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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOI
JTUCHUIIIAHBI OJ1.07 XUMMSI

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouas nmporpamMmma yueOHON AUCHUILIMHBI SIBJSCTCS YACThIO MPOTPAMMBI I101-
TOTOBKHU crernuanuctoB cpeanero 3BeHa (nanee — [IIICC3) B cootBercTBUU ¢ PI'OC
CIIO no cnenuansHocT 22.02.06 CBapoyHOE MPOU3BOICTBO.

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHU
CIEeNUAJIMCTOB CPeIHEro 3BeHa:
VY4ebHast TUCIMIUIMHA BXOAUT B 0011eo0pazoBaTenbHbii 1iuki [TTTCC3.

1.3 Ilesin 1 TpeOOBaHMS K pPe3y/IbTATAM OCBOEHHUS Y4eOHOM qMCUMIINHBI:

B pesynbrare ocBoeHUs yueOHOM TUCHUIUIMHBI O0yUYaIOUIUICs JOKEH T0CTUYb
CIIEAYIOIINE PE3YIIbTATHI:

JIUYHOCMHbLE:

- OCO3HAHHE 00YYaIOIIUMUCS POCCUIICKON IPaKIaHCKOM WIEHTUYHOCTH;

- TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIIPEIEICHUIO;

- HAJIMYME MOTHUBAIIMHU K OOYYEHHIO U JIMYHOCTHOMY Pa3BHUTHIO;

- [IeJICHANPaBJIECHHOE Pa3BUTHE BHYTPEHHEN NMO3UIMM JIMYHOCTH HA OCHOBE Y-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoAoB Poccuiickoin denepannn, UCTOPUIECKUX U
HAllMOHAIBHO-KYJIbTYPHBIX TPagulUi, (POPMUPOBAHUE CUCTEMBI 3HAYUMBIX I[€HHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIMOHHOTO MHUPOBO33PEHMS, NPABOCO3HAHUS,
HKOJIOTUYECKOM KYJIBTYpPbl, CHOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE TUIAHbL;

- YyBCTBO TOPJIOCTH M YBAKE€HUS K HUCTOPUU M JIOCTHIKEHHUSIM OTEUECTBEHHOM
XUMHUYECKON HayKd; XUMHUYECKHM TIPaMOTHOE TMOBeJeHHE B NpodecCHOHAIbHON
JESITEIBHOCTH M B OBITY IIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMM, MaTepHallaMu
U IIPOLIECCAMU;

- TOTOBHOCTb K INPOJOJDKEHUIO 00pa30BaHMs UM TOBBIIMICHUS KBaTU(UKALUUA B
n30paHHOW TpoecCHOHaTbHON JESTENBPHOCTY W OOBEKTHBHOE OCO3HAHHE POJIHU
XUMHUYECKUX KOMIIETEHIUHN B 3TOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIIMIEHHS COOCTBEHHOTO HHTEIUIEKTYaJbHOIO
pa3BUTHS B BEIOpAHHOM NpodecCuOHaIbHOM NeATeTbHOCTH;

MmemanpeomemHale:

- OCBOEGHHBIE OO0YYAIOUIUMHUCA MEXKIIPEAMETHbIC TOHATHS M YHUBEpCAJIbHBIC
y4eOHbIe 1eUcTBUS (peryIaTUBHBIC, TO3HABATENIbHBIEC, KOMMYHUKATUBHbIE);

- CIIOCOOHOCTH MX MCIIOJIb30BaHMsI B MMO3HABATEIBHON U COLIMAIBLHONW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IJIAHUPOBAHUIO U OCYIIECTBJICHHUIO Y4eOHOU nes-
TEJIBHOCTH, OpPraHU3aIMi y4eOHOTO COTPYIHUYECTBA C MEJAarornuyecKuMu pabOTHUKA-
MU U CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHUU MHAMBHUIYaJbHOM 00pa3zoBaTENIbHOM
TPaeKTOPHH;

- OBJIaJICHUE HaBBIKAMU Y4EOHO-HCCIIE0BATEIBCKOM, TPOSKTHONU M COIUATBHON
NEATEIbHOCTH;



- HUCHOJB30BAaHUE pA3IUYHBIX BHUJOB II03HABATEIBHOW JEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX ONepanuil (MMOCTAaHOBKHM 3ajaud, (HOpMYIHPOBaHMS
TUIIOTE3, aHAJIU3a U CUHTE3a, CPaBHEHUs, 000OIIEHUs, CUCTEMaTU3alluH, BbISBICHUS
IPUYMHHO-CJIEICTBEHHBIX CBSI3€H, ITOMCKA aHAJIOrOB, (JOPMYJIUPOBAHUS BBIBOJOB) JJIs
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 PAIUYHBIX HCTOYHUKOB [UJISl TOJIYYECHUS XUMHUYECKOU
uHbOpMaIlMK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTh MJIs JOCTIKEHHUS XOPOIIHUX
pe3ynbTaToOB B MpodhecCHuoHaIbHOU cepe;
npeaMeTHbIE:

- c(hopMHpPOBAaHHOCTH MPEJCTABICHUIA: O MaTepUATbHOM €IMHCTBE MUpA, 3aKO-
HOMEPHOCTSAX U TO3HABAaE€MOCTHU SIBJIEHUI NPUPOJBI; O MECTE M 3HAUEHUU XUMHH B
CUCTEME €CTECTBEHHBIX HAYK M €€ POJIM B 00ECIEUYEHUN YCTOWYMBOTO Pa3BUTHUS YEJIO-
BEYECTBA: B PEUICHUU MPOOJIEM HKOJIOTMUYECKOM, SHEPreTHYeCKOM M MUILIEBOM 0e30-
[IaCHOCTH, B Pa3BUTHUH MEIUILIMHBI, CO3AHUM HOBBIX MaTepUajIoB, HOBBIX HCTOUYHUKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOIO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYPhl YEJIOBEKA, a TAK)KE HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM CpeE;

- BJIQJICHUE CUCTEMOW XMMHUYECKMX 3HAHWMM, KOTOpas BKIIIOYAET: OCHOBOIIOJA-
TaroIIfe TMOHATHUS (JOTOJHUTEIHHO K CUCTEME TTOHITHI 6a30BOTO YPOBHS) - U30TOIIBI,
OCHOBHO€ M BO30YXXJIEHHOE COCTOSIHHME aToMa, THOpUAM3AIis aTOMHBIX OpOHUTanei,
XUMHYECKasi CBSI3b («O» U «TT — CBS3b», KPATHBIE CBSI3U), MOJISIPHAs KOHIIEHTPAIIHS,
CTpyKTypHast ¢opmyna, wu3oMmepust (CTpyKTypHas, TreoMeTrpuyeckas (LIuc-TpaHc-
M30MEpHsl), TUIIBI XUMUYECKUX PEAKLM (TOMO- U T€TepOreHHbIE, 00paTUMbIE U HEOO-
paTUMBbIE), pacTBOPHI (MCTUHHBIC, JUCIEPCHBIC CUCTEMBI), KPUCTAUIOTUIIPATHI, CTe-
NEHb TUCCOLMAIUH, AJIEKTPOJIN3, KPEKUHT, pU(OPMUHT); TEOPUU U 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAalllhe B OCHOBE NMOHUMaHUs MPUYHMHHO-
CTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN, COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU
BEIIECTBA Ha aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YpPOBHSX; IpeACTaBiie-
HUSL O MEXaHM3MaxX XUMHUYECKHUX PEAKIUI, TEPMOJMHAMHUECKUX M KHHETUYECKHX 3a-
KOHOMEPHOCTSAX UX MPOTEKAHMsI, O XUMUYECKOM PaBHOBECHHM, AUCIIEPCHBIX CUCTEMAX,
(dakTOIIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTAaBE, MOJYyYeHUH W OE30MacHOM WUC-
MOJIb30BaHNHU BOKHEHININX HEOPTAHWYECKUX M OPTAaHUYECKUX BEIIECTB B OBITY M MpaK-
TUYECKOW MEATETHLHOCTH YeIOBeKa;, OOIIMX HAYYHBIX MPUHIMUIAX XUMHUYECKOTO IMPO-
U3BOJICTBA (Ha MpUMEpPE MPOM3BOJACTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHoJa, Tepe-
paboTku HeDTH);

- ¢(hOpMHUPOBAHHOCTH YMEHUH BBISIBIIATH XapaKTepHbIC IPU3HAKU U B3aUMOCBS3h
U3YYEHHBIX MOHSATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS MPHU ONMHMCAHUU CTPOE-
HUS U CBOMCTB HEOPTraHMUECKUX W OPraHMYECKHX BEILECTB U UX MPEBPALICHUI; BbISB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUU C MOHATUSMHU U TNPEACTABICHUSMHU APYTUX
IpeaIMEeTOB Jisi 00Jiee 0CO3HAHHOTO TTOHUMAaHUS U OOBSACHEHUS 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 HAMMEHOBAHUS XUMHUYECKUX CO-
€IMHCHUN MEXKIYHApOJHOr0 COI03a TEOPETUUECKOW M MPHUKIATHON XMMUM U TPUBHU-
aJbHbIC HA3BAHMS BEIIECTB, OTHOCAIIMXCS K U3YUYEHHBIM KJIaccaM OPraHUYECKUX U He-
OPraHUYECKUX COCTMHEHUI; UCIIOIb30BAaTh XUMUUYECKYIO CUMBOJIUKY JIJI1 COCTABIICHUS
dbopMyJl HEOPTaHMYECKUX BEIIECTB, MOJCKYISPHBIX U CTPYKTYPHBIX (pa3BEpPHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (DOPMYIJT OpraHUYECKUX BEIECTB; COCTABIISITh YPaBHEHUS
XUMHYECKMX  pEaKkuid W PacKpblBaTb  MX  CYIIHOCTh:  OKHUCJIUTEJbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX
peaKkIuii; peakinuii HOHHOro OOMEHa MYTEeM COCTABJICHUSI UX MOJIHBIX U COKPAIICHHBIX
VWOHHBIX YPaBHEHHUI; peaklMil TUAPOIN3a, PEaKUil KOMIUIEKCOOOpa3oBaHus (Ha MpH-
Mepe T'HJIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMHU U 3aIMUCIMHU YpaB-
HEHUN XUMHYECKUX PEaKIIUK;

- c(hOpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCcKHUEe BEIIECTBA M XHUMUYECKHE PEaKIMH, CaMOCTOSITEJIHHO BBIOMPATH
OCHOBaHUS WU KPUTEPUHM I KJacCHU(UKAIIUKA H3YyYaeMbIX XUMHYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTAB M BAXHEUIIME CBOMCTBA BEUIECTB, NPUHALICKAIIUX K
OTIpPEJICTICHHBIM KJIaCCaM U TpYIIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHU/IBI,
TUAPOKCHUIBI, COJIM; YTIEBOAOPOJIbI, MPOCThIE dPUPHI, CIUPTHI, (HDEHOIBI, aJIbJIECTUIbI,
KCTOHBI, KapOOHOBBIE KHCIIOTBI, CIIOKHBIC SQUPBI, KUPBI, YIJIEBOJBI, aMHUHBI,
AMUHOKHCJIOTHI, OCJIKK); MPUMEHSTh 3HAHUS O COCTaBE M CBOMCTBAaX BEIIECTB JJIA
AKCIIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

