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1.  OOmasi  XapakTepucTMKAa  INpPUMePHOH  padodeid  MpPorpamMmsl
001eo0pa3oBaTe/IbHOM TUCHUUIIMHBI « XHMHUA»

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

OO0meoOpa3oBaTebHas AUCHHUIUIMHA «XUMHUS» SBISIETCS 005S3aTEIbHON
4acThio  0011e00pa30BaTEIbHOTO LMKJIA 00pa30BaTEIbHOW MPOTpaMMBI B
cootBeTcTBUM ¢ PI'OC CIIO no cnenuansHoctu 34.02.01 CectpuHCKOE J1€710.

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
CoJlep KaHWe, YCWIMBAIOIIEe MPOPUIbHYIO COCTaBISIONIYIO [0 KOHKPETHOM
npodeccuu Win CreuruagsbHOCTH.

[TpuknagHoOii MOAyJb BKIIOYaeT ABa paznena. Pasgen 8 «Xumus B ObITY U
MPOU3BOJICTBEHHOM  JIESITENIBHOCTH  YEJOBEKa»  pealusyercsa s BceX
npodeccuil/cnenuanbHOCTe Ha MaTepuaie KeHCoB, CBA3aHHBIX C AKOJIOTHYECKOM
0€30MacHOCThI0 M OIICHKOM TMOCJHEACTBUI OBITOBOM U  IPOU3BOACTBEHHOM
NEATEeIbHOCTH, TI0 OTpacisiM Oyaymied mnpodeCCHOHAIBHOM — JIeATeIbHOCTH
00y4Jarommxcs.

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

— JUI YKPYIHEHHBIX Tpynn cnernuanbHoctel / mpodeccuit 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 TPy crenuaibHocTel / mpodeccuii 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pexomenayercst Temarnka «MccneqoBanue
U XUMHUYECKUH aHaIM3 00BEKTOB TEXHOCHEPHD.

[lepron oOyueHuss © pacupelesieHhe 10 CeMecTpaM  OIpeessier
oOpa3oBarenbHasi OpraHU3aIUs CAMOCTOSITENIBHO, C YI€TOM JIOTHKUA (hOPMHUPOBAHUS
MPEAMETHBIX  PE3yJIbTaTOB, OOMMX ¥ TPO(PECCHOHANBHBIX KOMIICTCHIIUM,
MEXIPEIMETHBIX CBSI3€M C APYTMMH JIUCHUILIMHAMU 00I11e00pa3oBaTeIbHOTO U
o01enpodhecCHOHAIBHOTO IUKJIOB YY4EOHOTO TJIaHa.

1.2. Heau v muIaHUPYeMble Pe3yJbTaThl 0CBOCHUSI AUCHUTITHHBI
1.2.1. Hean u1 3a1a4m JUCUUIJINHBI

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



3agaum IMCUMILIUHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYCCKUX
MIPOIIECCOB M SBJICHUH B OKPYXKAIOIICH cpeie, 1EeI0CTHOM HaydHOH KapTUHBI MHpA,
B3aMMOCBSI3H M B3aMMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHUS TPOBOAUTH PACUYETHl MO XUMHUYECKUM (QopMynaMm u
YpaBHEHUSIM XWMHUYECKMX PpEaKIui, IUJIaHUPOBaTh U  HUHTEPIPETHPOBATH
PE3yNbTAThl XUMUYECKUX DKCIIEPUMEHTOB,

3) copMupoBaTh HaBBIKH TPOBEICHUS XHUMHYECKHX JKCIEPUMEHTATBHBIX
UCCJICTIOBAaHHIA C COOJIIOICHNEM TMTpaBmI 0€30MaCHOTO OOpAIEHHS C BEIIECTBAMH U
Ja00paTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHHUSI aHAJIM3UPOBATh, OIICHUBATh, POBEPSTH HA JTOCTOBEPHOCTh
1 0000111aTh HH(POPMALIMIO XUMAYECKOTO XapaKTEPA U3 Pa3IMYHBIX HUCTOYHHUKOB;

5) copmupoBaTH YMEHHSI TPOTHO3UPOBATH MOCIEACTBHS CBOCH IEATEIBHOCTH
Y XUMHYECKUX MPUPOTHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MTPOIIECCOB;

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

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



Kox v HaumenoBanue
GopMupyembIx
KOMIIeTeHIN i

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUIIIUHBI

O6mme!

JMCHUIIMHAPHbIE?

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3a7a4
npohecCHOHABLHOM
JEeATEIILHOCTH
HNPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacT TPpy/10BOr0 BOCHIUTAHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEepPCTBa,
TPYAOIO0HE;

- TOTOBHOCTh K aKTUBHOM JICATECILHOCTH TEXHOJIOTHYCCKON 1
COLIMAJIbHOW HAIIPABIEHHOCTH, CLIOCOOHOCTh MHUIIMUPOBATh,
TUTAHUPOBATh U CAMOCTOSITEIILHO BBIMOJHATH TAKYHO
JEATEIbHOCTD;

- HHTEPEC K pa3aIuvHbIM cepam npodheCcCHOHATBLHOM
NEATEIbHOCTH,

OgiageHne yHMBePCAJIbHBIMH YU4eOHbIMH
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

a) 0a30BbIe JIOTHYECKHE NeHCTBHS:

- CaMOCTOSTENbHO (hOPMYIHUPOBATH U AKTYyaIU3UPOBATh
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIaCCH(PUKAIIUU 1 0000IICHNUS;

- OIIPEJISIISATH eI IeATEIIFHOCTH, 33/1aBaTh apaMeTPhl U
KPUTEPHUU UX TOCTHKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCUTBH KOPPEKTUBHI B JICATEIIHHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEIISIM, OLICHUBATH PUCKU
MOCJICJICTBH JIEITEIILHOCTH;

- BJAJETh CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:
OCHOBOIIOJIAraloIINe MOHATUS (XUMUYECKUM 3JIEMEHT, aTOM,
ANIEKTPOHHAs 000JI0YKa aToMa, s-, P-, d-2JIEKTPOHHBIE OpOHUTAIN
aTOMOB, MOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIEPOIHbII
ckeseT, (yHKIMOHANIbHAS TPYIINa, paguKall, H30Mepus,
M30MEpBbI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOIOPOIbI,
KHCIIOPOJI- M a30TCOICprKAIE COSAMHEHUS, OMOJIOTUYECKU
AKTUBHBIC BEIIECTBA (YTJIEBOBI, )KUPBI, OCITKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BLICOKOMOJICKYJISIPHBIC
COCTMHEHMS, KPUCTAIUTNYECKAs PEIIETKA, TUIIBI XUMHUECKUX
peakiuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC, DK30- U
SHAOTEPMHUUYECKUE, peaKIIN HOHHOTO 0OMEHa), pacTBOp,
3JEKTPOJIUTHI, HEAJIEKTPOIUTHI, JJIEKTPOIUTHYECKAs

U CCOIMAIMs, OKUCIUTEINb, BOCCTAHOBUTEND, CKOPOCTh
XUMHUYECKON PEaKIUU, XUMHUYECKOE PABHOBECHE), TEOPHUH U
3aKOHBI (TEOPHsI XUMUUECKOTO CTPOCHUSI OPTaHUYECKUX BEIIECTB
A.M. bytneposa, Teopust EKTPOJTUTHUECKON TUCCOIUAIINH,
nepuoanueckuii 3akoH [[.M. MenneneeBa, 3aK0OH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH,
(hakTONOrHUECKHEe CBEACHHS O CBOMCTBAX, COCTaBe, MOTYYCHUH U
0€30MMacCHOM HCIIOIH30BAHUH BAKHEHIIIMX HEOPTAaHUYECKUX U

! YKa3blBaloTCA NMYHOCTHbIE meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnepHen pegakumm ot 12.08.2022) B oTrnaronbHoi popme, popmupyemble obeobpasoBaTeibHOM
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- pa3BUBATh KPEATHBHOE MBIIIICHUE MPU PEIICHUH
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HcCJIea0BaTENbLCKHE JeiiCTBHA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIBCKOMN 1
MIPOEKTHOM JIeATEeIHbHOCTH, HABBIKAMHU Pa3pelIeHUs MpooIem;
- BBIABJIATH HpI/I‘II/IHHO-CHeI[CTBeHHBIC CBiA3HU U
aKTyaJII/I3I/Ip0BaTB 3a;1aqy, BBIABHUI'aThb FI/IHOTe3y cec pemeHmI,
HAXOJUTh apryMEHTHI JJIs J0Ka3aTEeIbCTBA CBOMX
YTBEPXKACHUIA, 3a]]aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

- aHaJIM3UPOBATH MOJYUYECHHBIE B X0JI€ PEUICHHS 3a/1a4U
Pe3yNbTaThl, KPUTUUYECKH OI[CHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMGTB HepeHOCI/ITI) 3HAHUS B HO3HaBaTCJII)Hy10 u
HpaKTquCKYIO O6HaCTI/I KHU3HECACATCIIbHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IIPEAMETHBIX
o0JacTen;

- BBIJIBUTaTh HOBBIE UJIEH, NIPEIaraTb OpPUruHAIbHbIE
MOAXObI U PEIICHUS;

- CITOCOOHOCTE MX MCITOJIB30BAaHUS B IT03HABATEILHOM U
COLIMAJIBHOW MTPaKTHUKE

OpPraHUYECKUX BEUIECTB B OBITY U MIPAKTUYECKON ACATEIHHOCTH
YeJIOBEKA;

- YMETh BBIABIIATH XapaKTEPHbIC MPU3HAKUA U B3aUMOCBSA3b
M3YYEHHBIX MOHATUN, TPUMEHSATH COOTBETCTBYIOIINE MTOHITHS
MIPU ONMKMCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHWYECKUX BEIECTB U UX MPEBPAILCHUI; BHIABISIThH
B3aMMOCBS3b XHUMHUUECCKHX 3HAHUH C IOHATUIMU U
NPEICTABICHUSMU APYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- YMETb UCIOJIb30BATh HANMEHOBAHUSI XUMUYECKUX COECIMHEHUM
MEXAYHAPOJHOIO COK3a TEOPETUUECKON U MPUKIIAJHOW XUMUHU
Y TPUBHUAIbHBIC Ha3BaHUS BAXKHEHUIIINX BEIIECTB (dTHIICH,
aleTHIIeH, TIUIepuH, PeHo, popmanbaeru, yKkcycHas
KHUCJIOTA, TJIMUWH, YrapHbIA ra3, yriaeKUuCblil ra3, aMMHaK,
rameHasi H3BeCTh, HeramieHas H3BeCTh, MUThEBas COJa 1
JPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKUX U
OpPTraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEaKIIUH,
OOBSICHSTH UX CMBICT; TIOATBEPKIATh XapaKTEPHbIE XUMUYECKHE
CBOMCTBA BEILIECTB COOTBETCTBYIOLIMMHU SKCIEPUMEHTAMH 1
3aMUCsMU YPaBHEHUN XUMHUECKUX PEAKIIHil;

- YME€Th YCTaHABIMBATh MPUHAIEKHOCTh U3YUYEHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB K OMPEIEICHHBIM
KJIaccaM M TpymnnaM COEUHEHUH, XapaKTepU30BaTh UX COCTaB U
Ba)XKHEHUIIIME CBOMCTBA; ONMPENEIATh BUIBI XUMUYECKUX CBA3EH
(koBaneHTHAs, MOHHAS, METATUYECKAsI, BOJOPOIHAS ), TUITHI
KPUCTAITUYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH
XUMHUYECKUE PEAKIINH;

- chopmupOBaTH MPEACTABICHUS: O MATEPHATILHOM €TUHCTBE
MHpa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUN MPUPOIBL; O
MECTE ¥ 3HAYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HayK U €€




poJiu B 00eCrieYeHrH yCTOMYUBOIO Pa3BUTHUS YEJIOBEUECTBA: B
pelIeHur TpobIeM IKOJIOTUYECKOM, SHEPTreTHUECKON U MUIIEBOM
0€30MMacHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JJaHUH HOBBIX
MaTepHaJIOB, HOBBIX HCTOYHHUKOB YHEPTUH, B 00ECTICYCHUN
panMoHaIBFHOTO IPUPOAOIOIB30BaHMUS, B (POPMUPOBAHUH
MHPOBO33PEHHUA U O0LIEN KyIbTYphl YEJIOBEKA, a TAKKE
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO
U TIPUPOJTHOM cpelie;

- BIIAZICTh CUCTEMOM XUMHYECKHUX 3HAHUH, KOTOpask BKIIIOYAET:
OCHOBOIOJIArarolue MOHATUS (JIONOTHUTENBHO K CHCTEME
MOHSITUN 0a30BOT0 YPOBHS) - U30TOIBI, OCHOBHOE U
BO30YKJICHHOE COCTOSIHHE aTOMa, THOPUAU3AIIHS aTOMHBIX

nn

opouraneit, xummueckas cs3b ("T " u ", KpaTHBIE CBA3M),
MOJISIpHAs! KOHLIEHTPAIHsI, CTPYKTYypHasi GOpMYIa, H30MEpHsI
(cTpykTypHas, reomeTpuieckas (Iuc-TpaHC-u30MEPHUsI ), TUTIBI
XUMHAYECKHUX PEaKIuii (TOMO- B TeTepOreHHbIe, 00paTHMbIE U
HEOOpaTUMBIE), PACTBOPHI (MICTUHHBIE, JUCTIEPCHBIE CUCTEMBI),
KPUCTAIJIOTHAPATHI, CTETIEHb TUCCOLUAIIUY, dTIEKTPOIIH3,
KPEKUHT, pU(OPMUHT); TCOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKAIUe B OCHOBE TOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHHM,
COBpPEMEHHBIE IPECTABICHUS O CTPOCHHUH BEIIECTBA Ha
aTOMHOM, MOJICKYJIIPDHOM M HaJMOJICKYJIIPHOM YPOBHSIX;
MPEJCTABIICHUS O MEXaHN3MaX XHMHUYECKHUX PEaKIuii,
TEPMOJMHAMHYECKUX ¥ KHHETHUECKHUX 3aKOHOMEPHOCTSX MX
MPOTEKAHUS, 0 XUMUIECKOM PAaBHOBECHH, TUCIIEPCHBIX
cucreMax, (paKTOJIOrMYECKUe CBEACHUS O CBOMCTBAX, COCTABE,
MOJIy4eHUHU U 0€30MacHOM HCIOJIb30BAHUN BaXKHEHIIINX
HEOPTaHMYECKHUX M OPTaHUYECKHX BEIIECTB B OBITY H




IPaKTUYECKOH J1eATENbHOCTH YeJIOBeKa; OOLIMX HAY4HBIX
INPUHIMUIAX XUMHUYECKOTO IPOM3BOICTBA (Ha IPUMEpE
IPOM3BOJICTBA CEPHOM KUCIOTHI, aMMHUAKa, METAHOJA,
nepepaboTku HeTH);

