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1. ObHIIASA XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMABI
OBHIEOBPA3OBATEJIBHOU JTUCHUIIJIMHBI « XUMMUSA»

1.1. Ob6aacTb npuMeHeHus1 padoveil NPOrpaMmbl

OO6meoOpazoBaTenbHas AUCIUIUTHHA «XUMHUS» SBISETCS 00s3aTeIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa3oBaTeIbHOW MpOTrpamMMbl B
cootBercTBUM ¢ PI'OC CIIO no cneunansHocTy 36.02.02 300mexnus peanusyemon
Ha 6aze 0OCHOBHOro o0miero oopasoBanus. JucuumirHa «XUMHS» U3Yy4aeTCs Ha MEPBOM
kypce B 1 u 2 cemectpe. Ilporpamma pazpabotana Ha ocHoBaHuM TpeOoBaHuii OI'OC
cpezHero o01ero 00pa3oBaHus ¢ y4eTOM NPoECCHOHANbHOM HANPaBIEHHOCTH T10JTy4aeMOi
CIEHATBbHOCTH.

IIpu ocBoennu cnenuanbHOCTH 36.02.02 300mexnusi XUMUsL U3y4aeTcs B
oobeme 176 vacos.

[IpodunbHas cocTapisitoliasi OTpaxaeTcs B TPeOOBAaHMAX K IOJTOTOBKE
00yYaroIMXCs B YACTH:

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

Pabouas mporpamMma yueOHON JUCHUILUIMHBI MOXET OBITh MCIIOJIb30BaHA MIPU
MOATOTOBKE 300TEXHUK.

1.2. eaun v muIaHUPYyeMble Pe3yJabTaThl 0CBOCHMS JUCUUIJINHBI:
1.2.1. leau v 3a5a4y JUCHUATIMHBI:

Coaep:xanue nporpamMmMsbl 00111e00pa3oBaTeIbHOM TUCHMILIMHBI PU3HUKA
HAIPaBJIEHO HA I0CTUKEHHUE CJIeYIOIIHX Lesei:

- @OpMHUpPOBAHUE y CTYACHTOB XMMHMUYECKON COCTABIISIIOLIEH €CTECTBEHHO-
HAay4HOM KapTUHbI MHMpPA KakK OCHOBBI IIPUHATHSA PEIICHUN B JKU3HEHHBIX M
IIPOU3BOJICTBEHHBIX CUTYalUAX, OTBETCTBEHHOI'O IIOBEAEHUS B IPUPOJHOM Cpeae

OcBoenne kypca O/ «Xumusp» Npeamosiaraer penieHHe CJeayRIux
3agau:

1) chopmupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMUMHUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH Cpelie, LIEJIOCTHOM HAYYHOW KapTHHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMECHHUS MPOBOAUTH PACUYCTHl MO XMMHUYSCKUM (QopMmyaaM Hu
YpaBHEHUSIM XMMHUYECKMX pEakKlui, I[UJIAHUPOBAaTh U  HWHTEPIPETUPOBATH
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HABBIKM MPOBEACHHS XHMHUYECKHUX SKCIIEPUMEHTAIbHBIX
HCCIIEIOBAHUM C COOJTIOJIEHUEM TTpaBUJl 0€30MaCHOTO OOpaIleHUs C BEIIECTBAMU U



J1a00paTOPHBIM 000PYTI0BaHUEM;

4) pa3BUTh yMCHHS aHAJIM3WPOBaTh, OICHWBATh, IMPOBEPATH  HA
JIOCTOBEPHOCTH M 000011aTh HHHOPMAITIIO XUMHUIECKOTO XapaKTepa U3 Pa3TuIHbIX
HMCTOYHHUKOB,;

5) chopmupoBaTh  yMEHHUS ~ NPOTHO3UPOBATH  IOCICIACTBUS  CBOCH
NEATETPHOCTH W XUMUYECKUX TPHPOJHBIX, OBITOBBIX M TPOU3BOJICTBECHHBIX
MPOIIECCOB;

6) chopMupoBaTh HOHUMAaHKUE 3HAYMMOCTH JOCTH)KCHUI XUMHUUCCKON HAyKH
Y TEXHOJIOTUH /ISl Pa3BUTHS COIMATBHOMN M MPOU3BOJICTBEHHOM cep.

Oco0eHHOCTh (POPMUPOBAHUS COBOKYIMHOCTH 337a4 U3YYCHUS XUMHH JUIs
CHUCTEMBI  CpPEIHEro TMpPOQECCHOHATBPHOTO  O0pa30BaHMS  3aKIIOYaeTCs B
HEOOXOJMMOCTH pean3aiuy TPOoPECCHOHATBHON HAIMPABICHHOCTH pPelIacMbIX
3a/1a4, yu€Ta 0COOEHHOCTEH cPephl AeATEIBHOCTH OYyIINX CTICIIUATUCTOB.

B pe3yibraTe 0CBOCHUSA TUCUMILIMHBI 00YYAKOIIUICS J0J/I2KEH 3HATh!

* CMBICJI TIOHSITHUIH: XMMHUUCCKHH 2JIEMEHT, 3aKOH, BEIIIECTBO, B3aUMO/ICHCTBHUE,
XAMHUYECKOE COEAWHEHHUE, PACTBOP, DICKTPOXUMHUUYECKHM MPOLECC, TEOPHUS
CTPOEHHUSI OPTaHUYECKUX BEIIECTB;

* CMBICII XMMHMYECKMX BEJIMYMH: Macca, OObeM, KOJHYSCTBO BCIIECTBA,
IUIOTHOCTh, AaTOMHAasi Macca, OTHOCUTEJIbHAsA AaTOMHAs W  MOJICKYJISIpHAS
(bopmynbHas) macca, MOJSIpHas Macca, MOJIAPHBIH 00BEM, IUIOTHOCTH Ta3oB,
JIaBJICHUE, TEMIIEPATYPA, BPEMSI, KOHIICHTPALIUS, CKOPOCTh XUMUYECKON PEaKInH,
DIEKTPUYECKUH 3apsin;

* OCHOBHOM CMBICII XMMHUYECKHX 3aKOHOB, COXPAHEHUS MACChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, KPATHBIX OTHOILICHUH, ABOTaApO, MAPIIUATIbHBIX JABJICHUN;

* BKJIQJ POCCHMCKMX W 3apyOeXHBbIX Y4YEHBIX, OKa3aBIIMX HauWOOJbIIIEE
BIIUSIHUE HA Pa3BUTHE XUMUMH,

B pe3yabTaTe 0CBOCHUS TUCUMILIMHBI 00y4YAKOLIUIICSA 10JI7KEH YMETh:

* Ha3bIBaTh. M3YYECHHBIC BEIIECTBA MO TPUBHAIBHOW WM MEKIYHAPOIHOU
HOMEHKJIATYpE;

*  ONPEIENIATh: BAJEHTHOCTh U CTENECHb OKHUCJIIEHHUS XMMHUYECKUX AJIEMEHTOB,
TUIl XUMHYECKON CBSI3M B COEAMHEHMSX, 3apsi] MOHA, XapaKTep CPelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKMX U OPraHUYECKUX COEOUHEHUM, OKHUCIUTENb U
BOCCTaHOBUTENb, TPUHAJICKHOCTD BEIIECTB K Pa3HbIM KJIACCaM HEOPTraHUYECKUX U
OPTaHUYECKUX COCIIMHECHUN;

*  XapakKTepu30BaTh: BJEMEHTHl MaJbIX IEPUOJOB IO HMX IOJOXKEHUIO B
[lepuomuueckoii cucreme J[.M. MeHnneneeBa; oOnme XUMHYECKUE CBOMCTBA
METaJVIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX M OPraHHUYEeCKHUX
COCIMHEHUM; CTPOCHUE W XMMHUYECKUE CBOMCTBA M3YUYCHHBIX HEOPraHMYECKUX M
OPraHUYECKUX COCANHEHUN;

*  OOBSACHATH: 3aBUCHMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHHUS,
MPUPOAY XUMHYECKOM CBSI3M (MOHHOM KOBAJEHTHOM, METa/UIMYECKOM U



BOJIOPOJIHOM), 3aBUCUMOCTh CKOPOCTH XHMHYECKOM pEakluh U TIOJOKEHHUE
XUMUYECKOTO PABHOBECHS OT PA3IMYHBIX (haKTOPOB;

* pemaTh: pacYCTHHIC 33/Ia4U TI0 XUMUYECKUM (POpMYIJIaM U YPaBHEHUSIM;

WCIIOJI30BAaTh MPHUOOPETCHHBIC 3HAHUSA W YMEHHUS B  TMPAKTHICCKOU
NESATETLHOCTH U TTOBCEIHEBHOM JKU3HU:

* I OOBSICHEHUS XUMUYCCKUX SBJICHUHN, POUCXOISANIUX B TIPUPOJIE, OBITY U
Ha TIPOM3BOJICTBE;

*  ONpeIeNeHUs BO3MOXKHOCTH MPOTEKAaHUsS XUMHUYECKUX MPEBPALICHUN B
Pa3IUYHBIX YCIOBUSAX U OIICHKH MX TIOCIIEICTBHIA;

* JKOJIOTUYECKH IPaMOTHOTO MOBEACHHSI B OKPYIKAIOIIEH cpeie;

* OIICHKH BIMSHHUS XHMHYECKOTO 3arps3HEHUS OKPYKaIoIeH Cpensl Ha
OpPTraHW3M YeJ0BeKa U JAPYTUe KUBbIC OPTaHU3MBIL;

e 0e30macHOro OOpalieHHsl ¢ TOPIOYUMH W TOKCUYHBIMH BEIIECTBAMHU U
71a00paTOPHBIM 000PYI0BaHUEM;

*  TPUTOTOBIICHHUS PACTBOPOB 3aJaHHON KOHIICHTpAlUM B OBITY M Ha
MIPOU3BOJICTBE;

. KPUTUYECKON OICHKHM JOCTOBEPHOCTH XHWMHUYECKOW WH(popMaIuy,
MOCTYTIAIOIICH U3 Pa3HBIX UCTOUYHUKOB.

1.2.2. Ilnanupyembie pe3y/jbTaTbl OCBOCHHS 0011e00pa30BaATEILHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO
Oco0oe 3HaueHUEe AUCUMILIMHA UMEET MpH popMupoBaHuu U pa3sutuu OK
u IIK. ITlpu u3ydyeHun AUCHUIUIMHBI «XUMHSD» Yy CTYIAEHTOB (POPMHUPYIOTCS
CJIEIYIOIIME KOMITETEeHIINM ¢

Kox HaumeHnoBaHue pe3ysbrara 00y4eHus

Beibupars  cnocoObl  pemieHuss  3aAad  Npo¢ecCHOHAIbHOU
JEATETLHOCTH MPUMEHUTEIHHO K Pa3JTMYHBIM KOHTEKCTAM
Hcrnonb3oBaTh COBpPEMEHHBIE CpEACTBA IOWUCKA, aHalu3a U
OK 02. | uaTepnperanuu nHdopmaiuu, 1 ”HOOPMAITMOHHBIC TEXHOJIOTUH JIJIS
BBITIOJIHCHHUS 33124 TPO(PECCHOHAILHOMN JACSITEIIbHOCTH.

D} heKTUBHO B3aMMOJCHCTBOBATh W PadOTaTh B KOJUICKTUBE M

OK 01.

OK 04.

KOMaH/I€e.

CopericTBOBaTh COXPaHEHUIO OKpYy Karolen cpenbl,
OK 07 pecypcocOepeKeHnI0, MPUMEHATh 3HAHUS 00 M3MEHEHHH KiIuMarTa,

NPUHIUIIBI OEPEKITUBOTO IPOU3BOACTBA, YPPEKTUBHO AEHCTBOBATH B
Ype3BHIYANHBIX CUTYAIHSIX.

Br16upaTh 1 UCOIB30BaTh Pa3iIMyHble METOJIbI OLICHKH U KOHTPOJIS
[IK 2.3. | kommyecTBa W KadecTBa CHIPhS, MaTepHayioB, IOay(}adbpHKaToB,
TOTOBOM MPOIYKIIMH KUBOTHOBOJICTBA.




Koa n

I[lnanupyemble pe3yabTaThbl 0CBOEHHUS TUCUMILINHBI

HaAanuMCHOBaHHEC
q’OPMHPyeMBIUX Oo0mue JAucuuIinHapHbIe
KOMIICTCHIIN U
OK 01. B yactm TPYAOBOT0 BOCIIUTAHUA: BIAJCTh CHUCTEMOM XHUMHMUYECKHUX 3H3HI/II>1, KOoTopas
BBI6I/IpaTB - TOTOBHOCThL K TpPyHdy, OCO3HAaHHC IECHHOCTHU BKJIFOYACT: OCHOBOIIOJIAraroIime IIOHATHA
CII0COOBI MacTepCTBa, TPyI0II00HE; (XMMUYECKUI 3JIEMEHT, aTOM, JIEKTPOHHAsI 000JI0UKa
PCUICHUSA 3aaa4 - TOTOBHOCTBH K AKTUBHOU NesaTeJIbHOCTH | aTOMa, S-, p-, d-aJ'IeKTpOHHBIe Op6I/ITaJII/I aTOMOB, HOH,
HpO(i)GCCI/IOHaJIB TCXHOJIOFI/I‘—IGCKOﬁI/ICOHI/I&HBHOf/i HaIrpaBJICHHOCTH, MOJICKYJIa, BaJICHTHOCTb, OJJCKTPOOTPHUIATCIBbHOCTD,
HOU CIIOCOOHOCTE WHULIMUPOBATh, IUIAHHPOBATh U CTCIICHb OKHCJIICHHUS, XHMHUYCCKasd CBA3b, MOIJIb,
ACATCIIBHOCTU CaMOCTOSTCIBHO BBIIIOJIHATH TaKyIO ACITCIbHOCTD, MOJsIpHasA Macca, MOH)IpHBIﬁ O6’beM, erIepOI[HBIfl
IIPUMCHUTCIIBHO - HHTEpeC K Pa3INIHbIM C(I)epaM CKCIJICT, (I)YHKHI/IOHaJILHa}I rpyiia, paagukal, ©30MEPHsI,
K pa3JINYHbIM Hpo(beCCHQHaHLHQﬁ IEeATCIIBHOCTH, HN30MCPHI, TOMOJIOTHYECKUMN pan, T'OMOJIOI'H,
KOHTCKCTaM OsJaaaenue YHUBEPCAJIBHBIMHA yqeﬁﬂblMl/I YIJI€BOAOPOIbI, KHCIIOpOAa- )51 a30TCOACPKAIIUC
MNO3HABATCILHBIMU HGﬁCTBHﬂMH: COCOAUHCHUA, OMOJIOTUYECKH AaKTHUBHEBIE BEII€CTBA
2) 6a30BbIe JJOrHYecKHe AelCTBU: (yriueBonpl, JKMPbI, O€NKH), MOHOMED, IOJHMED,
- CaMOCTOATEIBLHO (bOpMy.HI/IPOBaTB u | CTPYKTYPHOC 3BCHO, BBICOKOMOIJICKYJIAPHBIC
aKTyaJIM3MpOBaTh MPOOTIEMY, pAcCMATpHBaTh e¢ | COCAMHEHHS,  KPUCTAIMYECKAs — PENIETKA,  THIIbI
BCECTOPOHHE; XUMHAYECKHUX peaxkuun (OKHCIIUTENBHO-
- YCTaHaBJIMBATh CyHlCCTBeHHBIﬁ MpU3HAK WJIU BOCCTAHOBUTCIIbHBIC, JOK30- HW OHIAOTCPMHUUCCKHUC,

OCHOBAaHMS JUIsl CPaBHEHUS, KIaCCH(PUKAINHA M
000011ICHHS,

- ONpPEACNATh IIEIH  JICSITCIBLHOCTH,
rapaMeTphbl U KPUTECPUU UX JOCTHKCHUS,
- BBISBIIATH 3aKOHOMEPHOCTH M IPOTUBOPCUHS B
paccMaTpHBaeMBIX SIBICHHSX;

