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1. ObHIIAA XAPAKTEPUCTHUKA PABOYEM IPOIPAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBbI «XUMMUSA»

1.1. Ob6aacTb npuMeHeHus1 padoveil NPOrpaMmbl

OO6mieobpa3oBaTenbHas AUCIUIUIHHA «XUMHUS» SBISETCS 00s13aTeIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa3oBaTeIbHOW MpOTrpamMMbl B
cootBeTcTBUH ¢ I'OC CIIO no cnenuansaoctu 38.02.06 @unance peanusyeMoit
Ha 6a3e OCHOBHOTro 00Imiero oopazoBanus. JucuuminHa «XUMHSD» U3ydaeTcs Ha
nepBoM kypce B 1 um 2 cemectpe. IIporpamma paszpaboTaHa Ha OCHOBaHUM
tpeboBanuii ®I'OC cpennero odiero o6pa3zoBaHus ¢ y4eToM MpodeccHoHaTbHOM
HAIpPaBJIEHHOCTHU MOJy4aeMOU CIIeUaIbHOCTH.

[Ipu ocBoenuu crnenuanbHocTH 38.02.06 @unancel Xxumus U3ydaeTcs: B
o0beme /8 yacos.

[IpodunpsHas cocraBisitonmas oTpaxaercss B TpeOOBaHHUSIX K IMOJATOTOBKE
00yyaroluxcs B YaCTH:

- 00mel cuCTeMbl 3HAHUN: AaKTyalbHbIE MPUMEPHI HCIOIH30BAHHUS
XUMHYECKHUX UIeH U METOJI0B B MPO(PECCHOHATBHOMN EATEILHOCTH.

Pabouast mporpamMma yueOHON JUCHUIUIMHBI MOXKET OBITh MCIIOJIb30BaHA MPU
MOATrOTOBKE (DMHAHCHUCTA.

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

Copaep:xanue nporpaMMbl 00111€00pa30BATEIbHON JUCHUUILIMHBI XUMMS
HAINPaBJIEHO HA I0CTUKEHHUE CJIeYIOIIHUX Lesei:

-bopMUpPOBaHHE CHUCTEMBbl XUMHMUYECKHMX 3HAHMM Kak  BakHeHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KAPTUHBI MUpPA, B OCHOBE KOTOPOM JIEKaT
KIIFOUEBbIC TOHATHUS, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPUH XWUMUU, OCBOCHHE
S3bIKa HAyKH, YCBOEHWE U TIOHMMAaHHWE CYIIHOCTH JOCTYITHBIX OO0OOIICHMIA
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPUEH HMX pa3BUTUA U
CTaHOBJICHUSI;

-(popMUpOBaHUE U PA3BUTHE MPEICTABICHNN O HAYYHBIX METO/IAX MO3HAHUS
BCIIECTB M XUMHUYECKHX PEAKIUH, HEOOXOMUMBIX ISl MPUOOpPETEHUs yMEHHI
OPUEHTUPOBATHCSI B MUPE BELIECTB U XUMUYECKUX SIBJICHUN, UMEIOLIUX MECTO B
IIPUPOJE, B IPAKTUYECKONW U OBCEIHEBHOW KU3HU;

-pa3BUTHE YMEHUI U CIOCOOOB JIEATEIHOCTH, CBA3AHHBIX C HAOIIOJIEHUEM U
OOBSICHEHUEM XHMMUYECKOI0 3KCIEPUMEHTa, COONIOACHUEM NpaBuil 0€30MacHOIro
oOpalleHus C BEIIeCTBaMHU.



OcBoenne kypca O/ «Xumus» Npeamoaraer pelieHHe CJaexyRuux
3aaa4:

1)  chopmupoBaTh MMOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX MPOLIECCOB M SIBIICHUM B OKPYXKAIOIIECH Cpele, a TAKKE UX CBA3b C
L[EJIOCTHOW HAYYHON KapTUHOM MHUpPa U APYTHUMU €CTECTBEHHBIMH HAyKAMU;

2)  pa3BHTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPraHWUYCCKHX U
OpTraHUYECKUX BEIIECTB, YPABHECHUSI XUMHUECKUX PEAKIHUMA, OOBSICHATH UX CMBICIH,
MHTEPIIPETUPOBATH PE3YJIbTATHl XUMUUYECKUX SKCIIEPUMEHTOB,

3) chopMHpPOBAaTh HABBIKM MPOBEACHUS MPOCTEHIIMX XUMHYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUN C COONIIOJICHHMEM TIpaBuWiI 0OE30MacHOTO
oOpallleHus ¢ BElIeCTBaMU U JIabOpaTOpHBIM 000PYI0BAaHUEM;

4)  pa3BUTh yMCHHS HAXOJIUTh, aHAJIU3UPOBATH M HCIOJIH30BATh
uHMOpPMAIIMI0O XHMHUYECKOTO XapakTepa U3 Pa3jIM4HbIX HHGOPMAIIMOHHBIX
MCTOYHUKOB, BKJIIOYAsl YU4eOHYIO JIUTEpPATypy, HaAyUHbIC MyOJUKAIIMU U UHTEPHET-
peCypchI;

5) chopMupoBaTh YMEHHS IPOTHO3MPOBATH IIOCIEJACTBUS  CBOEH
JEATCIIBHOCTH M XMMHUYECKUX TMPUPOAHBIX, OBITOBBIX U TMPOU3BOACTBEHHBIX
MIPOLIECCOB, YUUTHIBASI BO3MOKHBIE S3KOJIOTUYECKUE U COIIMATIbHBIE BO3/ICUCTBUS,

6) chopMUpoBaTh MOHUMAHHE 3HAYMMOCTH JIOCTHKEHHH XUMHUUYECKON
HAyKM U TEXHOJIOTHUH MJi1 Pa3BUTHUS COIMAJIBLHOM M MPOU3BOJACTBEHHOU cdep C
yMEHUEM MIPUBOJIUTH MPUMEPHI UX PUMEHEHHS B Pa3IMUHbIX c(hepax >KU3HU.

Oco0eHHOCTh (OPMUPOBAHUS COBOKYIMHOCTH 337a4 U3YYCHUS XUMHH JIsI
CUCTEMBI ~ CpeAHero MnpodeCcCHOHANTBHOTO  00pa3oBaHUS  3aKIIOYAETCS B
HEOOXOIMMOCTH peau3aiuu Npo(ecCHOHaTBLHON HaAMpaBICHHOCTH pEIIaeMbIX
3as1a4, yuéta 0coOeHHOCTEH chephl NeITeNbHOCTH OYyyIINX CIeIIHAINCTOB.

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

* CMBICI TOHATHM: XHUMHYECKHM  DJIEMEHT, 3aKOH, BECIICCTBO,

B3aUMOJCUCTBUE, XHUMHUYECKOE COCIUHEHUE, PaCTBOP, DIECKTPOXUMUYECKUN
MPOLIECC, TEOPUSI CTPOCHHSI OPTAHUYECKUX BEILIECTB;
* CMBICJT XUMHUUYECKUX BEJIMUYMH: Macca, 00beM, KOJIMYECTBO BEIIECTBA, MJIOTHOCTD,
aTOMHAasl Macca, OTHOCHUTENIbHAs aTOMHAasi M MOJICKYJisspHas ((popMyibHas) Macca,
MOJISIpHAsE Macca, MOJISIPHBIA 00beM, TJIOTHOCTH Ta30B, JIaBJICHUE, TEMIIEpaTypa,
BpEMs1, KOHIIEHTPAIUSA, CKOPOCTh XUMUYECKON pEeaKIuu, SJIEKTPUIECKUHN 3apsi;

* OCHOBHOM CMBICII XMMHUYECKUX 3aKOHOB, COXPAHEHUS MACChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, KPATHBIX OTHOILLIEHUH, ABOTaApO, MapIuaJbHbIX JaBICHUN;

* BKJIAJ] POCCHMCKHUX M 3apyOCKHBIX YUYCHBIX, OKa3aBIIUX HaWOOJIbIIIee
BIIUSIHUE HA PA3BUTHE XUMHUH,

B pe3yabTaTe 0cBOeHHS IUCHUIINHBI 00YYAIOIIUICS T0JI7KEH YMETh:
* Ha3blBaTh: M3YyUYCHHBIC BEIIECTBA MO TPUBUAIBHON WM MEXIAYHAPOIHOU
HOMEHKJIATYPE;
*  ONpEeNeNsATh: BAJIGHTHOCTh M CTENEHb OKUCICHUS XMMHUYECKUX JIEMEHTOB,
TUIl XUMUYECKON CBSI3U B COCAMHEHUSX, 3apsi MOHA, XapaKTep Cpeabl B BOIHBIX



pacTBOpax HEOPraHMYECKMX M OpPraHUYECKUX COEAUHEHUW, OKUCIUTENb U
BOCCTAHOBUTENb, TPUHAJICKHOCTh BEILIECTB K Pa3HBIM KJIacCaM HEOPTaHUYECKUX
Y OpPraHUYECKUX COCIMHEHUN;

*  XapaKTepu30BaTh: SJEMEHTHl MaJbIX MEPHUOJIOB MO HUX IMOJOKEHUIO B
[lepuonuueckoii cucreme J[.M. MeHnneneeBa; oOIMe XUMHYECKHE CBOWMCTBA
METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX U OPTraHUYECKUX
COCIMHEHUI; CTPOCHUE U XMMUUYECKUE CBOWMCTBA M3YUYEHHBIX HEOPTaHUYECKUX U
OpTraHUYECKUX COECTMHEHUM;

*  OOBICHATH: 3aBUCHUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS,
NPUPOJy XUMHUYECKOM CBsI3W (MOHHOM KOBAJEHTHOH, METANIMYECKOU M
BOJIOPOJIHOM), 3aBHCHUMOCTb CKOPOCTH XHMMHUYECKON peakiuu U TOJIOKEHHE
XUMHUYECKOTO PaBHOBECHS OT Pa3IUYHBIX (PAaKTOPOB;

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

UCIIOJB30BaTh MPUOOPETCHHBIE 3HAHUSA M YMEHHUS B  MPAKTUYECKOU
JEATEIIbHOCTH U TIOBCEAHEBHOM JKU3HU:

* ISl OOBSICHEHUSI XUMUYECKUX SIBICHUM, TPOUCXOIAIINUX B MPUPOAE, OBITY U
Ha MTPOU3BO/ICTBE;

*  ONpEACNICHUS BO3MOXKHOCTU MPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUN B
Pa3JIMUHBIX YCIOBUSIX U OLIEHKU WX TIOCJIEICTBUM;

* DKOJIOTMYECKH IPaMOTHOTO MOBEJCHUS B OKPY KAIOLIEH CpeIE;

* OLUEHKUA BJIMSHUS XUMHUUYECKOTO 3arpsi3HEHUS OKPYXKAIIIEH cpeasl Ha
OpraHW3M YEJIOBEKA U JIPYTHUE KUBBIE OPraHU3MBI;

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

*  TMPUTOTOBIICHUS PACTBOPOB 3aJ[aHHON KOHIICHTpallUM B OBITY M Ha
MIPOU3BOJICTBE;

. KPUTHYECKON OIEHKH JOCTOBEPHOCTH XUMHUYECKOW uHMOpMaimu,
MOCTYMAIOIIEH U3 Pa3HbIX UCTOYHUKOB.

1.2.2. Ilnanupyembie pe3y/jbTaTbl OCBOCHHS 0011e00pa30BaATEIbLHOM
IUcHUIIMHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
Oco0oe 3HaueHre TUCHUILIMHA UMeeT Tpu popMHUpOBaHUU U pa3BUTHH OK
u [IK. Ilpy wu3ydYeHHH AUCHUIUIUHBI «XHUMHS» Y CTYJIEHTOB (OPMHUPYIOTCS
CIIEAYIOIIME KOMIIETCHIMH

Kopn HauMmeHoBaHue pe3yabTaTta 00y4eHHs

BoiOupars  cnocoObl  pemieHuss  3agad  npodeccHoHambHON
JESTEIbHOCTH MPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTAM
Hcnonp30BaTh  COBpPEMEHHBIE  CpPEACTBA  IOMCKAa, AaHAIM3a U
OK 02. | unreprnperanuu UHPOPMALUU, U UHHOPMALIMOHHBIE TEXHOJOTHH IS
BBINOJIHEHMS 3a/1a4 NPOPECCHOHATIBHON JAESTEIbHOCTH.

OddexkTnBHO B3aMMONEUCTBOBaTH W paldOTaTh B KOJUIGKTUBE W
KOMaHJE.

OK 01.

OK 04.




ConeiicTBOBaTh COXPaHEHUIO OKpY’Karolen cpensl,
pecypcocOepeKeHn0, MPUMEHATh 3HAHHUS 00 HM3MEHEHWU KJIMMaTa,

OK 07. | npuHiunel 6epeXIIMBOTO MPOU3BOJACTBA, FP(HEKTUBHO NEHCTBOBATH B
Ype3BBIYAITHBIX CUTYyAIIHSIX.
K 4.1 OcymiecTBIsATh MpEeABAPUTENBHBI COOp NaHHBIX O TMOTPEOHOCTSIX,

1[EHaX Ha TOBAphl, pabOTHI, YCIYTH.




Kon n
HauMeHOBaHHe
popmupyembIx
KOMIIeTeHII U

I[Inanupyembie pe3y/bTaThl 0CBOEHHS TUCHUILIUHBI

Oommue

III/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amaq
npodeccHoHaIbHON
AEATeLHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

JInYHOCTHBIE Ppe3yabTaThl
4acTu:

TPY0BOr0 BOCIIUTAHUA:
TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MAacTEpCTBa,
TpyIoIro0ue;

TOTOBHOCTh K aKTMBHOM JIEATEILHOCTH TEXHOJOTHYECKOU
u COIMATLHOM HaIpaBJIECHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATh,  IUIAHUPOBAaTh M CaMOCTOSITEIIBHO
BBITIOJIHSITH TaKYyIO JESATEIHHOCTD;

WHTEpEC K pasIudabiM  cdepaM mpodecCHOHaTHHOU
JIeATEIbHOCTH.

MeTanpeameTHble pe3yJabTaThl J0JKHbI OTPAXKATh:
Osianenue YHHBEPCAJIbLHBIMH y4eOHbIMH
M03HABATEJbHbIMH J1E/iCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

CaMOCTOSITENNbHO  (DOPMYIHpPOBaTh U  aKTyaTU3UPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABIWBATh CYIICCTBEHHBIN MPHU3HAK WM OCHOBAHUS
JUISL CpaBHEHUS, KiTacCu(UKAIN U 0000IICHMS;
OTIPENIETIATh IENH JeATEILHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUU UX TIOCTUKEHUS;
BBISIBJIAT ~ 3aKOHOMEPHOCTH U
paccMaTpUBAEMBbIX SIBICHUSX;
BHOCHUTh KOPPEKTHBBI B JCSATEIHHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJbTATOB IEJISIM, OLIEHUBATh PHUCKHU
MOCJIENCTBUN IEITEILHOCTH.

0) 0a3oBbIe HCCIeA0BaATENIbCKHUE e CTBUS:

BIQJICTh  HaBBIKAMU  y4eOHO-HCCIIEIOBATENILCKOH U

AOJIKHBI OTpakaTb B

MMPOTHUBOPCUYHA B

JAucuMIUIMHAPHBIE Pe3YJIbTAThI J0JKHbI OTPAKATh:

IIP6 01. chopMHUPOBAHHOCTH MPEACTABICHUI: O XUMUYECKON
COCTaBJISIIOLIEH €CTECTBEHHOHAyYHON KapTUHBI MHpa, POJIH
XUMHH B TO3HAHUU SBICHUNA MPHUPOABI, B (POPMHUPOBAHUU
MBIIUICHUSI W KYJbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIbHOU
IPaMOTHOCTH, HEOOXOAMMOM HJisi pPElIeHUS MPaKTHYECKUX
3a7a4 M HKOJIOTUYECKA OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

ITP6 02. BnajeHue CUCTEMONM XUMHUYECKUX 3HAHUU, KOTOpas
BKJIIOUAET: OCHOBOIIOJIATAIOIIME TMOHATUA  (XUMUYECKUI
DJIEMEHT, aTOM, JJIEKTpPOHHAs 00oJiouka aroma, s-, p-, d-
JNIEKTPOHHBIE  OpOHWTAaNTUM  aTOMOB,  HOH,  MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTD, CTENIEHb OKHCIIEHUS,
XHUMHYECKas CBA3b, MOJIb, MOJIIPHASI Macca, MOJIIPHBINA 00beM,
YIIEpOAHBIH CKeNeT, (YHKIUOHAJIbHAs TpyIa, paaukal,
M30MEpHUs, U30MEphbl, TOMOJOTMYECKUU PAA, TOMOJIOTH,
YIJIE€BOIOPOABI, KUCIOPOJ- U a30TCOAEpPIKAIINE COCAUHEHUS,
OMOJOTHMYECKH AaKTUBHBIE BeElIecTBa (YIJEBOMABI, IKHPHI,
Oenku),  MOHOMEp, TOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJIIPHbIE COEIMHEHMUS, KpUCTAJUTMYECKast
pemieTka, THIBl XUMHYECKHUX peaknuil (OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIE, DK30-U DHIOTEPMUYECKHE, DPEAKIUU
HOHHOTO OOMEHa), PacTBOp, IJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS U CCOIUAIUS, OKHUCITUTENb,
BOCCTaHOBUTEb, CKOpPOCTh XUMHUYECKON peakiuu,
XMMHYECKOE paBHOBECHE), TEOPUU U 3aKOHBI (TEOpHs
XHMHYECKOTO0 CTPOEHUSI OpraHMyeckux Bemniects A.M.
byrnepoBa, Teopus  JJIEKTPOIUTHUYECKOM  JIUCCOLMALINH,
nepuoanyeckuii 3akoH /.M. MenaeneeBa, 3aKOH COXpaHEHUS
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MPOSKTHON  JCSITENBbHOCTH, HAaBBIKAMHU  pa3pelieHus
npo0Jem;

BBISIBIISITh MPUYHHHO-CJICICTBCHHBIC CBSI3H u
aKTyaJIM3MpOBaTh 3a7ady, BBIABUTATh THUIOTE3y €€

pelIeHUs, HaXOAUTb apryMEHThl Ul J0Ka3aTelbCTBa
CBOMX YTBEpXKICHHUH, 3aJaBaThb IapaMETPbl U KPUTEpUU
pelIeHus;

aHaJIM3UPOBATh IIOJYYEHHBIE B XOAEC PEIICHHUS 3aladu
pe3yabTaThl, KPUTUYECKU OLICHUMBATh HUX JOCTOBEPHOCTS,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSAX;

YMETb IIEPEHOCUTH 3HAHU B [I03HABATEIBHYIO U

MMPAKTUYCCKYIO obOnactu KHN3HCACATCIIbHOCTH.