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

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

- BJIAJICHUE CUCTEMOM 3HAHWK O METOAAX HAYYHOIO MO3HAHUS SBJIECHUN MPUPO-
JIbI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAX U YMEHUSIMU MPUMEHATH 3TH 3HAHUS TPU
HKCTIIEPUMEHTAILHOM HUCCIEOBAHUM BEIIECTB M I OOBSICHEHUS XUMHUUYECKUX SIBJIE-
HUM, UMEIOIIMX MECTO B MPUPOJIE MPAKTUUECKON JIESITEIbHOCTH YEJIOBEKA U B MOBCE-
JTHEBHOM >KU3HHU,

- ¢(hOpMUPOBAHHOCTH YMEHUH MPOBOAUTH PACUETHI 110 XUMHUUECKUM (POopMyiam
¥ YPaBHCHMSIM XMMHUUYECKHX PEaKIUi C UCTOJIb30BaHUEM (PU3MUECKUX BEITUYUH (Mac-
Chbl, 00BEMa Ta30B, KOJUYECTBA BEIIECTBA), XaPAKTEPU3YIOIINX BEIIECTBA C KOJUYECT-
BEHHOW CTOPOHBI: PacueThl IO HAXOXKICHUIO XMMUYECKOM (hOpMYIIbl BEIIECTBA; pacye-
ThI MaccChl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIM OJHO U3 MUCXO/I-
HBIX BEILIECTB JaHO B BUJIE PACTBOPA C ONPEAEIECHHOW MACCOBOW JOJIEM PACTBOPEHHO-
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r'0 BEIEeCTBA WJIU JTaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBON WM 00BEM-
HOM J0JIM BBIXOJIa MPOAYKTA PEAKIMU; pacyeThl TEIIOBOrO 3P deKTa peakuuii, 00bem-
HBIX OTHOLIEHU Tra30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3ULIUNA IKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUSI OBITOBOM M MPOU3BOJICTBEHHOU
JeSATEILHOCTH YeJIOBEeKa, CBSI3aHHON ¢ MepepadOTKOM BEIIeCTB; MCIOJIb30BaTh MOIY-
YEHHbIC 3HAHUS ISl IPUHITUS TPAMOTHBIX PEIICHUM MpoOJieM B CUTYalMsIX, CBsI3aH-
HBIX C XUMHUEH;

- c(hopMUPOBAaHHOCTh YMEHUN CaMOCTOSITENILHO TUTAHUPOBATh U TIPOBOJIUTH XH-
MUYECKUN SKCIIEPUMEHT (MOJIyYeHUE U U3YUEHUE CBOMCTB HEOPTaHUYECKUX U OpraHu-
YECKHX BEUIECTB, KAYECTBEHHBIC PEAKIIMU YIJIEBOJOPOAOB PA3IMUYHBIX KJIACCOB U KH-
CHOPOJICOJICPKAIINX OPTaHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4 10
pacrio3HaBaHWIO0 HEOPTaHUYECKUX U OPTAaHMYECKUX BEIIECTB) C COOIOICHUEM MPABUI
0e3omacHOro OOpalleHusl C BellecTBaMu U J1abOpaToOpHBIM 000pyaoBaHHEM, (HOpMy-
JUPOBAThH 1I€JIM UCCIICAOBAHMUS, PEJOCTABIATh B Pa3IMUHON (HOpMe pe3ynbTaThl IKC-
[IEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(hOPMHUPOBAHHOCTh YMEHUM OCYIIECTBIISATH II€JICHANPABICHHBIN MOMCK XUMU-
4yecKoi MH(popMaIuy B pa3UYHbIX UCTOYHUKAX (Hay4yHas U yuyeOHO-Hay4YHas JTuTepa-
Typa, CpeicTBa MaccoBoi MH(opMaluu, cetb MHTepHET U Ipyrue),KpUTHYECKH aHa-
JU3UPOBATh XUMHUUYECKYI0 HH(DOpMaIuio, mepepadaThiBaTh €€ U UCIOJIb30BaTh B COOT-
BETCTBUU C MTOCTABJIICHHOW y4eOHOI 3a/1aueii;

- c(popMHUPOBAHHOCTh YMEHUW OCO3HABAaTh OMACHOCTH BO3JICHCTBUSI HA >KUBBIC
OpraHu3Mbl ONMPEJCICHHBIX BEIIECTB, MOHMMAS CMBICH IOKAa3aTensl NPEeAEIbHOU J10-
MyCTUMOM KOHIIEHTPAIMHU, U MOSICHATh Ha MPUMEPaxX COCOObI YMEHBILICHUS U MPEIOT-
BpAILICHUA UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA.

1.4. KosinyecTBO 4aCOB HA OCBOEHUE MPOTrPaMMbl Y4eOHO# INUCHUTIITUHBI:
MaxkcumanbHOU yueOHOM Harpy3ku odydatomierocsi 120 yacoB, B TOM 4uCIIE:
00s3aTeIbHON ayAUTOPHON Y4eOHON HArpy3Ku 00Oy4JaroIierocs 78 4acos;
CaMOCTOATENbHOM paboThl 0Oy4Jaromerocs 42 yaca.



2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHUITIINHBI
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 3aHSITHS 20
71a00paTOPHBIE 3aHATHS 10
CamocrosiTejibHas pa6oTa o0yuyaroierocsi (Bcero) 42
IIpome:kyTouyHas aTrTecTanus - 1M @epeHIHPOBAHHBIN 3a4eT




2.2 TemaTuuecKkuii miiaH u coaepxkanue yueonoii gucuumauabl OJ1.07 Xumus

Conep:kanue y4yeOHOro MaTepuaJa, J1a00paTopHble U MPaKTUYECKHe

Koanl

HanmenoBanue 3aHATHS, CAMOCTOSITeIbHAasI padoTa o0y4alouierocs, Kypcosasi pado- | Oobem YpoBennb KOMIIeTeHIUii, (hopMupo-
pa3aesioB U TeEM Ta (MPOeKT) (EC/IM NMPeyCMOTPEHBI ), HHbIE BU/IbI Y4eOHO# padoThl B 4acoB OCBOEHHSI | BAHHUIO KOTOPbIX CIIOCOOCT-
COOTBETCTBHMHU € Y4eOHBIM IJIAHOM BYeT 3JIEMEHT MPOrpaMMbl
1 2 3 4 5}
1 cemecTp 56
Paszpnen 1. OcHOBBI CTPOEHHS BeleCTBA 12 JInyHOCTHBIE, MeTanpeameT-
HblE U TMpEJAMETHBIE KOMIIe-
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 6 TEHIMH B COOTBETCTBHU C
Crpoenne aTomoB . ®I'OC cpemnero obmiero 06-
XHMHYECKHX 316~ COBpeMeHHaj{ MOJeNIb CTpoeHust atoma. CHUMBOJIMYECKHUI S3BIK XUMUHU. DASOBAHHSA,  YTBEPAICHEOLO
MEHTOB ¥ PHPO/A XUMUYEeCKUH 3JeMeHT. DIeKTpoHHas KoHurypauus atoma. Knaccudu- mprKazon MHHHCTEPCTRS 06-
XHMHYECKOii cBsizn | KAl XMMMYECKHMX DJIEMEHTOB (S-, P-, O-37€MeHTEHI). BaJVIeHTHI)IG JJIEK- 2 1 pasoBaHEi B Haykn P® ot
TpOHBI. BaJIeCHTHOCTB. DJNEKTPOHHASI MIPUPO/IA XUMUYECKON CBSI3U. DJICK- 17.05.2012 No 413
TPOOTPUIATEIHHOCTh. BUABI XMMUYECKON CBS3M (KOBAJICHTHAsl, HOHHAs, e -
MeTajuIMYecKas, BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs
IIpakTuyeckoe 3ansitue Ne 1 Permenue 3agaHuii Ha MCTOJIB30BaHUE XU-
MUYECKOW CUMBOJIMKU M HAa3BaHUN COEAMHEHUN 10 HOMEHKJIAType MEXIy-
HapOJIHOTO COK03a TEOPETUYECKON M MPUKIAJTHOM XMMHUHU M TPUBUAIBHBIX
Ha3BaHUU JJIS COCTABJICHUS XUMHYECKUX (OPMYJT ABYXaTOMHBIX COEIMHE-
HUN (OKCUIOB, CyIb(UIOB, TUIPHUIOB U T.M.) U APYTUX HEOPraHUYECKHX 2 5
COEJIMHEHHH OTJEIHHBIX KJIACCOB.
[IpakTHueckue 3agaHusl HAa YCTAHOBIIEHUE CBSI3U MEXKJY CTPOEHHUEM aTo-
MOB XMMHUYECKUX DJIEMEHTOB U MEPHOJUUCCKUM U3MEHEHUEM CBOMCTB XU-
MUYECKHX 3JIEMEHTOB M UX COECIMHEHHI B COOTBETCTBUM C IMOJOKEHUEM
[Tepronueckoit CUCTEMBI.
CamocrosiTesibHas padoTa o0yuyarommuxcst Ne 1
Ucnonp3yiiTe npaBuwio ['yHaa v HanmummTe 3eTpoHHOrpadgudeckue Gop- 2 3
MYJIBI DJIEKTPOHHBIX KOHPUTYpaluii p2 , p4, d’.
Tema 1.2. Copepxanue yueOHOro MaTepuasa 6




Iepuoguyeckui
3aKOH M TaldJuna
JI.LA. MenaeneeBa

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

CamocrosiTeibHas paGora 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. Xumunuyeckue peakuuu

20

Tema 2.1. Tunsl
XHUMHUYECKHX peak-
110707

Coaep:xxanue yueOHOro MaTepuaJia

10

Knaccugukanus 1 TUIIBI XUMHUYECKUX PEAKIHMI ¢ yyacTHEM HeOopraHuue-
ckux BemecTB. CocTaBlieHNEe YpaBHEHUN peakluii COeAMHEHUS, pa3IoxKe-
HUS, 3aMeIleHHsl, OOMEeHa, B T.4. pPEaKIUd TOpEHHUs, OKUCIICHUS-
BOCCTAaHOBJICHHS.

ypaBHeHI/ISI OKHCJIICHUA-BOCCTAHOBJICHU . CTGHGHB OKHUCJIICHUA. OKI/ICJ'II/I-
Telb U BOCCTaHOBUTENb. COCTaBlIeHWE M YpaBHHBAHHE OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN METOJOM IJIEKTPOHHOTO Oanmanca. Okuciu-
TEThHO-BOCCTAHOBUTENbHBIE PEAKIIMU B TPUPOJE, MPOU3BOJCTBEHHBIX
mporeccax v )KU3HEAeITeIIbHOCTH OPTaHU3MOB

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

10




IIpakTyeckoe 3anaTHe Ne2 KonanuecTBEHHbIE OTHOLIEHUS B XMMHHU.
OcCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUEThI 110 YPaBHEHUAM
XUMUYECKUX peakuui. Mosb Kak eIMHMIA KOJIMYeCTBA BelecTrBa. Mo-
JSIpHasg Macca. 3aKOHBI COXPAHEHHs MAacChl U DHEPIHH. 3aKOH ABOIapo.
Monsipublii 00beM ra3oB. OTHOCHTEIbHAS TUIOTHOCTH ra3oB. Pacuers! mo
YPaBHEHMSIM XHMHUYECKUX PEAKLUUI C HCIOJIb30BaHUEM Macchl, 00bema
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEILIECTBA

CamocrosiTesbHasi padora o0yuarommxcs Ne 3
JaiiTe XapaKTepUCTUKY CIEAYIOIIUM PEaKIUsIM:
250, + Oy — 2S03; AH= - 193 k/{x

H, + Br, — 2HBr; AH= - 66,8 k/]x

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

HpO(l)eCCHOHaJII)HO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conepmalme MNPUKJIAAHOTO MOIlyJIﬂ)

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

Coaep:xanue yueOHOro MaTepuaJia

10

Teopus snexTponmutnyecko aucconuanyu. HMoHBL. OneKTponuTsl, He-
3NIEKTPONUTHL. Peakiuu nonHoro oomena. CocraBieHUE peaklMi HOHHO-
ro oOMeHa IyTEeM COCTABJIEHUS UX IOJIHBIX U COKPALICHHBIX HOHHBIX
ypaBHeHHH. KHCIOTHO-OCHOBHBIE peakLUMU. 3aJaHus Ha COCTAaBIICHUE
WOHHBIX PEaKIIAM.

