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1. ITacnopT ¢oHAA OLIEHOYHBIX CPEACTB

1.1. ObaacTh NpUMeHeHus!

@DOHJ OLEHOYHBIX CPEACTB I IMPOBEICHUHM TEKYIIEro KOHTPOJS M MPOMEXYTOUHOMN
arrecTanuu oOyuaromuxcs (nanee — OOHJ OLEHOYHBIX CPENICTB) MpeIHA3HAuYEH JJIsi TPOBEPKU
pesynbTaToB ocBoeHus auctuiuimael COO0.01.03 XHMMMUS ocHOBHON mpodeccroHaTbHOMU
o0pa3oBaTeNbHOW MPOTpaMMbl  CpelHEro MpodecCHOHANBHOTO 00pa3oBaHuUs (nanee -
00pa3oBatesbHON MporpamMmsl) 1o cneruaibHocTH 54.02.01 qu3zaiin (1o otpacism).

Hucnunnuna COO0.01.03 XUMUMSA uzydaercst B TedueHwe oaHoro cemecrpa. dopma
aTTecTalllu M0 CEMECTPaM.

Cemectp dopma aTTecTanumn
Bropoit 3ader ¢ OIleHKOU

@OoH/ OLEHOYHBIX CPEJICTB MO3BOJSET OLEHUTh JOCTHKEHUE OOy4yarolMMUCS OO0IIMX
KOMITeTEHIHIA:
Obwue komnemenyuu (OK):

OK 01. Beibupates cnocoObl pemeHUs 3agad NpoPEecCHOHATBHON AEATEIbHOCTH
HIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcrnonb3oBaThb COBpPEMEHHBIE CpEICTBAa IOWCKA, aHAIW3a W HMHTEPIpPETALUU
uHpOpMaLUd U UHPOPMALMOHHBIE TEXHOJOTMU JI BBIIOJHEHMS 337ay MpodecCHOHATbHOU
NeSITebHOCTH;

OK 04. D¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE M KOMAH/IE;

OK 07. CopnelicTBOBaTh COXpPAHEHUIO OKpYXaWILIEH cpeasl, pecypcocOepekeHHIo,
OPUMEHATh 3HAHUS 00 W3MEHEHHWH KIMMaTa, NPUHIUIBI OepexIIMBOTO IPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYALIUsX;

JIn4HOCTHBIE Pe3yabTaThl peaju3alii MPOrpaMMbl BOCITUTAHUS

JINYHOCTHBIE pPe3yJIbTaThl Kon
peanu3anuy NporpaMmMbl BOCIIMTAHUS JIMYHOCTHBIX
(Oeckpunmopbwt) pe3yabTaToB
peanu3anuu
NPOrpamMMmbl
BOCITUTAHMS
[TposBIISIIOIINN ¥ IEMOHCTPUPYIOIINN YBAXKEHHUE K JIFOISIM TPY/1a, OCO3HAIOIIHI JIP 4

LIEHHOCTh cOOCTBeHHOro Tpyaa. Crpemsuuiics kK (GOpMUPOBAHHIO B CETEBOU
cpefie JINYHOCTHO U MNPO(ECCHOHAIBHOIO KOHCTPYKTUBHOIO <«IU(PPOBOTO
clenay.

Colmroaromuii ¥ TpomnaraHAnpyONMi paBuia 370pOBOTO U 0€30MacHOro JIP 9
oOpa3a KW3HHM, CIOpPTAa; MPEAYNPEKAAIMUNA TUOO0 MPEOJOTIEBAIOLINI
3aBHCUMOCTH OT aJIKOI'OJIA, Ta6aKa, IICUXOAKTUBHBIX BEIICCTB, a3apPTHBIX UTP U
T.7. COXpaHSIOMUNA ICUXOJIOTUYECKYI0 YCTOMUUBOCTh B CUTYaTUBHO CIIOKHBIX
NN CTPEMHUTCIIbHO MCHAIOMIUXCA CUTYallUAX.

3a0oTsAmumiics O 3alIUTe OKpYXKAaroIled Cpeabl, COOCTBEHHOM M UyX o JIP 10
0€30MacHOCTH, B TOM 4YucIie U(POBOH.

Bribuparonuii ontuManbHble CIOCOOBI pelieHus MpodeccnoHaNbHbIX 3a/1a4 Ha JIP 13
OCHOBE YB@)KEHHS K 3aKa34YMKY, IOHUMaHUs ero norpedHocreit

[Tomp3oBaTbes mpodeccuoHaIbHON JOKYMEHTAIMEeH Ha TOCYAapCTBEHHOM M JIP 16

MHOCTpaHHOM s3blkax. (B pexn. Ilpmkasza Munnpocsemenuss Poccun ot
17.12.2020 N 747)

Hmetp 0a30ByI0 MOATOTOBJIEHHOCTh K CaMOCTOSITENbHOW paboTe 1o cBoei JIP 20
CIIEUATIPHOCTH Ha YPOBHE CHEIUAINCTA C IPO(ecCHOHATBHBIM 00pa3oBaHNEM




4

‘ AKTHBHO IPUMEHSITD [TOJIyYEHHBIE 3HAHMsI HA IPAKTHKE. ‘ JIP 22

B pesynbsrare uzydenus gucruminasl CO0.01.03 XMMUS obyvarontuecs JOJKHBI:

- BJIQJIETh CHUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIKOYACT: OCHOBOIIOJIATAOIINE
MOHITHS (XUMUYECKUN 3JIEMEHT, aToM, JJICKTPOHHAs 000J0YKa aTtoMa, 8-, p-, 0-3JIEKTPOHHBIC
opOUTaIi aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD, 3JIEKTPOOTPUIIATENIbHOCTbD, CTETIEHb OKUCIICHUS,
XUMHUYECKass CBS3b, MOIIb, MOJISIpPHAs Macca, MOJIAPHBIA O00BEM, YIJIEPOIHBIA CKEIIET,
GbyHKIMOHATIbHAS TPYIIa, pauKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN pPsiA, TOMOJIOTH,
YTIICBOIOPOBI, KHCIOPO- U a30TCOEPIKAIINE COSTUHEHNUS, OMOJIOTMUECKN aKTUBHBIE BEIIECTBA
(yrneBoabl, >KUpbI, O€IKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO, BHICOKOMOJICKYISPHBIC
COCIMHEHUS, KPUCTAJUIMYECKAsi pEeHIeTKAa, THUIbl XUMHUYECKHUX peakuuil (OKUCIUTEIIbHO-
BOCCTAHOBUTENIbHBIE, 5K30-M OJHIOTEPMHYECKHE, pPEaKIUd HOHHOro oOMeHa), pacTBOp,
AJIEKTPOJIUTHI, HE3JICKTPOJIUTHI, 3IEKTPOJIUTUYECKAS JUCCOIMALIUS, OKHUCJIUTEb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKON peaKIMi, XUMUYECKOE PABHOBECHE), TCOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUsI opraHuyeckux BemectB A.M. byrmiepoa, Teopus
ANEKTPONUTUYECKON ArCcoIMaluy, nepuoanyeckuit 3akon .M. MenneneeBa, 3akOH COXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUH, (DAKTOJIOTHYECKHE CBEACHHS O
CBOICTBaxX, COCTaBE, MOJTYYCHUH U OE€30MaCHOM UCMOJIb30BAaHUHN BAXKHEHIINX HEOPTAHUYECKUX U
OpPTraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON JACATEIHHOCTH YEIOBEKA;

- YMETh BBIABJISATH XapaKTEpHblE NPU3HAKK U B3aUMOCBS3b HM3YUEHHBIX MOHSITHIA,
MPUMEHSATH COOTBETCTBYIOIIHME MOHSATHUS MPU ONMKMCAHUHM CTPOCHHS U CBOMCTB HEOPTAHMUECKUX U
OpPraHMYECKUX BEIIECTB U MX MPEBpAIICHUI; BBIABIATH B3aUMOCBS3b XMMHUYECKUX 3HAHWUH C
MOHSITHSIMH U TIPEJICTABICHUSIMH IPYTHX €CTECTBCHHOHAYYHBIX TPEIMETOB;

- YMETbh UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCTMHEHUI MEXTyHAPOIHOTO COI03a
TEOPETHUECKOM U MPUKIIATHON XUMUU U TPUBHAIHHBIC HA3BaHUSI BAXKHEHIIINX BEIIECTB (ITHIICH,
aleTulieH, TauIepuH, QeHon, Qopmanpiaerun, yKCycHas KHCIOTa, TIWIWH, YrapHBIM ras,
VIJIEKUCIIBIN Ta3, aMMUaK, TallleHas M3BECTb, HETaIlleHash W3BECTh, MUTHEBASI COJAa U JIPYTHUX),
COCTaBIATh (POPMYJBI HEOPTaHUYECKHMX M OPraHUYECKUX BEIIECTB, YPABHEHHS XHUMHUYECKHUX
peakiuii, OOBSICHATh UX CMBICH, MOATBEPXKIATh XapaKTEPHbIE XUMUYECKHUE CBONCTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aITUCSIMU YPABHEHUN XUMUYECKUX PEaKIIHii;

- YMETh yCTaHABJIMBATh MPUHAIIICKHOCTh U3yUYEHHBIX HEOPTaHWYECKUX U OPTaHMYECKHUX
BEIIECTB K OMpPEJEICHHBIM KJlaccaM W TPYIMIaM COEIUHEHHH, XapaKTepu30BaTh UX COCTaB H
BOKHEUININE CBOWCTBA; OMNpEACNSATh BUIbI XWMHUUYECKHX CBs3el (KOBaJIGHTHAs, WOHHAasi,
MeTaJIJIN4ecKasi, BOJOPOIHAsS), TUIBl KPUCTALIUYECKUX PEIIETOK BEUIECTB; KIACCH(PHUIIMPOBATH
XUMUYECKHUE PEaKIIHH;

- chopMHpoBaTh MpPEACTABICHUS: O XMMHYECKON COCTAaBIISIIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MHPA, POJU XVUMHH B TIO3HAHWH SIBJICHHHA TPUPOJIBLI, B (HOPMHUPOBAHUY MBINIICHHUS U
KYJIbTYpbl JIUYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW I pEeleHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO M
MIPUPOJHOM Cpelie;