Macchbl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUU,
dakTosoruueckue  CBEICHHA O  CBOICTBaX, COCTaBe,
MOJNly4eHUH ¥ OE30MacHOM HCIIOJIb30BAHUHM BaKHCUIIIUX
HEOPraHMYECKUX M OpPraHWYecKUX BEIIeCTB B OBITY U
MPaKTUYECKOU JIEATETLHOCTH YEJIOBEKA;

I1P6 03. chopMupoBaHHOCTh YMEHUH BBISBIISTH XapaKTEPHbBIC
MPU3HAKK U B3aUMOCBSI3b W3YUYEHHBIX MMOHSATUN, MPUMEHSTh
COOTBETCTBYIOIIME TOHSATUS TMPH ONUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHMYECKUX M OPraHUYECKHX BEIIECTB M HX
MPEBPAICHH; BBISBISTH B3aMMOCBA3b XMMHUYECKUX 3HAHUI C

MOHSATUSMHU u MPEACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
IMP6 04. chopMHUpOBAaHHOCTE YMEHUH  HUCIOJIB30BATh

HAaVMEHOBAHMUS XMMHMUYECKUX COEAMHEHUN MEXIyHapOIHOIO
COI03a TEOPETUYECKON M NMPUKIIAJHOW XMMHUU U TPUBHAIbHBIE
HA3BaHMsSI  BAXKHEWIIMX  BeHIeCTB  (ITHJICH,  AalleTHIIEH,
mmnepud, QeHon, (Qopmanbaerua, yKCyCHas —KHUCIOTa,
[JIMIWH, YTrapHbId Ta3, YIIeKHUCIbId ra3, aMMHak, ramieHas
U3BECTb, HETralleHas H3BECTb, MHUThEBas COAA U JIPYTHX),
COCTaBIATH (OPMYIBI HEOPTaHMUYECKUX U OPTaHHYECKHUX
BEUIECTB, YPaBHEHUS XUMHUYECKHUX peaklui, OOBSACHATh HX
CMBICII; TOATBEPKAATh XapaKTepHble XMMHUUYECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMH M 3aMUCIMU
YPaBHEHUN XUMUYECKUX PEAKIUM;

IIP6 05. chopmupoBaHHOCTHP yMEHHH yCTaHABIMBATH
MPUHAJIE)KHOCTh M3YUYEHHBIX HEOPraHUYeCKUX u
OpraHMYECKUX BEIIECTB K OMPEENIEHHBIM KJIaccaM U rpynnam
COCIMHEHUH, XapaKTepu30BaTb HX COCTaB M BaKHEWUIINE
CBOICTBA;  ONpENENATh  BUABI  XUMHUYECKUX  CBSI3€
(KoBajieHTHAsl, UOHHAsA, METAJJIMYEeCKas, BOJOPOJHAsA), TUIIbI
KPUCTAINIMYECKUX PELIETOK BEIIEeCTB; KIAacCU(UIUPOBATH
XUMHYECKHUE PEaKIIVH;

ITP6 07. chopMUpOBaHHOCTH YMEHHH MTPOBOUTH PACUETHI 110
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XUMUYECKUM (POpMYJIaM U YPaBHEHUSM XUMHUYECKUX PEAKIIUN
C MCIIOJIb30BaHUEM (PU3UUECKUX BEITHMUUH, XapaKTePU3YIOIINX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XMMUYECKUE 3HAHUS U1 IPUHATUSA
pELICHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHbIX
C BELIECTBAMU U UX IIPUMECHEHUEM.

OK 02.
Ucnonb3oBarb
COBpPEMEHHBIC
CpezacTBa MOUCKa,
aHanusa u
MHTEPIIPETANH
uHpOpMaLUU U
MH(pOPMalMOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 3a/1a4
npo¢eCcCuOHAIBHON
JeSITeITbHOCTH

JInYHOCTHBIE Ppe3yabTaThl
YacTu:

HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHUPOBAHHOCT MHUPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHUsA HayKu u
OOLIECTBEHHOM TNPAaKTUKH, OCHOBAHHOIO Ha JHUaliore
KYJbTYp, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHDE;

COBEpPIICHCTBOBAHUE  SI3BIKOBOM M YHTATEIIbCKOU
KYJBTYpbI KaK CPEACTBA B3aUMOJACHCTBUS MEXKY JIOAbMU
Y TIO3HAHUS MUpA.

MeTtanpeameTHble pe3yJabTAThI J0JKHBI OTPAXKATh:
OBananenue YHHMBEpPCAJIbHBIMH y4eOHbIMH
NMO3HABATEJIbHBIMU JACHCTBUAMM:

B) padoTa ¢ nunopmaumeii:

AOJIKHBI OTpakaTb B

BJIaACTH HaBBIKaMH IMOJIYyUCHUA I/IH(I)OpMaHI/II/I nus3
HNCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATECIBbHO
OCYHCCTBJIATE IIOUCK, aHalinu3, CHCTCMATH3alUuio U

UHTEpIpeTalnio HHPOPMAIIUN Pa3InYHbIX BUIOB U (OpM
MpeJICTaBICHMUS;

co3laBaTh TEKCThl B Pa3MYHBIX (opMarax C Y4eTOM
HazHaueHUs uHPoOpMAMM M  IeNeBOW  ayAUTOpHH,
BbIOMpass ONTUMaIbHYI0 (GOpMy MpEICTaBICHUS U
BU3YaJIU3alUy;

OLIGHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMAIUH,

JAucuumyimHapHble (MpeaMeTHbIe) Pe3yJabTaThbl M JOJAKHBI
0TPaXKaTh:

ITIP6 06.  BiageHHE OCHOBHBIMH METOAAMH HAay4HOI'O
MO3HAHUS BELIECTB M XUMHUYECKHX SIBICHUN (HaOIoleHue,
M3MEpEHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE);

ITP6 07. chopMUPOBAHHOCTh YMEHHM MPOBOAUTH PACUETHI IO
XUMHYECKUM (POpMyJiaM U yPaBHEHUSIM XUMHUYECCKHX PEaKIUi
C HCTONBb30BaHHEM (DU3HUECKUX BEMYHH, XapaKTePU3YIOIIUX
BEUIeCTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa
(HOpManbHBIE  YCTIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA,
WCIIO0JIH30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS TSI TIPUHSATHUS
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX
C BEIIECTBAMH U UX TPUMEHEHUEM;

IIP6 08. cdopMUpPOBaHHOCT, YMEHMH IUIAHHUPOBATH U
BBITIOJIHATh ~ XUMUYECKMM  DKCIIEPUMEHT  (TpeBpalieHus
OpraHMYECKUX BEIIECTB MPU HArpEeBaHUU, IOJyUYEHUE ITUIICHA
M W3Yy4YCHHE €ro CBOMCTB, KauyeCTBEHHBbIE pEakUUU Ha
albJIETU]IbI, Kpaxmall, YKCYCHYIO KHUCJIOTY; JeHaTypauus
OETKOB TpH HArpeBaHWM, IIBETHHIE pEaKIHUU OENKOB;
MPOBOANTH PEaKIMU HOHHOTO OOMEHa, OINpeAeNsTh Cpery
BOJHBIX PACTBOPOB, KAYECTBEHHBIE pEaKIHH Ha Cylbdar-,
KapOOHaT- W XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS; PeIlaTh
JKCIIEpUMEHTANIbHbIE 33Jaud 1o TemMaM "Meramibl" u
"Hemeramnsl") B COOTBETCTBHM C TIpaBUJIAMU TEXHUKH
O0e3omacHOCTM mTpu  OOpalleHMH C  BEIIECTBAMU |
71a00pPaTOPHBIM 000PYJOBAHUEM; TPEICTABISTH PE3YJIbTaThl
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€€ COOTBETCTBHE TIPABOBHIM U MOPAIBHO-ITHUYECKUM
HOpMaM;

BJIaACTb HABbIKAMHU paCIIO3HABAHHWA U 3alIUThI
uH(popMaIuu, HTHPOPMAIIMOHHON 0€30MaCHOCTH
JIMYHOCTH.

XUMHYECKOTO JKCIIepUMEHTa B (OpMe 3amuch ypaBHEHUI
COOTBETCTBYIOIIUX peakuuii U (HopMyiIHpoBaTh BBIBOABI Ha
OCHOBE ATHX PE3YJIbTaTOB;

I1P6 09. chopMUpOBaHHOCTH YMEHHS aHATU3UPOBATH

XUMHUYECKYI0 HH(OPMALIUIO, TOIy4aeMyI0 U3 pPa3HbIX
HCTOYHUKOB (CpeACTB MacCOBOM HH(pOpMALINH, CEThH
WuTepHer u apyrue).

OK 04. D¢ddexrTuBHO
B3aMMO/ICVICTBOBATh
1 paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

- JIMYHOCTHBIE pe3yjJbTaTbl AOJKHBI 0TpPA)KaTh B
yacTu:
IPpaKIaHCKOT0 BOCIIUTAHUA:

T'OTOBHOCTbH BCCTH COBMCCTHYIO JACATCIIBHOCTD B
HHTCPECCAX I'PAKIAHCKOI'O 06H_I€CTB8.;
YMCHUC BSaHMOﬂeﬁCTBOBaTL C coMaJIbHbBIMH

WHCTUTYTAMU B COOTBETCTBHH C WX QYHKIUSIMH U
Ha3HAYEHUEM.

MeTtanpeameTHble pe3yJabTAThl J0JKHbI OTPAXKATh:
OBiajeHue YHMBEPCAJbLHBIMM KOMMYHMKATHBHBIMHM
nefiCTBUSAMU:

0) coBMecTHasI 1eITeJIbHOCTD.

MOHUMATh U MCHOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U
WHIUBUTyJIbHOU PabOTHI;

MPUHUMATh e COBMECTHOM JIeATEIIbHOCTH,
OpraHU30BBIBaTh M KOOPJAWHUPOBATH MACHCTBUSA IO €€
JIOCTH>KEHUIO: COCTABJIATh IJIAH JCHCTBUMN, paclpenessiTh

poIM C y4YeTOM MHEHHMHA YYaCTHHUKOB OOCYXJaTh
pe3yIbTaThl COBMECTHOW PaOOTHI.

OBaagenue YHUBEPCAJIbHbIMHU peryJasiTUBHBIMH
JeHCTBUSIMH

r) IPUHATHE ce0sl U APYTUX JIOAeiH:

MPUHUMATh MOTHBBI M apryMEHTBI JIPYTHX IIOAEH Tpu
AHAJIN3C PE3YJIbTATOB ACATCIBHOCTU,

[IPU3HABaThb CBOE IIPaBO W IPaBO APYrHX JIOJEH Ha
OIINOKH;

JucuMminHapHble (MpeaIMeTHbIe) Pe3yJabTaThl U JT0JIKHBI
OTpPakKaTh:
ImrP6 08.

BBIIIOJIHATH

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U

XUMHUYECKUH  JKCIIEPUMEHT  (MpeBpaLLCHUS
OpraHWYEeCKHUX BEIECTB IIPU HATPEBAHMH, I1I0JyUYECHHUE dTHUIICHA
U H3Y4YCHHE €ro CBOMCTB, KAauyeCTBEHHBIE pEaKkIMM Ha
aJIbJIETUIbI,

0€eJIKOB

KpaxMall, YKCYCHYIO KHUCIIOTY;
L[BETHBIE

ACHATypanusa
pcaknuun 6CJ'IKOB;
NpoOBOAWUTL PCEAKIHUU HOHHOI'O O6MeHa, OIPEACIATE Cpeay

Ipru HaArpeBaHHU,

BOJIHBIX PAacTBOPOB, KAa4EeCTBEHHBIC PEAKIUH Ha CyJbdar-,
KapOOHAT- W XJIOPU/I-aHWOHBI, HA KATHOH aMMOHWUS; pelaTh
JKCIIEpUMEHTANIbHBIE 3aJaud 1o TemMaM "Meramibl" U
"Hemetannpl") B COOTBETCTBUM C TMpaBUIaMH TEXHUKHU
O0e3omacHOCTM mpu  OOpalleHMH C  BEIeCTBAMHU U
71a00paTOpHBIM 00OPYJIOBAHUEM; MPEJCTABIATh PE3YJIbTAThI
XMUMUYECKOTO JKCIEepUMEHTa B (hopMe 3amucH ypaBHEHHM
COOTBETCTBYIOIIMX peakuuid U (GOopMyIHpoBaTh BBHIBOJBI Ha

OCHOBC 3THUX PE3YJIbTATOB
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pa3BHUBAaTb CHOCO6HOCTL IIOHUMATb MHUP C MMO3UITUU
JPYTOro YelIOBEKa.

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYy>Karoleu
cpebl,
pecypcocOepexeHu
I0, MIPUMEHSTh
3HAHHUS 00
H3MEHEHUU

KJIUMaTa, TMPUHIUTIBI

JInuHOCTHBIE Ppe3yJabTaThl JOJKHBI OTPaXkaTb B
YacTu:

IKOJIOTHYECKOr0 BOCIIMTAHMSA:

c(OpMHUPOBAHHOCTh 9KOJIOTMYECKOMN KYJbTYpBI,
MIOHUMaHUe BIIUSIHUS COLIMAJIbHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMAJIbHOU
cpenpl, OCO3HaHue r1100agbHOTO Xapakrepa
HKOJIOTUYECKUX TTPOOIIEeM;

IUIJAHUPOBAHUE U OCYLIECTBICHHE  JEHUCTBHM B

OKpPY)KalIIeH Ccpelre Ha  OCHOBE Lenen

YCTOMYHMBOTO pPa3BUTHUS YEIIOBEUECTBA;

3HaHHA

JucuuminHapHblie (MpeIMeTHbIE) Pe3ybTAThl U J0JIKHBI
0TPAKATh:

ITP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XHMHYECKON
COCTaBIISIOIEH €CTECTBEHHOHAYYHOH KapTUHBI MHpPA, POJIH
XAMHHM B TO3HAHWUU SBJICHHUNA MPHUPOJIBI, B (GOpMHpOBAHUU
MBIIUICHUSI ¥ KyJbTYpbl JMYHOCTH, €€ (PYHKIHOHAIbHON
IrPaMOTHOCTH, HEOOXOJMMOW Il PEIICHHS MNPAKTUYECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpeEIE;

IIP6 10. cdopmMupoBaHHOCTH YMEHUH COOIIOATh MpaBHUIIa
HKOJIOTMUECKH IIeIeCO00pa3HOr0 TOBEAEHUST B OBITY U

GepEeKIUBOTO AKTUBHOC HverI/IﬂTI/Ie JICWCTBUN, TPHHOCAIINX BPE TPYIOBOM [JEATEIBHOCTM B LEIAX COXPAaHEHHS CBOETO
[POM3BOJICTEA, OKpYKalOLIeH Cpene, 37I0POBBSI U OKPYIKAIOLIEH NPHPOIHON CpElIbl; YYHTHIBATH
sddexTrBHO yMCHHC TIPOTHOSMpPOBATE HEOMArONPUATHBIE | 1acyocry, BO3/JICHCTBUS Ha  JKUBBIC OpraHu3Mbl
e CTBOBATD B OHOTOTHACCIHE HOCHCACTRIN TPE/TPHHAMACMBIX ONpEENIEHHbIX BEUIECTB, IOHMMAas CMBIC]I IIOKa3aTess

NENCTBUH, IPENOTBPALLATh UX. 5 .
UpEe3BBIYANHEIX MeranpeameTHble pe3yJabTAThI J0JIKHBI 0TPAXKATh: TMPCACIEHOM MOy CTUMON KOHIICHTPAIIHH.
CUTYaLUsAX Osianenue YHHBepCaJbHBIMHU y4eOHbIMH

NMO3HABATEJbLHBIMU 1e/iCTBUAMM:

B) padorta ¢ nngopmManmeii:

HCIIOJIb30BATh CPEJCTBA HHPOPMAIIMOHHBIX U

KOMMYHMKAIIMOHHBIX TEXHOJIOTHH B PEILIEHUN

KOTHUTHBHBIX, KOMMYHHUKaTUBHBIX 1 OPraHU3allMOHHBIX

3aja4 ¢ coOIr0ieHneM TpeOOBaHUN SPrOHOMUKH, TEXHUKH

0€30I1aCHOCTH, TUTHEHBI, PECYypCOCOepeKeH s, TPABOBBIX

U 3TUYECKUX HOPM, HOPpM MH(POPMAITMOHHOMN

0€30I1aCHOCTH.
I[IK 4.1 B 06.1acTH rpaxaaHCKOro BOCIUTAHMS IIP6 01. chopMHUpPOBAHHOCTH TIPEACTABICHHUI: O XUMUYECKOU
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Ocy1iecTBIATH
IIpEeABaPUTEIIbHBIN
cOOp IaHHBIX O
MOTPEOHOCTSX,
[IeHaX Ha TOBAPHI,
paboThI, YCIYTH.