Konrtpoabnasi padora Ne 1 CrtpoeHue BeniecTBa ¥ XMMHYECKHE pEaK-
UH

JlabopaTopHoe 3ansiTue Ne 1

JlaboparopHasi pabota « THITBI XUMUYECKUX PEAKITUII.

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

CamocrosiTesibHast padora o0yuarommxcs Ne 4

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

11




Belnonaure ynpaxHeHUS:

1. CocraBbTe ypaBHCHHS ODIICKTPOIMTHYECKON THCCOLMALIUU CJIe-
ayronmx anekrpoiautoB: Ba(OH),; Al(OH)s; NiSQOy4; CaCly; HBr;
HSiO3; KHCO3;(PbOH)NO3; Be(OH),; NaH,POy4; Na;HPO,. Kakue
U3 3TUX JICKTPOJIUTOB 00Pa3ylOT KaTHOHBI BOIOPOa?

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

3. JlaHbI JIEKTPOJIUTHI:

Zn(H,P0Oy4)2; Mn(OH),; HMnO4; CH3COOH; Fe(HSO,)s; FeOHCI,
Ni(NO2)3; HoMnOy; (MgOH),SO3.Kakue n3 HEX 00pasyrOT 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
1 CTPOCHHE Heopra- [Ipenmer Heopranmueckoi xumuu. Kiaccupukarusi HEOPraHUYECKHUX
HIYECKHX BEIECTB BewecTB. [IpocTeie U cnoxHble BemecTBa. OCHOBHBIE KIIACCHI CIOXKHBIX
BelIeCTB (OKCHJIbI, TUIPOKCU]IbI, KUCIOTHL, conn). BzaumocBs3p Heopra-
HUYECKUX BEIECTB. ArperaTHble COCTOSHUS BellecTBa. Kpucramimue-
CKHMe U aMOop(QHBbIe BeulecTBa. THIBI KPUCTAJUIMUECKUX PEIIETOK (aToM- 2

Hasl, MOJIEKYJIIpHasi, HIOHHAs, MeTaJuIn4yecKas). 3aBUCUMOCTh (PU3NYECKUX
CBOICTB BeIllecTBa OT THUIA KPUCTAJIMYECKOW pPELIeTKH. 3aBHCUMOCTh
XUMHUYECKOM aKTUBHOCTH BEILIECTB OT BUAA XMMHWYECKOW CBSA3M U THUIIA
KpUCTAJIIMYECKON pemeTKu. [IpuunHbsl MHOT00Opasust BElecTB

12




IIpakTyeckoe 3ansaTHe Ne 3

HomMmeHknatypa HeOpraHM4eCKUX BEIIECTB: Ha3BaHHUE BELIECTBA UCXOS U3
UX XUMHUYECKOU (POPMYIBI MM COCTAaBICHHE XUMHUYECKOW (POpMYIIBI HC-
X0JIs U3 Ha3BaHUs BemecTBa no mexayHapoanoi (MIOITAK) unu tpuBu-
QIbHOM HOMEHKIIaType. PemieHne mpakTHYecKuXx 3aJaHuil Mo Kiaccupu-
Kallui, HOMEHKJIAaType M XMMHUYECKMM (OpMyJlaM HEOpPraHHYECKHUX Be-
IIECTB Pa3IUYHbIX KJIAcCOB (YrapHbIM ras, yriaeKucibli ra3, aMMHaK, ra-
IIE€Has U3BECTh, HErallleHas U3BECTh, MUThEBAs COJIA U APYI'HX): Ha3bIBAaTh
U COCTaBIIATH (POPMYJIBI XUMHUUECKUX BELIECTB, ONPENCIIATh MPUHAITICHK-
HOCTb K KJIaccy.

Hcrounnku xumuueckor nHpopMaiuu (CpeacTB MaccoBOi MH(pOpMAIINH,
cetb UnTepHer u apyrue). Ilouck nHpopmanuu no Ha3BaHUSIM, UIEHTU-
¢duKaTopam, CTpYKTypHBIM (opMyiTam

CamocrosiTesibHast padora o0yqyarommuxcs Ne 5

BrinonauTe yrpaxxHeHusI:

1. Omnpenenute BaJeHTHOCTb KUCIOTHBIX OCTATKOB B CHJIEAYIOUINX KH-
CIIOTax:

HgBO'g,; HCIOy; H25i03; HCN; H35b04; H,Cr,05.

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

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

3. Omnpenenure BaJE€HTHOCTh KHUCIOTOOOPA3YIONIUX SJIEMEHTOB B Clie-
JTYIOIIMX KUCJIOTaX ¥ HAMHUIIUTE rpadudeckrue GOpMYIbl STUX KUCIIOT:
HClO, H4P,07; H,Cr,07; H3ASO4.

4. Hanumure GopMynbl U Ha3BaHUS KUCIOT, KOTOPHIE COOTBETCTBYIOT

CJICAYIOIMIUM KHUCIIOTHBIM OKCUAAM:
SO,; SO3; COy; P20s: NoOs; Mn,O7; CrOg; SiOz; P,0s; C|20.

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

Tema 3.2. dusuko-
XUMHUYECKHE CBONCT-
Ba HEOPTaHUYECKHUX
BCIISCTB

Conep:xxanue yueOHOro MaTepuaJia

14

Mertamiel. OOmme ¢pu3ndeckue U XuMUYecKue cBoiicTBa Meraios. Cro-
coObI MoTy4YeHHs. 3HaUeHHE METAJIJIOB U HEMETAJNIOB B MPUPOJIE U KHU3-
HEZCSATEIbHOCTH YEJIOBEKa U OpraHu3MoB. Koppo3usi MeTalioB: BB
KOPPO3HH, CIIOCOOBI 3aIUTHl METAJJIOB OT KOPPO3HUHU

HI/I‘IHOCTHBIC, MCTaIIpEaAMET-
HbIC M TPEJAMETHBIC KOMIIE-
TEHOMU B COOTBCTCTBHU C
®I'OC cpennero obiero 06-
pa3oBaHUs, YTBEPKIAECHHOIO

13




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

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

IpakTnyeckue 3ansaTuss Ne 4 CocraBieHHE ypaBHEHUN XUMHUYECKUX
peakuuii C y4yacTHUEM IMPOCThIX M CJIOXKHBIX HEOPraHMYECKUX BEIIECTB:
METAJIJIOB U HEMETAJJIOB; OKCHI0B METAJIJIOB, HEMETAJNIOB M aM(OTEPHBIX
9JIEMEHTOB; HEOPTAaHUYECKUX KHUCIIOT, OCHOBAHUN M aM(pOTEPHBIX TUIPO-
KCHJIOB; HEOPTAHMYECKUX COJIEH, XapaKTepU3YIOLIUX UX CBOMCTBA.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aIaHUI HA CBOM-
CTBa, COCTaB, MOJyuyeHUE M Oe30MacHOE HCIIONIb30BAHUE BAKHEHIIMX He-
OpPraHMYECKUX BEIIECTB B OBITY U IPAKTUUECKOH JEATEIbHOCTH YEJIOBEKA

CamocrosiTesibHas padoTa o0yuarommuxcs Ne 6
[ToaroroBeTe cooOiieHus Ha Temy: «CBOWCTBAa M MONTYYEHHE OKCHJIOB,
OCHOBaHMI, KUCJIOT U COJICH»

Tema 3.3. nentu-
¢dukanys HeopraHu-
YECKUX BEILLECTB

Conep:xxanue yueOHOro MaTepuaJia

JlabopaTopHoe 3ansiTne Ne 2

JlaGopatopnast pabora «MaeHTuduKanus HEOPTraHUYECKUX BEIIECTBY.
Pemenue sxcriepuMeHTaNbHbIX 33/1a4 110 XUMHUUECKUM CBOMCTBAM MeTall-
JIOB ¥ HEMETAJUIOB, MO PACMO3HABAHUIO U TOJYUYCHHIO COCTUHEHUN Me-
TAJIJIOB U HEeMeTaJJIoB. M ieHTHuuKaIMs HeOpraHu4eCcKuX BELIeCTB C HC-
II0JIB30BAHHUEM HX (I)I/ISI/IKO-XI/IMI/I'-IGCKI/IX CBOﬁCTB, XapPaKTCPHBIX Ka4YCCT-
BEHHBIX peakiuii. KadecTBeHHBIE peakiuu Ha cyibdaT-, KapOOHAT- U
XJIOpUa-aHUOHEBI, HA KATUOH aMMOHHMA.

KonTpoubsHnas pabora Ne 2 CBolicTBa HEOPraHUYECKUX BELLIECTB

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

npuka3oM MuHucTepcTBa 00-
pa3oBanusi 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-
HUYECKHUX BEIICCTB

Conep:xanue yueOHOro MaTepuaJia

12

[TosiBneHue U pa3BUTHE OPraHMYECKOM XMMUU Kak Hayku. [Ipenmer opra-
HUYECKOM XMMHUHU. MeCTO U 3HauyeHUuEe OPraHUYeCKOM XMUMHHU B CUCTEME
€CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHHME KaK MOPSIOK COEAMHEHHS] aTOMOB B MOJIEKYJIE
COIIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOXKEHUS TEOPUU XMUMHUYECKOTO
CTPOEHHUsI opraHudeckux coenuHennit A.M. BbyrtiepoBa. VYrieponHslit
CKEJIET OpPraHu4YeCKON MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XH-
MHUYECKOT0 CTpOeHUs Moyiekyi. M3omepus u uzomepsl. [lonstue o pyHk-
nuoHanbHOM Tpymnme. Pagukan. [IpuHOMOBL KiaccupUKaMU OpraHuye-
CKMX CO€IMHEHM. MexayHapo/Has HOMEHKJIATypa U IMPUHLMIBL HO-
MEHKJIATYPbl OpraHuYecKkux coenuHeHuil. [lonstue 06 azoTcomepkammx
COEMHEHUX, OMOJOrMUECKN aKTUBHBIX BellecTBaX (yIJeBOJAAX, KHUpax,
Oenkax u Jp.), BBICOKOMOJIEKYJISPHBIX COETUHEHUSIX (MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTnyeckoe 3anaTue Ne S HomeHknaTypa OpraHM4eCKUX COEIUHE-
HUN OTIENbHBIX KJIAccOB (HACHIIICHHbIE, HEHACHIIIEHHBIE U apoMaTHye-
CKHE YTJIEBOJIOPO/JIbI, CHUPTHI, (PEHOIBI, alIb/IETH/Ibl, KETOHBI, KAPOOHOBBIE
kucnoTel u ap.) CocTraBieHHEe MOJTHBIX U COKPAIEHHBIX CTPYKTYPHBIX
(GbopMysT OpraHUYECKUX BEIIECTB OTIAEIBHBIX KJIACCOB, UCIOIB3YSl WX Ha-
3BaHUS MO CHCTEMaTHYEeCKOW M TPUBUAIBHOW HOMEHKJIAType (ITHIIEH,
aleTHIeH, TIulepuH, QeHon, (Gopmanpierus;, YKCycHas KHCIOTa, TJIH-
1uH). Pacdersl mpocTeiimieit popmyssl OpraHudecKoi MOJIEKYIIbI, UCXOS
13 3JIEMEHTHOTO cocTana (B %)

CamocrosiTejibHasi padoTa odyuarommuxcst Ne 7
BrimonuuTe ynpakHeHUs:
1. YKa)KI/ITe, KaKue U3 CJIICAYIOINX BEIIECCTB SABJIAOTCA TOMOJIOraMM:

JImuHOCTHBIE, MeTanpeaMeT-
HBIC W MPCIMCTHBIC KOMIIC-
TEHIIMA B COOTBETCTBHH C
®I'OC cpennero obiero 06-
pa3oBaHUs, YTBEPIKICHHOTO
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)CsHia; 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; 8)RCOOH; r)RH.

