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IporpaMMm CpeaHero MpodecCHOHATBHOTO 00pa3oBaHUsi HA 0a3e OCHOBHOTO OOIIEro
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1. ObIIAA XAPAKTEPUCTHUKA PABOYEN ITPOIrPAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBbI «XUMMUSA»

1.1. Ob6aacTb npuMeHeHus1 padoveil NPOrpaMmbl

Oob1eoOpazoBaTenbHas AUCHUIIIMHA « XUMUSD) SIBISAETCS 0043aTEbHON YaCThIO
00111e00pa30BaTEIBHOIO ITUKIIA 00pa30BaTEIHLHON MPOTPAMMBI B COOTBETCTBUU C
®I'OC CIIO mo mpodeccun 35.01.15 Macmep no pemonmy u ob6cnysHcusanuio
INEeKMPO0OOPYO0BAHUS 8 CENbCKOM X03AUCmaee, peaan3yeMoin Ha 0a3e OCHOBHOTO
obrmiero oobpazoBanus. Jucuumimaa « XUMES» U3ydaeTcs Ha TIepBoM Kypcee B 1 u 2
cemectpe. [Iporpamma pa3zpaborana Ha ocHoBaHuM TpeboBanuit ®I'OC cpennero
o01ero 06pazoBaHus C y4eTOM podeCCHOHATBLHON HANIPAaBIEHHOCTH
MOJIy4aeMOM CTIeIIMATIbHOCTH.
[Ipu ocBoenun mnpodeccun 35.01.15 Macmep no pemonmy u obcayrcusanuro
91eKMpo0OOPYO0BAHUSL 8 CENbCKOM XO03Alicmee XUMUSL U3ydaeTcss B oObeme 78
4acoB.

[IpodunbHas cocTaBisOIIasl OTpaKaeTcsl B TPEOOBAHUSAX K IMOATOTOBKE
0oOy4arommxcsi B 4acTH:

- 00mel cuCTeMbl 3HAHWN: AaKTyallbHbIE TMPUMEPHI HCIOIH30BAHHUS
XUMHYECKHUX U U METOJIOB B MPOPECCHOHATBHOMN JAEATEIbHOCTH.

Pabouas nmporpamMma yueOHON JUCHUILUIUHBI MOXKET OBITh MCIIOJIb30BaHA MIPU
MOATOTOBKE «MacTepay.

1.2. llesan v muIaHUPyeMble Pe3yJIbTaThl 0CBOCHUS JUCHUIINHBI:
1.2.1. leau v 3a5a4M JUCHUTVIMHBI:

Copaep:xanue nporpaMMbl 00111€00pa30BaATEIbHON JUCHUILIMHBI XUMMS
HAINPaBJIEHO HA I0CTUKEHUE CJIeYIOIIHNX Lesei:

- dbopMUpOBAHHE CHUCTEMBl XHMHUYCCKHUX 3HAHUNW KaK Ba)KHCHIIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KApPTUHBI MUpPA, B OCHOBE KOTOPOM JIEXKaT
KJIFOUEBbIE TOHATHUS, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPUM XUMHUHU, OCBOCHHE
s3bIKa HAyKH, YCBOCHHE U IIOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0O00IIeHUMN
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHME C HCTOPUEH HUX pa3BUTUA U
CTaHOBJICHUSI;

— dbopMupoBaHUEe W Pa3BUTHE NPEJCTABICHUNA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIUN, HEOOXOIUMBIX IJisi MPUOOPETCHUS
YMEHUN OPUEHTUPOBATHCS B MUPE BELIECTB U XMMHUYECKHUX SIBIICHUH, MUMEIOIINX
MECTO B IIPUPOAE, B MPAKTUYECKOW U OBCETHEBHOW KU3HU;



— pa3BUTHEC YMEHUHA M CIOCOOOB JIEATCIBLHOCTH, CBS3aHHBIX C
HaOJIIOJICHHEM W OOBICHCHHEM XHMHUYSCKOrO SKCIEPUMEHTa, COOJI0JICHUEM
npaBuiI 0€30MMaCHOTO OOpAIEHUS C BEIECTBAMH.

OcBoenue kypca O/l «Xumus» mnpeamnoJaraer peumieHue CJIAeAYHIIUX
3aJa4:

1) chopMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTCH MPOTEKAHHMS XUMHUYECKUX
MIPOIICCCOB U SIBJICHUMN B OKPY>KaIOIIEH cpeie, IIeTOCTHON HayYHOM KapTUHBI MUPa,
B3aMMOCBS3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOAUTH PACUYCTHl MO XMMHYCCKUM (QopMyjamM Hu
YpPaBHCHHUSM XMUMHYECKHX pEakKlMi, IJIJaHUpOBaTh W  HHTEPIPETUPOBATH
pPEe3YyJbTAaThl XUMUUYECKUX DKCIIEPUMEHTOB,

3) chopmMupoBaTH HABBIKKM MPOBEIACHHUS XUMHUYCCKUX IKCIICPUMEHTATBHBIX
UCCIIEIOBAaHUM C COOJTIOJIEHUEM TIpaBUJl 0€30MaCHOTO OOpaIeHus C BEIIECTBAMU U
71a00paTOPHBIM 000PYAOBaHUEM;

4) pa3BUTh yMCHHS  aHAJIM3WPOBaTh, OICHWBATh, IPOBEPATH  HA
JIOCTOBEPHOCTh U 0000marh WHQOpMalMI0 XUMHUUYECKOTO XapakTrepa U3
Pa3IMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh  yMEHHS ~ MPOTHO3UPOBATHL  IOCIEACTBUS  CBOEH
JEATCIBHOCTH M XHMHUYECKHX TPUPOAHBIX, OBITOBBIX M IPOU3BOACTBEHHBIX
MIPOIIECCOB;

6) cdopmMupoBaTh MOHMMAHNE 3HAYUMOCTH JOCTHKCHUH XUMUYECKOW HAYKH
1 TEXHOJIOTUH ISl pa3BUTHS COITMAIBLHON M IMTPOU3BOJICTBEHHOM cdep.

OcobOeHHOCTh (OPMUPOBAHUS COBOKYITHOCTH 3a7ad W3YYCHHUS XUMHH IS
CHUCTEMBl  CpelIHEro MpOoQEeCCHOHAIBLHOTO  O0pa3oBaHMS — 3aKIIOYaeTCs B
HEOOXOJMMOCTH peaau3anui TPo(ecCHOHATBLHON HAINPaBICHHOCTH pPEIIaeMbIX
3a/1a4, yu€Ta 0COOEHHOCTEH cephl eATeIbHOCTH Oy yIINX CIEeIIUATUCTOB.

B pe3yiabTarte 0cBOeHMS IMCUUILIUHBI 00y4AIOMIUICA 10/I2KeH 3HATD!

* CMBICH IIOHATUM: XUMHYECKMH  DJIEMEHT, 3aKOH, BEIIECTBO,

B3aMMOJICHCTBUE, XUMHUYECKOE COCIUHEHUE, PACTBOpP, OSIEKTPOXUMHUYECKUN
MPOIIECC, TEOPHS CTPOCHHSI OPTaHUUYECKUX BEUIECTB;
* CMBIC]I XUMHUUYECKHUX BEJIMYMH: Macca, 00beM, KOJIMUECTBO BEIIECTBA, TUIOTHOCTD,
aTOMHas Macca, OTHOCUTEJNIbHAs aTOMHasi U MoJieKyJispHas (dhopMmyJibHasi) Macca,
MOJISIpHAsi Macca, MOJIIPHBIA 00bEeM, IJIOTHOCTh Ta3oB, JaBJICHUE, TEMIIEpaTypa,
BpeMsi, KOHIIEHTPAIUs, CKOPOCTh XUMHUYECKON PeaKIiu, SIEKTPUICCKUN 3aps/;

* OCHOBHOM CMBICII XMMHUYECKUX 3aKOHOB, COXPAHEHHsSI MAacChl BEILIECTB,
MOCTOSTHCTBA COCTaBa, KPATHBIX OTHOIICHUN, ABOTaApO, MapIUaILHBIX JaBICHUMH;

* BKJIAQJ] POCCHMCKHUX UM 3apyOCKHBIX YUYCHBIX, OKa3aBIIUX HaWOOJIbIIee
BJIUSTHUC HA PA3BUTHE XUMUU,

B pe3yabTarte 0oCBOCHMS IUCHUIIMHBI 00YYAIOLIUHICS T0JIKEH YMETh:



* Ha3blBATh. M3YyUYCHHBIC BEILIECTBA [0 TPUBUAJIBHON WA MEXKIYHAPOIHON
HOMEHKJIATYpE;

*  ONPEAENATh: BAJICHTHOCTh W CTEIEHb OKUCICHHUS XUMHYECKUX 3JIEMEHTOB,
TUN XUMUYECKOU CBSI3U B COCMHEHMSX, 3aps]i MOHA, XapaKTep Cpelbl B BOAHBIX
pacTBOpax HEOPraHWYECKHMX M OPraHUYEeCKUX COCAUHECHUW, OKHUCIHUTENb U
BOCCTAHOBUTEND, MPUHAJIEKHOCTh BEIIECTB K PA3HBIM KJIAaCCaM HEOPraHWYECKUX
Y OPraHUYECKUX COCIMHEHUN;

*  XapaKTepU30BaTh. BJEMEHTHl MajbIX MEPHOJIOB MO HUX IOJOKEHUIO B
[lepuomuueckoii cucreme J[.M. MenneneeBa; oOIIMe XUMHYECKUE CBOMCTBA
METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX WU OPraHUYECKUX
COEIMHEHUI; CTPOCHUE U XUMHUYECKUE CBOWCTBA M3YUYEHHBIX HEOPTraHUYECKUX U
OpraHUYECKUX COCTMHEHUN;

*  OOBICHATH: 3aBUCHUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS,
NPUPOJly XUMHUYECKOW CBSI3M (MOHHOW KOBAJIGHTHOW, METaJUIMUYECKON U
BOJIOPOJIHOM), 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOM peakiuu U IOJO0KECHHE
XUMHUUYECKOTO PAaBHOBECHS OT Pa3INYHBIX (DAKTOPOB;

* pemiaTh: pacYETHBIE 3aJ1a4U M0 XUMUYECKUM (HOpPMYJIaM U YPaBHEHUSIM;

UCIIOJB30BaTh MPUOOPETEHHBbIE 3HAHUS M YMEHUA B MOPAKTUYECKOU
JEATEIIbHOCTH U TIOBCEAHEBHOM KU3HU:

* ISl OOBSICHEHUSI XUMUYECKUX SBJICHUM, TPOUCXOIAIINUX B MPUPOAE, OBITY U
Ha MPOU3BO/ICTBE;

*  ONpEACIICHUS BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX IPEBPALICHUN B
Pa3JIMYHBIX YCIOBHIX U OLIEHKU WX TIOCJIEICTBUM;

* DKOJIOTUYECKH I'PAMOTHOTO IOBEJCHHUS B OKPYIKAIOLIEU CpeEE;

* OLEHKUA BJIUSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYXKAIoIIeH cpeapl Ha
OpraHW3M YEJIOBEKA U JIPYTHUE KUBBIE OPTraHU3MBI;

e 0e30macHoro oOpalleHusi C TOPIOYUMU W TOKCUYHBIMU BEIECTBAMU U
71a00paTOPHBIM 000PYAOBAHUEM;

*  TPUTOTOBJICHHS PACTBOPOB 3aJaHHOM KOHIIEHTpAllMM B OBITY W Ha
MIPOU3BOJICTBE;

. KPUTHYECKOW OIEHKH JOCTOBEPHOCTH XUMHUYECKOW wuHMopMaimu,
MOCTYIAIOIIEH U3 Pa3HBIX UCTOYHUKOB.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 0011€00pa30BaTeIbHOM
aucHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
Ocoboe 3HaueHne TUCITUITTNHA UMeeT Tpu hopmupoBanuu U pazputun OK
u IIK. Tlpy wu3ydyeHun AUCHUIUIMHBI «XUMHSD» Yy CTYJIEHTOB (DOPMHUPYIOTCS
CJICAYIONINE KOMIIETEHIINH

Kon HaumeHnoBaHue pe3yjbrata 00y4yeHUs

BoiOupars  cnocoObl  pemieHuss  3agad  IpodeccHoHaIbHON
ACSITEIbHOCTH MPUMEHHUTEIHHO K Pa3JIMYHbIM KOHTEKCTaM
Hcnonb30BaTh  COBPEMEHHBIE CpPEICTBAa IOKMCKAa, aHalIuW3a W
OK 02. | uarepmpetaruu uHGOpMaIUU, U WHHOPMAIIMOHHBIE TEXHOJIOTHHU JIJIS
BBITIOJTHEHMSI 33124 PO ECCHOHATIBHON AESITEITLHOCTH.

OK 01.




OddexkTnBHO B3aMMOMEWCTBOBaTH W padOTaTh B KOJUIGKTHUBE W

OK 04.
KOMaHJE.
ConeiicTBOBaThH COXPaHECHUIO OKpY’KaroIen cpenspl,
OK 07. pecypcocOepexeHno, MPUMEHSATh 3HaHUS 00 HM3MEHEHUU KIMMarta,
IPUHIUIIBI OEPEXKITUBOTO MPOU3BOJICTBA, YOPEKTUBHO NIEUCTBOBATH B
YpE3BbIYAHBIX CUTYAIUSX.
[IpousBoauTs  OOCTYKMBaHME U  PEMOHT  MPOU3BOJCTBEHHBIX
IIK 1.1. | cenbCKOXO3SMCTBEHHBIX AJIEKTPOYCTaHOBOK, OCBETUTEJBHBIX

PUOOPOB, IEKTPOANTAPATOB 1 IICKTPUICCKUX MAIIIVH.




Kon "

HAHUMEHOBaHHeE
bopmupyembIx
KOMIIeTeHII NI

I[Inanupyemble pe3ybTaThl 0CBOEHHS THCIUIIUHBI

Oommue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CTIOCOOBI PEIICHUS
3amaq
npodeccHoHaIbHON
IEATeLHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

JInuHOCTHBIE pe3yJbTaThl
YacTH:

TPYAOBOI0 BOCIIMTAHMSA:
FOTOBHOCTb K TPYJy, OCO3HAHUE LIEHHOCTU MAaCTEpCTBa,
TpyIoIrooue;

TOTOBHOCTb K aKTUBHOW JEATEIBHOCTH TEXHOJIOTUYECKOU
u COLIMAJIbHOU HaIpaBJIEHHOCTH, CHOCOOHOCTD
WHUIUUPOBATh,  IUIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHSITH TaKYIO JESTEINHHOCTD;

WHTEpPEC K pa3IudHbiM cdepaM mpodeccHoHaTbHON
JeSITEIbHOCTH.

