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1. IMACIHHOPT PABOYEM IHPOI'PAMMDbI YYEBHOM
JUCIUAIIVIMHBI O1.07 XUMMU S

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouas mporpamma y4eOHON NUCHUIUIMHBI SBISIETCS YACThIO TPOTrPaAMMBI TI01-
TOTOBKHU crernuaauctoB cpeanero 3BeHa (ganee — I[IICC3) B coorBercTBUU ¢ PI'OC
CIIO no cneunansHoctr 23.02.01 OpraHu3anys nepeBO30K U yIpaBiIEHUE HA TPaHC-
nopTe (1o BUaaMm)

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHU
CIEeNUAJIMCTOB CPeIHEro 3BeHa:
VY4ebHast TUCIMIUIMHA BXOIUT B 0011eo0pazoBaTenbHbii 1iuki [TTICC3.

1.3 Leiu 1 TpeGOBaHUs K pe3yJIbTaTaM OCBOCHHSA YU4eOHOM JMCIHIIIHHbI:

B pe3ynbrare ocBoeHUs y4eOHOM NUCHUIUIMHBI O0yUYaOLUIC JOHKEH T0CTHYb
CIIEAYIOIINE PE3YIIbTATHI:

JIUYHOCHMHbLE:

- OCO3HAHHUE 00YYaIOIIUMUCS POCCUICKON IPaKIaHCKOM UIEHTUYHOCTH;

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIICHHUIO;

- HAJIMYME MOTHUBAIIMKU K OOYYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- [IeJICHANPaBJIECHHOE Pa3BUTHE BHYTPEHHEN NMO3WUILMM JIMYHOCTH HAa OCHOBE Y-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoAoB Poccuiickon denepannn, UCTOPUIECKUX U
HAllMOHAIBHO-KYJIbTYPHBIX TPaaulUi, (POPMUPOBAHUE CUCTEMBI 3HAYUMBIX IIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIIMOHHOTO MUPOBO33PEHMS, NMPABOCO3HAHUS,
HKOJIOTUYECKOM KYJIBTYpPbl, CHOCOOHOCTH CTaBUTh LEIH U CTPOUTD KU3HEHHBIE JIaHBI;

- YyBCTBO T'OPJOCTH M YBAXKEHHS K MUCTOPUU M JOCTHIKEHHUSIM OTEUECTBEHHOM
XMMHYECKON HayKd; XUMHUYECKHM TIpaMOTHOE IMOBEACHHE B MNPOQPeCcCHOHAIBHOM
JESITEIBHOCTH M B OBITY MIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMU, MaTepHallaMu
U IIPOLIECCAMU;

- TOTOBHOCTb K INPOJOJKEHUIO 00pa30BaHUs UM TOBBIIIEHUS KBaJTU(UKALUUA B
n30paHHOW Tpo(ecCHOHaTbHON JEATENBPHOCTY W OOBEKTHBHOE OCO3HAHHE POJIHU
XUMUYECKUX KOMIETEHIUH B 3TOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIIMIEHHS COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO
pa3BUTHS B BHIOpaHHON TPO(ecCHOHATBHOM eI TeIbHOCTH;

MemanpeomemHbie:

- OCBOEGHHBIE OOYYAIOUIUMHUCA MEXIPEIMETHbIE TOHSTHS W YHUBEpCaIbHbIC
yueOHbIe AeCTBUs (PEeryIATUBHBIC, T03HABATEIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTH MX MCIIOJIb30BaHUS B MMO3HABATEIBHON M COLIMATILHOM MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IJIAHUPOBAHUIO U OCYILECTBJICHHUIO Y4eOHOU nes-
TEJBHOCTH, OpPTraHU3aIMi yueOHOTO COTPYIHUYECTBA C MEJAarornyeCKuMu pabOTHUKA-
MU U CBEPCTHHKAMHM, K YYaCTHIO B MOCTPOCHUU MHAMBHUIyabHOW 00pa3oBaTeIbHON
TPAeKTOPHH;

- OBJIAJICHUE HaBbIKAMU y4eOHO-HCCIIEIOBATENBCKOM, TPOSKTHOM U COIUATBLHOM
JEATEIbHOCTH;



- HUCHOJB30BAaHME pA3IUYHBIX BHUJOB IIO3HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX ONEpanuil (MMOCTAaHOBKHM 3ajaud, (HOpMYIHpPOBAHMS
TUIIOTE3, aHAJIU3a U CUHTE3a, CPaBHEHUS, 0000ILEHNUs, CUCTEMAaTU3alluH, BbISBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBsI3€H, TOMCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJOB) JJIs
pelIeHHs TOCTaBJICHHOM 3a/layd, MPUMEHEHUE OCHOBHBIX METOJOB IO3HAHMS
(HaOnrofieHNs, HAY4YHOIO S3KCIEpUMEHTa) /I M3Y4YeHHUs pPa3judHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M IIPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTb
CTaJIKUBAThCA B MpodeccuoHalbHOi cdepe;

- WUCHOJB30BAaHUE PA3TUYHBIX HCTOYHUKOB [UIsl TIOJIYYEHHUS XUMHUYECKOU
uHbOpMaIlMK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTh MJIs JOCTIKEHHUS XOPOIIHUX
pe3ynbTaToB B MpodhecCuoHaIbHOU cdepe;
npeaMeTHbIE:

- chopMHpPOBAaHHOCTH MPEJCTABICHUIA: O MaTepUATHHOM €IHMHCTBE MUpA, 3aKO-
HOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUW NMPUPOIBL; O MECTE U 3HAUEHUU XUMHHU B CH-
CTEME €CTECTBEHHBIX HayK U €€ POJIM B 00E€CIIEUeHUN YCTOMYMBOTO PA3BUTHUS UEIOBE-
4YeCTBa: B PELIECHUHU MPOOJEM SKOJIOTMUYECKOM, SJHEPreTHYeCKON U MUILEBOM Oe3omac-
HOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHMM HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHHKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOIO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTMUECKH 0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM CpeE;

- BJIaJICHUEC CHUCTEMON XMMHUYECKHUX 3HAHWW, KOTOpas BKIIIOYAET: OCHOBOIMOJIA-
TaroIINe TOHATHUS (JOTOJHUTEIHHO K CUCTEME TTOHITHI 6a30BOTO YPOBHS) - U30TOIIBI,
OCHOBHO€ M BO30YXKJIEHHOE COCTOSIHHE aToMa, TMOpUAN3AIUs aTOMHBIX OpOHUTaleH,
XUMHYECKasi CBSI3b («O» U «TT — CBSI3b», KPATHBIE CBSI3U), MOJIIpPHAs KOHIICHTPAIIHS,
CTpyKTypHasi ¢opmyrna, wu3oMmepust (CTpyKTypHas, TIeoMeTrpuyeckas (LIuc-TpaHc-
M30MEpHsl), TUIIBI XUMUYECKUX PEAKIM (TOMO- U T€TepOreHHbIE, 00paTUMbIe U HEOO-
paTUMBbIE), pacTBOPHI (MCTUHHBIC, JUCIEPCHBIC CUCTEMBI), KPUCTAJUIOTUIIPATHI, CTe-
NEHb TUCCOLMAIUY, AJIEKTPOJIN3, KPEKUHT, pU(OPMUHT); TEOPHUH U 3aKOHbI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAalllhe B OCHOBE NMOHUMaHUs MPUYHMHHO-
CTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN, COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU
BElIECTBA Ha aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YpPOBHSX; IpeACTaBiie-
HUSL O MEXaHM3MaX XMMHUYECKHX PEaKIMM, TEPMOAMHAMUUYECKUX U KUHETUYECKHX 3a-
KOHOMEPHOCTSAX UX MPOTEKAHMs, O XUMUYECKOM PaBHOBECHM, TUCIIEPCHBIX CHCTEMaX,
(akTOIIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTAaBe, MOJYyYEeHUH U OE30MacHOM WHC-
M0JIb30BaHNHU BOKHEHININX HEOPTAHUYECKUX M OPTAaHUYECKUX BEIIECTB B OBITY M MpaK-
TUYECKOW NEATETHLHOCTH YeOBeKa;, OOIIMX HAYYHBIX MPUHIMUIAX XUMHUYECKOTO IMPO-
U3BOJICTBa (HAa MpUMEpPE MPOM3BOACTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJa, Tiepe-
paboTku HeDTH);

- ¢(hOpMHUPOBAaHHOCTH YMEHUH BBISIBIISITh XapaKTePHBIC MTPU3HAKN U B3aUMOCBS3b
U3YYEHHBIX MOHSATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS MPHU ONMHMCAHUU CTPOE-
HUS U CBOMCTB HEOPTraHMYECKUX W OPraHMYECKHUX BEILECTB U MX MPEBPAILCHUH; BbIsB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUU C MOHATUSMHU U TNPEACTABICHUSMHU APYTUX
IpeaIMEeTOB Jisi 00Jiee 0CO3HAHHOTO TOHUMAaHUS U OOBSICHEHUS CYIIHOCTH MaTepHallb-
HOTO €IMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHbIE XUMUUECKHE 3HAHUS 111 OOBSICHEHUS
U TIPOTHO3MPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHOHAYUYHYIO TPUPOY;
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- c(pOpMHUPOBAHHOCTh YMEHHM HCIOJIB30BaTh HAMMEHOBAHUS XUMHUYECKUX CO-
€IMHCHUN MEXKIYHApOJHOTO CO03a TEOPETUUECKOW M MPHUKIATHOM XUMHUM U TPUBHU-
aJbHbIC HA3BAHMS BEIIECTB, OTHOCAIIMXCS K U3YUYEHHBIM KJIaccaM OPraHUYECKUX U He-
OPraHUYECKUX COCTMHEHUI; UCIIOIb30BAaTh XUMUUYECKYIO CUMBOJIUKY JIJI1 COCTABIICHUS
bopMyJl HEOPTaHMYECKUX BEIIECTB, MOJCKYISPHBIX M CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUYeCKUX BEIECTB; COCTABIISITh YPaBHEHUS
XUMHYECKMX  pEaKkIuid W PacKpblBaTb  MX  CYHIHOCTh:  OKHUCJIHWTEJIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM COCTABJICHUS AIEKTPOHHOTO OajaHca 3TUX
peaKkIuii; peakinuii FOHHOro OOMEHA MYTEeM COCTABJICHUS MX TOJIHBIX U COKPAIIEHHBIX
VWOHHBIX YPaBHEHHUI; pEaKklHil TUAPOIN3a, PEaKMil KOMIUIEKCOOOpa3oBaHus (Ha MpH-
Mepe T'HJIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUSA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMHU U 3aMUCIMHU YpaB-
HEHHUM XMMHUYECKHUX PEAKIIUM;

- c(hOpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCKHEe BEIIECTBA M XHUMUYECKHE pEaKIMH, CaMOCTOSITEIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPHUM ISl KJIACCU(PUKALMKU H3YYaEMBIX XHMHUYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTaB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMNICKAINIMUX K
OTIpPEJICTICHHBIM KJIaCCaM U TpYIIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHU/IBI,
TUAPOKCUIBI, COJIA; YTIEBOAOPOBI, MPOCThIe IPUPHI, CHUPTHI, (PEHOIBI, aTbIAECTUIbI,
KETOHBI, KAapOOHOBBIE KHUCIOTHI, CIIOKHBIC J(PUPHI, KUPBI, YIICBOAbI, AMHUHBI,
AMUHOKHCJIOTBHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIIBHON MTPOBEPKU TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- ¢(hOPMUPOBAHHOCTh YMEHUM MOJTBEPKIaTh HA KOHKPETHBIX MIPUMEpax Xapak-
TEp 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUMN OT KpaTHO-
CTH W THIA KOBAJCHTHOMN CBS3M («O» M «TT — CBS3b»), B3AUMHOI'O BJIUSHHUS aTOMOB U
IpynI aTOMOB B MOJIEKYJIaX; a TaKKe OT OCOOCHHOCTEW peanu3alliid pa3InyHbIX Me-
XaHU3MOB ITPOTEKAHUs PEAKLUN;

- cOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30Y>KJICHHOM COCTOSTHUH) U MOHOB XMMHUYECKHX dJIEMEHTOB 1-4 Te-
puonoB Ilepuoanueckoit cuctemsl .M. MeHnneneeBa u ux BAICHTHBIE BO3MOXXHOCTH,
UCIIOJIB3YsI TIOHATHSI «S», «P», «d-d2JIEKTPOHHBIC» OPOUTAIIN, YHEPTETUIECKUE YPOBHU;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3ye-
MBIX MU COECUHEHUH IO NMEPUOIaM U TPYMIaM;

- BJIAJICHUE CUCTEMOM 3HAHUW O METOJAaX HAYyYHOTO IO3HAHMS SBJICHUU NPUPO-
JIbI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MPUMEHATH 3TH 3HAHUS MPU
HKCTIIEPUMEHTAILHOM HUCCIEOBAHUM BEIIECTB M I OOBSICHEHUS XUMHUUYECKHUX SIBJIE-
HUM, UMEIOIIMX MECTO B MPUPOJIE NMPAKTUUECKON JIESITETbHOCTH YEJIOBEKA U B MOBCE-
JTHEBHOM >KU3HHU,

