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1.  OO0masi  xapakTepucTHKa  NpUMepHOW  padoueii  mporpaMmsl
0011e00pa30BaTEIbHON TUCHUILIUHBI « XUMMS»

1.1. MecT0 aUCHUIUIMHBI B CTPYKType OCHOBHOH NPo¢ecCHOHAIbHOM
00pa3oBaTe/IbHOI MPOTrPAMMBI

OO61eoOpazoBaTenbHas AUCHUIUIMHA «XHUMHUSD» SBISETCS 0053aTelIbHON
4yacThlo  00Ie00pa30BaTENLHOTO IMKJIAa 00pa3oBaTeIbHOM IMporpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no cnenmansHocty 34.02.01 CectpuHCKOE €TI0,

TpymoeMKOCTh AUCIMIUITMHBI «XUMUS» Ha YIIIYyOJICHHOM YPOBHE COCTaBIISET
144 gaca, u3 koropsix 102 gaca — 6a3oBwIii MOaynb (7 pasmenoB) m 42 daca —
NPUKIAAHOW MOIyJb (2 pasaena), BKIIOYAIONIMNA MPAKTHUKO-OPUEHTUPOBAHHOE
coJlep>KaHue, YCUJIMBAIOIIee MPO(PMIbHYIO COCTaBISIONIYIO [0 KOHKPETHOM
npodeccuu WM CrenuaaTbHOCTH.

[IpukmagHOW MOJYNIh BKIIOYAET JBa pasaena. Pasgen 8§ «Xumus B ObITY U
MPOU3BOJICTBEHHON  JIEITEILHOCTH  4YEJOBEKa»  peajiusyercsa i BCeX
npodeccuil/crenuabHOCTEN Ha MaTepuale KeHCoB, CBSI3aHHBIX C DKOJIOTMYECKON
0€30MacCHOCThI0O M OLICHKOM TIOCJIEACTBUN OBITOBOM W MPOU3BOJICTBEHHOM
NEeATEIbHOCTH, MO OTpacisaM Oyaymeid npodhecCuOHATbHOM JIeSITeIbHOCTH
oOy4Jarommxcs.

Temarnka paznena 9 BappupyeTcs o 00beKTy OyayIieit mpodeccuoHanbHOMN
NEeATETbHOCTH CTYIEHTOB — Ouocdepa (KHUBBIE OpPraHU3MbI) WU TeXHOchepa
(TEXHOJIOTUYECKUE OOBEKTHI):

— JUIsl YKPYIHEHHBIX TPy crienuaibHocTel / mpodeccuii 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00 pexomeHgyeTCA
TeMatuka «MccneqoBanue 1 XMMUYECKHU aHau3 00beKTOB Onochepb»;

— JUI YKPYIMHEHHBIX TPy cnenuanbHoctel / mpodeccuit 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pekomennyercs TeMaTuka «¥ccinenoBanue
1 XUMHUYECKUH aHalIn3 00BEKTOB TEXHOCHEPHIY.

[lepuon oOydeHussT U  pacOpelesieHHe IO CEeMECTpaM  OIpeaesseT
oOpazoBaTebHass OpraHU3alMs CaMOCTOSTEIBHO, C YIYETOM JIOTUKUA (DOPMUPOBAHUS
NPEAMETHBIX  PE3yJNbTaTOB, OOMMX M TNPO(PECCHOHANBHBIX KOMIIETEHITUH,
MEXIPEAMETHBIX CBS3€H C APYTMMH JHUCHHUILIMHAMU 00I1e00pa3oBaTeIbHOTO U
o0menpodeccHoHaTbHOTO ITUKIIOB YUeOHOTO TIIaHa.

1.2. Hesn u mu1aHupyeMble Pe3yJbTAThl 0CBOCHUS JUCITUTITIHHBI
1.2.1. lleau u 3aaa4y JTUCHUILIMHBI

®opMUpOBaHUE Y CTYICHTOB XUMMYECKOM COCTAaBJIIOIICH €CTECTBEHHO-
HAay9YHOH KapTHHBI MHUpPa KAaK OCHOBBI TPUHSATHS PEIICHUH B >KU3HECHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOT'O MTOBEJICHUS B IPUPOTHON Ccpeie.



3agauM JMCUMILINHBI:

1) chopmupoBaTh MOHMMaAHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPY’KAIOLIEN Cpee, UETOCTHON HAyYHOU KapTUHBI MUPa,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MpPOBOAUTH PaCyEeThl MO XHUMHUYECKUM (opMynaMm H
YPABHEHUSAM XHMHMUYECKMX pEaKUui, IUIaHUPOBaTb W  HMHTEPIPETUPOBATH
pe3yabpTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MNPOBEACHUS XUMHUYECKHX OSKCIIEPUMEHTAIBHBIX
UCCIJIEIOBaHM ¢ COOJIOIEHNEM TpaBuil 0€30MacHOr0 OOpaIleHus C BEIECTBAMHU U
71a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHHUSI aHAJIM3UPOBATh, OLICHUBATh, IPOBEPATH HA TOCTOBEPHOCTH
1 000011aTh HHOOPMALIMIO XUMUYECKOIO XapaKTepa U3 pa3IndHbIX HCTOUHUKOB;

5) copmupoBaTh yMEHHS TPOTrHO3UPOBATH MOCIEACTBUS CBOEH NEATEIBHOCTH
Y XUMUYECKUX MPUPOIHBIX, OBITOBBIX U IMIPOU3BOJACTBEHHBIX IPOLIECCOB;

6) copmMHupoBaTH MOHUMAHUE 3HAYMMOCTH JOCTHKEHUN XUMUUECKON HAyKHU U
TEXHOJIOTUH JIJIsl Pa3BUTHUS COIMAILHOM 1 MTPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHHA 001Ie00pa3oBaTeJIbHOU
aucuIIIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO



Kox v HaumenoBanue
bopmupyembIx
KOMIIeTeHITU I

I[Inanupyembie pe3yjbTaThl 0CBOEHHS TUCHUILIUHBI

O6mmue!

JMCHUIIHHAPHbIE?

OK 01. Beibupath
CHOCOOBI PeLICHHUs
3a7a4
npoecCHOHABLHOM
JeATEIILHOCTH
HNPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu TPpy10BOr0 BOCIUTAHUS:

- TOTOBHOCTH K TPY/ly, OCO3HAHHE [[EHHOCTH MacTEepPCTBa,
TpyaoIo0ue;

- TOTOBHOCTh K aKTUBHOM JICATECILHOCTH TEXHOJIOTHYCCKON 1
COLIMAJIbHOW HAIIPABJIEHHOCTH, CLIOCOOHOCTh MHUIIMUPOBATh,
IUTAHUPOBATh U CAMOCTOSITEIILHO BBIMOJIHAThH TAKYIO
JEATEIbHOCTD;

- HHTEPEC K pa3aIuvHbIM cepam npodheCCHOHATBLHOM
NEATEIbHOCTH,

OgiajeHne yHMBepPCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMU JIeliCTBUSIMH:

a) 0a30BbIe JIOTHYECKHE NeHCTBHSA.

- CaMOCTOSTENBHO (HOPMYITHPOBATH U aKTYaTU3UPOBATH
npo0OyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYNIECTBEHHBIN MPU3HAK WM OCHOBAHUS TSI
CpaBHEHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- OIIPEJICIISATh [ETN IeATEIIBHOCTH, 33/1aBaTh apaMeTPhl U
KPUTEPHUU UX TOCTHKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCHUTB KOPPEKTHUBEI B JICATEIIBHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIENISIM, OLICHUBATh PUCKU
MOCJICJICTBH JIEITEIILHOCTH;

- BJAJETh CUCTEMON XUMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:
OCHOBOIIOJIArarolue MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-2JIEKTPOHHBIE OpOHUTAIN
aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb,
3JEKTPOOTPULATEIBHOCTb, CTEIIEHb OKUCIICHUSI, XUMUYECKAs
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, YTICPOAHbBIN
ckeseT, (PyHKUIMOHANIbHAs TPYIIa, paJnuKal, H30MepHs,
U30MEpBbI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJI€BOI0POIbI,
KHUCJIOPOJI- M a30TCOIEPrKalIe COeAUHEHNS, OMOJIOTrMUYECKH
aKTHBHBIE BeIIeCTBA (YTJIEBOIBL, )KUPBI, OCIIKH), MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS, KPUCTANINYECKasl peIIeTKa, TUIIbI XUMHUUECKUX
peakuuii (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, IK30- U
9H/IOTEPMHUYECKHE, PEaKLIMi HOHHOIO OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEAIEKTPOJIUTBI, JJIEKTPOIUTHIECKAS
JUCCOLUAINS, OKMCIIUTEINb, BOCCTAHOBUTEIb, CKOPOCTb
XMMHYECKON peaklMi, XUMUYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI (T€OpUs XUMHUECKOTO CTPOEHHSI OPraHNYECKUX BEIIECTB
A.M. bytneposa, Teopust MEKTPOJTUTHUECCKOU TUCCOIUAIINH,
nepuoandeckuil 3akoH /[.1. MenneneeBa, 3aKk0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIT SI3bIK XUMUH,
(akTOJIOTHUECKUE CBEJICHUS O CBOICTBAX, COCTaBE, MOJyUYECHUH U
0€3011aCHOM HCIOJIb30BaHUN BaKHEHIIINX HEOPTaHUYECKUX U

! YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpegMeTHble pesybTaTbl 3 ®rOC COO (B nocnegHelt peaakLmm ot 12.08.2022) 8 oTrnaronbHoM popme, bopmupyemble 06LLe06pa3oBaTeNbHOM

ANCUUNANHON

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




- pa3BUBATh KPEATHBHOE MBIIIUICHUE MPU PEIICHUHN
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HcCJIea0BaTeNbLCKHE AeiicCTBHS:

- BIIQJICTh HaBBIKAMHU yUeOHO-UCCIICIOBATEIBLCKOM 1
MIPOEKTHOM JIeATeIHbHOCTH, HABBIKAMHU Pa3pelIeHUs mpooem;
- BBIABJIATH HpI/I‘II/IHHO-CHeI[CTBeHHBIC CBiA3HU U
aKTyaJII/I3I/IpOBaTB 3a11aqy, BBIABHUI'aTb FI/IHOTe3y cec peH_IeHI/ISI,
HAXOJUTh AprYMEHTHI JUI JOKa3aTeIbCTBA CBOMX
YTBEPKACHUIA, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

- aHaJIM3UPOBATH MOJyUYEHHBIEC B XOJI€ PEIICHHs 3a/1a4U
PE3yNbTaThl, KPUTUUYECKH OI[CHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHNE B HOBBIX yCIOBUSIX;

- YMGTI) HCpCHOCI/ITI) 3HAHUS B HO3HaBaTCJII)Hy10 nu
Hp&KTH‘I@CKYIO O6HaCTI/I KHU3HECACATCIIbHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IIPEAMETHBIX
o0JacTen;

- BBIJIBUTaTh HOBBIE UJEH, NIPEIaraTb OpPUruHAIbHbIE
MOAXObI U PELICHUS;

- CITOCOOHOCTE MX HMCITOJIB30BAaHUS B IT03HABATEILHOM U
COLIMAJIBHOM MTPaKTHUKE

OpPraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKON ACATEIHHOCTH
JeJIOBEKA;

- YMETh BBIABIIATH XapaKTEPHbIC MPU3HAKU U B3aUMOCBSI3b
M3YUYEHHBIX MOHATUN, TPUMEHSATH COOTBETCTBYIOIINE MTOHITHS
MIPU OMHMCAHUM CTPOEHUS U CBOMCTB HEOPTraHUYECKUX U
OpPraHWYECKUX BELIECTB U UX MPEBPAILCHUIN; BHISABISThH
B3aMMOCBS3b XHMHUUCCKHMX 3HAHUH C IOHATHUIMU U
NPEICTABICHUSMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCIOJIb30BATh HANMEHOBAHUSI XUMUYECKUX COCIMHEHUM
MEXAYHAPOJAHOIO COK3a TEOPETUUYECKON U MPUKIIAJHOW XUMUU
Y TPUBHUAIbHBIC Ha3BaHUS BAXKHEHUIIINX BEIIECTB (PTHIICH,
alleTHIICH, TIUIepuH, PeHo, GopManbIaeru, yKCycHas
KHCJIOTA, TJIUIUH, YTapHbIA Ta3, yIIEKUCIbIN ra3, aMMHaK,
raiieHas H3BeCTh, HErallleHas H3BECTh, IUTHEBAS COJA U
JPYTHX), COCTABIATH (DOPMYJIbl HEOPTAHUYECKUX U
OpPTraHWYECKUX BEUIECTB, YPABHEHUS XUMHUYECKUX PEaKIUH,
OOBSCHSTH MX CMBICT; TIOATBEPKIATh XapaKTePHbIE XUMHUYECKHE
CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U
3alUCsMU YPAaBHEHUN XUMHUECKUX PEAKIIHil;

- YMETbh YCTaHABIMBATh MPUHAJJIEKHOCTb U3yUYE€HHBIX
HEOPTraHUYECKUX U OPTaHUYECKUX BEUIECTB K OMpPEICICHHBIM
KJIaccaM M rpynnaM COEMHEHUH, XapaKTeprU30BaTh UX COCTaB U
Ba)XKHEHUIIIME CBOMCTBA; ONMPENEIATh BUIBI XUMUUYECKUX CBA3EH
(koBaneHTHAs, MOHHAS, METATUYECKAs, BOJOPOTHAS ), TUTIHI
KPUCTAINTUYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIIUPOBATH
XUMUYECKUE PEAKIINH;

- chopmupOBaTH MPEACTABICHUS: O MATEPHATILHOM €TUHCTBE
MHpa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUN MPUPOIBL; O
MeCTe Y 3HAUCHUH XMMUHU B CHCTEME €CTECTBEHHBIX HAYK U €€
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poiiu B 00ecrieueHnr YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA: B
pelIeHur mpobieM IKOJIOTUYECKOM, SHEPTrEeTHUECKON U MUIIEBOM
0€30MMacHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JJaHUH HOBBIX
MaTEpUaJIOB, HOBBIX UICTOYHUKOB SHEPIUHU, B 00ECIIEUEHUU
panMoHaIBFHOTO IPUPOAOIOIB30BaAHUS, B (HOPMUPOBAHUH
MHPOBO33PEHHUS U O0LIEN KyJIbTYphl YEJIOBEKA, a TAKIKE
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO
U TIPUPOJTHOMN cpelie;

- BIIQJICTh CUCTEMOM XMMHYECKHUX 3HAHUH, KOTOpask BKIIIOYALT:
OCHOBOIOJIararolue MoHATUS (IONOTHUTEIBHO K CHCTEME
MOHSITUN 0a30BOT0 YPOBHS) - U30TOIBI, OCHOBHOE U
BO30Y>KJICHHOE COCTOSIHIE aToMa, THOPUAU3AIIHS aTOMHBIX

nn

opoOuraneit, xumuueckas csi3b ("F " u ", KpaTHBIE CBA3N),
MOJISIpHAs! KOHLIEHTPAIHs, CTPYKTYpHast (hopMyJia, H30MEpHs
(cTpykTypHas, reoMeTpudeckas (Iuc-TpaHC-u30MEPHsI ), TUIIBI
XUMHUYECKHUX peakiuid (ToMo- U TeTepPOreHHbBIE, 00paTUMBIC U
HEOOpaTUMBIE), PACTBOPHI (MICTUHHBIE, JUCTIEPCHBIE CUCTEMBI),
KPUCTAIJIOTHAPATHI, CTETIEHb TUCCOLUAIINY, STIEKTPOIIH3,
KPEKUHT, pu(OPMUHT); TCOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKAIUEe B OCHOBE TOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHHM,
COBpPEMEHHBIE NIPECTABICHUS O CTPOCHHUH BEIIECTBA Ha
aTOMHOM, MOJIEKYJIIPHOM M HaJMOJICKYJIIPHOM YPOBHSIX;
MPEJCTABICHUS O MEXaHU3MaX XHMHYECKHIX PeaKIuii,
TEPMOJMHAMHYECKUX ¥ KHHETHYECKUX 3aKOHOMEPHOCTSAX UX
MPOTEKAHUS, 0 XUMUIECKOM PAaBHOBECHH, TUCIIEPCHBIX
cucreMax, (akTOJIOrMYecKre CBEACHUS O CBOMCTBAX, COCTABE,
MOJIy4eHUU U 06€30MacCHOM HCIIOJIb30BAHUH BaKHEHIIINX
HEOPTaHWYECKUX M OPTaHUYECKHUX BEIIECTB B OBITY H




IPaKTUYECKOH J1eATENbHOCTH YelloBeKa; OOLIMX Hay4YHbIX
IPUHIMUIAX XUMHUUYECKOTO IPOM3BOICTBA (Ha IPUMEpE
IPOM3BOJICTBA CEPHOM KUCIOTHI, aMMHUAKa, METAHOJA,
nepepaboTku HeTH);

- YMETh IPOBOJUTH PACUYEThI 10 XUMHUECKUM (POopMyJiaM U
YPaBHEHHUSIM XMMUYECKHUX PEAKIHi ¢ UCTIOIb30BaHHEM
(u3NYeCKUX BETUYMH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEILIECTBA), XapAKTEPHU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PacyeThl O HAXOXKJCHUIO XUMUYECKOH (OPMYIIbI
BEILIECTBA; pacueTsl Macchl (00beMa, KOJIMUECTBA BELIECTBA)
IPOYKTa PeaKkIMy, €CIM OJHO U3 UCXO/HBIX BEILECTB JaHO B
BUJIE PACTBOpA C ONpPE/IEICHHON MacCOBOM oeit
PacTBOPEHHOTO BEIIECTBA WJIH JJAaHO B M30BITKE (MMEeT
IPUMECH ); pacYEThl MAaCCOBOM MJIM 00BEMHOMN JOJIHM BBIXOJA
POAYKTA PEAKIIUU; pacyeThl TeILIOBOro A (deKTa peakui,
00BEMHBIX OTHOIICHUH Ta30B;

- YMETh BBIABIIATH XapaKTEepHbIE MPU3HAKH U B3aUMOCBS3b
U3yUYEHHBIX OHATUH, IPUMEHATh COOTBETCTBYIOIINE MTOHATHS
IpY ONMCAaHUU CTPOEHUS U CBOMCTB HEOPraHMUYECKUX U
OpPraHUYECKUX BELIECTB U MX MPEBPAILCHUH; BBISBIATH
B3aMMOCBSI3b XUMUYECKUX 3HAHUH C IOHATUSIMH U
MPEJCTABICHUSIMA APYTUX PEAMETOB [T 00Jee 0CO3ZHAHHOTO
MMOHUMAaHWUS ¥ O0BSICHEHUS CYIIIHOCTH MAaTEePHUAIbHOTO €IMHCTBA
MUPAa; UCTIOIB30BaTh CHCTEMHBIC XUMHUYECKIE 3HAHUS JITIS
0OBSICHEHUS U TPOTHO3UPOBAHUS SBJICHUN, UMEIOLITHX
€CTECTBEHHOHAYYHYIO IIPUPOJLY;

- YMETh UCIOJIb30BaTh HANMEHOBAHUS XUMHUECKUX COECAMHEHUI
MEXYHApOJAHOTO COI03a TEOPETUUECKOM U PUKIIAIHOW XUMUHU
Y TPUBHAIIbHBIC HA3BAaHHS BEIIECTB, OTHOCSIINXCS K N3YYCHHBIM
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KJlaccaM OpraHMYeCKUX U HEOPraHMYECKHX COeMHEHMI;
UCIIO0JIb30BaTh XUMUUECKYIO CUMBOJIUKY ISl COCTaBJICHUS
(opMyJ1 HEOPraHNYECKUX BELIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX 1 CKEJIETHBIX )
(bopMyJ OpraHMYECKUX BEIIECTB; COCTABIATH YPAaBHEHUS
XMMHUYECKHUX PEAKLIMHA U PACKPBIBATh UX CYLHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IIOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajlaHCa ITUX peaKkluil; peakiuii
MOHHOT0 0OMEHa ITyTeM COCTABJICHHSI UX MOJIHBIX U
COKpAILlEHHBIX HOHHBIX YPaBHEHUH; peakuil ruponnsa,
peakuuii KomMIIeKcooOpa3oBaHus (Ha mpumepe
T'HJIPOKCOKOMIIEKCOB IIMHKA U aJIFOMUHMS); IOATBEPKIaTh
XapaKTepHble XMMUUYECKHE CBOMCTBA BELLIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHU U 3alIUCSMU YpaBHEHUN
XUMHYECKUX PEAKIIU;

