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1. ObIIAA XAPAKTEPUCTHUKA PABOYEN ITPOIrPAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBbI «XUMMUSA»

11. Oo6aactb npuMeHeHus: padoyveil MPOrpaMmbl

OO6mieobpa3oBaTenbHas AUCIUIUIHHA «XUMHUS» SBISETCS 00s13aTeIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa3oBaTeIbHOW MpOTrpamMMbl B
cootBeTcTBUH ¢ PI'OC CIIO no cnernmansaoctu 35.02.05 Aeponomus peanuzyemoit
Ha 0aze 0CHOBHOro o0miero oopasoBanus. JucuuninrHa «XUMHS» U3Yy4aeTcs Ha MEPBOM
kypce B 1 u 2 cemectpe. IIporpamma pazpaborana Ha ocHoBanuu TpeboBanuit ®I'OC
cpenHero o01ero 00pa3oBaHus ¢ yueToM podecCHOHANbHOM HaNPpaBIEHHOCTU MOTy4aeMOoi
CHELUATBHOCTH.

[Ipu ocBoenuu crnenumanbHocTH 35.02.05 Aeponomus xumusi uzydaercs B
oobeme 166 vacos.

[IpodunbHas cocTapisitoliasi OTpaxaeTcs B TpPeOOBAaHMAX K IOJTOTOBKE
00YyYaroIMXCs B YACTH:

- 00111l CHCTEMBI 3HAaHHUI: aKTyallbHbIE IPUMEPHI UCTIONB30BAHNS XUMUYECKIX
uJiel U METOJIOB B MPO(PECCHOHATLHOM JIESITENBHOCTH.

Pabouast mporpamMma yueOHON JUCHUIUIMHBI MOXKET OBITh MCIIOJIb30BaHA MPU
MOATOTOBKE arpOHOM.

1.2. eaun v muIaHUPYyeMble Pe3yJbTaThl 0CBOCHMS JUCHUIJINHBI:
1.2.1. leau v 3a5a4y JUCHUATIMHBI:

Copep:xanue nporpaMmsbl 0011e00pa3oBaTe/IbHOM IMCHUILIMHBI PU3HKA
HAINPaBJIEHO HA I0CTUKEHHUE CJIeYIOIIHUX Lesei:

- dbopMUpOBAaHHE CHCTEMBl XHMHUYCCKHX 3HAHUWM KaK BaKHEHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KApTUHBI MUpPA, B OCHOBE KOTOPOM JIEKaT
KJTFOUEBbBIC TIOHSTHS, PYHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XUMHUU, OCBOCHHUE S3bIKA
HAayKHd, YCBOCHHE W TIOHUMAaHWE CYIIHOCTH JOCTYMHBIX  0O0OOIICHMI
MHPOBO33PEHYECKOTO XapaKTEPa, O3HAKOMIICHHE C HCTOPUEH WX PA3BUTHS U
CTaHOBJICHUSI;

— dbopMUpOBaHUE M Pa3BUTHE MPEACTABICHUM O HAYUYHBIX MeETOAaX
MO3HAHUSI BEUIECTB M XMUMHUYECKHX pPEaKUIHUM, HEOOXOIUMBIX [JIsi MPHOOpPETEHUS
YMEHHI OPUEHTHPOBATHCS B MHUPE BEUIECTB M XMMHUYECKUX SIBJICHHM, NMEIOIINX
MECTO B MIPUPOAE, B MPAKTUYECKON U TOBCETHEBHOM )KU3HMU;

— pa3BUTHE YMEHUH U CIOCOOOB JIESITEIIBHOCTH, CBS3aHHBIX C
HAOMIOICHNEM U OOBSICHEHHEM XHMHYECKOTO OJKCIIEPUMEHTa, COOJIIOICHHEM
npaBuiI 0€30MacCHOTO OOpaIEHUs C BEIECTBAMH.



OcBoenne kypca O/ «Xumus» Npeamoaraer pelieHHe CJaexyRuux
3agayu:

1) cpopmupoBaTh TOHUMaHHE 3aKOHOMEPHOCTEH NMPOTEKAHUS XUMUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPY’KAIOLIEH Cpele, UETOCTHON HAyYHOU KapTUHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHTh YMEHHUS IMPOBOAWTH PACUYETHl [0 XHUMHUYCCKHM (GopMyJiaM M
YpaBHEHUSIM XHMHUYECKMX peaklHuil, IJIaHUPOBAaTh U  HUHTEPIPETUPOBATH
pe3yJIbTaThl XUMHUUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKK TPOBEICHUS XUMHUCCKUX SKCIICPUMEHTAIBHBIX
UCCJIEI0BAHUM C COOMI0O/IEHHEM MPaBHIl 0€30MaCHOT0 OOpAIlleHUs C BEIECTBAMU U
Ja00paTOPHBIM 000PYyI0BaAaHUEM;

4) pa3BUTh yMEHHUS  aHAJIU3UPOBaTh, OICHWBATh, IPOBEPATh  Ha
JOCTOBEPHOCTh U 0000111aTh HHPOPMALIUIO XUMUYECKOTO XapaKkTepa U3 pa3InyHbIX
HMCTOYHUKOB,;

5) chopmupoBaTh  yMEHHUS  NPOTHO3UPOBATH  IOCICIACTBUS  CBOCH
JEATCIBHOCTH M XUMHUYECKHX TMPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
IIPOLIECCOB;

6) chopmupoBaTh MOHMMAaHNE 3HAYUMOCTH TOCTHKCHUN XUMUYECKON HAyKH
Y TEXHOJIOTUH ISl pa3BUTHS COIMAILHON U MTPOU3BOJICTBEHHOM chep ¢ yMEHHEM
MPUBOJUTH MPUMEPHI UX IPUMEHEHHUS B Pa3IUUYHBIX cepax KU3HHU.

Oco0eHHOCTh (OPMUPOBAHUS COBOKYITHOCTH 3374 W3YYCHUS XUMHH JIsI
CUCTEMBI ~ CpeAHero mnpodeCCHOHATBHOTO  O00pa3oBaHUS  3aKIIOYaeTcs B
HEOOXOJIMMOCTH peau3aiuu Tpo(ecCHOHaTbHON HAMpaBICHHOCTH pEIIaeMbIX
3as1a4, yuéta 0coOeHHOCTeH chephl NeITeNbHOCTH OYyIINX CIeIIHAINCTOB.

B pe3yibraTe 0CBOCHUS TUCHMILIMHBI 00YYAKOIIMICS H0J/IKEH 3HATh!

* CMBICJI TIOHATHI: XUMHYECKNH DJIEMEHT, 3aKOH, BELIECTBO, B3aUMOJICUCTBHUE,
XUMHYECKOE COCIUHEHHUE, PACTBOP, JJIEKTPOXUMUYECKUN TIPOLECC, TEOPUs
CTPOCHMS OPTaHUYECKUX BELIECTB;

* CMBICT XMMHYECKUX BEJIMYMH: Macca, O0bEM, KOJMYECTBO BEILIECTBA,
IUDIOTHOCTh, AaTOMHas Macca, OTHOCUTENIbHAs aTOMHas MW  MOJIEKYJIApHas
(popmynbHasi) macca, MOJSpHas Macca, MOJSPHBIA 00bEeM, TIJIOTHOCTH Ta30B,
JIaBJICHHUE, TEMIIEPATypa, BPEMs, KOHIIEHTpalusl, CKOPOCTh XUMUYECKON PEAKIIUH,
DIEKTPUYECKUH 3apsL;

* OCHOBHOM CMBICI XMMHYECKUX 3aKOHOB, COXPAHEHHMsS MAacChl BEILECTB,
ITOCTOSTHCTBA COCTaBa, KPAaTHBIX OTHOLLIEHHM, ABOraapo, NapUUaJbHbIX TABICHUN;

* BKJIQJ] POCCHUMCKUX U 3apyOEKHBIX YUEHBIX, OKa3aBIIUX HauOOJIbIIee
BJIUSTHUE HA Pa3BUTHE XUMUMH,

B pe3ysabTarte 0CcBOeHHS IVCHUILIUHBI 00y4aIOUIUIICS 10/2KEH YMETh:
* Ha3blBaTh: M3YyUYCHHBIC BEILECTBA O TPUBUAIBHON WM MEXAYHAPOIHOMN
HOMEHKJIAaTypE;
*  ONpEAesaTh: BAJCHTHOCTh U CTENEHb OKHUCJICHUSI XUMHUUYECKUX AJIEMEHTOB,
TUN XUMUYECKOU CBSI3U B COCMHEHMSIX, 3aps]l MOHA, XapaKTep Cpelbl B BOIAHBIX



pacTBOpax HEOPraHWYECKMX M OpPraHUYECKUX COEAUHEHUM, OKUCIUTENb U
BOCCTAHOBUTEJb, IPUHAIJICKHOCTD BEILIECTB K Pa3HBIM KJIacCaM HEOPTaHUYECKHUX U
OPraHUYECKUX COCIMHCHUN;

*  XapaKTepu30BaTh: SJEMEHThl MaJbIX MEPHUOJIOB MO HUX IMOJOKEHUIO B
[lepuonuueckoii cucreme J[.M. MeHnneneeBa; oOmmMe XUMHYECKHE CBOWMCTBA
METAJIJIOB, HEMETAJIOB, OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX U OPTraHUYECKUX
COCIMHEHUI; CTPOCHUE W XMMHUUYECKUE CBOWCTBA M3YUYEHHBIX HEOPTaHUYECKUX U
OpraHUYECKUX COECTMHEHUM;

*  OOBICHATH: 3aBUCHUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS,
NPUPOJy XUMHUYECKOM CBsI3W (MOHHOM KOBAJE€HTHOM, METAINIMYECKOU W
BOJIOPOJIHOM), 3aBHCHUMOCTb CKOPOCTH XHMHYECKOM peakiuu U TOJIOKEHHUE
XUMHUYECKOTO PaBHOBECHS OT Pa3IUYHBIX (PaKTOPOB;

* pelaTh: pacyeTHHIC 33/1a4U IO XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;

UCIIOJB30BaTh MPUOOPETCHHBIC 3HAHUSA M YMEHHUSI B  MPAKTUYECKOU
JEATEeIIbHOCTH U TIOBCEIHEBHOM KU3HU:

* ISl OOBSICHEHUSI XUMUYECKUX SBJICHUHN, IPOUCXOISIINX B IPUPOJIE, OBITY U
Ha MMPOU3BO/ICTBE;

*  ONpEACIICHUS BO3MOXKHOCTHU MPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUN B
Pa3JIMUHBIX YCIOBUSIX U OLIEHKU WX TIOCJICICTBUM;

* DKOJOTMYECKH IPaMOTHOTO MOBEJCHUS B OKPY KAIOLIEH CpeIe;

* OLEHKUA BJIMSHUS XUMHUYECKOTO 3arps3HEHUs OKpPY’Kalolled cpeapl Ha
OpraHW3M YEJIOBEKA U JIPYTHUE KUBBIE OPraHU3MBI;

* 0Oe3omacHOro oOpamieHusi ¢ TOPIOYUMU M TOKCUYHBIMH BEIIECTBAMH U
71a00paTOPHBIM 000PYAOBAHUEM;

*  TMPUTOTOBIICHUS PACTBOPOB 3aJ[aHHON KOHIICHTpAallUM B OBITY W Ha
MIPOU3BO/JICTBE;

. KPUTHYECKON OIEHKH JIOCTOBEPHOCTH XHUMHUYECKOW HWHQOpMaIuu,
MOCTYMNAIOIIEH U3 Pa3HbIX UCTOYHUKOB.

1.2.2. Ilnanupyembie pe3y/jbTaTbl OCBOCHHS 0011e00pa30BaATEIbLHOM
IUcHUIIMHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
Oco0oe 3HaueHre TUCHUILIMHA UMEeeT TpU GopMUpOBaHUU U pa3BuTuu OK
u [IK. Ilpy wu3ydYeHHH AUCHUIUIUHBI «XHUMHS» Y CTYJIEHTOB (OPMHUPYIOTCS
CJIIEAYIOIIME KOMITETCHIMH

Kopn HanmeHnoBaHue pe3yiabraTra 00y4eHHs

Boibuparb  cnocoObl  pemieHuss  3ajad  Npo¢ecCHOHAIBHOU
JeSATEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM
Hcnonb3oBaTh COBpPEMEHHBIE CpEACTBa IOWCKA, aHalu3a U
OK 02. | uaTepnperanuu nHGopmanuu, 1 UHOOPMAITMOHHBIE TEXHOJIOTUH TS
BBINOJIHEHHMSI 33/1a4 NPOECCUOHATBHON ACSITEIbHOCTH.

D¢ddexTuBHO B3aUMOACHCTBOBATh W pPabOTaTh B KOJUICKTHBE U
KOMaH/I€.

CopeiicTBOBaThH COXPaHEHUIO OKpY>Karolen cpenpl,
pecypcocOepeKeHUI0, NPUMEHATh 3HaHUs 00 M3MEHEHHUU KJIuMaTa,

OK 01.

OK 04.

OK 07.




INPUHLIUIIBI OEPEKITUBOTO MTPOU3BOJACTBA, 3P (HEKTUBHO AEHCTBOBATH B
Ype3BhIYAITHBIX CUTYAITHSIX.

IK 2.7.

[IpoBOAWTE MOYBECHHYIO W PACTUTEIbHYIO JIUATHOCTUKY MUTAHUS
pacTeHUHU




Kon u HanmenoBanue

I[InanupyemMble pe3yJbTaTbl 0CBOCHHS JHCHUIIHHBI

(popmupyembIx
KOMITeTeHI Uil
Oo0mme JlucuunimHapHble

OK 01. Bribupath JIMYHOCTHBIE Pe3YJbTATHI J0JKHbI OTPAXKATH B JAucnunimHapHbie pe3yJbTaThl U 10JKHBI OTPAKATD:
CHOCOOBI pelIeHns 3aaad 4acTu: I1P6 01. copMHUpOBaHHOCTH MPENCTABICHHUI: 0 XUMUYECKON
npodeccuoHanbHOM TPYAOBOI0 BOCTIMTAHUSA: COCTaBJISIIONICH €CTeCTBEHHOHAYYHOW KapTUHBI MUPA, POIU
JeSTEIbHOCTH TFOTOBHOCTh K TpPYyAYy, OCO3HAaHUE LEHHOCTU XMMHAW B TIO3HAHWH SIBJICHUN TPUPOABI, B (OPMHPOBAHUHU
MPUMEHUTEIHHO K MacTepcTBa, TPYA0II00uE; MBIIUICHUST U KYJIbTYpPhl JTUYHOCTH, €€ (PYHKIMOHAIbHON
Pa3IUYHBIM KOHTEKCTaM TOTOBHOCTh K AKTUBHOMN JeSITeIbHOCTH IPaMOTHOCTH, HEOOXOIUMOM MJii pELIeHMs] MPaKTUYECKUX

TEXHOJOTUYECKON U COLUAIBHON HAMPABIEHHOCTH,
CIIOCOOHOCTh ~MHHUIIMMPOBATh, IUIAHUPOBATh U
CaMOCTOSATENILHO BBIMOJHATH TAaKYIO JIEATEIbHOCTD;
HWHTEPEC K Pa3IndHbIM chepam MpoecCHoOHATbHON
NESTeTbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynymiedt mpodeccun U pealn30BHIBATH
COOCTBEHHBIC )KU3HEHHEIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.

MertanpeameTrHbie pe3yJIbTaThl HOJIKHBI
0TPaXKaTh:

OBiageHne  yHHUBepCAJbHBIMH  y4eOHBIMH
NMO3HABATE/ILHBIMHU JAeHCTBUAMM:

a) 0a30Bble JOTHYeCKHE JeCTBHS:
CaMOCTOSITEIILHO (dopmyIHpoBaTh u
aKTyaJlu3upoBaTh MpoOlieMy, paccMaTpUBaTh €€
BCECTOPOHHE;

YCTaHABIMBAaTh CYLIECTBEHHBIM NPU3HAK WU

OCHOBAaHUA JIs1 CpaBHeHHﬂ, KHaCCH@HKaHHH u
0000IIEeHHS;

ONpENeNATh  LEMH  JeATEIHHOCTH,
[apaMeTpsl U KPUTEPUU UX JTOCTUKECHUS;

3aaaBaTb

3a/1a4 U HKOJIOTMYECKU 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

IIP6 02. BnageHre CUCTEMON XMMHYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIOJIAralolue TMOHATUS (XUMHYECKUH
SJIEMEHT, aToM, 3JIEKTpOHHas 000j0YKa aroma, s-, p-, O-
JJIEKTPOHHBIE  OpOMTAIM  aTOMOB, HMOH,  MOJIEKYJIa,
BaJICHTHOCTb, 31EKTPOOTPHULIATENBHOCTb, CTEICHb
OKHCJICHUSI, XUMHUYECKas CBSI3b, MOJb, MOJISIpHAs Macca,
MOJISIDHBIA 00BbEM, YTIEpOAHBIH CKeneT, (yHKIMOHATbHAs
TpyIIa, paauKkal, U30MepHsi, U30MEPbI, TOMOJIOTUYECKUN PSIJI,
TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA- M a30TCOAEpKAINE
COCIMHEHMS, OMOJIOTUYECKU aKTUBHBIE BEIIeCTBa (YTJICBOIHI,
KUpBI, OENKH), MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE ~ COEAMHEHUS,  KPHUCTATUYECKas
pelieTka, THUNBl XUMHUYECKHX pPEaKIuil (OKUCIHTEThHO-
BOCCTAHOBUTEIBHBIE, 9K30-U JHAOTEPMHUUYECKUE, DPEAKIIUU
HMOHHOTO O0OMEHa), pacTBOp, AJIEKTPOIHTHI, HEAIEKTPOIUTHI,
AIEKTPOJIUTHYECKAS JIACCOIHAITHS, OKHCIIHTEIb,
BOCCTaHOBUTEIb, CKOPOCTb XUMUYCCKOU peakiuu,
XMMHYECKOE pPABHOBECHE), TEOPHUM M 3aKOHBI (TEOpHs
XUMUYECKOTO CTPOECHHUS OpraHMYecKux Bemects A.M.
bytnepoBa, Teopus SJIEKTPOJIUTHYECKOW JTUCCOLMAIMU,
nepuoanueckuid 3akoH /.M. MenneneeBa, 3aK0OH COXpaHEHHUsI
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BBIABJIITH 3aKOHOMCPHOCTH MW IIPOTHUBOPCUUA B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBAThH
COOTBETCTBUE pE3YyJbTATOB ILIEJISAM, OIEHUBATh
PHUCKU MOCIEACTBUM NESTENbHOCTH;

Pa3BUBATh KPCATHUBHOC MBLINUICHHUC IIPpHU PCUIICHHUN
KU3HEHHBIX MPoOIIEM.

0) 0a30BbIe HCCIeN0BATENbCKUE TeCTBUS:
BJIAJICTh HABBIKAMH y4€OHO-UCCIIEI0BATEIHLCKONU U
MIPOEKTHOH JesTeNbHOCTH, HAaBBIKAMU pPa3peleHus
pooem;

BBISBJISITH  [IPUYMHHO-CIICJACTBEHHBIE CBA3M U
AKTYAJIM3UPOBATh 3aAa4y, BblIBUT'ATh I'MIIOTE3Y €€
pelIeHus, HAXOAUTh apTyMEHTBI TUIST
JI0Ka3aTeIbCTBA CBOWX YTBEPXKJICHUMW, 3aJ1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,;

aHAIIM3UPOBATh TMOJYYEHHbIE B XOJ€ PpEIICHHS
3aaa4yu pe3yJibTaTbl, KPUTUYCCKU ONCHUBATH HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh HU3MEHEHUE B
HOBBIX YCJIOBUAX;

yMETh MEePEHOCUTH 3HAHUS B MO3HABATEIHHYIO U
IMPAKTUYCCKYIO oOJactu KU3HEACATCIIBHOCTH,

YyMETh HMHTETPUPOBATh 3HAHUS W3  PaA3HBIX
MpeIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HUIEH, npeiaraTh

OPUTMHAJIBHBIC MOAXOAbI U PCUHICHU A,
CTaBUTb HpOGJ’ICMLI U 3aaa4u, JOITyCKaromue
AJIbTCPHATUBHBIC PCIICHU .

Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH,
(akTONOTHUECKUE CBEICHHS O CBOMCTBAax, COCTaBe,
MOJlyYeHUH U 0Ee30MacHOM HCIHOJIB30BAaHUU BaKHEHIINX
HEOPTaHMYECKUX W OPraHUYeCKUX BEUIECTB B OBITY U
IPaKTUYECKON NEeATEIbHOCTH YEIOBEKA;

nP6 03. chopMHPOBAaHHOCT,  YMEHUU  BBISBISTH
XapaKTEpHbIC TPU3HAKU U B3aUMOCBS3b U3yUYECHHBIX [TOHATUH,
MPUMEHITh COOTBETCTBYIOIIME IIOHATUS TIPU OINHUCAHUU
CTPOCHUSI U CBOICTB HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB M HX INPEBpAIICHUN; BBIABIATH B3aUMOCBA3b
XUMUYECKUX 3HAHUN C TOHATHUSAMU U MPEICTaBICHUSMHU
JPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;

IIP6 04. chopmupOBaHHOCTH YMEHHUH HUCHOJIB30BATh
HAaUMEHOBAHUS XMMHMUYECKUX COEAMHEHUN MEXTyHApPOJIHOTO
COH03a TEOPETUYECKOM U NMPUKIIATHON XUMHUH U TPUBUAIIbHBIE
Ha3BaHMUA BaKHEMIIMX BellecTB  (3TWUJICH, AalETHJIEH,
IIUIepuH, ¢GeHod, QopMaibaerus, YyKCycHas KHCIIOTa,
[JIMLWH, YTapHbIMA ra3, YIJIeKUCHbIi ra3, aMMHakK, ramieHas
U3BECTh, HETallleHas W3BECTh, NMHUThEBAs COAA U APYIHX),
COCTaBJIATh (OPMYJIbI HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHHS] XUMUYECKUX PEaKIUN, OOBACHATh UX
CMBICJI; TOJITBEPK/IaTh XapaKTepHblE XUMUYECKHE CBOMCTBa
BELIECTB COOTBETCTBYIOLIMMH IKCIIEPUMEHTAMH U 3AIUCSIMU
YPABHEHUN XUMUYECKUX PEAKIUH;

IIP6 05. chopMUPOBAHHOCTH YMEHHH yCTaHAaBIUBATh
MIPUHA/IIEKHOCTD M3YYEHHBIX HEOpPraHUYECKUX u
OPraHMYECKHUX BELIECTB K OINpEACIEHHBIM KjaccaMm |
rpynmnaM COeJUHEHMH, XapaKTepu3oBaTh HUX COCTaB U
BOKHEWILIME CBOICTBA; ONPENENSITh BHABl XUMHUYECKHX
CBs3ei (KOBaJIeHTHAsI, HOHHAs, METAJIIMYECKast, BOJOPOIHAs),
THUIIBI KPUCTAJUTMYECKUX pELIEToK BELIECTB;
KJIacCU(UIIMPOBATH XMMUYECKUE PEAKIIHH;

I1P6 07. chopMUPOBAHHOCTH YMEHHM TPOBOAUTH PACUYETHI 110
XUMHYECKUM  QopMyJiaM U  ypaBHEHUSM XUMHYECKHX
peakuuMid ¢ HWCHOJb30BaHHEM  (PHU3MYECKHX  BEJIHYHMH,
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XapaKTEepU3YIOUINX BELIECTBA C KOJIWYECTBEHHONW CTOPOHBI:
Macchl, o0bemMa (HOpMallbHbIE YCJIOBHUS) ra3oB, KOJIMYECTBA
BEIIECTBA; MCIOJIb30BaTh CUCTEMHbIC XUMHUYECKHE 3HAHUS
JUISS TIPUHSATHS PEIICHWH B KOHKPETHBIX IKU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMH M UX MPUMEHEHHUEM.

OK 02. Hcnomn3oBaTth

COBPEMEHHBIE ~ CpE/ICTBA
NOWCKa,  aHajW3a W
UHTEPIpPETaun
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTHH VISt
BBITTOJTHEHHS 3amad
npoeCCUuOHATIBLHON
JeSITeTbHOCTH

JIMYHOCTHBIE Pe3YJbTATHI J0JKHbI 0TPAXKATH B
4acTu:

HEHHOCTH HAYYHOI'0 MO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAyKu U OOLIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Jranore KYJIBTYD,
CHOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHPE;

COBEPUICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIbCKOM
KYJbTYpbl KaK CpEACTBa B3aUMOJECUCTBUS MEKIY
JIFOABMHU U TIO3HAHUS MUPA;

OCO3HAHME IIEHHOCTM HAy4YHOW JEeATEIbHOCTH,

TOTOBHOCTb  OCYIIECTBIATh  INPOEKTHYIO U
HCCIIEI0BATEILCKYIO JeSITENIbHOCTD
WHIVBUAYAJIBHO U B TPYIIIIE.

MertanpeameTrHbie pe3yJIbTaThl HOJIKHBI
0TPaXKaTh:

OBiageHne  yHHBepPCAJbHBIMH  y4eOHBIMH

NMO3HABATEILHBIMU JefiCTBUSMM:

B) padora ¢ ungopmaumeii:

BJIaZICTG HaBBIKAMH IOJTYYCHHA I/IHCbOpMaI_[I/II/I nu3
HUCTOYHUKOB pA3HBIX THUIIOB, CaMOCTOSITEIIBHO
OCYIIECTBIISITH MMOWCK, aHAJIN3, CUCTEMAaTH3AIHIO U
MHTEPIPETAINIO HH()OPMALIUY PAa3TUYHBIX BUIOB U
dhopm mpecTaBIeHNUs,

CO3/1aBaTh TEKCThl B pa3IMYHbIX ¢opMaTax ¢
y4eToM Ha3zHaueHus HH(OpManmuu | LeIeBOi
ayIUTOPUH, BBIOMpas ONTUMAJIbHYIO  (dopMy
MPCACTABJICHUSA W BU3YAJIN3AllUH;

JAucnunimmHapHbie (IpeaMeTHbIe) Pe3yJabTAThI U JT0JKHbI
0TPakKaTh:

I1P6 06. BJIaJICHUE OCHOBHBIMM METOJAaMHU HAy4YHOTO
IIO3HAHMS BEIIECTB M XMMUYECKUX SIBICHUM (HaOJoleHue,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

I1P6 07. chopMUpPOBAaHHOCTD YMEHHI IPOBOJUTH PACUETHI 110
XUMHYECKUM (QopMyllaM U  ypaBHEHUSM XHUMHYECKHX
peaknuii ¢ HWCIOJb30BaHUEM  (U3UYECKUX  BEIUYHH,
XapaKTepU3YIOUINX BELIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchl, o0bemMa (HOpMajbHBIE YCIIOBUS) a30B, KOJIMYECTBA
BEIIECTBA; HCMOJIb30BaTh CUCTEMHbIE XHUMHUYECKHUE 3HAHUS
JUISL  TIPUHATHAS ~PEIICHUM B KOHKPETHBIX JKU3HEHHBIX
CUTYAIIUX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHECHHEM;
IIP6 08. chopmupoBaHHOCTH yMEHMI IUTAHUPOBATH U
BBITIOJIHATh ~ XUMUYECKUM  DKCIIEPUMEHT  (TpeBpalieHus
OpraHMYECKUX BEUIECTB NPU HArpeBaHUM, MOIyYECHUE
STHJIEHA U U3YUYEHHE €ro CBOMCTB, KAUECTBEHHbBIE PEAKIIUU Ha
albJACTU/IbI, KpaxMmall, YKCYCHYIO KHUCJOTY; JI€HaTypalus
OCJIIKOB TP HArpeBaHHWM, IIBETHBIE pEAKI[MU OEIJIKOB;
MIPOBOJIUTh PEAKIMM HMOHHOTO OOMEHA, OINpPENeNsATh Cpeay
BOJHBIX PAcTBOPOB, KaueCTBEHHBbIE peakluu Ha cyibdar-,
KapOOHAaT- M XJOPHUA-aHUOHBI, HA KATUOH aMMOHHUS; pPellaTh
SKCIEPUMEHTAIbHBIE 3a7ayd 1o TemMaM 'Metamibl' ©
"Hemetannsl") B COOTBETCTBUM C MpaBUIaMH TEXHUKHU
0e30macHOCTH mpu  OOpamieHWu C  BEIIeCTBaMU |
71a00paTOpHEIM 000PYIOBaHUEM; TPEACTABIATH PE3YyIbTaThI
XMMHYECKOT0 HKCIIEpUMEHTa B (OopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuil U (popMyIHUpoBaTh BBIBOABI HA
OCHOBE 3THUX PE3yJIbTaTOB;

IMP6 09. chopMHUPOBAHHOCTh YMEHUS aHAIU3UPOBATH
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OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nH(popManuy, €€ COOTBETCTBHUE NIPABOBBEIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

BIIQJICTh HAaBBIKAMH PACIIO3HABAHUS W 3aIUTHI
nHpopmanuy, WHHOPMAIMOHHONH 0€30MacHOCTH
JUYHOCTH.

XUMHAYECKYI0 HMH(OpMaIuio, TMOJy4yaeMyr U3 pPa3HbIX
HMCTOYHUKOB  (CpPEICTB MaccoBod uH(pOpMamuu, CeTh
HHuTtepHet u apyrue).

OK 04. DddexruBHO
B3aUMOJCHCTBOBATh u
paboTaTh B KOJUICKTHBE H
KOMaH/Ie

- JINUHOCTHBIE Pe3yJIbTaThl H0/LKHbI 0TPAKATh
B YacTH:

rPa’>KJAaHCKOr0 BOCIIMTAHMS:

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIHHOCTH B
MHTEpecax rpakJaHCKOro 00IIecTBa;

YMEHHE B3aUMOJCWCTBOBATh C COLMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C UX (DYHKIUAMU U
Ha3HAYCHHUEM.

MeTtanpeaMeTHblie pe3yJIbTaThl JMOJIKHBI
0TPaKaTh:

OBnaneHue YHHBEPCAJbHBIMHU
KOMMYHUKATUBHBIMU /I CTBUSIMM:

0) COBMeCTHAasI /1eATeJIbHOCTD.

IIOHUMATh u HUCITIOJIB30BAaTh npeumMynieCTBa

KOMaHJIHOW ¥ UHIIUBUIYaIbHOU paboTHI;
IPUHUMATh 1EIM COBMECTHOM JEATEIIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBAThH JEUCTBUS MO
€€ JOCTHJKCHMIO: COCTaBIISATh IUIaH JICHCTBHH,
pacnpenensaTbh pojiu ¢ y4eTOM MHEHUN YYaCTHUKOB
00CYyXJaTh pe3yIbTaThl COBMECTHOM paboThI;
KOOPJIUHHUPOBATH U BBITIONHATH PA0OTY B YCIOBHSIX
pEeabHOTO, BUPTYAIbHOTO M KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

OCYIIIECTBJISATh MMO3UTHUBHOE CTpPaTErnyecKoe
MOBEJICHUE B PA3IUYHBIX CUTyalUsAX, MPOSABIITH
TBOPYECTBO u BOOOpakeHue, OBITh
WHUITHATABHBIM.

OBJ1ajIeHHe YHUBEPCAJbHBIMH PeryJATHBHBIMHU

JAucnunimmHapHbie (peaMeTHbIe) Pe3yJabTAThI U J10JIKHbI

0TPakKaTh:
- IIP6 08. cpopmMupoBaHHOCTH yMEHHH IUJIAHUPOBATh U
BBITIOJIHATh ~ XUMHUYECKUW  JKCIEPUMEHT  (MIpEeBpalleHUs

OPraHMYECKHUX BEIIECTB TMpPU HArpeBaHUH, MOIyYEHUE
STWJIEHA U U3YUYEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIUY Ha
aNbJIETH/IbI, Kpaxmaj, YKCYCHYIO KHCIOTY; JeHaTypalus
OCJIIKOB TP HArpeBaHWM, I[BETHBIE pPEAKIUU OCIKOB;
IPOBOJUTH PEAKIMM HMOHHOTO OOMEHa, OMpEAeNsiTh Cpery
BOJIHBIX PAacTBOPOB, KaUECTBEHHBIC PEAaKLIUU Ha Cyibdart-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS; pellaTh
SKCTIEpPUMEHTANIbHBIE 3aJaud 1Mo TemaMm "Mertamisl" u
"Hemerannbl") B COOTBETCTBUM C IpaBWJIAaMH TEXHUKHU
0e30macHOCTH Tmpu  OOpamieHWHd C  BEIIeCTBAMH |
71a00paTOpHBIM 00OPYJOBaHUEM; MPEACTABIATh PE3yJIbTaThl
XMMHYECKOI0 HSKCIIEpUMEHTa B (OpMe 3alucu ypaBHEHUUH
COOTBETCTBYIOLIUX peakuuil U (OpMyIHpPOBaTH BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTaTOB.
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JeHCTBUSIMH:

r) NpUHATHE ce0s M APYTUX JIJei:

IIPUHMMATh MOTUBBI M apryMEHTBI APYTUX JIIOAEH
IIPU aHAJIU3€ PE3yJIbTaTOB JAESITEIbHOCTH;
IIPU3HABaTh CBOE IIPaBO U MIPaBO JIPYIUX JIOAEH Ha
OIINOKHU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3HULIUU
JPYroro 4ejaoBeKa.

OK 07. CogeiicTBOBarh

COXPAHEHHUIO
OKpYXaroIein cpenbl,
pecypcocOepexeHuto,
OPUMEHATh 3HaHUS 00
WU3MEHEHUN KJIMMarTa,
IPUHLIUIIBL OepEeXxIINBOTrO
IIPOU3BOJICTBA,

3¢ dexTHuBHO
JIeCTBOBATH B
Ype3BbIYANHBIX
CUTyalHUsAxX

JIN4HOCTHBIE Pe3yJIbTATHI J0JIKHBI 0TPAXKATH B
4acTH:

JKO0JIOTMYECKOI0 BOCIIMTAHUSA:
c(OPMHPOBAHHOCTh  JKOJIOTUYECKON  KYJIBTYPHI,
[IOHMMAaHHUE BIMUSHUS COLUAIBHO-DKOHOMUYECKUX
IIPOLIECCOB  HA  COCTOSHHE  NPUPOJHONM U
COLMAJILHOW  Cpelibl, OCO3HAaHHE TIJI00aTbHOTO
XapakTepa dKOJOTHYECKUX IpobiieM;
IJTAHUPOBAHUE U OCYILIECTBJICHUE JEUCTBUUA B
OKPY’KaIOIlleW Cpele Ha OCHOBE 3HAHUSA LENed
YCTOMYHMBOIO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHUE IEHCTBUM, TPUHOCAIINX BPE.
OKpYKarolleu cpere;

yMEHUE  TNPOTHO3UPOBaTh  HEOJIAronpUsTHbIC
JKOJIOTUYECKHUE TOCIEACTBUSA NPEAIPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

pacCUIMPEHUE OIbITA AEATEIbHOCTH YKOJIOTUYECKON

HANPABJIEHHOCTH.

MeranpeamerHsie pe3yabTaThl JMOJIKHBI
OTPAXKATh:

OBiaieHue  YHHBEpPCAJBHBIMH  Y4eOHBIMU

NMO3HABATEJIbHBIMY JIeHiCTBUSIMH

B) padora ¢ ungopmaumeii:

UCIONIb30BaTh CPEACTBa HMH(POPMAIMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH B pEIIeHUU
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX u

JucnuninHapHblie (peAMeTHbIE) pe3yJIbTAThl M 10JKHBI
0TPaXKaTh:

I1P6 01. chopMupOBaHHOCTH NIPECTABICHUN: O XUMHYCCKON
COCTaBJISIONICH €CTeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIU
XUMHUHM B TO3HAHWUW SIBJICHUA MPHUPOABI, B (POPMHUPOBAHUU
MBILIUICHUS U KYJIbTYpPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIUMOW MJii PELIeHMs] NMPAKTHUYECKUX
3a/1a4 U SKOJIOTMYeCKU 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpenie;

IIP6 10. cdopMuUpPOBaHHOCTh YMEHUN COOIIOAThH MpaBUIIa
9KOJIOTMUECKH 11eJIeCO00pa3HOro IMOBEACHUS B OBITY U
TPYAOBOW JAEIATEIBHOCTH B LENSIX COXPAHEHHS CBOETO
3I0POBbSl M OKpPYJKAIOWIEH INPUPOJHOM CpEIbl; YUYUTHIBAThH
OMacHOCTb  BO3JCHCTBUS  HA  JKUBBIE  OPraHU3MBbI
ONpE/ENEeHHBIX BEIIEeCTB, IMOHMMAas CMBICH IOKa3aTess
npeaeabHON JOIMyCTUMOM KOHIEHTPAIUK.
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OpPraHM3allMOHHBIX  33/ad €  COOJIOJICHUEM

TpeOOBaHUI HIPrOHOMUKH, TEXHUKH OE30MAaCHOCTH,

TUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U

3TUYECKHX  HOpPM, HOpPM  HH(OpPMAIIMOHHOU

0€30MMaCHOCTH.
IIK 2.7. B 00s1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA: I1P6 01. chopMHUPOBAHHOCTH MIPEACTABICHHUI: O XUMUYECKOMN
HpOBOI[I/ITB IMOYBEHHYIO U - C(bOpMI/IpOBaHHOCTB MHPOBO33pPCHU, COCTaBHSIIOH_Ieﬁ eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJIn
PACTHTEIBHYIO COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO XUMHHM B TO3HAHUU SIBICHUI NpUpObl, B (HOPMUPOBAHUU
JMAFHOCTHKY — NHTAHHS pa3BUTUSI HAyKH M OOINECTBEHHOM MPaKTUKH, MBIICHUA U KYJIBTYpBl JHYHOCTH, €€ (yHKIMOHATBHOMN
pacTemii OCHOBAHHOTO Ha Jiasnore KYJIBTYP, IPaMOTHOCTH, HEOOXOIUMOW JUIsl pelIeHUs MPAKTUYECKUX

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIUKYJIBTYPHOM MUDE;

- OCO3HAHWE IEHHOCTH HAYYHOU MACSITEeIHHOCTH,
TOTOBHOCTh  OCYIIECTBISTH  MPOCKTHYIO U
HCCIIEI0OBATEIBCKYIO JEeSTSIILHOCTD
WHIUBUAYAIbHO U B TPYIIIIE.
OBnageHne  yHHBepPCAJbHBIMU
NMO3HABATEJILHBIMHU AeHCTBUSIMM:
- OCYWIECTBJISITh  IIeTICHANpPABICHHBIA  MOMCK
nepeHoca CpeiacTB M CHOCOOOB  JICHCTBHS B
poeCCUOHATIBHYIO CPELY;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATCIILHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEIeATENbHOCTH;

- yMeTh WHTETPUPOBATh 3HAHUS W3 PA3HBIX
MpeIMETHBIX 00IacTei.

yueOHBIMU

3a]1a4 U SKOJIOTMYECKH 000OCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpeEE;

ITP6 06. BiageHHE OCHOBHBIMH METOJIaMU HAyYHOTO
MO3HAHUS BEIIECTB M XMUMHUYECKUX SIBICHUN (HaOironeHue,
M3MEpEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE);

I1P6 07. cpopMUpPOBAaHHOCTH YMEHHI IPOBOJUTH PACUETHI 110
XUMHUYECKUM (OpMYJiaM U YpPaBHEHUSM XUMUUECKUX peaklnit
C MCTIONIb30BaHUEM (PU3HUECKUX BETMYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 0o0ObeMma
(HOpManbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA;
MCII0JIb30BaTh CUCTEMHBIE XUMUYECKHUE 3HAHUS IS IPUHSATHUS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

IIP6 10. chopMHpPOBaHHOCTH YMEHU COOJIOJATH MpPaBHIIA
OKOJIOTHUECKH IIeTIECOO0pPa3HOTO TMOBEACHUS B OBITY U
TPYJIOBOM JESATENbHOCTH B MEJISIX COXPAHEHUS] CBOETO
3I0POBbSI M OKPYKAOIIEH NPUPOJHON CpEbl; YUYHUTHIBATH
OTMAaCHOCTh  BO3JCHCTBUS  HA  JKUBBIE  OPraHU3MBI
OTIPENIETICHHBIX BEIIECTB,

HpCﬂCHBHOﬁ HOHYCTHMOﬁ KOHIOCHTpPAIUH.