- ¢(hopMUPOBAHHOCTh YMEHHUI MPOBOAUTH PACUECTHI IO XUMUYECKUM (HopMyiaM
¥ YPaBHCHMSIM XMMHUUYECKHX PEaKIUi C UCIOJIb30BaHUEM (DU3MUECKUX BETUYUH (Mac-
Chl, 00bE€Ma Ta30B, KOJMYECTBA BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIUYE-
CTBEHHOU CTOPOHBI: PacUeThl IO HAXOXACHUIO XUMUYECKON (DOpPMYJITBI BEIECTBa; pac-
YeThl MacChl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOAYKTA PEAKIUH, €CIIH OJIHO W3 HC-
XOIHBIX BELIECTB JAHO B BHJIE PACTBOPA C ONPEACIECHHOW MACCOBOW JOJIEH PaCTBO-
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PEHHOTO BENIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); PacueThl MaCCOBOW WIIA
O00BEMHOM JI0JIM BBIXOJIa MPOAYKTA PEAKIUHU; PACUEThl TEIUIOBOTO A deKTa peakiuid,
O0OBEMHBIX OTHOIIICHUM Ta30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3UILIKUNA SKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUSI OBITOBOM M MPOU3BOJICTBEHHOU
JeSATEILHOCTH YeJIOBEeKa, CBSI3aHHON ¢ MepepadOTKOM BEIIeCTB; MCIOJIb30BaTh MOITY-
YEHHbIC 3HAHUS ISl IPUHITUS TPAMOTHBIX PEIICHUM MpoOJieM B CUTYalMsIX, CBsI3aH-
HBIX C XUMHUEH;

- c(hopMUPOBAaHHOCTh YMEHUN CaMOCTOSITEILHO TUIAHUPOBATH W MIPOBOJIUTH XU-
MUYECKUN SKCIIEPUMEHT (MOJIyYeHUE U U3YUEHUE CBOMCTB HEOPTaHUYECKUX U OpraHu-
YECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIMU YTIIEBOJIOPOAOB PA3JIMUYHBIX KJIACCOB U KHC-
JIOPOJICOIEPKAIMX OPraHUYECKUX BEHIECTB, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10
pacro3HaBaHUIO0 HEOPTaHUYECKUX U OPTAHMYECKUX BEIECTB) C COOJIOICHUEM MPABUI
0e3omacHOro oOpalleHusl C BellecTBaMu U J1abOpaTOpHBIM 000pyI0BaHuEM, (hopmy-
JUPOBAThH 1I€JIM UCCIICAOBAHMS, MPEJOCTABIATh B Pa3IMUHON (HOpMe pe3ynbTaThl IKC-
IIEPUMEHTA, AHAJIU3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(hOPMHUPOBAHHOCTh YMEHUM OCYIIECTBIISTH II€JICHANPABICHHBIN MOMCK XUMU-
4yecKoi MH(popMaIuy B pa3UYHbIX UCTOYHUKAX (Hay4dHas U yuyeOHO-Hay4yHasi JTuTepa-
Typa, CpeicTBa MaccoBoi MH(opMaluu, cetb MHTepHET U Ipyrue),KpUTHYECKH aHa-
JU3UPOBATh XUMHUUYECKYIO HH(]OpMaIuio, mepepadaThiBaTh €€ U UCIOIb30BaTh B COOT-
BETCTBUU C MTOCTABJIICHHOW y4eOHOI 3a/1aueii;

- c(popMHUPOBAHHOCTh YMEHUW OCO3HABAaTh OMACHOCThH BO3JICUCTBUS HA YKUBbBIC
OpPraHU3MbI OIPEICIICHHBIX BENIECTB, MOHUMAsI CMBICIT TOKA3aTelIsl MPECIbHON JOMY-
CTUMOM KOHIEHTpAILUM, U MOSCHATHh Ha MPUMEPaX CHOCOObI YMEHBIICHUSI U MPEIOT-
BpAILICHUA UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA.

Ilpogheccuonanvnaa nanpagieHHocms yueoHoU OUCUURIUHBL «XUMUD)
MpearnosaraeT mejeHarnpaBIeHHOEe MPUMEHEHHE TIeAarornueckiux CpecTB, obecrneun-
BAIOIIMX HE TOJBKO (POopMUpOBaHUE Y OOYYAIOMIMXCS 3HAHUM, YMEHUN, HABBIKOB I10
y4eOHOM UCUUILIIMHE, HO U pa3BUTHE MHTEpPEca K IaHHOW MPpodeCcCur Wi Crelraib-
HOCTH, IIEHHOCTHOE OTHOIIECHHE, MPO(EeCCUOHATBHBIX KAYE€CTB JUYHOCTU OYAYIIETO
CIICLIMAJIUCTA.

1.4. KoinyecTBO 4acoB HA OCBOEHHE MPOrPaMMbl Y4eOHOM TUCHUIINHBI:
MaxkcumanbHON yueOHOM Harpy3ku oOyuaromerocsi /8 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ayIUTOPHOM y4eOHOM Harpy3Ku 00ydaronierocsi 78 4acos;



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Bup yueOHoii paboTbl
( B.T.4. mpodecCHOHAIbHO-OPHEHTHPOBAHHOE COIEePKAHME)

O0beM yacoB

MakcumajbHas yyeOHasi HArpy3ka (Bcero mo mporpamMme JuCHHUILIMHBI) 78
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 78
B TOM YHCIIE:

JICKIINH, YPOKH 48
U3 HUX NpoghecCuOHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUEe 2
IPAKTUYECKHE 3aHSTHS 20
U3 HUX NpoghecCuOHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUEe 4
71a00paTOPHBIE 3aHATHS 10

IIpome:kyTouyHas aTTecTanus - MG @epeHIHPOBAHHBbIN 3a4eT




2.2 TemaTuuecKuii iiaH u coaepxkanue yueonoii gucuumauabl O1.07 Xumus

Conep:xanue yueOHOro MaTepuasa, JJjadopaTtopHbie U NPaKTHYECKHe
3aHATHS, CAMOCTOSITE/IbHAs padoTa 00y4yaronierocsi, Kypcopasi pado-

Koabl
KoMIeTeHui, gopmMmupo-

HanmenoBanue . Oo0bem YpoBennb
Ta (MPOEKT) (EC/IH NMPeyCMOTPEHBI ), HHbIE BUAbI y4eOHOl padoThl B BAHHIO KOTOPBIX CIOCO0-
pa3/1esioB U TeM 4yacoB OCBOEHHA
COOTBETCTBUM C YUeOHBIM ILIAHOM CTBYeT 3JIEeMEeHT MPorpam-
( B.T.4. npogeccnoHAIbHO-0PHEHTHPOBAHHOE COAePKAHME) MBI
1 2 3 4 )
1 cemecTp 34
Pa3nes 1. OcHOBBI CTPOEHUSI BelllecTBa 6 JIM4HOCTHBIE, MeTamnpeaMeT-
HbIE W TIPEJAMETHBIE KOMIIe-
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4 TEHIIMH B COOTBETCTBUH C
Crpoenne aTomoB . ®I'OC cpemanero obmiero 06-
- CoBpemeHHast MoJienb CTpoeHUs: aTomMa. CUMBOJIMYECKUH SA3BIK XUMUHU.
SHMHISCEY 2 XUMUYEeCKUH 3JeMeHT. DIeKTpoHHasi KoHpurypauus atoma. Kinaccudu PasOBanHA, ~ YTBCPAUICHHOTO
MEHTOB U MPpUPOJA ) p q ypal B ) npukazoM MuHucrtepcTa 00-
XHMHYECKOI cBsi3n | KM XHMHYECKHX DJIEMEHTOB (S-, P-, d-onemeHTsl). BaneHTHbIE d7I€K- pasoBaHEL B Haykn PO or
TpoHBI. BaJleHTHOCTh. DIEKTPOHHASI IPUPOAA XUMHUYECKOW CBSA3U. DIEK- 17.05.2012 No 413
TPOOTPHUIATENHHOCTh. BUABI XUMUYECKON CBs3M (KOBAJICHTHAsl, HOHHAs, 2 1 o -
MeTaJlJTN4ecKasi, BOAOPOIHAS) U CIIOCOOBI €€ 00pa30BaHMUs.
Ilpogheccuonanvno-opuenmupogannoe cooeprcanue.
CtpoeHre aTOMOB XMMHUECKUX DJIEMEHTOB, BXOJAAIIUX B COCTaB HEPTHU U
rasa ( a3oT, yriiepoa, BoJopo, kuciaopoa, pochop, cepa).
IIpakTuyeckoe 3ansitue Ne 1 Pemienue 3agaHuil Ha MCIOJIb30BAHUE XH-
MUYECKOW CUMBOJIMKM M HAa3BaHUM COEAMHEHUN 110 HOMEHKJIAType MEXIy-
HapOJIHOTO COK03a TEOPETUYECKON W MPUKIAJTHOM XMMHHM M TPUBHUAJIBHBIX
Ha3BaHWM JJI1 COCTABJICHHS XUMUYECKHX (OPMYI IBYXaTOMHBIX COEIHHE-
HUM (OKCUIOB, CyIb(GUIOB, TUAPUIOB U T.M.) U APYTUX HEOPTraHUYECKHUX 9 5
COEIMHEHUH OTJENbHBIX KJIACCOB.
[IpakTnyeckue 3aaHus Ha YCTaHOBJIEHUE CBSI3U MEXJY CTPOCHHUEM aTo-
MOB XMMHUYECKUX DJIEMEHTOB U MEPUOJUYECKUM M3MEHEHUEM CBOMCTB XU-
MUYECKUX 3JIEMEHTOB M HUX COEJAMHEHUN B COOTBETCTBUH C MOJIOKEHHUEM
[Teproanueckoi CUCTEMBI.
Tema 1.2. Coaep:xxanue yueOHOro MmaTepuaJia 2




Iepuoguyeckui
3aKOH M TalJuua
JI.LA. MenaeneeBa

Ilepuonnueckas cucrema xumuueckux siemeHToB J[.M. MeHnneneesa.
®usnueckuit cmbica [lepuonunueckoro 3akona .M. MengeneeBa. 3ako-
HOMEPHOCTU HU3MEHEHHUs CBOMCTB XHMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX
MMM TPOCTHIX U CJIIOKHBIX BEHIECTB B COOTBETCTBUU C IOJOKEHUEM XU-
MHYECKOTO iemeHTa B llepuoanyeckoi cucreme. MUpOBO33pEHUECKOE U
Hay4yHoe 3HaueHue llepuoamueckoro 3akona .M. Menneneesa. [Iporuo-
3bl JI.MI. MenneneeBa. OTKpbITHE HOBBIX XMMHMUYECKUX 3JIEMEHTOB. Perie-
HUE TPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha XapakTe-
pU3AIUI0 XUMHUYECKHX 3JEMEHTOB «MeTalmnieckne/HeMeTalInIecKue
CBOMCTBA, 3JIEKTPOOTPUILIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBET-
CTBUM C WX BJICKTPOHHBIM CTPOCHUEM U TIOJIO)KCHHUEM B NEPHOIUYECKON
cucreMe XxuMuueckux 3jaemeHToB .M. MenaeneeBay

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XHUMHYECKHX peak-
1107071

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukarus u THIIBI XUMHYECKUX PEaKIUil ¢ y4acTHeM HeOpraHude-
ckux BemecTB. CocTaBlieHNE YPaBHEHUN peakluii COeAMHEHUS, Pa3IoKe-
HUS, 3aMeIIeHHsl, OOMEHa, B T.4. pPEaKIUi TOpPEHHUS, OKUCIICHUS-
BOCCTAaHOBJIECHHS.

ypaBHeHI/ISI OKHCJIICHUA-BOCCTAHOBJICHU . CTGHGHB OKHUCJICHUA. OKI/ICJ'II/I-
Telb U BOCCTaHOBUTENb. COCTaBlieHWE M YpaBHHBAHHE OKHCIHTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN METOJOM IJIEKTPOHHOTO Oanmanca. OKUCIn-
TEIbHO-BOCCTAHOBUTENBHBIE PEAKIMH B TPUPOJE, MPOU3BOJCTBEHHBIX
poreccax v )KU3HEACITeTbHOCTH OPTaHU3MOB

IIpakTyeckoe 3anaTHe Ne2 KonanuecTBEHHbIE OTHOLIEHUS B XWMHHU.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUHN M PACUETHI IO YPABHEHUAM
XUMHUYECKHMX peakiuil. Mosib Kak €IMHHIA KOJIMYEeCTBa BellecTBa. Mo-
JsIpHasi Macca. 3aKOHbI COXPaHEHMsI MacChl MU SHEPTUU. 3aKOH ABOTrajpo.
Monsipabiii 00beM razoB. OTHOCHUTEIbHAS MJIOTHOCTH ra3oB. PacueTsl mo
YPaBHEHMSIM XUMHYECKUX DPEAKLUUH C HCIOJIb30BAaHMEM Macchl, oObema
(HOpMaJbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA.

IIpodeccrnonaLHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (CoAepKaHUE MPUKJIATHOTO MOIYJIA)

Tema 2.2. DiexkTpo-

Conep:xaHue yueOHOIro MaTepuasa

JIM9HOCTHBIC, METampeaMeT-
HbIE W TIPEJAMETHBIC KOMIIE-
TEHIIMd B COOTBETCTBUHU C
®I'OC cpemanero obmiero o06-
pa3oBaHUs, YTBEPKICHHOTO
npuKazoM MuHucTEpCcTBa 00-
pasoBanuss u Hayku P® or
17.05.2012 Ne 413
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JUTHYECKAS JUCCO-
AN ¥ HOHHBIN
o0MeH

Teopus snexTponuTuyeckod nuccouuauuu. MoHbl. DHEKTpOJIUTHI, He-
anexkTponuthl. Peakunu nonHnoro ooMena. CocraBieHue peakuii HOHHO-
ro oOMEHa IIyTEM COCTABJICHUS UX IIOJHBIX U COKPALIEHHBIX HOHHBIX
ypaBHeHUH. KuCIOTHO-OCHOBHBIE peakIUu. 3aJaHus Ha COCTaBIICHUE
VMOHHBIX PEaKLIAMN.

