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1. TIACTIOPT PABOYEW MPOTPAMMBI YYEBHOW IACHUILIAHBI
OJ1.07 XUMUS

1.1 Ob6aacTh npuMeHeHUs1 padoveil MPOrpaMmbl

Pabouas mporpamma y4eOHON AUCHMIUIMHBI SBJISIETCS YACTHIO IPOrPAMMBI 01~
TOTOBKHU crernuaauctoB cpeanero 3BeHa (ganee — I[IICC3) B coorBercTBUU ¢ PI'OC
CIIO no cnenmansHocTH 44.02.06 [Ipodeccronansuoe oOyuenue (1o oTpacisim).

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

1.3 lleiu 1 TpeGOBaHUs K pe3yJIbTaTaM OCBOCHHS YU4eOHOM JMCIHIIIHHbI:

B pesynbrare ocBoeHUs yueOHOM TUCHUIUIMHBI O0yUYaIOUIUICs JOKEH T0CTUYb
CIIEAYIOIINE PE3YIIbTATHI:

JIUYHOCMHbLE:

- OCO3HAHHE 00YYaIOIIUMUCS POCCUIICKON IPaKIaHCKOM WIEHTUYHOCTH;

- TOTOBHOCTB K CaMOPa3BUTUIO, CAMOCTOSATEIIBHOCTA U CAMOOIIPEIEIICHHUIO;

- HAJIMYME MOTUBAIIMHU K OOYYEHHIO U JIMYHOCTHOMY Pa3BHUTHIO;

- [IeJICHANPaBJIECHHOE Pa3BUTHE BHYTPEHHEN NMO3UIMM JIMYHOCTH HA OCHOBE Y-
XOBHO-HPaBCTBEHHBIX IEHHOCTEW HapoAoB Poccuiickont denepannn, UCTOPUIECKUX U
HAllMOHAIBHO-KYJIbTYPHBIX TPagulUi, (POPMUPOBAHUE CUCTEMBI 3HAYUMBIX IIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIMOHHOTO MHUPOBO33PEHMS, MPABOCO3HAHUS,
HKOJIOTUYECKOM KYJIBTYpPbl, CHOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE IJIaHBI;

- YyBCTBO TOPJIOCTH M YBAKE€HUS K HUCTOPUU M JIOCTHIKEHHUSIM OTEUECTBEHHOM
XMMHUYECKON HAyKH; XUMHUYECKHM TIpaMOTHOE IMOBEACHHE B MNPOQeCcCHOHAIBHOM
JESITEIBHOCTH M B OBITY IIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMM, MaTepHallaMu
U IIPOLIECCAMU;

- TOTOBHOCTb K IPOJIOJDKEHUIO 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 JUIsi TIOBBIIMICEHHS COOCTBEHHOTO HHTEIUIEKTYaJIbHOTO
pa3BUTHS B BHIOpaHHON TPO(ecCHOHATBHOM eI TeIbHOCTH;

MemanpeomemHbie:

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

- CIOCOOHOCTH MX MCIIOJIb30BaHUS B MMO3HABATEIBHON M COLIMATILHON MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IJIAHUPOBAHUIO U OCYILECTBJICHHUIO Y4eOHOU nes-
TEJIBHOCTH, OpPraHU3aIMi yueOHOTO COTPYIHUYECTBA C MEJAarornyeCKuMu pabOTHUKA-
MU U CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHUU MHAMBHUIYabHOW 00pa3zoBaTeIbHON
TPaeKTOPHH;

- OBJIAJICHUE HaBBIKAMU y4eOHO-HCCIICIOBATEIBCKOM, TPOSKTHOM U COIUATBLHOM
NEeATEIbHOCTH;



- HUCHOJB30BAaHME pA3IUYHBIX BHUJOB IIO3HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX ONEpanuil (MMOCTAaHOBKHM 3ajaud, (HOpMYIHpPOBAHMS
TUIIOTE3, aHAJIU3a U CUHTE3a, CPAaBHEHUS, 0000IIEHUs, CUCTEMATU3alliH, BbISBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBsI3€H, TOMCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJOB) JJIs
pelIeHHs TOCTaBJICHHOM 3a/layd, MPUMEHEHUE OCHOBHBIX METOJOB IO3HAHMS
(HaOnrofieHNs, HAY4YHOIO S3KCIEpUMEHTa) /I M3Y4YeHHUs pa3jMyYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M IIPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTb
CTaJIKUBAThCA B MpodeccuoHalbHOi cdepe;

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

- chopMHpPOBAaHHOCTH MPEJCTABICHUIA: O MaTepUATHHOM €IHMHCTBE MUpA, 3aKO-
HOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUW NMPUPOIBL; O MECTE U 3HAUEHUU XUMHHU B CH-
CTEME €CTECTBEHHBIX HayK U €€ POJIM B 00E€CIIEUeHUN YCTOMYUBOTO PA3BUTHUS YEIOBE-
YeCcTBA: B PELICHUHU MPOOJIEM SKOJIOTMUYECKOM, SJHEPreTHYeCKON U MUILEBOM Oe3omac-
HOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHMM HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHHKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOIO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, @ TAK)KE IKOJIOTMUECKH 0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpesie;

- BJIaJICHUEC CHUCTEMON XMMHUYECKHUX 3HAHWW, KOTOpas BKIIIOYAET: OCHOBOIMOJIA-
TaroIIfe TMOHATHUS (JOTOJHUTEIHHO K CUCTEME TTOHITHI 6a30BOTO YPOBHS) - U30TOIIBI,
OCHOBHO€ M BO30Y)KJIEHHOE COCTOSIHHE aToMa, TMOpUAM3aIis aTOMHBIX OpOHUTaleH,
XUMHYECKasi CBSI3b («O» U «TT — CBSI3b», KPATHBIE CBSI3U), MOJIIpPHAs KOHIICHTPAIIHS,
CTpyKTypHasi ¢opmyrna, wu3oMmepust (CTpyKTypHas, TreoMeTrpuyeckas (LIuc-TpaHc-
M30MEpHsl), TUIIBI XUMUYECKUX PEAKLM (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 HaJIMOJIEKYJISIPHOM YpPOBHSX; IpeACTaBiie-
HUSL O MEXaHM3MaX XMMHUYECKHX PEaKIMM, TEPMOAMHAMUUYECKUX U KUHETUYECKHX 3a-
KOHOMEPHOCTSAX UX MPOTEKAHMS, O XUMUYECKOM PaBHOBECHH, TUCIIEPCHBIX CUCTEMaX,
(dakTONIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTaBe, MOJYyYEeHUH U OE30MacHOM HC-
M0JIb30BaHNHU BOKHEHININX HEOPTAHUYECKUX M OPTAaHUYECKUX BEIIECTB B OBITY M MpaK-
TUYECKOW NEATETHLHOCTH YeOBeKa;, OOIIMX HAYYHBIX MPUHIMUIAX XUMHUYECKOTO IMPO-
U3BOJICTBA (HAa MpUMEpPE MPOM3BOACTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJa, Tiepe-
paboTku HeDTH);

- ¢(hOpMHPOBAaHHOCTH YMEHUH BBISIBIISITh XapaKTePHBIC MPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX MOHSATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS MPHU ONMHMCAHUU CTPOE-
HUS U CBOMCTB HEOPTraHMUECKUX U OPraHMYECKHX BEIECTB M MX MPEBPAILCHUH; BbIsB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUU C MOHATUSMHU U TNPEACTABICHUSMHU APYTUX
peIMETOB AJisi 00Jiee 0CO3HAHHOTO TTOHUMAaHUS U OOBSCHEHUS CYIIHOCTH MaTepHallb-
HOTO €TMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHBIE XUMUUECKHUE 3HAHUS JIJIs1 OOBICHEHUS
U TIPOTHO3WPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHOHAYUHYIO IPUPOLY;



- c(pOpMHUPOBAHHOCTh YMEHHM HCIOJIB30BaTh HAMMEHOBAHUS XUMHUYECKUX CO-
€AUHEHU MEXKIYHApOJHOIO COK03a TEOPETUYECKOW M MPUKIATHON XUMHUHU U TPUBU-
aJbHbIE HA3BAaHUS BELIECTB, OTHOCSIIMXCS K N3YYEHHBIM KJIacCaM OPTaHMYECKUX U HeE-
OpTraHUYECKUX COCIMHEHUN; UCTOIb30BATh XUMHUECKYIO CHMBOIUKY ISl COCTaBIICHUS
GbopMys HEOPraHUYECKHX BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKPAIIIEHHBIX U CKEJIETHBIX) (hOPMYJI OpraHUYECKUX BEUIECTB; COCTABISATh YpaBHEHUS
XUMUYECKUX  pEaKUMid U pacKkpblBaTb  UX  CYIIHOCTb:  OKHCIWTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM COCTABJICHUS AIEKTPOHHOTO OajaHca ATUX
peaKkIuii; peakinuii IOHHOro OOMEHA MYTEeM COCTABJICHUS MX TOJIHBIX U COKPAIIEHHBIX
VWOHHBIX YPaBHEHHUI; pEaKklHil TUAPOIN3a, PEaKMil KOMIUIEKCOOOpa3oBaHus (Ha MpH-
Mepe T'HJIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUSA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMHU U 3aMMUCSIMHU YpaB-
HEHHUM XMMHUYECKHUX PEAKIIUM;

- c(hOpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCKHUEe BEIIECTBA M XHUMUYECKHE pEaKIMH, CaMOCTOSTEIbHO BBIOMPATH
OCHOBAaHMSI U KPUTEPHUM ISl KJIACCU(PUKALMKU H3YYaEMBIX XHMHUYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTaB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMNICKAINIMUX K
OTIpPEJICTICHHBIM KJIaCCaM U TpYIIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHU/IBI,
THAPOKCHUIBI, COJIA; YTIEBOAOPOJIbI, MPOCThIe dPUPHI, CHUPTHI, (HEHOIBI, aIbIAECTUIbI,
KETOHBI, KAapOOHOBBIE KHUCIOTHI, CIIOKHBIC J(PUPHI, KUPBI, YIICBOAbI, AMHUHBI,
AMUHOKHCJIOTBHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIIBHON MTPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHUS;

- ¢(hOPMUPOBAHHOCTh YMEHUM MOJTBEPKIaTh HA KOHKPETHBIX MIPUMEpax Xapak-
TEp 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUMN 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 ITPOTEKAHUS PEAKIUN;

- cOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30Y>KJICHHOM COCTOSTHUH) U MOHOB XMMHUYECKHUX JJIEMEHTOB 1-4 Te-
puonoB Ilepuoanueckoit cuctemsl .M. MeHnneneeBa u ux BAICHTHBIE BO3MOXXHOCTH,
UCIIOJIB3YsI TIOHATHSI «S», «P», «d-d2JIEKTPOHHBIC» OPOUTAIIN, YHEPTETUIECKUE YPOBHU;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB M 00pa3ye-
MBIX UMM COEUHEHUH IO MEPHUOIaM U TPYIIaM;

- BJIQJICHUE CUCTEMOW 3HAHUM O METOAAX HAYYHOTO MO3HAHUS SABJICHUW MPUPO-
JIbI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MPUMEHATH 3TH 3HAHUS MPU
HKCTIIEPUMEHTAILHOM HUCCIEOBAHUM BEIIECTB M I OOBSICHEHUS XUMHUYECKUX 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 KOJIMYE-
CTBEHHOUH CTOPOHBI: pacUeThl IO HAXOXACHUIO XUMUYECKON (DOPMYJITBI BEIECTBA; pac-
YeThl MacChl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIH OJIHO U3 HC-
XOIHBIX BEHIECTB JAHO B BHJIE PACTBOPA C OMNPEAECIECHHOM MACCOBOW JIOJEW PaCTBO-
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PEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBOW HIIU
00BEMHOM JI0JIM BBIXOJIa MPOAYKTA PEAKIUHU; PACUEThl TEIUIOBOTO 3 (eKTa peakiuid,
00BEMHBIX OTHOILIEHUH Ta30B;

- ¢(hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH C
MO3ULUNA IKOJOTUYECKON 0€30MacHOCTH MOCEACTBUSI OBITOBOM M MPOU3BOJICTBEHHON
JeSATEeILHOCTH YeJIOBEeKa, CBSI3aHHON ¢ MepepadOTKOM BEIIeCTB; 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 PA3JIMYHBIX KJIACCOB U KHC-
JIOPOJICOIEPKAIIMX OPraHUYECKUX BEIIECTB, PENICHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
pacro3HaBaHUIO HEOPTaHUYECKUX U OPTAaHUYECKUX BEIIECTB) C COOJIOICHUEM MPABUI
0e3omacHOro OOpalleHusl C BellecTBaMu U J1abOpaToOpHBIM 000pyI0oBaHuEM, (Hopmy-
JUPOBAThH 1I€JIM UCCIICAOBAHMS, MPEJOCTABIATh B Pa3IMUHON (HOpMe pe3ynbTaThl IKC-
IIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(hOPMHUPOBAHHOCTh YMEHUM OCYIIECTBIISTH II€JICHANPABICHHBIN MOMCK XUMU-
4yecKoi MH(popMaIuy B pa3UYHbIX UCTOYHUKAX (Hay4YHas U ydyeOHO-Hay4YHas JTuTepa-
Typa, CpeicTBa MaccoBoi MH(opMaluu, cetb MHTepHET U Ipyrue),KpUTHYECKH aHa-
JU3UPOBATh XUMHUUYECKYI0 HH(DOpMaIuio, mepepadaThiBaTh €€ U UCIOJIH30BaTh B COOT-
BETCTBUU C MTOCTABJIICHHOW y4eOHOI 3a/1aueii;

- c(popMHUPOBAHHOCTh YMEHUW OCO3HABAaTh OMACHOCThH BO3JICUCTBUS HA YKUBbBIC
OpPraHu3Mbl OINPEICIICHHBIX BEUIECTB, MIOHUMAsI CMBICIT TIOKA3aTelIsl MPEACIbHON AOY-
CTUMOM KOHIEHTpAILUM, U MOACHATh HA MPUMEPAX CHOCOObI YMEHBIICHUS U MPEIOT-
BpAILICHUA UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHO T CIMILTUHBI:
MakcumanbHOU yueOHOM Harpy3ku o0ydaromierocsi /8 4acoB, B TOM YHCIIE:
- 00513aTeNbHOM ayTMTOPHON yueOHOM Harpy3ku oO0yuatromierocst 78 4acos.



