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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 19.02.11 Texnonozusi npooykmos
NUMAHUs U3 PpACMUMENbHO20 Cbipbs PEAN3yeMol Ha 0a3e OCHOBHOIO OOIIEro
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.

[Tpu ocBoenuu cnenmanbHocTu 19.02.11 Texnonoeus npodyKmos numamust
U3 pacmumeibHO20 Cblpbsi XUMHUSI U3ydaeTcsa B o0beme 166 vacos.

[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:

Copep:xanue mnporpamMmbl  0011€00pa30BATEJbHON  TUCHMILIMHBI
«XMMHUS» HANPABJICHO HA JOCTUKEHHE CJIeTYIOIINX LesIei:
- dbopMUpOBaHHE CHUCTEMBl XUMHUYECKHMX 3HAaHMH KaKk  BaKHEHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KApTUHBI 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 WX PA3BUTHS U
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 PUPO/JIC, B TPAKTUYECKOMN U MMOBCEAHEBHOM KU3HU,
— 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 MOHMMAHHUE 3aKOHOMEPHOCTECH MPOTEKAHHS XUMHYECKHX
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 IPOTHO3HPOBATH IIOCIEJACTBUS  CBOEH
JEATCIIBHOCTH M XMMHUYECKUX TMPUPOAHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
MPOIIECCOB, YUUTHIBAsI BOBMOKHBIC KOJIOTMYECKUE U COLIUATIbHBIEC BO3CHCTBUS;

6) chopMUpoOBaTh MOHUMAHHME 3HAYMMOCTH JTOCTHMIXKEHUM XUMHUYECKOU
HAyKHM U TEXHOJIOTHUH MJi1 Pa3BUTHUS COIMATILHON M MPOU3BOJACTBEHHOU cdep C
YMEHHEM IPUBOAUTH IPUMEPHI UX MPUMEHEHHUS B Pa3IUUYHBIX chepax KU3HHU.

Oco0eHHOCTh (OPMUPOBAHUS COBOKYITHOCTH 3374 W3YYCHUS XUMHH JIsI
CUCTEMBI ~ CpeAHero mnpodeCCHOHATBHOTO  O00pa3oBaHUS  3aKIIOYaeTcs B
HEOOXOJIMMOCTU peanu3alui MPOo(ecCHOHaTbHON HANPaBICHHOCTH PEIlaeMbIX
3as1a4, yuéta 0coOeHHOCTeH chephl NeITeNbHOCTH OYyIINX CIeIIHAINCTOB.

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

* CMBICJI TIOHATHI: XUMHYECKNH DJIEMEHT, 3aKOH, BELIECTBO, B3aUMOJICUCTBHUE,
XUMHYECKOE COCIUHEHHUE, PACTBOP, JJIEKTPOXUMUYECKUN TIPOLECC, TEOPUs
CTPOCHMS OPTaHUYECKUX BELIECTB;

* CMBICT XMMHYECKUX BEJIMYMH: Macca, O0bEM, KOJMYECTBO BEILIECTBA,
IUDIOTHOCTh, AaTOMHas Macca, OTHOCUTENIbHAs aTOMHas MW  MOJIEKYJIApHas
(popmynpHasi) macca, MOJSpHas Macca, MOJSPHBIA 00bEM, IJIOTHOCTH Ta30B,
JIaBJICHHUE, TEMIIEPATypa, BPEMs, KOHIIEHTpalusl, CKOPOCTh XUMUYECKON PEAKIIUH,
DIEKTPUYECKUH 3apsL;

* OCHOBHOM CMBICI XMMHYECKUX 3aKOHOB, COXPAHEHHMsS MAacChl BEILECTB,
ITOCTOSTHCTBA COCTaBa, KPAaTHBIX OTHOLLIEHUM, ABOTaJpo, NapUUaJbHbIX TaBICHUN;

* BKJIQJ] POCCHUMCKUX U 3apyOEKHBIX YUEHBIX, OKa3aBIIUX HauOOJIbIIee
BJIUSTHUE HA Pa3BUTHE XUMUMH,

B pe3ysabTarte 0CcBOeHHS IVCHUILIUHBI 00y4aIOUIUIICS 10/2KEH YMETh:
* Ha3bIBaTh. M3YyUYCHHBIC BEIIECTBA MO TPUBUAIBHON WM MEXKIyHAPOIHOU
HOMEHKJIaTypE;
*  ONpEAesaTh. BAJCHTHOCTh U CTENEHb OKUCIICHHUS XUMUYECKUX JIEMEHTOB,
TUN XUMUYECKOU CBSI3U B COCJMHEHMSX, 3aps]l MOHA, XapaKTep Cpelbl B BOIAHBIX



pacTBOpax HEOPraHMYECKMX M OpPraHUYECKUX COEAUHEHUW, OKUCIUTENb U
BOCCTAHOBUTEJb, IPUHAJICKHOCTD BEIIIECTB K Pa3HbIM KJIacCaM HEOPTaHUYECKUX U
OpPraHUYECKUX COCIMHCHUMN;

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

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

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

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

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

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

* DKOJIOTMYECKH IPaMOTHOTO MOBEJCHUS B OKPY KAIOLIEH CpeIE;

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

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

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

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

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

Kopn HanmeHnoBaHue pe3yiabraTra 00y4eHHs

Boibuparb  cnocoObl  pemieHuss  3ajad  Npo¢ecCHOHAIBHOU
JeSATEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM
Hcnonb3oBaTh COBpPEMEHHBIE CpEACTBa IOWCKA, aHalu3a |
OK 02. | uaTepnperanuu nHGopmanuu, 1 UHOOPMAITMOHHBIE TEXHOJIOTUH TS
BBINOJIHEHHMSI 33/1a4 NPOECCUOHATBHON ACSITEIbHOCTH.

D¢ddexTuBHO B3aUMOACHCTBOBATh W pPabOTaTh B KOJUICKTHBE U
KOMaH/I€.

CopeiicTBOBaThH COXPaHEHUIO OKpY>Karolen cpenpl,
pecypcocOepeKeHUI0, NPUMEHATh 3HaHUs 00 M3MEHEHHUU KJIuMaTa,

OK 01.

OK 04.

OK 07.




INPUHLIUIIBI OEPEKITUBOTO MTPOU3BOJACTBA, 3P (HEKTUBHO AEHCTBOBATH B
Ype3BhIYAITHBIX CUTYAITHSIX.

1K 3.2.

[IpoBouTh TabopaTOpHBIE HCCAEAOBAaHUS KauecTBa U 0€30MacHOCTH
CBIpbs, TONYy(HaOpPUKATOB W TOTOBOW TMPOAYKIMH B TPOIECCE
MIPOU3BOJICTBA MPOJIYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPhSI.




Kon ) |

[Inanupyemble pe3yjbTaThl 0CBOEHHUS THCIUNIHHBI

HAaHMeHOBaHHe

zgﬁrrﬂ)lﬁ;;l’%x Oo0mue JAucuunimHapHble

OK 01. BeiOupars | JIMUHOCTHBIE Pe3YJIbTAThI J0JKHBI OTPAXKATh B YacTH: | JMCHUNIMHAPHBIE Pe3YJbTAThI U J0JKHBI OTPAKATD:
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 COLIMAIbHOM HaIlpaBJIECHHOCTH, CHOCOOHOCTh | IPaMOTHOCTH, HEOOXOAMMOM Ui PEIIEHUs MNPaKTHYECKUX
pa3IMYHbIM WHUIMUPOBATh,  IUIAHUPOBATh WM CAMOCTOSTENBHO | 3a7ad M 9KOJOTHYECKH 0OOCHOBAaHHOI'O OTHOIICHUS K CBOEMY
KOHTEKCTaM BBIIIOJIHATH TAKYIO JESATEIbHOCTD; 3I0POBBIO U IIPUPOJHON CpELE;

UHTEpEC K pa3iuyHbiM chepaM mnpodeccHoHaNTbHOMI
NEeSITEIbHOCTH, YMEHHE COBEpILIaTh OCO3HAHHBIM BBIOOP
Oynymieil mpodeccuu W peaqn30BbIBaTh COOCTBEHHBIC
YKU3HEHHBIE TIJIaHbL;

FOTOBHOCTb U CHOCOOHOCTh K  OOpa3oBaHUIO U
€caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU.
MeTtanpeameTHbie pe3yJabTaThl J0JIKHBI 0TPAKATH:
OBananenue YHHMBEpPCAJIbHBIMH y4eOHbIMH
NMO3HABATEJIbHbIMHU 1eHCTBUAMM:

a) 6a30BbIe JIOTHYECKHeE AeiiCTBUS:

CaMOCTOSITENNbHO  (DOPMYJIHpPOBaTh U  aKTyaTU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh CYMIECTBEHHBIA MPH3HAK WM OCHOBAHWMS
JUTSL CpaBHEHU S, Ki1accuuKauy u 00001eHNS;
OTIpEeNeNATh e JEATEIbHOCTH, 33aaBaTh MapaMeTpsl U
KPUTEPUU UX TOCTHIKEHUS;
BBISBJISITH ~ 3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SBJICHUSX;
BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh, OILICHUBATH
COOTBETCTBUE pE3yJbTaTOB LENSIM, OICHUBATh PHUCKU
MOCIIEACTBHM IS TEIHHOCTH;

MMPOTUBOPCUYHA 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

9




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], HaXOJIUTh AapryMEHThl MJIs JI0Ka3aTelIbCTBa
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 00JIACTH KHU3HEIEATEIbHOCTH,

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
uHpopMauu u
nH(pOpMaMOHHBIE
TEXHOIOTHHU ibit:
BBIIIOJIHCHHUSA  3a1a4
npodeCcCHOHAITBHON
JIeSITSILHOCTHU

HYHOCTHBIE Pe3YJIbTAThI 10/KHBI OTPAXKATh 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 YHHBEPCAJIbHBIMH 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
IIPEJICTaBJICHHUS],

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 3alLUTHI ;)'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.
DddexkTrrHO
B3aMMO/ICHICTBOBAT
b U paboraTth B
KOJUICKTHBE u
KOMaHsIe

- JINYHOCTHBIE Pe3yJabTAThl JOJKHBI OTPAXkKATh B
YacTH:

rPa’kJaaHCKOr0 BOCIIMTAHUS:

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTH B
WHTEpecax rpakIaHCKOro OOIIECTBA;

yMeHHue B3aMMOJICHCTBOBATh c COITMAJIbHBIMHU
UHCTUTYTAMU B COOTBETCTBHM C HUX QYHKIUSIMH H
Ha3HAYCHHEM.

MeTanpeaMeTHble Pe3yJbTaThI J0JKHbBI OTPAXKATh:
OBiaeHUe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMU
JelCTBUSIMM

0) coBMecTHas 1eITeJIbHOCTD.

MMOHUMATh M UCTIOIH30BATh MTPEUMYIIECTBA KOMAaHIHON U
WHAUBUAYATbHON paboOTHI;

MPUHUMATh enu COBMECTHOM JEATEIIbHOCTH,
OpPraHU30BBIBATh U KOOPAMHUPOBATH JACHCTBUSA IO €€
JIOCTHKEHUIO: COCTaBJIATh TJ1aH JIEUCTBUH,
pacrpeienaTh PO C Y4YEeTOM MHEHUW YYaCTHHKOB
00CyXJ1aTh pe3yJIbTaThl COBMECTHOU paboTHI;
KOOPJMHHUPOBATh M BBINONHATH pPabdOTy B YCIOBHUSAX
peabHOTO, BUPTYAJIBHOTO H  KOMOWHUPOBAHHOTO
B3aUMO/JICUCTBUSI;

OCYILECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEJICHUE
B Pa3MYHBIX CHUTyalUsiX, MPOSBISATH TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATUBHBIM.
OBiaseHue yHHBePCAJIbHBIMHU
nefiCTBUSIMU

r) NIpUHSATHE ce0sl U IPYTHUX JIOJeH:
MPUHUMATh MOTHBBI M apryMEHTBI APYTHX JIOJEH IpH
aHaJIM3€e PE3yIbTATOB JICIATECIBHOCTH;

peryJsiTHBHbIMHU

JucuuninHapHble (MpeIMeTHbIE) Pe3yJIbTAThI U 10IAKHBI
0TPAKATh:

- IIP6 08. chopMHUPOBAHHOCTH yMEHUH IUIAHUPOBATH M
BBIMIOJHATh XUMHUYECKUN OSKCIEepUMEHT (TpeBpalleHus
OPraHWYECKHX BEHICCTB IPU HArPEBAaHUH, IIOTYYCHHE
ATHUJICHA U U3yUYEHUE €ro CBOMCTB, KAUECTBEHHBIEC PEaKIIMK Ha
IBJICTH]IBI, KpaxMall, YKCYCHYIO KHCIOTY; JCHATyparus
OENKOB TMpU HArpeBaHUU, LBETHBIE pEAKIHH OEIKOB;
IIPOBOAMTH PEAKIMM HOHHOIO OOMEHa, OMPEIENATh Cpeny
BOJIHBIX PAacTBOPOB, KaueCTBEHHBIC peaklUU Ha Cyibdart-,
KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHWUS; PEIIaTh
SKCIIEPUMEHTANIbHbIE 3ajJaud 1o TemaMm "Mertamisl" u
"Hemetannpl") B COOTBETCTBUM C MpaBWJIaMU TEXHUKU
Oe3omacHOCTM TpU  OOpalleHud C  BEHIeCTBaMU U
mabopaTOpHBIM 000PYIOBAHUEM; MPEACTABIATH PE3yJIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuch ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIUH U (HOPMYITHPOBATH BHIBOIBI HA
OCHOBE ITHX PE3yJIbTaTOB.
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IpH3HaBaTh CBOE IPaBO W IPaBO APYTHUX JIOACH Ha
OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHMMATh MHpP C ITO3HULUHU
JPYTOro 4eJIOBeKa.

OK 07.
ConeilicTBOBaThH
COXpaHEHUIO
OKpYy>Karoleu
Cpenbl,
pecypcocOepexeH
HIO, MIPUMEHSATD
3HAHUA 00
H3MEHEHUHU
KJIIMara,
TIPUHITATIBI
OepeKIMBOTO
MIPOU3BOICTBA,

3¢ HeKTUBHO
JIeHiCTBOBATh B
YpE3BBIYANHBIX
CUTYaIUsAX

JInuyHOCTHBIE pe3yabTAaThl JAOJIKHBI OTPaXkaTb B
YacCTH:

JKO0JIOrMYeCKOro BOCIIMTAHMSA:

c(OpMHUPOBAHHOCTh JKOJIOTHUYECKON KYJbTYpBI,
IIOHMMAHUE  BIUSAHUSA  COLMAIBHO-3KOHOMHYECKHX
MPOLECCOB HA COCTOSHUE NPUPOJHOW MU COUUAIBHOU
Cpelbl, OCO3HaHHE r7100aJIbHOTO Xapakrepa
HKOJIOTUYECKUX TTPOOIIEeM;
IUIAHUPOBAHUE U OCYILECTBIICHHE
OKpyXalllel cpeJe Ha OCHOBE
YCTOMYHMBOIO pPa3BUTHUS YEIIOBEUECTBA;
AKTUBHOE HENPUATHE JCHUCTBUN, NIPUHOCAIIUX BpPEJ]
OKpYXKaroIleH Cpeae;

yMeHue IIPOrHO3UPOBATh
DKOJIOTUYECKHE  ITOCIIEICTBUS
JEHCTBHM, IIPEAOTBPAILATh UX;

JNEUCTBUII B
3HaHUA Leael

HeOJIaronpusTHbIE
IpEANPUHUMAEMBIX

pacIIUpeHHe OIbITa JAEATEIbHOCTH 3KOJOTMYECKOU
HaIpPaBJIEHHOCTH.

