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1. ObIIAA XAPAKTEPUCTHUKA PABOYEN ITPOIrPAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBbI «XUMMUSA»

1.1. Ob6aacTb npuMeHeHus1 padoveil NPOrpaMmbl

OO6mieobpa3oBaTenbHas AUCIUIUIHHA «XUMHUS» SBISETCS 00s13aTeIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa3oBaTeIbHOW MpOTrpamMMbl B
cootBeTcTBUH ¢ PI'OC CIIO no cnenmansaoct 36.02.03 300mexnus peanuzyemoit
Ha 0aze 0CHOBHOro o0miero oopasoBanus. JucuuninrHa «XUMHS» U3Yy4aeTcs Ha MEPBOM
kypce B 1 u 2 cemectpe. IIporpamma pazpaborana Ha ocHoBaHuM TpeOoBaHuii OI'OC
cpenHero o01ero 00pa3oBaHus ¢ yueToM podecCHOHANbHOM HaNPpaBIEHHOCTU MOTy4aeMOoi
CHELUATBHOCTH.

[Ipu ocBoenuu crnenuanbHocTH 36.02.03 300mexnus xumus u3zydaercs 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.

Pabouas mporpamMma yueOHON JUCHUIUIUHBI MOXKET OBITh UCIIOIb30BaHa MPU
MOATOTOBKE 300TEXHUK.

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

Copep:xxanune  mnporpamMmbl  001Ie00pa30BaTeIbHOM  JUCHUILIMHBI
«XHMMHS» HANPABJICHO HA JOCTHKEHHE CJIeTYIOIINX Lesei:
- dbopMUpOBaHHE CHUCTEMBl XHMHUYCCKHUX 3HAHUHW KaK  BaKHEHIIeH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KApTUHBI MUPA, B OCHOBE KOTOPOM JIEKaT
KJTFOUEBbBIC TIOHTHS, PYHIaMEHTATbHBIC 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKA
HAayKWd, YCBOCHHE W TIOHUMaHWE CYIIHOCTH JOCTYMHBIX  0O0OOIICHMI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPUEH HUX pa3BUTUA U
CTAHOBJICHUSI;
— dbopMUpOBaHUE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHYECKUX PEaKIMi, HEOOXOAUMBIX ISl MPUOOPETEHUS YMEHHI
OPUEHTUPOBATHCSI B MUPE BEIIECTB M XUMHUUYECKHUX SIBIICHHM, UMEIOIINX MECTO
B [IPUPOJE, B IPAKTUYECKON U TOBCEIHEBHOM KU3HU;
— pa3BUTHE YMEHUN U CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM
1 00BSICHEHMEM XUMHUYECKOTO IKCTIEPUMEHTA, COOTI0CHUEM TTPaBUil O€30TacHOTO
oOparieHus ¢ BEIeCTBaMHu.



OcBoenue kypca O]l «Xumus» mnpeamosiaraer pelnieHue cjiaexyrOIMX
3agau:

1) chopmupoBaTh MOHMMAaHKE 3aKOHOMEPHOCTEH MPOTCKAHUS XUMHUICCKIX
IPOLIECCOB U SBJICHHN B OKPYXKAIOWIEH Cpele, a TaKkKE MX CBSA3b C ILIEJIOCTHOM
HAay4YHOUW KapTUHON MHUpa U JPYTUMH €CTECTBEHHBIMH HAyKaMU;

2) pa3BUTh YMEHUSA COCTABJSATH (POPMYNIBI  HEOPTAHWMYECKHX U
OpraHUYECKUX BEIECTB, YPAaBHEHUSI XUMHUECKUX pPeaKlUuid, OOBICHATh UX CMBICT,
UHTEPHPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopMHpPOBAaTh HABBIKM MPOBEACHUS MPOCTEHIIMX XUMHYECKUX
HKCIIEPUMEHTAJILHBIX HCCIEOBAaHUN C COONIOACHUEM TpaBui 0e30MacHOro
oOpalleHus ¢ BEIIeCTBaMH U JIabOpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUSA HaXOJIWTh, AaHAJIU3UPOBATH U HCMOJb30BaTh
MHQOpMAIIMI0O XUMHUYECKOTO XapakTepa U3 Pa3JuyHbIX HHOOPMALIMOHHBIX
HMCTOYHUKOB, BKJIIOYAsl YU4eOHYIO JIUTEPATypy, HaAyUHbIC MyOJUKAIIUU U UHTEPHET-
pecypch;

5) chopMupoBaTh yYMEHHS IIPOTHO3MPOBATH IIOCIEACTBUS  CBOEH
JEATCIIBHOCTH M XMMHUYECKUX TMPUPOAHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
MPOIIECCOB, YUUTHIBAsI BOBMOKHBIC SKOJIOTMYECKUE U COLUATIbHBIEC BO3CHCTBUS;

6) chopMUpoBaTh MOHUMAHHUE 3HAYMMOCTH JIOCTHMIXKEHHM XUMHUYECKOU
HAyKW M TEXHOJOTUW /i1 PAa3BUTHS COIMAIBHOW M TMPOM3BOJCTBEHHON cdep C
yMEHUEM MTPUBOJIUTH MPUMEPHI UX PUMEHEHHS B Pa3IMUHbIX c(hepax >KU3HU.

Oco0eHHOCTh (OPMUPOBAHUS COBOKYITHOCTH 3374 W3YYCHUS XUMHH JIsI
CUCTEMBI ~ CpeAHero mnpodeCcCHOHATBHOTO  O00pa3oBaHUS  3aKIIOYaeTcs B
HEOOXOIMMOCTH peau3alui MPo(ecCHOHaTbHON HAMpPaBIEHHOCTH PEIIaeMbIX
3a/1a4, yu€Ta 0COOEHHOCTEH cephl eaTeIbHOCTH Oy yIINX CIEeIIUATUCTOB.

B pe3yibraTte 0CBOCHUS TUCHMILIMHBI 00YYAKOIIMICS H0J/IKEH 3HATh!

* CMBICJI TIOHATHI: XUMHYECKNI DJIEMEHT, 3aKOH, BELIECTBO, B3aUMOJICUCTBUE,
XUMHUYECKOE COCIUHEHHUE, PACTBOP, JJIEKTPOXUMUYECKUH TIPOLECC, TEOPUs
CTPOCHHS OPTaHUYECKUX BEUIECTB;

* CMBICT XMMHYECKUX BEJIMYMH: Macca, O0bEeM, KOJIMYECTBO BEILIECTBA,
IUIOTHOCTh, AaTOMHas Macca, OTHOCUTENIbHAs aTOMHas MW  MOJIEKYJIApHas
(bopmynpHasi) macca, MOJSpHas macca, MOJSPHBIA 00BEM, IJIOTHOCTH Ta30B,
JIaBJICHHUE, TEMIIEPATypa, BPEMs, KOHIIEHTpalus, CKOPOCTh XUMHUYECKON PEAKIIUH,
DIEKTPUYECKUH 3apsL;

* OCHOBHOM CMBICI XMMHYECKUX 3aKOHOB, COXPAaHEHHMsS MAacChl BEILECTB,
ITOCTOSTHCTBA COCTaBa, KPAaTHBIX OTHOILLIEHHM, ABOraJpo, NapUUaJbHbIX TABICHUN;

* BKJIQJ] POCCHUMCKUX M 3apyOEKHBIX YUYEHBIX, OKa3aBIIMX HaMWOOJIbIIEe
BIIUSIHUE HA Pa3BUTHUE XUMUU,

B pe3yabTaTe 0cBOeHHS IUCHUIINHBI 00YyYAIOIIUICS T0JI7KEH YMETh:
* Ha3blBaTh. M3YyYCHHBIC BEILECTBA MO TPUBUAIBHON WM MEXIYHAPOIHOMN
HOMEHKJIATYPE;



*  ONPEACNATh: BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB,
TUN XMMHYECKOM CBS3M B COCIMHEHMSX, 3apsj] MOHA, XapaKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX U OpPraHWYECKUX COCJAUHEHUW, OKHUCIUTEIb U
BOCCTAHOBUTEJb, IPUHAIJICKHOCTD BEIIIECTB K Pa3HbIM KJIaCCaM HEOPraHUYECKUX U
OpPraHUYECKUX COCITMHCHUN;

*  XapaKTepu30BaTh: SJEMEHTHl MaJbIX MEPHUOJIOB MO HUX IMOJOXKEHUIO B
[lepuonnueckoit cucreme JI.MI. MeHnaeneeBa; oO0mmMe XUMHUYECKHME CBOWMCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX WU OPraHUYECKUX
COCIMHEHUI; CTPOCHUE U XMMHUYECKHE CBOMCTBA M3YUYEHHBIX HEOPraHUYECKUX U
OPTraHUYECKUX COCIUHECHUN;

*  OOBSACHATBH: 3aBUCHMOCTh CBOWMCTB BEIIECTB OT HUX COCTaBa U CTPOCHMUS,
IPUPOJy XUMHUYECKOM CBsI3M (MOHHOM KOBAJEHTHOH, METAINIMYECKOU M
BOJIOPOJIHOM), 3aBHCHUMOCTh CKOPOCTH XHMHYECKOM peakIMu U IOJO0XKEHUE
XUMHUYECKOTO PAaBHOBECHS OT Pa3INYHBIX (DAKTOPOB;

* pemiaTh: pacyETHBIE 3aJlauu M0 XUMUYECKUM (HOpMYJIaM U YPaBHEHUSIM;

HCMOJIb30BaTh MPHUOOPETEHHbIE 3HAHMSI W YMEHHUS B  MPAKTHYECKOU
JEATEeIIbHOCTH U TIOBCEAHEBHOM KU3HU:

* 1719 OOBSICHEHHSI XUMHYCCKHUX SIBJICHUM, MPOUCXOISIINX B MPUPOJIE, OBITY U
Ha MMPOU3BO/ICTBE;

*  ONpE/CNICHUS BO3MOXKHOCTU MPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUN B
PA3IMYHBIX YCIOBUSAX U OLIEHKU UX MOCJICACTBUIA;

* DKOJOTMYECKH rPaMOTHOTO MOBEJCHHUS B OKPYKAIOLIEN CPELE;

* OIICHKM BJHUSHUA XUMHUYECKOTO 3arpsi3HCHHUS OKpPYKaloIed Cpeabl Ha
OpraHu3M YeJIOBEKa U JPyTHUE KUBbIC OPTaHU3MBbI;

* 0Oe3omacHOro oOpamieHus ¢ TOPIOYMMU M TOKCUYHBIMH BEIIECTBAMH U
71a060paTOPHBIM 000PYAOBAHUEM;

*  TPUTOTOBJICHHS PACTBOPOB 3aJaHHON KOHIIEHTpAllMM B OBITY W Ha
MIPOU3BOJICTRBE;

. KPUTHYECKON OIIEHKH JOCTOBEPHOCTH XHUMHUUYECKOW HWHQpOpMaIuu,
MOCTYMAIOIIEH U3 Pa3HbIX UCTOYHUKOB.

1.2.2. Ilnanupyembie pe3y/jbTaTbl OCBOCHHS 0011e00pa30BaTeIbLHOM
IUcHUIINHBI B c00TBeTCcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3HaueHre TUCITUITITNHA UMeeT TIpHu hopmupoBanuu U pazButuu OK
u IIK. Ilpu wusydeHum mucuMIUIMHBI «XUMUS» Y CTYACHTOB (DOPMUPYIOTCS
CJIIEAYIOIIME KOMITETCHIMH

Kox HaumeHnoBanue pe3yJjibTaTa 00y4eHust

Boibuparb  cnocoObl  pemieHuss  3ajad  Npo¢ecCHOHAIbHOU
JESITEIbHOCTH MMPUMEHHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM
Hcnonp30BaTh COBpEMEHHBIE CpEACTBA IMOHMCKAa, aHaiu3a U
OK 02. | unTepnpetanuu nHHopManru, 1 ”HGOPMAITMOHHBIE TEXHOJIOTUU AJIS
BBINOJIHEHMSI 33/1a4 NPOECCHOHATBLHON ACSITEIHOCTH.

D¢ddexTuBHO B3aUMOACHCTBOBATh W pabOTaTh B KOJUICKTHBE U
KOMaHJIe.

OK 01.

OK 04.




OK 07.

CopeiicTBOBaThH COXPaHEHUIO OKpYy>Karolen cpenpl,
pecypcocOepexeHHIo, TPUMEHATh 3HAHUSI 00 M3MEHEHUHU KJINMara,
MPUHLIUIIBI OEPEKITUBOTO MTPOU3BOJCTBA, 3P (HEKTHUBHO ACHCTBOBATH B
YpE3BbIYANHBIX CUTYaLIHSIX.

[IK 1.4.

OcymiecTBIATh OTIePAaTUBHBIN KOHTPOJTh KauecTBa u
CBOCBPEMEHHOCTH BBITIONTHEHUSI TEXHOJIOTUYECKUX OIEpanuid, u
pa3paboTKy TPEIOKCHHA 10 COBEPIICHCTBOBAHUIO TEXHOJIOTUU B
o0nacTh coAepX aHWsi W pa3BElCHHUS CEIbCKOXO3HCTBEHHBIX
KUBOTHBIX, 3arOTOBKH, XpaHEHUS, TOJATOTOBKH K HCIOJIB30BaHUIO
KOPMOB, TIONyY€HUs, TICPBUYHOM TMEpepabOTKH ©  XPaHCHUS
OPOAYKIMHA, B TOM 4YHCJIE, C MCIOJIb30BAaHUEM KOHIEIIIUU
OEepEKIIMBOTO MPOU3BOJICTBA.




Kox u HaumenoBanue

IInanupyemMble pe3yJbTaTbl 0CBOCHHS IMCUHHIJIUHBI

(popmupyembIx
KOMITeTeHI Ui
Oo0mme JucuunimHapHble

OK 01. Bri6upats JIMYHOCTHBIE Pe3YJbTATHI J0JKHbI OTPAXKATH B JAucnunimHapHbie pe3yJbTaThbl U 10JKHBI OTPAKATD:
CIOCoObI peleHus 3anad YacTH: I1P6 01. copMHUpOBaHHOCTH MPENCTABICHHUHI: 0 XUMUYECKON
npodeccuoHanbHOM TPYAOBOT0 BOCIMTAHMA: COCTaBJISIIONICH €CTeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIU
JeSTEIbHOCTH TFOTOBHOCTh K TpPYyAYy, OCO3HAaHUE LEHHOCTU XUMHUHM B TIO3HAHUU SIBJICHUM NpUpoAbl, B (POPMUPOBAHUU
MPUMEHUTEIHHO K MacTepcTBa, TPYA0II00uE; MBIIUICHUST U KYJIbTYphl JTUYHOCTH, €€ (PYHKIHMOHAIbHON
Pa3IUYHbIM KOHTEKCTaM TOTOBHOCTh K AKTUBHOMN JeSITeIbHOCTH IPaMOTHOCTH, HEOOXOIUMOW MJii pELIeHMs] MPAKTHUECKUX

TEXHOJOTUYECKON U COLMAIBHON HAPABIEHHOCTH,
CIIOCOOHOCTh ~MHHUIIMUPOBATh, IUIAHUPOBATh U
CaMOCTOSATENILHO BBIMOJHATh TAaKYIO JIEATEIbHOCTD;
MHTEPEC K pa3InuHbIM chepam mpodeccHoHaTbHON
NEeSTETLHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynaymiedt mpodeccun U pealn30BHIBATH
COOCTBEHHBIC )KU3HEHHEIC TIJIAHbI;

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

MeTtanpeameTHble pe3yabTaThl AOJIKHBI
0TPakKaTh:

OBjlaleHHe  YHMBEpPCAJIbHBIMH  Y4eOHBIMHU
NMO3HABATEJIbHBIMM IEHCTBUSIMHU:

a) 0a30Bble JOTHYeCKHE JeCTBHS:
CaMOCTOSITEIIbHO (hopMynupoBath u

aKTyaJ M3HpOBaTh MPOOJIEMY, paccMaTpUBaTh €¢
BCECTOPOHHE;

yCTAaHABJIMBATh CYIIECTBCHHBIH MpPU3HAK WU
OCHOBAaHUA IJIs1 CpaBHeHI/IH, KJ'IaCCI/I(l)I/IKaI_[I/II/I 158
0000IIEeHHS;

ONpeNeNATh  LEMH  JeATEIHLHOCTH,
[apaMeTpbl U KPUTEPUU UX JTOCTUKECHUS;

3a71aBaTh

3a/1a4 U HKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeEIe;

IIP6 02. BnageHre CUCTEMON XMMHYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONINE TOHATUS  (XUMUYECKUN
SJIEMEHT, aToM, 3JIeKTpOHHas 000j0YKa aroma, s-, p-, O-
JJIEKTPOHHBIE  OpOMTaIM  aTOMOB, HMOH,  MOJIEKYJIa,
BaJICHTHOCTb, 3IEKTPOOTPHULIATENBHOCTb, CTEINEHb
OKHCJICHUSI, XUMHUYECKas CBSI3b, MOJb, MOJISIpHAs Macca,
MOJISIpHBIA 00BbeM, YTIEpOAHBINH CKeneT, (yHKIMOHATbHAs
TpyIIa, paauKkal, U30MepHsi, U30MEPbI, TOMOJIOTUYECKUN PSIJI,
TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPOA- M a30TCOAEpKAINE
COCTMHEHMS, OMOJIOTUYECKU aKTUBHBIE BEIeCTBa (YTIICBOIHI,
KUpBI, OENMKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE ~ COEAMHEHUS,  KPHUCTATHYECKas
pelieTka, THUNBl XUMHUYECKHX pPEaKIuil (OKUCIHTEThHO-
BOCCTAHOBUTEIBHBIE, 9K30-U JHAOTEPMHUUYECKUE, DPEAKIIUU
HMOHHOTO O0OMEHa), pacTBOP, AJCKTPOIHTHI, HEAIEKTPOIUTHI,
AIEKTPOJIUTHYECKAS JUCCOTTHAITHS, OKHUCITUTEb,
BOCCTAHOBUTENIb,  CKOPOCTh  XHMHMYECKOW  pEaKluu,
XMMHYECKOE pPABHOBECHE), TEOPHUM M 3aKOHBI (TEOpHs
XUMUYECKOTO CTPOCHHUS OpraHMYecKux Bemects A.M.
bytnepoBa, Teopus SJIEKTPOJIUTHYECKONW JTUCCOLMAIUU,

9




BBIABJIITH 3aKOHOMCPHOCTH MW IIPOTHUBOPCUUA B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBAThH
COOTBETCTBUE pE3YyJIbTATOB ILEJSIM, OICHUBAThH
PHUCKU MOCIEACTBUM NESTENbHOCTH;

Pa3BUBATh KPCATHUBHOC MBLINUICHHUC IIPpHU PCUIICHHUN
KU3HEHHBIX MPoOIIEM.

