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1. O0masi xapakTepucTuKa padoydeil nporpaMmbl 001e00pa3oBaTeIbHOM
AUCHHUILUINHBI «XHUMHS»

1.1. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOH mpodeccuoHAJIbHOM
o0pa3oBaTe/IbHOM MPOrpamMMbl

OO0meoOpa3oBaTebHas AUCHHUIUIMHA «XUMHUS» SBISIETCS 005S3aTEIbHON
4acThio  0011e00pa30BaTEIbHOTO LMKJIA 00pa30BaTEIbHOW MPOTpaMMBI B
cootBercTBUM ¢ PI'OC CIIO no 31.02.01 Jleuebnoe oeno.

TpynoeMKOCTh AUCHUILUIMHBI «XUMUS» Ha YIIIyOJICHHOM YPOBHE COCTaBIISIET
144 4aca, u3z koropbix 102 uvaca — 6a3oBwif MOaynb (7 paznenoB) u 42 vaca —
NPUKIAIHOM Monaynb (2 pasnena), BKIIOYAIONIUN MPAKTUKO-OPUEHTUPOBAHHOE
COJIep )KaHUe, YCHUJIMBAIOIIEE MPOPUIbHYIO COCTaBISIONIYI0O 10 KOHKPETHOM
npodeccuu Win CreuruagsbHOCTH.

[TpuknagHOii MOAyJb BKIIIOYaeT ABa paznena. Pasgen 8 «Xumus B ObITY U
MPOU3BOJICTBEHHOM  JIESITENIBHOCTH  YEJOBEKa»  pealusyercsa s BceX
npodeccuil/cnenuanbHOCTe Ha MaTepuaie KeHCoB, CBA3aHHBIX C AKOJIOTHYECKOM
0€30MacHOCTbI0 U OIICHKOM TMOCJIEACTBUI OBITOBOM U  IMPOU3BOACTBEHHOM
JEATEeIbBHOCTH, TI0 OTpacisiM  Oyayiied mnpodecCUOHANBHOW — AESTEIbHOCTH
00y4Jarommxcs.

Temartuka paznena 9 BappupyeTcs o 00beKTy Oyayiien npodeccuoHanbHOM
JEATEIBHOCTH CTYJIEHTOB — Ouocdepa (KUBbIE OpPraHU3Mbl) WU TexHOcdepa
(TEeXHOJIOTHYECKUE OOBEKTHI):

— JUI YKPYIHEHHBIX Tpynn cnernuanbHoctel / npodeccuit 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00 pexomengyercs
TeMatuka «MccnenoBanue 1 XUMUYECKHUM aHAlIU3 00BEKTOB Orochepry;

— JUIsl YKPYIHEHHBIX TpyNI crenuansHocTed / mpodeccuit 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pekomeHnnyercs Tematuka «lccnemoBanue
U XUMHUYECKUH aHaIM3 00BEKTOB TEXHOCHEPHD.

[Tepuoxa oOydenus u pacrnpezesieHue Mo CEMECTpaM OIpeaesieT
oOpa3oBaTrenbHast OpTraHU3AIMS CAMOCTOATEIBHO, C YIETOM JIOTUKH
dbopMHUpOBaHUS MPEAMETHBIX PE3YJIHTATOB, OOMIUX U MPOPECCHOHATHHBIX
KOMITETCHIIUM, MEXKITPEIMETHBIX CBSI3€H C IPYTUMU AUCITUTUTMHAMHU
00111e00pa30BaTeIbHOTO U 001IeTPO(hEeCCHOHAIBHOTO IIUKJIOB YYEOHOTO TIJIaHa.
1.2. Hesu v TuIaHUPYeMble Pe3yJbTAThI 0CBOEHHUSI TUCITHTIJIMHBI
1.2.1. Hean u1 3a1a4m JUCUUIJINHBI

@opMHUpOBaHUE y CTYIAECHTOB XHMHWYECKOM COCTABIJIAIOLIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUPA KAaK OCHOBBI TPUHATHS PEIICHWA B J>KU3HEHHBIX |
MIPOU3BOICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOTO MTOBEJICHUS B IPUPOTHON Cpejie.



3agaum JMCUMILUTUHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYCCKUX
MIPOIIECCOB M SIBJICHUH B OKPYXAIOIICH cpeie, 1eI0CTHOW HaydHOH KapTUHBI MHpA,
B3aMMOCBSI3H M B3aMMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHUS NPOBOJUTH PACUYETHl MO XUMHUYECKUM (POopMyIaM u
YpaBHEHUSIM XWMHUYECKMX PpEaKIui, IUJIaHUPOBaTh U  HUHTEPIPETHPOBATH
PE3YNBTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) copMupoBaTh HaBBIKH TPOBEICHUS XHUMHYECKHX JKCIEPUMEHTATBHBIX
UCCJICTIOBAaHHIA C COOJIIOICHNEM TMTpaBmI 0€30MaCHOTO OOpAIEHHS C BEIIECTBAMH U
Ja00paTOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHUSI aHAJIM3UPOBATh, OIICHUBATh, POBEPSTH HA JTOCTOBEPHOCTh
1 0000111aTh HH(POPMALIUIO XUMUYECKOTO XapaKTepa U3 Pa3IMYHbIX HUCTOYHHUKOB;

5) copmupoBaTH YMEHHSI TPOTHO3UPOBATH MOCIEACTBHS CBOCH IEATEIBHOCTH
U XUMHYECKUX IMPUPOIHBIX, OBITOBBIX U MTPOU3BOCTBEHHBIX MPOIIECCOB;

6) chopMHUpPOBATH MOHUMAHHUE 3HAYNMOCTH TOCTHKCHUN XUMUICCKON HAYKH 1
TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMATBHON U TTPOU3BOICTBEHHOM cep.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHH 001Ie00pa3oBaTeJIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO



Koa un
HauMEeHOBaHHe
hopmMupyembIx
KOMIIeTeHIU

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHBI

O6mme!

JMCcuunIMHAPHbIE?

OK 01. Beibupats
CHOCOOBI pelIeHUs
3a7a4
npodeccruoHaNbHON
JeATEIIEHOCTH
HNPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTb K TPYydy, OCO3HaHHWE IICHHOCTH MAaCTECpPCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOM JESTEIbHOCTH TEXHOJOTHYECKOU U
COIMAJIbHOM HAIMpPAaBIEHHOCTH, CIIOCOOHOCTh WHUIUMMPOBATH,

IUIAaHUPOBaTb M CAMOCTOATENBHO  BBINOJHATH — TaKyIo
JeSITebHOCTD;
- HMHTEpeC K pa3IuyHbIM cdepam TpodecCHOHATHHON
JESITENIbHOCTH,
OBanagenue YHHMBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJbHBIMU AeHICTBUAMM:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSITENTbHO (OpPMYJIMPOBaTh U  aKTyaJU3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYLECTBEHHBIM MPU3HAK NI OCHOBAHMS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OIpeneNisaTh LeNU JeATeNIbHOCTH, 3a/1aBaTh IapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABJIATH

3aKOHOMEPHOCTH U NPOTUBOpPEYHS B

paccMaTpUBaEMbIX SBICHUSAX;

- BJIAJETh CUCTEMOM XMMHYECKMX 3HAHWM, KOTOpas BKJIOYACT:
OCHOBOIIOJIATAIOINE TOHATHS (XUMUYECKUU HIIEMEHT, aToM,
3JIEKTPOHHAst 000JI0UKa aToma, s-, P-, J-3JIeKTpOHHBIC OpOUTAIN
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPUIIATEILHOCTb,
CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM, YriepoaHbIi

CKCJICT, Q)YHKHHOHaHBHaﬂ rpyiiia, paaukaj, U30Mepus, U30OMCPHLI,

CTCIICHb OKHCIICHHA, XHUMHYCCKasd

TOMOJIOTUYECKUHN PsiZl, TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPOA- U
a30TCoepXKAIINe OHMOIOrHYeCKU
BemiecTBa (YraeBOJbl, JKHUPBI, OEJIKH), MOHOMEp, IOJIHUMED,
CTPYKTypHOE
KpHUCTaJlIn4yecKas XUMHUYECKHX  peakiui
(OKHCIIUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30- U 3HIOTEPMUYECKHE,

peakiuu  HOHHOrO  oOMeHa),

COCAMHCHUA, AKTHUBHBIC

3BCHO, BBICOKOMOJICKYJIAAPHBIC COCIUHECHNA,

peleTKa, THIIBI
pacTBop,
HERJIEKTPOJIUTBI, JIEKTPOIUTHYECKAsT AUCCOLUALIMS, OKUCIIUTEND,

QJICKTPOJIUTHI,

BOCCTAaHOBUTEIb, CKOPOCTh XMMHUYECKOW PEAKIHNH, XUMUYECKOE
pPaBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHUS
AM. bytneposa,
ANEKTPOJIUTUYECKON qUCCONUalnK, epuoauyeckuii 3akon J[.M.

OpraHMYeCKUX  BEIIECTB Teopus
MeneneeBa, 3aKOH COXPaHEHHMsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI S3BIK XUMHH, (aKTOJIOIMUYECKHE CBEIECHUS O

CBOﬁCTBaX, COCTaBE, MOJIYYCHHUU U 0€30I1aCHOM HCITOJIb30BaHUH

! YKa3blBaloTCA NMYHOCTHbIE meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnepHen pegakumm ot 12.08.2022) B oTrnaronbHoi popme, popmupyemble obeobpasoBaTeibHOM

ANCUUNANHOMN

2 AvcumnanHapHble (npep,meTHble) pPe3ynbTaTbl YKa3biBakOTCA B COOTBETCTBUU C MeTO,D,I/lKOI;i npenoaasaHnA ANCUUNJINHDI




- BHOCUTb KOPPEKTHBBHI B
pe3yJbTaTOB

HOCJ'IC,I[CTBI/Iﬁ JACATCIIBHOCTH,

JeATeIIbHOCTh, OIICHUBATh
COOTBETCTBHUEC LeJIsIM, OILICHHBaTh  PUCKH
- pa3BHUBATh KPCATHUBHOC MBIIIJICHUEC ITPU PCUHICHUH ) KU3HCHHBIX
npo0aem

0) 0a30BbIe HCCIEeI0BaTEIbCKUE TeHCTBUS:

- BIAQACTh HAaBBIKAMH  Y4eOHO-HCCIICIOBATEIILCKOW U
MIPOCKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3pelicHus mpooiem;

- BBISIBJISITH MPUYHHHO-CJICACTBEHHBIE CBSI3H u
aKTyaJlu3upOBaTh 3a/lady, BBIABUTATh TUIIOTE3y €€ pEelIeHus,
HAaXOJUTh  apryMeHThl  JUIS  JIOKa3aTeNbCTBA  CBOMX
YTBEPXKACHUI, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

- AHaAJIM3UPOBATH IIOJYUCHHBIC B XOJC PCHICHHUA 3adadyu
PE3YyIbTaTbl, KPUTUUYCCKHU OLCHHUBATH HUX JOCTOBCPHOCTD,
IMPOrHO3NpPOBATh U3BMCHCHHUEC B HOBBIX YCIIOBUAX,

- YMETb

MMPAKTUYCCKYHO obiactu KHU3HCOACATCIbHOCTH,

HepeHOCI/ITB 3HAHUSA B HO3HaBaTeJ'II)Hy10 158
- YMeThb WHTETPUPOBaTh 3HAHHUS W3 Pa3HBIX MPEIAMETHBIX
oOuacrei;

- BBIIBUTATh HOBBIE WJCH, IMpeIUlaraTb OpPUTHHAIBHBIC
IIoaAXO0abl 1 peIHeHI/Iﬂ;

- CIIOCOOHOCTE MX MCITOJIL30BAHUS B ITI03HABATELHON 1

COLIMAIbHON MPAKTHKE

BO)XHEHIIMX HEOPTaHNUECKUX M OPIraHUYECKUX BEIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH Y€JI0BEKa;

- YMEThb BBIABIATH XapaKTEPHbIE IPU3HAKA U B3aUMOCBS3b
U3YYEHHBIX IOHATUM, IPUMEHATH COOTBETCTBYIOLIUE IMOHATHS
IIPU  OIMCAaHUU CTPOEHUS M CBOWCTB HEOPraHUYECKUX W
BELICCTB BBISIBIIATD

OpraHUYEeCKUX U HUX IIpeBpalICHUN;

B3aMMOCB3b XHUMHUYCCKUX 3HAHUI C IIOHATUAMHA u
MNpEACTaBICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX IMTPECAMETOB;

- YMCTh UCIIOJIB30BATh HAUMCHOBAHUA XUMHUYICCKUX COEIUHECHUMN
MCKAYHAPOAHOI'O COKO3a TeOpeTquCKOﬁ n HpHKHaI[HOfI XUMHHU U
TPHUBHUAJIBHBIC Ba)KHEHIIINX BCIICCTB (STI/IJ'IGH,

AalCTHUJICH, INIMLCPUH, (beHOJ'I, (bOpMaJ'IbIlel"I/II[, YKCYCHasd KUCJioTa,

Ha3BaHUA

IJIMIWH, YrapHbId ra3, YIVIEKUCIBIM Ta3, aMMHAK, TIallleHas

HU3BCCTh, HEramcHas HW3BCCTh,

bopmybl
BEIIECTB, YPAaBHEHUS XUMHUYCCKHX pEaKIHid, OOBICHATH HX

NUThEBAsl coja U JIpyrux),

COCTaBIATH HEOPraHWYECKUX M  OpPraHUYECKUX
CMBICJI; TOATBEPKIATh XAPAKTEPHbIE XUMHUUYECKUE CBOWCTBA
BEILIECTB COOTBETCTBYIOLIUMHU JKCIEPUMEHTAMU U 3alUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- yMETh  YCTaHaBIMBaTh IPHUHAICKHOCTb  U3YYEHHBIX
HEOPraHWYECKUX W OPraHUYECKUX BEHIECTB K OMPEACICHHBIM
KJIaccaM M rpynnaM COEJUHEHHH, XapaKTePU30BaTh UX COCTaB U
BOKHEHIIME CBOWCTBA; ONMPEACIATHh BUAbl XUMHUYECKHUX CBSI3EU
(koBajieHTHasi, WOHHAs, MeETaJUTMYeCKas, BOJOPOAHAS), THIIBI
KPUCTAINIMYECKUX  PEHIeTOK  BEIIeCTB;  KJacCU(UIIMPOBATH
XUMHUUYECKHE PEAKUN;

- chopMHUpOBaTh TPEACTABICHUSA: O MAaTEPUATHHOM EIUHCTBE
MHPA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUM IPUPOABL; O

MCCTC M 3HAQYCHHU XMMHU B CUCTEMEC €CTCCTBCHHLIX HAyK H €€

8




poiu B OOECIeueHUU YCTONYMBOIO PA3BUTHS YEJIOBEUYECTBA: B
pelIeHnr MpodsieM IKOIOTHYECKOM, SJHEPreTHYeCKO! U MUIIeBON
0€30MacHOCTH, B Pa3BUTUU MEIULUHBI, CO3JaHUU HOBBIX
MaTepHajoB, HOBBIX MCTOYHHKOB OJHEPTUH, B O0ECIIEUCHUU
palMOHABHOTO  IPUPOAONOIB30BaHUSA, B  (HOPMUPOBAHUU
MHUpPOBO33pPEHUSI M OOIIEH KyJabTypbl 4YEIOBEKa, a TakkKe
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 3/I0POBBIO U
MIPUPOIHOM cpefie;

- BIIQJIETh CHCTEMOH XMMHUYECKHX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBONOJIATAIOIINE TOHATUS (JOMOJTHUTEIBHO K CHCTEME
MOHATHIM  0a30BOTO  ypPOBHsS) - HW30TONbBI, OCHOBHOE U
BO30Y)KICHHOE COCTOSIHUE aToMa, TUOpUIN3alus aTOMHBIX
opbOurane, xumuueckass cBsizb ("0 " m "', KpaTHBIE CBS3M),
MOJISIpHAsl KOHIEHTpalMs, CTPYKTypHas (opmyia, H30MepHs
(cTpykTypHasi, reomerpuueckas (ILMC-TpaHC-U30MEPHs), THIIbI
XUMHYECKHX peakiuil (ToMO- M TeTepOoTreHHBIC, 0OpaTHMbIE U
HeoOpaTUMBbIE), PacTBOPHI (MCTUHHBIC, AUCIIEPCHBIE CHCTEMBI),
KPUCTANIOTHAPATBI,  CTENEHb  JUCCOLMAIMM,  DJICKTPOJIU3,
KPEKUHT, PU(OPMUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIeKalllue B OCHOBE MOHMMAaHUS
NPUYMHHOCTH W CHCTEMHOCTH  XUMHYECKMX  SIBJICHHH,
COBPEMEHHBIE TMPEJCTABICHUSI O CTPOCHUHM BEIIecTBa Ha
aTOMHOM, MOJIEKYJSIPHOM H HaIMOJEKYISIPHOM YPOBHSX;
NpeJCTaBICHUS O  MeXaHW3MaX XHUMHUYECKHX  PEaKIIHi,
TEPMOJIMHAMMUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTIX HX
NPOTEKaHMs, 0 XUMHUYECKOM PaBHOBECUH, IUCIIEPCHBIX CHCTEMAX,
(akTOJIOrHUECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, MOMYUYCHUN U
0e30macHOM HCIIOJIb30BAaHUM BaKHEHIIMX HEOPraHWYECKHX U
OpPraHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOH IEATEILHOCTH




YeloBeKa;  OOIMX  HAyYHBIX  MPUHIHUIAX  XUMHYECKOIO
MPOM3BOJICTBA (HAa MpHUMEpPEe MPOU3BOACTBA CEPHON KHUCIOTHI,
aMMHUaKa, METaHoJa, mepepadoTKu HeDTH);

- YMETh NPOBOJUTH pacyeTbl MO XUMHUYECKUM (opmylraM u
YPAaBHEHHSIM  XHMHUYECKHMX pEaKIUid C  HCIOJIb30BaHHEM
¢usnueckux BeMWYMH (Macchl, OOBEMa Ta30B, KOJMYECTBA
BEIIECTBA), XapaKTEPHU3YIOUIMX BELIECTBA C KOJIUYECTBEHHOMH
CTOPOHBI: pacyeThl MO HAXOXKIACHUIO XHUMHUYECKOH (QopMyIibl
BEIIECTBA; pacyeThl Macchl (00bema, KOIWYecTBa BEIIECTBA)
MPOJYKTa PEaKluu, ecld OJIHO M3 MCXOJHBIX BEIIECTB JaHO B
BU/JIE PACTBOpA C OMPEeIIEHHON MacCOBOM J0JIeH pacCTBOPEHHOTO
BEIIECTBA WU JaHO B H30BITKE (MMEET MPHUMECH); PacueThl
MaccoBOW WM OOBEMHOW JOJM BBIXOJAa TMPOIYKTa pPEaKLUH;
pacueTsl TeIioBoro 3ddekra peaknuid, 00bEMHBIX OTHOIICHHMA
ra3os;