IIOHUMass CMBICJI ITOKa3aTcIsd
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2. CTPYKTYPA U COAEPXAHHUE YUYEBHOU JUCHHAITJINHBI
2.1 O0bem y4eOHOM TUCUMIIIIMHBI U BUJbI Y4e0HO# padoThl

Bup yueOHoi1 padoThI Oo6bem B
yacax

O0bem 00pa3oBaTe/ibHOI NPOrPaMMBbI 166
TUCHUNIJIMHBI
1. OcHOBHOE coJiepkaHme 118
BT. U..
TEOPETUYECKOE 00yUCHHE 110
71a00paTOpPHBIEC 3aHITUS -
KOHTPOJIbHBIE paOOThI 8
2. [IpodeccnonHaILHO-OPHEHTUPOBAHHOE CO/IEPKAHME 48
BT. 4..
TEOPETUUICCKOE 0OyUCHHE 48
7ab0paTOpHBIC 3aHITHUS -
NupuBuayaabHbIi NPOEKT (1a/HeT) Her
IIpomexytounas arrecrauus: UKP 1 cemect
(9x3ameH) 2 ceMecTp.
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2.2 TemaTn4yeckuii IVIaH M COAEPKAHUE TUCHHUIIMHBI « XHUMHD)

®opmu
HanmeHnoBanune Conep:kanue yueGHOro MaTepuaa (0CHOBHOE H NPOeCCHOHAILHO OPHEHTHPOBAHHOE)!, O0bém | pyemble
pa3JeioB U TeM J1a0opaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MO1Y.Ib 4acoB | KOMIeT
eHIIUH
1 2 3 4
Coaepixkanue yueOHOro MaTepuaJa 118
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHH 24
Tema 1.1. Copaepxxanue y4yeOHOro MmarepuaJia 2 OK 01
OcHOBHbIE XUMUYECKHE | XMMHUYECKUH 251eMEHT. AToM. SIapo aToMa, H30TOMbL. DIEKTPOHHAs 000JI0UKa. DHEPrETUUECKHE
IIOHATHS U 3aKOHBI, YPOBHH, TIOJIypOBHH. ATOMHBIE OpOUTaNy, s-, P-, d- anemMeHTs. OCOOEHHOCTH pacIpe/ieIeHNs 1
CTPOCHHUC aTOMOB AIIEKTPOHOB IO OPOHUTAISIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS
XMMHYECKUX KOoH(purypamus aroMoB. OCHOBHbIE XMMUUYECKHE 3aKOHBI
9JIEMCHTOB IIpakTnyeckue 3aHsATHS
[TpakTnueckas padora Nel. «OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XMMUU U PACUEThI 10 yPABHEHUAM
XUMHYECKHUX PEAKLIAI.
OTHOcuTENBbHBIE aTOMHAS U MOJIEKYJIsIpHas Macchl. MonsapHas Macca. KonnuecTBo BelecTsa. 1
MaccoBas nosist BemecTBa. 3akoH ABoraapo. Mossipabiit 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTh
ra3oB. PacueTsl 10 ypaBHEHUSIM XUMUUECKHX PEAKLUI C UCIIOIb30BAHHMEM MACCOBOM J0JIU BELIECTBA,
00beMa (HOpMaJIbHBIE YCIIOBHUS ) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Copepxanue yyeOHOro MmarepuaJia 2 OK 01
Iepnoauuecknuii 3akon | [IpakTHyecKue 3aHATHSA OK 02
u Ilepuonuyeckas ITpakTuueckas pabora Ne2. «M3ydyenne nepuoandeckux 3aKOHOMEPHOCTEN M UX B3aUMOCBS3H CO 1K 2.7
CHCTCMA XUMHICCKHUX | cTpoeHHEM aTOMOBY.
snementos 1. M. [leproandeckas cucrema XuMudeckux 3nemMeHToB J[. M. MenneneeBa. CBs3b IEpHOANYECKOrO 3aKOHA U
MenneneeBa, UX CBA3b | [[epromueckoil CHCTEMbI XUMHYECKHX JIEMEHTOB C COBPEMEHHOMN TCOPHEil CTPOCHHS aTOMOB.
C COBPEMEHHOM 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUUYECKUX AJIEMEHTOB, 00pPa3yeMbIX MU IMPOCTHIX U CIOKHBIX 2

TEOpHEN CTPOCHUS
aTOMOB

BEILECTB 110 Tpynnam u nepuojam [lepuoanueckoit cucteMsl. 3Ha4€HNE TEPUOTUYECKOTrO 3aKOHA U
CUCTEMBI XUMHUUECKUX d11eMeHTOB JI.J1. MeHieneeBa B pa3BUTUU HAYKU.

YcraHOBIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XUMUYECKHUX JIEMEHTOB M MEPUOINYECKUM
U3MEHEHUEM CBOMCTB XUMUYECKUX JJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBHUH C IOJIOKEHUEM
[lepnonnueckoi cucreMsl. PenieHne npakTHKO-OpHEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha
XapaKTepU3alM0 XUMHUUECKUX eMEHTOB «MeTajunyeckue / HeMeTaIIIMUECKUE CBOICTRa
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XUMHUYECKHUX AJIIEMEHTOB B COOTBETCTBHUH C UX AJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B
MepUONYECKON cucTeMe XuMruieckux 3neMeHToB .M. MenneneeBay

Tema 1.3.

CrpoeHue BeniecTsa u
IPUPOJA XUMUYECKON
cBsi3U. MHOroo6paszue
BEILECTB

Conep:xxanue yueOHOIro MaTepuaJia

Crpoenue BemiecTBa. XMMHUUYECKast CBSA3b. BUIbI XUMUYECKOM CBSI3M (KOBAJICHTHAS HEMOJIApHAs U
noJIsipHasi, HOHHasl, MeTaindeckas). MexaHnu3mbl 00pa3oBaHus KOBAJIEHTHOM XUMUYECKON CBS3H

(0OMEHHBIN M TOHOPHO-AKIIETITOPHBIN). BogopoaHast cBsi3b. BaleHTHOCTh. DIEKTPOOTPULIATEIEHOCTD.

CreneHb OKHCIeHHUS. VIOHBI: KATHOHBI M aHHOHBI

HpaKaneCRne 3aHATHSA

[Tpaktuueckas padora Ne3. «CTpoeHHE BEIIeCTBA U MPUPOJIa XUMUICCKOMN CBSAZHY.

JleMoHCTpanus MoJieNiell KpUCTAIUTMYECKUX PEIIETOK: HOHHOH (XJIOpUA HAaTpusl), aTOMHOMU (Tpadut u
anmMasz), MOJICKYJISIpHOH (YTJIEKUCIBIN Ta3, HO/), METaJUIMYECKOM (HaTpHii, Maruuii, Mezp). Pemenue
NPaKTUYECKHUX 3a/IaHUI HA COCTABIICHHUE AIIEKTPOHHO-TpaduuecKkux Gopmy saemMeHToB 14
NEePHOIOB

OK 01

Tema 1.4.
Kiaccudukanms,
¥ HOMCHKJIaTypa
HCOPTaHNYCCKUX
BCIIIECTB

Coaep:xxanue yueOHOIro MaTepHuaJia

Knaccugukanus Heopranndeckux BemecTB. HoMeHKIaTypa HEOpraHMYeCKHX BEIIECTB (OKCHIBI,
THJIPOKCUIbI, KUCIIOTHI, COJIM). BelecTBa MOJIEKYIIPHOTO ¥ HEMOJIEKYJIIPHOI'O CTPOEHHUS.
ArperaTHble cOCTOSTHUS BenlecTBa. Kpucrammmueckue n amopdHblie BerecTBa. 3aKkOH MOCTOSHCTBA
cocTaBa BelecTBa. THIbl KPUCTAJUIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsipHas, MIOHHAs,
MeTaJlIIn4ecKast). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEeIIETKU

IIpakTHYecKkHe 3aHATHA

[Tpaktuyeckas padora Ne4. «HomeHKI1aTypa HEOPraHMUECKUX BEIIECTB.

Pemenue npakTHueckux 3aaHui Mo Ki1accUpUKAMU, HOMEHKIATYpe U XUMUYECKUM (OopMyIaM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIaccoB (YrapHbIi ra3, yrieKucibli ra3, aMMHuaK, raieHast
U3BECTh, HETallleHasl U3BECTh, MUTHhEBAs COJA U APYTUX): Ha3BaHMsI BELIECTB IO MEKYHAPOIHOM
(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpe U COCTaBIEHUE (POPMYJIbl XUMHUUECKHUX BEIIECTB,
olpeieNieHne MPUHAUIEKHOCTH K kiacey. [lorck nadopMaiy no Ha3BaHUAM, HACHTUDHUKATOPAM,
CTPYKTYPHBIM (opMyJiaM. AHAITU3 XUMHUECKON HHPOPMAIIH, [T0JIy4aeMOil U3 pa3HbIX HCTOUHUKOB
(cpencTtB MaccoBoi nH(popMaru, cetb HTepHET u ipyrue)

OK 01
OK 02

Tema 1.5.
Tunel XUMHUYECKUX
peaxkuuit

Conep:xaHue y4eOHOro MaTepuaJjia

XuMuueckas pcaKknus. Knaccmpmcaum{ M THUIIBI XUMHYCCKHUX peaKuHﬁ B HCOpFaHquCKOﬁ n
OpFaHquCKOﬁ XHUMHHU. 3aKOHEI COXpPAaHCHUA MaCChl BEIIECTBA, COXPAHCHUS U IPEBPAILICHUA SHEPTUN
puU XUMHUYCCKUX PCAKIHAX. OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaknumn (ypaBHCHI/IH OKHCIICHHA-
BOCCTAHOBJICHUS, CTCIICHb OKHUCJICHUA, OKUCIIUTCIIb U BOCCTAHOBUTEIIb, ITPOLIECCHI OKUCIICHUA 1
BOCCTAaHOBJICHH A, BaKHEUIIIE OKMCIUTEIN U BOCCTAaHOBUTCIIN, MCTO 3JICKTPOHHOT'O 6ancha,
OJICKTPOJIU3 paCTBOPOB U PaACIZIAaBOB BEIICCTB, OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIC PCAKIIUU B
npupoac, NpoOru3BOACTBCHHLIX MPOMECCAX U KUZHCACATCIILHOCTHU OpFaHI/ISMOB)

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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JlaGopatopHas pabota Nel «TUIbI XUMUYECKUX PEaKIIHiD».

HccnenoBanue TUIOB (110 COCTaBy U KOJIMYECTBY UCXOJHBIX U 00pa3yIOIIMXCs BEIIECTB) U IPU3HAKOB
XUMHUYECKHX peakiuil. CocTaBleHHE YpPaBHEHUHN peaKklMi COEIMHEHUS, Pa3I0KEHNUs, 3aMEIIECHNUS,
oOMeHa, B T.4. peakllUii TOPEHUs!, OKUCIIEHUS-BOCCTaHOBIEeHUA. COCTaB/IEHUE U YPABHUBAHUE
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOAOM IEKTPOHHOrO OanaHca. PacuerHsle 3aqaun Ha
HaXO0XJICHNE OTHOCUTEIILHOM MOJIEKYJIIPHOM MacChl, OIIPEIEICHIE MaCCOBOU JJOJIU XUMUYECKUX
JJIEMEHTOB B CJIOKHOM BEILIECTBE

Tema 1.6.

CKOpOCTh XUMUYECKUX
peakuui. XuMHUYECKOE
paBHOBeECHE

Conep:kanue y4eOHOT0 MaTepuaJia

CKOpOCTh peakInuy, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOIIUX BEIIECTB,
KOHIIEHTPAIlUU pPEearupyrolux BEIIECTB, TEMIIEPATYPhI U IJIOIIAJAN PEAKIIMOHHON MTOBEPXHOCTH.
TerutoBbie 2 (HEKTHl XUMUYECKUX PEAKITUI: IK30- M SHIAOTEPMHUUSCKHE peakuu. OOpaTuMele
peakiuu. XuMuueckoe paBHoBecue. DakTophl, BIUSIONIME Ha COCTOSHUE XUMUYECKOTO PaBHOBECHS
(KOHIIEHTpAIIMS PeareHTOB WK MPOAYKTOB pEaKIIfy, 1aBlieHue, Temieparypa). [Ipunmun Jle
[MIaTense

HpaKTuquRue 3aHATHSA

[Tpaktuyeckas padora NeS. «BnusiHue pa3nuyabix (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIUI».
Perienue npakTHKO-OpUEHTUPOBAHHBIX 3aJjaHUi HAa aHANU3 (PAaKTOPOB, BIMAIOLIUX HA U3MEHEHHE
CKOPOCTH XUMHUYECKOW peaKkIu. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUH OT MPUCYTCTBUS
KaTajM3aTopa Ha IIpUMeEpe pa3iloKEeHHs IEPOKCUIA BOJOPOAA C IIOMOIIBIO JUOKCUA MapraHua u
Karajassl. Permenne npakTuKo-OpueHTUPOBAHHBIX 33JjaHUM Ha npuMeHenue npuHnuna Jle-Illarense
JUIS. HAXOJKJICHUS HallpaBJIEHUs] CMEIIEHUS! paBHOBECUSI XUMUYECKOM peakiMy U aHanu3 (pakTopos,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECHS

JlabopaTopHble 3aHATHUS

JlaGopatopHas pabota Ne2 «M3ydyeHne 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakiuu oT
KOHIEHTPALUU pearupyroiX BEIIECTB U TEMIIEPATYPhI».

JlaGopatopHasi paboTa Ha BEIOOD:

1. JlTabopaTtopHas padota Ne2.1 «Onpenenenne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIH
pearupyromux BemecTs». VccnenoBanue 3aBUCMMOCTH CKOPOCTH PEAaKLUU OT KOHIIEHTPALUH.
OnpeneneHre KOHCTaHTBI CKOPOCTH PEAKIIMU TpapUUeCKUM METOJIOM.

2. JlaGoparopHas padota Ne2.2 «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPaTypPhD».
HccnenoBanue 3aBUCMMOCTH CKOPOCTH pEaKLMU OT TeMIIEpaTypsl. Pacuer sHeprum akTuBanuu
peaxkiuu

OK 01
OK 02
I1IK 2.7

Tema 1.7.

PacTtBOpBI, TEOpUS
AIIEKTPOJIUTHYECKON
JIMCCOILTMAIINN U HOHHBIN
obMeH

Conep:xaHue y4eOHOro MaTepuaJia

PactBopbl. Buabl pacTBOpOB 10 cOEepKaHUIO paCTBOPEHHOIO BellecTBa. PactBopumocts. [lonarue o
JHCIIEPCHBIX cucTeMax. MICTHHHBIE U KOJIJIOWAHbIE pacTBOPBl. MaccoBast 10J1s BEIECTBA B PACTBOPE.
[TonsTue o BonopoanoM nokasareine (pH) pactBopa. DnekTponurnueckas aucconuanusi. CUIbHbIE U
cJ1a0ble 3IEKTPOIIUTHI, HEAIEKTPOIUTHL. Peakinu HoHHOro oOMeHa

OK 01
OK 02
OK 04
OK 07
I1K 2.7
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JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota Ne3 «IIpuroroBieHue pacTBOpOB».

IIpuroroBneHue pacTBOPOB 33JaHHOM MacCOBOM 10JIEM paCTBOPEHHOI'O BEILIECTBA, IIPOBEICHUE
peakuuii HOHHOro 0OMEHa, OIpeIeNIEHUE CPe/Ibl PACTBOPOB BELIECTB C IOMOLIbIO YHUBEPCAILHOTO
MHAMKaTOpa (KHcias, HeUTpabHas, I1eJI04Has ). 3aaHns Ha COCTAaBIEHNE HOHHBIX peakluuii. Pemenne
IIPAaKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJJaHUH Ha PaCTBOPBI, UCIIOIb3yeMbIe B OBITOBOW U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKA

JlaGopaTtopHnast pabota Nod «Peakuuu rupoan3a.
HccnenoBanue cpeibl paCTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CIa0BIMH MPOTOJIMTAMH,  HX
peakiuii ¢ pacTBOpaMH Ieno4yu U kapooHnara Hatpusi. CocTaBlieHUe peaklnii THAPOIN3a coeit

JlaGopaTtopnast pabota No5 «HccnenoBanue JUCTIEPCHBIX CUCTEM.

Ctpoenue u GpakTopbl yCTOWYUBOCTU JUCTIEPCHBIX cructeM. CTpoeHue Mullelibl. PaccenBanue cBera
IIPH POXOKJCHUH CBETOBOTO ITyYKa Yepe3 ONTUICCKU HEOTHOPOIHYIO cpeny (3ddexra Tunmas).
[TpuroroBiieHHE U U3yYCHUE CBOMCTB IUCIICPCHBIX CUCTEM Pa3HBIX BUIOB: CYCIICH3UH, YMYJIbCUH,
KOJUTOMTHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHHHBIX U KOJJIOUTHBIX PACTBOPOB, BBISBIICHUE
OCHOBHBIX Pa3JINYHI MEXKY HUMH

KonTpoJsbnas padora 1

CrtpoeHue BellecTBa 1 XMMHUECKHE peakiuu (1o pasaeny 1)

Pasnen 2. Heoprannueckasi Xumust
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Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEIICCTB

Coaep:xxaHue yueOHOIro MaTepuaJia

10

Mertannsl. [Tonoxxenue metanios B [leproguueckoii cucteMe XUMHUYECKHUX 3JIeMEeHTOB. OCcOOEHHOCTH
CTPOEHUS HJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaiioB. Ob1me pusnyeckue CBOMCTBAa METAIIIOB.
CrnnaBbl METaIOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHU MeTauioB. XMMHUYECKHUE CBOMCTBA
BaXHEHIIINX METAJUIOB (HATPHUil, Kaui, KalblIWii, MAaTHUN, AIFOMUHUNA, ITUHK, XPOM, KETI€30, ME/b) U
ux coenrHeHui. Ooume crnocoObl nosyueHus Metauio. [IpumMeHeHre MeTalioB B ObITY U TEXHUKE

Hewmeramisl. [lonoxenue Hemerawios B [lepuoguyeckoi cucteMe XuMHIeCKUX 3ineMeHToB J[. 1.
MenpeneeBa 1 0COOEHHOCTH CTpoeHUs: aTOMOB. dDu3nueckue cBoiCTBAa HEMETAIOB. AJUIOTPOUS
HEMETAIIOB (Ha MpUMeEpe KUCIOpoaa, cephl, pochopa u yriiepoaa). XuMUYECKUE CBOWCTBA U
MIPUMEHEHNE BAKHEUIIINX HEMETAIUTOB (TaJIOTEHOB, Cephl, a30Ta, (hochopa, yriiepoaa U KpeMHHS ) U UX
coeuHEeHUH (OKCUIO0B, KUCIOPOICOIePKAIINX KHCIOT, BOJAOPOIHBIX coeMHEeHUN ). [IpumeHeHme
BaXHEHIITNX HEMETAJUIOB  MX COSIMHEHUH

XVMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCHI0B, TUIPOKCHUIOB, KHCIIOT,
coJieii u ap.). ['eHeTnueckas CBs3b HEOPraHUIECKUX BEIIECTB, MPUHAICKAIINX K PA3IMYHBIM KJIaccaMm.
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOAOPOIHBIX COEUHEHUMN, BBICIINX
OKCHJIOB M THAPOKCHIOB

IIpakTHYecKkHe 3aHATHA

OK 01
OK 02
OK 04
I1K 2.7
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[Tpaktuyeckas padora Ne6. « DU3UKO-XUMUUECKUE CBOMCTBA HEOPTaHMUECKUX BEIIECTBY.
CocraBieHre ypaBHEHUN XUMUYECKUX PEAKLUHI C y4aCTUEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAIOB U HEMETAIIJIOB; OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM()OTEPHBIX 3JI€MEHTOB;
HEOPraHMYECKUX KUCIOT, OCHOBAaHUN U aM(OTEPHBIX I'MIPOKCUIOB; HEOPraHUUECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOKCTBA.

Pacuétsl Macchl BeiecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE UIIH
00BEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PacUEThl Macchl (00bEMa, KOTMYECTBA
BEIIIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJAHO U3 BELIECTB UMEET IpuMecH. Perienue npakTuko-
OpPUEHTUPOBAHHBIX 3aJjaHUI HA CBOMCTBA, COCTaB, MIOJIy4€HHE U 0€30I1aCHOE UCII0JIb30BaHUE
BO)XHEHIINX HEOPIraHUYECKHUX BELIECTB B OBITY U MPO(hecCHOHAIBHON JesITeIbHOCTH YeJI0BEKa

JlabopaTopHble 3aHATHS

JlaboparopHas paboTa Ne6 «CBoiCTBa METAIIIOB U HEMETAILIIOBY.