Tema 4.2. CBoiicTBa
OpPTraHUYECKUX CO-
e IUHEHNN

Conep:kanue y4eOHOT0 MaTepuaJia

14

OU3UKO-XMMUYECKHE CBOWCTBA OPTaHUYECKHX COCJAMHEHHH OTICIbHBIX
KJIacCOB (0COOEHHOCTH KJIacCU(UKAIIMK U HOMEHKJIATyphl BHYTPH KJlacca;
TOMOJIOTHYECKUH psii U oOmast ¢hopmyria; u3oMepusi; GU3NIeCKUe CBOM-
CTBa; XMMHYECKHE CBOMCTBA; CITIOCOOBI MOJIYICHUS):

— MpeNeNbHbIC YIIIEBOA0PO/ b (AJIKaHBI U IMKIIOATKaHbl). ['opeHue Mera-
Ha KaK OJWH U3 OCHOBHBIX UCTOYHHUKOB TCIIJIa B MPOMBINIJICHHOCTH 1 ObI-
Ty. CBoiicTBa MPHUPOAHBIX YIJIEBOIOPOAOB, HaXOXKACHUE B MpPHUpOJE U
MIPUMCHCHUE AJIKaHOB;

— HemnpeebHbIe (QIKCHBI, aIKHHBI U JIKAJIMCHBI) U apOMaTHYECKUE YT-
JIEBOIOPOIBI. ['opeHune aleTmieHa Kak UCTOYHUK BEICOKOTEMIIEPATYPHOTO
TUTAMEHU IS CBapKU U PE3KU METAJUIOB

— KHUCIIOPOJCONIepKAIINE COeANHEHUsT (CIUPTHI M (PeHOJIbI, KapOOHOBBIC
KHUCJIOTHI U 3(UpBI, anbIeTUbl U KETOHBI, XKHUPHI, yriaeBoasl). [Ipaktuye-
CKO€ MPUMEHEHHE HTWIEHIJIMKOJS, InlepuHa, ¢eHona. IlpumeHenue
¢dopmanpaernia, aneTaabAeruia, YKCYCHOM KHCIOThL. Mblla Kak COJH
BBICIIMX KapOOHOBBIX KHCIIOT. Motoliye cBoicTBa Mbl1a

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

I'enernueckas cBA3b MEXKAY KJacCaMHM OPraHUYECKUX COEIMHEHUN

JInyHOCTHBIE, MeTanpeaMeT-
Hbl€ U IpPEJIMETHbIE KOMIIE-
TEHIMX B COOTBETCTBUHU C
®I'OC cpemanero obmiero 06-
pa3oBaHMs, YTBEPKICHHOIO
npukazoM MuHucrepcTBa 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-
MUYECKHE CBOMCTBA, CIOCOOBI MOIYUYEHUS): MIPEAEIbHbIE (AJIKaHbl U LIUK-
JI0AJIKaHbl), HENpeAeIbHbIC (AIKEHbI, AIKUHbl U AJIKAJUEHbI) U apoMaTH-
YeCKUE YTICBOJOPOIbI, CHUPTHI U (PEHOIIBI, KApOOHOBBIE KUCIOTHI U 3(hu-
Pbl, aJIbJAErUbl U KETOHbI, aMUHBl 1 aMUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIP-
HbIE COEIMHEHUs. 3a/laHusl HA COCTaBJICHUE YpaBHEHUI XMMUYECKUX pe-
aKUUI C y4acTUeM OpPraHMYeCKUX BEILECTB Ha OCHOBAaHUM MX COCTaBa U
CTpOECHUS

IIpakTuyeckoe 3ansaTue Ne 7 CocraBiieHHe CXeM peakuuid (B TOM YHUCIIE
[0 NPEAJIOKEHHBIM LIETIOYKaM IPEBPALLEHUN), XapaKTePU3YIOIIUX XUMHU-
YECKHUE CBOMCTBA OPTaHMYECKUX COECJUHEHUN OTAEIBHBIX KJIACCOB, CIIOCO-
OBl X TIOJYYEHHUS W Ha3BaHWE OPraHWYECKUX COCIMHEHUH MO TPUBUAIIb-
HOM WJIM MEXIYHApPOJHON CUCTEMaTH4YECKON HOMEHKJIIAType.

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

JladopaTopnoe 3ansitue Ne 3 JlaGoparopHas padora «IIpeBpamienus op-
FaHUYECKUX BEIIECTB MPHU HarpeBaHum». [lonydeHue 3THiIeHa U U3yYeHUE
ero cBoiicTB. MojenupoBaHue MOJIEKYJ U XMMHUYECKUX IpEBpaIIeHU Ha
IpUMepe 3TaHa, ITUJIEHA, alleTUIIeHa U JIp.

CamocrosiTesibHas padoTa o0yuarommuxcst Ne 8

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

HazoBute THnbl opranndeckux peaxiuii. [I[puBenure npumepsl.
OxapakTepu3yiTe TUIBI THOPUIU3AIMHA U COOTBETCTBYIOIINE UM BaJICHT-
HBIE COCTOSTHUS aToMa yriepoja. [IpuBeaute npumepsl.

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. OKHCIEHHE YITIEBOJOB — MCTOYHHUK HHEPIUU JKUBBIX OpraHM3-
MoB. O0nacTu NpuMeHEHUs] aMUHOKUCIIOT. [IpeBpaliieHus 6eIKoB MUK B
opranusMe. buonornyeckue ¢pynkuuu 6enkoB. buonornyeckue pyHkuuu
XKHUPOB. PO OpraHnveckoil XMMHUU B PELICHUHU MPOOJIeM MUIIEBOH O6e30-
[aCHOCTHU

Posib opranunyeckoil XMMUHM B PEUICHUU MPOOJIEM SHEpreTHYecKon 06e30-
NAaCHOCTH, B Pa3BUTUM MEAMLIMHBI, CO3JaHUH HOBBIX MaTe€pHUajOB, HOBBIX
HMCTOYHHKOB SHEPTUH (aJTbTEPHATUBHBIC HCTOYHUKHU SHEpTrun). OMacHOCTh
BO3/CHCTBUS HA XHUBbIE OPraHU3Mbl OPTaHUYECKUX BEILECTB OTIEIIBHBIX
KJIacCOB (YIJIEBOJOPO/IBI, CIUPTHI, (PEHOJBI, XJIOPOPTAaHUYECKUE IMPOU3-
BOJIHBIE, ABJETUBI U JIP.), CMBICI IOKa3aTels MpeieNbHO AOMYCTUMOMN
KOHIICHTPAIUH

JlabopaTopnoe 3ansitue Ne 4 JlaGoparopHas pabora: «Mnentudukanus
OpPraHMYECKUX COCAMHCHUU OTIENBbHBIX KilaccoB» Muentnduxarms opra-
HUYECKUX COCAMHCHUH OTIENIbHBIX KIJIACCOB (HA IMPHMEPE aJIbJCTHIOB,
KpaxMmaja, YKCyCHOW KHUCJIOTbI, OEJTKOB M T.N.) C UCIOJb30BAaHUEM HX (Pu-
3MKO-XUMHUYECKUX CBOWMCTB M XapaKTEPHBIX KA4YECTBCHHBIX peakuuil. [le-
HaTypanus Oelika mpu HarpeBanud. [[BeTHBIE peakuu OekoB. Bo3HUKHO-
BEHHE aHATUTUYECKOTO CUTHAJa C TOYKU 3PEHHUS XUMUYECKHX MPOILIECCOB
MIPY TIPOTCKAHUU KAYECTBCHHOW PEaKIUU, TIO3BOJISIONIEH UaeHTUDHUIHPO-
BaTh MPEJI0KEHHBIE OPTAHUYECKUE BEIIECTBA

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

CamocrosiTesibHas padoTa o0yuawuuxcsi Ne 9

[ToaroroBbTe coobmieHus Ha TeMy: «OpraHudecKre BEllecTBa, UX 3Haye-
HUE ¥ MPUMEHEHHE B OBITOBOM M MPOU3BOJCTBEHHON AESITETHLHOCTH YeJIO-
BEKa»

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

Pa3zgen 5. Kunernueckue u TCPMOAUHAMHUYCCKUE 3AKOHOMEPHOCTH INPOTCKAHUA XHMHYEC-

CKHUX peakuuii

CkopocTh XumMuye-

Coaep:xanue yueOHOro MaTepuaJia

JIM9HOCTHBIE, MeTamnpeaMeT-
HBIC U Hpe}IMeTHLIe KOMIIC-
TEHIIMM B COOTBETICTBHH C
®I'OC cpemgnero obmiero 06-
pa3oBaHUs, YTBEP>KICHHOTO
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CKMX PEaKLIUM.
XUMHUYECKOE paBHO-
BECHE

CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT PAa3IMYHBIX (PaKTOPOB: MPHUPOJIBI
pearupyromux BeIIecTB, KOHIEHTPAMU PEearupyroniiX BEUIeCTB, TEMIIE-
patypbl W IUIOMAAW PEAKIHMOHHOW MOBEPXHOCTH. TerioBbie 3¢ (HeKTh
XUMHUYECKHUX PEaKIHii. DK30- U SHAOTEPMUYECKUE, PEAKIIUH.
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 XUMU4YecKuX npoueccos. [Ipunuun Jle [latense

IpakTnyeckne 3ansaTuss Ne 8 PemnieHve npakTUKO-OPUEHTHUPOBAHHBIX
3aJaHuii Ha aHaiuu3 (HaKTOPOB, BIHUSIOUIMX HA M3MEHEHHE CKOPOCTH XH-
MUYECKOW peakluu, B T.4. C MO3ULIUNA SKOJIOTHUECKU IIEeTIECO00pa3HOTo
NOBEJIEHUS B OBITY U TPYAOBOM AESITEIBLHOCTU B LIEISIX COXPAHEHUsS CBO-
€ro 370pOBb U OKpYKaroLed MPUPOJHOM cpenbl. PemieHue npakTuko-
OPHUEHTHPOBAHHBIX 3aJlaHUM Ha npuMeHeHue npunnumna Jle-llarense mis
HAaXO0JKJICHUS HAIIPABJICHUSI CMEUICHUSI PAaBHOBECUS XUMUYECKOM peaKluu
U aHainu3 (PaKTOPOB, BIUSIOMIMX Ha CMEUICHHE XUMHUYECKOTO PAaBHOBECHS

Pa3nes 6. PacTBopbl

Tema 6.1.
[TonsiTue 0 pacTBOpax

Coaep:xxanue yueOHOro MaTepuaJia

PactBopenue kak ¢Qusuko-xumuyeckuil mpouecc. PactBoprl. CrocoObl
IPUTOTOBIIEHUS pacTBOPoB. PacTBoprMocTb. MaccoBast 1051 paCTBOPEH-
HOro BemecTBa. CMBICH TOKa3aTens IPeebHO TO0MYCTUMOM KOHIIEHTpa-
IIUH U €0 UCIOJIb30BAHUE B OIL[EHKE IKOJIOTHYECKOI 0€30MacHOCTH.
[TpaBuiia HKOJIOrMYECKH 11€1€c000pa3HOro MOBEAEHHS B OBITY U TPYAOBOI
NeSITebHOCTH B IIENIAX COXPAaHEHHs] CBOETO 3/I0POBbSI U OKpYXKarolei
MIPUPOJHON Cpebl; OMACHOCTh BO3JICHCTBHS HA KMBbIE OPTaHU3MBbI OIIpe-
JIeTICHHBIX BEIIECTB.

