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Pabouas mporpamma yuyeOHOW NHUCHUUIUIMHBI SIBISETCA YaCThIO IMPOrPaMMBI
NOJATOTOBKM CIIELIMAIMCTOB cpeaHero 3BeHa B coorBeTcTBuuM ¢ OI'OC CIIO
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14.07.2020 r. 1 y4yeOHBIM IUIAHOM MOJATOTOBKHM CIELHAIUCTOB CPEIHEr0 3BEHA,

yTBepxaeHHbIM pekTopoM OI'BOY BO Ilpumopckuit TATY.

[Iporpammy coctaBui:

IIpenogaBareins: O.A. Hukynuna



1. MACIHOPT PABOYEN IMPOI'PAMMBbBI YUYEBHOM
JTUCHUIJINHBI

1.1.  OO0JsacTh NpUMEHEHHMS NPOTrPAMMBI

PaGouass mporpamma y4eOHOW AUCITUIUIMHBI SBISETCS YacThIO TPOTPAMMBI
MOATOTOBKY criernanucToB cpeanero 3BeHa (ITITICC3) mo cnenmansaocTr 36.02.03
300TEXHUS.

1.2. MecTo JUCHMILUIMHBI B CTPYKTYpPe OCHOBHOI NpodeccuoHaJIbHOM
o0pa3oBaTeIbHOIl IPOrpaMMBbl:

YdaeOHast auciuimimHa «XUMHsS» 10 Y4eOHOMY TIIaHy OTHOCHUTCSA K
npOoQHIBHBIM JUCIUIUIMHAM 00IIe00pa3oBaTeabHON moaroroBku. EE€ nHmekc mo
yueOHoMy miany — COO.OVIL.07

1.3. Heau u 3aga4u JUCUUNIHHBI

Henabro n3ydeHus: ydeOHON TUCUUILTMHBI « XUMUSD) SBISIETCS (POPMUPOBAHUE
y CTYyIEHTOB XUMHUYECKOW COCTABJISIONIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPa
KAaK OCHOBBI MPUHSATHS PEUICHUIN B )KM3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYaLUSX,
OTBETCTBEHHOT'O TIOBEJICHHSI B IIPUPOTHOM CPEJIE.

OcBoeHue cojepkanusi y4eOHOW JUCHUIUIMHBI «XUMHs» 00ecreunBaeT
JNOCTH)KEHHE CTYJCHTAMM CIICAYIOIINX 3a1a4:

- chopMUpoBaTh MOHMMAHHME 3aKOHOMEPHOCTEW NPOTEKaHUs XUMHUYECKUX
MIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEN Cpelie, ETOCTHOM HAyYHON KapTUHBI MUpA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh yMEHHUS NPOBOJAUTH pacCyeThl MO XUMHUYECKUM ¢dopMmyiaM U
YpaBHEHUSIM XHMHYECKMX pEaKUuHd, I[UJIaHUPOBATh W  HUHTEPIPETHPOBATH
PE3yNbTAThl XUMUYECKUX 3KCIIEPUMEHTOB,

- cpopMUpPOBATh HABBIKM NPOBEACHMUSI XUMHUYECKUX HKCIEPHUMEHTATbHbBIX
MCCJIEIOBAHUM C COOIIOICHUEM TIPaBMII 6€30macHOT0 OOpaIeHus ¢ BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;

- pa3BUTh YMEHUS aHAIU3UPOBATh, OIIEHUBATh, MPOBEPSATH HA JOCTOBEPHOCTh
1 0000111aTh HH(POPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3InYHbIX HCTOUHHUKOB,;

- ¢(hopMHUPOBATH YMEHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH IESITEIIbHOCTH
Y XUMUYECKUX MPUPOJHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MPOIIECCOB;

- copMUpPOBATh MOHUMAaHUE 3HAYMMOCTH JOCTHKEHUM XUMUYECKON HAYKU U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U POU3BOACTBEHHOM cep.

B pe3ynpTaTe n3yueHus: yueOHON NUCHUIUIMHBI « XUMUSD) CTYACHT JOJIKEH:
YMeEThb:



- Ha3bIBaTh HM3yYEHHbBIEC BEIIECTBA O «TPUBHAIBHON» U MEKIyHAPOIHOU
HOMEHKJIATypaM; OIPENENATh: BAJIEHTHOCTh U CTENEHb OKHUCIICHUS XUMHUYECKHX
AJIEMEHTOB, 3apsj WOHA, THUI XUMHYECKOM CBSI3U, NMPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYJI, TUIl KPUCTAJUIMUECKON PEIIETKH, XapaKTep Cpelbl B BOJHBIX pacTBOpax,
OKUCJIUTENIb W BOCCTAHOBUTENIb, HANPABICHWE CMELIEHUS PABHOBECUS TOJ
BIMSIHUEM pAa3IUYHBIX (HAKTOPOB, H30MEpPhl M TOMOJIOTH, NPUHAJJIEKHOCTD
BEILECTB K Pa3JINYHBIM KJIACCaM OPraHUYECKUX COECIMHEHUM, XapaKTep B3aUMHOIO
BJIMSIHUSA ATOMOB B MOJIEKYJaX, TUIIbI PEAKIUN B HEOPTAaHUYECKOW U OPraHUYECKON
XUMHUU;

- XapaKTepU30BaTh: -, P- U d-3J1EMEHTHI IO UX MOJOKEHHUIO B IEPUOIUYECKOM
cucreme [[.M. Menzaeneesa; o01ue XuMUYeCKUE CBOMCTBA METANIOB, HEMETAJLIOB,
OCHOBHBIX KJIaCCOB HEOPraHMYECKUX COEAMHEHUI; CTpPOEHHWE U CBOMCTBa
OpraHUYEeCKUX COENMHEHHH (YrJIeBOJOPOJOB, CIUPTOB, (DEHOJIOB, aNbAECTUIOB U
KETOHOB, KAPOOHOBBIX KUCJIOT, aMUHOB, aMUHOKHUCIIOT U YTJIEBOAOB);

- OOBSACHATDH: 3aBUCUMOCTb CBOMCTB XUMUYECKOTO 3JIEMEHTA U 00pa30BaHHBIX
UM BEILIECTB OT IOJNOXKeHus B mepuoanyeckon cucreme .M. Menneneesa;
3aBUCUMOCTh CBOWCTB HEOPraHMYECKHX BELIECTB OT HMX COCTAaBA M CTPOCHUS;
IPUPOLy U CHOCOOBI OOpa30BaHMsSI XMMHUYECKOM CBSI3U; 3aBHCHUMOCTh CKOpPOCTHU
XUMUYECKON pEeaKIUu OT Pa3IudHbIX (PaKTOpPOB, PEAKUMOHHON CIOCOOHOCTH
OpPraHUYECKUX COEIUHEHUN OT CTPOCHMS UX MOJIEKYJI;

- BBINOJHATh XUMHUYECKUN HKCIEPUMEHT IMO: PACMO3HABAHMIO BaXKHEHIIMX
HEOPTraHWYECKUX U OPraHUYECKUX BELIECTB; MOJYYEHHIO KOHKPETHBIX BEILECTB,
OTHOCSIIMXCS K U3YYEHHBIM KJIACCAM COEIUHEHUM;

- IPOBOJUTH PACUEThI 10 XUMUYECKUM (POpMYJIaM U YPAaBHEHHSIM peaKLnid;

- OCYLIECTBJIATh CAMOCTOSITEIBHBIA MOMCK XMMHUYECKONH HH(POpMaIUu C
UCIIOJIb30BaHUEM PA3JIMYHBIX HMCTOYHHUKOB (CHpPaBOYHBIX, HAyYHBIX W HAy4YHO-
NOMYJSIPHBIX HW3/JaHUM, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HMHTepHeTa);
UCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTMHM JUIsi O00pabOTKM M Iepeaadu
uH(OpMAIUU U €€ MPEJCTaBICHUS B Pa3IUUHbIX (OpMaXx;

- HUCHOJb30BaTh MPUOOPETEHHbIE 3HAHWSA M YMEHHUS B TNPAKTUYECKOU
JESTEIIbHOCTH U TOBCEJHEBHOW JKM3HM JUIsl: MOHMMAaHUS TJI00ATBbHBIX MPOOJeM,
CTOSIIIMX TEPEN YEIOBEUYECTBOM: SKOJOTHYECKHX, IHEPreTUYECKUX U CBHIPHEBBIX;
OOBSICHEHHS] XUMHYECKHX SBJICHHMH, MPOUCXOAAIIMX B MpHUponae, ObITY M Ha
IPOU3BOJCTBE; 3KOJOTMYECKH TI'PAMOTHOIO IOBEACHUSA B OKpPYXKAIOIIEH Cpele;
OLICHKM BIIMSHUSI XMUMHUYECKOTO 3arpsi3HEHUsI OKpYKarolehd cpeibl Ha OpraHu3M
4yeJioBeKa M JIpPYrue >KMBbIE€ OpPraHu3Mbl; O€30MacHON paldoThl C BEIIECTBAMHU B
naboparopuu, ObITY U Ha MPOU3BOJCTBE; OMPEIEICHUS BOZMOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCJIOBHUSX M OLEHKHA UX MOCIEACTBUM;
pacrno3HaBaHUd ¥ WIACHTHU()HUKAIMN BaKHEHIINX BEIECTB U MAaTEPUANIOB; OLEHKU



KauyecTBa IMUTLEBOM BOJZbI M OTACJIbHBIX IMMOICBBLIX IIPOAYKTOB, KpHTPI‘-IGCKOfI
OOCHKHN TOCTOBCPHOCTH XUMHUYECKOM I/IH(l)OpMaHI/II/I, HOCTYHaI-OHIeﬁ N3 PA3JINYHBIX
HNCTOYHHKOB.

3HATH/IIOHUMATh:

- BA)KHEHIIINE XUMHYCCKHE TTOHATHS: BEIECTBO, XUMHUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB W MOJICKYJ, UOH, PAJMKaJI, aJJIOTPOINMS, HYKIHAbI U
W30TOIIEI, aTOMHBIC S-, p-, d-opOuTaim, XAMHAYCSCKas CBSI3b,
AJIEKTPOOTPHIIATEIIEHOCTh, BAJICHTHOCTh, CTENCHb OKUCICHUSA, THOPUAN3AINS
opOuTaNe, MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ, MOJbh, MOJISIpHAs Macca,
MOJISIPHBIM 00BEM, BEIIECTBA MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOSHUS,
KOMIUJIEKCHBIE  COCJAMHEHMS, JHUCIEPCHBIC CHUCTEMbI, HCTHUHHBIC PacTBOPHI,
AJIEKTPOJUTHYECKAsS JUCCOLMAIMS, KHUCIOTHO-OCHOBHBIE pEaKIMd B BOJHBIX
pacTBOpax, THAPOJIM3, OKHCICHHE M BOCCTAaHOBJICHUE, DJIEKTPOJM3, CKOPOCTH
XUMHUUYECKON peaklnu, KaTaiu3, TeIIoBOM d(PheKT peakiuu, XUMHUYECKOe
paBHOBECHE, KOHCTAHTa PaBHOBECHUS, YIVIEPOIAHBIN CKelleT, (YHKIMOHAJIbHAs
rpymnmna, TOMOJIOTHs, CTPYKTypHasi W MPOCTPAHCTBEHHAs H30MEpHs, OCHOBHBIC
TUTBI peaKIMii B HEOPTaHUYECKON U OPTaHUYECKON XUMUM;

- OCHOBHBIC 3aKOHbl XHMHH: 3aKOH COXpPAaHEHHMS MacChl BEIIECTB,
MEepUOJIMUYECKUI 3aKOH, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo, 3aKOH
JIEUCTBYIOIIUX MAacC B KHHETUKE M TEPMOJUHAMHUKE;

- OCHOBHBIE TEOPUM XHMHUHU: CTPOCHUSI aToma, XUMHUYECKOM CBs3H,
AIEKTPOJIMTUIECKON JTUCCOIUAIINH, KUCIIOT U OCHOBAHUM, CTPOEHUS OPraHUYECKUX
COCIMHEHUN, XUMUYECKYI0 KUHETUKY U XUMHUECKYIO0 TEPMOTUHAMUKY;

- KiIaccu(UKalMl0 W HOMEHKIATYPY HEOPraHWYECKUX U OPTraHUYECKUX
COCIUHCHUM;

- BEIIECTBAa U MaTepuajbl, IIUPOKO HMCIIOIb3yEMbIE B MPAKTHKE: OCHOBHBIC
METaJIIbl U CIUIaBBI, TpaduT, KBApIl, CTEKJIO, IIEMEHT, MUHEPAJIbHBIC yI00pEHNS,
MUHEpPAJIbHbIE W OPraHUYECKHE KHCJIOTHI, MIEJI0YH, aMMHAaK, YTJIEBOIOPO/IbI,
(dbeHoN, aHWIWH, METAHOJ, ATaHOJ, ATHJICHTJIMKOJIb, TIULEPUH, (OopMalbACTHlI,
aleTajbJerul, aleToH, TJII0K03a, caxapo3a, Kpaxmal, KieT4aTka, aMUHOKHUCIOTHI,
O€JIKH, UCKYCCTBEHHBIE BOJIOKHA, KAYYyKH, TJIACTMACCHI, dKUPBI, MbLJIa U MOIOIIUE
Cpe/CTBa;

BbINTyCKHUK, OCBOMBIIMH  Y4YEOHYIO JUCHUIUIMHY «XUMHUS» JIOJDKEH
BBIMOJIHATh TPeOOBaHUS K pe3ysbTaTaM OCBOEHHUIO OOYYalOUIMMHCS OCHOBHOM
o0pa3oBaTeIbLHON MPOTPAMMBI:

JInyHocTHBIE



- BOCHUTAaHHE POCCUUCKOM TPAKIAHCKOM HUIACHTUYHOCTH: IaTpUOTU3MA,
yBaxkeHuss K OTedecTBy, MPOIIJIOEC W HACTOSINEe MHOTOHAIMOHAIHLHOTO HApOaa
Poccum; oco3HaHme cBOe AITHUUECKON MPUHAIIICKHOCTH, 3HAHUE HCTOPUH, S3bIKA,
KyJBTYpbl CBOETO Hapoja, CBOEro Kpas, OCHOB KYJIBTYPHOTO HACJIEIUs HapOJIOB
Poccun w dyenoBeuecTBa; yCBOCHHE TyMaHUCTHYCCKUX, IEMOKPATHYCCKUX U
TPAJAWIIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBHOTO POCCHICKOTO OOIIEeCTBa;
BOCTIMTaHHWE YyBCTBAa OTBETCTBEHHOCTH M JI0JTa nepen PoanuHoii;

