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PabGouas mporpamma yueOHo auciumiuabl O/1.07 Xumus pazpaboTaHa B COOTBET-
ctBun ¢ denepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTAHIIAPTOM (J1ajee —
®I'OC) mo crnenuasbHOCTH CpeaHEro MpodecCHOHATLHOTO 00pa3oBaHUs (majnee -
CIIO) 38.02.03 OnepaunoHHast A€ATEIbHOCTD B JJOTUCTUKE YTBEPKAEHHOTO MTPUKA30M
MunucrepctBa o0pazoBanus U Hayku P® Ne 257 ot 21.04.2022 «OO6 yTBepkACHUH
benepanbHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApPTa CpeaHEro mpodeccu-
OHaJILHOTO 00pa3zoBaHus Mo crieruanbHOCTH) 38.02.03 OnepanroHHas 1eATeILHOCTD B
goructuke, ®I'OC cpeanero odiiero oOpa3oBaHus, YyTBEPKACHHOTO MpuKazoM Mu-
HUCTEepCcTBA 0OpazoBaHus u Hayku PD ot 17.05.2012 1. Ne 413 (c u3mMeHeHUsIMU Ha
27.12.2023 r.) u npuMmepHOM pabouei mporpamMmoi 0011e00pa3oBaTeIbHON TUCIIN-
IUIMHBL «XUMUsD» 171 Tpo(ecCHOHaNbHBIX 00pa30BaTeNIbHBIX OpraHu3alui, yTBep-
XKJIEeHHOHN Ha 3acefaHuu CoBeTa IO OLIEHKE COAEpKaHMs M KauecTBa NMPUMEPHBIX pa-
004MX MporpaMM 0011e00pa30BaTENIbHOTO U COLMAJIBHO - TYMaHUTapHOIO IUKJIOB
cpenHero npogeccuoHaibHoro oopazoanus [Iporokon Ne 14 ot «30» HosaOps 2022.

Pa3paboTtunk: Tapacosa I'.H. — npenogaBarens Boicieil kateropuu Ilpodeccronans-
Ho-Ttienarorunyeckoro koyuiemka CI'TY umenn I'arapuna 10.A., AnmumoBa A.O. — mipe-
nogasarenb  I[IpodeccuonanpHo-nienarornyeckoro  kommemxka CI'TY  umenu
["arapuna FO.A.
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1. MACHOPT PABOUYEN IMPOT'PAMMBbBI YUYEBHOMU
JTUCHOUIIJIMHBI O/1.07 Xumus

1.1 ObaacTh NpuMeHeHUs padoveil MPorpamMMbl

Pabouas mporpamMmma y4eOHOM JUCHUIUIMHBI SBJISIETCS YacThO IPOTrpaMMBbI T01-
TOTOBKHU crernuanuctoB cpeanero 3BeHa (nanee — [IIICC3) B coorBercTBUM ¢ DPI'OC
CIIO no cnenuanbHocT 38.02.03 OnepaimoHHas AEATEIbHOCTD B JIOTUCTHKE.

1.2 MecTo y4yeO0HOIi TUCHMILUIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH
CMEeNHAJINCTOB CPeTHEr0 3BeHA:
VYuebHas qucuuiuinHa BXOAUT B 001eoOpazoBatenbubiit uki [TTICC3.

1.3 Heau u TpeGOBaHUs K Pe3y/JIbTATAM OCBOECHUS Y4eOHOH TMCUMIIMHBI:

B pe3ynbrate ocBoeHuUs1 yueOHOW JUCIUILIMHBI 00YYaIOUINICs T0JKEH JOCTUYb
CIIEAYIOIINE PE3YJIbTATHI:

JIUYHOCMHbIE:

- OCO3HaHME O0YUaOIIMMUCS POCCUICKON I'paX/1aHCKON UIEHTUYHOCTH;

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIICHUIO;

- HAJIMYME MOTUBAIIMU K OOYYEHHIO U INYHOCTHOMY Pa3BUTHIO;

- LEJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHEU MO3ULMN JIMYHOCTH HA OCHOBE NIy-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEN HapoaoB Pocculickoit denepannn, UCTOPUIECKUX U
HAI[MOHAJIbHO-KYJIbTYPHBIX TPaIUINA, (OPMUPOBAHUE CHUCTEMBbl 3HAUUMBIX LIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYHILMOHHOIO MHPOBO33pEHUs, MPABOCO3HAHMSI,
HKOJIOTUYECKOM KYJIbTYPBhl, CHOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH JKU3HEHHBIE MJIaHbL;

- YyBCTBO TOPAOCTH M YBA)KECHHUS K UCTOPUM U JOCTHXKEHHMSIM OTE€YECTBEHHOM
XUMUYECKOM HAayKH; XHMHUYECKH TPAaMOTHOE TOBEIECHHE B MNPOJPECCHOHATBLHON
NEeSATEIbHOCTH U B OBITY IIPU OOpALIEHUU ¢ XUMHUYECKUMU BEILIECTBAMH, MaTEpUaIaMH
Y TIPOLIECCAMH;

- TOTOBHOCTh K IPOJOJDKEHHUIO 00pa30oBaHUs W TMOBBINICHHS KBaTM(HUKAIUU B
n30paHHOW TPO(ECCHOHATBHON JEATeTbHOCTH W OOBEKTUBHOE OCO3HAHUE POJIH
XUMHUYECKUX KOMIIETEHIUI B 3TOM;

- YMEHHME HCIONb30BaTh JIOCTUKEHUS COBPEMEHHOM XWUMHUYECKOHM HAyKH U
XUMHYECKUX TEXHOJOTUH [UIsi TOBBILIEHUS COOCTBEHHOTO HWHTEJIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCHOHATBHOU IeATeIbHOCTH,

MemanpeomemHble:

- OCBOCHHBIE OOYYarOIIMMHCA MEXKIPEIMETHBIE TOHATUS M YHHBEpCaJIbHbIC
yueOHbIe AecTBUS (PETYIATUBHBIE, TO3HABATEIbHBIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTh UX MCIOJb30BaHUS B MMO3HABATEILHON U COLMAILHOMN MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYULIECTBJICHHUIO y4eOHOH aes-
TEJIbHOCTH, OPTraHU3AlMKU Y4eOHOTI0 COTPYIHUYECTBA C MEAArOrMYeCKUMHU pabOTHHUKA-
MU U CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHUU WHAMBUIYaTbHON 0Opa30oBaTeIbHOU
TPaeKTOPUH;

- OBJIaJICHUE HaBbIKaMHU y4€OHO-HUCCIIE10BATENIbCKON, POEKTHON U COLMATbHON
NEeATEIbHOCTH;



- HCIOJIb30BAaHHME PA3NIMYHBIX BHUJIOB TI03HABATEILHOW JEATCIBHOCTH U
OCHOBHBIX HHTEJUICKTYyalbHBIX OIepanuid (IMMOCTAaHOBKH 3a1add, (GOpMyIHpOBaHUS
TUIIOTE3, aHaJlM3a U CHHTE3a, CPaBHEHUs, 00OOIICHHS, CUCTEMATHU3AIlNH, BHISBICHHS
IIPUYUHHO-CJICICTBEHHBIX CBS3€H, ITOMCKA aHAJIOroB, (OPMYJIMPOBAHUS BBIBOJIOB) JJIS
peIlleHUsT TTOCTaBJICHHON 3aJlayd, TNPUMEHEHUE OCHOBHBIX METOJIOB IIO3HAHHMS
(HaOMIOCHHS, HAYYHOTO OSKCIEpUMEHTAa) JUIA M3yYeHHUS pa3JIUYHBIX CTOPOH
XUMHYECKHX OOBEKTOB M IPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTAJIKUBAThCS B MpodeccrnoHalbHOI cdepe;

- WCIOJIb30BaHWE PA3JIUYHBIX HWCTOYHUKOB JUIS TONYYCHHS XHUMHYCCKON
uHPOpMAIlMK, YMEHHE OIICHHTh €€ TOCTOBEPHOCTh [UUISl JOCTIKEHHS XOPOIIUX
pe3ynbTaToB B MpodeccCroHaIbHOU cepe;
npeaMeTHbIE:

- cOpMHUPOBAHHOCTD MPEICTABICHHUI: O MaTEPHATLHOM €IMHCTBE MUPA, 3aKO-
HOMEPHOCTSX W IO3HABAEMOCTH SIBICHUI TIPUPOJIBI, O MECTE M 3HAYCHUH XUMUU B CH-
CTEME E€CTCCTBCHHBIX HayK U €€ POJIHM B OOSCIICUCHNH YCTOWYUBOTO Pa3BUTHUS YeJIOBE-
YeCTBa: B PEIICHUHU MPOOJIEM 3KOJOTHYECKOW, SHEPTreTHIYEeCKON M MHUIIeBOM Oe3orac-
HOCTH, B Pa3BUTHUU MEIUITUHBI, CO3JJaHUM HOBBIX MATEPHAIOB, HOBBIX HMCTOYHHUKOB
SHEPrUM, B OOCCIECUYCHHH DPAMOHAIBHOTO IPHUPOJIONOIH30BaHMUSA, B (POPMHUPOBAHUH
MHPOBO33pEHUS 1 00IIEH KyJIbTYphl YeJIOBEKA, a TAK)KE KOJOTHIECKH 000CHOBAHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO M IPUPOTHON CpeEIE;