Hccnenoanne pU3NIECKUX U XUMUISCKUX CBOMCTB METAJUIOB U HEMETAUIOB. PereHue
SKCIIEPUMEHTANBHBIX 3a71a4 M0 CBOMCTBAM XMMUYECKUM CBOMCTBAM METAJNIOB M HEMETAJIIOB, 110
pacno3HaBaHUIO U MOJTYYEHHUIO COEAMHEHUH METAIJIOB U HEMETAJIJIOB

Tema 2.2.
WNnentudukanus
HEOPraHUYECKUX
BEILIECTB

Coaep:xxanue yueOHOro MaTepuaJia

HpaKTuquRue 3aHATHUSA

[Tpaktuyeckas pabora Ne7. «KauecTBeHHbIe XMMUYECKHE PEAKLIUH, XapaKTEPHbIE AJIs1 OOHAPYKEHUS
HEOPraHMYEeCKUX BEIIECTB (KAaTHOHOB U AaHUOHOB)».

CocraBneHue ypaBHEHUH peakinii 0OHapy>keHus: KaTuoHoB [-VI rpynn u aHHOHOB, B T.4. B
MOJIEKYJISIPHOM 1 MOHHOM dopmax. Peakiinu oOHapyKeHUs: HEOPraHMYECKUX BEIIECTB B pealbHbIX
00BEKTaX OKpYKAIOUIEH CpeJIbl

JlabopaTopHble 3aHATHUSI

JlabopaTtopHnast pabota No7 «nenTudukanusi HEOPraHMUYECKUX BEIIECTBY.

Penienne skcriepuMEHTAIBHBIX 337a4 10 XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB, T10
pacro3HaBaHUIO U MOJTYYEHHUIO COEAMHEHUI METAIIJIOB U HEMETAIIJIOB (B3aMMOJIEHCTBIE THAPOKCUAA
IIOMUHUS C PACTBOPAMH KHUCIIOT U 1enouei,). Mnentudukanus HeopraHuyeckux BemecTB (KaTHOHOB
I-VI rpynn uian aHHOHOB) € UCTIOIb30BAaHUEM UX (PUZUKO-XUMHUECKUX CBOWCTB, XapaKTEPHBIX
KauEeCTBEHHBIX pEaKLUi.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlabopaTopnas pabora Ne 7.1 «AHanutndeckue peakuuu katuoHoB I-VI rpynmy». [IpoBenenue
KaueCTBEHHBIX peaKklnii, UCTIOIb3yEeMbIX JUIsl OOHapyKeHUs KaTHOHOB | rpymnmsl (kanus, HaTpus,
Mmaruusi, aMMoHus), Il rpynmner Ha npumepe Oapus, 111 rpynmns! — cBunna, IV rpymnmnel — antomunus, V
rpynnsl — kenesa (II u 1), VI rpynnsr — Hukens. Onucanre HabMI0JaeMbIX SIBJICHUH U COCTaBIIEHUE
XUMHUYECKHUX PEAKIIHH.

2. JJabopartopHnas pabota Ne 7.2 « AHanuTHYECKUE peaKIuu aHHOHOBY. [IpoBeicHNEe KaueCTBEHHBIX
peakImii, MCIIOJIb3YEeMBbIX JJIsi OOHApYKEHHsI aHMOHOB: KapOoHara, ¢ocdaTa, cynbdara, cynbduna,

OK 01
OK 02
OK 04
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HUTpara, XxjJopuaa u ap. Onrcanve HabIIOJAEMBIX SIBICHUN U COCTABICHHE XUMHUECKHUX PEaKIIHiA

Tema 2.3. Conep:kaHue y4eOHOIr0 MaTepuaJa 4 OK 01
[IpousBoacreo OO01u1me mpeacTaBIeHHs O MPOMBILIUIEHHBIX CIIOCO0aX MOMYyYSHHUsI XUMUYECKHX BEIIECTB (Ha MpUMepe OK 07
HEOPraHUYECKHUX MIPOM3BOJICTBA aMMHaKa, CEPHON KUCIOTHI). UepHas u 1iBeTHas MeTaiutyprus. [Ipaktuueckoe 5
BELIECTB. 3HAUECHUE IIPUMEHEHHUE IEKTPOJIN3a IS [TOJIyYEHUS IEJIOYHBIX, IIEJI0YHO3EMENIBHBIX METAJIJIOB U aJTFOMUHUS.
U IpUMeHEHHE B ObITy  |CTEKIIO U CHIIMKATHAS MPOMBIIIICHHOCTb. [IpobiieMa 0TX0/10B U ITOOOYHBIX POIYKTOB
Y Ha NPOU3BOJICTBE IIpakTHyeckne 3aHATHA
[Tpaktuyeckas padora Ne8. «Heopranndeckas XuMus B COBPEMEHHOM MHUPE».
Pelenne npakTHKO-OPUEHTUPOBAHHBIX 33JaHUI O POJIM HEOPraHUYECKOW XMMUU B Pa3BUTHH 2
MEAMIIMHBI, CO3/JaHUU HOBBIX MaTEpUasoB (B CTPOUTENILCTBE U AP. OTPACIAX POMBIIUIEHHOCTH),
HOBBIX HCTOYHHUKOB SHEPTUU (aJIbTEPHATUBHBIE HCTOUHUKH SHEPTUH) B PEIICHUU TPodiieM
IKOJIOTHYECKOM, SHEPreTHIEeCKON M MUIIEBON 0€30MaCHOCTH
Kontpoasnas padora 2 |CBoiicTBa HEOpraHUYECKUX BELIECTB (TI0 pasuemny 2) 2
Pa3nes 3. Teopernueckue 0CHOBBI OPraHNYecKOH XUMHUH 6
Tema 3.1. Coaep:xxaHue y4eOHOIro MaTepHuaJia 4 OK 01
Knaccudukanus, [IpeameT oprannyeckoil XuMHUK: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHUE B NIOJIyYEHUH HOBBIX
CTpOCHUE BEILECTB U MaTepuaynoB. Teopus cTpoeHus oprannyeckux coenuHenul A.M. bytiiepoBa, €€ OCHOBHBIE
Y HOMEHKJIaTypa nonoxkeHus. CTpyKTypHbIE (OPMYITBI OpraHMYECKHX BellecTB. ['oMonorus, nzomepus. XuMudeckas
OpPraHMYECKUX BEIIECTB |CBSA3b B OPraHUYECKUX COEIMHEHUSX: KPATHBIE CBSI3U, G- U T-CBSI3H. 2
[IpencraBienue o kinaccuukay OpraHudeckix BemiecTs. HomMeHknarypa opraHu4eckux
COeIMHEHUH (cucTeMaThyecKkas) 1 TpUBUAIbHbIEC HA3BaHUs BaKHEHMIIINX MPEICTaBUTENEH KIIacCOB
OpraHUYECKUX BELIECTB
IlpakTHYeckne 3aHATHSA
[TpakTuueckas pabota Ne9. «HomeHknaTypa opraHHuecKUX BEIIECTBY.
O3zHakoMieHHe ¢ 00pa3liaMu OPraHUYECKUX BEIIECTB U MaTepualaMy Ha X OCHOBE, MOJICJINPOBaHHE
MOJIEKYJI OPTaHUYECKHX BEIIECTB, HAOIOIEHNE U OMTMCAaHUE IEMOHCTPAIIMOHHBIX OTBITOB IO
MIPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HAarpeBaHUM (IJIaBjieHUe, OOyTIMBaHUE U TOPEHHE). 2
CocTraBiieHre MOIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOPMYIT OpraHu4eCcKIX BEIIECTB OTAECIbHBIX
KJIACCOB, UCIOJIb3YS UX HA3BaHMSI 110 CUCTEMAaTUYECKOW U TPUBHAJILHOW HOMEHKIIAType (3TUJIEH,
aleTHIIeH, TIUIepuH, peHoml, popmanbaerus, yKCycHast KUCIIOTa, TIUIKH). PacyeTsl mpocTeiimeit
(bopMyJIbl OpraHu4ecKoi MOJIEKYJIbl, HICXO/IsI U3 3JIEMEHTHOr0 cocTana (B %)
Pasnen 4. Yraesonopoabt 14
Tema 4.1. Conep:xxanue yueOHOro MaTepuaJa 10 OK 01
YTrneBogopoasl ¥ UxX IIpenenpHbIE yIIIEBOAOPOABI (aykaHBI): COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAA. MeTaH u TaH: OK 02
IPUPOJHBIC HCTOYHUKH | COCTaB, CTPOCHHE, (PU3MUECKHE U XUMHYECKHE CBOMCTBA (PEAKIMH 3aMENIECHNS U TOPEHUS), 2 OK 04
[K 2.7

HAaXOKACHUC B IPHUPOAC, MOJTYYCHUC U TPUMCHCHHUC
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HenpenenpHbie yrieBogopoabl (aIKEHBI, TKAUCHBI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUH Ps. DTUJICH U MPOIUJICH: COCTaB, CTPOCHHE,
duznUYeCcCKre 1 XUMUIECKIE CBOMCTBA (pEaKly THIPUPOBAHUS, TAJIOTCHUPOBAHHUS, THIPATAIIHH,
OKHCJICHUS U TTOJIMMEPU3AIUH ) TIOJyYCHUE U TPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u metunOyTaanen-1,3, XuMudeckoe CTpOeHHUE, CBOMCTBA (peaKius
MOJIMMEPU3AITUH ), IPUMEHEHHE (/11 CHHTE3a MIPUPOTHOTO M CUHTETHYECKOTO KayqdyKa ¥ PE3UHBI).
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHUECKUN Psifl. ATIETHIICH: COCTaB, XUMUYECKOE
cTpoeHue, GU3nYecKue U XMMUIECKHUE CBOMCTBA (PEaKIMK TUAPUPOBAHHUS, TAJIOTCHUPOBAHMS,
TUApPATALMH TOPEHHUS ), TOTyYEHUE U IPUMEHEHUE (MCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU IS
CBapKH M PE3KH METAJLIOB)

ApomaTthyecKue yrieBog0poabl (apeHsl). beH30: 1 ToIyol: cocTaB, CTpoeHue, pu3ndeckue u
XMMHUYECKHE CBOMCTBA (PEaKIMK IaJIOTeHUPOBAHUS U HUTPOBAHUSA ), [TOJy4YCHUE U IPUMEHEHHE.
TokcUYHOCTH apeHOB (BIUsHUE OE€H30J1a Ha OPraHK3M UelloBeKa). ['eHeTnueckast CBsI3b MEXy
YTIEBOIOPOAAMH, IPUHAICIKAIMMHY K Pa3JIUYHBIM KJIACCaM.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [IpupoaHsii ra3 u nomyTHeIe HeTsaHbIe ra3sl. HedTs 1 e
npoucxoxzaenue. Criocoosl nepepadboTku HeTH: meperoHka, KPeKUHI (TEpPMUYECKUH,
KaTaJIMTHIECKui ), mupoinu3. [IpoaykTel mepepaboTku He()TH, UX MPUMEHEHHE B IPOMBIIIJICHHOCTH H B
Ob1Ty. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTku

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YIJIEBOJOPOIOB

Coaep:xxaHue yueOHOIro MaTepuaJia

JlabopaTopHble 3aHATHS

JlaboparopHas pabota Ne8 «CBo¥CTBa YIIIEBOAOPOIOBY.

TpuBuanpHas U MEXIyHapOIHAS HOMEHKIIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTYYECHUS
YTIEBOAOPOAOB. MoIeTMpOBaHNE MOJIEKYJI M XUMHUECKUX MTPEBPAIIEHHIH YTIIeBOI0POIOB (HA IIPUMEpeE
ATaHa, YTUIICHA, alleTUJICHA U Jp.) U TaIOTeHONPON3BOAHBIX. KauecTBEHHBIE peaKkIuu YIIIeBOJOPOI0B
Pa3TUYHBIX KJIaccOB (0OecIBeunBaHUE OPOMHOM MIIM HOJTHOM BOJIBI, PACTBOpA MIEPMAHTaHATA KU,
B3aMMOJICICTBHE alleTUIICHA C aMMHAYHBIM PacTBOPOM oKkcuza cepedpa (1)), kauecTBeHHOE
oOHapy’KeHHe yriaepoJa U BOJIOPO/Ia B OPraHMYECKUX BEIIECTBAX.

[Tomydenue 3TuiieHa U3 3TaHOJIA B TA0OPATOPUU U U3yUeHUE eT0 (PU3NIECKIX U XUMHUYECKUX CBOMCTB.
CocraBiieHHE peaklMii MPUCOEANHEHUS U OKUCIIEHUS HAa IPUMEpE dTUJIeHa. Perenne pacueTHeIX 3a1a4
C MCMOJIH30BAHUEM IJIOTHOCTH Ta30B MO BOJAOPOIY U BO3AYXY

OK 02
OK 04

KonTposbnas padora 3

Teopusi CTpOCHHSI OPTaHUYECKUX COSTUHEHHUH. YTIeBoA0poab! (1o pazaenam 3 u 4)

Pasnen 5. Kuciopoaocoaep:kamme opraHudecKue coeIMHeHUus

18

Tema 5.1.
Cnouptel. Genon

Conep:kaHue y4eGHOro MaTepuaJjia

[IpenenpHbIE OJHOATOMHBIE CIIUPTHI (METAHOJ ¥ 3TAHOI): CTPOCHUE, (PU3NUYECKHe U XUMUYECKUe
CBOICTBa (peakuy C aKTUBHBIMU METAJUIAMHU, TaJIOT€HOBOIOPO/IaMHU, TOPEHUE), IPUMEHEHHE.
BoxopoaHsie cBs3u MEXy MOJIEKyJlaMu criupToB. DU3HMOIOrM4ecKoe NeHCTBUE METAHOJIA U ATAHOJIA
Ha OpraHu3M 4YeJI0BEKa.

OK 01
OK 07
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MHoOroaToMHbI€ CIIUPTHI (STHJICHTINKOIb U TIUIEPHH): CTPOCHHUE, (PU3NYECKHe U XUMUYECKUE
CBOMCTBA (B3aMMOJICHCTBHE CO IIETOYHBIMHU METAJIIAMHU, KAU€CTBEHHAs! peaklisl HA MHOTOATOMHBIE
cnupThl). PU3NOJIOTUYECKOE JEHCTBUE HA OpraHu3M uenoBeka. [Ipumenenue rauneprHa u
STUJICHTJIUKOJIA.

®enoi. CTpoeHne MOJIEKYIbI, (pU3UYecKre U XUMUUECKUe cBoiicTBa (eHoma. TokcHYHOCTH (heHona,
ero (us3nonoruyeckoe IeHCTBIE Ha Opraius3M yenoseka. [lpumenenue gpenona

Tema 5.2.

ANLOErune!.
KapOoHOBBIE KHCITOTEHI.
CrnosxHble 3upsl

Coaep:xaHue yueOHOIro MaTepHuaJia

Anbrerupl ¥ KeToHbl ((popManbaerns, aneranbAerul, aleToH): CTpoeHue, PU3NUECKue U XMMUYECKHE
CBOICTBa (peaKMU OKHCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKLIUN), T0JIy4YEHUE U
IpUMEHEHHE.

OaHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE KUCIOTHI (MypaBbHHAasI U YKCYCHAsI KUCJIOTBI): CTPOCHHUE,
dbu3nyeckre 1 XMMUYECKHe CBOMCTBA (0OLIMe CBOMCTBA KUCIIOT, peakLus 3Tepu(UKaLum), IOITydeHUue
U puMeHeHue. CTeapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJCTaBUTENN BBICIINX KApOOHOBBIX
KHCIIOT. Mblja Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOOLIEe ACHCTBUE.

CrnoxHnble 3(hUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maponun3 cinoxHbIx 3¢gpupoB. XKupsl.
I'mapoinus xxupoB. Ilpumenenue xupoB. buonoruyeckas posb KHUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

Coaep:xxaHue yueOHOIro MaTepuaJia

YrneBoabl: cocTaB, Kjlaccu(pUKalus yrieBooB (MOHO-, I1U- U Moiarcaxapusl). [ mroko3a —
IpOCTEHIINKA MOHOCAXapua: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA
TJIIOKO3bI (B3auMojieiicTBue ¢ ruipokcuioM menu (II), okucnenne aMMuadyHbIM pPacTBOPOM OKCHJIA
cepebpa (I), BocctanoBieHue, OpOKEHHE TITIOKO3bI), HAXOXKECHUE B TIPUPO/IE, MPUMEHEHHUE TIFOKO3BI,
Ouosornyeckas posb B KHU3HEIEATEIbHOCTH oprann3Ma yenaoBeka. dortocunres. OpykTo3a Kak H30Mep
TJIFOKO3BI.

Jucaxapunel: caxapo3a, MaJIbT03a. BoccTaHaBIMBAIOLIME U HEBOCCTAHABIIMBAIOIINE TUCAXaPUBL.
I'maponus nucaxapuaos. HaxoxieHue B Ipupoae U1 TPUMEHEHUE.

[Tonucaxapuabl: Kpaxmal, ITIMKOTEH U LesItono3a. CTpoeHrne MaKpoOMOJIEKYJT Kpaxmala, TTIMKOreHa U
LEJUTI0103bl. DPU3NYECKHe CBOMCTBA KpaxMala U LEeJUTI0I03bl. XUMHUYECKHE CBOMCTBA KpaxMmana:
TU/IPOJIN3, KAYECTBEHHAS pEaKLUs ¢ MOJOM. XMMUYECKHE CBOMCTBA LEJIII0I03bL: THAPOIIN3, TIOJyUEHUE
2(upoB 11emTr0n036L. [ToHsITHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIM MIENK)

OK 01
OK 02
OK 04

Tema 5.4.
Du3nKo-XUMHYECKHE
CBOMMCTBA
KHCJIOPOJ0COIEPIKALIUX
OpraHUYeCKUX
COCTUHEHUN

Conep:xxanue yueOHOro MaTepuaJia

IIpakTHYeckHe 3aHATHA

[Mpaktudeckas padora Nel0. « HoMmeHKIaTypa KUCIOPOIOCOACPKAIINX OPTaHHYECKIX COSTMHEHUID.
TpuBuanbHas 1 MeXIyHapoJAHas HOMEHKJIATypa, XUMHUUYECKHE CBOMCTBA, CIIOCOOBI MOIy4YEHUS CIIUPTOB
1 (heHOJI0B, KapOOHOBBIX KHCIIOT U 2(PUPOB, aTbJETUI0B U KeTOHOB. COCTaBIEHNE CXEM peaKInii (B
TOM YHCJI€ O MPEIOKEHHBIM IeTI0YKaM MPEeBpaIleH i), XapaKTepU3YIOIINX XUMHUECKUE CBONCTBA
KHCIJIOPOJIOCOEPKAIIMX OPTraHUYECKUX COSAMHEHUN

[Tpaktuyeckas padora Nell. «Xumuueckue U GU3NUECKUE CBOMCTBA KMCIOPOAOCOASPKALIIX

OK 01
OK 02
OK 04
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OpPTraHUYECKUX COCTUHECHUSD).
ITpoBenenue, HaOIOACHNE U ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE
pEaKIuK OTHOATOMHBIX CIIUPTOB (OKUCIeHHE dTaHoa okcuaoM Meau (1)), MHOroaTOMHBIX CIIUPTOB
(B3ammMoelicTBHe riniepuna ¢ ruapokcuaom meau (1)), anbaerumaos (OKucIeHHe aMMUAAYHBIM
pactBopom okcupa cepedpa(l) u ruapoxcunom meau (11), B3aumoeiicTBie Kpaxmaia ¢ HOIOM),
U3y4eHHE CBOMCTB PacTBOpPa YKCYCHOM KMCIIOTHI.

[IpakTHyeckoe MpUMEHEHUE STHUIICHTIINKOJIS, TIuIepuHa, ¢peHomna. [Ipumenenne popmanbaerua,
aleTanb/eruja, yKkCyCHO! KUcioThl. Pelenne sKkcnepuMeHTalIbHBIX 3a/1a4 110 U3Y4YEeHUI0 (HU3UKO-
XUMHUYECKHX CBOMCTB KHCIOPOJO0COIEPKAIIMX OPTAaHUIECKUX COSTMHEHHN

Pa3znen 6. A3oToconep:xamue OpraHunyecKue coeIuHeHus

Tema 6.1.
AMMHEL.
AMMHOKHCIOTEL.
benku

Coaep:xaHue yueOHOIro MaTepHuaJia

AMUHBI: METUJIAMUH — IPOCTEUILINI IPEICTAaBUTENIb AaMUHOB: COCTaB, XUMUYECKOE CTPOEHHUE,
du3nueckre 1 XMMUYECKHE CBOWCTBA, HAX0XKICHUE B IPUPOJIE.

