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1. MACNOPT NPOrPAMMbI YYEBHOW AUCLIUMITUHbBI
oya.12 Xumusn
1.1. O6nacTb NpUMeHeHUs NPorpaMmmsbi:

Mporpamma y4ebHOM AUCLUUNIMHBI ABASETCA 4YacTbld) OCHOBHOW NpoghecCMOHanbHON
obpasoBaTenbHom nporpammbl B cootBeTcTBUM ¢ PIOC no cneumansHoctam CI1O, Bxoasawmnm B
coctaB yKkpynHeHHow rpynnbl  cneuuansHocten (09.02.01 KomnbrooTepHble CUCTEMBI U
KOMILJIEKCHI

Mpodmnb nony4aemoro npogeccnoHanbHOro 06pas3oBaHUS TeXHOMOMMYEeCKUN.

1.2. MecTOo y4YebHOM AUCUMNIIMHBLI B CTPYKTYpe OCHOBHOW npoceccuoHanbHoOn
obGpasoBaTenibHOW NporpaMmmbl: AUCLMNNMHA BXOOUT B 06Leobpa3oBaTenbHbI LK.

CogepxaHve  ONCUMNNMHBI  MMEET  MeXNpeaMeTHble CBA3M C  AUcuuniavHamum
obLenpodeccnoHanbHOro N eCTECTBEHHO - HAay4HOro umkna — O6LWwasa n HeopraHnyeckast XMMmus,
OpraHuyeckas xvmus, bruonorusa,3konormyeckne 0CHOBbI MPUPOAOMNONb30BAHMS.

[ns nyywero ycBoeHus y4ebHOro maTtepuana ero usnoxeHve Heobxoaumo NpoBOAUTb C
NPUMEHEHMEM TEXHUYECKMX CpeacTB 0OyyeHus, BuOeO, ayauomMaTepuanoB, COBPEMEHHbIX
NporpaMm KOMMbIOTEPHOTO NPOEKTUPOBAHWS.

B paGouen nporpamme ANCUMNIMHBI NAAaHUPYETCA UHAMBUAOYarbHOE NPOEKTHOe 3aJaHue
oby4yaroLmxcs ¢ ykasaHMem TeMaTUKK.

Kypc obecneyeH meToaM4eckumm nocobmnsiMm 1 ykasaHUsiMM K BbINMOSHEHMIO NPaKTUYECKMX
pabor.

1.3. LUenn u 3apgaum y4ye6HON AUCLUMNNMHBbI — TPe6OBaHUA K pe3ynbTataM OCBOEHUA

AUCLMUMNMUHDbIL:

Lenb: opmmpoBaHne y CTygeHTOB XMMUYECKOW COCTaBnsAWeEN eCTeCTBEHHO-Hay4yHOM
KapTWHbI MUpPA Kak OCHOBbI MPUHATUSA PELLUEHUA B XXM3HEHHbIX U MPOM3BOACTBEHHbLIX CUTyaUUsIX,
OTBETCTBEHHOro NoBeAeHus B NPUPOAHON cpeae.

3agaum gMcUMNIVHBLL

1) cchopmmpoBaTb NOHMMAHNE 3aKOHOMEPHOCTEN NMPOTEKAHUSA XMMUYECKMX NMPOLECCOB U
ABMEHUA B OKpyXawllen cpefe, UenocTHOM HayvyHOM KapTWHbl Mupa, B3aMMOCBSA3N W
B3aMMO3aBNCUMOCTUN €CTECTBEHHbIX HaYK;

2) pa3BUTb YMEHWsi NMPOBOAUTb pacyeTbl MO XMMUYEeCKMM opMynam M ypaBHEHUSIM
XMMUYECKMX  peakuuil, nnaHupoBaTb W  WHTepnpeTupoBaTb pe3ynbTaTbl  XUMUYECKUX
3KCMEePUMEHTOB,

3) cchopmmpoBaTh HaBbIKM NPOBEAEHUSA XMMUYECKUX SKCMEPUMEHTarNbHbIX UCCNeaoBaHWA
c cobnogeHnem npasun 6GesonacHoro obpaweHns ¢ BewecTBamMy U nabopaTopHbIM
obopynoBaHuewm;



4) pas3BnTb YyMEHUA aHalnm3npoBaTb, OUEHUBATb, MPOBEpPATb Ha [OOCTOBEPHOCTb WU
0606LU,8Tb MHd)OpMaLlVI}O XUMUYECKOro Xxapakrepa n3 pa3Jjim4HbiX NCTOYHUKOB;

5) C(*)OpMI/IpOBaTb YMEHNA nNporHo3mpoBsaTb nNocneacTtsnA CBOEN [OEATENIbHOCTU U

XNMNYECKUX NPUPOAOHbIX, ObITOBbIX U NpPoOn3BOACTBEHHbLIX NMPOLECCOB,

6) cchopmupoBaTb NOHMMAHWE 3HAYMMOCTU AOCTUKEHUIA XMMUYECKON HayKn N TEXHOMOri

OnNs pasBuUTUA coumanbHON U NPOU3BOACTBEHHON cdhep.

1.4. NMnaHupyemble pe3ynbTaTbl 0CBOEHUA 0O eo6pa3oBaTeNbHON AUCLIMMNIIUHBI B

cootBetcTBUU ¢ PIOC CIMNO u Ha ocHoBe PI'OC COO

Pe3yabTarsl (JINYHOCTHBIE, MeTalPeAMETHBbIE, NIpeaMeTHbie) PI'OC
COO

Pe3y.IIbTaTLI OCBOCHMA JHUC

Komnerennuii (OK, I1K

JInyHOCTHBIE

B vactu TPYAOBOTO BOCIIUTAHUA:

JIT1 rOTOBHOCTB K TPY/y, OCO3HAHUE IEHHOCTH MacTePCTBa,
TPYAOIIO0HE;

JIT2 rOTOBHOCTP K aKTUBHOU JIEATEIbHOCTH TEXHOJIOTHUECKON U
COILIMANILHOM HANIPABIEHHOCTH, CIIOCOOHOCTH MHUIIUUPOBATb,
IJIAHUPOBATh U CAMOCTOSTENIBHO BBITIOJIHATE TAKYHO JAEATEIBHOCTD;

JIT3 unTepec K pa3auyHbIM cepam MpodhecCuOHATBHON AEATEIbHOCTH.

OK 01. Beibupats crioco0bt
pelieHus 3a/1a4
npodeccrnoHanbHO I

ACATCIIbHOCTH TPUMCHUTCIIbH

pa3JINIHbIM KOHTCKCTaM




B 06nactu meHHOCTH HAYYHOTO MO3HAHUS:

JIH1 cpopmMupoBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha JAUAJOre KylabTyp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTA B MIOJIMKYJIBTYPHOM MUPE;

JIH2 coBepiieHCTBOBaHME SA3bIKOBOM M YUTATEIBLCKOM KYIbTYPhI Kak
CpEICTBa B3aUMOACUCTBUS MEXKIY JIFOJIbMU U TIO3HAHUS MUPA;

JIH3 oco3HaHMe EHHOCTH HayYHOU AESITeIbHOCTH, TOTOBHOCTh
OCYIIECTBIIATh POEKTHYIO U UCCIIE0BATENBCKYIO JEATEIbHOCTD
WHAUBUAYAJIBHO U B I'PYIIIIC,

JIH4 roTOBHOCTB K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEIETICHUIO;

JIHS oBnaneHue HaBbIKAMH y4€OHO-HCCIIEI0OBATEILCKOM, MPOSKTHON U
COILIMAJILHOMN OESITEILHOCTH.

OK 02. OcymiecTBisTh MOUCK
aHaJIM3 U UHTEPIIPETAIIIO
nH(popMalru, HeoOX0MMOM |
BBITIOJTHEHHMS 33124
poeCCUOHAIBHON JESATEIbE

I1K 2.2 [TpoBOAMTH KauecTBe
Y KOJINYECTBEHHBIN aHalIn3
HEOPraHMYECKUX U OpraHuyel
BELIECTB XUMUYECKUMU U (DU
XUMHYECKUMU METO/IaMU

B 0061acTH 3K0JIOrMYECKOr0 BOCITUTAHMA

JID1 chopMUpPOBAHHOCTH IKOJOTUUYECKON KYJIbTYPhI, IOHUMaHUE
BIIUSIHUS COLIMATbHO-PKOHOMUYECKUX MTPOLIECCOB HA COCTOSIHUE
MIPUPOJIHOM U COIMANIBHOM cpeibl, 0CO3HAHUE II00aTBFHOTO XapaKTepa
9KOJIOTHYECKUX MPOOIIeM;

JID2 miianupoBaHue U OCYILIECTBICHUE ICUCTBUM B OKpYKAIOIIEH cpefie
Ha OCHOBE 3HAHUS 1IeJIel YCTOMYNBOTO Pa3BUTHS YEIOBEUYECTBA;
aKTUBHOE HEMPUATHE NCHCTBUH, IPUHOCAIIUX BPEl OKPYKAIOILIEH cpelie;

JI33 YMCEHUEC TPOTHO3UPOBATDH H66J'IaI‘OHpI/I$ITHBIC OKOJOIHYCCKHUEC
MMOCJICACTBHA IIPCAIIPUHUMACMbBIX ﬂeﬁCTBHﬁ, IpeaoTBpalaTb UX;

JI24 PaCIUPCHUC OIIbITA ACATCIbHOCTH 9KOJIOTUYECKOM
HaITpaBJICHHOCTH;

JIDS5 oBnaseHue HaBbIKaMH y4eOHO-HCCIIEI0BATENbCKOM, TPOEKTHON U
COLIMAIbHOU IE€ATEIbHOCTH.

OK 07. ConelicTBOBaThL
COXPAHEHUIO OKPYKAIOUIEH C]
pecypcocoepekennio, dp ek
JICWCTBOBATh B UYPE3BbIYAMHBIL.
CUTYAIHUIX

IIK 1.4 PaboTaTh ¢ XMMHYECK
BEIIIECTBAMHU M 000PYIOBAHMC
COOJIIOICHUEM OTPACIICBBIX Hi
9KOJIOTHYECKOI 0€3011aCHOCT]

MK 4.5. Bnagetb Nnpuéw
TEeXHUKN 6e30nacHOCTH.

MeranpeamMeTrHble

OBnaneHne yHUBEPCAIILHBIMU YU€OHBIMH ITO3HABATETHHBIMU
NIENCTBUSIMU:

a) 0a30BbIC JJOTHYECKHUE JIENCTBU:

OK 01. Bei6bupats criocoOsl
peleHus 3a1a4
npo(hecCHOHATLHOMN IS TEINbE
NPUMEHUTEIBHO K Pa3IMUHBI}




MJII1 camocTosITenbHO (OPMYITUPOBATH U AKTYAIN3HPOBATH IPOOIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

MJI2 ycranaBnuBaTh CylIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JJIs
CpaBHEHUS, Kilaccu(puKanuu u 0000IICHUS;

MJI3 onpenensats 1enu AesITeNbHOCTH, 3aJaBaTh apaMeTPbl U KpUTEPUU
UX TOCTUKEHUS;

MJI4 BBISBAATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMAaTPUBAEMbBIX
SIBIICHUSX;

MUJIS BHOCHUTBH KOPPEKTHUBHI B AEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE
pe3yJAbTATOB LEISAM, OLIEHUBATH PUCKU MOCIEICTBUI IEATEIIBHOCTH;

MJI6 pa3BuBaTh KpeaTUBHOE MBILUICHUE IPU PEILIEHUH KU3HEHHBIX
poOIeM.

KOHTCKCTaM

MK 4.1. Beibupatb n
noaroTaenueaTb NpMOOpPLI 1
obopyanoBaHue anga nposeaet
aHanu3os.

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUS:

MU 1 BnaaeTh HaBbIKaMH y4eOHO-HUCCIEA0BATENbCKOM M MPOEKTHON
NESTETFHOCTH, HABBIKAMU Pa3pemieHus mpooiem;

MMW2 BBISBISTH TPUUMHHO-CIIEACTBEHHBIE CBSI3U U aKTYalIM3UPOBATH
3aJlauy, BBIIBUTaTh TUTIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU
pelIeHuS;

MMW3 ananu3upoBaTh MOJyYCHHBIE B XO/I€ PELICHUS 3a/1a4H PE3yJIbTaThl,
KPUTHYECKH OLIEHUBATh X JOCTOBEPHOCTb, TPOrHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHSIX;

MU4 ymeTh nepeHOCUTh 3HaHUSA B [TO3HABATENIBHYIO U MPAKTUYECKYIO
00JacTH KU3ZHECSITEILHOCTH;

MUS ymeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTei;

MU6 BbIABUT'aATb HOBBIC UJCH, ITPpCAJIaraTb OPUIrHHAJIbHBIC ITOAXOAbI U
PCUICHUA,

MMU7 cnocoOHOCTE UX MCIIOJIB30BAHUS B [IO3HABATEIHLHON U COLMAIBHON
MPaKTHUKE.

OK 02. OcymecTBasiTh HOUCK
aHAJIU3 U UHTEPIpETaLIIo
uH(popMaLnu, HEOOX0AUMOH |
BBITIOJTHEHHUS 33124
poheCCUOHATBHOU JEATEIBE

MK 4.4. CHumaTb nokasaHus
NpubopoB 1 paccunTbiBaTb
pesyrnbTaTbl U3MepPEHU

OBnaneHne yHUBEpPCAIbHBIMU Y4eOHBIMH TO3HABATEILHBIMU
JNIENCTBUSIMU:

B) paboTa ¢ uHpopManueit:

MV1 BJIaZICTb HABBIKAMH TTOJIYYCHUA I/IH(I)OpMaI_II/II/I N3 HCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH IIOUCK, aHAJIN3,
CUCTCMATU3Al[UI0 U UHTCPIIPETANIO I/IH(I)OpMaLII/II/I Pa3JIMIHBIX BUI0B U

OK 02. OcymiecTBIATh MOUCK
aHaJINU3 ¥ UHTEPIPETAIHIO
uH(pOopMaIuy, HEOOXOAUMOH |
BBINOJIHEHHS 33124
npodeccHoHaNbHOM e TEeNbE

MK 4.4. CHMMaTb nokasaHus




(dhopM TmIpecTaBICHHUS;

MYVY?2 co3naBaTh TEKCTHI B pa3IHMUHBIX (pOpMaTax ¢ yueTOM HazHAUCHUS
nHGOpMAIIUY U LIEIEeBOH ayTUTOPHH, BEIOMpPAst ONTUMAIBLHYIO GOpPMY
MPEJCTABICHNS U BU3yaTH3alNN;

MYVY3 oueHuBaTh JOCTOBEPHOCTb, JIETHTUMHOCTH HH(OpMAIHH, ee
COOTBETCTBHUE IIPAaBOBBIM ¥ MOPAIbHO-3TUYECKUM HOPMaM;

MV4 ucnonb30Bath cpecTBA HHPOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHM3aIMOHHBIX 33]a4 ¢ COOII0IeHnEM TpeOOBaHHM 3PrOHOMHUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€30MaCHOCTH;

MYV5 BnaaeTh HaBbIKaMU PACIIO3HABAHUS U 3alUThI HHPOPMAIHH,
MH(POPMAITMOHHOM 6€30TMaCHOCTH TUYHOCTH.

NpuBopoB 1 paccunTbiBaTb
pe3ynbTaTbl U3MEPEHUN

OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMU KOMMYHHUKATHUBHBIMHA HeﬁCTBHﬂMHZ
0) coBMecTHas ACSITEIHHOCTD:

MK noHuMarh ¥ UCMOIB30BaTh MPEUMYIIIECTBA KOMaHIHON 1
WHIUBHUIYATBHOW PaOOTHI;

MK2 npuHHUMaTh €T COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATh U
KOOPJIUHUPOBATH AEUCTBUSA IO €€ JOCTUKEHHUIO: COCTaBIATH IJIaH
NEHCTBUM, paclpeiesisATh POJIM C y4€TOM MHEHUN YYaCTHUKOB 00CYK1aTh
pe3yNbTaThl COBMECTHOU PabOTHI;

MK3 xoopAHMHUPOBATH U BHIMOJIHATH padOTy B YCIOBUSX PEAIbHOTO,
BHUPTYAJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

MK4 OCYIIECTBJIATH MO3UTUBHOC CTPATECTHUYCCKOEC ITIOBCACHUC B
PAa3JIMIHBIX CUTYyallUAX, TIPOSBIIATE TBOPUYCCTBO U B006pa)KeHI/I€, OBITE
HMHHUIIUMATUBHBIM.