- yMETh Ki1accu(puuupoBaTh HEOPraHMUYECKUE U OPTaHUYECKUE
BEIIIECTBA U XMMUYECKHUE PEAKLIMU, CAMOCTOATEIBHO BHIOUPATh
OCHOBAHHUS U KPUTEPUH JUTS KIIaCCU(DUKALIMU U3YUaeMBbIX
XMMHUYECKHX 00bEKTOB; XapaKTepPU30BaTh COCTAB U BaKHEHININE
CBOMCTBA BEILECTB, IPUHAAIEKAIUX K ONPENEICHHBIM KIaccaM
U TpyMIaM COeIMHEHUH (IIPOCThIe BEIECTBA, OKCUIBI,
TUAPOKCHUIBI, COJIM; YIIIEBOIOPOAbI, IPOCTHIE 3PUPHI, CIUPTHI,
(eHoJIbl, anbAeruibl, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CIOXKHBIE
3(uUpHL, )KUPBIL, YTIEBObI, aMUHBI, aMUHOKHCIIOTHI, OEJIKH);
MIPUMEHSTH 3HaHHSI O COCTAaBE M CBOMCTBAX BEILECTB IS
9KCIIEPUMEHTAIBLHON TPOBEPKU TMIIOTE3 OTHOCUTEIBLHO
3aKOHOMEPHOCTEHN MPOTEKaHMSI XUMUYECKUX PEAKIUI U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHHUS;

- YMETh MOATBEPKAATh Ha KOHKPETHBIX IPUMEPAX XapaKTep




3aBUCHUMOCTH PEaKIIMOHHOW CITIOCOOHOCTU OPraHUYECKUX
COCJIMHEHUI OT KPaTHOCTH M TUIA KoBasieHTHOU cBsi3u ("TF " u
"'"), B3aMMHOT'O BJIMSIHHSI aTOMOB W TPYIIIT aTOMOB B MOJICKYJIaX;
a TaKKe OT 0COOEHHOCTE peaan3aluu pa3InIHbIX MEXaHH3MOB
MIPOTEKAHUs PEaKILIN;

- YMETb XapaKTEepPU30BaTh FJIECKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y>KJI€HHOM COCTOSIHUH) U MOHOB XUMHUUYECKHUX
aneMeHToB 1 - 4 nepuoaos Ilepuoanyeckoii cuctemsr .M.
MeHieneeBa U X BAJICHTHbIE BOBMOKHOCTH, UCIIOJIb3YS
nonsTus "'s", "p", "d-anekTpoHHBIE" OPOUTAIIN, YHEPTETUUECKHE
YPOBHU; OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH COEIMHEHUH 110
NepuoJiaM U TpyIIaM;

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MIOWCKA, aHaJIN3a U
UHTEpIpeTaluu
UHPOPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 32,144
npodecCuOHATbHON
JeSITeTbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN
IIPaKTUKN, OCHOBAHHOTO HA JUAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MUDE;

- COBEpPILIEHCTBOBAHME A3bIKOBOM M UNTATENbCKON KYJIBTYpPbI
KaK CpeICTBa B3aUMOJICHCTBUS MEX/Ty JIFOJIbMU U MO3HAHUS
MUDa;

- OCO3HaHHE LIEHHOCTHU HAyYHOU e TeIIbHOCTH, FTOTOBHOCTh
OCYILIECTBIATH MIPOEKTHYIO U HCCIIEI0BATENIBCKYIO
JESATEIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE;

OByajgenne yHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJILHBIMHU JAeHCTBUAMM:

B) padora ¢ uHpopManmeii:

- YMETh IJIAHUPOBATH U BBIINOJIHATh XUMUYECKUNA SKCIIEPUMEHT
(mpeBpalleHus: OpraHNYeCcKUX BEIIECTB MPU HarpeBaHUM,
NIOJIyYEHUE 3TUIIEHA U U3YYEHHUE €T0 CBOWCTB, KAUYECTBECHHbIE
pEaKIUy Ha ajdbAETUABI, KpaXMaJl, YKCYCHYIO KHCIIOTY;
JieHaTypalus OeKOB MPU HarpeBaHHUM, [[BETHbIE PEaKIIUN
0€eJIKOB; MPOBOJAUTH PEaKIIMU HOHHOTO OOMEHa, ONPEeIATh
Cpelly BOJAHBIX paCTBOPOB, KAUECTBEHHbIE pEaKLUU Ha Cyib(aT-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHS; pelliaTh
SKCTIIEPUMEHTAJIbHBIC 33/1a4H 110 TeMaM "MeTamibl" u
"HemeTtaiibl") B COOTBETCTBUH C MPaBUIIAMHU TEXHUKU
6€30MacHOCTH IpU OOPALIEHNUH C BELIECTBaMU U J1a00paTOPHBIM
000pyI0BaHUEM; TIPEJICTABIIAT PE3yJIbTAThl XUMHUECKOTO
HKCHEPUMEHTa B (JOpPME 3aIIUCH YPAaBHEHUH COOTBETCTBYIOIINX
peakiuii 1 GopMyIHpPOBaTh BHIBOJIBI HA OCHOBE 3THUX
pe3yNbTaToB;
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- BJIaJIeTh HaBbIKAMHM I1OJTy4eHHs HH(OPMAIMK U3 UICTOUHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEJILHO OCYILECTBIIATh MOUCK,
aHaJIM3, CUCTEMATU3alUI0 U HHTEPIPETALMIO HHPOpMaLUU
Pa3NIUYHBIX BUAOB U (POPM MPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (hopMaTax ¢ y4eToM
Ha3HAYeHUS HHPOPMAIUH U LIEICBOW ayIUTOPUH, BRIOUpAS
ONTUMATBEHYIO (POPMY MIPEIICTABICHUS U BU3YaTH3aI1H;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb HH(POPMALIUH, €€
COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-3THYECKUM HOPMaM;

- HCIOJIB30BATh CPEACTBA UHPOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEILICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHbBIX U OPraHU3allMOHHBIX 3334 C
coOutoIeHreM TPeOOBaHHUI SPrOHOMHUKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI, PECYypPCcOCOepeKEHHsI, TPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

- BJIAAICTh HABbIKaAMU pacCliO3HaBaHHWA U 3alUThL I/IH(l)OpMaHI/II/I,
MH(POPMAIMOHHOH 0€30MacHOCTH JIMYHOCTH;

- YMETh aHAJIM3UPOBATh XUMUUYECKYIO HH(OPMALIHIO,
IOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CPEACTB MacCOBOM
uHdopmaruu, cetb UHTEpHET 1 npyrue);

- BJIQJIETh OCHOBHBIMU METO/IaMU HAYYHOTO MTO3HAHUS BEIECTB U
XMMHUYECKHX SIBICHUH (HaOII01eHUE, N3MEPEHNE, IKCIIEPUMEHT,
MOJICIMPOBAHUE);

- YMETh IPOBOJUTH PACUYEThI 10 XUMHUUECKUM (POpMyJiaM U
YPaBHEHUSIM XMMHUYECKHUX PEaKIUi ¢ UCII0JIb30BaHHEM
(bu3NYEeCKUX BEJIMYNH, XapaKTepU3YIOIIHUX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE
YCIIOBHSI) Ta30B, KOJIMUYECTBA BEIIECTBA; UCII0JIb30BaTh
CHCTEMHbIE XUMUUECKUE 3HAHUS JJIs IPUHATHS PELICHUH B
KOHKPETHBIX KU3HEHHBIX CHUTYAIlUsAX, CBA3aHHBIX C BEIIECTBAMHU
¥ UX IPUMEHEHUEM;

- YMETh CaMOCTOSITENILHO TUTAHUPOBATh U IPOBOIUTH
XUMHAYECKHI YKCTIEPUMEHT (TI0JTydeHUE U N3yYeHHEe CBOWCTB
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB, KAUECTBEHHBIE
pEaKIMU YIJIeBOIOPOIOB Pa3IMYHbBIX KJIACCOB U
KHCJIOPO/ICO/IEpKAIlUX OPraHUYECKHUX BEILECTB, PELICHNE
HKCHEPUMEHTAIbHBIX 3aJ[a4 110 PAaClO3HABaHUIO HEOPTaHUYECKUX
1 OpPraHMYECKUX BEIIECTB) C COOJII0IEHUEM MPaBUiI 0€3011aCHOTO
oOpallleHus ¢ BeIeCTBaMU U J1abopaTOPHBIM 000pYA0BaHUEM,
(hopMyIHpPOBATh IENIN HCCIETOBAHMUS, IPEIOCTABIISATH B
pa3nuyHOi GopMe pe3ybTaThl IKCIIEPUMEHTA, aHATM3UPOBATh
OLIEHUBATh UX JJOCTOBEPHOCTD;

- YMETb OCYIIECTBIATH LI€JICHANIPABICHHBIN MOMCK XUMHYECKON
nH(pOpMAaIUY B Pa3IMYHBIX HCTOYHHUKAX (Hay4yHast U yuyeOHo-
Hay4Has JUTepaTypa, CpeJICTBa MacCcoBOI MH(opMaIH, CeTh
WuTepHeT u apyrue), KpUTHYECKH aHATH3UPOBATH XUMUYECKYIO
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uHdopmaruto, epepadbaTbiBaTh €€ U UCIOJIB30BATh B
COOTBETCTBHUH C MOCTABJICHHON y4eOHOH 3a1a4eii;

- BJAQJETh CUCTEMOU 3HAHUI O METOJaX HAYYHOTO MO3HAHUS
SIBJICHUH TIPUPOJIBI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX U
YMEHUSMHU MPUMEHSTH 3TU 3HAHUS TP SKCIEPUMEHTAIBHOM
HCCIIEIOBAHUU BEIIECTB U JJI1 OOBSICHEHHS XUMUYCCKUX
SIBJIEHU, UMEIOIIMX MECTO B IPUPOJIE MPAKTUUECKOMN
JIeSITEILHOCTH YEJIOBEKa U B IOBCEHEBHOM JKH3HU;

OK 04. DddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJUICKTUBE
¥ KOMaHJIe

- TOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HAaBbIKaMH Y4eOHO-HCCIe0BaTEIbCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH
AefCTBUAMMU:

0) coBMeCTHas1 AeATeIbHOCTh!

- IOHUMATh U UCIIOJIb30BATh IPEUMYLIECTBA KOMAaHIHON U
WH/MBUYalbHOM paboThI,

- IPUHUMATH LIEJIM COBMECTHOU JEATEIBHOCTH,
OpraHU30BbIBATH U KOOPAUHUPOBATH JEHCTBHUS 110 €€
JOCTHKEHHIO: COCTABJIATH IUIAH JIEHCTBHM, paclpeieisaTh
POJIU C YYETOM MHEHHMH y4aCTHUKOB 00CYKIaTh pPe3yIbTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATh U BBINOJIHATH PabOTy B yCIOBUSIX
peaIbHOTO, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;

- OCYILECTBJIATH IIO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B
Pa3IMYHBIX CUTYaLUsAX, IPOSIBIATH TBOPUECTBO U
BOOOpakeHue, ObITh HHUIIUATUBHBIM

- YMETh IUIaHUPOBATh U BBITOJHATh XUMUUYECKUH SKCIIEPUMEHT
(mpeBpalleHuss OpraHNYeCcKUX BEIIECTB IIPU HArpEeBaHUM,
HOJy4YEeHHE 3TUIICHA U U3yYeHHE €ro CBOMCTB, KaueCTBEHHbIE
peakiuu Ha ajabAerubl, KpaxMai, YKCyCHYIO KUCIIOTY;
JIeHaTypanus OeJIKOB MPH HarPEBAaHHH, [[BETHBIC PEAKIIHH
0€eJIKOB; IPOBOAUTH PEaKMi HOHHOTO OOMEHA, ONPEIEIATh
Cpeay BOJHBIX PacCTBOPOB, KAUECTBEHHBIC PEAKIIUU HA CYJIb(art-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS; pelIaTh
9KCIIEPUMEHTAJIbHBIE 331a41 110 TeMaM "Merausl" u
"Hemeransl") B COOTBETCTBUY C IPABUIAMU TEXHUKHU
6€30IacHOCTH IpU OOPALIEHNUH C BELIECTBAMH U J1a00paTOPHBIM
000pyI0BaHNEM; IPEJICTABIISTH PE3YJIbTAThl XUMHUYECKOTO
JKCIIEPUMEHTA B (hOpMeE 3aMKcH ypaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBaTh BBIBOIbI HA OCHOBE 3THX
pe3yJIbTaToB;

-YMETh CaMOCTOSITENIbHO IJIAHUPOBAThH U MPOBOJIUTH
XMMHUYECKUH SKCIIEPUMEHT (IIOJyUYEHUE U U3YUEHHE CBOMCTB
HEOPraHMYECKHUX U OPraHUYECKHUX BEIIECTB, KAUECTBEHHBIE
peakuuu yrieBoJOpOI0B Pa3InYHbIX KIACCOB U
KHCJIOPOJICOAEPKAIUX OPraHNYECKUX BELIECTB, PEIICHUE
9KCIIEPUMEHTAJIBHBIX 33/a4 110 PaclO3HABAHUIO HEOPTaHUYECKUX
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OBi1aieHHe YHMBEPCAJIbHBIMHU PeryJ/siTHBHBIMU
JeHCTBUSIMU:

I') MPUHSATHE Ce0sI M APYTUX JKIeid:

- IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX JIFOAECH IIPH
aHaJIN3€e PE3yJIbTAaTOB JIEATEIbHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO JIPYTUX JIOCH Ha OMINOKY;
- pa3BHUBAaTh CHOCO6HOCTB IIOHUMAaTb MHP C TO3UIIHUU APYTOIo
YeNoBeKa;

U OPTaHUYECKUX BEILECTB) C COOIIOACHUEM MTPaBUII 0€30I1aCHOTO
oOpallieHusi ¢ BeIeCTBaMU U JIabopaTOPHBIM 000PYA0BaHUEM,
(dhopMynupoBaTh LIE€TN UCCIIeI0BAaHUS, PEAOCTABIAThH B
pa3nUYHON opMe pe3yIbTaThl SKCIIEPUMEHTA, aHATTH3UPOBATh U
OIICHUBATD UX JIOCTOBEPHOCTb;

OK 07. CognericTBOBaThH
COXPAaHEHHUIO
OKPYXKAaroIIei cpeibl,
pecypcocOepeKeHuIo,
IPUMEHATH 3HaHUA 00
W3MCHCHUH KIIMMATa,
TIPUHITAITBI
OepexIINBOTO
MIPOU3BO/JICTBA,

3¢ PeKTUBHO
JIEUCTBOBAThH B
Ype3BBIYANHBIX
CUTYaIHSIX

B 00/1acTH 3K0J10rH4€CKOT0 BOCIIUTAHMSA:

- cOpPMHUPOBAHHOCTH SKOJIOTHYECKON KYJIbTYPbl, TOHUMAaHHE
BJIMAHMUS  COLMAJbHO-3KOHOMMYECKMX  IPOLIECCOB  Ha
COCTOSIHUE MPHUPOJHOM U COLMAIBHOM CpEIbl, OCO3HAHUE
I00aJBHOTO XapaKTepa IKOJIOTHYECKUX TTPOOIIeM;

- IUJTAHUPOBAHUE U OCYLIECTBICHUE JEHCTBUN B OKpPYXKarOIEH
Cpelle Ha OCHOBE 3HAHUA LeJIed YCTOMYMBOIO pa3BUTUSA
4eJI0BEYECTBA;
aKTUBHOE  HENpUATHE
OKpYKarollleu cpere;

- YMEHHUE MPOrHO3UPOBATh HEOIAroNpUATHBIE YKOJOTHUECKUE

JNEUCTBUN, IPUHOCAILIUX  Bpen

IIOCJIEICTBUS IIPEANPUHUMAEMBIX JEUCTBUH, MPEIOTBPAILATh
UX;

- paclIMpeHHE OIbITa JEATEIBHOCTH  JKOJOTHMYECKOU
HaIlpaBJIEHHOCTH;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-HCCIIe10BaTENbCKOM,

HpOeKTHOﬁ 1 COLMAIbHOMN ACATCIIBHOCTH,

- cpopMUpOBaTH MPEACTABICHUS: O XUMUUYECKONH COCTaBJISIOIIEH
€CTECTBEHHOHAYYHOH KapTUHBI MUpPA, POJIM XUMHUHM B MO3HAHUU
SBJICHUH NPHUPOJIBI, B (POPMUPOBAHUM MBIIIJIEHUS U KYJIbTYpBI
JUYHOCTHU, €€ (PYHKIIMOHATLHON rPaMOTHOCTH, HEOOXOTUMOM 1715
peleH s MPaKTHYECKUX 331249 U KOJIOTHYECKH 00OCHOBAaHHOTO
OTHOIICHHSI K CBOEMY 3/I0pPOBBIO M IIPHPOTHON CPEIE;

- yMeThb COOJI0JaTh IpaBUiIa HKOJIOTMYECKU IIeJIECO00pa3HOro
HOBEJIeHUs B OBITY U TPYAOBOM JAEATENBHOCTH B ILENAX
COXpAaHEHMs CBOETO 3I0pPOBbS M OKPYXKAIOLIEH MPUPOTHON
Cpedbl; YUYUTBIBaTh ONACHOCTh BO3JCWCTBUS Ha KUBbIC
OpPraHU3Mbl  ONpPENEICHHBIX  BELIECTB, IOHUMAass  CMBICH
ITOKAa3aTelsl MPeIeIbHOM T0IyCTUMON KOHIIEHTPALINH;

- YMETb IPOTHO3UPOBATh, AaHATM3UPOBATh U OLIEHUBATH C TO3ULIAN
0e3omacHoCTH ObITOBOM U

JKOJIOTUYECKO HOCJIEICTBUSA

MIPOU3BOJICTBEHHOM JIESTEIbHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢
nepepaboTKOM BEUIeCTB; UCIOIb30BaTh MOJyYEeHHbIE 3HAHUS AJIs
NPUHATUS TPAMOTHBIX pelIeHU mpobieM B
CBSI3aHHBIX C XUMHUEH;

- YMETh OCO3HaBaTb ONACHOCTb BO3JCHCTBUS Ha JKUBBIC

OpTraHHU3MbI OIPCACIICHHBIX IIOHHUMas CMBICIJI

CUTyalnusix,

BECIICCTB,

MOKa3aTeNsl IPEeAEIbHOM  JTOMYCTMMOW  KOHLEHTPALUH, |
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ITOACHATD Ha puMepax CIIOCOOBI YMCHBIICHUA u
IpeaoTBpalli€cHUd HMX BpPCIHOI'O BO3I[CI>1CTBHH Ha OpraHusm
YCJIOBCKa.
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2. CTpyKTYypa M cojep:xkaHue 0011eo0pa3oBaTeIbHON JUCHUILTHHBI « X UMM

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buj yuyeOHoii padoTsl

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON MPOrPaAMMBbI JUCHUIIIMHBI 144
B T.Y.

OcHOBHOE coep:KaHue 126
BT. 4.

