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1. OOmas  xapakTepuCcTHKAa  NpUMepPHOH  padoueil  mMporpaMmsl
0011€00pa30BaTEJIbHON JUCHUILINHBI « XHUMHUS»

1.1. MecTo AUCUMIUVIMHBI B CTPYKTYpe OCHOBHOW mpo(eccCHOHAIBHOM
00pa3oBaTeIbHOM POrPaMMBbI

OO61eoOpa3oBaTenbHas JAUCHUIUIMHA «XUMHUS» SBISETCS 00sS3aTebHON
4acThl0  00I1€00pa30BaTEIbHOTO IMKJIa 00pa3oBaTeNbHOM TPOrpaMMbl B
cootBercTBUM ¢ ®I'OC CIIO mo cnenmanbroctr 31.02.01 Jlewebnoe aeno.

TpynoeMKOCTh TUCIHUIUIMHBI «XUMUS» Ha YIIIYyOJICHHOM YPOBHE COCTAaBIISET
144 yaca, u3 xotopbix 102 yaca — 6a30BbIi MOoaysb (7 pasnenoB) u 42 yaca —
NPUKIAIHOW MOIyih (2 pasnaena), BKIIOYAIONIUN MPAKTUKO-OPUEHTUPOBAHHOE
COJICp’KaHMe, YCWIMBAIOIIEe NPOPMIHHYIO COCTaBIISIIONUIYI0 IO KOHKPETHOM
npodeccun Win crenuagIbHOCTH.

[TpuknagHOi MOIynbh BKIOYAET ABa pasnaena. Pasgen 8 «Xumus B ObITY U
MPOU3BOJICTBEHHON  JIEATEIIBHOCTH  4YEJOBEKAa»  pealin3yeTcs g BCeX
npodeccHii/cenualIbHOCTeH Ha MaTepuajie KeHCoB, CBI3aHHBIX C SKOJOTHYCCKOM
0€30MacHOCTbI0 M OLICHKOM TMOCHEACTBUI OBITOBOM M MPOU3BOICTBEHHOMN
NEeATeNIbHOCTH, TI0 OTpacisM Oyaymiedl npodecCHOHAIBHOW — JeATebHOCTH
00yJaroImuxcs.

TemaTtuka pazgena 9 Bappupyercs 1Mo o0bekTy Oynyuieil npodeccuoHalibHON
NEeSTENPHOCTH CTYIAEHTOB — Ouocdepa (KUBbIE OpPraHU3Mbl) WM TexHOchepa
(TeXHOJIOTHYECKUE OOBEKTHI):

— 711 YKpYIHEHHBIX TPy cnenuansHoctel / 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 pexomeHxyeTCs
TeMatuka «MccnegoBanue 1 XUMUYECKHI aHAIU3 00BEKTOB OHochepbI»;

— JUTIsl YKpYIHEHHBIX TpynI crienuanbHocTel / mpodeccuit 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pexomenayetcsi TemaTuka «lccienoBanue
U XUMHYECKUH aHaIn3 00BEKTOB TEXHOCHEPHI».

[lepuon oOydeHHss W  pacmnpefiesieHHe T0 CeMecTpaM  OIpeaelseT
oOpazoBarenbHas OpraHU3aIHs CAMOCTOSTEIHHO, C YUYETOM JIOTUKH (POPMUPOBAHUS
NpPEAMETHBIX  PE3yJbTAaToB, OOMMX U MNPO(HECCHOHANBHBIX KOMIETEHIIUMN,
MEXKIIPEIMETHBIX CBSI3€Ud C JAPYTMMH JUCHUIUIMHAMU O00I111€00pa30BaTEIbHOTO U
o01enpodecCuoOHaNTBHOTO IIUKIJIOB YU4€OHOTO TJIaHa.

1.2. Heau u muianupyemble pe3yJbTaThl OCBOCHUS JUCHUNIMHBI
1.2.1. Heau u 3a0a44 JTUCHUATLIMHBI

@opMHUpPOBaHUE Y CTYJICHTOB XHWMHWYECKOM COCTaBIISIONIEM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpA KaK OCHOBBI MPHUHATUSA PEHICHUNW B KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO MTOBEJICHUS B IPUPOIHOM CpeJIe.



3agaum JTUCUMILIUHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUsS XUMUYECKUX
IIPOLIECCOB U SIBJICHUI B OKPY’KAIOLIEH Cpelie, IEITOCTHOM HayYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSA NPOBOAUTH pPACUEThl MO XUMUYECKUM GopMmysiam u
YpaBHEHUSIM XMMHMYECKHX peaKklui, I[UIaHUpPOBATh U  HUHTEPIPETHUPOBATH
pe3yabTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) copmupoBaTh HABBIKM TPOBEJCHUS XUMHUYECKHX JKCIEPUMEHTAIBHBIX
UCCJIEIOBAHMI C COOJII0ICHUEM TPaBMII 6€30MacHOro0 OOpaIIeHus ¢ BEIeCTBaMUu 1
1ab60paTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHUS aHATIM3UPOBATh, OLICHUBATh, IPOBEPATH HA TOCTOBEPHOCTH
1 000011aTh HH()OPMALIUIO XUMUYECKOTO XapaKTepa U3 pPa3IMYHbIX HCTOYHHUKOB;

5) cpopMupoBaTh yMEHHUS TPOTrHO3UPOBATH MOCIEICTBUSI CBOEH JI€ATEIbHOCTH
U XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOCTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTU JOCTHKEHUN XUMUYECKON HAyKH
Y TEXHOJIOTUH JJIsl pPa3BUTHS COLMAIBHON U POU3BOJICTBEHHOM cep.

1.2.2. Ilnanumpyemble pe3yJabTaThbl OCBOEHHS 001Ie00pa3oBaTeJbHOM
aUucIUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ochoBe PI'OC COO



Kox v nanmenoBanue
(popmupyemsbIx
KOMIIeTeHIIN

[Inanupyembie pe3yabTaThl 0CBOEHHS THCHUILIUHBI

Oo6mue’

JMCuMIIMHAPHbIE?

OK 01. Beibupats
CIOCOOBI peLICHUS
3a1a4
npo¢eCcCHOHATBHON
JEATeIIHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacT Tpy10BOr0o BOCIUTAHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEepPCTRBa,
Tpynomooue;

- TOTOBHOCTH K aKTUBHOM JICATEILHOCTH TEXHOJIOTHYECKON 1
COIMAJILHOW HANPABJIEHHOCTH, CIIOCOOHOCTh HHUIIUUPOBATD,
IUTAHUPOBATh M CAMOCTOSTEIIBHO BBIITOIHITH TAKYIO
JIEATEIbHOCTD;

- HHTEpEC K pa3IU4HbIM cepaM mpodheccuoHaTbHOMI
JIeATCILHOCTH,

OgiaieHHe YHHUBEPCAJIbHBIMH YUeOHBIMH
NMO3HABATEJbHBIMM JIeliCTBHSIMH:

a) 0a30Bble JJOTHYECKHE JIeiiCTBUS:

- CaMOCTOSATEIBHO (POPMYJIMPOBATH U AKTYyATU3HUPOBATH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK UM OCHOBAHUS JUIs
CpaBHEHHUS, KJIACCU(PUKAIIUU 1 0000IICHNUS;

- OIPEENSTh LIEIH IeATEIHHOCTH, 33/1aBaTh MapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTBH KOPPEKTHUBBI B JICATEIIBHOCTh, OICHUBATH
COOTBETCTBHUE PE3YJIBTATOB IICJISIM, OLICHUBATh PUCKH
MOCJIEICTBHH JI€ITEILHOCTH;

- BJAJETh CUCTEMON XUMUYECKUX 3HAHUM, KOTOpask BKJIIOYAECT:
OCHOBOIIOJIATaONINE MOHATHS (XUMHUECKUM SJIEMEHT, aTOM,
AJIEKTPOHHAsI 000JI0YKa aTOMa, S-, P-, d-2JIEKTPOHHBIE OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPUIATENBHOCTD, CTENIEHb OKUCIIEHUS, XUMHYECKast
CBsI3b, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00BEM, YTIIEPOIHBIHA
CKeTeT, (PyHKIMOHANbHAs TPYMIa, pauKal, H30Mepus,
M30MEpbI, TOMOJIOTHUECKHUH Psiji, TOMOJIOTH, YTIE€BOAOPOIbI,
KHCIIOPOJI- ¥ a30TCOIEPIKAIINE COSAMHECHUS, OMOIOTHYECKH
aKTUBHBIC BEIIECTBA (YTJIEBOJBI, )KUPBI, OCIIKN), MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIC
COCTMHEHUS, KPUCTAIUTMYECKASI PEIIETKA, TUITBI XUMHUYECKIX
peaknuii (OKHCIUTETLHO-BOCCTAHOBUTEIIBHBIC, IK30- U
SHIOTEPMUYECKHE, PEAKIIMK HOHHOTO 0OMEHa), pacTBOD,
BJIEKTPOJIUTHI, HEANEKTPOIMUTHI, JIEKTPOJIUTHUYECKAS
JUCCOLMAIUsl, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOHN peakiny, XHMHYECKOE PABHOBECHUE), TECOPUU H
3aKOHBI (TEOPUSI XUMUUYECKOT'O0 CTPOCHUSI OPraHUYECKUX BEIIECTB
A.M. BytnepoBa, Teopusi JIEKTPOITUTHIECKON TUCCOIUALINH,
nepuoanyeckuil 3akoH J1.11. MenneneeBa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHH,
(haKTOJIOTUYECKHE CBEACHHS O CBOWCTBAX, COCTABE, MOJYYCHUH U
0€301acHOM HMCTIOJb30BAaHUH BAXKHEHIITMX HEOPTAHUUECKUX U

' Yka3blBalOTCS MMYHOCTHBIE U MeTanpeaMeTHble pe3ynbTaThl 3 ®rOC COO (B nocneaHeit peaakuum ot 12.08.2022) B oTrnaronbHol (opme, hopMupyemble
obweobpasoBaTenNbHOM ANCUUNIIMHON
2 QvcumnnuHapHble (NpeaMeTHbIe) pesynbTaThl yKasblBaloTCA B COOTBETCTBUM C METOAMKON NpenoaaBaHns ANCLMNINHBI




- pa3BHBaTh KPEATUBHOE MBIIIJICHUE TPU PEIICHUH
KU3HECHHBIX MPOOJIEM

0) 0a3oBbIe HCCAEA0BATEIbCKHE TeHCTBHSA:

- BIQJICTh HaBBIKAMU y4eOHO-UCCIIEIOBATEIBCKOMN U
MIPOEKTHOM JIeATETbHOCTH, HABBIKAMHU Pa3peIieHus! Mpoodiiem;
- BbIAABJIATH HpI/ItII/IHHO-CJICIICTBCHHBIC CBSI3HU U
aKTyaHI/I3I/Ip0BaTI> 3anaqy, BbBIIBHUT'ATh FI/IHOT€3y ce peHIeHI/ISI,
HaXO0OIUTh apFYMeHTBI 11 10Ka3aTCJIbCTBA CBOUX
YTBEP)KICHHH, 33/1aBaTh apaMeTPbl U KPUTEPUH PEIICHHUS,

- aHAJIM3UPOBAThH MOJTyUYCHHBIE B XOJIC PEIICHUS 3a/1a4H
PE3yNbTaThl, KPUTHUECKH OI[CHUBATh UX JOCTOBEPHOCTb,
MPOTHO3UPOBATH H3MEHEHHE B HOBBIX yCIIOBUSIX;

- YMCTB HepeHOCI/ITB 3HAHUA B HO3HaBaTCHBHy10 n
MPAKTUYECKYIO0 00JIACTH KU3HECATCIILHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacrei;

- BBIJIBUTATh HOBBIC UJICH, ITPEIaraTh OPUTHHAIbHBIC
MOJIXOJIbI U PEIICHHUS;

- CIIOCOOHOCTH MX UCIIOJIB30BAHUS B IO3HABATEILHOM U
COLIMATIbHOU MTPAKTHKE

OpPraHWYECKHUX BEIIECTB B OBITY U MPAKTUYECKON JCATEITHHOCTH
YeJIOBEKA;

- YMETH BBIABJIATH XapaKTEPHbIEC IPU3HAKU U B3aUMOCBS3b
M3YYECHHBIX IOHATUH, IPUMEHATh COOTBETCTBYIOLIHUE MIOHATHUSA
[IPY ONIMCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX U
OPraHUYECKHUX BEUIECTB U X MPEBPAILCHUI; BbISIBISATD
B3aMMOCBSI3b XUMHYECKIX 3HAHUM C TTOHATUSIMH U
MPEJCTABICHUSMHU JPYTUX €CTECTBEHHOHAYYHBIX IMPEIMETOB;

- YMETh UCIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCTMHEHUHN
MEXIYHAPOAHOTO COK3a TEOPETUYECKON U MPUKIAJHOW XUMUU
U TpUBHAJbHBIC HA3BAHUS BOKHEHIINX BEIIECTB (ITUJICH,
alleTUIIeH, MHIepuH, Gpenon, hopManbaeru, yKCycHas
KHUCJIOTA, [JIMUHH, YTapHbIA Ta3, YTJIEKUCIbIN Ta3, aMMHaK,
ramieHasl M3BeCTh, HeranieHasl M3BeCcTh, MUThEBAs COJla U
JPYTHX), COCTABJIATH (DOPMYITBI HEOPTAHUICCKUX U
OPraHMYECKHUX BEIIECTB, YPABHEHUSI XUMHUYECKUX PEAKIUH,
OOBSICHATH UX CMBICH; TIOJITBEPIKIATh XapaKTEPHBIE XUMHUYECKHE
CBOICTBA BEMIECTB COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMU U
3aMUCsIMU YPaBHEHUN XUMHUYECKUX PEAKIIHii;

- YMETh YCTAaHABJIMBATh PUHAJICKHOCTh U3YUYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB K ONpPEICICHHBIM
KJIacCaM U rpynnaM COCMHEHUH, XapaKTepU30BaTh UX COCTaB U
BAOKHEHIIME CBOWMCTBA; ONPEEATh BUIbl XHMUYECKUX CBA3EH
(xoBaneHTHAs, MOHHAS, METAINTUYECKAsI, BOJOPOHAS ), TUITHI
KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIACCH(PUITUPOBATh
XUMHUUYECKHE PEaKIUU;

- copMHUPOBATH MIPEACTABJICHHS: O MATEPHUATILHOM CIMHCTBE
MHpPA, 3aKOHOMEPHOCTSX U [IO3HABAEMOCTH SIBJIEHUW IIPUPOLBI; O
MECTE ¥ 3HAYCHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€
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posM B 00ecrieyeHUH yCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA: B
peleHny npobeM KOJIOTHIECKO, SHEPreTUUECKOM 1 MUILEBON
0€301acHOCTH, B Pa3BUTUHM MEIULIMHBI, CO3JaHUHU HOBBIX
MaTCpraJIOB, HOBBIX HCTOUYHHUKOB SHCPIUH, B obecrieyeHnu
paMoOHAIBLHOTO MPUPOIOTIOIB30BaHUS, B (POPMUPOBAHUH
MHUPOBO33PEHUS U OOIIEH KYJIbTYPhl YEIOBEKA, a TAKKE
9KOJIOTUYECKU OOOCHOBAHHOI'O OTHOILEHHSI K CBOEMY 370POBBIO
Y IPUPOJHOM cpene;

- BJIaJIeTh CUCTEMON XUMHUYECKUX 3HAHU, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAOLIE MOHATHUS (JOMOJHUTEIBHO K CHCTEME
MOHATHUI 6a30BOr0 YPOBHS) - H30TOMbBI, OCHOBHOE U
BO30YKJIEHHOE COCTOSTHHE aTOMa, THOPHIM3AIUs AaTOMHBIX

nn

opoOuraneii, xumuueckas csa3b ("C " u ", KpaTHBIC CBS3H),
MOJISIpHAsl KOHLIEHTPAIHs, CTPYKTYpHas (opMyJia, H30MepHst
(cTpykTypHas, reoMeTpruueckast (LIUc-TpaHC-U30MEpHS), TUIIBI
XUMHUYECKHUX PeaKIuil (roMo- U TeTeporeHHble, 00paTUMBbIE U
HeoOpaTUMBbIE), paCTBOPHI (MCTUHHBIE, TUCTIEPCHBIE CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTETIEHb TUCCOLUAIINY, SJICKTPOIIH3,
KPEKUHT, pU(GOPMUHT); TCOPUHU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIUE B OCHOBE IIOHUMaHUs
NPUYMHHOCTU M CUCTEMHOCTH XUMUYECKUX SIBIICHHM,
COBPEMEHHBIE IIPEICTABICHUS O CTPOCHUH BEILLIECTBA HA
aTOMHOM, MOJIEKYJIIPHOM U HAaJIMOJIEKYJISIPHOM YPOBHSIX;
MIPEJICTAaBICHHS O MEXaHU3MAaX XUMUYECKUX peaklui,
TEPMOJUHAMHYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTAX MX
MPOTEKaHHUs, 0 XUMHUUYECKOM PaBHOBECHH, IUCIIEPCHBIX
cuctemax, (aKTOJIOTUYECKUE CBEICHUS O CBOWCTBAX, COCTABE,
MOJYYEHHUU M 0€3011aCHOM UCIIOJIb30BAaHUH BaAXKHEUIITNX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB B OBITY U




IIPAKTUYECKOM eATEIbHOCTH YeJIOBEKa; OOIMX HAyUHbIX
HOPUHIUIAX XUMHUUECKOT0 MTPOU3BOICTBA (HA MpUMeEpe
IIPOM3BOJCTBA CEPHOM KMCIIOTHI, aMMHaKa, METAHOJIA,
nepepaboTku HePTH);

- YMETh IPOBOJHUTH PACUYETHI 10 XUMHUYECKUM (popMyIiam u
YPaBHEHUSIM XUMHUUECKHUX PEAKIUM ¢ HCIIOJIb30BaHUEM
(bu3nyecKrX BeJIMYUH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BELIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: PACYEThI 10 HAX0XKJICHUIO XUMUUYECKON (OpMYIIbI
BEIIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BELIECTBA)
IIPOAYKTA PEaKLUU, €CIU OJHO U3 UCXOJHBIX BEIECTB JaHO B
BU/JIE PacTBOpA C ONIPEAEIEHHON MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA UM JJaHO B U30BITKE (MMeeT
MIPUMECH); PacYeThl MACCOBOM MM OOBEMHOM JTOJTM BBIXO/A
MPOIYKTA PEAKIMH; PacyeThl TEIUIOBOTO dPPeKTa peaKini,
00BEMHBIX OTHOILIEHUH Ta30B;

- YMETb BBIABIIATH XapaKTEPHbIC IPU3HAKU U B3aUMOCBSI3b
W3YYCHHBIX TOHATHH, IPUMEHATH COOTBETCTBYIOLINE TOHATHS
IIPY OIIMCAHUM CTPOEHUS U CBOWCTB HEOPraHUUYECKUX U
OpPraHMYECKUX BEIIECTB U UX MIPEBPALLEHUI; BBIABIATH
B3alMOCBSA3b XUMUYECKUX 3HAHUN C TIOHATUSAMU U
IIPEJICTAaBICHUSIMU IPYTHX IPEAMETOB Il 00JIee OCO3HAHHOTO
MOHUMaHHS U OOBSICHEHHSI CYIIHOCTH MAaTEPUATBHOTO €IMHCTBA
MUpa; UCII0JIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
OOBSICHEHUS U IIPOrHO3UPOBAHMS ABJICHUH, MIMEIOLINX
€CTECTBEHHOHAYYHYIO IIPUPOAY;

- YMETb UCIIOJIb30BaTh HANMEHOBAHMSI XUMUYECKUX COCIUHEHUN
MEXIyHapOAHOI'O COI03a TEOPETUUECKOM U MIPUKIAIHON XUMUU
Y TPUBUAJIbHBIE HA3BAHUS BELLIECTB, OTHOCSAIMXCS K U3yUEHHBIM
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KJIacCaM OPTaHUYECKUX U HEOPTaHUYECKUX COCAUHECHMUI;
UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY ISl COCTABIICHHS
(bopMyI1 HEOPTraHMUYECKUX BEIIECTB, MOJIEKYISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX, COKPAILICHHBIX U CKEIETHBIX)
(hopMyJT OpraHNYECKHUX BEIIECTB; COCTABIIATh YPAaBHEHUS
XUMHUYECKUX PEAKIUN U PACKPBIBATh UX CYIIHOCTH:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peakUuil; peaKiuii
HOHHOTO OOMEHA ITyTEM COCTABJICHUS UX IMOJTHBIX U
COKpAIIICHHBIX HOHHBIX YPABHEHU; PEaKIuii THAPOIIN3a,
peakiuii KomriekcooOpa3oBaHus (Ha mpuMepe
THJIPOKCOKOMIUJIEKCOB IIMHKA U ATFOMUHUS ); IOATBEPKAAThH
XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMH IKCIEPUMEHTAMH U 3AMUCAMH YPaBHEHU
XUMHUYECKUX PEaKIUil;