2. CTPYKTYPA U COJEP) KAHUE YUEFHOM JJUCITATIJINHBI
2.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HO padoThl

Bun yueOHO# paOOThI O0bem B
Jacax
O0bem 00pa3oBaTeIbHOI NPOrpaMMBbl Y4eOHOM IMCUHUIIIIMHBI /8
Oo0s3aTesbHAsA ayAUTOPHAs y4eOHAasi HATPY3Ka (BCero) /8
B TOM YHCJIE:
TEOPETHUECKOE 00yUeHUE 48
PAKTUYECKUE 3aHITHUS 20
71a00paTOPHBIC 3aHITHS 10

CamocTosiTesibHasi paboTa 00y4aromerocsi (BCero)

IIpomexyToUyHAs aTTeCTALMA:

- npyrue (opmbl KOHTpOJIS (CpeAHHil Oayul MO TEeKyLIMM OLIEHKaM
ycreBaeMocT) — 1 cemecTp;

- i PpepeHIMpPOBaHHBIN 3a4eT -2 CEMECTP.




2.2 TemaTuyecKuii iIaH u coaepkanue yueoHoi gucuumiauabl O1.07 Xumus

Konpt
FHauMCHOBAHKE PasIEioB Copneprxanne yueOHOTO MaTepHala, 1ad00opaToOpHbIC M MPAKTHICCKHUE 3aHATHA, CaMOCTOATENbHAS pabota oOy4aro- O6vem | Vposens ;s;g;;z::g;&
oM mierocs, Kypcosas padota (IpoekT) (eciu npenyCM}(I);[;IeII{II;II;,H Igslme BUZBI YI€OHOH pabOTHI B COOTBETCTBUH C y4e0- 4acoB | ocBOGHMS | KOTOpHIX CTIOCOG-
CTBYET DJIEMEHT
TIpOrpaMMBblL
1 2 3 4 5
1 cemecTp 34
Pa3zgea 1. OcHOBBI cTPOEHUS BelleCTBA 6 JIMYHOCTHBIE,
METAINPECIAMCTHBIC
Tema 1.1. Copaepxxanue yuyeOHOIro MaTepuasa 4 M NpCAMCETHBIC
CTpoenue aToMOB KOMICTCHIIH B
Y S—— CoBpeMeHHast MOJIC]Tb CTPOeHUST aToMa. CUMBOJIMYECKHUN S3bIK XMMUU. XUMHUYECKUN 3JIEMEHT. gﬁéBgTCZBﬁﬁHerg
MEHTOB H HPUPOJA DnektpoHHas KoHpwurypamus atoma. Kiaccudukaruss XUMHYECKHX 3JIeMEHTOB (s-, p-, d- ob1mero r())6pa30—
XHMHYecKoii cBs3u | 2IEMEHTHI). BaneHTHbIe 51€KTPOHEL. BaleHTHOCTL. DIIEKTPOHHAS IPUPOAA XMMUYECKOW CBA3U. 2 1 BAHS, yTBep-
DIIeKTPOOTPHUIIATEIILHOCTh. BHIBI XUMHUYECKON CBSI3M (KOBaJCHTHAs, MOHHAS, METAJIMYCCKAs, JKJIEHHOTO TIPHKa-
BOJIOPOJIHAS) U CTIOCOOBI €€ 00pa3oBaHuUs. 3oM  Munucrep-
cTBa 00pa3oBaHUSA
IIpakTuyeckoe 3ansaTue 1. Pemenue 3aqanuii Ha UCIOJB30BaHUE XUMUYECKON CHMBOJUKH U u Haykn PO or
Ha3BaHUM COECJAUHEHUN 10 HOMEHKJIAType MEKIYHAPOAHOIO COK3a TEOPETUUECKOW U MPUKIA- 17.05.2012 No 413
HOM XMMHUM W TPUBUAIBHBIX HA3BAHHUM JIJI1 COCTABJICHUS XUMHUYECKUX (OPMYJ TBYXaTOMHBIX
coeuHEeHUH (OKCHUIIOB, CYNb(PUA0B, THAPUAOB U T.I.) U IPYTHMX HEOPTaHMYECKUX COEIUHEHUI
OTAEJBHBIX KJIACCOB. 9 3
IIpakTueckue 3aaHusl Ha YCTAHOBJIEHUE CBS3U MEXKIY CTPOCHUEM aTOMOB XMUMHUYECKHUX DJIe-
MEHTOB U MEPHOJIUYECKUM U3MEHEHHEM CBOMCTB XUMHUYECKHX JIEMEHTOB M UX COCAUHECHHI B
COOTBETCTBUHU C MOJ0KeHUEM [IeproInuecKoi CUCTEMBI.
Hcnonw3ys npasuiio ['yHa, Hanucath 3aeTpoHHOrpaduyeckue GopMyIibl 3JIEKTPOHHBIX KOH(DU-
rypanui p2 , p4, d’.
Tema 1.2. Copaepxxanue y4yeOHOIro MaTepuasa 2




Hepuoauveckuii
3aKO0H U TA0JIHI A
JI.A. MenaesieeBa

Ilepronnueckas cucrema xumuueckux 3iemeHToB .M. MenaeneeBa. @usnueckuit cmoica [le-
puoauueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB XMMHUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBUHU C IMOJIOKECHUEM
XUMHYECKOro 3yiemMenTa B [lepuoaunueckoil cucreme. MUpOBO33pEHUYECKOE U HAYYHOE 3HAUEHUE
[Tepuoanueckoro 3akona [[.M. Menneneesa. [Iporuossr .M. MenaeneeBa. OTKpbITHE HOBBIX
XUMHYECKUX 3JIEMEHTOB. PellleHne MmpakTUKO-OPUEHTHUPOBAHHBIX TECOPETHUYECKUX 3aJaHUM Ha

2 1-2
XapaKTepU3alUI0 XUMHUYECKUX DJIEMEHTOB «MeTaluinuecKiue/HeMeTalUIMYeCKe CBOWCTBA,
JIEKTPOOTPHULIATEIBHOCTh XUMUYECKHUX JIEMEHTOB B COOTBETCTBHM C MX JIEKTPOHHBIM CTpOE-
HUEM U IIOJIOKEHUEM B IIEPUOJUYECKON CUCTEME XUMUYECKUX ieMeHToB .M. Menneneesay.
3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OT CTPOEHHUS UX aTOMOB. 3HAYEHUE NEPUOAUYECKOIO 3aKOHA
Y IIEPUOINYECKOM cucTeMsl dseMeHToB .M. Menneneesa»
Pa3nen 2. XuMun4yeckue peakuuu 12 JluunoctHbIE,
MeTarpeaMeT-
Tema 2.1. Tunsl Conep:xanue yueOHOro Marepuania 6 HBIE W TIpel-
XMMHYECKHX peakK- _ METHBIE KOM-
= Knaccugukanus u TUIIBI XMMHUYECKUX peaklMil ¢ ydyacTMeM HeopraHuyeckux BemiecTB. Co-
Mt : . g NeTeHIUN B
CTaBJICHUE YPAaBHEHUN pPeaKIUil COeAMHEHUS, Pa3JI0KEHUs], 3aMEILLIEHUs, OOMEHa, B T.4. peaKuil COOTBETCTRIM
TOPEHUs1, OKUCIICHUSA-BOCCTAHOBIICHUS.
p ’ ¢ ®I'OC cpen-
VYpaBHeHUs OKHCIEHUs-BoccTaHOBIIEHUA. CTeneHb okucineHnus. OKUCIUTENb U BOCCTAHOBUTEIb. 2 1 Hero  OBIIEro
CocraBieHne M ypaBHUBAaHHE OKHMCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMA METOJOM 3JeK- PP —
TpoHHOTO Oananca. OKUCIUTETFHO-BOCCTAHOBUTENIBHBIC PEAKIIMKM B TIPUPOJE, MPOU3BOJICTBEH- Ee )KI[CHH(;
HBIX MTPOLIECCAX U KU3HEACATEIbHOCTH OPraHu3MOB YTBEp
ro  TMPHUKA30M
KomnuectBennbie oTHOMEHHS B XUMHU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUH H pac- Munncreperea
YeThl 110 YPABHEHUSAM XHMHUYECKUX peakiuil. Moib Kak eJUHHUIIAa KOJMYecTBa BeuecTsa. Mo- obpasopanis u
NApHAT Macca. 3aKOHEI COXPAHEHNS MAcChi i SHeprii. 3akoH Asoraipo. Momsippii o6bem ra- |, 5 11{338(5“255 ;T
0

30B. OTHOCHUTENBHAS IJIOTHOCTH Ta30B. PacueTsl M0 ypaBHEHUSM XMMUYECKMX PEaKLUN C HC-
N0JIb30BAaHUEM MACChl, 00beMa (HOPMaJIbHBIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA.

413
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IIpakTHyeckoe 3ansaTHe 2. XapaKTepUCTUKA CAEAYIOLUX PEaKLIU:
2S0; + Oy — 2S03; AH= - 193 k¢

H, + Br, — 2HBr; AH= - 66,8 kI«

N2+ Oz — 2NO; AH= + 180 xJ{x

2KClO; — 2KCI +30,; AH>0

(N Hy4 )2CI'207 — N, + Cr,0O3 +4H,0; AH>0

2KMnO4 — MnO, +KMnO,4 + O,; AH>0

IIpodeccnonanbHO-OPHEHTUPOBAHHOE COJePKaAHMeE (COMEPKAHUE PUKJIATHOTO MOIYJIs1)

Tema 2.2. Duekrpo-
JUTHYECKAs JHCCOo-
HUANNUA M HOHHBIN
o0MeH

Coaep:xanue yueOHOro MaTepuaJia

Teopust snekrponautTudeckoil auccoumanyu. MoHbl. DIeKTpOIUTHI, HEIIEKTPOIUTHI. Peakuun
noHHoro oomena. CocraBieHue peakiuuii HOHHOTO OOMEHa IyTeM COCTaBIICHHS MX MOJHBIX U
COKpAILIEHHBIX MOHHBIX ypaBHEHMH. KHCIOTHO-OCHOBHBIE peakiMu. 3aJaHusi Ha COCTaBJICHUE
VMOHHBIX PEaKLIAMN.

JlabopaTopHoe 3ansiTue Ne 1

JIaGoparopHas pabota « TUIIbl XUMUYECKHX pPEeaKLUii».

HccnenoBanue TunoB (10 COCTaBY M KOJMYECTBY HCXOJHBIX U 00pa3yIOLIUXCsl BEIIECTB) U MPU-
3HAaKOB XUMHUeckux peakuuil. [IpoBenenue peakuuii MOHHOro oOMeHa, OINpeNeeHUue Cpe.bl
BOJHBIX PACTBOPOB. 3aaHMsI HA COCTABJIEHNE MOHHBIX PEaKIIUM

IpakTuyeckoe 3ausaTue 3. CTpocHKE BEIICCTBA U XUMHUCCKUE PEaKIIMU. BoIMoNHEHHE yIIpaxk-
HEHUM.

