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PACCMOTPEHO COTI'JTJACOBAHO
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00111600pa30BaTEIIbHBIX,

€CTECTBCHHOHAYYHBIX

Y TYMaHUTAPHBIX AUCLUUTUINH

[Iporpamma yue6Hoi quctumanasl OO/y.10 Xumus pazpabotaHa B COOTBETCTBUU
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roCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJyYaeMOW CHEUaTIbHOCTU
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JlenapTameHTa rocy1apCTBEHHOM MOJIMTUKYU B cpepe MOATOTOBKH pabOUnX KaJpoB
u JIIIO Munoopuayku Poccum ot 17.03.2015 Ne 06-259), Ha OCHOBaHHH
[TpumepHo#i paboueli mporpaMmbl 00IIe00pa30BaTEILHON JUCITUTIIMHBI « XUMHUS
JU1s1 IpoheCCUOHANIBHBIX 00pa30BaTeNbHBIX OpraHu3aiuii, paspadorannon OI'OY
JIIO «MucTuTyT pazBuths mpodeccHoHanbHOT0 00pa3zoBaHus» (0a30BbIM yPOBEHb,
Bapuant 2) (mpotokoa Nel4 ot 30.11.2022).
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1. O0masi xapakTrepucTuKa padoydeil nporpaMmbl 0011e00pa30BaTEIbHOM
AUCHHUILUINHBI «XHUMHS»

1.1. MecTo AUCHMUIUIMHBI B CTPYKTYpe OCHOBHOI mnpodeccHoHAJIbHOM
o0pa3oBaTe/IbHOM MPOrpamMMbl

OO0meoOpa3oBaTebHas AUCHHUIUIMHA «XUMHUS» SBISIETCS 005S3aTEIbHON
4acThio  0011e00pa30BaTEIbHOTO LMKJIA 00pa30BaTEIbHOW MPOTpaMMBI B
coorBercTBH ¢ PI'OC CIIO mo cnemmansHoctH 18.02.12 TexHonorus
aHATMTUYECKOTO KOHTPOJISI XUMUYECKUX COCTMHEHUM.

TpynoeMKOCTh AUCHUILUIMHBI «XUMUS» Ha YIIIyOJICHHOM YPOBHE COCTAaBIISIET
144 gaca, u3 koropsix 102 gaca — 6a3oBwIif MOoaynb (7 pasmenoB) m 42 daca —
NPUKIAIHOW Monaynb (2 pasnena), BKIIOYAIONIUNA MPAKTUKO-OPUEHTUPOBAHHOE
COJIEpKaHKe, YCWIIMBAIONIee MNPOPMIbHYI0 COCTaBISIIONUIYI0 10 KOHKPETHOM
npodeccuu Win CrenruagsbHOCTH.

[IpukmagHOW MOJYNh BKIIOYAET JBa pasaena. Pasgen 8 «Xumus B ObITY U
MIPOU3BOJICTBEHHOM AEATEIBbHOCTH YEJIOBEKA» PEATU3yeTCsl Ha MaTepualie KeHcoB,
CBSI3aHHBIX C DKOJIOTUYECKON 0€30MMaCHOCTHIO U OLICHKOM MOCIIEICTBUM OBITOBOM U
MPOU3BOJICTBEHHON JIESITEIBHOCTH, a TeMaTuka pazaena 9 «lMccnemoBanue u
XUMHUUYECKUN aHalIu3 00BEKTOB TEXHOCHEPH.

1.2. Ilesin ¥ uIaHMPYeMble Pe3yJbTaThl 0CBOCHHS TUCIUIIINHbI
1.2.1. lean u 3aga4m JUCUUTJINHBI

®opMUpPOBAHUE Y CTYACHTOB XWUMHYECKOM COCTAaBJISIIOIIEH €CTECTBEHHO-
HAy4YHOM KapTUHbI MHUpA KaK OCHOBBI MPUHATUSA PEIIEHUNA B >KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TTOBEJICHUS B IPUPOIHOM Cpejie.

3ajauM JUCUUIJIMHBI:

1) chopMupoBarh MOHUMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOUIEN Cpelie, LETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOAUTH PACUYETHl MO XUMHUYECKUM (QopMysiaMm U
YpPaBHEHUSIM XHUMHUYECKHX PEaklHil, IUIAHUPOBATh U HUHTEPIPETUPOBATH
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TMPOBEIACHUS XUMHUYECKHX IKCIEPUMEHTATbHBIX
MCCIIEIOBAaHUM ¢ COOIOIGHUEM TTpaBHII 6€30MaCHOT0 OOpalleHUsl ¢ BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHUS aHATU3UPOBATh, OLICHUBATh, IPOBEPATH HA IOCTOBEPHOCTh
1 00001aTh HHPOPMAITUIO XUMAYECKOTO XapaKTePa U3 Pa3IMUHbIX HCTOYHUKOB,;



5) chopMupoBaTh YMEHUS TPOTHO3UPOBATH MOCIEICTBUSI CBOCH eI TEIIEHOCTH
U XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chbopMHUpPOBATH MOHUMAHHUE 3HAYMMOCTH JIOCTHXKEHUN XMMUYECKON HayKH U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COI[UATBHON U TPOU3BOICTBEHHOM cep.
1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUS  0011e00pa3oBaTEJIbHOM
aUcHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
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HAaHMEHOBaHHE
(popmMupyembIX
KOMIIeTeHI M

HHaHprCMbIe pe3yabTaThl OCBOCHHUA TUCIHTUIITUHBI

OO0mue!

JucuunjinHapHbIe?

OK 01. Boi6upats
CIOCOOBI pelIeHus
3a/1a4y
po(ecCUOHATBHO
U IeITEeNbHOCTH
MPUMEHHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu TPy10BOr0 BOCIMTAHUS:

- TOTOBHOCTh K TpPYydy, OCO3HAHHUE IICHHOCTHU
MacTepCTBa, TPYAOTIO0HE;
- TOTOBHOCTh K  AKTHBHOH  JICATEIBHOCTH

TEXHOJIOTUYECKON W COLUMAIBHON HANpPaBJICHHOCTH,

CIIOCOOHOCTh ~ WMHUIMUPOBAaTh, IUIAHUPOBATH U
CaMOCTOSITETILHO BBITIOIHATH TAKYIO AEATEIbHOCTD;
- UHTEPEC K Pa3IMYHbIM cepam mpodeccHoHaTbHON

JCATCIBHOCTH,

OBaanenue YHHMBEpPCAIbHBIMH y4eOHBIMU
MO3HABATEJIbLHBIMH J1eHCTBUSMMU:

a) 0a30BbIe JIOTHYeCKHe AeiCTBUA.

- CaMOCTOSITETILHO (dbopMynrpoBaTh 151

aKTyaJIM3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBINM MpU3HAK WJIU
OCHOBaHHUS JJIsI CpaBHEHMS, KIacCUPUKAIUA U

0000IIEHHS,;

- BJIQJIETh CUCTEMOW XUMHUYECKMX 3HaHWMH, KoTOpas
BKJIFOYAET: OCHOBOIOJIATAIOIINE MOHATUS (XMMUYECKUN
3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aToma, s-, p-, d-
ANIEKTPOHHBIE OpPOWUTAIM ATOMOB,

MOH, MOJIEKYJIa,

BaJICHTHOCTD, QJICKTPOOTPULATCIIBHOCTD, CTCIICHDb

OKHUCJICHUA, XUMHYCCKasA CBA3b, MOJIb, MOJIAApHAA MacCcCa,

MOJISIPHBIN o0BeM, YTIIEPOIHBIN CKEJIET,
(GyHKIOMOHaNbHas  TpyINa, pajuKkans,  H30MEpHUs,
WU30MEPBHI, TOMOJIOTUYECKUI psn, rOMOJIOTH,
YIJIEBOMOPOABI,  KHUCIOPOA- M a30TCOAep Kallue
COCIMHEHHs, OHOJIOTMYECKH AaKTUBHBIE BEIIECTBA
(yrneBonpl, OKHpbI, O€IKH), MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHHUsI, KpUCTAJUIMYECKas  pEIIeTKa,  THUIIbI
XUMUYECKUX peakumii (OKHCITUTENBHO-
BOCCTAHOBUTEJBHBIE, JK30- U  3HIOTEPMHYECKHE,

peaklMi MOHHOrO0 OOMEHAa), PacTBOp, DJEKTPOJIHTHI,

HCOJICKTPOJMUTELI, JJICKTPOJIUTHYCCKAad AUCCOIHUAlNs,

ykasbIBatloTcA IMUYHOCTHbIE U MeTanpegMmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnaronbHoli popme, popmupyembie o0bweobpasoBaTesibHOM

ANCUUNANHOMN

Z,U,MCLI,I/II'U'IMHaprIe (I'Ipe,CI,METHbIe) pPe3ynbTaTbl YKa3bliBatOTCA B COOTBETCTBUU C MeTO,EI,I/IKOVI npenogasaHnAa AUCUNNINHDI




- ONpeNensATh LeNd JEATCIIbHOCTH, 3a]aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHKCHUS;

- BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B
paccMaTpUBAEMbIX SIBICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JECATEIHLHOCTh, OLICHUBATH
COOTBETCTBHE PE3YyJIbTATOB 1IEJISIM, OLICHUBATh PUCKHU
MOCJIEICTBUM ACITEIIbHOCTH;

- pa3BUBATh KPEAaTUBHOE MBIIUICHUE MPU PEIICHUN
YKU3HEHHBIX MPOoOIeM

0) 0a30BbIe MCCJIEA0BaTEIbCKHE 1€ CTBUS:

- BJIQJCTh HaBBIKAMH Y4€OHO-HCCIEI0BATEILCKON
MIPOEKTHOM JI€SITEIbHOCTH, HAaBBIKAMHU pa3pelICHUS
po0em;

- BBISIBJIAITh TNPUYUHHO-CJIEJCTBEHHBIC CBSI3U U
aKTyaJu3UpoBaTh 3ajJlauy, BBIJIBUTATh THUIOTE3y €€
pelIeHUs], HAXOAUTh ApTYMEHTHI JIJIs JOKa3aTeIbCTBA
CBOMX VyTBEpXKJCHUM, 3aJaBaTh IMapaMeTpbl U
KPUTEPUHU PEILICHUS;

- aHAJIM3UPOBATh IIOJYYECHHBIE B XOJI€ PEHICHUS
3a7a4u  Pe3yJbTaThl, KPUTUYECKH OILICHUBATh HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO U
MPAKTUYECKYIO0 00J1aCTH KUZHEACATEIbHOCTH;

OKHCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XWMHUYECKOU
peaKIuu, XUMUYECKOE PAaBHOBECHUE), TEOPUHU U 3aKOHBI
(Teopusi  XMMHMYECKOTO  CTPOCHHMS  OPraHUYECKHUX
BeniecTB A.M. bytiiepoBa, Teopus EKTPOITUTHUECKOMN
JIUCCOIIMAIIMH, MEPUOANYECKUIN 3aKOH JI.1.
Menneneena, 3aKOH COXpaHECHUS MAacChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUUA  S3BIK  XUMMHH,
(haKTOJIOTUYECKHE CBEICHUS O CBOMCTBax, COCTaBe,
MOJTYYEHUH U O€30MaCHOM UCIIOIb30BaHUU BaXKHEHIITUX
HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JIEATEIBHOCTH YEJIOBEKA;

- YMETb BBIABJIATH XapakTEpHblE NPU3HAKU W
B3aMMOCBSI3b  M3YYCHHBIX  IIOHSATUH, IPUMEHATH
COOTBETCTBYIOIIUE MOHATHS MPU OMUCAHUU CTPOCHUS U
CBOWMCTB HEOPraHUYECKUX UM OPTraHUYECKUX BEUIECTB U
WX MPEBPAILECHUN; BBISBISATh B3AMMOCBSI3b XUMUYECKUX
3HAHUN C TOHATUSIMU W TPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- yYMETh MCIIOJb30BATh HAUMEHOBAaHHUS XHUMHYECKUX
COCIMHEHUH MEXTYHAPOJHOIO COK03a TEOPETUYECKOHN 1
NPUKIAIHOW XUMUA W  TPUBUAIbHBIE HA3BaHUS
BOKHEHIIMX BEIIECTB (PTUJICH, alleTWICH, TJIMIICPHH,
dbenon, QopManbaerus, yKCyCcHas KHCJIOTa, TJIMIIMH,
yrapHbld ras, YIJIEKUCIBIM TIa3, aMMHAK, TralleHas
U3BECTh, HETAIIEHAs U3BECTh, MUTHEBAS CO/A U JPYTUX),
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- yMEThb HHTCTPUPOBATH 3HAHUS W3 pPa3HBIX
MIPEIMETHBIX 001acTei;

- BBJIBUTATh HOBBIC HUJICH, TIPEIjIaraTh OPUTrHHATbHBIC
HOJIXO/IbI U PEIICHUS;

- CIIOCOOHOCTH MX UCIOJIb30BAHUS B [T03HABATEILHON
U COLMAIbHOM IMPAKTHKE

COCTaBJIISATh dhopmyIibl HEOPTraHUYECKUX 151
OPraHWYECKUX BEIIECTB, YPABHCHUS XUMHYECKUX
peaknmii, OOBACHATHP WX CMBICT; TIOJITBEPKAAThH
XapaKTepHbIE  XMMHYECKHE  CBOMCTBA  BEIIECTB
COOTBETCTBYIOIIMMU HKCHEPUMEHTAMH M  3alHCSIMU
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

- YMETh YCTAHABIIMBATh MPHUHAJIEKHOCTh MU3YyUYECHHBIX
HEOPraHWYECKMX W  OPraHM4YeCKMX BEHIECTB K
ONPEAECICHHBIM KJIACCaM W TpyINIaM COCIUHEHUM,
XapaKTEPU30BaTh UX COCTaB M Ba)XHEWIIIME CBOMCTBA;
OTpPEENATh BUJb XUMHUUYECKHX CBs3el (KOBaJIGHTHAs,
WOHHAsi,  MeTaJUIM4YecKas,  BOJOPOJHAs),  THUIIBI
KPUCTAJUINYECKUX peLIEeTOK BEILIECTB;
KJIaCCU(DHUIIMPOBATH XUMUYECKUE PEAKIINY;

- c(opMHpoBaTh MNPEACTABICHUS: O MaTEPUATBHOM
€MHCTBE MHUPA, 3aKOHOMEPHOCTSX M IO3HABAEMOCTH
SABJICHUM TPUPOJBI; O MECT€ W 3HAYCHUU XHMHUHU B
CHUCTEME €CTECTBEHHBIX HAYK U €€ POJI B 00ecTeueHun
YCTOWYMBOIO PAa3BUTHS YEJIOBEYECTBA: B PELICHUU
po0JIeM SKOJIOTHICCKON, YHEPTETUICCKON U MHIIECBOM
0€30MacHOCTH, B PA3BUTUN MEIUIIMHBI, CO3/JAHUN HOBBIX
MaTepuagoB, HOBBIX HCTOYHUKOB  DHEPru™, B
obecrieueHUn paImoHaILHOTO MIPUPOJIONIOIB30BaAHUS, B
(GbOpMHUpPOBAaHUHM MHUPOBO33PEHUS U OOILIEH KYyJIbTYpPbl
YeJIOBeKa, a TaKkKe OHKOJOTHYECKH OOOCHOBAaHHOTO




OTHOIIIEHUS K CBOEMY 37I0POBbIO U MIPUPOJTHOU CPEJIE;