- YMETb KJIACCH(PUITUPOBATH HEOPTAHUIECKHE U OPTaHUIECKUE
BEIIIECTBA U XUMUYECKHUE PEAKIINH, CAMOCTOSITEIFHO BHIOUPATh
OCHOBAHUS U KPUTEPHUH IS KIIACCU(PUKAIIMH HU3ydaeMbIX
XUMHUYECKUX 00BEKTOB; XapaKTepU30BaTh COCTAB U Ba)KHEHIINe
CBOWCTBA BEWIECTB, IPUHAJICKAIIUX K ONPEIEICHHBIM KJIaccaMm
U TpynIaM COeIMHEHUH (MPOCThIE BEIIeCTBa, OKCHIBI,
THJIPOKCHIBI, COJIU; YTICBOIOPOIBI, MPOCTHIE 3(DUPBI, CTUPTHI,
(eHOJTBI, aJTbICTH/IBI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CJIOXKHBIC
3(UpPBI, KUPHI, YTIEBObI, AMUHBI, aMUHOKHUCIIOTHI, OCIIKH);
MPUMEHSTh 3HAHUS O COCTABE U CBOMCTBAX BEILIECTB IJISI
AKCIEPUMEHTAIIBHON MTPOBEPKH T'MIIOTE3 OTHOCUTEIBLHO
3aKOHOMEPHOCTEHN MPOTEKAHUSI XMMUYECKUX PEaKINil 1
[IPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHUS;

- YMETh ITOATBEPKAATh HA KOHKPETHBIX IIPUMEPAX XapaKTEP




3aBHCHUMOCTH PEaKIIMOHHOW CITOCOOHOCTH OPTaHUYECKUX
COEMHEHHUI OT KPaTHOCTH U THIa KoBaneHTHOH cBs3u ("T " u
""), B3AUMHOT'0 BJIUSHUS aTOMOB U IPYIIII aTOMOB B MOJIEKYJIaX;
a TaKkXKe OT 0COOCHHOCTEH pealn3aluyl pa3IMYHbIX MEXaHU3MOB
IIPOTEKAHUs PEaKLIUH;

- YMETb XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM H BO30Y>KJIEHHOM COCTOSIHUH) U MOHOB XUMHUYECKUX
aneMeHToB | - 4 nepuonos Ilepuoanueckoii cucremsr 1. M.
MeHeneeBa U UX BAJICHTHBIE BOBMOYKHOCTH, UCTIOJb3YS
nousTus "'s", "p", ""d-anexkTpoHHBIE" OpOUTAIIN, YHEPTETUUECKHE
YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XMMUYECKHX JIEMEHTOB U 00pazyeMbIX UMM COETUHEHUH 110
MEepPUOJIaM U TPYIIaM;

OK 02. Hcnonb3oBaTh
COBPEMEHHBIE CPE/ICTBA
MIOMCKa, aHaJIN3a U
MHTEPIIpETaluu
uHpOpMaLUU U
nH(pOPMAIMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHHUS 33144
npo¢eCcCuOHANTBHOM
JeSITeTbHOCTH

B 00/1acTH HEHHOCTH HAYYHOI'O IIO3HAHMSA:

- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON
IIPAKTUKU, OCHOBAaHHOI'O HA AUAJIOTE KYJIBTYP,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B
IIOJIUKYJIbTYPHOM MUPE;

- COBEpPLIECHCTBOBAHUE SA3bIKOBOM U YATATEIBCKOU KYJIBTYPbI
KaK CpeZICTBa B3aUMOJICHCTBUS MEXTy JIFOJbMU U ITO3HAHUS
MUDa;

- OCO3HAaHME LIEHHOCTH HAyYHOU e TeIbHOCTH, TOTOBHOCTh
OCYILIECTBIIATh IIPOCKTHYIO U HCCIIEN0BATENIBCKYIO
JIEATENBHOCTh MHINBUYAJIBHO U B IPYIIIIE;

OgnageHne yHMBepPCAJIbHBIMH Y4¢OHBIMH
NMO3HABATEJbHBIMH ACHCTBUAMM:

B) padorta ¢ nngopmanmeii:

- YMETh IUIAHUPOBATH U BBITOJHATh XUMHUCCKHNA YKCIIEPUMEHT
(mpeBpallleHus1 OpraHMYECKUX BEIEeCTB IPU HarpEeBaHUH,
MOJTyYeHHUe ITUJICHA U U3YYCHHE €ro CBOIMCTB, KAUeCTBEHHBIE
peaKkiuu Ha aabAEeTUAbl, KpaxMaJl, YKCYCHYIO KUCIIOTY;
JieHaTypalys OEIKOB MPU HArPeBaHUH, [IBETHBIC PEAKIIUU
OENKOB; MPOBOANTH PEAKIIUU HOHHOTO OOMEHA, OMPEACIIsATh
Cpey BOJIHBIX paCTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha CyIb(aT-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHS;, pelliaTh
AKCTIEPUMEHTAJIbHBIE 3a/1a4M 110 TeMaM "MeTamuibl" u
"Hemeranssl") B COOTBETCTBUHU C TIPaBUIIAMU TEXHUKU
0€30macHOCTH MPU 0OpaIEHUH C BEIECTBAMH U JJA0OPATOPHBIM
000pyAOBaHNEM; IPEJICTABIIATH PE3YIbTAThl XUMHUUECKOTO
HKCIEpUMEHTA B (JOpPME 3aITUCH YPAaBHEHUH COOTBETCTBYIOIIUX
peakiuit 1 GopMyITUPOBAThH BHIBOBI HA OCHOBE ITHX
pE3yJIbTATOB;
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- BIIQJICTh HaBBIKAMU MOJTy4eHUsI THPOPMAIIUU U3 UICTOYHUKOB
Pa3HbIX THUIOB, CAMOCTOSITENILHO OCYIIIECTBISAThH MOUCK,
aHaJIM3, CHCTEeMATU3alUI0 U HHTEPIPETAINIO HH(POpMALUU
Pa3NUYHBIX BUAOB U (POPM IpECTaBICHHUS;

- C03/1aBaTh TEKCTHI B PA3JIMYHBIX (OopMATaX C yUETOM
Ha3Ha4YeHUS HHQOPMAIINH U [IEICBON ayTUTOPUH, BRIOUpAsT
ONTHUMAIBHYIO (OPMY TIPEICTABJICHHS ¥ BU3YaTU3aIINH;

- O€HUBATb JOCTOBCPHOCTD, ICTUTUMHOCTD I/IH(l)OpMaHI/II/I, €e
COOTBETCTBHE NMPABOBBIM U MOPATbHO-3TUYECKUM HOpMaM;

- HCIIOJIb30BAaTh Cpe/ICTBA HHPOPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3allMOHHBIX 3334 C
co0JIt0IeHNEM TpeOOBAaHHUM HIPrOHOMUKH, TEXHUKHU
0€301acHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

- BJIaZICTh HAaBbIKaMU paCliO3HaBaHHWA U 3alIHUThL I/IH(l)OpMaIII/II/I,
nH(pOpMaAITMOHHOM 0€301MaCHOCTH JTUYHOCTH;

- YMETh aHAJM3UPOBATh XMMHUYECKYI0 HH(OpManuio,
NOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MAaCCOBOM
undopmanuu, cetb HTEpHET U npyrue);

- BJIaICTb OCHOBHLIMU MCTOJJAMH HAYUHOI'O ITO3HAHHA BCIICCTB U
XMUMUYECKHX SIBIICHUH (HaOIroieHue, M3MEpEeHne, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMCTb ITPOBOAUTDH PaCYCThI 10 XUMHUYCCKUM (i)opMynaM n
YPAaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ C HUCITIOJIb30BAHUEM
(bU3MYECKUX BEIMYHH, XapaKTePH3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOI CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE
YCJIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOIb30BAThH
CHCTEMHbIE XUMHUYECKHE 3HAHUS JUIS IPUHATHUS PELICHUI B
KOHKPCTHBIX JKU3HCHHLBIX CUTYAllUAX, CBA3AHHBIX C BCIICCTBAMU
" UX IPUMCHCHUCM,

- YMCTb CaMOCTOATCIIbHO IJIAHUPOBATDb U IMTPOBOAUTH
XUMHUYECKHUH SKCTIEPUMEHT (ITOJTyuYeHUE U U3yYeHUE CBOWCTB
HEOPraHNYeCKUX M OPraHMYECKHUX BEIIECTB, KAUECTBEHHBIC
PEaKLUH yTIeBOIOPOAOB PA3INYHBIX KJIACCOB U
KHCIIOPOJICOIEPKALINX OPTraHUYECKIX BEUIECTB, PELICHUE
IKCIIEPUMEHTAIBHBIX 337124 [0 PACIIO3HABAHUIO HEOPTaHMUECKHX
Y OPraHUYECKUX BEIECTB) C COOIIOICHUEM MPaBMII OE30I1aCHOTO
oOpaleHus ¢ BemecTBaMu 1 1a00paTOPHBIM 000pyI0BaHHUEM,
(bOpMyITUPOBATH LIEJIN UCCIICAOBAHMUS, IPEIOCTABIISTH B
pa3nuuHON GopMe pe3ysIbTaThl SKCICPUMEHTA, aHAIN3UPOBATh
OLICHUBATh UX JOCTOBEPHOCTb;

- YMETh OCYIIECTBIIATH II€JICHANPABICHHBIA TOMCK XMMUYECKOU
uH(pOpMaIMyU B pa3IUUHBIX UCTOYHHUKAX (Hay4Has U y4eOHO-
Hay4YHas JUTEpaTypa, CPeICTBa MacCOBOM MH(oOpManuu, CeTh
WHTEpHET U Ipyrue), KpUTHUECKHU aHAIU3UPOBAaTh XUMUUYECKYHO
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uHpopmaruio, nepepadbaTpiBaTh €€ U UCIIOIH30BATh B
COOTBETCTBUU C IOCTABICHHOMN y4eOHOI 3a1auei;

- BJAJETh CUCTEMOM 3HAHUM O METOAAaX HAYYHOI'O NTO3HAHUSA
SIBJIEHUW IPUPOJBL, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U
YMEHUSIMH PUMEHATH 3TH 3HAHUS [IPU SKCIIEPUMEHTAIILHOM
HCCJICIOBAHUHN BEILIECTB M IS OOBICHCHHUSI XUMUYCCKUX
SIBJIEHW, UMEIOIINX MECTO B IPUPOJIE€ MPAKTUYECKOMN
JIeATCILHOCTH YSJIOBEKA M B IOBCEIHEBHOM JKU3HH;

OK 04. Db dexTuBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTHBE
Y KOMaH/Ie

- TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSITENIbBHOCTH U
CaMOOTIPEIEIICHHIO;

-OBJIa/ICHHE HABBIKAMU Y4eOHO-HCCIIET0BATEIbCKOM,
MPOEKTHOMU U COLIMATIbHOM JEATEIIbHOCTH;

OBiaseHue YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
AefCTBUAMMU:

0) coBMecTHAasI IeITeJIbHOCTD:

- IOHUMATh U UCTIOJIb30BATH IPEUMYLIECTBA KOMAaHIHON U
UHAUBUAYATbHON paboOThI;

- IPUHUMATD LIEJIA COBMECTHOM JESATEIBHOCTH,
OpPraHu30BbIBATh U KOOPAUHUPOBATH JICUCTBHUS 110 €€
JIOCTH>KEHHIO: COCTABIIATH IIJIaH AEUCTBUH, PACIIPENEIIATh
pOJIU C YYETOM MHEHUN YUACTHUKOB 00CYX AaTh pe3yJIbTaThl
COBMECTHOI paboThlI;

- KOOPAMHUPOBATH M BBITIOJIHATH PAOOTy B YCIOBHUSAX
pearbHOT0, BUPTYATHLHOTO 1 KOMOMHUPOBAHHOTO
B3aHMOJICHCTBUS;

- OCYIIECTBJISITh IO3UTUBHOE CTPATETNYECKOE MTOBEJCHUE B
Pa3IMYHBIX CUTYyaLUsIX, IPOSBISATH TBOPUYECTBO U
BOOOpakeHue, ObITh MHUITUATUBHBIM

OBiaieHUe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU

- YMETh IJIAHUPOBATH U BBIMIOJIHATH XUMHUECKUN HKCIIEPUMEHT
(mpeBpallieHns: OpraHMYECKUX BEIeCTB P HArPEeBaHUH,
MOJIyYEHUE ITUIICHA U U3YUYEHUE €ro CBOMCTB, KAUECTBEHHBIE
peaKIMK Ha allbJETU/Ibl, KpaxMall, yKCYCHYIO KUCIIOTY;
JIeHATyparys OSIKOB IMPU HArPEBaHUH, [IBETHBIC PEAKIIUU
OEIKOB; TPOBOANTH PEAKIIUU HOHHOTO OOMEHA, OTPEICIIATh
Cpeay BOIHBIX PACTBOPOB, KAU€CTBCHHBIC PEAKIIMK HA CyIb(art-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHS;, peIllaTh
AKCIEPUMEHTANIbHBIE 3a/1a4u 10 TeMaM "MeTamibl" u
"HemeTaiiel'") B COOTBETCTBUY C TIPABUIIAMH TEXHUKH
0€30MacHOCTH MPHU OOPAICHUH C BEIIECTBAMHU U JTA0OPaTOPHBIM
000pyA0BaHUEM; IPEJICTABIISTH PE3YIbTAThl XUMHUYECKOTO
JKCIIEPUMEHTA B (hOpME 3aIHiCH YPAaBHEHUH COOTBETCTBYIOIINX
peakuii 1 GOpMyITUPOBATEH BBIBOIBI HA OCHOBE 3THUX
pe3yIbTaTOB;

-YMETh CaMOCTOSITEIIHLHO TNIAHUPOBATH U TIPOBOIUTH
XUMHUYECKHUM SKCTIEPUMEHT (MTOJTyuYeHHe U U3yUeHUE CBOWCTB
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB, KAUECTBEHHbBIC
pEeaKIMK YIJIeBOIOPOI0B PA3IUUHbBIX KIACCOB U
KHCIJIOPOJICOACPKAIIUX OPTaHUYECKUX BEIIECTB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 PACIIO3HABAHUIO HEOPTaHUYECKUX
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JeHCTBUSIMU:

I') NPUHATHE ce0sl M APYTUX JIOIeH:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIOAEH Npu
AaHaJINn3¢ pGSyHLTaTOB JACATCIIbHOCTH,

- IPU3HABATH CBOE MPABO U MPABO APYTUX JIOAEH Ha OIINOKH;
- pa3BI/IBaTI) CHOCO6HOCTI> IIOHUMATh MI/Ip C Mo3unnu IlperFO
YyeJIOBEKa;

U OpraHMYEeCKUX BEIIECTB) ¢ COONIIOICHUEM IPaBUII O€3011aCHOIO
oOpalleHus ¢ BelecTBaMu 1 Ja00paTOPHBIM 000py10BaHUEM,
(bopMyIMpOBATH 1IETTU UCCIIEJOBAHUS, IPEIOCTABIATh B
pa3nu4yHOi popme pe3ynbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATH UX JOCTOBEPHOCTB;

OK 07. CoxnelicTBOBaTL
COXPAaHEHHUIO
OKpYKaroIiel cpeibl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
W3MCHECHUU KITUMaTa,
TIPUHIIAITBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ exTUBHO
JIENUCTBOBATE B
Ype3BhIYANHBIX
CUTYaIUAX

B 006s1acTH 3K0J10rM4€CKOr0 BOCIIMTAHUSA:

- ¢(hopMUPOBAHHOCTb SKOJIOTMYECKON KYJbTYphl, TOHUMAHNE
BIUSHUS  COLMAIIBHO-DKOHOMMYECKHX  IPOLIECCOB  HA
COCTOSHME IPUPOJHOM U COLMAJIBHOW Cpelpl, OCO3HAHUE
r7100aIbHOTO XapaKTepa KOJOTHYECKUX Mpodiem;

- IUIAHUPOBAHUE U OCYLIECTBICHUE JECUCTBUI B OKPYKAOIIEH
Cpele Ha OCHOBE 3HAHUS LEJed YCTOMYMBOIO pa3BUTHUSA
YEJI0BEYECTBA;

aKTUBHOEC  HENPUATHE

OKpYy:Karolen cpene;

JNICUCTBUM, TPUHOCAIIMX  Bpe.
- YMEHHE MPOTHO3UPOBATh HEOIATONPUSATHBIE IKOIOTUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMbIX JEUCTBUH, MPEIOTBPAILAThH
HUX;

- pacHIMpeHHUE OIbITa JIEATEIbHOCTH  SKOJOTHYECKOU
HaIpPaBJICHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4EOHO-MCCIIET0BATEIbCKOM,

MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

- c(hopMHUPOBATH MIPEICTABJICHHS: 0 XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XUMHUHU B MO3HAHUU
SBIIGHUN TPHUPOABLI, B (DOPMHUPOBAHUH MBIIUICHUS U KYJIBTYPHI
JMYHOCTH, €€ (YHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOIMMOMU
JJISL peICHUA MPAKTUYCCKUX 3aga4 u SKOJIOTHYCCKHU
000CHOBaHHOTO OTHOIIEHHA K CBOEMY 3JIOPOBBIO U MPUPOIHOMN
cpene;

- yMeThb CcOOI0JaTh IMpaBWiIa IKOJIOTUYECKU IIeeCO00pa3HOro
MOBEJCHUA B OBITY W TPYHOBOM JEATEIBHOCTH B LENSIX
COXpaHEHHS CBOETrO 37I0POBbS M OKpY’KaIOLIEH MpUpoIHON
Cpelbl; yYHUTHIBaTh BO3JICHCTBUSL  HA

OpTraHHU3MbI OIPCACIICHHBIX IIOHHUMas

OIIaCHOCTB JKHUBBIC

BCIICCTB, CMBICJI

[IOKa3aTelIs PeaeIbHOM TOIyCTUMOM KOHIICHTPALINY;
- YMETb IIPOTHO3UPOBATh, AaHAJTM3UPOBATh U OLIEHUBATH C ITO3ULIUN

JKOJIOTMYECKON  0E30MaCHOCTA  MOCJEACTBUS  OBITOBOM U

MIPOU3BOJICTBEHHON JCATEIBHOCTH 4YEJIOBEKAa, CBS3aHHOW C

nepepaboTKOM BEIIEeCTB; UCIIOIH30BATh MOJYyUYCHHbBIE 3HAHUS IS

NPUHITHS TPAMOTHBIX peEHIeHWH NpodiieM B CHUTyalusx,

CBJ3aHHBIX C XHMHeﬁ;
- YMCETb OCO3HAaBaTb OITACHOCTb BO3JCHUCTBUS Ha JKHUBBIC

OpTraHHU3MbI OMMPCACIICHHBIX BCIICCTB, IIOHUMasn CMBICJI

[IOKa3aTesss IPENEIbHOM  JOIMYCTHMMOW  KOHLEHTpAaLUH, U
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IIOACHATH Ha ImpuMepax CII0COOBI YMCHBIICHUSA u
npeaoTBpaliCHusA HUX BPCAHOIO BOSﬂCﬁCTBHH Ha OpraHusm
YCJIOBCKaA.
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2. CTpyKTypa u coaepxkaHue 001meo0pa3oBaTe/IbHON JTUCHUIIIMHBI « XMMHUA»

2.1. O0bem JUCUMIIMHBI U BUABI Y4e0HO padoThI

Bup yyeOHol padoThI

O0BbeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPpaMMBbl AMCUHMILIMHBI 144
B T.Y.

OcHoBHOE coJepkaHue 126
B T. 4..