- YMETh TPOBOJUTH PACUeThl M0 XUMHUYECKUM (HOpMYyJIaM W YPaBHEHUSIM XUMHYCCKHX
peakiuii ¢ WCHOJb30BaHHEM (U3MUECKUX BEIUYMH, XapaKTEepHU3YIOIIMX BeIIecTBa C
KOJIMYECTBEHHOM CTOPOHBI: MACChI, 00beMa (HOpMaJIbHBIC YCIOBHS ) Ta30B, KOJIMYECTBA BEIIECTBA;
UCIIONIb30BAaTh CHUCTEMHBICE XUMHUYECKHE 3HaHUS [UIsl TPUHATHAS PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

- yMeTh IUIAHUPOBAaTh M BBIIOJHATh XHUMHUYECKUN JKCHEPUMEHT (TpEeBpalleHus
OpTaHWYECKUX BEIIECTB NPH HArpeBaHUU, TOJYYCHHE JTHJIIEHA W HW3y4eHHE €ro CBOMCTB,
KaueCTBEHHBIE PEAKIINHU Ha allbJIETU/IbI, KpaxMall, YKCYCHYIO KHCIIOTY; AeHATypalus OeIKOB Mpu
HarpeBaHWM, IIBETHBIC pEaKIWH OETKOB;, MPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpenemsiTh
Cpeay BOAHBIX PacTBOPOB, KAYECTBEHHBIC peaklnu Ha cynbdar-, kapOoHAT- ¥ XJIOPHI-aHUOHEI,
Ha KaTMOH aMMOHMS;, pelaTh »SKCIEepUMEHTaJIbHbIE 3a7auyu 1o TeMaMm "Mertamwibl" u
"HemeTannsl") B COOTBETCTBUU C MpaBWIAMH TEXHUKHA O€30MaCHOCTH MpH OOpaIEHUH C



BEIIECTBAMH U J1a0OpPaTOpHBIM 00OpYyIOBaHMEM; NPEACTABIATH PE3yJIbTaThl XUMHUYECKOTO
JKCHEpUMEHTa B (OpME 3alUCH YPaBHEHHHM COOTBETCTBYIOIIMX peakuuidl U (HopMysnpoBaTh
BBIBOJIbI HA OCHOBE TUX PE3YJIbTaTOB;

- YMETb aHAIU3UPOBATh XUMUUYECKYIO HH(OPMALIHIO, TOJIy4aeMYIO U3 pa3HbIX HCTOYHUKOB
(cpencTB MaccoBoit nH(popMmaru, cetb IHTEpHET U ipyrue);

- BJIaJIeTh OCHOBHBIMU METOJJaMHM Hay4YHOT'O MO3HAHUS BEILECTB U XUMHUUYECKUX SBICHUHN
(HabmoieHne, I3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHUE);

- YMETb IPOBOJUTH pacyeTbl 110 XUMHUYECKUM (popMysiaM M ypaBHEHHAM XMMHUYECKHUX
peakuuii ¢ HWCHOJb30BaHWEM (U3MUYECKUX BEIMYMH, XapPaKTEPU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMasIbHbIE YCIIOBUS ) a30B, KOJIUYECTBA BEILIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS U1 INPUHATUS PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

- yMETb IUIAHUPOBAaTh M BBIIOJHATh XHMHYECKUN HKCHEPUMEHT (IpeBpallleHus
OpPraHMYECKUX BEILECTB IPU HArpeBaHUU, IOJy4YCeHHE JTHJIEHAa M H3Y4YEHUE €ro CBOICTB,
Ka4eCTBEHHBIE PEAKIIMU Ha aJIbJCTH/IbI, KpaxXMall, YKCYCHYIO KHCIIOTY; JeHATypamus OSJIKOB IpH
HarpeBaHUU, LBETHbIE PEAKIMM OEJIKOB; MPOBOJUTH PEAKIMU HMOHHOTO OOMEHa, ONpeNessTh
Cpedy BOIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU HA Cylb(]art-, KapOOHAT- U XJIOPHI-AaHUOHBI,
Ha KaTHOH AaMMOHMS; pellaTh »JKCIepUMEHTaJbHblE 3agaud 1o TemaMm "Mertamibl" u
"HemeTainbl") B COOTBETCTBUM C IpaBWIAMM TEXHUKHM O€30IACHOCTH IpHU OOpaLEHUH C
BEIIECTBAMH U J1a0OpaTOpPHBIM O00OpYIOBaHMEM; NPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (pOpME 3amuCH ypaBHEHHH COOTBETCTBYIOUIMX peakUuil u (HOpMyIHpOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

- chopMHpOBaTh MPEACTABICHUSI: O XUMUYECKON COCTaBISIOLIEH €CTECTBEHHOHAYYHON
KapTHHBl MHMpa, POJIM XMMUU B MO3HAHUM SIBIEHUI NPUPOJbI, B (OPMUPOBAHUHU MBILUICHUS U
KyJbTYpBhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOAWMOW ISl pPEUICHHUS
NPAaKTUYECKUX 3aJad M SKOJOIMYECKM OOOCHOBAHHOTO OTHOILIEHHMS K CBOEMY 3/I0pOBBIO U
MPUPOJHON CpeliE;

- yMeTh COOJIIOJaTh MpaBUia HKOJOTHYECKU IIeJIeCOO0Pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENSAX COXPAHEHUSI CBOETO 30POBbSI U OKPYKAKOUIEH MPUPOTHON
CpEbl; YYMTBIBATH ONACHOCTHb BO3ICHCTBHS Ha XKUBBIE OPraHU3Mbl ONPEIECICHHBIX BEIIECTB,
MOHMMasl CMBICIT TIOKa3aTels MPeIeIbHON JOIMyCTUMON KOHIIEHTpAI|H.

1.2. Ilnanupyemble pe3yJbTAThl OCBOCHUS] KOMIIETeHIUI

B pesynbprate ocBoenus nporpammsel aucuumuinabel CO0O.01.03 XUMUMS  yuutsiBaroTcs
IaHUpyeMble pe3ynbTathl ocBoeHus ooumx (OK) u npodeccnonansubix (I1K) kommnereHmmii:

Kon Ilnanupyembie pe3yJbTaThl 0CBOCHHSA
. Coaep:xxanue KOMIETEeHUHH .
KOMIeTeH Ui KOMIIeTeH U
OK 01 Br16upaTh criocoObl perieHus Ymenus:
3aa4 npogeccuoHaIbHOM pacrio3HaBaTh 3a7auyy W/WiIKM HpoOieMy
NEeSITeTHHOCTH TPUMEHUTETHHO B poheCCHOHATTEHOM u/nnm
K Pa3JIMYHBIM KOHTEKCTaM COLIMAIbHOM KOHTEKCTE

aHAJIM3UPOBATh 3a/1ady W/WIK Npodiemy
U BBIJICTATH €€ COCTaBHbBIE YaCTU
OTIPENIeNIATh ATAITBI PEIICHUS 3a]]a91
BBIABIATE M 3(PQPEKTUBHO  HCKaTh
uH(poOpMallMI0,  HEOOXOAUMYIO  JUIf
pelLIeHHs 3aJa4u 1/UITH IPOOIJIeMbl
COCTaBJIATH IUJIaH IEUCTBUS

OTIpeNeNATh HE0OX0IUMBIE PECyPChI
BIAJETh  AKTyaJbHBIMH  METOAAMHU
paboThI




B NpPO(ECCHOHATBHON U  CMEXHBIX
chepax

peanu30BbIBaTh COCTABJIEHHBIN LJIaH
OLICHUBATh pPE3yJabTaT U MOCIECACTBUS
CBOUX JICUCTBUH (CAaMOCTOSATEIHHO WIH C
MOMOIIbIO0 HACTABHHKA)

3HaHus:

aKTyaJIbHBIN npodeccCuoHAIbHBIN
U COIMATBHBI KOHTEKCT, B KOTOPOM
MPUXOAUTCS PabOTaTh U )KUTh

OCHOBHBIC WCTOYHUKUA HH(OpPMAIUH
U pecypchl JUIsl pelieHusl 3anad U
npoosiem

B po¢eCCHOHATBHOM u/umm
COLIMAIBHOM KOHTEKCTE

QITOPUTMBI  BBINIOJHEHUS  paboT B
npoQeCCHOHAIBHON u CMEXHBIX
obmacTsx

METO/BI PabOThI B MPO(HECCHOHAIBHON U
CMEXHBIX chepax

CTPYKTYpY IIIaHA JJIsl pEHICHUs 3a1a4
MOPSAZIOK OIICHKU PE3yJIbTaTOB PEHICHUS
3a71a4 MpoeCCHOHATBHOMN JIEATEIHHOCTH

OK 02

Hcnonp30BaTh COBpEeMEHHbBIE
CpeZCTBa MOMCKA, aHAIN3a

U MHTEpIpeTalnuu nHPopMaIui,
1 MTHPOPMAIIMOHHbIE TEXHOJIOTUU
JUTSI BHITIOJTHEHUS 3a7a4
npodecCuOHATIbHON
JESTEIbHOCTH

YMenus:
onpeneNnsaTh  3ajayd Uil [IOMCKa

uHpopMaun
OTIpeNeNiaTh HEOOXOIMMbIE HCTOYHUKH
uHpopMauu
TUTAHUPOBATh porecc TIOUCKa,
CTPYKTYPUPOBATh HOJy4aeMYIo
nH(pOpMaLIHIO

BBIJIENIATE ~ Hauboyiee  3HAUUMoe B
nepeyHe HHGpopMaIuu

OIICHUBATh MPAKTHUECKYI0 3HAYUMOCTb
pe3yIbTaTOB IMOMCKA

opOopMIATH pe3ynabTaThl TIOKCKa,
NPUMEHSATH CPeACTBA WH(OPMAITMOHHBIX
TEXHOJIOTUI TUIS pereHus
MpoeCCHOHANIBHBIX 3a]1a9
UCIOJIb30BaTh COBpPEMEHHOE
porpaMMHOE o0ecredeHne
UCMOJIb30BaTh pa3ju4yHble LU(PPOBBIE

cpezicTBa TUTSt pemeHHs
npodecCHOHATBHBIX 3a1a4

3HaHusn:

HOMEHKJIaTypa MH(POPMAIIMOHHBIX
HCTOYHHUKOB, IPUMEHSIEMBIX B
npodecCHOHATBHOMN 1 TETbHOCTH
MIPUEMBI CTPYKTYPHUPOBaHUS
uHpopMaun

dbopmar  odopmileHHS  pe3yJIbTaTOB
noucka WH(POpPMAIMK, COBPEMEHHBIC




cpeacTaa U YCTpOMCTBA
uHpoOpMaTU3aLUU

MMOPAA0K nux IMPUMCHCHU A u
IIPOrPaMMHOE obecrieueHue B

po(ecCHOHATLHOM ACSITETLHOCTA B TOM
YUCJIE C UCMOJb30BaHUEM HUPPOBBIX

CpECTB
OK 04 OddexTuBHO YMenusi:
B3aMMOJICHICTBOBATH OpraHM30BbIBaTh  pabOTy  KOJUIEKTHUBA
U paboTath Y KOMaH/IbI
B KOJUIEKTUBE U KOMaH/IC B3aUMOJICUCTBOBaTh €  KOJIJIETAMH,
PYKOBOJICTBOM, KJIHMEHTaMH B  XOJE
poQeCCHOHATTBHOM eI TeIbHOCTH
3HaHus:
MICHXOJIOTUYECKUE OCHOBBI
JIESITSIIBHOCTH KOJUICKTHBA,
MICHXOJIOTUYECKUE 0COOEHHOCTH
JTUYIHOCTH
OCHOBBI IIPOCKTHOH JIEATEITLHOCTH
OK 07 CoJeiicTBOBAaTh COXPAHEHUIO Ymenus:

OKpY’Karolllel cpelsl,
pecypcocOepeReHuIo,
MIPUMEHSTh 3HAHUS

00 U3MCHEHHH KIIMMATa,
MPUHITUIIEI OEPEKITHBOTO
IIPOU3BOJICTBA, 3P PEKTUBHO
JIEUCTBOBATH B YPE3BbIUYANHBIX
CUTYaIUIX

coOII0aTh  HOPMBI  DKOJIOTHYECKOM
0e301acHOCTH;

OINpeeIATh HaIpaBJICHUS
pecypcocOepexeHus B pamKax
po(eCCHOHAIILHOM  JIEATEIBHOCTH 10
CHEIUATEHOCTH, OCYIIIECTBIIATEH PaboTy ¢
cOOJII0ICHHEM MTPUHIIUIIOB OEPEKIUBOTO
MIPOU3BOJICTBA

OpPraHU30BBIBaTh  MPOGECCHOHATBHYIO
JIeATETLHOCTh C y4eTOM 3HaHuUWi 00
U3MEHCHHN KIIMMATUYECKUX  YCIOBHU
pernona

3HaHunA:

NpaBUjIa IKOJOTHYECKOW 0e30MacHOCTH
OpU  BEIEHMM  NpodhecCHOHATbHON
JeSITeTTbHOCTH

OCHOBHBIE PECYpChl, 3aJ€HCTBOBAHHBIE
B IIpo(hecCHOHANBbHOM e TeNbHOCTH
yTH 00ecreueHus: pecypcocOepeKeHHs
MIPUHIIMIIBI OEpPEKINBOTO MPOU3BOICTBA
OCHOBHBIC  HANpaBJICHUS W3MEHEHUS
KIIMMAaTH4Y€CKUX YCJ'IOBI/Iﬁ pEruoHa

1.3. TToka3aTe/in OLIEHKH Pe3yJIbTATOB 00yYeHH s

Coneprxanue yueOHOM
JAUCITUITIIMHBI

Pe3ynbTaTe!
HaunmeHoBaHME OLIEHOYHOTO
00yueHmA Br konrpors cpencTBa/hopMa KOHTPOIS
(OK, TIK) pen p p

2 ceMecTp

Paznen 1. OCHOBBI CTpOEHUS BEIIECTBA
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Tema 1.1. Ctpoenue OK 01,0K 02, Texymunii [TpakTrueckoe 3aHATHe
ATOMOB XUMIUECKHIX OK 04, OK 07 | mpomMexyTOYHbIN 3ayer ¢ OLCHKOMH
AJIEMEHTOB M IIPUPOIA JIP 4.9, 10,
N 13, 16, 20, 22
XUMHUYECKOH CBS3U
Tewma 1.2. OK 01,0K 02, Texymmit [IpakTrueckoe 3aHsTHE
Tepuoauueckuii 3aKoH OK 04, OK 07 | mpomeXxyTOUHBIN 3a4eT ¢ OIeHKOM
u tabnuma J[.1. JIP 4.9, 10,
M 13, 16, 20, 22
eHjiesieeBa
Paznen 2. Xumuueckue peakiuu
Tema 2.1. Tunst OK 01,0K 02, | ITpomexyTOUHBI IIpakTHueckoe 3aHsaTHE
xummgecknx peaxuuii | OK 04, OK 07 JlaGopaTtopHas pabota
JIP 4,9, 10, 3a4eT ¢ OLCHKOM
13, 16, 20, 22
Tema 2.2. OK 01,0K 02, | [TpomexyTO4YHBII 3a4er ¢ OLeHKOMI
DIEKTPOITUTHYECKAS OK 04, OK 07
JIP 4,9, 10,
JTACCOLNAITUS U 1316, 20, 22

HOHHBIA 0OMEH

Pazpnen 3. Ctpoenue u cBOWCTBa HEOPTaH

NYCCKHUX BCIICCTB

Tema 3.1. OK 01,0K 02, Texymmit [IpakTuyeckoe 3ansATHE
Knaccnduxanms, OK 04, OK 07 | mpomMeXxyTOUHBIN 3a4er ¢ OLeHKOMI
HOMEHKJIaTypa U JIP 4.9, 10,

13, 16, 20, 22
CTpPOEHHUE
HEOPTraHUYECKUX
BEIIIECTB
Tema 3.2. duzuko- OK 01,0K 02, Texymmit IIpakTrueckoe 3aHsaTHe
xumuueckue cpoiicta | OK 04, OK 07 | mpomMeKyTOUYHBIH 3aueT ¢ OLEeHKOoI
HEOPraHUYECKUX JIP 4,9, 10,
BEIIECTB 13, 16, 20, 22
Tema 3.3. OK 01,0K 02, | ITIpomexyTOUHBIH JlaGoparopHas paboTa
Wnentudukanus OK 04, OK 07 3a4eT ¢ OIEHKOM
HEOPTraHUYECKUX JIP 4.9, 10,

13, 16, 20, 22
BEIIIECTB

Paznen 4. CtpoeHue u cBOMCTBA OPraHNYECKUX BELIECTB

Tema 4.1. OK 01,0K 02, Texymun IIpaxTueckoe 3aHsaTHE
Knaccudukanus, OK 04, OK 07 | mpomeXyTOYHBIN 3a4der ¢ OLIEHKON
CTPOCHUE U JIP 4,9, 10,
HOMEHKJIaTypa 13, 16, 20, 22
OpPraHUYECKUX
BEIIECTB
Tema 4.2. CoiicTBa OK 01,0K 02, | ITIpomexyTOUHBIH IIpaxTrueckoe 3aHsaTHE
OpPraHUYECKUX OK 04, OK 07 Ha6opaT0pHa$I pa60Ta
COC/TMHCHMH JIP 4,9, 10, 3adeT ¢ OLCHKOM
13, 16, 20, 22
Tema 4.3. OK 01,0K 02, Texymnii JlaGoparopHas paboTa
WNnentudukarus OK 04, OK 07 | mpomMeXxyTOUHBIN 3a4er ¢ OLeHKOI
OpPraHUYECKUX JIP 4,9, 10,
13, 16, 20, 22

BCIICCTB, UX 3HAYCHUEC




Y IPUMEHEHUE B
OBITOBOM U
IIPOU3BOJICTBEHHOM
JIEATEIBHOCTH
yeaoBeKa

Paznen 5. Kunetnueckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH TPOTEKAHUS XUMUUECKUX

peakui

Tema 5.1. CxkopocTh OK 01,0K 02, | ITpomexyTOUHBI [TpakTueckoe 3aHsATHe
xumuueckux peakruii. | OK 04, OK 07 3auer ¢ OLEHKON
XuMHuecKkoe JIP 4.9, 10,

13, 16, 20, 22
paBHOBeCHE

Paznen 6. PactBOphI

Tema 6.1. IlonsTue o OK 01,0K 02, | [IpomexyTo4HbIi JlaboparopHas paboTa
pacTBopax. OK 04, OK 07 3a4er ¢ OLEeHKOU
HccnenoBanue JIP 4,9, 10,

13, 16, 20, 22

CBOMCTB PacTBOpPOB

Pasnen 7. Xumusi B ObITY ¥ IPOU3BOICTBEHHOM JIEATEIHHOCTH YEJIOBEKa

Tema 7.1. Xumus B OK 01,0K 02,

OBITY H OK 04, OK 07

MPOU3BOJACTBEHHOMN JIP 4,9, 10,
13, 16, 20, 22

JeATEIIbHOCTH

YyesoBeKa

HpOMe)KYTOqHBIfI

Texymmit 3ader ¢ OIleHKOU

Cucrema KOHTPOJISI 1 OCHKH PE3yJIbTaTOB

B coorBerctBuM ¢ yuyeOHbIM IuiaHoM 1o gucuuiuinie  COO.01.03

XNMUA

MPEIYCMOTPEH TEKYIIMH KOHTPOJIb BO BPEMSI IPOBEACHUS 3aHATUMA U POMEKYTOUHAS ATTECTALIHS
B (hopMe 3au€Ta ¢ BHICTABICHUEM UTOTOBOU OIIEHKH 32 BECh KYPC.

2. 3aaHus 1J151 KOHTPOJIS U OLIEHKH Pe3yJIbTATOB

2.1. 3aganus I TEKyIIEro KOHTPOJIsA

Pa3nes 1. OcHOBBI CTPOCHHS BelecTBa

Tema 1.1. CTpoe}me aTOMOB XUMHUYE€CKHUX IJICMCHTOB U IIpUpPOAA XHMMHYECKOI CBSI3H

IIpakTH4eckoe 3aHsATHE
3amanue 1

YkazaTb QJICMCHT, B aTOMC KOTOPOTI'O:

Bapuanr 1

Bapuanr 2

a) 25 mpoTOHOB
6) 13 31eKTpOHOB

a) 41 mpoTtoH
6) 20 3JeKTPOHOB

3amanue 2

HazBatb 1Ba 3i1eMeHTa, B aTOME KOTOPBIX:

Bapuanr 1 Bapuanr 2

3 SHEpPreTUYEeCKUX YPOBHS S SHEPreTHYECKNX YpOBHEH
3aganue 3

Onpeﬂem/m) ABa 3JICMCHTA, B aTOMC KOTOPBIX HA IMOCJICAHEM SHEPIE€THICCKOM YPOBHC!