KonTpoabHas padora Ne 1 CTtpoeHue BEIIECTBA U XMMHUYECKUE PEaAK-
002078

JlabopaTopHoe 3ansiTue Ne 1

JIaboparopHas padota « THITbI XUMHYECKHX PEaKIUii».

HccnenoBanue TUTIOB (IO COCTaBY M KOJIMYECTBY MCXOJHBIX U 00pa3yro-
IIMXCS BEIIECTB) M MPU3HAKOB XMMUYECKHUX peakuuii. [IpoBeneHue peak-
U MOHHOTO OOMEHa, OMpEJCIICHUE CPEIbl BOJHBIX PACTBOPOB. 3aJlaHUs
Ha COCTABJICHHE MOHHBIX PEaKIIHI

Pa3nen 3.Ctpoenue u

cBOlicTBa HEOPraHu4e€CKMUX BE€UICCTB

16

Tema 3.1. Knaccudu-
Kalusi, HOMEHKJIaTypa
U CTPOCHHUE Heopra-
HUYECKUX BEIIECTB

Conep:xanue yueOHOro MaTepuaJia

[Ipenmer Heopranuueckoil xumuu. Kraccudukaius HEOPraHHUECKUX
BemecTB. [IpocThie U cioxHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOMKHBIX
BELECTB (OKCUABI, TUAPOKCUIBI, KUCIOTHI, COJM). B3anmocBs3b Heopra-
HUYECKUX BEIIECTB. ATperaTHble COCTOSIHUSI BemiecTBa. Kpucrammmde-
ckue U amopdHbIe BellecTBa. THMBI KPUCTAIUTMUECKUX PEIHIETOK (aToM-
Hasi, MOJIEKYJISIpHAs, MOHHAs, METaJUTHUecKas). 3aBUCUMOCTh (PU3HUECKUX
CBOMCTB BEIllECTBAa OT THMNA KPUCTAUIMUECKOW PEHIEeTKU. 3aBUCUMOCTH
XUMHYECKON aKTHBHOCTH BELIECTB OT BHAA XUMHYECKOHW CBSI3H M THIIA
KPUCTATMYECKON pemeTKu. [[puarnHbpl MHOTOOOpa3Hsl BEIIEeCTB

JInmgHOCTHBIE, MeTanpeaMeT-
HbIE W TIPEIMETHBIC KOMIIe-
TEHIIMA B COOTBETCTBHUH C
®I'OC cpennero obuiero o6-
pa3oBaHUs, YTBEPIKIECHHOTO
npuKa3oM MuHHCTEpCTBa 00-
pasoBanuss U Hayku P® or
17.05.2012 Ne 413
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IIpakTyeckoe 3ansaTHe Ne 3

HomeHknaTypa HEOpraHMYeCKUX BEIECTB: Ha3BaHUE BEILIECTBA UCXOMS U3
UX XUMHUYECKOU (POPMYIBI MM COCTABICHHE XUMHUYECKOW (POpMYIBI HC-
X0JIs U3 Ha3BaHUs BemecTBa o mexayHapoanoi (MIOITAK) unu tpuBu-
QIbHOM HOMEHKIIaType. PemieHne mpakTHYecKuXx 3aJaHuil Mo Kiaccupu-
Kallui, HOMEHKJIAaType M XMMHUYECKMM (OpMyJlaM HEOPraHMYECKHX Be-
IIECTB Pa3JUYHbIX KJIACCOB (YrapHbIM ras, yriaekucibli ra3, aMMHaK, ra-
IIE€Has U3BECTh, HErallleHas U3BECTh, UThEBAs COJIA U APYI'HX): Ha3bIBaTh
U COCTaBIIATH (POPMYIIBI XUMHUUECKUX BELIECTB, ONPENCIIATh MPUHAIICHK-
HOCTb K KJIaccCy.

HcTouHnkn XumMuueckoi nHpopMaIyu (CpeIcTB MacCOBOW MH(OPMAITHH,
cerb UnTepHer u apyrue). Ilouck nHpopmanuu no Ha3BaHUSM, UIEHTH-
duKaTopam, CTpYKTYpHBIM (opMyIam

Tema 3.2. dusuko-
XUMHYECKHE CBOI-
CTBa HEOPTraHUYECKHUX
BEIICCTB

Coaep:xxanue yueOHOro MaTepuaJia

Mertannel. O0mue Gpusnueckue U XuMHUYecKue cBoiicrBa meranios. Cro-
coObl MoTy4YeHHs. 3HaU€HHE METAJIJIOB U HEMETAJUIOB B MPHUPOJE U KU3-
HEJIeATENIbHOCTU 4YeJOBeKa M opraHu3MoB. Kopposus MeTayioB: BUIBI
KOPPO3HH, CTIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

Hemerannpl. O0mue ¢uznyeckne U XUMHUYECKHE CBOWMCTBA HEMETAJUIOB.
Tunuunsie cBoiictBa HemetaioB [V— VII rpynn. Knaccudukamnus u Ho-
MEHKJIaTypa COeMHEHUN HemeTaluioB. KpyroBopoTsl OMOTEHHBIX dJIeMEH-
TOB B IPUPOJIE

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB (OK-
CUJOB, TUAPOKCHUJIOB, KUCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B H3MEHE-
HHUM CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCIMHEHNMN, BBICIIINX OKCH-
JIOB U TUPOKCHJIOB

JInyHOCTHBIE, MeTanpeaMeT-
Hbl€ U IPEJAMETHbIE KOMIIE-
TEHIIMA B COOTBETCTBUM C
®I'OC cpemanero obmiero 06-
pa3oBaHMs, YTBEP)KICHHOIO
npukazoM MuHucrepcTa 00-
pazoBaHuss U Hayku PD ot
17.05.2012 Ne 413

12




IIpakTnyeckue 3anaTuss Ne 4 CocraBieHHE ypaBHEHUH XMMHMUYECKHUX
peaklMii ¢ y4yacTUEeM HPOCTBIX U CJIOKHBIX HEOPraHWYECKHUX BELIECTB:
METaJUIOB U HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAJLIIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUUYECKUX KHUCIIOT, OCHOBAaHUHN U aM(pOTEPHBIX THIPOK-
CHJIOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.
Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha CBOM-
CTBa, COCTaB, IOJyuyEeHUE U OE3011aCHOE HCIIOJIb30BAHUE BAKHEHIIMX He-
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON AESITEIHOCTU YeJIOBEKA.
Ilpogpeccuonanvno-opuenmupogannoe cooepircanue.

CocraBiieHUE ypaBHEHUM XMMHYECKUX PEAKIMl TOpPEeHHs] MPUPOIHOIO
ra3a u He()TEIpoOyKTOB.

Tema 3.3. Uneutu-
¢dukanus HeopraHu-
YECKHX BEILECTB

Coaep:xanue yueOHOro MaTepuaJia

JlaGoparopHoe 3ansiTue Ne 2

JlaboparopHass pabora «MmeHTU(UKAHMS HEOPTAHHUUYECKUX BEIIECTBY.
Pemennie sxcriepuMeHTaIbHBIX 3a/1a4 M0 XMMHUYECKUM CBOMCTBAM METall-
JIOB ¥ HEMETAJUIOB, MO PACMO3HABAHUIO U TOJNYUYCHHIO COCTUHEHUN Me-
TaJJIOB ¥ HeMeTauioB. MaeHTudukanus HeopraHn4eckux BEIIECTB C HC-
IIOJIb30BAHUEM HX (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IX CBOfICTB, XapaKTCPHBIX Kayde-
CTBEHHBIX peakuuid. KaduecTBeHHBIE peakIMu Ha cynbdar-, KapOoHAT- U
XJIOpUA-aHUOHEBI, HA KATUOH aMMOHHMA.

KonTpoubsnas pabora Ne 2 CBolicTBa HEOPraHUYECKUX BELLIECTB

JAD®K-cpexnnii 6a/u1 10 TEKYIIUM OLICHKAM yCIIeBAeMOCTH

2 cemecTp

44

Pa3nen 4.CTtpoeHue H CBOMCTBA OPraHMYeCKUX BeleCTB

26

Tema 4.1. Knaccudu-

Conep:xanue yueOHOro MaTepuaJia

HI/I‘-IHOCTHBI@, MCTaIpEeaAMET-
HbIC W TPEIAMETHBIC KOMIIE-
TEHOUU B COOTBCTCTBHU C
®I'OC cpennero obiero 06-

13




Kallusi, CTPOCHUE U
HOMEHKJIaTypa opra-
HUYECKUX BEIECTB

[losiBiieHHE U pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [Ipeamer opra-
HUYECKOW XMMHMH. MecCTO M 3HaueHue OpraHu4ecKOd XMMHM B CUCTEME
€CTECTBEHHBIX HayK.

XVMMHYECKOE CTPOCHHME KAK IOPSNOK COCOUHEHHsS aTOMOB B MOJIEKYJIE
COIIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XMMHUYECKOTO
CTpOEHHUs oOpraHndeckux coenuHeHud A.M. ByrtnepoBa. YriepoaHsiil
CKEeJIET OpPraHu4YeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XH-
MHYECKOr0 cTpoeHHs MoseKyil. M3omepus u usomepsl. [lonstue o pyHk-
nuoHanbHOM Tpymnmne. Pagukan. [IpuHOMnbl KinaccupUKaMU OpraHuye-
CKHX COeIMHEHUH. MexXnyHapoiHas HOMEHKJIAaTypa U IPUHIUIIBI HOMEH-
KJIaTypbl OpraHu4eckux coenunHeHui. [londarue o6 a3orcomepkalux co-
€IMHEHUX, OMOJOrMYecKH aKTUBHBIX BellecTBaX (YIJIeBOAAX, KHpaXx,
Oenkax U Jp.), BBICOKOMOJIEKYJISPHBIX COEAUHEHUSIX (MOHOMED, MOIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3anaTue Ne S HomeHknaTypa OpraHM4eCKUX COEIUHE-
HUN OTHENbHBIX KJIAcCOB (HACHIIICHHbIC, HEHACHIIIEHHBIE U apoMaTHye-
CKHE YTJIEBOJIOPO/bI, COUPTHI, (PEHOJIBI, albIETH/Ibl, KETOHbI, KAPOOHOBbBIE
KUcToThl U ap.) CocTaBieHUE MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(dopMysl OpraHMYECKHX BELIECTB OTIEJIBbHBIX KJIACCOB, HUCIOJb3YS HX
HA3BaHUS MO0 CHCTEMAaTHYEeCKOW M TPUBHAIBLHOM HOMEHKIAType (dTHIIEH,
aleTWJIeH, TIULIEepuH, QeHon, (GopMmanblerus, YKCyCHas KHCIOTa, TJIH-
1uH). Pacders mpocTeiimeit popmyssl OpraHudecKoi MOJIEKYIIbI, UCXOS
U3 JIEMEHTHOTO cocTaBa (B %).

pa3oBaHMs, YTBEPKIACHHOTO
npuka3oM MuHucrepcrsa o0-
pasoBanus U Hayku P® or
17.05.2012 Ne 413

Tema 4.2. CsoiicTBa

Conep:kaHue y4eGHOI0 MaTepuasia

12

HI/I‘-IHOCTHI)IG, MCTaIpeaAMET-
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OpPTraHUYECKUX CO-
eIUHEHNI

DU3UKO-XUMUYECKHE CBOMCTBA OPraHMYECKHUX COCIMHEHUM OTHEIbHBIX
KJIacCOB (0COOEHHOCTH KJIacCU(HUKAIIMY U HOMEHKJIATypbl BHYTPH KJlacca;
TOMOJIOTHYECKUH psii U oOmast popmyna; u3oMepus; puU3nvecKue CBO-
CTBa; XUMHUYECKHE CBOMCTBA; CIIOCOOBI IMOTYUYEHUS):

— IpeeNbHbIE YIIIeBOJAOPO/IbI (aJKaHbl U IIUKIOoATKaHkl). ['opeHue merta-
Ha KakK OJINH M3 OCHOBHBIX UCTOYHHUKOB TEIlJIa B IPOMBIIUICHHOCTH U ObI-
Ty. CBOMCTBa MPUPOAHBIX YIJIEBOJOPOJOB, HAXOXKJIECHUE B IMPUPOJE U
MIPUMEHEHHUE AJIKAHOB;

— HeTpeJebHbIe (AJIKeHbI, aJTKUHBI U AJIKQAUEHbI) U apOMATUYECKUE YT-
neBoAopoabl. ['opeHue aneruaeHa Kak UICTOYHUK BbICOKOTEMIIEPATypPHOIO
IJIAMEHM JJISI CBAPKU M PE3KU METAILIIOB

— KHCJIOPOJCOAEpKalle COeAUHEHUs (CIMPTHI U (EeHOJbl, KapOOHOBbIE
KHUCJIOTHl U 3(UpPBI, anbIeTUAbl U KETOHBI, XKHUPHI, YriaeBosl). [IpakTude-
CKO€ NPUMEHEHHE STWIEHIJMKOJS, IiuiepuHa, ¢eHona. IIpumenenue
dopmanbpaernia, aneTaabAernaa, YKCYCHOM KHCIOTBHL. Mblla Kak COJU
BBICIIMX KapOOHOBBIX KHCIOT. Morolue cBOHCTBA Mblila

— a30TcojieprKallie COeAMHEHNsI (AMUHBI 1 aMUHOKHCIIOTHI, Oeniku). Brico-
KOMOJIEKYJISIpHbIE ~ COEIMHEHHMsS  (CHUHTETHYeCKHMe M OHOJIOTMYECKHU-
aKTUBHbIE). MoOHOMep, MoiuMep, CTPYKTypHOoe 3BeHo. [lomumepusanus
STWJIEHA KaK OCHOBHOE HAIPABJIEHHUE €r0 UCIOJIb30BaHU.

