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1. ObIIAA XAPAKTEPUCTHUKA PABOYEN ITPOIrPAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBbI «XUMMUSA»

1.1. Ob6aacTb npuMeHeHus1 padoveil NPOrpaMmbl

OO6mieobpa3oBaTenbHas AUCIUIUIHHA «XUMHUS» SBISETCS 00s13aTeIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa3oBaTeIbHOW MpOTrpamMMbl B
cootBercTBUM ¢ PI'OC CIIO no cneunansHocTH 19.02.12 Texnonozusi npooykmos
RUMAHUST HCUBOMHO20 NPOUCXO0AHCOEHUs PeaTn3yeMon Ha 6a3e OCHOBHOTO OOIIETo
oOpazoBanus. JucuuminHa «XuMuUsS» H3ydaeTcss Ha mepBoM Kypce B 1 u 2
cemectpe. [Iporpamma paspaborana Ha ocHoBaHuM TpeboBanuit ®I'OC cpennero
o011ero 0opazoBaHus ¢ y4eToM NpoeCCUOHATBLHON HAPaBIEHHOCTHU MOJIy4aeMOil
CHELMAIBHOCTH.

[Ipu ocBoenuu crnenuanbHocTu 19.02.12 Texnonozusi npoOyKmos numauusi
JHCUBOMHO20 NPOUCXOAHCOEHUs XUMUS n3ydaeTcsi B o0beMe 166 yacos.

[IpodunpsHas cocraBisomas oTpaxaercs B TpeOOBaHMSIX K IHOJATOTOBKE
oOyyYarommxcsi B 4acTH:

- o0mel cuCTeMbl 3HAHWN: AaKTyalbHbIE MPUMEPHI HCIOIH30BAHHUS
XUMHYECKHUX UIeH U METOJI0B B MPO(PECCHOHATBHOMN EATEIbHOCTH.

Pabouas mporpamMma yueOHON JUCHUIUIMHBI MOXET OBITh MCIIOJIb30BaHA MPU
MOATOTOBKE TEXHUK-TEXHOJIOT.

1.2. eaun v muIaHUPyeMble Pe3yJbTaThl 0CBOCHHS JUCHUIJINHBI:
1.2.1. leam 1 3a5a4y JTUCIHUATIMHBI:

Copaep:xxanune mnporpamMmbl  001Ie00pa30BaTEIbHOM  JUCHHUILIMHBI
«XMMHUS» HANPABJICHO HA JOCTUKEHHE CJIeTYIOIINX LesIei:
- - (opMHpOBaHHE CHCTEMBbl XHMHYCCKMX 3HAHMM KaK BakKHeHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KApPTUHBI MUpPA, B OCHOBE KOTOPOM JIEKaT
KJTFOUEBbBIC TIOHSTHS, PYHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XUMHUU, OCBOCHHUE S3bIKA
HAayKHd, YCBOCHHE W TIOHUMAaHWE CYIIHOCTH JOCTYMHBIX  0O0OOIICHMI
MHPOBO33PEHYECKOTO XapaKTEPa, O3HAKOMIICHHE C HCTOPUEH HMX pa3BUTHS WU
CTaHOBJICHUSI;
— dbopMUpOBaHUE U PA3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHYECKUX PEaKIMii, HEOOXOAUMBIX ISl MPUOOPETEHUS YMEHHI
OpPUEHTUPOBAThCA B MHUPE BEIIECTB M XMUMHUYECKHX SBJICHUN, UMEIOIIUX MECTO
B PUPOJIC, B TPAKTUYECKOMN U MMOBCEAHEBHOU KU3HH;
— pa3BUTHE YMEHUN U CIOCOOOB JIEATEIHLHOCTH, CBS3aHHBIX C HAOIIOACHUEM
1 00BSICHEHHEM XUMHUYECKOTO IKCIIEPUMEHTA, COOTI0ICHIEM TIPaBUI 6€30MacHOTo
oOparieHus ¢ BEIecTBaMu.



OcBoenne kypca OJ «Xumusi» npeamojiaraer pelieHHe CJaeayOUUX
3agau:

1) chopMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTCH MPOTEKAHWS XUMHUYSCKUX
MIPOLIECCOB U SBJICHHN B OKPYXKAIOWIEH Cpele, a TaKkKE MX CBS3b C ILIEJIOCTHOM
HAay4YHOUW KapTUHON MHpa U JPYTUMH €CTECTBEHHBIMH HAyKaMU;

2) pa3BUTh YMEHHS COCTABIIATH (DOPMYJIIBI HEOPTAHUICCKUX M OPTaHHICCKUX
BCIIECTB, YPaBHEHUS XWMHUYECKHX  pEaKmuii, OOBICHATP WX  CMBICI,
UHTEPHPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chbopMUpOBaTh  HABBIKM  MPOBEACHUS  MPOCTCHIINX  XUMHYCCKUX
HKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUN C COONIIOJICHHMEM TIpaBuWiI 0OE30MacHOTO
oOpallleHus ¢ BElIeCTBaMU U JIabOpaTOpHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHUS HaXOAWTh, aHATM3UPOBATH U UCIIOJIb30BaTh HH(POPMAIIHIO
XUMHUYECKOTO XapaKTepa U3 pa3IuuHbIX HHHOPMAIIMOHHBIX UCTOYHUKOB, BKIIFOYAS
Y4EOHYI0 JTUTEPATYpy, HAYUHbIC TyOJIUKALIMU U UHTEPHET-PECYPCHI;

5) chopMupoBaTh YMEHHS IPOTHO3MPOBATH IIOCIEACTBUS  CBOEH
JEATCIIBHOCTH M XMMHUYECKUX TMPUPOAHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
MPOIIECCOB, YUUTHIBAsI BOBMOKHBIC KOJIOTMYECKUE U COLIUATIbHBIEC BO3CHCTBUS;

6) chopMUpoOBaTh MOHUMAHHME 3HAYMMOCTH JTOCTHMIXKEHUM XUMHUYECKOU
HAyK U TEXHOJIOTUH MJiS Pa3BUTHUS COIMAJIBLHOM M MPOU3BOJACTBEHHOU cdep C
YMEHHEM IPUBOAUTH IPUMEPHI UX MPUMEHEHHUS B Pa3IUUYHBIX chepax KU3HHU.

Oco0eHHOCTh (OPMUPOBAHUSI COBOKYITHOCTH 3a7a4 M3YYCHHS] XUMHUHU IS
CUCTEMBI ~ CpeAHero mnpodeCCHOHATBHOTO  O00pa3oBaHUS  3aKIIOYaeTcs B
HEOOXOJIMMOCTH peau3aiuu Tpo(ecCHOHaTbHON HAMpaBICHHOCTH pEIIaeMbIX
3as1a4, yuéta 0coOeHHOCTeH chephl NeITeNbHOCTH OYyIINX CIeIIHAINCTOB.

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

* CMBICJI TIOHATHN: XUMHYECKNH DJIEMEHT, 3aKOH, BELIECTBO, B3aUMOJICUCTBUE,
XUMHUYECKOE COCIUHEHHUE, PACTBOP, JJIEKTPOXUMUYECKHUH TPOLECC, TEOpHUs
CTPOCHUS OPTaHUYECKUX BEUIECTB;

* CMBICT XMMHYECKUX BEJIMYMH: Macca, O0bEeM, KOJIMYECTBO BEIIECTBA,
IUDIOTHOCTh, AaTOMHas Macca, OTHOCUTENIbHAs aTOMHas MW  MOJIEKYJIApHas
(popmynpHasi) macca, MOJSpHas Macca, MOJSPHBIA 00bEM, IJIOTHOCTH Ta30B,
JIaBJICHHUE, TEMIIEPATypa, BPEMs, KOHIIEHTpalUsl, CKOPOCTh XUMHUYECKON PEAKIIUH,
DIEKTPUYECKUH 3apsL;

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

* BKJIQJ] POCCHMCKUX U 3apyOEKHBIX YUEHBIX, OKa3aBIIUX HauOOJIbIIEe
BIIUSIHUE HA Pa3BUTHUE XUMUU,

B pe3yabTaTe 0cBOeHHS IUCHUIINHBI 00YyYAIOIIUICS T0JI7KEH YMETh:
* Ha3blBaTh: M3YyUYCHHBIC BEIIECTBA MO TPUBUAIBHON WM MEXKIyHAPOIHOU
HOMEHKJIATYPE;



*  ONPEAeATh: BAJICHTHOCTh U CTENEHb OKUCICHUS XMMHYECKUX 3JIEMEHTOB,
TUN XMMHYECKOM CBS3M B COCIMHEHMSX, 3apsj] MOHA, XapaKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX U OpPraHWYECKUX COCJAUHEHUW, OKHUCIUTEIb U
BOCCTAHOBUTEJb, PUHAJICKHOCTD BEIIECTB K Pa3HbIM KJIaCCaM HEOPTraHUYECKUX U
OpPraHUYECKUX COCITMHCHUN;

*  XapaKTepu30BaTh: SJEMEHTHl MaJbIX MEPHUOJIOB MO HUX IMOJOXKEHUIO B
[lepuonnueckoit cucreme JI.MI. MeHnaeneeBa; oO0mmMe XUMHUYECKHME CBOWMCTBA
METaJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX M OPraHUYECKHUX
COCIMHCHUI; CTPOCHUE W XMMHYECKUE CBOMCTBA M3YUYCHHBIX HEOPraHMYECKUX M
OPTraHUYECKUX COCIUHECHUN;

*  OOBSACHATBH: 3aBUCHMOCTh CBOWMCTB BEIIECTB OT HUX COCTaBa U CTPOCHMUS,
IPUPOJy XUMHUYECKOM CBsI3M (MOHHOM KOBAJEHTHOH, METAINIMYECKOU M
BOJIOPOJIHOM), 3aBHUCHUMOCTh CKOPOCTH XHUMHYECKOM peakIuu U IOJIOKECHHUE
XUMHUYECKOTO PAaBHOBECHS OT Pa3INYHBIX (DAKTOPOB;

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

HCMOJIb30BaTh MPHUOOPETEHHbIE 3HAHMSI W YMEHHUS B  MPAKTHYECKOU
JEATEIIBHOCTH U TIOBCETHEBHOM KU3HU:

* 1711 OOBSICHEHHSI XUMHYCECKHUX SBJICHUMN, MPOUCXOSAIINX B IPUPOJE, OBITY U
Ha MMPOU3BO/ICTBE;

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

* DKOJOTMYECKH IPaMOTHOTO MOBEJCHUS B OKPYKAIOIIEH Cpefie;

* OIICHKM BJIUSHUSA XUMHUUYECKOTO 3arpsi3HEHHUS OKpY’Kalolledl cpeabpl Ha
OpraHu3M YeJIOBEKa U JPyTHUE KUBbIC OPTaHU3MBbI;

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

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

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

1.2.2. Ilnanupyembie pe3y/jbTaTbl OCBOCHHS 0011e00pa30BaTeIbLHOM
IUcHUIINHBI B c00TBeTCcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3HaueHne TUCIUIITNHA UMeeT TIpu hopmupoBanuu u pa3putun OK
u IIK. Ilpu wusydeHum mucuMIUIMHBI «XUMUS» Y CTYACHTOB (DOPMUPYIOTCS
CJIIEAYIOIIME KOMITETCHIMH

Kox HaumeHnoBanue pe3yJjibTaTa 00y4eHust

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

D¢ddexTuBHO B3aUMOACHCTBOBATh W pabOTaTh B KOJUICKTHBE U
KOMaHJIe.

OK 01.

OK 04.




CopeiicTBOBaThH COXPaHEHUIO OKpYy>Karolen cpenpl,
pecypcocOepexeHI0, MPUMEHSITh 3HaHUS 00 M3MEHEHHMU KIMMaTa,

OK 07. .
MPUHITUIIBI OEPEKITUBOTO TPOU3BOICTBA, YHPEKTUBHO ACHCTBOBATH B
YPE3BBIYANHBIX CUTYAIIHSIX.

[Ipou3BoauTh  JAaOOpAaTOpHBIE  WCCIEIOBAHWSA  KadyecTBa U

[1K 2.3. | 6e3omacHOCTH 1OTYy(PaOdpUKAaTOB U TOTOBBIX MPOJYKTOB B IPOIECCE

IMPON3BOACTBA IPOAYKIINHU N3 MACHOTI'O CBhIPbA.




Kon ) |

[Inanupyemble pe3yjbTaThl 0CBOEHHUS THCIUNIHHBI

HAaHMeHOBaHHe

zgﬁrrﬂ)lﬁ;;l’%x Oo0mue JAucuunimHapHble

OK 01. BeiOupars | JIMUHOCTHBIE Pe3YJIbTAThI J0JKHBI OTPAXKATh B YacTU: | JHCHUNIMHAPHBIE Pe3YJbTAThI U J0JIKHBI OTPAKATh:
CIOCOOBl  pelIeHUs] | TPYAOBOI0 BOCHIUTAHMA: ITP6 01. chopMHPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOM
3a1a4 TOTOBHOCTh K TPYAY, OCO3HAHHME LEHHOCTH MACTE€pPCTBA, | COCTABJISIOLIECH €CTECTBEHHOHAYYHOM KapTHUHBI MUpPA, POJIU
npodecCHOHATBLHON TPYIOJIO0HE; XMMUU B TIO3HAHWU SIBICHUH TPHPOIBI, B (POpMUPOBAHUH
JESATEIbHOCTH TOTOBHOCTh K aKTUBHOM JIEATEIIBHOCTH TEXHOJOTUYCCKOW | MBILIUICHUS M KYyJIbTYypbl JIMYHOCTH, €€ (DYHKIHOHAIBLHOM
IIPUMEHUTEIIBHO K | U COLIMAIbHOU HaIlpaBJIEHHOCTH, CHOCOOHOCTH | IPAaMOTHOCTH, HEOOXOAMMOM MJi pEIIEeHUs MNPaKTHYECKUX
pa3IMYHbIM WHUIMUPOBATh,  IUIAHUPOBATh WM CAMOCTOSTENBHO | 3a7ad M 9KOJOTHYECKH 0OOCHOBAaHHOI'O OTHOIICHUS K CBOEMY
KOHTEKCTaM BBIIIOJIHATH TAKYIO JESATEIbHOCTD; 3I0POBBIO U IIPUPOJHON CpELE;

UHTEpEC K pasnudabiM  cdepaM mpodecCHOHATHHOU
NEeSITEIbHOCTH, YMEHHE COBEpILIaTh OCO3HAHHBIM BBIOOP
Oynymieil mpodeccuu W peaqn30BbIBaTh COOCTBEHHBIC
YKU3HEHHBIE TIJIaHbL;

TOTOBHOCT M  CIOCOOHOCTH K  OOpa3oBaHUIO U
€caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU.
MeTtanpeameTHbie pe3yJibTAThI J0KHBI OTPAKATH:
OBananenue YHHMBEpPCAJIbHBIMH y4eOHbIMH
NMO3HABATEJIbHbIMHU 1eHCTBUAMM:

a) 6a30BbIe JIOTHYECKHeE AeiiCTBUS:

CaMOCTOSITENNbHO  (DOPMYJIHpPOBaTh U  aKTyaTU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh CYMIECTBEHHBIA MPHU3HAK WJIM OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accuuKauy u 00001eHNS;
OTIpEeNeNATh e JEATEIbHOCTH, 33aaBaTh MapaMeTpsl U
KPUTEPUU UX TOCTHIKEHUS;
BBISBIISITH ~ 3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SBJICHUSX;
BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh, OILICHUBATH
COOTBETCTBUE pE3yJbTaTOB LENSIM, OICHUBATh PHUCKU
MOCIIEACTBHM IS TEIHHOCTH;

IMPOTHUBOPCUYHA B

IIP6 02. BrageHue CUCTEMONM XMMHUYECKUX 3HAHUM, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIONIAE TOHATUA  (XUMHUYECKUU
3JIEMEHT, aTOM, JJIEKTpOHHAs 00oylouka aroma, s-, p-, d-
AJIEKTPOHHBIC OPOUTAIIM ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATENBHOCTh, CTENEHb OKUCIEHUS, XMMHYECKas
CBSI3b, MOJIb, MOJIIPHAs Macca, MOJIIPHBIN 00BEM, YTIIEpOAHBIN
cKeneT, (yHKIHMOHANbHAS TpyMMa, paguKkail, H30Mepus,
M30MEphI, TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJI- U a30TCOJIEpKaIlfe COSAMHEHUsS, OUOIOTUYECKU
aKTUBHbIE BemnlecTBa (YIJIEBOJBI, KUPBI, OE€IKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BE€HO, BBICOKOMOJIEKYJSPHBIE
COCTMHEHUS, KPUCTAJUITMUECKAsl PeIIeTKa, TUIhl XUMHUYECKHUX
peakuuit (OKHCTUTENHFHO-BOCCTAHOBUTEILHBIE, 9K30-U
SHIOTEPMUUYECKHE, PEaKIMM HWOHHOTO OOMEHa), pPacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJTUTHYECKAS
JIMCCOIMAITNSA, OKHUCIUTENh, BOCCTAHOBUTENIb, CKOPOCTh
XUMUYECKON peaKIuu, XMMUYECKOE PaBHOBECHUE), TEOPUU U
3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OpPTraHUYECKHX
BeuiectB  A.M. bytnepoBa, Teopus 3IEKTPOIUTHUECKOMN
nuccouuranuu, nepuoanudeckuii 3akoH J[.M. Menneneena,
3aKOH COXPaHEHUsI MaCChl), 3AKOHOMEPHOCTH, CUMBOJIUYECKUN
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pa3BUBAaTh  KpPEaTUBHOE
YKU3HEHHBIX TIPOOJIEM.
0) 0a3oBbIe HCCIeA0BaTENbCKHUE el CTBHS:

MBIIIJICHUEC npu  pCHICHUU

BJI1aJACTH HaBbIKaMU y‘-IGGHO-I/ICCJ'IeIIOBaTeJIBCKOf/'I u
NPOCKTHON  JICATCIIbHOCTH, HABBIKAMH  pa3pelICHHS
npo0Jem;

BBISIBIISITh MPUYHHHO-CJICICTBECHHBIC CBSI3H u
AKTYAJIM3UPOBATH 3aaavy, BBIIBUT'aThb rumnoTresy ¢c¢

pelIeHHs, HaXOIUTh apryMEHThl JJs JI0Ka3aTesIbCTBa
CBOMX YTBEp)KJIEHUH, 3a/laBaTh IapaMeTpbl U KpUTEPUU
peLIeHus;

aHAJM3UPOBATh IOJIyYEHHBbIE B XOJ€ pELICHHs 3a]lauu
pe3yNnbTaThl, KPUTUYECKH OLIEHUBATh MX JOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

YMETb [EPEHOCUTh 3HAHHUA B II03HABATEIbHYI0 U
IPAaKTUYECKYIO O0JIACTH KU3HEIEATEIIHOCTH;

YMETb HMHTETPUPOBATh 3HAHUS W3 Pa3HbIX INPEAMETHBIX
o0JacTei;

BBIIBUTaTh HOBBIE HJIEH,
MOJIXO/Ibl U PEIICHHUS;

- CTaBUTb NpPOOJEMBl U
aJIbTEpHATUBHBIC PELLICHUS.

npeajiaratbe  OpUTrMHAJIBHBIC

3aJa4u, A0ITyCKarouue

A3bIK XUMHUH, (HAKTOJIOTMYECKUE CBEIACHHS O CBOMCTBaXx,
cocTaBe, TOJIYYEHMH U  O€30IaCHOM  HCIIOJIb30BAHUH
BAKHEUILNX HEOPraHWYECKUX W OPraHWYeCKUX BEIIECTB B
OBITY U IPAKTHYECKOH JIeATETHHOCTH YEJIOBEKa;

IT1P6 03. chopMupoBaHHOCTh YMEHUH BBISBIISTH XapaKTEPHbBIC
MPU3HAKK M B3aUMOCBSI3b W3YUYEHHBIX TMOHSATUN, MPUMEHSTh
COOTBETCTBYIOUIME IMOHATHS NPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHUYECKHX BEIECTB M HX
MIPEBPAICHUI; BBIABISTh B3aUMOCBS3b XUMHUECKUX 3HAHUH C
MOHSATUSMHU U MIPEACTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

IMP6 04. chopMUpOBAaHHOCTE YMEHUH  HUCIOJIB30BATh
HAaVMEHOBAHMS XMMHMUYECKHX COEIMHEHUN MEXIyHapOIHOIO
COI03a TEOPETUYECKON U NMPUKIIAJHON XUMHUHU U TPUBHAIBHBIC
HA3BaHMSI BAKHEHIIMX BELIECTB (ITHUIICH, alleTUJICH, TTIUIEPHUH,
denon, GpopMalbeTul, YKCycHasi KUCJIOTa, TJIMIWH, YTrapHbIA
ra3, yrJIeKuCiblid ra3, aMMHUaK, TralleHas U3BeCTh, HerameHas
W3BECTh, MHUTHEBASI COJIa M JIPYTUX), COCTABIATH (hOPMYIIBI
HEOPraHWYeCKUX W OpPTraHMYECKUX BELIECTB, YpaBHEHUS
XUMUYECKUX PEaKIUN, OOBICHIATh UX CMBICI; MOATBEPKIATH
XapaKTepHbIE XUMUYECKUE CBOMCTBa BEILIECTB
COOTBETCTBYIOITUMH SKCIIEPUMEHTAMH U 3aIMUCSIMU YPaBHEHUN
XUMUYECKUX PEAKIUH;

IIP6 05. cdhopmupoBaHHOCTH yMEHHH yCTaHABIMBATH
MPUHAJIE)KHOCTh M3YUYEHHBIX HEOPraHUYECKUX u
OpraHWYECKHUX BEIIECTB K OMpPEACICHHBIM KJIaccaM M TpymamM
COCIMHEHUM, XapakTepU30BaTb HUX COCTaB M Ba)KHEWIIUE
CBOICTBA;  ONpENENATh  BUABI  XUMHUYECKUX  CBSI3€
(KoBajieHTHAsl, UOHHAsA, METAJJIMYECKas, BOJOPOJIHAsA), THUIIbI
KPUCTAJUTMYECKUX PEIIETOK BEIIEeCTB; KIacCU(HUIIMpPOBATH
XUMUYECKUE PEaKLIUH;

ITP6 07. chopMUPOBAHHOCTh YMEHHI MPOBOAUTH PACUETHI 1O
XUMHAYECKUM (HOpMYyJIaM U YPaBHEHUSIM XUMHUYECKUX PEAKITUN
C HCIOJIb30BaHUEM (DU3MUYECKUX BEITUYHH, XapaKTEPHU3YIOIINUX
BEUIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0bema
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(HOpMasibHBIE  YCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA,
UCII0JIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS ISl TPUHSATHUS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBS3aHHBIX C
BEILECTBAMH U UX TPUMEHEHUEM.

OK 02.
Hcmonn3oBaTh
COBPEMEHHbBIE
cpelncTtBa  IOHMCKa,
aHaImM3a 51
WHTEpIpETAIIH
uHpopManuy, u
nH(pOpMaMOHHBIE
TEXHOIOTHHU ibit:
BBIIIOJIHCHHUSA  3a1a4
npodeCcCHOHAITBHON
JIeSITSILHOCTHU

JInuHOCTHBIE pe3yJIbTaThl 10JZKHBI OTPAKATh B YACTH:
LEHHOCTH HAYYHOI'0 IIO3HAHMS

c(OPMHPOBAHHOCTE MUPOBO33PEHMSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
IOPaKTUKHM, OCHOBAaHHOI'O  HA  JHajore  KyJbTyp,
CHOCOOCTBYIOLIIETO ~ OCO3HAHUIO  CBOEr0  Mecra B
HOJHUKYJIBTYPHOM MHUDE;

COBEpILEHCTBOBAHUE SI3bIKOBOM M UNTATEIBCKON KYJIbTYPBI
KaK CpeAcCTBa B3aUMOJEHUCTBUS MEXAYy JIOJAbMH U
MO3HAHUS MHPA;

0CO3HaHME LIEHHOCTU Hay4YHOH /e TeIbHOCTH, TOTOBHOCTh
OCYILECTBIIAITh ~ IPOEKTHYD U MCCIEI0BATENbCKYIO
JEATEIBHOCTh MHMBUYalIbHO U B TPYIIIIE.
MertanpeameTHble pe3yJbTaThl J0JKHBI OTPAKATH:
Osuanenue YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMU 1eHICTBUAMM:

B) pa0orta ¢ nHpopManmei:

BIaACTh HaBbIKaMH IMOJTYyYCHU A I/IHq)OpMaI_II/II/I n3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIbHO
OCYHICCTBJIATL IMOUCK, aHAJIM3, CHCTCMATHU3AllUI0 U

MHTEPIIPETAlNI0 HH(OPMAaLUU Pa3InYHbIX BUJOB U GOpM
IIPEJICTaBICHHUS],

CO3/1aBaTh TEKCThl B pa3IMUYHBIX (opMmarax C ydeToM
Ha3Ha4yeHUs HPOPMAIUH U LIEIeBON ay AUTOPHUH, BHIOHpast
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJIU3alUH;
OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMAIUH,
€€ COOTBETCTBHE IPAaBOBBIM M MOPAIbHO-3THYECKUM

JAucuuiuinHapHble (MpeIMeTHbIE) pe3yabTaThl H JO0JKHBI
0TPAKATh:

ITP0 06. BiageHNE OCHOBHBIMU METO/IaMU Hay4YHOT'O TO3HAHUS
BEIIECTB U XMMHUYECKUX SBIICHUHN (HaONIIO/EeHUE, U3MEPEHUE,
AKCIIEPUMEHT, MOJIETTMPOBAHUE);

ITP6 07. chopMUPOBAHHOCTh YMEHHM MPOBOAUTH PACUETHI IO
XUMHYECKUM (POpMyJiaM U yPaBHEHUSIM XUMHUYECCKHX PEAKIUi
C UCIOJIb30BaHHEM (DU3HUECKUX BEIMYHMH, XapaKTEePU3YIOIINUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, OO0BeMa
(HOpManibHBIE  YCIIOBMSI) Ta30B, KOJIMYECTBA BELIECTBA,
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIs1 IPUHSATHS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C
BEILIECTBAMU M X TPUMEHEHUEM;

NP6 08. cdhopMuUpOBaHHOCTH YMEHHMM TUIAHUPOBATH U
BBIMIONHATh ~ XMMHYECKUW  SKCIEPUMEHT  (MpeBpaleHus
OpraHMYECKUX BEIIECTB MPU HArpeBaHUU, NOJyYEHUE ITUIICHA
U U3Y4YCHHE €ro CBOMCTB, KauyeCTBEHHBbIE pEaKUUU Ha
abJIETUJIbl, Kpaxmall, YKCYCHYIO KHUCIOTY; JeHaTypauus
OETKOB TpH HArpeBaHWM, IIBETHHIE peaklUu OENKOB;
MPOBOAMTH PEAKIMM HOHHOTO OOMEHa, OINpEeNeNsTh Cpery
BOJHBIX PAcCTBOPOB, KAYECTBEHHBIE peaklIMU Ha Cylbdar-,
KapOOHAaT- W XJIOPHI-aHUOHBI, HA KaTHOH aMMOHUS; pelllaTh
JKCIIEpUMEHTANIbHBIE 33Jaud 1o TemMaM "Meramibl" u
"Hemetannbl") B COOTBETCTBUM C TMpaBUIaMH TEXHUKHU
O0e3omacHOCTM  Npu  OOpalleHMH C  BEIIEeCTBAMHU U
7a00paTOPHBIM O00OPYJOBAaHUEM; TPEACTABIATh PE3YIbTATHI
XUMHYECKOTO JKCIIepUMEHTa B (hopMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakuuii U (HopMylIHpoBaTh BBIBOABI Ha

HOpMaw;
BIAJCTh  HABBIKAMM  pACIIO3HABAaHUSA U 3AILUTHI ;)'f;gBe S;HX Pe3yJIbTaToB,
unbopMay, HHGbOPMAIHOHHOI 6E30HACHOCTIH . c(hOpMUPOBAaHHOCTb yMEHHUS AaHAIU3UPOBATH
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JINYHOCTH.

XUMHUYECKYI0 HH(OpMalMIO, TMOJIy4aeMylr M3  PasHbIX
HUCTOYHUKOB (CpeIcTB MaccoBor mHGopMaIuu, cetb MHTepHET

U JpyTHE).

OK 04. DddexTrBHO

B3aMMOJICHCTBOBATh
u paboTaTh B
KOJIJICKTHBE U
KOMaH1e

- JIn4yHOCTHBIE Pe3yJbTAThI JAOKHBI OTPaXKaTh B
4acTu:

rPa’kJaaHCKOr0 BOCIIMTAHUS:

TOTOBHOCTb BECTH COBMECTHYIO JACSITEILHOCTh B UHTEpEcax
Ipa)KAaHCKOro OOIIECTBa;

YMCHUEC B3aHMOH€ﬁCTBOBaTL C COMAJIbHBIMHA
UHCTUTYTAMU B COOTBETCTBHM C UX (QYHKIUSIMU U
Ha3HA4YCHUECM.

MeTanpeaMeTHble Pe3yJbTaThI J0JKHbBI OTPAXKATh:
ORilaleHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH
JelCTBUSIMM

0) coBMecTHas 1eITeJIbHOCTD.