MeTtanpeaMeTHbie pe3yJIbTAThI JOKHBI OTPAKATH:
Osiasenue YHHUBepCaJbHbIMU Y4eOHBIMU

NO3HABATEJbHBLIMH JA€HCTBUIMM:

B) padora ¢ uHgopmanmeii:

HCIIOJb30BaTh CpencTBa MH()OPMAITMOHHBIX u
KOMMYHI/IKaHI/IOHHBIX T€XHOJ'IOFI/II71 B peﬂleHI/II/I
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX
3amady ¢ coOMroJieHueM TpeOOBaHWUW SPrOHOMUKH,
TEXHUKHU 0€30MacHOCTH, THTUEHBI, peCypcocOepeKeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HMH(GOPMaIMOHHON
0e30IMacHOCTH.

JucuuniinHapHble (IpeIMeTHbIe) pe3yJIbTaThl U J0JIKHbBI
0TPaKATh:

ITP6 01. chopmMupoBaHHOCTH NMPEACTABICHUI: O XUMUYECKOM
COCTaBIIAIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MUpaA, POJIX
XMMUU B TIO3HAHWH SIBJICHUI TpUPOABI, B (HopMupoBaHHH
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (PyHKIMOHAIBbHON
IPaMOTHOCTH, HEOOXOJMMOM NIl peuIeHHs] MPaKTUYECKUX
3aj]ay ¥ KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOLIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpEnE;

IIP6 10. chopMupoBaHHOCTH YMEHHI COONIONATH MPaBHUIIA
HKOJIOTUYECKU 11eJIECOO0Pa3HOTr0 IOBEIEHUs B OBITY H
TPYJOBOW JI€ATENbHOCTH B IEJIAX COXPAHEHUsI CBOETO
3I0pPOBbsl M OKPY’KAIOLIEH NPUPOIAHON Cpenbl; YUYUTHIBATH
OMACHOCTh  BO3JCHCTBHSI ~ HA  JKUBBIE  OpPraHU3MBI
ONpEICIEHHBIX BEUIECTB, IIOHMMAs CMBICI IOKa3aTels
MIPEAEIIBHON JOIYCTUMOM KOHLIEHTPALUU.
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K 3.2.
[IpoBoauTH
nabopaTopHbIS
WCCIICTOBAHMS
KadyecTBa "
0e30MmacHOCTH
CBIPbS,
noiypadpukaroB u
TOTOBOM

POy KITUT B
nporecce
MIPOU3BOJICTBA
MIPOJTYKTOB
MTUTAHUS u3
PacTUTEIILHOTO
CBIPBSI.

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33pPEHUS],
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOW NPAaKTUKH, OCHOBAHHOTO Ha

UAJIore  KYJbTYp, CIIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUDPE;

- OCO3HaHHME LIEHHOCTH HAy4yHOH JeATelIbHOCTH,
TOTOBHOCTH OCYIIECTBIISITh MIPOEKTHYIO u
UCCJIEIOBATENbCKYIO I€ATEIbHOCTh HHIMBUYaIbHO U B
rpyIe.

OBananenue YHUBepPCaJIbHbIMU Y4eOHbIMU

MO03HABATEJILHBIMH e CTBUSIMU:

- OCYIIECTBIISATH IIEJICHANPABICHHBIA TOUCK IEpeHoca
CPeACTB M CHOCOOOB ACHCTBUS B MPOQECCHOHATIBHYIO
cpeny,

- YMCTb ICPCHOCUTHL 3HAHUA B IIO3HABATCIIBHYIO U
PAaKTUYECKYIO O0JIACTH KU3HEIEATEIbHOCTH;

- YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX
oOnacreil.

I1P6 01. chopmMupoBaHHOCTH IPEICTABICHUNA: O XUMHYECKOM
COCTaBJISIOLIEN €CTECTBEHHOHAYYHOH KapTHUHBI MHUpa, POJIU
XUMHH B TO3HAHUU SIBICHUN MPUPOJIbL, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJbTYphl JINYHOCTH, €€ (PYHKIMOHAIbHOM
IrPaMOTHOCTH, HEOOXOAMMOM IJIsl peuIeHHs] MPaKTUYECKUX
3aj71a4 ¥ 9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpeELE;

ITP6 06. BnajgeHHe OCHOBHBIMH METOAAMHU HAYYHOTO
MO3HAHUS BEIIECTB M XUMHUYECKHUX SIBICHUI (HabmoaeHue,
M3MEpEHHE, IKCIIEPUMEHT, MOJIEITUPOBAHUE);

I1P6 07. chopMUpPOBAaHHOCTH YMEHHI MPOBOIUTH PACUETHI
M0 XUMHUYECKHM (OopMyJaM U YPaBHEHUSM XUMHUYECKUX
peakiuii ¢  HCIOJIb30BaHHEM  (PU3MYECKUX  BEIUYHH,
XapaKTEepPU3YIOIIMX BEILECTBA C KOJWYECTBEHHONM CTOPOHBI:
Macchl, 00beMa (HOpMaJbHBIE YCJIOBHSI) ra30B, KOJUYECTBA
BELIECTBA; HCIIOJIb30BATh CHUCTEMHbBIE XUMHYECKHE 3HAHUA
JUIsl TIPUHATHS PEIIEHHH B KOHKPETHBIX JKU3HEHHBIX
CUTYallUAX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;
ITP6 10. chopMupoBaHHOCTH YMEHMI COOJIOATh MpaBUiIa
HKOJIOTMUYECKH 1€JIeCO00pa3sHOro IMOBEACHHUS B OBITY H
TPYAOBOW JI€ATENBHOCTH B IENIAX COXPAHEHMsI CBOETO
3I0POBbSl M OKPYXKArOLIEH NPUPOJHOW CpeAbl; y4YUTHIBATH
OMACHOCTb ~ BO3JCHCTBHS  HAa  JKUBBIE  OpPraHU3MBI
ONpEENIEHHbIX BEILIECTB, IIOHUMAas CMBICI IOKa3aTels
IIpeIeIbHON JOIYCTUMON KOHIIEHTPAILHH.
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2. CTPYKTYPA U COAEP KXAHHUE YUEBHOU JAUCHUIIJINHBI
2.1 O0bem y4eOHOM TUCUMIIIIMHBI U BUJbI Y4e0HO# padoThl

Bup yueOHoi1 padoThI Oo6bem B
yacax
O0bem 00pa3oBaTesIbHOM POrPaAMMBbI 166
TUCIHUNIJIMHBI
1. OcHoBHOE coaep:KkaHue 118
BT. 4..
TEOPETUYECKOE 00yUCHHE 110

na60paTopHI>Ie 3aHATHA -

KOHTPOJIbHBIE PaOOTHI 8
2. [IpogeccnonHaILHO-OPHEHTUPOBAHHOE CO/IEPKAHME 48
BT. U..

TEOPETHUECKOE 00yUeHUE 48

1abopaTopHBIC 3aHATUS -

KoncyabTanus 2

[Ipomexxytounas arrecrauus: UKP -
(9Kx3aMeH) 18
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2.2. TemaTuyeckuid IJIAH M COIEPKAHUE TUCITUTIIHHBI

dopmupye
HaumenoBanue Conep:kanne y4e6HOro MaTepuaja (OCHOBHOE M MPO(heCcCHOHATBLHO OPHEHTHPOBAHHOE)!, O0bém Mble
pa3/iesioB M TeM JIa0opaTopHble M NPAKTHYECKHE 3aHATHSA, IPUKJIATHONH MO1Y.Ib YacoB | KoMIeTeH
M
1 2 3 4

Coaep:xanue y4eOHOro MaTepuaJia 128
Pasnen 1. TeopeTnyeckue 0CHOBbI XUMHH 24
Tema 1.1. Copepxxanue yuyeOHOro MmaTepuaJia 2 OK 01
OCHOBHbIEC XUMUYECKHE | XUMUUECKHH dIIeMEHT. ATOM. SIApo aToma, U30TOMbL. DJIEKTPOHHAS 000I09Ka. JHEPrETHYECKUE
IIOHATHUSA U 3aKOHBI, YPOBHH, ITOYPOBHU. ATOMHBIE OpOUTaNy, s-, P-, d- anemenTbl. OCOOCHHOCTH pachpeie/ieHUs 1
CTPOCHME aTOMOB AIIEKTPOHOB IO OPOHUTAISIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS
XHUMUYECKHX KOH(puryparust aroMoB. OCHOBHbIE XUMUYECKHE 3aKOHbI
9JICMCHTOB IIpakTnyeckue 3aHsATHS

[TpakTrueckast padota Nel. «OCHOBHbBIE KOJIMYECTBEHHbBIE 3aKOHBI B XUMHUH U PACUYETHI 110 YPAaBHEHUAM

XUMHUYECKHX PEaKLuii».

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

MaccoBast 1o7s BemecTa. 3akoH ABorajpo. MossipHblil 00beM razoB. OTHOCUTENbHAS INIOTHOCTD

ra3oB. PacueTsl Mo ypaBHEHUSIM XUMHUYECKUX PEAKIIHNA C UCIOIB30BAHUEM MAaCCOBOH JIOJIM BEIIECTBA,

o0beMa (HopMallbHbIE YCIOBHSI) Ta30B, KOJMUECTBA BEIIECTBA
Tema 1.2. Copaepxxanue yueOHOro MmarepuaJia 2 OK 01
Ileproanueckuii 3akoH | [IpakTHYecKue 3aHATHS OK 02
u ITepuosmeckas [NpakTrueckas padora Ne2. «M3yueHne neproIuueckux 3aKOHOMEPHOCTEH B UX B3aUMOCBSI3H CO TK 3.2
CHCTeMa XUMHYECKHX | CTpoeHHEM aTOMOBY.
snementos JI. W. [Tepuonuueckas cucrema Xxumuueckux snemeHToB J[.M. MenneneeBa. CBsi3b NEpHOJUMUECKOTO 3aKOHA U
Menneneesa, MX CBA3E | [Teprouueckoii CHCTEMBI XMMHYECKUX 3JIEMEHTOB ¢ COBPEMEHHOM TEOpHE CTPOEHHUS aTOMOB.
C COBPEMECHHOU 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHYECKUX DJIEMEHTOB, 00Pa3yeMbIX MU TPOCTHIX M CIIOKHBIX
TEOpHEH CTPOCHHS BEIIECTB I10 TpymnnaM u nepuojaam [lepuoanueckoit cucteMsl. 3HaU€HHE NEPUOANYECKOT0 3aKOHA U 2

aTOMOB

CUCTEMBI XUMHUUECKUX d11eMeHTOB JI.J1. MeHieneeBa B pa3BUTUU HAYKU.

VYcraHOBIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XUMUYECKHUX JIEMEHTOB U MEPUOANYECKUM
U3MEHEHUEM CBOMCTB XUMUYECKUX JJIEMEHTOB U UX COCIUHEHUN B COOTBETCTBHUH C IOJIOKEHUEM
[lepnonnueckoi cucreMsl. PenieHne npakTHKO-OpHEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha
XapaKTepU3alUI0 XUMUYECKUX IeMEHTOB «MeTaunyeckre / HeMeTaIIIMUeCKUe CBOICTBa
XUMHYECKHX 3JIEMEHTOB B COOTBETCTBHUHU C UX WICKTPOHHBIM CTPOCHUEM U MOJIO)KCHUEM B
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MepUONYECKON cucTeMe XuMuieckux sneMeHToB .M. MenaeneeBa»

Tema 1.3.

CrtpoeHue BemiecTBa u
MPHUPOJIAa XUMHUECKOU
cBsi3u. MHOT0OOpasue
BEIIECTB

Conep:kanue y4eOHOro MaTepuaa

CtpoeHue BeniecTBa. XuMuieckas cBsi3b. Buipl XUMHUYeCcKoO CBSI3U (KOBaJIEHTHAs HETIOJSIpHAs U
NOJISIpHAsI, UIOHHAsA, MeTa/uInueckasi). Mexanu3mbl 00pa3oBaHusl KOBAJIGHTHOW XUMUYECKOM CBS3U

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

Crenenb okuciaeHus. MOHbI: KATUOHBI M aHUOHBI

IIpakTnyeckue 3aHATHS

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

JleMoHCTpanus Mojenel KpUCTAIUTMYECKUX PELIETOK: HOHHOM (XJIOpUA HaTpus), aTOMHOMU (Tpadut u
ajnMas), MOJIEKYJISIPHOH (YTJIeKUCbIN Ta3, HO/), METAJUIMYECKOM (HaTpuil, Maruuii, Mezp). Pemenue
IPAaKTUYECKUX 3a/laHUI Ha COCTABIICHHUE AJIEKTPOHHO-TpaduuecKkux Gopmy siaemMeHToB 14
IEPUOJIOB

OK 01

Tema 1.4.
Krnaccudukanus,
Y HOMEHKIIaTypa
HCOpFaHI/I‘ICCKI/IX
BEIIECTB

Coaep:xxanue yueOHOIro MaTepHuaJia

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

HpaKTuqecm[e 3aHATHSA

[TpakTtuyeckas padora Ned. «HomeHkIIaTypa HEOPraHMUECKUX BEIIECTBY.

Pemenne npaktuyeckux 3a1laHuil MO KJIacCU(PUKALMU, HOMEHKIIATYype U XUMHUUECKUM (hopmynam
HEOPraHMYECKUX BEIIECTB Pa3INUHBIX KJIacCOB (YrapHbI ra3, yriIeKUCIbIi ra3, aMMHuaK, rameHast
U3BECTb, HETallIeHas! U3BECTh, IUTHEBAS COJIA U IPYTUX): Ha3BaHUS BEILIECTB MO0 MEXAYHapOIHOU
(MIOITAK) miu TpuBHalIbHONM HOMEHKIIAType M COCTaBIeHUE (POPMYIIbl XUMHUUYECKUX BEILECTB,
ornpezesieHue NPUHAIIEKHOCTH K Kiaccy. [lonck nuopmaryu rno Ha3BaHUSAM, HUJIEHTU(PUKATOpaM,
CTPYKTYPHBIM (popMysiaM. AHAINU3 XUMUYECKONH HHPOPMALIUH, TOTy4yaeMoil U3 pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoii nHpopmanuu, cetb HTEpHET U ApyTHE)

OK 01
OK 02

Tema 1.5.
Tunel XUMUYECKUX
peakuui

Coaep:xxanue yueOHOro MaTepuasa

Xumunueckas peakuus. Kiaccupukanus v THIIBI XUMHUUYECKUX PEeaKLIUA B HEOPraHUYECKOM U
OpPraHMYECKON XUMUHU. 3aKOHBI COXPAaHEHMS MACChI BEILIECTBA, COXPAHEHUS U NPEBPAILECHUs YHEPTUU
IIPU XUMUYECKHUX peakusiX. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKINK (YpPaBHEHUS! OKUCIICHUS-
BOCCTaHOBJICHUS, CTEIICHb OKUCIICHUS, OKUCIIUTENb U BOCCTAHOBUTEID, ITPOLIECCHI OKUCIICHUS U
BOCCTaHOBJICHHS, Ba)KHEHIIINE OKUCIUTEIN U BOCCTAHOBUTEIH, METOJ] 3JIEKTPOHHOIO OaaHca,
JJIEKTPOJIU3 PACTBOPOB U PACIIIaBOB BEILIECTB, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKLIUN B
IPUPOJIE, IPOU3BOJICTBEHHBIX MPOLIECCaX U JKU3HEAEATEIbHOCTH OPraHU3MOB)

JlaGopaTopHble 3aHATHSA

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

HccnenoBanue TUTIOB (10 COCTaBY U KOJIMYECTBY HCXOJHBIX U 00Pa3yIOIIUXCSI BEIIECTB) U MPU3HAKOB
XUMHYECKHX peakiuii. CocTaBleHne ypaBHEHUN peaklnii COeIMHEHUs, Pa3IoKEeHUs, 3aMEIICHHUS,
oOMeHa, B T.4. peaKI[uii TOPEHUs1, OKUCIEHUs-BOCCTaHOBJICHUs. COCTaBIECHUE U YPABHUBAHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM AJIEKTPOHHOTO OanaHca. PacueTHble 3a1aun Ha
HAXO0X/IEHNE OTHOCUTEIILHON MOJIEKYJISIPHOM MacChl, ONpe/IeICHUE MACCOBOM 101 XUMUUECKHUX
9JIEMEHTOB B CJI0)KHOM BEIIECTBE

Tema 1.6.