BapwuanT 1

Bapuant 2

4 BaJICHTHBIX AJIEKTPOHA

7 BaJI€HTHBIX 3JICKTPOHOB
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VYKa3zaTb MECTOIOJIOKEHHE 3JeMEHTOB B Ileproanyeckoil cuCTEME XMMHUYECKUX 3JIEMEHTOB
JI.U. MenpeneeBa, HAMUIIUTE 3JIEKTPOHHBIE (POPMYITBI AaTOMOB JTAaHHBIX JIEMEHTOB:

Bapwuant 1 Bapuant 2
a) Ne 37 a) Ne 24
0) Ne 30 0) Ne 50
3anaHue 5

Yem CXOJHBbI U YCM OTJIMYAIOTC IO COCTABY U30TOIIbI:

Bapwuant 1

Bapuant 2

201~ 39
19K *¥19K

35.,C1%717Cl

Tema 1.2. Ilepuoanyecknii 3axkoH u Tadauna .. MenaesieeBa

IIpakTHyeckoe 3aHATHE

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX DJIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U
CJIO’KHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM XMMHYECKOT0 sieMeHTa B [leproamueckoit
cucreMme

3amaHus IS BBITOJHEHHUS TPAKTUYECKON pabOThI

1.Ykaxkure Ha3BaHUE DIIEMEHTa M 3apsj aToMma, €CIH SAPO aroMa 3JICMEHTa COACPIKUT
45 HEUTPOHOB, a PNEKTPOHHAsI 00010UKa -34 3JIEKTpOHA.

2.Hanumute 510eKTpoHHYIO (GopMyilny atoMa xene3a. Kak pacrnpenessitoTcs 2JIEKTPOHbBI
Had-morypoBHe? YKaKUTE BBICIIYIO BAJICHTHOCT JKelie3a.

3.Hanuimmte sHEpreTHYECKUe TuarpaMMBbl JUIsi aTOMOB XJIOpa, Xpoma, cepeopa.

4. Hanumwmre 35ekTpoHHbie popMyibl it nonos: Fe2+, Cl-, S2-, Cu2+, Cr3+.

5.Ha3zoBure JJIEMEHTHI, UMCIOIIUE CIICAYIOIINE JIEKTPOHHBIE
bopmyibr:a)1522522p63s23p5,6)1522522p63s2451;8)1522522p63523p64523d104p65514d>5.
6.0npenenure nepuol, psaA U TPYMIY, B KOTOPBIX HAXOAATCS 3JEMEHThl C aTOMHBIMHU
Homepamu: 14, 24, 52, 63.

7.VKaxure, Kakoe MoJIokeHue B Tabuuie MeHaeneeBa 3aHUMAOT 3JIEMEHTBI € JIEKTPOHHOM
KoH(UTypanuei atoma:a)1522522p63s23p6;6)1522522p63s2;
B)1522522p63s23p64s23d10;r)1522522p63s23p64523d104p5. OTBET 06OCHYIATE.

8.CKOJIBKO BaJICHTHBIX AJIEKTPOHOB B aTomax CJIETYIOIIUX
anemenTos:4Be,15P,17CI,25Mn50Sn,42MO?

9.V Kkakoro aroma, CTPOCHHE JHEPrUYECKUX ypoBHeW kotopbix: 1) [Ne]3s23p2; 2)
[Ne]3s23p4; 3) 3s23p64) 352, -cunbHee BhIpaKeHbI HEMETAIUTHYECKHE CBOMCTRA?
10.CocTaBbTe »3JIEKTPOHHBIE CXEMbl CTPOEHHUS MOJIEKyJd. B kakoil Moisekysne CBs3b
koBasienTHas nossprasi: 1) Cl12; 2) H2; 3) HCI; 4) NaCl.

11.YkaxuTe, B KaKo# U3 TaHHBIX MOJIEKYJ TossipHocTh cBsi3u Bhime: 1) HCI; 2) HI; 3) HBr;
4) HF.

12.B xakoM U3 MpPHUBEACHHBIX BELIECTB 00pa3yeTcsi MPEMMYIECTBEHHO HOHHAs CBs3b:l)
CuCl2; 2) NaCl; 3) S02Cl2; 4) CO.

13.CoctaBbTe cxembl cTpoenust mosiekyst: 1) 02; 2) BF3; 3) N2; 4) NH3.B kakoit u3 3tux
MOJIEKYJI cTeneHb oKucyeHus 0, a BAJIGHTHOCTb 3.

14 VxaxuTe, yeMy paBHa BaJCHTHOCTh W CTeNeHb OKucieHus Qocdopa B KHCIOTAX:
H3P02; H3P03; H3P04.

15.B Monekyne Kakoro BeIIeCTBa CTENEHb OKHUCIeHHs aToma (ocdopa HauMmeHblas: 1)
H3P04; 2) H3P03; 3) HPO3; 4) H3P02; 5) H4P207?

16.0npenennure cTeneHb OKHUCIACHHWS Mean B coenuHeHusx: Cu20; Cu(NO03)2;
(CuOH)2C03; CuCl.

Tema 2.1. Tunbl XMuMHYECKUX peaKkuii



IIpakTHyeckoe 3aHsATHE
I[TosnakoMbTECE C

TCOPETUUCCKUM
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MaTCpruajIoM 10

TEMEC «OKHCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUN). Brimonnute HWXXCIIPUBCACHHLBIC 3a/IaHUSA.

1. Kakue COEIUHEHHUS

n IIPOCTHBIC BCIIECTBA

MOTYT

IMPOABJIATH TOJIBKO

OKHUCIINTCIIbHBIC CBOMCTBA? BhImummTe Takue BCIICCTBA M3 NPCIJIOKCHHOI'O MMCPCUHA, YKAKUTC
CTCIICHb OKHCJICHUA 3JICMECHTA-OKUCIUTECIIA:

Bapuanr 1 Bapuanr 2
NHs, CO, SO, KMnOy4, Cly, H2S SiO, P20s3, H2SO4, H2SOs3,
HNO.. N2
2. Kakue  coequHEHUss W IPOCTble  BEIIECTBA  MOTLYT  HPOSIBJIATH TOJBKO

BOCCTAHOBUTEIIbHEBIC CBOMCTBA? Brinummre Takue BCIICCTBA M3 MPCHAJIOKCHHOI0 ICPCUHA,
YKaXKUTE CTCIICHb OKHUCJICHUA 3JICMCHTA-BOCCTAHOBUTCIIA!

Bapuanrt 1

Bapuant 2

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

H2S03, NH3  SiO», P20Os, Fe

3. IMoxbepure

KO3 PHUIINEHTHI

B CIEIYIOLIUX

YPaBHEHUSAX

OKHCIHUTCIBHO-

BOCCTAHOBUTEIILHBIX PEAaKIUHA METOJOM OJJIGKTPOHHOIO OallaHCca, YKaKUTE OKHCIUTEIh |
BOCCTaHOBUTEJIb:
1. BapuaHT
NHsz + O2 — NO + H.0
PHs + Cl, — PClz + HCI
CuO + NH3z — Cu + N2 + H20
Zn + H2SO4 — ZnSO4+ H3S + 4H20
KMnO4 + NazSO3 + H2SO4 — MnSO4 + NazSO04 + K2SO4 + H20
BapUaHT
P + N2O— N2z + P20s
H2S + Cl, —» S + HCI
HCI + MnO2 — Clz + MnCl; + H20
Cu + HNO3z — Cu(NO3)2 +NO + H20
H2S + KMnO4 + H2SO4— MnSO4 + S + K2SO4 + H20

grwdDERPROMONE

JlabopaTopnas paGora
1. 3anonHuTe TAONMILY, BHITOIHAS XUMUYECKUNA SKCIIEPUMEHT

PeaktuBbl u oOopynoBaHue | YpaBHeHue peakuuu (Hanumute | HabmoneHus (aro

(mepeuucnuTe MaTepHaNbl, | ypAaBHEHHUS  pEakUMi C  TEMU |[IPOU3OILIO B pe3yjbTaTe

KOTOPbIE BbI UCIIOJIb30BAJIU B | BEILIECTBAMH, KOTOpbIE BBI | pEaKIInH)

IKCIIEPUMEHTE) UCIIOJB30BAJIM B JKCIEPUMEHTE, | (3aMUIINTE MPU3HAKU
paccTaBbTe MPABUILHO MPOTEKAHUS peaKImii,
WHJCKCHI B QOpMyIax, ypaBHSINTE) |cAenaiiTe cXeMaTUu4ecKue

M300paxeHusl)
OmriT 1.Ha3sanne

OmpiT 1. Paznoxenune nepokcuaa Boopoa (IEPEKUCcH) Py MOMOIIN KaTaaru3aTopa.

Buumanue! I[Tpobupky HarpaiisiiiTe B CTOPOHY OT ce0s1 U cocezieit, paboTaiiTe B mepyaTkax,
BOJIOCHI cCOOepHUTE- paboTa ¢ OTHEM.

OmnbIT 2 K KycouKy CBeero mMsca NpuIMBaeM MEePEeKUCh, 3aMUIINTE HAOIIOICHUS

OmpiT 3. B npobupke HaXOAUTCS TBEPABIA OKCUJT HATPHS, TIPUIIEHTE K HEMY

10 mn Boxbl (TONIIMHA 2 yKa3aTeNbHBIX Masblia), OCTOPOXHO pa3MelIaiiTe CTEKISIHHON
MaJOYKOM, MOTporaiTe AHO MpoOUpKH, uTO HaOmomaete. [IpoBepsTe HaNMMUME MOTYYUBIICHCS
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I1eJI04M B MpoOUpKe, KarnmHuTe 1-2 Kariu uHANKaTopa- peHoTanenHa, 4To HabIonaere.

OneiT 4. B npobupke Haxomutcst okcun ¢ocdopa(V) mpuneiite k Hemy 10 mir Boabl
(TonmmHa 2 yKa3aTeNbHBIX NaAJbLia), OCTOPOXHO pa3MeElIaiTe CTEKISHHONW IaJOYKOM.
[IpoBepbTe HaIMYKME MOTYYUBIICHCS KUCIOTHI MHIUKATOPOM, KamHUTe 1-2 KaIuiM Jlakmyca, 4To
HaOJI01aeTe.

OmneIT 5.

