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Pa6ouas nporpamma yuebnoi auctmmiuabsl OJ[.07 Xumus pazpabotana B cOOT-
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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOI
JTUCHUIIIAHBI OJ1.07 XUMMSI

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouast mporpamma y4eOHON NUCHUIUIMHBI SIBISIETCS YACThIO TPOTrPAMMBI TIOI-
TOTOBKHU crernuaauctoB cpeanero 3BeHa (ganee — I[IICC3) B coorBercTBUU ¢ PI'OC
CIIO no cneunansHoctr 23.02.01 OpraHu3anys nepeBO30K U yIpaBiICHUE HA TPaHC-
nopTe (1o BUaaMm)

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

1.3 Leiu 1 TpeGOBaHUs K pe3yJIbTaTaM OCBOCHHSA YU4eOHOM JMCIHIIIHHbI:

B pesynbrare ocBoeHUs yueOHOM TUCHUIUIMHBI O0yUYaIOUIUICs JOKEH T0CTUYb
CIIEAYIOIINE PE3YIIbTATHI:

JIUYHOCHHDbIE:

- OCO3HAHHUE 00YYaIOIIUMUCS POCCUICKON IPaKIaHCKOM UIEHTUYHOCTH;

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIICHHUIO;

- HAJIMYME MOTHUBAIIMKU K OOYYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- [IEJICHANPaBJIECHHOE Pa3BUTHUE BHYTPEHHEN NMO3WUIMM JIMYHOCTH HAa OCHOBE Y-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HAapoAoB Poccuiickoin denepannn, HCTOPUIECKUX U
HAllMOHAIBHO-KYJIbTYPHBIX TPaaulUi, (POPMUPOBAHUE CUCTEMBI 3HAYUMBIX IIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIMOHHOTO MHUPOBO33PEHMS, IPABOCO3HAHUS,
HKOJIOTUYECKOM KYJIBTYpPbl, CHOCOOHOCTH CTaBUTh LEIH U CTPOUTD KU3HEHHBIE IJIaHBI;

- 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 BEIOpAHHOM NpodecCuOHaIbHOM NeATeTbHOCTH;

MemanpeomemHbie:

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

- CIIOCOOHOCTH MX HCIIOJIb30BaHUS B MMO3HABATEIBHON M COLIMATIBLHOM MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IJIAHUPOBAHUIO U OCYIIECTBJICHHUIO Y4eOHOU nes-
TEJIBHOCTH, OpPraHU3aIMi yueOHOTO COTPYIHUYECTBA C MEJAarornyeCKuMu pabOTHUKA-
MU U CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHUU MHAMBHUIYabHOM 00pa3oBaTeIbHOMN
TPAeKTOPHH;

- OBJIaJICHUE HaBBIKAMU Y4EOHO-HCCIIE0BATEIBCKOM, TPOSKTHONW M COIUATBHON
JEATEIbHOCTH;



- HUCHOJB30BAaHME pA3IUYHBIX BHUJOB IIO3HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX ONepanuil (MMOCTAaHOBKHM 3ajaud, (HOpMYIHPOBaHMS
TUIIOTE3, aHAJU3a U CUHTE3a, CPAaBHEHUS, 0000ILEHNUs, CUCTEMAaTU3alluH, BbISBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBsI3€H, TOMCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJOB) JJIs
pelIeHHs TOCTaBJICHHOM 3a/layd, MPUMEHEHUE OCHOBHBIX METOJOB IO3HAHMS
(HaOnrofieHNs, HAY4YHOIO SKCIEpUMEHTa) /I M3Y4YEHHUS pPas3jIudHbIX 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
pe3ynbTaToOB B MpodecCuoHaIbHOU cdepe;
npeaMeTHbIE:

- c(hopMHpPOBAaHHOCTH MPEJCTABICHUIA: O MaTepUATbHOM €IMHCTBE MUpA, 3aKO-
HOMEPHOCTSAX U TO3HABAa€MOCTHU SIBJIEHUI MPUPOJBI; O MECTe M 3HAUEHUU XUMHH B
CUCTEME €CTECTBEHHBIX HAYK M €€ POJIM B 00ECIEUYEHUN YCTOWYMBOTO Pa3BUTHUS YEJIO-
BEYECTBA: B PEUICHUU MPOOJIEM HKOJIOTMUYECKOM, SHEPreTHYeCKOM M MUILIEBOM 0e30-
NACHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JaHUH HOBBIX MaTEpUajoB, HOBBIX UCTOYHHKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOIO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM CpeE;

- BJIaJICHUE CHUCTEMON XMMHUYECKHUX 3HAHWW, KOTOpas BKIIIOYAET: OCHOBOIMOJA-
TaroIIfe TMOHATHUS (JOTOJHUTEIHHO K CUCTEME TTOHITHI 6a30BOTO YPOBHS) - U30TOIIBI,
OCHOBHO€ M BO30YXKJIEHHOE COCTOSIHHE aToMa, TMOpUAN3aIUs aTOMHBIX OpOHuTaleH,
XUMHYECKasi CBSI3b («O» U «TT — CBS3b», KPATHBIE CBSI3U), MOJISIPHAs KOHIIEHTPAIIHS,
CTpyKTypHasi ¢opmyrna, wu3oMmepust (CTpyKTypHas, TreoMeTrpuyeckas (LIuc-TpaHc-
M30MEpHsl), TUIIBI XUMUYECKUX PEAKLMI (TOMO- U T€TepOTreHHbIE, 00paTUMbIE U HEOO-
paTUMBbIE), pacTBOPHI (MCTUHHBIC, JUCIEPCHBIC CUCTEMBI), KPUCTAUIOTUIIPATHI, CTe-
NEHb TUCCOLMAIUY, AJIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPHUH U 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAalllhe B OCHOBE NMOHUMaHUs MPUYHMHHO-
CTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN, COBPEMEHHbIE MPEICTABICHUS O CTPOCHUU
BEIIECTBA Ha aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YpPOBHSX; IpeACTaBiie-
HUSL O MEXaHM3MaX XMMHUYECKHX PEaKIMH, TEPMOAMHAMUUYECKUX U KUHETUYECKHX 3a-
KOHOMEPHOCTSAX UX MPOTEKAHMs, O XUMUYECKOM PaBHOBECHM, TUCIIEPCHBIX CUCTEMaX,
(dakTOIIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTAaBE, MOJYyYeHUH W OE30MacHOM WUC-
MOJIb30BaHNUHU BOKHEHININX HEOPTAHUYECKUX M OPTAaHUYECKUX BEIIECTB B OBITY M MpaK-
TUYECKOW MEATETHLHOCTH YeIOBeKa;, OOIIMX HAYYHBIX MPUHIMUIAX XUMHUYECKOTO IMPO-
U3BOJICTBA (Ha MpUMEpPE MPOM3BOACTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJa, Tiepe-
paboTku HeDTH);

- ¢(hOpMHUPOBAHHOCTH YMEHUH BBISIBIIATH XapaKTepHbIC IPU3HAKU U B3aUMOCBS3h
U3YYEHHBIX MOHSATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS MPHU ONMHMCAHUU CTPOE-
HUS U CBOMCTB HEOPTraHMUYECKUX U OPraHMYECKHX BEIECTB M MX MPEBPAILCHUH; BbIsB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUU C MOHATUSMHU U TNPEACTABICHUSMHU APYTUX
IpeaIMEeTOB Jisi 00Jiee 0CO3HAHHOTO TTOHUMAaHUS U O0BSICHEHUS CYIIHOCTH MaTepHallb-
HOTO €IMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHbIE XUMUUECKHE 3HAHUS 111 OOBSICHEHUS
U TIPOTHO3MPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHOHAYUYHYIO TPUPOY;
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- c(OpMHUPOBAHHOCTh YMEHHM HCIOJIB30BaTh HAMMEHOBAHUS XUMHUYECKUX CO-
€IMHCHUN MEXKIYHAPOJHOT0 COI3a TEOPETUUECKOW M MPHUKIATHOM XMMHUM U TPUBHU-
aJbHbIC HA3BAHMS BEIIECTB, OTHOCAIIMXCS K U3YUYEHHBIM KJIaccaM OPraHUYECKUX U He-
OPraHUYECKUX COCTMHEHUI; UCIIOIb30BAaTh XUMUUYECKYIO CUMBOJIUKY JIJI1 COCTABIICHUS
bopMyJl HEOPTaHMYECKUX BEIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (DOPMYIJT OpraHUYECKUX BEIECTB; COCTABIISITh YPaBHEHUS
XUMHYECKMX  pEaKkIuid W PacKpblBaTb  MX  CYHIHOCTh:  OKHUCJIHWTEJIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX
peaKkIuii; peakinii IOHHOro OOMEHA MYTEeM COCTABJICHUS MX TOJIHBIX U COKPAIIEHHBIX
VWOHHBIX YPaBHEHHUI; peaklMil TUAPOIN3a, PEaKUil KOMIUIEKCOOOpa3oBaHus (Ha MpH-
Mepe T'HJIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUSA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMHU U 3aMMUCIMHU YpaB-
HEHUN XUMHYECKUX PEaKIIUK;

- c(hOpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCKHUEe BEIIECTBA M XHUMUYECKHE pEaKIMH, CaMOCTOSTEIbHO BBIOMPATH
OCHOBaHUS WU KPUTEPUHM I KJacCHU(UKAIIUKA H3YyYaeMbIX XUMHYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTAB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMICKANIMUX K
OTIpPEJICTICHHBIM KJIaCCaM U TpYIIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHU/IBI,
THAPOKCHUIBI, COJIA; YTIEBOAOPOJIbI, MPOCThIe dPUPHI, CHUPTHI, (HEHOIBI, aIbIAECTUIbI,
KCTOHBI, KapOOHOBBIE KHCIIOTBI, CIIOKHBIC SQUPBI, KUPBI, YIJIEBOJBI, aMHUHBI,
AMUHOKHCJIOTBHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIIBHON MTPOBEPKU TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- ¢ OpMUPOBAHHOCTh YMEHUI MOJITBEPK/IaTh HA KOHKPETHBIX MIPUMEpax Xapak-
TEp 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHMN OT KpaTHO-
CTU U THUIMA KOBAJICHTHOM CBSI3U («G» U «TT — CBSI3bY»), B3AUMHOI'0 BIUSHHUS aTOMOB U
IpynI aTOMOB B MOJIEKYJIaX; a TaKKe OT OCOOCHHOCTEW peanu3alliid pa3InyHbIX Me-
XaHU3MOB MTPOTECKAHUS PEAKIINM;

- cOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30Y>KJICHHOM COCTOSTHUH) U MOHOB XMMHUYECKHUX DJIEMEHTOB 1-4 Te-
puonoB Ilepuognueckoiut 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 3HAHWK O METOAAX HAYYHOIO MO3HAHUS SBJIECHUN MPUPO-
JIbI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MPUMEHATH 3TH 3HAHUS MPU
HKCTIIEPUMEHTAILHOM HUCCIEOBAHUM BEIIECTB M I OOBSICHEHUS XUMHUUYECKUX SIBJIE-
HUM, UMEIOIIMX MECTO B MPUPOJIE MPAKTUUECKON JIESITEIbHOCTH YEJIOBEKA U B MOBCE-
JTHEBHOM >KU3HHU,

- ¢(hopMUPOBAHHOCTh YMEHHUI MPOBOAUTH PACUECTHI IO XUMUYECKUM (HopMyiaM
¥ YPaBHCHMSIM XMMHUUYECKHX PEaKIUi C UCTOJIb30BaHUEM (PU3MUECKUX BEITUYUH (Mac-
Chbl, 00BEMa Ta30B, KOJUYECTBA BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJUYECT-
BEHHOW CTOPOHBI: PacueThl IO HAXOXKICHUIO XMMUYECKOM (hOpMYIIbl BEIIECTBA; pacye-
ThI Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIH OJHO U3 MUCXO/I-
HBIX BEILIECTB JaHO B BUJIC PACTBOPA C ONPEAEIECHHOW MACCOBOU JOJIEW PACTBOPEHHO-

6



r'0 BEIEeCTBA WJIU JTaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBON WM 00BEM-
HOM J0JIM BBIXOJIa MPOAYKTA PEAKIMU; pacyeThl TEIIOBOTO 3P deKkTa peakiuil, 00beM-
HBIX OTHOLIEHU Tra30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3UIUNA IKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUSI OBITOBOM M MPOU3BOJICTBEHHOU
JeSATEeILHOCTH YeJIOBEeKa, CBSI3aHHON ¢ MepepadOTKON BEIIeCTB; MCIOJIb30BATh MOIY-
YEHHbIC 3HAHUS ISl IPUHITUS TPAMOTHBIX PEIICHUM MpoOJieM B CUTYalMsIX, CBsI3aH-
HBIX C XUMHUEH;

