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1. O0masi xapakTepucTUKa padouyeil mporpaMMbl 00111€00pa30BaTEIbHOIM
AUCUMILTHHBI « XUMUD)

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

OO61eoOpazoBaTenbHas AUCHUIUIMHA «XHUMHUSD» SBISETCS 0053aTelIbHON
4yacThlo  00Ie00pa30BaTENLHOTO IMKJIAa 00pa3oBaTeIbHOM IMporpaMMbl B
cootBerctB ¢ @DPI'OC CIIO mo cnemmambHoctd 18.02.11 TexHonorus
MIPOU3BOJICTBA YPHEPTOHACHITIICHHBIX MAaTEPHAIIOB U U3ICITHH.

TpymoeMKOCTh AUCIMIUIMHBI «XUMUS» Ha YIIIYyOJICHHOM YPOBHE COCTABIISICT
144 gaca, u3z xotopbix 102 yaca — 6a3oBbIli MOoaysb (7 pasnenoB) U 42 daca —
NPUKIAAHOW MOAyJb (2 pasaena), BKIIOYAIOIMIUA MPaKTUKO-OPUEHTUPOBAHHOE
coJlep>KaHue, YCUJIMBAIOIIee MPO(PMIbHYIO COCTaBISIONIYIO [0 KOHKPETHOM
npodeccuu WM CrenuaibHOCTH.

[IpuknanHoi MOIyJb BKIIOYAET JABa pasnena. Pazgen 8§ «Xumwus B ObITY U
MIPOU3BOICTBEHHOM JIEATEILHOCTH YEJIOBEKa» peau3yeTcs Ha MaTepHalie KeMcoB,
CBS3aHHBIX C DKOJIOTHYECKOU 0€30IIaCHOCTBIO M OIICHKOM ITOCIIEACTBUHA OBITOBOU U
MIPOU3BOJICTBEHHOM JESATENBHOCTH, a TemaTuka pazaena 9 «UccnenoBanue u
XUMHUYECKUN aHaIN3 00BEKTOB TEXHOCHEPHI».

1.2. Hesaun v mui1aHupPyeMble pPe3yJibTAaThl 0CBOCHM S AUCIUIIIHHBI
1.2.1. Hean 1 3a1a4 JUCUUIJINHBI

@opMHUpPOBaHUE y CTYJIECHTOB XHWMHYECKOM COCTABIIAKOLIEH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpPA KAaK OCHOBBI MPUHATHSA PEIICHUA B >KU3ZHEHHBIX H
IIPOU3BOJICTBEHHBIX CUTYalUSAX, OTBETCTBEHHOIO ITOBEAEHUS B IPUPOJHON Cpefe.

3apaum IMCUMILVINHBIL:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB U SBJIEHUM B OKPY’KAIOLIEN CpeNE, UETOCTHON HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS NPOBOAUTH PACUYEThl O XUMUYECKUM (QopMynaM u
YpPaBHEHUSIM XHMHMUYECKMX pEaKluid, I[UIaHUpPOBaTh U  HUHTEPIPETHPOBATH
pe3ynbTaThl XUMUYECKUX 3KCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEACHHUS XUMUYECKUX 3KCIEPUMEHTAIbHBIX
WCCJIEIOBAHMM C COOII0O/IEHNEM TpaBIII 0€30MMaCHOTO OOpAaIIeHHsI C BEIIECTBAMH U
71a00paTOPHBIM 000PYAOBaHUEM;



4) pa3BuUTh YMEHHMS AaHAJIU3UPOBATH, OIEHUBATb, MPOBEPATH HA
JIOCTOBEPHOCTH M 000011aTh HHM)OPMAITUIO XUMHUYECKOTO XapaKTepa U3 Pa3InuHbIX
VMCTOYHHUKOB;

5) cdopmupoBaTh yMEHHUS ~ TPOTHO3UPOBATH  IOCIEACTBUS  CBOCH
NEATEIbHOCTH M XUMHUYECKHX MPUPOIHBIX, OBITOBBIX W MPOU3BOJCTBEHHBIX
MIPOIIECCOB;

6) chopMupoBaTh MOHMMAHUE 3HAUUMOCTH JOCTHXKEHUN XMMHUYECKON HAyKH
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanumpyemble pe3yJbTaThbl OCBOEHHS 001Ie00pa3oBaTeJbHOM
aucHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Koa n
HaMMeHOBaHHeE
popmupyembix
KOMIIeTeHIIUH

I[lnanupyembie pe3yabTaThbl 0CBOEHHUS TUCHHUILINHBI

O6mue!

JlMCUMILIMHADPHBIE?

OK O1. Beibupars
CIIOCOOBI pelICHHUS
3a1a4
poeccuoHanbHO
U IEATEIBbHOCTH
IPUMEHUTEIBHO K
Pa3sITUIHBIM
KOHTEKCTaM

B yacTu TPy10BOro BOCIIMTAHUS:
- TOTOBHOCTb K TpYIdy, OCO3HaHHUE LEHHOCTH
MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTb K  AKTHMBHOM  JI€ATEIBHOCTH
TEXHOJIOTHYECKOW M COLMAJbHOM HaIpaBICHHOCTH,
CIIOCOOHOCTh ~ MHULMUPOBATh, IUIAHUPOBATH U
CaMOCTOATEIBHO BBIMOJIHATH TaKyIO J€ATEIbHOCTD;

- UHTEPEC K Pa3IMYHbIM cepam mpodecCHOHATBHON
NEeSATEIbHOCTH,
OBaanenne yueOHbIMH
MO3HABATEIbLHBIMH ACHCTBUAMMU:

a) 0a3oBbIe JIOTHYECKHE AeiiCTBUSA.

YHHUBEPCATbHBIMH

- CaMOCTOSITEJILHO dbopmMmynrpoBaTh u

aKTyaJIM3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYUIECTBEHHBI MNpU3HAK WJIHU
OCHOBaHHUS Il CpaBHEHMs, KiIacCUUKAUUU U

000011IeHN;

- BJIQJIETh CUCTEMOM XHMHUYECKHUX 3HAHUW, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraroIyie MOHITUS (XUMUYECKHI
AJIEMEHT, aToOM, JICKTPOHHas 000JI0YKa aroma, s-, p-,
d-aekTpoHHBIE OpOMTAIXd aTOMOB, HOH, MOJIEKYJa,
CTEIICHb

BaJICHTHOCTD, QJICKTPOOTPpUIATCIIBHOCTD,

OKHCJICHHA, XUMHNUYCCKasA CBA3b, MOJIb, MOJISIpHAs Macca,

MOJISIPHBIN o0BeM, YTJIEPOAHBIN CKEJIET,
byHKIIMOHANBHAS —~ TpYyINa, pajguKkail,  H30MEpHs,
U30MEDHI, TOMOJIOTUYECKUI ps, TOMOJIOTH,
YIJEBOAOPOABI,  KUCIOPOA- M a30TCojAepiKallue
COCUHEHMs, OHOJOTMYECKH aKTHBHBIE BEIIECTBA
(yrneBonbl, SKHpbI, O€NKH), MOHOMEpP, TOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCMHEHMsSI, KPUCTAJUIMUECKas  pEelIeTKa,  THUIIbI
XUMHYECKUX peaxiuit (OKHCITUTENBHO-
BOCCTAHOBUTENBHBIE, 0JK30- H DJHIOTEPMHUYECKHE,

peakiM MOHHOTO OOMEHA), PacTBOp, DJIEKTPOJIHTHI,

HCOJICKTPOJINTEBI, OJCKTPOJIUTHYCCKAA OUCCOLUAINA,

lyKasbiBaloTcA IMUHOCTHbBIE U MeTanpeaMeTHble pesyabTaTbl 3 ®rOC COO (B nocnegHel peaakumm ot 12.08.2022) B oTrnaronbHoM Gpopme, bopmupyemble obieobpasosaTtenbHoM

ANCUUNANHON

2ncumnanHapHble (NpeameTHble) pesynbTaTbl YKa3blBAIOTCA B COOTBETCTBUM C METOAMKOM NpenogaBaHna AMCUMIINHDI




- OmpenensATh UMM  JeATEeIbHOCTH, 3aJ]1aBaTh
napameTpbl U KPUTEPUU UX JTOCTUKEHUS;

- BBIBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B
paccMaTpUBAEMBIX SIBJICHUSIX;

- BHOCUTh KOPPEKTHUBHI B JCSATEILHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJbTATOB IEJSIM, OLICHUBATh PUCKHU
MOCJEACTBUN JIEATEIIBHOCTH;

- pa3BUBATh KPEAaTUBHOE MBIIUICHUE MPU PEIICHUN
YKU3HEHHBIX MPOOIIeM

0) 0a3oBbIe MCCIIE0BATEILCKHE T1eHCTBHA:

- BJAQJETh HaBBIKAMH Y4€OHO-UCCIEIOBATEIHLCKON U
MIPOCKTHOW JIEITEIHbHOCTH, HABBIKAMHU pa3peIlCHUs
npoOJieM;

- BBISIBJISITH NPUYUMHHO-CJICACTBEHHBIE CBS3U U
aKTyaJlM3upoBaTh 3a/layy, BBIABUTAThb THUIIOTE3Y €€
pELIeHUs], HAXOAUTh ApTyYMEHTHI JI JOKa3aTeIbCTBA
CBOMX YTBEpKICHUM, 3aJaBaTh I[apaMeTpbl U
KPUTEPUU PEIICHUS;

- AHAJIM3UPOBATh TOJYYEHHbIE B XOJ€ PCIICHUS
3alaud  pe3yJbTaThl, KPUTUYECKH OLICHHBATh UX

AOCTOBCPHOCTb, IIPOrHO3UPOBATL HN3MCHCHHUC B

HOBBIX YCIJIOBHSIX;
- YMETb NEPEHOCUTH 3HAHUSA B II03HABATEJIBHYIO M
IPAKTHYECKYIO0 00JIaCTH KU3ZHEACATEIbHOCTH;

- YMETb HWHTETPUPOBATh 3HAHUSA

U3  Ppa3HbIX

OKHCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb XHMHUYECKOU
peaxkiuy, XUMUYECKOE PAaBHOBECHUE), TEOPUU U 3aKOHBI
(Teopuss ~ XMMHYECKOTO  CTPOEHHS  OPraHUYECKHX
BemecTB A.M. bytiepoBa, Teopus 3JIEKTPOJIUTHYECKON

JINGE

MacChl),

Jucconuranmnu, Hepnozmqecm/lﬁ 3aKOH

Menneneesa, 3aKOH COXpaHECHUS

3dKOHOMCPHOCTH, CHUMBOJIMYECCKHUHI

Q)aKTOHOI‘I/I‘{CCKHG CBCACHUA O CBOﬁCTBaX, COCTaBC,

SA3BIK XHUMMHU,
IIOJIYYCHHUHU U 0e301acHOM MCITOJIb30BaHMH Ba)KHEHIIIMX
HCOPraHNYCCKHUX W OPraHUYCCKHX BCIICCTB B 6I>ITy u
Hp&KTPI‘ICCKOfI ACATCIIBHOCTHU YCJIOBCKA,

-  YMCTb  BBIIBJIATH

XapakTepHbIE TNPU3HAKU U

B3aMMOCBSI3b ~ WM3YYECHHBIX  TOHATUWA, MPUMEHATH
COOTBETCTBYIOIIUE MOHSATUS TIPU OMTUCAHUM CTPOCHUS U
CBOMCTB HEOPraHWYECKHX M OPraHUYECKHX BEILECTB U
UX MPEBPAILICHUI; BBISIBISATh B3aUMOCBSI3b XUMUUECKUX
3HAHUW C TOHATUSMHU M MPEACTABICHUSMH APYTUX
€CTEeCTBEHHOHAYYHBIX TIPEAMETOB;

- YMETh HCIOJb30BaTh HAMMEHOBAHMS XUMHUYECKHUX
COCMHEHUN MEXAYHApPOJHOTO COK3a TEOPETHUYECKOU
W TPUKIAIHOW XUMUU W TpPUBUAIbHBIC Ha3BaHUS
BAKHEHIINX BEIIECTB (ITUJIEH, allETWICH, TJIMIEPHH,
denon, QopManmpierusl, yKCyCHasi KHUCJIOTA, TJIAIIMH,
yrapHbld ras3, YIJIEKUCHBIA Ta3, aMMHAK, TralieHas
U3BECTb,

HETranmcHasda H3BECTh, IIMTbhCBAas1 CoJa U
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IpEeIMETHBIX 00sacTel;

- BBIIBUT'ATh HOBBIE UJe, peaIaraTh
OpPUTMHAJIBHBIE ITOJAXO/IBI U PEIICHUS;

- CIIOCOOHOCTD UX MCIOJIb30BAHUSA B MTO3HABATEIHHON
Y COLMAJIbHOM ITPAKTHUKE

JPYIHUX), COCTaBIATh (OPMyJbl HEOPraHUYECKUX MU
OpraHUYECKUX BEIIECTB, YPAaBHEHUS XHMHUYECKHX
peakuuii, OOBACHATHP HX CMBICI; TOJATBEPKIATh
XapakTepHbIE  XMMHYECKME  CBOMCTBA  BEIIECTB
COOTBETCTBYIOIIIMMHU DKCIEPUMEHTAMU M  3alMCAMHU
YPaBHEHUN XMMUYECKUX PEAKLUN;

- YMETh yCTaHaBJIMBATh INPUHAJUICKHOCTh HW3YYEHHBIX
HEOPraHWYEeCKUX W  OpPraHWYEeCKMX  BEUIECTB K
ONpENENCHHBIM KJIaccaM W TIpylnaM COEIWHEHHH,
XapaKTEpU30BaTh UX COCTAB M BAKHEHIIUE CBOMCTBA;
ONpENENATh BUJbl XUMHUYECKHX CBSI3€i (KOBAJIEHTHAs,
WOHHAs,  METaJuIM4yecKas,  BOJOPOJHAs),  THUIIBI
KPHUCTAJUTNYECKUX peILIETOK BEILIECTB;
KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKLIUN;

- copMupoBaTh MpPEACTABICHUS: O MaTepuaIbHOM
€IUHCTBE MHUpPA, 3aKOHOMEPHOCTSAX M IIO3HABAEMOCTHU
SBJICHUA NPUPOJBI; O MECTE W 3HAYEHWH XUMHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ pOJI B 00eCTeueHun
YCTOMYMBOI'O PA3BUTHS YEJIOBEUYECTBA: B PEIICHUU
po0JIEM IKOJIOTMUECKOM, SJHEPTETUYECKOW U MUIIEBOM
0e30MacHOCTH, B Pa3BUTHM MEAMIMHBI, CO3/IaHUU
HOBBIX MaTEpHAJIOB, HOBBIX WCTOYHHKOB 3HEPTUH, B
00ecCrevyeHrnr PaluOHAIIBHOTO MPUPOOIOIb30BAHMS, B
GbopMHUpPOBaHUN MHUPOBO33PEHUS W OOIIEH KYyJIbTYPHI
YeJloBeKa, a TaKXkKe HKOJOTMYECKH OOOCHOBAHHOTO
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OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM CpeE;