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

npuka3oM MuHucTepcTBa 00-
pa3oBanusi U Hayku P®D ot
17.05.2012 Ne 413

HI/I‘—IHOCTHBIe, MCTaIpeaAMET-
HBIC W TPCIAMCTHBIC KOMIIC-
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CamocrosiTesibHas padora o0yuarommxcst Ne 10

[ToaroTOBUTHCS K MOJUBAPUAHTHOMY JKCIIPECC TECTUPOBAHHUIO PACUETHBIX
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 r. Kakyro
Maccy 9TOl COTH MOJKHO PacTBOPHTH B Boge Maccoit 900 r mpu 0°C, 10°C,
20°C

5. Onpeaenutb MaccoByro 100 (%) KpUCTAIU3AIMOHHOM BOJBI B MEJI-
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 TOJMYYUTh CYJIb(ar Meau
(1) maccoii 80 1,40r, 20r ?

Tema 6.2. ccneno-
BAHHUE CBOKWCTB pac-
TBOPOB

Conep:xanue yueOHOro MaTepuaJia

JlabopaTopnoe 3ansitue Ne 5 JlaGoparopnas pabota «lIpuroroBienue
pactBopoB». [IpuroroBneHue pacTBOPOB 33aHHON (MaccoBOif,%) KOHIIEH-
Tpauuu (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIPOCAMH) U OIpEJEIeHHE
Cpezbl BOJAHBIX pacTBOPOB. Perienue 3a1a4 Ha MPUTOTOBJIEHNUE PAaCTBOPOB

IpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHUeE (Codep:KaHNe TIPUKIATHOTO MO/TYJIs1)

TCHIIMM B COOTBCTCTBHH C
®I'OC cpemgnero obmiero 06-
pa3oBaHMs, YTBEPKICHHOTO
npukazoM MuHHCTEpCTBA 00-
pasoBanus U Hayku P® or
17.05.2012 Ne 413

Pazgea 7. Xumus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKA

10

XuMus B OBITY U IIPO-
M3BOJICTBEHHOH Jesl-
TEJIbHOCTHU Y€JI0BEKa

Conep:kaHue y4eGHOr0 MaTepuasia

10

Hoselimue noctTrkeHnss XUMHYECKONM HAYKU U XUMUYECKOW TEXHOJIOTHH.
Ponp xumMuu B o0GecriedeHuu KOJOTHUECKOM, YPHEPTETUIECKON U THIIe-
BOIl 0€30MacHOCTH, pa3BUTHH MeAWUIIMHBL. [IpaBuia mowcka W aHamu3a
XUMHUYECKON MHQOpPMAIMK U3 Pa3InYHbIX HCTOYHUKOB (Hay4yHas U y4yel-
HO-Hay4yHas IMTepaTypa, CpeAcTBa MaccoBoil mHpopmaluu, cetb MuTep-

JIM4HOCTHBIE, METaNpeaMET-
Hbl€ U IIpPEJIMETHbIE KOMIIE-
TEHIMX B COOTBETCTBUHU C
®I'OC cpemgnero obmiero 06-
pa3oBaHus, YTBEPKIECHHOIO
npuKazoM MuHucTEepcTBa 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 Oynyuied mpodeccuo-
HAaJIbHOM JEATEIBHOCTU II0 TeMaM: BaXHEHIIWE CTPOUTEIbHBbIE Mare-
pHUabl, KOHCTPYKIIMOHHBIE MaTEpHalbl, KPaCKH, CTEKIIO, KEpaMUKa, Ma-
TEpUAJIbl Ul JIEKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUJIBHBIC BOJIOKHA,
MCTOYHUKH SHEPIHH, OPraHNYECKUEe U MUHEpalIbHble y100peHus, JeKap-
CTBEHHBIE BEIIECTBA, OBITOBAS XMMHUSI.

3amura: [IpencraBieHue pe3yibTaToB pellIeHUs KeiicoB B popmMe MUHU-
JIOKJIaJ1a ¢ Mpe3eHTaunen

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

IIpomeskyTouHas aTTecTALMSA M0 AUCHUILIMHE (1] PepeHUNPOBAHHBIN 3a4eT)

Bcero

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

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

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, JA00PaTOPUU XUMHUHU JJIS IPOBEACHUS 3aHSATUM JICKIIMOHHOTO THIIA, NMPaKTHUYe-
CKHX, JJAOOPATOPHBIX 3aHATUH, B TOM YMCIIC TPYNIOBBIX, HHAUBUIYaTbHBIX, MUChMEH-
HBIX, YCTHBIX KOHCYJIbTAIIUM, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTeCTaIUH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

- CTICIHATTM3UPOBAHHAS MEOEITh (CTOJBI, CTYJIbS 110 KOJMYECTBY 00YJarONTuXCs);

- TOCKa yYCHUUIECKasl.

Texaudueckue cpeacTra 00ydIeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEAUNHBIN TPOEKTOP, IKPAH.

VYueOHo-HarIsSIIHBIe TTOCOOMS: TUTaKaThl, Y4eOHO-HATJIAIHbIE TTOCOOUsI, 0Oeceu-
BalOIIME TEMaTUYECKHE HIUIFOCTpAIlMU 10 pabouell mporpaMme IUCHMIUIMHBI, B TOM
qucje, BUAe0-ay M0 MaTepUallbl, KOMITBIOTEPHBIE TTPE3CHTAIUH.

KomnproTep mMeeT IOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
I00aIbHYI0 ceTh MIHTepHeT, OCHAIIEH JUIIEH3MOHHBIM IIPOTrPAMMHBIM 00ECIICUEHHUEM.

3.2. Y4eOoHo-MeTOoqUYeCKOe U HH(POPMALIMOHHOE o0ecTieyeHne peaju3a-
UM Y4eOHOM TUCHMILIMHBI

1. Audunorenona, .B.Xumusi: yaeOHUK U TIPAKTUKYM JJIsl CpeHEro mpodec-
cuoHasibHOTO oOOpasoBanus/ W.B.Andunorenosa, A.B.babkos, B.A.IlomkoB.— 2-e
u31., uctp. u gon.— Mocksa: M3narensctBo IOpaiit, 2020.— 291c.— https://urait.ru/

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

3. EcrecrBo3nanme. Xumus/ I'adbpuensu O.C. , OctpoymoB WU.I". - 6-¢ u3x., cTep.
— M.: Akagemus, 2020.- 240c.https://academia

4. Audunorenona, U. B. Xumus: yueOHUK 1 MPaKTUKYM ISl CpeHETO Tipodec-
cuoHasibHOTO oOpazoBanus/ M. B. Audunorenona, A. B. babkos, B. A. Ilonkos.- 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.: Akagemus,
2019.- 288c.https://academia-library.ru/

6. Apremenko A.W. Oprannueckas xumusi: yueOHuk /A.H.ApTeMeHko.- 5-e u3j.,
uctp.- u gon.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

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

HNuTepHeT-pecypcesl



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

8. www.pvg.mk. ru (onmumnuana «Ilokopu BopoObeBbI ropbi»).
9.www.hemi.wallst. ru (OOpa3oBaTe/IbHBII CAUT AJIS IIKOJbHUKOB « XUMHUS).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIHHUKOB).
MeTtoauyeckue yKazaHusi JAJs 00y4AIOIIUXCS 110 OCBOEHUIO THCITUTLTHHBI

11. MeToandeckue yka3aHusl i1 00YJarOIIUXCS TI0 BBIITOJHEHUIO MPAKTUISCKIX
paboT.

12. MeToauueckue yKa3aHus JJIsl 00YYarOIIUXCs IO BBIMOJHEHHIO JTAOOPAaTOPHBIX
pabor

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

NCIHUIIJIMHBI

4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJbTATOB 00y4eHusl

PesyabTaThl 00yueHus

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

JUYHOCMHbLE:

- OCO3HaHWE OOYYAIOIIMMHUCS POCCHICKOW TPaKIAHCKON HICH-
TUYHOCTH;

- TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIIpe-
JEJICHUIO;

- HaJIM4Me MOTHUBALIMM K 00YYEHHIO U IUYHOCTHOMY Pa3BUTHIO;

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

- YYBCTBO TOPJAOCTH M YBaXXEHUA K HCTOPUU MU JOCTUKEHHUSIM
OTE€YECTBEHHON XMMHUYECKON HAayKH; XUMUYECKH I'PaMOTHOE [TOBEICHHUE B
npodeccHoHaNbHON JIEATENBbHOCTH M B OBITYy MpH OOpalleHHH ¢
XMMHUYECKUMHU BEUIECTBAMH, MaTepHUaIaMH U MPOLIECCaMU;

- TOTOBHOCTh K MPOJOJDKEHUIO OOpa3oBaHHUS U TOBBIMICHUS
KBaJMpUKAIMA B H30paHHON MNpOGECCHOHATBHON JEATEIIFHOCTH U
00BEKTUBHOE OCO3HAHHUE POJIM XMMUYECKUX KOMITETEHLIUH B 3TOM;

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

MemanpeomemHble:.

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

- CIIOCOOHOCTbH MX HCIIOJIb30BAHUS B MTO3HABATEIBHON M COLUAIIb-
HOM NPaKTUKE, TOTOBHOCTh K CAMOCTOSATEIBbHOMY IUIAHUPOBAHUIO U OCY-
IIECTBJICHUIO Y4eOHOU JeATeIbHOCTH, OpraHU3ali yueOHOro COTPYAHU-
4YecTBa C MeJarornyecKuMu pabOTHUKAMU M CBEPCTHUKAMHU, K YYaCTHIO B
MIOCTPOCHUH MHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;

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

- HUCIOJIb30BaHWE  Pa3NMYHBIX  BHUJAOB  TMO3HABATEIbHOMU
NEeSTeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYallbHBIX ONepaluuil (I0CTaHOBKU
3amaun, (GOpPMYITUPOBAHUS THUIIOTE3, aHalIM3a W CHHTE3a, CPaBHEHUS,
0000IIeHNs,, CHUCTEMAaTU3alli{, BBISBICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3el, TNOMCKAa aHAJIOroB, (OPMYIMPOBAHUS BHIBOJOB) JUIS PpEIICHUS
ITIOCTaBJICHHOM 3a/lauyd, NPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUsA
(HaOnrofeHusl, HAYYHOTO OKCIEPUMEHTA) Ui HW3YYCHHUS Pa3IMYHBIX
CTOPOH XHUMHYECKHX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET
HE00XO0MMOCTh CTAJIKUBAThCs B IpodecCHoHaTIbHOM chepe;

Tekyimuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

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

OneHka BBIMOTHEHUS
CaMOCTOATEIIbHOMN
paboTHI.