1. CocraBbTe ypaBHEHHS SJIEKTPOJHUTHYCCKON JUCCOLMAIIMH CIICAYIONIMX 3JIEKTPOJUTOB:
Ba(OH),;; AI(OH)s3; NiSO,4; CaCly; HBr; HSiOs;; KHCOs;(PbOH)NO3; Be(OH)y;
NaH,PO4; Na;HPO,. Kakue u3 3THX 371eKTpOJTUTOB 00pa3yroT KaTHOHBI BOJIOpoaa?

2. Jlaust snektponutbl:  (FEOH),SO4;AI(OH),Cl; NasPOs; LioS; KCN;  Ni(NOs)y;
Ca(HCOs3),; H,SO3; Co(OH),.CocTaBbTe ypaBHEHHUS AIIEKTPOIUTHUCCKON JUCCOIHAIIMN
3THX BellecTB. Kakue U3 3JeKTpoJIMTOB 00pa3yroT B pAaCTBOPE THIPOKCHI-UOHBI?

3. JlaHBI DJIEKTPOIIUTHI:

Zn(H2P04)2; Mn(OH)z; HMnNO,; CH3;COOH; FE(HSO4)3; FeOHCI; NI(NOz)g, HoMnOy;
(MgOH),SO3.Kakue u3 Hux 00pa3yoT HOHBI Bopopona? JlOKaXuTe 3TO ypaBHEHUSIMU
JIUCCOIHAIUH.
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Pa3nea 3. CtpoeHue 1 CBOHCTBAa HEOPraHUYECKHUX BelleCTB 16 JInuHOCTHBIE,
MeTanpeameT-
Tema 3.1. Knaccugu- | Coaep:xanue yuedGHOro MaTepuasa 6 HBlE W TIpel-
KallMsl, HOMEHKJIaTypa METHBIE KOM-
u ctpoeHne Heopra- | [Ipeamer Heopranudeckod xumuu. Kinaccudukanus Heopranmyeckux semects. Ilpocteie u NeTeHuH B
HUYECKHX BEIECTB CIIOkHbIE BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEUIECTB (OKCHJIbI, THIPOKCHU]IbI, KUCIIOTHI, COOTBETCTBUM
coiu). B3auMocCBsI3p HEOpraHMYECKUX BEIIEeCTB. ArperaTHble COCTOsHUS BemlecTBa. Kpucrai- ¢ ®rOC cpes-
JMYECKUe B aMop(HBIE BelecTBa. THUIBI KPUCTAJUIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIsIpHasi, 2 Hero  oGIIEro
MOHHAs1, MeTaJlIn4ecKas). 3aBUCUMOCTb (PM3MUECKUX CBOMCTB BEIECTBA OT THIA KpUCTAJINYe- 06pasoBanHs,
CKOH pelIeTKH. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTHU BEILECTB OT BU/Ia XUMHUYECKOMN CBA3M U yTBePKICHHO-
TUIIA KPUCTAJUINYECKOH pereTku. [IpuunHbsl MHOrooOpasus BeIecTB ro  mpuKazoM
Homenknarypa HeopraHMuecKHX BEIIECTB: Ha3BaHHUE BELLECTBA UCXO/I U3 UX XUMUYECKOU Munucrepersa
(GopMyIIbI UM COCTABICHUE XUMUYECKOH (POPMYJIBI HCXOS U3 HA3BaHUS BELIECTBA 110 MEXKIY- 00pasoBaHus 1
HapoaHoi (MIOITAK) unu TpuBHaibHOM HOMEHKIIAaType. Penenre npakTHueckux 3aJaHuil no Hayku Pd ot
KJIaccu(puKaluy, HOMEHKIAType U XUMUYECKUM (hopMyiaM HEOPraHWYECKHUX BEILECTB pa3iiny- 17.05.2012 Ne
HBIX KJIaccoB (yrapHbIil ra3, yrieKuciblil ra3, aMMuakx, raiieHasi U3BeCThb, HeralleHas U3BecCTb, 2 413
NUTHEBAs COJA U APYTHX): Ha3bIBaTh U COCTABIIATH (POPMYIIbI XUMHUUECKUX BEIIECTB, ONpee-
JSATh NPUHAIJIEAKHOCTD K KJ1accy.
Hcrounnkn xumuueckod HMHpopMmaiuu (CpeacTB MaccoBod MH(popmanuu, cetb HMHTepHeT n
npyrue). [louck nadopmanuy no Ha3BaHUAM, UIEHTU(DUKATOPAM, CTPYKTYPHBIM (hopMynaMm.
IIpakTuyeckoe 3ansaTHe 4. BRINONHUTD yIpaXXHEHUS:
1. Onpenenute BaJ€HTHOCTh KUCIOTHBIX OCTATKOB B CIIEAYIOIINX KUCIOTaX:
H3;BO3; HCIO,; H28i03; HCN; H38b04; H,Cr,04.
2. Knaccuduuupyiite cnenyromue KMCIOTHI IO OCHOBHOCTH U 110 COAEP)KaHUIO aTOMOB KHC-
JopoJa:
HI; H3ASO4; H,S:; HNO,: HMnOy; H2C03. 2
3. Ormpenennute BaJICHTHOCTh KHUCIOTOOOPA3yIOMIMX AJIEMEHTOB B CIEAYIONIMX KHCIOTaxX U
HanUImTe rpaduueckue GopMyIibl ITUX KUCIIOT:
HClO, H4P207; H2CT207; H3ASO4.
4. Hanumure GopMynbl M Ha3BaHUS KUCIOT, KOTOPbIE COOTBETCTBYIOT CIEAYIOIIUM KUCIIOT-
HBIM OKCHUJIaM:
SO;; SO3; COy; P20s; NoOs; Mn,O7; CrOs; SiOy; P,0g3; CIL0.
Tema 3.2. ®usuxo- Copepxanue yueOHOro MmaTepuasa 8 JInynoctHsle,
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XUMHUYECKUE CBOU-

Metamnel. O0mue Gu3ndecKue W XUMHUYECKHe CBOMCTBa MeTamioB. CrocoObl MOMydYeHUS.

MeTalpeamer-

CTBa HEOPraHWYECKUX | 3HAYEHUE METAJUIOB U HEMETAJJIOB B IIPUPOJIE U KU3HEACATEIBHOCTH YEJIOBEKA U OPraHU3MOB. 2 Hble W Ipen-
BEILIECTB Koppo3us MeTaioB: BUIBI KOPPO3HH, CIIOCOOBI 3aIMTH METAJUIOB OT KOPPO3UU METHBIE  KOM-
NEeTEeHUINUN B
Hewmeramnsl. OOmue ¢usnueckue ¥ XMMHUYECKHE CBOWCTBA HEMETa/IOB. THUIMYHbBIE CBOMCTBA COOTBCTCTBHN
HemeraioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coennHeHnd HemeTaiioB. Kpy- 2 ¢ @I'OC cpen-
rOBOPOTHI OMOTEHHBIX AJIEMEHTOB B IPHPOJIE mero  obumiero
o0Opa3oBaHus,
XVMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHMUYECKUX BEILECTB (OKCHUIOB, TUAPOKCUIOB, YTBCPKACHHO-
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX 2 ro IIpUKasoM
COCIMHEHUH, BBICIIUX OKCUOB U THIPOKCHIOB MunucrepcTBa
o0paszoBaHus U
CBoiicTBa U TMOJy4€HHUE OKCHUIOB, OCHOBaHM, KUCIOT U coseil. CocTaBlieHHe ypaBHEHHH XU- Hayku P® ot
MUYECKHX PEAKIMI C y4aCTUEM MPOCTHIX M CIOXKHBIX HEOPTaHMUYECKUX BEIIECTB: METAJIOB U 17.05.2012 Ne
HEMETAJIOB; OKCHJIOB METAJUIOB, HEMETANIOB M aM(OTEPHBIX DJIEMEHTOB; HEOPTaHUYCCKHX 413
KHUCJIOT, OCHOBaHHUM U aM(OTEPHBIX THAPOKCHIOB; HEOPraHUYECKUX COJIEH, XapaKTepH3yIOIIUX 2
WX CBOICTBA.
Pemenre npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI Ha CBOICTBA, COCTaB, MOJIyYe-
HUE 1 0€30IacHOEe HCITOJIb30BAHUE BAXKHEUIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M IIPAKTHYC-
CKOM JeSITeIbHOCTH YEJIOBEKA.
Tema 3.3. nentu- Copaepxxanue ydyeOHOro MaTepuasa 2
buKanys HeopraHu-
YeCKMX BelecTB JlabopaTopHoe 3ansiTue Ne 2.
JlaboparopHas pabota «neHTuduKalMsg HEOPraHUYECKUX BEIIECTB». PeleHne sKcrepruMeH-
TaJbHBIX 33724 M0 XUMUYECKUM CBOMCTBAM METAJIJIOB M HEMETAJIJIOB, MO PACIIO3HABAHUIO U TIO-
JYyYEHUIO COSAMHEHHI METAIIJIOB U HEMETauioB. VneHTuduKanus HeopraHn4eckiux BeIIecTB ¢ 2
WCIIOJI30BaHUEM MX (U3HKO-XUMHYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX peakiuil. Ka-
YEeCTBEHHBIE PEaKIIUU Ha Cyb(aT-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATUOH aMMOHHSI.
CBolicTBa HEOPrAaHMYECKUX BEIIECTB.
IIpoMe:xxyTouHasi arrecTanus - Apyrue GopMbl KOHTPOJIS (CpeIHMIi 6a/J1 0 TEKYIIUM OLEHKAM YCIIeBA€MOCTH)
JIn4yHOCTHEBIE,
2 cemecTp 44 METaNnpeIMeT-

Hble W Tpen-
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Pasnen 4. CTpoeHue U CBOMCTBA OPraHUYeCKUX BelleCTB

24

Tema 4.1. Knaccudu-
KaIusi, CTPOSHUE U
HOMEHKJIaTypa opra-
HUYECKUX BEIIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

[TosiBiieHUE U pa3BUTHE OPraHUYECKON XMMUM Kak Hayku. [IpenMer opranmdyeckoi xumuu. Me-
CTO U 3HaYEHHE OPraHU4eCKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHE KaK MOPSIOK COCANHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHO-
cTi. OCHOBHBIE IIOJIOKEHUSI TEOPUU XUMHUYECKOI'O CTPOEHUSI OpraHn4YecKux coenrHeHud A.M.
BytnepoBa. YriiepoaHblii CKeJIeT OPraHM4ecKOd MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT
XUMHUYECKOTO CTpOeHHs MoJieky. M3omepust u u3omepsl. [lonarue o GyHKIMOHAIBHOU TPyTI-
ne. Papukan. [lpunnunel knaccudukanuy OpraHu4ecKuX coeluHeHud. MexayHapoaHas Ho-
MEHKJIaTypa ¥ MPUHIMIIBI HOMEHKJIATypbl OpraHuueckux coenuHeHuil. Ilonsrue o6 azorco-
JepKalluX COeIMHEHUSX, OMOIOTMYECKH aKTUBHBIX BEIIECTBaX (YrieBojax, >kKMpax, Oenkax u
Jp.), BBICOKOMOJIEKYJIIPHBIX COEAMHEHUAX (MOHOMED, IOJIMMEDP, CTPYKTYPHOE 3BEHO).

IIpakTyeckoe 3ansitue Ne S HomenknaTypa opraHMuecKuX COCIMHEHUN OTIENbHBIX KIacCOB
(HachIICHHBIC, HEHACBHIIICHHBIE U APOMATHUYECKUE YTIEBOAOPOMABI, CIIUPTHI, (DEHOIBI, aTbIeT -
JIbl, KETOHBI, KApOOHOBBIE KUCIIOTHI U Jp.) COCTaBlI€HHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(GopMyJ1 OpraHMYECKUX BEILECTB OTIEJbHBIX KJIACCOB, UCIIONb3Yysd UX HA3BAHUS IO CUCTEMAaTH-
YeCKOIl M TpUBHAIBHOM HOMEHKJIAType (3THJIEH, alleTUJIeH, TIULEepHH, (eHo, (opMallbIeTu,
YKCyCHasl KUCJOTa, TIUIUH). PacueTsl npocreiimeit GopMynbl OpraHM4ecKoi MOJIEKYJIbl, HCXO-
ISl U3 DJIEMEHTHOTO cocTaBa (B %).

