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

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouas nmporpamMmma yueOHON AUCHUIIIMHBI SIBJSETCS YACThIO MPOTPAMMBI I10/1-
TOTOBKHU creruanuctoB cpeanero 3BeHa (manee — [IIICC3) B cootBercTBUN ¢ I'OC
CIIO no cnenuansHocTH 22.02.06 CBapoyHOE MPOU3BOICTBO.

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NPOrpaMmbl MOJATOTOBKHU
CIEeNUAJIMCTOB CPeIHEro 3BeHa:
VY4eOHast TUCIMILTIMHA BXOIUT B 001eo0pazoBaTenbabii 1iuki [TTICC3.

1.3 lleiu 1 TpeGOBaHUs K pe3yJIbTaTaM OCBOCHHS YU4eOHOM JMCIHIIIHHbI:

B pe3ynbrare ocBoeHUs yueOHOM NUCHUIUIMHBI O0YUYaOLUICS JOHKEH T0CTHYb
CIIEAYIOIINE PE3YIIbTATHI:

JIUYHOCMHbLE:

- OCO3HAHHE 00YYaIOIIUMUCS POCCUIICKON IPaKIaHCKOM WIEHTUYHOCTH;

- TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPEIEIICHUIO;

- HAJIMYME MOTUBAIIMHU K OOYYEHHIO U JIMYHOCTHOMY Pa3BHUTHIO;

- [IeJICHANPaBJIECHHOE Pa3BUTHE BHYTPEHHEN NMO3UIMM JIMYHOCTH HA OCHOBE Y-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoAoB Poccuiickoin denepannn, UCTOPUIECKUX U
HAllMOHAIBHO-KYJIBTYPHBIX TPaauLUd, (POPMUPOBAHUE CUCTEMBbI 3HAYUMBIX IIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIMOHHOTO MHUPOBO33PEHMS, NPABOCO3HAHUS,
HKOJIOTUYECKOM KYJIbTYpPbl, CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHbIE TUIAHbL;

- YyBCTBO TOPJIOCTH M YBAKEHHSI K UCTOPUU M JOCTHUKEHUSM OTEYECTBEHHOM
XMMHUYECKON HAyKH; XUMHUYECKHM TIpaMOTHOE IMOBEACHHE B MNPOQeCcCHOHAIBHOM
JESITEIBHOCTH M B OBITY IIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMM, MaTepHallaMu
U IIPOLIECCAMU;

- TOTOBHOCTb K INPOJOJDKEHUIO 00pa30BaHMs UM TOBBIIMICHUS KBaTU(UKALUUA B
n30paHHOM Tpo(ecCHOHANBHON JeATEeTPHOCTH M OOBEKTHBHOE OCO3HAHUE POJU
XUMHUYECKUX KOMIIETEHIUHN B 3TOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIIMIEHHS COOCTBEHHOTO HHTEIUIEKTYaJbHOIO
pa3BUTHS B BEIOpAHHOUN MPO(hecCUOHATBHOM IEATENbHOCTH;

MemanpeomemHbie:

- OCBOEGHHBIE O0YYAIOUIUMHUCA MEXIPEIMETHbIE TOHSTHS W YHUBEpCaIbHbIC
y4eOHbIe 1eUcTBUS (peryIaTUBHBIC, TO3HABATENIbHBIEC, KOMMYHUKATUBHbIE);

- CIOCOOHOCTH MX MCIIOJIb30BaHMsI B MMO3HABATEIBHON U COLIMAIbHONW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIJIAHUPOBAHUIO U OCYIIECTBJICHHUIO Y4eOHOU nes-
TEJIBHOCTH, OpPraHU3aIMi yueOHOTO COTPYIHUYECTBA C MEJAarornyeCKuMu pabOTHUKA-
MU U CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHUU MHAMBHUIYaJbHOM 00pa3zoBaTENIbHOM
TPaeKTOPHH;

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



- HUCHOJB30BAaHME pA3IUYHBIX BHUJOB IIO3HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX ONEpanuil (MMOCTAaHOBKHM 3ajaud, (HOpMYIHpPOBAHMS
TUIIOTE3, aHAJIU3a U CUHTE3a, CPaBHEHUs, 000OIIEHUs, CUCTEMaTU3alluH, BbISBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, IOMCKA aHAJIOroB, (OPMYJIMPOBAHUS 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 MpodeccruoHalbHO cdepe;

- WUCHOJB30BAaHUE PA3TUYHBIX HCTOYHUKOB [UIsl TIOJIYYEHHUS XUMHUYECKOU
uHbOpMaIlMK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTh MJIs JOCTIKEHHUS XOPOIIHUX
pe3ynbTaToOB B MpodhecCHuoHaIbHOU cepe;
npeaMeTHbIE:

- chopMHpPOBAaHHOCTH MPEJCTABICHUIA: O MaTepUaIbHOM €IUHCTBE MHpA, 3aKO-
HOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUW NMPUPOIBL; O MECTE U 3HAUEHUU XUMHHU B CH-
CTEME €CTECTBEHHBIX HayK U €€ POJIM B 00E€CIIeUeHUN YCTOMYMBOTO PA3BUTHUS UEIOBE-
4YeCTBa: B PELIECHUHU MPOOJEM SKOJIOTMUYECKOM, SJHEPreTHYeCKON U MUILEBOM Oe3omac-
HOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUM 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 cpeie;

- BJIaJICHUEC CHUCTEMON XMMHUYECKHUX 3HAHWW, KOTOpas BKIIIOYAET: OCHOBOIMOJIA-
TaroIINe TOHATHUS (JOTOJHUTEIHHO K CUCTEME TTOHITHI 6a30BOTO YPOBHS) - U30TOIIBI,
OCHOBHO€ M BO30YXXJIEHHOE COCTOSIHHME aToMa, THOpUAM3AIis aTOMHBIX OpOHUTanei,
XUMHYECKasi CBSI3b («O» U «TT — CBSI3b», KPATHBIE CBSI3U), MOJIIpPHAs KOHIICHTPAIIHS,
CTpyKTypHasi ¢opmyrna, wu3oMmepust (CTpyKTypHas, TIeoMeTrpuyeckas (LIuc-TpaHc-
W30MEpHsl), TUIIBI XUMUYECKUX PEaAKLMil (TOMO- U TeTepOTreHHbIE, 00paTUMbIE U HEOO-
paTUMBbIE), pacTBOPHI (MCTUHHBIC, JUCIEPCHBIC CUCTEMBI), KPUCTAJUIOTUIIPATHI, CTe-
NEHb TUCCOLMAIUY, AJIEKTPOJIN3, KPEKUHT, pU(OPMUHT); TEOPHUH U 3aKOHbI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAalllhe B OCHOBE NMOHUMaHUs MPUYHMHHO-
CTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN, COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU
BElIECTBA Ha aTOMHOM, MOJIEKYJIIPHOM M HaJMOJIEKYJSIPHOM YPOBHSX; MpECTaBIIe-
HUSL O MEXaHM3MaX XMMHUYECKHX PEaKIMM, TEPMOAMHAMUUYECKUX U KUHETUYECKHX 3a-
KOHOMEPHOCTSAX UX MPOTEKAHMsI, O XUMUYECKOM PaBHOBECHHM, AUCIIEPCHBIX CUCTEMAX,
(akTOIIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTAaBe, MOJYyYEeHUH U OE30MacHOM WHC-
M0JIb30BaHNHU BOKHEHIIINX 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 BBISIBISITh 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 XMMHUECKUX 3HAHUNA C TMOHATUSMU U NPEACTABICHUSMHU JAPYTUX
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 HCIOJIB30BaTh HAUMEHOBAHUS XUMUYECKHUX CO-
€IMHCHUN MEXKIYHApOJHOTO CO03a TEOPETUUECKOW M MPHUKIATHOM XUMHUM U TPUBHU-
aJbHbIC HA3BAHMS BEIIECTB, OTHOCAIIMXCS K U3YUYEHHBIM KJIaccaM OPraHUYECKUX U He-
OPraHUYECKUX COCTMHEHUI; UCIIOIb30BAaTh XUMUUYECKYIO CUMBOJIUKY JIJI1 COCTABIICHUS
bopMyJl HEOPTaHMYECKUX BEIIECTB, MOJCKYISPHBIX M CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUYeCKUX BEIECTB; COCTABIISITh YPaBHEHUS
XUMHYECKMX  pEaKkIuid W PacKpblBaTb  MX  CYIIHOCTh:  OKHUCJIUTEJbHO-
BOCCTAaHOBUTEIHHBIX PEAKITUN TTOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO OalaHca 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 3aMMUCSIMHU YpaB-
HEHHUM XMMHUYECKHUX PEAKIIUM;

- c(hOpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCKHEe BEIIECTBA M XHUMUYECKHE pPEaKIMH, CaMOCTOSITEIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPUH IS KiIacCU(PUKAIMKU H3YyYAEMbIX XHUMHUYECKUX 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, CIIOKHBIE J(PUPHI, KUPBI, YIICBOAbI, AMHUHBI,
AMUHOKHCJIOTBHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- ¢(hOPMUPOBAHHOCTh YMEHUM MOJTBEPKIaTh HA KOHKPETHBIX MIPUMEpax Xapak-
TEp 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUMN OT KpaTHO-
CTU U THUIMA KOBAJICHTHOW CBSI3U («G» U «TT — CBSI3bY»), B3AUMHOI'O BIUSHHUS aTOMOB U
IpynI aTOMOB B MOJIEKYJIaX; a TaKKe OT OCOOCHHOCTEH peaau3aliy 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 cuctemsl .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 METOAAX HAy4YHOIO 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 HAXOXIACHUIO XUMUUIECKOU (POPMYIIBI BEIIECTBA; pac-
YeThl MacChl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOAYKTA PEAKIUH, €CIIH OJIHO W3 HC-
XOIHBIX BELIECTB JAHO B BHJIE PACTBOPA C ONPEACIECHHOW MACCOBOW JOJIEM PaCTBO-
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PEHHOTO BENIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); PacueThl MaCCOBOW WIIA
00BEMHOM JI0JIM BBIXOJIa MPOAYKTA PEAKIUHU; PACUEThl TEIUIOBOTO A (eKTa peakinid,
O0OBEMHBIX OTHOIIICHUM Ta30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3ULUNA IKOJOTUYECKON 0€30MacHOCTH MOCEACTBUSI OBITOBOM M MPOU3BOJICTBEHHON
JeSATEeILHOCTH YEJIOBEKA, CBSI3aHHOM C MepepadOTKOM BEIeCTB; 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 HEOPTaHUYECKUX U OpraHu-
YECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIMU YTIIEBOJIOPOAOB PA3JIMUYHBIX KJIACCOB U KHC-
JIOPOJICOIEPKAIMX OPraHUYECKUX BEHIECTB, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10
pacro3HaBaHUIO0 HEOPTaHUYECKUX U OPTAHMYECKUX BEIECTB) C COOJIOICHUEM MPABUI
0e3omacHOro OOpalleHusl C BelIeCTBaMU U J1abOpaTOpHBIM 000py/I0oBaHuEeM, (hopmy-
JUPOBAThH 1I€JIM UCCIICAOBAHMS, MPEJOCTABIATh B Pa3IMUHON (HOpMe pe3ynbTaThl IKC-
[IEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(hOPMHUPOBAHHOCTh YMEHHUM OCYIIECTBISTH IICJICHANPABICHHBIN MOUCK XUMU-
4yecKoi MH(popMaIuy B pa3UYHbIX UCTOYHUKAX (Hay4dHas U yuyeOHO-Hay4yHasi JTuTepa-
Typa, CpeicTBa MaccoBoi MH(opMaluu, cetb MHTepHET U Ipyrue),KpUTHYECKH aHa-
JU3UPOBATh XUMHUUYECKYI0 HH(DOpMaIuio, mepepadaThiBaTh €€ U UCIOJIH30BaTh B COOT-
BETCTBUU C MMOCTABJICHHOW yueOHOU 3a/1aueii;