[TpomexyTouHas aTTe-
crarus B popme:

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

2 cemectp — audde-
PEHLIUPOBAHHBIN.

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

- ¢(OpPMHUPOBAHHOCTD MPECTABICHUN: O MAaTCPUATILHOM €IMHCTBE
MHpa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUH MPUPOJIbI; O MECTE U
3HAYCHWHM XMMHUH B CHCTEME €CTECTBEHHBIX HayK W €€ POJu B obecreue-
HUW YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIO-
THYECKOM, JHEPreTHYECKON 1 MUIIEeBOM 0€30MMacHOCTH, B pPa3BUTUH MEIH-
LMHBI, CO3JJaHUU HOBBIX MAaTEpUaJIOB, HOBBIX HMCTOYHUKOB HHEPTUHU, B
oOecrieueHny paIrMOHAIILHOTO TMPUPOJIONONB30BaHMs, B (OPMHPOBAHUA
MHUPOBO33PEHUS M OOIICH KyIbTYyphl YEIOBEKAa, a TAKKE DKOJIOTHUECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U IIPUPOIHOM Cpefie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYACT:
OCHOBOIIOJIAratoIIKMe MOHITHS (AOMOIHUTEIIBHO K CUCTEME TTOHATUH 0a30-
BOTO YPOBHSI) - U30TOIIbI, OCHOBHOE U BO30Y>KIECHHOE COCTOSIHUE aToMa,
TUOpUIM3AIMS aTOMHBIX OpPOMTAJICH, XUMHYECKass CBSI3b («O» M «T —
CBSI3b», KPATHBIC CBSI3H), MOJISIpHASI KOHIICHTPAIHS, CTPYKTYpHas Gopmy-
7ma, uzoMmepus (CTPYKTypHas, reomeTrpudeckas (LUC-TpaHC-U30Mepus),
THUIIBI XAMUYECKUX peakiuid (rOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC B HEOO-
paTUMBbIE), pacTBOPHI (UICTUHHBIC, JUCTIEPCHBIC CHCTEMbI), KPHUCTAILJIOTH 1T~
paThl, CTEIICHb JUCCOLMAIINH, JIEKTPOIN3, KPEKUHT, PUPOPMHUHT); TEO-
PUH U 3aKOHBI, 3AKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE
B OCHOBE NMOHHUMAHHS MPUYUHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBJIC-
HUM, COBPEMEHHBIE MPEACTaBICHUS O CTPOCHUHU BEILIESCTBA HA ATOMHOM,
MOJICKYJIIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEJICTABICHUS O MeXa-
HU3MaX XUMHUYECKUX PEaAKIUH, TEPMOJMHAMUYECKUX M KHHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O XUMUYECKOM PAaBHOBECHH, AUCIIEPC-
HBIX CHUCTeMaX, ()aKTOJOTUYECKHUE CBEJACHUS O CBOMCTBAaX, COCTaBE, MOJY-
YeHUH U OE30MaCHOM HKCIONb30BAaHUHM BAKHEHIIMX HEOPTaHWYECKUX U
OpPraHUYECKUX BEUIECTB B OBITY U MIPAKTUYECKON JACATEIHHOCTH YEIOBEKA;
OOIIMX HAYYHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOACTBA (Ha MpUMepe
MIPOM3BOJICTBA CEPHON KUCIIOTHI, aMMHUaKa, METaHoa, epepadboTKku Hed-
T™H);

- c(hOpMHUPOBAHHOCTh YMEHHUH BBIABISITH XapaKTEpPHbIC MPU3HAKHU
Y B3aMMOCBS3b U3YyYEHHBIX MOHITUH, TPUMEHATH COOTBETCTBYIOUIUE TO-
HATUSI TIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPTAHMYECKUX W OpraHuye-
CKHX BEILECTB M UX NPEBPAILECHU; BBISBIATH B3aUMOCBS3b XUMUUYECKHUX
3HaHUH C TOHSATUSMU U MPEJCTABICHUSIMU APYTHX MPEAMETOB i OoJiee
OCO3HAHHOTO TOHUMAaHHUSI W OOBSICHEHUS] CYIIHOCTH MaTepuaibHOTO
€MHCTBA MHUPA; UCIOJb30BaTh CHCTEMHbBIE XUMUYECKHE 3HAHUS TSI 00b-
SICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHOHAYUYHYIO
pUpoay;

- ¢c(hopMHPOBAHHOCTh YMEHUU HCIOJB30BaTh HAMMEHOBAHUS XU-
MUYECKHX COCIMHEHUA MEXTYHAPOIHOTO COK3a TEOPETUUYECKOW W TIPH-
KJIaJHOH XUMHUU U TPUBHAIbHBIE HA3BAHMS BELIECTB, OTHOCSIIMXCS K
M3y4EHHBIM KJIacCaM OPTraHUYeCKHX U HEOPTaHHMYECKUX COCTMHEHHI; hC-
MOJIb30BaTh XMMHUYECKYIO CUMBOIIMKY JJIsi COCTaBIeHUs GopMyl Heopra-
HUYECKHUX BEIECTB, MOJICKYJISAPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX, CO-
KpAIICHHBIX U CKENETHBIX) (POpPMYNT OpraHuYecKUX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIIUNA M PACKPBIBATh WX CYIIHOCTH: OKHUCIIHU-
TEJIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI MOCPEACTBOM COCTABJIEHUS DIICK-
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TPOHHOTO OayaHca ITHX PEaKIUi; peaKIuii HOHHOTO OOMeHa MyTeM CO-
CTaBJICHUSI MX TOJIHBIX U COKPAILIEHHBIX MOHHBIX YpaBHEHUM; peakuui
TUPOJIN3a, peakuil KOMIUIEKCOOOpa3oBaHusi (Ha MpHUMeEpe THAPOKCO-
KOMIUIEKCOB LIMHKA U aJIOMUHUSA); IOATBEPAKAATh XapaKTEPHbIE XUMHUYE-
CKHE€ CBOMCTBA BELIECTB COOTBETCTBYIOUIMMH 3KCIIEPUMEHTAMH U 3aIlH-
CAMH YPaBHEHUN XUMUYECKUX PEAKLIHIA;

- c(hOpMUPOBAHHOCTh YMEHHUI KJIacCU(PUIPOBATH
HEOpPraHUYECKUE M OpPraHMYECKHUE BEIIECTBA M XUMHUYECKHE PEaKLMH,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS U KPUTEPUU AJIsl KIACCHU(PUKALUU
U3Yy4aeMbIX XHMHUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTAaB U
Ba)KHEHIIIKEe CBOWCTBAa BEIIECTB, MNPUHAMICKAIIUX K ONpeAeTICHHBIM
KjlaccaM M TIpynnaM COEJUHEHMH (IIpOCThle BELIECTBA, OKCHJIBI,
THAPOKCHU/IBI, COJIM; YIIIEBOAOPObI, MPOCThIE 3(PUPHI, COUPTHI, (HEHOIBI,
aNIbJICTU/IbI, KETOHBI, KapOOHOBBIE KHCIOTBI, CIOXHBIE 3(PHUPBI, KHUPHI,
YTJI€BO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH ); MPUMEHATH 3HAHUS O COCTABE
U CBOMCTBaxX BEIIECTB /ISl SKCIEPUMEHTAJIBHOM TIPOBEPKU TMIIOTE3
OTHOCHUTENIbHO 3aKOHOMEPHOCTEH NpPOTEKAaHUS XMMUYECKUX pEeaKkUuid u
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHUS;

- c(OPMUPOBAHHOCTh YMEHUW MOATBEPXKAATh Ha KOHKPETHBIX
IpHUMEpPax XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CITIOCOOHOCTH OpraHudye-
CKUX COEIMHEHUH OT KPaTHOCTU M TUIA KOBAJIEHTHOW CBS3U («G» U «TT —
CBSI3b»), B3AaUMHOI'O BJIMSIHUSA aTOMOB U TPYII aTOMOB B MOJIEKYJlax; a
TaKk)Xe OT OCOOCHHOCTEH peanu3aliy pa3IuYHbIX MEXaHHW3MOB MPOTEKa-
HHUS pEaKIUi;

- c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM U BO30Y)X/I€HHOM COCTOSIHUM) U HMOHOB
XUMHUYECKUX 371eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst [I.1.
MenzeneeBa U UX BaJCHTHbIE BO3MOXHOCTH, MCIOJNB3Ysl MOHSATHUS «S»,
«p», «d-3NMEKTPOHHBIE» OpPOUTANHU, IHEPreTUUECKUE YPOBHHU; OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHMs CBOICTB XMMHUECKHX 3JIEMEHTOB U oOpa-
3yeMBIX UMH COE€AMHEHUH 0 MEepHoJaM U rpymmnam;

- BJIAJICHHE CHUCTEMOH 3HaHMI O METO/ax HAay4YHOT'O IO3HAHHUS 5B-
JIHUI NpUPOJIbl, UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKaX W YMEHUSIMHU
IIPUMEHSTH 3TU 3HAHUS IPU SKCIIEPUMEHTAIBHOM HUCCIIEI0BaHUH BEILIECTB
U 17 OOBSICHEHHUS] XMMUYECKUX SIBIICHUH, NMEIOLUX MECTO B MPHUPOJE
IIPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U B IOBCEHEBHON KU3HU;

- c()OpMUPOBAHHOCTh YMEHUU TMPOBOJIUTH pacueThl MO XUMHUYE-
CKUM (OpMyJiaM M YpaBHEHUSIM XUMHUECKUX PEAKLU C UCIIOIb30BaHUEM
¢u3nyecKux BeIUYUH (Macchl, 00beMa ra30B, KOJMYECTBA BEIIECTBA), Xa-
PaKTEPU3YIOINX BEUIECTBA C KOJUYECTBEHHOM CTOPOHBI: pacyeTsl 0 Ha-
XOXKICHUIO XUMHUYECKON (OpMyIbl BEIECTBA; pacdyeTbl Macchl (00bema,
KOJINYECTBA BEILECTBA) MPOAYKTa PEaKIMH, €CJIM OJJHO U3 UCXOJHBIX Be-
IIECTB TAaHO B BUJIE PACTBOpPA C ONPEIIETCHHON MacCOBOM J0JIE pacTBO-
PEHHOTO BEIEeCTBa WU JaHO B U30BITKE (MMEET MPUMECH); pacueThl Mac-
COBOHM WJIM 0O0BEMHON JOJNH BBIXOZA MPOIYKTa PEaKluu; pacdeThl TEIIo-
BOTO 3 eKTa peakiuii, 00beMHBIX OTHOIICHUH T'a30B;

- ¢hOPMHUPOBAHHOCTh YMEHHM MPOrHO3UPOBATh, aHAIM3UPOBAThH U
OLIEHUBATh C MO3UIMH SKOJIOTUYECKON OE30MaCHOCTH MOCIEACTBUS OBITO-
BOW U MPOU3BOJCTBEHHOW JIEATEIILHOCTH YEJIOBEKA, CBSI3aHHOW C Tepepa-
OOTKOI BEIIECTB; UCIOIb30BATh MOJIyYE€HHBIE 3HAHUS I IPUHATHS Tpa-
MOTHBIX PEIICHUN MPOOJIeM B CUTYaIUsIX, CBA3aHHBIX C XUMHEH;