AMUHOKHUCIOTHI KaKk aM(pOTEepHbIE OpraHUYeCKue coequHeHHs. PU3nyecKue 1 XUMUYECKHE CBOMCTBA
aMHHOKUCIIOT (Ha pUMepe INMIUHA). bruonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTu sl

benku kak npupoansie noaumepsl. [lepBuuHas, BTopuyHas U TPETHUHAs CTPYKTypa OEIIKOB.
XUMHUECKUE CBOICTBA OEJIKOB: TUAPOIIN3, IeHATYpallysl, KAUeCTBEHHbIE peaKui Ha OEIKU

HpaKTuquRue 3aHATHSA

[Tpaktuyeckas padora Nel2. «CBoiicTBa a30TOCOEPKALIMX OPTaHUUECKUX COCTUHEHUI.
duznyeckue 1 XMMUYECKHE CBONCTBA AMUHOB (pPEaKIMM C KUCIOTaMHU M TOPEHUs) U aMUHOKHUCIIOT (Ha
npuMepe raunuHa). HabmroaeHue u onucanue JeMOHCTPAlMOHHBIX OIBITOB: IeHATypalus OElIKOB MpH
HarpeBaHuU, IBETHHIE PEaKLIUU OEJIKOB

OK 01
OK 02
OK 04

Paspnen 7. BeICOKOMOJIEKY/ISPHBIE COCAUHEHHUS

o

Tema 7.1.
IInmacTmaccel.
Kayuykn. BonokHa

Coaep:xxaHue y4eOHOIro MaTepuaJia

o

IIpakTHYeckHe 3aHATHA

[Tpaktnyeckas padora Nel3. «CuHTe3, aHaIN3 U KIacCU(PUKAIIS BHICOKOMOJIEKYIISIPHBIX COEIMHEHUI»
OcCHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, ITOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb MOJIMMEPHU3alUH, CPEIHSS MOJIeKysipHas Macca. OCHOBHbIE METO/bI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MTOJIMMEPHU3ALUS U ITOJMKOHIEHCALIHSL.

O3zHakoMieHHe ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB:
IUIACTMACCHI (TTOJIMATHIIEH, TOTUIPONUIICH, TOTMBUHUIXJIOPU, TOTUCTUPOIT); HATYPAIbHBIA U
CUHTETHUYECKHE KayuyKd (OyTaJeHOBBIH, XJIOPONPEHOBBIA U U30IPEHOBBIN); BOJIOKHA (HaTypaJibHbIE
(XJIOMOK, IIepCTh, MENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHUECKHUE (KAaIlpOH U
JIaBCaH)

[TpaxkTiueckas pabota Nel4. «I'eHeTrueckas CBSI3b MEXKIYy KJIaCCaMU OPTaHUYECKUX COETUHEHUN».
Pemuienue nenoyek npeBpamieHuii Ha TeHETUYECKYIO CBSI3b MEXK]y KJIacCaMU OPTraHUYECKUX
COEJMHEHHUI C COCTAaBJICHHEM Ha3BaHHMI OPraHUYECKUX COCAMHEHHI MO TPUBUAIBLHON WJU

OK 01
OK 02
OK 04
I1K 2.7
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MEXIYHAPOJAHOU CUCTEMAaTHYECKOW HOMEHKIIAaType. Pelienre pacyeTHbIX 3a1a4 10 yPABHEHUSAM
peaKuuil C y4acTUEM OPraHMYECKUX BEILECTB

KouTtpoabHas pa6ora 4 | CTpyKTypa U CBOMCTBa OPraHUYECKUX BelecTB (1o pasaenam 5-7) 2
IpodeccHoHATBLHO OPHEHTHPOBAHHOE COEP:KAHME (COAeP/KAHNE MPHKIATHOTO MOLYJIsA)? 48
Pasnen 8. Xumusi B ObITY U IPOM3BOACTBEHHOI 1eATEILHOCTH YeJ10BeKa 12 OK 01
Tema 8.1. Copnepxxanue y4eOHOro MmarepuaJia 6 OK 02
Oprannueckue Bemectsa | [IpaBnina 5K0IOTHYECKH 11e1eco00pa3HOro MOBEICHHS B OBITY U TPYAOBOH JIESATEIBHOCTH B IEISIX OK 04
B XKU3HEAESITEIbHOCTU COXPAHEHHUS CBOETO 37J0POBbs U OKPY’KAIOLIEH NPUPOJHON Cpebl, ONACHOCTh BO3ACUCTBUSI HA KUBBIC OK 07
YeJIOBEKA. OpraHU3Mbl OPIraHUYECKHUX BELECTB OTJCNIBHBIX KJIacCOB (YIJIEBOIOPO/Ibl, CIUPTHI, (PEHOIIBI, K 2.7
[IpousBoncTBo U XJIOPOPraHU4eCKHe MPOU3BOIHBIE, albAECTUABI U JIP.), IOKA3aTellb MPEIEIbHO JOIYCTUMON
IpUMEHEHHE KOHIIEHTPALMH U €ro UCIOJIb30BaHUE.
OpraHMYECKUX BEIIECTB | buooprannueckue coequnenus. [Ipumenenne u ouonoruueckas posib yriieBogo. OkucieHue 4
B IIPOMBIILIJICHHOCTH YIJE€BOAOB — UCTOYHUK SHEPIUHU XKUBBIX OpraHu3MoB. O6JacT NPUMEHEHNUs aMUHOKHUCIIOT.

[TpeBpamenust 6eKOB MHIK B Opranu3Me. bruonornueckue GpyHkpm 6enkoB. buonornyeckue

(GyHKUMY XUpOB. Pojib OpraHnyeckoil XuMHuM B pelieHny npo0sieM NUIEeBOi 6e30MaCHOCTH.

HyxkneunHoBble KUCIOTHI: cocTaB U cTpoeHue. CTpoeHne Hyki1eoTua0B. COCTaB HYKJIEMHOBBIX KUCIIOT

(JAHK, PHK). Poip HyKJI€HMHOBBIX KUCIIOT B JKM3HEACATEIHHOCTH OPTaHU3MOB

IIpakTHyeckue 3aHATHS

[Tpaktuueckas padota Nel5. «[Ipou3BoaCTBO M MPUMEHEHHE OPTAHMYECKUX BEIIECTB B

IIPOMBIILITIEHHOCTH.

[TpousBoacTBO MeTaHoa, nepepadoTka HedTU. [TonuITHIIEH KaK KPYTHOTOHHAKHBIM IPOTYKT

XUMHYECKOro npou3BoacTBa. [Ipumenenue stunena. IIpon3BoACcTBO M IPUMEHEHUE KaydyKa U PE3UHBI. 2

CuHTeTHYeCcKHe U NCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOicTBa. [IpakTniyeckoe nucnoap30BaHue

BOJIOKOH. CHHTETHYECKHUE MIICHKH: U30JISIUs IS IPOBOJOB, MEMOpAaHBI JJ1s1 OTIPECHEHUS BOIbI,

3alllMTHBIE TJIEHKH /1711 aBTOMOOMIIEH, IIACTBIPH, XUpyprudeckue noss3ku. HoBble TeXHOI0TMN

JAJIBHEHIIETO COBEPIIECHCTBOBAHUS IIOJUMEPHBIX MaTEpUAJIOB
Tema 8.2. Conepkanue yueGHOro MaTepHasia 6 OK 01
XuMHYECKHUE Posib xuMuu B 0b6ecrieueHNH SKOJIOTHYECKO, SHEPreTHUECKOM U MHUILEBON O€30MaCHOCTH, Pa3BUTHH OK 02
TEXHOJIOT'MH MEAMIIMHBI, CO3/JaHUU HOBBIX MaTepuasoB (B 3aBUCUMOCTH OT BUAA MpodeccrnoHalbHOM OK 04
B TTOBCEIHEBHOM JeSITeIbHOCTH ), HOBBIX MCTOYHUKOB SHEPIHUH (aJIbTepHATUBHBIE UCTOYHUKHU dHEprun). [lonsTue o OK 07
¥ IIPO(hECCHOHATBHOM Hay4YHBIX METOJ[aX MO3HAHUS BEIIECTB U XUMHUUYECKUX peakuuid. [IpencraBnenns 00 oOUMX HayYHBIX 2 1K 2.7

ACATCIIBHOCTH 4YCJIIOBCKA

MPUHIIUIIAX TPOMBIIIIEHHOTO MOTYYeHHS BAKHEHIIINX BEMIECTB (Ha MpUMEpPax MPOU3BOACTBA aMMHUAKa,
CEpHOI KUCIIOThI, METAHOJIA).

YenoBek B MUPE BEIIECTB, MATEPUATIOB U XUMHUUECKUX PEAKIUI: XUMUS U 3/I0POBbE UEJIOBEKA: MPaBUIIa
0e30MacHOr0 UCMOIb30BaHMs JIEKAPCTBEHHBIX MPENapaToB, ObITOBOM XMMHUHU B TOBCEIHEBHOM JKU3HH.
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brIToBas xumMmueckas rpaMOTHOCTBb

HpaKaneCRne 3aHATHSA

[TpakTuueckas padorta Nel6. «[IpuMeHeHre XUMUYECKUX BEIIECTB U TEXHOJOTUH C yYETOM Oy IyIiei
po(hecCHOHATTLHOM e TEIIEHOCTH.

Pemmenue keiic-3a1a4 1o TemMam: MUIIeBbIe TPOAYKTHI, OCHOBBI PAllMOHAIBHOTO TUTAHUSI, BayKHEHIIINE
CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE MAaTEPHAJIbI, CEJIbCKOXO3SIICTBEHHOE MPOU3BOICTBO, KPACKH,
CTEKJIO, KepaMHKa, MaTepHalibl JIJIs 3JIEKTPOHUKH, HAHOMAaTePHAaJIbl, TEKCTUJIbHBIE BOJIOKHA, UICTOUHUKH
SHEPTrUU, OPraHUYECKUE U MUHEPAIbHbIE YI00OpEHUs, JIEKAPCTBEHHbBIEC 1 KOCMETHYECKHUE TIpenaparsl,
OBITOBasI XUMUSI, MAaTEpUANIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

3ammra: [IpeacraBieHne pe3ynbTaToB pelIeHns Keic-3a1a4 B (hopMe MUHU-ITO0KIaaa (JOMyCKaeTCs
MCIOJIb30BaHuE rpaduuecKiX U MPE3CHTALMOHHBIX MaTEPHUAJIOB)

Paznen 9.1. UcciienoBanue U XUMUYECKN aHAIN3 00beKTOB OHOChepbl

36

Tema 9.1.1.

OcHOBBI 1a00pPaTOPHOIA
NPaKTUKU B
po(heCcCUOHATBLHBIX
nabopaTopusx

Conep:xxanue yueOHOIro MaTepuaJa

JlabopaTopHble 3aHATHUS

JlaGoparopnas padota Ne9.1.1 «OCHOBBI Ta0OPATOPHOM MPAKTUKIY.
JlaGopatopHas nocyia U XuMu4deckue peakTuBbl. OCHOBHBIE J1abopaTopHble onepanuu. JlabopatopHoe
obopynoBanue. TexHnka 6€300aCHOCTH U MpaBmiia paboThl (MTOBEICHHs) B JTaA00OPaTOpUHU

IIpakTHyeckne 3aHATHA

[TpakTiueckas pabota Nel7.1.1 «OkcnepuMeHTaIbHas XUMUS: pacueThl, aHAIN3 JAaHHBIX U
IIPEJICTaBICHHUE PE3YIHTATOBY.

BrInonHeHne TUITOBBIX pacyeToOB MO TEMATUKE HKCIIEPUMEHTa (BBIXO] MPOAYKTA PEaKIuH, Macca
HaBECKH, 00beM pacTBopuresisi). O0padoTKa JaHHBIX, aHAIU3 U OIIEHKA WX JIOCTOBEPHOCTH
(BBIYHICIIEHUE CPEAHETO 3HAUCHHUS SKCIIEPUMEHTAIBHBIX TaHHBIX, OrpeitHocTH). [Ipeacrapnenue
pe3yJabTAaTOB IKCIIEPUMEHTA B pa3nudHoi popme (Tabnuiia, rpaduk, oTUeT, TOKIIA], TPE3CHTAIIUS)

OK 01
I1K 2.7

Tema 9.1.2.
XUMHYECKUHN aHAITN3
po0 BOJIBI

Conep:xxanue yueOHOro MaTepuaJa

Knaccudukanus npo6 BOJbI O BHY W HA3HAYEHUIO, HCXO/I U3 €€ XMMHUYECKOTO COCTaBa.
OpranonenTudecKkrue CBOMCTBA (3amax, Mpo3pPavyHOCTh, IIBETHOCTh, MyTHOCTB) BO/IBI. KHCITOTHOCTH 1
1IeJIOYHOCTh BOJIbl. pH cpeabl u MeTonb! ee onpeaenenus. JKeCTKOCTh BOAbI U METO/IbI €€
onpeneneHus. CylnHOCTh METOIa TATPOBAHMS.

Buasl xecTkocTH BoAbI (BpeMeHHas U MOCTostHHAs ). ZKECTKOCTh BOABI KaK MPUYMHA BBINAICHUS
0CaJIKOB WJIM 00pa30BaHUsl COJICOTIOKEHUI, UMEIOIUX MECTO B OBITY M Ha TPOU3BO/JICTBE.

CocraB coneil, BbI3bIBAIOLIUX KECTKOCTh BOJIbl. XMMUYECKHE MTPOLIECCHI, YCTPAHSIOIINE )KECTKOCTh
BOJIbl. Y paBHEHHUSI XUMUYECKUX PEaKLU, HIUTFOCTPUPYIOLIUX MPOLECCHI, IPOUCXOAIINE TPU
YCTPaHEHHUH KECTKOCTH. Y CTpaHEHHE BPEMEHHOM )KECTKOCTH OBITOBBIMU I XUMUUYECKHUMHU CIIOCOOaMHU.
Crioco0bl yCTpaHeHUsl TOCTOSIHHOM KECTKOCTH

IIpakTnyeckue 3aHATHS

OK 01
OK 02
OK 07
[IK 2.7
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[Tpaktuyeckas padora Nel7.1.2 «KoHueHTpalus pacTBOPOB».

CriocoOb! BbIpaXKEHUs KOHLIEHTPALMU PaCTBOPOB: MaccoBast JOJIsl pACTBOPEHHOI'O BELIECTBA, MOJIIpHAsI
Y MOJIsUIbHAsI KOHLIEHTpauuu. Tutp pactBopa. Pemienrne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKUX
3aJJaHU{ Ha pacyeT KOHLIEHTPALUH 3arpsi3HAOIINX BEIIECTB U UX CPABHEHHUE C MTPEIEIIBHO
jponyctumbiMu KoHuieHTpauusimu (I1IJJK)

JlabopaTopHble 3aHATHS

Jlaboparopuas padota Ne9.1.2 «VccnenoBanrne XUMHUECKOTO COCTaBa POO BOJIBIY.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlTabopaTtopHas padota Ne9.1.2.1 «Ounctka BoAbI OT 3arpsi3HeHU». Vcnoib30BaHNE METO/I0B
bunbTpoBaHUS U aacOPOLIMHU IS OTACTICHHUS 3arpsi3HeHUI B UcclieyeMoil mpobe Bojabl. Beibop MeTona
OUYHUCTKH B 3aBUCUMOCTH OT BHJIa 3arpsi3HeHns. CpaBHeHUE 3()(DEKTUBHOCTH pa3IMYHBIX METOJIOB
OUHMCTKHU BOJBI B Pa3HBIX YCIOBUSAX (B 1a00paTopu, B JOMAIIHHUX U MOJEBBIX YCIOBHSIX).

2. JJabopartopHnas pabota Ne9.1.2.2 «Onpenenenue pH Boabl u ee kuciaorHoctu». Onpenenenue pH
Cpelbl ¢ TOMOIIBIO YHUBEPCAIBHOTO HHAMKATOpa. Vcronb30BaHne TUTPOBAHUS 7Sl ONIPEACTICHUS
kucinoTHocTH. OnpeneneHne o01mei KUCIOTHOCTH BOBI, pacueT CBOOOIHOM KHCIOTHOCTH.
Omnpenenenue oOmieit 1 cBOOOHOM 1IenouHOCTH. COCTaBIeHNUE YPAaBHEHUHN peaKInii, TPOTEKAIOLIUX
IIPY OTIPEICIICHUH KHCIOTHOCTH/ IEIIOYHOCTH MPOO BOJBI. Y CTAHOBJICHUE CIIOCOOOB UCTIONb30BAHUS
HCCJICTOBAHHBIX MPOO BOJBI B )KU3HEIEATEIHHOCTH UEIOBEKa, HA OCHOBE MOJYYEHHBIX IaHHBIX O
COCTaBe.

3. JJaboparopHast pabota Ne9.1.2.3 «OrmnpeneneHue eCTKOCTH BOABI U CIIOCOOBI €€ YCTPaHEHUS».
CrniocoObl ycTpaHeHus BCEX BUJIOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIEH xKecTKoCTU. Pemienne
HKCIIEPUMEHTAJILHON 33/1a4i Ha BBISIBICHHE BPEMEHHOMN U MOCTOSTHHOM KeCTKOCTH BoJbl. OIleHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BHJIOB JKECTKOCTH B IOMAIIHUX YCIOBHSIX

Tema 9.1.3.
XUMUYECKUN KOHTPOJIb
Ka4yeCcTBa MPOAYKTOB
MATaAHUS

Conep:xxanue yueOHOro MaTepuasa

KavecTBeHHBIN XUMHUECKUI COCTaB MPOAYKTOB NMuTaHus. BemecTsa, dhanbcudunupyromume npoyKThl
MUTaHMs, U BELIECTBA, 3arPSI3HAIOLINE MPOAYKThI UTaHus. OnpezeneHue 3arpsAa3HsIoINX XUMAYECKUX
BELIECTB B NIPOYyKTaxX MUTAHUs, ONIPEIEICHUE BELIECTB, HE 3aBJICHHBIX B COCTaBE IIPOAYKTOB
TUTAHUSI.

IMpakTnyeckue 3aHATHS

[TpakTiaeckas padota Nel7.1.3 «OpraHnueckre ¥ HEOPraHUIECKHE BEIIECTBA, BXO/ISIINE B COCTaB
MPOJIYKTOB MMUTAHUSD.

Omnpenenenue coctaBa 011101 Ha COJEpKaHUE MAaKPO M MUKPOAJIEMEHTOB. M3yueHne npeaoskeHHbIX
npenoaaBareneM OO/ Ha MPeAMET XUMHUECKOTO COCTaBa, ONpeie]IeHHe OJIei OT CYyTOYHON HOPMBI
MaKpO U MUKPO3JIEMEHTOB B YKa3aHHOM OJII0/I€.

PelieHne npakTMKO-OPUEHTUPOBAHHBIX 33124 110 KYJIMHAPHOW TEMATHUKE PA3JIMYHbBIX TUIIOB

JlaGopaTopHble 3aHATHSA

JlaboparopHuas pabota Ne9.1.3 «MccnenoBanne XUMHUYECKOTO COCTaBa MPOAYKTOB TTUTAHUSI.

OK 01
OK 02
OK 07
[IK 2.7
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JlaGopatopHasi paboTa Ha BEIOOD:

1. JJTabopaTopHas padota Ne9.1.3.1 «OOHapy)eHue HUTPATOB B MPOAYKTaxX nMuTanus». MccnenoBanue
MaTepUasoB MOJIYKOJIMYECTBEHHBIM METOIOM OIIPEEIIEHNUS HUTPATOB C UCIIOJIb30BaHUEM
mudeHntaMuaa (KOPHEIUIO bl OBOLIEH, TUCThS M KOYEPbDKKA KaIyCThl, 106l GPYKTOB). AHAIIN3
YPOBHS 3arpsiI3HEHUs] HUTPATAMU 110 MHTEHCUBHOCTH OKpaIlIMBaHUs IPOIYKTOB PEAKILIUH.