- YMETh BBIABJIATH XapaKTEpPHbIE TPH3HAKA W B3aHMMOCBS3b
W3YYECHHBIX TOHSATUH, MPUMEHSATH COOTBETCTBYIOIIME MOHSATHUS
NpU ONUCAHUU CTPOSHUS U CBOWCTB HEOPraHMYECKHX U
OpraHMYeCKUX BEIIECTB M WX MPEBPALICHHUH; BBISBIATH
B3aMMOCBS3b  XMUMHUYECKUX 3HAHMM C  TOHATUSAMH U
NPEJCTAaBICHUSAMHU JAPYIHX MPEAMETOB IS 0o0Jee OCO3HAHHOTO
MOHUMaHHS U OOBSICHEHHS CYITHOCTH MaTepHAILHOTO €IWHCTBA
MHUpa; HUCIOJH30BATh CHCTEMHBIE XHMHUYECKHE 3HAHUS IS
OOBSICHEHHSI W  TIPOTHO3MPOBAHUS  SIBJICHWH,  HMMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPO.Y;

- YMETh UCTOIb30BaTh HANMEHOBAHMS XUMHUECKUX COSTUHEHUHN
MEXTYHAPOJIHOTO COI03a TEOPETUYECKON U MPUKIaTHOW XUMHUH U
TPUBUAIBbHBIE HA3BaHUs BEIIECTB, OTHOCSIIUXCS K M3yYECHHBIM
KjlaccaM OpraHWYeCKMX W HEOPraHWYeCKHUX COCAMHEHUH;
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UCIIOJIb30BaTh XMMMYECKYH0 CHMBOJIUKY JJII COCTaBJICHHUSA
dopMyn1  HEOpPraHMYECKUX  BEIIECTB, MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX, COKpAIEHHbIX M CKEJETHbIX)
dopMynT OpraHMYECKHX BEIIECTB; COCTABIATh YPaBHEHUS
XUMUYECKUX  peaKkUUuil U  pPACKPBIBATH HX  CYIIHOCTbH:
OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ moCcpcaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca 3THX pPEaKUWH; peakuuit
MOHHOTO OOMEHa TMyTeM COCTaBJIEHUS MX TOJHBIX U
COKPALEHHBIX MOHHBIX YpPaBHEHUH; pEaKUUd TIUApOIIN3a,

peaxuuit KOMILIEKCO0Opa3oBaHus (Ha npuMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa U alIOMUHHUA); MOATBEPXKAATh
XapakTepHbIe XUMHYECKHE CBOICTBa BEIIECTB

COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMHU W 3aIUCSIMU YPaBHEHUM
XUMHUYECKUX PEAKIIUIL;

- yMeTh KiacCU(UIHUPOBATH HEOPTaHUYECKUE M OPTraHUYECKUE
BEIIIECTBA U XUMHUYECKHE PEAKIUU, CAMOCTOATEILHO BBHIOMPATH
OCHOBaHUS M KPHUTEPUH i KiIacCU(DUKAIMKH HM3y4aeMBbIX
XUMHUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTaB W BaKHEHIINe
CBOMCTBA BEILIECTB, MPUHAUICKAIUX K ONPEIEICHHBIM KJIaccaM
W TpynmaM COoeAWMHEHWH (TPOCThle BENIECTBA, OKCHUBI,
TUAPOKCHUJIBI, COJIM;, YTIAEBOAOPOJBI, MPOCThIe dPUPHI, CIHUPTHI,
(deHOoBI, ambaeruibl, KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIOXKHBIC
3(hUpkI, KHUPBI, YIIEBOABI, AMHHBI, AMHHOKHCIOTHI, OCJIKH);
MPUMEHATh 3HAHUS O COCTaBE€ M CBOWCTBAX BEHIECTB A
AKCIIEPUMEHTAIbHOM  MPOBEPKHM  THIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH MIPOTEKaHUs XMUMHYECKUX peaKkIuidl Hu
MIPOTHO3UPOBAHHUS BO3MOKHOCTEN UX OCYILIECTBIICHHUS;

- YMETh NOATBEPKJIAaTh HAa KOHKPETHBIX MpUMEpax XapakTep
3aBUCUMOCTH  PEAKIIMOHHOW  CIIOCOOHOCTH  OPraHHUYECKHUX
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COCIMHCHUHN OT KPaTHOCTU M THUIA KOBajeHTHOH cBsizu ("TF " u
"'"), B3aMMHOT'O BJIMSIHUSI aTOMOB Y TPYIII aTOMOB B MOJIEKYJIax; a
TaK)Ke OT OCOOCHHOCTEH pealn3aliy Pa3IundHbIX MEXaHHU3MOB
IIPOTEKaHUs PEAKLIUM;

- YMETb XapaKTepHu30BaTh AJIEKTPOHHOE CTPOECHUE aTOMOB (B
OCHOBHOM U BO30YXJICHHOM COCTOSIHUW) U MOHOB XUMHYECKUX
sanemeHToB 1 - 4 mepuonoB Ilepmomnueckoii cucremst JI.U.
MenzeneeBa 1 UX BaJCHTHbIE BOBMOKHOCTH, UCIIONB3YS MOHSATHUS
"s", "p", "d-anekTpoHHbBIE" OPOUTATH, SHEPTETHYECCKUE YPOBHH,
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHYECKHX
AJIEMEHTOB U O00pa3yeMbIX MMM COEAMHEHUN IO TepuoaaM u

rpyimmam;

OK 02.
Hcnons3oBars
COBPEMEHHBIE
CpEICTBA MOUCKA,
aHaJIn3a U
MHTEPIIPETALNN
uH(pOopMaluu U
MH(pOpMallMOHHbIE
TEXHOJIOTUH IS
BBITNIOJTHEHUS 3a/1a4
npodecCHOHATTbHON
JESATENIBHOCTH

B o0Js1acTH HEHHOCTH HAYYHOTI'O O3HAHUS:

- ¢(OopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HayKd U OOIIECTBEHHOMH
IIPAKTHKH, OCHOBaHHOTO Ha Jaore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJINKYJIBTYPHOM MUDE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM M UUTATENILCKOW KYJIBTYPBI
KaK CpeACTBa B3aUMOJEHCTBUS MEX]IYy JIOJbMHU M MO3HAHUS
MUDA;

- OCO3HAHHUE IIEHHOCTH HAy4YHOW NeSTEIbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh MPOEKTHYIO U HCCIIEIOBATENBCKYIO
JESATENIBHOCTh MHIMBUyalIbHO U B TPYIIIIE;
Osuanenue YHHUBepCAJbHBIMHU
NMO3HABATEJbHBIMH AeHCTBUAMMU:

B) padora ¢ uHpopmanueii:

y4eOHBIMU

- YMETb IUIAHUPOBATH M BBINOJIHATH XUMHUYECKUNA 3KCIEPUMEHT
(mpeBparteHus BEIIIECTB
MOJIyYEHUE JTHIIEHA M WM3YyYEHUE €r0 CBOWCTB, KAYECTBEHHBIE
peakuuu Ha YKCYCHYIO
JeHaTypalus OelKOB TpU HarpeBaHWM, LBETHBIE pPEaKLUU

6CJ'IKOB; OpoOBOAUTL PEAKIHUU HOHHOI'O 06MeHa, OIpeaCIATb

OpPraHu4Y€CKUuX IIpnu Harp€BaHUMU,

AIBACTUABI, Kpaxmall, KHCIIOTY,

Cpely BOJIHBIX PacCTBOPOB, KAYECTBEHHBIE PEaKIIMK Ha Cyib(art-,
KapOOHAaT- W XJOPUI-aHHUOHBI, HA KAaTHOH aMMOHWUS; pElIaTh
AKCIEPUMEHTAIbHBIE "Mertamibl"  wu

3aJadyud 10 TeéMaM

"Hemetannbl") B COOTBETCTBUM C MpaBUJIAMH  TEXHHUKH
0e30MmacHOCTH IIpU OOpallleHUH ¢ BEIIeCTBAMU U Ja0OpaTOpPHBIM
000OpyIOBaHUEM; TMPEJICTABIATh Pe3yJabTaThl  XMMHUYECKOTO
HKCIEpUMEHTa B (popMe 3amucu ypaBHEHUI COOTBETCTBYIOIIHX
peakuMii ¥ (GOPMYIHMPOBaTH BBIBOJBI HAa OCHOBE ATHX

pE3yJIbTaTOB;
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- BJIaACTh HABbIKaMHU ITOJIYYCHHA I/IH(l)OpMaHI/II/I U3 UICTOYHHUKOB
Pa3HbBIX THIIOB,
aHajIn3, CHUCTEMATU3AlMI0 M HHTCPIPCTALUIO PIH(bOpMaI_[I/II/I

CaMOCTOATCIIbHO OCYIIECTBJIATH IIOMCK,

Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

- co37aBaTh TEKCTHl B PAa3IMYHBIX (opMaTax C Yy4eTOM
Ha3HaueHUs WH(GOpMAIMK M LEJIEeBON ayIuTOpPHH, BBIOMpas
ONTUMAIIbHYIO (POPMY MIPEICTABICHUS U BU3yaTH3aIUH;

- OLICHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh MH(POPMAIIIH, €€
COOTBETCTBUE ITPABOBBIM U MOPAIbHO-3TUYECKUM HOpPMaM;

- HCIIOJIb30BATh cpencTaa
KOMMYHUKAMOHHBIX TEXHOJOTUM B PELICHUU KOTHUTUBHBIX,
3a7a4 = C

MH(OPMALIMOHHBIX u
KOMMYHHUKATHBHBIX U  OpPraHHU3aI[MOHHBIX

coOII0ICHUEM TpeOoBaHM SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, THTHEHBI, PeCcypcocOepeKeHus, MPaBOBBIX M
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€3011acHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3aIUTH HH(pOpMaIum,

nH(GOPMaIIMOHHON 6€30MaCHOCTH JTUYHOCTH;

- yMeThb  aHaJU3UPOBATH uH(pOpMaILIHIO,

MOJIyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTB MAacCOBOM

XUMHUYCCKYIO

uHpopmanuu, cetb UHTEpHET U Ipyrue);

- BIIQJICTh OCHOBHBIMHU METOJIaMH HAYYHOTO TIO3HAHMSI BEIIECTB 1
XUMHYECKUX SIBIICHUH (HAOJIIO/ICHUE, N3MEPCHHE, YKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMEThb TPOBOJUTH PACUEThl MO XUMHUYECKUM (OpMyliaM H
YpaBHEHUSIM peakimii ¢  HCIOJb30BAHUEM
(bU3UIECKUX

KOJIWYECTBEHHOMN

XUMHNYCCKHUX

BCJINYHH, XapaKTCPU3YIOIIUX BCIICCTBA C

CTOPOHBI: Macchl, oObemMa (HOpMaJbHbIE

YCJ'IOBI/ISI) KOJIN4YCCTBaA BCIICCTBA, HCIIOJIB30BAaThb

CUCTCMHBIC XHMHWUYCCKUC 3HAHUA I IIPHHATHUA peH_ICHI/Iﬁ B

rasos,

KOHKPETHBIX )KU3HEHHBIX CUTYAILIUSX, CBA3AHHBIX C BEUIECTBAMU
Y UX IPUMEHEHUEM;

- YMETh CAMOCTOSITENIHO TUIAHUPOBATH U MPOBOJIUTH XUMUYECKU I
AKCIIEPUMEHT (TOJyYeHNEe U U3YYEHHE CBONCTB HEOPTaHMUECKUX
U OpPraHUYECKUX Ka4eCTBEHHBIE  PEaKLUU
YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOIACOAEPXKAIINX

OpTraHU4YC€CKUX BCHICCTB, PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 I10

BEIICCTB,

pacrlo3HaBaHUIO HEOPTAaHUYECKUX M OPraHUYEeCKHX BEIIECTB) C
COOJTI0ICHHEM MPABHIT O€30MTaCHOTO OOPAIIICHUS C BEIIECTBAaMHU 1
nabopaTopHBIM  oOopyAoBaHHEM,  (HOPMYIHUpPOBATH  LEIHU
WCCJICIOBAHMS, TIPEIOCTABIIATE B PA3IUYHON (opMe pe3ybTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATh U OLICHUBATh NX NJOCTOBCPHOCTD,
- YMETh OCYHIIECTBIIAThH LI€TICHANPABICHHBIA MOUCK XUMHYECKON
uH(pOpMallUi B Pa3IMYHBIX HMCTOYHUKAX (Hay4YHas U ydeOHO-
Hay4yHas JUTepaTypa, CpeAcTBa MaccOBOH HHQOpMAINH, CETh
WuTepHeT u Apyrue), KpUTUIECKH aHATU3UPOBATh XUMHUYECKYIO
WCIIOJIb30BaTh B

uHpopmManuio, mnepepadaThiBaTh €€ U
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COOTBETCTBUH C TIOCTABJICHHOW y4eOHOM 3a1a4eii;

- BJIAJIETh CHUCTEMOW 3HAHUH O METOJaX HAy4YHOT'O MO3HAHUS
SIBJICHUH TIPUPOJIbI, UCIOJIb3YEMbIX B €CTECTBCHHBIX HAayKaX M
YMEHUSAMH TMPUMEHSTh 3TH 3HAHUSA MPU HKCIEPUMEHTAILHOM
HCCIENOBAHUNA BEIIECTB M IS OOBACHEHHS XUMHUYECKHUX
pupo/jie
JIESITEILHOCTH YEJIOBEKA M B IOBCEIHEBHOM JKU3HH;

SBJICHUW, HMEIOIHUX MECTO B MPAaKTUYECKOMN

OK 04. DddexTrBHO
B3aUMO/ICHICTBOBATh U
paboTath B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpAa3BUTHIO, CaMOCTOSITEIbBHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIaJICHHE HaBBIKAMH yueOHO-UCCIIeI0BATENbCKOMH,
MPOEKTHOM M COIIMAIbHOMN JEATEIbHOCTH;

OBjaaaenue
JeHCTBUSIMMU
0) coBMecTHasI 1eATeJIbHOCTD.

- IMOHMMAaTb W HCIIOJIB30BATH IMPCUMYIICCTBA KOM&HILHOfI n

YuuBEpCaJdbHBIMHA KOMMYHUKATUBHBIMHA

WHAUBUAYAIbHON paboTHI;

- MPUHUMATH (S0 COBMECTHOM
OpraHU30BBIBaTH M KOOPJAMHHUPOBATH JCHCTBUS 1O €€
JIOCTH>KEHHIO: COCTABIIATH TUIAH AEUCTBUM, pacpelesiTh POJIH

ACATCIIBHOCTH,

C Y4YeTOM MHEHHMH YYaCTHUKOB OOCYXJaThb pPE3yJbTaThl
COBMECTHOM paboThI;

- KOOpPAMHUPOBATb M BBINOJHATH padOTy B YCIOBHUAX
peasibHOTO, BUPTYaJIbHOIO u KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYILIECTBJIATH IO3UTUBHOE CTPATETMYECKOE IOBEJIEHHUE B
pa3IMyYHBIX IPOSABIATE  TBOPYECTBO U

BOO6pa)KeHI/Ie, OBITh HWHHUIIMaTUBHBIM

CUTyaluix,

Osuanenue YHHBEPCAJIbHBIMH peryJsiTHBHbIMH

JACHCTBUSAMU:

- YMETh IIAHUPOBATh U BBIIOJIHATh XUMUYECKUM SKCIIEPUMEHT
(mpeBpailleHusi OpPraHMYECKUX BEIIECTB
MOJIy4YeHUE ITWICHA M HM3YYEHHE €Tr0 CBOWCTB, KAaU€CTBEHHBIE
YKCYCHYIO
JIeHaTypanusi OCIKOB TIpH HarpeBaHWM, I[BETHBIC pEaKIUU

IIpun HarpC€BaHUU,

peaKuu Ha aIbJErHIbl, Kpaxmall, KHCTIOTY;
OCJIKOB; TPOBOJUTH PEAKIUM HMOHHOTO OOMEHa, OIpPEACNAThH
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEaKIIUU HA CYyIbdat-,
KapOoOHaT- M XJOPUI-aHHUOHBI, HA KAaTHOH aMMOHWUS; peEIIaTh
"Meramisl"  u

TCXHHUKHU

TEMaM
IMpaBUJIaMHn

AKCIIEPUMEHTAJIbHBIE  3aJa4d 110
"Hemetanns") B  COOTBETCTBUH C
Oe3o0macHOCTH TIpU OOpaIlleHUH ¢ BEIIeCTBAMU U TaOOPATOPHBIM
0o00opysOBaHHEM; TPEJCTABISATh PE3YNbTAThl  XUMHYECKOTO
JKCIIEpUMEHTa B (pOpME 3amuCH YpaBHEHUM COOTBETCTBYIOIIUX
OCHOBE

peakuuii u  QopMyIupoBaTh ATUX

pe3yJbTaToB;

BbBIBOJbI Ha

-YMETh CAMOCTOATEJIbHO IJIAHUPOBATh U TPOBOIUTH XUMUYECKUI
AKCIIEPUMEHT (TTOJTyYeHNEe U U3YYEHHE CBONCTB HEOPTAaHMUECKUX
M OpPraHMYECKHMX  BELIECTB,  KAYECTBEHHBIE  PEaKUUHU
YIJIEBOAOPOAOB PA3IMYHBIX KIACCOB M KHUCIOPOICOAEPKAIINX
OPraHUYECKHUX BEILIECTB, PELICHUE KCIIEPUMEHTAIBHBIX 3a1a4 110
pacrlo3HaBaHUIO HEOPTAaHUYECKUX M OPraHUYECKHX BEIIECTB) C

COOJTI0ICHHEM MPABHIT OE30MTACHOTO OOPAIIICHUS C BEIIECTBAMHU 1
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I') NPHHATHE ce0sl M IPYTHX JIKO/Ieid:

- NpPUHHAMATh MOTHBBI M apryMEHThI JAPYruX Jrojaen

AHAJIN3€ PE3YyJIbTATOB ACATCIBHOCTHU,

npu

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TO3UIHH JPYTrOro

YEJI0BEKa,;

nabopaTopHbIM  o0opynoBaHueM,  (QOpMyIUpOBaTH  LEIH
UCCJIEIOBAHMsI, IPEIOCTABIIATh B PAa3U4YHON (opMe pe3yabTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OIICHUBATh UX IOCTOBEPHOCTH;