TEOpeTHIECKOoe 00yueHune 44
MIPAKTUYECKUE 3aHATHS 50
B T.4. KOHTPOJIbHbIE PAOOTHI -
7a00paTOpHBIC 3aHATHS 32

I[Ipome:kyTouHas arrectauus (3K3aMeH)
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2.2. TemaTu4ecKMii IJIAH U COIEePKAHNE TUCITUTIIHHBI

HaumenoBanue Conep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(eCcCHOHATBLHO-OPUEHTHUPOBAHHOE), O6bem | Dopmupyembie
pa3aesioB U TeM JIa0opaTOpPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MO1YJ/Ib 4acoB | KOMIIETCHLHMH
1 2 3 4
OcHOBHOe coiep:KaHue 102
Pa3znen 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OcHoBHoOe conep:kanue 6 OK 01
Crtpoenue Teoperuueckoe o0yueHue 4
aTOMOB CoBpeMeHHast MOJIENIb CTPOCHHUS aToMa. DJIeKTpOHHAas KoH(urypanus atoma. Knaccudukanms XuMu4eckux
XAMHUICCKAX 3IIEMEHTOB (S-, p-, d-37eMeHTHI). BanenTHbIe 37eKTpoHbl. BageHTHOCTh. DIIeKTpOHHAs TPUPOa XUMHYECKON
9JIEMCHTOB 1 CBSI3U. DIIEKTPOOTPHUIIATEIbHOCTh. KOBalleHTHAs CBsI3b, €€ PAa3HOBUIHOCTH M MEXaHU3MbI 00pa30BaHuUs 4
npupoaa (oOMeHHBIN U TOHOpHO-aKLEeNnTOpHbI). MoHHas cBs3b. Mertamnyeckas cBsi3b. BogopoaHas cBsi3b.
XUMHUYECKOU MexMOoneKyIIIpHbIe B3aUMOACUCTBHS.
CBA3U N30TO1BI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, THOPUAM3aIis aTOMHBIX OpOUTaseH.
IIpakTHYeckue 3aHATHA 2
Pemennie nmpakTH4eCcKUX 3aJJaHUI HA COCTABIIEHUE IIEKTPOHHO-Tpaduueckux GopmMyl sneMeHToB 14
MIEPUOJIOB.
Pewienne 3anannii Ha UCIOJIB30BAHNE XUMHUUYECKOW CUMBOJIMKY U HA3BAHUM COEUHEHUN 110 HOMEHKIIAType )
MEXIYHAPOAHOIO COI03a TEOPETUYECKON U IIPUKIIAAHON XUMUU U TPUBUAIBHBIX Ha3BaHUM I COCTABIICHUS
XUMHAYECKHX (POPMYIT JBYXaTOMHBIX COCTUHEHUH (OKCUIOB, CYIb(UA0B, THAPUIOB H T.I1.) U JPYTUX
HEOPraHWYECKUX COCTMHEHUHN OTIEIbHBIX KIIACCOB.
Tema 1.2. OcHoOBHOe coep:KaHue 2 OK 01
ITepnonnyeckuii | Teopernyeckoe o0yueHue OK 02
3aKOH 1 Tabmuua | [pakTHYecKue 3aHATHS 2
J.. Menneneesa [Iepuonnueckas cucreMa xumuueckux 3neMeHToB .M. Menneneesa. @usnueckuii cmbici [leproanueckoro
3akoHa J[.M1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU
IIPOCTHIX U CIIOKHBIX BELIECTB B COOTBETCTBUU C IOJIOKEHUEM XMMHUYECKOT0 dIeMeHTa B [leproaudeckon )

cucreMe. MupoBo33peHdyeckoe U HaydHoe 3HaueHue [lepuonnueckoro 3akona /.M. Menneneesa. [Iporao3ssl
.. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.
Pemienne npakTHKO-OpHEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUH HA XapaKTEePHU3aLNI0 XUMUYECKUX
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351IeMeHTOB «MeTaunyeckre / HeMeTaIIIMUECKUe CBOMCTBA, 3JIEKTPOOTPULIATEILHOCTh U CPOJICTBO K
SJICKTPOHY XUMHWYCCKUX 3JICMCHTOB B COOTBCTCTBUEC C UX 3JICKTPOHHBIM CTPOCHUCM H TTIOJIOKCHUEM B
NIEPUOINYECKON CUCTEME XUMUYECKUX 1eMeHTOB [[. M. MenneneeBay.

Paznen 2. Xumunueckue peakunu

12

Tema 2.1. Tumsl
XUMHYECKUX
peakuui

OcHoBHOE coacpkaHue

Teopernueckoe o0yuenue

Knaccudukanus v THIIBI XUMHUYECKUX PEAKIMNA C y4acTHEM HEOpraHU4ecKux BemiecTB. KomnuecTBeHHbIE
OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI [10 YPAaBHEHUSIM XUMUYECKUX
peakuuii. Mosb Kak eAMHMIIA KOJIMYECTBa BemecTBa. MossipHast Macca. 3aKOHbI COXpaHEHHS MAacChl U
sHepruu. 3akoH ABoraapo. Mosnsipablii 00beM razoB. OTHOCUTENIbHAS IIIOTHOCTD I'a30B.

Peaknuu koMIiekcooOpa3oBaHUs ¢ y4aCTHEM HEOPraHMYECKHX BEUIECTB (Ha MpUMeEpe THAPOKCOKOMILIEKCOB
IIMHKA W aJTIOMUHUS).

[IpakTnyeckue 3aHATHA

CocraBiieHHE ypaBHEHUN PEaKIIUid COSAMHEHUS, Pa3JI0KEHNUs, 3aMEIICHHS, OOMeHa. Y paBHEHUS PEaKIIUi
TOpEeHUs, HOHHOTO0 0OMEHa, OKHCIIEHUSA-BOCCTAHOBIICHHUS.

PacueT konm4ecTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BELIECTB U IIPOAYKTOB peakuuu. Pacuer
KOJINYECTBEHHBIX XaPaKTEPUCTUK MPOAYKTA PEAKLIUN COCTMHEHUS, €CIIU OJHO U3 BEUIECTB JaHO B U30BITKE
W/WII COACPIKUT puMecH. PacueT MaccoBoil nim 00beMHOM TOTIM BBIX0/1a POLYKTa PEAKIIMU COSAMHEHUS
OT TEOPETUIECKH BO3MOXKHOT0. Pacyer 00beMHBIX OTHOIICHUH ra3oB. Pacyer macchl (00beM, KOTHIECTBO
BELIECTBA) MIPOJYKTa peaKkluu, €CJIM OJJHO U3 BELIECTB JIaHO B BUJIE PacTBOpA C ONPE/EIIEHHON MaccoBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA.

YpaBHeHUs OKUCTIeHUsI-BoccTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTENb.
OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMK B IPUPO/IE, IPOU3BOJCTBEHHBIX MPOLECCaX U
KU3HEIESITEIIbHOCTU OpraHu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTeHHaN cpenbl. CocTaBiIeHUE U
YpaBHUBAHHUE OKUCITHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMH METOJIOM JIEKTPOHHOTO Oananca. TunuaHbie
HEOPraHUYECKNE OKUCIIUTENIN U BOCCTAHOBUTENN. DJIEKTPOJIU3 paCTBOPOB U PACILIABOB COJIEH.

OK 01

Tema 2.2.
DIEKTPOIUTHYECKA
sl IUCCOLHAIINAS ¥
HMOHHEBIIA 00MeH

OcHoBHOe coep:kaHue

Teopernyeckoe o0yueHue

Teopust anexTponuTnueckoi aucconmanuu. Peaknun moHHoro oomena. CocTaBlIeHUE PEaKLUil MOHHOTO
oOMeHa IMyTeM COCTaBJIEHUS UX MOJHBIX U COKPAIlEHHBIX HOHHBIX YPaBHEHUH.

OK 01
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I'uaponus coneil. 3HaueHne ruApoan3a B OMOJOrHYECKUX OOMEHHBIX Iporeccax. [[pumenenune ruaposmsa B
IIPOMBIIUICHHOCTH.

JlaGopaTopHble 3aHATHSA

JlabopaTtopHnast pabota «Peakiuu runponza.
HccnenoBanue cpepl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU M CITA0BIMU MPOTOJIUTAMU, U X PEAKITHI
C pacTBOpaMH IeI0Yr U KapOoHara HaTpus. CocTaBlIeHHEe PEaKInid THAPOTN3a COJICH.

KonTpoasnas
pabora 1

CTpOCHI/Ie BCIICCTBA U XUMUNYCCKUC PCAKIINH.

Pa3pea 3.

CTpOCHHe M CBOMCTBA HEOPraHuIE€CKHUX BEUIECTB

24

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa U
CTPOCHHE
HeOpFaHquCKHX
BEILIECTB

OcHoBHOe coaep:kanue

Teoperuueckoe o0yueHue

[Tpenmer Heopranuueckoi xuMuu. Bzanmocss3p Heoprannueckux BemecTs. Knaccuduxanns
HeopraHuueckux BemiecTs. [IpocTeie 1 ciaoxHbIe BenjecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELIECTB (OKCHU/IBI,
THJIPOKCUBI, KUCIOTHI, con). HoMeHkIaTypa u Ha3BaHUE HEOPraHMYECKUX BEIIECTB UCXO/S U3 UX
XUMHUYECKON (POPMYIIBI MM COCTABICHUE XUMUUECKOH (hOpMyYITbl NCXO0/1 U3 Ha3BaHHS BELIECTBA 110
MEXIYHAPOAHON UJIU TPUBUAIBHOW HOMEHKIIATYPE.

MexmonexysapHble B3aumozeicTsust. Kpucramnoruapartel. ArperaTHble COCTOSIHUS BELLECTBA.
Kpucrannuueckue u amopdHsle BemecTBa. THUIIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIsipHasi,
MOHHAas, MeTaJlJIN4ecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM
pewetku. [TpuurHbl MHOr0OOpa3us BEILECTB.

CoBpeMeHHbIE MPeACTaBICHUS O CTPOSHUH TBEP/IBIX, )KUIKUX U ra3000pa3HbIX BelecTB. JKuakue KpucTasuibl.

IIpakTHYecKkue 3aHATHSA

Pemenune 3amad Ha pacdeT MaccoBOW J0MM (Macchl) XMMHYECKOTO 3JIEMEHTa (COCIWHEHHUS) B MOIIEKYJe
(cmecn).

Pemenne mnpakTHYecKuX 3aJaHUi O KiIacCH(UKAMKM, HOMEHKJIATYpe W XHMHYECKAM (opmyrnam
HCOPTaHUYCCKUX BCIICCTB Pa3JIMYHBIX KJIACCOB (Ha?;I)IBaTI) 1 COCTABJISATH q)OpMyJ'H)I XUMHNYCCKUX BCUICCTB,
OTIPEACIIATh IPUHAICIKHOCTD K KIIACCY).

Hcrounnkn xuMmu4yeckod WHpopMmanuu (HaydHas W y4deOHO-Hay4dHas JUTEparypa, CpeACcTBa MacCOBOM
undopmarmu, cerb HHTepHeT M npyrue). Illouck wuHGOpManmMu 1O HA3BaHHWIM, HICHTH(HKATOpAM,
CTPYKTYPHBIM (hopMyiam.

OK 01
OK 02
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Tema 3.2. ®usuko-| OcHOBHOe cofepKkaHue 12 OK 01
XUMHYECKHUE Teopernuyeckoe o0y4enune 6 OK 02
CBOMHCTBa Mertannbl. O61mue gpusndecke 1 XUMHYECKre CBOMCTBA MeTaioB. CriocoObI Moty4yeHusl. 3HaueHHe METaIOB
HCOPraHWYCCKUX |y HEeMETAJJIOB B MPUPOJE U KUZHENEATEIbHOCTU YEJIOBEKa M OpraHu3mMoB. Koppo3us MeTaysioB: BHIIbI 2
BCIIECTB KOPPO3HH, CIIOCOOBI 3aIUTHl METAJIIOB OT KOPPO3HH.

Hemeramner. O0mye ¢puznyeckne U XUMUYIECKUE CBOMCTBA HEMETAIUIOB. TUITMYHBIE CBOMCTBA MeTauioB [Y—

YII rpynm. Knaccudukarus u HOMEHKIaTypa COeIUHEHUH HeMeTaIIoB. KpyroBOpOThI OMOTCHHBIX 3JIEMEHTOB 2

B IIPUPO/IE.

XVMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCHAOB, THIPOKCHUIOB, KUCIIOT,

conelt u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHHH, 2

BBICIIMX OKCHJIOB U TUIAPOKCUIOB.

IIpakTHYeckue 3aHATHSA 4

CocraBieHne ypaBHEHUH XUMHUYECKUX PEAKIIUNA C yYaCTUEM MPOCTHIX U CIOKHBIX HEOPTAaHUYECKUX BEILIECTB!

OKCHJIOB METaJVIOB, HEMETAIUIOB M aM(OTEpHBIX DJIEMEHTOB; HEOPTaHMYECKUX KHUCIOT, OCHOBAHHHA H

aM(OTEPHBIX THAPOKCHIOB, HEOPTAHMUECKUX COJICH, XapaKTEPU3YIOIINX UX CBOWCTBA. 4

Pemrenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOMCTBA U MOJyYEHHE HEOPTraHUYECKUX

BEILIECTB.

JlabopaTopHbIe 3aHATHS 2

JlabopaTtopHnast pabora «CBoiCTBa METANIOB U HEMETAJUIOBY.

HccnenoBanme Gpru3nyecKrx ¥ XUMUYECKHX CBOMCTB METAJIJIOB M HEMETAUIOB. PelieHne sKkcrepuMeHTalIbHBIX )

3a/1a4 M0 CBOMCTBAM XMMHYECKMM CBOWCTBAM METAJUIOB M HEMETAJUIOB, IO PACIO3HABAHUIO U IOJYYECHHIO

COEIMHEHUI METAJIJIOB U HEMETAJLIOB.
TeMma 3.3. OcHoOBHOe coiep:KaHue 4 OK 01
ITpousBoacTBO TeopeTudeckoe odyueHne 2 OK 02
HCOPraHWYCCKUX  |OOuie NpeACcTaBIEHUS O IMPOMBIIUIEHHBIX CHOCO0AaX MOJyYeHHUS XMMHUYECKHUX BEIIeCTB (Ha IpUMepe
BCIICCTB. MIPOU3BOJCTBA aMMHaKa, CEPHON KUCIIOTHI).
3HauCHHE 1 YepHas u uBeTHas Mmetautyprus. [IlpakThuueckoe NpPUMEHEHHE 3JIEKTPOJM3a [Js MOJYyYEHHS IIEeJIOYHbIX, 2
IPUMCHCHUE B HIEJI0YHO3EMEIBHBIX METAJUIOB U amtOMUHMS. CTEKIJIO M CUIIMKATHAs! TPOMBIIUIEHHOCTD.
ObITY 1 Ha [Ipobnema 0TX0/10B U TOOOYHBIX MPOTYKTOB.
IIPOU3BOACTBE IIpakTHyeckue 3aHATHSA 2
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Pemenune MMPAKTUKO-OPHUCHTHPOBAHHBIX 3aﬂaHHﬁ 0 poJin HeopraHqucxoﬁ XUMHHU B PA3BUTHUU MCIAULUHELI,
CO3JaHNN HOBBIX MAaTCpUaiOB (B CTPOUTCIILCTBC U Jp. OTpaCIAX HpOMbIH_UIeHHOCTI/I), HOBBIX MCTOYHHKOB

SHEpPruM (aJbTepHATUBHbIE MCTOYHUKH SHEPTUH) B PELICHUM IMPOOJIEM IKOJIOTMYECKOM, IHEPreTUUECKON U 2
MUIIEBON OE30MaCHOCTH.
KonTpoasHas .
CBoiicTBa HEOPraHUYECKNUX BEUIECTB. 2
padora 2
Pasnean 4. CTtpoeHue U CBOICTBA OPraHUYeCcKHUX BelleCTB 28
Tema 4.1. OcHoBHOe conepxaHue 4 OK 01
Knaccupukauus, | Teoperudeckoe oGyqenue 2
CTpOCHUE U [IpeameT oprannueckoil XuMun. B3anMoCBs3b HEOPraHNYECKUX U OPraHUYECKUX BEUIECTB.
HOMCHKJIATypa XHUMHYECKOE CTPOEHUE KaK MOPSAOK COETMHEHHS] aTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEGHTHOCTU. OCHOBHBIE
OpraHN4eCKuX MOJIOKEHUSI TEOPUM XUMHUYECKOrO0 CTPOEHHUSl OpraHudeckux coenuHeHnit A.M. BbytnepoBa. YriepoaHslii
BCIIECTB CKEJIET OpPraHWYeCKOHM MOJeKyJabl. MOoJeKysipHble U CTPYKTYpHbIE (pa3BepHYTbIE, COKpalllEHHbIC) )
XUMHUYecKre (OopMyIibl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMUYECKOIO CTPOCHHUS MoJeKyl. M3omepus u
M30MeEpHI (CTPYKTYpHast, reoMeTpuueckas (Luc-Tpanc-uzomepusi). KpaTHoCTh XUMHUUECKON CBSI3U.
[lonatne o ¢yHKuMOHANBHOM rTpymme. [lpuHIUNBI KiIaccMPUKAIMKM — OPraHWYECKHX COCTUHECHUH.
MexnyHapoaHasi HOMEHKJIATypa U IPUHIUIIEI HOMEHKJIATYPbl OPraHUYECKUX COETUHEHU.
IMpakTnyeckune 3aHATHS 2
Homenknatypa oOpraHMyecKkMx COEAMHEHHUH OTHENbHBIX KJIACCOB (HACBIECHHBbIC, HEHACBIIIEHHbIE U
apoMaTUYECKHE YIJIEBOAOPOJbI, CHUPTHI, (EHOJBI, ajbJAETHAbI, KETOHbI, KapOOHOBBIE KHUCIOTHI H Jp.)
CocraBieHre MOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (JOPMYJT OPraHUYECKUX BEIIECTB OTNEIbHBIX KIIACCOB, 2
UCIIONIb3Ys UX HAa3BaHUS M0 CHCTeMaTUYecKoi HOMEHKIaType. PacueTsl npocreiimiei popMyIibl OpraHuuecKoit
MOJIEKYJIbl, HCXO/ISl U3 AJIEMEHTHOT0 cocTaBa (B %).
Tema 4.2. OcHoBHOe coaepxaHue 14 OK 01
CaoiicTBa Teoperuueckoe oGyuenue 10 OK 02
OpraHM4eCKUX OU3NKO-XMMUYECKHE CBOIMCTBa OPraHMYECKHMX COCIUHEHHUH  OTHENBHBIX KJIaccoB  (0COOEHHOCTH
COCIMHCHHU KJaccu(UKaluyl ¥ HOMEHKJIATyphl BHYTPU KJIacca, TOMOJOTMYECKHH psAnq M oOmias ¢Gopmyna; H30MEepHus;

¢du3nueckre CBONCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI OTYYCHHUS):
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— TIpeNelbHbIE YINIEBONOPOAbL. l'OpeHume MeraHa Kak OJUMH W3 OCHOBHBIX MCTOYHUKOB TeIla B
IPOMBIIIJICHHOCTH U ObITy. CBONCTBa NMPHUPOIHBIX YIIEBOJOPOIOB, HAXOXKACHUE B MPHUPOJIE M NMPHUMEHEHHE
AJIKaHOB;

— HEMIPEACIBbHBIC 1 apOMAaTHYCCKUEC YITICBOAOPOIbI. HOHI/IMCPI/ISaHI/Iﬂ OTUJICHA KaK OCHOBHOC€ HAIIpaBJICHUEC €TI0
HCIIOJIb30BaHMA. FOpeHI/IC AlCTUIICHA KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOI'O INIAaMCHU JJIsI CBAPKH U PE3KU
MCTAIJIOB,

— KHCTIOPOJCOAEpKAINE COSAMHEHUs (CIMPTBI M NPOCThie APUPBI, (PEHOJNBI, aTbACTHUABI W KETOHBHI,
KapOOHOBBIC KUCIIOTHI U X MPOU3BOHEIC). [IpakTHueckoe MpUMEHEHHE ATHIICHTIIUKOJIS, TIUIeprHa, peHomna.
[Ipumenenue gopmanbieruia, aneTalbIerua, yKCyCHON KUCIOThl. MbUla Kak COJM BBICIIUX KapOOHOBBIX
KHCJIOT. Moromiue CBOMCTBA MELIA;

— a30TCOACPIKAIIMUC COCANHCHUA (aMI/IHBI 1 aMHMHOKHUCJIOTHI, 6eJ'IKI/I).

Knaccudukanmuss ©  0OCOOEHHOCTH OpPraHMYECKHMX peaknuii. PeaknuoHHbIe TEHTpHL.  Pamukaiebl.
[TepBoHayasbHbIE MOHATHUS O TUIIAX U MEXaHW3MAaX OPraHUYECKUX PEaKLUu.