- YMETh IPOBOJUTH PACUYEThI 10 XUMHUYECKUM (popMyam u
YPaBHEHHUSM XMMUYECKHUX PEAKIMH C UCIIO0JIb30BaHHEM
(bu3NYeCKUX BeTUYMH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEILIECTBA), XapaKTEPHU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: PACU€Thl O HAXOXKJCHUIO XMMUYECKOH (pOPMYJIBI
BEILIECTBA; pacueTsl Macchl (00beMa, KOJIMUECTBa BELIECTBA)
IPOAYKTa PEAKIMH, €CIIU OJHO U3 UCXOAHBIX BEILECTB JJaHO B
BUJIE PACTBOpA C ONpPE/IEICHHON MacCOBOM oeit
PacTBOPEHHOTO BEIIECTBA WJIH JAHO B M30BITKE (MMEeT
IPUMECH ); pacYEThl MaCCOBOM WJIM 00BEMHOMN JIOJIHM BBIXOJ1A
IPOAYKTa PEAKIMK; PACYEThI TEIIOBOTO 3(dexTa peakuuni,
00BEMHBIX OTHOIICHUH Ta30B;

- YMETh BBIABIIATH XapaKTE€pHbIE MPU3HAKH U B3aUMOCBS3b
U3YyYEHHBIX NOHATHUH, IPUMEHATh COOTBETCTBYIOIUE MTOHATHS
IpY ONMCAaHUU CTPOEHUS U CBOMCTB HEOPraHMUYECKUX U
OpPraHUYECKUX BELIECTB U MX NMPEBPAICHUH; BBISBIATH
B3aMMOCBSI3b XUMUYECKUX 3HAHUH C TOHATUSMH U
MPEICTABICHUSIMA APYTHX MPEIMETOB [T 00JIee 0CO3HAHHOTO
MMOHUMAaHWUS ¥ OOBSICHEHUS CYIITHOCTH MaTEPUATBHOTO €IMHCTBA
MUPAa; UCTIOIB30BaTh CHCTEMHBIC XUMHUECKUE 3HAHUS JITIS
0OBSICHEHUS U TPOTHO3UPOBAHUS SBJICHUN, UMEIOLITHX
€CTECTBEHHOHAYUHYIO PUPO.LY;

- YMETh UCIOJIb30BaTh HANMEHOBAHUS XUMHUECKUX COCIMHEHUIN
MEXTyHApPOAHOTO COI03a TEOPETUUECKOM U MPUKIIaIHOW XUMUHU
Y TPUBHAIILHBIC HA3BAaHHS BEIIECTB, OTHOCSIINXCS K U3Yy9EHHBIM
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KJIaCCaM OPraHU4eCKMX U HEOPTaHUYECKUX COCIMHEHUMN;
UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHHUS
(opMys1 HEOPraHUYECKUX BELIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX )
(bopMysT OpraHUYEeCKUX BEIIECTB; COCTABIATh YPaBHEHUS
XUMHMUYECKHUX PEAKIIMN U pacKpbIBaTh UX CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI IIOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajlaHCca ITUX peakLuil; peakiuii
MOHHOT0 0OMEHA ITyTeM COCTABJICHHSI UX MOJIHBIX U
COKpAILICHHBIX MOHHBIX YPaBHEHU; peaKLIUi T'MIpOJIn3a,
peakuuii KomMIIeKcooOpa3oBaHus (Ha mpumepe
T'HJIPOKCOKOMIIEKCOB IIMHKA U aJIFOMUHMS); IOATBEPKIaTh
XapaKTepHble XMMUUECKHUE CBOICTBA BEILIECTB
COOTBETCTBYIOILIMMU IKCIIEPUMEHTAMU U 3aIIUCSIMU YpaBHEHUM
XUMHYECKUX PEAKIIU;

- YMETh KJ1accu(puuupoBaTh HEOPraHMUECKUE U OPTaHUYECKUE
BEILIECTBA U XMMUYECKHE PEAKLIMHU, CAMOCTOSATEIBHO BHIOUPATh
OCHOBAHHUS U KPUTEPUH JUIS KIIaCCU(DUKALIMU U3ydaeMBbIX
XUMHUYECKHX 00BEKTOB; XapaKTepPU30BaTh COCTAB U BaKHEHIINE
CBOMCTBA BEILECTB, IPUHAMIEKAIUX K ONPENEICHHBIM KJIacCaM
U TpyIIaM COeTMHEHUH (IIPOCThIe BELIECTBA, OKCUIBI,
TUAPOKCHUIBI, COJIM; YTIEBOIOPOAbI, MPOCTHIE 3PUPHI, CIIUPTHI,
(heHoJIbl, anbAeruIbl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOXKHBIE
3(uUpBHL, )KUPBIL, YIIIEBObl, aMUHBI, aMUHOKHCIIOTBI, OEJIKH);
MIPUMEHSTH 3HaHHSI O COCTaBE M CBOMCTBAX BEILECTB IS
9KCIIEPUMEHTAIBLHON TPOBEPKU TMIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEHN MPOTEKaHMSI XUMUYECKUX PEAKIUI U
MIPOTrHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIICHHUS;

- YMETh MOATBEPKAATh Ha KOHKPETHBIX IPUMEPAX XapaKTep




3aBUCHUMOCTH PEaKIIMOHHOW CITIOCOOHOCTU OPraHUYECKUX
COCIMHEHHH OT KPaTHOCTH M THIa KoBajieHTHOU cBsi3u ("TF " u
"'"), B3aUMHOT'O BJIMSIHHSI aTOMOB W TPYIIIT aTOMOB B MOJICKYJIaX;
a TaKKe OT 0OCOOEHHOCTE peann3aluu pa3InIHbIX MEXaHU3MOB
IIPOTEKaHUs PEaKLINi;

- YMETb XapaKTepPU30BaTh FJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YXJCHHOM COCTOSIHUH) U MOHOB XUMHUUYECKHUX
aneMeHToB 1 - 4 nepuonos llepuoanyeckoii cuctemsr .M.
MeHeneeBa U X BAJIEHTHbIE BOBMOYKHOCTH, UCIIOJIb3Ys
nonsaTus "'s", "p", "d-anekTpoHHBIE" OpOUTANIN, YHEPTETUUYECKUE
YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH COEIMHEHUH 110

NIEPHOJIaM U IpymIam;

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOWCKA, aHaJIN3a U
UHTEpIpeTaluu
UHPOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 32144
npodecCuOHATbHON
JeSITeTbHOCTH

B o6s1acTH HIEHHOCTH HAYYHOIO MO3HAHUS:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN
IIPaKTUKN, OCHOBAaHHOTO HA JINAJIOTE KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MOJINKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHHE S3bIKOBOM U YNTATENbCKOW KYJIbTYpPbI
KaK CpeICTBa B3aUMOJICHCTBUS MEX1y JIFOJbMHU U MIO3HAHUS
MUDa;

- OCO3HaHHE LIEHHOCTHU HAyYHO! JeSTeIbHOCTH, TOTOBHOCTh
OCYILIECTBIIATH POEKTHYIO U UCCIIEI0BATENBCKYIO
JEATEIbHOCTh MHAUBUAYAIbHO U B TPYIIIE;

OByajgenne yHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMHU AeHCTBUAMM:

B) padora ¢ nHpopmanmeii:

- YMETh IJIAHUPOBATH U BBINOIHATh XUMUUYECKUNA SKCIIEPUMEHT
(mpeBpalleHusl OpraHNYeCcKUX BEIIECTB IPU HarpeBaHUM,
NIOJIyYEHUE ITUJIEHA U U3YYEHHUE €T0 CBOWCTB, KAUECTBEHHBIE
pEaKIUu Ha albAETUABI, KPaXMaJl, yKCYCHYIO KHUCIIOTY;
JieHaTypalnus OeIKOB NPU HarpeBaHHUM, [[BETHbIE PEaKLIUN
0eJIKOB; MPOBOAUTH PEaKIIM HOHHOTO OOMEHa, ONPEeIsATh
Cpelly BOJAHBIX pacCTBOPOB, KAUECTBEHHBIE peaKuu Ha cynbdar-,
KapOOHaT- U XJIOPU]I-aHUOHBI, HA KATUOH aMMOHHSI; pelIaTh
SKCIIEpUMEHTAIBHBIE 3a/1a4u 10 TeMaM "Metamisl" u
"HemeTtanibl") B COOTBETCTBUH C MPaBUIAMHU TEXHUKU
0€30MacHOCTH ITpU OOPALIEHNUH C BELIECTBAMH U J1a00paTOPHBIM
000pyI0BaHUEM; MTPEJICTABIIATH PE3YIbTaThl XUMHUYECKOTO
HKCHEpUMEHTa B (JOpPME 3aIUCH YPaBHEHHH COOTBETCTBYIOIINX
peakiuii 1 GopMyJIupOBaTh BHIBOJIBI HA OCHOBE 3THUX
pe3yiIbTaTOB;
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- BJIaJIeTh HaBbIKAMM 1OJy4YeHHs HH(POPMALUK U3 UICTOUHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEJILHO OCYILECTBIATh TOMCK,
aHaJIM3, CUCTEMATU3alUI0 U HHTEPIPETALMIO HHPOpMaLUU
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (pOopMaTax ¢ y4eTOM
Ha3HAYeHUS HHPOPMAIUH U LIEJICBOW ayTUTOPUH, BBIOUpAs
ONTUMAJIBHYIO (DOPMY TIPECTABICHUS U BU3YATH3AIIHH;

- OLICHUBATh JIOCTOBEPHOCTb, IETUTUMHOCTb HH(POPMALIUH, €€
COOTBETCTBHE ITPABOBBIM U MOPAJIBHO-3THYECKUM HOPMaM;

- HCIOJIB30BATh CPEACTBA HHPOPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEILICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OpraHU3allMOHHBIX 337134 C
coOItoIeHrEeM TPeOOBaHHUI SPrOHOMHUKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI, PECypCcOCOepeKEHHsI, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

- BJIAICTh HABbIKaAMU pacCliO3HaBaHUWA U 3alUThL I/IH(i)OpMaHI/II/I,
MH(POPMAIMOHHOM 0€30MacHOCTH JTMYHOCTH;

- YMETh aHAJIM3UPOBATh XUMUUYECKYIO0 HH(POPMALIUIO,
IOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTB MacCOBOM
uHdopmaruu, cetb UHTEpHET 1 Ipyrue);

- BJIJIETh OCHOBHBIMU METO/IaMU HAYYHOTO MO3HAHUS BEILECTB U
XUMHUYECKHX SIBJICHUH (HaOIr01eHUE, N3MEPEHUE, SKCIIEPUMEHT,
MOJICIMPOBAHUE);

- YMETh IPOBOJUTH PACUYEThI 10 XUMHUECKUM (POopMyIiaM H
YPaBHEHMUSIM XMMUYECKHUX PEaKIHi ¢ UCII0JIb30BaHUEM
(U3NYECKUX BEJIMYNH, XapaKTEePU3YIOIIUX BEIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJlbHbIE
YCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; UCII0JIb30BaTh
CHCTEMHbIE XUMUYECKUE 3HAHUSA JJIS IPUHATHS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CHTYAIIUsX, CBA3aHHBIX C BEIIECTBAMH
U UX TIPUMECHEHUEM;

- YMETh CAaMOCTOSITENIFHO TUIAHUPOBATH U TIPOBOJUTH
XUMHYECKUH SKCIIEPUMEHT (TI0Jy4eHHe U U3YYEeHHUE CBOICTB
HEOPraHMYECKUX U OPraHMYECKUX BEIEeCTB, KAUYECTBEHHBIE
pEaKIMU YIrIIeBOJIOPOJIOB Pa3IMYHBIX KJIACCOB U
KHCJIOPO/ICO/IepKAIlMX OPraHNYECKUX BEIECTB, PELICHNE
HKCHEPUMEHTAIbHBIX 33/1a4 110 PAaCO3HABAHUIO HEOPTraHUYECKHX
1 OpPraHMYECKUX BEIIECTB) C COOJII0OIEHUEM MPaBUil 0€3011aCHOTO
oOpallieHus ¢ BeIeCTBaMU U J1abopaTOPHBIM 000py/10BaHUEM,
(dhopMynHpoBaTh LEIHN UCCIIeI0BAaHUS, PEAOCTABIATh B
pa3IM4HOM opMe pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OLIEHUBATh UX JIOCTOBEPHOCTD;

- YMETb OCYIECTBIATH LI€JICHANPABICHHBIN MOMCK XUMUYECKON
nHpOpMaIUU B Pa3IMYHBIX HCTOYHHUKAX (HAay4Has U y4eOHO-
Hay4Has JIUTeparypa, CpeJICTBa MaccoBOil MH(OpMaIH, CETh
WuTepHeT u apyrue), KpUTHIECKH aHATH3UPOBATh XUMUYIECKYIO
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uHdopmaruto, epepadbaTbiBaTh €€ U UCIIOIH30BaTh B
COOTBETCTBHUU C TIOCTABJICHHOW y4eOHOH 3a/1aueii;

- BJAJETh CUCTEMOU 3HAHUI O METOJaX HAyYHOI'O MO3HAHUS
SIBJICHUH TIPUPOJIbI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX U
YMEHUSIMU MPUMEHSTH 3TU 3HAHUS TIPU SKCIEPUMEHTAIBHOM
HCCIIEIOBAHUU BEIECTB U JJI1 OOBSICHEHUS XUMHUECKUX
SIBJIEHU, IMEIOIIMX MECTO B IPUPOJIE MPAKTUUECKOMN
JIeSITEILHOCTH YEJI0BEKa U B IIOBCEAHEBHOM JKH3HU;

OK 04. DddexTrBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJUICKTUBE
¥ KOMaHJIie

- TOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HAaBbIKaMH y4eOHO-HCCIIe0BaTEIbCKOM,
MPOEKTHON M COLMATIbHOM JIEATEIIbHOCTH;

OBJajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMU
AefCTBUAMU:

0) coBMeCTHAA JeATEeIbHOCTD.

