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1. ITacmopT (poHIa OLIEHOYHBIX CPECTB

1.1. O6saacTh NpUMeHeHust

@OoH/I OLEHOYHBIX CPEACTB JI MPOBEIACHUS TEKYIIETO KOHTPOJS U IPOMEKYTOUYHOM
arrecTanuu oOydaromuxcs (manee — MOH OIEHOYHBIX CPEJICTB) MpEIHA3HAYCH JJIsi MPOBEPKHU
pe3ynbTaToB ocBoeHUs yueOHo# qucuumminabl CO0.02.01 XuMusi o0CHOBHO# MpodhecCHOHaIbHOM
00pa3zoBaTeNbHOW MPOTpaMMbl  CpelHero MpodecCHOHAIBHOTO oOpa3oBaHMs (nmamee —
00pa3oBaresbHON MporpamMmel) 1o crnenuaibHoCcTH 43.02.17 TexHOMIOTUH UHTYCTPUH KPACOTHI.

VYyeonas quctumnaa COO0.02.01 Xumus u3ydaercs B TEUCHHE OJTHOTO cemecTpa. Dopma
aTTECTAIlMU IO CEMECTPaM.

Cemectp dopma aTTecTanuu
Bropoii HuddepennupoBanHblii 3a4eT

@DOH/T OLICHOYHBIX CPEJICTB MO3BOJSET OLEHUTH JOCTHKEHHE OOYyJaronuMucs 0O0IIMX
KOMIIeTeHIIHIA:
Obwue komnemenyuu (OK):

OK O01. BeiOupath cmocoObl pemieHus 3agad MNpopecCHOHATBHONW JIEeATEIbHOCTH
MIPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpEICTBAa IMOWCKA, aHAW3a W HMHTEPIpPETALUU
uH(popManuu ¥ MHOOPMAIIMOHHBIC TEXHOJIOTMH IS BBHITIOTHEHHS 3a1ad MpodecCHOHATBHON
JESITEIbHOCTH;

OK 04. 3¢ddexTrBHO B3aMMOIEIICTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMaHJIE;

OK 07. CopnelicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIICH CpPEIbl, PECYpPCOCOCPEKCHHUIO,
OPUMEHSTh 3HaHWs OO0 W3MEHEHWH KIuMaTa, MNPUHIUIB OEpeXITMBOrO IMPOU3BOJCTBA,
3¢ (HEeKTHBHO JCUCTBOBAThH B YPE3BBIYANHBIX CUTYAIIUSX;

JInyHOCTHBIE Pe3yJIbTATHI PeaJn3alui NPOrpaMMbl BOCITUTAHUS

JInuyHOCTHBIE pe3yJIbTAThI Kon
peasu3aluy NporpaMMbl BOCIIUTAHUS JIMYHOCTHBIX
(Oeckpunmopwi) pe3yJbTaToB
peanu3anuu
NPOrpaMMblI
BOCIIUTAHUSA
[IposiBnsromnic M IEMOHCTPUPYIOLIMK  yBaKeHHWE K TpPyAy YEIOBEKa, JIP 4

OCO3HAIOIIMK IIEHHOCTh COOCTBEHHOTO TpyJda M Tpyda JIpYrHxX JItoJei.
OKOHOMHUYECKH aKTUBHBIM, OPUEHTUPOBAHHBIH Ha OCO3HAHHBIN BHIOOP CQeEpbl
npoeCCUOHATBHON JESITEIbHOCTH C Y4YeTOM JIMYHBIX JKH3HEHHBIX IUIAHOB,
MOTpeOHOCTEH CBOEM CEMBbU, POCCHHCKOro oOmecTBa. Bripaxkarommit
OCO3HaHHYI0 TOTOBHOCTb K IOJYYEHHUIO MPO(ecCHOHANBHOTO 00pa3oBaHus, K
HEMpepbIBHOMY OOpa30BaHUIO B TEYCHHE HKU3HU JleMOHCTpUPYIOLIHA
MO3UTUBHOE OTHOIIEHHE K  PEryJMpPOBAHHUIO TPYJIOBBIX  OTHOILEHUH.
OpueHTHpOBaHHBI ~ Ha  camooOpa3oBaHWe U MPO(ECCHOHATBHYIO
MEPEernoAroTOBKY B  YCJIOBHMSIX CMEHbl TEXHOJIOTUYECKOTO yKIaga U
COITYTCTBYIOIIUX COLHMANBHBIX MepeMeH. Ctpemsmuiicss K (pOpMUPOBaHUIO B
CeTeBOW cpele JIMYHOCTHO U  NpOo(eCcCHOHATBLHOTO  KOHCTPYKTUBHOTO
«¢poOBOTO CIIea»

Ocosnatonuii  ce0s rpaxmaannHoM Poccun wu  3amuTHUKOM OTedecTsa, JP 7
BBIPOKAIOIINN CBOIO POCCUUCKYI0 HWJIEHTUYHOCTh B TOJUKYJIBTYPHOM H
MHOTOKOH(ECCHOHATHPHOM POCCHUHCKOM OOIIECTBE U COBPEMEHHOM MHUPOBOM
coobmiectBe. Co3HaOMMNA CBOE €IUHCTBO ¢ HapoaoMm Poccuu, ¢ Poccuiickum
TOCYIapCTBOM, JEMOHCTPUPYIOIIMKA OTBETCTBEHHOCTh 3a PA3BUTHE CTPaHBbI.




4

[TposiBnsronIniA TOTOBHOCTH K 3amuTe PoauHbl, CIOCOOHBIN apryMEHTHPOBAHHO
OTCTanBaTb CYBCPCHUTCT M JOCTOMHCTBO Hapoda POCCI/II/I, COXpPaHATh U
3alMIIaTh HCTOPUYECKYIO MTpaBay 0 POCCUICKOM rocy1apcTBe

bepexxyiuBO OTHOCSIIMICA K MOPUPOJHOMY HACIEAUIO CTPaHbl W MHUPA, JIP 10
MPOSIBISIOMIUN  C(HOPMHUPOBAHHOCTh JKOJOTHYECKONH KYJIbTYpPhl Ha OCHOBE
MOHUMAHUS BIUSHUS COLUAJIBHBIX, SKOHOMHUYECKUX U TNpodecCHOHATHHO-
MPOU3BOACTBEHHBIX MPOLIECCOB HA OKPYKAWIIYI0 cpeay. Belpaxkarommii
JEeSTeNIbHOE HEMPUATHE ACUCTBUN, IPUHOCAIIUX Bpel IPUPOJIE, PACTIO3HAIOIIU I
OMACHOCTH CpEeIbl OOWTaHUS, MPEIYNPEKIANUNA PUCKOBAHHOE TOBEICHUE
OPYTUX TpaKAaH, MOMYJISPU3UPYIOMINHA CIOCOObI COXPAaHEHUS IMaMATHUKOB
NPUPOJBl  CTpaHbl, PETHOHA, TEPPUTOPUM, TIOCEIICHUS, BKJIIOYCHHBIM B
00IIeCTBCHHBIC MHUIIMATUBEI, HAITPABJICHHBIC HA 3200TY O HUX

AKTHBHO IPUMEHSTD MOJy4YE€HHBIC 3HAHUS HA TIPAKTHKE. JIP 22

B pesynbrare nzyuenus aucuumauabsl CO0.02.01 Xumus oOydaronuecs J0KHBL:

- BJAJETh CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIOYAECT: OCHOBOIOJATAOLINE
MOHATUS (XMMHYECKUH 3JIEMEHT, aTOM, JJICKTPOHHAsl 000JI0YKa aroMa, 8-, p-, 0-3JEKTPOHHBIC
opOuTaIu aTOMOB, HOH, MOJIEKYJIa, BAICHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTh, CTETIEHb OKUCIICHUS,
XUMHUYECKasi CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA 00beM, YIJIEPOJIHBIM CKeleT,
GyHKUMOHATbHAS TPYIIa, PaauKan, HU30MEpHsi, W30MEpbl, TOMOJOTUYECKUN Psii, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPO- U a30TCOJEpIKAIINE COSTUHEHNUS, OUOJIOrMUeCKU aKTHBHBIE BEIIECTBA
(yryieBojibl, XUpBI, OETKH), MOHOMEpP, MOJHUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSPHBIC
COCIMHEHUS, KPUCTAIIMUECKas pelieTka, THUIBl XUMHUYECKHX peakuuid (OKUCIUTEITHHO-
BOCCTAHOBUTEJIBHBIC, DK30-U OSHIOTEPMHUUYECKHE, PEAKIIMU HMOHHOTO OOMeHa), pacTBop,
AJNEKTPOIIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS JHCCOIAINS, OKHCJIUTEb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHYECKON PEAKIINK, XUMUYECKOE PAaBHOBECHUE), TCOPUU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpOEHHUs opraHuueckux BemecTB A.M. byrtnepoBa, Teopus
ANEKTPOJIUTUYECKON THCccolanuu, nepuoandecknii 3akon [[.1. MenneneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHUH, (DAKTOJIOTHUECKHE CBEACHHUS O
CBOMCTBAaX, COCTaBe, MOJTYYEHUU U OE30ITaCHOM HCITOJIb30BAHUN BAKHEHIIINX HEOPTAaHUYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUUECKOM EATEeIbHOCTH YEeTIOBEKa;

- YMEThb BBISBIATH XapakKTepHblE NPU3HAKM W B3aUMOCBS3b W3YUYEHHBIX TOHSITHM,
MPUMEHSATH COOTBETCTBYIOIINE TTOHSTHUS MPU OMMCAHUHN CTPOCHHS U CBOMCTB HEOPTAHMUECKUX U
OpraHWYECKUX BEUIECTB M WX MPEBPALIEHUM; BBISBIATH B3aMMOCBS3b XMMHUYECKMX 3HAHUM C
MOHATUSMH U MIPEACTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEJIMETOB;

- YMETh UCIO0JIb30BAaTh HAMMEHOBAHUS XUMUYECKUX COEUHEHUN MEXTYHAPOIHOIO CO03a
TEOPETHYECKOW U MPUKIIATHON XUMUU U TPUBHATHHBIC HA3BaHUS BAXKHEHIIMX BEMIECTB (ITHIICH,
alneTulieH, TauIepuH, QeHon, Qopmanpaerun, yKCycHas KHCIOTa, TIWIHMH, YyrapHbBIA ras,
VIJIEKUCIIBINA Ta3, aMMHaK, TallleHass W3BECTb, HETaIlleHash W3BECTh, MUTHEBASI COJa U JIPYTHX),
COCTaBIATh (POPMYJBI HEOPTaHUYECKHMX M OPraHUYECKUX BEIIECTB, YPABHEHHS XHUMHUYECKUX
peakiuii, OOBSICHATh MX CMBICI;, TTOATBEPKIATh XapaKTEPHbIE XMMHUYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aITUCSIMU YPABHEHUN XUMUYECKUX PEAKIU;