CKOpOCTh XUMUYECKUX
peakui. XuMHUYECKOE
paBHOBeECHE

Conep:kanue y4eOHOIro MaTepuaa

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

HpaKTuquRue 3aHATHSA

[Tpaktudeckas padora NeS. «BnusHue paznuyHbix (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIUI».
Perienue npakTHKO-OpUEHTUPOBAHHBIX 3aJjaHU HAa aHANU3 (PAaKTOPOB, BIMUAIOLIUX HA U3MEHEHHE
CKOPOCTH XUMHUYECKOW peaKIiy. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIUH OT MPUCYTCTBUS
KaTajM3aTopa Ha IIpUMeEpPe Pa3iloKEeHHs IIEPOKCUIA BOJOPOAA C IIOMOIIBIO JUOKCUA MapraHua u
Karajassl. Permenne npakTHKo-OpueHTUPOBAHHBIX 33JjaHUi Ha npuMeHeHue npuHnuna Jle-Illarense
JUIS HAXOJKJICHUS HallpaBJIEHUs] CMEIIEHUS] paBHOBECUSI XUMUYECKOM peakiMy U aHanu3 (pakTopos,
BIMSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECHS

JlabopaTopHble 3aHATHUS

JlaGopaTtopHnast pabota No2 «M3yueHne 3aBUCUMOCTH CKOPOCTU XUMUYECKON PEaKIIUU OT
KOHIIEHTPALMU pearupyromyx BEeIeCTB U TEMIIEPATYPhI».

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JTaboparophas pabota Ne2.1 «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUH
pearupyroIux BemecTy. MccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIHH.
OnpeneneHyre KOHCTAaHTBI CKOPOCTH PEAKIIMU IpapUUeCKUM METOJIOM.

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

OK 01
OK 02
I1K 3.2

Tema 1.7.

PactBopsI1, Teopus
AIEKTPOJIUTUYECKON
JUCCOLMALMU U HOHHBIN

Conep:xxanue yueOHOIro MaTepuaJa

PactBopsl. Buasl pacTBOPOB 110 CONEPKAHUIO PACTBOPEHHOIO BellecTBa. PactBopumocts. [lonsaTre o
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 OJICKTPOJIHUTBI, HEAJICKTPOJINTEI. Peakmun nonsoro oOMeHa

JlabopaTopHble 3aHATHS

JlaGopatopHas paborta Ne3 «IIpurotoBieHue pacTBOpOB».

IIpuroroBneHue pacTBOPOB 33JaHHOM MacCOBOM 10JIEM paCTBOPEHHOIO 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, UCIIOJIb3yeMble B OBITOBOW U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKa

JlaGopaTtopHnas pabota Nod «Peakuuu rufpoan3a.
HccnenoBanue cpeabl pacCTBOPOB COJIEH, 0Opa30BaHHBIX CHIIBHBIMU U C1Aa0BIMU MTPOTOJIUTAMHU, U X
peakIuii ¢ pacTBOpaMHu 1eno4yu u kapoonara Hatpusi. CocTaBieHUe peaklnii THAPOIN3a coeit

JlaGopaTtopnast pabota No5 «HMccnenoBanue JUCTIEPCHBIX CUCTEM.

Ctpoenue u GpakTopbl YCTOWYUBOCTU JUCTIEPCHBIX crcTeM. CTpoeHue Mullelibl. PaccenBanue cBera
IIPH POXOKJCHUH CBETOBOTO ITyYKa Yepe3 ONTUICCKU HEOTHOPOIHYIO cpeny (3ddexra Tunmas).
[TpuroroBiieHHE U U3yYCHUE CBOMCTB IUCTIIEPCHBIX CUCTEM PAa3HBIX BUIOB: CYCIICH3UH, IMYJIbCUH,
KOJUTOMTHOTO pacTBopa. CpaBHEHHE CBONCTB MCTHHHBIX U KOJIOUTHBIX PACTBOPOB, BBISBIICHUE
OCHOBHBIX Pa3IMYuil MEXIY HUMHU

I1K 3.2

KonTpoJsbnas padora 1
PKT Nel

CrtpoeHue BellecTBa 1 XMMHUECKHE peakiuu (1o pasaeny 1)

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

Coaep:xxaHue yueOHOro MaTepuaJia

10

Mertamnsl. [Tonoxxenue meramioB B [lepuoanueckoit cucreMe XMMHUECKUX 3TIEMEHTOB. OcOOEHHOCTH
CTPOEHHS 3JIEKTPOHHBIX 000JI04€K aTOMOB MeTasuioB. O01ue Gpu3nyeckue cBONCTBA METAIIIOB.
CmuiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN sl HAPSHKEHU MeTaIIIOB. XMMUYECKHUE CBOMCTBA
BOKHEUIITNX METAIIOB (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 [leproauyeckoil cucteMe XuMu4eckux saeMenToB J[. M.
MenzeneeBa 1 0COOEHHOCTH CTpOeHUsI aTOMOB. Du3nueckue CBOMCTBA HEMETAIOB. AJUTOTPOIHS
HEMETaJUIOB (Ha MpUMeEpPe KUCIopoaa, cepsl, hochopa u yrinepoaa). XuMUUECKHE CBOMCTBA U
MPUMEHEHHE BaXHEHIIINX HEMETAIIOB (TAJIOT€HOB, Cephl, a30Ta, Ppocdopa, yriepoaa u KpeMHHs ) U UX
COCTMHEHUH (OKCHIOB, KHCIIOPOICOAEPKAIINX KUCIOT, BOJAOPOIHBIX coequHeHuit). [Ipumenenune
BaXXHEUINNX HEMETAJUIOB U X COCAUHEHUN

OK 01
OK 02
OK 04
I1K 3.2
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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 COSANHEHUH, BBICIIINX
OKCH/JIOB U THJIPOKCHJIOB

IIpakTHYeckne 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 IJIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBAHUN U aM(POTEPHBIX TUAPOKCUIOB; HEOPTAHMYECKHUX COJICH,
XapaKTEPU3YIOIINUX UX CBOKWCTBA. 2
Pacuérel maccel BemecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJIHOTO U3 YYACTBYIOIINX B PEAKIIUU BEIIECTB, PaCUYEThl Macchl (00bEMa, KOJIMUECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIMH, €CIIU OJIHO M3 BEIIECTB UMEET IpuMecH. Perienne mpakTruko-
OPHUEHTHPOBAHHBIX 3aJaHUI Ha CBOMCTBA, COCTAaB, IMOJYyUYCHHUE U O€30IaCHOE 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 METAJIOB U HEMETAJJIOB

Tema 2.2. Coaep:xxaHue y4eOHOIro MaTepuaJia 4 OK 01
Wnentuduxanms IIpakTH4eckne 3aHATHA OK 02
HEOPraHMICCKHUX [TpakTrueckast padota Ne/. «KauecTBeHHbIE XUMUYECKUE PEAKIINU, XapaKTEPHbIE Il OOHAPYKEHUS OK 04
BCHICCTB HEOPraHMYECKUX BEIIECTB (KATHOHOB U AHHOHOB)». 2

CocraBrneHue ypaBHEHUH peakiiii 0OHapy>keHus: KaTuoHoB [-VI rpynn u aHMOHOB, B T.4. B
MOJIEKYJISIPHOM 1 MOHHOM Gopmax. Peakiinu oOHapyKeHHs: HEOPraHMYECKUX BEIIECTB B pEabHBIX
00BEKTaX OKpYXKaroIleHl cpeibl

JlabopaTopHble 3aHATHS

JlaboparopHuas pabota Ne7 «nentuduxarysi HEOpPraHUIECKUX BEIIECTBY.

Pemenre sKCIIepuMEHTATBHBIX 337129 IO XUMUYECKHM CBOMCTBAM METAJUIOB U HEMETAJLIOB, TI0
pacIo3HABAHMIO U MOJYYCHUIO COSTMHEHUH METAJUIOB U HEMETAJUIOB (B3aUMO/ICHiCTBHE THIPOKCH 1A
ATFOMHUHHS C PaCTBOPaMH 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. JTabopatopHas pabora Ne 7.1 « AHanmuTrueckue peakiuu katnoHoB [-VI rpynmy. [IpoBenenue
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KaueCTBEHHBIX pEaKUUi, UCTIOIb3yeMbIX JIIsl OOHApYyKEeHUs KaTUOHOB | rpymbl (kanus, HaTpus,
Mmaruusi, aMMoHusi), Il rpynmsl Ha npumepe Oapus, 111 rpynmsr — cBunna, [V rpymnms — anromunus, V
rpymbl — kene3a (11 u IIT), VI rpynmer — Hukens. Onrcanne HaOI0JaeMbIX SBJICHUH M COCTABIICHUE
XUMHUYECKUX PEAKLUM.

2. JJabopaTtopHnas pabota Ne 7.2 « AHanUTHYECKUE peaKIIui aHHOHOBY. [IpoBeicHNEe KaueCTBEHHBIX
peaKIuii, NCIOJIb3yEeMBIX IS OOHAPYKEHUsI aHMOHOB: KapOoHaTa, pocdara, cynbdara, cyasdhuma,
HUTpata, XJopuaa u ap. Onucanue HabIIOIAEMBIX SIBJICHUN U COCTABICHHE XMMHUUECKUX PEaKIHii

Tema 2.3. Conep:kaHue y4eOHOIr0 MaTepuaJia OK 01
[IpousBoacreo OO01me mpeacTaBIeHHs O MPOMBIIIUIEHHBIX CIIOCO0AX MOIyYeHHs] XUMHUECKUX BEIIECTB (Ha IpUMepe OK 07
HEOPraHUYECKUX MIPOM3BOJICTBA aMMHAaKa, CEPHON KUCIOTHI). UepHas u 1iBeTHas MeTaiunyprus. [Ipaktuueckoe
BEIIECTB. 3HAUECHUE IPUMEHEHHUE AIEKTPOJIN3a IS [TOJIyYEeHUS IEIOYHBIX, IIEI0YHO3EMENIbHBIX METAJIJIOB U aJTFOMUHUS.
U IpUMeHeHHe B ObITy  |CTEKIIO U CHIIMKATHAS IIPOMBIIIIICHHOCTb. [IpobiieMa 0TX010B M OOOYHBIX MTPOJTYKTOB
Y Ha POU3BOJICTBE IIpakTH4eckue 3aHATHSA
[TpakTuueckas pabota Ne8. «Heopranuueckasi XuMusi B COBPEMEHHOM MHUPE».
Pemenne npakTuko-opueHTUPOBAHHBIX 3a/1aHUN O POJIM HEOPraHUYECKOW XUMHUU B Pa3BUTUU
MEAMIINHBI, CO3/JaHUU HOBBIX MaTepUaioB (B CTPOUTENBCTBE U AP. OTPACISAX MPOMBIIUIEHHOCTH),
HOBBIX HICTOYHHUKOB SHEPrUU (aJIbTEPHATUBHBIE HCTOUHUKH SHEPTUH) B PEILICHUHU IIPoOieM
HKOJIOTHUECKOM, JHEPreTHUECKON U MUIIeBOM 0€30MacHOCTH
Konrpoanas padora 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB (TI0 pazueny 2)
PKT Ne2
Pa3nen 3. TeopeTnueckue 0OCHOBbLI OPraHUYeCKOH XUMHH
Tema 3.1. Coaep:xxaHue y4eOHOIro MaTepuaJia OK 01
Knaccugukanus, [TpenMeT opraHn4ecKol XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOTYYEHUH HOBBIX
CTpOCHUE BEIIECTB U MaTepuasoB. Teopusi CTpOeHUs opraHndeckux coenquHenuii A.M. bytneposa, e€ oCHOBHbIE

U HOMCHKJIaTypa
OpTraHUYC€CKUX BEIICCTB

nosnoxeHus. CTpyKTypHble (GopMyIibl OpraHnYecKHUX BemecTB. I 'omonorus, nzoMepus. Xumuueckas
CBSI3b B OPraHUYECKUX COEAMHEHUSAX: KPATHBIE CBSI3H, G- U T-CBSI3H.

[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.

OsHakomiieHHe ¢ 00pa3liaMi OPraHUYECKUX BEIECTB U MaTepHaIaMu Ha UX OCHOBE, MOAEIUPOBAHHE
MOJIEKYJI OpPraHUYEeCKUX BEIIECTB, HAOIIOICHHE U OMMCAHKUE IEMOHCTPALMOHHBIX OIBITOB TI0
NPEBPAILCHUIO OPTaHUYECKHUX BEILECTB P HAarpeBaHUU (TUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).
CocraBiieHHE TTOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYIT OPraHMUECKUX BEIIECTB OTACIBHBIX
KJIACCOB, UCIOJIB3YsI UX HA3BaHUS 110 CUCTEMAaTUYECKOI U TPUBUAIBHOW HOMEHKJIAType (3THIICH,
alleTHIICH, TIHULEepuH, GeHo, popmanbaeru, yKkeycHas KHCI0Ta, TAMIUH). PacueTs! mpocreimeit
(bopMyIIBl OpraHnYeCKO MOJICKYJIbl, HCXOJIsl U3 SJIEMEHTHOT0 cocTaBa (B %)

Pasnen 4. YraeBoaopoabt

14

Tema 4.1.
VYTII1eBOA0POIBI U UX
MPUPOJTHBIC HCTOYHUKH

Conep:xxanue yueOHOIro MaTepuaJa

10

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

HenpenenbHbie yrieBogopoibl (aIKEHbl, alKaJAUEHbl, aTKUHBI).

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUM psAl. DTUJIEH U MPONUJIEH: COCTaB, CTPOCHHUE,
(duznyecKkue 1 XMMUYECKHE CBOMCTBA (peakuy THIPUPOBaHUS, FaJIOr€HUPOBAHUSI, THIpaTalliH,
OKHCJICHUS U TIOTUMEPU3ALINN) TIOTyUYeHUE U IPUMEHEHHUE.

Ankanuensl: Oytanuen-1,3 u MeTunOyTaauen-1,3, XUMHYECKOEe CTPOSHHUE, CBOMCTBA (peaKIus
MOJIMMEPU3ALNH ), IPUMEHEHHUE (JUIs1 CHHTE3a IPUPOJHOTO M CHHTETUYECKOIO KayuyKa U PE3UHBI).
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUSI, TOMOJIOTMUECKUN Psijl. ALIETUIIEH: COCTaB, XUMUYECKOE
CTpoeHue, (pu3nyeckre 1 XuMHUYECKHe CBOMCTBA (peakLuu THAPUPOBAHUS, TAIOT€HUPOBAHMS,
TUpaTaliy rOpeHus ), MoJlydeHrue U NpuMeHeHne (MCTOYHUK BBICOKOTEMIIEPATyPHOTO JIAMEHU /IS
CBapKM U pe3KH METAJLIOB)

Apomarudeckue yriieBoaopo/isl (apensl). beHs3on u Tonyon: cocras, cTpoeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA (PeaKkIMM IraJIOTeHUPOBAHUS U HUTPOBAHUS ), TOJyYeHHE U IPUMEHEHHE.
TokcuuHOCTH apeHOB (BIUsSHUE O€H30/1a Ha OPraHK3M uelloBeKa). ['eHeTnueckast CBsI3b MEXY
YTIEBOIOPOAAMH, TPUHAIEKAIMMHY K Pa3JIUYHBIM KJIaCCaM.

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

OK 01
OK 02
OK 04
I1K 3.2

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBa
YIJIEBOJOPOOB

Conep:kaHue y4eGHOro MaTepuaJia

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota Ne8 «CBoiicTBa yrieBoJOpOIOBY.
TpuBnanpHas 1 MeXyHapoAHasi HOMEHKJIATypa, XUMUUYECKHE CBOMCTBA, CIIOCOOBI MOTy4YEHUS
yII€B010poA0B. MoenupoBaHe MOJIEKYJI M XUMUYECKUX IPEBPAIICHUH YIII€BOIOPOIOB (Ha IpUMeEpe

OK 02
OK 04
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9TaHa, 3TUJIEHA, alleTUJIeHa U JIp.) ¥ raJIoreHONIPOU3BOIHBIX. KauecTBEeHHbIE peakliuy yIIIeBOA0POI0B
pa3IMYHBIX KJIaccoB (0OeciBeunBaHNe OpPOMHOI MM HOIHOM BOJBI, pacTBOpA IEpMaHTaHaTa KaJus,
B3aMMO/IEIICTBHE alleTUIIEHA C aMMHAaYHbIM PacTBOPOM OKcHJa cepedpa (1)), kauecTBeHHOE
oOHapysKeHHe yriepoJa U BOJOPO/ia B OPraHMYECKUX BEILECTBAX.