[Tpuneiite B mpodupky pactBop CuSO4 ( 5-10 mi) u 1006aBbTE K HEMY T'pPaHYIy IIUHKA ,
OCTaBbTE€ MPOOMPKY Ha 5 MHHYT, 3anuiuuTe HaOmoneHus. OnbiT 6. Peakuuu 3ameineHus B
kucinoTax. Bzaumogpeiicteue consnoii kucinotsl (HCI) ¢ marauem.

Xon pabotel: Bo3pMuTe MPOOMPKY CO CTPY)KKOW MarHusi OCTOPOXKHO MpUJIEHTE 5 Ml
HCl.3anummre HabmroneHus

Omnpbit 7. OnipeneneHre HOBOro BEIeCTBA B PaCTBOPE

Xon paboThl: BO3bMUTE MPOOMPKY € BEUIECTBOM U3 IMPEABIIYLIETO OIbITa, OCTOPOKHO
KalHUTE Karullo Ha MPEAMETHOE CTEKJIO0, BO3BMUTE IIMIIBI U OCTOPOKHO BBIAPUTE KUAKOCTD,
4TO0 O00pa3oBasioch, 3anummre HabmoneHus Omnbir 8. Peaknuu oOmena. BzaummonelicTBue
ruapokcuaa Hatpus (NaOH) u cynedara meau(Il). (CuSO4)

Xom pabotel: Bo3pMuTe IPOOHPKY € BEIIECTBOM M3 ONBITA 3, U MpuieiTe K Hemy 10 mu
CuSO04, yto HabOmomaeTe.

OneiT 9. Peakiiuu oOMena. B3aumopeiictBue kapoonara kanbius (CaCO3) u comnsiHOM
kucnoroit (HCl) Buumanue! Pabota ¢ kucnoramMu TOJIBKO B EpyaTKax.

Xon pabotsl: PazomuuTe B crynke mpu nomoru nectuka CaCO3, no6aBbTe MOPOIIOK B
npoOupKy, octopoxkHo npuierte 5 M HCI, 3anumute Habar0neHus.

Tema 3.1. Knaccudgukanms, HOMEHKJIATYPa U CTPOEHHE HEOPTAaHMYECKUX BellecTB
IIpakTHyeckoe 3aHsATHE
1. Onpenenu Ha3BaHME U KJIacC BEUIECTB, HAMMUIIHN (OPMYIIBL.

Ne | ®opmyna BemecTsa HasBanue Bemecrsa Kitace Bemectsa
1 Al(OH)3
2 KpemHuuesas kucnora
3 CaCOs3
4 Al> (SO4)3
S) OKcu Kanust
6 HNO:
7 Zn O
8 I'mapokenn menu (1)
9 P2Os
10 Yranekucnslii ra3
2.JlaiiTe Ha3BaHM COJICH, KUCIIOT, MPUBEAUTE (POPMYJIBI KUCIOT.
Ne dopmyna KUCIOTHI Ha3Banue kucioTsl HasBanue coneit
A30THas
H2 SO4
HBr
KapOOHATHI
docdopnas
HI
XJIOPUBI
HUTPUTHI
H> SiO3
CepoBogopoaHas
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Tema 3.2. PU3UKO-XMMHUYECKHE CBOHICTBA HEOPraHUYECKHUX BellleCTB
IIpakTH4eckoe 3aHsATHE

3amaunue 1

Bapuanrt 1 Bapuant 2
[Ipu B3aumoaeicTBUU MeaH C CKOJBKO rpaMM OKCHJIa MarHusi o0pa3yercs
KOHIIEHTPUPOBAHHOM CEPHOU KHUCIOTOM MPY C)KUTAHUM MarHus maccoit 12 r.

obpazoBaics ra3 oosemoM 33,6 1. Onpenenutsb
Maccy MeJii, BCTYIHMBIIYIO B PEaKIIHIO.

3amauue 2

Bapuant 1 Bapuant 2

Kanuit maccoit 3,9 r pactBopuinu B Bojie  |CKOJIBKO I'paMM HaTpus IPOPearupoBajo ¢ BOJIOH,
obbemoM 206 mut. OnpeaenuTe MacCOBYIO |€CIIH MPU ATOM 00pa3oBasics ra3 oobeMoMm 4, 48 1.
JIOJII0 TIOJIyYEHHOT'O pacTBOpa. (1.y.) CKOJIBKO TpaMM TUJpOKCHIA HATPUS
MOJIYYUTCS IPU STOM?

3aganue 3

Bapuanrt 1 Bapuant 2
CKOIIBbKO TpaMM OKCHJIA KaJIbIUs U BOJBI CKOJIBKO JIMTPOB OKCUJA YIJIEPOA MOKHO
HEO0XO0AUMO JUIsl IOTYYEHHS TallIeHOW N3BECTH |TOJTYYHTh U3 U3BECTHAKA Maccoil 25 T, ¢
Maccout 7,4 T. MaccoBoil gosieit mpumecein 20%.

Tema 3.3. UneHTU(UKAIIMSA HEOPraHNYECKNX BelIECTB
JlaboparopHas padora
1 .ITpuroroBuTh TaOIMILY U1 3aIIMCH BBIIOJIHEHUS paboThI 110 opMme:
UYro nenanu Haburoienus YpaBHeHus peakiuii | BeiBox

2. BBINOJIHUTEG OIBITHI

3. 3anoJHUTD TaOIHILY.

4. Cnenath OOIIHI BBIBOI.

OmnpiT. KauecTBeHHbIE peaKkIIMM Ha HEOPTaHUYECKUE BEILIECTBA.

3agaHue: B Tpex MpOHYMepoBaHHbBIX podupkax (1, 2, 3) naHbl BenecTna:

XJIOPUA AMMOHUA

COJISIHAA KUCJIOTA

CVYJIbOAT HATPUA

C nomouiplo0 XapakTepHBIX PEaKIMi pacrno3HaTh, B KaKOH M3 MPOOUMPOK HAXOIATCS JaHHBIE
BEIIECTBA.

J1J1s BBIOJTHEHHU S TAaHHOTO OMBITa COJAEPKUMOE KaXKA01 MPOHYMEPOBaHHOMN MPOOUPKHU pa3IenuTh
Ha TP TPOOBHI.

1. JIna onpeneneHus XJIOpUAa aMMOHHS — B IPOOHPKY € XJIOPUIOM aMMOHUS NPUIIUTH PACTBOP
TUIPOKCHUA HATPUsl, HArpeTh B IJIAMEHU CIUPTOBKHU.

? Yro Habmogaere?

Hamncate ypaBHEHHE peaknuMu B MOJIEKYJISPHOM, IOJHOM WOHHOW, COKpAIeHHOW HWOHHOMN
dopmax.

2. Jlns onpezneneHus: CONSIHOM KHUCIOTHI - B MPOOUPKY C COJITHOM KHCIOTOM MPHJINTH PacTBOpP
HUTpaTa cepedpa.

? Uro Habmonaere?

Hanucars ypaBHEHHME peaklUud B MOJICKYJIIDHOM, IIOJIHOM HOHHOW, COKpAalIeHHOW WOHHOMN
dbopmax.

3. [nsa onpeneneHust cyibdara HaTpus - B MPOOHPKY C Cyab(haToM HATpUs NMPUWINTH PACTBOP
xjopuaa 6apusi.

Yro nabmomaere?
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1. Hanncatp ypaBHEHHE peaKLMK B MOJIEKYJISIPHOM, IOJTHON MOHHOM, COKpaIllEHHOW HOHHOMN

Tema 4.1. Knaccudukanusi, CTpoeHHe 1 HOMEHKJIATYPA OPraHN4ecKnX BelecTB
IIpakTHyeckoe 3aHsATHE

Bapuanm Ne 1

1. HazoBure 1o cucTeMaTHYECKONH HOMEHKJIAType BEIIECTBA CICAYIOIIET0 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
n) CH3 -CH2 -CH2-C

\

OH

2. CocTaBUTh CTPYKTYpPHBIC (DOPMYIIBI CIEAYIONIUX BEIIECTB: a) 2,3-auxopoyraH; 0) 2,2-
JMMETHIIIICHTaH

Bapuanm Ne 2
1. HazoBute 1o cucreMaTH4eCKOW HOMEHKJIAType BEIECTBA CIEAYIOLUIEr0 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

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

CH3 OH

n) CH3 - CH2 - CH2 — CH - CH2 - COOH

CH3
2. CocTaBUTh CTPYKTypHBIE (OPMYJNBI CIEAYIONIMX BEIIECTB: a) 3-MeTwineHrtaH; 0) 2,4,6-
TPUXJIOPTeKCaH
Bapuanm Ne 3
1. HazoBwure mo cucTeMaTH4eCKO HOMEHKIIAType BEIIECTBA CIEIYIOIIETO0 COCTaBa
a) CH3
CH3 - CH> - CH - CH2 — CHs

CH3
0) CH2=CH - CH2— CH2— CH2> — CH3
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B)CH3-CH-C CH

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

CH3
n) CH3 -CH2 -CH2 — CH-CH2 - CH3
Cl

2. CocTtaBUTb CTPYKTYpHBIC (DOPMYINIBI CIEIYIOIMMX BeEmecTB: a) 2-MeTwioyren-1, 6) 2,3-
JTUMETHIITICHTAH.

Tema 4.2. CBoiicTBa OpraHu4eCKHUX COeIMHEHHU

IIpakTHyeckoe 3aHsATHE

1. C noMoIIbio 37IeKTPOHHBIX OpOuTaeit rpadudecku u300pa3uTe MOIEKYJIbI:

a) [Iponana

0) 2-meTunbyTana

B) M300yTaHa

2. U300paszute CTpykTypHbIe (GOopMynsl U30MepoB renrtaHa. CKOIBKO MOXET OBITh TaKuX
n3omepon? JlaiiTe UM Ha3BaHUS 10 3aMECTUTEIHLHOM HOMEHKIIATYPE.