IIpakTHYeckue 3aHATHA

Pemenue nenodek npespaiieHnii Ha FEHETHYECKYIO CBSA3b MEKY KJIaCCaMHU OPTaHUYECKUX COCIUHEHUH C
COCTAaBJICHUEM HA3BaHUU OPraHUYECKUX COCIAUHEHUN 110 TPUBUAIBHOU MU MEXAYHAPOIHOU
CUCTEMAaTUYECKOM HOMEHKJIaType. PelieHne pacyeTHbIX 3a1a4 110 yPaBHEHUSAM PEAKLIUN C y4acTUEM
OpraHUYECKHUX BEIECTB.

JlaGopaTopHble 3aHATHSA

JlabopaTtopHast pabota «IlomyyeHue 3THIIeHa U U3yUEHUE €r0 CBOUCTBY.

[Tosrydenue THIIEHA U3 ATAHOJA B TJA0OPATOPHUN U U3yUEHHUE eT0 PUINICCKUX U XUMHUYECKUX CBOWCTB.
CocraBiieHue peaKHI/Iﬁ IMPUCOCOANHECHUSA U OKUCIICHUSA Ha MIPUMEPEC 3TUIJICHA. Pentenue PACUCTHBIX 3aaa4 C
UCTIOJIb30BaHUEM IUIOTHOCTH T'a30B MO BOJOPOIY U BO3AYXY.

Tema 4.3.
Opranunueckue
BCILIECTBA B
KU3HEICATCILHOCT
1 YCI0BEKA.
ITpownsBoacTBO U
MIPUMEHEHUE

OcHoBHOE conep:kanue

TeopeTnueckoe o0yueHue

buooprannueckue coequuenus. [Ipumenenue u 6uonorudeckas poib yrieBogoB. OKHUCIEHUE YIIEBOJOB —
VCTOYHUK SHEPI'HH KUBBIX OpraHu3mMoB. O0ngacTu npuMeHeHns: aMUHOKUCIOT. [IpeBpaienus O0enkoB numu
B opranusMe. buonornueckue Qynkiuu OenkoB. buonornueckue QpyHKuuu xupoB. Ponb opranuyeckoi
XMMHUU B pEIIEHUH MPo0JieM MUIIEBON 0€30MacCHOCTH.

HyxenHoBbIe KUCIIOTBI: cocTaB U cTpoeHue. CTpoeHue HykineoTunoB. CoctaB HykienHoBbIX kucioT (AHK,

OK 01
OK 02
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OpraHU4YeCKHUX PHK). Posib HyKJI€MHOBBIX KUCIIOT B KU3HEAESITEIbHOCTH OPraHU3MOB.
BEILECTB B
IIPOMBIIUIEHHOCTH
[Ipou3BoACTBO OpraHMYECKUX BEIIECTB: MPOM3BOJCTBO MeTaHONa, nepepabotrka Hedrtu. IlommdTmieHn kak
KPYIHOTOHHQ)KHBI IPOAYKT XHMMHMUYECKOro IpousBoicTBa. IlpumeHenune stwieHa. IIpousBonctso u
IIPUMEHEHNE Kay4yKa U PE3UHBI.
CuHTeTHYECKHE U NCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTiHueckoe ucronb30BaHUE BOJIOKOH.
CuHTeTH4ecKHe MICHKU: U30JISLUS ISl IPOBOJIOB, MEMOPAHBI JIJIsl ONIPECHEHUS BO/IbI, 3aIIUTHBIE MJICHKU JJIs 2
aBTOMOOWJIEH, MJIACTBIPU, XUPYyprudeckue noBs3ku. HoBble TEXHOJIOTUM JalbHEHUIEro COBEpIICHCTBOBAHUS
MOJIMMEPHBIX MATEPUAJIOB.
Posnb oprannueckoit XuMuu B pelieHuH mpo0eM SHepreTuyeckoil 6€30MacHOCTH, B pa3BUTUN MEIUIIUHBI,
CO3/IaHUU HOBBIX MAaTE€PUAIIOB, HOBBIX HCTOYHUKOB YHEPTHH (ATbTEPHATUBHBIC UCTOYHUKU YHEPTHH).
IIpakTHYeckne 3aHATHA 2
Pemenue npakTuKO-OpUEHTUPOBAHHBIX 3aJaHUM 110 COCTABICHUIO XUMUYECKUX PEAKLINAM, OTPAKAIOIINX
XMMHYECKYIO0 aKTUBHOCTh OPTaHUYECKUX COEIMHEHUH B pa3INYHbIX cpeaax (MPUPOIAHBIX, OMOJOTUYECKUX, 2
TEXHOTECHHBIX ).
KonTpoabsnas .
CTpyKTypa ¥ CBOMCTBA OPraHUYECKHX BEIIECTB. 2
padora 3
Paspnean S. Kunernyeckue ¥ TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKHX PeaKuui 12
Tema 5.1. OcHOBHOe coep:kaHue 4 OK 01
Kunernueckue Teopernueckoe 00yuenue 2 OK 02
3aKOHOMEPHOCTH  (Xymuueckue peakiuu. Krnaccuduxanuss XUMHUUECKMX peakuuil: mo (a3oBoMy cOCTaBy (TOMOIE€HHBIE U
HIPOTCKaHNA reTepOreHHbIE), M0 UCIIOIB30BAHUIO KaTalu3aTopa (KaTaTuTHUYECKHE U HEKaTATUTUYECKHUE).
XAMUYICCKHUX CKOpOCTh pEakluu, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (AKTOPOB: MPUPOJABI PEATHPYIOIIMX BEIIECTB,
peaxiuii KOHIICHTPAIlUU PEarupyrolux BelIecTB, Temneparypsl (mpaBuio Bant-I'odda), mimomaan peakunoHHON 2
[IOBEPXHOCTH, HAIMYUS KaTanu3aTopa. Posib KaTaau3aTopoB B IPUPOAE U IPOMBILITICHHOM IIPOU3BOJICTBE.
DHeprust akTuBaluu. AKTUBUPOBAHHBINA KOMIUTIeKC. KaTanu3zaTopsl u katanu3. Poiib KaTaan3aTopoB B IPUPO/IE
Y IIPOMBILUIEHHOM IIPOU3BOJICTBE.
JlaGopaTopHble 3aHATHSA 2

22




W3ydeHue 3aBUCMMOCTH CKOPOCTH XUMHUYECKOW PpEaKIUH OT KOHLEHTpAIMM pPEearupyrouux BeUIeCTB U
TEMIIepaTyphl.

JlaboparopHas paboTa Ha BEIOOD:

1. JJabopaTtopHas pabota «OnpeneneHue 3aBUCUMOCTH CKOPOCTH PEaKIUU OT KOHLEHTPALUK pPearupyronx
BemiecTBy. MccnenoBanue 3aBUCUMOCTH CKOPOCTH PEaKIWU OT KOHIeHTpamuu. OnpesesieHHe KOHCTAHTHI
CKOpPOCTH peakluy rpaudeckuM METOAO0M.

2. JIaGopatopHas pabota «OrmnpeeneHue 3aBUCUMOCTH CKOPOCTH PEAKIMU OT TeMnepaTypbi». VccienoBanue
3aBHCUMOCTH CKOPOCTH PEAKIIMU OT TeMIIepaTyphl. PacueT sHepruu akTUBalMK PeakLny.

Perienne npakTHKO-OpUEHTUPOBAHHBIX 33JaHUN Ha aHaNU3 (PAaKTOPOB, BIUSIOMIMX HA U3MEHEHUE CKOPOCTH
XUMHYECKOW PEaKLUH.

Tema 5.2.
TepMoguHamMu4eck
ue
3aKOHOMEPHOCTH
POTEKaHUs
XUMHYECKUX
pEaKLHnd.
PaBHOBeCHE
XUMHYECKUX
peakuuii

OcHoBHOE€ coacpkaHue

TGOPGTquCKoe oﬁyqelme

Knaccudukanus XumuuecKkux peakuuii: mo temioBomMy 3pQexty (3K30TepMHUECKUE, YIHI0TEPMUUYECKHE), 10
obOparumoctH (oO6patumeie 1 HeoOpatumbie). TernoBbie 3PHEKTh XUMUYECKUX peakiuid. TepMoxuMuyeckue
ypaBHeHHs. OOpaTUMOCTh peakiuii. XMMHUYECKOe paBHOBECHE U €0 CMEIEHHE MO ICHCTBUEM pa3IMIHbIX
(GakTOpoB (KOHIIEHTpAIMSI PEarcHTOB MM TPOIYKTOB PEaKIWH, TABJICHUE, TEMIIepaTypa) IJsl CO3aHus
ONTUMAITLHBIX YCIIOBHH MPOTEKAHHUS XMMUYECKHX ITPOIIECCOB.

[Tonsitne 00 >HTANBIMK U dHTpornuu. JHeprust [ mo6ca. 3akon ['ecca u crneacTBus u3 Hero. Ponb cMemeHus
PaBHOBECHS B TEXHOJIOTUYECKUX TPOIeccax.

HpaKanecKHe 3aHATHUA

[punnun Jle [larense. Bnusaue paznuunbix GakTOpOB HAa U3MEHEHHE PAaBHOBECHS] XUMUUYECKUX PEAKITHI.
3aKoH JEHCTBYIOIIMX MAacC U KOHCTAaHTa XMMHUYECKOrO paBHOBecHs. PacueThl paBHOBECHBIX KOHIIEHTPALIMA
pearupyroIux BEIeCTB U MPOAYKTOB peakiuii. Pacuets! TemmoBoro s dexra peakiuu.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHU Ha NpuMeHeHue npuHuumna Jle-1larenbe a1t HaxX0XKACHUA
HATPABJICHUSI CMEIICHUS PAaBHOBECHS XMMHUYECKOW peakiny W aHaiu3 (aKTOPOB, BIHUSIONIMX HA CMEIICHUE
XHMHYECKOTO PABHOBECHSI.

JlabopaTopHble 3aHATHS

JlaboparopHas padota «3yueHre BAUSHUS pa3NuYHbIX (PAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHUS.
HccnenoBanue BAUSHUS U3MEHEHUS! KOHLEHTPALIUU BEILIECTB, PEAKIIUU CPEllbl U TEMIEpaTyphl Ha CMEIIECHHE
XUMHYECKOro paBHOBecHs. CpaBHEHHE MOITYYCHHBIX PE3yIbTaTOB C TEOPETUYECKH MPOTHO3UPYEMBIMH Ha

OK 01
OK 02

23




ocHoBe npuHiuna Jle larense.

Kontpoabnasn .
CKOpOCTh XMMHUYECKON PEaKIIMU U XUMUYECKOE PABHOBECHE. 2
pabora 4
Pa3pea 6. JAucnepcHble cuCTEMBI 10
Tema 6.1. OcHoBHOe conep:kaHue 4 OK 01
HucnepcHbie Teoperudeckoe o0yueHue 2 OK 02
CUCTEMBI U Hucnepcusie cucteMbl. Komonansie cucteMbl. ICTUHHBIE paCTBOPHI. OK 07
haxTophI NX PactBopenne kak Qu3Mko-xuMudeckuid mnpouecc. PactBopbl. CrnocoObl TNPHUTOTOBIEHUS PacTBOPOB.
YCTOHYHMBOCTH PactBopuMocTs. MaccoBasi 10J11 paCTBOPEHHOIO BelecTBa. lIpenenbHo N0mMycTUMBbIE KOHUEHTPALUU U UX
UCTIOJIb30BaHUE B OIICHKE HKOJIOTHYECKOM 0€30MacHOCTH. )
Knaccudukanus nucnepcHsIx cucteM 1o coctaBy. CTpoeHue U (pakTopbl yCTOHUMBOCTH TUCTIEPCHBIX CHCTEM.
Pacno3naBanue HMCTHHHBIX PAacTBOPOB, KOJUIOMAHBIX PAacTBOPOB W TpyOoamcrepcHbx cucteM. CTpoeHue
MuLesuisl. PaccenBanne cBera npu NpOXO0KIEHUH CBETOBOTO ITy4YKa 4epe3 ONTHYECKN HEOJHOPOJHYIO Cpexy
(addexra Tunmans).
IIpakTHYecKkue 3aHATHSA 2
Penenne 3a1a4 Ha MPUTrOTOBIEHUE PACTBOPOB.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM HA JHUCIEPCHBIE CHCTEMBI, HUCIIOJIb3YyEMBIE B )
OBITOBOM M TPOM3BOACTBEHHOW JIEATEIILHOCTU 4YEJIOBEKa, C TMO3UIHUH HKOJOTHYECKON 0e30MacHOCTH
NOCJEICTBHI U TPAMOTHBIX PelIeHU Mpo0IeM, CBSI3aHHBIX C XUMHEH.
Tema 6.2. OcHoBHoOE coiepraHue 4 OK 01
Hccnenosanue JlaGopaTopHblie 3aHATHS 4 OK 02
CBOMCTB JlaboparopHas pabota «IIpuroroBiaeHue pacTBOPOBY.
MHACIIEPCHBIX [IpuroroBnenue pacTBOPOB 3aJlaHHOM (MOJISIPHOM) KOHIIEHTpaUuUd (C MPAKTUKO-OPUEHTUPOBAHHBIMU 2
CHCTEM JUIA X BOIIPOCAMH ), OTIPEJIETICHUE CPEIbI BOJHBIX PAaCTBOPOB.
WICHTUPUKAMY | JJaGopaTopas paGoTa «Mccie10BaHHe TUCTIEPCHBIX CHCTEM.
[IpuroroBneHrue M U3y4YEHHE CBOWCTB JUCIEPCHBIX CHCTEM PAa3HBIX BHUIOB: CYCIEH3HH, 3MYJIbCHH, )
KOJUIOMTHOTO pacTtBopa. CpaBHEHHE CBOMCTB MCTHUHHBIX M KOJUIOUAHBIX PACTBOPOB, BBISBIECHUE OCHOBHBIX
pa3auuuil MEXy HUMH.
KonTposbHas
JlucriepcHbIE CHCTEMBI. 2
pabora 5
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Paspnen 7. KadecTBeHHbIe peakiii 00HAPYKeHHs] HEOPTraHNYEeCKNX M OPraHMYeCKHX BellecTB
Tema 7.1. OcHoBHOe conepxaHue OK 01
OO6Hapy:xeHue IIpakTH4yeckne 3aHATHSA OK 02
HCOPraHUYCCKUX | KayecTBEHHbIE XUMUYECKHE pEaKlMu, XapaKTepHbIe JIJIsl OOHapy>KEHUs HEOPraHUYECKUX BEIIeCTB (KaTHOHOB
KaTHOHOB U 1 aHnoHoB). CoCTaBJICHHE YpaBHEHUN peakinii 0OHapy)eHUsl KaTHOHOB [—VI rpymnm u aHWOHOB, B T.4. B
AHHOHOB MOJICKYJISPHON U MOHHOU (hopmax.
Peakmuu o6HapyskeHUsT HEOPTAaHUYECKUX BEIIECTB B PEATbHBIX 00BEKTaX OKPYKAIOIIEH Cpebl.
JlaGopaTopHble 3aHATHSA
OO0HapyxeHre HEOPTaHUYECKUX BEIIeCTB (KaTHOHOB [-VI rpyIim win aHHOHOB) C HCIIOJIB30BAHUEM
KaueCTBEHHBIX aHATUTHUYECKUX PEaAKITUH.
JlaboparopHas paboTa Ha BEIOOD:
1. JIaGoparopHas pabota «AHaIMTUYECKHE peakunu KaTuoHoB [-VI rpymmy.
[IpoBeneHne KaueCTBEHHBIX PEAKIUH, UCTIOIB3YEMBIX I OOHApYKEHUsI KaTHOHOB | rpynmsl (kamus,
HaTpus, Maraus, ammonus), 11 rpynmsr Ha mpumepe Gapwust, 11 rpynmel — cBunIa, [V rpynmsl — amtoMuHwus,
V rpymmsl — xkene3a (II u IIT), VI rpynmsr — Hukens. Onucanne HaOMr0JaeMbIX SBJICHHA U COCTABIICHUE
XUMUYECKHUX PEAKLIUM.
2. JlabopartopHasi paboTa « AHAIUTUYECKUE PEAKIIUU aHHOHOBY.
[IpoBeneHne KaueCTBEHHBIX peaKLUii, HCIIOIB3YEMBIX JUIsl OOHAPY KEHUsI aHHOHOB: KapOoHaTta, hocdara,
cynbedara, cynbpuma, HUTpara, xjaopuaa u ap. Onrcanue HabIIOJAEMBIX SIBJICHHUIA U COCTABIICHHE
XUMHYECKHUX PEAKIUM.
Tema 7.2. OcHoBHOE conep:kanue OK 01
OOGnapyxenue IpakTH4ecKne 3aHATHS OK 02
OpPraHM4CCKUX KauecTBeHHBIC XUMHUECKHE PEAKITUH, XapaKTEPHBIC JUISI OOHAPYKEHUS OTJEIBHBIX KIIACCOB OPTaHUICCKUX
BCLLIECTB COCIMHEHMI: ()EHOJIOB, abJACTUIOB, KpaxMalia, YKCYCHOM KUCIOThI, aMUHOKHUCIIOT U JIp.
OTACIBHBIX Jenatypanust 0€7TKOB MPU HArPEBaHUH, IIBETHBIC PEAKIINH OCITKOB.
KJIaCCOB C CocraBrieHHe Ka4eCTBEHHBIX PEaKIUid OOHAPYKEHUSI OPTaHUYECKUX COCTMHEHHUH OTIEIBHBIX KJIACCOB.
HCIIOJIL30BAHUEM | TaGopaTopHbIE 3aHATHS
KAHCCTBEHHDIX OGHapyXeHHe OPraHMYECKUX COETMHEHUH OTIeIbHbIX KJIACCOB.
peakuuin

JlaGopatopHasi paboTa Ha BbIOOp:
1. JJaboparopHas pabota «KauecTBeHHbIE peaklMi Ha OTJEJIbHBIE KJIACChl OPraHUYECKUX BEILIECTBY.
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[IpoBeneHne KaueCTBEHHBIX PEAKLIUH, HCIIOIB3YEMBbIX /ISl OOHAPYKEHUSI OPTaHUYECKUX BEUIECTB PA3TUUHBIX
KJIaCCOB: (DEHOJIOB, aJIbJICTHIOB, KpaxMala, yKCYCHOH KUCIIOThI, aMUHOKHCIIOT, OeNTKOB U ap. Onrcanue
Ha6JHO£[aeMI>IX SIBJICHUM U COCTaBJICHHE XMMHUUECKHX peaKHI/Iﬁ W/WIIH CXEM.

2. JIaboparopHas padota «KauecTBeHHbIN aHAIN3 OPraHUYECKUX COETUHEHHH 10 (PYHKIIMOHATbHBIM
TpyTIIam.

[IpoBeneHne Ka4eCTBEHHBIX PEAKIINIL, UCTIONB3YEMBIX ISl pACIIO3HABAHHS OPTaHMYECKHUX BEIIECTB
OTAEJBHBIX KJIACCOB IO ()YHKIMOHAIBHBIM IPYIIIaM: Ha pUMepe aMHHOKHUCIIOT U KapOOHOBBIX KHCIIOT,
CHHMPTOB U (PEHOJIOB, aIbJIETUIOB U KeTOHOB. Onrcanue HabIt0JaeMbIX SBJICHUH U COCTABICHUE XUMHUECKUX
peaKIMi U/UIM CXEM.

IIpodeccnoHabHO-0PHEHTHPOBAHHOE COAEPKAHNE (COAepPKaHUe IPUKJIATHOTO MOAYJIs1) 42

Pa3nea 8. Xumus B ObITY H IPOM3BOICTBEHHOH 1eATEJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHoBHoOE coiepraHue 6 OK 02
Xumus B ObITy M |[IpaKkTHYECKHE 3aHATHS 6 OK 04
IPOM3BOJICTBEHHOM | Jkostormyeckast 6e30MACHOCTh MOCIECTBHII OBITOBOM 1 MIPOU3BOJICTBEHHOM JIESITEIIbHOCTH YEJIOBEKA, 4 OK 07
ACATCIIBHOCTH CBsI3aHHasl ¢ IepepabdOTKOM BEUIECTB; MOUCK U aHAIM3 XUMHUYECKOW HHPOPMALIUHU U3 Pa3IMYHBIX HCTOYHUKOB
1CI0BCKa (HayyHas ¥ yueOHO-HAy4YHast JUTEPATypa, CPEICTBA MAcCOBOI nH(popManyu, cetb HTEpHET U IpyTHne).

Keiicol (¢ yuerom Oynyiel npodeccuoHanbHOM NesSTeIbHOCTH) Ha aHaIu3 HH(OPMALIUU O

IIPOM3BOJICTBEHHON AESITEIbHOCTH YeJIOBEKa, CBA3aHHOM C repepadOTKON U MOJTyYeHHEM BEIECTB, a TAKKE C

9KOJIOTMYECKOI 0€30MacHOCTHIO.