- c(popMHUPOBAHHOCTh YMEHUW OCO3HABAaTh OMACHOCThH BO3JICUCTBUS HA YKUBbBIC
OpPraHU3MbI OIPEICIICHHBIX BENIECTB, MOHUMAsI CMBICIT TOKA3aTelIsl MPECIbHON JOMY-
CTUMOM KOHIEHTpAILUM, U MOACHATh Ha MPUMEPAX CHOCOObI YMEHBIICHUS U MPEIOT-
BpAILICHUA UX BPEAHOIO BO3/ICMCTBUS HA OPTaHU3M YEJIOBEKA.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHO T CIMILTUHBI:
MaxkcumanbHOU yueOHOM Harpy3ku oOydatomierocs: 120 yacoB, B TOM 4uCIIE:
00s3aTeIbHON ayAUTOPHON Y4eOHON HArpy3Ku 00Oy4JaroIierocs 78 4acos;
CaMOCTOATENBLHOM paboThl oOy4Jaromierocs 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 no nporpamMme JuCHHUILINHbBI) 120
Oo6s13aTesibHAsI ayAUTOPHAsI ydyeOHAasi HATPy3Ka (Bcero) 78

B TOM YHCJIE!

JICKIINH, YPOKH 48
IPAKTUYECKHUE 3aHSTHS 20
71ab0paTOpPHBIC 3aHATHS 10
CamocrosiTejibHas pa6oTa o0yuyarierocsi (Bcero) 42
IIpome:kyTouyHas aTrTecTanus - (MG @epeHIHPOBAHHBIN 3a4eT




2.2 TemaTuuecKkuii miiaH u coaepxkanue yueonoii gucuumauabl OJ1.07 Xumus

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

Koanl
KoMIeTeHuui, gopmMmupo-

HaumenoBanue 3aHATHS, CAMOCTOSITe/IbHAs padoTa o0y4yaronierocsi, Kypcopasi pado- | Oodbem YpoBeHb BAHIIO KOTODLIX CIIOCOB
pa3esioB U TeM Ta (MPOeKT) (EC/I NMPeyCMOTPEHBI ), HHbIE BUAbI Y4eOHOl padoThl B 4acos 0CBOCHMS P
CTBYET 3JIEeMEeHT IPorpam-
COOTBETCTBUM C YUeOHBIM ILIAHOM MBI
1 2 3 4 5
1 cemecTp 56
Pa3nes 1. OcHOBBI CTPOEHUS BellecTBa 12 JInyHOCTHBIE, MeTanpeamer-
HbIE U TMpPEJAMETHBbIE KOMIIE-
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 6 TEHLIMH B COOTBETCTBHUHU C
Crpoenne aTomMoB . ®I'OC cpemgnero obmiero 06-
- CoBpemeHHast MoJieNnb CTpoeHHs: atomMa. CUMBOIWYECKUH S3BbIK XHUMUHU.
THMHASCEY 21 X €CKUM AIEMEHT. DJIEKTPOHHAsA KOH( a atoma. Kiaccud PasOBANHA,  YTBCPAUICHHOTO
UMHUYECKUI AJIEMEHT. DJIGKTPOHHAST KOH(QUT us aroma. Knaccudu-
MEHTOB M NIpUpoAaa p q ypail B npukazoM MuHucrepcTBa 00-
XHMHYECKOIi cBsi3m | KAllMs XHMHYECKHX 3JIEMEHTOB (S-, P-, d-anementsl). BaneHTHble snek- 9 1 pasoBanms W Hayku PD or
TpOHBI. BasleHTHOCTh. DNEKTpOHHAs MPUPOJa XUMUYECKOU CBSI3U. DIeK- 17.05.2012 Ne 413
TPOOTPHULIATENBHOCTh. BB XUMUYECKOW CBSA3HM (KOBaJeHTHAs, MOHHAS, o B
MeTaJyuIMuecKasi, BOJIOPOJIHAS) U CITOCOOKI €€ 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 U TPUBHUAJIBHBIX
Ha3BaHUI I COCTAaBICHUS XUMUYECKUX (OPMYIT TIBYXaTOMHBIX COEIHHE-
HUM (OKCUIOB, CyIb(GUIOB, TUAPUIOB U T.I.) U APYTUX HEOPTraHUYECKHUX 9 5
COEMHEHMI OTAEIBHBIX KIacCOB.
[IpakTnueckue 3aiaHus Ha YCTAaHOBJIEHHE CBSI3U MEXJY CTPOCHHUEM aTo-
MOB XMMUYECKUX IEMEHTOB M NEPUOANYECKUM U3MEHEHUEM CBOWCTB XH-
MUYECKUX IJIEMEHTOB M HUX COEAMHEHHUH B COOTBETCTBUM C IMOJIOKEHHUEM
[Iepronueckoit CUCTEMBI.
CamocrosiTeibHas padora odyuarommxcs Ne 1
Hcnonp3yiite npaBuwio ['yHIa u Hanummre seTpoHHOrpadpuueckue hop- 2 3
MyJIBI DJIEKTPOHHBIX KOHurypammii p , p*, d’.
Tema 1.2. Conep:kanue y4eOHOTr0o MaTepuaJia 6




Hepuognyeckui
3aKOH M TalJuua
JI.LA. MenaeneeBa

Ilepuonnueckas cucrema xumuueckux dyemeHToB J[.M. MeHnneneesa.
®usnueckuit cmbica [lepuonunueckoro 3akona .M. Mengeneea. 3ako-
HOMEPHOCTU HU3MEHEHHUs CBOMCTB XHMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX
MMM TMPOCTBHIX U CJIIOKHBIX BEHIECTB B COOTBETCTBUU C IOJOKECHUEM XU-
MHYECKOTO iemeHTa B llepuoanyeckoi cucreme. MUpOBO33pEHUECKOE U
Hay4yHoe 3HaueHue llepuoamueckoro 3akona .M. Menneneesa. [Iporuo-
3bl JI.MI. MenneneeBa. OTKpbITHE HOBBIX XMMHMUYECKUX 3JIEMEHTOB. Perie-
HUE TPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha XapakTe-
pU3AIUI0 XUMHUYECKHX 3JEMEHTOB «MeTalmnieckne/HeMeTalInIecKue
CBOMCTBA, 3JIEKTPOOTPUILIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBET-
CTBUM C WX DJICKTPOHHBIM CTPOCHUEM M TOJIOKECHUEM B MEPHOIUYECKON
cucreMe xuMuueckux 3jemenToB .M. Menneneepay

CamocrosiTeibHas padora odyuarommxcst Ne 2

[ToaroroBeTe cOOOIIEHUS HA TEMY: «3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT
CTPOCHUSI UX aTOMOB. 3HAYEHUE TMEPHUOJUYECKOTO 3aKOHA U MEPUOAHYC-
CcKoM cuctemsl 3aemeHToB .M. MenneneeBa»

Pazpnen 2. Xumuyeckune peakuumn

20

Tema 2.1. Tunsl
XHUMHUYECKHX peak-
110707

Coaep:xxanue yueOHOro MaTepuaJia

10

Knaccudukanust u TUTIBI XUMHYECKUX PEAKIMM ¢ y4acTHEeM HEOpTraHuue-
ckux BeniecTB. COCTaBlIeHHE YPAaBHEHUI peaklMii COeIMHEHMs], pa3jiokKe-
HUS, 3aMeIleHHsi, OOMEeHa, B T.4. PEAKIUd TOpPEHHUS, OKUCIICHUS-
BOCCTAHOBJICHUS.

YpaBHEHUSI OKUCIECHHUSA-BOCCTAHOBIECHUSA. CTeneHb OKucieHus. OKuciu-
TeIb U BOCCTaHOBHUTENb. COCTaBIIEHHE U YPaBHUBAHUE OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN METOJOM IJIEKTPOHHOTO Oanmanca. OKkuciu-
TEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKUMU B IPUPOAE, MNPOU3BOJICTBEHHBIX
MPOLECCAX U KUZHEAEATEIbHOCTH OPraHu3MOB

HI/I‘-IHOCTHBI@, MCTaIpeaAMET-
HbIC M TPEIAMETHBIC KOMIIE-
TEHOMU B COOTBCTCTBHU C
®I'OC cpennero obiero 06-

10




IIpakTyeckoe 3ansaTHe Ne2 KonnuecTBEHHbIE OTHOLIEHUS B XWMHHU.
OcHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACYEThI 10 YPaBHEHUAM
XUMUYECKUX peakuui. Mosb Kak eIMHMIA KOJIMYeCTBa BelecrBa. Mo-
JSIpHasg Macca. 3aKOHBI COXPAHEHHs MAacChl U DHEPIHH. 3aKOH ABOIapo.
Monsipublii 00beM ra3oB. OTHOCHTEbHAS TUIOTHOCTH ra30B. PacueTsl 1o
YPaBHEHMSIM XHMHUYECKUX PEAKLUUI C HCIOJIb30BaHUEM Macchl, 00bema
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEILIECTBA

CamocrosiTesbHasi padora o0yuarommxcs Ne 3
JaiiTe XapaKTEepUCTUKY CIEAYIOIINM PEaKIIUsIM:
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

IMpodeccuoHaILHO-OPMEHTHPOBAHHOE COEPKAHUE (COAEePKAHNE MPUKJIATHOTO MO/TYJIs1)

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

Conep:xxanue yueOHOTro MaTepuaJia

10

Teopus snexTponmutnyecko aucconuanyu. MoHBL. DneKTponuThl, He-
3NIEKTPONUTHL. Peakiuu noHHoro oomena. CocraBieHUE peakiMi HOHHO-
ro oOMeHa IyT€M COCTABJIEHUS UX MOJHBIX U COKpPAIEHHBIX HOHHBIX
ypaBHeHHH. KHCIOTHO-OCHOBHBIE peakLUMU. 3aJaHus Ha COCTABIICHUE
WOHHBIX PEaKIIAM.