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

BBISIBJISITH  [IPUYUHHO-CIICJACTBEHHBIE CBA3M U
AKTYAJIM3UPOBATh 3aAa4y, BblIBUT'ATh I'MIIOTE3Y €€
pelIeHus, HAXOAUTh apTyMEHTBI TUIST
JI0Ka3aTeIbCTBA CBOUX YTBEPXKJICHUMU, 3aJ1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,;

aHAIIM3UPOBATh TMOJYYEHHbIE B XOJ€ PpEIICHHS
3aaa4n pe3yJibTaTbl, KPUTUUYCCKU OLCHUBATHL HUX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh HU3MEHEHUE B
HOBBIX YCJIOBUAX;

yMETh MEePEHOCUTH 3HAHUS B MO3HABATEIHHYIO U
IMPAKTUYCCKYIO oOnactu KHU3HEACATCIIbHOCTH,

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

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

nepuoauyeckuit 3akon [[.1. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHMMHH,
(akTonoruueckue CBENEHUS O  CBOWMCTBaX, COCTaBe,
MOJy4YeHUH U O€30IaCHOM HCIIOJIb30BAaHUM BaKHEUIIMX
HEOPraHUYECKUX M OPraHMYeCKUX BEIIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJIOBEKA;

ImP6 03. chopMUpPOBaHHOCTP  YMEHHH  BBISIBIISTH
XapaKTepHbIE IPU3HAKU U B3aUMOCBSA3b U3YUEHHbBIX IOHITUH,
NPUMEHATh COOTBETCTBYIOIIME TMOHATHUS TIpU ONHCAHUHU
CTPOCHHSI W CBOMCTB HEOPraHMYECKHMX M OPraHUYECKUX
BELIECTB M MX MPEBpPALICHUIN; BBIABISATh B3aUMOCBS3b
XUMUYECKUX 3HAHUN C TIOHATUSIMHA W TPEICTaBICHUSIMU
JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

IIP6 04. chopMHpOBAaHHOCTE YMEHHH HCIOJIB30BATh
HAaMMEHOBAHMSI XMMUYECKHX COCIMHEHHM MEXKIyHapOIHOTO
COK03a TEOPETUYECKON U NPUKIIATHON XUMHUH U TPUBHUAIIbHBIE
Ha3BaHMUA BaXHEWIIWX BellecTB (ITUIICH, AalleTHIIEH,
rmneput, GeHon, QopmanbAeTrua, YKCYyCHas KHCIOTa,
[JIMIWH, YrapHbId Ta3, YIrIeKHUCIbId ra3, aMMHak, rameHas
W3BECTh, HEralleHas W3BECTb, IMUThEBAs coia U JPYTux),
COCTaBIATh (HOPMYJIBI HEOPTaHMYECKUX U OPTaHUYECKUX
BEIIECTB, YPaBHEHUS! XMMHUUYECKUX PEAKIMM, OOBACHATH UX
CMBICIT; TIOATBEPKIATh XapaKTepHble XMMUYECKHUE CBOMCTBA
BEIIECTB COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMH U 3aMUCSIMU
YPAaBHEHUN XUMUYECKUX PEAKIUN;

IIP6 05. cdhopmupoBaHHOCTH YMEHUM yCTaHABIMBATH
MIPUHAJIE)KHOCTh M3YUYEHHBIX HEOPraHUYECKUX u
OpraHMYECKHUX BELIECTB K OINpeAeNeHHbIM KjaccaMm |
TpyIaM COEIMHEHUM, XapaKTepu3oBaTb HUX COCTaB U
Ba)KHEHIINE CBONCTBA; OMNPENENATh BUABI XUMHUYECKUX
cBs3el (KOBAJIEHTHAs, MOHHAsI, METAINTMYECKAsl, BOJIOPOJIHASA ),
THUTIBI KPUCTAITTYECKUX pelieTox BELIECTB;
KJIaCCU(UIIUPOBATH XUMUUYECKUE PEAKIIHH;

I1P6 07. chopMUpOBaHHOCTH YMEHHI IPOBOIUTH PACUETHI 110
XUMHYECKUM  QopMyJlaM U ypaBHEHHUSIM XHUMHUYECKHX
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peakuuii ¢  HCHOJb30BaHMEM  (PU3NYECKUX  BEJIMYHUH,
XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0bemMa (HOpMaJbHbIE YCIIOBHUS) ra30B, KOJIUYECTBA
BEILIECTBA; HMCIIOJIb30BaTh CHCTEMHBbIE XMUMHYECKHE 3HAHUS
JUIS. TPUHATUS PEIIeHUH B KOHKPETHBIX IKHU3HEHHBIX
CUTYaIIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHUEM.

OK 02. Hcnoms3oBarthb

COBpPEMEHHBIE  CpEJCTBa
NOWCKa,  aHaiW3a W
UHTEPIIpETaIuu
uHpOpMaLUn u
UH(pOpPMaIOHHBIE
TEXHOJIOTUH ISt
BBITIOJTHEHUS 3amaq
po(hecCHOHATTLHOM
JeATEIILHOCTH

JIMYHOCTHBIE Pe3YJIbTATHI J0JIKHbI 0TPAXKATH B
4acTu:

HEHHOCTH HAYYHOI'0 MO3HAHMS:
c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKH U OONICCTBCHHOW IPAKTUKH,
OCHOBaHHOI'O Ha JAaore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MUPE;

COBEPLICHCTBOBAHHUE SA3BIKOBOM M YMUTATEIBCKOU
KYJIbTYpPbl KaK CpPEJICTBa B3aUMOJICHCTBUS MEKIY
JIIOZBMHU U IIO3HAHUS MUPA;

OCO3HAHME LIEHHOCTM HAy4YHOW JEeATEIIbHOCTH,

TOTOBHOCTh ~ OCYIIECTBISTH  IMPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JESTENBHOCTD
WHIUBUAYAIbHO U B TPYIIIIE.

MertanpeameTHbie pe3yJIbTaThl HOJIKHBI
0TPakKaTh:

OBnajgenne  yHHUBEpCAJIbHBIMH  y4eOHBIMH

NMO3HABAaTCJIbHBIMHU IICﬁCTBHSIMP[:

B) padorta ¢ nHgopmanmeii:

BJIaJIeTh HABBIKAMH IOJY4YEHHUS HHPOpPMALUU M3
HUCTOYHHUKOB pPA3HBIX THUIIOB, CaMOCTOATCIIBHO
OCYILIECTBIIATH MTOUCK, AaHAJIN3, CHCTEMATU3aLUI0 U
MHTEpIpEeTAINIO HH()OPMAaLIUK Pa3IunYHbIX BUJOB U
¢bopM npencTaBieHus;

co3laBaTh TEKCTHl B PAa3IMYHBIX (Qopmarax c
y4eTOM Ha3Ha4YeHus HUHPOpPMALUU U LEJIeBOH

JAucunmimHapHbie (IpeaIMeTHbIe) Pe3yJbTAThI U J0JIKHbI
0TPaXKaTh:

IIP6 06. BiageHHE OCHOBHBIMM METOJAMH Hay4HOI'O
MO3HAHMS BEIIECTB M XMMUYECKUX SIBJICHUN (HAOIO/IEHuE,
U3MEpEHHE, FIKCIIEPUMEHT, MOJICIIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTH YMEHHI TPOBOAUTH PACUETHI 110
XUMHYECKHUM  QopMyJiaM U  ypaBHEHUSM XHUMHYCCKHX
peakiuili C  HCIONb30BaHMEM  (PU3UYECKUX  BEJIMYHUH,
XapaKTEepU3YIOUINX BELIECTBA C KOJWYECTBEHHON CTOPOHBI:
Macchl, o0bemMa (HOpMaJbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA
BEIIECTBA; HCIOJb30BAaTh CHUCTEMHbIE XUMHUYECKHE 3HAHUS
JUISL  TIPUHATHAS ~PEIICHUM B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;
IP6 08. chopMuUpPOBAaHHOCT, yMEHUUN IUTAHUPOBATH W
BBIMOJHATh ~ XUMHUYECKUH  OKCIEPUMEHT  (IIpeBpaleHHS
OpraHMYECKHUX BELIECTB MpU HarpeBaHUM, IOJyuEeHUE
STUJIEHA U U3yUYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKLIUU Ha
aNbJIerU/Ibl, Kpaxmaj, YKCYCHYIO KHCIIOTY; JeHaTyparus
OCeKOB TpH HArpeBaHUU, IIBETHBIC pEAKIMH OENIKOB;
MPOBOJUTh pPEaKLUd HOHHOIO OOMEHa, OMpEeNiTh Cpeay
BOJHBIX PAcCTBOPOB, KaueCTBEHHBIC PEaKIMu Ha cyibdart-,
KapOOHAaT- U XJOPHUA-aHUOHBI, HA KAaTHOH aMMOHHUS; peliaTh
SKCHEpUMEHTAIbHbIE 3aJaud 1o TemaMm "Meramisl" u
"Hemetamibl") B COOTBETCTBHM C TMpaBUIaMH TEXHUKU
0€30IacCHOCTH  NpH  OOpallleHHH ¢  BEllecTBaMH U
1abopaTOPHBIM 00OpPYOBaHUEM; TIPEICTABIATh PE3YIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUUH
COOTBETCTBYIOIIUX peakuuid U (GpopMyIupoBaTh BBIBOABI Ha
OCHOBE 3THUX PE€3YJbTATOB;
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ayIUTOpUH, BBIOMpAass ONTUMAIBHYI  (popMmy
MIPEJICTABJICHUS U BU3YaJIH3aIi;

OLICHUBATh JIOCTOBEPHOCT, JETUTUMHOCTD
nH(popManuy, €€ COOTBETCTBUE NIPABOBBEIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

BIIQJICTh HABBIKAMH PACIIO3HABAHUS W 3alUTHI
nHpopmanuu, WHHOPMAIMOHHONH 0€30MacHOCTH
JUYHOCTH.

IIP6 09. chopMUPOBAHHOCTH YMEHHS aHAIH3UPOBATH
XUMHAYECKYI0 HMH(OpMaIuio, TMOJy4yaeMyr U3 pa3HbIX
HMCTOYHUKOB  (CpPEICTB MaccoBod uH(pOpMamuu, CeTh
HHuTtepHeT u apyrue).

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

- JIMYHOCTHBIE pe3yabTaThbl JOJKHBI OTPAXKaATh
B 4aCTHu:

IpaKaAaHCKOI0 BOCIIUTAHMUA:

TOTOBHOCTbL BE€CTHU COBMCCTHYIO ACATCIILHOCTL B
HHTCPCCAX I'paKJAaHCKOI0 O6IJ.[CCTBa;

YMCHUC B3aUMOJCUCTBOBATh C COLMAJIbHLIMHU
HHCTUTyTaMU B COOTBCTCTBHUU C UX q)YHKHI/IFIMI/I u
Ha3Ha4YCHUCM.

MeTtanpeaMeTHblie pe3yJIbTaThl JMOJIZKHBI
0TPAXKATh:

OBnaneHue YHHBEpPCAJbHBIMHU
KOMMYHUKATHBHBIMU /I CTBUAIMM:

0) COBMeCTHAasI /1eATeJIbHOCTD.

IIOHUMATh u HUCITIOJIB30BAaTh npeumynieCTBa

KOMaHIHOW ¥ UHIMBUIYaIbHOU paboTHI;
IPUHUMATh LEIM COBMECTHOM JEATEIIbHOCTH,
OpPraHu30BbIBaTh U KOOPJIUHUPOBATH JEUCTBUS MO
€€ JOCTW)KCHHUIO: COCTaBIIATh IUIAH JCUCTBUM,
pacnpenensaTh pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CYyXJaTh pe3yIbTaThl COBMECTHOM paboThI;
KOOPJIUHHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHSIX
pEeaIbHOTO, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

OCYIIIECTBIIATh MMO3UTHUBHOE CTpaTEernyecKoe
MOBEJICHUE B PA3JIMYHBIX CUTyalUsAX, MPOSBILITh

JucuuniuHapHblie (MpeAMeTHbIE) Pe3yJIbTAThI H 10JKHBI
0TpaKaTh:

- IIP6 08. cpopmMupoBaHHOCTH yMEHHH IUJIAHUPOBATh U
BBIMOJHATh ~XUMHUYECKUN  SKCIEPUMEHT  (IIPEBpPALICHUS
OPraHMYECKUX BEIIECTB TMpPU HArpeBaHUH, MOTyuYEHUE
STWJIEHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIE PEAKIIUU Ha
aNbJIETH/IbI, Kpaxmaj, YKCYCHYIO KHCIOTY; JeHaTypalus
OCJIKOB TP HArpeBaHWM, I[BETHBIE PEAKIUU OCIKOB;
IPOBOJUTh PEAKIIMM HMOHHOTO OOMEHa, ONpeAeNsaTh Cpery
BOJHBIX PAcTBOPOB, Kaue€CTBEHHBbIE peakluu Ha cyibdar-,
KapOOHAT- U XJIOPHI-aHHUOHBI, HA KATUOH aMMOHHUS; pPeliaTh
SKCTIIEpUMEHTANIbHBIE 3aJaud 1Mo TemaMm "Mertamisl" u
"Hemerannbl") B COOTBETCTBUM C IpaBWJIaMH TEXHUKU
0e30macHOCTH Mpu  OOpamieHWHd C  BEIIeCTBAMU |
1a00paTOpHEIM 000PYIOBaHUEM; TPEICTABIATH PE3YyIbTaThI
XMMHYECKOr0 HSKCIIEpUMEHTa B (OpMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (GpopMyIHUpoBaTh BBIBOABI HA
OCHOBE 3THX PE3YJIbTaTOB.

12




TBOPYECTBO u BOOOpaxeHHeE, OBITB
WHUITUATHBHBIM.

OgBiageHne yHMBePCAJIbLHBIMHU PeryisiTHBHBIMH
AefCTBUAMMU:

I) IPUHATHE ce0sl U APYTUX JIIOAei:

MPUHUMATh MOTUBBI M apryMEHTHI IPYTUX JIIOJIeH
[P aHAJIN3€ Pe3yJIbTaTOB JACSITENbHOCTH;
MIpU3HABaTh CBOE MPAaBO U MPaBO JIPYTUX JIOAeH Ha
OIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TO3UIIUU
JPYTOro 4eoBeKa.

OK 07. CogeiicTBOBaTh

COXPaHECHHIO

OKpY Karomien cpepl,
pecypcocOepeKeHuIo,
OPUMEHATh 3HaHUA 00
U3MEHCHHUU KJIMMara,
HPUHIUIBL  OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CHUTYyaIHMsIX

JINYHOCTHBIE Pe3yJIbTATHI JOJIKHBI OTPAKATH B
YacTu:

JKOJIOTHYECKOr0 BOCIIMTAHUS:
c(OPMUPOBAHHOCTh JKOJIOTUYECKON  KYJIbTYPBHI,
[NOHMMAaHHUE BIUSHUS COLUAIBbHO-DPKOHOMUYECKUX
IIPOLIECCOB  HAa  COCTOSIHUE  NPUPOJHOW U
COLIMAJIbHOW  Cpelpl, OCO3HaHUE TJI00aIbHOIO
XapakTepa dKOJIOTHYeCKHX Mpo0ieM;
IUIAHUPOBAaHUE W OCYLIECTBIEHUE JIEHCTBUH B
OKPY’KaloIllel Cpele Ha OCHOBE 3HaHUA Lelled
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

AKTUBHOE HENPUATHE IEHCTBUM, TPUHOCAIIMNX BPEL
OKpYKarollei cpese;

yMEHHE  MPOTHO3UPOBATH  HEOIArONpPUSATHBIE
9KOJIOTMUECKHE MOCIEACTBUS NPEIIPUHUMAEMBIX
JEWCTBUM, MPEIOTBPAIATh HUX;

paciiipeHHe OMbITa JeSTEIbHOCTH YKOJIOTUYECKOM

HaIpPaBJIEHHOCTH.

MertanpeameTHble pe3yJIbTaThl HOJIKHBI
0TPa’KaTh:

OBnageHne  yHHBepCAJbHBIMH  y4eOHBIMH

MO3HABATE/bHBIMH AeliCTBUSIMH:
B) padorta ¢ nHgopManmeii:

JucuuniuHapHblie (MpeaMeTHbIE) Pe3yJIbTAThI H 10JKHBI
0TPakKATh:

IIP6 01. chopmMupoBaHHOCTH MPEACTABICHUN: O XUMUYECKOU
COCTABJISIFONIEH €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, PO
XUMHUHM B TO3HAHWUU SBJICHUM MPHUPOABI, B (POPMUPOBAHUU
MBIIIUICHUSI ¥ KYJIBTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOTUMOW I pelIeHHs] MPaKTHUYECKUX
3a/1a4 ¥ YKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

IIP6 10. cpopMupOBaHHOCTb YMEHUI COOJIOJIATh MpaBUIIa
SKOJIOTHUECKH IIeTIECO00pPAa3HOTO TMOBEACHHUS B OBITY U
TPYJIOBOM JEATENHHOCTH B IEJISIX COXPAHEHUS] CBOETO
3I0POBbSl U OKpPYXKaIOIIEH MPUPOJHOM CpEIbl; YUYUTHIBAThH
OTMAaCHOCTh  BO3JCHCTBUS  HA  JKUBBIE  OPraHU3MBI
ONpENICTICHHBIX BEIIECTB, IIOHMMAas CMBICI IIOKa3aTess
NpeIeTbHON TIOMYCTUMOW KOHIIEHTPALIUH.
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UCIIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX U

KOMMYHUKAIIMOHHBIX TEXHOJOTUW B PEIICHUU

KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX u

OpPraHM3allMOHHBIX  33/lad €  COOJIOJIEHUEM

TpeOOBaHUI IPrOHOMUKU, TEXHUKU O€30MMaCHOCTH,

TUTUEHBI, PECYpPCOCOCPEkKEHUS, TMPABOBBIX U

TUYECKUX  HOpPM, HOpPM  HH(OpPMALMOHHON

0€30IaCHOCTH.
[IK 1.4. B 001acTH HEHHOCTH HAYYHOT'O NO3HAHMS: I1P6 01. chopMupOBaHHOCTH NIPECTABICHUAN: O XUMHICCKON
Ocy1ecTBIsATH - c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COCTaBJISIIONICH €CTeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIU
OTIEPATUBHBIM  KOHTPOJIb COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO XUMHUHM B TO3HAHWUW SIBJICHUHA MPHUPOABI, B (POPMHUPOBAHUU
KayecTBa u pa3BUTHUA HAyKu U OOLIECTBEHHOW MPAKTUKH, MBIIUICHUST U KYJIbTYpPhl JTUYHOCTH, €€ (PYHKIMOHAIbHON
CBOEBPEMEHHOCTH OCHOBAHHOTO Ha Jiasnore KYJBTYP, rPAaMOTHOCTH, HEOOXOIMMOM IJisi PEIICHUS TMPaKTUUECKHX
BBITIOJTHEHUS CHOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MecTa B 3a/1a4 U HKOJIOTMYECKd 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY
TEXHOJIOTHYECKUX MOJIMKYJIbTYPHOM MHPE; 3JI0POBBIO U TIPUPOTHON CpeIe;
orepanuii, 1 pa3padoTKy - OCO3HAaHHME IEHHOCTU HAy4YHOU MAesTeIbHOCTH, IIP6 06. BiageHHe OCHOBHBIMH METOJAMH HAy4YHOTO
MpEITOKCHU I o TOTOBHOCTh  OCYIIECTBIIATH  MPOEKTHYIO U TO3HAHMS BEIECTB M XMUMHUYECKUX SIBIICHUN (HAOJIIOJEHUE,
COBEPILICHCTBOBAHUIO HCCIIEI0BATENbCKYO NEeSTETbHOCTD U3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHUE);
TEXHOJOTHH B 00IacTH WHJIMBHUIyalbHO U B TPYIIIIE. I1P6 07. chopMUPOBAaHHOCTH YMEHHI TPOBOAUTH PACUYETHI 11O
coJiepKaHus u OBjaneHue  YHUBEPCAJIbHBIMH  Y4eOHBIMU XUMUYECKUM  (opMyJiaM H  ypaBHEHUSIM XHMHUUYECKHX
pa3BeeHUs NMO03HABATEJIbHBIMU J1eHCTBUSIMH: peakiuii C  HCMIONb30BaHHEM  (PU3UYECKUX  BEJIMYHUH,
CEIBCKOX035MCTBEHHBIX - OCYUIIECTBJISITh  II€JICHANPABICHHBIM  TTOWCK XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:

KUBOTHBIX,  3arOTOBKH,
XpaHeHus, TOJATOTOBKU K
MCIIOJIb30BAaHUIO KOPMOB,
MOJIyYEeHUs, NEPBUYHOU
nepepaboTKU M XpaHEeHHUs
IPOAYKIIMH, B TOM YHUCIIE,
c HCIIOJIb30BAHUEM
KOHIICTIIINH OepeKIINBOTO
IIPOU3BO/ICTBA.