- YMETh yCTaHABJIMBATh MPUHAIIEKHOCTh U3yUYEHHBIX HEOPTaHWYECKUX U OPTaHHMYECKUX
BEILECTB K OMNpPEACNICHHBIM KJaccaM W TpylrnaM COEAMHEHUH, XapakTepU30BaTh MX COCTaB U
BOKHEUININE CBOWCTBA;, OMNPEACISITh BUIbl XWMHUYECKHX CBs3eld (KOBaJIGHTHAs, WOHHAasi,
METaJIITNYeCcKasi, BOJOPOIHAS), TUIBl KPUCTALIUYECKUX PEIICTOK BEUIECTB; KIACCUPUIIMPOBATH
XUMHYECKHUE PEAKIINH;

- chopmupoBaTh MPEACTABICHUS: O XMMHYECKONH COCTAaBIISIFONICH €CTECTBEHHOHAYYHOM
KapTUHBI MHPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUH NMPUPOJIBI, B ((OPMUPOBAHUH MBIIIUICHUS U



KyJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPAaMOTHOCTH, HEOOXOOUMOH Uil pelIeHus
NPAaKTUYECKUX 3a/ad M HKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 30pPOBBIO U
MPUPOJHON Cpelie;

- YMETh IPOBOJIUTH PAcyeThl MO XUMUYECKUM (OpMyJaM U ypPaBHEHUSM XUMHUYECKHUX
peakuMii ¢ HCHOJb30BaHMEM (PU3MYECKMX BEIMYMH, XapaKTepU3YIOUIMX BelIeCTBA C
KOJINYECTBEHHON CTOPOHBI: MAaCChl, 00beMa (HOpMaJIbHbIE YCIOBHUS ) Ta30B, KOJIMYECTBA BEIIECTRA;
UCMOJIb30BaTh CHCTEMHBbIE XMMHUYECKME 3HAHUSA U1 IHPUHATUS pPELICHUMH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHUEM;

- yMeThb IUIAaHUPOBATh M BBINOJIHATD XUMHYECKMH HKCHEPUMEHT (IIpeBpalleHus
OpraHMYECKHUX BEUIECTB IPU HArpEeBaHMUU, IIOJyYEHUE ATHJIEHA W H3YYEHHME €ro CBOMCTB,
Ka4eCTBEHHbIE PEAKLMU Ha aJIbJETH]Ibl, KpaXMaJl, YKCYCHYIO KUCIIOTY; JeHaTypanus OeJIKoB Ipu
HArpeBaHWM, LBETHBIC PEAaKIMHU OEJIKOB; MPOBOJIUTH PEAKIIMH HOHHOTO OOMEHa, ONpEeneisTh
Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHbIE PEAKLIUU Ha Cynb(ar-, KapOOHAT- U XJIOPHJ-aHUOHBI,
Ha KaTHOH aMMOHHS; pelaTh »SKCIEpUMEHTalbHblE 3a7aud 1o Temam "Metamisl" u
"Hemeramibl") B COOTBETCTBUM C IpaBUJIAaMM TEXHHUKM O€30MAaCHOCTH NpU OOpaIIeHUU C
BELIECTBAMH M JIAOOpPaTOpPHBIM O00OPYAOBAHHMEM; IPEACTABIATh PE3YJIbTaThl XUMHYECKOIO
JKCHEpUMEHTa B (OpME 3allMCH YPAaBHEHHH COOTBETCTBYIOLIUX peakUMid U (GOopMyIupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

- YMETb aHAIM3UPOBATh XUMUUYECKYIO HH(OPMAIIHIO, TOJIy4aeMYIO U3 pa3HbIX HCTOYHUKOB
(cpencTB MaccoBoit nH(popMaru, cetb IHTEpHET U 1pyrue);

- BJIaJIeTh OCHOBHBIMH METOJJaMHM Hay4YHOT'O [TO3HAHMS BEIIECTB U XUMHUYECKUX SBJICHUH
(HabmroieHNe, U3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHUE);

- YMEThb IPOBOJUTH pacyeTbl 10 XUMHUYECKUM (popMylaM M ypaBHEHHSIM XMMHUYECKHUX
peakuuMii ¢ HCHOJb30BaHUEM (U3MUECKUX BEIMYMH, XapaKTEpU3YIOLUIUMX BEIIECTBA C
KOJINYECTBEHHOMN CTOPOHBI: MAacChl, 00beMa (HOpMaJbHbIE YCIOBUS ) Ta30B, KOJTMYECTBA BEILIECTBA;
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS U1 TNPUHATUS pPEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM

- yMeTb IUIAHUPOBAaTh M BBINOJHATh XHUMHYECKUN HKCHEPUMEHT (TpeBpalieHus
OpPraHMYECKHUX BEUIECTB IIPU HArPEBAHMM, IIOJyYEHUE OTHIEHA U H3YYEHHE €ro CBOWCTB,
KaueCTBEHHbIE PEAKI[MHU Ha aJIbJIeTU/Ibl, KpaxMall, yKCYCHYIO KUCJIOTY; AeHaTypalus OeJIKOB Mpu
HarpeBaHUH, LBETHbIE PEAKIMM OEJIKOB; MPOBOJUTH PEAKIMHM HOHHOTO OOMEHa, ONpeeisTh
Cpelly BOAHBIX PacTBOPOB, KaUECTBEHHbIE PEaKIIMU Ha cynbdar-, kKapOOHaT- U XJIOPHI-aHUOHBI,
Ha KaTHMOH aMMOHUS; pelarbh »JKCIEPUMEHTANbHBIE 3aJaud 1o TemaMm "Mertamisl" U
"HemeTannbl") B COOTBETCTBUU C MpaBWIaMM TEXHUKHM O€30MaCHOCTH MpH OOpaIlEHUH C
BEIIECTBAMH U J1a0OpaTOpPHBIM 00OpYyIOBaHMEM; NPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3aluCH ypaBHEHUH COOTBETCTBYIOLIMX peakuuil U (GOopMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

- chopMHpOBaTh MPEACTABICHUSI: O XUMUYECKOM COCTaBISIONIEH €CTeCTBEHHOHAYYHON
KapTUHBI MHMpa, POJIM XMMUHU B TO3HAHUM SIBICHUN MPUPOJBI, B (POPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAJIbHOW TIpPaMOTHOCTH, HEOOXOAMMOHN [UIsl pelleHus
NPAaKTUYECKUX 3aJad M DKOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0pOBBIO U
MPUPOJHON Cpelie;

- yMeTh COOJII0JaTh NpaBUiIa HKOJOTHUECKU IIeJIeCOO0Pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B IENSAX COXPAHEHUsI CBOETO 3I0POBbSI U OKPYKAKOUIEH MPHUPOTHON
CpEbl; YYUTBIBATH ONACHOCTb BO3JECHCTBHS Ha KUBBIE OPraHU3Mbl ONPEIECICHHBIX BEIIECTB,
MOHMMAasl CMBICJT TIOKa3aTels MpeIeIbHON JOIMyCTUMON KOHIIEHTpAI|H.

1.2. Ilnanupyemble pe3yJbTaThl OCBOEHUSI KOMIIETeHIUI

B pesynbraTe ocBoenusi mporpammbl gucturiuHel COO0.02.01 Xumus y4uTHIBAIOTCS
IUTaHUpyeMbIe pe3yabTaThl ocBoeHus ooumx (OK) u mpodeccuonanpubix (I1K) kommeTeHmmii:



Kon
KOMIIeTeHIIMH

Conep:kanue KOMIETEHIIUN

Ilnanupyembie pe3yabTaTbl OCBOCHUS
KOMIIeTeHI M

OK 01

Bribupats ciocoOs perieHus
3a1a4 MpoQecCHOHATIBHOM
JeSITeTbHOCTH TPUMEHUTETHHO
K Pa3JIMYHBIM KOHTEKCTaM

Ymenus:

pacrio3HaBaTh 3ajjadyy W/Win mpolieMy
B npoecCuOHATTLHOM U/
COLIMAIBHOM KOHTEKCTE

aHAJIM3UPOBATh 3a7ady W/UIU pobdiemy
U BBIJICTATH €€ COCTaBHBIE YaCTU
OIpEeNeNATh ATAIlbl PELIEHU 3a]jauu
BBIBISITE M A(PQPEKTUBHO  HCKATh
uHpopmaruto, HEOOXOAUMYIO  JIA
peLICHHS 33291 1/1ITH IPOOJIeMBbI
COCTaBJIATH IUIAH JIeHCTBUS

OTIpeNeNATh HEOOXOIUMBIE PECyPCHI
BIaJeTh  AKTyaJbHBIMH  METOAAMHU
paboThI

B NpPO(ECCHOHANBHON U  CMEXHBIX
chepax

peaan30BbIBATh COCTABJICHHBIN IJIaH
OLICHUBATh PE3YJAbTAT U TIOCIEACTBUS
CBOMUX JIeHCTBUH (CaMOCTOSITEIbHO HITH C
IIOMOUIbIO HACTABHUKA)

3HaHuA:

aKTyaJIbHBIN npodecCuOoHaTbHBIHI
U COLMAIbHBI KOHTEKCT, B KOTOPOM
MPUXOAUTCS padOTATh U )KUTh

OCHOBHBIE HCTOYHUKHU HH(pOpMAIUU
U pecypchl JUIsl pelleHusl 3anad U
npobiem

B po¢eCcCuOHAITBHOM u/unu
COLIMAJILHOM KOHTEKCTE

QITOPUTMBI  BBINIOJIHEHUS  paboT B
npodeccuoHaIbHON U CMEKHBIX
o0mnacTsx

METO/bI PaboThl B MPO(HEeCCHOHAIBHON U
CMEXHBIX chepax

CTPYKTYpYy IIaHa JJIsl peLIeHus 3a1a4
MOPSAZIOK OIIEHKH PE3yJIbTaTOB pPEIICHUS
3a71a4 MpoeCCUOHATLHON JesITeIbHOCTH

OK 02

Hcnonb30BaTh COBPEMEHHBIE
CpeZCTBa MOUCKA, aHAIN3a

U MHTEpIpeTaluu HHPopMaIui,
¥ MH()OpPMAIIMOHHBIE TEXHOJIOTUU
JUIA BBIIIOJIHCHUA 3a/1a4
npodeccCHoHaNBHOM
JESITEIIbBHOCTH

Ymenus:

ONpeneNaTh  3adaud  JUIsl  IOMCKa
uH(popManun

ompeneNniaTh HEeOOXOJUMble HCTOYHUKHU
uH(popManun

IUTAHUPOBATh nporecc MIOUCKa;
CTPYKTYPHUPOBATh HOTy4aeMyro
UHpOpMAIINIO

BBIJICTATH  Hawboiee  3HAaYMMOE B
nepevyHe HHPpopMaIuu

OLICHUBATh TPAKTHYECKYI0 3HAYMMOCTH
pe3yJIbTaTOB MOMCKA




oopmiATh PE3YJIBTATHI TIOUCKa,
NPUMEHSTH CPeACTBa HH(OPMAIIMOHHBIX
TEXHOJOTUH TSt peuieHus
npodeCCHOHATBHBIX 3aa4
UCTIOJIb30BATh COBPEMEHHOE
IIPOrpaMMHO€E 00ecTIeYeHNE
UCIIONIB30BAaTh  Pa3lIMuHbIC IH(POBEIE

CpelcTBa TUIst peleHus
npodeccuoHaNbHBIX 3a7a4

3HaHusn:

HOMEHKJIaTypa UH(HOPMAITMOHHBIX
HUCTOYHUKOB, MPUMEHSEMBIX B
PO EeCCUOHAIIBHON JIeATETHHOCTH
IPUEMBbI CTPYKTYpUPOBAHHUS
uH(popManuu

dbopmar  odopmieHHS  Pe3yIbTaTOB
nowicka WHGOPMAaNUU, COBPEMCHHBIC

cpeicTBa u yCTpoiicTBa
uH(popMaTu3alLuu

HOPSIJIOK ux NPUMEHCHUS u
IPOrPaMMHOE obecrnieueHue B

npodecCHOHATBHOM IESTETBHOCTH B TOM
YHUCI€ C MCIOJIb30BaHUEM IH(PPOBBIX

Cpe/ICTB
OK 04 OddexTuBHO YMmenns:
B3aMMOJICIICTBOBATH OpraHM30BbIBaTh  pabOTy  KOJIIEKTHBA
u paboTaTh ¥ KOMaH/IbI
B KOJUJIEKTUBE U KOMaH/Ie B3aUMOJIEHCTBOBATh c KOJIJIETaMH,
PYKOBOJACTBOM, KIIMEHTaMH B  XOJe
poQeCcCHOHANTBHOM eITeNbHOCTH
3HaHus:
MICUXOJIOTHYECKHE OCHOBBI
JIESITSIIBHOCTH KOJUICKTHBA,
MICUXOJIOTHYECKHE 0COOCHHOCTHU
JTUYIHOCTH
OCHOBBI IPOEKTHOU JAESITENFHOCTH
OK 07 CoJelicTBOBATh COXPAHEHUIO Ymenus:

OKpYKalolleu Cpeibl,
pecypcocOepeReHuto,
MPUMEHSTh 3HAHUS

00 U3MEHEHUH KJIUMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3(P(HEKTUBHO
JIEUCTBOBATh B YPE3BbIYAMHBIX
CUTYaLUAX

coOroaTh  HOPMBI  DKOJIOTHYECKOM
0C30IMacCHOCTH;

OTIPEJICIIATh HaIpaBIICHUS
pecypcocOepexeHus B pamkax
MPOPECCHOHAIBHON JIEATEIbHOCTH  T10
CIEIUAIBHOCTH, OCYIIECTBISATH paboTy C
COOJTIOZICHHEM TTPHHITAIIOB OEPEKITHBOTO
MIPOU3BOJICTBA

OpPTaHW30BBIBATE  MPO(ECCHOHATHLHYIO
JESTENIbHOCTh C YYeTOM 3HaHHi 00
W3MEHCHHH KIIMMATHYECKUX YCIIOBHU
peruoHa

3HaHus:




NpaBUjIa IKOJOTHYECKOW 0e30MacHOCTH
Opu  BEOEHUM  MPOo(ecCHOHATBLHOM
JeSITeTTbHOCTH

OCHOBHBIE PECYpChl, 3aJCHCTBOBAHHBIC
B IPO(ECCUOHATIBHOM 1A TEIILHOCTH
myT 00ecrieYeHHs PecypcocOepeKeHUs
MPUHIUITB OEPEXITMBOTO MTPOU3BOICTBA

OCHOBHBIC
KINMaTHYCCKHUX YCJ'IOBI/Iﬁ PEruoHa

HaIpaBJICHUA HU3MCHCHUA

1.3. IToka3aTe/iu OLleHKHU Pe3yJabTAaTOB 00y4YeHHsI

. | Pe3ynbTaTel
ConeprkaHue yueOHOM HanmeHoBaHUE OIIEHOYHOTO
JTUCIUTUTAHBI 00yuerma Bux kontposs cpencTBa/hopMa KOHTPOJIS
(OK, Jip i)

2 ceMecTp

Paznen 1. OCHOBBI CTpOCHUS BEIIECTBA

u tabmuma J[. 1.
Menpeneena

Tema 1.1. CtpocHue OK 01,0K 02, Texyrmmii [TpakTUyeckoe 3aHsTHE

ATOMOB XUMHUYECKUX OK 04, OK 07 | mpomeXyTOUHBII 3a4eT ¢ OIEeHKOM

9JIEMEHTOB M MPUPOIA JIP 10, 22

XUMHUYECKOU CBS3U

Tema 1.2. OK 01,0K 02, Texymmit [IpakTrueckoe 3aHsTHE

TleprogIecKuii 3aK0H OK 04, OK 07 | mpomMeXxyTOUHBIN 3a4eT ¢ OIeHKOM
JIP 4,7, 10, 22

Paznen 2. Xumudeckue peaxiuu

JTACCOIHAIIAA T
HOHHBIA 0OMEH

Tema 2.1. Tumnst OK 01,0K 02, | ITpomexyTOUHBIi IIpakTHueckoe 3aHsATHE
XMMHYECKHX PEaKIHii OK 04, OK 07 JlaboparopHas paboTa
JIP 4,7,10,22 3a4eT ¢ OLEHKOM
Tema 2.2. OK 01,0K 02, | IIpomexxyTOUHBIiH 3aueT ¢ OLEHKON
DNEeKTPOoNIUTHYECKAs OK 04, OK 07
JIP 4,7,10,22

Pasnen 3. Ctpoenue u cBoiicTBa HEOpPraH

HNYCCKUX BCUICCTB

JIP 4,7,10,22

Tema 3.1. OK 01,0K 02, Texymmi [IpakTHueckoe 3aHsATHE
Knaccnduxanms, OK 04, OK 07 | mpomeXyTOUHBIN 3ayer ¢ OLCHKOMI
HOMEHKJIaTypa u JIP 4,7,10,22

CTpOEHHE

HEOpPraHUYECKUX

BELIECTB

Tewma 3.2. ®usnko- OK 01,0K 02, Texymmi [IpakTHueckoe 3aHsATHE
xumnueckue cpoiicta | OK 04, OK 07 | mpoMeXyTOUHBIH 3aueT ¢ OLEHKOMN
HEOPTaHUYECKUX JIP 4,7,10,22

BELIECTB

Tema 3.3. OK 01,0K 02, | ITpomexyTOUHBIi JlaGopaTtopHas pabota
Wnentudukanus OK 04, OK 07 3a4eT C OLCHKOM




BEILIECTB, UX 3HAYEHUE
Y IPUMEHEHUE B
OBITOBOM U
MPOU3BOJACTBEHHOMN
JEATEIIbHOCTH
YyeJoBeKa

HEOPraHUYECKUX

BELIECTB

Paznen 4. CtpoeHue U CBOMCTBA OPraHUYECKUX BEIIECTB

Tema 4.1. OK 01,0K 02, Texymmun IIpakTHueckoe 3aHsaTHE
Knaccudukanms, OK 04, OK 07 | mpomMexyTOUHbIN 3a4eT C OIEHKOM
CTpPOCHHUE U JIP 4,7,10,22

HOMEHKJIaTypa

OpraHUYECKUX

BEIIECTB

Tema 4.2. CpoiicTBa OK 01,0K 02, | [IpomexyTo4HbIi [IpakTrueckoe 3aHsTHE
OpraHUYECKNX OK 04, OK 07 JlaboparopHast pabota
COCTHHEHHT JIP 4,7,10,22 3auer ¢ OLeHKOI
Tewma 4.3. OK 01,0K 02, Texymmit JlaGopaTopHas pabota
Unentudukanus OK 04, OK 07 | mpomeXxyTOUHBIN 3a4eT ¢ OIeHKOM
OpPraHUYECKUX JIP 4,7,10,22

Paznen 5. Kunetnueckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH TPOTEKAHUS XUMUUECKUX

peakuui
Tema 5.1. CkopocTh OK 01,0K 02, | ITpomexyTOUHBIi [IpakTueckoe 3aHaTHe
xumuueckux peaknuit. | OK 04, OK 07 3a4er ¢ OLeHKOMH
XUMUYECKOE JIP 4,7,10,22
paBHOBecCHE

Paznen 6. PactBopbl

Tema 6.1. ITouarue o
pacTBopax.
Hccnenosanue
CBOMCTB PacTBOpPOB

OK 01,0K 02,
OK 04, OK 07
JIP 4,7,10,22

ITpomexyTOUHBIN

JlaGoparopHas paboTa
3a4er ¢ OLEHKOU

Paznen 7. Xumus B ObITY ¥ MPOM3BOICTBEHHOM NIEATEIHHOCTH YeJIOBEKa

Tema 7.1. Xumus B
OBITY U
MIPOU3BOJICTBEHHOMN
JeSITeIbHOCTU
gyeJIoBeKa

OK 01,0K 02,
OK 04, OK 07
JIP 4,7,10,22

Texymmit
MIPOMEKYTOUHBIN

3a4er ¢ OIeHKOU

B cootBetrcTBUM ¢ yueOHBIM Tu1aHOM M0 AuctumminHe CO0.02.01 Xumus npenycMoTpeH
TEeKYIIUHA KOHTPOJIh BO BpeMs MPOBEJCHUS 3aHATUA M MPOMEXKYTOUHAs aTTecTamus B ¢Gopme

Cucrema KOHTPOJISI M OLIEHKHU Pe3yJIbTaTOB

I[I/I(I)(I)CPCHHI/IPOBE[HHOFO 3auéTa ¢ BHICTABJICHHEM UTOTOBOM OIIEHKH 3a BECh KypC.