Konrtpoabnasi padora Ne 1 CrtpoeHue BeniecTBa U XMMHYECKHE pEaK-
ITUH

JlabGoparopHoe 3ansiTue Ne 1

JlaboparopHas paboTa « THIBI XUMHUYECKUX PEAKIIAN».

UccnenoBanue TUMOB (IO COCTaBY M KOJUYECTBY MCXOJHBIX U 00pasyro-
IIMXCS BEIIECTB) U MPU3HAKOB XUMUYECKUX peakmuii. [IpoBeneHue peak-
UM MOHHOTO OOMeEHa, OMpeJesIeHue Cpebl BOJHBIX PAacTBOPOB. 3a/laHus
Ha COCTaBJICHUE MOHHBIX PEeaKIU

CamocrosiTesibHast paboTa o0yyaromuxcs Ne 4

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

11




Belnonuure ynpaxHeHUS:

1. CocraBbTe ypaBHEHHS 3JIEKTPOJUTHYCCKON IMCCOLUAIMH CICIY-
rorux anekrponuros: Ba(OH),; Al(OH)s; NiSOy4; CaCly; HBr;
HSiO3; KHCO3;(PbOH)NO3; Be(OH),; NaH,POy4; Na,HPO,. Kakue
U3 3TUX JICKTPOJIUTOB 00Pa3ylOT KaTHOHBI BOIOPOa?

2. Jlansl anekrpoautsl: (FEOH),SO4;AI(OH),Cl; NazPOyg; LisS; KCN;
Ni(NO3),; Ca(HCOs3),; HSO3; Co(OH),.CocraBbTe ypaBHEHUS
AJIEKTPOJIMTUYECKOM JAMCCONHUAIMK 3TUX BemiecTB. Kakue u3 siek-
TPOJIUTOB 00Pa3yIOT B PACTBOPE THAPOKCHI-HOHBI?

3. JlaHbI DIIEKTPOJIUTHL:

Zn(H2POy)2; Mn(OH),; HMNnO,4; CH3COOH; Fe(HSO,)3; FeOHCI;
Ni(NO2)3; HoMnOy; (MgOH),SO3.Kakue n3 HEX 00pa3yrOT HOHBI
Bo10poa? JIOKaKUTE 3TO yPaBHEHUSIMHU JTUCCOLIHALIHH.

Pa3zngen 3.CTpoenne u CBOiCTBA HEOPTraHNYECKNX BelleCTB 24
Tema 3.1. Knaccudu- | Coaep:kanue yuedHOTo MaTepuasa 6
Kallys, HOMEHKJIaTypa
¥ CTPOGHHE HEOpra- [Ipenmer Heopranuueckoil xumuu. Kiaccudukanus HeOpraHMUECKHUX
HIYECKHX BEIIECTB BenlecTB. lIpocTeie u crnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX
BelIeCcTB (OKCHJIbI, TUIPOKCHUIbI, KUCIOTHI, conn). BzaumocBs3p Heopra-
HUYECKUX BEILECTB. ArperaTHble COCTOSHUS BellecTBa. Kpucramimde-
CKHMe U aMOop(QHBIe BellecTBa. TUIBl KPUCTAIUIMUECKUX PEHIETOK (aToM- 2

Hasl, MOJIEKYJIIpHasl, HOHHAs, MeTaJuIn4decKas). 3aBUCUMOCTb (PU3NYECKUX
CBOICTB BelllecTBa OT THUIA KPUCTAIJIMYECKOW pELIeTKH. 3aBHCHUMOCTh
XUMHUYECKOM aKTUBHOCTH BEILIECTB OT BUAA XMMHWYECKOW CBSA3U U THUIIA
KpUCTAJITMYECKOHN pemeTku. [I[puanHbsl MHOT00Opasust BEIEeCTB

12




IIpakTyeckoe 3ansaTHe Ne 3

HomeHknaTypa HEOpraHM4eCKUX BEIIECTB: Ha3BaHUE BEILIECTBA UCXOS U3
UX XUMHUYECKOU (POPMYIBI MM COCTABICHHE XUMHUYECKOW (POpMYIBI HC-
X0JIs U3 Ha3BaHUs BemecTBa o mexayHapoanoi (MIOITAK) unu tpuBu-
QIBHOM HOMEHKJIaType. Pemenne npakTHYecKux 3alaHuil mo Kiaccudu-
Kallui, HOMEHKJIAaType M XMMHUYECKMM (OpMyJlaM HEOpPraHHYECKHUX Be-
IIECTB Pa3JUYHbIX KJIACCOB (YrapHbIM ras, yriaekucibli ra3, aMMHaK, ra-
IIE€Has U3BECTh, HErallleHas U3BECTh, UThEBAs COJIA U APYI'HX): Ha3bIBaTh
U COCTaBIIATH (POPMYINIBI XUMUYECKUX BEILIECTB, ONPENENIATh MPUHAIICHK-
HOCTb K KJIaccCy.

Hcrounnkn xumuueckor nHpopMaryu (CpeacTB MacCoBOH MHGOpPMAIIHH,
cerb UnTepHer u apyrue). Ilouck nHpopmanuu no Ha3BaHUSM, UIEHTH-
duKaTopam, CTpYKTYpHBIM (opMyIam

CamocrosiTesibHas padora o0yuarommuxcst Ne 5

BrinonauTe yrpaxxHeHUsI:

1. Ompenenute BaJeHTHOCTh KHUCIOTHBIX OCTATKOB B CIUICIYIOIIHUX
KHCJIOTaX:

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

2. Kmaccudunmpyiite cremyromme KUCIOTH M0 OCHOBHOCTH U IO CO-
JIEp’)KaHUI0 aTOMOB KUCJIOPO/a:

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

3. Omnpenenute BaJEeHTHOCTh KHUCIOTOOOPA3YIONIUX SJIEMEHTOB B Clie-
JTYIOIIMX KUCJIOTaX M HAMUIIUTE 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; COy; P,0s: N,Os; Mn,O7; CrOj3; SiO,; P,O3; Cl,0.

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

Tema 3.2. Ousnko-
XUMHYECKHE CBOI-
CTBa HEOPTaHUYECKHUX
BCIISCTB

Conep:kaHue y4eGHOT0 MaTepuasa

14

Mertamibl. OOuue ¢pu3zndeckue U XMMHUYecKue cBoiicTBa meramios. Cro-
cOOBI TIONy4YeHHUsI. 3HAaYeHNE METAUIOB W HEMETAJIOB B MPHPOJIE M JKU3-
HEJIeATEIbHOCTH YeJlOBeKa M OopraHu3mMoB. Kopposus MeTayuioB: BUbI
KOPPO3HH, CIIOCOOBI 3aIUTH METAJJIOB OT KOPPO3UHU

HI/I‘-IHOCTHBI@, MCTaIpEeaAMET-
HbIC W TPEIAMETHBIC KOMIIE-
TEHOUU B COOTBCTCTBHU C
®I'OC cpennero obiero 06-
pa3oBaHMs, YTBEPIKIACHHOIO

13




Hemeramnel. OOmue ¢uznyeckne U XUMHUYECKHE CBOWCTBA HEMETAJUIOB.
Tunuunsie cBoiictBa HemetaioB [V— VII rpynn. Knaccudukamnus u Ho-
MEHKJIaTypa COSJIMHECHUN HeMeTaluioB. KpyroBopoThl OMOTEHHBIX AJIEMEH-
TOB B IIPUPOJIE

XHWMHUYECKHE CBOMCTBA OCHOBHEIX KJIAaCCOB HCOPraHNYCCKUX BCILICCTB (OK-
CUI0B, THAPOKCHAOB, KHUCJIIOT, coJiell u ,I[p) 3aKOHOMepHOCTI/I B U3MCHC-
HHUU CBOMCTB IPOCTHIX BCUICCTB, BOAOPOAHBIX COCHHHGHHﬁ, BBICIINX OKCH-
JA0B U THAPOKCHUIOB

IpakTuyeckne 3anaTusa Ne 4 CocraBiieHUE YpPaBHEHUU XMMHUYECKHX
peakuuii C y4yacTHEM IPOCThIX M CJIOXHBIX HEOPraHMYECKHUX BEILECTB:
METAJIJIOB U HEMETAJJIOB; OKCHI0B METAIIJIOB, HEMETAJNIOB M aM(pOTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX KUCIIOT, OCHOBAaHUM U aM(POTEPHBIX TUAPOK-
CUJIOB; HEOPTraHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUN HA CBOM-
CTBa, COCTaB, MOJyuyeHUE M O€30MacHOE HCIOIb30BAHUE BAKHEHIINX He-
OpraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOH JEATEIbHOCTH YEJIOBEKa

CamocrosiTesibHas padoTa o0yuarommuxcs Ne 6
[ToaroroBeTe cooOmieHus Ha Temy: «CBOWCTBAa U TOJTYYEHHE OKCHJIOB,
OCHOBaHMI, KUCJIOT U COJICH»

Tema 3.3. nentu-
¢dukanys HeopraHu-
YECKUX BEILIECTB

Conep:xxanue yueOHOro MaTepuaJia

JlabopaTopHoe 3ansiTne Ne 2

JlaGopatopnast pabora «MaeHTudUKaAIMA HEOPTaHUYECKUX BEIIECTBY.
Penienune sxcnepuMeHTaIbHBIX 337124 IO XUMHUYECKUM CBOMCTBaM MeTall-
JIOB ¥ HEMETAJUIOB, MO PACIO3HABAHUIO U TOJNYUYCHHIO COCTUHEHUN Me-
TAJJIOB U HEeMeTaJJIoB. M neHTHUKaIs HEeOPraHUYeCKUX BELIECTB C HC-
IIOJIB30BAHUEM HX (1)I/13I/IKO-XI/IMI/I‘-IGCKI/IX CBOI>'ICTB, XapaKTCPHBIX Kayde-
CTBEHHBIX peakuuii. KauecTBeHHbIE peakiuu Ha cyibdaT-, KapOoHAT- U
XJIOpUA-aHUOHEBI, HA KATUOH aMMOHHMA.