- IOHUMATh U UCMOJIb30BATh MPEUMYIIIECTBA KOMAaHIHON 1
WHIUBUAYAIbHON paboOTHI;

- IPUHUMATD 1I€JIM COBMECTHOM JESATEIBHOCTH,
OpraHU30BbIBATH U KOOPAUHHUPOBATH JEHCTBHUS 110 €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHM, paclpeleisaTh
POJIU C Y4ETOM MHEHHMH Yy4aCTHUKOB OOCYXKIaTh Pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATh U BBINOJIHATH pabOTy B YCIOBHSIX
peaIbHOTO, BUPTYaJIbHOTO 1 KOMOWHUPOBAHHOTO
B3aUMOJICICTBUS;

- OCYILIECTBJIATH TIO3UTUBHOE CTPATETNUYECKOE NIOBEICHUE B
Pa3IMYHBIX CUTYAIUSX, IPOSIBISATH TBOPUYECTBO U
BooOpakeHue, ObITh MHUITMATUBHBIM

- YMETh IUIaHUPOBATh U BBIOJHATh XUMUUYECKUH SKCIIEPUMEHT
(mpeBpalleHuss OpraHNYeCcKUX BEIIECTB IIPU HarpEeBaHUM,
HOJIy4YEHUE 3TUIIEHA U N3yYEHHE €ro CBOMCTB, KaUeCTBEHHbIE
peakuuu Ha ajbJeru/ibl, Kpaxmaj, YKCYCHYIO KHCIIOTY;
JieHaTypalys OeJIKOB IIPU HarpeBaHUU, LIBETHBIE PEAKIIUU
0€eJIKOB; IPOBOJUTH PEaKLMU HOHHOTO OOMEHa, OIPEEIIATh
Cpely BOAHBIX pacCTBOPOB, KAUECTBEHHBIE pEaKuu Ha cynbdar-,
KapOOHAT- U XJIOPU1-aHUOHBI, HA KATHOH aMMOHHS; pelIaTh
SKCHEpUMEHTANIbHBIE 33/1a4M 10 TeMaM "MeTamibl" u
"Hemeranisl") B COOTBETCTBUH C IPABUIAMU TEXHUKHU
6€30IacHOCTH IIpU OOPAIIEHNH C BELIECTBAMH U J1a00paTOPHBIM
000py/10BaHUEM; TIPEJCTABIISTH PE3YJIbTaThl XUMHUYECKOTO
9KCIIEPUMEHTA B (hOpMe 3aKcH ypaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3TUX
PE3yJIbTaTOB;

-YMETh CaMOCTOSITENILHO IJIAHUPOBAThH U MPOBOIUTH
XUMHUYECKHH SKCIIEPUMEHT (TI0JIyueHHe U U3y4eHHe CBOMCTB
HEOPraHMYECKUX U OPraHNYECKHX BEIIECTB, KAUECTBEHHBIE
peakuuu yriieBOAOPOI0B Pa3INYHbIX KJIACCOB U
KHCJIOPOJICOAEPKAIMX OPraHNYECKUX BELIECTB, PEIICHUE
9KCIIEPUMEHTAJIBHBIX 33/a4 10 PacllO3HABAHUIO HEOPTraHUYECKHUX
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OgiaieHne YHMBEPCAJIbLHBIMU PeryasiTHBHBIMH
JeHCTBUSIMU:

I') MPUHSATHE ce0sI M APYTUX JK/Ieid:

- IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX JIFOACH IpH
aHaJIN3€e PE3yJIbTATOB JICATEILHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO JIPYTUX JIOZCH Ha OIINOKHY;
- pa3BUBATh CIOCOOHOCTH IOHUMATh MUP C TO3UIMH JAPYrOro
YeNoBeKa;

U OPTaHUYECKUX BEIECTB) ¢ COOIIOCHUEM IMpaBuil 0€30M1acHOTO
oOpallieHusi ¢ BeIIeCTBaMU U JIabopaTOPHBIM 000pyI0BaHUEM,
(dhopMyIIHpOBaTh LIEIH UCCIIEI0BAaHUS, PEAOCTABIATh B
pa3nUYHON opMe pe3ynbTaThl SKCIIEPUMEHTA, AaHATH3UPOBATh U
OIICHUBATb UX JIOCTOBEPHOCTb;

OK 07. CognericTBOBaThH
COXPaHEHUIO
OKpYKaroIllen Cpeibl,
pecypcocOepeKeHuIo,
IPUMEHATH 3HaHUA 00
W3MCHCHUH KIIMMATa,
TIPHHITATTBI
OepexIINBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIEWCTBOBAThH B
Ype3BbIYANHBIX
CUTYaITUSIX

B 00/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMSA

- cOpMHUPOBAHHOCTH YKOJIOTHYECKON KYJIbTYpPbI, TOHUMaHUE
BJIMAHMUS  COLMAJbHO-3KOHOMMYECKMX  IPOLIECCOB  Ha
COCTOSIHUE MPHUPOJHOM U COLMAIBHOM CpEIbl, OCO3HAHUE
I00AJBHOTO XapaKTepa IKOJIOTHIECKUX TTPodIieM;

- IUJAHUPOBAHUE U OCYILECTBICHUE JEHUCTBUN B OKPYKArOLIEH
Cpelle Ha OCHOBE 3HaHUA LeJIed YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;
aKTUBHOE  HENpPHUATHE
OKpY>Karollen cpele;

- YMEHHUE NMPOrHO3UPOBaTh HEOIAroNpUsATHBIE HKOJIOTHYECKUE

JIEUCTBUM, TMPUHOCAIIMX  Bpel

MOCTEACTBUS MPEANPUHUMAEMBIX JIEUCTBUM, MPEIOTBPAIIATH
HX;

- pacUIUpEeHHE OmbITa JACATEIBHOCTH  3KOJOTHYECKOMN
HAaMpaBJIE€HHOCTH;

- OBJIaJICHUE HABBIKAMH Y4EOHO-HUCCIIEI0BATEIbCKOM,

HpOeKTHOﬁ 1 COLMAIbHOMN ACATCIIBHOCTH,

- copMUPOBATH MPEACTABICHUS: O XUMUYECKONU COCTABIISAIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUHU
SIBIIGHUW TPHUPOABI, B (DOPMHUPOBAHUHM MBILIUICHUS U KYJIbTYPHI
JUYHOCTHU, €€ (PYHKIIMOHATLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIst
pelIeH s MPaKTHYECKUX 331249 U HKOJIOTHYECKH 0OOCHOBAaHHOTO
OTHOIIECHHSI K CBOEMY 3/I0pPOBBIO M IPHPOTHON CPEIE;

- yMeTh COOJI0JaTh IMpaBUiIa HKOJIOTMYECKU I1eJIeCO00pa3HOro
NOBeJIeHUs B OBITY M TPYAOBOM JAEATENBHOCTH B LENIAX
COXpPaHEHMsI CBOETO 3JI0POBbS M OKPY)KAOLIEH MpUpPOIHOMN
Cpedbl; YUYUTHIBaTh ONACHOCTh BO3JCUCTBUS Ha KUBbIC
OpPraHU3Mbl  ONpPENEICHHBIX  BELIECTB, IIOHUMAass  CMBICH
MOKa3aTessi NPeAeIbHON JOMYCTUMON KOHLICHTPALUY;

- YMCETb NPOTHO3UPOBATH, AHAJIM3UPOBATH U OICHUBATH C HO3I/IIII/II\/'I
0e301acHOCTH ObITOBOH U

JKOJIOTUYECKOI MHOCJIEJICTBUSA

MIPOU3BOJICTBEHHOM JIESTEIbHOCTH 4YeJIOBEKa, CBSI3aHHOM ¢
nepepaboTKOM BEUIeCTB; UCIOIB30BaTh MOJyYEHHbIE 3HAHUS AJIs
NPUHATUS TPAMOTHBIX pelIeHU mpobieM B
CBSI3aHHBIX C XUMHUEH;

- YMETb OCO3HaBaTb ONACHOCTb BO3JCHCTBUS Ha JKUBBIC

OpTraHHU3MbI OIPCACIICHHBIX IIOHHUMas CMBICIJI

CUTyalusx,

BECIICCTB,

MOKa3aTeNsl IMPEeAEbHOM  JTOMYCTUMOW — KOHLEHTPALUH, |
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ITIOACHATD Ha IIpuMepax CIIOCOOBI YMCHBUICHUSA u
NpeaoTBpalliCcHUA HX BpPCIHOI'O BO3I[CI>1CTBHH Ha OpraHusm
YCJIOBCKa.
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2. CTpyKTYypa H cojepkaHue 001eo0pa3oBaTeIbHOM JUCHUIITHHBI « XUMUS»

2.1. O0beM TUMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Bun yueO6Hoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrPaAMMBbI 1M CHUIIIMHBI 144
B T.4.

OcHOBHOe coepxkanmne 126
BT. 4.

TEOPETUIECKOE 00yUeHHE 44
MPAKTUUYECKUE 3aHATUSA 50
B T.4. KOHTPOJIbHBIC PAOOTHI -
Ja00paTOpHBIE 3aHIATHUS 32

IIpomeskyTouyHasi arrecTanus (IK3aMeH)
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2.2. TemaTU4YeCKHUil IUVIAH U COAEPKAHNE TUCIUTLINHBI

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 5
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

24

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
CaoiicTBa Teoperuueckoe oGydyenue 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. AKTUBUPOBAaHHbBIN KoMIUIekc. KaTtanusaTops! v kaTtanus. Poiib kKaTanu3aTopoB 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 PEAKIIUU OT TeMmIepaTyps». 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 IPOTHO3UPYEMBIMHM 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

JlucriepcHble CUCTEMBI. 2
padora 5
Paznea 7. KadecTBeHHbIe peakiuu 00HAPYKeHHS] HEOPTaHUYEeCKNUX M OPTraHMYeCKHUX BellecTB 8
Tema 7.1. OcHoOBHOE coJep:KaHue 4 OK 01
OOnapyxeHune IpakTHYecKHe 3aHIATHS 2 OK 02
HCOPraHUYCCKUX | KayecTBEHHbIE XUMUYECKUE PEAKLIUU, XapaKTEpHbIE JIsl OOHApYKEHUSI HEOPraHUUECKUX BEIIECTB (KATUOHOB
KaTHOHOB U u annoHoB). CocTaBiieHHEe ypaBHEHUH peakiuii 0OHapyeHUsl KaTHOHOB |-V rpymm v aHHOHOB, B T.4. B 5
AHMOHOB MOJICKYJISIPHOM 1 HOHHOHU (hopMax.

Peakiun oOHapyKeHUsI HEOPIraHWYECKUX BELLECTB B PeabHBIX 00BEKTAX OKPYKAIOLICH Cpe/Ibl.

JlabopaTropHble 3aHATHUS 2

OO0HapyxeHue HEOpPraHWYEeCKUX BelecTB (KaTHOHOB [-VI rpynn uian aHMOHOB) € MCIIOJIb30BaHHEM

KAUECTBEHHBIX AaHAJTUTUUYECKUX PEaKLIUM.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JIaGopaTtopHas paboTa «AHaTUTHYECKHE peakluu KaTuoHOB [-VI rpymm».

[TpoBeneHne KaueCTBEHHBIX PEAKIUI, HCIIOJIb3YEMBIX AJIs1 OOHApYKEeHUs KaTHOHOB | rpynmsl (kanus,

HaTpusi, Maruus, aMMoHnus), Il rpynmnsl Ha npumepe 6apus, 111 rpynns! — cBuHIA, [V rpymnmnel — aaroMuHNS, 9

V rpynnst — xenesa (I u III), VI rpynnel — Hukens. Onucanne HaOII01aeMbIX SBJICHUN U COCTaBICHUE

XUMHYECKHUX PEAKLIUH.

2. JJaboparopHas paboTa «AHAIUTUYECKUE PEAKIIUN AaHUOHOBY.

[TpoBeneHne KaueCTBEHHBIX peaKIUil, HCIONb3yeMbIX [ OOHApYKEHHsI aHHOHOB: KapOoHaTa, ¢ocdara,

cynbdara, cynbbhuaa, HUTpara, xjaopuaa u ap. Onucanue HaOJIIOaEMBIX SBIICHUN U COCTaBICHUE

XAMHYECKHUX PEaKIUM.
Tema 7.2. OcHoBHOE coaepKaHue 4 OK 01
OGHapyskxeHue IpakTuYecKue 3aHATHS 2 OK 02
OpraHu4IcCKUX KauecTBeHHbIE XUMUYECKHE PEAKIINH, XapaKTePHbIE JJIs1 0OHAPYKEHUS OTAENbHBIX KJIACCOB OPraHMYeCKUX
BCIICCTB COeTMHEeHM: ()EHOJIOB, aTbJCTHIOB, KpaxMaa, YKCYCHOW KUCIOThI, aMUHOKHUCIIOT U JIp. 2
OTACIbHBIX Jlenarypanus GelKOB NPU HArPEBaHUH, [IBETHBIE PEAKIIMH OEIKOB.
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KJIACCOB C CocraBieHne KaUeCTBEHHBIX PEaKIUi OOHAPYKEHHS OPTraHUYECKUX COCTMHEHUN OT/ICNIbHBIX 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.
ITpoBeneHne KaueCTBEHHBIX PEAKIUI, UCIIOJIb3YEMBIX JI1 OOHAPYKEHHSI OPraHUYECKUX BELECTB Pa3IMUHbIX
KJIaCCOB: (DEHOJIOB, aJIBJICTHJIOB, KpaxMaia, yKCYCHOUN KUCIIOThI, aMHHOKHCIIOT, OeNTKOB U jap. Onucanue
HaOJII01aeMBIX SIBIICHUH U COCTABICHHE XUMUYECKUX PEaKIUi U/UIIH CXEM. 5
2. JJaboparopHas pabota «KauecTBeHHBIH aHAJIN3 OPTAaHUYECKUX COCTUHEHNH 10 (YHKIIMOHATBHBIM
rpyImam.
[IpoBeneHne KaYECTBEHHBIX PEAKIINil, HCIIOJIb3YEMBIX JIJISl PACIIO3HABAHUSI OPraHUUYECKUX BEILIECTB
OTJICIBHBIX KJIACCOB MO ()YHKIIMOHATBHBIM IPYIIaM: Ha IPUMEPE aMUHOKHUCIOT U KapOOHOBBIX KUCIIOT,
CIUPTOB U (PEHOJIOB, abAECTHAOB U KeTOHOB. Onrcanne HaOJt01aeMBbIX SIBJICHHUHN 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 BEIIEeCTB; MOMCK U aHAJIN3 XMMHUECKON HHPOPMAIIK U3 Pa3IUYHbIX HCTOYHUKOB
1CI0BCKa (Hay4Has u yuyeOHO-Hay4yHas JIUTepaTypa, CpeICTBa MacCOBOM MHpopMaluu, cetb IHTepHEeT U 1pyrue).
Keticol (¢ yueTtom Oyayiieit npodeccuoHaIbHON ASITEIbHOCTH) Ha aHaIN3 HH(OPMAILIUU O
IPOM3BOJICTBEHHOM JIEATETLHOCTH YeNIOBEKa, CBA3aHHOMU C repepaboTKON 1 MOJTyYEeHHEM BEILECTB, a TAKKE C
HKOJIOTHYECKOM 6€30MacHOCTBIO.
3ammra keiica: [IpencraBneHue pe3yabTaToB pelIeHHs KeWCOB (BBICTYIJICHUE C IPE3EHTALUEH ) 2
*Paznen 9.1. UccienoBanue u XMMHUYECKHIT aHAIN3 00beKTOB Ouocdepbl (isi YKPYNHEHHBIX TPyNN cHenuaJbHOCTe/ 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)
Tema 9.1.1. OcHoBHOe coaep:kaHue 8 OK 01
OcHoBbl JlaGopaTropHbie 3aHATHSN 2
1abopaTopHOM JlaGopaTtopHast pabota «OCHOBBI TA0OPATOPHOU MPAKTUKN». 2
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MIPAKTUKU B
po(hecCHOHATBHBI
X J1abopaTopHsx

JlaGopatopHas mocya U XuMU4Yeckre peakTuBbl. OCHOBHBIE J1abopaTopHbIe onepanuu. JlabopatopHoe
obopynoBanue. TexHuka 6€30MacHOCTH U MpaBuiia paboThI (OBEACHHS) B JIAOOPATOPUH.