2. 3aganus 115l KOHTPOJIA M OLIEHKH Pe3yJIbTaTOB

2.1. 3apanus I TeKyLIero KOHTPOJIst
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Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA
Tema 1.1. CTpoeHue aTOMOB XUMHYECKHUX 3J1eMEHTOB M NPUPOJAA XUMHYECKOH CBA3M
IIpakTnyeckoe 3ansiTHe

3ananue 1

YkazaTb 3JIeMEeHT, B aTOME KOTOPOro:

BapuanT 1 Bapuant 2

a) 25 NpoTOHOB a) 41 nporoH

0) 13 snekTpoHOB 0) 20 5eKTPOHOB

3ananue 2

HasBartb 1Ba s11ieMeHTa, B aTOMe KOTOPBIX:

BapuanT 1 Bapuant 2

3 SHEPreTU4eCKUX ypOoBHs S DHEPreTUYECKUX YpPOBHEU
3ananue 3

Onpenenutpb JBa 3JIEMEHTA, B aTOME KOTOPBIX Ha MOCJIEIHEM YHEPreTUUECKOM YPOBHE:
Bapuanrt 1 Bapuant 2

4 BaJICHTHBIX HJIEKTPOHA 7 BaJIEHTHBIX JIEKTPOHOB
3ananue 4

J.W1. MenneneeBa, HalUIIUTE 3JEKTPOHHBIE (DOPMYJIBI aTOMOB JIaHHBIX JIEMEHTOB:

YKka3aTb MECTOIIOJIOKEHUE DIIEMEHTOB B Hepnozmqecxoﬁ CUCTEMC XHMMHUYCCKHUX 3JJICMCHTOB

BapuanT 1 Bapuant 2
a) Ne 37 a) Ne 24

0) Ne 30 6) Ne 50
3ananue 5

Uem CXOIHBI U Ye€M OTJIMYAIOTCS 110 COCTABY U30TOIIBI:
Bapuanr 1 Bapuanr 2
019K 939K 3°17C1 ¥14Cl

Tema 1.2. Ileppogudecknii 3akon u Tadbaunna JI.A. Menneneesa

IIpakTHyeckoe 3aHsATHE

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX AIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U
CJIO’KHBIX BEIIECTB B COOTBETCTBHHU C MOJIOKEHUEM XUMHUECKOT0 dyieMeHTa B [lepuoanaeckoii
cucremMe

3aaHus AJ1s BBIIOJIHEHUSI TPAKTUYECKOW paboThl

l.YkaxkuTe Ha3BaHUE DJIEMEHTAa W 3apsij aTroma, €CIH SJIpO aToMa 3JIEMEHTa COACPKUT
45 HEUTPOHOB, a dNEKTPOHHAs1 00010UKa -34 IEKTpOHA.

2.Hamummte »nektpoHHyro Qopmyny aroma xene3a. Kak pacrpeneistorcs 37IeKTPOHBI
Had-moaypoBHe? YKaKUTE BBICIIYIO BAJIEHTHOCTH JKEJe3a.

3.Hanummwre sHepreTHYecKre AUarpaMMbl JJis aTOMOB XJIOpa, Xpoma, cepedpa.

4. Hanumumte 31eKTpoHHbIe hopMyIisl s noHoB: Fe2+, Cl-, S2-, Cu2+, Cr3+.

5.HazoBute 3JIEMEHTHI, HMEIoIINe clenyroime 3JIEKTPOHHBIE
bopmybr:a)1522522p63s23p5,6)1522522p63s2451;8)1522522p63523p64523d104p65514d5.
6.0npenenute MEpUOJ, pAl U TPYNIy, B KOTOPBIX HAXOASTCS JIIEMEHTHl C aTOMHBIMHU
HoMepamu: 14, 24, 52, 63.

7.YkaxuTe, Kakoe MoJIoKeHue B Tabnuiie MeHeneeBa 3aHUMAa0T dJIEMEHTBI C AIEKTPOHHOU
KoH(pUTypanuei atoma:a)1522522p63s23p6;6)1522522p63s2;
B)1522522p63523p64523d10;1)1522522p63523p64523d104p5. OTBET 00OCHYIITE.

8.CKOIBKO BaJICHTHBIX AJIEKTPOHOB B aToMax [ (14%{011170¢
anementoB:4Be,15P,17Cl,25Mn50Sn,42MO?
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9.V Kkakoro aroma, CTPOEHHE OJHEpPrudyeckux ypoBHeil koropwix: 1) [Ne]3s23p2; 2)
[Ne]3s23p4; 3) 3523p64) 352, -cuibHee BRIpaKSHBI HEMETAIUTMYECKUE CBOMCTBA?
10.CocTaBbTe 5JIGKTPOHHBIE CXEMbI CTPOEHUSI MOJIEKyJ. B Kakoil MoOJeKyse CBS3b
koBasieHTHas nojsipuas: 1) Cl2; 2) H2; 3) HCI; 4) NaCl.

11.YkaxuTe, B KaKol U3 JaHHBIX MOJIEKYII MOJISAPHOCTH cBsi3u Beimie: 1) HCI; 2) HI; 3) HBr;
4) HF.

12.B kakoM W3 TPUBEACHHBIX BEHIECTB 00pa3yeTcs MPEUMYIIECTBEHHO WOHHAs CBs3b:l)
CuCl2; 2) NaCl; 3) S02Cl2; 4) CO.

13.CocraBbTe cxembl cTpoenus moiekya: 1) 02; 2) BF3; 3) N2; 4) NH3.B kakoii u3 3tux
MOJIEKYJI CTeNeHb OKuciieHus 0, a BAJIGHTHOCTbD 3.

14.YkaxxuTe, 4yeMy paBHa BAJICHTHOCTh W CTENECHb OKHCIeHHsS (ocdopa B KUCIOTAX:
H3P02; H3P03; H3P04.

15.B Mojekysae Kakoro BeIIEeCTBa CTENEHb OKHUCICHUs atoMa (ocdopa Haumenbpmas: 1)
H3P04; 2) H3P03; 3) HPO3; 4) H3P02; 5) H4P207?

16.0npeaenure CcTeneHb OKHUCICHHS Meau B coenuHeHmsx: Cu20; Cu(NO03)2;
(CuOH)2C03; CuCl.

Tema 2.1. Tunbl XMuMHUYECKUX pPeaKIHi

IIpakTHyeckoe 3aHsATHE

[To3HaKOMBTECH €  TCOPETHYECKUM  MarepuajioM 1o TemMe «OKHCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN). Bremmonuute HWXCIPUBCACHHBIC 3a/IaHUS.

1. Kakue COCIUHCHHA n IIPpOCTBIC BCIICCTBA MOTYT IIPOABJIATH TOJIBKO
OKHCJINTEJILHBIE CBOMCTBA? BhInUIMTe Takue BCIICCTBA M3 NPCIIIOKCHHOIO IMCPCUHA, YKAKUTC
CTCIICHb OKHCJICHHUA 3JICMCHTA-OKHUCIIUTCIIA:

Bapuanr 1 Bapuanr 2
NHs, CO, SO, KMnOy4, Cly, H.S, Si0O, P203, H2SO4, H2SOs,
HNO:2. N2
2. Kakme  coemMHeHUSs WM TPOCTbIE  BEMIECTBA  MOTYT  MPOSBISATH TOJBKO

BOCCTAHOBUTEJILHBIE CBOMCTBA? Brimummre Takue BCIICCTBA M3 MPCIAJIOKCHHOI0 IMCPCUHA,
KaXXUTC CTCIICHb OKMCJICHUA DJICMCHTA-BOCCTAHOBUTCIIA:

Bapuanr 1

Bapuant 2

H.S, HMnO4, Mg, Al,03, KNO3

H2S03, NH3  SiO», P20Os, Fe

3. Ilogbepure  KOXGUIHMEHTH B

1. BapuaHt

NHs + O2 — NO + H2.0

PH3 + Cl2 — PCl3 + HCI

CuO + NHz — Cu + N2 + H20

Zn + H2SO4 — ZnSO4+ H2S + 4H20

BapHuaHT

P + NoO— N3 + P,0s

H2S + Cl; — S + HCI

HCI + MnO2 — Cl2 + MnCl, + H20
Cu + HNO3 — Cu(NOs3)2 +NO + H20

gD ERPROBRLODNDE

JlabopaTopHas paGora

CIIEYIOINX

KMnO4 + Na2SO3 + H2S04 — MnSO4 + NaxSO4 + K2SO4 + H2O

H2S + KMnOg4 + H2SO4 — MnSO4 + S + KySO4 + HO

YPaBHEHUSX
BOCCTAHOBUTENIBHBIX PEAKIMA METOJOM DJIIEKTPOHHOTO OanaHca, YKaXHUTE€ OKHUCIUTENb U
BOCCTAHOBUTEJb!

OKHCIHUTCIBHO-
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1. 3anomHUTE TAOIUITY, BBITTOTHSS XUMHUYECKAN SKCTIEPUMEHT

PeaktuBbl u obGopynoBanue | YpaBHeHue peaknuu (Hanumute | HabmoneHnus (aro

(mepeyncnUTe MaTepHAlIbL, | yPABHEHUS  pEakIuil ¢  TEMH |[IPOHM30LUIO B pPE3yNbTaTe

KOTOpPBIE BbI HCIIOJIb30BAJIH B | BEILIECTBAMH, KOTOpBIE BbI | peaKkLnu)

IKCIIEPUMEHTE) UCTIOJNB30BATM B OKCIIEPUMEHTE, | (3aIUILINTE MIPU3HAKU
paccTaBbTe MPABUIBHO MIPOTEKAHUS peaxuui,
MHJIEKCHI B hopMyTax, ypaBHINTE) |cAenaiTe CXeMaTHYeCKue

M300pakKeHMS)
OmneiT 1.HazBanue

Omnpit 1. Paznoxenue nepokcuaa Bogopoaa (mepekrcu) npy MOMOIIH KaTalu3aropa.

Buumanwue! [Ipobupky HarpaBiisiiiTe B CTOPOHY OT ce0s1 U coceield, paboTaiiTe B mepyaTkax,
BOJIOCHI COOEpHUTE- paboTa ¢ OTHEM.

Omnpit 2 K Kycouky cBexero msica NpuinBaeM MePeKUCh, 3aUIINTE HAOII0CHUS

Omnpit 3. B npoOupke HaXOAUTCS TBEP/bIM OKCUJ HATPUS, IPUIICHTE K HEMY

10 mu1 Bombl (TONMIIMHA 2 YKa3aTENIbHBIX MMaJIblia), OCTOPOXKHO pa3MeIaiTe CTeKISTHHOM
MaJ04KOl, MoTporaiTe AHO MPOOUPKHU, uyTO Habmomaere. [IpoBepbTe HanmuyKe MONYyYUBIICIHCS
IIeJI09M B MPpOoOUpKe, KarmHuTe 1-2 Karimy nHANKaTopa- peHoTanienHa, 4To HabIonaere.

Onwir 4. B npobupke Haxonutcsi oxcup docdopa(V) mpuieiite k Hemy 10 M BOJbI
(TonmmmHa 2 yKa3aTeNbHBIX NaAJblia), OCTOPOXKHO pa3MelIaiiTe CTEKISHHOW IaJOYKOM.
[TpoBepbTe HaIMYME MOTYYUBIICHCS KUCIOTHI MHIMKATOPOM, KarmHuTe 1-2 Karu Jakmyca, 4To
HaOJIr01aeTe.