MeTtanpeameTHble pe3yJabTAThI J0JKHBI OTPAXKATh:
Osuanenue YHHBEPCAJIbLHBIMH y4eOHBIMH
M03HABATEJbHbIMH JIE/iCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

CaMOCTOSITENIbHO  (DOPMYJIHpPOBaTh U  aKTyaTU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABIUBATh CYIIECTBEHHBIN NMpPHU3HAK WK OCHOBAHUS
JUTISl CpaBHEHUS, KJTacCU(UKAIN U 0000IICHMS;
OTIpEeeNATh LU NeATENbHOCTH, 33aJ1aBaTh MapaMeTpbl U
KPUTEPHUU UX TOCTUKEHUS;
BBISIBJIATH ~ 3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBJICHUSX;

AOJIKHBI OTpakaTb B

MMPOTHUBOPCUYHA B

JucuunInHapHble pe3ybTaThl J0KHbI 0TPAKATh:

IIP6 01. chopMHUPOBAHHOCTH MPEACTABICHHUI: O XUMHUYECKON
COCTaBJISIIOLIEH €CTECTBEHHOHAy4YHON KapTUHBI MHpA, POJIH
XUMHH B TO3HAHUU SBICHUNA MPHUPOABI, B (POPMHUPOBAHUU
MBIIUICHASI ¥ KYJIBTYPBl JIMYHOCTH, €€ (YHKIIHMOHATBHON
IPaMOTHOCTH, HEOOXOAMMOM HJisi pPELIeHUS MPaKTHUYECKUX
3a7a4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

ITP6 02. BnajeHue CUCTEMONM XUMHYECKUX 3HAHUMU, KOTOpas
BKJIIOUAET: OCHOBOIIOJIATAIONIME TOHATUA  (XUMUYECKUI
JJIEMEHT, aTOM, JJIEKTPOHHAs 00oJiouka aroma, s-, p-, d-
DIIEKTPOHHBIE  OpOWTAaNTM  aTOMOB,  HOH,  MOJEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTh, CTENIEHb OKHCIIEHUS,
XHUMHYECKas CBA3b, MOJIb, MOJIIPHASI Macca, MOJIIPHBIA 00beM,
YIJIEPOIHBIA CKeNeT, (QYHKIMOHANbHAs TpYyIIa, paauKal,
U30MEpHs, M30MEpbl, TOMOJOTMYECKHH psid, TOMOJIOTH,
YIJIE€BOIOPOABI, KUCIOPOJ- U a30TCOJAEpKaINe COSAMHEHMUS,
OMOJOTMYECKH AaKTUBHBIC BeEIIeCTBAa (YIJIEBOMBI, JKHPHI,
Oenku),  MOHOMEp, TOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCITMHEHMS, KpUCTAIITTNIeCKast
pelreTka, THIBI XUMHYCCKHX peakiuid (OKUCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIEC, OK30-U JHAOTEPMHUECKHE, PpPEeaKIUuu
HOHHOTO OOMEHa), PacTBOp, IJIEKTPOJIUTHI, HEIICKTPOIUTHI,

ANEKTPOJIUTUYECKAS U CCOIUAINS, OKHUCITUTEND,
BHOCHUTh KOPPEKTHUBBI B JCSATEIHHOCTh, OIICHUBATH .
BOCCTAaHOBHUTEb, CKOPOCTH XUMUYECKON peakium,
COOTBETCTBUE PE3YJbTATOB IEJISIM, OLIEHUBATh PHUCKHU
N XUMUYECKOE paBHOBECHE), TEOPUU M 3aKOHBI (Teopus
MOCIEACTBUM NESTEIHOCTH.
N ) XUMHYECKOIO0 CTPOEHHsI OpraHuyeckux BemectB A.M.
0) 0a3oBbIe HCCIeA0BATENbCKUE TeCTBUSA: .
ByTtnepoBa, Teopusi  3JIEKTPOIMTHYECKOM  IHMCCOLMALIUH,




BJIAJICTh ~ HaBBIKAMH  yYEOHO-HCCIICJIOBATEIbCKONH |
MPOSKTHON  JCSITENBbHOCTH, HAaBBIKAMHU  pa3pelieHus
npo0Jem;

BBISIBIISITh MPUYHHHO-CJICICTBCHHBIC CBSI3H u
aKTyaJIM3UpOBaTh 3ajady, BBIABUTATh THUIOTE3y €€

pelIeHus, HaXOAUTb apryMEHThl Ul J0Ka3aTeabCTBa
CBOMX YTBEpXKICHHMH, 3a1aBaThb IapaMeTpbl U KPUTEpUU
peLIeHus;

aHaJIU3UPOBATh IIOJYYEHHBIE B XOAEC PCIICHHUS 3aladu
pe3yibpTaThl, KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

yMETb IIEPEHOCUTh 3HAHUS B IIO3HABAaTEIbHYK U

MMPAKTUYCCKYIO obOnactu KHN3HCACATCIbHOCTH.

nepuoandeckuil 3akoH /(.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH SI3BIK XUMHH,
daxTosoryueckue  CBeIEHHS O  CBOIcTBaX, COCTase,
NOJTy4YeHMH M OE30MaCHOM HCIOJIb30BAaHUM BAKHEHIITHX
HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITY H
NPAaKTHYECKOH JESITEbHOCTH YEI0BEKa;

ITP6 03. chopmHrpoBaHHOCTH YMEHUI BBISBISTH XapaKTEPHbIE
NpPU3HAKH ¥ B3aUMOCBS3b W3YUCHHBIX MOHSATHH, MPUMEHSThH
COOTBETCTBYIOIIME TIOHSATHS TPH ONHCAHUU CTPOCHUS H
CBOMCTB HEOPraHWYECKMX W OPraHUYeCKUX BEUIECTB U HX
NPEBPAILCHHIA; BBISBISATh B3aUMOCBS3b XUMUYECKHUX 3HAHHUH C

MOHITUSIMH u MpeICTaBICHUSIMU JIPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
IIP6 04. chopmupoBaHHOCT, YMEHHH  HCHOJIB30BaTh

HAaUMEHOBAHMSI XMUMHYECKUX COEAMHEHUH MEXIyHApOIHOTO
COI03a TEOPETUYECKON M MPUKIAJHON XUMHUHU U TPUBHAJIbHbBIE
Ha3BaHMsS  BaXHEWIIMX  BEHIECTB  (ITHJIEH,  AalleTHUJIEH,
rnuuepuH, Qenon, Qopmampaerun, yKCycHas —KHCIOTa,
IJIMLWH, yrapHbld ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramieHas
W3BECTh, HEraiieHas HW3BeCTb, MHUThEBas COAA U JIPYTHX),
COCTaBIATH (OPMYJIBI HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB, YpPaBHEHUS XUMHUYECKHX PEaKIUi, OOBSCHATh HX
CMBICJ; TIOATBEP)KIATh XapaKTepHble XUMHUYECKHE CBOICTBa
BEUIECTB COOTBETCTBYIOIMMHU JKCIIEPUMEHTAMHM M 3aIUCSAMU
YPaBHEHUN XUMUYECKUX PEAKIUI;

IMP6 05. cdhopMUPOBAHHOCTH YMEHUH yCTaHABIUBATh
MPUHA/IICKHOCTD M3YYEHHBIX HEOPTaHUYECKHUX u
OpPraHWYECKUX BEILIECTB K OMPEAENIEHHBIM KJlaccaM U rpynnam
COCIMHEHUH, XapaKTEepU30BaTh HMX COCTAaB M BaKHEUIINE
CBOMCTBA;  ONpeAeNiaTh  BUIAbl ~ XMMHUYECKHX  CBsI3ei
(xoBaJIeHTHasi, MOHHAsA, METa/NInyecKasi, BOJAOPOHAs), TUIIbI
KPUCTAINTMYECKUX PELIETOK BEIIeCTB; KiIacCU(UIIUPOBATh
XUMUYECKUE PeaKlny;
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I1P6 07. chopMHPOBAHHOCTH YMEHHI TPOBOJAUTH PACUETHI 110
XUMUYECKUM (popMysiaM M YpaBHEHHUSM XUMHUYECKUX PEaKIUi
C HCIOJBb30BaHUEM (PU3MUYECKUX BEJIMYMH, XapaKTEPU3YIOIIHUX
BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, oObemMa
(HOpMaJbHBIC  YCIIOBHS) BEIIIECTBA,
UCIIOJIb30BaTh CUCTEMHBIC XUMHUECKUE 3HAHUS ISl IPHHSATHUS

peH_IeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYyAlLlUAX, CBA3AHHBIX

ra3oB, KOJIHMYCCTBA

C BCHICCTBAMU U UX ITPUMCHCHUCM.

OK 02.
Hcnons3oBarte
COBPEMEHHBIE
CpezAcTBa IOUCKa,
aHaIu3a u
MHTEpIpeTanuu
uHpopMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTHH TSt
BBITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
JESTEIBHOCTH

JInYHOCTHBIE Pe3yJabTAThl  AOJKHBI
YacTu:

LEHHOCTH HAYYHOI0 MO3HAHUS:
c¢(OpMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHUsA HayKu u
OOLIECTBEHHONM TNPAaKTUKH, OCHOBAHHOTO Ha Jualiore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHDE;

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

MeTtanpeameTHble pe3yJabTAThI J0JKHBI OTPAXKATh:
OBananenue YHHMBEpPCAJIbHBIMH y4eOHbIMH
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

B) padora ¢ uHgopmanmeii:

oTpaxkaTb B

BJIAACTH HaBBIKaMH IOJIYyUCHUA I/IH(I)OpMaHI/II/I nus3
HNCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATECIbHO
OCYHECCTBJIATE IIOUCK, aHallnu3, CHCTCMATH3allUuIo U

WHTEPIIPETANNIO WH(OPMAIIUU Pa3TUNYHBIX BUJOB U HOpM
MIPEJICTaBIICHHUS,
co3laBaTh TEKCThl B Pa3MYHBIX (opMarax C Y4eTOM
Ha3Ha4YeHWs WHpoOpManmMu W IENeBOM  ayAUTOpHH,
BBHIOMpAsi ONTUMalbHYIO (OpMy TpeACcTaBiICHUS U
BU3yaJIM3alluH;

JucuuniimHapHblie (MpeaMeTHbIe) Pe3yJbTAThl U J0JIKHBI
0TPAXKATh:

ITIP6 06.  BiageHHE OCHOBHBIMH METOAAMHM HAay4HOI'O
NO3HAHUS BELIECTB M XUMHMUECKUX SIBIIEHHH (HabroieHue,
M3MEpEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE);

ITP6 07. chopMUPOBAaHHOCTh YMEHHI MPOBOJAUTH pacueThl 10
XUMHUYECKUM (OopMyJiaM U YpaBHEHUSAM XUMUYECKUX peaKiui
C HUCIOJb30BaHUEM (PU3MUECKUX BEJIMYMH, XapaKTEePU3YIOIIHUX
BEUIeCTBAa C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HopManbHbIE YCIIOBHsI) Ta30B, KOJHMYECTBA BEIECTBA;
MCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIs1 IPUHATHUS
pElICHN B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsAX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

IIP6 08. cdopMHUpPOBaHHOCT, YMEHMH IUIAHUPOBATH U
BBIMIOJHATh ~ XMMHMYECKUH  SKCIIEPUMEHT  (MpeBpalleHUs
OpPraHMYECKUX BELIECTB IPU HArpPEBAaHUU, NIOJYyUEHUE ITUIIEHA
U UW3Y4YeHHE €ero CBOMCTB, KauyeCTBEHHbIE pEaKIHH Ha
aJIbJIETUIBI, Kpaxmall, YKCYCHYK KHCJIOTY; J€HaTyparus
OCKOB TIpM HArpeBaHWHW, I[IBETHBIC pEAKIHH OCIIKOB;
NPOBOJUTHh PEaKIUH HOHHOTO OOMEHa, OMpeAessTh Cpeny
BOJHBIX pAacTBOPOB, KAaUE€CTBEHHbIE peaklIMU Ha cylbdat-,
KapOOHAT- M XJIOpUA-aHHOHBI, HA KATHOH aMMOHWUS; pellaTh
SKCIEPUMEHTAIbHBIE 3aJauyu 1o TemaM 'Metamibl" u
"Hemetannsl") B COOTBETCTBUM C TMpaBUIAMM TEXHUKHU
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OLCHUBATh OOCTOBCPHOCTH, JICTUTHUMHOCTD I/IH(bOpMaI_II/II/I,
€C COOTBCTCTBUC IPABOBBIM W MOPAJIbHO-3TUUYCCKHUM

HOpMawm;
BIaACTh HaBbIKaMH pacrio3HaBaHUA n 3allUThI
uHpopManuy, MH(POPMALMOHHOM 0e30macHOCTH
JIMYHOCTHU.

Oe3omacHocTH  Tpu  OOpalleHWd C  BEIIECTBAMHU H
7ab0paTOPHBIM 000pPYIOBaHHEM; IMPEACTABIIATh PE3yJbTATHI
XHUMHUYECKOTO JKCIEpUMEHTAa B (OpME 3alluCH YypaBHCHUI
COOTBETCTBYIOIIMX peakiuidi U (OPMYyTHUPOBATH BHIBOABI Ha
OCHOBE 3THUX PE3yJIbTAaTOB;

NP6 09. chopmMupoBaHHOCTH YMEHHS aHAJIU3UPOBATH
XUMHUYECKYI0 HH(]OpMalNi0, TMOIy4aemMyro M3  PasHbIX
UCTOYHUKOB  (CpelCTB  MaccoBOM  HH(OpMAIUH, CETh

WuTepHer u apyrue).

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

JIMYHOCTHBIE pe3yjbTaTbl JO0JKHBI OTpPakKaTb B
yacTu:

IPaKAaHCKOT0 BOCIIUTAHUA:

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

YMCHUEC B3aHMMOJICHICTBOBATh C conuaJibHbIMHA

UHCTUTYTaMHU B COOTBETCTBUM C HUX (QYHKIUSMU U
Ha3HAYCHHUEM.

MertanpeameTHble pe3yJbTaThl J0JKHbI OTPAKATH:
OniajeHne yHHBEpCAIbHBIMH KOMMYHHKATHBHBIMH
NeCTBUSAMMU:

0) coBMecTHasI 1eITeJIbHOCTD.

MIOHMMATh U MCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOU U
WHAUBUAYaIbHON paboThI;

NPUHUMATh LU COBMECTHOM JeSITeNIbHOCTH,
OpPraHM30BBIBATE U KOOPAMHHUPOBATH JIEHCTBUSA IO €€
JIOCTH>KEHUIO: COCTAaBJIATh IJIAH JCHCTBUMN, paclpenessaTh

poOIM C y4YeTOM MHEHHMHA YYaCTHHUKOB OOCYXJaTh
pe3yIbTaThl COBMECTHOU PaOOTHI.

OBaagenue YHUBEPCAJIbHbIMHU peryJasiTUBHBIMH
JeHCTBUSIMH:

r) IpUHATHE ce0sl U APYTUX JIOAei:
IIPUHUMATh MOTHBBI M ApryMEHTBI JIPYTHUX JIOJAEH IIpU
AHAJIN3C PC3YJIbTATOB ACATCIbHOCTHU,

JucuMminHapHblie (MpeIMeTHbIe) Pe3yJabTaThl U JT0JIKHBI
OTpPakKaTh:
mpPo 08.

BBIIIOJIHATH

c(hOpMUPOBAHHOCTh YMEHHMHM IUIAHUPOBATH U

XUMHUYECKUH  JKCIIEPUMEHT  (MpEeBpaLLEHUS
OpraHMYECKUX BELIECTB IPU HArpEeBaHUU, IIOJyUEHUE ITUIICHA
U H3Y4YEHHE €ro CBOMCTB, KadyeCTBEHHBIE pEaKIMM Ha
aJIBJETUIIBI, KpaxMmall, YKCYCHYH KHUCIOTY; J€HaTypauus
0enKoB [[BETHBIE peaKkIUU OEeKOB,;

NpoOBOAWUTL PCEAKIHUU HOHHOI'O O6MeHa, OIPECACIIATE Cpeay

Ipru HarpeBaHHuH,

BOJHBIX PAcTBOPOB, KAa4E€CTBEHHbIE peaklIMU Ha cylbdar-,
KapOOHAaT- M XJIOPHUJ-aHUOHbI, HA KaTHUOH aMMOHUS; pelllaTh
OKCIIEpUMEHTANIbHBIE 3aJaud 1o TemMaM "Meramibl" U
"Hemetannpl") B COOTBETCTBUM C TMpaBUIAMH TEXHUKU
0e30macHOCTH  TpU  OOpamieHuu ¢
71a00paTOpHBIM 00OPYJIOBAHUEM; MPEJCTABIATH PE3YJIbTAThI
XMUMUYECKOTO JKCIEepUMEeHTa B (hopMe 3amucH ypaBHEHHM
COOTBETCTBYIOIIMX peaKuuid U (GOpMyIHpoBaTh BBIBOJBI Ha

OCHOBC 3THUX PE3YJIbTATOB

B€IICCTBaAaMHU u
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pH3HaBaTh CBOE MPAaBO M IPaBO JPYrux JIOJACH Ha
OIINOKH;
pa3BHBaTh CIOCOOHOCTh IIOHMMAaTh MHpP C ITO3HIIHU

APyroro 4€joBCKa.