- BHOCUTb  KOPPEKTHBBI B  JICATCIBHOCTD,
OIICHMBATh COOTBETCTBUE PE3YJIBTATOB IICIISIM,

3a/1aBaTh

peaklMy HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, DJIEKTPOJMTUYECKAs TUCCOIMAIMS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON
peaKIMK, XUMUYECKOE PAaBHOBECHUE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOIO CTPOEHHS  OpPraHUYECKHX
BEIIECTB AM. bytneposa, TEOpHUst
3JIEKTPOJIMTUYECKON JTUCCOLMALINYU, NEPUOANYECKUN
3akoH /.M. MenneneeBa, 3aKOH COXpPaHEHHsI MaccChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK  XHWMHH,
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OIICHUBATh PUCKHU MOCIEIACTBUM 1€ TEIHHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUN
KU3HCHHBIX MPOOIIeM

0) 0a3oBbIe HCCIeA0BaTEIbCKUE TeHCTBHS:

- BJIaJICTh HAaBBIKAMU YYE€OHO-UCCIIEI0BATEIBCKON
u MPOEKTHOMU JeSITCIILHOCTH, HaBBIKAMU
paspeliieHus mpooeM;

- BBIIBJIAITh  TIPUYHMHHO-CJICJICTBEHHBIE CBS3U U
aKTyaJIM3UPOBaTh 3a/1auy, BBIABUTATh THUIIOTE3Y €¢
pelieHus, HaxOJ/IUTh apTyMEHTBI IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUMN, 3a]aBaTh
napaMeTpbl ¥ KPUTEPUHU PEIICHUS;

- aQHaJM3UPOBATh IOJYYEHHBIE B XOJI€ PCIICHHS
3a71a4M pe3yJIbTaThl, KPUTHYECKU OIIEHHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTh 3HAHUSI B TTO3HABATEILHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEACATEIbHOCTH;

- YMETh HHTCTPUPOBAaTh 3HAHUA U3 Pa3HBIX
peAMETHBIX 00JIacTei;

- BBIJIBUTATh HOBEBIE 1501 (S5 mpeuiaraTh
OPHUTHHAJIBHBIC ITOJIX0JIBI U PEIICHUS;

- CHOCOOHOCThH UX HCIIOJIL30BaHUA B

[I03HABATEIbHON U COLIMAJIBHOU MPAKTUKE

(akTOIIOTUYECKNE CBEACHUA O CBOMCTBaX, COCTaBe,
HOJIyYeHU N U Oe3omacHoM WCTIOJIb30BaHUU
BOKHEUIIMX  HEOPraHWYECKUX U  OPraHUYEeCKUX
BEIIECTB B OBITY W NPAKTHUUYECKON JAESITEILHOCTH
YEJI0BEKa;

- YMEThb BBIBIISITh XapakTEpHbIC TMPU3HAKU M
B3aUMOCBSI3b ~ M3YUYEHHBIX  TOHSTUH, MPUMEHSTH
COOTBETCTBYIOIINE MOHATHS IPU ONUCAHUU CTPOCHUS U
CBOWCTB HEOPTAHMYECKUX U OPraHUYECKUX BEILECTB U
WX TIPEBPALICHUI; BBISBISATh B3aUMOCBSI3b XUMHUYECKUX
3HAHUWA C TOHATUSAMHU M MPEACTABICHUSMH JIPYTHX
€CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh HCIOJb30BaTh HAWMEHOBAHUS XUMHUYECKUX|
COEIMHEHUI MEKTYHAPOIHOTO COK03a TEOPETUUECKON U
NPUKJIAJHON XUMHM W TpPUBHUAJBHBIE HAa3BAHUS
BOKHEUIIMX BEIIECTB (ITUJICH, alleTWICH, TJIUIEPHUH,
dbenon, dopmanbierui, yKCyCHas KHUCJIOTa, TJIMIIUH,
yTapHbIA Tra3, YTJIEKUCIbIM Tra3, aMMHUaK, TalleHas
U3BECTb, HEralleHast U3BECTh, MUThEBAS COAA U APYTHX),

COCTaBJIATH dhopmyIibl HEOPraHUYECKHUX n
OpPraHMYECKUX BEIIECTB, YPAaBHECHUSA XHUMHUYECKHX
peakiuii, OOBIACHAT, MX CMBICI; TIOJTBEPKIAThH
XapaKTEpHbICE  XUMHYECKHE  CBOMCTBA  BEIIECTB

COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU W 3aIUCSIMHU
YPaBHEHUI XUMUYECKUX PEAKIINM;

- YMETh YCTAHABJIMBATh NMPUHAMNICKHOCTh U3YUEHHBIX
HEOPraHUYECKMX M  OPTraHUYECKUX  BEIIECTB K
ONPENECICHHBIM KJlaccaM U TpyNmnaM COEIUHEHUM,
XapaKTeprU30BaTh UX COCTAB M BAXKHEWILINE CBOWMCTBA;
ONpeNeNsaTh BUAbl XUMUYECKUX CBsi3el (KOBaJIGHTHas,
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WOHHAsA,  METAJUIMYECKas,  BOJOPOJHAs),  THUIIbI
KPUCTAILITUYECKUX pelIeToK BEIIIECTB;
KJIacCU(DUIMPOBATH XUMUICCKUE PEAKIIUH;

- copMUpOBaTh TPEACTABJICHUS: O MaTepUATLHOM
€IMHCTBE MHpPa, 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH
SIBJICHUW TPUPOJBI; O MECT€ M 3HAYCHUM XUMUU B
CHUCTEME €CTECTBEHHBIX HAYK M €€ POJIH B O0SCIICUYCHU N
YCTOMYMBOIO pPa3BUTHS YEJIIOBEUECTBA: B PEUICHUU
po0IeM SKOJIOTUYECKOM, SHEPTETUUECKON U MUIIEBOM
0€e30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, CO3JaHUU
HOBBIX MAaTE€pUaJIOB, HOBBIX HMCTOYHHKOB JHEpPTUHU, B
obecrieueHun

PalMOHAIBHOTO MPUPOIOTIOIB30BaAHU, B
(GbOpMUPOBAHUU CTOPOHBI: PACUETHl MO HAXOXKJICHUIO
XUMUYECKON (QOpMYyJIbl BEIIECTBA; pacyeThl MacChl
(oObema, KOJIMYECTBA BEILECTBA) MPOJIYKTA PEAKIHUH,
€CJIU OJTHO M3 MCXOJHBIX BEIIECTB aHO B BUJIE PACTBOPA
C OIPEAEIEHHOM MAacCOBOM JOJIEW pPACTBOPEHHOIO
BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MNPUMECH);
pacueTbl MAacCOBOM WM OOBEMHOM JOJM BBIXOQ
IPOJYKTa PpEeaKIuu; pacueThl TermiIoBoro 3ddexra
peakiuii, 00beMHBIX OTHOIIICHUI T'a30B;

- YMETh BBISIBISTh XapaKTEpPHble NPU3HAKU H
B3aUMOCBSI3b ~ HM3YUYECHHBIX TMOHSATHUM, MPUMEHSITH
COOTBETCTBYIOIINE MOHATHUS MIPU ONMUCAHUU CTPOCHHUS
U CBOICTB HEOPTraHUYECKUX U OPraHUYECKUX BEILIECTB
U WX TPEBpaIlCHHUM; BBIABIATH  B3aUMOCBS3h
XUMHUYECKUX 3HAHUU v MOHSATUSIMU u
NPEACTAaBICHUSIMU APYIHX MPEeaMETOB Juisi Oojee
OCO3HAaHHOTO TMOHUMAHHUSA W OOBSICHEHHUS CYIIHOCTH
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MaTEepUaIbHOIO  €IMHCTBA MHUpPA; HUCIOJIb30BaTh
CUCTEMHbIE XMMUYECKHUE 3HAHMS ISl OOBSICHEHUS U
IPOTrHO3UPOBAHUS SBJICHUU, MMEIOIIHNX
€CTECTBEHHOHAYUYHYIO [IPUPOY;

- YMETh HCIOJb30BATh HAMMEHOBAHUS XUMHUYECKUX
COCIMHEHUN MEXIYHAPOAHOTO COK3a TEOPETUUECKOU
U TPUKIAJHON XUMUU W TPHUBUAIBHBIE Ha3BaHUS
BEILECTB, OTHOCAIIMXCA K M3y4YEHHBIM Kjaccam
OpPraHWYECKUX UM HEOPraHWYECKHX COCAUHEHUII;
UCIIOJIB30BAaTh ~ XMMHYECKYIO  CUMBOJMKY  JUIS
cocTaBlieHUs (OpMyJl HEOPraHWYECKUX BEILECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX  (pa3BEepHYTHIX,
COKpAILEHHBIX U CKEJETHBIX) (POPMYJT OpraHUYECKHX
BELIECTB; COCTABJIATh YpPAaBHEHUS  XUMHUYECKUX
peaKLMii U pacKpbIBaTh UX CYLUIHOCTh: OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuuii MOCPEJICTBOM
COCTaBJICHUS 3JIEKTPOHHOrO OajaHca 3THUX pPEeaKIui;
peaklii MOHHOTO OOMEHa NYTEeM COCTaBIICHUS HX
NOJIHBIX M  COKpAILIEHHBIX HWOHHBIX YpaBHEHUMU;
peaKkLMii THAPOIIN3a, PEaKIU KOMILUIEKCOOOpa30BaHus
(Ha TpuMepe THAPOKCOKOMIUIEKCOB  ILIMHKA U
AIFOMUHUSA ); TOATBEPKAATh XaPAKTEPHBIE XUMUYECKUE
CBOMCTBA BEILECTB COOTBETCTBYIOIIUMH
SKCINEPUMEHTAMH U 3aUCSIMU YPABHEHUN XUMUYECKHUX
peaKuunii;

- yMETh KJIacCU(PUUMPOBATH HEOPraHUYECKHEe U
OpraHMYecKHEe BEIIeCTBA W XHUMUYECKHE pEaKIuHu,
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU
Uil KJ1acCU(UKAMK  HM3y4aeMbIX  XHMHUYECKHX
00BEKTOB; XapakTEepPU30BaTh COCTAB M BaKHEUIIIHE
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CBOMCTBA BENIECTB, MPUHAJICIKAIINX K ONPECTCHHBIM
KJIaccaMm U rpynmaM COeIMHEHUM (MPOCThIe BEIIECTBA,
OKCH/JIbI, TUPOKCHU/IBI, COJIH; YTIIEBOIOPO/IbI, MPOCTHIE
3¢upel, COUPTH, (EHONBI, aTbIACTHIIBI, KETOHBI,
KapOOHOBBIC KHUCJIOTBI, CIIOKHBIC DJ(PHUPHI, KHUPBHI,
yIAEBOABI,  aMHWHBI,  AMHHOKHCIIOTBI,  OCJKHN);
IMPUMEHSITh 3HAHUSI O COCTaBE€ U CBOMICTBAaX BEIECTB
I DKCIIEPUMEHTAIbHOM  TPOBEPKH  THIOTE3
OTHOCHUTEIBHO 3aKOHOMEPHOCTEN MIPOTEKAHUS
XUMHAYECKUX peakuin u MPOTHO3UPOBAHUS
BO3MOKHOCTEN X OCYILIECTBJICHUS;

- YMETh MOJTBEPKIAaTh HAa KOHKPETHBIX MpHUMEpax
XapakTep 3aBHUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH
OpPraHMYeCKUX COCAMHEHUNW OT KPaTHOCTH MW THUNA
KoBaJieHTHOU cBsi3u (" " m ""), B3aMMHOTO BIUSIHUS
aTOMOB W TPYNI aTOMOB B MOJEKYyJaX; a TakXe OT
OCOOCHHOCTEM peann3aluy pa3IudHbIX MEXaHU3MOB
IIPOTEKAHUS PEAKLINN;

- YMETh XapaKTepu30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUU) U
MOHOB XMMHUYECKMX »BJeMEHTOB 1 - 4 mnepuoaoB
[lepuomnueckont cucrembl .M. MenaeneeBa m ux
BAJICHTHBIE ~ BO3MOXXHOCTH, HCMOJB3Yysl  MOHSTHUS
"s" "p","d-anekTpoHHbIe" OPOMTAIM, DHEPrETUUCCKUE
YPOBHH, OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMHUYECKUX

3JIEMEHTOB U 00pa3yeMbIX HMH COEJUHEHHUM 10
NepuoiaM U Tpyniam
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OK 02.
Hcnonb3oBaTh
COBPEMCHHBIC
cpencTBa
MOMCKa, aHaJn3a
u
WHTEPIPETAINH
uHbopmaIum, u
uH(OPMAIMOHH
bI€ TEXHOJIOTUH
TUTST
BBITIOJIHEHUS
3a/1a4
npodeccruoHanb
HOM
NEeATeTLHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- cOpMHPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKHM H OOIIECTBEHHOW TIPAKTHKH,
OCHOBAHHOTO Ha JTanore KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOEr0 MeECTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3IKOBOW M YUTATEIBCKOMN
KYJIbTYpbl KaK CpE€JICTBA B3aUMOJICUCTBHUS MEXIY
JIFOJIbMU U TIO3HAHUS MUPA;

- OCO3HAHUE IIEHHOCTH HAy4YHOU JIESATEIIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISATh ~ MNPOEKTHYIO  H
UCCIIEN0BATEIBCKYIO NEATENbHOCTD
WHJVBHUAYaJIbHO U B TPYIIIE;

OBiageHne  YHUBEPCAJBHBIMH  Y4eOHBIMH

NMO3HABaTeJIbHbIMH JIeHCTBUSMMU:

B) padora ¢ nnopmanuei:

- BJIQJICTh HaBBIKAMH IOJIyYE€HUs UHPOpMAIUHU U3
UCTOYHHUKOB pPa3HbIX THIIOB, CaMOCTOSTEIbHO
OCYUIECTBJISATh MOUCK, aHAJIU3, CUCTEMATU3ALINIO U
MHTEPIPETALNIO HHPOPMALIUU PAa3IMYHBIX BUJIOB U
dbopm npeacTaBIeHuUS;

- co3JaBaTh TEKCThl B pa3Iu4HbIX (QopMmarax c
y4eTOM Ha3HayeHusi HMHQPOpMALMM U LEJIEBON
ayIuTOpUM, BbIOMpas ONTUMAIbHYIO  (opmy
NPEICTaBIICHUS U BU3yaJIU3alliy;

- OLEHUBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTB
uH(pOpMallMK, €€ COOTBETCTBUE IIPABOBBIM U
MOPAJIBHO-3TUYECKUM HOPMaM,;

- HCIOJIb30BaTh CpecTBa MHOOPMALMOHHBIX H

- YMETh IUIAHUPOBATh W BBINOJHATh XUMHUYECKHIA
AKCIEPUMEHT (MIPEBpAICHUS] OPraHUYECKUX BEIIECTB
IIPU HarpeBaHUM, MOJYYEHUE ITUICHA U U3YUYEHUE €T0
CBOWCTB, KAYECTBEHHBIC pEAKIMM Ha aJbJCTHUIbI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JeHaTypaius OeIKkoB
IpU HarpeBaHWUHW, IBETHbIC pEaKUUH  OEJKOB;
IPOBOJUTh PEAKIIMA HWOHHOTO OOMEHA, OMPEICsATh
cpeAy BOOHBIX PaCTBOPOB, KAUYECTBEHHBIE PEAKIUU Ha
cynbdar-, kapOOHAT- M XJIOPUJ- AaHUOHBI, HA KaTHUOH
aMMOHHMSI; peIllaTh 3KCIEPUMEHTAIbHBIE 3aJadydl 10
temaMm "Metamibl" u "HemeTans'") B COOTBETCTBUU C
paBUJIaMHU TEXHUKU 0€30MaCHOCTH MU 0OpaIieHuu ¢