- (opMHpoOBaHWE OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTU H
CIIOCOOHOCTH, O0YyYarouMxcs K CaMOpPa3BUTHIO M CaMOOOpPa30BaHHUIO HAa OCHOBE
MOTHBAIMA K OOYYECHHIO W TIO3HAHHWIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO
JanbHEN e HHAUBUAYaTbHOM TpaeKTOPUH 00pa30BaHus Ha 0a3e OPUECHTUPOBKHU B
Mupe mpodeccuii U MpoPecCHOHANBHBIX MPEANOUYTCHUM, C YIETOM YCTOWYMBBIX
M03HABATEIILHBIX HHTEPECOB, a TAK)Ke Ha OCHOBE (DOPMHUPOBAHUS YBAKUTEIHLHOTO
OTHOIIICHUS K TPY/y, PA3BUTHS OIBITA YUACTHUS B COITUATBHO 3HAUUMOM TPY/IC;

- ¢opMHpOBaHHE  IIEJIOCTHOTO  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO pa3BUTUS HayKu U OOIIECTBEHHOM MPAKTHUKH,
YYHUTHIBAIOIIETO CONHMAIBHOE, KYJIbTYPHOE, S3BIKOBOE, AYXOBHOE MHOT0OOpasne
COBPEMEHHOTO MHPA;

- (QopMupOBaHUE OCO3HAHHOTO, YBAXXUTEIBHOTO M JI0OPOKEIATETHLHOTO
OTHONIIEHUS K JPYroMy 4YeJOBEKY, €ro MHEHHUIO, MHPOBO33PEHHIO, KYJIBbTYpE,
SI3BIKY, BEPE, TPAXKIAHCKOHN MMO3HIINH, K UCTOPUH, KYJIbTYpE, PEIUTHH, TPATUITHIM,
s3bIKaM, IIEHHOCTSM HapojoB Poccun W HapomaoB MuUpa; TOTOBHOCTH H
CIIOCOOHOCTH BECTH JHUAajor C JPYyrMMHU JIIOJbMHU W JOCTATaTh B HEM
B3aMMOTIOHUMAHMS;

- OCBOCHHME COITMAIBHBIX HOPM, TpaBWJI TOBEACHUSA, poiied u (opm
COIMAJIBHOM XKU3HH B TPYIIaX U COOOIIECTBAX, BKIIOYAs B3POCIBIC M COIMATBHBIE
COOOIIIECTBA; y4acTHE B IIKOJIHHOM CaMOYIPABIEHUU M OOIIECTBEHHOW >KU3HU B
npeenax BO3PACTHBIX KOMIETEHIIMN C YyY€TOM PETHOHAIBHBIX, STHOKYJIbTYPHBIX,
COIMAJTBHBIX ¥ SKOHOMUYECKUX OCOOCHHOCTEH;

- Pa3BUTHE MOPATLHOTO CO3HAHUS U KOMIICTCHTHOCTH B PEIICHUHA MOPAIbHBIX
po0JIeM Ha OCHOBE JIMYHOCTHOTO BHIOOpA, (OPMUPOBAHNE HPABCTBEHHBIX UYyBCTB
U HPaABCTBEHHOTO IIOBEJICHUS, OCO3HAHHOTO W OTBETCTBEHHOI'O OTHOIICHHS K
COOCTBEHHBIM MOCTYIIKaM;

- (QopMupoBaHWE KOMMYHUKATHBHOM KOMIETEHTHOCTH B OOIICHUU U
COTPYIHMYECTBE CO CBEPCTHUKAMH, JETHMHU CTapIIEro M MIAJIIIETO BO3pacTa,
B3POCIILIMU B TIpollecce o0pa3oBaTeIbHOM, OOIIECTBEHHO TOJIE3HOH, y4eOHO-
WCCJICIOBATEILCKOM, TBOPUECKOU U JPYTHX BHJIOB JACATEILHOCTH,

- (dopMHpOBaHHE IIEHHOCTH 3JI0pOBOro M Oe3omacHOro oOpasa KU3HH;
YCBOCHUE MPABWI HHIUBUAYATHHOTO U KOJJIEKTHBHOTO O€301MaCHOTO MOBEACHUS B



YPE3BBIYAWHBIX CHTYALMSIX, YIPOKAIOIIUX >KU3HU U 3J0POBBIO JIKOJACH, NPABUII
IIOBEJICHMSI HA TPAHCIIOPTE U HA IOPOTax;

- (OpMHPOBAHHE OCHOB JKOJOIMUYECKON KyJIbTYpbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO  DKOJOIMYECKOTO  MBIIUICHUS, pa3BUTHE  OIbITA
HKOJIOTUYECKH OPHUEHTUPOBAHHON pPEQIIEKCUBHO-OIICHOYHONH W MPaKTUYECKON
JEATEIBHOCTH B )KU3HEHHBIX CUTYalHsIX;

- OCO3HAHME 3HAYEHUS CEMbHM B KU3HU YEJIOBEKAa M OOIECTBA, NMPUHSATHE
LEHHOCTU CEMEHHOW JKU3HM, YBAXKHUTEIBbHOE U 3a00TIMBOE OTHOLIEHUE K YJIEHAM
CBOCH CEMBHU.

MeTanpeaMeTHble

- YMEHHUE CaMOCTOSITEIBLHO OMPEACNSTh LIeJIU CBOEro OOy4YEeHUs, CTaBUTh U
dbopmynupoBath il ceOs HOBbIE 3aayd B yuyeOe U IO3HABaTEJbHOU
JEATEeIbHOCTH, pPa3BUBAaTh MOTHUBBI W MHTEPEChl CBOEH IO3HABATEJIHHOM
JEATEIIbHOCTH;

- YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBATh NMYTH JOCTHKEHUS LEJIEH, B TOM
YHCJIe aJIbTEepPHATUBHBIC, OCO3HAHHO BhIOUpaTh Hauboisiee YPGEKTUBHBIE CIIOCOOBI
pelieHust yueOHBIX U NTO3HABATENIbHBIX 33/1a4;

- YMEHHUE COOTHOCHTh CBOM JCHCTBUS C IUIAHUPYEMBIMHU pE3YyJbTaTaMH,
OCYILIECTBJISITh KOHTPOJIb CBOEH JICATEILHOCTH B TMPOIECCe JOCTHXXKEHUS
pe3ynbTara, OnpeaeisaTh CnocoObl NEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUHN U
TpeOOBaHMI, KOPPEKTUPOBATh CBOM JIEUCTBHS B COOTBETCTBUHU C M3MEHSIOLIEHCS
CUTYAIlUEH;

- yYMEHHE OIICHMBaTh MPABHIBHOCTh BBINOJIHEHUS Y4eOHOW 3ajauu,
COOCTBEHHBIE BOBMOXHOCTH €€ PEIICHHUS;

- BJIAJICHHE OCHOBAMHM CAMOKOHTPOJI, CAMOOIIEHKH, MPUHATHUS PELICHUN WU
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B Yy4yeOHOW U  TO3HABaTEJIbHOU
JeATEIIbHOCTH;

- YMEHHUE OIpeaeNsaTh IOHITHUS, CO3/laBaTh OO0OOIIEHMs, yCTaHABIUBATh
aHAJIOTUH, KJIAacCU(UIIMPOBATh, CAMOCTOSITEIIPHO BBIOMPATh OCHOBAHHUS U
KpUTEPUH JJIs1 KiacCU(UKAIIMHU, YCTAHABIMBATh MPUYUHHO-CIICICTBCHHBIE CBSI3H,
CTPOUTH JIOTHUECKOE PACCYXKIACHUE, YMO3AKIIOUeHUE (MHAYKTUBHOE, 1€TYKTUBHOE
Y TI0 aHAJIOTHH) U JIeJaTh BBIBO/IBI;

- YMEHHUE CO37aBaTh, MPUMEHATh U MPEeOOpPa30BHIBATH 3HAKU M CHUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl peIIeHUs YUYCOHBIX U MO3HABATEIIbHBIX 3a/1a4;

- yYMEHHE OpraHu30BBIBaTh Y4YEOHOE COTPYJHHUYECTBO M COBMECTHYIO
NEATEIbHOCTh C YYUTEIEM M CBEPCTHUKAMH, padoTaThb WHAMBUIAYATbHO U B
TpyIIe: HAaXOAWUTh OOINee penieHue W paspemarb KOH(GIMKTHI Ha OCHOBE



COTJIaCOBAHMS MO3UIIMIA U y4eTa HHTEPECOB; (POpMyIUpOBaTh, APTYMEHTUPOBATH U
OTCTauBaTh CBOC MHCHMUE;

- YMEHHE OCO3HAHHO HCIMOJIb30BaTh PEUEBBIE CPEJCTBA B COOTBETCTBUM C
3a/1auel KOMMYHHMKAIIUK JJIS BEIPAXKCHHUSI CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEH;
IUIAHUPOBAHUSI W PETYJSLIMM CBOEW JIESTEIIBHOCTH; BJIAJCHHE YCTHOM WU
MMACbMEHHOMN PEYBI0, MOHOJOTHYECKON KOHTEKCTHON PEYBIO;

- (hopmupoBaHHE W pPa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HMCIOJb30BaHUS
WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH; pPa3BUTHE MOTHUBAIMU K
OBJIQJICHUIO KYJBTYpPOM AaKTUBHOIO TMOJIb30BaHUS CJIOBApsIMU M JIPYTUMH
TTOMCKOBBIMHU CUCTEMaMH.

IIpeameTHbIE

- (hopMUpOBaHKE NMEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPECTABICHUIN O
BEIIECTBAX, MX NPEBPAIICHUAX M MPAKTUYECKOM TPUMEHEHUU; OBJIAJCHUE
MMOHATUMHBIM aIlapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMUH;

- OCO3HaHHWE OOBCKTUBHOM 3HAYMMOCTH OCHOB XHMMHYECKOM HAyKH Kak
0o0JlacTU ~ COBPEMEHHOTO  €CTECTBO3HAHUS,  XMMHUYECKHUX  MpeBpalicHui
HEOPraHUYECKNX U OPTaHUYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBIICHUM KMBOU U
HEKUBOM TMPUPOABI, YINIYOJICHUE TMPEJACTAaBICHHH O MaTepUalbHOM €IMHCTBE
MUDPAa;

- OBJAaJCHUE OCHOBAMHU XHUMHYECKOH TI'PaMOTHOCTU: CIOCOOHOCTHIO
aHaJTU3UPOBaTh M OOBEKTUBHO OIIEHUBATh >KU3HEHHBIEC CUTYalluU, CBSI3aHHbBIC C
XUMHEH, HaBbIKAMH 0€30IacHOTO OOpaIlieHUs ¢ BEIeCTBaMHU, MCIIOIb3YEMBIMH B
MOBCEIHEBHOM XKW3HU; YMEHHUEM aHaJIW3UPOBaTh W IUIAHUPOBATH IKOJIOTHYECKHU
0e30MacHOe MOBEICHUE B LIEIIX COXPAHEHUS 3[I0POBbS U OKPYKAIOIIECH CpeIbl;

- (opMupoBaHME YMEHHMHI yCTaHABJMBATH CBSI3U MEXIy peajbHO
HaOII0/IaeMBIMH  XUMUYECKUMHU SIBJICHUSAMH W TPOIECCAMH, IPOMCXOAIIMMH B
MHUKPOMHpE, OOBSICHATHh NPHUYMHBI MHOTO00pa3vs BEIIECTB, 3aBUCHMOCTb HX
CBOIMCTB OT COCTaBa M CTPOCHMS, a TAKXKE 3aBUCUMOCTh TPUMEHEHHUS BEIIECTB OT
HUX CBOMCTB;

- TPUOOPETEHHE ONBbITA WCIOIB30BAHMS PA3IMYHBIX METOJOB HW3YYCHHS
BCIIICCTB: HAOIOJCHHUS 3a WX IPEBpAIICHUSIMU IPU TMPOBEIACHUH HECIOXKHBIX
XUMHUUYECKUX IKCIIEPUMEHTOB C UCIOJb30BAaHUEM J1a00OpaTOPHOTO 000PYI0BAHUS U
npuodOpOB;

- opMHUpOBaHUE MPEACTABICHUN O 3HAYCHUU XUMUYECKON HAYKH B PEIICHUHU
COBPEMCHHBIX JKOJIOTHUYECKHUX IIpoOJieM, B TOM YHCJIC B MPEAOTBpaIleHUN
TEXHOT€HHBIX U SKOJIOTHYECKUX KaTacTpod;



- 17151 CJIETIBIX U CIAa0OBUISAIIMX OOYYAIOIIUXCS: BIaICHNE MTPaBUIIAMU 3aITHCH
XUMHYECKUX (OpMYyJl C HCIONb30BAHHEM PEIbe(HO-TOYCUHON  CHCTEMBI
ob6o3nauenuit JI. bpaiins;

- 17151 OOY4arONIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBBSL: BJIaJICHUE
OCHOBHBIMHU JOCTYIHBIMH METOJIaMH HAyYHOTO TO3HAHHUSA, HCIOJIb3YEMBIMH B
XUMUH.

1.4. KoanyecTBO 4YacoB HAa OCBOEHHE TMPOrpPaMMbl JAUCHUILIHHBI
MaKCHMaJIbHOM y4eOHOM Harpysku (Bcero) oOydaromierocs mo o0pa3oBaTeIbHON
nporpamme — 144 yacoB, B TOM YHCIIE:

00s13aTebHON ayIMTOPHON yueOHO Harpy3ku odydaromerocs — 132 yaca.