IMOHUMATb W HUCIIOJB30BATh MPEUMYIICCTBA KOMaHI[HOﬁ n
WHAUBUAYATbHON paboOTHI;

MPUHUMATH 1eIn COBMECTHOM JEeSITeNbHOCTH,
OpraHM30BBIBAT M KOOPAMHUPOBATh JCHUCTBHSA IO €€
JTOCTHMIKEHHIO: COCTaBIATh IUIaH JEHCTBHM, pacnpeensiTh
pojlM € y4EeTOM MHEHMH YYacTHMKOB OOCYXXIaTb
pe3yNbTaThl COBMECTHON pabOTHI;

KOOPJAMHHUPOBATh W BBIMONHATE pPabdOTy B YCIOBHUAX
peabHOTO,  BUPTYaJBHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

OCYIIECTBIISATh MTO3UTUBHOE CTPATETUYECKOE MOBEJICHUE B

pPa3IMYHBIX CUTyalHUsX, NPOSBIATb TBOPUYECTBO U
BOOOpakeHne, ObITh MHUIIMATUBHBIM.

Osjaagenue YHUBEPCAJIbHbIMHU peryJasiTUBHBIMH
JeHCTBUSIMH:

r) IpUHATHE ce0sl U APYTUX JIOAei:
[IPUHUMATh MOTHBBI M apryMEHTBI APYTHX JIIOAEU IIpU
aHAJIM3€ PE3YJIbTATOB IEATEIbHOCTH;

I[I/ICIII/IHJII/IHapHLIe (l'[pelIMeTHLIe) pe3yjJbTaTbl U NOJ/KHDbI

OTpakaTh:
- IIP6 08. chopMupoBaHHOCTH YMEHHWH IUIAHUPOBATH U
BBIMIOJIHATE ~ XUMHUYECKUH  OKCHEPHUMEHT  (TIpeBpalieHus

OpraHWYEeCKUX BEIECTB MPHU HArpeBaHUHM, MOJYyUCHUE ITUIICHA
U U3Y4YeHHE €ero CBOWMCTB, KAayeCTBEHHbIE pEaKIHH Ha
NBJCTUBI, KpaxMall, YKCYCHYI KHCIOTY; JI€HaTyparus
OEeTKOB TMpH HArpeBaHWM, LIBETHBIE pEaKlUUU OEJIKOB;
MPOBOJIUTh PEAKIIMM HMOHHOTO OOMEHA, OIpPEACNATh Cpeay
BOJHBIX PAcCTBOPOB, KAYECTBEHHBIE peaklMU Ha cylbdat-,
KapOOHaT- M XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHS; PeIlaTh
SKCIEPUMEHTAJIbHBIE 3a7aud 1o Temam "Mertawwibl" u
"Hemetannsl") B COOTBETCTBUM C MpaBUIAMH TEXHUKU
Oe3omacHOCTM  Tpu  OOpallleHWd C  BEIIECTBAMH H
71a00paTOPHBIM 00OPYJOBAaHUEM; TPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3amuch ypaBHEHUI
COOTBETCTBYIOIIUX peakiuii u (HOpMyJIUpOBaTh BHIBOJIBI Ha
OCHOBE 3THUX PE3YJIbTATOB.
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IpH3HaBaTh CBOE MPABO M MPaBO JPYrux JIOJACH Ha
OIINOKH;

pa3BHBaTh CIOCOOHOCTh IIOHMMAaTh MHpP C ITO3HIHU
JPYTOro 4eJIOBeKa.

OK 07.
ConeilicTBOBaThH
COXpaHEHUIO
OKpYy>Karoleu
Cpenbl,
pecypcocOepexeHu
10, PUMCHSIT
3HAHUA 00
H3MEHEHHUH KJINMAaTa,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3G PEeKTUBHO
JICIICTBOBATh B
Ype3BBIYANHBIX
CUTYaITUSIX

JINYHOCTHBIE Pe3yJbTaThl JO0JKHBI OTPAKaTh B YaCTH:
IKOJOI'M4€CKOro BOCIIMTaHUus:

c(hOpMUPOBAHHOCTh HKOJIOTMYECKOMN KYJbTYPBI,
MMOHMMAaHUE BITUSTHUS COIMATTbHO-9KOHOMHYECKUX
MPOLIECCOB HAa COCTOSIHUE NPUPOJHON M COLMAaIbHOU
cpenpl, OCO3HAHHE r7100aIBHOTO xapakrepa
9KOJIOTHYECKUX MPooIIeMm;

IUIAHUPOBaHWE M OCYNIECTBICHHE  JIEHCTBUH B

OKpYXarollleil  cpelle Ha  OCHOBE nesen
YCTOWYHBOTO Pa3BUTHS YETIOBEUECTBA;
AKTUBHOE HEMpUATHE JEHCTBUM, MNPUHOCALIINX Bpel

OKpYXaIoIlei cpeae;

3HaHUA

yMEHHE IIPOrHO3UPOBATh HeOJaronpusTHbIE
IKOJIOTHUECKHE MOCIIEACTBHS IIpeANPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

pacIIMpeHHe  OMbITa JIEATEIbHOCTH  AKOJIOIMYECKOMN
HaIpPaBJIEHHOCTH.

MertanpeameTHble pe3yJIbTaThl J0JKHbI OTPAKATH:
Osianenue YHHBEPCAJIbLHBIMH y4eOHbIMH
NMO3HABATEJbHBIMU 1€/ CTBUAMM:

B) padorta ¢ nHgopmManmeii:

UCIIOJIb30BaTh CpeacTBa MH(OPMaLMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B peleHnn

KOTHHUTHUBHBIX, KOMMYHI/IKaTI/IBHI:IX nu OpFaHI/ISaHI/IOHHBIX
3a/1a4 ¢ cobOM0IeHueM TpeOOBaHU IPTOHOMUKH, TEXHUKU
0€30MMacCHOCTH, TUTHEHBI, PECYPCOCOSPEIKEHUS, TIPABOBBIX
M OTUYECKHMX  HOPM, HOpPM  HH(OPMAIMOHHOU
0€30I1aCHOCTH.

JucuuniauHapHble (MpeaMeTHbIe) Pe3yabTaTbl H JA0JKHBI
OTpaKaTh:

ITP6 01. chopMUPOBAHHOCTH MPEACTABICHUIN: O XUMHYECKON
COCTaBJISIFOILICH €CTECTBEHHOHAYYHOH KapTHHBI MHUpA, POIH
XMMUU B TIO3HAHWU SIBICHUH TMPHPOIBI, B (POpMUPOBAHUH
MBIIIICHUS. M KYJBTYPHl JIMYHOCTH, €€ (DyHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOAWMOW Ui DPEUICHUS NPAKTUYECKUX
3a7a4 ¥ SKOJIOTHYECKH OOOCHOBAHHOTO OTHOUICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM CPEIe;

IIP6 10. cdopMHUpPOBaHHOCTH YMEHHUH COONIIOATH MpaBHIIA
IKOJIOTMYECKH IeNIecO00pa3sHOro TOBENEHHS B OBITY U
TPYAOBOM IEATETLHOCTH B IIENISIX COXPAHEHHUSI CBOETO 3/10POBBSI
U OKpY’Karolled MpUpPOJHON Cpelbl; YYUTHIBaTh OMNACHOCTb
BO3/ICHCTBUS HA )KUBBIC OPTaHU3MBI ONPECIICHHBIX BEIIECTB,
NOHMMAas CMBICJI TIOKa3aTelisd MpeleIbHOM  JTOMyCTHUMOM
KOHIICHTPAIUH.
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IIK 2.3.
[IpousBoauTh
nabopaTopHbIS
WCCIICTOBAHMS
KauecTBa u
0e30macHOCTH
nonydabpukaroB u
TOTOBBIX TPOJYKTOB

B npoiiecce
MIPOU3BO/ICTBA
MPOTYKITUU u3

MSACHOI'O ChIPbA.

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKH M OOINECTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha
JMAJIOre KYJIbTYp, COCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B IIOJIUKYJIBTYPHOM MUPE;

- OCO3HaHWe IIEHHOCTHM HAay4YHOH JesSTeIbHOCTH,
TOTOBHOCTH OCYILECTBIISITh MPOCKTHYIO u
UCCJIEIOBATENBCKYIO JEATEIbHOCTh MHAMBHAYAIbHO U B
rpyIe.

OBananenue YHUBEPCAJIbHBIMH Y4eOHBbIMHU

NO3HABATEJIbHBIMH AeHCTBUAMM:

- OCYIIECTBIIATH IIeJICHANPABIECHHBIH IIOUCK IepeHoca
CPEICTB U CIOCOOOB JACHCTBHS B NPOPECCHOHAIBHYIO
cpeay;

- YMCThL IMNCPCHOCUTHL 3HAHHMA B II03HABATCIIBHYIO U
PAaKTUYECKYIO O0JIACTH KU3HEIEATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUA U3 PA3HBIX NPEIMETHBIX
oOnacreil.

IIP6 01. chopMHUPOBAHHOCTH MPEACTABICHUI: O XUMHUYECKOU
COCTaBJIAIOLIEH €CTECTBEHHOHAy4YHON KapTUHBI MHpA, POJIHU
XMMHH B TO3HAHUU SIBICHUNM MPHUPOABI, B (OPMHUPOBAHUU
MBIIUICHUSI ¥ KyJbTYPbl JHYHOCTH, €€ (YHKIIMOHATBHON
IrPaMOTHOCTH, HEOOXOAMMOM HJisi pPELIeHUS MPaKTHYECKUX
3a7]a4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0POBBIO U IPUPOJHON CpeELE;

ITP0 06. BageHNE OCHOBHBIMU METO/IaMU Hay4YHOT'O TO3HAHUS
BEIIECTB U XMMHUYECKUX SBIICHUHN (HaONII0leHUE, U3MEPEHUE,
AKCIIEPUMEHT, MOJIETIMPOBAHUE);

I1P6 07. chopMUPOBAHHOCTh YMEHHI MPOBOAUTH PACUETHI 110
XUMHYECKUM (POpMyJiaM U yPaBHEHUSM XUMHUYECCKHX PEAKIUi
C HCIOJBb30BaHHEM (DU3MUYECKUX BEIUYHMH, XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, oObema
(HOpMalnbHBIE  YCTIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA,
HCII0JIH30BaTh CUCTEMHBIC XUMUYECKHUE 3HAHUS ISl TPUHSATHUS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUX, CBA3aHHBIX C
BEIIIECTBAMH M MX IPUMEHEHUEM;

IIP6 10. cdopmMupoBaHHOCTh YMEHUH COOMIOATH MpaBHUIia
HKOJIOTMYECKH IIeJIeCO00pa3HOro TOBEAEHUS B OBITY U
TPYIOBOM E€ATEIBbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3710POBbS
MU OKpY>Karolllel MPUPOIHOW CpEbl; YUYUTHIBATH ONACHOCTH
BO3JICUCTBUS HA >KMBbIE OPTAaHU3MBbI ONPECICHHBIX BEIIECTB,
MOHUMAsi CMBICT TIOKa3aTessd MPENeNbHOM  JIOMyCTUMOU
KOHIIEHTpAIlUU.
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2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCHUNJIAHBI

2.1 O0bem y4yeOHOM TUCHMIITIMHBI 1 BUIbI Y4e0HO#i padoThl
Bup yueOHo# padoThI O0bem B
yacax

O0bem 00pa3oBaTeIbHOM MPOrPaAMMBbI 166
TUCITUTITTHHBI
1. OcHoBHOE coaep:KkaHue 118
BT. 4..
TEOPETUUICCKOE 0OyUCHHE 110
1abopaTOpHBIC 3aHATUS -
KOHTPOJIbHBIE paOOTHI 8
2. lIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHME 48
BT. 4..
TEOPETHUECKOE 00yUeHUE 48
1abopaTopHBIC 3aHATUS -
NuauBuayaJbHbId MPOEKT (J1a/HET) Hert
[IpomexyTounas arrectauus: UKP 1 cemect
(Px3aMeH) 2 ceMecTp.
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2.2 TemaTH4ecKHi IJIaH U CoACpKaHNEC NUCHUIIJIUHDbI «XHUMHUA»

dopmupye
HaumenoBanue Conep:kanue yueOHOro Marepuaja (0CHOBHOE M NPodecCHOHAILHO OPHEHTHPOBaHHoe) O0bém Mble
pa3iesioB U TeM JIa00paTOPHBIE U NPAKTHYECKUE 3aHATHS, NPUKJIATHON MOAYJIb YacoB | KOMIIETEHI]
UM
1 2 3 4

Conepxanue y4eOHOro MaTepuaJia 118
Pa3ned 1. Teopernueckue 0CHOBbI XMMHMHU 24
Tema 1.1. Coaep:xanue yueOHOIro MaTepuaJia 2 OK 01
OCHOBHBIE XUMHYECKUE | XMMHUYECKHI SIIEMEHT. ATOM. Snpo aroma, U30TOMBI. DIEKTPOHHAS 0007I0YKa. DHEPreTHIECKHE
IOHATHA M 3aKOHBI, YPOBHH, MOJyPOBHH. ATOMHBIE OpOHUTAINH, S-, P-, d- 21eMeHThl. OCOOCHHOCTH pacpeaeICHUs 1
CTPOCHUC aTOMOB 3JIEKTPOHOB 110 OPOUTAJISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DICKTPOHHAS
XUMHAYCCKUX KOH(purypamust aToMoB. OCHOBHBIE XUMHUYECKUE 3aKOHBI
SJIEMCHTOB IIpakTHYeckHe 3aHATHSA

[Tpaktuyeckas padora Nel. «OcHOBHbBIE KOJTMUYECTBEHHBIE 3aKOHBI B XUMHH U PAacueThl 10 YPaBHEHUAM

XUMHYECKHUX PEAKLIAI.

OTtHOocHTEIbHBIE aTOMHAS U MOJIEKYJIsIpHas Macchl. MossipHas macca. KoanuecTBo BelecTsa. 1

MaccoBas nosist BemecTBa. 3akoH ABoraapo. MossipHbiit 00beM ra3oB. OTHOCUTENNbHAS TUIOTHOCTh

ra3zoB. PacueTsl 1o ypaBHEHMSIM XUMHUYECKUX PEAKIUI C UCIIOJIB30BAaHUEM MacCOBOH JI0JIM BEILECTBA,

00beMa (HOpMaJIbHBIE YCIIOBHUS ) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Copepxxanue yuyeOHOro MmarepuaJia 2 OK 01
Ilepnonuueckuii 3akoH | [IpakTHyeckue 3aHATHSA OK 02
u Ilepuonuyeckas ITpakTrueckas padora Ne2. «M3yueHne nepuoIuyecKux 3aKOHOMEPHOCTEN M UX B3aUMOCBS3H CO K 2.3
CHCTEMA XUMIMCCKUX | cTpoeHHEM aTOMOBY.
onementos /1. 1. ITepuonnueckas cucreMa XMMU4YeckHux sneMenToB JI. M. Menneneesa. CBs3b EpHOIUMYECKOrO 3aKOHA U
Menpeneesa, uX CBA3b | [[epuoauueckoii CHCTEMBI XUMHUYECKHX JTEMEHTOB C COBPEMEHHOM TEOPHEil CTPOCHHS aTOMOB.
¢ COBpei“eHHOﬁ 3aKOHOMEPHOCTH NU3MEHEHHUS CBOWCTB XUMUYECKHX JJIEMEHTOB, 00pa3yeMbIX MU ITPOCTHIX M CIIOMKHBIX
TEOpUEN CTPOECHMS BELIECTB I10 TpynnaM u nepuoaam Ilepuoanueckoii cucteMsl. 3Ha4€HHE NEPUOANYECKOTO 3aKOHA U 2
aTOMOB CHCTEMBI XUMUYecKHX 3eMeHToB JI.11. MeHaeneeBa B pa3BUTHH HAYKH.