IepeHoca CpeacTB M CHocoOOB  JEHCTBUS B
MPOECCHOHANIBHYIO CPELY;

- YMETh NEPEeHOCUTh 3HAHUS B IMO3HABATEIbHYIO U
IMPAKTUYCCKYIO o0JacTu KHU3HCACATCIIbHOCTH,

- yYMeTb MHTErpHUpOBaTh 3HAHUSA U3 pa3HBIX
MpeIMETHBIX o0acTei.

Macchbl, 00bemMa (HOpMajbHBIE YCIIOBHS) I'a30B, KOJIMYECTBA
BEIIECTBA; HCIOJb30BAaTh CHCTEMHBIE XMMUYECKHE 3HAHUSA
JUI TPUHATUS PEIIEHUH B KOHKPETHBIX JKHU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHEM,;
IIP6 10. chopMUpPOBaHHOCTh YMEHUN COOIIOAThH MpaBUIIa
9KOJIOTHUECKU 11eJIECO00pa3HOr0 TMOBEACHUS B OBITY U
TPYAOBOW JAESITENBHOCTH B LENSIX COXPAHEHHS CBOETO
3I0POBbSI M OKPYKAOIIEH NPUPOJHOM CpEIbl; YUYHUTHIBAThH
OMACHOCTb  BO3JEHCTBUS  HA  JKUBBIE  OPraHU3MBbI
ONpEJIECTICHHBIX BEIIECTB, ITIOHUMAas CMBICI [OKa3aTems
NPEACIIBHON JOIYCTUMON KOHLEHTPALUU.
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2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCHUNJIAHBI

2.1 O0bem yueOHO# JTUCHMILVIMHBI U BUABI y4e0HOI padoThI

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. U..
TEOPETUUICCKOE 0OyUCHHE 48
7ab0paTOpHBIC 3aHITHUS -
NupuBuayaabHbIi NPOEKT (1a/HeT) Her
IIpomexytounas arrecrauus: UKP 1 cemect
(9x3ameH) 2 ceMecTp.
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2.2. TemaTu4ecKkMid IJIAH M COAEPKAHUE TUCIATIIIMHBI

dopmupye
HaumeHoBaHue Conep:kanne y4e6HOro Marepuaja (OCHOBHOE M MPO(hecCHOHATBLHO OPHEHTHPOBAHHOE)!, O0Bém Mble
pa3/iesioB U TeM JIa0opaTopHble M NPAKTHYECKHE 3aHATHSA, IPUKJIATHONH MO1Y.Ib YacoB | KOMIIeTeHI
UM
1 2 3 4

Conepxanue y4eOHOro MaTepuaJia 118
Pazjen 1. TeopeTnueckue 0CHOBBI XUMUH 24
Tema 1.1. Copepxxanue yuyeOHOro MmaTepuaJia 2 OK 01
OcHOBHbIE XUMUYECKHE | XMMHUYECKUH 251eMEHT. AToM. SIapo aToma, H30TOmbL. DIEKTPOHHAs 000J0UKa. DHEPrETUUECKHE
IIOHATHS U 3aKOHBI, YPOBHH, ITOYPOBHU. ATOMHBIE OpOUTaINHy, s-, P-, d- anemenTbl. OCOOCHHOCTH pachpeie/ieHUs 1
CTPOCHHUC aTOMOB AIIEKTPOHOB IO OPOHUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS
XMMHYECCKHX KOH(Urypauust aroMoB. OCHOBHbIE XUMUYECKHE 3aKOHbI
9JIEMCHTOB IIpakTnyeckue 3aHsATHS

[TpakTrueckas padota Nel. «OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUYETHI 110 YPAaBHEHUAM

XUMHUYECKHX PEaKLuii».

OTHOCUTENBHBIE aTOMHAsI U MOJIEKYJIIpHas Macchl. ModsipHast Macca. KoiaumdecTBo BemiecTsa. 1

MaccoBast 1o BemiecTa. 3akoH ABorajpo. MosspHblil 00beM ra3oB. OTHOCUTENNbHAS TNIOTHOCTD

ra3oB. PacueTsl Mo ypaBHEHHSIM XUMHUYECKUX PEAKINI C NCIIOJIb30BAaHUEM MAacCOBOH JI0JIM BEIECTBA,

o0beMa (HopMallbHbIE YCIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 1.2. Copaepxxanue yueOHOro MmarepuaJia 2 OK 01
ITepuognuecknii 3akoH | [IpakTHYecKue 3aHATHS OK 02
u ITepuosmteckas [NpakTrueckas padora Ne2. «/3yueHne neproIuueckux 3aKOHOMEPHOCTEH B UX B3aUMOCBSI3H CO K 1.4
CHCTEMa XUMHYCCKHX | crpoeHHEM aTOMOBY.
snementos JI. M. [Tepuonuueckas cucrema Xxumuueckux snemMeHToB J[.M. MenneneeBa. CBsi3b EpHOJMUECKOTO 3aKOHA U
Menneneesa, UX CBA3L | [TeproMuecKkoi CHCTEMBI XHMUYIECKHX DJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOEHHS aTOMOB.
C COBPEMCHHOH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHYECKUX DJIEMEHTOB, 00Pa3yeMbIX MU TPOCTHIX M CIIOKHBIX
TEOpHEH CTPOCHHA BEIIECTB I10 TpymnnaM u nepuojaam [lepuoanueckoit cucteMsl. 3HaU€HHE NEPUOANYECKOT0 3aKOHA U 2

aTOMOB

CUCTEMBI XUMHUUECKUX d11eMeHTOB JI.J1. MeHeneeBa B pa3BUTUU HAYKHU.

YcraHOBIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMUYECKHUX JIEMEHTOB M MEPUOINYECKUM
U3MEHEHUEM CBOMCTB XUMUYECKUX JJIEMEHTOB U UX COCIUHEHUN B COOTBETCTBHUH C IOJIOKEHUEM
[lepnonnueckoi cucreMsl. PenieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha
XapaKTepU3alUI0 XUMUYECKUX IeMEHTOB «MeTaunyeckre / HeMeTaIIIMueCKUe CBOICTBa
XUMHYECKHX 3JIEMEHTOB B COOTBETCTBHHU C MX WICKTPOHHBIM CTPOCHUEM U MOJIO)KCHUEM B
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MepUONYECKON cucTeMe XumMuieckux 3neMeHToB .M. MenneneeBay

Tema 1.3.

Crpoenue BelecTsa u
IPUPOJIa XUMHUYECKOU
cBsi3u. MHOTOOOpa3ue
BEIIIECTB

Conep:kanue y4eOHOro MaTepuaa

CtpoeHue BeniecTBa. XuMuieckas cBsi3b. Buipl XUMHUYeCcKoO CBSI3U (KOBaJIEHTHAs HETIOJSIpHAs U
NOJISIpHAsI, HIOHHAsA, MeTajuInuecKasi). Mexanu3mbl 00pa30oBaHusl KOBAJIGHTHOW XUMUYECKOM CBS3U

(0OMEeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBsi3b. BaneHTHOCTb. DIEeKTPOOTPULIATEIBHOCTb.

Crenenb okuciaeHus. MOHbI: KATUOHBI M aHUOHBI

IIpakTnyeckue 3aHATHS

[Tpaktuyeckas padora Ne3. «CTpoeHune BemecTBa U MpUpoia XUMUIECKOH CBS3M».

JleMoHCTpanus Mojenel KpUCTAIUTMYECKUX PELIETOK: HOHHOM (XJIOpUA HaTpus), aTOMHOMU (Tpadut u
ajyMas), MOJIEKYJISIPHOH (YTJIeKUCbIN Ta3, HO/), METAJUIMYECKOH (HaTpuil, Maruuii, Mezp). Pemenue
NPAaKTUYECKUX 3a/laHUI Ha COCTABIICHHUE AIIEKTPOHHO-TpaduuecKkux Gopmy 3iaemMeHToB 14
IEPUOJIOB

OK 01

Tema 1.4.
Kiaccudukanms,
¥ HOMCHKJIaTypa
HCOPTaHNYCCKUX
BCIIIECTB

Coaep:xxanue yueOHOIro MaTepHuaJia

Knaccugukanus Heopranndeckux BemecTB. HoMeHKIaTypa HEOpraHMYeCKHX BEIIECTB (OKCHIBI,
THJIPOKCUIbI, KUCIIOTHI, COJIM). BeliecTBa MOJIEKYIIPHOTO ¥ HEMOJIEKYJIIPHOI'O CTPOEHHUS.
ArperaTHble cOCTOSTHUS BenlecTBa. Kpucrammmueckue n amopdHble BerecTBa. 3aKkOH MOCTOSHCTBA
cocTaBa BelecTBa. THIbl KPUCTAJUIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHas, MIOHHAs,
MeTaJIIIn4ecKast). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTANINYECKON PEeIIETKU

HpaKTuqecm[e 3aHATHSA

[TpakTtuyeckas padora Ned. «HomeHkI1aTypa HEOPraHMUECKUX BEIIECTBY.

Pemenne npaktuyeckux 3a1laHuil MO KJIacCU(PUKALMU, HOMEHKIIATYpe U XUMHUYECKUM (hopmynam
HEOPraHMYECKUX BEIIECTB Pa3INUHBIX KJIacCOB (YrapHbI ra3, yriIeKUCIbIi ra3, aMMHuaK, rameHast
U3BECTb, HETallIeHasi U3BECTh, IUTHEBAS COJIAa U IPYTUX): Ha3BaHUS BEILIECTB MO0 MEXAYHapOIHOU
(MIOITAK) miu TpuBHalIbHONM HOMEHKIIAType M COCTaBIeHUE (POPMYIIbl XUMHUUYECKUX BEILECTB,
orpezesieHue NPUHAIIEKHOCTH K Kiaccy. [lonck nnopmanyu rno Ha3BaHUSAM, HUJIEHTU(PUKATOpaM,
CTPYKTYPHBIM (popMyniaM. AHAJIN3 XUMUYECKON HH(DOPMAITUH, OTy4aeMOi U3 pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoii nHpopmanuu, cetb HTEpHET U ApyTHE)

OK 01
OK 02

Tema 1.5.
Tumel XUMHUYECKUX
peakuuii

Coaep:xanue yueOHOIro MaTepuaJia

Xumunueckas peakuus. Kinaccupukanus v TUIIBI XUMHUUYECKUX pPEeaKIIU B HEOPraHUYECKOM U
OpPraHMYECKON XUMUHU. 3aKOHBI COXPAaHEHMS MACChI BEILIECTBA, COXPAHEHUS U NPEBPAILECHUs YHEPTUU
IIPU XUMUUYECKHUX peakiusiX. OKUCIUTENTbHO-BOCCTAHOBUTEIbHBIE PEAKINK (YPaBHEHUS! OKUCIICHUS-
BOCCTaHOBJICHUS, CTEIICHb OKUCIICHUS, OKUCIIUTENb U BOCCTAHOBUTEIIb, ITPOLIECCH OKUCIICHUS U
BOCCTaHOBJICHHS, Ba)KHEHIIINE OKUCIUTEIN U BOCCTAHOBUTEIH, METOJ] 3JIEKTPOHHOIO OaaHca,
JJIEKTPOJIN3 PACTBOPOB U PACILIIaBOB BEILIECTB, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKLIUN B
IPUPOJIE, IPOU3BOJCTBEHHBIX MPOLIECCAX U KU3HEAEATEIbHOCTH OPraHU3MOB)

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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JlaGopaTtopHnas pabota Nel «THUITBI XUMHUYECKUX PEAKITHIN.

HccnenoBanue TUTIOB (10 COCTaBY U KOJIMYECTBY HCXOIHBIX U 00Pa3yIOIIUXCSI BEIIECTB) U MPU3HAKOB
XUMHUUYECKHX peakiuii. CocTaBleHne ypaBHEHUH peaklnii COeAMHEHUS, PA3JI0KEHUSI, 3aMELICHHS,
oOMeHa, B T.4. peaKI[uii TOPEHUs1, OKUCIIECHU-BOCCTaHOBJICHUs. COCTaBIECHUE U YPABHUBAHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM AJIEKTPOHHOTO OanaHca. PacueTHble 3a1aun Ha
HAaXO0X/IEHUE OTHOCUTEIILHON MOJIEKYJIIPHOM MaccChl, ONpeiesIieHne MaCCOBOM JOJU XUMHUUYECKUX
9JIEMEHTOB B CJI0)KHOM BEIIECTBE

Tema 1.6.

CKOpOCTh XUMUYECKUX
peakiui. XuMHUYECKOE
paBHOBeEcCHE

Conep:kanue y4eOHOIro MaTepuaa

CKOpOCTh peakiiuu, €e 3aBUCUMOCTh OT Pa3IUYHbIX (PaKTOPOB: MIPUPOIBI PEAarUPYIOIIUX BEIIECTB,
KOHIIEHTPAIlUU pEearupyrolnxX BEMIECTB, TEMIIEPATYPhI U TJIOIIAAN PEAKIIMOHHON MOBEPXHOCTH.
TerutoBbie 3G (HEeKThl XUMUYECKUX PEAKITUI: IK30- M SHIAOTEPMHUUSCKHE peakiuu. OOpaTuMele
peakiuu. XuMuueckoe paBHoBecue. DakTopsbl, BIUSIONINE HA COCTOSHUE XUMUYECKOTO PaBHOBECHS
(KOHIIEHTpAIIMS PeareHTOB WIH MPOAYKTOB PEaKIINy, 1aBlieHue, Temieparypa). [Ipunmun Jle
[HIaTense

HpaKTuquRue 3aHATHUSA

[Tpaktudeckas padora NeS. «BnusHue paznuyHbix (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIUI».
Perenue npakTUKO-OpUEHTUPOBAHHBIX 3aJjaHU HAa aHANU3 (PAKTOPOB, BIMUAIOLIUX HA U3MEHEHHE
CKOPOCTH XUMHUYECKOW peaKIu. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIUH OT MPUCYTCTBUS
KaTajM3aTopa Ha IIpUMEpPe Pa3iloKEeHHs IIEPOKCUIA BOJOPOAA C IIOMOIIBIO JUOKCUA MapraHua u
Karayassl. Pemenne npakTHKo-OpueHTUPOBAHHBIX 3aJjaHUi Ha npuMeHenue npuHnuna Jle-Illarense
JUIS. HAXOJKJCHUS HallpaBJIEHUs] CMEIIEHUS] paBHOBECUSI XUMUYECKOM peakiy U aHanu3 (pakTopos,
BIMSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECHS

JlabopaTopHble 3aHATHUS

JlaGopaTtopHnast pabota No2 «3yueHue 3aBUCUMOCTH CKOPOCTU XUMUYECKON PEaKIIUu OT
KOHIIEHTPALMU pearupyromyx BEeIeCTB U TEMIIEPATYPhI».

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JTaboparopHas pabota Ne2.1 «Omnpenenenue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAILIUH
pearupyroIux BemecTsy. MccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIHH.
OnpeneneHyre KOHCTAaHTBI CKOPOCTH PEAKIIMU I'papUueCKUM METOJIOM.

2. JlaGoparopHas padota Ne2.2 «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPaTypPh».
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TeMIlepaTyphl. Pacuer sHepruu aktuBanuu
peaknuu

OK 01
OK 02
IIK 1.4

Tema 1.7.

PactBopsI1, Teopus
AJIEKTPOJIUTUYECKON
JUCCOLMALMU U HOHHBIN

Conep:xxanue yueOHOIro MaTepuaJa

PactBopsl. Buasl pacTBOPOB 110 CONEPKAHUIO PACTBOPEHHOIO BelecTBa. PactBopumocts. [lonsaTHe 0
JUCIIEPCHBIX CUCTeMax. MICTHHHBIE M KOJUTOMIHBIE pacTBOPBL. MaccoBas 0JIs BEIIECTBA B PaCTBOPE.
[TonsTue o BonopoanoM nokasareine (pH) pactBopa. DnexTponurnueckas aucconuanusi. CUIbHbIE U

OK 01
OK 02
OK 04
OK 07
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o0meH

cia0ble SJICKTPOJIUTBI, HEAJICKTPOJIHNTEI. Peakmun nonsoro oOMeHa

JlabopaTopHble 3aHATHS

JlaGopatopHas paborta Ne3 «IIpurotoBieHue pacTBOpOB».

IIpuroroBneHue pacTBOPOB 33JaHHOM MacCOBOM 10JIEM paCTBOPEHHOI'O BEILIECTBA, IIPOBEICHUE
peakuuii HOHHOro 0OMEHa, OIpeIeNIEHUE CPe/Ibl PACTBOPOB BELIECTB C IOMOLIbIO YHUBEPCAILHOTO
MHAMKaTOpa (KHcias, HeUTpasbHas, I1eJI0uHas ). 3aaHns Ha COCTAaBICHNE HOHHBIX peakluii. Pemenne
PAaKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 33JJaHUN Ha PaCTBOPBI, UCIOJIb3yeMble B OBITOBOW U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKa

JlaGopaTtopHnas pabota Nod «Peakuuu rufpoan3a.
HccnenoBanue cpeasl paCTBOPOB COJIEH, 0Opa30BaHHBIX CHIIBHBIMU U C1A0BIMU MTPOTOJIUTAMHU, U X
peakiuii ¢ pacTBOpaMHu 1eno4yu u kapoonara Hatpusi. CocTaBieHUe peaklnuii THAPOIN3a coeit

JlaGopaTtopnast pabota No5 «HMccnenoBanue JUCTIEPCHBIX CUCTEM.

Ctpoenue u GpakTopbl YCTOWYUBOCTU JUCTIEPCHBIX cucteM. CTpoeHue Mullelibl. PaccenBanue cBera
IIPH POXOKJCHUH CBETOBOTO ITyYKa Yepe3 ONTUICCKU HEOTHOPOIHYIO cpeny (3ddexra Tunmas).
[TpuroroBiieHHE U U3yYCHUE CBOMCTB IUCIIEPCHBIX CUCTEM Pa3HBIX BUIOB: CYCIICH3UH, YMYJIbCUH,
KOJUTOMTHOTO pacTBopa. CpaBHEHHE CBONCTB MCTHHHBIX U KOJIOUTHBIX PACTBOPOB, BBISBIICHUE
OCHOBHBIX Pa3IMYuil MEXIY HUMHU

IIK 1.4

KonTpoJsbnas padora 1
PKT Nel

CrtpoeHue BellecTBa 1 XMMHUECKHE peakiuu (1o pasaeny 1)

Pa3nea 2. Heoprannyeckasi XuMust
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Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIISCTB

Coaep:xxaHue yueOHOro MaTepuaJia

10

Mertamnsl. [Tonoxxenue meramioB B [lepuoanueckoit cucreMe XMMHUECKUX 3TIEMEHTOB. OCOOEHHOCTH
CTPOEHHS 3JIEKTPOHHBIX 000JI04€K aTOMOB MeTasuioB. O0ue Gpu3ndeckue cBONCTBA METAIIIOB.
CmuiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN Sl HAPSHKEHU MeTaIIOB. XMMUYECKHUE CBOMCTBA
BOKHEUIITNX METAIUIOB (HATPUM, KaJIUA, KATBIIMA, MarHui, aTIOMAHAN, IIWHK, XPOM, KEJI€30, MEJIb) U
ux coenuHeHui. Oomme cnocoOsl moyyeHus MetawioB. [I[puMeHeHe MeTalIoB B OBITY U TEXHUKE

Hewmeramisl. [Tonoxxenue HemetamioB B [lepuoauyeckoil cucteMe XuMH4eckux 3aeMenToB J[. M.
MenzeneeBa 1 0COOEHHOCTH CTpOeHUsI aTOMOB. Du3nueckue CBOMCTBA HEMETAIOB. AJUTOTPOIHS
HEMETaJUIOB (Ha MpUMeEpPe KUCIopoaa, cepsl, hochopa u yrinepoaa). XuMUUECKHE CBOMCTBA U
MPUMEHEHHE BKHEHIIINX HEMETAIIOB (TAJIOT€HOB, Cephl, a30Ta, Ppochopa, yriepoaa u KpeMHHs ) U UX
COCTMHEHUH (OKCHIOB, KHCIIOPOICOAEPKAIINX KUCIOT, BOJAOPOIHBIX coequHeHuit). [Ipumenenune
BaXXHEUINNX HEMETAJUIOB U X COCAUHEHUN

OK 01
OK 02
OK 04
IIK 1.4
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XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCHUIOB, KUCIIOT,
couieid u ap.). ['eHeTnueckas CBs3b HEOPraHUYECKUX BEIIECTB, MPUHAICKAIINX K PA3JIMYHBIM KJIaccaMm.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, BBICIIINX
OKCH/JIOB U THJIPOKCHJIOB

IlpakTHYeckne 3aHATHSA

[TpakTrueckas padota Ne6. « DU3NKO-XMMUYECKHE CBOMCTBA HEOPTaHUUYECKHUX BEIISCTBY.