- c(hopMUPOBAaHHOCTh YMEHUN CaMOCTOSITEILHO TUTAHUPOBATH U TIPOBOJIUTH XU-
MUYECKUN SKCIIEPUMEHT (MOJIyYeHUE U U3YUEHUE CBOMCTB HEOPTaHUYECKUX U OpraHu-
YECKHX BEUIECTB, KAYECTBEHHBIC PEAKIIMU YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U KH-
CHOPOJICOJICPKAIINX OPTaHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4 10
pacrio3HaBaHWIO0 HEOPTaHUYECKUX U OPTAaHMYECKUX BEIIECTB) C COOIOICHUEM MPABUI
0e3omacHOro oOpalleHusl C BellecTBaMu U J1abOpaTOpHBIM 000pyI0BaHuEM, (Hopmy-
JUPOBAThH 1I€JIM UCCIICAOBAHMUS, PEJOCTABIATh B Pa3IMUHON (HOpMe pe3ynbTaThl IKC-
IIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTD;

- ¢(hOPMHUPOBAHHOCTh YMEHUM OCYIIECTBIISATH II€JICHANPABICHHBIN MOMCK XUMU-
4yecKoi MH(popMaIuy B pa3UYHbIX UCTOYHUKAX (Hay4yHas U yuyeOHO-Hay4YHas JTuTepa-
Typa, CpeicTBa MaccoBoi MH(opMaluu, cetb MHTepHET U Ipyrue),KpUTHYECKH aHa-
JU3UPOBATh XUMHUUYECKYIO MH(]OpMaInio, epepadaThiBaTh €€ U UCIOIb30BaTh B COOT-
BETCTBUU C MTOCTABJIICHHOW y4eOHOI 3a/1aueii;

- c(popMHUPOBAHHOCTh YMEHUW OCO3HABAaTh OMACHOCThH BO3JICUCTBUS HA YKUBbBIC
OpraHu3Mbl ONMPEJCICHHBIX BEIIECTB, MOHMMAS CMBICH IOKAa3aTensl NPEeAEIbHOU J10-
MyCTUMOM KOHIIEHTpAIMU, U MOSICHATh Ha IPUMEpax CrocoObl YMEHBIIICHUS U MPEIOT-
BpAILICHUA UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA.

Ilpogheccuonanvnaa nanpagieHHocms yueoHoU OUCUURIUHBL «XUMUD)
MpearnojaraeT mejeHarnpaBIeHHOEe MPUMEHEHHE TIearornueckiux CpecTB, obecrneun-
BAIOIIMX HE TOJBKO (opMHUpOBaHUE Y OOyYAIOMIMXCS 3HAHUM, YMEHUN, HABBIKOB I10
y4eOHOU TUCUUIIIIMHE, HO U pa3BUTHE UHTEpPEca K IaHHOW MPpodeCcCur Win Crelraib-
HOCTH, IIEHHOCTHOE OTHOIIECHHE, MPO(EeCCUOHATBHBIX KAYE€CTB JUYHOCTU OYAYIIETO
CIICLIMAJIUCTA.

1.4. KoinyecTBO 4acoB HA OCBOEHHE MPOrPaMMBbl Y4eOHOM TUCHUIINHBI:
MaxkcumanbpHON yueOHOM Harpy3ku oOydaromerocsi /8 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ayJUTOPHOM yueOHOM Harpy3Ku oO0ydaromnierocsi 78 4acos;



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

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

O0beM yacoB

MakcumajbHas yyeOHasi HArpy3ka (Bcero mo mporpamMmme JuCHHUILIHHBI) 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 @epeHIHPOBAHHBIN 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-

Koanl

HaumenoBanue N Oo0bem YpoBeHb KoMIeTeHuui, gopmMmupo-
Ta (PoeKT) (Eciu IPEIYCMOTPEHBI), HHbIe BUbI y4eOHOl padoThl B
pa3/1esioB U TeM 4yacoB OCBOEHHMSI | BAaHHIO KOTOPBIX CIIOCOOCT-
COOTBETCTBHH € Y4eOHBIM IJIAHOM BVET 2I1eMEHT IPOrDAMMEL
( B.T.4. npogeccnoHAIbHO-O0PHEHTHPOBAHHOE COePKAHME) y porp
1 2 3 4 )
1 cemecTp 34
Pasnen 1. OcHOBBI CTPOEHHS BeleCTBA 6 JIM4HOCTHBIE, MeTamnpeaMeT-
Hbl€ U IpPEJIMETHbIE KOMIIE-
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4 TEHIIMH B COOTBETCTBUH C
Crpoenne aTomoB . ®I'OC cpemnero obmiero 06-
- CoBpemeHHast MoJienb CTpoeHUs: aTomMa. CHUMBOJIMYECKUHN SA3BIK XUMUHU.
SHMHISCEY 2 XUMUYEeCKUH 3JeMeHT. DIeKTpoHHast KoHpurypauus atoma. Kiaccudu PasOBanHA, ~ YTBCPAUICHHOTO
MEHTOB U MPpUPOJA ) p d ypal B ) npukazoM MunucrepcTa 00-
XHMHYECKOI cBs3n | KM XHMHYECKHX DJIEMEHTOB (S-, P-, O-2JI€MEHTHI). QJICHTHBIE SMEK- pasoBaHEL B Haykn PO or
TpOHBI. BasleHTHOCTh. DNEeKTpOHHAs MPUPOJA XUMUYECKOU CBSI3U. DIEK- 17.05.2012 Ne 413
TPOOTPHUIIATENHHOCTh. BUABI XUMUYECKON CBS3M (KOBAJICHTHAsl, HOHHAs, 2 1 o -
MeTaJuIn4ecKas, BOJOPOIHAsI) ¥ CIIOCOObI ee 00pa3oBaHMUs.
Ilpogheccuonanvno-opuenmupogannoe cooeprcanue.
CrpoeHre aTOMOB XMUMHUYECKUX 3JIEMEHTOB, BXOASAIIUX B COCTAaB HE(YTH U
rasa ( a3oT, yriiepoa, BoJopo, kuciaopon, Gpochop, cepa).
IIpakTuyeckoe 3ansitue Ne 1 Perenue 3agaHuii Ha MCTOJIB30BAHUE XU-
MUYECKOW CUMBOJIMKM M HAa3BaHUN COEAMHEHUN 110 HOMEHKJIAType MEXIy-
HapOJHOTI'O COK03a TEOPETUYECKON M MPUKIAJTHON XMMHHM U TPUBUAJIBHBIX
Ha3BaHWM JJI COCTABJICHHS XUMUYECKHX (OPMYI IBYXaTOMHBIX COEIMHE-
HUN (OKCUIOB, CyIb(GUIOB, TUAPUIOB U T.M.) U APYTUX HEOPTraHUYECKHUX 9 5
COEIMHEHUI OTAEIBHBIX KIacCOB.
[IpakTuueckue 3aiaHus Ha YCTAaHOBJIEHHE CBSI3U MEXJY CTPOCHHUEM aTo-
MOB XMMHUYECKUX IEMEHTOB U NEPUOANYECKUM U3MEHEHUEM CBOWCTB XH-
MUYECKUX IJIEMEHTOB M WX COEJAMHEHHUH B COOTBETCTBUH C IMOJIOKEHUEM
[Iepronueckoi CUCTEMBI.
Tema 1.2. Copaepxxanue ydyeOHOro MaTepuasa 2




Iepuoguyeckui
3aKOH M TaldJuna
JI.LA. MenaeneeBa

Ilepuonnueckas cucrema xuMuueckux snemeHToB J[.M. MeHnneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona .M. MengeneeBa. 3ako-
HOMEPHOCTU HU3MEHEHUs CBOMCTB XHMMHUUYECKHX 3JIEMEHTOB, 00pa3yeMbIX
MMHU TIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C IOJIOKEHUEM XH-
MHYECKOTO iemeHTa B llepuoanyeckoi cucreme. MUpOBO33pEHUECKOE U
Hay4yHoe 3HaueHue llepuoamyeckoro 3akona .M. Menneneesa. [Iporuo-
3bl JI.Ml. MenneneeBa. OTKpbITHE HOBBIX XMMHMUECKUX 3JIEMEHTOB. Pere-
HUE MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha XapakTe-
pHU3aIUI0 XUMHUYECKHX 3JEMEHTOB «MeTalmniyeckne/HeMeTalInIecKue
CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB B COOTBET-
CTBUM C UX BJEKTPOHHBIM CTPOCHUEM M IMOJIOKEHHUEM B MEPUOIUYECKOUN
cucTteMe XuMudeckux sineMmeHToB /.M. Menaeneeray»

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XHUMHYECKHX peak-
1107071

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukanus u THIIBI XUMHYECKUX PEaKIUil ¢ y4acTHeM HeopraHude-
ckux BemecTB. CocTaBlieHHE YPaBHEHUN peaklUi COeAMHEHUS, Pa3lioKe-
HUSA, 3aMeIlleHHsl, OOMEHa, B T.4. PEAKUUA TOpPEHHUS, OKUCIICHUS-
BOCCTAHOBJIEHUS.

ypaBHeHI/ISI OKHCJIICHUA-BOCCTAHOBJICHU . CTGHGHB OKHUCJIICHUA. OKI/ICJ'II/I-
Telb U BOCCTaHOBUTENb. COCTaBlieHWE M YpaBHUBAHHE OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN METOJOM 3JIEKTPOHHOTO Oanmanca. OKuCIu-
TETbHO-BOCCTAHOBUTENBHBIE PEAKIIMH B TPUPOJE, MPOU3BOJCTBEHHBIX
poreccax v )KU3HEACITeTbHOCTH OPTaHU3MOB

IIpakTyeckoe 3anaTne Ne2 KonndecTBeHHbIE OTHOLIEHUS B XHMHHU.
OcCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PACUEThl IO YpaBHEHUSIM
XUMHYECKHUX peakiuil. Moyib Kak €IMHHIA KOJIMYEeCTBa BellecTBa. Mo-
JsIpHasi Macca. 3aKOHbI COXPaHEHMsI MacChl MU SHEPTUU. 3aKOH ABOTrajpo.
Monsipabiii 00beM razoB. OTHOCHUTENbHAS JIOTHOCTH ra3oB. PacueTsl mo
YPaBHEHMSIM XUMHYECKUX DPEAKLUUH C HCIOJIb30BAaHMEM Macchl, oObema
(HOpMaJbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEILIECTBA.

IIpodeccnonaiLHO-OPHMEHTUPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)

Tema 2.2. DuexkTpo-

Coaep:xanue yueOHOro MaTepuaJia

JIM9HOCTHBIC, MeTamnpeaMeT-
HbIC W TIPEJAMETHBIC KOMIIE-
TEHIIMd B COOTBETCTBUU C
®I'OC cpemgnero obmiero 06-
pa3oBaHUs, YTBEPKICHHOTO
npuka3oM MuHHCTEpCTBA 00-
pasoBanuss u Hayku P® or
17.05.2012 Ne 413
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JUTHYECKAS JUCCO-
IUANMS ¥ HOHHBIN
o0MeH

Teopus snexTpoauTuyeckod auccouuauuu. MoHbl. DHEKTpPOIUTHI, He-
3JEKTPOJIUTHI. Peakiinn nonHoro ooMena. CocTaBlieHHE peaklMii HOHHO-
ro oOMeHa MyTEM COCTABJICHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHeHUH. KuCIOTHO-OCHOBHBIE peakIUu. 3aJaHus Ha COCTaBIICHUE
VMOHHBIX PEaKLIAMN.

KonTpoabHas padora Ne 1 CrtpoeHue BEIIECTBA U XUMHUYECKUE PEaAK-
002078

JlabopaTopHoe 3ansiTue Ne 1

JlabGopaTopHas paboTa « TUIIBI XUMUUYECKHX PEaKIIHA».