OK 07.
ConencTBoBaTh
COXPaHEHUIO
OKpYKaroIlen cpeibl,
pecypcocOepexeHHIo,
IPUMEHATH 3HaHUA 00
M3MEHEHUU KIIMMaTa,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3¢ PeKTUBHO
JIEUCTBOBAThH B
Ype3BhIYAITHBIX
CUTYaIUIX

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- C(bOpMHpOBaHHOCTB JKOJIOTHYECKOH KYJIbTYpPbl, HIOHUMAHUC

BIIUAHUA COIIMAJIbHO-3KOHOMMNYCCKHUX

IIpoIeCCcoB Ha

COCTOsIHUC HpHpO,Z[HOﬁ U COLMaIbHOMI cpe€abl, OCO3HAHHUC

r100aJbHOTO XapaKTepa 9KOJIOIrH4CCKHUX HpO6J'I€M;

- IUITAHUPOBAHME U OCYILECTBIICHUE ACUCTBUI B OKPYKAOLIECH

cpelne Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO pa3BUTHUSA

YCII0OBCUYCCTBA,

AKTMBHOE  HENpUATHE  JICUCTBUH,

OKpYXKarolleu cpere;

IMPUHOCAIINX

Bpe

- YMCHHC IIPOTHO3UPOBATH H66Har0HpI/I${THLIe OKOJOTHUYCCKHUEC
NOCJICACTBUA NPCANPUHHUMACMBIX HeﬁCTBHﬁ, npeaoTBpanaTb

UX;

- pacIupeHue OIIbITa JACATCIIBHOCTH

HaITPaBJICHHOCTH,

JKOJIOTUUECKOU

- OBJIaACHHEC HaBBIKaMU y‘-Ie6HO-HCCHGHOB&TGHLCKOﬁ, HpOCKTHOﬁ n

COLIPIaJILHOﬁ ACATCIIBHOCTH,

- copMUPOBATH MPEACTABICHUS: O XUMUIECKON COCTABIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XUMHMU B MO3HAHUU
SBJICHUH MPUPOJBI, B (POPMUPOBAHUM MBILUIEHUS U KYJIbTYPbI
JIMYHOCTH, €€ (YHKLUOHATBHON IPaMOTHOCTH, HEOOXOJUMOM 1151
pelLIeHHs] IPAKTUYECKHUX 3a/1a4 U 3KOJOIMYECKHM 0OOCHOBAaHHOI'O
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IIPUPOIHON Cpee;

- yMeThb coOdIoAaTh IpaBWila 3KOJOTHYECKH 11€JI€CO00pa3HOTo
MOBEJCHUS B OBITY W TPYAOBOW JAEATEIBHOCTH B LENAX
COXPAHEHHsI CBOETO 3J0POBbS M OKpYXKAlOLIEH MPUPOIHOU
Ha O KUBBIE

CMBICJI

Cpeabl; YYUTHIBATH  OITACHOCTb BO3ACHUCTBUS
OpTraHHU3MBbI OMpCACIICHHBIX IIOHUMas
IoKa3aTeia HpeI[eJ'ILHOI\/’I HOHYCTHMOﬁ KOHICHTPAUH;

BCIIECTB,

- YMCTb IPOTHO3UPOBATL, AHAJIM3UPOBATH U OLICHUBATH C MO3UIIHI

JKOJIOTHUYECKOW  OE30IMaCHOCTH  TIOCIIEICTBUS OBITOBOW U

MPOU3BOACTBEHHON JEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepabOTKOM BEIIECTB; UCIIOIB30BAThH MOTYyUYEHHbBIE 3HAHUS TSI
MPUHATHAS TPAMOTHBIX PpEIIEHWH TPoOJIeM B CUTYyaIusX,
CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HAaBaThb OITACHOCTb BO3JCHUCTBHS Ha JKHUBBIE

OpTraHHU3MBbI ONpCACIICHHBIX BCIICCTB, IIOHHUMasd CMBICJI
IIoKa3aTeia HpeﬂeHLHOﬁ ,[[OHyCTI/IMOfI KOHICHTpalluu, ¢
IOACHATD Ha mpumMepax CITIOCOOBI YMCHBIICHUSA n

MPEIOTBPALICEHUS] HMX BPEAHOTO BO3JICUCTBUS HAa OpPraHU3M
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YCJI0BCKa.

IIKC...

3 MK ykasbiBatoTca B cooTsetcTenm ¢ PrOC CMNO peannsyemoit npodeccum / cneumanbHoCTH
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2. CTpyKTYypa H cojepkaHue 001eo0pa3oBaTeJbHOM AUCHUILTHHBI « XUMUS»

2.1. O0beM TUMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Bun yueOHo# padoThl

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCIHTHIIJIMHBI 144
B T.4.

OcHoOBHOE coep:KaHue 102
BT. 4..

TeopeTuyeckoe o0yueHue 42
MPAKTUYECKHUE 3aHITHS 42
B T.4. KOHTPOJIbHBIE PAOOTHI 10
nabopaTopHbIC 3aHATHS 18
IIpodeccuonanbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 42
NPUKJIATHOTO MOIYJIs1)

BT. U.:

TeopeTudeckoe o0yueHue 8
MPAKTUYECKUE 3aHATUS 22
abopaTOpPHBIE 3aHITHS 12

IIpome:xyToyHasi arTecTanus (IK3aMeH)
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2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCHUTLINHBI

HaumenoBanue Copaepxxanue ydyeOHOro MmaTreprasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O6bem | Dopmupyemble
pa3/iesioB U TeM JIabopaTOpHbIE U NMPaAKTHYECKHEe 3aHATHS, IPUKJIATHON MOAYJIb YacoB | KOMIIETEHUMH
1 2 3 4
OcHOBHOE coepKaHue 102
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 8
Tema 1.1. OcHoOBHOE coep:KaHue 6 OK 01
Crpoenue Teopernueckoe odyuenune 4
aTOMOB CoBpeMeHHast MOJIENIb CTPOCHHUS aToMa. DJIEKTPOHHAs: KOH(urypanus aroma. Knaccnpukanus XuMIIecKux
XUMHUICCKHUX 3JIEMEHTOB (S-, P-, d-311eMeHThI). BasieHTHBIC A5IeKTpOHbI. BalleHTHOCTh. DeKTpOHHAS TIPHPOJIa XUMHUUECKOM
SJIEMCHTOB 1 CBSA3H. DJIEKTPOOTpULIaTebHOCTh. KoBanieHTHas! CBsI3b, €€ pa3HOBUIHOCTU U MEXAaHU3MbI 00pa30BaHus 4
npupoja (0OMEHHBIN M TOHOPHO-aKLEeNnTOpHbIN). MoHHas cBsa3b. MeTtannuueckas cBsi3b. BonopoaHas cBs3b.
XUMHUYECKON MeKMONEKYJISpHBIE B3aUMOIEUCTBUS.
CBA3H N30TONBI, OCHOBHOE U BO30YXKAEHHOE COCTOSIHUE aTOMa, THOpUAN3aLUs aTOMHBIX OpOUTaIEH.
IIpakTHYeckne 3aHATHS 2
Pemenue npakTHuecKUX 3aaHUi Ha COCTaBJIEHUE ANEKTPOHHO-Tpadudeckux Gopmyn snementos 1—4
NIEPUOOB.
Pemenne 3a1anuii Ha UCIIOJIB30BAHUE XMMHYECKON CUMBOJIMKHA U HA3BaHUIN COEUHEHU 110 HOMEHKJIATYype )
MEX1YHapOJAHOIO COI03a TEOPETUUYECKOM U MPUKIAHON XUMUU U TPUBUAIBHBIX Ha3BaHUM JUIsl COCTABIICHUS
XUMHYECKHX (GOPMYJT ABYXaTOMHBIX COEITMHEHUH (OKCUIOB, CYIb(UI0B, THAPUIOB U T.I1.) U IPYTHX
HEOPraHMYECKUX COECIUHEHUN OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
Ilepronnyeckuii | Teoperndeckoe o0yueHuHe OK 02
3aKOH ¥ Tabmuia | [pakTHYecKHe 3aHATHS 2
JL.W. Menneneesa Ilepuoauueckas cucrema xuMuueckux anemMeHToB .M. MenaeneeBa. @usnueckuit cMbica [leproanueckoro
3akoHa JI.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMHU
MIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHUEM XUMUYECKOro 3eMenTa B [lepuoanueckoit 2

cucreMe. MupoBo33peHdyeckoe U HayuHoe 3HaueHue [lepuonnueckoro 3akona /I.1. Menneneesa. [Iporaosst
.. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKUX DJIIEMEHTOB.
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Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTepU3aLUI0 XUMUUECKHUX
35IeMeHTOB «MeTamnieckrue / HeMeTaJUIMYeCKHe CBOMCTBA, AJIEKTPOOTPUIIATEILHOCTD U CPOJICTBO K
AJNEKTPOHY XUMUYECKUX JIEMEHTOB B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM B
MIEPUOJNYECKON cucTeEME XUMUYECKHX dieMeHTOB .. MenaeneeBay.

Pasznes 2. XumMuvecKkue peakuuu

12

Tema 2.1. Tumesr
XUMHYECKHAX
peakuuii

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me

KJIaCCI/I(bI/IKaI_[I/ISI 1 TUIIBI XUMHUYCCKUX peaKuHﬁ C y4aCTHEM HCOPraHUICCKUX BCIICCTB. KonmmuecTBeHHBIC
orHoleHus B XxumMun. OCHOBHBIE KOJIMYECTBEHHEIE 3aKOHBI B XUMUH U PAaCUCTHI IO YPABHCHUAM XUMHWYCCKUX
peakuuii. Mosb Kak eAMHUIIA KOJIMYEeCcTBa BemecTBa. MossipHast Macca. 3aKOHbI COXpaHEHHSI MAcChl U
sHepruu. 3akoH ABoraapo. MossipHasiii 00beM razoB. OTHOCUTEIbHAS IIJIOTHOCTD T'a30B.

Peakuuu koMIiekcooOpa3oBaHusl C y4acTHEeM HEOPraHMUYECKUX BEIIECTB (Ha MpUMepe THIPOKCOKOMILIEKCOB
[IUHKA U aJIFOMHHHUS).

IIpakTH4yeckue 3aHATUSA

CocraBieHue ypaBHEHUH peakiil coeTUHEeHNs], pa3I0KeHUs, 3aMeLLeHHs, OOMeHa. Y paBHEHUs peaKLui
TOpPEHHUsl, HOHHOTO OOMEHa, OKHUCIICHU-BOCCTAHOBJICHUSI.

Pacuer KOMM4ECTBEHHBIX XapaKTEPUCTUK NCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTA PEaKUU COSIMHEHMSI, €CIIM OIHO U3 BEIIECTB JJaHO B N30BITKE
W/WIM COAEPKUT MpuMecH. PacueT MaccoBoi miiM 00bEMHOM 10JIM BBIX0/1a IPOAYKTA PEAKIIUN COCAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacyer 00beMHBIX OTHOIIEHUH Ta30B. Pacuer Macchbl (00beM, KOJIMYECTBO
BElIEeCTBa) MPOAYKTA PEaKkluu, €CJIU OJJHO U3 BEILECTB JIaHO B BHJIE PACTBOPA C ONpEAEIEHHOW MacCOBOM
JI0JIEW PAaCTBOPEHHOIO BEILIECTBA.

YpaBHEHHUSs OKUCIIEHHSI-BOCCTaHOBIIEHUS. CTeneHb oKuciaeHus. OKUCIUTENb U BOCCTAHOBUTEb.
OKHUCIATENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH B TIPUPOJIC, TPOU3BOICTBEHHBIX MPOIECCaxX U
KU3HEACSTEIIBHOCTH OpraHn3MoB. OKHCIUTEIHPHO-BOCCTAHOBUTEIBHBIN MOTeHIIHA cpenbl. CocTaBiIeHUE U
YpaBHUBAHHE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJAOM AJIEKTPOHHOTO OanaHca. TunuaHbie
HEOpPraHMYEeCKHEe OKUCIIUTEIN U BOCCTAHOBUTENH. DJIEKTPOIN3 PACTBOPOB U PACILIaBOB COJIEH.

OK 01

Tema 2.2.
DNEKTPOIUTHYECKA

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

OK 01
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s IUCCOLMALUAS U
WOHHBIA 00OMEH

Teopust snexTponuTHUecKoi aucconuanuu. Peakium noHHOTo obmeHa. CocTaBlieHHE peakIMid HOHHOTO
0o0MeHa IIyTeM COCTaBJIEHUS UX IOJHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHUH.

['maponus coneii. 3HaueHUe TUAPOIHM3a B OMOJIOrMYECKX OOMEHHBIX Iporeccax. [I[pumenenune ruapomnmsa B
IIPOMBILUIEHHOCTH.

JlaGopaTopHble 3aHATHSA

JlabopaTtopHast pabota «Peakiuu ruposnsa.
HccnenoBanue cpelibl pacTBOPOB COJICH, 00Pa30BaHHBIX CHIILHBIMHU U CIIA0BIMH MPOTOJIUTAMHU, U UX PEAKIIHA
C pacTBOpaMHu IIENOYH U KapOoHaTa HaTpusi. COCTaBIIEHUE PEAKIMIA THIPOIJIN3a COJICH.

KonTtpoibHasn
padora 1

CTpOCHI/Ie BCIICCTBA U XUMHUUYCCKHEC PCAKINH.

Pazpmea 3.

CTpoeHue U CBOIICTBA HEOPTAHUYECKHUX BelleCTB
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Tema 3.1.
Kiaccudukanms,
HOMEHKJIATypa
CTpOCHUE
HEOPraHMYECKUX
BEIIIECTB

OcHoBHOE€ CoacpKaHue

TeopeaneCKoe oﬁyqe}me

[Tpenmer Heopranuueckoi xuMuu. Bzaumocssa3p Heoprauuueckux BemecTB. Kiaccudukanus
HeopraHuyeckux BeiecTB. [IpocTsie u cnoxxHble BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUBI,
TUAPOKCHUIBI, KUCIIOTHI, co). HoMeHknaTypa 1 Ha3BaHUE HEOPTaHWYECKUX BELIECTB UCXO/IS U3 UX
XUMHUYECKON (POPMYJIbI UM COCTaBICHUE XUMUUECKON (POPMYJIIbl HCXO/S U3 HAa3BaHMSI BEILIECTBA 110
MEXIYHAPOJAHON HMJIU TPUBUAIBHOW HOMEHKIIATypE.

MexmonekynspHbsle B3auMmozaecTeus. KpucramnoruapaTtel. ArperatHble COCTOSIHUS BELIECTBA.
Kpucrannuueckue u amopdHble BemecTBa. THUITBI KpUCTAIUIMYECKHUX PEIIETOK (aTOMHasi, MOJIEKYJIsIpHas,
MOHHAs1, MeTaJUTMYecKast). 3aBUCUMOCTb (PU3MUYECKMX CBOMCTB BEILIECTBA OT THIIA KPUCTAIITNUYECKOM
pewetku. [TpuurHbI MHOr0OOpa3us BEIECTB.

CoBpeMeHHbIE TPECTABICHHS O CTPOSHUH TBEP/BIX, )KUIKUX U Ia3000pa3HbIX BemecTB. JKUIKne KpUCTasuIbl.

IIpakTuyeckue 3aHATHSA

Pemenue 3amay Ha pacdyeT MacCcOBOM JOJM (MacChl) XMMHYECKOTO 3JIeMEHTa (COCTWHEHMs) B MOJIEKYJIC
(cmecn).

Pemenne mnpakTHueckux 3aJaHUN 1O KiIacCH(UKAIMK, HOMEHKIAType U XHUMHUYECKUM (dopmyaam
HEOPTaHNUYCCKUX BCHICCTB Pa3JIMYHBIX KJIaCCOB (HaSBIBaTB " COCTaBJIATH CbOpMy.HBI XUMHYCCKHX BCUICCTB,
OTIpEIeNATh MIPUHAIEKHOCTD K KJIAcCy).

OK 01
OK 02
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Hcrounnku xumuyeckod uHpopMmauuu (HayuyHas M ydyeOHO-Hay4yHas JUTepaTypa, CpeAcTBa MacCOBOM
uHpopmauuu, cerb Murepuer u napyrue). [lowck uHpOpManuMu 1O Ha3BaHHUAM, HICHTU(UKATOPAM,

CTPYKTYPHBIM (hopMyIiam.

Tema 3.2. ®usuko-| OcHOBHOE coJep:KaHue 12 OK 01
XUMHUYECKHE Teopernueckoe odyuenune 6 OK 02
CBO¥ICTBA Mertamibl. O6mmue pru3nyeckre 1 XMMHUUECKUe CBOWCTBA MeTaioB. CriocoOBI MoTydeHusl. 3HaueHUEe METaIOB
HCOPraHW4YCCKUX |y HeMeTAJZIOB B INPUPOJE U KU3HEAEATEIBHOCTU 4YEJIOBEKa M OpraHu3mMoB. Kopposus MeTaiioB: BHIBI 2
BCIICCTB KOPPO3UH, CIIOCOOBI 3aIUTHI METAJLIOB OT KOPPO3UH.

Hewmeramnsl. O6mmue Gpunyeckue 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUNIMYHbIE CBOIcTBa MeTaiioB [Y—

YII rpynn. Knaccudukanyst 1 HOMEHKIaTypa coeIMHeHU I HeMeTau1oB. KpyroBopoTel OMOTreHHBIX 3JIEMEHTOB 2

B IIPUPOJIE.

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,

coJielt 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB NMPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH, 2

BBICILIX OKCHUJIOB U TMIPOKCH/IOB.

I[MpakTnyeckune 3aHATHS 4

CocraBieHne ypaBHEHUN XUMHUYECKUX PEAKIIUNA C yYaCTHEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX BELIECTB:

OKCHJIOB METaJJIOB, HEMETAJUIOB U aM(OTEpPHBIX HJIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAaHHUU W

aM(OTEPHBIX THIAPOKCHJIOB, HEOPTaHMUECKUX COJIEH, XapaKTepU3yIOINX UX CBOMCTBA. 4

Penienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOMCTBA U MOJIYYEHHE HEOPraHUYECKUX

BEIIECTB.

JlabopaTropHble 3aHATHUS 2

JlaGopatopHas paboTta «CBoIiCTBa METAJNIOB U HEMETAJLJIOBY.