CocraBiieHU€ ypaBHEHUN XUMUYECKUX PEAKIIUN C yUACTUEM MPOCTHIX U CIIOKHBIX HEOPTaHUUYECKHUX
BEIIIECTB: METAJJIOB M HEMETAJJIOB; OKCH/IOB METAJNIOB, HEMETAUIOB U aM(DOTEPHBIX IJIECMEHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBAHUN U aM(POTEPHBIX TUAPOKCUIOB; HEOPTAHMYECKHUX COJICH,
XapaKTEPU3YIOIINUX UX CBOKWCTBA. 2
Pacuérel maccel BemecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, PAaCUYEThl Macchl (00bEMa, KOJIMUECTBA
BEII[ECTBA) MIPOYKTOB PEAKIIMM, €CIIU OJIHO M3 BEIIECTB UMEET IpuMecH. Perienne mpakTuko-
OPHUEHTHPOBAHHBIX 3aJaHUI HA CBOMCTBA, COCTAaB, IMOJYyUYCHHUE U O€30IIaCHOE MCIIOJIb30BaHUE
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPO()ECCHOHATILHOMN JCSITEIBHOCTH YEJIOBEKA
JlabopaTopHble 3aHATHSA

JlaboparopHas pabota Ne6 «CBOICTBA METAJUIOB U HEMETAIIIIOBY.

Hccnenoanne pU3NIeCKNX U XUMUYECKUX CBOMCTB METAJUIOB U HEMETaJUIOB. Perenue 2
HKCTIEPUMEHTAJIBHBIX 33/1a4 110 CBOMCTBAM XMMHUYECKHUM CBOWCTBAM METAIJIOB U HEMETAIJIOB, 110
pAaclo3HABAHUIO U MOJTYUYEHUIO COEAMHEHUN METAJNIOB U HEMETAJLIOB

Tema 2.2. Coaep:xxaHue yueOHOIro MaTepuaJia 4 OK 01
Wnentuduxanms IIpakTH4eckne 3aHATHA OK 02
HCOPraHMICCKHUX [TpakTrueckas padota Ne/. «KauecTBeHHbIE XUMUYECKUE PEAKIINU, XapaKTEPHbIE Il OOHAPYKEHUS OK 04
BCHICCTB HEOPraHMYECKUX BEIIECTB (KATHOHOB U AHHOHOB)». 2

CocraBneHue ypaBHEHUH peakiinii oOHapy>keHust KaTuoHoB [-VI rpynn u aHHOHOB, B T.4. B
MOJIEKYJIIPHOM 1 MOHHOM Gopmax. Peakiinu oOHapyKeHUs HEOPraHMYECKUX BEIIECTB B peabHBIX
00BEKTaX OKpYXKaroIle cpeibl

JlabopaTopHble 3aHATHS

JlaboparopHas pabota Ne7 «nentuduxaryisi HEOpraHUIECKUX BEIIECTBY.

Pemenre skCIIepuMEHTATBHBIX 33129 IO XUMUYECKHM CBOHCTBAM METAJUIOB U HEMETAJLIOB, TI0
pacCIoO3HABAHMIO U MOJYYCHUIO COSTMHEHUH METAJUIOB U HEMETAJUIOB (B3aUMO/ICHiCTBHE THIPOKCH 1A
ATFOMHUHHS C paCTBOPAMH KUCIIOT | MIEJIOYEH, ). MTeHTH(UKANS HEOPTaHMIECKUX BEIIECTB (KaTHOHOB 2
|-VI rpynn uiam aHHOHOB) C UCTIOIB30BAHUEM HX (PU3UKO-XUMHUECKUX CBOWCTB, XapaKTEPHBIX
Ka4eCTBEHHBIX PEAKIUM.

JlaGopatopHasi paboTa Ha BEIOOD:

1. JlabopatopHas pabora Ne 7.1 « AHanmuTuueckue peakiuu katnoHoB I-VI rpynmy. [IpoBenenue
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KaueCTBEHHBIX pEaKUUi, UCTIOIb3yeMbIX ISl OOHApYyKEeHUs KaTUOHOB | rpymmbl (kanus, HaTpus,
Mmaruusi, aMmoHusi), Il rpynmsl Ha npumepe Oapus, 111 rpynmsr — cBunna, [V rpymnms — anromunus, V
rpymbl — kene3a (11 u IID), VI rpynmsr — Hukens. Onrcanue HaOI0JaeMbIX SBJICHHH M COCTABIICHUE
XUMHUYECKUX PEAKLUM.

2. JJabopaTtopHnas pabota Ne 7.2 « AHanUTHYECKUE peaKIIui aHHOHOBY. [IpoBeicHNEe KaueCTBEHHBIX
peaKIuii, HCIOIb3yEeMbIX IS OOHAPYKEHUsI aHMOHOB: KapOoHaTa, hocdara, cynbdara, cyasdhuma,
HUTpaTa, XJopuaa u ap. Onucanue HabIIOJAEMbIX SIBJICHUN U COCTAaBICHHE XUMHUECKUX PeaKIHii

Tema 2.3. Conep:kaHue y4eOHOIr0 MaTepuaJia OK 01
[IpousBoacreo OO01u1me mpeaCcTaBIeHHs O MPOMBIIUIEHHBIX CIIOCO0aX MOMyYeHHsI XUMUYECKHUX BEIIECTB (Ha MpUMepe OK 07
HEOPraHUYECKUX MIPOM3BOJICTBA aMMHAaKa, CEPHON KUCIOTHI). UepHas u 1iBeTHas Metaiunyprus. [Ipaktuueckoe
BEIIECTB. 3HAUECHUE IPUMEHEHHUE AIEKTPOJIN3a IS [TOJIyYEeHUS LIEIOYHBIX, IIEJI0YHO3EMENIbHBIX METAJIJIOB U aJTFOMUHUS.
U IpUMeHEHHE B ObITy  |CTEKIIO U CHIIMKATHAS MPOMBIIIIICHHOCTb. IIpobiieMa 0TX0/10B U TOOOYHBIX POIYKTOB
Y Ha POU3BOJICTBE IIpakTH4eckue 3aHATHS
[TpakTuueckas pabota Ne8. «Heopranuueckasi XuMusi B COBPEMEHHOM MHUPE».
Pemenne npakTuko-opueHTUPOBAHHBIX 3a/1aHUN O POJIM HEOPraHUYECKOW XUMHUU B Pa3BUTUU
MEAMIINHBI, CO3/JaHUN HOBBIX MaTepUaioB (B CTPOUTENIBCTBE U AP. OTPACISAX MPOMBIIIEHHOCTH),
HOBBIX HICTOYHHUKOB SHEPrUU (aJIbTEPHATUBHBIE HCTOUHUKH SHEPTUH) B PEILICHUHU IPoOIeM
HKOJIOTHUECKOM, JHEPreTHUECKON U MUIIeBOM 0€30MacHOCTH
Konrpoanas padora 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB (TI0 pa3nuemny 2)
PKT Ne2
Pasnen 3. TeopeTnueckue 0OCHOBBLI OPraHUYeCKOH XUMHHU
Tema 3.1. Coaep:xxaHue yueOHOro MaTepuaJia OK 01
Knaccugukanus, [TpenMeT opraHnyecKo XUMUM: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUECHUE B IOJTYYEHUH HOBBIX
CTpOCHUE BEIIECTB U MaTepuasoB. Teopusi CTpOeHUs opraHndeckux coenquHenuii A.M. bytneposa, e€ ocHOBHbIE

U HOMCHKJIaTypa
OpTraHUYCCKUX BEIICCTB

nosnoxeHus. CTpyKTypHble (GopMyJibl OpraHNnYecKUX BemecTB. I omonorus, nzoMepus. Xumuueckas
CBSI3b B OPraHUYECKUX COEAMHEHUSX: KPATHBIE CBSI3H, G- U T-CBS3H.

[IpencraBienue o kiaaccuUKaluy OpraHMYecKuX BemecTB. HoMeHkaTypa opraHu4eckux
coeIMHEHUH (cucTemMaThyeckas) U TpUBUAIbHbIC HA3BaHUs BaKHEHIIINX MPeICTaBUTENEH KIIacCOB
OpraHUYECKUX BELIECTB

IIpakTnyeckue 3aHsATHS
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[pakTrueckas padora Ne9. «HomeHkaTypa OpraHu4ecKux BEIECTBY.

OsHakomiieHHEe ¢ 00pa3liaMi OPraHUYECKUX BEIECTB U MaTepHaIaMu Ha MX OCHOBE, MOAEIUPOBAHHE
MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAOIIOICHHE U OMMCAHKUE IEMOHCTPALMOHHBIX OIBITOB TI0
NPEBPAILCHUIO OPTaHUYECKUX BEIIECTB IPH HarpeBaHUH (TUIaBJICHUE, OOYTIIMBAHNE U TOPCHHUE).
CocraBiieHHE TTOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYIT OPraHMUECKUX BEIIECTB OTACIBHBIX
KJIACCOB, UCIOJIB3YsI UX HA3BaHUS 110 CUCTEMATUYECKOI U TPUBUAIBHOM HOMEHKJIAType (3THIICH,
alleTHIICH, TIULEepuH, GeHo, popManbaeruy, yKCycHas KUCI0Ta, TIHIUH). PacueTsl mpocreiimei
(bopMyIIBl OpraHnYeCcKON MOJICKYJIbl, HCXOJISl U3 SJIEMEHTHOT0 cocTaBa (B %)

Pasnen 4. YraeBoaopoabl

14

Tema 4.1.
VYTII1eBOA0POIBI U UX
MPUPOJTHBIC HCTOYHUKH

Conep:xxanue yueOHOIro MaTepuaJa

10

[IpenenbHBIE YIIIEBOAOPOIbI (ATKAHBI): COCTAB U CTPOCHHE, TOMOJIOTHYECKUH psii. MeTaH u 3TaH:
COCTaB, CTPOCHHE, PU3NUECKUE U XMMUIECKHE CBOWCTBA (PEAKIIUU 3aMEILECHHS X TOPEHUS),
HAaXO0K/JICHUE B IPUPOJIE, IOJYUYECHHE U IPUMEHEHHE

HenpenenbHbie yrieBoaopo/ibl (aIKEHbl, alKaJUEHbl, aJTKUHBI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM psAl. DTUJIEH U MPONUJIEH: COCTaB, CTPOCHHUE,
(duznyecKkue 1 XMMUYECKHE CBOMCTBA (peakuy THIPUPOBaHUS, FaJIOr€HUPOBAHUSI, THIpaTalliH,
OKHCJICHUS U TIOTTUMEPU3AIINH) TIOTyUYeHUE U IPUMEHEHHE.

Ankanuensl: Oytanuen-1,3 u MetunOyTaauen-1,3, XUMHYECKOEe CTPOSHUE, CBOMCTBA (peaKIus
MOJIMMEPU3ALNH ), IPUMEHEHUE (JUIs1 CHHTE3a IPUPOJHOTO M CHHTETUYECKOIO KayuyKa U PE3UHBI).
AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTMUECKUN Psil. ALIETHIIEH: COCTaB, XUMHUECKOE
CTpoeHue, (pu3nyeckre 1 XuMHUYECKre CBOMCTBA (peakLuu TUAPUPOBAHNS, TaIOT€HUPOBAHMS,
rUpaTaliy rOpeHus ), MoJlydeHrue U NpuMeHeHne (MCTOYHUK BHICOKOTEMIIEPATyPHOTO MJIAMEHU /IS
CBapKM U pe3KH METAJLIOB)

Apomarudeckue yriieBoaopo/isl (apensl). beHszon u Tonyon: cocras, cTpoeHue, Gpuznyeckue u
XMUMHUYECKHE CBOMCTBA (PeaKkIMK IraJJOTeHUPOBAHUS U HUTPOBAHUS ), TOJyYeHHE U IPUMEHEHHE.
Tokcu4HOCTH apeHOB (BIUsSHUE O€H30/1a Ha OPraHKU3M uelloBeKa). ['eHeTnueckast CBsI3b MEXY
YTIEBOIOPOAAMH, TPUHAIEKAIMMHY K Pa3JIUYHBIM KJIaCCaM.

[TpupoaHbIe UCTOUHUKH yTIeBO10poAoB. [IpupoHblii ra3 u nomnytHsle HePTsHBIE Ta3bl. HepTh 1 eé
npoucxoxaenue. CriocoOsl nepepadboTku HeTH: meperoHka, KPeKUHT (TepPMUYECKUA,
KaTaJduTHueckuit), nuponus. [Ipoaykrsl nepepaboTku HEPTH, UX MPUMEHEHHE B IPOMBIIIEHHOCTH U B
Ob1Ty. KaMeHHBIH yroiib U IPOAYKTHI €ro nepepaboTKu

OK 01
OK 02
OK 04
IIK 1.4

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBa
YIJIEBOJOPOOB

Conep:kaHue y4eGHOro MaTepuaJia

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota Ne8 «CBoiicTBa yrieBoJOpOIOBY.
TpuBnanpHas U MeXyHapoAHas HOMEHKJIATypa, XUMUUYECKHE CBOMCTBA, CIIOCOOBI OTy4EHUS
yII€B010poA0B. MoenupoBaHie MOJIEKYJI M XUMHUYECKUX IPEBPAIICHUN YIII€BOIOPOIOB (Ha IpUMeEpe

OK 02
OK 04
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9TaHa, 3TUJIEHA, alleTUJIeHa U JIp.) ¥ raJIoreHONIPOU3BOAHBIX. KauecTBEeHHbIE peakliMy yIIIeBOA0POI0B
pa3IMYHBIX KJIaccoB (oOeciBeunBaHNe OPOMHOI MM HOIHOM BOJIBI, pacTBOpA EPMaHTaHaTa KaJlus,
B3aMMO/IEIICTBHE alleTUIIEHA C aMMHAaYHbIM PacTBOPOM OKcHJa cepedpa (1)), kauecTBeHHOE
oOHapysKeHHe yriepoJa U BOAOPO/Ia B OPraHMYECKUX BEILECTBAX.

[Tonyuyenue 3TuI€HA U3 3TaHOJA B 1a00OpaTOPUN U U3YUYEHHUE ero (PU3NYECKUX U XMMUYECKUX CBOMCTB.
CocraBieHne peakiil IpUCOETUHEHHS U OKUCIIEHNs Ha IpUMEpeE 3TUJIeHa. Perienre pacueTHsIX 3aaa4
C MCNOJIb30BaHUEM IJIOTHOCTH Ia30B 110 BOAOPOAY U BO3AYXY

KonTpoasnas patora 3
PKT Ne3

Teopust cTpoeHUsI OpraHUYECKUX COCTMHEHUN. YTIIeBOOpO bl (110 pazaenam 3 u 4)

Pa3nen 5. Kucaoponoconep:xamye oprannieckie coeTnHeHUs!

18

Tema 5.1.
Cnuptel. Genon

Coaep:xxaHue y4eOHOIro MaTepuaJia

[IpenenbHBIE OTHOATOMHBIE COUPTHI (METAHOJ M 3TAHOI): CTPOCHUE, GU3UYECKUE U XUMUYECKHE
CBOICTBa (peaKkLUy C aKTUBHBIMU METAJUIAMHU, TAJIOTEHOBOIOPO/IaMHU, TOPEHUE), IPUMEHEHHE.
Bonopoansie cBsi3u Mexy MOJEKyIamMu cnupToB. PHU3MOIOrHUECcKOe JeHCTBUE METaHOIa U 3TaHOoIa
Ha OpraHU3M YeJIOBEKA.

MHoroaromMHbie COUPTHI (3THJICHTIIMKOJb U TIULEPHH): CTpOeHUE, PU3NUECKHE U XUMHUECKHE
CBOICTBa (B3aMMOJIEICTBHUE CO IIET0YHBIMU METAJIJIaMH, KAU€CTBEHHAs! peaKIisl HA MHOTOaTOMHBIE
cnupThl). PU3HOTIOrHUECKOE ASHCTBUE HAa OPraHU3M uesoBeka. [IpuMeneHue riouueprusa u
STUJICHTJIUKOJIS.

®enou. CTpoeHne MOJIEKyIbl, (pU3NYecKre U XUMHUEcKue cBoiicTBa (¢eHoma. TokcHIHOCTh (heHona,
ero Gu3MOIOrHYecKoe JIeHCTBUE Ha OpraHu3M yenoseka. [IpuMenenue genomna

OK 01
OK 07

Tema 5.2.

AJBIEeTuIbI.
Kap6oHOBBIE KHCTOTHI.
CrnosxHble 3¢upsl

Coaep:xanue yueOHOIro MaTepuaJia

Anbaeruasl ¥ KeToHbI ((popManbaern, aeTanbIeru, aleToH): CTpOeHHUEe, GU3NYECKUE U XUMUYECKHE
CBOMCTBA (pEeaKIMK OKHCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINN), TOJIYUYEHHE U
IIPUMEHEHUE.

OHOOCHOBHBIE IIpeeNIbHbIE KapOOHOBBIE KUCIOTHI (MypaBbHHAsl U YKCYCHasl KUCJIOTHI): CTPOCHHUE,
bu3HYecKre U XUMUYECKUE CBOMCTBA (00IIHe CBOMCTBA KUCIIOT, PEaKITUs ATePpUPUKALINHN ), TTOTyICHUE
u npuMeHenue. CTeaprHOBas U OJEUHOBAsI KUCIOTHI KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHUCTI0T. Mbljia KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBUE.

CrnoxHnble 3(hUpbl KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maposn3 cinoxxHbIxX 3¢gpupos. XKupsl.
I'maponns xxupos. [Ipumenenune xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoasl

Coaep:xanue yueOHOro MaTepuaJia

VYrneBobl: cocTaB, KiaccH(UKalus yrieBooB (MOHO-, M- U nosmcaxapusl). ['mokos3a —
IpOCTEHIINIA MOHOCAXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3HMUEeCKUe U XUMUYECKUE CBOMCTBA
TIIIOKO3HI (B3auMoieiicTBre ¢ ruapokcuoM Menu (1I), okucieHne aMMuadYHbIM PacTBOPOM OKCHIIA
cepebpa (I), BoccraHoBIeHHE, OpPOKEHUE TIIOKO3bI), HAXOXKICHHE B IPUPOJE, TPUMEHEHUE TIIOKO3bI,
OHoJIOTHYECKast POJIb B XKH3HENESTSILHOCTH Oprann3Ma yeioBeka. DorocunTtes. DpyKTo3a Kak H30Mep

OK 01
OK 02
OK 04
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TTFOKO3BI.

Jucaxapunpl: caxapo3a, MaJibT03a. BoccTaHaBIMBarOLME U HEBOCCTAHABIMBAIOIINE AUCaXapU/Ibl.
['unponu3 aucaxapuaos. HaxoxaeHue B mpupoie U NpUMEHEHHeE.