[TonyyeHnue 3TuI€HA U3 3TaHOJA B J1a00OPaTOPUU U U3ydeHHUE ero (U3NYECKUX U XMMUYECKUX CBOMCTB.
CocraBieHne peakiil NpUCOETUHEHHS U OKUCIIEHHs Ha IpUMepe 3TUJIeHa. Perienre pacueTHsIX 3aaa4
C MCNOJIb30BaHUEM IJIOTHOCTH Ia30B 110 BOAOPOAY U BO3AYXY

KonTpoasnas pa6ora 3
PKT Ne3

Teopust cTpoeHUsI OpraHUYECKUX COCTMHEHUN. YTIIeBO0pO b (110 pazaenam 3 u 4)

Pa3nen 5. Kucaoponoconep:xamye opranndeckie coeTnHeHUs!

22

Tema 5.1.
Cnuptel. Genon

Coaep:xxaHue y4eOHOIro MaTepuaJia

[IpenenbHBIE OTHOATOMHBIE COUPTHI (METAHOJ M 3TAHOI): CTPOCHUE, GU3UYECKUE U XUMUYECKHE
CBOICTBa (peaKkUy C aKTUBHBIMU METAJUIAMHU, TAJIOTEHOBOIOPO/IaMHU, TOPEHUE), IPUMEHEHHE.
Bonopoansie cBsi3u Mexy MOJEKyIaMu cnupToB. PHU3HOIOTHUECKOe JeHCTBUE METaHOIa U 3TaHOIa
Ha OpraHU3M YeJIOBEKA.

MHoroaromMHbie COUPTHI (3THJICHTIIMKOJb U TIIULEPHH): CTpOeHUE, PU3NUECKHE U XUMHUECKUE
CBOICTBa (B3aMMOJEICTBHE CO IIET0YHBIMU METAJIJIaMH, KAU€CTBEHHAs! peaKIisl HA MHOTOaTOMHbBIE
cnupThl). PU3NOTIOrHUECKOE ASHCTBUE HAa OPraHU3M uesoBeka. [IpuMeneHue riuueprusa u
STUJICHTJIUKOJIS.

®enou. CTpoeHne MOJIEKyIbl, pU3NYecKre U XUMHUecKue cBoiicTBa (eHoma. TokcHIHOCTh (heHona,
ero Gu3HMOIOrHYecKoe JIeHCTBUE Ha OpraHu3M 4enoBeka. [IpuMenenue genomna

OK 01
OK 07

Tema 5.2.

AJBIEeTuIbI.
Kap6oHOBBIE KHCTOTHI.
CrnosxHble 3¢upsl

Coaep:xanue yueOHOIro MaTepuaJia

Anbaeruapl ¥ KeToHbI ((popManbpaern, aeTanbIeru, aleToH): CTpOeHHUE, GU3NYECKUE U XUMUYECKHE
CBOMCTBA (peaKIMK OKHCICHHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIINN), OJTYUYEHHE U
IIPUMEHEHUE.

OnHOOCHOBHBIE ITpeeNIbHbIE 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 BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEEe AeHCTBUE.

CrnoxHnble 3(hUpbl KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maposn3 cinoxHbIxX 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, Kiaccu(UKalus yrieBooB (MOHO-, M- U nosmcaxapusl). ['mokos3a —
IpOCTEHIINIA MOHOCAXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3HMUYEeCKUe U XUMUYECKUE CBOMCTBA
TIIIOKO3HI (B3auMoieiicTBre ¢ ruapokcuoM menu (1I), okucienne aMMuadHbIM PacCTBOPOM OKCHIIA
cepebpa (I), BoccranoBIeHHE, OPOKEHUE TIIOKO3bI), HAXOXKICHHUE B IPUPOE, TPUMEHEHUE TIIOKO3bI,
OHOJIOTHYECKast POJIb B XKH3HENESTSILHOCTH Oprann3Ma yeioBeka. DorocunaTtes. DpyKTo3a Kak H30Mep

OK 01
OK 02
OK 04
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TTFOKO3BI.

Jucaxapunpl: caxapo3a, MaJibT03a. BoccTaHaBIMBaIOLME U HEBOCCTAHABIMBAIOILINE IUCAaXapU/Ibl.
['unponus aucaxapuaos. HaxoxaeHue B mpupoie U IpUMEHEHHeE.

[Tonmucaxapuabl: Kpaxmaj, INIMKOTEH U 11eUIi0J103a. CTpOeHHE MaKpOMOJIEKYJI KpaxMalia, IIIMKOreHa 1
HEJUTI0N03b1. DU3NYecKe CBOMCTBA KpaxMala U HEeJUTI0N03bl. XUMHUYECKHE CBOMCTBA KpaxMmaa:
TUAPOIN3, KAUECTBEHHAS PEeaKIUsl C H0JI0M. XUMUYECKHUE CBOMCTBA IIEJLTI0JIO3bl: THAPOIIN3, OTyYeHHE
3¢upoB newio03bl. [ToHsTHE 00 HCKYCCTBEHHBIX BOJOKHAX (BUCKO03a, alleTaTHBIN MIEINK)

Tema 5.4.
DUBNKO-XUMHYECKHE
CBOMCTBA
KHCJIOPOAOCOIEPKALUX
OpraHUYEeCKUX
COCIUHCHHI

Conep:kanue y4eOHOIro MaTepuaJa

HpaKTuquRue 3aHATHSA

[TpakTrueckas paborta Nel0. «HoMeHknaTypa KUCIOPOAOCOAEPKALIUX OPTaHUIECKUX COSTUHEHUI.
TpuBHanpHas U MEKIyHapOJHAs HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI ITOJIy4EHUs CIIUPTOB
u GeHOoI0B, KApOOHOBBIX KUCIIOT U 3(PHUPOB, albIAETUI0B U KeTOHOB. COCTaBJICHHE CXeM peakuui (B
TOM YHCIJIE 10 NMPEAJIOKEHHBIM LIETI0UKaM MpEeBpallleHul ), XapaKTepU3yIOIINX XUMUYECKUE CBOICTBA
KHCJIOPOJOCOIEPKAIIUX OPraHUYECKUX COCIMHEHUI

[Tpaktuyeckas padora Nell. «Xumuueckue u Gpu3nUecKrue CBOMCTBA KMCIOPOAOCOASPKALIIX
OpPraHUYECKUX COCAUHEHUSD.

ITpoBenenue, HabIIOACHNE U ONMCAHUE IEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIE
PEaKIMU OJTHOATOMHBIX CIIUPTOB (OKUCIIEHHE 3TaHoa okcuaoM Meau (11)), MHOroaTOMHBIX CIIUPTOB
(B3aumoelicTBre riniepuHa ¢ ruapokcuaoM meau (1)), anbaerunoB (OKUCIEHHEe aMMHAAYHBIM
pactBopom okcuaa cepedpa(l) u ruapoxcunom meau (11), B3aumoeiicTBIE Kpaxmaia ¢ HOIOM),
W3Y4YEHHUE CBOMCTB PACTBOPA YKCYCHOM KHUCIIOTBHI.

[TpakTHyeckoe NpUMEHEHUE STUIICHTIINKOJIS, TIuIepuHa, ¢peHona. [Ipumenenne popmanbaeruna,
aleTalbJerua, yKCyCHOW KMCIOThI. Pelienne skcrepuMeHTalbHbIX 3a/1a4 110 U3yUYEHUI0 (PU3HKO-
XMMHYECKHX CBOMCTB KHCIOPOAOCOAEP/KALINX OPraHMUYECKUX COCIUHEHUM

OK 01
OK 02
OK 04

Pa3nes 6. A3oToconep:kamye OpraHndecKue CoeMHEeHUs

e}

Tema 6.1.
AMMHEL.
AMHMHOKHCIOTEL.
benku

Coaep:xxaHue y4eOHOro MaTepuaJia

AMUHBI: METUJIAMUH — IPOCTEUILNI IPEICTABUTENIb AaMUHOB: COCTaB, XUMUYECKOE CTPOEHHUE,
¢buznyecKkne 1 XuMHUYeCKHe CBOMCTBA, HAXOXKJECHUE B PUPOJIE.

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe OpraHndecKkrue coeuHeHus. PU3ndecKkue 1 XMMUYEeCKHe CBOMCTBA
aMUHOKHCJIOT (Ha mpUMepe MHIKMHA). bruonornyeckoe 3HaueHNe aMUHOKUCIOT. [lenTupr.

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 raunuHa). Habarogenue u onvucanyie JeMOHCTPAIMOHHBIX OIBITOB: JIeHATypaIus OSIKOB Ipu

OK 01
OK 02
OK 04
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Harp€BaHuu, IBETHBIC PCAKIINHU 0eJIKOB

Pa3znesn 7. BbicOKOMOJIEKY/ISIPHBbIE COEINHEHUS 8
Tema 7.1. Copnepxxanue y4eOHOro MmarepuaJia 8 OK 01
[InmacTmaccsl. IIpakTnyeckue 3aHATHS 8 OK 02
Kayuyku. Bonokna [Tpaktuyeckas padora Nel3. «CunTe3, aHaIN3 U KIacCU(PUKAIHS BRICOKOMOJICKYJIISIPHBIX COSIUHEHHI OK 04
OCHOBHBIE IOHATHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED, IOJIUMEp, CTPYKTYPHOE IIK 3.2
3BEHO, CTENEHb MTOJIMMEPHU3ALIUH, CPEAHSSI MOJIEKY i pHast Macca. OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJIAPHBIX COEIUHEHNH — NOJIMMEpH3aLHs U MOJTUKOHAEH LM
O3HakomieHUE ¢ 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), CHHTETHYECKUE (KaIlpOH U
JIaBCaH)
[TpakTrueckast padota Nel4. «I'eHeTrueckas CBA3b MEX/y KJIaCCaMU OPTaHUYECKUX COETUHEHUN».
Pemienue nenoyek npeBpamieHnii Ha FeHETUYECKYIO CBSI3b MEX/1y KJIaCCaMM OPraHUYeCKHUX
COCIMHEHUH C COCTABICHUEM HAa3BaHUM OPraHUYECKUX COCAMHEHUH 110 TPUBUAIBHON WIH 6
MEXIyHapOJHON CUCTEMaTUYeCKOW HOMEHKIIAType. Pelenne pacueTHsIX 3a/1a4 0 ypaBHEHUSAM
peakuuii ¢ yyacTHEeM OpraHMYeCKUX BEIIECTB
KonTposbnas padora 4 .
PKT Ned CTpyKTypa ¥ CBOWCTBA OPraHUYECKUX BEIECTB (110 pa3juenam 5-7) 2
IpodeccHoHaILHO OPHEHTHPOBAHHOE COlepKanue (coaepKaHue PUKIATHOI0 MOLYJist)? 48
Pa3nen 8. Xumusi B ObITY M POM3BOACTBEHHOI 1eATEIbHOCTH YeJI0BEKA 12 OK 01
Tema 8.1. Coaep:xxaHue yueOHOIro MaTepuaJia 6 OK 02
Oprannueckue BemecTsa | [IpaBnia sKOIOTHYECKH 11e1ec000pa3HOro TOBEICHHS B OBITY U TPYAOBOH JESTEIBHOCTH B LIENISX OK 04
B KU3HEAESITEIbHOCTU COXPAHEHHUS CBOETO 37I0POBbs U OKPY’KaIOIIE MPUPOJHON Cpe/ibl, OMACHOCTh BO3ACHCTBUSI HA KUBBIE OK 07
4eJI0BEKA. OpraHU3Mbl OPTaHUYECKHUX BEIECTB OTJCIBHBIX KJIacCOB (YIJIEBOIOPOIbI, CIIUPTHI, (PEHOIIBI, IK 3.2
[TpousBoacTBo u XJIOPOpPraHu4ecKue MPOU3BOIHbIE, albJAETHABI U JIp.), TOKa3aTeNb MPeAeIbHO JOMYyCTUMON
IPUMEHEHNE KOHIIEHTPALMU U €T0 UCIIOJIb30BaHNUE.
OpraHMYeCKHX BeIecTB | buooprannyeckue coequnenus. [Ipumenenne u 6uonoruueckas posb yriieBogoB. OKuciIeHue 4

B IPOMBIIIJICHHOCTH

YTJI€BOAOB — UCTOYHUK SHEPIUHU KUBBIX OpraHu3MoB. O6IacT NpUMEHEHNUs aMUHOKHUCIIOT.
[TpeBparenus OenkoB nuiy B opranusme. buonoruueckue pynkunu 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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I[IpakTnyeckue 3aHATHS

[TpakTuueckas paborta NelS. «IIpon3BoacTBO U MpUMEHEHHE OPraHUYECKUX BEIIECTB B
MPOMBIIUICHHOCTH.

[TpousBoacTBO MeTaHoa, epepadoTka HePTH. [Tonu THIIEH KaKk KpYMTHOTOHHAKHBIM IPOTYKT
XUMHUYECKOT0 Mpoun3BojicTBa. [Ipumenenue stunena. [Ipou3BoicTBO U MpUMEHEHUE KaydyKa U PE3UHBI.
CuHTeTH4ecKe U HCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOiicTBa. [IpakTuiyeckoe nucnoib30BaHue
BOJIOKOH. CHHTETUYECKHUE TUNICHKH: U30JISIHS JIUIS IIPOBOJIOB, MEMOPAHBI JIJIsl OTIPECHEHHUSI BOJIBI,
3alIUTHBIC TUICHKH JUIsl aBTOMOOUIIEH, MIacThIpy, XUpyprudeckue noBszku. HoBele TexHONMOrMH
JAJTbHEHIIIETO COBEPIIICHCTBOBAHUS TTOJIUMEPHBIX MaT€pHAJIOB

Tema 8.2.

XuMHudyecKkre
TEXHOJIOTHH

B ITOBCEJIHCBHOM

1 IpoeCCHOHAIBHON
JIESATCILHOCTH YeJIOBEKa

Coaep:xanue yueOHOro MaTepuaJa

Ponp xumun B 00ecrieueHMH SKOJIOTHUECKOM, IHEPreTHUECKON U MUIIEeBON 0€3011aCHOCTH, Pa3BUTUH
MEIUIIUHBI, CO3JJAaHNU HOBBIX MAaTEPUANIOB (B 3aBUCUMOCTH OT BHJIA TPO(ECCHOHATBHOM
JeSITeIbHOCTH ), HOBBIX MCTOYHUKOB SHEPIUH (aJbTepHATUBHBIE UCTOUHUKHU 3Heprun). [lonsTue 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 BELIECTB, MATEPUAIIOB U XUMUYECKUX PEAKLUI: XUMUS U 3J0POBBE UEJIOBEKA: IIpaBUiIa
0€30MacHOro UCMNOIb30BaHM JIEKAPCTBEHHBIX MPENapaToB, OLITOBON XMMHUHU B TOBCEITHEBHOM JKU3HU.
bbeITOBasE XMMUYECKast FPAMOTHOCTD

IIpakTH4eckne 3aHATHA

[Tpaktuyeckas padora Nel6. «[IpruMeHeHne XUMUYECKUX BELIECTB U TEXHOJIOTUI C ydeToM OyayIien
IpopeCCUOHATIBHOMN 1EATEILHOCTHI.