OK 07.
CopaelicTBOBaTh
COXpaHEHUIO
OKpYy>Karoleu
Cpenpbl,
pecypcocOepexeHu
10, IPUMEHSATH
3HaHUA 00
H3MCHCHHUU
KJIUMATa, MPUHITUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3pHEKTUBHO
JICICTBOBATH B
Ype3BBIYANHBIX
CUTYaIUsAX

JInuHOCTHBIE Ppe3yJabTaThl JOJKHBI OTPaXkaTb B
YacTu:

IKOJIOTHYECKOr0 BOCTIMTAHMSA:

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

OKpyXarolle cpene Ha  OCHOBE Lenen
YCTOMYHMBOTO pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPHUATHE JIEWCTBUM, MNPUHOCAIIUX BpEI
OKpYXKaroIleH Cpeae;

yMeHue IIPOTHO3UPOBATH
DKOJIOTUYECKHE ITOCJIE/ICTBHS
JIEHCTBHM, IPEJOTBPALLATD UX.
MeranpeameTHble pe3yJabTAThI J0JIKHBI 0TPAXKATh:

3HaHUA

HeOIaronpusTHbIE
pEeATPUHUMAEMBIX

Osianenue YHHBEPCAJIbLHBIMH y4eOHbIMH
NMO3HABATEJbLHBIMU 1e/iCTBUAMM:

B) padorta ¢ nngopmManmeii:

UCIIOJIb30BaTh CpeacTBa MH(OPMaLIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B peleHnn

KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpraHU3allMOHHBIX
3aJa4 ¢ COOI0IeHNEM TpeOOBaHH IPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepekeHusi, MPaBOBbIX
U JTUYECKUX  HOPM,

HOPM  HMH(pOPMAIIMOHHOMN

0€30I1aCHOCTH.

JAucuuminHapHble (MpeaIMeTHbIe) Pe3yJabTAThl M JO0JIKHBI
0TPAKATH:

IIP6 01. cpopMUpPOBAHHOCTH MPEACTABICHUN: O XUMHUYECKON
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
3JI0pPOBBIO U IPUPOJIHOM cpene;

IIP6 10. cdopmMupoBaHHOCTH YMEHUH COOIIOIATh MpaBHIIa
HKOJIOTUYECKU LeIecO00pa3HOro TIOBEAECHUS B OBITY H
TPYZIOBOM JEATEIBHOCTH B MLEJIAX COXPAaHEHHS CBOEro
30POBbSI M OKPY’KAIOIIEW IPUPOJHON Cpeabl; Y4YUTHIBATh

OITaCHOCTh BO3)I€I>1CTBPI$[ Ha KHUBBIC OpTraHU3MbI

OMpCACIICHHBIX  BCHICCTB, IIOHMMAasA CMBICIT II0Ka3aTeCJIsd

MIPEAEIIBHON JOIYCTUMOM KOHLIEHTPALUU.
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K 1.1.
[IpousBoauTh
00CITyXKUBaHUE U
PEMOHT
MIPOU3BOJICTBEHHBIX
CEJIbCKOXO3SIIICTBEeHH
BIX
ANEKTPOYCTAaHOBOK,
OCBETUTEITHHBIX
npubopoB,
AJIEKTPOAIIIAPATOB U
ANMEKTPUUIECKUX
MaIIHH.

B oGnacTtu Tpya0BOro BoCUTaHUS:
- TOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTH MacTEepPCTBa,
TPYZIOJIO0HE;

- T'OTOBHOCTDH K aKTHUBHOU JACATCIBbHOCTHU
TEXHOJIOTHYESCKON n COHH&HBHOﬁ HaIIpaBJICHHOCTH,
CIIOCOOHOCTD HHUOUHUPOBATD, IIAHUPOBATb u

CaMOCTOSATCIIbHO BBITIOJIHATD TaKYI0 ACATCIBHOCTD,

OBnanenue YHUBEpPCAIbHBIMU yueOHBIMU
IIO3HABATCIIbHBIMU I[eI>'ICTBI/I$IMHI

a) 0a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSATEIBHO (GOPMYIUPOBATh U AKTYaIH3UPOBATH

po0bieMy, pacCMaTpUBATh €€ BCECTOPOHHE;

IIP6 01. chopMHUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOU
COCTaBIISIONICH ECTECTBEHHOHAYYHON KapTHUHBI MHUpPa, pPOJIH
XUMHUHM B TIO3HAHWU SBJICHHUW TPUPOJLI, B (HOPMHUPOBAHHH
MBILIUIEHUS U KYJIbTYPBl JMYHOCTH, €€ (YHKIHMOHATIHHOU
IPaMOTHOCTH, HEOOXOAMMOHN MJisi pElIeHUS MPaKTHYECKUX
3a/1a4 ¥ 9KOJIOTM4eCKH OOOCHOBAHHOTO OTHONICHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IIP6 06. BJIAJCHUE OCHOBHBIMHU METOJIaMH HAy4HOIO
MO3HAHUS BEIIECTB M XWMHUYCCKUX SIBICHUU (HaOIoIeHueE,
U3MEpCHHE, IKCIIEPUMEHT, MOJICITHPOBAHNC);

IIP6 07. chopMupOBaHHOCTH YMEHHUU MPOBOJIUTH PACUETHI IO
XUMHUYECKHM (pOopMysiaM B YPaBHCHHSIM XUMHUYCCKHX PEAKITHMA
C HCIIOJIb30BaHUEM (PU3UYECKUX BEIMYMH, XapaKTePU3YIOLIUX
BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: o0Bema
(HOpMallbHBIE  yCIIOBUS) KOJIMYECTBA
UCTIONB30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS JUISI TIPUHSITUS

MAaccBhl,
ra3os, BELIECTBA;
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYalIUsAX, CBA3AHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM;

I1P6 10.
HKOJIOTMUECKH IIeJIeCO00pa3HOro TOBEAEHUS B OBITY U

c(hOpMUPOBAHHOCTh YMEHHI COOJII0/IaTh TpaBHIIA

TPYJAOBOW JEATEIBHOCTHM B IENAX COXPAaHEHUs CBOETO
3I0pOBbs M OKpYXKaloIed NPUPOJHON CpEAbl; YUUTHIBATh
ONAaCHOCTh BO3JEHCTBUSA Ha  JKUBBIE  OpTraHU3MBI
ONpEICIECHHBIX BEUIECTB, IOHMMAas CMBICI I1OKa3aTemsd

MpPEeAEIBHON JOIMYCTUMOM KOHLIEHTPALUU.
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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..
TEOPETUUYECKOE 00YUCHHE 12
71a00paTOpPHBIC 3aHITUS -
NuauBuayaibHbIi NPOEKT (Ja/HeT) HET
IIpomexytounas arrecrauus: UKP 1 cemectp
(3a4eT C OICHKOM) 2 ceMecTp

15




2.2 TemaTnyecKkuii IUVIAH U CO/ieP:KaHNE TUCHUIIIUHBI « XHMHUSD)

HaumeHnoBanue Coaepsxanue yueOHOro Mateprasa (0CHOBHOe U NPo¢ecCHOHATBHO OPHMEHTHPOBAHHOE), O0bém | Dopmupyembie
pa3aesioB H TeM Ja0opaTOpHbIEe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHONH MOAY/Ib 4YacoB | KOMIIETCHILHH
1 2 3 4
Coaeprxanue yueOHOIro MaTepuaJia 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, IOIYPOBHH. ATOMHBIC OpOHWTanu, s-, P-, d- amemeHTbl. 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
[TpakTrueckas pabora Nel. «OcHOBHBIE KOTMYECTBEHHBIE 3aKOHBI B XUMUH M PacUeThl IO YPAaBHEHUAM
XUMHYECKHUX PEAKLIAI.
OTHOCuTENbHBIE aTOMHAsT W MOJEKyJsipHas Maccbl. MomspHas wmacca. KonudectBo BemiecTsa. 1
MaccoBas oy BemecTBa. 3akoH ABoraapo. MomspHbI 00beM ra3oB. OTHOCHUTENBHAS IIOTHOCTH
ra3zoB. PacueTsl 110 ypaBHEHUSIM XMMUYECKUX PEAKLIUNA C UCHOJIb30BAHUEM MACCOBOW JOJM BEUIECTBA,
o0beMa (HopMallbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 1.2. Coaepxkanue y4eOHOIro MaTepuaJa 2 OK 01
Ilepnonnuecknii 3axkoH | [lpakTHyecKue 3aHATHS OK 02
u [Tepuonmueckas |[Ipaktudeckas padora Ne2. «/3ydeHHe NEPHOTMUYECKUX 3aKOHOMEPHOCTEH M HMX B3aUMOCBS3U CO MK 1.1
CUCTCMAa XAMHUYCCKHUX |CTPOCHHUEM aTOMOB.
anemeHToB /I N. |TTepuoanueckas cuctema xummudeckux annemeHToB .M. MenzeneeBa. CBsi3b MEPHOANUECKOTO 3aKOHA
MenneneeBa, ux CBsA3b |u [leproauUecKoll CHCTEMbl XHMHYECKHX DIIEMEHTOB C COBPEMEHHOH Teopueil CTPOCHHS aTOMOB.
C COBPEMEHHOM |3aKOHOMEPHOCTH H3MCHEHHsS CBOMCTB XHMHUYECKHX ODIEMEHTOB, OOpa3yeMbIX HMH TMPOCTHIX H
Teopuei CTPOCHHMS |CIIOKHBIX BEIIECTB MO IpynnaMm u nepuojam llepuonnyeckoil cuctembl. 3HaU€HUE TEPUOIUYECKOTO 2
aTOMOB 3aKOHA U CUCTEMBbI XUMHUYeCKUX d1eMeHToB J[.11. MenneneeBa B pa3BUTHH HAyKHU.
VYcTaHoBIIEHHE CBSI3U MEXJy CTPOGHHEM AaTOMOB XHWMHUYECKHUX OJJIEMEHTOB M IEPHUOJUYECKHM
VU3MEHEHHUEM CBOWCTB XMMHYECKUX DJIEMEHTOB M UX COECIMHEHUH B COOTBETCTBUHU C IOJIO)KEHHUEM
[lepnonnueckoid cucremsbl. PemeHue NpakTUKO-OPHUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapaKTepu3alMi0 XHMHYECKUX JJEMEHTOB «Meramnueckue / HEMeTaJUIMYecKHue CBOICTBa
XUMHYECKHX DJJIEMEHTOB B COOTBETCTBUM C HMX OJJIEKTPOHHBIM CTPOCHHEM U TIOJOXEHHEM B
NIEPUOIUYECKON CUCTEME XUMUYECKUX ieMeHTOB JI.M. MenzeneeBay.
Tema 1.3. Copep:xanue yueOHOr0 MaTepHasa 2 OK 01
Crpoenue BemiectBa | CtpoeHue BellecTBa. XUMHUUYECKash CBsI3b. BHUIBI XMMMUECKON CBs3M (KOBAJEHTHAs HEMNOJSpHAs 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. BanentHocTs.

DnekTpooTpuliareabHOCTh. CTenenb okucieHus. oOHbl: KAaTHOHBI U AHUOHBI.

HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas padota Ne3. «CTpoeHHE BEIIECTBA M MPUPOIa XUMUUECKON CBS3H.

JleMOHCTpanus: MoJieel KpUCTAJUIMYECKUX PELISTOK: HOHHOM (XJIOpUA HATpHs), aTOMHOH (Tpadut u
anmMas), MOJICKYJIIPHOH (YTJICKUCIIBIA Ta3, UOJ), METAJUTMYECKON (HaTpuii, MarHuii, Mep). Permenue
MPAKTUYECKUX 33JaHUN Ha COCTABJICHUE DJICKTPOHHO-Tpaduyecknx ¢Gopmya siemMeHToB 14
MIEPHOJIOB

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIATypa
HEOPTraHUYECKHUX
BEIIIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

Knaccudukanusa Heopranmdeckux BemiecTB. HomeHknaTypa HEOpraHWYECKUX BEIHIECTB (OKCHIBI,
TUIPOKCHU/IBI, KHUCJIOTBHI, COJM). BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS.
ArperaTHble cOCTOsIHMA BelecTBa. Kpucrammueckue U aMmopgHble BellecTBa. 3aKOH MOCTOSHCTBA
cocraBa BellecTBa. THUIBI KPUCTAUNIMYECKUX PEIIETOK (aroMHas, MOJIEKYJspHas, WOHHas,
MeTaJuInyecKas). 3aBUCMMOCTb CBOMCTBA BEIIECTB OT THIA KPUCTAJUIMYECKON PEIIETKH.

HpaKanecmle 3AHATHUSA

[TpakTuyeckas padora Ne4. «HomeHki1aTypa HEOPraHUYECKUX BELIECTBY.

Pemenne mpakTHYeCKMX 3alaHUM MO KIACCU(PHUKAIMHA, HOMEHKIATYpe M XHUMHUYECKHM (opMysIaM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHbIM ra3, yrieKUCIbId ra3, aMMHaK, ramieHas
U3BECTb, HETallleHash W3BECTb, MHUTHhEBas COJA U APYTUX): Ha3BaHHS BEILECTB IO MEXIyHAPOIHOMN
(MIOITAK) win TpuBHaTbHOW HOMEHKJIAType M COCTaBIeHHE (OPMYJIbI XMMHMYECKHX BEILECTB,
orpezieNieHue MpUHAJIEKHOCTH K Kiaccy. [lonck mHdopmanuy no Ha3BaHUSAM, UACHTH(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. Kiaccudukamuss XMMAYECKUX Peakiii B HEOPraHUYECKOW W OpPraHMYEeCKOH
XUMHH. 33aKOHBI COXPaHEHUs MacChl BEIIECTBA, COXPAaHEHUs M IIPEBpAIICHUS DSHEPruu IpHU
XMUMHUYECKUX peaknusax. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu (ypaBHEHHSI OKHCICHUS-
BOCCTaHOBJICHNA, CTCIICHb OKHUCJICHUS], OKHCJIINTECIIb n BOCCTaHOBUTCIIb, OKHCJIINTEIIbHO-
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 >PheKThl XUMHUUECKUX peaklUuid: HK30- U JHIOTepMuyeckue 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 1.1
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Hlatense.

IIpakTHyeckue 3aHATHS

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

Tema 1.7.