YcTaHOBIIEHUE CBS3U MEXly CTPOCHHEM aTOMOB XMMHUECKUX 3JIEMEHTOB U IEPUOANUYECKUM

M3MEHEHHEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX CO€AMHEHUN B COOTBETCTBUU C MOJIOKEHUEM

ITepuoanueckoit cucteMsl. PelieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha

XapaKTepU3alHI0 XUMUYECKUX 3JIeMEHTOB «MeTainueckue / HeMeTaJuIMuecKre CBOMcTBa

XUMHYECKHX DJIEMEHTOB B COOTBETCTBUHU C UX WIEKTPOHHBIM CTPOCHUEM U MOJIO)KEHHUEM B

MepUOINYECKON cucTeMe XuMnuieckux 3nemeHToB JI.M. MenaeneeBay
Tema 1.3. Copaepxxanue yqyeOHOro MmarepuaJia 2 OK 01
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CrpoeHue BeniecTsa u
IIPUPOJA XUMUYECKON
cBsi3U. MHOroob6paszue
BELICCTB

CtpoeHue BeniecTBa. XuMuieckas CBsi3b. Buipl XUMHUYeCKO CBSI3U (KOBaJIEHTHAs HETIOJSIpHAs U
NOJISIpHAsI, UIOHHAsA, MeTa/uInuecKasi). Mexanu3mbl 00pa30BaHusl KOBAJIGHTHOW XUMUYECKOM CBS3U

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

Crenenb okuciaeHus. MOHbI: KATUOHBI M aHUOHBI

HpaKaneCRne 3aHATHSA

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

JleMoHCTpanus MoJeNeil KpUCTAIUTMYECKUX PEIIETOK: HOHHOH (XJIOpUA HAaTpusl), aTOMHOMU (Tpadut u
ajMas), MOJICKYJIIPHOU (YTJIEKUCIIBIN Ta3, HOJT), METANTHYECKON (HATpHil, MarHuii, Mep). Perenue
NPaKTUYECKHX 3a/IaHUI HA COCTABICHHE AIIEKTPOHHO-TpaduuecKkux Gopmy siaemMeHToB 14
NEPHUOJIOB

Tema 1.4.
Knaccudukanus,
¥ HOMEHKJIaTypa
HEOPraHMYECKUX
BEILIECTB

Coaep:xxaHue y4eOHOIro MaTepHuaJia

Knaccudukanus Heoprannueckux BemiecTB. HoMeHkaTypa HEOpraHn4ecKuX BEIEeCTB (OKCUIBL,
TUAPOKCHUIBI, KUCIIOTHI, COJIM). BelecTBa MONEKyISpHOrO U HEMOJIEKYJIIPHOTO CTPOEHUSL.
ArperaTHble coCTOsIHUS BenlecTBa. Kpucramueckue n amopdHble BelecTBa. 3aKkOH MOCTOSHCTBA
cocTaBa BellecTBa. TUIbI KPUCTAINIMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJIsIpHAs, HUOHHAs,
MeTaJuIn4yecKas). 3aBUCUMOCTb CBOMCTBA BELECTB OT THUIA KPUCTAJUIMYECKOHN peIETKH

HpaKTuquRue 3aHATHSA

[TpakTtuyeckas padora Ned. «HomeHkI1aTypa HEOPraHMUECKUX BEIIECTBY.

Pemenne npaktuyeckux 3alaHuil MO KJIacCU(PUKALIMU, HOMEHKIIATYpe U XUMHUUECKUM (hopmynam
HEOPraHMYECKUX BEIIECTB Pa3INUHBIX KJIacCOB (YrapHbI ra3, yriIeKUCIbIi ra3, aMMHuaK, rameHast
U3BECTb, HETallIeHas! U3BECTh, IUTHEBAS CO/IA U IPYTUX): Ha3BaHUS BEILIECTB MO MEXAYHapOIHOU
(MIOITAK) miu TpuBHalIbHONM HOMEHKIIAType M COCTaBIeHUE (POPMYIIbl XUMHUUYECKUX BEILECTB,
orpezesieHue NPUHAIIEKHOCTH K Kiaccy. [lonck nnopmanyu rno Ha3BaHUSAM, HUJIEHTU(PUKATOpaM,
CTPYKTYPHBIM (popMysiaM. AHAIN3 XUMHYECKONH HH(POPMALIUH, TOJTy4yaeMoil U3 pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoi nH(popmanuu, cetb IHTEpHET U Apyrue)

OK 01
OK 02

Tema 1.5.
Tumel XUMHUYECKUX
peakuuii

Coaep:xxanue yueOHOro MaTepuasa

XuMuueckas pcaKnus. Knaccmbmcaum{ 1 THUIIBI XUMHYCCKHUX peaxunﬁ B HeOpFaHquCKOﬁ n
OpFaHquCKOﬁ XHUMHHU. 3aKOHEI COXpPAaHCHUA MaCChl BEIIECTBA, COXPAHCHUS U MPEBPAILLICHHA SHEPTUN
IpU XUMHUYCCKUX PCAKIIHAX. OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaknuun (ypaBHCHI/IH OKHCIJICHHA-
BOCCTAHOBJICHUS, CTCIICHb OKHUCJICHUA, OKUCIIUTCIIb U BOCCTAHOBUTEIIb, ITPOLIECCHI OKUCIICHUA U
BOCCTAaHOBJICHH A, BaKHEUIIIE OKMCIUTEIN U BOCCTAaHOBUTCIIN, MCTO 3JICKTPOHHOT'O 6aHcha,
OJICKTPOJIU3 paCTBOPOB U PaACIlZIaBOB BEIICCTB, OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIC PCAKIIUU B
npupoac, NpoOu3BOACTBCHHLIX MPOLECCAX U KUZHCACATCIILHOCTHU OpFaHI/I3MOB)

JlabopaTopHble 3aHATHS

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

HccnenoBanue TUIIOB (110 COCTaBY U KOJMYECTBY MCXOIHBIX U 00Pa3yIOIIUXCS BEIIECTB) M MPU3HAKOB
XUMHYECKHX peakiuii. CocTaBleHne ypaBHEHUN peaklnii COeIMHEHUs, Pa3IoKEeHUs, 3aMEIICHHUS,
oOMeHa, B T.4. peaKI[uii TOPEHUs1, OKUCIIECHU-BOCCTaHOBJICHUs. COCTaBIECHUE U YPABHUBAHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi METOAOM AJIEKTPOHHOrO OanaHca. PacueTHble 3a1aun Ha
HAaXO0X/IEHWE OTHOCUTEIILHON MOJIEKYJISIPHOM MacChl, ONpPE/IeICHUE MACCOBOM 101 XUMUUECKUX
9JIEMEHTOB B CJI0)KHOM BEIIECTBE

Tema 1.6.

CKOpOCTh XUMUYECKUX
peakiui. XuMHUYECKOE
paBHOBeEcCHE

Conep:kanue y4eOHOT0 MaTepuaJia

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

HpaKTuquRue 3aHATHUSA

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

JlabopaTopHble 3aHATHUS

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

JlaGopaTopHas paboTa Ha BBEIOOD:

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

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

OK 01
OK 02
I1K 2.3

Tema 1.7.

PactBopsI1, Teopus
AJIEKTPOJIUTUYECKON
JUCCOLMALMU U HOHHBIN

Conep:xxanue yueOHOIro MaTepuaJa

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

OK 01
OK 02
OK 04
OK 07
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o0meH

cia0ble SJICKTPOJIUTBI, HEAJICKTPOJIHNTEI. Peakmun nonsoro oOMeHa

JlabopaTopHble 3aHATHS

JlaGopatopHas paborta Ne3 «IIpurotoBieHue pacTBOpOB».

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

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

JlaGopaTtopnast pabota No5 «HMccnenoBanue JUCTIEPCHBIX CUCTEM.

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

I1IK 2.3

KonTpoJsbnas padora 1
PKT Nel

CrtpoeHue BellecTBa 1 XMMHUECKHE peakiuu (1o pasaeny 1)

Pa3nea 2. Heoprannyeckasi XuMust

18

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIISCTB

Coaep:xxaHue yueOHOro MaTepuaJia

10

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

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

OK 01
OK 02
OK 04
I1K 2.3
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XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCHUIOB, KUCIIOT,
couieid u ap.). ['eHeTnueckas CBs3b HEOPraHUYECKUX BEIIECTB, MPUHAICKAIINX K PA3JIMYHBIM KJIaccaMm.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, BBICIIINX
OKCH/JIOB U THJIPOKCHJIOB

IlpakTHYeckne 3aHATHSA

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

CocraBiieHU€ ypaBHEHUN XUMUYECKUX PEAKIIUN C YUACTUEM MPOCTHIX U CIIOKHBIX HEOPTaHUYECKHUX
BEIIIECTB: METAJJIOB M HEMETAJJIOB; OKCH/IOB METAJNIOB, HEMETAUIOB U aM(DOTEPHBIX IJIECMEHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBAHUN U aM(POTEPHBIX TUAPOKCUIOB; HEOPTAHMYECKHUX COJICH,
XapaKTEPU3YIOIINUX UX CBOKWCTBA. 2
Pacuérel maccel BemecTBa win 00bEMa ra3oB Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, PAaCUYEThl Macchl (00bEMa, KOJIMUECTBA
BEII[ECTBA) MIPOYKTOB PEAKIIMM, €CIIU OJIHO M3 BEIIECTB UMEET IpuMecH. Perienne mpakTuko-
OPHUEHTHPOBAHHBIX 3aJaHUI HA CBOMCTBA, COCTAaB, MOJYyYCHHUE U 0€3011aCHOE MCIIOJIb30BaHUE
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPO()ECCHOHATILHOMN JCSITEIBHOCTH YEJIOBEKA
JlabopaTopHble 3aHATHSA

JlaboparopHas pabota Ne6 «CBOICTBA METAJUIOB U HEMETAIIIIOBY.

Hccnenoanne pU3NIeCKNX U XUMUYECKUX CBOMCTB METAJUIOB U HEMETaJUIOB. Perenue 2
HKCTIEPUMEHTAJIBHBIX 33/1a4 110 CBOMCTBAM XMMHUYECKHUM CBOWCTBAM METAIJIOB U HEMETAIJIOB, 110
pAacliO3HABAHUIO U MOJIYYEHUIO COEAMHEHUN METAJNIOB U HEMETAJJIOB

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

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

JlabopaTopHble 3aHATHS

JlaboparopHas pabota Ne7 «nentuduxaryisi HEOpraHUIECKUX BEIIECTBY.

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

JlaGopatopHasi paboTa Ha BEIOOD:

1. JlabopatopHas pabora Ne 7.1 « AHanmuTrueckue peakiuu katnoHoB [-VI rpynmy. [IpoBenenue
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KaueCTBEHHBIX pEaKUUi, UCTIOIb3yeMbIX ISl OOHApYyKEeHUs KaTUOHOB | rpymmbl (kanus, HaTpus,
Mmaruusi, aMmoHusi), Il rpynmsl Ha npumepe Oapus, 111 rpynmsr — cBunna, [V rpymnms — anromunus, V
rpymbl — kene3a (11 u IIT), VI rpynmer — Hukens. Onrucanne HaOII01aeMbIX SBJICHHH M COCTaBIICHUE
XUMHUYECKUX PEAKLUM.

2. JJabopaTtopHnas pabota Ne 7.2 « AHanUTHYECKUE peaKIIui aHHOHOBY. [IpoBeicHNEe KaueCTBEHHBIX
peaKIuii, NCIOJIb3yEeMBIX I OOHAPYKEHUSI aHHOHOB: KapOoHara, (hocdata, cynbdara, cyasbhuma,
HUTpaTa, XJopuaa u ap. Onucanue HabIIOJAEMbIX SIBJICHUN U COCTAaBICHHE XUMHUECKUX PeaKIHii

Tema 2.3. Conep:kaHue y4eOHOIr0 MaTepuaJia OK 01
[IpousBoacreo OO01u1ue mpeacTaBIeHHs O MPOMBIIIUIEHHBIX CIIOCO0aX MOMyYeHHUsI XUMUYECKHX BEIECTB (Ha MpUMepe OK 07
HEOPraHUYECKUX MIPOM3BOJICTBA aMMHAaKa, CEPHON KUCIOTHI). UepHas u 1iBeTHas Metaiunyprus. [Ipaktuueckoe
BEIIECTB. 3HAUECHUE IPUMEHEHHUE AIEKTPOJIN3a IS [TOJIyYEeHUS LIEIOYHBIX, IIEJI0YHO3EMENIbHBIX METAJIJIOB U aJTFOMUHUS.
U IpUMeHEHHE B ObITy  |CTEKJIO U CHIIMKATHAS MPOMBIIIIICHHOCTb. [IpobiieMa 0TX0/10B M TOOOYHBIX IPOTYKTOB
Y Ha POU3BOJICTBE IIpakTH4eckue 3aHATHS
[TpakTuueckas pabota Ne8. «Heopranuueckasi XuMusi B COBPEMEHHOM MHUPE».
Pemenne npakTuko-opueHTUPOBAHHBIX 3a/1aHUN O POJIM HEOPraHUYECKOW XUMHUU B Pa3BUTUU
MEAMIINHBI, CO3/JaHUN HOBBIX MaTepUaioB (B CTPOUTENIBCTBE U AP. OTPACISAX MPOMBIIIEHHOCTH),
HOBBIX HICTOYHHUKOB SHEPrUU (aJIbTEPHATUBHBIE HCTOUHUKH SHEPTUH) B PEILICHUHU IPoOIeM
HKOJIOTHUECKOM, JHEPreTHUECKON U MUIIeBOM 0€30MacHOCTH
Konrpoanas padora 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB (TI0 pa3nuemny 2)
PKT Ne2
Pasnen 3. TeopeTnueckue 0OCHOBBLI OPraHUYeCKOH XUMHHU
Tema 3.1. Coaep:xxaHue yueOHOro MaTepuaJia OK 01
Knaccugukanus, [TpenMeT opraHnyecKo XUMUM: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUECHUE B IOJTYYEHUH HOBBIX
CTpOCHUE BEIIECTB U MaTepuasoB. Teopusi CTpOeHUs opraHndeckux coenquHenuii A.M. bytneposa, e€ ocHOBHbIE

U HOMCHKJIaTypa
OpTraHUYCCKUX BEIICCTB

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

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

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

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

Pasnen 4. YraeBoaopoabl
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Tema 4.1.
VYTII1eBOA0POIBI U UX
MPUPOJTHBIC HCTOYHUKH

Conep:xxanue yueOHOIro MaTepuaJa

10

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

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

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

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

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

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

OK 01
OK 02
OK 04
I1K 2.3

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBa
YIJIEBOJOPOOB

Conep:kaHue y4eGHOro MaTepuaJia

JlaGopaTopHble 3aHATHSA

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

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

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

KonTpoasnas patora 3
PKT Ne3

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

Pa3nen 5. Kucaoponoconep:xamye oprannieckie coeTnHeHUs!