- BJIQJIETh CHUCTEMOM XUMHYECKHX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOTIOJIATAI0IINE TTOHATHS
(IOMOJIHUTENFHO K CUCTEME MOHATHI 6a30BOT0 YPOBHS)
- M30TOIbI, OCHOBHOE M BO30YXXJIEHHOE COCTOSHUE
aToma, ruOpuIN3aIus ATOMHBIX opOuTanei,
xumuueckass cBsizb ('O " wum "', KpaTHBIE CBS3M),
MOJISIpHAsE KOHIIGHTpalus, CTPyKTypHas ¢dopMmya,
n3omepus (CTpyKTypHasi, reomeTpudeckas (Iuc-TpaHc-
M30MEpHUsl), THUIBl XUMHYECKUX peakiuil (romo- u
reTeporeHHbie, 00paTUMbIE U HEOOPATUMBIE), PACTBOPHI
(MCTUHHBIE, JACTIEPCHBIE CUCTEMBI),
KPUCTAJUIOTUAPATHI, CTEIEHb JMCCOLIMALINH,
AJEKTPOIU3, KPEKUHT, pU(POPMHUHT); TEOPUHU U 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PEHYECKUE 3HAHUS,
JeXKalMe B OCHOBE IMOHUMaHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHUMHYECKUX SIBJICHUN, COBPEMEHHBIC
MPEACTABICHUSI O CTPOCHUM BEILECTBA HA ATOMHOM,
MOJIEKYJISIDHOM M HAJMOJIEKYJIPHOM  YpPOBHSIX;
MPEACTABICHUSI O MEXaHU3MaxX XUMUYECKUX pPEaKIHid,
TEPMOJUHAMUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSX HX TMPOTEKaHUS, O XUMHUYECKOM
PaBHOBECHUH, JUCIIEPCHBIX CUCTEMaX, (DAKTOIOTHYECKUE
CBEJICHMS O CBOMCTBaxX, COCTaBe, IIOJIYYCHUH U
6e3omacHOM WCIIOJIb30BaHUU BOKHEMIIINX
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HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKONH  JEATEIHPHOCTH  YeJIOBEKa;,  OOIIuX
HAay4YHBIX MPUHIUIIAX XUMUYECKOrO MPOU3BOJICTBA (HA
IpuMepe MPOU3BOJCTBA CEPHOM KHUCJIOTHI, aMMHakKa,
MeTaHoJIa, iepepaboTku HeTH);

- YMETh MMPOBOUTD PACUETHI [0 XUMUUYECKUM (popMyJiaM
n ypaBHEHUSIM XAMHAYECKUX peakuuii v
HCIOJb30BaHUEM  (U3WYECKUX  BEJIWYMH  (MAacchl,
oO0Bema ras3os, KOJIMYECTBA BEIIIECTRA),
XapaKTepU3YyIOIIUX BEIIeCTBA C  KOJHWYECTBEHHOM
CTOPOHBI: pacueThl IO HAXOXKJICHUIO XUMHYECKOU
dbopMyNIBl  BeIIecTBa; pacdeThl Macchl (0oObema,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIIU OJHO
W3 MCXOJHBIX BEIIECTB JaHO B BHJIE pacTBOpa C
ONpENEIICHHOW MacCOBOW  JOJIEM  PacTBOPEHHOTO
BEIIECTBA WJIM JJaHO B H30BbITKE (MMEET MPUMECH);
pacueTbl MaccoBOW WM OOBEMHON JI0OJM BBIXOJA
MPOJyKTa pEaKlUH; pacyeThl TemioBoro 3ddexra
peakiuii, 00beMHBIX OTHOIIICHUH T'a30B;

- YMETb BBUIBJISATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSI3b ~ HM3YUYECHHBIX  MOHATUWA, MOPUMEHATH
COOTBETCTBYIOIIHME MOHSATUS TIPU OMTUCAHUM CTPOCHUS U
CBOMCTB HEOPraHWYECKUX M OPraHMYECKHX BEILECTB U
WX MPEBPAICHUI; BBISBIATH B3aUMOCBSI3h XUMHUUECKUX
3HAHUW C TOHATUSIMH M MPEACTABICHUSMH JAPYrUX
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npeaIMeToB s 0ojee OCO3HAHHOTO TMOHMMAHHUA U
O0OBSCHEHHS CYIITHOCTH MAaTEPUATTLHOTO SIUHCTBA MUPA;
UCIIOJB30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUS IS
OOBSCHEHUS] W MPOTHO3UPOBAHUS SBJICHUM, MUMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOY;

-YyMETh HCIOJIb30BATh HAUMEHOBAHUS XUMHUYECKHUX
COEIMHEHUN MEXKIYHAPOJIHOTO COK3a TEOPETUUECKOU U
MIPUKJIAIHOM XUMUU U TPUBUAJIbHBIC HA3BaHUS BEILIECTB,
OTHOCSIIIIMXCS K M3YUYECHHBIM KJIacCaM OPTraHHYECKUX U
HEOPTaHUYECKUX COCIMHEHUI; UCIIOJIb30BaTh
XUMUYECKYI0 CHMBOJIUKY JJiIsi COCTaBlIeHUS (HOpMyI
HEOPTaHUYECKUX  BEIIECTB,  MOJIEKYJSIPHBIX U
CTPYKTYPHBIX  (pa3BepHYTBIX,  COKpAIICHHBIX U
CKENETHBIX)  (OpPMYJT  OpPraHUYECKUX  BEIIECTB;
COCTaBJISAITh yPaBHEHUSI XUMHUYECKUX pEaKIuil U
pPacKpbIBaTh ux CYIIIHOCTb: OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakiui MOCPEACTBOM
COCTaBJICHHSI DJIGKTPOHHOTO OajlaHca 3TUX PEaKInid;
peakiuii MOHHOTO OOMEHa IyTeM COCTaBJICHUS HUX
MOJIHBIX U COKPAIICHHBIX HOHHBIX YPABHEHUI; peaKIHii
TUAPOJIN3a, PEaKIuid KOMIUIEKCOOoOpa3oBaHus (Ha
npuMepe TUAPOKCOKOMIIJIEKCOB IMHKA M aIFOMUHUS);
MOATBEPXKAATh XapaKTEpHbIE XUMHUYECKHE CBONCTBA
BEIIECTB COOTBETCTBYIOIIMMHU JSKCIEPUMEHTAMH U
3alMCSIMUA YPABHEHUM XUMHUUYECKUX PEAKLINM;
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- yMeTh KJIaccU(pUIMPOBATH HEOPTaHUYECKUE U
OpraHMYeCKUE BEUIECTBA M XWUMHUYECKHE PEaKIHH,
CaMOCTOATENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUU JJIS
KJacCU(PUKAMKU M3y4aeMbIX XHMUYECKHX OOBEKTOB;
XapaKTepu30BaTh COCTAB W BAXKHEWIIME CBOMCTBA
BEILIECTB, IPUHAJICIKAILNX K ONPEICIICHHBIM KJIaccaM U
rpynnaM COEIMHEHHH (MPOCThbIE BEIIECTBA, OKCHIBI,
TUAPOKCUJIBI, COJIM; YTIEBOAOPOABI, MPOCThIE 3(HPHI,
COUpThl, (EHOJNBI, AIbJETUAbl, KETOHbI, KapOOHOBBIE
KHCIIOTBI, CJIOKHBIE 3(DUPBI, )KUPBI, YIJIEBObI, AMUHBI,
aMUHOKHCIIOTBI, OEJIKH); MPUMEHSAThH 3HAHUS O COCTaBE U
CBOMCTBAXx BEIIECTB JUIs SKCIIEPUMEHTAIIBHON IPOBEPKH
TUIIOTE3 OTHOCHUTEJIBHO 3aKOHOMEPHOCTEN MPOTEKAHHUS
XUMUYECKUX peakumii U IIPOTHO3UPOBAHUSA
BO3MO>KHOCTEHN UX OCYIIECTBIICHHUS;

- YMeThb MOATBEPXKJAaTh Ha KOHKPETHBIX MpUMepax
XapaKTep 3aBUCHUMOCTH PEAKIHOHHON CHOCOOHOCTH
OpraHUYECKUX COEOUHEHUH OT KpPaTHOCTH M THIIA
KoBajieHTHOUM cBs3u ("D " m ""), B3aUMHOTO BJIUSIHHS
aTOMOB M TPyHI aTOMOB B MOJEKYJax; a TaKXe OT
OCOOCHHOCTEHM pealn3allMi pa3IMYHbIX MEXaHHU3MOB
IIPOTEKAHUs PEAKLUN;

- YMEThb XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXJEHHOM COCTOSIHUM) U
MOHOB XUMHUYECKHX D3JeMEHTOB 1 - 4 mnepuoaos
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ITepuonnueckoit cucremsl .M. MenngeneeBa u ux

BAJICHTHBIE BO3MOXHOCTH, UCIIOJIB3YA mousTus "s", "p",

"'d-anekTpoHHBIe" OpOUTANTH, SHEPTETHYESCKIE YPOBHU;

OOBACHATH 3aKOHOMCPHOCTH  HU3MCHCHUA CBOMCTB

XUMHNYCCKUX OJICMCHTOB 141 06p8,3y€MI>IX

COGI[I/IHGHI/Iﬁ I10 IICPHUOJdaM U I'PYIIIIaM;

MU

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIE
CpencTBa IOUCKa,
aHanu3a
WHTEPIIPETaLUU
uH(popMauu U
UH(OpPMAIMOHHbIE
TEXHOJIOTUH TS
BBITIOJTHEHUS
3agad
podeccuoHanbHO
1 IEATEIBbHOCTH

B o0J1acTH HEHHOCTH HAYYHOI'O IIO3HAHUS:

MHPOBO33PEHU,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd U OOIIECTBEHHOM IMPaKTHKH,
OCHOBAHHOI'O uanore KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa B

- c(hOpMUPOBAHHOCTD

Ha

MOJIMKYJIbTYPHOM MUPE;
- COBEPIICHCTBOBAHUE SI3IKOBOM M YHUTATEIBCKOUN
KYJbTYpbl KaK CpEICTBAa B3aUMOICHCTBUS MEKIY
JIOJABMH U TIO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAy4YHOW JAEATEIbHOCTH,
TOTOBHOCTbD OCYIIECTBJISITh MIPOCKTHYIO u
HCCJIEI0BATEIIBCKYIO0 AEATEIbHOCTh WHIWBUAYAIBHO
Y B IPYIIIIC;
OBJanenue YHUBEPCAJIbHBIMU Y4eOHbIMU
NMo3HaBaTeJbHBIMH JeHCTBUSIMU:

B) padora ¢ uHopmanueii:

- yYMETh IUIAHUPOBATh U BBINOJHITE XUMHAYECKUM
AKCIEPUMEHT (TIpeBpalleHusT OPraHUYECKUX BEIIECTB
IIPU HATPEBAHUU, MTOJYYECHUE STUIICHA U U3YYEHHUE €TO
CBOIICTB,
KpaxMall, YKCYCHYIO KUCIIOTY; IeHAaTypalys O€JIKOB IIPH
HarpeBaHWM, IIBETHBIE PEAKIIMH OEJKOB; IPOBOJUTH

Ka4CCTBCHHBIC PCAKIIMKM Ha aAJbACTHIABI,

peaklMi MOHHOTO 0OMEHa, ONpPEAENsITh CPey BOAHBIX
pacTBOPOB, KAayeCTBEHHbIE pEAKUUU Ha Cyibdar-,
KapOOHaT- W XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHUS;
pemarb no TeMaMm

9KCIICPUMCHTAJIbHBIC  3ada4H

"Meramue" u  "Hemetamnel") B COOTBETCTBUM C
MpaBUJIaMH TEXHUKH O€30IMacCHOCTH IPU OOpaIleHUH C
o0opy10BaHUEM;

BEIIECTBAMH U  JaOOpPaTOPHBIM

MMpEACTABIATDb PE3YJIbTATbl XUMHYCCKOT'O OKCIICPUMCEHTA

B (opme
peakuuii 1 (GOpMyIUPOBaTh BBIBOABI HA OCHOBE 3THUX

3alIUCH  ypPaBHEHUW COOTBETCTBYIOIIUX

pE3yNbTATOB;
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- BJIAJICTb HABBIKAMHU IIO0JIYUCHHA I/IHCI)OpMaI_[I/II/I us3

UCTOYHUKOB  Pa3HbIX THUIOB, CaMOCTOSITEIIBHO
OCYILECTBIATh IOMCK, AHAJIW3, CUCTEMATHU3ALMIO U
UHTEPIIPETALNI0O UHPOPMALMU Pa3IUYHBIX BHUJIOB U
(dopM npeacTaBIEHNUS;

- CO3/1aBaTh TEKCTHI B pa3IMYHbIX (POpMATaX C yUETOM
Ha3HauYeHUd HWHQOPMALMK W LEJIEBOM ayIUTOPHH,
BBIOMpAs ONTUMAJIbBHYIO (OpMYy MpPEACTABICHUS U
BU3YaJIU3alINH;
- OLCHMBATh

AOCTOBCPHOCTD, JCTUTUMHOCTD

I/IH(I)OpMaI_[HH, €C COOTBCTCTBHUC IIPABOBBIM H
MOPAJIbHO-3THYCCKHUM HOPMAM;

- HCIIOJBb30BaTb CpCACTBA I/IH(i)OpMaI_[I/IOHHBIX u

KOMMYHHKAIIMOHHBIX TEXHOJIOT Ui B PCUICHUHA
KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX n
OpraHM3allMOHHBIX 3agad C CO6J'HOI[CHI/ICM

TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,

TMTHCHBI,  PEeCypcOoCOepe)KCHMS,  IPABOBBIX M
STUYECKUX  HOPM,  HOpM  HWH(POPMAIIMOHHOMN
0e3011aCHOCTH;

- BJIAJICTh HABBIKAMM PACIIO3HABAHUS U 3aLUTHI
uHpopmauu, THGOPMALIMOHHON 0€30MacHOCTH
JUYHOCTH,;

- YMETh aHaJU3UPOBATh XHMHUYECKYIO0 HH(OPMAIHUIO,
MOJTYy4aeMYI0 (cpencts
MaccoBoi uHbopMaiuu, cetb UHTEepHET U Ipyrue);

N3 pPasHbIX HCTOYHHUKOB
- BJIIaACTb OCHOBHBIMH MCTOJAMH HAYYHOI'O ITO3HAHUA
BCHICCTB MW XHUMHYCCKHX SIBIICHUM (H&6JII-OI[CHI/IC,
HU3MCPCHHUC, DKCIICPUMCHT, MO,ZIGHI/IpOBaHI/Ie);

- YMCTBb IMIPOBOANTH PACUYCTBI 10 XUMHWYCCKHUM (l)OpMy.HaM

u YpaBHEHUSM XUMUYICCKUX peakImit C
MCIIOJIb30BaHUEM (bU3UIECKUX BEITUYMH,
XapaKTEpU3yIOIMIMX BEMIECTBA C  KOJUYCCTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIE YCIIOBHUS)

ra3oB, KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh CUCTEMHBIE
XUMHUYECKUE 3HAHUSA U1 [PUHATUS PELUICHUHA B
KOHKPETHBIX JKU3HECHHBIX CHUTyalUsX, CBSI3aHHBIX C
BEIIECTBAMHU U UX IPUMEHEHUEM;