OK 04. PaboTaTh B KOJUIEKTH]
KoManse, 3pHEeKTHBHO
B3aMMOJIEMCTBOBATH C KOJIJIET
PYKOBOJCTBOM, KITUEHTAMHU

OBnaseHue yHUBEPCAIbHBIMU PETYISITUBHBIMU JCHCTBUSIMHU:
T') IPUHATHE ce0s U IPYTUX JIIOICH:

MP1 npuHUMaTh MOTUBBI U apTYMEHTHI IPYTUX JIIOIH NpU aHATIN3e
pE3yJIBTAaTOB ACATEIbHOCTH;

MP2 npu3HaBaTh CBOE MPaBO U MPaABO JPYrHX JIt0J1eH Ha OINOKH;

MP3 pa3BUBATb CIIOCOOHOCTH TOHUMATh MUPp C NIO3UIHUU APYTOro
YCJI0BCKaA.

OK 04. PaboTaTh B KOJUIEKTH]
KoMane, 3pHEKTHBHO
B3aMMOJICHCTBOBATh C KOJIJICT
PYKOBOJICTBOM, KITUEHTAMHU

IMpeamerHbIe




[11 BnageTh cUCTEMOM XUMUUYECKUX 3HAHUM, KOTOpasi BKIIFOYAET:
OCHOBOIIOJIATAIOIINE MOHITUS (XUMUYECKHUM 3JIEMEHT, aTOM,
AJIEKTPOHHAs 000JI0YKa aTOMa, S-, P-, 0-3JIeKTPOHHBIC OPOUTAIA ATOMOB,
WOH, MOJIEKYJa, BAJICHTHOCTb, 3JI€KTPOOTPHUIIATEIILHOCTD, CTEIIEHb
OKHUCIICHUS, XUMUYECKasi CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIHA
00BeM, YTIEPOIHBIN CKeTeT, QYHKIIMOHAIbHAS TPYIITA, PATHKAT,
M30MEpUsl, U30MEPHI, TOMOJIOTUUECKHH PsiJi, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCJIOPO/JI- U @30TCOIEpIKAIINE COSAMHEHUSI, OMOJOTUYECKU aKTUBHBIE
BELIECTBA (YIJI€BOIbI, )KUPbI, OEIKN), MOHOMEP, NOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSTMHEHU S, KPUCTAJTHYECKAs PEIIETKa,
TUTTBl XUMHUYECKUX PEAKINH (OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE, 9K30-
Y SHIOTEPMUYECKHE, PEAKIIMH HIOHHOTO 0OMEHa), pacTBOP, IIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, DJIEKTPOJIUTHUECKAS JUCCOIUALINS, OKHCIIUTEb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIINH, XUMHUIECKOE
PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPHSI XUMUUYECKOTO CTPOCHUS
oprannueckux Bemiects A.M. byTiiepoBa, Teopus 3E€KTPOIUTUIECKON
qucconuranuu, nepuoauyeckuii 3akon .M. Menneneesa, 3akoH
COXpaHEHHsI MaCChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMUH,
(hakTOJIOTHYECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU U
0€301acHOM MCIOJIb30BAaHUY BAXHEHUIITUX HEOPTAaHUUECKUX U
OPraHWYECKUX BEIIECTB B OBITY U MIPAKTUYECKON ACSITEIHBHOCTH
YyeJIOBEKa;

[12 ymeTh BBISBIATH XapaKTEpHbIE MPU3HAKU M B3aUMOCBSI3b HU3YUYEHHBIX
MOHATHH, IPUMEHSTh COOTBETCTBYIOIINE MOHITHS ITPH OMUCAHUU
CTPOEHUS U CBOMCTB HEOPTAHUYECKUX U OPraHMYECKUX BELIECTB U UX
MIPEBPALLIEHUI; BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATHUAMH U MPEICTaBICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX
MIPEeIMETOB;

[13 ymeTh UCHOIH30BaTh HAUMEHOBAHUSI XUMUYECKUX COEIMHEHUN
MEXIYHAPOAHOTO COI03a TEOPETHUECKOM U MPUKIIATHON XUMUU U
TpUBUAIbHBIC HA3BAHUS BAXKHEHUIIINX BELIECTB (ITUJICH, All€TUJICH,
riuiepuH, genon, hopManbaerui, yKCycHasi KUCIOTa, TIIHIUH, YTapHbIi
ra3, yrieKucibli ra3, aMMHaK, raiieHas u3BecTb, HeranieHasi H3BeCTh,
MUTHEBAs COJIA U IPYTHX), COCTABIATH (POPMYIIBI HEOPTAHUYECKUX U
OpPraHMYECKUX BEIECTB, yPAaBHEHUS XUMUYECKUX PEAKITNil, OOBICHATH
WX CMBICIT; TOATBEPKAATh XapaKTePHbIE XUMUYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMHU U 3aITUCSAMU YPaBHEHUM
XUMHUYECKUX PEaKIIUi;

114 YMETb YCTaHaBJIMUBATh IIPUHAMIC)KHOCTb NU3YYCHHBIX HCOPIraHUYCCKUX
1 OPraHUYCCKUX BCIICCTB K ONIPCACICHHLIM KJIaCCaM U I'pymIiaM
COCHHHCHHﬁ, XapaKTCpHU30BaTb UX COCTAB U BaKHEHIIIIE CBOﬁCTBa;
ONpCACIIAATh BUABI XUMHUUYCCKUX CBs3EH (KOBaHeHTHaH, HOHHAasd,
METAJlIIMYCCKasd, BOI[OpOI[Ha}I), TUTIBI KPUCTAJNINYCCKUX PCHICTOK

OK 01. Berbupats criocoObt
pelieHus 3a1a4
npodeccrnoHanbHO I

ACATCIIbBHOCTH IPUMCHUTCIIBH
Pa3InYHbIM KOHTCKCTaM

IIK 1.4 PaGoTaTh ¢ XMMHYEC]
BEIIIECTBAMU M 000PYI0BAHME
COOJIIOICHUEM OTPACIIEBBIX He
9KOJIOTHYECKOM 0€3011aCHOCTI

MK 2.2 MNpoBoanTb KavecTBet
N KONMYECTBEHHbIN aHanms
HeopraHN4eCKNX 1 opraHmnyec
BELLECTB XUMUYECKMMU U 1.
XUMUYECKMMN MeTOogaMuU

MK 4.3. Onpegenatb dusmye
N XMMUYECKMe CBONCTBA
BellecTBa.

MK 4.5. BnageTb npuémamu
TEXHUKN 6e30nacHOCTH.




BCIICCTB, KJIaCCI/I(bI/II_II/IPOBaTB XUMHYCCKUC pCAKIINHU,

I15 copmupoBaTh IPEACTABICHUS: O MATEPUAIIBEHOM SIMHCTBE MHUPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJICHUM MPUPOJIbI; O MECTE U
3HAQYEHUH XMMUH B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIH B
00eCreYeHNH YCTONYMBOTO Pa3BUTHS YSIIOBCUCCTBA: B PEIICHUHT
po0JIeM SKOJIOTHYECKOH, SJHEPTeTUICCKON U MTUIIIEBON O€301MaCHOCTH, B
Pa3BUTUU MEIUIIMHBI, CO3/IaHUH HOBBIX MAaT€pUaIOB, HOBBIX HCTOUYHHUKOB
SHEPTrUH, B 00ECIEYCHUH PALIMOHATIEHOTO TPUPOIOTIOIH30BAHMUS, B
(hopMHPOBaHUH MUPOBO33PEHUS U OOIICH KYJIBTYPHI Y€JIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbBIO U
MPUPOIHON Cpee;

[16 BnageTh CUCTEMOM XUMUUYECKUX 3HAHUH, KOTOPasi BKIIFOYAET:
OCHOBOTOJIAralolye MOHATUS (JIONOJHUTENBHO K CUCTEME TIOHATUI
0a30BOTO YPOBHSI) - U30TOTIBI, OCHOBHOE U BO30YKJICHHOE COCTOSTHUE
aToMa, TMOpHUIM3alys aTOMHBIX opOuTasielt, xumudeckast cBsizb (" " u """,
KpaTHbIE CBS3H), MOJIIpHAsi KOHLIEHTpALMs, CTPYKTypHasi popMmyia,
n3oMepus (CTPYKTypHasi, TeoOMeTprudecKkas (IUc-TpaHC-U30MepHsi), TUIIBI
XMUMHUYECKUX peakluil (roMo- U TeTeporeHHble, 00paTUMBbIE U
HeoOpaTHMBbIe), pacTBOPHI (UICTUHHBIE, TUCTIEPCHBIE CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENIEHb TUCCOLMALINY, TIEKTPOIN3, KPEKHUHT,
pubOPMHUHT); TEOPUHU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKHE
3HAHMUS, JIeKalle B OCHOBE MOHUMAaHUSI IPUYUHHOCTU U CUCTEMHOCTH
XMUMHYECKUX SIBJICHUH, COBPEMEHHBIE MTPEICTABICHUS O CTPOCHUU
BEIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX;
MIPEJICTaBJICHHS O MEXaHU3MAaX XUMUYECKIX PeaKIui,
TEPMOJIMHAMUYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTAX HX
MIPOTEKAHUS, O XUMHUYECKOM PaBHOBECHUH, IUCIIEPCHBIX CUCTEMAX,
(akToNOruuecKrue CBEJCHHs O CBOMCTBAX, COCTAaBE, MOJIYUYECHUU U
0€30MacHOM HCIIOIb30BAHUH BOKHEHIIINX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON JAEATEIHLHOCTU
YeNoBeKa; 001X HayYHBIX MPUHIIUIIAX XUMUYECKOTO TPOU3BOICTBA (Ha
puMepe MPOU3BOJICTBA CEPHON KUCIOThI, aMMHUaKa, METaHOJa,
nepepaboTKu HEPTH);

I17 ymeTh IpOBOIUTH pacyeThl M0 XMMUYECKUM (popMyiaaM u
YPaBHEHUSM XUMUYECKUX PEAKIMHA C UCTI0JIb30BaHUEM (PU3NIECKUX
BEJIMYHUH (Macchbl, 00beMa ra30B, KOJUYECTBA BEILIECTBA),
XapaKTEPU3YIOIINX BEIIECTBA ¢ KOJIMYECTBEHHON CTOPOHBI: PacyeThl 110
HaXO0XKJICHUIO XMMUYECKOH (OPMYIIbI BELIECTBA; PACUETHI MACChI
(o6beMa, KoTMYEeCTBA BEIIECTBA) MPOAYKTa PEaKIMU, €CIIU OJHO U3
HCXOJHBIX BEILIECTB JaHO B BUJE PACTBOPA C OIIPEAEIIEHHON MacCcOBOM
JI0J1el pacTBOPEHHOTO BEIECTBA WM JAHO B U30BITKE (MMEET PUMECH);
pacyeTbl MacCOBOM MJIM 0OBbEMHOM J0JIM BBIXOa MIPOAYKTa peaKiii;
pacueTsl TerI0Boro 3¢ ¢pexra peakiuii, 00beMHbBIX OTHOLICHUN Ta30B;




18 ymeTh BBISBIIATH XapaKTEpHbIE PU3HAKU U B3aUMOCBSI3b U3YUYEHHBIX
IIOHSATUH, IPUMEHATH COOTBETCTBYIOIIMUE MIOHATHUSA IIPHA OIIMCAHUN
CTPOCHHMS U CBOMCTB HEOPraHUYECKUX U OPTaHUYECKHUX BEIECTB U UX
IIPEBPALICHUN; BBIABIIATH B3aUMOCBS3b XMMUYECKUX 3HAHUN C
MOHATUSAMH U IPEICTABICHUSAMH JIPYTUX MPEIMETOB Jisi 6oJiee
OCO3HAHHOTO MOHUMAaHUS U 00BSICHEHUS CYIITHOCTH MaTEPUAIBLHOTO
€MHCTBA MUPA; UCII0JIB30BAaTh CUCTEMHBIE XUMHUUYECKHUE 3HAHUS JUIS
0OBSICHEHUS ¥ TPOTHO3UPOBAHHUS SIBJICHHIA, IMEIOIITIX
€CTECTBEHHOHAYYHYIO IIPUPOY;

119 YMETh UCIIOJIb30BAaTh HANMCHOBAHUA XUMHUUYCCKUX COCZ[I/IHGHI/Iﬁ
MEXIYHAPOJHOTO COK03a TEOPETUYECKON U MPUKIIATHOW XUMHUH U
TPUBHUAJIBHBIC Ha3BaAHUA BCUICCTB, OTHOCAIINXCA K U3YYCHHBIM KilaCCaM
OpPraHu4€CKruX U HCOPTraHNUICCKUX COGHHHGHHﬁ; HCIIOJIB30BaTh
XMUMHMUYECKYI0 CUMBOJIMKY /ISl COCTaBIIEHUS (OPMYJT HEOPTaHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX
M CKEJIETHBIX) (OPMYJT OPraHUYECKUX BEIIECTB; COCTABJISATh YPaBHECHUS
XUMHUYCCKUX peaKHI/Iﬁ H PpaCKpLIBATh X CYHTHOCTBE: OKUCIIUTCIBHO-
BOCCTAHOBUTEILHBIX PEAKIIUHA MMOCPEACTBOM COCTABIICHHUS YJIEKTPOHHOTO
OaslaHca ATUX PEaKIUii; peakuii MOHHOTO OOMEHA ITyTeM COCTaBIICHUS
UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPABHEHUW; PEAKLIUI THIPOJIN3a,
peaxiuii KOMIUIEKCo0Opa3oBaHus (Ha MpUMeEpPe THIPOKCOKOMIUIEKCOB
LMHKA U QJIFOMHHHS); TOATBEPXKIaTh XapaKTepHble XUMUYECKHE
CBOMCTBA BEILIECTB COOTBETCTBYIOUIUMH 3KCIIEPUMEHTAMH U 3aMACAMHU
YpaBHEHUN XUMHYECKUX PEAKIIN;

I110 ymeTp kiaccubuupoBaTh HEOPraHUYECKUE U OpPraHUYECKUe
BEIIECTBA M XUMUYECKHUE PEaKI[MH, CAMOCTOATEIHHO BHIOUPATh
OCHOBAaHUS ¥ KPUTEPUH [Tl KacCU(DUKALIMY U3Y4aeMbIX XUMHUECKUX
00BEKTOB; XapaKTepU30BaTh COCTAB U Ba)KHEHIIINE CBOCTBA BEILIECTB,
MpPUHAISKAIIUX K OIPEEIIEHHBIM KJIaccaM U IpyIaM COeIUHEHHI
(mpocThle BelecTBa, OKCU/IbI, TUAPOKCHUIBI, COJIH; YIIIEBOA0PO/IBI,
pocThie S(QUPBI, CHUPTHI, (PEHOJIBI, aTbAETH/IbI, KETOHBI, KAPOOHOBBIE
KHUCTIOTBI, CIIOKHBIE 3(UPBI, JKUPBI, YTIIEBObl, aMHUHbBI, aMUHOKHUCIIOTHI,
OeK1); MPUMEHATh 3HaHUS O COCTaBE M CBOMCTBAX BEIIECTB IS
AKCIEPUMEHTAJILHON MPOBEPKU TMIIOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX PEaKIUi 1
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHHUS;