KonTpoubnas pabora Ne 2 CBolicTBa HEOPraHUYECKUX BELLIECTB

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

npuka3oM MuHucTepcTBa 00-
pa3oBanuss u Hayku P®D 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-
HUYECKUX BEIICCTB

Conep:xanue yueOHOro MaTepuaJia

12

[TosiBneHUe U pa3BUTHE OPraHMYECKOM XMMUU Kak Hayku. [Ipenmer opra-
HUYECKOW XMMHMH. MeCTO U 3HaueHue OpPraHu4eCKOM XMMHM B CHUCTEME
€CTECTBEHHBIX HayK.

XVMMHYECKOE CTPOCHHE KAK IOPSNIOK COEAUHEHMsS aTOMOB B MOJIEKYJIE
COIIACHO MX BaJEHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUN XMMHUUYECKOTO
CTpPOEHHMS OpraHuueckux coeauHeHuii A.M. byrtnepoBa. YrieponHbli
CKEJIET OpPraHu4YeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XH-
MHYECKOT0 cTpoeHHs MosieKyil. M3omepus u usomepsl. [lonstue o pyHk-
nuoHanpHOM rpynmne. Pagukan. [TpuHuuns! knaccupukanuy opraHuye-
CKHX COeIMHEHUH. MexXnyHapoiHas HOMEHKJIATypa U IPUHIUIIBI HOMEH-
KJIaTypbl OopraHu4eckux coenuHeHui. [lonarue o6 a3orcoaepkalux co-
€IMHEHUX, OMOJOrMYecKH aKTHUBHBIX BellecTBaX (YIJIeBOAAxX, KHpax,
Oenkax U Jp.), BBICOKOMOJIEKYJIIPHBIX COEIMHEHUSAX (MOHOMEp, IOJIUMeEp,
CTPYKTYPHOE 3BEHO)

IIpakTnyeckoe 3anaTue Ne S HomeHknaTypa OpraHM4eCKUX COEIUHE-
HUN OTIENbHBIX KJIAcCOB (HACHIIICHHBIE, HEHACHIIIEHHBICE U apoMaTHye-
CKHE YTJICBOJIOPOIbI, CHUPTHI, (DEHOIIBI, alIb/IETH/Ibl, KETOHBI, KAPOOHOBBIC
KUCIOTHl U Jip.) CoCTaBl€HHE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
GbopMya OpraHWYECKHX BEIIECTB OTNEIbHBIX KJIACCOB, HCIIOJB3YS HUX
HA3BaHUS IO CHCTEMAaTHYEeCKOW M TPUBHAIBHOW HOMEHKIAType (ITUIIEH,
aleTHJIeH, TIUIepuH, QeHon, (Gopmanblerus, YKCycHas KHCIIOTa, TJIH-
1uH). PacdeTrs! mpocTeiimeit popmMysbl OpraHuYecKo MOJIEKYIIbI, UCXOMIS
13 3JIEMEHTHOTO cocTana (B %)

CamocrosiTesbHasi padoTa o0yyarwmmxcs Ne 7
Beinonnute ynpaxHeHU:
1. Vkaxwure, Kakue U3 CIEAYIOUINX BELIECTB SIBISIFOTCS TOMOJIOTaMU:

JIM4HOCTHBIE, MeTamnpeaMeT-
HBIC U TPEIAMETHBIC KOMIIC-
TEHIIMH B COOTBETCTBUHU C
®I'OC cpennero obdmero 06-
pa3oBaHus, YTBEP>KICHHOIO
npukazoM MuHucrepcTa 00-
pa3oBanuss u Hayku P®D ot
17.05.2012 Ne 413
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a)CoHas; 6)CaH1o; B)CsHe; r)CeHia; m)CsHe; €)CaHio; x)CrH12; 3)CsHyo;
I/I)C2H2.

2. YKaxuTe, KAaKue U3 CIEAYIONINX 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 COCTMHEHUN

CH,= CH- CH5- CH3 HaxoauTcs B COCTOSIHUH Sps— rudpuan3anumn?

4, Kakas obmias hopmysia COOTBETCTBYET CITUPTaM:

2)RCOH; 6)ROH; 8)RCOOH; r)RH.

Tema 4.2. CBoiicTBa
OpPTraHUYECKUX CO-
e IUHEHNN

Coaep:xanue yueOHOro MaTepuaJia

14

OU3UKO-XMMUYECKHE CBOWCTBA OPTaHUYECKHX COCJAMHEHHH OTIECIbHBIX
KJIacCOB (0COOEHHOCTH KJIacCU(UKAIIMU U HOMEHKJIATypbl BHYTPH Kjlacca;
TOMOJIOTHYECKUH psin U oOmast ¢popmyia; uzomepus; Gu3ndeckue CBOW-
CTBa; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHUS):

— MpeNeNbHbIC YIIIEBOA0PO/ b (AJIKaHBI U IMKIIOATKaHbl). ['opeHue Mera-
Ha KaK OJINH M3 OCHOBHBIX HCTOYHHKOB TEILIa B MIPOMBIIUICHHOCTH ¥ OBI-
Ty. CBoiicTBa MPHUPOAHBIX YIIEBOAOPOAOB, HAXOXACHHWE B TMPHUPOJAE U
MIPUMCHCHUE AJIKaHOB;

— HempeJenbHbIe (ATKeHbI, AIKMHBI U aTKaJueHbl) U apoMaTHUYeCKHE YT-
JIEBOIOPOIBI. ['opeHune aleTimieHa Kak UCTOYHUK BEICOKOTEMIIEPATYPHOTO
TUTAMEHH IS CBapKU U PE3KU METaJIOB

— KHUCIIOPOJCONIepKAIINE COeANHEHUsT (CIUPTHI M (EHOJIBI, KapOOHOBBIE
KHUCJIOTHI U 3(UpBI, anbIeTUbl U KETOHBI, XKHUPHI, yriaeBosl). [IpakTuue-
CKOe MPUMEHEHHE ATWIEHTJIMKOJSA, InlepuHa, ¢enona. IIpumenenue
dopmanpaeruia, aneTaabAeruia, YKCYCHOHW KHCIOTHL. Mblla Kak COJH
BBICIIMX KapOOHOBBIX KHCIOT. Motolire cBoiicTBa Mbliia

— a30Tco/eprKaliue COeAMHEeHUs (AaMMHBI M1 aMUHOKHCIIOTHI, Oenkn). Brico-
KOMOJIEKYJISIPHbIE ~ CO€IMHEHUs (CHUHTETMYEeCKHMe U  OMOJIOrMYecKHu-
aKTUBHbIE). MoOHOMeEp, monuMmep, CTPYKTypHoe 3BeHo. llommmepusanus
ATHJIEHA KaK OCHOBHOE HalpaBJeHHE €ro UCIOIb30BaHUS.

I'enernyeckas cBS3b MEXAY KJIaCCaMHU OPraHMYECKHX COEIMHEHUIN

JIM4HOCTHBIE, METaNpeaMET-
Hbl€ U IpEeJIMETHbIE KOMIIE-
TEHIMX B COOTBETCTBUU C
®I'OC cpemnero obmiero 06-
pa3oBaHMs, YTBEPKICHHOIO
npukazoM MuHucrepcTa 00-
pazoBaHus 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-
MHUYECKHE CBOMCTBA, CIOCOOBI MOJYUYEHHUS): TIpeAeiibHbIC (AJIKaHbl U IIUK-
JI0AJIKaHbl), HENpeAeIbHbIC (AIKEHbI, 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. 3aJlaHusl HA COCTaBJICHUE YpaBHEHUIl XUMUYECKUX pe-
aKUUP C y4acTUEM OpPraHUYeCKHX BEILECTB Ha OCHOBAaHUM MX COCTaBa U
CTpOECHUS

IIpakTnyeckoe 3ausaTue Ne 7 CocTaBieHHE CXeM peakluii (B TOM 4YuUCIe
[0 MPEAJIOKEHHBIM LIETIOYKaM IPEBPALLEHUN), XapaKTePU3YIOIIUX XUMHU-
YECKHUE CBOMCTBA OPTAaHMYECKUX COCAUHEHUN OTAEIBHBIX KJIACCOB, CIIOCO-
OBl X TIOJYYEHHUS W Ha3BaHWE OPraHWYECKHX COCIMHEHUH MO TPUBUAIb-
HOM WJIM MEXIYHAPOJHON CHCTEMaTH4YeCKOM HOMEHKIATYpe.

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

JlaGopatopHnoe 3ansaTue Ne 3 JlaGopaTtopHas pabora «IIpeBpaienus op-
raHMYECKUX BEIIECTB MU HarpeBaHumW». [lonydeHue 3TuiIeHa U U3yuyeHue
€ro cBoMcTB. MoJenupoBaHue MOJIEKYJI M XMMHUYECKHUX NPEBPALLEHUN Ha
IIpUMeEpe ATaHa, STUIICHA, alleTUIICHA U JIp.

CamocrosiTesibHas padoTa o0yuarommuxcst Ne 8

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

HazoBure Tuns! oprannueckux peakuuid. [lpuBenurte mpumepsl.
OxapaxkTepu3yiTe TUMBI THOPUIU3AIMH U COOTBETCTBYIOIINE UM BAJICHT-
HBIE COCTOSTHUS aToMa yriepoa. [IpuBeauTe mpumepsl.

Tema 4.3.