2. CTPYKTYPA M COJAEP)KAHUE YUEBHOM JUCHOUTIIMHBI
2.1. O0beM yueOHOH TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

Buj yueOHoii padoThI Oovem yacos
MakcumaJjibHas yyeOHasi HAarpy3ka (Bcero) 144
Oobs13aTesibHAs ayAUTOPHAs yueOHAsi HATPY3Ka (BCero) 132
B TOM YHCIIE:
JIEKLWHU, YPOKH 48
nabopaTopHbIC 3aHATHS 36
MPaKTUYECKHUE 3aHITUS 48
CamocrosiTesbHast padora
HroroBasi aTrecTamnus: nepBelil cEMECTp 3a4eT C OIIEHKOI/BTOPOI
CeMecCTp IK3aMeH




2. TemaTuueckmii NJIaH 1 coJepsKkaHue Y4eOHOM M CIUIINHbI

HaumenoBaHue Coaepxxanue yueOHOro MaTeprasa (0CHOBHOe U NPodecCHOHATBbHO-0PHMEHTHPOBAHHOE), O0bem
pa3aesioB U TeM JJaopaTopHbIe M NPAKTHYECKUEe 3aHATHS, IPUKJIATHON MOAYJIb 4acoB
1 2 3
OcHoBHOe coJep:kaHue 102
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 8
Tema 1.1. OcHoOBHOE co/iep:KaHue 6
Crpoenue Teoperuueckoe o0yueHue 4
aTOMOB CoBpemMeHHast MOJIelb CTPOEHUSI aToMa. DIEKTPOHHAs KOH(uUrypanus aroma. Krnaccudpukanus XUMAYECKUX
XHUMHUYCCKHUX 9JIEMEHTOB (S-, P-, d-demenTsl). BajgeHTHbIEe 31eKTPOHBI. BaleHTHOCTE. DIIEKTPOHHAS MIPUPOJa XUMHUYCCKON CBSI3H.
3JICMCHTOB U | DNeKTpOOTpULIATEIbHOCTh. KoBalleHTHast CBSI3b, €€ Pa3sHOBUJHOCTH M MEXaHU3Mbl OOpa3oBaHHs (OOMEHHBIM U 4
npupozaa JIOHOpHO-aKUenTopHblii). MoHHas cBa3b. Meramnudeckas cBsi3b. BogoponHas cBsA3b.  MexMoneKyIsIpHbIE
XAMHUYECKOM B3aMMOJICHCTBUSI.
CBA3U W30TO1IBI, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUE aTOMa, THOPUAN3AINS aTOMHBIX OpOUTAICH.
IIpakTHYeckne 3aHATHS 2
Pemenne mnpakTuyeckuX 3aJaHUl HAa COCTaBJI€HUE DJEKTPOHHO-Tpapuueckux ¢GopMyn 3jeMeHToB 14
MIEPUOJIOB.
Pemenune 3aanuii Ha UCHOJIB30BAHUE XUMHUYECKOW CHMBOJIMKM M Ha3BaHWM COCIMHEHUN IO HOMEHKJIAType 9
MEXKIYHApOAHOTO COK3a TEOPETUYECKOM M NPUKIAJAHOW XUMHUM W TPUBUAJIBHBIX HA3BaHUW JUISI COCTaBJICHUS
XUMHUYECKHUX (DOPMYIT TBYXAaTOMHBIX COEAMHEHUN (OKCHIOB, CYIb(GUIOB, THAPUAOB U T.I.) U APYTHX HEOPTaHUUECKUX
COETMHEHUH OTJEIbHBIX KIIACCOB.
Tema 1.2. OCHOBHOE COep:KAHME 2
Ilepnonnu Teopernueckoe odyuenue
CCKMH 3aKOH | IMpakTuYyecKue 3aHsITUS 2
Tabuua LN Ilepuoanueckas cucreMa xumuuyeckux sneMeHToB .M. MenneneeBa. @usnueckuid cmpica llepuogunyeckoro
Menneneesa 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMHUYECKHUX DJEMEHTOB, 00pazyeMbIX HMHU 9

IIPOCTBIX M CJIOXHBIX BEILECTB B COOTBETCTBHM C IOJIOKEHUEM XMMHUYECKOTO 3emMeHTa B [lepuonndeckoil cucteme.
MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuonnueckoro 3akona JI.11. Menneneesa. [Iporuno3ssr [.11. Menneneea.




OTKpBITHE HOBBIX XUMUYECKUX IJIEMEHTOB.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3aLUI0 XUMHUUECKUX 3JIEMEHTOB
«Meranmndyeckue / HEMETAIUTMYECKUE CBOMCTBA, JEKTPOOTPULIATEIIBHOCTh M CPOJICTBO K AJICKTPOHY XUMHYECKHX
3JIEMEHTOB B COOTBETCTBUE C MX JJEKTPOHHBIM CTPOCHHUEM U TOJIOKCHHUEM B MIEPHOJINYECKON CUCTEME XUMUUYECKUX
snemeHnToB JI.1. MenaeneeBay.

Pazjnen 2. Xumuveckne peakiumn

11

Tema 2.1.
Turner
XUMHYECKHAX
peaxkuuii

OcHoOBHOE co/iep:KaHue

Teopernueckoe o0yueHue

Kﬂaccnquaum{ 1 TUIIbI XHUMHWYCCKHUX peaKHI/Iﬁ C Y4aCTHUEM HCOPraHHWYCCKHX BCIICCTB. KonngecTBeHHBIC
oTHOIICHUS B XUMHU. OCHOBHEBIC KOJHYECTBCHHBIC 3aKOHBI B XHMUU U pacyeCTbl MO YPAaBHCHUAM XHUMHYCCKHUX
peaKHHﬁ. Monp Kak CAMHHNIAa KOJMYCCTBA BCLICCTBA. MOJ'IHpHaH Macca. 3aKOHBI COXpaHCHHUA MACCbl U SHCPIUHU.
3aKoH ABoraz[po. MOJ'ISIpHBIﬁ 00beM ra3zos. OTHOCHTEIbHAS INIOTHOCTE a30B.

PeaKI_[I/II/I KOMHJ'IGKCOO6pa3OBaHI/IH C Yy4aCTHEM HCOPraHUYCCKUX BCIICCTB (Ha MMpUMEPC T'UAPOKCOKOMIIIICKCOB
OWMHKAa U aJ'IIOMI/IHI/IH).

HpaRanecmle 3aHATHUSA

CocraBrieHue ypaBHEHUW pEaKIUi COCAMHEHUS, Pa3JIOKEHUs, 3aMelIeHUs, OOMeHa. YpaBHEHHUS PpPeaKIuil
TOpPEHUsI, HOHHOTO 0OMEHA, OKUCIIEHUS-BOCCTAHOBIICHUSI.

Pacuer xommuecTBEHHEIX XapaKTCPUCTHK UCXOJHBIX BEIICCTB U MPOJAYKTOB PCAKIIHHU. Pacuer xommuecTBEHHEIX
XAPaKTCPUCTUK MPOAYKTA pCAKIIUN COCAMHCHUA, €CIIM OAHO U3 BCUICCTB JAHO B n30bITKE U/UIN COACPIKUT MMPHUMECH.
Pacuer maccoBoit unu oObEMHOI JONMM BBIXOJA MPOAYKTa PEAKIUU COSAUMHEHHS] OT TEOPETHUECKH BO3MOKHOTO.
Pacuetr 00BbeMHBIX OTHOIIIEHMI Ta30B. Pacder macchl (00BbeM, KOTHUECTBO BEUIECTBA) MPOAYKTA PEAKIIMH, €CIIU OHO
13 BEIIECTB JIaHO B BUJIE PACTBOPA C OMPEIEICHHON MacCOBOM J10JIe paCTBOPEHHOTO BEIIECTBA.

ypaBHeHI/ISI OKHCJICHUA-BOCCTAHOBJICHNA. Cremnenb OKHCJICHHUA. OKHCIUTEIb u BOCCTAaHOBHTCIIb.
OKHCIUTEIBFHO-BOCCTAaHOBUTEIIBHEIC pC€akuuu B HOpPUPOJAC, TPOU3BOJACTBCHHBLIX ITPOLECCAX W KUSHCACATCIbHOCTU
OpTraHru3MOB. OXuCINTEITHFHO-BOCCTAHOBUTEILHEIN MOTCHIHAI CPEABI. Cocrasnenne u YpaBHHUBAHUEC OKHCIHUTCIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaKuHﬁ MCTOAOM JJICKTPOHHOI'O OanmaHca. TunUYHBIE HCOPTaHUYCCKUEC OKUCIUTCIIN U
BOCCTAHOBHUTCIIN. 3HCKTpOJ’IH3 pacTBOPOB U paCIlsIaBOB coJieii.

Tema 2.2.
DNEKTPOIUTHYECKA

OcHoBHOe coaepkaHue

Teopernueckoe odyuenune




s OUCCOLMALUS U
WOHHBIA 00MEH

Teopust snexTponurudeckor auccoumanuu. Peakuuu monHoro oOmena. CocTaBieHHE peakIMi MOHHOIO OOMeHa
IIyTE€M COCTaBJIEHUS UX MOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUH.

['unponu3 coneil. 3HaueHUE TUAPOHM3a B OMOJIOTMYECKHX OOMEHHBIX Ipolieccax. [IpuMeHeHue Tuapoiamns3a B 2
MIPOMBILUIEHHOCTH.
JlabopaTropHble 3aHATHUS 2
JlaboparopHas paboTa «Peakuuu rupoiamn3an.
HccnenoBanue cpebl pacTBOPOB coJiel, 00pa30BaHHBIX CHJIBHBIMU U CIa0bIMH MPOTOJIUTAMHU, U UX PEAKIIHIA C 2
pacTBOpamH IIeN04H, U KapooHaTta HaTpusi. CocTaBieHHE peakluid THIPOIN3a COJIeH.
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BellleCTB 24
Tema 3.1. OcHoOBHOE co/lep:KaHue 6
Knaccudukanmus, Teopernueckoe o0yueHune 2
HOMCHKJIAaTypa H [IpenmMer  HeopraHumveckod XMMHUU. B3auMocBs3b  HeopraHuueckux  BemecTB.  Knaccuduxanms
CTPOCHUC Heopranuyeckux BemiecTB. I[IpocTeie U cnoxkHbie BemiecTBa. OCHOBHBIE KJIAcChl CIOXHBIX BEIIECTB (OKCHBI,
HCOPraHUYCCKUX  |ruapoKCUbl, KUCIOTHI, conu). HoMeHkiaTypa U Ha3BaHHME HEOPTraHMYECKHUX BEIIECTB MCXONS M3 UX XUMHUYECKOU
BCILECTB dbopMyINbl WM COCTAaBJICHHWE XMMHUYECKOW (DOpMyNbl HCXOAS W3 Ha3BaHMUS BELIECTBA IO MEXKIYHAPOTHOM WIIH
TPUBUAIILHON HOMEHKJIAType. 2
MexMonekyisspHble  B3aumoneucTBusa.  Kpucramwioruaparbl.  ArperaTHble  COCTOSIHUSL — BEIECTBA.
Kpucrannmaeckue u amopdusie BemecTBa. THUIBI KPUCTAIMYECKUX PEIIETOK (aTOMHAas, MOJICKYJsApHas, WOHHAs,
MeTajuInueckas). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOW pemeTku. [Ipuannb
MHOT000pa3usi BEUIECTB.
CoBpeMeHHbIE MPECTABICHUS O CTPOSHUU TBEP/BIX, JKUJKUX U Tra3000pa3HbIX BemlecTB. JKUIKUE KPUCTAIIIBI.
IIpakTnyeckne 3aHATHSA 2
Pemenune 3amau Ha pacueT MaccoBOW JONMU (Macchl) XMMHUYECKOTO JJIEMEHTa (COSAMHEHHS) B MOJIEKYJe
(cmecn).
Pemenne mpakTHYeCKMX 3aJaHW MO KIAacCUPUKAIMK, HOMEHKIATYype U XHUMHUYECKUM Qopmyram 9

HCOPTaHUYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (HaBBIBaTI) N COCTaBJIITH q)OpMy.]'IBI XUMHUYCCKUX BCIICCTB,
OIpeNeNATh IPUHAAIEKHOCTD K KIIacCy).
HcTouynukyn Xxumuueckoil uHpopmanuu (HayyHas W y4yeOHO-Hay4yHas JIUTeparypa, CpeICTBAa MacCOBOM




uHpopmanuu, cetb UutepHer u apyrue). [louck mHopmanmu mo Ha3BaHHUSIM, WACHTU(PHUKATOPAM, CTPYKTYPHBIM
dbopmynam.

Tema 3.2. OcHoOBHOE coepKaHue 16
DusuKo- Teopernueckoe o0yuenue 6
XUMHUYCCKUC Mertamipl. Ob6mme ¢usnyueckue W XUMUYECKHE CBOWCTBAa MeTayioB. CrocoObl mosrydeHus. 3HAYCHHE
CBOCTBA METaJUIOB U HEMETAJUIOB B IIPUPOJE U KU3HEACATEIBHOCTH YEJIOBEKa M OpraHu3MoB. Kopposus MeTauioB: BHJbI 2
HCOPTraHWYCCKUX  [KOppO3UH, CIIOCOOBI 3aIUTHl METAIIOB OT KOPPO3HH.

BCHICCTB Hemeramnpl. O0mue ¢puzndeckue 1 XMMHUYECKUE CBOMCTBA HEMETA/UIOB. THUIMYHBIE CBOMCTBA MeTauioB [Y—
YII rpynn. Knaccudukanuss 1 HOMEHKIAaTypa COeAMHEHUH HemeTamaoB. KpyroBopoTsl OMOI€HHBIX 3JIEMEHTOB B 2
IpUpOJIE.
XVMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEILECTB (OKCHI0B, TMIPOKCUIOB, KUCIIOT, COJIEH
U Jp.). 3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB IPOCTHIX BEILECTB, BOJAOPOJHBIX COCIMHEHUI, BBICIIMX OKCHJIOB U 2
THJIPOKCHUJIOB.
IIpakTHYecKkne 3aHATHS 2
CocraBieHue ypaBHEHUH XMMUYECKHUX PEAKIUN C y4aCTHEM IPOCTHIX U CIOXKHBIX HEOPraHMYECKUX BEIECTB:
OKCHJIOB METAJUIOB, HEMETANIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KUCIOT, OCHOBAaHUN M aM(OTEpHBIX
TUAPOKCUIOB, HEOPTaHNYECKUX COJIEH, XapaKTEPU3YIOIUX UX CBOWCTBA. 2
Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3a/laHUN Ha CBOMCTBA M MOJYYEHHE HEOPTraHMYECKHUX
BEIIECTB.
JlabopaTropHble 3aHATHUS 2
JlaGopatopHas pabota «CBoiCTBa METANIOB U HEMETAIIJIOB.
HccnenoBanue pU3NUECKUX M XUMUYECKHUX CBOWCTB METAJUIOB U HEMETAIOB. PerieHne sKcrepuMeHTalbHbIX 5
3a7a4 10 CBOWCTBAM XHMMHMYECKHM CBOMCTBAM METAJJIOB M HEMETAJJIOB, IO PACIO3HABAHUIO M IOJYYEHUIO
COEIMHEHUI METAJUIOB U HEMETAJIOB.