Pemenue keiic-3a1a4 110 TeMaM: MULIEBbIE IPOAYKTHI, OCHOBBI PALIMOHAIIBHOTO ITUTAHMSI, BaKHEHIIINE
CTPOUTCIIIbHBIC U KOHCTPYKIMOHHBIC MaTCPUAJIbI, CETbCKOXO03ICTBEHHOE IMPONU3BOJACTBO, KpacCKH,
CTEKJIO, KEpaMMKa, MaTepHalIbl IS 2JIEKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUIIbHBIE BOJIOKHA, HICTOYHUKH
OHCPIrur, OpraHn4€CKUC U MUHEPAJIbHBIC YJIO6peHI/I$I, JICKAPCTBCHHEBIC U KOCMCTUYCCKHUC MPLCIIaparThl,
OBITOBasI XUMUSI, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

3amuTa: [IpencraBnenue pe3yabTaToB pelieHus kelc-3a1a4d B GopMe MUHU-A0KIaAa (JOMyCKaeTCst
UCIIOJIb30BaHUE rpauUeCcKUX U MPE3EHTAIIMOHHBIX MaTepPHAaJIOB)

OK 01
OK 02
OK 04
OK 07
I1K 3.2

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 1abopaTopHsble onepanuu. JlabopatopHoe
o0opynoBanue. TexHnka 6€300acCHOCTH U NpaBmiia paboThl (ITOBEICHHs) B 1a0OPaTOpuu

OK 01
1K 3.2
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IIpakTnyeckune 3aHATHSA

[TpakTuueckas padorta Nel7.1.1 «DkcriepuMeHTaIbHAs XUMUS: pACUEThl, aHAIN3 JAHHBIX U
NPECTAaBICHUE PE3YJIbTATOBY.

BeImoHeHre TUTIOBBIX pacdyeToB MO0 TEMATHKE SKCIIEPUMEHTA (BBIXOJI IPOIYKTa PEaKIiu, Macca
HaBeCKH, 00beM pacTBoputesi). O0paboTKa TaHHBIX, aHATHU3 U OIEHKA UX JOCTOBEPHOCTH
(BBIYMCIICHUE CPEITHETO 3HAUCHHSI SKCIIEPUMEHTAIBHBIX JaHHBIX, TOrpenrHocTH). [IpeacraBinenue
PE3yJIbTaTOB IKCIEPUMEHTA B pA3TUYHON GopMe (Tadsmia, rpaduK, OTYET, JOKIJIA, PE3CHTAIHS)

Tema 9.1.2.
XUMHYECKAN aHAIIN3
po0 BOIBI

Conep:kanue y4eOHOro MaTepuaa

Knaccudukanus npo6 BoJbI 10 BHIY U Ha3HAYEHUIO, HCXOIA U3 €€ XMMHUYECKOT0 COCTaBa.
OpranonenTuyecKkrue CBOMCTBA (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTh) BO/Ibl. KUCITIOTHOCTD 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 COJICOTIOKECHHUN, HMEIOLIIX MECTO B OBITY M Ha TIPOU3BOJICTBE.

CocTas cosieid, BEI3BIBAIOIINX KECTKOCTh BOAbl. XUMHUYECKHE MPOIECCH, YCTPAHSIOIINE KECTKOCTh
BOJIbl. Y PaBHEHUS XUMUYECKUX PEAKIIUM, WIUTFOCTPUPYIOMIUX MPOIIECCHI, TPOUCXOAAIINE 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. Pemienrne npakTHKO-OpHUEHTHPOBAHHBIX TEOPETHUECKUX
3a/laHui Ha pacyeT KOHLEHTPALUI 3arpsA3HSIOIINX BEIIECTB U X CPABHEHHE C NIPENEIBHO
JonyctuMbiMU KoHIeHTpauusaMu (I1TJJK)

JlabopaTopHble 3aHATHUS

JlaGopatopHas pabota Ne9.1.2 «MccnenoBanue XMUMUYECKOTO cOCTaBa PoO BOJIBI».

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JTaboparopHas pabota Ne9.1.2.1 «Ouuctka BoAbI OT 3arpsi3HeHU». Vcnoap30BaHne METOI0B
buIbTpOBaHUS U aCOPOLIMHU I OT/ETICHUS 3arpsi3HEHUH B UccliefyeMoil mpobe Bojabl. BeiOop meTona
OYHUCTKH B 3aBUCUMOCTH OT BHJIa 3arpsi3HeHns. CpaBHeHUE 3()()EKTUBHOCTH pa3IMYHBIX METOJIOB
OUYHCTKHU BOJBI B Pa3HBIX YCIOBUSAX (B Ja00paToOpu, B JOMAIIHHUX U MOJEBBIX YCIOBHSIX).

2. JJaboparopHas padota Ne9.1.2.2 «Onpenenenue pH Boasl 1 ee kucioTHoctuy». Onpenenenue pH
Cpelibl ¢ TOMOIIBbI0 YHUBEPCAIIBHOTO HHAMKAaTOpa. Vcronb30BaHne TUTPOBAHUS 7Sl ONIpeIEeTICHUS
KucinoTHOCTH. OnpesneneHne o01eit KUCIOTHOCTH BOBI, pacyeT CBOOOIHOM KMCIOTHOCTH.
Onpenenenne o61Ie 1 cBOOOHON MIen0YHOCTH. COCTAaBJICHHE YPAaBHEHUM PEaKIIHM, MPOTEKAIOIINX
IPY OTIPEJICIICHUH KHCIOTHOCTH/ IEJIOYHOCTH MPOO BOJBI. Y CTAHOBJIEHUE CIIOCOOOB HCIIOIb30BAHUS
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HCCJIEIOBAaHHBIX MPOO BOJBI B )KU3HEIEATEIHHOCTH YEI0BEKa, HA OCHOBE MOJYYEHHBIX IaHHBIX O
COCTaBe.

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

Tema 9.1.3.
XUMUYECKUH KOHTPOJIb
KauecTBa MPOJIYKTOB
MUTaHUS

Conep:xxanue yueOHOro MaTepuaJia

KauecTBeHHBIN XUMHYECKUN COCTAB MPOIYKTOB MUTaHus. BemecTa, danbcu@uiupyronme npoyKTsl
MATaHUA, U BEIIECTBA, 3arpsA3HSIONINE TPOAYKThI muTaHus. OnpeneneHne 3arpsa3HsIonMX XUMAYECKUX
BEIIECTB B MPOJIyKTaX MUTAHUS, ONPE/IeJICHIE BELIECTB, HE 3asBICHHBIX B COCTaBE MPOAYKTOB
MTUTaHUS.

HpaKTuquRue 3aHATHSA

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

Omnpenenenue coctapa 0Jr0/1 Ha COJEPKaHUE MAKPO M MUKPOAJIEMEHTOB. M3yueHne npeanoskeHHbIX
npenogasaresieM OJ0]] Ha PeAMET XMMHUECKOTO COCTaBa, OIPeIeJICHUE 10JIeH OT CYyTOYHON HOPMBI
MaKpO U MUKPOIJIEMEHTOB B YKa3aHHOM OJIO/I€.

Pemenne npakTHKO-OpPUEHTHPOBAHHBIX 33/1a4 110 KYJIMHAPHOW TEMAaTHKE Pa3JIMYHbIX TUIIOB

JlabopaTopHble 3aHATHUS

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

1. JlTabopaTtopHas padota Ne9.1.3.1 «Ob6Hapy)eHue HUTPATOB B MPOAYKTax nutanus». Mccnenopanue
MaTepHaJIoB MOJYKOJIMYECTBEHHBIM METOA0M ONPEENCHHsI HUTPATOB C HCIIOJIb30BaHUEM
mueHnIaMuHaa (KOPHEIUIO bl OBOLIEH, TUCThS M KOUEPbhKKA KayCThl, 106l GPYKTOB). AHAIIN3
YPOBHSI 3arpsi3HEHUs] HUTPaTaMH 110 MHTEHCUBHOCTH OKPAIMBAHUS POITYKTOB PEAKLIUH.

2. JJabopartopHnas pabota Ne9.1.3.2 «MccnenoBanue npoayKTOB MUTAaHUS HA HATHYUE YTIIEBOJOBY.
HccnenoBanne MOJOYHBIX TPOAYKTOB Ha HaJIMuMe KpaxMaia. MccnenoBanue npoayKToB Ha HaJIMYUe
TJTFOKO3BI

OK 01
OK 02
OK 07
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Tema 9.1.4.
XUMHYECKUHN aHAITN3
po0 MOYBHI

Coaep:xxanue yueOHOIro MaTepuaJa

Knaccugukarus nous mo BUy M Ha3HAYEHUIO, HCXOJISl U3 XUMHUECKOTo cocTaBa. VneHTudukanus
pOOBI MOUBHI 110 €€ XUMUYECKOMY COCTaBY, OMMCAHUE BO3ZMOKHOCTEH ee mpruMeHeHus. TpeboBaHus K
Ka4eCTBY MMOYBBI Pa3IMYHOro Ha3HaueHus. Onrcanue 0COOCHHOCTEH HCIIOIb30BaHMs ITOYB B
3aBHCHUMOCTH OT THUIIOB, CIIOCOOBI YIy4IlIeHUsI Ka4YeCTBa MOYB B 3aBUCHMOCTH OT Ha3HAUEHHUSI.
OO6nacTu UCTIONB30BaHUS OPTaHUYECKUX YI0OPEHHUI B 3aBUCHMOCTH OT KaU€CTBEHHOT'O COCTaBa.
Onucanune opraHu4ecKuX y100peHuil U UX IPUMEHEHHE B 3aBUCIMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBHUIHOCTHU
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I[IpakTnyeckue 3aHATHS

[Tpaktrueckas padota Nel7.1.4. «CocraB, Ha3HAYCHHUE M PUMEHEHHE MUHEPAIBHBIX YI00pEHUI.
O6nactu HazHayeHUs (MPUMEHEHUS1) TTOUBbI, UCXO/Sl U3 KAUECTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBA.
AHanM3 HOPMaTUBHON JJOKyMEHTAIMHU. PoJIb HEOpraHWYECKUX BEIIECTB B KAYECTBE MUHEPATbHBIX
ya00peHuH, ynyummrenei moussl. CocTaB MUHEPAIBHBIX yI0OPEHUN 1 UX MPUMEHEHUE B
3aBHCUMOCTH OT COCTaBa MOYBBI 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 «OOHapyx)eHHe HEOPraHUYECKUX IpUMecei B poOax».
[TpurotoBneHue MPOOkI MOYBHI JIs UCCIICTOBAHMS KUCIIOTHOCTH/IICIIOYHOCTH, HEOPTAHUUYECKUX
3arpsi3HeHnil. OOHapyKeHHEe XJIOpUI- U Cylb(aT-uoHOB B MpoOe mouBsl. CocTaBlieHHnE YpaBHEHUI
peakiuii ooHapyxenusi. CpaBHEHHE MOJYYSHHBIX MOKa3aTeei ¢ HOpMAaTUBHBIMU (CITPABOYHBIMU )
3HAYCHUSIMHU.

2. JJabopartopHnas pabota Ne9.1.4.2 «Onpenenenve pH BoAHON BBITSKKH IMOYBBI, €€ KUCIOTHOCTH U
HIeouYHOCTHY. VccnenoBanre BOAHBIX BBITSHKEK 00pa3I0B TOTOBBIX TOYBEHHBIX CMecel (A1 pa3HbIX
TUTOB pacTeHuit). Onpenenenue pH MoYBkI ¢ UCTIOIB30BAHHEM HHAUKATOPOB. OIieHKa TUIIOB IOYB B
MPEJICTaBICHHBIX 00pa3iax (CUIbHOKKCIAs, KUCast, CIa00OKUCTas, HeHTpaabHas, MEI0YHasl)

Tema 9.1.5.
HccnenoBanue 00bEKTOB
ouocdepsl

Conep:xxanue yueOHOro MaTepuasa

10

VY4eOHo-Hccae10BaTeNbCKUM MPOEKT B 00JacTH Mccae10BaHus 00beKTOB 6rocdeprl. O630p TeM
y4eOHO-HCCIIeI0BATENBCKUX MPOEKTOB. AJITOPUTM BBIITOIHEHUS 1poekTa. OnpeneneHue mpooiemMpl
uccieioBaHus. MeTo bl oMcKa, aHaau3a 1 00paboTKU HH(POPMALIUKU O IPOEKTE B PA3IMUHBIX
HCTOYHUKAX

IIpakTH4eckne 3aHATHA

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

O06ocHOBaHME aKTyaIbHOCTH BRIOPAaHHOM TeMbl. BrisBieHHe mpobieMbl uccienoBanus. Beioop
00BEKTOB M METOJIOB HccienoBanus. [loctanoBka meneii u 3aiay uccnenoBanus. OnpenencHue
MpoayKTa uccienoBanus. OnpeaeneHue 3TaroB U COCTABICHUE TUIaHA UCCIICIOBAHMSL.

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

JlabopaTopHble 3aHATHS

JlaboparopHuas pabota Ne9.1.5 «MccnenoBanue npeyioKeHHOT0 00beKTa Ha KUCIIOTHOCTD,
MIEJIOYHOCTh, XUMUYECKHUN COCTAB (3arpsi3HUTENN, MAKPO- M MUKPOIJIEMEHTHI )».
O0paboTka pe3ynbTaToB rccnenoBanus. ONeHKa Ka4ecTBa UCCIeTyeMOro 00beKTa, HCXOS U3
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PE3yJIbTATOB XUMHUYECKOTO aHAJIH3a
[IpomexyToOUHAS ATTECTANMS MO TUCHUILINHE (DK3aMECH) 18
KoncyabTamus: 2

Bcero 166

[To xaxmoil Teme OMKMCHIBACTCS COJCpIKAHHE YYEeOHOro Mmarepuana (B IUIAKTUYECKHX CIUHHIAX), HAMMEHOBaHHS HEOOXOIMMBIX J1a0OpaTOPHBIX,
NPaKTHYECKUX U MHBIX 3aHATHIH. O0bEeM 4acoB ONpeAesIeTCs M0 KaX/0H MO3UIMU cTo0a 3.

*IIpodeccroHABHO-OPHEHTHPOBAHHOE COJEPKAaHUE MOXKET OBITh PAcIpeieNieHo MO pas3jaenaM (TeMaM) WM CKOHLEHTPUPOBaHO B pasneine [IpukiaqHoii
MO/IYJ1b

B ckoOkax yka3aHO KOJHMYECTBO 4YacOB, BBIJCICHHBIX HA pEANU3alUI0 MPO(GECCHOHATBHO OPUCHTHPOBAHHOIO COJCPXKAHHS (TCOPETHYECKHE
3aHATHUS/1a00paTOpHBIE PaOOTHI)
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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,
peanuzytolieil 00pa3oBaTeIbHYIO IPOrpaMMy CpeIHEro 00IIero o0pa3oBaHusl B IpeaeIax
ocoenust OIIOII CIIO na 6a3e ocHOBHOro 001Iero oopazoBanus, yueOHOro kabuHera.
[TomenieHne kaOMHETAa AOJDKHO YJIOBJIETBOPATH TPEOOBAHMUSIM IOCTAHOBJIEHUS OT 28
centsiopst 2020 roma Ne28 OO0 yrtBepxkaeHun canutapHbix npasuin CII 2.4.3648-20
"CaHUTapHO-AMHJIEMUOJIOTUYECKUE TpeOOBaHUSI K OpraHu3alysM BOCIUTAaHUS U
oOy4deHus1, OTAbIXa U O3/I0POBJIECHUS JETEH U MOJOAECKU'" U OBITh OCHALIEHO TUIIOBBIM
o0Opy/l0OBaHUEM, YKa3aHHbIM B  HACTOSILMX TpeOOBaHUSAX, B TOM  YHUCIE
CHEeLMATM3UPOBAHHON yueOHOW MeOenblo U CpeacTBaMu OOy4eHUsl, JOCTaTOUYHBIMU IS
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 ¢doTosneKTpUYeCKUd 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.

Draxkepka MeTajuiMueckas ajisi peaktuBoB — 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 PEAKTHUBBI,

Xumuueckas nocyjaa

[IItaTuB MeTaITMYECKUi — 6.

[IItatuB byn3ena — 6.

XKamrozu — 3.

Porarop — 1.

Crenn — 14.