- BJIQJIETh CUCTEMOW XUMHUYECKHX 3HAHWH, KOoTOpas
BKJIIOYAET: OCHOBOTIOJIAraloIue HOHATHUSA
(TOMOJIHUTEILHO K CHCTEME TIOHATHH  0a30BOI0
YPOBHS) - M30TOIBI, OCHOBHOE H BO30YKIEHHOE
COCTOSIHUE aTOMa, TMOpHUAA3AIUsl ATOMHBIX OpOUTAIEH,

" nn

xumudeckass cBsa3p ("0 u "", KpaTHbIE CBS3M),
MoOJIIpHas KOHLEHTpauusi, CTPyKTypHas (opmyia,
u3zomepus (CTpyKTypHas, reoMeTpuueckas (Iuc-TpaHc-
U30MEpHUs), TUIBl XUMHUYECKMX peakuuid (romo-
reTeporeHHble, 00paTUMbIE U1 HEOOPATUMBIE), PACTBOPHI
(MCTUHHBIE, JVCTIEPCHBIE CUCTEMBI),
KpUCTaJUIOTUIPATHI, CTENEHb JUCCOLIMALINH,
ANEKTPOJIN3, KPEKUHT, pU(POPMHUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallue B OCHOBE IIOHMMAaHWsS [PUYUHHOCTH H
CUCTEMHOCTH XHWMHYECKHX SIBJICHUH, COBPEMEHHbBIC
MPEACTABICHUS] O CTPOCHUU BEIIECTBA HA ATOMHOM,
MOJIEKYJIIPHOM W HAJMOJEKYJSIPHOM  YPOBHSIX;
MPEACTABICHNUS] O MEXaHW3MaxX XMMHYECKHX PEaKIHii,
TEPMOJIMHAMUYECKUX U KMHETHYECKUX
3aKOHOMEPHOCTSIX HMX NPOTEKAHHsS, O XHMHYECKOM
paBHOBECHH, AUCIIEPCHBIX CHCTEMaX, (PaKTOIOTUYECKHIE
CBEIEHUS O CBOICTBaX, COCTAaBE, IOJYYEHUU U

0e30macHoOM HCIIOJIb30BAHUH BAXKHEHIIINX




HEOPTraHWYECKUX W OPTaHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKONM  JEATEIbHOCTH  YENOBEKa;  OOIIUX
HAy4YHbIX MPUHIUIIAX XUMUYECKOTO MPOU3BOJCTBA (HA
puMepe MPOU3BOJACTBA CEPHOM KHUCIOTHI, aMMHaKa,
METaHOJIa, TIepepadoTKu HePTH);

- yMeThb MPOBOAUTH pacyeThl MO XUMHYECKUM
dbopMynaM W YpaBHEHHMSIM XUMHUYECKHX pPEaKIuid ¢
UCIIOJIb30BaHUEM  (PU3UYECKUX  BEJIUYUH  (Macchl,
o0beMa ra3os, KOJIMYECTBA BEIIECTBA),
XapaKTepU3yIOIIUX BEIIECTBA C  KOJHWYECTBEHHOM
CTOPOHBI: pacyeThl IO HAXOXKJACHUIO XHUMHUYECKOU
dbopmysibl  BemecTBa; pacueThl Macchl (0Obema,
KOJIMYECTBA BEILIECTBA) MPOAYKTa PEAKIMH, €CIU OIHO
M3 HCXOIHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
ONPENECICHHOW  MacCOBOM  JIOJIEW  PaCTBOPEHHOIO
BEIIECTBA WJIM JaHO B H30BITKE (MMEET MPUMECH);
pacyeThl MacCOBOM WM OOBEMHOH JIOIM BBIXOJA
NPOJAyKTa pEakUHuH; pacyeThl TemioBoro 3¢gexra
peakiuii, 00beMHBIX OTHOIIICHUH T'a30B;

- yMEeThb BBISBIIATH XapaKTepHbIE TMPU3HAKK U
B3aMMOCBSI3b ~ M3YYCHHBIX  TOHATUW, TMPUMEHATH
COOTBETCTBYIOIINE MOHSATHS TPU OMUCAHUK CTPOCHUS U
CBOMCTB HEOPraHWYECKHX M OPraHUYECKHX BEILECTB U
UX MPEBPAILECHUI; BBISIBIATh B3aUMOCBSI3b XUMHUECKUX
3HAHUU C TOHSATUSMU M MPEACTABICHUSAMH JAPYTUX
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IpeIMeToB sl 0ojiee OCO3HAHHOIO IOHMMAHUSA U
OOBSICHEHMSI CYIIHOCTH MAaTepUalbHOIO E€IMHCTBA
MUpa; HCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKUE 3HAHMS
JUisE  OOBSICHEHHs] ¥ TMPOTHO3MPOBAHUS  SIBICHUM,
MMEIOIIHNX €CTECTBEHHOHAYYHYIO IIPUPOLY;

-yMETh HCIIOJIb30BaTh HAUMEHOBAaHUS XHMHYECKUX
COCIMHEHUI MEXIYHAPOJHOIO CO03a TEOPETHYECKOU
U TPUKIAJIHOM XWMHH W TPUBHAJIBHBIC HAa3BAHMSI
BEIIECTB, OTHOCAIIMXCS K M3Y4YEHHBIM KJaccam
OpPraHMYEeCKMX M  HEOPraHMYECKUX  COCIUHEHUI;
UCIIOJIB30BaTh  XHUMHYECKYIO CUMBOJIMKY  JUIA
COCTaBJICHHSI (OPMyJ HEOPraHMYECKUX BEILECTB,
MOJIEKYJIIPHBIX U CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKpAILIEHHBIX U CKEJIETHbIX) (OpMys OpraHUYeCcKUX
BEILECTB; COCTABIIATh YPABHEHHSI XUMHUYECKUX PEAKIIUI
U pacKpblBaTb MX  CYIIHOCTb:  OKHUCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX peakumii IIOCPEJICTBOM
COCTaBJICHHUS DJIEKTPOHHOIO OanaHCca 3THUX PEaKLHi;
peaklMii MOHHOTO OOMEHa IyTeM COCTaBJICHHUS HUX
MOJIHBIX M COKPAILEHHBIX HOHHBIX YPaBHEHUI; peaKIii
TUApPOJIN3a, peakuuid KOMIUIeKcooOpa3oBaHus (Ha
IpUMEpPE THAPOKCOKOMIUIEKCOB LIMHKA M AJTIOMUHUA);
MOATBEP)KIAATh XAPAKTEPHBIE XHWMHUYECKHE CBOWMCTBA
BEIIECTB COOTBETCTBYIOIIMMH 3KCHEPHUMEHTaAMH H
3alMCSIMU YPAaBHEHUN XUMHUUYECKUX PEAKLINM;
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- yMeTh KJacCU(PUIIMpOBaTh HEOPraHUYECKUE U
OpPraHMYECKUE BEIIECTBA W XHUMHUYECKHE PpEaAKIINH,
CaMOCTOSITEJILHO BHIOMPATh OCHOBAHMS U KPUTEPUH JIJISI
KIacCUu(PUKAIMM M3y9aeMbIX XHMUYECKHX OOBEKTOB;
XapakTepu30BaTh COCTAB W BAXHEWIINE CBOMCTBA
BEIIECTB, MPUHAJICKAIINX K ONPEACICHHBIM Kjlaccam
U TpynIaM COCIMHEHUM (IMPOCThIE BEIIECTBA, OKCHUJIBI,
TUAPOKCHUIBI, COJH; YTJIEBOJIOPOJbI, MPOCThIE IHUPHI,
CIIUPTHI, (PEHONBI, aJbJETUIbl, KETOHBI, KapOOHOBBIC
KHUCJIOTBI, CJIOKHBIE d(HUPBI, )KUPBI, YIJICBOIbI, AMUHBI,
AMUHOKUCJIOTHI, O€JIKN); NIPUMEHSATh 3HAaHHUS O COCTaBe
M CBOWMCTBaX BEHIECTB i1 SKCIEPUMEHTAIBHOMN
MPOBEPKM THUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEMN
MPOTEKAHUSI XUMUYECKUX PEAKIIMIA U MPOTHO3UPOBAHUS
BO3MOYKHOCTEMN UX OCYIIECTBIICHUS,

- yME€Th TMOJTBEPKJAaTh HA KOHKPETHBIX IpUMEpax
XapakTep 3aBUCHMOCTH PEaKIIMOHHOM CIIOCOOHOCTH
OpPraHUYECKUX COEIWHEHUW OT KPAaTHOCTH U THIIA

"nn

KOBaJIEHTHOHN cBsi3u ("T " u ""), B3aMMHOTO BIUSHUA
aTOMOB M TpPyHH aTOMOB B MOJEKYJaX; a TaKXe OT
O0COOEHHOCTEW peanu3alud pa3IuYHbIX MEXaHU3MOB
MPOTEKAHUS PEAKIUN;

- YMETb XapaKTe€pU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH) U

MOHOB XHMMHUYECKHUX 7JJeMeHTOB 1 - 4 mnepuonos
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ITepuomnueckont cucrembl .M. MenneneeBa u ux
BAJICHTHBIC BO3MOXKHOCTH, UCMOJIb3ys noHsATus "'s", "p",
"d-anekTpoHHBIe" OpPOUTANIM, SHEPTETUUCCKUES YPOBHHU;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
XUMUYECKUX  JJIEMEHTOB U  O0pa3yeMmblX  HUMH

COEIMHEHUH T10 IIEPUOAAM U TPYIIIIAM;

OK 02.
Hcnonb3oBaTh
COBpPEMEHHBIC
CpeACTBa MOKUCKA,
aHajau3a u
UHTEPIPETAINH
uHdopMaIuu u
uH(OpPMAITMOHHbBIC
TEXHOJIOTUH JIJIS
BBITIOJIHCHUS
3a1a4
po(ecCUOHATBEHO
U IeITeNbHOCTH

B 00s1acTH HEHHOCTH HAYYHOTO TO3HAHMS

- c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAyKH M  OOIIECTBEHHOM MpaKTUKH,
OCHOBAHHOTO Ha JIMAJIoTe KYJBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEJILCKOU
KYJIbTYpbl KakK CpE€JCTBa B3aUMOACHCTBUA MEXIY
JIOJBMHU U TIO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTM HAYYHOW JESATEIbHOCTH,
TOTOBHOCTh OCYILIECTBIISTh MIPOCKTHYIO "
HCCIIEIOBATENbCKYIO AEATEIIbHOCTh MHIAWBUIYATbHO
U B TPYIIIIE;

Osaaaenue YHHUBEpPCAJIbHBIMHA yueOHbIMH
NMO3HABATEJbHBIMHU AeHCTBUIMM:

B) padora ¢ uHGopmMaumei:

- BJIaJICTh HABBIKAMH IMOJy4YEeHHUS HHGOpPMAIUU W3

- YMETh IUIAHHPOBAaTh U BBINOJIHATE XUMUYECKUN
HKCIIEPUMEHT (TIPEBPALLEHUS] OPraHUYECKUX BEIIECTB
[P HarpeBaHHM, MOJYYEHUE STUJICHA U U3YUYEHUE €ro
CBOMCTB, KaueCTBEHHBIE pPEAKUMU Ha aJlbJETUIBI,
KpaxMmaj, YKCYCHYIO KHCIOTY; J€HaTypauus OeJIKOB
IpU  HArpeBaHWU, I[BETHbIE  pEaKIUH  OEJIKOB;
IPOBOANTh PEAKLUWU HOHHOIO OOMEHa, ONpEeNeNaTh
Cpelly BOJHBIX PacTBOPOB, KaYECTBEHHBIE PEAKIMMU Ha
cynbdar-, KapOOHAT- M XJOPUJ-aHUOHBI, HA KATHUOH
aMMOHHSI; pEIIaTh SKCIEPUMEHTAIbHBIE 3aJaud 110
temam "Metamisl" 1 "HemeTamibl") B COOTBETCTBUU C
npaBUIaMu TEXHUKHA O€30MACHOCTU MpU OOpAILEHUU C
BEIIECTBAMH W  JaOOpaTOpHBIM  000PYJIOBaHUEM;
MPEACTABIATh pe3yIbTaTh XUMHUYECKOTO
JKCIIEpUMEHTa B (GopMe  3amucu  ypaBHEHHH
COOTBETCTBYIOIIMX  peakuuii u  (PopMyJIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYIO HH(OpMaIuio,
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UCTOYHUKOB  PAa3HbIX THUIIOB, CaMOCTOSTCIILHO
OCYIIECTBJIATh TMOWCK, aHAIM3, CUCTEMATHU3ALHUI0 U
UHTEpIpETANI0 WH)OPMAIIUU PA3IUYHBIX BHIOB H
dbop™m mpeacTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3MYHBIX (dopMaTax C

y4eTOM Ha3HaueHus uHOpMallMM U  LEJIeBOU

ayIuTOpUM,  BBIOMpaAs  ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yaJIU3alUy;

- OUECHUBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTh
uHdopMaIuu, €€ COOTBETCTBHUE IIPAaBOBBIM U

MOPAJIEHO-3THYECKUM HOPMaM;
- WUCIOJIb30BaTh CPEACTBa HMH(POPMALMOHHBIX U

KOMMYHHKAalIUOHHBIX TEXHOJIOTUH B PECUICHNHA
KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX n
OpraHn3aliiMOHHBIX 3aJga4 C CO6J'IIOI[CHI/ICM

TpeOOBAaHUM SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH,

TUTHCHBI,  PECYpCOCOEpPEeKEHHUs,  TMPABOBBIX U
STUYECKUX  HOpPM,  HOpM  HWH(POPMAIMOHHOMN
0e30macHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHMS U 3AIUTHI
uHpopmauu, THPOPMALIMOHHON 0€30MacHOCTH
JUYHOCTH,;

MOJIy4aeMyto pa3HbIX (cpencts
MaccoBoil nHGopmanuu, cetb UHTepHET U ipyrue);

u3 HMCTOYHUKOB
- BJIAJIETh OCHOBHBIMM METOJIAMH HAYYHOI'O IO3HAHUS
BCIIECTB W XUMUYECKHX SIBJICHUN (HaOMIOACHME,
U3MEPEHUE, IKCIIEPUMEHT, MOJCIUPOBAHUE);