2. JJaboparopnas padota Ne9.1.3.2 «MccnenoBanue npoayKTOB MUTAaHUS HA HATHMYUE YTIICBOOBY.
HccnenoBanue MONOYHBIX IPOTYKTOB HAa HaIMUMe KpaxMmaina. MccienoBanue npolyKToB Ha HAIMUUe
[JIFOKO3BI

Tema 9.1.4.
XUMUYECKUN aHau3
po0 MOYBHI

Conep:xxanue yueOHOIro MaTepuaJia

Knaccudukanus nous mo BUy U Ha3HAYEHUIO, UCXOJI U3 XUMUYECKOTo cocTtaBa. Mnentuduxams
poObI TTOYBHI IO €€ XUMUYECKOMY COCTaBy, OMMCAaHUE BO3ZMOXHOCTEH ee npuMeHenus. TpeboBaHus K
Ka4yeCTBY IMOYBHI Pa3IMYHOr0 Ha3HaueHHs. Onucanne 0COOCHHOCTEH UCIIOIb30BAHUS [TOYB B
3aBUCHMOCTH OT THUIIOB, CITIOCOOBI YIyUIIIEHUsI KaueCTBA IMOYB B 3aBUCUMOCTH OT Ha3HAYCHUSI.
O06acTi UCTOIB30BAHUS OPraHUYECKUX yI00pEHUH B 3aBUCUMOCTH OT KQue€CTBEHHOT'O COCTABA.
Ornucanne OpraHnuecKux yA00peHui U UX MPUMEHEHNE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTH

HpaKTuquRue 3aHATHUSA

[TpakTnueckas padora Nel7.1.4. «CocraB, Ha3HAUE€HNE U IPUMEHEHUE MUHEPAIbHBIX YAOOPEHUI».
Ob6nactu Ha3HaueHUs! (MPUMEHEHHUs) TOUBbI, HCXO/1 U3 KAYECTBEHHOI'O ¥ KOJIMYECTBEHHOTO COCTaBa.
AHanu3 HOpMaTUBHOW JOKYMeHTaluu. Pojib HeopraHM4ecKuX BEIIECTB B KaUeCTBE MUHEPAIbHBIX
ynoOpeHui, yinyummresnaei noussl. CocTaB MUHEpaIbHBIX YA00pEHUH U UX IPUMEHEHHE B
3aBUCHUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH. B3auMOCBsI3b cocTaBa y100peHUI U UX BIHUSIHUS
Ha BEreTaTUBHBIE CBOMCTBA M IIJIOJOHOLIEHHE PACTEHUN

JlabopaTopHble 3aHATHS

JlaGopaTtopHnast pabota Ne9.1.4 «MccnenoBanne XMMUYECKOTO COCTaBa MPOO MOUBBIY.

JlaGopatopHasi paboTa Ha BEIOOp:

1. JJTabopaTtopHas padota Ne9.1.4.1 «O6Hapy)eHHE HEOPTaHUIECKUX TIPUMECEH B PoOax».
[TpurotoBneHune MpoObI MOYBHI AJIST UCCICTOBAHMS KUCIOTHOCTH/IIEIOYHOCTH, HEOPTAHUUYECKUX
3arpsizHeHui. OOHapy)KeHHUE XJOPUI- U CyIb(}aT-noHOB B TTpobe mouBkl. CocTaBlieHUE YpaBHEHUN
peakiuit oOHapyxeHus. CpaBHEHHE MMOTYYSHHBIX MTOKa3aTeIe ¢ HOPMAaTUBHBIMHU (CIIPABOYHBIMHU )
3HAYCHUSIMH.

2. JlaboparopHas pabota Ne9.1.4.2 «Onpenenenue pH BoAHOHN BBITSIKKH MMOYBBI, €€ KUCIIOTHOCTH U
HieI04YHOCTHY. VccnenoBanre BOAHBIX BBITSDKEK 00pa3IioB FOTOBBIX TOYBEHHBIX CMecel (7151 pa3HbIX
TUTIOB pacTeHui). Onpenenenre pH mouBsl ¢ UCTIONB30BaHUEM UHIUKATOPOB. OlleHKA TUTIOB MOYB B
MPEJICTAaBICHHBIX 00pa3nax (CUIbHOKHCIIAS, KUCast, CIa00KUCas, HeHTpaabHas, MEI0YHAsT)

OK 01
OK 02
OK 07
IIK 2.7

Tema 9.1.5.
HccnenoBanue 00LEKTOB

Conep:xxanue yueOHOro MaTepuaJa

10

Y4eOHO-Hccae10BaTeNbCKIM IPOSKT B 00J1aCTH HCCIeq0BaHus 00beKTOB bruochepsl. O630p Tem

OK 01
OK 02
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o6uocdepsl y4eOHO-HUCCIIEI0BATENIbCKUX MPOEKTOB. AJITOPUTM BBINOJIIHEHUS NpoekTa. OmnpeaeneHue mpodieMbl OK 04
uccienoBaHus. MeTobl oMcKa, aHaiau3a 1 00paboTKU HHPOPMALIUU O IPOEKTE B PA3IMUHBIX OK 07
MCTOYHMKAX IIK 2.7
IIpakTHyecKkue 3aHATHSA

[TpakTiaeckast padbora Nel7.1.5. «MccnenoBanue o0bekTOB Oochepsl ¢ yueToM mpodeccnoHanbHOM
HaIpPaBJICHHOCTHY

O6ocHOBaHME aKTyaJTbHOCTH BEIOPaHHOM TeMbl. BrisiBieHne npobiaeMsl nccienoBanus. Beioop 4
00BEKTOB U METOJI0B HccieoBanus. [loctaHoBKa 1eneld u 3a1a4 ucciegpoBanus. OnpeaencHue
NpoJyKTa uccieaoBanus. OnpeieneHue 3TaroB U COCTaBICHUE IJIaHa UCCIICIOBAHUSI.

3ammTa npoekra: [IpencraBieHue pe3yIbTaToOB BBITIOJIHEHUS Y4eOHO-UCCIIEI0BATEIBCKUX TPOCKTOB
(BBICTYIIJIEHUE C MIPE3EHTALNEN )

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota Ne9.1.5 «MccnenoBanue npeioKeHHOro 00beKTa Ha KUCIIOTHOCTD,
IEJIOYHOCTh, XUMUUECKUN COCTaB (3arpsA3HUTENN, MAKPO- U MUKPOAJIEMEHTHI)». 4
OO6paboTka pe3ynbTaToB HccneaoBanus. OeHKa KayecTBa UCCIeIyeMOro 00beKTa, UCXOIS U3
pe3yIbTaTOB XUMHUYECKOr0 aHAJIN3a

IIpomexyTouyHas aTTecTALMSA MO JUCHHUILINHE (IK3aMEH) 18
KoncyabTanus: 2
Bcero 166

[lo kaxnoli Teme OIUCBHIBaeTCA COJIEpKaHUE ydyeOHOro marepuana (B AMJAKTUYECKUX €AMHMIIAX), HAUMEHOBAHHUS HEOOXOAMMBIX J1abOpaTOPHBIX,
NPAaKTUYECKUX U UHBIX 3aHATUI. OObeM UacoB oNpenenseTcs Mo KaX 101 No3UIKU cTosIona 3.

*[IpodeccnoHanbHO-OPUEHTUPOBAHHOE COJIEPKAHUE MOXKET OBITh pacIpeiesieHO Mo paszzesiaM (TeMaMm) WU CKOHIEHTPUPOBaHO B pasnene [IpuxmamHoi
MOJyJIb

B ckoOkax yka3aHO KOJMYECTBO 4YacOB, BBIJCICHHBIX Ha pealu3aluio NpopecCHOHAIbHO OPUEHTHUPOBAHHOTO COJAEPKaHUS (TEOpeTHYecKHe
3aHsTHsI/ TabopaTopHbIE PA0OTHI)
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3 YCJOBUS PEAJIMBALIUU JUCHUIIVIMHBI « XUMMU S
3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCledeHUIo

OcBoeHue nporpaMMbl HHTEIPUPOBAHHOM Y4YEOHOM JMCLMIUIAHBI <« XHMHUSD)
mpearnoyiaraeT Haluyue B MpodecCHOHATBbHOM  00pa30BaTENbHOM  OpraHU3allvy,
peanuzyronieil 00pa3oBaTeIbHYIO IPOrpaMMy CpeaHero ooiiero o0pa3oBaHus B peenax
ocoenust OIIOII CIIO na 6a3e ocHOBHOro 001Iero oopazoBaHusi, yueOHOro kaOuHeTa.
[TomenieHne kaOMHETAa AOJDKHO YJIOBJIETBOPATH TPEOOBAHMUSIM IOCTAHOBJIEHUS OT 28
centsiopst 2020 roma Ne28 OO0 yrtBepxkaeHun canutapHbix npasuin CII 2.4.3648-20
"CaHUTapHO-AMHJIEMUOJIOTUYECKUE TpeOOBaHUSI K OpraHu3alysM BOCIUTAaHUS U
oOy4deHus1, OTAbIXa U O3JIOPOBJICHUS AETEH U MOJOAECKHU" U OBITh OCHALIEHO TUIIOBBIM
o0Opy/lOBaHMEM, YKa3aHHbIM B  HACTOSIIUX TpeOOBaHUSAX, B TOM  YHCIE
CHEeLMATM3UPOBAHHON yueOHOW MeOenblo U CpeacTBaMu OOy4eHUsl, JOCTaTOUYHBIMU IS
BBINOJIHEHUs] TPeOOBAaHUI K YPOBHIO OJATOTOBKU 00yUYaOLIUXCSL.

No HanmenoBanue
I /;1 y4eOHBIX OcHalIeHHOCTh YYEOHBIX OMEIIEHUN
ITOMEIIECHHAN

1. | Xumuueckas XUMHYECKHUE PEAKTUBHI, ITOCY/A.

naboparopus | Becor Texuuueckne NO2246; TK1990.

(I'-470) Konopumerp ¢doTosneKTpUYeCKUd KOHIIEHTPAIMOHHBIN
K®K-2 - 2.

Armnmapar Kurma — 2.

[Mxad BeITSIAKHON — 1.

Myddenbuas neus Tun CHOJI 1,62-5,1/9,3.
Ananutudeckue Becbl BJIP-200 — 3.
Konopumerp doto-anexrpudeckniit ®IK-56M — 1.
Hentpudyra OIln-3.

Hentpudyra OITu-8.

pH metp-340.

Cnekrpodoromerp — CD-2B.

Cymmnbabii mkad — 1.

Bonsnas Oaus TY-46-22-587-75.

Cron nnst xumudeckux uccnegopanuii — 10.
Cron— 7.

Cryn — 33.

Tabmania Menneneesa — 2.

Jlocka kmaccHas — 1.

[xad xkaKHBIN — 1.

[tatuB 175 IpoOUPOK — 6.

OnekTporuita — 1.

Draxkepka MeTajuiMueckas ajisi peaktuBoB — 10

2. | KaGuner Cron metamnuyeckuii — 14,
XUMUU Cryn —27.
(I"-206) DTaXepKU METAITTUYECKUE J1JIsl PEaKTUBOB — 9.

[xad BeITSIAKHOMN — 1.
[lIxad BeTepuHapHsbIii — 4.

Jlocka kimaccHas — 1.
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Jlocka oObsBIICHUM — 1.

Ornerymmrens — 1.

Komma — 1.

Hentpudyra nadoparopuas [IJIMH-P10-01 «3aekon»
pH-Metp MmunmuBonsT™MeTp pH-150M

Becwr BJIKT-500

bans BogsHas naboparopnas LW-1

pH-metp MmummmuBonsT™MeTp pH-121

TepmocTaT 1181 cymiku jabopaTopHoi nmocyas SUP-4
[Torennmo-metp JII1-58

Cnexrpodoromerp ®IK-56M

XUMHUYECKHUE PEAKTHUBBI,

Xumuueckas nocyjaa

[IItaTuB MeTaITMYECKUi — 6.

[lItatuB byn3ena — 6.

XKamrozu — 3.

Porarop — 1.

Crenn — 14.

ABtoknaB — 1.

®dotornektpokonopumerp GIK

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI

(KOMILTIEKT JIMIIEH3MOHHOT0 U ¢B0oOoaHOTrO I10)

Ne | HazBanme (munensus\ceoboanoe I110)

1. | Windows 7 JTUIICH3US

2. | Paint. NET cBoboaHoe 110

3. | Cucrema ynpaBlieHUs TUCTAHITMOHHBIM cBoboaHoe 110
obyuennem Moodle

4. | UadopmalimoHHO-TTpaBOBbIE CUCTEMBI" cBoboaHoe 110 nnsa
I'apant" 1 "Koncynprant+" oOyyJaroumxcs

5. | Microsoft office 2007 JUTECH3US

6. | CucTemMbl aHTUBHPYCHOM 3aIUTHI JUTIECH3US

nabopartopuu Kacnepckoro

Xumus
IlepeyeHb OCHOBHOM M JONOJHUTEIbHON JUTEPATYPbI, HEOOXOAUMOI J1JI1 OCBOCHUS
AUCUMILTHHBI
OcHoBHas JquTEpaTypa:
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1. Ta6puensn O. C. Xumus. bazoselit ypoenb. 10 kiace : yueonuk /O. C. I'aGpuensH,
N.T. Octpoymos, C. FO. [TonomapeB — Mockaa : [Ipoceenienue, 2025. — 192 c.— ISBN
978-5-09-107640-0.—TekcT: 2JIeKTPpOHHBIH.

2. T'abpuensu O. C. Xumusa. bazoserit ypoBenb. 11 kmacc: yuebnuk /O.C. I'aGpuernsis,
N.I". Octpoymos, C.1O. [TonomapeB — Mocksa : [Ipocsemenue, 2025. —192 ¢.— ISBN
978-5-09-107641-7.—TekcT: 3IeKTPOHHBIIA.

JlonoJiHUTEIbHASI JIUTEepaTypa:

1. T'muaka H.JI. O6mas xumus : yaeoHoe nocodue / H. JI. 'muaka. — Mocksa :KnoPyc,
2021. — 749 c¢. — ISBN 978-5-406-08333-8. @ —  URL:
https://book.ru/book/939867.— TekcT : 3CKTPOHHBIH.

2. Topgmy6nsix JI. II. Xumus : yue6noe mocooue / JI. I1. [Tognyonsix. — KpacHospck
:Kpacl’'AY, 2018. — 306 ¢.— URL.: https://e.lanbook.com/book/130110. — Texkcr :
3JIEKTPOHHBIN.

3. Cupotkun O.C. Xumus : yuebnuk / O. C.Cupotkun. — Mocksa :KunoPyc, 2019. —
363 c. — ISBN 978-5-406-06688-1. — URL.: https://book.ru/book/930225.— Tekct

: DJIEKTPOHHBIN.

Ilepeyenb pecypcoB MH(POPMAIMOHHO-TEJIEKOMMYHUKANINOHHOU ceTn «HTEepHET),
HEOOXOAMMBIX IJIS1 OCBOEHMS TUCIHUIINHBI

1.O0pa3oBarenbHble  pecypchl  UHTepHeTa. Xumus : cadr. — URL:
http://www.alleng.ru. — Pexxum noctymna: cBoOO HBINA.— TEKCT : SJIEKTPOHHBIH.

2. Enunas xomeknusa 1mpoBeIX oOpasoBaTenbHBIX.  caiit. — URL:
http://www.school-collection.edu.ru. — Pexum goctyma: cBoOomHbIid.— Tekcr
3JIEKTPOHHBIN.

3. Komneknusa «EcTecTBeHHOHAy4YHBIE DKCIIEPUMEHTHI» : xumus : cait. — URL:
http://experiment.edu.ru. — Pesxxum goctyna: cBoOOAHBIH.— TEKCT : 37I€KTPOHHBIH.

4 KOHTPOJIb M OIEHKA PE3YJbBTATOB OCBOEHHUS YYEBHOMH
JAUCIHUIIVIMHBI «XUMMWU S
4.1 KoHTpOJIb U OLlEHKA Pe3yJIbTATOB OCBOEHUS] Y4eOHOM TMCUMILINHBI

[enp kaxa0i1 GopMbl KOHTPOJIS — 3aPUKCUPOBATH MPUOOPETEHHBIE 00YUYaIOIIUMCS
B pe3yJbTaTe OCBOCHUS y4eOHOW IUCIUIUIMHBI 3HAHUS, YMEHHS, CIOCOOCTBYIOIIHE
bopMUPOBAHUIO KOMITETCHITUH.

KoHTposb 1 OlleHKa pacKpbIBAIOTCS Ye€pe3 YCBOCHHBIC 3HAHWS U MPUOOPETCHHBIC
oOydJaronmuMMucs  yMEHHS,  HampaBJeHHble Ha  (GopMHUpOBaHHWE  OONUX U
npodeccuoHaNbHBIX KOMMeTeHUud. KommneTeHuun MAOKHBI OBITh COOTHECEHBI C
NpEeIMETHBIMU pe3yjibTaTaMu. /[l KOHTPOJS W OLEHKHU pe3ybTaToB OO0y4YeHUS
npenojaBaTesib BEIOUpaeT (OpMbI U METOJBI ¢ YYETOM IpodeCcCHOHATN3AUN 00yUeHUS
MO MPOTPAMME TUCIUTINHBI.

B Teuenne cemecTpa UCHOIB3YIOTCS CIEAYIOIINE BUIBI KOHTPOJIS:

- TEKYLIUH,

- pyOEXKHBIM.
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Texyuuii KOHTPOJIb MPECTaBISAET COOO0M MPOBEPKY YCBOCHUS yUeOHOTO MaTepuaia
TEOPETUYECKOTO M MPAKTUYECKOIO0 XapakTepa, PETYJSPHO OCYHIECTBIIEMYK) Ha
MPOTSIKEHUU CEMECTpa.

Texywuti koumposib 3HAHUW OCYIIECTBISIETCS B (hOPME YCTHOTO UM MHUCHMEHHOTO
Olpoca CTYJEHTOB Ha 3aHATHUSAX, HANMUCaHHE W 3amMTa pedepara, COOOUICHHS WIH
COCTaBJICHHE MPe3eHTAIuU (110 BHIOOPY), BBHIMOJHEHUS! MHUCbMEHHBIX CAMOCTOSITEIbHBIX,
(GpOHTANBHBIX  JTAOOPATOPHBIX M  KOHTPOJBHBIX padOT, TMPOBEPKH OOMMX U
WHIUBUTyTBHBIX 33JIaHUM, B PaMKax CaMOCTOSTEIHLHOW paboOThI, a TakkKe OJaHKOBOTO
TE€CTUPOBAHHS.

CamocrosiTenbHbIe padOThHI MIpeAHA3HAYEHBI 1JI KOHTPOJISI YMEHHUSI PelliaTh 3a1a4u
Y BBITIOJIHATH YIIPAKHEHUS 110 ITPOMAEHHOMN TEME.

KoHTposibHbIE pabOTHI AAIOTCS JJIS MPOBEPKH 3HAHUNM W YMEHHM 00y4aromuxcs,
MOJIyYeHHBIX B pe3yJIbTaTe U3yueHHUs pazjena. MoxeT 3aHMMaTh 4acTh y4eOHOTO 3aHATHS
C pa300pOM MPaBWIBLHBIX PEIICHUI Ha CIEIYIOIIEM 3aHITUH.

Tekyiuii KOHTPOJIb TPATUIIMOHHO CIIYKUT OCHOBHBIM CPEJICTBOM OO€CTeUCHUS B
y4eOHOM TIpollecce «OOpaTHOM CBSI3W» MEXKIY NpernojaBaTeieM W 00ydYaroluMmcs,
HEOOXOJUMOU ISl CTUMYJUPOBaHUS PaOOThl OOYYAIOMIMXCS U COBEPIICHCTBOBAHUS
METOJIMKH MPENoIaBaHus YUYEOHBIX JUCIUILINH.

PyGexubie koHTposibHbie TOukM (PKT) mo aucuumnnvHe ompesieneHbl B BUIC
KOHTPOJIBHOU (MPOBEPOYHOI) pabOThl WM OJAHKOBOTO TECTUPOBAHUS IMOCJE HW3YyUYCHUS
paszena WIM HECKOJbKMX TEMAaTUYECKH OJM3KUX pa3lejoB MO JucuuIuinHe. Bcero
npennonaraercs nposectu 4 PKT: 3 PKT B 1 cemectpe u 1 PKT Bo 2 cemectpe.

Tembl PKT
1 cemecTp

Kontpoabnas padora Nel «CTtpoeHne BemecTBa 1 XUMUYECKUE PEAKIIUN»

Kontpoabnas padora Ne 2 «CBoiicTBa HEOPraHUYECKUX BEIIECTB.»