OmeIT 5.

[Tpuneiite B nmpodupky pactBop CuSO4 ( 5-10 mi) u n06aBbTEe K HEMY I'paHyly IMHKA ,
OCTaBbTE MPOOUPKY HA 5 MUHYT, 3anuimmte HaOmonaeHus. OnbiT 6. Peakuuu 3amernieHus B
kuciotax. Bzanmonericteue comstHoi kuciaotel (HCI) ¢ marauem.

Xon pabotel: Bozbmure npoOUpKy CO CTPYXKKOW MarHUs OCTOPOXKHO TNpHIIEHTE 5 M
HCl.3anummure HaOMrOneHUs

OmnpiT 7. OnipesiesieHre HOBOTO BEILIECTBA B PacTBOPE

Xon paOoThl: BO3bMHUTE MPOOUPKY C BELIECTBOM U3 MPEABIIYLIEr0 OIbITa, OCTOPOKHO
KaITHUTE KaIUII0 Ha MPEJAMETHOE CTEKJI0, BO3BMUTE IIMIIBI U OCTOPOKHO BBIIAPUTE KHUJIKOCTD,
4yTo oOpasoBajnoch, 3anumure HaOmoaeHus OnbiTr 8. Peakmuu oOmena. BiaumopeiicTBue
ruapokcuaa Hatpust (NaOH) u cynedara menu(Il). (CuSO4)

Xon pabotel: Bo3pmuTe IpoOHPKY € BEIMIECTBOM M3 OMbITA 3, U Mpuieite Kk Hemy 10 mu
CuSO04, uto HaOmONacTe.

Omnpwit 9. Peakuuu obmena. B3zaumonerictBue kapoonata kaneius (CaCO3) u consHOM
kuciorort (HCl) Buumanne! PaboTa ¢ kucmoramu TOJIBKO B IepUYaTKax.

Xon pabotsl: PazomHuTe B crynke npu nomoinu nectuka CaCO3, nobaBbTe MOPOIIOK B
poOupKy, octopokHo npuieite 5 ma HCI, 3anummre HabroneHus.

Tema 3.1. Knnaccudukanusi, HOMEHKJIATYPAa U CTPOEHHE HEOPTraHNYeCKNX BellecTB
IIpakTH4yeckoe 3aHsATHE
1. Onpenenu Ha3BaHWE W KJIACC BENIECTB, HAMTUIIU (hOPMYJIBI.

No | ®dopmyna BemiecTBa Hazpanwue BemecTBa Kracc BemecrtBa
1 Al(OH)3

2 Kpemuuenas kuciora

3 CaCO3

4 Al> (SO4)3

5 Oxcua Kamust

6 HNO>
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7 Zn0O
8 I'uapoxcun menu (I1)
9 P, Os
10 Yrnekucubli ra3
2.JlaliTe Ha3BaHUA COJICH, KMCJIOT, IPUBEAUTE (DOPMYJIBI KHUCIIOT.
Ne dopMmya KUCIOTHI Ha3Banue kucioTsl HasBaunue cosneit
A3oTHas
H> SO4
HBr
KapOOHATHI
dochopnas
HI
XJIOPUIBI
HUTPUTHI
H> SiO3
CepoBojopoiHas

Tema 3.2. PU3UKO-XMMHUYECKHE CBOIICTBA HEOPTAaHUYECKHUX BelleCTB
IIpakTHyeckoe 3aHsATHE

3ananue 1

Bapuanrt 1 Bapuant 2
IIpu B3auMoOnEUCTBUU MEAU C CKOJIBKO TpaMM OKCHJIa MarHust oopa3yercs
KOHIICHTPUPOBAHHOM CEPHON KHCIOTOU IIPU CKUTAHWU MarHus Maccou 12 r.

obpazoBaics ra3 oosemoM 33,6 1. Onpenenutsb
MacCy MeIu, BCTYIIUBIIYIO B PEAKIUIO.

3agadue 2

Bapuanr 1 Bapuanr 2

Kanuit maccoit 3,9 r pactBopuinu B Bojie  |CKOJIBKO I'paMM HaTpus IPOpPearupoBajo ¢ BOJIOH,
oobeMoM 206 M. OnpeenuTe MacCOBYIO |€CIIH P 3TOM 00pazoBaiics ra3 00beMoM 4, 48 1.
JIOJTIO TTOJIyYEHHOT'O pacTBOpa. (1.y.) CKOJIBKO TpaMM T'UJPOKCHIA HATPUS
TIOJIYYUTCS] IPU STOM?

3aganue 3

Bapuanr 1 Bapuanr 2
CKOJIBKO TpamMM OKCHJIA KaJblUs U BOJBI CKOJIBKO TUTPOB OKCHJA YTIIEPO1a MOKHO
HEO0OXOUMO JIJIsl TTOJTYICHHS TallleHON U3BECTH |TTOTYYUTh U3 U3BECTHSAKA Maccou 25 T, ¢
Maccont 7,4 1. MaccoBol ponei npumeceit 20%.

Tema 3.3. UnenTndukanns HeOpraHM4yeCKNX BelecTs
JlaGoparopHas pabdora
1 .ITpurotoBuTh TaOIMILY U1 3aMIMCH BBIIOJIHEHUS paboTHI 10 popMe:

UYro nenamm Habmonenus YpaBHeHus peakiuii | Beion

2. BBINOJIHUTE OIBITHI

3. 3anoMHUTD TaOIHILY.

4. Cnenatb 00IIHI BBIBOI.

OmnbiT. KauecTBeHHBIE peakLMU Ha HEOPraHUUYECKHE BEIIECTBA.

3aganue: B Tpex MpOHYMepoBaHHbBIX podupkax (1, 2, 3) gaHsl BenecTna:
XJIOPUJ AMMOHNIA
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COJISIHAA KUCJIOTA

CVYJIbOAT HATPUA

C nomouipl0 XapakTEpHBIX PEaKLMH paclno3HaTh, B KaKOH W3 MPOOMPOK HAXOATCS JaHHbIE
BEILECTBA.

JJ1s1 BBIIOJIHEHHU S IaHHOT'O OIBITa COAEPAKUMOE KaX 101 IPOHYMEPOBaHHOM IPOOUPKH pa3AeInTh
Ha TPH MPOOHI.

1. JIna ompeneneHus XJIOpuAa aMMOHMS — B IPOOMPKY € XJIOPUIOM aMMOHHUS NPUWINTh PacTBOP
TUAPOKCHUIA HATPUS, HATPETh B INIAMEHHU CIIUPTOBKH.

? Yro Habmromaere?

Hanmcare ypaBHEHHME peaklMud B MOJICKYJISIDHOM, IIOJIHOM HOHHOW, COKpAlICHHOW WOHHOH
dbopmax.

2. i omnpeneneHus COJITHOM KHUCIOTHI - B POOUPKY C COJITHOM KUCIOTOM MPHIINTH PAacTBOP
HUTpaTa cepebdpa.

? Uro Habmonaere?

Hanucare ypaBHEHHME peakuuu B MOJEKYJISIPHOW, IOJHOM MOHHOW, COKpAllCHHOH HOHHOM
dbopmax.

3. Jlnsa onpenenenust cyibdara HaTpus - B MPOOUPKY C Cyab(haToOM HATpus NPWINTh PACTBOP
xJjopuja oapus.

Yro Habmromaere?

1. Hanucatp ypaBHEHUE pEaKIMK B MOJIEKYJISIPHOM, MIOJIHOM MOHHOM, COKpaIlleHHOW HOHHON

Tema 4.1. Knaccudgukanus, CTpoeHHe © HOMEHKJIATYPA OPraHU4eCcKHX BellecTB
IIpakTHyeckoe 3ansATHE

Bapuanm Ne 1

1. Ha3oBure 1o cucreMaTH4eCKO HOMEHKJIAType BEIIECTBA CIEAYIOIIEr0 COCTaBa
a) CH3 — CH2 — CH - CH2 - CH3

CH3
6) CH3 - CH=CH - CH3
B)CH3-CH2-CH-C=C-CH3

CH3
r)CH3-CH2-CH-CH-CH2-CH2-CH3

CH3 OH
o)
"
1) CH3 -~ CH2 - CH2 - C
\
OH

2. CocTaBUTh CTPYKTYpPHBIE (POPMYIIBI CIENYIOMINX BEUIECTB: a) 2,3-auxnopoyTaH; 0) 2,2-
TUMETHIITIEHTaH

Bapuanm Ne 2
1. Ha3oBure no cucreMaTH4eCKOH HOMEHKJIaType BEIIECTBA CIEIYIOIIET0 COCTaBa
a) CH3 -CH2 -CH-CH2 - CH - CH3

CH3 CH3
6) CH3 - CH=CH - CH2 - CH2 - CH3
B)CH3-CH2-CH-C=C-CH2-CH2-CH3
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CH3
r)CH3-CH2-CH-CH2-CH2-CH-CH3

CH3 OH
n) CH3 - CH2 - CH2 - CH - CH2 - COOH
CH3

2. CocTtaBUTh CTPYKTypHBIE (DOPMYIIBI CIEAYIOIIMX BEIIECTB: a) 3-MeTwirneHtaH; 0) 2.4,6-
TPUXJIOPTEKCAH

Bapuanm Ne 3

1. HazoBute 1o cucreMaTHueCKOW HOMEHKJIAType BEIECTBA CIEYIOLIEro cocTaBa

a) CHs

CHs - CH2 — CH — CH»> — CHs

CHs
6) CH2=CH - CH2,— CH>— CH2 — CH3s
B) CH3-CH-C CH

CH3
r) CH3-CH2-CH-CH2-OH

CH3
n) CH3 -CH2 -CH2 —CH-CH2 - CH3
Cl

2. CocTaBUTh CTPYKTypHBIE (OpMYJbl CIEAYIOIIMX BEIIeCTB: a) 2-MeTunoyreH-1, 6) 2,3-
JTMMETHIITICHTAH.

Tema 4.2. CBoiicTBa OPraHM4eCKuX coeIMHEeHUI

IIpakTHyeckoe 3aHsATHE

1. C noMoIIpo 37IeKTPOHHBIX OpOuTaeit rpadudecku n300pa3uTe MOIEKYJIbI:

a) [Iponana

0) 2-metunOyrana

B) n300yTaHa

2. U300paszute CTpyKTypHBIE (GOpMYyIsl U30MepoB TenrTaHa. CKOIBKO MOXET OBITh TaKuX
n3omepoB? JlaliTe UM Ha3BaHUS MO 3aMECTUTEIILHON HOMEHKJIATYpE.