HccnenoBanue GpU3NYECKUX U XUMUYECKUX CBOMCTB METAJVIOB U HEMETAIIOB. Perienue skcrepuMeHTaIbHbIX 5

3a/1a4 10 CBOWCTBAM XMMHYECKHM CBOMCTBAM METAJIJIOB M HEMETAJUIOB, MO PACIO3HABAaHHUIO U IOJIYYEHHUIO

COEIMHEHUI METAJUIOB U HEMETAJUIOB.
Tema 3.3. OcHoBHOe coiep:KaHue 4 OK 01
IpounsBocTBoO Teoperuueckoe oGydyenue 2 OK 02
HCOPTraHMYCCKUX  (OOuIre MpeaCTaBICHUs O IMPOMBIIUIEHHBIX CIOCO0aX TIOJIyuYeHHs XUMHMUYECKHX BEIIECTB (Ha Mpumepe
BCIICCTB. MIPOM3BOJICTBA aMMHaKa, CEPHON KHUCIIOTHI). 2
3HaueHue u

IIepHaﬂ N IBCTHasA MECTAJIYpTHs. HpaKTquCKOC NPUMCHCHUC JJICKTPOJIM3a JId MOJYUYCHUS IICITOYHBIX,
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IMPUMCHCHUC B

ICJIOYHO3CMCIIBbHBIX MCTAJIJIOB U AJIFOMUHHUA. CTeKJIO ¥ CHJIMKaTHas OPOMBIINIJICHHOCTD.

OBITY U Ha [Tpobnema 0TX010B M TOOOYHBIX POITYKTOB.
HPOU3BOACTBC IIpakTuyeckue 3aHATHS 2
Pemenne npakTUKO-OpUEHTUPOBAHHBIX 33JaHUM O POJIM HEOPraHMYECKONM XMMHUU B Pa3BUTUU MEIULIMHBI,
CO3J1aHMM HOBBIX MaTEpUAIOB (B CTPOMTENIBCTBE U JAp. OTPACIAX MPOMBIIUIEHHOCTH), HOBBIX HCTOUYHUKOB 5
SHEpPruu (AIbTEPHATUBHBIC MCTOYHUKH PHEPTUHU) B PEIICHUH MPOOJIEM 3KOJOTHYECKOW, YHEPreTHUECKOU H
HUILEBOH O€30MaCHOCTH.
KonTpoasnas .
CBolicTBa HEOPIaHUYECKUX BEILECTB. 2
pabora 2
Pasnean 4. CTpoeHue M CBOIICTBAa OPraHMYECKHUX BeleCTB 28
Tema 4.1. OcHoBHOeE coep:kaHue 4 OK 01
Knaccupukanus, | Teopermueckoe obyuenue 2
CTpOCHUE 1 IIpenmer oprannyecko XuMuu. B3auMOCBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.
HOMCHKJIATypa XVMHYECKOE CTPOEHUE KAK MOPSAAO0K COEANHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH. OCHOBHBIE
OpraHN4CCKHX IIOJIOKEHUSI TEOPUM XUMHUYECKOIO CTPOCHMS OpraHudeckux coenuHeHnii A.M. byrnepoa. YrieponHslii
BCIIECTB CKEJIeT OpraHMYecKol MoJieKynbl. MoJeKynsipHble U CTPYKTypHble (pa3BepHYTblE, COKpalllEHHBIE) 5
XUMHYECKHE (OpMyJIbl. 3aBUCUMOCTb CBOWCTB BEILIECTB OT XMMHMUYECKOTO CTpOeHHUs Moiiekyn. M3omepus u
M30MEpHI (CTPYKTYpHas, reoMeTpuueckas (Iuc-Tpanc-u3zoMmepus). KpaTHOCTh XMMHUYECKOU CBSI3H.
[Tonstue o QyHKuMOHanbHOM rpynne. IlpuHIMNBI KiIacCU(UKAMM OPraHUYECKUX COEIUHEHHH.
Me:x1yHapoiHass HOMEHKJIATypa ¥ IPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEIUHEHUM.
IIpakTnyeckne 3aHATHSA 2
HoMmeHnknatypa OpraHMYecKMX COEIMHEHMH OTIENbHBIX KIAcCOB (HACHIIEHHbIC, HEHACHIILEHHbIE U
apoOMaTUYeCKHUe YTIEBOAOPOAbI, CHUPTHI, (DEHOJBI, albAETH/bl, KETOHbI, KapOOHOBBIE KHCIOTHI U Jp.)
CocraBieHue MOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (hOPMYJI OPraHUYECKHX BELIECTB OT/AEIbHBIX KJIACCOB, 2
MCIIOJIB3YS UX Ha3BaHM [0 CUCTEMAaTUYECKON HOMeHKIaType. PacueTsl npocreiinieit opMyIibl opraHu4ecKon
MOJIEKYJIbI, HCXOS U3 AJIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHoBHOE coep:xaHue 14 OK 01
CgoiictBa TeopeTuueckoe odyueHune 10 OK 02
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OpraHMYECKUX OU3NKO-XMMUYECKHE CBOMCTBA OpPraHWYECKMX COCOUHEHHUH  OTHCNBHBIX  KJIaccoB  (OCOOCHHOCTH
COCIMHEHUN KJaccu(UKalMl U HOMEHKJIATyphl BHYTPU KJIacca; TOMOJIOTUYECKHH psn U oOmmias (Gopmyna; H30Mepus;
¢u3nueckre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TIOTYUYEHUs):
— TIpeAcibHbIE yrieBogoponabl. ['opeHMe MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TeIlIa B
IPOMBIIIJICHHOCTH U ObITy. CBOMCTBA NMPUPOIHBIX YIJIEBOAOPOAOB, HAXOXKAEHUE B NMPUPOJIE U IPUMEHEHHE
aJIKaHOB;
— HEMpPeIeIbHbIE U apOMAaTUYECKHE YTiIeBoAopoabl. [lonuMepusanys dTuieHa Kak OCHOBHOE HAIIPABIICHUE €70
UCIIONIb30BaHuA. ['opeHne aneruneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHHM JUIS CBAPKU U PE3KHU
METaJUIOB;
— KHCIIOpPOJCOJEepKAIMe COeAMHEHUs (COMPTBI U HPOCTble APUPHL, (EHOJNBI, aNbAECTHAbI U KETOHBI,
KapOOHOBBIE KUCIIOTHI U UX ITPOU3BO/IHBIE). [IpakTHyeckoe npruMeHeHne STUIICHIJIMKOIIA, IIIMLEpUHa, (heHoa.
[Tpumenenue dopmanbaeruaa, aneTaabAeruia, YKCyCHOM KUCIOTh. MbUla Kak COJIM BBICIIMX KapOOHOBBIX
KUCIO0T. Moroue CBOMCTBA MbLIA;
— a30TcoJepIKaIIie COSTUHECHNUS (AMUHBI 1 AMUHOKHCIIOTBI, OCJIKH).
Knaccugpukamuss u  0cOOGHHOCTH OpraHMYECKHMX peaknuii. PeakunoHHble UEHTpHL.  Pagukaisl.
[TepBoHavanbHbIE MOHATHS O TUIIAX U MEXAHU3MAaX OPTaHUYECKUX pEaKLni.
IIpakTnyeckune 3aHATHSA
Pemenne nenoyek npeBpamieHil Ha TeHETHYECKYIO CBSI3b MEXKly KJIacCaMU OPraHUYECKUX COEAVMHEHUH C
COCTABJICHUEM Ha3BaHUM OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHOW MIIM MEXITYHApPOIHON
CHUCTEMATUUYECKOM HOMEHKIAType. Pelenre pacueTHbIX 3a7a4 [0 YpaBHEHUAM PEAKLUI C y4acTUEM
OpPraHUYECKUX BEILECTB.
JlabopaTropHble 3aHATHUS
JlaGopatopHas pabota «IloidydyeHue 3TuneHa U n3y4yeHHe ero CBOMCTB.
[Tony4yeHue 3TUI€HA U3 3TaHOJA B J1a00OPaTOPUU U N3y4EHHUE ero GU3NUECKUX U XUMUYECKUX CBOMCTB.
CocraBiieHHE peaklMii NPUCOEANHEHUS U OKUCIIEHUST HAa IPUMEpE dTUJIeHA. Perenne pacueTHeIX 3a1a4 ¢
WCITOJIb30BAaHNEM IIJIOTHOCTH T'a30B 10 BOJOPOY U BO3AYXY.
Tema 4.3. OcHoBHOe coiep:KaHue OK 01
Opranunueckue Teoperuueckoe oGydyenue OK 02
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BEIIECTBA B buooprannueckue coequnenus. [Ipumenenne u 6uonorndeckas poib yrieBogoB. OKHUCICHHUE YTIEBOJOB —
KU3HEJEATEIBHOCT | MCTOYHUK SHEPTUH KUBBIX OpraHu3MoB. O0J1acTH IpUMEHEHUs! aMUHOKUCIOT. [IpeBpatiieHus 6eIKoB MUK
U 4EJIOBEKa. B opranusme. buonornueckue QyHkiuu OenkoB. buonormueckue QpyHKIUHM XKUpOB. Poib opranudeckoit 4
[Ipou3BoACTBO U | XMMHHU B PELICHUH MPOOIJIEM MUIIEBON 0€30MacHOCTH.
[IPUMEHEHUE HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CtpoeHne HykieoTu10B. CoctaB HykiIeuHOBbIX kucioT (JAHK,
OpraHUYeCKHUX PHK). Ponb HyKJIEMHOBBIX KUCIIOT B )KM3HEJEATEILHOCTH OPIraHU3MOB.
BCILECTB B [Tpon3BOACTBO OpraHMYECKUX BELIECTB: MPOU3BOJCTBO METaHOJA, nepepadorka HedTu. IloamsTHieH kak
IIPOMBIIUICHHOCTH |KPYIHOTOHHAXKHBIA IPOAYKT XHMMHM4YECKOro IpousBoicTBa. Ilpumenenune stwiieHa. IIpomsBonctBo u
IIPUMEHEHHE KaydyKa U PE3UHBI.
CuHTeTHYeCKHE U NCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHueckoe ncronb30BaHHE BOJIOKOH.
CuHTEeTHYeCKHE TUICHKU: U30JISIHS TSI TPOBOJIOB, MEMOPAHBI JIsl OTIPECHEHHUS BOJIBI, 3AIIUTHBIC TUICHKH JUIS 2
aBTOMOOWJIEH, IIACTBIPU, XUPYyprudyeckue rnops3ku. HoBble TEXHOJIOrUHU JanbHEUILEro COBEPIIEHCTBOBAHUS
[IOJIMMEPHBIX MATEPUAJIOB.
Posnb oprannueckoil XMMuu B pelieHuH MpodiieM SHepreTuyeckoit 6e301acHOCTH, B pa3BUTHUH MEAULIUHBL,
CO3JIaHMM HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHHUKOB 3HEPruy (IbTEPHATUBHBIC UCTOUHUKHU SHEPTHH).
IIpakTH4eckue 3aHATHA 2
Pelenne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUH 110 COCTABICHUIO XUMUUECKUX PEaKIIUi, OTPaKarOIIUX
XUMHUYECKYIO aKTUBHOCTh OPTaHUYECKUX COETMHEHUN B PA3JIMYHBIX cpefax (MPUPOIHBIX, OMOTOTUYECKHX, 2
TEXHOTECHHBIX ).
KonTtpoibHasn N
CrtpyKTypa 1 CBOICTBA OPraHNYECKUX BELIECTB. 2
pabdora 3
Paspean S. Kunernyeckue u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHYECKHX PeaKIui 12
Tema 5.1. OcHoBHOE coaep:xaHue 4 OK 01
Kunernueckue Teopernueckoe o0yueHue 2 OK 02
3aKOHOMEPHOCTH | Xumuueckue peakuuu. Kiaccudukanuss XUMHUECKHX peakuuil: 1mo (a3oBoMy cocTaBy (FOMOTEHHbIE M
[IPOTCKaHUA reTepOreHHbBIC), M0 UCTIOIB30BAHUIO KaTaau3aTopa (KaTaJTuTHUYeCKUe U HEKATATUTUYECKUE).
XHMHYIECKHX CKOpOCTh pEakluu, €€ 3aBHCUMOCTh OT pa3JIMYHbIX (AKTOPOB: TMPHUPOJBI PEArHPYIOUINX BEIIECTB, 2
peakuuit KOHIIGHTPALlMN pearupyrolx BeIecTB, TeMmneparypsl (mpaBwio Bant-T'odda), mimomanu peakunoHHOIM

MMOBCPXHOCTHU, HAIIMYIHN KaTaJlu3aTopa. Ponsb KaTaJIM3aTOpOB B IIPUPOAC U MPOMBIIIJICHHOM ITPOHU3BOACTBE.
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OHeprus akTuBaluu. AKTUBUPOBaHHbBIN KoMIUIekc. KaTtanusaTops! v kaTtanus. Poiib kaTanu3aTopos B IPUPOAE
Y IIPOMBILLUIEHHOM IIPOU3BOJICTBE.

JlaGopaTopHble 3aHATHSA

N3yyenue 3aBHCUMOCTH CKOPOCTH XHWMHUYECKOW PEAKIMU OT KOHIIGHTPAIMKM pPEearupyrolinx BeElIEeCTB U
TEeMIIepaTyphI.

JlaboparopHas paboTa Ha BEIOOD:

1. JTabopaTtopHas pabota «Onpenenenre 3aBUCUMOCTH CKOPOCTH PEaKUIUU OT KOHLEHTPALUU Pearupyrommx
BenlecTBy. MccienoBanue 3aBUCUMOCTH CKOPOCTH PEakIUU OT KOHIeHTpanuu. OnpesesieHne KOHCTaHThI
CKOPOCTH peakluu rpa)u4ecKuM METOAOM.

2. Jlaboparopnas pabota «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIUU OT TeMIiepaTyps». MccnenoBanue
3aBUCHMOCTH CKOPOCTH PEAKIIMH OT TeMIepaTypsl. Pacuer sHeprun akTUBAIllMU PEAKIIUHU.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJIaHUN HA aHAU3 (PAKTOPOB, BIUAIONIMX HA U3MEHEHUE CKOPOCTH
XAMHYECKOW PEaKIUU.

Tema 5.2
TepmoanHamMuueck
ue
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHNYCCKUX
peaKInii.
PaBHOBeCcue
XAMHYECKHUX
peaxkuuii

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Knaccudukanus XUMUYECKUX peakiuil: Mo TermIoBoMy 3P (deKTy (3K30TepMUUECKHE, SHIOTEPMUUECKHE), 110
oOpatumocTu (oOpaTtuMble 1 HeoOpaTtuMeble). TernoBbie 3PPEKThl XUMUYECKUX peakuid. TepMoxumMuueckue
ypaBHeHHs1. OOpaTUMOCTh peakiuil. XMMHUYecKoe paBHOBECHE U €r0 CMEIIEHHE MOJ| JeHCTBUEM pa3IMyHbIX
(bakTOpoB (KOHLIEHTpAIMsI PEareHTOB WM MPOIYKTOB pPEaKLUH, JaBJIEHUE, TeMIeparypa) Ul CO3JaHMs
ONTUMAJIBHBIX YCIOBUN IPOTEKAHUS XMMHUECKUX IPOLIECCOB.

[Tonsitue 00 sHTaNBNUM U 3HTponuu. DHeprus ['nd6ca. 3akon 'ecca u cnencrsus u3 Hero. Ponb cMerienus
paBHOBECHSI B TEXHOJIOTUYECKHUX IIPOLECCAX.

IIpakTH4eckne 3aHATHA

[Tpunuun Jle Illarense. BnusHue pa3nuuHbix GakTOpoB Ha U3MEHEHHE PAaBHOBECHUS XUMUUECKHUX PEAKIIHM.
3aKOH JECHCTBYIONIMX MAacC M KOHCTAHTa XMMUYECKOTO paBHOBECHs. PacueTsl paBHOBECHBIX KOHIIEHTPALIMI
pearupyronmx BEMIeCTB U MPOYKTOB peakiuid. PacueTs! TemmoBoro 3¢ exra peakiuu.

Pelnienne npakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUN HAa puMeHeHue npuHiuna Jle-Ilarenbe ajisi HaxoXAEHUA
HATPaBIICHUSI CMEIICHUS PAaBHOBECHS] XUMHUUYECKON peaklnu U aHanu3 (akTOpoB, BIUSIOUINX HA CMEIICHUE
XAMHYECKOTO PAaBHOBECHSL.

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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JlaGopatopHas pabota «/3yueHne BIMSAHUSA Pa3TUYHBIX (PAKTOPOB HAa CMEIIEHHE XMMUYECKOTO PAaBHOBECHUS».
HccnenoBanue BIMSHUS U3MEHEHUSI KOHLIEHTPALMU BEILLECTB, PEAKIMHU CPEbl U TEMIIEPATYPhl HA CMEILIEHUE

XUMHUUYECKOro paBHOBecHs. CpaBHEHME IOIYYEHHBIX PE3YJIbTaTOB C TEOPETHUECKU INPOTHO3ZUPYEMBIMH Ha 2

ocHoBe npunuma Jle [larense.
KonTpoasnas .

CKOpOCTh XMMUYECKOHN pEaKMU U XUMHUYECKOE PABHOBECHE. 2
padora 4
Pa3nea 6. JlucnepcHble CHCTEMBI 10
Tema 6.1. OcHoOBHOE coep:KaHue 4 OK 01
HucnepcHbie Teopernueckoe o0yueHue 2 OK 02
CUCTEMBI U Hucnepcusie cucteMbl. Kosmonaneie cucteMbl. UCTHHHBIE PaCTBOPBI. OK 07
hakTope! X PactBopenue kak (¢usnko-xumuueckuii mpouecc. PactBopsl. CnocoObl MNPUTOTOBICHHS PACTBOPOB.
YCTOIYHBOCTH PactBopuMocTs. MaccoBast 10J11 pacTBOPEHHOr0 BeulecTsa. IIpenenbHO AOMyCTUMBIE KOHLIEHTPALUMU U UX

HCIIOJIb30BaHUE B OLIEHKE IKOJIOTHUECKON 0€30MaCHOCTH. 5

Knaccugukarus mucnepcHbIX cucTeM 1o coctaBy. CTpoeHne 1 (hakTopbl yCTOMYMBOCTH TUCTIEPCHBIX CHCTEM.

Pacno3naBanne HMCTUHHBIX PACTBOPOB, KOJUIOWAHBIX PAaCTBOPOB W TpyOoamcrepcHbIX cucteM. CtpoeHue

MuLeUIbl. PaccenBanne cBera npu MpOXO0KIEHUH CBETOBOIO ITy4Ka 4Yepe3 ONTHYECKH HEOJHOPOIAHYIO Cpeay

(o dexra Tunnans).