- c(OpPMHPOBAHHOCTH IpaX1aHCKON MO3HLIUU
oOyyarolerocss Kak akTUBHOI'O M OTBETCTBEHHOI'O 4JIEHA
POCCHIICKOTO O0IIECTBa;

- YMEHHE  B3aUMOJICHCTBOBaTbh C  COLMAJIBHBIMU
MHCTUTYTAaMH B COOTBETCTBUM C HUX QYHKIUSAMH U
Ha3HAYCHHEM;

B o6.s1acTi TPY/10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTHBHOH JESATENbHOCTH TEXHOJIOTUYECKOM
u COLIMaIbHOU HaIlpaBJIEHHOCTH, CIOCOOHOCTD
UHHUIIUIPOBATH, IUTAHUPOBATH u CaMOCTOSITEIILHO
BBITOJIHATH TaKYIO JI€ATEIIbHOCTD;

- HHTEpeC K pas3nyHbiM cdepam npodeccuoHaIbHOM
NESTENIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oyaymelt mnpodeccun U peanu3oBbIBaTb COOCTBEHHBIE
KU3HEHHBIE IIaHBI;

Osianenue YHHBEPCAJIbHBIMH Y4eOHBIMH
N03HABATEJbHBIMH AeiiCTBUSAMM:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOATEIbHO (OPMYJIUPOBATh U AKTYyaJIU3UPOBATh
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA, PO
XMMUU B TIO3HAHMU SIBJIEHUN NpUpOIbl, B (HOpPMUPOBAHUU
MBIIUICHUSI M KYJBTYPbl JIMYHOCTH, €€ (PYHKUIHOHAIHHOM
IPaMOTHOCTH, HEOOXOAMMOM Ui pELIeHUs NPaKTUYECKUX
3a71a4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY
3JI0POBBIO U IPUPOAHOI cpene;

IMP6 09. chopMUPOBAHHOCTH YMEHHUS aHAIM3UPOBATH
XMUMUYECKYI0 HMH(POPMALMIO, TOIy4aeMyl M3  pa3HbIX
HUCTOYHHKOB  (CpelICcTB  MaccoBoM  uWH(oOpManuu, CeTh
WuTepHer u npyrue).

IIP6 10. cdopMHUpPOBaHHOCTH YMEHHUH COONIIOATH MpaBHIIA
HKOJIOTMYECKH LEIecO00pa3HOro TOBEACHUS B OBITY W
TPYJAOBOW JEATENIBHOCTH B IEJIAX COXPAaHEHUS CBOEro
30POBbSI M OKPY’KAIOIIEW IPUPOJHOM Cpeabl; Y4YUTHIBATh
ONAaCHOCTh BO3JEHCTBUSA Ha  JKUBBIC OpraHu3Mbl
ONpEICIECHHBIX BEUIECTB, IIOHMMAas CMBICI IIOKa3aTess

np [91(50393 (0) HOHYCTHMOﬁ KOHICHTpAaIuH.
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCITUATIIMHBI
2.1 O0bem yueOHO# JTUCHMILVIMHBI U BUABI y4e0HOI padoThI

Bup yueOHoi1 padoThI Ob6bem B
yacax

O0bem 00pa3oBaTe/IbHOI MPOrPaMMBbI 78
TUCHUNJIMHBI
1.0cHOBHOE coep:kaHmne 66
BT. U..
TEOPETHUECKOE 00yUeHUE 60
71a00paTOPHBIC 3aHITUS -
KOHTPOJIbHBIE paOOThI 6
2.1Ipo¢eccHuoHANTBHO-OPMEHTHPOBAHHOE COJIEPKAHNIE 12
BT. 4..
TEOPETUUICCKOE 0OyUCHHE 12
1a00paTOpPHBIC 3aHITHUS -
NupuBuayaabHbIi NPOEKT (1a/HeT) HET
IIpomexytounas arrecrauus: UKP 1 cemectp
(3a4eT C OICHKOM) 2 ceMecTp.
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2.2 TemaTuyecKkHii IJVIAH U CO/ieP:KaHNeE TN CUMILIMHBI « XHUMHUSD)

HaumeHnoBanue Coaepsxanue yueOHOro Mateprasa (0CHOBHOe U NPo¢ecCHOHATBHO OPHMEHTHPOBAHHOE), O0bém | Dopmupyembie
pa3aesioB H TeM JiadopaTopHbIe M NPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb 4acoB | KOMIIETCHILHMH
1 2 3 4
Coaepxanue yueOHOIro MaTepuasa 66
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU 18
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJia 2 OK 01
OcHoBHBIE XUMHYECKUE | XMMHUYCCKHIA 3JeMEHT. ATOM. SInpo aTtoMa, W30TONBL. ODJIEKTPOHHAs 000JI0YKa. DHEPreTHYecKue
HNOHATHA M 3aKOHBL, |YPOBHH, IOJYPOBHH. ATOMHBIC OpOHWTanu, s-, P-, - smemeHTbl. OCOOCHHOCTH pacHpeaeICHUs 1
CTPOCHHE aTOMOB |3JIEGKTPOHOB IO OpOUTANsIM B aroMax »3JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DJIEKTPOHHAs
XMMHYECKHX DJIEMEHTOB |KOH(Urypanus aToMoB. OCHOBHbBIC XHMHYECKHE 3aKOHBI.
IIpakTH4yecKkue 3aHATHS
[TpakTrueckast pabora Nel. «OcHOBHBIE KOTMYECTBEHHBIE 3aKOHBI B XUMUH M PACUYETHI M0 YPaBHEHUSIM
XUMHYECKHUX PEAKLIAI.
OTHOCuTENbHBIE aTOMHAsT W MOJEKyJsipHas Maccbl. MomspHas wmacca. KonudectBo BemiecTsa. 1
MaccoBas toyis BemiecTBa. 3akoH ABoraapo. MomspHbIi 00beM ra3oB. OTHOCHUTENBHAS IIOTHOCTH
ra3zoB. PacueTsl 110 ypaBHEHUSIM XMMUYECKUX PEAKLIUNA C UCHOJIb30BAaHUEM MACCOBOW JOJM BELIECTBA,
o0beMa (HopMallbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 1.2. Coaepxkanue y4eOHOIro MaTepuaJa 2 OK 01
Ilepnonnuecknii 3axkoH | [lpakTHyecKue 3aHATHS OK 02
u [Tepuonmueckas |[Ipaktudeckass padora Ne2. «l3ydeHHe NEPHOTMUYECKUX 3aKOHOMEPHOCTEH M HMX B3aUMOCBS3U CO IK 4.1
CUCTCMAa XAMHUYCCKHUX |CTPOCHHUEM aTOMOB.
snementoB [l N. |TTepuoanueckas cuctema xummudeckux snnemeHToB .M. MenzeneeBa. CBsi3b MEPHOANUECKOTO 3aKOHA
MenneneeBa, ux CBsA3b |u I[leproaMUecKoil CHCTEMbl XHMHUYECKHX DIIEMEHTOB C COBPEMEHHOH Teopueil CTPOCHHS aTOMOB.
C COBPEMEHHOM |3aKOHOMEPHOCTH H3MCHEHHsI CBOMCTB XHMHUYECKHX OJIIEMEHTOB, 00pa3yeMbIX HMH HPOCTBIX H
Teopuei CTPOCHHS |CIIOKHBIX BEIIECTB MO TpynnaMm u nepuojam llepuonnyeckoil cuctemsl. 3HaU€HUE MEPUOIUIECKOTO 2
aTOMOB 3aKOHA U CUCTEMBbI XUMHUYECKUX d1eMeHToB .M. MenneneeBa B pa3BUTHH HAyKHU.
VYcTaHoBIIEHHE CBSI3U MEXJY CTPOEHHEM AaTOMOB XHUMHUYECKHUX JJIEMEHTOB M IEPHOIUYECKUM
VU3MEHEHHUEM CBOWCTB XMMHYECKUX DJIEMEHTOB M UX COECIMHEHUH B COOTBETCTBUHU C IOJIO)KEHHUEM
[lepnonnueckoid cucremsbl. PemeHue NpakTUKO-OPHUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapaKTepu3aluil0 XWMHYECKUX JJIEeMEHTOB «MeTtajuiMueckue / HeMeTaJUIMYeckhue CBOICTBa
XUMHYECKHX DJJIEMEHTOB B COOTBETCTBUM C HMX OJJIEKTPOHHBIM CTPOCHHEM U TIOJOXEHHEM B
MIEPUOANYECKON cucTeMe XUMHUeCKHX 31eMeHToB .M. Menneneesay.
Tema 1.3. Copep:xanue yueOHOr0 MaTepHasa 2 OK 01
Crpoenue BemiecTBa | CtpoeHue BellecTBa. XUMHUUYECKask CBsI3b. BHUIBI XMMHMUECKON CBs3M (KOBAJEHTHAs HEMOJSApHAs U 1

Y TIPUPOJIA XUMHUYECKON

NOJIApHAsi, MOHHAs, MeTaJulnueckas). Mexanu3zMbel o0pa3oBaHHUsl KOBAJIEHTHOW XHMMHUYECKOW CBS3H
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cBsi3u. MHorooOpaszue
BELIECTB

(oOMeHHBIHT u JIOHOPHO-aKIIETITOPHBIN). Bonopoanas CBSI3b. BaneHTHOCTS.

DnekTpooTpuliareabHOCTh. CTenenb okucieHus. oOHbl: KAaTHOHBI U AHUOHBI.

HpaRTn'{ecmle 3AHATHSA

[Tpaktrueckas padota Ne3. «CTpoeHHE BEIIeCTBa ¥ MPUPOIA XUMHUUYECKON CBS3M.

JleMOHCTpanus: MoJieel KpUCTAJUIMYECKUX PELISTOK: HOHHOM (XJIOpUA HATpHs), aTOMHOH (Tpadut u
anmMas), MOJICKYJIIPHOM (YTJICKUCIBINA Ta3, UOM), METAJUTMYECKOW (HaTpuid, MarHui, Mejn). Pemenune
MPAaKTUYECKNX 33JaHUN Ha COCTaBJICHUE DJICKTPOHHO-Tpaduyecknx ¢Gopmya siemeHToB 14
MIEPHOJIOB

Tema 1.4.
Knaccudukanms, u
HOMCHKJIATypa
HEOPTraHUYECKHUX
BEIIIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

Knaccudukanus Heopranmdeckux BemiecTB. HomeHknaTypa HEOpPraHWYECKUX BeIIECTB (OKCHIBI,
TUIPOKCHU/IBI, KHUCJIOTBHI, COJM). BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS.
ArperatHble COCTOsSIHUA BemiecTBa. Kpucraminyeckue u amopgHbIe BellecTBa. 3aKOH MOCTOSHCTBA
cocraBa BellecTBa. THUIBI KPUCTAUNIMYECKUX PEIIETOK (aroMHas, MOJIEKYJspHas, WOHHas,
MeTaJuIn4yecKas). 3aBUCMMOCTb CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

HpaKanecmle 3AHATHUSA

ITpakTuyeckas pabora Ne4. «HomeHki1aTypa HEOPraHUUYECKUX BEILIECTBY.

Pemenne mpakTHYeCKMX 3alaHUM MO KIACCU(PHUKAIMHA, HOMEHKIATYpe M XHUMHUYECKHM (opMysIaM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHbIM ra3, yrieKUCIbId ra3, aMMHaK, ramieHas
U3BECTb, HErallleHasi W3BECTb, MUTHhEBAsl COJA U APYTHX): HA3BaHUS BEIIECTB IO MEXIyHAPOIHON
(MIOITAK) win TpuBHaATbHOW HOMEHKJIAType M COCTaBleHHE (OPMYJIbI XMMHMYECKHX BEILECTB,
orpezieNieHue MpUHAIISKHOCTH K Kiaccy. [Tonck mHdopmanuy no Ha3BaHUSAM, UAECHTH(UKATOpaM,
CTPYKTYPHBIM (hopMysiamM. AHaIIU3 XMMHUYECKOH MH(OpMaIK, NoIydaeMoi U3 pa3HbIX UCTOYHHUKOB
(cpenctB MaccoBoil HHpopmanuu, ceTb IHTEpHET U apyrue)

OK 01
OK 02

Tema 1.5.
Tunel XUMHAYECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

Xumndeckas peakiusa. Kimaccudukamuss XMMAYECKUX Peakiii B HEOPraHWYECKOW W OpPraHHYECKOM
XUMHH. 33aKOHBI COXPaHEHUs MacChl BEIIECTBA, COXPAaHEHUs M IIPEBpAIICHUS DSHEPruu IpHU
XMUMHUYECKUX peaknusx. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu (ypaBHEHHsI OKHCICHUS-
BOCCTaHOBJICHUA, CTCIICHb OKHUCJICHUS], OKHCJIINTECIIb u BOCCTaHOBUTCIJIb, OKHCINTEIIbHO-
BOCCTAHOBHTEIIbHBIE PEAaKIUH B TPHPOJE, MPOU3BOJICTBEHHBIX IpoIeccaX M KU3HEACATCIHbHOCTH
OpraHu3MOB).

OK 01

Tema 1.6.
CKOpOCTh  XMMHUYECKUX
peakuuii. XMUMHUYECKOE
paBHOBECHE

Coaep:xxanue yueOHOro MaTepuaJia

CKopocTh peakiiy, €e 3aBUCHUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOJBI PEAruPYIOLIUX BEIIECTB,
KOHLIEHTPALlUN PpPEearupyrolyux BEIIECTB, TEMIEPAaTyphl M IUIOMIAAU PEAKLMOHHONW IOBEPXHOCTH.
TennoBeie >PpeKThl XUMHUUECKUX peaklUuid: H9K30- U IHAOoTepMuyeckue peakuuu. OOpaTumbie
peakuuu. Xumuueckoe paBHoBecue. MakTopsl, BAUSAIOUIME HA COCTOSSHUE XMMHMUYECKOTO PaBHOBECHUS
(KOHLIEHTpalMsl PEeareHTOB WM NPOAYKTOB pEaKIMM, JaBjieHue, Temneparypa). Ilpunmun Jle

OK 01
OK 02
K 4.1

17




Hlatense.

IIpakTHyeckue 3aHATHS

[TpakTuyeckas padora No5. «BnusiHue paznuyabix (PakKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKLIUN.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaAIU3 (AKTOPOB, BIMAIOLIMX HA HW3MEHEHHE
CKOPOCTH XMMHUYECKOW DPEaKIMH. 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOW PEAKLUU OT HPUCYTCTBUS
KaTaJau3aTopa Ha IPUMEPE Pa3jIoKEHUs NEPOKCHIa BOJOPOJA ¢ IOMOIIBK AMOKCHIA MapraHua H
Katayassl. PeleHne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHU Ha npuMmeHeHue npunnuna Jle-Illarense
JUIS HaXOXJIEHUs] HAIpPaBJIEHUS CMEIEHUS PABHOBECHsS XMMHUYECKOH peakuuu U aHanu3 (akTopos,
BJIMSAIOIIMX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS

Tema 1.7. Coaep:xanue yueO0HOro MaTepuaJia OK 01
PactBopslI, Teopusi| PactBopel. Buasl pacTBOpOB IO COAEPKAHUIO PACTBOPEHHOrO BemecTsa. PactBopumocts. Ilonsatue o OK 02
NEKTPOIUTUYECKON JMCIIEPCHBIX cucTeMax. MIcTHHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBas 7015l BelecTBa B PacTBOPE. OK 04
aucconManuu M MoHHbIA | [TonsTHe 0 BomopomHoM mokaszarene (pH) pactBopa. Dnekrponurudeckas aucconuanus. CUIbHbIE U OK 07
oOMeH cna0ble ANEKTPOJIUTHI, HEANEKTPOJIUTHL. Peakiiny noHHOro oOMeHa. [IK 4.1

JlabopaTopHble 3aHATHUS

JlaboparopHnas padota Nel «IIpuroroBieHue pacTBOpOB».