- BJIQJICHUE CHUCTEMOW XMMHUUYECKHX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIOJIA-
TafoIlye MOHATHS (JOMOJHUTEIBHO K CHCTEME IMOHATHI 0a30BOr0 YPOBHS) - H30TOIIHI,
OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHHE aroMma, TMOpHIU3allis aTOMHBIX OpOMTasCH,
XUMHYECKast CBsI3b («O» U «T — CBS3bY», KPaTHBIC CBS3M), MOJISpPHAS KOHIICHTPAITHS,
CTpyKTypHasi ¢dopmyna, wu3oMmepus (CTpyKTypHas, reomerpuueckas (I[Mc-TpaHc-
WU30MEpHS), TUITBI XUMHUECKHUX peaklnii (rOMO- U TeTepOreHHbIE, 00paTHUMbIEe B HEOO-
paTHMBbIe), PacTBOPHI (MCTUHHBIC, JHUCIIEPCHBIE CHCTEMBI), KPUCTAJUIOTHIPATHI, CTe-
NIEHb JTUCCOIMAIINH, DJICKTPOJIN3, KPEKUHT, PU(POPMHUHT); TEOPUHA M 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYCCKUE 3HAHMSI, JICKAIINEC B OCHOBE IMOHUMAHUS NMPUIHHHO-
CTH ¥ CUCTEMHOCTH XUMUYCCKUX SIBJICHHH, COBPEMEHHBIC TIPEJICTABJIICHUS O CTPOCHHUU
BEIICCTBA HA aTOMHOM, MOJICKYJISIPHOM M HAaJMOJICKYJIIPHOM YpPOBHSX; IMPEICTaBIc-
HUS O MEXaHM3MaxX XUMHUYECKUX PEakIui, TePMOJINHAMUYCCKUX U KMHETHYCCKUX 3a-
KOHOMEPHOCTSIX MX MPOTEKAHMs, 0 XMMHUECKOM PAaBHOBECHH, AUCIICPCHBIX CHCTEMaX,
(aKTOJOTUYECKHUE CBEICHUS O CBOMCTBAX, COCTaBe, MOJyYeHWH W OE30MacHOM HC-
M10JIb30BAHNHU BKHEHIIIMX HEOPTAaHMYECKUX U OPraHMUYECKHUX BEIICCTB B OBITY M IPaK-
THYECKOW JIEATEeIbHOCTH YejIOBeKa; OOIMX HAYYHBIX MPHUHIMIIAX XHUMHUYECKOro Ipo-
W3BOJICTBA (HAa TpUMEpe MPOU3BOJCTBA CEPHON KHCIOTHI, aMMHaKa, METaHoJa, Tepe-
paboTku HEPTH);

- chopMHEPOBAHHOCTH YMEHUI BBISBIISATH XapaKTEPHBIC MPU3HAKHA U B3aMMOCBS3b
W3YYCHHBIX MMOHSATUH, IPUMEHSATH COOTBETCTBYIOIIME MOHATHS MPU OMHCAHUH CTPOE-
HUS U CBOWCTB HEOPTaHUYECKUX M OPTAaHWICCKUX BEIICCTB U UX MPEBPAICHUI; BHISB-
JSTh B3aMMOCBSI3b XMMHUYCCKHX 3HAHHWHA C TOHSITHSIMH M TPEICTaBICHHUSIMH JPYTUX
IIPEIMETOB JIJIsl 00JIee OCO3HAHHOTO TOHUMAHUS B OOBSICHCHHS CYIIIHOCTH MaTepHab-
HOTO €IMHCTBA MUPA; MCIIOIH30BaTh CHCTEMHbIC XUMUYECKUE 3HAHUS I OObSICHEHUS
Y TIPOTHO3WPOBAHHUS SIBJICHUH, UMEIOIUX €CTECTBEHHOHAYUHYIO TIPUPOTY;
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- c(hOpPMUPOBAHHOCTh YMEHUU HMCIOJIb30BaTh HAWUMEHOBAHUS XMUMHUYECKHX CO-
€IMHCHUN MEXIYHApOJIHOTO COI03a TEOPETUUECKOW W MPHUKIATHOM XUMHM U TPUBHU-
aJbHbIC HA3BAHMS BEUIECTB, OTHOCAIIMXCS K U3yYEHHBIM KJIACCAM OPraHUYECKUX U HeE-
OPraHUYECKUX COCAMHEHUN; UCITOIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsI COCTABJICHUS
dbopMyT HEOPTaHWYECKHX BEIIECTB, MOJCKYJSPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHMUECKUX BEIIECTB; COCTABISATh YPAaBHEHUS
XAMUYECKUX  PEaKUMi W pacCKpblBaTh  MX  CYIIHOCTb:  OKHUCJIHUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM COCTABJICHUS AJIEKTPOHHOIO OajaHca 3TUX
peaKInii; peakiuii HOHHOTO OOMEHA IyTeM COCTABJICHHS WX TMOJHBIX W COKPAIICHHBIX
WOHHBIX YpaBHEHUH; peakIuil THAPOIN3a, peakiuii KoMILIekcooOpa3oBaHus (Ha MpHu-
Mepe THIPOKCOKOMIUIEKCOB IIMHKA M aJTFOMUHUS); TTOATBEPKIATh XapaKTEPHbIC XUMHU-
YECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU SKCIIEPUMEHTAMU W 3aIUCIMU YpaB-
HEHUW XUMHUYECKUX PEAKIIUN;

- chOpMUPOBAHHOCTh YMEHHMH KJIAacCU(PUIUPOBATh HEOPraHUYECKUE U
OpraHWYeCcKHue BeIIeCTBA W XUMHUUYECKHE pEaKIud, CaMOCTOSATEIIBHO BBIOHUpATh
OCHOBaHUS WU KPHUTEPHHM JJI KJIACCU(UKAIIUM H3YyYaeMbIX XUMHUYECKHUX OOBEKTOB;
XapaKTepU30BaTh COCTAB M BAXKHEUIIME CBOMCTBA BEIIECTB, NPUHAMICKAIINX K
OMpENENICHHBIM KJaccaM W TpyINaM COSAWHEHUM (MPOCThIC BEIIECTBA, OKCHJIBI,
TUAPOKCHUIBI, COJIH; YTJIIEBOAOPObI, MPOCThIC dPUPBI, CIIUPTHI, (PEHOIBI, aTbICTHIbI,
KETOHBI, KapOOHOBBIE KHCIJIOTBHI, CIJIOXKHBIE J(UPBI, >XUPHI, YIJIEBOAbI, AMHHBI,
AMUHOKHCJIOTHI, OCJIKW); MPUMEHSITh 3HAHUS O COCTaBE€ W CBOMCTBAX BEIIECTB IS
AKCIIEPUMEHTAIIBHON MTPOBEPKHU TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEaKIMi U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIIECTBIICHUS;

- ¢(hOPMUPOBAHHOCTh YMEHUM MOATBEPkKAATh HA KOHKPETHBIX IPUMEpax Xapak-
Tep 3aBUCUMOCTU PEAKIIMOHHOM CMIOCOOHOCTH OPraHUYECKUX COCIUHEHHUH OT KpaTHO-
CTHU W TUIIA KOBAJEHTHOM CBS3U («G» M «IT — CBS3b»), B3AUMHOTO BJIUSHHUS aTOMOB M
TPYIIIT aTOMOB B MOJIEKYJIaX; a TaKXe OT OCOOCHHOCTEH peaau3aiiu pa3IMuHbIX Me-
XaHU3MOB ITPOTECKAHUS PEAKIIUM;

- ¢(hOPMHUPOBAHHOCTh YMEHUN XapaKTECPU30BATh AJICKTPOHHOE CTPOCHUE aTOMOB
(B OCHOBHOM U BO30YXJIECHHOM COCTOSHUM) U MOHOB XMMHUYECKHX 3JIEMEHTOB 1-4 Tie-
puonoB Ilepuognueckont cucremsl .M. MeHnneneeBa u ux BaJIEHTHbIE BO3MOXKHOCTH,
WCIIOJIB3YSI TIOHATHSI «S», «P», «d-dTIEKTPOHHBIC» OPOUTAIH, SHEPTETUUECKUE YPOBHH,
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XUMUYECKUX DJIEMEHTOB U 00pa3ye-
MBIX UMM COEIUHEHUH 10 NMEPUOIAM U TPYIIaM;

- BJIQJICHUE CUCTEMOM 3HAHMHN O METOJax HAayYHOI'O IIO3HAHUs SBJICHUM IPUPO-
JIbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MTPUMEHATH 3TU 3HAHUS MPU
AKCTICPUMEHTAILHOM HCCJICIOBAHUM BEIICCTB U JUII OOBSICHCHHS XUMHYECCKUX SBJIC-
HHUM, UIMEIOIIUX MECTO B MPUPOAE MPAKTUUECCKOU NEATEILHOCTH YEJIOBEKAa U B MOBCE-
JITHEBHOM >KU3HU;

- chopMUPOBAaHHOCTH YMEHUN TTPOBOJUTH PACUETHI M0 XUMHUYECKUM (opMyam
¥ YPAaBHEHHSIM XUMHUYECKUX PEaKIUid ¢ UCTOJIb30BaHUEM (DU3NYECKUX BEIMYMH (Mac-
Chl, 00b€Ma Tra30B, KOJIMYECTBA BEIIECTBA), XapAKTEPHUIYIONINX BEIIECTBA C KOJWYE-
CTBEHHOUM CTOPOHBI: PACUETHI MO HAXOXKJIECHUIO XUMHUUIECKON (POPMYJIBI BEIIECTBA; pac-
4eThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMH, €CJIU OJHO U3 HC-
XOJHBIX BEUIECTB JIaHO B BUJE pacTBOpa C OMNPEACICHHOW MAacCOBOW JOJIEH pacTBO-
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PEHHOI'0 BEIIECTBA WJIM JaHO B M30BITKE (MMEET MPHUMECH); pacdyeThl MacCOBOM WJIU
00BbEMHOM J0JIU BBIXOJIa MPOAYKTa PEAKIMU; pacdyeThl TEIIOBOro 3@ekra peakiuid,
00BEMHBIX OTHOIIICHUI I'a30B;

- chopMUPOBaHHOCTh YMEHUN TTPOTHO3UPOBATH, AHATM3UPOBATH U OIICHUBATH C
MO3UIIMI AKOJOTHUECKON O€30MacHOCTH TOCIIECICTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JeATEIIbHOCTH YeJIOBeKa, CBSA3aHHOM ¢ IepepabdOTKOM BEIIeCTB; MCIOJIb30BATH IOTY-
YEHHBIC 3HAHUA JJI1 MPUHATUS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIMSAX, CBSI3aH-
HBIX C XUMHECH;

- ¢cOpMUPOBAHHOCTh YMEHHI CaMOCTOSITEIILHO IIJIAHUPOBATh U MPOBOJUTH XHU-
MUYECKUH IKCIIEPUMEHT (TI0JIydeHHE W U3YYEHHUE CBOMCTB HEOPTaHMYECKUX U OpraHu-
YECKHUX BEIIECTB, KAYECTBEHHBIE PEAKIUU YIIIEBOJOPOIOB PA3IMUYHBIX KJIACCOB U KHC-
JIOPOJICOACPIKAIINX OPTaHUYECKUX BEILIECTB, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7a4 MO
pacro3HaBaHUIO0 HEOPTAaHUUYECKUX M OPTAaHMYECKUX BEIIECTB) C COOJIFOACHUEM MPaBUII
0e30macHOro OOpallleHusi ¢ BEIIECTBaMU M JJA0OpAaTOPHBIM 00OpyAOBaHHEM, (popMmy-
JUPOBATh 1LIEJIU UCCIIEIOBAHUS, MIPEAOCTABISATh B pa3audHOi (opMe pe3yabTaThl HKC-
MEPUMEHTAa, AHATU3UPOBATh U OLIEHUBAThH UX JIOCTOBEPHOCTD;

- ¢copMHPOBAHHOCTH YMEHHUH OCYIIECTBIIATH IICJICHAIIPABICHHBINA TTOMCK XUMU-
yecKoM MH(OpMaIMK B Pa3IMUHBIX UCTOUYHHUKAX (Hay4yHas U yuyeOHO-HaydHas JUTepa-
Typa, CpeACTBa MaccoBoi HHGOpMaIUU, ceTh HTEpHET U Ipyrue),KpUTHISCKH aHa-
JU3UPOBATh XUMHUYECKYIO0 HH(pOpMaIuio, epepadaThiBaTh €€ M UCIOJIb30BaTh B COOT-
BETCTBHUU C ITOCTABJICHHOM YUeOHOM 3a1aueii;

- ¢(OpMUPOBAaHHOCTh YMEHUM OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha >KUBBHIC
OpraHU3MBbI OTNPEEICHHBIX BEIIECTB, MOHUMAas CMBICI MOKa3aTelisl MpeeabHON 0Iy-
CTUMOM KOHIIEHTpAIIMM, U MOSICHATH Ha MpUMEpax CrocoObl YMEHBIIEHUS U MPEIOT-
BpaIllEHUs] UX BPEIHOTO BO3JICUCTBUS HA OPTaHU3M UYeTIOBEKa.