BeimosHuTE yripaxxHeHUS:

1. Vkaxwure, Kakue U3 CISAYIONINX BEIIECTB SIBISTFOTCS TOMOJIOTaMH:

a)CaHa; 6)C4H10; B)C3He; 1)CeHu1a; 1)CoHe; €)CaHiz; 3x)C7H12; 3)CsH12; 1)CoHa.

2. YKaxuTe, KaKue U3 CICAYIONIUX BEIIECTB SBJISIOTCS TOMOJIOTaMU:

a)C3H;OH; 6)HCOOH; B)CH30H; 1)C17H35COOH; n1)CH3COOH; ¢)C3H;COOH; x)CsHsOH;
3)C2H5OH.

3. Kakwue atomsl yriaepoaa B coeIMHEHUN

CH,= CH- CH5- CH3 HaxoauTcs B COCTOSIHUH sp3f THOpUI3AIIH?

4. Kakas o0mast popMysa COOTBETCTBYET CIIUPTaM:

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

METHBIE  KOM-
HNeTeHIIMH B
COOTBETCTBUU
¢ ®I'OC cpen-
Hero  oOIero
o0OpasoBaHus,
YTBEPKIACHHO-
ro MpHUKa30M
MunucrepcTBa
oOpa3zoBaHus U
Hayku PO ot
17.05.2012 Ne
413

Tema 4.2. CBoiicTBa

Coaep:xanue yueOHOro MaTepuaJia

12

JIn4yHOCTHBIE,
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OpraHUYeCKUX CO-
€IUHEHNN

OU3NKO-XMMUYECKHE CBOHCTBA OPTaHUYECKUX COEAMHEHUH OTAEIbHBIX KJIacCOB (OCOOCHHOCTH
KJaccu(UKalul U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMYECKMH pa U obmas (opmyia;
U30MepHs; PU3MUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI IMOTyUEHUS ):

— IpeJeNbHbIE YIIIEBOAOPOAbI (AJIKaHbl U LUKIIOATKaHbl). 'OpeHre MeTaHa KaK OJIMH U3 OCHOB-
HBIX MCTOYHUKOB TEIJIa B MPOMBIIIICHHOCTH U ObITY. CBOMCTBAa MPUPOIHBIX YIIIEBOJOPOIOB,
HaXO0XJICHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HENpeJesbHbIE (aJIKEHBl, aJIKUHBl U aJIKaJAUEHbl) U apOMaTUYECKUE YIIIeBOAOPObl. 'opeHue
alETHJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH I CBaPKU U PE3KU METAIUIOB

— KHCJIOPO/ICOIEpIKAIMe COSMHEHNUs (CITUPTHI U (heHOJIbI, KapOOHOBBIE KHCIOTHI U 3(UPHI, allb-
JETH]Ibl U KETOHBI, )KUPBI, yriaeBoabl). [IpakTnueckoe NpuMeHEHNE STUICHTIINKOIS, TIUIEpHHa,
¢denona. IIpumenenne dopmanbaernaa, aneTaabAernaa, YKCYCHONH KHCIOTHL. Mblia Kak COJH
BBICIINX KapOOHOBBIX KHCIOT. MOIOIINE CBOMCTBA MbLIa

— a30Tcofep)KalIie COSAMHEHUS (AaMUHBI 1 aMHHOKHUCIIOTHI, Oellkn). BEICOKOMOJIEKYIIsIpHBIE CO-
eIMHEHUS (CHHTETHYECKHE U OMOJIOTHYECKH-aKTHBHBIE). MOHOMED, MOJIMMEp, CTPYKTYpHOE 3Be-
HO.

HOHI/IMepI/IBaHI/IH OTHUJICHA KaK OCHOBHOC HAITPaBJICHUEC €I'0 UCII0JIb30BaHUS.
I'enetmueckas CBA3b MCXKAY KilaCCaMU OPraHU4YCCKUX COGI[I/IHGHI/Iﬁ

IIpakTuyeckoe 3ansitue Ne 6 CBoiicTBa OpraHMYECKHUX COEIUHEHHUI OTIENbHBIX KJIaccoB
(TpuBHAJIbHAsT U MEXIyHApOJHas HOMEHKJATypa, XMMHUYECKHE CBOWCTBA, CHOCOOBI MOIyde-
HUS): TpefieNibHble (AJIKaHbl U LHUKJIOAJIKAHbI), HENPEIeNbHbIE (QIKEHBI, aIKUHbI U aJIKaJUCHBI)
U apOMaTHUYECKUE YTIEBOJOPObI, CIUPTHI U (EHOJBI, KAPOOHOBBIE KHCIOTHI U 3(UPHI, anbjie-
U/l M KE€TOHBI, AMUHBI U aMHUHOKHUCJIOTBI, BHICOKOMOJIEKYJISIPHBIE COEAUHEHMs. 3aJaHus Ha
COCTaBJICHUE YPaBHEHUN XMMMUYECKHUX PEAKIMI C yJ4aCTHEM OPraHMYEeCKHX BEILECTB HA OCHO-
BaHUU UX COCTaBA U CTPOCHUS

IIpakTnueckoe 3ansitue Ne 7 CocraBieHHe CX€M peakLUMi (B TOM YMCIE IO IPEJIOKEHHBIM
LIENOYKaM MPEeBPALIEHUI), XapaKTepU3YIOIIUX XUMUYECKUE CBOWCTBA OPraHMUYECKUX COEIUHEe-
HUI OTJENBHBIX KJIAcCOB, CIIOCOOBI MX IMOJyYEHHs] M Ha3BaHHE OPraHUYECKUX COEIMHEHUH MO
TPUBHAIBHON WJIM MEXIYHAPOIHON CUCTEMATUYECKON HOMEHKIIATYpE.

PelreHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3a1laHUI HA CBOMCTBA OPraHUYECKUX CO-
€AMHEHUH OT/IEIBHBIX KJIACCOB

MeTanpeMeT-
HblE U Tped-
METHBIE  KOM-
HNeTeHIIMH B
COOTBETCTBUU
¢ ®I'OC cpen-
Hero  oOIero
o0OpasoBaHus,
YTBEPKIACHHO-
ro MpHUKa30M
MunucrepcrBa
o0paszoBaHus U
Hayku PO ot
17.05.2012 Ne
413
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JlabopaTopHoe 3ansaTue Ne 3 JlaGopatopHas padota «IIpeBparieHusi OpraHM4YeCKUX BEIIECTB
IIpu HarpeBaHum». [lonydeHne 3TWIEHA U U3y4EHHE €ro CBOMCTB. MoJenupoBaHue MOJIEKYJ U
XMMHMYECKHX IPEBPAILCHUI Ha IPUMEPE ITaHa, ITUICHA, alleTUJICHa U JP.

Knaccugukanus opraHMuecKuX BEMIEeCTB MO0 (YyHKIUOHATIBHBIM TPYIIIaM.

Onpenenenne TuNa Opranndeckux peakuuil. [Ipumepsr.

OxapakTepu3yiTe TUIIBI THOPUAM3ALHUN U COOTBETCTBYIOIME UM BAJIEHTHBIE COCTOSHUS aTOMa
yriepona. IIpusenure npumepsl.

Tema 4.3.
WNnenruduxarus op-
raHUYECKHUX BEILECTB,
WX 3HaY€HUE U IpH-
MeHeHHe B OBITOBOIH U
MPOU3BOJACTBEHHOMN
JIeSITEILHOCTH YeJI0-
BEKa

Conep:kanue y4eOHOT0 MaTepHuaJia

buooprannueckue coeaunenus. Ilpumenenne n 6uosnoruyeckas posib yriaeBoaoB. OKHCIeHHE
YIJIE€BOJIOB — HWCTOYHUK DHEPIHMM JKUBBIX OpraHu3MoB. OO0JacTHM NMPUMEHEHHUS aMHHOKHCIIOT.
[TpeBpamenust 6enkoB nuuy B opranusme. buonornueckue Gynkuumn 6enkoB. buonornyeckue
¢GyHKIMY XUpOB. POJb OpraHnvYeckoil XUMHUH B PEIICHUN TPOOJIeM MUIEBOH Oe30MMacHOCTH

Ponp OpFaHI/I‘IeCKOﬁ XUMHUHN B PCHICHUU HpO6J'ICM SHCPFCTHHGCKOﬁ 6630HaCHOCTI/I, B pa3BUTHHU
MCIUIHHBI, CO3JaHUN HOBBIX MAaTCPUAIOB, HOBBIX MCTOYHUKOB SHCPIrUU (aJII)TepHaTI/IBHI)Ie nuc-
TOYHHKHU 3HeerH). OmnacHocTb BOSHeﬁCTBHH Ha JKHBBIC OpPraHU3Mbl OPraHHYCCKHUX BCHICCTB
OTACIBHBIX KJIaCCOB (YFJICBOIIOPOI[LI, CIIMPTHI, (1)6HOJH)I, XJIOPOPraHn4CCKUEC IMPOU3BOAHEIC,
AJIbACTUIBI U I[p.), CMBICJI ITOKA3aTeid IMPEACIIBHO HOHYCTHMOﬁ KOHICHTpAauu

JlaGopatopHoe 3ansitue Ne 4 JlaGopatopHas pabora: «MaeHTUUKAIMSA OpraHUYECKUX COEIH-
HEHUI OTIEeNbHBIX KiaccoB» MaeHTnduxanus opraHMyecKux COEIUHEHHM OTIENIbHBIX KJIacCOB
(Ha mpuMmepe aibJeru0B, Kpaxmasna, yKCYCHOH KHCIOThI, OEIKOB U T.II.) C HCIOJIb30BAaHUEM MX
(U3UKO-XMMHUYECKHUX CBOMCTB M XapaKTEpHBIX KaUYeCTBEHHBIX peakuuil. JleHaTypanus 6enka npu
HarpeBaHuu. L[BeTHble peakiuu OenkoB. BO3HMKHOBEHHE AHAIMTUYECKOIO CUTHAjda C TOUYKU
3peHusi XUMUYECKHUX MPOIECCOB MPU MPOTEKAaHUHM KAaYECTBEHHOW peakllMy, MO3BOJISIONICH uaeH-
TU(GUIHMPOBATH MPEATIOKEHHbIE OPIraHNYECKHE BEIECTBA

CtpyKTypa ¥ CBOMCTBAa OPraHUYECKUX BeHIeCTB. OpraHMYeCcKrEe BEIIECTBA, UX 3HAYCHUE U TPU-
MeHEeHHUE B OBITOBOI M MPOU3BOJICTBEHHOM JIEATEIHHOCTH YeIOBeKa

JIMYHOCTHEIE,
MeTanpeMeT-
HbIE U Tped-
METHBIE  KOM-
HEeTeHINH B
COOTBETCTBUU
¢ ®I'OC cpen-
HEro 00I1ero
oOpasoBaHus,
YTBEPKIACHHO-
ro MpHUKa30M
MunucrepcTBa
o0Opa3oBaHus U
Hayku PO ot
17.05.2012 Ne
413

Pa3nes 5. Kunernueckne u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKUX pPeaKIui

CxopocTh XuMHUYe-

Coaep:xxanue yueOHOro MaTepuaJia

JIn4yHOCTHEBIE,
MeTanpeameT-
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CKHMX PEaKLIH.

Xumudaeckoe PaBHO-

BCCHUC

CKOpOCTh peakify, €€ 3aBUCHUMOCTb OT Pa3IMYHbIX (DAaKTOPOB: MPHUPOJBI PEarHpyIOIIUX Be-
LIECTB, KOHUEHTPALUU PEarupyroIluX BEIIECTB, TEMIIEPATyphl U IUIOIIAAU PEaKIUOHHON I10-
BepxHOCTH. TeroBbie 3((HeKThl XMMUYECKUX PEaKIfii. IK30- U SHAOTEPMHUECCKHUE, PEAKIINH.