- YMETh CaMOCTOSITEJbHO IUIAHUPOBATH U MPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIyYeHHE U H3YUYCHHE
CBOWMCTB HEOPraHUYECKUX M OPraHUYECKUX BELIECTB,
KAQ4ECTBEHHBIE PEaKLUUHU YIJIEBOJOPOAOB PAa3JIMYHbBIX
KJIACCOB Y KHUCJIOPOJCOAEPKALINX
BEIIECTB, PEUICHHE OKCIIEPUMEHTAIBHBIX 3a4ay IO

OPTraHUYECKUX

pacmo3HaBaHUIO0 HEOPTaHWYECKHX W OPraHUYECKUX
BEILIECTB) C
oOpailieHust ¢

coOJIIoICHUEeM TMpaBui  OE30MaCHOTO
BELIECTBAMU U  JIaDOPaTOPHBIM

o0opynoBanueM, GopMyIUPOBATH MU UCCIIECIOBAHNUS,
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NOpEIOCTaBIATh B pa3iuuHOM (opme pe3ynbTaThl
AKCIEPUMEHTA, aHAJIU3UPOBATh M OIICHUBATh UX
JIOCTOBEPHOCT;

- YMETb OCYHIICCTBIISTH I€JICHANPABICHHBIA [OUCK
XUMUYECKON MHQOpMallMd B PA3JIMYHBIX HMCTOYHHKAX
(HayyHass W yuyeOHO-Hay4Has JIUTEepaTypa, CpelCTBa
MaccoBoil wHpopManmu, ceTb VHTEepHET u apyrue),
KPUTHUYECKU aHaJM3UPOBATh XUMHUYECKYIO
uH(popmanuio, nepepadbarblBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHHM C MIOCTaBJICHHON y4eOHOM 3a1a4eii;

- BIAJETh CUCTEMOW 3HAHUM O METOJaX HAYYHOI'O
MO3HAHUSL SIBJICHUM TNPUPOJBI, HCHOJb3YEMBbIX B
€CTECTBEHHBIX HAayKaX M YMEHUSIMH TNPUMEHSTH O3THU
3HAHUSA TMPU  HKCIEPUMEHTAJIbHOM  HCCIEIOBAaHUU
BEIIECTB U IS OOBSICHEHUS XUMHUYECKHX SIBJICHUM,
UMEIOIIUX  MECTO B NOPHUPOAE  MPAKTHUYECKOU
JIeATEIbHOCTH YEJI0OBEKa U B TOBCEAHEBHOM JKU3HU;

OK 04.
O¢ddexTuBHO
B3aUMOJICMCTBOBAT
b U paboTaTh B
KOJIJICKTUBE U
KOMaHj1e

- TOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTU U
CaMOOIIPEIECIICHUIO;

-OBJIaJICHUE HaBBIKAMHU y4e€OHO-UCCIIEI0BATEIbCKOH,
MPOEKTHOM Y COLMAIIBHOMU JIESTEIIbHOCTH;
OBaanenne YHHBeEpPCATbHBIMH
KOMMYHUKATUBHBIMU AeCTBUSIMH:

0) coBMeCTHAasl 1eITeJIbHOCTD.

- yMEThb IUIAHUPOBATb U BBINOJHATE XUMHWUYECKUU
DKCIIEPUMEHT (MPEBpAILEHUsI OpPraHUYECKUX BEILECTB
[P HArpeBaHWH, IIOJIyYECHHUE ITUICHA U U3y4YECHHUE €r0
CBOWCTB, KauECTBEHHBIE PEaKIMU Ha aJbJIETU/BI,
KpaxmaJ, YKCyCHYIO KHCIIOTY; AeHaTypalus OeJIKOB IPpH
HarpeBaHUM, LIBETHbIC DPEAKIUU OEJIKOB; MPOBOAMTH
peaklMi MOHHOTO 0OMEHa, ONpPEAeNATh CPey BOJIHBIX
pacTBOpPOB, KauyeCTBEHHbIE peaklud Ha cyibdar-,
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- IIOHMMaTb M HCHOJIb30BAaTh IPEUMYLIECTBA
KOMAaHJIHOM ¥ MHJIUBUIYyaIbHOU paOOThI;

- IPUHAMATh LEIM COBMECTHOM JEATEIIBHOCTH,
OpPraHU30BbIBAaTh U KOOPAMHHUPOBATH JEUCTBUA 110 €€
JTOCTUKCHHUIO: JICCTBUM,

paclupeaciiaATb pojin C YUCTOM MHEHMU Y4aCTHHUKOB

COCTaBJISITh  ILJIaH
00CYXXJIaTh Pe3ybTaThl COBMECTHOM pabOTHI;

- KOOPJAMHHUPOBATH M BBIOIHATH pa0OTy B YCIOBHUSIX
peaTbHOTO, BHPTYAIBHOTO W KOMOWHHPOBAHHOTO
B3aMMOJICHCTBUS,
- OCYIIECTBJISITh  IO3UTUBHOE  CTPATETHMUYECKOE
MOBEJICHHE B PA3JIUYHBIX CHUTYalMAX, IPOSBISITH
TBOPYECTBO U BOOOPaKEHHUE, OBITh MHUITUATHBHBIM
OBJjiaileHNe YHHMBEPCAJIbHBIMHM PeryJjJsiTHBHbIMH
AEeHCTBUSIMMU:

') IpUHSATHE ce0sl U APYTUX JIIO/Aei:

- MMPUHUMATh MOTHBBI M apTYMEHTHI JPYTHUX JIOACH
IIPU aHAJIM3€ Pe3yJIbTaTOB JACATEILHOCTH;

- IpYU3HABATh CBOE IPABO M MPABO APYTUX JIIOACH Ha
OIITNOKHU;

- pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MHP C ITO3UITUN

APYTOTo YEeIOBEKa;

Kap6OHaT- H XJIOpUJA-aHHUOHbI, Ha KAaTHOH AaMMOHUSI,

peumatb OKCIICPUMCHTAJIBHBIC  3aJla4d 110 TEMaM

"Metamiel" u  "Hemeramnbl") B COOTBETCTBHUH C
MpaBUJIaMH TEXHUKH 0€30MMacHOCTH IPU OOpaIleHUuH ¢
BEIIECTBAMU W  JIaOOpaTOpHBIM  00OPYJAOBaHUEM;
MIPECTABIIATh PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA
B (opme
peakiuii 1 GOpMyJIUPOBATH BBHIBOJBI Ha OCHOBE ATUX

3aMUCU  YpPaBHEHUI COOTBETCTBYIOIINX
pEe3yIbTaTOB;

-YyMETh CAMOCTOSITEIbHO IIJIAHUPOBATh U TPOBOJUTH
XUMUYECKUN DKCHEPUMEHT (MOJIy4YeHUE W HM3YyYCHHE
CBOMCTB HEOPraHMYECKHX U OPraHUYECKHX BEIECTB,
KaUeCTBEHHbIC PEAKLIHUH YTJIEBOJOPOAOB Pa3IMYHBIX
KJIACCOB U  KHUCIOPOJICOAEPKAIINX
BEILIECTB, PEIICHUE OKCIEPUMEHTAIBHBIX 3a7ad IIo

OPTraHUYECKUX

pacmo3HaBaHUIO HEOPTaHWYECKUX W OPTaHUYECKUX
BEIIECTB) C COONIIOZEHWEM TMpaBUi OE30MaCHOTrO

oOpamieHusi C  BeIIECTBAMH U JIA0OPATOPHBIM
o0opynoBaHueM, GopMyJIUPOBATH IETH UCCIIEIOBAHMS,
MPEAOCTaBISATh B  Pa3IUUHON (opMe Ppe3yJbTaThl
JKCIIEpUMEHTA,

AHAJIM3UPOBATh MW OLNCHHUBATHL HX

JIOCTOBEPHOCTH;

OK 07.
ConelicTBOBATH
COXpPaHEHHUIO

B 00/1acTH 3K0/10r14€CKOro BOCIIMTAHUSA:
- c(hOpMUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYpHI,

IIOHMMAaHHNC BJIWJAHHNA COLOHUAJIBbHO-3KOHOMMHNYCCKHUX

- chopMHpOBaTh MPEACTABICHUS: O XHUMHYECKOU
COCTAaBISIIOIIEN €CTECTBEHHOHAYYHOU KapTHHBI MUpa,

pojain XHMHHU B IIO3HAHHUH SIBJICHUM Inpupoanl, B
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OKpYyXaromen
cpensl,

pecypcocoepexeH

H10, MPUMEHSTh
3HaHHA 00
W3MEHEHHUU
KJIMMaTa,
TIPUHITUTIBI
OEepEKIIUBOTO
MIPOU3BOJICTRA,
b hexTUBHO
JICCTBOBATH B
Ype3BbIYalHBIX
CUTYyaIHSIX

MPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLUAIBHON
Cpepbl, 1J100aJIbHOTO

HKOJIOTUYECKUX TPOOIIeM;

OCO3HAHHE Xapakrepa
- IUIAHUPOBAHUE M OCYLIECTBICHUE JICHCTBUI B
OKpY)KAIOLIEH Cpele Ha OCHOBE 3HaHUS IENei
YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUSTHE ICUCTBUM, MPUHOCSIIUX BpPEX
OKPYKaIOIIEN CpeIE;

- YMEHHE MPOTHO3UPOBATH
DKOJIOTHYECKHUE

HEOJIaronpusITHbIE
MOCTECTBUAA  IPEAITPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPAILATH UX;

- PaCLIUPEHUE OIBITA AEATEIBHOCTUA IKOJIOTHYECKON
HaIPABJICHHOCTH;

- OBJIQJICHUE HaBbIKaMHU y4€OHO-UCCIIEI0BATEIHCKOMH,
MPOEKTHOM Y COLMATBHOM JIESITEIbHOCTH;

(GbOpMHUPOBAHUN MBIIUICHUS U KYJbTYPbl JTUYHOCTH, €€
GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOW IS
pelieHrs TPaKTHUYECKUX 3aJad U DIKOJOTHYECKH
00OCHOBaHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO H
MIPUPOHON Ccpeie;

- yMeTh  coOnojaTh  IpaBuia  9KOJOTUYECKH
[eJIECO00PA3HOTO TOBENCHUS B OBITY W TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHUS CBOETO 3/I0POBBS U
OKpYXKarouen

BO3JCUCTBUSI Ha

NPUPOTHOW  CpENsI;

JKUBBIC

YUUTHIBATH
OIIACHOCTH OpTaHU3MBbI
OIPENIEIICHHBIX BELIECTB, IIOHUMAsl CMBICI ITOKAa3aTells
IIPEAEIbHOMN AOIYCTUMOW KOHIIEHTPALUH;

- YMETb IIPOrHO3UPOBATh, aHAJIU3UPOBATh U OLIEHUBATH
C MO3UIMI HKOJIOTUYECKOM O€30MacHOCTH MOCIEICTBUS
OBITOBOII M MNPOU3BOJICTBEHHOU

C TmnepepalOTKOW BEIIECTB;

JIeITEIbHOCTH
YeJI0BEKa, CBSI3aHHOM
HCIIOJB30BaTh IIOJIyYCHHBIC 3HAHUSA [JI TPUHATHUA
IPAMOTHBIX  pEIICHWH TpobdjeM B  CHUTYaIHsX,
CBSI3aHHBIX C XMMHEH;

- YMETh OCO3HABATh OMACHOCTh BO3JCUCTBUS HA KUBBIC
OpPraHu3Mbl OIPEICICHHBIX BEIIECTB, IOHUMAsA CMBbICI
MOKa3aTess MPeaeIbHON T0MyCTUMOM KOHIEHTPALUH, U
MOSICHAThL Ha TIPUMEpax CHocoObl YMEHBIICHUS W
BO3JEUCTBUSI Ha

MPENOTBPALIEHUSI HMX BPEIHOTO

OpraHu3M 4YcCJIOBCKaA.
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IIK 1.3.
ITonroraBauBaTh
peareHThlI,
MaTepuabl U
pPacTBOPHI,
HEOOXOIUMBIE IS
aHaJIn3a.

-TOTOBHOCTbH K aKTUBHOM JI€ITEIHbHOCTHU
TEXHOJIOTUYECKON U COLMAIIbHON HANPABICHHOCTH,
CIIOCOOHOCTHh MHUIIMUPOBATH, TJIAHUPOBATH U
CaMOCTOSITEJILHO BBIMIOJIHATH TaKYIO JACSTEIbHOCTD

- yYMeTh IUIAHUPOBATh U BBIMOJNHATH XUMHUYECKHUNA
AKCIIEPUMEHT (MPEBpAIEHUsI OPraHUYECKUX BEILECTB
[P HarpeBaHMM, MOJYyYEHUE STUJIEHA U U3YUYEHUE €ro
CBOMCTB, KauyeCTBEHHbIC PEAKIMU Ha aJbJCTUIBI,
KpaxmaJ, YKCyCHYIO KHCIIOTY; AeHaTypalus OeIKOB IpH
HarpeBaHUM, LIBETHbIC DPEAKIUU OEJIKOB; MPOBOJUTH
peaKiuu MOHHOTO OOMEHa, OIpPEeNeNsTh CPeay BOTHBIX
pacTBOPOB,

Kap6OHaT- U XJIOpUJA-aHHUOHbI, Ha KaTHOH AaMMOHUSI;

KAueCTBEHHbIE pEaKIUu Ha cyibdart-,

pemarh AKCHEPUMEHTANIbHbIC 3aJaud [0 TeMam
"Meramue" u  "Hemertamnel") B COOTBETCTBUM C
MpaBUjIaMu TEXHUKU O€30MAaCHOCTU MPHU OOpAIEHUHU C
BEIIECTBAMH UM JAOOpPaTOpPHBIM  000PYJIOBAHUEM;
MPEACTABIIATH PE3YJIbTAThl XUMUYECKOTO SKCIIEPUMEHTA
B (opme

peakiuii 1 (GOpMYyJIMPOBATh BBIBOJIBI Ha OCHOBE 3THUX

3aIIMCH  yPaBHEHUW COOTBETCTBYIOIIUX

pE3yNbTATOB.

IIK 1.4 PaGorathb
C XUMHYCCKUMH
BEIIICCTBAMH H
000pyIOBaHUEM C
COOIIOICHUEM
OTPACJIEBBIX HOPM

- OBJIaJICHHE HaBBIKAaMU y4eOHO-HUCCIIeI0BATEIIbCKOM,
MIPOECKTHOM Y COLUAIIBHOM JICSTEIIbHOCTH.

