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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOI
JTUCHUIIIAHBI OJ1.07 XUMMSI

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouas mporpamma y4eOHON NUCHUIUIMHBI SBJISETCS YaCThIO MPOrPaMMBbl MO/~
TOTOBKHU crernuaauctoB cpeanero 3BeHa (ganee — I[IICC3) B cootBercTBUu ¢ PI'OC
CIIO no cneunansHoctr 23.02.01 OpraHu3anys nepeBO30K U yIpaBiIEHUE HA TPaHC-
nopte (10 BUIAM).

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHU
CIEeNUAJIMCTOB CPeIHEro 3BeHa:
VY4ebHasi TUCIMILIMHA BXOIUT B 001eo0pazoBaTenbHbii 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 CaMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOTIPEIEIICHUIO;

- HAJIMYME MOTHUBAIIMKU K OOYYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- [IeJICHANPaBJIECHHOE Pa3BUTHE BHYTPEHHEN NMO3WUILMM JIMYHOCTH HAa OCHOBE Y-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoAoB Poccuiickonn denepannn, HCTOPUIECKUX U
HAllMOHAIBHO-KYJIbTYPHBIX TPaaulUi, (POPMUPOBAHUE CUCTEMBI 3HAYUMBIX IIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIIMOHHOTO MUPOBO33PEHMS, NMPABOCO3HAHUS,
HKOJIOTUYECKOMN KYJIbTYpPbl, CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH KU3HEHHbIE TUIAHbL;

- YyBCTBO T'OPJOCTH M YBAXKEHHSI K MCTOPUU U JIOCTHIKEHUSM OTEYECTBEHHOM
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
n30paHHOM TpOo(eCcCHOHANBHON JeATETbHOCTH M OOBEKTHBHOE OCO3HAHUE POJU
XUMUYECKUX KOMIETEHIUH B 3TOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIIMICHHS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOIO
pa3BUTHS B BBIOpaHHOM NpOo(decCuOHaIbHOM IeSITeIbHOCTH;

MemanpeomemHbie:

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

- CIIOCOOHOCTH MX MCIIOJIb30BaHMsI B MMO3HABATEIBHON U COLIMATIBLHONW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IJIAHUPOBAHUIO U OCYILECTBJICHHUIO Y4eOHOU nes-
TEJBHOCTH, OpPTraHU3aIMi yueOHOTO COTPYIHUYECTBA C MEJAarornyeCKuMu pabOTHUKA-
MU U CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHUU MHAMBHUIYyaJbHOM 00pa3zoBaTENIbHOM
TPAeKTOPHH;

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



- HUCHOJB30BAaHME pA3IUYHBIX BHUJOB IIO3HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX ONepanuil (MMOCTAaHOBKHM 3ajaud, (HOpMYIHPOBaHMS
TUIIOTE3, aHAJIU3a U CUHTE3a, CPaBHEHUs, 000OIIEHUs, CUCTEMaTU3alluH, BbISBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, TOMCKA aHAJIOroB, (POPMYJIUPOBAHUS BBIBOJOB) IS
pelIeHHs TOCTaBJICHHOM 3a/layd, MPUMEHEHUE OCHOBHBIX METOJOB IO3HAHMS
(HaOnroieHNs, HAY4YHOI'O SKCIEpUMEHTa) JJIsi M3Yy4YeHHUs pa3iMyYHbIX 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 MpodhecCHuoHaIbHOU cepe;
npeaMeTHbIE:

- chopMHpPOBAaHHOCTH MIPEJCTABICHUIA: O MaTepUaIbHOM €IUHCTBE MHpA, 3aKO-
HOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUW NMPUPOIBL; O MECTE U 3HAUEHUU XUMHHU B CH-
CTEME E€CTECTBEHHBIX HayK U €€ POJIM B 00E€CIIEUeHUN YCTOMYMBOTO PA3BUTHUS UEIOBE-
YeCcTBA: B PELICHUHU MPOOJIEM SKOJIOTMUYECKOM, SJHEPreTHYeCKON U MUILEBOM Oe3omac-
HOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHHM HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHHKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOIO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYPhl YEJIOBEKA, a TAK)KE HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3/I0pPOBbIO U IPUPOJIHOM cpee;

- BJIaJICHUEC CHUCTEMON XMMHUYECKHUX 3HAHWW, KOTOpas BKIIIOYAET: OCHOBOIMOJIA-
TaroIINe TOHATHUS (JOTOJHUTEIHHO K CUCTEME TTOHITHI 6a30BOTO YPOBHS) - U30TOIIBI,
OCHOBHO€ M BO30YXXJIEHHOE COCTOSIHHME aToMa, THOpUAM3AIis aTOMHBIX OpOHUTanei,
XUMHYECKast CBSI3b («O» U «TT — CBS3b», KPATHBIE CBSI3U), MOJISIpPHAs KOHIICHTPAIHS,
CTpyKTypHasi ¢opmyrna, wu3oMmepust (CTpyKTypHas, TIeoMeTrpuyeckas (LIuc-TpaHc-
W30MEpHsl), TUIIBI XUMUYECKUX PEaAKLMil (TOMO- U TeTepOTreHHbIE, 00paTUMbIE U HEOO-
paTUMBbIE), pacTBOPHI (MCTUHHBIC, JUCIEPCHBIC CUCTEMBI), KPUCTAUIOTUIIPATHI, 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 W HaJMOJIEKYJSIPHOM YPOBHSX; MpEACTaBlie-
HUSL O MEXaHM3MaX XMMHUYECKHX PEaKIMM, TEPMOAMHAMUUYECKUX U KUHETUYECKHX 3a-
KOHOMEPHOCTSAX UX MPOTEKAHMsI, O XUMUYECKOM PaBHOBECHHM, AUCIIEPCHBIX CUCTEMAX,
(dakTOIIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTAaBe, MOJYyYEeHUH U OE30MacHOM WC-
M0JIb30BaHNHU BOKHEHININX HEOPTAHUYECKUX M OPTAaHUYECKUX BEIIECTB B OBITY M MpaK-
TUYECKOW NEATETHLHOCTH YeOBeKa;, OOIIMX HAYYHBIX MPUHIMUIAX XUMHUYECKOTO IMPO-
U3BOJICTBA (HAa MpUMEpPE MPOM3BOJACTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHoJa, Tepe-
paboTku HeDTH);

- ¢(hOpMHUPOBAaHHOCTH YMEHUH BBISBIISITh XapaKTepHBIC MPU3HAKU U B3aUMOCBS3b
U3YYEHHBIX MOHSATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS MPHU ONMHMCAHUU CTPOE-
HUS U CBOMCTB HEOPTraHMUECKUX W OPraHMYECKHX BEIECTB U UX MPEBPALICHUI; BbISB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUNA C TMOHATUSMU U NPEACTABICHUSIMH JIPYTUX
IpeaIMEeTOB Jisi 00Jiee 0CO3HAHHOTO TOHUMAaHUS U OOBSICHEHUS CYIIHOCTH MaTepHallb-
HOTO €IMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHbIE XUMUUECKHE 3HAHUS 111 OOBSICHEHUS
U TIPOTHO3MPOBAHUS SIBJIEHUH, UMEIOIIMX €CTECTBEHHOHAYUHYIO IPUPOY;
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- c(OpMHUPOBAHHOCTh YMEHHM HCIOJIH30BaTh HAUMEHOBAHUS XUMHUYECKHUX CO-
€AUHEHU MEXKIYHApOJHOIO0 COK3a TEOPETUYECKOW M MPUKIATHON XUMHUU U TPUBU-
aJbHbIE HA3BaHUS BELIECTB, OTHOCSIIMXCS K N3YYEHHBIM KJIacCaM OPTaHMYECKUX U HeE-
OpPTraHUYECKUX COCIMHEHUN; UCTIOJIb30BATh XUMHUECKYIO CHMBOJIUKY ISl COCTABIICHUS
GbopMya HEOPraHWUYECKHX BEIIECTB, MOJEKYJSAPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (hOPMYJI OpraHUYECKUX BEUIECTB; COCTABIIATh YpaBHEHUS
XUMUAYECKUX  pEaKUMid U pacKkpblBaTb  UX  CYIIHOCTb:  OKHCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPECTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca ATUX
peaKkIuii; peakinuii FOHHOro OOMEHA MYTEeM COCTABJICHUS MX TOJIHBIX U COKPAIIEHHBIX
VWOHHBIX YPaBHEHHUI; pEaKklHil TUAPOIN3a, PEaKMil KOMIUIEKCOOOpa3oBaHus (Ha MpH-
Mepe T'HJIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHU U 3aMUCSIMHU YypaB-
HEHHUM XMMHUYECKHUX PEAKIIUM;

- c(hOpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCKHEe BEIIECTBA M XHUMUYECKHE pPEaKIMH, CaMOCTOSITEIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPUH IS KIacCU(PUKAIMKU H3YyYAEMbIX XUMHUYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTaB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMNICKAINIMUX K
OTIpPEJICTICHHBIM KJIaCCaM U TpYIIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHU/IBI,
TUAPOKCHUIBI, COJIM; YTIEBOAOPOJIbI, MPOCThIE dPUPHI, CIUPTHI, (HDEHOIBI, aJIbJIECTUIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI, CIIOKHBIC J(PUPHI, KUPBI, YIIEBOAbI, AMHUHBI,
AMUHOKHCJIOTBHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMK U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- ¢(hOPMUPOBAHHOCTh YMEHUM MOJTBEPKIaTh HA KOHKPETHBIX MIPUMEpax Xapak-
TEp 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUMN OT KpaTHO-
CTU U THUIMA KOBAJICHTHOW CBSI3U («G» U «TT — CBSI3bY»), B3AUMHOI'O BIUSHHUS aTOMOB U
IpynI aTOMOB B MOJIEKYJIaX; a TaKKe OT OCOOCHHOCTEW peaju3aliy Pa3InyHbIX Me-
XaHU3MOB ITPOTEKAHUS PEAKLUN;

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

- BJIAJICHUE CUCTEMOM 3HAHUW O METOAAaX HAy4YHOI'O IO3HAHUS SBJICHUU IPUPO-
JIbI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MPUMEHATH 3TH 3HAHUS MPU
HKCTIIEPUMEHTAILHOM HUCCIEOBAHUM BEIIECTB M I OOBSICHEHUS XUMHUUYECKUX SIBJIE-
HUM, UMEIOIIMX MECTO B MPUPOJIE NMPAKTUUECKON JIESITETbHOCTH YEJIOBEKA U B MOBCE-
JTHEBHOM >KU3HU,

- ¢(hopMUPOBAHHOCTh YMEHHUI MPOBOAUTH PACUECTHI IO XUMUYECKUM (HopMyiaM
¥ YPaBHCHMSIM XMMHUUYECKHX PEaKIUi C UCIOJIb30BaHUEM (DU3MUECKUX BETUYUH (Mac-
Chl, 00bE€Ma Ta30B, KOJIMYECTBA BEIECTBA), XapAKTEPU3YIOIMINX BEIIECTBA C KOJIUYE-
CTBEHHOU CTOPOHBI: pacueThl IO HAXOXKJICHUIO XUMUUYECKON (POPMYIIbI BEIIECTBA; pac-
YeThl MacChl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIUH, €CIH OJIHO U3 HC-
XOIHBIX BELIECTB JAaHO B BHUJIE PACTBOPA C ONPEACICHHOW MACCOBOW JOJIEM PaCTBO-
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PEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBOW HIIH
00BEMHOM JI0JIM BBIXOJIa MPOAYKTA PEAKIUHU; PACUEThl TEIUIOBOTO 3 deKTa peakiuid,
00BEMHBIX OTHOIIICHUI Ta30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3ULUNA IKOJOTUYECKON 0€30MacHOCTH MOCEACTBUSI OBITOBOM M MPOU3BOJICTBEHHON
JeSATEILHOCTH YeJIOBEeKa, CBSI3aHHOM ¢ MepepabOTKOM BeIlecTB; MCIOJIb30BaTh MOITY-
YEHHbIC 3HAHUS ISl IPUHITUS TPAMOTHBIX PEIICHUM MpoOJieM B CUTYalMsIX, CBsI3aH-
HBIX C XUMHUEH;

- c(hopMUPOBAaHHOCTh YMEHUN CaMOCTOSITEIILHO TUTAHUPOBATh U TIPOBOJIUTH XU-
MUYECKUN SKCIIEPUMEHT (MOJIyYeHUE U U3YUEHUE CBOMCTB HEOPTraHUYECKUX U OpraHu-
YECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIMU YTIIEBOJIOPOAOB PA3JIMYHBIX 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-
[IEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(hOPMHUPOBAHHOCTh YMEHUM OCYIIECTBIISATH IICJICHANPABICHHBIN MTOUCK XUMU-
4yecKoi MH(popMaIuy B pa3UYHbIX UCTOYHUKAX (Hay4YHas U ydyeOHO-Hay4YHas JTuTepa-
Typa, CpeicTBa MaccoBoi MH(opMaluu, cetb MHTepHET U Ipyrue),KpUTHYECKH aHa-
JU3UPOBATh XUMHUUYECKYI0 HH(DOpMaIuio, mepepadaThiBaTh €€ U UCIOJIH30BaTh B COOT-
BETCTBUU C MTOCTABJICHHOW yueOHOM 3a1aueii;

- c(popMHUPOBAHHOCTh YMEHUW OCO3HABAaTh OMACHOCThH BO3JICUCTBUS HA YKUBbBIC
OpPraHU3Mbl OIPEICIICHHBIX BENIECTB, MOHUMAsI CMBICIT TTOKA3aTelIsl MPENCIbHON AOMY-
CTUMOM KOHIEHTpAILUM, U MOACHATh Ha MPUMEPAX CHOCOObI YMEHBIICHUS U MPEIOT-
BpAILICHUS UX BPEAHOIO BO3/ICMCTBUS HA OPTaHU3M YEJIOBEKA.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHO T CIMILTUHBI:
MaxkcumanbHOU yueOHOM Harpy3ku odyuatomierocsi 120 yacoB, B TOM 4uCIIE:
00s3aTeIbHON ayAUTOPHON Y4eOHON HArpy3Ku 00Oy4JaroIierocs 78 4acos;
CaMOCTOATENBLHOM paboThl 0Oy4Jarorierocs 42 yaca.