I111 ymeTs moATBEpkKAATH HA KOHKPETHBIX IPUMEpaX XapakTep
3aBHCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHNYECKUX COETMHEHUN OT
KPaTHOCTH U TUIIA KOBaJICHTHOM cBs3H ('curma" u "mu'"), B3aMMHOTO
BIIMSIHUSL aTOMOB U TPYII aTOMOB B MOJIEKYJIaX; a TAKKE OT
0COOEHHOCTEH pean3ay pa3IuYHbIX MEXaHU3MOB IPOTEKAHUS
peaKkuuii;

I112 ymeTh XapakTepu30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB (B




OCHOBHOM H BO30YXJICHHOM COCTOSTHUHM) U HOHOB XUMHUYECKUX
anemeHToB | - 4 nepuonos Ilepuoauyeckoit cucremsl JI.1. Menneneesa
Y UX BaJICHTHBIE BO3MOXKHOCTH, UCTIONB3ys moHsTus 's", "p", "d-
AIIEKTPOHHBIE" OPOUTAIH, PHEPTETHUECKUE YPOBHH; OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUYECKUX PJIEMEHTOB U

00pa3yeMbIX MU COETMHEHHI TI0 TIEpHOIaM U TPYIIIaM;

[113 ymeTb naaHUpPOBATh U BBIOJHATH XUMUYECKUHN IKCIIEPUMEHT

(mpeBpaleHust OpraHMuECKUX BEILIECTB [IPU HarpEeBaHUU, TIOJIyYEHHE
ATUJIEHA U U3yYEHHUE €r0 CBOWCTB, KAUECTBEHHbIE pEaKlUu Ha
albJIerU/Ibl, Kpaxmall, YKCYCHYIO KUCIIOTY; JeHaTypauus OENKOB Mpu
HarpeBaHUH, [IBETHbIE PEAKIIMH OEJIKOB; MPOBOIUTH PEAKLIUU HOHHOTO
oOMeHa, oIpeneNsaTh Cpeay BOJAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINU
Ha cynbdar-, kKapOOHAT- ¥ XJIOPU/I- AaHUOHBI, HA KATHOH aMMOHHUS;
pelaTth 3KCIepUMEHTaIbHbBIE 3a7a4M TI0 TemaM "Metaisl" u
"HemeTannsl") B COOTBETCTBHHM C IPABUJIAMU TEXHUKU O€30MaCHOCTH MPU
oOpallleHHH C BeIeCTBaMU U J1JabOpaTOpHBIM 000pyI0BaHUEM;
MIPENICTaBIATh Pe3yJIbTaThl XUMHUYECKOI0 SKCIIEpUMEHTa B (hopMe 3amnucu
YpaBHEHUI COOTBETCTBYIOIIUX peakluuil U (OpMyanupOBaTh BBHIBOJIBI HA
OCHOBE 3THX PE3YyJIbTATOB;

[114 ymeTh aHaMM3UpPOBATh XUMUYECKYIO HH(POPMAITHIO, MTOTYyIaeMYIO U3
Pa3HbIX UCTOYHUKOB (CpeACTB MaccoBoi nHpopMaluu, cetb HTepHeT u

Ipyrue);

I115 BameTb OCHOBHBIMU METOJIaMH HAYYHOT'O TIO3HAHMS BEILIECTB U
XUMUYECKUX SIBJICHUN (HAOJIOICHHE, M3MEPEHUE, SKCIIEPUMEHT,
MO/ICITUPOBAHUE);

[116 ymeTb NpOBOIUTH PACUEThI 10 XUMUYECKUM opMyIaM 1
YpaBHEHUSAM XUMHYECKHUX PEaKLUN ¢ UCIIOIB30BaHUEM (PU3NUECKUX
BEITMYMH, XapaKTEPU3YIOIIHX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMalibHbIE YCIOBHS) Fa30B, KOJMYECTBA BEUIECTBA;
MCIO0JIb30BAaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJIsl IPUHATHUS PEUICHUI B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHUEM;

[117 ymeTb caMOCTOATENBHO TUIAHUPOBATH U IPOBOJAUTH XUMUYECKUHT
HKCTIEPUMEHT (TIOTy4YeHHE U U3y4eHUE CBOWCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEILECTB, KAYECTBEHHBIE PEAKIIMH YIIIEBOIOPOAOB
Pa3IMYHBIX KJIACCOB U KMCIOPOACOAEPKAUX OPraHMUECKUX BEILIECTB,
pEILIeHNE PKCIIEPUMEHTAJIBHBIX 33124 10 PACIIO3HABAHUIO
HEOPraHMYeCKUX U OPraHUYECKUX BEIIECTB) C COOMOCHNUEM MPaBUII
6e301macHOTo 00palleHus ¢ BEIIeCTBaMH U J1ab0paTOPHBIM
o0opynoBanueMm, (opMyaHpoBaTh LEJIN UCCIEIOBAHNUS, IPEIOCTABIATH B
pa3nu4yHOM popMe pe3yabTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U

OK 02. OcymiecTBasTh MOUCK
aHaJIM3 U UHTEPIIPETAIIIO
nHpopMaiu, HeoOX0UMOM |
BBITIOJTHEHHMS 3a]1a4
poeCCUOHANTBHOU e TEIbE

IIK 1.4 PaboTaTh ¢ XMMHYECK
BELIECTBAMU U 000PYI0BaHNUE
COOJTIOICHUEM OTPACIICBBIX Hi
JKOJIOTHYECKOM 0€3011aCHOCTI

MK 2.2 NpoBoauTb kavecTset
N KONMMYECTBEHHbIM aHanu3
HeopraHN4eCcKnX 1 opraHmyec
BELLECTB XMMUYECKUMU 1 (PW:
XMMUYECKUMU MeToAaMM

MK 4.3. Onpegendatb huanye
N XMMMNYECKMe CBOUCTBA
BellecTBa.

MK 4.5. BnageTb npuémamu
TEXHUKN Be3onacHOCTH.




OLCHUBATHb UX NOCTOBCPHOCTD,

[118 yMeThb oCyIlecTBIATH LieJICHANPABICHHBIN MOMCK XUMUYECKOU
nH(pOpMAIUY B PA3IMYHBIX HCTOYHHUKAX (Hay4dHasi U y4eOHO- HayJdHas
JUTEeparypa, cpelcTBa MaccoBoi nH(popmaimu, cetb HTepHET 1
Jpyrue), KpUTUIECKH aHATM3UPOBATh XUMUYECKYIO HH(POPMAIIHIO,
nepepadaTbIBaTh €€ M UCIOJIb30BaTh B COOTBETCTBHH C TIOCTABICHHOMN
yaeOHOM 3a/1a4eii;

I119 BnaneTh cucTeMoii 3HaHUN O METO/IaX HAy4YHOTO NIO3HAHMS ABJICHUI
IIPUPO/IbI, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSIMU
MIPUMEHATH 3TU 3HAHUS IPU IKCIIEPUMEHTAIBHOM HCCIEA0BaHUN
BEIIECTB U JUIsl OOBSICHEHNUSI XMMHUYECKUX SIBJICHUH, UMEIOIINX MECTO B
MIPUPOJIE NIPAKTUYECKOMN NEATEIBHOCTH YEI0BEKA U B IOBCEIHEBHOM
KU3HU;

[120 ymMeTp m1aHupOBaTh U BBIMOJIHATh XUMUYECKANA SKCIIEPUMEHT
(mpeBpalieHust OpraHMYeCKUX BEIIECTB MIPU HarPEBAHUH, MTOTyUYEHUE
STUJIEHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMHU Ha
aNbJIerU/Ibl, Kpaxmall, YKCYCHYIO KUCIIOTY; JeHaTypalus OeNKOB Mpu
HarpeBaHuH, [IBETHbIE PeaKIIUU OEJIKOB; MPOBOUTH PEAKIIMU HOHHOTO
oOMeHa, ONpeIeIATh Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIUH
Ha cynb(daT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHMSI; pelaTh
AKCIIEpUMEHTAJIbHBIE 3a/1a4H 110 TeMaM "Metamiel" u "Hemerambsr") B
COOTBETCTBUU C IIPABUIAMHU TEXHUKH O€30MACHOCTH MPHU 0OpaleHNH ¢
BEIIECTBaMU U J1a00paTOPHBIM 000PYJOBAHUEM; NIPEICTABIIATh
pe3yabTaThl XMMUYECKOIO SKCIIEPUMEHTA B (pOpMeE 3allUCH ypaBHEHUN
COOTBETCTBYIOLIUX peakuil 1 GopMyIHpoBaTh BHIBO/IbI HA OCHOBE 3TUX
pE3yJIbTaTOB;

[121 ymeTh caMOCTOSTENBHO TJIAHUPOBATHh U MPOBOJAUTH XUMUYECKUI
AKCIIEPUMEHT (ITOTYYCHHE M M3YUYCHHUE CBOMCTB HEOPraHUYCCKUX H
OpPraHMYECKUX BEIEeCTB, KAYECTBEHHbBIE PEAKIINH YTICBOIOPOI0OB
Pa3IMYHBIX KJIACCOB U KHCIIOPOJICOACPIKAIINX OPraHUIECKUX BEIIECTB,
pelieHue SKCIIePUMEHTAIbHBIX 33/1a4 110 PAaClO3HABAHUIO
HEOPraHMYECKHX U OPraHUYECKHUX BEIIECTB) C COOMIOCHUEM TTPABUIT
0e30macHOTO OOpaIeHHs ¢ BEMIECTBAMH U JTA00PATOPHBIM
obopynoBanueM, GOpMYyIHUPOBATH LEIU UCCIETIOBAHMS, IPEIOCTABIISTD B
pasnu4Hoi hopMe pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OLIEHUBATh UX JI0CTOBEPHOCTD;

OK 04. PaboTaTh B KOJUIEKTH]
KoMaH/ie, 3P HEeKTUBHO
B3aMMOJIEMCTBOBATH C KOJIJIET
PYKOBOJICTBOM, KITHEHTAMH

122 copmupoBaTh NMPEACTABICHUS: O XUMUUECKOHW COCTaBIISIFOIIEH
€CTECTBEHHOHAYYHOI KapTHUHBI MUpa, POJIM XMUMHUH B TO3HAHUU SIBICHUIN
IPUPOJBI, B POPMUPOBAHUM MBILUIEHUS U KYJIbTYPBI IUYHOCTH, €€
(GYHKIMOHATBLHON TPaMOTHOCTH, HEOOXOMMOH JUT pelIeHHs
MPAKTUYECKUX 3a/1a4 U IKOJIOTHYECKH 000CHOBAHHOIO OTHOLICHUS K

OK 07. CopeticTBOBaTh

COXPaHEHUIO OKPYKAIOLIEH C]
pecypcocOepexeHuto, 3pdex
JIEHCTBOBATh B YPE3BbIUANHBL.




CBOEMY 3/I0POBBIO U IIPUPOIHOM CpeJie;

[123 ymeTh coOmoaTh MpaBmUiia SKOJOTHIECKH 1IeIeco00pa3Horo
IIOBCJICHUS B 6bITy u TPYI[OBOP'I ACATCIIbHOCTHU B LECIAX COXPaHCHUA
CBOETO 3/I0POBBS U OKPYXKAIOLIEH IIPUPOTHOMN CPEIbl; YYUTHIBATh
OITaCHOCTb BO3IICI>1CTBPI$I Ha )KUBBIC OpraHU3MbI OIIPCACICHHBIX BCIICCTB,
IIOHHUMasi CMBICJI II0OKa3aTCJIsz HpGI{GJ’IBHOﬁ I[OHYCTHMOﬁ KOHLCHTpALlUH,

[124 ymeTh nporHo3upoBaTh, aHATU3UPOBATH U OLIEHUBATH C MMO3ULIUN
9KOJIOTMYECKOM 0€3011aCHOCTH MOCIEACTBHS OBITOBON U
MIPOU3BOJICTBEHHOM JCSATEIHHOCTU YEJIOBEKA, CBA3AHHOU C TepepadoOTKOM
BEIIECTB; UCMOJIb30BaTh MOJTYYECHHbIE 3HAHUS /7Sl IPUHATUS TPAMOTHBIX
pelieHnid npodyieM B CUTYaIUAX, CBSI3aHHBIX C XUMUEH;

[125 ymeTh oco3HaBaTh ONIACHOCTh BO3JEHCTBHS HA KUBbIE OPTaHU3MbI
OTIpEe/IeNIEHHBIX BEIIECTB, IOHUMas CMBICIT TIOKa3aTels MpelebHON
JOTYCTUMON KOHIEHTPAIUH, U MOSICHATh Ha IPUMeEpax CrocoObl
YMEHBIIEHUS U IPEJOTBPALLICHHS UX BPETHOTO BO3JICHCTBUS Ha
OpraHu3M 4YeJIOBEeKa.

CUTyalusiIx

I1IK 1.4 PaGoTath ¢ XUMUYECK
BEIIECTBAMU B 000PYIOBaHHE
COOJII0ICHUEM OTPACIIEBBIX H(
HKOJIOTHYECKOH 0e301acHOCT]

MK 4.5. BnageTb npuémamu
TeXHUKM 6e3onacHoCTu.

1.5. PekomeHayemMoe KONMYECTBO YaCOB Ha OCBOEHWe MnporpamMmmbl y4eOHOWM

AUCLUNSIUHbBI:
obbem obpasoBaTenbHOM Harpy3kn — 724aca, B TOM YUCTIE:

y4yebHOM Harpysku BO B3auMOAENCTBUM C npenogasatenem — 70 vaca,;

camocTosTenbHON paboThl obyyatoLerocst — 24aca.

2. CTPYKTYPA N COOEPXAHME YYEBHOW AUCLMMNIIUHbI

2.1. O6bem yuebHOM AUCUMNNMHBI U BUAbI y4eOHOM paboThl

Bupg yuebHomn paboThl

Oo0bem B yacax

O61bem obpasoBaTenbHOM NporpaMmmMbl GUCLUNIIUHDI

72

OcHoOBHOe coaepxaHue

70

BT.\4.:




TeopeTnyeckoe obyveHune 30
nabopaTopHble U NpakTU4eckne 3aHATUS 38
CamocTosiTenbHast paboTta 2
MpomexyToyHasa atrectauus (amdcpepeHUUMPOBaHHbLIN 3a4eT) 2




2.2. TemaTM4eckun nnaH n cogepxxaHue yye6Hon aucumnnuibl OY[.12 Xumua

anMeHoBaHue CopepxaHue yyebHoro matepuana (0CHoOBHOe U NpodpecCUoHanLHO-OpUEHTUPOBaHHOE), O6bem | Dopmupyembie
pa3fenoB U Tem nabopaTopHble U NpaKkTU4YecKue 3aHATUA, NPUKNagHON Moay b YyacoB | KOMMeTeHUuUMn
1 2 3 4
OcHoBHOe cogepXxaHue 72
Paspen 1. OCHOBbI CTPOEHUSA BellecTBa
Tema 1.1. OcHoBHOe cogepxaHue 6 OK 01, J1P4,
JIP7, NT1- NT3,
CtpoeHue TeopeTnyeckoe oby4yeHume. 2 1. M. M2
aToMOB MY1
XUMUYECKMX CoBpemMeHHast Mogenb CTPOeHUs aToma. SNEKTPOHHast KoHdUrypauusa atoma. Knaccudnkaumss XMMmU4eckux
3NEeMEeHTOB U 3MEeMEeHTOB (s-, p-, d-anemeHTbl). BaneHTHble 3MeKTpoHbl. BaneHTHOCTb. 3nekTpoHHas npupoaa 5
npupoaa XUMUYECKOWN CBA3W. DNeKTpooTpuuaTenbHOCTb. KoBaneHTHasa CBA3b, €e pa3HOBUOHOCTU N MEXaHWU3MbI
XUMUYECKOI obpa3zoBaHus (06MeHHbIN 1 JOHOPHO-aKLUEenTopHbIN). MloHHaa cBsasb. MeTannuyeckas CBs3b.
CBA3U
MpakTnyeckasn paboTta
PelueHne npakTnyecknx 3agaHuii Ha CoCTaBNEHNE SNEKTPOHHO-rpadnyecknx popmyn arnemeHTos 1-4
nepvoaos.
PelueHne 3agaHuin Ha UCNONb30BaHNE XMMUYECKON CUMBOSTMKM N Ha3BaHUW COEeAMHEHUIN NO HOMEHKaType 4
MEeXOYHapOAHOro Cok3a TeopPeTUYECKOM U NPUKNAAHON XMMUX U TPUBMATbHbBIX HA3BaHUI 41151 COCTaBNeHNs
XUMUYECKMX POPMYN ABYXaTOMHbIX COEAMHEHUI (OKCUAO0B, CyNb(naoB, rmapuaoB 1 T.M.) U apyrnx
HeopraHM4yeckux CoOeANHEHUN OTAENbHbIX KNacCoB.
Tema 1.2. OcHoOBHOe coagepxaHue 2 OK 01, OK 02,
. JIP4, NP7, NT1-
|_|epI/IO,D,VI'-Ie60KVIVI TeopeTtnyeckoe obyyeHue 0 NT3, NH1, M1-3,
3aKoOH 1 Tabnuua )
Mpaktnyeckas paboTa 2 Mi1-4, M1,

a.n.