[TpuroroBneHre pacTBOPOB 3aJaHHOM MAacCOBOM JI0JIeH PacTBOPEHHOIO BEIIECTBA, IPOBEICHUE

peakuuii MOHHOTO OOMEHa, ONpeesieHUue Cpelbl pPaCTBOPOB BEIIECTB C MOMOILBIO YHHUBEPCATIBLHOTO

UHMKaTopa (KHciasi, HeldTpanbHas, 1eJ04Has). 3a/laHus Ha COCTaBJIEHNE MOHHBIX peakiuii. Perenue

MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUl Ha pacTBOPbI, MCIOJNb3yeMble B OBITOBOW H

IIPOU3BOJICTBEHHON JESTEIbHOCTH YEJIOBEKA
KonTposbsnas padora 1

CrtpoeHue BellecTBa 1 XMMUUYECKHE peakiuu (1o pasaeny 1)
PKT Nel
Pasnen 2. Heoprannueckasi Xumus
Tema 2.1. Coaepxanue y4eOHOro MaTepuasa OK 01
OU3NKO-XUMUYECKUE Mertamisl. [Tonoxenue meranioB B [lepuoauueckoil cucreMe XUMHUECKUX 3J1eMeHTOB. OCOOeHHOCTH OK 02
CBOICTBa CTPOEHHSI JJIEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmume ¢usnyeckre CBOWCTBA METAJIOB. OK 04
HEOPraHUYECKUX CnnaBel MeTaIOB. DNEKTPOXUMHUYECKMM DSl HaNpsOKEHUH MeTauioB. XHMMHUYECKHE CBOMCTBa [IK 4.1
BEILIECTB BOKHEUIIINX METAJIOB (HATPUM, KaJTU, KaJdbIlUi, MAarHUM, aTIOMHUHHUM, IIUHK, XPOM, JKEJIe30, MEllb) U

ux coequHeHui. O6mue crnocoObl noyyueHusi MetTajuioB. IIpuMeHeHrne MeTalyioB B OBITY U TEXHHKE

Hemeramnbl. [lonoxxenue HemetaiuioB B llepmoamdeckoid cuctemMe XuUMHUYECKuUX 3yemeHToB [I.U.
MengeneeBa U1 OCOOEHHOCTH CTPOCHHSI aToMOB. DU3WYECKHE CBOWCTBA HEMETAJUIOB. AJIIOTPOINHUS
HEMETa/UIOB (Ha TpUMEpe KHCIopoaa, cepbl, ¢docdhopa u yriepona). XUMHYECKHE CBOWCTBA W
MPUMEHEHNE BaKHEHIIINX HEMETAIJIOB (TAIOTeHOB, Cepbl, a30Ta, Gocdopa, yriepoaa U KpeMHUS) U UX
coeuHEHUN (OKCHUIIOB, KHUCIOPOACOJAEPXKAIIUX KHUCIOT, BOAOPOIHBIX coequHeHuit). [Ipumenenue
BaXXHEUINNX HEMETAJUIOB U X COCAUHEHUN
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XHUMHUYEeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HCOpPraHNM4YCCKUX BCHICCTB (OKCI/I,Z[OB, TUAPOKCHUOOB,
KHUCJIOT, cojieii u I[p) I'eneTnueckas CBI3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIUX K PA3JIMYHBIM
KJ1acCaM. 3aKOHOM€pHOCTI/I B H3MCHCHUHM CBOICTB IIPOCTBIX BCHIECCTB, BOAOPOAHBIX COGHHHGHHﬁ,
BBICHIMX OKCHUAOB U THAPOKCHUIOB

HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas padota Ne6. « DU3UKO-XMMUYECKHE CBOMCTBA HEOPTaHUUYECKHUX BEIIESCTBY.
CocrapiieHUE ypaBHEHUN XMMHUYECKUX PEAKIMH C y4acTHEM IMPOCTHIX U CIIONKHBIX HEOPTaHUYECKUX
BEIIIECTB: METAJUVIOB M HEMETaUIOB, OKCHJOB METa/UIOB, HEMETAUIOB M aM(pOTEPHBIX AJIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMM U aM(OTEpHBIX THIPOKCHIIOB; HEOPTaHUYECKHX COJICH,
XapaKTEPU3YIOIINX UX CBOKWCTBA.

Pacuérel maccel BemiecTBa Wi 00BEMA ra3oB IO M3BECTHOMY KOJHYECTBY BEIISCTBA, MAacce WIIH
00bEéMY OJHOTO W3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, pacdy€éThl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB HMEET INpUMecH. PereHue mpakTUKo-
OPUCHTHPOBAHHBIX 3aJaHUi Ha CBOWCTBA, COCTaB, IIOJydeHHE W 0OE30macHOE MCIOJIb30BAaHUE
BXHCHININX HEOPTaHUIECKUX BEIICCTB B OBITY M MPOPECCHOHATBHON ACSITETLHOCTH YSIIOBEKA

Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia OK 01
Wnentudukanus JIaGopaTopHbie 3aHATHS OK 02
HCOPraHHICCKHX JlaGopaTtopHnast pabota No2 «neHTudukanusi HEOPraHMUYECKUX BEIIECTBY. OK 04
BCIICCTB Pemenue skcrepUMEHTAIbHBIX 33Jad MO XMMHYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO

pacro3HaBaHHUIO U TMOJNYYSHHIO COSAMHEHUI METalIOB M HEMETAUIOB (B3aWMOJICHCTBHE THAPOKCHIA

QIIOMUHUS C pPAacTBOpPaMU KHUCIOT M Ienodei,). MaeHTupukanus HEOpraHMYecKHMX BEIIECTB C

UCTIOIB30BaHUEM UX (HU3UKO-XMMHYECKHX CBOMCTB, XapaKTEPHBIX KAUYECTBEHHBIX PEaKITHH.

KavecTBeHHble peakuuu Ha cynbhaT-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KATUOHBI METAJJIOB U KaTHOH

AMMOHUSI
Konrpoabnast padora 2 CBoiicTBa HEOPraHMUECKUX BEIIECTB (110 paszeny 2)
PKT Ne2
Pa3nea 3. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH
Tema 3.1. Coaepxanue yueOHOro MaTepuaJa OK 01

Knaccudukanmus,
CTpOCHUE "
HOMEHKJIaTypa
OpPraHMYECKUX BEILECTB

IIpeamer opraHM4ecKOd XWUMHH: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAYEHUE B IMOJYYEHHHM HOBBIX
BELIECTB U MaTepuasoB. Teopus cTpoeHus: opraHudeckux coenquHeHuii A.M. bytiepoBa, €€ 0CHOBHBIE
nosiockeHus. CTpyKTypHble (OpMyJIbl OpraHMYECKUX BeliecTB. ['omornorus, usomepus. XuMuyecKas
CBS3b B OPIaHUYECKUX COCAUHEHUAX: KPATHBIEC CBS3U, G- U T-CBS3H.

[IpencraBinenne o Ki1accuUKaMy OpPraHMYecKUX BellecTB. HoMeHkIaTypa OpraHuYecKux
COEMHEHUH (cucTeMaTHyeckas) M TPUBHAJIbHBbIE Ha3BaHMs BaXKHEMIIMX IpeACTaBUTENEH KIaccoB
OpraHUYECKHUX BELIECTB

IIpakTHYecKHe 3aHATHSA
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[Tpaktuueckas padota No7. «HoMeHKIaTypa OpraHUuYECKUX BEIIECTBY.

O3znakomiieHHe ¢ 00pa3IaMyu OPraHMYECKUX BEIIECTB U MaTepualaMy Ha MX OCHOBE, MOJICIIMPOBAHUE
MOJIEKYJI OpPraHMYeCKHUX BEIIeCTB, HAOIIOJACHHE M ONUCaHHE JIEeMOHCTPAILMOHHBIX OIBITOB IO
NPEBPALICHUIO OPTaHWYECKHX BEIIECTB IMPH HArpeBaHuu (IJIaBlieHHE, OOYIJIMBaHUE U TOpPEHHE).
CocraBiieHHEe TONHBIX M COKPALICHHBIX CTPYKTYPHBIX (DOPMYJ OpraHMYECKUX BEIIECTB OTIENIbHBIX
KJIACCOB, MCIIOJIb3Yysl MX HAa3BaHUS II0 CUCTEMAaTUYECKOW M TPUBHUAJIBHOW HOMEHKJIAType (ITHIIEH,
aleTHIIeH, TIUIepuH, QeHon, (Gopmanpierun, ykcycHas KucioTa, ruiuH). Pacuersl mpocteifmieit
(bopMyIIBl OpraHMYECKON MOJIEKYJIbl, HCXOISl M3 SJIEMEHTHOT0 cocTaBa (B %)

Pa3znen 4. YriieBogopoabl

10

Tema 4.1.
YrneBomopoasl W HX
MPUPOJHBIE  MCTOYHUKHU

Coaep:xanue yueOHOro MaTepuaJia

[IpenenbHbIe YrIeBOAOPOABl (ANKaHBI): COCTAaB U CTPOCHHME, TOMOJIOTHYECKHH psana. MeTaH M 3TaH:
COCTaB, CTPOCHHE, PU3NICCKUE M XUMHUECKUE CBOICTBA (peaKiuy 3aMEIICHHUS U TOPEHUS ), TIOTy4ICHUE
Y IPUMEHEHUE.

HenpenenpHbie yriieBoqopoabl (aJIKEHbI, aTKaUCHbI, aTKUHBI).

AJIKeHbI: COCTaB U CTPOEHHE, TOMOJIOTUYECKMH psAA. OTUIEH U HOpPONMIIEH: COCTaB, CTPOEHUE,
¢usznyecKkue W XUMHYECKHE CBOWCTBA (peakUuu T'HAPUPOBAHUS, TaJIOTEHUPOBAHUS, THApaTalllH,
OKHCIICHHSI U TIOJIMMEPU3aLIiN) NTOJTyYeHHE U IPUMEHEHUE.

Ankaguensl: OyrtaaueH-1,3 u wmeTwiOyragueH-1,3, XUMHYECKOoe CTpOEHHUE, CBOMCTBa (peakuus
HOJIMMEPHU3AIiH), TPUMEHEHUE (JIII CHHTE3a MPUPOTHOTO U CHHTETUYECKOTO KaydyKa H Pe3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTMUECKUN DPsii. ALETHIIEH: COCTaB, XUMUYECKOE
CTpoeHue, (u3nyeckue W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUSA, TaJTOr€HUPOBAHMS,
THIpATallik TOPCHUs), MOJYYCHUE M NMpPHUMEHEeHHe (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH YIS
CBapKH M PE3KH METAJIIOB)

ApomaTHyecKre YrieBOJOpoabl (apeHbl). BeH301 W TOJyos: coCTaB, CTpoeHHe, (U3NYECKHe WU
XMMHUYECKHE CBOMCTBa (peakUuy TaJlOreHUPOBAaHHUS M HUTPOBAHMA), IMOJyY€HHE M IPUMEHEHHE.
TOKCHYHOCTh apeHOB (BIMsSHUE OCH30J1a HAa OpPraHW3M 4eloBeKa). [ eHeTHYecKas CBS3b MEXKIY
YTIEBOIOPOAAMH, TPUHAIEKAIMMHY K Pa3JIUYHBIM KJIaCCaM.

[TpuponHble UCTOYHUKH YTIIEBOJOPOIOB. [Ipuponublil ra3 u nonytHele HeTsHbIE ra3pl. Hedts u eé
npoucxoxzaenue. CrocoObl  mepepaboTkM  He(TU:  TMEpPEeroHka, KPEeKUHTr  (TepMHUUYECKH,
KaTaJUTHYeCKuit), muponus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yTroJib M IPOJYKTHI €r0 epepaboTKu

OK 01
OK 02
OK 04
[IK 4.1

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOICTBA yTJIEBOJOPOAOB

Conep:kaHue y4eGHOro MaTepuaJjia

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota Ne3 «CBolcTBa yIiIeBOJOPOIOBY.
TpuBnasbHass W MeXIyHApoJHAasT HOMEHKIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI IOJIyYEHUS
yrieBoaopoaoB. IlosydeHue oSTuneHa M U3y4EHHME €ro CBOWCTB. MopenupoBaHHE MOJIEKYNI H

OK 02
OK 04
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XMMHYECKUX TPEBpAIllCHUH YIIIEBOJOPOAOB (Ha mpuUMepe STaHa, STHJCHA, aleTWIeHa W Jp.) |
rajoreHOMpPOU3BOIHBIX

Paszgea S. Kucaopomocoaepxamue opranHuyecKue coeIuHeHus

14

Tema 5.1.
Cnuptsl. ®enon

Conep:kaHue y4eOHOIr0o MaTepuaJa

[IpenenbHble OAHOATOMHBIC CHUPTHI (METAHOJN W 3TAHOI). CTPOCHUE, (DU3UYECKHE U XUMHUYCCKUE
CBOWCTBA (peaklUMU C AaKTHUBHBIMM METaJUIaMH, TIaJOr€HOBOJOPOJAaMM, TOpEHHE), INPUMEHEHHE.
Bonoponnsie cBA3u MKy MOJNEKyJaMu cIUPTOB. DU3MOIOrMUECKOEe NEUCTBUE METAHOJA U ITaHOJa
Ha OPraHU3M YEJIOBEKA.

MHOroaroMHbie CHHPTHI (ITHJICHIVIMKOIb M TJMILEPUH): CTPOCHUE, (PHU3MYECKUE U XUMHUYCCKHE
CBOMCTBa (B3aMMOJICHCTBHE CO IIEIOYHBIMM METaJUIaMH, KaueCTBEHHAs peaklysi Ha MHOrOaTOMHbIE
coupthl). DPU3NOJIIOTMYECKOE JEHCTBHE Ha OpraHu3M uyesoBeka. [IpumeHeHue miMLepuHa U
STUJICHIJIUKOJIS.

@®enoin. CtpoeHne MOJIEKYJbl, GU3NIECKHE U XUMHYECKHE CBOMCTBa (eHona. TOKCHYHOCTH (eHona,
ero (usnonoruyeckoe JAeHCTBIE Ha Oprauus3M yenoseka. Ilpumenenue gpenona

OK 01
OK 07

Tema 5.2.
ANLOETuan.

KapOoHOBBIE KHCITOTEHI.

CrnoxHble 3¢pupbl

Coaep:xxanue yueOHOIro MaTepuaJia

AnbIeruapl ¥ KeTOHBI ((OpMabAeTHl, alleTalIbJICTH I, alleTOH): CTPOCHUE, PU3MUECKUE U XUMUYECKHE
CBOWCTBA (peakLMU OKUCIEHUS M BOCCTAaHOBJIEHHUS, KAauyeCTBEHHBbIE pEaKUUH), IOJIy4YeHUEe U
IIPUMEHEHUE.

OnHOOCHOBHBIE Mpe/eNbHbIe KapOOHOBBIE KUCIOTHI (MypaBbUHAsl U YKCYCHas KHUCJIOTBI): CTPOCHHE,
bu3nYecKue U XUMHYECKHE CBOMCTBA (0OIIME CBONCTBA KUCIIOT, pEaKIus dTeprUKAIIIN), TIOTyYeHHUE
u rnpuMmeHeHne. CTeapuHOBas M OJEMHOBAs KHUCIOTHl KaK MPEACTAaBUTENH BBICIIUX KapOOHOBBIX
KHUCII0T. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOILEE AEHCTBUE.

Crnoxnble 3QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIponu3 cloxHBIX 3¢GupoB. JKuphI.
I'maposns xupoB. [Ipumenenune xupoB. buosornyeckas posib )KMPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yruesoanl

Coaep:xanue yueOHOro MaTepuaJia

VYrneBoapl: cocTaB, KiIacCH(pUKAIUSA yTIeBOAOB (MOHO-, 1OU- W Tojucaxapunael). [mrokoza —
MPOCTEHIINI MOHOCAXapUl: OCOOEHHOCTH CTPOCHHUS MOJEKYIbI, PU3NIECKUE U XMMHYECKHE CBOWCTBA
III0KO3bI (B3aumojeiictBue ¢ rugapokcugom menu (II), oxucrneHne aMMuadHbIM PacTBOPOM OKCHJIA
cepebpa (I), BoccraHoBIeHHE, OpOKEHUE TIIOKO3bI), HAXO0XKICHUE B TIPUPOJIE, TPUMEHEHHE TIIFOKO3BI,
OuoJioruveckasi poiib B KHU3HEACITSILHOCTH OpraHu3Ma deioBeka. dorocunTe3. ®pykTo3a Kak U30Mep
TJTFOKO3BI.

Caxapo3za — TMpeACTaBHTENIb JTUCAXapHJIOB, THJAPOJU3 Caxapo3bl, HAXOXKJICHHE B NPHPOJIC H
MPUMEHEHUE.