2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHHUIIIINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Bup yuedHoii padoTbl O0bem yacoB

MaxkcumanbHas yyeOHas Harpy3ka (Bcero mo nporpamMme JuCHUILINHbBI) 120
Oo6s13aTesibHAsI ayUTOPHAs ydyeOHAasi HArpy3Ka (Bcero) 78

B TOM YHCJIE!

JICKIINH, YPOKH 48
IPAKTUYECKHE 3aHSTHS 20
71a00paTOPHBIE 3aHATHS 10
CamocrosiTejibHas pa6oTa o0yuyarierocsi (Bcero) 42
IIpome:kyTouyHas aTrTecTanus - 1M @epeHIHPOBAHHBIN 3a4eT




2.2 TemaTuuecKkuii mjiaH u coaepxkanue yueonoii gucuumauabl OJ1.07 Xumus

Coz[epmafme y'{eﬁﬂoro MarTtepuaJia, J'IaﬁOpaTOPHLIe U NMIPaKTHYECCKHE

Koanl
KoMIeTeHuui, gopmMmupo-

HaumenoBanue 3aHSATHS, CAMOCTOSITe/IbHAs padoTa o0y4yaronierocsi, Kypcopasi pado- | Oo0bem YpoBeHb
pa3esioB U TeM Ta (MPOeKT) (EC/I NMPeyCMOTPEHBI ), HHbIE BUAbI y4eOHO# padoThl B 4acos 0CBOCHMS BAHHIO KOTOPEIX CIHOC0D-
CTBYET 3JIEeMEeHT IpPorpam-
COOTBETCTBUM C y4eOHBIM IJIAHOM MBI
1 2 3 4 5
1 cemecTp 56
Pa3nes 1. OcHOBBI CTPOEHUS BellecTBa 12 JInyHOoCTHBIE, METALIPEIMET-
HbIE U NIPEeIMETHbIE KOMIIE-
Tema 1.1. Copepxanue yuyeOHOro MaTepuasa 6 TEHLIUH B COOTBETCTBUH C
Crpoenne aTomMoB . ®dI'OC cpennero oodmiero 06-
XHMHIECKHX 16~ CoBpeMeHHass Mozeib CTpoeHus: atoMa. CHMBOJUYECKUH SI3BIK XMMHUU.
. pa3oBaHUs, YTBEPKICHHOIO
MEHTOB M PUPOJA XUMHYECKUH 3JeMeHT. DIeKTpoHHasi KoHpurypauus atoma. Kinaccudu- nprKasom MUHHCTEpCTBA 06-
XHMHYecKoii csizp | KAl XMMHYECKHX 3JIEMEHTOB (S-, P-, O-37€MeHTEI). BaJ}eHTHBIe JIeK- 9 1 pasoBanms 1 Haykn PD ot
TpPOHBI. BasleHTHOCTh. DNEKTpOHHAs MPUPOJa XUMUYECKOHW CBSI3U. DJEK- 17.05.2012 Ne 413
TPOOTPHULIATENILHOCTh. BHIbl XMMHUYECKOH CBS3M (KOBaJleHTHasl, HOHHAs, T B
MeTayuInuecKasi, BOJIOPOJIHAS) U CITIOCOOKI €€ 00pa30oBaHuUs
IIpakTnyeckoe 3ansitue Ne 1 Penenue 3agaHuii Ha UCIOJIb30BAaHUE XU-
MUYECKOW CUMBOJIMKH W Ha3BaHUN COEIMHEHUN 110 HOMEHKIIATYPE MEXKIY-
HapOJHOI'O COK03a TEOPETUYECKON M MPUKIAJTHON XMMHHM M TPUBUAJIBHBIX
Ha3BaHUI I COCTAaBICHUS XUMUYECKUX (OPMYIT TBYXaTOMHBIX COEHHE-
HUM (OKCUIOB, CyIb(GUIOB, TUAPUIOB U T.I.) U APYTUX HEOPTraHUYECKHUX 9 5
COEIMHEHUH OTAEIBHBIX KIacCOB.
[IpakTuueckue 3aiaHus Ha YCTAaHOBJIEHHE CBSI3U MEXJYy CTPOCHHUEM aTo-
MOB XMMUYECKUX IEMEHTOB U NEPUOANYECKUM U3MEHEHUEM CBOWCTB XH-
MUYECKUX IJIEMEHTOB M HUX COEAMHEHHUH B COOTBETCTBUH C IOJIOKEHUEM
[IepronnuecKkon CUCTEMBI.
CamocrosiTeibHas padora odyuarommxcs Ne 1
Hcnonp3yiite npaBuwio ['yHia u Hanummre sneTpoHHorpadpuueckue hop- 2 3
MyITBI S7IEKTPOHHBIX KoH(urypamuii p° , p, d'.
Tema 1.2. Coaep:xanue yueOHOro MmaTepuaJia 6




Iepuoguyeckui
3aKOH M TalJuua
JI.LA. MenaeneeBa

Ilepuonnueckas cucrema xumuueckux syemeHToB J[.M. MeHnneneesa.
®usnueckuit cmbica [lepuonunueckoro 3akona .M. Mengeneea. 3ako-
HOMEPHOCTU HU3MEHEHUs CBOMCTB XMMHUYECKHX JIEMEHTOB, 00pa3yeMbIX
MMM TPOCTBHIX U CJIIOKHBIX BEHIECTB B COOTBETCTBUU C IOJIOKEHUEM XU-
MHYECKOTO iemeHTa B llepuoanyeckoi cucreme. MUpOBO33pEHUECKOE U
Hay4yHoe 3HaueHue llepuoamyeckoro 3akona .M. Menneneesa. [Iporuo-
3bl JI.Ml. MenneneeBa. OTKpbITHE HOBBIX XMMHMUECKUX 3JIEMEHTOB. Pere-
HUE TPAKTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha XapakTe-
pHU3aIUI0 XUMHUYECKHX 3JEMEHTOB «MeTalmniyeckne/HeMeTalInIecKue
CBOMCTBA, 3JIEKTPOOTPHUILIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBET-
CTBUM C WX DBJICKTPOHHBIM CTPOCHUEM M TOJIOKEHUEM B MEPHOIUYECKON
cucreMe xuMuueckux 3jemenToB .M. Menaeneepay

CamocrosiTeibHas padora odyuarommxcst Ne 2

[ToaroroBeTe COOOIIEHNUS HA TEMY: «3aBUCUMOCTh CBOWMCTB 3JIEMEHTOB OT
CTPOCHUSI UX aTOMOB. 3HAYEHUE MEPUOJUYCCKOTO 3aKOHA U MEPUOAHYE-
CKOM cuctemsl 3aemeHToB .M. MenneneeBa»

Paznen 2. Xumuueckne peakuumn

20

Tema 2.1. Tunsl
XHUMHUYECKHX peak-
110707

Coaep:xanue yueOHOro MaTepuaJia

10

Knaccudukanust u TUTIBI XUMHYECKUX PEAKIMM ¢ y4acTHUEeM HEOpraHuye-
ckux BeniecTB. COCTaBlIeHHE YPABHEHUI peaklUii COeIMHEHMUs], pa3jiokKe-
HUS, 3aMeIleHHsl, OOMEeHa, B T.4. pPEaKIUd TOpEHHUs, OKUCIICHUS-
BOCCTAHOBJICHUS.

YpaBHEHUSI OKUCIECHHUSA-BOCCTAHOBICHUSA. CTeneHb okucieHus. OKuciu-
TeIb U BOCCTaHOBHUTENb. COCTaBIIEHUE W YpaBHUBAHUE OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN METOJOM IJIEKTPOHHOTO Oanmanca. OKkuciu-
TEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKUUU B MNPUPOAE, HPOU3BOJICTBEHHBIX
MPONECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB

HI/I‘—IHOCTHBIG, MCTanpeamMeT-
HBIE U TIPEIMETHBIE KOMIIE-
TEHIIUHU B COOTBETCTBUMU C
@I'OC cpennero obuero 06-

10




IIpakTyeckoe 3ansaTHe Ne2 KonnuecTBEHHbIE OTHOLIEHUS B XWMHHU.
OcCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACU€Thl 10 YPaBHEHUAM
XUMUYECKUX peakuui. Mosb Kak eIMHMIA KOJIMYeCTBA BelecTrBa. Mo-
JSpHasg Macca. 3aKOHBI COXPAHEHHsI MacChl U DHEPrUH. 3aKOH ABOraapo.
Momnsipublii 00beM ra3oB. OTHOCHTEIbHAS TUIOTHOCTH T'a30B. PacueTsl mo
YPaBHEHMSIM XHMHUYECKUX PEAKLUUI C HCIOJIb30BaHUEM Macchl, 00bema
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEILIECTBA

CamocrosiTesbHasi padora o0yuarommxcs Ne 3
JaiiTe XapaKTEepUCTUKY CIEAYIOIINM PEAKIUSIM:
250, + Oy — 2S03; AH= - 193 kI

H, + Br, — 2HBr; AH= - 66,8 xIx

N, + O, — 2NO; AH= + 180 x/[x

2KCIO3 — 2KCl1 +30,; AH>0

(N Hy4 )2C|’207 — Ny + Cr,03 +4H,0; AH>0
2KMnO4 — MnO; +KMnO4 + O,; AH>0

IpodeccuoHaILHO-OPHEHTHPOBAHHOE COEPKAHUE (COAeP:KAHME MPUKIATHOTO MO/TYJIs1)

Tema 2.2. DuexkTpo-
JUTHYECKAs THCCO-
nUaNusi U HOHHbII
o0MeH

Conep:xxanue yueOHOTro MaTepuaJia

10

Teopus snexTponmutnyecko aucconuanyu. HMoHBL. OneKTponuTsl, He-
3NIEKTPONUTHL. Peakiuu nonHoro oomena. CocraBieHUE peaklMi HOHHO-
ro oOMeHa IyT€M COCTABJIEHUS HX IOJHBIX U COKPAIEHHBIX HOHHBIX
ypaBHeHHH. KHCIOTHO-OCHOBHBIE peakLUMU. 3aJaHus Ha COCTAaBIICHUE
WOHHBIX PEaKIIAM.

Konrtpoabnasi padora Ne 1 CrtpoeHue BeniectBa U XMMHUYECKHE pEaK-
ITUH

JlabGoparopHoe 3ansiTue Ne 1

JlaboparopHas paboTa « THIIBI XUMUYECKUX PEAKIIUN».

UccnenoBanue TUMOB (IO COCTaBY M KOJUYECTBY MCXOJHBIX U 00pasyro-
IIMXCS BEIIECTB) M MPU3HAKOB XMMUYECKUX peaknuii. [IpoBeneHue peak-
U MOHHOTO OOMEHa, OmpeNeNieHne CPe/lbl BOJHBIX PAacTBOPOB. 3aTaHUs
Ha COCTaBJICHUEC MOHHBIX peaKHI/Iﬁ

CamocrosiTesibHast padoTa o0yyaromuxcs Ne 4

pa30BaHMsl, YTBEPXKICHHOIO
nprka3oM MuHucrepcTsa o0-
pa3zoBaHus U Hayku PO ot
17.05.2012 Ne 413

11




Belnonaure ynpaxHeHUS:

1. CocraBbTe ypaBHEHHS 3JIEKTPOJUTHYCCKON AMCCOLHUAIMH CICIy-
rorux anekrponuros: Ba(OH),; Al(OH)s; NiSOy4; CaCly; HBr;
HSiO3; KHCO3;(PbOH)NO3; Be(OH),; NaH,POy4; Na;HPO,. Kakue
U3 3TUX JICKTPOJUTOB 00pa3yrOT KaTHOHBI BOJOPOAa?