Tema 3.3. OcHoBHOeE coiep:KaHue 4
Ipoun3sBocTBO Teoperuueckoe oGyuenue 2
HCOPraHHICCKHX OOmue mnpeacTaBlieHUss O MPOMBILIUICHHBIX CHOCO0ax TMOMY4YeHHS XHMHUYECKHUX BelIeCTB (Ha MpuMepe
BCIICCTB. IIPOM3BOJICTBA aMMHAKa, CEPHON KHUCIIOTHI). 2
3HaueHue u

IIepHaﬂ N LOBCTHas MCTAJLTyprus. HpaKTH‘-IeCKOG MNPUMCEHCHHUEC OJJICKTPOJIN3a I IMOJTYUYCHUA IHNCIOYHBIX,




IPUMEHEHNE B|111€]I0YHO3EMEBHBIX METAJUIOB U aMOMUHUS. CTEKJIO M CUJIMKATHAs POMBILUIEHHOCTD.
OBITY u Ha [Tpobnema 0TX010B U TOOOYHBIX POITYKTOB.
IIPOU3BOACTBE IIpakTHyeckue 3aHATHA 2
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 33aJaHUIl O POJIM HEOPraHMYECKOM XMMHUU B Pa3BUTUU MEIULUHBI,
CO3JIaHUM HOBBIX MaTepuajoB (B CTPOUTENHCTBE U JIP. OTPACIAX MPOMBIILJICHHOCTH), HOBBIX MCTOYHUKOB SHEPTUU 5
(ampTEepHATUBHBIE HCTOYHHKU HHEPrUU) B PEIICHUU MPOOJIEeM D3KOJIOTUYECKOM, SHEPreTUYECKOM M MUIIeBOU
0e30MacHOCTH.
Paznen 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 14
Tema 4.1. OcHoOBHOE co/lep:KaHue 4
Knaccudpukanus, Teopernueckoe o0yueHune 2
CTpOCHHUE u IIpeamer oprannyecko XUMHUH. B3anMOCBS3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOCHHE KaK MOPSIOK COEIMHEHHUSI aTOMOB B MOJIEKYJIE COIJIaCHO MX BaJICHTHOCTU. OCHOBHBIE
OpraHn4eCKUX MOJIOKEHUSI TEOPUM XMMHYECKOTO CTPOEHHUs OpraHuueckux coeauHeHuid A.M. BytnepoBa. YriepoaHblil ckener
BCILECTB OpraHUYecKON MOJeKyNbl. MoONeKyIsipHbIe U CTPYKTYpHbIE (pa3BEepHYThIC, COKpAILICHHBIE) XUMUYECKHE (POPMYIIBL. 5
3aBHCHMOCTh CBOWMCTB BELIECTB OT XHMHUYECKOTO CTpPOeHHUs Molekyl. M3omepus u u3omepbl (CTpyKTypHas,
reomeTpuyeckas (Luc-TpaHc-uzomepusi). KparHocTe XUMHUYECKO CBA3H.
[TousstTue o QyHkuMoHanbHOM rpynne. IlpuHIMIBI  KIacCMpUKALKUKM  OPraHUYECKHX COEAMHEHMU.
MexnyHapoaHas HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHUH.
IIpakTnyeckne 3aHATHA 2
Homenknarypa opraHMueckux COEIMHEHUN OTAENbHBIX KJIacCOB (HACBIIIEHHBbIE, HEHACBIIIEHHbIE U
apoOMaTUYECKHUEe YIIEBOAOPOAbI, CIIUPTHI, (PEHOIIBI, aNbAETUIbl, KETOHBI, KapOOHOBBIE KUCIOTH U Ap.) CocTaBlieHue
MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMyS OpPraHMYECKUX BELIECTB OTJENbHBIX KJIACCOB, HCHOJIb3Yd HUX 2
Ha3BaHUS 110 CHCTEMaTH4YecKoi HOMeHKiaType. Pacuersl mpocreiimeii ¢popMysbl OpraHn4eckoil MOJIEKYIbl, HCXO/A
13 3JIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHoBHOeE coiep:KaHue 24
CpoiicTBa Teopernveckoe o0yuenue 14




OpraHUYECKUX OU3UKO-XMMUYECKHE  CBOMCTBA  OpPraHWYECKHX  COCIMHEHUH  OTAEIBHBIX  KJIACCOB  (0COOEHHOCTH
COEIMHEHU N KJaccu(uKauy 1 HOMEHKJIATyphl BHYTPHU KJIacca; TOMOJIOTHYECKHH psal U o0mias Gpopmyia; usomepust; Gpusnueckue
CBOICTBA; XUMUYECKUE CBOWCTBA; CIIOCOOBI TIOTyYEHUS):
— IpelenbHbIE YIVIEBONOPOABL. ['OopeHMe MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHMKOB TEIUIA B
IPOMBIIIJIEHHOCTH U ObITy. CBOICTBA NPUPOAHBIX YIVIEBOJOPOIOB, HAX0XK/IEHHE B IPUPOJE U IPUMEHEHUE AJIKAHOB; 2
— HEIIpEeJeNIbHBIE U apOMaTUYECKUE yriieBoaopoAsl. [lonumepusanus 3THIIeHa KaK OCHOBHOE HAIIPABIICHUE €TI0
UCIIOJIb30BaHus. l'opeHue alerusieHa KaK MCTOYHHUK BBICOKOTEMIIEPATYpPHOIO IUIAMEHU /JIs CBapKM U PE3KU 2
METaJUIOB;
— KHCJIOpOACOJEpKaIllMe COEAMHEHUs (CIUPThl M MpocThle 3GUpbl, (PEHOJBI, aNbIeruibl U KETOHBI,
KapOOHOBBIE KHUCJIOTBI U HMX Npou3BoAHbIE). [IpakTHyeckoe NpuUMeHEHHE STUICHIVIMKONS, TJHMLEpHHa, (eHoua. 5
[Tpumenenue opmanpaeruaa, aneraibleruja, yKCyCHOM KUCI0Thl. Mblia Kak COJM BBICIIUX KapOOHOBBIX KHMCIOT.
Moro1ye CBOMCTBA MbLIIA;
— a30TcoepKaIIe COSTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH). 2
Knaccupukamuss #u  OCOOCHHOCTH  OpraHMYECKHX  peakuuil. PeakunoHHble UEHTpPHL.  Paaukamsl. 9
[TepBoHayasbHbIE IOHATHS O TUIIAX U MEXAHU3MAaX OPIaHUYECKUX pEaKLUil.
IIpakTnyeckue 3aHATHSA 2
Pemienne nenouek mpeBpaleHNUid Ha TEHETUYECKYIO CBS3b MEXKAY KJIACCAMHM OPraHWYECKHX COCIMHEHHU C
COCTABJICHUEM HAa3BAHWM OPraHMYECKUX COEAVMHEHUN IO TPUBUAIBHOM WM MEXAYHApOIHOM CHUCTEMATUYECKON 2
HOMEHKJIaType. PelieHne pacyeTHbIX 3a/1a4 10 ypaBHEHUSAM PEAKIMM ¢ y4aCTHEM OPraHUYECKUX BELIECTB.
JlabopaTropHble 3aHATHUS 2
JlaGopatopHas pabota «IloxydyeHue sTuIeHa U U3yYEHHE €ro CBOMCTBY.
[TonydyeHue »TuIeHa U3 3TaHOJA B JIAOOPATOPUM U H3yYeHHE €ro (U3NYECKUX M XHUMHUYECKHX CBOWCTB. 5
CocraBneHne peakuui NPUCOEAVHEHHS M OKUCICHMsS HAa INpUMepe dJTuieHa. PelleHue pacdeTHBIX 3ajad ¢
UCIIOJIb30BAaHNUEM IIJIOTHOCTHU I'a30B 10 BOJOPOLY U BO3AYXY.
Tema 4.3. OcHoBHOE coep:KaHue 10
Opranunyeckue Teoperuueckoe o0yueHne 6




BELIECTBA B buooprannueckue coenunenus. [Ipumenenue u Ouojoruueckas posib yriaeBofoB. OKUCIEHUE YTIIEBOJIOB —
KHU3HEIEATEILHOCT | MCTOYHUK SHEPIHM KHUBBIX Opranu3MoB. OOnacTé NMpUMEHEHUsT aMHHOKHUCIOT. IlpeBpamieHus OeNKOB NUINK B
U 4eJoBeKa. | oprannsMe. buonornueckue ¢ynkiumu OenkoB. buomormueckue ¢yHkimum >xupoB. Ponb opraHmdeckoil XuMuu B 4
[TpousBosacTBO M| peuieHnu npoOIeM NUILEBONH OE30MaCHOCTH.
IIPUMEHEHNE HyxiienHoBble KUCIIOTHI: cocTaB U cTpoeHue. CTpoenue HykieotunoB. CoctaB HykJIeMHOBBIX kucioT (AHK,
OpPraHUYECKUX PHK). Ponb HyKJIEMHOBBIX KUCIIOT B )KM3HEEATEIbHOCTH OPIraHU3MOB.
BCIICCTB B [Tpon3BOICTBO OpPraHWYECKUX BEIIECTB: NMPOU3BOACTBO MeTaHOJa, nepepaborka HepTu. [lonmdTHieH Kak
IMPOMBIIIICHHOCTH |KPYIHOTOHHA)KHBIM IMPOIYKT XUMHYECKOro mpousBoicTBa. IIpumenenue stuinena. IIpou3BoACTBO M NpUMEHEHHE
Kay4dyKa U pEe3UHBI.
CuHTeTH4eCcKNe U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOECHUE, CBOMCTBA. [IpakTHueckoe 1crnonbpb30BaHUE BOJIOKOH.
CuHTeTHyeckre IMJIEHKH: HM30JIMs JUIsl MPOBOAOB, MEMOpPAHbI ISl ONpPECHEHHs BOJbI, 3alUTHBIE IUIEHKHU JUIS 2
aBTOMOOWJIEH, TUIACTBIPU, XUPYpruueckue MoBs3KU. HOBbIE TEXHOJOIMM [JajibHEHIEro COBEPLICHCTBOBAHMS
IIOJIMMEPHBIX MAaTEPUAJIOB.
Ponp opranmdeckoil XumMuM B pelICHUM IMPOOJIEeM 3HEpPreTHYeckoi Oe30I1aCHOCTH, B PAa3BUTHU MEIULUHBI,
CO3/1aHUU HOBBIX MaT€pUaJIOB, HOBBIX HCTOUHUKOB YHEPIHH (IbTEPHATUBHBIE UCTOUYHUKU YHEPTHH).
IIpakTHyeckune 3aHATHA 2
PemieHne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUK IO COCTABJICHUID XHMHUYECKMX PEAKLUN, OTPAKAFOIIMX
XUMHYECKYI0 AaKTHUBHOCTb OPraHWYeCKHMX COEAMHEHWH B pAa3IMYHBIX cpegax (MpUPOAHBIX, OUOJIOTHYECKUX, 2
TEXHOTECHHBIX ).
Paspean S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYCCKHX PeaKIui 12
Tema S.1. OcHoOBHOeE coiep:KaHue 4
Kunernaeckne Teopernueckoe odyuenue 2
3aKOHOMEPHOCTH Xumnueckue peakiuu. Knaccupukanus XMMHYECKUX peakiuii: mo (a3oBoMmy cocTaBy (TOMOTE€HHBIE H
1IPOTCKaHUsA reTepOreHHbIE), 10 UCIOIb30BaHUIO KaTaiu3aTopa (KaTaluTHUeCKUe U HeKaTaTuTUYECKHE).
XHUMHYCCKHX CkopocTh peaklud, €€ 3aBUCHUMOCTh OT pAa3IMYHBIX (DAKTOPOB: NPUPOIBI PEArHpyIOIIMX BEIIECTB, 9
peakmi KOHIIGHTpAIlMd PEarupyroIIux BemecTB, Temmeparypbl (mpaBwio Bant-T'odda), mmomamm peakimoHHOM

IMMOBEPXHOCTHU, HAIIUYHMA KaTallu3aTopa. Ponb KaTaJIn3aTOpOB B ITPUPOAC U IMTPOMBIIIJICHHOM ITPONU3BOACTBE.
SHCpF Hs1 aKTHUBallUU. AKTI/IBI/IpOBaHHHﬁ KOMILJICKC. KaTaJ'II/BaTOpBI U KaTajau3. Pojb KaTaJIn3aToOpOB B IIPHUPOAC




" MPpOMBIINIJIICHHOM ITPOU3BOJACTBC.

JlabopaTopHble 3aHATHS

M3ydyeHne 3aBHCMMOCTH CKOPOCTH XHMHYECKOM pEaKIWU OT KOHIEHTPAIlMM PEarupyroluX BEIIECTB M
TeMITEPaTYPHL.

JlaboparopHas paboTa Ha BEIOOD:

1. JIaGoparopHast pabora «OrpeneneHue 3aBUCKIMOCTH CKOPOCTH PEAKIMH OT KOHIIEHTPAIMH pearupyrommux
BemecTBy. VccienoBanue 3aBUCHMOCTH CKOPOCTH PeakIUK OT KOHIeHTparuu. OnpeneneHne KOHCTAHThl CKOPOCTH
peakuu rpaduIeCKuM METOIOM.

2. JIaboparopHas pabora «OnpezeneHre 3aBUCUMOCTH CKOPOCTH peakluu OT Temreparypsl». VccienoBanue
3aBUCHMOCTH CKOPOCTH PEaKIMH OT TeMIeparypsl. PacueT sHepruu akTUBaIMy peaKiyy.

Pemenne mpakTUKO-OPHEHTHPOBAHHBIX 3aJaHUi Ha aHalU3 (aKTOPOB, BIMSIONIMX HA M3MEHEHHE CKOPOCTH
XMUMHUYECKON peaKIlvu.