18

Tema 5.1.
Cnuptel. Genon

Coaep:xxaHue y4eOHOIro MaTepuaJia

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

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

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

OK 01
OK 07

Tema 5.2.

AJBIEeTuIbI.
Kap6oHOBBIE KHCTOTHI.
CrnosxHble 3¢upsl

Coaep:xanue yueOHOIro MaTepuaJia

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

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

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

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoasl

Coaep:xanue yueOHOro MaTepuaJia

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

OK 01
OK 02
OK 04
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TTFOKO3BI.

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

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

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

KHCIIOPOIOCOJAEPIKAIMX OPIraHUYECKUX COEAMHEHNN

[Tpaktuyeckas padora Nell. «Xumuueckue u pu3nUecKrue CBOMCTBA KMCIOPOAOCOASPKALIIX

OpPraHUYECKUX COCAUHEHUSD.

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

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

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

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

W3Yy4YEHUE CBOMCTB PAaCTBOPA YKCYCHOM KHUCIIOTBHI.

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

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

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

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

IIpakTnyeckue 3aHATHS

[Tpaktuyeckas padora Nel2. «CBoiicTBa a30TOCOEPKALINX OPTaHUUECKUX COCTUHEHUI.
Ouznyeckue 1 XUMUYECKHE CBONCTBA AMUHOB (pEakKIMM C KUCIOTaMHU U TOPEHUs) U aMUHOKHUCIIOT (Ha
npuMepe raunmHa). Habnrogenue u onvucanyie JeMOHCTPAIIMOHHBIX OIBITOB: JIeHATypaIus OSJIKOB Ipu
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Harp€BaHuu, IBETHBIC PCAKIITNHU 0eJIKOB

Pa3znesn 7. BbicOKOMOJIEKYJ/ISIPHBbIE COEINHEHUS 4
Tema 7.1. Copnepxxanue y4eOHOro MmarepuaJia 4 OK 01
[InmacTmaccsl. IIpakTnyeckue 3aHATHS 4 OK 02
Kayuyku. Bonokna [Tpaktuyeckas padora Nel3. «CunTe3, aHaIn3 U KI1acCU(PHUKAIHS BRICOKOMOJIEKYJIISIPHBIX COSINHEHHI OK 04
OCHOBHBIE IOHATHUS] XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED, IIOJIUMEp, CTPYKTYPHOE 1K 2.3
3BEHO, CTENEHb MTOJIMMEPHU3ALUH, CPEAHSSI MOJIEKY IsipHast Macca. OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEIUHEHNH — NOJIMMEpH3aLts U MOJIUKOHAEH CAIHS.
O3HakomiIeHUE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB: 2
IUIACTMACCHI (TOJIMATUIIEH, TOJUIPONUIIEH, TOTUMBUHIIXJIOPU, HOTUCTUPOIT); HATYPAJIbHBIA U
CUHTETHUYECKUE KayuyKH (OyTaJleHOBBIH, XJIOPOIPEHOBBIA U N30IPEHOBBIN); BOJIOKHA (HaTypaJibHbIE
(XJIONOK, 1IepCTh, MENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CAHTETHUECKUE (KaIlPOH U
JIaBCaH)
[TpakTrueckast padorta Nel4. «I'eneTrueckas CBA3b MEX/y KJIaCCaMU OPTaHUYECKUX COETUHEHUN».
Pemienue nenoyek npeBpamieHnii Ha FeHETUYECKYIO CBSI3b MEX/1y KJIaCCaMU OPraHUYeCKHUX
COCIMHEHUH C COCTABJICHUEM HAa3BaHUM OPTraHUYECKUX COCAVMHEHUH 110 TPUBUAIBHON WIH 2
MEXIyHapOJHON CUCTEMaTUYeCKOW HOMEHKIIAType. Pelenne pacueTHsIX 3a/1a4 0 ypaBHEHUSAM
peakuuii ¢ yyacTHEeM OpraHHYECKUX BEIIECTB
KonTposbnas padora 4 .
PKT Ned CTpyKTypa ¥ CBOWCTBAa OPraHUYECKUX BEIEeCTB (110 pa3jaenam 5-7) 2
IpodeccHOHATLHO OPMEHTHPOBAHHOE COlEPKAHHUE (COAeP/KAHME IPUKIATHOTO MOYJist)? 48
Pa3nen 8. Xumusi B ObITY M POM3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA 12 OK 01
Tema 8.1. Coaep:xxaHue yueOHOIro MaTepuaJia 6 OK 02
Oprannueckue BemecTsa | [IpaBria sKOIOTHYECKH 11e1ec000pa3HOro TOBEICHHS B OBITY U TPYAOBOH JESTEIBHOCTH B LIENISAX OK 04
B KU3HEAESITEIbHOCTU COXPAHEHHUS CBOETO 37I0POBbs U OKPY’KaIOIIEe MPUPOJHON Cpeibl, OMACHOCTh BO3ACHCTBUS HA KUBBIE OK 07
4eJI0BEKA. OpraHU3Mbl OPTaHUYECKHUX BEIECTB OTJCIBHBIX KJIacCOB (YIJIEBOIOPOIbI, CIIUPTHI, (PEHOIIBI, K23
[TpousBoacTBo u XJIOPOpPraHU4ecKue MPOU3BOIHbIE, albJAETHABI U JIp.), TOKa3aTeNb MPeAeIbHO JOMYyCTUMON
IPUMEHEHNE KOHIIEHTPALMU U €T0 UCIIOJIb30BaHNUE.
OpraHMYeCKHX BelecTs | buooprannyeckue coequnenus. [Ipumenenne u 6uonoruueckas pojb yriieBogoB. OKuciIeHue 4

B IPOMBIIIJICHHOCTH

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

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

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

Tema 8.2.

XuMHudyecKkre
TEXHOJIOTHH

B ITOBCEJTHEBHOM

1 IpoeCCHOHAIBHON
JIESATCILHOCTH YeJIOBEKa

Coaep:xanue yueOHOro MaTepuaJa

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

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

IIpakTH4eckne 3aHATHA

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

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

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

OK 01
OK 02
OK 04
OK 07
I1K 2.3

Pa3nen 9.1. UccienoBanne 1 XMuMHYECKHI aHAJIN3 00beKTOB Onocdepbl

36

Tema 9.1.1.

OcHOBBI 1a00paTOPHOI
NPaKTHKH B
po(hecCHOHATBHBIX
nabopaTopusax

Coaep:xxanue yueOHOIro MaTepuaJa

JlaGopaTopHble 3aHATHSA

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

OK 01
I1K 2.3
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IIpakTnyeckune 3aHATHSA

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

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

Tema 9.1.2.
XUMHYECKAN aHAIIN3
po0 BOIBI

Conep:kanue y4eOHOro MaTepuaa

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

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

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

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas padora Nel7.1.2 «KoHueHTpamms pacTBOPOBY.

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

JlabopaTopHble 3aHATHUS

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

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JTaboparopHas pabota Ne9.1.2.1 «Ouuctka BoAbI OT 3arpsi3HeHU». Vcnonbp30BaHne METOIOB
GbuIbTpOBaHUS U aICOPOLIMHU IS OT/AETICHUS 3arpsi3HEHUH B UccliefyeMoil mpobe Bojabl. Beibop meTona
OYHUCTKH B 3aBUCUMOCTH OT BHJIa 3arpsi3HeHns. CpaBHeHUE 3()()EKTUBHOCTH pa3IMYHBIX METOJIOB
OUYHCTKHU BOJBI B Pa3HBIX YCIOBUSAX (B Ja00paToOpu, B JOMAITHUX U MOJEBBIX YCIOBHSIX).

2. JJaboparopHas pabota Ne9.1.2.2 «Onpenenenue pH Boasl 1 ee kucioTHoctuy». Onpenenenue pH
Cpelibl ¢ TOMOIIbIO YHUBEPCAIILHOTO HHAMKAaTOpa. Vcronb30BaHe TUTPOBAHUS 7Sl ONIpeIETICHUS
KucinoTHOCTH. OnpeaeneHne o0Ieil KUCIOTHOCTH BOJIbI, pacueT CBOOOAHOI KHUCIOTHOCTH.
Onpenenenne o61Ie 1 cBOOOHON 1Ien0uHOCTH. COCTAaBJICHHE YPAaBHEHUM PEAKIIHM, MPOTEKAIOIINX
IPY OTIPEJICIICHUH KHCIOTHOCTH/ IEJIOYHOCTH MPOO BOJBI. Y CTAHOBJICHUE CIIOCOOOB HCIIOIb30BAHUS
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HCCJIEIOBAHHBIX MPOO BOJBI B )KU3HEIEATEIHHOCTH YEI0BEKa, HA OCHOBE MOJyUYEHHBIX JAHHBIX O
COCTaBe.

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

Tema 9.1.3.
XUMUYECKUH KOHTPOJIb
KauecTBa MPOJYKTOB
MUTaHUS

Conep:xxanue yueOHOro MaTepuaJia

KauecTBeHHBIN XUMHUYECKUN COCTAB MPOAYKTOB NMUTaHus. BemecTsa, dpanbcuuimpyronme mpoyKTbl
MATaHUA, U BEIIECTBA, 3arpsA3HSIONINE TPOAYKThI muTaHus. OnpeneneHne 3arpsa3HsIoIMX XUMUYECKIX
BEIIECTB B MPOJIyKTaX MUTAHUS, ONPe/IeJICHHE BELIECTB, HE 3asBIEHHBIX B COCTaBE MPOAYKTOB
MTUTaHUS.

HpaKTuquRue 3aHATHSA

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

Omnpenenenue coctaa 0Jr0/1 Ha COJEPKAaHUE MAKPO M MUKPOAJIEMEHTOB. M3yueHne npeanoskeHHbIX
npenogasaresieM OO/ Ha PeAMET XMMHUECKOTO COCTaBa, OIPeIeICHUE J0JIeH OT CYyTOYHON HOPMBI
MaKpO U MUKPOIJIEMEHTOB B YKa3aHHOM OJIO/I€.

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

JlabopaTopHble 3aHATHUS

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

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

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

OK 01
OK 02
OK 07
IIK 2.3

Tema 9.1.4.
XUMHYECKUHN aHAITN3
po0 MOYBHI

Coaep:xxanue yueOHOIro MaTepuaJa

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

OK 01
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I[IpakTnyeckue 3aHATHS

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

JlabopaTopHble 3aHATHS

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

JlaboparopHas paboTa Ha BEIOOD:

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

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

Tema 9.1.5.
HccnenoBanue o0bEKTOB
ouocdepsl

Conep:xxanue yueOHOro MaTepuasa

10

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

IIpakTHyeckne 3aHATHA

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

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

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

JlabopaTopHble 3aHATHS

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

[To kax 1011 TeMe ONMCHIBACTCS COJIepKaHIE YIeOHOro MaTepHaia (B JUIAKTHYSCKUX eIMHHIAX ), HAUMEHOBAHMS HEOOX0IMMBIX JJa00PAaTOPHBIX, TPAKTUIECKUX
¥ UHBIX 3aHATHA. OOBEM 4acoB OMpeaessieTcs Mo KaKI0i MO3UIuH cToiona 3.

*[IpoheccrnoHaNbHO-OPHEHTHPOBAHHOE COJEP)KaHHE MOXET OBITh pacIpelesieHO 10 pa3zienaM (TeMaM) WIM CKOHIEHTPUPOBAHO B pasnene [lpuxiamHoi
MOJTyJTh

B ckoOkax yka3aHO KOJIMYECTBO 4YacoOB, BBIJCICHHBIX Ha peaju3aluio MpOoPecCHOHATBHO OpPUEHTUPOBAHHOTO COAEp)KaHUS (TEOpETHYECKUE
3aHATHU/1a00paTOPHBIE PaOOTHI)

30



3 YCJOBUS PEAJIMBALIUU JUCHUIIVIMHBI « XUMMU S
3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCledeHUIo

OcBoeHue nporpaMMbl HHTEIPUPOBAHHOM Y4YEOHOM JMCLMIUIAHBI <« XHMHUSD)
mpearnoyiaraeT Haluyue B MpodecCHOHATBbHOM  00pa30BaTENbHOM  OpraHU3allvy,
peanuzyronieil 00pa3oBaTeIbHYIO IPOrpaMMy CpeaHero ooiiero o0pa3oBaHus B peenax
ocoenust OIIOII CIIO na 6a3e ocHOBHOro 001Iero oopazoBaHusi, yueOHOro kaOuHeTa.
[TomenieHne kaOMHETAa AOJDKHO YJIOBJIETBOPATH TPEOOBAHMUSIM IOCTAHOBJIEHUS OT 28
centsiopst 2020 roma Ne28 OO0 yrtBepxkaeHun canutapHbix npasuin CII 2.4.3648-20
"CaHUTapHO-AMHJIEMUOJIOTUYECKUE TpeOOBaHUS K OpraHu3alysM BOCIUTAaHUS U
oOy4deHus1, OTAbIXa U O3JIOPOBJICHUS AETEH U MOJOAECKHU" U OBITh OCHALIEHO TUIIOBBIM
o0Opy/l0OBaHUEM, YKa3aHHbIM B  HACTOSILMX TpeOOBaHUSAX, B TOM  YHUCIE
CHEMATM3UPOBAHHON yueOHOW MeOenblo U CpeacTBaMU OOy4YeHUsl, JOCTaTOUYHBIMH JJIs
BBINOJIHEHUs] TPeOOBAaHUI K YPOBHIO OJATOTOBKU 00yUYaOLIUXCSL.

No HanmenoBanue
I /;1 y4eOHBIX OcHalIeHHOCTh YYEOHBIX OMEIIEHUN
ITOMEIIECHHAN

1. | Xumuueckas XUMHYECKHUE PEAKTUBHI, ITOCY/A.

naboparopus | Becor Texuuueckne NO2246; TK1990.

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

Armnmapar Kurma — 2.

[Mxad BeITSIAKHON — 1.

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

Hentpudyra OITu-8.

pH metp-340.

Cnekrpodoromerp — CD-2B.

Cymmnbabii mkad — 1.

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

Cron nnst xumudeckux uccnegopanuii — 10.
Cron— 7.

Cryn — 33.

Tabmania Menneneesa — 2.

Jlocka kmaccHas — 1.

[xad xkaKHBIN — 1.

[tatuB 175 IpoOUPOK — 6.

OnekTporuita — 1.

Draxepka MeTajuiMueckas ajis peaktuBos — 10

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

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

Jlocka kimaccHas — 1.
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Jlocka oObsBIICHUM — 1.