- YMeTh COOJII0IaTh IIPaBUiIa SKOJOTHUECCKU
11e71ecO000pa3HOTO MOBEICHHS B OBITY U TPYI0BOM
JIESITEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYy Karolen MPUPOJHOU CPENIbl; YUUTHIBATh
OMACHOCTh BO3/ICHCTBUSA HA )KUBbIE OPTraHU3MBbI
ONPEAECICHHBIX BEIIECTB, IOHUMAsSI CMBICII IOKA3aTeNs
MPEIEIIbHON JOMYCTUMOW KOHLIEHTPALUH
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1 DKOJIOTMYECKOH

0€30I1aCHOCTH.
IIK 2.1. -OBJIaJICHUE HABbIKAMH Y4€OHO-UCCIIEI0BATENbCKOM, | -yMETh CAMOCTOATEIBHO MNIAHUPOBATh U IPOBOIUTH
OOGciyxuBath U IIPOEKTHOW U COLUAIIBHON IEATEIIBHOCTH. XUMUYECKUI HKCIIEPUMEHT (TIOJyYEHHUE U NU3YUEHUE
OKCITyaTUpOBAaTh CBOWCTB HEOPTaHUYECKUX U OPTAHUYECKUX BEILIECTB,
11abopaTopHOe Ka4eCTBEHHBIEC PEAKLIMU YIIIEBOJAOPOAOB Pa3INYHbIX
obopynoBanmue, KJIACCOB U KHCIOPOACOAEPIKAIIMX OPraHUYECKUX
HCIIBITATCIIEHOC BEILECTB, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110
obopyoBaHue U

Pacno3HaBAHUIO HEOPIaHUYECKUX U OPTaHUYECKHUX
CpeAcTBa

BEILIECTB) C COOJIIOICHUEM TTPaBUII O€301MaCHOTO
U3MEPEHUS 5 5

oOpaleHus ¢ BEIIeCTBaMu 1 JIabOpaTOpHBIM
XUMUKO- 6p H H patop

BaHUEM MYJIMPOBATh LEIU U BAaHMS

R —— o0opynoBaHueM, GOpMyYIUPOBATH LEJIN UCCIIEIOBAHMS,
aBGopaTopHiL. MPEAOCTABIATh B PA3IMYHON (popMe pe3yIbTaThbl

HKCIIEPUMEHTA, aHAJIN3UPOBATh U OLIEHUBATh UX

JIOCTOBEPHOCTH
[IK 2.2. -TOTOBHOCTb K aKTUBHOU AEATEIIBHOCTH -yMEThb CaMOCTOSATENIBHO IJIAHUPOBATH U IIPOBOAUTH
IIpoBoauThH TEXHOJIOTUYECKOW U COLIMAIIbHON HANIPaBJICHHOCTH, | XUMHYECKHUI SKCIEPUMEHT (TOTYyUYEHUE U U3YUCHHE
Ka9€CTBCHHBIN 1 CIIOCOOHOCTh MHUIIMUPOBATD, JITAHUPOBATH U CBOMCTB HEOPTraHUYECKUX U OPTaHUYECKUX BEUIECTB,
KOJTMYICCTBCHHBIN | caMOCTOATEIHHO BHITIOIHATH TAKYIO JESTEIBHOCTD KaueCTBEHHBIC PEAKIINH YTICBOIOPOAOB PA3TMUHBIX
aHajmus -OBJIaJICHUE HAaBbIKaMH y4€OHO-UCCIIEI0BATENbCKON, | KJIIACCOB U KUCIIOPOJCOAECPKAIINX OPTaHUYECKUX
HCOPTaHWHCCKHUX M | 106k THOM M COIMATTBHOM IS TETLHOCTH. BEILECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
OpraHUYECKUX

pPacno3HaBAHHUIO HEOPTAHUYECKUX U OPraHUYECKHUX
BEILIECTB

XUMHUYCCKHMMH U

BEII[ECTB) C COOIO/IEHNEM TTpaBuiI 0€30MMacCHOTO
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¢duzuKo- oOpallleHus C BEIIeCTBaMU U JIaDOpaTOPHBIM
XUMHUYECKUMHU obopynoBanueM, GOpMyITHPOBATH IIEITN UCCIICTOBAHMUSI,
MCTOAaMHU. MPEIOCTABIIATH B PA3IUYHON (HOpMe pe3yabTaThl
AKCIIEPUMEHTA, AaHAJTM3UPOBATH U OIIEHUBATh UX
JIOCTOBEPHOCTH
[IK 3.2. - OBJIaJICHHE HaBbIKAMU y4eOHO-HUCCIIEIOBATEIIbCKOM, | - YMETh COOJIIOATh MPaBHIa SKOJIOTHIECKH
Opranu3oBbIBaTh | IPOEKTHOM U COLUATBHON JAEATENLHOCTH. 11€JI€CO00Pa3HOTO TIOBEICHUSI B OBITY U TPYIOBOI
Oe3oracHbIe JIESITETLHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U
yciaoBui OKpY’KAIOLIEH MPUPOJTHOU CPEJIbl; YUUTHIBATH
IIPOTCCCOB U OIMACHOCTh BO3JEHCTBHS HA KUBBIE OPraHU3MEI
MIPOU3BOJCTBA.

OIIPCACICHHBIX BCUICCTB, IIOHUMAs CMBICJI IIOKAa3aTCJIA
HpGILGJ’IBHOﬁ HOHYCTHMOﬁ KOHLCHTpalun
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2. CTpyKTYypa u cojepkaHue 001eo0pa3oBaTeJbHOM AUCHUILTHHBI « XUMUS»

2.1. O0beM TMCHUILIMHBI U BUJABI Y4eOHO# padoThl

Bun yueO6Hoii padoThl

O0BeM B yacax

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

OcHOBHOE coep:kaHue 84
BT. 4.

TEOpPETUIECKOe 00yUeHHE 24
NPAKTUYECKUE 3aHATUSA 42
Ja00paTOpHBIE 3aHIATHUS 18
IIpogeccnoHAIBHO-OPUEHTHPOBAHHOE COIePKaAHHE 42
(conep:kaHue MPUKJIATHOTO MOTYJIs1)

BT. U..

TEOpETUUECKOEe 00yueHue 8
MPaAKTUYECKUE 3aHATHS 22
Ja00paTOpHBIE 3aHIATHUS 12
KoncynabTranus k 3k3aMeHy 10
IIpome:xyTouHas arrecTanus (IK3aMeH) 8
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumenoBanue | Copep:xxanue y4eOHOro marepuaJia (0CHOBHOe M NPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), JIA00pATOPHBIE Obre ®opmupyemMble
pa3aesioB U TeM U NIPAKTHYECKHE 3AaHATHS, IPUKJIATHON MOAYJIb anOB KOMIIEeTeHIIUH
1 2 3 4
OcHoOBHOE co/lep:KaHue
Paszgean 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
CrpoeHnue Teopernueckoe o0yuenue 2
aTOMOB CoBpeMeHHas MOJIENb CTPOEHMSI aToMa. DJIEKTPOHHAs KoHpurypauus aroma. Kiaccupukanns XuMuueckux
XUMHUYCCKUX 3JIEMEHTOB (S-, P-, d-31eMeHThI). BasieHTHBIC 51eKTpOHbI. BalleHTHOCTh. DNIeKTpOHHAS IPHPOJIa XUMHUUECKOM
SJICMCHTOB A CBSI3U. DJIEKTPOOTpULIaTeIbHOCT. KoBaneHTHas! CBsI3b, €€ pa3HOBUIHOCTH M MEXAHU3MbI 00pa30BaHUs 5
npupoaa (oOMeHHBIN U TOHOpHO-aKLenTopHbIi). MoHHas cBa3b. Meramnndeckas cBsizb. BogopoaHas cBsi3b.
XMMHUYECKON MexMOJIEKYIJISIpHBIE B3AUMOECHCTBUS.
CBsI3H W30TONBI, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aToMa, TMOpUIU3alis aTOMHBIX OpOUTAJIeH.
IIpakTHYeckue 3aHATHA 2
Pemienue npakTHueckux 3aJjaHui Ha COCTaBJIEHUE 3JIEKTPOHHO-Tpaduyeckux Gopmyi anemeHTon 14
[IEPUOJIOB.
Pemrenne 3amannii Ha UCIIOIB30BAHNE XUMHUYECKON CHMBOJIMKY M HA3BaHUW COCAVMHEHUI 110 HOMEHKIIAType 9
MEXIYHAPOAHOTO COI03a TEOPETUYECKON U MPUKJIAJHOW XUMUN U TPUBUAIBHBIX Ha3BaHUM JUIsI COCTABIICHUS
XUMHUYECKUX (GOPMYJI IBYXaTOMHBIX COETUHEHUH (OKCUIOB, CYIb(UIO0B, THAPUAOB U T.I.) U APYTHX
HEOPraHWYECKUX COCAMHEHUH OTJIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
Ilepronnyeckuii | Teopernyeckoe o0yueHue OK 02
3aKOH ¥ Tabmuia | [pakTHYecKHe 3AHATHS 2
A.M.Menneneesa |Pemenne nmpakTHKO-OpPHEHTHPOBAHHBIX TEOPETHUECKNX 3a[aHHI HA XapaKTEPH3AINI0 XUMUUECKHX JIEMEHTOB
«Merannuyeckue / HeMeTaNInYeCKUue CBOWCTBA, 3JIEKTPOOTPULIATEIHHOCTh U CPOJCTBO K AJIEKTPOHY 9
XUMHUYECKHX JIEMEHTOB B COOTBETCTBHE C UX JJIEKTPOHHBIM CTPOECHUEM U ITOJIOKEHUEM B IIEPUOANYECKON
cucteMe XxuMuaeckux snemenToB [[.M. MennaeneeBa.
Pasnen 2. Xumuyeckue peakuumn 8
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Tema 2.1.Tunst OcHoBHoOe coJepkaHue 4 OK 01
XAMHUYECCKUX IIpakTnyeckue 3aHATHS 4
peaKuuit CocraBieHue ypaBHEHUH peaki1ii COeqUHEHNs, pa3JIoKeHUs, 3aMELeHNs, OOMEHa.
Pacuer MaccoBoll Ui 00bEMHOM /10J11 BBIXOJIa TPOAYKTA PEAKIMH COETUHEHUS OT TEOPETUUECKU BO3MOXKHOTO. 5
Pacuer maccel (00beM, KOJTMUECTBO BEIECTBA) NIPOAYKTa PEaKIMH, €CJIU OJHO U3 BELECTB JaHO B BUJIE
pacTBOpa C OIPEEICHHON MaCCOBOM J10JIEH paCTBOPEHHOT'O BEILIECTBA.
VYpaBHEeHUsI OKUCIEHUSI-BOCCTaHOBIEHU. CTeneHb OKucaeHusl. OKUCINUTENb U BOCCTAHOBUTEND.
OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPOJE, IPOU3BOJICTBEHHBIX MPOLIECCAX U
KU3HEIESATEIbHOCTH OpraHu3MoB. OKUCINTENbHO-BOCCTAHOBUTEIBbHBIHN MOTEHIMAN cpebl. CocTaBiieHUE U 2
ypaBHUBAHHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA METOAOM 3JIEKTPOHHOr0 OasaHca. Tunudxsle
HEOPraHUYECKHUE OKUCIIUTEIN U BOCCTAHOBUTEIH. DJIEKTPOJIN3 PACTBOPOB U PACIIIIABOB COJIEH.
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
Onektponuruieckal Teoperudyeckoe 00ydeHue 2
A ucconuanusi 1 | Teopust JIEKTPOIUTHICCKOMN aucconranun. Peakiuun noaHoro oomena. CocraBiieHHe peakliuii HOHHOTO 0OMeHa
MOHHBII OOMEH IyTEM COCTABJICHHSI X MOJIHBIX U COKPALLEHHBIX HOHHBIX YPaBHEHUH. 9
I'maponns coneil. 3HaueHue ruaApoan3a B OMoJornyeckux oOMEHHbIX npoueccax. [lpumenenue ruiposinsa B
IIPOMBIIIJIEHHOCTH.
JlabopaTopHble 3aHATHSA 2
JlabopaTtopHas pabota «Peakiuu ruipoau3ay.
HccnenoBanue cpeapl pacTBOPOB CoJield, 0Opa30BaHHBIX CUIILHBIMU M CIa0BIMU TTPOTOJIUTAMH, U UX PEAKIIUNA C 2
pacTBopamH 11en04YM U kapOoHarta Hatpusi. CocTaBiieHUE peaklnii THIpoIu3a coeil.
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHX BEIECTB 18
Tema 3.1. OcHoBHOe coJep:kaHue 6 OK 01
Knaccudukanus, | Teoperuueckoe oGydyenue 2 OK 02
HOMCHKJIATypa U |TIpenmeT HeopraHM4eckor XuMHuu. B3anmocBs3s Heopranndeckux BemecTs. Kiaccugukanus HeopraHudeckux
CTPOCHHUC BemecTB. [IpocTrie 1 ciokHbIe BerecTBa. OCHOBHBIE KIACChI CJIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHU/IBI,
HCOPraHWYCCKUX  |kucioThl, conn). HomeHknatypa u Ha3BaHWe HEOPTaHUYECKUX BEIIECTB UCXOAS U3 UX XUMUYECKOUN (popmyIbl 2
BCLICCTB WIN COCTaBJIEHUE XMMHUYECKON (POPMYIIBI UCXOIs1 U3 Ha3BaHUs BEIIECTBA 10 MEXIYHAPOJHON MM TPUBHAIBLHON
HOMEHKJIATYypE.
IIpakTHyeckne 3aHATHA 4

22




Pemrenue 3a1au Ha pacuet MaccoBOM 0 (MacChl) XUMUYECKOTO AJIEMEHTa (COSAMHEHUS) B MOJIEKYJIe (CMECH).
Pemenne mnpakTHUECKMX 3alaHUN 1O KIAcCU(PUKANMK, HOMEHKIATYpe ¢ XUMHYECKHM (dopMyliaMm
HEOPTaHMYECKUX BEIICCTB PA3IUYHBIX KJIACCOB (HA3BIBATH M COCTABIATH (POPMYJIBI XMMHYECKHX BEIICCTB,
OMpeEATh TPUHAIICKHOCTH K KIJIACCY).

Tema 3.2. ®usuko-| OcHOBHOE coJepKaHue OK 01
XUMUYECKHE Teopernueckoe o0yuenue OK 02
CBOMCTBa XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCHUIOB, THIPOKCUIIOB, KUCIIOT, COJIEH 1
HEOPraHUYCCKUX | np.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTMHEHUMN, BHICIIIMX OKCHUJIOB U
BCIICCTB TUJIPOKCHJIOB.

IIpakTHyeckue 3aHATHS

CocrapneHre ypaBHEHUW XMUMHUYECKUX PEAKIUN C Y4aCTHEM IPOCTHIX U CIOKHBIX HEOPTraHWYECKHUX BEILECTB:

OKCHJIOB METAIlJIOB, HEMETAUIOB U aM(OTEpPHBIX JJIEMEHTOB, HEOPraHMYECKHX KHUCJIOT, OCHOBAaHHH U

aM(OTEepPHBIX THUIPOKCUIOB, HEOPTAHUUECKUX COJICH, XapaKTepU3YIOIINX UX CBONCTBA.

Pemrenre mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUI HA CBOWMCTBA M IMOJTYyYECHUE HEOPTaHUUYECKUX

BELIECTB.

JlaGopaTopHble 3aHATHUS

JlaboparopHas pabota «CBONCTBA METAJUIOB U HEMETAJLIOBY.

UccnenoBanmne Gpu3NYecKuX ¥ XUMUYECKUX CBOWCTB METAJJIOB U HEMETAIJIOB. PelieHne sKkcrepruMeHTaIbHBIX

3a/1a4 MO CBOMCTBAM XHMMMYECKHMM CBOMCTBAM METAJJIOB U HEMETAJIOB, MO PACHO3HABAHHUIO U TOJYYECHUIO

COEIMHEHUI METaVIOB U HEMETAJJIOB.
Tema 3.3. OcHoBHOe coJep:kaHue OK 01
I[TpoussoacTBO Teopernueckoe ooyuenne OK 02
HCOPraHMYCCKUX  |OOmme MpencTaBiIeHUs] O MPOMBIIUIEHHBIX CIOco0ax IONyYeHUs XUMHYECKHX BEIeCTB (Ha Mpumepe
BCIICCTB. MIPOM3BOJICTBA aMMHAaKa, CEPHON KHCIIOTHI).
3HaueHue u

IPUMEHEHHE B
OBITY U Ha
IIPOU3BOJICTBE

Uepnas u uBerHas Mertamnyprus. lIpakThyeckoe NpuUMEHEHHE OSJIEKTPOJN3a JUIsl TMOJTYYeHMs ILEIOYHBIX,
IIEJI0YHO3EMENbHBIX METAIOB M alfOMUHKA. CTEKII0 U CHIIMKATHASI IPOMBIIIJIEHHOCTb.
[Tpobnema 0TX0/10B ¥ TOOOYHBIX IPOJTYKTOB.