Tema 5.2.
TepMoguHamMuueck
ue
3aKOHOMEPHOCTHU
MIPOTEKAHUS
XUMHYECKHUX
peaKkuui.
PaBHOBecue
XAMHYECKUX
peaxuuii

OcHoBHOE€ CoacpKaHuEC

TeopeaneCKoe oﬁyqe}me

Knaccugukaiuss XUMUYECKUX PEaKIUi: 0 TEIIoBoMY 3P deKTy (3K30TepMHUYECKHE, SHIOTCPMHUUECKHUE), 10
obpatumoctu (oOpatumbie W HeoOpatumble). TeroBbie 3h(EKTHI XUMHUYECKHX peakiui. TepMoXxuMu4ecKue
ypaBHeHUs. OOpaTHMOCTh peaknuid. XHWMHYECKOE DPABHOBECHE M €ro CMEIICHHWE TIOJ[ JICHCTBHUEM pa3MYHBIX
dakTopoB (KOHIICHTpAIUSl PEAreHTOB WM MPOAYKTOB pEaKIWW, IaBJICHHWE, TeMIeparypa) JUIS CO3JaHUus
ONITHMAJTBHBIX YCIIOBHIA MPOTEKAHUS XUMHYECKHUX TIPOIICCCOB.

[Tonsitue 06 sHTaNmbUK U SHTpOoNHHU. JHeprust ' no6ca. 3akon ['ecca u cieacTBust U3 Hero. Posb cMmemenus
paBHOBECHS B TEXHOJIOTHYECKHX MPOIECcCaXx.

HpaKaneCKue 3aHATHSA

[Tpunuun Jle Illarense. Biusaue paznuuubix GakTOpoOB HA U3MEHEHHE PABHOBECHUSI XUMUYECKUX PEAKITHIA.

3aKoH ACMCTBYIOIIMX MAacC U KOHCTAHTa XMMHUYECKOTIO paBHOBecUsA. PacueTbl paBHOBECHBIX KOHLEHTpaLUil
pearupyrommx BemecTB U MPOAYKTOB peakiuid. PacueTsl TemioBoro 3gdexra peakiium.

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuii Ha nmpuMeHeHue npuHununa Jle-Illatense mis HaxoXAeHUA
HalpaBJIEHUs CMEIIEHUsS PABHOBECHUS XHWMHYECKOM peakmuu W aHaim3 (aKTOpOB, BIUSAIONMIUX Ha CMENICHUE
XHMHYECKOTO pPAaBHOBECHSI.

JlabopaTopHble 3aHATHS




JlaboparopHas pabota «/3ydyeHre BIUSHUS pa3INIHBIX (PAKTOPOB HA CMEIICHUE XHMHYECKOTO PABHOBECHS.

HccnenoBanue BIUSHUS U3MEHEHUS KOHIICHTPAIIUU BEIIECTB, PEAKIIMH CPEIbl U TEMIEPATyphl HA CMEIICHHE
XUMHUYECKOro paBHOBecHs. CpaBHEHHE MOJTYYCHHBIX PE3yJIbTaTOB C TEOPETUYECCKU MPOTHO3HPYEMBIMU HA OCHOBE
npunnuna Jle [larenbe.

Pazpgea 6.

JAucnepcHble CHCTEMBbI

Tema 6.1.
HucnepcHbie
CUCTEMBI u
bakTopsI ux
YCTONYUBOCTH

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me

N | &~ [loo

Hucnepcubie cucteMbl. Kommonaneie cucteMbl. UCTHHHBIE paCTBOPBI.

PactBopeHne kak (u3HKO-XMMHYECKHid Tiporiecc. PactBopel. CrocoObl TPUTOTOBJICHHS PACTBOPOB.
PacTtBopuMoctb. MaccoBast 101 pacTBOPEHHOrO BemiecTBa. [IpenenbHO TOMYyCTUMbIE KOHUEHTPAUMM M HUX
HCIIOJIb30BaHUE B OLIEHKE IKOJIOTHUECKON 0€30MaCHOCTH.

Knaccudukanus nucnepcHbIX cucteM o coctaBy. CtpoeHue u pakTopbsl YCTOMYUBOCTH JAUCIIEPCHBIX CHCTEM.
Pacnio3naBanue MCTUHHBIX PACTBOPOB, KOJIJIOUTHBIX PACTBOPOB M IpyOOaUCHEpCHBIX cucTeM. CTpoeHHE MUIIEIUIBL.
PaccemBanme cBera Mpu MPOXOXKICHHH CBETOBOIO Iy4Ka 4Yepe3 ONTHUYECKM HEOAHOPOIHYI cpeny (dddexra

Tunnans).

IIpakTH4eckne 3aHATHA

Pemienue 3a1a4 Ha IPUTOTOBJIEHNE PACTBOPOB.

Pemenne mpakTUKO-OPHUEHTHPOBAHHBIX PACUETHBIX 3aJaHUl Ha JTUCIHEPCHBIE CHCTEMbI, HCIOJb3YyEeMbIE B
OBITOBOM M MPOM3BOACTBEHHOMN JESTENbHOCTH YEJIOBEKA, C MO3HUIMM 3KOJOrHYeckoi 0e30MacHOCTH MOCIEACTBUN U
IPaMOTHBIX PEIIEHUN MPOOIIEM, CBA3AHHBIX C XUMHUEH.

Tema 6.2.
Hccnenosanue
CBOICTB
JTUCTIEPCHBIX
CHUCTEM i UX
UIEeHTU(DUKAITIN

OcHoBHOE CoAEpKaHue

JlabopaTopHbIe 3aHATHS

JlabopaTtopHnas pabota «[IpuroroBieHue pacTBOPOB».
[IpuroToBneHne pacTBOPOB 3aJaHHOW (MOJSIPHOHM) KOHIIEHTpauu (C MPaKTUKO-OPUECHTHPOBAHHBIMU
BOIIPOCAMH ), OTIpeieNICHUE CPeIbl BOJHBIX PACTBOPOB.

Ha6opaTopHa;1 pa60Ta «HccaenoBanue AUCHICPCHBIX CUCTCM.

[IpuroroBneHne W W3y4eHUE CBOWMCTB JUCIEPCHBIX CHCTEM pa3HBIX BHJIOB: CYCHEH3WH, 3MYJbCUH,

KOJUIOMIHOTO pacTBOpa. CpaBHeHI/Ie CBOMCTB MCTHHHBIX U KOJUIOMAHBIX paCTBOPOB, BBISABJICHUC OCHOBHBIX pa3m/1qm71




MCKAY HUMMU.

Paszpnen 7. KadecTBeHHbIe peakiii 00HAPYKeHHs HEOPTaHUYEeCKNX M OPraHMYeCKHUX BellecTB 8

Tema 7.1. OcHoOBHOE co/lep:KaHue 4
OGnapyxenue IpakTHyecKne 3aHATHS 2
HEOPraHn4CCKUX KauecTBeHHbIE XUMUYECKUE PEAKLIUU, XapaKTEPHbIE ISl OOHAPYKEHUSI HEOPTaHUYECKUX BELIECTB (KATHOHOB
KaTHOHOB Uiy anuoHoB). CocTaBiieHHE YpaBHEHMHM peakiuil oOHapyxkeHus kaTuoHoB I[-VI rpynnm M aHMOHOB, B T.4. B 5
AHHOHOB MOJICKYJIIPHON M MOHHOU (popmax.

Peakiun oOHapyKeHUsI HEOPIraHUYECKUX BEILECTB B PEaIbHBIX 00BEKTaX OKpYKaroIel cpeibl.

JlabopaTropHble 3aHATHUS 2

OOHapy)XeHHe HEOpraHM4ecKux BemecTB (katuoHoB [-VI rpynm wiM aHHOHOB) € MCIOJb30BaHHEM
KAaUECTBEHHBIX AHAJTUTUYECKUX PEAKLIHM.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JIaGoparopHas paboTa «AHAIUTUYECKHE peaKuu KaTHOHOB [-VI rpymm».

[IpoBeneHNe KaUECTBEHHBIX PEAKIUil, UCIIOIb3YEMBIX I OOHAPYKEHUs KaTUOHOB | rpynmsl (kanus, HaTpus,
maraus, ammoHus), II rpynmsl Ha npumepe Oapus, III rpymnmer — cBunba, IV rpynmbl —  amomuHws, 9
V rpymnmnsl — xene3a (I u III), VI rpynnst — Hukens. Onucanne HabI0AaeMBbIX SBJICHUN U COCTABIEHUE XMMUYECKUX
peaKuui.

2. JJaboparopHas paboTa «AHAIUTUYECKHE PEaKIIUH AaHUOHOBY.

[TpoBeneHne KauyecTBEHHBIX PEAKIMH, HCIOJB3YeMbIX [UIs OOHapy)XeHUs aHHOHOB: KapOoHarta, ¢ocdara,
cynbdarta, cynbduma, HUTpaTa, XjJopuaa u aAp. OnucaHue HaOIIOJAEMbIX SBICHHH M COCTaBIEHUE XUMHUYECKHUX
peaKunii.

Tema 7.2. OCHOBHOE COlep/KAHME 4
OO6HapyxeHue IIpakTH4eckue 3aHATHSA 2
OpraHu4IcCKUX KauecTBeHHBIE XMMHUYECKHUE PEAKIUH, XapaKTepHbIE Ui OOHApPYKEHUSl OTIENbHBIX KJIACCOB OPraHUYECKUX
BCIICCTB COeTMHEeHM: ()EHOJIOB, abJCTHIOB, KpaxMaa, YKCYCHOW KUCIOThI, aMUHOKHUCIIOT U JIp. 9
OTACIBbHBIX Jlenarypanus 6eKOB IPU HATPEBaHUM, IIBETHBIE PEAKIIMH OEIKOB.

KJIaccoB ¢ CocraBieHre KaueCTBEHHBIX peaklnii 0OHapYKEHHUSI OPraHNYEeCKUX COeIMHEHUN OTIENIbHBIX KJIACCOB.
HCIOJIL30BAHIEM JlaGopaTopHble 3aHITHS 2




Ka4C€CTBCHHBIX
peakuuii

OOHapykeHne OPraHUYECKUX COEAMHEHNN OTIENbHBIX KJIACCOB.

JlaboparopHas paboTa Ha BEIOOD:

1. JlTabopaTopHas pabota «KauecTBeHHbIE Peakliui HAa OTACJIbHbIC KJIACCHI OPraHUYECKUX BELICCTBY.
[TpoBeneHne Ka4YECTBEHHBIX PEAKIIHIA, HCIIOIB3YEMbIX Il OOHAPYKCHUSI OPTaHUYECKUX BEIIECTB Pa3IHYHBIX

KJaccoB: (DEHOJIOB, albJEruoB, KpaxMayia, YKCYCHOM KHCJIOThI, aMHMHOKHUCIOT, OenkoB u Jap. OnucaHue
HaOJII01aeMBbIX SIBICHUH U COCTABICHHE XMMUYECKUX PEAKLUI U/ NI CXEM. 2
2. JlabopatopHass pabora «KauecTBEHHBI aHaJIM3 OPraHUYECKUX COCIUHEHHUH 10 (YHKIHOHAIBHBIM
rpymnmnam».
IIpoBeneHNE KaYECTBEHHBIX PEAKIUI, UCIIOJIB3YyEMBIX JJI PACIIO3HABAHUS OPraHUYECKUX BEILECTB OTACIIBHBIX
KJIACCOB MO (DYHKIMOHAIBHBIM TPYNIaM: Ha MPUMEpPEe aMUHOKHCIOT M KapOOHOBBIX KHCIOT, CIIUPTOB U (PEHOJIOB,
IBJETUAOB M KeTOHOB. OnrcaHue HabII0AaeMBbIX SIBIICHUH U COCTABIICHHE XUMUYECKUX PEaKINi U/UIIHA CXEM.

IIpodeccnonanbHO-0PHEHTHPOBAHHOE COePKAHME (COaep/KaHNe TPHKJIAJTHOTI0 MOXYJIsI) 32

Paznea 8. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa 4

Tema 8.1. OcHOBHOe coep:KkaHue 4

XuMust B IIpakTHyecKue 3aHATHSA 4
ObITy 1 Okosnoruyeckass 0€30MaCHOCTh TOCJIEACTBUN OBITOBOM M IPOU3BOJCTBEHHOW JESATEIBHOCTH YEJIOBEKA, 2
TNIPOU3BOJICTBEHHOM | cs3aHHast ¢ MepepabOTKOl BEIecTB; TMOMCK M aHAIN3 XUMHYECKOH MH(OPMAIMH M3 PasIMYHBIX HCTOYHUKOB
ACATEIBHOCTH (HayyHast 1 yuyeOHO-Hay4yHasl JUTeparypa, CpeJicTBa MaccoBoil nHpopmauu, cetb IHTEpHET U apyTHe).
1CJI0OBEKa Keiicsl (¢ yuetom Oynyieit npodeccuoHanbHOM NesSTeTbHOCTH) Ha aHAINU3 HH(GOpPMAIMK O TPOU3BOACTBEHHON

NeSITeIbHOCTH YelIOBeKa, CBA3aHHOM ¢ mepepabOTKOW W TOJIY4YEHHMEM BEIIECTB, a TaKXe C OSKOJIOTHYECKOH
0€30I1aCHOCTBIO.
3ammra keiica: [IpencraBnenue pe3yabTaToB pelieHUs KEWCOB (BBICTYIIJIEHUE C ITPE3EHTAINEH ) 2

*Pazgea 9.1. UcciaenoBanne m XMMHUYECKHI aHAIU3 00beKTOB Ouocdepnl (VI YKPYNHEHHBIX IPyNN CHelHAJbHOCTEl/ 28
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 coJiep:kaHue 4
OcHoBbl JlaGopaTropHble 3aHATHS 2
nabopaTopHO JlaGopatopHas pabota «OCHOBBI 1Ta0OPATOPHON MPAKTUKM.

IIPaKTHKHU B JlaGopaTopHasi mocyia M XUMHUYECKHEe peakTuBbl. OCHOBHbIE NabopaTopHble omepauuu. JlaboparopHoe 2
npodecCHOHAIBHEI |oGopyaoBanue. TexHHKa Ge30MACHOCTH U MPaBHIA PAGOTHI (IIOBEIEHNs) B 1a6OPATOPHH.




X abopaTopusix

HpaKaneCRne 3aHATHSA

BrImosiHeHHE THIIOBBIX PAacUeTOB IO TEMAaTHKE SKCHEPUMEHTa (BBIXOJ MPOJYKTa PEaKLUH, Macca HAaBECKH,
00bEM PaCTBOPUTEIISA).