I[IpakTnyeckue 3aHATHS

BrInoHeHNE THITOBBIX PACYETOB M0 TEMATHUKE SKCIIEPUMEHTA (BBIXO/I MTPOIYKTA PEAKI[MU, Macca HaBECKH,
00bEM PacTBOPUTEIIA).

OO0OpaboTka JaHHBIX, AaHATU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYHCIICHUE CPEAHETO 3HAUYCHUS
AKCIEPUMEHTAIBHBIX JaHHBIX, [IOTPEITHOCTH).

[IpencraBieHne pe3ynbTaTOB YKCIIEPUMEHTA B pas3iandHon ¢popme (Tabnuia, rpaduk, oT4eT, TOKIa/,
MIPE3CHTALINS ).

Tema 9.1.2.
XUMHYECKUN
aHaJIu3 Mpo0 BOJIbI

OcHoBHOE€ CoAcpKaHuEC

Teoperuueckoe o0yueHue

Knaccugukarus npo6 Bozbl 10 BUAY U Ha3HAUEHHIO, UCXO/S U3 €€ XUMUYECKOI'0 COCTAaBA.
OpraHonenTuyeckue cBOMCTBa (3amax, MNpo3padyHOCTh, IIBETHOCTh, MyTHOCTb) BOJIbl. KHCIIOTHOCT 1
11es104HOCTh BOJbL. pH cpenbl u MeToibl ee onpezenenus. JKecTKocTh BOABI U METO/IbI €€ ONPEICIICHHUS.
CyImHOCTh METOAa TUTPOBAHUS.

Bunbl s)xecTkoCTH BOJBI (BpeMEHHas U OCcTOsiHHAS ). JKeCcTKOCTh BO/BI KaK MPUYHMHA BbINAIEHUS 0CAJKOB WIN
00pa30oBaHUs COJEOTIONKEHHHM, UMEIOLIUX MECTO B OBITY U Ha IIPOU3BO/ICTBE.

Cocras coseil, BBI3BIBAIOLINX KECTKOCTh BOABI. XUMHUYECKNE TIPOLECCHI, YCTPAHAIOIINE KECTKOCTD BOJIBI.
YpaBHEHMS] XUMHUYECKUX PEAKIUH, HIUTFOCTPUPYIOLINX ITPOLECCHI, TPOUCXOASIINE IIPU YCTPAaHEHUH
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMHM U XUMHUYECKUMH criocobaMu. CriocoOsl
YCTpaHEHUS MOCTOSIHHOM KECTKOCTH.

HpaKaneCKue 3aHATHSA

CriocoOb! BeIpaXKeHUs KOHIIEHTPALMU paCTBOPOB: MaccoBast J10J1s1 pACTBOPEHHOTO BEIIECTBA, MOJIIPHAS U
MOJISITIbHAs KOHIIEHTpalu. TUTp pactBopa. Pemenne npakTHKO-OpuEeHTUPOBAHHBIX TEOPETUYECKUX 3a/1aHU
Ha pacyeT KOHUEHTPALUN 3arpsi3HAIOUIMX BEUIECTB U UX CPABHEHUE C MPEAETBHO JOMYCTUMBIMU
koHueHTpauusamu (ITJ1K).

JlabopaTopHble 3aHATHS

HccenenoBanne XUMHYECKOTO cocTaBa mpo0 BOIBI.
JlaGopatopHasi paboTa Ha BEIOOP:
1. JTaboparopHas pabota «O4HCTKa BOJBI OT 3arps3HEHUI».

OK 01
OK 02
OK 07
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Hcnonk3oBaHre METO0B (PHIITPOBAHUS U aACOPOIIUMH JIsl OTJEICHUS 3arpsI3HEHUI B HCCIIEyeMO pode
BOJIBI. BBIOOp METO1a OYMCTKYU B 3aBUCUMOCTH OT BHJIa 3arpsisHeHus. CpaBHeHUE Y3PHEKTUBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKH BOJIBI B PA3HBIX YCIOBHSIX (B 1a00paTOpUH, B IOMAIIIHUX H MOJIEBBIX
YCIIOBUSX).

2. JJaboparopHnas pabota «Onpezaenenre pH BObI U €€ KUCIIOTHOCTH.

Omnpenenenne pH cpebl ¢ MOMOIIBI0 YHUBEPCATbHOTO HHANKATOpa. Mcrnonbp30Banne TUTPOBAHUS ISt
onpezeneHus: KucaotHoctu. Onpenenenue o0eil KHCIOTHOCTH BOJIbI, pacueT CBOOOIHOMN KHUCIOTHOCTH.
Ornpenenenne oo1Ie 1 cBOOOHOMN 1enouyHOCTH. COCTaBJICHHE YPAaBHEHUH PEAKIIMK, MPOTEKAIOIINX TTPH
oTpeeNIeHUU KUCIOTHOCTH/ IIEIOYHOCTH P00 BOJIBI. Y CTAHOBIIEHUE CIIOCOOOB HCIIOIH30BAHUS
MCCJICI0BAHHBIX TTPOO BOJBI B KU3HEACATEIILHOCTH YEJIOBEKA, HA OCHOBE MOJIYYEHHBIX JJAHHBIX O COCTaBeE.
3. JlabopaTtopHas pabota «OnpeneneHne KECTKOCTH BObI U CITIOCOOBI €€ YCTPaHEHUS».

Crioco0bl ycTpaHEHUs BCEX BHJIOB )KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJICH KECTKOCTH. Penienne
IKCIIEPUMEHTAILHON 33/]a4X Ha BBISIBJICHUE BPEMCHHON U TIOCTOSIHHOM )KECTKOCTH BOJbI. OrieHKa
BEPOATHOCTH YCTPAHEHUS BCEX BHUJIOB JKECTKOCTH B JIOMAIIIHUX YCIOBHUSX.

Tema 9.1.3.
XUMUYECKUHN
KOHTPOJIb KaueCcTBa
MIPOJIYKTOB
MMUTaHUS

OcHoBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

KavecTBeHHBII XUMUUECKUI COCTAaB MPOAYKTOB MUTaHUA. BeecTsa, ¢panbcupuiupyronme npoayKThl
NIUTaHMs, ¥ BELIECTBA, 3arPSI3HAIOLIUE IPOAYKTHI NUTaHusA. OnpeneneHue 3arpAa3HsIoINUX XUMAYECKUX
BEUIECTB B NIPOJYKTaX MUTAHUs, ONIPENEICHUE BELECTB, HE 3asBJIIEHHBIX B COCTABE IPOAYKTOB IUTaHUS.

HpaKaneCKue 3aHATHUSA

OpraHuyeckre 1 HeOpraHMYeckKhe BEIIeCTBa, BXOIAIINE B COCTAaB MPOAYKTOB NMUTaHus. OnpeaeneHue
cocTaBa OJII0]1 Ha CoJiepKaHHe MaKpo U MUKPOJIEMEHTOB. M3yueHne npeaoxKeHHbIX IpenogaBareiaeM 0101
Ha MpeIMEeT XUMHYECKOTO COCTaBa, ONPEIeICeHUE I0JIEH OT CYTOYHOM HOPMBI MaKpO U MUKPOAJIEMEHTOB B
YKa3aHHOM OJItofe.

Pemenne IMPAKTUKO-OPUCHTHPOBAHHBIX 3a/4a4 110 KynHHapHOﬁ TEMATUKC Pa3JINIHBIX THUIIOB.

JlabopaTopHble 3aHATHS

HccnenoBanne XMMUYIECKOTO COCTaBa MIPOTYKTOB MTUTAHHUS.
JlaGopatopHast paboTa Ha BEIOOP:
1. JTaboparopHas pabora «OOHapyKe€HHE HUTPATOB B MPOYKTAX MMUTAHHS».

OK 01
OK 02
OK 07
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I/ICCJ'IGI[OBaHI/Ie MaTCpUAJIOB MOJTYKOJINYCCTBCHHBIM MCTOIOM OIIPCACIICHUSA HUTPATOB C UCITIOJIb30BAHUEM
nudeHnIaMuta (KOPHEIUIOAbI OBOIIEH, JIUCThS M KOUEPBDKKA KAITyCThI, TUIOABI (PPYKTOB). AHAIIN3 YPOBHSA
3arpsA3HCHUA HUTPATAMHU IO MHTCHCUBHOCTU OKpAalllMBAHUSA IIPOAYKTOB PCaKIIUH.

2. JIaboparopHas padota «/ccinenoBanyue NpoAyKTOB IUTaHUS HA HAJIUUUE YIIIEBOJOBY.

I/ICCJ'IGI[OBaHI/Ie MOJIOYHBIX NPOAYKTOB Ha HAJIMYUEC KpaxMajia. I/ICCJICZ[OBaHI/Ie MMPOAYKTOB HAa HAJIMIUC
TJIIOKO3BI.

Tema 9.1.4.
XUMHYEeCKHI
aHaju3 npoo
MMOYBEI

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Knaccudukanus nous mo BUy U Ha3HAYCHHIO, UCXO/I U3 XMMHUECKOTO cocTaBa. MnenTudukanus npoosl
MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OMMCAHHE BO3MOXKHOCTEHN €€ MPUMEHEHHSI.

TpebGoBaHus K Ka4eCTBY OYBBI Pa3IMYHOTO HazHaueHus. Onucanre 0coOeHHOCTEH UCTOIb30BaHUS MTOYB B
3aBHCHUMOCTH OT THUIIOB, CIIOCOOBI YIIYYIlIEHHUsI Ka4yeCcTBa IMOYB B 3aBUCUMOCTH OT Ha3HAYCHUSI.

O06nacT KCTIONBL30BAHMS OPTAaHUYECKUX YIOOpEHU B 3aBUCUMOCTH OT Ka4eCTBEHHOTO cocTaBa. Onucanue
OpTraHU4YCCKUX YI[O6peHI/II7I N UX IPUMCHCHUEC B 3aBUCUMOCTHU OT COCTaBa IMOYBbI U €€ Pa3HOBUJHOCTH.

IIpakTH4yeckue 3aHATHS

O6unacti Ha3HauYeHUs (IPUMEHEHUs1) MOYBBI, UCXOS U3 KAYECTBEHHOI'O ¥ KOJIMYECTBEHHOI'O COCTaBa.
AHann3 HOpMaTUBHOM JOKYMEHTAIMH.

Ponp HeOpraHMyecKMX BEIIECTB B KAUYECTBE MUHEPAIbHBIX YA0OPEHUH, YITydIIUTEeH MOYBHI.

CocTaB MUHEpaJIbHBIX YA0OPEHHH U UX IPUMEHEHHUE B 3aBUCUMOCTHU OT COCTaBa MOYBBI U €€ PAa3HOBUAHOCTH.
B3anMocBsi3b cocTaBa y100peHU 1 UX BIUSHMS HA BETETaTUBHBIE CBOWCTBA U TIOI0HOLIEHNE PACTEHUH.

JlabopaTropHble 3aHATHUS

HccnenoBanre XMMUYECKOTO COCTaBa MPOO MOYBHI.
JlaGopatopHasi paboTa Ha BEIOOp:

. JlaGoparopnas pabota «OOHapyKeHHE HEOPTAHNUECKUX MPUMeECcel B Mpoodax».

[IpuroroBnenue mpoObI MOYBKI IJIs1 UCCIIEAOBAHUS KUCIOTHOCTH/IETOYHOCTH, HEOPTAaHUIECKUX
3arpsizHeHni. OOHApYKEHHE XJIOPUI- U CyIh(aT-noHOB B ITpoOe mouBkl. CocTaBlIeHNE YpaBHEHUHN PeaKIIuid
obHapyxenusi. CpaBHEHHUE MMOTYYECHHBIX MTOKa3aTeJIed ¢ HOPMATHBHBIMH (CIIPaBOYHBIMH ) 3HAYCHHUSMU.

2. JTabopatopHas pabota «Onpenenenue pH BOJAHOMN BBITSIKKH MTOYBBI, €€ KUCTIOTHOCTH U IISTTIOYHOCTH.

OK 01
OK 02
OK 07
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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 odyuenune 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! MoOUCKa, aHalin3a 1 00paboTKH HH(OPMAIIMH O MPOEKTE B PA3IMYHBIX HCTOYHHUKAX.

IIpakTHYeckune 3aHATHA 4

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

MeTo10B uccienoBanus. [locranoBka 1eneit u 3axaq uccnenopanus. OnpeneneHne NpoaAyKTa UCCIeI0BaHUS.

OmnpezneneHue 3TaroB U COCTaBJICHHUE IJIaHA HCCIIEI0OBAHHUS.

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

(BBICTYIIJIEHHUE C MTpE3EHTALMEN).

JlabopaTropHble 3aHATHUSI 4

HccnenoBanue npeyioxkeHHOT0 00bEKTa Ha KUCIOTHOCTb, IIEJIOYHOCTh, XUMHUUECKUH COCTaB (3arps3HUTENH,

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

00BeKTa, UCXO/I U3 PE3yJIbTaTOB XUMUYECKOTO aHAIM3a.
*Paznen 9.2. UccienoBanue U XMMHYECKUH aHAIN3 00beKTOB TeXHOC(epbl (VIS YKPYNHEHHBIX I'PYHN CleNUAJIbHOCTEH/ 36
npogeccnii 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 JlaGopaTopHblie 3aHATHS 2
nabopaTopHO JlaGopatopHas pabota «OCHOBBI 1Ta0OPATOPHOM MPAKTUKM.
IIPaKTUKH B JlaGopatopHas mocya 1 XUMU4Yeckre peakTuBbl. OCHOBHBIE J1abopaTopHbIe onepaiuu. JlabopatopHoe 2
npodecCHOHANBHEI | ofopyaoBanue. TexHHKa Ge30MACHOCTH U MPABHIIA PAGOTHI (IIOBEIEHNs) B TaGOPATOPUH.
X 1a00paTopusX  |[IpakTHdecKue 3aHATHS 6

BbinonHeHe THUMOBBIX pacyeToB MO TeMaTHKE dKCIepuMeHTa (BBIXOJ MPOIyKTa PeakiMH, Macca HaBECKH,

o6bem pactBopuTensi). OOpaboTka MaHHBIX, aHAJIW3 M OICHKA WX JOCTOBEPHOCTU (BBHIYMCIICHHE CPETHETrO 6

3HAYEHMsSI IKCIEPUMEHTAIBHBIX JAaHHBIX, MOrpemHOCTH). [IpeacTaBnenue B pa3nudHor (popme pe3ynbpTaToB

dKCIIepUMEHTa (Tabsuia, rpaguk, OTIeT, JOKIaI, TPE3CHTAIINS)
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Tema 9.2.2. OcHoBHOe coaep:kaHue OK 01
XuUMUYECKUI Teoperuyeckoe o0yueHue OK 02
aHaJIn3 Hasnauenue texandeckoit Boabl. TpeOoBaHUS K TEXHUYECKOW BOJIE 110 TPYIINIaM MOTPEOICHUSI. OK 07
TEXHUYECKUU BOJIBI [KauecTBO TEXHUIESCKOM BOJIbI pPa3HbIX BUJIOB. XUMUYECKUI aHAJIN3 U ITPOU3BOJICTBEHHBIM KOHTPOJIb COCTABA

TeXHUYECKOH BOAbL. CyIIHOCTh METO/Ia TUTPOBAHMSL.