- c()OPMUPOBAHHOCTh YMEHHUH CaMOCTOSITEIbHO IUIAHHUPOBATH U
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MPOBOAUTh XUMUYECKUHN HKCIEPUMEHT (IIOJIyYeHUE U U3yYEHHE CBOWCTB
HEOPTaHMYECKUX W OPTraHUYECKHX BEIISCTB, KAUCCTBECHHBIC PEAKIIUU YT-
JIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB U KUCIOPOJCOJEPKAlINX OpraHuye-
CKUX BEIIECTB, PEIICHHE IKCIEPUMEHTAIBHBIX 3a/1a4 10 PACIO3HABAHUIO
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB) C COOIIOACHHEM IPaBHI
6e30macHOro 00palIeHNs C BEIIECTBAMU M JIAOOPATOPHBIM 000pYI0BaHH-
eM, (opMyIUpOBaTh LEIN HCCIEAOBAHUSA, MPEIOCTABIATh B Pa3IUYHON
(dopme pe3ynbTaThl SKCIEPUMEHTA, aHATM3UPOBATh U OLEHUBATH MX J1OC-
TOBEPHOCTH;

- c(OPMHPOBAHHOCTh YMEHHUI OCYILECTBIISATH LI€JICHANPABICHHBIN
MOMCK XMMHUYECKON MHGOpMAIMU B Pa3IMUHBIX UCTOYHUKAX (HaydHas U
yueOHO-HayyHasi JUTEparypa, CpelCcTBAa MAacCOBOM HHQOpPMALUHU, CETh
WuTepHer u apyrue),KpUTHYECKHA aHAIM3UPOBATh XMUMHUUYECKYI0 HUHGOP-
Maluio, mepepadbaTeiBaTh €€ U HCIHOJIb30BATh B COOTBETCTBUU C IOCTAB-
JIEHHOM y4eOHOM 3a1a4ei;

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

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

HpOMe)l(yTO‘IHOﬁ aTrecranmmu oﬁyqaloumxcn Io ITHCHOMIIJIMHE

Iloxka3aTeu u KPUTECPHUH OICHUBAHNA KOMIIeTeH]_lI/Iﬁ
Iloka3arenu u KPUTCPHUH OLICHHUBAHUA KOMHGTGHHHﬁ, OIMKMCAaHHUC IMKaJ OLICHHUBA-

HUS COJICPIKATCS B MPUJIOKeHun 1.

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

MeToanueckue MaTepuasbl

Mertonuueckue mMaTepuainsl, OINPENEISIOINE MPOLUEIypbl OLEHUBAHUS 3HAHUM,
YMEHUH, XapakTepu3yroumx (GOpMHpPOBAHUE KOMIETEHIIMM, COAEpkKATCS B MPHIIOXKE-

HUH 1.
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Mpuiaoxenne 1
KoHTpo/IbHO-0LIEeHOYHBbIE CpeIcTBa
AJIs1 IPOBe/IeHUS MIPOMeKYTOYHOM aTTecTalliy M0 AUCUHUILJIMHE
O/1.07 XUMuUs

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 OCymCCTBIACT-
Csl Ha OCHOBE CJIEJYIOLIMX IPUHIIUIIOB!

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

a/IEKBaTHOCTU OLIEHKH — OLICHKAa BBINOJIHEHUS 3a/laHUil JOJDKHA MPOBOAUTHCS B OTHOIIECHUU
TEX KOMHGTGHHHﬁ, KOTOPBIC HGO6XOILI/IMI)I JIIA 3(1)(1)6KTI/IBHOI‘O BBIINTOJIHCHUA 3a1aHUA,

HaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 321[[8,HHI71 JOJDKHa 06JIaIIaTI> BBICO-
KOl CTENeHbI0 YCTOHYMBOCTU NPU HEOJHOKPATHBIX OLEHKaX YpOBHS C(HOPMHUPOBAHHOCTHU 3HAHMUH,
YMEHUH, MPAKTHYECKOTO OIBITA, OOMIKX U MPOPECCHOHATBHBIX KOMIIETCHIINN 00yJaroInXCs;

KOMIIJIEKCHOCTH OLIEHKH — CHCTEMa OLICHUBAHHUS BBIMOJIHEHUS 3aJJaHUi JIOJKHA TO3BOJISITh UH-
TErPAaTUBHO OIEHUBATH O0IIHE U POPECCHOHATBHBIC KOMIICTCHIIMHA 00YJarOIInXCs;

00BEKTUBHOCTH OLICHKH — OILICHKA BBIIOJHEHUS KOHKYPCHBIX 3a/laHUil J0JDKHA OBITh HE3aBU-
CUMOH OT 0COOEHHOCTEN NMPO(EeCCHOHATLHOW OPUEHTALIMM WIN NPEAINOYTEeHUM IpenoaaBareneil, ocy-
HIECTBIISIFOIUX KOHTPOJIb UJIU aTTECTALUIO.

[Tpu BBINOJSIHEHUU NPOLIETYP OLIEHKH 3a1aHUH UCIIOIB3YIOTCS CJIEAYIOLNE OCHOBHBIE METO/IbI:

- METOJ pacueTa NepBUYHBIX 0aJIJIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

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

Hcnonb3yetcs Ty OanbHas IIKaja Uil OLIEHUBAHUS pe3yIbTaTOB 00y4EHUsI.

IlepeBoy nsiTh GanbHOM KBl yUeTa Pe3yJIbTaTOB B MATH OAJbHYIO OLIEHOYHYIO MIKAJTY:

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

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

HO»

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

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

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

pH umeroT 3HaueHue 5,5:
Ilenounas;

Cnabo 1ienoyHas;
Kucnornas;
HeitrpanbHas.

CreneHp AuccolManum papHa 1:
VY CUJIBHBIX 3JEKTPOJIUTOB;

VY cnabpIX 3JIEKTPOIUTOB;

YV a30THCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

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

Boaopon

l'unpoxcua HaTpus — 3T0:
[I{eoup HaTpus;

Oxcup HaTpus;
A30THCTOKHCIIBIN HATPH;
CepHOKHUCIIBIN HATPUH.

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

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

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

Oxkcua HaTpusi.

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

B menounoi cpene;

B nHeliTpansHOl cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

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

C. Appennyc;

C.B. Jlebenes;

A.M. bytnepos.

BemecTBa, KOTOpbIE IPOBOJAT 3JIEKTPUUECKUM TOK:
DIEKTPOJIUTHL;

HensnextponuTsl;

JuctumpoBaHHas BOJA.

DIEKTPOTUTHIECKYIO JUCCOLMALINIO OTKPBLI:
C. Appennuyc;

C.B. Jlebenes;

H.H. Ceménos;

H.H. 3unun.

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

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

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

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

PactBop ritoko3sl;

PactBOp caxapo3sl.

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

«3BECTKOBOE MOJIOKOY;
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4, Tyman.

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

C.Appenuyc;

H.H.CemeHoBBIM;

Bant-T'odpdom.

el AN

CepHas Kuciora — 3710:

Cnabas KHCII0Ta;

CuiibHast KHCIIOTa;

OIIHOOCHOBHAS KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHASI KUCIIOTA.

BwpNE©

B 3aganusx 21-24 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKAY COAEPKAHNEM NEePBOro W
BTOPOro CTOJ00B. OTBET 3anuChIBACTCS B TA0JIHILY.

21.YcTaHoBUTE COOTBETCTBHE MEXKAY (POPMYIIOH BelecTBa U KJIaCcCOM/TPYIIION,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHT: K KaXKIO0N MO3UIUH,
0003HaYeHHOM OYyKBOIi, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UINIO, 0003HAUYECHHYIO

U (poi.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpennue

b) KF 2) OKCHJIBI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyrolre

4) COIM KUCTIBIC
22. YCTaHOBUTE COOTBETCTBHE MEX Ty (POPMYIIOH BEIIECTBA M KIACCOM/TPYIIION,
K KOTOpOMY(-0ii) 3TO BEIIECTBO MPUHAJUICIKUT: K KaXKIOH O3UIIHH,
0003HaYeHHOI OyKBOI1, M0A0EpPUTE COOTBETCTBYIOILYIO O3UINIO, 0003HAUYEHHYIO

UG poil.

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

B) KCr(S04), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBUE MEX/1y Ha3BaHUEM BEILIECTBA U KJIaCCOM/TPYIIIOH,
K KOTOpOMY(-0Oi1) 3TO BEIIECTBO MPUHAIIEKHUT: K KaXkKI0H MO3UILINH,
0003HaueHHOH OYKBOM, MO10EPUTE COOTBETCTBYIOILYIO MO3UIUI0, 0003HAYEHHYIO

uudpoi.

A) SO4 1) comnpb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopumblii THIpOKCU

') MnO 4) KMCIIOTHBIN OKCH]T

5) OCHOBHO# OKCHJI

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

1 dpoi.

A) Cr(OH)2NO3 1) cmemnranHas coib
B) Cr(H2PO4)3 2) Kucnas coJib

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

4) nBOWHAs COJIb
B 3aganusax 25-28 orBeTr HEOOX0AUMO 3aNIMCATH B VCTAHOBJCHHOM /i oTBeTa nmoJe. OrBeTrom
MO:2KeT ObITH IIM(pa, 0TIAeJLHOE CJI0BO, CJIOBOCOUYETAHHE. (3aKpbITasa hopMa)
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25. Ilpopomxure NpeUIoKEHHUE: BaJEHTHBIA Yroa Npu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTaBJISIET

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

27. Ilpopomxure NpeyioKEeHHUE: aJIKEHbl — 3TO YIJIEBOAOPO/bl, UMEIOLIKE. . .

28. IIponomxuTe NpeioKeHne: BelecTBa OyTaH U IEHTaH 110 OTHOLIEHUIO APYT K IPYTY SBISAIOTCS. ..
B 3aganusx 29-30 oTBeT HEOOX0AMMO YCTAHOBHUTH NPABUIBHYIO N0C/I€/10BATEJbHOCTD AeHCTBHI.
OTBeT 3anKMChIBACTCH B TA0JAUIY

29. YcTraHoBUTE MOCIEN0BATEIBHOCTh YACTH TOMOJIOTHYECKOIO Psi/ia aIKaHOB:

A) iporian

b) nenran

I') metan

) 6yran

E) aran

30. YcraHOBUTE N1OCIIEN0BATEILHOCTh MEXaHU3MA PAJUKAIbHBIX PEAKLUN 3aMEIIECHNUS:

A) oOpBbIB 11€TTH

b) 3apoxxnenue (MHULMUPOBAHUE) LIEITU

B) paszButue nenu

I[IpuMepHbIe NPpAKTHYECKHE 3aTaHUS

3agauu:

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

2. B 2 1 pacTtBOpa cepHoii kucnotsl cogepxutcs 456 r H , SO 4. Paccunraiite MmaccoByro
JIOJTF0 PaCTBOPEHHOTO BEIIECTBA, YUUTHIBAS, UTO IUIOTHOCTH pacTBopa pasHa 1,14 r/mir.

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

4, B 1 kxr 60 %-ro pactBopa conu no6asunm S0 r 3Toi conu. KakoBa MaccoBasi 10J1s COTU
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH A0 JECATHIX.