Ilpogpeccuonanvnan nanpasnieHHocms yueOHOU OucyunIunvl «Xumus)
IpernoaraeT IejcHanpaBIeHHOS IPUMEHEHHUE TIearornuecKuX CpPeACTB, 00eceyn-
BaIOIIUX HE TOJBKO (POpMHUpOBaHHWE Y OOyYarOIMMXCS 3HAHWM, YMEHHM, HaBBIKOB 110
y4eOHOM TUCHUIUIMHE, HO M Pa3BUTHE MHTEpEca K JaHHOW MPpodeCCHH UK CIerallb-
HOCTH, IICHHOCTHOE OTHOIIEHHE, MPO(PECCHOHATBHBIX KAa4eCTB JIMYHOCTU OYIYIIETro
CIeIaINCTA.

1.4. Kosiu4ecTBO 4aCOB HA OCBOEHHE MPOrPaMMbl YUeOHO IHCIUNJIMHBI:
O0s13aTenbHas yueOHast Harpy3ka o0yyaromnierocst 78 4acos
AynuropHas yueOHast Harpy3ka o0ydJaromierocs /8 4acos.



2. CTPYKTYPA U COJAEPKAHUE YYEFHOM TUCIATLJINHBI

2.1. O6beM y4eOHOI TUCHUITUHBI U BU/IbI y4eOHOH PadoThI

Bun yueOHo# padoThl
( B.T.4. MpodecCHOHAILHO-OPHEHTHPOBAHHOE COIePIKAHME)

O0BeM yacoB

Obs3arenbHas yyeOHas Harpy3Ka (Bcero mo nmporpamMme JMCHUNIMHBI) 78
AyauTopHas yueOHasi Harpy3Ka (Bcero) 78
B TOM YHCIIE:

TIEKIIUHU, YPOKH 50
U3 HUX NpoheccuoHAIbHO-0PUEHMUPOBAHHOE COOEPIHCANUE 4
MPAKTUYECKHUE 3aHATHS 18
U3 HUX NPOecCcuoOHaIbHO-0PUEHMUPOBAHHOE COOEPIICAHUE 8
nabopaTopHbIC 3aHATHS 10

IIpome:xxyTouyHast arTecTanus: 1M depeHIUPOBAHHBIN 3a4eT




2.2 TemaTudeckuii miaH u coaepxkanue yueonoii nucunmiannabl Q.07 «Xumus»

HaumenoBanme pa3- | Coaepskanue yueOHOro MaTepuaJia, JadopaTopHble M MPAKTHYeCKUe 3aHATHS, O0bem Yposenn Konnbi
J1eJIOB U TEM caMocTosITeIbHAs paboTa 00y4aloumerocs, Kypcopasi padora (mpoexr) (eciu JacoB OCBOEHUS KOMIleTeHI Ui, GopMHUPOBAHUIO
MIPeyCMOTPEHBI), HHbIE BUAbI y4e0HOIl pa0oThI B COOTBETCTBHH € YUYeOHBIM KOTOPBIX COCOOCTBYET IJI€MEHT
mianoM ( B.T.4. MPo¢ecCHOHATIbHO-OPHEHTHPOBAHHOE COIePIKAHME) nporpamMmsl
1 2 3 4 5
1 ceMecTp 34 JInuHOCTHBIE, METaNpeIMETHbIE U
[peIMETHbIC KOMIICTCHIIMH B CO-
Pa3znen 1. OcHOBBI CTPOEHUS BelleCTBA 6 orBerctBuu ¢ ®I'OC cpennero
o011ero oopa3oBaHus, yTBEpP-
Tema 1.1. Conep:kanue yueGHOro MaTepHaia 4 KIIEHHOTO PUKa30M MuHHCTED-
Crtpoenue aToMoB cTBa 00pa3oBaHus U Hayku PD ot
XUMHUMECKUX 1€~ | Coppemennas Mojeb cTpoeHus aroMa. CHMBOJIMYECKUI A3BIK XUMUM. XH- 2 17.05.2012 Ne 413
MEHTOB W HPHPOAA | \jyqeckuil dneMeHT. DIeKTpOHHast KoHdurypanus atoma. Kmaccubukarmst
XUMUMECKOM CBSZN | v ipgeckux 251eMEHTOB (s-, P-, d-anementsl). BanenTtHsle 2mekTpoHbl. Ba-
JIEHTHOCTh. DJEKTPOHHAS MPUPO/IA XUMUYECKON CBA3U. DJIEKTPOOTPHULA-
TeIbHOCTh. BUIIBI XUMUYECKOW CBsI3M (KOBallGHTHAs, MOHHAS, MeTaJuIhye-
CKasi, BOJIOpPOHAsI) U CIIOCOOBI ee 00pa3oBaHUs 1
Ipodeccuonanvno-opuenmupoganmoe codepicanue.
Ilpu naanupoeanuu u opeanuzayuu 102UCMUYECKUX NPOYECCO8 8 MPAHCHOP-
mupogke y0oopenuil, paccmompems 8U0bl XUMUYECKOU C8:3U (KOBAIeHMHAs,
UOHHASL, MEMAIUYECKAsl, B00OPOOHAs) U CNOCOObL ee 0OPA3068aHUsL cOeduHe-
HULL 8X00AWUX COCTNAB MUHEPATIbHBIX YOOOPeHUl.
IIpakTuyeckoe 3ansaTue Ne 1 Perenue 3amanuii Ha UCMOIB30BAHUE XUMUYE-
CKOM CUMBOJIMKY Y Ha3BAaHUH COEAMHEHHUI MO HOMEHKJIATYPE MEXIYHAPOIHO-
ro COK3a TEOPETUUYECKOM M MPUKIAAHOW XUMHUU U TPUBUAIBHBIX Ha3BaHUU
JUTSI COCTABJICHHSI XUMHUYECKUX (DOPMYJT JBYXaTOMHBIX COCTMHEHUN (OKCHJIOB,
Cynb(GUI0B, TUAPUIOB U T.N.) U APYTUX HEOPTraHMYECKUX COCIUHEHUH OT- 5 5

JIEIbHBIX KJIACCOB.
[IpakTueckue 3a1aHusl HA YCTAHOBJIEHUE CBSI3M MEXKIY CTPOECHHUEM aTOMOB
XMMHYECKUX 3JIEMEHTOB U MEPUOJMYECKUM H3MEHEHHUEM CBOMCTB XHUMHYE-
CKHMX AJIEMEHTOB U MX COCIMHEHUN B COOTBETCTBUHM C moJioxkeHuem Ilepruoau-
YECKOM CHCTEMBI.




Tema 1.2.
IMepuoguyeckuii
3aK0H M TadJMua
JI.A. MenaejieeBa

Conep:xanue yueOHOro MmaTepuajia

[lepuoanueckas cucremMa xumudeckux 3emMeHToB .M. Menneneera. dusu-
yeckuil cmbicn [lepuonnyeckoro 3akona .M. MenzneneeBa. 3akoHOMEpHO-
CTH W3MCHEHMsI CBOMCTB XMMHYECKHX AJIEMEHTOB, 00pa3yeMbIX UMHU TPO-
CTBIX M CIIOJKHBIX BEIICCTB B COOTBECTCTBHH C ITOJIOKCHHEM XHMHYSCKOIO
anemenTa B [lepuoandeckoit cucreme. MUpOBO33pEHUYECKOE U HAYYHOE 3HA-
yenue [lepuoanueckoro 3akona /.M. MenneneeBa. [Ipornossl .M. Menne-
neeBa. OTKPBITUE HOBBIX XHUMHUYECKHUX 3JIEMEHTOB. PeleHue mpakTUKo-
OPUECHTHPOBAHHBIX TECOPETUYECKHUX 3aJaHUN Ha XapaKTEePU3AIMI0 XUMHYeE-
CKHX 3JIEMEHTOB «MeTauTnuecKne/HeMETaNTHIECKIEe CBOMCTBA, 3JIEKTPOOT-
PHUIIATEILHOCTh XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBUH C X DJICKTPOHHBIM
CTPOCHHUEM U TIOJIOKEHUEM B TIEPUOJUUYCCKON CUCTEME XUMUYECKHUX IIEMEH-
toB JI.11. Menneneera

Pa3znen 2. XuMnuyeckue peakuuu

12

Tema 2.1. Tunsl
XHMHUYECKHX peak-
1107071

Conep:xxanue yueOHOTo MaTepuaJia

Knaccudukanys u THIBI XMMUYECKUX PEAKIUNA ¢ yYaCTHEM HEOPraHUYEeCKUX
BeniecTB. CocTaBlieHUE YpaBHEHUN peaKIUil COeIUHEHUs], pa3IOKEHUs, 3a-
MeIIeHNs, 00MeHa, B T.4. peaKIMi rOpeHHsi, OKUCIEHUSI-BOCCTAHOBIICHUS.
VYpaBHEeHMs OKHCIEHUS-BOCcCcTaHOBIIEHUA. CTeneHb OKucaeHus. OKUCINTEND
u BoccraHoBUTeNb. (CocCTaBi€HHE W  YpaBHUBAaHUE  OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIM METO/0M 3JIeKTpOHHOro OanaHca. OKHCIHU-
TEJbHO-BOCCTAHOBUTENIBHBIE PEAKIIMM B NPUPOE, MPOU3BOACTBEHHBIX MPO-
1eccax U )KU3HeIesTeIbHOCTH OPraHu3MOB