2. Jlausl anekrpoautsl: (FEOH),SO4;AI(OH),Cl; NazPOyg; LisS; KCN;
Ni(NO3),; Ca(HCOs3),; H2SOs; Co(OH),.CocraBbTe ypaBHEHUS
AJIEKTPOJIMTHYECKOM JAMCCONHUAIMK 3TUX BemiecTB. Kakue u3 siek-
TPOJIUTOB 00Pa3yIOT B PACTBOPE THAPOKCHI-HOHBI?

3. JlaHbI DIIEKTPOJIUTHL:

Zn(H2POy4)2; Mn(OH),; HMNnO,4; CH3COOH; Fe(HSO,)3; FeOHCI;
Ni(NO2)3; HoMnOy; (MgOH),SO3.Kakue n3 HEX 00pa3yrOT HOHBI
Bo10poa? JIOKaKUTE 3TO yPaBHEHUSIMH TUCCOLIHALIHH.

Pa3zngen 3.CTpoenne u CBOiCTBA HEOPTraHNYECKNX BelleCTB 24
Tema 3.1. Knaccudu- | Coaep:kanue yuedHOTo MaTepuasa 6
Kallys, HOMEHKJIaTypa
¥ CTPOGHHE HEOpra- [Ipenmer Heopranuueckoil xumuu. Knaccudukanus HeOpraHMYECKHUX
HIYECKHX BEIECTB BenlecTB. lIpocTeie u cioxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX
BelIeCTB (OKCHJIbI, THIPOKCU]IbI, KUCIOTHI, conn). BzaumocBs3p Heopra-
HUYECKUX BEIECTB. ArperaTHble COCTOSHUS BellecTBa. Kpucramimue-
CKHME€ U aMOopQHBbIe BeulecTBa. TUIBl KPUCTAIUIMYECKUX PEHIETOK (aToM- 2

Hasl, MOJIEKYJIIpHasl, HOHHAs, MeTaJUIn4YecKast). 3aBUCUMOCTh (PU3NYECKUX
CBOICTB BeIllecTBa OT THUIA KPUCTAJIMYECKOW pPELIeTKH. 3aBHCUMOCTh
XUMHUYECKOM aKTUBHOCTH BEILIECTB OT BUAA XMMHWYECKOW CBSA3M U THUIIA
KpUCTAJITMYECKOH pemeTku. [I[puanHsl MHOr00Opasust BElecTB

12




IIpakTyeckoe 3ansaTHe Ne 3

HomeHknaTypa HEOpraHM4eCKUX BEIIECTB: Ha3BaHUE BEILIECTBA UCXOMS U3
UX XUMHUYECKOU (POPMYIBI MM COCTAaBICHHE XUMHUYECKOW (POpMYIIBI HC-
X0JIs U3 Ha3BaHUs BemecTBa no mexayHapoanoi (MIOITAK) unu tpuBu-
QIbHOM HOMEHKIJIaType. Pemenne npakTHyecKux 3alaHuil Mo Kiaccudu-
Kallui, HOMEHKJIAaType M XMMHUYECKMM (OpMyJlaM HEOpPraHHYECKHUX Be-
IIECTB Pa3IUYHbIX KJIAcCOB (YrapHbIM ras, yriaeKucibli ra3, aMMHaK, ra-
IIE€Has U3BECTh, HErallleHas U3BECTh, MUThEBAs COJIA U APYI'HX): Ha3bIBAaTh
U COCTaBIIATH (POPMYIIBI XUMHUYECKUX BELIECTB, OMPENENIATh MPUHAIICHK-
HOCTb K KJIaccCy.

Hcrounnku xumuueckor nHpopMarmu (CpeacTB MacCoBOM MHGOpPMAIINH,
cetb UnTepHer u apyrue). Ilouck nHpopmanuu no Ha3BaHUSIM, UIEHTU-
¢duKaTopam, CTpYKTypHBIM (opMyiTam

CamocrosiTesibHas padora o0yuaromuxcst Ne 5

BrinonauTe yrpaxxHeHusI:

1. Ompenenute BaJEHTHOCTh KHCIOTHBIX OCTATKOB B CIUICTYIOIIHUX
KHCJIOTaX:

H3803; HCIOy; H25i03; HCN; H38b04; H,Cr,05.

2. Kmaccudunmpyiite cremyromme KUCIOTH M0 OCHOBHOCTH U IO CO-
JI€p’KaHUI0 aTOMOB KUCJIOPO/a:

HI; H3ASO4; HzS; HNOZ; HMnO4; HzCO3.

3. Omnpenenute BaJeHTHOCTh KHUCIOTOOOPA3YIONIUX SJIEMEHTOB B Cle-
JTYIOIIMX KUCJIOTaX ¥ HAMHUIIUTE rpadudeckrue GOpMYIbl STUX KUCIIOT:
HClO, H4P,07; H,Cr,07; H3ASO4.

4. Hammmure GopMynbl U Ha3BaHUS KHUCIOT, KOTOPHIE COOTBETCTBYIOT

CJ'IC,Z[YIOH_II/IM KHUCJIOTHBIM OKCHUIAaM:
SO,; SO3; CO,; P,0s: N,Os; Mn,O7; CrOj3; SiO,; P,0O3; Cl,0.

JIn4HOCTHBIE, MEeTaIIpeIMEeT-
HBIC U TIPEIMETHBIC KOMIIE-
TEHI[UU B COOTBETCTBHH C
®I'OC cpennero obriero 06-
pa3oBaHUs, YTBEPKICHHOTO
pHKa3oM MHHHCTEPCTBA 00-
pa3zoBaHus U Hayku PO ot
17.05.2012 Ne 413

Tema 3.2. Ousnko-
XUMHYECKHE CBOI-
CTBa HEOPTaHUYECKHUX
BCIISCTB

Conep:kaHue y4eGHOT0 MaTepuasa

14

Mertamiel. OOmme ¢pu3ndeckue U XuMUYecKue cBoiicTBa Meraios. Cro-
cOOBI TIONy4YeHUsI. 3HAaYeHHE METAIUIOB U HEMETAJUIOB B MPHPOJIE M JKU3-
HEJIeATEIbHOCTU 4YeJOBeKa M opraHu3MoB. Kopposus MeTayuioB: BUABI
KOPPO3HH, CIIOCOOBI 3aIUTHl METAJJIOB OT KOPPO3HUHU

HI/I‘—IHOCTHBIG, MCTanpeamMeT-
HBIE U TIPEIMETHBIE KOMIIE-
TEHIIUH B COOTBETCTBUMU C
®I'OC cpennero obuero 06-
pa3oBaHMs, YTBEPIKICHHOTO

13




Hemeramnel. O0mue ¢uznyeckue U XUMHUYECKHE CBOWCTBA HEMETAJLIOB.
Tunuunsie cBoiictBa HemetawioB [V— VII rpynn. Knaccudukamnus u Ho-
MEHKJIaTypa COSIMHECHUN HeMeTauioB. KpyroBopoThl OMOTEHHBIX AJIEMEH-
TOB B IPUPOJIE

XHWMHUYECKHUE CBOMCTBA OCHOBHEIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB (OK-
CUI0B, THAPOKCHAOB, KHUCJIIOT, coJiell u ,I[p) 3aKOHOMepHOCTI/I B U3MCHC-
HHUU CBOMCTB IIPOCTHIX BCUICCTB, BOAOPOAHBIX COCHHHGHHﬁ, BBICIIHMX OKCH-
JA0B U THAPOKCHUIOB

IpakTuyeckne 3anaTusa Ne 4 CocraBiieHUE YpPaBHEHUU XMMHUUYECKHX
peakuuii C y4yacTHEM IPOCTHIX M CJIOXHBIX HEOPraHUYECKHUX BEILECTB:
METAJIJIOB U HEMETAJJIOB; OKCHI0B METAJIJIOB, HEMETAJNIOB M aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX KUCIIOT, OCHOBaHUM U aM(POTEPHBIX TUAPOK-
CUJIOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOM-
CTBa, COCTaB, MOJyuyeHUE M Oe30MacHOE HCIIONIb30BAHUE BAKHEHIIMX He-
OpPraHMYECKUX BEIIECTB B OBITY U IPAKTUUECKOH JEATEIbHOCTH YEJIOBEKA

CamocrosiTe/ibHas padoTa o0yuarommuxcst Ne 6
[ToaroroBeTe cooOmieHus Ha Temy: «CBOWCTBAa M MOMYYEHHE OKCHJIOB,
OCHOBaHMI, KUCJIOT U COJICH»

Tema 3.3. nentu-
¢dukanys HeopraHu-
YECKUX BELIECTB

Conep:xxanue yueOHOro MaTepuaJia

JlabopaTopHoe 3ansiTne Ne 2

JlaGopatopnast pabora «MaeHTHUdUKAIMSA HEOPTaHUYECKUX BEIIECTBY.
Penienune sxcnepuMEHTaIbHBIX 33/1a4 IO XUMHUYECKUM CBOMCTBaM MeTall-
JIOB ¥ HEMETAJIOB, MO0 PACIIO3HABAHUIO U TOJNYUYCHHIO COCTUHEHUN Me-
TAJJIOB U HEeMeTaJJIoB. M neHTHu(UKaIs HEeOPraHUu4eCKUX BELIECTB C HC-
IIOJIB30BAHUEM HX (bHSI/IKO-XI/IMI/IquKI/IX CBOI>'ICTB, XapaKTCPHBIX Kade-
CTBEHHBIX peakuuid. KaduecTBeHHBbIE peakiuu Ha cyinbdar-, KapOoHAT- U
XJIOpUA-aHUOHEBI, HA KATUOH aMMOHHMA.

KonTpoubHnas pabora Ne 2 CBolicTBa HEOPraHUYECKUX BELLIECTB

JAD®K-cpexnnii 6a/u1 10 TEKYIIIM OLCHKAM yCIIeBaeMOCTH

nprka3oM MuHUCTEpCTBA 00-
pazoBaHus U HayKu PO ot
17.05.2012 Ne 413
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2 cemecTp

64

Pa3znean 4.CTpoeHne U CBOiCTBA OPraHNYeCcKUX BelleCTB

Tema 4.1. Knaccugu-
Kalusi, CTPOCHUE U
HOMEHKJIaTypa opra-
HUYECKHUX BEIICCTB

Conep:xanue yueOHOro MaTepuaJia

12

[TosiBNneHne U pa3BUTHE OPraHMYECKOM XMMUU Kak Hayku. [Ipenmer opra-
HUYECKOW XMMHMH. MeCTO U 3HaueHue OpPraHu4ecKOM XUMHM B CHUCTEME
€CTECTBEHHBIX HayK.

XVMMHYECKOE CTPOCHHE KAK IOPSIOK COECAUHEHMsS aTOMOB B MOJIEKYJIE
COIIACHO MX BaJ€HTHOCTH. OCHOBHBIE IOJIOKEHUSI TEOPUU XUMHUUYECKOTO
CTpPOEHHMS OpraHuyeckux coeauHeHuii A.M. byrnepoBa. YrieponHbii
CKEJIET OpPraHu4YeCKON MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XH-
MHYECKOT0 cTpoeHHs MosieKyil. M3omepus u usomepsl. [lonstue o pyHk-
nuoHanpHOM rpynmne. Pagukan. [TpuHumnel knaccupukanuy opraHuye-
CKHX CO€IMHEHUH. MexXnyHapoiHas HOMEHKJIATypa U IPUHIUIIBI HOMEH-
KJIaTypbl OopraHu4eckux coenuHeHui. [lonarue o6 a3orcoaepkalux co-
€IMHEHMX, OMOJOrMYecKH aKTHUBHBIX BeIlecTBaX (YIJIeBOAAX, KHpaXx,
Oenkax u Jp.), BBICOKOMOJIEKYJIIPHBIX COEIMHEHUSAX (MOHOMEp, IOJIUMeEp,
CTPYKTYPHOE 3BEHO)

IIpakTnyeckoe 3anaTue Ne S HomeHknaTypa OpraHM4eCKUX COEIUHE-
HUN OTIENbHBIX KJIAccOB (HACHIIICHHbIE, HEHACHIIIEHHBIE U apoMaTHye-
CKHE YTJIEBOJIOPOIbI, CHUPTHI, (DEHOIIBI, alIb/IETH/Ibl, KETOHBI, KAPOOHOBBIE
KUCIOTHl U Jip.) CoCTaBlI€HHE TMOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyaT OpraHWYECKHX BEIIECTB OTNEIBHBIX KJIACCOB, HCIOJB3YS HUX
Ha3BaHUs MO CUCTEMATHYECKON U TPUBUAIBHOU HOMEHKJIAType (STHUJIEH,
aleTHIeH, TIulepuH, QeHon, (Gopmanpierus;, YKCycHas KHCIOTa, TJIH-
1uH). Pacdersl mpocTeiimeit popmMybl OpraHUYECKON MOJIEKYIbI, UCXOS
13 3JIEMEHTHOTO cocTaBa (B %)

CamocrosiTesibHasi padora o0ydarwmmxcs Ne 7
Beinonnute ynpaxHeHU:
1. Vkaxwure, Kakue U3 CICAYIOUINX BELIECTB SIBISIFOTCS TOMOJIOTaMU:

JInuHOCTHBIE, METaIIpeIMET-
HBIC U TIPEIMETHBIC KOMIIe-
TEHIUU B COOTBETCTBHHU C
®I'OC cpennero obmiero 06-
pa3oBaHus, YTBEPKICHHOTO
npukazoM MunucrepcTsa 00-
pazoBaHus U HayKu PO ot
17.05.2012 Ne 413
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a)CoHas; 6)CaH1o; B)CsHe; r)CeHia; m)CsHe; €)CaHio; x)CrH12; 3)CsHyo;
I/I)C2H2.