- yMeTb MPOBOAUTH pPacUyeThl MO XUMHUYECKUM
dbopMynaM W YpaBHEHHMSIM XUMHUYECKHX pPEaKIuid ¢
MCIIOJIb30BaHUEM bU3UYECKUX

XApaKTCPU3YyIOIUX  BCHICCTBA C

BCJINYHH,
KOJIMYECTBEHHOM

CTOPOHBI: MaccChl, 00beMa (HOpMaJbHBIE YCIIOBHUS)

ra3os, KOJIM4YECTBA BCIICCTBA, HCIIOJIB30BAaTh

CUCTCMHBIC XHWMHUYCCKHUC 3HAHUA - OJIA

peIHeHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBLIX CHTYAIHAX,

IIPUHATHUA

CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

- YMETh CaMOCTOSITENBHO IUIAHUPOBATH U IPOBOIAUTH
XUMUYECKUN DKCIEPUMEHT (MOJIydYeHHE W HM3yUCHHE
CBOWCTB HEOPraHUYECKUX M OPraHUYECKUX BELIECTB,
KAa4ECTBEHHBIC PEAKIUHN YIJIEBOJOPOJAOB PA3IAYHBIX
KJIIACCOB W KHCIIOPOJCOAEPKAIINX

BCIICCTB, PCIICHUC OKCIICPUMCHTAJIBHBIX 3aJad IIo

OPTaHUYECKUX

pacmo3HaBaHUIO HEOPTaHWYECKHX W OPTaHUYECKUX
BCIIECTB) C COONIOJIGHWEM TMpaBuil  0E30MacHOro

oOpamieHusi ¢  BeIIECTBAMH W JIAOOPATOPHBIM
o0opynoBanueM, GopMyIUpPOBATH IEIU UCCIIECIOBAHNUS,

NPEAOCTaBIATh B Pa3NUYHON (OpMe pe3yJIbTaThl
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AKCIIEPUMEHTA, AaHAJMW3UpPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTD;

- YMEThb OCYILIECTBJISATH LI€JICHAIIPABJICHHBIA TMOUCK
XUMUYECKON MH(POpMAIMA B Pa3TMYHBIX HMCTOYHHUKAX
(HaydyHass W ydeOHO-Hay4yHas JUTEpaTypa, CpeICTBa
MaccoBod HHGopMmaiuu, cetb VHTepHET u apyrue),
KPUTHUYECKHU aHAJIN3UPOBATh XAMUYECKYIO
nHpopmaruio, nepepadaTeiBaTh €€ M HUCIO0JIb30BaTh B
COOTBETCTBHH C MIOCTABJICHHON y4eOHOM 3a1a4eii;

- BJAJIETh CHCTEMOM 3HAaHUKW O METOAAX HAYYHOTO
MO3HAHMS SIBJICHUW MOPUPOJBI, HCIOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX M YMEHHUSIMU TNPUMEHSTH O3TU
3HaHUSA TpHU

OKCIICPUMCHTAJIbHOM HCCICA0OBaHNN

BEIIECTB M i1 OOBSCHEHUS XUMHUYCCKHMX SIBICHMIA,
IIPUPO/IC
JEATEILHOCTH YEJIOBEKA U B TTIOBCEAHCBHOM JKHU3HU;

UMECIOIIUX  MECTO B MPAKTUYECKON

OK 04.
OddekTrBHO
B3aMMOJICHCTBOBAT
b ¥ paboTaTh B
KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
Y CaMOOIIPEACIICHUIO;

-OBJIaJICHUE HaBBbIKAMHU y4e€OHO-UCCIIEI0BATEIbCKOM,
MPOEKTHOM Y COLMAIBHOM JIESITEIbHOCTH;
OsJagenue YHUBEPCAJIbHbIMHU
KOMMYHUKATUBHBIMU ACHCTBUSIMM:

0) coBMeCTHas1 1eITeJIbHOCTD!

- TNOHUMATh U

HCIIOJIB30BAaTh MMpCUMYIICCTBA

KOMaHJIHOM ¥ MHJIUBUIYaIbHOU pabOThI;

- yMeThb IUIAHUPOBATh U BBINOJHATE XUMHUYECKHUN
HKCIIEPUMEHT (MPEBpAILEHUsI OPTraHUYECKUX BEILECTB
IIpU HarpeBaHWM, MOJYUYECHHUE 3TUIICHA U U3YyYECHHE €ro
CBOMCTB, KaueCTBEHHbIE pPEAKUMU Ha aJlbJAECTUIBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypalus OelIKOB
OpU  HArpeBaHUHW, I[BETHBIE pEAKIUH  OENIKOB;
IPOBOANTH PEAKUWU HOHHOTO OOMEHa, ONpEeNeNiTh
Cpelly BOJHBIX PacTBOPOB, KAYECTBEHHBIE PEAKIIMHU Ha

cyibdar-, KapOoOHAT- M XJOPHJ-aHHUOHBI, HA KATHOH
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- TPUHUMATh TIEIM COBMECTHON JIeSITECIIbHOCTH,
OpraHU30BBIBATh U KOOPJMHUPOBATH JICUCTBHUSA 110 €€
JIOCTHKEHHIO: COCTaBJIATH IUIaH NeHCTBHM,
pacrpenensiTh poiau ¢ YYeTOM MHEHUN YYaCTHUKOB
00CYX1aTh Pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBITIOIHATH PA0OTy B YCIOBUSX
pealbHOr0, BHUPTYaJIbHOTO W KOMOMHHUPOBAHHOIO
B3aHMOJICHCTBUS,

- OCYHIECTBJISITb  IIO3UTMBHOE  CTPATErHYECKOe
MOBEJACHUE B PA3JIMYHBIX CUTYyallUsX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM
OBjaieHne YHHMBEPCAJbHBIMHM PeryjJsiTUBHbIMH
JelCTBUSIMM:

') IPUHSTHE cCe0sl U APYIUX JIIO/eii:

- IPUHAMAaTh MOTHUBBI W apTryMEHTBI JIPYTUX JIIOJIEH
MIpY aHAJIU3€E PE3YJIbTATOB ACATEIHLHOCTH;

- MPU3HABaTh CBOE MPABO U MPaBO APYTUX JIOJCH Ha
OIITNOKHU;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3UIUU

JPYroro 4ejJoBeKa;

aMMOHHUSI; peIllaTh JKCIIEPUMEHTAIbHBIE 3aJladyu IO
temaMm "Metamisl" 1 "HemeTamibl") B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU O€30MACHOCTU MPU OOpAIEHUHU C

BEUIECTBAMH M JIAOOpAaTOpPHBIM  00OPYIOBaHHUEM;
PECTABIISATh pe3yIbTATHI XHUMHYECKOTO
JKCIepuMeHTa B (opMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX  peakuuii U  (HOpMyIUpOBaThH

BBIBOJBI HAa OCHOBC 3THUX PC3YJIbTATOB,
-YMCTb CaMOCTOATCIIbHO INUIAHHPOBATL MW IIPOBOJUTH
XUMHYECKUMN OKCIICPUMCHT (HOJIY‘-ICHI/IG H HN3YUYCHHC
CBOMCTB HCOPIraHNM4YCCKNX MW OPraHNYCCKUX BCIICCTB,
Ka4CCTBCHHBLIC PCaKIKUN YIJICBOAOPOA0OB PaA3JINYHBIX
KJIaCCOB H  KHCJIOPOACOACPIKAIINUX

BCUICCTB, PCIICHUC OKCIICPUMCHTAJIBHBIX 3aJad II0

OPTaHUYECKUX

pPacro3HABAHUIO HEOPTraHWYECKUX U OPraHUYEeCKUX
BEIIECTB) C COOJNIOJIGHHEM TMpaBUil  OE30MacHOro

oOpamieHusi ¢  BeIIECTBAMH W JIA0OPATOPHBIM
obopynoBaHueM, GopMyJIMPOBATH 1IEJIU UCCIIEIOBAHMUS,
MPEAOCTAaBIIATh B Pa3NuUHON (OpME Ppe3yJIbTaThI
DKCIIEPUMECHTA,

AHAJIM3UPOBATL MW OLCHHUBATL HX

JIOCTOBEPHOCTH;

OK 07.
CopelicTBOBaTh
COXpPaHEHHUIO
OKpYKaroueu

B 00s1acTH 3K0JI0TrH49€CKOr0 BOCTIUTAHUSA:
- c(hOpMUPOBAHHOCTH JKOJIOTHYECKON KYJIBTYpHI,
MMOHUMAHHUE BJIUAHUS COLMAIBLHO-3KOHOMHUYECKUX

MPOLIECCOB HA COCTOSHUE MPUPOTHOU U COLMAIIBHOM

- chopMHUpOBaTh TPEACTABICHUS: O XHUMHYECKOU
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOU KapTUHBI MUDA,
pOMM XMMHUM B TIO3HAHWM SIBJICHUW NOPUPOABI, B

(GOpMHUPOBAHUU MBILUIEHUS U KYJbTYpbl JTUYHOCTHU, €€
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cpebl,

pecypcocOepekeH

H10, MPUMEHSTh
3HaHHS 00
U3MCHEHUH
KJIMMAaTa,
TIPUHIIUATIBI
OEpEKIMBOTO
IPOU3BOJICTBA,
b hexTuBHO
JICICTBOBATh B
YpE3BBIYANHBIX
CUTYaIMIX

OCO3HAaHHUC rJ1100aJI5HOTO

Cpebl,
AKOJIOTHYECKUX TTPOOJIeM;

- INIAHUPOBAHUC U OCYHICCTBIICHUC ,ZIGI\/JICTBI/II\/'I B

XapakTepa

OKpY’)KAlOIlIE Cpele Ha OCHOBE 3HAaHMS Lelen
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE NECUCTBUM, NPUHOCAIINX BPEX
OKPYIKaIOIIEH CpeE;

- yYMEHHE IPOTHO3UPOBATH
JKOJIOTUYECKHUE
JNEUCTBUM, IPENOTBPAILATH UX;

HC6JIaFOHpI/I$ITHBI€
MMOCJICACTBUA  IIPCAIIPHUHUMACMbBIX

- PaCIIUPEHUE OMbITA AEATEIBHOCTH JKOJIOTMUECKON
HaNpaBJICHHOCTH;

- OBJIaJICHUE HaBbIKAMHU y4€OHO-UCCIIEI0BATEIBCKOM,
MPOEKTHOM Y COLMAIBHOM JIESITEIbHOCTH;

(YHKITMOHATBLHOM T'PaMOTHOCTH, HEOOXOIUMOW IS

pEelIeHUs] TMPaKTUYECKUX 3a7ad U DKOJOTMYECKH
00OCHOBaHHOTO OTHOILIEHUSI K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CpEJIE;

- yMeTh  coOJIOaaTh

1eJIeCO00pPa3HOTO TOBEACHUS B OBITY W TPYIOBOM

MpaBUJia  3KOJIOTUYECKU
JIESITEILHOCTH B LEJSIX COXPAHEHHUSI CBOETO 3J0POBhS U
OKpYXawIeh  MNpUPOTHOU YYUTBHIBATh
OMAaCHOCTh  BO3JICUCTBUS  HaA OpraHU3Mbl
ONPEACICHHBIX BEIIECTB, MOHUMAsi CMBICT MOKa3aTelIs

Cpenbl;
JKUBBIC

MPEICIIbHON JOYCTUMOW KOHIIEHTPAINH;

- YME€Th NMPOTHO3UPOBAThH, aHATU3UPOBATH U OLICHUBATH
C IIO3HUIIMH PKOJIOTHYECKON 0€30IIaCHOCTH ITOCIIEACTBUSA
OBITOBOM U

HpOHSBO}ICTBCHHOﬁ ACATCIIBHOCTU

YeJioBeKa, CBSI3aHHOM C TIepepabOTKON  BEIIECTB;
WCIOJIB30BaTh IIOJIYYCHHBIC 3HAHUS JJIsi TPUHATHUA
IPAMOTHBIX  pEIICHWH TpobdjeM B  CHUTyalHsX,
CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HABaTh OMACHOCTh BO3JCHUCTBHUS HA KUBBIC
OPraHu3Mbl ONPEACICHHBIX BEIIECTB, TIOHUMAs CMBICI
MOKa3aress IMPEeNeIbHON JOMYyCTUMOM KOHLIEHTPALUU,
U TIOSICHATh HAa TPUMEpPax CIOCOObl YMEHBIICHHUS H
BO3JICMCTBUSI Ha

MPEAOTBPAIIECHUSI WX BPEIHOIO

OpraHu3M 4YcCJIOBCKaA.

[K 1.1.

-TOTOBHOCTbH K aKTUBHOM ACATCIBHOCTHU

- YMCTb INUIAHUPOBATb MW BBIIIOJHATH XUMHUYECKHUU
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[TogroraBnuBaTh
CBIpbE U
MaTepHuabl

TEXHOJOTMYECKOU U COHI/IaJ]LHOﬁ HaIIpaBJICHHOCTH,
CITOCOOHOCTh HWHUIIMHUPOBATD, INIAHUPOBATH U
CaMOCTOATCIBbHO BBIIIOJHATE TaKYIO ACATCIBHOCTD

HKCIIEPUMEHT (MPEBpAIlEHUsI OPTraHUYECKUX BEIIECTB
IpU HarpeBaHWH, MOJYUYEHUE TUJICHA U U3YUYEHHUE €ro
CBOMCTB, KaueCTBEHHbIC PEAKIMU Ha aJbJCTUIBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB
OpU  HArpeBaHWHW, I[BETHBIE  pPEAKIHH  OEJIKOB;
NPOBOJNTH PEAKUWW HOHHOTO OOMEHa, OMpEeNeNATh
Cpelly BOJHBIX PacTBOPOB, KAYECTBEHHBIE PEAaKIMMU Ha
cylnbdar-, KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATHUOH
aMMOHHS; pELIaTh SKCIEPUMEHTAIBHBIE 3aJaud 110
teMaMm "Mertamibl" u "Hemetanibl'") B COOTBETCTBUU C
NpaBUIaMU TEXHUKHA O€30MACHOCTU MpPU OOpAIIEHUU C
BEIIECTBAMH W  JaOOpaTOpHBIM  00OPYJIOBaHUEM;
MPEACTABIIATD pe3yIabTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (QopMe  3almuCu  ypaBHEHHI
COOTBETCTBYIOIIMX  peakuuili u  (QopMyJIupoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB.

[IK 1.4
KonTposmpoBats
Ka4yeCTBO ChIPbS,
oty padbpuxkaTon
Y TOTOBBIX
5631 (SN 0704

- OBJIaJICHUE HaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKOMH,
MPOEKTHON M COLMATBHOMN JIEITEIbHOCTH.