UccnenoBanue TUMNOB (IO COCTaBY U KOJUYECTBY MCXOJHBIX U 00pasyro-
IIMXCS BEIIECTB) UM MPU3HAKOB XUMHUYECKUX peakuuii. [IpoBeneHue peak-
U MOHHOTO OOMEHa, OMpeNeNIeHuEe CPeJlbl BOJHBIX PAacTBOPOB. 3aTaHUs
Ha COCTaBJICHHE NOHHBIX pEaKuit

Pa3nen 3.Ctpoenue u

cBOlicTBa HEOPraHu4e€CKMUX BE€UICCTB

16

Tema 3.1. Knaccugu-
Kallusi, HOMEHKJIATypa
¥l CTPOCHHE Heopra-
HUYECKHX BEIIECTB

Coaep:xanue yueOHOro MaTepuaJia

[Ipeamer Heoprannyeckod xumuu. Kiaccudukamus HEOpraHUYECKHX
BemecTB. [IpocThie U cioxHbie BemecTBa. OCHOBHBIE KJIACChl CIIOMKHBIX
BEILECTB (OKCUABI, TUAPOKCUIBI, KUCIOTHI, CONM). B3aumocBs3b Heopra-
HUYECKUX BEIIECTB. ATperaTHble COCTOSIHHSI BemiecTBa. Kpucramimde-
ckue U amopdHbIe BellecTBa. THIBl KPUCTAIUTMUECKUX PEHIETOK (aToM-
Hasl, MOJIEKYJISIpHAs, MOHHAs, METaJUTMUecKas). 3aBUCUMOCTh (PU3HUECKUX
CBOMCTB BeIlleCTBAa OT THUMAa KPUCTAUIMUECKOW PEHIETKU. 3aBUCUMOCTh
XUMHYECKOW aKTHBHOCTH BEUIECTB OT BHJA XUMHYECKOHM CBSI3M M THIIA
KPUCTAIITMYECKON pemeTKu. [[puarnHbpl MHOT00Opasusi BEIeCTB

JIM9HOCTHBIC, MeTamnpeaMeT-
HbIE W TIPEJAMETHBIC KOMIIE-
TEHIIMd B COOTBETCTBUU C
®I'OC cpemanero obmiero 06-
pa3oBaHUs, YTBEPKICHHOTO
npukazoM MuHucTepcTBa 00-
pasoBanuss U Hayku P® or
17.05.2012 Ne 413
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IIpakTyeckoe 3ansaTHe Ne 3

HomMmeHknaTtypa HeopraHM4eCKHX BEIIECTB: Ha3BaHHME BEIECTBA UCXOS U3
UX XUMHUYECKOU (POPMYIBI MM COCTAaBICHHE XUMHUYECKOW (POpMYIIBI HC-
X0JIs U3 Ha3BaHUs BemecTBa no mexayHapoanoi (MIOITAK) unu tpuBu-
QIbHOM HOMEHKIIaType. PemieHne mpakTHYecKuXx 3aJaHuil Mo Kiaccupu-
Kallui, HOMEHKJIAaType M XMMHUYECKMM (OpMyJlaM HEOPraHMYECKHX Be-
IIECTB Pa3IUYHbIX KJIAcCOB (YrapHbIM ras, yriaeKucibli ra3, aMMHaK, ra-
IIE€Has U3BECTh, HErallleHas U3BECTh, MUThEBAs COJIA U APYI'HX): Ha3bIBAaTh
U COCTaBIIATH (POPMYJIBI XUMHUUECKUX BELIECTB, ONPENCIIATh MPUHAITICHK-
HOCTb K KJIaccy.

HcTouHnKHM XUMHUYECKOW HH(OpMAIHH (CPEICTB MacCOBOW MH(OPMAIIHH,
cetb UnTepHer u apyrue). Ilouck nHpopmanuu no Ha3BaHUSIM, UIEHTU-
¢duKaTopam, CTpYKTypHBIM (opMyiTam

Tema 3.2. dusuko-
XUMHUYECKHE CBOMCT-
Ba HEOPTraHUYECKHUX
BCIICCTB

Coaep:xxanue yueOHOro MaTepuaJia

Mertannel. O0mue Gpusnueckue U XuMHUYecKue cBoictBa MeraiioB. Cro-
coObl MOTy4YeHUsl. 3HaU€HUE METAJIJIOB U HEMETAJUIOB B MPUPOJAE U KU3-
HEJIeSITEIbHOCTH YeJIOBEKa M OpPraHu3MOB. Kopposusi MeTayuioB: BHIbI
KOPPO3HH, CTIOCOOBI 3aIIUTH METAJIOB OT KOPPO3HH.

Hemerannel. OOmue ¢uznyeckne U XUMHUYECKHE CBOWMCTBA HEMETAJUIOB.
Tunuunsie cBoiictBa HemetaioB [V— VII rpynn. Knaccudukamus u Ho-
MEHKJIaTypa COeMHEHUN HemeTauioB. KpyroBopoTel OMOTEHHBIX dJIeMEH-
TOB B IPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OK-
CUJOB, TUAPOKCHUJIOB, KUCJIOT, COJIEH U ZIp.). 3aKOHOMEPHOCTH B M3MEHE-
HHUM CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCIMHEHUMN, BBICIIINX OKCH-
JIOB U TUIPOKCHUJIOB

JInyHOCTHBIE, MeTanpeaMeT-
Hbl€ U IPEJAMETHbIE KOMIIE-
TEHIIMA B COOTBETCTBUM C
®I'OC cpemnero obmiero 06-
pa3oBaHus, YTBEP)KIECHHOTO
npukazoM MuHucrepcTa 00-
pazoBaHuss U Hayku PD ot
17.05.2012 Ne 413
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IIpakTnyeckue 3anaTus Ne 4 CocraBieHHE ypaBHEHUN XMMHUYECKHUX
peakuMi C y4acTHEM MPOCTBIX M CIIOKHBIX HEOPraHWYECKUX BEIECTB:
METaJUIOB M HEMETAJUIOB; OKCHU/IOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHUM U aM(pOTEpHBIX TUAPO-
KCHJIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOLUX X CBONCTBA.
Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUI HA CBOM-
CTBa, COCTaB, NOJyuyeHUE U O€3011aCHOE HUCII0JIb30BAHUE BAKHEHIIMX He-
OpPraHUYECKUX BELIECTB B OBITY M IPAKTHUECKON AEATEIbHOCTH YEJI0BEKA.
Ilpodpeccuonanvro-opuenmupogannoe cooepicanue.

CocraBneHue ypaBHEHUI XMMHUYECKMX pEAaKLUi TOpEeHUs MPUPOJHOIO
ra3a u He()TErpOyKTOB.

Tema 3.3. Uneutu-
¢dukanus HeopraHu-
YECKHX BEILECTB

Coaep:xanue yueOHOro MaTepuaJia

JlaGoparopHoe 3ansiTue Ne 2

JlaboparopHass pabora «MmeHTUUKAHMS HEOPTAHHUUYECKUX BEIISCTBY.
Pemennie sxcriepuMeHTaNbHBIX 3a/1a4 M0 XMMHUYECKUM CBOMCTBAM METall-
JIOB ¥ HEMETAJUIOB, MO PACIO3HABAHUIO U TOJYUYCHHIO COCTUHEHUN Me-
TaJNIOB ¥ HeMeTauioB. MaeHTudukanus HeopraHn4eckux BEIIECTB C HC-
II0JIb30BAHUEM HX (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX CBOI\/JICTB, XAapPaKTCPHBIX Ka4YCCT-
BEeHHBIX peakiuii. KadecTBeHHble peakiuu Ha cyibdaT-, KapOOHAT- U
XJIOpUA-aHUOHEBI, HA KATUOH aMMOHHMA.

KonTpoubsnas pabora Ne 2 CBolicTBa HEOPraHUYECKUX BELLIECTB

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

2 cemecTp

44

Pa3nes 4.CTtpoeHue M CBOHCTBa OPraHN4YeCKNX BellecTB

26

Tema 4.1. Knaccudu-

Conep:xanue yueOHOro MaTepuaJia

HI/I‘IHOCTHBIC, MCTaIIpEaAMET-
HbIC W TPEIAMETHBIC KOMIIE-
TEHOUU B COOTBECTCTBHU C
®I'OC cpennero obiero 06-

13




KaIusi, CTPOCHHE U
HOMEHKJIaTypa opra-
HHUYCCKUX BCUICCTB

IlosiBiieHME U pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [Ipeamer opra-
HUYECKOM XMMHUHU. MeCTO M 3HauyeHue OPraHu4YeCKOM XMMHH B CHUCTEME
€CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHHME KaK MOPSIOK COEJAMHEHHS aTOMOB B MOJIEKYJIE
COIIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOXKEHUSI TEOPUU XMUMHUYECKOTO
CTpOEHHUS OpraHudeckux coenuHeHud A.M. byrtiepoBa. YriepoaHsiit
CKEeJIET OpPraHu4YeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XH-
MHUYECKOT0 CTpOeHHUs Mosiekyi. M3omepus u nzomepsl. [lonstue o pyHk-
nuoHanbHOM Tpymnmne. Pagukan. [IpuHOMnbl KinaccupUKaMU OpraHuye-
CKMX COEIMHEHMH. MexayHapo/iHas HOMEHKJIATypa W IMPUHLMIBI HO-
MEHKJIATYpbl OpraHudeckux coenuHeHuil. [lonstue 06 azoTcomepkammx
COEIMHEHUIX, OMOJIOrMYECKH aKTHUBHBIX BellecTBaxX (YrieBOAax, KUpPaX,
Oenkax U Jp.), BBICOKOMOJIEKYJISPHBIX COEAUHEHUSIX (MOHOMED, MOIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTuyeckoe 3anaTue Ne S HomeHknaTypa OpraHM4eCKUX COEIUHE-
HUN OTHENbHBIX KJIAcCOB (HACHIIICHHbIC, HEHACHIIIEHHBIE U apoMaTHye-
CKHE YTJIEBOJIOPOAbI, COUPTHI, (PEHOJIBI, allbIAETH/Ibl, KETOHbI, KAPOOHOBbBIE
KucnoThl U ap.) CocTaBieHUE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX
(GopMyJ1 OpraHMYECKHX BEUIECTB OTAEJIbHBIX KJIACCOB, UCIIONb3Yysd UX Ha-
3BaHUS MO CHCTEMaTHYeCKOW M TPUBUAIBHONW HOMEHKIAType (STHIIEH,
aleTHJIEeH, TIUIepuH, QeHon, (GopMmanbleruy, YKCyCHas KHCIOTa, TJIH-
1uH). PacdeTs! mpocTeiimieit popmysisl OpraHudecKo MOJIEKYIIbI, UCXOS
U3 JIEMEHTHOTO cocTaBa (B %).

pa3oBaHus, YTBEPKIECHHOIO
npukazoM MuHHCTEpCTBA 00-
pasoBanus U Hayku P® or
17.05.2012 Ne 413

Tema 4.2. CBoiicTBa

Conep:xxanue yueOHOro MaTepuaJia

12

HI/I‘IHOCTHBIG, MCTaIpeaAMET-

14




OpPTraHUYECKUX CO-
eIUHEHNN

DU3UKO-XUMUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHUN OTHEIbHBIX
KJIacCOB (0COOEHHOCTH KJIacCU(UKAIIMK 1 HOMEHKJIATYphl BHYTPH KJlacca;
TOMOJIOTHYECKUH psii U oOmast popmyna; u3oMepus; puU3nvecKue CBO-
CTBa; XMUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTy4EHUs):

— IpeeNbHbIE YIIIeBOJAOPO/IbI (aJKaHbl U IIUKIOoATKaHkl). ['opeHue merta-
Ha KaK OJIMH U3 OCHOBHBIX MCTOYHHUKOB TeIlJIa B IPOMBILUIEHHOCTH U ObI-
Ty. CBOMCTBa MPUPOAHBIX YIJIEBOJOPOJOB, HAXOXKJIECHUE B IMPHUPOJE U
MPUMEHEHUE aJIKaHOB;

— HeTpeJebHbIe (AJIKeHbI, aJJKUHBI U AJIKQAUEHbI) U apOMATUYECKUE YT-
JeBOIOpoAbl. ['opeHune aneTuieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOTO
MJIaMEHU JJIS CBApKU U PE3KU METAJIIIOB

— KHCIIOPOCOICpKAINE COSAMHEHUS (CIUPTHI M (EHOJIBI, KapOOHOBBIC
KHUCJIOTBHI U 3(UpPBI, aNbIeTUAbBl U KETOHBI, XKHUPHI, YriaeBodsl). [IpakTude-
CKO€ NpPUMEHEHWE OHTWICHIJIMKOJA, TiaulepuHa, (eHona. IlpumeHeHue
dbopManbaeruaa, amneTranbieruiaa, YKCYCHOM KHCIOTBHL. Mblla Kak COJIU
BBICITHX KapOOHOBBIX KHCIIOT. MOIOIIIHE CBOWCTBA Mbljia

— a30TCOJIEpIKale COeAUHEHHUs (AMUHBI 1 aMUHOKHUCIIOTHI, Oenku). Brico-
KOMOJICKYJISIPHbIE ~ COEIMHEHUs (CHUHTETHYECKHME U  OMOJIOTHYeCcKHU-
aKTUBHbIE). MoHOMep, monumep, CTPYKTypHoe 3BeHo. [lomumepusanus
ATUJIEHA KaK OCHOBHOE HalPaBJIEHUE €r0 UCIOJIb30BaHUSI.