IIpakTuyeckoe 3ansiTue Ne2 KonndecTBeHHbIE OTHOIICHHS B XUMHH. Oc-
HOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U PACUEThl 110 YPABHEHUSM XHU-
MHUUYECKUX peakuuii. Mo Kak e€IuHHIAa KOJWYeCTBa BelecTBa. MoisipHas
Macca. 3aKOHbI COXPAHEHUSI MacChl U YHEPTUU. 3aKOH ABoraapo. MoJspHbIi
o0beM ra3oB. OTHOCHUTENbHAs IUIOTHOCTh Ta30B. Pacyersl 1Mo ypaBHEHUSM
XMMHYECKHX PEaKLUUH € HCHOJIb30BAaHMEM MacChl, 00beMa (HOpMalbHbIE
yCIIOBHSI) Ta30B, KOJIMYECTBA BEILIECTBA
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IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COlepKaHue (CoAepKAHME PUKJIATHOTO MOTYJIs1)

11




Tema 2.2. DiekTpo-
JIUTHYECKAs JUCCO-
muanus 1 MOHHBI
o0MeH

Conep:xanue yueOHOro MmaTepuajia

Teopust >7EeKTpOAUTHUECKON Auccouuranuu. MoHbl. DIeKTponuThl, HEdJeK-
TpoauThl. Peakunu nonHoro oomena. CocraBiieHue peakuii HOHHOTO ooMe-
Ha IYTEM COCTABJICHUS MX IOJHBIX M COKPAILICHHBIX MOHHBIX YpPaBHEHUI.
KucioTHO-0CHOBHBIE peakuu. 3aJaHusl Ha COCTABIIEHHE HOHHBIX PEaKLIMi.

KonTtpoabnas padora Ne 1 CtpoeHue BelecTBa 1 XUMUYECKUE pEaKuu

JlabopaTopHoe 3ansitue Ne 1

JIaboparopHas padoTa « THUITBI XUMHUUECKUX PEAKIIUI.

HccnenoBanue TUIIOB (TI0 COCTaBY M KOJMYECTBY UCXOJHBIX M 00Pa3yIOIIHXCS
BEIIECTB) U MPU3HAKOB XMMUYECKHUX peakiuii. [IpoBeeHne peakiuii HOHHOTO
oOMeHa, ompezeNieHHe Cpebl BOJHBIX PACTBOPOB. 3aJaHMs Ha COCTaBJICHUE
MOHHBIX peaKIuit

Paspgen 3.

CTpOCHHe M CBOMCTBA HEOPraHU4Y€CKHUX BCIIECCTB

16

Tema 3.1. Knaccudu-
Kalus, HOMCHKJIATypa
U CTpOEHHE Heopra-
HUYCCKUX BCUICCTB

Conep:xxanue yueOHOTo MaTepuaJia

[Tpeamer Heopranmveckoil xumuu. Kiaccupukanuss HEOpraHHYECKUX Be-
miectB. [Ipocteie u crnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX Be-
mecTB (OKCHJIbI, TUAPOKCHU/BI, KHCIOTHI, coyin). B3anMocBs3p Heopranuye-
CKHUX BeUIeCTB. ATperatHble COCTOSIHHS BeulecTBa. Kpucrammueckue u
amopdHble BemecTBa. THUIBI KPUCTAUNIMYECKUX PEUIETOK (aTOMHasl, MOJIEKY-
JsipHas, UOHHAs, MeTaJIMdeckas). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB Be-
IECTBA OT THIA KPUCTAIINYECKON PEUIETKU. 3aBUCUMOCTh XUMUYECKOH aK-
TUBHOCTH BEILIECTB OT BUJA XUMHUYECKOW CBS3M M THUIA KPUCTAINYECKON
pewetku. [IpyurHBI MHOr0OOpa3us BEIIECTB
[TpodeccnonanbHO-OPUEHTHPOBAHHOE COIEPIKAHMUE.

PaccMmoTpeTh: OCHOBHBIE KIIAacChl CIOXKHBIX BEIIECTB (OKCHJIbI, THUIPOKCHIBL,
KHCJIOTBI, COJIM), @ TaKXKe arperaTHble COCTOSHUS BEIIECTB BXOMSIIUX B CO-
CTaB MUHEPAJIbHBIX yI0O0pEHUI.

JImgaHOCTHBIE, METAaNIpeIMETHBIE U
npeaMeTHbIE KOMIIETEHIIUU B CO-
otBetcTBUU ¢ ®I'OC cpegnero
o0rmiero o6pazoBaHusl, yTBEp-
JKJICHHOTO MPpHKa3oM MuHUCTEp-
cTBa oOpa3oBaHust U HayKH PO ot
17.05.2012 Ne 413

JlnuHOCTHBIE, METANIPEAMETHBIC U
MpeIMETHBIE KOMIICTEHITUH B CO-
otBeTcTBUU ¢ ®I'OC cpegnero
ob1ero o6pazoBanusi, yTBEP-
JKJIEHHOr0 pUKa3oM MuHuctep-
cTBa 0oOpa3oBaHust U HayKH PO ot
17.05.2012 Ne 413
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IIpakTuyeckoe 3ansitue Ne 3

Homenknarypa HeopraHM4ecKHX BEIECTB: HAa3BaHME BEILECTBA MCXOJS U3
WX XUMHYECKOH (DOPMYIIBI HIIM COCTABICHUE XUMHUYECKON (DOPMYIIBI HCXOIS
n3 Ha3BaHus BemiecTBa mo MexayHapoaHoi (MIOITAK) wnu TpuBmaabHOM
HOMEHKJIaType. PerieHne mpakTUYecKuX 3aJaHuil 1o KiacCu(pUKaluu, HO-
MEHKJIAType U XMUMHYECKUM (opMysiaM HEOPraHWYECKUX BEILIECTB pa3iny-
HBIX KJacCOB (yrapHblil ra3, yrJIeKHCIbIA ra3, aMMHUaK, TaileHas W3BECTb,
HeraieHasi U3BeCTh, NMUThEBAs COJA M JPYrMX): Ha3blBaThb U COCTABIISATH
(GOpMYJITbI XUMUYECKHX BEIIECTB, OMPEACIIATh MPUHAICKHOCTD K KJIAcCy.
Hctounuku xumuueckod uHbopManuu (CpeAcTB MaccoBOM HMH(OpMAaIHH,
cetb UnaTepHeT M apyrue). [louck nadopmanuu 1Mo Ha3BaHUSAM, UACHTUDH-
KaTopaM, CTPYKTYpHBIM opMyiam

[IpodeccrnoHanbHO-OPUEHTUPOBAHHOE COJEpkaHue. PerieHne mnpakTude-
CKHX 3aJlaHMii MO KiIaccu(UKalMKU, HOMEHKIIaType U XUMUYECKHUM (Qopmy-
JlaM HEOPTraHWYECKHMX BEIIECTB PA3IMYHBIX KJIACCOB (HATpHUeBas CEIUTpa,
aMMHUaK, MOYEBMHA, KallMiHAs COJIb M JIPYrMX): Ha3blBaTb U COCTABISTH
(GOpMyITbI XUMUYECKHUX BEIIECTB BXOJSIINX B MUHEPAIbHBIC YIOOPCHHUSI.

Tema 3.2. dusuko-
XUMHYECKHE CBOI-
CTBa HEOPTAHMYECKUX
BEIICCTB

Conep:xxanue yueOHOT0o MaTepuaJia

Mertannel. O6mue ¢pusnueckue U XMMHUYECKHe CBOMCTBa MeTayioB. Croco-
OBl IMOJIYUCHUA. 3HayeHne METAILUIOB U HEMETAILUIOB B IprUpoac U KXKU3HCIACA-
TENBHOCTH YEJIOBEKAa U OpraHu3MoB. Koppo3us MeTamioB: BHIbI KOPPO3HH,
CHOCOOBI 3alUThl METAJUIOB OT KOPPO3UU

Hemeramnpl. O0Omue gusnyueckre M XMMHUYECKHE CBOWCTBA HEMETAIOB. TH-
nuyHble cBoicTBa HeMeTauioB V- VII rpynn. Knaccudukanust 1 HoMeHkI1a-
Typa coeMHEHUN HemeTauioB. KpyroBopoThl OMOTEHHBIX AJIEMEHTOB B TPH-
poxe

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB (OKCHU-
JIOB, TUJIPOKCUOB, KUCJIOT, COJIEW U Jp.). 3aKOHOMEPHOCTH B H3MEHEHUU
CBOWCTB MPOCTHIX BELIECTB, BOAOPOJIHBIX COEAMHEHHM, BBICIIUX OKCHIIOB M
TUJAPOKCHJIOB
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IIpakTyeckue 3ansatus Ne 4 CocraBieHre ypaBHEHUN XUMUYECKUX peak-
LU C y4aCTUEM IPOCTHIX U CIIOKHBIX HEOPTaHUYECKUX BEIIECTB: METAIIOB
U HEMETAJUIOB; OKCUJOB METAJJIOB, HEMETAIJIOB U aM(OTEPHBIX JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHUI U aM()OTEPHBIX TUAPOKCHIOB; HEOpTa-
HUYECKHUX COJIEH, XapaKTEPU3YIOLINX UX CBOKCTBA.

PemieHne npakTMKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM HA CBOM-
CTBa, COCTaB, MOJyYeHHE U O€30MaCHOE UCIOJIb30BAHUE BAXKHEUIIUX HEOP-
TaHUYECKHX BEIECTB B OBITY U MPAKTHYECKOH JESTEILHOCTH YeIOBEeKa
[TpodeccnonanbHO-OpHUEHTUPOBaHHOE cofepkaHue. CocTaBlIeHUE ypaBHE-
HUN XMMHYECKHMX PEaKLUi C ydacTHUEM IPOCThIX U CIOKHBIX HEOpraHuye-
CKHUX BELIECTB BXOASIIUX B COCTaB MUHEPAIbHBIX YI00pEHUl.

Tema 3.3. Uneutu-
dbuKamus HeopraHu-
YECKUX BEIECTB

Conep:xxanue yueOHOro MaTepuaJia

JlaGopaTopHoe 3aHsiTHE Ne 2

Jlaboparopuas paborta «meHTH(dUKAIMS HEOpPraHMYECKHX BEIIecTB». Pe-
IICHUE YKCIIEPUMEHTAIBHBIX 33]]a4 110 XUMUYECKUM CBOMCTBAM METAJUIOB U
HEMETAJJIOB, TI0 PACIIO3HABAHHWIO W TIOIYYEHHUIO COCTUHEHHH METalIOB U
HeMeTalIoB. MeHTudukanus HeOpraHu4ecKX BEIIeCTB C UCIIOJIb30BaHUEM
X (U3MKO-XMMHUYECKHUX CBOICTB, XapaKTEPHBIX KaYECTBEHHBIX PEAKIIH.
KauecTtBeHHble peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, Ha Ka-
THUOH aMMOHUH.