PactBopslI, TEOpUs
BJIEKTPOJIUTUYECKON
JIUCCOIMAIIM W WOHHBIM
obMeH

Coaep:xanue yueO0HOro MaTepuaJia

PactBopBl. Bubl pacTBOPOB 1O COJEPIKAHUIO PACTBOPEHHOTO BemiecTBa. PactBopumocts. [TonsTHE 0
JIMCIIEPCHBIX crcTeMaX. MICTHHHBIC M KOJUIOHMIHBIE pAacTBOPBI. MaccoBas J0JIsl BelIecTBa B pacTBOPE.
[Tonsitue o BogopoanoM nokaszaresne (pH) pactBopa. Dnexkrponutuueckas auccounanusi. CUIbHbIE U
CJ1a0bIe JICKTPOIUTHI, HEAJICKTPOIMTHL. Peakiiu HOHHOro oOMeHa.

JlabopaTopHble 3aHATHUS

JlaGopaTtopHnas padota Nel «I[IpuroroBnenue pacTBOpOBY.

[IpurotoBneHne pacTBOPOB 3aJaHHOW MAacCCOBOW JOJE€H pPacTBOPEHHOTO BEIIECTBA, MPOBEACHHE
peaKIuii HOHHOTO OOMEHa, OMpeeNieHHE CPEeabl PAaCTBOPOB BEIIECTB C IMOMOMIBIO YHHUBEPCAILHOTO
WHANKaTOpa (KUClas, HeHTpanbpHas, IeJoyHas). 3aJaHus Ha COCTaBJICHUE HOHHBIX peakuuil. Pemenne
MPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUK Ha PACTBOPBI, MCIOJb3yeMble B OBITOBOM U
MIPOU3BOJICTBEHHON JESTEbHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07
K 1.1

KonTtpoJsbnas padora 1

CrtpoeHue BelecTBa 1 XMMUYEeCKHe peakiuu (1o pasaeny 1)

Pa3nea 2. Heopranmueckasi XuMust

(e}

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BEIISCTB

Conepxanue y4eGHOro MaTepuaja

Mertamnsl. [lonoxenue meramioB B [lepuoanyeckoil cucteMe XUMHUYECKUX dy1eMeHTOB. OcoOeHHOCTH
CTPOEHHS DJIEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue ¢usnyeckre CBONWCTBA METAJIOB.
CmiaBel METaIOB. JDJIEKTPOXMUMHUYECKUU Psi HANpsSHKEHUH MeTauioB. XHMMHYECKHE CBOMCTBa
BOKHEUIIINX METAIOB (HATPUM, KaJTU, KaJdbIlUi, MAarHUM, aTIOMHUHHUM, IIUHK, XPOM, JKEJIe30, MEllb) U
ux coenuHeHnit. OOume crnocoOsl MmoyydeHus MetaioB. [IpuMeHeHe MeTalIoB B OBITY U TEXHUKE

Hemeramnbl. [lonoxxenue HemetaiuioB B llepmoamdeckoid cuctemMe XuUMHUYECKuUX 3yemeHToB [I.H.
MenzeneeBa U OCOOEHHOCTH CTPOCHHSI aToMOB. DU3WYECKHE CBOWCTBA HEMETAIUIOB. AJIIOTPOINHUS
HEMETa/UIOB (Ha TpUMEpe KHCIopoaa, cepbl, ¢ocdhopa u yriepona). XUMHYECKHE CBOWCTBA W
MPUMEHEHNE BaKHEHIIINX HEMETAIJIOB (TAIOTeHOB, Cepbl, a30Ta, Gocdopa, yriepoaa U KpeMHUS) U UX
coeIuHEHUN (OKCHUIIOB, KHUCIOPOACOJAEPKAIIUX KHUCIOT, BOAOPOIHBIX coequHeHuit). [IpumeHenue
BaXXHEUINNX HEMETAJUIOB U X COCAUHEHUN

OK 01
OK 02
OK 04
K 1.1
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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. « DU3NKO-XMMUYECKHE CBOMCTBA HEOPTaHUUYECKHUX BEIIESCTB.
CocrapiieHUE ypaBHEHUN XMMHUYECKUX PEAKIMH C y4acTHEM IMPOCTHIX U CIIONKHBIX HEOPTaHUYECKUX
BEIIIECTB: METAJUVIOB M HEMETaUIOB, OKCHJOB METa/UIOB, HEMETAUIOB M aM(pOTEPHBIX AJIEMEHTOB;
HEOPraHMYECKUX KHCIIOT, OCHOBaHMK W aM(OTEpHBIX THIPOKCHIIOB; HEOPTraHUYECKHX 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
BEII[ECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB HMEET IMpUMecH. PereHue mpakTHUKO-
OPUCHTHPOBAHHBIX 3aJaHUi Ha CBOWCTBA, COCTaB, IIOJydeHHE W 0OE30macHOE MCIOJIb30BAaHUE
BXHCHIIINX HEOPTaHUIECCKHUX BEIICCTB B OBITY M MPOPECCHOHATBHOMN JCSITSILHOCTH YEIIOBEKA

Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia OK 01
Unenrndukanus JlaGopaTopHbie 3aHsATHS 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- U XJIOPHI-aHUOHBI, HA KaTUOHBI METAJJIOB U KaTHOH

AMMOHUSI
KonTposbHas padora 2 |CBolicTBa HEOPTraHUYECKUX BEILIECTB (10 pasjeny 2)
Pa3nen 3. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XUMHH
Tema 3.1. Coaep:xanue yueOHOIro MaTepuaJia OK 01

Knaccudukanus,
CTpOCHHE u
HOMEHKJIaTypa
OpPTaHWYECKUX BEIIECTB

IIpeamer opraHM4ecKOM XUMHH: €€ BO3HMKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B IIOJYYEHHM HOBBIX
BEIIECTB U MaTepuayoB. Teopusi cTpoeHus: opraHuueckux coenquneHuii A.M. bytiepoBa, e€ ocHOBHBIE
nojoxeHus. CTpyKkTypHble (HOpMyJbl OPraHUYeCKUX BellecTB. ['omonorusi, nzomepusi. XuMHuecKas
CBSI3b B OPraHUYECKUX COCAMHEHUSAX: KPATHBIE CBS3H, G- U T-CBS3H.

[lpencraBienne o KilaccuUKAMM OpPraHWYECKUX BemlecTB. HoMeHkmaTtypa OpraHMYecKHX
coeMHEHUN (cucTeMaTHdecKas) U TpUBUAIbHbIE HA3BaHMS Ba)KHEWIIMX IpEACTaBUTEIEH KiIaccoB
OpraHUYECKUX BELIECTB

IIpakTuyeckue 3aHATHS
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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
IIPEBPALICHUIO OPraHUYECKUX BELIECTB INpPU HArpeBaHUM (IJIaBJICHHE, OOYIJIMBAaHUE U TOPEHUE).
CocraBiieHHe TMOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (DOPMYJ OpraHMYECKUX BEIIECTB OTIENIbHBIX
KJIACCOB, MCIIOJIb3Yysl MX HAa3BaHUS II0 CUCTEMAaTUYECKOW M TPUBHUAJIBHOW HOMEHKJIAType (ITHIIEH,
aleTHIIeH, TIuIepuH, (QeHoid, (Gopmanbaerun, ykcycHas KHUCIIOTa, MIHIMH). Pacdersl mpocreiiieit
(bopMyIIBl OpraHMYECKON MOJIEKYJIbl, HCXOISl M3 SJIEMEHTHOT0 cocTaBa (B %)

Paznen 4. YrieBoaopoabl

10

Tema 4.1.
YrneBomopoasl W HX
MPUPOJHBIE  MCTOYHUKHU

Coaep:xanue yueOHOro MaTepuaJia

[IpenenbHbIe YrIeBOAOPOABl (ANKaHBI): COCTAaB U CTPOCHHUE, TOMOJIOTHUECKUN psal. MeTaH W 3TaH:
COCTaB, CTPOCHHE, PU3NICCKUE M XUMHUECKUE CBOICTBA (peaKiuy 3aMEIICHHUS U TOPEHUS ), TIOTy4ICHUE
Y IPUMEHEHUE.

HenpenenpHbie yriieBoqopoabl (aJIKEHbI, aTKaUCHbI, aTKUHBI).

AJIKeHbI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHUH psA. OTWIEH W HpPONMIICH: COCTaB, CTPOEHUE,
¢usznyecKkue W XUMHYECKHE CBOWCTBA (peakUuu T'HAPUPOBAHUS, TaJIOTEHUPOBAHUS, THApaTalllH,
OKHCIICHHSI U TIOJIMMEPU3aLIMN) NT0JTy4YeHHE U IIPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 u mertwinOytagueHn-1,3, XuUMUYecKOoe CTpOEHHE, CBOICTBa (peakius
HOJIMMEPU3AIMH), TPUMEHEHUE (T CHHTE3a MPUPOTHOTO U CHHTETUUECKOTO KaydyKa M PEe3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTMUECKUN DPsii. ALETHIIEH: COCTaB, XUMUYECKOE
CTpoeHue, (u3nyeckue M XUMHUYECKHE CBOMCTBAa (peakUud TUAPUPOBAHUS, TaJOT€HUPOBAHMUS,
THIpATallik TOPCHUs), MOJYYCHUE M NMpPUMEHEeHHe (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUIs
CBapKH M PE3KH METAJIIOB)

ApomaTHyecKie YrieBOJOpoabl (apeHbl). BeH301 M TOJyos: coCTaB, CTpoeHHE, (U3NYECKHE W
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 YTII€BOAOpO0B. [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 yroJib ¥ IPOJYKTHI €r0 IepepaboTKu

OK 01
OK 02
OK 04
K 1.1

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOICTBA yTJIEBOJOPOAOB

Conep:kaHue y4eGHOro MaTepuaJjia

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota Ne3 «CBolcTBa yIiaeBOJOPOIOBY.
TpuBnasbHass MW MeXIyHApoJHAs HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI IOJIyYEHUS
yrieBoaopoaoB. IlosydeHue oSTuneHa M U3y4EHHME €ro CBOWCTB. MopenupoBaHHE MOJIEKYNI H

OK 02
OK 04
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XMMHYECKUX TPEBpAIlleHUH YIJIEBOJOPOAOB (Ha mpuUMepe STaHa, STHJCHA, aleTWIeHa U Jp.) |
rajoreHOMpPOU3BOIHBIX

Pazgea S. Kucaopomocoaepxamue opranHunyecKue 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.
BonoponaHsie ¢BA3U MEXKIy MOJNEKyJaMu cIUPTOB. PDU3HOIOrMYECKOe NEHCTBUE METAHOIA U YTaHOJa
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 KUCTOTHI.

CrnoxHble 3¢pupbl

Coaep:xxanue yueOHOIro MaTepuaJia

AnbIeruapl ¥ KeTOHBI ((POpMabAETHl, alleTaNIbICTH I, AlleTOH): CTPOCHUE, (PU3MUECKUE U XUMUYECKHE
CBOWCTBA (peaklMM OKUCIEHUS M BOCCTAaHOBJIEHHUS, KAauyeCTBEHHBIE pEaKIUH), IOJy4eHUe |
IIPUMEHEHUE.

OnHOOCHOBHBIE Mpe/eNbHbIe KapOOHOBBIE KUCIOTHI (MypaBbUHAsl U YKCYCHAas KHUCJIOTBI): CTPOCHHE,
bu3nYecKue U XUMHYECKHE CBOMCTBA (0OIIME CBONCTBA KUCIIOT, pEaKIus dTeprUKAIIIN), TIOTyYeHHUE
u rnpuMmeHeHne. CTeapuHOBas M OJEMHOBAs KHUCIOTHl KaK MPEACTAaBUTENH BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE AEHCTBHUE.

CrnoxHble 3QUpbl KaK NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIponu3 cloxHBIX 3¢GupoB. JKHphI.
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 pPacTBOPOM OKCHJIA
cepebpa (I), BoccraHoBIeHHE, OpOKEHUE TIIOKO3bI), HAXO0XKICHUE B TIPUPOJIE, TPUMEHEHHE TIIFOKO3BI,
OuoJioruveckasi poiib B KHU3HEACITSILHOCTH OpraHu3Ma deioBeka. dorocunTe3. ®pykTo3a Kak U30Mep
TJTFOKO3BI.

Caxapo3za — TMpeACTaBHTENIh JTUCAXapHJIOB, THJAPOJU3 Caxapo3bl, HaXOXKJICHHE B TPHPOJIC H
MPUMEHEHUE.

[Tommucaxapuapl: KpaxMaid W IEJUTION03a KaK NPUPOJHBIE ToiauMepbl. CTpoeHHE Kpaxmaia 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 M MEXIyHapOoAHAas HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIIOCOOBI IOJIyYEHUs
OpraHu4eCcKuX CHUPTOB M (PEHOJIOB, KAPOOHOBBIX KHCIOT U 3(UPOB, alnbJIerugoB M KeToHOB. COCTaBIE€HHE CXEM
COCJIMHECHUI peakuuii (B TOM 4MCIIe [0 MPEATIOKEHHBIM LIENOYKaM IPEeBPALICHUH ), XapaKTePU3YIOLIUX XUMUUECKUE

CBOWCTBA KHCIOPOI0COICPKAIINX OPraHUYECKUX COSAMHEHUH

[Tpaktuyeckas pabora Ne9. «Xumuueckue U (GU3NYECKHE CBOMCTBA KHUCIOPOAOCOAEPIKALINX 4

OpPTaHUYECKUX COCTUHECHUSD).

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

Ka4eCTBEHHbIC PEAKLIUU OJHOATOMHBIX CHHUPTOB (OKucieHHe dTaHona okcuaom wmemu  (I1)),

MHOTOATOMHBIX CIHPTOB (B3amMojeicTBue riuuepuna c¢ ruapokcuaom Mmemu (1)), ambmerumos

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

KpaxmaJia c H0JIOM), U3yYeHHE CBOMCTB pacTBOPA YKCYCHOW KHUCIIOTHI
Pasnen 6. A3oTconepxaiiye opraHudecKkre coeIMHeHus 4
Tema 6.1. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
AMUHBI. AMUHBI: METWJIAMHUH — MPOCTEHIINI MpeICTaBUTENIb aMHHOB: COCTaB, XUMHUYECKOE CTPOECHUE, 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 IMUIMHA). bruonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTu sl

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

XUMHUECKHE CBOICTBA OEIIKOB: THAPOIIN3, IEHATYpallHsl, KAYeCTBEHHbIE peaKIMi Ha OEIKH

IMpakTHyecKue 3aHATHSA

[TpaxTrueckas padota Nel0. «CBoiicTBa a30TOCOAEpKAIIUX OPIrAaHUYECKUX COSAUHEHUI».

dusnyueckue 1 XMMHUYECKHEe CBOMCTBa aMUHOB (PEAaKIIMU ¢ KMCIOTaMH M TOPEHMsI) U aMUHOKHCIIOT (Ha 2

npuMepe TauipHa). HaGmoneHre n onvcanue JeMOHCTPAIIMOHHBIX OTBITOB: IEHATYpAIHsl 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 COCAMHEHUN — MOJIMMEPHU3ALUS U TTOJIMKOHICHCAIIHS.

O3zHakoMjieHHEe ¢ o00pasllaMd MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, Kay4yKOB:
MJIaCTMAacChl  (MOJUATWIICH, MOJUIPONMWIICH, MOJUBUHUIXIOPU]I, TOJUCTUPON); HATypalbHbIA U
CHHTETHYECKHE Kayuyku (OyTaJMeHOBBIN, XJIOPONPEHOBBIN M U3OMPEHOBBII); BOJIOKHA (HATypasbHbIC
(xJ710MOK, 1IEpPCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKUE (KApOH U
JIaBCaH)

OK 04
K 1.1

KonTpoabnas pa6ora 3

CTpyKTypa ¥ CBOMCTBA OPraHWYeCKUX BelecTs (1o pasjaenam 3-7)

HpO(l)eCCI/IOHaJ'leO OPUCHTHPOBAHHO€ COACPKAHUE

12

Pa3nen 8. Xumusi B ObITY M POU3BOJACTBEHHOI IeATEJTbHOCTH YeJI0BEKA

12

Tema 8.1.