Ornerymmrens — 1.

Komma — 1.

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

Becwr BJIKT-500

bans BogsHas naboparopnas LW-1

pH-metp mummmuBonsT™MeTp pH-121

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

Cnexrpodoromerp ®IK-56M

XUMHUYECKHUE PEAKTUBBI;

Xumuueckas nocyjaa

[IItaTuB MeTaITMYECKUi — 6.

[lItatuB byn3ena — 6.

XKamrozu — 3.

Porarop — 1.

Crenn — 14.

ABtoknaB — 1.

®dotornektpokonopumerp GIK

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI

(KOMILTIEKT JIMIIEH3MOHHOT0 U ¢B0oOoaHOTrO I10)

Ne | HazBanme (munensus\ceoboanoe I110)

1. | Windows 7 JTUIICH3US

2. | Paint. NET cBoboaHoe 110

3. | Cucrema ynpaBlieHUs TUCTAHITMOHHBIM cBoboaHoe 110
obyuennem Moodle

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

5. | Microsoft office 2007 JUTECH3US

6. | CucTeMbl aHTUBUPYCHOM 3aITUTHI JUTIECH3US

nabopartopuu Kacnepckoro

Xumus
IlepeyeHb OCHOBHOM M JONOJHUTEJIbHOM JUTEPATYPbI, HEO0OXO0AUMOI J1JI OCBOCHUSA
AUCUMILTHHBI

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

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

JlonoJiHUTEIbHASI JIUTEepaTypa:

1. T'munaxa H.JI. O0Omas xumus : yueoHoe nocodue / H. JI. 'muuka. — Mocksa :KnoPyc,
2021. — 749 c¢. — ISBN  978-5-406-08333-8. @ —  URL:
https://book.ru/book/939867.— TekcT : 3CKTPOHHBIH.

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

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

: DJIEKTPOHHBIN.

Ilepeyenb pecypcoB MH(POPMAIMOHHO-TEJIEKOMMYHUKANINOHHON ceTn «HTepHET»,
HEOOXOIMMBIX IJI OCBOEHUS U CIUIINHBI

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

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

3. Komneknusa «EcTecTBeHHOHAyuYHbBIE DKCIIEPUMEHTHI» : xuMus : cat. — URL:
http://experiment.edu.ru. — Pesxxum goctyna: cBoOOAHBIH.— TEKCT : 37I€KTPOHHBIH.

4 KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHUS YYEEHOM
JAUCIHHUIIJIMHBI «XUMMWU S
4.1 KoHTpOJIb U OLlEHKA Pe3yJIbTATOB OCBOEHUS YU4eOHOM TMCUMILINHBI

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

KoHTponb 1 olleHKa pacKphIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS M MPUOOPETCHHBIE
oOydJaronmMMucss  yMEHHS,  HampaBlieHHble Ha  (QopMupoBaHue  OOMMX U
npodeccuoHaNbHBIX KOMMeTeHUud. KommneTeHuun MAOKHBI OBITh COOTHECEHBI C
NpEeIMETHBIMU pe3yjibTaTaMu. /[l KOHTPOJS W OLEHKHU pe3ybTaToB OO0y4YeHUS
npenojaBaTesib BEIOUpaeT (OpMbI U METOBI C YU4ETOM IpOo(decCHOHATN3aUuN 00yUeHUs
MO MPOTPAMME JUCIUILTHAHBIL.

B Teuenne cemecTpa UCHOIB3YIOTCS CIEAYIOIINE BUIBI KOHTPOJIS:

- TEKYLIUH,

- pyOEXKHBIM.
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Texyuuii KOHTPOJIb MPECTaBISAET COOO0M MPOBEPKY YCBOCHUS yUeOHOTO MaTepuaia
TEOPETUYECKOTO U IMPAKTUYECKOIO XapakTepa, PETYJSIPHO OCYLIECTBIIEMYK Ha
MPOTSIKEHUU CEMECTpa.

Texywuti koumposib 3HAHUW OCYIIECTBISIETCS B (hOPME YCTHOTO UM MHUCHMEHHOTO
ompoca CTYJIEHTOB Ha 3aHATHAX, HANMCaHWE W 3ammTa pedepara, COOOIICHUS WU
COCTaBJICHHE MPe3eHTAIuU (110 BHIOOPY), BBHIMOJHEHUS! MHUCbMEHHBIX CAMOCTOSITEIbHBIX,
(GpOHTANBHBIX  JTAOOPATOPHBIX M  KOHTPOJBHBIX padOT, TMPOBEPKH OOMMX U
WHIUBUTyTBHBIX 33JIaHUM, B PaMKax CaMOCTOSTEIHLHOW paboOThI, a TakkKe OJaHKOBOTO
TE€CTUPOBAHHS.

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

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

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

PyGexubie koHTposibHbie TOukM (PKT) mo aucuumnnvHe ompesieneHbl B BUIC
KOHTPOJIBHOU (MPOBEPOYHOI) pabOThl WM OJAHKOBOTO TECTUPOBAHUS IMOCJE HW3YyUYCHUS
pasjienia WM HECKOJIbKMX TEeMaTHYECKH OJIM3KUX pa3/elioB IO aucluiuinHe. Bcero
npennonaraercs nposectu 4 PKT: 3 PKT B 1 cemectpe u 1 PKT Bo 2 cemectpe.

Tembl PKT
1 cemecTp

Kontpoabnas padora Nel «CTtpoeHne BemecTBa 1 XUMUYECKUE PEAKIIUN»

Kontpoabnas padora Ne 2 «CBoiicTBa HEOPraHUYECKUX BEIIECTB.»

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

YrneBonopoapl.»

2 cemecTp
Kontpoabnas padora Ne4 « CTpyKTypa U CBOMCTBAa OPraHMYECKUX BEILIECTBY

Kox 1 HanMeHOBaHHe Pasznen/Tema THI olleHOYHBIX
¢GopmMupyeMbIX KOMIIETEH Ui MeponpusTHIA

OK 01. Beibupats crioco0sl Tema 1.1-1.7 TectupoBanue

penIeHus 3a1a4y Tema 2.1-2.3 VYcTHbIH onpoc

npodeccCuoHaNBHOM Tema 3.1 Pemenue pacu€THbix 3a1a4

JIeATeIIbHOCTU MTPUMEHUTENBHO K | Tema 4.1 HaOmronenune 3a xoaom

pa3IMYHbIM KOHTEKCTaM Tema 5.1-5.4 BBITIIOJIHEHUS IPAKTUKO-
Tema 6.1 OPHUEHTHPOBAHHBIX 3aJaHUI
Tema 7.1 IIpencrasnenue pe3ybTaToB
Tewma 8.1, 8.2 MPaKTUYECKHUX U JTAOOPaTOPHBIX
Tema 9.1.1-9.1.5 pabort [IpoBenenue
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OK 02. Mcnonbs3oBaTh Tema 1.2 XUMHUYECKOI0 IKCIIEPUMEHTA

COBpPEMEHHBIC cpe/IcTBa Moucka, |Tema 1.4-1.7 Brimonnenue
aHaJIN3a U UHTEPIPETALUN Tema 2.1,2.2 KOHTPOJIbHBIX
uHpopmanuu, u Tema 4.1, 4.2 pabor 1o
uH(popMalnmonHble TexHomorun | Tema 5.2-5.4 paszaenam AUCUUTUIHBI
JUIA BEITIOJTHEHUS 3a1a4 Tema 6.1 O1LeHKa caMOCTOITEILHO
npodecCHOoHATBLHOM Tema 7.1 BBINOJHEHHBIX 3aaHUN
NEATEILHOCTHU Tema 8.1, 8.2 3amura yaeOHo-
Tema 9.1.2-9.1.5 HCCIIE0BATENIbCKOTO MpOoeKTa (¢

OK 04. Tema 1.7 -‘é‘*eTOM . .
SpipexTuHo Tema 2.1,2.2 yaymiei npodeccruoHaIbHON

" JESATETLHOCTH)
B3aMMOJIeHCTBOBATh U paboraTs B | 1eMa 4.1, 4.2

3aiuTa penieHus Keiic-3auad (¢

KOJUICKTUBE U KOMaH 1€ ;Zﬁg 2 ? 54 yaeTom Gyaymeii
Tema 7.1 po(heCcCUOHATTLHOM
Tena 8.1. 8.2 JEATETLHOCTH )
Tema 9.1 ’ 5 Beinonnenue 3af[aHI/1171
POMEKYTOUHOM aTTeCTalllu
OK 07. CopeiicTBOBaTH Tema 1.7
COXPAHEHHUIO OKPY KaIOLIEH Tema 2.3
Cpelbl, pecypcocOepeKeHHIO, Tema 5.1
IPUMEHSTH 3HaHUA 00 Tema 8.1, 8.2

W3MEHEHUH KimMara, npuHiunel | Tema 9.1.2-9.1.5
OepexIIMBOro NPOU3BO/ICTBA,
a¢(deKkTUBHO AeCTBOBATH B
Ype3BBIYANHBIX CHTYyAIHSIX.

I1K 2.3. IIpousBoautsb Pazgen 1 Temnr 1.2, 1.6, 1.7
1abopaTOPHBIE UCCIICIOBAHMS Paznen 2. Temsr 2.1.

KauecTBa U O€30MacHOCTH Paznen 4 Temsl 4.1.
nory(hadpuKaToB U TOTOBBIX Paznen 7 Temsr 7.1

MIPOAYKTOB B MpoLIECCE Pazpnen 8. Tems! 8.1, 8.2
IIPOU3BOJICTBA MPOAYKIIUU U3 Paznen 9. Temsr 9.1.1, 9.1.2,
MSICHOTO CBHIPbSI. 9.1.3,9.14,9.15

4.2 ®OPMA TIPOME;KYTOYHOM ATTECTALIMY CTYJIEHTOB
MO YYEBHOM JUCHUTIIMHE

Metoauka nposeaennst UKP u 3x3amena. IlpumepHbie BONPOCHI M 331aHUA K
HUKP u 3x3ameny. Kpurepun ouenku 3nanunii B pamkax UKP u 3x3amena.
®opmMa MPOMEKYTOYHOM aTTECTALUM.

®opmbl TPOMEKYTOUHOM aTTeCTallMM 10 XHMHH, YCTAHOBJICHHbIE pabOYUM
y4eOHbIM IIaHOM: M KP BBINOJHSAETCA Ha MEPBOM Kypce B KOHIIE IEPBOrO CEMECTpA,
9K3aMmeH CHAETCS Ha MEPBOM Kypce B KOHILIE BTOPOI'O CEMECTpa.

Metoauka nposeaenuss UKP

HUtoroBass koHTposnbHass padora (MKP) mo aucuuniuHe ompezneneHa B BUIAE
KOHTPOJIBHOH paboThl, copepkKalleil 3a1aH1s B TECTOBOU (hOpMe U IPAKTUUECKUE 3aJaHMsI
(3amaumn), O TeMaTUKe M3Yy4YEHHbIX pasneinoB. IIpumepHsie Tunossle 3aganus k PKT u
NKP pasmenieHsl B OLIEHOYHBIX MaTepuanax.
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3auer (MKP) npoBoauTcs Ha MOCIEIHEM 3aHSITHH B BUAE KOHTPOJIbHOU pabOTHI B
YCTaHOBJIEHHOE pacnucanueM BpeMsa. Ha BeimonHeHue 3anannii otBoauTcss 60 MUHYT, 11O
pe3yJibTaTaM IMPOBEPKU CTYJIEHT MOJY4YaeT 3a4TE€HO, €CJIM OIEHKA «S»-OTJIUYHO, «4»-
XOpOLIO WM «3»-yIAOBICTBOPUTEILHO M HE 3a4yTeHo, eciu pesdyapbrat HUKP «2»-
HEYJOBJIETBOPUTEIBHO.

IIpumepnsbie 3aganus 1 UKP
(OK 01,02, 04, 07, IIK 2.3)
Yacrs A

K raotcoomy 3aoanuro wacmu A 0ano HecKobKO 0meemos, uz KOmopvix moabko 0OUH
eepHulll. Pewuume 3a0anue, cpasnume nosiyyuerHolll omeem ¢ npediodceHHbiMuU. B omeeme
yKazamv Homep 3a0aHusl U COOM8emcmayouLyio OYKey ¢ npasuilbHbiM OMeEemoM.

Al. Ykaxure COeIUHCHUS ¢ KOBAJICHTHOM MOJISIPHON M HOHHOW CBA3BIO.
1) xaop u Topua nutust  2) BoAa M XJIOPUJ MarHus  3) OKCUJ cepbl U Boja 4) Iutuid
Y OKCHJT KaJus
A2. Kak nposiBjisieTcsl KHCJIOTHBIN XapaKTep B PAAY COeIMHeHU I
Si0,, P20s, SO3, C1,07?
1) ycunuBaerca 2) ocinabeBaeT 3) He usmensieTcss  4) cHavasia ociaabeBaeT, a 3aTeM

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

1) oOMeHna  2) 3amenieHus 3) coenuHeHus 4) nzomepuzanuu
A4. HanOosb11eil BOCCTAHOBUTEIbHOI AKTHBHOCTHIO 00J1a/1a€T:

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

AS. B kakoM coeJHMHEHMH KOBAJICHTHAsl CBSI3b MEXKAY aToMamMu oOpasyercsi Mo
JAOHOPHO- AKLENTOPHOMY MeXaHM3MYy?
1) KCI 2) CCl4 3) NHA4CI 4) CaCl2
A6. CteneHb okucjieHus cepbl B coenuHeHun FeSO3 paBua:
1)-1 2) +2 3)0 4) +4
A7. Atomy M( cOOTBETCTBYET 3JIeKTPOHHASI KOH(UTYPALIUS
1) 1s%2s22p®3s23p°® 2) 1s22s22p53s? 3) 1s22522p53s23p°4s? 4)
15225%2p%3s23p%4s24p?
A8. Hau6o0abI1y10 cTeneHb OKMCJIEHUs XJI0P UMeeT B COeTUHEHUHU:
1) CI,0 2) KCIO; 3) KCI 4) NaClOq4
A9. YcTraHoBHTE COOTBETCTBHE MexX1Y (popmyJioil BelecTBa M 3HAYeHHEM CTeNEeHU
OKHCJIEHHS] aTOMOB MapraHua B HEM:

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

COKpameHHOC HOHHOC

XHMquCKaﬂ peaKHl/lﬂ
ypaBHeHHe
A.NH; + OH =NH; + H,0 | 1. Ba(OH), + HCI —
B.AI** + 30H = AI(OH)s 2. NH,C1 + NaOH —
B.H"+ OH = H,O 3. A1Cl13+ KOH —
I. 8042' + Ba?* = BaSO,4 4. BaCl, + Na,SO,4 —

A 11.BepHbl Jiu ciIeayIOLIUE CYKAEHUSA 0 TOMOJIOrax?