3. HazoBute mo 3amMecTUTENbHONH HOMEHKIIATYpE CIEAYIONTUE COSAMHECHHUS:

a) CH;—CH—CHj; 8) CH;—CH—CH,—CHy;
(|3H3 ézﬂs
CH, CH,
6) CH;—CH,—C—CHy; r) CH,—CH—CH—CH,.
u, cu,

4. HazoBuTe 10 3aMECTUTENBHON HOMEHKJIAType CIAEAYIOIUN allKaH:
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Hj
CH3—(EH /CH3
(CH3)3C—CH2—CII—CH—CH2—CH3
CHZ—(]I:H—CH3
CHj;

5. Hanumure cTpykTypHBIe (GOPMYIIBI COSTUHEHH 110 MX HA3BAHUSIM:
a) 2-MeTHI0yTaH €) 2-0poM-2-MeTHIIIPOTIaH
0) n300yTan K) 2,3-TUMeTHIT-3-3TUIITeKCaH
B) 3-MEeTUIINICHTaH 3) 2,3,3,4-TeTpamMeTHINCHTaH
r) 2,3-TMMETUIITICHTaH 1) 3-3TU-4-U30NPONMIITEKCaH
1) 2,2,5-TpUMEeTHIITeKCaH K) 2-MeTuI-4-NpOoNIOKTaH

6. Kakue yrineBooposl MOTY4atoTCs IIPU HArPEBAaHUM C TBEPABIM €KUM HATPHEM CIICAYIOIINX
CoJIel OpraHn4YecKux KuciaoT. Hanummure peakiyu.

0 H3-CH2-CH2-
cit—c¢ #) CH3-CH2:CH2-COONa
a) ONa ch\//fi’fONa
6) CH3-CH2-COONa r) CHa

7. Kakue yrineBoopoabl IoJaydyaTcs Ipu AEUCTBUY METAINIMYECKOI0 HATPUsl Ha CIIEAYIOINe
rajioreHnpousBoiHbie. Hanumure peakuuu. (peakuus Bropia)

a) 2-6poMOyTaH r) 2-0pOoM-2-MEeTHIIIICHTaH
0) 2-fioanponan 1) 2- OpoM-2- METUJITEKCaH
B) 2-OpOM-2-MeTHIIIPOTIaH e) 1-6poM-3- MeTHIIOKTaH
8. Mo peakiuu Bropiia mony4ure cieyronme yriaieBoI0pOabl:

a) 2-MeTunoyTaH r) 2,2-TUMeTUITenTaH

0) 3-MeTuJIMNeHTaH n) 4,5 — TUMETHIIOKTaH

B) 2,3-numeTHiIOyTaH e) 2,2,3-TpuMeTUIIIICHTaH
9. Hanumure peakiuu HUTpoBaHUs 0 KOHOBANOBY CleAYIONINX aTKaHOB:
a) OyraHa r) 3-MeTHINeHTaHa

0) uzyoyrana 1) 2,3-AMMeTUIneHTaHa

B) 2-MeTHJIOyTaHa e) 2,2-muMeTuiITenTaHa

10. Ha 2-mMeTmiOyTaH noeicTByiTe SKBUBAJICHTHBIM KOJIMYECTBOM XJIOpa, 3aTE€M Ha
MIOJTyYEHHOE COCIMHEHHUE TTOICHCTBYHTE METAIUTMUECKUM HaTprueM. HanumuTe peakium.
Ha3zoBute KoHEUHOE COeTUHEHHE.

11. Kakwne amkaHbI TOTYYaTCs PU ICHCTBIUHM METAIUTMYECKOTO HATPHS Ha CMECh CIIEAYIOIINX
rajoreHajgkaHoB. Hanummre peakuuu.

a) XnopaTaH + 2-XJopnponaH

0) XutopMmeTaH + 2-xy0pOyTaH

B) 3-OpoMrieHTaH + 2-OpoMITpoIiaH

12. TlonyuuTe amkaHbl THIPUPOBAHUEM CIETYIOIUX alKeHOB. HanmuimmTe ypaBHEHUs peaKiyid.
a) 2,3-numeTnnioyTeH -1

0) 3,4-mumeruarexkcex - 1

B) 2,3-TUMETIIIITEHTEH-3

T') TeKCEH -2

13. Ionyuure 2,5-AMITUITEKCAH:

a) mo peakuuu Bropiia

0) nexapOOKCHUITMPOBAHUEM COJICH KAPOOHOBBIX KHUCIOT

B) DJICKTPOJIU30M COJICH KapOOHOBBIX KHCIOT o Kompoe

14. Hannmre ypaBHEHHUs peakLUii XJI0pUpoBaHus O0aTaHa U U300yTaHa.

15. Kakoe cTpoeHre uMeeT HaTpreBasi COJb KapOOHOBOW KHCIIOTHI, €CIIH:
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a) TIpH AJIEKTPOJIU3E €€ BOJHOTO PAacTBOpA Mmoydyaercs aiakaHn coctaBa C8H18, a mpu
JeKapOOKCUIIMPOBAHUY 3TOW COJIH MOJTydaeTcss H300yTaH.

0) Mpu AIEKTPOJIU3E €€ BOJHOTO pacTBopa mosrydaetcs aykad cocraBa C10H22, a npu
JeKapOOKCUITUPOBAHUY — 2,2- TUMETHIIIIPOTIaH.

16. Hanumure quist 2-MeTUIINICHTaHA PEAKIUH:

a) CynbdupoBanus

0) HutpoBanus

B) XJIOpUpOBaHUS

17. Hanumure peakuy caeayoux MpeBpaieHui:

a) Yriepon — MeTaH — OpOMMETaH — 3TaH — XJIOpITaH — OyTaH

0) Auerar HaTpusi — METaH — 3TEH — 3TaH — XJIOPITAH — MPOIaH — OKCcHJ yriepoaa (4)
B) [Iponmonar Harpust — 3TaH — OpomdTaH — OyTaH — 3TaH —1,1- gAuxyIOpaTaH

Jlaboparopnasi padora

1. Cobepute mpubop A7 modydeHus 3TusieHa (puc. 22.6) U mpoBepbTe €ro Ha FTePMETUYHOCTb.
Jlnsg nosydeHus 3TWIEHA B IpoOUPKY moMecTuTe 1,5 MJI 3TUIOBOIrO CHOUPTA, 3aTEM OCTOPOXKHO
npuieiite 4 M KOHUEHTPUPOBAHHON CEpPHOM KHUCIOTHI M J00aBbTE B CMECh HEMHOTO
NPOKAJIEHHOTO TecKa. 3aKpouTe MPOOMPKY MPOOKOH C Ta300TBOAHON TPYOKOH M 3aKkpenuTe
npubop B MITATUBE.

2. B nBe mpoOupku mpuielTe Mo 2 MJI pacTBOPOB OpPOMHOM BOJABI M NEpMaHTaHaTa Kayus.
HarpeiiTe B mpubope ais moxydeHus STUIICHA CMECh 0 KUTIEHUS U, He TIepecTaBas HarpeBaTh, HO
HE MeperpeBasi, ONyCTUTE KOHEeIl ra300TBOAHOM TPYOKH CHavaja B

poOHpPKy ¢ OPOMHOM BOZIOH, @ 3aTeM B IPOOUPKY € PaCTBOPOM II€PMaHIaHaTa Kajlus.

H,SO, (xoHiz.)

©5terka.cor

Puc. 22.6. IIpubop 118 NONyYeHUs ITUIEHA

UYro Bl HaOmogaere? CocTaBbTe ypaBHEHUS XUMHUYECKHX pPEaKIUil: a) MOJIy4YeHHs dTUJICHA U3
ATUIIOBOTO CIIUPTA; 6) B3aUMOJEHCTBUS ATUIIEHAa C OPOMHOMN BOJIOM.

HanpasbTe KoHeIl ra300TBOJHON TPYOKH MpruOOpa BBEPX U MOJ0KTUTE TYYUHOU BBILACTSIOIIUICS
stiiieH. OTMeThTe XapakTep IaMeHW. BHecuTe B IulaMsi STHJIEHa HA HECKOJBKO CEKYH[
dbapbdopoByto MIACTUHKY WU Yamry. UTo Bbl HaOmogaeTe?

BnyBaiiTe BO3ayX uepe3 CTEKISHHYIO TPYOKY C OTTSIHYTHIM KOHIIOM B CPEJIHIOIO YacThb IJIaMEHU
stuneHa. Kak uzmensercs sspkocts miameHu? [louemy? CocraBbTe ypaBHEHHE PEAKI[UU TOPEHUS
JTUJICHA.

Tema 4.3. UnenTnpuranus opraHndecKuX BelecTs, HX 3HaYeHUe U IPMMeHeHue B ObITOBOM
U NPOU3BO/JCTBEHHOM /1eSITeJIbHOCTH YeJI10BeKa

JlabopaTopnasi padora

1. B nByx nmpobOupkax 0e3 3TUKETOK COJIepKaTcCs CICIYIONTNE BEIIECTBA: STUIIOBBIM CIIUPT U
MypaBbUHAag KUCJIOTA.

[Tpenyioxute crocod FKCIEPUMEHTATBHOTO ONPEAEICHHS COAEPKUMOro KakJoi MPOOUPKH.
[TpuctynuTe K NPaKTUYECKOMY pPacliO3HABAaHUIO BELIECTB.


https://5terka.com/images/him9guzei/him9guzei-46.png
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Odopmute oTuer, 3aMOITHUB TAOJIHILY:

| UYro penanu | Yro Habmogamm | YpaBHeHMs peakuui

2. BaM BbI1aHbl NPOOUPKHU C paCTBOPAMU, B OJHON U3 KOTOPBIX COJIEPIKUTCS TIULEPUH, B APYTOi
— (opmanbaerun, B TpeTheii — rinroko3a. C TOMOIIBIO OJTHUX U TEX )K€ PEAKTUBOB OIMPEICIUTE
KQ)KJI0€ BEIIECTBO.

Odopmurte 0T4eT, 3a10JTHUB TAOIHILY:

| Yro nemaau | Yro HaOIFO AN | YpaBHEeHUsI peakuit

3. JlokakuTe ONMBITHBIM ITyTeM, 4TO KapToderns u 6emblii X1e0d comepikar Kpaxmal, a Crenoe
sI0JIOKO — TJTFOKO3Y.
OdopmuTe 0TYET, 3aIIO0JHHUB TAOJIHUILY:

Yro nemanu Yro HaOIFO AN BriBoab!

Tema 5.1. CkopocTh XUMHYECKUX peakuuii. XuMHuYecKkoe paBHOBecHe

IIpakTH4yeckoe 3aHsATHE

1. Kakoe cocrosinne 00paTuMoi peakiiii Ha3bIBalOT XUMUYECKUM PaBHOBECHEM?

2. Hanummre ypaBHEHHE KOHCTAHThI paBHOBECHS JUISl K&XKAO0T0 U3 CIEAYIOIUX 00paTUMBIX
IIPOLIECCOB:

a) 2NO2 (2) = 2NO(r) + 02(2)

0) 3H>(2) + N2(2) = 2NH3(2)

B) H2(2) + CuO(x) = H.O(2) + Cu(k)

Kak cmectuTcst paBHOBecHE B KaX/10M U3 YKa3aHHBIX CIIy4aeB [IPU YBEIMUEHUNU JABJICHUSA?