IIpakTHyeckne 3aHATHA

Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBIX 3aJlaHuM O poiin HeOpFaHH‘-ICCKOfI XUMHHU B PpPa3BUTUHU MCIOUIUHBI,
CO3IaHNH HOBBIX MATCPUAJTIOB (B CTPOUTCIILCTBC U Ip. OTPACIIIX HpOMLIH_IJ'IeHHOCTI/I), HOBBIX HCTOYHHUKOB SHCPIrun
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(anmpTepHATHBHBIE MCTOYHUKH SHEPTUH) B PEIICHUH MPOOIEeM SKOJIOTMYECKOH, YHEPreTHYecKoil M MUILEBOM

0€30MacCHOCTH.
Pasznea 4. CTpoeHue ¥ CBOIiCTBA OPraHNYeCKHUX BelleCTB 18
Tema 4.1. OcHoBHOe coJep:kaHue 6 OK 01
Knaccuduranus, | Teopermueckoe o0yuenne 2
CTpOCHUE U [Ipeamer oprannueckoi Xumun. B3auMocBsI3b HEOPraHUUECKUX U OPraHUYECKUX BELECTB.
HOMCHKJIaTypa OCHOBHbBIE TOJOXEHUS TEOPUHM XMMHUYECKOTO CTPOEHHUS OpraHMuYecKkux coeauHeHuid A.M. byrtieposa.
OpraHM4eCKuX VYrnepoaHblii CKeJleT OpraHMuecKoi MoJieKybl. MoJeKyJIsipHble U CTPYKTYpHBIE (pa3BEPHYThIE, COKPAIICHHBIE)
BCIIECTB XUMHAYecKre (GOpMyIbl. 3aBUCUMOCTh CBOWMCTB BELIECTB OT XMMHMYECKOI'O CTPOSHHs MOJekyil. M3omepus u 2
nu3oMepbl  (CTpykTypHas,reomerpudeckas (muc-tpaHc-usomepusi). lloHsTtue o (QYHKIMOHAIBHOW TIpyIIIE.
[TpuHIMIBL KIACCH(PHUKAIMU OPraHUYECKUX COeAMHEHHH. MexayHapoaHas HOMEHKIATypa M MPUHIUIBI
HOMEHKJIATYpbl OPraHUYECKUX COCTUHEHUI.
[IpakTnyeckue 3aHATHS 4
Homenknatypa oOpraHuyecKkux COEIWHEHUH OTHEIbHBIX KIACCOB (HACHIINICHHbIE, HEHACHIIICHHbIE U
apoMaTHYeCKUe YIIeBOIOPOAbI, CIIUPTHI, (PEHOIBI, AJIbJIET U IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U AP.) 4
Pacuets! npocreiiiieit popMyIbl OpraHU4YeCKONH MOJIEKYJIbI, UCXO/IS U3 AJIEMEHTHOTO cocTana (B %).
Tema 4.2. OcHoBHOe coJep:kaHue 8 OK 01
CaoiicTBa Teopernueckoe o0y4yenne 4 OK 02
OpPraHN4CCKHX OU3NKO-XUMUYECKUE CBOWCTBA OPraHMUECKUX COSAMHEHHI OTAEIbHBIX KI1acCOB (0COOEHHOCTH Ki1accHu(UKAINH
COCZIMHEHHUH Y HOMEHKJIaTypbl BHYTPH KJlacca; TOMOJOTHYECKUH psia u obmmas ¢opmyiia; uzomepus; (Gpu3nuecKue CBOWCTBA;
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYEHU):
— IpeJeNIbHbIE YTIEeBOA0POAbL. 'opeHrne MeTaHa Kak OJJUH U3 OCHOBHBIX HCTOYHHUKOB TEIUIA B IPOMBIIIJIEHHOCTH 5

u ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOKICHHUE B IPUPOJIE U IPUMEHEHHUE aJIKaHOB.
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— HempeaenbHbIE U apoMaTUYeCcKue yriaeBoAopoabl. [lonmuMepusanus 3THiieHa Kak OCHOBHOE HAINpPABIIEHUE €TI0
WCIIONb30BaHus. ['OpeHue aleTuieHa Kak MCTOYHHMK BBICOKOTEMIIEPATYpPHOTO IIAMEHHU JUJISi CBApKU U PE3KHU
METaJIOB;

— KHUCJIOPOJICOICPIKAIINE COSAMHECHHUSI (CITUPTHI ¥ TIPOCTHIE APUPHI, PEHOIBI, AJTBJICTH/IBI M KETOHBI, KApOOHOBEIC
KHCIIOTHI M UX TIPOU3BOJHBIC). [IpakTHieckoe mpuMeHEeHUE dTUIICHIJIMKONS, TniepuHa, ¢peHomna. [Ipumenenne
dhopmanipierua, aneTanbAeTuaa, YKCYCHOM KUCIOThl. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT. Mororiue
CBOICTBA MBIJIA.

HpaKaneCRue 3aHATHUSA

Pemrenne nenoyex npeBpalieHnil Ha FEHETUYECKYIO CBSI3b MEK/y KJlacCaMU OPraHU4eCKUX COCIMHEHHH C
COCTABJICHMEM Ha3BAHUI OPraHUYECKUX COCIMHEHUHN 110 TPUBUAIBHON HUJIM MEXIYHAPOIHON CUCTEMAaTUYECKON
HOMEHKJIATYpE.

Pemrenne pacueTHbIX 3a7a4 10 YPAaBHEHUAM PEAKLUN ¢ Y4aCTHEM OPIaHUYECKUX BEIIECTB.

JlabopaTopHble 3aHATHUS

Ha6opaT0pHa;1 pa60Ta «HOJ’Iy‘lCHI/IC allCTUJICHA U U3YYCHHUEC €TI0 CBOMCTBY.
CocraBneHue peaKI_[I/Iﬁ NMPUCOCAUHCHHUA U OKUCIICHHA HAa IPUMEPC allCTUIICHA.

Tema 4.3.
Opranuueckue
BEIIECTBA B
KU3ZHEJCSATEIbHOCT
U YEeJIOBEKa.
IIpousBoacTBO U
IPUMEHEHHE
OpraHUYECKUX
BEIIECTB B
MPOMBIIIJIEHHOCTH

OcHoBHOE coaepKaHue

Teopernueckoe o0y4enue

buooprannueckue coenuHenus. [Ipumenenue u O6uosiornyeckas posib yrieBojaoB. OKHUCICHHUE YITIEBOJOB —
UCTOYHHUK PHEPTUM KMUBBIX OpraHu3smMoB. O0JIacTH NPUMEHEHUsI aMUHOKUCIIOT. [IpeBparienns OenkoB MUIIHM B
opranusMe. buonornyeckue ¢pynkunu 6enkoB. bruonornyeckue pyHkuuu sxupoB. Poib oprannyeckoit xumuu B
peleHny IpobieM MUIIEBOH 6e30MMacHOCTH.

HyxnenHnoBbie KUCIIOTHI: cocTaB U cTpoeHne. Ctpoenne HykieoTuaoB. CoctaB HykJenHOBbIX kuciotT (JJHK,
PHK). Ponb HyKJIEHHOBBIX KHUCJIOT B JKU3HEAEATEIbHOCTH OPTaHU3MOB.

ITpon3BOACTBO OpPraHWYECKHUX BELIECTB: IMPOM3BOJICTBO METaHONA, nepepaborka HepTH. [lommdTmineH Kak
KPYITHOTOHHAKHBIA POAYKT XUMUYECKOr0 IPon3BoACTBa. [ [puMenenue stmieHa. [Ipon3BoacTBo U IpUMEHEHNE
KayuyKa U PEe3HHBI.

CuHTETHYECKHNE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHUE, CBOMCTBA. [IpakTnieckoe UCIOIb30BaHUE BOJIOKOH.
CuHTeTHYecKHe TUIEHKU: U30JISIUS JUIsl TPOBOJIOB, MEMOpaHbI JUIsl ONPECHEHUs BOJBI, 3alIUTHbIEC TUIEHKU IS

OK 01
OK 02
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ABTOMOOWIICH, TJIACTBIPH, XUPYPTUYECKUE TMOBS3KUA. HOBbIE TEXHONOTMH MAIbHEUIIET0 COBEPIICHCTBOBAHUS
MOJIMMEPHBIX MAaTEPUAJIOB.

Ponb oprannveckoil XuMHUH B PEIICHUH MPOOIIEM SHEPTeTUYECKON 0€30IaCHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO3/JaHUU HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH (JIbTEPHATUBHBIC HICTOYHUKH SHEPTHUH ).

Paszpnea S. KuneTrnyeckue u TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX pPeaKkiuii 8
Tema 5.1. OcHoBHOe coJep:kaHue 4 OK 01
Kunernyeckue Teopernueckoe o0yuenue 2 OK 02
3aKOHOMEPHOCTH  (Xymuuyeckue peaknuu. Kiaccupuranus XMMHYECKHX peakiuid: 1o (a3oBOMYy COCTaBy (FOMOTEHHBIE W
[IPOTCKaHuA TETEPOreHHBIE), IO UCTIOIB30BAHUIO KaTaIn3aTopa (KaTaTUTHYECKUE U HEKATATUTUYECKUE).
XUMHYECKHUX CKOpOCTB peakiuy, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PAKTOPOB: MPUPOIHI PEATHPYIOIINX BEIIECTB, KOHIICHTPAILIUH 2
peakuuit pearupymoumx Be1ecTB, TeMneparypsl (mpasuio Bant-I'odda), mnomany peakiinoHHON MOBEPXHOCTH, HATWYHS
KaTtaiu3zaTopa. Posb KaTanu3aTopoB B IPUPOJI€ U TPOMBIIUIEHHOM IIPOU3BO/ICTBE.
JlaGopaTopHble 3aHATHUS 2
JlaboparopHas pabora «OmpeneneHne 3aBUCHMOCTH CKOPOCTH PEAKIMH OT KOHILIEHTPAIMHU PEarupyromux 5
BELLIECTBY.
Tema 5.2. OcHOBHOe coep:KkaHue 4
Tepmoannamuyeck ([pakTHyecKre 3aHATHS 2
ne PacyeTsl paBHOBECHBIX KOHIIEHTpALMi pearupyoOIINX BEIIECTB U IPOAYKTOB PEAKIIUM. 9
3aKOHOMEPHOCTH
NpOTCKaHHs JIaGopaTopHbie 3aHATHS 2
XUMHYECKHUX
peaKuui.
PaBHOBecue
N —— JlaGoparopHas padota «/3yueHue BIMsHUS pa3IUdHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI. 2
peaxuuii
Pazneu 6. JlucnepcHble CHCTEMBbI 8
Tema 6.1. OcHoBHOe coJiep:kaHue 4 OK 01
JucnepcHeie Teopernueckoe o0y4yenune 2 OK 02
CHCTCMBI U Jucnepcusie cucrteMsl. Komtonaasie cucreMsl. ICTUHHBIE paCcTBOPBI. 2 OK 07
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(baxTops! NX

PactBopenne kak ¢usuko-xumuueckuii mpouecc. PactBopbl. CrnocoObl NPHUTOTOBJICHUS PacTBOPOB.

YCTOHYMBOCTHU PactBoprmocTs. MaccoBast 10511 pacTBOpEHHOIo BeuiecTBa. IlpenenbHO AONMyCTHMbIE KOHLEHTpALMM U UX

UCTIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON Oe30MacHOCTH.

Knaccudukanus nucnepcHsIx cucteM no cocraBy. CTpoeHHe U (akTOPbl YCTOHYHUBOCTU JAUCIIEPCHBIX CUCTEM.

Pacrio3HaBaHue WMCTUHHBIX PACTBOPOB, KOJUIOMIHBIX PAaCTBOPOB M TpyOoAMCIIEpCHBIX cucteM. CrtpoeHue

MuLeUbl. PaccenBanue cBeTa Mpu MPOXO0KJIECHWU CBETOBOTO IydKa 4Yepe3 ONTHYECKHM HEOJHOPOJHYIO Cpely

(> dexra Tunmans).

IIpakTnyeckue 3aHATHSA 2

Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB. 2
Tema 6.2. OcHoBHOE co/lep:KaHue 4 OK 01
HUccrnenoBanue JlaGopaTopHuble 3aHATHS 4 OK 02
CBOHCTB JlaboparopHast pabota «IIpuroroBieHne pacTBOPOBY.
AUCIEPCHBIX [IpuroToBnenue pacTBOPOB 3aJaHHOM (MOJISIPHOW) KOHLEHTpalMH (C HPAKTUKO-OPUEHTUPOBAHHBIMU 2
CUCTEM I UX BOIIPOCAMH ), OIIPEICTICHNE CPEIbl BOAHBIX PACTBOPOB.
HICHTHQHUKAIIHH JlaGopaTopHas pabota «lccnenoBanue TUCIIEPCHBIX CUCTEM).

[IpuroroBneHue u n3yyeHue CBOMCTB JUCIIEPCHBIX CUCTEM Pa3HbIX BUJOB: CYCIEH3UH, SMYJIbCUH, KOJJIOUIHOTO 9

pactBopa. CpaBHEHHE CBOMCTB MCTUHHBIX M KOJUIOMJHBIX PAaCTBOPOB, BBISIBJIEHHE OCHOBHBIX Pa3iIMuUil MEXITY

HUMH.
Paznea 7. KavecTBeHHbIC peakiuu 00HAPY/KEHHS] HEOPrAaHUYECKUX M OPTraHNYeCKHUX BeIIeCTB 8
Tema 7.1. OcHoBHOe coJep:kaHue 4 OK 01
OOnapyxeHne IMpakTHyecKkue 3aHATHS 2 OK 02
HCOPraHWYCeCKUX | KayecTBEHHbIE XUMUYECKUE PEAKILIUU, XapaKTepHbIe JIsl OOHApyKEHUSI HEOPraHUYECKUX BEIIEeCTB (KATHOHOB U 9
KaTHOHOB U AHHOHOB).
aHHOHOB JlabopaTopHble 3aHITHSI 2

JlaGopaTopHas paboTa « AHATUTHYECKUE PEAKIIMA AaHHOHOB).