XUMHYECKHE
TEXHOJIOTHH

B IIOBCEIHEBHON
u  npodeccruoHambHON
JIeSITENLHOCTH YeJIOBEKa

Coaep:xaHue y4eOHOIro MaTepHuaJia

12

[IpaBuia 5KOJIOTMYECKU 11€JI€COO0Pa3HOro MOBEIEHUS B OBITY M TPYAOBOM AEATENbHOCTH B LIEJSAX
COXpPAaHEHUS CBOETO 30POBbs U OKPYKAIOIIECH IPUPOIHON CPEJIbl, ONACHOCTh BO3JCHCTBUSA HA )KUBbIE
OpPraHu3Mbl OpPraHMYECKHUX BELIECTB OTHCNIBHBIX KJIAacCOB (YIJIEBOJIOPOJbl, CHHUPTHI, (PEHOIIBI,
XJIODOPraHUYECKHE TPOU3BOJHBIC, aJbACTUABI U Jp.), IOKa3aTeiab NPEAeNbHO JOMYCTUMOMN
KOHILICHTPALIUU U €r0 UCIIOIb30BaHUE.

Ponp xumuu B o0ecriedeHnH HKOJIOTMYECKOM, SHEPreTUUecKO U MUIIeBOl 0€3011acHOCTH, Pa3BUTUU
MEIULUHBI, CO3JaHUU HOBBIX MaTepuajoB (B 3aBUCUMOCTHM OT BHAA MNpo(ecCHOHANbHOM
NeSITEIbBHOCTH), HOBBIX HCTOYHUKOB 3HEPIUU (ajlbTepHATHUBHBIE MCTOYHUKHU »Hepruu). llonarue o
Hay4YHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUYECKUX peakiuid. [IpenctaBneHust 00 oOIMX HAyUHBIX
MPUHLMIIAX IPOMBIIIJICHHOTO TMOJY4YeHHsI BaKHEWIIUX BEIIECTB (HAa MpUMepax IPOU3BOJICTBA
aMMMaKa, CepHON KUCIIOTbI, METAHOJIA).

XuMUs U 3I0pOBbE UeJIOBeKa: MpaBuiia 0€30MacHOr0 MCIOJb30BaHUS JIEKAPCTBEHHBIX IMPENapaTos,
OBITOBOM XMMHUU B IIOBCEIHEBHOU )KU3HU

IIpakTnyeckue 3aHATHS

[TpakTtuyeckas padora Nel2. «IIpuMeHeHne XMMUYECKUX BEIIECTB M TEXHOJIOTUH C yueToM Oymyiuei
npohecCuOHANBEHOM e TeIbHOCTH.

Pemenue keiic-3a1a4 o TeMaM: MMILEBBIE POIYKThI, OCHOBBI PALlMOHAIILHOTO MUTAHUs, BaXKHEUIINE
CTPOUTENIbHbIE M KOHCTPYKIMOHHBIE MaTepuabl, CEJIbCKOXO3SHCTBEHHOE IPOU3BOJICTBO, KPAacKH,
CTEKJO, KEpaMHUKa, MaTepuallbl i1 DSJIEKTPOHUKHM, HAHOMAaTepuaibl, TEKCTUJIbHBIE BOJIOKHA,
WCTOYHUKU DHEPIHH, OPTaHUYECKUE M MUHEPAJbHBIE yJIOOpEHUS, JEeKaPCTBEHHbIE U KOCMETHYECKHE
npenapathl, ObITOBask XUMHsI, MaTepHaJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

3amura: I[IpencraBineHue pe3ysiabTaToOB pellleHHUs Keilc-3agad B (opMe MHUHM-AOKIAAa (JOMycKaeTcs
UCIOJIb30BaHUE rPaUUeCKUX U MPE3CHTAIMOHHBIX MAaTEPHAJIOB)

OK 01
OK 02
OK 04
OK 07
K 1.1
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IIpomeskyrounas arrectauus no gucuuniune: UKP, 3ager ¢ onenkoi -

Koncyabrauus -

Bcero 78

[To xaxmoii TeMe OMUCHIBAETCS CoJepKaHUEe Y4yeOHOro marepuaina (B AMIAKTHUYECKUX €IMHHUIIAX), HAUMEHOBAHHS HEOOXOJMMBIX
1a00paTOPHBIX, TPAKTUYECKUX U UHBIX 3aHATHA. O0BEM 4acOB OMPENEIIICTCS M0 KaXI0U MO3UIIMH CTOIOMa 3.
*[IpoheccnoHanTbHO-OPUEHTUPOBAHHOE COJIEP)KaHUE MOXKET OBITh PAcIpeneNieHO MO pasfenaM (TeMaM) WM CKOHIICHTPHUPOBAHO B
paznene [IpuknagHon MOIyJb

B ckoOkax yKa3aHO KOJHMYECTBO YacOB, BBIJICJICHHBIX Ha peaM3aluilo MPOPECCUOHAIIBHO OPUEHTUPOBAHHOTO COJEp KaHUS
(TeopeTuueckue 3aHATHs/1a00paTOpHBIE PAOOTHI)
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3. YCJIOBUSA PEAIN3BALIMU JUCHUTIJIMHBI « XUMUWS»
3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCledeHUIo

OcBoeHue nporpaMMbl HHTEIPUPOBAHHOW Y4YeOHOM JMCLMIUIAHBI «XHMHUSD)
mpearnoyiaraeT Haluyue B MpodecCHOHATBbHOM  00pa30BaTENbHOM  OpraHU3allvy,
peanusyromeil  o0pa3oBaTeNbHYI0 TpOrpaMMy CpeaHero oOmiero oOpa3oBaHHS B
npenenax ocoerust OITOIT CIIO na 6a3e ocHOBHOTO 00IIEero 0Opa3oBaHUs, Y4eOHOTO
kaOuneta. [lomemenre kabuHeTa JOKHO yAOBICTBOPSATH TPEOOBAHUSAM MOCTAHOBIICHUS
ot 28 centsopsa 2020 roga Ne28 O6 yTBepxkaenun canutapubix npasui CII 2.4.3648-20
"CaHUTapHO-AMHJIEMUOJIOTUYECKUE TpeOOBaHUS K OpraHu3alysM BOCIUTAaHUS U
oOy4deHus1, OTAbIXa U O3JIOPOBJICHUS AETEH U MOJOAECKHU" U OBITh OCHALIEHO TUIIOBBIM
o0Opy/l0OBaHMEM, YKa3aHHbIM B  HACTOSIIMX TpeOOBaHUSAX, B TOM  YHCIE
CHELMATIM3UPOBAHHON yueOHOW MeOeNblo U CpeacTBaMU OOy4eHUsl, JOCTaTOUHBIMU IS

BBIITOJIHCHU A Tp€6OBaHI/Iﬁ K YPOBHIO ITOATOTOBKH o6yqa}0mp1xc;1.

No
/1

HanmenoBanue
y4eOHBIX TOMEIICHUIN

OcCHaIEHHOCTh YU4eOHBIX MTOMEIICHU I

VYyebnas naboparopus
I'-470.

OcHosnoe obopyodosanue:

XUMUYECKHE PEaKTUBBI, IOCY/a, BEChI
texandeckrue NO 2246, TK 1990, komopumeTtp

(b oTO3IEKTpUUECKUM KOHIIEHTpanoHHbIN KDOK-
2, anmmaparbl Kumna, mkad BbITSKHOM, MydenbHas
neub Turn CHOJI 1,62-5,1/9,3, ananutuyeckue
Becwl BJIP-200, komopumetp ¢oTo-
anektpuueckuit ®OK-56M, nenrpudyra OIlH-3,
nentpudyra OIlu-8, pH meTp-340,
cnekrpoporomerp CD-2B, CyIIMIbHBIN KA,
BoasgHasg Oansg TVY-46-22-587-75, cToinsl aid
XUMUYECKUX UCCIEAOBAHUM, CTOJIbI, CTYJIbS,
Tabnuua MenaeneeBa, 10CKa KjlaccHas, mkad
KHIDKHBIH, IITaTUBHI TS TPOOHPOK,
ANEKTPOTUINTA, ITAKEPKU METALTUYECKUE IS
PEaKTUBOB.

Ilepenocnoe obopyoosanue:

HOYTOYyK C  HEOOXOJUMBIM  KOMIUIEKTOM
JMIIEH3UOHHOTO ¥ CBOOOIHO PaCIpOCTPAHIEMOTO
IPOrpaMMHOTO obecrieueHus, SKpaH,
MYJIbTUMEIUUHBIN TPOEKTOP.

YuebHas ayguTopus s
MIPOBEAECHUS 3aHATUN
BCEX BUJIOB, B TOM YHCJIE
TPYNIOBBIX U
WH]IMBUTyaJIbHBIX
KOHCYJIBTALUH,
TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUHOU
arrectaruu [-206.

OcHosHoe 0bopyoosaHue:

CTOJIbl METAJITUYECKH, CTYJIbSI, STAXKEPKHU
MeTaJITHYECKHE 111 PEaKTUBOB, IIKad
BBITSDKHOM, ITIKa(bl BETEpUHAPHBIE, T10CKa
KJIacCHas!, 10CKa OOBSIBJICHUM, OTHETYIIIUTEb,
KolMa, ienTpudyra gsadoparopuas [[JIMH-P10-
01 «2Dnexon», pH-metp MuimuBoasT™MeTp pH-
150M, Becsr BJIKT-500, 0ans BoasiHas
nabopatopuas LW-1, pH-mMetp munnuBoasT™MeTp
pH-121, TepMocTaT /17151 CyIIKH JIaA0OpaTOPHOU
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nocyasl SUP-4, norenunometp JIIT-58,
cnekrpodoromerp @IK-56M, xummueckue
PEaKTHBBI, XUMHUYECKAs TOCY/Ia, ITATUBBI
MeTaJUTMYEeCKHe, ITaTUBBl byH3eHa, jKaro3Hy,
pOTaTOp, CTEH/IBI, AaBTOKJIAB,
doTosnexTpokosopumerp DIK

Ilepenocnoe obopyoosanue:

HOYT6YK C HGO6XOI[I/IMI>IM KOMIIJICKTOM
JUICH3NMOHHOI'O " CBO6OI[HO pacIIpoCTpaHiACMOIoO
IMporpaMMHOIO 06€CH€‘-ICHI/I$[, OKpaH,

MYJIbTUMEIUWHBIN MIPOECKTOP.

Ilomemmenue s
CaMOCTOSITSIILHON 1
BOCIIUTATEIHHON PabOTHI
C BO3MOKHOCTBIO
MOJKJIIOUCHHS K CETU

OcHosHoe obopyoosaHue:
CTOJIbI, CTYJIbS, KOMITBIOTEPHI ¢ HEO0OXOIUMBIM

oOyuenrem Moodle

3. "UnaTepHeT" 1 KOMIUIEKTOM  JIMIIEH3UOHHOTO W CBOOOIHO
obecrieueHeM JIOCTyIIa | pacCIpOCTPaHsIEMOTO IPOTPAMMHOTO
B DJICKTPOHHYIO obecrieueHns U BBIX0J0M B MHTEpHET
uH(GOPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely
yauBepcuteta YJIK-413.
Ilomemenue misa
CaMOCTOSITEIIBHOU U
BOCIIUTATEIBHOU PabOTHI
C BO3MOYKHOCTBIO
MTOJIKJTFOUEHUS K CETH
" " OcHosHoe obopyoosarue:
Nutepuer" n
MEPCOHANIbHBIE KOMITBIOTEPHI C HEOOXOAUMBIM
4. | obecrieuenneM 10CTyma
- KOMITJIEKTOM  JIMIIEH3UOHHOTO ¥ CBOOOIHO
B DJICKTPOHHYIO
pacmpocTpaHsieMoro IPOTPaAaMMHOTO
MH(}OpPMaAIMOHHO-
oOecreueHus, CTOJIbI, CTYJIbSI.
00pa3oBaTeNbHYIO CpeIy
yYHUBEPCHUTETA:
OMOIMOTEKA, YATAJIBHBIN
3aJl C BBIXOJIOM B CETh
UHTEPHET.
Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI
(KOMILIEKT JIMIIEH3MOHHOT0 U ¢B0oOoaHOTO I10)
Neo | HazBanue (munensus\ceoboauoe I10)
1. | Windows 7 JINLIEH3US
2. | Paint.NET csoboauoe I10
3. | Cucrema ymnpaBieHHs JTUCTAHIIMOHHBIM cBoboanoe 110
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4. | UadopmaniioOHHO-TIPABOBBIE CHCTEMBI" cBooOoanoe 10 mia
["apant" u "Koncynbrant+" o0yJaromuxcs

5. | Microsoftoffice 2007 JUALICH3US

6. | CucTemMbl aHTUBUPYCHOM 3aIIIUTHI JIATICH3US
naboparopuu Kacnepckoro

3.2 TH®OPMAINMOHHOE OBECIIEYEHUE OBYYEHUA
IlepeyeHb OCHOBHOM M JONOJHUTEJIbHON JUTEPATYPbI, HEOOXO0AUMOI 1JI1 OCBOECHUS

JTUCIHHUIIINHBI

OcHoBHas JIUTEpaTypa:

1.

INa6puensa O. C. Xumusi. bazossiil ypoBenb. 10 kiace : yueonuk /O. C. 'aGpuensiy,
H. T'. Octpoymos, C. 10. [TonomapeB — Mockgsa : IIpocsemenne, 2025. — 192 c.—
ISBN 978-5-09-107640-0.—TeKcT: 27IeKTpOHHBIH.

lNabpuensa O. C. Xumus. bazossiif ypoBens. 11 knacc: yueonuk /O.C. I'abpuensH,
N.I". Octpoymos, C.}1O. [Tonomape — Mocksa : [Ipocsemenue, 2025. —192 ¢.— ISBN
978-5-09-107641-7.—TekcT: JIeKTPOHHBIH.

JlonosiHuTEIbHAS JIUTEpaTypa:

1.

I'muaka H.JI. O6mas xumus : ydeO6Hoe mocobue / H. JI. I'mmaka. — Mockga
:KunoPyc, 2021. — 749 c¢. — ISBN 978-5-406-08333-8. — URL:
https://book.ru/book/939867.— TekcT : 37K TPOHHBIH.

[MonnyOunsix JI. I1. Xumus : yue6noe nocodue / JI. I1. [Toanyousix. — KpacHosipck
:Kpacl'AY, 2018. — 306 c.— URL.: https://e.lanbook.com/book/130110. — Tekcr :
AIEKTPOHHBIN.

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

: DJIEKTPOHHBIN.

Ilepeyenb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHON ceTu «HTEpHET,
HE0O0XO0AMMBIX /ISl OCBOEHMSI AN CIIUTIIMHBI

1.00pa3oBarenpHble  pecypchl  HHTepHeTa. Xumus :© caWr. — URL:
http://www.alleng.ru. — Pexxum moctymna: cBoOO HBINA.— TEKCT : SIEKTPOHHBIH.

2. Enwnas xomieknus 1mpoBBIX oOpasoBaTenbHBIX. caiit. — URL:
http://www.school-collection.edu.ru. — Pexum goctyna: cBoOomubii— Teker
3JIEKTPOHHBIN.

3. Komnekuusa «EcTecTBEeHHOHAyuYHbBIE HKCIIEPUMEHTHI» : xumus : cat. — URL:

http://experiment.edu.ru. — Peskum qoctyna: ¢cBOOOIHBIN.— TEKCT : 3JIeKTPOHHBIN.