- YMETh COOJIIOAaTh IPaBUiia SKOJOTUUECKU
11e71ecO000pa3HOTO MOBEICHUS B OBITY U TPYAOBOM
JIESITETHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXarouer MPUPOJHON CPENIbl; YUUTHIBATh
OIMACHOCTh BO3JCUCTBUS HA KHUBBIC OPraHU3MbI
OIPEJICJICHHBIX BEIIECTB, IOHUMAasi CMBICJI TTIOKA3aTeJIsl
MPEICIBHON JOIYCTUMOW KOHLIEHTPALUH

[1K 1.6.

- OBJIaICHUC HABbIKaMU y‘IC6HO-HCCHGﬂOBaTeHBCKOﬁ,

- YMCTb CO6J'HO,213TB ITpaBuJIa S3KOJOTHICCKHU
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KonTponmpoBaTh
BEITIOJTHEHUE
TpeOOBaHMIA
0e30macHOCTH
MIPOU3BOJICTRA,
OXpaHbl TPy,
HKOJIOTUU

HpOCKTHOI?I u COHH&HBHOﬁ ACATCIIBHOCTH.

1[€JIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYI0BOM

ACATCIIBHOCTH B LICIIIX COXPAaHCHUA CBOCTO 3JOPOBBA U

OKpY>arolen MpUpOaHON Cpe/ibl; yUUTHIBATh
OMaCHOCTh BO3JICCTBHUS HA JKUBbIE OPTraHU3MBI

OINMpCACIICHHBIX BCIICCTB, IOHUMAA CMbBICJI ITIOKAa3aTCJIA

MPEICIIBHON JOIYCTUMOW KOHLIEHTPALUH
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2. CTpyKTYypa M cojep:kaHue 0011e00pa3oBaTeIbHON TUCHMILIUHBI « XUMUS»

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bup yyeOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPaAMMBbI JUCHUTIIMHBI 144
B T.4. B (popMe NpaKTHYECKOH MOATOTOBKHU 34
OcHoOBHOE coJep:KaHue 84
BT. U..

TEOPETHUECKOE 00yUeHUE 58
MPaKTUYECKUE 3aHATHUS 16
1abopaTopHBIC 3aHATUS 10
IIpodeccuoHaTbHO-OPUEHTHPOBAHHOE COJEPKAHME 42
(conep:kaHue MPUKIATHOTO MOTYJIs1)

BT. U..

TEOPETHIECKOE 00yUeHUE 8
MPAKTUYECKUE 3aHATHUS 22
1abopaTopHBIC 3aHATUS 12
KoHcyapTanus K 3K3aMeny 10
IIpomexyTouHasi arrecTauus (IK3aMeH) 8
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

Bru.B
Dopmupy
Coaep:xanue yue0HOro marepuaja (0OCHOBHOe M Ipo(deccuoHAIBLHO- popme
HaumMmenoBanue . Oo0BeM eMble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKUE 3AHATHSA, IPUKJIATHOM NMPaKTHY.
pa3esioB U TeM 4acoB KOMIIETeH
MOIYJIb MOAr0TOB
1107071
KH
1 2 3 4 5

OcHoOBHOE coaepxaHue
Pazgen 1. OcHOBBI CTPOCHUS BelleCTBA 10
Tema 1.1. OcHOBHOE coep:KaHue 8 OK 01
Ctpoenue Teopernueckoe o0yuenme 6
aTOMOB CoBpeMeHHas MOJIENb CTPOEHUS aTOMa. DJIEKTPOHHAs! KOH(UTypalys aToMa.
XUMHUYCCKUX Krnaccudukanus XMMHYECKHUX 3JIEMEHTOB (S-, P-, d-31emMeHTHI). BajleHTHBIC
3JIEMEHTOB U ANEKTPOHBI. BaleHTHOCTH. DIIEKTPOHHAS ITPUPOIA XUMUYECKOMN CBA3U.
npupoaa DIIEKTPOOTPULIATENBLHOCTh. KOBaJIEeHTHAsI CBSI3b, €€ PAa3HOBUIHOCTH U MEXAHU3MBI 6
XUMHYECKOM oOpazoBanusi (0OOMEHHBIN U JJOHOPHO-AKIIENTOPHBIN). IoHHas CBSI3b.
CBsI3U Meramnunyeckas cBsi3b. BonopoaHas cBa3b. MeXMOIEKYIISIPHBIE B3aUMOICUCTBUSL.

N3oTo1bI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, TMOpUIN3alusl aTOMHBIX

opOuTaei.

IpakTHuyeckue 3aHATHUS 2

Pemenre mpakTUYeCKuX 3aJlaHui HA COCTABJICHHUE YJIEKTPOHHO-TPAPUIECKUX

dbopmy aneMeHToB 1—4 eprooB. )

(dbopMyI1 IBYXaTOMHBIX COCTMHEHUN (OKCUIOB, CYIb(GUIOB, TUAPHUIOB U T.I1.) U

JIPYTrUX HEOPraHWUYECKUX COCTMHEHUM OTAENIbHBIX KIaCCOB.
Tema 1.2. OcHOBHOe coaepxkaHue 2 OK 01
Ilepuonnueckuii | TeopeTruueckoe odyyeHue 2 OK 02
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3aKOH ¥ Ta0IHIIa

..

Menneneena

[lepnoanueckas cucreMa xuMudeckux 3iemMeHToB .M. Menneneesa. @usnueckui
cmbici [lepuonnueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTA U3MEHEHUS
CBOMCTB XUMHUYECKUX JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIICCTB
B COOTBETCTBHUH C MOJIOKECHUEM XUMHUYECKOTO 3JIeMeHTA B [lepruoanueckon
cucrteMme. MUpOBO33peHUECKOE U HaydyHOe 3HaueHue [lepnoamyeckoro 3axona JI.1.
Menpeneena. [Tpornossl [I.11. MenaeneeBa. OTKPHITHE HOBBIX XUMHUYECKUX
DJIEMEHTOB.

Paszges 2. XuMuyeckune peakuuu

Tema 2.1.Tumsl
XUMHUYECKHUX
peakuu

OcHoBHoOE€ coaep;xanue

Teopernueckoe 00yuenune

Knaccudukanus xummuueckux peakuuid. CocTaBieHrue ypaBHEHUN peakuui
COEIMHEHMSI, Pa3JI0KEHUS, 3aMEIlIeHUs, OOMEHa. Y paBHEHUS OKUCIICHUS -
BoccTaHoBJIeHUs. CTenenb okuciaeHus. OKHCIUTENb U BOCCTAHOBUTEIIb.
OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IPUPOE, MPOU3BOJICTBEHHBIX
MPOLIECCAX U )KU3HEAEATEIbHOCTH OpraHu3MoB. OKUCIUTENBHO-
BOCCTAHOBUTENBHBIN TOTEHIIUAN CPEBI.

Al B~ 0

IIpakTHyeckue 3aHATHS

Pacuer maccel (00beM, KOJTMYECTBO BEIIECTBA) MPOAYKTA PEAKLIMH, €CITU OJTHO U3
BENIECTB JaHO B BUJE PACTBOPA C ONMPEACICHHON MaCCOBOM JI0JIEH paCTBOPEHHOIO
BEILECTBA.

VYpaBHEHUsI OKUCIICHHUSI-BOCCTaHOBIICHHS. CTeneHb okucieHus. OKUCIUTEINb U
BOCCTAaHOBUTEIh. OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU B IPUPOJE,
IIPOU3BOJICTBEHHBIX MPOIECCAX U KUZHEACATEILHOCTH OpraHnu3MoB. OKHUCIUTETBHO-
BOCCTAHOBUTEIBHBIN MOTeHITMAN cpebl. CocTaBlIeHUE U ypaBHUBAHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOJIOM AJIEKTPOHHOTO OallaHca.
TunuyHble HEOPTAHUYECKHUE OKUCITUTEIN U BOCCTAHOBUTEIU. DJIEKTPOJIU3 PACTBOPOB

OK 01
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Y PacCIlJIaBOB COJIEH.

Tema 2.2. OcHoOBHOe coaepxkaHue 6 OK 01
Onektponutuuec | TeopeTnyeckoe odyueHue 4
Kas mucconranys (Teopust  3JIEKTPOJIUTHUYECKOW — JUCCOLUAIUM. Peakiimn  noHHoro  oOmeHa.
¥ HOHHBI OOMCH (CocTaBlieHHE peaKIuii HMOHHOrO OOMEHa ITyTeM COCTAaBIEHHS MX MOIHBIX U
COKPAILICHHBIX MOHHBIX YPaBHEHUU. 4
['unponu3 coneil. 3HaueHne TUAPOIN3a B OMOIOTMYECKUX OOMEHHBIX MPOIIeccaX.
[IpumeHnenue ruaponmn3a B MPOMBIIIJIEHHOCTH.
JlaGopaTopHble 3aHATHS 2
Jlaboparopnas pabota «Peakuuu ruipoinszay.
UccnenoBanue cpenpl pacTBOPOB COJIEH, OOpa30BaHHBIX CUJIBHBIMU U CJIa0bIMU 5
MPOTOJIUTAMH, U HX PEaKlIWil ¢ pacTBOpaMH IIEJIOYM M KapOOHaTa HATpUsl.
CocraBieHue peakiuii THAPOIN3a COoIeil.
Pa3zpnen 3. CTpoeHue 1 CBOHCTBA HEOPTAHMYECKHUX BellleCTB 20
Tema 3.1. OcHOBHOE coep:KaHue 6 OK 01
Knaccudpuxanus, | Teoperndeckoe o0ydeHue 4 OK 02
HOMCHKJIATYPa M |[IpegMeT HEOPraHMYECKON XUMHUU. B3anMOCBSI3b HEOPTAHUYECKUX BEIIECTB.
CTPOCHHC KnaccmbHKauHﬂ HEOPraHWYECKUX BEMIECTB. [IpOCThIE U CII0KHBIC BEIIECTBA.
HEOPTaHUYCCKHUX |(OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUABI, TUAPOKCUIBI, KHCIIOTHI, COJIM). 4
BCIICCTB HomenknaTtypa u Ha3BaHWE HEOPTAHUYECKHUX BEIIECTB UCXOIS U3 UX XUMUYECKOU
(GbOopMYyJIbI UK COCTaBIECHUE XUMHUUECKON (hOPMYJIbI UCXO/Is1 U3 Ha3BaHUS BEIIECTBA
110 MEKIYHAPOIHOW WIM TPUBUATIBHOW HOMEHKJIATYPE.
IpakTnyeckune 3aHATHUSA 2
Pemenne 3agad Ha pacueT MaccOBOM JIONM (Macchl) XMMHUYECKOIO 3JIEMEHTa 5

(coenuHeHUs) B MOJIEKYJIe (CMECH).
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Tema 3.2. OcHoBHoOe coJep:kaHue 10 OK 01
dusuko- Teopernueckoe o0yueHme 8 OK 02
XUMHAYCCKUC XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWUYECKUX BEIIECTB (OKCHJIOB,
CBOHMCTBA TUAPOKCUJIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWCTB 8
HCOPraHUYICCKHUX |[IpOCTBIX BEIIECTB, BOJOPOIHBIX COCAUHEHUM, BBICIIIMX OKCUIOB U TUIPOKCHJIOB.
BCIICCTB IIpakTrnyeckue 3aHATUSA 2
CocraBieHue ypaBHEHHM XHUMHYECKHX PEAKIUN C YYaCTHUEM IPOCTBIX U CIIOXKHBIX
HEOPraHWYECKUX BEILECTB: OKCUAOB METaNIOB, HEMETAUIOB U aM(pOTEpPHBIX 2
AJIEMEHTOB; HEOPTaHWYECKUX KHCIOT, OCHOBAaHUN M aM(OTEpHBIX T'HJIPOKCHUIIOB,
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOMCTBA.
Tema 3.3. OcHOBHOE coaep:KaHue 4 OK 01
[IpousBoncTso | Teoperndeckoe o0ydeHune 4 OK 02
HCOPraHWYCCKUX |OO0mMe MpeACTaBICHUsI O NPOMBIIUIEHHBIX CIOCO0aX IMOJyYEeHUS XUMHUYECKHX
BCIICCTB. BelIeCTB (Ha MpuUMepe MPOU3BOICTBA aMMHUAKA, CEPHOM KUCIIOTHI).
3HaYCHHC U Uepnas u uBetHass Metauryprus. [Ipakthueckoe NnpUMeEHEHUE JIEKTPONIM3a IS 4
IIPUMCHCHHC B ITOJIYYEHHUS ILIEJIOYHBIX, IIEJIOYHO3EMENBHBIX METAUIOB U amoMuHHUS. CTEKIO U
ObITY U Ha CHJIMKATHas MPOMBIIIICHHOCTb.
OPOU3BOACTBC [TpoOnema 0TX0/10B U MOOOYHBIX MTPOTYKTOB.
Pasznen 4. CTpoeHue 1 CBOHCTBA OPraHNYEeCKUX BeLIECTB 24
Tema 4.1. OcHOBHOE coep:KaHue 8 OK 01
Knaccudukanus, | Teopernyeckoe oGyueHue 6
CTPOCHHC 1 [Ipenmer oprannyeckor XuMuu. B3anMOCBsI3b HEOPTAHUYECKUX U OPraHUYECKUX
HOMCHKJIATypa BEIIECTB.
OpraHM4CCKuX OCHOBHBIE MOJIOKEHUS TEOPUN XUMHUYECKOTO CTPOEHUS OPraHUYECKUX COECIUHEHUMN 6
BCIICCTB A.M. bytnepoBa. YIiepoaHblid CKENET OPraHUYECKON MOJIEKYJbl. MONEKyIsIpHBIE U

CTPYKTYpHBIC (pa3BEepHYThIC, COKpAIICHHbIC) XUMUUECKHue (HopMyIibl. 3aBUCUMOCTh
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CBOWCTB BEILIECTB OT XUMHUYECKOTO CTPOEHUs MoOJieKynd. M3oMmepuss u wu3omepbl
(cTpyKTypHasi,reoMeTpuuecKas (uuCc-TpaHc-u3o0Mepus). [TonsiTue 0
byHKIMOHATRHOU TpyTe. [[puHIHUIBI KiaccuUKAIUU OPraHNIECKUX COSIMHEHUI.
MexayHaponHass HOMEHKJIaTypa W MNPUHIUIBL HOMEHKJIATYpbl OPraHUYECKHUX
COEIMHEHUM.

IIpakTu4eckune 3aHATHS

HoMmenknatypa oOpraHM4ecKuX COEAUHEHUM OTIEIbHBIX KJIacCOB (HACHIIICHHBIE,
HEHACBHIILICHHBIE U apOMATHUYECKHUE YTJIEBOJOPOIbI, CIUPTHI, (EHOJBI, albICTHIbI,
KETOHBI, KApOOHOBBIE KUCJIOTHI U JP.)