AHanM3 TEXHUYECKON BOJIbI Ha MKECTKOCTh M JpYyrue Mokaszarenu. KUCIOTHOCTh W IIETOYHOCTH BOJBI.

Omnpenenenne o6meld U cBOOOTHOM 1I€T0YHOCTH (KUCIOTHOCTH) METO/IOM TUTpoBaHus. pH cpebl u MeToabl

ee onpeaeneHus. JKeCTKOCTh BOAbI U METOABI €€ ONPEIEICHUSI.

IIpakTHyeckne 3aHATHA

CniocoObl BhIpRKEHUS KOHIIEHTPAIMM PACTBOPOB: MAcCOBasi JOJSI PaCTBOPEHHOTO BEIIECTBA, MOJISIpHAs U

MOJIsUIbHAsI KOHLEHTpauuu. Tutp pactBopa. Pelienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aaHUM

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. JTabopatopnas pabora «OrmnpeneneHue XJI0pHI0B METOIOM TUTPOBAHUS B TEXHUYECKOU BOJIE.

Omnpenenenue XJIOPUI-MOHOB METOAOM apreHTOMETPHH ¢ (PUKCHPOBAHUEM KOHIIA TUTPOBAHUS IO METOTY

Mopa (ocaautenbHOE TUTPOBAHUE).

2. JTabopatopHas pabota «OmnpeaeneHue ;KeCTKOCTH TEXHUYECKON BOJIBI METOJ0OM TUTPOBAHUSIM.

KomriuiekconoMeTpruieckoe OrpeiesieHne )KeCTKOCTH (CyMMbI HOHOB KaJIBIIMSI M MarHusi) B cpezie

aMMOHMIHO-aMMHauHOTro OydepHoro pactBopa (pH 9-10) no obpazoBanuto ¢ TpuioHom b

MaJIoIUCCOIMUPOBAHHBIX KOMIUIEKCHBIX COCTMHEHUM.
Tema 9.2.3. OcHoBHOe coep:kaHue OK 01
XUMUYeCKU Teopernueckoe o0ydeHue OK 02
aHaJIM3 BO3/1yXa OK 07

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
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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
IIUTMEHTOB U CBA3YIOIIMX MaTepuanos. Mctopuueckas cripaBka. CoBpeMEHHbIE MaTEpUaIbI.

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
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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.

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

*Obpa3oBaTenbHana opraHusauusa BbiIbupaer oguH MoAayNb U3 NpeaoXKeHHbIX.
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3. YciaoBus peajim3anuu NporpaMmMbl 0011e00pa3oBaTeJbHOI U CIUTLTHHbI

3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Jlst peanuzanuy MPOTPaMMBbl TUCIMIUIMHEI TOJDKHBI OBITH MPETyCMOTPEHBI
CIIEYIOIINE CTIeUaIbHbIC TOMEIICHUs: YIeOHbI KaOMHET XUMHUU H/HIIN y4eOHOM
XUMHUYECKO 1abopaTopuH.

OOopynoBanue y4eOHOro KaOuHeTa (HAIJIsAAHbIe TMOCOOMA): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENECH MOJEKYJ, MOJACIH KPUCTAIIMYECKUX PEIIETOK,
KOJUICKIIUU TIPOCTBIX M CJIOXKHBIX BEIIECTB W/WIM KOJUICKIIMU TOJIMMEPOB;
KOJUIEKIUSI TOPHBIX MOPOJI U MUHEPAJIOB, Tabnuua MenaeneeBa, yueOHble (PHITbMBI,
nu(poBbIe 00PA30BATENBHBIE PECYPCHI.

Texnunueckue cpeacrsa oOOy4YeHHsi: KOMIBIOTEp C  YCTPOWCTBAMH
BOCIIPOU3BEJCHUSI 3BYKa, NPHUHTEP, MYJIbTUMEAUA-TIPOEKTOP C 3KPaHOM,
MyJIbTUMEINMHAS JOCKA, YKa3Ka-MPE3EHTEP sl IPE3CHTALIHIA.

O6opynoBanue jaGopaTopun U pado4ux MecT J1a0OpPaTOPUM: MEH3YPKH,
MUINETKU-KANEIbHULIBI, TEPMOMETPBI, MHUKDPOCKOM, JIyIbl, MPEAMETHbIE U
MIOKPOBHBIE CTEKJIA, IUTAHIIETHI JJIsl KaleJIbHbIX peaklnii, ((uapTpoBaibHast Oymara,
MPOMBIBAJIKH, CTEKJISIHHbIE MNPOOMPKHU, PE3UHOBBIE NPOOKH, (POHAPUKH, HAOOP
PEaKTUBOB, CTEKJISIHHBIC MAJIOYKU, IITATUBBI JJISI MPOOUPOK; MEPHBIC IUIUHIIPHI,
BOPOHKHM CTEKJISSHHBbIC, BOPOHKH JenuTelabHble muiuHapuyeckue (50-100 mn),
CTYIIKH C TEeCTUKOM, (aphopoBbIe YaIlIKH, MUHIETHI, GUIbTphl OyMakHbIE, BaTa,
MapJisi, YaCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JIA0OPATOPHbIEC IITATUBBI, CIUPTOBHIC
TOPEJIKU, CIUYKH, TPUOOP NIJIsl TIOJIYYeHHS Ta30B (WK MPOOUpPKa ¢ Ta300TBOIHOM
TpyOKOM), JepKaTeau i NPOOUPOK, CKISIHKA [l XPAaHEHHS PEaKTUBOB,
pa3aaToyHble JOTKU; XuMuueckue crakansl (50, 100 u 200 mi1); mimaTenu; MUHIETHI,
TUTEJIbHBIE UIUIIBL, CEKYHIOMEPHI (TaliMepsl), MepHbIe TpoOupku (Ha 10—20 M) u
MepHbIe KosObI (25, 50, 100 1 200 M), BoasHas 6aHs (MM TEPMOCTAT), CTEKIISIHHbBIE
MajoYKH; KOHMYECKHe KoJObl juisi tuTpoBaHus (50 u 100 mur); MHIUKATOpHBIC
MOJOCKU sl ompeneneHus pH u  cranmapTHas UWHOUKATOpHAs —IIIKana;
YHUBEpCAIbHBIN MHAMKATOP; nuneTku Ha 1, 10, 50 ma (wnm go3atopsi Ha 1, 5 u 10
MJI), OIOpeTKH Il TUTPOBaHMs, MeAUIMHCKHE 1mmpuibsl Ha 100-150 wmo,
Ja00paTOpHBIE W/WUJIU aHATUTHYECKUE Bechl, pH-MeTphl, cymmibHbIN mKad, u ap.
nabopatopHoe 000py10BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peau3anu NporpaMmmMbl

[lepeyenr pekoMeHIyeMBIX Y4eOHBIX w3AaHui, HHTEpHET-pecypcos,
JOTIOJIHUTEILHOM JINTEPATYPHI:



Ocnoenasn numepamypa:

1. AndunorenoBa, . B. Xumus : y4yeOHUK U NPAKTUKYM A CPEIAHETO
npodeccuoHanbHoro oopaszosanus / M. B. Audpunorenora, A. B. ba6kos, B. A.
[TomkoB. — 2-¢ u31., ucnp. U jgon. — Mocksa : MznarensctBo FOpaiit, 2023. — 291 c.
— (ITpodeccuonanproe obpazoBanue). — ISBN 978- 5-534-11719-6. — Tekcr
arektporHbi /[ OOpasoBarenpHass 1wiatrpopma IOpait [caiit]. — URL:
https://urait.ru/bcode/513807
2. Hukombckmii, A. b. Xumus : yd4eOHMK W TIPAKTUKYM [IJIsi CPEIHETO
npodeccuonansuoro oopazosanus / A. b. Huxonsckuii, A. B. CyBopoB. — 2-¢ u3j.,
nepepad. u gom. — MockBa : WznmarensctBo HOpaiir, 2023. — 507 c. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-534- 01209-5. — Tekct
aneKkTpoHHbI //  OO6pa3oBatenbHas mnatdopma HOpaitit [caiit]. — URL:
https://urait.ru/bcode/513537 (nata oopamenus: 09.11.2023).
3. XuMmus : y4eOHUK TUISt CpPEIHEro po¢dheCCUOHAIBHOTO

obopazoBanus /| FO. A. JleGenes, I. H. ®aneeB, A. M. I'ony6eB, B. H.
[TanoBaxn ; mox ob6mieit penakmueit . H. ®aneesa. — 2-¢ uza.,mepepadb. u

non. — Mocksa : 3gatensctBo  FOpaiir, 2023. - 431 C. -
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-9916-7723-3. — Tekcer :
amektpoHHbi /[ OOpasoBatenbHas 1uiatrgopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/513073 (nata oopamenus: 09.11.2023).

/lononnumenvhan rumepamypa:
1. Andunorenosa, 1. B. Xumus. ba3ossiii ypoBeHs: 10-11 knaccsl : yueOHUK 11
cpeadero oo6mero obpazoanus / M. B. AndunorenoBa, A. B. baGkos, B. A.
[TonkoB. — 2-e u3n., ucnp. u gom. — Mocksa : U3narensctBo FOpaiit, 2023. — 290 c.
— (O6meoOpazoBarenbubiii 1uki). — ISBN 978-5- 534-16098-7. — Teker
anekTpoHHbI // O6pasoBatenbHass 1iardpopma IOpaiit  [caiir]. — URL:
https://urait.ru/bcode/530422
2. Andunorenona, 1. B. Xumus. bazossriit ypoens: 10-11 kmacchl : yaeOHUK Asist
cpeadero oo6miero oopazoanus / WM. B. Andunorenora, A. B. babkos, B. A.
[TonkoB. — 2-¢ u3n., ucnp. u gom. — Mocksa : U3marensctBo FOpaiit, 2023. — 290 c.
— (ObmeobpazoBatenpHbii nHKI). — ISBN 978-5- 534-16098-7. — Texkcr
anekTpoHHb // O6pasoBatenbHast 1ardpopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/530422 (mata obpamenus: 09.11.2023).
3. Amnapses, A. 1. Obmas xumus. COOpHUK 3aJaHUN C TPUMEpPaMU pPEIICHUH :
ydyeOHOe mocobue s cpeaHero mnpodeccuoHabHOro obpaszoBanusi / A. U.
Amnapues, JI. 1. Adonuna. — 2-e uzza., ucnp. u gon. — Mockpa : M3narenbcTBo
FOpaiit, 2023. — 127 c. — (Ilpodeccuonansuoe odpazopanue). — ISBN 978-5-534-
09932-4. — Tekct : anexTponHbIii // ObpazoBarenbhas miatdopma FOpaitt [caiT]. —
URL.: https://urait.ru/bcode/514556


https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513073
https://urait.ru/bcode/530422
https://urait.ru/bcode/530422
https://urait.ru/bcode/514556

4. T'muaka, H. JI. Obmas xumus B 2 1. Tom 1 : y4eOHUK Il CpEIHETO
npodeccuonansHoro oopasosanus / H. JI. ['unka ; mox pemakiueit B. A. ITonkosa,
A. B. babkoBa. — 20-¢ uza., nepepad.u gon. — Mocksa : M3narensctBo HOpaidt,
2023. — 349 c. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-9916-9672-2. —
Teker : amextponHblii // ObpaszoBarenbHas tuiatrgopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/512151

5. T'muaka, H. JI. O6mas xumus B 2 T. Tom 2 : y4eOHMK I CpPEIHETO
npodeccruonansHoro oopasosanws / H. JI. ['nuka ; mox pemakmueit B. A. ITonkosa,
A. B. babkoBa. — 20-¢ uza., nepepad.u gon. — Mocksa : M3narensctBo HOpaiit,
2023. — 383 c¢. — (I[IpodeccuonanpHoe oopazoBanue). — ISBN 978-5-9916-9670-8. —
Teker : anextponHblil // Ob6paszoBarenbHas miatrdgopma Opaiitr [caiir]. — URL:
https://urait.ru/bcode/512504

6. 3aitnes, O. C. Xumus. JlabopaTopHbIi MPAKTHKYM B COOPHHK 33J1a4 : y4eOHOe
nocobue isicpenHero npodeccuonanbHoro oopaszosanus / O. C. 3aiineB. — MockBa
: M3patensctBo FOpaiit, 2023. — 202 c¢. — (IIpodeccnonansHoe oOpa3zoBaHue). —
ISBN 978-5-9916-8746-1. — Tekcr : anektponHbli // OOpa3oBartesbHas miaThopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/513541

7. MaptsinoBa, T. B. Xumusa. Yruyonenusiit ypoBenb. 10-11 kmaccsl : yueOHHUK
115l cpenHero oomiero oopazopanus / T. B. MapteinoBa, M. B. Apramonosa, E. b.
['onyHoB ; mox obmelipenakiueii T. B. MapTeiHOBOM. — 2-¢ W31., UCTIP. U JIOM. —
Mockaga : UznarensctBo FOpaiit, 2023. — 352 c. — (O61meo0pa3oBaTeabHbIN IUK).
— ISBN 978-5-534-16227-1. — Tekct : osnekrtponHbli // OOpa3oBareiabHas
wiatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/530645

8. Pocun, M. B. Xwumusa. VYueOHUK ® 3aJadyHUK : JUII CPEIHETO
npodeccuonansuoro oopazosanus / . B. Pocun, JI. JI. Tomuna, C. H. ConoBses.
— MockBa : MzmarensctBo IOpaiit, 2023. — 420 c. — (IIpodeccmonanpHoe
obopazoBanme). — ISBN 978-5-9916-6011-2. — Tekcr : daekTpoHHBIH //
Oopa3zoBatenbHas miardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/512022
(mata oopamenus: 09.11.2023).