2. YKaxuTe, KAaKue U3 CIEAYIONIUX BEIIECTB SBISIOTCS TOMOJIOTaMU:
a)C3H;OH; 6)HCOOH; BB)CH30OH; r)Ci17H3sCOOH; a1)CH3COOH;
G)C3H7COOH; )I()C6H5OH; 3)C2H5OH.

3. Kakwue atomsl yriepojaa B COeTMHEHUN

CH,= CH- CH,- CH3 HaxomuTcs B COCTOSIHUH Sps— rudpuM3amn?

4., Kakas obmias (hopmysa COOTBETCTBYET CITUPTaM:
a)RCOH; 6)ROH; B)RCOOH; r)RH.

Tema 4.2. CBoiicTBa
OpPTraHUYECKUX CO-
e IUHEHNN

Coaep:xanue yueOHOro MaTepuaJia

14

OU3UKO-XMMUYECKHE CBOWCTBA OPTaHUYECKHX COCJAMHEHHH OTICIbHBIX
KJIacCOB (0COOEHHOCTH KJIacCU(UKAIIMK U HOMEHKJIATyphl BHYTPH KJlacca;
TOMOJIOTHYECKUH psin U oOmast ¢popmyna; uzomepus; GU3nIecKue CBOW-
CTBa; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHU):

— MpeNeNbHbIC YIIIEBOA0PO/ b (AJIKaHBI U IMKIIOATKaHbl). ['opeHue Mera-
Ha KaK OJIMH M3 OCHOBHBIX HCTOYHHKOB TEILIA B MPOMBIIUICHHOCTH W OBI-
Ty. CBoiicTBa MPHUPOAHBIX YIIEBOAOPOAOB, HAXOXACHHWE B MPHUPOAE U
MIPUMCHCHUE AJIKaHOB;

— HempeJenbHbIe (AKeHbI, AIKMHBI U aTKaJueHbl) U apoMaTHUYeCKHe YT-
JIEBOIOPOIBI. ['opeHune aleTmieHa Kak UCTOYHUK BEICOKOTEMIIEPATYPHOTO
TUTAMEHU IS CBapKU U PE3KU METAJUIOB

— KHUCIIOpPOJICO/IepKAIIne coeAuHEHusT (CIUpThl U (EeHOJbI, KapOOHOBHIE
KHUCJIOTHI U 3(UpPBI, anbIeTUbl U KETOHBI, XKHUPHI, yriaeBosl). [IpakTtuue-
CKO€ TMPUMEHEHHE JTWIEHTJIMKOJS, InlepuHa, ¢enona. IIpumenenue
dopmanpaeruia, aneTaabAeruia, YKCYCHOM KHCIOThL. Mblla Kak COJH
BBICIIMX KapOOHOBBIX KHCIOT. Motolire cBoiicTBa Mbliia

— a30Tco/eprKalliue COeMHEHUs (AaMUHBI M1 aMUHOKHCIIOTHI, Oenkn). Brico-
KOMOJIEKYJISIPHbIE ~ CO€IMHEHUs (CHUHTETUYEeCKHMe U  OMOJIOrMYecKHU-
aKTUBHbIE). MoOHOMep, monuMmep, CTPYKTypHoe 3BeHo. llommmepusanus
ATHJIEHA KaK OCHOBHOE HalpaBJeHHE €ro UCIOIb30BaHUS.

I'enernyeckas cBS3b MEXAY KJIaCCaMHU OPraHMYECKUX COEIUHEHUIN

JInuHOCTHBIE, METAIIpEIMET-
HbIE U IIPEIMETHBIE KOMIIe-
TEHLUU B COOTBETCTBUHU C
®I'OC cpennero oo1iero 06-
pa3oBaHUs, YTBEPKICHHOIO
npukazoM MunucrepcTsa 00-
pa3zoBanus U Hayku PO ot
17.05.2012 Ne 413
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IIpakTyeckoe 3ansaTue Ne 6 CBoiicTBa OpraHMYECKUX COEAMHEHUN OT-
JIeNIbHBIX KJIACCOB (TpUBMAJbHAS M MEXIyHapOAHAas HOMEHKJIATypa, XH-
MUYECKHE CBOMCTBA, CIOCOOBI MOIYUYEHUS): MIPEAEIbHbIE (AJIKaHbl U LIUK-
JI0AJIKaHbl), HENpeAeIbHbIC (IKEHbI, ATIKUHBI U AJIKAJUCHbI) U apOMaTH-
YeCKHE YTIICBOJOPOIbI, CHUPTHI U (PEHOIIBI, KApOOHOBBIE KUCIOTHI U 3(U-
Pbl, aJIbJAErUbl U KETOHbI, aMUHBl 1 aMUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIP-
HbIE COEIMHEHUs. 3a/laHusl HA COCTaBJICHUE YpaBHEHUI XMMUYECKUX pe-
aKUUi C y4acTUeM OpPraHMYECKUX BELECTB Ha OCHOBAaHMM MX COCTaBa U
CTpOECHUS

IIpakTnyeckoe 3ansaTe Ne 7 CocTaBieHHE CXEM peakluii (B TOM 4ucIe
[0 NPEAJIOKEHHBIM LIETIOYKaM IPEBPALLEHUN), XapaKTePU3YIOIIUX XUMHU-
YECKHUE CBOMCTBA OPTaHMYECKUX COECJUHEHUN OTAEIBHBIX KJIACCOB, CIIOCO-
OBl X TIOJYYEHUS W Ha3BaHWE OPraHWYECKUX COCIMHEHUU IO TPUBUAIIb-
HOM WJIM MEXIYHAPOJHON CHCTEMaTH4YeCKOM HOMEHKIIAType.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOU-
CTBa OPraHUYECKUX COCTUHEHHI OTJENbHBIX KJIACCOB

JlaGopatopHnoe 3ansaTue Ne 3 JlaGopaTtopHas pabora «IIpeBpaiienust op-
raHMYECKUX BEIIECTB MU HarpeBaHum». [lonydyeHue 3TUIeHa U U3ydyeHue
€ro cBoMcTB. MoJenupoBaHUe MOJIEKYJI M XMMHUYECKHUX NPEBPALLEHUN Ha
IIpUMeEpe ATaHa, STUIIEHA, alleTUIICHA U Jp.

CamocrosiTesibHas padoTa o0yuarommuxcst Ne 8

[TonroroBeTe OMOPHBIN KOHCHEKT Ha Temy: «Kmaccudukarus opraHude-
CKHX BEIIECTB MO (PYHKIIMOHAIBHBIM IPYIIIIaM».

HazoBure Tumnsl oprannueckux peakuuid. [lpuBenurte mpumMepsl.
OxapaxkTepu3yiTe TUMBI THOPUINU3AIMHA U COOTBETCTBYIOIINE UM BaJICHT-
HBIE COCTOSTHUS aToMa yrieposa. [IpuBeauTe nmpumepsl.

Tema 4.3.

Conep:kaHue y4eGHOI0 MaTepuasia

12
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Wnentudukanus op-
TaHUYECKHX BEIIECTB,
WX 3HAYCHUE U MpHU-
MEHCHHUE B OBITOBOU U
MIPOU3BOACTBEHHOMN
JIeSITeIbHOCTHU YeJIo-
BEKa

Buooprannueckue coenunenus. Ilpumenenue u Ouonoruyeckas poib yr-
neBofoB. OKMCIIEHHE YITIEBOJIOB — MCTOYHHUK SHEPIUU JKUBBIX OpraHM3-
MoB. O0nacTu NpuMeHEHUs] aMUHOKUCIIOT. [IpeBpaliieHus 6eIKoB MUK B
opranusMe. buonornyeckue ¢pyHkuuu 6enkoB. buonorndeckue GyHKIUU
XKHUpOB. Ponb oprannueckoll XMMHUM B pEIICHUH MPOOJIEeM MUIIEeBOI 0e3-
OIIaCHOCTHU

Posp opranmveckoil XumuM B peUICHUH NPOOJIEeM SHEPreTudeckoi 0es-
OINaCHOCTH, B Pa3BUTHH MEAMLIMHBI, CO3JaHUHM HOBBIX MaTEpUaAJIOB, HOBBIX
VCTOYHUKOB SHEPIUM (aJIbTEPHATUBHbBIE HICTOYHUKH 3HEprun). OnacHOCTh
BO3/ICHUCTBUS HA HUBBIE OPIaHU3Mbl OPTaHUYECKUX BEILECTB OTIEIbHBIX
KJIaccoB (YTJIEBOJOPOJBI, CIUPTHI, (EHOJBI, XJIOPOPTAHUYECKUE IPOU3-
BOJIHBIE, ABJETUBI U JIP.), CMBICI IOKa3aTels MpeieNbHO AOMYCTUMOMN
KOHIICHTPAIUH

JlabopaTopHoe 3ansitue Ne 4 JlaGoparopHas pabora: «nentudukanus
OpPraHMYECKUX COCAMHCHUU OTIENBbHBIX KilaccoB» Muentnduxarms opra-
HUYECKUX COCAMHCHUH OTIENIbHBIX KIJIACCOB (HA IMPHMEPE aJIbJCTHIOB,
KpaxMaja, YKCyCHOW KHCJIOTHI, OEJTKOB U T.N.) C UCIOJh30BaHUEM HX (Pu-
3UKO-XMMHUYECKUX CBOWMCTB M XapaKTEPHBIX KaueCTBEHHBIX peakuuid. Jle-
HaTyparus Oelika mpu HarpeBaHud. [[BeTHBIE peakuu OekoB. Bo3HUKHO-
BEHHE aHATUTUYECKOTO CUTHAJa C TOYKU 3PEHHUS XUMUYECKHX MPOILIECCOB
MIPY TIPOTCKAHUU KAYECTBCHHOW PEaKIUU, TIO3BOJISIONIEH UaeHTUDHUIHPO-
BaTh MPEJIOKEHHBIE OPTraHUYECKUE BEIIECTBA

KonTtpoabnasi pabora Ne 3 CtpykTypa M CBOICTBa OpraHMYECKHX Be-
1IECTB

CamocrosiTesibHasi padora odyyarommxcs Ne 9

[ToaroroBbTe coobmieHus Ha TeMy: «OpraHMYecKue BEIIecTBa, UX 3Hade-
HUE U PUMEHEHHE B OBITOBOM M MPOU3BOJCTBEHHON AESITEIHHOCTH Yelo-
BEKa»

JIn4HOCTHBIE, MEeTaIIpeIMEeT-
HBIC U TIPEIMETHBIC KOMIIE-
TEHI[UU B COOTBETCTBHH C
®I'OC cpennero obriero 06-
pa3oBaHUs, YTBEPKICHHOTO
pHKa3oM MHUHHCTEPCTBA 00-
pa3zoBaHus U Hayku PO ot
17.05.2012 Ne 413

Pa3zgen 5. Kunernueckue u TCPMOAMHAMUYECCKHE 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHYE-

CKHUX peakuuii

CkopocTh XumMuye-

Conep:xaHue yueOHOIro MaTepuasa

JInaHOCTHBIE, MEeTalpeIMeT-
HBIC U Hpe)IMeTHBIe KOMIIC-
TCHIIMHU B COOTBCTCTBUU C
®I'OC cpennero obriero 06-
pa3oBaHUs, YTBEPKICHHOTO
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CKMX PEaKLIUM.
XUMUYECKOE PaBHO-
BECUE

CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT PAa3IMYHBIX (PaKTOPOB: MPHUPOJIBI
pearupyromux BeIIecTB, KOHIEHTPAMU PEearupyroIiX BEUIeCTB, TEMIIE-
paTypbl U IUIOMAAN PEAKIIMOHHOW TMOBEPXHOCTH. TermmoBbie 3(PQeKThI
XUMHUYECKHUX PEaKIHii. DK30- U SHAOTEPMUUYECKUE, PEAKLIUH.
O6parumMocTh peakuuii. XMMUYECKOE PaBHOBECHE U €r0 CMEIICHUE MO/
NEICTBUEM pPa3IMYHBIX (AKTOPOB (KOHIEHTpAIUS PEareHTOB WM IpPO-
JIYKTOB pEaKIMH, J1aBJIEHUE, TeMIeparypa) sl CO3/IaHUsl ONTUMAaTbHBIX
YCJIOBUM MPOTEKaHUsI XUMUYeCKuX npoueccos. [Ipunnun Jle [llaTense

IIpakTnyeckue 3anatusi Ne 8 PemieHue npakTHKO-OpPUEHTUPOBAHHBIX
3aJaHuii Ha aHanu3 (PaKTOPOB, BIMSIOUINX HAa M3MEHEHHE CKOPOCTH XH-
MHUYECKOM peakiu, B T.4. C MO3ULUN HKOJOTHMUYECKH IIe1ecO00pa3HOro
MIOBEJICHUS B OBITY U TPYAOBOU JEATEIBHOCTH B LEISIX COXPAHEHUS CBOE-
IO 3JI0pOBbs M OKPYXKAIOLIEH NPUPOAHON cpelbl. PerieHune npaxkTuko-
OPHUEHTHPOBAHHBIX 3aJlaHUM Ha npuMeHeHue npunnumna Jle-llarense mis
HaXO0X/ICHUs HAIPABJICHUS CMELEHUS PAaBHOBECUS XUMUYECKOW peaKuu
U aHaiu3 (PaKTOPOB, BIUSIOMINX Ha CMEIICHHE XUMUYECKOTO PAaBHOBECHS

Pa3nes 6. PacTtBopbl

Tema 6.1.
[TonsiTue 0 pacTBOpax

Conep:xxanue yueOHOTro MaTepuaJia

PactBopenue kak ¢Qusuko-xumuyeckuil mpouecc. PactBoprl. CrocoObl
IPUTOTOBIIEHUS pacTBOPoB. PacTBoprMocTh. MaccoBast 10151 pacTBOPEH-
HOro BemecTBa. CMBICH TOKa3aTens IPeebHO JTO0IYCTUMOM KOHIIEHTpa-
IIUH U €0 UCIOJIb30BAHUE B OIL[EHKE IKOJIOTHYECKOI 0€30MacHOCTH.
[TpaBuiia HKOJIOrMYECKH 11€1€cO000pa3HOro MOBEJAEHHS B OBITY U TPYAOBOI
JeSITEIbHOCTH B IIENIAX COXPAaHEHHs] CBOETO 3JI0POBbSI U OKpYXKarolein
MIPUPOJHON CpeAbl; OMACHOCTh BO3/ICUCTBHS HA )KUBbIE OPTraHU3MBbI ONpe-
JIeTICHHBIX BEIIECTB.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3a/JIaHUM Ha PACTBO-
PBI, CIIOJIb3YeMbIE B OBITOBOM M MPOU3BOACTBEHHOHN JEATEIBHOCTH Yelo-
BEKa

nprka3oM MuHUCTEpCTBA 00-
pazoBaHus U HayKu PO ot
17.05.2012 Ne 413

.HI/I‘—IHOCTHI)IG, MCTanpeamMeT-
HBIC U IPCIAMCTHBIC KOMIIC-
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CamocrosiTesibHas padora o0yuarommxcst Ne 10

[ToaroTOBUTHCS K MOJUBAPUAHTHOMY IKCIIPECC TECTHPOBAHUIO PACYETHBIX
3aa4d Ha TeMy: «MaccoBast 10l paCTBOPEHHOTO BelecTBay, «MossipHas
KOHIICHTPALIUSD»

1. Haifiure pactBopuMocTs xmopuaa ammonns NH4Cl mpu 20°C, 60°C,
90°C

2. KakoBa pactBopuMocTb HuTpata cepedpa AgNO; pu 0°C, 10°C, 20°C
3. B kakoit macce Boasl Hazo pactBoputh KNO3 Maccoit 165 T, 4To0sI 110-
Jy9nTH PAcTBOP, HackieHHsii mpu 35°C, 45°C, 55°C

4. PactBopumocTs Opomuaa Hatpus NaBr mpu 20°C paBHa 905 1. Kanglo
Maccy 9TOil COTH MOJKHO PAacTBOPHTH B Boxe Maccoit 900 T mpu 0°C, 10°C,
20°C

5. Onpeaenutb MaccoByro 100 (%) KpUCTANIU3AIMOHHON BOJBI B ME/I-
HOM KyIiapoce, r1ay0epoBoOii COJIU, aHTITUICKON COH

6. Kakyro maccy 6e3BoiHOTO Cynb(ara HaTpHUs MOXKHO IOJIYYUTh U3 TIay-
oeposoii conmu Na;SO,4 10H,0 maccoii 6,44 1,12,88 1, 3,22 1

7. 13 xakoi Macchl METHOTO KYIOpOCa MOXHO TOJNYYUTh CYIb(paT MeIu
(1) maccoit 80 r,40r, 20r ?

Tema 6.2. Uccneno- |Conep:kaHue y4eGHOro MaTepuaja

BaHUE CBOMCTB pac-
TBOpOB JlabopaTopHoe 3ansitue Ne 5 JlabGopartopHas pabora «lIpurorosieHue

pactBopoB». [IpuroroBneHue pacTBOPOB 3aaHHON (MaccoBoil,%) KOHIIEH-
Tpauuu (C MPaKTUKO-OPHUEHTUPOBAHHBIMU BOIPOCAMHM) U ONpEIEICHUE
Cpelbl BOAHBIX pacTBOpPOB. Pelienue 3a1a4d Ha MPUTOTOBIIEHNUE PACTBOPOB

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO MOXYJIS)

TEHI[UU B COOTBETCTBHH C
®dI'OC cpennero obriero 06-
pa3oBaHUs, YTBEPKICHHOTO
pHKa3oM MHHHCTEPCTBA 00-
pa3zoBaHus U Hayku PO ot
17.05.2012 Ne 413

Pazgen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM €eSITEJIbHOCTH YeJI0BeKa

10

Xumus B ObITy U Ipo- | Coaep:kanue y4eGHOro MaTepuasia

10

U3BOJICTBEHHOM J1es-
TelILHOCTH YeloBeka | HHOBEHIINE JTOCTHKEHHS XUMUYECKOW HayKH U XMMHUYECKOW TEXHOJIOTHH.

Ponp xumMuu B o0GecriedeHuu KOJOTHUECKOM, YPHEPTETUIECKON U THIIe-
BOIl 0€30MacHOCTH, Pa3BUTHH MEIWIMHBL. [IpaBuia mowcka W aHamu3a
XUMUYECKON MH(GOPMAITIU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4Hast U y4eO-
HO-Hay4Hasl IUTepaTypa, CpelicTBa MacCOBOM MHpopmanuu, cetb MHTEp-

JInuHOCTHBIE, METaNpeIMET-
HBIC ¥ TIPEIMETHBIE KOMTIE-
TEHIIMH B COOTBETCTBHH C
®I'OC cpennero ooriero 06-
pa3oBaHusl, YTBEpPKJICHHOTO
npuKazoM MunucrepcTBa 00-
pa3zoBanus U Hayku PO ot
17.05.2012 Ne 413

20




HET)

IIpakTnueckoe 3ansaToe Ne 9 Ilouck u aHanM3 KEWCOB O MPUMEHEHUH
XMMHUYECKHX BEIIECTB M TEXHOJIOTUH C ydyeToM Oynyuied mpodeccuo-
HAaJIbHOM JEATEIIBHOCTU 10 TEMaM: BAKHEUIINE CTPOUTEIIbHBIE MaTEpH-
aJIbl, KOHCTPYKIIMOHHBIE MAaTE€pHaJIbl, KPACKH, CTEKJIO, KEPAMHKa, MaTe-
puaisl 1 3JIEKTPOHUKHM, HAHOMATEPUAJIbl, TEKCTUIIBLHBIE BOJIOKHA, UC-
TOYHUKHU HEPruM, OPraHUYeCKHe U MHUHEpaJbHbIE YAOOpEHMs, JeKap-
CTBEHHBIE BEIIECTBA, OBITOBAS XMMHUSI.

3amura: [IpencraBneHue pe3yabTaToB pelieHUus KeiicoB B popMe MUHU-
JIOKJIaJla ¢ Mpe3eHTaunen

CamocrosiTesibHas pabora odyuarommxcs Ne 11
[ToaroroBpTe cooOUICHUST HA TeMY: «XUMHUS B OBITY M IPOHU3BOACTBECH-
HOM JACATCIIbHOCTH YC€JIOBCKaA»

IIpomeskyTouHas arTecTauus Mo Aucuunanue (auddepeHuupoBaHHbIN 324eT)

Bcero

120
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3. YCJOBUS PEAJIN3AIIUU ITPOT'PAMMbBI YYEBHOM JIAC-
IUIIJINHbI

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

Peanmzanust mporpaMmbl JUCHUILIMHBI TPpeOyeT HaIM4Uusl y4eOHOro KaOWHETa
XUMHUH, JA00PaTOPUU XUMUHU JJISl IPOBEACHUS 3aHATUM JIEKITMOHHOTO THUIIA, IIpaKTHYe-
CKHX, JJAOOPATOPHBIX 3aHATUH, B TOM YMCIIC TPYHIOBBIX, HHAUBUIYAIbHBIX, MMChMEH-
HBIX, YCTHBIX KOHCYJIbTAIIU/, TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTaIUH.

O6opynoBanue:

- pabouee MecTo MpernoaaBaTes;

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

- TOCKa yYCHUUIECKasl.

Texaudueckue cpeacTra 00ydIeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEAUNHBIN TPOEKTOP, IKPAH.

YueOHo-HarIsSIIHBIe TTOCOOMS: TUIaKaThl, Y4eOHO-HATJIAIHbIe TTOCOOUsI, 00eCIeyu-
BalOIME TEeMaTHYECKHE WILIIOCTpAIMU 1Mo paboyeill mporpamMme AMCIUILIMHBIL, B TOM
qucje, BUAe0-ay M0 MaTepHUallbl, KOMITBIOTEPHBIE TTPE3CHTAIUH.

KomnproTep mMeeT IOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
I00abHYI0 ceTh MIHTEepHEeT, OCHAIEH JTUIIEH3UNOHHBIM ITPOTPaMMHBIM 00€CTICUCHUEM.

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 0OpazoBanus/ M. B. Audunorenona, A. B. babkos, B. A. [lonkos.- 2-¢
U31I., UCTp. U Aoi.- Mocksa: M3narensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

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

6. Apremenko A.W. Oprannueckas xumusi: 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 (omumnuana «Ilokopu BopoObeBbI ropbi»).
9.www.hemi.wallst. ru (OOpa3oBaTeabHBIN CAUT JUIS IIKOJIBHUKOB « XUMUSI»).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIHHUKOB).

MeToanuyecKkue yKa3aHusl JAJ151 00yYAKOIIMXCS 110 OCBOECHUIO U CIUIJINHBI

11. MeTtoandeckne yka3aHUs A1 OOYJIArOIIMXCS MO BBIMTOJTHEHUIO MPAKTUIECKUX
paboT.

12. MeToauueckue yKa3aHus JJIsl 00YYarOIIUXCs IO BBIMOJHEHHIO JTAOOPAaTOPHBIX
pabot

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

NCIHUIIJIMHBI

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 CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIIpe-
JIEJIEHUIO;

- HaJIM4Me MOTHUBALIMU K 00Y4YEHUIO U JMYHOCTHOMY Pa3BUTHIO;

- LEJICHANPaBICHHOE PAa3BUTHE BHYTPEHHEH MO3UIUHU JIMYHOCTH
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickoit de-
Jepalyy, UCTOPUYECKUX M HAlMOHAIBHO-KYJABTYPHBIX Tpaauuui, ¢op-
MHUPOBAHHUE CHCTEMBl 3HAUUMBbIX [IEHHOCTHO-CMBICIOBBIX YCTaHOBOK, aH-
TUKOPPYNLIMOHHOTO MHPOBO33PEHHUS], IMPABOCO3HAHUA, HKOJIOTHYECKOMN
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTb LS M CTPOUTD )KU3HEHHBIC TUIAHBI,

- YYBCTBO TOPJAOCTH M YBaXXEHUA K HCTOPUU MU JOCTUKEHHUSIM
OTE€UYECTBEHHON XMMUYECKOW HAYKH; XUMUYECKU IPaMOTHOE ITOBEJCHHUE B
npodeccuoHaNbHON JIeATENBbHOCTH M B OBITYy MpU OOpalleHHH ¢
XMMHUYECKUMHU BELIECTBAMH, MaTepUaIaMH U MPOLIECCaMU;

- TOTOBHOCTh K MPOJOJDKEHUIO OOpa3oBaHHUS U TOBBIMICHUS
KBaTM(pHUKAIMA B H30paHHON MpPOPECCHOHATBHON JAEATENbHOCTH H
00BEKTHBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUI B 3TOM;

- YMEHHE HMCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOM XMMHUYECKOU
HAyKl W XUMHYECKUX TEXHOJOTUH [JIsl TOBBIIIEHUS COOCTBEHHOTO
UHTEJJIEKTYaJIbHOTO  pa3BUTHSI B  BBIOPAaHHON  mpodeccrHoHanbHON
NESTENBHOCTH;

MemanpeomemHbie:.