BelleCTBAMM U J1a0OpaTOpHBIM  O0OpPYIOBaHUEM;
PEICTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKcrepuMeHTa B (GopMe  3alucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid u  (HopmyaupoBaTh

BBIBO/Ibl HA OCHOBE 3TUX PE3YyJIbTaTOB;

- YMETh aHaJIM3UPOBaTh XMMHUYECKYIO HH(POpPMALHIO,
NOJIy4a€MYI0 M3 Pa3HbIX HCTOYHUKOB (CpPEACTB
MaccoBOi HH(popMaluu, ceTb UHTEpHET U IpyTue);

- BJIAJICTh OCHOBHBIMU METOJIaMH HAyYHOI'O MTO3HAHUS
BEIIECTB M XUMHYECKHX SIBJICHUI (HaOmoneHue,
U3MEPEHUE, FIKCIIEPUMEHT, MOJICIIMPOBAHUE);

- YMETb MPOBOJHUTH PACUETBl IO XUMUYECKUM
dopMyraM M ypaBHEHHSM XHUMHUECKHUX pEaKUUN C
UCIIOJIb30BAaHUEM duznyeckux BEJINYMH,
XapaKTEepU3yIOMIMX BEHIECTBA C KOJIMYECTBEHHOMU
CTOPOHBI: MAacchl, OO0ObemMa (HOpMaJbHbIE YCIIOBUS)
razoB,  KOJMYECTBA  BEILECTBA;  HCIOJIb30BATh
CUCTEMHbIE XMMMYECKHUE 3HAHUSA [UIsl [PUHATUA
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KOMMYHUKAITMOHHBIX TEXHOJIOTMH B pEIICHUU
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3alMOHHBIX  3aJady €  COOJIOJEHUEM
TpeOOBaHMI YPTOHOMHKH, TEXHUKHA OE€30MaCHOCTH,
TUTHEHBI, PECypCcOCOEpeKEHUs, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM

nH()OpPMAITMOHHOM 0€30T1TaCHOCTH;

- BJIaJIETh HABBIKAMHM PACIIO3HABAHUS W 3alIUTHI
uHdopmaluy, HUHPOPMAIMOHHOM OE30MaCHOCTH
JUYHOCTH;

pelICHU B KOHKPETHBIX JKU3HEHHBIX CHUTYalMSX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMECHECHUEM;

YMETh CaMOCTOSITEIbHO IUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN SKCIIEPUMEHT (MOJIydeHUE U HM3YUYEHUE
CBOWCTB HEOPraHMYECKUX W OPraHUYECKUX BEIIIECTB,
KAUEeCTBEHHBIC PEAKIMHU YIJIEBOJOPOAOB Pa3TUUYHBIX
KJIACCOB U KHUCJIOPOJCOJEPKAIIUX OPTraHUYECKUX
BEILIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/ad I10
pAaclO3HAaBAHUI0 HEOPraHMYECKUX M OPraHUYECKHX
BEIIECTB) C COOJIIOJICHHEM TIpaBuil 0OE€30MacHOTO
oOpamieHusi ¢ BellecTBaMH U JaOOpPaTOPHBIM
000pyI0BaHUEM, bopMyIUpOBATH enu
UCCJIEIOBAHUSI, MPEJOCTABISTh B Pa3audyHou (opme
pe3yJbTaThl  JKCIEPUMEHTA,  aHAJIU3UPOBATh U
OIIEHUBATh UX JIOCTOBEPHOCTb;

yMETh OCYIIECTBJISATh IIeJICHANPABICHHBIN MOUCK
XUMUYECKON MHQPOpPMAIIMU B Pa3IMYHBIX UCTOYHUKAX
(HayuHas W y4eOHO- Hay4dHasi JuTepaTypa, CpeacTBa
MaccoBoil MHpopMauuu, ceTh MHTEpHET u npyrue),
KPUTHYECKHU aHaJIM3UPOBATh XUMUYECKYIO
uHdopmaluio, rnepepadbaTbiBaTh €€ U MCIOJIb30BaTh B
COOTBETCTBHUH C MOCTABIICHHON yueOHOM 3a1a4eii;
BJIAJIETh CHUCTEMOM 3HAaHUM O METOJAaX HAy4YHOTO
MO3HAHUSL SIBICHUWA NPUPOJbI, HUCIOIb3YEMbIX B
€CTECTBEHHBIX HAayKaX M YMEHHSIMU MPUMEHSTh ITHU
3HaHUA TPU SKCIEPUMEHTAIBHOM HCCJEA0BaHUU
BEILIECTB U I OOBSICHEHUS XUMUUYECKUX SIBJICHUH,
UMEIOIUX  MECTO B  TPUPOJIE  MPaAKTUYECKOU
NEeATEIbHOCTH

YEJI0BEKa U B TOBCETHEBHOM KU3HH;
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OK 04.
DddexTuBHO
B3aNUMOJECHCTBOB
aTh ¥ paboTaTh B
KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTBK CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH u

CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HAaBbIKaMH y4eOHO-

HCCJIEI0BATENICKOW, POCKTHOW U COLIUATIBHOM

NEATEIbHOCTH;

OBJageHne yHuBepPCaIbLHbIMU

KOMMYHHMKATHBHBIMHU JeICTBUAMM:

0) coBMeCTHasl AeSITEJIbHOCTD!

- MOHMMATh M HCHOJIb30BaTh MPEUMYIIECTBA

KOMaHTHOM U UHJIMBUTyaJIbHOU PabOTHI;

- MPUHUMATh LIEJIM COBMECTHOM NESTEIbHOCTH,

OpraHU30BbIBATh U KOOPAWMHUPOBATH NECUCTBUS IO

€¢ JOCTIDKCHMIO: COCTaBJIATh IIJIaH JCUCTBHH,

pacnpeaensiTh pojau ¢ y4eTOM MHEHUM YYaCTHUKOB

00CyXIaTh pe3yabTaThl COBMECTHOU pabOTHI;

- KOOPJAMHUPOBATh U BBIMOJHIATHL padOTy B

YCIIOBHSIX pEAIBHOTO, BUPTYaJIBHOTO u

KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

- OCYIIECTBIISITh TTO3UTUBHOE CTPATETUUECKOE

NOBEJICHUE B PA3JIMYHBIX CUTyalUsAX, MPOSBIATH

TBOPUYECTBO ¥ BOOOpakeHHUE, ObITh MHUITUATUBHBIM

OBnajieHre  yHUBEPCAJIbHBIMU  PETYJISITUBHBIMU

JIEUCTBUSMH: T) IPUHSITHE CEOSI U IPYTUX JIIOJICH:

- NPUHUMAaTh MOTHBBI M aPTyMEHTHl JPYTHUX

JOJIEV MpU aHAIN3€ PE3YIbTATOB JAEATEIbHOCTH;

- MpU3HABaTh CBOE MpPaBO W TNPaBO JPYTrHUX

JIFOJIEN Ha OIIMOKMU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIUU

APYroro 4€jJ0BCKa,

- YMETh IUJIAHUPOBATh M BBINOJIHATh XUMHUYECKUM
AKCIEPUMEHT (MIPEBpAICHHUS] OPraHUYECKUX BEIIECTB
IIPU HarpeBaHWM, MOJYYEHUE ITUIICHA U U3YUYCHUE €T0
CBOWCTB, KAYECTBEHHBIC PEAKI[MU Ha aJIbJICTUJIBI,
KpaxMall, YKCYCHYIO KHCIJIOTYy; JeHarypaius OelKOB
Ipy  HarpeBaHWM, I[BETHBIE pEaKIUu OCIJIKOB;
IPOBOJUTh PEAKIIMA HWOHHOTO OOMEHA, OMPEIeisITh
cpedy BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAaKIMU Ha
cynbdar-, kapOoHAT- U XJIOPUI-

AHUOHBI, Ha KaTUOH aMMOHWUSI; peniaThb
AKCIIEPUMEHTAJIbHBIC 3a7auu 10 TeMam "Metamisl" u
"HemeTtasibl") B COOTBETCTBUU C MPABUIIAMU TEXHUKH
0e30macHOCTH TMpU OOpallleHUuH C BEHIECTBAMU U
7a0opaTopHbIM  00OpyJOBaHUEM;  MPEACTABIATH
pe3yJbTaThl XMMHUYECKOTO SKCIEepuMeHTa B (opme
3allMCH YPAaBHEHUU COOTBETCTBYIOIIMX pPEAKUUN U
dbopmynupoBaTh  BBIBOABI ~HAa  OCHOBE  JTHUX
pe3ynbTaToB;

- -yMETb CaMOCTOSITEJILHO IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUN SKCMEPUMEHT (TOJIydYeHUE U HU3yUYEHUE
CBOWCTB HEOPraHMYECKHUX U OPraHUYECKUX BEIECTB,
KAUE€CTBEHHbBIC PEAKIMHU YIJIEBOAOPOAOB PA3TUUHBIX
KJIACCOB U KHUCIIOPOJACOJIEPKAIUX OPraHUYECKUX
BEILIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/Jad IO
pacloO3HaBAHUIO HEOPraHMYECKUX UM OPraHUYECKHUX
BEIIECTB) C COOJNIOJICHHEM TIpaBWI OE30MacHOTO
oOpaileHusi ¢ BelIeCTBAaMU UM JIaOOpaTOPHBIM
000pyI0BaHUEM, bopmMyIUpOBaThH 1eu
UCCJIEIOBAHUSI, MPEJOCTABISATh B pa3audyHon (opme
pe3ynbTaThl  DKCIEPUMEHTA,  aHAJU3UPOBaTh U
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OLOCHMBATDb NX JOCTOBCPHOCTDH

OK 07.
CopelicTBOBaTh
COXPaHEHUIO
OKpYyXaromen
cpesl,
pecypcocbepexe
HUIO, IPUMEHSTh
3HaHUs 00
U3MEHEHUU
KJIMMarta,
PUHITUTIBI
OEepEKIIMBOTO
MPOU3BOJICTBA,
3¢ pexTuBHO
JICICTBOBATH B
YpE3BBIYANHBIX
CUTYaIMIX

B o0J1acTH 3K010rH4€CKOro0 BOCIIMTAHUSA:

- ¢(hOpMHUPOBAHHOCTH HKOJIOTMUYECKON KYJIbTYpPHI,

IIOHMMAHUE BIMSAHHUS COLMAIBbHO-DKOHOMUYECKUX

IPOLIECCOB  HA  COCTOSIHWUE  NPUPOJHOM H

COLIMAIIBHOM  Cpelbl, OCO3HAaHHWE TIJI00AIBHOIO

XapaKTepa SKOJOTMYECKUX TPOOIIEM;

- IUVIJAHUPOBAHUE M OCYILECTBJICHUE JEUCTBUU B

OKpY)KaloLlled Cpele Ha OCHOBE 3HAHUA Lelen

YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATUE NEUCTBUN, TPUHOCALINX BPEL

OKPYXarUIIEH Cpee;

- YMEHHE  TIPOTHO3UPOBATh
DKOJIOTHYECKHUE

ITOCJIEACTBUS PEANPUHUMAEMBIX IEVCTBUN,

MpeNOTBpaIIaTh UX;

- pacuIMpeHHUE OIbITa JESITEIbHOCTH

JKOJIOTMYECKOH HAIIPaBICHHOCTH;

OBJIaJICHHE HaBbIKAMU y4eOHO-

HCCJIEI0BATENIbCKOW, POSKTHOW U COLIMATIbHOU

NEeATEIIbHOCTH;

HEeOIaronpusTHHIE

- ¢hopMHpPOBATh TPEACTABICHHUSI: O XHUMHYECKOU
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOM KapTHUHBI MHUPA,
pOIM XHWMHUU B IIO3HAHWU SBJICHUU MPUPOABI, B
(GbOpPMUPOBAHUU MBIILICHUS U KYJIbTYPhI JIMUHOCTHU, €€
(GYHKIIMOHATBHOM T'PaMOTHOCTH, HEOOXOIUMOW Jis
pelIeHUsT NPAKTUYECKUX 3aJa4 W  AKOJOTHYECKH
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 30POBBIO U
IIPUPOJTHOM CpEJIE;

- YMETh  COONIOJaTh  MpaBWIa  SKOJOTHYCCKH
11eJ1eCO00pa3HOro TMOBEJeHUsI B OBITY U TPYyIOBOH
JEATEIBHOCTH B LIEJSAX COXPAHEHUS CBOETO 30POBbS U
OKpY)KaloIEelW  MPUPOJHOM  CPEIbl;  YYUTHIBATh
OIACHOCTh BO3JICMCTBUS HA JKUBBIE OPTraHU3MBI
ONPENECTICHHBIX BEIIECTB, IOHUMAsI CMBICI MTOKa3aTeNs
NPEAETBHON JOIYCTUMON

KOHIICHTPALINY;

- YMETH MPOTHO3UPOBATH, AHATU3UPOBATh U OLICHUBATH
C MO3UIIUHN AKOJIOTHYECKOU 0e30macHOCTH
MOCJEICTBUA OBITOBOM u MPOU3BOJACTBEHHOM
NEATEIIbHOCTH YeI0BeKa, CBSA3aHHOM C mepepadoTKOU
BEIIECTB; MCIIOJb30BaTh MOJIYYCHHBIE 3HAHUSA JJIS
INPUHATHS ~ TPAaMOTHBIX  pEIICHWH  MmpooieM B
CUTYyallUsIX, CBSI3aHHBIX C XUMHEM;

- YMETh OCO3HABaTh OMACHOCTh BO3/ICMCTBUS HA KUBBIC
OPTaHU3MBbI OIPEICIICHHBIX BEMIECTB, IOHUMAas CMBbICII
IIOKA3aTeNs NPEACIbHON TOIYCTUMON KOHLIEHTPALUH,
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M TIOSACHATH Ha IIpUMEpax CITOCOOBI YMCHBIICHUA H
MpCAOTBPAICHUA UX BPCIAHOI'O BOSHCI;’ICTBHSI Ha
OpraHu3M 4YCJIOBCKA.

1K 2.3.
Bri6upats u
UCTIOJIb30BaTh
pa3IUYHbIC
METO/IBI OIICHKHU
¥ KOHTPOJIS
KOJIMYECTBA U
KauecTBa ChIPbs,
MaTepHaioB,
nosryhadpuKaTo
B, TOTOBOM
MPOYKITUN
KUBOTHOBOJICTB
a.

B 06.1acTH IEHHOCTH HAYYHOT'0 MO3HAHUS:

- c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOW TIPAKTUKH,
OCHOBAHHOTO Ha Jaore KYJIbTYP,
CITOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIUKYJTBTYPHOM MHUPE;

- OCO3HaHME IICHHOCTU HAYYHOU JESITeIbHOCTH,
TOTOBHOCTh  OCYIIECTBISITh  MPOCKTHYIO U
UCCIIeI0BATEIBCKYIO JIESITEIbHOCTh
WHIAVBUYabHO U B TPYIIIIE.
OBianeHue  yHHUBeEPCAJIbHBIMU
NM03HABATEJbLHbIMM 1€ CTBUSIMU:
- OCYHICCTBIIATH  IIEJICHANIPABICHHBIA  ITOWCK
MepeHoca CpeACTB W CIOCOO0B JIEHCTBHS B
poheCCUOHATIBHYIO CPENY;

- YMETh MTEPEHOCHUTH 3HAHUS B MTO3HABATEILHYIO U
PAKTUICCKYIO 00JIaCTH KU3HEIEATCILHOCTH,

- yMETh HWHTETPHPOBATH 3HAHUSA U3 Pa3HBIX
MIPEIMETHBIX 00J1acTel.