T'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 MOMyYeHHS): peAebHbIe (AJIKaHbl U LUK-
JI0AJIKaHbl), HENpeaenbHble (AJIKeHbI, aIKMHBI U aJIKaJMEHbl) U apoOMaTH-
YeCKHe YIIeBOJOPObl, COUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(HU-
PBl, aIbJETUIbl U KETOHBI, aMUHBl 1 aMHUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIP-
HBbIE COCIIMHEHNUs. 3a/laHusl HA COCTaBICHHE YPaBHEHUI XMMMUYECKHUX pe-
aKLMHA ¢ y4acTHEeM OpraHMYeCcKHX BEIIEeCTB Ha OCHOBAaHMM MX COCTaBa U
CTpOEHUS

HBIE U TPEIAMETHBIE KOMIIE-
TEHIMX B COOTBETCTBUHU C
®I'OC cpennero obiero 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 peakLUid (B TOM 4ucie
[0 MPEUIOKEHHBIM I1IETIOYKaM MPEBPALICHU), XapaKTEepU3YIOIUX XUMHU-
YECKUE CBOMCTBA OPraHMUYECKUX COEAMHEHMH OTAEIbHBIX KJIACCOB, CIIOCO-
Obl UX MOJYYEHHUS U Ha3BaHUE OPraHUYECKUX COEJUHEHUH MO TPUBHUAJIb-
HOM WIHM MEKYHApPOJHOM CUCTEMAaTU4YECKOM HOMEHKIIATYpeE.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/laHUi Ha CBOIi-
CTBA OPTaHUYECKUX COEIMHEHUN OTIENbHBIX KJIACCOB

JlabopaTopnoe 3ansitue Ne 3 JlaGoparopnas padota «IIpeBpamienus op-
raHUYEeCKUX BEUIECTB MpHU HarpeBaHum». [loydyeHue 3TuiieHa U U3yyeHUE
ero cBoicTB. MoJenupoBaHie MOJIEKYJI M XMMHUYECKUX MPEBpallleHUuil Ha
IIpUMepe 3TaHa, ITUJIEHA, alleTUIIEHa U JIp.

Tema 4.3.
Unentuduxamus op-
FaHUYECKUX BELIECTB,
VX 3HAQYCHUE U NIPHU-
MEHEHHE B OBITOBOII U
MIPOU3BOACTBEHHOMN
JeATEIbHOCTH YeJI0-
BEKa

Coaep:xanue yueOHOro MaTepuaJia

buooprannueckue coequnenus. [Ipumenenne u Ouosornyeckas poiyib yr-
1eBo10B. OKHCIIEHUE YIJIEBOAOB — MCTOYHUK DHEPIMM KUBBIX OpPIraHU3-
MoB. O0nacTu npuMeHEeHUs] aMUHOKUCIOT. [IpeBpalieHus 6eIKoB MU B
opranusMe. buonornuyeckue ¢pynkuuu 6enkoB. buonornyeckue GpyHkuun
XKHUPOB. PO OpraHnveckoil XMMUM B PEHICHUHU MPOOJIEM MUIIEBOH 06e30-
IIaCHOCTHU

Ponb oprannueckoil XuMuu B pernieHUH npoOseM 3HEepreTuYecKoi 6e3o-
IIaCHOCTH, B Pa3BUTHHM MEAMIIMHBI, CO3JaHUN HOBBIX MaTEpUaOB, HOBBIX
MCTOYHUKOB SHEPrUM (aJbTEPHATUBHBIE HICTOYHUKH 3HEprun). OnacHOCTh
BO3/JCICTBUS HA JKMUBBIE OPraHM3Mbl OPraHMUYECKUX BELIECTB OTIEIBbHBIX
KJIaccoB (YIJIEBOIOPOJIbl, CIUPTHI, (PEHOJBI, XJIOPOPTaHUYECKUE IMPOU3-
BOJIHBIE, ANbJETUBlI U JP.), CMBICI TOKa3aTels MpelelbHO A0MyCTUMOMN
KOHLEHTpaluu

JIM4HOCTHBIE, MeTanpeaMeT-
Hble M IpeAMETHbIE KOMIIe-
TEHIIMH B COOTBETCTBUM C
®I'OC cpemnero obmiero 06-
pa3oBaHus, YTBEP)KICHHOTO
npukazoM MuHucrepcTBa 00-
pasoBaHuss U Hayku PO or
17.05.2012 Ne 413
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JlaGopatopHoe 3ansaTue Ne 4 JlaGopatopHas pabota: «neHTrdukanms
OpPraHUYECKUX COCIUHEHUH OTAEIbHBIX KiaccoB» MneHTuduxauus opra-
HUYECKUX COEIUHEHUH OTAEIbHBIX KJIaCCOB (HA INpPUMEpPE allbJEIHJIOB,
KpaxMaia, YKCYCHOM KHCIIOTbI, OEJIKOB H T.II.) C MCIIOJIb30BaHUEM UX (H-
3UKO-XMMHMUYECKUX CBOWCTB M XapaKTEPHBIX KA4YECTBEHHBIX peakuui. Jle-
HaTypauus Oenka pu HarpeBaHuM. L{BeTHble peakuun 6enkoB. Bo3HuKHO-
BEHUE aHAIMTUYECKOTO CUTHAjJa C TOYKU 3PEHUS XUMHUYECKHX IPOLIECCOB
IIPYU NPOTEKAaHUM KaueCTBEHHOW peakiMM, MO3BOJAIOIIEH UAESHTUPHLIHUPO-
BaTh IPEJIOKEHHBIE OPITAHUYECKUE BEIIECTBA

KonTpoabnas padora Ne 3 CTpykTypa U CBOWMCTBa OpPraHMYECKUX Be-
LIECTB

Pa3znen 5. KuHeruyeckue U TepMOJUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYe-

CKHUX peakuuii

CKopOoCTh XUMHYE-
CKHUX pEaKIIHil.
XUMHUYECKOE paBHO-
BecHe

Coaep:xanue yueOHOro MaTepuaJia

CKOpOCTb peakiMy, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (AaKTOPOB: MPUPOJIBI
pearupyroImux BeIecTB, KOHIEHTPANH PEarupyroImX BElleCTB, TEMIIe-
paTtypel U IJIOUIAJU PEAKLHMOHHOM MOBEpXHOCTH. TemoBble 3PQeKThl
XUMHUUYECKHUX PEAKIMi. DK30- U SHA0TEPMUUYECKUE, PEAKLIUH.
OO6patuMocTh peakiuil. XMMHYECKOE PABHOBECHE M €r0 CMEIlEeHHE O]
JNEHCTBHEM pPa3IMUHBIX (AKTOPOB (KOHIEHTpAILUsl PEareHTOB WIIH Ipo-
JYKTOB PEAKIMH, JaBJIEHUE, TeMIlepaTypa) JUIsl CO3/1aHUsl ONTUMAIIbHBIX
YCIIOBHMM MPOTEKAHUS XUMHUUECKUX nporieccoB. [Ipuanmn Jle [larense

IIpakTnyeckue 3anaTusi Ne 8 PemieHue npakTHKO-OpPHEHTHUPOBAHHBIX
3a/1aHUil Ha aHanu3 (aKTOPOB, BIUSAIONIMX HAa MU3MEHEHHWE CKOPOCTU XU-
MHUYECKOM peakiuu, B T.4. C MO3MLIUN HKOJOTHUYECKH IIeeco00pa3HOro
MOBE/IEHUS B OBITY U TPYAOBOM AESITEIBHOCTU B LIEISX COXPAHEHUS CBO-
€ro 370pOBbi U OKPYXKAIOLIEH MPUPOJHON cpelbl. Pemenue mpakTuko-
OPHUEHTHPOBAHHBIX 3a/IaHUM Ha npuMeHeHue npuHnumna Jle-lllarense mis
HAaXOJKJICHUs HAIIPaBIICHUS CMELICHUS PABHOBECUS XUMUYECKON PEAKLUU
U aHanu3 (paKTopoOB, BIUSIOUINX HA CMEIIEHHE XUMUYECKOTO PAaBHOBECHS

JIM9HOCTHBIE, METaIPeIMET-
HBIC M IPEIMETHBIC KOMIIe-
TEHI[UU B COOTBETCTBUH C
®I'OC cpennero ob1iero 00-
pa3oBaHUsl, YTBEPKICHHOTO
npuKa3oM MuHHCTEpCTBA 00-
pa3oBaHus ¥ Hayku PO ot
17.05.2012 Ne 413

Pa3nen 6. PacTBopsl
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Tema 6.1.
[TonsiTe o pacTBopax

Conep:xanue yueOHOro MaTepuaJia

PactBopenue kak ¢usuko-xummuuyeckuii mpouecc. PactBopsl. CriocoOs
HPUTOTOBIICHHSI PacTBOpPOB. PacTBopuMocTs. MaccoBasi 101151 pacTBOpPEH-
Horo BemiecTBa. CMBICHT IIOKa3aTeNs MPEAeIbHO AOIYCTUMON KOHLIEHTpa-
IIM ¥ €r0 UCIO0JIb30BaHNE B OLIEHKE SKOJIOTHYECKOIl 0€30MacHOCTH.
[TpaBuia SKOJIOTUYECKHU 1EJIecO00Pa3HOr0 MOBECHUS B OBITY U TPYJOBON
JCATEIIFHOCTH B LIEJNAX COXPAHEHHUS CBOETO 3/I0POBbS M OKpYXKarolen
NPUPOIHON CpeJbl; ONACHOCTh BO3/ICHCTBHS Ha JKUBbIE OPraHU3MBbI OIpe-
JICTICHHBIX BEIIECTB.

Pemienne mpakTUKO-OpUEHTHPOBAHHBIX PACUETHHIX 3aJaHH HA PacTBO-
PBI, UCTIOJIb3YeMbIE B OBITOBOW U IPOU3BOJICTBEHHOH IESTEILHOCTH YeIO0-
BEKa

Tema 6.2. Uccieno-
BaHHE CBOMCTB pac-
TBOPOB

Conep:xanue yueOHOro MaTepuaJa

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

JlaGopatopnoe 3ansatue Ne 5 JlaGopatopuas pabora «lIpuroroBrnenue
pactBOpoB». [IpurorosieHue pacTBOPOB 3aaHHON (MaccoBOif,%) KOHIEH-
Tpauuu (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIPOCAMH) U OIpPEJEICHUE
Cpezbl BOJAHBIX pacTBOPOB. Perienue 3a1a4 Ha NPUTOTOBJIEHNUE PAaCTBOPOB

IpodeccuoHaILHO-OPMEHTHPOBAHHOE Co/lepKaHueE (Codep:KaHNe TIPUKIATHOTO MO/TYJIs1)

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

XuMus B OBITY U TIPO-
U3BOJCTBEHHOU Jies-
TEJILHOCTH 4YeJIOBeKa

Coaep:xanue yueOHOro MaTepuaJia

Hogelimue nocTHXKeHUS XUMAYECKON HAYKU U XUMHUYECKOW TEXHOJIOTHU.
Ponp xumuu B 0OecriedeHUH HKOJIOTUYECKOM, YJHEPTeTUYECKON U MHIIe-
BOM 0€30MacHOCTH, Pa3BUTUU MeIMIMHBL [IpaBuia mowcka W aHamu3a
XUMHUYECKOH MHPOpPMAIMH U3 Pa3INYHBIX UCTOYHUKOB (Hay4yHas U y4uel-
HO-Hay4yHas JIMTepaTypa, CpeAcTBa MaccoBoi MHpopmaiuu, cetb Murep-
HET)

JIM4HOCTHBIE, METANpEIMET-
Hbl€ U IIpPEJIMETHbIE KOMIIE-
TEHIMX B COOTBETCTBUHU C
®I'OC cpemanero obmiero 06-
pa3oBaHMs, YTBEPKICHHOIO
npukazoM MuHucrepcTa 00-
pazoBaHuss U Hayku PD ot
17.05.2012 Ne 413
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IIpakTnyeckoe 3ansaToe Ne 9 Ilouck U aHaIM3 KEWCOB O MPUMEHEHUH
XUMHUYECKHUX BEUIECTB M TEXHOJOTUHM C ydeToM Oynymieit mpodeccuo-
HaJBHOM JESATEeNIbHOCTH MO TeMaM: BaXXHEWIIUE CTPOUTEIbHBIE Mare-
pHuabl, KOHCTPYKIIMOHHBIE MaTepuaibl, KPacku, CTEKIIO, KepaMuKa, Ma-
TepUaNbl JUIsl AJIEKTPOHUKH, HAHOMATEpHUAJIbl, TEKCTUJIbHBIC BOJIOKHA,
HMCTOYHUKHU SHEPTUHU, OPraHUYECKUE U MUHEpaJIbHbIE YI00peHus, JeKap-
CTBEHHBIC BEIIECTBA, OBITOBAS XUMHS.