- OCBOCHHbIE OOYYAIOUIMMUCSA MEXIPEIMETHbIE MOHATUS U YHHU-
BepcalibHble yueOHbIE NEHCTBUS (PETyJIATUBHBIE, MIO3HABATEIbHbIE, KOM-
MYHHKATHUBHBIE);

- CIIOCOOHOCTH MX HCIIOJIb30BAHUS B MMO3HABATEIBbHON U COLUAIIb-
HOI MpaKTUKE, TOTOBHOCTh K CAMOCTOSATEIbHOMY IUIAHUPOBAHMIO U OCY-
LIECTBJICHUIO Y4eOHOM AeATeIbHOCTH, OpraHU3alii y4eOHOTro COTPYIHU-
4YecTBa C MeJarornyecKuMu pabOTHUKAMH M CBEPCTHHKAMU, K YYaCTHIO B
MIOCTPOCHUH MHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIIe10BaTeIbCKON, MPOSKTHOM U
COITMAJIbHOM JIESATEIHHOCTH;

- HUCHOJIb30BaHWE  PAa3NUYHBIX  BHJOB  IO3HABaTEIbHOM
NeSITeIbHOCTH M OCHOBHBIX HHTEJUIEKTYyaJIbHBIX Oonepauuii (IOCTaHOBKU
3amaun, GOpPMYIUPOBAHUS THUIIOTE3, aHalIW3a W CHHTE3a, CPaBHEHUS,
00001IeHNs, CHUCTEeMAaTU3allui, BBISBICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, MOMCKAa aHANOroB, ()OPMYJIMPOBAHUS BBIBOJOB) JUIS pELICHUS
ITIOCTaBJIEHHOM 3a/auyd, IPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUSA
(HaOnrofeHusl, HAyYHOTO OKCIEPUMEHTA) IS HU3YYCHHUS pPa3IMuHBIX
CTOPOH XHUMHYECKHX OOBEKTOB U IPOLIECCOB, C KOTOPHIMHU BO3HUKAET
HE00XO0IMMOCTh CTAJIKUBAThCs B IpodeccnoHaIbHOM chepe;

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

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

OneHka BBIMOTHEHUS
CaMOCTOSTEIIbHOMN
paboTHI.

[TpomexyTouHas aTTe-
cranus B popme:

1 cemectp - npyrue
(OpMBI KOHTPOJIS
(cpennuii 6amnn mo Te-
KYIIMM OIICHKaM ycITe-
BAaEMOCTH)

2 cemectp — nudde-
PEHLUPOBAHHBIMN.

Meron nposeeHus
IIPOMEKYTOUYHOM aTTe-
cTanuu 2 ceMmecTpa:
BBIIIOJTHEHUE KOM-
IUICKCHOTO 3aJaHus
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- HCHOJIb30BaHUE PA3JIMYHBIX HCTOYHUKOB ISl MOJY4YEHUS
XUMHYECKON HH(pOpMamuu, yMEHHE OIICHHTHh €€ JOCTOBEPHOCTH st
JTOCTHKEHHS XOPOIIUX Pe3yIbTaTOB B TpodecCHoHaIbHOU cdepe;
npeaMeTHbIE:

- ¢OPMHUPOBAHHOCTD MPEJCTABICHUN: O MATEPUAIBHOM CIMHCTBE
MHpPa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUI MPUPOIBI, O MECTE U
3HAYCHHHM XMMHUH B CHCTEME €CTECTBEHHBIX HAayK M €€ POJu B obecreue-
HUW YCTOMYMBOTO PA3BHTHS YEIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIO-
THYECKOM, YHEPreTUYECKON 1 MUIIEeBOW 0€30MacHOCTH, B Pa3BUTHH MEIU-
LMHBI, CO3JJaHUU HOBBIX MAaTE€pUaJIOB, HOBBIX HMCTOYHUKOB JHEPrUU, B
oOecrieueHnH PaIMOHAIIBHOTO MPUPOJIONOIB30BaHMA, B (OPMHPOBAHUU
MHPOBO33PEHUS M OOMICH KyJIbTyphl YEIOBEKAa, a TaKKE IKOJIOTHUECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U IMPUPOJIHOM Cpefie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYACT:
OCHOBOIIOJIATralOIINe TOHATHS (JOMOIHUTEIIBHO K CUCTEME MTOHATHIA 0a30-
BOTO YPOBHSI) - U30TOIIbI, OCHOBHOE M BO30Y>KJIECHHOE COCTOSIHUE aToMa,
TUOpUIM3AIMS aTOMHBIX OpPOMTAJICH, XUMHYECKass CBSI3b («O» U «T —
CBSA3bY», KpPATHBIE CBSI3M), MOJISIpHAsI KOHIIEHTpAIHs, CTPYKTypHasi GopMy-
7ma, uzoMmepus (CTPYKTypHas, reomeTrpudeckas (LUC-TpaHC-U30Mepus),
THITBI XUMAYECKUX peakuid (rOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC B HEOO-
paTUMBIE), pPacTBOPHI (MCTUHHBIC, JUCTIEPCHBIC CUCTEMbI), KPUCTAILJIOTH/I-
paThl, CTCIICHb JIUCCOIMAIINHU, DJICKTPOJIU3, KPEKUHT, pU(OPMHHT); TE€O-
pUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JICHKAIIUE
B OCHOBE NMOHUMAHHS MPUYUHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBJIE-
HUM, COBPEMEHHBIE MPEACTaBICHUS O CTPOCHUHU BEIIECTBA HA AaTOMHOM,
MOJICKYJIIPHOM W HAJMOJICKYJSIPHOM YPOBHSX; MPEACTABICHUS O MEXa-
HU3MaX XUMHUYECKUX PEAKIMH, TEPMOJAMHAMUYECKUX M KHUHETHUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O XUMUUECKOM PaBHOBECHH, AUCIEPC-
HBIX CHUCTeMaX, (PaKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAaX, COCTaBE, MOJY-
YeHHUH U OE30MaCHOM HCIIONb30BAHUHM BAKHEHIIMX HEOPTaHWYECKUX U
OpPraHUYECKUX BEUIECTB B OBITY U MIPAKTUYECKON JACATEIHHOCTH YEIOBEKA;
OOIIMX HAy4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOACTBA (Ha MpUMeEpe
MPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHoJia, NepepadoTKu
HePTH);

- c(hOpMUPOBAHHOCTh YMEHHUH BBIABIISTH XapaKTePHbIC MPU3HAKU
Y B3aMMOCBSI3b U3YyUEHHBIX MOHITHUI, IPUMEHSITh COOTBETCTBYIOIINE T1O-
HATHSI TIPU OTIMCAHUM CTPOCHUS U CBOMCTB HEOPTAHMYECKUX U OpraHuye-
CKHX BEILECTB M UX MPEBPAILECHU; BBISBIATH B3aUMOCBS3b XUMHUUYECKHUX
3HAHUH C TOHATHUSMHU U MPEJCTABICHUSIMHU JAPYTUX MPEAMETOB sl OoJiee
OCO3HAHHOTO TOHUMaHHUSI W OOBSICHEHHUS CYIIHOCTH MAaTepHAIBHOTO
€IMHCTBA MHPA; UCIIOJIb30BaTh CHCTEMHBIE XUMUUYECKHUE 3HAHUS TSI 00h-
SICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHOHAYUYHYIO
IpUpoay;

- c(hopMHpPOBAaHHOCTh YMEHUN HCIOJB30BAaTh HAMMEHOBAHUS XU-
MUYECKHX COCIMHEHHA MEXTYHApPOIHOTO COI3a TEOPETUUYECKON M TPH-
KJIaJJHOM XUMUU U TPUBHAIbHBbIE HA3BAHMS BEILIECTB, OTHOCSIIMXCS K
M3y4EHHBIM KJIacCaM OPTraHUYeCKHX U HEOPTaHWMYECKUX COCTMHEHHI; hC-
MOJIb30BaTh XMMHUYECKYIO CUMBOIIMKY JJIsi COCTaBIeHUs GopMyn Heopra-
HUYECKHUX BEIIECTB, MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX, CO-
KpAIICHHBIX U CKENETHBIX) (POpPMY OpraHNYecKUX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIIMNA M PACKPBIBATh WX CYIIHOCTh: OKHUCIIHU-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS SJIEK-
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TPOHHOTO OayaHca ATHUX PEaKIUi; peaKIuii HOHHOTO OOMEHa MyTeM CO-
CTaBJICHHUS MX IOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUH; peakuuit
THJIPOJIN3a, PEAKUUH KOMIUIEKCOOOpa3oBaHUs (Ha NpuUMepe T'MIPOKCO-
KOMILJICKCOB ITUHKA U aJIFOMUHHMSA); MOATBEPKIAATh XapaKTepPHbIE XUMUYe-
CKHE CBOMICTBa BEILECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTaMU U 3allM-
CAMM YPaBHEHUM XUMUYECKUX PEaKLUN;

- c(OpMHPOBAHHOCTH yMeHUuH KJIaccu(UIPOBATH
HEOPraHMYECKWEe W OpPraHWYEeCKHE BEIIECTBA M XHMUYECKHE PEaKIHUH,
CaMOCTOSITEJIbHO BbIOMPATh OCHOBAHUS M KPUTEPUU JUIs KilacCU(pUKaLUU
U3Yy4aeMbIX XHMHUYECKHX OOBEKTOB; XapaKTepH30BaTh COCTAaB U
BaXKHEHIIME CBOICTBAa BELIECTB, NPHHAUICKAIMUX K OINpPEIeIeHHbIM
KjlaccaM M TIpynnaMm COEQUHEHMH (IIpOCThle BEILIECTBA, OKCHJIBI,
THJIPOKCUBI, COJIH; YIJIEBOAOPO/bI, MPOCThIe 3(PUPHI, CIIUPTHI, (HEHOIBI,
aJIbJICTU/IbI, KETOHBI, KapOOHOBBIE KHUCIOTBI, CIOXHBIC 3(UPHI, KUPHI,
YIJ1€BObl, AMUHBI, AaMUHOKHUCIIOTHI, OCJIKN); MPUMEHATh 3HAHHSI O COCTaBE
M CBOWMCTBaX BEMIECTB JUISI SKCIEPHUMEHTAIHLHOW IPOBEPKH THUIOTE3
OTHOCUTEJIBHO 3aKOHOMEPHOCTEH NPOTEKaHUsS XMMHYECKHUX peakluil u
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHMUS,

- c(hopMUPOBAHHOCTH YMEHHMH NOATBEP)KIaTb Ha KOHKPETHBIX
pUMEpPax XapaKkTep 3aBUCUMOCTH PEaKIIMOHHOW CITIOCOOHOCTH OpraHuye-
CKUX COEAMHEHHUH OT KPaTHOCTH U TUIA KOBAJIEHTHOM CBA3M («O» U «TT —
CBSI3b»), B3aUMHOT'O BIJIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJIEKYyJaX; a
TaKXke OT OCOOCHHOCTEH peaju3alMy pa3iIMyHbIX MEXaHU3MOB IPOTEKa-
HHUS PEaKIni;

- c(hopMUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh 3JIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM W BO30YKICHHOM COCTOSHUHM) U HOHOB
XUMHUYECKUX 371eMeHTOB 1-4 nepuonos Ilepuoauueckoit cucremst [I.1.
MeHieneeBa U UX BaJCHTHBIE BO3MOXHOCTH, HUCHOJB3YsS MOHATHUS «S»,
«p», «d-3MEKTPOHHBIE» OPOUTAIU, YHEPreTUUYECKUE YPOBHH; OOBACHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUUYECKUX HJIEMEHTOB U 00pa3y-
€MBIX UMU COeTMHEHHH TI0 TIEpHUOJIaM U TPYIITaMm;

- BJIaJICHHE CHUCTEMOMN 3HaHUH O METOJIaX HaAyYHOT'O MO3HAHUS SIB-
JICHUW TIPUPOJIBI, WCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax M YMEHHSIMH
IPUMEHSTH 3TH 3HAHUS IPHU SKCIIEPUMEHTAIILHOM HCCIIEIOBAaHUH BEIIECTB
U 7151 OOBSICHEHUS XUMHUYECKUX SBICHHUN, UMEIOIINX MECTO B TPUPOJE
MIPAKTUYECKOH IeATEIIbHOCTH YeJIOBeKa U B IOBCEHEBHOM JKU3HU;