[IpoBeneHne KaueCTBEHHBIX peaKIiil, UCIIOIb3yEeMBIX JJIsi OOHApYKEeHHsI aHHOHOB: KapOoHata, ¢pocdara, 2

cynb(dara, cynbbhuaa, HUITpaTa, XJOPUAA U JIP.
Tema 7.2. OcHoBHoOe coJep:kaHue 4 OK 01
OOGuapy»xenue TpakTHYecKue 3aHsATHS 4 OK 02
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OpraHMYECKUX KayecTBeHHBIC XUMHYECKUE PEAKIIUH, XapaKTepHbIE ISl OOHAPYKEHUS OTAEIBHBIX KJIACCOB OPraHMYECKUX
BELIECTB coeiMHEHUi: (PeHOoIOB, ANbETUAOB, KpaxMasa, YKCYCHON KUCIIOThI, aMUHOKHUCIIOT U JIp. 4
OTJIENbHBIX Jlenatypanus O€JIKOB NPH HarpEeBaHHH, [IBETHBIE PEAKIIUU OEIKOB.
KJIACCOB C CocraBiieHHE KaYECTBEHHBIX peaklnii 00HapYKEHHsI OPraHUUECKUX COEIMHEHUI OTAEIbHBIX KIacCOB.
UCII0JB30BaHUEM | JIabopaTopHbIe 3aHATHA 2
KauyeCTBEHHBIX
peamih JlabGopaTtopHast pabota «KauecTBeHHbIE peakluy Ha OT/ACJIbHbBIC KJIACChl OPTaHUYECKUX BEIIECTBY. 2
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHue NPUKJIAJTHOTO MOLYJIs1) 42

Pa3pean 8. XuMus B ObITY H IPOU3BOICTBEHHOM J1eSITeJIbHOCTH YeJI0BEKA 6 OK 01
Tema 8.1. OcHoBHoOe coJepkaHue 6 OK 02
Xumus B ObiTy 1 ([IpaKTHYecKHe 3aHATHS 6 OK 04
IPOM3BOJICTBEHHOM | JkostorHueckas 6e30MacHOCTh MOCJICICTBHI OBITOBOM M MPOM3BOCTBEHHOM JCSITCIBHOCTH YEIOBEKA, 4 OK 07
ACATCIIBHOCTH CBsI3aHHAs C IePepabOTKOM BEIIECTB; MMOMCK U aHAJIU3 XUMHUYECKOW HH(POPMAIIUU U3 pa3IMYHbIX HCTOYHHKOB 1K 3.2
CJIOBCKA (HayuHas 1 yueOHO-Hay4YHas IUTEpaTypa, CPEICTBA MaccoBO HH(pOopMalum, cetb IHTEpHET U Ipyrue).

Keiich! (¢ yueTrom Oymymieii mpoheCCHOHATBHON ASSITEILHOCTH) Ha aHATTU3 WH()OPMAIIMK O POU3BOICTBEHHOM

NeSITEIbHOCTH YEJIOBEKA, CBA3AHHOM C NepepadOTKON U MOJIYyYEHHEM BELECTB, a TAKXKE C SKOJIOTHYECKON

0€30MacHOCTHIO.

3ammra keiica: [IperncraBienue pe3yabTaToB pelieHHs KecoB (BBICTYIJICHHUE C Mpe3eHTanueil) 2
Pa3znen 9. UcciienoBanue 1 XUMHYECKUI aHAJIN3 00bEKTOB TeXHOC(epbl 36
Tema 9. 1. OcHoBHOe coaep:kaHue 8 OK 01
OcHoBbl JlaGopaTopHbie 3aHATHS 2 IK 1.3
11abopaTopHOM Jla6opatopHas pa6ota «OCHOBHI TaGOPATOPHOI MPAKTUKKY. 1K 2.1
IIPAKTHKH B JlaGoparopHasi mocya U XUMHUecKre peakThuBbl. OCHOBHBIE JJabopaTopHble onepanuu. JlaboparopHoe 2
npodecCHOHAIBHEI | oGopynosanue. TexHIKa 6e30aCHOCTH U MPABHIIA PaGoTH! (TOBEAEHHUS) B 1a60PATOPHH.
X 1200paTopHsX  [TIpakruueckue 3aHsTHS 6

BeInonHeHue TUMOBBIX PacyeToB M0 TEMATUKE SKCIIEPUMEHTa (BBIXO MPOIYKTa peakllui, Macca HaBeCKu, 00beM

pactBopuTtensi). O6paboTka JaHHBIX, aHAIU3 U OLEHKA WX JJOCTOBEPHOCTH (BBIYMCICHHUE CPEIHEro 3HAuCHHS 5

HKCHEPUMEHTAIbHBIX JaHHBIX, TOrpentHocTh). [IpencTaBnenne B pa3au4Hoil popMe pe3yabTaToB 3KCIIEPUMEHTA

(Tabnuna, rpaduk, oTUET, TOKIIA, TIPE3CHTAITUS)

OcHoBHOE coep:kaHue 6 OK 01
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Tema 9.2. Teopernueckoe odyuenune 2 OK 02
XUMHUYECKUI Hasnauyenue texunueckoit Bojbl. TpeOoBaHMsI K TEXHHYECKOM BOJIE 110 IPYIaM MOTPEOICHUSI. OK 07
aHanus3 KauecTBO TEXHMYECKOM BOJBI Pa3HBIX BUIOB. XMMHUYECKHM aHAIU3 U IPOU3BOJICTBEHHBIM KOHTPOJb COCTaBa IIK 1.3
TEXHUYIECKMU BOJIBI [ TeXHUYECKOM BOIbI. CYIIIHOCTh METO/Ia THTPOBAHUSL. 2 MK 2.2

AHanu3 TEXHWYECKOM BOABI HA JKECTKOCTb W JpYyrue ImokasaTesd. KucloTHOCTE M IICIIOYHOCTH BOJBI.

Omnpenenenue oOuiel n cBOOOIHON LIETOYHOCTH (KMCIOTHOCTH) METOJIOM TUTpoBaHusA. pH cpenbl 1 MeTobl ee

onpezeneHus. JKecTKOCTh BOJbI U METOJIbI €€ ONIPEACICHUS.

IIpakTnyeckue 3aHATHSA 2

CriocoObl BbIpaXXEHMsI KOHILEHTPALlMHM PacTBOPOB: MaccoBasi J0Ji1 PAaCTBOPEHHOI'O BEILIECTBA, MOJIIpHAs U

MOJIIJIbHASL KOHILIEHTpalMu. PerieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUM Ha pacyer 2

KOHLEHTpaLUH 3arpsA3HSIONIMX BEIIECTB U UX CPAaBHEHHE C IIPENIEIbHO AoIMycTUMbIMHU KoHIIeHTpauusamu (I11K).

JlaGopaTopHble 3aHSITHSI 2

JIaGoparopHas pabota «OnpezaeneHne XJI0pu10B METOJJOM TUTPOBAHUS B TEXHUYECKON BOJE. 2
Tema 9. 3. OcHoBHOe coep:kaHue 6 OK 01
XuMAYCCKUI Teoperuueckoe oGyuyenue 2 OK 02
aHaJIn3 BO3yXa XuMUYecKuil cocTaB aTMOC(EpHOTO BO3/1yXa, BO3ayXa pabouelt 30HbI. BpeHbie BeliecTBa 1 MPUMECH B BO3AYyXe OK 07

KUJIBIX TIOMELEHUH, B BO3AyXe paboueii 30Hb1. HopmaTuBHBIE 10KyMeHTHI. [locneacTBrs BO31eHCTBHSI BBICOKOM 9 HK 2.1

KOHIEHTPALMU YTIJIEKUCIIOT0 ra3a Ha OpraHu3M 4esioBeka. MeponpusTus 0 CHIXKEHUIO YPOBHS 3arpsi3HEHHOCTH 1K 2.2

BO3/yXa UCCIIEYEMOU KOMHATBHI.

IIpakTnyeckne 3aHATHA 2

Pemenue npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha pacueT KOJIMYEeCTBa BEIlECTBa, 9

KOHILEHTpalUi BpeIHbIX IpUMecel B aTMOC(EPHOM BO3/TyXe U BO3/1yX€ MOMEIIECHUH.

JlabopaTopHble 3aHATHUS 2

JIaGoparopHas paborta «OmpeneneHue coAep)KaHUs YIIEKUCIOro ra3a B BO3JyXe IOMELIEHHsS SKCIpecc-

Mmetoaom». MccrnenoBanue npo0 Bo3ayxa padoueit 30Hb1. OnpeaenieHue coaep kaHus yrIIeKUCIOoro ra3a B BO3ayXxe 2

MTOMEILEHUS IKCIIPECC-METOIOM.
Tema 9. 4. OcHoBHOE coepKaHue 6 OK 01
XuMAYCCKUI Teoperuueckoe ofyuenue 2 OK 02
aHaJIn3 npoo 2 OK 07
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MaTepHaJIOB Knaccugukanus marepuanoB, HCIIOIb3YeMbIX B CTPOUTEIBHO-PECTABPALIMOHHON JEATEILHOCTH IO COCTaBY, UX IIK 2.2
CTPOUTEINILHO- Ha3HAYEHHUE U IPUMEHEHNE. XMMUYECKUM aHaIl3 MaTepUaoB CTPOUTEIbHO-PECTaBPALIMOHHON JEATENILHOCTH U
pecTaBpallMOHHON |nu3aiiHa. XMMHUYECKUN COCTAB MUTMEHTOB, KPACUTENCH, BIKYIIUX cMeceld, 0COOCHHOCTH UX CBOWCTB U
JEeSITeIbHOCTH U |[IPUMEHEHHsI B PO ECCHOHATIBLHOM IesTeNIbHOCTH. BeriecTBa, ncnoib3yeMble B Ka4eCTBE TUTMEHTOB U
Ju3aiiHa CBSI3YIOLUX MaTepHalIoB.
IIpakTnyeckune 3aHATHSA 2
KauecTBeHHBIN M KOJIMYECTBEHHBINH COCTAaB MPOO MaTEpUaIOB CTPOUTEIBHO-PECTABPALIMOHHOM JesTeIbHOCTH U
nu3aiiHa. Knaccudukanuss Kpacok MO YKPBIBUCTOCTH, IPO3PAaYHOCTH B 3aBUCUMOCTH OT HCIIOJIb3yEeMBIX
MUTMEHTOB U CBA3YIOLIUX BemecTB. OmpeeseHne cocTaBa Kpacok Ha COAEpKaHHE MUKPO U MaKpOAJIEMEHTOB. 2
Pemennie npakTUKO-OPUEHTUPOBAHHBIX 33JaHUN MO XMMHYECKOMY aHalIu3y mpold MaTepuaioB CTPOUTEIHHO-
pecTaBpallMOHHON JIEATEIIbHOCTH U JU3aiTHA.
JlaGopaTopHble 3aHSITHSI 2
JIaGoparophas pabota «/3roToBieHne Kpacok (moa00p MUTMEHTOB U CBS3BIBAIOIINX BEIIECTB). 2
Tema 9. 5. OcHoBHOE coep:kaHue 10 OK 01
Hccnenosanune Teoperuueckoe oGyuyenue 2 OK 02
00BEKTOB Y4eOHo-Hccae10BaTeNIbCKUl TPOEKT B 00MacTu uccienoBaHuss o0bekToB TexHochepsl. O030p Tem yuyeOHO- OK 04
TEXHOC(HEPBI HCCIIEIOBATENIbCKUX IPOEKTOB. AJITOPUTM BBINOJIHEHHUs MpoekTa. OnpezaeneHue MpoOJIeMbl HCCIETOBAHMS. 2 OK 07
Mertobl norcka, aHanu3a 1 00paboTKH HHGOPMALIUU O IPOEKTE B PA3TUYHBIX HCTOUHUKAX. 1K 2.1
IIpakTnyeckue 3aHATHSA 4 [K2.2
O6ocHOBaHME aKTyaJbHOCTH BbIOpaHHOW TeMbl. BpisiBieHue npoOiemsl HuccienoBaHus. Boioop oO0beKTOB U IIK 3.2
MeToJI0B uccienoBanus. [loctanoBka nenei u 3amay uccienoBanus. OnpenenaeHre NPOAYKTa MCCIIEIOBAHHUS. 2 K 1.4
Omnpenenenye 3TanoB U COCTaBICHHE IIJIaHa UCCIIeI0BaHUS.
3ammura npoekrta: IlpencraBieHue pe3ysiabTaTOB BBINOJIHEHHUS Yy4e€OHO-HMCCIIEIOBATENbCKUX IPOEKTOB 2
(BBICTYIUIEHHUE C TIpe3eHTalNEN ).
JlabGopaTropHble 3aHATUA 4
HccnenoBanue Npeasios)KeHHOI0 00beKTa Ha KHCIOTHOCTh, HIEIOYHOCTh, XUMHUYECKUN COCTaB (3arpsi3HUTENH,
Makpo- ¥ MUKpossieMeHThl). OO6paboTka pe3ynbTaToB HccienoBanus. OleHKa KauecTBa UCCIelyeMOoro o0beKTa 4
UCXOJS U3 PE3YyIbTaTOB XMMUUYECKOTO aHATIN3a
KoncyabTanus K 3k3amMeny: 10
IIpome:kyTouyHast aTTecTanus MO AUCHUILIMHE (IK3AMEH) 8
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Bcero

144
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3. YcioBus peanu3anuu NporpaMMbl 0011e00pa3oBaTe/bHOM I CHUILTHHBI

JUist peanuzanuu MporpaMMbl AUCHUIUIMHBL MPEAYCMOTPEHBI CIEAYIOIINE
creluanbHbIe MOMENICHUS: YUeOHbIN KaOMHET « XUMHUHU U OUOJIOTHI.

Kabuner «XuMuu um OHOJOrMH», OCHAIleH B cOOTBeTCTBMU C¢ m. 6.1.2.1
oOpazoBaTeapHOM mporpaMMmbl 10  crneruaiabHocTd  18.02.12  TexHonorus
aHAIMTUYECKOTO KOHTPOJISI XUMUYECKUX COCTMHEHUM.

3.2. UadopmanmionHoe obecrieueHrue 00yIeHHS

Jist  peanuzammm  mporpaMMbl  OMOIMOTEUHBIH (OHA 00pa3oBaTEIHLHOM
OpraHW3allid WMEET TeYaTHbIE W  JJIGKTPOHHBIE  O0Opa3oBaTEeNbHBIC W
WH()OPMAITMOHHBIE  PECYpPChl, PEKOMEHIIOBAaHHBIE IS  HWCIOJb30BaHUS B
00pa30BaTeILHOM IPOLIecce, HE CTapIile MATH JIET C MOMEHTA U3/IaHus.

OcHoBHas JauTEparypa:

1.Epoxun FO.M. Xumus: yue6nuk.- M., 2019.

2.O7eKTpOHHBIA Y4YEeOHUK XUMHUA JUIsI TpoPeccuil U CrHenuaIbHOCTEH
TexHu4eckoro npoduss, M., 2018.

3.T'abpuensu  O.C., OctpoymoB MW.I.Xumus pana npodeccuit u
CIEIUAIBHOCTEN TEXHUUECKOTO MPOPuUIsi: yUeOHUK JJIsl CTY/l. YUPEKICHUNA CPEITH.
npo@d.obpazoBanusi. — M., 2019.

4. T'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A., lopodeea H.M.

[IpakTukym: yueb. mocobue I8 CTyHd. YUYPEXKICHUW CpeidH.

npod.obpazoBanus.— M., 2019.

JlonoJIHUTeIbHAS JINTepaTypa:
1. I'ycena, E. B. Xumus qis CI1O: yueOHo-meTonnueckoe nocodue / E. B. I'ycena,
M. P. 3uranmmna, 1. . Kynukosa. — Kazans: KHUTY, 2019. — 168 ¢c. — ISBN
978-5-7882-2792-4. — Texkct: 2neKTpoHHBIH // JIaHb : 2IeKTPOHHO-ONOIMOTEYHAs
cucrema.

2. Yepnukona, H. FO. Xumus B 1OCTYITHOM M3II0KEHUU: yueOHOE TOCOOHE TSI CIIO
/ H. 1O. UepnukoBa. — 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: yuednoe nocooue / JI. B. [lleBnurpina, A. H.
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4.
— TexcT: anexTponHsIit // JlaHb: MEKTPOHHO-OMOIMOTEYHAS CUCTEMA.