[Tonmucaxapuabl: Kpaxmaj, INIMKOTEH U 11eUIi0J103a. CTpOeHHE MaKpOMOJIEKYJI Kpaxmalia, IIIMKOreHa 1
HEJUTI0103b1. DU3NYecKe CBOMCTBA KpaxMala U HEeJUTI0I03bl. XUMHUYECKHE CBOMCTBA KpaxMmana:
TUAPOIN3, KAUECTBEHHAS pEeaKIusl C H0I0M. XUMUYECKHUE CBOMCTBA IIEJLTI0JIO3bI: THAPOIIN3, OTyYeHHE
3¢upoB newio03bl. [ToHsTHE 00 HCKYCCTBEHHBIX BOJOKHAX (BUCKO03a, alleTaTHBIN MIEINK)

Tema 5.4. Conep:kanue y4eOHOIro MaTepuaJa OK 01
DU3UKO-XMMUYECKHE IIpakTnyeckue 3aHATHS OK 02
CBOWCTBA [Tpaktuyeckas padora Nel0. «HomeHknaTypa KUCIOPOI0COAEPKAILINUX OPraHUYECKUX COEAUHEHUI. OK 04
KHCIIOPOIOCOACPKAIINX | TpuBHabHAs U MEKIYyHApOJHAs HOMEHKJIATypa, XMUMUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYEHHUs CIIUPTOB
OpPraHM4eCKUX U (eHOoJI0B, KAPOOHOBBIX KUCIIOT U 3(PUPOB, allbAETHI0B U KeTOHOB. COCTaBlIeHUE CXeM peakluil (B
COCIIMHEHUI TOM YHCIJIE 10 NMPEAJIOKEHHBIM LIETI0UKaM MpEeBpallleHul ), XapaKTepU3yIOIINX XUMUYECKUE CBOICTBA

KHCIIOPOIOCOJAEPIKAIMX OPIraHUYECKUX COEAMHEHNN

[Tpaktuyeckas padora Nell. «Xumuueckue u pu3nUecKrue CBOMCTBA KMCIOPOAOCOASPKALIIX

OpPraHUYECKUX COCAUHEHUSD.

ITpoBenenue, HabIOACHNE U ONMCAHUE IEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIE

PEaKIMU OJIHOATOMHBIX CIIUPTOB (OKUCIIEHHE 3TaHoa okcuaoM Meau (11)), MHOroaTOMHBIX CIIUPTOB

(B3aumoelicTBre riniepuHa ¢ ruapokcuaoM meau (1)), anbaerunoB (OKUCIEHHEe aMMHAAYHBIM

pactBopom okcuaa cepedpa(l) u ruapokcunom meau (11), B3aumoneiicTBre Kpaxmaia ¢ HOAOM),

W3Yy4YEHUE CBOMCTB PAaCTBOPA YKCYCHOM KHUCIIOTBHI.

[TpakTHyeckoe NpUMEHEHUE STUIICHTIINKOJIS, TIuIepuHa, ¢peHona. [Ipumenenne popmanbaeruna,

aleTalbJerua, yKCyCHOM KMCIOThI. Pelienne skcrnepuMeHTalbHbIX 3a/1a4 110 U3y4YEHUI0 (PHU3HKO-

XMMHYECKHX CBOMCTB KHCIOPOAOCOAEPKAUINX OPraHUUYECKUX COCIUHEHHUM
Pa3nes 6. AjoToconep:kamye OpraHndecKue CoeMHEeHUs
Tema 6.1. Coaep:xxaHue y4eOHOro MaTepuaJia OK 01
AMUHBI. AMUHBI: METUJIAMUH — IPOCTEUILNI IPEICTABUTENIb AaMUHOB: COCTaB, XUMUYECKOE CTPOEHHUE, OK 02
AMHHOKHUCIIOTHI. bu3NYeCcKre U XUMUYECKUE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE. OK 04
benku AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe OpraHndecKkrue coeuHeHus. PU3ndecKkue 1 XMMUYEeCKHe CBOMCTBA

aMUHOKHCJIOT (Ha mpUMepe MHIKMHA). bruonornyeckoe 3HaueHNe aMUHOKUCIOT. [lenTupl.
Benku xak npupoaHbie noaumepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAS CTPYKTypa OENKOB.
XUMHYECKHE CBOWCTBA OEJIKOB: THAPOJIN3, JeHATYpallksl, KaYeCTBEHHbIE PEaKIMK Ha OEJIKU

IIpakTnyeckue 3aHATHS

[Tpaktuyeckas padora Nel2. «CBoiicTBa a30TOCOEPKALINX OPTaHUUECKUX COCTUHEHUI.
Ouznyeckue 1 XUMUYECKHE CBONCTBA AMUHOB (pEakKIMM C KUCIOTaMHU U TOPEHUs) U aMUHOKHUCIIOT (Ha
npuMepe raunmHa). Habnrogenue u onvucanyie JeMOHCTPAIIMOHHBIX OIBITOB: JIeHATypaIus OSJIKOB Ipu

24




Harp€BaHuu, IBETHBIC PCAKIITNHU 0eJIKOB

Pa3znesn 7. BbicOKOMOJIEKYJ/ISIPHBbIE COEINHEHUS 4
Tema 7.1. Copnepxxanue y4eOHOro MmarepuaJia 4 OK 01
[InmacTmaccsl. IIpakTnyeckue 3aHATHS 4 OK 02
Kayuyku. Bonokna [Tpaktuyeckas padora Nel3. «CunTe3, aHaIn3 U KI1acCU(PHUKAIHS BRICOKOMOJIEKYJIISIPHBIX COSINHEHHI OK 04
OCHOBHBIE IOHATHUS] XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED, IIOJIUMEp, CTPYKTYPHOE IK 1.4
3BEHO, CTENEHb MTOJIMMEPHU3ALUH, CPEAHSSI MOJIEKY IsipHast Macca. OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEIUHEHNH — NOJIMMEpH3aLts U MOJIUKOHAEH CAIHS.
O3HakomiIeHUE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB: 2
IUIACTMACCHI (TOJIMATUIIEH, TOJUIPONUIIEH, TOTUMBUHIIXJIOPU, HOTUCTUPOIT); HATYPAJIbHBIA U
CUHTETHUYECKUE KayuyKH (OyTaJleHOBBIH, XJIOPOIPEHOBBIA U N30IPEHOBBIN); BOJIOKHA (HaTypaJibHbIE
(XJIONOK, 1IepCTh, MENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CAHTETHUECKUE (KaIlPOH U
JIaBCaH)
[TpakTrueckast padorta Nel4. «I'eneTrueckas CBA3b MEX/y KJIaCCaMU OPTaHUYECKUX COETUHEHUN».
Pemienue nenoyek npeBpamieHnii Ha FeHETUYECKYIO CBSI3b MEX/1y KJIaCCaMU OPraHUYeCKHUX
COCIMHEHUH C COCTABJICHUEM HAa3BaHUM OPTraHUYECKUX COCAVMHEHUH 110 TPUBUAIBHON WIH 2
MEXIyHapOJHON CUCTEMaTUYeCKOW HOMEHKIIAType. Pelenne pacueTHsIX 3a/1a4 0 ypaBHEHUSAM
peakuuii ¢ yyacTHEeM OpraHHYECKUX BEIIECTB
KonTposbnas padora 4 .
PKT Ned CTpyKTypa ¥ CBOWCTBAa OPraHUYECKUX BEIEeCTB (110 pa3jaenam 5-7) 2
IpodeccHOHATLHO OPMEHTHPOBAHHOE COlEPKAHHUE (COAeP/KAHME IPUKIATHOTO MOYJist)? 48
Pa3nen 8. Xumusi B ObITY M POM3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA 12 OK 01
Tema 8.1. Coaep:xxaHue yueOHOIro MaTepuaJia 6 OK 02
Oprannueckue BemecTsa | [IpaBria sKOIOTHYECKH 11e1ec000pa3HOro TOBEICHHS B OBITY U TPYAOBOH JESTEIBHOCTH B LIENISAX OK 04
B KU3HEAESITEIbHOCTU COXPAHEHHUS CBOETO 37I0POBbs U OKPY’KaIOIIEe MPUPOJHON Cpeibl, OMACHOCTh BO3ACHCTBUS HA KUBBIE OK 07
4eJI0BEKA. OpraHU3Mbl OPTaHUYECKHUX BEIECTB OTJCIBHBIX KJIacCOB (YIJIEBOIOPOIbI, CIIUPTHI, (PEHOIIBI, IK 1.4
[TpousBoacTBo u XJIOPOpPraHU4ecKue MPOU3BOIHbIE, albJAETHABI U JIp.), TOKa3aTeNb MPeAeIbHO JOMYyCTUMON
IPUMEHEHNE KOHIIEHTPALMU U €T0 UCIIOJIb30BaHNUE.
OpraHMYeCKHX BelecTs | buooprannyeckue coequnenus. [Ipumenenne u 6uonoruueckas pojb yriieBogoB. OKuciIeHue 4

B IPOMBIIIJICHHOCTH

YIJI€BOAOB — UCTOYHUK SHEPIUHU KUBBIX OpraHu3MoB. O6IacT NpUMEHEHNUs aMUHOKHUCIIOT.
[TpeBparenus OenkoB nuiy B opranusme. buonoruueckue pynkuun 6enkos. buonornueckue
(byHKIMY XUpOB. Posib opranndeckoil XuMuM B pelieHny Npo0ieM NHUIEeBOi Oe30MaCHOCTH.
HyxnenHoBble KMCIIOTHI: cocTaB U cTpoeHue. CTpoeHne HykieoTu10B. CocTaB HyKI€MHOBBIX KHCIIOT
(JAHK, PHK). Posib HyKJIEHHOBBIX KUCJIOT B )KM3HEIEATEIHHOCTH OPraHU3MOB
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IIpakTnyeckue 3aHsATHS

[TpakTrueckas paborta NelS. «IIpon3BoacTBO U MpUMEHEHNE OPraHUYECKIX BEIIECTB B
MPOMBIIUICHHOCTH.

[TpousBoacTBO MeTaHoa, epepadoTka HePTH. [TonuITHIIEH KaKk KpYTHOTOHHAKHBIM IPOTYKT
XUMHUYECKOT0 Mpoun3BojicTBa. [Ipumenenue stunena. [Ipou3BoicTBO U MpUMEHEHUE KaydyKa U PE3UHBI.
CuHTeTH4ecKe U HCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOiicTBa. [IpakTuiyeckoe nucnoib30BaHue
BOJIOKOH. CHHTETUYECKHUE TNICHKH: U30JISIHS JIUIS IIPOBOJIOB, MEMOPAHBI JIJIsl OTIPECHEHHUSI BOJIBI,
3alIUTHBIC TUICHKH JUIsl aBTOMOOUJIEH, MIacThIpy, XUpyprudeckue noBsizku. HoBeie TexHONMOrMH
JAJTbHEHIIIETO COBEPIIICHCTBOBAHUS TOJIUMEPHBIX MaTEPHAJIOB

Tema 8.2.

XuMHudyecKkre
TEXHOJIOTHH

B ITOBCEJTHEBHOM

1 IpoeCCHOHAIBHON
JIESATCILHOCTH YeJIOBEKa

Coaep:xanue yueOHOro MaTepuaJa

Ponp xumun B 00ecrieueHHH SKOJIOTUUECKOM, IHEPreTHUECKON U MUIIEeBON 0€3011aCHOCTH, Pa3BUTUH
MEIUIUHBI, CO3JJAaHNN HOBBIX MAaTEPUANIOB (B 3aBUCUMOCTH OT BHJIA TPO(ECCHOHATBHOM
JeSITeIbHOCTH ), HOBBIX MCTOYHUKOB SHEPIUH (aJbTepHATUBHBIE UCTOUHUKHU 3Heprun). [lousatue o
Hay4YHBIX METOJ]aX NO3HAHUS BEIIECTB U XUMHUUYECKUX peakuuid. [IpencraBienus 00 oOUMX HayYHBIX
HNPUHIUIAX POMBIIUIEHHOT'O OJTYYEeHUs BXKHEHIINX BELIECTB (Ha IpUMepax MMpOM3BOACTBAa aMMHUAKa,
CEpHOH KUCIIOThI, METAHOJIA).

YenoBek B MUpE BEUIECTB, MATEPUAIIOB M XUMUYECKUX PEAKIUI: XUMUS U 3J0POBBE UEJIOBEKA: IIpaBUiIa
0€30MacHOro UCMOIb30BaHM JIEKAPCTBEHHBIX MPENapaToB, OLITOBOM XMMHUHU B TOBCEITHEBHOM JKU3HU.
bbITOBasE XMMUYECKast FPaMOTHOCTD

IIpakTH4eckne 3aHATHA

[TpakTuyeckas padora Nel6. «[IpuMeHeHne XUMUYECKUX BELIECTB U TEXHOJIOTUHI C yueToM OyayIen
IpopeCCUOHATIBHOMN 1EATEILHOCTHI.

Pemenue keiic-3a1a4 110 TeMaM: MULIEBbIE IPOAYKTHI, OCHOBBI PALIMOHAIIBHOTO ITUTAHMSI, BaKHEHIIINE
CTPOUTCIIIbHBIC U KOHCTPYKIMOHHBIC MaTCPUAJIbI, CETbCKOXO03ICTBEHHOE IMPONU3BOJACTBO, KpacCKH,
CTEKJIO, KEpaMMKa, MaTepHalIbl sl 2JIEKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUIIbHBIE BOJIOKHA, HICTOYHUKH
OHCPIrur, OpraHn4€CKUC U MUHEPAJIbHBIC YJIO6peHI/I$I, JICKAPCTBCHHEBIC U KOCMCTUYCCKHC MIPLCIIapaThl,
ObITOBast XUMUSI, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

3amuTa: [IpencraBnenue pe3yabTaToB pelieHus keic-3a1a4d B GopMe MUHU-A0KIIaAa (JOMyCKaeTCst
UCIIOJIb30BaHUE rpauUeCcKUX U MPE3EHTAIIMOHHBIX MaTepPHAaJIOB)

OK 01
OK 02
OK 04
OK 07
IIK 1.4

Pa3nen 9.1. UccienoBanne 1 XMuMHYECKHI aHAJIN3 00beKTOB Onocdepbl

36

Tema 9.1.1.

OcHOBBI 1a00paTOPHOI
NPaKTHKH B
po(hecCHOHATBHBIX
nabopaTopusax

Coaep:xxanue yueOHOIro MaTepuaJa

JlaGopaTopHble 3aHATHSA

JlaGopatopHas padota Ne9.1.1 «OcHOBBI 1a00OPATOPHOM MPAKTUKIY.
JlaGopatopHas nocyia U XuMu4deckre peakTuBbl. OCHOBHBIE 1abopaTopHble onepanuu. JlabopatopHoe
o0opynoBanue. TexHnka 6€300acCHOCTH U NpaBmiia paboThl (ITOBEICHHs) B J1aOOpaTOpuu

OK 01
IIK 1.4
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IIpakTnyeckune 3aHATHSA

[Tpaktuueckas padorta Nel7.1.1 «DkcriepuMeHTaIbHAS XUMUS: pACUEThI, aHATIU3 JAHHBIX U
NPECTAaBICHUE PE3YJIbTATOBY.

BeImoHeHre TUTIOBBIX pacdyeTOB MO TEMATHKE SKCIIEPUMEHTA (BBIXOJI IPOIYKTa PEaKIiH, Macca
HaBeCKH, 00beM pacTBoputesi). O0paboTKa JaHHBIX, aHATN3 U OIEHKA UX JOCTOBEPHOCTH
(BBIYMCIICHUE CPEITHETO 3HAUCHHSI SKCIIEPUMEHTATIBHBIX JaHHBIX, MOrpenrHocTH). [IpeacraBienue
pE3yJIbTaTOB IKCIIEPUMEHTA B PA3IUYHON GopMe (Tadsmia, rpaduK, OTYET, JOKIJIA, PE3CHTAITHUS)

Tema 9.1.2.
XUMHYECKAN aHAIIN3
po0 BOIBI

Conep:kanue y4eOHOro MaTepuaa

Knaccudukanus npo6 BoJbI 10 BUIY U Ha3HAYEHUIO, HCXOIA U3 €€ XMMHUYECKOT0 COCTaBa.
OpranonenTuyecKkrue CBOMCTBA (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTh) BO/IbI. KHUCITIOTHOCTD 1
HIeNTI0OYHOCTh BOJBL. pH cpenbl u MeTo bl ee onpezenenus. JKecTKocTh BOABI M METO/IBI €€
onpeneneHus. CyluiHoCTh METO1a TATPOBAHMS.

Bunet sxecTkoCTH BOABI (BpeMeHHasi M MOCTOsIHHAA). JKeCTKOCTh BOABI KaK MPUYHMHA BbIMaICHUS
0CaJIKOB MM 00Pa30BaHUS COJICOTIOKEHHUN, HMEIOLIIX MECTO B OBITY ¥ Ha TIPOU3BOJICTBE.

CocTas cosieii, BEI3BIBAIOIINX KECTKOCTh BOAbl. XUMHUYECKHE MPOIECCH, YCTPAHSIOIINE KECTKOCTh
BOJIbl. Y PaBHEHUS XUMUYECKUX PEAKIIUM, WIUTFOCTPUPYIOMIUX MPOIIECCHI, TPOUCXOASAIINE TTPH
YCTPaHEHUH JKECTKOCTH. Y CTpaHEHHE BPEMEHHOM JKeCTKOCTH OBITOBBIMH U XMMHUYECKUMHU CIIOCOOAMH.
Cnoco0bl yCTpaHEHHS! TOCTOSTHHON KECTKOCTH

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas padora Nel7.1.2 «KoHueHTpamms pacTBOPOBY.

CriocoOb! BeIpaXKeHHs KOHIIEHTPALMU PACTBOPOB: MaccoBast OISl pACTBOPEHHOT'O BELIECTBA, MOJIIpHAs
U MOJIsUTbHAsI KOHLIEHTpauuu. Tutp pactopa. Pemenrne npakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX
3a/laHuil Ha pacyeT KOHLEHTPALUI 3arpsA3HSIOIINX BEIIECTB U X CPABHEHHE C NIPENIEIBHO
JonyctuMbIMU KoHIeHTpauusaMu (I1TJJK)

JlabopaTopHble 3aHATHUS

JlaGopatopHas pabota Ne9.1.2 «MccnenoBanne XMMUYECKOTO cOCTaBa IPOO BOJIBI».

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JTaboparopHas padota Ne9.1.2.1 «Ouuctka BoAbI OT 3arpsi3HeHU». cnoap30BaHne METOI0B
GbuIbTpOBaHUS U aICOPOLIMHU IS OT/AETICHUS 3arpsi3HEHUH B UccliefyeMoil mpobe Bojabl. Beibop meTona
OYHUCTKH B 3aBUCUMOCTH OT BHJIa 3arpsi3HeHns. CpaBHeHUE 3()()EKTUBHOCTH pa3IMYHBIX METOJIOB
OUYHCTKHU BOJBI B Pa3HBIX YCIOBUSAX (B Ja00paToOpu, B JOMAIIHHUX U MOJEBBIX YCIOBHSIX).

2. JJaboparopHas pabota Ne9.1.2.2 «Onpenenenue pH Boasl 1 ee kucioTHoctuy». Onpenenenue pH
Cpelibl ¢ TOMOIIbIO YHUBEPCAIILHOTO HHAMKAaTOpa. Vcronb30BaHe TUTPOBAHUS 7Sl ONIpeIETICHUS
KucinoTHOCTH. OnpesneneHne o01eit KUCIOTHOCTH BOBI, pacyeT CBOOOIHOM KMCIOTHOCTH.
Onpenenenne o61Ie 1 cBOOOHON 1Ien0uHOCTH. COCTAaBJICHHE YPAaBHEHUM PEAKIIHM, MPOTEKAIOIINX
IPY OTIPEJICIICHUH KHCIOTHOCTH/ IEJIOYHOCTH MPOO BOJBI. Y CTAHOBJICHUE CIIOCOOOB HCIIOIb30BAHUS

OK 01
OK 02
OK 07
I[IK 1.4

27




HCCJIEIOBAHHBIX MPOO BOJBI B )KU3HEIEATEIHHOCTH YEI0BEKa, HA OCHOBE MOJYYEHHBIX TaHHBIX O
COCTaBe.