OO6paboTka JaHHBIX, aHAIU3 W OLEHKA UX JOCTOBEPHOCTH (BBIUMCIICEHHE CpEIHEro 3HAuYeHUs
HKCIEPUMEHTANBHBIX JaHHBIX, TOTPEIIHOCTH).

[IpencraBieHue pe3ynbTaTOB SKCIEPUMEHTa B pa3in4yHoOil Qopme (Tabmuua, rpaduk, OT4YeT, AOKIAL,
MIPE3CHTAIINSA).

Tema 9.1.2.
XUMHYECKUN
aHaJIu3 Mpo0 BOJIbI

OcHoOBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

Knaccudpukauus mnpoO Boabl MO BUAY W HA3HAUYEHUIO, HCXOJS U3 €€ XUMHUYECKOr0 COCTaBa.
OpranonenTuveckre CBOWCTBa (3arax, MpO3pavyHOCTb, IIBETHOCTb, MYTHOCTb) BOJABl. KHCIOTHOCTh M IIEJIOYHOCTH
BoAbl. pH cpenbl u meroasl ee onpeneneHus. KecTKOCTb BOJAbI U METOIbI €€ omnpeaeneHus. CynHoCTh MeToza
TUTPOBAHUS.

BI/IIH)I JKECTKOCTHU BOJbI (BpeMeHHaﬂ n HOCTOSIHHaSI). KecTrocTh BOJBI KaK IpUYXHA BBIITAACHUA OCAAKOB HJIN
00pa3oBaHus COJICOTIIOKEHUM, UMEIOIIUX MECTO B OBITY U Ha TPOU3BOICTBE.

Cocrasn COJIGI>'I, BBI3BIBAKOIIIHUX KECTKOCTH BOJBI. XnuMuyeckue MpoHeCChbl, YCTPpAHAIOMIHUE KECTKOCTH BOJBI.
VYpaBHEHHSI XUMUYECKHUX PEAKIUM, WUIFOCTPUPYIOLIIUX IPOLECCHI, MPOUCXOIAIIUE IMPU YCTPAHEHUU KECTKOCTH.
YcTpaHeHne BpEeMEHHOW JKeCTKOCTH OBITOBBIMH U XUMHUYECKHMMH criocobamu. CriocoObl ycTpaHEHHs] MOCTOSHHOU
JKECTKOCTH.

HpaKaneCKue 3aHATHSA

CnocoObl BBIPAXKCHUA KOHICHTpAalIUU PACTBOPOB: MACCOBAsA AOJII pACTBOPCHHOTO BCHICCTBA, MOJISIpHAA U
MOJIAJIbHAd KOHLCHTPAIUU. TI/ITp pacTBOpa. Pemienune MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUUCCKUX 3aJlaHuil Ha
pacyer KOHI.[CHTpaI_[I/Iﬁ 3arpsA3HAK0IINX BCHICCTB U HUX CPABHCHUC C IMPEACIIBHO MOOIYCTUMBIMH KOHICHTPAIUAMH

(TIIK).

JlabopaTopHble 3aHATHS

HccnenoBanne XMMUYIECKOTO COCTaBa P00 BOJIBL.

JlaGopaTopHas paboTa Ha BBEIOOP:

1. JTaGopaTtopHas pabora «OuncTKa BOABI OT 3arps3HEHUI.

Hcnonb30BaHue METOAOB (PUIBTPOBAHUSA M aJCOPOLMU JUIS OTACICHMS 3arpsi3HEHHH B HCCleayeMoi mpobe




BOABl. BeIOOp MeToma OYHMCTKM B 3aBHCHMOCTH OT Buja 3arps3HeHus. CpaBHeHHE 3(D()EKTUBHOCTH pPa3IMYHBIX
METOJIOB OYMCTKH BOJIbI B Pa3HBIX YCIOBHSIX (B JIA0OPATOPUH, B IOMAIIIHUX U MOJIEBBIX YCIOBHUSX ).

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

Omnpenenenne pH cpenbl ¢ MOMOUIBIO YHHBEpPCaIbHOIO HHIMKATOpa. lcronb3oBaHWE TUTPOBAaHUS IS
omnpezeneHuss KUCIOTHOCTH. OmpeneneHue oO0meld KUCIOTHOCTH BOJbL, pacdyeT CBOOOJHON KHCIOTHOCTH.
Onpenenenne o6meld W cBOOOAHOW 1IenoYHOCTH. COCTaBICHHE YpaBHEHUW pEaKIui, MPOTEKAIOIUX IPU
OTpeIeNIEHUU KHUCIOTHOCTH/ IIEIOYHOCTH MpoO BOJBI. YCTaHOBJIEHHE CIHOCOOOB HCIOJIB30BAaHUSI HCCIEIOBAHHBIX
po0 BOIbI B )KU3HEACATEIIBHOCTU YEJIOBEKA, HA OCHOBE MOJIYYEHHBIX JJAHHBIX O COCTAaBE.

3. JlabopaTtopHas pabora «OnpeneneHne KECTKOCTH BOAbI U CITIOCOOBI €€ YCTPaHSHUS».

CriocoObl  ycTpaHEHHsI BCEX BHIOB KECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJICH >KECTKOCTH. PermcHwme
OKCIIEPUMEHTAIBHON 33Ja4d HA BBISBICHUE BPEMEHHOW W IOCTOSTHHOHN XKecTKOCTH BOJBI. OIIEHKa BEPOSTHOCTH
YCTpaHEHUS BCEX BUJIOB JKECTKOCTH B IOMAITHUX YCIIOBHUSX.

Tema 9.1.3.
XUMUYEeCKUH
KOHTPOJIb Ka4eCTBa
MIPOJIYKTOB
MMUTaHU

OcHoBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

KavecTBeHHBIII XWMHUYECKHH COCTaB MNPOAYKTOB NHTaHUs. BemectBa, danpcuduuupyromme mTpoayKThl
IIUTaHWs, U BEIIECTBA, 3arpA3HAIONIME MPOLYKTHI NUTaHUs. OnpenencHue 3arpA3HAOIMX XMMHUYECKUX BEILECTB B
IIPOJYKTaxX IMUTaHUsA, ONIPEICIICHUE BEIIECTB, HE 3asBJIEHHBIX B COCTABE IPOAYKTOB IIUTAHMUS.

HpaKaneCKue 3aHATHUSA

OpFaHI/I‘ICCKHG U HCOPIraHNYCCKNEC BCIICCTBA, BXOJAIIUC B COCTAB IIPOAYKTOB ITUTAHUS. OnpeﬂeneHI/Ie coCTaBa
6.]'[}0,[[ Ha COACPKaHHUC MAKPO U MUKPOIJICMCHTOB. I/I3yquI/Ie NPEAJIOKCHHBIX TPCIIOAAaBATCIIEM 6.]1}0)1 Ha MpeaMeT
XUMHYECCKOI'0 COCTaBa, OMmpecaciCHuc I[OJ'IGﬁ oT CYTOqHOﬁ HOPMEBI MakKpO U MUKPOIJIEMCHTOB B YKa3aHHOM 6J'II-O)I€.
Pemenne IMPAKTUKO-OPUECHTHPOBAHHBIX 3a/4a4 I1O KYHI/IHapHOﬁ TEMATUKEC Pa3JINIHBIX THUIIOB.

JlabopaTopHbIe 3aHATHS

HccenoBanre XUMUIECKOTO COCTAaBa MPOTYKTOB IMATAHUS.

JlaGopaTopHas paboTa Ha BBEIOOP:

1. JlabopartopHast pabotra «OOHapyKe€HUE HUTPATOB B MPOIYKTaX MUTAHUS.

HccrnenoBanue MaTepuUalioB IMONTYKOJIUYECTBEHHBIM METOJOM OTpeAeNieHHsT HUTPATOB C HCIOJIH30BAHUEM
mudeHnTaMruaa (KOPHEIJIONbI OBOIINEH, JUCThS W KOYEpbDKKA KalycThl, IUIOABI (PPYKTOB). AHAIN3 YpOBHS
3arpsi3HEeHUs] HUTPAaTaMH 110 MHTEHCUBHOCTH OKPAIIMBaHUS MPOJAYKTOB PEaKIIHU.




2. JJaboparopnas pabota «McciaenoBaHue NpoyKTOB MUTAHUS HA HAJTUYUE YTIIEBOOBY.
I/ICCJ'IGI[OBaHI/Ie MOJIOYHBIX IIPOAYKTOB Ha HAJIWYUC Kpaxmaja. I/ICCJICI[OBaHI/Ie MNPOAYKTOB Ha HAJIWYHC

TJIFOKO3BI.
Tema 9.1.4. OcHoOBHOe co/iep:KaHue
XUMUYECKUI Teoperuueckoe o0yueHue
aHalln3 po6 Knaccudukanus noys mo BUAY M Ha3HAYEHUIO, UCXOJ M3 XUMUYECKOro coctaBa. MaeHTudukanus mpoOsl
ITO9BbI IIOYBBI 10 €€ XUMUYECKOMY COCTaBY, OIIMCAHUE BO3MOKHOCTEN €€ IPUMEHEHUS.
TpebGoBanusi K Ka4ecTBY MOYBBI Pa3IMYHOrO Ha3HaueHus. OnucaHue ocoOEHHOCTEW HCIOIb30BaHMS MOYB B
3aBHCHUMOCTH OT THUIIOB, CIIOCOOBI YIIYYIlIEHHUsI Ka4yecTBa IMOYB B 3aBUCUMOCTH OT Ha3HAYCHHUSI.
OO6nacTé UCIONB30BaHUS OPTAaHMUYECKUX YAOOpEeHUH B 3aBUCMMOCTH OT KAa4eCTBEHHOTO cocTaBa. OmnucaHue
OpPraHUYECKUX YIOOPEHU U UX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUTHOCTH.
IIpakTH4yeckue 3aHATHS
O6nactu Ha3HaueHUs! (IPUMEHEHUS1) MOYBBI, UCXO/Is U3 KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa. AHAIINU3
HOPMAaTUBHOM TOKYMEHTAI1H.
Posib HeOpraHnmuecKkux BEIIECTB B KAUECTBE MUHEPAIBHBIX yI0OPEHHH, yaydIInuTeNei MOYBhI.
CocTaB MUHEpaJIbHBIX YAOOPEHUN U UX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MIOYBBI U €€ PA3HOBUIHOCTH.
B3anMocBsi3b cocTaBa y1oOpeHUi U UX BIUSHHS Ha BEreTaTUBHbIE CBOMCTBA U TUIOIOHOIIEHNE PACTEHUH.
JlabopaTropHble 3aHATHUS
HccnenoBanne XMMUYECKOTO COCTaBa MPOO MOYBHI.
JlaGopatopHasi paboTa Ha BbIOOp:
JlaGopatopHas pabota «OOHapyxeHHUEe HEOPraHUYECKUX MPUMeEcei B podax».
[TpuroroBneHue npoObI MOYUBHI IS UCCAEAOBAHUS KUCIOTHOCTH/IEIOYHOCTH, HEOPTaHUYECKUX 3arpsA3HEHUN.
OGHapyxxeHue XJopua- U cyiabdar-uoHoB B mpoOe mouBbl. CocCTaBieHHWE YpaBHEHUN peakiuil OOHApYXKEHUSI.
CpaBHeHuE MOTYYEHHBIX [T0Ka3aTeseil ¢ HOpMaTUBHBIMU (CIIPABOYHBIMU ) 3HAUEHUSMHU.
2. JlaboparopHas padota «Onpeznenenre pH BOJHON BBITSDKKHU MOYBBL, €€ KUCIOTHOCTHU U IETOYHOCTH.
HccnenoBanue BOJHBIX BBITSKEK OOpa3IOB TFOTOBBIX MOYBEHHBIX CMeCEi (ISl pa3HBIX THUIIOB PACTEHMM).
Onpenenenne pH mouBbl ¢ MCHONB30BaHHWEM HHAUKATOPOB. OIIEHKAa THIOB MOYB B NPEACTaBICHHBIX OOpaslax
(cunbHOKHUCIIAs, KUCTas, caaboKucas, HelTpaibHas, enoyHast).
Tema 9.1.5. OcHoBHOE coaepxaHue




UccnenoBanue Teopernueckoe odyuenune 2
00BLEKTOB Y4eOHO-HCCIeI0BaTeNbCKUN MPOEKT B 00JIaCTH HMCCieNoBaHUs 00beKTOB Onocheprl. O630p TeM ydeOHO-
6uocepsl MCCJIEIOBATEIbCKUX IIPOEKTOB. AJIFOPUTM BBINIOJIHEHUS ITpoekTa. Onpenenenne npodiieMsl ucciaenoBadus. Metosl 2
MIOWCKa, aHAIHM3a U 00pabOTKK MHPOPMALIUH O MPOEKTE B PA3THMYHBIX HCTOYHHUKAX.
IIpakTHYeckne 3aHATHSA 2
O6ocHOBaHNE aKTyalbHOCTH BBIOpAaHHOW TeMbl. BrwlsiBieHHe mpoOieMsl uccienoBanus. Beibop 00beKTOB U 1
MeTo0B uccienoBanus. IlocraHoBka neneil um 3amau wuccienoBaHus. OnpeneneHHe NPOAYKTa MCCIEIOBaHUS.
OmnpezneneHue 3TaloB U COCTaBJICHHUE IUIaHA HCCIIEI0BAHHUS.
3ammra npoekra: IlpencraBneHue pe3yabTaTOB BBINOJHEHUS Y4eOHO-HCCIIENOBATEIBCKUX IPOEKTOB 1
(BBICTYIIJICHHUE C MTPE3EHTAIINEH ).
JlabopaTropHble 3aHATHUS 2
HccnenoBanue npeyiokeHHOI0 00bEeKTa Ha KMCIOTHOCTh, HIEIOYHOCTh, XMMUYECKUH COCTaB (3arps3HUTEINH,
Makpo- U MHKpoaieMeHThl). OOpaboTka pe3ynbTaToB HccienoBaHus. OIlleHKa KayecTBa HCCIETyeMOro OOBEKTa, 2
UCXOS U3 PE3Yy/IbTaTOB XUMUUYECKOTO aHAIN3A.