Conep:kaHue y4eGHOI0 MaTepuasia

12

17




Wnentudukanus op-
TaHUYECKHX BEIIECTB,
WX 3HAYCHUE U MpHU-
MEHCHHUE B OBITOBOU U
MIPOU3BOACTBEHHOMN
JIeSITeJIbHOCTHU Yello-
BEKa

Buooprannueckue coenunenus. Ilpumenenue u Ouonoruyeckas poib yr-
neBofoB. OKMCIIEHHE YITIEBOJIOB — MCTOYHUK HHEPIUU JKUBBIX OpraHM3-
MoB. O65acTy MpUMEHEHHsI aMUHOKHCIIOT. [IpeBpamienns 6enkoB NIy B
opranusMe. buonornyeckue ¢pynkuuu 6enkoB. buonorndeckue GyHKIuU
XKHUpOB. Ponb oprannueckoll XMMHUM B pEIICHUH MPOOJIEeM MUIIEeBOI 0e3-
OIaCHOCTH

Posp opranmveckoil XumuM B peUICHUH NPOOJIEeM SHEpreTudeckoi 0es-
ONaCHOCTH, B Pa3BUTHH MEAULIMHBI, CO3/JaHMH HOBBIX MAaTEpUaAJIOB, HOBBIX
VCTOYHUKOB SHEPIUH (aJIbTEPHATUBHBIE HICTOYHUKH 3HEpIrun). OnacHOCTh
BO3/CUCTBUS HA KHUBbIE OPIaHU3Mbl OPTaHUYECKUX BEILECTB OTIENIBHBIX
KJaccoB (YTJIEBOJOPOJBI, CIHUPTHI, (EHOJBI, XJIOPOPTAaHUYECKUE IPOU3-
BOJIHBIE, ABJETUBI U JIP.), CMBICI IOKa3aTels MpeielbHO AOMYCTUMOMN
KOHIICHTPAITUH

JlabopaTopnoe 3ansitue Ne 4 JlaGoparopHas pabota: «nentudukanus
OpPraHMYECKUX COCAMHCHUU OTIENBbHBIX KilaccoB» Muentnduxarms opra-
HUYECKUX COCAMHCHUH OTIENIbHBIX KIJIACCOB (HA IMPHMEPE aJIbJCTHIOB,
KpaxMaja, YKCyCHOW KHCJIOTHI, OETKOB M T.I.) C UCIOJb30BaHUEM HX (Pu-
3UKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX peakiuii. Jle-
HaTyparus Oelika mpu HarpeBanud. [[BeTHBIE peakuu OekoB. Bo3HUKHO-
BEHHE aHATMTUYECKOTO CUTHAJa C TOYKU 3PEHHUS XUMUYECKHX IMPOIIECCOB
MIPY TIPOTCKAHUU KAYECTBCHHOW PEaKIIUH, TIO3BOJISIONMEH UACHTU(DHITHPO-
BaTh MPEJIOKEHHBIE OPTaHUYECKHE BEIIECTBA

KonTtpoabnasi pabora Ne 3 CtpykTypa M CBOICTBa OpraHMYECKHUX Be-
LIECTB

CamocrosiTesibHasi padora odyuarommxcs Ne 9

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

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

Pa3zgen 5. Kunernueckue u TCPMOAMHAMUYECCKHE 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHYE-

CKHUX peakuuii

CkopocTh xuMuye-

Conep:xaHue yueOHOIro MaTepuasa

JIM9HOCTHBIE, MeTamnpeaMeT-
HBIC U Hpe}IMeTHBIe KOMIIC-
TCHIIMKX B COOTBETCTBHUU C
®I'OC cpemgnero obmiero 06-
pa3oBaHUs, YTBEPKICHHOTO
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CKMX PEaKLIUM.
XUMUYECKOE PaBHO-
BECUE

CKOpOCTh peakiiuy, €€ 3aBUCHMOCTh OT Pa3IHYHBIX (DaKTOPOB: MPHUPOJIBI
pearupyromux BeIIecTB, KOHIEHTPAMU PEearupyronIiuX BEUIECTB, TEMIIE-
patypbl U IUIOMAAN PEAKIHOHHOW TOBEpXHOCTH. TermoBbie 3()(eKTsI
XUMHUYECKHUX PEaKIHii. DK30- U SHAOTEPMUUYECKUE, PEAKLIUH.
O6parumocTh peakiuii. XMMUYECKOE PaBHOBECHE M €r0 CMEUICHUE MO/
NEICTBUEM pPa3IMUYHBIX (PAKTOPOB (KOHIEHTpAIUS PEareHTOB WM IPO-
JIIYKTOB pEaKIMH, JIaBJICHUE, TeMIeparypa) JUisl CO3/IaHMsl ONTUMAaIbHBIX
YCJIOBUM MPOTEKaHUsI XUMUYECKUX npoueccoB. [Ipunuun Jle [llaTtense

IIpakTnyeckue 3anaTusi Ne 8 PemieHue npakTHKO-OpPUEHTUPOBAHHBIX
3aJaHuii Ha aHanu3 (PaKTOPOB, BIUSIOUIMX HAa M3MEHEHHE CKOPOCTH XH-
MHUYECKOM peakiu, B T.4. C MO3ULUN HKOJOTHMUYECKH IIe1ecO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM JIEATENBHOCTH B LIEJSAX COXPAHEHUS CBOE-
IO 3JI0pOBbs M OKPYXKAIOLIEH NPUPOAHON cpenbl. PereHune npaxkTuko-
OPHUEHTHPOBAHHBIX 3aIaHUM Ha npuMeHeHue npuHnumna Jle-llarense mis
HaXO0X/ICHUs HAIPABJICHUS CMELEHUS PAaBHOBECUS XUMUYECKOW peaKuu
U aHaiu3 (PaKTOPOB, BIUSIOMIMX Ha CMEIICHHE XUMUIECKOTO PAaBHOBECHS

Pa3nes 6. PacTtBopbl

Tema 6.1.
ITonsiTue o pacTBOpax

Conep:xxanue yueOHOTro MaTepuaJia

PactBopenue kak Qusuko-xumuyeckuit mpouecc. PactBoprl. CrocoOsl
IPUTOTOBIIEHUS pacTBOPoB. PacTBoprMocTb. MaccoBast 107151 pacTBOPEH-
HOro BemecTBa. CMBICH NOKa3aTess IPeJebHO IO0IYCTUMOM KOHIIEHTpa-
IIUH U €0 UCIOJIb30BAHNE B OIL[EHKE IKOJIOTHYECKOI 0€30MacHOCTH.
[TpaBuiia HKOJIOrMYECKH 11€1€CO00pa3HOro MOBEAEHHS B OBITY U TPYAOBOI
JeSITeIbHOCTH B IIENIAX COXPAaHEHHs] CBOETO 3JI0POBbSI U OKpYXKarolein
MIPUPOJTHOMN CpeAbl; OMACHOCTh BO3/IEUCTBHS HA )KUBbIE OPraHU3MBI ONpe-
JIeTICHHBIX BEIIECTB.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3a/JlaHMM Ha PACTBO-
PBI, UCTIOJIb3YeMbIE B OBITOBOM M MPOU3BOACTBEHHOHN JEATEIBHOCTH Yelo-
BEKa

npuka3oM MuHucTepcTBa 00-
pa3oBanuss u Hayku P®D ot
17.05.2012 Ne 413

HI/I‘—IHOCTHI)IG, MCTaIpeaAMET-
HBIC W TPCIMCTHBIC KOMIIC-
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CamocrosiTesibHas padora o0yuarommxcst Ne 10

[ToaroTOBUTHCS K MOJUBAPUAHTHOMY JKCIIPECC TECTHPOBAHUIO PACYETHBIX
3aa4d Ha TeMy: «MaccoBast 10l PaCTBOPEHHOTO BellecTBa», «ModsipHas
KOHIICHTPALIUS

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, Hackienusii 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 r mpu 0°C, 10°C,
20°C

5. Onpeaenutb MaccoByro 100 (%) KpUCTAIU3AIMOHHOW BOJBI B ME/I-
HOM KyIiapoce, r1ay0epoBoOii COJIU, aHTITUICKON COH

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

7. 13 xakoi Macchl METHOTO KYIOpOoca MOXHO TOJYYUTh CyIb(paT MeIu
(1) maccoit 80 r,40r, 20r ?

Tema 6.2. Uccneno-
BaHHE CBOMCTB pac-
TBOPOB

Conep:xaHue y4eOHOro MaTepuaJia

JlabopaTopnoe 3ansitue Ne 5 JlaGoparopnas pabota «lIpuroroBienue
pactBopoB». [IpuroroBieHue pacTBOPOB 33JaHHON (MaccoBOii,%) KOHIIEH-
Tpanuu (C MPaKTUKO-OPHUEHTUPOBAHHBIMU BOIPOCAMHM) U ONpPEIEICHUE
Cpezbl BOJHBIX pacTBOpPOB. Perienune 3a1a4 Ha MPUTOTOBJIEHNUE PAaCTBOPOB

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIATHOTO MOXYJIS)

TEHIIMd B COOTBETCTBUHU C
®I'OC cpemgnero obmiero 06-
pa3oBaHUs, YTBEPKICHHOTO
npukazoM MuHHCTEpCTBA 00-
pasoBanus U Hayku P® or
17.05.2012 Ne 413

Pazgen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa

10

XuMus B OBITY U IIPO-
M3BOJCTBEHHOH JesI-
TEJIBHOCTHU Y€JI0BEKa

Conep:kaHue y4eGHOr0 MaTepuasia

10

Hoselmme noctrkeHuss XUMAYECKONM HAYKU U XUMUYECKON TEXHOJIOTUU.
Ponp xuMuu B o0GecriedeHUun KOJOTHUECKOM, YPHEPTETHIECKON U THIIe-
BOM Oe3omacHOCTH, pa3BUTUM MeAMUUMHBL [IpaBuia momcka W aHainza
XUMUYECKON MH(GOPMAIMN U3 Pa3IMYHBIX UCTOYHUKOB (Hay4Hast U y4eO-
HO-Hay4Hasl IUTepaTypa, CpeicTBa MacCOBOM MHpopmanuu, cetb HTep-

JIMYHOCTHBIE, MeTanpeaMeT-
HbIE W TIpEJMETHBIE KOMIIe-
TEHIIMA B COOTBETCTBUH C
®I'OC cpemanero obmiero 06-
pa3oBaHuUs, YTBEPIKIECHHOTO
npuKazoM MuHucTepcTBa 00-
pasoBanuss U Hayku PO or
17.05.2012 Ne 413
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HET)

IIpakTnueckoe 3ansaToe Ne 9 Ilouck u aHanM3 KEWCOB O MPUMEHEHUH
XMMHUYECKHX BEIIECTB M TEXHOJIOTUH C ydyeToM Oynyuiei mpodeccuo-
HAaJIbHOM JESTEIIBHOCTU 10 TEMaM: BaKHEWIINE CTPOUTEIIbHBIC MaTEpu-
aJIbl, KOHCTPYKIIMOHHBIE MAaTE€pUaJIbl, KPACKHU, CTEKIIO, KEPAMHKA, MaTe-
puaisl 1 3JIEKTPOHUKHM, HAHOMATEPUAJIbl, TEKCTUIBHBIE BOJIOKHA, MC-
TOYHUKHU HEPruM, OPraHWYeCKHe U MHUHEpaJbHbIE YAOOpEHMs, JeKap-
CTBEHHBIE BEIIECTBA, OBITOBAS XMMHUSI.