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COEeINHECHUN

OcHOBHOe conepxkanmne

Teopernueckoe o0yueHnue

OU3UKO-XUMUYECKHUE CBOMCTBA OPraHUYECKUX COEAUHEHUN OTACIBHBIX KJIACCOB
(ocobeHHoCTH KiIaccHUKAIMA ¥ HOMEHKJIATyphl BHYTPH Kjacca; TOMOJOTHUCCKUN
psan u obmas GopMyna; u3oMepus; (PuU3NUecKue CBOWCTBA; XMMHUYECKHE CBOMCTBA;
CIIOCOOBI MTOTYyUCHHS):

— MpeAeNbHBIE YIIEBOIOPOAbl. I OpeHre MeTaHa KaK OJIUH U3 OCHOBHBIX MCTOYHHUKOB
TeIJla B MPOMBIIUICHHOCTH U ObITy. CBOHCTBa MPUPOJHBIX YIJIEBOJAOPOJOB,
HaxO0JICHUE B MPUPOJIC U MPUMEHEHUE AJIKAHOB.

— HENpEAETbHbIE U apOMATUYECKUE YriaeBoaopoAbl. [lomuMepusanus 3TUIICHA Kak
OCHOBHOE€ HAMNPABJICHUE €r0 HCHOJIb30BaHMsA. ['OpeHHE aleThieHa KaKk HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JIJISI CBAPKHU U PE3KU METAJIJIOB;

— KHCIOPOJACOJEPKAIINE COCAMHEHHS (CIHUPTHI W TMPOCThie A(GUPHI, (HEHOIBI,
aJbACTHABl M KETOHBI, KapOOHOBBIE KHCJIOTHI M MX IPOU3BOJHBIC). [IpakTHyeckoe
NPUMEHEHHUE JTWICHIJIMKOJIS, riulepuHa, ¢enona. [Ipumenenue dopmanbaeruia,
aleTanbJIerua, YKCyCHOM KUCIOThI. Mblja Kak COJI BBICIIUX KapOOHOBBIX KHCIIOT.
Moro1iue cBoMCcTBa MbLIA.

OK 01
OK 02
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IIpakTnyeckue 3aHATUSA

Pemenune nenoyek npeBpaiieHnii Ha TeHETUYECKYIO CBA3b MEXIY KlacCaMu
OPTraHUYECKUX COCAMHEHUN C COCTABIICHUEM HAa3BAHUM OPTaHUYECKUX COCAUHECHUN
110 TPUBHAIBLHOW WJIM MEXTyHAPOIHON CUCTEMATUYECKON HOMEHKIIATYPE.
Pemenue pacdyeTHbIX 3a/1a4 10 YPaBHEHUSAM PEAKIIUN C y4aCTHEM OPraHUYECKUX
BCIIICCTB.

Tema 4.3.
OpraHunueckue
BEIIIECTBA B
YKU3HEIEATEIIBHOC
TH YEJI0BEKA.
[Tpon3BoacTBO U
MIPUMEHCHHUE
OPTraHUYECKUX
BEIIIECTB B
MPOMBIIIJIEHHOCT
u

OcHoOBHOE coaepxkaHue

Teopernueckoe o0yueHnue

buooprannueckue coenunenus. [IpumeHenne u Ouonoruyeckas pojb YIJIEBOAOB.
OxucneHue yrieBOoJOB — HCTOYHHUK HHEPTrUM JKUBBIX OpraHu3moB. OOnactu
MPUMEHEHUsT aMUHOKUCIOT. IlpeBpaimieHus O€NKOB MHUIM B  OpraHU3Me.
buonornueckue ¢ynkiuu OenkoB. buonornueckue QyHkuuu kupoB. Ponb
OpraHUYeCcKOl XMMHUHU B PEUIEHUU MPOOJIEM MUILEBON O€30aCHOCTH.

HyxnennoBeie kucinoTel: coctaB u crpoeHue. CrpoeHne HykieotnaoB. Cocras
HykienHoBbix  kucinoT (JHK, PHK). Poip HyKIEMHOBBIX KHUCIOT B
KU3HENIEATEIIbHOCTH OPraHU3MOB.

ITpon3BOACTBO OpraHMYECKHX BELIECTB: IMPOU3BOJICTBO METaHOJA, IepepaboTKa
Hedtu. [TonuaTneH Kak KpyNMHOTOHHAXKHBIA MPOAYKT XUMHUYECKOTO MPOU3BOJICTBA.
IIpumenenue stuneHa. [Ipon3BoaCTBO U NPUMEHEHHE KaydyKa U PE3UHBI.
CuHTETMYECKUE U MCKYCCTBEHHBIE BOJIOKHA, X CTpOEHUE, CBOMCTBA. [IpakTnueckoe
UCIIOJIb30BAaHUE BOJOKOH. CHHTETHYECKHE IUICHKH: W30J0Usl Uil IIPOBOJOB,
MeMOpaHbI JJIs1 ONPECHEHUS BOJbI, 3aIIUTHBIC TUIEHKU JIJIsl aBTOMOOMIIEH, TIACThIPH,
XUPYPru4eCcKre NOBA3KH. HOBBIE TEXHOJIOIMM JAJbHEUIIEr0 COBEPLICHCTBOBAHUS
IIOJIMMEPHBIX MaTEPUAJIOB.

Ponb oprannyeckoil XuMuuM B pEIEHUH MPOOJIEM SHEPreTUYECKOM 0€30IacHOCTH, B
Pa3BUTUU MEAULMHBI, CO3JaHUU HOBBIX MAaT€pUAJIOB, HOBBIX UICTOYHUKOB SHEPTUU

OK 01
OK 02
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(anbTEpHATUBHBIE UCTOYHUKHU YHEPTHH).

Kunernueckue H TEPMOANHAMUNYIECCKUEC 3aKOHOMEPHOCTHN NMPOTCKAHUA

Paznea 5. .
XHMHUYECKHX peaKkumi

Tema 5.1. OcHOBHOE coep:KaHue OK 01

Kunernueckue Teoperuyeckoe o0yyenune OK 02

3aKOHOMEPHOCTH |XuMmuyeckue peakuuu. Kiaccupukamms XUMHUECKUX peakuuid: 1o ¢a3oBOMy

IIPOTEKaHNA cocTaBy (TOMOI€HHbIE M TETEpPOreHHbIE), IO HCIIOJIB30BAHUIO KaTajau3aTopa

XUMHICCKUX (KaTaTUTHYECKUE U HEKAaTaTUTUYECKHUE).

peakuunii CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT PAa3lIU4YHBIX (PAKTOPOB: IPUPOJIBI
pearupyromux BEIIECTB, KOHLEHTPALMHM PEarupyrolux BEUIECTB, TEMIEPATYpPbI
(npaBwiio  Baut-T'odda), miomanu peakuHMOHHONM MOBEPXHOCTH, HATUYMS
Katanusaropa. Ponb Katann3aTopoB B IPUPOAE U IPOMBIIIIIEHHOM ITPOU3BOJICTBE.
JlaGopaTopHble 3aHATHS
JlaGoparopHass pabora «OmpeeneHne 3aBUCUMOCTH CKOPOCTH PpPEaKIHH OT
KOHLICHTPALIMU PEArupyrOIIMX BEIIECTBY.

Tema 5.2. OcHoBHOe coJep:kaHue

Tepmoaunamuyec |IIpakTHyecKHe 3aHATHS

KHE

3aKOHOMEpPHOCTHU

IPOTEKAHUS

XUMHUYECKUX

peaKiil. Pemenue 3a1ay Ha CMEIIEHUE XUMUYECKOIO PABHOBECHUS

PaBHOBecue

XUMUYECKUX

peakiuii
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Pa3gea 6.

JlucnepcHbie CUCTEMBI

Tema 6.1. OcHOBHOe coepxkanmne OK 01
JucnepcHsie Teopernyeckoe o0yyenune OK 02
CHUCTCMbI U Jucnepcubie cucteMbl. Kosutoniabie cucteMbl. VICTUHHBIE paCTBOPHI. OK 07
(hakTopsr HX PactBopenne kak  ¢usuko-xumuueckuii  mpouecc.  PactBoppl.  CrocoObl
YCTOMYUBOCTH MPUTOTOBIICHUSI PacTBOpPoB. PacTtBopumocTs. MaccoBasgs 1oysi pacTBOPEHHOTO

BellecTBa. [IpenenbHo TOMyCTUMBIE KOHUEHTPALMHU U UX UCIOJIb30BAHUE B OLICHKE

AKOJIOTUYECKOI 0€30MaCHOCTH.

Knaccupukanuus aucnepcHbix cucreM 10 coctaBy. CrtpoeHue U (HaKToOpbl

YCTOWYMBOCTH JIMCIIEPCHBIX CHUCTEM. Pacno3HaBaHWE HWCTHHHBIX PacTBOPOB,

KOJUIOUJIHBIX PAcCTBOPOB U IpyOoAaucHepcHBIX cucTeM. CTpoeHHe MMIIEIUIBI.

PaccenBanue cBeTta mnpU MPOXOXKIEHHUH CBETOBOIO IIy4YKa Yepe3 ONTUYECKU

HEOHOPOIHYIO cpeny (3¢ dexTa Tunnans).
Tema 6.2. OcHoBHoOe coJep:kaHue OK 01
Hccnenosanne  |JlaGopaTopHbIe 3aHATHS OK 02
CBOWCTB
JHCTIEpCHBIX JlaboparopHas pabota <<HpI/IFOTOBJ'IeHIiI€ paCTBopOBv».
CHCTEM 1T HX [IpuroroBieHue pacTBOPOB 3aJaHHON (MOJSPHOM) KOHIIEHTpAlMU (C TPAKTUKO-
HeHTHMKALH OpPUEHTUPOBAHHBIMU BOIPOCAMH ), OTIPEICIICHUE CPEbl BOJHBIX PACTBOPOB.

KauecTBeHHble peakuuu OOHApPY:KeHHUS] HEOPraHMYECKHMX M OPraHU4YecKHX
Paznen 7.

BeLeCTB
Tema 7.1. OcHOBHOe coepxkaHmne OK 01
OOnHapyxeHue JlabopaTropHble 3aHATHS OK 02
HEOPraHn4IeCKuX |JlaGopaTtopHas paboTa « AHATUTUYECKUE PEAKIIUA aHUOHOBY.

KaTuOHOB U
AHHOHOB

[IpoBeneHre KaYECTBEHHBIX PEAKIIUiA, UCIIOJIb3YEeMbBIX JIJII OOHAPYKEHHSI aHUOHOB:
kapOonara, pocdara, cynbdarta, cyashuaa, HUITpaTa, XJIOpHUIA U Ap.
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Tema 7.2. OcHoBHOe coaep:kaHue 2 OK 01
ObHnapy>xeHue JlaboparopHble 3aHATHS 2 OK 02
OpraHUYECKUX
BEILECTB
OTJAEJIbHBIX
IIACCOR © JlabopaTopHas pabora «KauecTBEeHHbIE peaKuu Ha OTJAEIbHBIE KJIaCChI 5
enoksoparey | OPTAHAUECKHX BEILIECTB).
Ka4E€CTBEHHBIX
peaxkuui
IIpogeccnoHaIbLHO-OPUEHTHPOBAHHOE COJIepPKaHue (COAepKaAHNe TPUKIATHOTO MOYJIS) 42 34
Pa3znen 8. XuMus B ObITY M IPOU3BOJACTBEHHOM AeSITEJIbHOCTH Y€JI0BEKA 6 OK 01
Tema 8.1. OcHoBHOe coaep:kaHue 6 OK 02
Xumust B 06Ty U |TIpaKkTHYECKHE 3aHATHS 6 6 OK 04
IIPOU3BOACTBCHHO [ JKo0rnyeckas 0€30MacHOCTh MOCIEACTBUNA OBITOBOM M ITPOU3BOICTBEHHON OK 07
il IATENBHOCTH | 1eATebHOCTH YE/IOBEKA, CBA3aHHAS C epepabOTKOM BELIECTB; IIOUCK M aHAJIU3 4 IIK 1.6
1CJIOBCKaA XUMUYECKON HH(POPMAIIMK U3 PA3IMYHBIX NCTOYHUKOB (Hay4YHasi U yueOHO-Hay4YHas
JuTeparypa, CpelicTBa MaccoBoi nH(popmaiu, cetb UHTEpHET U IpyTHe).
Keiicsl (¢ yueTom Oyayiei mpodeccHoHaIbHOM IESITeIbHOCTH) Ha aHAJIN3 6
MH(pOpMaUKU 0 MPOU3BOACTBEHHOM NEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepadOTKOM U MOJTyYEHHUEM BEIIECTB, a TAKKE C IKOJIOTUUECKOM 0€30MaCHOCTHIO.
3amura keiica: [IpencraBienue pe3ynbTaToB pelieHUs! KeMCOB (BBICTYIUICHUE C 2
Mpe3eHTalUEe )
Pa3nen 9. UcciienoBanne 1 XUMUYECKHUNA aHAJIN3 00bEKTOB TeXHOChepbl 36 28
Tema 9. 1. OcHoBHOe coJep:kaHue 8 8 OK 01
OCHOBEI JlaGopaTopHble 3aHATHS 2 2 ITK 1.6
nabopatopHoii  |JlabopaTopHas pabota « OCHOBBI TaOOPATOPHOI TIPAKTHKIY. 2 2 IIK 1.4
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NPAKTHKHU B
npodeccruonanbH
BIX J1a0OpaTOPHUsX

JIaGoparopHasi mocyaa U XUMHUECKHUEe peakTUBbl. OCHOBHBIE Ta0OpAaTOPHBIE
onepanuu. JlabopatopHoe o0opymoBanue. TexHrKa 0€30MaCHOCTH U MPaBUJia
paboTHI (MTOBEIEHUS) B Ta0OPATOPHH.

IIpakTn4eckune 3aHATHS

BrlnonHeHre TUMOBBIX PACUYETOB MO TEMAaTHKE JKCHEpUMEHTa (BBIXOJ MPOIYKTa
peakiuu, Macca HaBeCKH, o0beM pactBopuTtesi). OO0paboTka JaHHBIX, aHAIU3 U
OIICHKA WX JOCTOBEPHOCTH (BBIYMCIICHHE CPEAHETO 3HAYCHUS IKCIEPUMEHTATHHBIX
JNAHHBIX, TorpemHoctu). llpeacraBnenue B pa3nuuHON (QopMe pe3yJsbTaToB
sKcepuMeHTa (Tabiuia, rpaguk, OTYET, TOKIIA, IPE3CHTAIS)

Tema 9.2.
XUMHUYECKUHN
aHaJm3
TEXHUYECKOU
BOJIBI

OcHOBHOe conepxkanmne

Teopernueckoe o0yueHnue

Ha3nauenne texHuyeckod Bojabl. TpeOoBaHMA K TEXHUYECKOW BOJAE MO IpyIIiam
noTpeOICHMS.