OOpaTuMOCTh peakiuii. XMMHUUECKOe PAaBHOBECHE U €r0 CMEILEHHE MO IeHCTBUEM PAa3INYHbIX
(akTOpOB (KOHIIEHTpALMsl PEarecHTOB WJIM MPOAYKTOB PEaKIUH, JaBJICHUE, TeMIlepaTrypa) A
CO3aHHs ONTUMAJIBHBIX YCIOBUM NMPOTEKaHUs1 XUuMUUecKkux npoueccos. [Tpunnun Jle [larense

IIpakTnyeckue 3ansaTuss Ne 8 PeuieHue npakTHKO-OPUEHTHUPOBAHHBIX 33JaHUNM HA aHAIU3
(bakTOpOB, BAMSIOIMX HA U3MEHEHUE CKOPOCTU XUMHUYECKOM peakluu, B T.4. ¢ HO3ULUHN IKOJI0-
THYECKH L[EJIecO00pa3HOro MOBEACHUS B OBITY U TPYJIOBOM AEATEIBHOCTH B LENAX COXPAHCHHS
CBOETO 3JI0pPOBb M OKpYXarollel NPUPOAHOHN cpelbl. PenieHne npakTUKO-OpUEHTUPOBAHHBIX
3a7aHMil Ha npuMeHeHue npuHnuna Jle-Illarenbe 1 HaXOKAEHUS HAIPaBICHUS CMELICHUs
pPaBHOBECHsI XUMHUECKOW PeaklUu U aHaIu3 GaKTOPOB, BIUAIOLIMX Ha CMEIIEHUE XUMHUYECKOTO
paBHOBeCHS

Hble W Tpen-
METHBIE  KOM-
NETCHITUH B
COOTBETCTBUU
¢ ®I'OC cpen-
gero oOmrero
o0Opa3oBaHus,
YTBEPKACHHO-
ro MpUKa3OM
MunucTtepcTBa
oOpazoBaHusi 1
Hayku PO or
17.05.2012 Ne
413
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Pa3znen 6. PacTtBopnl

Tema 6.1.
[TonsiTrie 0 pacTBOpax

Conep:xanue yueOHOTro MaTepuaJia

PactBopenune kak ¢pusuko-xumuueckuit npouecc. Pactsopsl. CriocoObl IPUTrOTOBIEHUS PacTBO-
poB. PactBopumocTts. MaccoBast 107151 pacTBOPEHHOIO BelecTBa. CMBICH IOKa3aTessl Ipeaeiib-
HO JIOITYCTUMOM KOHLIEHTPALMK U €0 UCIO0JIb30BAHUE B OLIEHKE IKOJIOTMYECKOI 6€301MacHOCTH.
[TpaBuia 3KOJIOTHYECKH ENIeCO00Pa3HOr0 MOBEACHUS B ObITY U TPYAOBOM JEATEIBHOCTH B I1e-
JISIX COXPaHEHUS CBOETO 310POBbs U OKPYXKAIOWIEH IPUPOJHOM CPeibl; ONIACHOCTh BO3AEHCTBUS
Ha )KUBBIE OPIaHU3MBbI OIPEEIICHHBIX BELIECTB.

Penienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUK HA PacTBOPBI, UCIOJIb3YyEMbIE B
OBITOBOW U IPOU3BOJCTBEHHOM JEATEILHOCTH YEJIOBEKA.

[ToaroToBKa K MOJIMBAPUAHTHOMY IKCIIPECC-TECTHPOBAHUIO PACUETHBIX 3a/1a4 Ha TeMy: «Macco-
Bas JI0JIsl PaCTBOPEHHOTO BellecTBay, «MolsipHasi KOHIIEHTPALHs)

1. Haiigure pactBopumoctsb xsopuaa ammonust NH,Cl npu 200C, GOOC, 90°C

2. KakoBa pactBopumocTs HuTpata cepedpa AgGNO3 npu 0°C, 10°C, 20°C

3. B xkakoit macce Bombl Hajo pactBoputb KNOjz maccoit 165 r, 94TOOBI MOJIYYUTH PACTBOD,
HACBIIICHHBIN MTPU 350C, 450C, 55°C

4. PactBopumocts Gpomnaa Harpust NaBr mpu 20°C pasra 905 r. Kakyro Maccy 3TOH COTH MO3K-
HO pacTBOpUTH B Boje Maccoit 900 r npu OOC, 100C, 20°C

[TonroToBka K MOJMBApHAHTHOMY SKCIPECC-TECTHPOBAHUIO PAaCUETHBIX 3a/1a4 Ha TeMy: «Macco-
Bas J10JI PACTBOPEHHOT'O BELECTBA», «MoJIIpHast KOHILIEHTPALUs»

5. Onpenennuth MaccoByro 100 (%) KpHUCTaNIM3allMOHHOW BOJBI B MEIHOM KyIapoce, riayde-
POBOM COJH, aHTJIMMCKOW COU

6. Kakyro maccy 6e3BoiHOTO cynb(aTa HATPUST MOKHO TIOJTYYUTH U3 TiayoepoBoit comu NapSOa
10H,0 maccoii 6,44 1,12,88 1, 3,22 T

7. 3 xako# Maccel MEIHOTO Kymopoca MOXHO moiyuuTh cyiabdar memu (Il) maccoit 80 r,40r,
20r ?

Tema 6.2. Uccaeno-

Conep:kanue y4e0OHOIro MaTepuaa
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BaHUE CBOWCTB pac-
TBOPOB

JlaGopatopHoe 3ansitue Ne 5 JlaGoparopnas padora «IIpurorosneHue pacTBopoBy. IIpuroros-
JICHHE pacTBOPOB 33aJJaHHOH (MaccoBoii,%) KOHIEHTpaluHu (C IPaKTUKO-OPUEHTUPOBAHHBIMU BO-

2
IIpOCaMM) U ONPEIEIIEHNUE CPEebl BOAHBIX PAcTBOPOB. PelieHne 3ajay Ha MPUTOTOBIIEHUE pac-
TBOpOB
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHMe MPUKJIAJHOTO MOAYJIs1)
Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM eAITEJIbHOCTH YeJI0BeKa 6 Jluanocthble,
MCETAIPCAMCTHBIC
u II] MCTHBI
Xumus B ObITy U Ipo- | Coaep:kaHue y4eOHOIro MaTepuaia 6 PEAMCTILIE
- KOMIICTCHIIMH B
M3BOJICTBEHHOMU Jies- B - - COOTBETCTBHH  C
TelBHOCTH YenoBeka | HOBEHIINE TOCTHKEHUS] XUMUYECKON HAYKM M XMMHYECKOM TexHonoruu. Pons xumuu B obec- ®rOC  cpentero
[IEYEHUH SKOJIOTMUYECKOM, SHEPreTM4eCKOM M MUILIEBOM 0€3011aCHOCTH, Pa3BUTHH MEIUIMHBI. 2 obmero  06paso-
[IpaBuiia moucka v aHanaM3a XUMHYECKON MH(GOPMAIIUU U3 PA3UYHBIX HCTOYHUKOB (Hay4Has U BaHWs, yTBep-
yueOHO-Hay4dHas IUTepaTypa, CpeIcTBa MaccoBoil nH(popmarum, cetb HTepHeT) JKNIEHHOTO  IIPHKa-
3o0M  Munucrep-
IIpakTuyeckoe 3ansToe Ne 9 [Touck u aHanu3 KeicOB 0 MPUMEHEHUN XUMHUYECKUX BEILECTB cTBa 069331()’2?}‘“"
¥ TEXHOJIOTHH ¢ ydeToM Oynayieil mpohecCHOHATBFHON eATEIbHOCTH 10 TeMaM: BasKHEHIIne ?7 ggy;(ﬁ 2 Ne 4;) 3T
CTPOUTEIIbHBIE MaTepUaibl, KOHCTPYKLIIMOHHBIE MaTepuaibl, KPaCKU, CTEKJIO, KEpAMHKa, MaTe- 2 o )
pransl s 3JIEKTPOHUKH, HAHOMATEpHaJIbl, TEKCTUIIBHBIE BOJIOKHA, UCTOYHUKHU DHEPTUU, Op-
raHWYeCKHe U MUHEPAJIbHbIE Y00pEHHUS, JIEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
3ammra: [IpencraBieHue pe3ynbTaToB pelieHus KeHcoB B (hopMe MUHM-JOKJIA/1a C MPE3EHTALl 5
ueil. Xumus B ObITY U IPOU3BOJICTBEHHON IEATEIILHOCTH YEIOBEKa.
IIpomexyTouyHas aTrecTanys Mo JUCHUILVINHE (1M depeHINPOBAHHBIN 3a4eT) 2
Bcero 78
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3. YCJOBUS PEAJIN3AIIUU ITPOT'PAMMbBI YYEBHOM JIAC-
IUIIJINHbI

3.1 TpeOoBaHusi K MUHMMAJBLHOMY MaTepHAIbHO-TEXHUYECKOMY oODecreye-
HMI0 Y4eOHOM 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:

- pabodee MecTO MpemnoaaBaTes;

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

- IOCKa YYCHHUYECKaS.

Texuuyeckue cpeacTBa 0OydeHHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJBTUMEAUNHBIN IPOEKTOP, IKPaH.

Y4eOHO-HaTJISIHbIE TOCOOUS: TJIaKaThl, y4eOHO-HATJIAIHbIE TOcOo0Ous, o0eceyu-
BAIOIIME TEMATUYECKHE WILTIOCTPAIlMU MO paboueil mporpaMme AUCIUIUIMHBI, B TOM
YHCIie, BUJICO-ayITM0 MaTepUalIbl, KOMIIBIOTEPHBIC MPE3CHTAIIUH.

Kommbrotep umeeT A0CTyn K 3JIEKTPOHHO-OMOIMOTEUHBIM CHUCTEMaM, BBIXOJ B
rJ100anpHy10 ceTh HTEpHET, OCHAIIEH JTUIIEH3UOHHBIM IPOTrPaMMHBIM 00€CIICUEHUEM.

3.2.  Y4eOHO-MeTOAUYecKOe W HHPOPMANUOHHOE o0ecreyeHHe PpeaTu3anun
Y4eOHOM TUCHMILIMHBI

OcHoOBHbBIE YUeOHbIe U3TaHUs

1. Audunorenona, .B.Xumus: yaeOHUK U TIPAKTUKYM JJIsl CpeHero mpodec-
cuoHasibHOTO oOOpasoBanus/ W.B.Andunorenosa, A.B.babkos, B.A.IlomkoB.— 2-e
u3., ucnp. u gon.— Mocksa: M3natensctBo HOpaiit, 2022.— 291¢c.— https://urait.ru/

2. Aprtemenko A.W. Opranmdeckas xumusi: yueOHuk /A.Vl. ApreMeHko.- 5-¢
u3., ucnp.- MockBa: KHOPVYC, 2022.- 536¢.- (Cpennee npodeccuoHaibHoe 00pa3o-
Banue). ISBN 978-5-406-00916-1

3. EctectBo3nanue. Xumus/ ['abpuensu O.C. , OctpoymoB WU.I'. - 6-¢ uzn., crep.
— M.: Akanemus, 2022.- 240c.https://academia

4. Aundunorenona, U. B. Xumus: yueOHUK 1 MPAKTUKYM ISl CpeIHETO TIpodec-
cuoHanpHOrO obpaszoBanusi/ 1. B. Audunorenona, A. B. badkos, B. A. Ilonkos.- 2-¢
u31., ucrp. u aomn.- Mocksa: M3natensctBo FOpaiit, 2022.- 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: yueouuk /A.H.Apremenko.- 5-e u3.,
ucnp.- u gor.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050



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

7. I'muuka, H.JI. O6mas xumus : yuyebnoe nocobue / ['munka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c¢. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHeT-pecypceol

8. www.pvg.mk. ru (onmumnuazna «Ilokopu BopoObeBEI TOPEI»).
9.www.hemi.wallst. ru (OOpa3zoBaTenbHbIi CAUT 17151 MIKOJIBHUKOB « XUMUS» ).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIBHUKOB).