TEOPETUYECKOE 00yUeHUE 44
MPAKTUYECKHUE 3aHITHS 50
B T.4. KOHTPOJIbHBIE PabOTHI -
nabopaTOpHBIE 3aHATUS 32

IIpomeskyTouHasi aTrecTanus (IK3aMeH)
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2.2. TemaTu4ecKMid IJIAH M COAEPKAHUE TUCIIUTIIIUHBI

HaumenoBanue Copaepxxanue yueOHOro MmaTepuasa (0CHOBHOe U NPodecCHOHATBHO-OPHEHTHPOBAHHOE), O6bem | Dopmupyemble
pa3/iesioB U TeM JIa0opaTOpHbIE U NPAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb YacoB | KOMIIETEHUMH
1 2 3 4
OcHoBHOE coep:KaHue 102
Pa3znes 1. OcHOBBI CTPOEHMSsI BellleCTBA 8
Tema 1.1. OcHOBHOe coiep:kaHue 6 OK 01
Crtpoenue Teoperudeckoe o0yueHue 4
aTOMOB CoBpeMeHHast MOJIENIb CTPOCHHUS aToMa. DJIeKTpOHHAs: KOH(urypamnus atoma. Knaccnpukanus XuMIIecKux
XAMHUICCKHAX 3JIEMEHTOB (S-, P-, d-311eMeHThI). BajeHTHBIC AJIeKTPOHBL. BalleHTHOCTD. DJEKTPOHHAS IPUPOIA XUMHUYECKOI
SJIEMCHTOB 1 CBSA3M. DJIEKTPOOTpULIaTebHOCTh. KoBasieHTHas! CBsI3b, €€ pa3HOBUIHOCTH U MEXaHU3Mbl 00pa30BaHus 4
npupoja (0OMEHHBIN M TOHOPHO-aKLEeNTOpHbIN). MoHHas cBsa3b. MeTtannuueckas cBsi3b. BogopoHas cBs3b.
XUMHUYECKON MeKMONEeKyIISIpHbIE B3aUMOIEUCTBUS.
CBsA3U H3oTomBI, OCHOBHOE M BO30YK/IEHHOE COCTOSIHUE aTOMa, TMOpUIU3allisl aTOMHBIX OpOUTale.
IIpakTHYecKkne 3aHATHS 2
Pemenne nmpakTu4yeckux 3aJjaHUil Ha COCTABIIEHUE YJIEKTPOHHO-Tpaduueckux Gopmy reMeHTos 14
NIEPUOOB.
Pemenne 3a1anuii Ha UCIIOJIB30BAHUE XMMHUUYECKON CUMBOJIMKY Y HA3BaHUI COECIMHEHHUN 10 HOMEHKJIAType 5
MEXIyHapOJHOI0 COI03a TEOPETUUECKOM U MPUKIIAHON XUMUU U TPUBUAIBHBIX Ha3BaHUM JIsl COCTABIICHUS
XUMHUYECKHUX (OPMYJI IBYXaTOMHBIX COEIMHEHUHN (OKCHUIOB, CYJIb(PUI0B, THAPUIOB U T.I1.) U APYTUX
HEOPraHMYECKUX COEAMHEHUN OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE conepxaHue 2 OK 01
[Tepronnueckuii | TeopeTnyeckoe o0yyenue OK 02
3aKOH M Tabmuia IIpakTnyeckue 3aHATHSA 2
J.N. Menneneesa Ilepuoauueckas cucrema xuMuueckux aneMeHToB J[.M. Menaeneesa. ®usnueckuii cMbici [lepuoanueckoro
3akoHa /.. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMH
MIPOCTBIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHUEM XUMUYECKOro 31eMenTa B [lepuoanueckoit 2

cucreMe. MupoBo33peHdeckoe U HaydHoe 3HaueHue [lepunonnueckoro 3akona J[.11. Menneneesa. ITporao3sst
.. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHUX DJIEMEHTOB.
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Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUN HA XapaKTEPU3aLUI0 XUMUUECKHUX
3IIeMEeHTOB «MeTtammnieckrue / HeMeTaJUIMYeCKHe CBOMCTBA, AIEKTPOOTPUIIATEIBHOCTh U CPOJICTBO K
AJIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM CTPOCHUEM U TTOJIOKEHUEM B
MEPUOJNYECKON cCUCTEME XUMUYECKHUX diieMeHTOB .M. MeneneeBay.

Pa3nen 2. XuMnuyeckue peakunu 12
Tema 2.1. Tuner | OcHOBHOe coiep:KaHue 6 OK 01
XMMHYECKHUX Teopernueckoe o0yuenune 2
peaKuui Knaccugukarus 1 THIIBI XUMHYECKUX PEAKIUN C y9acTHEM HeOpraHMYeCKuX BemecTB. KonnuecTBeHHbIE
OTHOLIEHUS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PacUeThl 10 YPABHEHUSIM XUMHUUECKHUX
peakuuii. Mosb Kak eMHMIIA KOJIMYECTBa BellecTBa. MossipHast Macca. 3aKOHbI COXpaHEHHsI MAacChl U 5
sHepruu. 3akoH ABorazpo. Mosnsipabslii 00beM razoB. OTHOCUTENbHAS IIJIOTHOCTD ra30B.
Peakiun koMIuiekcooOpa3oBaHUs ¢ y4acTUEM HEOPIaHMYECKUX BELIECTB (Ha MpUMEpe I'HIPOKCOKOMIUIEKCOB
IIUHKA U QJIFOMUHUS).
[MpakTuyeckune 3aHATHS 4
CocraBieHue ypaBHEHUH peakiil cCoeTMHEeHNs], pa3I0kKeHUs, 3aMeILeHNs, OOMeHa. Y paBHEHUs peaKkLnui
TOpPEHHUsl, HOHHOT'O 0OMEHa, OKHUCIICHUS-BOCCTAHOBJICHUSI.
Pacuer konm4ecTBEHHBIX XapaKTEPUCTUK UCXO/IHBIX BEIIECTB U MPOJAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa pEaKLUU COSIUHEHMSI, €CIIM OJHO U3 BEIIECTB JaHO B U30BITKE 5
W/WIM COIEPKUT MpuMecH. Pacuer MmaccoBoi Mt 00b€MHOM JJOJIU BBIX0/1a IPOAYKTA PEAKIIUN COEIMHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. PacyeT 00beMHBIX OTHOIIEHUH T'a30B. PacyeTr Maccel (00bEM, KOTUYECTBO
BElIEeCTBa) MPOAYKTa peaKklluu, €CJIU OJJHO U3 BEILECTB JIaHO B BHJIE PACTBOPA C ONpeAEIEHHOW MacCOBOM
JI0JIEN pPAaCTBOPEHHOT'O BEILECTBA.
YpaBHEHMs OKHCIEHUA-BOCCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTENb.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPOJIE, TPOU3BOJICTBEHHBIX MPOIIECCaX U
KU3ZHENEATENIbHOCTH OpraHu3MoB. OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIN MOTEHIMAaI cpebl. CocTaBleHue U 2
ypaBHUBaHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKLIUN METOJIOM 3JIEKTpOHHOTro Gananca. Tunuynsie
HEOpPraHMYEeCKHEe OKUCIIUTEIN U BOCCTAHOBUTENH. DJIEKTPOIN3 PACTBOPOB U PACILIaBOB COJIEH.
Tema 2.2. OcHoBHOe coaep:kanue 4 OK 01
OnekrponuTHyecka| TeopeTuueckoe 00ydeHue 2
2
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s IUCCOLMAU U
WOHHBIA 00OMEH

Teopust snexTponuTHUecKoi aucconuanuu. Peakium noHHOro obmeHa. CocTaBlieHHE peakIMid HOHHOTO
0o0OMeHa IIyTeM COCTaBJIEHUS UX IOJHBIX U COKPAIIEHHbIX HOHHBIX YPaBHEHUH.

['maponus coneii. 3HaueHUe TUAPOIIHM3a B OMOJOTHYECKIX OOMEHHBIX Iporeccax. [I[ppumenenue ruposnsa B
IIPOMBILIEHHOCTH.

JlaGopaTopHble 3aHATHSA

JlabGopaTtopHnast pabota «Peakiuu ruaponsa.
HccnenoBanue cpelibl pacTBOPOB COJICH, 00Pa30BaHHBIX CHIILHBIMHU U CIIA0BIMH IPOTOJIUTAMHU, U UX PEAKIIUN
C pacTBOpaMHu IIENOYH U KapOoHaTa HaTpusi. COCTaBlIEeHUE PEAKIMIA THIPOJIN3a COJICH.

KoHnTpoibHasn
padora 1

CTpOCHI/Ie BCIICCTBA U XUMHUUYCCKHEC PCAKIHH.

Pa3pea 3.

CTpoeHue U CBOIICTBA HEOPTAHUYECKHUX BelleCTB

24

Tema 3.1.
Kiaccudukanms,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

OcHoBHOE€ coacpkanue

TeopeaneCKoe oﬁyqe}me

[Tpenmer Heopranuueckoi xuMuu. BzaumocBsa3p Heopraunyeckux BemecTB. Kiaccuduxanms
HeopraHuyeckux BeecTB. IIpocTsie u crnoxHble BenecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUDI,
TUAPOKCHUIbI, KUCIIOTHI, coM). HoMeHknaTypa u Ha3BaHUE HEOPTaHUYECKUX BELIECTB UCXOIS U3 UX
XUMHUYECKON (POPMYJIbI UJIU COCTABICHUE XUMHUECKON (POpMYJIbI HCXO/ U3 Ha3BaHMsI BEILIECTBA 110
MEXIYHAPOJAHON UM TPUBUAIBHOW HOMEHKIIATypE.

MesxmonekyisapHsle B3auMmozecTeus. KpucramnoruapaTtel. ArperatHble COCTOSHHS BELIECTBA.
Kpucrannuueckue u amopdHbie BemecTBa. TUIbI KpUCTAJUIMYECKHUX PEIIETOK (aATOMHasi, MOJIEKYJIIpHas,
MOHHAs1, MeTaJuTM4YecKast). 3aBUCUMOCTb (DU3MYECKHX CBOMCTB BEIIECTBA OT THIIA KPUCTAIIINYECKOM
pewetku. [TpuurHbl MHOr0OOpa3us BEIECTB.

CoBpeMeHHbIE TPECTABICHHS O CTPOSHUH TBEP/BIX, JKUAKUX U Ia3000pa3HbIX BemecTB. JKUIKne KpucTasuibl.

HpaKanecmle 3aHATHUSA

Pemenue 3amay Ha pacdyer MacCcOBOM JOJM (MacChl) XMMHUYECKOTO dJ€MEHTa (COSTUHEHHUS) B MOJICKYJIe
(cmecn).

Pemenve mnpakThdeckux 3aJaHuUN 1O KIacCH(UKAIMK, HOMEHKIAType H XHUMHUYECKUM (opmysiam
HEOPTaHNUYCCKUX BCHICCTB Pa3JIMYHBIX KJIaCCOB (HaSBIBaTI) " COCTaBJIATH CbOpMy.]'IBI XHUMHUYCCKUX BCIICCTB,
OTIPEACIATh MPUHAICKHOCTD K KIJIACCY).

OK 01
OK 02
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Hcrounnku xumuyeckoi uHpopMmauuu (HaydHas M ydeOHO-HAy4yHas JUTepaTypa, CpeACcTBa MacCOBOM
uHpopmauuu, cerb MurepHer u apyrue). Iloumck wuHpOpManuu 1O Ha3BaHHUAM, HICHTU(UKATOPAM,
CTPYKTYPHBIM (popmMyiam.

Tema 3.2. ®uzuko-| OCHOBHOe cojIep:KaHue 12 OK 01
XUMHUYECKHE Teopernueckoe o0yuenune 6 OK 02
CBOWCTBA Mertamnet. O0mue Gu3nIecKue 1 XUMUIECKHE CBOKCTBA MeTaIoB. CIIOCOOBI MOTy4YeHUS. 3HAYCHUE METAIIOB
HCOPraHM4YCCKUX |y HeMeTAJZIOB B INPUPOJE U KUZHEIEATEIBHOCTH 4YelIOBeKa M opraHu3MoB. Koppo3us MeTaiioB: BHIbI 2
BCIICCTB KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH.

Hewmeramnsl. O6mue Gpusnyeckue 1 XUMHUYECKHE CBOMCTBA HEMETAUIOB. TUMIMYHbBIE CBOICTBa MeTaiioB [Y—

YII rpynn. Knaccuduxaiys 1 HOMEHKIaTypa COeuHEHH HeMeTalIoB. KpyroBopoTsl OMOT€HHBIX JIEMEHTOB 2

B IIPHUpPO/JIE.

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCUI0B, THIPOKCUIOB, KUCIIOT,

coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COEIUHEHUH, 2

BBICILIUX OKCHUJIOB U TMIPOKCH/IOB.

[MpakTuyeckune 3aHATHS 4

CocraBieHre ypaBHEHUH XUMHUYECKUX PEAKIHUNA C yYaCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEILIECTB:

OKCHJIOB METAJUIOB, HEMETa/NIOB U aMQpOTEpPHBIX JJIEMEHTOB; HEOPraHUYECKHX KHUCIOT, OCHOBAaHUU U

aM(pOTEepHBIX THUIPOKCHU]IOB, HEOPTAaHUYECKHUX COJIEH, XapaKTepU3YIOLTINX UX CBONCTBA. 4

Pelenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HAa CBOMCTBA U MOJIYYE€HNE HEOPTAaHUUECKUX

BEIIECTB.

JlabopaTopHble 3aHATHUSI 2

JlaboparopHas paboTa «CBOHCTBA METAIIIOB U HEMETAIIIIOBY.

Hccnenoanue GpU3NIECKUX U XUMUYECKIX CBOMCTB METAJJIOB M HEMETAILIOB. Pelienne skcrnepuMeHTanbHbBIX 5

3a/1a4 MO CBOMCTBAM XMMHUYECKHM CBOMCTBAM METAJUIOB M HEMETAJUIOB, MO PACHO3HABAHMIO U TOJYUYECHUIO

COEIMHEHUI METAJUIOB U HEMETAJUIOB.
Tema 3.3. OcHoBHOe coep:kaHue 4 OK 01
IIpoussoncTeo Teopernueckoe 00yueHune 2 OK 02
HCOPraHWYCCKUX  |OOmIue MpeACcTaBIeHUs O MPOMBIIUIEHHBIX CMOC00ax TOMY4YeHUS XUMHUYECKUX BEIIeCTB (Ha mpuMepe
BCIICCTB. IIPOM3BOJICTBA aMMHAKa, CEPHON KUCIIOTHI). 2
3HaueHue u

IIepHaﬂ N NIBCTHasA MCECTAJIyprHs. HpaKTquCKOG OPUMCHCHUC JJICKTPOJIM3a IJId NOJYYCHHSA IICIIOYHBIX,
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IMPUMCHCHHUC B

ICJIOYHO3CMCIBbHBIX METAJIJIOB U AJIFOMUHHUA. CTeKJIO ¥ CHJIMKaTHas IMPOMBINIJICHHOCTD.

OBITY U Ha [Tpo6nema 0TX00B U MOOOYHBIX MPOTYKTOB.
IIPOU3BOJCTBE IIpakTHYeckne 3aHATHS 2
Pemenne npakTUKO-OpMEHTUPOBAHHBIX 33JaHUM O pOJIM HEOPraHUYECKONM XWMHUU B Pa3BUTUU MEIULIMHBI,
CO3J1aHMM HOBBIX MaTEpUaOB (B CTPOUTENIBCTBE U JAp. OTPACisAX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHHKOB 5
SHEpPruu (AITbTEPHATUBHBIC MCTOYHUKH PHEPTUHU) B PEIICHUH MPOOJIEM IKOJOTHYECKOW, SHEPreTUYeCKOr U
MUIIEBON OE30MaCHOCTH.
KonTpoasnas .
CBoiicTBa HEOPraHUYECKUX BELIECTB. 2
padora 2
Pa3znen 4. CTtpoeHue M CBOMCTBA OPraHMYeCKUX BelIECTB 28
Tema 4.1. OcHoBHoOE coaepxaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe oGydenue 2
CTpOCHUE 1 IIpenmer oprannyeckoil XumMuu. B3aumMoCBsA3b HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOEHUE KaK MOPSAOK COCIMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJ€HTHOCTH. OCHOBHBIE
OpraHN4CCKHX IIOJIOKEHUSI TEOPUHM XUMHUYECKOIO CTPOCHMS OpraHudeckux coeauHeHnid A.M. byrtieposa. YriepoaHsiid
BCILECTB CKEJIET OpraHMYecKOil MoJieKyJbl. MOJIEKyIsIpHbIE U CTPYKTYpHbIE (pa3BEpHYThbI€, COKpAIlEHHBIE) 5
XUMHUYECKHE (OpMyJibl. 3aBUCUMOCTb CBOWCTB BEILIECTB OT XMMHMUYECKOTO CTpOEHHUs MoiieKyl. M3omepus u
U30MeEpHI (CTPYKTYpHasi, reoMeTpuueckas (uc-TpaHc-u3oMepusi). KpaTHoCTh XMMHUECKOH CBSI3H.
[TonsitTue o (¢yHKIUMOHANBHONW Tpymme. [IpUHIUOB KIacCUPHUKAIMK OPraHUYEeCKHX COEAMHEHM.
Me:xtyHapoiHass HOMEHKJIATypa U IPUHLUIIBI HOMEHKIIATYPbl OPTaHUYECKUX COEIMHEHUM.
IIpakTnyeckne 3aHATHA 2
HoMmeHnknaTtypa OpraHMYecKMX COEIMHEHHM OTIENbHBIX KJIAcCOB (HACHIIIEHHbIE, HEHACHIIICHHbIE |
apoOMaTUYeCKHUe YTIEBOAOPOAbI, CIUPTHI, (DEHOJBI, albAETH/bl, KETOHbI, KapOOHOBBIE KHCIOTHI U Jp.)
CocraBieHue MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB OT/EIbHBIX KJIACCOB, 2
MCIIOJIB3YS UX Ha3BaHU M0 CUCTEMAaTHYeCKOM HOMEHKIaType. PacueTs! mpocreiinieil hopmyIibl opraHu4ecKon
MOJIEKYJIbI, HCXOS U3 AJIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHoBHOe cogepkanue 14 OK 01
CaoiicTBa Teopernyeckoe oGyueHune 10 OK 02
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OpraHMYECKUX OU3UKO-XMMUYECKHE CBOMCTBA OpPraHMYECKHMX COCOUHEHHUH  OTAENBHBIX  KIJIAcCOB  (0COOEHHOCTH
COCIMHEHU I KJaccu(UKaM U HOMEHKJIATyphl BHYTPU KJIacca; TOMOJIOTMYECKHH psf U oOmmias ¢Gopmyna; U30Mepus;
¢u3nueckre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TIOTYUYEHNUs):
— TIpeAcibHbIE yriaeBogoponabl. I'opeHne MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHUKOB TeEIUIA B
IPOMBIIIJICHHOCTH U ObITy. CBONCTBAa MPUPOJIHBIX YIJIEBOAOPOAOB, HAXOXKAECHUE B MPUPOJIE U NIPUMEHEHHE
aJIKaHOB;
— HEMPEIEIbHbIE U apOMAaTHYECKUE YIIIeBOAOPpOAbL. [lomMepu3anus 3TuiIeHa Kak OCHOBHOE HaIIpaBIICHUE €T0
UCIIONIb30BaHuA. ['OpeHne aneruneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM JUIS CBAPKHU U PE3KU
METaJuIOB;
— KHCIIOpPOJCOJepKaIMe COeAMHEHUs (COMPTBI U HPOCTbie APUPBL, (PEHOJNBI, aNbAECTHAbl U KETOHBI,
KapOOHOBBIE KUCIIOTHI U UX ITPOU3BOHBIE). [IpakTHyeckoe npuMeHeHne STUIICHIJINKOIIS, TIIMLEPUHa, (heHoa.
[Tpumenenue dopmanbaeruaa, aueTaabAerua, YKCyCHON KUCIOThI. Mblla Kak COJIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MooII1e CBOWCTBA MbLIIA;
— a30TcoJepKaIIie COSTUHECHNS (AMUHBI 1 AMUHOKHCIIOTBI, OCJIKH).
Knaccupukamuss u  0COOGHHOCTH OpraHMYECKHMX peaknuil. PeakumoHHble UEHTpHL.  Pagukaisl.
[TepBoHavasbHbIE OHATHS O TUIIAX U MEXAHW3MAaX OPraHUYECKUX PEaKIU.
IIpakTnyeckue 3aHATHSA
Pemenne nenoyek nmpeBpaieHnil Ha TeHETUYECKYIO CBSI3b MEK/y KJlacCaMU OPraHWYECKHX COETMHEHUH C
COCTABJICHUEM Ha3BaHUM OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHOW MIIM MEXTYHApPOIHON
CHUCTEMATUUYECKOM HOMEHKIAType. Pelmenne pacueTHbIX 3aa4 10 YPaBHEHUAM PEAKLUI C y4acTHEM
OpPraHMYECKUX BEILECTB.
JlabopaTopHble 3aHATHUS
JlaGopatopHas pabota «IlogydeHne 3TuieHa U U3y4eHUE €ro CBOUCTBY.
[TonyyeHue 3TuI€HA U3 3TAHOJA B 1a00OPaTOpUU M U3ydYeHHUE ero (U3NIECKUX U XMMUYECKUX CBOMCTB.
CocraBiieHHE peaklMii MPUCOEANHEHUS U OKUCIIEHUST HAa IPUMEpE dTUJIEHA. Perenne pacyeTHeIX 3a1a4 ¢
MCITOJIb30BAaHNEM IIJIOTHOCTH T'a30B IO BOJIOPOY M BO3AYXY.
Tema 4.3. OcHoBHOe coep:kaHue OK 01
Opranunueckue Teopernyeckoe o0yuenue OK 02
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BEIIECTBA B buoopranunueckue coequnenus. [Ipumenenne u 6nonoruueckas poib yrieBoaoB. OKHUCICHHE YTIEBOIOB —
KU3HEJEATENBHOCT | MCTOYHUK SHEPTUH JKUBBIX OpraHu3MoB. O0J1acTH IpUMEHEHUs! aMUHOKUCIOT. [IpeBpatiieHus 6eIKoB MUIIU
U 4EJIOBEKa. B opranusme. buonormueckue Qynkiun OenkoB. buonormueckue QpyHKIUHM XUpoB. Ponb opranmueckoin 4
[Ipou3BoACTBO U | XMMMHU B PEHICHUH MPOOJIEM MUIIEBON 0€30IacHOCTH.
[IPUMEHEHUE HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CtpoeHne HykineoTunoB. CoctaB HykJIenHOBbIX kucioT (JIHK,
OpraHUYeCKHUX PHK). Ponb HyKJIEMHOBBIX KUCIIOT B )KM3HECATEIbHOCTH OPIraHU3MOB.
BCILECTB B [Tpon3BOACTBO OpraHMYECKUX BELIECTB: MPOU3BOJCTBO METaHOJA, nepepadorka HepTu. IloamaTuieH kak
IIPOMBIIUICHHOCTH |KPYITHOTOHHAXKHBIA IPOAYKT XMMHYECKOro Ipou3BoicTBa. IIpumenenue stwiieHa. I[IpomsBonctso u
IIPUMEHEHUE KayuyKa U PE3UHBI.
CuHTeTHYeCKHE U NCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHueckoe ncronb30BaHHE BOJIOKOH.
CuHTEeTHYeCKHE TUICHKU: U3O0JISIHS IS TPOBOJIOB, MEMOPAHBI JIs OTIPECHEHHUS BOJIBI, 3AIIUTHBIC TUICHKH JUIS 2
aBTOMOOWJIEH, IIIACTBIPU, XUPYyprudeckue nops3ku. HoBble TEXHOIOrMM JTalbHEUILEr0 COBEPIIEHCTBOBAHUS
[IOJIMMEPHBIX MATEPUAJIOB.
Posp oprannueckoil XMMuu B pelieHuH podiieM 3HepreTuyeckoi 6e301acHOCTH, B pa3BUTHUH MEAULIUHBL,
CO3JIaHMM HOBBIX MaTEpHAJIOB, HOBBIX HCTOYHHUKOB 3HEPruy (AIbTEPHATUBHBIC UCTOUHUKHU SHEPTHH).
IIpakTH4eckue 3aHATHA 2
Pemenue mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUH 10 COCTABICHUIO XUMUUYECKUX PEAKLIMM, OTPAKAIOIIHUX
XUMHUYECKYIO0 aKTUBHOCTh OPIaHUYECKUX COETMHEHUN B PA3JIMYHBIX cpeaax (MPUPOIHBIX, OMOTOTUYECKUX, 2
TEXHOTECHHBIX ).
KonTtpoibHasn .
CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEILECTB. 2
pabdora 3
Paspnean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX PeaKIui 12
Tema 5.1. OcHoBHOE conepxaHue 4 OK 01
Kunernueckue Teopernueckoe o0yuenune 2 OK 02
3aKOHOMEPHOCTH | Xumuueckue peakuuu. Knaccudukanus XUMHUECKUX peakuuil: 1mo (a3oBoMy cocTaBy (FOMOTEHHBIE U
[IPOTCKaHNA reTepOreHHBIC), 0 UCTIOIB30BAHUIO KaTaau3aTopa (KaTaJTuTHUYeCKUe U HEKATATUTUYECKUE).
XUMHYIECKHX CKOpOCTh pEakluu, €€ 3aBHCUMOCTh OT pa3JIMYHbIX (aKTOPOB: TMPHUPOJBI PEArHPYIOIIUX BEIIECTB, 2
peakuuit KOHIIGHTPALlMN pearupyroux BeIIecTB, TeMmneparypsl (nmpaBwio Baut-T'odda), mimomanu peakunoHHOIM