3. B KakOoM HanpaBJIEHUU CMECTUTCSI PABHOBECHE IIPU MOBBIILIEHUHU TEMIIEPATYPHI B CIEAYIOIINX
00paTUMBbIX peakuusx (TeroBoil 3pexT peakuy paccuuTaiTe Mo JaHHBIM MpHIIOKeHus [3]):
a) 2802(2) + O2(2) = 2503(2)

0) H2(2) + Bra(e) = 2HBr(2)

B) N2(e) + 02(2) = 2NO(2)

4. Paccumraiite koHCTaHTY paBHOBecHus peakiuu CosHg07 + HCI1 = CosH2706C1 +H20

Tema 6.1. Ilonsitue o pacrBopax. McciieqoBanne cBOCTB pacTBOPOB

JlabopaTopnasi padora

Bapuanm 1

3amaua Nel. Paccumraiite Maccy BOJIBI M Maccy COJHM, KOTOpble HEOOXOOUMO B3STh IS
npurotoieHus 150 r pactBopa xiopuaa Hatpust NaCl ¢ konuentpauueit 1%.

3amaga  Ne2. OmpenenuTe  NPOLEHTHYIO — KOHIIEHTPALMIO  PacTBOpa,  IMOJYYEHHOTO
pactBopenreM 10 r xmopuaa HaTpus B 250 M1 BOABI.

Bapuanm 2

3amaua Nel. PaccumTaiiTe Maccy BOJBI W MacCy COJIM, KOTOpbIE HEOOXOJMMO B3STh IS
npurotosneHus 150 r pacrBopa xnopunaa Hatpust NaCl ¢ konueHtparmeit 5%.

3agaua  Ne2. Ompenenutre  MOPOLEHTHYK)  KOHIIEHTpPAlMIO  pacTBOpa,  MOJYYEHHOIO
pactBopenreMm 20 r xiopuna Hatpus B 250 M1 BOJIBL.

Bapuanm 3

3amaua Nel. Paccumraiite Maccy BOJIBI M Maccy COJHM, KOTOpble HEOOXOAUMO B3STh IS
npurotosieHus 150 r pactBopa xnopuaa Hatpust NaCl ¢ konuentpauueit 10%.

3amaga  Ne2. OmpenenuTe  NPOLEHTHYIO  KOHIIGHTPALMIO  PacTBOpa,  IMOJYYEHHOTO
pactBopenreM 30 r xjmopuaa HaTpus B 250 M1 BOJBI.

2.2. 3ajanus AJ151 IPOMEKYTOYHOT0 KOHTPOJISI
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Bonpocsl k 1uddpepeHUMPOBAHHOMY 3a4€Ty 10 XUMUH

1. TIIpeamer u 3agaun xumuu. OCHOBHBIC TOHATUS XUMHUH (XUMHUYECKUN JIEMEHT, aToM,
MOJIEKYJIa, BEILECTBO, ajioTponus). OCHOBHBIE 3aKOHBl XMMHUHU (3aKOH IIOCTOSIHCTBA COCTaBa
BElIEeCTBa, 3aKOH ABOTrajpo, 3aKOH COXPAHEHUS MAacChl BEIleCTBa, nepuoandeckuii 3akon J[.U.
Menpeneena).

2. Crpoenue Ilepumonuueckoid cucteMbl XUMHYeCKuX 3iieMeHToB [[.M. Menpeneena,
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB B CCTEME U €€ 3HaueHue. CTpoeHre aToMa XUMHUYECKOI0
aneMeHTa. [IpuBectu mpumep Ha snemenTtax 1-3 nepuoaa [ICXD JI.U. Menaeneena.

3. CocrtaB u cTpoeHue BemecTBa. XuMudeckas Gopmyna. OTHOCUTENbHAsT aTOMHAS H
MoJIeKyJsipHasi mMacca. MaccoBas J0Js 3J€MEeHTa B XHMHUYECKOM COEIWHEHUHU. Bprauciuthb
MacCOBYIO JIOJIIO JIEMEHTOB B COEAMHEHUH (10 BEIOOPY yUUTENS).

4. Tunbl XUMHUYECKON CBA3M (MOHHAs, KOBAJICHTHAs, METaJTMYecKas, BOJIOPOAHAs),
MeXaHu3M 00pa30BaHMsI, CBOMCTBA BEUIECTB C PA3JIMUYHBIMU XUMUYECKUMHU CBs3siMU. [IpuBectu
IIpUMEp CXEeMbI 00pa30BaHuUs KaXKIO0r0 TUIA CBSI3U.

5. JlucmepcHble CUCTEMBI: COCTaB, KiacCU(UKAIMM, NPUMEpPHI BELIECTB, CBOHCTBA
BEIIIECTB.

6. Ywucrtele BemecTBa U cMecu. Bupl cMeceit, ux 3HaueHue. BeIUucInTh MacCoOBEIE 10JIN
KOMITOHEHTOB BEIIECTB B CMECH (I10 BBIOOPY YUHUTETIS).

7. OCHOBHBIE TIOJIOKECHHUS TEOPUH IIEKTPOIUTHUECKON Arcconranyu (popMyIupoBKa U
UX CYUIHOCTb). 3aIKcaTh ypaBHEHUE B MOHHOM BHJIE (10 BEIOOPY YUUTENs).

8. Kwuciotsl B cBeTe TCOPUU IIEKTPOIUTHICCKON AUCCOIHUAINH (TTOHITHE «KHUCIOTHI,
UX CBOICTBa W 3HA4Y€HHE). 3amucaTh ypaBHEHUS PEaKlUil B MOHHOM BHUJE, MOJITBEPKIAOLINE
CBOICTBA KHUCIIOT.

9. OcHoBaHusT B CBETE TEOPHUH ODIJIEKTPOIUTHUYECKON JUccomManu  (TIOHSATHE
«OCHOBaHMS», WX CBOWCTBa M 3HAUeHHWE). 3amucarTh ypaBHEHUS peakluii B HOHHOM BHJIE,
MOATBEPKIAIOIINE CBOMCTBA OCHOBAHUM.

10. Conu B cBeTe TEOPHH AIEKTPOJUTUUYECKOM AUCCONHMAIMU (TIOHSATHE «COMU», HUX
CBOMCTBAa W 3HAYCHHE). 3amucaTh YpaBHEHUS PEAKIMA B HMOHHOM BHJE, TOJTBEPXKIAIOIINE
CBOMCTBA COJIEH.

11. Oxcuubl B CBETE TEOPUU DIIEKTPOTUTHUECCKON AUCCOUANH (TIOHATHE «OKCHUJIBI», UX
CBOICTBa W 3HaueHHUE). 3amucaTh ypaBHEHUS peaklUuid B MOHHOM BHJE, MOJTBEPKIAIOIINE
CBOMCTBA OKCUJIOB.

12. Knaccudpukanuu XUMHYECKHX peakIuil (10 KOTUYECTBY M COCTaBY PEareHTOB U
MPOJIYKTOB PEAKIIMH, TI0 U3MEHEHHUIO CTETICHU OKUCIICHUS, HO TETNIOBOMY 3P (DEKTY, 10 HATUIHIO
Karajau3aTopa, mo (a3oBOMy COCTOSHUIO W T.1.). [IpuBecTu mpumepsl ypaBHEHUH peakiil K
KaKJI0M KiaccuUKaIum.

13. CkopocTh XMMHUYECKON peakiuu, (HaKTOpbl BIUAIOIIAE HA CKOPOCTh XHUMHUYECKOMN
peakiuu. XUMHYECKOE PaBHOBECHE U CHOCOObI ero cmerieHus. [IpuBectu mpumep crnocoOoB
CMEIIEHUsI XUMUYECKOT0 PaBHOBECHUS HAa PEaKlIMM CUHTE3a aMMHUaKa.

14. Metamnsl (monoxenue B [ICXD .M. Menneneena, ctpoeHue aroma, GU3HIECKUE U
XUMHUYECKHE CBONCTBa, mpuMeHeHue). [IpuBecTu mpuMepbl XUMUYECKUX PEaKIMii MEeTauioB Ha
KOHKPETHBIX MpuMepax (ypaBHEHHS 3aMKMCaTh B MOJICKYJISIPHOM U HOHHOM BHjie). CIiiaBbI (BHIHI,
UX IPUMEHEHHUE).

15. Cnoco6b! mosyueHus: MeTauioB (0OILIMe 3Tarbl IPOU3BOJACTBA, BUABI METAILTYPIHH C
npumepamu). Koppo3us mMeTanioB (MOHSITHE, BUIBI KOPPO3UH U CIIOCOOBI 3aLUTHI OT KOPPO3UH).

16. Hemeramtsr (monoxenue B [ICXD JI.1. Mennaeneesa, cTpoeHre aTomMa, PU3NISCKUE
Y XMMUYECKHE CBOICTBA, MpuMeHeHue). [IpuBecTr npuMepbl XUMUYECKUX PEAKLIUi HEMETAIIOB
Ha KOHKPETHBIX MpuMepax (ypaBHEHUS 3alucaTh B MOJIEKYJISIPHOM U HOHHOM BHJIE).

17. Teopuss crpoeHMsi opraHuueckux coennHeHudi A.M. byriepoBa (IpeanocbuUIKu
CO3/IaHMUsL, TIOJIOKEHHS TEOPUU U UX MOSICHEHHE C TPUMEpPaMHU, €€ 3HaYCHHE JJIs1 pa3BUTHS XUMUH).
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18. Anxkanbl (cocTaB, CTpPOCHHE, H30MEPHS, HOMEHKIATypa, GU3NIECKHE U XUMUYCCKUE
CBOMCTBA, CIIOCOOBI MOJYYECHHE, IPUMEHEHHUE).

19. ANKeHBI M aJKHWHBI (COCTaB, CTPOCHHUE, M30MEpHs, HOMEHKIATypa, (QU3NYECKHE U
XUMHUYECKHE CBONCTBA, CIIOCOOBI MOJIyICHUE, IPUMEHEHUE).

20. AnkanueHsl U apeHbl (COCTaB, CTPOCHUE, H30MEPHs, HOMEHKJIATypa, (PU3NUECKUE U
XUMHUYECKHE CBOHCTBA, CIIOCOOBI MOJIYyICHUE, IPUMEHEHUE).