IIpakTH4eckue 3aHATHSA 2

Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenue npakTUKO-OPUEHTHUPOBAHHBIX PACYCTHBIX 3aJaHUKM Ha JUCHEPCHBIE CHUCTEMBI, MCIOJIb3yEeMbIE B 5

OBITOBOM W TPOU3BOJCTBEHHOW JEATENILHOCTH 4YeNOBeKa, C MO3UIMHA HKOJOTHMUECKOoW O0e30macHOCTH

HOCJEICTBUM U TPAMOTHBIX PELIeHU Mpo0ieM, CBSI3aHHbBIX C XUMHEH.
Tema 6.2. OcHoBHOe coJep:kaHue 4 OK 01
Uccnenosanme JlaGopaTopHble 3aHATHS 4 OK 02
CBOWICTB JlaGopatopHas pabota «IIpuroroBiaenue pacTBOPOBY.
AUCIIEPCHBIX [TpuroroBneHne pacTBOPOB 3aJaHHOW (MOJISIPHOM) KOHUEHTpanmuu (C MPAaKTUKO-OPUEHTUPOBAHHBIMU 2
CUCTEM JUIA X BOIIPOCAMH ), OTIPEICTICHUE CPEIbl BOJHBIX PaCTBOPOB.
MICHTH(HUKALH JlaGopatopHas pabota «lccnenoBanue AUCIIEPCHBIX CUCTEM. 2
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IIpuroroBneHue M U3y4EHHE CBOWCTB JMCIIEPCHBIX CHCTEM pa3HbIX BUIOB: CYCIIEH3UHU, 3MYJbCUH,
KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHUHHBIX M KOJUIOMAHBIX PAacCTBOPOB, BBISBICHHE OCHOBHBIX
pa3Iuyuil MEXAy HUMU.

KonTpoasnas

JlucniepcHble CHCTEMBI. 2
padora 5
Paznea 7. KauecTBeHHBbIE peakuu 00HAPY/KEHUS] HEOPTAaHUYECKUX M OPraHUYeCKUX BellecTB 8
Tema 7.1. OcHoOBHOE coep:KaHue 4 OK 01
OGnapyxenue IpakTHyecKne 3aHATHS 2 OK 02
HCOPraHU4YCCKUX | KayecTBEHHbIE XUMUYECKUE PEAKLIUU, XapaKTEpHbIE JIsl OOHApYKEHUSI HEOPTraHUUECKUX BEIIECTB (KATHOHOB
KaTHOHOB U u annoHoB). CocTaBiieHHe ypaBHEHUH peakiuii 0OHapyeHUsl KaTHOHOB |-V rpymm v aHHOHOB, B T.4. B 5
AHMOHOB MOJICKYJISIPHOM 1 HOHHOHU (hopMax.

Peakuuu oOHapy)eHHSI HEOPraHUYECKHX BEUIECTB B PEAIbHBIX 00BEKTAX OKPYKAIOIIEH CPeIbl.

JlabopaTropHble 3aHATHUS 2

OO6HapyxeHre HEOPraHUYECKUX BellecTB (KaTHOHOB [-VI rpyrm uin aHMOHOB) C UCTIONIB30BAaHHEM

KAueCTBEHHBIX aHATUTUYECKUX PEaKIUil.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JIaGopaTtopHas pabota «AHaTUTHYECKHE peakuu KaTuoHOB [-VI rpymm».

[TpoBeneHne KaueCTBEHHBIX PEAKIUI, HCIIOJIb3YEMBIX JJIs1 OOHApYKEeHUs KaTHOHOB | rpynmsl (kanus,

HaTpus, Maruus, ammonus), Il rpynmnsl Ha npumepe 6apus, I1I rpynmnel — cBuHua, [V rpynmnsl — antoMuHus, 5

V rpynnst — xenesa (I u III), VI rpynmnel — Hukenst. Onucanue HaOII0/1aeMbIX SBJICHUN U COCTaBICHUE

XUMHYECKHUX PEAKLIUH.

2. JJaboparopHas paboTa «AHAIUTUYECKHE PEAKIIUN AaHUOHOBY.

[TpoBeeHne KaueCTBEHHBIX peaKIUiil, HCIONb3yeMBbIX [ OOHApYKEHHUsI aHHOHOB: KapOoHaTa, ¢ocdara,

cynbdara, cynbbhuaa, HUTpara, xjaopuaa u ap. Onucanue HaOJIIOaEMbIX SBJICHUN U COCTaBICHUE

XAMHYECKUX PEaKIUM.
Tema 7.2. OcHoBHOe coep:kaHue 4 OK 01
OGHapysxeHue IpakTUYecKue 3aHATHS 2 OK 02
OpraHu4IcCKUX KauecTBeHHbIE XUMUYECKHE PEAKIINH, XapaKTePHbIE JJIs1 0OHAPYXKEHUS OTAENbHBIX KJIACCOB OPraHMYeCKUX
BCIICCTB COeTMHEeHM: ()EHOJIOB, aTbJCTHIOB, KpaxMaa, YKCYCHOW KUCIOThI, aMUHOKHUCIIOT U JIp. 2
OTACIbHBIX Jlenarypanus GelKOB IPU HATPEBaHUH, [IBETHBIE PEAKIIMH OEIKOB.
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KJIACCOB C CocraBieHne KaUeCTBEHHBIX PEaKIUi OOHAPYKEHHS OPTraHUYECKUX COCTMHEHUN OTIENbHBIX KJIACCOB.
UCII0JIB30BaHUEM | JlabopaTopHbIe 3aHATHSA 2
Ka4CCTBCHHBIX OOHapyXKeHHe OpraHUYeCKUX COSAMHEHUHN OT/ICIbHBIX KJIACCOB.
peaxiui JlaboparopHas paboTa Ha BbIOOD:

1. JIabopaTtopHas padora «KauecTBeHHbIE peaKlIUy Ha OTJENIbHbIE KJIaCChl OPraHUYECKUX BELIECTBY.

[TpoBeneHne KaUECTBEHHBIX PEaKIUil, HCIOIb3yEMBIX JUIsl OOHAPYKEHUSI OPraHHYECKUX BEIIECTB Pa3IHUHBIX

KJIaCCOB: (DEHOJIOB, aJIBJICTHJIOB, KpaxMaia, yKCYCHOUN KUCIIOThI, aMHHOKHCIIOT, OeNTKOB U jap. Onucanue

HaOJII01aeMBIX SIBIICHUH U COCTABICHHE XUMUYECKUX PEaKIUi U/UIIH CXEM. 5

2. JJaboparopHas pabota «KauecTBeHHBII aHAJIN3 OPTAaHUIECKUX COCTUHEHUH 0 (YHKIIMOHAIBHBIM

rpyImam.

[IpoBeneHne KaYECTBEHHBIX PEAKIINil, HCIIOJIb3YEMBIX JIJISl PACIIO3HABAHUSI OPraHUUYECKUX BEILIECTB

OTJICIBHBIX KJIACCOB MO ()YHKIIMOHATBHBIM IPYIIaM: Ha IPUMEPE aMUHOKHUCIOT U KapOOHOBBIX KUCIIOT,

CIUPTOB U (PEHOJIOB, aJIbAECTHAOB U KEeTOHOB. Onucanue HabJt01aeMbIX SIBICHUI U COCTaBICHUE XUMUYECKUX

pEaKIuil U/WIK CXEeM.
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIATHOTO MOLYJIsl) 42
Paznea 8. Xumus B ObITY M IPOM3BO/ICTBEHHOM AeTeJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OCHOBHOE COlep/KAHME 6 OK 02
Xumus B ObITy U [[IpakTHYECKHE 3aHATHS 6 OK 04
MPOU3BOJICTBEHHOM | Jkomorideckas 6€30MacHOCTh TTOCIEICTBHIA OBITOBOI U TIPOM3BOJICTBEHHOM JESTEILHOCTH YeTOBEKa, 4 OK 07
ACATCIIBHOCTH CBsI3aHHAs ¢ IepepabOTKOM BEIIECTB; MOMCK U aHAJIN3 XMMHUECKON HHPOPMAIIK U3 Pa3IUYHbIX HCTOYHUKOB IIK*...
1CI0BCKa (Hay4Has u yuyeOHO-Hay4yHas JIUTepaTypa, CpeICTBa MacCOBOM MHpopMaluu, cetb IHTepHEeT U 1pyrue).

Keticol (¢ yueTtom Oyayiieit npodeccuoHaIbHON ASITEIbHOCTH) Ha aHaIN3 HH(OPMAILIUU O

IPOM3BOJICTBEHHOH EATEIHLHOCTH YelIOBeKa, CBA3aHHOU C epepaboTKON U MOTyYEeHUEM BEILECTB, a TAKXKE C

HKOJIOTHYECKOM 6€30MacHOCTBIO.

3ammra keiica: [IpencraBneHue pe3yabTaToB pelIeHHs KeWCOB (BBICTYIJICHUE C IPE3EHTALUEH ) 2
*Paznen 9.1. UccienoBanue u XMMHUYECKHIT aHAIN3 00beKTOB Ouocdepbl (Visi YKPYNHEHHBIX TPYNN CHEeNUHAJIbHOCTE/ 36
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)

OcHoBHOe coaep:kaHue 8 OK 01

4 Otparaetcsa MK, anemeHT KOTopoit popmMupyeTca NPUKNaLHBIM Moayaem (NpodeccMoHaibHO-0PUEeHTMPOBAaHHbBIM COAEpXaHMem) B cooTeeTcTBuM ¢ PTOC peannsyemoi

npodeccun/cneumansHoctn CrNO
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Tema 9.1.1. JlabopaTopHble 3aHATHS IIK...
OcHoBBI JlaboparopHas paboTta «OCHOBBI JIAOOPATOPHON MPAKTUKIY.
1a00paTOPHOM JlaboparopHas nocyaa U XuMHueckue peakTuBbl. OCHOBHBIE JIabopaTopHbIe onepaiuu. JlaboparopHoe
IIPAKTUKYU B obopynoBanue. TexHuka 6€30MacHOCTH U MpaBuiia paboThI (TOBEACHHS) B JIAOOPATOPUH.
npogeccHOHAIBHbL IIpakTnyeckue 3aHATHS
X 1a00paTOPUAX  [BpimoHEHHE THIIOBBIX pacueToB 110 TEMATHUKE SKCIIEPUMEHTA (BBIXOJ ITPOJYKTa peaKluu, Macca HaBECKH,

00bEM PacTBOPUTEIIA).

O06paboTKa JaHHBIX, aHAJIH3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIYMCICHUE CPEAHET0 3HAUCHUS

9KCIIEPUMEHTANBHBIX JaHHBIX, TOTPEIIHOCTH).

[IpencraBienue pe3yabTaTOB SKCIIEPUMEHTA B pa3IU4HON Gopme (Tabnuua, rpaguk, OT4eT, JOKIIa,

MIPE3CHTALINS ).
Tema 9.1.2. OcHoBHOeE coep:kaHue OK 01
XuMuuecKun Teoperuueckoe oGy4uenue OK 02
aHajm3 mpood BOJbI Knaccudukanus npo6 BoIbl 0 BUY U HA3HAYCHHIO, HCXO/IA U3 €€ XUMUYECKOTO COCTaBa. OK 07

IIK...

OpraHonenTuyeckue cBOMCTBa (3amax, Mpo3padyHOCTh, IBETHOCTh, MyTHOCTb) BOJbl. KMCIIOTHOCTD 1
1eJI0YHOCTH BOAbL. pH cpenbl u MeTonbl ee onpezenenus. JKecTKOCTb BOABI M METO/IBI €€ ONPEACIICHHUS.
CymHOCTh METO1a TUTPOBAHUS.

Bunbl s)xecTkoCTH BOJBI (BpeMEHHas U OCTOsIHHAS ). JKeCTKOCTh BO/BI KaK MPUYMHA BbINAIEHUS 0CAJKOB WIN
00pa30oBaHUs COJEOTIONKEHHHM, UMEIOLUX MECTO B OBITY U Ha IIPOU3BO/ICTBE.

CocTas coseil, BbI3bIBAIOLINX KECTKOCTh BO/bl. XUMHUYECKHE IPOLECCHI, YCTPAHAIOIINE KECTKOCTh BOJIBI.
YpaBHEHMS] XUMUYECKUX PEAKIUH, HIUTFOCTPUPYIOLINX ITPOLECCHI, TPOUCXOASIINE IIPU YCTPAaHEHUH
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMHM U XUMHUYECKUMH crtoco6aMu. CriocoOsl
YCTpaHEHUS MOCTOSIHHOM KECTKOCTH.

[MpakTunyeckue 3aHATHS

CriocoObI BeIpaXKeHHs KOHIIEHTPALUU paCTBOPOB: MAaccoBast J10J1s1 pACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U
MOJISITIbHAs KOHIIEHTpalu. TUTp pactBopa. Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/1aHU
Ha pacyeT KOHUEHTPALUN 3arpsi3HAIOIIMX BEUIECTB U UX CPABHEHUE C MPEAETBHO JOMYCTUMBIMU
koHueHTpauusamu (ITJ1K).

JlabopaTopHble 3aHATHS

HccnenoBanne XUMHYECKOIO COCTaBa Hp06 BOJbI.
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JlaGopatopHasi paboTa Ha BBIOOD:

1. JlTabopaTopHast pabota «O4UCTKa BOJBI OT 3arpsI3HEHUI.

Hcnonb30Banue MeTo10B (pUIBTPOBAHUS M aCOPOIMH [T OTJCNICHHS 3arpA3HEHUI B HCCiIeyeMon mpobe
BOJIbl. BBIOOp MeTO1a OYMCTKH B 3aBUCHMOCTH OT BUa 3arpsa3HeHus. CpaBHeHHE 3 (EKTHUBHOCTH
Pa3JIMYHBIX METOI0B OYMCTKU BOJIBI B Pa3HBIX YCIOBHUSAX (B J1a00OpaTopuu, B JOMAIIHUX U TOJEBBIX
YCIIOBHSX).

2. JJaboparophnas pabota «Onpezaenenre pH BoIbI U €€ KHCIIOTHOCTH.

Omnpenenenne pH cpebl ¢ MOMOIIBI0 YHUBEPCATbHOTO HHANKATOpa. Mcronbp30Banne TUTPOBAHUS AJIst
onpezaeneHus: kucaotHoctu. Onpenenenue o0eil KHCIOTHOCTH BOJIbI, pacueT CBOOOJIHOMN KHUCIOTHOCTH.
Onpenenenne obmeit 1 cBOOOAHOM menoyHocTH. CocTaBiIeHnEe YpaBHEHUH PEaKIfid, TPOTEKAOIIUX IPU
OTIpeIeICHNH KHUCIOTHOCTH/ IEIOYHOCTH MPOO BOJBI. Y CTAHOBJICHUE CIIOCOOOB UCTIONb30BAHUS
MCCIICIOBAaHHBIX TPOO BOJIBI B XKU3HEIEATEILHOCTH YeJIOBEKA, HA OCHOBE MOJTYYCHHBIX IaHHBIX O COCTaBE.
3. JlabopaTtopHas pabota «OnpeneneHne KECTKOCTH BObI U CITIOCOOBI €€ YCTPaHEHUS».

CniocoObl ycTpaHEeHHS BCEX BHJIOB )KECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJIeH KeCTKOCTHU. Pemienue
9KCIIEPUMEHTANILHOM 3a/1a4M Ha BBISIBJICHHE BPEMEHHOW U MOCTOSTHHON KECTKOCTH BOAbL. OlleHKa
BEPOATHOCTH YCTPAHEHUS BCEX BHUJIOB JKECTKOCTH B JIOMAIIIHUX YCIOBHUSX.

Tema 9.1.3. OcHoBHOE coep:kaHue 6 OK 01
XUMAYCCKUN Teopernueckoe o0yuenne 2 OK 02
KOHTPOJIb Ka4eCTBa [ KayecTBEHHBIN XUMHUUECKUI COCTaB MPOAYKTOB MUTaHUsA. BemecTsa, ¢panbcupunupyronme npoayKThl OK 07
HIPOLYKTOB NIUTaHMs, ¥ BELIECTBA, 3arPSI3HAIOLIUE IPOAYKTHI NUTaHusA. OnpeneneHue 3arpAa3HsIoINUX XUMAYECKUX 2 IIK...
HATaHUSA BELLECTB B IPOAYKTaX [UTAHMUA, OIIPEAEIICHUE BELIECTB, HE 3asiBJICHHBIX B COCTABE IIPOAYKTOB ITUTaHUS.

IIpakTH4eckue 3aHATHSA 2

OpF&HH‘-I@CKI/Ie U HCOPraHMYCCKUE BCUICCTBA, BXOAAIIUEC B COCTAB ITPOAYKTOB ITUTAHUSA. OnpeneneHHe
cocTaBa OJI0]T Ha CO/IepKaHNe MAaKpoO M MHKPO3JIEMEHTOB. V3ydyeHune mpeanoKeHHbIX IpenoaaBaTeaeM OIron
Ha MMpeIMeT XUMHYECKOTO COCTaBa, ONPEIeIeHUE I0JIeH OT CYTOYHOW HOPMBI MaKpO ¥ MUKPOAJIEMEHTOB B 2
yYKa3aHHOM OJrofe.

Penienne npakTHKO-OpUEHTHPOBAHHBIX 33]1a4 MO KyJTUHAPHOW TEMAaTHUKE Pa3TUYHBIX TUIIOB.

JlaGopaTopHble 3aHATHSA 2

HccnenoBanne XMMUYECKOTO COCTaBa MPOAYKTOB MUTAHHUS.
JlaGopatopHasi paboTa Ha BEIOOD:

30




1. JTaboparopHas pabora «OOHapyKeHHE HUTPATOB B MPOIYKTAX MMUTAHH».

HccnenoBanue MaTepraioB MOJTyKOJIMYECTBEHHBIM METOIOM ONPECTICHHSI HUTPATOB C HCIIOJIb30BAaHHEM
nudeHnIaMuta (KOPHEIUIOAbI OBOIIEH, JTIUCThS M KOUEPBIKKA KAITyCThI, TUIOABI PPYKTOB). AHAIIN3 YPOBHSA
3arpsA3HEHUs] HUTPaTaMu 110 MHTEHCUBHOCTH OKPAIIMBAaHUS MPOTYKTOB PEaKIUH.

2. JJaboparopHnas pabota «McciaenoBaHue NpoyKTOB MUTAHUS HA HAJTUYKUE YTIIEBOJOBY.

HccnenoBanue MOJIOYHBIX IPOIYKTOB Ha HAIMYKE KpaxMmaia. VccaenqoBanuie NpoIyKTOB Ha HAINYHE
TJIIOKO3BI.