KontpoabsHast padora Ne 2 CBoiicTBa HEOPraHMUECKUX BEIIECTB

JADK-cpeannii 6a/1 10 TEKYIIMM OL[EHKAM YCIIeBAeMOCTH

JImgaHOCTHBIE, METAaNIpeIMETHBIE U
npeaMeTHbIE KOMIIETEHIIUU B CO-
otBetcTBUU ¢ ®I'OC cpegnero
o0rmero o6pazoBaHusl, yTBEp-
JKICHHOTO MPHKa3oM MuHUCTEp-
cTBa oOpa3oBaHus U HayKu PO ot
17.05.2012 Ne 413

2 cemecTp

Paznen 4.

CTpoeHne 1 CBOiCTBA OPraHMYeCKHUX BelllecTB

28

Tema 4.1. Knaccudu-

Conep:xaHue y4eGHOT0 MaTepHuasa
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Kallusi, CTPOCHUE U
HOMEHKJIaTypa opra-
HUYECKHUX BEUIECTB

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Haykd. [Ipeamer opranu-
4ECKOM XMMHUHU. MeCTO U 3HaUYeHNEe OPraHUYECKOM XUMHUH B CUCTEME €CTe-
CTBEHHBIX HayYK.

XHUMHUYECKOE CTPOCHHUE KaK IOPSAJOK COCIMHEHMS aTOMOB B MOJIEKYJIE CO-
IJIACHO UX BAJIEHTHOCTU. OCHOBHBIE MTOJIOXKEHUSI TEOPUH XUMUYECKOTO CTPO-
€HUs opraHudeckux coeauHeHuit A.M. bytiepoBa. YriepoaHslii ckener op-
TFaHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOIO
cTpoenusi Monekyn. M3omepust u uzomepsl. [loHsTHe 0 (yHKIMOHATBHON
rpynne. Pagukan. IlpuHnune! kinaccuukanuyl OpraHMueCKUX COEIUHEHHH.
MexnyHapoaHass HOMEHKJIAaTypa M IPUHUMUIIBI HOMEHKJIATypbl OpraHHYe-
ckux coenuHeHui. [TonsaTHe 00 a30TCOAEpIKAIMX COEAUHEHUX, OHoJIornye-
CKM aKTUBHBIX BelleCcTBax (yriaeBojax, xKHUpax, Oeyikax U Jp.), BBICOKOMOJIE-
KYJISIPHBIX CO€MHEHUSAX (MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3ansaTue Ne 5 HoMeHKkiIaTypa OpraHMuecKUX COCTUHEHHM
OTJENIbHBIX KJIACCOB (HACHIIICHHBIC, HCHACHIIICHHBIC U apOMATHYECKUE YT-
JICBOJIOPOJIBI, CITUPTHI, (PEHOIIBI, AJIBJICTH/IbI, KETOHBI, KAPOOHOBBIEC KHUCIIOTHI
u ap.) CocraBneHue MOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OpMYI opra-
HUYECKUX BEIIECTB OTJICIHHBIX KJIACCOB, UCTIONB3YS WX Ha3BAHUS 10 CHCTE-
MaTHYECKOW U TPUBUATBHON HOMEHKJIAType (3THIIEH, alleTUIIeH, TIUIEPUH,
denon, Gpopmanbaeru, yKCycHas KMUCIOTa, TIUIMH). PacyeTsl npocTeitieit
bopMyIbl OpraHUYeCKON MOJIEKYIIbI, HCXO/IA U3 AJIEMEHTHOTO cocTaBa (B %)
[IpodeccnonanbHO-OPHEHTUPOBAHHOE coiepkanue. HomeHnkiatypa opra-
HUYECKUX COCTUHEHHH OTMIENbHBIX KJIACCOB (HACHIIICHHBIE, HEHACBHIIICHHBIE
U apOMAaTUYECKUE YTIICBOJOPOIBI, CITUPTHI, (DEHOJIBI, alIbJICTH/IBI), KOTOPHIC
3arps3HSAIOT OKPYKAIOIIYIO CpeAy MpH HE MPaBHIBHON OpraHW3aIluy JIOTH-
CTHYECKHX TIPOIECCOB B TPAHCIIOPTUPOBKE HEPTEIIPOTYKTOB.

JImgaHOCTHBIE, METAaNIpeIMETHBIE U
npeaMeTHbIE KOMIIETEHIIUU B CO-
otBetcTBUU ¢ ®I'OC cpegnero
o0rmero o6pazoBaHusl, yTBEp-
JKICHHOTO MPHKa3oM MuHUCTEp-
cTBa 0Opa3oBaHus U Hayku PO ot
17.05.2012 Ne 413

Tema 4.2. CBolicTBa
OpraHUYECKHUX CO-
eIUHEHNN

Conep:xanue yueOHOro MmaTepuajia

16

DU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKHWX COCAMHEHUM OTAEIbHBIX
KJIacCOB (0COOEHHOCTH KilacCU(UKAIMM U HOMEHKJIATypbl BHYTPHU KJlacca;
TOMOJIOTHUECKUN psall 1 oO1ast hopMyia; uzomepus; Gu3nuecKrue CBOUCTBA;
XUMHUYECKHE CBOMCTBA; CTIOCOOBI MOTYUYCHUS):

JIMYHOCTHBIE, METaNpeIMETHEIE U
npeaMEeTHBIE KOMIIETEHIINU B CO-
otBeTcTBUU ¢ ®I'OC cpeagnero
ob1ero oopazoBaHmsl, yTBEP-
KJIEHHOTO MPHKa3oM MuHUcTep-
cTBa 00OpazoBanus 1 Hayku P ot

15




— TpenenbHbIC YIIIEBOAOPOIbI (aJTKaHBI M IUKIOANKaHbl). ['opeHHe MeTaHa
KaK OJMH M3 OCHOBHBIX HCTOYHHKOB TEIUIa B TPOMBIIUICHHOCTH WU OBITY.
CBoiicTBa MPUPOJHBIX YIVIEBOJOPOJOB, HAXOKIECHUE B IPHUPOAE U NPUMEHE-
HUE aJIKAHOB;

— HempezeNnbHble (AIKEHbI, AIKUHBI U aJKaJUeHbl) U apOMaTUYECKHE YTIIeBO-
nopoasl. ['openue aneruneHa Kak UICTOYHUK BBICOKOTEMIIEPATYPHOTO TIaMe-
HU JUISI CBApKU U PE3KU METAJIIOB

— KUCJIOPOJCOIeprKallie coeMHEeHUs (CIUPTHI U (HEeHOIIbI, KApOOHOBBIE KHC-
JOTHI M 3(QUPHI, albJeTUIbl U KETOHBI, XUPBI, yrieBoisl). [IpakTuueckoe
MPUMEHEHHE ITHIICHTIIUKOJIA, ThuleprHa, Genona. [Ipumenenue Gopmaise-
rUa, aleTalbIeruaa, YKCyCHOM KUCIOThl. Mblla KaKk COJHM BBICIINX KapOOHO-
BBIX KHUCTIOT. MoIoIIIMe CBOMCTBA MbLIa

— a30TCOAEpIKaIlNe COeIMHEHHs (AMUHBI 1 aMUHOKHUCIIOTHI, Oenkn). Beicoko-
MOJICKYJISIPHbIE COEJUHEHUs (CHHTETHYECKHE W OHOJIOTMYECKU-aKTHBHBIE).
MoHomep, nonumMep, CTpykTypHOoe 3BeHO. Ilonumepusanus 3TUIEHA Kak OC-
HOBHOE HaIPaBJIEHUE €T0 UCIIOJIb30BAHMS.

I'enernueckas cBsi3b MEX/1y KJIaCCaMU OPTaHUYECKUX COETMHEHUN

IIpakTnyeckoe 3anaTHe Ne 6 CBOIiCTBa OpPraHMYECKHUX COEJMHEHUH OT-
JENbHBIX KJIACCOB (TpUBHAJbHAS M MEXAYHapoIHas HOMEHKJIATypa, XUMH-
YeCKHEe CBOMCTBA, CHOCOOBI MOJYYEHHUs): TNpenenbHble (aJKaHbl U LHKIIO-
aJIKaHbl), HEMpeieIbHbIE (AJIKEHBI, AJIKUHBI U aJKaJAUEeHbl) U apOMaTUYeCcKue
YTJI€BOAOPOABI, COUPTHI U (PEHOIIbI, KApOOHOBBIE KUCIOTHI U 3(UPHI, allble-
TUBI U KETOHBI, aMUHBI 1 aMUHOKHUCIJIOTHI, BBICOKOMOJIEKYJISIPHBIE COEIHE-
HUs. 3aJlaHus HA COCTABIIEHUE YPaBHEHUI XUMHUUECKUX PEAKIMH C y4acTHEM
OpraHMYECKUX BEIIECTB HA OCHOBAaHUU MX COCTAaBa U CTPOCHMUS

IpakTuyeckoe 3anaTue Ne 7 CocTaBlieHHE CXEM PEaKIuii (B TOM YUCIE 1O
MIPEJIOKEHHBIM 1IETIOYKaM IIPEBPAIICHHI), XapaKTEPU3YIOIINX XUMUYECKHUE
CBOMCTBAa OpraHMYECKUX COEAMHEHUN OTIENIbHBIX KJIacCOB, CIIOCOOBI UX IO-
JIy4€HHs] U HA3BAHUE OPraHUYECKUX COCAUHEHUH 110 TPUBHUAIBHON WIM MEXK-
JYHAPOAHOW CHCTEMATHYE€CKOW HOMEHKIIATYpeE.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA
OpPraHUYECKUX COCAVMHEHHUN OTIEIbHBIX KJIACCOB

17.05.2012 Ne 413

JIngHOCTHBIE, MeTanpeAMETHBIC 1
MpeIMETHBIE KOMIIETCHIINH B CO-
otBetcTBUU ¢ I'OC cpegnero
o01ero oopazoBaHusl, yTBEp-
JICHHOTO MPHUKa30M MuHHCTEp-
cTBa 0OpazoBaHus 1 Hayku PD ot
17.05.2012 Ne 413
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JlaGopaTopHoe 3ansitue Ne 3 JlaGopaTtopnas pabota «IIpeBpamienust opra-
HUYECKUX BEIIECTB MpU HarpeBaHum». llomyueHue sTHiIeHAa U U3YyYEHUE €0
CBOMCTB. MoJennpoBaHie MOJIEKYJ U XUMUYECKUX MPEBPAIIEHU Ha MpUMe-
pe dTaHa, 3TUJICHA, aleTHIIeHa U Jp.