3. JlabopaTtopHas pabota Ne9.1.2.3 «OnpeneneHue KECTKOCTH BOABI U CITIOCOOBI €€ YCTPaHEHUS.
Crioco0bl yCTpaHEHUs BCEX BHJIOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJICH kKECTKOCTH. Perienue
SKCIIEPUMEHTANILHOM 3a/1a4M Ha BBISIBJICHHE BPEMEHHOW U MOCTOSIHHON KECTKOCTH BOoAbl. OlieHKa
BEPOSITHOCTH YCTPaHEHUsI BCEX BUJIOB )KECTKOCTH B JJOMAIIIHUX YCIOBUSAX

Tema 9.1.3.
XUMUYECKUH KOHTPOJIb
KauecTBa MPOJYKTOB
MUTaHUS

Conep:xxanue yueOHOro MaTepuaJia

KauecTBeHHBIN XUMUYECKUN COCTAB MPOIYKTOB NMUTaHus. BemecTsa, danbcu@uiupyronme mpoyKTsl
MATaHUA, U BEIIECTBA, 3arpsA3HSIONINE TPOAYKThI muTaHus. OnpeneneHne 3arpsa3HsIoIMX XUMUYECKIX
BEIIECTB B MPOJIyKTaX MUTAHUS, ONPe/IeJICHHE BELIECTB, HE 3asBIEHHBIX B COCTaBE MPOAYKTOB
MTUTaHUS.

HpaKTuquRue 3aHATHSA

[TpakTrueckast pabota Nel7.1.3 «Opranuueckue 1 HEOPraHUYeCKHe BEIECTBA, BXOASIINE B COCTaB
IPOJYKTOB ITUTAHUS.

Omnpenenenue coctaa 0Jr0/1 Ha COJEPKAaHUE MAKPO M MUKPOAJIEMEHTOB. M3yueHne npeanoskeHHbIX
npenogasaresieM 00/ Ha PeAMET XMMHUECKOTO COCTaBa, OIPeIeJICHUE 10JIeH OT CYyTOUHON HOPMBI
MaKpO U MUKPOIJIEMEHTOB B YKa3aHHOM OJIO/I€.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX 33/1a4 110 KYJIMHAPHOW TEMAaTHKE pa3IMYHbIX TUIIOB

JlabopaTopHble 3aHATHUS

JlaGopaTtopHnast pabota Ne9.1.3 «MccnenoBanne XMMUYECKOTO COCTaBa MPOYKTOB MTUTAHUS.
JlaGopatopHasi paboTa Ha BBIOOp:

1. JlTabopaTtopHas padota Ne9.1.3.1 «O6Hapy)eHue HUTPATOB B MPOAYKTax nutanus». Mccnenopanue
MaTepHaJIoB MOJYKOJIMYECTBEHHBIM METO0M ONPEENCHHsI HUTPATOB C HCIIOJIb30BaHUEM
mueHnnaMuHaa (KOpPHEIUIO bl OBOLIEH, TUCThS M KOUEPbLKKA KalyCThl, 106l GPYKTOB). AHAIIN3
YPOBHSI 3arpsi3HEHUs] HUTPaTaMH 110 HMHTEHCUBHOCTH OKPAIMBAHUS POILYKTOB PEAKLIUH.

2. JJabopartopnas pabota Ne9.1.3.2 «MccnenoBanue npoayKTOB MUTAaHUS HA HATMYUE YTIICBOJOBY.
HccnenoBanne MOJOYHBIX TPOAYKTOB Ha HaJIMuMe KpaxMaia. MccnenoBanue npoayKToB Ha HaJIMYUe
TJTFOKO3BI

OK 01
OK 02
OK 07
IIK 1.4

Tema 9.1.4.
XUMHYECKUHN aHAITN3
po0 MOYBHI

Coaep:xxanue yueOHOIro MaTepuaJa

Knaccugukarus nous mo BUIAy M Ha3HAYEHUIO, HCXOJIS U3 XUMHUECKOro cocTaBa. VneHTudukaus
pOOBI MOUBHI 110 €€ XUMUYECKOMY COCTaBY, OMMCAHUE BO3ZMOKHOCTEH ee mpruMeHeHus. TpeboBaHus K
Ka4eCTBY MMOYBBI Pa3IMYHOr0 Ha3HaueHHus. Onrcanue 0COOCHHOCTEH HCIIOIb30BaHMs TOYB B
3aBHCHUMOCTH OT THUIIOB, CIIOCOOBI YIy4IlIeHUsI Ka4YeCTBa MOYB B 3aBUCHMOCTH OT Ha3HAUEHHUSI.
OO6nacTu UCTIONB30BaHUS OPraHUMYECKUX YI0OPEHHUI B 3aBUCHMOCTH OT KaU€CTBEHHOT'O COCTaBA.
Onucanune opraHu4ecKuX y100peHuil U UX IPUMEHEHHE B 3aBUCMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBHUIHOCTHU

OK 01
OK 02
OK 07
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I[IpakTnyeckue 3aHATHS

[TpakTuueckas padota Nel7.1.4. «CocraB, Ha3HAYCHHUE W PUMEHEHHE MUHEPAIBHBIX YI00pESHUI.
O6nactu HazHayeHUs (MPUMEHEHUS) TTOUBbI, UCXO/S U3 KAUECTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBA.
AHan3 HOpMaTUBHON JOKyMEHTAIMU. POJIb HEOPraHWYECKHX BEIIECTB B KAYECTBE MUHEPAIbHBIX
ya00peHuH, ynydmmrenei moussl. CocTaB MUHEPAIBHBIX yI0OOpEHUN U UX MPUMEHEHUE B
3aBUCUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH. B3anMOCBs3b cocTaBa ya00peHUI U UX BIHSHHS
Ha BEr€TAaTUBHBIE CBOMCTBA M IJIOJJOHOUIEHUE PACTCHUM

JlabopaTopHble 3aHATHS

JlaboparopHas pabota Ne9.1.4 «MccnenoBanne XMMHUYECKOTO COCTaBa MPOO MOUBBIY.

JlaboparopHas paboTa Ha BEIOOD:

1. JTabopatopHas padora Ne9.1.4.1 «OOHapy)eHIe HEOPraHUYECKUX IpUMecei B poOax».
[TpurotoBneHue MPOOKI MOYBHI JIs UCCIICTOBAHMS KUCIIOTHOCTH/IIEIIOYHOCTH, HEOPTAHHIECKUX
3arpsi3HeHnil. OOHapyKeHHUEe XJIOpUI- U Cylb(aT-uoHOB B MpoOe mouBsl. CocTaBlieHHnEe YpaBHEHUI
peakiuii ooHapyxenusi. CpaBHEHHE MOJYUYSHHBIX MOKa3aTeei ¢ HOpPMAaTUBHBIMU (CITPABOYHBIMU )
3HAYCHUSIMHU.

2. JJabopartopHnas pabota Ne9.1.4.2 «Onpenenenve pH BoAHON BBITSKKH MOYBBI, €€ KUCIIOTHOCTH U
HIe0uHOCTHY. VccnenoBanre BOAHBIX BBITSHKEK 00pa3I0B TOTOBBIX TOYBEHHBIX CMece (11 pa3HbIX
TUTOB pacTeHuit). Onpenenenue pH MoYBkI ¢ UCTIOIB30BAHHEM HHAUKATOPOB. OIieHKa TUIIOB IOYB B
MIPEJICTaBICHHBIX 00pa3iax (CHIbHOKHCIAs, KUCHas, CIa00OKUCIasl, HeUTpaabHas, MeT0YHasl)

Tema 9.1.5.
HccnenoBanue o0bEKTOB
ouocdepsl

Conep:xxanue yueOHOro MaTepuasa

10

VY4eOHo-Hcce10BaTeNbCKUI MPOEKT B 00JIaCTH MccleA0BaHus 00beKTOB Orochepsl. O030p Tem
y4e0HO-HCCIIeIOBATEIILCKUX TIPOSKTOB. AJITOPUTM BEITIOJTHEHUS TpoekTa. OnpeaencHue mpooaemMsl
uccienoBanusi. MeToIbl MOUCKA, aHATU3a U 00pa0OTKU HHPOPMAIIHH O MPOEKTE B PA3TUUYHBIX
HUCTOYHUKAX

IIpakTHyeckne 3aHATHA

[TpakTuaeckast padborta Nel7.1.5. «MccnenoBanue o0bekTOB OHMocdepsl ¢ yueToM mpodeccnoHanbHOM
HAIPABIICHHOCTH

O06ocHOBaHME aKTyaIbHOCTH BRIOPAHHOM TeMbl. BrisiBieHue mpobieMbl uccienoBanus. Beioop
00BEKTOB M METOJIOB uccienoBanus. [loctanoBka meneii u 3aiay uccienoBanus. OnpenencHue
MpoayKTa uccienoBanus. OnpeaeneHue 3TaroB U COCTaBICHUE TUIaHA UCCIICIOBAHMSL.

3amuTa npoexkra: [IpencraBienne pe3yabTaTOB BRIMOJHEHUS YI€OHO-UCCIIEIOBATEILCKIX ITPOCKTOB
(BBICTYIIEHHE C TIpe3eHTalNEN)

JlabopaTopHble 3aHATHS

JlaboparopHas pabota Ne9.1.5 «MccnenoBanue npeyioKEeHHOT0 00bEKTa Ha KUCIIOTHOCTD,
MIEJIOYHOCTh, XUMUYECKHUI COCTAB (3arps3HUTENN, MAKPO- M MUKPOIJIEMEHTHI )».
O0paboTka pe3ynbTaToB rccnenoBanus. ONeHKa Ka4ecTBa UCCIeTyeMOro 00beKTa, HCXOS U3
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pE3yJIbTaTOB XUMUYECKOIO aHAJIN3a
IIpome:xkyTounas arrecranus no aucuunaune UKP, sx3zamen 18
KoncyabTamus: 2
Bcero 166

[To kax10ii TEeMe ONHCHIBACTCS COJIEpKaHIe YIeOHOro MaTepraia (B JUIAKTHUSCKUX eIMHHIIAX ), HAUMEHOBAHHS HEOOX0IMMBIX JJa00PAaTOPHBIX, TPAKTUIECKUX
U UHBIX 3aHATHA. OOBEM 4acoB OpeaessieTcs Mo KaKI0i MO3UIUH cToona 3.

*[IpoheccrnoHaNbHO-OPHEHTHPOBAHHOE COJCP)KaHHE MOXET OBITh paclpelesieHO 10 pa3zieiaM (TeMaM) WIM CKOHIEHTPUPOBAaHO B pasnene [IpuxiamHoit
MOJTyJTh

B ckoOkax yka3aHO KOJMYECTBO YacOB, BBIICICHHBIX Ha pealu3alHio MpOPEeCcCCHOHANIBHO OPUEHTUPOBAHHOTO COACPKAHHSA (TCOpETHYECKUE
3aHATHU/1a00paTOpHBIE PaOOTHI)
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3 YCJIOBYS PEAJIMBALIUUA JUCHUIIVIIMHBI « XUMMU S
3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

OcBoeHne MpOrpaMMbl MHTETPUPOBAHHON YYEOHON NUCHUIUIMHBI « XUMUSD)
npeanoyiaraeT Hajlu4yhe B MPOQPEcCCHOHANIBHON 00pa30BaTEIbHON OpraHU3aIui,
peanusyromeil 00pa3oBaTeIbHYI0 MPOrpaMMy CpenHero oomero obOpa3oBaHUS B
npenenax ocBoeHust OITOII CIIO Ha 6a3e 0cHOBHOTO 00111€r0 00pa3oBaHMsl, yueOHOro
kaOuHeta. [loMemienne KaOMHETa JOJDKHO — YJIOBJIETBOPSITH  TPeOOBAHHSIM
nocTtaHoBiieHuss oT 28 ceHtsaOps 2020 roga Ne28 OO yTBEp>KIEHUU CaHUTAPHBIX
npaBun  CII  2.4.3648-20 "CaHuUTapHO-3MUJEMUOIOTHYECKUE TpeOOBaHUS K
OpraHu3alysM BOCHHUTaHUS U OOyYEHHMs, OTIbIXa U O3JOPOBJICHUS JACTeH H
MOJIOZIeXKU" M OBITh OCHAIIIEHO TUIIOBBIM 00OPY/I0BaHUEM, YKa3aHHBIM B HACTOSIINX
TpeOOBaHUAX, B TOM YMCIIE CIIEHUAIN3UPOBAHHON yueOHOM MeOeNblo U CpecTBaMuU
oOyueHus, JTOCTaTOYHBIMU JJIsi BBIIOJHEHHUS TPEOOBAHUN K YPOBHIO IMOATOTOBKH
00y4Yarommxcsl.

No HaumenoBanue
W y4eOHBIX } OcHalIeHHOCTh YYEOHBIX MOMEIIEHUN
NOMEIICHHM
1. | Xumunueckas XHWMHUYECKHUE PEAKTUBBI, ITOCYA.
nabopatopus | Becwl Texunueckue NO2246; TK1990.
(I'-470) Konopumerp doTosneKTpudYecKuid KOHIIEHTPAIMOHHBIN
K®K-2 - 2.
Amnmapar Kurma — 2.
[Mxad BeITSIAKHON — 1.
Myddenbuas neus Tun CHOJI 1,62-5,1/9,3.
Anamutndeckue Becsl BJIP-200 — 3.
Konopumerp dorto-anexrpudeckniit ®IK-56M — 1.
Hentpudyra OIln-3.
Hentpudyra OIlu-8.
pH metp-340.
Cnexrpodoromerp — CD-2B.
Cymmmnbabii mkad — 1.
Bopasnas Oaus TY-46-22-587-75.
Cron nns xumudeckux uccnegopanuii — 10.
Cron— 7.
Cryn — 33.
Tabmania Menneneesa — 2.
Jlocka kmaccHas — 1.
[Mkad kHMKHBIT — 1.
[tatuB 175 IpOOUPOK — 6.
OnekTporuita — 1.
Draxepka MeTajuiMueckas ajisi peaktuBoB — 10

2. | KaGuner Cron metamnuyeckuii — 14,
XUMUHU Cryn - 27.
(I"-206) DTaXEePKU METATTUYECKHUE J1JIsl PEaKTUBOB — 9.

[Ixad BeITSIAKHOMN — 1.

IlIxad BeTepuHapHsbIii — 4.
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Jlocka kmaccHas — 1.

Jlocka oObsBIICHUI — 1.
Ornerymmrens — 1.

Komma — 1.

Henrpudyra nadoparopuas [IJIMH-P10-01 «3aekon»
pH-Metp MmunmuBonsT™MeTp pH-150M
Becwr BJIKT-500

bans Boasnas maboparopnas LW-1
pH-Mmetp MmummmuBonsT™MeTp pH-121
TepmocTaT 1181 cymiku jabopaTopHoi nmocyasl SUP-4
[Torenumo-metp JII1-58
Cnekrpodoromerp ®IOK-56M
XUMHUYECKHUE PEAKTHUBBI,
XuMHYecKas mocyia

[IItatuB MeTaTMYEeCKUil — 6.
[IItatuB byn3ena — 6.

Kamrozu — 3.

Porarop — 1.

Crenn — 14.

ABtoknaB — 1.
doTornekTpokosopumerp GIK

Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOT UM

(KOMILIEKT JIMIIEH3MOHHOT0 U cB00OoaHOrO I10)

No | HazBanue (muuensus\ceoooaHoe I10)

1. | Windows 7 JUTICH3HS

2. | Paint.NET cBoboaHoe 110

3. | Cucrtema ynpaBlieHUs TUCTAHITMOHHBIM cBoboaHoe I10
oOyuenrem Moodle

4. | UadopmalliOHHO-TIPABOBBIE CUCTEMBI" cBoooHoe T10 nis
I'apant" 1 "Koncynprant+" oOyyJaronmxcs

5. | Microsoft office 2007 JULICH3US

6. | CucTeMbl aHTUBUPYCHOM 3aIUTHI JUTICH3US

nabopatopuu Kacnepckoro

Xumus
IlepeyeHb OCHOBHOM M JONOJHUTEIBHOM JTUTEPATYPbI, HEOOXOAUMOI I
OCBOCHMS JUCHMILIUHBI
OcHoBHas JuTEpaTypa:
1. Tabpuensa O. C. Xumus. bazoBwiii ypoBenb. 10 kiacc : yueOnuk /O. C.

[Nabpuensn, U. I'. Octpoymos, C. FO. [Tonomaper — Mocksa : IIpocsernieHue,
2025. - 192 ¢.— ISBN 978-5-09-107640-0.—TekcT: 27eKTPpOHHBIH.
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2. T'abpuensu O. C. Xumus. ba3zoBbiit ypoBenb. 11 knacc: yueonuk /O.C. ['abpuensiy,
N.T". Octpoymos, C.FO. ITonomapeB — Mocksa : [Ipocsemenue, 2025. —192 c.—
ISBN 978-5-09-107641-7.—TeKcT: 37IeKTpOHHBIH.

JlonoIHUTeIbHASL JIUTepaTypa:

1. T'muaka H.JI. O6mas xumus : ydue6Hoe nocodue / H. JI. 'munka. — Mocksa
:KuoPyc, 2021. — 749 c¢. — ISBN 978-5-406-08333-8. — URL:
https://book.ru/book/939867.— TekcT : 2IeKTPOHHBIH.

2. Topnyonsix JI. Il. Xumusa : ydebnoe mocobue / JI. Il. IMommyOHBIX. —
Kpacnosipck :Kpacl'AY, 2018. — 306 c.— URL:
https://e.lanbook.com/book/130110. — TekcT : 37E€KTPOHHBIH.

3. Cupotkun O.C. Xumus : yueonuk / O. C.Cupotkun. — Mocksa :KuoPyc, 2019.
— 363 ¢. — ISBN 978-5-406-06688-1. — URL.: https://book.ru/book/930225.—
TeKCT : 3IIEKTPOHHBIN.

Ilepeyenb  pecypcoB  HH(OPMALMOHHO-TEJIEKOMMYHHUKAIMOHHON  ceTH
«MHTEpHET», HEOOXOAUMBIX JJISl OCBOCHHS IMCUMILINHBI

1.O0pa3oBarenbHble  pecypchl uWHTepHeTa. Xumus : cadlr. — URL:
http://www.alleng.ru. — Pexxum moctyma: cBoOOIHBINA.— TEKCT : AIIEKTPOHHBIN.

2. Epwnas xomtekius mudpoBbIXx oOpa3zoBaTenbHbIX. : calT. — URL:
http://www.school-collection.edu.ru. — Pexum nmoctyma: cBoOomHbIil.— TekcT
AIEKTPOHHBIN.

3. Konneknusa «EctecTBeHHOHAYYHBIE SKCIEPUMEHTBD» : XuMus : caiit. — URL:
http://experiment.edu.ru. — Pesxum gocTymna: cBoOOAHBIN.— TEKCT : 3JCKTPOHHBIH.

4 KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHHUS YYEBHOM
JUCHUITIJIMHBI «XUMUS»
4.1 KoHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHUSI YUeOHOM TUCIHMIJINHBI

Hens xaxmoir GopmMbl KOHTpOJsE — 3adUKCUPOBATH MPUOOPETEHHBIC
oOydJaronmcsi B pe3ysIbTaTe OCBOCHMSI y4€OHON NMCUUIIMHBI 3HAHMS, YMEHWUS,
crocoOCTByOIIKE (POPMUPOBAHUIO KOMIIETEHIIUM.