MeHpeneesa

Mepuoanyeckasn cuctema xmmmyecknx anementos .. MeHgeneesa. Pusnyeckun cmbicn Nepruognyeckoro
3akoHa [.1N. MeHgeneeBa. 3aKOHOMEPHOCTN M3MEHEHUSA CBOMCTB XMMUYECKNX dNEMEHTOB, 0Opa3syemMblx
WMWK NPOCTbIX U CIOXHbIX BELWLECTB B COOTBETCTBUN C MOSNTIOXKEHNEM XMMNYECKOrO 3fIEMEHTA B
Mepuogndeckom cucteme. MnpoBo3sspeHdeckoe 1 HaydHoe 3HadveHue Nepmnogudeckoro 3akoHa O.U.
Mengeneesa. NporHoabl [1.1. MeHaeneeBa. OTKPbITUE HOBbLIX XMUYECKUX 3NTIEMEHTOB.

PelueHne NpaKkTMKo-opneHTMPOBaHHbLIX TEOPETUYECKNX 3a4aHWIA Ha XapaKTepusaumo XMMNUYECKUx
anemeHToB «MeTannuyeckue / HemeTannMyeckne CBOMCTBA, SNIEKTPOOTPULATENBHOCTL U CPOACTBO K
ANEKTPOHY XMMUYECKUX INIEMEHTOB B COOTBETCTBUE C UX ANEKTPOHHBIM CTPOEHUEM U MOMOXEHNEM B
nepuoanyeckon cucteme xmmmndecknx anemerHtos .. MeHoeneesa».

My3

Paszpen 2. Xumunyeckne peakumm

Tema 2.1. Tunsbl
XUMUYECKNX
peakuunn

OcHoBHOe copepxaHue

TeopeTnyeckoe obyueHue.

Knaccudmkaums n Tunbl XMMUYECKNX peakumii C yHacTUEM HEOpraHNM4ecKknx BellecTB. KonmyecTBeHHble
OTHOLWEHUSA B XuMUn. OCHOBHbIE KONMMYECTBEHHbIE 3aKOHbI B XMMWUW U pacyeThbl N0 YPaBHEHNSIM XMMUYECKNX
peakumi. Monb Kak eaMHMLa KonnyecTea Bellectsa. MonsipHast Macca. 3akOHbl COXpaHEHUS Macehl U
3Hepruun. 3akoH Aoragpo. MonsipHbin 06bem razoB. OTHOCUTENbHAs NITOTHOCTL ra30B.

Peakummn komnnekcoobpas3oBaHUs C y4acTUEM HeopraHM4Yecknx BeLwecTB (Ha NpMMepe rapoKCOKOMMITEKCOB
LUMHKa W antoMUHNS).

MpakTnyeckasn paboTta

CocTtaBneHne ypaBHEHWI peaKkumii COEAUHEHUS, Pa3NoXeHUs, 3ameLleHunsl, obMeHa. YpaBHEHUS peakuun
ropeHusi, MOHHOro obMeHa, OKUCIEHNA-BOCCTAHOBMNEHMS.

PacyeT KONMYeCTBEHHbIX XapaKTEPUCTUK MCXOAHbIX BELLIECTB 1 NPOAYKTOB peakumun. PacyeT
KONMUYECTBEHHbIX XapaKTepUCTUK NPOAYKTa peakLmm COeUHEHNs, eCr OJHO U3 BELLECTB AaHO B U30bITKe
n/vnu coaepxuT npuMmecu. PacyeT MaccoBoi UM 06GbEeMHON J0NM BbiXOAa NpoAyKTa peakumm coeauHeHns
OT TEOPETMYECKM BO3MOXHOrO. PacyeT 06 beMHbIX OTHOLLEHWIA ra3oB. PacyeT macchl (06beM, KONMYECTBO
BEeLLEeCTBa) NpoayKTa peakuuu, ecnv 04HO 13 BELLECTB JaHO B BUAe pacTBopa C onpeaerieHHONn MaccoBoi

OK 01, JTP4,

NT1-NT3, M5-7,
M5, M4, MY4
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[lonel pacTBOPEHHOrO BELLEeCTBa.

YpaBHeva oKkucrneHnsa-socctaHoBneHusi. CteneHb okucrneHns. OKMCnuTenb N BOCCTAaHOBUTENMb.
OKncnnTenbHO-BOCCTAaHOBUTESTbHbIE peakunn B npupoae, npon3soaCcTBeHHbIX nNpoueccax n
XKn3HepeATesibHOCTU OPraHM3MoB. OKMCnNTENBHO-BOCCTAHOBUTENBHbLIA NOTEHUMan cpenbl. CocTtaBneHue u
ypaBHUBaAHNE OKUCITUTESNIbHO-BOCCTAHOBUTENbHbIX peaKLu/uZ MeTO4OM 3NMEKTPOHHOIo OanaHca. TunnyHble
HeopraHmn4yeckmne oKncrnmTennm n BOCCTaHOBUTENN. 3HeKTpOJ'II/I3 pPacTBOpPOB 1 pacniaBoB conen.

Tema 2.2. OcHoBHOe cogepxaHue OK 01, P4,
OnekTponuTuyeck
as auccoumMaLms U TeopeTuyeckoe oby4yeHue. Ypok-ceMuHap. NT1-NT3, N6-9,
WNOHHbIN 0BMeH — - M3, MA5-7,
Teopusa anekTponuTuyeckon guccounaummn. Peakumm noHHoro obmeHa. CoctaBneHme peakumi MOHHOIo MY4
obMeHa nyTem COCTaBNEHUsI UX MOJSTHbIX M COKPALLEHHbIX NOHHBLIX YPaBHEHWIA.
Mmpaponuna conen. 3HayeHne rmaponmsa B Guonormdecknx 06MeHHbIX npoueccax. NpumeHeHne rmgponusa B
NPOMBILLIIEHHOCTW.
Na6opaTopHasa paboTa
NabopaTopHas pabota «Peakumu rugponuaay.
WccneposaHve cpefbl pacTBOPOB COfen, 0Bpas3oBaHHbIX CUMbHbIMM W cnabbiMm MNpPOTONUTaMWU, U KX
peakuun ¢ pactBopamu LWenovn n kapboHata Hatpus. CoctaBneHue peakumn rmgponmsa conemn.
Pas3pen 3. CTpoeHuMe n CBONCTBA HEOPraHM4YeCKNX BeLecTB
Tema 3.1. OcHoOBHOe cogepxaHue OK 01, OK 02,
Knaccndukaums,
HOMEHKIaTypa v TeopeTnyeckoe obyyeHue. Ypok-ceMmHap. JIP4, JIP 7,
CTpOeHune —
He?)praqueCKMx MpeameT HeopraHMyeckon XuMun. B3anmocssiab HeopraHnyeckux BeLecTs. Knaccudukaums nT- nTs,
HeopraHn4eckmx BeLlecTB. [pocTbie n crioxHble BellecTBa. OCHOBHbIE KNAcChbl CIIOXHbIX BELWEeCTB (OKCuapl,
BELLECTB JTH1, M14-16,

rmapoKcuabl, KNCNoThbl, conn). HoMeHknaTypa n Ha3BaHWe HeopraHMYeCKUX BELLECTB UCX0OHA N3 UX
XUMMYeckon hopMyIibl U COCTaBNEHNE XUMNYECKON hopMyIibl UICXOOA N3 Ha3BaHUA BeLlecTBa Mo
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MemyHaponHoﬁ nnn TpMBMaHbHOVI HOMEHKNnaTtype.

Me>|<M0ne|<ynﬂpr|e B3aMMOOENCTBUA. KpVICTaJ'IJ'IOFI/ID,paTbI. AFpeFaTHbIe COCTOAHUA BELLECTBA.
KpI/ICTaJ'IJ'II/I‘-IeCKMG n aMOpCbele BellecTBa. Tunbl KPUCTarnmmyeCkmnx peLueTok (aTOMHaﬂ, MoneKkynapHas,
MOHHaA, MeTaJ'IJ'II/I‘-leCKaﬂ). 3aBNCMMOCTb d)VI3I/I‘-IeCKI/IX CBOWCTB BellecTBa OT T1na KpVICTaJ'IJ'II/I‘-IeCKOIZ
peLeTKA. rlpl/l‘-II/leI MHOFOO6pa3VIF| BeLlEeCTB.

COBpeMeHHbIe npeacrtaBneHnda O CTpOeHUU TBepdblX, XUOKAX WU Fa3006pa3HbIX BewecTB. Kngkne
KpucTtannsbl.

M2, MU3, MY4

MpakTmyeckasn paboTa 2
PeweHne 3agay Ha pacyeT MaccoBOW JOMM (MacChbl) XMMUYECKOro afieMeHTa (CoedMHEHMUs1) B MoJekyne
(cmecwm).
PeweHne npaktnyeckux 3agaHui Mo Knaccudukauuvu, HOMEHKNaType W  XUMWUYecKuMm dopmyram
HeopraHM4YeckMx BELLECTB pasfnMyHbIX KNnaccoB (HasbiBaTb M COCTaBNATb POPMYIibl XMMUYECKNX BELLECTB, 5
onpeaensaTb NPUHAANEXHOCTb K Knaccy).
NCTOUHMKM XuMumyeckon uHdopMmaummn (HaydHast n y4ebHo-HaydyHas nutepaTtypa, CpedcTBa MacCOBOM
nHdpopmaummn, cetb WHTepHeT u apyrue). louck wHdOpMauMnm Mo HasBaHUAM, WAeHTUdUKaTopam,
CTPYKTYPHbIM ¢hopMynam.
Tema 3.2. dusuko- | OcCHOBHOe cogepkaHue 10 OK 01, OK 02,
XUMU4eckme
cBOIiCTBa TeopeTnyeckoe oby4yeHume. 6 NP4, NP 7
HeopraHn4yeckmx —
Beu.lpecna Metannbl. O6lme UNYECKNe M XMMUYECKMe CBOWCTBA MeTannoB. Cnocobbl MonyvyeHus. 3HauveHue nT1-3, nH1, M1-
MeTannoB U HEMETAroB B NPUPOAE U XU3HEAEATENbHOCTY YernoBeka 1 opraHnamoBs. Kopposus MeTannos: 2 25, MJ16, MN2-
BUbI KOPPO3UM, CNOCOBbI 3aLLMTLI METANIOB OT KOPPO3UK. 4, 51, My1
Hemetannbl. Obwmne dursnyeckme n xMMmmnyeckne CBONCTBA HeEMETAamNoB. TUNU4YHbIE CBOMCTBA METasoB
IY= YIl rpynn. Knaccudwukauma m HOMeHKknaTtypa coeavHeHun HemeTtannoB. KpyroBopoTbl OGMOreHHbIx 2

3M1eMEeHTOB B Npupoae.
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XuMmnyeckmne CBOMCTBA OCHOBHbIX KIaccoB HeopraHn4eckmnx seLecTB (OKCI/ID,OB, rmapokcnaoB, KUCHOT,
conenu D,p) 3aKOHOMepHOCTVI B U3BMEHEHNN CBOMCTB NPOCTbIX BELWEeCTB, BOOAOPOAHbIX coeaMHEHNI,
BbICLLNX OKCMAOOB U TMOPOKCNOOB.

MpakTn4yeckan paboTta

CocrtaBneHnune ypaBHeHI/II7I XUMUYECKNX peaKLI,I/IIZ C ydacTtuneM npocCTbIX N CIOXHbIX HEOPraHM4YeCKnxX BeleCTB:
OKCuMaoB MeTannoB, HemMmeTasuioB U aMCbOTeprIX ANemMeHTOB; HeopraHn4Yeckmx KUCIOoT, OCHOBaHUN W
aMCbOTeprIX rmapoKkcnaoB, HeopraHN4YeCKnxX conemn, XapaKkTepunsyrwmnx nx CBOWCTBA.

PelueHne NpaKkTUKO-OPUEHTUPOBAHHBLIX TEOPETUYECKUX 3a4aHUN Ha CBOWCTBA U MNOSy4YeHne HeopraHU4YecKmnx
BELLEeCTB.

Na6opaTopHasa paboTa

JTabopaTtopHasa pabota «CBonCTBa METanNNoOB 1 HEMETASNIOBY.

MccnepgoBaHne  om3nyeckMX WM XMMUYECKUX  CBOWCTB  MeTannoB UM HemeTansoB. PelweHne
3KCNepuMeHTarnbHbIX 3adady Mo CBOMCTBaM XWUMWYECKMM CBOWCTBAM METajfiIoB W HEMeTannoB, Mo
pacno3HaBaHWUIO N NOSTYYEHUIO COEANHEHN METANOB U HEMETAaroB.

Tema 3.3.
NpeHtudunkaumsn
HeopraHu4ecKux
BelecTB.

OcHoOBHoOe coaepxaHue

Na6opaTopHasa paboTa

JTabopaTopHas pabota«geHTudurKaLmss HeopraHN4YEeCKNX BELLECTBY.
PelueHne akcnepMmeHTanbHbIX 3a4ay Mo XMMUYECKUM CBOWCTBAM METamnsioB M HEMETansoB, Mo
pacrno3HaBaHMWIO N NOMYYEHNIO COEAMHEHWUA METanI0B U HEMETAINOB.

NoeHTndpurkauma HeopraHMYeCKNX BELLECTB C UCMOSb30BaHNEM UX PU3UKO-XUMUYECKUX CBOWUCTB,
XapaKTepHbIXKadeCTBEHHbIXpeakunin. KauecTBeHHblepeakunmnHacynbdar-,kapboHaT-nxnopma-
aHWOHbI, HA KATUOH aMMOHMS

Mpaktnyeckas paboTa

OK 01, OK 02,
JIP4, NIP 7,

nT1-3, NH1,

M20-25, M5,

MW7, 1131-4,
My3
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PelleHne npakTMKo-OpUeHTUPOBAHHbLIX 3a4aHU U Kerc-3agay O PoSfiv HEOPraHMYeCcKom XMMUKM B pasBUTUK
MeONUUHBbI, CO34aHUM HOBbLIX MaTepuanoB (B CTPOUTENbCTBE W Ap. OTpacnax NPOMbILLNEHHOCTU), HOBbIX
WUCTOYHMKOB 3SHEPrMn (anbTepHaATUBHbIE WCTOYHWKMA 3SHEPrMn) B peLLeHun npobnem 3KONorm4eckon,
3HEepreTM4ecKom N N1LLLEBON Be30NacHOCTU.

Paszpen 4. CTpoeHuMe U CBOMCTBA OpraHN4YeCKUX BellecTB

Tema 4.1 OcHoBHOe cogepxaHue OK 01, P4,
Knaccndukaums, NP7, NT1- T3,
CTpoeHMe 1 TeopeTnyeckoe obyueHue. re6-8, MI1-3,
HOMeHKnaTypa " — MWN4-7, MY1
OPraHMHECKX [MosiBNeHue n pasBuTre opraHN4eCcKom XMMmm Kak Hayku.lpegmeTt opraHundeckon xummn.Mecto u

BELECTB 3HayeHne opraHN4Yeckon XMMnUmM B CUCTEME €CTECTBEHHbIX HayK.