KauectBo TexHMYecKOM BOABI pPa3HbBIX BUIOB. XUMHUYECKUWA aHalu3 U
POU3BOJICTBEHHBIN KOHTPOJIb COCTaBa TEXHUYECKOW BoAbl. CyIIHOCTh METOJIa
TUTPOBAHMSI.

AHanu3 TEXHUYECKOW BOJBI HA XKECTKOCTh M ApPYTHe Moka3zareau. KucioTHOCTh u
IEJIOYHOCTh BOJbI. Onpenenienre o01ieil 1 CBOOOIHOM MIETOYHOCTH (KUCIOTHOCTH)
MeToJI0oM TuTpoBaHus. pH cpeasl U MeTonbl ee omnpenaesieHus. JKeCcTKOCTh BOABI U
METO/IbI €€ ONPEACIEHUS.

IIpakTHyeckue 3aHATHS

CnocoObl BbIpaKEHHsI KOHIIEHTPALIMM PACTBOPOB: MaccoBasl JOJS PACTBOPEHHOTO
BCILIECTBA, MOJISIpHasT W  MOJISJIbHAs  KOHIIGHTpaluuu. PellleHne MpakTHUKO-
OPUCHTUPOBAHHBIX  TEOPETUYECKUX  3aJaHUM  HA  pacdyeT  KOHIEHTpaIuu
3arpsA3HSAIONIMX BEUIECTB M MX CPaBHEHHE C MPENEbHO  JIOIyCTUMBIMU
koHneHTpamusamu (ITJK).

OK 01
OK 02
OK 07
K 1.1
[IK 1.4
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JlabopaTropHble 3aHATHS

JlaboparopHass pabora «OmpeneneHue XJIOPUAOB METOJOM TUTPOBaHHS B
TEXHUYECKOUN BOJIEY.

Tema 9. 3. OcHOBHOE coep:KaHue OK 01
XHUMHYECKUN Teopernyeckoe o0yuenune OK 02
aHalln3 BO3yXa |XuMMMYECKHH COCTaB arMOC(epHOro BO3dyXa, BO3dyxa pabodell 30HBL Bpeambie OK 07

BEILIECTBA M MPUMECH B BO3JyX€ >KHIbIX TMOMEIICHUH, B BO3AyXe paboyeil 30HBHI. K11

HopmatuBHble nokyMeHTHI. llociiencTBrs BO3AECHCTBUS BBICOKOM KOHLIEHTpaLUU 1K 1.6

YTJIEKHUCIOTO Ta3a Ha OpPraHu3M 4YeJoBeKa. MeponpusaTHs IO CHHKEHHUIO YPOBHS

3arpsiI3HEHHOCTHU BO3/1yXa HCCIIELYyEMOW KOMHATHI.

IIpakTH4eckue 3aHATHS

Pemenne nmpakTUKO-OpHUEHTHPOBAHHBIX TEOPETUYECKUX 33IlaHUN HA pacyeT

KOJINYECTBA BEIIECTBA, KOHIICHTPALMI BpEAHBIX IPUMECEHN B aTMOCHEPHOM BO3/AyXE

Y BO3J1yX€ MTOMEIIICHUM.

JlabopaTopHbie 3aHATHS

JlabopaTtopHas pabora «OmnpeneneHue ColaepKaHHUs YIIEKHUCIOro ra3a B BO3IyXe

HOMEIIEHUsT 3Kchpecc-MeToom». HccnenoBanue mnpod Bo3ayxa padbodeil 30HBI.

OmnpeneneHne coaep)KaHMs YIVIEKUCIIOrO rasa B BO3JyX€ INOMEIIEHHS SKCIpecc-

METOJIOM.
Tema 9. 4. OcHoOBHOe coaepxkaHue OK 01
XUMUYECKUI Teopernyeckoe o0yuenune OK 02
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aHayu3 npoo Knaccudukanus matepuaaoB, HCIOIB3YEMBIX B CTPOUTEIHLHO-PECTABPALIMOHHON OK 07
MaTepUajIoB JEATEIBHOCTH 10 COCTaBY, UX HA3HAYCHUE U IPUMEHECHNE. XUMUYECKUN aHAJIN3 [IK 1.4
CTPOUTEINIBHO- MaTEpUaIOB CTPOUTEIBHO-PECTABPAIIMOHHOM EATEIHHOCTH U JU3aiHa. 5
pecTaBpalMOHHO |XUMHUYECKUNA COCTAaB MUTMEHTOB, KPACUTENEH, BXKYIIIMX CMECEH, 0COOEHHOCTH HX
W IeSITeNIbHOCTHU U [CBOMCTB M MPUMEHEHHS B IPO(EeCCUOHATBHOM IeaTebHOCTH. BerniecTna,
u3aiftHa UCIIOJIb3yeMbl€ B KAU€CTBE MUTMEHTOB U CBA3YIOIIUX MATEPUATIOB.
I[IpakTnyeckune 3aHATHSA 2
KavecTBeHHBII M KOJMYECTBEHHBIM COCTaB MpoO MaTEepUaioB CTPOUTEIHHO-
pECTaBpallMOHHOM  JesATeNbHOCTH U au3aiiHa. Kiaccudukamuss Kpacok 1O
YKPBIBUCTOCTH, IPO3PAYHOCTH B 3aBUCUMOCTH OT HCIIOJIb3YEMBIX IUIMEHTOB U
CBsA3yIOLIMX BemlecTB. OmnpeaeneHue cocTaBa KpacOK Ha COJEp)KaHUE MHUKPO U 2
MaKpO3JIEMEHTOB. Perienne npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUN 10 XUMUYECKOMY
aHaM3y Tpod MaTepuajgoB CTPOUTEIBHO-PECTABPAIIMOHHOW JCSTENBHOCTH U
IU3aiHa.
JlaGopaTopHble 3aHATHS 2
Jlabopatopnas pabota «3roroBnenue kpacok (1o100p MUTMEHTOB U CBSA3BIBAIOIITUX 5
BEIIECTB)».
Tema 9. 5. OcHoBHoOe cojiep:kaHue 10 OK 01
Hccnenosanne  [Teopernueckoe o0ydeHHe 2 OK 02
00BEKTOB V4eOHO-HCCIENOBATENECKUI  TIPOEKT B O0JAaCTH  HCCIENOBaHUA  OOBEKTOB OK 04
TeXHOChEPDI TexHocepsl. O030p TeM yueOHO-HCCIIENOBATENBCKMX IIPOEKTOB. AJIFOPHTM 5 OK 07
BBIMIOJTHEHHUS TipoekTa. OmpeneseHne MpoOIeMbl UCCIeOBaHUA. MeToAbl MOMCKa, K11
aHanM3a ¥ 06paboTKU MHPOPMALIUHU O IIPOEKTE B PA3IUYHBIX HCTOYHHKAX. IIK1.4
IIpakTHyeckue 3aHATHS 4 [IK 1.6
OO0ocHOBaHME  aKTyaJlbHOCTH  BBIOpAaHHOW  TeMbl. BpIsBIeHHEe  TPOOIEMBI 2

uccienoBanusi. Beibop 00bEKTOB U METOJIOB HcclieoBaHus. [loctaHoBKa 1ieneit u
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3a1a4 uccienoBanusa. OnpeneneHue NnpoaykTa ucciaeaoBanus. OnpeaeneHue 3TanoB
Y COCTABJICHHE IJIaHA UCCIIEOBAHMSL.

3ammura mnpoexkra: IlpeacTaBneHue  pe3yJNbTaTOB  BBINOJHEHUS  y4eOHO-
HCCIIEIOBATENbCKUX MTPOCKTOB (BBICTYIUICHUE C ITPE3CHTAIUEN ).

JlaGopaTopHble 3aHATHS 4 4
HccnenoBanne  MpenjioXEeHHOr0o OOBEKTa Ha  KUCIOTHOCTb,  IIEJIOYHOCTH,
XUMUYECKUN COCTaB (3arps3HUTENIM, MAaKpo- W MHUKpodJieMeHThl). OOpaboTka 4 4
pe3ynbTaTtoB uccieaoBanus. OleHKa KayecTBa HMCCIEAYEeMOro OOBEKTa MCXOMAS M3
PE3yIbTaTOB XUMHUUYECKOTO aHAIN3a
KoHcyabTanus K 3K3aMeHy: 10
IIpome:kyTouHasi aTTecTalus MO JMCUHUILINHE (IK3aMeH) 8
Bcero 144 34
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3. Yc/10BuUS peajiu3alii MPorpaMmal 001eodpa3oBaTe/bHONH JUCHUILIHHBI

3.1. TpeOGoBaHKsi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY
o0ecre4eHnIo0

Jns peanuzanuu MporpamMMbl JUCHUIUIMHBL MPETYCMOTPEHBI CIEAYOLINE
CrielMaibHble MOMEUIECHUs: Y4eOHbIH KaOMHET XUMUU W YYEOHOW XUMHUYECKOU
1abopaTopuH.

O6opynoBanne y4yeOHOro kaOuHera (HArJIsIIHbIe MOCOOUN): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJAEIH KPHUCTAUIMYECKUX PEIIETOK,
KOJUICKIIUA TPOCTBIX U CIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJIUMEPOB,
KOJUIEKI[MS TOPHBIX IMOPOJ, W MHUHEpaloB, Tabnuia MeHpaeneeBa, ydeOHbIE
bunbMBbI, TUPPOBBIE 00pPa30BaTEIBLHBIE PECYPCHI.

Texnnueckue cpeacrsa OOy4YeHHsI: KOMIIBIOTEp C  YCTpOWCTBaMH
BOCIIDOMU3BEICHUS 3BYKa, NPHUHTEDP, MYJIbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MPe3eHTep AJIsl MPE3ECHTALUM.

OobOopynoBanue jgadopaTropuu U pado4Yux MeCT JIa0OPATOPUU: MEH3YPKH,
NUIMETKU-KaNeIbHUIbl, TEPMOMETPBI, MHKPOCKOMN, JyMNbl, MPEIMETHbIE U
MOKPOBHBIE CTEKJIA, IUIAHIIETHl JUISl KaleJdbHBIX peakiuuil, (QuiIbTpoBaIbHas
OyMmara, IMpOMBIBAJIKH, CTEKJISHHbIE IMPOOUPKH, PE3UHOBBIE MPOOKH, (POHApUKH,
HAa0Op pPEAKTUBOB, CTEKISHHbIE NAJIOYKW, IITATHBBI [JIi TPOOUPOK; MEpHbIE
UJIMHAPHI, BOPOHKU CTEKJISTHHBIC, BOPOHKH JEIHUTENbHbIE nuiuHapudeckue (50-
100 M), CTYHmKM C TECTUKOM, (appopoBble YalllKK, HTUHUETHI, (QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, JJIEKTPOIUIUTKH, JabOpaTOpHbIE
HITAaTUBBI, CIUPTOBBIE TOPEJIKH, CHUYKH, MPUOOp ISl MOIY4YEHUs Ta30B (WU
npoOupKa C ra300TBOJHON TpPYyOKOil), AeprKaTeiau JJisi MPOOUPOK, CKISHKH JIs
XpaHEHHUs PEaKTUBOB, pa3JaTOUYHbIC JIOTKH; XuMuyeckue crakansl (50, 100 u 200
MJ1); IIMATENW; MUHIETHI; TUTEIbHBIC MIUMIBI; CEKYHIOMEPHI (TaiiMepbl), MEpHbIE
npobupku (Ha 10-20 mu1) u mepabie kososl (25, 50, 100 u 200 mit), BoasiHas O6aHs
(WM TepMOCTaT), CTEKJISTHHBIE MAJOYKH; KOHUYECKUE KOJIObI 1151 TuTpoBanus (50
u 100 wmu); WMHAMKATOpHBIE NOJOCKUA sl ompexaenenus pH u cranpapTHas
WMHIMKATOpHAs IIKaja; yHUBEPCAIbHBIA MHAUKATODP; uneTku Ha 1, 10, 50 M (v
no3atopsl Ha 1, 5 u 10 mut), GropeTku AJis TUTPOBAHUS, MEAUIIMHCKHE IIMPULIBI HA
100-150 mu1, mabopaTopHbIE W/ aHATUTHYECKUE BeChl, pH-MeTphI, CyIIUIbHBIHN
mkad, u ap. mabopaTopHoe 000pyAOBaHHE.
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3.2. UadopmanmoHHoe odecnieyeHue peaju3aluu NporpaMmmbl

OcHoBHas JuTeparypa:

1.Epoxun FO.M. Xumus: yuebnuk.- M., 2020.

2.91eKTpOHHbIH YyueOHMK XuMmus maia mnpodeccuit U crenuaibHOCTEH
TexHu4Yeckoro mpoduisa, M., 2021.

3.Tabpuensu O.C., OctpoymoB MW.I'.Xumus nns npodeccuit u
CHEIUATBHOCTEH TEXHUYECKOTO0 TpOowsa: y4eOHHK I CTYZA. YYPEKICHHUM
cpenH. mpod.obpazoanus. — M., 2020.

4. T'abpuensu O.C., Octpoymo N.I'., Cnagkos C.A., lopodeea H.M.

[Tpaktukym: y4eb. mocoOue JUISL  CTyHI. YYPEXKICHHA CpenH.

npod.obpazoBanus.— M., 2021.

JlonoJiHUTeIbHAS JINTepaTypa:
1. I'ycera, E. B. Xumus gt CITO: yuebHo-Metoanueckoe mocooue / E. B. I'ycena,
M. P. 3uranmmna, 1. . Kynukosa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN
978-5-7882-2792-4. — Texkct: 2neKTpOoHHBIH // JIaHb : 2IeKTPOHHO-O0NOIMOTeYHAs
cucTeMa.

2. Yepnukona, H. FO. Xumus B 70cTynTHOM H3J105K€HUU: Y4eOHOE TTocoOue JJis o
/ H. YO. YUepnukoBa. — 2-e u3f., crep. — Cankr-IletepOypr: Jlans, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — TekcT: anexTpoHHbIi // JIaHb: 37€KTPOHHO-
OnbIMoTeUHas cucTeMa.

3. llleBuunpina, JI. B. Xumus: yueobnoe nocodue / JI. B. llleBuunpina, A. 1.
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4.
— TexcT: anekTpoHHbIN // JlaHb: 31€KTPOHHO-O0MOIMOTEYHAs CUCTEMA.

4, bounos, JI. H. Xumus: yaeonuk qs CI1O / JI. H. baunos, U. JI. Tlepdunosa, T.
B. CokonoBa. — 2-e usn., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 ¢. —
ISBN 978-5-8114-7904-7. — Texkct: »nexkTpoHHbI // JlaHb: 53JIEKTPOHHO-
OuOIMoTEeYHAas CUCTEMA.