3amura: [IpencraBineHue pe3yabTaToB pelIeHHs KeiicoB B popMe MUHU-
JIOKJIaJ1a ¢ Mpe3eHTaunen

CamocrosiTesibHas paGora odyuarommxcs Ne 11
[ToaroroBeTe cooOLICHUST HA TeMY: «XUMHUS B OBITY M IPOHU3BOACTBECH-
HOM JACATCIIbHOCTH YE€JIOBCKaA»

IIpomeskyTouHas arrecTauus mo Aucuumianne (auddepeHuUpoBaHHbIN 3a4eT)

Bcero

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

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

Peanuzanus mporpamMmbl AUCHUIUIMHBL TpeOyeT Haiuuusg y4dyeOHOro kaOuHeTa
XUMUH, JTJA0OPATOPUHM XUMUU ISl IPOBEACHUS 3aHATUIA JIEKIIMOHHOTO THUIIA, MPaKTHYe-
CKHX, J1a0OpaTOPHBIX 3aHATHI, B TOM YHCIE TPYNIOBBIX, HHIUBUIYAIbHBIX, TUCHMEH-
HBIX, YCTHBIX KOHCYJIbTAIlM/, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM aTTeCTallUU.

O6opynoBanue:

- pabouee MeCTO TMpenoaaBaTeis;

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

- IOCKa YYCHHUYECKaS.

Texuuyeckue cpeacTBa 0OydeHHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEAUNHBIN TPOEKTOP, IKPAH.

VY4eOHO-HaTIISIHbIE TOCOOUS: TIaKaThl, y4eOHO-HATJIAIHbIE TOCcOoOUs, o0ecreyu-
BAIOIIME TEMATUYECKHE WILTIOCTPAIlMU MO paboueil mporpaMme AUCIUIUIMHBI, B TOM
YHCIie, BUJICO-ayITM0 MaTepUalIbl, KOMIIBIOTEPHBIC MPE3CHTAIIUH.

Kommbrotep umeeT A0CTyn K 3JIEKTPOHHO-OMOIMOTEUHBIM CHUCTEMaM, BBIXOJ B
rJ100anpHyI0 ceTh HTEpHET, OCHAIIEH JULIEH3MOHHBIM IIPOTrPaMMHBIM 00€CIIEYEHHUEM.

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
u31I., ucrp. u gorn.— Mocksa: M3natensctBo FOpaiit, 2020.— 291¢c.— https://urait.ru/

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

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

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

JonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

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

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

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

HNuTepHeT-pecypcesl



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

8. www.pvg.mK. ru (ormmnuana «Ilokopu BopoObeBBI TOPED).
9.www.hemi.wallst. ru (OOpa3zoBaTenbHbIi CAUT 7151 IKOJIBHUKOB « XUMUSD» ).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIHHUKOB).

MeToanuyecKkue yKa3aHusl JAJ151 00yYAKOIIMXCS 110 OCBOECHUIO U CIUIJINHBI

11. MeTtoandeckne yka3aHus A1 0OYJArOIIMXCS MO BRIMOJTHEHUIO MPAKTHIECKUX
paboT.

12. MeToauueckue yKa3aHus JJIsl 00YYarOIIUXCs IO BBIMOJHEHHIO JTAOOPAaTOPHBIX
pabot

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

NCHUIIJIMHBI

4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTnl 00yueHus

DopMbI U METOBI
KOHTPOJISl M OlleHKH
pe3yJbTaToB 00yue-
HHUSA

JUYHOCMHbLE:

- OCO3HaHWE OOYYAIOIIMMHUCS POCCHICKOW TPakIAHCKON HICH-
TUYHOCTH;

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIIpe-
JIEJIEHUIO;

- HaJIM4Me MOTHUBALIMU K 00YYEHUIO U JMYHOCTHOMY Pa3BUTHIO;

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

- YYBCTBO TOPAOCTH M YBaXXEHUS K HCTOPUU MU JOCTUKEHUSIM
OTE€YECTBEHHON XMMUYECKOW HAYKU; XUMUYECKU IPaMOTHOE IIOBEJCHHE B
npodeccuoHaNbHON JIeATENBbHOCTH M B OBITY MpU OOpalieHHH ¢
XMMHUYECKUMHU BELIECTBAMH, MaTepHUajIaMH U MPOLIECCaMU;

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

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

MemanpeomemHboie:.

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

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

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

- HUCHOJIb30BaHWME  PAa3NUYHBIX  BHJOB  IO3HABaTEIbHOM
NEeSITeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJbHBIX Oomepanuil (IOCTaHOBKU
3amaun, GOpPMYIUPOBAHUS THUIIOTE3, aHalW3a W CHHTE3a, CPaBHEHUS,
00001IeHNs, CHUCTeMAaTU3allui, BBIABICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, MOMCKAa aHaNOroB, ()OPMYJIMPOBAHHUS BBIBOJIOB) JUISL PELICHUS
ITIOCTaBJICHHOM 3a/lauyd, IPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUSA
(HaOnrofeHusl, HAyYHOTO OKCIEPUMEHTA) IS HW3YYCHHUS Pa3IHuHBIX
CTOPOH XUMHUYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMH BO3HUKAET
HE00XO0IMMOCTh CTAJKUBAThCs B IpodeccnoHaIbHOM chepe;

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

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

OneHka BBIMOTHEHUS
CaMOCTOSITEIIBHOMN
paboTHI.

[TpomexyTouHas aTTe-
cranus B popme:

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

2 cemectp — audde-
PEHLUPOBAHHBIMN.

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

- ¢OPMHUPOBAHHOCTD MPEJICTABIECHUN: O MAaTEPHAIBHOM €IMHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUI MPUPOJIBI; O MECTE U
3HAYCHHHM XMMHUH B CHCTEME €CTECTBEHHBIX HAayK U €€ POoJu B obecreue-
HUU YCTOMYHMBOTO PA3BHTHS YEIOBEUYECTBA: B PEIICHUU MPOOIEM KOJIO-
THYECKOM, YHEPreTHYECKON U MUIIEeBOM O€30MacHOCTH, B Pa3BUTHH MEIU-
LMHBI, CO3JJaHUU HOBBIX MAaTE€pUaJIOB, HOBBIX HMCTOYHUKOB JHEpPrUU, B
oOecrieueHnH PaIMOHAIIBHOTO MPUPOJIONOIB30BaHMA, B (OPMHPOBAHUU
MHUPOBO33PEHUS M OOMICH KyIbTyphl YETOBEKAa, a TaKXKE IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U IMPUPOJIHOM Cpefie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYACT:
OCHOBOIIOJIATrafoIIKMe TOHATHS (JOIMOIHUTEIIBHO K CUCTEME MTOHATHI 0a30-
BOTO YPOBHSI) - M30TOIIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSIHHE aToMa,
TUOpUIM3AIMS aTOMHBIX OpPOMTAJICH, XUMHYECKass CBSI3b («O» U «T —
CBSI3b», KPATHBIC CBSI3M), MOJISIPHAS KOHIICHTPAIHSI, CTPYKTypHast Gpopmy-
7ma, uzoMmepus (CTPYKTypHas, reomeTpuyeckas (LUC-TpaHC-U30Mepus),
THITBI XUMAYECKUX PeaKIuid (TOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC 1 HEOO-
paTUMBIE), pacTBOPHI (UCTUHHBIC, JUCTIEPCHBIC CUCTEMBI), KPUCTAILIIOTH/I-
paThl, CTCTICHb JIUCCOIMAIINU, 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 BEILIECTBA HA AaTOMHOM,
MOJICKYJIIPHOM W HAJMOJICKYJSIPHOM YPOBHSIX; MPEACTABICHUS O MEXa-
HU3MaX XUMHUYECKUX PEAKIMH, TEPMOJAMHAMUYECKUX M KHUHETHUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O XUMUYECKOM PaBHOBECUH, AUCIIEPC-
HBIX CHUCTeMaX, (PaKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJY-
YeHHUH U OE30MaCHOM HCIIONb30BAHUHM BAKHEHIIMX HEOPTaHUYECKUX U
OpPTraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKON JCATEIHHOCTH YEIOBEKA;
OOIIMX HAy4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOACTBA (Ha MpuMeEpe
MPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJia, TepepadoTKu
HePTH);

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

- c(hopMHpPOBAaHHOCTh YMEHUN HCIOJB30BaTh HAMMEHOBAaHUS XU-
MUYECKHX COCIMHEHHA MEXTYHApPOIHOTO COI3a TEOPETUUYECKON M TIPH-
KJIaJJHOM XUMUU U TPUBHAIbHBIE HA3BAHMS BEILIECTB, OTHOCSIIMXCS K
M3y4EHHBIM KJIacCaM OPTraHUYeCKHX U HEOPTaHWMYECKUX COCTMHEHHI; hC-
MOJIb30BaTh XMMHUYECKYIO CUMBOIIMKY JJIsi COCTaBleHUsT GopMyn Heopra-
HUYECKHUX BEIIECTB, MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTHIX, CO-
KpAIICHHBIX U CKENETHBIX) (POPMYIT OpraHNYecKUX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIIMNA M PACKPBIBATh WX CYIIHOCTh: OKHUCIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS DJIEK-
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TPOHHOTO OayaHca ATHUX PEAKIMi; peaKIuii HOHHOTO OOMEHa MyTeM CO-
CTaBJICHHUSI MX IOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUH; peakuuit
TUAPOJIN3a, peakuil KOMIUIEKCOOOpa3oBaHusi (Ha MpUMepe THAPOKCO-
KOMILJICKCOB ITUHKA U aJIFOMHHHMSA); MOATBEPKIAATh XapaKTepPHbIE XUMUYe-
CKHE€ CBOMCTBA BELIECTB COOTBETCTBYIOLIUMH 3KCIIEPUMEHTAMH U 3aIlH-
CAMM YPaBHEHUM XUMUYECKUX PEaKLUN;

- c(hOpMHUPOBAHHOCTh YMEHHUH KJIaCCU(PUIIUPOBATH
HEOPraHMYECKMEe W OpPraHWYEeCKHE BEIIECTBA M XHMUYECKHE PEaKIUH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU I KiacCUPUKALUU
U3Yy4aeMbIX XHMHUYECKHX OOBEKTOB; XapaKTepH30BaTh COCTAaB U
BaYKHEHINIMEe CBOWCTBA BEIIECTB, MPUHAMICKAIUX K OINPEAETICHHBIM
KjlaccaM M TIpynnaMm COEQUHEHMH (IIpOCThle BELIECTBA, OKCHIBI,
TUAPOKCHUJIBI, COJIM; YIIIEBOAOPO/bI, MPOCThIE 3PUPHI, COUPTHI, (HEHOIIBI,
aJIbJICTU/IBI, KETOHBI, KapOOHOBBIE KHUCIOTBI, CIOXHBIE 3(UPHI, KUPBI,
YTJIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH); IPUMEHSITh 3HAHHS O COCTaBe
M CBOWMCTBaX BEIIECTB JUISI JKCIIEPHUMEHTAILHOW IPOBEPKH THUIOTE3
OTHOCHUTEIIbHO 3aKOHOMEPHOCTEH NPOTEKAaHUs XMMHUYECKUX peakluuid u
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHMUS,