3. HazoBuTe no 3amMecTuTeIbHONH HOMEHKIIAType CIEAYIOLINE COSAMHEHHUS:

a) CH;,—CH—CHy; 8) CH;—CH—CH,—CHj;
(|IH3 (|72H5
CH, CH,
6) CH,—CH,—C—CH,; r) CH3—CH—éH—-CH3.
(|3H3 (I:HJ

4. Ha3oBHTE MO 3aMECTUTENILHOM HOMEHKJIAType CIeYIOIUH alKaH:
G
CHy—CH /CH3
(CH3)3C*CH2—(I3—CH—CH2— CHj

CH>— (I':H_CH?’
CHj;

5. Hanummre cTpykTypHbIe OPMYIIbI COEAUHEHHUH MO0 X HA3BaHUSM:
a) 2-meTundyTaH €) 2-0poM-2-MeTHIIIPOTIaH
0) u3o0yran K) 2,3-IMMeTUII-3-3TUITEeKCaH
B) 3-MeTHIINIEHTaH 3) 2,3,3,4-TeTpaMeTUINEeHTaH
r) 2,3-TMMEeTUIINEHTaH 1) 3-3THI-4-U30NPONUITeKCaH
n) 2,2,5-TpUMeTHIITeKcaH K) 2-MeTUI-4-pONIOKTaH

6. Kakue yrineBoopoipl OTY9atoTCs TIPU HATPEBaHUH C TBEP/IBIM €IKHM HATPUEM CIIETYFOIITIX
COJIEH OpraHUYeCKUX KUCIOT. Hanummre peaknuu.

0 H3-CH2-CH2-
et ) CH3-CH2-CH2-COONa
a) ONa HaC /Q/ON
6) CH3-CH2-COONa 0 e ™

7. Kakue yrineBoJopo/isl MOIy4aTcs MpHU IeHCTBUM METAJUIMYECKOTI0 HATPHsS Ha CIIEYIOIUe
rajioreHnponsBoanblie. Hanummre peakuuu. (peakuus Bropra)
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a) 2-6pomOyTaH r) 2-0poM-2-METUIITICHTaH
0) 2-fioanponaH 1) 2- OpoM-2- METUJITEKCaH
B) 2-OpoM-2-MeTUIITIPOTIaH e) 1-OpoM-3- MeTHIIOKTaH
8. o peakuu Bropia noixy4ure cienyromue yriaieBoI0poabl:

a) 2-meTunoyTaH T) 2,2-TUMEeTUITenTaH

0) 3-MeTuneHTaH n) 4,5 — TMMETUIIOKTaH

B) 2,3-muMeTHIIOyTaH e) 2,2,3-TpuMeTHINeHTaH
9. Hanumure peakuyu HUTpoBaHus o KOHOBaNOBY cleayIONMX aJKaHOB:
a) OyraHa r) 3-MeTUJITNICHTaHa

0) n3yOyraHa 1) 2,3-TMMETHIITICHTaHa

B) 2-MeTmi0yTaHa €) 2,2-1uMeTuirenTaHa

10. Ha 2-meTunOyTtaH noaeicTByiiTe S5KBUBAJICHTHBIM KOJMYECTBOM XJIOpa, 3aTEM Ha
MOJIyYEHHOE COCMHEHHUE MOACHCTBYIHTE METAIUTMUECKUM HaTprueM. HanumuTe peakiuu.
HazoBuTe KOHEUHOE COeTMHEHUE.

11. Kakue ankaHbl OTYYaTcs MpU ACHCTBHH METAIUTMYECKOTO HATPHS Ha CMECH CIICAYIOIINX
rajioreHajakaHoB. Hanummre peakuuu.

a) XnopaTaH + 2-XJ0pnpornaH

0) XnopmeraH + 2-x10pOyTan

B) 3-OpoMrieHTaH + 2-OpoMITporian

12. [Monyuute ankaHbl THAPUPOBAHUEM CIEAYIONIUX aKeHOB. HanuiuTe ypaBHEHUS peakiuii.
a) 2,3-qumeTunoyreH -1

0) 3,4-mumeTrunrexcex - 1

B) 2,3-TUMETHIINICHTEH-3

') FeKCeH -2

13. IMonyuwnre 2,5-AMITUITEKCAH:

a) o peakuuu Bropia

0) nekapOOKCUITUPOBAHUEM COJIEH KapOOHOBBIX KUCTIOT

B) 2JIEKTPOJIU30M coJieil kKapOOHOBBIX KuCIOT o Konboe

14. Hanumure ypaBHEHUs peakivil XJ10pupoBaHus OaTaHa U U300yTaHa.

15. Kakoe cTpoeHHe uMeeT HaTpueBast CoJib KapOOHOBOW KUCIIOTHI, €CIIN:

a) TpHU AJIEKTPOJIU3E €€ BOJHOTO PacTBOpA Moydyaercs aiakan coctaBa C8H18, a npu
JeKapOOKCUIMPOBAHUY 3TOW COJIM MOJTyyaeTcs u300yTaH.

0) Mmpu AIEKTPOIIU3E €€ BOJHOTO pacTBopa mosrydaetcs ankaH cocraBa C10H22, a npu
NeKapOOKCUIIMPOBAHUU — 2,2-TUMETHIINIPOIIAH.

16. Hanmummwre y1st 2-MEeTHIITICHTaHA PEAKITUH:

a) CynbdupoBanus

6) HutpoBanus

B) XJIOpUPOBAHHUS

17. HanummTe peakiiuu CIeIYIONINX MPEeBPaleHUN:

a) Yraepox — MeTaH — OpoMMeTaH — 3TaH — XJIOpITaH — OyTaH

0) Amerat HaTpUs — METaH — 3TE€H — 3TaH — XJIOPATaH — MPOIAaH — OKCHJ yrieposa (4)
B) [Iponmonar HaTpus — 3TaH — OpomMdITaH — OyTaH — 3TaH — 1,1- nuxsopITan

JlabopaTopnasi paGora
1. Cobepute npubop A noaydeHus 3tuiaeHa (puc. 22.6) U mpoBepbTe €ro Ha FePMETUYHOCTb.

Jlnis mosydeHust 3TUiIeHa B MPOOUPKY MoMecTUTe 1,5 MII 3TUIIOBOTO CIIUPTA, 3aTEM OCTOPOKHO
npuieidTe 4 M KOHUEHTPUPOBAHHOM CEpPHOM KHUCIOTHI M J00aBbTE B CMECh HEMHOTO
IPOKAJIEHHOTO TecKa. 3akpoWTe MpOOMPKY MpPOOKOH C Ta300TBOAHOM TpyOKOH M 3akpenute

npuOop B LITATUBE.

2. B nBe mpoOupku mpuiieiTe Mo 2 MJI pacTBOPOB OpOMHON BOABI M TNEpMaHTaHaTa Kallusl.
Harpeiite B mpubope a5 ostyueHus STUIIeHa CMECh /10 KMIIEHUS U, He IlepecTaBasi HarpeBarhb, HO

HE TIeperpeBas, OIMyCTHTE KOHEI[ Ta300TBOIHON TPYOKH CHadasa B
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npoOupKy ¢ OpOMHOI BOJIOM, a 3aTe€M B MPOOHPKY C PACTBOPOM MEpMaHTaHATa KaJIHsl.

©5terka.cor

Puc. 22.6. IIpubop 118 noNnydyeHUs 3TUIIEHA

Yro Bbl HaOmonaere? CocTaBbTe ypaBHEHHMsS] XUMUUYECKUX PEAKLM: a) MMOJIyuyeHHs STUIIEHA U3
ATUJIOBOTO CIIUPTA; 0) B3aUMOIENUCTBUS ATHIIEHA C OPOMHOI BOJOM.

HarpaBbTe KOHEI ra300TBOIHON TPYOKH NpHUOOpa BBEPX U MOJ0KIHUTE JTYINHON BBIICISIONIANACS
stuneH. OTMeThTe XapakTep IUIaMeHH. BHecuTe B IutaMsi JTHJICHa HAa HECKOJBKO CEKYH]T
bapdopoByro mIacTUHKY WM yamry. Yto Bel HaOmoaere?

BnygaiiTe Bo31yx yepe3 CTEKISIHHYIO TPYOKY C OTTSHYThIM KOHIIOM B CPEJIHIOIO 4acTb IJIAMEHU
stuiieHa. Kak n3mensiercs apkocts mamenu? [louemy? CocraBbTe ypaBHEHHE PEAKLIUU TOPEHHS
3TUJICHA.

Tema 4.3. UnenTuuKanus OpraHnyecKux BellecTB, MX 3HaYeHHe U IPUMeHeHne B ObITOBOI
¥ IPOM3BO/ICTBEHHOI1 1eITeILHOCTH YeJI0BeKa

Jlaboparopnasi pa6ora

1. B nByx npoOupkax 6e3 STUKETOK COZEp:KaTCs CIeAYIOIINE BeIeCTBa: STHIIOBBINA CIIUPT U
MypaBbHHAS KHCIOTA.

[Tpenyioxkute crocod HKCIEPUMEHTATBHOTO ONPEAETICHNS COAEPKUMOT0 KaXKJoi MPOOUPKH.
[TpucTynuTe K MpakKTUYECKOMY PacliO3HABAHUIO BEIIECTB.

Odopmure oT4eT, 3a110JIHUB TAOJIHILY:

| Yro nenanm | Uro Habmo 12511 | YpaBHEHHUsI peakiuil

2. BaM BbI1aHBI MPOOUPKU C paCTBOPAMHU, B OJJTHON U3 KOTOPBIX COJNEPIKUTCS TIUIEPUH, B APYTOM
— ¢opmManberua, B TpeTheil — rmroko3a. C MOMOIIBI0 OJHUX U TEX )K€ PEAaKTUBOB OIPEICIIUTE
Ka)K710€ BEIIECTBO.

OdopmuTe oTuer, 3aMOIHUB TAOJIHILY:

| Yro pemanun | Yro nabiromanu | YpaBHEHUSI peaKLIHii

3. Jlokaxkute ONBITHBIM IyTeM, 4TO KapTodenb u Oemblit X1e0 coaepikaT Kpaxmal, a Creoe
SI0JIOKO — TITFOKO3Y.
OdopmuTe oT4eT, 3a10THUB TAOIHILY:

Yro pemanu Yro nabiromanu BriBoabl

Tema 5.1. CkopocTh XUMHYECKHX peakuuil. XHMHUYEeCKOe PaBHOBeCHE

IIpakTH4yeckoe 3aHsATHE

1. Kakoe coctosiHre 00paTuMOi peakiiiyi Ha3bIBAIOT XUMUYECKUM PAaBHOBECHEM?

2. Hanmmure ypaBHEHHE KOHCTAHTBI PABHOBECHS ISl KXK/I0T0 U3 CIEIYIOINUX 00paTUMBIX
IIPOLIECCOB:

a) 2N02 (2) = 2NO(r) + 02(2)

0) 3H>2(2) + Na(e) = 2NH3(2)


https://5terka.com/images/him9guzei/him9guzei-46.png
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B) H2(2) + CuO(x) = H2O(2) + Cu(k)

Kak cmecTuTcst paBHOBecHE B Ka)I0M U3 YKa3aHHBIX CIIy4aeB IPH YBEIHMUECHUU JaBJICHUA?