21. Cruptsl (cocTaB, CTPOCHHE, U30MEPHs], HOMEHKIIATYpa, PU3UUYECKUE U XUMHUYCCKHEC
CBOMCTBA, CIIOCOOBI MOJy4YeHHE, IPUMEHEHHUE).

22. KapOGoHOBBIC KHCIIOTHI (COCTaB, CTPOCHHUE, U30MEPHsI, HOMEHKIATypa, GU3UIECKUE U
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyICHUE, IPUMEHEHUE).

23. YrneBojsl (cocTaB, CTpPOCHHE, H30MEpPHs, HOMCHKIIATYpa, (U3HUECKUE U XUMHUECKUE
CBOMCTBA, CIIOCOOBI MOJYYEeHHE, IPUMEHEHHUE).

24. A3zoTcopepikaliie OpPraHUYeCKUEe COCIUHEHHMS — aMWHBbI, aMUHOKHCIIOTBI, OCJIKU
(cocTaB, CTpocHHE, H30MEPHsI, HOMEHKIIATypa, PU3NISCKUE U XUMHUYECKHUE CBOMCTBA, CIIOCOOBI
NOJTy4YCHHUE, IPUMECHEHUE).

25. Tlmactmaccel W BOJIOKHA (KJIacCU(UKAIMS, CBOWCTBA, CIIOCOOBI TOJNydYEHUS,
OTJICNIbHBIC TIPEJACTABUTEIIN U UX 3HAYCHHUE).

3. Kpurtepum onienHnBaHus

Kpurtepuu oneHKkH NpaKTHYE€CKOT0 3aHATHS

Ouenka "oTau4Ho"

3amaHusl MPaKTUYECKOrO 3aHSATHUS BBIIOIHEHBI B MOJHOM 00BEME C COOIIOJCHUEM
HeoOXxoauMon mocienoBaTenbHOCTH. OOyyaromuecs padoTaM TMOJHOCTBIO CaMOCTOSATENBHO:
no100panu HeoOX0IUMMBIE [T BHITIOTHEHUS Tpe/yiaraeMblX padoT UCTOYHHUKH 3HAHUH, TOKa3alu
H606XOI[I/IMBI€ TCOPCTUYCCKUEC 3HAHUSA, TPAKTUUCCKHUE YMCHUS U HABBIKH.

PaGota opopmiieHa akkypaTHO, B ONITUMATBHOMN ISl GUKCALUU Pe3yabTaToB (hopMe.

Ouenka "xopomuo"

3anaHus MPAKTUYECKOTO 3aHSTHUS BBHIMOJIHEHBl CTYJIEHTaMH B IIOJIHOM OOBeME U
camocTosTeNlbHO.  JlomyckaeTcss  OTKJIIOHEHHE OT  HEOOXOJMMOH  TOCIeA0BaTEIHbHOCTH
BBITIOJTHEHMSI, HE BIIMAIOINIEE HA MPABUIBHOCTh KOHEUYHOTO pe3ynbTara (epecTaHOBKA MYyHKTOB
THUIIOBOI'O IIJIaHA, IIOCICAOBATCIIBHOCTL BBIITOJIHACMBIX SaHaHHﬁ, OTBETBI Ha BOHpOCI)I).
Hcnonp30BaHbl yKa3aHHbIE WCTOYHWMKM 3HaHuW. Pabora moka3zana 3HaHHE OCHOBHOTO
TCOPCTUUCCKOTO MaTc€puajla U OBJIAACHHUC YMCHUAMU, HCO6XO)II/IMI)IMI/I I CaMOCTOATCIIBHOTO
BBITIOJTHEHUS paOOTHI.

JloIyCcKaroTCss HETOYHOCTH U HEOPEIKHOCTH B O(hOPMIICHUH PE3YIIHTATOB PAOOTHI.

Ouenka "y10BJ1eTBOPUTEIbHO"

3aHaHI/I$I MPAKTUYCCKOI'O 3aHATUA BBITIOJIHECHBI 1 O(bOpMJ'IeHI)I C IIOMOIIBIO TPETIOAABATCIIA.
Ha BrimonHenue paboThl 3aTpayeHO MHOTO BpeMeHH (J1aHa BO3MOXKHOCTD JI0/IeTIaTh paboTy 1oMa).
CTymeHT TOoKa3ajd 3HAHHWS TEOPEeTHYSCKOr0 MaTepHalia, HO HCIBITBIBAIA 3aTPYAHCHHS IPH
CaMOCTOSITENILHOM paboTe CO CTATUCTUYECKUMU MaTepUAIAMHU.

Ouenka '""Hey10BJI€TBOPUTEIBHO"

BricTaBnsiercs B TOM ciy4ae, KOrja CTYIOEHT OKa3alics He TMOATOTOBIEHHBIM K
BBITIOJTHECHU IO 33}13HI/II71 IMPAKTUYCCKOI'0 3aHATHA. HOJ’Iy‘-IeHHBIe PE3YIbTATBI HE IMO3BOJIAIOT
CIeNaTh MPABUILHBIX BBIBOJIOB U MOJHOCTBIO PACXOMAATCS C MOCTABICHHOM 1enbl0. OOHApYKEeHO
IJI0X0E 3HAHWE TEOPETHUYECKOTO MaTepHalia U OTCYTCTBHE HEOOXOUMBIX YMEHUH.

Kputepun onenuBanns 1a0opaTtopHoii padoTbl
OneHka «OTJIMYHO CTABUTCS €I paboTa BBINOJIHEHA MTOJTHOCTHIO U IPaBHIIBHO, CAETIaHbI
IMPpaBUJIbHBIC HaGHIOIIeHI/ISI U BBIBOJHBI,
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HKCTIEPUMEHT OCYIIECTBIICH 10 IJIaHy C y4ETOM TEXHHUKH O0€30MTaCHOCTH U MPABUII PaOOTHI
C BEIIECTBAMU M 000PYIOBaHHEM;

IPOSIBJICHBI OPraHU3alMOHHO - TPYIOBBIE YMEHHUs, OJICPKUBAIOTCS YHCTOTa Pabovero
MecTa M MOPSAJ0K (Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCS] pEaKTHBHI)

OneHka «XOPOII0» CTaBUTCS €CiIM padoTa BHIITOIHEHA NPABIIIBHO, C/ICIaHbI IPAaBUIIbHBIC
Ha6JIIOI[eHI/I$I M BBIBOJbI, HO IIPU 3TOM SKCICPUMCHT ITPOBCACH HC IOJHOCTHIO WJIM AOIMYHICHLI
HECYIIIECTBEHHBIE OIIMOKH B pabOTe C BELIECTBAMU M 000PYIOBaHUEM.

OueHka «y10BJ1€TBOPHUTEIbHO» CTaBUTCS €l paboTa BHITIOIHEHA ITPABHILHO HE MEHEE
YeM HaIlOJIOBUHY HJIH JIOIYIIEHA CYIIECTBEHHAs OIIMOKA B XOZI€ AKCIIEPUMEHTA B OOBSICHEHHH, B
odopmIIeHHH PaOOTHI, B COOTIOACHUH IPABIII TEXHUKH O€30IMaCHOCTH Ha paboTe ¢ BEIIECTBAMH U
000pyIoBaHUEM, KOTOPAst UCTIPABIISETCS 110 TPEOOBAHMIO IIe1arora

OuneHka  «Hey/0BJIeTBOPHUTEIbHO» CTABUTCS  €CIM  JIONMYyIIEHBl  Ooiiee  JBYX
CYIIECTBEHHBIX OIIMOOK B XOJe: KCHEPHUMEHTa, B OOBSICHEHHH, B OQOpPMIICHHMH DPabOTHI, B
cOOIOCHUM MPaBUJ TEXHUKH O€3011aCHOCTU NpU paboTe ¢ BellecTBaMH U 000pYHIOBaHUEM,
KOTOpBIE YYaIIUICS HE MOXKET MCIIPABUTh JaKe M0 TPEOOBAHUIO MeAarora.

Kpurepun ouenuBanusi 1uPepeHunpoBaHHOIO 3a4eTa

Onenka «OTINYHO»:

1. 'myGokoe u npoyHO€e YCBOEHHE MPOTrPAMMHOI0 MaTepHara.

2. Pa3BepHyTHIii, apryMEHTUPOBAHHBIN OTBET HAa BOIPOCH! OMIIETA.

3. CBoOo1HOE Bia/ileHNE KOHLENTYaIbHO-TIOHATHHHBIM annapaToM.

4. [lonnmaHue NPUUYNHHO-CIIEICTBEHHBIX CBA3EH.

6. TouHOCTH U 0OOCHOBAHHOCTH BBIBOIOB.

7. TouHbl€, IOJIHBIE U JIOTUYHBIE OTBETHI HA JOIOJIHUTEIbHBIE BOIPOCHI.

Orenka «Xoporuioy:

1. [TonHOE 3HaHME MPOTPAMMHOTO MaTepHaa.

2. B rieniom iorudecku KOppEeKTHOE, HO HE BCEr/la apryMEHTHPOBAHHOE U3JI0KEHUE OTBETA
Ha BOTIPOCHI OUeTa.

3. Hannuue He3HAUUTEIBHBIX HETOUHOCTEN B yOTPEOJIEHUN TEPMUHOB.

5. TouyHOCTh U 0OOCHOBAHHOCTH BBHIBOJIOB.

6. HpaBI/IJ'II)HI)Ie OTBCTHI HAa JOIMMOJIHUTCIIbHBIC BOITPOCHI.

OmneHka «Y JOBIETBOPUTEIBHO:

1. IloBEpXHOCTHOE YCBOEHME TPOrPAMMHOI0 MaTepHuaa.

2. HenmocraTouHO MONHOE U3JIOKEHUE TEOPETUYECKUX BOIPOCOB HK3AMEHALMOHHOIO
ounera.

3. 3aTpyaHeHuWE B IPUBEACHUM NPUMEPOB, IOATBEPKIAIINX TEOPETUUYECKHE
MIOJIOKEHUS.

4. Hannune HEeTOYHOCTEHN B yOTpEOJIEHUN TEPMUHOB.

5. Heymenue 4eTko chopMyaupoBaTh BBIBOIBI.

6. [TorpemHOCTH IpH  OTBETaX HA JIONOJHUTEIBHBIE BOIPOCHI.

Ouenka «HeynoBIeTBOPUTENBHON:

1. CymiecTBeHHBIE TPOOEIBI B 3HAHUAX OCHOBHOT'O IPOTPaMMHOTO MaTepHara.
2. Hecnoco6HOCTH O0BSICHUTH OCHOBHBIE KATETOPHH U 3aKOHOMEPHOCTH.

3. HeymeHue BBIIEIUTH IIaBHOE, C/IEATh BBIBOABI M 0000IICHHUS.

4. HerrpaBuJIbHBIE OTBETHI Ha JOTOIHUTEIBHBIE BOIIPOCHI.