XnMunyeckoe CTpoeHUe Kak NopsiAioK CoOeaUHEHUs aTOMOB B MOJSIEKYSIE COrflacHO MX BanNEHTHOCTM.
OCHOBHblE MOSIOXKEHUSI TEOPUN XMMUYECKOrO CTPOEHUsI OpraHudecknx coeguvHeHun A.M.
byTnepoBa. YrnepogHbin CKeneT opraHM4Yeckon Mornekysnbl. 3aBUCMMOCTb CBOWCTB BELLECTB OT
XMMUYECKOrO CTPOEHMST MOSiekyn. MIsomepusa n nsomepebi.

lMoHATME 0 yHKUMoHanbHou rpynne. Pagukan. MNpuHumnbl Knaccudukaumm opraHM4ecknx
coeanHeHnn. MexayHapoaHas HOMeHKnaTypa v NpUHLUMIMNbI HOMEHKNAaTypbl OpraHU4ecKnx
coeanHeHui. NoHATHe 06 azoTcoaepXalumx coeaAnHEHUsX, BUONOrMYEeCcKkn akTUBHbIX BeLLLEeCTBax
(yrmesopax, xupax, 6enkax n gp.), BbICOKOMOSEKYNAPHbIX COEAUHEHUSIX (MOHOMEp, NONIMMEp,
CTPYKTYPHOE 3BEHO)

MpakTnyeckas pabora

HomeHknaTypa oOpraHM4yeckux COeAMHEHUA OTAEeNbHbIX KNaccoB (HACbIWEHHble, HeHacblleHHble U
apomaTuyeckue yrneBoAopOoAbl, CNMPThI, (beHonbl, anbaernapl, KeTOHbl, KapbOOHOBblE KUCMOTbI U Ap.)
CocTaBneHune NorHbIX U COKPaLLEHHbIX CTPYKTYPHbIX (0OPMYS OpraHMYecKMx BELLECTB OTAENbHbIX KNaccoB,
UCronb3ys WX HasBaHUA MO CUCTeMaTMYecKon HomeHknaType. PacuyeTbl npocTenwen opMyIsbl
OpraHn4ecKor MOoreKyrbl, UICXOAA U3 aneMeHTHoro coctasa (B %).

21




Tema 4.2.
CaoucTtBa
OpraHn4yecKmnx
coeIMHEHUN

OcHoBHoOe cogepXxaHue 10
TeopeTnyeckoe oby4yeHue. 8
PU3NKO-XMMMYECKNE  CBOWCTBA  OPraHMYecKMX COeOMHEHWA  OTAenbHbIX  KnaccoB  (0cobeHHoCTM
Knaccudukaumm 1 HOMeEHKnaTypbl BHYTPM Kracca; romoniormdyeckuin psg v obwas dpopmyna; nsomepus;
dunsnyeckne CBOMCTBA; XMMUYECKME CBONCTBA; CNOCOOLI NOSyYeHus ):
— npedenbHble yrnesogopoAabl. [opeHMe MeTaHa Kak OAMH M3 OCHOBHbIX WCTOYHWMKOB Tenna B
NPOMbILLIIEHHOCTM M ObITy. CBONCTBa NPUPOOHbLIX YINEBOAOPOAOB, HAaXoXaeHe B NpUpoae N NpuMeHeHue
arnkaHos

2
— HenpegernbHble N apoMaTUdeckme yrneBogopodbl. Nonumepnsaums aTuneHa kak OCHOBHOE HanpasneHue
€ro Mcnonb3oBaHus. [opeHne aueTuneHa Kak UCTOYHMK BbICOKOTEMMEPATYPHOro NramMeHn O5s1 CBapku u
peskn MeTanmnos,;
— Kucnopogcogepxaiwime coeanHeHns (CnupTbl U NpoCTble 3dumpbl, eHonbl, anbaermgbl N KETOHBbI,
KapboOHOBbIE KUCMOTbI M WX MNpom3BoaHble). [MpakTuyeckoe nNpUMEHEHWe STUMEHINUKONSA, MULEepuHa, 5
deHona. lNpumeHeHne dopmanegernga, auvetanbgernga, YKCYCHOM KUCNOThl. Mbina Kak COSiv BbICLUNX
KapboHOBbIX KACIOT. MotoLwne ceBoncTBa Mbina;
— asoTcogepxalime coeguHeHns (aMnHbl 1 aMUHOKMUCIIOTbI, Benkn).

Knaccudumkaums ©n  OCOBEHHOCTM  OpraHuYeckux peakuuin. PeakuuoHHble ueHTpbl.  Pagukansbl. 5
lMepBOHavarnbHbIe MOHATUS O TUNAX U MEXAHU3MaX OPraHNYeCKMUX peakUmi.

MpakTnyeckas paboTa 2
PewleHne uenoyek NnpeBpaLLeHNIn Ha reHETUYECKYIO CBSA3b MEXAY KnaccamMu OpraHMYecknx COEQUHEHNIA C
COCTaBMNEHNEM Ha3BaHWI OpraHNYECKUX COeANHEHMI NO TPUBUANBHOM NN MeXayHapoaHOM 5
cucTeMaTnyeckon HoMeHknaTtype. PelleHne pacyeTHbIX 3a4ad N0 YpaBHEHUSM peakumi ¢ y4acTmem
OpraHMYeCcKnx BeLECTB.

Na6opaTopHasa pa6oTta Ne3. Bua: 6puragHo-nabopaTtopHas. 2

OK 01, OK 02,

JIP4, NP7, NT1-

T3, NH1, M14-

18, MI4, MA1-
3, My2
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JNabopaTopHas paboTta «[lonyyeHne aTuneHa n n3y4yeHne ero CBONCTB».

I'IonyquVle 3TUINeHa n3 3TaHosa B na6opaTop|/||/| N n3ydveHune ero d)msmqecmx N XMMUYECKNX CBOWNCTB.
CocrtaBneHnune peaKLl,I/II7I npuncoegnHeHna n oKUMCneHnd Ha npnmMmepe aTuneHa. PeweHune pacyeTHbIX 3a4a4y C
ncnonb3oBaHMEM NMIIOTHOCTU ra3oB NO BOAOPOAY 1 BO3AOYXY.

Tema 4.3.
OpraHuyeckme
BellecTBa B
XNU3HeaenTenbHoC
TN YenoBeka.
MponssoacTeo n
npuMeHeHne
OpraHn4yecKmnx
BELLECTB B
NPOMbILLSIEHHOCTH

OcHoOBHOe coaepxaHue

TeopeTnyeckoe obyueHue.

BrnoopraHunyeckue coegmHerus. NpumeHeHne n buonorndeckasn pons yrnesogos. OkucrneHue yrnesoaoB —
NCTOYHUK SHEPTNN XMBbIX opraHmamoB. Obnactv npuMeHeHus amumHokmcnoT. lNpeBpaleHns 6enkos NULLK
B opraHumame. buonorunyeckme yHkumm 6enkoB. Bruonornmdeckne dyHKUMM XUpoB. Ponb opraHn4eckomn
XUMUn B pelueHuun npobnem nueson 6e3onacHOCTU.

HyknenHoBble KUCNOTbI: cocTaB U cTpoeHune. CTpoeHne Hykneotuaos. CoctaB HyknenHoBblx kucnot (OHK,
PHK). Pornb HyKnenHoBbIX KUCMOT B XW3HEeAeATENbHOCTM OPraHu3MoB.

Mpon3BOACTBO OpraHMYEeCcKMX BELLECTB: NMPOM3BOACTBO MeTaHona, nepepaboTtka HedpTw. MonuatuneH kak
KPYNMHOTOHHAXHBLIA NPOAYKT XUMMYEcKoro npoussoactea. [lpumeHeHue aTuneHa. [lpov3BoacTBO U
NPUMEHEHVE kay4vyka U pPe3uHbl.

CVHTETMYECKME M WCKYCCTBEHHblE BOJSIOKHA, WX CTPOEHWE, CBOWCTBa. [lpakTuyeckoe WCMonb3oBaHUe
BONMOKOH. CUHTETUYECKME NIEHKN: N30NSUUS AN NPOBOAOB, MeEMOpaHbI As1 ONPeCHeHUst BoAbl, 3aLUMUTHbIE
nreHkn Ans asTomMoOunen, nnacTbipy, XUpyprudeckme noBs3kW. HoBble TeXHONoruvM AanbHenLero
COBEpPLLUEHCTBOBAHMS MONIMMEPHbIX MaTepuanos.

Ponb opraHM4eckol Xummm B peLleHnr npobnem sHepreTuyeckon 6e3onacHoCcTy, B pasBuTUU MeaULMHbI,
CO3[aHUM HOBbIX MaTepMarnoB, HOBbIX MCTOYHMKOB 3HEPIMN (arnbTepHaTUBHBLIE MCTOMHUKM SHEPTUN).

MpakTnyeckas paborta

PelueHve NpakTUKo-OpMEHTUPOBAHHbIX 3a4aHUI MO COCTaBINEHNIO XUMUYECKUX PeaKLuii, OTpaXKarLmx
XMIMUYECKYH0 aKTUBHOCTb OPraHM4eCcKUX COEAMHEHWUI B pasnMyHblX cpedax (MpUpoaHbIX, GUONOrMYeckux,

OK 01, OK 02,

JIP4, NP7, NT1-

T3, NH1, M16-

25, M5, M4,
J133,4, My4
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TEXHOreHHbIX).

KOHTpOHbHaH CprKTypa M cBOMCTBA OopraHM4yecCKknx BeLLEeCTB.
paboTa 3
Pas,qen 5. KnHeTnueckue un TepMmoaAnHaMn4yeCckme 3aKOHOMEpPHOCTU NPOTEKAHNA XUMUYECKUX peaKuMﬁ
CKopocTb OcHoBHoOe cogepxaHue OK 01, OK 02,
XUMUNYeCKUNx
peakuuii. TeopeTnyeckoe obyueHue. ne4, ne7,
Xummnyeckoe J1T1-3, JTH1
paBHOBecue CKopoCTb peakumn, ee 3aBUCUMOCTb OT pasfnyHbIX hakToOpOB: NpUpoabl pearmpyrf)mmx BeLlecTB, I‘I1,6,26, MJ'I%,
KOHUEHTpaumMn pearvpyrowmx BeLecTB, TemnepaTypbl U Nrowaan peakumoHHOW MOBEPXHOCTU. MU3, MY3
TennoBble 3aHEKTbI XMMUYECKMX PeaKLUA. JK30- N SHOOTEPMUYECKME, PeaKLNN.
Ob6patnmocTb peakumin. XMMmnyeckoe paBHOBECUE M €ro CMelleHne nog AENCTBUEM pPasfINYHbIX
(akTopoB (KOHUEHTpaLuusi peareHTOB WM MPOAYKTOB peakuuu, AaBrieHue, Temnepatypa) Aans
CO3[aHuns ONTUManbHbIX YCNOBUM NPOTEKAHNA XUMUYecknx rnpoueccos. MNpuHunn Jle WaTense
MpakTnyeckune 3aHATUA.
PelleHne npakTMKo -OpUEHTUPOBAHHbLIX 3a4aHuU Ha aHanu3 (pakTopos, BIMAOWMNX HA U3MEHEHNE
CKOPOCTU XMMMYECKOWN peakumn, B T.4. C NO3ULMA IKONOMMYECKN LienecoobpasHoro noBeaeHns B
ObITy U TpyooOBOWM [EATENbHOCTUM B LENAX COXpPaHEHWS CBOEro 340pPOBbS M OKpYXKatoLlewn
npupogHon cpeabl.
PelwleHne npakTUKO-OPMEHTUPOBAHHbLIX 3aJaHuMM Ha npuMeHeHue npuHumna Jle-lWWatenbe ans
HaxoXOEeHUs HanpaBfeHNA CMELLEHUS paBHOBECUS XMMWYECKOW peakumm M aHanums ¢akTopos,
BIIMAIOLWMX HA CMELLLEHME XMMNYECKOrO paBHOBECHUS
Paspgen 6. PacctBOpbDI
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Tema 6.1. OcHoBHoOe cogepXxaHue OK 01, OK 02,
OucnepcHble
CUCTEMbI U TeopeTnyeckoe oby4yeHue. OK 07, NP4,
(DAKTOPbI UX OuncnepcHble cuctembl. KonnongHole cuctembl. AICTMHHBIE pacTBOpbI PR
YCTONYMBOCTH P ' ' P PHI- NH1, NP10,
- J131-4, 16, 18,
PactBopeHne kak duamko-xummuyeckun npouecc. PactBopbl. Cnocobbl NPUroTOBNEHWS PaCTBOPOB. MIT 4-6. M5
PacTtBopuMocTb. MaccoBasi ons pacTBOPEHHOro BellecTBa. [1peaenbHo AONYyCTUMbIE KOHLEHTpaUMN N KX ’ ’
ncnonb3oBaHve B OLEHKe 3Korornyeckon 6e3onacHocTu. MY1
Knaccudumkaums agmcnepcHbix cucteMm no coctaBy. CTpoeHue n akTopbl YCTOMYMBOCTU OUCNEPCHbBIX
cucteMm. PacnosHaBaHMe WMCTUHHBIX PacTBOPOB, KOMMOWAHbLIX PacTBOPOB W rpyboaMcnepcHbIX CUCTEM.
CtpoeHue muuennbl. PaccemBaHve cBeTa npu MNPOXOXOEHWM CBETOBOrO My4vyka 4Yepe3 ONTUYECKU
HeogHOPOAHY0 cpeay (adbdekta TuHgans).
MpakTMyeckasn paboTa
PelwweHne 3agay Ha npuroToBreHne pacTBopoOB.
PelueHne npakTMKO-OPUEHTMPOBAHHbIX pacyeTHbIX 3a4aHUi Ha AMCMNEPCHblE CUCTEMbI, UCMOMb3yeMble B
ObITOBOM M MNPOM3BOACTBEHHOW AEATENbHOCTM 4eSloBeKka, C MO3uuMi  3Korormyeckon 6GesonacHOCTH
nocneacTBUN U rPaMOTHbIX peLleHnin Npobnem, CBsA3aHHbIX C XMUMUEN.
Tema 6.2. OcHoOBHoOe cogepxaHue OK 01, OK 02,
NcecnepgoBaHue
CBONCTB INNabopaTtopHas paboTa JIP4, NP 7,
NCNepCHbIX
A P NaBopaTopHas pabota «IpuUroToBreHne pacTBOPOBY. nm-nTs,
cuUcTeM ans nx
WAGHTUNKAUMM  MpuroToBMEHME PacTBOPOB 3aflaHHON  (MOMSIDHOM) KOHLEHTPaLMMW (G MPaKTUKO-OPUEHTUPOBAHHBIMMU NH1, M14-19,
BOnpocamu), onpeaeneHne cpeabl BOAHbIX PaCTBOPOB. M3, MA6
KoHTponbHas [uncnepcHble cucTembl.
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paboTa 5

Pas,qen 7. KayecTBeHHbIe peakunun o6|-|apy)|(eHM;| HeopraHn4YeCkKmnx n opraHn4eCKkux eeLlecTB
Tema 7.1. OcHoBHoOe cogepxaHue OK 01, OK 02,
Xumus B ObITy 1 NP4, NP 7,
TeopeTtuyeckoe oby4veHue
npou3BoacTBe
. . y y NT1-3, NH1,
HHOW HoBenwmne [OCTMKEHUS XUMUYECKOW HayKM W XMMUYEcKoM TexHonormn. Ponb xumuin B [119-20. MIT1
DeATenbHOCTU obecnevyeHnn 3KONTOrnM4YECKon, IHEPreTUYECKON 1 NuLLLEeBON BE30NacHOCTHN, Pa3BUTUN MEOULMHDI. M7 néz |\/|y’2
yenoBeka [MpaBuna noucka n aHanMsa XMMUYECKOM MHGOPMAaUUK M3 PasfnYHbIX UCTOYHUKOB (HayyHasi u ’ ’
y4yebHOo-Hay4YHasa nutepaTtypa, cpeacTea MaccoBon MHGopMaLnn, cetb MHTepHeT
MpakTnyeckne 3aHATUA
lMonck n aHanu3 KENCoOB O MPUMEHEHUN XMMWYECKUX BELLECTB M TEXHOMOMM C y4eToM Byayuien
npodeccnoHanbHOW OeATeNnbHOCTU NO TemMaM: BaXHeuwue CTpouTenbHble MaTepuansl,
KOHCTPYKUNOHHbIE MaTepuarbl,KpacKn,CTEKNo,Kepamuka,matepuarbl 45151 9NEKTPOHUKN,
HaHoMaTepwuarbl, TEKCTUSTbHbIE BOSTOKHA, UCTOYHUKN SHEPTUU ,0praHnveckne n MmHeparbHble
ynoOpeHus, nekapcTBeHHbIE BeLeCcTBa, ObIToBas XMMUSI.
3awmTa :MNpencraBneHne pesynbTaToB peLleHnsa KeMcoB B POPMEMUHM- AOKNaLa C Npe3eHTaumen
TemaTtuka 1. Koppo3V|$| MeTaJfioB B pa3finyHbIX cpeax: MmeTaryim4eckme n Hemetanim4eckme 3allnTHble NOKPbITUA.
nHanBuayasnbHbl
X NPOEKTOB 2. CkopoCTb koppo3un. MIHmbunTopbl KOPPO3UK METanNmoB.