Kontpoabnas padora Ne3, UKP «Teopust cTpoeHUs: OpraHU4eCKUX COCIUHEHUMN.

YrneBonopoapl.»

2 cemecTp
KounrpoabHas padora Ne4 « CTpyKTypa v CBOWCTBA OPTaHUYECKUX BEILIECTBY

Kon n HammeHoBanmne Paznen/Tema Tun oneHoYHbIX
(popMupyeMbIX KOMIIETEHIMH MeponpUsTHIA

OK 01. Beibupats crioco0sl Tema 1.1-1.7 TectupoBanue

pelieHus 3a1a4 Tema 2.1-2.3 YcTHbIN onpoc

npodeccnoHanbHOMI Tema 3.1 Pemenune pacu€THpIxX 3a1a4

JIEATEeIIbHOCTH TPUMEHUTENBHO K | Tema 4.1 HaOmronenune 3a Xo0qoM

pa3IMYHbIM KOHTEKCTaM Tema 5.1-5.4 BBITIOJTHEHUS IPAKTUKO-
Tema 6.1 OPHUEHTHPOBAHHBIX 3aJaHUI
Tema 7.1 IIpencrasnenue pe3yibTaToB
Tema 8.1, 8.2 MPaKTUYECKUX U J1ab0paTOPHBIX
Tema 9.1.1-9.1.5 pabort IIpoBenenue
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OK 02. Mcnonbs3oBaTh Tema 1.2
COBpPEMEHHBIC cpe/IcTBa Mmoucka, |Tema 1.4-1.7
aHaJM3a U UHTEPIIPETALIMU Tema 2.1,2.2
nHpopManuu, u Tema 4.1, 4.2
uHpopmanronnsie Texnonorun | Tema 5.2-5.4
JUIA BBITTOJIHEHUS 3a1a4 Tema 6.1
npogeccuoOHaTbHON Tema 7.1
NEeITEIbHOCTHU Tema 8.1, 8.2
Tema 9.1.2-9.1.5
OK 04. Tema 1.7
Sd)q)eKTI/IBHO Tema 21, 2.2
B3aUMOJICHCTBOBAThH U PabOTaTh B Tema 4.1, 4.2
KOJUIEKTUBE U KOMaH/IE Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tema 8.1, 8.2
Tema 9.1.5
OK 07. CopneiicTBoBaTh Tema 1.7
COXPAHEHUIO OKPY Karolen Tema 2.3
CpelIbl, pECypcocOepeKeHHUIO, Tema 5.1
MIPUMEHSTH 3HAHUS 00 Tema 8.1, 8.2

W3MCHCHUU KITUMAaTa, TPHHIIAITHI
OepeKIIMBOTO MPOU3BOCTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYAIHBIX CUTYAIIHSIX.

Tema 9.1.2-9.1.5

[1K 2.7. [IpoBOIUTH MIOYBEHHYIO
U PAaCTUTENbHYIO TUaTHOCTUKY
MATAHUS] PAaCTEHUN

Pasgen 1 Temnr 1.2, 1.6, 1.7
Pazgen 2. Temnr 2.1.

Pasznen 4 Temsr 4.1.

Pasnen 7 Temsr 7.1

Pazgen 8. Temnr 8.1, 8.2
Pazgen 9. Temnr 9.1.1, 9.1.2,
9.1.3,9.1.4,9.15

XUMHYECKOTO IKCIIEPUMEHTA
Brmonnenune

KOHTPOJBHBIX

pabort o

paszzienaM AUCIUILTUHBI

O1ieHKa caMOCTOATENLHO
BBINIOJHEHHBIX 3aJaHuI

3ammra y4yeOHo-
HCCIIEIOBATEIILCKOTO MPOEKTA (C
Y4ETOM

Oymymieit mpodeccuoHaTbHON
JIeATETLHOCTH )

3amura perneHus keic-3aaad (¢
y4eToM Oyayriei
npoQeCcCHOHAIBHON
JIeATEITLHOCTH )

Brimonnenue 3aganui
MIPOMEXKYTOUHOM aTTecTaluu

4.2 DPOPMA HfOME)KYTO‘IHOﬁ ATTECTAIUU CTYIAEHTOB
IO YYEBHOU JUCHUIIJIMHE

Metoauka nposenenuss UKP u sxk3amena. Il pumepHbie BONPOCHI U 3aIaHUS K

HUKP u 3x3ameny. Kpurepun ouenku 3nanunii B pamkax UKP u 3x3amena.

dopma NpOMeKYTOYHOH aTTecTaAlMu.

Metoauka nposenenus UKP

HroroBas koutposbHas pabota (MKP) mo nmucnmmiuze ompeneneHa B BUIE
KOHTPOJIbHOHM paboThI, COAEpIKaIIeH 3aJaHusl B TECTOBOM (hopMe U MPaKTUIECKHE 3aJaHUs
(3amaun), Mo TeMaTUKE M3Yy4YeHHBIX pasnenoB. [IpumepHbie Tunosble 3amanus K PKT u

NKP pa3menieHsl B OLIEHOYHBIX MaTepUAJIAX.
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3auer (MKP) npoBoauTcs Ha MOCIEIHEM 3aHSITHH B BUAE KOHTPOJIbHOU pabOTHI B
YCTaHOBJIEHHOE pacnucanueM BpeMsa. Ha BeimonHeHue 3anannii otBoauTcss 60 MUHYT, 11O
pe3yJibTaTaM IMPOBEPKU CTYJIEHT MOJY4YaeT 3a4TE€HO, €CJIM OIEHKA «S»-OTJIUYHO, «4»-
XOpOLIO WK «3»-yAOBIECTBOPUTEILHO M HE 3auyTeHo, eciu pe3dyabrat HUKP «2»-
HEYJOBJIETBOPUTEIBHO.

IIpumepnsbie 3aganus 1 UKP
(OK 01,02, 04, 07, IIK 2.7)
Yacrs A

K raotcoomy 3aoanuro wacmu A 0ano HecKobKO 0meemos, uz KOmopvix moabko 0OUH
eepHulll. Pewuume 3a0anue, cpasnume noyyenHwlli omeem ¢ npeodiodceHHbiMu. B omeeme
yKazamv Homep 3a0aHusl U COOmM8emcmayouyio OYKey ¢ npasuilbHbiM OMeEemoM.

Al. YkaxuTe coeJMHEHHUS C KOBAJEHTHOM MOJISIPHOM M MOHHOI CBSA3BIO.
1) xaop u Topua nutust  2) BoAa M XJIOPUJ MarHus  3) OKCUJ cepbl U Boja 4) Iutuid
Y OKCHJT KaJusl
A2. Kak nposiBjisieTcsi KHCJIOTHBINA XapaKTep B PAAY COeIMHeHHU I
Si0,, P20s, SO3, C1,07?
1) ycunuBaerca 2) ocinabeBaeT 3) He usmensieTcss  4) cHavasia ociaabeBaeT, a 3aTeM

yCUJIMBAETCS
A3. Ykaxure Tun peakuuu: Fe + S = FeS.

1) oOMena  2) 3amernieHus 3) coenuHeHus 4) nzomMepuzanuu
A4. HanOosb11eil BOCCTAHOBUTEILHOI AKTUBHOCTHIO 00J1a/1a€T:

1) Li 2) Be 3)B 4)S

AS. B kakoM coeJHMHEHMH KOBAJICHTHAsl CBS3b MEXKAY aToMaMu 00pa3yercs Mo
JAOHOPHO- AKLENTOPHOMY MeXaHM3MYy?
1) KCI 2) CCl4 3) NHA4CI 4) CaCl2
A6. Ctenenb okucjieHus cepbl B coenuHeHun FeSO3 paBua:
1)-1 2) +2 3)0 4) +4
A7. Atomy M( cOOTBETCTBYET 3JIeKTPOHHASI KOH(UTYPALIUS
1) 1s%2s22p®3s23p°® 2) 1s22s22p53s? 3) 1s22522p53s23p°4s? 4)
15225%2p%3s23p%4s24p?
A8. Han6ob1y1o cTeneHb OKUCJIEHUs XJI0P UMeeT B COeIMHEeHHMN !
1) CI,0 2) KCIO; 3) KCI 4) NaClOq4
A9. YcTraHoBHTE COOTBETCTBHE MexX1Y (popmyJioil BelecTBa M 3HAYeHHEM CTeNEeHU
OKHCJIEHHS] aTOMOB MapraHua B HEM:

®OPMVIJIA BEHIECTBA CTEITEHb OKNCJIEHW A
A) Mn(OH), 10
Bb) NaMnO, 2) +2
B) K;MnQO, 3) +3
I') MnO, 4) +4
5) +6
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6) +7
A10. YcraHoBuTe COOTBETCTBHE.

COKpameHH()e HOHHOC

XHMquCKaﬂ peaKHl/lﬂ
ypaBHeHHe
A. NH;*+ OH = NH; + H,O 1. Ba(OH)g + HC] —
B.AI** + 30H = AI(OH)s 2. NH,C1 + NaOH —
B.H"+ OH = H,O 3. A1Cl13+ KOH —
I. 8042' + Ba?* = BaSO,4 4. BaCl, + Na,SO,4 —

A 10 BemrectBa, popmyJinl KoTopsix CH3-CH=CH-CH=CH: un CH= C-CH>-
CH,-CH3, saBasiiorcs:

HN30MCpaMU ITOJIOKCHUA KpaTHOﬁ CBi3H,
MCIKKJIaCCOBBIMU U30MCPAMMU;
IMPOCTPAHCTBCHHBIMH U30MCpPaMU;
HN30MCpaMU YIJICPOOAHOI'O CKCJICTA.

~wn e

A 11.BepHbl J14 ciieayOLIue CyKAeHUs 0 TOMoJI0rax?

A. T'OMOJIOTH CXOIHBI [0 XUMUYECKOMY CTPOCHHUIO MOJIEKYJI, CJIEI0BATEILHO, CXOIHBI U
0 XUMHUYECKUM CBOMCTBAM.

b. 'oMoJi0rM MMEIOT OJIMHAKOBBIN COCTAB, HO Pa3HOE XMMHUUYECKOE CTPOCHHUE.

1) BepHo TOJIBKO A; 3) BepHBI 00a CyKICHUS;
2) BepHO TOJIbKO b; 4) o0a cyXaeHUsI HEBEPHBI.
Yacrs B

B1. OcymecTBuTe 1EMOYKY PEBPAIICHUAN

Fe — FeS - FeClz — FeCl;s — FG(OH)3 — Fe20s

B2. Cmemanu 250r 30% u 150r 20% pacTtBOpOB cepHOM KUCIOTHI. Beipa3ute
coJiepKaHue BEIIECTBA B IPOIIEHTAX B IPUTOTOBIICHHOM PAacTBOPE
OtBer

Kpurepuu oueHku kayecrsa 3HaHuu cryaeHros no UKP

3ayer (MKP) mpoBoauTCs Ha TOCIEIHEM 3aHATHW, HAa BBHINIOJIHEHUE 3aJaHUi
oTBOAUTCS 60 MUHYT, IO PE3YJbTAaTaM IPOBEPKU CTYAECHT MOIYYaeT 3a4TEHO, €CJIM OLIEHKA
«S»-OTIIMYHO, «4»-XOpOLIO UM «3»-yIOBIETBOPUTEIIBHO U HE 3aU4TE€HO, €CIIU PE3yJbTaT
HKP «2»- Hey1I0BJIIETBOPUTEIIBHO.

Pexomenodyemasn wikana nepeeooa nepeutHvlX 6ann068 8 NAMUOAIIbHYIO WKATY

«2Q» «3» «4» «5»

Menee 5 6-8 9-10 11-13
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MeToauka npoBeaeHusi JK3aMeHa

®opmBl TPOMEXYTOUHOM aTTecTalud MO (U3MKE, YCTaHOBJICHHas pabodynm
y4eOHBIM IUTAHOM, 9K3aMeH - CIAETCS Ha IEPBOM Kypce B KOHIIE BTOPOIO CEMECTpA.

B cootBercTBHM ¢ AedcTBYrOoUM B llookeHnem o TeKyleM KOHTPOJIE 3HAHUU U
MIPOMEXYTOUHOM arTecTaruu odydaromuxcs gaxynprera CI1O B Kypckom 'AY cryzaeHnr,
BBIIIOJIHUBIIMIA BCE PYOEkKHBIE KOHTPOJIbHBIE TOYKM Ha «4» U «5», MOXET ObITh
OCBOOOKIEH OT caauM 3K3aMeHa. EMy mpocTaBisercs UTOroBas OLEHKA Ha OCHOBE
PE3yJIbTAaTOB, OJYYEHHBIX HA pyOEKHBIX KOHTPOJIbHBIX TOUKAX.

Py6exnbie koHTpoabHble Toukd (PKT) no nucnumiuze onpeneneHsl B BUAE JABYX
KOHTPOJIbHBIX Pa0OT UM TECTUPOBAHUA B | ceMecTpe U 0JJHOM KOHTPOIbHON pabOThHI WK
TECTUPOBAHUS BO 2 CEMECTPE.

Ecnu cTyieHT He BBINOJIHSIET 33JJaHUs B paMKax pyOeKHOTO KOHTPOJIS Ha «XOPOILIO)
U «OTJIIMYHO», TO NPOXOIUT MPOMEKYTOUHYIO ATTECTAlMI0 B TPAJULUMOHHON (opMe.
Ox3amen TIPEANONAraeT OTBET CTyACHTa Ha 2 BOIPOCA U PEUICHUE 3aJa4d. JK3aMEH
IIPOBOAMUTCS B YCTAaHOBIICHHOE PACIIHCAHUEM BpEMsI DK3aMEHAlIMOHHOW Henenn. Bo Bpems
MIPOBE/ICHMS K3aMEHA B ayIUTOPUHU OJHOBPEMEHHO IIPUCYTCTBYET HE OoJiee 5 CTYAEHTOB.
Ha nmoaroTtoBky k otBeTy naercs He Oosnee 40 muHyT. Jlasiee — OIMH CTYy/€HT OTBEYAET,
OCTaJIbHBIE TOTOBSTCA.

IIpuMepHbBIe BONPOCHI IK3AMEHY
(OK 01,02, 04, 07, IIK 2.7)

. OcHOBHbIE MOHATUS XUMHUH. BemectBo. ATtoMm. Moiekyna. XHUMUYECKUNA DIIEMEHT.
Aunotponus. [IpocTsie u ciioxkHbI€ BemecTBa. KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB
BellleCTB. XUMUYECKUE 3HaKU U (opmyJibl. OTHOCUTEIBHBIE aTOMHAsi U MOJICKYJIIpHAs
Maccel. KonnuecTBo BemecTsa.

. OCHOBHBIE 3aKOHBI XUMHUH. CTEXMOMETPUS. 3aKOH COXPAHEHUS MACChl BEHIECTB. 3aKOH
ITIOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOU CTPYKTYpPBI. 3aKOH ABOTaJpo U CIEIACTBUS
HX HETO.

. [lepnognueckuii  3akon .M. MenneneeBa. Otkpbitie J[.MI. MenageneeBbim
[Tepuoauueckoro 3akona. [lepronuueckuii 3akon B popmynuporke J[.M. Mennaeneena.

. [leppoauueckass TabnMIa XUMHUYECKUX DOJEMEHTOB — rpaduueckoe oToOpaxeHue
nepuoandeckoro 3akoHa. CTpyKTypa MEpUOJUYECKOM TaOIMIbI: MEPUObl (Majible U
OoJipllIKE), TPYIIbI (TJIaBHAS U TOOOYHAs).

. Ctpoenue aroma u nepuoandeckuii 3akoH JI.11. MenneneeBa. ATOM — CJI0KHAs 4YaCTULIA.
SAnpo (IpOTOHBI W HEUTPOHBI) M ANEKTPOHHAass obonouka. M3oromsl. CTpoeHue
ANIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJIbIX MEPUOOB.

Oc00EHHOCTH CTPOCHHUSI JIEKTPOHHBIX 000JI0UYE€K aTOMOB 3JIEMEHTOB OOJIBIIUX IEPUOJIOB
(mepexoaHbIX 37aeMeHTOB). [loHsATHE 00 OpOHUTANIAX. S-, p- U d-opOHTaIU. DIEKTPOHHBIC
KOH(MUTypallMi aTOMOB XMMHYECKUX 3JIEMEHTOB.

CoBpeMeHHas (POpMyJIHPOBKA MEPUOJAMYECKOr0 3aKOHA. 3HAYEHUE NEPUOJUYECKOrO
3aKOHa M MEPUOAUYECKOM CHUCTEeMBbl XMMHUYecKux syiemeHToB J[.MI. MenneneeBa mis
pPa3BUTHS HAYKU U IOHUMAHUS XUMUYECKOW KapTUHBI MUPA.

WNonnas xumuueckas cBsi3b. KaTnonsl, ux 00pa3oBaHue U3 aTOMOB B pe3yJibTaTe Mpoliecca
OKUCJEHHUS. AHHUOHBI, UX o0O0pa3oBaHME U3 aTOMOB B pe3yJbTaTe mpolecca
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

BOCCTAHOBIJICHUS. MOHHas1 CBS3b, Kak CBSI3b MEXAY KaTUOHAMHU W AHUOHAMM 33 CYET
ANEKTPOCTATUYECKOTO MpUTsHKeHus. Kiaccudukaliys MOHOB: MO COCTaBy, 3HAKY 3apsa,
HaJMYMIO TUAPATHON 0005104KU. MIOHHBIE KpUCTAIIIMYecKue pemeTkd. CBOKWCTBA BEILIECTB
C MOHHBIM TUIIOM KPUCTAILUTMYECKOU PEIICTKH.

KoBanentHas xumuueckas CBs3b. MexaHu3M 00pa30BaHUs KOBAJICHTHOM CBS3U
(oOMEeHHBIE U JTOHOPHO-AaKLENTOPHBIN). DIEKTPOOTPULIATENbHOCTh. KoOBajeHTHbIE
MOJISIpHAsl M HENoJspHas CBs3U. KpaTHOCTH KOBAJIEHTHOW CBsi3U. MOJIEKYJIIpHBIE U
aTOMHBIE KpUCTaInuecKue pemeTku. CBOMCTBA BEIIECTB C MOJIEKYISIPHBIMU U ATOMHBIMHU
KPUCTAIIMYECKUMU PELIETKAMH.

Meranmnuyeckas CBA3b. MeTamumueckas KpUCTAUIMYECKass peleTka W MeTauIndecKas
XUMHUYECKas CBsA3b. PU3NUECKHE CBOMCTBA METAJLIIOB.

ArperaTHble COCTOSIHUS BELLIECTB U BOAOPOIHAS CBS3b. TBEPAOE, KUAKOE U ra3000pa3Hoe
cocTosiHuA BemlecTB. [lepexon BemecTsa W3 OJHOTO arperarTHoro COCTOSIHUS B APYTOe€.
Bopopoanas cBs3b.

HNucniepcubie cucteMbl. llonsitue o gucnepcHod cucreme. JlucnepcHas daza u
nucriepcuoHHas cpefa. Kiaccudukanus aucnepcHbix cucteM. [IoHsATHE O KOMIOUIHBIX
CHUCTEMaX.

PactBopel. PactBOpenme. PactBopumocTh BemiecTB. HachblllieHHBIE, HEHACBHIIICHHBIE,
MEPECHILICHHBIE PACTBOPHI. 3ABUCUMOCTh PACTBOPHUMOCTH T'a30B, KUJIKOCTEW U TBEPIBIX
BEILIECTB OT Pa3IMYHbIX (pakTOpoB. MaccoBas 10Jis1 paCTBOPEHHOI'O BEILIECTBA.
DIIEKTPOIUTAYECKAST JTUCCOIMALMSA. OJEKTPOJUTHI W HEIJEKTPOJUTHL. MeXaHU3MBbI
BJIEKTPOJIMTUYECKON HCCOLMALIMU JJIsI BEUIECTB C PA3JIUYHBIMH THUIAMH XUMHYECKOUN
CBsI3U. [ MApaTUPOBAHHBIE U HETUIPATUPOBAHHBIC HOHBI.

Crenenb 3yeKTponuTHUYEeCKOW auccouuanuu. CuiibHble M CJIa0ble  AJIEKTPOJIMUTHI.
OCHOBHBIE MOJIOKEHUSI TEOPUH IJIEKTPOJIUTHUUECKON aucconnanuu. KucioTel, O0CHOBaHMS
Y COJIM KaK DJIEKTPOJIUTBHI.