- cpopMHPOBAaHHOCTH YMEHHUI TPOBOJUTH PACUETHl MO XUMHUYE-
CKUM (QOpMyJiaM M YpaBHEHUSM XUMHUECKUX PEAKLU C UCIIOIb30BaHUEM
¢u3nueckrx BeIuunH (Macchl, 00beMa ra3oB, KOJMYECTBA BEILIECTBA), Xa-
PaKTEpU3YIOIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: pacyeTbl IO
HaXO0XJACHUI0O XUMHUYECKON (DOpMyIbl BellecTBa; pacyeTbl Macchl (00be-
Ma, KOJIMYEeCTBa BEIIEeCTBA) MPOAYKTa PEaKIMH, €CIH OJHO U3 MCXOJHBIX
BEIIECTB JaHO B BUJE PAacTBOpa C OMPEACICHHON MacCOBOW J0JIe pac-
TBOPEHHOT'O BEIIECTBA WJIM JAaHO B U30BITKE (MMEET MPHUMECH); pacueThl
MaccoBOW WM OOBEMHOW [OJIM BBIXOJA MPOAYKTA PEAKIUHU; PacUETh
TEMI0BOTO 3(pdekTa peakunit, 00beMHBIX OTHOIIECHUI ra3oB;

- cOpMHPOBaHHOCTH YMEHUH MPOTHO3UPOBATH, AHATU3UPOBATH U
OLIEHUBATh C MO3UINH SKOJIOTUYECKON OE30MaCHOCTH MOCIIEACTBUS OBITO-
BOW U MPOU3BOJACTBEHHON JIEATEIILHOCTH YEJIOBEKA, CBSI3AHHOM C mepepa-
OOTKOI BEIIECTB; UCIOJIb30BATh MOJyYCHHbIE 3HAHUS JJIsl IPUHATHUS T'pa-
MOTHBIX PEIICHUH MPOOJIEM B CUTYaITUsX, CBI3aHHBIX C XUMUEH;

- c()OPMUPOBAHHOCTh YMEHHUH CaMOCTOSITEIbHO IUIAHHUPOBATH U
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MPOBOAUTh XUMUYECKUHN HKCIEPUMEHT (IIOJIyYeHUE U U3YYEHHE CBOWCTB
HEOPraHUYECKUX M OPraHUYECKHUX BEIIECTB, KAUECTBEHHbIC PEAKIUU YT-
JIEBOJIOPO/IOB PA3JIMYHBIX KJIACCOB M KHUCIOPOACOAEPKALIUX OpraHuye-
CKHX BEILECTB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ay M0 PACIO3HABAHUIO
HEOPraHMYECKUX M OPraHMYECKHUX BEIECTB) C COOIIOACHHEM MpPaBHI
6e3omacHoOro 00paleHns ¢ BEIECTBAMH H JIAOOPATOPHBIM 000PYI0BaHH-
eM, (popMyIupOBaTh LIEIN HCCIEAOBAHUSA, MPEIOCTABIATh B Pa3IUYHON
(dbopMe pe3yNbTaThl IKCIEPUMEHTa, aHATU3UPOBATh U OICHUBATh WX JO-
CTOBEPHOCTb;

- ¢(hOpMHUPOBAHHOCTh YMEHUH OCYIIECTBIISITh LIeJICHAIPABICHHBIN
MOMCK XMMHUYECKON MHGOpMAIMU B Pa3IMYHBIX UCTOYHUKAX (HaydHas U
yuyeOHO-Hay4YHasi JIUTEparypa, CpPeJCTBa MaccOoBOW WH(GOpMAIUHU, CETh
WuTepHer u npyrue),KpUTHYECKHA aHAIM3UPOBATh XMUMHUYECKYI0 UHGOP-
MaIuio, rmepepadaTphiBaTh €€ M UCIOJIh30BaTh B COOTBETCTBUU C TIOCTaB-
JIEHHOH y4eOHOM 3a1a4ei;

- chOpMHPOBAHHOCTh YMEHHUM OCO3HABaTh OMACHOCTh BO3JICH-
CTBUS Ha >KMBbIE OPraHU3Mbl ONPEAEIICHHBIX BEIECTB, TOHUMAsi CMBICI
MOKa3areysl MPeNeIbHOM JONYCTUMOM KOHILIEHTpaluuH, W TOSICHATh Ha
puMepax crnocoObl YMEHBIIEHUS U NMPEJOTBPAIICHHUS] UX BPEIHOIO BO3-
JICHCTBUS HA OPraHU3M YEJIOBEKA.

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

l'IpOMe)KyTO‘IHOﬁ arTrecranmm oﬁyqamnmxcsl o IMCIOMIIJIMHE

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

HUS COJIepKaTCs B MPUJIO:KeHuM 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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Mpuiaoxenne 1
KoHTpoJ/IbHO-0LIEeHOYHBIE CpeIcTBA
AJIs1 IPOBe/IeHUS MIPOMeKYTOYHOM aTTeCTAllUH 10 AUCHHUILINHE
O/1.07 XUMUs

1.1. ®opma npoMe:KyTOUHOI aTTecTanmuu: 1uddepeHINPOBaHHBIN 3a4eT (2 cemecTp).
1.2. Cucrema oueHMBAHMSA Pe3y/JIbTATOB BbINOJHEHNUS 3aJaHUI

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

JIOCTOBEPHOCTH OIICHKH — OLIEHHBAETCS YPOBEHb CPOPMUPOBAHHOCTH 3HAHUN, YMEHMH, TPaK-
TUYECKOT'0 OIbITa, OOLIMX U MPO(ECCHOHAIBHBIX KOMIIETCHIUH, IPOJAEMOHCTPUPOBAHHBIX 00y4aro-
IIUMHUCA B XOA€ BBIITOJIHCHUA 3a1aHUA,

a/IEKBaTHOCTU OLIEHKH — OLIEHKAa BBINOJHEHUS 3a/laHUil TOJDKHA MPOBOAUTHCS B OTHOIICHUU
TEX KOMH@TCHHI/Iﬁ, KOTOPLIC HGO6XO[[I/IMI)I JIIA B(I)Q)CKTI/IBHOFO BBIINIOJIHECHUA 3aJaHUA,

HaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 321[[8,HHI71 JOJDKHa 06JIaIIaTI> BBICO-
KO CTENeHbI0 YCTOHYMBOCTU NPH HEOJHOKPATHBIX OLEHKaX YpOBHS C(HOPMUPOBAHHOCTH 3HAHMM,
YMEHUH, MPAKTHYECKOTO OIBITA, OOINX U MPO(PECCHOHATBHBIX KOMIIETCHIINN 00yJIarOIuXCs;

KOMILJIEKCHOCTH OLIEHKH — CHCTEMa OLICHUBAHHUS BBIMOJIHEHUS 3aJJaHUi JIOJKHA TO3BOJISITh UH-
TErPATUBHO OIEHUBATH O0IIHE U PO ECCHOHATBHBIC KOMIICTCHIIMHA 00YJarOIInXCs;

00BEKTUBHOCTH OLICHKH — OLICHKA BBIINOJHEHUS KOHKYPCHBIX 3a/laHUM 0JIKHA OBITh HE3aBU-
CUMOM 0T 0COOEHHOCTEN NPO(EeCCHOHATLHOW OPUEHTALIMM WIIH NPEIIOYTEeHUI IpenoaaBaresieil, ocy-
LIECTBIISIFOIUX KOHTPOJIb UJIU aTTECTALHIO.

[Tpu BBIOJIHEHUU NPOLIETYP OLIEHKH 331aHUN UCIIOJIB3YIOTCS CJIEIYIOIINE OCHOBHBIE METObI:

- METOJ pacueTa NepBUYHBIX 0aJIIIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

Pe3ynbpTaThl BBIOJHEHUS 33/1aHUI OLIEHUBAIOTCA B COOTBETCTBHM C pa3pabOTaHHBIMH KPUTE-
pUsAMU OLICHKH.

Hcnonb3yetcs Ty OanbHas IIKaja Uil OLIEHUBAHUS pe3yIbTaTOB 00y4EHUsI.

IlepeBoy nsiTv GabHOM IMIKAJIBI yUY€Ta PEe3yJIbTaTOB 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 MOAYEPKHH €ro.
IIpaBHUILHBII 0TBET MOKET OBITH TOJIHKO OJIHH.

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.

CreneHb AuccoIMaluM paBHa 1:
VY CUJIBHBIX 3JEKTPOJIUTOB;

VY cnabpIX 3JIEKTPOIUTOB;

YV a30THCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

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

Boaopon

I'mppoxcun HaTpus — 3T10:
[I{eoup HaTpus;

Oxkcup HaTpus;
A30THCTOKHCIIBIN HATPH;
CepHOKHCIIBII HaTpHUM.

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

XJIOpUCTBIN HATPUIL:

. XJIOpUI1 HAaTpHS;

. Okcup Hatpus;

. I'mapoxcun Hatpus;
. XJIOpUJ KaJusl.

T"aménas u3BecThb — ATO:

. I'mapokcnn kanbuus;
. Kapbonat xanpuus;

. Okcup KaapIus;

. Okcup Hatpus.

T"anoren — 3To:

. @rop

. Kucnopon
. Harpuit

. Kenezo
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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'uapookcu vatpus (1);
I'mapookcun nunka (11).

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

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

HoHnHBIE pacTBOPHI — 3TO:
PactBOp ruapookcuia Kamus;
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'odhdom.

el A

CepHas Kuciora — 3710:

Cnabas KHCII0Ta;

CuiibHast KHCIOTA;

OIIHOOCHOBHAS KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHASI KUCIIOTA.

~wN e O

B 3aganusx 21-24 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKAY COJAEPKAHNEM NEePBOr0 M
BTOPOro CTOJ00B. OTBET 3anuChIBACTCSH B TA0JIHILY.

21.YcTaHoBUTE COOTBETCTBHE MEXKAY (OPMYIIOH BElecTBa U KIacCOM/TPYIIION,
K KOTOpOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHT: K KaXKI0N MO3UIUH,
0003HaYeHHOI OYyKBOIi, MOAOEpPUTE COOTBETCTBYIOIIYIO MO3UINIO, 0003HAUYECHHYIO

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 COOTBETCTBHE MEX Ty (POPMYIIOH BEIIECTBA U KIACCOM/TPYIIION,
K KOTOPOMY(-0#) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0W MO3UIINH,
0003Ha4YeHHOM OyKBOI1, M0A0EpUTE COOTBETCTBYIONLYIO MO3UINIO, 0003HAUYEHHYIO

U Gpo.

A) Cr(OH)2NO3 1) cmenranHas coib
B) Cr(H,POy)3 2) KHcast Colb

B) KCr(S0O4), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBUE MEX/1Yy Ha3BaHUEM BEILECTBA U KJIaCCOM/TPYMIIOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KaXKIOW MO3UIUH,
0003HaueHHOI OYKBOMH, M010EPUTE COOTBETCTBYIOIIYIO MMO3UIINI0, 0003HAYEHHYIO

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopumblii rTuapOKCH

') MnO 4) KUCIIOTHBIN OKCH]T

5) OCHOBHOM OKCH]T

24. YcTaHOBUTE COOTBETCTBHE MEX Ay (OpMYIIOi BellecTBa U KIaccoM/TPYIIOHn,
K KOTOPOMY(-0#f) 3TO BEIIECTBO MPUHAIIEHKHUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOH OyKBOI1, M0A0EpUTE COOTBETCTBYIONIYIO MO3UINIO, 0003HAUYEHHYIO

1 poi.

A) Cr(OH)2NO3 1) cmenranHas colb
B) Cr(H2PO4)3 2) Kucnas coJib

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

4) nBOWHAs COJb
B 3apanusix 25-28 orBeT HEO00X0AMMO 3aNUCATH B YCTAHOBJIEHHOM JUIsl OTBeTa moJie. OTBeTOM
MOkeT ObITh nudpa, oTAeabHOE CJI0BO, CJI0BOCOYETaHNE. (3aKpbITasa ¢dopma)
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25. Ilpopomxure NpeUIoKEHUE: BAJEHTHBIA Yroj Npu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTAaBJISIET

26. IlponmoikuTe NpeUIOKEHHE: BELIECTBA OJUHAKOBOIO COCTaBa, HO pPa3jIMYHOIO CTPOEHUS C
pa3IUYHBIMU CBOMCTBAMHU HA3bIBAIOT)

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

28. IlpopomkuTre npeioKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOIICHUIO APYT K APYTY SBISIOTCS. . .
B 3aganusx 29-30 orBeT HEO0X0AMMO YCTAHOBHMTH NPABHJIBLHYIO NOC/IE0BATEJbHOCTD /1€ CTBHIA.
OTBer 3anKuCchIBACTCH B TA0JAULY

29. YcraHoBUTE NOCIEN0BATENIBHOCTh YACTH TOMOJIOTHYECKOIO Psijia aIKaHOB:

A) iporian

b) nenran

I') meran

J) 6yran

E) atan

30. YcraHOBUTE NOCIE0BATEIBHOCTh MEXaHU3MA PAJUKAIbHBIX PEAKLUN 3aMEIIECHUS:

A) oOpbIB 1IETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIETTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUSA

3anaum:

1. B 40 r auctuniMpoBaHHON BOJIBI PACcTBOPMIIM 2 T XJiopujaa HaTtpus. Paccumnraiite mac-
COBYIO JIOJIIO COJIM B IIOJTyYEHHOM PAacTBOPE.