3. KoopanHauunoHHble coeguHeHnsi. KoMnnekcHble CoOeaMHEHUS B KaTanuTUYEeCKMX Npoueccax XMMNUYECKUX 1
OnoNIorMYecKnX CUCTEM.

4. Ocmoc. FBrneHne ocmoca B OpraHUYeCKNX Y HEOPraHUYEeCKUX CUCTEMaX.

5. BogopoaHbii nokasatens. bydepHble cuctembl. Ponb OydepHOn CUCTEMBI B XMMUYECKUX U
OMOXMMMYECKMX MpoLIeCCaX.

26




6. CpaBHeHI/Ie kayecTBa ObITOBbIX npeameToB U3 OpraHN4YeCcKnx nosimnMepos.

7. Cunukatbl. A3rotoBneHme LUBETHbBIX CTEKO. anIpOLI,HbIe MUWHeparnbl.

8. Co3fmaHue «3akpenuTenei» Ansa NPUPOAHbIX KPacALLMX BELLeCTB.

9. OpraHquCKme KMCNOTbI KaK CpeAcCTBO yaaneHnA Hakmnu B 6bITy M Ha Npon3BoaCTBe.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

CpaBHeHne pH nuTbeBOM BOAbI M3 pasnMyHbIX panoHoB ropoaa Enabyra n gpyrmx permoHos.

CpaBHeHne pH 6ytunmposaHHoOM BOAbI U3 pas3nUYHbIX UCTOYHUKOB. MHeparnbHbI COCTaB BOAbI.

BnusaHve cpenbl n pasnunyHbix 4ob6aBok Ha pocT KpuctannoB. CUHTETUYEeCKMe MUHepansi.
Kpuctannbl. Cnocobbl BbipalmBaHus KpUcTannos. [NepcnekTnBbl KpUcTannoxXmmmnm.
XUMUS XXUOKNUX KPUCTansos..

MpUMeHeHne XNOKNX KPUCTaroB B pasnmyHbIX 0BracTax Haykn 1 TEXHUKU.
KonnoungHble cuctembl B XXMBOW U HEXMBOW Npupoae.

®roKyNALUMOHHBIA METO OYUCTKN IKONOMMYECKN 3arpsi3HEHHbIX CTOYHbIX BOA,.
MNMonumep-coaepxalume cucTeMbl Ansi OYUCTKM pearnbHbIX ANCNEPCHbIX CPea.
MNpumMeHeHne cucTemM Ha OCHOBE MOMMMEPOB U MOBEPXHOCTHO-aKTUBHbIX BELLECTB.
MepcnekTBbl NPAKTUYECKOro NCMONb30BaHNS BUONONUMEpPOB.

Wcnonb3oBaHne NonvMepHbIX MaTepuanos B MeAnLUHE.

MNpuMeHeHne KOMNO3NLMOHHBIX MaTepManoB B XXene3HOAOPOXHOM TpaHcnopTe.
Wcnonb3oBaHne NonvMepHbIX MaTepuaroB B CTPOUTENbCTBE.

Mcnonb3oBaHne repmeTusmpyoLwmx Matepmaros B CTPOUTENBCTBE.
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25. "3eneHble’WnHBbI

MpomexyToyHasa aTrecTauus no aucuunnuHe(audcgpepeHUNPOBaHHbLINA 3a4eT)

Bcero

72
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3. YCJIOBUA PEAJIMZALIUA YUYEBHOM JUCIHUIIJINHBI
3.1. Tpe6oBaHUA K MMHUMaJNIbHOMY MaTepuanbHO-TEXHMYECKOMY oGecneyveHuto:

Peanunsauus y‘-le6HOl7I OncunnimnHbl Tpe6yeT Hanmn4na:
- yqe6Horo kabuHeTa « Xmumny, roe npoBoaATCA TeopeTUn4eCKne 3aHATUA;

- nabopatopusi «HeopraHuyecko W OpraHWYeckom Xumum» AOns  NpoBeaeHUs
nabopaTopHbIx paboT Ne1-6;

- nabopaTopusi «AHaANUTUYECKOW XMMUWUY» ONS NpoBeAeHus nabopaTopHblx paboT Ne7-9;

- MacTepcKon No KomneTeHuun «J1labopaTopHbI XMMUYECKUIA aHann3y» Ansa npoBeaeHns
nabopaTopHbIx pabdoT Ne10-15.

O6opynoBaHue yyebHoro kabuHeTa:

- NOCaA04YHble MeCTa Mo KoNmM4yecTBy 00y4atoLLNXCS;

- paboyee mMecTO npenogaBaTens.

TexHnuyeckme cpeacrtea obyyeHus:

- KOMMbIOTEP C NMNLEH3NOHHLIM NPOrPaMMHbIM obecneyeHnem;
- MynbTUMeaua NpoekTop / UHTEPaKTUBHAasA JOCKA;

- ayguocuctema.

O6GopynoBaHMe nabopaTopum u pabouymx MecT nabopaTopumn: MEH3ypKU, NMUNETKN-
KanenbHWUbl, TEPMOMETPbI, MUKPOCKONM, Nynbl, NpeAMeTHblIE U MOKPOBHbIE CTekna, nnaHweTbl
ANA KanenbHbIX peakuun, cunbTpoBanbHas 6Gymara, NpoMblBarku, CTEKNAHHble NPOoBUpKu,
pe3nHoBble NPobkM, OHapukn, Habop peakTUBOB, CTEKMNSAHHble ManoykW, WTaTuBbl AMS
NpobupokK; MepHbIe UMNUHAPbLI, BOPOHKN CTEKMSIHHbIE, BOPOHKN AeNUTENbHbIE LNNMHAPUYECKNE
(50-100 mn), cTynkn ¢ nectnkom, dhapdopoBLIE YaLLKK, MUHLETLI, PUNbLTpbl ByMaxHble, BaTa,
Maprns, YacoBble CTeKrna, 3NeKTPOnnuTKM, NnabopaTopHble LWTaTMBbl, CAMPTOBbLIE TOPENKM,
cnnyku, npmbop ond nony4vyeHus rasosB (Mnv npobupka € rasooTBodHON TpybKow), oepxatenu
ANa NpobMPOK, CKNSHKM AN XpaHeHUs peakTMBOB, pa3fgaToudHble FIOTKU; XMMUYEeCKMe CTakaHbl
(50, 100 1 200 mn); WNaTenu; NMHUETLI; TUreNbHbIE WMNLbI; CEKyHOOMEpPbI (TaNMepbl), MEPHbIE
npobupkn (Ha 10-20 mn) n mepHble konbel (25, 50, 100 n 200 wmn), BoasHaa G6aHs (1w
TEPMOCTAT), CTEKMsIHHblE Maroykn; KOHUYeckme Konbbl ans TutpoBaHua (50 m 100 mn);
WHOWKATOPHbIE MOSIOCKM Ana onpegeneHuns pH © craHgapTHas wHAWKATOpHas LUKana;
YHMBepcanbHbi nHgukatop; nunetkn Ha 1, 10, 50 mn (unm gosatopbl HA 1, 5 n 10 mn),
OlopeTkM Onst TUTPOBaHWS, MeauuuHckue wnpuubl Ha 100-150 mn, naGopaTopHble W/wnu
aHannTU4Yeckne Bechl, pH-mMeTpbl, CyLLUUIbHBIN WKad, 1 ap. nabopaTtopHoe obopyaoBaHue.

Ona peanusaummn npoceccroHanbHO-OpUEHTUPOBAHHOIO MOAYIS:

Cton gona BecoB  aHTUMBMOpPAUWMOHHBLIA,  CreKkTpodoTOMETP, pedpakToMeTp,
NoOTEHUMOMETP, KOHOYKTOMETP, AaTyvK TemnepaTtypbl, OaTyuKk npefHasHayeH, B T.M. Ang
n3mepeHns TemnepaTypbl pa3nnyHbIX 06BLEKTOB B yKa3aHHOM AMana3oHe, AaT4MK codepXaHus
yrnekucnoro rasa, gatyuk cogepxanua CO2 ans namepeHus cogepkaHus Yriekucrnoro rasa,
OaTyYnK SNEeKTpUYecKon MPOBOAMMOCTM, OaTyMK MNpedHasHavaeTcd, B T.M. [Ons uaMmepeHus
yOenbHON 3neKTPUYEeCcKon MPOBOOMMOCTU PasfUYHbIX XUOKOCTEW U XKUOKOCTHLIX PacTBOPOB,



AaTYMK KUCINOTHO-LenoYHoro 6anaHca (pH), AaTuuk npegHasHayeH, B T.4. AN U3MEPEHUst
YypoBHS pH pasnuyHbIX 0GBLEKTOB, AATYMK OMNTUYECKOW MIOTHOCTU XXMOKOCTEW (KONopumeTp),
AnddepeHUmanbHbIi AaTYMK HanpshKeHWs!, AaTyuMK TOKa, OaTyvKk TOKa NnpeaHasHaudeH, B T 4
ANst U3MEPEHNS TOKa NPU HU3KOM HanpsikeHUW, AaT4ymk o6 bema XUaKocTu (CHETUYMK Kanenb)

3.2. UHdbopmaumoHHOe ob6ecneyeHne obyyeHus:
MNepeyeHb pekoMeHAyeMbIX y4eOHbIX N3gaHun,

MHTepHeT-pecypcosB, OOMNONHUTEeNIbHOMN nutepaTtypbiHdOpMaLnOHHOE
obecneyeHune peanmsaunmm n nporpammbl OCHOBHbIE UCTOYHUKN:

1.0.C.rabpvensH, EctrecteosHaHue,«Akagemua»-M.,2020
2. dusunueckas n KonnonaHasa xumus, B.B.Benuk, «Akagemua»-M.,2021

3. AHanutnueckaa xumums, K0.M.Fny6okos, «Akagemusa»,M-.,2020

4.MoypouHblepaspaboTkunoxumumndunmmonosaT.ABonrop.roc.arp.
yHuB. 2019

JononHuTenbHasa nuTepartypa:

1.ra6puenan O.C., Octpoymos W.T., Cnagkos C.A., lopodeesa H.M. MpakTukym: yueb.
nocobue ana cTya. yupexaeHui cpea. npod. obpasosanHua. — M., 2020.

2.fabpuenan 0O.C., Octpoymos W.I'., Chagkos C.A. Xumua: nocobme Ana NoAroToBKM K
Er3: yyeb. nocobue gna ctyq. yupexaeHnin cped. npod. ob6pasoBaHus.

— M., 2020

3.TabpuenaH 0.C, fibicosa I.I. Xumua. TecTbl, 3ag4a4v U ynpaxHeHua: yueb. nocobue
ANA CTYA. yupexaeHui cpeq. npod. obpasosaHma. — M., 2019.

4.EpoxuH K0.M., Kosanesa W.5. Xumua ans npodeccuin u cneumanbHOCTEN TEXHUYECKOTO
M  eCcTecTBEHHO-Hay4yHoOro npoounen: y4yebHUK ANA  CTy4.  yupexaeHwn cpeg. npod.
obpasoBaHua. — M., 2019.

HNuTepHer-pecypcsl

1. OBC KOpaiit https://www.urait.ru/

2. OBC 3nanuym https://www.znanium.com

3. OBC Jlans https://e.lanbook.com/

4. OBC KoncynpranT crynenta www.studentlibrary.ru/

5. BupryanbHble 1a00paTOpHBIE U IPAKTUYECKHUE paOOTHI Ha YIITYOJIEHHOM YpOBHE

OCHOBHOTO 00111eT0 0OpasoBanus https://content.edsoo.ru/lab/subject/4/
6. Xumyns https://sites.google.com/site/himulacom/

MeToguueckue nocobusi, pekoMmeHAaLUMM:
MeTtoanyeckue peKOMeHIANM:

- MO BBIMNOMHEHNIO MPAKTMYECKMX paboT Mo TemMam AUCUMNIMHBI (COOTBETCTBEHHO
HoMmepy paboTbl, 0603Ha4YeHHOM B NyHKTe 3.1.2.);
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- no odopmneHunto pedepara;
- N0 OhOpPMIIEHMIO MYNbTUMEANNHBIX NPEe3eHTaUuN;

- MO BbINOJIHEHUIO U OCbOpMJ'IeHVII-O nHamBuayaribHbIX NPOEKTOB.

MeToauueckue pa3padoTKi YPOKOB:
TemaTnuyeckue npeseHTauum

1. CtpoeHne aTOMOB XMMNYECKNX SIEMEHTOB M1 NpMpoaa XMMUYECKOW CBA3U

2. Tllepwoguyeckui 3akoH 1 Tabnuua .M. MeHgeneeBa

3.  Tunbl XMMMYECKUX peaKLmm

4. QJnekTponuTuyeckasa guccoumaumnsa U MOHHbIM 0OMeH

5. Knaccudurkaumsi, HOMeHknaTypa u CTPOeHNe HeopraHU4YeCcKknx BeLecTB

6. ®PU3NKo-xMMUYECKMe CBOMCTBA HEOPraHNYECKMX BELLLECTB

7. Tlpon3BOACTBO HEOPraHUYeCKMX BellecTB. 3HayeHne n NnpuMeHeHue B ObITy 1 Ha
npousBoacTBe

8. Knaccudumkaums, cTpoeHne u HOMeHKNaTypa opraHMYyeckux BeLLecTB

9. CsowcTBa OpraHN4eCKNX CoOeanNHEHNI

10. OpraHu4yeckne BeELECTBA B XXM3HeAeATeNbHOCTN Yenoseka. Mpon3soacTeo u
NMPYMEHeHMe OpraHNYeCKUX BELLECTB B NPOMbILLNEHHOCTU

11.
12.

KnHeTnyeckne 3aKOHOMEPHOCTU NPOTEKAHUS XMMUYECKNX peaKLuii

TepmognHammyeckne 3akOHOMEPHOCTU NPOTEKAHUS XMUMNYECKUX peakuun. PaBHoBecue

XUMWYECKMX peaKkLmi

13.
14.
15.
16.

[uncnepcHble cucTeMbl N PaKTOPbI X YCTONYNBOCTU
McecnegosaHue CBOMCTB AUCMEPCHBIX CUCTEM AN UX naeHTumkaumumn
O6HapyxeHne HeopraHM4YeCcKnx KaTMOHOB N aHNOHOB

O6Hapy>|<eHV|e OopraHn4yeckmnx BelwlecTB OTAENIbHbIX KIaCCoB C UCMNOJ1Ib30OBAHUNEM

KayeCTBEHHbIX peaKLui

17.
18.
19.
20.
21.