Knaccuduxariyst HeopraHn4eckux COeIMHEHUI U MX CBOMCTBA

Kucnotsr u ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOIUTHI, X KIACCU(PUKALNS 110 Pa3TUIHBIM
NpU3HaKaM. XHMHUYECKHE CBOWCTBAa KHUCIOT B CBETE TEOPUU DIICKTPOJUTUYECKOU
nucconuari. OCOOEHHOCTH B3aUMOJICUCTBHS KOHIICHTPUPOBAHHOW CEPHOM M a30THOMU
KHUCJIOT ¢ MeTayiaMu. OCHOBHBIE CTIOCOOBI TIOJTyYECHHSI KUCIIOTHI.

OcHoBanusg U ux cBoicTBa. OCHOBaHUS KaK JJICKTPOIUTHI, MX KIACCH(PUKALIUS IO
pa3IUYHBIM  TpPHU3HAKAM. XHWMHUYECKHME CBOWCTBA OCHOBAaHUM B CBETE TEOPUU
AJIEKTPOJIMTUYECKON Aucconrannu. Pa3nokeHne HepacTBOPUMBIX B BOJE OCHOBAHHM.
OcHOBHBIE cTIOCOOBI TOJTyYEHHS] OCHOBAHUM.

Comu u ux cBoiictBa. Conu Kak 3JeKTpoiauThl. Cojii CpelHHe, KHUCIIble U OCHOBHBIE.
XUMHAUYECKA CBOMCTBA COJIEM B CBETE€ TEOPUM DIIEKTPOIUTUYECKOW JHCCOLIUALINH.
CnocoObI oJy4eHus CoJieH.

I'mpponus comen.

Oxcunpl u ux cBoiictBa. ConeobOpasyromue u HecojaeoOpasyromme okcuibl. OCHOBHBIE,
aMm(pOTepHBIE W KHUCJIOTHBIE OKCHBL. 3aBHCHUMOCTh XapakTepa OKCHIa OT CTENeHU
OKHUCJICHUSI 00pa3yroIiero ero Merajia. XMMHUYECKHe CBOWMCTBAa OKCHIOB. [lomyueHue
OKCHJIOB.

OKUCIUTETbHO-BOCCTAHOBUTEINIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHoBuTens M OKucIeHHE. MeETON 3JIEKTPOHHOIrO OanaHca s
COCTAaBJIEHUS] YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
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23.

24,
25.
26.
217,
28.
29.
30.

31.

Ckopocth xuMuueckux peakiuid. [IoHSTHE O CKOPOCTM XHWMHYECKHUX PpEaKLHUU.
3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PEaKIMM OT pa3iudHbIX (HAKTOPOB: MPUPOJbI
pearupyronmx  BEIIECTB, WX  KOHUEHTpPALMM,  TEMIIEpaTypbl,  IOBEPXHOCTHU
COIPUKOCHOBEHUS M UCITOJIb30BAHUS KaTaIn3aTOPOB.

O6paTtumMocTh XUMUYECKUX peakiuii. OOpaTuMble U HEOOpAaTUMBbIE PEAKITH. XUMHUECKOEe
PaBHOBECHE U CITOCOOBI €T0 CMEIICHHS.

Tumel KpUCTANIMYECKUX pemETOK. YacTuubl Jexanme B y3JIaX KPHUCTAUNIMYECKON
pemE€Tku. Tun cBsA3U Mex 1y dyactuiamMu. [Ipumepsl BeecTs. Pu3nyeckne CBOMCTBA.
Koppo3us metamioB. Xumuyeckas U 3JIEKTPOXUMHUYECKAS] KOPPO3USL.

Mertasuibl TIaBHBIX MOATPYII. MeTalibl MOOOYHBIX TOATPYIIIL.

DnekTpoan3. XUMMHUYECKUE UCTOYHUKH ToKa. [Ipolecc Ha aHO/IE U HAa KaTOAE.

l'anorensl. Haxoxnenue B mpupoae. CTpoeHHE U CBOMCTBA aTOMOB. | aJIOr€HOBOIOPOIBI
Y TaJIOTE€HU/IBI.

Xanbkorensl. Cepa. Haxoxnenne B mnpupoge. I[lomydyeHue kuciopoga UM CEpHI.
CepoBo10pO/1, CEPOBOAOPOAHAS KUCIIOTA, CYIb(UIBI.

['eHeTnyeckasi CBA3b MEXKIy KlacCcaMd HEOPTaHWYECKMX M OPTraHWYECKUX BEIIECTB.
['eHeTnyeckui psig daeMeHTa — MeTauia. [ €HeTUYeCKud psifi 3JIEMEHTa — HEMETaIlIa.
['eneTnueckuil psi AeMeHTa — MeTaJIa, KOTOPOMY COOTBETCTBYIOT aM(OTEPHBIE OKCHUJI U
TUIPOKCHU]I.

IIpumepHbIe 321a4M IK3aMEHY
(OK 01,02, 04, 07, IIK 2.7)

Ocy1iecTBUTE CIIEYIONINE NPEBPAIICHUS:

CuCl; - CuOHCI — Cu(OH); — CuO — Cu(NOs)..

Hanummre ypaBHeHUs: peakuui.

Ocy1iecTBUTE CIIEYIONINE TPEBPAIICHUS:

FE(OH)g —> FEOHSO4 —>Fe2(SO4)3 —> FG(NOg)g —> FePO4

Hanummre ypaBHeHus peakuuid.

Hanwumure rpadpudeckoe uzobpaxenune Gopmyssr Ca(HSOy), , Ha3BaHHMEe 3TOM COJH, KaKk
€€ MOXHO TOJIy4YUTh W MPEBPATUTh B CPEAHIO, HOpMallbHYIO coib? Hanwummre
YpPaBHEHUSI COOTBETCTBYIOIIUX PEAKIIUMA.

YuuteiBas aM(OTEPHOCTh, HANUIINTE YpPaBHEHHUS PEAKIMA CIEIYIOMUX OKCHUIIOB C
KHUCI0TOH U menousio: PbO, ZnO, Mn,0;

CocTtaBbTe ypaBHEHUS PEaKIUi, C TOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH CIEAYIOIINE
MIPEBPAILICHHUS:

Hanbl cnenytomue okuciasl MetaiioB: CaO, CuO, ZnO, Fe,0O3 , Mn,0O; . Ykazars, kakue
U3 HUX OCHOBHBIC, KHUCJIOTHbIe U amdorepHble. HamucaTe ypaBHEHHUS peakiuit
PACTBOPEHMSI 3TUX OKUCIIOB B KUCJIOTE U IICJIOYH.

Kaxkoe 13 ykazanHbIxX BemiecTB OyaeT pearupoBath ¢ KOH?

A|203 , N,Os ,CI’2(SO4)3 , B&(OH)Q , HPO3; , Zn(OH)z, CuO.

Hamummure ypaBHeHUs peakuuii.

OcymecTBuTh cieaytomui 1uki npespainenunii: CaCl, - Ca(NO;3), — CaCO; —» CaO —
C&3(PO4)2.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

[TogOepute Mo Ba ypaBHEHUS B MOJEKYJSIPHOM BHUAE K KKIOMY U3 MOJIEKYJSPHO-
nonHbIx: Ca?*+ COz2 =CaCOs
CocraBbTe MOJIEKYJSIDHBIE M MOJICKYJIIPHO-MOHHBIE YPaBHEHUS TUIPOJU3a COJIEH:
Ba(CN), ,CrCls.
[TogOepute 1Mo 1Ba ypaBHEHHUS B MOJEKYJSIPHOM BHUAEC K KKIOMY U3 MOJIEKYJSIPHO-
nonHbIx: Cu(OH),+2H* =Cu?* +2H,0.
CocraBbTe MOJIEKYJISIPHBIE U MOJIEKYJISIPHO-UOHHBIE YpaBHEeHUs TU ipoJin3a colieit: NagPO,
,MgCl,.
[TonapHo cMmeranu pacTBOPHI CIEAYIOIINX BEIIECTB, HAITUIIIMUTE HOHHbBIE PEAKIIMK OOMEHa:
MgCl,+KOH-
CocraBbTe MOJIEKYJSIDHBIE M MOJICKYJIIPHO-MOHHBIE YPaBHEHUS TUIPOIU3a COJIEH:
Na,C,04 , NH.Br.
[TonGepute Mo aABa ypaBHEHUS B MOJICKYJISIPHOM BHUIE K KaXJIOMYy W3 MOJICKYJISIPHO-
noHHBIX: Fe?t +20H = Fe(OH),].
CocTaBbTe MOJICKYJSIPHBIE W MOJICKYJISIPHO-UOHHBIC YpPaBHEHHUS THAPOJIU3A COJICH:
Ca(CN)z , Cf(NOg)g .
[TonapHo cMerau pacTBOPHI CJICAYIONINX BEIIECTB, HATMIIIUTE HOHHBIE peakui OOMeHa:
Ba(OH), + HCl-
CocraBpTe CXeMy HOHHOTO OanaHca u mogoepute kodddurmentsr B peakmuu: HzAsSO3 +
KMnQO, + H,SO4— H3AsO4 + MnNSO,4 + K>SO, + H,O .
VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU pEaKIUU.
CocraBbTe cXeMy AJICKTPOHHOTO Oatanca 1 moaoepute kodpdurmenTs! k peaknun: KoS +
KMnQO,+ H,SO4 - MnSO4 + S + K,SO4 + H,O .
Kakoe BemiecTBO SIBISETCS OKUCIUTENIEM, a KAaKO€ BOCCTAHOBUTENIEM B MPEAbIIyIICH
peakunun?
CocraBbTe cXeMy MOHHOTO OanaHca W moadOepure koddduuuentsl B peakuuu: HCI +
K>Cr,0O7— CrCl; + KCI + Cl, + H,O .
VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU pEaKIIUU.
CocraBpTe cxeMy MOHHOTO OanaHca W mombepute KodddummeHTsl B peaknuu: SNSO4 +
KMnQO, + H,SO4— Sn(SO4)2 + MnSQO, + K»,SO4 + H,O .
VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU pEaKIUU.
CocraBbTe cxeMy MOHHOTO OanaHnca u nogdepure KodhGUIIMEHTHI B pEaKIIUU:
Na,FeO, + Cl, +NaOH — Na,FeO, + NaCl + H,O .
YKaXUTE OKUCIUTENIb U BOCCTAHOBUTEIIb B TAHHOW PEaKIUH
OcymiecTBUTh IUKII IPEBPAILICHUI:
FE(OH)g —> FEz(SO4)3 —> FG(NOg)g —> Fe(OH)3 — Fe,0a.
3aKOHYUTE YPABHEHHUS CJICAYIOIINX MPEBPAILICHHI:
K>0,+KI+H>,S0,—
K>0,+KMnO4+ H,SO4—
KBr+ H,S0O,—S0,...
Kl+ H,SO,—H-S....
KCIO3+KNO;—
Pacrnonmoxxure Bemectsa, popmyiibl KoTophix CoHs—NH3, NHs, (CeHs)NH 1 CsHsNH,, B
MOPSIJIKE YCUJICHUSI OCHOBHBIX CBOMCTB. [losicHuTe OTBET.
Haiinure wmaccoByr0 [OMI0 THUAPOKCHIA HATpUs B PACTBOPE, MOJYYEHHOM IIPU
B3aumoiericteuu 0,69 r. Hatpust u 130 M. BoabL.
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217,

28.

29.

30.

B 400 r. 5%-ro pactBopa rumpokcuaa Harpus nob6aswiu 0,92 r. Hatpus. Berumcinure
MacCOBYIO JOJIO IEIOYH B IOJYYEHHOM PacTBOPE.

JlaHbl 4YeThIpe BEILIECTBA: OUXPOMAT HATpUsA, KOHUECHTPUPOBAHHAS CEpHAas KHCIIOTA,
TUAPOKCUNT uTust, propua kanusa. Hanummre ypaBHeHUs YETHIPEX BO3MOXKHBIX PEaKIIUii
MEXKy TUMU BEIIECTBAMH.

JlaHbl BOJIHBIE PACTBOPHI CEPOBOIOPOA, OpoMa, THAPOKCUIA HATPHS, XJIOPHON KUCIIOTHI.
Hanumwre ypaBHEHUS YE€TBIPEX BO3MOKHBIX PEAKIIUNA MEKTY ITUMU BEIIECTBAMH.
OO6pazen, Hatpus Maccoit 0,5 r. momectunu B Boay. Ha HelTpanuzanuio moaydyeHHOTO
pactBopa uzpacxonoanu 51,1 r. 1,5%-i1 conssHON KUCIOTHI. BEIYMCANTE MAaCCOBYIO 10O
HaTpus B oOpasie (B %).

KpuTtepumn onieHKku 3HaHMI B paMKax IK3aMeHa.

[Ipy BBICTABIEHHM OLIEHKHA MPENOAABaTENb PYKOBOACTBYETCS CIEIYIOIIUMHU
KPUTEPUSIMU:

5 (oTaM4YHO) - CTYJIEHT TMOKa3biBaeT TIJIyOOKHME OCO3HAHHBIC 3HAHUS 1O
OCBEIIaEMOMY BOIIPOCY, BJIaJ€ET OCHOBHBIMU MOHSITHUSMH, TEPMUHOJIOTUEH; ONEPUPYET
KOHKPETHBIMU 3HAHUSIMU W YMEHHUSAMH MO (PU3UKE, OTBET IOJHBIM, JOKa3aTeIbHBIN,
YETKUI, TpaMOTHBIM (BO3MOKHA OJHA HETOYHOCTh, OIUCKA, KOTOpask HE SBIACTCS
CJIEICTBEM HE3HAHUS WU HEMOHMMAaHUs y4eOHOro MaTepuana).

4 (XOpomIo) - CTYJICHT MOKa3bIBAET I’IyOOKOE M TMOJIHOE YCBOCHHUE COJEp KaHUs
Marepualna, YMEHHUE MPaBWIbHO W JI0KA3aTEJIbHO M3JlaraTh MPOTrpaMMHBIA MaTepHall.
JlommyckaeT OT/e/IbHbIe He3HAUNTEIbHBIE HETOYHOCTH B (DOpME U CTHIIE OTBETA.

3 (YI10BJIETBOPUTEIBbHO) - CTYJICHT TTOHUMAaeT OCHOBHOE COJACP)KaHHE yUCOHOM
IporpaMMbl, YMEET MOKa3bIBaTh IPAKTUYECKOE MPUMEHEHUE TOJYYEHHBIX 3HAHUI.
BwmecTe ¢ Tem nonmyckaeT oTaenbHbIe OMMOKH, HETOYHOCTH B COICPIKAaHUU U 0(hOPMIICHUN
OTBETA; OTBET HEJOCTATOYHO OCJIEIOBATENICH, I0KA3aTEJIEH U TPaMOTEH.

2 (Hey10BJIETBOPHUTEJILHO) - CTYJICHT UMEET CYIIECTBEHHbIE MPOOEIbl B 3HAHUSX,
JOMyCKaeT OIIMOKMA, HE BBIJEISET TJIABHOTO, CYIIECTBEHHOro B oTBeTe. OTBET
MMOBEPXHOCTHBIN, 0€3/10Ka3aTeIbHbIN, JOMYCKAIOTCS PEUEBBIC OLIMOKH.

4.3 OCOBEHHOCTH PEAJM3ALINY YUEBHOMN TUCHUIIIAHBI «XUMMUSI»
JUISI UHBAJIUIOB Y JTUTL] C OTPAHUYEHHBIMHM BO3MOKHOCTSIMA
3JI0POBbSI

[Tpu 0O0yueHUU TUI] C OTPAHMYCHHBIMU BO3MOKHOCTSIMHU 3/I0OPOBbS YUNUTHIBAIOTCS UX
WH]JIUBUAYAJIbHbBIC NCUX0(U3NISCKUE 0COOEHHOCTH. OO6yuenue WHBAJINI0B
OCYIIECTBIISIETCS TAK)KE B COOTBETCTBUU C MHIUBUYIBHON MPOTPaMMOl peaduiuTauu
MHBaNUAa (MpU HATUYUHN).

Jlyist I ¢ HapyIIeHUeM CyXa BO3MOKHO TIPeIOCTaBlieHne yaeOHo nHbopmaImm
B BU3yaJbHOU ¢opme (KpaTKMi KOHCHEKT JEKIHMM; TEeKCThbl 3aJaHHil, Hare4aTaHHbIe
YBEJIMYECHHBIM MIPUPTOM), HA ayJAUTOPHBIX 3aHATUSX JOIYyCKAaeTCsl NPUCYTCTBUE
ACCUCTEHTA, a TAK)Xe CYpAONEPEBOAUMUKOB U TU(PIOCYPIOTIEPEBOTUMKOB.

Texkyuii KOHTPOJIb YCIIEBAEMOCTH OCYUIECTBJISIETCS B MUCbMEHHOU (opme:
00y4Yarouuiicsi MMCbMEHHO OTBEYAET HA BOIMPOCHI, MMCbMEHHO BBITIOJIHSET MPAKTUYECKUE
3aganus. Jloknazn (pedepar) Takxke MOKET OBITh MPEJICTABICH B TUCbMEHHOH (hopMme, TTpU
3TOM TpeOOBaHUS K COJEPKAHUIO OCTAIOTCSI TEMHU K€, a TpeOOBaHUS K KadyeCTBY
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U3JI0’KEHUS MaTepuaia (IOHATHOCTh, KAUYeCTBO PEYH, B3aUMOACHCTBHE C Ay JTUTOPUEH U T.
7l.) 3aMEHSIFOTCSI Ha COOTBETCTBYIOIME TpPEOOBAaHMS, MPEHBABISEMBbIE K MHCHMEHHBIM
pabotam (kadecTBO OGOPMIICHHS TEKCTa M CIUCKA JIUTEPATyphl, TPAMOTHOCTD, HAJTUIHEC
WJUTFOCTPAIIMOHHBIX MaTEPUAJIOB | T.1I.).

[IpomexxyTouHass arrecTtanus I JIMI C HAPYIMICHUSIMH CIlyXa MPOBOJUTCS B
MMACBMEHHOW (opMe, TIPH STOM HCIONB3YIOTCA OOIMe KpUTepUu OleHWBaHusA. [lpu
HEOOXOAMMOCTH BpEeMsl MOATOTOBKH K OTBETY MOXET OBITh yBenuwdeHo. J[ms muip c
HapyIIEHUEM 3PCHHUSI TOMYCKAETCs ayanalibHOE TPEIOCTaBIcHINE NHPOPMAIINH, a TAaKKe
UCTIOJIb30BAaHUE HA ayAUTOPHBIX 3aHATHUSIX 3BYKO3AIMMCHIBAIOIINX YCTPOUCTB (AMKTO(POHOB
u T.0.). JlomyckaeTrcs TpPHCYTCTBHE Ha 3aHATHSAX acCUCTEHTa (ITOMOIIHUKA),
OKa3bIBAIOMIETO OOydJaIOMUMCS HEOOXOJAMMYI0 TEXHUYECKYI0 TIOMOIb. TeKyliuii
KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIsAeTCS B ycTHOM ¢opme. Ilpu mnpoBenenuun
IPOMEKYTOUHOM aTTeCTAlMU JIJIS JIUI] C HAPYIICHUEM 3PEHHS TECTUPOBAHUE MOXKET ObITh
3aMEHEHO Ha YCTHOE cOOEeceI0BaHuE MO BOMPOCaM.

JIst U] ¢ OTPaHWYCHHBIMHA BO3MOYKHOCTSIMH 3JI0POBBS, UMEIOIINX HapYIICHUS
OTIOPHO-JIBUTATEIHLHOTO ammapara, Ha ayJUTOPHBIX 3aHATHIX, a TaK)Ke MPH MPOBEICHUN
MIPOIIeTyp TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH M IMTPOMEKYTOUYHOM aTTeCTAIlMN MOTYT OBITh
MPEIOCTaBICHB HEOOXOAMMBIC TEXHUYECKHUE CpEACTBA (TMEPCOHANBHBIA KOMIIBIOTED,
HOYTOYK WJIM JIPYTOM TaKeT); MOMyCKAeTCs TMPUCYTCTBHE ACCHCTCHTA (aCCHUCTEHTOB),
OKa3bIBAIOIIETO O0YyYArOIIMMCS HEOOXOJAUMYI0 TEXHUYECKYIO MOMOIIbL (3aHATH pabouee
MECTO, MIEPEIBUTATHCS 10 Ay IMTOPHUH, TPOUNTATH 3a/1aHuEe, 0(OPMHUTH OTBET, OOIIATHCS C
IpernoiaBaTesieM.
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