3amwura: [IpencraBnenue pe3yabTaToB pelIeHUs KeHcoB B popMe MUHU-
JIOKJIaJ1a ¢ MPEe3eHTalHeH.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue.

[Touck u aHaMM3 KEHCOB O MPUMEHEHHUH C YIeTOM Oyaymieit mpodeccuo-
HaJIbHOW NEATENILHOCTH MO TeMaM: XUMUS B HETera3oBoil 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-
IUITJIMHbI

3.1 TpeGoBaHusi K MUHUMAJIbHOMY MaTEPHAJIbHO-TEXHHYECKOMY olecmeve-
HHUIO Y4eOHOM TMCIUNJIMHBI:

Peanmzanust nmporpaMmbl JUCHUIUIMHBI TPpEeOyeT HaIM4UMsl y4eOHOTO KaOWHETa
XUMUH, JA00PaTOPUU XUMUHU JJIS TIPOBEACHUS 3aHATUM JIEKITMOHHOTO THUIIA, IIpaKTHYe-
CKHX, JJAOOPATOPHBIX 3aHATUH, B TOM YMCIIC TPYNIOBBIX, HHAUBUIYaTbHBIX, MUChMEH-
HBIX, YCTHBIX KOHCYJIbTAIIUM, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTeCTaIUH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

- CTICIMATTM3UPOBAHHAS MEOECTTh (CTOBI, CTYJIBS IO KOJMYECTBY 00YJaIONUXCs);

- TOCKa yYCHUUIECKasl.

Texaudueckue cpeacTra 00ydIeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEAUNHBIN TPOEKTOP, IKPAH.

YueOHo-HarIsSIIHBIe TTOCOOMS: TUTaKaThl, Y4eOHO-HATJIAIHbIe TTOCOOUsI, 0OecTIeuu-
BaIOIIME TEMaTUUYECKHE WILIIOCTpAIlMU 1Mo paboueld mporpaMMme JUCHUIUIMHBI, B TOM
qucje, BUAe0-ay M0 MaTepUallbl, KOMITBIOTEPHBIE TTPE3CHTAIUH.

KomnproTep mMeeT IOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
r100aabHyI0 ceTh MIHTEepHeT, OCHAIIEH JUIEH3UNOHHBIM ITPOTPaMMHBIM 00ECIICUCHHUEM.

3.2. Y4eOoHo-MeTOoqUYECKOe U HH(POPMALIMOHHOE o0ecrieyeHne pean3a-
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
u31., ucrp. u gorn.— Mocksa: M3natensctBo FOpaiit, 2020.— 291¢c.— https://urait.ru/

2. Apremenko A.W. Opranwnueckas xumwus: yueOHuk /AWM. ApremeHko.- 5-¢
u3a., ucnp.- Mocka: KHOPYC, 2020.- 536¢.- (Cpennee npodeccnonaibrHoe 00pas3o-
Banue). ISBN 978-5-406-00916-1

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

4. Audunorenona, U. B. Xumus: yueOHUK 1 MPaKTUKYM ISl CpeHETO Tipodec-
cuoHasibHOTO oOpazoBanus/ M. B. Audunorenona, A. B. babkos, B. A. Ilomnkos.- 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 xumusi: yueOHuk /A.H.ApTeMeHko.- 5-e u3j.,
uctp.- u gon.- M.: KHOPYC, 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 (OOpa3oBaTeabHBIN CAUT JUIS IIKOJIBHUKOB « XUMUSI»).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIHHUKOB).
MeTtoauyeckue yKazaHusi JAJs 00y4AIOIIUXCS 110 OCBOEHUIO THCITUTLTHHBI

11. MeTtoandeckue yka3aHus I 00YJIArOIIUXCS IO BBITOJIHEHUIO MPAKTUICCKUX
paboT.

12. MeToauueckue yKa3aHus JJIsl 00YYarOIIUXCs IO BBIMOJHEHHIO JTAOOPAaTOPHBIX
pabor

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

NCIHUIIJIMHBI

4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaThl 00yueHus

D®opMbI U METOBI
KOHTPOJISl M OLIeHKH
pe3yJbTaToB 00yue-
HHUSA

JUYHOCMHbLE:

- OCO3HaHWE OOYYAIOIIMMHUCS POCCHICKOW TPaKIAHCKON HICH-
TUYHOCTH;

- TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOIIpe-
JEJICHUIO;

- HaJIM4Me MOTHUBALIMU K 00Y4YEHUIO U JMYHOCTHOMY Pa3BUTHIO;

- LEJICHANPaBICHHOE PAa3BUTHE BHYTPEHHEH MO3UIUHU JIMYHOCTH
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX IEHHOCTEN HapoaoB Poccuiickoit De-
Jepalyy, UCTOPUYECKUX M HAIMOHAIBHO-KYJIBTYPHBIX Tpaauuui, ¢op-
MHUPOBAHHUE CHUCTEMBbl 3HAUUMBbIX LIEHHOCTHO-CMBICIOBBIX yYCTAHOBOK, aH-
TUKOPPYNLIMOHHOTO MHUPOBO33PEHHUS], IMPABOCO3HAHUSA, HKOJIOTHYECKOMN
KYJIbTYpBbI, ClIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD )KU3HEHHbBIE TUIaHbI;

- YYBCTBO TOPAOCTH M YBaXXEHUS K HCTOPUU M JOCTHKECHUSIM
OTE€YECTBEHHON XMMHUYECKON HAYKH; XUMUYECKH IPaMOTHOE [TOBEACHUE B
npodeccHoHaNbHON JIEATENBbHOCTH M B OBITYy MpH OOpalleHHH ¢
XMMHUYECKUMHU BEUIECTBAMH, MaTepHUaIaMH U MPOLIECCaMU;

- TOTOBHOCTh K MPOJOJDKEHUIO OOpa3oBaHHUS U TOBBIMICHUS
KBaM(pHUKAMA B H30paHHOW MNPOPECCHOHATBHONW JEATEIIFHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUI B 3TOM;

- YMEHHE HMCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOM XMMHUYECKOU
HAyKH W XUMHYECKUX TEXHOJOTUH [Isi TOBBIIIEHUS COOCTBEHHOTO
MHTEJJIEKTYaJJbHOTO  pPa3BUTHSI B BBIOPaHHON  MpogeccrHoHanbHON
NESITENIBHOCTH;

MemanpeomemHble:.

- OCBOCHHbIE OOYYAIOUIMMUCSA MEXIPEIMETHbIE MOHATUS U YHHU-
BepcalibHble yueOHble NeHCTBUS (PETyJIsSTUBHBIE, MO3HABATEIbHBIE, KOM-
MYHHKATHUBHBIE);

- CIIOCOOHOCTbH MX HCIIOJIb30BAHUS B MTO3HABATEIBHON M COLUAIIb-
HOM NPaKTUKE, TOTOBHOCTh K CAMOCTOSATEIbHOMY IJIAHUPOBAHHIO U OCY-
IIECTBJICHUIO Y4eOHOM eATeIbHOCTH, OpraHu3alii y4eOHOTr0 COTPYIHU-
4YecTBa C MeJarornyecKuMu pabOTHUKAMU M CBEPCTHUKAMHU, K YYaCTHIO B
MIOCTPOCHUH MHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIIe10BaTeIbCKON, MPOSKTHOM U
COIMAITLHOU JIeSITeIbHOCTH,

- HUCHOJIb30BaHWE  PAa3NUYHBIX  BHJOB  IO3HABaTEIbHOM
NEeSTeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYallbHBIX ONepaluuil (I0CTaHOBKU
3amaun, (GOpPMYITUPOBAHUS THUIIOTE3, aHalIM3a W CHHTE3a, CPaBHEHUS,
0000IIeHNs,, CHUCTEMAaTU3alli{, BBISBICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3el, TNOMCKAa aHAJIOroB, (OPMYIMPOBAHUS BHIBOJOB) JUIS PpEIICHUS
ITIOCTaBJICHHOM 3a/lauyd, NPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUsA
(HaOnrofeHusl, HAYYHOTO OKCIEPUMEHTA) Ui HW3YYCHHUS Pa3IMYHBIX
CTOPOH XHUMHYECKHX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET
HE00XO0AMMOCTh CTAJIKUBAThCs B MpodecCHOHATBLHOM cdepe;

Tekyimuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBITIOJIHEHUE J1a00-
paTopHOU paboThI;
- BBITIOJIHEHUE TTPAK-
TUYECKOM paboThl
(MHIMBUyaTIbHAS
dbopma paboThI)

OneHka BBIMOTHEHUS
CaMOCTOATEIIbHOMN
paboTHI.

[TpomexyTouHas aTTe-
crarus B popme:

1 cemectp - npyrue
($hOopMBI KOHTPOJIA
(cpennuii 6amnn mo Te-
KYIITUM OIICHKaM yCIie-
BaE€MOCTH)

2 cemectp — audde-
PEHLIUPOBAHHBIN.

Meron nposeieHus
IIPOMEKYTOUHOM aTTe-
CTalluu 2 ceMecTpa:
BBIIIOJTHEHUE KOM-
IICKCHOTO 3aJlaHus
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- HCHOJIb30BaHUE PA3JIMYHBIX HCTOYHUKOB ISl MOJY4YEHUS
XUMHYECKON WH(pOpMamuu, yMEHHE OICHHTHh €€ JOCTOBEPHOCTH st
JTOCTHKEHHS XOPOIIUX Pe3yIbTaTOB B TpodecCHoHaIbHOU cdepe;
npeaMeTHbIE:

- ¢OpPMHUPOBAHHOCTD MPEJCTABICHUN: O MATEPHAIIBHOM €IMHCTBE
MHpa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJICHUU MPUPOIBI;, O MECTE U
3HAYCHWHM XMMHUH B CHCTEME €CTECTBEHHBIX HayK W €€ POJu B obecreue-
HUW YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIO-
THYECKOM, JHEPreTHYECKOMN 1 MUIIEeBONW 0€30MMacCHOCTH, B PA3BUTHH MEIU-
LMHBI, CO3JJaHUU HOBBIX MAaTE€pUaJIOB, HOBBIX HMCTOYHUKOB JHEpPrUU, B
oOecrieueHny paIrMOHAIILHOTO TMPUPOJIONONB30BaHMs, B (OPMHPOBAHUA
MHUPOBO33PEHUS M OOIICH KyIbTYyphl YEIOBEKAa, a TAKKE DKOJIOTHUECKU
000CHOBAaHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM cpeie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYACT:
OCHOBOIIOJIAratoIIKMe MOHITHS (AOMOIHUTEIIBHO K CUCTEME TTOHATUH 0a30-
BOTO YPOBHSI) - U30TOIIbI, OCHOBHOE U BO30Y>KIECHHOE COCTOSIHUE aToMa,
TUOpUIM3AIMS aTOMHBIX OpPOMTAJICH, XUMHYECKass CBSI3b («O» M «T —
CBA3bY», KpPAaTHBIE CBSI3M), MOJISIpHAsI KOHIIEHTpAIlHs, CTPYKTypHas Gopmy-
7ma, u3oMmepus (CTPYKTypHas, reomeTpudeckas (LUC-TpaHC-U30Mepus),
THUIIBI XAMUYECKUX peakiuid (rOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC B HEOO-
paTUMBbIE), pacTBOPHI (UICTUHHBIC, JUCTIEPCHBIC CHCTEMbI), KPHUCTAILJIOTH 1T~
paThl, CTENECHb AMCCOLMAIIMH, JIEKTPOJIN3, KPEKUHT, PUGOPMHHT); TE€O-
pUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JICHKAIIUE
B OCHOBE NMOHHUMAHHS MPUYUHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBJIC-
HUM, COBPEMEHHBIE MPEACTaBICHUS O CTPOCHUHU BEILIESCTBA HA ATOMHOM,
MOJICKYJIIPHOM W HAJMOJIEKYJSIPHOM YPOBHSX; IPEJICTABICHUS O MeXa-
HU3MaX XUMHUYECKHUX PEaKIHMi, TEPMOJUHAMUYECKUX M KHHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O XUMUYECKOM PAaBHOBECHH, AUCIIEPC-
HBIX CHUCTeMaX, ()aKTOJOTUYECKHUE CBEJACHUS O CBOMCTBAaX, COCTaBE, MOJY-
YeHUH U OE30MaCHOM HCIONb30BAaHUHM BAKHEHIINX HEOPTaHWYECKUX W
OpPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON JCATEIHHOCTH YEIOBEKA;
OOIIMX HAYYHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOACTBA (Ha MpUMepe
MIPOM3BOJICTBA CEPHON KUCIIOTHI, aMMHUaKa, METaHoa, epepadboTKku Hed-
T™H);