KoHTposib ¥ OLIEHKa pacKpbIBalOTCS Y€pe3 YCBOCHHbIE 3HAHUS U
npuoOpeTeHHbIE 00YUYaIOIIUMKC YMEHUS, HallpaBiIeHHbIe HA (POPMUPOBAHUE OOILIUX
U npodeccruoHanbHbIX KOMIETeHIHH. KoMneTeHu 10KHbI ObITh COOTHECEHBI C
NpEeIMETHBIMUA pe3ysbTaTamMH. [[7s KOHTPOJS M OLEHKH pe3yJbTaTOB OOYy4ECHHS
MpernojiaBaresib BBHIOMpAaeT (POPMBI M METOABI C YYETOM MPOQECCHOHATAZAIUN
oOy4eHHsI TI0 TTPOrpamMMe JTUCIUTUIAHEI.

B TeueHune cemecTpa HCHOIB3YIOTCS CIEAYIOIINE BUABI KOHTPOJIS:

- TEKYILHH,

- pyO€KHBII.

Texymuii KOHTPOJIb TPEACTABISET COOOW MPOBEPKY YCBOEHUS Y4EeOHOTO
Marepuansa  TEOPETUYECKOro M MPAKTUYECKOro  XapakTepa,  PeryJispHO
OCYUIECTBIISIEMYIO Ha MPOTSKEHUU CEMECTPA.

Texywuti KoHmpoab 3HAHUN OCYIIECTBIISIETCS B POpPME YCTHOTO U MUCbMEHHOTO
ornpoca CTYJAEHTOB Ha 3aHATHSX, HAlMCaHWE W 3amuTa pedepara, COOOIIECHUS WIH
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COCTaBJICHME  Tpe3eHTauuud (Mo  BBIOOpPY),  BBINOJHEHUS  MHUCbMEHHBIX
CaMOCTOATENbHBIX, (PPOHTAIBHBIX JIAOOPATOPHBIX U KOHTPOJIBHBIX pabOT, MPOBEPKHU
OOIIMX ¥ MHIUBUAYaJIbHBIX 33JaHUN, B paMKaX CaMOCTOSITENIbHON paboThl, a Takke
0JIAaHKOBOT'O TECTUPOBAHUSI.

CamMocTosATenbHBIE pabOTHl MpEeAHA3HAYEHBI ISl KOHTPOJS YMEHHUS pelaTh
3aJ1ayy ¥ BBINOJHATH YIPAKHEHUSA 110 IPOUJEHHON TEMe.

KoHTposibHbIE pabOThI JA0TCA J1s1 MPOBEPKU 3HAHUN U YMEHHI 00ydaronmxcs,
NOJIYYEHHBIX B pe3yJbTaTe M3y4YEHHUs pazfena. MoxeT 3aHMMaTh 4acThb y4eOHOTO
3aHATHS C pa300pPOM MPABUIILHBIX PEIICHUI HA CIEAYIOIIEM 3aHSTHH.

Texymuii KOHTPOJIb TPATUITMOHHO CIIYKUT OCHOBHBIM CPEICTBOM 00€CIIeUeHUs
B y4eOHOM MpOIEcCe «0OpaTHOM CBS3M» MEXIY IpernojiaBareseM U 00ydaroImumMcs,
HEOOXOUMON ISl CTUMYJIMPOBAHMs padOThl OOyUYaIOIIUXCS U COBEPILIEHCTBOBAHUS
METOJMKHU MpenoAgaBaHus y4eOHbIX AUCLUIIINH.

Py6exnbie koHTposbHbie Touku (PKT) mo aucuunnuHe onpeaeneHsl B BUIE
KOHTPOJIbHOM (IIPOBEPOYHOM) pabOThl WM OJAHKOBOTO TECTUPOBAHUS IOCHE
W3YYEHUS pa3/ielia MM HECKOJIBKUX TEMAaTUYECKH OJIM3KUX Pa3IeioB M0 JUCLHHUILIMHE.
Bcero npeanonaraercs npoBectu 4 PKT: 3 PKT B 1 cemectpe u 1 PKT Bo 2
ceMecTpe.

Tembl PKT
1 cemecTp

KontpoJubnas padora Nel «CTtpoeHHe BEIIECTBA U XUMUYECKHE PEAKIINNY

KonTtpoJubnas padora Ne 2 «CBoilCTBa HEOPTAaHUYECKUX BEIIECTB.)»

Konrpoabnass padora Ne3, HUKP «Teopuss CTpoeHMS OpraHMYECKHUX

COCIMHEHUN. Y TIIEBOJLOPOIBL.»

2 cemecTp
Kontpoabnas padora Ne4 « CTpyKTypa U CBOMCTBAa OPTraHUYECKUX BEILIECTB

Kox n HaumenoBanue Paznea/Tema Tun oueHoYHbIX
(popMupyeMBIX KOMIIETEH U MepOonpUATHI

OK 01. Beibupats criocoOsl Tema 1.1-1.7 TectupoBanue

peleHns 3a1aq Tema 2.1-2.3 YcTHBIN onpoc

npodecCuoHATBHON Tema 3.1 Pemenue pacy€THbIxX 33124

NEeSATENIbHOCTH TpUMEHUTENBHO K | Tema 4.1 HabGnronenue 3a xoqoM

pa3IMYHBIM KOHTEKCTaM Tema 5.1-5.4 BBIIIOJIHEHUS IIPAKTUKO-
Tema 6.1 OPUEHTHUPOBAHHBIX 3aJaHUN
Tema 7.1 [IpencraBnenue pe3yabpTaToB
Tema 8.1, 8.2 MPAKTUYECKUX U J1a00paTOPHBIX
Tema 9.1.1-9.1.5 pa6ot IIpoBencHume

OK 02. cnons3oBaTh Tema 1.2 XMUMUIACCKOTO SKCIICPUMEHTA

COBpEMEHHBIE cpejicTBa noucka, |Tema 1.4-1.7 Bemonnenue

aHaIM3a U UHTEPIPETALUU Tema 2.1,2.2 KOHTPOJIBHBIX

nHpopManuu, u Tema 4.1, 4.2 pabor 1o

uHpopmanronnsie Texnonorun | Tema 5.2-5.4 Pas/Ic/iam AMCHHILTHHAT

JUIA BBITIOJIHEHUS 3a1a4 Tema 6.1 Onetika CaMOCTOﬂTem’?O

npogeccuoOHaTbHON Tema 7.1 BRINOJHCHHRIX 32 4FHHHA

IeATEeIbHOCTH Tema 8.1, 8.2 3amura yaebHo-
Tema 9.1.2-9.1.5 HCCIJIE0BATEIBCKOTO IIPOEKTA (C

y4EeTOM

OK 04. Tema 1.7 Oy mymieit mpodeccHoHanbHOM

Tema 2.1,2.2
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W3MCHCHHMHU KJIMMATa, IPUHIIUIIBI
OepexIIMBOro MPOU3BO/ICTBA,

3¢ (HeKTHBHO JACHCTBOBATH B
YPE3BBIYANHBIX CUTYAIUSIX.

DddexTuBHO Tema 4.1, 4.2
B3aUMOJICHCTBOBATH U paboTaTh B | Tema 5.2-5.4
KOJUJIEKTUBE U KOMaH 1€ Tema 6.1
Tema 7.1
Tema 8.1, 8.2
Tema 9.1.5
OK 07. CopneiicTBoBaTh Tema 1.7
COXPAHEHHUIO OKPY Karolen Tema 2.3
Cpelbl, PECYpPCcOCOEpEKEHMIO, Tema 5.1
MIPUMEHSATH 3HAHUS 00 Tema 8.1, 8.2

Tema 9.1.2-9.1.5

[IK 1.4. OcyuiecTBasiTh
OTepaTUBHBIA KOHTPOJIb KauecTBa
Y CBOCBPEMEHHOCTH BBITIOJTHEHUS
TEXHOJIOTUYECKHX OTepaluii, u
pa3paboTKy MpeaIoKeHUN TI0
COBEpIICHCTBOBAHUIO
TEXHOJIOTUH B 00J1aCTH
COJIEp>KaHus U pa3BeICHUA
CEIbCKOXO35IMCTBEHHBIX
KUBOTHBIX, 3aTOTOBKH,
XpaHEeHUs, TIOJTOTOBKH K
HCIOJIb30BaHUIO KOPMOB,
ITOJTyYEHUS, IEPBUYHOU
nepepaboTKU U XpaHEHUS
MIPOYKITMH, B TOM YHUCIIE, C
MCIOJIb30BaHNEM KOHIICTIIINH
OepeKJIMBOro MPOU3BO/ICTBA.

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

Pasnen 4 Temer 4.1.

Paszgen 7 Temer 7.1

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

NEeSATETbHOCTH)

3ammTa perneHus keic-3aaaq (¢
y4eToM OyayIiei
npodeccnoHanbHOM
NEeSATEITbHOCTH)

Brimonaenue 3amanuii
MIPOMEKYTOYHOM aTTECTALUU

4.2 DOPMA H?OME)I(YTO‘IHOﬁ ATTECTAIIMU CTYJIEHTOB
11O YYEBHOU JUCHUIIJIMHE

Metoauka nposeaenuss UKP u s3x3amena. [l pumepHbie BONpPOCHI U
3aganus K UKP u 3x3ameny. Kpurepun ouenku 3Hanuii B pamkax UKP u

IK3aMeEHa.

dopma NpoOMeKYTOYHOM aTTeCTAIUM.

@opMbI MPOMEKYTOUHOW ATTECTALMU MO0 XUMHUHU, YCTAHOBJIEHHBIE pPabOYUM
y4eOHBIM T1aHOM: M KP BBITIOJIHSETCS Ha IEPBOM Kypce B KOHIIE IIEPBOTO CeMecTpa,
9K3aMeH CHAETCS Ha MEPBOM Kypce B KOHIIE BTOPOI'O CEMECTpA.

Mertoauka nposeaenuss UKP

Urorosas xonTtponsHas padbora (MKP) mo mucnunnuue ompeneneHa B BHIE
KOHTPOJIbHOM PalOThI, coAeprKalleld 3alaHus B TECTOBOW (popMe M MpaKTUYECKHUE
3a/1aHus (3aa4M), IO TEMATUKE U3YUYEHHBIX pa3AesioB. [[puMepHbIe TUIIOBBIE 3aAaHUs
K PKT n MKP pasmerieHs! B OLIEHOYHBIX MaTEpUanax.

3auet (MKP) npoBoauTCs Ha MOCIEHEM 3aHITHH B BUAE KOHTPOJIBHON paObOTHI
B YCTAaHOBJICHHO€ pacnucaHueM BpeMsa. Ha BbeimonHenuwe 3agaHuil orBoautcs 60
MUHYT, II0 pE3yJIbTaTaM IPOBEPKU CTYJEHT IOJy4aeT 3a4TE€HO, €CIM OLICHKA «S»-
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OTIIMYHO, «4»-XOPOIIO WU «3»-yJIOBJIETBOPUTEIHLHO U HE 3a4TE€HO, €CJIM PE3ybTaT
HNKP «2»- Hey10BJIETBOPUTEIBHO.

Ipumepnsbie 3aganus qis UKP
(OK 01,02, 04, 07, IIK 1.4)
Yacrs A

K xaorcoomy 3a0anuro wacmu A 0ano HeCKOIbKO Omeemos, U3 KOmopwvlx mojibKo
00uH eepHulll. Pewume 3a0anue, cpasrnume noayueHHwill omeem ¢ npeonrodHCceHHvIMU. B
omeeme YKa3zamov HOMep 3A0aAHUs U COOMBEemcmayiouyio 0yKey ¢ NpaGUIbHbIM
omeemon.

Al. Ykaxxure coelMHEHHUs ¢ KOBAJEHTHOM MOJISIPHOI U MOHHOI CBA3BIO.
1) xnop u ¢ropun nutHus  2) BOAa U XJOPUJI MarHus 3) OKCHJ cepbl u Boja 4)
JINTUHN U OKCHUJ KaIns
A2. Kak nposiBisieTcsi KHCJIOTHBIN XapaKTep B PSAy COeIMHEHU
Si0,, P,0s, SO3, C1,07?
1) ycunuBaercs 2) ociiabeBaeT 3) He u3MeHnsieTrcsi  4) cHavana ociabeBaert, a
3aTeM yCUJIMBAETCS
A3. Ykaxurte Tun peakuuu: Fe + S = FeS.

1) oOmena  2) 3aMerieHus 3) coequHeHUS 4) nzoMepuzanuu
A4. Hano6oabI1eii BOCCTAHOBHUTEJILHONM aKTHBHOCTBLIO 00J1a71a€T:
1) Li 2) Be 3)B 4) S

AS. B kakoM cOeJlMHEHUM KOBAJIEHTHASl CBSI3b MEXKAY aTOMaMH 00pa3yercs 1o
JTOHOPHO- AKHENTOPHOMY MeXaHU3MY?
1) KCI 2) CCl4 3) NHA4CI 4) CaCl2
A6. Ctenenb okucJieHus cepol B coeauHeHun FeSO3 paBua:
1) -1 2) +2 3)0 4) +4
A7. Atomy M( cOOTBETCTBYET 3JIeKTPOHHASI KOH(PUTYPALIUS:
1) 1s22s?2p®3s23p° 2) 1s22s22p°3s? 3) 1s22522pb3s23p°4s2 4)
15225%2p%3s%3p%4s%4p?
A8. Han60/b11y10 cTeNeHb OKUCJIEHHUS XJI0P MMeeT B COeIMHEHHU:

1) CI,.0 2) KCIOs 3) KCI 4) NaClO,
A9. YcraHoBHUTE COOTBeTCTBHE MeKAY (OpMYJIOi BelecTBa W 3HAYEHHEM
CTeleHH OKUCJIEHHUS AaTOMOB MAPIraHIA B HEM:

®OPMYVIJIA BEHIECTBA CTEITEHb OKUCJIEHU A
A) Mn(OH); 1)0
b) NaMnQ, 2) +2
B) K:MnQO, 3) +3
') MnO, 4) +4
5) +6
6) +7

A10. YcTraHoBHUTE COOTBETCTBHE.
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Coxpaniennoe HOHHOE

XumMu4eckas peakums
YPaBHeHHE
A. NH;"+ OH = NH3 + H,O 1. Ba(OH); + HC1 —
B.AIP* + 30H = Al(OH)3 2. NH;,C1 + NaOH —
B. H" + OH = H,0 3.A1Cl3+ KOH —
. SO4* + Ba?* = BaSOq 4. BaCl; + Na;SO4 —

A 11.BepHbl JI cJIeqyIOLIUe CYKIEHUS 0 TOMOJI0rax?

A. T'omosioru cX0oAHBI IO XUMHUYECKOMY CTPOCHUIO MOJIEKYJI, CJIE€A0BATEIBHO, CXOIHBI
Y 110 XUMUYECKUM CBOMCTBAM.

b. 'oMOJ10r UMEIOT OJIMHAKOBBIN COCTaB, HO Pa3HOE XUMUUYECKOE CTPOCHHUE.

1) BepHo TONBKO A; 3) BepHBI 00a CyKIEHUs;
2) BepHO TOJBKO b; 4) o0a cyXJeHUS HEBEPHBI.
Yacrs B

B1. OcymiecTBuTe LIENOYKY MPEBPAILCHHIA

Fe - FeS - FeCl: — FeCl: — Fe(OH)s — Fe20s

B2. Cmemanu 250r 30% u 150r 20% pacTBOpOB cepHOM KUCIOTHI. Boipasure
COJIep>KaHKe BEIIECTBA B MPOLIEHTaX B MPUTOTOBJICHHOM PacTBOPE
OtBet

Kpurepuu ouenku kayecrsa 3HaHuil cryaeHToB no UKP

3auer (MKP) mpoBoaMTCS HA MOCJIEIHEM 3aHATHM, Ha BBIMOJHEHUE 3aJaHUM
otBoaUTCS 60 MUHYT, MO pe3yJabTaTaM MPOBEPKHU CTYAECHT MOJIY4YaET 3a4TEHO, €CIIH
OLICHKA «S»-OTINYHO, «4»-XOPOIIO WU «3»-yJOBIECTBOPUTEILHO U HE 3aU4TE€HO, €CIU
pesynbrat UKP «2»- Hey10BJI€TBOPUTEIBHO.

Pexomenoyemasn wikana nepesooa nepeudHuIX 04171068 8 NAMUOAIIbHYIO UIKATTY
«2» «3» «“4» «5»
Meuee 5 6-8 9-10 11-13

MeToauka npoBeIeHust IK3aMeHa

®opmbl TPOMEKYTOUHON AaTTeCTallMd MO XUMHUH, YCTAHOBJIEHHAas pabouuMm
y4€OHBIM IIJIAHOM, 9K3aMeH - CAeTCsl Ha IEPBOM Kypce B KOHIIE BTOPOI'O CEMECTpa.

B cootBercTBHM ¢ nercTBYOmMM B [los10:k€HMEM O TEKyIEM KOHTPOJIE 3HAHUN
U MPOMEXKYTOUHOM arrectanuu oOydaromuxcs (akynaprera CIIO B Kypckom 'AY
CTYJICHT, BBIIIOJHUBIINN BCE PyOEKHbBIE KOHTPOJBHBIE TOUKH HA «4» U «5», MOXKET
OBITh OCBOOOKIEH OT cHauM 3K3aMeHa. EMy ImpocTaBisieTcsi UTOroBasl OLIEHKa Ha
OCHOBE Pe3yJIbTATOB, MOJIYUYEHHBIX Ha PYOSKHBIX KOHTPOJIbHBIX TOUKAX.
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Py6exnble koHTposibHble Toukd (PKT) nmo aucnuminHe omnpeneneHsl B BHUE
TpPeX KOHTPOJIBbHBIX padOT WM TECTUPOBaHMS B 1 cemecTpe UM OIHON KOHTPOJIbHOM
pabOThI MJIM TECTUPOBAHMS BO 2 CEMECTPE.

Ecnu cTyneHT He BBINOJIHSIET 33JaHUS B paMKax pyOE€KHOIO0 KOHTPOJS Ha
«XOpoUIO» M «OTIMYHO», TO NPOXOJUT MPOMEKYTOUHYIO AaTTECTALHMIO B
TPaJULMOHHON (opMe. Ox3amen TpeANonaraeT OTBET CTyJAEHTa Ha 2 BoIpoca U
pelIeHre 3aJayi. 3K3aMEH MPOBOJUTCSA B ONPEIECICHHBIA JI€Hb B COOTBETCTBUU C
COCTABJICHHBIM paclucaHueM. Bo BpeMs mpoBedeHus 3K3aMeHa Ha IMOATOTOBKY K
oTBeTy naercss He Oosee 40 MuHyT. /lagee — OJUH CTYAEHT OTBEYAET, OCTAJIbHBIE
TOTOBSITCSL.

IIpuMepHBIE BONPOCHI K IK3aAMEHY
(OK 01,02, 04, 07, IIK 1.4)

1. Kunaccudukaiys HEOpraHM4ECKUX COSAMHEHUIN U UX CBOWCTBA

2. Kucnotei u wux cBoiictBa. KHCIOTBI Kak 3JEKTPOJNUTHI, UX
KJ1accu(uKanus Mo pa3inyHbIM MpU3HAKaM. XMMUYECKHE CBOMCTBA KHUCIIOT B CBETE
TEOPUU  IJICKTPOIUTHYECKOM  aucconuanuu. (OcoOEHHOCTH  B3aUMOJICUCTBUS
KOHLIEHTPUPOBAHHOW CEPHOM M a30THOW KHUCIOT ¢ MeTaiaMu. OCHOBHBIE CIIOCOOBI
ITOJTYYEHHUSI KACIIOTHI.

3. OcHoBanmsi u wux cBoWcTBa. OCHOBaHMA KakK DJIEKTPOJIUTHI, HX
KJaccuuKaluys Mo pas3IuyHbIM Mpu3HakaM. XUMHUYECKHUE CBOMCTBa OCHOBAaHUU B
CBETE TEOPUU DIIEKTPOJUTHUECKOM auccoumanuu. PasiiokeHne HepacTBOPHUMBIX B
BOJIe OCHOBaHUM. OCHOBHBIE CITIOCOOBI MTOJTyYEHUsI OCHOBaHUH.