4. bunos, JI. H. Xumus: yue6nuk nis CI1O / JI. H. baunos, U. JI. Tlepduosa, T.
B. CoxonoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 ¢. —
ISBN 978-5-8114-7904-7. — TekcT: »aeKkTpoHHbIH // JlaHb: 3JIEKTPOHHO-
OuOJIMOTEeUHAas cCUCTEMA.
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HNuTepHeT-pecypesbl:

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

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

3.http://chemistry-chemists.com/ sxypran XuMusi i XUMHKH

4.http://lwww.chemport.ru/ Xumudeckwuii mopra

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

6.http://maratakm.narod.ru/ BupTtyanbHas xumMuueckast KoJa
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4 KOHTPOJIb M OlIEHKA Pe3yJbTAaTOB 0CBOEHUsI 00111e00pa3oBaTe IbHOM

AUCHUIIJINHBbI

KOHTpOJIB H OLICHKA PC3YJIbTATOB O6y‘{CHI/IH OCYHICCTBIIACTCA ITPCIIOAABATCIICM

B TMpoIEecce TMPOBEACHUS MPAKTUYECKUX 3aHATUA M J1abOpaTOpHBIX padorT,

TCCTUPOBAHHA, 4 TAKIKC BBIIIOJIHCHUA O6y‘IaIOHII/IMI/ICH HMHAWBUIYAJIBbHBIX SaHaHHﬁ,

IIPOCKTOB, HCCHeﬂOBaHHﬁ. PCBYJIBTaTLI 06yLI€HI/IH OIIPpCACIIAIOT, YTO 06yqa}onmeca

JOJIXKHBI

3HaTh,

TUACIUATUINHEL.

INOHUMAaTb W ACMOHCTPUPOBATH II0 3aBCPIICHUMU HIYUCHHA

Jnis GopmupoBaHusi, KOHTPOJIS M OLIEHKA PE3yJIbTaTOB OCBOCHHUS Y4EeOHOM

JTUCHUTUTMHBI UCTIONB3YETCS] CUCTEMA OILICHOYHBIX MEPONPUATUM, TTPEACTABIAIONIAS
co00Ol KOMIUJIEKC YYEOHBIX MEpPOIPUSTUH, COTJaCOBaHHBIX C PeE3yJIbTaTaMH
oOyuenus u chopmynupoBaHHbix ¢ yaetoM @I'OC COO (nmpeaMeTHbIe pe3yIbTaTh
no nucuurinae) u GI'OC CIIO.

DJIEMEHTOB U
npupojia
XUMHUYECKOMN
CBSI3H

COOTBETCTBHUH CO
CTETMEHbIO OKUCIICHUS
XUMHUYECKUX
AJIEMEHTOB, UCXOS U3
BAJICHTHOCTH U
AIEKTPOOTPULIATEITBHOC
TH

CBSI3W.
2. 3agaun Ha COCTaBJIICHUE
XUMUYECKUX (HOpMYIT
JIBYXaTOMHBIX COEIMHEHUIN
(oKCHIOB, CyIb(PHUIOB,
TUAPUJIOB U T.11.).

Moayas / Ouenounbie
Ne y Pesyabrar 00yuyenust OK
Paznen / Tema MepONpUsATHS
| |OcHoBHOW MOIYJIb
1 |Pa3zpgea 1. ®opMyIHPOBATH
OcHoBBI 0a3oBble MOHATHS H
CTPOEeHMS 3aKOHbI XUMHH
BelIeCTBA
1.1 |Ctpoenue CocrtaBnsaTh 1. Tect «Ctpoenne atomoB |[OK 01
aTOMOB XUMHUYECKUE (POPMYJIIbl |XUMUYECKUX DJIEMEHTOB U
XAMHUYECKUX  |[COCAUHECHUH B MPUPOAA XUMHUYECKOU

34




Ne Mony / PesyabTat 00y4yeHus Ouenownre OK
Pasznen / Tema MepOoNPUATHS
1.2 |[Tepuoanuecku |XapakTepu3oBaTh [IpakTuko- OK 01
1 3aKOH U XUMHUYECKHUE 3JIEMEHThI |OPUEHTUPOBAHHBIE OK 02
tabmuna J[.M. |B COOTBETCTBUM C UX  |TEOPETUUYECKHUE 33/aHUS HA
MenpaeneeBa  |MOJIOKEHUEM B XapaKTepU3aLnI0
MEPUOIUUECKON XUMHUYECKUX IJIEMEHTOB:
CHUCTEeME XUMHYEeCKUX |«MeTammueckue /
anemenToB /. W. HEMETAJUTNYECKHUE
Menneneena CBOIICTBA,
3JIEKTPOOTPUILIATEIBHOCTD U
CPOJACTBO K DJIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKUX IJIEMEHTOB
J1.1. MeHnpaeneeBay.
2 |Pazgex 2. CocTaBJsTh
XuMHUYecKHe |ypaBHEHHUS M CXeMBbI
peakumnu XUMHYECKHX peaKkuui
2.1 |Tunsl CocTaBiTh peakuuu 1. 3agaun Ha coctaBinenue |OK 01
XUMHUYECKUX COCIUHEHUS, YPaBHCHUU PEaKIUN:
peakiui pa3NoKeHUs, OOMEHa, |— COCMHEHMS, 3aMEICHUS,

3aMeIleHHUS],
OKHUCIUTEIHHO-
BOCCTAHOBUTEIIHHBIC
PEaKINK U PEAKINH
KOMILIEKCOOOpa30BaHUsI
(Ha mpumepe
TUIPOKCOKOMITIIEKCOB
ATIOMUHHUS Y IMHKA) C
y4acTHEM
HEOPTaHUYCCKUX
BCIIICCTB

pasyioXeHus, OOMeHa H
pEaKLHM C y4aCTUEM
KOMIIJIEKCHBIX COCIUHCHUI
(Ha mpumepe
TUJIPOKCOKOMILIEKCOB
ATIOMUHUS U [IUHKA);

— OKHUCJIUTENIbHO-
BOCCTaHOBUTEIbHBIX
peaKiuii C UCHOJIb30BAHUEM
METO/1a SJICKTPOHHOTO
Oairanca;

— C y4acTHEM
KOMIUIEKCHBIX COCIMHCHUI
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Monyas /
Pa3znen / Tema

PesyabTat 00y4yeHus

OueHouyHbIe
MepONPUATHS

OK

(Ha mpumepe
TUJPOKCOKOMILIEKCOB
IIUHKA U AJTFOMUHUS).

2. 3agadu Ha pacyer
KOJIMYECTBEHHBIX
XapaKTEPUCTUK TPOIYKTa
peaKIMK COeANHEHUS;
MacCOBOM WM 00bEMHON
JIO0JIA BBIXOJIa TIPOAYKTA
pEeaKIuy COSTUHEHUS OT
TEOPETHUECKH
BO3MOKHOTO; 00bEMHBIX
OTHOIICHUH T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEIIECTB U MIPOTYKTOB
peakiuu; Maccel (00BeM,
KOJIMYECTBO BEILIECTBA)
IPOJYKTA PEAKIUH, €CIIH
OJIHO U3 BEILECTB JIaHO B
BU/JIE pPacTBOpa C
OIPEICJIEHHON MAaCCOBOM
JOJIEN PACTBOPEHHOTO
BEILIECTRA.

2.2

DJEKTPOIUTHYE
cKas

JICCOLMAIIHS U
MOHHBIM 0OMEH

CocTaBisaTh ypaBHEHUS
XUMHUYECKUX PEaKIUu
MOHHOTO OOMEHa ¢
y4acTueM
HEOPTraHUYECKUX
BEILECTB

1. 3aganust Ha cocTaBIeHUE
MOJIEKYISIPHBIX U HOHHBIX
peaKkuui ¢ y4acTUEM
OKCHJIOB, KUCJIOT,
OCHOBAHUM U COJIEH,
VOHHBIX PEAKINI
TUJIPOJIA3A COJIEH,
YCTaHOBJICHUE U3MECHECHUS
KHCJIOTHOCTHU CPE/IbI.

2. JIabopatopHas pabota
«Peakuuu rugposnzar.

OK 01
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Ne Mony / PesyabTat 00y4yeHus Ouenownre OK
Pasznen / Tema MepOoNPUATHS
3 |Pa3pen 3. HUccaenosarnb
CrpoeHue 1 |CTpOeHHE U CBOMCTBA
CBOMCTBA HEOPraHMYeCKHUX
HEOPraHM4ecK |BellecTB
HX BellecTB
3.1 |Knmaccudukanu |Knaccuduruporatsb 1. Tect «Homenknarypau |OK 01
A, HEOPTaHUYECKUE Ha3BaHHE HEOPTaHUYECKUX
HOMEHKJIaTypa |BEILECTBA B BEILIECTB UCXOI U3 UX
U CTPOCHUE COOTBETCTBHH C UX XUMUYECKON (HOpMYITbl UITU
HEOPTaHUYECKU |CTPOCHUEM COCTaBJICHUE XUMHUYECKOMN
X BEIIECTB bopMyIIbl UCXOISI U3
Ha3BaHUsI BELIECTBA 1O
MEKTyHApPOIHOW WUITN
TPUBHUAJILHOU
HOMEHKJIaType».
2. 3aj1a4m Ha pacyer
MacCOBOM /1011 (Macchl)
XUMUYECKOTO AJIEMEHTA
(coenuHeHus1) B MOJIEKYJIe
(cmecn).
3. IlpakTuyeckue 3agaHust
o Kjlaccu(puKaIuu,
HOMEHKJIaType U
XUMHUYECKUM (popMynam
HEOPTaHUYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB.
4. IIpakTueckue 3aJaHust
Ha ONpeAcIICHUE
XMMHUYECKON aKTUBHOCTH
BEILIECTB B 3aBUCUMOCTH
BUJIa XUMHYECKOH CBSI3U U
TUIA KPUCTATUINYECKON
peIIeTKH.
3.2 |®usuko- YcranaBiuBarh 1. Tect «OcobenHOCTH OK 01
XUMHUYECKHUE 3aBUCUMOCTb (PUBHKO- |XMMHUYECKUX CBOMCTB OK 02
CBOMCTBA XUMHYECKUX CBOMCTB  |OKCHJIOB, KHUCIOT,
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Monyas /
Pa3znen / Tema

PesyabTat 00y4yeHus

OueHouyHbIe
MepONPUATHS

OK

HEOPTaHUYECKH
X BEILECTB

HCOPraHN4YCCKUX
BCUICCTB OT CTPOCHUSA
4ATOMOB MU MOIJICKYIJI, a
TAaKXKEC THUIIA
KpHCT&JIJIH‘ICCKOﬁ
PCHIICTKHU

OCHOBaHUM, aM(POTEPHBIX
TUJPOKCUIOB U COJICI.

2. 3ajaHus Ha COCTaBJICHUE
ypaBHEHUN XUMHYECKUX
peakiuii ¢ yyactuem
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJLIOB,
HEMETAIJIOB U aM(pOTEPHBIX
AJIEMEHTOB;
HEOPTaHUIECKUX KUCTIOT,
OCHOBaHHM 1 aM(POTEPHBIX
TUAPOKCUIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX
CBOMCTBA U CITOCOOBI
TOJTYICHHUS.

3. [IpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUYECKHE 3aJaHUs Ha
CBOMCTBA U MOJIyYCHHE
HEOPTaHUYECKUX BEIIECTB.
4. JTabopaTopnas pabota
«CBolicTBa METANIOB U
HEMETAJLIOBY.

3.3

[IpousBonacTBo
HEOPTraHUYeCKU
X BELIECTB.
3HayeHHe n
IPUMEHEHUE B
ObITY U Ha
MIPOU3BOJICTBE

OO0O0CHOBEIBATh
3HAaYE€HUE U
MIPUMCHECHHUE
HEOPTaHUYECCKHUX
BEILIECTB B OBITOBOU U
MIPOU3BOJACTBEHHOM
NESITEILHOCTH YET0BEKA
ux pU3MKO-
XAMHAYECKIMHU
CBOMCTBaAMH

[IpakTuko-
OpUEHTHUPOBAHHBIC 3a1aHUS
10 COCTAaBJICHUIO
XAMUYECKUX PEAKIIUM C
y4aCTHEM HEOPTaHUUYECKHUX
BEIIECTB, UCIOJIb3yEMbIX
JUTSL X UAEHTU(UKAIIT U
IPOMBIIIIEHHBIX CIIOCOO0B
HOJIy4EeHHUS.

OK 01
OK 02
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Ne Mony / PesyabTat 00y4yeHus Ouenownre OK
Pasznen / Tema MepOoNPUATHS
4 |Pa3pen 4. HccaenoBath
CrpoeHue 1 |CTpOeHHE U CBOMCTBA
CBOMCTBA OPraHu4ecKux
OPraHN4YecKMX |BellecTB
BeIeCTB
4.1 |Knaccudukamu |KnaccuduiupoBatsb 1. 3amanus Ha coctaBienue |OK 01
s, CTPOCHHUE U |OpraHUYECKHE Ha3BaHUM OPraHUYCCKUX
HOMEHKJIaTypa |BEIleCTBa B COE€IUHEHHUH 110
OpraHUYeCKUX |COOTBETCTBHUH C UX TPUBHAIBHOU WIIH
BCILIECTB CTPOCHHUEM MEKTyHapOIHOM
CHCTEMaTHYCCKOM
HOMEHKJIaType.
2. 3a7aHus Ha COCTaBJICHUC
MOJIHBIX M COKPAIIIEHHBIX
CTPYKTYPHBIX (hOopMyT
OPTaHUYECKHUX BEIIIECTB
OTJICIBHBIX KJIACCOB.
3. 3amaun Ha OMIPEACIIEHUE
npocrenmen GopMyIibl
OpPraHUYECKON MOJIEKYJIBL,
HUCXOMs U3 DJIEMEHTHOTO
cocrana (B %).
4.2 |CBoiicTBa VYcraHaBIuBaTh 1. 3aganus Ha coctaBienue |OK 01
OpPraHUYECKUX [3aBUCHUMOCTH (PU3UKO- |ypaBHEHHMN XMUMUUYECKHUX OK 02
COEIMHECHUN XUMHYECKUX CBOMCTB  |pEaKLUi C y4aCTUEM

OpraHUYCCKHX BCIICCTB
OT CTPOCHUA MOJICKYJI

OPTaHUYECKHUX BEIIECTB HA
OCHOBAHMH MX COCTaBa U
CTPOEHHUS.

2. 3aaHus Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX
peaxkuui,
WJUTIOCTPUPYIOIIHAX
XUMHUYECKHUE CBOWCTRBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX
peaKkii ¥ TEHETUYECKOU
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Ne Mony / PesyabTat 00y4yeHus Ouenownre OK

Pasznen / Tema MepOoNPUATHS
CBSA3U OPraHUYECKUX
BELLECTB Pa3HbIX KJIACCOB.
3. PacueTnble 3a1a4uu 1o
YPAaBHEHMSM PEAKIIUH C
Y4aCTUEM OPTaHUYECKUX
BEILIECTB.
4. JTabopaTopHas pabora
«lTomyuenune stnieHa u
V3y4YE€HUE €r0 CBOMCTBY.