[Tomucaxapuapl: KpaxMajd H IEJUTION03a KaKk NPUPOJHBIe ToiauMepbl. CTpoeHHWE Kpaxmalia H
[EJUTIONO03bI, (PU3MYeCKre U XUMHUYECKHE CBOMCTBA Kpaxmana (THUAPOIN3, KaueCTBEHHAs PEaKIus C
HOJIOM)

OK 01
OK 02
OK 04
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Tema 5.4. Coaep:xkaHue y4eOHOro MaTepuaJa 4 OK 01
DU3UKO-XUMUYECKUE IIpakTHYecKue 3aHATHSA OK 02
CBOWCTBA I[Mpaktudeckas pabora Ne8. «HomeHKIaTypa KHCIOPOIOCOACPIKALIMX OPTAaHUICCKIX COCAUHCHHUID. OK 04
KHCIIOpoAoCcOoAepKaMX | TpuBuanpHass U MEXIyHapOo[HAas HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIIOCOOBI IOJIyYEHUs
OpraHu4eCcKuX CHUPTOB M (PEHOJIOB, KAPOOHOBBIX KHCIOT U 3(UPOB, alnbJIerujoB M KeToHOB. COCTaBIECHHE CXEM
COCJIMHECHUI peakuuii (B TOM 4MCIIe [0 MPEATIOKEHHBIM LIENOYKaM IPEeBPALICHUH ), XapaKTePU3YIOLIUX XUMUUECKUE

CBOWCTBA KHCIOPOOCOICPKAIINX OPraHUYECKUX COSAMHEHHH

[Tpaktuyeckas pabora Ne9. «Xumuueckue M (U3NYECKHE CBOMCTBA KHCIOPOAOCOJEpHKAIIUX 4

OpPTaHUYECKUX COCTUHECHUSD).

[TIpoBenenue, HaOMIOJEHUE W ONUCAaHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHMPTOB,

Ka4eCTBEHHbIC PEAKIUU OJHOATOMHBIX CHUpTOB (OKucieHHe drtanona okcumom wmemu  (I1)),

MHOTOATOMHBIX CIHPTOB (B3amMojeicTBUe riuiepuHa ¢ ruapokcuaom Mmemu (1)), ampaerumos

(oKuCIIeHHE aMMHUaYHBIM pacTBopoM okcuia cepedpa(l) u rumpoxcumom menu (I1), B3aumoneiicTBue

KpaxmaJia c H0JIOM), U3y4eHHE CBOMCTB pacTBOPA YKCYCHOW KHUCIOTHI
Pasnen 6. A3oTconepxaiye opranuyeckue coeJMHeHust 4
Tema 6.1. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
AMUHBI. AMUHBI: METWJIAMHUH — MPOCTEHIINI MpeICTaBUTENIb aMHHOB: COCTaB, XUMHYECKOE CTPOEHHUE, OK 02
AMHHOKHUCIIOTHI. ¢du3nyeckre U XMMUYECKHE CBOMCTBA, HAX0XKJICHHE B IPUPOJIE. OK 04
benku AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHUYecKre coequHeHus. Ou3nyeckre U XMMUYECKHe CBOWCTBA 5

aMHHOKUCIIOT (Ha MpuMepe IMUIuHa). bruonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTu sl

benkm kak mnpupomHbie TonMMephl. llepBUYHAs, BTOpUYHAs W TpPETHYHAS CTPYKTypa OENKOB.

XUMHUECKHE CBOMCTBA OEJIKOB: THAPOIIN3, IeHATYpalHsl, KAYECTBEHHbIE peaKIIMi Ha OEIKU

IMpakTHyecKue 3aHATHSA

[Ipaktuueckas padora Nel(. «CBoiicTBa a30TOCOAEPIKAIINX OPTAHUIECKUX COCTUHEHUI.

dusnyueckue 1 XMMUYECKHEe CBOMCTBa aMUHOB (PEAaKIMU ¢ KMCIOTaMH M TOPEHHsI) U aMUHOKHCIIOT (Ha 2

npuMepe rauipHa). HaGmoneHre n onvcanue JeMOHCTPAIIMOHHBIX OTBITOB: JIEHATYpAIHsl OCIKOB IpH

HarpeBaHUU, IBETHBIE PEAKIIMU OEJIKOB
Pa3nes 7. BbicokOMOJIeKYJISIPHbIE COeIMHEHUS 2
Tema 7.1. Copepxxanue yyeOHOro MmarepuaJia 2 OK 01
IInacTmaccel. IIpakTHYeckHe 3aHATHA 2 OK 02
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Kayuyku. Bonokna

[Tpaktuueckas padora Nell. «CunHTe3, aHAMKM3 U KIacCU(UKAIUS BHICOKOMOJICKYJIIPHBIX COSAMHEHUN
OCHOBHbIE TIOHSITUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, MOJIMUMEp, CTPYKTYypHOE
3BEHO, CTENEeHb MOJUMEpU3AINK, CpeAHssl MoJieKyispHas wmacca. OCHOBHBIE METOJAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — MOJIMMEPHU3AIUS U TTOJIMKOHICHCAIIHS.

OzHakoMjieHHEe ¢ o00pasllaMd HOPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:
MJIaCTMAacChl  (MOJUATWIICH, MOJUIPONUIICH, MOJUBUHUIXIOPUI, TOJUCTUPON); HATypalbHbId U
CHHTETHYECKHE Kaydyku (OyTaJHCHOBBIN, XJIOPOIPEHOBBIA U U30IPEHOBBIN); BOJIOKHA (HATypasbHbIC
(XJ710MOK, 1IEPCTh, MIENK), UCKYCCTBEHHBIC (alI€TaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKUE (KApOH U
JIaBCaH)

OK 04
[IK 4.1

KonTpoasnas padora 3
PKT Ne3

CTpyKTypa 1 CBOMCTBAa OPraHUYECKUX BeIecTB (10 pasjaenam 3-7)

ITpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEPKAHME

12

Pa3znen 8. Xumus B ﬁbITy H HpOI/I3BOI[CTBeHHOﬁ ACATCJIbHOCTH Y€JI0BCKA

12

Tema 8.1.

XuMHudyecKkre
TEXHOJIOTHH

B TTOBCETHEBHOM
5 npodecCuoHaTbHOU
JIeSITEILHOCTH YeJIOBEKa

Coaep:xxanue yueOHOro MaTepuaJia

12

[IpaBuna 3KOIOTHYECKU 1EJIECOOOPA3HOTO MOBEACHUS B OBITY U TPYJIOBOM NEATEIHHOCTH B IEISIX
COXpaHEHUs CBOETO 370POBbS U OKPYKAIOIIEH NPUPOJIHON Cpe/ibl, ONACHOCTh BO3CHCTBUS HA KUBbIE
OpraHU3Mbl OPTraHMYECKHX BEIIECTB OTIEIBHBIX KJIacCOB (YIJIEBOJOPOJbI, CHHUPTHI, (HEHOIBI,
XJIOPOpPTaHUYECKHE TPOU3BOJAHBIE, albACTUABl W Jp.), IMOKa3aTedb NpPEAeNbHO JOMYCTUMOMN
KOHIICHTPAIIUU U €r0 UCTIOIh30BaHUE.

Ponp xumun B 0OecriedeHnH YKOJIOTUYECKOM, YHEPreTUUECKOM U MUIIeBON 0e30MacHOCTH, Pa3BUTHH
MEIUIIMHBI, CO3JaHUM HOBBIX MaTepHalioB (B 3aBUCUMOCTH OT BHAA MNPodecCHOHATBHON
JeSITEeIbHOCTH), HOBBIX HCTOYHHUKOB JHEPTUU (ajdbTepHATHUBHBIE HCTOYHHMKHU HdHepruu). Ilonarue o
Hay4YHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX peakiuil. [IpeacraBienus 06 o0mMMUX HaAyIHBIX
MPUHIIMIIAX POMBIIIJICHHOTO TOMYy4YeHHUs] BaXKHEWIIUX BeIIeCTB (HAa MpUMEpax MPOU3BOJICTBA
aMMHaKa, CepHON KUCIIOThI, METAHOJIA).

XuMus ¥ 3I0pOBbE YEJIOBEKa: MpaBuiia 0E30MAaCHOTO HCIIOJIB30BAHUS JIEKAPCTBEHHBIX MPENaparos,
OLITOBOM XMMHH B ITOBCEIHEBHON KU3HU

IIpakTHYecKHe 3aHATHA

[TpakTiueckast padora Nel2. «IIpuMeHeHEe XUMUYECKUX BEUIECTB M TEXHOJOTUH C yd4eToM OyayIiei
npodeCCHOHATIBHOM 1S TETbHOCTH.

Pemenne kelc-3a1a4 o0 TeMaM: MUIIEBBIE MPOAYKThI, OCHOBBI PALIMOHAIIBHOIO NMTUTAHUS, BA)KHEWUIINE
CTPOUTEIIbHBIE U KOHCTPYKLMOHHBIE MaTepHuaibl, CEIbCKOXO3SIMCTBEHHOE IIPOU3BOJACTBO, KPAaCKH,
CTEKJIO, KEpaMMKa, MAaTepuaiabl Uil JJIEKTPOHMKH, HAHOMATEpUasbl, TEKCTUJIBHBIE BOJOKHA,
UCTOYHUKH DHEPTUH, OPTaHUYECKUEe U MHUHEpAJbHBIE yI0OpEeHHS, JIEKapCTBEHHBIE M KOCMETHYECKHE
npenaparsl, ObITOBask XUMMsI, MaTepHalIbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHX BOJIOKOH.

3ammra: [IpencraBieHue pe3ysbTaTOB peIIEHHUs Keic-3a1ad B (GopMe MHHM-IOKIana (JIOMycKaeTcs

OK 01
OK 02
OK 04
OK 07
K 4.1
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HCIIOJIB30BaHHUEC Fpa(l)I/I‘IeCKI/IX H IPE3CHTAallMOHHBIX MaTCpI/IaJ'IOB)

IIpomeskyTounas arrectanus no gucuunjune: UKP, 3ager ¢ onenkoi -

Koncyabranus -

Bcero 78

[To xaxmoii TeMe OMHUCHIBACTCS CONEpKaHWEe y4eOHOro marepuana (B MUIAKTHYCCKUX €IWHWIIAX), HANMEHOBAHHS HEOOXOIMMBIX
1a00paTOPHBIX, TPAKTUIECKUX U UHBIX 3aHATHA. OOBEM 4acOB OMPENEIIICTCS M0 KaXI0U MO3UIINHA CTOIO1a 3.
*[IpoeccnoHanTbHO-OPUEHTUPOBAHHOE COJIEP)KaHUE MOXKET OBbITh PAcIpeneNieHO MO pasfenaM (TeMaM) WM CKOHIICHTPHUPOBAHO B
paznene [IpuknagHon MOIyJb

B ckoOkax yKa3aHO KOJIMYECTBO YacOB, BBIACICHHBIX Ha peaNU3alMi0 NPO(ECCHOHATBHO OPUEHTUPOBAHHOTO COAEPIKAHUS
(TeopeTuueckue 3aHATHs/1ab0paTopHbIe PabOTHI)

24




3. YCJIOBUA PEAJIMBALIUA TUCHUIIINHBI «XUMMUS»
3.1. TpeGoBaHMsA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecredeHn 0

OcBoeHue nporpaMMbl HHTEIPUPOBAHHOW Y4YEOHOM JMCLMIUIMHBI «XHMHUSD)
mpearnoyiaraeT Haluyue B MpodecCHOHATbHOM 00pa30BaTENbHOM  OpraHU3allvy,
peanusyromeil  00pa3oBaTeNbHYI0 MIPOrpaMMy CpeaHero oOmiero oOpa3oBaHHS B
npenenax ocoerust OITOIT CIIO na 6a3ze ocHOBHOTO 00IIEero 00pa3oBaHUs, Y4eOHOTO
kabuHeta. [loMenienre kKaOMHETa JOJKHO yIOBJIETBOPATh TPEOOBAHUSAM IMOCTAHOBIICHUS
ot 28 cents6psa 2020 roga Ne28 O6 yTtBepxkaenuu canutapubix npasui CII 2.4.3648-20
"CaHUTapHO-AMHJIEMUOJIOTUYECKUE TpeOOBaHUS K OpraHu3alysM BOCIUTAHUS U
oOy4deHus1, OTAbIXa U O3JI0POBJICHUS JAETEW U MOJOAECKU" M OBITh OCHAILIEHO THIOBBIM
o0Opy/lOBaHUEM, YKa3aHHbIM B  HACTOSIILMX TpeOOBaHUSAX, B TOM  YHUCIE
CHEHATM3UPOBAHHON yueOHOW MeOenblo U CpeacTBaMU OOy4YeHUsl, JOCTaTOUYHBIMH JJIs
BBIIIOJIHEHHSI TPEOOBAHUI K YPOBHIO MOJATOTOBKH O0YYaIOIIMXCS.

No HanmMmenosanne
I /;1 Y4EOHBIX OcCHaIlIeHHOCTh Y4€OHBIX MOMEIICHUN
MMOMEIICHUHN

1. | Xumuueckas XHUMUYECKHUE PEAKTUBBI, ITOCYAA.

nabopatopus | Becwl rexunueckue NO2246; TK1990.

(T"-470) Konopumerp ¢GoTO3AEKTpUUECKUN KOHIIEHTPAIIMOHHBIN
K®K-2 - 2.

Anmapat Kuma — 2.

[xad BbITSKHOM — 1.

Mydenbuas neus Tun CHOJI 1,62-5,1/9,3.
Ananmutndeckue Becsl BJIP-200 — 3.
Konopumerp doto-snekrpuueckuit ®IK-56M — 1.
Hentpudyra OIln-3.

Hentpudyra OITx-8.

pH metp-340.

Cnextpodoromerp — CD-2B.

Cymmibabii mikad — 1.

Bonsnas 0ans TY-46-22-587-75.

Cron nst xumudeckux uccnegoanmii — 10.
Cron—17.

Cryn — 33.

Tabnuua Menneneesa — 2.

Jocka kmaccHas — 1.

[xad kaxHbIN — 1.

[ItatuB nmst npoOUpoK — 6.

OnekTporuira — 1.

Oraxxepka MeTajuinyeckas s peaktuBoB — 10

2. | Kabuner Cron meramnnyeckuii — 14.
XUMUHU Cryn - 27.
(I"-206) DTaxXepKu METAJITMYECKHE /ISl peaKTUBOB — 9.

[lIxad BeITSIAKHOM — 1.
IlIxad BerepuHapHbIii — 4.
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Jocka kmaccHas — 1.

Ornerymmrens — 1.
Komma — 1.

Becwt BJIKT-500

XuMuyeckas mocyia

[lItatus byn3ena — 6.
Kamo3u — 3.
Portarop — 1.

Crenn — 14.
AsTtoxkmas — 1.

Jlocka o0bsBeHUM — 1.

IHITatuB MeTAJIMYECKUN — 6.

Lenrpudyra nadoparopuas [IJIMH-P10-01 «3aexon»
pH-meTp MmuwmmuBosnsT™MeTp pH-150M

bans BoasHas nadoparopnas LW-1

pH-meTp mmmuBonbT™MeTp pH-121

TepmocTaT 1is cymku 1abopaTopHoi nocyasl SUP-4
[Torenuno-merp JII1-58

Cnextpodoromerp ®OK-56M

XUMHUYECKHE PEAKTHUBBI,

doTosnekTpokosopumerp GIK

IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHI
(KOMILJIEKT JIMIIEH3MOHHOTO0 U ¢B0OoaHOTO I10)

No | HazBanue (muuensus\ceoooaHoe I10)

1. | Windows 7 JUTICH3HS

2. | Paint.NET cBoboaHoe 110

3. | Cucrtema ynpaBlieHUs TUCTAHITMOHHBIM cBoboaHoe I10
obyuenrem Moodle

4. | UadopmaliiOHHO-TIPABOBBIE CUCTEMBI" cBoooHoe [10 nis
['apant" 1 "Koncynprant+" oOyyJaronmxcs

5. | Microsoft office 2007 JIULEH3USA

6. | CucTeMbl aHTUBUPYCHOM 3aIUTHI JUTICH3US

nabopatopuu Kacnepckoro

26




3.2 TH®OOPMAIIMOHHOE OBECIIEYEHUE OBYYEHUA
IlepeyeHb OCHOBHOM M JONOJHUTEJIbHON JJUTEPATYPbI, HEOOXOAUMOI /1JI1 OCBOCHUSA
AMCIHUTLTAHBI

OcHoBHasi JiuTepaTypa:

1. Tabpuensa O. C. Xumus. bazoserit yposens. 10 kiacc : yaeonuk /O. C. ['abpuenss,
H. I'. Octpoymos, C. O. ITonomapeB — Mocksa : [Ipocsemenue, 2025. — 192 c.—
ISBN 978-5-09-107640-0.—TekcT: 271eKTpOHHBI.

2. I'abpuensn O. C. Xumus. bazoseiit ypoBenb. 11 knacc: yueOnuk /O.C. I'aGpuenss,
N.T". Octpoymos, C.FO. [TonomapeB — Mockaa : IIpocsemienue, 2025. —192 c¢.— ISBN
978-5-09-107641-7.—TekcT: 31EKTPOHHBIN.