3. B xakoM HarpaBjieHUH CMECTUTCS PAaBHOBECUE NP MOBBIIICHUH TEMIIEPATYPhI B CIETYIOIIUX
00paTUMbIX peakuusx (TeroBoil 3pexT peakuu paccynuTaiTe Mo JaHHBIM MpHIoKeHus [3]):
a) 2S02(2) + O2(2) = 2803(2)

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

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

4. Paccunraiite koHcTaHTy paBHOBecus peakinn CasHg07 + HCI = CsH2706C1 +H20

Tema 6.1. Ilonsitue o pacrBopax. McciienoBanue CBOiiCTB pacCTBOPOB

JlabopaTopnasi padora

Bapuanm 1

3amaga Nel. PaccumraiiTe Maccy BOABI UM MacCy COJM, KOTOpblE€ HEOOXOAMMO B3ATh IS
npurotoBieHus 150 r pactBopa xiopuaa Hatpust NaCl ¢ konuentpanueit 1%.

3amaua  Ne2. Ompenenure  MOPOLEHTHYKO  KOHIEHTPAIMIO  PacTBOpa,  IMOJIYYEHHOTO
pactBopenreM 10 r xjmopuaa HaTpus B 250 M1 BOABIL.

Bapuanm 2

3amaya Nel. PaccuuraiiTe Maccy BOABI M MacCy COJHM, KOTOpPble HEOOXOAMMO B3ATh IS
npurortosieHus 150 r pacrBopa xnmopuna Hatpust NaCl ¢ konueHtpammeit 5%.

3amaua  No2. OmpespenuTe  OPOUEHTHYIO  KOHIIGHTPALMIO  PacTBOpa,  IMOJYYEHHOTO
pactBopenuem 20 r xmopuna Hatpus B 250 M1 BOJIBL.

Bapuanm 3

3amaga Nel. PaccumraiiTe Maccy BOABI M MacCy COJM, KOTOpPbleé HEOOXOAMMO B3ATh IS
npurotoBieHus 150 r pactBopa xnopuaa Hatpust NaCl ¢ konuentpauueit 10%.

3amaua  Ne2. Ompenenure  MNPOLUEHTHYK  KOHIEHTPAIMI0O  PacTBOpa,  IMOJYyYEHHOTO
pactBopenreMm 30 r xiopuzaa HaTpus B 250 MII BOJBIL.

2.2. 3apaHus 1J1s1 IPOMEKYTOYHOI0 KOHTPOJIA

BOl'lpOCbl K 3a4€Ty

1. TIIpeamer u 3agaun xumuu. OCHOBHBIE IOHATHS XUMHUH (XUMHUYECKUN JIEMEHT, aToOM,
MOJIeKYJa, BELECTBO, alaoTponus). OCHOBHBIE 3aKOHbI XMMHUH (3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBa, 3aKOH ABOrajpo, 3aKOH COXPAaHEHUs MaccChl BEIleCTBa, nepuoandeckuil 3akoH J[.U.
Menneneena).

2. Crpoenne Ilepnonnyeckoii cuctembl xumuueckux snemeHToB J[.M. Menneneena,
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB B CUCTEME U €€ 3HaueHne. CTpOoeHHe aToMa XMMHUYECKOIO
sanemenTa. [IpuBectu npumep Ha anemenTtax 1-3 nepuoaa [ICXD JI.U. Menneneena.

3. CocrtaB u cTpoeHue BellecTBa. XuMuueckas Gopmyna. OTHOCUTENbHAsE aTOMHAsA U
MoJIeKyJsipHasi mMacca. MaccoBasi 10l 3J€MEHTa B XHMHUYECKOM COEIMHEHUHU. Buruncinuth
MacCOBYIO JIOJIO 3JIEMEHTOB B COEIUHEHUH (110 BHIOOPY YUUTEI).

4. Tunbl XxuMHUECKON CBA3M (MOHHAs, KOBAJEHTHAs, METaJIM4ecKas, BOJIOPOAHAs),
MeXaHU3M 00pa30BaHMs, CBOMCTBA BEILECTB C Pa3IMYHBIMU XUMHUECKUMH cBs3siMH. [IpuBect
IpUMep CXEMbI 00pa30BaHUs KaXKJOTO TUIIA CBSI3H.

5. JlucmiepcHble CHUCTEMBI: COCTaB, KiacCH(MKalUMU, TpPUMEpPHl BEIIECTB, CBONCTBA
BEIIECTB.

6. YwucTsle BeuiecTBa U cMecH. Bunibl cmecel, X 3HaueHne. BbIUnCcInTh MaccoBbIe J0IH
KOMITOHEHTOB BEIIIECTB B CMECH (IT0 BEIOOPY YUHTEIIA).

7. OCHOBHBIE IOJIOKEHHUS TEOPUH IIEKTPOTUTUYECKON Auccoruanuu (popMyIupoBKa 1
WX CYITHOCTB). 3alucaTh ypaBHECHUE B MOHHOM BHJI€ (ITO BHIOOPY YUUTETIs).
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8. Kucnotsl B cBeTe TEOPHM ANEKTPOIUTUYECKON AUCCOIUANU (TIOHATHE «KHCIOTHD»,
UX CBOHCTBAa M 3HA4YEHME). 3amucaTh YPaBHEHUS peaklUil B MOHHOM BHUJE, MOATBEP)KIAIOIINE
CBOMCTBA KUCIIOT.

9. OcHoBaHuS B CBE€T€ TEOPUM NIEKTPOJIUTUYECKON Jucconuauuu (IOHATHE
«OCHOBaHMS», MX CBOWCTBA M 3HAU€HUE). 3anMcarTh ypaBHEHUS peaklUid B HOHHOM BHJIE,
HOJTBEPKIAIOIINE CBOWCTBA OCHOBAHUI.

10. Comu B cBeTe TEOPHHM DICKTPOJUTHYECKOW IUCCONUANMU (MOHSATHE «COIMU», UX
CBOWCTBAa M 3HayeHue). 3amucaTb ypaBHEHMs peaklUil B MOHHOM BHJE, MOATBEPXKIAroIIne
CBOMCTBA COJIEH.

11. Oxcupbl B CBETE TEOPUH IEKTPOIUTHUECKON TUCCOLMALUY (TTOHATHE «OKCUABLY, UX
CBOMCTBa M 3HAuU€HHWE). 3amucaTb yYpPAaBHEHUS peakUuii B MOHHOM BHJIE, IOJITBEP)KIAOLINE
CBOWCTBA OKCHUJIOB.

12. Knaccupukanuym XUMHUYECKUX PEAKUUN (IO KOJIMYECTBY M COCTaBY PEAarceHTOB H
IPOAYKTOB PEAKIIMHU, IO U3MEHEHHIO CTEIIEHU OKUCIICHHSI, HO TEIIOBOMY 3((eKTy, 110 HaIuuuIo
KaTajm3aropa, 1mo (a3oBOMy COCTOSHHUIO W T.1.). llpuBecTn mpuMepsl ypaBHEHUH peakuuil K
KaXx/101 kiaccudukanuu.

13. CkoOpoCTh XMMHYECKOH peakuuu, (aKTOpbl BIUSIONIME HA CKOPOCTh XUMHYECKOM
peakuuu. XMMHUYECKOE PaBHOBECHE U CIIOCOObI ero cMemieHus. IlpuBectu mpumep crnoco6oB
CMEILEHNS XMMUYECKOI0 PABHOBECHUS HA PEAKIIMYU CUHTE3a aMMHAaKa.

14. Meramnsl (nonoxenue B [ICXD J[.U. MenneneeBa, ctpoeHue atoma, (pusndeckue u
XUMHUYECKHE CBOMCTBA, MpuMeHeHue). [IpuBect mpumepbl XUMUYECKUX PEAKIMIl METAJUIOB Ha
KOHKPETHBIX ITpUMepax (YpaBHEHUS 3alKMcaTh B MOJIEKYISIPHOM M HOHHOM Buje). CriiaBbl (BUIBI,
UX IPUMEHEHHUE).

15. Cnoco6bl monyueHus: MeTaioB (0OIIKe 3Tarbl IPOU3BOJICTBA, BUbl METAJUTYPTUH C
npumepamu). Koppo3us metaiios (OHSTHE, BUIbI KOPPO3UH U CIIOCOOBI 3aLUTHI OT KOPPO3UN).

16. Hemeramns! (monoxenue B [ICXD JI.. Menaeneesa, ctpoeHue atroma, GU3NIECKUE
U XMMHYECKHE CBOMCTBA, MpUMeHeHue). [IpuBecTu mpumepbl XUMUYECKUX peaklui HEMETaNIOB
Ha KOHKPETHBIX MpuMepax (ypaBHEHUS 3alKCaTh B MOJIEKYJIIPHOM M HOHHOM BH/IE).

17. Teopusi ctpoenuss opranumyeckux coeauHenuii A.M. ByrtnepoBa (mpeAamnochbuIKd
CO3/aHHs, TIOJIOKEHUS TEOPUU U UX MOSICHEHUE C IPUMEPAMHU, €€ 3HAUECHUE I Pa3BUTHS XUMUH).

18. AnkaHsbI (cocTaB, CTpOEHHE, U30MEPHs, HOMEHKIIATypa, PU3NIECKUEe M XUMHUYECKHE
CBOWCTBA, CIIOCOOBI MOJTyueHHE, IPUMEHEHHUE).

19. AnkeHbl M aJKWHBI (COCTaB, CTPOCHWE, M30MEpHs, HOMEHKIATypa, (QU3NIECKHe U
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyuyeHHE, IPUMEHEHNUE).

20. AnxanueHsl U apeHbl (COCTaB, CTPOCHUE, H30MEPHsI, HOMEHKIIATypa, GU3NIeCKrue U
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyuyeHHE, IPUMEHEHNUE).

21. Cruptsl (cocTaB, CTpOSHHE, U30MEPHs], HOMEHKIIATypa, PU3NIECKue U XUMHUYECKHE
CBOWCTBA, CIIOCOOBI MOJTyYeHHE, IPUMEHEHHUE).

22. KapOoHOBBIE KHCIIOTHI (COCTaB, CTPOCHUE, M30MEPHsI, HOMCHKIIATypa, (pru3mdeckue u
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyuyeHHE, IPUMEHEHNUE).