HNuTepHeT-pecypcenl:

1.http://www.physchem.chimfak.rsu.ru/General/redirect/xumuk.htmIXuMu
K. Caiit 0 xumuu.

2.http://www.college.ru/chemistry/index.php3.

3.http://chemistry-chemists.com/ xypaan XuMus ¥ XUMHKH

4.http://'www.chemport.ru/ Xumuueckuii moprai

5.http://veronium.narod.ru/VVERONIUM

6.http://maratakm.narod.ru/ BuprtyansHast xumuueckas 1mkoJia
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4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB 0CBOCHHSA 0011e00pa30BaTe/IbHOMI

AUCHUNIMHBI
KoHTpomb ©  omeHka  pe3yiapTaToB  OOYyYEHHMS  OCYLIECTBISETCS
IpernojaBareyieM B  IPOLECCe NPOBEICHUSA MPAKTUYECKUX  3aHATHH U

7a00paTOPHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBIMOJIHEHUS OOYyYarOIIMMUCS
WHIUBUyaJIbHBIX 3a/IaHUM, IMPOEKTOB, HCCleqoBaHUN. Pesynbrarel 00ydeHUs
OTIPEEIISIIOT, YTO O0ydaromuecs JOJDKHBI 3HaTh, IOHUMATh W JIEMOHCTPUPOBATH
M0 3aBEPIICHUH U3yUYECHUSI TUCIUTLIIUHBI.

st hopMupoBaHUsI, KOHTPOJIS W OIEHKH PE3yJbTaTOB OCBOCHUS YUCOHOU
JTUCITUTIIMHBI UCTIOB3YETCSl CUCTEMA OTICHOYHBIX MEPOTPUATHM, TIPEACTABIISIIONIAS
coOOl KOMILJIEKC Y4YE€OHBIX MEPOIMPUATUM, COTJACOBAHHBIX C pe3yJibTaTaMu
oOyuenus u chopmynupoBanHbix ¢ ydetoM @OI'OC COO (mpenmeTHbIC

pe3ynbTathl 1o gucuuiiuuae) u ®I'OC CIIO.

QJICMCHTOB U

COOTBCTCTBHHU CO

BAJICHTHOCTU U
AIEKTPOOTPULIATEITBHOC
TH

CBA3H».

pupoa CTEICHbIO OKHUCIIEHHUS  |2. 3aJayu Ha COCTABIICHHE
XUMUYECKON  |XMMHUYECKUX XUMUYECKUX (POpMYIT
CBSI3U AJIIEMEHTOB, UCXOMSl U3  |IBYXaTOMHBIX CO€TUHEHUN

(oKkcum0B, CyIbGUIOB,
TUAPUJIOB U T.I1.).

Moayas / OueHouynbie
Ne ¥ Pe3yabrar 00yueHust OK
Pazgean / Tema MepONPUATHS
| |OcHoBHOII MOaYJIB
1 (Pa3nea 1. ®opMyJTHPOBATH
OcHoBBI 0a3oBble MOHATHS H
CTPOEHUs! 3aKOHbI XUMHH
BellecTBa
1.1 |Ctpoenue CocraBnsaTh 1. Tect «Ctpoenne atomoB [OK 01
aTOMOB XUMHUYECKUE (POPMYIIbI |XUMUYECKUX DJIEMEHTOB U
XAMHUYECKUX  |[COCAUHECHUH B PUPOAA XUMUYECKOU
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Ne Monys / Pe3yabTart 00yueHus Ouenownsre OK
Paznen / Tema MepOoNnpusiTUsE
1.2 |Ilepuoandecku |XapaKTepHu30BaTh [IpaxTuxo- OK 01
1 3aKOH U XUMHUYECKUE DIIEMEHTHI |OPUECHTUPOBAHHBIC OK 02
tabnuma .M. |B COOTBETCTBUU C UX  |TEOPETHUECKHUE 3aJaHus Ha
MeHneneeBa  |TIOJOKEHUEM B XapaKkTepU3alnio
MEePUOANYECKON XUMHUYECKUX IJIEMEHTOB:
CHUCTEME XUMHYECKUX |«MeTammudeckue /
anemenToB /.. HEMETAJIMYECKHUE
Menneneena CBOMCTBA,
AIEKTPOOTPULIATENBHOCTD U
CPOJZICTBO K AJIEKTPOHY
XUMHUYECKUX IIIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIO’KEHHEM B
NEPUOANYECKON CUCTEME
XUMHYECKUX IJIEMEHTOB
JI.1. MennaeneeBay.
2 |Pa3nea 2. CocTaBiaaTh
XuMUYeCKHe |YPAaBHEHHUS M CXeMBbI
peakuuu XUMHUYECKUX PeaKkium
2.1 |Tunsl CocTaBIsITh peakiuu 1. 3amaun Ha coctaBienne |OK 01
XAMUYECKUX  |COECIUHEHUS, YPaBHEHUN pEaKIIUM:
peakiui pasyioxkeHus, OOMeHa, |— COEUHEHHUs], 3aMEIIICHMUS,

3aMelIeHMs,
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHbBIE
peaKuu 1 peakuuu
KOMILJIEKCOOOpa30BaHMs
(Ha mpumepe
T'UIPOKCOKOMITJIEKCOB
IIOMUHUA U LIUHKA) C
ydacTUeM
HEOPraHUYECKUX
BEILECTB

pazyioxeHusi, 0OMeHa u
peaKuui ¢ y4aCTUEM
KOMIUJIEKCHBIX COEMHECHUH
(Ha mpumepe
TUIPOKCOKOMILIEKCOB
AIIOMUHUA U LIMHKA);

— OKHUCJIMTEJIbHO-
BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCOJIb30BAHUEM
METO/a JIEKTPOHHOTO
OajaHca;

— C y4acTHeM
KOMILUIEKCHBIX COCIMHEHUN
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Moayas /
Pa3znen/ Tema

Pe3yabTar 00yuenust

Oue”Ho4yHbIe
MepOonpPUATHSI

OK

(Ha mpumepe
TUAPOKCOKOMILIEKCOB
[IUHKA U aJTIOMUHHUS).

2. 3a1a4m Ha pacyer
KOJIMYECTBEHHBIX
XapaKTePUCTHUK MPOIAYKTa
peaKkIuu COeANHEHUS,;
MacCOBOM WJIM 00BEMHOMN
JIOJIA BBIXOJA IPOJIYKTa
peaKuuu COEAUHEHHUS OT
TEOPETUUYECKH
BO3MOKHOT'0; 00EMHBIX
OTHOIIICHUM T'a30B;
KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX
BEILIECTB U MIPOJIYKTOB
peakimu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOJIyKTa PEeaKIuu, eCiu
OJIHO U3 BEIECTB JIaHO B
BUJIE pacTBOpa C
ONPENETICHHON MacCOBOM
JIOJIEN PACTBOPEHHOIO
BEILIECTBA.

2.2

DNEeKTpOIUTHYE
cKas

JHUCCOLMALINS U
MOHHBINA 00OMCH

CocTaBisTh ypaBHEHUS
XUMHUYECKUX PEaKITUU
MOHHOTO OOMeHa ¢
y4acTUeM
HEOPTaHUYCCKUX
BEIIIECTB

1. 3ajanus Ha cocTaBlICHUE
MOJIEKYJISIPHBIX M MOHHBIX
pEaKLUMi ¢ ydaCTUEM
OKCHOB, KHCJIOT,
OCHOBAHMU U COJIEH,
VOHHBIX PEaKIni
THUJIPOJIA3A COJIEH,
YCTaHOBJIEHUE U3MEHEHUS
KUCJIOTHOCTH CPEJIbI.

2. JlJabopaTopHas pabota
«Peakiuu ruapoIuzay.

OK 01
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Ne Monys / Pe3yabTart 00yueHus Ouenownsre OK
Paznen / Tema MepOoNnpusiTUsE
3 |Pa3gea 3. HUccaenoBath
CTpoeHne u  |CTpOeHHE U CBOICTBA
CBOICTBA HEOPraHu4eCKuX
HEOPraHM4ecK |BeulecTB
HX BelleCTB
3.1 |Knaccudukamm |KnaccudunupoBaTh 1. Tect «Homenknatypau |[OK 01
A, HEOPTaHUYECKUE Ha3BaHWE HEOPTAaHUYECKUX
HOMEHKJIaTypa |BEIlleCTBA B BEILIECTB UCXOJIS U3 UX
U CTPOCHUE COOTBETCTBHHU C UX XUMUYECKON (HOpMYITBI UITH
HEOPTaHUYECKHU |CTPOCHUEM COCTABJICHUE XUMHYECKOMN
X BEILIECTB dbopMyIIbl UCXOIST U3
Ha3BaHUs BELIECTBA M0
MEXKIYHAPOIHON WIIN
TPUBHAIBHOU
HOMEHKJIaType».
2. 3a1a4m Ha pacyer
MacCOBOM 1011 (MaccChl)
XUMHUYECKOTO 3JIEMEHTA
(coemuHeHUs1) B MOJICKYJIE
(cmecn).
3. IlpakTyeckue 3agaHus
1o KJ1acCU(pUKALINH,
HOMEHKJIaType 1
XUMUYECKUM (popmyiam
HEOPraHUYECKUX BEILIECTB
Pa3JIMYHbBIX KJIACCOB.
4. IlpakTrueckue 3aaHus
Ha ONpe/ieICHUE
XUMUYECKON aKTUBHOCTHU
BEIIIECTB B 3aBUCUMOCTH
BHJIa XUMHUYECKOU CBSI3U U
THUNA KPUCTATUTUYECKON
pELIETKH.
3.2 |®usuko- VYcranaBnuBaTh 1. Tect «OcobenHocTn OK 01
XAMHUYECKHUE 3aBUCUMOCTH (PUBHKO- |XUMUYECKUX CBOMCTB OK 02
CBOMCTBA XUMHUYECKUX CBOMCTB  |OKCHJIOB, KHCJIOT,
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Moayas /
Pa3znen/ Tema

Pe3yabTar 00yuenust

Oue”Ho4yHbIe
MepOonpPUATHSI

OK

HCOPTaHNYCCKH
X BCHOICCTB

HEOPraHUYECKUX
BELIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK)Ke THUIIA
KPUCTALINYECKOU
pELIETKH

OCHOBaHMM, aMPOTEPHBIX
TUAPOKCUIOB U COJIEI.

2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHH XUMUYECKHUX
peaKuui ¢ y4acTueM
IPOCTBIX U CIOKHBIX
HEOPTaHWYECKUX BEUIECTB:
OKCHJIOB METAJLIIOB,
HEMETaJUIOB U aM(OTEPHBIX
3JIEMEHTOB;
HEOPraHWYECKUX KUCIIOT,
OCHOBaHMM 1 aMPOTEPHBIX
TUAPOKCHJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIOUIUX UX
CBOICTBA U CLIOCOOBI
HOJIyYECHHUS.

3. IIpakTuko-
OpUEHTHUPOBAHHBIE
TEOPETUYECKHE 3aJaHMs Ha
CBOKWCTBA U NOJIyYEHUE
HEOPTraHUYECKUX BEIIECTB.

3.3

[IpousBonacTBo
HEOPTaHUYECKH
X BEILECTB.
3HayeHue u
IIPUMEHEHUE B

O00OCHOBEIBATh
3HA4YEHHUE U
MIPUMCHECHHUE
HEOPTaHUYECKHUX
BEILECTB B OBITOBOU U

[IpakTuko-
OPUEHTUPOBAHHBIC 3aJJaHUS
110 COCTaBJICHUIO
XMMHUYECKUX PEAKIUH C
y4aCTHEM HEOPIaHUYECKHUX

OK 01
OK 02

OBITY U Ha MPOM3BOJCTBEHHOM BEIIIECTB, UCIIOJIb3YEMBIX

MPOU3BOJICTBE |JIEATEIILHOCTU YeJIOBEKa |71l UX UACHTU(DUKALIUY U
ux (U3UKO- MPOMBIIIJIEHHBIX CIIOCOO0B
XUMHUYECKUMU MOJTYy4YECHUS.
CBOMCTBaMH

4 |Pa3nen 4. HUccaenoBarthb

Crtpoenue u CTPOEHHE U CBOMCTBA

CBOMCTBA OPraHu4YecKux

OpPraHuYecKMX |BellecTB
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Ne Monys / Pe3yabTart 00yueHus Ouenownsre OK
Paznen / Tema MepOoNnpusiTUsE
BellleCTB
4.1 |Knaccudukamu |Knaccuduiuporatsb 1. 3amanus Ha coctaBienue |OK 01
g, CTPOCHUE U |OpPTaHUYECKHUE Ha3BaHUW OPraHUYECKUX
HOMEHKJIaTypa |BEIIECTBA B COCJIMHEHMH 110
OpTraHUYECKUX |COOTBETCTBHUHU C UX TPUBHAIBHOUN WJIH
BCILIECTB CTPOCHHUEM MEKTyHapOIHOM
CHCTEMaTHUYCCKOM
HOMEHKJIAType.
2. 3a7aHus Ha COCTaBJICHUC
MOJIHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (hopMyT
OpraHUYECKUX BEIIECTB
OTJICIBHBIX KJIACCOB.
3. 3amaun Ha ONIPEACIIEHUE
npocreiiieit GopMyIibl
OPTaHUYECKON MOJIEKYJIbI,
HUCXOMs U3 DJIEMEHTHOTO
coctana (B %).
4.2 |CsoiicTBa VYcTaHnaBiauBaTh 1. 3amanus Ha coctaBienune |OK 01
OpPraHUYECKUX |3aBUCHUMOCTb (DU3UKO- |ypaBHEHHI XMMUYECKHX OK 02
COEIMHEHUN XUMHYECKUX CBOMCTB  |[pEaKIUM C y4aCTUEM

OpraHUYCCKHUX BCIICCTB
OT CTPOCHUA MOJICKYJI

OPTaHUYECKUX BEIIECTB Ha
OCHOBAHUM MX COCTaBa U
CTPOCHUSI.

2. 3ajaHus Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX
peaxkuui,
WJUTIOCTPUPYHOIINX
XUMHUYECKHUE CBOMCTBA C
Y4E€TOM MEXAHU3MOB
MPOTEKaHUS JaHHBIX
peaKkii ¥ TEHETUYECKOU
CBSI3M OPraHUYECKUX
BEIIECTB PA3HBIX KIJIACCOB.
3. PacueTrHbie 3a1a4u 11O
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Ne Monyar / Pe3yabTart 00yueHus Onenovmtle OK

Paznen / Tema MepOoNnpusiTUsE
YPaBHEHUSM PEAKIIUN C
y4aCTUEM OPTaHUYECKUX
BEILIECTB.