A. T'oMOJI0OTH CXOJHBI MO0 XUMHYECKOMY CTPOCHHIO MOJICKYJI, CIEI0BATEIBHO, CXOIHBI U
10 XUMHWYECKHUM CBOMCTBAM.

b. 'oMoJ10rM UMEIOT OIMHAKOBBIN COCTAB, HO PA3HOE XUMHUYECKOE CTPOCHHUE.

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

B1. OcymecTBuTe 1ETIOYKY PEBPAIICHUAN

Fe —» FeS - FeCl: — FeCl; — Fe(OH)3 — Fe20s

B2. Cmemanu 250r 30% u 150r 20% pacTBOpOB cepHOil KUCIIOTHI. Beipa3ute
COJIepKaHME BELIECTBA B IPOLICHTaX B IPUTOTOBIEHHOM PacTBOPE
OrtBer

Kpurepuu oueHku kauecrsa 3HaHul cryaeHros no UKP

3ayer (MKP) mpoBoauTCs Ha TOCIEIHEM 3aHATHW, HAa BBHINIOJIHEHUE 3aJaHui
oTBOAUTCS 60 MUHYT, IO PE3YJbTAaTaM IPOBEPKU CTYACHT MOIY4YaeT 3a4TEHO, €CJIM OLIEHKA
«S»-OTIIMYHO, «4»-XOpOLIO MM «3»-yIOBIETBOPUTEIIBHO U HE 3a4TE€HO, €CIU PE3YJIbTaT
HNKP «2»- HEey1OBIETBOPUTEIBHO.

Pexomenodyemasn wikana nepeeooa nepeuiHvlX 041108 8 NAMUOAIbLHYI0 WKATIY

«2Q» «3» «4» «5»

Menee 5 6-8 9-10 11-13

Meroauka npoBeaeHust IK3aMeHa
®opMbI IPOMEXKYTOUHOM aTTECTALUU IO XUMUH, YCTAHOBJIEHHAsI pa004YUM y4eOHBIM
IUTAHOM, 9K3AMeH - CIAeTCs Ha IIEPBOM Kypce B KOHLIE BTOPOIO CEMECTpa.
B cootBercTBHM ¢ AeicTByromuM B llookeHnem 0 TeKyleM KOHTPOJIE 3HAHUU U
MPOMEXYTOUHOI arrecTanuu odyuaromuxcs gaxynsrera CI1IO B Kypckom I'AY crynenr,
BBITIOJTHUBIINKA Bce pyOekHBbIE KOHTPOJbHBIE TOYKM Ha «4» U «5», MOXET OBbITh
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OCBOOOKIEH OT coauM 3K3aMeHa. EmMy mpocTaBisercs MTOroBas OLEHKA Ha OCHOBE
pE3yJIbTATOB, MOJIYYEHHBIX HA pyOEKHBIX KOHTPOJIbHBIX TOUKAX.

Py6exubie koutponsHbie Toukd (PKT) mo aucuurinne ompeneieHsl B BUAE TpeX
KOHTPOJIBHBIX pa0O0T WJIM TECTUPOBAHUSA B | ceMecTpe U OJTHON KOHTPOJIbHOU padOThI N
TECTUPOBAHUSA BO 2 CEMECTPE.

Ecnu cTyieHT He BBINOJIHSIET 33JJaHUS B paMKax pyOeKHOTO KOHTPOJIS Ha «XOPOIIIOH
U «OTJIMYHO», TO MPOXOJUT MPOMEXKYTOUHYIO aTTECTalMI0O B TPAAMIMOHHOU (opme.
OK3amen TPEANOaraeT OTBET CTyJEHTa Ha 2 BOIPOCAa M PELICHUE 3aJadd. DK3aMEH
IIPOBOJUTCS B ONPEICICHHBIA JE€Hb B COOTBETCTBUM C COCTaBJICHHBIM pacnucaHueM. Bo
BpeMsl POBEICHUS dK3aMEHa Ha MOATOTOBKY K OTBETY faetcs He 6oinee 40 munyT. Jlanee
— OJIMH CTYJICHT OTBEYAET, OCTAIIbHBIC TOTOBATCS.

IIpumepHbIe BONPOCHI K IK3AMEHY
(OK 01,02, 04, 07, IIK 2.3)

. OcHOBHBIE TNOHATHA XuMuU. BemiectBo. Atom. Monekyna. XUMHUYECKHHA 3JIEMEHT.
Annorponus. IIpocTsle U citokHbIE BelecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB
BEIIECTB. XUMHUUECKHE 3HAKU U PopMyJibl. OTHOCUTENIbHbIE ATOMHAs U MOJIEKYJISIpHAS
maccel. KommyecTBo BemecTsa.

. OcHOBHBIE 3aKOHBI XUMHH. CTeXHOMETpUs. 3aKOH COXPAHEHUSI MAcChl BEUIECTB. 3aKOH
IOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHOM CTPYKTYpPBL. 3aKOH ABOTapo M CIEACTBUSA
UX HETO.

. Ilepuoguueckuii  3akon J.M. MengeneeBa. Otkpbitie J[.MI. MeHaeneeBbiM
ITepuomnueckoro 3akona. [lepuonuueckuii 3akoH B popmynuporke J[.M. Menaeneena.

. [lepuoguueckass TabnMIla XUMHUYECKUX DOJEMEHTOB — rpaduueckoe oToOpaxeHue
nepuoauveckoro 3akoHa. CTpykTypa MNEpHOIUYECKON TaOMUIbl: MEpHOJbl (Mayible M
OoJbIIINE), TPYIIHI (T1aBHAS U TOOOYHASs).

. Ctpoenue aroma u nepuoandecknii 3akoH /.M. MenneneeBa. ATOM — CI0KHAsl YaCTULIA.
SAnpo (IpOTOHBI W HEUTPOHBI) M ANEKTPOHHas oOonouka. M3oromsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK ATOMOB AJIEMEHTOB MAJIBIX TIEPUOJIOB.

Oco0EHHOCTH CTPOCHHUSI JIEKTPOHHBIX 000JI0UE€K aTOMOB 3JIEMEHTOB OOJIBIINX EPUOIOB
(mepexoHbIX 37eMeHTOB). [loHsATHE 00 OpOUTANSX. S-, p- U d-OpOUTATH. DICKTPOHHBIC
KOH(UTYpaIMi aTOMOB XUMHUUECKHX AJIEMEHTOB.

CoBpeMeHHas (POpMyJIHPOBKA MMEPUOJAUYECKOr0 3aKOHA. 3HAYEHHE MEPUOIUYECKOTO
3aKOHA U TEPUOJUYECKOM CHUCTEMBbI XUMHUUeCKuX 3neMeHToB J[.M. Menneneesa mist
Pa3BUTHS HAYKU ¥ IOHUMAHUS XUMUUYECKOW KapTUHBI MUPA.

WNonnas xumuueckas cBs3b. Katnonsl, ux 00pa3oBaHue U3 aTOMOB B pe3yJibTaTe Mpoliecca
OKUCJEHHUS. AHUOHBI, UX O0O0pa3oBaHHME€ W3 aTOMOB B pe3yJbTaTe mpolecca
BOCCTAHOBIJICHUS. MOHHas CBS3b, Kak CBSI3b MEXAY KaTUOHAMHU W AHHUOHAMM 33 CYET
AIIEKTPOCTATUYECKOTO MpUTsHKeHUs. Knaccudukaius HOHOB: IO COCTaBy, 3HAKy 3apsna,
HaJUYMIO TUAPATHON 0005104KU. MIOHHBIE KpUCTAIIIMYecKue pemeTkd. CBOMCTBA BEIIECTB
C MOHHBIM TUITOM KPUCTAJUTMYECKON PEILIETKH.

KoBasienTHass xumudeckas CBs3b. MexaHW3M 00pa3oBaHUS KOBAJECHTHOW CBSI3H
(oOMEHHBIE U JTOHOPHO-AaKLENTOPHBIN). DIEKTPOOTPULIATENbHOCTh. KOBajeHTHbIE
MOJISIpHAsE W HenojsipHas CBs3U. KpaTHOCTh KOBAJIEHTHOW CBsi3W. MOJEKyIJsIpHBIE U
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10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22,

23.

24,

25.

aTOMHBIE KpUCTAJUINYECKUE pemeTkr. CBOMCTBA BEUIECTB C MOJIEKYISIPHBIMU U ATOMHBIMU
KPUCTANINYECKUMHU PELIETKAMMU.

Merannuyeckass cBA3b. MeTauMueckass KpUCTaJUIMYeCcKas penieTka U MeTaulndecKas
XuMH4eckas cBs3b. Ou3nueckue CBOKMCTBA METAIIIOB.

ArperaTHble COCTOSTHUS BEILIECTB U BOJOPOIHAS CBSI3b. TBEpI0E, KUAKOE U ra3000pa3Hoe
cocTosiHuA BemlecTB. [lepexon BemecTsa M3 OJHOTO arperaTHOro COCTOSIHUSA B APYTOE.
BonoponHas cBs3b.

Hucnepcuble cuctembl. l[lonstue o mgucnepcHoi cucteme. JlucnepcHas ¢daza u
nucnepcuoHHas cpena. Kiaccudukanus aucnepcHbix cucteM. [oHsATHE O KOJUIOUTIHBIX
cUCTEMaXx.

PactBopsl. PactBOopenmue. PactBopumocts BemiecTB. HachlllieHHBIE, HEHACBHIILICHHBIE,
NEPECHIIICHHBIE PACTBOPHL. 3ABUCUMOCTh PACTBOPUMOCTHU Ta30B, KUIAKOCTENH U TBEPIBIX
BEIIECTB OT pa3IMYHBIX (hakTOpoB. MaccoBasi 107151 paCTBOPEHHOTO BEIIECTBA.
DJIEKTPOJIUTAYECKAs [UCCOLMAIUA. OJEKTPOJIUThI W HEDJIEKTPOJIUTHI. MeXaHU3MBbI
ANEKTPOIUTUYECKON JUCCOIUALMNA JJISI BEIIECTB C PA3JIMYHBIMUA THUIIAMH XUMHYECKOM
cBs3U. ['mapaTrpoBaHHbIE U HETMAPATUPOBAHHBIE HOHBI.

Crenenb dyeKkTponuTHueckor auccouuanuud. CuibHbIE U claOble  AJIEKTPOJIUTHI.
OCHOBHBIE MOJIOKEHUSI TEOPUU AIEKTPOIUTUYECKON arccouranuu. Kucinorsl, O0CHOBaHHUS
Y COJIM KaK 3JIEKTPOJIUTHI.

Knaccudukanus HeopraHnueckux COeAMHEHU U UX CBOMCTBA

Kucnots! u ux cBoiicTBa. KHCIOTHI KaKk 3JIEKTPOIUTHI, X KIACCU(PUKALNS 110 Pa3TUIHBIM
NpU3HaKaM. XHMHUYECKHE CBOWCTBAa KHUCIOT B CBETE TEOPUU DIICKTPOJUTHYECCKON
nucconuaryi. OCOOEHHOCTH B3aMMOJICHCTBHSI KOHIICHTPUPOBAHHOM CEPHOM U a30THOMU
KUCIOT ¢ MeTayiaMu. OCHOBHBIE CITOCOOBI MOTYyYEHUS KUCIOTHI.

OcHoBanusg u ux cBoicTBa. OCHOBaHUS KaK AJIEKTPOJUTHI, UX KiacCU(UKAIMUSA TIO0
pa3JIMYHBIM TPU3HAKAM. XHWMHUYECKHE CBOWCTBA OCHOBAHWW B CBETE TEOPHUH
AJIEKTPOJIMTHYECKON Aucconrannu. Pa3nokeHne HepacTBOPUMBIX B BOJE OCHOBAHHUM.
OcHOBHBIE CTIOCOOBI TTOJTyYEHHS] OCHOBAHUI.

Comu u ux cBoiictBa. Conu Kak 3JeKTpoiauThl. Cojii CpelHHE, KHUCIIbIE U OCHOBHBIE.
XUMHAUYECKA CBOMCTBA COJIEM B CBETE€ TEOPUM DIIEKTPOIUTUYECKOW JIHCCOLIMALIMH.
CriocoObl MoTydeHus CoJie.

I'mpponus comen.

Oxkcupael u ux cBorictBa. CosieoOpa3syroiue U HecosreoOpasyromme okcuabl. OCHOBHEIE,
aMmdoTepHble W KHUCIOTHBIE OKCHUJIbI. 3aBUCHMOCTh XapakTepa OKCHIa OT CTEIeHHU
OKHCJIEHUSI O0pa3yIollero ero Meramia. XUMUYeckhe cBoilcTBa okcuaoB. llomyueHue
OKCHUOB.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHoBUTENb M OKHCIEeHHWE. MeTon 3JeKTpOHHOro OajaHca s
COCTaBJICHUS YPABHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

CkopocTp xumuyeckux peakuuid. I[loHATHE O CKOPOCTH XHMHYECKHX PpEaKIIHil.
3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIHUA OT Pa3IUYHBIX (DAKTOPOB: MPUPOJIBI
pearupyrommx  BENIECTB, WX  KOHIEHTpPAalUWH,  TEMIEPATypbl,  IOBEPXHOCTHU
COITPUKOCHOBEHUS M UCITOJIb30BAHUS KaTaan3aTOPOB.

O6paTumMocTh XUMUYECKUX peakiuii. OOpaTuMble 1 HEOOpAaTUMBbIE PEAKITHHI. XUMHUECKOE
PaBHOBECHE U CITOCOOBI €T0 CMEIICHHS.

Tumbel kpucTAIMYECKUX pemEToK. YacTuubl Jexanme B y3JIaX KPUCTAJNIMYECKON
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26.
217,
28.
29.
30.

31.

10.

11.

12.

pemé€Tku. Tun cBsA3u Mex 1y dyactuiaMu. [Ipumepsl Bemects. Pu3nyueckue CBOMCTBA.
Koppo3us metamioB. Xumuyeckas U 3JIEKTPOXUMHUYECKAS KOPPO3USL.

Mertasuibl TIaBHBIX MOATPYI. MeTalibl MOOOYHBIX TOATPYIIIL.

DnekTpoin3. XuMHUYECKUEe UCTOYHUKH ToKa. [Ipoliecc Ha aHO/Ie U Ha KaTOJE.

INanorensl. Haxoxnenue B nmpupoje. CTpoeHue u cBoMCTBa aTOMOB. ['aloreHOBOI0PO/IbI
Y TaJIOTE€HU/IBI.

Xanbkorensl. Cepa. Haxoxnenue B mnpupoxae. IlomydyeHue Kuciopoia U CEphI.
CepoB0o0pO/I, CEPOBOOPOTHASI KUCITOTA, CYJIb(UIBI.

I'eneTnueckasi CBsI3b MEXKJYy KJIacCaMU HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB.
I'eneTnueckuil psg anneMeHTa — MeTamia. ['eHeTudyeckuid psn 3JeMeHTa — HeMeTaluia.
['eneTndeckuii ps 37IeMEHTa — METallIa, KOTOPOMY COOTBETCTBYIOT aM(OTEpHBIE OKCH/T U
TUIPOKCHU]I.