9. Tymukun, E. . Xumus. B 2 4. Yacte 1. OOmas u HeopraHU4ecKass XUMUS :
y4eOHUK I cpeaHero npodeccuoHanbHoro oopaszosanus / E. Y. Tynukun. — 2-¢

u3n., uchnp. u mon. — MockBa : MzmarenbctBo HOpaiit, 2023. — 385 c¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534- 02748-8. — Tekcr
anekTpoHHbI //  OO6pasoBatenpHas 1atgopma IOpaitit [caiit]. — URL:

https://urait.ru/bcode/513730
10. Tynukun, E. . Xumus. B 2 4. Yacte 2. Opranudeckas XuMus : y4eOHUK IS
cpennero nmpodeccuonansuoro oopazosanus / E. U. Tynukun. — 2-e usn., ucrp. u

nomn. — MockBa : U3marensctBo HOpaiit, 2023. — 197 c. — (IlpodeccuonanpHoe
obOpazoBanue). — ISBN 978-5-534- 02749-5. — Tekct : D2JIEKTpOHHBIN //


https://urait.ru/bcode/512151
https://urait.ru/bcode/512504
https://urait.ru/bcode/513541
https://urait.ru/bcode/530645
https://urait.ru/bcode/512022
https://urait.ru/bcode/512022
https://urait.ru/bcode/513730

O6pa3oBartenbHas matgopma IOpaiit [caift]. — URL:
https://urait.ru/bcode/513731
11. Xwumwus. 3agadyHuK . ydeOHOe mocoOue At CpeaHero mnpodeccruoHaIbHOTO
obpazopanus /HO. A. Jlebenes [u nap.] ; mox obmiei pemakuueii I'. H. ®aneesa. —
MockBa : MsmarenbctBo IOpaiit, 2023. — 236 ¢. —  (IlpodeccuonanpHoe
oOpa3oBaHHe). — ISBN 978-5-9916-7786-8. —
Texcr :anextponnbii // OOpa3oBarensHas Tuiatrgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513091

Humepnem-ucmounuku:
. hvsh.ru — Xypnan «Xumus B mkosey.
. https://postnauka.ru/themes/chemistry — jpexiuu no xumuu Ha caiite [TocTHayka.
3. http://gotourl.ru/4780 (http://elementy.ru/) Hay4HO-TONYJISIPHBIA  TTPOEKT
«32neMeHTbI OobIIOWMHAYKN» ((PU3KKa, XMMUS, MaTEMATHUKa, aCTPOHOMMUSI, HAYKU O

KU3HU, HAyku o 3emie). HoBocTn Hayku, KHUTH, HAyYHO-TIOMYJSIPHBIE CTaThH,
JICKITUH, SHIUKIIOTICTUH.
. http://gotourl.ru/4783  (http://potential.org.ru/)  Caiit = Hay4YHO-IIOMYJISIPHOTO
KypHana

«ITorenumamy. XKypnan uznaércs ¢ 2005 r., ¢ 2011 r. — pazgen « Xumusi».
5. http://gotourl.ru/4785  (http://www.hij.ru/)  Caiit  HayYHO-TIOMYJISIPHOTO
KypHana « Xumus U xKu3Hb». XKypHan n3gaércsa ¢ 1965 r.
6. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/) = Ortkpsbitas
ANEKTPOHHAsg OMOIMoTeKa XuMHuueckoro noprana «Chemnet», coaep uT yueOHbIe

U UH(POPMAIIMOHHBIE MaTepHaibl JJisl MIKOJLHUKOB W y4HuTeleld. B Hell MokHO
HaWTU Y4eOHHMKM TO OOIEeH M HEOPraHWYECKOW XWMUU, OPTaHWYECKON XHWMUH,
MyJIbTUMEINaMaTEPUabl, a TAKXKE 33Ja4l XUMUYECKUX OJUMIIAA]l C PEIICHUSIMH,
3aJlayu BCTYMUTEIbHBIX YK3aMEHOB JIJIs1 aOUTYPUEHTOB.

7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmarimonnsie marepuaibl 00 onummnuanax: MOCKOBCKOM TOpOJICKOM,

Bceepoccuiickon, Menneneesckor, MexayHaponnou. IlpuBenensl 3agauum
TCOPCTUUCCKUX U IKCIICPUMCHTAJIBHBIX TYPOB, HOI[pO6HBIe peuICHusd, CIIMCKU H
dboTorpaduu modeauTeICH.

8. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema
JUCTAHIITUOHHOI'O O6y‘-IeHI/I$I, HaIrpaBJICHHAasA B IMCPBYHO OUCPCAb HA IIOJATIOTOBKY K

OJIMMITHAJaM BCEX YPOBHEHM — OT HIKOJBHBIX A0 MexayHapoaHoi. CalT coaepx ur
OTPOMHOE€ KOJMYECTBO 3aJla4, CTrPYIIUPOBAHHBIX KakKk IO TeMaM, TaK M IO
osmmMmiuazaM. Ilo BceM OCHOBHBIM paszenaM XWUMUU MPUBEIAEH TEOPETUYECKUU
MaTepHuaiu pa3oOpaHbl pEIICHUS TUMOBBIX 33]1a4.

9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxuas crnpaBodHas
uH(pOpMAIUs 0 XUMUYECKHX IJIEMEHTaX U UX CBOMCTBaX (Ha aHTJIMMCKOM SI3bIKE).
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12.

14,

10. http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepueckuii caiit
OHHaﬁH-O6pa30BaHPIH, COACPKUT MHOT'O MHTCPCCHBIX 06p8.30BaTeJ]I>HLIX KYPCOB U

BUJICOJICKIMI JUISI IIKOJBHUKOB, CTYJEHTOB U yduTeleld. ECTh HECKOIBKO KypcOB
10 XUMUHU.

11.  http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service
— camblif aBTOPUTETHBIA B MUPE XUMHUHU UH(POPMAIIMOHHBIM HHTEPHET-pecypc (CalT

TIJIATHBIN).

http://www.organic-chemistry.org/ Tlopranx 1o oOpraHM4ecKOd XWMHUHM Ha
AHTJTMHACKOM SI3BIKE.

13. http://www.xumuk.ru  CaldiT o0 XHMHHU: KJIacCCHYECKHE Y4YCOHUKH,

CIIPABOYHUKH, SHUIUKIONEANH, IIOUCK OPTaHUYECKUX U HEOPraHWYECKUX PEAKLUH,
COCTaBJICHUE YPABHEHHM PEAKIIUN.
http://orgchemlab.com/  Caiit, TOCBAMEHHBI TpakTUYeCKOH  paboTe B
J1ab0paTopuH.

4. KoHTpOJIb M OLIeHKA Pe3yJIbTATOB OCBOCHHS 0011e00pa3oBaTe/ibHO

AUCIHUANIMHBI
KoHTpoJib 1 olieHKa pe3yJIbTaTOB 00yUeHHUs OCYIIECTBIIAECTCS IPENojaBaTesieM
B TMpoIecce IMPOBEACHUS MPAKTUYECKUX 3aHATUH U J1aOOpaTOpHBIX padoT,
TECTUPOBAHMS, & TAKXKE BBITOTHCHHS 00YUYAIOMUMHUCS WHINBUYATbHBIX 3aIaHUMN,
MIPOEKTOB, UCCIIeIOBaHMA. Pe3ynbTaTel 00y4eHUS OMPENesoT, YTO 00yJaroImuecs
JOJDKHBI 3HATh, TOHMMAaTh M JIEMOHCTPUPOBATH 10 3aBEPIICHUHA HW3YUYCHUS
JTUCITUTITUHBI.
st hbopmupoBaHUsi, KOHTPOJIS W OIEHKH PE3yJbTaTOB OCBOEHUS Y4EOHOU
JTUCIUTUIMHBI UCTIONB3YETCS CUCTEMA OIICHOYHBIX MEPOTPUSTHM, TIPEACTABIISIONIASN
co0Ol KOMILJIEKC YYEOHBIX MEPOIPUSATUN, COTJIACOBAHHBIX C pe3yibTaTaMu
oOyuenus u chopmynupoBaHHbix ¢ yaetoM @I'OC COO (nmpenMeTHbIe pe3ybTaThl
no auciumuae) u @I'OC CIIO.

Mopnyas / Paznea
Ne y PesyabTaTr 00yuyeHus OueHo4yHbIe MEpPONIPUATHSA OK
/ Tema
| |OcHoBHOW MOyIB
1 |Pa3pea 1. ®opmyanpoBath 0a30BbIe
OcHoBBI NOHATHSA U 3aKOHbI XUMHH

CTPOEHHSI
BeleCTBA
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Moayas / Paznen

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEepONPUSITHS OK
/ Tema

1.1 |Crpoenue aromoB |CocTaBiIsATh XUMUUECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMHUYECKHX (bopMyIbl cCOeIMHEHHH B XUMHMYECKHX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBUH CO CTEIEHBIO |[IPUPOAA XMMUUECKOH CBSI3H».
pupona OKHCJICHHUS] XUMHUYECKHUX 2. 3aayy Ha COCTaBJICHUE
XUMHUYECKOU AJIEMEHTOB, HCXOS U3 XUMHUYECKHX (GOpMYIT
CBS3U BaJICHTHOCTH U JIByXaTOMHBIX COE€IMHEHUIN

AIIEKTPOOTPHUILATEILHOCTH  |(OKCUIOB, CYIb()UIOB,
TUAPUJIOB U T.I1.).

1.2 |llepmognueckuii | XapakTepu3oBarhb [IpakTuko-opuentupoBanusie |OK 01
3aKOH U TaOMUIa |XMMHUYECKHUE 3JIEMEHTHI B |TEOPETUUYECKUE 3aJaHUs HA OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapaKTEePU3aLUI0 XUMHUECKUX

II0JIO)KEHUEM B as1eMeHTOoB: «MeTtaunyeckue /
NEPUOANYECKON CUCTEME  |HEMETAJNIMYECKHE CBOMCTBA,
XUMHUYECKHX JIEMEHTOB JIEKTPOOTPULATEILHOCTD U
JI.1. MeHnnaeneeBa CPOJZICTBO K DJIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
JJIEKTPOHHBIM CTPOEHUEM U
IIOJIOKEHUEM B IIEPUOINYECKON
CUCTEME XMMHUYECKHUX
anemeHToB J[.11. Menaeneeray.
2 |Pazgen 2. CocraBasath ypasHenusi 1 |KonrposabHas padora
XuMHYeCKHe CXeMBbI XUMHYE€CKHX «CTpoeHue BemecTBa u
peakuuu peakuui XHMHYECKHe PeaKIum»




Moayas / Paznen
/ Tema

Pe3ysabTaTr 00yyeHus

OueHoYHBIE MEPONIPUATHS

OK

2.1

Turel
XUMHYECKHX
peakuuii

CocraBisTh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIeHHS,
OKHCITUTEIHHO-
BOCCTAaHOBUTEIILHBIC
pCaknuu U p€akunuun
KOMIUIEKCO0Opa3oBaHus (Ha
npumepe
THJPOKCOKOMIUIEKCOB
QIIOMUHUS U [UHKA) C
y4acTHEeM HEOPraHHYECKUX
BCIIIECTB

1. 3agaun Ha COCTaBJICHHC
YpaBHEHUH pEaKIUi:

— COeIMHEHUS, 3aMEICHMUS,
pasnokeHusi, 0OMEHa U PeaKIui
C y4acTHeM KOMILUIEKCHBIX
coeMHEHU! (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
AJTIOMUHUS U [IUHKA);

— OKHCIINTEILHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUN C
HCIOJIL30BAHUEM METOA
3JICKTPOHHOTO OajaHca;

— C y4acTHUEM KOMIUIEKCHBIX
coeuHEeHu! (Ha mpuMepe
TUAPOKCOKOMILUIEKCOB ITUHKA U
QITIOMUHHUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
pEeaKlNK COEUHEHUST; MACCOBOM
WU 00BEMHOM JOJIM BBIXOJa
MPOIYKTa PEAKIMK COSTUHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHHH T'a30B;
KOJINYECTBEHHBIX
XapaKTEPUCTUK UCXOJTHBIX
BEILECTB U MPOJIYKTOB PEAKIINH;
Macchl (00beM, KOJIMYECTBO
BEIIIECTBA) MPOAYKTA PEaKIInH,
€CIIM OJTHO U3 BEIIECTB JIaHO B
BHJIE PACTBOPA C ONPEICICHHON
MAacCOBOU J0JIe paCTBOPEHHOTO
BEIIECTBA.

OK 01

2.2

DIIEKTPOIUTHYECK
ast IUCCOLIMANI U
WOHHBIA 0OMEH

CocTaBiATh ypaBHEHUS
XUMHYECKHX PEaKIIuu
MOHHOT'0 OOMEHa C
y4acTUEM HEOPraHUYECKUX
BELIECTB

1. 3amagus Ha cocTaBiIeHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
pEaKIuii C y4aCTHEM OKCHJIOB,
KHUCJIOT, OCHOBaHUM U COJIEH,
HMOHHBIX peaKlUi TuapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JlJabopaTtopHas pabota
«Peakuuu rugpoaunzar.

OK 01




Mopnyas / Pa3nea

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEepONPUSITHS OK
/ Tema
3 |Pa3gex 3. HccnenoBarb crpoenue u  (KoHTposabHas padora
Crtpoenne n CBOMCTBA «CBoiicTBa HEOPraHUYECKHUX
cBoiicTBa HEOPraHUYeCKHUX BellecTB |BellecTB)
HEOpPraHU4ecKUuX
BellecTB

3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «HomenknaTypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIECTBA |[HAa3BaHUE HEOPTaHUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXO/S U3 UX
HEOPTraHWYECKUX |CTPOCHUEM XUMUYECKON (HhOPMYITBI TN
BEIIIECTB COCTaBJICHHE XUMHYECKOU

(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WIIA TPUBUATBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCoOBOM
JI0JIU (MacChl) XUMHUYECKOTO
3JIEMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJacCU(pUKaIMK, HOMEHKIIAType
U XUMUYECKUM PopMynam
HEOPTaHWYECKUX BELIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTH4eckre 3alanus Ha
ONpeAeIeHuE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHJIa XUMUYECKOM
CBS3U U TUIA KPUCTAININYECKON
PELIETKU.

3.2 |®Pusuko- YcranaBnuBaTh 1. Tect «OcobenHocTr OK 01
XUMHYECKHE 3aBHUCHUMOCTH (PU3UKO- XUMHUYECKUX CBOMCTB OKcua0B, |OK 02
CBOMCTBA XUMHUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEMIECTB |aM(OTEPHBIX THAPOKCUIOB U
BEIIECTB OT CTPOEHUSI aTOMOB 1 coJei.