3amura keiica: [IpencraBneHnue pe3yabTaToOB pellleHUs KeWCOB (BBICTYIUICHUE C MTPE3EHTAIINEH ) 2
*Paznen 9.1. UccienoBanue M XHMHYECKHIl aHaJIM3 00beKTOB Omocdepsl (151 YKPYNHEHHBIX I'PYNI CHeNUATbHOCTEH/ 36
npogeccnii: 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. OcHoOBHOe coiep:KaHue 8 OK 01
OcHoBbI JIaGopaTopHbIe 3aHATHS 2
1n1abopaTopHOit JlaGopatopHas pabota «OCHOBBI 1a00PaTOPHOM MPAKTUKI.
[IPaKTHUKH B JlaboparopHas mocyjia ¥ XUMHYeCKHe peakTUBbl. OCHOBHBIE JTabopaTopHbIe oneparuu. Jlaboparopaoe 2
Npo(heCCUOHAIBHBI (0GopynoBanne. TexHUKa 6E30MACHOCTH 1 MPaBHIa paGoTHI (IIOBEICHHS) B TaGOPATOPHL.
X J1abOpaTOPHsIX IIpakTHYyeckue 3aHATHSA 6

BrlinonHenue TUMOBBIX PacyETOB M0 TEMATUKE SKCIIEPUMEHTA (BBIXO/I MIPOAYKTa peaKkuu, Macca HaBECKH, 6

00bEM PaCTBOPUTEIIA).
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O06paboTka JaHHBIX, aHAJIHU3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIYMCIICHHUE CPEAHEr0 3HAUCHUS
HKCIIEPUMEHTANIBHBIX JIAHHBIX, TOTPEITHOCTH).

[IpencraBneHne pe3ynbTaToOB IKCIIEPUMEHTA B pa3InIHON (opMe (Tadnmia, rpaduk, OTYET, TOKIA/,
Ipe3eHTaLNs).

Tema 9.1.2.
XUMHUYECKUH
aHau3 Mpod BOJBI

OcHOBHOe coiep:KaHue

Teoperuyeckoe o0yueHue

Knaccudukanus mpoO BobI IO BUAY ¥ HA3HAYCHUIO, HCXOS U3 €€ XUMHUECKOTO COCTaBa.
OpranosienTH4ECKHE CBOMCTBA (3amax, Ipo3payHOCTb, LIBETHOCTb, MyTHOCTh) BOJIbl. KHCIOTHOCTD 1
I1EJ0YHOCTb BoAbL. pH cpenbl u MeTo bl ee onpezeneHus. JKecTKOCTb BOABI U METOBI €€ ONPEIEIEeHUs.
CyIlHOCTh METO/1a TUTPOBAHMSL.

Buppl )xecTkocTH BOJIBI (BpeMEHHAs U MOCTOsiHHAS ). JKECTKOCTh BOJIbI KaK MMPUYMHA BBIMAACHUS OCAJKOB UIIH
00pa30BaHus COJICOTIOKEHUN, UMEIOLINX MECTO B OBITY U Ha IPOU3BOJICTBE.

Cocras coJeil, BbI3bIBAIOLINX KECTKOCTh BO/bI. XUMUUYECKNE IIPOLECCHI, YCTPAHSIOIINE KECTKOCTD BOJBI.
YpaBHEHMS] XUMUYECKUX PEAKLUI, HIUTFOCTPUPYIOLIUX [TPOLECCHI, IPOUCXOAAIINE IPU YCTPAHEHUHT
KECTKOCTH. Y CTPAaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH U XUMHUYECKUMU criocodamu. CrocoOsl
yCTpaHEHUs HOCTOSIHHOM YKECTKOCTH.

IIpakTHyeckne 3aHATHA

CriocoObI BEIpaKEHUST KOHIICHTPAIIUH PACTBOPOB: MaccoBast JI0JIsl PACTBOPCHHOTO BEIIECTBA, MOJIIPHAS U
MOJISTIbHAS KOHIIGHTpaluu. TUTp pacTBopa. PereHue npakTHKO-OPUEHTHPOBAHHBIX TEOPETUICCKUX 3aJaHUI
Ha pacyeT KOHIICHTPALNI 3arps3HIONINX BEIICCTB M UX CPABHEHHUE C MPEACIBHO JOMYCTUMBIMU
koHneHTpanusamu (ITJJK).

JlaGopaTopHble 3aHATHSA

HccnenoBanne XMMUYECKOTO COCTaBa Mpoo BOJBI.

JlaGopaTopHast paboTa Ha BEIOOD:

1. JlTabopaTopHast pabota «O4UCTKA BOJBI OT 3arpsI3HEHUIN.

Hcnonp3oBanne MeTo10B (PUIBTPOBAHUS M aICOPOIIUH [T OTIEIICHHS 3arpsi3HEHNI B HCCIIeyeMoi Tpooe
BOJIbI. BEIOOp MeTOa OYMCTKH B 3aBUCUMOCTH OT B 3arpsi3HeHus. CpaBHeHHE 2((HEKTHUBHOCTH
Pa3IUYHBIX METOJIOB OYMCTKH BOJIbI B PA3HBIX YCIOBUSX (B 1a00paTOpUH, B IOMAIIHUX U MOJIEBBIX
YCIIOBHSX).

2. JlaboparopHas pabota «Onpenenenue pH Boabl U €€ KUCIOTHOCTHY.

OK 01
OK 02
OK 07
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Onpenenenne pH cpeabl ¢ NOMOIIBIO YHUBEPCAIBLHOTO HHAMKATOpA. Mcronb3oBaHue TUTPOBAaHUS AJIs
onpeJieseHusl KUCIOTHOCTH. Omnpesenienre o0IIeil KUCIOTHOCTH BObI, pacueT CBOOOIHON KUCIOTHOCTH.
Omnpenenenue oOueil 1 cBOOOHOM ienouHOCTH. COCTaBlIeHHE YPaBHEHUH peaKlMii, IPOTEKAIOLIUX MTPH
OTIpeIeIEHNH KHCIOTHOCTH/ IEIOYHOCTH P00 BOBI. Y CTAHOBJICHHE CIIOCOOOB MCTIONH30BAHUS
HUCCIICIOBAHHBIX Hp06 BOJBI B )KUBHEACATCIIBHOCTHU YCJIOBEKA, HA OCHOBE IMOJTYYCHHBIX JaHHBIX O COCTAaBC.
3. JlabopaTtopHas pabota «OmnpeaeneHne KeCTKOCTH BOBI U CITOCOOBI €€ YCTPaHEHHUSD».

Crnoco0bl yCcTpaHEHHsI BCEX BHJIOB )KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIeH xKecTKocTH. Pemenne
9KCHEPUMEHTAIbHOM 3a/1a4M Ha BBISBICHUE BPEMEHHON U MOCTOSIHHOM &KeCTKOCTH Bo/bl. OlieHKa
BEPOSTHOCTH YCTPAHEHUS BCEX BUJIOB JKECTKOCTH B JOMAIIHUX YCIOBHSIX.

Tema 9.1.3.
XuMUYeCKHit
KOHTPOJIb KAYECTBA
MPOJTYKTOB
MMUTaHUS

OcHoBHOE€ coaecpkanue

TeopeTnueckoe o0yueHue

KauecTBeHHBIN XUMUYECKUI COCTAB MPOAYKTOB NuTaHus. Bemectsa, Ganscuduuupyromme npoayKTsl
IIUTaHMsI, U BELIECTBA, 3arPSI3HAIOLLME NPOAYKThI MUTaHusA. OnpeesieHue 3arpAa3HsoX XUMUYECKUX
BEUIECTB B MPOJIyKTaX MMUTAHUS, OIIPEIEICHUE BELLIECTB, HE 3asIBIICHHBIX B COCTABE MIPOJYKTOB MUTAHUS.

IIpakTHyeckune 3aHATHSA

OpFaHI/I‘IGCKI/Ie 1 HCOPraHMYCCKHUEC BCUICCTBA, BXOAAIIUC B COCTAB IMIPOAYKTOB ITUTAHUSA. OHpCZ[GJIeHI/IC

cocTaBa 0JIt0/1 Ha COJEPKaHUE MAKPO M MUKPOAJIEMEHTOB. V3yueHue npeasioKeHHbIX IpernoaaBaTeneM Ot

Ha MPEMET XUMHUYECKOT'0 COCTaBa, ONPeCIICHUE JIOJICH OT CyTOYHOW HOPMBI MAaKpO M MUKPO3JIEMEHTOB B
yKa3aHHOM OJIIOJIE.
Perienre mpakTHKO-OPHEHTHPOBAHHBIX 33J1a4 10 KYJIMHAPHON TEMAaTHKE Pa3IUYHbBIX THIIOB.

JlabopaTropHble 3aHATHS

HccnenoBanne XMMUYECKOT'O COCTaBa MPOAYKTOB MUTAHHUS.

JlaGopatopHast paboTa Ha BEIOOD:

1. JTabopaTtopHas pabora «OOHapyKE€HUE HUTPATOB B MPOYKTaX MTUTAHHSI.

HccnenoBanue mMarepuaioB NOJYyKOJIUYECTBEHHBIM METOAOM OIpEAENIEHUS] HUTPATOB C UCIOJb30BaHUEM
TudeHmIaMrHa (KOPHEIUIoAbl OBOLIEH, TUCThsSI U KOUepbKKa KaIyCThl, 106! (PPYKTOB). AHAIU3 YPOBHS
3arpsi3HEHUs] HUTPAaTaMH 110 UHTEHCUBHOCTHU OKpAIIMBAaHUS IPOJYKTOB PEaKIUH.

2. JJaboparopHas pabota «lccnenoBanue NpogyKTOB MUTAHUS HAa HAJTMYKE YITIEBOJIOBY.

HccnenoBanue MOJIOUHBIX MPOAYKTOB HAa HAJIMUKE Kpaxmana. MccnenoBanue NpoyKToOB Ha HAJIM4YKe
TJIFOKO3BI.

OK 01
OK 02
OK 07
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Tema 9.1.4.
XUMHYCCKUI
aHaju3 mpoo
MMOYBEI

OcHoBHOe conep:kanne

Teoperudeckoe o0yueHue

Knaccudukanus nous o BUIy U Ha3HAYEHUIO, HCXO/IA U3 XUMHUECKOro coctaBa. Maentuduxariys mpoObl
MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OMCAHUE BOZMOXHOCTEH €€ MPUMEHEHHUS.

TpeOGoBaHMsI K KAY€CTBY OYBBI PA3TUYHOTO HazHaueHHs. OnucaHne 0ocoOeHHOCTE! UCTIONb30BaHUS TIOYB B
3aBUCHUMOCTH OT THUIIOB, CHOCO6BI yIydylieHUs Ka4€CTBa MMOYB B 3aBUCUMOCTH OT HA3HAYCHU.

O06acTu UCTIONB30BaHUS OPTAaHUICCKUX YI00pEHUH B 3aBUCUMOCTH OT Ka4eCTBEHHOTO cocTaBa. Onucanue
OpTraHUYCCKUX y1106pCHI/II71 " UX IPUMCHCHHUEC B 3aBUCUMOCTU OT COCTaBa IMOYBLI U €€ PAaSHOBHUAHOCTH.

IIpakTHyeckue 3aHATUA

O6nactu HazHayeHUs (MPUMEHEHUS ) TIOUBBI, UCXO/IS1 U3 KAUECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBA.
AHanu3 HOPMAaTUBHOM JOKYMEHTAIUH.

Posib HeopraHMueckux BEIIECTB B KAUECTBE MUHEPAIbHBIX YAOOPEHUH, YIyUYIIUTEsIeH MOYBHI.

CocTaB MUHEpalIbHBIX YAOOPEHUH U UX IPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IMOYBHI U €€ PAa3HOBUIHOCTH.
B3aumocBs3b cocTaBa ynoOpeHuit 1 UX BIUSHUS HA BET€TaTUBHBIE CBOWCTBA U TIOJIOHOIIEHUE PACTEHHIA.

JlaGopaTopHble 3aHATHSA

HccnenoBanne XMMUYECKOT'O COCTaBa Moo MOYBBI.

JlaGopatopHasi paboTa Ha BEIOOD:

[. JIaGopaTtopHas pabora «OOHapy)eHHE HEOPraHUIECKIX IPUMecel B IpoOax».

[Ipurorosnenue mpoObI MOYBHI TSI UCCIIEOBAHUS KUCIOTHOCTH/IIETIOYHOCTH, HEOPTaHHYECKUX
3arpsisHeHu. OOHapyKeHUE XJIOPHI- U CyTb(]aT-noHOB B 1Tpobe mouBkl. COCTaBIICHHE YPaBHEHUN PEaKIIUA
oOHapyxeHus. CpaBHEHHUE MOJIYUYEHHBIX IMOKa3aTeNell ¢ HOPMAaTUBHBIMU (CIIPAaBOYHBIMU) 3HAYEHUSIMH.

2. JIaboparopHas padota «Onpenenenne pH BOAHON BBITSDKKH MOYBBI, €€ KUCIOTHOCTH M LIEJIOYHOCTH.
HccnenoBanue BOJHBIX BRITSXKEK 00pa3liOB TOTOBBIX MMOYBEHHBIX cMecei (7151 pa3HbIX TUTIOB PACTEHH).
Omnpenenenne pH mouBsl ¢ UCTIONB30BaHUEM HHAUKATOPOB. OIIEHKA TUIIOB TIOYB B MIPEICTaBICHHBIX
oOpa3iax (CHIbHOKHCTAs, KUCIasi, ClIa0OKKCIas, HEUTpaibHast, IeT0YHas).

OK 01
OK 02
OK 07

Tema 9.1.5.
Hccnenoanue
00BEKTOB
ouocdepsl

OcHoBHOE€ coacpkaHue

10

TeopeaneCKoe oﬁyqelme

Y4eOHO-Kccae10BaTeIbCKHM IPOSKT B 00JaCTH Hccie1oBaHus 00beKTOB 6nocdeprl. O030p TeM yueOHO-
HCCIICAO0BATCIIbCKUX ITPOCKTOB. AHFOpI/ITM BBITIOJTHCHUS MIPOCKTA. OHpeI[eHeHI/IC HpO6JIeMBI HUCCIICOOBaHUA.

MerToap! moncka, aHam3a 1 00paboTKi HH(GOPMAIMK O TPOEKTE B PA3INYHBIX UCTOYHUKAX.

OK 01
OK 02
OK 04
OK 07
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HpaRanecKHe 3aHATHUSA

O6ocHOBaHME aKTyadbHOCTH BBIOpaHHOW TeMbl. BrisBneHue mpobiemsl ucciaenoBaHusi. Beioop 00beKTOB U 2

MeTOJI0B uccienoBanus. [loctaHoBKa nenel u 3aaad uccinenoBanus. OnpenesneHne NpoayKTa UCCIEIOBAHUS.

OmnpeneneHue TanoB U COCTABIEHUE MJIaHA UCCIIET0BaHUS.

3ammra npoekTta: llpeacraBieHue pe3yabTaTOB BBHIMOIHEHUS YYE€OHO-HCCIEIOBATEIBCKUX IPOEKTOB 2

(BBICTYIJIEHHUE C MTPE3EHTAIINEN).

JlabopaTopHbIe 3aHATHS 4

HccnenoBanue npeaiokKeHHOro 00beKTa Ha KUCIOTHOCTb, IIEJI0YHOCTh, XUMHUUECKUN COCTaB (3arpsA3HUTENH,

Makpo- ¥ MHKpoaieMeHThl). OOpaboTka pe3ynbTaToB HccienoBaHus. OIlleHKa KadyecTBa HCCIIENLyeMOro 4

00BEKTa, UCXO/I U3 PE3YJIbTATOB XUMUYECKOTO aHaJIHN3a.
*Pasnen 9.2. UcciaenoBanue 1 XMMHYCCKHI aHAIN3 00bEeKTOB TexXHOChephbI (1J1s1 YKPYNHEHHBIX IPYNI CIeUATbHOCTEH/ 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:xaHue 8 OK 01
OcHoBBI JlaGopaTopHblie 3aHATHS 2
nabopaTopHoit JlaGopatopHas pabota «OCHOBBI 1a00paTOPHOM MPAKTUKI.
HPAaKTHKH B JlaboparopHas ocyjia ¥ XUMHIeCKne peakTuBbl. OCHOBHBIE JTabopaTopHbIe oneparuu. Jlaboparopaoe 2
npo(heCCUOHABHBI (0GopynoBanne. TexHuKa 6e30MaCHOCTH 1 PaBHIa paGoThI (IIOBEICHHS) B TaGOPATOPHIL
X 1200paTopuAX  |[IpakTH4ecKHe 3aHATHS 6

BolnosnHeHue TUNOBBIX PacyeTOB IO TEMATHUKE HKCHEPUMEHTa (BBIXOJ MPOAYKTa peakllid, Macca HaBECKH,

o6beM pactBopuTensi). OOpaboTKa NTaHHBIX, aHAJIU3 M OIEHKA WX JIOCTOBEPHOCTH (BBIYUCIICHHE CPEIHETrO 6

3HAYEHMS SKCIEPUMEHTANbHBIX JTAaHHBIX, MorpemHoctn). [IpeacraBnenue B pa3nuyHoil popme pe3yabTaToB

JKcTiepuMeHTa (Tabnuiia, rpaduk, OTYET, TOKIA], MPE3CHTALIHS)
Tema 9.2.2. OcHoBHoOe coaep:kaHue 6 OK 01
XUMHUYECKUI Teopernueckoe 00y4enue 2 OK 02
aHaJIn3 Hasnauenue rexaudeckoi Boabl. TpeOoBaHuUs K TEXHUYECKOM BOJIE 11O TPYIIIIaM MOTPEOICHUSI. OK 07
TEXHUYECKUH BOJIbI |KauecTBO TEXHUIECKON BOIbI pa3HbIX BUJIOB. XUMUYECKUI aHAIN3 U MPOU3BOACTBEHHBIN KOHTPOJb COCTaBa

TeXHUYECKOH BoJbl. CyIIHOCTh METOAAa TUTPOBAHUS. )

AHaHI/I3 TeXHH‘IeCKOﬁ BOAbBI Ha XCECTKOCTb H ﬂpyrne ITOKA3aTCIIN. KI/ICHOTHOCTB 1 IICJIOYHOCTHh BOJHBI.
Onpenenenne oOmel U CBOOOIHOM MIETOYHOCTH (KUCIOTHOCTH) METOIOM THUTPOBaHus. pH cpelibl 1 MEeTOIbI
ee omnpeneacHus. JKecTKOCTh BOJBI U METOJIBI €€ ONPEICICHUS.
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HpaKanecKne 3aHATHUSA

CriocoObl BhIpayke€HHsI KOHLEHTpAIMM PacTBOPOB: MaccoBasl J0JI PAacCTBOPEHHOI'O BEIIECTBA, MOJISIpHAs U
MOJIsITIbHAs KOHIEHTpauuu. Tutp pactsopa. Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHNUN
Ha pacdyeT KOHLEHTpalUMH 3arpsA3HSAIONIMX BEUIECTB M HX CPAaBHEHUE C MPEAEIBHO JOIyCTUMBIMU
koHueHTpauusamu (ITJ1K).

JlaGopaTtopHble 3aHATHSA

HccrnenoBanne XMMHYECKOTO COCTaBa MPOO TEXHUIECKOH BOIBI.

JlabopaTopHas paboTa Ha BBEIOOD:

1. JJabopaTopHas pabota «OmnpeaeneHne XJIOpUA0B METOIOM TUTPOBAHUS B TEXHUUECKOW BOJIE.
Omnpenenenue XJIOpUI-MOHOB METOAOM apreHTOMETPHH ¢ (PUKCUPOBAHHEM KOHIIA TUTPOBAHUS 110 METOTY
Mopa (ocaguTenbHOE TUTPOBAHUE).

2. JIaboparopHas pabota «OnpeneneHne KecTKOCTH TEXHUIECKOM BOABI METOJIOM TUTPOBAHUSIM.
KomMIekcoHoMeTpuueckoe onpeieieHne KeCTKOCTH (CyMMbI HOHOB KaJIbLIMsL U MarHusi) B cpefe
aMMOHHITHO-aMMHaYHOTO OydepHoro pactBopa (pH 9-10) mo o6pazoBanuto ¢ TpuioHoMm b
MaJIOMCCOIMUPOBAHHBIX KOMIUIEKCHBIX COCTMHEHUH.