- c(hOpMUPOBAHHOCTh YMEHUHN BBISBIISITH XapaKTEPHBIC MPU3HAKU
Y B3aMMOCBS3b U3YyYEHHBIX MOHITHI, IPUMEHSATh COOTBETCTBYIOIIHME T1O-
HATUSI TIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPTAHMYECKUX W OpraHuye-
CKHX BEILECTB M UX NPEBPAILECHU; BBISBIATH B3aUMOCBS3b XUMUUYECKHUX
3HaHUH C OHATHUSMHU U MPEJCTABICHUSIMH IPYTUX MPEAMETOB ISl OoJiee
OCO3HAHHOTO TOHUMAaHHUS W OOBSICHEHUS CYHNIHOCTH MAaTepHAIBHOTO
€MHCTBA MHUPA; UCIOJb30BaTh CHCTEMHbBIE XUMUYECKHE 3HAHUS TSI 00b-
SICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHOHAYUYHYIO
pUpoay;

- c(hopMHPOBAHHOCTh YMEHUU HCIOJIH30BAaTh HAMMEHOBAHUS XU-
MUYECKHX COCIMHEHUA MEXTYHAPOIHOTO COI3a TECOPETUUECKON U TIPU-
KJIaJHOH XUMHUU U TPUBHAIbHBIE HA3BAHMS BELIECTB, OTHOCSIIMXCS K
M3y4EHHBIM KJIacCaM OPTraHUYeCKHX U HEOPTaHHMYECKUX COCTMHEHHI; hC-
MOJIb30BaTh XMMHUYECKYIO CUMBOIIMKY JJIsi COCTaBIeHUs GopMyl Heopra-
HUYECKHUX BEIECTB, MOJICKYJISAPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX, CO-
KpAIICHHBIX U CKENETHBIX) (POpPMYNT OpraHuYecKUX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIIUNA M PACKPBIBATh WX CYIIHOCTH: OKHUCIIHU-
TEJIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI MOCPEACTBOM COCTABJIEHUS DIICK-
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TPOHHOTO OajaHca ATHUX PEaKIUi; peaKkIuii HOHHOTO OOMeHa MyTeM CO-
CTaBJICHMS HMX IOJIHBIX M COKPAIIEHHBIX HMOHHBIX YPAaBHEHUH; peakuui
TUPOJIN3a, peakuil KOMIUIEKCOOOpa3oBaHusi (Ha MpHUMeEpe THAPOKCO-
KOMIUIEKCOB LIMHKA U aJIOMUHUSA); IOATBEPAKAATh XapaKTEPHbIE XUMHUYE-
CKHE€ CBOMCTBA BELIECTB COOTBETCTBYIOLIUMH SKCIEPUMEHTAMH U 3aIlu-
CAMM YPaBHEHUM XUMUYECKUX PEaKLUN;

- c(hOpMUPOBAHHOCTh YMEHHUI KJIacCU(PUIPOBATH
HEOpPraHUYECKUE M OpPraHMYECKHUE BEIIECTBA M XUMHUYECKHE PEaKLMH,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS U KPUTEPUU AJIsl KIACCHU(PUKALUU
U3y4aeMbIX XHMHUYECKHX OOBEKTOB; XapaKTepu30BaTh COCTaB U
Ba)KHEHIIMEe CBOWCTBA BEIIECTB, MPUHAAJCKAIUX K OIpeAeICHHBIM
KjlaccaM M TIpynnaM COEJUHEHMH (IIpOCThle BELIECTBA, OKCHJIBI,
THAPOKCHU/IBI, COJIM; YIIIEBOAOPObI, MPOCThIE 3(PUPHI, COUPTHI, (HEHOIBI,
aNIbJICTU/IbI, KETOHBI, KapOOHOBBIE KHCIOTBI, CIOXKHBIC I(PHUPBI, KHUPHI,
YTJI€BO/IbI, AMUHBI, aMUHOKHUCIIOTHI, OCJIKH); IPUMEHSITh 3HAHHS O COCTaBe
U CBOMCTBaxX BEIIECTB /ISl SKCIEPUMEHTAJIBHOM TIPOBEPKU TMIIOTE3
OTHOCHUTENIbHO 3aKOHOMEPHOCTEH NpPOTEKAaHUS XMMUYECKUX pEeaKkUuid u
IIPOrHO3UPOBAHUS BO3MOYKHOCTEN UX OCYIIECTBIICHHUS;

- c(OPMUPOBAHHOCTh YMEHUW MOATBEPXKAATh Ha KOHKPETHBIX
pUMEpax XapaKTep 3aBUCUMOCTH PEaKIIMOHHON CITIOCOOHOCTH OpraHudve-
CKUX COEIMHEHUH OT KPaTHOCTU M TUIA KOBAJIEHTHOW CBS3U («G» U «TT —
CBSI3b»), B3AaUMHOI'O BJIMSIHUSA aTOMOB U TPYII aTOMOB B MOJIEKYJlax; a
TaK)Xe OT OCOOCHHOCTEH pealn3aliy Pa3luYHbIX MEXaHHW3MOB MPOTEKa-
HHUS PEaKIni;

- c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM U BO30Y)X/I€HHOM COCTOSIHUM) U HMOHOB
XUMHUYECKUX 371eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst [I.1.
MenzeneeBa U UX BaJICHTHbIE BO3MOXHOCTH, UCIOJNB3YS MOHSATHUS «S»,
«p», «d-3NMEKTPOHHBIE» OPOUTAIHU, YHEPIeTUUYECKUE YPOBHH; OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHMs CBOICTB XMMHUECKHX 3JIEMEHTOB U oOpa-
3yeMBIX UMH COE€AMHEHUH 0 MEepHoJaM U rpymmnam;

- BJIAJICHHE CHUCTEMOM 3HaHMI O METOJax Hay4HOI'O MO3HAHMSI sIB-
JICHUI NPUPOJIbl, UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKax M YMEHUSMHU
IIPUMEHSTH 3TU 3HAHUS IPU SKCIIEPUMEHTAIBHOM HUCCIIEI0BaHUH BEILIECTB
U 17 OOBSICHEHHUS] XMMUYECKUX SIBIICHUH, NMEIOLUX MECTO B MPHUPOJE
IIPAKTUYECKON AESITEIbHOCTH YEJI0OBEKA U B IOBCEHEBHON JKU3HU;

- c()OpMUPOBAHHOCTh YMEHUU TMPOBOJIUTH pacueThl MO XUMHUYE-
CKUM (QOpMyJiaM M YpaBHEHUSIM XUMHUECKUX PEAKLU C UCIOIb30BaHUEM
¢u3nyecKux BeIUYUH (Macchl, 00beMa ra30B, KOJMYECTBA BEIIECTBA), Xa-
PaKTEPU3YIOINX BEUIECTBA C KOJUYECTBEHHOM CTOPOHBI: pacyeTsl 0 Ha-
XOXKICHUIO XMMHUECKON (OpMyJbl BEIIEeCTBa; pacdeTbl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKLUHU, €CIU OJHO U3 MCXOJIHBIX Be-
IIECTB TAaHO B BUJIE PACTBOpPA C ONPEIIETCHHON MacCOBOM J0JIE pacTBO-
PEHHOTO BEIEeCTBa WU JaHO B U30BITKE (MMEET MPUMECH); pacueThl Mac-
COBOM W1 0OOBEMHON JOJIH BBIXOJA MPOJYKTa PEaKluu; pacyeThl TEIJIo-
BOTO 3¢ deKTa peakiuii, 00bEMHBIX OTHOIICHUH T'a30B;

- ¢hOPMHUPOBAHHOCTh YMEHHM MPOrHO3UPOBATh, aHAIM3UPOBAThH U
OLIEHUBATh C MO3UIMH SKOJIOTUYECKON OE30MaCHOCTH MOCIEACTBUS OBITO-
BOW U MPOMU3BOJACTBEHHOW JIEATEIILHOCTH YEJIOBEKA, CBI3AHHOM C Mepepa-
OOTKOI BEIIECTB; UCMOIb30BATh MOJYYCHHbIE 3HAHUS Ui NPUHATUS Tpa-
MOTHBIX PEIICHUN MPOOJIeM B CUTYaIUsIX, CBA3aHHBIX C XUMHEH;

- c()OPMUPOBAHHOCTh YMEHHUH CaMOCTOSITEIbHO IUIAHHUPOBATH U
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MPOBOAUTh XUMUYECKUHN HKCIEPUMEHT (IOJyuYeHUE U U3YYEHHE CBOWCTB
HEOPTaHMYECKUX W OPTraHUYECKHX BEIIECTB, KAUCCTBEHHBIC PEAKIIUU YT-
JIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB U KUCIOPOJCOJEPKAlINX OpraHuye-
CKUX BEIIECTB, PEIICHHE IKCIEPUMEHTAIBHBIX 3a/1a4 10 PACIO3HABAHUIO
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB) C COOIIOACHHEM IPaBHI
6e30macHOro 00palIeHNs ¢ BEIIECTBAMU H JIAOOPATOPHBIM 000PYI0BaHH-
eM, (opMyIupOBaTh LEIN HCCIEAOBAHUSA, MPEIOCTABIATh B Pa3IUYHON
(dopme pe3ynbTaThl SKCIEPUMEHTA, aHATM3UPOBATh U OLEHUBATH MX J1OC-
TOBEPHOCTH;

- c(OPMHPOBAHHOCTh YMEHHUI OCYILECTBIISATH LI€JICHANPABICHHBIN
MOMCK XMMHUYECKON MHGOpMAIMU B Pa3IMYHBIX UCTOYHUKAX (HaydHas U
yueOHO-HaydHasi JUTEeparypa, CpelCTBAa MAacCOBOM HHQOpPMALUHU, CETh
WuTepHer u apyrue),KpUTHYECKHA aHAIM3UPOBATh XMUMHUUYECKYI0 HUHGOP-
Maluio, mepepadbaTeiBaTh €€ U HCIHOJIb30BATh B COOTBETCTBUU C IOCTAB-
JIEHHOM y4eOHOM 3a1a4ei;

- cOpMHUPOBAHHOCTHh YMEHUU OCO3HABAaTh OMACHOCTH BO3JEHCT-
BUS Ha )KMBBIE OPraHU3MBbI ONPEACICHHBIX BELIECTB, TOHUMAsl CMBICI T0-
Ka3arens MpeNeNbHOM JOIMyCTUMOW KOHIEHTPAIUU, U TOSCHATh Ha MpH-
Mepax CIocoObl YMEHBIICHHUS] M MPEJOTBPALCHHUS] UX BPEIHOTO BO3/CHi-
CTBHSI HA OPTaHU3M YEJIOBEKa.

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

npOMemyTquOﬁ aTrecranmumn oﬁyqaloumxcn o IMCIMIIJIMHE

Iloxa3aTenu u KPUTEPHUHU OLICHUBAHUA KOMHeTeHl_[I/lﬁ
Iloka3arenu u KPUTCPHUH OLICHHUBAHUA KOMHGTGHHHﬁ, OIMKMCAaHHUC IMKaJ OLICHHUBA-

HUS COJICPIKATCS B MPUJIOKeHun 1.

KoHTpoJsibHbIE 1 TECTOBbIE 3aIaHUS
KoHTponbHbIE 3a/1aHNs COIepKATCS B MPUJIOKeHnH 1.

MeToanueckue MaTepuasbl

Mertonuueckue mMaTepuainbl, OINPENENAIOMNE MPOLUEIypbl OLEHUBAHUS 3HAHUM,
YMEHUH, XapakTepu3yroumx (GOpMHpPOBAHUE KOMIETEHIIMM, COAEpkKATCS B MPHIIOXKE-

HUH 1.
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Mpuiaoxenne 1
KoHTpo/IbHO-0LIEeHOYHBbIE CpeIcTBa
AJIs1 IPOBe/IeHUS MIPOMEKYTOYHOM aTTeCTAllMU 10 AUCHHUILINHE
O/1.07 XUMuUs

1.1. ®opma npoMe:kyTOUHOI aTTecTanuu: 1uddepeHIMPOBaHHBIN 3a4eT (2 cemecTp).
1.2. Cucrema oueHMBAHMSA Pe3y/JIbTATOB BbINOJHEHNUS 3aJaHUI

OLIGHI/IBaHI/IC PE3YJIbTATOB BbIITOJIHCHUA BaﬂaHI/Iﬁ HpOMe)ICYTOqHOﬁ arTeCTaluu OCylmCCTBIIACT-
Csl Ha OCHOBE CJIEJYIOLIMX IPUHIIUIIOB!