MOJIEKYJI, & TAKXKE THTIA
KPUCTAJUTMYECKOUN pEHIETKH

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX
pEeaKInii C y4acCTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKHUX
BEILIECTB: OKCUIOB METAJIJIOB,
HEMETaJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX
KHCJIOT, OCHOBAHHMI U




Moayas / Paznen

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEepONPUSITHS OK
/ Tema

aM(pOTEePHBIX THIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBONCTBA
U CIIOCOOBI MOTYYCHHUS.
3. [IpakTUKO-OpHUEHTUPOBAHHbBIEC
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKHUX BEIIECTB.
4. JlaboparopHas pabota
«CBoiicTBa METAIIIOB U
HEMETAJIIIOBY.

3.3 |IIpousBoacTBo O6ocHoBsiBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanusie |OK 01
HEOPraHWYECKUX |[IPUMEHEHHUE 3aJIaHus 110 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHii ¢
3HaueHue u OBITOBOM U y4acTHEM HEOPraHUYEeCKUX
MIpUMEHEHHUE B MIPOU3BOJICTBEHHOM BEIIECTB, UCIOJIb3YEMBIX ISl KX
OBITY U Ha JESITCIIbHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (hUBUKO-XUMHUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOMCTBaMH IIOJIy4YEHUSL.

4 |Pa3nen 4. HUccaenoBars crpoenue u |Konrposbnas padora
Crtpoenue u cBoiicTBa opranuyeckux |«CTpoeHue u cBoiicTBa
CBONCTBA BelIeCTB OPraHMYecKuX BelecTB»
OpPraHMYecKux
BelIeCTB

4.1 |Knaccuduxamus, |KnaccudummponaTth 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOEHHUE U OpraHWYEeCKHE BEIIECTBA B |HA3BaHUM OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUI MO TPUBUATILHOMN
OpPTraHUYECKUX CTPOCHHEM WU MEXTYHAPOTHON
BEIIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3agaHusa Ha COCTaBJIEHUE
MOJTHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha ONpeaeIeHUe
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJ U3 3JIEMEHTHOI'0 COCTaBa
(B %).




Moayas / Paznen

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEepONPUSITHS OK
/ Tema

4.2 |CgoiicTBa VYcranaBnuBarh 1. 3aganus Ha cocTaBieHue OK 01
OpraHUYeCKUX 3aBUCUMOCTH (DU3HKO- YpaBHEHUN XUMHUYECKUX OK 02
COEIMHEHUIN XUMHYECKHX CBOUCTB peakiuii ¢ yqactuem

OpPraHMYECKUX BELIECTB OT |OPraHUYECKUX BELIECTB Ha

CTPOEHUS MOJIEKYI OCHOBAHMHU UX COCTaBa U
CTpOEHHUS.
2. 3ajaHus Ha COCTaBJIECHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIINX
XMMHUYECKHE CBOWCTBA C yYETOM
MEXaHU3MOB ITPOTEKAHUSI
JAHHBIX peakLUuil 1
IeHETUYECKOM CBA3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEaKLU C
y4aCTHEM OpPraHUYeCKUX
BEILIECTB.
4. JTaboparopHas paboTa
«[lony4yenue sTrieHa U
W3y4YEHUE €r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opuentupoannsie  |OK 01
BEIIECTBA B MIPUMEHEHNE OPTraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
YKU3HEJESATENIPHOC |BEILECTB B OBITOBOW U XUMHUYECKHUX PEaKIUi ¢
TH YEJIOBEKa. IIPOU3BOJICTBEHHON y4acTUEM OPTaHUYECKUX
[Tpon3BOJACTBO U |IEATEIBHOCTH YEIOBEKA UX |BEIIECTB, UCIOIb3YEMBIX JIJIS UX
IPUMEHEHNE (bU3UKO-XUMUYECKHUMHU UICHTU(UKALMY B OBITY U
OpPraHMYECKHUX CBOICTBaMH IPOMBIIIIIEHHOCTH.

BEIIECTB B
IIPOMBIIIJIEHHOCTH

5 |Pa3gex S. HccnenoBars paBHoBecue [KonTpoabnas padora
Kunernuyeckue U (M CKOpPOCTb XUMHYeCKHX |«CKOpOCTH XMMHYECKOH
TepMOAMHAMM Y EC |peaKI Ui peaknuu U XUuMH4YecKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NpOTEeKaHUsl
XHMHYECKHX

peakuui




Moayas / Paznen

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEepONPUSITHS OK
/ Tema

5.1 |[Kuneruueckue HccnenoBath BIUSHUE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTPAIIUU BBIOOD: OK 02
MPOTEKAHUS pearupyromux BemecTB 1 |— «OmnpeneneHue 3aBUCUMOCTH
XUMHUYECKHX TEMIIEPaTyphbl Ha CKOPOCTh [CKOPOCTU PEAKIUU OT
peaxuit XUMHUYECKHUX PEeaKIHii KOHIIEHTPAIIUU pearupyromnmx

BELIECTBY;

— «OrnpenieneHune 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEMIIEPATYPBI».

2. [IpakTUKO-OpUEHTHPOBAHHBIE
TEOpETUYECKHE 3a/IlaHus Ha
aHayu3 (aKTOpPOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTU
XMMHYECKON PEaKIUU.

5.2 |Tepmonunamuuec |HcciaenoBarh BIUSHUE 1. 3agauun Ha pacuetsl TermaoBbix (OK 01
KHE M3MEHEeHHS KOHIEHTpauy |3 dexToB xumuieckux peaxmmii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U U OIIPE/IETICHUE TUIIA PEAKLIUU
MIPOTEKAHUS TEMIIEPATYPHI Ha CMeNIeHHE |(I10 TerIoBoMY 3 (EKTy: IK30-
XUMHUYECKHUX XUMHUYECKOI'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peakiuii. 2. IIpakTUKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3a/1aHMs HA IPUMEHEHUE
XUMUYECKHX npuHiuna Jle [latense nns
peakumii HaXO’K/ICHUS HaIPaBJICHUS

CMEILIEHUs] PaBHOBECHS
XUMHUYECKON PEAKIIUN U aHAJIU3
(hakTOpOB, BIMSIOMINX HA
CMeEIlleHNEe XUMHUYECKOTO
paBHOBECHSI.
3. JJaboparopHas paboTa
«M3ydeHne BIUSHUS Pa3IMIHbIX
(akTOpPOB HA CMEIICHUE
XUMHYECKOTO PABHOBECHUS.
6 |Pa3gex 6. HccnenoBarb nucnepcusie [ Konrpoabnas padora no reme
JucnepcHbie CHCTEeMbI «/IucnepcHble cucTeMb»
CHUCTEeMbI

6.1 |ducnepcHbie Paznuuathk ncTuHHBIE 1. 3aaun Ha NPUTOTOBJICHUE OK 01

CHUCTEMBI 1 PacTBOPBI, KOJUIOUHBIE pacTBOpPOB. OK 02

(bakTopbI NX
YCTONYUBOCTH

pacTBOpPHI U
rpy0OIUCTIEPCHBIE CHCTEMBI
HA OCHOBE XUMHUYECKOTO
IKCIIEPUMEHTA

2. IIpakTHKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JUCIIEPCHBIE CUCTEMBI,
UCTOJb3yeMble B OBITOBOW U
MIPOU3BOACTBEHHOMN




Mopnyas / Pa3nea

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEepONPUSITHS OK
/ Tema
JESTEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue UccnenoBath Gusuko- JlabGopaTopHas pabora (Ha OK 01
CBOICTB XUMHUYECKHE CBONCTBA BBIOOD):
JIUCTIEPCHBIX pa3IMyYHbIX BUJOB — IIpuroroBienue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HccnenoBanue qucnepcHbIX
CUCTEM.
7 |Pa3pen 7. HccaenoBars cBolicTBa
KadecTBeHHble |OpraHu4ecKuX U
peakuuu HEOpPraHU4ecKUX BellecTB
o0HapyKeHHs € MCII0JIb30BAHUEM
OPraHN4YecKNX U |KauyeCTBEHHBIX pPeaKIuii
HEOPraHHYeCKUX
BellecTB
7.1 |O6HapyxeHue Hccnenosatsb 1. JJaboparopHas paGota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIC PEaKIIUU BBIOOD):
KaTHOHOB U HEOpPraHMYECKUX BEIIECTB |— AHAIUTHYECKHE PEaKuu
AHHOHOB KaTuOHOB [-VI rpymm;
— AHaJTUTUYECKUE PEaKIIUU
AQHUOHOB.
2. [IpakTuyeckue 3a1aHus Ha
COCTaBJICHUE YpaBHEHUM
peaxiuii oOOHapyKEeHUS
KaTuoHOB [-VI rpynmn u
AQHUOHOB, B T.4. B MOJICKYJISIPHON
Y MOHHOM (opmax.
7.2 |OOHapyxeHHe UccnenoBath 1. JJaboparopHnast pabota (Ha OK 01
OPraHNYECKHUX Ka4eCTBEHHBIE PEAKIINHI BBIOOD):
BEIIECTB OpraHUYEecKUX coequHeHni |— KauecTBeHHbIe peakunu Ha
OTJIEIbHBIX OTJIENbHBIX KJIACCOB OTJIEJIbHbIE KIIaCcChl
KJIACCOB C OpPraHMYECKUX BEILECTB;
MCII0JIb30BaHUEM — KadecTBeHHbII1 aHann3
KaueCTBEHHBIX OpPraHMUYECKUX COESAUHEHUH I10
peaxiuit (YHKITMOHATTBHBIM TPYTITIaM.

2. IlpakTyeckue 3aiaHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakmuii oOOHaApYKEHUS




Mopnyas / Pa3nea

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEepONPUSITHS OK
/ Tema
OPraHUYEeCKUX COCTUHEHUM.
Il |[IpuknagHoii MoayIb
8 |Pa3men 8. OunenuBarp nocjeacTeus |3ammura Keiica (¢ yuerom
XuMmus B ObITY U |OBITOBOW U Oyayuueil mpodeccuoHaIbHOM
NMPOW3BOJCTBEHH |POM3BOJACTBEHHOI AesiTeJIbHOCTH)
0ii 1esITeIbHOCTH |1eATeJIbHOCTH YeJIOBeKa ¢
YyeJ0BeKa MO3ULMI DKOJOrHYECKOM
0e30MmacHOCTH
Xumus B ObiTy 1 |OnenuBath nocieactsus  |Keiic (¢ yuetom Oyaymei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeccuoHaIbHOM OK 02
W NeATEeIbHOCTH  |IIPOU3BOJICTBEHHOM JESATETLHOCTH) OK 04
YeJI0BeKa JIeATEIIbHOCTH YeloBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB: OK 07
MO3UIUIK 3KOJIOTHYECKOU 1. Ilorennenue kIuMara u
Oe3o0macHOCTH BBICBOOOYK/ICHUE Ta30BBIX
THIPATOB CO JIHA OKeaHa.
2. bynymue Matepuansl st
aBHa-, MalIMHO- U
npuOOPOCTPOCHUS.
3. HoBble maTepuansl Aiis
COJIHEYHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB.
9.1 (Pa3men 9.1. HuTepnperupoBathb 3ammTa yueoHo-
HccnenoBanue u |XUMHYeCKHE NPOLECCHI M [MCCIEI0BATE]BCKOI0 IPOEKTA
XHUMHYECKHH siBJIeHUs B Ouocepe (c yuerom Oynymeit
aHaIu3 00bEKTOB npo¢eccHOHAIbHOM
ounocdepnbi AesiTeJIbHOCTH)
9.1.1|OcHoBbI Beimonusate nonseiif mukn | 1. JlaboparopHast pabota OK 01
nabopatopHOit AKCIIEPUMEHTAIBHOTO «OCcHOBBI TabOPATOPHOI
MPaKTUKH B MCCJIEIOBAHMUS C MPAKTUKU».
npodecCuoHaNbH |COOMI0OICHIEM MPaBUIT 2. TunoBble pacueTsl MO

BIX JJA0OpATOPUSIX

0e301macHOro oopamieHus ¢
BEIIECTBaAaMU 1
71a00paTOPHBIM
00opyIoBaHEM

TEeMaTHKe SKCIEPUMEHTA.

3. 3amauy Ha BLIYHUCIICHUE
CPEIHEro 3HaYEeHUSI
JKCIIEPUMEHTAIIbHBIX JAHHBIX,
MOTPEIIHOCTH.

4. IlpencraBneHue pe3ysibTaToB
JKCIIEPUMEHTA B Pa3JIMYHON




Mopnyas / Pa3nea

Ne / Tema Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEepONPUSITHS OK
M
¢dopme (Tabanua, rpaduxk,
OTYeT, JOKJIaJI, TPE3CHTALINS ).
9.1.2 | Xumunueckuii Hccnenosats xumuueckuii |1. Tect «CBOMCTBA U COCTAB OK 01
aHaju3 Mpod BOJIbI |COCTAB POO BOIBI BOJIBIY. OK 02
2. 3amanne «XUMHYECKHIT OK 07

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

3. [IpakTHKO-OPHEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
COCTaB BOJBI M CLIOCOOBI
BBIpa)KEHUsI KOHIEHTpaLUi 1
nepecueT KOHLEHTpaIHi (¢
WCTIOJIh30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:

— OuncTtka BOJbI OT
3arpsA3HEHUN;

— Onpenenenue pH Boabl U ee
KHCJIOTHOCTH;

— Onpenenenne )KeCTKOCTH
BOJIbI U CIIOCOOBI €€
yCTpaHEHUSI.




Mopnyas / Pa3nea

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEepONPUSITHS OK
/ Tema
9.1.3 | Xumudeckwii UccnenoBatrs xumuueckuit |1. Tect «Oprannyeckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPraHUYECKUE BEIIECTBA, OK 02
KayecTBa BXOJsilKE B cocTaB poaykToB [OK 07
MPOJYKTOB MUTaAHUS.
MUTaHUS 2. [IpakTHKO-OpHEHTUPOBAHHbIE
3a/1aHM 110 KYJIMHAPHOU
TEMaTHUKe.
3. JlaboparopHas paboTta (Ha
BBIOOD):
— ObHapyxeHue HUTPATOB B
OPOAYKTaX MUTAHMUS,
— HccnenoBanue npoayKToB
NUTAHMS HAa HAJIMYUE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HAJIMYKE YTIIEBOJOB
(kpaxMmai, IJII0K03a, caxapo3a).
9.1.4 | Xumuaeckwuii UccnenoBars xumuueckuit |1. Tect mo teme «Xumuueckuit |[OK 01
aHajau3 npoo COCTaB MPOO MOYBHI COCTaB HEOPTraHUYECKUX U OK 02
MOYBBI OpPTraHUYECKUX YIOOPEHUIN. OK 07

2. 3ananne «B3auMocBs3b
COCTaBa MOYBBI, THII ITIOYBHI U €€
Ha3HAuCHU.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— Ob6HapyxeHnue
HEOPraHUYECKHUX ITpUMeECcE B
1po0ax MOYBHI;

— Omnpenenenne pH BoaHOM
BBITSDKKH TTOYBBI, €€
KHMCJIOTHOCTH U LIEJIOYHOCTH.