MMOBCPXHOCTHU, HAJIMYHN KaTaJlu3aTopa. Ponsb KaTaJIM3aTOpPOB B MIPUPOAC U MMPOMBIIIJICHHOM ITPOU3BOJICTBC.
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OHeprus akTuBaluu. AKTUBUPOBaHHBIN KoMIUIEKC. KaTtanuzaTopsl 1 katanus. Poiib KaTaln3aTopoB B IPUPOIE
Y IIPOMBILUIEHHOM IIPOU3BO/ICTBE.

JlaGopaTopHble 3aHATHSA

N3yuenne 3aBUCUMOCTH CKOPOCTHM XHWMHUYECKOW PEAKIMU OT KOHIIGHTPAIMHM PEarupyrolux BeElIeCTB U
TEeMIIepaTyphI.

JlaboparopHas paboTa Ha BEIOOD:

1. JTabopaTtopHas pabota «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIUU OT KOHLUEHTPALUU Pearupyronmx
BenlecTBy. MccienoBanue 3aBUCUMOCTH CKOPOCTH PEaKIUU OT KOHIEeHTpaiuu. OnpesesneHne KOHCTaHThI
CKOPOCTH peakluu rpa)udeckuM METOAO0M.

2. Jlaboparopnas pabota «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH peakliuy OT TeMrepaTypsl». MccnenoBanue
3aBUCHMOCTH CKOPOCTH PEAKIIMH OT TeMIepaTyphl. Pacuer sHeprun akTUBaIllUU PEaKIIUH.

Pemenune nmpakTUKO-OpPUCHTHPOBAHHBIX 3a/IaHUK Ha aHAIU3 (DAKTOPOB, BIUSAIONINX HA U3MEHEHHE CKOPOCTH
XUMHYECKOW PEaKIUH.

Tema 5.2.
TepmoanHamMuueck
ue
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHWYCCKUX
peaKInii.
PaBHOBecue
XUMHYECKUX
peaxkuui

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqe}me

Knaccugukanus XUMHYECKIX peakIuii: Mo TermioBoMy 3hdekTy (3K30TepMUUECKUE, YIHIOTEPMHUYECKHE), 11O
oOpatumocTu (o6paTtuMble 1 HeoOpaTtuMeble). TernoBbie 3PPEKThl XUMUYECKUX peakluid. TepMoXxuMHuuecKkue
ypaBHeHHs. OOpaTuMoCTh peakiuii. XMMHUYecKoe paBHOBECHE U €ro CMEILEHHE MO/ JeHCTBUEM pa3InYHbIX
(dakTOpoB (KOHLIEHTpAIMsl PEareHTOB MM MPOJIYKTOB pPEaKLMH, TaBJIE€HUE, TeMmIeparypa) JUlsl CO3IaHus
ONTUMAJIBHBIX YCIOBUH MPOTEKAHUS XMMHUECKUX ITPOLIECCOB.

[Tonsitue 00 sHTaNBNUM U SHTponuu. DHeprus ['nd6ca. 3akon 'ecca u cnencreus u3 Hero. Ponb cMenienus
paBHOBECHSI B TEXHOJIOTUYECKHUX ITpOLECcCax.

IIpakTH4eckne 3aHATHA

[Tpunuun Jle Illarense. BiusHue pa3nuuHbix GakTOpOB HAa U3MEHEHHE PAaBHOBECHS XUMHUUECKUX PEAKIIHM.
3aKOH JCHCTBYIONIMX MAacC U KOHCTAHTa XMMUYECKOTO paBHOBECHs. PacueTsl paBHOBECHBIX KOHIEHTPALIMI
pearupyronux BEMIeCTB U MPOIYKTOB peakiuid. PacueTs! TemmoBoro 3¢ exra peakiuu.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX 3aJIaHUN HAa mpuMeHeHue npuHimuna Jle-Ilarense ajisi HaxoXaAeHUA
HATPaBIICHUSI CMEIICHUS PAaBHOBECHS XUMUYECKOW peaklnu U aHanu3 (aKTOpOB, BIUSIOUINX HA CMEIICHUE
XUMHYECKOIO pPAaBHOBECHSI.

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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JlaGopatopHas padota «/3yueHne BAMSHUS PA3TUYHBIX (PAKTOPOB Ha CMEIIEHNE XMMUYECKOT'O PABHOBECHS.
HccnenoBanue BIMSHUS U3MEHEHUSI KOHLIEHTPALMU BEILLECTB, PEAKIIMHU CPEbl U TEMIIEPATYPhl HA CMEILIEHUE

XUMHUYECKOro paBHoBecHs. CpaBHEHHME IMOIYYEHHBIX PE3YJIbTATOB C TEOPETHUUECKH MPOTHO3UPYEMBIMHU Ha 2

ocHoBe npunuma Jle [larense.
KonTpoabnas .

CKOpOCTh XMMUYECKON PEaKIUU U XUMUYECKOE PABHOBECHE. 2
padora 4
Pasnean 6. JAucnepcHblie CHCTEMBbI 10
Tema 6.1. OcHoBHoOE coepKaHue 4 OK 01
HucnepcHbie Teoperuveckoe o0yuenue 2 OK 02
CUCTEMBI U Hucnepcusie cucteMbl. Kosmonaneie cucteMbl. ICTHHHBIE PaCTBOPBI. OK 07
(hakTopbI HX PactBopenue kak (¢usnko-xumuueckuii mpouecc. PactBopsl. CrocoObl MHPUTOTOBJICHHSI PACTBOPOB.
YCTOHYUBOCTH PactBopuMocTs. MaccoBast 10J11 paCTBOPEHHOr0 BewlecTsa. [IpenenbHo A0MycTUMBbIE KOHLUEHTPALMU U UX

HCIIOJIb30BaHUE B OLIEHKE IKOJIOTHUECKON 0€30MaCHOCTH. 5

Knaccugukarus mucnepcHbIX cucTeM 1o coctaBy. CtpoeHne U (pakTopbl yCTOMYMBOCTH TUCTIEPCHBIX CHCTEM.

Pacrio3HaBaHne MCTHHHBIX PacTBOPOB, KOJUIOMAHBIX PAacTBOPOB M TIpyOoaucnepcHbIx cucteMm. CrpoeHue

MuLesuibl. PaccenBanne cBera npu NpOXO0KIECHUH CBETOBOIO ITy4Ka 4Yepe3 ONTUYECKH HEOJHOPOJIHYIO CpeLy

(@pdexra Tunnans).

IIpakTH4eckue 3aHATHSA 2

Pewenue 3a1au Ha NPUTrOTOBIIEHUE PACTBOPOB.

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHMM Ha JUCIEPCHBIE CHUCTEMBI, UCIIOJIB3yEMBIE B 5

OBITOBOM W TPOU3BOJCTBEHHOW JEATENILHOCTH 4YeNOBeKa, C MO3UIMHA HKOJOTHMUECKOoW O0e30ImacHOCTH

MOCIIEACTBUI U TPAMOTHBIX PEIIeHUH MpoOieM, CBSI3aHHBIX C XUMHUEH.
Tema 6.2. OcHOBHOE cojiep:KaHHe 4 OK 01
Hccnenosanue JlaGopaTopubie 3aHATHS 4 OK 02
CBOWICTB JlaGopatopHas pabota «IIpuroroBieHue pacTBOpOB».
AUCTIIEPCHBIX [IpuroToBneHne pacTBOPOB 3aJaHHOW (MOJSPHOHN) KOHIEHTpAlMu (C MPaKTUKO-OPUEHTHUPOBAHHBIMU 2
CUCTEM JUIA X BOIIPOCAMH ), OTIPEICTICHNUE CPEIbl BOJHBIX PaCTBOPOB.
MICHTH(HUKALH JlaGopatopHas pabota «lccnenoBanue AUCIIEPCHBIX CUCTEM. 2
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IIpuroroBneHue M M3y4EHHE CBOWCTB JMCIEPCHBIX CHCTEM pa3HBIX BUIOB: CYCIICH3UH, DMYJIbCHH,
KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHMHHBIX M KOJUIOMJIHBIX PAaCTBOPOB, BBISIBJIECHHE OCHOBHBIX
pa3Iuyui MEXAy HUMH.

KonTpoasnas

JlucriepcHble CUCTEMBI. 2
padora 5
Paznea 7. KadecTBeHHbIe peakinu 00HAPY/KeHHS] HEOPTAaHNYEeCKNX M OPraHMYeCKHUX BellecTB 8
Tema 7.1. OcHoBHoOE coepKaHue 4 OK 01
OOGHapyxeHue IIpakTHYeckune 3aHATHSA 2 OK 02
HCOPraHUYCCKUX | KayecTBEHHbIE XUMUYECKUE PEAKLIUU, XapaKTEpHbIE JIsl OOHApy>KEHUsI HEOPraHUUECKUX BEIIECTB (KaTUOHOB
KaTHOHOB U u annoHoB). CocTaBiieHHe ypaBHEHUH peakinii oOHapyskeHus: KaTuoHoB |-V rpynn u aHuOHOB, B T.4. B 5
AHMOHOB MOJICKYJISIPHOM 1 HOHHOM opMax.

Peakiumn oOHapyKeHUsI HEOPIraHWYECKUX BEILLECTB B PeabHBIX 00BEKTAX OKPYKAIOIIEH Cpe/ibl.

JlabopaTopHble 3aHATHUS 2

OOHapy»KeHue HEOpraHUYEeCKUX BelecTB (KaTHOHOB [-VI rpynn uian aHMOHOB) € MCIIOJIb30BaHUEM

KaUECTBEHHbBIX aHAJTUTUUECKUX PEaKLIUM.

JlaboparopHas paboTa Ha BEIOOD:

1. JIaGopaTtopHas pabota «AHaIUTUYECKHE peakuu KaTHOHOB [-VI rpymm».

[TpoBeneHne KaueCTBEHHBIX PEAKIIN, HCIIOJIb3YEMBIX JJIsi OOHAPYKEHUS KaTHOHOB | rpynms (kanus,

HaTpusl, Maruus, aMMoHus), Il rpynmner Ha npumepe 6apus, 111 rpynns! — cBuHIA, [V rpyniel — aaroMuHNS, 9

V rpynnsl — xenes3a (I u III), VI rpynmnel — Hukenst. Onucanue HaOIi0/1aeMbIX SIBICHUN U COCTaBIICHHUE

XUMHYECKHUX PEAKIIUH.

2. JJaboparopHas paboTa «AHaIMTUYECKHE PEAKLIUU AaHUOHOBY.

[TpoBeneHne KaueCTBEHHBIX peakIiil, HCIONb3YeMBbIX Il OOHApYKEHUsI aHHOHOB: KapOoHaTa, ¢ocdara,

cynbdara, cyiabhuna, HuTpara, xjaopuaa u ap. Onucanue HaOJIIOAaeMbIX SIBICHUN U COCTABJICHUE

XUMHYECKUX PEAKIUM.
Tema 7.2. OcHoBHOE coaepKkaHue 4 OK 01
OO6Hapy:xeHue IIpakTH4eckue 3aHATHSA 2 OK 02
OpraHu4IcCKUX KauecTBeHHbIE XUMUYECKHE PEAKIINH, XapaKTepHbIE AJ11 0OHAPYKEHUS OTAENbHBIX KJIACCOB OPraHMYeCKUX
BCIICCTB coeTMHEeHM: ()EHOJIOB, abJETHIOB, KpaxMaia, YKCYCHON KUCIOThI, aMUHOKHUCIIOT U JIp. 2
OTACIBHBIX Jlenarypauust 6elKOB NPU HArpeBaHUH, IBETHBIE PEAKIIMH OEIKOB.
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KJIACCOB C CocraBieHne KaUeCTBEHHBIX Peakluii OOHAPYKEHHUS OPraHNYECKUX COCIMHEHUN OTJEbHBIX KJIACCOB.
UCIIOJIB30BaHUEM  |JlabopaTopHbIe 3aHATHSA 2
Ka4CCTBCHHBIX OOHapy’KeHHe OPraHUYECKHX COSTMHEHUHN OT/ICIbHBIX KJIaCCOB.
peaxiui JlaboparopHas paboTa Ha BbIOOD:
1. JlabopaTtopHas pabora «KauecTBeHHbIE peaklly Ha OTAENIbHbIE KJIACChl OPraHMYEeCKUX BEUIECTBY.
[TpoBeeHne KaUECTBEHHBIX PEaKIUil, HCTIOIb3YEMBIX Il OOHAPYKEHUSI OPraHMYECKUX BEIIECTB Pa3IHYHBIX
KJIaCCOB: (DEHOJIOB, aJIbJICTU/IOB, KpaxMasla, YKCyCHOM KUCIOThI, aMUHOKHCIIOT, OenKoB u j1p. Onucanue
HaOJII01aeMBIX SBJICHUH U COCTABICHHE XUMUYECKUX PEaKIUi U/UIIH CXEM. 5
2. JJaboparopHas pabota «KauecTBeHHBIH aHATN3 OPTaHUYECKUX COCTUHEHUH 1O (PYHKIMOHATBHBIM
rpymnmam».
[TpoBeneHne KaueCTBEHHBIX PEAKIIHI, UCIIONB3YEMBIX /ISl PACIIO3HABAHUS OPTaHHUYECKUX BEIIECTB
OTJIEIBHBIX KJIACCOB MO (PYHKIIMOHAIBHBIM IPYIIaM: Ha IPUMEPe aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,
CIIUPTOB U (PEHOJIOB, abACTHA0B U KeTOHOB. OnricaHre HabII0JaeMbIX SIBJICHHI U COCTABJICHHE XUMUYECKUX
peaKIuil /1M CXeM.
IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJAePKAHME (COAepPKaHUe IPUKJIATHOTO MOAYJIs1) 42
Paznea 8. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATeJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcCHOBHOE colepKaHue 6 OK 02
Xumus B ObITy M |[IpaKkTHYeCKHE 3aHATHSI 6 OK 04
IPOU3BOJCTBEHHOM [ Jxomornueckas 6e30macHOCTh MOCIEACTBHI OBITOBOM 1 MIPOU3BOJICTBEHHOM JICSITEIIBHOCTH YEJIOBEKA, 4 OK 07
ACATCIIBHOCTH CBsI3aHHAs ¢ IepepabOTKOI BEIIEeCTB; MOUCK M aHAIN3 XUMUYECKON HH(pOpMALIUK U3 pa3IMYHbIX UCTOYHUKOB
ICJIOBCKA (Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeICTBA MacCOBOM MHpopMaluu, ceTb IHTepHeT U 1pyrue).
Keticol (¢ yueTtom Oyaymieit npodecCuoHaIbHON AESITEbHOCTH) Ha aHATIN3 HH(OPMALIUU O
IPOM3BOJICTBEHHOH IEATETLHOCTH YeNIOBEKa, CBI3aHHOM C repepaboTKOM U MOJyYEeHUEM BEILECTB, a TAKKE C
HKOJIOTHYECKOM 6€30MacHOCTBIO.
3ammra keiica: [IpencraBnenue pe3yabTaToOB peleHHs KecoB (BBICTYIICHHE C TPe3eHTalei ) 2
*Paznen 9.1. UccienoBanue U XMMHUYECKHIT aHAIN3 00beKTOB Ouocepbl (Vi YKPYNHEHHBIX I'PyNN CHenuaJbHOCTeH/ 36
npogeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1. OcHoBHOe coaep:kaHue 8 OK 01
OcHOBBI JlaGopaTopHbie 3aHATHS 2
1abopaTopHOM JlaGopaTtopHnast pabota «OCHOBBI JIa0OPATOPHOU MPAKTHKI. 2
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MPAKTUKH B
po(hecCHOHATBHBI
X mabopaTopHsix

JlaGopaTopHasi mocyia 1 XUMHU4YecKre peakTuBbl. OCHOBHBIE JabopaTopHbIe onepauuu. JJabopatopHoe
obopynoBanue. TexHnka 6€30MaCHOCTH U MpaBuiia paboThl (TOBEICHHS) B JIa0OPATOPUH.