Y4eOHBbIMMH

- c(hOpMHUPOBAHHOCTH MPEJICTaBICHUI: 0
XUMHYECKON COCTaBISIOIIECH €CTECTBEHHOHAYYHOU
KapTUHBI MHUPA, POJIM XMMHUU B MO3HAHUU SIBJICHUN
pUpoibl, B GOPMUPOBAHUM MBILIJIEHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIHUOHAILHOW T'PaMOTHOCTH,
HEOOXOIMMOM JJIsl PEIICHUS MPAKTUYECKUX 3a7ad U
HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJHOU CPEAE;

- cOpMHUPOBAHHOCTHL yYMEHHUS  aHAJIU3UPOBATH
XUMHUYECKYI0 MH(POPMAIINIO, TTOJIYYaeMYyI0 U3 Pa3HBIX
UCTOYHUKOB (CPEACTB MAacCOBOW HMH(OpMAIUU, CETh
HNHTepHeT u npyrue).
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1 O0bem yueOHO# JUCHMILVIMHBI U BUABI y4e0HO padoThl

Bup yueOHoi padoThI Oo6bem B
yacax

O0bem 00pa3oBaTe/ibHOI NPOrPaMMBbI 176
TUCHUNIJIMHBI
1. OcHOBHOE coepKaHne 120
BT. U..
TEOPETUYECKOE 00yUCHHE 114
71a00paTOpPHBIEC 3aHITUS -
KOHTPOJIbHBIE paOOThI 6
2. [IpoeccnonaILHO-OPHEHTHPOBAHHOE CO/IEPKAHME 36
BT. 4..
TEOPETUUICCKOE 00yUCHHE 36
71a00paTOpPHBIC 3aHITHUS -
NuauBuayaabHbIi NPOEKT (Ja/HeT) -
[IpomexxyTouHas arrecranus (IK3aMeH) 2 cemecTp.
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2.2 TemaTU4eCKHUil IJIaH U COJepPKaHMe TUCHTUIINHBI « XUMHUSD)

15

HaumenoBanue Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHble U MPAKTHYECKHE PAdOThI, Oo0bem dopmMupyemblie
pa3aesioB U TeM HHAUBUIYAJBHBIN MPOEKT (eCc/IM MpexyCMOTPeHbI) 4acoB oouue u
npodeccuoHaIbHbIE
KOMIIeTEeHIIUHN
1 2 3 4
BBenenue. Conep:xaHue yueOHOro MaTepuasa: 6 OK 01
Xumus — Hayka o XumMug — 3TO HAYKa O BelecTBaX M MX mpeBpameHusix. BemectBo. Atom. OK 02
BEICCTBAX. Monekyna. Xumuueckuil snemeHT. Aimotponus. IIpocTele U ClIoKHBIE BEIIECTBA. [IK 2.3
CrpoeHne aToma KauecTBeHHBIN U KOJMUECTBEHHBINH COCTAB BEIIECTB. XUMUYECKUE 3HAKU U (DOPMYIIBI.
OtHocuTeNnbHBIE aTOMHAsg M MoJeKylspHas Maccel. KoaudecTBo —BelecTBna.
Crexuomerpusi. 3aKOH COXpPAHEHHUs MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJipo U CIEICTBUS UX HETO.
ITIpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEPKAHME
3navyenne xumun rpu ocBoernu npodeccuit CI10 u cnenmnanproctr 36.02.02
300mexHus
Pa3nien 1. OcHOBBI CTPOEHHS BelleCcTBA 16 (6) OK 01
Tema 1.1 Coaeprxanue yueOHOro MaTepuaJa: 6 IIK 2.3
XHUMHYECKHX CoBpeMeHHasi MOJeJIb  CTPOEHUS aToMa. OJIEKTPOHHas KOHQurypamuss aToma.
3JIEMEHTOB U Krnaccudukaiss XUMHUECKUX 3JIEMEHTOB (S-, P-, O-3yieMeHThI). BasleHTHBIE 3JI€KTPOHBI.
npupoja BaneHTHOCTh. DNEeKTpOHHAs IPUPOJA XUMUYECKON
XUMHUYECKOM CBSI3U. DJIEKTPOOTPULIATENHLHOCTh. KOBasieHTHas CBS3b, €€ Pa3sHOBUIHOCTH M MEXAHU3MBI
CBSI3H oOpa3oBaHUs
(0OMEHHBIN U JOHOPHO-aKIENTOPHBIN). MloHHas cBs3b. MeTamueckas cBsi3b. BogopoaHas
CBSI3b.
MexMoIIeKyIsipHbIe B3aUMOIEHCTBHUSL.
M30TOnbl, OCHOBHOE U BO30YXIEHHOE COCTOSHME aTOMa, TUOpUIU3alus aTOMHBIX
opOuTanei.
[TpodeccnonanbHO OPUEHTHPOBAHHOE COZEpKAHHE
XUMHUYECKON CUMBOJIMKY U HAa3BaHUM COEIMHEHUM 110 HOMEHKJIAType MEXIYHAPOAHOTO
CO103a TEOPETUYECKON M MPUKIIATHON XUMUHU
Conep:kaHue y4eOHOIro MaTepuaJa: 4




Tema 1.2
IMepuoguveckuii
3aKO0H U TA0JIMIA

JI.A. MenaeaeeBa

Ilepuonnueckas cucrema xumudeckux nnemeHToB .M. MenaeneeBa. @uznueckui
cmbica [lepuoandeckoro 3akona [[.M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHMUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEILIECTB B
COOTBETCTBUU C IMOJOKEHUEM XMMHUUYECKOTO 3jieMeHTa B [leproanyeckoi cucreme.
MupoBo33peHueckoe U HayyHoe 3HadyeHue Ilepmomuueckoro 3axkona JI.H.
MenneneeBa. Ilpornossr [I.M. MengeneeBa. OTKpbITUE HOBBIX XHUMHYECKUX
3JIEMCHTOB.

Pelienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3aIUIO
XHUMUYECKHX DJIEMECHTOB

«Metamnyeckue / HEMETaUIMYeCKHE CBOWCTBA, SJIEKTPOOTPUIIATCIBLHOCTh U
CPOJICTBO K DJIEKTPOHY XMUMHUYECKHX 3JIEMEHTOB B COOTBETCTBUE C MX HJICKTPOHHBIM
CTPOCHHUEM M TOJ0KEHUEM B NIEPUOJUYECKON CUCTEME XMMUYeCKuX anemenToB J[. M.
MenpaeneeBay.

[TpodeccnoHaIbBHO OPUEHTHPOBAHHOE COJICPKAHUE

Xumudeckud »aeMeHT. BemmecTpa

KonTponbhas padota Nel OcHOBBI CTpO€HHUS BELIECTBA
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Paznen 2. Xumuyeckne peakiuuu 20 (8)
Tema 2.1 Tumx | Conep:kanue yueOHOro MaTepuaJja: 8
XUMHYECKHX PEaKIiH | KiaccH(UKalus ¥ TUNBl XMMHUYECKHX PEAKIHil ¢ yJ4acTHEM HEOPraHHYECKHX BEIECTB.
KonuyectBeHHbIe OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U
pacueTbl IO YpPaBHEHUSM XMMMUECKHUX peakuuid. Moy Kak €IUHMIIA KOJIMYECTBa
BelecTBa. MossipHast Macca. 3aKOHbI COXPAaHEHHsI MacChl U S3HEPIHH. 3aKOH ABOraapo.
Momnsipablii 00beM ra3oB. OTHOCHTENBHAS TNIOTHOCTD T'a30B.
Peakiuu koMIuiekcooOpa3oBaHusl C y4aCTHEM HEOPTraHWYECKUX BEUIECTB (Ha mpumepe
TUAPOKCOKOMILIEKCOB
[IUHKA U aJIFOMHHHUS).
[TpodeccnonanbHO OPUEHTUPOBAHHOE COJEPIKAHUE
Pacuer KOnIMUYECTBEHHBIX XapaKTEPUCTUK HCXOJHBIX BEIIECTB U IMPOAYKTOB PEaKIUU.
PacueTr KOJMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKLIUU COCIUHEHHUS], €CIIH OJIHO U3
BEIIECTB /IaHO B M30BITKE /WM COAEPKUT MpUMecH. Pacuer MaccoBoil mim 00beMHOM
JI0JIM BBIXO0J1a IPOAYKTA PEAKIIMN COEANHEHUS OT TEOPETUYECKH BO3MOYKHOTIO.
Pewenue 3a0au c npogheccuonanvnoil HanPagIEeHHOCHbIO 2
Tema 2.2 Copepxxanue y4eOHOro MaTepuaJa: 8
DneKTpouTHYECKA 5 Teopust amexrponuruueckoi mucconmanuu. Peakuun woHHOro oOmeHa. CocTaBieHHE peakIluit
JUCCOLMALINS " MIOHHOTO O0OMEHa IyTeM COCTaBIIEHHS MX MOMHbIX ¥ COKPALIEHHBIX HOHHBIX YPaBHEHUH.
HOHHbIH 00MEH Tuppomu3 comeil. 3HavyeHue THApONIM3a B OMONOTHYECKHX OOMEHHBIX mporieccax. [lpuMeHeHue
TH/PONIH3a B
IIPOMBIIIJIEHHOCTH.
IIpodeccnoHabHO OPUEHTUPOBAHHOE COJEPKAHUE
Cpena pactBopa conu. CHIIbHBIE U C1a0ble SNEKTPOIHTL.
Pewenue 3a0au c npogheccuonanvHoll HanPAGIEHHOCMbIO 2

OK 01
IK 2.3
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Pa3nest 3. CTpoenne u cBOiiCTBa HeOPraHMYeCKHX BellecTB

32(8)

Tema 3.1
Knaccudpuxanpus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHUYECKUX
BEIIECTB

Conep:xanue yueOHOro MaTepuaJia:

[Ipenmer HeopraHmyeckoil XuMuu. B3aMMOCBs3b HeopraHmdeckux BemecTB. Kmaccudukarms
HEOpraHMYecKuX BemecTs. [IpocThie u croxHble BemecTBa. OCHOBHBIE KIACCHI CIOXKHBIX BEIIECTB
(oKcUIBI, THAPOKCHJBI, KHCIOTHL, coiu). HOMEHKIaTypa M Ha3BaHHWE HEOPraHWYECKUX BEIICCTB
MCXOMIS M3 MX XUMHYECKOH (OPMYIIBI M COCTABICHUE XUMIUECKOH (OPMYJIBI HCXOMS U3 HA3BAHUS
BEIIECTBA 10 MEXIYHAPOIHON WM TPHBUATLHOWHOMEHKIIATYPE.
MexMorekyspHble  B3auMOJIeHCTBUS. Kpuctammoruapatsl. ArperaTHble COCTOSIHMS BEIIECTBA.
Kpucrammmueckue u amopdubie BemecTBa. THIBI  KPUCTAUIMYECKUX —PEIIETOK — (aTOMHAs,
MOJICKYJIApHAs, MOHHAs, METAILTMYECKas). 3aBUCHMOCTh (DM3MYECKUX CBOKCTB BEMIECTBA OT THIIA
KPUCTAILTIYECKON permeTky. [[puunHbl MHOTOOOpa3us BEIIECTB.
CoBpeMeHHBIE MPEICTABNCHUS O CTPOCHUH TBEPJBIX, KUIKAX W Ta3000pa3HBIX BEmIECTB. JKUIKue
KPUCTAILTHL.
IIpodeccuoHaILHO OPHEHTHPOBAHHOE COePIKAHME
MaccoBoii 101 (Macchl) XUMHUYECKOTO deMeHTa (coeiuHeHus) B Monekyne (cmecu). Knaccudukarms,
HOMEHKJIATYpa HEOPraHMIEeCKHUX BENIECTB Pa3JIMYHBIX KJIAaCCOB

10

Pewenue 3a0au c npogpeccuonanvroii HanpPasiIeHHOCMbIO

OK 01
OK 02
I1K 2.3
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Tema 3.2 ®usuxo- Coaep:xaHue y4eOHOT0 MaTepHuaJia: 14
XUMHUYECKHE Meramsl. O0mue dusnyeckue U XUMUUIECKHEe CBOWCTBA MeTamioB. Croco0bl momyyeHus. 3HaueHue
CBOHCTBA METJVIOB MHEMETAIOB B MPUPOAE M KU3HEAEATENbHOCTH YeJoBeKa M opraHm3MoB. Kopposus
HEOPTaHUHICCKUX METAJIIOB. BHIBI KOPPO3HH,
BeIIecTs CII0COOBI 3aIUThl METAJLIOB OT KOPPO3UH.
Hemeramnel. OOmue (u3nyeckne W XUMUYECKHE CBOWCTBA HEMETALIOB. THITMYHBIC CBOWCTBA
metaimioB 1Y— YII rpymn.  Knaccuukaums u  HOMEHKIAaTypa COCIMHEHHH HEMETAIUIOB.
KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B
pHUpoJIe.
XUMHYECKHE CBOICTBA OCHOBHBIX KIIACCOB HEOPTAHMYECKUX BEIIECTB (OKCHIOB, TUAPOKCUIIOB, KHCIOT,
colei 1 Jip.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTBIX BEIIECTB, BOAOPOIHBIX COCHMHEHHIA,
BBICIIIMX OKCHJIOB U
TU/IPOKCHU/IOB.
IIpodeccrnonabHO OPHEHTHPOBAHHOE CO/IEPKAHME
VpaBHEHUSI XUMUUECKUX PEAKLUUH C Yy4aCTHEM IPOCTBIX U CIIOKHBIX HEOPIaHUYECKUX BEIIECTB:
OKCHJIOB METAIUIOB, HEMETAUIOB U aM(OTEPHBIX SJIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHUH W
amM(OTepHBIX TUAPOKCHIOB, HEOPTAHUYECKUX CONIEH, XapaKTePU3YIOLINX HX CBOICTBA.
Pemmenne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETHMYECKHX 33JaHUN Ha CBOWCTBA U MOJy4YEHHUE
HEOPTraHUYeCKHUX
BEILECTB.
Tema 3.3 Coaep:xanue yueOHOIro MaTepuaJia: 4
[IpousBoncTBO OOmme mpeAcTaBlIeHHUS O TMPOMBILIIIEHHBIX CIIOCO0aX IMOMYYEHUS XUMHUYECKHX BEIECTB
HCOPraHu9CcCKuX (Ha TpHMepenpOU3BOACTBA AMMHUAKA, CEPHOM KHUCIIOTHI).
BEIICCTB. 3HAUCHHCH UYepnast 1 1BeTHas Metamnyprus. [IpakTnyeckoe MpUMEHEHHE dJIEKTPONH3a Uil TONyYEHHS
NPUMEHEHNE B OBITY U IIETIOYHBIX METOYHO3EMENBHBIX METAIIOB M antoMUHUSA. CTEKIO U CUIMKATHAS TPOMBIILIEHHOCTb.
Ha MPOU3BOACTBE [poGema 0TX010B ¥ OGOYHBIX POLYKTOB.
IIpodeccnoHabHO OPUEHTUPOBAHHOE COJEPKAHNE
Heopranuueckast XuMus B MEJUIMHE, CO3JaHHE HOBBIX MaTepHanoB (B CTPOMTENBCTBE U [p.
OTpacIIIX IPOMBILIIEHHOCTH), HOBBIE HCTOUHHKU SHEPTHH.
KonTtposbHas padora 2 CoiicTBa HEOPraHMYECKUX BEIIECTB. 2
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Pa3nes 4. CTpoenne H cBOHCTBa OPraHHYECKHX BelIeCTB 68 (10)

Tema 4.1 Coaeprxanue yueOHOIro MaTepuaJa: 12 OK 01
Knaccudpuxanpus, [Ipeamer opranuyeckoil XuMuu. B3anuMocBs3b HEOPTaHUYECKUX M OPraHMYECKUX BELIECTB. OK 02
CTPOCHUE U XHMMHYECKOE CTPOCHHE KaK MOPAIOK COEAMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BAJIEHTHOCTH. K 2.3
HOMCHKJIaTypa OcCHOBHBIE TOJOKECHUS TEOPUM XMMUYECKOTO CTPOCHHS OPraHMYECKHX CcoeAuHeHHH A.M.
OPTaHIMHCCKIX BytnepoBa. VYriepoqHblil CKeNET OpraHMYecKod MONEKYJbl. MONEKyIspHble M CTPYKTypHBIE
BetiectTs (pa3BepHyTble, COKpAIICHHbIE) XHMHYECKHE (OPMYJIbL. 3aBUCHMOCTb CBOWCTB BELIECTB OT

XUMHYECKOTO CTPOCHHS MONIEKYI. M3oMepust u u3oMephl (CTPyKTypHas, reoMeTpudeckas (1uc-

TpaHc-u3omepust). KpaTHOCTh XUMI4ECKOH CBS3HU.