4.  Conu u ux coictBa. Conu Kak 3eKTpoiauThl. Conu cpeiHue, KUCIIbIE U
OCHOBHbIE. XHMMHWYECKHA CBOWCTBA COJEH B CBETE TEOPUU IJIEKTPOJUTHUYECKOU
nucconuan. CriocoObl MOTYyUYEHUS COJICH.

5. T'maponus counei.

6. Oxcugel m mx cpoicTBa. CosleoOpasymoomue W HecoJeoOpasyrome
okcubl. OCHOBHBIE, aMPOTEpPHbIE U KHUCIOTHBIE OKCHJIbI. 3aBUCHUMOCTb XapakrTepa
OKCHJa OT CTENEHHU OKHCIIEHUSI 00pa3yloUIero ero Metauia. XuMUYECKUE CBOMCTBA
okcu10B. [lomydenne okcuaoB.

7. OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. CTeneHb OKHUCICHHUS.
Okucnurens W BOCCTaHOBJIEHUE. BoccraHoBurenb W OkucieHue. Merton
ANEKTPOHHOrO  OajmaHca  JJiA  COCTaBJICHUS ~ YPAaBHEHHA  OKUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINMN.

8. Ckopoctb XuMHUeCKMX peakiuil. [loHsTHE O CKOPOCTHM XMMHYECKHUX
peakuuii. 3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEAKLMA OT pa3MyHbIX (PaKTOPOB:
MIPUPOJIBl PEATHPYIOIMINX BEIIECTB, UX KOHLEHTPALMH, TEMIEPATYPHI, IOBEPXHOCTU
CONPUKOCHOBEHMS U UCIIOIb30BaHUs KaTaIU3aTOPOB.

9. OO6OpatuMoCTh XHUMHUYECKHUX peakiuid. OOpartumbie W HeoOpaTHMBbIE
peakiuu. XMMHUYECKOE PAaBHOBECUE U CITIOCOOBI €r0 CMEIICHHUS.

10. Tumbl KpUCTANIMYECKUX PEIIETOK. YacTuipl Jexanpe B y3iax
KPUCTAJUIMYECKOW PEIIETKU. TUIl CBSA3M MexAy vactunaMu. [IpuMepsl BeEIEeCTB.
dusnyecKue CBOMCTBA.

11. Koppo3sus meTamioB. XuMUYECKast U AJIEKTPOXUMUYECKAS] KOPPO3USL.
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10.

11.

12.

12. Merasmibl IM1aBHBIX NOATPYII. MeTamibl MOOOYHBIX MOATPYII.

13. DnekTtponu3. XuMuyeckue MUCTOYHUKUA Toka. [Iporecc Ha aHOne W Ha
KaToJe.

14. Tanorensl. Haxoxnenue B mpupone. CTpoeHHe M CBOWCTBA aTOMOB.
["anoreHoBOI0PO/IBI U TAIOTEHU/IBI.

15. Xanekorensl. Cepa. Haxoxnaenue B npupoe. [lonyuenue kuciaopoaa u
cepbl. CepoBOI0OPO/I, CEPOBOAOPOIHAS KUCIIOTA, CYIb(UIBI.

16. T'enermueckas CBsI3b MEXKIY KJIAaCCaMU HEOPTAaHUYECKUX U OPTaHUYECKHUX
BeleCTB. ['eHeTHYEeCKU pAJl dJIEMEHTa — MeTaula. |'eHeTHUYeCKuil psiji dJIeMeHTa —
HeMeTaula. ['eHeTHYecKuidl psii dJeMEHTa — MeTalla, KOTOPOMY COOTBETCTBYIOT
am(pOoTepHbIE OKCUJ] U TUPOKCHI.

IIpuMepHbIe 3a1a4M K IK3aMEHY
(OK 01,02, 04, 07, IIK 1.4)

OcyniecTBUTE CIEAYIOMNE PEBPAILICHUS:

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

Hanumure ypaBHEeHHS peakuid.

OcyuiecTBUTE CIEIYIONINE MPEBPAIICHUS:

Fe(OH); — FeOHSO, —>Fey(S04)3 — Fe(NO3); — FePO4

Hanummre ypaBHEHUS peakiui.

Hanummre rpadpuyeckoe n3odpaxkenue popmynsl Ca(HSOy), , Ha3BaHME 3TOU COJIH,
KaK €€ MOYKHO TOJIyYUTb U MPEBPATUTh B CPEAHIO, HOpMaIbHYI0 coib? Hanumure
YPaBHEHUSI COOTBETCTBYIOIINX PEAKIUH.

VYyuteiBass aMm(pOTEPHOCTh, HAMMUIIIUTE YPABHEHUS PEAKIUN CICIYIOMMNX OKCHUIIOB C
KHCJIOTOH | 111esioubio: PbO, ZnO, Mn,0O7

CocTaBbTe ypaBHEHHUSI pEAKIUNA, C TOMOIIBIO KOTOPHIX MOXHO OCYIIECTBUTh
CJIEAYOIINE TIPEBPALCHUSA:

Hanbl cnenyromue okucibl MetaiioB: CaO, CuO, ZnO, Fe O3 , Mn,O; . Ykazars,
KaKWUe U3 HUX OCHOBHBIE, KUCIOTHBIE W aMdoTepHbie. HamucaTh ypaBHEeHUS peakiui
PacCTBOPEHUSI 3TUX OKHCIJIOB B KUCJIOTE U LIEIOYH.

Kaxkoe u3 ykazaHHbIx BemiecTB OyaeT pearupoats ¢ KOH?

A|203 , N,Os ,CFZ(SO4)3 , Ba(OH)z , HPO3; , Zn(OH)z, CuO.

Hanuiure ypaBHEeHHs peakyid.

OcymecTBUTh cieayromuii muki npespainenunii: CaCl, — Ca(NO3), — CaCO3; - Ca0
- Cag(PO4)2.

[TonGepuTte 1Mo ABa ypaBHEHUS B MOJICKYJISIPHOM BHUJE K KaXKIOMY U3 MOJICKYJISIPHO-
noHHbIX: Ca?'+ CO3% =CaCOs

CocraBpTe MOJIEKYJSIDHBIE U MOJIEKYJISIPHO-HOHHBIE YPAaBHEHUSI TMAPOJIM3a COJEH:
Ba(CN); ,CrCls.

[TonOepute 1Mo 1Ba ypaBHEHUSI B MOJIEKYJISIPHOM BUJE K KaXKIOMY U3 MOJIEKYJISIPHO-
noHHbIX: Cu(OH),+2H*=Cu?" +2H,0.

CocraBpTe MOJIEKYJSIDHBIE U MOJIEKYJISIPHO-HOHHBIE YPABHEHUSI TMAPOJIM3a COJIEH:
NasPO, ,MgClz
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13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

217.

28.

29.

[TonapHo cmelianu pacTBOPHI CIEAYIOIIMX BEIIECTB, HAMUIIUTE WOHHBIE PEaKIUU
oomena: MgCl,+KOH—
CocTaBbTe MOJEKYJSIPHBIE U MOJIEKYJISIPHO-UOHHBIC YpPaBHEHUS THUAPOJIN3A COJICH:
Na,C,04 , NH,Br.
[TonOepute 1Mo 1Ba ypaBHEHUSI B MOJIEKYJISIPHOM BUJIE K KXJIOMY U3 MOJEKYJISIPHO-
noHHBIX: Fe?* +20H = Fe(OH),|..
CocTaBbTe MOJEKYJSIPHBIE U MOJEKYJISIPHO-UOHHBIC YPaBHEHUS TUAPOIN3a COJICH:
Ca(CN)z , CI’(NO3)2 .
[TonapHo cmemianu pacTBOPHI CIEAYIOIIMX BELIECTB, HAMUIIUTE WOHHBIC PEaKIUU
oomena: Ba(OH), + HCl—
CocraBbTe cXeMy HOHHOTO OanaHca U nojgoepurte ko3 duureHTsl B peakiuu: HzAsO3
+ KMnO4 + H,SO4— H3ASO4 + MNSO,4 + K,SO4 + H0 .
YKaXute OKUCIUTEIh U BOCCTAHOBUTENb B JJAHHOW PEAKIIUH.
CocTaBbTe cxeMy 3JIEKTPOHHOTO OanaHca u nmoadepuTe KOAIPGUIIMEHTHI K PEaKIINU:
K>S + KMnO4 + H,SO4 - MnSO4 + S + K,SO4 + H,O .
Kaxkoe BelecTBo SIBISETCS OKUCIUTENEM, a KaKO€ BOCCTAHOBUTENIEM B MPEIbIAyIIEH
peakuuu?
CocraBbTe cXeMy HOHHOTO OanaHca u nmoaoepute kodhduimentsl B peakuun: HCI +
K>Cr,07— CrCl; + KCI + Cl, + H,O .
YKaXute OKUCIUTEIh U BOCCTAHOBUTENb B JJAHHOUW PEAKIIUH.
CocraBbTe cxeMy MOHHOTO OajaHca U nojaoepute kod3pduiuenTsl B peakuun: SNSOy
+ KMnO4 + H,SO4— Sn(SO4)2 + MnSO, + K,SO4 + H,0 .
YKaXUTe OKUCIUTEND U BOCCTAHOBUTEIIb B TAHHOW PEAKLIHNH.
CocTaBbTe cxeMy MOHHOTO Oasianca 1 nmoadepute Ko3hGUIIUEHTH B PEaKInu:
NayFeO, + Cl; +NaOH — Na,FeO, + NaCl + H,O .
YKaXUTE OKUCIIUTENIb U BOCCTAHOBUTEIb B JAHHOW PEAKIUU
OcCyIecTBUTh UK MPEBPACHUH:
Fe(OH); — Fey(S04)3 — Fe(NO3); — Fe(OH); — Fe,0s.
3aKOHUYMTE YPABHEHHUS CIEAYIOIIMNX ITPEBPALLICHUI:
K,0,+KI+H,SO,—
K>0,+KMnO4+ H,SO,—
KBr+ H,S0,—S0,...
Kl+ H,SO,—H,S....
KCIO3+KNO3;—
Pacnonosxure Bemectsa, hopmysisl KoTopbix CoHs—NH;, NH3, (CsHs)NH 1 CsHsNHS,
B TTOPSIIKE YCHIJICHUSI OCHOBHBIX CBOKMCTB. [losicHUTE OTBET.
HaiimuTte MaccoByr MO0 THAPOKCHAA HATPUS B PACTBOpE, IOJIYYEHHOM IIPH
B3aumozercteuu 0,69 r. Hatpust u 130 mi. Bogpb!.
B 400 r. 5%-ro pactBopa ruapokcuaa HaTpus godasuinu 0,92 r. Hatpus. Beraucnure
MacCCOBYIO JIOJIIO IIETOYHU B MOJIYYEHHOM PacTBOPE.
JlaHbl 4yeThIpe BeIeCTBA: AUXPOMAT HATPHs, KOHIIEHTPUPOBAHHAs CepHAasl KUCIIOTA,
TUAPOKCU] JuTudA, ¢ropun Kamus. Hanuimmre ypaBHEHHS YETHIPEX BO3MOXKHBIX
peaKkIMil MeXly STUMH BEIIECTBAMHU.
JlaHbl BOJIHBIE PACTBOPHI CEPOBOAOPONA, OpoMa, THAPOKCHUIA HATPHS, XJIOPHOU
KUCIIOThl. Hamuimre ypaBHEHUS YETHIPEX BO3MOXKHBIX PEAKLUHUA MEXITYy ITUMHU
BEII[ECTBAMH.
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30. O6pa3zen HaTpust Maccoit 0,5 r. momecTuiu B Boay. Ha HelTpanu3anuio moyu4eHHOro
pactBopa uspacxogoBanu 51,1 r. 1,5%-i consiHON KHUCIOTHI. Bhranucinure MaccoByro
JI0JIt0 HaTpus B oOpasiie (B %).

Kputepun oneHK# 3HaAHHUI B paMKaX JK3aMeHa.

[Ipy BBICTAaBIIEHHH OLIEHKH MPENOJABATENb PYKOBOJCTBYETCS CIEAYIOUIMMHU
KPUTEPUSIMU:

5 (OTNMYHO) - CTYAEHT IMOKa3bIBA€T TJIyOOKHWE OCO3HAHHBIE 3HAHUS IO
OCBEIIAEMOMY BOINPOCY, BJIAJEET OCHOBHBIMU MOHATHSIMH, TEPMHUHOJIOTHEN;
OTEepUPYET KOHKPETHBIMH 3HAHUSAMH M yMEHUSMU 1O (PU3MKE, OTBET TOJHBIMH,
JTIOKa3aTeNIbHbIN, YeTKHUI, TpaMOTHBIN (BO3MOXHA OJTHA HETOYHOCTh, OMKUCKA, KOTOpas
HE SIBJISIETCA CICACTBUEM HE3HAHMSI WJIM HETTOHUMAaHUs y4eOHOTO MaTepuaa).

4 (XOpoI1I0) - CTYIEHT MOKAa3bIBAET TIIyOOKOE U MOJIHOE YCBOECHUE COJIEPIKaHUs
Marepualia, yMEHUE MPaBUIbHO U JI0KA3aTEJIbHO U3JIaraTh IPOrpaMMHBI MaTepHUal.
JlommyckaeT oTaeNbHbIe He3HAYUTENbHbIE HETOYHOCTH B JOPME U CTUIIE OTBETA.

3 (YAOBIETBOPUTENIBHO) - CTYJIEHT NOHUMAET OCHOBHOE COZECpKaHUE YUEOHOMH
pPOTrpaMMbl, YMEET IMOKa3bIBATh MPAKTUYECKOE MPHUMEHEHUE MOJYYEHHBIX 3HAHUU.
Bmecte ¢ TeMm aomyckaeTr OTIeNbHbIE OIIMOKH, HETOYHOCTH B COJEPKAHUH U
oopMJIEHUM OTBETAa; OTBET HEIOCTATOYHO MOCIEAOBATENICH, JOKa3aTeleH |
TPAMOTEH.

2 (HEyHOBJIETBOPUTENBHO) - CTYJIEHT HMEET CYIIECTBEHHbIE MpPOOEbl B
3HAHMSIX, JOIMYCKAaeT OLIMOKHU, HE BBIACISET IIABHOIO, CYIIECTBEHHOTO B OTBETE.
OTBET MOBEPXHOCTHBIN, O€3/10Ka3aTEIbHBIN, TOMYCKAIOTCS PEYEBhIC OIITUOKHU.

4.3 OCOBEHHOCTMU PEAJIN3AIIAY YYEFHOU JUCIUTLINHBI
«XHUMUSA» 111 THBAJINAOB U JINL C OTPAHUNYEHHBIMUAU
BO3MOXHOCTSAMMU 310POBbA

[Ipu oOyueHuum MLl C OrPaHUYEHHBIMU BO3MOXHOCTSMHU  30POBbS
YUUTBHIBAIOTCS MX HHIAUBUAYyalbHbIE TCUXOopuznyeckue ocobeHHocTH. OOyueHue
WHBAJIMIOB OCYIIECTBIISIETCS TAKXKE B COOTBETCTBUU C MHAUBUAYAJIBHOM MPOrpaMMoi
peadbunuTanuu UHBaNKUAA (IPU HAJTMYUK).

JUiss v ¢ HapyuIeHHEM cllyXa BO3MOXKHO MPEAOCTaBIICHUE Y4eOHOM
uHpopManuu B BU3yaldbHOU (popme (KpaTKuil KOHCHEKT JEKUUW; TEKCThl 3aJaHuM,
HareyaTaHHbIE YBEJIMYEHHBIM IIPUPTOM), Ha ayAUTOPHBIX 3aHSATHUSAX JOMYCKaeTCs
MPUCYTCTBUE ACCUCTEHTA, a TaKxKe CYpIOTIEPEBOTUUKOB U
TU(DITIOCYPIOTIEPEBOTIHKOB.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISECTCA B MHCbMEHHOH (opme:
OoOydaroluiicss NUCBMEHHO OTBEYAeT Ha BOIPOCHI, THCbMEHHO BBIMOJIHSIET
npakTuueckue 3amanus. Jloknman (pedepaT) Takke MOXKET OBITh MPEACTABIECH B
NUCHbMEHHOU (opMe, MPH 3TOM TPeOOBaHUS K COACPKAHHMIO OCTAIOTCA TEMH XKe, a
TpeOOBaHUSI K KAa4yeCTBY H3JIOXKEHUS Marepuana (MOHATHOCTb, KayecTBO peuH,
B3aMMOJEHCTBUE C ayJUTOpUE W T. [A.) 3aMEHSIOTCS Ha COOTBETCTBYIOLIME
TpeOOBaHUs, NPEIbSABISIEMbIE K NUCBMEHHBIM padoTaM (KayecTBO O(OpMIICHUS
TEKCTa W CIUCKAa JIMTEpaTypbl, IPAMOTHOCTb, HAJIMUYUE WILIIOCTPALIMOHHBIX
MaTepuaoB U T.1.).
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[IpoMexyTouHas arrectanus Uil JMI C HApYLIEHUSMM CiIyXa IMPOBOJUTCS B
NUCBbMEHHOU (popme, MPU 3TOM UCHOJB3YIOTCS 00LMe KpUTepuu oueHuBanus. [Ipu
HEOOXOJMMOCTH BpeMs MOJTOTOBKM K OTBETY MOXET ObITh yBenuueHo. [ aui ¢
HapyIICHUEM 3pEHUs JOMYyCKaeTcs ayAualbHOE MpeAOoCTaBiIeHHe WH(pOpMaluU, a
TaK)K€ HCIIOJIb30BAaHUE HA AyJUTOPHBIX 3aHATHSAX 3BYKO3aIHCHIBAIOIIMX YCTPOMCTB
(muktodoHOB © T.A.). Jlomyckaercs TMpPHCYTCTBHME Ha 3aHATHSAX AaCCHUCTEHTA
(TTOMOTITHUKA), OKa3BIBAIOIIETO 00YUYAIOIIUMCS HEOOXOTUMYI0 TEXHUUECKYIO TIOMOIITb.
Texymuii KOHTPOJb YCIEBAEMOCTH OCYIIECTBIsieTcss B ycTHOM ¢opme. [lpu
IPOBEJCHUM IPOMEXYTOUHOM aTTeCTaluu Uil JIMI C HapyLIEHHEM 3pEeHHs
TECTUPOBAHUE MOXKET OBITh 3aMEHEHO HAa YCTHOE COOECET0BaHUE 110 BOIPOCAM.

JUJis 111 ¢ OTpaHUYEHHBIMU BO3MOXHOCTSMH 3/I0POBBS, UMEIOIINUX HAPYLLICHUS
ONOPHO-/IBUraTEJIbHOTO  ammapaTa, Ha ayAUTOPHBIX 3aHATHUAX, a TaKXkKe MpH
IIPOBEICHUH TPOLEAYP TEKYIIEr0 KOHTPOJISI YCHEBAEMOCTH M IPOMEKYTOUYHOM
aTTecTallud MOTYT OBbIThb NPEJOCTaBICHbl HEOOXOIMMBIE TEXHUYECKHE CpEeACTBa
(mepcoHanbHBIA KOMIIBIOTEP, HOYTOYK WJIM JApPYrOM TajKeT); JOIyCKaeTcs
NPUCYTCTBHE  ACCUCTEHTa  (ACCHCTEHTOB),  OKa3bIBAIOIIETO  OOYYAIOIIMMCS
HEOOXOIMMYI0 TEXHMUYECKYIO MOMOLIb (3aHATh padodee MECTO, MEepeABUTaThCS IO
ayJIMTOPHUH, IPOUNTATH 33aJIlaHuEe, OPOPMHUTH OTBET, OOIIATHCS C MPETOJABATEIEM.
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