4 KOHTPOJIb U1 OIIEHKA PE3YJBTATOB OCBOEHUS YYEEHOM
JANCHOUITVIMHBI « XUMMWS»
4.1 KoHTpOJIb U OLlEHKA Pe3yJIbTATOB OCBOEHUS] Y4eOHOM TMCUMILINHBI
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[enp kaxa0il GopMbl KOHTPOJIS — 3apUKCUPOBATH MPUOOPETEHHBIE 00YYaIOIIMMCS
B pe3yJbTaT€ OCBOCHHUS Yy4YCOHOW AUCUMIUIMHBI 3HAHUS, YMEHHUS, CHOCOOCTBYIOIIUE
(bOpMHUPOBAHUIO KOMIICTEHITUH.

KOHTpoJb 1 OlIEHKa PacKpBIBAIOTCS Yepe3 YCBOCHHBIE 3HAHWS W MPUOOPETEHHBIC
oOydJaronmuMucs  yMEHHS,  HampaBlieHHbIE Ha  (QopMupoBaHuMe  OOMMX U
Mpo(eCCHOHANIBHBIX KOMMETeHITMH. KoMMEeTeHIn JOMKHBI OBITh COOTHECEHBI C
NpPEeIMETHBIMU pe3yJbTaTaMu. JlJi1 KOHTpPOJS M OLIEHKA PE3yJIbTaTOB OOYy4YEHHS
npenojaBaresb Bbionpaer GopMbl U METOJIBI C YUE€TOM MpodeccuoHaIn3auu 00ydeHus
0 MpOTpaMMe JTUCIUTIIUHBI.

B Teuenue cemecTpa UCIOIB3YIOTCS CIEAYIONINE BUABI KOHTPOJIS:

- TEKYIIUH,

- pyOEXKHBIH.

Texkymuii  KOHTPOJIb TPENCTABIAECT COOOW MPOBEPKY YCBOEHUS Y4YEOHOro
Marepuaia TEOPETUYECKOTO U MPAKTHUYECKOr0 XapakTepa, PEryJIsIpHO OCYILIECTBISIEMYIO
Ha MPOTSKEHUU CEMECTpa.

Texywuii KoHmpoab 3HAHUU OCYIIECTBIsCTCS B ()OpME YCTHOTO U MUCHMEHHOTO
omnpoca CTyJEHTOB Ha 3aHATUAX, HalMcaHUWE M 3ammTa pedepara, COOOIICHUS WU
COCTaBJICHHE TPe3eHTAIuu (110 BHIOOPY), BBHIMOJHEHUS! MUCHMEHHBIX CAMOCTOSITEIBHBIX,
(pOHTaNBHBIX JTAOOPATOPHBIX M  KOHTPOJBHBIX pabOT, TMPOBEPKH OOMMX U
WHJIUBUAYAIBHBIX 3aJlaHUM, B paMKax CaMOCTOSITEILHON padOThl, a TakXe OJIAHKOBOTO
TE€CTUPOBAHHSL.

CamocrosiTesnibHbIe pa0OThI MPeAHA3HAYEHBI 111 KOHTPOJISI YMEHHS PelliaTh 3aa4u
Y BBITIOJIHATH YIPAKHEHUS 110 MTPOMAEHHOMN TEME.

KoHTposbHbIE pabOTHl AAOTCS JJIA MPOBEPKU 3HAHUW U YMEHHM 00yYaromuxcs,
MOJIyYCHHBIX B pE3yJbTaTe HW3y4YeHUs pazziena. MoeT 3aHuMaTh 4YacTh y4eOHOTO
3aHATHS C pa300pPOM MPABUIILHBIX PEIICHUHN HA CIEAYIOIIEM 3aHSATHH.

Tekyuii KOHTPOJIb TPATUIIMOHHO CIIYKUT OCHOBHBIM CPEJICTBOM OO€CTeUeHUs B
y4eOHOM TIpoliecce «OOpaTHOM CBSI3W» MEXIy MpernojaBaTeieM U 00y4arolmmumcs,
HEOOXOJIUMOM ISl CTUMYJUPOBAaHUSI PaOOThl OOYYAIOMIMXCS W COBEPIICHCTBOBAHUS
METOJIMKH MPENoIaBaHus YUYCOHBIX JUCIUIUIUH.

PyGexubie konTposibHbie Toukd (PKT) mo aucuuminuHe ompeseneHbl B BUIC
KOHTPOJIBHOU (MPOBEPOYHOI) pabOoThl WM OJAHKOBOTO TECTUPOBAHUS TMOCJE M3YUYCHHS
paszena WIM HECKOJbKMX TEMAaTUYeCKH OJM3KUX pa3lieJioB MO JUCHUIUIMHE. Bcero
npennonaraercs nposectu 2PKT B nepBom cemectpe u 1 PKT Bo BTopom cemecTpe.

Tembl PKT
1 cemecTp
Konrpoabnas padora Ne 1 «CTpoeHne BEIIECTBA U XUMHUECKUE PEAKITUN»
Konrpoabnasi padora Ne 2 «CBoiicTBa HEOPraHUYECKUX BEIIECTBY»
2 cemecTp
KonTpoabnas padora Ne 3 «CTpyKkTypa v CBOMCTBA OPTraHUYECKHX BEIIECTB

Koa u HaumeHoBaHue Pa3zpen/Tema Tun oneHoYHbIX
(popmupyembIx MepPONpPUATHH
KOMIIeTeHIu i
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OK 01. Beioupats ciocoosr | Tema 1.1-1.7
pelieHus 3aaa4 Tema 2.1, 2.2
npodeccuoHaATbHON Tema 3.1
NEeITENbHOCTHA Tema 4.1
MPUMEHHUTENIHBHO K Tema 5.1-5.4
pa3JIMYHBIM KOHTEKCTaM Tema 6.1
Tema 7.1
Tema 8.1
OK 02. Ucnomp30BaTh Temal.2,14,1.6,1.7
COBPEMEHHBIE CPEACTBA Tema 2.1, 2.2
MOMCKa, aHaI13a 1 Tema 4.1,4.2
UHTEPHPETALNH Tema 5.2-5.4
uHbOpMaIuu, U Tema 6.1
MH(OpPMAIMOHHbIE Tema 7.1
TEXHOJIOTUH JIJIA Tema 8.1
BBITIOJIHEHUS 334
npodeccCuOHaAIbHON
JEATEIIbBHOCTH
OK 04. Tema 1.7
9(1)(1)€KTI/IBHO Tema 2.1, 2.2
B3aHMMOJICHCTBOBATH U Tema4.1,4.2
paboTath B KommekTuBe 1 | lema 5.2-5.4
KOMaHJie Tema 6.1
Tema 7.1
Tema 8.1
OK 07. ConelicTBOBaTh Tema 1.7
coxpaHeHuto okpyxkaromen | Tema 5.1
Cpelbl, Tema 8.1
pecypcocOepeKeHHIO,

MPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
MPUHITUIIBL OEPEKITUBOTO
MPOU3BOJICTBA, 3PHEKTUBHO
JIECTBOBAThH B
YPE3BBIYANHBIX CUTYAITASIX

[K 1.1.

IIponsBoauTs
00CJTy’)KHBaHUE U PEMOHT
ITPOU3BOICTBEHHBIX
CEJIbCKOXO03SIMCTBEHHBIX
AIIEKTPOYCTaHOBOK,
OCBETUTEJBHBIX TPUOOPOB,
AIIEKTPOAIapaToB U
NIEKTPUYECKUX MAILVH.

Paznen 1 Temnr 1.2, 1.6,
1.7.

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

TectupoBanue

Y CTHBIN OIIPOC

Pemenune pacu€THbix 3a1au
Hab6ntonenue 3a xonom
BBITTOJTHEHUS PAKTUKO-
OPHUEHTUPOBAHHBIX
3aJIaHuN

[IpencraBnenue
pe3yJIbTaTOB
MPAKTUYECKUX U
1abopaTopHBIX paboT
[IpoBeneHre XUMUYECKOTO
AKCIIEPUMEHTA
Brimonnenue
KOHTPOJIBHBIX

pabort 1o

paszeniaM IUCHUIUINHBI
OueHka caMOCTOATENIBHO
BBITIOJTHEHHBIX 33JJaHUM
3ammTa peleHus Keiic-
3anay (c yuetom Oyayuieit
npogeccuoHaIbHON
JEATEIIbHOCTH )
Brimonnenune 3aganui
IIPOMEKYTOUYHON
aTTecTalu
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4.2 POPMA H}’OME)KYTO‘IHOFI ATTECTAIIMU CTYJIEHTOB
MO YYEBHOU JUCHUIIJIMHE

Metoauka nposeaenuss UKP u 3a4era ¢ ouenkoii. lIpumepHbie BONpocsI U
3aganus K UKP u 3auery ¢ ouenkoi. Kpurepun ouenku 3Hanuui B pamkax UKP u
3a4eTa ¢ OLIeHKOI.

DopMa IPOMEKYTOYHOM ATTECTALUU.

@dopMbl TPOMEKYTOYHOM aTTeCTallUd 10 XUMHUHU, YCTAHOBJIEHHBIE pPaOOUYUM
y4eOHBIM TIaHOM: MKP BBINOJHSETCS HA MEPBOM Kypce B KOHIIE MEPBOr0 CEMECTpa,
3auem c OyeHKOoU CIAETCS Ha IEPBOM Kypce B KOHIIE BTOPOTO CEMECTPA.

B cootBercTBHM ¢ AedcTBYrOIUM B llonokeHnemM o TEKyIeM KOHTPOJIE 3HAHUU U
npoMexyTouHor arrectanuu  oOyuarommxcst ¢akyiaprera CIIO B Kypckom T'AY
CTYJICHT, BBIIIOJIHUBIIHI BCE pyOEKHBIE KOHTPOJIbHBIE TOUKHU Ha «4» U «5», MOXKET ObITh
O0CBOOOXKJIEH OT CIayu 3auera C OLeHKoW. EMy mpocraBisieTcss MTOroBas OLIEHKA Ha
OCHOBE Pe3yJIbTaTOB, OJYUYEHHBIX Ha PYOEKHBIX KOHTPOJIbHBIX TOUKAX.

Py6exnbie koHTponpHble Toukd (PKT) nmo nucnumiuze omnpeneneHsl B BUAE ABYX
KOHTPOJIBHBIX PaOOT WM TECTUPOBAaHUA B | ceMecTpe M OJHOM KOHTPOJIBHOU PabOThHI
WM TECTUPOBAHUS BO 2 CEMECTPE.

Ecnu cTyneHT He BBINOJIHSACT 33JaHUS B paMKax pPYyOEKHOTO KOHTPOJS Ha
«XOpOILLIO» U «OTIMYHO», TO IPOXOJUT IPOMEKYTOYHYIO aTTECTALUIO B TPaAULMOHHON
dopmMme. 3auem ¢ oyenkou TIpeANONaracT OTBET CTYJEHTa Ha 1 BONIpoC U pellieHue 3a1auu.
3a4eT ¢ OLEHKOW IPOBOAUTCA HA IOCIEAHEM 3aHATUM IO pacnucaHuio. Bo Bpems
MIPOBE/ICHMS 3ayeTa C OLIEHKON Ha MOATOTOBKY K OTBETy aaercs He Ooinee 40 MUHYT.
Jlanee — OIMH CTYZEHT OTBEYAET, OCTAIbHBIE TOTOBSATCS.

Ipumepusbie 3aganus aiasa UKP
(OK 01,02,04,07,IIK 1.1)
Yacrs 1
Il evinonnenuss 3a0anuti 1-3 ucnoavzyime caedyrowull psio XUMUHECKUX ITeMEHMO8.
Omeemom 6 3adanusax [-3 sensiemca nociedo8amenbHOCms yugp, noo KOmMopvlMu
VKA3aHbl Xumuieckue 3j1eMeHmsl 8 O0AHHOM pso).

1.Bi 2)N 3)Br 4P 5)Cl

1. Onpenenure aTOMbI KAKUX U3 YKa3aHHBIX B PAJIY DJIEMEHTOB UMEIOT AJIEKTPOHHYIO
KOH(UTYPALMIO BHEIIHETO SHEPTETUYECKOTO YPOBHS ns2Np°.

2. U3 yka3zaHHBIX B psAly XUMHUYECKHUX JIEMEHTOB BBIOEPUTE TPHU JIEMEHTA, KOTOPHIC B
[lepnoanueckont cucreme xumuueckux 31eMeHToB 1. M. MenneneeBa HaxoasTcs B
TJIaBHOM MOATPYMIE OJJHOU rpymiibl. PacrosioxkuTe BEIOpaAaHHBIEC SJIEMEHTHI B MIOPSIIKE
OCJIa0JICHHS] HEMETAITUYECKUX CBOMCTB.

3. U3 uuncna yka3aHHBIX B Py 2JIEMEHTOB BEIOCPUTE JIBA DJIEMEHTA, KOTOPhIE MOTYT
MPOSIBJISITh CTENEHb OKUCIICHUS +7.

4. V3 npensio:KeHHOTO MepeyHs BIOEPUTE JIBa COCITUHEHUS, B KOTOPBIX MPUCYTCTBYET
WOHHAs CBSI3b
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a) NaHCO3
6) H.O
B) NH3

F) Cag(PO4)2
,ZI) PC15

5. YcraHoBUTE COOTBETCTBUE MEXKIYy Ha3BaHUEM BEIIECTBA U KJIACCOM/TPYIIION, K
KOTOPOMY(-0¥1) 3TO BEIIECTBO MPUHAIICIKHUT.

Ha3Banue BeieCrea

Kuaacc/rpynna

a) TUAPOKCHUJT KaJIbIIUS
0) quruapodocdat HaTpHs
B) okcuj azoTa (V)

1) conb kucnas

2) OKCHJT OCHOBHBIH
3) OKCHJI KUCTIOTHBIH
4) ocHOBaHHUE

6. YcraHOBUTE COOTBETCTBUE MEXKIY CXEMOU PEaKIMA U N3MEHEHUEM CTETICHU

OKHUCJIEHHSA a30Ta B HEU.

Cxema peaKInuu N3MeHeHue cTeneHU OKUCJIEHHUS a30Ta
a) NH,Cl + CuO = CuCl, + H,O + N, + 1) oT -3 1o +2
Cu 2) ot +5 mo +4
6) HNO3(pas6) + Pb = Pb (N03)2 + H,O + 3)or 0 1o +5
NO 4) ot +5 mo +2
B) NH;+ 0, = NO +H,0 5) or-3 100

/. YCcTaHOBUTE COOTBETCTBUE MEXK/Ty HA3BAaHUEM COJIM U €€ OTHOIICHUEM K THJIPOJIHU3Y.

HaszBauue coin

OTHOLIEHHE K THIPOJIU3Y

a) Opomu1 HaTpuUs

0) pocdar xamms

B) XJIOPH]T HATPUS

r) cyabhu ATFOMUHUS

1) rugposn3 no KaTuoOHYy

2) rupoJIi3 IO AHUOHY

3) ruapoJI3 IO KATUOHY U aHUOHY
4) rusipoJIn3y HE MOJIBEPraeTcs

8. YcraHoBuTe COOTBETCTBUE MEX Iy (DOPMYIION BEIIECTBA U MPOTYKTaMH,
00pa3yIoIUMHUCS TIPHU AJIEKTPOIN3€ BOJHOTO PACTBOPA 3TOTO BEIECTBA HA MHEPTHBIX

ANEKTpOAaX.
dopmyJia BelecTBa IIpoayKThI 3J1eKTPOJIN3a
a) Na,S 1) Cu, Br;
6) NazPO,4 2) Cu, O,
B) CUBI’Q 3) Hz, S
F) AlBI‘3 4) Hz, Oz
5) H,, Br;
6) Al, Br,

9. YcraHoBUTE COOTBETCTBUE MEXKIY YPABHEHHEM PEAKITUU M HAPABICHUEM

CMCIICHHS ITOJTOXKCHUA
yeeauuenuu 0ae/leHUA.