[TousTre o ¢pyHKIMOHANBHON Tpymme. [IpuHIKMIEI K1acCH(UKAINN OPTaHUIECKUX COSTUHEHMUMA.

MexnyHaponHas

HOMEHKJIATypa ¥ HPHHIMIBI HOMEHKIATYPbl OPraHUYECKUX COEHMHEHUI.

IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COAEPKAHME

HacpliieHHble, HEHACBIILIEHHBIE U APOMaTHYECKUE YTITIEBOLOPOIBI.
Tema 4.2 Coaep:xxanue yueOHOro MaTepuaJia: 12
CBoiicTBa Du3MKO-XUMHYECKUE CBOMCTBA OPraHUYECKHX COCAMHEHHH OTIENbHBIX KJIaccoB (0COOEHHOCTH
OpraHMYeCKUX KIaccHuKarim
COeTMHEHUI ¥ HOMEHKJATypbl BHYTpPU Kjacca; TOMOJOTHYECKHH psa M oOmias Qopmysa; H30Mepus;

(u3nyeckue cBOHCTBa; X MMUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEeHHUs):

— TIpEZeIbHBIE YIIIEBOAOPOABL. ['opeHne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHMKOB TEIIA B

NPOMBIIIIEHHOCTH M ObITy. CBONCTBa MPHUPOAHBIX YITIEBOJOPOJAOB, HAXOXKJEHHE B IHPUPOAE U

TIPUMEHEHNE ATKAHOB;

IpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME

[lenouka npeBpalleHyil Ha TEHETUYECKYIO CBS3b MEX/Y KJIaCCaMU OPFaHMYECKUX COEAMHEHHI C

COCTABJICHHEM HA3BaHWH OPTraHMYECKUX COCAMHEHMH MO TPUBHAIBHOM WM MEXTYHAPOIHOM

CHCTEMATHYECKO! HOMEHKIIATYpe

Pewenue 3a0au c npogheccuonanvHoli HanPaAIEHHOCMbIO 2
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Tema 4.3 Coaep:xxanue yueOHOro MaTepHaJia: 12
DTUIICHOBBIE, HenpenenbHble 1 apoMaTuyeckue yriieBoaoposl. [lonumepusanus sTuaeHa Kaxk

TTUEHOBBIE u OCHOBHO€ HAIpaBJIEHUE €ro UCIOIb30BaHus. ['opeHune aneruaeHa Kak ICTOUHUK
apOMaTHUECKUE BBICOKOTEMIIEPATYPHOTO TJIAaMEHU JJIsl CBAPKHU U PE3KH METAJUIOB;

YTJI€BOJIOPO/IbI

Tema 4.4 Coaep:xxanue yueOHOro MaTepuaJia: 12
Kucnopozconepxanue — KHCJIOPOJICOIEPKAIIUE COSTMHEHUS (CIUPTHI U MPOCThie YUPbI, (HEHOIbI, ATBACTHAbl U KETOHBI,

Hu A30TOCOZCPIKALIIIC
COCIMHCHUA

KapOOHOBbIE KHCIOTHI M HX Mpou3BOAHbIE). [lpakTHueckoe NPUMEHEHHE I3TUIIEHTIIMKOIL,
ruuepuHa, gpenona. Ilpumenennedopmanbaeruia, alneTanbaeruaa, yKCycHoH KUcaoTsl. Mbuia
KaK COJIU BBICIIMX KapOOHOBBIX KHCIOT. Moroue

CBOMCTBA MBI,

— a30TCOZIEPIKAIINE COCTMHEHUS (AMUHBI U aMUHOKHCIOTHI, OCNKH).

Knaccugukanus ¥ 0COOEHHOCTH OPTaHMYECKHX pEakIMil. PeakioHHbIE HEHTPHL Pamukaisl.
[lepBoHavambHBIC

[OHATHA O TUIIAX U MCXAHU3MaX OPraHUICCKUX peaKum"d.
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Tema 4.5.
OGHapyxeHue
OpPTaHHYECKHUX
BEIIIECTB OT/IEIbHBIX
KJIaCCOBC

KauecTBeHHBIC XHMMYECKHE PEAKIMH, XapaKTepHbIE Ui OOHAPYXKEHHA OT/IEIBHBIX KJIACCOB
OpraHUYECKUX COSTMHEHUI: (hEHOTIOB, AlbJIETHIOB, KpaxMala, YKCYCHOM KUCIOThI, AMHHOKHCIIOT
1p.

Jlenatypaims OETKOB MpH HATPEBAHUH, [IBETHBIC PEAKIMH OEIKOB.

CocrapiieHHe KayeCTBCHHBIX PEAKIMH OOHAPYKECHHS OPraHWYECKHX COSIUHEHHH OTHEIBHBIX

HCTIONE30BAHAEM KTACCOB.
Ka4CCTBCHHBIX IpodeccHoHaTBLHO OPHEHTHPOBAHHOE COMEPKAHME
peakimn Amunoxucnora. Kap6orosas kucinora. CiupTsl U GeHOIbI. AJIbAETH/IbI ¥ KETOHBI.
Tema 4.6. Conep:xanue yueOHOro MaTepuasa: OK 01
Opranunueckue OK 02
IIK 2.3
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BCIICCTBA
KHU3HECACATCIIBHOCTH
YCJIOBCKaA.

[IpousBoacTBo u
MIPUMEHEHHE
OpraHUYECKUX
BEIIIECTB B
TPOMBIIIIEHHOCTH

buooprannyeckue coequnenus. [Ipumenenne n Ouonormdeckas posb yrieBogoB. OKucIeHne
YIJIEBOIOB — UCTOYHUK 3HEPTHH KUBBIX OpraHu3MoB. OOIacTH NPUMEHEHHS aMHHOKHCIOT.
[IpeBpamienus OeNKOB MUINM BOpraHu3Me. buonormueckue ¢yHkmuu OenkoB. buonormueckue
(ynkuum xupos. Ponb opraHndeckoil Xumuu B

petenun mpobneM nuieBoi 6e3onacHocTd. HykienHoBbie KUCIOTHI: cocTaB 1 cTpoerue. CTpoeHue
HykieoruoB. CocraB HyknenHoBblX Kucinor (JHK, PHK). Ponbp HyknenHoBbIX KHCIOT B
KM3HENEATENBHOCTH  OpraHu3MoB. IIpOM3BOICTBO OpraHMYECKMX BELIECTB: IIPOM3BOJACTBO
MertaHoia, nepepaborka HedTH. [lomMMITHIEH KaK KPYMHOTOHHAXHBIA MPOAYKT XUMHYECKOTO
npou3BozcTBa. Ilpumenenne stwneHa. [Ipou3BOACTBO M NpUMEHEHHE KaydyyKa U PE3HHBL
CuHTeTMYECKHE M HCKYCCTBEHHBIE BOJIOKHA, HX CTpoeHue, cBoicTBa. I[IpakTuueckoe
HCIO0JIb30BaHNe BOJNOKOH. CHHTETHYECKUE IUIEHKU: M30JAUUs JUIs TIPOBOJIOB, MEMOpaHbI U
ONPECHEHUs BOJIBI, 3AIUTHBIE IUIEHKU AJISaBTOMOOMIICH, TIACTBIPU, XUPYPTHUECKHE OBSA3KH.
HoBble TEXHOIOTUHM JaTbHENIIEr0 COBEPLUICHCTBOBAHYS IIOJMMEPHBIX MATEPUATIOB.

Ponb opranuyeckoil XuUMUM B pELICHHH TPOONEM SHEPreTHYecKodl Oe30MacHOCTH, B Pa3BUTUH
MEIHLIHHBI,

CO3/JaHMM HOBBIX MAaTEPHalOB, HOBBIX MCTOYHMKOB DJHEPrHH (AIbTEPHATUBHBIE HMCTOUHUKH
SHEPTHH).

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE

Hyxneotuasl. ickyccTBEHHBIE BOJIOKHA.

Kontponshas pabota Ne3 «CtpoeHue u cBOICTBA OPraHWYECKHX BEIIECTB) 2
Paspes S Xumus B ObITY M NPOH3BOACTBEHHOI JIeATEIbHOCTH YeT0BeKa 6
Tema 5.1 Xumus B Coaep:xanue yueOHOIro MaTepHuaJia: 6 OK 01
OBITY H KBanToBas runoresa Ilmanka. TemmoBoe w3nyueHne. KopmycKynsspHO-BOJIHOBOU OK 02
TIPOH3BO/ICTBEHHON nyanus3Mm. @ortonsl. ['unoresa ne bpoitnst 0 BOMHOBBIX cBoMcTBaX yacTull. COOTHOIIEHUE OK 04
ACATCIIBHOCTH HeonpeneneHHocTeil [eiizenbepra. [laBnenue cBera. XUMHUYECKOE NECUCTBHE CBETA. OK 07
CJI0BEKa Omnsritel [1.H. JIeGenesa u H.M. BaBunoga. K 2.3
IpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME
®otoadpext. YpaBHenue DitHmTeiHa 11g porosddexra. Buemnuii porosnexTpudeckuii
addext. Bayrpennuit hotordpdexrt. Tunsl porornementos. [Ipumenenne Gpororddexra
Paznen 6. UccaenoBanne u XuMU4ecKuil aHAIN3 00bEKTOB 14 (4)
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Tema 6.1
XUMHUYECKUN
aHaJM3 PoO BOJIBI

Coaep:xxanue yueOHOro MaTepHaJia:

Knaccugukaus npo6 Bojgbl MO BHAY M HA3HAYEHHIO, MCXOAS M3 €€ XMMUYECKOIO COCTaBa.
OpraHonenTHyeckue cBoicTBa (3amax, Mpo3payHoCTb, LIBETHOCTb, MyTHOCTh) BoAbl. KucioTHOCTH
U LEeNT0YHOCTh BoAbl. pH cpexsl u MeTozmsl ee onpeneneHus. JKeCcTKOCTb BOABI M METOIBI €€
onpeneinenus. CymHOCTb METONA TUTPOBAHMSL.

Buibl xkecTkocTH BOZIBI (BpeMeHHas M OCTOsIHHAS). JKecTKOCTb BO/IbI KaK MPUUYKHA BBINAICHUS
0Ca/IKOB MIIM00OPa30BaHUs CONEOTIOKEHHI, UMEIOIMX MECTO B OBITY M Ha IPOU3BOJICTBE.

Cocra corell, BbI3bIBAIOLINX KECTKOCTh BOJIbl. XUMUYECKUE POLECCHI, YCTPAHSIOIIUE KECTKOCTD
BOJBl. YDPAaBHEHMS XUMHMYECKHX DEAKUMi, WLIOCTPUPYIOUMX MPOLECCHL, IPOMCXOAAIUE IIPH
YCTPAHEHUH JKECTKOCTH. YCTpaHEHHE BPEMEHHOH JKECTKOCTH OBITOBBIMH M XUMHYECKUMH
cnocobamu. CrocoObl yCTpaHeHHs MOCTOSHHOM

’KECTKOCTH.

ITIpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEPKAHME
MaccoBas 10111 pacTBOPEHHOTO BELIECTBA, MOJIIPHAs U MOJIANIbHAS KOHLEHTpauy. TUTp pacTBopa.

KecrtkocTh BOJEI.

Tema 6.2
XUMHYeCKIH
KOHTPOJIb KauecTBa
TPOIYKTOB MUTaHUS

Conep:xkaHue yueOHOTro MaTepuaJa:

KauecTBeHHBI XUMUUECKHI COCTaB TIPOAYKTOB muTaHus. Bemecta, danscuduumpyromnme
NPOYKTBl MUTaHHUS, ¥ BELIECTBA, 3arPA3HAIONINE NPOAYKTH uTaHus. OnpeeneHue 3arpa3HALuX
XMUMUYECKHX BELIECTB B

MPOAYKTaX MUTAHUSA, ONMPEIETICHUE BEIIECTB, HE 3aABJICHHBIX B COCTABE MPOIYKTOB MUTAHMUSL.
IIpo¢eccnona/IbHO OPHEHTHPOBAHHOE COACPKAHUE

Makpo ¥ MHUKPO3JEeMEHTHI. [lOMyKONMYECTBEHHBI METOJ ONPEAENEHHS HUTPATOB C
HCTIOb30BaHMEM U()EHIIAMUHA (KOPHETUIOB OBOMIEH, JIMCThS M KOYEPHUKKA KAIMyCThl, TUIOMBI
(pykTOB). AHANN3 YpOBHS 3arpsA3HEHUS HUTPATAMHU 110 HHTEHCHBHOCTH OKPAIIMBAHHS TIPOYKTOB
peaKIuu.

Tema 6.3.

XAMAYECKAN aHaIN3
npoOIOYBHI

Conep:xxanue yueOHOIro MaTepHaJia:

Knaccuduxaius mo4s mo BUAY ¥ HAa3HAUEHHIO, MCXOIA U3 XMMHUYECKOrO cocTaBa. Vnentudukaims
MpoOBI MOYBBI 1O €€ XUMHYECKOMY COCTaBY, OIUCAHNE BO3MOKHOCTEH €€ TIPUMEHEHHSL.
TpeGoBanus kK KauecTBY TOYBBI PA3TUIHOTO HazHadeHHs. OTnrcaHue 0COOCHHOCTEH MCTIONB30BaHHS

I10YB B3aBUCUMOCTH OT THIIOB, CIIOCOOBI YJIYyUIICHUA Ka4CCTBA MOYB B 3dBUCUMOCTH OT Ha3HAYCHHUA.
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OK 02
OK 07
IK 2.3




OOnacT WCMOJNB30BAHMS OPTaHMYECKUX YAOOPCHMH B 3aBHCHMOCTH OT KAueCTBEHHOTO COCTaBa.
Onucanue

OpraHu4CCKux }Q[O6p€HHI’I 1 UX ITPUMCHCHUC B 3aBUCMMOCTH OT COCTABa ITOYBBI U €€ PA3HOBUIHOCTH.

IIpomexyTOUYHAS ATTECTALMSA: IK3aMeH 18
KouncyabTanus 2
Bcero: 176

ITo K&)KIIOﬁ TCMC OIIMCBIBACTCA COACPKAHHUC y‘-IC6HOFO MaTcpuaia (B JAUTAKTHYCCKHNX GI[I/IHI/II_[aX), HanMCHOBAaHU HGO6XOI[I/IMBIX
Ha60paTOpHBIX, IMPAKTHYCCKUX U MHBIX 3aHgTHi. O0BEM YacoB OIIPCACIIACTCA 110 Ka)KIIOﬁ IIO3UIINH CTOJ'I6I_[a 3.