Tema 4.3.
WNnentudukaius op-
raHUYECKUX BEILECTB,
WX 3HAYCHUE U TMPHU-
MeHeHHe B OBITOBOH U
MIPOU3BOCTBEHHOM
JIeITeIILHOCTH YeJIO-
BEKa

Conep:kaHue y4eOHOT0 MaTepuaJia

buooprannueckue coenunenus. [Ipumenenue u 6uonoruyeckas poib yrie-
BO/1I0B. OKHUCIIEHHE YIJIEBOJOB — HMCTOYHUK SHEPrUU KUBBIX OpPraHU3MOB.
Ob6nactu npuMeHeHHus: aMUHOKHCIOT. [IpeBpaiienus O6eIKOB MUIU B Opra-
HU3Me. buonornueckue ¢pynkuuu 6enkoB. buonorndeckue GyHKIMH KUPOB.
Pounb oprannueckoit XuMuu B pelIeHUH MPOOJIeM MUIEBON O€30MacHOCTH

Poisib opranmveckoil XMMHUM B pelICHUH MPOOJIEM dHEPreTHYecKon Oe3omac-
HOCTH, B pa3BUTHUU MCIHUIWHBI, CO3JaHNU HOBBIX MATCPHUAJIOB, HOBBIX UCTOY-
HUKOB 3HEPruu (aJbTepHaTUBHbIE HCTOUHUKHU 3Heprun). OmacHocTh BO3/EH-
CTBH Ha JKMBBIC OpPraHHU3Mbl OPraHUYCCKHUX BCIICCTB OTHACJIBbHBIX KJIACCOB
(yriaeBomopoapl, CupThl, (HDEHOJBI, XJIOPOPraHUYECKHE MPOU3BOIHBIC, allb-
JACTruabl 1 ]j[p.), CMBEICJT TOKa3aTejd NpeacIbHO JIOHyCTHMOfI KOHOCHTpaIuKn

JlaGopatopHoe 3ansaTue Ne 4 JlaGoparopHas pabota: «Mnentuduxanus op-
TaHWYECKUX COEAMHEHUM OTAENBbHBIX KJIacCoB» MaeHTudukanus opraHuye-
CKHX COEJUHEHHMH OTIENIbHBIX KJIAaCCOB (Ha NMpUMEpPE ajbAETUIO0B, Kpaxmaina,
YKCYCHOM KHCJOTBI, OETKOB M T.I.) C HCIOJb30BaHUEM MX (U3UKO-
XMMHYECKHUX CBOWCTB M XapAKTEPHBIX KaYECTBEHHBIX peakuuil. /[eHarypanns
Oenka mpu HarpeBaHuM. L[BeTHbIe peakuuu OenkoB. Bo3HHKHOBEHHME aHANU-
TUYECKOT0 CUTHAJA C TOUYKH 3PEHHS] XUMUYECKUX MPOLIECCOB MPU NMPOTEKAHUH
KayeCTBEHHON pPeakllu, MO3BOJIAIONIEH HICHTU(UIIMPOBATH MPEUIOKEHHBIE
OpraHUYeCcKue BEIleCcTBa

Kontpoabnas padora Ne 3 CTpykTypa U CBOWCTBA OPraHMUECKUX BEIIECTB

JInuHOCTHBIE, METaNpeIMETHBIE U
IIpEeIMETHBIE KOMIIETEHIIUU B CO-
otBeTcTBUU ¢ ®I'OC cpegnero
o01ero oopa3oBaHus, yTBEp-
JKJICHHOI0 NpUKa3oM MuHucrep-
cTBa oOpa3oBaHust U HayKH PO ot
17.05.2012 Ne 413

Pa3pen 5.

Kunernueckue n TCPMOANHAMUYECCKHE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHUIECCKHUX pealcum“l

CKopocCTh XUMHUYEe-

Conep:kanue y4eOHOT0 MaTepuaJia
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CKMX PEaKLUM.
XUMHUYECKOE PaBHO-
BECHE

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPUPOMIBI pe-
arvupyrolrx BEHIECTB, KOHIIEHTPAIIMN PEarupyrolux BEIIECTB, TEMIepary-
pBI U TUIOMIAIN PEAKIIMOHHOW MOBEPXHOCTH. TerioBbie dh(EKTh XuMHuUe-
CKHX peaklMil. DK30- U S3HIOTEPMHUUYECKUE, PEAKIUH.

OO6paTuMOCTh peakIuii. XMMUUYECKOe PAaBHOBECHE M €r0 CMEIICHUE T10/T JCH-
CTBUEM Pa3NUYHBIX (PAKTOPOB (KOHIICHTpAIUSI PEAareHTOB WA MPOIAYKTOB
peakiuu, JIaBlieHHWe, TeMmIepaTrypa) s CO3JaHUs ONTHUMAIbHBIX YCIOBUU
IIpOTeKaHus XumMuieckux npoueccos. IIpunnun Jle [larense

IIpakTuyeckne 3anaTusa Ne 8 PemeHue nmpakTUKO-OpUEHTUPOBAHHBIX 3a-
JMaHuil Ha aHanM3 (PAKTOPOB, BIMSIIOMIMX HAa M3MEHEHHE CKOPOCTH XMMHYE-
CKOM peaKIy, B T.4. C MO3UIUN IKOJOTHUECKH 1IeTIECO00Pa3HOTO IMOBEICHUS
B OBITY U TPYAOBOH NEATEIHLHOCTU B IEJSIX COXPAaHEHUS CBOETO 3/10POBbS U
OKpYXKalolllel NpUPOJHOW cpeapl. PenieHrne MNpakTUKO-OPUEHTUPOBAHHBIX
3alaHuil Ha npuMeHeHue npuHuumna Jle-IllaTense 11 HaXOXKAEHUS HAIpaB-
JICHUSI CMEIICHUS PAaBHOBECHUS XUMHUYECKOW peaklnd W aHauu3 (PaKTopoB,
BIIMSIOIIMX HA CMEUIEHUE XUMHYECKOTO PaBHOBECHS

Pasnen 6.

PacTBOpbI

Tema 6.1.
[TonsiTue o pacTBopax

Conep:xanue yueOHOro MaTepuaJia

PactBopenue kak ¢pusnko-xumuueckuid mpouecc. PacrBopsl. CriocoOs! mpu-
TOTOBJIEHHsI PAacTBOpOB. PactBopuMocTs. MaccoBast 10l pacTBOPEHHOTO
BeniecTBa. CMbICH MOKa3aTels MPeAeIbHO TOMYCTUMOM KOHIIEHTPALMU U €r0
UCIIOJIb30BaHUE B OIICHKE KOJOTMUECKON OE30MaCHOCTH.

[TpaBuiia 3KOJIOTUYECKHU I1€JIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LEJSIX COXPAHEHMSI CBOETO 370POBbSl U OKPY)KAIOIIEH NpHU-
POJIHOM cpesbl; OMAaCHOCTh BO3CHCTBHS Ha JKUBbIE OPTaHU3MbI ONpEeNeH-
HBIX BEIIECTB.

Pemenne npakTHMKO-OPHMEHTUPOBAHHBIX PACUYETHBIX 3aJaHUH HAa pPacTBOPHI,
UCTIOJIb3yeMble B OBITOBOM M TPOU3BOJICTBEHHOM JEATEILHOCTH YeIOBEKa

Tema 6.2. Uccaeno-

Conep:xanue yueOHOTro MaTepuaJia

JImgaHOCTHBIE, METAaNIpeIMETHBIE U
npeaMeTHbIE KOMIIETEHIIUU B CO-
otBetcTBUU ¢ ®I'OC cpegnero
o0rmero o6pazoBaHusl, yTBEp-
JKICHHOTO MPHKa3oM MuHUCTEp-
cTBa oOpa3oBaHus U HayKu PO ot
17.05.2012 Ne 413
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BAHHUE CBOKCTB pac-
TBOPOB

JlaGopatopHoe 3anaTHe Ne 5 JlaGoparopHast pabota «IIpuroroBnenue pac-
TBOpOB». [IpuroroBiieHne pacTBOpPOB 3aJaHHOM (MaccoBOMl, %) KOHLIEHTpa-
Iuu (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMM) U OHNpEIENICHHE CPelbl
BOJHBIX pacTBOpOB. PelieHue 3a1a4y Ha IPUTOTOBIEHUE PACTBOPOB

HpOd)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOQ coecpikaHue (couepma}me NMPUKJIAAHOTO MOI[y.TIH)

Paszngen 7.

XuMus B ObITY ¥ IPOU3BOJACTBEHHOM 1€ATEJILHOCTH YeJI0BeKa

XuMmus B ObITY U
MPOU3BOACTBEHHOMN
NeSITeIbHOCTH YeJIo-
BEKa

Coaep:xanue yueOHOro MaTepuaJia

Hogelilne n0CTHXKEHUS XUMHUYECKOW HAyKM M XMUMHYECKOM TEXHOJOTHH.
Ponp xumMuu B oOecriedeHUH 3KOJIOTMUECKOW, DPHEPreTUYECKON U THUILEBON
0€30MacHOCTH, pa3BUTUU MeIUIMHBL. [IpaBuia mowcka M aHalIM3a XUMUYE-
CKOHM MH(pOpMAIMU W3 PA3IMIHBIX UCTOYHUKOB (HaydHass M y4eOHO-HAaydHAS
JTuTepaTypa, CpecTBa MaccoBoii nHpopmanuu, cetb IHTepHeT)

IIpakTnyeckoe 3anaToe Ne 9 Ilouck u aHanu3 KeicoB 0 NPUMEHEHUU XU-
MUYECKHMX BEIIECTB M TEXHOJIOTHH ¢ yuyeToMm Oyayied mpodeccuoHaaIbHOM
JEATEIIBHOCTH IO TEMaM: BAa)KHEHIIME CTPOMTENbHBIE MaTepUaibl, KOH-
CTPYKOMOHHBIC MaTCpuajibl, KpaCKH, CTCKJIO, KE€paMHWKa, MAaTCpUAJIbl IJId
AIIEKTPOHMKH, HAHOMATEPUaJbl, TEKCTUIBHBIE BOJIOKHA, ICTOYHUKU YHEPTHUH,
OpTraHU4Y€CKUC U MHUHCPAJIBHBIC y,[[O6p€HI/I$I, JICKApCTBCHHBIC BCIICCTBA, ObI-
TOBast XUMHUSI.