JlonoiHuTEIbHAS JIUTEpaTypa:

1. T'muaka H.JL. O6mas xumwus : ydyeOHoe mocobue / H. JI. I'nunka. — Mocksa
:KnoPyc, 2021. — 749 c. — ISBN 978-5-406-08333-8. — URL:
https://book.ru/book/939867.— TekcT : 3EKTPOHHBIH.

2. TomnyOnsrx JI. I1. Xumus : yae6noe mocobue / JI. I1. ITommy6nprx. — KpacHosipck
:Kpacl'AY, 2018. — 306 c.— URL.: https://e.lanbook.com/book/130110. — Tekcr :
ANEKTPOHHBIN.

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

. DJICKTPOHHBIU.

Ilepeyenb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHON ceTu «HTEepHET,
HE00XO0AMMBIX /ISl OCBOEHMSI AU CIIUTIIUHBI

1.00pa3oBarensHble  pecypchl  HHTepHeTa. Xumus :© cabr. — URL:
http://www.alleng.ru. — Pexxum moctyna: cBoOOIHBINA.— TEKCT : 3JIEKTPOHHBIH.

2. Enunas xomnekiuss 1uudpoBbIx oOpa3zoBatenbHbBIX. :  caiit. — URL:
http://www.school-collection.edu.ru. — Pexum goctyna: cBoOomHbii— Tekcr
AIEKTPOHHBIN.

3. Komnekuusa «EcTtecTBeHHOHAy4YHBIE AKCIEPUMEHTHI» : Xxumus : calT. — URL:
http://experiment.edu.ru. — Peskum qoctyna: ¢cBOOOIHBIN.— TEKCT : AJIEKTPOHHBIH.

4 KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMSI YYEFHOM
JANCHOUITJIMHBI «XXUMMWS»

4.1 KoHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHHS Y4eOHOM IUCIUILINHBI

[ens xaxxmoit GopMbI KOHTPOJIS — 3aUKCUPOBATH MPUOOPETEHHBIE 00YYAIOIITMMCS
B pe3yJibTaTe OCBOCHHS Yy4eOHON AWCIMIUIMHBI 3HAHUS, YMEHHS, CIOCOOCTBYIOIINE
(hOpMHUPOBAHUIO KOMIIETEHITUH.

KoHTpoJib 1 OlleHKa PacKpBIBAIOTCA Y€pe3 YCBOCHHBIC 3HAHUS W MPUOOPETEHHBIC
oOydJaromuMucss  yMEHHS,  HampaBlieHHblE Ha  (QopMupoBaHuMe  OOMMX U
npo(heCCUOHATBHBIX KOMMETeHIMH. KoMmeTeHIMn MODKHBI OBITh COOTHECEHBI C
NpeaIMETHBIMU pe3ynbTraraMu. Jlsi KOHTpOJIS W OICHKH pPE3yJbTaTOB OOYyUYCHHS
NperoaBaTesb BHIOUpaeT GOPMbI U METOJBI C YIETOM MPOPECCHOHATH3AINN 00y ICHHSI
0 TIpOrpaMMe AUCIUTIIIHBI.
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B Teuenue cemecTpa UCIOIB3YIOTCS CIEAYIOIINE BUABI KOHTPOJIA:

- TEKYLIUH,

- pyOeKHBIH.

Tekymuii KOHTPOJIb MPEACTaBIseT CO0O0M TPOBEPKY YCBOCHHUS Y4EOHOTO
Marepuana TEOPETUUECKOTO U MPAKTHUYECKOr0 XapakTepa, PEryJspHO OCYILIECTBISIEMYIO
Ha MPOTSKEHUH CEMECTPA.

Texywuii koHmpoas 3HaHUW OCYIIECTBISETCS B (pOpME YCTHOIO M MHUCHMEHHOTO
ompoca CTyJEHTOB Ha 3aHATHAX, HalMCaHUWE M 3ammTa pedepara, COOOIICHHS WU
COCTaBJICHUE MpEe3eHTaluu (110 BBIOOPY), BHIIOJHEHUS MUCBMEHHBIX CaMOCTOSITENBHBIX,
(pOoHTaJIBHBIX JaO0OPATOPHBIX U  KOHTPOJIBHBIX pabOT, MPOBEPKH OOMMX WU
UH/IMBUIyQJIbHBIX 3aJJaHUM, B paMKaX CaMOCTOSATEIbHOW paboOThl, a TaKKe OJIAHKOBOTO
TECTUPOBAHMUS.

CamocTosiTenbHble PadOTHI MTPeIHA3HAYEHBI JIJIsI KOHTPOJISE YMEHUS pelliaTh 3a/1auu
Y BBIIOJHATH YIPAKHEHUS 110 IPOMJECHHON TEME.

KoHTposbHbIE paOOThl AAOTCS AJI MPOBEPKH 3HAHUM M YMEHUU OOydaroumuxcs,
MOJIyYEHHBIX B pe3yjibTaTe H3y4yeHUsd pazfena. MokeT 3aHMMaTh 4YacThb Y4eOHOIO
3aHATHS C pa300pOM MPABUIIBHBIX PELICHUIN Ha CIEAYIOIIEM 3aHATHH.

Texkyumii KOHTPOJIb TPAIAULMOHHO CIIYKUT OCHOBHBIM CPEACTBOM OOECIIEYEHUS B
y4eOHOM TIpolecce «OoOpaTHOM CBSI3W» MEXIy NpernojaBareieM H 00ydaroIHuMcs,
HEOOXOJIUMOU ISl CTUMYJUPOBaHUS PaOOThl OOYYAIOMIMXCSA U COBEPIICHCTBOBAHUS
METOJMKHU PENOJaBaHNs] YUEOHBIX TUCLIUILIUH.

PyGexubie xonTposbHbIe ToukH (PKT) mo aucrumivHe ompenencHbl B BHUIC
KOHTPOJIbHOHN (IIpOBEpOYHOI) pabOThl WM OJAHKOBOTO TECTUPOBAHMSI MOCIE HU3YUECHHUS
pa3zesia WIM HECKOJIbKUX TEeMaTHYeCKH OJM3KHX pa3leloB Mo aucuumuinHe. Bcero
npeanosaraercs npoectd 2 PKT B nmepBom cemectpe u 1 PKT Bo BTOpom cemectpe.

Tembl PKT
1 cemecTp
KourpouabHas padora Ne 1 «CTpoeHne BENIECTBA U XUMUYECKHAE PEAKLIUN
KonrpouabHas padora Ne 2 «CBoICTBa HEOPraHUYECKUX BELIECTB)
2 cemecTp
KounrpoabHas padora Ne 3 «CTpyKTypa U CBOMCTBAa OPraHUYECKHUX BEIIECTB

Koa u nHanmeHoBanue Pa3znen/Tema Tun oneHOYHBIX
¢popmupyembIix MepONpPUSTHI
KOMIIeTeHIIH I

Koa v HammeHoBaHme Paznen/Tema TectupoBanue
(popmupyembIx Y CTHBIN Onpoc
KOMIIEeTEeHIIU I Peurenue pacu€THbix 3a1a4
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OK 01. BeiOupats crioco6sr | Tema 1.1-1.7 Habmonenue 3a xogom

pelieHus 3aaa4 Tema 2.1, 2.2 BBITTOJIHEHUS MPAKTUKO-
npodeccuoHanbHON Tema 3.1 OPHUEHTUPOBAHHBIX
NEeITENbHOCTHA Tema 4.1 3aJlaHUH
MIPUMEHUTEIIBHO K Tema 5.1-5.4 [IpencraBinenue
pa3IMYHBIM KOHTEKCTaM Tema 6.1 pe3yJIbTaTOB

Tema 7.1 MPAKTUYECKUX U

Tema 8.1 1abopaTopHBIX paboT
OK 02. Fcrions30Bats Tema12,14,16,17  |/IPOBEACHHE XUMUYECKOTO
COBpPEMEHHBIE CPELICTBA Tema 2.1,2.2 JKcHcpuMeHTa
MOMCKa, aHaI13a 1 Tema 4.1,4.2 Boimonnenue
UHTEPHPETALNH Tema 5.2-5.4 KOHTPOJIBHBIX
uH(popmaIuu, u Tema 6.1 pabor no
MH(OpPMAIMOHHbIE Tema 7.1 pasjieIaM TUCHHITITHHEL

Tema 8.1 OneHka C&MOCTOHTGHB?O
BBIITOJIHEHHBIX 3aJaHUI
3amnura pelieHus Kerc-

TCXHOJIOTHH IJIA
BBIITIOJIHCHUA 3a1a4

npodeccCuOHaAIbHON .
eSTELHOCTH 3a/ay (c yuetoM Oymynieit
npodeccuoHaIbHON

OK 04. Tema 1.7 JESTEIBHOCTH)
DddexTuBHO Tema2.1,2.2 Brimonnenue 3amanui
B3aUMOJICUCTBOBATH U Tema 4.1, 4.2 IPOMEKYTOUYHOMN
paboTaTh B KOJUIEKTHBE U Tema 5.2-5.4 aTTeCTaluu
KOMaHIe Tema 6.1

Tema 7.1

Tema 8.1
[1K 4.1. OcyuiecTBasATh Paznen 1 Temnr 1.2, 1.6,
npeaBapUTEIbHBINA COOp 1.7.

JAHHBIX O TOTPEOHOCTSX,
[IeHaX Ha TOBAphI, pabOTHI,
YCIIyTH.

Pa3nen 2 Temsr 2.1.
Pa3znen 4 Temnr 4.1.
Pazgen 7. Temnr 7.1
Pa3nen 8. Temnr 8.1

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

MeToauka npoBeaeHus 3a4era ¢ oueHkou. [lpyMepHbie BOoNpochl U 3a1aHUs K
3a4eTy ¢ oueHKoi. Kpurepun oneHKH 3HaAHUII B paMKaXx 3a4eTa ¢ OLEHKOM.
DopMa IPOMEKYTOYHOM ATTECTALUM.

®opmbl TPOMEKYTOUHOM aTTECTallMM [0 XWMHHU, YCTAaHOBJIEHHBbIE pabodYuM
y4eOHBIM T1aHOM: MKP BBINOJNHSIETCS HA MEPBOM Kypce B KOHIIE MEPBOr0 CEMECTpa,
3auem c OyeHKOU CIAETCS Ha IEPBOM Kypce B KOHIIE BTOPOTO CEMECTPA.

Metoauka nposenenus UKP
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HUrtorosas kouTposibHas pabora (MKP) mo nucuuniuHe orpezaelieHa B BUJAC
KOHTPOJBHON paboThl, cojaepxamiel 3anaHus B TeCTOBOW (opMe U NPAKTUUYECKUE
3a1aHus (3a/1a4m), 0 TEMATUKE M3YUYEHHBIX pa3fenoB. [IpumepHble TUIIOBBIE 3aAaHUS K
PKT n UKP pa3menieHsl B OLICHOYHBIX MaTepUaax.

3auer (UKP) mpoBoauTcst Ha MOCIEAHEM 3aHATUU B BUIE€ KOHTPOJIBHON pabOTHI B
YCTaHOBJICHHOE pacnucanueM BpeMs. Ha BoinmonHeHnue 3ananuii orBoauTcss 60 MUHYT, 11O
pe3yibTaTaM MPOBEPKU CTYIAEHT IOJIY4YaeT 3a4TE€HO, €CIIM OLEHKA «5»-0TJIIMYHO, «4»-
XOpOLIO WM «3»-yAOBIECTBOPUTEILHO M HE 3auyTeHo, eciu pesdyapbrat HUKP «2»-

HCYOOBJICTBOPUTCIIBHO.

IIpumepnbie 3ananus xiasa UKP
(OK 01, 02, 04, 07, IIK 4.1)

Yacro 1

Il evinonnenuss 3a0anuti 1-3 ucnoawvzyime ciedyrowull psio XUMUYECKUX ITeMEHMO8.
Omeemom 6 3adanusx 1-3 sensemcs nociedo8amenrbHOCmsb YU@Dp, noo KOMopvIMu

YKA3AHblL XUMUYECKUE DTIEMEHNIbL 8 OAHHOM pﬂdy

1. Bi 2)N

3) Br

HP  5)CI

OHpGI[CJII/ITe ATOMBI KaKHUX W3 YKA3aHHBIX B PAAY 3JICMCHTOB HMCIOT 3JICKTPOHHYIO

KOH()MI'ypaLMIO BHELIHETO SHEPIeTHIECKOT0 YPOBHs ns2Np°.

3 YKa3aHHBIX B pAAY XUMHYCCKHUX 3JICMCHTOB BBI6CpI/IT€ TPHU 2JICMCHTA, KOTOPLIC B

[Tepunoanueckoil cucreme xumuueckux 3semeHToB . M. MenneneeBa HaxosITCs B
IJIAaBHOM MOATPYIIe OAHOW rpynibl. Pacnonoxute BbIOpaHHBIE AJIEMEHTHI B MTOPSIIKE

ocJIabJIeHUs HEMETAJNIMYSCKUX CBOMCTB.
N3 uncna YKa3aHHBIX B pAAy 3JICMCHTOB BBI6epI/ITe ABa 3JICMCHTA, KOTOPBIC MOT'YT

MIPOSIBIIATH CTENEHD OKUCIICHUS +7.

HOHHAas CBA3b

a) NaHCO3
6) H.O
B) NH3

W3 npenioxkeHHOTO TIEpeyUHs BHIOEPHUTE JIBA COSAMHEHUS, B KOTOPBHIX MPUCYTCTBYET

F) Cag(PO4)2
II) PC15

YcTaHoBUTE COOTBETCTBHE MEXTy HA3BaHHEM BEIIECTBA M KJIACCOM/TPYTIION, K
KOTOpPOMY(-0i) 3TO BEIIECTBO MPUHAJICKUT.

Ha3zBanue BeniecTBa

Kaacce/rpynna

a) TUIPOKCH]T KaJIbIUs
0) muruapodocdat HaTpUs
B) okcup azota (V)

1) conb kucnas

2) OKCHUJI OCHOBHBIN
3) OKCHJT KUCTTOTHBIN
4) ocHOBaHUE

6. YcTaHOBUTE COOTBETCTBHUE MCKIY CXeMOu p€aKiyn U NIBMCHCHUCM CTCIICHU

OKHCJICHHS a30Ta B HEH.

Cxema peakuuu

HN3MeHeHMe cTeNeHN OKUCJIEHHUS a30Ta
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a) NH,CI + CuO = CuCl, + H,O + N, + 1) oT -3 10 +2
Cu 2) ot +5 o +4
6) HNO3(pas6) + Pb = Pb (N03)2 + H,O + 3) ot 0 10 +5
NO 4) ot +5 o +2
B) NH;+ 0, = NO +H,0 5) or-3 100

/. YCcTaHOBUTE COOTBETCTBUE MEXK/Ty HA3BAHUEM COJIM U €€ OTHOIICHUEM K TUJIPOJIU3Y.

HaszBauue con

OTHOLIEHHE K THAPOJIN3Y

a) OpoMuJ1 HaTpuUs

0) ¢ocdar kanus

B) XJIOPH]T HATPUS

) cyJab(pua aTFOMUHUS

1) ruapon3 Mo KaTHOHY

2) ruApOAn3 0 AHUOHY

3) ruapoJI3 O KATUOHY U aHUOHY
4) ruapoan3y He MOABEepraeTcs

8. YcraHoBUTE COOTBETCTBUE MEXAY (DOPMYJIIOi BElIeCTBA U MPOAYKTaMH,
00pa3yIoIUMHUCS TPHU AIEKTPOIN3€ BOJHOTO PACTBOPA 3TOTO BEIECTBA HA MHEPTHBIX

QJICKTpOdax.
q)OpMyJ'la BelICCTBA HpO)IYKTLI IJICKTPOJIN3A
a) Na,S 1) Cu, Br;
6) Na3PO4 2) CU, O,
B) CuBr» 3) H2, S
F) AlBI’3 4) H2, 02
5) H2, Br,
6) Al, Br,

9. VYcraHoBUTE COOTBETCTBUE MEXKIY YPABHECHHEM PEAKIIUU U HAPABICHUEM

CMCIICHMUS ITOJTOXKCHUA
yeesinuenuu 0aeneHus.