ABtoknaB — 1.

doTtosrnekTpokosopumerp GOK

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. | CucTemMbl aHTUBHPYCHOM 3aIUTHI JUTIECH3US

nabopartopuu Kacnepckoro

Xumust
IlepeyeHb OCHOBHOM M JONOJHUTEJIbHOM JUTEPATYPbI, HEOOXOAUMOI /1JI1 OCBOCHUS
AUCUMILTHHBI

OcHoBHas JMTEparypa:

1. Tabpuensa O. C. Xumus. bazossiit ypoens. 10 kiacc : yaeOnuk /O. C. 'abpuenss,
N.T. Octpoymos, C. IO. [Tonomapes — Mocksa : [IpocBemenue, 2025. — 192 c.— ISBN
978-5-09-107640-0.—TekcT: 2JIeKTPOHHBIH.
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2. Tabpuensu O. C. Xumus. bazoselii ypoenb. 11 kiacc: yueOnuk /O.C. I"'aGpuensiH,
N.T". Octpoymog, C.1O. [Tonomape — Mockga : [Ipocsemenue, 2025. —192 ¢.— ISBN
978-5-09-107641-7.—TekcT: 3IEKTPOHHBIIA.

JlonoJIHUTeIbHASI JIUTEepaTypa:

1. T'munka H.JI. O6mas xumus : yue6Hoe mocobue / H. JI. I'nmuaka. — Mocksa :KuaoPyc,
2022. — 749 c¢. — ISBN  978-5-406-08333-8. @ —  URL:
https://book.ru/book/939867.— Tekcrt : 31eKTPOHHBIH.

2. TopgmyOnsix JI. II. Xumus : yue6noe nmocooue / JI. I1. [TogayOnsix. — KpacHospck
:Kpacl’'AY, 2018. — 306 c.— URL.: https://e.lanbook.com/book/130110. — Texkcr :
3JICKTPOHHBIM.

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

: DJICKTPOHHBIU.

Ilepeyenb pecypcoB MH(POPMAIMOHHO-TEJIEKOMMYHUKANNOHHOU ceTn «HTEpHET),
HEOOXOAMMBIX IJIS1 OCBOEHMS TUCIHUILINHBI

1.0O0pa3oBarenbHble  pecypchl  UHTepHeTa. Xumus : cadr. — URL:
http://www.alleng.ru. — Pexxum moctyma: cBOOOTHBINA.— TEKCT : QIIEKTPOHHBIH.

2. Enunas xomnekius 1udpoBbix oOpa3zoBatenbHbIX. :  cadWt. — URL:
http://www.school-collection.edu.ru. — Pexum goctynma: cBoOGomubii— Tekcr
3JIEKTPOHHBIN.

3. Komneknusa «EcTecTBeHHOHAy4YHBIE DKCIIEPUMEHTHI» : xumus : cait. — URL:
http://experiment.edu.ru. — Pexxum goctyna: cBOOOAHBIH.— TEKCT : 37€KTPOHHBIH.

4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM
JANCIHHUIIJIMHBI «XUMMW S

4.1 KoHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHUS] YUeOHOM TUCUMILINHBI

[ens kaxmoi1 hopMbl KOHTPOJIS — 3aUKCUPOBATH MPUOOPETEHHBIE 00YYaIOIIIUMCS
B pe3yJlbTaTe OCBOCHUS y4eOHOW ITUCIUIUIMHBI 3HAHUS, YMEHHS, CIOCOOCTBYIOIIHE
bopMUPOBAHUIO KOMITETCHITUH.

KoHTposb 1 OlleHKa pacKpbIBAIOTCS Ye€pe3 YCBOCHHBIE 3HAHUS U MPUOOPETCHHBIC
oOyJarouMMucCsi ~ yMEHHs,  HampaBlieHHble Ha  (QopMupoBaHue  OOmUX U
npo(heCCUOHANBHBIX KOMMETeHIMH. KoMmeTeHInn MOKHBI OBITh COOTHECEHBI C
NpeIMETHBIMU pe3ynbTataMu. J[Isi KOHTpOJNS W OICHKH pPE3yJbTaTOB OOYyUYCHHS
MIperno/iaBaTelib BEIOMpaeT (HOPMBI U METOJIBI C YYETOM MpodeccruoHanm3anuu 00yueHus
MO MPOTPAMME JUCIUILTAHBIL.

B Teuenne cemecTpa UCHONIB3YIOTCS CIEIYIOIINE BUIBI KOHTPOJIS:

- TEKYILHH,

- pyOeKHBIH.

Texymuit KOHTPOJIb MPECTABISET COOOM MPOBEPKY YCBOEHUS y4eOHOT0 MaTepuaia
TEOPETUYECKOTO0 U TMPAKTHUYECKOTO XapakTepa, PErysipHO OCYIIECTBISIEMYIO Ha
NPOTSKEHUU CEMEeCTpa.

Texywuti KoHmpoib 3HAHUN OCYILIECTBISIETCA B (hOpME YCTHOTO U MUCHBMEHHOTO
ormpoca CTYJEHTOB Ha 3aHATUAX, HamUcaHWe M 3ammTa pedepara, COOOIIECHUS WU
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COCTaBJICHHE Tpe3eHTaluu (10 BBHIOOPY), BBHIMOJIHEHUS] MUCbMEHHBIX CaMOCTOSITENIbHbIX,
(GpOHTaNBHBIX JTAOOPATOPHBIX M  KOHTPOJBHBIX pabOT, TMPOBEPKUM OOIUX U
WHANBUAYAIbHBIX 3aJaHUI, B paMKaX CaMOCTOSITEIbHOW pabOTHI, a Takke OJIAHKOBOTO
TECTUPOBAHUS.

CamocTosiTenbHble pabOTHI TPeIHAa3HAYEHBI IJIs1 KOHTPOJI YMEHUS peliaTh 3aauu
Y BBITIOJIHATD YIIPAXXHEHHUS 110 IPOMJECHHON TEME.

KonTponbHbie paboThl AAOTCS JJs MPOBEPKH 3HAHUNA U YMEHUI 00ydYarommxcs,
MOJIyYE€HHBIX B pe3yJIbTaTe U3yueHus pasena. MoXeT 3aHMMAaTh 4acTh y4eOHOTO 3aHATHUS
C pa300pOM MPaBUIbHBIX PEIICHUI Ha CIEAYIONIEM 3aHATUH.

Texyuuii KOHTPOJIb TPAAULIMOHHO CIYKUT OCHOBHBIM CPEACTBOM OOECIICYEHUS B
y4eOHOM TIpollecce «OOpaTHOM CBSI3W» MEX]y MpenojaBaTeieM MU 00ydarolmuMcs,
HEOOXOAUMON [UIsl CTUMYJIMPOBAaHUS paOOThl OOYyYarOImIMXCS U COBEPLIEHCTBOBAHMS
METOJUKHU IpenoAaBaHus y4eOHbIX AUCIUIIINH.

Py6exnbie koHTposibHble TOukM (PKT) mo aucuumianHe ompenesneHbl B BUIE
KOHTPOJBHOU (MMPOBEPOYHOI) pabOThl WM OJAHKOBOTO TECTUPOBAHUS MOCJE HM3YUYCHUS
paszena WIM HECKOJbKMX TEMAaTUYECKH OJM3KUX pa3liejoB MO JucuuIuinHe. Bcero
npeanonaraercs nposecty 4 PKT: 3 PKT B 1 cemectpe u 1 PKT Bo 2 cemectpe.

Tembl PKT
1 cemecTp

KonTtpoubHasi padora Nel «CTtpoeHne BEIECTBA U XUMUYECKUAE PEAKIINN

KonTpoubHasi padora Ne 2 «CBOMCTBa HEOPTAHUYECKUX BEIIECTB.»

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

YraeBonopoapl.»

2 cemecTp
Kontpoabnas padora Ne4 « CTpyKTypa U CBOMCTBAa OPraHMYECKUX BEILIECTBY

Kox 1 HanMeHOBaHHe Pazgen/Tema THn oueHOYHbIX
¢GopmMupyeMbIX KOMIIETEH Ui MeponpUATHI
OK 01. Beibupats crioco0sl Tema 1.1-1.7 TectupoBanue
pelieHus 3aaad Tema 2.1-2.3 YcTHBIN onpoc
npodecCHOoHaANBHOM Tema 3.1 Pemenue pacu€THbix 3a1a4
JIeATeIIbHOCTU MTPUMEHUTENBHO K | Tema 4.1 HaOmronenune 3a xoaom
Pa3IMYHBIM KOHTEKCTaM Tema 5.1-5.4 BBITIOJIHEHUS TTPAKTUKO-
Tema 6.1 OPHUEHTHPOBAHHBIX 3aJaHUI
Tema 7.1 IIpencrasnenue pe3ybTaToB
Tema 8.1, 8.2 MPaKTUYECKHUX U JTAOOPaTOPHBIX
Tema 9.1.1-9.1.5 pabort IIpoBenenue
XUMHUYECKOTO IKCTICPUMEHTA
OK 02. Hcnonp3oBaTh Tema 1.2 p
Brimonnenue
COBpEMEHHBIE cpe/icTBa Moncka, |Tema 1.4-1.7
KOHTPOJIBHBIX
aHaJli3a U UHTEPIpETAIUU Tema 2.1,2.2
pabot o
uHpOpMaLnu, 1 Tema 4.1, 4.2
pasznenaM AUCIUILINHBI
uH(popmanmonHelie TexHooruu | Tema 5.2-5.4
O1eHKa caMOCTOSATENBHO
JJIA BBIIOJIHEHHS 3a/1a4 Tema 6.1 N
. BBIITOJIHEHHBIX 33JJaHUN
npodeccuoHanbHOM Tema 7.1 ammTa VIeBHo
nTa yaeOHO-
NEITEILHOCTU Tema 8.1, 8.2 m y (
HCCIIEA0BATENIbCKOTO MPOeKTa (¢
Tema 9.1.2-9.1.5 a P
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OK 04. Tema 1.7 y4ETOM

Db deKTHBHO Tema 2.1,2.2 Oynymieit mpodeccuoHaaIbHOM
B3aMMOJICICTBOBAThH U pabOTaTh B Tema 4.1,4.2 JEATENHLHOCTH)
KOJUIEKTHBE U KOMaH/IE Tema 5.2-5.4 3amura peneHus keic-3amaad (¢
Tema 6.1 ydeToM OymyIiei
Tema 7.1 npodeccuoHaTbHON
Tema 8.1, 8.2 JeSATETLHOCTH)
Tema 9.1.5 Brinonnenue 3amanunit
OK 07. CopeiicTBOBaTH Tema 1.7 MPOMEKYTOHHOH aTTCCTALMM
COXPAHEHHUIO OKPY KaIOIIeH Tema 2.3
Cpelbl, pecypcocOepexeHHIO, Tema 5.1
MIPUMEHSATH 3HAHUS 00 Tema 8.1, 8.2

U3MEHEeHHMHU KiaumMara, npuHuunsl | Tema 9.1.2-9.1.5
OepeKIMBOIr0 MPOU3BOJICTBA,
3¢ (HeKTHBHO ACHCTBOBATH B
Ype3BbIYAHBIX CUTYaIHSIX.

I1K 3.2. TIpoBoauTh Pazgen 1 Temnr 1.2, 1.6, 1.7
71a00paTOPHBIE UCCIICTOBAHMS Pa3nen 2. Temsr 2.1.

KayecTBa U 0€301acHOCTH Cbipbs, |Pa3nen 4 Temsr 4.1.
nonypabpuKaToB ¥ TOTOBOM Paznen 7 Temsr 7.1
IPOAYKIHMH B IIpoliecce Paznen 8. Temsr 8.1, 8.2
MIPOU3BOJCTBA IPOTYKTOB Pazgenr 9. Temnr 9.1.1, 9.1.2,
MUTAHUS U3 PACTUTEITHLHOTO 9.1.3,9.14,9.15

CBIpPbS.

4.2 DOPMA HPOMEHCYTOHHOﬁ ATTECTAIMU CTYJIEHTOB
IO YYEBHOU JUCHUIIVIMHE

Metoauka nposeaenust UKP u s3x3amena. Il pumepHbie BONPOCHI M 331aHUA K
HUKP u 3x3ameny. Kpurepun ouenku 3Hanuii B pamkax UKP u 3xk3amena.
®opmMa NPOMEKYTOYHOM aTTECTALUM.

@dopMBbI TIPOMEKYTOYHOW AaTTECTAllMA 10 XWUMHUHU, YCTAHOBIIEHHBIE pPabOYNM
y4eOHbIM TIaHOM: M KP BBITIONHSETCS HA MEPBOM Kypce B KOHIIE TIEPBOTO CEMECTpa,
9K3aMeH CIAETCA Ha IEPBOM Kypce B KOHIIE BTOPOTO CEMECTPA.

Metoauka nposeaenuss UKP

Htoroass koHTposibHasi pabora (MMKP) mo pucnumniauHe ompenesieHa B BHJE
KOHTPOJILHOM pabOoThI, COIeprKaIllel 3a1aHus B TECTOBOM (popMe U TPAKTUUECKUE 3aTaHUS
(3amaun), Mo TemMaTUKe M3y4YeHHBIX pasneioB. [Ipumepnsie Tunossie 3ananusa kK PKT u
HKP pa3zmenieHsl B OLICHOYHBIX MaTEeprAIaX.

3auet (MKP) nmpoBoauTcs Ha MOCaEIHEM 3aHSATHH B BUJE KOHTPOJIBHON pabOTHI B
YCTaHOBJICHHOE pacnucaHueM BpeMs. Ha BeinmosHeHue 3a1anuii otBoauTcs 60 MUHYT, 1O
pe3yJibTaTaM IMPOBEPKU CTYJIEHT MOJY4YaeT 3a4TE€HO, €CJIH OLEHKA «S»-OTJIUYHO, «4»-
XOpOUIO WM «3»-YJIOBJIETBOPUTEILHO W HE 3auTeHo, eciu pe3ynbrar WMKP «2»-
HEYJIOBJIETBOPUTEIIBHO.

IIpumepnsbie 3aganus 1 UKP

(OK 01,02, 04, 07, IIK 3.2)
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Yacts A

K xaosicoomy 3aoanuro wacmu A 0ano HecKobKo 0meemos, u3 KOmopvix moabKo 0OUH
eepHulll. Pewuume 3a0anue, cpasnume noyyenHwlli omeem ¢ npediodceHHbiMuU. B omeeme
yKazamv Homep 3a0aHusl U COOMEEemcmeayouyio OYKey ¢ NpasuilbHbiM OMEemoM.

Al. Ykaxure COeIUHCHUS ¢ KOBAJCHTHOM MOJISIPHON M HOHHOW CBA3BIO.
1) xsmop u pTopun TuTHUA  2) BOJIa M XJIOPUA MarHust  3) OKCHJI CEpbl ¥ Boja 4) MUTHI
U OKCHUJ KaJus
A2. Kak nposiBjisieTcss KHCJIOTHBIN XapaKTep B PAAy COeIMHEeHU
Si0,, P20s, SO3, C1,07?
1) ycunuBaercs 2) ocinabeBaeT 3) He u3mensieTcss  4) cHavasia ociabeBaeT, a 3aTeM

YCHUIIMBACTCS

A3. Ykaxkute Tun peakuuu: Fe + S = FeS.