XUMHNYCCKOI'O PaBHOBCCUSA npu
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YpaBHeHHe peaKkuuu Hanpasiaenue cMelieHusi XMMHY€eCKOIo

pPaBHOBeCHsI
a) 2Hy¢ + Oy = 2H0 + Q 1) cmentaeTcss B CTOPOHY NPOIYKTOB PEaKIIUU
0) Fe2Osxp) + 3CO(ry = 2Fe() + 3CO; | 2) cMemaeTcst B CTOPOHY UCXOIHBIX BEIIECTB
-Q 3) HE MPOMCXOIUT CMEIIICHHUSI PABHOBECHS

B) Nory + 3Ham) = 2NH3) + Q
F) CO(F) + 2H2(r)= CH30H(F) + Q

10.M13 nmpeayioxKeHHOTO TIepeYHs BHEITHUX BO3JCHCTBUI BEIOCPUTE JBA TUTIA PEAKITUH,
K KOTOPBIM MOHO OTHECTH B3aUMOJEHCTBHE MeAu ¢ xJiopuaom xkemnesa (111).

a) HeoOpaTumas I') reTeporeHHas

0) KaTaguTHYeCKas 1) 3aMEICHUS

B) oOpartumast
Yacrp 2
11. K 285 r. PactBopa cynbdara HaTpus ¢ maccoBoi nosieit conu 20 % nodapmiu 50 T
3TOM ke cosid. OnpeaeanTe MacCOBYIO JOJIIO COJIA B TOJIYYEHHOM pacTtBope. OTBET
3aMUIIUTE C TOYHOCTBIO J0 JIECITHIX B Y.
12. PaccTtaBbTe B ypaBHEHUHU KOA(DOUIIMEHTH METOIOM JIEKTPOHHOTO OalaHCca, YKaKUTE
OKHUCJIUTENIb U BOCCTAHOBUTEIIb.

Na;SOz + KMnO4 + H2SO4 = Na;SO4 + MnSO4 + KoSO4 + HO
13. OcymiecTBUTE MPEeBpAIICHUS:
C CO CO; KHCOs3 CO, CaCOs COp... ..

14. Kakas macca 25 %-HoM COJSTHOM KUCIOTHI moTpedyercs it pacTBopeHus 20 rpaMm
okcuna meau (11)?

Kpurepuu oueHku kauecrsa 3HaHul cryaeHros no UKP

3auer (MKP) mpoBoaWTCS Ha TMOCIEIHEM 3aHATHW, HA BBHINOJHEHUE 3aJaHui
otBoauTcs 60 MUHYT, TIO pe3yjabTaraM MNPOBEPKH CTYJECHT MOJYy4YaeT 3a4T€HO, €CIIH
OLICHKA «5»-OTJIUYHO, «4»-XOpOILIO WIH «3»-yJAOBJIETBOPUTEIBHO M HE 3a4TEHO, €CJIU
pesyabrat UKP «2»- HEy10BIIETBOPUTEIBHO.

Pexomenoyeman wikana nepeeooa nepeutHvlX 041068 6 NAMUOAIIbHYIO WKATY

«2» «3I» «4» «5»

Menee 5 6-8 9-10 11-13

IIpumMepHbBIe BOMPOCHI K 3a4YeTy ¢ OIeHKOMH
(OK 01,02,04,07,IIK 1.1)

. OcHOBHBIE MOHATUS XUMHUH. BemectBo. AtoMm. Moekyna. XHUMHUYECKUNA DSIEMEHT.
Amnorponuda. Ilpoctbie M cloxHble BemecTBa. KaueCTBEHHBII M KOJWYECTBECHHBIN
COCTaB BeIIECTB. XHUMHUUYECKHWE 3HakKu U ¢Gopmysibl. OTHOCHUTENIbHBIE aTOMHas M
MoOJIEKyIsipHas Macchl. KomuecTBo BemecTna.
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10.

11.

12.

13.

14,

15.

16.

. OCHOBHBIEC 3aKOHBI XMMMUHU. CT€XI/IOMeTpI/I}I. 3aKoH COXpaHCHHUS MACChbl BCIUICCTB. 3aKoH

IOCTOAHCTBA COCTaBa BCIICCTB MOJIGKYJISIpHOfI CTPYKTYPBI. 3aKoH ABoraszo H CICACTBUA
HUX HETO.

. Ilepuognueckuii  3akon .M. MengeneeBa. Otkpbitie J[.MI. MeHnaeneeBbM

[Tepuoauueckoro 3akona. [lepronuueckuii 3akon B popmynuporke J[.M. Mennaeneena.

.HCpHO,HI/IIK:CKa}I Ta6J'II/IHa XUMHUYCCKHUX JOJICMCHTOB — rpa(bﬂquKoe OTO6pa}KeHHC

NeproauYecKoro 3akoHa. CTpyKTypa MEpUOAMYECKONW TaOJMUIbl: Mepuoabl (Majble U
OoJibIIKE), TPYIIHI (TJIaBHAS U TTOOOYHAs).

. Ctpoenue aroma u nepuoandeckui 3akod JI.11. MenneneeBa. AToM — CJI0KHas 4YacTHIIA.

SAnpo (IpOTOHBI W HEUTPOHBI) M dJEKTpoHHass obOojouka. WM3oromel. Crpoenue
AIIEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB MaJIbIX MEPUOOB.

Oco0EHHOCTH CTPOCHHUSI JIEKTPOHHBIX 000JI0UYE€K aTOMOB 3JIEMEHTOB OOJIBIIUX EPHOJIOB
(mepexoaHbIX 37aeMeHTOB). [loHATHE 00 OpOHUTANIAX. S-, p- U d-opOHTAIU. DIEKTPOHHBIC
KOH(UTYypaluu aTOMOB XUMHUYECKUX 3JIEMEHTOB.

CoBpemeHnHas (opMynHpOBKa NEPUOAMYECKOTO 3aKOHA. 3HAUEHUE MEPUOJUYECKOTO
3aKOHAa W IMEPUOJUYECKOM CHCTEMBI XUMHUYECKUX dieMeHToB JI.M. Menneneesa s
pPa3BUTHS HAYKU U IOHUMAHUS XUMUYECKOW KapTUHBI MUpAa.

HNonnast xumuueckas cBsi3b. KaTuoHbl, MX 00pa3oBaHME W3 aTOMOB B pe3yJbTare
npouecca OKUCIEHMs. AHUOHBI, UX O0Opa30BaHHME U3 aTOMOB B pe3yjbTaTe Ipolecca
BOCCTAaHOBJICHUA. MOHHas CBA3b, Kak CBA3b MEXAY KaTHOHAMHU UM AHHOHAMM 34 CYET
AJIEKTPOCTATUYECKOTO NMpUTsLKeHUs. Knaccudukaius MOHOB: IO COCTaBYy, 3HAKy 3apsja,
HaJUYMIO0 TUAPATHOM 000s0uku. HMoHHBIE KpHcTauiMueckue pemetkd. CBoHCTBa
BEILIECTB C MOHHBIM THUIIOM KPHUCTAJUIMYECKON PEUIETKHU.

KoBanenTHas xumuueckas CBs3b. MexaHU3M 00pa30BaHUs KOBAJICHTHOW CBS3U
(OOMEHHBII M JOHOPHO-AaKLENTOPHBIN). DNEKTPOOTPULATEILHOCTh. KoBaneHTHbIE
MOJISIpHAsE W HENoJspHas CBs3U. KpaTHOCTh KOBAJIEHTHOW CBSI3UM. MOJIEKYJIIpHBIE U
aTOMHBIE KpUCTAJUIMYECKHE pemeTkdu. CBONCTBA BEHIECTB € MOJEKYJISPHBIMU U
ATOMHBIMU KPUCTAJUIMYECKUMHU PELIETKaAMHU.

Merannuueckass CBA3b. MeTamumueckass KpUCTAJUIMYECKasl peleTka W MeTauIndecKas
XUMHUecKas cBa3b. Ou3nueckue CBOMCTBA METAIIIOB.

ArperaTHple COCTOSIHMSI BELIECTB M BOJOPOJHAs CBsA3b. 1BEpPHOE, JKHUIKOE U
razoo0pa3Hoe cocTosiHusl BeulecTB. llepexon BemiecTBa M3 OJHOTO arperaTHoro
COCTOsIHUA B ipyroe. Bonoponnas cBs3b.

Hucniepcubie cucteMbl. llonsitue o gucnepcHod cucreme. JlucnepcHas ¢daza u
nucnepcroHHas cpena. Kiaccudukauust aucnepcHbix cucteM. [oHsATHE O KOJUIOUIHBIX
CUCTEMAX.

PactBopel. PactBopenne. PactBopumocTh BemiecTB. HachllieHHBIE, HEHACBHIIICHHBIE,
NEPECHIIIEHHBIE PACTBOPHIL. 3ABUCUMOCTh PACTBOPUMOCTH Ta30B, )KUAKOCTENW U TBEPABIX
BELIECTB OT pa3InyHbIX (hakTOopoB.MaccoBasi A0Sl paCTBOPEHHOTO BEIIECTBA.
DJIEKTPOJIUTAYECKAs [UCCOLMAIMA. OJEKTPOJIUThI W HEDJIEKTPOJIUTHL. MeXaHU3MBbl
ANEKTPOIUTUYECKON AUCCOIMALMN ISl BEIIECTB C PA3JIMYHBIMU THUIIAMH XUMHYECKOU
cBs3u. [ mapatupoBaHHbIE M HETMAPATUPOBAHHBIE HOHBI.

Crenenp nanekTponuTuueckor auccouuanuu. CuiabHble U ci1alOble  3JIEKTPOJIMTHI.
OCHOBHBIE MOJIOKEHUSI TEOPUU NIEKTPOIUTHUECKON nucconmannu. KucioTel, O0CHOBaHUs
Y COJIM KaK DJIEKTPOJIUTHI.

Knaccudukarms HeopraHM4eCKuX COSAMHEHU U X CBOMCTBA
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17.

18.

19.

20.
21.

22.

23.

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

31.

Kucnotsl u ux cBoiicTBa. KHCIOTHI KaK 3JIEKTPOIUTHI, UX KIACCU(PUKALMS 110 Pa3TUYHBIM
npu3HakaM. XUMHUYECKHE CBOWCTBA KHCIOT B CBETE TEOPUM DIIEKTPOJIUTHYECKON
aucconuani. OcoOEHHOCTH B3aUMOJIEUCTBHSI KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM
KHUCIOT ¢ MeTayiaMu. OCHOBHBIE CLIOCOOBI MOTYUYEHHS KUCIOTHI.

OcHoBanus W ux cBoicTBa. OCHOBaHUS KaK 3JEKTPOJMTHI, WX KiIacCU(UKALMS 10
pa3nuM4YHbIM NOpu3HakKaM. XWUMHYECKHE CBOMCTBA OCHOBAaHWWA B CBETE TEOPUU
ANEKTPOJIUTUYECKON auccounanuy. Pas3noxeHue HepacTBOPUMBIX B BOJE OCHOBAHHM.
OcHoBHbIE CTIOCOOBI MOYYEHHUS OCHOBAHUH.

Comn m ux coiictBa. Conmu Kak 3IeKTpodauThl. Coiu cpeaHue, KUCIblE U OCHOBHBIE.
XUMHYECKH CBOMCTBA COJIEM B CBETE TEOPUU DIJEKTPOJUTHUYECKOW IHCCOLUALUU.
Cnoco0bI oJiy4eHus CoJeH.

I'maponus conen.

Oxkcunpl u ux cpoiictBa. ConeoOpasyromuye U HecoiaeoOpasyroue okcuibl. OCHOBHBIE,
aMm(poTepHbIE U KHUCIOTHBIE OKCHJBl. 3aBHCHUMOCTb XapakTepa OKCHUJA OT CTEIEHU
OKHUCJIEHUSI 00pa3ylolIero ero Merajia. XMMHUYECKHe CBOMCTBAa OKcUIOB. [lomyueHue
OKCH/JIOB.

OKHCIINTENBPHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb okuciaeHusd. Oxkucaurens u
BOCCTaHOBJIEHHE. BoccTaHoBuTenb U OKucieHHE. MeToj 31IeKTpOoHHOro OanaHca ISt
COCTABJICHHS] YPABHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

CkopocTp xumudeckux peakuuid. I[IoHATHE O CKOpPOCTM XHWMHYECKHX PEaKIHi.
3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PEAKIHUM OT pPa3IudHbIX (DAKTOPOB: MPUPOJbI
pearupyromux  BEIIeCTB, HMX  KOHUEHTpalud, TEMIEeparypbl, [OBEPXHOCTH
CONPUKOCHOBEHHMSI M UCTIOJIb30BAHMSI KATAIH3aTOPOB.

OOparumocTh XUMHYECKMX peakuuil. OOpaTumble W HeoOpaTUMBbIE  PEaKIIHH.
XHWMHYECKOE PAaBHOBECUE U CIIOCOOBI €r0 CMEIIEHUS.

TuIbl KpUCTAUIMYECKUX PEIIETOK. YacThipl sexamue B y3JIaX KPUCTALIMYECKOU
pew€Tku. Tun cBs3u mexay yactuamu. [Ipumepsl BemecTs. @u3ndecKue CBOMCTBA.
Koppo3sus metamioB. XuMudeckas U 3J1€KTPOXUMUAYECKAs] KOPPO3USI.

Mertasuibl TIIaBHBIX MOATPYII. MeTallTbl MOOOYHBIX MOATPYIIIL.

DNeKTpoau3. XMMUYECKME NCTOUYHHUKH TOKa. [Iporiecc Ha aHozie 1 Ha KaToJeE.

l'anorensl. Haxoxnenue B mpupoae. CTpoeHHE U CBOMCTBA aTOMOB. | aJIOr€HOBOIOPOIBI
Y TAJIOT€HUIBI.

Xanbkorensl. Cepa. Haxoxnenune B mnpupojne. [lonyueHwe Kuciaopoga W CEpBL.
CepoBo10pO/1, CEpOBOAOPOAHAS KUCIIOTA, CYIb(UIBI.

I'eneTnueckast CBSI3b MEXIy KJIacCaMHd HEOPraHWYECKHMX W OPraHUYeCKHX BEIECTB.
I'enetnueckuil psjg sneMeHTa — MeTamia. ['eHeTudyeckuil psn 3jeMeHTa — HeMeTaluia.
['eneTnueckuil psa 3Ie€MEHTa — MeTalla, KOTOPOMY COOTBETCTBYIOT aM(OTEPHBIE OKCH/T
U TUJIPOKCUIL.

IpumepHbIe 321241 K 32a4€Ty ¢ OLEHKOii
(OK 01,02, 04,07, IIK 1.1)
Ocyl1ecTBUTE CAEIYIOIINE TPEBPAIICHHUS:
CuCl; >CuOHCI—>Cu(OH),;—»>CuO—Cu(NOs3),.Hamuimure ypaBHEHHUs PEaKIIHIA.
Ocyl1iecTBUTE CACIYIOIINE MPEBPAIICHHUS:
Fe(OH); >FeOHSO, —>Fe,(SO4); — Fe(NO3); —>FePO,

Hanummre ypaBHeHUs peakuuil.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Hanummmre rpadpuueckoe nzoodpaxkenne hopmyiasl Ca(HSO,), , Ha3BaHKe 3TOM COJIH, KaK
€€ MOXKHO TOJYy4YUTh U TMPEBpPaTUTh B CPEIHION, HOpMaibHy coyib? Hamumure
YpaBHEHUS COOTBETCTBYIOITUX PEAKITHIA.