XUMHYCCKOI'O PaBHOBCCUS npu

YpaBHeHHe peaKkuMu

HanpaBienue cMenieHusi XHMH4€CKOT0
PaBHOBeCHS

a) 2H2(r) + Oz(r) =2H,0 + Q

0) Fe203(1s) + 3COry = 2Fe(s) + 3CO,
-Q

B) Nogry + 3Ham) = 2NH3) + Q

F) CO(F) + 2H2(r): CH3OH(F) + Q

1) cmentaeTcss B CTOPOHY NPOIYKTOB PEAKIIUU
2) cMeniaeTcsa B CTOPOHY UCXO/IHBIX BEILIECTB
3) HE MPOUCXOAUT CMEIIICHUS PAaBHOBECHUS

10.13 nmpeyioxKeHHOT0 TIepeyHs BHEITHUX BO3/IEHCTBUIA BHIOEPHUTE /IBA THUIIA PEAKIIUA,
K KOTOPBIM MOYHO OTHECTH B3aUMOJEHCTBHE MeAU C Xytopuaom xkenesa (I11).

a) HeoOpaTumas

0) KaTaguTHYeCcKas

B) oOpatumast
Yacrp 2

I') FeTEpOreHHas
1) 3aMEIICHUS
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11. K 285 r. PactBopa cynbara HaTpusi ¢ MmaccoBoi noiet conu 20 % nodasunu 50 r
3TOM k€ conu. Onpeaenure MacCoBYIO JIOJII0 COJIM B TIOJy4eHHOM pacTBope. OTBeT
3aMUIIATE C TOYHOCTBIO JI0 IECATHIX B Y%o.
12. PaccTtaBbTe B ypaBHEHUHU KOADOUIIMEHTH METOIOM AJICKTPOHHOTO OalaHca, yKaKUTE
OKHCJIUTENIh U BOCCTAHOBUTEIIb.
Na;SOz + KMnOs + H2SO4 = NaSO4 + MnSO4 + KoSO4 + HO

13. OcymiecTBHUTE MPEBPAIICHUS:

C CO CO KHCOs3 CO, CaCOs; CO:
14. Kakas macca 25 %-Ho COISTHOM KUCIOTHI MoTpedyeTcs Wi pacTBopeHust 20 rpaMm
okcuna meau (I1)?

Kpurepuu onenku kauecrsa 3HaHuil crygeHToB no UKP

3auer (MKP) mpoBoaWTCS Ha MOCIEIHEM 3aHSATHW, HA BBHINOJHEHUE 3aJaHui
otBoauTcs 60 MUHYT, TIO pe3yabTaTamM MPOBEPKH CTYJICHT MOJYy4YaeT 3a4TE€HO, €CIIU
OLIEHKA «S»-0TJIHMYHO, «4»-XOpOIIO WIH «3»-yIAOBJIETBOPUTENBHO M HE 3a4TEHO, €CIHU
pesynbTat UKP «2»- Hey10BIETBOPUTEIBHO.

Pexomenodyeman wikana nepeeooa nepeuiHvlX 041108 8 NAMUOAIbHYIO WIKATLY

«2» «3I» «4» «5»

Menee 5 6-8 9-10 11-13

Ouenka «5» (OTIMYHO) BBICTABISETCS, €CIM CTYIEHT IOKa3bIBaeT TIITyOOKHE
3HAHUA 1O  TEOPETHMYECKMM  BONPOCAM,  BIAJEET  OCHOBHBIMH  IOHATHSIMU,
TEPMUHOJIOTHEH, yMEET MPaBWIbHO, 0€3 OIMMOOK BBHINOJHATH MPAKTUYECKHE 3a/IaHMs.
Takum  oOpa3oM,  mpocnexuBaercs  CHOPMHUPOBAHHOCTH  COOTBETCTBYIOIIMX
KOMIIETEHIIMU, T.K. OTBET MOJIHBIN, I0KA3aTEJIbHbIA, YETKUW, TPAMOTHBIN.

Ouenka «4» (XOpoIIO) BBICTABISETCS, €CIW CTYJEHT TMOKa3bIBaeT TIyOOKHe
3HAHUS 10  TEOPETUYECKUM  BOIPOCAM,  BJIAJEET  OCHOBHBIMH  IOHSATHSMH,
TEPMHUHOJIOTHEH, HO JOIyCKA€T OTAEJIbHBIE HE3HAUYMUTEIbHBIE HETOYHOCTH B
(GopMyIUpOBKaxX, ONPEAENCHUSIX U T.M., YMEET BBHIMOJHITH MPAKTUYECKUE 3aJaHUs, HO
JOMyCKAaeT OTHeNbHbIE HE3HAYUTeNbHble OMmMOKH. B 1enoMm oTBeT MOJHBIH,
JOKa3aTeNIbHbIN, YEeTKUH, TPaMOTHBIM, T.e. MPOCIEKUBAETCS CHOPMUPOBAHHOCTD
COOTBETCTBYIOIIUX KOMITETCHIIM.

Ounenka «3» (yAOBIETBOPUTENIBHO) BBICTABIISIETCS, €CJIM CTYAEHT IOKa3bIBACT
3HAHUA MO  TEOPETHMYECKMM  BONpPOCAM,  BIAJEET OCHOBHBIMH  IOHATHSIMU,
TEPMHUHOJIOTHEH, HO JIOMYyCKaeT OIMOKH, YMEET YACTHUYHO BBIMOJHATH MPAKTUUYECKUE
3amanus. B memom  mpocnexuBaeTcss  C()OPMHUPOBAHHOCTH  COOTBETCTBYIOIIMX
KOMIIETEHIIMIA, OAHAKO OTBET HETOCTATOYHO MOCIIEI0BATENICH, TOKA3aTEJIEH, TPAMOTEH.

Ouenka «2» (HEYIOBIETBOPUTEIBHO) BBICTABIISIETCA, €CJIM CTYIAEHT HE
[TOKa3bIBAET 3HAHUS [0 TEOPETUUYECKOMY BOIPOCY, TOMYCKAET OLIMOKH, HE BBLACISAET
IJIABHOTO, CYIIECTBEHHOTO B OTBETE, HE YMEET MpPaBUIbHO, 0€3 OLIMOOK BBIMOJIHATH
MpaKTUYECKUe 3aJaHusi. TakuMm o0pa3oM, OTBET IMOBEPXHOCTHBIN, Oe310Ka3aTelbHBIH,
JOITyCKAIOTCS peueBble OMIMOKHU, T.€. KOMIETEHIIMH HEe COPMUPOBAHBI.

MeToauka npoBeeHUs 3a4eTa ¢ OLeHKOM
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B coorBercTBUM ¢ nencTByromuM B [lonokeHneM 0 TEKyLIeM KOHTPOJE 3HAaHUHN U
npoMeXXyTOuHOM arrectanuu  oOyuaromuxcs ¢akyiaprera CIIO B Kypckom T'AY
CTYJICHT, BBITTOJTHUBIIIHMI BCE PyOEKHBIE KOHTPOJIBHBIE TOUYKHU Ha «4» H «5%», MOXKET OBITh
OCBOOOXKIECH OT Coauyd 3ayeTa ¢ OLEeHKoW. EMy mpocTaBisercs uUTOroBasl OIlCHKA Ha
OCHOBE Pe3yJIbTaTOB, MMOJYUYEHHBIX Ha PYOEKHBIX KOHTPOJIbHBIX TOYKAX.

Py6exnnie kortposibHbie Touku (PKT) mo mucnumniauHe ompeneneHsl B BUIE IBYX
KOHTPOJIBHBIX pa0dOT WJIM TECTHPOBaHUA B 1 cemMecTpe W OJHOW KOHTPOJBHON pabOThI
WJIM TECTUPOBAHMUS BO 2 CEMECTPE.

Ecnu cryneHT He BBINOJIHAET 337aHUsl B paMKax pyOekKHOTro KOHTPOJISI Ha
«XOPOIIO» U «OTIUYHO», TO MPOXOJUT MPOMEXKYTOUHYIO ATTECTALUIO B TPAAUIIMOHHOM
bopme. 3auem ¢ oyenxoii IpeAnoNaraeT OTBET CTyI€HTa Ha 1 BOIPOC U pellleHHe 3a1auu.
3a4eT ¢ OLEHKOW MPOBOAUTCS Ha MOCJIEAHEM 3aHATHUM MO pacnucaHuto. Bo Bpems
IIPOBE/ICHUS 3a4eTa C OLIEHKOM Ha MOJTrOTOBKY K OTBETY jgaercsi He Oosee 40 MHUHYT.
Jlanmee — OMH CTYJIEHT OTBEYAET, OCTAIIbHBIEC TOTOBSATCH.

IIpumepHbIe BONPOCHI K 3a4eTy € OLEHKOM
(OK 01,02, 04, 07, IIK 4.1)

1. OcHoBHbIe TOHATHA XuMHH. BemiectBo. ATom. Monekyna. XUMHUYECKUA HIIEMEHT.
Amnorponius. IlpocTeie W clokHbIE BellecTBa. KauyecTBEHHBIM M KOJIMYECTBEHHBIN
COCTaB BEIIECTB. XHUMHUYECKHE 3HAaKu U (opmynbl. OTHOCHTENbHBIE aTOMHAs U
MoJIeKyIsipHasi Macchl. KosinuecTBo BemiecTna.

2. OcHOBHBIE 3aKOHBI XUMHH. CTexuomeTpusi. 3aKOH COXpPaHEHHS MAacCChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTAaBa BEILECTB MOJIEKYJISIPHOW CTPYKTYpPhI. 3aKOH ABOTraJipo U CIAEACTBUS
UX HETO.

3. [lepmonnueckuii  3akon J.M. MengeneeBa. Otkpeitue J[.M. MeHneneeBsiM
ITepuomuueckoro 3akona. [lepronuueckuii 3akoH B popmynuposke .M. Menaeneena.

4, Ilepuonudeckas TabIWIla XHMHYECKUX OJJIEMEHTOB — TIpaduueckoe OTOOpakeHHE
nepuoandeckoro 3akoHa. CTpyKTypa MEpUOAMYECKON TaOJMUIbl: MEepUoabl (Majbie U
OoJpIIINE), TPYIIHI (T1aBHAS U TOOOYHAS).

5. Ctpoenue aroma u nepuogudeckuii 3akon [I.1. MenaeneeBa. ATom — clioKHasi 4acTHIIA.
SAnpo (IpOTOHBI W HEUTPOHBI) W IJNEKTPOHHAs o6onouka. M3oromsl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB DJIEMEHTOB MaJIbIX TIEPUOIOB.

6. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJIBIIINX ITEPHUOI0B
(mepexoHbIX 37eMeHTOB). [loHATHE 00 opOHUTANsIX. S-, p- U -opOUTATH. DICKTPOHHBIC
KOH(HUTyparuy aTOMOB XUMHUYECKUX IJIEMEHTOB.

7. CoBpeMeHHas (OpMyJIUPOBKA MEPUOJAUYECKOTO 3aKOHA. 3HAYEHUE TNEPHOTUIECKOTO
3aKOHA U TEPUOJUYECKOM CHUCTEMBI XHUMHUUYeCKUX 3ieMeHToB JI.M. Menneneea mist
pa3BUTHUS HAYKU U TIOHUMAaHUSI XUMAYECKON KapTUHBI MUPA.

8. Honnas xmmmueckas cBsizb. KaTwoHBI, WX oOpa3oBaHWE W3 aTOMOB B pE3yJbTaTe
mpoIriecca OKHUCICHUs. AHUOHBI, UX 00pa3oBaHHWE W3 aTOMOB B pe3yJibTaTe Ipoliecca
BOCCTaHOBJIeHUSI. MlOHHAs CBs3b, KaK CBSI3b MEXKAY KaTHOHAMU W AHMOHAMM 32 CYET
ANEKTPOCTATUYECKOTO MpUTHKeHUs. Kiaccudukamus MOHOB: 10 COCTaBY, 3HAKY 3apsa,
HaJUYMIO0 TUAPATHOM 000s10uku. HMoOHHBIE KpucTamiMueckue pemeTkd. CBoHcCTBa
BEILIECTB C MIOHHBIM TUIIOM KPHUCTAJNIMUYECKOMN PEIIETKH.

9. KoBasieHTHass xXuMHYEeCKas CBS3b. MexaHuU3M 00pa3oBaHUS KOBAJICHTHON CBS3HU
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

(OOMEHHBI# M JOHOPHO-AaKIENTOPHBIN). IEKTPOOTpPULATENILHOCTh. KoBajgeHTHbIE
NOJISIpHAsT M HENoJisIpHas CBA3UM. KpaTHOCTh KOBAJEHTHOM CBsI3U. MOJNEKYJISIpHBIE U
aTOMHBIE KpHUCTaJUIM4YecKue pemeTrku. CBOWCTBA BEHIECTB € MOJEKYJISIPHBIMU U
ATOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAMU.

Merannuyeckass CBsi3b. MeTaluiMueckass KPUCTAJUIMYECKas PElIeTKAa M METaJuIM4ecKas
XUMHUYECKas CBsA3b. PDU3NUECKHE CBOMCTBA METAJLIIOB.

ArperaTHple COCTOSIHMSI BELIECTB M BOJOPOJHAs CBsI3b. 1BEpHOE, JKUIKOE U
razoo0pa3Hoe cocrosiHusi BenlecTB. Ilepexon BemiecTBa M3 OJHOTO arperaTHoro
COCTOSIHMSA B ipyroe. BomopoaHas cBA3b.

Hucnepcuble cuctembl. l[lonstue o mgucnepcHoi cucteme. JlucnepcHas ¢daza u
nucnepcroHHas cpena. Kimaccudukanus aucnepcHbix cucteM. [ToHsATHE O KOJUIOUHBIX
CHUCTEMAX.

PactBopel. PactBOpenne. PactBopumocThs BemiecTB. HachllieHHbIE, HEHACHILICHHBIE,
NEPECHIIICHHBIE PACTBOPHL. 3ABUCUMOCTh PACTBOPUMOCTHU Ta30B, KUIAKOCTENH U TBEPIBIX
BEIIIECTB OT pa3IM4HbIX (PaKTOPOB. MaccoBas 10151 paCTBOPEHHOTO BEIIECTRA.
DJIEKTPOJIUTHYECKAsE JUCCOLMAIUSA. JIEKTPOIUTHI W HEDJIEKTPOJIUTHL. MeXaHU3Mbl
3JIEKTPOJIMTUYECKON HCCOLMALIMU ISl BELIECTB C PA3JIUYHBIMU TUIAMH XUMHUYECKOU
cBs3U. ['mapaTrpoBaHHbIE U HETMAPATUPOBAHHBIE HOHBI.

Crenenp d3JeKTponuTHUYECKOM aucconanuud. CuibHbIE U CJIa0ble  AJIEKTPOJIUTHI.
OCHOBHBIE MOJIOKEHUSI TEOPUU BIEKTPOIUTUYECKON nuccounanuu. KucinoTsl, OCHOBaHUS
Y COJIM KaK DJIEKTPOJIUTHI.

Knaccudukarms HeopraHI4ecKuX COSAMHEHUI U X CBOMCTBA

Kucnotsr u ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOIUTHI, X KIACCU(PUKALINS 110 Pa3TUIHBIM
NpU3HaKaM. XHMHUYECKHE CBOWCTBAa KHUCIOT B CBETE TEOPUU DIICKTPOJUTUYECKOU
nucconuai. OcoOOEHHOCTH B3aMMOJICUCTBHS KOHIICHTPUPOBAHHOW CEPHOUM M a30THOMU
KUCIOT ¢ MeTayiaMu. OCHOBHBIE CITOCOOBI MOTYUYEHUS KUCIOTHI.

OcHoBanusg W ux cBoicTBa. OCHOBaHUSI KaK JJICKTPOIUTHI, MX KIACCHU(PUKALUS IO
pa3IMYHBIM NpPHU3HAKAM. XHMHUYECKHME CBOWCTBA OCHOBAaHHM B CBETE TEOPHUH
AJIEKTPOJIMTHYECKON Aucconrannu. Pa3nokeHne HepacTBOPUMBIX B BOJE OCHOBAHHUM.
OcHOBHBIE CTIOCOOBI TTOJTYYEHHS] OCHOBAHUI.

Comu u ux cBoiictBa. Conu Kak 3JeKTpoiauThl. Cojii CpelHHEe, KHUCIble U OCHOBHBIE.
XUMHUYECKA CBOMCTBA COJIEM B CBETE€ TEOPUM DIICKTPOIUTUYECKOM JUCCOLIMALIUU.
CriocoObl MoJTydeHus CoJie.

I'mpponus comen.

Oxcunbl u ux cBoiictBa. ConeobOpasyromue u HecojaeoOpasyromme okcuibl. OCHOBHBIE,
aMm(pOTEepHBIC W KHUCJIOTHBIE OKCHJBL. 3aBHCHUMOCTh XapakTepa OKCHJIa OT CTEMeHHU
OKHCJIEHUSI 00pa3yIollero ero Meraunia. XUMUYECKHe cBOilcTBa OokcuaoB. [lomyuenue
OKCHUOB.

OKUCIUTENLHO-BOCCTAHOBUTEINIbHBIE peakiuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHoBUTENb W OKHCIeHHWE. MeTon 3JeKTpOHHOro OajaHca s
COCTAaBJIEHUS] YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

CkopocTp xumuyeckux peakuuid. I[loHsATHE O CKOPOCTH XHWMHYECKHX PpEaKIIHil.
3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIHA OT PAa3IUYHBIX (DAKTOPOB: MPUPOJIBI
pearupyrommx  BENIECTB, WX  KOHIEHTpPAalUWH,  TEMIEPATypbl,  IOBEPXHOCTHU
COIPUKOCHOBEHUS M UCITOJIb30BAHUS KAaTaIn3aTOPOB.

OOpatumocTh XUMUYeCKuX peakiuil. OOpatumble W HeoOpaTHMblE pEaKIuu.
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25.
26.
217,
28.
29.
30.

31.

10.

11.

XHUMHUUYECKOE PaBHOBECUE U CIIOCOOBI €10 CMEILIEHUS.