I'eneTnyeckas CBsI3b MCXKY KilaCCaMU OPraHNYCCKUX COG)II/IHCHI/Iﬁ

IIpakTyeckoe 3ansaTue Ne 6 CBolicTBa OpraHMYECKUX COEAMHEHUN OT-
JENbHBIX KJIACCOB (TpUBMAJIbHAS M MEXAYHApoJHas HOMEHKJIaTypa, XH-
MHYECKHE CBOMCTBA, CIIOCOOBI MOMYyYSHHS): peAeIbHbIC (AIKaHbl U LUK~
JI0AJIKaHbl), HENpeebHbIe (aJIKEHbI, aIKUHBI U aJIKaJHEHbl) U apOMaTH-
YeCKHe YTIeBOJOPObI, CHUPTHI U (PEHOIIbI, KApOOHOBBIE KUCIOTHI U 3(HU-
pBI, aJIbJIETU]IBI U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BEICOKOMOJIEKYIISP-
HBbIE COEIMHEHUs. 3aJlaHusl HA COCTaBJIEHHE YpaBHEHUIl XMMHMUYECKUX pe-
aKLMH ¢ y4acTHEeM OpPraHMYeCcKHX BEIIEeCTB Ha OCHOBAaHHMM MX COCTaBa U
CTPOECHUS

HBIE U TPEIAMETHBIC KOMIIE-
TEHIUX B COOTBETCTBUHU C
®I'OC cpennero obdmero 06-
pa3oBaHus, YTBEP>KICHHOIO
npukazoM MuHucrepcTa 00-
pa3oBanuss u Hayku P®D ot
17.05.2012 Ne 413
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IIpakTnueckoe 3ansaTHe Ne 7 CocTaBieHHE CXEM peakLUil (B TOM 4ucIe
[0 MPEUIOKEHHBIM 1IETIOYKaM MPEBPALICHUI), XapaKTepU3YIOIUX XUMHU-
YECKUE CBOMCTBA OPraHMUYECKUX COEAMHEHMH OTAEIbHBIX KJIAcCOB, CIIOCO-
Obl UX MOJYYEHHUS U Ha3BaHUE OPraHUYECKUX COEJUHEHUH MO TPUBUAJIb-
HOM WIM MEKYHApPOJHOM CUCTEMAaTU4YECKOM HOMEHKIIATypeE.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/laHUil Ha CBOIi-
CTBA OPTaHUYECKUX COEIMHEHUHN OTJENbHBIX KJIACCOB

JlabopaTopnoe 3ausitue Ne 3 JlaGoparopnas pabota «IIpeBpamienus op-
FaHUYECKUX BEIIECTB MPHU HarpeBaHum». [lonydeHue 3THiieHa U U3ydeHHUe
ero cBoicTB. MoenupoBaHue MOJIEKYJI M XMMHUYECKUX MPEBpallleHUui Ha
IIpUMepe 3TaHa, ITUJIEHA, alleTUIIEHa U JIp.

Tema 4.3.
Unentuduxamus op-
FaHUYECKUX BELIECTB,
VX 3HAQYCHUE U NIPHU-
MEHEHHE B OBITOBOI U
MPOU3BOACTBEHHOMN
JEATENIbHOCTH YENO0-
BEKa

Coaep:xanue yueOHOro MaTepuaJia

buooprannueckue coequnenus. [Ipumenenne u Ouosornyeckas poiyib yr-
1eBoI0B. OKHCIIEHUE YIJIEBOJAOB — MCTOYHUK DHEPIMM KUBBIX OpPIraHU3-
MoB. O0nacTu npuMeHeHUs] aMUHOKUCIOT. [IpeBpalieHus 6eIKoB MUy B
opranusMe. buonornueckue ¢pynkuuu 6enkoB. buonornueckue GpyHKIuN
*KUpoB. Ponb opraHnnyeckoil XMMUK B pelIeHUH MpoOIeM MUIleBon 0es3-
OIIACHOCTH

Ponb opranmyeckoil XMMHHM B pelIeHMH NMPOOJIEM SHEpPreTudeckon 0es-
OIIACHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUU HOBBIX MaT€pUaJIOB, HOBBIX
MCTOYHUKOB SHEPrUH (aJIbTEPHATUBHbBIE HCTOYHUKH 3HEeprun). OnacHoOCTh
BO3/JCICTBUS HA JKHUBBIE OPraHM3Mbl OPraHMUYECKUX BELIECTB OTIEIbHBIX
KJIaccoB (YIJIEBOIOPO/bl, CIUPTHI, (PEHOJBI, XJIOPOPTaHUYECKUE IMPOU3-
BOJIHBIE, QJIBJIETHIBI U 1pP.), CMBICI IIOKa3aTels MPEAEIbHO JAOMYCTUMOMN
KOHIEHTpaluu

JIM4HOCTHBIE, MeTanpeaMeT-
Hble M IpeJMETHbIE KOMIIe-
TEHIIMA B COOTBETCTBUM C
®I'OC cpemanero obmiero 06-
pa3oBaHMs, YTBEPKICHHOIO
npukazoM MuHucTepcTBa 00-
pazoBaHus U Hayku PD ot
17.05.2012 Ne 413
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JlaGopatopHoe 3ansaTHe Ne 4 JlaGopatopHast pabota: «/neHTHdHUKaMs
OpPraHUYECKUX COCIUHEHUH OTAEIbHBIX KiaccoB» MneHTuduxauus opra-
HUYECKUX COEIUHEHUH OTAEIbHBIX KJIaCCOB (HA INpPUMEpPE allbJEIHJIOB,
KpaxMaia, YKCYCHOM KHCIIOTbI, OEJIKOB H T.II.) C MCIIOJIb30BaHUEM UX (Pu-
3UKO-XMMHMUYECKUX CBOWMCTB M XapaKTEPHBIX KA4E€CTBEHHBIX peakuui. Jle-
HaTypauus Oenka pu HarpeBaHuM. L{BeTHble peakuun 6enkoB. Bo3HuKHO-
BEHUE aHAIMTUYECKOTO CUTHAjJa C TOYKU 3PEHUS XMMHUYECKUX IPOLIECCOB
IIPYU NPOTEKAaHUM KaueCTBEHHOM peakiiH, MO3BOJSAIOIIEH UACHTUPHUIIUPO-
BaTh IPEIOKEHHBIE OPTAHUYECKUE BEIIECTBA

KourpoabHasa padora Ne 3 Crtpykrypa U CBONCTBa OpraHMYECKHUX Be-
LIECTB

Pa3znen 5. KuHeruyeckue U TepMOJUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYe-

CKHUX peakuuii

CKopOoCTh XUMHYE-
CKHUX pEaKIIHil.
XUMHUYECKOE paBHO-
BecHe

Coaep:xanue yueOHOro MaTepuaJia

CKOpOCTh peakiMy, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (AaKTOPOB: MPUPOJIBI
pearupyromux BeIecTB, KOHIEHTPAMKY PEarupyroIMX BEIIEeCTB, TEMIIe-
paTypel M TJIOUIAJU PEAKLHUOHHOM MOBEPXHOCTH. TemioBble 3PQeKThl
XUMHUUYECKHUX PEAKIMi. DK30- U SHA0TEPMUUYECKUE, PEAKLIUH.
OO6patumMocTh peakiuil. XUMHYECKOE PABHOBECHE M €r0 CMEIEeHHE O]
JEHCTBUEM pa3IMUHBIX (AKTOPOB (KOHILEHTpAILUs PEareHTOB WIIH Ipo-
IYKTOB PEaKINH, AABJICHUE, TEMIEpATypa) Ul CO3JaHHUs ONTHUMAJIBHBIX
YCIIOBHMM MPOTEKAHMS XUMHUUYECKUX nporieccoB. [Ipuanun Jle [larense

IIpakTnyeckue 3anaTusi Ne 8 PemieHue npakTUKO-OpPHEHTHUPOBAHHBIX
3alaHUi Ha aHAM3 (PaKTOPOB, BIUSIOMIUX HA W3MEHEHUE CKOPOCTH XH-
MHUYECKOM peakiyu, B T.4. C MO3MLIUN HKOJOTHUYECKH IIeecO00pa3HOro
MOBE/IEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LIETSX COXPAHEHUS CBOE-
ro 370pOBb U OKPYXKAIOIIEW NMPUPOIHON cpenpl. Pemienue npakrtuko-
OPHUEHTHPOBAHHBIX 3a/JIaHUN Ha npuMeHeHue npuHnuna Jle-lllarense mis
HAXO0X/IEHNs HAIpPaBJICHUS CMELEHUSI PAaBHOBECUS XUMUUYECKON peakun
U aHanu3 (PaKTOPOB, BIUSIOIIMX HAa CMELIEHHE XUMUYECKOTO PaBHOBECHS

JIM9HOCTHBIE, METaIIPeIMET-
HBIC M IPEIMETHBIC KOMIIe-
TEHI[UU B COOTBETCTBUH C
®I'OC cpennero obriero 0o-
pa3oBaHUs, YTBEPKICHHOTO
npukazoM MuHucTepcTBa 00-
pa3oBaHus U HayKu PO ot
17.05.2012 Ne 413

Pa3znea 6. PacTtBopbl
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Tema 6.1.
[TonsiTHe 0 pacTBOpax

Conep:xanue yueOHOro MaTepuaJia

PactBopenne kak ¢usumko-xumuueckuii mpouecc. PactBopsl. CriocoOs
HPUTOTOBIICHHSI PAacTBOPOB. PacTBopuMocTs. MaccoBasi 10151 pacTBOpPEH-
Horo BemiecTBa. CMBICHT IOKa3aTeNsl MPeAeIbHO AOIYCTUMON KOHLIEHTpa-
IIM ¥ €r0 UCIO0JIb30BaHNE B OLIEHKE SKOJIOTHYECKOIl 0€30MacHOCTH.
[TpaBuiia HKOJIOTUYECKHU 1ENIecO00pa3HOro MOBEICHUS B OBITY M TPYJIOBOM
JICATEIIFHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3/I0POBbS M OKpYXKaromen
NPUPOIHON Cpelbl; ONACHOCTh BO3/ICHCTBHS Ha JKMBbIE OPTaHU3MBI OIpe-
JICTICHHBIX BEIIECTB.

Pemnienne mpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJlaHU HA PacTBO-
PBI, UCTIOJIb3YeMbIE B OBITOBOW U MPOU3BOJICTBEHHOH ESTEIBHOCTH YeIO0-
BEKa

Tema 6.2. Uccieno-
BaHHE CBOMCTB pac-
TBOPOB

Conep:xanue yueOHOro MaTepuaJa

JIM9HOCTHBIE, METamnpeaMeT-
HbIE W TIPEJAMETHBIC KOMIIe-
TEHIIMd B COOTBETICTBUHU C
®I'OC cpemgnero obmiero 06-
pa3oBaHUs, YTBEPKICHHOTO
npukazoM MuHHCTEpCTBA 00-
pasoBanus U Hayku P® or
17.05.2012 Ne 413

JlaGopaTopnoe 3ansatue Ne 5 JlaGopatopuas pabora «lIpuroroBnenue
pacTtBopoB». [IpuroroBiieHne pacTBOpOB 3alaHHON (MAaccOBOM,%) KOHIICH-
Tpauuu (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIPOCAMHM) U OIpEJEICHUE
Cpelbl BOAHBIX pacTBOPOB. Pelienue 3a1a4d Ha IPUTOTOBIIEHUE PACTBOPOB

IpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHueE (CoAep:KaHNe TIPUKIATHOTO MO/TYJIs1)

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeATEJbHOCTH Y€JI0BEKA

XuMus B OBITY U TIPO-
U3BOJCTBEHHOU Jies-
TEIILHOCTH YeJIOBEeKa

Coaep:xanue yueOHOro MaTepuaJia

Hogeilmme nocTHKeHUsT XMMAYECKOM HAYKU U XUMHYECKOM TEXHOJIOTHH.
Ponp xumum B oOecrieueHUH SKOJIOTHYECKOM, YIHEPTeTUYECKON U TMHIIe-
BOM 0€30MacHOCTH, Pa3BUTUU MEIWIMHBL [IpaBmia mowcka W aHamu3a
XUMHUYECKOH MHPOpPMAIMH U3 Pa3IUIHBIX UCTOYHUKOB (Hay4yHas U y4uel-
HO-Hay4yHas JIMTepaTypa, CpeAcTBa MaccoBoi MHpopmaiuu, cetb MuTtep-
HET)

JIM4HOCTHBIE, METANpeIMET-
Hbl€ U IpPEeJIMETHbIE KOMIIE-
TEHIUX B COOTBETCTBUU C
®I'OC cpemanero obmiero 06-
pa3oBaHus, YTBEPKIECHHOIO
npuKazoM MuHHcTEpCcTBa 00-
pasoBanus U Hayku PO or
17.05.2012 Ne 413
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IIpakTnyeckoe 3ansaToe Ne 9 Ilouck U aHaIM3 KEWCOB O MPUMEHEHUH
XMMHUYECKHUX BEUIECTB M TEXHOJOTUH C ydeToM Oynymiedt mpodeccuo-
HaJIbHOM JACATCIIbHOCTH 110 TEMaM: BayKHEHIIIHE CTPOUTCIIBHBIC MATCPU-
anbl, KOHCTPYKLIMOHHbIE MaTepHallbl, KPACKH, CTEKJIO, KEpaMUKa, MaTe-
puajibl JJIA 3JICKTPOHUKH, HAHOMATCPpHUAJIbl, TCKCTUJIBHBIC BOJIOKHA, HC-
TOYHUKHM SHEPTUH, OPraHUYECKHUe U MHUHepaibHble yaoOpeHus, JeKap-
CTBCHHBLIC BCIIICCTBA, OBITOBAS XUMHUSL.