Tema 9.1.4.
XUMHUYeCKHi
aHaju3 npoo
MMOYBEI

OcHoBHoOe coepkaHue

Teoperuueckoe o0yueHue

Knaccudukanus nous mo BUy U HA3HAYCHHIO, UCXO/I U3 XMMHUECKOT0 cocTaBa. Mnentudukanus npoosl
MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OMMCAHUE BO3MOXHOCTEH ee MPUMEHEHHS.

TpebGoBaHus K Ka4eCTBY MOYBBI PAa3IMYHOTO HazHaueHus. Onucanre 0coOOEHHOCTEH UCTOIb30BaHUS MTOYB B
3aBUCHUMOCTH OT THUIIOB, CHOCOOBI YIIYyHYHICHUS Ka4€CTBa IIOYB B 3aBUCUMOCTH OT Ha3HAYCHU .

O06acTi KCTIONBL30BAHUS OPTAHUYECKUX YIOOpEHU B 3aBUCUMOCTH OT Ka4eCTBEHHOTO cocTtaBa. Onucanue
OpTraHU4YCCKUX YI[O6peHI/II7I N UX IPUMCHCHUEC B 3aBUCUMOCTHU OT COCTaBa IOYBbI U €€ Pa3HOBUJIHOCTH.

IIpakTH4yeckue 3aHATHS

OO6nactu HazHayeHUs (MPUMEHEHUS) TIOUBBI, UCXOIS U3 KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBA.
AHann3 HOPMaTUBHOU JOKYMEHTAIUH.

Ponb HeopraHmueckux BEIIeCTB B KAUECTBE MUHEPATbHBIX YAOOPEHUH, YITyUIIUTEIeH MOYBHI.

CocTaB MUHEpaIbHBIX YAOOPEHUN U UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUTHOCTH.
B3anmocBs3b cocTaBa y1oOpeHHil U UX BIUSHUS HA BET€TaTUBHBIE CBOMCTBA U IJIOJJOHOIICHUE PACTEHUH.

JlabopaTropHble 3aHATHUS

HccnenoBanre XUMHUYECKOTO COCTaBa MPOO MOYBHI.
JlaGopaTopHas paboTa Ha BBEIOOP:

. JlaGoparopnas paboTa «OOHapyKeHHE HEOPTAHNUECKUX MPUMeEcel B Mpoodax».

[IpuroroBnenue mpoObl MOYBKI IJIs1 UCCIIEAOBAHUS KUCIOTHOCTH/ETOYHOCTH, HEOPTAaHUIECKUX
3arpsizHeHu. OOHApYKEHHE XJIOPUI- U CyIb(}aT-noHOB B TTpoOe mouBkl. CocTaBlieHNE YpaBHEHUHN PeaKIInid
oOHapyxeHus. CpaBHEHHE TOTYyYEHHBIX MOKa3aTeNeil ¢ HOPMAaTUBHBIMU (CITPABOYHBIMU) 3HAYCHHSIMH.

2. JTabopatopHas pabota «Onpenenenue pH BOJAHON BBITSIKKH MTOYBBI, €€ KUCTIOTHOCTH U IIETIOYHOCTH.

OK 01
OK 02
OK 07
IIK...
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HccnenoBanne BOIHBIX BBITSDKEK 00pa3I0B TOTOBBIX MOYBEHHBIX CMECEH (151 pa3HbIX TUIIOB PACTEHUIN).
OHpeI[eJIeHI/Ie pH IIOYBBI C UCIIOJIB30BAHUECM I/IHZ[I/IKaTOPOB. OI.[CHKa THIIOB II0O4YB B HpeI[CTaB.HeHHBIX
oOpa3iax (CHIbHOKHCTIAs, KUCIIast, CIIA00KUCIIas, HEUTpaibHasl, MEI0THAS).

Tema 9.1.5. OcHoOBHOE coepKaHue 10 OK 01
Uccnenosanue Teopernueckoe o0yuenune 2 OK 02
00BEKTOB Y4eOHOo-HCCIeT0BATEIbCKUI MPOCKT B 00JIACTH Hcclea0BaHus 00beKkToB 6uochepsl. O630p TeM yueOHo- OK 04
brocepst UCCIIEIOBATEIbCKUX MIPOCKTOB. AJITOPUTM BBIIIOJIHEHHUS MpoekTa. OnpeeneHne npooieMbl UCCIIEAOBAHMS. 2 OK 07

Mertoap! moucka, aHajm3a 1 00paboTKH HHGOPMAIMH O MIPOEKTE B PA3IUYHBIX UCTOUHUKAX. IIK...

IIpakTHYeckune 3aHATHA 4

O6ocHOBaHME aKTyaJbHOCTU BBHIOpAaHHOW TeMbl. BolsiBneHHe mpobiembl uccienoBaHus. Beioop 00beKTOB U 2

MeTo10B uccienoBanus. [locranoBka 1eneit u 3axau uccnenopanus. OnpenenaeHne NPoaAyKTa UCCIEA0BaHMS.

OmnpezneneHue 3TaroB U COCTaBJICHHUE IJIaHA HCCIIEI0OBAHHUS.

3ammra npoekra: IlpeacraBieHue pe3yabTaTOB BBINOJHEHUS Y4eOHO-MCCIEIOBATENBCKUX IPOEKTOB 2

(BBICTYIIJIEHHUE C MTpE3EHTALMEN).

JlabopaTropHble 3aHATHUSI 4

HccnenoBanue npeiokeHHOro 00beKTa Ha KUCIOTHOCTD, MIETI0YHOCTh, XHMUYECKHI COCTaB (3arps3HUTENH,

Makpo- U MHKpoO3ieMeHThl). O0paboTka pe3ynbTaToB HccienoBaHus. OIlleHKa KadyecTBa HCCIETyeMOIo 4

00BEKTa, UCXOJIS U3 PE3yJIbTATOB XUMHUYECKOTO aHAIIN3A.
*Paznen 9.2. HcciaenoBanme M XHUMHMYECKHIT aHAJIU3 O0BEKTOB TexHOc(depbl (11 YKPYNHEHHBIX TpyIil 36
cnenuajgbHocTeil/ npodeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHoBHOE coep:kaHue 8 OK 01
OcHoBbI JlaGopaTopHbie 3aHATHS 2 IIK...
nabopaTopHO JlaGopatopHas pabota «OCHOBBI 1Ta0OPATOPHON MPAKTUKI.
IIPaKTUKH B JlaGopatopHas mocya U XUMU4Yeckre peakTuBbl. OCHOBHBIE J1abopaTopHbIe onepauu. JlabopatopHoe 2
NpO(eCCHOHAIBHBI | 0GopynoBanue. TexHrka 6e30MacCHOCTH 1 MpaBHia paboThI (ITOBEICHNUS) B Ta0OPATOPHHL.
X 1a00paTopusX  [[pakTHaecKue 3aHATHS 6

BeimoHeHNEe THITOBBIX PacdeTOB 1O TEMATHKE SKCIIEPUMEHTA (BBIXOJ MPOIYKTa PEaKIHH, Macca HaBECKH,

o6bem pactBopuTensi). OOpaboTka NTaHHBIX, aHAJIW3 M OIICHKA WX JOCTOBEPHOCTU (BBHIYMCIICHHE CPETHETrO 6

3HAYEHMsSI IKCIIEPUMEHTAIBHBIX JAaHHBIX, MOrpemHoCTH). [IpenctaBnenue B pa3nudHon (popme pe3ynbpTaToB

dKCIIepUMEHTa (Tabsuia, rpaduk, OT4eT, JOKIaI, TPE3CHTALINS)
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Tema 9.2.2.
XUMHYEeCKHI
aHaju3
TEXHUYECKUU BOJIBI

OcHoBHOe coaepkaHue

TeopeTuyeckoe o0yueHue

Hasnauenue texandeckoit Boabl. TpeOoBaHUS K TEXHUYECKOW BOJIE 110 TPYIINIaM MOTPEOICHUSI.

KauecTBO TEXHMYECKOW BOABI Pa3HBIX BUI0OB. XUMHUUYECKUI aHAJIM3 U IIPOU3BOJICTBEHHBI KOHTPOJIb COCTaBa
TeXHUYECKOH BOAbL. CyIIHOCTh METO/Ia TUTPOBAHMSL.

AHanM3 TEXHUYECKON BOJIbI HAa MECTKOCTh M JpYyrue Mokazarenu. KUCIOTHOCTh M IIENOYHOCTH BOJBIL.
Onpenenenne oOmiel U CBOOOIHOM MIETOYHOCTH (KUCIOTHOCTH) METOJIOM TUTpOBaHus. pH cpenbl 1 MeTObI
ee onpezaeneHus. JKecTKOCTb BOJbI U METOJIbI €€ ONPEACICHUS.

HpaKaneCRne 3aHATHSA

CnocoObl BBIpaXXEHHUsSI KOHIICHTPAIIMM PAcTBOPOB: MAacCOBasl JOJs PACTBOPEHHOTO BEIIECTBA, MOJSpHAs U
MOJISUTbHAS KOHLIGHTpaIuu. TUTp pactBopa. PemeHne npakTHKO-OpUEHTUPOBAHHBIX TCOPETUUCCKUX 3aTaHUIA
Ha pacyeT KOHIICHTPALMM 3arps3HSIONIMX BEHIECTB W HX CPaBHEHHUE C TMPEACIbHO JIOMYyCTUMBIMU
koHuentpanusamu (I171K).

JlaGopaTopHble 3aHATHSA

HccnenoBaHre XUMHUYECKOIO COCTaBa MPOO TEXHUUECKON BOJBI.

JlaGopaTopHas paboTa Ha BHIOOP:

1. JJTabopaTopnas pabora «OnpeaeneHne XJIOpUI0B METOJOM TUTPOBAHUS B TEXHUUECKON BOJIEN.
Omnpeznenenue XJI0pUI-MOHOB METOJIOM apreHTOMETPUHU C (PUKCUPOBAHUEM KOHIAa TUTPOBAHUS IO METOY
Mopa (ocaauTenbHOE TATPOBAHNUE).

2. JJaboparopHast pabota «OnpeeneHne KeCcTKOCTH TEXHUYECKOM BOABI METOJIOM TUTPOBAHUSIM.
KomriuiekconoMeTpruieckoe OrpeiesieHne )KeCTKOCTH (CyMMbI HOHOB KaJIBIIMSI M MarHusi) B cpezie
aMMOHMIHO-aMMHauHOTro OydepHoro pactBopa (pH 9-10) no obpazoBanuto ¢ TpuioHom b
MaJIOJUCCOITMUPOBAHHBIX KOMITJICKCHBIX COGHHHGHHﬁ.

OK 01
OK 02
OK 07
IIK...

Tema 9.2.3.
XUMHUYECKUN
aHan3 BO3/yXxa

OcHoBHOE coaepKaHue

Teopernueckoe o0yuenue

XuMHu4ecKui coctaB aTMOoc(hepHOTO BO3/yXa, Bo3dyxa pabodeil 30HbI. BpemHbple BemecTBa M MPUMECH B
BO3JyXe OKWIbIX TOMEUIeHHH, B Bo3ayxe paboueil 30HBL. HopmaruBHble aokymeHThl. [locnencTBus
BO3JICHCTBUS BBICOKOM KOHIIEHTPAILIMH YIJIEKHCIIOT0 ra3a Ha OpraHn3M 4YesloBeKa. MeponpHusaTHs 110 CHUKEHHUIO
YPOBHS 3arpsA3HEHHOCTHU BO3AYyXa UCCIENYEMON KOMHATBHI.

[MpakTnyeckue 3aHATHS

OK 01
OK 02
OK 07
IIK...
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I'uruennyeckast OLiEHKa CTETIEHN 3arpsi3HEHUS BO3AyXa TIOMEIEHUSI HA OCHOBE COIIOCTABIICHUS
KOHLEHTPALlUU JUOKCUA YIIEpoaa ¢ COOTBETCTBYIOIIUM T'MITMEHNYECKUM HOPMAaTHBOM.

Pemenne npakTuko-opueHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HAa pacyeT KOJIMYECTBA BEILIECTBA,
KOHIICHTPALUi BpEAHbIX MpUMecel B aTMOC(EepHOM BO3/1yXe M BO3yX€ MOMEIICHUH.

JlaGopaTopHble 3aHATHSA

JlabopatopHas pabora «OnpeieneHre COACPKAHUsS YIVICKUCIOrO ra3a B BO3AyXE NMOMEIICHHUS JKCIpecc-
metonom». MccnenoBanue npod Bo3ayxa paboueit 30HbL. OmpesnerceHue COAep)KaHUsl YIIIEKUCIOro raza B
BO3/1yX€ TIOMEIICHUS KCIIPECC-METOIOM.

Tema 9.2.4.
XUMHUYeCKHi
aHaju3 npoo
MaTepHaoB
CTPOUTEILHO-
pecTaBpaluOHHON
JIeSITENLHOCTH 1
au3aiiHa

OcHoBHOE CoAcpiKaHue

TeopeaneCKoe oﬁyqelme

Knaccugukaius Marepuanon, HCIOJIb3YEMbIX B CTPOUTEIIBHO-PECTABPALIMOHHOM JeSTEIbHOCTH IO COCTaBY,
UX Ha3HAYEHUE U IPUMEHEHHE. XMMUYECKUI aHaJIN3 MaTEPHUAJIOB CTPOUTENBHO-PECTaBPALlMOHHON
JeSITeIbHOCTH U 1n3aiiHa. XMMHUECKUI COCTaB MUTMEHTOB, KPACUTENEH, BKYIIHUX cMecei, 0cCOOEHHOCTH UX
CBOICTB U IPUMEHEHMUSI B ITPO(PECCHOHAIBHOM J1eATeNbHOCTH. BeliecTBa, HCII0Ib3yeMbIE B KAUECTBE
IIUIMEHTOB U CBA3YIOIIMX MaTepuanoB. McTtopuueckas cripaBka. CoBpeMEHHbIE MaTEpUaIIbI.

IIpakTHyeckne 3aHATHA

KauecTBeHHBIN 1 KOTMYECTBEHHBINM COCTAB MPOO MAaTEPHATIOB CTPOUTEIHHO-PECTABPAIMOHHON JEATEILHOCTH
n mu3aitHa. Kimaccudukanust Kpacok Mo YKPBIBUCTOCTH, MPO3PAYHOCTH B 3aBUCUMOCTH OT HCIIOJIb3YEMBIX
MUTMEHTOB U CBA3YIOIIMX BelecTB. OnpeneneHne cocTaBa Kpacok Ha COAEPKaHNEe MUKPO M MAKPOIJIEMEHTOB.
Perenne mpakTUKO-OpUEHTUPOBAHHBIX 3a/IaHUH MO XUMUYECKOMY aHaIH3y MPoO MaTepuaIoB CTPOUTEILHO-
pecTaBpallMOHHOM 1€ATEITbHOCTH U IU3aiiHa.

JlabopaTropHble 3aHATHUS

HccnenoBanue MaTepraioB CTPOUTEIbHO-PECTABPALIMIOHHOMN EATEIIbHOCTH U JM3aiiHa.

JlaGopatopHast paboTa Ha BEIOOP:

1. JlTabopaTopHas pabota «3roToBiieHre Kpacok (Mog00p MUTMEHTOB U CBSI3BIBAIOIINX BEIIECTB)Y.
HccnenoBanue mpUPOIHBIX MUHEPAIIOB, MTOTyYeHHE TUTMEHTOB IIyTeM XUMHUECKUX PEaKIni, ONpeieTIiCHIe
CBSI3YIOIINX MaTepuaioB. CpaBHEHHE YKPBIBUCTOCTH ¥ MTPO3PAYHOCTH IOTYYEHHBIX KPACOK ITyTEM
HAHECEHMsI UX Ha JIUCT Oymarm.

2. JJaboparopHas pabota «lccineqoBanne CBONCTB BSDKYIUX BEIIECTB HA IPUMEPE TUIICA».

OK 01
OK 02
OK 07
IIK...
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OmnpeneneHne CKOPOCTH CXBATHIBAaHUS IIPUPOJHOTO U CTPOUTENIBHOTO Tulica. MakTopsl, YCKOPSIIOIINE U
3aMeJUISIOIINE CXBAaThIBAHUE IIPUPOIHOTO TUIlca. [ uncoBoe Tecto, TeMiieparypa ero 3acteiBanus. CpaBHEHHE
CKOpPOCTH CXBaTBHIBAaHUS IPHPOTHOTO U CTPOUTEIHHOIO TUIICA, OTIpe/ieieHne (PaKTOPOB, BIUSIONINX HA
CKOPOCTb CXBATBIBAHMS CTPOUTEIBHOIO THIICA, OIIPEAEICHUE TEMIIEPATYPhl 3aCThIBAHUS TMIICOBOI'O TECTA.

Tema 9.2.5. OcHoOBHOe co/iep:KaHue 10 OK 01
Uccnenosanue Teoperuueckoe o0yuenue 2 OK 02
00BEKTOB Y4eOHOo-HCcCIeI0BATEIbCKUI MPOCSKT B 00JIACTH UCCIIEAOBaHUS 00BbEKTOB TexHOChepsl. O630p Tem yueOHo- OK 04
TEXHOCHEPBI UCCIIEIOBATEIBCKUX MPOEKTOB. AJNTOPUTM BBIOMHEHHS MpoekTa. OrnpeneneHue mpoOaeMbl UCCISTOBAHMS. 2 OK 07

Mertonpl morcka, ananusa 1 00paboTku HHPOPMALIUH O TPOEKTE B PA3IUYHBIX HCTOYHUKAX. IIK...

IIpakTHyeckue 3aHATHS 4

O0ocHOBaHNE aKTyalIbHOCTH BBHIOpaHHOW TeMbl. BrlsiBieHHe npoOiieMbl uccienoBanus. Beioop 00bekToB 1

MeToJ10B nccnenoBanus. [locranoBka 1ened u 3a1a4 uccnenoanus. OnpeaeneHue NpoayKTa UCCISTOBAHUS. 2

OmnpeneneHne 3TanoB U COCTABICHUE TUTaHA UCCIIEIOBAHUSL.

3ammra npoekTta: IlpeacraBieHne pe3yabTATOB BBHIMOJHEHUS YUEOHO-HCCIEIOBATEIBCKUX IPOEKTOB 2

(BBICTYIIJIEHHUE C MTPE3EHTALIUEN).