Xvmuns B BbITY M NPON3BOACTBEHHON AeATENBHOCTU YenoBeka

OcHoBbl nabopaTopHON NpaKTMKK B NpodeccroHanbHbIX nabopaTtopusax
XMMNYECKUN aHaNN3 TEXHUYECKUIA BOAbI

XUMn4ecknm aHanua sosgyxa

XMUYeckuin aHanma npob MatepranoB CTPOUTENBHO-PECTAaBPaLMOHHON AEATENBHOCTH

1 On3anHa

22.

WcenegoBaHne 06beKTOB TeXHOCHEPDI
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOM
JUCLUIINHDBI

KoHTponbs 1 oleHKa pe3yabTaTOB OCBOEHHS Y4€OHOM AMCLUIUIMHBI OCYIIECTBIISETCS

MpenojaBaTesieM B IPOLIECCE MPOBEACHUS TMPAKTUUECKUX 3aHATHH M JTaOOpaTOPHBIX padoT,

TCCTUPOBAHHA, a@ TAKIKC BBIIIOJIHCHUSA O6y‘~IaIOHII/IMI/IC$[ HHAWBUYAJIIbHBIX 38,I[8,HHI>1, IIPOCKTOB,

HCCIICIOBAHMH.
dopmupy
No Moaynb / PoaynbTaT o6yueHMs OueHOo4YHbIe MeponpuaTUs emble
Paspen/ Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
uun
| |OcHOBHOM MOAYIb
1 |Paspen1. dopmynupoBaTb
OcHoBbI 6a3oBble NOHATUA U
CTpOeHusA 3aKOHbI XUMUU
BellecTBa

1.1 |CtpoeHune Coctaenatb xummyeckme  |1. Tect «CTpoeHme aToMoOB OK 01,
aToMOB dopmMysibl COEaUHEHNI B XUMUYECKNX SNTEMEHTOB U NP4, NP7,
XUMUYECKMX COOTBETCTBUM CO CTENEHbLIO |MPUPOoAa XMMUYECKON CBA3NY. NT1- T3,
3NEeMEHTOB U OKUCIEHNSA XMMUYECKNX M1, M1,
npupoaa 3rIeMeHTOB, 1CX0as U3 2. 3apaqu Ha cocTaBneHne MU2, MY1
XUMWYECKO  |BameHTHOCTY U1 XAMU4ECKUX (POPMYN )

CBSI3V anekTpooTpuLaTenbHocTy  |ABYX8TOMHBIX COBANHEHNM
(okenpgos, cynbdomaos, rMapuaos u
T.M.).

1.2 |Mepuognyecknin| XapaktepnsopaTtb [MpakTUKo-OpNeHTUPOBaHHbLIE OK 01, OK
3aKOH U1 XUMUNYECKME ONEMEHTbI B TeopeTnyeckme 3agaHnd Ha 02, ITP4,
Tabnuua .M. |cooTBeTcTBUU C NX Xapakrepmsaumo XMMNUYECKNUX NP7, NT1-
MeHpeneesa MOJIOXKEHNEM B anemeHToB: «MeTannuyeckue / T3, JIHA1,

nepuoanyeckon cucteme HemMeTannu4yeckue CBOMUCTBA, M1-3,
XUMWYECKMX SNIEMEHTOB 3NEKTPOOTPULATENBHOCTL U MI11-4,
O.N. Menpgeneesa CPOACTBO K 3NEeKTPOHY MN3, MY3
XUMUYECKMX 3ITIEMEHTOB B
COOTBETCTBUE C UX INEKTPOHHBLIM
CTPOEHMNEM U MOJIOXXEHNEM B
nepuoanyeckon cucteme
Xummyeckumx anementos A.U.
MengeneeBa».
2 |Paspen 2. CocTaBnsiTb ypaBHEHUA U
KoHTponbHasa paboTa
XuMnyeckme |cxemMbl XMMUYECKUX
R peakuum «CTpoeHue BellecTBa U
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble

Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH

uum
XUMMYECKUe peakumumn»

2.1 |Tunbl CocTtaBnaTb peakumm 1. 3agaym Ha cocTaBneHne OK 01,
XUMUNYECKNX COEVHEHUS, PA3NIOXKEHUS, |YpPaBHEHUN peaKkuui: J1P4,
peakumm obMeHa, 3ameLleHus,

OKNCAUTENBHO- — COeINHEHUA, 3aMeLLEHNS, JIT1-NT3,
BOCCTAHOBUTENLHBLIE pasnoxeHusi, obmeHa n peakumm c [15-7,
peakLMn 1 peakLm y4yacTtvem KOMMNEeKCHbIX MI15, M4,
komnnekcoobpasosaHns | COSANHERMN (Ha Npumepe My4

(Ha npumepe rMOPOKCOKOMIMMEKCOB antoMUHUS 1
rMOpPOKCOKOMNNIIEKCOB LnHKa);

antoMUHUA U UMHKa) C
y4yacTMeM HeopraHuyecknx
BeLLleCcTB

— OKUCINUNTENbHO-

BOCCTaHOBUTENbHbIX peakLumi ¢
ncrnonb3oBaHMeM MeToa
3NEeKTPOHHOro 6anaHca;

— C y4acTMeM KOMMIEKCHbIX
coeguHeHun (Ha npumepe
rMAPOKCOKOMMSIEKCOB LIMHKA U
antomMuHus).

2. 3agaun Ha pacuyeT
KOJTMYECTBEHHBIX XapaKkTepUCTMK
npoayKTa peakunun COeaNHEHNS;
MaccoBOW UN o0 beMHOW A0NK
BbIXO4a NpoAyKTa peakumm
COeaUHEHUS1 OT TEOPETUYECKM
BO3MOXHOIO; 00 beMHbIX
OTHOLLEHWUI rasos.;
KOJTMYECTBEHHBIX XapaKTePUCTUK
NCXOOHbIX BELLLECTB 1 NPOAYKTOB
peakumn; Mmaccobl (06bem,
KONM4ecTBO BeLlecTBa) NpoayKTa
peakuunn, ecrnv OgHO N3 BELLECTB
[aHo B BMAe pacTBopa C
onpeneneHHon MmaccoBon gonen
pPacTBOPEHHOIO BELLECTBA.
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
uun
2.2 |OnekTtponuTtuye |CocTtaBnsaTb ypaBHEHUSA 1. 3agaHusa Ha cocTaBneHune OK 01,
ckas XUMUYECKMX peakLmm MOJEKYIAPHBIX M MOHHbIX peakuni JIP4,
anccoumaumsa n [MoHHoro obmeHa ¢ C y4acTMeM OKCUAOB, KUCHIOT,
NOHHbIV OBMEH |y4YacTMem HeOpraHUYeCKNX |OCHOBaHWUI U CONEWN, MOHHbIX NT1-NT3,
BELLECTB peakumn rmaponunia conemn, Me-9,
yCTaHOBIIEHNE N3MEHEHUSA MI13,
KMCMNOTHOCTW cpeabl. MWS-7,
MY4
2. JlabopaTtopHas paboTa
«Peakunun rugponmsa.
3 |Paspen 3. UccnepoBaTtb cTpoeHue n |[KoHTponbHasa paboTa
CTtpoeHue u CBOMCTBA 5
cBoOWCTBa HeopraHMYecknx BelecTB «CBolicTBa HeopraHU4eckux
HeopraHuyeck BellecTs»
MX BellecTB
3.1 [Knaccudpumkaum |Knaccudpmumposatb 1. Tect «HomeHknaTypa u OK 01, OK
A, HeopraHn4eckmne BeLLeCcTBa |Ha3BaHME HEOpPraHMYecknx 02,
HOMEHKNaTypa |[B COOTBETCTBUU C UX BELLECTB UCX0A4s U3 NX
N CTpoeHue CTpPOEHMEM XumMudeckon oopmysibl Unm NP4, NP 7,
HeopraHn4ecku COCTaBIIEHNE XMMUNYECKOMN NT1- T3,
X BELLECTB dopMynbl UCxoas U3 Ha3BaHus!
BELLECTBA MO MeXOyHapOoOHON JIH1, M14-
NN TpMBUANbHON 16, MI2,
HOMEHKIIaType». M3, MY4

2. 3agaum Ha pacyeT MaccoBOW
Jonu (Maccbl) XMMU4YeCKOro
aneMeHTa (CoeanHeHns1) B
Morekyne (cmecn).

3. MNpakTnyeckune 3agaHus no
Knaccugukaumm, HOMeHKnaType u
XUMUYECKUM popMynam
HeopraHNM4YecKknx BeLLecTB
Pas3nMyHbIX KNaccos.

4. MNpakTnyeckne 3agaHus Ha
onpeneneHne XmmMm4eckomn
aKTMBHOCTW BELLECTB B
3aBMCUMOCTU BMAA XMMNYECKOWN
CBSA3U U TUNAa KpUCTanNnmMyecKomn
peLLEeTKN.
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Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
ummn
3.2 [®dusumko- YcTtaHaBnuBaTb 1. Tect «OcobeHHOCTU OK 01, OK
XUMMyeckume 3aBMCUMOCTb OU3MKO- XUMUYECKUX CBONCTB OKCUAOB, 02,
CBOMCTBa XUMUYECKUX CBONCTB KWMCNOT, OCHOBaHUM, aMdOTEPHbIX
HeopraHM4yeckn |HeopraHM4Yeckux BeLEeCTB |FMAPOKCUMAOB U CONemy». NP4, P 7
X BELlecTB OT CTPOEHMSI aTOMOB U1 nT1-3
MOneKyn, a Takke THna 2. 3a,EI,aHI/1fI Ha cocTaeneHne HA Il|1-
KPUCTANNMYECKoN peleTkn |YPABHEHMIA XMMUYECKIX peakLni ¢ o5 MHG
y4acTmem NpOCTbIX U CIOXHbIX ’ ’
HeopraHNM4YeCcKMx BELLECTB: Min2-4,
OKCMOB MeTanmnoB, HemeTannos 1 131, My1
aM@OTEPHbIX ANIEMEHTOB;
HeopraHN4ecKnx K1CroT,
OCHOBaHW 1 aMPOTEPHbIX
rMOPOKCUAOB, HEOPraHNYECKNX
Conen, XxapakTepusyoLmx nx
CcBOWCTBA 1 cnocobbl NoNyyYeHus.
3. MNMpakTnko-opneHTUPOBaHHbIE
TeopeTnyeckne 3agaHus Ha
CBOWCTBA M NoslyvyeHne
HeopraHNM4eCcKknx BeLLeCTB.
4. JlabopaTopHasd paboTta
«CBoricTBa MeTanmoB u
HemeTannoB».
3.3 |Mpouseogcteo |O6GoCHOBLIBATL 3HAYEHME U |[1pakTUKO-OPUEHTUPOBAHHLIE OK 01, OK
HeopraHn4eckn [npuMeHeHve 3aaHunsi MO COCTaBEHNIO 02,
X BeLecTB. HeopraHN4yecKMx BELLECTB B [XMMUYECKNX peaKLMn C y4acTuem
3HayeHune u OblTOBOM U HEOpraHN4eCKNX BELLECTB, NP4, NP 7,
NpUMeHeHne B |NPON3BOACTBEHHOM MCNONb3yeMbIX 4N UX NT1-3,
ObITY U Ha OeATeNbHOCTU YeroBeka ux |MaeHTUuduKaumm n MH1, M20-
npov3BoacTBe  |PU3NKO-XMMUYECKUMN NPOMbILLUNEHHBIX CNOco60B 25. MI5,
cBoncTBaMmn nony4eHus. MW7, N31-
4, MY3
4 |Paspen 4. MccnepoBatb cTpoeHune n |[KoHTponbHasa paboTa
CTtpoeHue u CBOWMCTBA OpraHn4YecKkux .
N e BeLeCTB «CTpoeHue u cBOUCTBA
opraHNyeckmx OpraHM4YecKux BeLecTB»
BelwecTB
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs eMble

Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH

ummn

4.1 |Knaccudmkaum |KnaccuduumpoBaTb 1. 3agaHusa Ha cocTaBneHune OK 01,

S, CTPOEHME N |OpraHNYeckre BellecTBa B |Ha3BaHWN OpraHN4eCcKmnx JIP4, NP7,
HOMeHKnaTypa |COOTBETCTBUM C UX coeavHeHun no TpusmanbHon unu |J1T1- J1T3,
OpraHMYyeckux |CTpOEeHnem MeXayHapoaHom M6-8,
BELLECTB cuctemaTmyeckon HomeHknatype. (MJ11-3,
MWN4-7,

2. 3apgaHus Ha cocTaBneHne MY1

NOSHbIX Y COKPaLLEHHbIX

CTPYKTYPHbIX hopMyn

OpraHMYyecKkux BeLlecTB

OTAEeNbHbIX KIacCoB.

3. 3agaun Ha onpegeneHune

npocTtenen opMynbl

OpraHMYyeckon MOseKysbl, NCxoas

13 anemMeHTHoro coctaea (B %).

4.2 |CowcTBa YcTtaHaBnuBaTb 1. 3agaHua Ha cocTaBneHue OK 01, OK
OpraHuYyecKux |3aBUCUMOCTb (PU3NKO- ypaBHEHUN XUMNYECKUX peakuun ¢ 02,
coeanHeHnn XUMUYECKMX CBONCTB yyacTmeM opraHMyecKknx BeLecTB

OpraHMyecKmnx BeLecTB OT [Ha OCHOBaHUWM NX cocTasa U P4, NP7,
CTPOEHNSA MOneKyn CTPOEHUS. 1T1- 73,
JIH1, M14-
2. 3apaHusa Ha cocTaBreHue 18, M4,
YPaBHEHUN XUMUNYECKMX peakumi, |MWN1-3,
UNIOCTPUPYIOLLNX XUMUYECKNE MYy2

CBOWICTBA C y4€TOM MEeXaHM3MOB
NpOTEKaHUsI AaHHbIX peakumii n
reHeTUYECKOWN CBSI3N OpraHUYeckmnx
BELLLECTB pa3HbiX KNaccos.

3. PacyeTHble 3agaym no
YPaBHEHNAM peakunin ¢ y4acTuem
OpraHMYeCcKnX BeLLEeCTB.

4. JlabopaTopHasd paboTta
«lMonyyeHune aTuneHa n nsyyeHne
€ro CBOWCTBY.
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble

Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH

ummn

4.3 |Oprannyeckne |O60CHOBLIBaTb 3Ha4YeHME U |[1paKTUKO-OPUEHTUPOBAHHbIE OK 01, OK
BeLlecTBa B NpUMeEHeHNe OpraHMYecKMX [3agaHnst N0 COCTaBMEHMIO 02,
XnsHeaeaTenbH |BewwecTB B 6bITOBOM U XUMUYECKMX peakuni ¢ y4actmem
OCTM YenoBeka. |MpoM3BOACTBEHHOW OpraHM4ecKkux BeLLecTB, P4, NP7,
MpoM3BOACTBO |AEATENBHOCTM YenoBeka MX [MCNonb3yemblX A51s UX - 173,
N NPUMEHEHME  |PUINKO-XMMUYECKUMM naeHTudukaumm B 6oITy n JH1, T116-
OpraHM4yecknx |cBomcTBamu NPOMbILUNIEHHOCTMW. 25, MI5,
BELLECTB B M4,
NPOMBbILLIIEHHOC na3.4,
™ MY4

5 |Pas3pen 5. UccnepoBaTthb KoHTponbHasa paboTa
KnHeTn4yeckme |paBHOBECUE U CKOPOCTb 5
- XMMUYECKNX peaKLyil «CKOpPOCTb XMMUYECKOW
TepMoauHaMm peakuum u xmummyeckoe
D paBHOBecue»
3aKOHOMEpPHOC
TU NPOTEKaHUA
XUMUYECKUX
peakuumn

5.1 [KnHeTnuyeckne |WccnepoBath BNUSHNME 1. labopaTopHas paboTta Ha OK 01, OK

3aKOHOMEPHOCT |KOHLIEHTpauun BbIGOp: 02,
N NpOoTEeKaHUs  |pearmpyroLmnx BeLecTs n
XUMUYECKYX TeMMepaTypbl Ha CkOPoCTb |~ «OnpepgenexHne 3aBMCNMOCTH IP4, NP7,
peakLmi XMMUYECKUX peaKLii CKOpOCTY peéakuun ot 1T1-3
KOHLIEHTpauun pearnpyroLimx :
BELLEeCTBY; JH1,
M1,6,20,
— «Onpegenexnne 3aBMCUMOCTH M1, MA3,
CKOPOCTW peaKkumn oT MY3
TemnepaTypbi».
2. MpaKTNKo-opneHTUpPOBaHHbIE
TeopeTuyeckne 3agaHus Ha
aHanua (pakTopoB, BAUSIOLNX HA
N3MEHEHME CKOPOCTU XMMUYECKON
peakuuu.