I[IpakTnyeckue 3aHsATHS

BrImoHeHUE THITOBBIX PACYETOB M0 TEMATHUKE SKCIIEPUMEHTA (BBIXOJI MTPOIYKTa PEaKIii, Macca HaBECKH,
00bEM PacTBOPUTEIIA).

OO0paboTka TaHHBIX, AaHATU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYMCICHUE CPEAHETO 3HAUCHUS
AKCIEPUMEHTAIBHBIX JAHHBIX, TOTPEITHOCTH).

[IpencraBieHne pe3yIbTaTOB YKCIIEPUMEHTA B pas3ianuHon ¢popme (Tabnuna, rpaduk, oT4eT, TOKIa/,
MIPE3CHTAIINS ).

Tema 9.1.2.
XUMHYECKUN
aHaJu3 Ipod BOJIBI

OcHoBHOE€ coacpkanue

Teoperudeckoe o0yueHue

Knaccugukarus npo6 Bozbl 10 BUAY U HA3HAUEHUIO, UCXO/S U3 €€ XUMHUYECKOI0 COCTaBa.
OpraHonenTuyeckue cBOMCTBa (3amax, Mpo3payHoCTh, IBETHOCTh, MyTHOCTb) BOJIbl. KHCIIOTHOCTD 1
11es1I04HOCTh BOJbL. pH cpenbl u MeToibl ee onpezenenus. JKecTKocTh BOABI U METO/IbI €€ ONPEICIICHHUS.
CymHocTh MeTOia TUTPOBAHUS.

Bunpbl sxecTkocT BOJbI (BpeMEHHas U OCTOsIHHAS ). JKECTKOCTh BO/BI KaK IPUYMHA BbINAIEHUS 0CAIKOB WIH
00pa30BaHUs COJEOTIOKEHHM, UMEIOLUX MECTO B OBITY M Ha IPOU3BO/ICTBE.

Cocras coeil, BBI3BIBAIOLINX KECTKOCTh BOABI. XUMHUYECKNE IIPOLECCHI, YCTPAHAIOIINE KECTKOCTH BOJBI.
YpaBHEHMS] XUMHUYECKUX PEAKIUI, NIUTFOCTPUPYIOLINX IPOLECCHI, IPOUCXOASAIINE IIPU yCTPAaHEHUH
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMHM U XUMHUYECKUMH crioco6aMu. CriocoOsl
YCTpaHEHUs TIOCTOSIHHOM KECTKOCTH.

HpaKTuquKue 3aHATHSA

CriocoObI BeIpaXKeHHs KOHIIEHTPALMU paCTBOPOB: MaccoBast J10J1s1 pACTBOPEHHOTO BEIIECTBA, MOJIIPHAS U
MOJIsITIbHAs KOHIIEHTpaluu. TUTp pactBopa. Penenne npakTHKO-OpUEeHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI
Ha pacyeT KOHUEHTPALUN 3arpsi3HAIOLINX BEIECTB U UX CPAaBHEHUE C NMPEAEIHHO JOIMYCTUMBIMU
koHueHTpauusamu (ITJ1K).

JlabopaTopHble 3aHATHS

HccenenoBanne XUMHYECKOTO cocTaBa mpo0 BOIBI.
JlaGopatopHasi paboTa Ha BBIOOD:
1. JJaboparopHas pabota «OuncTKa BOABI OT 3arpsi3HEHUN.

OK 01
OK 02
OK 07
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Hcnonk3oBaHre METO0B (PHIITPOBAHUS U aJCOPOIIMH JIsl OTJEIICHUS 3arpsI3HEHUI B HCCIIEyeMOi pooe
BOJIBI. BRIOOp METO1a OYMCTKYU B 3aBUCUMOCTH OT BHia 3arpsi3HeHus. CpaBHeHUE YP(EKTUBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKH BOJIBI B PA3HBIX YCIOBHSX (B JIA0OpATOPUH, B IOMAITHUX U MOJIEBBIX
YCIIOBUSIX).

2. JJabopartophast pabora «Ornpezaenenne pH BoAbl U ee KUCTIOTHOCTH.

Omnpenenenne pH cpeabl ¢ MOMOIIBI0 YHUBEPCATIBLHOTO HHANKATOpa. Mcrnonb30Banue TUTPOBAHUS AJIs
ornpezeneHus: KucaotHoctu. Onpenenenue oO1eil KUCIOTHOCTH BOJIbI, pacyeT CBOOOIHOM KHUCIOTHOCTH.
Ornpenenenne o61Ie 1 cBOOOHON 1enouHOCTH. COCTaBIICHHE YPaBHEHUN PEaKIIUM, TPOTEKAIOIINX TTPH
oTpezieNIeHUU KUCIOTHOCTH/ IEIOYHOCTH P00 BOJIBL. Y CTAHOBIIEHUE CIIOCOOOB HCIIOIb30BAHUS
MCCJICI0BAHHBIX TIPOO BOJBI B KU3HEACATEIILHOCTH YEJIOBEKA, HA OCHOBE MOJIYYCHHBIX JAHHBIX O COCTaBE.
3. JlabopaTtopHas pabota «OnpeeneHne KECTKOCTH BOBI U CIIOCOOBI €€ YCTpaHEHUS.

Crioco0bl yCTpaHEHUs BCEX BHJIOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJICH KECTKOCTH. Penrenne
IKCIIEPUMEHTAILHON 33/]Ja4d Ha BBISIBJICHUE BPEMECHHOM ¥ IIOCTOSTHHOM JKeCTKOCTH BOJbI. OIeHKa
BEPOATHOCTH YCTPAHEHUS BCEX BUOB KECTKOCTH B IOMAIIIHUX YCIOBHUSX.

Tema 9.1.3.
XUMUYECKUH
KOHTPOJIb KaueCTBa
MIPOJTYKTOB
MMUTaHUS

OcHOBHOe coiep:KaHue

Teoperudeckoe o0yueHue

KavecTBeHHBII XUMHUECKUI COCTaB MPOAYKTOB MUTaHUA. BemecTsa, ¢panbcupunupyomume npoayKThl
NIMTaHMs, ¥ BELIECTBA, 3arPSI3HAIOIIUE MPOAYKThI MUTaHusA. OnpeaesieHne 3arpA3HA0IMX XUMUUECKUX
BEUIECTB B NIPOJYKTaxX MUTAaHUs, ONIPEIEICHUE BELIECTB, HE 3asBJICHHBIX B COCTAaBE MPOAYKTOB IUTaHUS.

HpaKTuquKue 3aHATHSA

OpraHuyeckre 1 HeOpraHM4YecKHe BellecTBa, BXOIAIINE B COCTAaB MIPOAYKTOB NMuTaHus. OnpezencHue
cocTaBa OJII0]1 Ha CoJIepKaHUe MaKpo M MUKPOJIEMEHTOB. M3ydueHne npeaoxkeHHbIX IpenoaBareiaeM 0o
Ha MpeIMEeT XMMHYECKOTO COCTaBa, OMPEIEIEHUE JIONIEH OT CyTOYHOW HOPMBI MaKpO U MHUKPODJIEMEHTOB B
yKa3aHHOM OJIto]1e.

Pemenne IMPAKTUKO-OPUCHTUPOBAHHEBIX 3a/1a4 I1O KynHHapHOﬁ TEMATUKE pa3JINIHBIX TUIIOB.

JlabopaTopHble 3aHATHS

HccnenoBanne XMMUYECKOTO COCTaBa MIPOTYKTOB MTUTAHMUS.
JlaGopatopHast paboTa Ha BEIOOP:
1. JTaboparopHas pabora «OOHapy>KeHHE HUTPATOB B MPOITYKTaX MUTAHUS.

OK 01
OK 02
OK 07
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I/ICCJ'IGI[OBaHI/Ie MaTCpUAJIOB IMMOJTYKOJINUYCCTBCHHBIM MCTOAOM OIPCACIICHUA HUTPATOB C UCIIOJIb30BAHUCM
nudeHnaaMuta (KOPHEIUIOAbI OBOIIEH, JIUCThS M KOUEPBDKKA KaITyCThI, IUIOABI PPYKTOB). AHAIN3 YPOBHS
3arpsA3HCHUA HUTPATAMHU IO MHTCHCUBHOCTU OKpalllMBAHUSA IIPOAYKTOB PCaKIUH.

2. JJaboparopHnas pabora «HccnaenoBanue nNpoayKTOB MUTAHUS HA HAJTMYUE YTIIEBOJOBY.

I/ICCJ'IGI[OBaHI/Ie MOJIOYHBIX NPOAYKTOB Ha HAJIMYHUEC KpaxMaja. I/ICCJICI[OBaHI/Ie MMPOAYKTOB HAa HAJIMIUC
TJIFOKO3BI.

Tema 9.1.4.
XUMHYEeCKHI
aHaym3 mpoo
IIOYBBI

OcHOBHOe coiep:kaHue

Teopernueckoe o0yueHue

Knaccudukanus nous mo BULy U Ha3HAYCHUIO, UCXO/I U3 XMMHUECKOT0 cocTaBa. Mnentudukanus npoosl
MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OMMCAHUE BOZMOKHOCTEH €€ MPUMEHEHHUS.

TpeGoBaHus K Ka4eCTBY OUYBBI pA3TUYHOrO HazHaueHus. Onucanue oco0eHHOCTE! NCIIOBb30BaHuUs TTOYB B
3aBHCUMOCTH OT THUIIOB, CIIOCOOBI YIy4IlIeHUsI Ka4eCTBa MOYB B 3aBUCUMOCTH OT Ha3HAYEHUSI.

O0J1acTi UCIOIB30BAHUS OPraHUICCKUX yI0OpEHUH B 3aBUCUMOCTH OT KQueCTBEHHOTO cocTtaBa. Onucanue
OpTraHU4YCCKUX yIIO6peHI/II>'I " UX IPUMCHCHHEC B 3aBUCUMOCTHU OT COCTaBa IOYBbI U €€ Pa3HOBHUJIHOCTH.

IIpakTH4yeckue 3aHATHS

OO6nactu HazHayeHUs (MPUMEHEHUS) TIOUBBI, UCXOS U3 KAYECTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBA.
AHanM3 HOpMaTUBHOU JTOKYMEHTAIUH.

Pounb HeopraHnueckux BeIIeCTB B KAYECTBE MUHEPAIBbHBIX YAOOPEHUH, YIyUIIUTENeH MOYBHI.

CocTaB MUHEpaIbHBIX YAOOPEHUN U UX TPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUTHOCTH.
B3aumocBsi3s cocTaBa y100peHUi U UX BIUSHUS HA BET€TaTUBHBIE CBOMCTBA U IMJIOJJOHOIICHUE PACTEHUH.

JlabopaTopHble 3aHATHUSI

HccnenoBanre XMMUYECKOTO COCTaBa MPOO MOYBHI.
JlaGopatopHasi paboTa Ha BEIOOp:

|. JlaGoparopnas paboTta «OOHapykeHHE HEOPTAHHMUECKUX MPUMECEH B Mpoodax».

[IpuroroBnenue mpoObI MOYBKI IJIs1 UCCIIEAOBAHUS KUCIOTHOCTH/ETOYHOCTH, HEOPTAaHUIECKUX
3arpsisHeHui. OOHapyKEHUE XJIOPUI- U CyIb(}aT-nOHOB B TTpoOe mouBkl. CocTaBlIeHNE ypaBHEHUHN PeaKIIni
obHapyxeHusi. CpaBHEHHUE MOTYYEHHBIX MTOKa3aTeNIed ¢ HOPMATHBHBIMH (CIIPaBOYHBIMH ) 3HAYCHUSMU.

2. JTabopatopHas pabota «Onpenenenue pH BOAHON BBITSIKKH MOYBBI, €€ KHCIIOTHOCTH U IIEIIOYHOCTH.

OK 01
OK 02
OK 07
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HccnenoBanrie BOJHBIX BBITSKEK 00pa3I[0B TOTOBBIX MTOYBEHHBIX CMECEH (I pa3HbIX THUIIOB PACTCHUN).
OHpeI[eJIeHI/Ie pH IMOYBEI C UCITOJIb30BAHUEM HHAUKATOPOB. OI.[CHKa THUIIOB IMOYB B NIPCACTABIICHHBIX
oOpa3iax (CHIBbHOKHCTIAs, KUCIIast, CIIA00KUCIIast, HeUTpaabHasl, MEI0THAS).

Tema 9.1.5. OcHoBHoOE coepKaHue 10 OK 01
HccnenoBanue Teopernyeckoe o0yuenune 2 OK 02
00BEKTOB Y4eOHOo-HCCIeT0BATEIbCKUI MPOCKT B 00JIACTH Mccie0BaHus 00beKkToB buochepsl. O630p TeM yueOHo- OK 04
brocepst MCCJIEIOBATEIbCKUX MPOEKTOB. AJITOPUTM BBIIOJHEHUS MpoekTa. OrnpeneneHue npo0iaeMbl UCCIEA0BAHNUS. 2 OK 07

Mertoap! moucka, aHam3a 1 00paboTku HH(GOPMAIIUK O TPOCKTE B PA3IMYHBIX HCTOUHUKAX.

IIpakTHYeckune 3aHATHA 4

O6ocHOBaHME aKTyaJdbHOCTU BBIOpaHHOW TeMbl. BrlsBneHue npobiemsl uccienoBaHus. BeiOop 00bEKTOB U 2

MeTo10B uccienoBanus. [locranoBka 1eneit u 3axaq uccnenopanus. OnpeaeneHne NpoayKTa UCCIEI0BaHUS.

OmnpezneneHue 3TaroB U COCTaBJICHHUE IUIaHA HCCIIEI0OBAHHUS.

3ammra npoekra: IlpeacraBneHue pe3yJbTaTOB BBINOJHEHUS Y4e€OHO-MCCIEIOBATENBCKUX IPOEKTOB 2

(BBICTYIIJIEHHUE C [TPE3EHTALINEN).

JlabopaTopHblie 3aHATHSI 4

HccnenoBanue npeyioxkeHHOI0 00bEKTa Ha KUCIOTHOCTb, IE€I0YHOCTh, XUMUYECKUN COCTaB (3arpsi3HUTEINH,

Makpo- U MHKpoO3ieMeHThl). OOpaboTka pe3ynbTaToB HccienoBaHus. OIlleHKa KadyecTBa HCCIIETyeMOIo 4

00BeKTa, UCXO/I U3 PE3yJIbTaTOB XUMUYECKOTO aHAIM3a.
*Pasnen 9.2. UccienoBanue U XMMMYECKUH aHAIN3 00beKTOB TexHOChepsbl (151 YKPYNHEHHBIX TPYNI cHenHaJbHOCTel/ 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 coJepKaHne 8 OK 01
OcHoBBI JlaGopaTopHble 3aHATHS 2
nabopaTopHOi JlaGopatopHas pabota «OCHOBBI 1a00PaTOPHOM MPAKTUKI.
IIPAKTHKH B JlaGopaTopHas ocyJia U1 XMMHU4YecKkre peakTuBbl. OCHOBHBIE JabopaTopHbIe onepanuu. JJabopatopHoe 2
npodecCHOHAIBHEI | ofopynoBanne. TexHHKa 6e30MaCHOCTH U MpaBHIa paGoTHI (II0BEIEHNs) B TaGOPATOPHUH.
X 1ab0paToOpHAX  |[IpakTHuecKkue 3aHsTHS 6

BreImotHeHNEe THITOBBIX PAacUeTOB IO TEMATHUKE SKCIIEPUMEHTa (BBIXOJ MPOIYKTa PEaKIMH, Macca HABECKH,

o6bem pactBopuTensi). OOpaboTka NTaHHBIX, aHAJIW3 M OICHKA WX JOCTOBEPHOCTU (BBIYMCIICHHE CPETHETO 6

3HAYEHMSI IKCIMEPUMEHTAIBHBIX JaHHBIX, MOrpemHoCcTH). [IpencTaBnenue B pa3nudHor popme pe3ynpbTaToB

dKCIIepUMEHTa (Tabsuia, rpaduk, OT4eT, JOKIaI, TPE3CHTALINS)
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Tema 9.2.2. OcHoBHOe coep:kaHue OK 01
XUMHUYECKUI Teopernyeckoe oGyueHue OK 02
aHaJIn3 Hasnauenue texandeckoit Boabl. TpeOoBaHUS K TEXHUYECKOW BOJIE 110 TPYIIIIAM MOTPEOICHUSI. OK 07
TEXHUYECKUU BOJIBI [KauecTBO TEXHUIECKON BOJIbI pa3HbIX BUJIOB. XUMUYECKUI aHAJIN3 U ITPOU3BOJACTBEHHBIM KOHTPOJIb COCTABA

TeXHUYECKON BOoAbL. CyITHOCTh METO/Ia TUTPOBAHMUSL.

AHanmM3 TEXHUYECKON BOJbI HA MKECTKOCTh M Jpyrue mnokazareiau. KHCIOTHOCTh M IIE€JTOYHOCTH BOJIBI.

Omnpenenenue oo6mel U cBOOOTHOM 1I€T0YHOCTH (KUCIOTHOCTH) METO/IOM TUTpoBaHus. pH cpenbl U MeToabl

ee onpeaeneHus. JKeCTKOCTh BOAbI U METO/BI €€ ONPEIECICHUSI.

IIpakTHYeckne 3aHATHA

CniocoObl BhIpaKEHUS KOHIIEHTPAIlMM PACTBOPOB: MAcCCOBasi JOJsSI PAaCTBOPEHHOTO BEIIECTBA, MOJISIpHAs U

MOJIsUIbHAsI KOHLEHTpauuu. Tutp pactBopa. Pelienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a1aHUM

Ha pacyeT KOHIICHTPALMM 3arpsA3HSIOMMX BEIIECTB W HUX CPaBHEHHUE C TMPEACIIBHO JOIMYCTUMBIMU

koHuentpanusamu (I171K).

JlaGopaTopHble 3aHATHSA

HccnenoBanre XMMHUYECKOIO COCTaBa MPOO TEXHUYECKON BOJBI.

JlaboparopHas paboTa Ha BEIOOD:

1. JTabopaTopnas pabota «OmnpeneneHue XJI0pHI0B METOIOM TUTPOBAHUS B TEXHUYECKOU BOJIE.

Omnpenenenue XJIOpUI-HOHOB METOAOM apreHTOMETPHH ¢ (PUKCHPOBAaHHEM KOHIIA TATPOBAHUS 110 METOY

Mopa (ocaautenbHOE TUTPOBAHUE).

2. JJabopatopHas pabota «OmnpeseneHue 5KeCTKOCTH TEXHUIECKON BOIBI METOJOM TUTPOBAHUSIM.

KomriekconoMeTpudeckoe OnpeiesieHe )KeCTKOCTH (CyMMBI MOHOB KaJIBIIMSI M MarHusi) B cpejie

aMMOHUIHO-aMMuagHoro o0ydepuoro pacteopa (pH 9—10) mo o6pazoBanuto ¢ TpuionoM b

MaJIoIUCCOIMUPOBAHHBIX KOMIUIEKCHBIX COCTMHEHUM.
Tema 9.2.3. OcHoBHOe coaep:kaHue OK 01
XUMHUYECKUI Teopernyeckoe odyueHue OK 02
aHaJIu3 BO3/ayxa OK 07

XUMHYECKUH cOoCcTaB aTMOC(hEpHOTO BO3]yXa, Bo3ayxa pabouei 30HBI. BpemHbie BemiecTBa W NMPUMECH B
BO3JIyX€ KWJIBIX IOMEIIEHWH, B BO3Ayxe pabouedt 30HBL. HopmaruBabie mokyMmeHTHl. [locneactBus
BO3JEHCTBUS BRICOKOM KOHIEHTPALIMH YIJIEKUCIIOTO Ta3a Ha OPraHu3M YeI0BeKa. MeponpusaTHs 0 CHUKEHHIO
YPOBHS 3arpsI3HEHHOCTHU BO3/yXa UCCIIENYEMOU KOMHATBHI.

[IpakTnyeckue 3aHATHS
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I'uruennyeckast OLiEHKa CTETIEHN 3arpsi3HEHUS BO3AyXa IOMEIIEHNS HA OCHOBE COIIOCTABIICHUS
KOHLEHTpAllUU JUOKCHJA YIiIepoa ¢ COOTBETCTBYIOIIMM I'MTMEHNYECKUM HOPMATHBOM.