JIOCTOBEPHOCTH OIICHKH — OLIEHHBAETCS YPOBEHb CPOPMUPOBAHHOCTH 3HAHWUU, YMEHMH, TPaK-
TUYECKOT'0 OIbITa, OOLIMX U MPO(ECCHOHAIBHBIX KOMIIETCHLUH, IPOJIEMOHCTPUPOBAHHBIX 00y4aro-
MIUMUCA B XOA€ BBIIOJITHCHUA 3a1aHUA,

a/IEKBaTHOCTU OLIEHKH — OLICHKAa BBINOJIHEHUS 3a/laHUil JOJDKHA MPOBOAUTHCS B OTHOIIECHUU
TEX KOMHGTGHHHﬁ, KOTOPBIC H€O6XOIII/IMI)I JIIsA BCI)(i)eKTI/IBHOI“O BBIINIOJIHCHUA 3aJaHUA,

HaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 321[[8,HHI71 JOJDKHa 06JIaIIaTI> BBICO-
KOl CTENeHbI0 YCTOHYMBOCTH NPH HEOJHOKPATHBIX OLEHKaX YPOBHS C(HOPMUPOBAHHOCTH 3HAHMM,
YMEHUH, MPAKTHYECKOTO OIBITA, O0INX U MPO(PECCHOHATBHBIX KOMIIETCHIINN 00yJarOIUXCs;

KOMIIJIEKCHOCTH OLIEHKH — CHCTEMa OLICHUBAHHUS BBIMOJIHEHUS 3aJJaHUi JIOJKHA TO3BOJISITh UH-
TErPAaTUBHO OIEHUBATH OOIIHE U PO(ECCHOHATLHBIC KOMIICTCHIIMHA 00YYarOIIHXCS;

00BEKTUBHOCTH OLICHKH — OILICHKA BBIINOJHEHUS KOHKYPCHBIX 3a/laHUM 0JKHA OBITh HE3aBU-
CUMOH OT 0COOEHHOCTEN NMPO(EeCCHOHATLHOW OPUEHTALIMM WIN NPEAINOYTEeHUM IpenoaaBareneil, ocy-
HIECTBIISIFOIUX KOHTPOJIb UJIU aTTECTALUIO.

[Tpu BBIOJIHEHUU NPOLIETYP OLIEHKH 331aHUN UCIOJIB3YIOTCS CIIEIYIOIINE OCHOBHBIE METO/bI:

- METOJ pacueTa NepBUYHBIX 0aJIIIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

Pe3ynbpTaThl BBIOJHEHUS 33/1aHUI OLIEHUBAIOTCA B COOTBETCTBHM C pa3padOTaHHBIMH KPUTE-
pUsAMU OLICHKH.

Hcnonb3yetcs sty OanbHas IIKaja JUIs OLIEHUBAHUS pe3yIbTaToOB 00YUEeHHUS.

IlepeBoy nsiTu GabHOM IMIKAJIBI yU4€Ta Pe3yJIbTaTOB B MATH OAJBHYIO OLEHOYHYIO IIKAJTY:

Ouenka KonuyectBo 0215108, HAOpPaHHBIX 32 BbI-
MOJIHEHHE TEOPETHYECKOr0 M MPAKTHYECKOro 3a-
JAHUsl, CPeIHUIH 0aJ1J1 IO HTOraM aTTeCTAlNU

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. KoHTpPOJIbHO-01IeHOYHbIE CPeaCTBa
1.3.1 3apanmue:
3amanme:
1.TectupoBanmue.
2. Pemenne 3agaun.

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

1. KatnoHs! — 310:
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IlonoxuTeabHBIE HOHBL,
OtpunarenbHble HOHBI,
['mapaTtupoBaHHbBIE TTOJIOKUTENBHBIE HOHBI;
['mapatupoBaHHble OTPUIIATEIBHBIC HOHBI.

pH umeroT 3HaueHue 5,5:
Ilenounas;

Cnabo 1ienoyHas;
Kucnornas;
HeitrpanbHas.

CreneHp AuccolManum papHa 1:
VY CUJIBHBIX 3JEKTPOJIUTOB;

VY cnabpIX 3JIEKTPOIUTOB;

YV a30THCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

BoccranoBurens - 3T0 BELIECTBO:
Otnaroliiee 3J1eKTPOHBI;
[IpuHuMaroIIee 3IEKTPOHBIL;
Kucnopon.

Boaopon

l'unpoxcua HaTpus — 3T0:
[Ileoup HaTpus;

Oxcup HaTpus;
A30THCTOKHCIIBIN HATPH;
CepHOKHUCIIBIN HATPUH.

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

XJIOpUCTBIN HATPUIL:
Xopu1 HaTpUs;
Oxkcup Hatpus;
I'mpapoxcun Hatpus;
XJIOpUa KaJusl.

I'aménas u3BecTh — 3TO:
I'mppoxenn kanpuys;
KapOoHar xanbims;
Oxcu KanbIus,

Oxkcua HaTpusi.

TI"anoren — aT0:
®dTop
Kucnopon
Harpuit
Keneso
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JlakMyC — KpacHBIN:

B menounoi cpene;

B nHeliTpansHOl cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

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

C. Appennyc;

C.B. Jlebenes;

A.M. bytnepos.

BemecTtBa, KOTOpBIE IPOBOJAT 3JIEKTPUUECKHUM TOK:
DIEKTPOJIUTHL;

HensnextponuTsl;

JuctumpoBaHHas BOJA.

DIEKTPOTUTHIECKYIO JUCCOLMALINIO OTKPBLI:
C. Appennuyc;

C.B. Jlebenes;

H.H. Ceménos;

H.H. 3unun.

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

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

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

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

PactBop ritoko3sl;

PactBOp caxapo3sl.

I'oMOreHHslie CHCTEMBI — 3TO:
PactBOp yKCYyCHOM KUCIIOTHI;
Jumaoa;

«3BECTKOBOE MOJIOKOY;
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4, Tyman.

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

C.Appenuyc;

H.H.CemeHoBBIM;

Bant-T'oddom.

el AN

CepHas Kuciora — 3710:

Cnabas KHCII0Ta;

CuiibHast KHCIOTA;

OIIHOOCHOBHAS KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHASI KUCIIOTA.

BwpNE©

B 3aganusx 21-24 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKAY COAEPKAHNEM NEePBOro W
BTOPOro CTOJ00B. OTBET 3anMChIBACTCH B TA0JMILY.

21.YcTaHoBUTE COOTBETCTBHE MEXKAY (DOPMYIIOH BElecTBa U KIacCOM/TPYIIIOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHT: K KaXKIO0N MO3UIUH,
0003HaYeHHOM OYyKBOIi, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UINIO, 0003HAUYECHHYIO

U (poi.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHJIbI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyrolre

4) COIM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBUE MEXAY (OPMYIIOH BEIIECTBA U KIIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0W MO3ULINH,
0003HaYeHHOI OyKBOI1, M0A0EpPUTE COOTBETCTBYIOILYIO O3UINIO, 0003HAUYEHHYIO

UG poil.

A) Cr(OH);NO3 1) cmenranHas coib
B) Cr(H2POy)3 2) KHcast CoMb

B) KCr(S04), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBUE MEX/1y Ha3BaHUEM BEILIECTBA U KJIaCCOM/TPYIIIOH,
K KOTOpOMY(-0Oi1) 3TO BEIIECTBO MPUHAIIEKHUT: K KaXkKI0H MO3UILINH,
0003HaueHHOH OYKBOH, 1010€pUTE COOTBETCTBYIOILYIO NO3UIUIO, 0003HAYEHHYIO

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopumblii THIpOKCU

') MnO 4) KMCIIOTHBIN OKCH]T

5) OCHOBHO# OKCHJI

24. YcTaHOBUTE COOTBETCTBHE MEX Y (GOpMYIIOi BellecTBa U KIaccoM/TPYIIOHn,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEKHUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOI OyKBOI1, M0A0EpUTE COOTBETCTBYIOIILYIO MO3UINIO, 0003HAUYEHHYIO

1 dpoi.

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. OTBeToM
MOeT ObITh nudpa, 0TAeabHOE CJI0BO, CJI0BOCOUYETaHNE. (3aKpbITas ¢opma)
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25. Ilpopomxure NpeUIoKEHHUE: BaJEHTHBIA Yroa Npu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTaBJISIET

26. IlpomoikuTe NpeUIOKEHHE: BELIECTBA OJUHAKOBOTO COCTaBa, HO pPa3jIMYHOIO CTPOEHUS C
Pa3IMYHBIMU CBOMCTBAMHU HA3bIBAOT)

27. Ilpopomkure NpeyioKEHHUE: aJIKEHbl — 3TO YIJIEBOAOPObl, UMEIOLIKE. . .

28. IIponomxuTe NpeioKeHne: BelecTBa OyTaH U IEHTaH 110 OTHOLIEHUIO APYT K IPYTY SBISAIOTCS. ..
B 3aganusx 29-30 orBeT HEO0X0AMMO YCTAHOBHMTH NPABHJIbLHYIO NOCIE0BATEJIbHOCTD JICHCTBHIA.
OTBeT 3anKMChIBACTCH B TA0JAUIY

29. YcTraHoBUTE MOCIEN0BATENIBHOCTh YACTH TOMOJIOTHYECKOI0 Psijia aIKaHOB:

A) iporian

b) nenran

I') metan

) 6yran

E) aran

30. YcraHOBUTE N1OCIIEN0BATEILHOCTh MEXaHU3MA PAJUKAIbHBIX PEAKLUN 3aMEIIECHNUS:

A) oOpBbIB 11€TTH

b) 3apoxaenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

I[IpuMepHbIe NPpaKTHYECKHE 3aTaHUSA

3agauu:

1. B 40 r auctuninupoBaHHON BOJIBI PAacTBOPMIIM 2 T XJlopujaa HaTtpus. Paccuunraiite mac-
COBYIO JIOJIIO COJIM B IIOJIyYEHHOM PAacTBOPE.

2. B 2 1 pacTtBOpa cepHoii kucnotsl cogepxutcs 456 r H , SO 4. Paccunraiite MmaccoByro
JIOJTFO paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mi.

3. CKOJIbKO BOJIbl U COJIM HYXKHO B3sTb, 4YT0OBI pUrotoBuTh 250 r 10 %-ro pacrBopa HUT-
pata HaTpus?

4, B 1 xr 60 %-ro pactBopa conu mo6aBmiu S50 r 3Toit conmm. KakoBa MaccoBas 1015 coyu
B MMOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH J0 JECATHIX.

S. OmnpenenuTs KoaMuecTBa cepedpa, MOoJy4yeHHOTo OoT B3aumozencTBus 10 r xjgopuia Ha-
TpHS U HUTpaTa cepedpa.

6. [Tpu B3aumopeiictBun 22,4 1 a30Ta ¥ BO10po/ia ObLIO MOIYYEHO KAKOIo ra3a U CKOJb-
K0?

7. Cwmemainu 25 0 r pacTBOpa MOBapeHHOM COJIM ¢ MaccoBoil nosei 15 % u 30r pactBopa ¢
MaccoBoit goneit 20 %. Onpenenute MacCOBYIO JIOJIO B TTOJIYY€HHOM PacTBOPE.

8. [Tpu B3aumopeicTBUN KalbIusl ¢ BOAON oOpa3oBanock 0,3 MOJIb THMAPOKCUIA KAJIbLUS.
Kakoii 06beM Bosiopoaa( B 1MTpax, H.y.) IPU 3TOM BBIAEIUIICS ?

9. N3 250 r pacTBOpa MOBapeHHON CONM C MaccoBOoM nosied 15 % Bwimapuiau 3 T BOABI.
Omnpenenute MacCOBYIO JIOJIIO COJIM B TIOJTy4YEHHOM PacTBOPE.

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

xjopuaa kanus 15 % st momydeHust pactBopa ¢ MaccoBoit goieid 17 % ?