MeTozmquKne YKRazaHnuda OJas oﬁyqamumxcsl IO OCBOCHMIO TN CIHHUIIJIMHDBI

11. MeTtoanueckue yka3aHus Al 00y4arOImUXCs IO BBIITOJIHEHUIO MPAKTUYECKUX
pabor.

12. MeTonnueckue yka3aHus A1 00y4arolUXCs O BHIITOIHEHHIO JTa0OPaTOPHBIX
pabot

12. Metonuueckue ykazaHUsl JJig OOYYarOIIUXCSl O BBITIOJIHEHHIO CaMOCTOSI-
TEIBHBIX PabOT

21


https://www.book.ru/

4. KOHTPO.JIb Y OIIEHKA PE3YJIbTATOB OCBOEHMS TYUYEBHOM

NCHUIIJIMHBI

4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTnl 00yueHus

DopMbI U METOBI
KOHTPOJISl M OlleHKH
pe3yJbTaToB 00yue-
HHUSA

JUYHOCHHbIE:

- OCO3HaHWE OOYYAIOIIMMHUCS POCCHICKOW TPaKIAHCKON HICH-
TUYHOCTH;

- TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIIpe-
JEJICHUIO;

- HaJIMYMe MOTHBALIUU K 00YUYEHHIO U JMYHOCTHOMY Pa3BUTHIO;

- LCJICHAIIPABIICHHOE Pa3BUTUE BHYTPEHHEH MO3MLMH JIMYHOCTU
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX IEHHOCTEN HapoaoB Poccuiickoit de-
Jiepalvy, UCTOPUYECKUX M HAllMOHAJIBHO-KYJIbTYPHBIX Tpaauluil, ¢op-
MHPOBAaHUE CHCTEMBI 3HAYMMBIX [IECHHOCTHO-CMBICIIOBBIX YCTaHOBOK, aH-
TUKOPPYILIMOHHOTO MHPOBO33PEHHUS, INPABOCO3HAHMS, HKOJIOTHYECKOU
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTH SN M CTPOUTD )KU3HEHHBIC TUIAHBI;

- YyBCTBO TOPJOCTH M YB&KEHHUS K HCTOPUU U JTOCTHIKEHUAM
OTEYECTBEHHOW XMMHUYECKON HAyKH; XMMUYECKH I'PAMOTHOE IOBEJICHHE B
poeCCUOHATILHON  JIeATENBHOCTH U B OBITY NpU OOpaIleHuu cC
XUMHUYECKHMH BEIIECTBAMU, MATEPUAIAMH U ITPOLIECCAMM;

- TOTOBHOCTh K MIPOAOJDKEHHIO OOpa30BaHMs M MOBBIIIEHUS
kBanukanyu B H30paHHOW NPOPECCHOHATBHOW JESTENIbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM;

- YMEHHUE HCHOJIb30BaTh JOCTHKEHUS COBPEMEHHOM XUMHUYECKON
HayKl M XHMMHUYECKMX TEXHOJIOTUH Ui TOBBILIEHUS COOCTBEHHOIO
MHTEJJIEKTYaJIbHOTO ~ pa3BUTHsI B  BBIOPAaHHON  mpodeccrHoHanbHON
JEeATEIbHOCTH;
mMemanpeomemuyle:.

- OCBOCHHbIE OOYYAIOUIMMUCSA MEXIPEIMETHbIE MOHATUS U YHHU-
BepcalibHble yuyeOHbIE NEHCTBUS (PETyJIsATUBHBIEC, IIO3HABATENbHbIE, KOM-
MYHHKaTHUBHBIE);

- CIIOCOOHOCTbH MX HCIIOJIb30BAHUS B MO3HABATEIBHON M COLUAIIb-
HOM MpaKkTUKE, FTOTOBHOCTh K CAMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCY-
IIECTBJICHUIO YUeOHOM AeITeTbHOCTH, OpraHU3alui y4eOHOT0 COTPYAHU-
YecTBa C MeJarornuecKuMu pabOTHUKAMHU U CBEPCTHUKAMH, K YUaCTHIO B
MOCTPOCHUH MHANBUAYAIBHON 00pa30BaTeIbHOM TPACKTOPHH;

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

- HCIOJIb30BAHME  DPA3NMUYHBIX  BUJOB  I103HABaTEIbHOMU
NEeSTeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJbHBIX ONepanuil (MOCTaHOBKU
3agaud, (OpPMYJIMPOBAHUSA THUIOTE3, AHAIM3a U CHUHTE3a, CPAaBHEHMS,
00001IeHNs, CHUCTeMAaTU3allui, BBIABICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, NOWCKa aHANOroB, ()OPMYIMPOBAHUS BHIBOJOB) JUIS pEIICHUS
ITIOCTaBJICHHOM 3a/lauyd, IPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUSA
(HabmroieHNsI, HAYYHOTO OHKCHEPUMEHTA) [UIS HU3YYCHHS Pa3IUYHbIX
CTOPOH XHMMHYECKUX OOBEKTOB M IMPOLECCOB, C KOTOPHIMH BO3HHMKAET
HEOOXOAMMOCTh CTAJIKUBAThCs B MpodecCHOHATBLHOM cdepe;

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBITIOJIHEHUE J1a00-
paTopHOU paboTHI;
- BBITIOJTHEHUE TPaK-
TUYECKOU paboThI
(MHAMBUYaTTbHAS
dhopma paboThI)

OneHka BBIMOTHEHUS
CaMOCTOSITEIIBHOMN
paboTHI.

[IpomexyTouHas aTTe-
cranus B popme:

1 cemectp - npyrue
(hopMBI KOHTPOJIS
(cpennuii 6amnn mo Te-
KYIIMM OLIEHKaM ycIie-
BAEMOCTH)

2 cemectp — audde-
PEHLUPOBAHHBIMN.

Meron nposeieHus
IIPOMEKYTOUHOM aTTe-
cTanuu 2 ceMmecTpa:
BBITIOJITHEHUE KOM-
MJIEKCHOTO 3aaHUs
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- HWCIOJB30BAHWE PA3IUYHBIX HMCTOYHHUKOB ISl TIOJyYCHUS
XUMHYECKON WH(pOpMamuu, yMEHHE OIICHHTHh €€ JOCTOBEPHOCTH IS
JTOCTHKEHHS XOPOIIUX Pe3ybTaTOB B MpodecCHoHaIbHOU chepe;
npeaMeTHbIE:

- ¢(OpPMHUPOBAHHOCTD MPEJCTABICHUN: O MAaTePUAIILHOM €IMHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SBJICHUU MPUPOIBI; O MECTE U
3HAYCHWH XMMHUH B CHCTEME €CTECTBEHHBIX HAyK M €€ POk B oOecreve-
HUW YCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIO-
THYECKOM, IHEPIreTHYECKON 1 MUIIEeBOW 0€30IMacCHOCTH, B Pa3BUTUH MEIU-
LMHBI, CO3JJaHUU HOBBIX MAaTE€pUaJIOB, HOBBIX HMCTOYHUKOB JHEpPrUU, B
obecrieueHny PaIMOHAILHOTO TPUPOJIONOIB30BaHus, B (OPMHUPOBAHUU
MHUPOBO33PEHUS M OOMICH KyIbTyphl YEJOBEKAa, a TaKXKE DKOJIOTHUYECKU
000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IIPUPOTHOM Cpeie;

- BJIQJICHUE CHCTEMOW XMMHYECKUX 3HAHHI, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAratOIIKMe TOHITHS (JIOMOTHUTEIIBHO K CUCTEME IMOHATHIA 6a30-
BOT'O YPOBHSI) - M30TOIbI, OCHOBHOE U BO30Y>KJIEHHOE COCTOSIHHE aToMma,
rUOpUIM3AIMS aTOMHBIX OpOMTAJICH, XUMHYECKass CBSI3b («O» U «T —
CBA3bY», KPATHBIE CBSI3M), MOJISIpHASI KOHIEHTpAIHs, CTPYKTypHas Gopmy-
7ma, uzoMmepus (CTPYKTypHas, reomeTrpudeckas (LUC-TpaHC-U30Mepus),
THITBI XUMAYECKUX PeaKIuid (rOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC 1 HEOO-
paTUMBIE), pacTBOPHI (UICTUHHBIC, JUCTIEPCHBIC CUCTEMbI), KPHUCTAIIJIOTH I~
paThl, CTENEHb AMCCOLMAIINH, JIEKTPOJIN3, KPEKUHT, PUGOPMHHT); TE€O-
pUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECCKUE 3HAHUS, JICKAIINE
B OCHOBE NMOHUMAHHS MPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKHUX SIBJIE-
HUM, COBPEMEHHBIC IPEICTABICHUSI O CTPOCHUH BEIIECTBA Ha aTOMHOM,
MOJICKYJIIPHOM U HAJMOJIEKYJSIPHOM YPOBHSIX; MPEJICTABICHUS O MeXa-
HU3MaX XUMHUYECKHUX pEeaKIHil, TEPMOJUHAMHYECKUX W KUHETUUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O XUMUUECKOM PaBHOBECHH, AUCHIEPC-
HBIX CHUCTeMaX, (PaKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJY-
YeHHUH U OE30MacHOM HCIONb30BAaHUHM BAKHEHIIMX HEOPTaHWYECKUX U
OpPTraHUYECKUX BEUIECTB B OBITY U MIPAKTUUYECKOMN JCSITEIHLHOCTU YEIOBEKA;
OOIIMX HAYYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJCTBA (HAa MpHUMEpe
MPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJia, TepepadoTKu
HePTH);

- c(hOpMUPOBAHHOCTh YMEHHUH BBIABISITH XapaKTEpPHbIC MPU3HAKHU
Y B3aMMOCBSI3b U3YUEHHBIX MOHITHHI, IPUMEHSITh COOTBETCTBYIOIINE TO-
HATUSI TIPU OTIMCAHUM CTPOCHUS U CBOMCTB HEOPTAaHMYECKUX U OpraHuyve-
CKMX BEILIECTB M UX MPEBPAILLIECHUN; BBISBIATH B3aUMOCBA3b XUMUYECKUX
3HAHUH C TOHATHUSMU U MPEJCTABICHUSIMHU APYTHX MPEIMETOB I OoJiee
OCO3HAHHOTO TOHUMAaHHUS W OOBSICHEHUS CYIIHOCTH MAaTepUAIBHOTO
€IMHCTBA MHPA; UCIIOJIb30BaTh CUCTEMHBIC XUMUUECKHUE 3HAHUS JIST 00h-
SICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHOHAYUHYIO
npupoay,

- c(hopMHPOBAHHOCTh YMEHUU HCIOJIB30BaTh HAMMEHOBAHUS XH-
MUYECKHX COCIMHEHHA MEXKTYHAPOIHOTO COI3a TEOPETUUYECKON W TIPU-
KJIaJJHOM XUMUU U TPUBHAIbHBIE HA3BaHUS BEILECTB, OTHOCSLIUXCS K
M3y4EHHBIM KJIacCaM OPTraHUYeCKHX U HEOPTaHWMYECKUX COCTMHEHHI; hC-
MOJIb30BaTh XMMHUYECKYIO CUMBOIIMKY JJIsi COCTaBleHUsT GopMyn Heopra-
HUYECKHUX BEIIECTB, MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX, CO-
KpAIICHHBIX U CKENETHBIX) (OPMYI OpraHNYeCKUX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIIUNA M PACKPBIBaTh WX CYIIHOCTh: OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS SJICK-
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TPOHHOTO OajaHca ITHX PEaKIUi; peakIuii HOHHOTO OOMEHa MyTeM CO-
CTaBJICHUS MX IOJHBIX M COKpPALIEHHBIX MOHHBIX ypaBHEHWI; peakuuii
THJIPOJIN3A, PEAKUUH KOMIUIEKCOOOpa3oBaHUs (Ha NpuUMepe T'MIPOKCO-
KOMIUIEKCOB LIMHKA U aJIOMUHUSA); IOATBEPAKAATh XapaKTEPHbIE XUMUYE-
CKHE CBOICTBa BEIECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMM U 3allu-
CSIMU YPABHEHUN XMMUYECKUX PEAKLUN;

- c(OpMHPOBAHHOCTH yMEeHUui KJIaccu(puuupoBaTh
HEOPraHMYECKUE M OpPraHMYECKHE BEIIECTBA M XUMHUYECKHE PpEaKIMH,
CaMOCTOSITEJIbHO BbIOMPATh OCHOBAHUS M KPUTEPUU IS KiIacCUpUKaLUN
U3Y4aeMbIX XMMHMUYECKHX OOBEKTOB; XapaKTepu3oBaTb COCTaB U
BaXHEHIIME CBOICTBAa BELIECTB, NPHHAICKAIMUX K OINPEIEICHHBIM
KjlaccaM M TIpynnaM COEJUHEHMH (IIpOCThle BELIECTBA, OKCHJIBI,
THJIPOKCUBI, COJIH; YIJIEBOAOPO/bI, MPOCThIe 3(PUPBI, CIIUPTHI, (PEHOIBI,
aJIbJIETU/Ibl, KETOHbI, KapOOHOBBIE KHUCIIOTHI, CJIOXHBIE 3(UPBI, KUPBI,
YTJIEBO/bI, aMUHBI, AaMUHOKHUCIIOTBI, OEJIKN); IPUMEHSATh 3HAHUSI O COCTaBe
U CBOMCTBaxX BEIIECTB JJsi SKCIEPUMEHTAIBHOM IPOBEPKU THIIOTE3
OTHOCUTEJIBHO 3aKOHOMEPHOCTEH NPOTEKaHHUsS XMMHUYECKHUX peakiuil u
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHHUS;

- c(hopMUPOBAHHOCTh YMEHHMI NOATBEP)KIaTb Ha KOHKPETHBIX
MpUMEpPax XapaKTep 3aBUCUMOCTH PEaKIMOHHOW CITIOCOOHOCTH OpraHuye-
CKUX COEAMHEHHUH OT KPaTHOCTH U TUIA KOBAJIEHTHON CBA3M («O» U «TT —
CBSI3b»), B3aUMHOI'O BJIMSIHUS aTOMOB U TPYIIl aTOMOB B MOJIEKyJax; a
TaKXke OT OCOOCHHOCTEH pealu3alMy pa3IMYHbIX MEXaHU3MOB MPOTEKa-
HHUS pEaKLi;