Tema 9.2.3.
XUuMHUYeCKUi
aHaJIN3 BO3/yXa

OcHoBHOe coepxxanue

TeopeTnueckoe o0yueHue

XVUMUYECKUH COCTaB aTMOC(EpHOTO BO3AyXa, BO3ayxa pabodeil 30HBI. BpemHbie BemecTBa U NMPHUMECH B
BO3JIyX€ OKWIBIX IOMEIIEHWH, B BO3Ayxe pabouedt 30HBL. HopmatuBHbie mokymeHTHL. I[locnmencTBus
BO3JEHCTBUS BBICOKOM KOHIEHTPALIMH YIJIEKHACIIOrO Ta3a Ha OPraHu3M YejoBeKa. MeponpuaTHs 0 CHUKEHHUIO
YPOBHS 3arpsI3HEHHOCTH BO3/lyXa UCCIEAYyEMOW KOMHATBHI.

HpaRTn'{ecRne 3aHATHSA

['uruennyeckas OLEHKa CTETIIEHH 3arpsiI3HEHUS BO3AyXa IIOMEIIECHNS HA OCHOBE COITOCTABJICHUS
KOHLIEHTpaLMU JUOKCUA YIVIEPOJa C COOTBETCTBYIOIIUM I'MI'MEHUYECKUM HOPMATUBOM.

Peuienne npakTuKO-OpUEHTUPOBAHHBIX TECOPETUYECKUX 3aJaHUN HA pacyeT KOJIUYECTBA BEILECTBA,
KOHIIEHTPALUil BPEAHBIX MpUMecel B aTMOC(EpPHOM BO3/1yXe M BO3IyXE MOMEIICHUH.

JlaGopaTtopHble 3aHATHUSA

Jlabopatopnas pabora «OnpejeneHue COACpKaHUS YIJIEKUCIOrO ra3a B BO3AyXE MOMEIICHHS JKCIpPecc-
meronom». MccnenoBanue npoO Bo3ayxa padoueit 30HbI. OnpesieneHne CoJCepiKaHHus YIIICKUCIOro rasa B
BO3JIyXe MOMEIIEHHS IKCIIPECC-METOIOM.

OK 01
OK 02
OK 07
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Tema 9.2.4.
XUMHYCCKUI
aHaju3 mpoo
MaTepHuaioB
CTPOUTEILHO-
pecTaBpalluOHHON
JIeITETLHOCTH 1
ou3aiiHa

OcHOBHOE€ CoAECpKaHuEC

TeopeTnueckoe o0yueHue

Knaccudukanus matepranoB, HCIOIb3YEMBIX B CTPOUTEIBLHO-PECTABPALIMOHHON I€ATEILHOCTHU 10 COCTAaBY,
YX Ha3HAYEHUE U IpUMEeHeHUEe. XUMUYECKUN aHalIu3 MaTepUaIoB CTPOUTEIbHO-PECTABPALIMOHHOMN
JESTENIbHOCTH U Au3aiiHa. XUMUYECKUN COCTAaB MUTMEHTOB, KPACUTEJICH, BSKYIIUX CMECei, 0COOCHHOCTH UX
CBOICTB ¥ IPUMEHEHHUS B MPOo(ecCHOHANBHON 1eaTeIbHOCTH. BemecTBa, HCOIb3yeMble B KAUYECTBE
MUTMEHTOB U CBS3YIOIIMX MaTtepuanoB. Mcropuueckas cripaBka. CoBpeMEHHbIE MATEpUAIIbI.

IIpakTHyeckune 3aHATHA

KauecTBeHHBIN U KOJIMYECTBEHHBII COCTaB P00 MaTEpUAIOB CTPOUTEIbHO-PECTABPALIMOHHON €S TEIIbHOCTH
u auzaitHa. Knaccudukanus Kpacok MO YKPBIBUCTOCTH, IPO3PAYHOCTH B 3aBUCUMOCTHU OT HCIIOJIb3YEMBIX
MUTMEHTOB U CBS3YIOLIMX BemiecTB. OnpesiesieHne cocTaBa Kpacok Ha CofiepKaHhue MUKPO U MAaKpO3JIEMEHTOB.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX 33aJJaHUI M0 XUMUYECKOMY aHaJIU3y Mpo0 MaTepuajIoB CTPOUTEIBHO-
pecTaBpallMOHHOM JIEATEIbHOCTH U IU3aliHa.

JlabopaTopHble 3aHATHS

HccnenoBanue MaTepualioB CTpOUTENbHO-PECTABPALMOHHON AEATEIbHOCTH U JU3aiiHa.

JlaGopaTopHasi paboTa Ha BEIOOp:

1. JTabopaTtopHas padora «/3roTroBieHrne Kpacok (Io00p MUTMEHTOB M CBSI3BIBAIOIINX BEIIECTB)).
HccnenoBanue mpupoHBIX MUHEPAJIOB, MTOJTyUYeHHE MUTMEHTOB ITyTEM XUMHUECKUX PEaKIUi, OnpeaesieHre
CBSI3YIOIINX MaTepuanoB. CpaBHEHHE YKPHIBUCTOCTH M MPO3PAYHOCTH TTOIYIEHHBIX KPACOK ITyTEM
HAHECEHUS UX Ha JINCT Oymarm.

2. JJabopartopHnas pabota «MccnenoBanue CBOMCTB BSDKYIIUX BEIIECTB HA MPUMEPE THIICAY.

Omnpenenenne CKOPOCTH CXBAThIBAaHUS MPUPOJHOTO U CTPOUTENHHOTO rurica. MakTopbl, YCKOPSIIONINE U
3aMeUISIONINE CXBAaThIBaHUE IPUPOIHOTO TUlica. [ uricoBoe TecTo, TeMieparypa ero 3acteiBanus. CpaBHEeHHE
CKOPOCTH CXBATBIBAaHUSI IPHUPOTHOTO U CTPOUTEIHHOIO TUIICA, ONIpe/ieieHne (PakTOPOB, BIUSIOMINX Ha
CKOpPOCTb CXBaThIBaHUS CTPOUTENILHOTO THUIICA, OTPEICTICHUE TEMIIEPATYPhl 3aCTHIBAHUS TUIICOBOTO TECTA.

OK 01
OK 02
OK 07

Tema 9.2.5.
UccnenoBanne
00BEKTOB
TeXHOC(EPHI

OcHoBHOe co/lep:KaHue

10

Teopeaneckoe oﬁyqe}me

Y4eOHO-HCcCTeT0BATENbCKUI MPOEKT B 00JIACTH UCCIEN0BaHMs 00bEKTOB TexHOochepsl. O630p TeM ydueOHO-
UCCJICIOBATEIBCKUX MPOCKTOB. AJITOPUTM BBIMIOJHEHUs mpoekTa. OnpeaesieHre mpo0IeMbl UCCIIETOBAHMS.
MeTo bl MOMCKa, aHaIn3a U 00pabOTKH HH(POPMAIIMK O TPOCKTE B PA3IMIHBIX UCTOUHUKAX.

OK 01
OK 02
OK 04
OK 07
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HpaKanecKne 3aHATHUSA

OObocHOBaHNE aKTyaJlbHOCTH BBIOpaHHON TeMbl. BblsiBieHne npoOsieMbl uccieoBaHus. Boioop 00bEeKTOB U

MeTo0B uccienoBanus. [locranoBka 1eneil u 3a1a4 uccnenoBanus. OnpeaeneHue NpoayKTa UCCIET0BAHMS. 2
OmnpezneneHue 3TaroB U COCTaBJICHHUE TUIaHA UCCIIEIOBAHMUS.
3ammra npoekTta: llpeacraBieHue pe3yabTaTOB BBHIMOIHEHUS YYE€OHO-HCCIEIOBATEIBCKUX IPOEKTOB 2
(BBICTYIJIEHHUE C MTPE3EHTAIINEN).
JlabopaTopHbIe 3aHATHS 4
HccnenoBanue npeaiokKeHHOro 00beKTa Ha KUCIOTHOCTb, IIEJI0YHOCTh, XUMHUUECKUN COCTaB (3arpsA3HUTENH,
MakKpo- U MHKpO3JeMeHThl). OOpaboTka pe3ynbTaToB HccienoBaHusa. OlieHKa KadyecTBa MCCIELYyEeMOro 4
00BEKTa UCXO/1S U3 PE3yJIbTaTOB XMMUYECKOI0 aHaIM3a

IIpoMe:kyTouHasi aTTECTALMS N0 TUCHMIJIMHE (IK3aMEH)

Bcero 144

*06pasoBaTeanaﬂ opraHn3auunsa BbIGMpaeT oAVH MoAayIb U3 nNpearnoXeHHbIX.
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3. YcioBus peaju3anuu NporpaMmMbl 00111e00pa3oBaTeIbHON JUCHUILTHHBI

3.1. TpeOoBaHMSA K MUHMMAJIBLHOMY MAaTePUAJIbLHO-TEXHUYECKOMY
o0ecnmevYeHNIo

Jlns peanu3anuyl IporpaMMbl JUCHUIUIUHBL JOJDKHBI OBITH TPEAYCMOTPEHBI
CJIeIyIOIUeE CrelHaIbHbIC MOMEIEHHUs: YUeOHbIN KaOUHET XUMHUH U/WUIU Y4eOHON
XUMHUYECKOM J1abopaTopuH.

O6GopynoBaHue yuyeOHOro kaOuMHeTa (HAIJISIIHbIe MOCOOMA): HAOOPHI
IaPOCTEPKHEBBIX MOJIENIEd MOJIEKYJ, MOJEIW KPUCTAJUIMYECKUX PEHIETOK,
KOJUIEKIIMM TIPOCTBIX M CJOXKHBIX BEIIECTB W/WIM KOJUIEKIIMU TOJIUMEPOB;
KOJUIEKIUSI TOPHBIX MOPOJI U MUHEPATIOB, Tabnuua Menaeneesa, yueOHble (PUIIbMBI,
1 poBbie 00pa30BaTEIbHBIE PECYPCHI.

Texnnueckue cpeacTBa o00y4YeHHsI: KOMIIBIOTEp C  YyCTpOMCTBaMu
BOCIIPOM3BEACHUSI 3ByKa, NPHUHTEP, MYJbTUMEAUA-TIPOCKTOP C OSKPAHOM,
MYyJIbTUMEINMHAS TIOCKA, YKA3Ka-IIPE3EHTEP IS PE3CHTALUMN.

OGopynoBanue jabopaTopun U pado4ux MecT Ja0OPATOPHU: MEH3YPKH,
MUIMETKU-KANEIbHUIIBI, TEPMOMETPBI, MHUKPOCKOI, JIyIbl, MPEAMETHbIE U
MOKPOBHBIE CTEKJIA, TUIAHIIETHI JJIs1 KaleJIbHBIX peakiuil, QruiibTpoBasibHast Oymara,
IPOMBIBAJIKH, CTEKJISIHHbIE NPOOMPKH, PE3WHOBBIE MPOOKH, (OHAPUKHU, HAOOP
PEaKTUBOB, CTEKJISIHHbIC MAJIOYKH, IUITATUBBI JIJISi MPOOUPOK; MEPHBIC HUIUHAPHI,
BOPOHKH CTEKJISHHBIC, BOPOHKH JeiauTeabHble HuiauHapudeckue (50-100 wmum),
CTYNKH C MECTUKOM, (hapdhopoBbIe Yallku, MUHIIETHI, PUIBTPHI OyMa)KHbIE, BaTa,
MapJisi, 4acCOBBIC CTEKJIA, DJICKTPOIUIMTKH, JIAOOPAaTOPHBIC IITATHBBI, CIIUPTOBHIC
TOpPEJNIKU, COUYKH, MPUOOP JJIsi MOJYyYEHUs ra30B (WM NpoOUpKa C Ta300TBOJAHOM
TpyOKoO#l), Aepkatenu sl TPOOMPOK, CKISHKUA IS XPaHEHUSI PEaKTUBOB,
pasaatouHble JOTKH; XuMuueckue crakansl (50, 100 u 200 mi); mimaTenu; MUHIETHI,
TUTEIbHBIE IIUIIIBI; CEKYHIOMEPHI (TaiiMepsl), MepHbIe Tpooupku (Ha 10-20 mui) u
MepHbIe KoJIObI (25, 50, 100 u 200 mun), BoasiHast 6aHs (MM TEPMOCTAT), CTEKIISTHHBIC
Najg04YKu;, KOHMYECKHe KoJObl juisi tutpoBaHus (50 u 100 mur); uHIUKATOpHBIC
noJiocku st onpenenenuss pH u  crangapTHas UWHAMKATOpHAs —IIKana;
YHUBEpCAIbHBIA HHAUKATOP; NUneTku Ha 1, 10, 50 mu (mnm nozaroper Ha 1, S u 10
M), OIOpEeTKH s TUTPOBaHUS, MeAuuuHCKHe wmmnpuusl Ha 100-150 mu,
JabopaTopHbIC W/WIU aHATUTUYECKUE Bechl, pH-MeTpbl, CymmibHbIN mKkad, u ap.
nJabopaTtopHoe 000pyI0BaHUE.

3.2. UudopMmanmoHHoe obecnevyeHne peajn3any NporpaMmmbl

[lepeyenb peKOMEHIyeMBbIX y4eOHBIX u3maHui, WHTEpHET-pecypcoB,
JOTIOJIHUTEIIbHOU JINTEPATYPhI:



Ochnoenasn numepamypa:
1. AuxdunorenoBa, M. B. Xumwus : y4eOHUK M TPAKTUKYM JUIsI CPEIHETO
npodeccuonansHoro oopazoanus / M. B. Audunorenona, A. B. babkos, B. A.
[TonkoB. — 2-e u3a., ucnp. U gomn. — Mocksa : U3narensctBo FOpaiit, 2023. — 291
c. — (ITpodeccuonansuoe obpazoanue). — ISBN 978- 5-534-11719-6. — Tekcr :

anekTpoHHbI  //  OOpazoBarenbHas riargopma IOpait [caiit]. — URL:
https://urait.ru/bcode/513807

2. Hukonbckuii, A. b. Xumus : y4eOHUK U TIPAKTUKYM JJisi CPEIHETO
npodeccuonansHoro oopazoBanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-e u3n.,
nepepad. u gomn. — MockBa : HM3pmarensctBo HOpaiit, 2023. — 507 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534- 01209-5. — Tekct
anekTpoHHbI  //  OOpasoBatensHas Mminatgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537 (nara oopamenus: 09.11.2023).

3. Xumus: yuyeOHUK TUTSt CPEIHETO npodeccruoHaIbHOTO

obpazoanus / [0. A. JleGenes, I. H. daneces, A. M. l'ony6eB, B. H.
[TamoBan ; mox o6meit penakmueit . H. ®aneesa. — 2-¢ u3a.,mepepad. u

nom. — MockBa : U3natensctBo  KOpaiiT, 2023. - 431 C. —
(ITpodeccuonanbHoe obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr :
anekTpoHHbI //  OOpasoBatenbHas mminatgopma IOpait [caiit]. — URL:

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

Jlononnumensvhan aumepamypa:
1. Amndunorenona, 1. B. Xumus. ba3osiit ypoenb: 10-11 kimaccel : yueOHUK JIs
cpeanero o6mero obpazopanus / M. B. Andunorenona, A. B. baGkos, B. A.
[TonikoB. — 2-e u3n., ucop. u gom. — Mocksa : U3gatensctBo FOpaiit, 2023. — 290
c. — (O6meobpazoBaTenpHbid HKT). — ISBN 978-5- 534-16098-7. — Texkcr :
anekTpoHHbI // OOpaszoBatenbHas miatrgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/530422
2. Andunorenona, 1. B. Xumus. ba3ossiit ypoBenb: 10-11 kmaccel : yueOHUK JIs1
cpeanero o6mero obpazopanus / M. B. Andunorenora, A. B. baGkos, B. A.
[TonikoB. — 2-e u3n., ucop. U gom. — Mocksa : U3natensctBo FOpaiit, 2023. — 290
c. — (ObmeobpazoBarenpHbiii 1UKI). — ISBN 978-5- 534-16098-7. — Tekcr :
anekTpoHHb // OOpazoBatenpHas miatpopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/530422 (nara oopamenus: 09.11.2023).
3. Amnapsues, A. . O6mas xumus. COOpHUK 3aJaHUI C MpUMEPaAMU PEIICHUH :
ydyeOHOoe Tmocobue misa cpeaHero mnpodeccuoHanbHoro obpaszoBanust / A. U.
Amapues, JI. . Adonuna. — 2-e u3z., ucnp. u gom. — Mocksa : M3gaTenscTBo
Opaiit, 2023. — 127 c. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-
09932-4. — Tekcrt : anexTponHbIi // OOpa3zoBarensHas miatdopma KOpaiit [caifr].
— 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. O6mas xumus B 2 T. Tom 1 : y4eOHMK 111 CpeaHEro
npodeccuonanbHoro oopasosanus / H. JI. 'munka ; mox penakiueii B. A. Ilonkosa,
A. B. babkoBa. — 20-¢ m3x., nepepad.u gom. — Mocksa : UzmarensctBo FOpaiir,
2023. — 349 c. — (ITpodeccuonansuoe odpazoanue). — ISBN 978-5-9916-9672-2.
— Texct : anexTponHsiit // ObpazoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512151

5. TI'munka, H. JI. O6mas xumus B 2 T. ToM 2 : yd4eOHHUK ISl CPEIHETO
npodeccuonanbHoro oopazosanus / H. JI. 'munka ; mox penakiueii B. A. Tlonkosa,
A. B. babkoBa. — 20-¢ m3x., nepepad.u gon. — Mocksa : M3nmarensctBo HOpaiir,
2023. — 383 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-9916-9670-8.
— Texct : anexTponHsiit // ObpazoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512504

6. 3aitues, O. C. Xumus. JlabopatopHblii MPaKTUKYM U COOPHUK 3aja4 : yueOHoe
nocobue s cpenHero mnpodeccuoHanbHoro obpaszoanus / O. C. 3aiueB. —
MockBa : WznmarensctBo FOpaiit, 2023. — 202 c. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekct : dJIEKTPOHHBIA //
O6pa3zoBarenpHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541
7. MaprtsiHoBa, T. B. Xumusda. Yrioyonennsiii yposeHb. 10-11 kmaccsl : ydeOHHK
1Sl cpennero oomiero oopazosanus / T. B. Mapteinosa, 1. B. Apramonosa, E. b.
['ogynoB ; mox oOuiei penakiueid T. B. MapThiHOBOM. — 2-€ U3/., UCIIP. U JOM. —
Mockaga : UznarensctBo FOpaiit, 2023. — 352 c. — (O6meo0pa3oBaTeIbHbIN IUKN).
— ISBN 978-5-534-16227-1. — Tekct : snektpoHHbli // OOpaszoBarenbHas
wiatgopma KOpaiit [caiiT]. — URL: https://urait.ru/bcode/530645

8. Pocun, W. B. Xwumusa. VYdeOHHMK U 3aJa4yHUK : JUI CPEIHETO
npodeccuonansHoro oopazosanus / Y. B. Pocun, JI. JI. Tomuna, C. H. ConoBbes.
— MockBa : WznmarenbctBo IOpaiit, 2023. — 420 c. — (IIpodeccuonanbHoe

obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekct : dI€KTpOHHBIA //
O6pazoBartenbHas mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512022
(mara obpamenus: 09.11.2023).