4.3 |Oprannueckue |OOGOCHOBBIBATH [IpakTuko- OK 01
BEILICCTBA B 3HAYCHUE U opueHTupoBaHHbIe 3ananus |OK 02
KU3HENIEATEIbH |TPUMEHEHUE 10 COCTaBJICHUIO
OCTH YEJIOBEKA. [OPraHMYECKUX BEIIECTB |XMMUYECKUX PEAKIIMM C
[TpousBoacTBO |B OBITOBOM U y4aCTHEM OPTaHHYECKHUX
Y IPUMEHEHUE |IIPOU3BOJICTBEHHOU BEILECTB, UCIOJIb3YEMBIX
OpPraHUYECKUX |[I€ATEIbHOCTH Y€JIOBEKa |AJI1 UX UACHTU(PHUKALUU B
BEILIECTB B X (PU3HKO- OBITY U MPOMBIIIJIEHHOCTH.
IMPOMBIIUIEHHO |XUMHUYECKUMU
CTH CBOMCTBAMU

5 [Pazgeua 5. HUccaenoBarb
Kunernveckue [paBHOBecHe U
0| CKOPOCTh XUMHYECKHX
TEPMOAMHAMM |peaKUMu
YyecKue
3aKOHOMEPHOC
TH
NPOTEeKAHUS
XUMHYECKHUX
peakuuii

5.1 |Kunernueckue |Uccnenosars Bausinue |1. Jlabopatopnas padbora Ha|OK 01
3aKOHOMEPHOCT |KOHIICHTPaLNU BBIOOD: OK 02
Y IPOTEKaHUs |pearupyrommx BemecTs |— «Onpenenenue

XAMUYECKUX
peakuui

Y TEMIIEPATYpPhI HA
CKOPOCTb XUMHUYECKHUX
peakuui

3aBUCHUMOCTH CKOPOCTH
peakIuy OT KOHLICHTPAIIUU
pearupyromux BEIeCTB;
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Monyas /
Pa3znen / Tema

PesyabTat 00y4yeHus

OueHouyHbIe
MepONPUATHS

OK

— «Onpenenenue
3aBUCHUMOCTH CKOPOCTH
pEeakMu OT TEMIIEPATYPBD».
2. IlpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUUYECKHE 3aJaHUS HA
aHanu3 pakTopoB,
BIUSIOIIMX HA U3MEHEHUE
CKOPOCTH XUMHUYECKOU
peaKkuuu.

5.2

TepmoanHamMu4
CCKHE
3aKOHOMEPHOCT
Y MPOTEKAHUS
XHMHUYECKUX
peaKIuu.
PaBHOBecue
XAMHAYECCKUX
peakuuii

HccnenoBaTh BIMSHIE
A3MEHEHHUSA
KOHIICHTpAILIUHU
BEIIECTB, pEaKIuu
Cpebl U TEMIIEPaTypPhl
Ha CMEIICHHE
XUMHYIECKOTO
paBHOBECHS

1. 3amaum Ha pacyeTsl
TEIJIOBBIX 3P(HEKTOB
XUMUYECKUX PEaKINil 1
ONpPENICIICHUE TUIIA PEAKIIUH
(o teruioBoMy 3 dekTy:
9K30- U SHI0TEPMUYECKUE).
2. IlpakTuko-
OPUEHTUPOBAHHBIE 3a/IaHUS
Ha MMPUMEHEHUE MTPUHIIUTIA
Jle llarenbe nis
HAXOXKJICHUS HATIPaBJICHUS
CMEILICHHS PAaBHOBECHUS
XAMUYECKON PEaAKIINU U
aHanu3 (hakTopoB,
BIIUSIONIUX HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHSI.
3. JJTaGoparopHas paboTa
«/3yuenue BIUsHUS
paznuyHbIX (PaKTOPOB HA
CMEILIEHHE XUMHUYECKOTO
PaBHOBECHS.

OK 01
OK 02

Pa3znea 6.
JducnepcHbie
CHCTEMBbI

HUccaenoBarhb
JUCIIEPCHBIE CHCTEMBI
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Ne Mony / PesyabTat 00y4yeHus Ouenownre OK
Pasznen / Tema MepOoNPUATHS
6.1 |[ducnepcusie  |Paznuuare uctunasie |1. 3amaum Ha OK 01
CHUCTEMBI U PacTBOPBI, KOJUIOUHBIE [PUTOTOBIEHUE pacTBOpoB. |OK 02
(akTopbl UX pPacTBOpLI U 2. IlpakTuko-
YCTOMYUBOCTU |TPpyOOUCIIEPCHBIE OPUEHTUPOBAHHBIE
CUCTEMBI HA OCHOBE pacyeTHbIC 3a/laHus Ha
XUMHUYECKOTO JTUCTIEPCHBIE CUCTEMBI,
HKCIIEPUMEHTA UCIIOJIb3yeMbI€ B OBITOBOM
Y IIPOU3BOJICTBEHHOMN
NEATEeIIbHOCTH YeJIOBEKa.
6.2 [UccnenoBanue |HMccrmenoBath dusuko- |Jlaboparopras padora (Ha |OK 01
CBOICTB XUMHUUYECKHE CBOMCTBA |BHIOOD):
JUCTIEPCHBIX  |pa3JIMYHbBIX BUJIOB — [IpurotoByienue
CUCTEM JIACTIEPCHBIX CUCTEM pacTBOpPOB;
— UccnenoBanue
JCIIEPCHBIX CUCTEM.
7 |Pa3men 7. HccaenoBatn
KauyecTBeHHBI |CBOIICTBA
€ peaKkuuu OPraHN4eCcKHX U
O0OHApPY:KeHUs] |HEOPraHMYeCKHX
OPraHN4ecKMX |BellecTB €
U HUCMOJIb30BAHHEM
HEOPraHMYeCK |Ka4eCTBEeHHbIX
HX BellecTB peakuuii
7.1 |O6napyxenue |HccmenoBath 1. Jlaboparopnas padora |OK 01
HEOPTaHMYECKH |Ka4eCTBEHHBIC PeaKIuu |(Ha BBIOOD):
X KATUOHOB U |HEOPTaHUYECKHUX — AHaJIUTUYECKUE PEAKIINU
AHHUOHOB BEILICCTB KaTuOHOB [-VI rpymm;

— AHaJINTHYECKUE PEAKIIUN
AHHUOHOB.

2. ITpakTueckue 3aaHnust
Ha COCTAaBJICHUE YPABHEHUU
peakuuii oOOHapyKeHHUS
KaTuOHOB [-VI rpynn u
AQHHUOHOB, B T.Y. B
MOJIEKYJIAPHONU U HOHHOU
dbopmax.
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Ne Mony / PesyabTat 00y4yeHus Ouenownre OK
Pasznen / Tema MepOoNPUATHS
7.2 |Obnapyxenne |HMccmenoBaTh 1. JTabopatopHast padota |OK 01
OpPraHUYECKUX |KAYECTBEHHBIE pEaKIUH |(Ha BBIOOD):
BEILIECTB OpTraHUYECKUX — KauecTBeHHbIE peakiinu
OTZIEJIbHBIX COCIMHEHUN OTAEIbHBIX |Ha OTACIbHBIE KIACChI
KJIACCOB C KJIaCCOB OpraHUYECKUX BEILIECTB;
UCIIOJIb30BaHUE — KauecTBeHHBIN aHAIN3
M OpraHUYECKUX COCTUHEHUN
KaueCTBEHHBIX 110 (PYyHKIIMOHATBHBIM
peakun rpymiam.
2. IIpakTueckue 3a1aHust
Ha COCTAaBJICHUE
KAUYE€CTBEHHBIX PEaKIIHi
0OHapyKEeHUS
OpraHUYECKUX COCTMHEHUMN.
Il |IIpuxkaagHoii Moayab
8 [Pa3gex 8. OuenuBarnb 3ammra Keiica (¢ yueromM
Xumusi B ObITY (IIOCJIeACTBUS OBITOBOM |OyayIIEi
7| U IPOM3BOACTBEHHON |NpodecCHOHATBLHOU
MPON3BOJCTBE |IeATEILHOCTH AesITeJIbHOCTH)
HHOU YeJi0BeKa ¢ MO3uI Uil
JAeSITeJIbHOCTH (IKOJIOTHYECKOM
YeJIOBEKa 0e30macHOCTH
Xumus B ObiTy |O1l€HUBAThH Keiic (c yuerom Oyaymein | OK 01
U MOCJIE/ICTBUSI OBITOBON  [MpOdheCCHOHATBHON OK 02
MPOU3BOJICTBEH |1 MPOU3BOJICTBEHHON  |E€ATEIIBHOCTH) OK 04
HOU NeITEILHOCTHU YesioBeKa |Bo3morxHble TeMBI KeticoB: | OK 07
NESITEIbHOCTA  |C ITIO3UIINMN 1. Ilorennenne xmmmaran |11IK 3.2
YEeJIOBEKa AKOJIOTUYECKOU BBICBOOOKICHUE Ta30BbIX
0e30macHOCTH TUIPATOB CO JIHA OKEaHa.

2. byaymnme matepuanbl
JUTSI aBUA-, MAIIIUHO-
IPUOOPOCTPOCHHUS.

3. HoBble MaTepuabl 11
COJIHEYHBIX OaTapei.

4. JIekapcTBa HA OCHOBE
PaCTUTENBHBIX TIPEIIapaToB.
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Ne Mony / PesyabTat 00y4yeHus Ouenownre OK
Pasznen / Tema MepOoNPUATHS

9. |Pa3men 9. NurepnpernpoBars |Y4eOHO-

HccaenoBanue (XumMnuieckmne HCCJIe0BATEIbCKUI
U XMMHUYeCKHH |[IPOLECCHI U SIBJIEHUSI |MPOEKT (€ y4eToM
aHaJIu3 B TexXHOC(epe Oynymen

00bEKTOB npogeccuoHaIbLHOM
TexHocdepsbl NesITeIbHOCTH)

9.1 |OcHoBBI BBINOMHATH NOJIHBIN 1. JlabopatopHnas pabora |OK 01
7a00paTOPHOM  |IIUKII «OcHoBbl 1abopatopuoit  [I1K 1.3
MIPAKTUKH B AKCIIEPUMEHTAJIBHOTO  |IPAKTUKW. IIK 2.1
npodeccoHab |UCCIIeIOBAHUS C 2. TumnoBsle pacyeTsl MO
HBIX COOJIFOICHUEM MPaBWI  |TEMATHKE SKCIIEPUMEHTA.
naboparopusix |0e30macHOTo 3. 3agauu HA BHIYUCIICHUE

oOparieHus ¢ CPEIHErO 3HAYECHUS
BEILIECTBAMHU U AKCTIEPUMEHTAIIbHBIX
71a60paTOPHBIM JNAHHBIX, IOTPEIIHOCTH.
000opy0BaHUEM 4. IlpencraBneHue
pe3yJbTAaTOB SKCIIEPUMEHTA
B paziuuHoi popme
(Tabnuiia, rpaduk, OTUET,
JOKJIaJ], IPE3CHTAIlus ).

9.2. [ Xumnueckui |MccimemoBarhb 1. 3agauu Ha onpeaenenne [OK 01
aHaMu3 Ipo0 | XMMHYECKHUI COCTaB MeTaJIoB, Heoprannueckux [OK 02
TEXHUYECKON  |MPO0 TEXHUYECKOM aHUOHOB U oprannueckux |OK 07
BOJIbI BOJBI BEIIIECTB B TEXHUYECKOU [IK 1.3

BOJIe pa3Horo HazHaueHus. |I1K 2.2

2. IlpakTuko-
OPUEHTHUPOBAHHBIC
TEOPETUYECKUE 3a1aHUs Ha
COCTaB BOJbI U CIIOCOOBI
BBIPKECHUST KOHIICHTPALUIA
Y [IEpECUET KOHIIEHTPALUI
(C uCIoJb30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

3. 3aganne « XUMHUYECKUN
COCTaB TeXHUYECKOM BOJIHI,
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Monyas /
Pa3znen / Tema

PesyabTat 00y4yeHus

OueHouyHbIe
MepONPUATHS

OK

THUII BOJBI U CITIOCOOBI €€
OpUMEHEHUSD» (C
UCIIOJIb30BAaHUEM
HOPMAaTHBHBIX
JIOKYMEHTOB).

4. JTabopaTopHas pabora
— Onpenenenue XJIOPUIOB
METOJIOM TUTPOBAHWSI B
TEXHUYECKOU BOJE

9.3

XHUMHUYECKUHU
KOHTPOJIb
KadyecTBa
BO3/lyXa

Hccnenosath
COJIepKaHue
YTJIEKUCIIOTO rasa B
BO3/yX€

1. Tect o Teme
«XHAMUYECKUN COCTaB
aTMoc(epHOro Bo3ayxa u
BO3]lyXa paboueit 30HbI.
2. IlpakTuko-
OpUEHTHUPOBAHHBIC 3aTaHUS
Ha XUMHYECKUHN aHaINn3
cocTaBa BO3yXa.

3. JJaGoparopHas paboTa
«Onpenenenune
COJICp>KaHUS YTIEKUCIIOTO
rasa B BO3/IyXe
MTOMEIIEHHS DKCIIPecc-
METOJIOM.

OK 01
OK 02
OK 07
IIK 2.1
IIK 2.2

9.4

XHUMHUYECKUHN
aHaJu3 Mpoo
MaTepHUaIoB
CTPOUTENIHHO-
pecTaBpallMOHH
o
JIEATCIBHOCTH U
JM3aiiHa

HccnenoBath mpoObI
MaTepuagoB
CTPOUTENIHHO-
pecTaBpallMOHHOM
JEATEIIbBHOCTH U
JA3aiiHa

1. IIpakTuko-
OPHUEHTUPOBAHHBIE 33/IaHHS
0 XUMUYECKOMY aHaJIU3y
po0 MaTepuaioB
CTPOUTENBHO-
pecTaBpallMOHHOU
JNEATEIBHOCTH U TU3alHA.
2. JlJabopaTopHas pabota
— U3rotoBnenne kpacok
(mo100p MUTMEHTOB U
CBSI3BIBAIONIUX BEIECTB)

OK 01
OK 02
OK 07
[K 2.1
[IK 2.2
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Ne Mony / PesyabTaTt 00y4eHnust Ouenownre OK
Pasznen / Tema MepOoNPUATHS
9. 5 |UccnenoBanue |HccrenoBaTth Yy4eOHo- OK 01
O00BEKTOB XUMHYECKUN COCTaB uccienoparenbckuil mpoekt (OK 02
TexHocepsl  |00BeKTOB TexHOCc(hepsl (B obmactu uccnenoBanus  |OK 04
Ha [IpuMepe 00BEKTOB TEXHOC(]EPHI. OK 07
TEXHUYECKON BOJILI U |BO3MOXKHEIE TEMBI [IK 2.1
MaTepHuaIoB MPOEKTOB: IIK 2.2
CTPOUTEIBHO- 1. KonTposab kauecTBa IIK 3.2
pecTaBpallMOHHOM TexHu4Yeckou Bojbl pa3ubix |[1K 1.4

JNEITEILHOCTU U
U3anHa

BHUJIOB B COOTBETCTBHH C
Mmetogukamu o 'OCT.

2. Co3naHue 1eKOpaTUBHOM
MTYKaTypPKHU.

3. IIurMeHTHI B U3ACIIHIX
13 CTEKJIA.

4. UccnenoBanue
pa3pyuIaloUIeTO JCUCTBUS
BOJBI HA CTPOUTEIHHBIC
MaTepHaTbI.

5. O1neHka coCTOSHUS
BO3/Iyxa paboueli 30HbI

cricouajinucra

46




		+7 (496) 542-04-26
	2023-09-20T15:17:53+0300
	Сергиев Посад
	Носырева Галина Александровна
	Я утверждаю данный документ