23. YrneBojsl (cocTaB, CTpOSHHE, H30MEpPHs, HOMCHKIIATYpa, ((U3HUeCcCKie U XUMHUECKUE
CBOWCTBA, CIIOCOOBI MOJTyUeHHE, IPUMEHEHHUE).

24. AzoTcopepkalie OpPraHWYeCKHe COCNWHEHHsS — aMWHBI, aMUHOKHCIIOTBHI, OEIKH
(coctaB, CTpoeHHE, U30MEpHUs, HOMEHKJIAaTypa, (PU3NUecKue 1 XUMHUECKUE CBONCTBA, CIIOCOOBI
MOJIyuyeHue, IPUMEHEHHE).

25. Ilnactmaccel W BOJIOKHa (KJaccuduKamus, CBOMCTBA, CHOCOOBI IOJyYeHUS,
OTJIeIbHBIE TIPECTABUTENN U UX 3HAYCHHE).

3. Kpurepuu oneHuBanus

Kpurepuu oueHKH NPAKTHYECKOIr0 3aHATHSA
Onenka "orauano"
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3allaHI/I$I MPAKTUYCCKOI'0 3aHATUSA BBIIIOJIHCHBI B IIOJHOM OGBGMG C COGHIOI[CHI/IGM
HeoOxoauMoi nocnenoBatenbHocTi. OOyyaromuecs: padoTanu MOJHOCTbIO CaMOCTOSITENIBHO:
Hoz[06pan1/1 HCO6XOI[I/IMBIG JJI1 BBIITOJIHCHUA ITPpEAJIaraCMbIX pa60T HUCTOYHHUKHN 3HaHHﬁ, ITIOKa3aJiu
HEO0OXO0IUMbIE TEOPETHUECKHUE 3HAHUS, TPAKTUUECKUE YMEHUS U HABBIKU.

PaGora odopmiieHa akkypaTHO, B ONITUMATBHOMN 151 PUKCALIUU PE3yIbTaTOB (hopMe.

Ounenka "xopomo"

3allaHI/I$I MMPAKTUYCCKOr'0 3aHATHA BBIIOJHCHBI CTYACHTAMU B IIOJTHOM 061>eMe u
camocrosTenbHo. Jlomyckaercs  OTKJIIOHEHHE OT  HEOOXOAMMOHM  MOoCHeA0BaTeIbHOCTH
BBITIOJIHCHHA, HC BJIMAIOMICC HA IMMPABUJIBHOCTH KOHCUHOI'O PE3yJibTaTa (HepeCTaHOBKa ITYHKTOB
TUIIOBOTO IIJIaHa, IIOCJEIOBATEIbHOCTh BBIMOJHAECMBIX 3aJaHUi, OTBETHl HAa BOIPOCHI).
Hcnonb30BaHbl  yKa3aHHbIE MCTOYHMKM 3HaHWH. PaboTa moka3ana 3HaHHE OCHOBHOTO
TEOPETUYECKOr0 MaTepuaja U OBJIAJICHUE YMEHUSMHU, HEOOXOAUMBIMH ISl CaMOCTOSTEIHHOTO
BBITIOJTHEHUS PA0OTHI.

JlomyckaroTcss HETOYHOCTH U HEOPEKHOCTh B O(YOPMIICHUH PE3YJIbTaTOB PAOOTHI.

Ouenka "y10BJIETBOPUTEJIHHO"

3amaHus MPaKTUYECKOTO 3aHSATHUS BBIIIOJIHEHBI M 0()OPMIICHBI C IIOMOIIBIO TIPETIOAaBaTeIsl.
Ha Beimonnenue paboThl 3aTpaueHo MHOTO BPEMEHHU (JlaHa BO3MOKHOCTD J0JIeaTh paboTy JoMa).
CryneHT moka3aj 3HaHHsS TEOPETUYECKOro MaTepHalia, HO HCHBITHIBAIM 3aTPYAHEHUS IMPHU
CaMOCTOSITENIbHOW PaboTe CO CTATUCTUYECKUMU MaTepPHaIaMH.

Ouenka '""Hey10BJI€ETBOPUTEIbHO"

BricraBisiercs B TOM cjIydac, Koraa CTYACHT OKa3ajCsi HC IMOATIOTOBJICHHBIM K
BBIMIOJTHEHUIO 3a/laHuil TMpaKTU4YecKoro 3aHaATuda. l[lodydeHHble pe3ynbTaThl HE IO3BOJISIOT
c/IeNaTh MPaBUIBHBIX BHIBOJIOB M IMOJIHOCTHIO PACXOSATCS C MIOCTABICHHOM 1eabio. OOHapy)eHO
IJI0X0€ 3HaHUE TEOPETUYECKOT0 MaTepralia U OTCYTCTBUE HEOOXOUMBIX YMEHUH.

Kpurepun oueHuBanus J1adopaTopHoii padoThl

OueHka «OTJIMYHO CTaBUTCS €ClId paboTa BBINOJIIHEHA MTOJTHOCTbIO U IPaBUIIBHO, CAETaHbI
NpaBUJIbHBIE HAOIOICHNS U BBIBOJIBI,

HKCHEPUMEHT OCYILIECTBIICH IO TUIaHY C YYE€TOM TEXHMKH O€30MaCHOCTH U MPAaBUI pabOThI
C BEIIECTBaMHU U 000pYyI0BaHUEM;

MPOSIBJIEHBI OPTaHU3ALMOHHO - TPYJOBBIE YMEHHMs, MOJAEPKUBAIOTCS YUCTOTa pabouero
MecTa M MOPSAIOK (Ha CTOJIE, YKOHOMHO UCTIONB3YIOTCS PEaKTHBHI)

OneHka «X0po1I0» CTaBUTCS eclii padoTa BBINIOJIHEHA TPABUIIBHO, CAEIaHbl TPABUIIbHBIE
HaOJFOIGHUST ¥ BBIBOJBI, HO TIPH ATOM JKCIIEPHMEHT TPOBENIEH HE MOJHOCTHIO WIIH JOMYIICHBI
HECYILIECTBEHHbIE OIIMOKH B paboTe C BELIECTBAMU M 000PYI0OBaHHUEM.

OueHka «y/10BJ1€TBOPHUTEIbHO» CTABUTCS €CIIM paboTa BHITIOJTHEHA MPABHIILHO HE MEHEe
YeM HaroJIOBUHY WM JOMYIIEHA CYIIEeCTBEHHAsl OIMOKa B X0/1€ SKCIIEPUMEHTA B O0bSICHEHHUH, B
odopmiieHnn paboThl, B COOJIOICHUH MTPABUJT TEXHUKHU 0€30MacHOCTH Ha paboTe ¢ BEUECTBAMH U
000pyI0BaHUEM, KOTOPAst UCHPABIISIETCS IO TPEOOBAHUIO Mearora

OneHka  «Hey/lOBJETBOPHUTEIbHO» CTABUTCS  €CJIM  JIONMYyIIEHBI  Ooiee  ABYX
CYIIECTBEHHBIX OIIMOOK B XOZE: IKCIEPUMEHTa, B OOBSACHEHHH, B O(opMIeHHH DPabOTHI, B
COOIOICHUH MPaBUJI TEXHUKH O€30MacHOCTU Mpu paboTe ¢ BemecTBaMH U 000pyHIOBaHUEM,
KOTOpbIE YUaIIUNCS HE MOXKET UCIPABUTH JIaXe MO TPeOOBaHUIO MeJarora.

Kpurepun ouennBanus 3auera

Onenka «OTINYIHOY:

1. 'myGokoe 1 MpOoYHOE YCBOCHHE IPOrPaMMHOTO MaTepHaa.

2. Pa3BepHyTHIi, apryMEHTUPOBAHHBIN OTBET HAa BOMPOCHI OHIIETA.
3. CBobOoHOE Ba/ieHNE KOHIIETITYa IbHO-TIOHATHIHBIM alnapaToM.
4. IToHnMaHue MPUYUHHO-CIEACTBEHHBIX CBS3EH.

6. TouHOCTH M 0OOCHOBAHHOCTH BLIBOJIOB.
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7. TO‘IHBIG, IMOJIHBIC U JIOTUYHBIC OTBCTHI HAa JOTIOJIHUTCIIBHBIC BOIIPOCHL.

Onenka «Xopomo»:

1. IlosHOE 3HaHKME MPOTrPaMMHOI0O MaTepHaa.

2. B 1enoMm 10ruuecky KOppeKTHOE, HO HE BCET1a apryMEHTUPOBAHHOE U3JI0KEHHE OTBETA
Ha BOIIPOCHI Ouiiera.

3. Hanuuue He3HAYMTEIBHBIX HETOYHOCTEH B YIOTPEOIEHUN TEPMUHOB.

5. TouHOCTH M1 0OOCHOBAaHHOCTH BBIBOJIOB.

6. [IpaBuiIbHBIE OTBETHI HA JIOIIOJHUTENIBHBIE BOIIPOCHI.

Onenka «Y 10BJIETBOPUTEIBHOY:

1. IToBepXHOCTHOE YCBOEHHE MPOTrPAMMHOI0 MaTepHala.

2. HenmocraTouHO MOJHOE H3JI0KEHUE TEOPETUUYECKUX BOIPOCOB HK3AMEHALMOHHOIO
ounera.

3. 3arpyaHeHHE€ B IPHUBEIECHUU [PUMEPOB, MOATBEPKAAIOIIUX TEOPETUUECKUE
HOJIOKEHHUS.

4. Hanuune HETOYHOCTEHN B yIOTPEOJIEHUN TEPMUHOB.

5. Heymenue ueTko c(hopMyIupoBaTh BIBOIBI.

6. [lorpemHocTy pu OTBETaX Ha JIONOJHUTENIbHBIE BOIIPOCHL.

Ouenka «HeynoBIeTBOPUTEIHHON:

1. CymiecTBeHHbIE IIPOOEIIBI B 3HAHUSX OCHOBHOTO IIPOIPAMMHOI0 MaTepUaa.
2. HecriocoOHOCTH 00BSCHUTH OCHOBHBIE KATETOPHH U 3aKOHOMEPHOCTH.

3. HeymeHue BbLICIUTD TIIaBHOE, CICTATh BHIBOJIBI M 0000ICHHSI.

4. HerpaBWIIbHBIC OTBETHI HA JOIOJIHUTEIBHBIC BOIIPOCHI.