*[IpodheccnoHaIbHO-OPUEHTUPOBAHHOE COJIEP)KaHUE MOXET OBITh PACHpEeNIeHO MO pazaenaM (TeMaMm) WM CKOHIEHTPUPOBAHO B
paznene [IpuknagHon MOIyb

B ckoOkax yka3aHO KOJMYECTBO 4YacOB, BBIJICJICHHBIX Ha peaju3aluio MPOPECCHOHAIBHO OPUEHTUPOBAHHOIO COJIEPKAHUS
(TeopeTuueckue 3aHATHsI/1ab0paTopHbIe PaOOTHI)
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3 YCJIIOBUS PEAJIMBALIIMA JUCHUITJIMHBI « XUMMUS»
3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCledeHUI0

OcBoeHue nporpaMMbl HHTEIPUPOBAHHON Y4YEOHOW AUCHUIUIMHBI «XHMUS»
npenanojaraeT Hajluuue B NPOQPECCHOHAIBHOM 00pa3oBaTEIbHOM  OpraHU3allNH,
peanuzyroleit 00pa3oBaTeIbHYIO IPOrpaMMy CpeIHEro o0Iero 0opa3oBaHus B Mpeneaax
ocBoenusi OIIOIT CIIO na 6a3e ocHOBHOro oO1Iero 00pa3oBaHus, y4eOHOro KaOuHeTa.
[Tomemnienne kabuHETa AOKHO YIOBJIETBOPSTH TPEOOBAHUSIM IOCTAHOBJICHHUS OT 28
centsiOps 2020 roma Ne28 OO0 yrtBepxkaenun canutapHbix npaBun CII 2.4.3648-20
"CaHUTapHO-3IUAEMHUOJIOTUYECKHE TpeOOBaHUS K OpraHu3alusM BOCIUTAaHUA U
00y4eHHsI, OTAbIXa U O3JOPOBIICHUS JETEH M MOJOACKHU" U ObITh OCHAIIEHO TUIIOBBIM
o0OpyJOBaHMEM, yKa3aHHbIM B  HACTOSIIMX TpeOOBaHHUSIX, B TOM  YHCIE
CHEMATM3UPOBAHHON yueOHOW MeOeNblo U CpeaCTBaMU OOY4EHHUs, JOCTATOUHBIMU JIJIs

BBINIOJIHEHHSI TPEOOBAHUI K YPOBHIO MOJATOTOBKH O0YUYarOIINXCS.

No HanmenoBanue
I /;1 y4eOHBIX OcHalIeHHOCTh Y4€OHBIX OMEIIEHUN
ITOMEIIECHHAN

1. | Xumuueckas XUMHUYECKHUE PEAKTUBEI, ITOCY/1a.

naboparopus | Becor Texunueckne NO2246; TK1990.

(I'-470) Konopumerp ¢oTO37EKTpUUYECKU KOHLUEHTPAMOHHBIN
K®K-2 - 2.

Armmapar Kurma — 2.

[Mxad BeITSIAKHON — 1.

Mydensuas neus Tun CHOJI 1,62-5,1/9,3.
Ananutundeckue Becl BJIP-200 — 3.
Konopumerp dorto-anekrpudeckniit ®OK-56M — 1.
Hentpudyra OIln-3.

Hentpudyra OITn-8.

pH metp-340.

Cnekrpodoromerp — CD-2B.

Cymibabii mikad — 1.

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

Crox mng xuMudeckux uccienosanunii — 10.
Cron — 7.

Cryn — 33.

Tabmania Menneneesa — 2.

Jlocka kmaccHas — 1.

[Ixad xkHMKHBINT — 1.

[ItatuB nyst IpoOUPOK — 6.

Onektporuira — 1.

Draxkepka MeTajuiMueckas ajis peaktuBos — 10

26



2. | KaGuner Cron metamnuyeckuii — 14,

XUMUH Cryn — 27.

(I"-206) DTaXepKu METAJUTMYECKHUE JIJIsT PEakTUBOB — 9.
[xad BeITSIAKHON — 1.

[Ixad BeTepuHapHsbIii — 4.

Jlocka kmaccHas — 1.

Jlocka oOBsBIICHUM — 1.

Ornerymurens — 1.

Komma — 1.

Hentpudyra nadoparopuas [IJIMH-P10-01 «3nexkon»
pH-metp MuwmuBosnsT™MeTp pH-150M

Becwr BJIKT-500

bans Bonsnas maboparopnas LW-1

pH-metp mmmmuBonsT™MeTp pH-121
TepmocTaT mist cymku adopaTopHoi mocyasl SUP-4
ITorenmmo-metp JII1-58

Cnektpodoromerp ®IK-56M

XUMHUYECKHUE PEAKTUBBI;

XuMHYECKas 1mocyia

[IItaTuB MeTaITMYECKUil — 6.

[lItatus byn3zena — 6.

Kamrozu — 3.

Poratop — 1.

Crenn — 14.

ABtokias — 1.

doTtossekTpokosiopumerp GIK

Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHH

(KOMILIEKT JIMIIEH3MOHHOTO U ¢B0oOoaHOTO I10O)

Ne | HaszBanwue (munensus\ceoboHoe I10)

1. | Windows 7 JIALEH3USA

2. | Paint.NET cBoOoaHoe 110

3. | Cucrema ynpaBieHHs TUCTAaHIIHOHHBIM cBoboaHoe 110
obyuenuem Moodle

4. | UudopmarimoHHO-TIPABOBBIC CUCTEMBI" ceobOoauoe [10 ms
I'apant" u "Koncynbrant+" oOyyaromuxcs

5. | Microsoft office 2007 JUTICH3US

6. | CucTeMbl aHTUBUPYCHOM 3aITUTHI JTUTICH3US

naboparopuu Kacnepckoro

Xumus
IlepeyeHb OCHOBHOM U JONOJHHUTEIbHOM JUTEPATYPbI, HEO0X0AUMOM JJIs1 OCBOCHUA
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AUCHUIIJINHBbI

OcHoBHasi JiuTepaTypa:

1. T'abpuensa O. C. Xumus. bazoseiit ypoens. 10 kiacc : yaeOnuk /O. C. ['abpuenss,
N.T. Octpoymos, C. IO. [Tonomape — Mocksa : [IpocBemenue, 2023. — 192 c.— ISBN
978-5-09-107640-0.— URL: https://e.lanbook.com/.—TekcT: 3meKTpOHHBIH.

2. T'abpuensu O. C. Xumus. bazoserit ypoBenb. 11 kmacc: yuebnuk /O.C. I'aGpuernsis,
N.I". Octpoymos, C.1O. [TonomapeB — Mocksa : I[Ipocsemenue, 2023. —192 c¢.— ISBN
978-5-09-107641-7.—URL.: https://e.lanbook.com/. —TeKcT: 3ACKTPOHHBIH.

JonosHUTEIbHAS JIUTEpPaTypa:

1. TI'muaka H.JI. O6mas xumus : yae6Hoe mocodue / H. JI. 'munka. — Mockga : KHoPyc,
2021. — 749 c¢. — ISBN  978-5-406-08333-8. @ —  URL:
https://book.ru/book/939867.— TeKcT : 3ACKTPOHHBIH.

2. Tomnyonsrx JI. I1. Xumus : yaednoe nocodue / JI. I1. ITogmyO6ubx. — KpacHospck :
Kpacl’AY, 2018. — 306 ¢.— URL.: https://e.lanbook.com/book/130110. — Texkcr :
ANEKTPOHHBIN.

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

: DJIEKTPOHHBIN.

Ilepeyenn pecypcoB HHMOPMANMOHHO-TEJTCKOMMYHUKAUINOHHOU ceTH «AHTEpHET,
HE00XO0UMBIX VISl OCBOEHMSI AU CIUTIIHHBI

1.00pa3oBarenpHble  pecypchl  HHTepHera. Xumus : caWt. — URL:
http://www.alleng.ru. — Pexxum moctyma: cBoOO HBINA.— TEKCT : SJIEKTPOHHBIH.

2. Enunas «xosuekiusi 1udpoBBIX oOpasoBaTenbHbX. : cait. — URL:
http://www.school-collection.edu.ru. — Pexum goctyma: cBoOGomHblid.— Tekcr
AIEKTPOHHBIN.

3. Komnexuusa «EcTtecTBeHHOHay4YHBIE AKCIEPUMEHTHI» : xumus : cait. — URL:
http://experiment.edu.ru. — Peskum qoctyna: cBOOOIHBIN.— TEKCT : AJIEKTPOHHBIH.

4 KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHUSA YUEBHOM
JAACIHUIIJIMHBI «XUMU S

4.1 KoHTpOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHUSI YUeOHOM M CUMILINHBI

[enp kaxxa0il GopMbl KOHTPOJIS — 3apUKCUPOBATH MPUOOPETEHHBIE 00YUYaIOIINMCS
B pe3yJbTaTe OCBOCHUS y4eOHOW IUCIUIUIMHBI 3HAHUS, YMEHHS, CIOCOOCTBYIOIIHE
(hOpMUPOBAHUIO KOMITCTCHITUH.

KoHTponb 1 olLleHKa pacKpbIBaIOTCS Yepe3 YCBOCHHBIE 3HAHUS U MPUOOpPETEHHbIE
oOydJaronuMucs  yMEHHs,  HampaBlieHHblE Ha  (QopMupoBaHHME  OOMMX U
npodeccuoHaNbHBIX KOMMeTeHUud. KommneTeHuun MAOKHBI OBITh COOTHECEHBI C
NpEeIMETHBIMU pe3yjibTaTaMu. /[l KOHTPOJS W OLEHKHU pe3ylbTaToB OO0y4YeHUs
MIPErno/iaBaTeib BEIOMpaeT (HOPMBI U METOJIBI C YIETOM MPOQECCHOHAINU3AIUNN O0yUCHUS
M0 TIpOrpaMMe AUCIUTIIIHBI.

B Teuenne cemecTpa UCTIONB3YIOTCS CIICIYIOIINE BUBI KOHTPOJIS:

- TEKYLLHH,

- pyOeKHBIN.
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Texkymuii KOHTPOJIb MPECTaBISAET COOOM MPOBEPKY YCBOCHHUS yUeOHOTO MaTepuaia
TEOPETUYECKOTO U IMPAKTUYECKOIO XapakTepa, PETYISIPHO OCYUIECTBISIEMYKO Ha
MPOTSKEHUH CEMECTPA.

Texywuii koHmpoab 3HaHUW OCYIECTBISETCS B (pOpME YCTHOTO M MHUCHMEHHOTO
Olpoca CTYJEHTOB Ha 3aHATHUAX, HANMUCAaHWE W 3aluTa pedepara, COOOUICHHS WIIH
COCTaBJICHHE Mpe3eHTAIuu (110 BHIOOPY), BBHIMOJHEHUS] MHUCbMEHHBIX CAMOCTOSITEIbHBIX,
(GpOHTANBHBIX  JTAOOPATOPHBIX M  KOHTPOJBHBIX padOT, TMPOBEPKH OOMMX U
WHANBUAYAIbHBIX 3aJJaHUI, B paMKaX CaMOCTOSITEIbHOW paboThI, a Takke OJaHKOBOTO
TE€CTUPOBAHHS.

CamocrosiTenbHbIe padOThI MIpeAHA3HAYEHBI I KOHTPOJISI YMEHHUS pelliaTh 3a1a4u
Y BBITIOJIHATH YIIPAXKHEHUS 110 MPOMAEHHON TEME.

KoHTposibHbIE pabOThl AAIOTCS AJI MPOBEPKH 3HAHUM W YMEHHM 00y4aromuxcs,
MOJIYYCHHBIX B pe3yibTaTe U3yueHUs pazjena. MoxeT 3aHMMaTh YacTh y4eOHOTO 3aHSATHS
C pa300pOM MPaBWIbHBIX PEIICHUI Ha CIEAYIOIIEM 3aHITUH.

Texymuii KOHTPOJIb TPAAUIIMOHHO CIYXUT OCHOBHBIM CPEACTBOM OOECIEUEHUS B
y4eOHOM TIpolecce «OoOpaTHOM CBSI3W» MEXIY MpernojaBareieM H 00ydaroluMcs,
HEOOXOAMMOW /I CTHUMYJIUPOBaHHUS padOThl OOy4aroUIMXCsli M COBEPUIEHCTBOBAHUS
METOJIMKH MIPENOaBaHUsl YYEOHBIX TUCIUILIMH.

Py6exubie koHTposibHbie Toukd (PKT) mo aucuumnnvHe ompesencHbl B BHUIC
KOHTPOJIBHOHU (MPOBEPOYHOI) pabOThl WM OJAHKOBOTO TECTUPOBAHUS IMOCIE U3YUYCHUS
paszena WIM HECKOJbKMX TEMAaTHUYECKH OJIM3KUX pa3lieJioB MO JUCUHUIUIMHE. Bcero
npennonaraercs nposectd 2 PKT B nepBom cemectpe u 1 PKT Bo BTOpOoM cemecTpe.

Tembl PKT
1 cemecTp
KonTpoabnasi pabora Ne 1 «OCHOBBI CTPOCHUS BEIIECTBA»
KonTpoabnas pabora Ne 2 «CBoiicTBa HECOPTaHUYECKUX BEIIIECTB)
2 cemecTp
KonrpoasHas padora Ne 3 «CTpoeHne U CBOMCTBA OPraHUYECKHUX BEIIECTBY»

Koa u HaumeHoBaHue Pa3zpen/Tema Tun oneHoYHbIX
hopmupyembix MEpPONpPUSATHA
KOMIIeTeHIu

OK 01. Beibupats cioco0sr |Pazgen 1. Temsr 1.1., 1.2 | Tekymuii KOHTpPOJIb NPU

perieHus 3a1a4
npodecCUOHAILHON
NEATeTLHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

Paznen 2. Temsr 2.1., 2.2.
Paznen 3. Temsr 3.1., 3.2.,
3.3.

Paznen 4. Temn1 4.1.,4.2.,
43.,44., 45.,4.6.
Pa3nen 5. Temsr 5.1.
Paznen 6. Temnr 6.1., 6.2,
6.3.
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NPOBEJACHNH:
- YCTHBIN OIIPOC;

- (ppoHTANTBHBINA OITPOC;

- OIIEHKA KOHTPOJIBHBIX
paoor;




OK 02. Ucnonb30oBath
COBpEMEHHBIE CPEJICTBA
TIOMCKa, aHaJIH3a u
UHTEPIIPETAIINH
uHpopmaruu, u
UHPOPMaITMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHCHUS 33124
npodeccuoHaTbHON
NeSATEeITHLHOCTH.

Pazmen 1. Temsnr 1.1., 1.2
Paznen 2. Temsr 2.1., 2.2.
Paznen 3. Temsr 3.1., 3.2.,
3.3.

Paznen 4. Temn1 4.1.,4.2.,
43.,44.,45.,4.6.

Pa3zmen 5. Temnr 5.1.
Pazgen 6. Temsur 6.1., 6.2,
6.3.

OK 04. D dexTuBHO
B3aHUMOJIEHCTBOBATH U
paboTaTh B KOJJIEKTUBE U
KOMaH/ie.

Pazmen 1. Temnr 1.1., 1.2
Pazgen 2. Temnr 2.1., 2.2.
Paznen 3. Temsr 3.1., 3.2.,
3.3.

Paznen 4. Temr1 4.1.,4.2.,
43.,44.,45.,4.6.

Pa3nen 5. Temsr 5.1.
Paznen 6. Temnr 6.1., 6.2,
6.3.

OK 07. ConeiicTBOBaThH
COXPAHEHUIO OKPYXKAIOIIEH
Cpelibl,
pecypcocOepeKeHHIO,
NPUMEHSTH 3HAHUS 00
WU3MEHEHUH KJIMMaTa,
NPUHIUIIBL OEPEKITUBOTO
MPOU3BOICTBA, 3PPEKTUBHO
JIEVCTBOBATh B
Ype3BhIYAITHBIX CUTYAIHIX.

Paznen 1. Temur 1.1., 1.2
Paznen 2. Temsr 2.1., 2.2.
Paznen 3. Temsr 3.1., 3.2.,
3.3.