JlabopaTopHbIe 3aHATHS 4

HccnenoBanue npeiokeHHOro 00beKTa Ha KUCIOTHOCTD, IET0YHOCTh, XUMUYECKHI COCTaB (3arps3HUATEIH,

Makpo- U MHKpoO3ieMeHThl). O0paboTka pe3ynbTaToB HccienoBaHus. OIlleHKa KadyecTBa HCCIETyeMOIo 4

00BEKTa UCXO/I U3 PE3YJIbTATOB XMMUYECKOT0 aHaIN3a
IIpomeskyTouHasi aTTECTALUSA MO AUCHUIINHE (IK3AMeH)
Bcero 144

*O0pa3oBaTeJibHAS OPraHU3aLMs BLIOUPAET OAUH MOIYJ/Ib U3 NPeIJI0KEHHbIX.
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3. YciaoBus peanu3anuu NporpaMMbl 001e00pa3oBaTe/bHOM I CHUILTHHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jlisa peanu3anuyd mpOrpaMMbl TUCIHUIUIMHBI JOJDKHBI OBITH MPEITyCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIICHUS: YIYCOHbIN KaOMHET XUMHUH W/WIH Y4eOHO
XUMHUYECKOH J1abopaTopuH.

OO6opynoBanue y4eOHOro kKa0uHeTa (HALJISIIHbIE MOCOOUs): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEed MOJEKYJ, MOJACIU KPUCTAUIMYECKUX PEIIETOK,
KOJUIKIIUU TPOCTBIX M CJOXHBIX BEIIECTB W/WIM KOJUIEKIIMU TOJIMMEPOB;
KOJUIEKIIMS TOPHBIX MTOPOJT U MUHEpaJIoB, Tabnuiia MenaeneeBa, yueOHbIe (PUITbMBI,
nu(ppoBbIe 00OPA30BATENBHBIE PECYPCHI.

Texnunueckue cpeacrsa oOOy4YeHHsi: KOMIBIOTEp C  YCTPOWCTBAMM
BOCIIPOU3BEJECHUSI 3BYKa, NPHUHTEP, MYJIbTUMEAHA-NIPOEKTOP C 3KPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanue jadopaTopun U pado4ux MecT Jad0OpaTOPUM: MEH3YPKH,
MUINETKU-KANEIbHULIBI, TEPMOMETPBI, MHUKPOCKOM, JIyIbl, MPEAMETHBIE U
MOKPOBHBIE CTEKJIA, IJTAHIIETHI JJI KaleJlbHbIX peakuuid, GUiabTpoBajibHAsA Oymara,
IPOMBIBAJIKH, CTEKJISIHHbIE MNPOOUPKH, PE3UHOBBIE NPOOKH, (POHAPUKH, HAOOP
PEaKTUBOB, CTEKJISIHHBIC MaJIOYKU, IITATUBBI JJI MTPOOUPOK; MEPHBIC ITUITUHIPHI,
BOPOHKHM CTEKJISIHHBIE, BOPOHKH JenuTeNnbHble LuauHapuueckue (50-100 mo),
CTYIIKH C MeCTUKOM, (¢aphopoBbIe YaIlIKH, MUHLETHI, GUIbTphl OyMakHbIE, BaTa,
MapJisi, YaCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JIA0OPAaTOPHbIE IITATHUBBI, CITUPTOBHIE
TOPEJIKU, CIUYKH, TPUOOP JIJIsl TIOJTyYEeHHs Ta30B (WM MPOOUpPKA C Ta300TBOIHOM
TpyOKOIi), Aepkareiau MJid NOpOOMPOK, CKISIHKA [JIsl XPaHEHHsS] PEAKTHUBOB,
pa3aaTtoyHble JOTKU;, XuMudeckue crakansl (50, 100 u 200 mi1); mImaTenn; MMHIETHL;
TUTEJIbHBIE IIUIIBL, CEKYHIOMEPHI (TaliMepsl), MepHble TpoOupku (Ha 10-20 M) u
MepHbIe KoJI0bI (25, 50, 100 u 200 mut), BoasiHas 6aHs (MM TEPMOCTAT), CTEKJISIHHbBIC
MajoYKH; KOHWYECKHe KoJObl st tutpoBaHus (50 u 100 mur); MHIUKATOpHBIC
MoJIOCKKW st onpeneneHuss pH u  cranpapTHas WHAMKATOpHAs —IIKaja;
YHUBEpCAIbHBIN MHAMKATOP; nuneTku Ha 1, 10, 50 mn (wnm go3atopsi Ha 1, 5 u 10
MJI), OIOpeTKH Uil TUTPOBaHMs, MeAUIMHCKHE Immpursl Ha 100-150 wmo,
JabopaTopHbIe W/WIIM aHATUTHYECKUE Bechl, pH-MeTpbl, CylmibHbIA mkad, u ap.
nabopatopHoe 000py10BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peau3anu NporpaMmmMbl

1. Jns peanmzanuu mporpamMmbl OMOIHOTEYHBIM (GOHI 00pa3oBaTEIHHON
OpraHu3alliy JOHKEH UMETh MEYaTHhIE W/WIIN DJIEKTPOHHBIE 00pa3oBaTeIbHBIC U
UHPOPMAIIMOHHBIE  PECypChl, PEKOMEHJOBaHHbIC JJisi  HCIOJb30BAaHUS B

00pa3zoBaTeLHOM TpoIlecce, He CTapIie MATH JIET C MOMEHTA U3IaHHUS.
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2. PexomMeniyemble revyaTHbIe W31aHUS 1o peanuzaiuu
00111e00pa30BaTeIbHOM  JUCIUIUIMHBI ~ TPEACTaBIE€HbBl B METOJMYECKUX
PEKOMEHJAIUSX 10 OpTraHU3allud 00yUCHHUS.

37



4. KoHTpPOJIb M OlIEHKA Pe3yJbTATOB 0CBOEHUsI 0011e00pa3oBaTe IbHOM
AUCIHUANIMHBI

KoHTpoIb 1 OlLIEHKA pe3yJIbTaTOB 00YUYEHHUSI OCYILECTBIISIETCS MPETO/IaBaTEIEM
B IIpoliecC€ TMPOBEJCHUS TMPAKTUYECKUX 3aHATUH M Ja0OpaTOpHBIX padoT,
TECTUPOBAHMS, & TAKKE BBHITTOJTHCHHS 00YJaIONUMUCS MHANBUAYATbHBIX 3aJaHUH,
MPOEKTOB, UccienoBaHuM. Pe3ynbTaThl 00yUeHUs OMPEACIISIOT, UTO 00yUdaronuecs
JOJDKHBI 3HATh, IMOHUMaThb W JEMOHCTPUPOBATH IO 3aBEPLIICHUH H3YYECHUS
JVCHUTINHBIL.

Jnst hbopmupoBaHMs, KOHTPOJIS U OLEHKH PE3yJbTaTOB OCBOCHUSI Y4eOHOMU
JUACIUIUIAHBI HCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUATHH, TPEACTABIISIONIAS
coOOl KOMILJIEKC Y4YE€OHBIX MEPOIPHUATHM, COTJACOBAHHBIX C pe3yJibTaTaMu
oOyuenus u copmynupoBanubix ¢ yauetom ®I'OC COO (npeaMeTHbIe pe3yabTaThl
no aguctuiinae) u ®I'OC CIIO.

Ne Monyar / Pasze Pe3yabTar 00yueHus OueHo4yHbIC MepONIPUATHS OK
/ Tema
| |OcHoBHOI MOAYJIb
1 (Pazgea 1. @DopmMyJanpoBaThH Ha30BbIE
OcHoBBI NOHSATHUS U 3aKOHBI XUMHHU
CTpPOeHus
BellecTBa

1.1 |Crpoenue aromoB |CoCTaBIsATE XUMUUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMHUYECKHUX (bopMyJibl COEIMHEHUH B XUMHUYECKUX 3JIEMEHTOB U
DIIEMEHTOB U COOTBETCTBUU CO CTETEHBIO |[IPUPOAA XUMUUECKOMN CBSI3N».
puposa OKHCJIEHHUS] XUMHYECKHUX 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKON AIIEMEHTOB, HCXOJIS U3 XUMHUYECKHX POpPMYIT
CBS3U BaJICHTHOCTH U JIByXaTOMHBIX COEINHEHUN

AIIEKTPOOTPHULIATEILHOCTH  |(OKCHIOB, CYIb(PHUAOB,
TUAPUJIOB U T.I1.).

1.2 |llepmognueckuii | XapakTepu3oBaTh [Ipaktuko-opuentupoBanneie  |OK 01
3aKOH ¥ TaOJMIla |XUMHUYECKHE DIIEMEHTEI B TEOPETUUECKHE 3a/IaHUS Ha OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapaKTEepU3aLHUI0 XUMHUYECKUX

MOJIO)KEHHUEM B 3J1IeMeHTOB: «MeTannudeckue /
NEPUOANYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMHUYECKUX 3JIEMEHTOB ANEKTPOOTPHULIATENLHOCTD U
J.1. Menneneesa CPOJCTBO K JJIEKTPOHY
XUMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX
JJIEKTPOHHBIM CTPOEHUEM U
MTOJIOKEHUEM B ITEPUOANYECKON
CHUCTEME XUMHUYECKHUX
anemeHnToB .M. Menaeneenay.
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
2 |Pa3nmen 2. CocraBasitb ypaBHeHusi U [KonTposabnas padora

XuMun4yeckue cXeMbl XUMHYECKHX «CTpoeHue BemecTsa u
peakumuu peakuui XHMHYeCKHe PeaKkium»

2.1 |Tumst CocCTaBisATh peaKuu 1. 3amauu Ha cocTaBICHUE OK 01
XUMHUYECKHX COCIMHEHUS, PA3NIO’KEHUS, |ypaBHEHUN peaKIiuii:
peaxuit oOMeHa, 3aMelIeHuUs, — COCMHEHMSI, 3aMEeILECHUS,

OKHCIUTEIBHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U peakumuun
KOMIUIEKCO0Opa3oBaHus (Ha
npumepe
TUIPOKCOKOMILIEKCOB
TIOMHUHHUS ¥ [TUHKA) C
y4acTHEM HEOPraHUYECKUX
BEILICCTB

pasznokeHus, oOMeHa U peakuil
C yJacTheM KOMIUIEKCHBIX
coeMHEHUH (Ha mpuMepe
THIPOKCOKOMITIICKCOB
QATIOMHUHUS U LIMHKA);

— OKHCIIUTENIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH C
UCIIOJIb30BaHUEM METOMa
3JIEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUICKCHBIX
coeuHeHu (Ha mpuMepe
THIPOKCOKOMITJICKCOB ITMHKA U
QITIOMUHHUS).

2. 3ajaun Ha pacyer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSIMHEHMSI; MaCCOBOM
WM 00BEMHOM JIOJIH BBIXO/1a
MPOYKTA PEAKIIUU COCTUHEHHIS
OT TEOPETUYECCKH BO3MOXKHOTO;
00BEMHBIX OTHOIIICHUH Tra30B;
KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX
BEIIIECTB U MPOJYKTOB PEAKIUY;
Macchl (00BEM, KOTUIECTBO
BEIIECTBA) MPOYKTa PEAKIIHNH,
€CJIM OJTHO M3 BEIIECTB JIAaHO B
BHJIE PACTBOPA C ONPEICICHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BEIIECTBA.
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Monyas / Pazgen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

2.2

DIIEKTPOJIUTHYECK
ast AMCCoIuaIus u
WOHHBIA 0OMEH

CocTaBnsTh ypaBHEHUS
XUMHUYECKHUX PEaKINH
HMOHHOT'O OOMEHa C
y4acTUEM HEOPraHuYeCKUX
BELIECTB

1. 3amaHust Ha COCTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKIuii C y4aCTUEM OKCHJIOB,
KHCJIOT, OCHOBAaHUM U COJIEH,
HMOHHBIX PEaKLUi r'uapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JlaboparopHas pabota
«Peakuuu ruiposnsa.

OK 01

Paznen 3.
Crtpoenne n
CBOMCTBA
HEOPraHHYeCKUX
BellleCTB

HccaenoBarb cTpoeHue U
CBOICTBA
HEOPraHUYeCKHUX BellecTB

KonTtpoabnas padora
«CBOHCTBa HEOPraHHUYECKUX
BeLIECTB»

3.1

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposatsb
HEOpraHMYEeCKre BellecTBa
B COOTBETCTBHUH C UX
CTpPOEHUEM

1. Tect «Homenknatypa u
Ha3BAHHUE HEOPIaHUUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHUYECKON (OPMYJIbI TN
COCTABJICHUE XUMHYECKOU
(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEIIECTBA 10 MEKIYHAPOIHOU
WU TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCOBOM
704 (Macchl) XUMUYECKOTO
3JIeMEeHTa (COeAMHEHNUS) B
MOJIEKYJIe (CMecH).

3. lIpakTuyeckue 3a7aHus 1Mo
KJ1accu(pUKallUi, HOMEHKJIAType
U XUMHUYECKUM (popmynam
HEOPraHMYECKUX BEIECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTuyeckue 3a1aHus Ha
OnpeAeIieHuEe XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BUJAa XUMHUECKOH
CBSI3M U TUIIA KPUCTAJUINYECKOU
PELIETKH.

OK 01

3.2

dusnko-
XUMHUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX

YcranaBauBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKUX CBOMCTB
HEOPraHUYECKUX BELIECTB

1. Tect «OcoOeHHOCTH
XHUMUYECKHUX CBOMCTB OKCHUJIOB,
KHCJIOT, OCHOBAHMI,
aM(pOTEPHBIX THIPOKCHJIOB H

OK 01
OK 02

40




Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
BEIICCTB OT CTPOEHUSI aTOMOB U coneii».

MOJIEKYJI, a TaKXKe TUIla 2. 3aiaHus Ha COCTaBJICHUE

KPUCTAIIMYECKON PELIETKU |ypaBHEHUNM XUMHUECKUX
peakuuii ¢ yyacTueM IpoCThIX U
CJIOKHBIX HEOPTraHUYECKHUX
BELIECTB: OKCHUJIOB METAJLIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX
KHCJIOT, OCHOBaHUM 1
amM(OTEepHBIX TUIPOKCUIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEepPU3YIOIINX UX CBOHCTBA
U CTIOCOOBI MOTYYCHHUS.
3. I[IpakTHKO-OpHUEHTHPOBAHHbIE
TEOPETUUECKHE 3a/laHus Ha
CBOMCTBA U ITOJIyYCHHUE
HEOPraHUYECKUX BEILECTB.
4. JIaboparopnas paboTa
«CBoiicTBa METAIIIOB U
HEMETAJIIIOBY.

3.3 |[IpousBoxacTBO O6ocHoBbIBaTh 3HaueHue U |[Ipaktuko-opuentupoBannsie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3a7laHus 110 COCTABJICHUIO OK 02
BELIECTB. HEOPraHMYECKUX BEIIECTB B [ XUMUYECKUX PEAKIIUI C
3HaueHue u OBITOBOM U Y4aCTHEM HEOPTaHMYECKUX
PUMEHEHUE B IIPOU3BOJICTBEHHON BEIIECTB, UCIOJIb3YEMbIX JUISl UX
OBITY U Ha JIeSITEJIbHOCTH YeJIOBEKa UX |MJIEHTU(UKALNU U
IIPOU3BOJICTBE ($U3UKO-XUMHUYECKUMHU MIPOMBIIIIJIEHHBIX CIIOCO00B

CBOICTBaMH HOJIyYEHUSI.

4 |Paznen 4. HccnenoBars crpoenne u (Kontposabhas padora
Crtpoenne n cBoiicTBa opranuveckux |«CTpoeHue H cBOiCTBa
CBOIICTBA BeLIECTB OpPraHu4ecKHX BellecTB)
OpPraHu4ecKux
BeLIECTB

4.1 |Knaccudukanus, |Knaccudpunuponatsb 1. 3anaHus Ha cocTaBIEHUE OK 01
CTpPOEHHE U OpraHMYECKHE BEUIECTBA B |HAa3BaHUI OPraHU4YECKUX
HOMEHKJIaTypa COOTBETCTBUHU C UX COEIMHEHUI IO TPUBUAIILHOU
OpraHUYECKUX CTpPOEHUEM WM MEKIYHapOTHOM
BEILIECTB CUCTEMAaTUYECKON

HOMEHKJIaType.

2. 3agaHudg Ha COCTABJIEHUE
MOJTHBIX ¥ COKPAILIEHHBIX

CTPYKTYPHBIX (OpMYII
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Monyas / Pazgen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

OpraHUYECKUX BELIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3ajauun Ha OompeeIeHue
npocreimen GopmMyIbl
OpPraHUYEeCKON MOJIEKYJIbI,
KCXO/Isl U3 DJIIEMEHTHOT'O COCTaBa

(B %).

4.2

CsoiicTBa
OpraHUYeCKUX
COE€IMHEHUN

YcranaBiauBaTh
3aBUCUMOCTH (PU3HKO-
XHMHYECKHUX CBOMCTB
OpraHUYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYII

1. 3ajanus Ha cocTaBleHUE
ypaBHEHUN XUMUYECKUX
peakiuii ¢ yuacTuem
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUS.

2. 3amaHus Ha COCTaBJICHUE
yYpaBHCHUN XUMHUYECKUX
peakuui, WITIOCTPUPYIOIINX
XUMHUYECKHE CBOICTBA C yU4ETOM
MEXaHHU3MOB MPOTEKAHUS
JAHHBIX peaklui u
TEHETUYECKOM CBS3HU
OpPTaHUYECKUX BEIIECTB Pa3HbBIX
KJIaCCOB.

3. PacuerHsble 3a1a4u MO
YpaBHEHUSIM PEAKIUN C
y4acTHEeM OPTaHHYECKUX
BELIECTB.

4. JTaboparopHas paboTa
«[Tony4yenue sTHICHA U
HU3YYEHUE Er0 CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BEIIIECTBA B
KUZHEACITEIHHOC
TH YeJIOBEKa.
ITpousBoACTBO U
MIPUMEHEHNE
OpraHUYECKUX
BEILIECTB B
MPOMBIIUIEHHOCTH

O060CHOBBIBATH 3HAUEHUE U
MPUMEHEHUE OPTaHUYECKUX
BEIIIECTB B OBITOBOM U
MPOU3BOJACTBEHHOM
JIeATETLHOCTH YeJI0OBEKa UX
(UBUKO-XUMUYECKUMHU
CBOMCTBaMH

[IpakTHKO-OpHEHTHPOBAHHBIE
3a/laHus 110 COCTABIICHUIO
XUMUYECKHUX PEAKIUN C
y4acTHEM OpPraHUYEeCKUX
BEIIECTB, UCIOJIb3YEMBbIX JUIS UX
UICHTU(PUKAIUHU B OBITY U
MIPOMBIIIJIEHHOCTH.