*Pazgea 9.2. UcciaenoBanne u XMMHUYECKUI aHAJIU3 00beKTOB TexHOC(hepbl (/151 YKPYNHEHHBIX IPYNI CHEeNHAJIbLHOCTEeH/ o5
npogeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)

Tema 9.2.1. OcHoBHOE coaep:xaHue 4
OcHoBbI JlaGopaTopHbie 3aHATHSN 2
nabopaTopHO JlaGopatopHas pabota «OCHOBBI 1a0OPATOPHOM MPAKTUKMY.

IIPAKTHKH B JlaGopaTopHasi mocyia M XUMHUYeCKHMe peakTuBbl. OCHOBHbIE JabopaTopHble omepauuu. JlabopartopHoe 2
npodeccHOHANBHEI | oGopynoBanue. TexHHKa 6e30MACHOCTH U MPABHIIA PaGOTHI (IIOBEIEHNs) B TaGOPATOPHH.
X 1abopaTopusix IpakTuyecKue 3aHATHS 2
BeinonHeHne TUMOBBIX PAacyeToB MO TEMAaTHKE SKCIIEpUMEHTa (BBIXOJ NMPOJYKTa PEakKlMu, Macca HaBECKH,
06beM pactBoputesi). OOpaboTKka JaHHBIX, aHAIU3 U OIEHKA MX JTIOCTOBEPHOCTH (BBIYHCIICHHE CPETHEr0 3HAYCHUS 9
9KCIIEPUMEHTANBHBIX JAaHHBIX, MorpemHoctu). llpencraBienne B pa3iandHoi (opMe pe3yabTaTOB SKCIIEpUMEHTa
(Tabmumna, rpaduk, OTYET, TOKIIA, MPE3CHTAIT)

Tema 9.2.2. OcHoBHOE coaepKaHue 5
XUMUYECKUI Teopernueckoe o0y4yenne 2
aHaluns Haznauenue texuuyeckoit Boasl. TpeOoBaHUs K TEXHUUECKOM BOJIE TIO TPYIIIIAM MOTPeOIeHHS. 2




TEXHUYECKUU BOJIBI

KauecTBO TeXxHMUECKON BOJbI Pa3HbIX BUIOB. XMMUUYECKUN aHAJIU3 U MPOU3BOJACTBEHHBIN KOHTPOJIb COCTaBa
TeXHUYECKOH BOAbL. CyIIHOCTh METOJIa TUTPOBAHMUSI.

AHanmu3 TEXHUYECKOW BOJbI HAa JKECTKOCTb M Jpyrue mnokaszaresid. KHUCIOTHOCTh M IIETOYHOCTH BOJIBI.
Onpenenenne oOmeld ¥ CBOOOMHON IIETOYHOCTH (KHCIOTHOCTH) METOJIOM THTpoBaHusA. pH cpembl u meTonmbl ee
onpezaeneHus. JKecTKoCTb BO/Ibl U METOJIbI €€ ONIPEACICHUS.

HpaKaneCRne 3aHATHSA

CriocoOsbl BBIPAXKCHUA KOHICHTpAallMKW PACTBOPOB: MACCOBas OOJ paCTBOPEHHOI'O BCHIECTBA, MOJIIpHas U
MOJIsIJIbHAA KOHLOCHTPAIWH. TI/ITp pacTBOpa. Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTHUCCKHUX SaHaHI/Iﬁ Ha
pacuct KOHHCHTpaHI/Iﬁ 3arpsA3HAI0IINX BCHICCTB U HUX CPaBHCHHUE C IMPEACIBbHO AOIIYCTUMBIMH KOHICHTpALUAMHA

(TIAK).

JlaGopaTopHble 3aHATHSA

HccnenoBaHre XUMUYECKOIO COCTaBa MPOO TEXHUUECKON BOJBI.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlTabopaTtopHas pabota «OmnpeneneHue XJI0pUI0B METOIOM TUTPOBAHUS B TEXHUUECKOU BOJIEY.

Onpenenenue XJIOPUI-MOHOB METOJIOM apreHTOMETPUU ¢ (PUKCHPOBAHHMEM KOHIIA TUTPOBAHUS MO METOIY
Mopa (ocaauTenbHOe TATPOBAHHME).

2. JlaboparopHas pabota «OmnpeseneHne )KecTKOCTH TEXHUIECKON BOABI METOJJOM TUTPOBAHUSIM.

KomrmiekcoHomMeTprudeckoe onpeaeieHrne KecTKOCTH (CyMMbI HOHOB KaJIbIUsS M MarHusi) B cpejie aMMOHUIHO-
ammuauHoro OydepHoro pactBopa (pH 9-10) mo oOpaszoBanuio ¢ TpuwioHoM b ManomucconmupoBaHHBIX
KOMILIEKCHBIX COCTMHEHUH.

Tema 9.2.3.
XUMHUYECKUN
aHaJu3 BO3/yXxa

OcHoBHOE coaepKaHue

Teopernueckoe o0yuenue

XUMHYECKUN cocTaB arMoc(hepHOTO BO3/yXa, BO3ayxa palodeil 30HbI. BpenHbie BemiecTBa M NMPUMECH B
BO3JIyX€ XUJIBIX TOMEIIECHUM, B BO3ayxe paboueil 30HB.. HopmaruBHBIE AOKyMEHTHI. llocimencTBus BO3AEUCTBUS
BBICOKOM KOHIIEHTPAIIMM YTIJIEKUCIOr0 Ta3a Ha OpraHu3M 4eyloBeka. MeponpusTus MO0 CHUKEHUIO YPOBHS
3arpsI3HEHHOCTH BO3/1yXa UCCIEYEMOM KOMHATHI.

IIpakTnyeckue 3aHsATHS

I'urueHnyeckas oleHKa CTEIIECHU 3arpsA3HCHHA BO3/1yXa IMOMCIICHUA Ha OCHOBC COIMOCTABJICHUS KOHICHTpAIUN
JAUOKCHUJA yriiepoaa ¢ COOTBECTCTBYIOIIUM T'MTUCHUYCCKUM HOPMATHBOM.




Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 3aJaHUN HAa pacyeT KOJIMYECTBA BEILECTBA,
KOHIICHTPALMi BpPEAHBIX MpUMecel B aTMOC(hepHOM BO3/1yXe M BO3yX€ MOMEIICHUH.

JlaGopaTopHble 3aHATHSA

JlaGopatopHasi pabora «OrmpeneneHue CoAep)KaHUsl YIIIEKUCIOro Ta3a B BO3IyXe IOMEIIEHHUS JKCIpecc-
metonom». MccnenoBanue npod Bo3ayxa paboueil 30HbL. OnpeneneHne coiepaHus YIIeKHUCIOro ra3a B BO3JIyXe
MOMEILEHUS IKCIIPECC-METOIOM.

Tema 9.2.4.
XUMHYeCKHI
aHam3 mpo6
MaTepHaIoB
CTPOUTETHHO-
pecTaBpaluOHHON
IEeSITEILHOCTH  H
au3aiiHa

OcHoBHOe cogepkaHue

TeopeaneCRoe oﬁyqe}me

Knaccugukanus mMatepualioB, UCHOIb3yEMbIX B CTPOUTEIBHO-PECTABPALIMOHHON JEATEIbHOCTH IO COCTaBY,
UX Ha3Ha4YeHUE U MpUMEHEeHue. XUMUYECKUH aHaJIU3 MaTepUaoB CTPOUTEIbHO-PECTaBPAlMOHHON JEATEIbHOCTU U
nu3aiiHa. XMMUYECKU cOCTaB MUIMEHTOB, KpacuTelel, BSKyIIuX cMecelf, 0COOEHHOCTH UX CBOMCTB U MPUMEHEHUS
B IpodecCuoHaNbHON JlesTenbHOCTH. BemecTBa, ncnoab3yeMble B KaUeCTBE MMUTMEHTOB U CBA3YIOIIUX MaTEpPHAJIOB.
Hctopuueckas cripaBka. CoBpeMEHHbIE MaT€pHAJIbI.

IIpakTH4yeckue 3aHATHS

KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB MPOO MaTEpUaANIOB CTPOUTEIbHO-PECTABPALMOHHON JESITEIbHOCTU
u nu3aiina. Knaccugukaius Kpacok 1o yKpbIBUCTOCTH, PO3PAYHOCTH B 3aBUCUMOCTH OT HUCIIOJIb3YEMBIX TUTMEHTOB
U cBsA3yromMx BemecTB. OmnpeneneHue cocTaBa KpacOK Ha COJEpKaHHWE MUKPO U MaKpOd3JEeMEHTOB. PemieHue
NPaKTUKO-OPUEHTHUPOBAHHBIX 33JaHUN 110 XMMUYECKOMY aHAIU3Y NMPO0 MaTepHaioB CTPOUTEIbHO-PECTaBPAlMOHHON
JESATENIBHOCTH U JU3alHa.

JlabopaTropHble 3aHATHUS

HccnenoBanue MaTepragoB CTPOUTEIbHO-PECTABPALIMIOHHOMN IEATEIbHOCTH U JM3aiiHa.

JlaGopatopHast paboTa Ha BbIOOp:

1. JlTabopaTopHas pabota «3roToBiieHre Kpacok (Mog00p MUTMEHTOB M CBSI3BIBAIOIINX BEIIECTB)Y.

HccnenoBanue MPUPOJHBIX MHUHEPAJIOB, TIOJYYCHHUE MUTMEHTOB ITYyTEM XHMHYECKHX PEaKLUi, orpeaesieHue
CBSI3YIOIIMX MaTepuaioB. CpaBHEHHE YKPBIBUCTOCTH M MTPO3PAYHOCTH IMOYYEHHBIX KPACOK ITyTeM HAHECCHHS X Ha
JUCT Oymar.

2. JJaboparopHas paboTa «lccineqoBanne CBONCTB BSDKYIIUX BEIIECTB Ha MIPUMEPE THIICa.

OmnpeneneHue CKOPOCTH CXBATBIBAHUS TNPHPOJHOTO M CTPOUTENBHOro Turca. MakTopbl, YCKOPSIOUIHE U
3aMeUIAIONINE CXBaTbIBAHWE NPUPOIHOro Tumca. ['mmcoBoe TecTo, Temreparypa ero 3acTeiBaHusa. CpaBHEHHe




CKOPOCTHU CXBATbIBAHHA HPHUPOAHOTO W CTPOUTCIBHOIO ruIica, OIPCACICHHUC (1)aKTOp0B, BJIMAIOINHUX Ha CKOPOCTb
CXBATbIBAHHWA CTPOUTCIIBHOI'O I'MIICa, OTIPCACIICHUEC TCMIICPATYPhI 3aCThIBAHUA T'MIICOBOI'O TCCTA.

Tema 9.2.5. OcHOBHOe coiep:KaHue 6
Hccnenoanue Teopernueckoe ody4eHue 2
00BEKTOB Y4eOHO-HCCIeI0BATENbCKUI MTPOCKT B 00JIACTH HMCCIEIOBaHUSI 00BEKTOB TexXHOChephl. O030p TeM ydeOHO-
TeXHOC(HepbI HCCJICIOBATEIILCKUX TIPOSKTOB. AJITOPUTM BBITIOJIHEHUS TIpoekTa. Ompesenenne npodieMbl Hecae0BaHus. MeTobl 2

MIOWCKA, aHAIHM3a U 00pabOTKK MHPOPMALIUH O IPOEKTE B PA3TMYHBIX UCTOYHHKAX.
IIpakTHuyecKkue 3aHATHS 2
O6ocHOBaHME aKTyaJIbHOCTH BBHIOpAaHHOW TeMbl. BrisBieHue mpobiembl uccienoBanus. Beibop 00bEeKTOB H
MeToq0B uccinenoBaHus. IlocranoBka meneit um 3amau uccienoBanus. OrmpeneieHre MNPOAYKTa HCCIEIOBaHUS. 1
Omnpenenenue TanoB U COCTaBIEHHUE MJIaHA UCCIIEI0BaHUS.
3ammrTa npoekrta: IlpencraBieHue pe3ynbTaTOB BBIMOJHEHUS Y4eOHO-HCCIEAOBATEIbCKUX IPOEKTOB 1
(BBICTYIIJIEHHUE C MTPE3EHTALIMEN).
JlabopaTropHble 3aHATHSI 2
HccnenoBanue npeyios)keHHOTO 00bEKTa Ha KHCIOTHOCTD, HIETIOYHOCTh, XMMUYECKHIA COCTaB (3arpsi3HUTEINH,
Makpo- U MHKpodJieMeHThl). OOpaboTka pe3ynbTaroB uccienoBaHus. OlleHKa KayecTBa MCCIEAYeMOro oOBbEeKTa 2
UCXOJIS U3 PE3YNIbTATOB XUMHUYECKOTO aHAIN3a
CamocrosiTenbHas
[ToaroToBka K caaye TEOPETUYECKOTO MaTepHrasa
pabota
IIpomeskyToUHast aTTECTALUS MO JUCHMIIUHE (IK3AMEH)
Bcero 144




3. YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMBI IMCHUTIJINHBI
3.1 IlepeyeHb OCHOBHOM U J0NOJHUTEIbHON y4eOHOM

JIUTEPATYypPbl, HEOOXOAUMOM /151 OCBOCHUS M CHUILUIUHBI (MOAYJIA)

OcHosHnasn 1umepamypa
1. Xumust: yaeOHUK TSl cpeHero mpodeccruonanbHoro oopazosanms / 0. A.
Jle6enes, I'. H. ®anee, A.M. I'omy6es, B.H. IllanoBan; mox oOmieit penakiyen

[''H. ®aneeBa.— 2-e uzn., nepepad. u gon. — Mocksa: M3gatenscTtBo HOpaiir,
2023.— 431 ¢.— (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-7723-
3. — Texkcr : anextponnbit // OOpa3oBatenbHas miatopma FOpaiit [cait]. —

URL.: https://urait.ru/bcode/513073 (mara obpamienus: 10.11.2023).
ononnumensnas numepamypa

1. Audunorenoa, U.B. Xumus: y4yeOHUK W TPAKTUKYM JJI CPEIHETO
npodeccuoHanbHoro oobpazoBanus / U.B. Andunorenosa, A.B. baOkon, B.A.

[TonkoB. — 2-¢ m3A., ucnp. u non.— Mocksa: M3marenscTBo FOpaiiT, 2023. —
291 c¢.— (IIpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-11719-6. —
Teker : anexkTponHbIi // OOpazoBarenbHas miargopma FOpait [caiit]. — URL:

https://urait.ru/bcode/513807 (nara oopamenus: 10.11.2023).