3amurta: [IpencraBnenue pe3yabTaToB pelIeHUs KeHcoB B popMe MUHU-
JIOKJIaJ1a ¢ MPEe3EHTalHEM.

Ilpogheccuonanbho-opueHmuposannoe cooeprcanue.

[Touck u aHaNMM3 KEHCOB O MPUMEHEHHH C YI€TOM Oyaymieit mpodeccuo-
HAJIbHOW JEATENLHOCTH MO TeMaM: XUMUSI B HEpTera3oBoil oTpaciu, Xu-
Mmusi HehTH u rasa.

IIpome:xxyTouHasi arTecTanus no gucuumimue (auddepeHIMPOBAHHBIN 3a4eT)

Bcero

78
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3. YCJOBUS PEAJIN3AIIUU ITPOT'PAMMbBI YYEBHOM JIAC-
IUIIJINHbI

3.1 TpeOoBaHusi K MUHMMAJBLHOMY MaTepHAIbHO-TEXHUYECKOMY olecreye-
HMI0 Y4eOHOU TMCUMIINHBI

Peanuzanus mporpamMmbl AUCHUIUIMHBL TpeOyeT HalIUuusg y4yeOHOTro KaOuHeTa
XUMUH, JTJA0OPATOPUHM XUMUU ISl IPOBEACHUS 3aHATUIA JIEKIIMOHHOTO THUIIA, MPaKTHYe-
CKHX, J1a0OpaTOPHBIX 3aHATHI, B TOM YHCIE TPYNIOBBIX, HHIUBUIYAIbHBIX, TUCHMEH-
HBIX, YCTHBIX KOHCYJIbTAIlM/, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM aTTeCTallUU.

O6opynoBanue:

- pabouee MecTO MpenoaBaTes;

- CIIELUATIM3UPOBAaHHAA MEOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yUarouXxcs);

- IOCKa YYCHHUYECKaS.

Texuuyeckue cpeacTBa 0OydeHHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEAUNHBIN TPOEKTOP, IKPAH.

VY4eOHO-HaTJISIHbIE TOCOOUS: TIaKaThl, y4eOHO-HATJIAIHbIE Toco0usi, oOecreyu-
BAIOIIME TEMATUYECKHE WILTIOCTPAIlMU MO paboueil mporpaMme AUCIUIUIMHBI, B TOM
YHCIie, BUJICO-ayITM0 MaTepUalIbl, KOMIIBIOTEPHBIC MPE3CHTAIIUH.

Kommbrotep umeeT A0CTyn K 3JIEKTPOHHO-OMOIMOTEUHBIM CHUCTEMaM, BBIXOJ B
rJ100anpHyI0 ceTh IHTEpHET, OCHAIIEH JUIIEH3UOHHBIM IIPOTPaMMHBIM 00€CIIECYEHUEM.

3.2. Y4eOHO-MeTOAMYECKOE 1 HH(POPMALIMOHHOE O0ecriedeHue peau3a-
UM y4eOHOM TUCHMILIMHBI

1. Audunorenona, .B.Xumusi: yaeOHUK U TIPAKTUKYM JJIsl CpeHEro mpodec-
cuoHasibHOTO oOOpasoBanus/ W.B.Andunorenosa, A.B.babkos, B.A.IlomkoB.— 2-e
U311, ucrp. u gorn.— Mocksa: M3natensctBo FOpaiit, 2020.— 291¢.— https://urait.ru/

2. Apremenko A.W. Opranwnueckas xumwus: yueOHuk /AWM. ApremeHko.- 5-¢
u3., ucap.- MockBa: KHOPVYC, 2020.- 536¢.- (Cpennee npodeccuoHaibHoe 00pa3o-
Banue). [ISBN 978-5-406-00916-1

3. EcrecrBo3nanue. Xumus/ I'abpuensu O.C. , OctpoymoB WU.T. - 6-¢ u3x., cTep.
— M.: Axanemus, 2020.- 240c.https://academia

4. Audunorenona, U. B. Xumus: yueOHUK 1 MPaKTUKYM ISl CpeHETO Tipodec-
cuoHasibHOTO oOpazoBanus/ M. B. Audunorenora, A. B. babkos, B. A. ITonkos.- 2-¢
U31I., UCIp. U Aoi.- Mocksa: U3narensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

5. Xumust: 3agaun u ynpaxuenus/ Epoxun FO.M. - 1-e uzn. — M.: Akaaemus,
2019.- 288c.https://academia-library.ru/

6. Apremenko A.W. Oprannueckas xumus: yueOHuk /A.H.ApTeMeHko.- 5-e u3j.,
ucrp.- u pom.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'nmunaka, H.JI. O6mas xumus : yuebnoe nmocodbue / I'muuka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHeT-pecypcesl



https://urait.ru/
https://academia/
https://urait.ru/
https://academia-library.ru/
https://www.book.ru/book/924050
https://www.book.ru/

8. www.pvg.mk. ru (onmumnuana «Ilokopu BopoObeBbI ropbi»).
9.www.hemi.wallst. ru (OOpa3zoBaTenbHbIi CAUT 7151 IKOJIBHUKOB « XUMUSD» ).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIHHUKOB).
MeTtoauyeckue yKazaHusi JAJs 00y4AIOIIUXCS 110 OCBOEHUIO THCITUTLTHHBI

11. MeTtoandeckue yka3zaHUs AJIs1 00YJIarOIIMXCS MO BBIMTOJTHEHUIO MPAKTUISCKUX
paboT.

12. MeToauueckue yKa3aHus JJIsl 00YYarOIIUXCs IO BBIMOJHEHHIO JTAOOPAaTOPHBIX
pabot

12. Meroanueckue ykazaHUS ANl OOy4arOUIUXCS IO BBIMIOJHEHUIO CaMOCTOS-
TEJIbHBIX PaboT
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUSI TYUYEBHOM

NCHUIIJIMHBI

4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTnl 00yueHus

DopMbI U METOBI
KOHTPOJISl M OlleHKH
pe3yJbTaToB 00yue-
HHUSA

JUYHOCMHbLE:

- OCO3HaHWE OOYYAIOIIMMHUCS POCCHICKOW TPakIAHCKON HICH-
TUYHOCTH;

- TOTOBHOCTb K CaAMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTU U CaMOOIIpe-
JIEJIEHUIO;

- HaJIM4Me MOTHUBALIMU K 00YYEHUIO U JMYHOCTHOMY Pa3BUTHIO;

- LEJICHANPaBICHHOE PAa3BUTHE BHYTPEHHEH MO3ULUHU JIUYHOCTH
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickoit de-
Jepalyy, UCTOPUYECKUX M HAlMOHAIBHO-KYIbTYPHBIX Tpaaului, Qop-
MHUPOBAHHUE CHCTEMBbl 3HAUUMBbIX [IEHHOCTHO-CMBICIOBBIX YCTaHOBOK, aH-
TUKOPPYNLIMOHHOTO MHUPOBO33PEHHUS], IMPABOCO3HAHUSA, HKOJIOTHYECKOMN
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTb LS M CTPOUTD )KU3HEHHBIC TUIAHBI,

- YYBCTBO TOPAOCTH M YBaXXEHUS K HCTOPUU U JOCTHIKECHUSIM
OTEYECTBEHHON XMMUYECKOW HAYKU; XUMUYECKU IPaMOTHOE ITOBEJCHHE B
npodeccuoHaNbHON JIeATENBbHOCTH M B OBITY MpU OOpalieHHH ¢
XMMHUYECKUMHU BELIECTBAMH, MaTepHUajIaMH U MPOLIECCaMU;

- TOTOBHOCTh K TMPOJOJDKEHUIO OOpa3oBaHMUS U TOBBIIICHUS
kBanukanu B K30paHHOH NPO(EecCHOHATBHON NEATENbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM;

- YMEHHE HMCIOJIb30BaTh JOCTHKEHUS COBPEMEHHON XMMHUYECKOU
HAyKl W XUMHYECKUX TEXHOJOTUH [UJIsl TOBBIIIEHUS COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO ~ pa3BUTHsI B  BBIOPAaHHON  mpodeccrHoHanbHON
NESTENBHOCTH;

MemanpeomemHbie:.

- OCBOCHHbIE OOYYAIOUIMMUCSA MEXIPEIMETHbIE MOHATUS U YHHU-
BepcalibHble yueOHbIE NEHCTBUS (PETyJIsATUBHBIE, MO3HABATEIbHbIE, KOM-
MYHUKATHBHBIE);

- CIIOCOOHOCTH MX HCIIOJIb30BAHUS B MMO3HABATEIBHON U COLMANIb-
HOM MpaKTUKE, TOTOBHOCTh K CAMOCTOSATEIbHOMY IJIAHUPOBAHHIO U OCY-
LIECTBJICHUIO Y4eOHOM AeATeIbHOCTH, OpraHU3alii y4eOHOTr0 COTPYAHU-
4ecTBa C MeJarornyecKuMu pabOTHUKAMU M CBEPCTHUKAMHU, K YYaCTHIO B
MIOCTPOCHUH MHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIIe10BaTeIbCKON, MPOSKTHOM U
COITMAJIBHOM ASSITEIBbHOCTH;

- HUCHOJIb30BaHWME  PAa3NUYHBIX  BHJOB  IO3HABaTEIbHOM
NEeSITeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJbHBIX Oomepanuil (IOCTaHOBKU
3amaun, GOpPMYIUPOBAHUS THUIIOTE3, aHalW3a W CHHTE3a, CPaBHEHUS,
00001IeHNs, CHUCTeMAaTU3allui, BBIABICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, NOWCKa aHANOroB, ()OPMYIMPOBAHUS BHIBOJOB) JUIS pEIICHUS
ITIOCTaBJICHHOM 3a/lauyd, IPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUSA
(HaOnrofeHusl, HAyYHOTO OKCIEPUMEHTA) IS HW3YYCHHUS Pa3IHuHBIX
CTOPOH XUMHUYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMH BO3HUKAET
HE00XOAMMOCTh CTAJIKUBAThCs B MpoecCHOHATLHOM cdepe;

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBIIIOJIHEHUE J1a00-
paTopHON paboTHI;
- BBITIOJTHEHUE TPaK-
TUYECKOU paboThI
(MHAMBUYaTTbHAS
dhopma paboThI)

OneHka BBIMOTHEHUS
CaMOCTOSITEIIBHOMN
paboTHI.

[TpomexyTouHas aTTe-
cranus B popme:

1 cemectp - npyrue
(hopMBI KOHTPOJIS
(cpennuii 6amnn mo Te-
KYIIUM OIIEHKaM yCIie-
BAEMOCTH)

2 cemectp — audde-
PEHLUPOBAHHBIMN.

Meron nposeieHus
IIPOMEKYTOUHOM aTTe-
cTanuu 2 ceMmecTpa:
BBITIOJITHEHUE KOM-
MJIEKCHOTO 3aJaHus
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- HCHOJIb30BaHUE PA3JIMYHBIX HCTOYHUKOB JUISI MOJY4YEHUS
XUMHYECKOH HH(pOpMammu, yMEHHE OIICHHTHh €€ JOCTOBEPHOCTH s
JTOCTHKEHHS XOPOIIUX Pe3ybTaTOB B MpodecCHoHaIbHOU chepe;
npeaMeTHbIE:

- ¢OpPMHUPOBAHHOCTD MPECTABICHUN: O MATEPHAIIBHOM €IMHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUI MPUPOJIBI; O MECTE U
3HAYCHHHM XMMHUH B CHCTEME €CTECTBEHHBIX HAayK U €€ POoJu B obecreue-
HUU YCTOMYHMBOTO PA3BHTHS YEIOBEUYECTBA: B PEIICHUU MPOOIEM KOJIO-
THYECKOM, YHEPreTHYECKON U MUIIEeBOM O€30MacHOCTH, B PA3BUTHH MEIU-
LMHBI, CO3JJaHUU HOBBIX MAaTE€pUaJIOB, HOBBIX HMCTOYHUKOB JHEpPrUU, B
oOecrieueHnH PaIMOHAIIBHOTO MPUPOJIONOIB30BaHMA, B (OPMHPOBAHUU
MHUPOBO33PEHUS M OOMICH KyIbTyphl YETOBEKAa, a TaKXKE IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOTHON cpeie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATrafoIIKMe TOHATHS (JOIMOIHUTEIIBHO K CUCTEME MTOHATHI 0a30-
BOTO YPOBHSI) - M30TOIIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSIHHE aToMa,
TUOpUIM3AIMS aTOMHBIX OpPOMTAJICH, XUMHYECKass CBSI3b («O» U «T —
CBA3bY», KpPATHBIE CBSI3U), MOJISIpHASI KOHIIEHTpALHs, CTPYKTypHasi GopMy-
7ma, uzoMmepus (CTPYKTypHas, reomeTpuyeckas (LUC-TpaHC-U30Mepus),
THITBI XUMAYECKUX PeaKIuid (TOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC 1 HEOO-
paTUMBIE), pacTBOPHI (UCTUHHBIC, JUCTIEPCHBIC CUCTEMBI), KPUCTAILIIOTH/I-
paThl, CTENEHb AMCCOLMAIINH, JIEKTPOJIN3, KPEKUHT, PU(OPMHUHT); TEO-
PUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JICHKAIIUE
B OCHOBE NMOHUMAHHS MPUYUHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBJIE-
HUM, COBPEMEHHBIE MPEACTaBICHUS O CTPOCHUHU BEILIECTBA HA AaTOMHOM,
MOJICKYJIIPHOM W HAJMOJICKYJSIPHOM YPOBHSX; MPEJICTABICHUS O MEXa-
HU3MaX XUMHUYECKUX PEAKIMH, TEPMOJAMHAMUYECKUX M KHUHETHUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O XUMUYECKOM PaBHOBECUH, AUCIIEPC-
HBIX CHUCTeMaX, (PaKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJY-
YeHHUH U OE30MaCHOM HCIONIb30BAaHUHM BAKHEHIIMX HEOPTaHWYECKUX U
OpPTraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKON JCATEIHHOCTH YEIOBEKA;
OOIIMX HAy4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOACTBA (Ha MpuMeEpe
MPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJia, TepepadoTKu
HePTH);