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

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

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

8. [Tpu B3aumopeicTBUN KalbIusl ¢ BOAON oOpa3oBanock 0,3 MOJIb THMAPOKCUIA KAJIbLUS.
Kakoii 06beM Boopoaa( B IMTpax, H.y.) IPU 3TOM BBIIEIUIICS ?

9. N3 250 r pacTBOpa MOBapeHHOM COJNM C MaccoBOW nosied 15 % Bwimapuiau 3 T BOABI.
Omnpenenute MacCOBYIO JIOJIIO COJIM B TIOJTy4YEHHOM PacTBOPE.

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

xjopuaa kanus 15 % st momyueHus pactBopa ¢ MaccoBou jgoineid 17 % ?

1.3.2. Kpurepuu oueHKu

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

OtBeT cunTaeTcs NpaBUIbHBIM, €CIIU:

- [IpY OTBETE Ha BOIIPOC 3aKPHITO (OPMBI ¢ BELIOOPOM OTBETa BBIOpaH MPaBUIIbHBIN OTBET;

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

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

- IIpY OTBETE€ Ha BONPOC HA YCTAHOBJIEHHWE COOTBETCTBUS, €CIM COIOCTABJIECHUE IMPOU3BEIEHO
BEPHO I BCEX Map.
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Kpurtepun onieHKH pe3yibTaTOB BBINOJHEHHS 32JaHUA «TECTHPOBAHUE»

Kon-Bo MaxkcuManbHBIN O0aT
BOIPOCOB
1 | Paznen 1.06mas u Heoprauu4eckas XuMus 20 20*0,1
5 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurepuu ounieHKH pe3y/ibTaTOB BbINOJHEHHS MPAKTHYECKOI0 Bannel B cooTBeTCTBUHI
3alaHus C KPUTEPUSIMU OLIEHKH
1| Odopmienne yciioBus 3agaHust MaxkcumasbHbIi 6211
—0,2 6a/1a
- BEpHO O(OPMJICHO YCJIOBHE 3a/1aYH, MPEICTABICHBI BCE XUMUYCCKUE 0,2
BEJIMUMHBI
- ycioBHE 3aJaHus O(POPMIIEHO C HE3HAUYUTEITHbHBIMH HETOYHOCTSIMU,) 0,1
MIPEJICTABJICHBI HE BCE XUMHYECKHE BETUYHHbI
- yclioBHe 3a1aHusi 0OPMIICHO HEBEPHO 0
2 | Acnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumanbHbIi 6211
—0,3 6am1a
- BepHO O0O3HAYEHBI CHMBOJIBI B YCIIOBHH 33/a4M U B (popmyiax, ucH 0,3
MOJIb3YEMBIX B PELICHUH 331a4U
- BepHO 0003HAYEHBI CUMBOJIBI B YCJIOBUH 3aJlauH, JOIylieHa | HeTouH 0,2
HOCTb B (hOpMyIax, UCIONb3yEeMbIX B PEIICHUU 3a7au
- nomyieHa | HETOYHOCTh MpU 0O03HAYEHUH CHMBOJIOB B YCJIIOBHH 32+ 0,1
nadd, | HeTOUYHOCTH B (pOpMyIax, UCIOIb3YEMbIX B PEIICHUH 3aa4H
- JIOMYIIEHO 2 1 0ojiee HETOYHOCTH MPU 0003HAYCHUH CHUMBOJIOB B YCH 0
JIOBUU 3a7auM, 2 U Oojee HETOYHOCTEH B (OPMYJax, UCMOIb3YEMBIX B
pelIeHNH 3a1a91
3| Cob.1i01eHUEe AITOPUTMA pelleHus MaxkcumanbHbIN 6211
—0,1 6anna
- pellieHHe 3aJ]aul OCYILECTBIIAETCS M0 AITOPUTMY: 3alHCh HEOOXOIH 0,1
MBIX XUMHUYECKUX (OpMyJI,BepHasi paccTaHOBKa KO3((UIMEHTOB, Ma-
TEMaTUYeCKUH pacd€éT MpPaBUIIBHO MOJ00pPaHHBIX KO3()(UIIMEHTOB Hpe-
IICHUE TI0 XUMUYECKON (hopmyIie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | IlepeBoa enMHUL M3MepeHUs (pU3MYECKUX BeTUYMH B MexKayHa- MaxkcumasbHbIH 0211
poanyio cucremy exunun (CH) —0,3 6anaa
- BEPHO IepeBEICHbl pacyeThl epeBoJia BCEX €IUHUIL H3MepeHUs (- 0,3
3MYECKUX BeJIMYUH B MexayHapoaHyto cucremy enunul (CH1)
- pomymieHa |1 ommOKa MpH NPOBEIEHUM pacyeTa MepeBoAa €IUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXIyHAPOIHYIO CHCTEMY €IHHUI]
(CH)
- JIONyIIEHBI 2 OMMOKHM NP MPOBEACHUM pacyera MepeBoja eIUHUI] 0,1
u3MepeHus (PU3NYECKUX BEIWYMH B MEXIyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBE/IEHBl PacyeThl IEPEBO/IAa BCEX eIUHUL] U3MEPEHUs 0
buznyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XuMHUYeCKUX (opMyJI VISl pelieHus 3a1a4u MaxkcumasbHbIH 0211

— 0,4 6anna

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

0,4
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CHMBOHHKOﬁ, HeO6XOI[I/IMI>Ie AJid YCTAaHOBJICHUS COOTHOIICHUSA CYIICCT-
BYIOILICTO MCKIY (I)I/I3I/I‘-IGCKI/IMI/I BCJINMYHUHaAMH

- IIpaBUJIbBHO COCTaBJICHbBI YPAaBHCHH, CBA3BIBAIOIIHUEC XHUMUUYCCKHE BEC-
JIMYHMHBI

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

- NPAaBUJIBHO COCTABJIEHbl YPABHEHUS, CBSA3bIBAIOLIME XUMUYECKUE BE-
JINYUHBI

0,3

- (dopMyIBl 3amKMCaHbl OCIE0BATEIBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHM C CHUMBOJIUKOH, HEOOXOIUMOM /AJisi YCTAaHOBJICHHUS CO-
OTHOILICHHUS CYIIECTBYIOIIETO MEXKAY XUMUYECKUMH BETMYMHAMU

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

0,2

- (dopMyIIbl 3aMKCcaHbl HETIOCIE0BATEIbHO, HEBEPHO 3amucana 1 ¢op-
MyJia B COOTBETCTBHH C CUMBOJIUKOW, HEOOXOIMMOM AJIsl YCTAaHOBJICHUS
COOTHOIIEHUS CYIIECTBYIOIIETO MEXY XUMUUECKIMH BETMYMHAMHU

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

0,1

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

MaremaTu4ecKkue pacyersl 10 XMMUYECKUM (popMyJs1aM, KOTOPbIE
XapaKkTepu3ylT paccMaTpuBaeMoe sIBJICHHE ¢ KOJIMYeCTBEHHOM
CTOPOHBI

MakcuMaJbLHBIA 02171
— 0,4 6a;10B

- BEPHO MPOM3BEACHHI BCE MAaTEMATUYECKHUE PACUETHI 10 BCEM XUMHUYEH
CKUM (QopMyJaM B COOTBETCTBHHM C €AMHHUIIAMU HM3MEPEHUN XHUMHUYe-
ckux BennuuH (CH);

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

0,4

- BEPHO MPOU3BEJCHBl MATEMAaTUYECKHE PACUETHI IO BCEM XUMHYECKUM
dbopMysiaM B COOTBETCTBUU C CIUHHUIIAMHU U3MEPCHHI XMMHYCCKHX Be-
mnaun  (CH),

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

0,3

- HEBEPHO MNPOU3BEACH MATEMATHYECKHM pacuer 1o | XUMHYEeCKOH
dbopMyIne, HO B COOTBETCTBHM C €IUHHUIIAMH M3MEPEHUN XUMHYECKHX
BennuuH (CH);

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

0,2

- HEBEPHO TMPOM3BEACH MaTeMAaTHUECKUW pacdyeT Mo | XUMHUYECKOU
dbopmyrne 0Oe3 yKazaHUs EAWHUI] W3MEPEHUN (PU3NUECKHX BEIUYHH]
(Ch);

- BCC pE3yJbTaTbl MAaTCMATUUYCCKUX PacCdYCTOB COJACPIKAT TOJIBKO III/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 COJICPIKUT BEPHBIN OTBET 0,1
- 3a/1a4a He COJICPXKUT B KOHIIE PEIICHHs BEpHOTO OTBETA 0
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8| YcTHOE 00BbsiCHEeHH e pellleHUus 3a1a4u MakcuMaabHbIH 0211
— 0,2 6a/10B

- OOBSICHEHUE pEIICHUS 3aJaHus MOCJIEeIOBATEIBHO, CBSA3HO, JOTMYHO, 0,2
BBIBOJI pT'yMEHTUPOBAH U 00OOCHOBAH; MPABUIHLHO U OOCTOSATENHHO J1a-
eTCsl OTBET (OTBETHI) Ha COIMYTCTBYIOIINE BOMIPOC (BOMIPOCHI)

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

- 3HAYUTEIBHO HAPYIIEHa MOCIEI0BATEIbHOCTD, JIOTUKA OOBSICHEHUS] 0
pemieHus: 3afaHusi (CTYACHT HE MOXET OOBSICHUTH, KakuM 00pazoM
IPUILENT K PELICHUIO 3a/1aHus1), BBIBOABI HE MOT'YT CUMTAThCS apryMEH-
TUPOBAHHBIMU 1 OOOCHOBAaHHBIMU; CTY/ICHT UCIBITHIBACT 3HAUUTEIHHBIC
3aTpyJHEHUS], OTBEYAsl HA COMYTCTBYIOIIME BOIPOCHI

UTOro 2

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

1.5. YueOHO-MeTOANYEeCKOEe U HH(POPMALMOHHOE 00ecrieyeHHe /IJIsl IPOBeIeHUs MPOMEKY-
TOYHOI aTTecTANMU

1. AndunorenoBa, N.B.Xumus: ydeOHUK U MPAKTHKYM JUIs CPEIHETO MPOPECCUOHATHLHOTO
obpazoBanus/ .B.Audunorenosa, A.B.baokos, B.A.IlonkoB.— 2-¢ u3n., ucnp. u gon.— MockBa:
WznarensctBo FOpaiit, 2020.— 291¢c.— https://urait.ru/

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

3. EcrectBo3nanue. Xumust/ I'abpuensn 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. Ilonkos.- 2-e u3x., ucnp. u gomn.- Mocksa:
WznarensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonotHUTE/ILHBIE y4eOHbIe U3TaHUS

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

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

7. I'muuka, H.JI. O0mas xumus : yuebHoe nocobue / ['muaka H.JI. — Mocksa: KuoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTepHeT-pecypcsl

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

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

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

MeTtoauyeckue yKa3aHus 1JIsl 00y4al0IUXCs 0 OCBOSHUIO TUCIIHIIJIHHbI

11. Meronuyeckue yka3aHus A7l O0y4YaroIMXCs MO BBHIMTOTHEHUIO TPAKTHUECKUX padoT.

12. Meronuyeckue yka3zaHUs JJIs 00y4JaroNIuXCs IO BBITOJIHEHUIO Ta00paTOPHBIX paboT

13. Meronuyeckue yka3zaHus A5l 00y4YaroIuXcs MO BBIMOIHEHUIO CAMOCTOSATENBHBIX paboT
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