- c(hOopMUPOBAHHOCTb YMEHMH XapaKTepHU30BaTh 3JIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM M BO30YK/IEHHOM COCTOSIHUM) U MOHOB
XUMHUYECKUX 31eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst JI.1.
MenzeneeBa U UX BAJEHTHBIE BO3MOXHOCTH, UCIOJB3YS HMOHSITHS «S»,
«p», «d-2IEKTPOHHBIE» OPOUTATH, YHEPTETUUECKUE YPOBHU; OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3y-
€MbIX UMH COEIMHEHUH 10 IEpUOaM U IpyIIaM;

- BJIAJICHHE CHUCTEMOM 3HaHWI O METO/ax HAay4YHOT'O IO3HAHHUS SB-
JIEHUI NPUPOJBI, UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHUSIMU
MIPUMEHSTH 3TH 3HAHUS IPU KCIIEPUMEHTAIILHOM HCCIIEIOBAaHUH BELIECTB
U A7 OOBSICHEHUS] XMMUYECKHUX SIBJIEHUM, UMEIOIUX MECTO B MPHUPOJE
IIPaKTUYECKON AESITEIbHOCTH YEJIOBEKA U B IIOBCEHEBHON KU3HU;

- c()OpMUPOBAHHOCTh YMEHUU MPOBOJIUTH PacueThl MO XUMHUYE-
CKUM (QOpMyJIaM M YpaBHEHHUSIM XUMHUECKUX PEAKLUI C UCIIOJIb30BaHUEM
(du3nyecKrx BeIHUYUH (Macchl, 00beMa Ia30B, KOJUYECTBA BEIIECTBA), Xa-
PaKTEpPU3YIOINX BELIECTBA C KOJIMYECTBEHHON CTOPOHBI: pacueThl IO
HaXO0XJACHUI0O XMMHUYECKON (POpMyIbl BellecTBa; pacdyeTbl Macchl (00be-
Ma, KOJIMYECTBA BEILLECTBA) MPOJYKTa PEAKLIUU, €CIU OJJHO U3 MCXOAHBIX
BEIIECTB JaHO B BUJE PAcTBOpa C OMPEAECICHHON MAacCOBOW JOJIe pac-
TBOPEHHOT'O BEIIECTBA WJIM JAaHO B M30BITKE (MMEET MPHUMECH); pPacdeThl
MaccoBOW WM OOBEMHOW [IOJIM BBIXOJA MPOAYKTa PEaKIUHU; pacueThl
TETI0BOT0 3(pexra peakunii, 00bEMHBIX OTHOILIEHHH I'a30B;

- ¢OpPMUPOBAHHOCTh YMEHHUM MPOrHO3UPOBATh, aHAIM3UPOBATh U
OLIEHUBATh C MO3UIMH SKOJIOTUYECKON OE30MaCHOCTH MOCIIEACTBUS OBITO-
BOW U MPOU3BOJACTBEHHOW JIEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C Iepepa-
OOTKOIi BEIECTB; UCIOIb30BATh MOJYUYCHHBIC 3HAHUS Ul PUHATUS Tpa-
MOTHBIX peIIeHUI Npo0JieM B CUTYyalUsAX, CBA3aHHBIX C XUMUEH;

- c()OPMUPOBAHHOCTh YMEHUH CaMOCTOSITEJIHHO IUIAHHUPOBATH U
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MPOBOAUTh XUMUYECKUHN IKCIEPUMEHT (IOJIyY€HUE U HW3YYeHHE CBOWCTB
HEOPraHUYeCKUX M OPraHUYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKI[UU YT-
JIEBOJOPO/IOB PA3JIUYHBIX KJIACCOB M KHUCIOPOACOAEPKALIUX OpPraHHye-
CKHX BEILECTB, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJlay MO0 PacnO3HaBAHUIO
HEOPraHUYECKUX M OPraHMYECKHUX BEIECTB) C COOIIOACHHEM IpPaBHII
6e30macHOro 00paleHns ¢ BEIECTBAMU H JIAOOPATOPHBIM 000PYI0BaHH-
eM, (opMyIupOBaTh LEIN HCCIEAOBaHUSA, MPEIOCTABIATh B Pa3IUYHON
(dbopMe pe3ynbTaThl IKCIEPUMEHTa, aHATM3UPOBATh U OIEHUBATH UX JO-
CTOBEPHOCTb;

- ¢(hOpMHUPOBAHHOCTh YMEHUH OCYIIECTBIISITh LIEJICHANPABICHHBIN
MOMCK XMMHUYECKON MHGPOpMAIMU B PA3IMYHBIX UCTOYHHUKAX (HaydHas U
yuyeOHO-Hay4YHasi JIMTEpaTypa, CpPeAcTBa MaccoBOW WH(POpPMAIUHU, CETh
WnTepHer u apyrue),KpUTHUYECKHA aHAIM3UPOBATh XMMHUYECKYI0 HHGOP-
Malluio, repepadaTbiBaTh €€ W MCMOJIb30BaTh B COOTBETCTBHM C MOCTaB-
JIEHHOW y4yeOHOM 3aaueit;

- cOpMHPOBAHHOCTh YMEHUW OCO3HABaTh OMACHOCTh BO3JCH-
CTBUS Ha >KMBbIE OPraHHU3Mbl ONPENEICHHBIX BELIECTB, TOHUMAsl CMBICI
MOKa3aTeNsl MPEeAebHOM JOMYCTUMON KOHIICHTPALMHM, W TOSCHATh Ha
npuMepax crnocoObl YMEHBIIECHUS U MPEJOTBPAIICHUS] UX BPEAHOTO BO3-
JICHCTBUS HA OPraHU3M YEJIOBEKA.

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

HpOMeﬁCyTOqHOﬁ aTrecranmumn oﬁyqaloumxcn o IMCIOMIIJIMHE

Iloka3aTenu u KPUTEPHUU OLICHUBAHUA KOMHeTeH[[I/lﬁ

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 KOMIETEHIIMM, COAEpKATCS B NPHIIOXKE-

HUH 1.
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Hpnioxenne 1
KoHTpo/IbHO-0LIEeHOYHBbIE CpeIcTBa
AJIs1 IPOBe/IeHUS MIPOMeKYTOYHOM aTTecTalliy M0 AUCUHUILJIMHE
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 CJIEJYIOUIMX IPUHIIUIIOB!

JIOCTOBEPHOCTH OIICHKH — OLIEHHBAETCSl YPOBEHb CPOPMUPOBAHHOCTH 3HAHUU, YMEHMM, TPaK-
TUYECKOT'0 OIbITa, OOUIMX U MPO(pEeCcCCHOHAIBHBIX KOMIIETCHIIUH, IPOIEMOHCTPUPOBAHHBIX 00yYaro-
IIUMHUCA B XOA€ BBIITOJIHCHUA 3a1aHUA,

a/IeKBaTHOCTU OLIEHKM — OLIEHKA BBIIOJHEHUS 3a/laHUil OJDKHA MPOBOAUTHCS B OTHOLICHUHU
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 YCTOMYMBOCTU NPU HEOJHOKPATHBIX OLEHKaX YpOBHS C(HOPMHUPOBAHHOCTHU 3HAHMHU,
YMEHUH, MPAKTHYECKOTO OTBITA, OOIINX U MPO(PEeCCHOHATBHBIX KOMIIETCHIINN 00yJarOIIUXCS;

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

00BEKTUBHOCTH OLICHKH — OILICHKA BBIINOJHEHUS KOHKYPCHBIX 3a/laHUIl J0JKHA OBITh HE3aBU-
CUMOM 0T 0COOEHHOCTEN NMPO(EeCCHOHATILHOW OpUEHTALIMM WM NPEAIOYTEHUN ITpenoaaBareneii, ocy-
HIECTBIISIIOIUX KOHTPOJIb UJIU aTTECTALHIO.

[Tpu BBINOSIHEHUU MPOLIEYP OLIEHKH 3a1aHUH UCTIOIB3YIOTCS CJIEAYIONINE OCHOBHBIE METOIbI:

- METOJ pacueTa MepBUYHBIX 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 IIKAJIBI yUeTa PE3yJIbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJIy:

Ouenka KosnuyectBo 0215108, HAOpaHHBIX 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 «yJOBJIETBOPUTEIBHOY» 3-3,5
OueHka 2 «HEeyA0BIETBOPUTEIb- <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.
IIpaBHILHBII 0TBET MOKET OBITH TOJILKO 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 AuccolMalnum paBHa 1:
VY CUJIBHBIX 3JEKTPOJIUTOB;

VY cnabbIX 3JIEKTPOJIUTOB;

V a30THCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

BoccranoBurens - 3T0 BELIECTBO:
Otparoliiee 3JIEKTPOHBI;
[IpuHuMaroIIee 3IEKTPOHBIL;
Kucnopon.

Boaopon

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

Oxcup Hatpus;
A30THCTOKUCIIBIN HATPH;
CepHOKHCIIBINM HaTpUM.

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

XJIOpUCTBIN HATPUML:

. XJIOpUI HAaTpHS;

. Okcup Hatpus;

. I'mapoxcuna Hatpus;
. XJIOpUJ KaJIusl.

T"aménas u3BecThb — ATO:

. I'mapokcnn kanbuus;
. Kapbonat kanpus;

. Okcup KaapIus;

. Okcup Hatpus.

T"anoren — 3To:

. @rop

. Kucnopon
. Harpuit

. Kenezo
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JlakMyC — KpacHBbIH:

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.

BemecTBa, KOTOpBIE IPOBOJAT JIEKTPUUECKUI 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'mapooxkcun xenesa (111);
I'mapookcu natpus (1);
I'mapookcun nunka (11).

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

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

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

PactBOp ritoKk038I;

PactBop caxapo3sbl.

I'oMOreHHslie CHCTEMBI — 3TO:
PacTtBOp yKCYCHOM KUCIIOTBHI;
JIumda;

«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 (HOPMYIION BEIIeCTBA U KIAaCCOM/TPYIIION,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICHKHT: K KaXKION MO3UIUH,
0003HaYeHHOM OYKBOIi, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUIO, 0003HAYEHHYIO

U (po.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpegnmue

b) KF 2) OKCHJIbI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyromue

4) conu KuUCTbIe
22. YcTaHOBUTE COOTBETCTBHE MEXAY (OpMYJIOi BellecTBa U KIaccoM/TPYIIION,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3HUIINH,
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) pactBopuMblii THAPOKCU

') MnO 4) KHUCIIOTHBIN OKCH]T

5) OCHOBHOM OKCH]T

24. YCTaHOBUTE COOTBETCTBUE MEXKTY (POpMYITOif BElIecTBa M KIIACCOM/TPYIIIIONH,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEHKHUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOM OYyKBOH, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUIO, 0003HAYEHHYIO

1 poi.

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

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

4) nBOWHas COJb
B 3aganusax 25-28 orBeT HE00X0AUMO 3aNMCATL B YVCTAHOBJEHHOM /IS OTBeTa noJjge. OrBeTom
MOkeT ObITh Hudpa, oTAeIbHOE CJI0BO, CJI0BOCOYETaHNE. (3aKkpbITas ¢dopma)
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25. llpopomxure NpeIoKEHUE: BAJEHTHBIA Yroj Mpu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTAaBJISIET

26. IlponmoikuTe NpeUIOKEHHE: BELIECTBA OJMHAKOBOIO COCTaBa, HO pPa3jIM4YHOIO CTPOEHUS C
pa3IUYHBIMU 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/IE10BATEJbLHOCTD e CTBHIl.
OTBer 3anKuCchIBACTCH B TA0JAULY

29. YcraHoBUTE NOCIEN0BATEIIBHOCTh YACTH TOMOJIOTHYECKOIO Psiia aIKAHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) aran

30. YcraHoBuUTE NOCIEN0BATEILHOCTh MEXaHU3MA PAUKAIbHBIX pEAKLUN 3aMEIIECHNUS:

A) oOpbIB 1IETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUSA

3agauu:

1. B 40 r nucTminupoBaHHOM BOABI pacTBOpUIM 2 T Xyopuaa Hatpus. Paccuuraiite mac-
COBYIO JIOJIIO COJIM B IIOJTyYEHHOM PAacTBOPE.