1.3.2. Kpurepuu oueHku

Ornenka 3a 3aanue «TecTupoBaHue» OnpeAesseTcs MPOCTHIM CYMMHPOBaHUEM OAJUIOB 3a Mpa-
BUJIbHBIE OTBETHI Ha BOIpockl. OAuH BepHbIi oTBeT paBeH 0,1 Oamn

OtBeT cunTaeTcs NpaBUIbHBIM, €CIIU:

- IIpY OTBETE Ha BOIIPOC 3aKPHITOM (OpMBI ¢ BELIOOPOM OTBETA BIOpaH MpaBUIILHBINA OTBET;

- IPU OTBETE HA BONPOC OTKPBITOH (hOPMBI JJaH MPAaBUIIbHBIN OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIECHHWE IPABUIBHON IOCIIEJOBATEIBHOCTU YCTaHOBJIEHA
IIpaBWJIbHAS [TOCIEA0BATENBHOCTD

- NP1 OTBETE€ Ha BOIPOC HAa YCTAHOBJIEHHE COOTBETCTBHUS, €CIU CONOCTABJICHUE IPOU3BEAECHO
BEPHO I BCEX Map.
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Kpurtepun onieHKH pe3yibTaTOB BBINOJHEHHS 32JaHUA «TECTHPOBAHUE»

Kon-Bo MaxkcuManbHBIN O0aT
BOIPOCOB
1 | Paznen 1.06mas u Heoprauu4eckas XuMus 20 20*0,1
5 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurepuu ouieHKH pe3y/1bTATOB BHINOJHEHHS MPAKTHYECKOI0 Bannel B cooTBeTCTBUHI
3alaHus C KPUTEPUSIMU OLIEHKH
1| Odopmienne yciioBus 3agaHust MaxkcumasbHbIi 6211
—0,2 6a/1a
- BEpHO O(OPMIICHO YCJIOBHE 3a/auH, MPEJICTABICHBI BCE XMMHUYECKUE 0,2
BEJIMUMHBI
- ycioBHe 3aJaHus O(POPMIICHO C HE3HAYUTEIbHBIMH HETOYHOCTSIMH, 0,1
MIPEJICTABJICHBI HE BCE XUMHYECKHE BETUYHHbI
- yclioBHe 3a1aHusi 0OPMIICHO HEBEPHO 0
2 | Acnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumanbHbIi 6211
—0,3 6am1a
- BepHO 00O3HAa4YEHbI CHMBOJIBI B YCIIOBHH 33Ja4dl U B (popmylax, HcH 0,3
MOJIb3YEMBIX B PEUICHUH 3a/1a4U
- BepHO 0003HAYEHBI CUMBOJIBI B YCJIOBUH 3aJlauH, JOIylieHa | HeTouH 0,2
HOCTb B (hOpMyIax, UCIONb3yEeMbIX B PEIICHUU 3a7au
- nomyieHa | HETOYHOCTh MpU 0O03HAYEHUH CHMBOJIOB B YCJIIOBHH 32+ 0,1
nadd, | HeTouHOCTh B (pOopMyIax, HCIOIb3yEeMbIX B PEIICHUH 334
- JIOMYIIEHO 2 1 0ojiee HETOYHOCTH MPU 0003HAYCHUH CHUMBOJIOB B YCH 0
JIOBUU 3a7auM, 2 U Oojee HETOYHOCTEH B (OPMYJax, UCMOIb3YEMBIX B
pelIeHNH 3a1a91
3| Cob.1i01eHUEe AITOPUTMA pelleHus MaxkcumanabHbIN 6aJ11
—0,1 6anna
- pellieHHe 3aJ]aul OCYILECTBIIAETCS 10 AITOPUTMY: 3allMCh HEOOXOaH 0,1
MBIX XUMHUYECKUX (OpMyJI,BepHasi paccTaHOBKa KO3((UIMEHTOB, Ma-
TEMaTUYeCKUH pacd€éT MpPaBUIIBHO MOJ00pPaHHBIX KO3()(UIIMEHTOB Hpe-
IICHUE TI0 XUMUYECKON (hopmyIie
- QJITOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | IlepeBoa enMHUL M3MepeHUs (pU3MYeCKUX BeTUYMH B MekayHa- MaxkcumasbHbIH 0211
poanyio cucremy exunun (CH) —0,3 6anaa
- BEPHO IepeBEICHbl pacyeThl epeBoJia BCEX €IUHUIL H3MepeHUs (- 0,3
3MYECKUX BeJIMYUH B MexayHapoaHyto cucremy enunul (CH1)
- pomymieHa |1 ommOKa MpH NPOBEIEHUM pacyeTa MepeBoAa €IUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXIyHAPOIHYIO CUCTEMY €IMHUI]
(CH)
- JIONyIIEHBI 2 OMMOKHM NP MPOBEACHUM pacyera MepeBoja eIUHUI] 0,1
u3MepeHus (PU3NYECKUX BEIWYMH B MEXIyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBEJIEHBI PacUeThl IEPEBOJIa BCEX €IMHUI] U3MEPEHUS 0
buznyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XuMHUYeCKUX (opMyJI VISl pelieHus 3a1a4u MaxkcumasbHbIH 0211

— 0,4 6anna

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

0,4

31




CHMBOHHKOﬁ, HeO6XOI[I/IMI>Ie AJi1 YCTAaHOBJICHUSA COOTHOIICHUSA CYIICCT-
BYIOILICTO MCKIY (I)I/I3I/I‘-IGCKI/IMI/I BCJINMYHUHaAMH

- IIpaBUJIbBHO COCTaBJICHbBI YPAaBHCHH, CBA3BIBAIOIIHUEC XHUMUUYCCKHE BEC-
JIMYHMHBI

- BEPHO, HO HEMOCIEA0BATEIHHO 3aMUCaHbl POPMYIIBI B COOTBETCTBUU C
CUMBOJIMKOW, HEOOXOAMMOM JIJIsi YCTAHOBJICHUSI COOTHOIIEHUS CYIIEeCTH
BYIOILIETO MEXKY XUMUYECKUMU BEITMYMHAMU

- NPAaBUJIBHO COCTABJIEHbl YPABHEHUS, CBSA3bIBAIOLIME XUMUYECKUE BE-
JINYUHBI

0,3

- (dopMyIBl 3amKMCaHbl OCIE0BATEIBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHM C CHUMBOJHUKOH, HEOOXOIMMOM Jil yCTAaHOBJICHHUS CO-
OTHOIIICHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEJIMUNHAMHU

- JIomylieHa OJHa OIIMOKa MpU COCTABICHUHM YPaBHEHUM, CBS3bIBAIOA
[IMX XUMHYECKUE BEITMUUHBI

0,2

- (dopMyIIbl 3aMKCcaHbl HETIOCIE0BATEIbHO, HEBEPHO 3amucana 1 ¢op-
MyJa B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOAUMOM JIJIsl YCTAaHOBJICHHUS
COOTHOIIEHUS CYIIECTBYIOIIETO MEKY XUMUYECKIUMH BETMYMHAMHU

- JIONylIeHa oAHa OIIMOKa MpPU COCTAaBJIEHUU YpaBHEHHI, CBSI3bIBaIO-
HIMX XUMUYECKUE BEITMYUHBI

0,1

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

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

MakcuMaJbLHBIA 02171
— 0,4 6a;10B

- BEPHO MPOM3BEACHHI BCE MAaTEMATUYECKHUE PACUETHI 110 BCEM XHMHUYEH
CKUM (QopMyJaM B COOTBETCTBHHM C €AMHHUIIAMU HM3MEPEHUN XUMHYE-
ckux BennuuH (CH);

- BCE pe3yJbTaThl MaTeMaTHYECKUX pPacyeToB cojepkarT  IH(poBoe
3HaYeHHE M COOTBETCTBYIOIIEE eMy 00O3HAaYCHUE €IUHHIIBI H3MEPEHHS
xummndecknx BexanunH (CH)

0,4

- BEPHO MPOU3BEJICHBI MATEMAaTUYECKHE PACUETHI IO BCEM XUMHUYECKHUM|
dbopMysiaM B COOTBETCTBUU C CIUHUIIAMHU U3MEPCHHI XMMHYCCKHUX Be-
mnaun  (CH),

- B OJJTHOM pe3yJIbTaTeé MaTEeMaTHYECKOTO pacyeTa COJAEPIKUTCS TOJIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO TMPOU3BEACH MAaTeMAaTHUYECKHH pacyeT mo | XUMHUYECKOH
dbopMyIe, HO B COOTBETCTBUU C €IUHHIIAMHU HM3MEPEHUN XMMHUYECKUX|
BennuuH (CH);

- B OJHOM pe3yJbTaTe€ MaTEMaTUYECKOIO pacueTa COACPKUTCA TOJIBKO
ero nudpoBoe 3HAUCHUE

0,2

- HEBEPHO TMPOM3BEACH MaTeMAaTHUECKUW pacdyeT Mo | XUMHUYECKOU
dbopmyrne 0Oe3 yKazaHUsA EAUHUI] H3MEPEHUN (PU3MUECKUX BEITUYHH]
(Ch);

- BCC pE3yJbTaTbl MAaTEMATUYCCKUX pacCd€TOB COACPIKAT TOJIBKO HI/I(i)-
POBBIE 3HAYCHUS

0,1

- HCBCPHO NPOU3BEACHBI BCC MATCMATUUCCKHUEC PACUCTEI

0

OTBeT nocJjie pemieHus 3a1a4u

MakcuMaJbLHBIA 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 MakcuMaabHbIH 0211
— 0,2 6a/10B

- OOBSICHEHUE pEIICHUS 3aJaHus MOCJIEeIOBATEIBHO, CBSA3HO, JOTMYHO, 0,2
BBIBOJI apT'yMEHTHUPOBAH U 00OOCHOBAH; MPAaBUIBLHO U OOCTOSATEIHHO Ja-
€TCsl OTBET (OTBETHI) HA COMMYTCTBYIONTHE BOIPOC (BOMIPOCHI)

- HE3HAYUTENIFHO HapyIIeHa MOCIeI0BATeIbHOCTD, JIOTUKAa OOBSICHEHUS] 0,1
pellleHus 3a/1aHus, BBIBO/IBI apT'yMEHTUPOBAHbI U 0OOCHOBAHBI; CTYIEHT
WCIIBITHIBACT HE3HAUYUTENbHbBIC 3aTPYAHEHHUS, OTBeUas Ha COIMYTCTBYIO
M€ BOIIPOCHI

- 3HAUMTEJIBHO HApYyIIEHA IOCJIEIOBATEIbHOCTD, JIOTMKA OOBSCHEHUS] 0
peuieHust 3amaHus (CTYAGHT HE MOXKET OOBSCHHUTH, KakMM 00pa3oMm|
MMpUHICI K PCIICHUIO 3aI[aHI/ISI), BbIBOABI HC MOT'YT CUUTATLCA apryMCH-
THUPOBAHHBIMH U OOOCHOBaHHBIMH; CTYJICHT UCIIBITHIBACT 3HAYUTEIILHBIC)
3aTPYAHCHUA, OTBCUAA HA COMMYTCTBYIOIHNEC BOIIPOCHI

UTOro 2

1.4. MarepuajbHO-TeXHHYECKOe oO0eclevyeHHe IJIsi NMPOBeJIeHUs NMPOMEKYTOYHOH aTTe-
cTaluu
[TpomexxyTouHast aTTecTalus MPOBOJUTCS B yueOHOM KaOWHETe XUMUU.

1.5. YueOHO-MeTOANYeCKOe U HH(pOpManOHHOe o0ecrieyeHne AJ1sl IPOBEAeHHUS MIPOMEIKY-
TOYHOH aTTecTalnu

1. Amndunorenosa, N.B.Xumus: y4eOHUK U MPAKTUKYM JUIS CPEIHETO MPodeccruOHAIbHOTO
obpazoBanus/ .B.Audunorenosa, A.B.baokos, B.A.IlonkoB.— 2-¢ u3n., ucnp. u gon.— MockBa:
WznarensctBo Opaiit, 2020.— 291¢c.— https://urait.ru/

2. Apremenko A.W. Opranmyeckass xumusi: yuyeOnuk /AWM. ApremeHko.- 5-¢ u3f., ucmp.-
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
obpazoBanus/ U. B. Audpunorenona, A. B. badkos, B. A. [lonkoB.- 2-e u3x., ucnp. u gon.- Mocksa:
WznarensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonotHUTE/ILHBIE y4eOHbIe U3TaHUS

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
qor.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'muuka, H.JI. O0Omas xumus : yuebHoe nocobue / ['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 « XHMHSI).

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

MeTtoauyeckue yKa3aHus 1JIsl 00y4al0IUXCs 0 OCBOSHUIO TUCIIHIIJIHHbI

11. Meronuyeckue yka3zaHUs A5l O0y4YaroINXCs MO BBITTOIHEHUIO TPAKTUIECKUX PaboT.

12. Meronnyeckue yka3aHUs JiJIsl O0y4JaroNIMXCs IO BBITTOJTHEHUIO JTA00PATOPHBIX paboT

13. Meronuyeckue yka3zaHus A5l 00y4YaroIuXcs MO BBIMOIHEHUIO CAMOCTOSATENBHBIX paboT
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