1) oomena  2) 3amerieHus 3) coenuHEeHUS 4) nzomepuzanuu
A4. Hano6oabuieli BOCCTAHOBHUTEJILHOM aKTHBHOCTLIO 00J1aa€eT:

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

AS. B kakoMm coeJUHEHHM KOBAJICHTHasi CBSI3b MeXAYy aToMamMM o0pasyercs IO
JOHOPHO- AKLENTOPHOMY MEeXaHU3MYy?
1) KCI 2) CCl4 3) NHACI 4) CaCl2
A6. CteneHb okuc/jieHus cepbl B coenuHeHun FeSO3 paBua:
1) -1 2) +2 3)0 4) +4
A7. Atomy M( cooTBeTCTBYET 3JIEKTPOHHAS KOH(PUIYypPaLU:
1) 1s22s%2p®3s23p° 2) 1s22s522p53s? 3) 1s22522pf3s23p°4s2 4)
1522522p53s23p%4s24p?
A8. Han6o1b11y10 cTeneHb OKUCJIEHHUs XJI0p MMeeT B COeIMHEeHHMN !
1) CI,.0 2) KCIO; 3) KCI 4) NaClO4
A9. YcranoBute cooTBeTcTBHE MEKAY (GOpMYJIOM BelIeCTBA U 3HAYEHUEM CTEleHHU
OKHUCJIEHUS] aTOMOB MaPraHia B HEM:

OOPMVIJIA BEIHLIECTBA CTEIIEHb OKHUCJIEHU A
A) Mn(OH), 1)0
b) NaMnO4 2) +2
B) K:MnO, 3) +3
I') MnO, 4) +4
5) +6
6) +7
A10. YcTaHOBHTE COOTBETCTBHE.
Coxpamiennoe HOHHOE
XuMHuueckasi peakuus
YPaBHeHHE
A. NH;*+ OH = NH;3 + H;O 1. Ba(OH); + HC1 —
B.AI¥* + 30H = Al(OH)3 2. NH;C1 + NaOH —
B. H* + OH = H,O 3. A1Cl3+ KOH —

36



I. SO42' + Ba?t = BaSOq, 4. BaCl, + Na,SO; —

A 11.BepHbl Jiu cileAyIOLIHE CYKAEHUSA 0 TOMOJIOrax?

A. T'omoJioru CXOJHBI MO XUMUUYECKOMY CTPOSHUIO MOJICKYJI, CJIeI0BATEIbHO, CXOJIHBI U
110 XMMHYECKHM CBOMCTBaM.

b. 'omosiorn MeroT 0OIMHAKOBBIM COCTaB, HO Pa3HOE XUMHYECKOE CTPOCHHE.

1) BepHo TONBKO A; 3) BepHBI 00a CYKJICHHS;
2) BepHO TOJIbKO b; 4) 00a CyKICHUS HEBEPHBI.
Yacrs B

B1. OcyuecTBuTe LIEIOYKY IPEBPALLIEHUAN

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

B2. Cmemanu 250r 30% u 150r 20% pacTBOpOB CEpHOM KUCIOTHI. Bbipasure
COJIEp’KaHME BELIECTBA B IPOLICHTaX B IPUTOTOBIEHHOM PacTBOPE
OtBer

Kpurepuu oueHku kauecrsa 3HaHui cryaeHros no UKP

3auer (MKP) mnpoBoauTCs Ha TMOCJIEIHEM 3aHSITHH, HA BBINOJHEHUE 3aJaHUN
oTBOAUTCS 60 MUHYT, IO PE3yJbTaTaM MPOBEPKU CTYACHT MOTYYaeT 3a4TEHO, €CJIM OLIEHKA
«S»-OTIIMYHO, «4»-XOpOIIO MU «3»-yIOBIECTBOPUTEIIBHO U HE 3aUYTE€HO, €CIU PE3yJIbTaT
HNKP «2»- HEey1OBIETBOPUTEIBHO.

Pexomenodyemasn wikana nepeeooa nepeuiHvlX 61106 8 NAMUOAITLHYIO WKATY

«2» «3» «4» «5»

Menee 5 6-8 9-10 11-13

MeToauka npoBeAeHUs IK3aMeHa

DopMBbI MPOMEKYTOYHOM aTTECTALIMU IO XUMUHU, YCTAHOBJIEHHAs pab0YuM yueOHBIM
IUTAHOM, 9K3AMeH - CIAETCs Ha IIEPBOM KypCe B KOHIIE BTOPOTO CEMECTpa.

B cootBercTBUM ¢ nencTByroIUM B 1100KEeHHEM O TEKyIIEM KOHTPOJE 3HAHUU U
IPOMEKYTOUHOM arrectauuu odoyyaromuxcs gpakyiabtera CI1O B Kypckom 'AY crynenr,
BBINIOJIHUBIIUNA BCE pPYyOEKHBbIE KOHTPOJbHBIE TOYKHM Ha «4» U «5», MOXKET ObITh
OCBOOOKIEH OT caauM 3K3aMeHa. EMy mpocraBisieTcs MTOTOBasi OIEHKAa Ha OCHOBE
PE3YIBTATOB, MOTYYEHHBIX HA PYOEKHBIX KOHTPOJIBHBIX TOUKAX.

Py6exubie koutponpHbie Toukd (PKT) mo aucuumninne ompeneieHsl B BUAE TPeEX
KOHTPOJIbHBIX PabOT UM TECTUPOBAHUA B 1 ceMecTpe U 0JJHOM KOHTPOIHHON pabOThI TN
TECTUPOBAHUS BO 2 CEMECTPE.

Ecnu cTyieHT He BBINOJIHSIET 33JaHUs B paMKax pyOeKHOTO KOHTPOJIS Ha «XOPOIIIO)
U «OTJIINYHO», TO IPOXOAUT MPOMENKYTOUHYIO ATTECTALMI0 B TPAJMLMOHHON (opMe.
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10.

11.

12.

OK3amen TpeAnonaraeT OTBET CTyJEHTa Ha 2 BOIpOca U PELIECHUE 3a/Jayd. SK3aMeH
IPOBOJIUTCS B OINPEAEICHHBIA JEHb B COOTBETCTBUU C COCTABJIEHHBIM pacnucaHueM. Bo
BpeMsI IIPOBEJICHNS SK3aMeHa Ha MOJrOTOBKY K OTBETY JaeTcs He 6onee 40 munyT. [anee
— OJIMH CTYJIEHT OTBEYAET, OCTAIbHBIE TOTOBATCS.

HpI/IMepHLIe BOIIPOCHI K 9K3aMEHY
(OK 01,02, 04, 07, ITK 3.2)

. OCHOBHBIC TIOHSATHS XHUMHHU. BGHICCTBO. ATomMm. MOJIGKYJ'Ia. XHUMHMYECKHAM DJIEMEHT.

Amnotpornus. [IpocTeie u crioxHbIe BenecTBa. KauyecTBEHHBIN U KOJIMUECTBEHHBIN COCTaB
BelllecTB. XUMHUYECKUe 3HaKu U Gopmyiibl. OTHOCUTEIbHBIE aTOMHAs U MOJICKYJISIpHAs
maccel. KoamaecTBo BelecTna.

. OcHOBHBIEC 3aKOHBI XMMHHU. CTGXI/IOMGTpI/IH. 3aKoH COXpaHCHHUA MACChbl BCIICCTB. 3aKoH

ITOCTOAHCTBA COCTaBa BCIICCTB MOJIGKYJ'IHpHOfI CTPYKTYPBI. 3aKoH ABoraﬂpo H CJICACTBUA
HUX HETO.

. Ilepuogmueckuii  3akon J[.M. MengeneeBa. Otkpbitie J[.MI. MenaeneeBbM

[Tepuoanueckoro 3akona. [lepuonuueckuii 3akoH B popmynuporke J[.M. Menaeneena.

.HepnonnquKaﬂ Ta6J'II/II_[a XUMHYCCKHUX OJJICMCHTOB — rpa(bﬂquIcoe OTO6pa}KeHHC

nepuoandeckoro 3akoHa. CTpyKTypa MEpUOAMYECKOW TaOMUIbl: MEepUoabl (MaJible U
OO0JIBIIINE), TPYIIIHI (TJ1aBHAS U TOOOYHAS).

. Ctpoenue aroMa u nepuoandeckuid 3axkoH /.M. MenzaeneeBa. ATOM — CJIOKHasl 4acTHUIIA.

SAnpo (IpOoTOHBI W HEUTPOHBI) W IJNEKTPOHHAss obonouka. M3oromsl. CTpoenue
AJIIEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB MaJIbIX TIEPUOIOB.

OcoOEHHOCTH CTPOCHUS JICKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJIBIITUX TIEPHOIOB
(mepexoHBIX 37eMeHTOB). [loHATHE 00 OopOHTAISX. S-, p- U -OopOUTATH. DICKTPOHHBIC
KOH(UTYpaIMA aTOMOB XUMHYECKUX DJIEMEHTOB.

CoBpeMeHHas (GopMyJIHpPOBKA TMEPUOJAUYECKOT0 3aKOHA. 3HAUEHUE TMEPHOJIUYECKOTO
3aKOHA U TEPUOJUYECKOM CHUCTEMBI XUMHUUYEeCKUX 3ieMeHToB JI.M. Menneneea mist
Pa3BUTHS HAYKU U IOHUMAHUSI XUMUYECKOW KapTUHBI MUpAa.

WNonnas xumuueckas cBsi3b. Katnonsl, ux 00pa3oBaHue U3 aTOMOB B pe3yJibTaTe Mpoliiecca
OKHCJICHUS. AHWOHBI, UX o00pa3oBaHME€ W3 AaTOMOB B pe3yJbTaTe Impolecca
BOCCTaHOBJICHUA. MIOHHasA CBsA3b, KaK CBA3b MEXIY KATMOHAMH U AHWOHAMHU 3a CYET
AIEKTPOCTATUYECKOTO MpUTsHKeHUs. Kiaccudukaiys HOHOB: 10 COCTaBYy, 3HAKY 3apsa,
HAJIMYUIO TUAPATHON 0005104Kku. OHHBIE KpHucTamuinueckue penieTku. CBOKWCTBA BEILIECTB
C MOHHBIM TUIIOM KPUCTANIMYECKOU PEIICTKH.

KoBasieHTHass xumudeckas CBsi3b. MexaHU3M 00pa3oBaHUS KOBAJECHTHOW CBSI3H
(OOMEHHBIT ¥ JOHOPHO-AaKIENTOPHBIN). IEKTPOOTPHUIATEIIBHOCTh. KoBajeHTHBIC
MOJISIpHAsl M HEMOJIsApHas CBs3U. KpaTHOCTh KOBAJEHTHOM CBSI3UM. MOJIEKYJISIpHBIE U
aTOMHBIC KpUCTAJUIMYECKUE pemeTku. CBOMCTBA BEMIECTB C MOJICKYJISIPHBIMU U ATOMHBIMHU
KPUCTANINYECKUMHU PELIETKAMM.

Merannuueckass cBA3b. MeTamuiMueckass KpUCTaJUIMYeCKas pelieTka U MeTaulndecKas
XuMH4ecKas cBsi3b. Ou3nueckue CBOKMCTBA METAJIIOB.

ArperatHble COCTOSTHUS BEILIECTB U BOJOPOIHAS CBS3b. TBEp0E, KUAKOE U ra3000pa3Hoe
cocTosiHuA BemlecTB. [lepexon BemecTsa M3 OJHOTO arperaTHOro COCTOSIHUSA B APYTOE.
BonoponHas cBs3b.

Hucniepcubie cucteMbl. llonstue o gucnepcHod cucreme. JlucnepcHas ¢daza u
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13.

14.

15.

16.
17.

18.

19.

20.
21.

22.

23.

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

30.

nucnepcuonHas cpena. Kiaccudukauust aucnepcHbix cucteM. [oHsATHE O KOJUIOUIHBIX
cucTemax.

PactBopsl. PactBopenue. PactBopumocth BemiecTB. HachlllieHHBIE, HEHACBHIILICHHBIE,
NEPECHINICHHBIE PACTBOPHL. 3ABUCUMOCTh PACTBOPUMOCTHU Ta30B, )KUAKOCTENH U TBEPIBIX
BEIIECTB OT pa3InyHbIX (hakTOpoB. MaccoBasi 107151 paCTBOPEHHOTO BEUIECTBA.
DJIEKTPOJIUTAYECKAs [IUCCOLMANUA. OJEKTPOJIUThI W HEDJIEKTPOJUTHL. MeXaHU3MBbI
ANEKTPOIUTUYECKON AUCCOIMALMU ISl BEMIECTB C PA3JIMYHBIMH THUIIAMH XUMHYECKOMN
cBs3U. [ mapaTupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI.

Crenenb 3IyeKTponauTHUeckor auccouuanud. CuibHbIE U ciaOble  3JIEKTPOJIUTHI.
OCHOBHBIE MOJIOKEHUS TEOPUU AIEKTPOIUTUYECKON nrcconranuu. Kucinorel, O0CHOBaHHUS
Y COJIM KaK DJIEKTPOJIUTHI.

Knaccudukanus HeopraHnueckux COeAMHEHU U UX CBOMCTBA

Kucnots! u ux cBoiicTBa. KUCIOTHI Kak 3JIEKTPOIUTHI, X KIACCU(PUKALMS 110 Pa3TUIHBIM
npu3HakaMm. XUMHUYECKHE CBOWMCTBA KHCIOT B CBETE TEOPUM DIIEKTPOJIUTHYECKOMN
nucconua. OcoOEHHOCTH B3aMMOJIEUCTBHSI KOHIICHTPUPOBAHHOM CEPHOM U a30THOM
KUCIOT ¢ MeTayuiaMu. OCHOBHBIE CITOCOOBI MOTYUYEHUS KUCIOTHI.

OcHoBanusg U ux cBoicTBa. OCHOBaHUS KaK AJIEKTPOJIUTHI, UX KiacCHU(UKAIMUSI IO
pa3IMYHBIM TpU3HAKaM. XHMHYECKHE CBOICTBA OCHOBAaHUM B CBETE€ TEOPUU
ANEKTPOIUTUYECKON JHccouranuu. Pa3nokeHue HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHOBHBIE CTIOCOOBI TTOJTYYEHHS] OCHOBAHUI.

Comu un ux cBoiictBa. Conu Kak 3JeKTpoiauThl. Cojii CpelHHE, KHUCIIbIE U OCHOBHBIE.
XUMHAUYECKA CBOMCTBA COJIEM B CBETE€ TEOPUM DIIEKTPOIUTUYECKOW JIHCCOLIMALINH.
CriocoObl IOTy4eHHsI COJIEH.

IM'upponus comen.

Oxcunpl u ux cpoiictBa. ConeobOpasyromue U HecojeoOpasyrome okcuibl. OCHOBHBIE,
aMm(pOTepHBbIE W KHUCJIOTHBIE OKCHJBI. 3aBHCHMOCTb XapakTepa OKCHJa OT CTEIlEHU
OKHCIICHHSI 00pa3yloIIero ero meramia. XUMHYECKHEe CBOMCTBAa OKcHoB. IlomyudeHwue
OKCHUJOB.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccraHoBuTenbs W oKkucieHue. MeTol 3JeKTpOHHOro OajaHca s
COCTaBJICHUS] YPABHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

Ckopocth xuMuueckux peakiui. I[loHSTHE O CKOPOCTM XHUMHUYECKUX PpEaKIUU.
3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIHMH OT pPa3IudHbIX (DAKTOPOB: MPUPOJIBI
pearupyrommx — BEIIECTB, WX  KOHLEHTpPALMH,  TEMIIEpaTypbl,  IOBEPXHOCTHU
CONPUKOCHOBEHUS U UCIIOJIb30BaHUS KaTaIU3aTOPOB.

OO6patuMocTh XUMHUECKHUX peakiuii. OOpaTUMBbIe 1 HEOOPATUMbIC PEAKITUH. XUMHUYECKOe
PaBHOBECHE U CITOCOOBI €T0 CMEIICHHSI.

Turnbl KpUCTAUIMYECKUX PEMIETOK. YacThipl Jexamuye B y3JIaX KPUCTAUIMYECKOU
pemw€tku. Tun cBsi3u Mmexy yactunaMu. [Ipumepsl BemecTs. @u3ndeckue CBOMCTBA.
Koppo3sus merannoB. Xumuyeckas U 3JIEKTPOXUMHUYECKAsT KOPPO3HUSL.

Mertasuibl TIaBHBIX MOArPYIN. MeTaiibl MOOOYHBIX TOATPYIIIL.

DnekTpoan3. XMMUYECKUE UCTOYHUKH ToKa. [Ipolecc Ha aHOIE U HA KaTOAE.

I"anorensl. Haxoxnenue B nmpupoje. CTpoeHue u cBOCTBa aTOMOB. ['aioreHoBO10PO/IbI
Y TaJIOTE€HU/IBI.

Xanbkorensl. Cepa. Haxoxnenue B mnpupone. Ilomydenuwe Kucimopojga U CEpBL.
CepoB0omOpO/I, CEPOBOAOPOTHASI KUCIIOTA, CYIb(HIbL.
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31.