- ¢c(hOpMUPOBAHHOCTh YMEHUHN BBISBIISITH XapaKTEPHBIC MPU3HAKU
Y B3aMMOCBS3b U3YyUEHHBIX MOHITHH, IPUMEHSITh COOTBETCTBYIOIINE TO-
HATUSI TIPU OTIMCAHUM CTPOEHUS U CBOMCTB HEOPTAaHMYECKUX U OpraHuye-
CKHX BEILECTB M UX MPEBPAILCHUI; BBISBIATH B3aUMOCBS3b XUMHUUYECKHUX
3HAHUH C TOHATUSMHU U MPEJCTABICHUSIMH IPYTUX MPEAMETOB ISl OoJiee
OCO3HAHHOTO TOHUMaHHUS W OOBSICHEHHUS CYIIHOCTH MAaTepUAIBHOTO
€IMHCTBA MHPA; UCIIOJIb30BaTh CUCTEMHbBIC XUMUUYECKHUE 3HAHUS 1T 00h-
SICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHOHAYUHYIO
IpUpoay;

- c(hopMHpPOBAHHOCTh YMEHUN HCIOJB30BATh HAMMEHOBAHUS XU-
MUYECKHX COCIMHEHHA MEXTYHApPOIHOTO COI3a TEOPETUUYECKON M TIPH-
KJIaJJHOM XUMUU U TPUBHAIbHBIE HA3BAHMS BEILIECTB, OTHOCSIIMXCS K
M3y4EHHBIM KJIacCaM OPTraHUYeCKHX U HEOPTaHWMYECKUX COCTMHEHHI; hC-
MOJIb30BaTh XMMHUYECKYIO CUMBOIIMKY JJIsi COCTaBleHUsT GopMyn Heopra-
HUYECKHUX BEIIECTB, MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX, CO-
KpAIICHHBIX U CKENETHBIX) (POPMYIT OpraHNYecKUX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIIMNA M PACKPBIBATh WX CYIIHOCTh: OKHUCIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS DJIEK-
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TPOHHOTO OayaHca ATUX PEaKIUii; peaKIuii HOHHOTO OOMEHa MyTeM CO-
CTaBJICHHUSI MX IOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUH; peakuuit
TUAPOJIN3a, peakuil KOMIUIEKCOOOpa3oBaHusi (Ha MpUMepe THAPOKCO-
KOMILJICKCOB ITUHKA U aJIFOMHHHMSA); MOATBEPKIAATh XapaKTepPHbIE XUMUYe-
CKHE€ CBOMCTBA BELIECTB COOTBETCTBYIOUIMMH 3KCIIEPUMEHTAMH U 3aIlH-
CAMM YPaBHEHUM XUMUYECKUX PEaKLUN;

- c(hOpMHUPOBAHHOCTh YMEHHUH KJIaCCU(PUIIUPOBATH
HEOPraHMYECKMEe W OpPraHWYEeCKHE BEIIECTBA M XHMUYECKHE PEaKIUH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU I KiacCUPUKALUU
U3Yy4aeMbIX XHMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTaB U
BaYKHEHINIMEe CBOWCTBA BEIIECTB, MPUHAMICKAIUX K OINPEAETICHHBIM
KjlaccaM M TIpynnaMm COEQUHEHMH (IIpOCThle BELIECTBA, OKCHIBI,
TUAPOKCHUJIBI, COJIM; YIIIEBOAOPO/bI, MPOCThIE 3PUPHI, COUPTHI, (HEHOIIBI,
aJIbJICTU/IbI, KETOHBI, KapOOHOBBIE KHUCIOTBI, CIOXHBIC I(PHUPBI, KHUPHI,
YTJIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH); IPUMEHSITh 3HAHHS O COCTaBe
M CBOWMCTBaX BEIIECTB JUISI JKCIIEPHUMEHTAILHOW IPOBEPKH THUIOTE3
OTHOCHUTEIIbHO 3aKOHOMEPHOCTEH NPOTEKAaHUs XMMHUYECKUX peakluuid u
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYIIECTBIICHHUS;

- c(OPMUPOBAHHOCTh YMEHUW MOATBEPKAATh HAa KOHKPETHBIX
pUMEpPax XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OpraHuYe-
CKHX COEIMHEHUH OT KPaTHOCTHU M TUIIA KOBAJIEHTHOM CBS3H («G» U «TT —
CBSI3b»), B3aUMHOT'O BIJIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJIEKYyJaX; a
TaK)Xke OT OCOOCHHOCTEH pealn3aluy Pa3IuYHbIX MEXaHU3MOB MPOTEKa-
HHUS PEaKIni;

- c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AJIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM W BO30YKICHHOM COCTOSHUHM) U HOHOB
XUMHUYECKUX 371eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst [I.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXXHOCTH, UCHOJB3YsS MOHATHUS «S»,
«p», «d-2IEKTPOHHBIE» OPOUTATH, PHEPTETUYECKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pazy-
€MBIX UMU COeTMHEHHH TI0 TIEpHUOJIaM U TPYIITaMm;

- BJIaJICHHE CHUCTEMOMN 3HaHMH O METOJlaX Hay4HOI'O MO3HAHUS 5B-
JICHUW TIPUPOJIBI, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaxX U YMEHHSIMH
IPUMEHSTH 3TH 3HaHUS IPU SKCIIEPUMEHTAIbHOM HCCIIEIOBAaHUH BELIECTB
U 7151 OOBSICHEHUS XUMHUYECKUX SBICHHUN, UMEIOIINX MECTO B TPUPOJE
MIPAKTUYECKOH IeATEIIbHOCTH YeJIOBEKa U B IOBCEHEBHOM JKU3HU;

- cpopMHUPOBAaHHOCTH YMEHHUI TPOBOJUTH PACUETHl MO XUMHUYE-
CKUM (QOpMyJiaM M YpaBHEHUSM XUMHUECKUX PEAKLU C UCIIOIb30BaHUEM
¢u3nyeckrx BeInUnH (Macchl, 00beMa ra3oB, KOJIMYECTBA BEILIECTBA), Xa-
PaKTEpU3YIOIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: pacyeTbl IO
HaXO0XJACHUI0O XMMHUYECKON (OpMYIbI BellecTBa; pacyeTbl Macchl (00be-
Ma, KOJIMYEeCTBA BEIECTBA) MPOAYKTa PEAaKIMH, €CIH OJHO U3 UCXOIHBIX
BEIIECTB JaHO B BUJE PAcTBOpa C OMPEAECICHHONM MAacCOBOW J0JIe pac-
TBOPEHHOT'O BEIIECTBA WJIM JAaHO B M30BITKE (MMEET MPHUMECH); pacdeThl
MaccoBOW WM OOBEMHOW [OJIM BBIXOAA MPOAYKTA PEAKIMH; PACUETHI
TETI0BOTO 3 dekTa peakuuit, 00beMHBIX OTHOIIECHUI ra3oB;

- cOpMHPOBAHHOCTH YMEHUH MPOTHO3UPOBATH, AHATU3UPOBATH U
OLIEHUBATh C MO3UINH SKOJIOTUYECKON OE30MaCHOCTH MOCIIEACTBUS OBITO-
BOU U MPOU3BOJACTBEHHOW JIEATEIBHOCTH YEJIOBEKA, CBI3AHHOM C Mepepa-
OOTKOI BEIIECTB; UCMOJIb30BATh MOJIyYCHHbIE 3HAHUS Il IPUHATUS Tpa-
MOTHBIX PEIICHUH MPOOJIEM B CUTYaITUsX, CBI3aHHBIX C XUMUEH;

- c()OPMUPOBAHHOCTh YMEHUH CaMOCTOSITEIbHO IUIAHHUPOBATH U
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MPOBOAUTh XUMUYECKUHN HKCIEPUMEHT (IOJyYeHUE U U3YYECHHUE CBOWCTB
HEOPTaHMYECKUX W OPTraHUYECKHX BEIIECTB, KAUCCTBEHHBIC PEAKIIUU YT-
JIEBOJIOPOOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJCOJEPKALIMX OpraHuye-
CKUX BEIIECTB, PEUICHHE dKCIIEPUMEHTABHBIX 33/1a4 110 Pacro3HABAHUIO
HEOPraHUYECKUX M OPraHMYECKHUX BEIECTB) C COOIIOACHHEM IpPaBHII
6e30macHOro 00paleHns ¢ BEIECTBAMH H JIAOOPATOPHBIM 000PYI0BaHH-
eM, (popMyIUpOBaTh LN HCCIEAOBAHUSA, MPENOCTABIATh B Pa3IUYHON
(dbopMe pe3yNbTaThl IKCIEPUMEHTa, aHATU3UPOBATh U OIEHUBATH WX JO-
CTOBEPHOCTB;

- ¢(hOpMHUPOBAHHOCTh YMEHUH OCYIIECTBIISITh LIEeJICHAIPABICHHBIN
MOMCK XMMHUYECKON MHGOpMAIMU B Pa3IMYHBIX UCTOYHUKAX (HaydHas U
yuyeOHO-Hay4YHasi JIMTEparypa, CpeJCcTBa MaccoBOW WH(MOpMAILUU, CETh
WuTtepHer u apyrue),KpUTHUYECKHA aHAIM3UPOBATh XMMHUYECKYI0 HH(OP-
MaIuio, rmepepadaThiBaTh €€ M UCIOJIh30BaTh B COOTBETCTBHH C TOCTaB-
JICHHOW y4yeOHOU 3a1auei;

- chOpMHPOBAHHOCTh YMEHUM OCO3HABaTh OMACHOCTh BO3[ICH-
CTBUSI HA XMBBIE OPTaHU3MBI OINpPENEICHHBIX BELIECTB, TOHUMAsI CMBICI
MOKa3areysl MpeaebHOW JOMYyCTUMOW KOHIICHTpPAIlMU, W IOSCHATHL Ha
npuMepax crnocoObl YMEHBIIECHUS U NMPEJOTBPAICHHUS] UX BPEIHOIO BO3-
JICHCTBUS HA OPraHU3M YEJIOBEKA.

4.2. q)OH)I OIICHOYHBIX CPCACTB AJdA MNPOBCACHUA TEKYHIECI0 KOHTPOJA M

HpOMe)lcyTO‘IHOﬁ aTrecranmumn oﬁyqaloumxcn o IMCIMIIJIMHE

Iloxa3aTenu u KPUTEPHUHU OLICHUBAHUA KOMHeTeH[[Hﬁ
IToka3zarenu u KPUTCPHUH OLICHUBAHUA KOMHGTGHHHﬁ, OIMKMCAaHNC IKaJ OLCHHUBA-

HUS COJIepKaTCs B MPUJIo:KeHun 1.

KoHTpoJsibHbIE 1 TECTOBbIE 3aIaHUS
KoHTponbHbIE 3a/1aHus COIepKATCs B MPUJIOKeHnH 1.

MeToanueckue MaTepuasbl

Mertonuueckue mMaTepuainbl, OINPENENAIOMNE MPOLUEIypbl OLEHUBAHUS 3HAHUM,
YMEHUH, XapakTepu3yroumx (GOpMHpPOBAHUWE KOMIETEHIIMI, COAEpPKATCA B IPHIIOXKE-

HUH 1.
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Hpnioxenne 1
KoHTpoJ/IbHO-0LIEeHOYHBIE CpeIcTBA
AJIs1 IPOBe/IeHUS MIPOMEKYTOYHOM aTTeCTAllMU 10 AUCHHUILINHE
O/1.07 XUMUs

1.1. ®opma npoMe:kyTOUHOI aTTecTanmuu: 1uddepeHINPOBaHHBIN 3a4eT (2 cemecTp).
1.2. Cucrema oueHHMBAHUS Pe3y/IbTATOB BbINOJHEHHUS 3aJaHU

OLIGHI/IBaHI/IC PE3YJIbTATOB BbIIIOJIHCHUA 3aﬂaHHﬁ HpOMe)I(YTOqHOf'I arTeCTaluu OCylICCTBIIACT-
Csl Ha OCHOBE CJIEJYIOUIMX IPUHIIUIIOB!

JIOCTOBEPHOCTH OIICHKH — OLIEHHBAETCSl YPOBEHb CPOPMUPOBAHHOCTH 3HAHWUU, YMEHHM, TPaK-
TUYECKOT'0 OIbITa, OOUIMX U MPO(ECCHOHAIBHBIX KOMIIETCHIUH, IPOJAEMOHCTPUPOBAHHBIX 00yYaro-
IIUMHUCA B XOA€ BBIITOJIHCHUA 3a1aHUA,

a/IEKBaTHOCTU OLIEHKH — OLIEHKAa BBIIOJIHEHUS 3a/laHUil JOJDKHA NMPOBOAUTHCS B OTHOIICHUU
TEX KOMHGTCHHHﬁ, KOTOPbIC HGO6XOILI/IMI)I JIIA 3(1)(1)6KTI/IBHOI‘O BBIINTOJIHCHUA 3a1aHUA,

HaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 321[[8,HI/II\/JI JOJI’KHa O6HaZIaTI) BBICO-
KO CTENeHbI0 YCTOHYMBOCTHU NPH HEOJHOKPATHBIX OLEHKaX YPOBHS C(HOPMUPOBAHHOCTH 3HAHWM,
YMEHUH, MPAKTHYECKOTO OIBITA, O0INX U MPO(PECCHOHATBHBIX KOMIIETCHIINN 00yJYarOIIuXCs;

KOMIIJIEKCHOCTH OLIEHKH — CHCTEMa OLICHUBAHHUS BBIMOJIHEHUS 3aJJaHUi JIOJKHA TIO3BOJISITh UH-
TErPATUBHO OLEHUBATH OOIIHME U TPO(HECCUOHATLHBIC KOMIIETCHIINH 00YJIarOIIIXCS;

00BEKTUBHOCTH OLICHKH — OILICHKA BBIIOJHEHUS KOHKYPCHBIX 3a/laHUM 0JIKHA OBITh HE3aBU-
CUMOM 0T 0COOEHHOCTEN NMPO(EeCCHOHATILHOW OpUEHTALIMM WM NPEAIOYTEHUN ITpenoaaBareneii, ocy-
HIECTBIISIIOIUX KOHTPOJIb UJIU aTTECTALHIO.