YuuthiBass aMQOTEPHOCTb, HANMUIINTE YpPaBHEHHUS PEAKIMM CIEIYIOIUX OKCHUIOB C
KHCJIOTOH M 1esioubio: PbO, ZnO, Mn,0Oy

CocraBbTe ypaBHEHHUS PEAKIIMi, C TOMOLIBI0 KOTOPBIX MOKHO OCYIIECTBUTH CIIEIYIOIINE
pEeBpAILICHUS

Hanwr cemytonue okucibl MetamuioB: CaO, CuO, ZnO, Fe,O3 , Mn,O7 . Ykazars, kakue
U3 HUX OCHOBHBIC, KHCJIOTHbIE u amorepHsle. Hammcarh ypaBHEHHS peakiiuid
PacTBOPEHHS 3TUX OKUCIIOB B KHCIIOTE U MIETIOYH.

Kaxkoe u3 ykazaHHbIX BeniecTB OyaeT pearupoats ¢ KOH?

Aleg , N205 ,CI’Q(SO4)3 , Ba(OH)z , HPO3 , Zn(OH)z, CuO.

Hanummre ypaBHEHUS peaku.

OcymecTBuTh cienyromuid nukia npespamenuit: CaCl, —»Ca(NO3),—» CaCO; —»CaO —
Ca3(PO4)2.

[TonOepute Mo nBa ypaBHEHHUS B MOJCKYJSIPHOM BHAC K KaKIOMY U3 MOJICKYJISIPHO-
nonHbIx: Ca?*+ CO3% =CaCO3

CocTaBpTe MOJEKYJISAPHBIE W MOJEKYJISAPHO-UOHHBIC YpPaBHEHHUS THUAPOIHM3a COJEH:
Ba(CN), ,CrCls.

[TogOepute 1Mo Ba ypaBHEHUS B MOJEKYJSIPHOM BHUJEC K KaXKIOMY U3 MOJIEKYJISIPHO-
nonHelx: Cu(OH),+2H* =Cu?" +2H,0.

CocraBbTe MOJIEKYJSIDHBIE M MOJICKYJIIPHO-MOHHBIE YpaBHEHUS TUIPOJU3a COJIEH:
NazPO, ,MgC'Z

[TonapHo cMemany pacTBOPHl CIEAYIOMIUX BEIIECTB, HAIMUIIUTE HOHHBIE DPEaKIUU
obmena: MgCl,+KOH -

CocraBbTe MOJICKYJISIDHBIE M MOJICKYJIIPHO-MOHHBIE YpaBHEHUS TUIPOJU3a COJIEH:
Na,C,04 , NH.Br.

[TogOepute Mo nBa ypaBHEHHUS B MOJEKYJSIPHOM BHUAEC K KKIOMY U3 MOJICKYJSIPHO-
noHHEIX: Fe?* +20H = Fe(OH),]..

CocTaBpTe MOJIEKYJISAPHBIE M MOJIEKYJISAPHO-UOHHBIC YpPaBHEHMSI TUIPOJIHM3a COJEH:
C&(CN)Q , Cf(NOg)z .

[TomapHO cMemany pacTBOPHI CIASAYIOMIUX BEMIESCTB, HAIMMWIIUTE HWOHHBIC DPEAKIIUN
oomena: Ba(OH), + HCl—

CocraBpTe cXeMy MOHHOTO OanaHca u moaoepute kodddurmentsr B peakmuu: HzAsO3 +
KMnO,4 + H,SO4—»H3AsO4 + MNSO,4 + Ko,SO4 + HO .

YKaKATE OKUCITUTEh K BOCCTAHOBHUTEIb B JJAHHOW PEaKIIHH.

CocraBbTe cxemy AJIEKTPOHHOrO Oasianca u nogoepure kKodhduireHTs! K peakuuu: KoS
+ KMnO4 + H,SO4—-MnSO4s+ S + Ko,SO,4 + HO .

Kakoe BemiecTBO SIBISIETCS OKHCIUTENEM, a KAaKO€ BOCCTAHOBHUTENIEM B TPEIbITyIICH
peakunun?

CocraBbTe cXeMy MOHHOTO OajnaHca W moadOepure koddduuuentsl B peakuuu: HCI +
KzCFzO7—>CfC|3 + KCI + C|2 + H,0 .

YKaXATE OKUCITUTEh ¥ BOCCTAHOBHUTEIb B JJAHHOW PEaKIIHH.

CocraBpTe cxeMy MOHHOTO OajaHca W moadepute kKodddumnmeHTsl B peaknuu: SNSO4 +
KMnO, + H2804—>SH(SO4)2 + MnSO,; + K,SO,4 + H,0 .
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22.

23.

24,

25.

26.

27.

28.

29.

30.

VYKaXkuTe OKUCIUTENb U BOCCTAHOBUTEIb B JJAHHOW pEaKIIUH.

CocrtaBbTe cxeMy HOHHOTO OajaHca u nmogodoepute Ko PUIMEHTH B peaKIuu:

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

YKaKATE OKUCITUTETh ¥ BOCCTAHOBUTEIb B JJAHHOW pEaKIINH

OcCymecTBUTh MUK TPEBPAIECHU:

FG(OH)g—)Fez(SO4)3—)Fe(NO3)3—)F€(OH)3—)F€203.

3aKOHYNTE ypaBHEHUS CIICAYIONMINX MPEBPAICHU:

K,0,+KI+H,SO,—

K>0,+KMnO4+ H,SO4—

KBr+ H,S0O,—S0,...

Kl+ H,SO,—HsS....

KCIO3+KNO;—>

Pacnosnoxwure BemectBa, hopmyisl KoTopbix CoHs—NH2, NHs, (CsHs)NH u CsHsNH2, B
MOPSAJIKE YCUJICHUSI OCHOBHBIX CBOMCTB. [losicHUTE OTBET.

Haiimute wmaccoByro MO0 THAPOKCHIA HATpusi B pacTBOpE, IMOJIYYEHHOM MpU
B3aumojeiicteuu 0,69 r. Hatpus u 130 mi. BojsI.

B 400 r. 5%-ro pactBopa rumpokcuaa Harpus gob6aswin 0,92 r. Hatpus. Beruucnure
MacCOBYIO JIOJIIO IIETOYHU B MTOJIYYEHHOM PacTBOPE.

Jlanbl dYeThIpe BEIIECTBA: JUXpPOMAT HATPHs, KOHIIEHTPHUPOBAHHAS CEpHAsl KHCJIOTA,
TUAPOKCUT TUTHs, propua kanus. Hanummre ypaBHEHUS Y€THIPEX BO3MOXKHBIX PEAKITUN
M@y STUMHU BEIIECTBAMH.

JlaHbI BOJIHBIE PACTBOPHI CEPOBOAOPOAA, OpoMa, THAPOKCHUAA HATPUS, XJTOPHOM KUCIOTHI.
Harmmmmte ypaBHEHHS 9€THIPEX BO3ZMOKHBIX PEAKITUNA MEXKIY STUMHU BEIIECTBAMH.
Oo6pazen Hatpus Maccod 0,5 r. momectunu B Boay. Ha HelTpanuzanuio moay4yeHHOTO
pactBopa u3pacxomoBai S1,1 1. 1,5%-i consiHOW KHCHOTHL. BBIUHCINTE MaCCOBYIO
JI0JII0 HATpHs B oOpasiie (B %).

Kpurepuu oueHkH 3HaHMI B paMKax 3a4€Ta C OLEHKO.

[Ipy BBICTABIICHUM OILICHKUA TMIpenojaBarelib PYKOBOACTBYETCS CIETYIOIIUMHU
KPUTEPHUSIMHU:

5 (oTIMYHO) - CTYIEHT TIOKa3blBaeT TUIyOOKHE OCO3HAHHBbIC 3HAHUS II0
OCBEILIAEMOMY BOIIPOCY, BIAJEET OCHOBHBIMU MOHSTUSIMH, TEPMUHOJIOTHUEH; ONEPUPYET
KOHKPETHBIMU 3HAHUSIMH M YMEHHSIMHU TI0 XHUMHH, OTBET TOJIHBIN, JIOKa3aTeIbHBIMH,
YETKUW, TPAMOTHBIM (BO3MOXHA OJHA HETOYHOCTh, OMNMHUCKA, KOTOpas HE SBIACTCS
CJIEICTBHEM HE3HAHUS WU HEMOHUMAaHUS Y4eOHOTO MaTeprana).

4 (Xopolo) - CTYJEHT IMOKa3bIBAET TIIyOOKOE M TOJIHOE YCBOCHHUE COJCPKAHUS
Marepuansa, YMEHHE NPaBWIBHO M JOKAa3aTeIbHO H3JIaraTh MPOTPAMMHBIN MaTepual.
JlomyckaeTt oTJeabHbIe He3HAUUTEIbHBIE HETOUHOCTH B ()OpME U CTUJIE OTBETA.

3 (YIOBIETBOPUTEIBHO) - CTYJIEHT MOHMMAaeT OCHOBHOE COJIep)KaHHe YydeOHOMU
IporpaMMbl, YMEET TOKa3bIBaTh MPAKTUYECKOE NPUMEHEHUE TOJyYECHHBIX 3HAHUI.
Bmecte ¢ TeM pgomyckaeT OTHAENbHbIC OIIMOKW, HETOYHOCTH B COJEpKAHUU U
ohOopMIICHUHU OTBETA; OTBET HEJAOCTATOYHO MOCJIEIOBATEINICH, I0KA3aTeJIeH U IPaMOTEH.

2 (HEeyJOBIETBOPUTENHHO) - CTYJACHT UMEET CYIICCTBEHHBIC MPOOEbl B 3HAHUSIX,
JIOTyCKaeT OIMMOKM, HE BBIIACISAET TJABHOTO, CYIIECTBEHHOro B otTBeTe. OTBET
MTOBEPXHOCTHBIN, 0€3/10Ka3aTENbHBIN, JOMYCKAIOTCS PEUYEBBIC OMIHMOKH.
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4.3 OCOBEHHOCTH PEAJIM3ALIINY YUEBHON TUCHUIIIAHBI «XUMMUSI»
TSI UTHBAJIMIOB U JIMI[ C OTPAHUYEHHBIMY BO3MOXKHOCTSMHA
310POBbSI

[Tpu oOyueHuun nuIl C OTPAaHUYEHHBIMA BO3MOXXHOCTSMHU 370POBbSI YUUTHIBAIOTCS
WX UHAMBHUIyallbHble TcuXxodusndeckue ocobeHHocTu. OOyuyeHHe HHBAINIOB
OCYIIECTBIISIETCS] TAKKE B COOTBETCTBUU C MHANBHUAYAIbHON IPOrpaMMON peabrInTaIiu
MHBaIMIA (TIPY HAJTUYIHUH).

Jlig nun ¢ HapyIIeHWEM ciIyXa BO3MOXKHO IIPE0CTaBIeHUE YUeOHON HH(pOpMauu
B BHU3yaJbHOM (opme (KpaTKuil KOHCHEKT JEKUUH; TEKCThl 3aJaHWil, Halle4yaTaHHbIE
YBEJIMYEHHBIM MIPpU(PTOM), Ha ayAUTOPHBIX 3aAHATUAX JIOMYCKAETCA MPHUCYTCTBHUE
ACCHCTEHTA, a TAK)Ke CYypAOINEPEBOTUMKOB U TU(IOCYPAOTIEPEBOTUNKOB.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS B IHCbMEHHOM (opme:
00y4aromuiicss MTUCbMEHHO OTBEYAET Ha BOMPOCHI, MUCbMEHHO BBIMOIHSIET MPAKTUICCKUE
3ananus. [Joxnan (pedepar) Takke MOKET ObITh IPEJICTABIIEH B MUCbMEHHOU (hopme, npu
3TOM TpeOOBaHUS K COJNEPKAHUIO OCTAIOTCA TEMHU K€, a TpPeOOBaHUS K Ka4eCTBY
M3TIOKEHUsI MaTepuana (MOHATHOCTh, KAUeCTBO PEYH, B3aUMOJICHCTBUE C ayUTOpUEH U
T. /.) 3aMEHSIOTCS HA COOTBETCTBYIOIINE TPEOOBAHUS, MPEABABIsAEMbIE K MUCHbMEHHBIM
pabotaM (kauecTBO O(OPMIICHHS TEKCTa U CIUCKA JIMTEPATyphl, TPAMOTHOCTb, HaJIMYHE
WUTIOCTPAIIMOHHBIX MaTepUAIOB U T.1I.).

[TpomexyTouHas aTTecTauus Ui JMI C HApyLICHUSAMH CilIyXa IMPOBOJUTCS B
NUCBbMEHHOM (QopMe, IPHU 3TOM HCIOJB3YIOTCS OOlIMe KpuTepuu oueHuBaHus. I[lpu
HEOOXOAMMOCTH BpeMsl IMOATOTOBKM K OTBETY MOKET ObITh yBeiauueHo. s aui ¢
HapyIICHUEM 3pEHHS JIOIyCKaeTcs ayauaibHOE MPEeIOCTaBICHUE HHPOPMAIH, a TaKKe
UCIIOJb30BAaHUE HAa  ayAUTOPHBIX  3aHATHSIX  3BYKO3AlMCHIBAIOLIUMX  YCTPOMCTB
(muxTOooHOB U T.1.). [JomyckaeTcss MpUCYTCTBHE HA 3aHATUSX aCCUCTEHTA (TTOMOIIHUKA),
OKa3bIBAIOMIET0 OO0YyYarolMMCS HEOOXOAMMYIO0 TEXHUYECKYI0 TOMOIIb. TeKkymui
KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIsIeTcT B YycTHOW ¢opme. Ilpu mnpoBenenun
MPOMEXKYTOYHOM aTTECTAIMH JIJIsl JIUI] C HAPYIICHUEM 3PSHUS TECTUPOBAHUE MOXKET OBIThH
3aMEHEHO Ha YCTHOE COOECeI0BAHNE 110 BOIIPOCAM.

Jlis i ¢ orpaHUYeHHBIMH BO3MOYKHOCTSIMH 37I0POBBS, UMEIONINX HAPYIICHUS
OTIOPHO-/IBUTATEILHOTO ammapara, Ha ayIUTOPHBIX 3aHATUAX, a TAaKXKE MPU TPOBEIACHUH
IpOLEAYp TEKYIIEro KOHTPOJIS YCHEeBAEMOCTH U TMPOMEXKYTOYHOW aTTECTallMd MOTYT
OBITb  MPEJOCTABJICHBI HEOOXOAMMBIE TEXHUYECKHE CpelCcTBa  (MEePCOHAIbHBIN
KOMIBIOTEP, HOYTOYK WJIM APYrod TaJKeT); JOMYCKAeTCs NPUCYTCTBHE ACCHUCTEHTa
(accucTEHTOB), OKa3bIBAIOLIETO OOy4YaIOIIUMCS HEOOXOIUMYIO TEXHHYECKYIO0 MOMOIIb
(3aHsATH pabouee MECTO, MEPEBUraThCs MO ayAUTOPUU, TPOUUTATH 3a/laHue, OPOPMUTD
OTBET, O0IIAThCS C MIPEToAaBaTesieM.
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