Pemenne npakTuko-OopueHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HAa pacyeT KOJIMYECTBA BEILIECTBA,
KOHIICHTPALUil BpEAHBIX MpUMeceill B aTMOCc(hepHOM BO3/IyXe M BO3IyX€E MOMEIICHHUH.

JlaGopaTopHble 3aHATHSA

JlabopatopHas pabota «OnpejeneHne COoACpKaHUsI YIJIEKUCIIOrO ra3a B BO3/AyXe MOMEIICHHs SKCIpecc-
metonom». MccnenoBanue mpod Bo3ayxa paboueit 30HbL. OnpepencHue COJCpPKAaHUS YIIIEKHUCIOro Taza B
BO3/IyX€ IOMEIICHUS KCIPECC-METOIOM.

Tema 9.2.4.
XUMHUYeCKHi
aHajau3 npoo
MaTepHUaoB
CTPOUTEITHLHO-
pecTaBpaluOHHON
JIeSITEILHOCTH U
au3aiiHa

OcHoBHOe cogepkaHue

TeopeaneCKoe oﬁyqelme

Knaccugukaius Marepuanon, HCIOJIb3yEMbIX B CTPOUTEIIBHO-PECTABPALIMOHHOM JeSTEIbHOCTH IO COCTaBY,
UX Ha3HAYEHUE U IPUMEHEHHE. XMMUYECKUI aHaJIN3 MaTEPUAJIOB CTPOUTENBHO-PECTaBPALlMOHHON
JeSITeIbHOCTH U 1n3aiiHa. XMMUUYECKUH COCTaB MUTMEHTOB, KPacUTeNeH, BKYIIMX CMecei, 0cCOOEHHOCTH UX
CBOICTB U IPUMEHEHHUSI B ITpO(ecCHOHANIbHOM J1esTenbHOCTH. BellecTBa, UCTONb3yeMble B KAUECTBE
IIUIMEHTOB U CBA3YIOUIMX MaTtepuanoB. Mctopuueckas cripaBka. CoBpeMEHHbIE MaTepUaIbI.

IIpakTHyeckue 3aHATHS

KauecTBeHHBIN ¥ KOTMYECTBEHHBIN COCTAB MPOO MAaTEPHAIOB CTPOUTEIHLHO-PECTABPAIMOHHON JEATEILHOCTH
u au3aitHa. Kimaccudukanust Kpacok MO YKPBIBUCTOCTH, MPO3PAYHOCTH B 3aBUCUMOCTH OT HCIIOJIb3yEMBIX
MUTMEHTOB U CBA3YIOLIMX BelecTB. OmnpeieieHne coCTaBa KpacoK Ha COAEPKaHUE MUKPO M MAKPOIJIEMEHTOB.
Perenne mpakTUKO-OpUEHTHUPOBAHHBIX 3a/JaHUI MO XUMUYECKOMY aHaIH3y MPo0 MaTepuaIoB CTPOUTEIHHO-
pecTaBpallMOHHOM 1eATETbHOCTH U IU3aliHa.

JlabopaTopHble 3aHATHUSI

HccnenoBanne MaTepuaioB CTPOUTEIbHO-PECTABPALIMOHHON IE€ATEIBHOCTH U IU3alHA.

JlaGopatopHasi paboTa Ha BEIOOp:

1. JlTabopaTopHas pabota «M3roToBieHne Kpacok (Moa00p MUTMEHTOB U CBSI3BIBAIOIINX BEIIECTB)».
Hccnenoanue NpupoaHbIX MUHEPAJIOB, MOTYYEHHE MUTMEHTOB ITyTEM XMMHUECKHUX PeaKIii, onpeaenecHue
CBA3YIOIIMX MaTepraioB. CpaBHEHHE YKPBHIBUCTOCTH U IPO3PAYHOCTH MOIYYEHHBIX KPACOK ITyTEM
HAHECEHMsI UX Ha JIUCT Oymaru.

2. JJaboparopHas pabota «lccinenqoBanne CBOMCTB BSDKYIIUX BEIIECTB HAa IPUMEPE THUIICAY.

OK 01
OK 02
OK 07
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OmnpeneneHne CKOPOCTH CXBAaThIBaHUS MPUPOJHOTO U CTPOUTENBHOTO rumca. MakTopsl, yCKOPSIIOINE U
3aMeJUISIOIINE CXBAaThIBAHUE IIPUPOIHOTO TUllca. [ uncoBoe Tecto, TeMiieparypa ero 3acteiBanus. CpaBHEHHE
CKOpPOCTH CXBaTBIBAaHUSI IPHUPOTHOTO U CTPOUTEIHHOTO THIICA, OTIpEe/ieIeHNe (PaKTOPOB, BIUSIONINX Ha
CKOPOCTb CXBATBIBAHMSI CTPOUTEIBHOIO THIICA, OIIPEAEICHUE TEMIIEPATYPhl 3aCThIBAHUS TMIICOBOI'O TECTA.

Tema 9.2.5. OcHoOBHOe co/iep:KaHue 10 OK 01
Uccnenosanue Teopernyeckoe oGyueHue 2 OK 02
00BEKTOB Y4eOHO-HCCIeT0BATEIBCKUI MPOCKT B 00J1aCTH UCCIIEOBaHMS 00BEKTOB TexHOChepsl. O630p TeMm ydeOHo- OK 04
TEXHOC(HEpBI UCCIIEIOBATEIBCKUX MPOEKTOB. AJNTOPUTM BBINOJHEHHS TpoekTa. OrnpeneneHue mpoOaeMbl UCCISTOBAHMS. 2 OK 07

Mertonpl morcka, ananm3a 1 00paboTku H(POPMALIUHU O TPOSKTE B PA3INIHBIX HCTOYHUKAX.

IIpakTHyeckue 3aHATHSA 4

OO0ocHOBaHNE aKTyalbHOCTH BBHIOpaHHOW TeMbl. BrlsBieHne npoOiemsl uccienoBanus. Beidop o0bekTOB 1

MeToJ10B nccienoBanus. [locranoBka 1ened u 3a1a4 uccnenoanus. OnpeaeneHue NpoayKTa UCCIIETOBAHUS. 2

OmnpeneneHne 3TanoB U COCTABICHUE TUTaHA UCCIIEIOBAHUSL.

3amura mnpoekrta: IIpencraBieHue pe3yJbTATOB BBIMOJHEHUS Y4YEOHO-MCCIEAOBATEIHCKUX MPOCKTOB 2

(BBICTYIIJIEHHUE C [TPE3EHTALINEN).

JlabopaTopHblie 3aHATHUSI 4

HccnenoBanue mpeiokeHHOro 00beKTa Ha KUCIOTHOCTS, IIEIOYHOCTh, XUMUYECKH COCTaB (3arps3HUTENH,

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

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

*06pa303aTeanaﬂ opraHunsauua BbI6MpaET OAMWH MmoAay/ib U3 NpeanoXKeHHbIX.
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3. YcaoBus peajM3auuu NporpaMMbl 0011e00pa3oBaTeJbHOM U CHUILTHHbI

3.1. TpeOGoBaHKusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY
o0ecre4yeHNIO

Jlnst peanuzanuy mMporpaMMbl AUCIHUIUIUHBI JOJHKHBI OBITH MPEAYCMOTPEHBI
CJIEIyIOIIUE CTIeIMAIbHbIC TOMEUIEHUS: YUEeOHbI KaOMHET XUMUU W/WIH yueOHOM
XUMHUYECKOH J1abopaTopuH.

OO6opynoBaHue y4eOHOro KaOuHeTa (HAIJISIHbIe TOCOOMA): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENIEH MOJEKYJI, MOAEIH KPUCTALIMYECKUX PELIETOK,
KOJUICKIIUM TPOCTBIX UM CIIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJIHMEPOB;
KOJUIEKLIMS TOPHBIX [TOPOJ U MUHEpANIOB, Ta0nua Menaeneena, yueOHble (GUIbMBI,
U poBbIe 00pa30BaTEIbHBIE PECYPCHI.

Texnnueckue cpeacrsa OOy4YeHHsI: KOMIIBIOTEp C  YCTpOMCTBaMu
BOCIIDOMU3BEJCHUS 3BYKa, NPHUHTEP, MYJIbTUMEAHA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEIUMHAS T0CKA, YKa3Ka-MPe3eHTEp AJIsl MPE3ECHTALUMI.

OobOopynoBanue jgadoparopuu U pado4Yux MecT JJaA0OPATOPUM: MEH3YPKH,
NUINETKU-KaNeIbHUIbl, TEPMOMETPBI, MHKPOCKON, JyMlbl, NPEIMETHbBIE U
MOKPOBHBIE CTEKJIA, IJTAHIIETHI JJI KaleJIbHbIX peakiuii, GuibTpoBalibHas Oymara,
IPOMBIBAJIKHM, CTEKJIIHHbIE NPOOUPKH, PE3UHOBBIE NPOOKH, (OHAPUKU, HAOOP
PEaKTUBOB, CTEKJISIHHBIE MAJIOYKH, TATUBBI JJIsl MPOOUPOK; MEPHBIC ITUIUHJPHI,
BOPOHKH CTEKJIIHHbIE, BOPOHKHM JenuTelabHble HuinHapuueckue (50-100 mm),
CTYNKHU C MECTUKOM, (apdopoBbIE YAIIKH, MUHLETHI, (PUIBTPbl OyMa)KHbIE, BaTa,
MapJisi, YaCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JIa0OpATOPHbIE IITATUBBI, CIIUPTOBBIC
TOpeJKM, CIUYKU, MPUOOP MJIs MOJYyYeHUs Ta30B (WM MPOOUpPKa ¢ ra300TBOIHOM
TpyOKoOI), Aepkareau s NpOOMPOK, CKISIHKA Il XPAaHEHHS pPEAKTUBOB,
pa3gaTovYHbIE JIOTKU; XuMUUYeckre ctakanbl (50, 100 1 200 mun); mnaTenu; MMHIETHI,
TUTEJIbHBIC IITUMIII, CEKYHIOMEPHI (TaliMephl), MepHbIe poOupku (Ha 10—20 M) u
MepHbIe KosIObI (25, 50, 100 u 200 M), BoasHas 6aHs (MM TEPMOCTAT), CTEKIISTHHbBIE
NajJ04YKH; KOHMYECKHe KoJObl g TtuTpoBaHus (50 u 100 mi1); MHAMKATOPHBIE
NOJIOCKU Juist  ompeneneHuss pH u  craHgapTHas MHOMKATOpHAs —LIKana;
yHUBEpCalbHbIA UHMKATOP; etk Ha 1, 10, 50 mu (unm po3atopst Ha 1, S u 10
MJI), OIOpETKH il TUTPOBaHUS, MeauUuHCKHe wmmpuisl Ha 100-150 wmu,
7abopaTopHbIE W/WIIA aHATUTUYECKUE BeChl, pH-MeTphl, CymnabHbIN mKad, u ap.
nabopaTopHOe 000pyOBaHHE.

3.2. MudopmaniuoHHoe obecnedeHne peaju3auu NporpaMmmbl

[lepeyenb peKOMEHIyeMbIX Yy4eOHbIX u3gaHul, MHTepHeT-pecypcos,
JIOITOJTHUTENIbHOM JIMTEPATYPBI:



Ochnoenasa rumepamypa:

1. AndunorenoBa, M. B. Xumus : yd4yeOHMK W TPAKTUKYM MJII CPEIHETO
npodeccuonansaoro obpazoanus / M. B. AndunorenoBa, A. B. babkos, B. A.
[TonkoB. — 2-e u3M., uctp. u aon. — Mocksa : M3natensctBo FOpaiit, 2023. — 291 c.
— (Ilpodeccuonanpuoe obpazoBanue). — ISBN 978- 5-534-11719-6. — Tekct
anexktpoHHbn  //  OOpaszoBatenbHas 1wuiargpopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/513807
2. Hwuxonsckuii, A. b. Xumusa : y4eOHMK UM TPAKTUKyM IS CPEIHETO
npodeccuonansHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopos. — 2-e u3f.,
nepepadb. u gom. — MockBa : MzpmarensctBo IOpaiit, 2023. — 507 c. —
(ITpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534- 01209-5. — Texker
anekTpoHHbI //  OOpasoBarenvHas 1iatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513537 (nata oopamenus: 09.11.2023).
3. Xumus : y4eOHUK JUISt CPEIHETO poeCcCUOHATEHOTO

obopazoBanmsi /| 1O. A. JleGenmes, I. H. ®daneeB, A. M. I'onyoes, B. H.
[TammoBan ; mox obmeit penakmmeit I'. H. ®aneeBa. — 2-¢ usm.,mepepad.

nom. — Mocksa : M3gatensctBo  FOpaiir, 2023. — 431 c. —
(ITpodheccnonansroe oopazoanue). — ISBN 978-5-9916-7723-3. — Texkcer
anekTpoHHbn /[ OOpasoBatenbHas 1uiatdpopma IOpait [caiit]. — URL:

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

Jlononnumenvhasn aumepamypa:
1. Andwunorenona, 1. B. Xumus. bazossiii ypoBens: 10-11 kimaccsl : yueOHUK 115
cpeadero o6miero oopazoanus / M. B. Aundunorenora, A. B. babkos, B. A.
[TonkoB. — 2-¢ u3xa., ucnp. U gom. — Mocksa : M3mgarensctBo FOpaiit, 2023. — 290 c.
— (O6meobpazoBarenbubii 1ukI). — ISBN 978-5- 534-16098-7. — Tekcr
anektporHbi /[ OOpasoBatenbHas 1uiargopma  FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/530422
2. Aundunorenona, U. B. Xumus. ba3zoBsiit ypoBenb: 10-11 kiaccel : yueOHUK 1715t
cpeadero oo6mero obpazoanus / M. B. AndunorenoBa, A. B. babkos, B. A.
[TonkoB. — 2-¢ u3x., ucnp. U gom. — Mocksa : M3marenscTBo FOpaiit, 2023. — 290 c.
— (OobmeobpazoBatenbHbii nukia). — ISBN 978-5- 534-16098-7. — Texkcr
anektpoHHbii /[ OOpazoBatenbHas 1uiatrgopma  FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/530422 (nata obpamierus: 09.11.2023).
3. Amapses, A. 1. O6mas xumus. COOpHUK 3aaHUN ¢ IpUMEpaMU PEIICHUH :
ydueOHOe mocobue uisi cpeaHero mpodeccuoHanbHOro obpaszoBanus / A. W.
Amapues, JI. . Adonuna. — 2-e uzn., ucnp. u gom. — Mocksa : M3gaTenbcTBoO
FOpaiit, 2023. — 127 c. — (Ilpodeccuonansuoe odpazoanue). — ISBN 978-5-534-
09932-4. — TekcT : anexkTpoHHbIi // OOpazoBaTtenbHas matgopma KOpaitt [caitt]. —
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, Tnuuka, H. JI. OOmas xumus B 2 1. Tom 1 : y4yeOHMK JIJIs CpeaHEro
npodeccuonansHoro oopasosanws / H. JI. ['naka ; mox pemakiueit B. A. ITonkosa,
A. B. ba6koBa. — 20-e m3x., mepepab.u gomn. — Mocksa : U3gatensctBo FOpaiit,
2023. — 349 c. — (ITpoeccuonansuoe odbpazoranue). — ISBN 978-5-9916-9672-2. —
Teker : anexkTpoHHbI // OOpaszoBarenbHas 1uargopma IOpaiit [caitr]. — URL:
https://urait.ru/bcode/512151

5. TI'muaka, H. JI. O6mas xumus B 2 1. Tom 2 : y4eOHMK JJIs CpEeaHETO
npodeccuonansHoro oopasosanus / H. JI. ['unka ; mox pemakiueit B. A. ITonkosa,
A. B. ba6koBa. — 20-e m3x., mepepabd.u gomn. — Mocksa : U3gatensctBo FOpaiit,
2023. — 383 c. — (ITpodeccuonansuoe oopazoanue). — ISBN 978-5-9916-9670-8. —
Tekcr : anmextponHblii // ObpazoBarenbHas 1uiatrgopma FOpaiit [caitr]. — URL:
https://urait.ru/bcode/512504

6. 3aitnes, O. C. Xumus. JIabopaTopHbIil MPaKTUKYM U COOPHUK 3aj1a4 : y4eOHOe
nocobwue JscpeHero npodeccuonanbHoro oopaszosanus / O. C. 3atineB. — MockBa
: U3natensctBo FOpaiit, 2023. — 202 c. — (IlpodeccuonansHoe oOpa3zoBaHue). —
ISBN 978-5-9916-8746-1. — Tekcr : anextponHsbli // O0pa3zoBaTenbHas miatdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/513541

7. MaprteiHoBa, T. B. Xumus. YrioyOnennsiii ypoBens. 10-11 kiaccsl : yueOHUK
IS cpenHero oomiero odpazopanus / T. B. MapteinoBa, M. B. Apramonosa, E. b.
[l'onyHoB ; mon obmelipenakiueit T. B. MapTbiHoBOM. — 2-¢ U34., UCHP. U JIOM. —
Mocksa : U3znarensctBo FOpaiit, 2023. — 352 ¢. — (O61meo6pa3oBaTeIbHBINA TUKN).
— ISBN 978-5-534-16227-1. — Tekct : oanekrtponHsii // OOpa3oBarenbHas
wiatgopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/530645

8. Pocun, M. B. Xwumusa. VYueOHWK U 3aga4yHUK :© IS CPEIHETO
npodeccuonansHoro oopasosanus / . B. Pocun, JI. JI. Tomuna, C. H. ConoBses.
— MockBa : UzmarensctBo [Opaiir, 2023. — 420 c. — (IlpodeccronansHoe
obpazoBanue). — ISBN 978-5-9916-6011-2. — Texkct : osiekTpoHHBIA [/
OopasoBarenbHas matdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512022
(mata oopamenus: 09.11.2023).

9. Tynukun, E. U. Xumus. B 2 4. Yacts 1. O0mas u HeopraHuveckass XuMus :
y4eOHUK aJis cpeaHero npodeccuoHanbHoro oopazoBanus / E. Y. Tynukun. — 2-e

u3a., ucnp. W jgon. — MockBa : MznmarensctBo HOpaiit, 2023. — 385 c¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534- 02748-8. — Tekct
anekTpoHHbit  //  OOpasoBarenbHas 1iatdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/513730
10. Tynukwun, E. . Xumus. B 2 4. Yacts 2. Opranudeckas XuMus : y4eOHUK IS
cpeanero npodeccuonanpHoro oobpazosanus / E. M. TynukuH. — 2-¢ u3a., ucnp. u

non. — Mocksa : UznarensctBo FOpaiit, 2023. — 197 c. — (IIpodeccuonanbHoe
obOpazoBanue). — ISBN 978-5-534- 02749-5. — TekcT : SJIEKTPOHHBIA //


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

O6pazoBartenbHas matdopma Opaiit [caiT]. — URL:
https://urait.ru/bcode/513731
11. Xwumwus. 3agavavk . yaeOHOE TOCOOMe I CpeaHero mpodhecCHOHATBHOTO
obpaszoBanums /FO. A. Jlebenes [u np.] ; mox obmier pemakmueid I'. H. @aneepa. —
Mocksa : WMzparensctBo Opaiit, 2023. — 236 ¢. —  (IIpodeccuonansHoe
oOpa3zoBaHue). — ISBN 978-5-9916-7786-8. —
Teker :anextponnbidt // OOpa3oBarenbHas Tuiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513091

Humepnem-ucmounuku:
. hvsh.ru — Xypnan «Xumus B mkosne».
. https://postnauka.ru/themes/chemistry — nekruu mo xumuu Ha caiite [TocTHayka.
3. http://gotourl.ru/4780 (http://elementy.ru/) Hay4HO-TONYJSPHBIA MPOEKT
«OneMeHTsl OobIoHaAYK» ((hU3HUKa, XUMUS, MaTEMaTHKa, aCTPOHOMUS, HAYKHU O
KU3HHU, Hayku o 3emuie). HOBOCTM Hayku, KHWUTH, HAy4YHO-TIOMYJISIPHBIC CTAThH,

JICKIUU, SHITUKIIOTICAUH.
. http://gotourl.ru/4783  (http://potential.org.ru/)  Caiir  Hay4YHO-IIOMYJISPHOTO
KypHana
«ITorenmmam». XKypuan uzmaércs c 2005 r., ¢ 2011 r. — pazgen «Xumus».