9. Tymukun, E. U. Xumus. B 2 4. Yacte 1. OOmias u HeopraHudeckass XUMus :
y4eOHUK ISl cpeHero mpodeccruonanbHoro oopazoanus / E. U. Tynukun. — 2-¢

u3l., uchnp. m jpon. — MockBa : M3marensctBo FOpaiit, 2023. — 385 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534- 02748-8. — Tekct
anekTpoHHbI  //  OOpasoBatenbHas mminatgopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/513730
10. Tynukun, E. . Xumus. B 2 4. YacTs 2. Opranuyeckasi XuMus : y4eOHUK TS
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— CaMblil aBTOPUTETHBIN B MUPE XUMUU UH(POPMALIMOHHBII HHTEPHET-pecypcC (CauT

MJIATHBIN).
http://www.organic-chemistry.org/ ITloptan mno opraHuueckod XUMHUU Ha

AHTJIMMCKOM SI3BIKE.
13. http://www.xumuk.ru CaliT 0 XUMHUHU: KIACCHUYECKHE  YUYEOHUKH,

CIPAaBOYHHKH, SHIIUKIIONEINH, TONCK OPTaHUYECKIX M HEOPTaHMUECKUX PEaKIInu,
COCTaBJICHUE YPABHEHUMN PEAKLIUM.
http://orgchemlab.com/  Caifr, NOCBSIIEHHBIA TNpaKkTUYECKOH padore B

J1a00paTOPHH.
4. KoHTpOJIb M OlIeHKA Pe3yJIbTATOB OCBOCHUS 0011e00pa3oBaTe/;IbHOM
AUCUMILTHHBI

KonTpo:s u o1ieHKa pe3yIbTaTOB 00YUEHHs OCYIIECTBISETCS IPENnoaBaTeIeM
B TIpolleCCE TMPOBEICHUS TMPAKTUYECKUX 3aHATUA UM Ja0OpaTOpHBIX padoT,
TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS] 00YUaOIUMUCS UHIUBUIYIBHBIX 3aJIaHUM,
MIPOEKTOB, HcCieN0BaHUN. Pe3ynbTaThl 00yUeHUs OMPEACIISIOT, YTO 00YyUYarOIIecs
JOJKHBI 3HATh, TOHMMAThb M JIEMOHCTPUPOBATH [0 3aBEPIICHUU HW3YUYEHUS
JUCITUTUTUHBI.

st hbopMupoBaHUs, KOHTPOJS W OIEHKH PE3yJIbTaTOB OCBOCHUS Y4eOHOM
JUCHUIUIMHBI UCTIOJIb3YETCSl CUCTEMA OILIEHOUYHBIX MEPONPUSATUM, MPEICTABIISIIONIAS
co00l KOMIUIEKC Y4YEOHBIX MEPOMPHUATHNA, COTJIACOBAHHBIX C pe3yJbTaTaMu
o0yuenus u cpopmynupoBanHbix ¢ yauetom GI'OC COO (npenMeTHbIE pe3yIbTaThl
o guctuminae) u GI'OC CIIO.

Mopnyas / Paznen

No
/ Tema

PesyabTaTt 00yuenus OueHo4yHbIe MEPONIPUATHSA OK

I |OcHoBHOII MOaYJIb

1 |(Pa3gea 1. DopmMyMpOBaTh 0a30BbIe
OcHoBBI MOHATHUS U 3AKOHbI XUMHUH
CTPOEHUs!
BellecTBa
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Monyas / Pazgea

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema

1.1 |Crpoenue atomoB |COCTaBIATh XUMUYECKHUE 1. Tect «CTpoeHue aToMOB OK 01
XUMHUYECKUX (bopMyIIbl COeAMHEHUN B XUMHUYECKUX AIIEMEHTOB U
AJIEMEHTOB U COOTBETCTBHUU CO CTENECHBIO [IPUPOAA XUMUUECKOU CBSI3N».
pupoaa OKHCIICHUSI XUMUYECKHUX 2. 3ajauu Ha COCTABIICHUE
XUMUYECKON AJIEMEHTOB, UCXOS U3 XUMHYECKHUX (HOpMYIT
CBSI3U BaJICHTHOCTH U JIBYXaTOMHBIX COCTUHEHUN

AIIEKTPOOTPHULIATEIBLHOCTU  |(OKCHIOB, CYIb(GUAOB,
TUAPUJIOB U T.IL.).

1.2 |Ilepmonnueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoanusie |OK 01
3aKOH U Ta0IMIa |XUMHUUYECKHUE DIIEMEHTHI B TEOPETUYECKUE 3aJaHus HA OK 02
JI.1. MenneneeBa |COOTBETCTBUU C UX XapaKTEPU3aLNUI0 XUMHUECKUX

MOJIOKEHUEM B 3eMeHTOB: «MeTammudeckue /
MEePUOIUYECKON CUCTEME  |HEMETaJNIMYECKHE CBOMCTBA,
XUMUYECKUX IJIEMEHTOB 3JEKTPOOTPULATENBHOCTD U
1. MenneneeBa CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MIEPUOIUYECKON
CUCTEME XUMUYECKUX
aneMmenToB .M. MeHaeneeBay.
2 |Pa3pmeax 2. CocraBasath ypaBHeHusi 1 | Konrpouabnas padora
Xumuueckune CcXeMbl XMMHU4€CKHX «CTpoeHue BenecTsa u
peakuuun peaxkuuii XHUMHYECKHEe PeaKIum»




Monyas / Pazgea
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIE MEPOTIPUSTHS

OK

2.1

Twumer
XHUMHYECKHX
peaxkuu

CocCTaBisTh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
o0MeHa, 3aMeIICHHS,
OKHCJIIUTCIBbHO-
BOCCTAaHOBUTCIIbHBIC
pCakuun U peakKuuun
KOMILJIEKCOOOpa3oBaHus (Ha
npuMepe
THIPOKCOKOMIUIEKCOB
QIIOMUHUS U [TUHKA) C
y4acTHEeM HEOPraHUUECKUX
BEIICCTB

1. 3amauu Ha cocTaBIECHUE
YPaBHEHUH pPEAKIUM:

— COCIMHCHUS, 3aMCIICHHS,
pasnokeHusi, OOMeHa U peaKIuit
C y4acTHeM KOMILIEKCHBIX
coelMHEeHM (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
AITIOMUHUS U [IUHKA);

— OKHCJIUTEILHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUA C
HCIIOJIL30BaHUEM METOIa
INEKTPOHHOTO OallaHca;

— C y4aCTHUEM KOMILUIEKCHBIX
coelMHEeHu (Ha npuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U
QITIOMUHUS).

2. 3a/auv Ha pacyer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIM1 COEITMHEHHUS; MACCOBOU
WA 00BEMHOM JTOJIH BBIXO1a
MPOJIyKTa peaklui COeIUHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHHH T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEIIECTB U MTPOYKTOB PEAKIIUY;
Macchl (00bEM, KOJITHUECTBO
BELIECTBA) IPOJYKTA pEaKkluy,
€CJIM OJIHO U3 BEILECTB JIaHO B
BUJIC PACTBOPA C OMPEICTICHHOMN
MAacCOBOM J0JIEW pacTBOPEHHOTO
BEICCTBA.

OK 01

2.2

DNEKTPOIUTHIECK
asi qUccouManus u
HOHHBIA 0OMEH

CocTaBnsTh ypaBHEHHUS
XMMHUYECKUX PEaKIun
HMOHHOTO 0OMEHa C
y4acTHEM HEOPraHUYeCKUX
BEILECTB

1. 3aganus Ha cocTaBiIeHUE
MOJIEKYJISIPHBIX U MOHHBIX
pEaKIUii C y4acTUEM OKCHJIOB,
KHCJIOT, OCHOBAaHUM U COJICH,
HWOHHBIX peaklMil TuapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUSI KUCIIOTHOCTH CPE/IBI.
2. JIaboparopnas pabota
«Peakuuu ruiponsza.

OK 01




Monyas / Pazgea

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema
3 |Pa3pen 3. HccaenoBats ctpoenue u |KonrposabHasi padora
Crpoenne n CBOICTBA «CBOHCTBa HEOPraHHMYECKHUX
CBOliCTBa HEOPraHU4eCKMX BelleCTB |BeleCTB)
HEOPraHN4eCKHX
BellleCTB

3.1 |Knaccudukanus, |(Knaccuduuuposath 1. Tect «Homenknarypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIeCTBA |Ha3BaHHE HEOPTaHUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEII[ECTB UCXOJIS U3 UX
HEOPTraHUYECKHX |CTPOCHUEM XUMUYECKON (hOPMYJITBI HITH
BEILIECTB COCTaBJIECHUE XUMHYECKOU

(hopMyIBI HCXOMS U3 Ha3BaHUS
BEILECTBA 10 MEXITYHAPOIHON
WJIU TPUBUAIBHOU
HOMEHKJIaType».

2. 3agauym Ha pacyeT MacCOBOM
110711 (MacChl) XUMHUYECKOTO
3JIeMEeHTa (COeUHEHHUS) B
MOJICKYJIE€ (CMECH).

3. [IpakTrueckue 3aJaHus 1o
KJIacCU(pUKAIUU, HOMEHKJIAType
Y XUMHYECKUM (hopMyiam
HEOPraHUYECKUX BEILECTB
Pa3JIMYHBIX KIJIACCOB.

4. TlpakTdeckue 3alanus Ha
ONpeAeICHUE XUMUYECKON
AKTHBHOCTH BEIIECTB B
3aBUCHMOCTH BHJIa XUMUYECKOMN
CBSI3U U THIA KPUCTAIUTNYECKON
PELIETKU.

3.2 |®usuko- VYcranaBnuBaTh 1. Tect «OcobeHHOCTH OK 01
XAMHUYECKHE 3aBHCHUMOCTH (PU3UKO- XHMHYECKUX CBOMCTB okcuaoB, |OK 02
CBOICTBA XUMHUUYECKUX CBOWCTB KHCIIOT, OCHOBaHUH,

HEOPTaHWYECKUX |HEOPTaHMYECKHUX BEMIECTB |aM(OTEPHBIX THAPOKCUIOB U
BEILIECTB OT CTPOEHUSI aTOMOB U coJiein».

MOJIEKYJI, & TAKXK€E THIA
KPUCTAJUIMYECKON pElIETKN

2. 3aaHusA Ha COCTaBJICHHE
YpPaBHEHUN XUMHUYECKUX
peaKIuii C y4acTUEM MPOCTHIX
CJIO’KHBIX HEOPTaHUUYECKHUX
BEIIECTB: OKCHUIOB METAILIIOB,
HEMETAJIJIOB U aM(OTEPHBIX
JJIEMEHTOB; HEOPTAHUYIECKUX
KHCJIOT, OCHOBaHUM U




Monyas / Pazgea

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema

aM(OTEepHBIX THUIPOKCUIOB,
HEOPraHWYECKHUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOKWCTBA
U CIIOCOOBI MOTy4EHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHus Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHUYECKUX BEILECTB.
4. JJaboparopnas paboTa
«CBolicTBa METAIIJIOB U
HEMETAIIJIOBY.

3.3 |[IpousBoacTBO O6ocHoBwIBaTh 3HaueHue u |[Ipaktuko-opuentupoBanusie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3a7laHus [0 COCTABJICHUIO OK 02
BEIIECTB. HEOPraHUYECKHUX BEIIECTB B |[XMMHUECKUX PEAKIIUI C
3HaueHue u OBITOBOM U y4aCTHEM HEOPIaHUYECKUX
IIPUMEHEHUE B IIPOU3BOJCTBEHHON BELIECTB, UCIOJIb3YEMBIX AJIS UX
ObITY U Ha NEATETLHOCTH YeJIOBEKA UX |UACHTU(UKAIIUN 1
IIPOU3BOJICTBE (bU3UKO-XUMHYECKUMU MIPOMBIIIIJIEHHBIX CTIOCO00B

CBOMCTBaMH MOJIyYEHUSI.

4 |Pa3ngean 4. HccaenoBars ctpoenue u |KontposbHasi padora
Crtpoenue n cBoiicTBa opranundeckux |«CTpoeHuUe M CBOMCTBA
CBONCTBa BelIeCTB OPraHMYeCcKuX BelecTB»
OPraHMYecKux
BellecTB

4.1 |Knaccudukanus, |Knaccudpunuponartsb 1. 3amaHus Ha cocTaBlIeHHE OK 01
CTPOEHHE U OpraHWYECKHE BEILIECTBA B |HA3BaHUI OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUHU C UX COEMHEHUI IO TPUBUAIILHOU
OpPraHUYECKUX CTPOEHUEM WIIM MEXTYHapOIHON
BEIIECTB CHCTEMaTUYECKOMN

HOMEHKJIAaType.

2. 3agaHus Ha COCTABIICHHE
IIOJIHBIX M COKPAIlEHHBIX
CTPYKTYPHBIX (OpMYI
OpPraHMYECKUX BEILECTB
OTJIENIBbHBIX KJIACCOB.

3. 3ajaun Ha onpezeeHue
npocreiien Gopmyibl
OpraHUYECKON MOJIEKYJIbI,
HCXOJS U3 DJIEMEHTHOTO COCTaBa
(B %).




Monyas / Pazgea

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema

4.2 |CBoiicTBa YcTanaBinBaTh 1. 3amanus Ha cOCTaBICHUE OK 01
OpraHUYEeCKUX 3aBUCUMOCTb (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COEIMHEHUI XUMHUYECKHUX CBOWCTB peakuuil ¢ yqacTueM

OpPraHMYECKUX BEIIECTB OT |OpPraHMYECKHUX BELIECTB Ha

CTPOEHUS MOJIEKYJI OCHOBaHUU MX COCTaBa U
CTPOEHHUS.
2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUH XUMHUYECKUX
peaxIyii, WIUTFOCTPUPYIOIIUX
XMMHUYECKHE CBOMCTBA C yUETOM
MEXAHU3MOB IIPOTEKAHUS
JIAHHBIX PEAKLUN U
TEHETUYECKOH CBS3HU
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacueTHbIe 3a1a4H 110
YpPaBHEHUSIM PEAKIIUN C
y4acTHEM OpPraHUYECKUX
BELIECTB.
4. JTaboparopHas paboTa
«Ilomydenue sTuneHa u
V3YUYEHHE ETO CBOMCTBY.

4.3 |Opranuueckue Ob6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentupoannsie  |OK 01
BEIIECTBA B IIPUMEHEHNE OPraHUYECKUX |3a/laHus IO COCTABIICHUIO OK 02
KHU3HEAESTEILHOC |BEIECTB B OBITOBOM U XUMHUYECKHUX pEaKIni ¢
TH YeJIOBeKa. MIPOU3BOJICTBEHHON y4acTUEeM OPraHUYECKUX
ITpon3BOACTBO U |I€ATEIIBHOCTH YEJIOBEKA X |BELIECTB, UCTIOIb3YEMBIX JUI UX
IpUMEHEHHE (bU3UKO-XUMUYECKUMHU UIEHTU(QUKALMU B OBITY U
OpraHUYEeCcKuX CBOWCTBaMHU HPOMBIIIJICHHOCTH.

BELIECTB B
IIPOMBIIITIEHHOCTH

5 [Pa3peaxS. HccnenoBarb paBHoBecue |KonTpoabHas padora
Kunernueckue u |u ckopocTb XuMuueckux |«CKOpPOCTb XMMHYECKOM
TepMOJAMHAMMYEC |peaKIui peaknnu U XuMHU4YecKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XMMHYEeCKHUX
peakumii

5.1 |Kunetuyeckue Uccnenosats BausHuE 1. JlJabopaTopHas paboTa Ha OK 01
3aKOHOMEPHOCTU |KOHLIEHTpaluu BBIOOP: OK 02

MMPOTCKAHUA

pearupyromux BCIICCTB U

- ((OHpe,[[C.HeHI/IC 3aBUCHUMOCTH




Monyas / Pazgea

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema

XUMHYECKHUX TEMIIEpPaTyphl Ha CKOPOCTh |CKOPOCTU PEAKIIUHU OT

peakuuit XUMHUYECKUX PeaKIHii KOHIICHTPAIIUU pearupyromx
BELIECTBY;
— «OrnpeneneHne 3aBUCUMOCTH
CKOPOCTH peakLuu OT
TEMIEPATYPbI».
2. [IpakTUKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHE 3a/1aHus Ha
aHayu3 (paKTOpPOB, BIUSIOLINX
Ha U3MEHEHHE CKOPOCTHU
XMMHUYECKON PEaKIHH.

5.2 |Tepmonunamuuec |HccrnenoBars BIUSHUE 1. 3amaun Ha pacuetsl TermaoBbiX (OK 01
KHe U3MEHEHUs KOHLIeHTpauu |3 dexToB xumuueckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILLECTB, PEAKLIUU CPEIBl U | ONPEIEIICHUE TUIIA PEAKLIUU
MPOTEKAHUS TEMIIEPATyphI Ha cMelIeHue |(IT0 TerIoBoMy 3D (eKTy: IK30-
XUMHUYECKHUX XUMHYECKOI'O PABHOBECHUS  |M SHAOTEPMHUUYECKHUE).
peakiui. 2. [IpakTUKO-OpHUEHTHPOBAHHBIE
PaBHoBecue 3a/laHusl Ha IPUMEHEHHE
XUMHUYECKUX npunuuna Jle llarenbe mis
peakuuit HaXO0XK/ICHUs HaNPaBIECHUS

CMEILIEHUS] PAaBHOBECHS
XUMUYECKON PEAKLUU U aHAJIU3
(akTOpOB, BIMAIONINX HA
CMEIlIEHNE XUMUYECKOTO
paBHOBECHSL.
3. JlJabopaTtopHnas pabota
«3yueHue BIUSAHUS Pa3IMUHBIX
(hakTOpOB Ha CMelleHUE
XUMHYECKOTO PAaBHOBECHSD.
6 (Pa3men 6. HccaenoBars qucnepcubie | KonTposabHasi padbora nmo reme
JducnepcHbie CHCTEMbI «JlucnepcHbIe CUCTEMbI»
CHCTEeMBbI

6.1 ducnepcHble Pa3nuuars UCTUHHBIE 1. 3amaun Ha IPUTOTOBJICHNE OK 01

CUCTEMBI U pPacTBOPBI, KOJUIOUHBIC pacTBOpPOB. OK 02

(baxTopsl NX
YCTOMYHUBOCTH

pacTBOpPEL U
rpyOOIUCTIEPCHBIE CUCTEMBI
Ha OCHOBC XUMHUYCCKOT'O
IKCIIEPUMEHTA

2. [IpakTuKO-OpUEHTUPOBAHHbIE
pacyeTHbIe 3a/1aHus Ha
JIUCTIEPCHBIE CUCTEMBI,
HCIIOIb3yEMBIE B OBITOBOM 1
MPOU3BOACTBEHHOM
JeSITEIbHOCTH YeJIOBEKa.




Monyas / Pazgea

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema
6.2 |UccnenoBanue UccnenoBath Gusuko- JlaGopaTopHas pabora (Ha OK 01
CBOMCTB XUMUYECKHUE CBOKCTBA BBIOOD):
JUCTIEPCHBIX pa3IMYHBIX BUJIOB — [IpuroroBieHue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HccnenoBanue TUCTIEPCHBIX
CHUCTEM.
7 |Pa3pen 7. HccaenoBars cBOCTBA
KauecTBeHHBbIe |OpPraHMYecKUX U
peaknuu HEOPraHU4ecKuX BellecTB
o0HapyKeHHs € MCIIO0JIb30BAHUEM
OPraHMYecKUX U (KaYeCTBEHHBIX peakuui
HEOpPraHu4ecKMuXx
BeLeCTB
7.1 |OGHapyxeHue UccnenoBath 1. JJabopaTopHas pabota (Ha OK 01
HEOPraHUYECKUX |KaueCTBEHHbIEC PEaKLIUU BBIOOD):
KaTHOHOB U HEOPraHWYECKHUX BEIIECTB |— AHAIIUTUYECKHE PEAKIIUU
AHHOHOB KaTuoHOB [-VI rpymm;
— AHaTUTUYECKUE PEaKIUU
AQHUOHOB.
2. [IpakTrueckue 3aJaHus Ha
COCTaBJICHUE YPaBHEHUI
peakuuii oOOHapyKEHUS
KaTuoHOB I-VI rpynm u
AQHUOHOB, B T.Y. B MOJICKYJIAPHOMN
1 MOHHOH (opmax.
7.2 |Ob6HapyxeHue HccnenosaTth 1. JJaboparopHast pabota (Ha OK 01
OpraHUYECKUX KaueCTBEHHbIC PEaKIIUU BBIOOD):
BELIECTB OpraHMYECKUX cOoeqUHEHNN |— KaduecTBeHHbIE peakliuy Ha
OTJEJIbHBIX OTJIEIbHBIX KJIACCOB OTJIEJIbHBIE KJIACChI
KJIACCOB C OpPraHMYECKUX BEILECTB;
HCIIOJIb30BAaHUEM — KauecTBeHHbIl aHaMU3
KaueCTBEHHBIX OpPraHWYECKUX COCTUHEHHM 1O
peakuuit (YHKIIMOHATEHBIM TPYyTIIaM.
2. IlpakTuyeckue 3a1aHus Ha
COCTaBJICHUE KaYECTBEHHbIX
peakuuii oOOHapyKEHUS
OPraHUYEeCKHX COCTUHEHUM.
II |[IpuxkiaagHOM MOAYJIb
8 [Pazgex 8. OuenuBatp nocjeAcTeusa |3amura Keiica (¢ yueTom
Xumus B ObITY U |OBITOBOI U Oyayuieii npogeccuoHAIbHOM
NPOU3BOJACTBEHH |NPOU3BOACTBEHHOM AesITeJIbHOCTH)

Oil 1eTeJILHOCTH

ACATECJIBbHOCTH Y€J10BCKA C




Monyas / Pazgea

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema
YeJl0BeKa MO3UIHUHA IKOJTOTHYeCKOM
Oe3onmacHOCTH
Xumusi B 0bITy 1 |OLIeHUBAThH TOCTIEACTBUS Keiic (c yuetom Oynymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npohecCHOHATBHOM OK 02
U IeATEIbHOCTH  |IPOU3BOJCTBEHHOM TS TEIIHHOCTH) OK 04
YyeaoBeKa JIEATENILHOCTHU YeJoBeKa ¢ |B0O3MOKHBIE TEMBI KEMCOB: OK 07
MO3UIUI SKOJIOTHYECKOM 1. Tlorennenue kIuMara u
0€30macHOCTH BBICBOOOJK/ICHHUE Ta30BBIX
THIPATOB CO JIHA OKeaHa.
2. byaymiue matepuansl s
aBua-, MalINHO- U
pUOOPOCTPOCHHUS.
3. HoBble MaTepuanbl 1Jis
COJIHEYHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB.
9.1 |Pa3gen 9.1. HuTepnperupoBaTth 3amuTa yueoHo-
HccaenoBanue u |XMMHU4YeCKHe MPOLECCHl M |[MCCJIEI0BATEILCKOI0 MPOEKTa
XUMHYECKUI siBJieHus1 B Onocgepe (c yueTom Oymyuei
aHaJn3 00beKTOB npodeccuoHaIbLHOM
onocgepnl AesITeJIbHOCTH)
9.1.1|{OcHoBBI BrimonasaTs nonueni uka | 1. JlabopaTopHas pabora OK 01
nabopaTtopHoit HKCIIEPUMEHTAIHHOTO «OcHOBBI TabOpaTOpPHOH
MPaKTUKH B UCCIIEA0BaHUS C MPaKTUKW.
npoeCCUOHANBH  [COOIIOCHUEM TTPaBUII 2. Tunossle pacyeTsl IO

BIX JTAOOPATOPHUSIX

6e30macHOro odpareHus ¢
BEUICCTBaAaMU U
1a00pPaTOPHBIM
00opy1oBaHHEM

TEMaTHKE YKCTICPUMEHTA.
3. 3agaun Ha BEIYUCIICHUE
CPEIHETO 3HAYCHHS
IKCIEPUMEHTAIBHBIX JTaHHBIX,
TIOTPEIIHOCTH.