OK 01
OK 02
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
5 |Pa3nmen S. HccaenoBars paBHoBecue |[KontpoJsbHasi padora
Kunernyeckue u [H CKOpPOCTh XUMHYECKHX |[«CKOPOCTH XMMUYECKOM
TepMOAMHAMMYEC |peaKI Ui peaknuu U XUMHU4YecKoe
KHe pPaBHOBecHe)
3aKOHOMEPHOCTH
NPOTEKAHUS
XHMHYECKHX
peaxuuit

5.1 |Kunerunueckue HccnenoBath BIUSHUE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpaluuu BBIOOD: OK 02
MPOTEKAHUS pearupyromux BemecTB 1 |— «OmnpeneneHue 3aBUCUMOCTH
XUMHYECKHUX TEMIIEPaTyphbl HA CKOPOCTh [CKOPOCTU PEAKIUU OT
peaxui XUMHUYECKUX peaKIni KOHIIEHTPAIIUU pearupyromx

BEIIIECTBY;

— «OrnpenieneHne 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEeMIIepaTyphbI».

2. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
aHayu3 (aKTOpPOB, BIUSIOLIUX
Ha U3MEHEHUE CKOPOCTHU
XUMHYECKON peakIltu.

5.2 |Tepmomunamuuec |MccnemnoBarh BIUSHUE 1. 3agaun Ha pacuets! TemnoBbix (OK 01
KHe U3MEHEHMs KOHLeHTpauun |3 dexToB xumMuueckux peaxuuii |OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEAKIIMH CPEIbl U |U ONPEAEICHUE TUIA PEAKIIUN
MIPOTEKAHUS TeMIIepaTyphl Ha cMelieHue |(To TertoBomy 3 deKTy: sK30-
XUMHUYECKHIX XUMHYECKOT'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peakuuil. 2. [IpakTuKO-OpUEHTHPOBAHHbBIE
PaBHoBecue 3a/laHus Ha IPUMEHEHHE
XUMHYECKHUX npunnumna Jle [llarense ms
peaxiuit HaXOXKICHUS HAIIPaBJICHUS

CMEILIEHUS] PABHOBECHS
XUMHYECKON peakiny U aHaIIn3
(hakTOpOB, BIMSIOMINX HA
CMeIlleHne XUMHYECKOTO
paBHOBECHS.
3. JlJabopaTtopHnas pabota
«3yueHne BIUSHUS PA3THYHBIX
(akTOpPOB Ha CMEIICHUE
XUMHUYECKOTO PAaBHOBECHUSI.

6 |Pa3gex 6. Hccnenoars nucnepcusie [ Konrpoabnas padora no reme

JducnepcHsie CHCTEMbI «JlucnepcHbie CUCTEMbI»
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
CHUCTEeMbI
6.1 ducnepcHbie Paznuuate nctuHHBIE 1. 3agaun Ha PUTOTOBJICHUE OK 01
CHUCTEMBI 1 pacTBOPBHI, KOJIOUIHBIE pacTBOPOB. OK 02
bakTopbI UX pacTBOpPHI U 2. [IpakTHKO-OpHEHTUPOBAHHbIE
YCTOHYHBOCTHU rpy0oaucriepcHbIE CUCTEMBI |pacueTHbIC 3aJaHus Ha
Ha OCHOBE XHMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCTOJb3yeMble B OBITOBOW U
MPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.
6.2 |HUccnenoBanue HccnenoBath pusmko- JlaGoparophas paboTa (Ha OK 01
CBOWCTB XUMHYECKHUE CBOMCTBA BBIOOD):
JUCIIEPCHBIX pa3IMYHbIX BUJOB — IIpuroroBienue pacTBOpoOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue quCepCHBIX
CUCTEM.
7 |Pa3zmex 7. HccaenoBars cBOMCTBA
KayecTBeHHbIEe |OpraHHYecKUX U
peaxkuuu HEOPraHU4YeCKHUX BellecTB
o0HapyKeHHs € MCIIO0JIb30BAHUEM
OPraHN4YecKNX M |KauyeCTBEHHBIX pPeaKIuii
HEOpraHu4ecKux
BellecTB
7.1 |O6HapyxeHue Uccnenosarts 1. JJaboparopHnast pabota (Ha OK 01
HEOPraHWYECKUX |KAYECTBEHHBIC PEaKLIUH BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAIUTHUYECKHE PeaKuu
aHHOHOB KaTuoHOB [-VI rpymni;
— AHaIUTUYECKUE peaKkluu
AQHUOHOB.
2. IlpakTyeckue 3a1aHus Ha
COCTABJICHUE YPaBHEHHUU
peakuuit oOHapyKEeHUS
KaTHOHOB [-VI rpynmn n
AQHUOHOB, B T.4. B MOJICKYJISIPHON
Y MOHHOH (opmax.
7.2 |OOHapyxeHHe UccnenoBarth 1. JJaboparopHnast pabota (Ha OK 01
OpraHUYECKUX KauECTBEHHBIE PEAKIINH BBIOOD):
BELIECTB OpraHMYECKHUX COeAUHEHUN |— KaduecTBeHHbIE peakunuu Ha
OTJIENbHBIX OTJIEbHBIX KJIACCOB OTJIEJIbHBIE KJIACChI
KJIACCOB C OpPraHMYECKUX BEILECTB;
HCTIOJIb30BAaHUEM — KauecTBeHHbIl aHaIN3
KauyeCTBEHHBIX OpPraHMYECKUX COSAUHEHUN IO
peaxiuit (YHKIIMOHATIBHBIM TPYIIIaM.
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
2. [IpakTryeckue 3aJaHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakuuii oOHapyKEeHUS
OpPraHMYECKUX COCAUHEHUN.
Il |[IpuknagHoii Moxyab
8 |Pa3mea 8. OuenuBaTh nocJjeacTeusi |3ammura keiica (¢ y4yeTom
Xumus B ObITY U (OBITOBOM M Oynyuiei npodgeccuoHaIbHOM
NMPOU3BOJACTBEHH (MPOU3BOJACTBEHHOM JIesITeJIbHOCTH)
0ii 1eITeJIbHOCTH |1eATEJIbHOCTH YeJIOBEKA C
YyeJIoBEKa MO3UIUIA IKOJIOTHYECKOM
0€e30MacHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsus — |Keiic (¢ yuerom Oyaymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U pohecCUOHATTLHOM OK 02
U JeATENbHOCTH  |IIPOU3BOIACTBEHHOMN JESITEIIBHOCTH ) OK 04
YyenoBeKa JESITEIbHOCTH YeloBeka ¢ [Bo3MoskHbIE TeMBbI KEHCOB: OK 07
MO3UIIMH SKOJIOTHYECKOU 1. Tlorerienue kinmara u
Oe3omacHoCTH BBICBOOOK/ICHHE ra30BBIX
THIPATOB CO JIHA OKEaHa.
2. Bynymue matepuansl ais
aBWa-, MalIuHO- U
pUOOPOCTPOECHHUSI.
3. HoBsle maTepuansl A
COJTHEYHBIX OaTapeit.
4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENapaToB.
9.1 |Pa3gen 9.1. HNuTepnpernpoBarb 3amura y4eOHo-
HccnenoBanue M |XUMHYECKHE MPOLECChl M |HCCJIEI0BATENbCKOI0 MPOEKTA
XHMHUYECKH I siBJIeHUs B Ouocdepe (c yuerom Oynymeit
aHa/u3 00beKTOB npodgeccHOHATbHOM
ouocdepnbl JesiTeJIbHOCTH)
9.1.1 {OcHOBBI BeimonasaTe monueit muka | 1. JlabopaTtopHas pabora OK 01
nabopaTopHOH AKCTIEPUMEHTAIBHOTO «OCcHOBBI TabOpaTOPHOMH

IMPAKTHUKHU B
npodecCHOHANIbH
BIX JJA0OPATOPUSIX

UCCIICIOBAHMS C
COOJTI0ICHUEM TTPABHIT
6e3omacHOro odpareHus ¢
BEILIECTBAMH U
1a00paTOPHBIM
obopynoBaHueM

MIPAKTUKW.
2. Tunossle pacyeTsl MO
TEMAaTUKe SKCIIEPUMEHTA.

3. 3agauu Ha BHIYUCIICHHE
CpPEIHEero 3HaYeHus
SKCIEPUMEHTAJIbHBIX JIaHHBIX,
MOTPEITHOCTH.

4. IIpencraBiieHre pe3yabTaTOB
SKCIIEPUMEHTA B PA3JIMYHOU
dbopme (Tabauna, rpaduk,
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
OTYeT, JOKJIaJI, TPE3CHTALINS ).
9.1.2 | Xumunueckuii Hccnenosats xumuueckuii |1. Tect «CBOMCTBA U COCTaB OK 01
aHaju3 Mpod BOJIbI |COCTAB IPOO BOBI BOJIBIY. OK 02
2. 3amanne «XUMHYECKHIT OK 07

COCTaB BOJIbI, TUIT BOJBI U
CIOCOOBI €€ MPUMEHEHUS (C
UCIIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OPHEHTUPOBAHHBIE
TEOpETHUYECKHE 3a/IlaHus Ha
COCTaB BOJBI M CLIOCOOBI
BBIpaXCHHS KOHIICHTPAIWH U
repecyeT KOHIICHTpaIHii (¢
WCTIOJIh30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:

— Ouncrtka BOJbI OT
3arpsA3HEHUN;

— Onpenenenue pH Boabl U ee
KHUCJIOTHOCTH;

— Onpenenenne )KeCTKOCTH
BOJIbI U CIIOCOOBI €€
yCTpaHEHHUSI.
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
9.1.3 | XumMunueckuii Uccnenosats xumuueckuii |1. Tect «Oprannueckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPraHUYECKUE BEIIECTBA, OK 02
KayecTBa BXOJsilIME B cocTaB mpoaykToB [OK 07
MIPOJYKTOB MUTaAHUS.
MUTaHUS 2. IlpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHM 110 KYJIMHAPHOU
TEMaTHUKe.
3. JlaboparopHas paboTta (Ha
BBIOOD):
— OOHapyxeHue HUTPATOB B
OPOAYKTaX MUTAHMUS,
— HccnenoBanue npoayKToB
NUTAHMS HAa HAJIMYUE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HAJIMYKE YTIIEBOJOB
(kpaxMma, IJII0K03a, caxapo3a).
9.1.4 | Xumuaeckwuii UccnenoBars xumuueckuit |1. Tect mo teme «Xumuueckuit |[OK 01
aHajau3 npoo COCTaB MPOO MOYBHI COCTaB HEOPTaHUYECKUX U OK 02
MOYBBI OpPTraHUYECKUX YIOOPEHUIN. OK 07

2. 3amanne «B3auMocCBsI3b
COCTaBa MOYBBI, THII ITIOYBHI U €€
Ha3HAuCHU.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— Ob6HapyxeHnue
HEOPraHUYECKHUX ITPpUMeECE B
1po0ax MOYBHI;

— Onpenenenue pH BoaHOM
BBITSDKKH TTOYBBI, €€
KHCJIOTHOCTH U IIEJIOYHOCTH.
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Monyas / Pazgen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

9.15

HUccnenosanue
00BEKTOB
ouocdepsl

UccnenoBaTs XUMHYECKUN
cocTaB 00BEKTOB OHMOCGhepHI
Ha MpUMepe MPOTYKTOB
MUTAHUS, BOJbI U TIOYBBI

YyeOHO-ucciae10BaTeNbCKAI
MPOEKT B 00JIaCTH
HCcCleq0BaHus 00BEKTOB
ouocdepsl.

Bo3MoKHBIE TEMBI IPOEKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEHIallUHU 110 €€
HCII0JIb30BaHUIO.

2. UccnenoBanue
pa3pylIamero JeicTBUsL
MIPUPOTHOM BOJIBI HA
CTPOUTEIILHBIC MaTEPHAIIBI.
3. CocraBieHue mpoeKTa
I[BETHUKA/OTOpoa/cana B
3aBHCHMOCTH OT COCTaBa
MIPOAHATIM3UPOBAHHBIX TIOYB.
4. CocTaBieHHe
cOaJIaHCUPOBAHHOT'O MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COJIEP KaHUS XUMHYECKHUX
MaKpO U MUKPOAIJIEMEHTOB B
MIPOYKTaX TTUTAHHMSI.

5. UccaenmoBadue KauecTBa
MUTHEBOI BOJIBI.

6. UccnenoBanue npod
BOJIONTPOBOHOM BOJIBI HA
npeaMeT YCTpaHeHUs
JKECTKOCTH.

7. YcTpaHEHHE )KECTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBCHHOM
JEeITEIIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HccaenoBanue u
XMMHYECKH
aHAJIN3 00HLEKTOB
TeXHOC(pepsI

HNuTepnperupoBaTh
XMMHYeCKHe MPouecchl U
sIBJIeHUs B TexHoc(epe

Y4eOHo-uccIe10BaTeIbCKUM
MPOEKT (¢ y4eToM Oyayuuei
npogdeccuoHaIbLHOM
AesiTeJIbHOCTH)
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

9.2.1|OcHOBBI BeimonasaTe nonuerit ki - |1. JlabopaTtopHas pabora OK 01
nabopaTopHoit AKCIIEPUMEHTAJILHOTO «OcHOBBI TabOpaTOpPHOI
MPAKTUKHU B UCCJIETOBAHMUS C MPAKTUKN.
npodeccuoHanbH |COOII0ICHIUEM MPaBUIT 2. TUNoBbIE pacyeThl 10
BIX JJabopaTopusx [0e30macHOro OOpameHus C |TeMaTHKe SKCIIEPUMEHTA.

BEILIECTBAMH U 3. 3agauu Ha BHIYUCIICHHE
1a60paTOPHBIM CpEIHEro 3HaYeHUs
000opyaOBaHHEM IKCIIEPUMEHTAILHBIX JAHHBIX,
MOTPELTHOCTH.
4. IIpeacraBiieHue pe3yIbTaTOB
9KCIIEPUMEHTA B Pa3IMYHOM
(dhopme (Tabauna, rpaduk,
OTYET, TOKJIAJ, PE3CHTAaIH).

9.2.2 | XuMunueckuii Uccnenosars xumuueckuii |1. 3agaun Ha onpenesieHre OK 01
aHajau3 npoo COCTaB P00 TEXHUYECKOM |METaJIOB, HEOPTaHUYECKUX OK 02
TEXHUYECKOU BO/IbI AHUOHOB M OPraHUYECKUX OK 07
BOJIBI BEIICCTB B TEXHUYECKOU BOJIC

Pa3HOTO Ha3HAYCHUSI.
2. [IpakTUKO-OpUEHTHPOBAHHBIC
TEOpETUYECKHE 3a/IlaHus Ha
COCTaB BOJIBI M CIIOCOOBI
BBIpAXCHHS KOHIICHTPAIWH U
nepecyeT KOHIEHTpalui (¢
HCIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3aganune «XUMHUECKUN
COCTaB TEXHUYECKOM BOJIBI, THII
BOJIBI M CITIOCOOBI ee
IpUMEHEHUs» (C
UCTIONb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas padota (Ha
BBIOOD):

— Onpenenenue XJIOPUI0B
METOJIOM THTPOBAHHUS B
TEXHUUYECKOM BOJIE;

— Onpezenenne KecTKOCTU
TEXHUUYECKOH BOJBI METOJIOM
TUTPOBAHUSI.
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

9.2.3 | XumMuueckuii Uccnenosats conepxkanue |1. Tect no teme «Xumuueckuii |OK 01
KOHTPOJIb YTJIEKHCIIOTO Ta3a B BO3AyXe|cocTaB aTMocdepHoro Bo3ayxa |OK 02
KadyecTBa BO3/yXa U BO3/lyXa paboueit 30HbI». OK 07

2. [IpakTHKO-OpHUEHTUPOBAHHbIEC
3a/IaHMs HA XUMUYECKHUI aHaIIu3
cocTaBa BO3yXa.

3. JlaboparopHas pabota
«OmnpeneneHue coepKaHus
YIJIEKUCIIOTO Ta3a B BO3/1yXe
MOMEIIEHUS dKCIpecc-
METOIOM).

9.2.4 | XuMu4ecKkui HccnenoBath npoOsI 1. IIpaktuxo-opuentupoBanusie |OK 01
aHaju3 mnpoo MaTEepUAJIOB CTPOUTENIBHO- |3aJaHUSI IO XUMUYECKOMY OK 02
MaTepuasoB pecTaBpaluOHHON aHaJM3y Ipod MaTepranoB OK 07
CTPOUTEIBHO- JESATETLHOCTH U IU3aiiHa  |CTPOUTEIHbHO-PECTaBPALIMOHHOMN
pecTaBpalioOHHOMN JeSTeTLHOCTH U TU3aiiHa.
JeATeTLHOCTH 1 2. JIaboparopnas padota (Ha
Jr3aitHa BBIOOD):

— N3roroBienune kpacok
(mo160p MUTMEHTOB U
CBSI3BIBAIOIIMX BEIIECTB);

— HccnenoBanue CBOWCTB
BSDKYIIIUX BEIECTB HA IPUMEPE
THUIICA.

9.2.5|UccaenoBanue HccnenoBath xuMuueckuil | YueOHO-HCCIIEN0BATEILCKUN OK 01
00BEKTOB cocTaB 00BEKTOB MIPOEKT B 00J1aCTH OK 02
TeXHOC(hepsl TexHoc(hepsl HAa MpUMEpe  (Hccie0BaHus 00BEKTOB OK 04

TEXHUYECKON BOJBI U TEXHOC(EPHI. OK 07

MaTCpHraJioOB CTPOUTCIIBHO-
peCTaBpaHHOHHOﬁ
JIESATEIbHOCTH U aAu3aiiHa

Bo3MoskHBIE TEMBI TPOEKTOB:

1. KonTposs kauecTBa
TEXHUYECKOH BOJBI PA3HBIX
BHUJIOB B COOTBETCTBHUH C
metoaukamu o I'OCT.

2. Co3nanue 1eKOpaTUBHOM
MTYKAaTyPKH.

3. IInrMeHTHI B U3JIETNUSIX U3
CTEKJIA.

4. UccnenoBanue
pa3pylIaloniero AeMCTBUS BObI
Ha CTPOUTENbHbIE MaTEPHAIIBL.
5. OneHka cocTosIHMS BO3/1yXa
paboueli 30HbBI CIIEIUATICTa
(TexHosora, CTpOUTENs  T.1I., C
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Monyas / Pazgen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

ydeToM 00J1acTu
npodeccuoHaTbHON
JeSITeIIbHOCTH) B COOTBETCTBHU
C HOPMaTHBHBIMH
JOKyMEHTaMH.
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