10.

11.

12.

13.

14.

15.

16.

['eHeTnyeckasi CBA3b MEXKIY KilaccaMyd HEOPTAaHMYECKHMX M OPraHUYECKUX BEIIECTB.
['eneTnuecku psx dEMEHTA — MeETaula. [ €eHeTUYeCKU psi dJIEMEHTa — HEMETasula.
['eneTndeckuii ps 37eMEHTa — METalIa, KOTOPOMY COOTBETCTBYIOT aM(POTEpHBIE OKCH/T 1
TUJIPOKCUL.

IIpumepHbIe 3a1a4 K IK3aMeHY
(OK 01, 02, 04, 07, IIK 3.2)

OcyliecTBUTE CIEAYIOIINE IPEBPALICHUSA:

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

Hanummre ypaBHEHUS peaku.

OcylecTBUATE CHAEAYIONINE TPEBPALICHUSA:

Fe(OH)s —> FeOHSO4 —>Fe2(SO4)3 —> FE(NOg)g —> FePO4

Hanumwnre ypaBHeHus peakuuid.

Hanwumure rpadudeckoe nzoopaxenue Gopmyssi Ca(HSOy), , Ha3BaHKME 3TOM COJH, KaKk
€€ MOXHO TOJIy4YUTh W IMPEBPATUTh B CPEAHIO, HOpMallbHYKO coib? Hanwummre
YPaBHEHHSI COOTBETCTBYIOIINX PEAKIUH.

YyuthiBass aMQOTEPHOCTh, HANUIINTE YpPaBHEHHUS PEAKIMM CIEIYIOIUX OKCHUIOB C
KHCJIOTOH | 11esioubio: PbO, ZnO, Mn,0Oy

CocraBbTe ypaBHEHUS PEAKIUH, C IOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBUTH CIIECAYIOIIHE
pEBPALCHNUS:

Hanb! cnenytromue okuciasl MetaiioB: CaO, CuO, ZnO, Fe,03 , Mn,0O; . Yka3ars, kakue
U3 HHUX OCHOBHBIE, KHCIOTHbIE U amdorepHble. HamucaTe ypaBHEHUS peakiuit
PacTBOPEHHUSI 3TUX OKHCIJIOB B KUCIIOTE U LIEJIOYH.

Kaxkoe u3 ykazanHbIx BeriecTB OyeT pearupoath ¢ KOH?

A|203 , NoOs ,CI’z(SO4)3 , B&(OH)Z . HPO; , Zn(OH)z, CuO.

Hanummre ypaBHeHUs peakuuil.

OcymecTBuTh cieayromuii 1uki npespainenunii: CaCl, - Ca(NOs3), — CaCO; —» CaO —
Ca3(P04)2.

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

CocTaBbTe MOJICKYJISIPHBIE W MOJICKYJSIPHO-UOHHBIE YPAaBHEHUS THAPOIU3A COJICH:
Ba(CN), ,CrCls.

[TonOepute Mo nBa ypaBHEHHUS B MOJEKYJSIPHOM BHUAC K KKIOMY U3 MOJICKYJSPHO-
nonHbIX: Cu(OH),+2H* =Cu?* +2H,0.

CocTtaBbTe MOJICKYJISIPHBIC U MOJICKYJISIPHO-UOHHBIC YPaBHEHUsI ruiposin3a cojieit: NazPOq
,MgClz

[TorapHo cMeraiu pacTBOPHI CJICAYIONINX BEIIECTB, HAMMUIIIUTE HOHHBIE peaKIui OOMEeHa:
MgCl,+KOH-

CocTaBbTe MOJIEKYJSIDHBIE W MOJIEKYJISIPHO-HOHHBIE YPAaBHEHUS THAPOIU3A COJICH:
Na,C,04 , NH.Br.

[TogOepute Mo Ba ypaBHEHUS B MOJEKYJSIPHOM BHUAE K KKIOMY U3 MOJEKYJSIPHO-
noHHbIX: Fe?* +20H = Fe(OH),].

CocTaBbTe MOJIEKYJSIDHBIE W MOJIEKYJISIPHO-HOHHBIE YPAaBHEHUS THUAPOIU3A COJICH:

Ca(CN);, Cr(NOs) .
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217,

28.

29.

30.

[TonapHo cMmenanu pacTBOPHI CAEAYIOMIMX BEIIECTB, HATUIIINTE HOHHBIE PEAKIIMK OOMEHA:
Ba(OH), + HCl—

CocraBbTe cXxeMy HOHHOTO OanaHca u nmogoepute ko3 dunreHTsl B peakuuu: HzAsOsz +
KMnO4 + H,SO4— H3ASO4 + MNSO,4 + KoSO4 + HO .

VYKaxuTe OKUCIUTENb U BOCCTAHOBUTEIb B JJAHHOUW pEaKIIUH.

CocraBbTe cxeMy 3JIEKTPOHHOT0 0ajianca u moaodepute ko3 OUIMEHTHI K peakiun: KaS +
KMnO4+ H,SO4 -» MnSO4 + S + K,SO4 + H0 .

Kakoe BemiecTBO SIBISIETCS OKUCIHUTENIEM, a KaKOoe€ BOCCTAaHOBUTENEM B MpEAbIAYIEH
peakuu’?

CocTaBbTe cXeMy HOHHOro OanaHca W moadOepute Kodddumuentsr B peakiuu: HCl +
K,Cr,0;— CrCl; + KCI + Cl, + H,0 .

YKaXHATE OKUCITUTETh K BOCCTAHOBUTEIb B JJAHHOW PEaKITHH.

CocraBbTe cxeMy MOHHOro OanaHca u moadepute koddduimenTsl B peakun: SNSO4 +
KMnO4 + H,SO4— Sn(SO4)2 + MnSO, + K,SO4 + H,0 .

YKaXHATE OKUCITUTETh K BOCCTAHOBHUTEIb B JAHHOW PEaKITHH.

CocraBbTe cxeMy HOHHOTO OanaHca u nogadepure KodhOUIIMEHTH B pEaKIUu:

Na,FeO, + Cl, +NaOH — Na,FeO, + NaCl + H»,0 .

YKaKATE OKUCITUTETh ¥ BOCCTAHOBUTEIb B JJAHHOW pEaKIINH

OcCymecTBUTh MUK TPEBPANECHU:

Fe(OH)s —> FEZ(SO4)3 —> FE‘(NOg)g —> Fe(OH)3 —> FGzOg.

3aKOHYMTE ypaBHEHUS CIIEAYIONIUX MPEBPALCHU:

K,0,+KI+H,S0O,—

K;0,+KMnO4+ H,SO4,—

KBr+ H,S0O,—S0,...

Kl+ H,SO,—H,S....

KCIO3+KNO3;—

Pacronoxkute Bertectsa, popmyiibl kKoTopeix CoHs—NH;, NH3, (CeHs)NH u CsHsNH,, B
MOPSJIKE YCUIICHUS OCHOBHBIX CBOMCTB. [10sICHUTE OTBET.

Haiimute wmaccoByr0 MO0 THAPOKCHIA HATpusi B pacTBOpE, IMOJIYYEHHOM TpHU
B3aumojeiicteuu 0,69 r. Hatpus u 130 M. BojbI.

B 400 r. 5%-ro pactBOopa rmapokcuaa Hatpus gobdaBuiau 0,92 r. Hatpus. Beraucnure
MacCOBYIO JIOJIIO MIETIOYHU B TTOJIyYEHHOM PacTBOPE.

JlaHbl deThIpe BEIIECTBA: JUXpPOMAT HATPHs, KOHIIEHTPHUPOBAHHAS CEpHAs KHCJIOTA,
TUAPOKCUT TUTHs, propua kanus. Hanummre ypaBHEHHS Y€THIPEX BO3MOXKHBIX PEaKIIUN
MEXy STUMHU BEIIECTBAMH.

JlaHbI BOJTHBIE PAaCTBOPHI CEPOBOIOPOAA, OpoMa, THIPOKCHIA HATPHS, XJIOPHOU KUCITOTHI.
Harmmmte ypaBHEHHS 4eTHIPEX BO3ZMOXKHBIX PEAKIIUN MEXIY STUMHU BEIIECTBAMH.
O6pazen Hatpus Maccoi 0,5 r. momectunu B Boay. Ha HelTpanuzanuio mogydyeHHOTO
pactBopa uzpacxonoBaiu S1,1 r. 1,5%-#1 consiHOM KMCIOTHI. Beruncnure MaccoByrO JOJIHO
HaTpus B oOpasue (B %).

Kputepuu oneHky 3HaHUH B paMKax K3aMeHa.

Ilpy BBICTABIEHUMH OLICHKHA IIPENOAABATENb PYKOBOACTBYETCA CIELYIOLIUMHU
KPUTEPUSIMMU:
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5 (OTAMYHO) - CTYIEHT TMOKa3biBaeT TIiayOOKHEe OCO3HAaHHbIE 3HAHUS TI0
OCBEIIAeMOMY BOTMPOCY, BIAJACET OCHOBHBIMU MOHSATHUSIMU, TEPMHHOJIOTUEH; ONEPUPYET
KOHKPETHBIMU 3HAaHUSAMH W YMCHHUSMH 10 (PU3HUKE, OTBET IOJHBINA, JOKA3aTCIHHBIN,
YETKUI, TPpaMOTHBIM (BO3MOXKHA OJHA HETOYHOCThb, OIHKCKA, KOTOpash HE SBIAETCS
CJIEICTBHEM HE3HAHUS WU HEMOHMMAaHUS Y4eOHOTO MaTeprana).

4 (XopoIlo) - CTYJIEHT IMOKa3bIBACT TNIYOOKOE M IOJIHOE YCBOCHHUE COACPKAHUS
Marepualia, YMEHUE MPABUIBLHO U JOKA3aTeJbHO H3JIaratb MPOTPaMMHBIN Marepuall.
JlonyckaeTt OTJenbHbIE HE3HAUUTEIbHBIE HETOUHOCTU B (JOPME U CTUJIE OTBETA.

3 (YIOBJIETBOPUTENBHO) - CTYACHT MOHMUMAET OCHOBHOE COJIEp)KaHHUE Y4YEOHOU
IpOrpaMMmbl, YMEET MOKa3blBaTh MPAKTUYECKOE NPUMEHEHHE TOJYyUYEeHHbIX 3HAHUU.
BwmecTe ¢ Tem onyckaeT oTAeNnbHbIe OIMOKHU, HETOYHOCTH B COIEPKAHUU U 0(OPMIICHUN
OTBETA; OTBET HEJOCTATOYHO TOCIIEIOBATEINICH, I0KA3aTEJICH U TPaMOTEH.

2 (HEYIIOBJIETBOPUTEIHHO) - CTYJIEHT UMEET CYIECTBEHHbIE MPOOEIbl B 3HAHUSX,
JIOIyCKaeT OIMMOKM, HE BbIJEISET TJABHOIO, CYIIECTBEHHOro B otTBeTe. OTBET
MMOBEPXHOCTHBIN, 0€3/10Ka3aTEIbHbIN, JOMYCKAIOTCS PEUEBBIC OLIUOKH.

4.3 OCOBEHHOCTH PEAJIU3AIIMM YYEBHOM JUCHMUILIAHBI «XUMUS»
JUUISI UTHBAJIMIOB U JIUI[ C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMHUA
37I0POBbS

[Ipu 0Oy4eHuu Il C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3I0POBbS YUUTHIBAIOTCS UX
WHJIUBUTyaJIbHBIC NCUX0(U3NIECKUE 0COOEHHOCTH. OO0yucHue WHBAJIAI0OB
OCYIIECTBIISIETCSI TAK)KE B COOTBETCTBUU C MHIUBUYyIBHON MPOTPAMMON peabuiinTanuu
uHBanuAa (MpU HAIMYUN).

Jlyist muin ¢ HapyIIeHUEeM CIyXa BO3MOXKHO MPEIoCTaBiIeHUE yueOHOM nHbOopMaIiu
B BU3yaJIbHOU ¢opme (KpaTKMi KOHCHEKT JEKIIMM; TEKCThl 3a/JaHHil, Hare4aTaHHbIS
YBEJIMYCHHBIM IIPUPTOM), HA ayJAUTOPHBIX 3aHATUSX JOIMYCKACTCS MPUCYTCTBUE
ACCHUCTEHTA, a TaKXKe CypAONEPEBOTUYUKOB U TU(DIOCYPIOTIEPEBOTINKOB.

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISIETCS B THUCBMEHHOU (Qopme:
00yYaroIIMIiCsl MUCBbMEHHO OTBEYAET HA BOMPOCHI, TUCbMEHHO BBHITIOTHSET MPAKTUYECKUE
3ananus. Joxnan (pedepar) Takke MOKET ObITh IPEACTABIECH B MUCbMEHHOU QopMme, TpH
9TOM TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMHU K€, a TpeOOBaHMS K KadeCTBY
U3JIOKEHHUS MaTepuaa (MOHITHOCTh, KaueCTBO pPEeUH, B3aUMOJICHCTBUE C Ay IUTOPUEH U T.
1) 3aMEHSIIOTCSI Ha COOTBETCTBYIOIIME TpeOOBaHUS, MPEIbSBISEMbIE K MUCHMEHHBIM
pabotam (kaduecTBO OOPMIICHHS] TEKCTA U CIUCKA JIUTEPATyphl, TPAMOTHOCTb, HAJTUYHE
WJUTIOCTPALIMOHHBIX MATEPUAJIOB U T.1.).

[IpomexyTouHast aTTecTauusl IJid JIMI C HAPYUIEHUSMHU CIyXa MPOBOJAUTCS B
MMCbMEHHOW (opMe, TIPH ITOM HCIONB3YIOTCA OOIMe KpUTepuu oleHuBaHus. [lpu
HEOOXOAMMOCTH BpEeMsl TMOJTOTOBKH K OTBETY MOXET ObITh yBenuwdeHo. Jlms muip ¢
HapyIIEHUEM 3PEHHUSI TOTYCKAETCsl ayIHalibHOE TPeIoCTaBIeHNE HHGOPMAIINH, a TAaKKe
UCIOJIb30BAHUE HA ayIUTOPHBIX 3aHITHUSIX 3BYKO3AIUCHIBAIOLIUX YCTPOUCTB (TMKTO()OHOB
u T.4.). [omyckaercs mpUCYTCTBHE Ha 3aHATUSAX ACCUCTEHTa (IIOMOIIHUKA),
OKa3bIBAIOMIETO OOYYaIOIUMCS HEOOXOAMMYI0 TEXHUYECKYI0 TOMOIIb. Texkymui
KOHTPOJIb YCIEBAEMOCTU OCYIIECTBIAeTcsT B ycTHOM ¢opme. Ilpu mnposenenuun
IPOMEKYTOUYHOM aTTecTaluu JIJIs JIUI] C HAPYIIEHUEM 3PEHHS TECTUPOBAHUE MOXKET ObITh
3aMEHEHO Ha YCTHOE COOeCceI0BaHME 110 BOIIPOCAM.
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i iir ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMU 370POBbsI, UMEIOIIUX HaPYIICHHS
OTIOPHO-/IBUTATEIBFHOTO ammapara, Ha ayJUTOPHBIX 3aHATUAX, a TAK)KE TPU MPOBEICHUH
MPOIIETyp TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAIIUHA MOTYT OBITh
MPEIOCTaBICHB HEOOXOAMMBIC TEXHHUYECKHUE CpEICTBA (TMEPCOHATBHBIA KOMITBIOTED,
HOYTOYK WJIM NPYTOM TaKET); MOMyCKAeTCs TMPUCYTCTBHUE ACCHCTEHTa (aCCHUCTEHTOB),
OKa3bIBAIOIIETO O0YyYarOMMCS HEOOXOAUMYI0 TEXHUYECKYIO MOMOIIb (3aHATH pabouee
MECTO, MIEPEIBUTATHLCS 10 ayIMTOPHH, POYNUTATH 3a/1aHnE, 0OPMHUTH OTBET, OOIIATHCS C
MpernojaBaTesieM.
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