5. http://gotourl.ru/4785  (http://www.hij.ru/)  CailiT  Hay4YHO-IIOIYJISIPHOIO
KypHana «Xumus 4 xku3uby». XKypnHan uzgaércsa ¢ 1965 r.

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTtkpbiTas
3JIEKTPOHHAsT OMOIMOTeKa XMMHUYecKoro moprana «Chemnet», conepkuT yueOHbIe

¥ MH(POpPMALIMOHHBIE MaTepuaibl AJsl IIKOJbHUKOB M yuuTeleld. B Hel MOKHO
HalTH y4yeOHHKM MO OOILIEH M HEOPraHWYECKOHW XHMMHUHU, OPTraHUYECKON XHWMHUH,
MyJIbTUMEIRAMATEPHANIBbL, & TAKXKE 3a0a4Yl XUMUYECKUX OJMMIIAA C PELICHUSMH,
3aJlayu BCTYIUTEIbHBIX 3K3aMEHOB JIJIs1 aOUTYPUEHTOB.

7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmarmonnsie Marepuansl 00 onumnuanax: MOCKOBCKOW TOPOJICKOM,

Bcepoccniickori, Menneneesckon, MexnyHaponnou. IlpuBenensl 3amaun
TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX TYPOB, MOJPOOHBIC PEIICHUS, CIUCKH U
dboTtorpaduu nodbeautenei.

8. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema
JMCTAHIIMOHHOTO OOy4YeHUs, HalpaBjeHHas B MEPBYIO0 ouepeb Ha MOATOTOBKY K

OJINMIIUAJAM BCEX YPOBHEUN — OT MIKOJIBHBIX 10 MexayHapoanoil. CailT coiepx uT
OTPOMHOE KOJIMYECTBO 3a/ad, CrPYNIHMPOBAHHBIX KakK IO TeMaM, TaKk H IO
omuMiinagaM. Ilo BceM OCHOBHBIM paszzfesilaM XUMUU NPHUBEAEH TEOPETHUYECKUI
MaTepHuanu pazoOpaHbl pelIeHUs] TUMIOBBIX 3a]1ay.

9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxuas cnpaBovHas
uH(pOopMaIUs 0 XUMUYECKHUX IJIEMEHTaX U UX CBOMCTBaX (Ha aHTJIMMCKOM SI3bIKE).
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12.

14.

10. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekxommepueckuii caiit
OHJIAWH-00pa30BaHUs, COACPKUT MHOTO MHTEPECHBIX 00pa30BaTEIbHBIX KyPCOB H
BUICOJIEKIIUI IS IIKOJBHUKOB, CTYJACHTOB M yunuTenei. ECTh HECKONBKO KypCOB

I10 XUMUU.
11. http://gotourl.ru/4800 (https://www.cas.org/) Caiitr Chemical Abstract Service
— caMbIi aBTOPUTETHBIN B MUpPE XUMUHM MHGOPMAIIMOHHBIN HHTEPHET-pecypc (calT

TIJIATHBIN).

http://www.organic-chemistry.org/ TIlopran mno opraHuyeckoii XHMHH Ha
AHTJIMACKOM SI3bIKE.

13. http://www.xumuk.ru  CaldT o0 XHMHUHU: KJIaCCHYECKHE Y4YCOHUKH,

CIIPAaBOYHUKH, SHIMKIIOTIEANHU, TOUCK OPTaHUYECKUX U HEOPTraHUYECKUX PEaKIUi,
COCTaBJICHUE YPABHEHUM PEAKIUN.
http://orgchemlab.com/  Caiit, nOCBANMIEHHBIH NpaKTHYECKOH  paboTe B
nabopaTtopuu.
4. KoHTpOJIb M OLIEeHKA Pe3yJIbTATOB 0CBOEHHS 00111e00pa30BaTe/IbHOI
AUCUMILTHHBI

KOHTpoJIb 1 OLIEHKA pe3yJIbTaTOB 00YUYEHHUS OCYIIECTBIISIETCS IPETOJaBATEIEM
B MpoLEcce MPOBEACHUS MPAKTUYECKHX 3aHATUA M J1a0OpaTOpHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBIIIOJIHEHUSI 00YYaIOIIUMUCS MHAUBUIYAIbHBIX 3aJaHUM,
IPOEKTOB, UCCIIe0BaHUN. Pe3ynbTaTel 00y4eHUsI ONpenesatoT, YTO 00yJaromuecs
JOJDKHBI 3HaTh, NOHMMaTh M JIEMOHCTPUPOBATH [0 3aBEPIICHUHA H3YYEHUS
JUCLUTIINHBI.

Jnst hbopmMupoBaHMs, KOHTPOJISI U OLUEHKH pPE3yJIbTaTOB OCBOEHUS YUEOHOU
JUCUUIUIMHBI UCTIONIB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUATHIMA, TPEACTABIISIONIAST
co00Ol KOMIUIEKC YYE€OHBIX MEpPOIMPUSATUH, COIJIaCOBAaHHBIX C pPeE3yJbTaTaMH
oOyuenus u copmynupoBanHbix ¢ yuetom @I'OC COO (npeamMeTHbie pe3ybTaThl
no nucuuruae) u GI'OC CIIO.

Moayas / Pazgen
Ne y PesyabraTt 00yyeHus OueHo4HbIe MEPONIPUATHS OK
/ Tema
| |OcHoBHOl MoayJIb
1 |Pazgen 1. ®opmyanpoBath 0a30BbIe
OcHoBBI NOHATHSA U 32aKOHbI XUMHHU

CTPOEHHSI
BeleCTBA
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Moayas / Paznen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema

1.1 |Crpoenue aromoB |CocTaBiIsATh XMMUUYECKHE 1. Tect «CtpoeHne aTOMOB OK 01
XUMHUYECKHUX (bopMyIIbl COeIMHEHHH B XMMHMYECKHX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBUU CO CTEIECHBIO |IIPUPOAA XUMHUYECKON CBSA3H».
pupona OKHCJICHHS] XUMHUYECKHUX 2. 3aaym Ha COCTaBJICHUE
XUMHUYECKON AJIEMEHTOB, HCXOIS U3 XUMHUYECKHX GOpMYI
CBSI3U BaJIEHTHOCTH U JIByXaTOMHBIX COEIMHEHUN

AIIEKTPOOTPHULIATEIILHOCTH  |(OKCHAOB, CYJIb(UIOB,
TUAPUJIOB U T.I1.).

1.2 |Ilepuognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie |OK 01
3aKOH U TAa0IUIA |XMMUYECKHUE DJIEMEHTBI B |TEOPETUUYECKUE 3aJaHUs HA OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapaKTEePU3aLNUI0 XUMHUECKUX

II0JIO)KEHHUEM B 351eMeHTOB: «MeTajunyeckue /
NEPUOANYECKON CUCTEME  |HEMETAJNIMYECKHE CBOMCTBA,
XUMHUYECKHUX JIEMEHTOB JIEKTPOOTPULIATEILHOCTD U
JI.1. MeHnaeneeBa CPOJZICTBO K BJIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
JJIEKTPOHHBIM CTPOEHUEM U
IIOJIOKEHUEM B IIEPUOANYECKON
CUCTEME XMMHYECKHUX
aneMeHToB .. MenneneeBa».
2 |Pa3zgen 2. CocraBasit ypaBHenusi 1 |KonrposabHas padora
XuMHYeCKHe CXeMBbI XUMHYE€CKHX «CTpoeHHe BelecTBa u
peakuuu peakuui XHMHYECKHe PeaKIum»




Moayas / Paznen
/ Tema

Pe3ysabTar 00y4yeHus

OueHoYHbIE MEPOTIPUSTHS

OK

2.1

Tursl
XUMHYECKHX
peakuuii

CocraBisTh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIeHHS,
OKHCITUTEIHHO-
BOCCTAaHOBUTEIILHBIC
pCaknuu U p€akumuun
KOMIUIEKCO0OpazoBaHus (Ha
npumepe
THJPOKCOKOMIUIEKCOB
QITIOMUHUS M [TUHKA) C
y4acTHEeM HeOPraHHYECKUX
BCIIIECTB

1. 3ajaun Ha cocTaBiieHUE
YpaBHEHUH peaKIuil:

— COCMHEHMS], 3aMEeILeHUS,
paznokeHusi, oOMeHa U peaxkiuit
C y4acTheM KOMIUIEKCHBIX
coeMHEHUH (Ha mpuMepe
TUIPOKCOKOMIIIIEKCOB
AJTIOMUHUS U [TUHKA);

— OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
UCIIOJIb30BaHUEM METOa
JNEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX
coeuHEeHu! (Ha mpuMepe
THIPOKCOKOMILJIEKCOB IIUHKA U
QIIOMUHHUS).

2. 3ajauym Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSIMHEHHSI; MaCCOBOM
WM 00bEMHOM 0K BBIXOJIA
MPOJYKTa peaklUu COeTUHEHUS
OT TEOPETUYECKH BO3MOXHOTO;
00BEMHBIX OTHOILIEHU ra3oB;
KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOJHBIX
BELIECTB U IIPOJYKTOB PEaKLUU;
Macchl (00beM, KOTHUECTBO
BEIIIECTBA) MPOAYKTA PEaKIIUH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BH/IE pacTBOpA C OIpeIeIeHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BELIECTBA.

OK 01

2.2

DIIEKTPOIUTHYECK
ast IUCCOLIMANI U
WOHHBIA 0OMEH

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

1. 3amagus Ha cocTaBiIeHUE
MOJICKYJISIPHBIX 1 HOHHBIX
pEaKIUii C y4acTUEM OKCHJIOB,
KHUCJIOT, OCHOBaHUM U COJIEH,
HMOHHBIX peaklUi TuapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. Jlaboparopnas padota
«Peakuu rupoIu3ay.

OK 01




Mopnyas / Pa3nen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
3 |Pa3men 3. HccnenoBarb crpoenue u (KonrposabHas padora
Crtpoenue u CBONCTBA «CBOMCTBa HEOPrAaHUYECKUX
cBoiicTBa HEOPraHUYeCKHUX BelleCTB |BellecTB
HEOpPraHU4ecKUuX
BellecTB

3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «HomenknaTypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIECTBA |HAa3BaHUE HEOPTaHUUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXO/ISI U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHYECKOH (GOPMYIIbI HITH
BEILIECTB COCTaBJICHHE XUMHUUYECKOU

(hopMyJTBI ICXO/IS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYHAPOIHOM
WJIA TPUBUATBHOU
HOMEHKJIaType».

2. 3aauu Ha pacyeT MacCoOBOM
J10J1d (MAcChl) XUMUYECKOTO
3JIEMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKaIMU, HOMEHKJIAType
U XUMUYECKUM PopMyliaM
HEOPTaHWYECKUX BEUIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTuyeckue 3a1aHus Ha
ONpeAeICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBS3U U TUIA KPUCTAININYECKON
PELIETKU.

3.2 |®Pusuko- YcranaBnuBarth 1. Tect «Ocobennoctu OK 01
XUMHYECKHE 3aBHCUMOCTh (PU3UKO- XUMHUYECKUX CBOMCTB OKcua0B, |OK 02
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEIMIECTB |aM(OTEPHBIX THAPOKCUIOB U
BEII[ECTB OT CTPOEHUSI aTOMOB 1 coJei».

MOJIEKYJI, & TAKXKE THIIA
KPUCTAJUIMYECKOM pEHIETKH

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX
peaKIuii C y4acTUEeM MPOCTHIX U
CJIO’KHBIX HEOPTaHUUYECKHUX
BEILIECTB: OKCUIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHUCJIOT, OCHOBaHUI 1




Mopnyas / Pa3nen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema

aM(pOTEePHBIX TUIPOKCHIOB,
HEOPraHUYECKUX COJICH,
XapaKTEepU3YIOUINX UX CBONCTBA
U CIIOCOOBI MOTYYECHHUS.
3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YEHUE
HEOPraHUYeCKUX BEILECTB.
4. JlaboparopHas pabota
«CBoiicTBa METAIOB U
HEMETAJIIIOBY.

3.3 |IIpousBoacTBo O6ocHoBeiBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanusie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3aJIaHus 10 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHIL C
3HaueHue u OBITOBOM U y4acTUEM HEOPraHUYEeCKUX
MIpUMEHEHHUE B MIPOU3BOJICTBEHHOMN BEIIECTB, UCIOJIb3YEMBIX ISl KX
ObITY U Ha JESITCIIbHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (UBUKO-XUMUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOMCTBaMH IOy YCHMUS.

4 |Pa3nen 4. HccaenoBatrs crpoenue 1 |KonrposbHas padora
CrtpoeHue u cBoiicTBa oprannyeckux |«CTpoeHue U CBOWCTBA
CBONCTBA BelIeCTB OPraHMYecKuX BelecTB»
OpPraHMYecKux
BeIEeCTB

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

HOMEHKJIaType.

2. 3aaHus Ha COCTaBJICHHE
MOJTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BEUIECTB
OTJEIbHBIX KJIACCOB.

3. 3aauu Ha ONpeaeIeHUe
npocreimien Gopmybt
OpPraHUYECKON MOJIEKYJIbI,
HCXOJS U3 DJIEMEHTHOI'O COCTaBa
(B %).




Moayas / Paznen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema

4.2 |CgoiicTBa VYcranaBnuBarh 1. 3ajaHus Ha cocTaBJIEHUE OK 01
OpraHUYeCKUX 3aBUCUMOCTH (DU3HKO- YpaBHEHUN XUMUUYECKUX OK 02
COEIMHEHU N XUMHUYECKHX CBOICTB peakuuii ¢ yyactueM

OpPraHUYECKUX BEIIECTB OT |OpraHMYeCKHUX BEIIECTB Ha

CTPOECHHS MOJIEKYJI OCHOBaHUU UX COCTaBa U
CTpOEHHUS.
2. 3ajaHus Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX
peakuui, WITIOCTPUPYIOIINX
XMMHYECKHE CBOICTBA C yUETOM
MEXaHHU3MOB MTPOTEKAHUS
JAHHBIX peaKlui U
TeHETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YPaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JIaboparopnas paboTa
«Ilonyyenue sTuEeHa U
HU3y4YEHUE E€r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U |[Ipaktuko-opuentupoannsie |OK 01
BEIIECTBA B MPUMEHEHNE OPTraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
YKU3HEJEATENIPHOC |BEILECTB B OBITOBOW U XUMHYECKUX PEeaKIUi ¢
TH YEJIOBEKa. IIPOU3BOJICTBEHHON y4acTUEM OPTaHUYECKUX
[Tpon3BOACTBO U |IEATENIHOCTH YEJIOBEKA UX |BEIECTB, UCTIONb3YEMbIX ISl UX
IPUMEHEHNE (U3UKO-XMUMHUYECKUMHU uaeHTU(UKAINH B OBITY U
OpraHMYECKHUX CBOICTBaMH IIPOMBIIIIIEHHOCTH.

BELIECTB B
IIPOMBIILITIEHHOCTH

5 |Pa3gen S. HccnenoBars paBHoBecue [KoHTpoabnas padora
KuneTrnyeckue u |M CKOpPOCTh XUMHUYeCKHX |«CKOPOCTH XUMHYeCKO
TepMOJAMHAMMYEC |peaKI Ui peaknuu U XUuMH4YecKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NpOTEeKaHUsl
XHMHYECKHX

peakuui




Moayas / Paznen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema

5.1 |[Kunernueckue HccnenoBath BIUSHUE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTPAIUU BBIOOD: OK 02
MPOTEKaHUS pearupymomux BemecTB 1 |— «OnpeneneHue 3aBUCUMOCTH
XUMHYECKHUX TEMIIEPaTyphbl HA CKOPOCTh [CKOPOCTU PEAKIUU OT
peaxui XUMHUYECKHUX PEeaKIii KOHIIEHTPAIIUU pearupyrommx

BELIECTBY;

— «OrnpeseneHune 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEMIIEPATYPBI».

2. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpETHUYECKHE 3a/IlaHus Ha
aHayu3 (aKTOpPOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKON PEaKIUU.

5.2 |Tepmonunamuuec |HcciaenoBarh BIUSHUE 1. 3agauun Ha pacuetsl TermaoBbix (OK 01
KHE M3MEHEeHHS KOHIEHTpaun |3 dexToB xumuieckux peaxmmii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U U OIPENIETICHUE TUIIA PEAKLIUU
MIPOTEKAHUS TEMIIEPATypPhI Ha cMeNIeHHE |(IT0 TerIoBoMY 3D (eKTy: IK30-
XUMUYECKHUX XUMHUYECKOI'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peaxiuii. 2. [IpakTUKO-OpUEHTUPOBAHHbBIE
PaBHoBecue 3a/laHusl Ha IPUMEHEHHE
XUMHUYECKHX npuniuna Jle [latense nns
peakumii HAXO’KJE€HUS HaIllpaBJIEHUs

CMEILIEHUs] PaBHOBECHS
XUMHUYECKON PEAKIINN U aHAJIU3
(hakTOpOB, BIMSIOMINX HA
CMEIlIEHNEe XUMUYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«3ydyeHne BIUSHUS pa3INIHbIX
(akTOpPOB Ha CMEIIECHUE
XUMHUYECKOTO PAaBHOBECHUSD.
6 |Pa3gen 6. HccnenoBars nucnepcunie [ Konrpoabhnas padora mo teme
JucnepcHbie CHCTEMBI «/IucnepcHblie cucTeMbD»)
CHCTEMBI

6.1 |ducnepcHbie Paznuuath ncTuHHBIE 1. 3aaun Ha NPUTOTOBJICHHE OK 01

CHUCTEMBI 1 PacTBOPBI, KOJUIOUHBIE pacTBOpPOB. OK 02

(bakTopbI NX
YCTOMYHUBOCTH

pacTBOpPEI U
rpyOOIMCTIEPCHBIE CUCTEMBI
HA OCHOBE XUMHUYECKOTO
IKCIIEPUMEHTA

2. IIpakTUKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JCIIEPCHBIE CUCTEMBI,
UCTOJb3yeMble B OBITOBOW U
IIPOU3BOJICTBEHHOMN




Mopnyas / Pa3nen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
JeSTETbHOCTH YeTIOBEKA.
6.2 |HccnenoBanue UccnenoBath Gusuko- JlaGopaTtopHas pabora (Ha OK 01
CBOICTB XUMHUYECKHE CBONCTBA BBIOOD):
JUCTICPCHBIX Pa3IMYHBIX BUJIOB — [IpuroroBieHue pacTBOpPOB;
CHUCTEM JIUCTIEPCHBIX CUCTEM — HccnenoBanue MUCIIEPCHBIX
CHUCTEM.
7 |Pa3pen 7. HccaenoBarhb cBoiicTBa
KauecTBeHHbIEe |OpraHMYecKHX U
peakuuu HEOPraHU4ecKHX BellecTB
o0HapYy:KeHHUs € MCII0JIb30BAHUEM
OPraHN4YecKHX U |KaueCTBEHHBIX pPeaKIuii
HEOPraHHYeCKUX
BellecTB
7.1 |OGHapyxeHue Hccnenosarb 1. JlaGopaTtopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIC PEaKIIUU BBIOOD):
KaTHOHOB U HEOPTraHWYECKHUX BEIIECTB |— AHAIUTUYECKHUE PEaKIIIU
AHHOHOB KaTuoHOB [-VI rpym;
— AHaJTUTUYECKUE PEaKIUU
AQHUOHOB.
2. [IpakTuyeckue 3a1aHus Ha
COCTaBJICHUE YPaBHEHU
peaxiuii OOHapyKEHUS
KaTuoHOB [-VI rpynm u
AQHUOHOB, B T.Y. B MOJICKYJISPHOMN
1 MOHHOH opmax.
7.2 |OOHapyxeHHe UccnenoBath 1. JJaboparopHnast pabota (Ha OK 01
OPTraHUYECKHUX Ka4eCTBEHHBIE PEAKIIHH BBIOOD):
BEII[ECTB OpraHWYeCcKUX coeMnHeHn |— KadecTBeHHBIE peakinu Ha
OT/IEITbHBIX OT/ICTIbHBIX KJIaCCOB OTJIEJIbHbIE KIIaCcChl
KJIACCOB C OpPraHUYECKUX BEUIECTB;
HCIOJIb30BaHUEM — KadecTBeHHbII1 aHamn3
KaueCTBEHHBIX OpPraHWYECKUX COCTUHEHHM MO
peaxiuit (YHKIIMOHATEHBIM TPYTIIaM.