5.2 |TepmoanHamund |AccnepoBaTth BNUSHNE 1. 3agaum Ha pacuyeTbl TennoBbix | OK 01, OK
eckue M3MEHEHUS KOHLUEHTPaUMN |3dhdEKTOB XMMMUYECKNX peakumn u 02,
3aKOHOMEPHOCT |BELLECTB, peakuun cpeapl U onpegenexHve Tmna peakumm (no
N NpoTekaHus |TemnepaTypbl Ha TEennoBoMy 3PEKTY: IK30- U IP4, 1P 7,
XUMUYECKNX CMELLEHNE XMMNYECKOrO 9HAOTEPMUYECKME). NT1-3,
peakumi. NHA, M14-
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
uun
PaBHoBecue paBHOBecCUA 2. NpaKkTMKO-OpMeHTUPOBAHHbIE 15, MIn2-4,
XUMUYECKMX 3aaHus Ha NpUMEHeHne M1-3
peakumm npuHumna Jle Wartenbe ans
HaxoXaeHust HanpaeneHus
CMeLLeHMs paBHOBECUS
XUMUYECKOWN peakummn n aHanma
(haKTopOB, BMMAIOLLNX HA
CMeLLEHME XMMMUYECKOro
paBHOBECKS.
3. JTabopaTtopHas paboTa
«M3yyeHne BNUSIHUA pasnmyHbIX
¢akTOpOB Ha cMeLLeHne
XUMUYECKOro paBHOBECUSY.
6 |Paspen 6. UccnepoBatb KoHTponbHasa paboTta no teme
OucnepcHble |AMcnepcHble CUCTEMBbI «AuncnepcHble cUCTeMbI»
CUCTEeMbI
6.1 [ducnepcHble Pasnnyatb UCTUHHbIE 1. 3agaum Ha npuroToBneHmne OK 01, OK
CUCTEMbI U pacTBopbI, KonnongHble pacTBOpOB. 02,
dhakTopbl NX pacTBopbI U
YCTOMUMBOCT  |rpyBoamcnepcHble cuctembi|2: 1PAKTMKO-OpUEHTUPOBaHHbIE OK 07,
Ha OCHOBE XMMUYECKOro pacyeTHble 3aaHus Ha NP4, NP7,
sKCnepuMeHTa OnCNepCHbIE CUCTEMBI, NT1-3,
ncnosb3yemMmble B ObLITOBOW 1 JIH1,
NpPON3BOACTBEHHON OEATENBHOCTU J1IP10,
yernoseka. N31-4, 16,
18, M 4-
6, M5,
MY1
6.2 [WccneposaHue |WAccnepoBatb pu3nko- JlTabopaTopHas paboTa (Ha OK 01, OK
CBOWCTB XUMWYECKME CBOMCTBA BbIOOD): 02,
ONCMNEpPCHbIX pasnnyHbIX BUOOB
CUCTEM [INCNIEPCHBIX CUCTEM — [NpurotoBneHne pacTBOpoOB; JIP4, 1P 7,
— WNccnepoBaHue AncrnepcHbIX JIT1-1IT3,
CUCTEM.
JIH1, IM14-
19, M3,
M6
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Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble

Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH

uun

7 |Paspen?. UccnepoBatb cBOUCTBA

KayecTBeHHbIe |OpraHU4YecKux n

peakumm HeopraHM4ecKux BeLecTB

OoOHapyXeHusi |C ucnonb3oBaHUeM

OpraHM4YecKux |KayeCTBEHHbIX peaKLuun

7]

HeopraHM4eck

MX BellecTB

7.1 |O6HapyxeHne |WccnepoBatb 1. JlabopaTopHaa paboTa (Ha OK 01, OK

HeopraHM4yeckn |KadeCTBEHHbIE peakunm BbIOOP): 02,
X KATUOHOB U |HEOpraHMYecKMx BeLLEeCTB
AHUOHOB — AHanuTtnyeckue peakuum NP4, NP 7,
katuoHoB |-VI rpynn;
JIT1-3,
— AHanuTtnyeckue peakuum JIH1, M19-
aHWOHOB. 20, MI1,
MIN7, 132,
2. lMNpakTnyeckne 3agaHnd Ha MY?2
COCTaBIiEHNE YpaBHEHUN peakunin
obHapyxeHus katnoHos |I-VI rpynn
N @HWOHOB, B T.4. B MOSIEKYNIAPHON
N MOHHOW chopMax.

7.2 |O6HapyxeHne |WccnepoBatb 1. JlaGopaTopHas paboTa (Ha OK 01, OK
OpraHMYeCKUX |KayecCTBEHHblE peakumm BbIGOP): 02,
BELLECTB OpraHMYecKnX CoeguHeHnn
OTAENbHBIX OTAENbHbIX KNAacCoB — KayecTBeHHble peakumn Ha NP4, NP 7,
KITACCOB G oTaenbHble knaccel opraHmdeckmx | J1T1- J1T3,
MCronb3oBaH1e BELLECTB, IHA,

M — KayecTBeHHbIV aHann3 10,12,
KaquTBVeHHb'X OpraHNYeCcKMUX COeaUHEHNI NO MI4,
peakumn PYHKUMOHANbHbIM rpynnam. MWNS5-7
2. MNpaktnyeckne 3agaHus Ha
COCTaBIIEHNE Ka4YeCTBEHHbIX
peakunin obHapyxeHus
OpraHNYeCKMUX COEANHEHWIA.
Il [MpuknagHon moaynb
8 |Paspen 8. OueHuBaTb nocneacTsBua |3awmTa Kenca (c yuetom

Xumusa B ObITy
7

ObITOBOM U
NpPou3BOACTBEHHOMN
AesATenbLHOCTU YyeroBekKa

oyaywen npocdeccuoHanbHoOn
OeATeNnbHOCTH)
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Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
ummn
npon3BoOACTBE |C NO3MLUN
HHOW 3Konorn4yeckom
AeATenbHOCTU |6e3onacHocTU
yenoBeka
Xnmusa B 66Ty 1 |OueHuBaTb nocnencrtems  |Kenc (¢ ydyetom Byayluen OK 01, OK
NPOW3BOACTBEH |OLITOBON 1 npodeccrMoHanbLHoOn 02, OK 04,
HoMn NpPoOM3BOACTBEHHOM neaTenbHOCTK) OK 07,
OEATENbHOCTN  |4eATenbHOCTM YernoBeka C
yenoseka NO3NLINI SKOMOTMYECKON Bo3MOHble TEMbI KENCOB: MK 1.4,
GesonacHocTy 1. NoTennexne knumaTa 1 HT-r-ll-’1J:|§7’
BbICBOOOXAEeHWE ra3oBbIX MNH1, ’
rmapaToB CO AHA OKeaHa. nP10,
2. byayuime maTepvansl Ans T131-4,
aBua-, MaLUMHO- U M22-25,
NpubopoCTpoEHMSI. MI15,
MN2-7,
3. HoBble maTepuansl ans Na1-5,
CONHeYHbIX baTape. MYy4
4. JlekapcTBa Ha OCHOBE
pacTUTenbHbIX NpenapaTos.
9.2 |Pasgen 9.2. MHTepnpeTMpoBaTtb YyebHo-uccnenoBaTesibCKUmn
UccnepoBaHume [xnuMmmnyeckme npoLecchbl U |NPoeKkT (C yyeTom byayluen
M XUMUYECKUn (siBneHusi B TexHocdepe |npocheccrMoHanbHoOm
aHanus AeATeNnbHOCTH)
obbeKkToB
TexHocdepsbl
9.1.1|OcHoBbl BbinonHaTte nonHei umkn | 1. JlabopaTtopHasa paboTta OK 01, OK
nabopaTopHON |3KCNepPUMEHTarbHOIro «OcHoBbl NabopaTopHomn 02, MK 1.4,
NPakTukn B ncenegoBaHusa ¢ NPaKkTUKNY. MK 4.5,
npodpeccmnoHan |cobniogeHnem npasun JIP4, NP7,
BHBIX 6€30MacHOro 0BpaLLeHIs C 2. TvinoBble pacyeTbl N0 TEMaTUKe
naGopaTopusix |BeLLecTBamMu 1 SKCnepumeHTa. nT1-3,
nabopaTopHLIM 3. 3agayun Ha BblUKCIIEHME Mgz‘ol\ililé
obopynoBaHueEM ’ ’
CpeAHero 3HayeHns na3

AKCnepumMeHTarnbHbIX JAaHHbIX,
MOrpeLUIHOCTH.

4. MNMpepacTtaBneHne pesyrnbTaToB
3KCNepuMeHTa B pasfnyHom
dopme (Tabnuua, rpaduk, oTyeT,
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Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
uun
Joknag, npeseHTaums).

9.1.2 | XumMmnyeckumn UccneposaTtb xumundecknin |1. 3agaumn Ha onpegenexHme OK 01, OK
aHanms npob cocTaB Npob TEXHMYECKON |MeTannoB, HEOPraHUYeCKnX 02, OK 04,
TeXHN4YecKomn BOAbl aHWOHOB U opraHmyeckmx Bewects| OK 07,
BOAbI B TEXHNYECKOWN BOAE pa3HOro

Ha3Ha4YeHusI. P4, NP7,
2. [NpaKTNKo-0pMEeHTUPOBAHHbIE T3,
TeopeTnyeckme 3agaHusi Ha Loy
cocTaB BoAbl U Ccriocobbl nP10,
BblpaXXeHNS KOHLEHTpaLUui, 1 N131-4. 116-
nepecyeT KOHLUEHTpaumi (c 7.20,
MCMNONb30BaHNEM HOPMATUBHbIX MIT3,
OOKYMEHTOB). M2-5,
3. 3agaHne «XnMmmnyeckmn coctas No4, My3-
TEXHUYECKOW BOAbI, TUM BOAbI U 4,
cnocobbl ee npuMeHeHus» (c MK 1.4, MK
MCMNONb30BaHNEM HOPMAaTUBHbIX 45

[OKYMEHTOB).

4. JlabopaTopHasd paboTa (Ha
BbIOOD):

— OnpeneneHne xnopuaos
MEeTO4O0M TUTPOBaHUS B
TEXHNYECKON BOAE;

— OnpepneneHne XecTKoCcTu
TEXHUYECKOW BOAbI METOAOM
TUTPOBAHMUS.
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Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
uun
9.1.3| XnmMmnyeckum WcecneposaThb cogepkaHme [1. TecT no teMe «XMMUYeckmm OK 01, OK
KOHTPONb yrrekucnoro rasa B cocTtaB aTtmoccepHoro Boszgyxa u |02, OK 04,
KayecTtBa BO3yxe BO34yxa paboyen 30HbI». OK 07,
BO3ayxa
2. NpaKkTNKO-OpUeHTUPOBAHHbIE JIP4, NP7,
3a/laHnsa Ha XMMUYECKUI aHanu3 NT1-3,
cocTaBa BO3fyxa. JIH1,
3. JTabopaTtopHas paboTa J1P10,
«Onpenenexnne coagepxaHus 191-4,
YINEeKNCroro rasa B Bo3ayxe M16, 20,
22, MNN2,
NOMELUEHMA SKCTIPECC-METOAOMY. | 113 [131-
3, MK 4.3,
MnK4.5
9.1.4| XumMmunyeckunm NceneposaTtb Npobbl 1. MNpakKkTMKo-OpUEeHTUPOBAHHbIE OK 01, OK
aHanms npob MaTepuanoB CTPOUTENBHO- |3a4aHus N0 XMMUYECKOMY 02, OK 04,
MaTepuanos pecTaBpaLMOHHOWM aHanuay npob matepuanos OK 07,
CTPOUTENBLHO- |OEATEeNbHOCTU N An3arHa  |CTPOUTENbHO-peCcTaBpaLMOHHON
pecTaBpaLMOHH OeaTenbHOCTU 1 gn3aniHa. NP4, 1P,
,Z:FITGJ‘II:HOCTVI 2. labopaTtopHasi paboTa (Ha ”J:::I ;3’
 an3anHa BbIGOP): ’
— WM3rotoeneHune kpacok (nogbop nP10,
MUIMEHTOB N CBA3bIBAOLLMX 1191-4,
BELLECTB); Mi4-5,
M20-25,
— WNccnepgoBaHue cBOMCTB MN2-4,
BSKYLLMX BELLECTB Ha npumepe J133-5,
rmnca. MY3, MK
2.2
9.1.5|WccnepoBaHmne |ccnepoBatb XMMMYeckUn | Y4ebHo-McecrnegoBaTenbCKUm OK 01, OK
00BbEeKTOB cocTaB 00beKToB NpoekT B obnactu uccnegosanus | 02, OK 04,
TexHocdepbl  |TexHocdepbl Ha Npumepe  (06BLEKTOB TexXHocdepsl. OK 07,
TEXHNYECKON BOAbI U
MaTeprarnos CTPOUTENbHO- Bo3MOXHble TEMbI MPOEKTOB: P4, J1P7,
pecTaspaLnoHHoN . 1. KoHTponb KavecTaa J1T1-3,
AGATENBHOCT M AN3anHa Loy ueckoii BOAb! pa3HbIX BUOOB JTHA1,
B COOTBETCTBUM C METOANKAMMU MO
FOCT. JP10,
N131-4,
2. Co3gaHne gekopaTuBHON M20-25,
MIe,
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
ummn
LUTYKaTypPKW. M1-7,
J135, MY1,
3. MNurmeHTLI B N3enusax u3 MK 2.2, MK
cTekna. 14

4. ViccnenoBaHve paspyLualoLLEero
[eWCTBUS BObl HA CTPOUTENbHbIE
martepuansl.

5. OueHka cocTosiHus Bo3ayxa
pabo4ei 30HbLI cneynanncta
(TexHonora, ctpouTensa u T.n., C
yyeTtom obnactu
npodeccmoHaneHom
OeATenbHOCTN) B COOTBETCTBUM C
HOPMAaTMBHLIMW JOKYMEHTAMM.
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YPOBHVI OCBO€EHUA yqe6Horo mMaTepuana no gucumnninHe Xumus:

-penpoAYyKTUBHbLIN  (BbINOMHEHWE JAeATenbHOCTM Mo o6pasuy, WHCTPYKUUM wWnn nog
PYKOBOACTBOM);

-NPOAYKTUBHLIA  (NNaHUPOBaHWE U CaMOCTOSITENIbHOE BbLINOSHEHWE OESTENbHOCTY,
pelleHne npobrnemMHbix 3agay);

OueHka uHOMBMAyanbHbIX 06pasoBaTeNbHbIX OOCTUXEHWA MO pe3ynbTaTaM Tekyllero
KOHTPONA M MPOMEXYTOYHOM aTtTecTauum nNpoM3BOAMTCA B COOTBETCTBMM C YHUBEPCAanbHOW
wkanou (tabnuua).

MpoueHT KayecTBeHHas oueHKa MHAMBUAYanNbHbIX
pe3ynbTaTUBHOCTHU obpa3soBaTefibHbIX AOCTUKEHUN
(npaBUNbHbLIX OTBETOB)
Bann (oTmeTKa) Bep6anbHbin aHanor

90 - 100 5 OTtnunyHo

80 - 89 4 XopoLuo

70-79 3 YaoBneTBOpUTENBHO
meHee 70 2 HeypoBneTBopuTenbHO
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