Paznen 4. Temn1 4.1.,4.2.,
43.,44.,45.,4.6.

Pa3nen 5. Temsr 5.1.
Paznen 6. Temnr 6.1., 6.2,
6.3.

[1K 1.2. BeiOupats u
UCITIOJIb30BATh PA3TMYHbIE
METO/IbI OTICHKH U KOHTPOJIS
KOJIMYECTBA M KaYECTBA

Pasznen 1. Temer 1.1., 1.2
Paznen 2. Temsr 2.1., 2.2.
Paznen 3. Temsr 3.1., 3.2.,
3.3.
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- HaOJIIOJICHUE 32 XOJIOM
BBITIOJTHEHUS
71a00paTOpPHBIX PadoT;

- OIICHKA BBITTOJTHCHUS
J1a60paTOpPHBIX PadoT;

-OIIEHKA MPAKTHIECKUX
pabor (pemeHus
KauyeCTBEHHBIX, PACUCTHBIX,
npodeccruoHaIbHO
OPUEHTUPOBAHHBIX 3371a4);

-OlIEHKa TECTOBBIX
3aJaHuM;

HAOIIOCHUE 32 XOA0M
BBIIIOJIHEHUS
WHIMBUIYaJTbHBIX
IIPOCKTOB U OIICHKA
BBITIOJTHEHHBIX IMPOEKTOB;

-OLICHKA BBIIIOJTHCHU A
JOMAIlTHUX

CaMOCTOSITEJIbHBIX padoT;

-HAOJIIOICHUE U OIl€HKA
peLIeHus Kerc-3a1ay;

-Ha0JIIOIEHUE U OL[EHKA
JI€JIOBOU UI'PHIL;

- OK3aMCH




CBIPbs, MATEPUAJIOB, Pazgen 4. Temn1 4.1., 4.2.,
nonydabpukaros, roropoit  |4.4.,4.5., 4.6.

MPOIYKIIAU Pa3zmen 5. Temn! 5.1.
’KUBOTHOBO/ICTBA. Paznen 6. Temsr 6.1., 6.2.

4.2 POPMA H?OME)KYTO‘IHOI?'I ATTECTAIIMU CTYJAEHTOB
IO YYEBHOU JUCIHUIIJIMHE

MeTtoauka npoBeaenus 3k3amMena. [IppumepHbie BOPOCHI M 3aJaHUS K
3k3aMeny. Kpurepuu oneHKH 3HaHMI B paMKax 3K3aMeHa.
DopMa IPOMEKYTOYHOM ATTECTALUM.

dopMbl MPOMEKYTOUHOW arTecTaluu 1o (U3UKE, YCTAHOBJICHHas pabouuM
Y4EOHBIM TUTAHOM, - 9K3dMeH - CIACTCsl Ha TIEPBOM KypCe B KOHIIE BTOPOTO CEMECTpa.

B cootBeTcTBUM ¢ neicTByromuM B [1on0KeHHEM O TEKyIIEM KOHTPOJE 3HAHWMN U
MIPOMEKYTOUHOM aTtTectanuu ooyyaromuxcs ¢pakynbrera CI1O B Kypckom ['AY cryzneHT,
BBITIOJTHUBIIUNM BCE pPYOCKHBIC KOHTPOJBHBIC TOYKH Ha «4» M «5», MOXKET OBITh
OCBOOOXJICH OT CcJa4yu 3K3aMmMeHa. EMy mpocTaBisieTcss WTOroBasi OLICHKa Ha OCHOBE
Pe3yJbTaTOB, MOJYYCHHBIX Ha PyOCKHBIX KOHTPOJIBHBIX TOUKAX.

Py6exubie koHTpoasHble Touku (PKT) mo aucrumniuze onpesaeneHsl B BUAC IBYX
KOHTPOJIBHBIX Pa0O0T WJIM TECTUPOBAHUS B 1 ceMecTpe U OJHOM KOHTPOJIbHOU PabOThI MU
TECTUPOBAHUS BO 2 CEMECTpE.

Ecnu cTyneHT He BBINOJIHSIET 33/JaHUS B paMKax pyOEeKHOTO KOHTPOJISI HA «XOPOIIIO»
U «OTJIMYHOY», TO MPOXOIUT MPOMEKYTOUHYIO aTTECTAlMI0 B TPaAUIMOHHON (opme.
JK3amen TPEAIONAracT OTBET CTYJIEHTAa Ha 2 BONPOCAa M PEIICHUE 3aJaydd. DK3aMEH
MPOBOAMUTCS B YCTAHOBJICHHOE PACIUCaHUEM BpeMsl IK3aMEHAIIMOHHOU Heaenu. Bo Bpems
MPOBEJICHUSI 9K3aMeHa B ayIUTOPUU OJHOBPEMEHHO MIPUCYTCTBYET HE O0Jiee 5 CTYEHTOB.
Ha noaroTtoBky k otBeTy naercst He Oosnee 40 munHyT. Jlasiee — OIMH CTYyI€HT OTBEYAET,
OCTaJbHBIC TOTOBITCS.

IIpumepHbIe BONPOCHI K IK3aAMEHY
(OK 01,02, 04, 07, IIK 2.3)

. OcHOBHBIE MOHATUS XUMHUH. BemectBo. ATtoMm. Moiekyna. XHUMUYECKUU DSIIEMEHT.
Asnmotponus. [IpocTeie u cioxkHbIe BemecTBa. KaueCTBEHHBIA U KOJIMYECTBEHHBINA COCTAB
BelllecTB. XUMUUYecKkue 3Haku U ¢Gopmysibl. OTHOCUTEIBHBIE aTOMHAsi U MOJICKYJISIpHAs
Maccel. KonnuecTBo BeliecTna.

. OcHOBHBIE 3aKOHBI XUMHHU. CTeXHOMETpHUA. 3aKOH COXPAHEHUS MACChl BEUIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYpPbI. 3aKOH ABOTaJIpo U CIEICTBUSA
WX HETO.

. Ilepnognueckuii  3akon .M. MengeneeBa. Ortkpoite J[.MI. MeHnaeneeBbim
[Tepuoauueckoro 3akona. [lepuonnueckuii 3akoH B popmynupoBke .M. Menzaeneena.

. [lepuoauueckass TabnMIa XUMHUYECKUX DOJEMEHTOB — rpadudeckoe oToOpaxeHue
nepuoandeckoro 3akoHa. CTpyKTypa MEpUOJUYECKOM TaOIMIbl: MEPUObl (Majible U
OoJpIIME), TPYIIIIHI (TJ1aBHAs U TOOOYHAS).
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Ctpoenue atoma u nepuoandeckuii 3akod .M. Menneneea. ATOM — CIIOXHasi YaCTUIIA.
Snpo (IpOTOHBI W HEUTPOHBI) M ANEKTpOHHAss obonouka. M3ortomsl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB DJIEMEHTOB MaJIBIX TIEPHUOIOB.

OCc00EHHOCTH CTPOCHHUSI JIEKTPOHHBIX 000JI0UYE€K aTOMOB 3JIEMEHTOB OOJIBIIMX MEPUOJIOB
(mepexoHBIX 37eMeHTOB). [loHsATHE 00 OopOUTANSIX. S-, p- U -OpOUTATH. DICKTPOHHBIC
KOH(pHUTyparuy aTOMOB XHMHUYECKUX JIEMEHTOB.

CoBpeMeHHas (POpMyJIHMpPOBKA MMEPUOJAUYECKOrO 3aKOHA. 3HAYEHUE NEPHOIUYECKOTO
3aKOHAa M MEPHOJNYECKON CHCTEMBbI XMMHUYecKux 3yeMeHToB J[.M. MeHneneeBa s
Pa3BUTHUS HAYKH U IOHUMAHUS XUMUYECKON KapTUHBI MUPA.

Nonnas xumuueckas cBsi3b. KaTnonsl, ux 00pa3oBaHue U3 aTOMOB B pe3yJibTaTe Mpoliecca
OKUCJCHHUS. AHHUOHBI, UX O00pa3oBaHME U3 aTOMOB B pe3yJbTare Mpolecca
BOCCTaHOBJICHUA. MOHHAs CBA3b, KaK CBA3b MEXIAY KAaTHOHAMH M aHUOHAMHU 34 CYET
AIEKTPOCTATUYECKOTO MpUTHKeHUs. Kiaccudukamus MOHOB: 10 COCTaBy, 3HAKY 3apsa,
HaJUYMIO TUAPATHON 0005104KK. IOHHBIE KpUCTAIIIMYecKue pemeTkd. CBOKCTBA BEILIECTB
C MOHHBIM TUIIOM KPUCTAIUIMYECKOU PEIICTKH.

KoBanenTHas xumuueckas CBs3b. MexaHU3M 00pa30BaHUs KOBAJICHTHOW CBS3U
(OOMEHHBII M JOHOPHO-AaKIENTOPHBIN). DIEKTPOOTPULATENBHOCTh. KoOBajgeHTHbIE
MOJISIpHAsE W HENoJspHas CBs3U. KpaTHOCTh KOBAJNEHTHOW CBsI3U. MOJIEKYJISIpHBIE U
ATOMHBIC KPUCTAJUIMYECKUE peieTKh. CBOMCTBA BEMIECTB C MOJIEKYISIPHBIMU X AaTOMHBIMH
KPUCTAIUIMYECKUMU PEIIETKAMH.

Mertamnuyeckass CBsI3b. MeTalinueckass KpUCTAUIMYECKas PElIeTKa M METajuIM4ecKast
XUMHUYECKas CBsA3b. PU3NUECKHE CBOMCTBA METAJLIIOB.

ArperaTHbl€ COCTOSIHUS BEILIECTB U BOJAOPOAHAsS CBS3b. TBEpAOE, KUIKOE U ra3000pa3HOe
COCTOsIHUS BellecTB. [lepexon BemecTBa U3 OJHOTO arperaTHOro0 COCTOSIHUSA B JIPYTOE.
Bopopoanas cBs3b.

Hucniepcubie cucteMbl. llonsitue o gucnepcHod cucreme. JlucnepcHas ¢daza u
nucriepcuoHHas cpefa. Kiaccudukanust gucnepcHbix cucteM. [ToHsATHE 0 KOJUTOMIHBIX
CHCTEMAX.

PactBopel. PactBOpenme. PactBopumocTh BemiecTB. HachllieHHbIE, HEHACHIILICHHBIE,
MEPECHILICHHBIE PACTBOPHI. 3ABUCUMOCTh PACTBOPHUMOCTH T'a30B, KUJIKOCTEW U TBEPIBIX
BEILIECTB OT Pa3IMUHbIX (hakTOpoB. MaccoBas J10J1s1 paCTBOPEHHOTO BEIIECTRA.
DJIEKTPOIUTAYECKAST JTUCCOIMALMSA. OJIEKTPOJUTHI W HEIJEKTPOJHUTHL. MeEXaHU3MBI
BJIEKTPOJIMTUYECKON HCCOLMALIMU JJIsl BEUIECTB C PA3JIUYHBIMH THUIAMH XUMHYECKOUN
CBsI3U. [ MApaTUPOBAHHBIE U HETUIPATUPOBAHHBIC HOHBI.

Crenenb dJEKTPOJUTHYECKON auccouuanu. CuibHblE W ClIa0ble  DJIEKTPOJIUTHI.
OCHOBHBIE MOJIOKEHUSI TEOPUH IEKTPOJIUTHUECKON AUcconnanuu. Kuciorel, OCHOBaHUS
Y COJIU KakK DJICKTPOJIUTHI.

Knaccuduxaryst HeopraHn4eckux COeIMHEHUI U MX CBOMCTBA

Kucnotsr u ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOIUTHI, X KIACCH(PUKALNS 110 PA3TUIHBIM
NpU3HaKaM. XHMHUYECKHUE CBOWCTBA KHCJIOT B CBETE€ TEOPUU DJICKTPOIUTHYECKOU
nucconan. OCOOEHHOCTH B3aUMOJICHCTBUSI KOHIICHTPUPOBAHHOW CEpHOM M a30THOM
KUCIIOT ¢ MeTajiaMu. OCHOBHBIE CITOCOOBI MOTYYEHUS KUCIOTHI.

OcHoBanusg u ux cBoucTBa. OCHOBaHUS KaK AJIEKTPOJUTHI, WX KiIacCHU(PUKAIMS TIO
pa3IMYHBIM NpPHU3HAKAM. XHWMHUYECKHME CBOMCTBA OCHOBAaHMM B CBETE TEOPHUU
AJIEKTPOJIMTUYECKON aucconranuu. Pa3nokeHne HepacTBOPUMBIX B BOJE OCHOBAHHUIA.
OcHOBHBIE CTTIOCOOBI MOJYYCHUSI OCHOBAHUM.
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Comu n ux cBoiictBa. Conu Kak 3JeKTpoauThl. Cojin CpelHHE, KHUCIIbIE U OCHOBHBIE.
XHWMHUYECKH CBOMCTBA COJIE B CBETE€ TEOPUM DIIEKTPOJIUTHYECKON IHCCOLMALUU.
CnocoObI oJiy4eHus CoJeH.

I'mnpomnus comeit.

Oxkcunpl u ux cpoiictBa. ConeobOpasyroiue U HecoieoOpasytomue okcuibl. OCHOBHBIE,
aMm(poTepHble U KHUCJIOTHBIE OKCHJBl. 3aBHCHUMOCTb XapakTepa OKCHUJA OT CTEIEHU
OKHUCJICHUSI 00pa3ymoliero ero Merajia. XMMHUYecKre CBOMCTBa okcuaoB. [lomyuenue
OKCH/JIOB.

OKHUCANTENBPHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIeHHE. BoccraHoBuTeNnb M OKUcIeHUE. MeTol 3JeKTpOHHOro OajaHca s
COCTaBJICHUS YPABHEHUIN OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Ckopocth xuMuueckux peakiui. I[loHsSTHE O CKOPOCTM XHWMHYECKHUX pEaKLUU.
3aBUCUMOCTh CKOPOCTH XUMHYECKHX pEaKIMil OT pa3iuyHbIX (PAKTOpOB: MPHUPOIBI
pearupyronmx  BEUEeCTB, HUX  KOHIEHTpPAlUWH,  TEMIIEPaTypbl,  IOBEPXHOCTHU
COIPUKOCHOBEHUSA U UCITOJIb30BAHUS KaTaIn3aTOPOB.

OO6patuMocTh XUMHUECKHUX peakiuii. OOpaTUMBbIe U HEOOPATUMbIE PEAKITNU. XUMHUUYECKOe
PaBHOBECHE U CITOCOOBI €r0 CMEIICHUSI.

TuIbl KPUCTAUIMYECKUX PEIIETOK. YacTHipl Jexaliue B y3jaX KPUCTAJUIMYECKOU
pew€Tku. Tun cBsa3u mexay yactuamu. [Ipumepsl BemiecTs. @U3ndecKue CBOMCTBA.
Koppo3us metamioB. XumMuyeckas U 3JIEKTPOXUMUYECKAS] KOPPO3HUSL.

Mertasuibl TIaBHBIX MOATPYHI. MeTaribl MOOOYHBIX TOATPYIIIL.

DNeKTponan3. XMMUYECKUE NCTOUYHHUKH TOKa. [Iporiecc Ha aHoie U Ha KaToAE.

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

Xanbkorensl. Cepa. Haxoxnaenne B mnpupoge. I[lomydyeHue kuciopoga M CEpBI.
CepoBo10pO/1, CEpPOBOAOPOAHAS KUCIIOTA, CYJIb(UIBI.

['eHeTnyeckasi CBS3b MEXKIY KIacCaMd HEOPTaHUYECKMX M OPTraHUYECKUX BEIIECTB.
['eneTnyeckuii psig sneMeHTa — MeTauia. [ eHeTUYeCKud psifi 3JEMEHTa — HEeMETalla.
['eneTnueckuit psii d€MeHTa — MeTaJlIa, KOTOPOMY COOTBETCTBYIOT aM(OTEPHBIE OKCHUI U
TUJIPOKCUL.