2. B 2 1 pacTtBOpa cepHoii kucnotsl cogepxutcs 456 r H » SO 4. Paccuuraiite MmaccoByro
JIOJTE0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAS, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mi.

3. CKOJIbKO BOJIbl U COJIM HYXKHO B3STb, 4YT0OBI pUrotoBuTh 250 1 10 %-ro pacrBopa HUT-
pata HaTpus?

4. B 1 xr 60 %-ro pactBopa conu go6asunu 50 r sToi conu. KakoBa MaccoBas 101 conu
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH J0 JECATHIX.

S. OmnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro OT B3aumopencTBus 10 r xyopuaa
HaTpUsl U HUTpara cepedpa.

6. [Tpu B3aumopeiictBun 22,4 1 a30Ta ¥ BO10po/ia ObLIO MOIYYEHO KAKOI0O ra3a U CKOJb-
Ko?

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

8. [Tpu B3aumopeicTBUN KalbIusl ¢ BOAON oOpa3oBanock 0,3 MOJIb THMAPOKCUIA KAJIbLUS.
Kaxkoit 00beM Bogopoaa( B TuTpax, H.y.) IPH 3TOM BbIIETHIICS 7

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

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

xjopuaa kamus 15 % st momydeHus pactBopa ¢ MaccoBoi goueid 17 % ?

1.3.2. Kpurepuu oueHku

Ornenka 3a 3ananue «TecTupoBaHue» ONpeAessieTcs MPOCTHIM CYMMHPOBaHUEM OAJUIOB 3a Mpa-
BUJIbHBIE OTBETHI Ha BOIpockl. OA1H BepHbIi oTBeT paBeH 0,1 Oamn

OtBeT cunTaeTcs NpaBUIbHBIM, €CIIU:

- IIpY OTBETE Ha BOIIPOC 3aKPHITON (hOPMBI ¢ BHIDOPOM OTBETa BbIOpaH MpaBUIIbHBINA OTBET;

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

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIECHHWE IPABUIBHON IOCIIEJOBATEIBHOCTU YCTaHOBJIEHA
IIpaBWJIbHAS [TOCIIE0BATEIBHOCTD

- NP1 OTBETE€ Ha BONPOC Ha YCTAHOBJICHHE COOTBETCTBHUS, €CIIM CONOCTABICHUE IPOU3BEAEHO
BEPHO I BCEX Map.
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Kpurtepun onieHKH pe3yibTaTOB BBINOJHEHHS 32JaHUA «TECTHPOBAHUE»

Kon-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/ibTaTOB BHINOJHEHHS MPAKTHYECKOI0 bannsl B cooTBETCTBUM
3alaHus C KPUTEPUSIMU OLIEHKH
1| Odopmienne yciioBus 3a1aHus MaxkcumasbHbIi 6211
—0,2 6a/1a
- BEpHO O(OPMIICHO YCJIOBHE 3a/auH, MPEJICTABICHBI BCE XUMUYECKUE 0,2
BEJIMUMHBI
- ycioBHe 3aJaHus O(POPMIICHO C HE3HAYUTEIbHBIMH HETOYHOCTSIMH, 0,1
MIPEJICTABJICHBI HE BCE XUMHYECKHE BETUYHHbI
- yclioBHe 3a1aHusi 0OPMIICHO HEBEPHO 0
2 | Ucnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6aJ11
—0,3 6am1a
- BepHO 00O3HAYEHBI CHMBOJBI B YCIOBHH 337aydl U B (OpMylax, HcH 0,3
MOJIb3YEMBIX B PEUICHUH 3a/1a4U
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBHH 33J1a4H, JAOIYyIIeHa | HETOY 0,2
HOCTb B (hOpMyIax, UCIONb3yEeMbIX B PEIICHUU 3a7au
- nomyieHa | HETOYHOCTh MpU 0O03HAYEHUH CHMBOJIOB B YCJIIOBHH 32+ 0,1
nadd, | HeTouHOCTh B (pOpMyIax, HCIOIb3yEeMbIX B PEIICHUH 3a]jauu
- gomymieHo 2 W 0ojieeé HETOYHOCTU MpU OO003HAYEHUH CHUMBOJIOB B 0
YCIIOBMH 3ajiaud, 2 U Oosee HeTOuHOCTeH B hopMysax, UCIOJIb3YeMbIX
B PEIICHUH 33/1a4H
3| Cob.1i01eHUe aIroOpuTMA pelieHust MaxkcumaabHbIi 6aJ11
—0,1 6anna
- pellieHHe 3aJ]aul OCYILECTBIIAETCS 10 AITOPUTMY: 3allMCh HEOOXOH 0,1
MBIX XUMHUYECKUX (hOpMyJ,BepHasi paccTaHOBKa KOA((UIMEHTOB, Ma-
TEMaTUYeCKUH pacd€éT MpPaBUIIBHO MOA00pPaHHBIX 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 IepeBEICHbl pacyeThl epeBoJia BCEX €IUHUIL H3MepeHUs (- 0,3
3MYECKUX BeJIMYMH B MexayHapoanyto cuctemy eaunui (CH)
- pomymieHa 1 ommOKka MpH MPOBEIEHUM pacyeTa MepeBoAa EIUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWIHH B MEXIyHAPOTHYIO CUCTEMY €IMHUI]
(CH)
- JIOTyIIEHBI 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 XuMUYecKUX (opMyJI VISl pelieHus 3a1a4u MaxkcumajbHbIH 0211

— 0,4 6anna

- BCPHO U NOCJICAOBATCIIBHO 3alITMCAHBI BCC (I)OpMYJ'IBI B COOTBETCTBHH C

0,4
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CHUMBOJIMKOH, HEOOXOAMMBIE ISl YCTAHOBJICHHSI COOTHOILEHUS CYIIe-
CTBYIOLIETO MEXY (PU3MYECKHUMHU BETUYMHAMU

- IIPaBUJIBHO COCTAaBJICHBI YPAaBHEHMS, CBA3BIBAIOLINEC XUMHUYECKHUE BeE-
JINYUHBI

- BEPHO, HO HEMOCIEA0BATEIHHO 3aMUCaHbl POPMYIIBI B COOTBETCTBUU C
CUMBOJIUKOW, HEOOXOAMMOHN JJIsi YCTAHOBIICGHUSI COOTHOIICHHS CYIIeH
CTBYIOLIETO MEXAY XUMUYECKUMU BEJIMUYNHAMU

- NPaBUJIBHO COCTABJIEHbl YPABHEHUS, CBSI3bIBAIOIINE XUMUYECKUE BE-
JINYUHBI

0,3

- (opMyIBl 3amKMCaHbl OCIE0BATEIBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHH C CHUMBOJHUKOH, HEOOXOIMMOI Ui yCTaHOBJICHUS CO-
OTHOIIICHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEJIMUNHAMHU

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

0,2

- (dopMyIibl 3aMKCcaHbl HETIOCIEI0BATEIbHO, HEBEPHO 3amucana 1 ¢op-
MyJia B COOTBETCTBUH C CUMBOJIMKOM, HEOOXOAUMOM Uil yCTaHOBJICHUS]
COOTHOIIEHUS CYIIECTBYIOIIETO MEKY XUMUYECKIUMH BETMYMHAMHU

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

0,1

- Bce (hOpMyJIbl 3aIIMCaHbl HEBEPHO
- JIONYILIEHb! OMIMOKa MPU COCTaBIEHUU BCEX YpPaBHEHUH, CBSI3bIBAIOA
MIMX XUMHYECKUE BETHUUHBI

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

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

- BEPHO MPOM3BEACHHI BCE MAaTEMAaTUYECKHUE PACUETHI 110 BCEM XUMUYEH
CKUM (QopMyJaM B COOTBETCTBHHM C €AMHHUIIAMU HM3MEPEHUN XUMHYE-
ckux BenuuuH (CH);

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

0,4

- BEPHO MPOU3BEJCHBl MATEMAaTUYECKUE PACUETHI IO BCEM XUMHUYECKUM|
dbopMysiaM B COOTBETCTBUU C CIUHUIIAMHU U3MEPCHHI XMMHYCCKHUX BE-
mnaun  (CH),

- B OJJTHOM pe3yJIbTaTeé MaTEeMaTHYECKOTO pacdyeTa COJAEPIKUTCS TOIJIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEpPHO MNPOU3BEICH MATEMATHYECKUM pacyeT Mo | XMMHYECKOH
dbopMyIe, HO B COOTBETCTBUU C €IMHHUIIAMH HM3MEPEHUN XMMHUYECKUX]
BennuuH (CH);

- B OJHOM pe3yJbTaTe MaTEMaTUYECKOIO pacuyeTa COAECPKUTCA TOJIbKO
ero nudpoBoe 3HAUCHUE

0,2

- HEBEPHO TMPOM3BEIACH MaTeMAaTHUECKUW pacdyeT Mo | XUMHUYECKOU
dbopmyrne 0Oe3 yKazaHUs EAWHUI] H3MEPEHUN (PU3MUECKUX BEITUYNH|
(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 MakcuMaabHbIi 021
— 0,2 6a/10B

- OOBSICHEHUE pEIICHUS 3aJaHus MOCJIEeIOBATEIBHO, CBSA3HO, JOTHMYHO, 0,2
BBIBOJI pT'yMEHTHUPOBAH U 00OCHOBAH; MPABUILHO U OOCTOATEIHHO Ja-
€TCsl OTBET (OTBETHI) HA COMMYTCTBYIONTHE BOIPOC (BOMIPOCHI)

- HE3HAYUTENIFHO HapyIIeHa MOCIeI0BATEIbHOCTD, JIOTUKAa OOBSICHEHUS] 0,1
pelleHus 3a/1aHus, BBIBO/IBI apT'yMEHTUPOBAHbI U 0OOCHOBAHBI; CTYIEHT
WCIIBITHIBACT HE3HAUYMUTENbHBIC 3aTPYAHEHUS, OTBEUash HA COIMYTCTBYIO-
M€ BOIIPOCHI

- 3HAUMTEIBHO HaApYyIIEHA IOCJIEIOBATEIbHOCTD, JIOTMKA OOBSICHEHUS] 0
peuieHus: 3amaHus (CTYAGHT HE MOXKET OOBSCHHUTBH, KakHMM 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 oO0ecmevyeHHe IJIsl NMPOBeJIeHUs NMPOMEKYTOYHOH aTTe-
CTaluu
[TpomexxyTouHast aTTecTalus MPOBOJUTCS B y4ueOHOM KaOUHETe XUMUU.

1.5. YueOHO-MeTOANYEeCKOEe U HH(POPMALIMOHHOE o0ecriedeHne JJIsl IPOBeAeHUS MIPOMEIKY-
TOYHOI aTTecTANMU

1. AndunorenoBa, N.B.Xumus: ydeOHUK U MPAKTHKYM JUIs CPEIHETO MPOPECCUOHATHLHOTO
obpazoBanus/ .B.Audunorenosa, A.B.baokos, B.A.ITonkoB.— 2-¢ u3f., ucnp. u gon.— MocCKBa:
WznarensctBo HOpaiit, 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. Xumust/ I'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. babkos, B. A. IlonkoB.- 2-e u3x., ucnp. u gomn.- Mocksa:
WznarensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JlonoJiHuTeIbHbIE Y4eOHbIe H31aHUA

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
nor.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'munka, H.JI. O6mas xumus : yuebHoe nocobue / I'muuka H.JI. — Mocksa: KnoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTepHeT-pecypcsl

8. www.pvg.mk. ru (omumnuana «Ilokopu BopoObeBbI TOpEI»).

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

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

MeTtoanyeckue yKazaHusi Il 00y4AIOUIMXCS 10 OCBOECHHIO THCIMIIJIMHBI

11. Meroanyeckue yka3zaHus Ui 00y4aroImuXcs MO BBIMOJIHEHUIO IPAKTHYECKUX padoT.

12. Meronnyeckue yka3aHUs JiJIsl O0y4JaroNIMXCs IO BBITTOJTHEHUIO JTA00PATOPHBIX paboT

13. Meroanyeckue yka3zaHus Juisg 00y4JaroImuXcs MO BHIMOJIHEHUIO CAaMOCTOSATENBHBIX paboT
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