Moayas / Paznen
/ Tema

Pe3ysabTaTr 00yyeHus

OueHoYHBIE MEPONIPUATHS

OK

9.15

Hccnenosanue
00BEKTOB
ouochepsl

UccnenoBats XuMHUUECKUIA
cocTaB 00BEKTOB OMOCGhEpHI
Ha MpUMepe MPOTYKTOB
MUTAHUS, BOJbI U TIOYBBI

YueOHO-uCCIeI0BaTEIbCKHI
MPOEKT B 00JIaCTH
HCCleq0BaHus 00BEKTOB
ouocdepsl.

Bo3MoxHBIE TEMBI IPOEKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEH/IAIINH TI0 €€
HCIIOJIB30BAHUIO.

2. UccnenoBanue
pa3pylIaero 1eicTBUsL
MIPUPOTHOM BOJIBI HA
CTPOUTEILHBIC MaTEPHAIIBI.
3. CocraBieHue mpoeKTa
I[BETHUKA/OTOpOa/cana B
3aBHCUMOCTH OT COCTaBa
IPOAHATH3UPOBAHHBIX TIOYB.
4. CocraBieHHe
cOaJIaHCUPOBAHHOTO MEHIO Ha
JieHb (HECNI0) B 3aBUCHMOCTH
OT COJIeP)KaHUS XUMHYECKHUX
MaKpO U MUKPOJJIEMEHTOB B
MPOYKTaX TMTUTAHHMSI.

5. UccaenmoBadue KauecTBa
MUTHEBOI BOJIBI.

6. UccnenoBanue mpod
BOJIONTPOBOJHOM BOJBI HA
npeaMeT YCTpaHeHUs
JKECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH BOJIbI

B CEIbCKOXO03SIMCTBEHHO
NEITEILHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3znen 9.2.
HccaenoBanue u
XHMHYECKUH
aHaJIu3 00bEKTOB
TeXHOC(pepsI

HuTepnperupoBarh
XHMHUYECKHeE NMPouecchl U
sIBJICHUSA B TexHOC(Pepe

Y4eOHo-uccIe10BaTeIbCKUII
MPOEKT (¢ y4eToM Oyayuen
npogdeccuoHaIbLHOM
AesiTeJIbHOCTH)




Mopnyas / Pa3nea

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEepONPUSITHS OK
/ Tema

9.2.1 {OcHOBBI Bemomnusate nonHeiid ukn (1. JJaboparoprast pabota OK 01
nabopaTopHoit HKCIIEPUMEHTAJILHOTO «OcHOBBI TabOpaTOpPHOI
MPAKTUKHU B UCCJIETOBAHMUS C MPAKTHKN.
npodeccuoHanbH |COOIIOICHHUEM MTPaBUIT 2. TUNoBbIE pacyeThl 10
BIX JIa0opaTopusiX |0e30macHOro oOpalleHus C |TeMaTUKe HKCIIEPUMEHTA.

BEILIECTBAMH U 3. 3agauu Ha BHIYUCIICHHE
1abopaTOPHBIM CpEIHEro 3HaYeHUs
000opy1I0BaHHEM SKCIEPUMEHTAJIbHBIX JIaHHBIX,
MOTPELTHOCTH.
4. IIpencraBieHune pe3yibTaToB
9KCIIEPUMEHTA B Pa3IMYHOM
dhopme (Tabauna, rpaduk,
OTYET, TOKJIAJ, IPe3CHTAaIH).

9.2.2 | XuMunueckuii Uccnenosars xumuueckuii |1. 3agaun Ha onpenesieHre OK 01
aHaju3 mnpoo COCTaB MPOO TEXHUYECKOW |METaNIOB, HEOPTaHUYECKUX OK 02
TEXHUYECKOU BO/IbI AHUOHOB M OPraHUYECKUX OK 07
BOJIBI BEIIIECTB B TEXHUYECKON BOJIC

Pa3sHOIo Ha3HAYCHUH.

2. [IpakTuKO-OpUEHTHUPOBAHHbBIE

TEOPETUUECKUE 3aaHusl Ha
COCTaB BOJIBI M CIIOCOOBI
BBIpAXCHHS KOHIIEHTPAIWH U
nepecyeT KOHIEHTpalui (¢

HCII0JIb30BAHNUEM HOPMATHUBHBIX

JIOKYMEHTOB).
3. 3ananue «XUMUYeCKU

COCTaB TEXHUYECKOM BOJIBI, THII

BOJBI U CIIOCOOEI €€
pUMEHEeHUsD» (C

HCIIOJIb30BAHUEM HOPMATHUBHBIX

JIOKYMEHTOB).

4. JTaboparopHas paboTa (Ha
BBIOOD):

— Onpenenenue XJIOPUI0B
METOZIOM THTPOBAHHUS B
TEXHUYECKOH BOJIE;

— Onpezenenne KecTKOCTU
TEXHUYECKOH BOIBI METOJIOM
TUTPOBAHUSI.




Mopnyas / Pa3nea

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEepONPUSITHS OK
/ Tema

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

2. [IpakTHKO-OpHUEHTUPOBAHHBIEC
3a/laHusl HA XUMUYECKHUI aHaIn3
coCTaBa BO3yXa.

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

9.2.4 | XuMmudecKkui HccnenoBath npoOsI 1. IIpaktuxo-opuentupoBanusie |OK 01
aHaju3 mnpoo MaTEepUAJIOB CTPOUTENIBHO- |3aJaHUS IO XUMUYECKOMY OK 02
MaTepuasoB pecTaBpaluOHHON aHaJIM3y Ipod MaTepuaaoB OK 07
CTPOUTENIBHO- JESTENIbHOCTH U IU3aiiHa  [CTPOUTEIHbHO-PECTaBPAIIMOHHOMN
pecTaBpalOHHON JeSTeTbHOCTH U TU3aiiHa.
JeATeTLHOCTH 1 2. JIaboparopnas padota (Ha
Jr3aitHa BBIOOD):

— N3roroBienune kpacok
(moabop MUTrMEHTOB U
CBSI3BIBAIOIIMX BEIIECTB);

— HUccnenoBanue cBOWCTB
BSDKYIIUX BEIECTB HA IPUMEPE
THIICA.

9.2.5|UccaenoBanue HccnenoBath xuMuueckuil | YueOHO-HCCIIE0BATEILCKUI OK 01
00BEKTOB cocTaB 00BEKTOB MIPOEKT B 00JIaCTH OK 02
TeXHOC(hepsl TexHoc(hepsl HAa MpUMEpe  (Hccie0BaHus 00BEKTOB OK 04

TEXHUYECKON BOJBI U TEXHOC(EPHI. OK 07

MaTCpHraJioOB CTPOUTCIIbHO-
pCCTaBpaHHOHHOﬁ
JIESATEIbHOCTH U aAu3aiiHa

Bo3MoxHBIE TEMBI IPOSKTOB:
1. KoHTpoab kauecTBa
TEXHUYECKOH BOJBI PA3HBIX
BHUJIOB B COOTBETCTBUU C
meroaukamu 1mo I'OCT.

2. Co3nanue 1eKOpaTUBHOM
MTYKAaTypKH.

3. IIurMeHTHI B U3JIETUSIX U3
CTEKJIA.

4. UccnepoBanue
paspyuiaroniero 1eiCTBUs BOIbI
Ha CTPOUTENbHBIC MaTEPHAIIBL.
5. OneHka cocTosIHMS BO3/1yXa
pabodeii 30HbI CTIeUATICTA




Mopnyas / Pa3nea

/ Tema Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEepONPUSITHS OK
M

(TexHoora, CTpOHUTENS | T.11., C
ydeToM 00J1acTu
npodeccuoHaTbHON
JeSITeIIbHOCTH) B COOTBETCTBHU
C HOPMaTHBHBIMH
JOKyMEHTaMH.

5. OcobenHocTH peanu3anum JUCHUILIMHBI JJISI HHBAJIUAOB U JIHI
C OrpaHN4Y€HHBbIMHA BO3MOKHOCTHAMH 310POBbSI

B ciydyae oOydeHust B KOJUIEIKE JIMIl C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3M0pPOBbSl  YUHUTHIBAIOTCA  OCOOCHHOCTH  NCUXO(U3MUECKOTO  pa3BUTHUS,
VH/IMBHU1yaJIbHbIE BO3MOKHOCTH U COCTOSTHUE 3/10POBbsI TAKMX 00YUYarOIIUXCSL.

O6pazoBanue 00y4arOIMMUXCsl C OTPAHUYEHHBIMA BO3MOXXHOCTSIMH 3JI0POBBS
MOKET ObITh OPraHU30BAHO KAK COBMECTHO C JIpPYTMMHU OOYy4YaroIIMMMCS, TaK U B
OTJIEIBHBIX IpyHIax.

OOyuaroiyecs U3 4Kclia JIUL ¢ OFPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS
oOecrieueHbITIeYaTHRIMU U (W) DJIEKTPOHHBIMH 00pa30BaTEeIbHBIMU PECYPCaMU B
dbopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBbSI.

OOyueHre WHBANUAOB OCYIIECTBIISIETCS TakXe B COOTBETCTBHHM C
WMHUBUYAIbHON MTPOrpaMMoOi peaduinTaly MHBaNKa (Ipu HAJTMYUN ).

Jist i1 ¢ OrpaHUYE€HHBIMU BO3MOKHOCTSIMU 37I0POBBS 110 CIYXY BO3MOXKHO
npejocTaBieHrue yueOHol nHpopMalui B BU3yaJIbHOU (hopMme (KpaTKUil KOHCTIEKT
JIEKLIMI; TEeKCThI 3aanuii). Ha ayTMuTOpHBIX 3aHATHSX JOIMYCKAeTCS MPUCYTCTBUE
aCCHCTEHTa, a TaKXKe CYypJONEepeBOAUYMKOB U (WIHM) TUDIOCYPIONEPEBOAUYNKOB.
Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS B IMHCbMEHHOHN (opme:
OOy4aroluiicss MHUCbMEHHO OTBEYaeT Ha BOMNPOCHI, IMHUCbMEHHO BBITOJHSIET
npakTuueckue 3aganus. Jloknman (pedepar) Takke MOXKET ObITh MPEJICTaBICH B
NUCbMEHHOU (opMe, TPU I3TOM TpeOOBaHUS K COACPKAHUIO OCTAIOTCS TEMU Ke, a
TpeOOBaHMS K KAaueCTBY M3JI0KE€HHS MaTepuayia (MOHSITHOCTb, KA4ECTBO pEYH,



B3aUMOJICUCTBUE C ayJIUTOPHEN MU T. J.) 3aMEHSIOTCI Ha COOTBETCTBYIOILHE
TpeOOBaHUs, MPEAbIBISIEMbIE K MUCbMEHHBIM paboTaM (KadyecTBO O(GOpMIICHUS
TEKCTa W CIHUCKA JIUTEPaTypbl, TPaMOTHOCTb, HAJMYHME WJUTFOCTPAIIMOHHBIX
MaTepHuayoB U T.1.). [I[pomexxyTouHast arrectanusi Jsl JIMI[ C HAPYIICHUSIMH CITyXa
IPOBOANUTCA B MHUCBMEHHOW (QopMe,IpU 3TOM HCHOIB3YIOTCS OOIIME KpUTEpUU
oueHnuBanusa. [Ipm HEOOXOAMMOCTH BpeMsl MOJATOTOBKU K OTBETY MOXKET OBITh
YBEIUYEHO.

JUiss i ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMU  3/I0POBBSL 0 3PEHHIO
YHUBEPCUTETOM 00€CTIEUMBAETCS BBIYCK U MCIOJB30BaHUE HA YUEOHBIX 3aHITHUSIX
aIbTEPHATUBHBIX (OPMATOB TIEYATHBIX MAaTEpPHAIOB (KPYMHBIA MIPUDT WU
ayauodaiiniel) a Takke obOecneunBaeT OOydarolUXCs HAJJICKAIIMMH 3BYKOBBIMU
CpeACTBaMH BoCHpou3BeeHusT uHpopMmanuu (TUKTOPOHOB U T.1.). JlomyckaeTcs
MPUCYTCTBUE ACCHUCTEHTA, OKa3bIBAIOIIETO OOydYarnieMycs HEoOXOAUMYIO
TEXHUYECKYIO0 IMOMOIIb. TEeKylIHid KOHTPOJb YCHEBAEMOCTH OCYILECTBIIAECTCS B
ycTHOM (opme. [lpm mnpoBeaeHMM NTPOMEKYTOUHOM AaTTECTalUu Uil JIMI[ C
HapyILICHUEM 3pEHUS TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE
cobece1oBaHuE 10 BOIPOCAM.

JUis v ¢ OrpaHMYEHHBIMM  BO3MOXKHOCTSMHM  3JI0POBbsl, MMEIOIINX
HapylIEHUsT OIOPHO- JBUTATEJIbHOIO ammapara MaTepUuaIbHO-TEXHUYECKUE
yCIIOBUSI YHUBEpPCUTETAa O0ECHeYMBalOT BO3MOXKHOCTh O€CHpensTCTBEHHOrO
JOCTyNa OOYy4YarolMXCsi B Y4YeOHbIE NMOMELIEHHUS, a TaKKe MNpeObIBaHUS B HUX
(HaJIMYMe MaHIyCOB, MOPYYHEH, pACIIMPEHHBIX JBEPHBIX TPOEMOB, TU(PTOB;

HaJIMYME CIIeUUaIbHBIX Kpeces U APYTruxX NPUCIOCOOIeHU).

Ha ayauTopHBIX 3aHATHSX, a TAKXKE MPU MPOBEACHUM IPOLEIYpP TEKYILErO
KOHTPOJISL yCIEBAEMOCTH M MPOMEXYTOYHOM aTTECTALMHU JIUIaM C OTPAHMYEHHBIMU
BO3MOYKHOCTSIMM ~ 37I0POBBSI, MMEIOIIUM HApyLIEHUS ONOPHO-ABUIATEIIBHOIO
anmapara MOTyT OBITb MPEIOCTaBICHbl HEOOXOAMMBIE TEXHUYECKHUE CPEICTBA
(mepcoHanbHBIA KOMIBIOTEP, HOYTOYK WM JPYrod TaKeT); JOMyCKaeTcs
MPUCYTCTBUE AaCCUCTEHTAa (ACCHUCTEHTOB),  OKa3bIBAIOUIEIO0  OOydYaroIIUMCS
HEOOXOMMYIO TEXHHUUECKYIO TOMOIIb (3aHATh pabouee MECTO, MepeABUTaThCA O
ayJUTOPHUH, IPOYUTATh 3a/1aHne, ODOPMUTH OTBET, OOIIATHCS C MPENoJaBaTesIeM).