2. IIpakTuyeckue 3a1aHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakuuii oOHapyKEeHUS




Mopnyas / Pa3nen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
OPraHUYEeCKUX COCIUHEHUM.
Il |[IpuknagHoii MoayIb
8 |Pa3men 8. OuenuBath nocjeacTeus |3amura Keiica (¢ yueTom
Xumus B ObITY 1 |OBITOBOI U Oyayuieil npogeccuoHaIbHOM
NMPOW3BOJCTBEHH |IPOM3BOJACTBEHHOI AesiTeJIbHOCTH)
0ii 1esITeJIbHOCTH |1eATeJILHOCTH YeJI0BeKa C
YyeJ0BeKa MO3ULMI DKOJOrHYECKOM
0e30macHOCTH
Xumus B ObiTy 1 |OuenuBats nocneactsus  (Keiic (¢ yuetom Oyaymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npodeccuoHanbHOM OK 02
W NeATEeIbHOCTH  |[IPOU3BOJICTBEHHOM JESATETLHOCTH ) OK 04
YeJ0BeKa JIEATEIIbHOCTH YeJoBeKa ¢ |BO3MOKHBIE TEMBI KEMCOB: OK 07
MO3UIUI 3KOJIOTHYECKOU 1. Ilorennenue kiuMara u
Oe3omacHOCTH BBICBOOOYK/ICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.
2. byayuiie Matepuansl st
aBua-, MalIMHO- U
npuOOPOCTPOCHUS.
3. HoBble maTepuansl Aiis
COJIHEUHBIX Oatapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB.
9.1 (Pa3men 9.1. HuTepnperupoBath 3amuTa yueoHo-
HccaenoBanue 1 |XUMHYeCKHeE NMPOIECCHl M |HCCJI€I0BATENbCKOI0 MPOEKTa
XHUMHYECKHH siBJIeHUs B Ouocepe (c yuerom Oynyueit
aHau3 00bEKTOB npo¢ecCHOHATbHOM
ounocdepnbi AesITeJIbHOCTH)
9.1.1|OcHoBBI Beimonuare nonseiif mukn | 1. JlaboparopHast pabota OK 01
nabopaTopHOit AKCIIEPUMEHTAIBHOTO «OcHOBBI TabOPaTOPHOI
MPaKTUKH B MCCJIEIOBAHMUS C MIPAKTUKW.
npodecCHOoHaNbH |COOTI0ICHIEM MPaBUIT 2. TunoBble pacueTsl MO

BIX JIA0OpaATOPHSIX

0e301acHOro oopalieHus ¢
BEIIECTBaAMU U
71a00paTOPHBIM
000py10BaHHEM

TEMAaTHUKe IKCIIEPUMEHTA.

3. 3amauu Ha BLIYHUCIICHUE
CpPEIHEero 3HAYCHUS
AKCTIEPUMEHTAIIbHBIX TaHHBIX,
MOTPELIHOCTH.

4. IlpencraBneHue pe3ynbTaToB
SKCIEPUMEHTA B Pa3IMUHON




Moayas / Paznen

Ne / Tema Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
M
¢dopme (Tabanua, rpaduxk,
OTYeT, JOKJIaJI, TPE3CHTALINS ).
9.1.2 | XumMunueckuii Hccnenosats xumuueckuii |1. Tect «CBOMCTBA U COCTaB OK 01
aHaju3 Mpod BOJIbI |COCTAB IPOO BOBI BOJIBD». OK 02
2. 3amanne « XMMHUYECKHH OK 07

COCTaB BOJIbI, TUII BOJBI
CIOCOOBI €€ MPUMEHEHUS (C
UCIIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHUYECKHE 3a/IlaHus Ha
COCTaB BOJIbI M CIIOCOOBI
BBIpa)KEHUs KOHIEHTpaLUi 1
nepecueT KOHLEHTpaIHii (¢
WCTIOJIH30BAHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:

— OuncTtka BOJbI OT
3arpsA3HEHUN;

— Onpenenenue pH Boabl U ee
KHCJIOTHOCTH;

— OnpeienieHne KeCTKOCTH
BOJIbI U CIIOCOOBI €€
yCTpaHEHHUSI.




Mopnyas / Pa3nen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
9.1.3 | Xumudaeckwii UccnenoBars xumuueckuit | 1. Tect «Oprannyeckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPraHUYECKUE BEIIECTBA, OK 02
KayecTBa BXOJsME B cocTaB mpoaykTtoB [OK 07
MPOIYKTOB MUTAHUS.
MUTaHUS 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
3a1aHMA 110 KYJIMHAPHOU
TEMaTHUKe.
3. JlaboparopHas paboTta (Ha
BBIOOD):
— OOHapy>keHue HUTPATOB B
OPOAYKTaX MUTAHMUS,
— HccnenoBanue npoayKToB
NUTaHMS HAa HAJIW4YUeE YTJIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HAJIM4YKE YTIIEBOJIOB
(kpaxmaui, IJII0K03a, caxapo3a).
9.1.4 | Xumuaeckwuii UccnenoBars xumuueckuit |1. Tect mo teme «Xumuueckuit |[OK 01
aHajau3 npoo COCTaB MPOO MOYBHI COCTaB HEOPTAaHUYECKUX U OK 02
MOYBBI OpPTaHHYECKUX YIO0OPCHHID». OK 07

2. 3amanne «B3auMocBI3b
COCTaBa MOYBBI, THUII [TIOYBBI U €€
Ha3HAuYCHU».

3. JJaboparopHas paboTa (Ha
BBIOOD):

— Ob6HapyxeHue
HEOPraHWYECKHUX MTPpUMeECcE B
po0ax MOYBHI;

— Omnpenenenne pH BoaHOMI
BBITSDKKH TTOYBBI, €€
KHCJIIOTHOCTH U ILEJIOYHOCTH.




Moayas / Paznen
/ Tema

Pe3ysabTar 00y4yeHus

OueHoYHbIE MEPOTIPUSTHS

OK

9.15

Hccnenosanue
00BEKTOB
ouocdepsl

UccnenoBate XuMHUYECKUN
cocTaB 00BEKTOB OHMOChepHI
Ha MpUMepe MPOTyKTOB
MUTAHUS, BOJbI U TIOYBBI

YueOHO-ucCIe10BaTeIbCKHI
MPOEKT B 00JIaCTH
HcCleq0BaHus 00BbEKTOB
ouocdepsl.

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

2. UccnenoBanue
pa3pyIIarIIero AeHCTBUS
MIPUPOTHON BOJIBI HA
CTPOUTEIILHBIC MaTEPHAIIBI.
3. CocraBieHue IpoeKTa
I[BETHUKA/OTOpoa/cana B
3aBHCUMOCTH OT COCTaBa
POAHATH3UPOBAHHBIX TIOYB.
4. CocraBieHue
cOaJIaHCUPOBAHHOT'O MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COJCP>)KaHUSI XUMHYCCKHX
MaKpO U MUKPODJIEMEHTOB B
MPOIyKTaX MUATAHUS.

5. UccaenmoBadue KauecTBa
MUTHEBOI BOJIBI.

6. UccnenoBanue mpod
BOJIONTPOBOHOM BOJBI HA
npeaMeT YCTpaHeHUs
JKECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH BOJIbI

B CEIbCKOX03AMCTBEHHOI
eI TENTbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Paznen 9.2.
HccaenoBanue u
XHMHYECKUH
aHaJIN3 00bEKTOB
TeXHOC(epsI

HNHuTepnperupoBath
XHMHUYECKHeE NMPouecchl U
sIBJICHUSA B TexHOCc(epe

Y4eOHo-uccIe10BaTeIbCKUI
NnpoekT (¢ yuerom Oyayuieit
npogdeccuoHaIbLHOM
AesITeJIbHOCTH)




Mopnyas / Pa3nen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema

9.2.1 |{OcHOBBI BeimonusaTe nonHeiid ukin | 1. JJaboparoprast pabota OK 01
nabopaTopHoit AKCIIEPUMEHTAJILHOTO «OcHOBBI TabOpaTOpPHOI
MPAKTUKHU B UCCJIETOBAHMUS C MPAKTHKW.
npodeccuoHanbH |COOII0ICHIUEM MTPaBUIT 2. TUNOBBIE pacyeThI 110
BIX JIaOOpaTOpHsX |0e30macHOro oOpalleHus C |TeMaTUKe HKCIIEPUMEHTA.

BEILIECTBAMH U 3. 3agauu Ha BHIYUCIICHHE
1abopaTOPHBIM CpEIHEero 3HaYeHUs
000py1I0BaHHEM SKCIEPUMEHTAJIbHBIX JIAHHBIX,
MOTPELTHOCTH.
4. IIpencraBiieHue pe3yIbTaTOB
JKCIIEPUMEHTA B Pa3IMYHOM
(dbopme (Tabauna, rpaduk,
OTYET, TOKJIAJ, PE3CHTAIH).

9.2.2 | XuMunueckuii Uccnenosars xumuueckuii |1. 3agaun Ha onpenesieHre OK 01
aHaju3 npoo COCTaB MPOO TEXHUYECKOW |METaNIOB, HEOPTaHUIECKUX OK 02
TEXHUYECKOU BO/IbI AQHUOHOB M OPraHUYECKUX OK 07
BOJIBI BEIIIECTB B TEXHUYECKOMN BOJIC

pa3HOro Ha3HAYCHMUSL.
2. [IpakTUKO-OPUCHTHPOBAHHBIE
TEOpETHUYECKHE 3a/IlaHus Ha
COCTaB BOJIbI M CIIOCOOBI
BBIpaXCHHS KOHIICHTPAIWH U
nepecyeT KOHIEHTpalui (¢
WCIOJIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3ananue «XUMHUYECKUI
COCTaB TEXHUYECKOI BOJBI, THII
BO/JIBI U CIIOCOOBI €€
pPUMEHEHUs» (C
UCTIO30BaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa (Ha
BBIOOD):

— Onpenenenne XJIOpUI0B
METOJIOM THTPOBAHHUS B
TEXHUYECKOH BOJIE;

— OnpezienieHne KeCcTKOCTU
TEXHUUYECKOH BOJBI METOJIOM
TUTPOBAHUSI.




Mopnyas / Pa3nen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema

9.2.3 | Xumuueckuit Uccnenosats cogepxanue |1. Tect no teme «Xumuueckuii |OK 01
KOHTPOJIb VTJIEKUCIIOro ra3a B Bo3ayxe [cocTaB arMmocdepHoro Bozayxa |OK 02
KadyecTBa BO3yXa U BO3JlyXa paboueid 30HbBD». OK 07

2. IIpakTUKO-OpHUEHTUPOBAHHbIEC
3a/laHusl HA XUMUYECKUI aHaIu3
coCTaBa BO3/yXa.

3. JIaboparopHas pabota
«Omnpenenenue couepxraHus
YTIJIEKHCIIOTO Ta3a B BO3AyXe
MOMEIIEHUS dKCIpecc-
METOIOM.

9.2.4 | XumMu4ecKkui HccnenoBath npoOsI 1. [Ipaktuko-opuentupoBanusie (OK 01
aHaju3 mnpoo MaTEepUAJIOB CTPOUTENIBHO- |3aJaHUS 10 XUMUYECKOMY OK 02
MaTepuasoB pecTaBpaluOHHON aHaJIM3y Mpod MaTepuaioB OK 07
CTPOUTENBHO- JESTENIbHOCTH U IU3aiiHa  [CTPOUTEIHbHO-PECTaBPAIMOHHOMN
pecTaBpaluoOHHOM NESATSIILHOCTH U JU3aiiHa.
JeATeTLHOCTH 1 2. JIaboparopnas padota (Ha
Jr3aitHa BBIOOD):

— N3roroBienune kpacok
(mo160p MUTMEHTOB U
CBSI3BIBAIOIIUX BEILIECTB);

— HUccnenoBanue cBOWCTB
BSDKYIIIMX BEIIECTB HA MIPUMEPE
THIICA.

9.2.5|UccaenoBanue HccnenoBath xuMuueckuil | YueOHO-HCCIIE[0BATEILCKUN OK 01
00BEKTOB cocTaB 00BEKTOB MIPOEKT B 00JIaCTH OK 02
TeXHOChepbl TexHoc(epsl Ha MpUMEpe  (Mccie0BaHus 00BEKTOB OK 04

TEXHUYECKON BOJBI U TEXHOCHEPHI. OK 07

MaTCpHraJioB CTPOUTCIIBHO-
peCTaBpaHHOHHOﬁ
JIESATEIbHOCTH U AU3aiiHa

Bo3MoxHBIE TEMBI TPOEKTOB:
1. KonTposs kauecTBa
TEXHUYECKOHN BOJBI Pa3HbIX
BUJOB B COOTBETCTBHHU C
metoaukamu o I'OCT.

2. Co3nanue 1eKOpaTUBHON
MITYKaTypKH.

3. IIurMeHTHI B U3JIETUSIX U3
CTEKJIA.

4. UccnepoBanue
pa3pymarouiero AeiMcTBUs BOIbI
Ha CTPOUTEIbHBIE MaTEPHUAIIbI.
5. OueHka coCTOsIHUS BO3AyXa
pabodeii 30HbI crIeUaINCTa




Mopnyas / Pa3nen

/ Tema Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
M

(TexHosora, CTpOUTENS U T.I1., C
y4eToM 00J1acTh
npodeccuoHaTbHON
JESITEIbHOCTH) B COOTBETCTBUU
C HOPMaTUBHBIMU
JOKYMEHTaMHU.

5. Oco0eHHOCTH peasM3auvu JUCUMILIMHBI VIS HHBAJIMA0B U JIMI
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3I0POBbS

B cnyudae oOydyeHust B KOJUIEDKE JIMI C OFPAHUYEHHBIMU BO3MOMXHOCTSIMHU
3I0POBbSI  YUYUTHIBAIOTCA  OCOOECHHOCTHM  NCUXO(HU3UYECKOTO  pPA3BUTHUA,
WHIUBUyJIbHBIE BOBMOYKHOCTH U COCTOSTHUE 3[I0POBbsSI TAKUX 00YUYarOIIUXCS.

OO6pa3oBanue o0ydarolUXcsl ¢ OTPaHUUYEHHBIMH BO3MOXHOCTSIMU 3/10POBbS
MOJKET OBITb OPTaHW30BAaHO KaK COBMECTHO C APYTMMHU OOYyYarolmIMMMCS, TaK U B
OTJEJBHBIX IpyNIax.

OOyyaromuecs U3 YMCia JIUL C OTPAHUYEHHBIMA BO3MOKHOCTSIMH 3/10POBbS
oOecreyeHbIeYyaTHBIMU U (MJIM) 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU PECYpPCaMU B
dbopmax, aaanTUPOBAHHBIX K OTPAaHUYEHHSIM HX 310POBbSI.

OOyueHue WHBAJIUJIOB OCYILIECTBISETCA TaKXe B COOTBETCTBUHM C
VHIMBHUIyaJIbHOM MporpaMMoi peaOuianTanuy HHBainuaa (pu HATUIUH).

JUIst ULl ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS 110 CIYXY BO3MOXKHO
npenocTaBiieHne yueOHol nHpOopMaly B BU3yanbHOU Gopme (KpaTKUi KOHCTIEKT
JIEKLIMI; TEKCThI 3a1aHnii). Ha ayIUTOpHBIX 3aHATHUSAX JOIYCKAaeTCS NMPUCYTCTBHE
aCCUCTEHTa, a TakXKe CypIONEpPeBOJYMKOB M (WJIM) TU(IOCYpIOTEPEBOTIMKOB.
Texkyuii KOHTpOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B NUCBMEHHOM QopmMe:
oOy4Jaronuiicss MNHUCHbMEHHO OTBEYAET Ha BOIPOCHl, MHUCHBMEHHO BBINOIHIET
npakTudeckue 3amanusi. Jlokman (pedepar) Takke MOXKET ObITh MPEJACTABICH B
NUChMEHHOU (opMe, NPU 3TOM TPEOOBaHUS K COJAEP>KAHUIO OCTAIOTCS TEMH XKe, a
TpeOOBaHUS K KayeCTBY H3JIOXKEHHs MaTepuajia (IMOHATHOCTb, KAa4eCTBO peYH,



B3aMMOJICUCTBUE C ayJIUTOpPHUEH U T. J.) 3aMEHSIOTCA Ha COOTBETCTBYIOIIWE
TpeOOBaHUs, MPEABABISAEMbIE K MUCbMEHHBIM paboTaM (KayecTBO OQOpMIICHHUSA
TEKCTa W CIUCKA JUTEPaTyphl, TPaMOTHOCTh, HAJMYME WJUTFOCTPAIIMOHHBIX
MaTepHuayioB U T.1.). [[poMexxyTouHast arTecTamnusi sl JIMIl ¢ HAPYIICHUSIMH CITyXa
MPOBOJUTCA B MHUCHbMEHHOW (opMe,IpU STOM HCHOIB3YIOTCS OOIIME KpPUTEpUU
onieHnBanus. [Ipu HeoOXOAMMOCTH BpeMsi MOJATOTOBKH K OTBETY MOXKET ObITh
YBEJIUYEHO.

JUist nui; ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMU  3JI0POBBSI 10 3PEHHIO
YHUBEPCUTETOM 00€CIIEUNBACTCS BBITYCK U MCTIOJIB30BaHUE HA YUCOHBIX 3aHITHSIX
ATBTEPHATUBHBIX (OPMATOB TICYATHBIX MAaTEPHAIOB (KPYyHHBIA MPUDT WU
aynuodaiisiel) a Takke oOecrednBaeT OOy4YaroIMXCs HAJICKAIIUMH 3BYKOBBIMU
CpelcTBaMH BocTpou3BeieHuss nHpopmanuu (AMKTOPOHOB U T.a.). Jlomyckaercs
NPUCYTCTBHE AaCCUCTEHTa, OKa3bIBAIOIIET0 OOydYarmomieMycs HEOOXOIUMYIO
TEXHUYECKYIO IMOMOIIb. TEeKyIHi KOHTPOJh YCIEBAEMOCTH OCYIIECTBIAECTCS B
ycTHOM (Qopme. [Ipu mnpoBeaeHUHM TPOMEKYTOUHOM aTTECTAllUU IS JIMIl C
HapyImIeHHEM 3PCHHs TECTUPOBAHWE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobeceoBaHuUE TTO BOTIPOCAM.

JUtss vy ¢ OTpaHWYEHHBIMH BO3MOYKHOCTSIMH  3JIOPOBBSl, HMEIOIINX
HapyIIEHUsT OIMOPHO- JBUTATENIbHOTO ammapara MaTepuaIbHO-TEXHUYECKUE
yCJIOBHSI YHUBEpPCUTETAa OO0ECNeYMBaIOT BO3MOXKHOCTh O€CHpernsTCTBEHHOrO
JOCTyrna OOyJarImMXcs B yueOHBIE IOMCIICHHS, a TaKXke IMpeObIBaHUS B HHUX
(HaJIMYMe TMaHIyCOB, MOPYYHEH, PACIIMPEHHBIX JBEPHBIX MTPOEMOB, JTU(TOB;

HaJIMYue CreHUATbHBIX KPECcell U APYTUX MPUCTOCOOIECHUN).

Ha aynuTopHBIX 3aHATHSIX, a TaKXKe MPHU MPOBEACHUM IMPOIEIYP TEKYIIETO
KOHTPOJIS yCTIEBAEMOCTH M MIPOMEXKYTOYHOM aTTECTAIlNH JIUIAM C OTPaHHYCHHBIMHU
BO3MOYKHOCTSIMH ~ 37I0POBBSI, HMMEIONIUM HAPYIICHUS OIMOPHO-ABUTATEIIBHOTO
ammapara MOTyT OBITh TPEJOCTABICHBl HEOOXOAMMBIE TEXHUYECKUE CPEICTBA
(mepcoHaNbHBIA KOMIMBIOTEP, HOYTOYK WM JPYrol TapKeT); JOMyCKaeTcs
MPUCYTCTBHE AaCCUCTEHTa (ACCUCTEHTOB),  OKAa3bIBAKOIIETO  OOyYarouuMmcs
HEOOXOIMMYI0 TEXHUYECKYIO IMOMOIIb (3aHATh pabouee MeCTo, ePeBUTaThCs M0
ayJIMTOPHH, TIPOYNTATH 33JIaHUEe, OPOPMHUTH OTBET, OOIIATHLCS C MPEIOAABATEIICM ).