Tumbel kpucTAIMYECKUX pemEToK. YacTuubl Jexanme B y3JIaX KPHUCTANIMYECKON
peméTku. Tun cBsA3U Mex 1y dyactuiamMu. [Ipumepsl BeecTs. Pu3nyeckne CBOMCTBA.
Koppo3us metamios. Xumuyeckas U 31€KTPOXUMUYECKAsT KOPPO3USL.

Mertasuibl TIaBHBIX MOATPYN. MeTalibl MOOOYHBIX TOATPYIIIL.

DnekTpoin3. XUMMHUYECKUE UCTOYHUKH ToKa. [Ipoliecc Ha aHO/IE U Ha KaTOJE.

I"anorensl. Haxoxnenue B mpupoje. CTpoeHue u cBocTBa aToMOB. ['aloreHOBOI0POAbI
Y TaJIOTE€HU/IBI.

Xanbkorensl. Cepa. Haxoxnenue B mpupone. Ilomydenuwe Kucimopoga U CEpBL.
CepoB0oOpO/I, CEPOBOJOPOTHASI KUCIOTA, CYJIb(UIBI.

I'eneTnueckasi CBsI3b MEXKJYy KJIacCaMd HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB.
I'eneTnueckuil psanx sMeMeHTa — MeTauia. ['eHeTHYecKUil psijy dJIeMEHTa — HeMeTallla.
['eneTnueckuil psi AIEeMEHTa — METaia, KOTOPOMY COOTBETCTBYIOT aM(OTEPHBIE OKCHUJ]
Y TUAPOKCHUI.

IIpumepHbIe 321a4M K 3a4€Ty € OLEHKOI
(OK 01,02, 04, 07, IIK 4.1)

Ocy1iecTBUTE CIEAYIONINE MPEBPALCHUS:

CuCl; >CuOHCI—Cu(OH),;—>CuO—Cu(NOs3)..

Hanummre ypaBHEHUS peakuil.

Ocy1iecTBUTE CIIEYIONINE TPEBPAIICHUS:

FE(OH)e, —>FeOHSO4 —)FEz(SO4)3 —> FG(NOg)g —>FePO4

Hanummre ypaBHeHUs peakuuil.

Hanwumure rpadpudeckoe nzoodpaxkenue Gopmyssr Ca(HSOy), , Ha3BaHHME 3TOM COJH, KaKk
€€ MOXXHO TIOJNy4UTh U TPEBpPATUTh B CPEIHIO, HOpMaibHyr coiib? Hamumure
ypaBHEHUSI COOTBETCTBYIOIIMX PEAKIIUH.

YuuteiBas aMQOTEPHOCTh, HAMUIINTE YypPaBHEHHUS PEAKIMA CIEIYIOIUX OKCUIIOB C
KHCJIOTOH M 11esioubio: PbO, ZnO, Mn,0Oy

CocraBbTe ypaBHEHHUS PEAKITHi, C TTOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH CIIEAYIOIINE
MIPEBPAIICHUS

Hanwr cnenytonue okucibsl MmetamwioB: CaO, CuO, ZnO, Fe,O3 , Mn,O7 . Ykazars, kakue
W3 HUX OCHOBHBIC, KHUCJIOTHbIE U amdotepHble. Hammcath ypaBHEHHS peakiuii
PACTBOPEHHMSI DTUX OKUCIIOB B KUCJIOTE U IICIIOYH.

Kakoe u3 ykazannbix BeniecTB Oyaet pearuposats ¢ KOH?

A|203 , N,Os ,CI’Q(SO4)3 , Ba(OH)g . HPO; , Zn(OH)z, CuO.

Hanummre ypaBHeHus: peakuuid.

OcymiectButh crneayromnmii nuka npespamieruii: CaCl, —-Ca(NO3z),—» CaCO; —»CaO —
Ca3(P04)2.

[Tonbepute Mo nBa ypaBHEHHUS B MOJEKYJSIPHOM BHUAEC K KKIOMY U3 MOJICKYJISIPHO-
nonHbIx: Ca?*+ CO32 =CaCOg

CocraBbTe MOJICKYJISIDHBIE M MOJICKYJIIPHO-MOHHBIE YPaBHEHUS TUIPOJU3a COJIEH:
Ba(CN); ,CrCls.

[Tonbepute Mo nBa ypaBHEHHUS B MOJEKYJSIPHOM BHUAEC K KKIOMY U3 MOJICKYJISIPHO-
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28.

nonHbix: Cu(OH),+2H*=Cu?* +2H,0.
CocraBbTe MOJIEKYJSIDHBIE M MOJIEKYJIIPHO-UOHHBIE YPaBHEHUS TUIPOJU3a COJIEH:
NazPOq4 ,MgC|2
[TonapHo cMemany pacTBOPhl CIEAYIOIMIUX BEIIECTB, HAIMWIIUTE HWOHHBIC PEaKIUU
obmena: MgCl,+KOH-
CocraBbTe MOJIEKYJSIDHBIE M MOJICKYJIIPHO-MOHHBIE YPaBHEHUS TUIPOJU3a COJIEH:
Na,C,04 , NH.Br.
[TogOepute Mo 1Ba ypaBHEHHUS B MOJEKYJSIPHOM BHUAE K KKIOMY U3 MOJIEKYJSPHO-
noHHbIX: Fe?* +20H = Fe(OH),]..
CocTaBbTe MOJICKYJISIPHBIE W MOJICKYJISIPHO-UOHHBIE YPaBHEHUS THUAPOIU3A COJICH:
Ca(CN)z , Cf(NOg)z .
[TormapHo cMemianyd pacTBOPhI CIEAYIOMIMX BEIIECTB, HAMMUIIUTE HWOHHBIE PEaKIINU
obmena: Ba(OH), + HCl—
CocraBpTe CXeMy HOHHOTO OanaHca u mogoepute kodddurmentsr B peakmuu: HzAsO3 +
KMnO, + H,SO4—-»H3AsO4 + MNSO,4 + K,SO4 + H,0 .
VYKaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU PEaKIUU.
CocTaBpTe cxeMy 2JIEKTPOHHOTO OanaHca U noadepute KodphumeHTs! K peakuun: KpS
+ KMnQO4 + H,SO4—-MnSO4+ S + K,SO4 + H0 .
Kakoe BemiecTBO SIBISETCS OKHUCIMTENIEM, a KAaKO€ BOCCTAHOBUTEIIEM B MpeblaylIeH
peakunu?
CocraBbTe cXeMy MOHHOTO OanaHca W moadOepure koddduuuentsl B peakuuu: HCI +
K>Cro07;—CrCl; + KCI + Cl, + H,O .
VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOM pEaKIUU.
CocraBpTe cxeMy MOHHOTO OanaHca W moabepute koddduimeHTs B peakuu: SNSO4 +
KMnQO, + H2804—>SH(SO4)2 + MnSO,; + K,SO,4 + H,0 .
VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU pEaKIUU.
CocraBbTe cxeMy MOHHOTO Oananca u nogdepure Kod(pGUIIMEHTHI B PEaKIIUU:
Na,FeO, + Cl; +NaOH — Na,FeO, + NaCl + H,O .
YKaXUTE OKUCIUTENIb U BOCCTAHOBUTEIIb B JAHHOW PEaKIUU
Ocy1ecTBUTh UK MPEBPAIECHUN:
Fe(OH)s—Fez(S04)3—>Fe(NO3);—>Fe(OH);—Fe,0s.
3aKOHYNTE ypaBHEHUS CIICAYIONIUX MPEBPANCHU:
K>0,+KI+H>S0,—
K>0,+KMnO4+ H,SO4—
KBr+ H,S0,—S0.,...
Kl+ H,SO,—H-S....
KCIO3+KNO;—
Pacrionoskute Beriectsa, popmyiibl kKoTopbix CoHs—NH;, NH3, (CeHs)NH u CgHsNH,, B
MOPSIIKE YCUJICHUS OCHOBHBIX CBOMCTB. [losicHUTE OTBET.
Haiinure wmaccoByr0 [OMI0 THUAPOKCHIA HATpUs B pPACTBOPE, MOJYYEHHOM IIPU
B3aumoiericteuu 0,69 r. Hatpust u 130 M. BoabL.
B 400 r. 5%-ro pactBopa rumpokcuaa Harpus nobaswim 0,92 r. Hartpus. Beramcnure
MAaCCOBYIO JIOJIIO IIENIOYH B MOJYUYEHHOM PacTBOPE.
JlaHbl YeThIpe BeIEeCTBAa: IUXPOMAT HATPHUsA, KOHUECHTPUPOBAHHAS CEpHAas KHUCIIOTA,
rUApOKCUT uTus, propua kanus. Hanummre ypaBHEHUS 9€THIPEX BO3MOXKHBIX PEAKITHIMA
MEXy STUMHU BEIIECTBAMH.
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30.

JlaHbl BOJIHBIE PACTBOPHI CEPOBOIOPOA, OpoMa, THAPOKCUIA HATPUS, XJIOPHON KUCIIOTHI.
Hanummure ypaBHEHUS YE€TBIPEX BO3MOKHBIX PEAKIIUN MEKY ITUMU BEILIECTBAMHU.
Oo6pazen, Hatpus Maccoit 0,5 r. moMmectunu B Boay. Ha HelTpanu3zanuio moiayyeHHOIo
pactBopa u3pacxomoBai S1,1 r. 1,5%-i conssHON KHCIOTBHL. BBlYuciauTe MaccoBYO
JI0JIt0 HaTpusi B oOpasiie (B %).

Kpurepuu oieHKM 3HAHUI B pAMKAaX 3a4eTa ¢ OLeHKOM.

[Ipy BbBICTaBIICHUM OLICHKHA TMpEnoAaBarellb PYKOBOACTBYETCS CIEIYIOIIUMHU
KPUTEPHUSIMU:

5 (OTIMYHO) - CTYIEHT TIOKa3blBaeT TJIyOOKHE OCO3HAHHBIC 3HAHUS IO
OCBEIIaEMOMY BOIIPOCY, BIaJ€ET OCHOBHBIMU MOHSTUSMH, TEPMUHOJIOTUEH; ONEPUPYET
KOHKPETHBIMU 3HAHWSAMH W YMCHHUSMHU TI0 XWMHH, OTBET IIOJHBIA, JOKA3aTEIbHBIMH,
YETKUI, TpaMOTHBIM (BO3MOKHA OJHA HETOYHOCTh, OIKCKA, KOTOpas HE SBJSIETCS
CJIEICTBHEM HE3HAHUS WU HEMOHUMAaHHS Y4eOHOTO MaTepuana).

4 (Xopollo) - CTYJEHT IOKa3bIBACT TNIyOOKOE M TOJIHOE YCBOCHHUE COJCpKAHUS
MaTepuaia, YMEHUE MPABWJIBHO M JIOKAa3aTeJIbHO H3JIaraThb MPOTPAMMHBIM MaTepHall.
JlomyckaeT OT/e/IbHbIe He3HAUNUTEIbHbIE HETOYHOCTH B JOPME U CTUIIE OTBETA.

3 (YIOBJIETBOPUTEIBHO) - CTYJACHT MOHHUMAET OCHOBHOE COJIEp)KaHUE Y4eOHOU
IpOrpaMMbl, YMEET TMOKa3blBaTh MPAKTUYECKOE NPUMEHEHHE TOJYyUYECHHbIX 3HAHUU.
Bmecte ¢ Tem JnomyckaeT OTAENbHBbIE OMIMOKHA, HETOYHOCTH B COJIEPKAHUU U
ohOpMIICHUHU OTBETA; OTBET HEJOCTATOYHO MOCIJICIOBATENICH, I0KA3aTEJICH U IPaMOTEH.

2 (HEeyJOBJIETBOPUTENIHHO) - CTYACHT UMEET CYIICCTBEHHbIC MPOOEThl B 3HAHUSIX,
JOMyCKaeT ONIMOKMA, HE BBIJEISET TJIABHOTO, CYIIECTBEHHOro B oTBeTe. OTBET
MMOBEPXHOCTHBIN, 0€3/10Ka3aTeIbHbIN, JOIMYCKAIOTCS PEUYEBbIC OIMHOKHU.

4.3 OCOBEHHOCTH PEAJIU3AIIMM YYEBHOM JUCIHUILIAHBI «XUMUS»
JUISI THBAJIMIOB U JIUI[ C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHA
3JI0POBbSA

[Tpu oOyueHuu auIl C OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbSI YUUTHIBAIOTCS
WX UHIUBHIyalbHBbIE Ticuxodusmdyeckue ocobeHHocTH. (OOyueHne HWHBAIHIOB
OCYIIECTBIISIETCS TAKKE B COOTBETCTBUU C MHAMBHUAYAIbHON MPOrpaMMOil peabrInTaIiuu
MHBaNUAA (MpU HATUYUHN).

Jlnst u1 ¢ HapyIeHUEM CyXa BO3MOKHO IpeocTaBleHrue yueOHol nHpopmanm
B BU3yaJbHOU ¢opme (KpaTKMi KOHCHEKT JEKIMM; TEeKCThl 3aJaHHil, Hare4aTaHHbIE
YBEJIMYEHHBIM IIPUPTOM), HaA ayAUTOPHBIX 3aHATUAX JIOMYCKAETCA MPHUCYTCTBHUE
ACCUCTEHTA, a TAK)Xe CypAONEPEBOAUYMUKOB U TU(PIOCYPIOTIEPEBOTUMKOB.

Texkyuii KOHTPOJIb YCIIEBAEMOCTH OCYUIECTBISIETCS B MUCBMEHHOU (opme:
00ydaromuiicss MTMCbMEHHO OTBEYAET Ha BOMPOCHI, MUCHMEHHO BBIMOIHSIET MPAKTUICCKUE
3ananus. Jloknan (pedepar) Takke MOKET ObITh MPEACTABIEH B MUCbMEHHOHN (opMme, TpU
3TOM TpeOOBaHUS K COJEPKAHUIO OCTAIOTCA TEMHU K€, a TpeOOBaHUS K KadyeCTBY
U3JI0KEHUsI MaTepuana (MOHATHOCTb, KAYEeCTBO PEYH, B3aUMOJICHCTBUE C ayUTOpUEN U
T. /.) 3aMEHSIOTCS HA COOTBETCTBYIOIINE TPEOOBAHUSA, MPEABABIsAEMbIE K MUCbMEHHBIM
paboTtam (kauecTBO O(pOpPMIIEHHUSI TEKCTa U CIHCKA JIUTEPATypbl, TPAMOTHOCTh, HATUYHE
WJUTIOCTPAIIMOHHBIX MaTepUAJIOB U T.1I.).
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[TpomexyTouHass aTTecTauus Ui JMI C HapyLIEHUSAMH CilyXxa IMPOBOJUTCS B
NUCBbMEHHON (QopMe, IPH 3TOM HCIOJB3YIOTCS OOLIMe KpuTepuu oueHuBaHus. Ilpu
HEOOXOUMOCTH BpeMsl MOATOTOBKM K OTBETY MOXET ObITh yBenuueHo. Jms mui c
HapyIICHUEM 3pEHUS JOMyCKaeTCs ayAuaabHOE MPeIOCTaBlIeHne HHPOPMAIUH, a TaKKe
UCIIONIb30BaHME HA  AyJUTOPHBIX  3aHATHSX  3BYKO3AMCHIBAIOIIUX  YCTPOMCTB
(nukTohoHOB U T.1.). JlomyckaeTcs MPUCYTCTBUE Ha 3aHATUSIX aCCUCTEHTA (MTOMOITHHUKA),
OKa3bIBAIOIIET0 OOydYalOmMMMCS HEOOXOAMMYI0O TEXHHYECKYI0O TOMOIIb. Texymuit
KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIsieTcs B YycTHOM ¢opme. Ilpu mnposenenuun
IPOMEXYTOUHOM aTTeCTalMK JUIsl JIUL] C HAPYLLIEHUEM 3PEHUS TECTUPOBAHUE MOKET OBITh
3aMEHEHO Ha YCTHOE COOECEeI0BaHUE 0 BOMPOCAM.

JUig i ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSMM 3710POBbSl, UMEIOUINX HAPYIIECHUS
OIIOPHO-/IBUTaTEJIbHOTO allapara, Ha ayJAUTOPHBIX 3aHATUAX, a TaKXKe IPU MPOBEICHUU
OpoUeayp TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M INPOMEKYTOYHOM aTTECTallud MOTYT
ObITh  NIPENOCTaBIEHbl HEOOXOJUMBIE TEXHMUECKHE CpelncTBa  (IEepCOHAJIbHBIN
KOMIIBIOTEP, HOYTOYK WM JPYrod TaJKeT); TOMyCKaeTCs MPHUCYTCTBHE AaCCHUCTEHTa
(accCUCTEHTOB), OKAa3bIBAIOLIEIO OOYYaIOIIHUMCS HEOOXOJMMYIO TEXHMYECKYIO MOMOIIb
(3aHsATH pabouee MECTO, MEPEIBUTATHCS IO ayAUTOPUU, TPOUUTATH 3a/laHne, OPOPMUTH
OTBET, O0IIATHCS € MIPENOAABATENIEM.
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