3.2 TIlepeyeHb HH(POPMAIMOHHBIX TEXHOJIOTHIi, HCHOJb3YeMbIX MPH
OCylIeCTBJIEHUH 00pa30BaTe/IbHOI0 Mpolecca Mo JUCHUILUIMHE (MOAYJIIO0),
BKJIIOUYAsl TepeYyeHb IMPOrPaMMHOI0 obOecredyeHusi W HHGPOPMANMOHHBIX
CIIPABOYHBIX CUCTEM

HaunmenoBanue Haznauenue

MS Windows 10

KOHTpOJ'IL HCIIOJIb30BaHUA u pacnpeaciicHus peCypCcoB
BBIUMCIIMTEIILHON CHCTEMBI H opraHnun3anusa BBaHMOﬂeﬁCTBHH
MMOJIB30BAaTeCJIsA C KOMIIBFOTCPOM.

MS Office 2010

Coznanme W peAakTHPOBaHHE  TEKCTOBBIX  JOKYMEHTOB;
00paboTka TaONMYHBIX JAQHHBIX W BBIMOJHEHUH BBIYMCIECHUH;
MOJrOTOBKA  DJJEKTPOHHBIX  IpE3CHTalui;  CO3JaHue U
peIaKTUPOBAHUE PUCYHKOB M JEJIOBOM rpaduKH.

LMS Moodle

Cucrema ympaBieHUS AJIEKTPOHHBIMH  00pa30BaTEIbHBIMU
KypcaMH CO BCTPOEHHBIMM HHCTPYMEHTAMH KOMIIBIOTEPHOIO
TECTUPOBAHUS

Adobe PDF Reader,
Sumatra PDF

[Iporpamma aj1s MpOCMOTPA IMEKTPOHHBIX TOKYMEHTOB

Kaspersky Endpoint Security

CpencTBo aHTUBUPYCHOM 3aIIUTHI

Google Chrome, Mozilla
Firefox

bpaysep nms pabotsl B cetu Internet

3.2I1epeuenb pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHHUKALIMOHHOMH CeTH
«/HTepHeT», He0OXONMMBbIX JIJISI 0CBOEHHS IUCIUIJINHBI (MO1YJIs1)




HanmenoBanue

Haznauenue

DIIeKTPOHHO-OUOINOTEeUHAS
cucreMa

PaGora B 37€KTpOHHO-OMOIMOTEUHOM CHUCTEME H3IaTelIbCTBA
«JIanpy http://e.lanbook.com/

DneKTpoHHass OMOJIMOTEKA

PaGora B  DJEKTpOHHOW  OMOMMOTEKE  METOIUYECKHX
matepuaios PI'bOY BO Ilpumopckuii rocynapCTBEHHbIN
arpapHO-TeXHOJIOTUYECKUI YHHUBEPCUTET
http://elib.primacad.ru/

O06pa3zoBaTeNbHBIN MOPTAI

PaGora B anexkrpoHHON HH(OPMAIIMOHHO-00pa30BaTEIbHON
cpene ®I'bOY BO IlpuMopckuii rocyaapCTBEHHBIN arpapHo-
TEXHOJIOTUYECKU yHUBepcuTeT http://de.primacad.ru/

3.4 Onucanne MaTepuaibHO-TEXHUYECKOH 0a3bl, HeOOXOAMMOW  JAJIsl
OCYLIeCTBJICHHS 00pa30BaTeJIbHOI0 MPOLECCa M0 TMCHUILINHE (MOLYJII0)

HanmMeHnoBaHue crieniualIbHBIX [IOMEIEHUN U OcCHAIIIEHHOCTD crenraIbHbBIX
MOMEIICHUH 11 CAaMOCTOSITEIbHOM PabOThI IMOMEILEHU N u MOMEIIeHUHN it

CaMOCTOSITENIbHOM paOOThI

IIPOMEKYTOUYHOM aTTECTALUU.
692510, ITpumopckuii kpaid,
Vceceypuiick, p. bitoxepa, a. 44, stax 3, Ne
nomenienus 334, 86,0 KkB.M.

JleknmmonHas KomnuuecTBo mmocamouHbsIX MecT - 64.
VYyeOHast ayuTopus AJis IPOBEJACHU 3aHATHII| YueOHas me0enb, ocka ayAUTOpHAst MeJIoBasl,
JICKIIMOHHOT'O THUIIa, CEMUHAPCKOTO THUIIA, kadenpa, MynbTUMENITHOE 000pyIOBaHNE
TPYNIOBBIX U UHAUBHUIYaAIbHBIX (cTarmoHapHBIN KpaH, CTAIIMOHAPHBIN
KOHCYJIbTALINH, TEKYILETO KOHTPOJIS U MIPOEKTOP, HOYTOYK).

JlaGopaTopus oprann4eckoil, (pu3KoIIOUTHOH, KonnyectBo nmocagjouHsx MecT — 15,
(bapMaleBTUYECKOH, TOKCUKOJIOTHYECKOM BBITSDKHOM 1IKad — 3 mT.., HaBecHOH 1mKad,
XUMHH. TyMOOYKa, CTOJIBI XMMUYECKHe-7 MIT...,
VYuebHas ayIuTOpus Ui IPOBEICHUS 3aHATUI BBITSDKHBIX 1IKada-3 mrT.., mxad ans
CEMHUHApPCKOI0 TUIA, FPYIIOBBIX U XUMHUYECKON nocyabl-1 mr.., cTon — Molika-1
MHJVBUAYAJIBHBIX KOHCYJIBTALUH. 1IT..,TyM0a-1 mIT.., CTOJI MUChMEHHBIN-
692510, [Tpumopckuii Kpaid, lmrT..,cTyNbsg XUMHUYECKHe-15 mT.., HABeCHOU
VYeeypuiick, np. bioxepa, 1. 44, otax 1, Ne | mkad-1 mr.., , uenrpudyra LIJIMH — P10-01
nomerenus 112, 36,8 kB.M. -1 mr.., poromerp KOK -3-01
¢boTodneKTpuyeckuid -1 mT.., peakTHBHI,
IUTaKaThl, METOANYECKAs JTUTEPATYpa,
KOMIIEKCBI TECTOB, JOCTYI K ceTu Internet,
JI0CKa ayAUTOPHAsI MEJIOBasl, IEPEHOCHOE
MyJIbTUMEANITHOE 000pyI0BaHNE, HOYTOYK
DJIEKTPOHHBIN YMTaNbHBIN 351 Nel. KonmdaecTBo mocaiouHbIX MecT - 42.
AyIuTOpHs U1 CAMOCTOSTEILHOM paboThI Kommekt cnienmanbHoii mebenu,
o0yJarommxcs. MIEPCOHANIBbHBIE KOMIBIOTEPHI — 18 wT.., MOY
692510, Ilpumopckuii kpaid, 3 mwT., MyIpTUMEIUITHOE 000pYI0BaHHE:
VYeceypuiick, p. bitoxepa, a. 44, stax 1, Ne MEPEHOCHOU MPOEKTOP € ayAUOCUCTEMOM,

CTallMOHAPHBIN U MEPEHOCHOM 3KpaH Ha




nomemnienus 124, 95,3 kB.M. mrartuse. Boixox B Internet, moctyn B 9bC
m3narenbceTBa «Jlaae», eLIBRARY, ObC
nuzaarenbeTBa «HOpaiT.

4 @oHA OUEHOYHBIX CPEICTB /s TPOBeIeHUsI TPOMEKYTOUYHOI
arrecTauud  O0y4YawIUMXcsl MO0 JUCUMIVIMHEe (MOoayJw) (a8nsaemcs
OMOeNbHbIM OOKYMEHMOM,).

5 Ilepeuenn Y4€eOHO-MeTOANYeCKOro o0ecreyeHus A
CaAMOCTOAATEJILHOM PA0OTHI 00YYAIOUIMXCS 10 IMCIHUILIHHE (MOILYJII0)

1.Xumusa. Meronuueckne yKazaHusi K J1a0OpaTOpPHBIM, MPAKTHUYECKUM
3aHATHSM M CAaMOCTOSITEIRHOW  paboTre il  OOydYalomMXCs  CPETHETO
npodeccuoHanbHOro 00paszoBanus 1o crnenuaabHocTH 36.02.02 300TexHus /
OI'BOY BO IIT'ATY; coct: O.A. Hukynuna. -Yccyputick, 2023. - 35 c.

6 OcobeHHOCTH peau3aluu TUCIUIJIMHBI (MOAYJIs1) 1JIs 00y4YAIOIIUXCS €
OrPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/I0POBbSI U HHBAJIU/I0B

6.1 Hanuuue COOTBETCTBYWOIIMX YCJAOBHH peajn3anuu JUCHUNIHUHBI
(MoayJin)

Jlmst  oOydgaromuxcsi W3 4YHCIa WHBATUAOB W JIMIl C OTPAaHUYCHHBIMH
BO3MOYKHOCTSIMH 3JIOPOBbSI HA OCHOBAaHWW MHUCHMEHHOTO 3asIBICHUS JIUCIMILIMHA
peanu3yercss C  y4eTOM  OCOOEHHOCTeH  MCHUXO(U3UYECKOTO  Pa3BUTHI,
WHIUBUIYAIbHBIX ~ BO3MOXXHOCTE W COCTOSHHMSI  37I0pOBbi  (manee -
WHJUBUAYAIBbHBIX OCOO€HHOCTEH). ObecreuynBaeTcsi COONIOJECHUE CIIECIYIOIINX
oOmux TpeOOBAaHWMN: WCIOJIB30BAHUE CICIHAIBHBIX TEXHHUYECKUX CPEICTB
OOy4eHHsI KOJUICKTUBHOTO WM WHIAMBUIYaJIbHOTO TOJB30BAHMS, TPEIOCTABICHUE
yCIyT acCUCTeHTa (TMOMOIIHHMKA), OKa3bIBAIOIIETO TaKOMYy OO0yYaromeMmycs
HEOOXOJMMYI0 TEXHHYECKYI0 TIOMOIb, OOCCIEYCHHE JOCTynma B 3AaHUS U
MTOMEIICHHUS, TJI¢ TIPOXOIIT 3aHATHSA, APYTHE YCIOBUS, O€3 KOTOPBIX HEBO3MOKHO
WJIH 3aTPYHEHO U3yUYCHUE TUCITUTIIHBI.

6.2 Ob0ecnieyenue co0J1101eHUs OOINX TPeOOBAHUIA

[Ipn peanmu3anuy IUCHUIIMHBI HA OCHOBAaHWM THCHBMEHHOTO 3asBJICHUS
oOyyaroierocss odbecreunBaeTcsi COOIOICHUE CIEAYIONUX OOIUX TpeOOBaHUM:
MPOBEICHUE 3aHIATHH JUIsl CTYJCHTOB-WHBAIMJOB W JHMI] C OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMHU 3/IOPOBbsI B OJTHOM ayJUTOPUH COBMECTHO C OOYYaIOIIUMHUCS, HE
UMCIOIIMMH OTPAaHWYCHHBIX BO3MOXKHOCTEH 3JI0pOBBS, €CIIM OTO HE CO37aeT
TPYAHOCTEH JuIsi OOydYaromuxcsi; TMPUCYTCTBHE B ayJAWTOPUU aCCHCTCHTA
(acCCUCTEHTOB), OKa3bIBAIOMIETO(MX) OOYYAIOIIMMCS HEOOXOANUMYIO TEXHHUYECKYIO
MOMOIIlb C Y4YE€TOM WX WHIUBUIYAIbHBIX OCOOEHHOCTEM Ha OCHOBAaHUU
MUCbMEHHOTO  3asIBJICHMS;  TOJb30BAHME  HEOOXOAMMBIMH  OOyYarouuMmcs
TEXHUYECKUMHU CPEAICTBAMU C YUETOM MX MHIUBUIYATbHBIX 0COOCHHOCTEH.



6.3 /[loBenenue [0 CBedeHHs OOYYAIOIIMXCHA C OIrPaHUYEHHBIMH
BO3MOKHOCTSIMHM 3[10POBbSI B JOCTYIIHOH JJIsl HUX (popMe BCeX JOKAJIbHBIX
HopMaTuBHbIX akTOB @I'BOY BO Ilpumopckuii 'ATY

Bce nokaneable HOpMatuBHBIE akTel PI'BOY BO III'ATY mno Bompocam
peanu3aluy  JAHHOW  JAMCHMUIUIMHBL  (MOJYJIA) JOBOJATCA JO  CBEIEHUSA
00y4arouxcs C OTPAaHMYEHHBIMA BO3MOXKHOCTSMHU 370POBbSI B JOCTYIHOM st
HUX dopme.

6.4 Peanuzauus yBeJWYEHUS] MPOAOKMTEIbHOCTH MPOXOKIECHUS
NPOMEKYTOYHOIl  aTrecTaMd 1O  OTHOWIEHMI) K  YCTAHOBJEHHOM
MPOAOJIKUTEIbHOCTH IS o0yuaruerocs c OrpPaHUYeHHbIMH
BO3MOKHOCTSIMH 3/10POBbSI

dopMa IPOBENECHMSI TEKYIEH U TPOMEKYTOYHOM aTTECTALUU IO TUCLHUTIIINHE
Ul O0y4YarIIMXCSd WHBAJIMAOB M JIML C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU
3I0POBbsSl YCTAHABJIMBAETCS C YYETOM MHAMBUAYAIbHBIX MCUXO(PU3HUYECKUX
0COOCHHOCTEHM (YCTHO, MMCbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEpE, B
dopme  TectupoBaHMsT U T.1.).  [IpOAOIKUTENBHOCTH  MPOXOXKJEHUS

HpOMC)KyTO‘IHOfI arrecrauu I10 OTHOLICHHIO K yCTaHOBHeHHOﬁ
MMPpOAOJIZKUTCIIBHOCTU YBCIIMYNBACTCA 110 IMMCbMCHHOMY 3as1BJICHHUIO
06yan01uer00ﬂ C OI'paHUYICHHBIMU BO3MOXXHOCTAMHU 340POBbA.

[Tpo1OKUTETFHOCTS  MOATOTOBKH  OOydwaromierocss K OTBETY Ha  3adere
YBEIIMYMBACTCS HE MeHee yeM Ha 0,5 yaca.