[Tpu BBIOJIHEHUH NPOLIETYP OLIEHKH 331aHUN UCIIOJIB3YIOTCS CIIEYIOIINE OCHOBHBIE METO/bI:

- METOJ pacueTa NepBUYHBIX 0aJIJIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

Pe3ynbpTaThl BBIMOJHEHUS 33/1aHUI OLIEHMBAIOTCS B COOTBETCTBHM C pa3pabOTaHHBIMH KpHUTE-
pUsAMU OLICHKH.

Hcnonb3yercs natu OanbHas IIKaja Ul OLIEHUBAaHUS pe3yIbTaToOB 00YUEeHHUS.

IlepeBoy nsiTu GanbHOM MIKAJIbI yUeTa PE3yJIbTaTOB B MATH OAJIbHYIO OLEHOYHYIO IIKAJTY:

Ouenka KonuyectBo 0215108, HAOpaHHBIX 32 BbI-
MOJTHeHHE TEOPETHYECKOr0 H MPAKTHYECKOro 3a-
JNAHUs, CPeIHUI 0aJ1J1 IO HTOraM aTTeCTAlNHU

O1eHKa 5 «OTIUYHOY 4,6-5
Onenka 4 «XOpoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OreHka 2 «HeyIOBJIETBOPUTEIb- <29

HO»

1.3. KOHTpPOJILHO-01IeHOYHBbIE CPeICTBa
1.3.1 3apanmue:
3aganme:
1.TectupoBanmue.
2. Pemenwue 3agaun.

IIpumepHbIe BONPOCHI TECTUPOBAHUS
B 3aganusax 1-20 BLIOepH NPaBHJILHLIA OTBET M MOAYEPKHU €ro.
IIpaBHUILHBII 0TBET MOKET OBITH TOJIHKO OJIHH.

1. KatnoHs! — 310:
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IlonoxuTeabHBIE HOHBIL,
OtpunarenbHble HOHBI,
['mapaTtupoBaHHbBIE TTOJIOKUTEIBHBIE UOHBI;
['mapatupoBaHHble OTPUIIATEIbLHBIC HOHBI.

pH umeroT 3HaueHue 5,5:
[lenounas;

Cnabo 1ienoyHas;
Kucnornas;
HeitrpanbHas.

CreneHb AuccolMalnum paBHa 1:
VY CUJIBHBIX 3JEKTPOJIUTOB;

VY cnabbIX 3JIEKTPOIUTOB;

V a30THCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

BoccranoBurens - 3TO BELIECTBO:
Otparoliiee 3JIEKTPOHBI;
[IpuHuMaroIIee 3IEKTPOHBIL;
Kucnopon.

Boaopon

I'uapokcua HaTpus — 3T0:
[Ilenoup HaTpus;

Oxkcup Hatpus;
A30THCTOKHCIIBIN HATPH;
CepHOKHCIIBINM HaTpUM.

Oxcu KaJblus — 3TO:
OCHOBHOU OKCHJ;
I'mopoxenpn;
KucnoTHsIil ok,
Kucnora.

XJIOpUCTBIN HATPUML:

. XJIOpUI HAaTpHS;

. Okcup Hatpus;

. I'mapoxcun Hatpus;
. XJIOpUJ KaJusl.

T"aménas u3BecThb — ATO:

. I'mapokcnn kanpuus;
. Kapbonat kanpus;

. Okcup KaapIus;

. Okcup Hatpus.

T"anoren — 3To:

. @rop

. Kucnopon
. Harpuit

. Kenezo
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JlakMyC — KpacHBIN:

B menounoi cpene;

B neliTpansHOl cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

[lepuoauueckuii 3aKOH OTKPBLI:
J.1. Meunnenees;

C. Appennyc;

C.B. Jlebenes;

A.M. bytnepos.

BemecTtBa, KOTOpBIE IPOBOJAT 3JIEKTPUUECKHUM TOK:
DIEKTPOJIUTHI;

HenanextponuTsl;

JuctumpoBaHHas BOJa.

DIIEKTPOTUTHIECKYIO JUCCOLUAIINIO OTKPBLI:
C. Appennuyc;

C.B. Jlebenes;

H.H. Ceménos;

H.H. 3unun.

IIpumep mwenoun — 3710:
I'mapookcun meau (11);
I'mapooxkcup xenesa (111);
I'mapookcu natpus (1);
I'mapookcun nunka (11).

Jucconuanus — 3To:
Pacnan;
3amelenue;
OOmeH;
I'unpupoBanue.

Peaknnn pasnoxxeHus — 31o:
I'mppuposanue;
HerunpupoBanue;
I'mpparanus;
[Tonmumepuzanuu.

HonHBIE pacTBOPHI — 3TO:
PactBOp ruapookcuia Kanus;
PactBop cniupra;

PactBOp ritoKk038I;

PactBop caxapo3sbl.

I'oMOreHHslie CHCTEMBI — 3TO:
PacTtBOp yKCYCHOM KUCIIOTBI;
Jumaoa;

«3BECTKOBOE MOJIOKOY;

28



4, Tyman.

18. MexaHu3M JeKTPOIUTHYECKON AUCCOLUAITUH ObLT OTKPBIT:
N.A . KabnyKoBbIM;

C.Appenuyc;

H.H.CemeHoBBIM;

Bant-T'oddom.

el A

CepHas Kuciora — 3710:

Cnabas KHCII0Ta;

CuiibHast KHCIOTA;

OIIHOOCHOBHAS KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHASI KUCIIOTA.

~wN e O

B 3aganusax 21-24 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEMXKAY COAEpPKAHNEM INMEepPBOr0 U
BTOPOro CTOJ00B. OTBET 3aNMChIBACTCH B TA0JMUILY.

21.YcTaHoBUTE COOTBETCTBUE MEXKAY (DOPMYIION BEIIeCTBA U KJIaCCOM/TPYIIION,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICHKHT: K KaXKION MO3UIUH,
0003HaYeHHOM OYKBOIi, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUIO, 0003HAYEHHYIO

U (po.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHJIbI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyromue

4) COJIM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBUE MEXKAY (OPMYIIOH BEIIECTBA U KIIACCOM/TPYIIIOH,
K KOTOPOMY(-0) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3UIINH,
0003HaYeHHOI OYyKBOH, MoAOEpUTE COOTBETCTBYIONIYIO MO3UIUI0, 0003HAYEHHYIO

U Gpo.

A) Cr(OH)2NO3 1) cmenranHas coib
B) Cr(H,POy)3 2) Kucast Comb

B) KCr(S04), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBUE MEXY Ha3BaHUEM BEILECTBA U KJIaCCOM/TPYMIIOH,
K KOTOpOMY(-0i1) 3TO BEIIECTBO NMPUHAJICKHUT: K KaXKI0N MO3UIUH,
0003HaueHHOI OYKBOH, M010EPUTE COOTBETCTBYIOIIYIO MTO3UIIUIO, 0003HAYEHHYIO

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopumslii ruapOKCH

') MnO 4) KHUCIIOTHBIN OKCH]T

5) OCHOBHOM OKCH]T

24. YcTaHOBUTE COOTBETCTBHE MEXAY (OpMYIIOil BellecTBa U KJIaccoM/TpyIIoun,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEHKHUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOM OYyKBOH, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUIO, 0003HAYEHHYIO

1 poi.

A) Cr(OH)2NO3 1) cMernranHas coJb
B) Cr(H2PO4)3 2) Kucnas coJib

B) KCr(SO,), 3) OCHOBHasI COJIb

4) nBOWHas COJIb
B 3apanusix 25-28 orBeT HEO00X0AMMO 3aNUCATH B YCTAHOBJIEHHOM JUIsl OTBeTa moJie. OTBeTOoM
MOkeT ObITh nudpa, oTAeabHOE CJI0BO, CJI0BOCOUYETaHNE. (3aKpbITas ¢dopma)
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25. llpopomxure NpeIoKEHUE: BAJEHTHBIA Yroj Mpu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTAaBJISIET

26. IlponmoikuTe NpeUIOKEHHE: BELIECTBA OJMHAKOBOIO COCTaBa, HO pPa3jIM4YHOIO CTPOEHUS C
pa3IUYHBIMU CBOWCTBAMHU HA3bIBAIOT)

27. Ilpopomkute NpeyioKEeHHUE: aJIKEHbl — 3TO YIJIEBOAOPObl, UMEIOLIKE. . .

28. IlpopomkuTre npeaiokKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOILIEHUIO APYT K IPYTY SBJISIOTCA. . .
B 3aganusx 29-30 orBeT HEO0X0AMMO YCTAHOBHMTH NPABHJIbHYIO NOC/IE0BATEJbHOCTD /ICHCTBHIA.
OTBer 3anKuCchIBACTCH B TA0JAULY

29. YcraHoBUTE NOCIEN0BATEIIBHOCTh YACTH TOMOJIOTHYECKOIO Psiia aIKAHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) atan

30. YcraHoBuUTE NOCIEN0BATEILHOCTh MEXaHU3MA PAUKAIbHBIX pEAKLUN 3aMEIIECHNUS:

A) oOpbIB 1IETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUSA

3agauu:

1. B 40 r auctuiMpoBaHHON BOJIBI PacTBOPMIIM 2 T XJiopujaa HaTpus. Paccuuraiite mac-
COBYIO JIOJIIO COJIM B IIOJTyYEHHOM PAacTBOPE.

2. B 2 1 pacTtBOpa cepHoii kucnotsl cogepxutcs 456 r H » SO 4. Paccuuraiite MmaccoByro
JIOJTEF0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mir.

3. CKOJIbKO BOJIbl U COJIM HYXKHO B3sTb, 4T0OBI pUrotoBuTh 250 r 10 %-ro pacrBopa HUT-
paTa HaTpus?

4, B 1 kr 60 %-ro pactBopa conu no6asunu 50 r 3Toii conu. KakoBa maccoBast 107151 COIu
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH 10 ECATHIX.

S. OnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro oT B3aumopencTBus 10 r xyopuaa
HaTpHUsI U HUTpata cepedpa.

6. [Tpu B3aumopeiictBun 22,4 1 a30Ta ¥ BOI0poia ObLIO MOIYYEHO KAKOIro ra3a U CKOJb-
K0?

7. Cmemanu 25 0 r pacTBOpa MOBapeHHOM COJIM ¢ MaccoBoil nonei 15 % u 30r pactBopa ¢
MaccoBoi goneit 20 %. Onpenenute MacCOBYIO JIOJTIO B TMTOJIYY€HHOM PacTBOPE.

8. [Tpu B3aumopeicTBUN KalbIsl ¢ BOJON oOpazoBanock 0,3 MOJIb T'MAPOKCHIA KaJIbLUS.
Kakoii 06beM Boiopoaa( B 1MTpax, H.y.) IPU 3TOM BBIAEIUIICS ?

9. N3 250 r pacTBOpa MOBapeHHON COJNIM C MaccoBOM Josed 15 % Bbimapunu 3 T BOJBL
Omnpenenute MacCOBYIO JIOJIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro maccy conu ( B rpaMMax) Hajgo 106aButh k 300 r pacTBopa ¢ MaccoBoil gonei

xjopuaa kamus 15 % st momydeHust pactBopa ¢ MaccoBoi goieid 17 % ?