4.3 |Oprannueckue |OOOCHOBBIBATH [IpakTuko- OK 01
BEILICCTBA B 3HAYEHUE U opueHTHpoBaHHbIe 3aaanus (OK 02
KU3HEIEATEIbH |I[PUMEHEHUE 10 COCTaBJICHUIO
OCTH YEJIOBEKA. |OPraHMYECKUX BEIIECTB |XMMUYECKUX PEAKIIHIL C
[Ipou3BoACTBO |B OBITOBOM U y4aCTUEM OPTaHUYECKUX
Y IIPUMEHEHUE |[IPOU3BOJICTBEHHOU BEILIECTB, UCIIOJIb3YEMBIX
OpPraHUYECKUX |IESITEIIbHOCTH YeJIOBEKa |IUIsl X UACHTU(UKAIIIHT B
BEILECTB B ux (pusuko- OBITY U MPOMBIIIJICHHOCTH.
MPOMBIIUICHHO |XUMHUYECKUMH
CTH CBOWCTBAMU

5 [Pazgeua 5. HUccaenoBarb

KuneTrnueckue |paBHoBecue 1

n CKOPOCTh XUMHYECKHX

TEPMOJAUHAMH |peaKIui

YecKue

3aKOHOMEPHOC

TH

NPOTEeKAHUS

XUMHYECKHUX

peakuui

5.1 |Kunetnueckue |Uccnenosars Bausinue |1. Jlabopatopnas pabora: |OK 01
3aKOHOMEPHOCT |KOHLIEHTPAUH — «Onpenenenue OK 02
Y IPOTEKAHUS |pEearupyrolfX BEIIECTB [3aBUCUMOCTH CKOPOCTH
XUMUYECKUX  |U TeMIepaTyphl Ha peaKkuuu OT KOHLEHTPALIMU
peakuui CKOPOCTh XMMUYECKUX |pEarupyroniux BEIIECTB»

peakiuii

5.2 |Tepmogunamud [MccnenoBats Bausinue |1. 3amaun Ha pacueTsl OK 01
ECKHE W3MEHEHHUS TEIJIOBBIX AP (HEKTOB OK 02
3aKOHOMEPHOCT |KOHLEHTpaIu1 XUMUYECKUX PEAKIIUMA U

Y POTEKaHUS
XUMHYECKUX
pEaKIUi.

BEILIECTB, PEAKLIUH
Cpeabl U TEMIEPATYPBI
Ha CMEILECHUE

OTIpe/IeIICHUE THITA PEAKITHH
(o terioBoMy 3 PeKTy:
9K30- U SHI0TEPMUYECKUE).
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Ne Monys / Pe3yabTart 00yueHus Ouenownsre OK
Paznen / Tema MepOoNnpusiTUsE
PaBHOBecue XUMHYECKOTO 2. IlpakTuko-

XUMUYECKUX  |paBHOBECHS OPHUEHTUPOBAHHBIE 33/ITaHUS

peakuui Ha [MPUMEHEHUE MTPUHIINATIA
Jle llaTense s
HaXO0>KJICHUS HAIPaBJICHUS
CMEILICHUS PAaBHOBECHUSI
XMMHUYECKON pEAKIUU U
aHanu3 (akTopoB,
BIIMAIOLIMX HA CMEILCHUE
XUMHYECKOTO PABHOBECHS.

6 |Pa3meua 6. HccaenoBatn

JAucnepcHble |[IMCIEpPCHbIE CHCTEMbI

CUCTEMbI

6.1 |[ducnepcubie  |Pa3nuyaTh UCTUHHBIC 1. 3amaun Ha OK 01
CHUCTEMBI U PacTBOPBI, KOJUIOUIHBIE [IPUTOTOBICHUE pacTBOpOB. |OK 02
(bakTophl UX pacTBOpLI U 2. IlpakTuko-

YCTOMYMBOCTU |TpyOOUCIIEpCHBIC OPUEHTUPOBAHHbIE
CHUCTEMBbI Ha OCHOBE pacueTHbIE 3a/IaHus Ha
XUMHYECKOTO JUCIIEPCHBIE CUCTEMBI,
AKCIEPUMEHTA UCIIOJIb3yeMbIe B OBITOBOM
Y NIPOU3BOJICTBEHHOU
NeATEeIbHOCTH YeJIOBEKa.

6.2 |[UccnenoBanue |HMccnenoBath ¢pusuko- |JlaboparopHas padoTa: OK 01
CBOICTB XUMH4YECKHE cBoicTBa |[IpuroroBneHue pacTBOpoB
JMCTIEPCHBIX  |pa3JIMYHbBIX BUJIOB
CUCTEM JIMCTIEPCHBIX CUCTEM

7 [Pa3men 7. UccaenoBatb
KavecTBeHHBI [CBOMCTBA
€ peaKkuuu OPraHNU4eCcKNX U
O0OHApPY:KEHUSl |HEOPTraHMYEeCKHX
OPraHN4eCcKMX |BellecTB €
U HCMOJIb30BAHHEM
HEOPraHMYeCcK |KadeCcTBEeHHbIX
HX BellecTB peakuuii
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Ne Monys / Pe3yabTart 00yueHus Ouenownsre OK
Paznen / Tema MepOoNnpusiTUsE
7.1 |Obnapyxenne |HMccrnenoBaTh 1. JlabopatopHnas pabora |OK 01
HEOPTraHWYECKHU |KaueCTBEHHbIE peakiuu |(Ha BbIOOD):
X KATHOHOB U |HEOPTaHUYECKHUX — AHaJIUTUYECKUE PEAKIIUU
AHUOHOB BEIIECTB KaTuoHOB [-VI rpym;
— AHAUTUYECKUE PEaKIUU
AQHHUOHOB.
2. IIpakTueckue 3a1aHust
Ha COCTAaBJICHHE YPAaBHEHUN
peakiuii oOHapyKeHus
KaTuoHOB [-VI rpymm u
AQHHUOHOB, B T.Y. B
MOJIEKYJISIPHOM U MIOHHOU
dbopmax.
7.2 |Obnapyxenne |HMccmemoBaTh 1. JJabopatopHnast padorta |OK 01
OpPraHMYECKUX |KAYECTBEHHBIE peaKInu |(Ha BBIOOD):
BEIIIECTB OpTraHUYECKUX — KauecTBeHHbIE peakiinu
OTZIEJIbHBIX COEIMHEHU OTAEIbHBIX |HA OTAEIbHBIE KIACCHI
KJIACCOB C KJIaCCOB OpraHUYECKUX BEILIECTB;
UCIIOJIb30BaHUE — KauecTBeHHbIN aHAIN3
M OpraHUYECKUX COCTMHEHUN
KaueCTBEHHBIX 10 (yHKIIMOHATBHBIM
peakiun rpyniam.
2. ITpakTueckue 3a1anust
Ha COCTAaBJICHHE
Ka4ECTBEHHBIX PEAKIINHI
oOHapy>KeHHS
OPraHUYECKUX COCIUHECHUM.
Il |IIpuknaxHoi MOaYJIb
8 |Pa3nmea 8. OuennBartnb 3amura Keiica (¢ yueTom

Xumus B ObITY
U
MPON3BOJICTBE
HHOM
AeSITeJIbHOCTH
YeJl0BeKa

MocJIeJICTBHS ObITOBOM
U NIPOU3BOJACTBEHHOM
AesITeIbHOCTH
yeJI0BeKa ¢ MO3HINMA
IKOJOTHYECKOU
0e30ImacHOCTH

Oynyeit
npogeccuoHaIbLHOM
AeATeJIbHOCTH)
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Ne Monyar / Pe3yabTart 00yueHus Onenovmtle OK
Paznen / Tema MepOoNnpusiTUsE
Xumus B ObITy |OlLIeHUBATh Keiic (c yuerom O6ynymeit | OK 01
u MOCJIENICTBUSI OBITOBOM  [MPpO¢eCCHOHATBHON OK 02
MIPOU3BOJICTBEH |1 MMPOU3BOJICTBEHHON  |IEATEIIBHOCTH) OK 04
HOU NeITEILHOCTHU YesioBeKa |Bo3morkHble TeMEl KeticoB: | OK 07
JESATEIbHOCTH  |C TO3UIUI 1. [Torennenune kmumata u  |I[1K 1.6
YEJIOBEKa JKOJIOTUYECKOMN BBICBOOOKIEHUE Ta30BbIX
0€30MacHOCTH TUIPATOB CO JIHA OKEaHa.
2. bynyiue marepuabl
ISl aBHA-, MAILIMHO- U
pruOOPOCTPOCHHS.
3. HoBble maTepuansl 1iist
COJIHEYHBIX OaTapen.
4. JlekapcTBa HA OCHOBE
pacTUTEIIbHBIX TTPEnapaToB.
9. |Pa3men 9. HNuTepnperupoBars |Y4eOHO-
HccaenoBanue (XxumMmmuieckmne HCCJIe0BaTEIbCKUI
U XMMHUY€eCKHH |IPOLECCHI M SBJICHUSI |MPOEKT (€ y4eTOM
aHaJIM3 B TexHOC(epe Oyaymen
00bEKTOB npo¢eccuoHATbHOMI
TexHOC(epbI AeSITeJIbHOCTH)

9.1 |OcHoBBI BbINOMHATH NOJIHBIN 1. Jlabopatopnas pabora |OK 01
7a00paTOPHON  |UKII «OcHoBsl 1adbopatoproit  [ITIK 1.1
IIPAKTUKH B DKCIEPUMEHTAJIBHOTO  |[IPAKTHUKID. [IK 1.4
npodeCCUOHAIIb |UCCIICIOBAHUS C 2. TumnoBble pacyeThl MO
HBIX cOOJIFOICHUEM MPAaBWI  |TEMATHKE SKCIIEPUMEHTA.
Jabopatopusx |0e30MmacHOTo 3. 3a1aun HaA BBIYMCIICHUE

oOpalieHus ¢
BEIIIECTBAMHU U
71a00paTOPHBIM
o0opynoBaHuEM

CpEeJIHEeTO 3HAYEHUS
AKCTICPUMEHTAILHBIX
JTAQHHBIX, TTOTPEITHOCTH.

4. Ilpencrasnenue
pe3yJIbTaTOB DKCIIEPUMEHTA
B paznuuHoi popme
(Tabnuia, rpaduk, OTUYET,
JTOKJIa 1, MPE3CHTAIINS).
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Moayas /
Pa3znen/ Tema

Pe3yabTar 00yuenust

Oue”Ho4yHbIe
MepOonpPUATHSI

OK

9.2.

XUMHUYECKUHN
aHaJu3 Mpoo
TEXHUYECKOHN
BOJIBI

HUccaenosath
XUMHYECKHUI COCTaB
po0 TEXHUUECKOMN
BOJIBI

1. 3amaun Ha ompeAeeHue
METaJIJIOB, HEOPTaHUUECKUX
QHHOHOB U OPTAaHUYECKUX
BEIIECTB B TEXHUYECKOU
BOJIE€ PA3HOT'O HA3HAYCHUSI.
2. IlpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUYCCKHE 3a]]aHUs Ha
COCTaB BOJBI U CIIOCOOBI
BBIpaKEHUS KOHIICHTpaIUi
Y TIepeCcYET KOHIICHTpAIui
(C UCIOJIb30BaHUEM
HOPMAaTHBHBIX
JIOKYMEHTOB).

3. 3aganne « XUMHYECKUN
COCTaB TEXHUYCCKOM BOJIbI,
THII BOJIBI M CITOCOOBI €€
IPUMEHEHUSD» (C
HCITOJIb30BAHUEM
HOPMAaTHBHBIX
JIOKYMEHTOB).

OK 01
OK 02
OK 07
[IK 1.1
[IK 1.4

9.3

XHUMHUYECKUHU
KOHTPOJIb
KadyecTBa
BO3/lyXa

HUccnenosats
COJIepKaHUE
YIJIEKUCIIOTO Ta3a B
BO3/yX€

1. Tect o Teme
«XUMHYECKHUIA COCTaB
aTMoc(epHOro Bo3ayXa v
BO3/Iyxa paboueil 30HbD».
2. IlpakTuko-
OPUEHTUPOBAHHbBIC 3aJITaHUS
Ha XMMHUYECKUN aHAJIN3
COCTaBa BO3/yXa.

3. JJTaGoparopHas pabota
«Onpenenenune
COJICpKAaHUS YTIEKUCIIOTO
rasza B BO3JIyXe
MOMEIIEHUSI SKCIIPECC-
METOZIOM.

OK 01
OK 02
OK 07
[IK1.1
[IK 1.4
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Ne Monys / Pe3yabTart 00yueHus Ouenownsre OK
Paznen / Tema MepOoNnpusiTUsE

9.4 | Xumunueckuit  |[MccnenoBats mpoObI 1. IIpakTuko- OK 01
aHajau3 Mpod  |MarepuaoB opueHTUpoBaHHbIe 3a1anns |OK 02
MaTepHuaioB CTPOUTEIBHO- no xumuueckomy aHanmuzy [(OK 07
CTPOUTEIIPHO- |pecTaBpalliOHHON po0 MaTepHraioB K 1.1
pEeCTaBpalMOHH |IESTEIBHOCTH U CTPOUTEIIBHO- [IK1.4
ou JA3aniHa pecTaBpaliMOHHOM
JESITEIbHOCTH U JeSITeIbHOCTH U AU3aifHa.
nr3aiiHa 2. JJabopatopHas paboTa

— W3roToBrieHre Kpacok
(mo100p MUTMEHTOB U
CBS3BIBAIOIIUX BEIIECTB)

9. 5 |Uccnenosauune |MccienoBarhb VYyebHo- OK 01
00BEKTOB XUMHYECKUN COCTAaB ucciaenoBarenbekui mpoekt |[OK 02
TexHocepbl  |00bEeKTOB TexHOChepsl |B obOnactu uccaenoBanus |OK 04

Ha Pa3JIUYHBIX 00BEKTOB TeXHOC(HEPHI. OK 07

puMepax Bo3MoxHBIE TEMBI [IK 1.1
MIPOEKTOB: [IK 1.4
1. KonTponp kauecTBa [IK 1.6

TEXHUYECKOUN BOJBI Pa3HBIX
BUJIOB B COOTBETCTBHH C
MeToaukamu 1o ['OCT.

2. CHIDKEHHE HETaTHBHOIO
BIUsIHUA (peiiepBepKOB Ha
OKPYKaIOIIYIO Cpey.

3. llBera mmameHu B
MAPOTEXHUKE.

4. UccnenoBaHue
pa3pyIaroIero JeCTBUS
BOJBI HA CTPOUTEIIHHBIC
MaTepHab.

5. O1eHka CoCTOSIHUS
BO3TyXa paboueit 30HbI
CIICIIHATACTA
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