- c(OPMUPOBAHHOCTh YMEHUW TOATBEPKAATh HA KOHKPETHBIX
pUMEpPax XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OpraHuYe-
CKHX COEIMHEHUH OT KPaTHOCTHU M TUIIA KOBAJIEHTHOM CBS3H («G» U «TT —
CBSI3b»), B3aUMHOT'O BIJIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJIEKYyJaX; a
TaK)Xke OT OCOOCHHOCTEH pealln3aliy Pa3InYHbIX MEXaHU3MOB MPOTEKa-
HHUS PEaKIni;

- c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AJIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM W BO30YKICHHOM COCTOSHUHM) U HOHOB
XUMHUYECKUX 371eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst [I.1.
MeHieneeBa U UX BaJCHTHBIE BO3MOXHOCTH, HUCHOJB3YsS MOHATHUS «S»,
«p», «d-2IEKTPOHHBIE» OPOUTATH, PHEPTETUYECKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pazy-
€MBIX UMU COeTMHEHHH TI0 TIEpHUOJIaM U TPYIITaMm;

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

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

- cOpMHPOBAHHOCTH YMEHUH MPOTHO3UPOBATH, AHATU3UPOBATH U
OLIEHUBATh C MO3UINH SKOJIOTUYECKON OE30MaCHOCTH MOCIIEACTBUS OBITO-
BOU U MPOU3BOJACTBEHHOW JIEATEIHLHOCTH YEJIOBEKA, CBSI3AaHHOM C mepepa-
OOTKOI BEIIECTB; UCMOJIb30BATh MOJIyYCHHbIE 3HAHUS Il IPUHATUS Tpa-
MOTHBIX PEIICHUH MPOOJIEM B CUTYaITUsX, CBI3aHHBIX C XUMUEH;

- c()OPMUPOBAHHOCTh YMEHUH CaMOCTOSITEIbHO IUIAHHUPOBATH U
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MPOBOAUTh XUMUYECKUHN HKCIEPUMEHT (IOJIyYeHUE U U3YYEHHE CBOWCTB
HEOPraHUYECKUX M OPraHUYECKHUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YT-
JIEBOJIOPOOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJCOJEPKALIMX OpraHuye-
CKHX BEILECTB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ay M0 PaCIO3HABAHUIO
HEOPraHUYECKUX M OPraHMYECKHUX BEIECTB) C COOIIOACHHEM IpPaBHII
6e30macHOro 00palIeHNs C BEIIECTBAMH H JIAOOPATOPHBIM 000PYI0BaHH-
eM, (popMyIUpOBaTh LN HCCIEAOBAHUSA, MPENOCTABIATh B Pa3IUYHON
(dbopMe pe3yNbTaThl IKCIEPUMEHTa, aHATU3UPOBATh U OIEHUBATH WX JO-
CTOBEPHOCTB;

- ¢(hOpMHUPOBAHHOCTh YMEHUH OCYIIECTBIISITh LIEeJICHAIPABICHHBIN
MOMCK XMMHUYECKON MHGOpMAluu B Pa3IMUHbIX UCTOYHUKAX (HaydHas U
yuyeOHO-Hay4YHasi JIMTEparypa, CpeJCcTBa MaccoBOW WH(MOpMAILUU, CETh
WuTtepHer u apyrue),KpUTHUYECKHA aHAIM3UPOBATh XMMHUYECKYI0 HH(OP-
MaIuio, rmepepadaThiBaTh €€ M UCIOJIh30BaTh B COOTBETCTBHH C TOCTaB-
JIEHHOW y4yeOHOM 3aaueit;

- chOpMHPOBAHHOCTh YMEHUM OCO3HABaTh OMACHOCTh BO3[ICH-
CTBUSI HA XMBBIE OPTaHU3MBI OINpPENEICHHBIX BELIECTB, TOHUMAsI CMBICI
MOKa3aTeNsl MPEeAebHOM JOMYCTUMON KOHIICHTPALIMHM, W TIOSICHATh Ha
npuMepax crnocoObl YMEHBIIECHUS U NMPEJOTBPAICHHUS] UX BPEIHOIO BO3-
JICHCTBUS HA OPraHU3M YEJIOBEKA.

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

HpOMeﬁCyTOqHOﬁ arrecranmumn oﬁyqammnxcsl o IMCIOMIIJIMHE

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

HUS COJIepKaTCs B MPUJIo:KeHun 1.

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

MeToanueckue MaTepuasbl

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

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

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

OLIGHI/IBaHI/IC PE3YJIbTATOB BbIIIOJIHCHUA 3aﬂaHHﬁ HpOMe)I(YTOqHOf'I arTeCTaluu OCylCCTBIIACT-
Csl Ha OCHOBE CJIEYIOLINX IPUHIUIIOB!

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

a/IeKBaTHOCTU OLIEHKM — OLIEHKA BBIIOJHEHHUS 3a/JaHUll JI0JDKHA MPOBOJMTHCA B OTHOIICHUH
TEX KOMHGTCHHHﬁ, KOTOPbIC HGO6XOILI/IMI)I JIIA 3(1)(1)6KTI/IBHOI‘O BBIINTOJIHCHUA 3a1aHUA,

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

KOMIIJIEKCHOCTH OLIEHKH — CHCTEMa OLICHUBAHHUS BBIMOJIHEHUS 3aJJaHUi JIOJKHA TIO3BOJISITh UH-
TErPATUBHO OIEHUBATH O0IIHE U PO(ECCHOHATBHBIC KOMIICTCHIIMHA 00YJarOIINUXCS;

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

[Tpu BBIOJIHEHUU NPOLIEYP OLIEHKH 331aHUN UCIIOJIB3YIOTCS CJIEYIOIINE OCHOBHBIE METObI:

- METOJ pacueTa NepBUYHBIX 0aJIJIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

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

Hcnonb3yetcs natu OanbHas IIKaja JUIs OLIEHUBAaHUS pe3yIbTaToOB 00YUEHUSI.

IlepeBoj nsiTu GanbHOM MIKAJIBI y4eTa 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 «yJOBJIETBOPUTEIBHOY» 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 OJHH.

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

pH umeroT 3HaueHue 5,5:
[lenounas;

Cnabo 1ienoyHas;
Kucnornas;
HeitrpanbHas.

CreneHb auccolanyu paBia 1:
VY CUJIBHBIX 3JEKTPOJIUTOB;

VY cnabbIX 3JIEKTPOIUTOB;

V a30THCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

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

Boaopon

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

Oxkcup Hatpus;
A30THCTOKHCIIBIN HATPH;
CepHOKHCIIBINM HaTpUM.

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

XJIOpUCTBIN HATPUML:

. XJIOpUI HAaTpHS;

. Okcup Hatpus;

. I'mapoxcun Hatpus;
. XJIOpUJ KaJusl.

T"aménas u3BecThb — ATO:

. I'mapokcnn kanbuus;
. Kapbonar xanpus;

. Okcup KaapIus;

. Okcup Hatpus.

T"anoren — 3To:

. @rop

. Kucnopon
. Harpuit

. Kenezo
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JlakMyC — KpacHBIN:

B menounoi cpene;

B neliTpansHOl cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

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

C. Appennyc;

C.B. Jlebenes;

A.M. bytnepos.

BemecTtBa, KOTOpBIE IPOBOJAT 3JIEKTPUUECKHUM TOK:
DIEKTPOJIUTHI;

HenanextponuTsl;

JuctumpoBaHHas BOJa.

DIIEKTPOTUTHIECKYIO JUCCOLUAIINIO OTKPBLI:
C. Appennuyc;

C.B. Jlebenes;

H.H. Ceménos;

H.H. 3unun.

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

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

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

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

PactBOp ritoKk038I;

PactBop caxapo3sbl.

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

«3BECTKOBOE MOJIOKOY;
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4, Tyman.

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

C.Appenuyc;

H.H.CemeHoBBIM;

Bant-T'odpdom.

el A

CepHas Kuciora — 3710:

Cnabas KHCII0Ta;

CuiibHast KHCIOTA;

OIIHOOCHOBHAS KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHASI KUCIIOTA.

~wN e O

B 3aganusax 21-24 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEMXKAY COAEpPKAHNEM INMEepPBOr0 U
BTOPOro CTOJ00B. OTBET 3anuChIBACTCSH B TA0JIHILY.

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

U (po.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpegnue

b) KF 2) OKCHJIbI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyromue

4) COJIM KUCTIBIC
22. YCTaHOBUTE COOTBETCTBHE MEXTY (POPMYJIION BEIIESCTBA M KIACCOM/TPYIIION,
K KOTOPOMY(-0) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3UIINH,
0003HaYeHHOI OYyKBOH, MoAOEpUTE COOTBETCTBYIONIYIO MO3UIUI0, 0003HAYEHHYIO

U Gpo.

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

B) KCr(S04), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBUE MEXY Ha3BaHUEM BEILECTBA U KJIaCCOM/TPYMIIOH,
K KOTOpOMY(-0i1) 3TO BEIIECTBO NMPUHAJICKHUT: K KaXKI0N MO3UIUH,
0003HaueHHOI OYKBOH, M010EpUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUEHHYIO

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopumslii ruapOKCH

') MnO 4) KHUCIIOTHBIN OKCH]T

5) OCHOBHOM OKCH]T

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

1 poi.