1.3.2. Kpurepuu oueHku

Ornenka 3a 3aanue «TecTupoBaHue» onpeAesseTcs MPOCTHIM CYMMHPOBaHUEM OAJUIOB 3a Mpa-
BUJIbHBIE OTBETHI Ha BOIpockl. OuH BepHbIil oTBeT paBeH 0,1 Oamn

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

- IIpY OTBETE Ha BOIIPOC 3aKPHITOM (OPMBI ¢ BLIOOPOM OTBETA BbIOpaH MpaBUIILHBINA OTBET;

- IPU OTBETE HA BONPOC OTKPBITOM (hOPMBI JJaH NPaBUIIbHBIN OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIEHHWE IPABUIBHOM IOCIEJOBATEIBHOCTH YCTaHOBJIEHA
IIpaBWJIbHAS [TOCJIEA0BATEIBHOCTD

- IIpY OTBETE€ Ha BOIPOC HA YCTAHOBJIEHHE COOTBETCTBHUS, €CIIM CONOCTABIECHUE IPOU3BEACHO
BEPHO I BCEX Map.
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Kpurtepun onieHKH pe3yibTaTOB BBINOJHEHHS 32JaHUA «TECTHPOBAHUE»

Komn-Bo MaxkcuManbHBINA Oast
BOIPOCOB
1 | Paznen 1.06mas u HeopraHuveckas XuMus 20 20*0,1
2 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurtepuu ouieHKH pe3y/ibTAaTOB BHINOJHEHHS MPAKTHYECKOI0 bannsl B cooTBeTCTBUM
3alaHus C KPUTEPUSMU OLIEHKH
1| Odopmienne yciioBus 3a1aHus MaxkcumasbHbIi 6211
—0,2 6a/1a
- BepHO 0(OPMIICEHO YCJIOBHE 3a/1auH, MPEJCTABICHBI BCE XMMHUYECKHUE 0,2
BEJIMUMHBI
- ycioBHE 3aJaHus O(POPMIIEHO C HE3HAYUTEIHbHBIMU HETOYHOCTSIMHU,) 0,1
MPEJICTaBJICHBI HE BCE XUMHYECKHE BETUYHHbI
- yclioBHe 3a1aHusi 0OPMIICHO HEBEPHO 0
2 | Ucnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6aJ11
—0,3 6am1a
- BepHO 00O3HAaYECHBI CHMBOJIBI B YCIIOBHH 33Ja4dl U B (popmylax, HcH 0,3
MOJIb3YEMBIX B PEUICHUH 3a/1a4U
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBHH 33J1a4H, JAOIYyIIeHa | HETOY 0,2
HOCTb B (hOpMyIax, UCMONb3yEeMbIX B PEIICHUH 3a7au
- nomyieHa | HETOYHOCTh MpU 0003HAYEHUH CHMBOJIOB B YCJIIOBHH 32+ 0,1
nadd, | HeTouyHOCTh B (pOpMyIax, HCIOIb3yEeMbIX B PEIICHUH 3a]a4i
- gomymieHo 2 ¥ 0ojieeé HETOYHOCTU MpU OO03HAYEHUU CHUMBOJIOB B 0
yCIIOBMH 3ajauu, 2 U Oosee HeTOuHOCTeH B hopMyrax, UCIOIb3YeMbIX
B PEIICHUH 33/1a4H
3| Cob.1i01eHUe aIroOpuTMA pelieHust MaxkcumaabHbIN 6aJ11
—0,1 6anna
- pellieHHe 3aJ]aul OCYILECTBIISAETCS 10 AITOPUTMY: 3alMCh HEOOXOH 0,1
MBIX XUMHUYECKHUX (hOpMyJI,BepHasi paccTaHOBKa KO3((UINEHTOB, Ma-
TEMaTUYeCKUH pacd€éT MpaBUIIbHO MOA0OPaHHBIX KO3()(UIIMEHTOB Hpe-
IICHUE TI0 XUMUYECKON (hopmyIie
- QJITOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | IlepeBoa enMHUL M3MepeHUs (pU3MYECKUX BeTUYMH B MexkayHa- MaxkcumajibHbIH 0211
poanyio cucremy exunun (CH) —0,3 6anaa
- BEPHO IepeBeIeHbl pacyeThl MePeBOJia BCEX €IUHUI] H3MepeHUs (- 0,3
3MYECKUX BeJIMYMH B MexayHapoanyto cuctemy eaunui (CH)
- pomymieHa 1 ommOKa MpH NPOBEIEHUM pacyeTa MepeBOoAa €IUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXIyHAPOTHYIO CUCTEMY €IHHUI]
(CH)
- JIOTyIIEHBl 2 OMMOKHM NP MPOBEACHUM pacyera MepeBoja eIUHUI] 0,1
u3MepeHus PU3NYECKUX BEIWYMH B MeXAyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBEJIEHBI PacUeThl EPEBOJIa BCEX eIMHUI] U3MEPEHUS 0
busnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XuMUYecKUX (opMyJI VISl pelieHus 3a1a4u MaxkcumajbHbIH 0211

— 0,4 6anna

- BCPHO U NOCJICAOBATCIIBHO 3alITMCAHBI BCC (I)OpMYJ'IBI B COOTBECTCTBHUH (|

0,4
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CHUMBOJIMKOH, HEOOXOAMMBIE ISl YCTAHOBJICHHSI COOTHOILEHUS CyIIe-
CTBYIOLIETO MEXy (PU3MYECKHUMHU BETUYMHAMU

- IIPaBUJIBHO COCTAaBJICHBl YPAaBHEHMS, CBA3BIBAIOLINE XMUMHUYECKHE Be-
JINYUHBI

- BEPHO, HO HEMOCIEA0BATEIHHO 3aMKUCaHbl POPMYIIBI B COOTBETCTBUU C
CUMBOJIUKOW, HEOOXOAMMOM Il YCTAHOBIICHUS COOTHOIICHHS CYIIleH
CTBYIOLIErO MEXAY XUMUYECKUMU BEJIMUYNHAMU

- NPAaBUJIIBHO COCTABJIEHbI YPABHEHUS, CBS3bIBAIOIINE XUMUUYECKUE BE-
JINYUHBI

0,3

- (opMyIIBl 3amKMCaHbl OCIE0BATENBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHHM C CHUMBOJUKON, HEOOXOIMMOM Ui YCTaHOBJICHUS CO-
OTHOIIICHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEJIMUNHAMHU

- JIomylieHa OJHa OLIMOKa MpU COCTABICHUM YPaBHEHUM, CBS3bIBAIOA
[IMX XUMHYECKUE BEITMUUHBI

0,2

- (dopMyIibl 3aMKCcaHbl HETIOCIE0BATEILHO, HEBEPHO 3amnucana 1 ¢op-
MyJja B COOTBETCTBUU C CUMBOJIMKOW, HEOOXOAUMOM JIJIsl YCTAaHOBJICHHS]
COOTHOIIEHUS CYIIECTBYIOLIETO MEXKY XUMUYECKIMH BETMYMHAMHU

- JIONylIeHa oAHa OIMOKa MpU COCTABIEHUU YpaBHEHHI, CBSI3bIBaIO-
HIMX XUMUYECKUE BEITMYUHBI

0,1

- Bce (hOpMyJIbl 3aIIMCaHbl HEBEPHO
- JIONYIIEHbl OMMOKa MpPU COCTaBIEHUU BCEX ypaBHEHUH, CBS3bIBAIOA
MIMX XUMHYECKUE BETHUUHBI

MaremaTu4ecKkue pacyerbl 10 XMMUYECKUM (popMyJsiaM, KOTOPbIE
XapaKkTepu3ylT paccMaTpuBaeMoe sIBJICHHE C KOJIMYeCTBEHHOM
CTOPOHBI

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

- BEPHO MPOM3BEACHHI BCE MAaTEMATUYECKHUE PACUETHI 10 BCEM XHMHUYEH
CKUM (QopMyJaM B COOTBETCTBHH C €AMHHUIIAMU H3MEPEHUN XUMHYEA
ckux BenuuuH (CH);

- BCE pe3yJbTaThl MaTeMaTHYECKUX PacyeToB COJepkarT  IHU(pPOBOE
3HaYeHHE M COOTBETCTBYIOIIEE eMy O00O3HAYCHUE €UHUIIBI H3MEPEHHS
xummndecknx BeianunH (CH)

0,4

- BEPHO MPOU3BEJICHBl MATEMAaTHYECKHE PACUETHI IO BCEM XUMHUYECKHUM|
dbopMysiaM B COOTBETCTBUU C CIUHHUIIAMHU U3MEPCHHI XMMHYCCKHX Be-
mnaun  (CH),

- B OJJTHOM pe3yJIbTaTeé MaTEeMaTHYECKOTO PacyeTa COJEPIKUTCS TOJIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO MPOU3BEACH MAaTeMAaTHUYECKHH pacyeT mo | XUMHUYECKOH
dbopMyIe, HO B COOTBETCTBUU C €IUHHUIIAMH H3MEPEHUN XMMHUYECKUX|
BennuuH (CH);

- B OJHOM pe3yJbTaTe MaTEMaTHYECKOIO pacuera COACPKUTCS TOJBKO|
ero nudpoBoe 3HAUCHUE

0,2

- HEBEPHO TMPOM3BEIACH MaTeMaTHUECKUW pacdeT 1o | XUMHUYECKOM]
dbopmyrne 0Oe3 yKazaHUs EAUHUI] H3MEpPEHUN (PU3MUECKUX BEITUYHH|
(Ch);

- BCC pE3yJbTaTbl MAaTEMATUYCCKUX PaCYCTOB COACPIKAT TOJBKO HI/I(i)-
POBBIE 3HAYCHUS

0,1

- HCBCPHO NPOU3BEACHBI BCC MATEMATUUCCKHUEC PACYCTEI

0

OTBeT nocJjie pemieHus 3a1a4u

MakcuMaJdbLHBIA 02171

0,1 6an0B
- 33/1a4a B KOHIIC PEIICHUS COJICP)KUT BEPHBIN OTBET 0,1
- 3a/1a4a He COJICPXKUT B KOHIIE PEIICHHs BEpDHOTO OTBETA 0
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8| YcTHOE 00BbsiCHEeHH e pellleHUus 3a1a4u MakcuMaabHbIi 021
— 0,2 6a10B

- OOBSICHEHUE pEIIeHUS 3aJaHusl MOCIIEeIOBATEIbHO, CBSA3HO, JIOTHYHO,) 0,2
BBIBOJI apT'yMEHTUPOBAH U 00OOCHOBAH; MPABUIBLHO U OOCTOSATEIHHO J1a-
eTCsl OTBET (OTBETHI) Ha COITYTCTBYIONIHE BOMPOC (BOIIPOCHI)

- HE3HAYUTEJIFHO HapyIIeHa MOCIeI0BATeIbHOCTD, JIOTUKA OOBSICHEHUS] 0,1
pellleHus 3a/1aHus, BBIBOJIBI apTyMEHTUPOBAHBI U 00OCHOBAHBI; CTYJICHT
WCIIBITHIBACT HE3HAUYUTENbHBIC 3aTPYJHEHHUS, OTBEYast HA COIMYTCTBYIO-
M€ BOIIPOCHI

- 3HAUMTEJIBHO HaApYIIEHA IOCJIEJOBATEIbHOCTD, JIOTMKA OOBSCHEHUS] 0
pemieHus: 3afaHusl (CTYACHT HE MOXET OOBSICHUTh, KakuM 00pazoM
MIPUIIEI K PEUICHUIO 3a/I1aHts), BBIBOJbI HE MOT'YT CUUTATHCS apTyMEH-
TUPOBAHHBIMU M OOOCHOBAaHHBIMU; CTY/ICHT HUCIIBITHIBAET 3HAYUTEIHHBIC
3aTpyAHEHUS, OTBEYasi HA COMYTCTBYIOUIUE BOIPOCHI

UTOro 2

1.4. MarepuajbHO-TEXHHYECKOe oO0ecmevyeHHe IJIsl NMPOBeJIeHUs NMPOMEKYTOYHOH aTTe-
CTaluu
[TpomexxyTouHast aTTecTalus MPOBOJUTCS B y4eOHOM KaOUHETe XUMHUU.

1.5. YueOHO-MeTOANYeCKOe U HH(pOpManOHHOE o0ecrieyeHne 1J1sl IPOBeAeHHUS MIPOMEIKY-
TOYHO} aTTecTalNu

1. Amndunorenosa, N.B.Xumus: y4eOHUK U MPAKTUKYM Uil CPETHETO MPOodeccrHOHAIBHOTO
obpazoBanus/ .B.Audunorenosa, A.B.baokos, B.A.ITonkoB.— 2-¢ u3n., ucnp. u gon.— MocCKBa:
WznarensctBo Opaiit, 2020.— 291¢c.— https://urait.ru/

2. Apremenko A.UW. Opranmyeckass xumusi: yuyeOnuk /A.W. ApremeHko.- 5-¢ u3f., ucmop.-
MockBa: KHOPYC, 2020.- 536¢.- (Cpeanee mpocdeccuonansHoe obOpazoBanue). ISBN 978-5-406-
00916-1

3. EcrectBo3nanue. Xumus/ 'abpuensu O.C. , OctpoymoB WN.I'. - 6-e u3n., crep. — M.:
Axanemust, 2020.- 240c¢.https://academia

4. Andunorenona, 1. B. Xumust: yueOHUK U IPAKTUKYM JJIs1 CPEAHETO TMPO(HEeCCHOHATHLHOTO
obpazoBanusi/ U. B. Audpunorenona, A. B. badkos, B. A. [lonkoB.- 2-e u3x., ucnp. u gomn.- Mocksa:
WznarensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonotHUTE/ILHBIE y4eOHbIe U3TaHUSs

5. Xumus: 3agaun u ynpaxksenus/ Epoxun FOM. - l-e uzng. — M.: Akanemus, 2019.-
288c.https://academia-library.ru/

6. Apremenko A.M. Opranmueckas xumusi: yaeOHuk /A.H.ApremeHko.- 5-¢ u3f., ucmp.- u
qom.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'muuka, H.JI. O6mas xumus : yueoHoe ocobue / ['muaka H.JI. — Mocksa: KuoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTepHeT-pecypcsl

8. www.pvg.mk. ru (onmumnuana «Ilokopu BopoOseBEI TOphI»).

9.www.hemi.wallst. ru (OOpa3oBaTeIbHBIN CAUT JJI NIKOJIEHUKOB « XHUMHUS).

10.www.alhimikov.net (OGpa3oBaTenbHBbIi CAaNT IS MKOJIBHUKOB).

MeTtoanyeckue yKazaHusi Il 00y4AIOUIMXCS 10 OCBOECHHIO THCIMIIJIMHBI

11. Meronuyeckue yka3zaHus AJsi 00y4aroIXcs MO BBITOJHEHUIO MTPAKTUIECKUX paboT.

12. Meronuyeckue yka3aHus JIJIsl 00y4JaroNIuXCs IO BBITTOJTHEHUIO JTA00PATOPHBIX padoT

13. Meronuyeckue yka3zaHus A5l 00y4JaroIuXcs MO BBHIMTOIHEHUIO CAMOCTOSTEIBHBIX paboT
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