3ammra: [IpencraBneHue pe3ysiabTaTOB pelIeHUs KEHCOB B (opMe MUHM-
JIOKJIaJla ¢ pe3eHTalnen

[TpodeccrnonanbHO-OpHEHTUPOBaHHOE cosiepkaHue. [Tonck u ananus keico
0 TMPUMEHEHUH XWMHYECKHX BEIIECTB U TEXHOJOTHH C y4eToM OymyIieit
npodeCCHOHATBHON JIESITEIbHOCTH MO TeMaM: MepeBO3Ka XUMHH U OMACHBIX
Ipy30B, IEPEBO3KA OPraHMYECKUX U MUHEPAIbHBIX YA0OpEHUH.

JImgaHOCTHBIE, METAaNIpeIMETHBIE U
npeaMeTHbIE KOMIIETEHIIUU B CO-
otBetcTBUU ¢ ®I'OC cpegnero
o0rmero o6pazoBaHusl, yTBEp-
JKICHHOTO MPHKa3oM MuHUCTEp-
cTBa oOpa3oBaHus U HayKu PO ot
17.05.2012 Ne 413

IIpomeskyTouHas arrecTanus no gucuuiviube (auddepeHIUPOBAHHBIN 3a4eT)

Bcero

78
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3. YCJOBUS PEAJIM3ALIUU ITPOTPAMMbBI YUYEBHOM JUC-
IUIIJINHbI

3.1 TpeboBaHUsI K MUHUMAJIbHOMY MAaTePHAJLHO-TEXHUYECKOMY olecreye-
HUI0 Y4eOHOM TUCUHMILIMHBI:

Peanuzamus mporpaMMbl TUCIUIIIMHBI TpeOyeT Hamuyusi ydeOHOro kaOWHeTa
XUMUH, JIA00PATOPUH XUMUHU TSl TIPOBEJCHUS 3aHATHI JICKITAOHHOTO THUIIA, TIPAKTHYE-
CKHX, JJAOOPATOPHBIX 3aHATUH, B TOM YHCJI€ TPYIIIOBBIX, HHIUBUIYAJIbHBIX, THCHMEH-
HBIX, YCTHBIX KOHCYJIBTAITUM, TEKYIIET0 KOHTPOJISA U MMPOMEKYTOUHON aTTeCTAIUH.

O6opynoBanue:

- pabouee MEeCTO MPENo/1aBaTels;

- cTieIMaIu3upoBaHHasi MeOelb (CTOJIbI, CTYJIbs IO KOJIMYECTBY 00YUYarOIIUXCs);

- IOCKa y4eHHUYeCKasl.

TexHauyeckue cpecTpa 0O0yIeHUS:

- KOMIIbIOTEp (HOYTOYK);

- MYJbTUMEIUNHBIN POEKTOP, SKPaH.

VYueOHo-HarIsSIIHbIe TTOCOOMS: TUTAKAThI, YIeOHO-HATJISIHBIC TTOCOOMs, 0OecIeun-
BalOIME TEeMaTHYECKUE WILTIOCTpAIlMU 1Mo pabouel mporpaMMme JUCHUUIUIMHBI, B TOM
YHCIIe, BUICO-ayIU0 MaTepUalIbl, KOMITBIOTEPHBIC TTPE3CHTAIINH.

KommproTep mMeeT J0CTyI K AJIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM, BBIXOM B
rII00abHYI0 ceTh IHTEepHET, OCHAIICH JINIICH3UOHHBIM ITPOTPAMMHBIM 00CCTICUCHHUEM.

3.2. Y4yeOHO-MeTOAMUYECKOe U MH(OPMALIMOHHOE oleclievyeHne peain3a-
UM y4eOHOM TUCIUILTHHBI

1. Axdunorenosa, .B.Xumusi: ydeOHUK U MPAKTUKYM ISl cpenHero npodec-
cuoHaIbHOTO oOpa3oBanus/ M.B.Andunorenoa, A.B.babkos, B.A.llomkoB.— 2-¢
u31I., uctp. u gon.— Mocksa: M3narensctBo FOpaiit, 2020.— 291¢.— https://urait.ru/

2. Aprtremenko A.W. Opranumveckas xumusi: ydeOHuk /A.W. Apremenko.- 5-e
u3a., ucnp.- MockBa: KHOPYC, 2020.- 536¢.- (Cpennee nmpodeccroHaabHOe 00pa3o-
Banue). ISBN 978-5-406-00916-1

3. EctectBo3nanue. Xumus/ I'abpuensu O.C. , Octpoymos WU.T'. - 6-e u3zm., crep.
— M.: Akagemus, 2020.- 240c.https://academia

4. Audunorenona, U. B. Xumus: yueOHUK ¥ IPaKTUKYM JJIsl CPEAHETO mpodec-
cuoHanpHOrO obpaszoBanusi/ 1. B. Audunorenona, A. B. babkos, B. A. Ilonkos.- 2-e
u31., ucp. u pom.- Mocksa: M3natensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonosHUTE IbHBIE Y4eOHbIE U3IaHUS

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

6. Apremenko A.W. Opranudeckas xumus: yueOHuk /A .H.ApTemenko.- 5-¢ u3.,
uctp.- u goi.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'muuka, H.JI. O6mias xumus : yueOHnoe nocodue / I'muuka H.JI. — Mockaa:
KnoPyc, 2019. — 748 ¢. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHer-pecypcsl



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

8. www.pvg.mK. ru (omumnuana «Ilokopu BopoObeBbI rophI»).

9.www.hemi.wallst. ru (O6pa3oBaTenbHBIN CalT IS IKOJILHUKOB « XHUMHUSD ).

10.www.alhimikov.net (O6pa3oBaTenbHBIN CAWT IS IIKOJIEHUKOB).

MeTtoauyeckue yKkazaHusi JAJis 00y4aOUIUXCS MO0 OCBOCHUIO TUCIUTLINHBI

11. Meroauueckue yka3aHus 1Ji1 00y4arOUIMXCs MO BBIMOJHEHUIO MPAKTUYECKUX
pabor.

12. MeTtonudeckue yKa3aHusl Uit 00YJaroIIUXCs 10 BRIMOJTHEHUIO J1a00paTOPHBIX
paboTt
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS JYYEBHOM

NCIHUIIJIMHBI

4.1.

(I)Oprl H ME€TOAbI KOHTPOJIAA U OIICHKH PE3yJbTaTOB oﬁyqennﬂ

PesyabTaTsl 00yyeHus

DopMBbI 1 METOIbI
KOHTPOJISI H OLeHKH
pe3yJIbTaToOB 00yue-
HHUS

JUYHOCIMHbLE:

- OCO3HAaHHME OOYYAIOUIMMUCA POCCUICKONW TIpa)kAaHCKOM HIEH-
TUYHOCTH;

- TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIpe-
JIEJIEHHUIO;

- HAJIM4YKe MOTUBALMM K O0YYEHUIO U JINYHOCTHOMY Pa3BUTHIO;

- LEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEH MO3ULUU JMYHOCTH
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickoil de-
Jepalii, UCTOPUYECKUX U HAIMOHAIBHO-KYJIBTYPHBIX Tpaguiuid, (op-
MHUPOBaHHUE CHUCTEMbI 3HAYUMBIX IIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, aH-
TUKOPPYINLIMOHHOTO MHPOBO33PEHUS, IPABOCO3HAHUS, SKOJIOIMUYECKOMN
KYJIBTYpPBl, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIE IJIaHbI;

- YyBCTBO TOPJIOCTHM W YBOKEHHUS K HCTOPUU U JOCTIIKEHHSIM
OTEYECTBEHHOM XMMHUYECKON HayKH; XMMUYECKH I'PAMOTHOE IIOBEJICHUE B
npo(eCCUOHANIBHOM  JIEATENIBHOCTH M B OBITY Mpu OOpallleHuu C
XMMHUYECKHMH BEIIeCTBaMH, MaTeprallaMH U IPOLIECCaMH;

- TOTOBHOCTh K TPOAODKEHHIO OOpa3oBaHUSI U IOBBIIICHUS
KBaJTM(pHUKAIMM B M30paHHOM MpodecCHOHATBHONW JEATENbHOCTH H
00BEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIIUI B 3TOM;

- YMEHHUE HUCIOJIb30BaTh JOCTI)KEHUSI COBPEMEHHOM XMMHYECKOMH
HAayKd ¥ XHMHAYECKHX TEXHOJIOTUH [UIS TIOBBIIIEHHS COOCTBEHHOTO
UHTEJUIEKTYaJbHOIO  pPa3BUTUs B  BBIOpaHHOH NpodecCHOHANBbHOM
JeSITEIIbHOCTH;

MemanpeomemHbole:

- OCBOCHHBIE OOYYAIOLIMMHCS MEKIPEIMETHBIC TOHATUS M YHHU-
BepcalbHble yueOHble JeHCTBUS (peryasTHBHbIC, O3HABATENIbHbIE, KOM-
MYHHUKaTHBHBIE);

- COCOOHOCTh MX HCIOJIb30BAaHUS B IMO3HABATEIbHON M COLMANb-
HOM MpaKkTUKE, TOTOBHOCTh K CAMOCTOSTEIbHOMY IUIAHUPOBAHUIO U OCY-
IIECTBJICHUIO YU€OHOH JeATeNbHOCTH, OpPraHu3alul y4eOHOTO COTPYIHU-
YecTBa C MeJarornieckuMu pabOTHUKAMU W CBEPCTHUKAMH, K YJaCTHIO B
NOCTPOCHUU UHIMBUAYAIbHOW 00pa30BaTEIbHON TPACKTOPHH;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-HCCIIe10BaTENbCKOM, TPOEKTHOM U
COLMAJIbHON JIeSITebHOCTH;

- WCNOJNb30BaHME  PA3IMYHBIX  BHUJIOB  IIO3HABATEJIbHOU
NeSITeIbHOCTH U OCHOBHBIX MHTEIIEKTYaJIbHBIX OIepanuil (MOCTaHOBKH
3ajaud, (OpMYyJIUPOBAaHUSA TUIIOTE3, aHajdM3a U CHHTE3a, CPaBHEHMS,
00001IeHNs, CHCTEMaTHU3allui, BBIABICHUS TNPUUYMHHO-CIEICTBEHHBIX
CBs3€H, MOHCKAa aHAJIOTrOB, (OPMYIMPOBAHUS BBIBOJOB) MJSI PEIICHUS
MIOCTaBJIIGHHOW 3aJayd, NPUMEHEHHE OCHOBHBIX METOJOB IO3HAHHS
(HaOmroieHusl, HAYYHOTO OJKCIIEPUMEHTA) JUIsi HM3YYCHUS Pa3IMYHbIX
CTOPOH XMMUYECKHX OOBEKTOB U MPOLECCOB, C KOTOPHIMH BO3HHUKAET
HEOO0XO0IMMOCTh CTAIIKMBATHCS B MPO(ecCHOHAILHON cdepe;

Texymui KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHEIN);

- BBIIIOJIHEHUE J1a00-
paTtopHoi paboTHI;

- BBITIOJIHEHHE TTPAK-
TUYECKO paboThI
(MHAMBUyaNIbHAS
dbopma paboThI)

[IpomexxyrouHas arre-
cranus B popme:

1 cemectp - npyrue
(opMBI KOHTPOJIA
(cpenuuii 6a o Te-
KYILIUM OLIEHKaM ycIie-
BaE€MOCTH)

2 cemectp — nudde-
PEHLIUPOBAHHBII.