4. [IpencraBneHue pe3ynbTaTOB
9KCIIEPUMEHTA B Pa3IMYHOM
¢dbopme (Tabnuia, rpaduk,
OTYeT, JOKJIAJI, TPE3CHTALIUS).




Monyas / Pazgea
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIE MEPOTIPUSTHS

OK

9.12

XUMHAYECKUH
aHanu3 npoO BOJbI

Uccnenosats, XUMHUYECKUN
COCTaB MPOO BOJIBI

1. Tect «CBolicTBa U COCTaB
BOJIBI».

2. 3aganue «XUMUYECKUN
COCTaB BOJbI, THIT BOABI U
CIOCOOBI €€ IPUMEHEHUS (C
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHus Ha
COCTaB BOJBI U CIIOCOOBI
BBIPXCHHS KOHIIEHTPAIUA U
nepecueT KOHLEHTpalui (¢
WCIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:

— OuncTKa BOABI OT
3arpsi3HEHUN;

— Onpenenenne pH Boabl 1 ee
KHCIIOTHOCTH;

— OrnpezienieHne )KeCTKOCTU
BOJIBI M CITOCOOBI €€
YCTpaHEHHS.

OK 01
OK 02
OK 07

9.13

XUMHYECKUH
KOHTPOJIb
KadecTBa
MPOAYKTOB
IMUTaHUS

HccnenoBath XUMHUECKUNA
COCTaB HpOZIYKTOB IIMTAaHUA

1. Tect «Oprannueckue u
HEOpraHUYEeCKHe BELIeCTBa,
BXOJISAIINE B COCTAB MPOJTYKTOB
TIUTaHUS.

2. IIpakTUKO-OpUEHTUPOBAHHBIE
3a/laHusl IO KyJIMHAPHOM
TEMaTHKeE.

3. JlaboparopHas paboTa (Ha
BBIOOD):

— OOHapyKeHUEe HUTPATOB B
MPOYyKTaX MUTAHHS,

— UccnenoBanue npoayKToB
MUTAHMS Ha HAJTM4YUE YTJIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYPT)
Ha HAJIMYKME YIIIEeBOIOB
(kpaxmau, IJII0KO3a, caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUN
aHaim3 nmpoo
IOYBBI

HccnenoBaTh XUMUYECKHHA
COCTaB MPOO MOYBHI

1. Tect 1o TeMe « XUMHUYECKUN
COCTaB HEOPTraHUYECKUX U
OpPTaHUYECKUX YI00pCHUID).

OK 01
OK 02
OK 07




Monyas / Pazgea
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIE MEPOTIPUSTHS

OK

2. 3amanne «B3anuMoCBA3b
COCTaBa MOYBHI, TUII TTOYBHI U €€
Ha3HAUYCHU.

3. JJaboparopHas pabota (Ha
BBIOOD):

— OOHapyxeHue
HEOPraHWYECKUX MTPpUMeECE B
po0ax MOYBHI;

— Onpenenennie pH BogHOM
BBITSDKKH TTOYBBI, €€
KHMCJIOTHOCTH U LIEJIOYHOCTH.

9.1.5

HccnenoBanue
00BEKTOB
o6uocdepsl

HccnenoBaTh XUMHYECKUI
cocTaB 00beKTOB Onochepsl
Ha IpUMEpPE MPOAYKTOB
MMUTaHUs, BOABI U MIOYBLI

Y4eOHO-HucClIeI0BaATENLCKUI
MPOEKT B 00JaCTH
HCCIea0BaHNusI 00OBEKTOB
ounochepsl.

Bo3MoxHBIE TEMBI IPOEKTOB:
1. UccnenoBanue coctaBa
MHUHEPaIBHON BOJBI U
PEKOMEHIAIUHU T10 €€
HCIIOJIE30BAaHHIO.

2. UccnenoBanue
pa3pyLIAOLIErO IEUCTBUS
MIPUPOJHOM BOJBI HA
CTPOUTENLHBIEC MaTEPHAIIbI.
3. CocraBieHue poeKTa
[IBETHUKA/0ropo/a/cana B
3aBHCHMOCTH OT COCTaBa
MIPOAHAIM3UPOBAHHBIX ITOYB.
4. CocTaBieHue
cOanaHCUPOBAHHOTO MEHIO Ha
JIeHb (HE/IeJI0) B 3aBUCUMOCTH
OT COJIEPKaHUSI XUMHUUECKHUX
MaKpO U MUKPOAJIEMEHTOB B
MPOYKTaX MUTAHUS.

5. Uccnenosanue kauecTna
IMATHEBOU BOJIBI.

6. UccnenoBanue mpod
BOJOINPOBOJAHOM BOJbI HA
MpeAMET YCTpaHEHUs
JKECTKOCTH.

7. YcTpaHEHHE )KECTKOCTH BOJIbI
B CEIIbCKOXO3SMCTBCHHOM

OK 01
OK 02
OK 04
OK 07




Monyas / Pazgea

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema
NeSITEIbHOCTH.

9.2 |Pa3nen 9.2. HuTepnperupoBarth Y4ebHOo-ncCIe10BATEILCKHI
HccnenoBanue 1 |XuMMH4YeCKHe NMPoLecChl M |[IIPOEKT (€ yueToM Oyayuuei
XUMHYECKUI sIBJICHUSA B TexHOC(pepe npodeccuoHaIbLHOM
AHaJIu3 00LEKTOB J1esITeJIbHOCTH)

TexHochepbl
9.2.1|{OcHoBBI BoimonasaTe nonuetil muka | 1. JlJabopaTopHas pabora OK 01
nabopatopHoit AKCIIEPUMEHTAIBHOTO «OcHOBBI TabOpaTOpPHOH
MPAKTUKHU B MCCIIETOBaHUS C MPAKTUKN.
npoeCCHOHANIBH  [COOIIOCHUEM TTPaBUII 2. Tunossle pacuyeTsl 110

BIX JTAOOPATOPHUSIX

6e30macHOro odpareHus ¢
BCUICCTBaAaMU U
71a00pPaTOPHBIM
000py10BaHHEM

TEMAaTHUKE KCIIEPUMEHTA.

3. 3agaun Ha BHIYUCIICHUE
CPEIHEro 3HAYEHUS
AKCTICPUMEHTAJIBHBIX JIAHHBIX,
HOTPEIIHOCTH.

4. IIpencraBiieHUE Pe3yIbTaTOB
JKCIIEPUMEHTA B Pa3IMYHOM
¢dopme (Tabnuia, rpaduk,
OTYeT, AOKJIAJl, TPE3CHTALIUS).




Monyas / Pazgea
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIE MEPOTIPUSTHS

OK

922

XUMUJeCKUH
aHanu3 npoo
TEXHUYECKOMN
BOJBI

Uccnenosats, XUMHUYECKUN
COCTaB MPOO TEXHUYECKOM
BOJIBI

1. 3amauun Ha onpeneneHue
METaJIJIOB, HEOPTaHUUECKHUX
AHUOHOB M OPTaHUYECKUX
BEILIECTB B TEXHUYECKOM BOJIC
pa3HOro Ha3HAYCHHUSI.

2. [IpakTHKO-OPUCHTHPOBAHHBIE
TEOPETHUECKHUE 3aJaHuUs Ha
COCTaB BOJBI U CIIOCOOBI
BBIPOKCHHS KOHIIEHTPAIMH 1
nepecyeT KOHIEHTpalui (¢
WCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. 3aganue « XMMHUYECCKHUI
COCTaB TEXHUYECKOM BOJHI, THII
BOJIBI M CIIOCOOKI €€
MIPUMEHEHUSD (C
WCTIOIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTORB).

4. JTaboparopHas paboTa (Ha
BBIOOD):

— Omnpenenenne XJa0puoB
METOJIOM TUTPOBAHUS B
TEXHUYECKOH BOJIE;

— Onpeenenne KeCTKOCTH
TEXHUYECKOH BOJBI METOOM
TUTPOBAHUSI.

OK 01
OK 02
OK 07

9.23

XUMHAYECKUH
KOHTPOJTb
KauecTBa BO3AyXa

Uccnenosats copepxanue
YTJIEKUCIIOTO Ta3a B BO3AYXE

1. TecT o TeMe « XUMHUYECKUH
cocTaB aTMOC(HEPHOTO BO3yXa
U BO3yXxa pabodeil 30HbI».

2. [IpakTUKO-OpUEHTUPOBAHHBIE
3alaHUs HA XI/IMI/I‘-IGCKI/Iﬁ aHaJIn3
cocTaBa BO3IyXa.

3. JlJabopaTtopHnas pabota
«Omnpenenenue comepxraHus
YTJIEKHUCIIOTO Ta3a B BO3IyXe
MOMEIICHHS dKCITPecC-
METOIOMY.

OK 01
OK 02
OK 07




Monyas / Pazgea

Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema
9.2.4 | XuMu4eckuit HccnenoaTh IpoOsI 1. Ilpaktuxo-opuentupoBanubie (OK 01
aHanu3 npoo MaTepuaoB CTPOUTENIBHO- |3aJaHus [0 XUMUYECKOMY OK 02
MaTepuasoB pecTaBpalnOHHON aHanu3y Mpod MaTepuaioB OK 07
CTPOUTEIBHO- NESITebHOCTH U IW3aiiHa  |CTPOMUTEIbHO-PECTaBPAIIMOHHOMN
pecTaBpalliOHHON NESATENIbHOCTH U JU3aliHa.
NEeSATETLHOCTH U 2. JIaboparopnas padota (Ha
u3aiftHa BBIOOD):
— N3roroBnenue kpacok
(moGop MUTMEHTOB U
CBSI3BIBAIOIIIMX BEILIECTB);
— HccnenoBanue CBOMCTB
BSDKYIIIUX BEIIECTB HA TIPUMEpE
THIICA.
9.2.5|UccnenoBanue HccnenoBaTh XuMuU4eckuii | Y4eOHO-HCCIEN0BATEbCKUI OK 01
00BEKTOB cocTaB 00bEKTOB IPOEKT B 001acTu OK 02
TeXHOC]EpHI TexHoc(ephl HAa IPUMEPE  |HCCIIeA0BaHUs 00BEKTOB OK 04
TEXHUYECKON BOJABI U TEXHOCHEPHI. OK 07

MaTepUajIoB CTPOUTEIBHO-
pecTaBpalluOHHON
JEeSTEIIbHOCTH U JU3aiiHa

Bo3moxHbIE TEMBI TPOEKTOB:

1. KonTposb kauecTBa
TEXHUYECKOM BOJIBI Pa3HBIX
BUJIOB B COOTBETCTBHH C
meroaukamu 1o 'OCT.

2. Co3panue AeKOpaTUBHOM
MITYKaTypPKH.

3. [TurMeHTHI B H3ACTUAX U3
CTEKJIa.

4. UccaenoBanue
pa3pylLIaroniero 1eHCTBUS BObI
Ha CTPOUTEIbHbIC MaTepUaIbl.
5. OueHKa COCTOSIHUS BO3/yXa
pabodeii 30HbI CIIeIUATICTa
(TexHosora, CTpOMUTENS U T.I1., C
y4eToM 00J1acTu
npo¢eCcCHOHATBHOM
JESITEIbHOCTH) B COOTBETCTBUU
C HOPMaTUBHBIMU
JIOKYMEHTaMHU.

5. Oco0eHHOCTH peajin3auny JUCUHUIIJIMHBI /151 HHBAJIUIA0B M JIMI

C OrpaHMY€HHBbIMHA BO3MOKHOCTHMHU 310POBbLA

B clydac 06y‘IeHI/IH B KOJUICIDKC JIMI C OIrpaHHMYCHHBIMHM BO3MOXHOCTAMHU




3MI0pOBbSl  YUYUTHIBAIOTCS ~ OCOOCHHOCTH  MNMCUXO(U3MUECKOTO  pa3BUTHI,
WHIMBUy AIbHBIE BOBMOXHOCTH U COCTOSIHUE 37]0POBbS TAKUX 00YUaIOIIUXCSI.

O6pazoBanue 00y4aroIKUXCsl C OTPAHUYECHHBIMA BO3MOXHOCTSAMH 3/I0POBbBS
MOKET ObITh OPTaHM30BAHO KaK COBMECTHO C JPYTMMHU OOYy4YaroIIUMHCS, TaK U B
OT/ICJIbHBIX TPYIINaX.

OOyuaroiyecs U3 4Kciia JIMl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS
oOecreueHbI MeYaTHBIMU U (UJTK) DJIEKTPOHHBIMU 00pa30BaTelIbHBIMU PECYpCaMU B
dbopmax, afanTUPOBAHHBIX K OTPAHUYECHHSIM HX 3I0POBbSI.

OOyueHne UWHBAJIMIOB OCYIIECTBISIETCS TAaKXXE B COOTBETCTBUU C
WHINBUyATbHON TTPOTPaMMON peadINTallni WHBATHA (TIPU HAJTUYHH ).

JInst U1 ¢ orpaHUYEeHHBIMUA BO3MOXKHOCTSMH 3JJ0POBBSA MO CIYXY BO3MOYKHO
npeaocTaBieHrue yueOHoM nHdopMaluu B BU3yalibHOU hopme (KpaTKUil KOHCTIEKT
JICKUIMNA; TEKCThI 3aanuii). Ha ayIMTOpHBIX 3aHATHUSIX JOMYCKAETCS MPUCYTCTBUE
ACCUCTEHTa, a TaKXKe CYpAOINEpPEeBOAUYMKOB U (WIH) TUQPIOCYpPIOTEPEBOTUUKOB.
Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISIETCS B MHChMEHHON (dopme:
oOydJaromuiicss TUChMEHHO OTBEYAET Ha BOIMPOCHl, MUCHMEHHO BBIMOJIHSICT
npaktudeckue 3amanus. Jlokman (pedepar) Takxke MOKET OBITh MPEACTABICH B
NUCBMEHHON (hopMe, IPU 3TOM TPeOOBAHUS K COAECPKAHUIO OCTAKOTCSA TEMU K€, a
TpeOOBaHMSI K KAaueCTBY W3JI0KE€HUA MaTepuayia (MOHATHOCTb, KAa4eCTBO PEYH,
B3aMMOJICUCTBUE C ayJIUTOpPHEN W T. J.) 3aMEHSIOTCA Ha COOTBETCTBYIOIIWE
TpeOOBaHUsI, MPEAbIBISIEMbIE K MUCHMEHHBIM paboTaM (KauecTBO O(QOpMIICHUS
TEKCTa M CIOUCKA JIUTEPATYpbl, TPaMOTHOCTh, HAJIMYUE WILIFOCTPALMOHHBIX
MaTepualnoB U T.A.). [I[pomexyTouHas arrectanus sl JIUI C HAPYLICHUSIMU CIyXa
IPOBOAUTCA B MUCBMEHHOW (opMme, MPH 3TOM HCIONb3YIOTCS O0IIHUe KpUTEpUu
ornieHuBaHus. [Ipu HEOOXOAUMOCTH BpeMsi MOATOTOBKHM K OTBETY MOXKET ObITh
YBEIUYEHO.

Jns nui ¢ OrpaHMYEHHBIMM BO3MOXHOCTSIMU  3/I0POBbSl 10  3PEHHUIO
YHUBEPCUTETOM 00€CIIEYMBAETCA BBIMYCK U MCIOJIb30BAHUE HA YUEOHBIX 3aHATUSIX
aTbTEPHATUBHBIX (OPMATOB TIEYATHBIX MaTEpHANOB (KpymHBIM wmpudt wunu
aynuogaiinel) a Takke oOecreuynBaeT 00ydarouuxcsl HaAJeKaIllMMH 3BYKOBBIMU
CpeICTBaMHU BOCIIpoU3BeAeHUS MHpopManuu (IukTopoHOB U T.14.). Jomyckaercs
IPUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOLIEIO0 OO0ydarlleMycs HEOO0XOIUMYIO
TEXHUYECKYIO0 IMOMOIIb. TEeKyIHMi KOHTPOJb YCIEBAEMOCTH OCYIIECTBIISIETCS B
ycTHO Qopme. [lpu mnpoBeaeHHMM NPOMEKYTOUHOM aTTecTaluu i JIMI C
HapylIEHUEM 3pEHHs TECTUPOBAHME MOXKET OBbITh 3aMEHEHO Ha YCTHOE
cobeceToBaHKE IO BOIIPOCAM.

Jns vl ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSIMUA — 3JI0POBBS, HMEIOIINX
HapylICHUs OMOPHO- JBUTATEIBHOTIO anmapara MaTepHaIbHO-TEXHUYECKUE
YCIOBHSI YHUBEpPCUTETAa O0ECHEYMBAIOT BO3MOYKHOCTh O€CHpPEnsTCTBEHHOIO



JOCTyrna OOyYarmmuxcs B ydeOHbIE IOMEIICHHS, a TaKXke IMpeObIBaHUS B HHUX
(HaNMM4YKMe TaHIyCOB, TOPYYHEH, paCUIMPEHHBIX ABEPHBIX MPOEMOB, TU(PTOB;

HAJIMYHE CIIEIUATBHBIX KPECce U IPYTUX MPUCITOCOOTICHUH).

Ha ayauTopHBIX 3aHATHSX, a TAKXKE MPHU MPOBEACHUH MPOILEIYp TEKYIIETO
KOHTPOJIS yCTICBAEMOCTH M IIPOMEXYTOYHOM aTTECTAIIUU JTUIAM C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU ~ 3JI0POBBSI, HMMCIOIIUM HAPYIICHHWS OIOPHO-JABUTATEIHLHOTO
arrapara MOTYT OBITh TPEIOCTaBJICEHbl HEOOXOAUMBIE TEXHHYECKHUE CPECTBa
(MepCOHANIBHBIM  KOMITBIOTEp, HOYTOYK WM JAPYrod TaJKeT); JOIyCKaeTcCs
IPUCYTCTBHE ACCHCTEHTa (ACCHCTCHTOB),  OKAa3bIBAIOIICTO  OOYyYarOIIMMCS
HEOOXOJUMYI0 TEXHHUYECKYIO IMOMOIIb (3aHATh pabouee MeCTO, MEePEABUTaThCS MO
ayAUTOPUH, POYUTATH 3aIaHUE, OPOPMUTH OTBET, OOIIATHCS C MPEMOIaBaTEIEM ).