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

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

4) nBOWHas COJIb
B 3apanusix 25-28 orBeT HEO00X0AMMO 3aNIUCATH B YCTAHOBJECHHOM JLIsi OTBeTa moJie. OTBeTOoM
MOkeT ObITh nudpa, oTAeabHOE CJI0BO, CJI0BOCOYETaHNE. (3aKkpbITasa ¢opma)
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25. llpopomxure NpeIoKEHUE: BAJEHTHBIA Yroj Mpu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTAaBJISIET

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

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

28. IlpopomkuTre npeaiokKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOILIEHUIO APYT K IPYTY SBJISIOTCA. . .
B 3aganusx 29-30 orBeT HEO0X0AMMO YCTAHOBHMTH NPABHJIbLHYIO NOC/IE10BATEJbHOCTD JCHCTBHIA.
OTBer 3anKuCchIBACTCH B TA0JAULY

29. YcraHoBUTE NOCIEN0BATEIIBHOCTh YACTH TOMOJIOTHYECKOIO Psiia aIKAHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) atan

30. YcraHoBuUTE NOCIEN0BATEILHOCTh MEXaHU3MA PAUKAIbHBIX pEAKLUN 3aMEIIECHNUS:

A) oOpbIB 1IETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIETTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUSA

3anaum:

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

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

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

4. B 1 xr 60 %-ro pactBopa conu go6asunu 50 r sToii conu. KakoBa MaccoBas 10151 colu
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH 10 ECATHIX.

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

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

7. Cwmemainu 25 0 r pacTBOpa OBapeHHOM cOJIM ¢ MaccoBoi nonen 15 % u 30r pactBopa ¢
MaccoBoi goneit 20 %. Onpenenute MacCOBYIO JIOJTIO B TMTOJIYY€HHOM PacTBOPE.

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

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

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

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

1.3.2. Kpurepuu oueHku

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

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

- [IpY OTBETE Ha BOIIPOC 3aKPbITON (POPMBI C BHIOOPOM OTBETA BbIOpaH MpPaBUIILHBINA OTBET;

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

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

- IIpY OTBETE Ha BOIPOC Ha YCTAHOBJICHHE COOTBETCTBHS, €CIIM CONOCTABICHUE IPOU3BEACHO
BEPHO I BCEX Map.
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Kpurtepun onieHKH pe3yibTaTOB BBINOJHEHHS 32JaHUA «TECTHPOBAHUE»

Komn-Bo MaxkcuManbHBINA Oast
BOIPOCOB
1 | Paznen 1.06mas u HeopraHuveckas XuMus 20 20*0,1
2 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurtepuu ouieHKH pe3y/ibTAaTOB BHINOJHEHHS MPAKTHYECKOI0 bannsl B cooTBeTCTBUM
3alaHus C KPUTEPUSMU OLIEHKH
1| Odopmienne yciioBus 3a1aHus MaxkcumasbHbIi 6211
—0,2 6a/1a
- BepHO 0(OPMIICHO YCIIOBHE 3a/lauu, MPEJCTaBICHbI BCE XUMHUECKUE] 0,2
BEJIMUMHBI
- ycioBHE 3aJaHus O(POPMIIEHO C HE3HAYUTEIHbHBIMU HETOYHOCTSIMHU,) 0,1
MPEJICTaBJICHBI HE BCE XUMHYECKHE BETUYHHbI
- yclioBHe 3a1aHusi 0OPMIICHO HEBEPHO 0
2 | Ucnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6aJ11
—0,3 6am1a
- BepHO O0O3HAYEHBI CHMBOJIBI 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, UCMONb3yEeMbIX B PEIICHUH 3a7au
- nomyieHa | HETOYHOCTh MpU 0003HAYEHUH CHMBOJIOB B YCJIIOBHH 32+ 0,1
nadd, | HeTouHOCTh B (pOpMyIax, UCIOIb3yEMbIX B PEIICHUH 3a]a4i
- gomymieHo 2 ¥ 0ojieeé HETOYHOCTU MpU OO03HAYEHUU CHUMBOJIOB B 0
yCIIOBMH 3ajauu, 2 U Oosee HeTOuHOCTeH B hopMyrax, UCIOIb3YeMbIX
B PEIICHUH 33/1a4H
3| Cob.1i01eHUe aIroOpuTMA pelieHust MaxkcumaabHbIi 6aJ11
—0,1 6anna
- pellieHHe 3aJ]aul OCYILECTBIISAETCS 10 AITOPUTMY: 3alMCh HEOOXOH 0,1
MBIX XUMHUYECKHUX (hOpMyJI,BepHasi paccTaHOBKa KO3((UINEHTOB, Ma-
TEMaTUYeCKUH pacd€éT MpaBUIIbHO MOA0OPaHHBIX KO3()(UIIMEHTOB Hpe-
IICHUE TI0 XUMUYECKON (hopmyIie
- QJITOPUTM pellIeHHs 3a]1a4l OTCYTCTBYET 0
4 | IlepeBoa enMHUL M3MepeHUs (pU3MYECKUX BeTUYMH B MexkayHa- MaxkcumajibHbIH 0211
poanyio cucremy exunun (CH) —0,3 6anaa
- BEPHO IepeBeIeHbl pacyeThl MePeBOJia BCEX €IUHUI] H3MepeHUs (- 0,3
3MYECKUX BeJIMYMH B MexayHapoanyto cuctemy eaunui (CH)
- pomymieHa 1 ommOKka MpH MPOBEJIEHUHM pacyera MepeBoa €IWHUIL] 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXIyHAPOTHYIO CUCTEMY €IHHUI]
(CH)
- JIOTyIIEHBl 2 OMMOKHM NP MPOBEACHUM pacyera MepeBoja eIUHUI] 0,1
u3MepeHus PU3NYECKUX BEIWYMH B MeXAyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBEJIEHBI PacUeThl ePEeBOJIa BCEX eIMHUI] U3MEPEHUS 0
busnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XuMUYecKUX (opMyJI VISl pelieHus 3a1a4u MaxkcumajbHbIH 0211

— 0,4 6anna

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

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

- IIPaBUJIBHO COCTAaBJICHBl YPAaBHEHMS, CBA3BIBAIOLINE XMUMHUYECKHE Be-
JINYUHBI

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

- NPAaBUJIIBHO COCTABJIEHbI YPABHEHUS, CBS3bIBAIOIINE XUMUUYECKUE BE-
JINYUHBI

0,3

- (opMyIIBl 3amKMCaHbl OCIE0BATENBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHHM C CHMBOJUKOH, HEOOXOIUMOI Uil YCTaHOBJICHUS CO-
OTHOIIICHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEJIMUNHAMHU

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

0,2

- (dopMyIibl 3aMKCcaHbl HETIOCIE0BATEILHO, HEBEPHO 3amnucana 1 ¢op-
MyJia B COOTBETCTBUH C CUMBOJIMKOM, HEOOXOAUMOM Uil yCTaHOBJICHUS]
COOTHOIIEHUS CYIIECTBYIOLIETO MEXKY XUMUYECKIMH BETMYMHAMHU

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

0,1

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

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

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

- BEPHO MPOM3BEACHHI BCE MAaTEMATUYECKHUE PACUETHI 10 BCEM XUMHUYEH
CKUM (QopMmyJaM B COOTBETCTBHH C €AMHHUIIAMU M3MEPEHUN XUMHYEA
ckux BenuuuH (CH);

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

0,4

- BEPHO MPOU3BEJCHBl MATEMAaTHYECKUE PACUETHI IO BCEM XUMHUYECKUM|
dbopMysiaM B COOTBETCTBUU C CIUHHUIIAMHU U3MEPCHHI XMMHYCCKHX Be-
mnaun  (CH),

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

0,3

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

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

0,2

- HEBEPHO TMPOM3BEIACH MaTeMaTHUECKUW pacdeT 1o | XUMHUYECKOM]
dbopmyrne 0Oe3 yKazaHUs EAWHUI] H3MEpPEHUN (U3MUYECKUX BEITUYNH|
(Ch);

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

0,1

- HCBCPHO NPOU3BEACHBI BCC MATEMATUUCCKHUEC PACYCTEI

0

OTBeT nocJjie pemieHus 3a1a4u

MakcuMaJdbLHBIA 02171

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

- OOBSICHEHUE pEIIeHUS 3aJaHusl MOCIIEeIOBATEIbHO, CBSA3HO, JIOTHYHO,) 0,2
BBIBOJI pT'yMEHTUPOBAH U 00OCHOBAH; MPABUILHO U OOCTOATEIHHO Ja-
eTCsl OTBET (OTBETHI) Ha COITYTCTBYIONIHE BOMPOC (BOIIPOCHI)

- HE3HAYUTEJIFHO HapyIIeHa MOCIeI0BATeIbHOCTD, JIOTUKA OOBSICHEHUS] 0,1
pellleHus 3a/1aHus, BBIBOJIBI apTyMEHTUPOBAHBI U 00OCHOBAHBI; CTYJICHT
WCIIBITHIBACT HE3HAUYMUTENbHBIC 3aTPYJHEHHUs, OTBEUass Ha COIMYTCTBYIO-
M€ BOIIPOCHI

- 3HAUMTEJIBHO HaApYIIEHA IOCJIEJOBATEIbHOCTD, JIOTMKA OOBSCHEHUS] 0
pemieHus: 3afaHusl (CTYACHT HE MOXET OOBSICHUTh, KakuM 00pazoM
MIPUIIEI K PEUICHUIO 3a/I1aHts), BBIBOJbI HE MOT'YT CUUTATHCS apTyMEH-
TUPOBAHHBIMU 1 OOOCHOBAaHHBIMU; CTY/ICHT UCIBITHIBACT 3HAYUTEIbHBIC
3aTpyAHEHUS, OTBEYasi HA COMYTCTBYIOUIUE BOIPOCHI

UTOro 2

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

1.5. YueOHO-MeTOANYEeCKOEe U HH(POPMALMOHHOE o0ecniedeHue /sl IPOBeJACHUS MIPOMEKY-
TOYHOI aTTecTANMU

1. Amndunorenosa, N.B.Xumus: y4eOHUK U MPAKTUKYM Uil CPETHETO MPOodeccrHOHAIBHOTO
obpazoBanus/ .B.Audunorenosa, A.B.baokos, B.A.ITonkoB.— 2-¢ u3n., ucnp. u gon.— MocCKBa:
WznarensctBo 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 WU.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
qor.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

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

HNHuTepHeT-pecypcsl

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

9.www.hemi.wallst. ru (OOpa30oBaTeNbHBIA CANT AJIS IMKOJIBHUKOB « XUMHSI»).

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

MeTtoanyeckue yKazaHusi Il 00y4AIOUIMXCS 10 OCBOECHHIO THCIMIIJIMHBI

11. Meroanyeckue ykazaHus Ui 00y4JaromuXcs MO BBIMOJIHEHUIO PAKTHUECKUX padoT.

12. Meronuyeckue yka3aHus JIJIsl 00y4JaroNIuXCs IO BBITTOJTHEHUIO JTA00PATOPHBIX padoT

13. Meroanyeckue ykazaHus [y 00y4JaroInuXcs MO BBIMOJIHEHUIO CAaMOCTOSATENIBHBIX paboT
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