IIpumepHbIe 3a1a4 K IK3aMeHY
(OK 01, 02, 04, 07, IIK 2.3)

Ocy1iecTBUTE CIIEYIONINE NPEBPAIICHUS:

CuCl; - CuOHCI — Cu(OH); — CuO — Cu(NOs3)..

Hanummre ypaBHEHUS peakul.

Ocy1iecTBUTE CIIEIYIONINE NPEBPAIICHUS:

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

Hanummre ypaBHeHUs peakuuid.

Hanwumure rpadpudeckoe nzoodpaxkenue Gopmyss Ca(HSOy), , Ha3BaHHME 3TOM COJH, KaKk
€€ MOXHO TOJIy4YUTh W IMPEBPATUTh B CPEAHION, HOpMallbHYHO coib? Hanwummre
YPaBHEHHSI COOTBETCTBYIOIINX PEAKIUH.

YyuteiBass aMQOTEPHOCTh, HANUIINTE YypPaBHEHHUS PEAKIMM CIEIYIOIUX OKCUIIOB C
KHCJIOTOH M 11esioubio: PbO, ZnO, Mn,0O;

CocTtaBbTe ypaBHEHUS pEaKIUi, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH CIEAYIOIINE
pEBPALCHNUS:

Hanbl cnenytomue okuciasl MetaiioB: CaO, CuO, ZnO, Fe,0O3 , Mn,0O; . Ykazars, kakue
U3 HUX OCHOBHBIC, KHUCJIOTHbIe U amdorepHble. HamucaTe ypaBHEHUS peakiuil
PacTBOPEHHUSI DTUX OKHUCJIOB B KUCIJIOTE U IIEIOYH.

Kakoe u3 ykazannbix BemiecTB Oyaet pearuposats ¢ KOH?

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

Hanummre ypaBHeHus peakuuil.

OcymiectBuTh cineayrommuii muk npespaiienuii: CaCl, - Ca(NOs), — CaCO; —» CaO —
Ca3(P04)2.

[TonOepute Mo nBa ypaBHEHHUS B MOJEKYJSIPHOM BHUAC K KKIOMY U3 MOJICKYJSIPHO-
nonHbIx: Ca?*+ CO32 =CaCOg

CocTaBbTe MOJIEKYJISIPHBIE W MOJICKYJISIPHO-UOHHBIE YPAaBHEHUS THAPOIU3A COJICH:
Ba(CN); ,CrCls.

[Tonbepute Mo nBa ypaBHEHHUS B MOJEKYJSIPHOM BHUAEC K KKIOMY U3 MOJICKYJISIPHO-
nonHbIX: Cu(OH),+2H" =Cu?* +2H,0.

CocraBbTe MOJIEKYJISIPHBIC  MOJIEKYJISIPHO-UOHHBIE YpaBHEeHUS TUposin3a cotieit: NagPOg
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

,MgCl,.
[TonapHo cMelanu pacTBOPbI CAEAYIOIIMX BEIIECTB, HATMIIIUTE HOHHbBIE PEAKIIMK OOMEHA:
MgCl,+KOH-
CocraBbTe MOJIEKYJSIDHBIE M MOJICKYJIIPHO-MOHHBIE YPaBHEHUS TUIPOJU3a COJIEH:
Na,C,04 , NH.Br.
[TogOepute 1Mo 1Ba ypaBHEHHUS B MOJEKYJSIPHOM BHUAEC K KKIOMY U3 MOJIEKYJSPHO-
noHHbIX: Fe?* +20H = Fe(OH),]..
CocTaBbTe MOJIEKYJSIDHBIE M MOJICKYJIIPHO-MOHHBIE YpaBHEHHUS TUIPOJU3a COJIEH:
Ca(CN)2, Cr(NOs), .
[TonapHo cMeniaiu pacTBOPHI CJICAYIONIMX BEUIECTB, HATUIIIUTE HOHHBIE peaKliui OOMeHa:
Ba(OH),; + HCl-
CocraBpTe CXeMy HOHHOTO OanaHca u mogoepute kodddurmentsr B peakmuu: HzAsSO3 +
KMnO, + H,SO4— H3AsO4 + MNSO4 + K»,SO4 + H,O .
VYKaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU PEaKIUU.
CocraBbTe cXeMy AJICKTPOHHOTO Oalanca 1 moaoepute kodpduimenTs! k peaknun: KoS +
KMnO4+ H,SO4 - MnSO4 + S + K,SO4 + H,O .
Kakoe BemiecTBO SIBISETCS OKUCIHUTENIEM, a KaKO€ BOCCTAHOBUTEIIEM B MpPEIbIAyLIeH
peakunu?
CocraBpTe cXeMy HOHHOTO OanaHca W moadOepure kodddumuentsl B peakuuu: HCI +
K>Cr,07— CrCl; + KCI + Cl, + H,O .
VYKaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU PEaKIUU.
CocraBpTe cxeMy MOHHOTO OanaHca W mombepute KodddummeHTsl B peaknuu: SNSO4 +
KMnQO, + H,SO4— Sn(SO4)2 + MnSQO, + K»,SO4 + H,O .
VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU PEaKIUU.
CocraBbTe cxeMy MOHHOTO Oananca u noadepure Kod(pGUIIMEHTHI B PEaKLIUU:
Na,FeO, + Cl; +NaOH — Na,FeO, + NaCl + H,O .
YKaXUTE OKUCIIUTENIb U BOCCTAHOBUTEIIb B JAHHOW PEaKIUU
OcyniecTBUTh IIUKII IPEBPAILICHUI:
Fe(OH); — Fex(SO4);s — Fe(NO3); — Fe(OH); — Fe20s.
3aKOHYMTE YPABHEHHUS CIIEAYIOIINX MMPEBPAILICHHIN:
K>0,+KI+H>S0,—
K>0,+KMnO4+ H,SO4—
KBr+ H,S0,—S0.,...
Kl+ H,SO,—H-S....
KCIO3+KNO3;—
Pacnonoxxute Beriectsa, popmyiibl kKoTopbix CoHs—NH;, NH3, (CeHs)NH 1 CgHsNH,, B
MOPSIIKE YCUJICHUS OCHOBHBIX CBOMCTB. [losicHUTE OTBET.
Haitnure wmaccoByro JOJI0 THIPOKCHUIA HATPUs B PACTBOPE, MOJYYEHHOM TIpU
B3aumozeicteuu 0,69 r. Hatpus u 130 mi. BogsI.
B 400 r. 5%-ro pactBopa rumpokcuaa Harpus mobaswim 0,92 r. Hatpus. Beramcnure
MAaCCOBYIO JIOJIIO IIENIOYH B MOJYUYEHHOM PacTBOPE.
JlaHbl YeThIpe BeIECTBAa: AUXPOMAT HATPHUsA, KOHUECHTPUPOBAHHAS CEpHAas KHUCIIOTA,
ruaApoKcus mutust, propua kanus. Hanummre ypaBHEHUS 9e€THIPEX BO3MOXKHBIX PEAKITAN
MEK]ly ’TUMHU BEIIECTBAMH.
JlaHbl BOJIHBIE PACTBOPHI CEPOBOIOPOA, OpoMa, THAPOKCHA HATPHS, XJIOPHON KUCIIOTHI.
Hanumwure ypaBHEeHUs YE€THIPEX BO3MOKHBIX PEAKIIUN MEKTY ITUMU BEIIECTBAMHU.
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30. Obpa3zen Hatpusi Maccor 0,5 r. momectunu B Boay. Ha HelTpanm3aluio MOJy4EeHHOTO
pactBopa uzpacxonosanu 51,1 r. 1,5%-i1 consgsHON KUCIOTHI. BEIYMCANTE MACCOBYIO 10O
HaTpus B obpasie (B %).

Kputepuu oneHkn 3HaHUH B paMKax K3aMeHa.

[Ipn BBICTABIIEHHH OLIEHKM MPENOAaBaTelb PYKOBOACTBYETCS CIEAYIOIIUMHU
KPUTEPUSIMU:

5 (OTIMYHO) - CTYIEHT TIOKa3blBaeT TJIyOOKHE OCO3HAHHBIC 3HAHUS IO
OCBEIIAEMOMY BONPOCY, BIAJAECET OCHOBHBIMH MOHSATHUSMHU, TEPMUHOJIOTUEN; ONEPUPYET
KOHKPETHBIMU 3HAHUSAMH W YMCHHUSMH 10 (PU3MUKE, OTBET IOJIHBINA, JOKA3aTCIHHBIN,
YETKUI, TPaMOTHBIA (BO3MOKHA OJHA HETOYHOCTb, OIHCKA, KOTOpas HE SBIAETCS
CJIEICTBHEM HE3HAHUS WU HEMOHUMAaHHS Y4eOHOTO MaTepuana).

4 (XopoIl0) - CTYAEHT IMOKAa3bIBAE€T INIyOOKOE U IOJIHOE YCBOEHHUE COJIEp:KaHUs
Marepualna, YMEHHE MPaBWIbHO W JI0KA3aTEJIbHO M3JlaraTh MPOTrpaMMHBIA MaTepHall.
JlomyckaeT OT/e/IbHbIE He3HAUNTEIbHBIE HETOYHOCTH B (POpME U CTHIIE OTBETA.

3 (yZIOBIETBOPUTENIBHO) - CTYJEHT IMOHMMAET OCHOBHOE COJIEp)KaHUE y4deOHOU
IpOrpaMMbl, YMEET MOKa3bIBaTh IPAKTUYECKOE NPUMEHEHUE MOJYYEHHBIX 3HAHUI.
BwmecTe ¢ TeM 1onyckaeT OTAeNbHbIE OIIMOKH, HETOUHOCTH B COAECPKAHUU U 0()OPMIICHUN
OTBETA; OTBET HEJIOCTATOYHO MOCIEA0BATENICH, JOKA3aTeJIEH U TPAMOTEH.

2 (HEeyJOBIETBOPUTENBHO) - CTYACHT UMEET CYIICCTBEHHbIC MPOOEbl B 3HAHUSIX,
JOMyCKaeT OIMMOKK, HE BbIAEISAET TJABHOIO, CYLIECTBEHHOro B otTBeTe. OTBET
MOBEPXHOCTHBIN, 0€3/10Ka3aTENbHbIN, JOMYCKAIOTCS PEYEBbIE OIINOKH.

4.3 OCOBEHHOCTH PEAJIM3AIIMY YUYEBHOW JUCIIUTIIAHBI «XXUMUS»
JUISI UTHBAJIMIOB U JIUI[ C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHA
3JI0POBbSA

[Tpu 00yyeHuu a1 C OrPAHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbS YUUTHIBAIOTCS UX
UHAUBUIYAJIbHbIE  NCUXO(U3UYECKUE  OCOOEHHOCTH. OOyueHue  WHBAJIUIOB
OCYULIECTBJISIETCS TAK)KE B COOTBETCTBUU C MHAMBUYAIBHON MPOTpaMMOM peadbuiinTaluuu
uHBanuAa (Mpu HAJIMYUN).

JUig un ¢ HapyIIeHHeM CiIyxa BO3MOYKHO MPEAOoCTaBIeHNe yueOHOM HHPOopMaIu
B BU3yaJbHOU ¢opme (KpaTKMi KOHCHEKT JEKIMM; TEeKCThl 3aJaHHil, Hare4aTaHHbIE
YBEJIMUYEHHBIM HIpU(TOM), HA AYAUTOPHBIX 3aHATUSIX JONYCKAeTCsl MPHUCYTCTBHE
aCCHCTEHTA, a TaK)Ke CYypAOINEPEBOTUMKOB U TU(DIOCYPAOTIEPEBOTUNKOB.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISIETCS B TMHCbMEHHOM (opme:
00y4Yarou1iicsl MMCbMEHHO OTBEYAET HA BOIPOCHI, TMCbMEHHO BBIIIOJIHSET MPAKTUYECKUE
3ananus. Jloknan (pedepar) Takke MOKET ObITh MIPEACTABIEH B MUCbMEHHOHN (opMme, TpU
3TOM TpeOOBaHUSI K COJEPKAHUIO OCTAIOTCS TEMHU XK€, a TpeOOBaHMS K KauecTBY
U3JI0’KEHUS MaTepuaiia (IOHATHOCTb, KAUECTBO PEYH, B3aUMOACUCTBUE C ay JUTOPUEH U T.
1l.) 3aMEHSIIOTCSI Ha COOTBETCTBYIOLME TPEOOBAHHUSA, NMPENbABISEMbIE K NMHCbMEHHBIM
paboTtam (kauecTBO O(pOPMIIEHHUSI TEKCTA U CIMCKA JINTEPATypbl, TPAMOTHOCTb, HAJIUYNE
WITIOCTPALIMOHHBIX MATEPUAJIOB U T.11.).
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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. s mui c
HapyIICHUEM 3pEHUS JOMyCKaeTCs ayAuaabHOE MPeIOCTaBlIeHne HHPOPMAIUH, a TaKKe
MCIIOJIb30BaHUE HA ayAUTOPHBIX 3aHATHUSX 3BYKO3AMUCHIBAIOIINX YCTPOHUCTB (AMKTO(POHOB
u T.J.). Jomyckaercs mNpUCYyTCTBME Ha 3aHATHUAX ACCHUCTEHTAa (IIOMOILHHKA),
OKa3bIBAIOMIEr0 OOydYalomuMCcs HEOOXOAUMYIO TEXHHUYECKYI0 TOMOIb. T eKyIIuii
KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIsieTcs B YycTHOM ¢opme. Ilpu mnposenenuun
IPOMEXKYTOUHOM aTTeCTalMK JUIsl JIUL] C HAPYLLIEHUEM 3PEHUS TECTUPOBAHUE MOKET OBbITh
3aMEHEHO Ha YCTHOE COOECe10BaHuE MO BOMPOCaM.

JUig Mi ¢ OrpaHWYEHHBIMU BO3MOXHOCTSIMU 370POBbsI, UMEIOIIUX HapyLICHHs
OIIOPHO-/IBUTaTEJIbHOTO allapara, Ha ayJAUTOPHBIX 3aHATUAX, a TaKXKe IPU MPOBEICHUU
OpOLEAYpP TEKYIIEro KOHTPOJIS yCIEBAEMOCTH U MPOMEKYTOYHOM aTTECTallMi MOTYT ObITh
PEJOCTaBIECHbl HEOOXOANMBIE TEXHUUECKHE CPEICTBA (IEPCOHAIBHBIN KOMIIBIOTED,
HOYTOYK WJIM JIPYTOW TajKeT); JOIMYCKaeTCsl MPUCYTCTBHE ACCHUCTEHTA (aCCHCTEHTOB),
OKa3bIBAIOIIETO O0YYArOIMMCS HEOOXOAUMYI0 TEXHUYECKYIO MOMOIIb (3aHATH pabouee
MECTO, TIEPEIBUTATHCS 110 Ay TUTOPUH, POUUTATh 3aJaHNEe, OPOPMUTH OTBET, OOIIATHCS C
MpernoaBaTesieM.

43