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

3. CKOJIbKO BOJIbI U COJIM HYKHO B3STb, 4YTOOBI MpUrotoBuTh 250 1 10 %-ro pacrBopa HUT-
paTa HaTpus?

4. B 1 xr 60 %-ro pactBopa conu go6asunu 50 r sToi conu. KakoBa MaccoBast 1011 colu
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH 10 ECATHIX.

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

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

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

8. [Tpu B3aumopeicTBUN KalbIsl ¢ BOJON oOpazoBanock 0,3 MOJIb T'MAPOKCHIA KaJIbLUS.
Kaxoit 00beM Bogopoaa( B IuTpax, H.y.) IPU 3TOM BbIASTHIICS 7

9. N3 250 r pacTBOpa MOBapeHHON cONM C MaccoBoi josied 15 % Bwimapuiau 3 T BOABI.
Omnpenenute MacCOBYIO JIOJIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro maccy conu ( B rpamMMmax) Haao 100aBuTh k 300 © pacTBOpa ¢ MaccoBOM Joneit

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

1.3.2. Kpurepuu oueHku

Ornenka 3a 3aanue «TecTupoBaHue» onpeAesseTcs MPOCTHIM CYMMHPOBaHUEM OAJUIOB 3a Mpa-
BUJIbHBIE OTBETHI Ha BoIpockl. OH BepHbIil oTBeT paseH 0,1 6amn

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

- [IpY OTBETE Ha BOIIPOC 3aKPHITOM (GOPMBI ¢ BELIOOPOM OTBETa BbIOpaH NMpaBUIIbHBINA OTBET;

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

- NP OTBETE€ Ha BONPOC HA YCTAHOBJIEHHME MPABUIBHON IOCIEIOBATEIBHOCTU YCTAHOBJIICHA
IIpaBWJIbHAS MTOCJIEA0BATEIBHOCTD

- IIpY OTBETE€ Ha BOIPOC Ha YCTAHOBJIEHHE COOTBETCTBHUS, €CIU CONOCTABJICHUE IMPOU3BEAECHO
BEPHO I BCEX Map.
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Kpurtepun onieHKH pe3yibTaTOB BBINOJHEHHS 32JaHUA «TECTHPOBAHUE»

Kon-Bo MaxkcuManbHBINA Oast
BOIPOCOB
1 | Paznen 1.06mas u HeopraHuveckas XuMus 20 20*0,1
2 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurtepuu ouieHKH pe3y/ibTaTOB BHINOJHEHHS MPAKTHYECKOI0 bannsl B cooTBeTCTBUM
3alaHus C 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
- ycIIoBHE 3aaHusi 0OPMIICHO HEBEPHO 0
2 | Ucnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6aJ11
—0,3 6am1a
- BepHO 00O3HAYEHBI CHMBOJIBI B YCIIOBHH 33/7a4M U B (popmyrax, ucH 0,3
MOJIb3YEMBIX B PEUICHUH 3a/1a4U
- BepHO 0003HAYEHBI CUMBOJIBI B YCJIOBUH 3aJlauH, JOIylieHa | HeTouH 0,2
HOCTb B (hOpMyIax, UCMONb3yEeMbIX B PEIICHUH 3a7au
- nomyieHa | HETOYHOCTh MpU 0003HAYEHUH CHMBOJIOB B YCJIIOBHH 32+ 0,1
Jauu, 1 HETOYHOCTh B (pOpPMyJIaX, UCIIOIb3YEMBIX B PELICHUH 33J]aul
- gomymieHo 2 ¥ 0ojieeé HETOYHOCTU MpU OO03HAYEHUU CHUMBOJIOB B 0
YCIIOBHMH 3ajjauu, 2 U Oosee HeTOUHOCTEH B hopMyrax, UCIOIb3YeMbIX
B pPELLIEHUH 3aJauu
3| Cob.1i01eHUe aIroOpuTMA pelieHust MaxkcumaabHbIi 6aJ11
—0,1 6anna
- pellieHHe 3aJ]aul OCYILECTBIISAETCS 10 AITOPUTMY: 3alMCh HEOOXOH 0,1
MBIX XUMHUYECKUX (OpMyJI,BepHasi paccTaHOBKa KO3((UIHNEHTOB, Ma-
TEMaTUYeCKUH pacd€éT MpaBUIIbHO MOA0OPaHHBIX KO3()(UIIMEHTOB Hpe-
IICHUE TI0 XUMUYECKON (hopmyIie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | IlepeBoa enMHUL M3MepeHUs (pU3MYECKUX BeTUYMH B MexkayHa- MaxkcumajibHbIH 0211
poanyio cucremy equuui (CH) —0,3 6anna
- BEPHO IepeBeIeHbl pacyeThl ePeBOJia BCEX €IUHUI] H3MepeHUs (- 0,3
3MYECKUX BeJIMYMH B MexayHapoanyto cuctemy eaunui (CH)
- pomymieHa 1 ommOKa MpH NPOBEIEHUM pacyeTa MepeBOoAa €IUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXIyHAPOTHYIO CUCTEMY €IHHUI]
(CH)
- JIOTyIIEHBl 2 OMMOKHM NP MPOBEACHUM pacyera MepeBoja eIUHUI] 0,1
u3MepeHus PU3NYECKUX BEIWYMH B MeXAyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBEJIEHBI PacUeThl EPEBOJIa BCEX eIMHUI] U3MEPEHUS 0
busnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5| Ucnonb3oBaHne XMMHYECKHX (POPMYJI 1JIs1 pelieHust 3aa49H MaxkcumajbHbIH 0211

— 0,4 6anaa

- BCPHO U MOCJICAOBATCIIBHO 3alITMCAHBI BCC (I)OpMYHBI B COOTBCTCTBHUHU C

0,4
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CHUMBOJIMKOH, HEOOXOAMMBIE ISl YCTAHOBJICHHSI COOTHOILEHUS CYIIe-
CTBYIOLIETO MEXy (DU3MYECKHUMHU BEITMYMHAMU

- NIPaBUJIBHO COCTABJICHBI YPAaBHCHUSA, CBA3BIBAIOIIUE XMMHUYECKUE BE-
JINYUHBI

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

- NPAaBUJIIBHO COCTABJIEHbI YPABHEHUS, CBSI3bIBAIOIINE XUMUUYECKUE BE-
JINYUHBI

0,3

- (opMyIIBl 3amKMCaHbl OCIE0BATENBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHH C CHUMBOJHUKOH, HEOOXOIUMOM AJisi yCTAaHOBJICHHUS CO-
OTHOIIICHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEJIMUNHAMHU

- JIomylieHa OJHa OLIMOKa MpU COCTABICHUM YPaBHEHUM, CBS3BIBAIOA
HIMX XUMHYECKUE BEITMUYUHBI

0,2

- (dopMyIibl 3aMKCcaHbl HETIOCIE0BATEILHO, HEBEPHO 3amnucana 1 ¢op-
MyJja B COOTBETCTBUHU C CUMBOJIHMKOW, HEOOXOAUMOM JIIsl YCTAaHOBJICHHUS]
COOTHOIIEHUS CYIIECTBYIOIIETO MEXY XUMUUECKUMU BEIIMYUHAMU

- JIONylIeHa oJHa OIIMOKa MpU COCTABJIEHUU YpaBHEHHI, CBSI3bIBaIO-
HIMX XUMUYECKUE BEITMYUHBI

0,1

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

MaremaTuyecKkue pacyersl 10 XUMHYECKUM (popMyiaM, KOTOPbIE
XapaKkTepu3ylT paccMaTpuBaeMoe sIBJICHHE C KOJIMYeCTBEHHOM
CTOPOHBI

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

- BEPHO MPOM3BEACHBI BCE MAaTEMAaTUYECKHUE PACUEThI 10 BCEM XUMHUYEH
CKUM (opMyJaM B COOTBETCTBUHM C €IMHHUIIAMU HW3MEPEHUH XHMHYe-
ckux BenuuuH (CU);

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

0.4

- BEPHO MPOU3BEJCHBl MATEMAaTHYECKHE PACUETHI IO BCEM XUMHYECKUM
dbopMysiaM B COOTBETCTBUU C CIUHHUIIAMU U3MEPCHHI XUMHUYCCKHUX Be-
mnaun  (CH),

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

0,3

- HEBEPHO MPOU3BEJCH MAaTEMAaTHUYECKHH pacyeT Mo 1 XUMHYECKOMH|
dbopMyIie, HO B COOTBETCTBUH C €IUHHIIAMH 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] W3MEPEHUN (PU3NUECKHX BEIUYHH]
(Ch);

- BCC pE3yJbTaTbl MAaTCMATUYCCKUX PAaCYCTOB COJACPKAT TOJIBKO HI/I(i)-
POBBIE 3HAYCHUS

0,1

- HCBCPHO NPOU3BEACHBI BCC MATEMATUUCCKHUEC PACYCTEI

0

OTBeT nocJjie pemieHus 3a1a4u

MakcuMaJdbLHBIA 02171

0,1 6an0B
- 3a71a4a B KOHIIE PEIIECHUS COJCP>KUT BEPHBIN OTBET 0,1
- 33/1a4a He COJICPXKUT B KOHIIE PEIICHHs BEDHOTO OTBETA 0

32



8| YcTHOE 00BbsiCHEeHH e pellleHUus 3a1a4u MakcuMaabHbIi 021
— 0,2 6a10B

- OOBSICHEHUE pEIIeHUS 3aJaHusl MOCIIEeIOBATEIbHO, CBSA3HO, JIOTHYHO,) 0,2
BBIBOJI apT'yMEHTUPOBAH U 00OOCHOBAH; MPABUIHLHO U OOCTOSATENHHO J1a-
€TCsl OTBET (OTBETHI) Ha COITYTCTBYIONINE BOMPOC (BOIIPOCHI)

- HE3HAYUTEJIFHO HapyIIeHa MOCIeI0BATeIbHOCTD, JIOTUKA OOBSICHEHUS] 0,1
pellleHus 3a/1aHus, BBIBOJIBI apTyMEHTUPOBAHBI U 00OCHOBAHBI; CTYJICHT
WCIIBITHIBACT HE3HAUMUTENbHbBIC 3aTPYAHEHUS, OTBEUAsi HA COMYTCTBYIO
M€ BOIIPOCHI

- 3HAUMTEJIBHO HaApYIIEHA IOCJIEJOBATEIbHOCTD, JIOTMKA OOBSCHEHUS] 0
pemieHus: 3afaHusl (CTYACHT HE MOXET OOBSICHUTh, KakuM 00pazoM
MIPUIIE K PEUICHUIO 3a/I1aHts), BHIBOJbI HE MOT'YT CUUTATHCS apTyMEH-
TUPOBAHHBIMU 1 OOOCHOBAaHHBIMU; CTY/IEHT UCIBITHIBACT 3HAUUTEIHHBIE
3aTpyAHEHUS, OTBEYast HA COMYTCTBYIOIINE BOTIPOCHI

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 00ecrieyeHHe /IJIsl IPOBEACHHUsI IIPOMEIKY-
TOYHO} aTTecTalNu

1. Amncdwunorenosa, 1.B.Xumusi: y4eOHUK M TPaKTHKYM JUIS CPETHETO MPOQPECCHOHATBLHOTO
obpazoBanus/ .B.Audunorenosa, A.B.baokos, B.A.ITonkoB.— 2-¢ u3n., ucnp. u gon.— MockBa:
WznarensctBo HOpaiit, 2020.— 291¢c.— https://urait.ru/

2. Apremenko AWM. Opranmyeckas xumusi: yuyeOHuk /A.W. ApremeHko.- 5-e¢ u3n., ucmp.-
Mocksa: KHOPYC, 2020.- 536c.- (Cpennee npodeccuoHaabHoe obOpasoBanue). ISBN 978-5-406-
00916-1

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

4. Amn¢uHorenona, 1. B. Xumus: yueOHUK M IPAKTUKYM JUIsI CPEAHETO MPO(ecCHOHANIBHOTO
obpazoBanus/ 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 U3TaHUSs

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

6. Apremenko A.M. Opranmueckas xumusi: yaeOHUK /A.H.ApremeHko.- 5-e¢ u3n., ucmp.- u
nom.- M.: KHOPVYC, 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 (omumnuana «Ilokopu BopoObeBbI ropbI»).

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

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

MeTtoanyeckue yKazaHusi Il 00y4AIOUIMXCS 10 OCBOECHHIO THCIMIIJIMHBI

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

12. Meronuyeckue yka3aHus JIJIsl 00y4JaroNIuXCs IO BBITTOJTHEHUIO JTA00PATOPHBIX padoT

13. Meronuyeckue yka3zaHus A5l 00y4JarouXcs MO BBHIMTOIHEHUIO CAMOCTOSTENBHBIX paboT
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