IIpuMepHBbIe 3a1a4M K IK3aMEHY
(OK 01,02, 04, 07, IIK 2.3)

OcyniecTBUTE CIIEAYIONIINE IPEBPALICHUS:

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

Hanuimre ypaBHeHus peakuui.

OcyliecTBUTE CHEAYIONINE TPEBPAICHUS

FE(OH)g — FeOHSO, —>Fe2(SO4)3 —> Fe(N03)3 — FePQOq

Hanummre ypaBHeHuUs: peakuuid.

Hanwumure rpadudeckoe nzobdpaxkenue Gopmynsr Ca(HSOy), , Ha3BaHHME 3TOM COJIH, KaKk
€€ MOXHO TOJy4YUTh W TMPEBPATUTh B CPEAHIOD, HOpMalibHYIO0 coib? Hanwummre
YpaBHEHUSI COOTBETCTBYIOIIUX PEAKIIHMN.

YuuteiBas aM(QOTEPHOCTh, HANUIINTE YypPaBHEHHUS PEAKIMA CIEAYIONUX OKCHUIIOB C
KUCJIOTOM U menousio: PbO, ZnO, Mn,0-

CocraBbTe YPaBHCHHA peaKuHﬁ, C IOMOIIBIO KOTOPBIX MOKHO OCYHICCTBUTL CJICAYIONINC
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IPEBPALLCHNUSA:
Hanwr cemyrornue okucibl MmetamwioB: CaO, CuO, ZnO, Fe;O3 , MNn,O7 . Ykazars, kakue
W3 HUX OCHOBHBIC, KHCJIOTHBIE W amdoTepHble. Hammcath ypaBHEHHs peakiuid
PaCcTBOPEHHUSI ATUX OKHUCIJIOB B KUCIIOTE U HIEIOYH.

Kaxkoe u3 ykazaHHbIX BemiecTB OyaeT pearupoats ¢ KOH?

Aleg , N205 ,CI’Q(SO4)3 , Ba(OH)z , HP03 , Zn(OH)z, CuO.

Hanummre ypaBHEHUS peakuui.

OcymiecTBuTh clieayromui 1k npespaimennii: CaCl, —» Ca(NOs3), — CaCO; —» CaO —
C&3(PO4)2.

[Tonbepute Mo nBa ypaBHEHHUS B MOJICKYJISIPHOM BHUAC K KaKIOMY M3 MOJICKYJSPHO-
nonHbIx: Ca?*+ CO32 =CaCOg

CocTaBbTe MOJICKYJISIPHBIE W MOJICKYJISIPHO-WUOHHBIC YPAaBHEHUS THUAPOIU3A COJICH:
Ba(CN), ,CrCls.

[TogOepute Mo 1Ba ypaBHEHHUS B MOJEKYJSIPHOM BHUAEC K KaXKIOMY U3 MOJIEKYJSPHO-
nonHelx: Cu(OH),+2H" =Cu?" +2H,0.

CocraBbTe MOJIEKYJISIPHBIC U MOJIEKYJISIPHO-UOHHBIE YpaBHEeHUS THIposin3a cotiei: NagPOq
,MgCl,.

[TonapHo cMeranu pacTBOPHI CASAYIONIUX BEIIECTB, HATUIIINTE HOHHBIE PEaKIIui OOMEHa:
MgCl,+KOH-

CocTaBbTe MOJIEKYJISIDHBIE W MOJIEKYJIIPHO-UOHHBIE YPAaBHEHUS THAPOIU3A COJICH:
Na,C-,04 , NH.Br.

[TogOepute 1Mo /Ba ypaBHEHHUS B MOJEKYJSPHOM BHAEC K KKIOMY U3 MOJIEKYJSPHO-
noHHEIX: Fe?* +20H = Fe(OH),].

CocTaBbTe MOJICKYJISIDHBIE W MOJICKYJISIPHO-UOHHBIE YpPaBHEHUS THAPOJIU3A COJICH:
C&(CN)Q , Cf(NOg)z .

[TorapHo cMenIau pacTBOPHI CJICAYIOIIMX BEIIECTB, HAMTUIIIUTE HOHHBIE peaKiiui OOMeHa:
Ba(OH),; + HCl-

CocraBpTe cXeMy HOHHOTO OanaHca u mogoepute kodddurmenTsr B peakmuu: HzAsO3 +
KMnO, + H,SO4— H3AsO4 + MNSO,4 + K,SO4 + H,O .

VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU pEaKIUU.

CocraBbTe cXeMy AJIEKTPOHHOTO Oatanca U moaoepute kodpdurmenTs! k peaknun: KoS +
KMnO4+ H,SO4 - MnSO4 + S + K,SO4 + H,O .

Kakoe BemiecTBO SIBISETCS OKUCIUTENIEM, a KAaKO€ BOCCTAHOBUTENIEM B MpPEAbIIyIICH
peakuunun?

CocraBbTe cXeMy MOHHOTO OajnaHca W moadOepure koddduuuentsl B peakuuu: HCI +
K,Cr,0O7— CrCI3 + KCI + C|2 + H,0 .

VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU pEaKIvU.

CocraBbTe cxeMy HOHHOTO Oaylanca u moadepure KodhuimeHTsl B peakuuu: SNSO, +
KMnO4 + H,SO4— Sn(SO4)2 + MnSO, + K,SO4 + H,0 .

VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOM pEaKIIUU.

CocraBbTe cxeMy MOHHOTO OanaHca u nogdepure KodhGUIIMEHTHI B pEaKIIUU:

Na,FeO, + Cl, +NaOH — Na,FeO, + NaCl + H,O .

YKaXUTE OKUCIUTENIb U BOCCTAHOBUTEIb B JAHHOW PEaKIUH

OcynIecTBUTH IIUKII IPEBPAILICHUIA:

Fe(OH)s; — Fey(S04)s — Fe(NO3); — Fe(OH); — Fe,0:s.
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3aKOHYUTE YPABHEHHUS CJIEIYIOIINX MMPEBPAILICHHIA:

K,0,+KI+H>,S0O4—

K,O0,+KMnO4+ H,SO4,—

KBr+ H,S0O,—S0.,...

KIl+ H,SO,—H>S....

KCIO3+KNO;—>

Pacrnonmoxxure Bemectsa, popmyibl KOTophix CoHs—NHz, NH3, (CeHs)NH 1 CsHsNH,, B
MOPSIZIKE YCUIICHUSI OCHOBHBIX CBOMCTB. [losicHuTe OTBET.

Haiinure wmaccoByr0 [0OII0 THUAPOKCHIA HATpuUs B PACTBOPE, IOJY4YEHHOM IIPU
B3aumozeiicteuu 0,69 r. Harpus u 130 M. Bogsl.

B 400 r. 5%-ro pactBopa runmpokcuaa Harpus nob6aswiu 0,92 r. Hatpus. Berumcnure
MacCOBYIO JOJIO IEJIOYH B ITOJYYEHHOM PacTBOPE.

JlaHbl 4YeThIpe BEIIECTBA: OUXPOMAT HATpUsA, KOHUECHTPUPOBAHHAS CEpHAas KHCIIOTA,
rUAPOKCUT uTust, propua kanus. Hanumurre ypaBHEHUS YE€THIPEX BO3MOXKHBIX PEaKIIUn
MEXKy STUMU BEIIECTBAMH.

JlaHbl BOJIHBIE PACTBOPHI CEPOBOIOPOA, OpoMa, THAPOKCUIA HATPHS, XJIOPHON KUCIIOTHI.
Hanummure ypaBHEHUS YE€TBIPEX BO3MOKHBIX PEAKIIUNA MEK]TY ITUMHU BEIIECTBAMH.
Oo6pazen; Hatpus Maccoit 0,5 r. momectusiu B Boay. Ha HelTpanuzanuio moaydyeHHOTO
pactBopa uzpacxonoBanu 51,1 r. 1,5%-i1 conssHON KUCIOTHI. BEIYMCINTE MaCCOBYIO JIOJIIO
HaTpus B oOpasiie (B %).

Kputepumn onieHKku 3HaHMI B paMKax IK3aMeHa.

[Ipu BbICTaBIIEHUM OIICHKM TpENojaBaTelb PYKOBOACTBYETCS CIEAYIOIMIUMHU
KPUTEPHUSIMHU:

5 (OoTIMYHO) - CTYIOEHT TIOKa3blBaeT TJIyOOKHE OCO3HAHHBIC 3HAHUS 10
OCBEIIAEMOMY BOTIPOCY, BJaJCeT OCHOBHBIMH MOHSATHSMHU, TEPMUHOJIOTHEH; OMEpUpPYET
KOHKPETHBIMU 3HAHUSAMH W YMCHHUSMH 10 (PU3MKE, OTBET IOJHBINA, JOKA3aTCIbHBIN,
YETKUW, TPaMOTHBIA (BO3MOXHA OJHA HETOYHOCTh, ONMHUCKA, KOTOpas HE SBISETCS
CJIEICTBHEM HE3HAHUS WM HEMOHUMAaHUsS y4eOHOro MaTepuana).

4 (XopoIo) - CTYIEHT IMOKa3bIBACT TIIYOOKOE M TIOJIHOE YCBOCHHE COJCPKAHUS
MaTepuaiia, YMEHUE MPAaBWJIBHO M JIOKA3aTEJIbHO M3JIaraTh MPOTPAMMHBIM MaTepual.
JlommyckaeTt OT/eNbHbIE He3HAUNTEIbHBIE HETOYHOCTH B (POpME U CTHIIE OTBETA.

3 (YyIOBIETBOPUTEIBHO) - CTYJASHT TOHMMAaeT OCHOBHOE COJIep)KaHHe ydeOHOMU
IpPOrpaMMbl, YMEET TOKa3blBaTh MPAKTUYECKOE NPUMEHEHHE TOJyUYCHHbIX 3HAHUU.
BwmecTe ¢ Tem nomyckaeT oTaenbHbIe OMMOKH, HETOYHOCTH B COAICPIKAaHUU U 0(hOPMIICHUN
OTBETA; OTBET HEJIOCTATOYHO MOCTEA0BATENICH, JOKa3aTeJICH U TPaMOTEH.

2 (HEYIOBJIETBOPUTETHLHO) - CTYJEHT UMEET CYIIECTBEHHbIE MPOOEThl B 3HAHUSX,
JOIyCKaeT OIMMOKM, HE BBIACIACT TJABHOTO, CYIIECTBEHHOro B oTBeTe. OTBET
MTOBEPXHOCTHBIN, O€3/T0Ka3aTeIbHBIN, JOITYCKAOTCS PEUCBhIC OIUOKH.

4.3 OCOBEHHOCTH PEAJIM3ALIMY YUEBHOM TUCHUIIIAHBI «XUMMUS»
JUISI UHBAJIMIOB U JIUIL] C OTPAHUYEHHBIMHY BO3MOKHOCTSIMA
3JI0POBbS
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[Tpu 00y4yeHuu IU1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS YUUTHIBAIOTCS UX
UHAMBUYyallbHbIE — ncuxodusudyeckue  ocoOeHHocTH.  OOyueHHe  WHBAIUOB
OCYIIECTBIISICTCS TAKKE B COOTBETCTBUU C MHAMBHUAYAIBHON POrpaMMO peabrInTaIiu
MHBAJIM/A (MY HAJTUYHH).

Jlyis mun ¢ HapyIIeHWEeM ciyxa BO3MOXKHO IIpeocTaBleHre yueOHOl nHbopMauu
B BHU3yalbHOU ¢opMe (KpaTKui KOHCHEKT JIKIMH; TEKCThl 3aJaHHii, HaleyaTaHHbIC
YBEJIMYEHHBIM MIPU(TOM), HA AyAUTOPHBIX 3aHATHSIX JOMYCKAaeTCcsl MPUCYTCTBUE
aCCHCTEHTA, a TaK)Ke CYypAONEPEBOTIMKOB U TU(DIOCYPIOTIEPEBOTUNKOB.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYUIECTBIISIETCS B MUCbMEHHOU (opme:
0oOy4Jaronuiicsi MMCbMEHHO OTBEYAET HA BOIPOCHI, MMCbMEHHO BBITIOJIHSET MPAKTUYECKUE
3aganus. Jloknan (pedepar) Takxke MOKET OBITh MPEJICTABICH B MUCbMEHHOHN (hopMme, TTpU
3TOM TpeOOBaHUS K COJECPKAHUIO OCTAIOTCS TEMHU K€, a TpeOOBaHUS K KadyeCTBY
U3JI0KEHMS MaTepuaia (MOHITHOCTh, KaueCTBO PEUH, B3aMMOJICHCTBHE C ayAUTOPUEH U T.
11.) 3aMEHSAIOTCS Ha COOTBETCTBYIOIIME TPeOOBaHUs, MPEABSBISIEMbIE K MHUCbMEHHBIM
pabotaM (kauecTBO O(OPMIICHHS TEKCTa U CIUCKA JIMTEPATyphl, TPAMOTHOCTb, HAJIMUHE
WJUTIOCTPAIIMOHHBIX MAaTePUAJIOB U T.1I.).

[IpoMexyTouHass aTTecTanus Ui JIUIl C HAPYIICHUSAMH CIyXa IMPOBOJIUTCS B
NUCBMEHHOU (opMe, TPH ATOM HCIONB3YIOTCS OoOIMe KpuTepun oreHuBaHus. [lpu
HEOOXOUMOCTH BpeMsl MOATOTOBKH K OTBETY MOXET ObITh yBenmueHo. Jlms mui c
HapYIICHUEM 3pEHUS JO0MyCKaeTCs ayAnaabHOE MPEeI0oCTaBIeHnEe HHPOPMAIIH, a TaKKe
WCIIOJIb30BaHNE HA ayAUTOPHBIX 3aHATHUSIX 3BYKO3AMKCHIBAIOIINX YCTPONUCTB (AMKTO(POHOB
u T.0.). Jlomyckaercs mOpUCYTCTBHE Ha 3aHATHSAX AaCCUCTEHTa (IIOMOIIHHUKA),
OKa3bIBAlONIET0 OOydYalomUMCs HEOOXOJAMMYIO TEXHUYECKYI0 TIOMOIIb. TeKyuuii
KOHTPOJIb YCIIEBAEMOCTU OCylUlecTBisieTcss B ycTHoW ¢Qopme. Ilpu npoBeneHuu
IPOMEXKYTOUHOM aTTeCTallMM JUIsl JIUL] C HAPYIIEHUEM 3PEHUS TECTUPOBAHUE MOXKET OBbITh
3aMEHEHO Ha YCTHOE coOeceI0BaHuE 110 BOIIPOCAM.

Jlisg 5y ¢ OrpaHUYeHHBIMH BO3MOYKHOCTSIMM 37I0POBBSl, UMEIOUINX HAPYIIEHUS
OTIOPHO-/IBUTATEIFHOTO ammapara, Ha ayJIUTOPHBIX 3aHATHAX, a TAaKXKE MPU TMPOBEICHUH
MPOLEAYP TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUHOM aTTeCTAIMH MOTYT OBITh
MPEIOCTaBICHbl HEOOXOJUMbIE TEXHUYECKHE CpelcTBa (IePCOHATBHBIA KOMIIBIOTED,
HOYTOYK WJIM JAPYroM TaKeT), JOMYCKaeTCsl MPUCYTCTBHE aCCUCTEHTa (aCCHUCTEHTOB),
OKa3bIBAIONIETO 00YYaOIMUMCs HEOOXOAUMYIO TEXHUYECKYIO MOMOIIh (3aHATh pabouee
MECTO, IEPEIBUTATHCS 110 Ay TUTOPUH, IPOYUTATH 3a/1aHNe, OPOPMHUTH OTBET, OOIIATHCS C
MpernoaBaTesieM.
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