Meroa npoBeneHus
POMEKYTOYHOH aTTe-
CTaIuu 2 ceMecTpa:
BBINIOJIHEHHE KOM-
IJIEKCHOTO 3aJIaHuUs
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- HCIOJb30BAHHWE PA3IMYHBIX HWCTOYHHKOB [JI TIOJYYCHHUS
XUMUYECKOH MH(GOPMAIMH, YMEHUE OLICHUTh €€ JTOCTOBEPHOCTH JIsI
JTOCTHKCHHS XOPOIIUX Pe3yIbTaTOB B MIpodecCHoHAIBHOU cdepe;
npejaMeTHbIE:

- ¢(hOPMHUPOBAHHOCTD MPEJICTABIICHUN: O MaTEPHUATIHPHOM €IMHCTBE
MHpa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUH MPUPOJIbI; O MECTE U
3HAUYCHUHM XMMHH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poju B obecrieue-
HUU YCTOMYHMBOTO PA3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOIEM IKOJIO-
TUYECKOH, YHEPTETUUECKON M TUIIEBON O€30MaCHOCTH, B Pa3BUTUU MEJIH-
LMHBI, CO3JJaHUU HOBBIX MaTEPHAJIOB, HOBBIX HCTOYHHKOB SHEPIrUH, B
obecreueHn paroOHAIBHOTO TPUPOIOIIOIB30BaHUs, B (OpMUpPOBAHUHT
MHUPOBO33PEHUSI W OOIICH KyJbTYyphl YEIOBEKAa, & TAKKE SKOJOTHYCCKH
000CHOBAHHOT'O OTHOIIICHHUS K CBOEMY 3/I0POBBIO ¥ IPUPOIHOU CpeEIe;

- BIIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAFOIIME TTOHATHUS (JOMOJHUTEIBHO K CHCTEME TOHATUH 0a30-
BOT'O YPOBHSI) - M30TOIbI, OCHOBHOE U BO30Y>KJIEHHOE COCTOSIHHE aToMa,
ruOpuaIn3aIsl aTOMHBIX OpOUTalCH, XMMHUYECKas CBS3b («O» M «T —
CBSI3bY», KpPAaTHBIE CBSI3H), MOJIApHAsl KOHILIEHTpAIus, CTPYKTypHasi Gpopmy-
7a, uzoMmepus (CTpyKTypHas, reoMeTpuyeckas (LHC-TpaHC-U30Mepus),
THUIBI XUMAYECKUX PeaKIuii (rOMO- ¥ TeTepOreHHbIe, 0OpaTHMbIE U HE00-
paTUMBIE), pacTBOPHI (MCTUHHBIC, JUCTIEPCHBIC CUCTEMBI), KPUCTAJLIOTHI-
paThl, CTETICHb JUCCOIMAIINU, JJICKTPOJIN3, KPEKHHT, pU()OPMHHT); TE€O-
PUHU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYCCKHE 3HAHUS, JICIKAIINC
B OCHOBE NMOHMMAaHHSI MPUYMHHOCTU M CHUCTEMHOCTH XUMHUYECKUX SIBIIE-
HUW, COBPEMEHHBIC NPEJICTABICHUS O CTPOCHUH BEIIECTBAa Ha aTOMHOM,
MOJIEKYJIIPHOM U HAJMOJICKYJSIPHOM YPOBHSX; MPEACTABICHUS O MeEXa-
HU3MaX XUMUYECKHUX PEAKIUN, TEPMOJUHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTAX MX MPOTEKAHMS, 0 XUMUYECKOM PaBHOBECUH, THUCIIEPC-
HBIX CUCTeMaX, (PaKTOJIOTUUYECKHUE CBEJEHHUS O CBOMCTBAX, COCTABE, MOJY-
YeHUH U 0Ee30MacHOM HCMOJIb30BAHUM BAKHEHUIINX HEOPTaHMYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTUUECKON JEATEILHOCTH YEJIOBEKA,
00X HAyYHBIX MPUHIUIAX XMMHYECKOTO MPOHM3BOJACTBA (Ha MpUMepe
MPOU3BOJICTBA CEPHOM KHUCJIOTH, aMMHaKa, METAaHOJa, NepepadOTKu
HePTH);

- ¢(hOpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpPHBIC NMPU3HAKU
Y B3aMMOCBSI3b U3YyYEHHBIX MOHSITHH, IPUMEHATH COOTBETCTBYIOUIUE I10-
HATHUSI TIPU ONIMCAHUU CTPOCHUSI U CBOMCTB HEOPTaHUYECKUX M OpraHuYe-
CKHMX BEIIECTB M WX IMPEBPAIICHUI; BBISBIATh B3aUMOCBSI3b XUMHUYECKUX
3HAHWI C TOHATUSMU U MPEJCTABICHUAMH IPYTUX MPEAMETOB sl Oosee
OCO3HAHHOTO TOHUMAaHUS MU OOBSCHEHUS CYIIHOCTH MaTepHAIbLHOTO
€IMHCTBA MHUPA; UCIIOJIH30BATh CUCTEMHBIC XUMUYECKHUE 3HAHUS I 00h-
SICHEHUSI U IPOTHO3UPOBAHUS SIBJIICHUM, UMEIOIINX €CTECTBEHHOHAYYHYIO
MIPUPOY;

- chopMHpPOBAaHHOCTH YMEHHI HCIOJIL30BaTh HAUMEHOBAHUS XU-
MUYECKHX COCTMHEHHA MEXTYHAPOIHOTO COI3a TEOPETUUYECKON W TIPH-
KJIQJHOM XUMUU M TPUBUAIbHBIE HA3BaHUS BEIIECTB, OTHOCAILIUXCS K
M3y4EHHBIM KJIacCaM OPTaHMYECKUX W HEOPTaHUYECKUX COCIUHEHUH; UC-
MOJIb30BaTh XMMHUYECKYI0 CUMBOIIMKY JJIsi COCTaBleHUs: GopMyn Heopra-
HUYECKHUX BEIIECTB, MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, CO-
KPAIICHHBIX U CKEJETHBIX) POPMYJI OPTaHUYECKUX BEIIECTB; COCTABIATH
YpaBHEHHUS XUMHUUYECKHX PEAKIMi W PaCKpPhIBATh MX CYIIHOCTh: OKHCIIH-
TEJIbHO-BOCCTAHOBUTEJIbHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS 3JIEK-
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TPOHHOTO OayaHca ATHX PEAKIU; peaKIuii HOHHOTO OOMEHa MyTeM CO-
CTaBJICHUSl UX IOJIHBIX U COKPAILCHHBIX HOHHBIX YPABHEHUM; peaKuui
TUIPOJIN3a, peakUuil KOMILIEKCOOOpa3oBaHMs (Ha IpPHUMEpPE TI'MAPOKCO-
KOMIUIEKCOB LIMHKA U aJIFOMHHHUS); TTOJITBEPKIATh XapaKTepHbIe XHUMHUUE-
CKHE€ CBOMCTBA BELIECTB COOTBETCTBYIOIMMHU IKCIEPUMEHTAMU U 3aIlU-
CAMM YPaBHEHHUN XUMUYECKUX PEAKIIMIA;

- c(OpMHPOBAHHOCTD YMEHUU KJ1accu(UIMpoBaTh
HEOPraHWYeCKHe M OPraHWYECKHE BEIECTBA U XUMHUYECKHUE PEaKILHH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUHU IS KIacCUPUKAIIH
M3Y4aeMbIX XHUMHYECKHX OOBEKTOB; XapaKTepu3OBaTh COCTaB U
BaKHEHIIME CBOWMCTBAa BEIIECTB, NPUHAUICKAIIUX K ONPEIEICHHBIM
KjlaccaM M TpyINlaM COeIWHEHUH (IpOCTble BEIIeCTBAa, OKCHUIBI,
THJIPOKCHUBI, COJIH; YIJIEBOAOPOAbI, IPOCTbIe 3(UPHI, CIUPTHI, (HEHOJIBI,
aNbJIETU/Ibl, KETOHBI, KapOOHOBBIE KHUCJIOTHI, CIIOXHBIE 3(UPBI, KUPBHI,
YTJIE€BO/Ibl, aMUHBI, aMUHOKHCIIOTHI, O€JIKH); IPUMEHATh 3HaHUS O COCTaBe
U CBOMCTBax BEIIECTB [UIsl SKCHEPUMEHTAIbHOW IPOBEPKH THUIIOTE3
OTHOCHUTEIIBHO 3aKOHOMEPHOCTEH IPOTEKAaHUs XWMHUYECKMX PpEaKkluil u
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBICHUS;

- c(OpMUPOBAHHOCTh YMEHUW MOATBEPKAATh HA KOHKPETHBIX
MpUMepax XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpraHuye-
CKUX COEIMHEHUHN OT KPaTHOCTHU U THUIIA KOBAJIEHTHOM CBA3M («O» U «IT —
CBSI3b»), B3AaUMHOT'O BJIUSHHUS aTOMOB U TPYMI aTOMOB B MOJEKyJaX; a
TaKXe OT OCOOCHHOCTEH peajH3alliy Pa3jIMYHBIX MEXaHH3MOB IPOTEKa-
HUS pEaKIii;

- c(hopMHUPOBAaHHOCTH yMEHHUH XapaKTepU30BaTh 3JICKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSHMM) M MOHOB
XUMHUYECKUX d7eMeHTOB 1-4 mepuonoB I[lepuomgmueckoit cucremsr [1.1.
MenzeneeBa U UX BaJCHTHBIE BO3MOJKHOCTH, HCIOJIB3YSl MOHATHS «S»,
«p», «d-dIEKTPOHHBIE» OpOWTATH, YHEPTETUUECKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOICTB XMMHUYECKUX IJIEMEHTOB U 00pazy-
€MbIX UMM COEIMHEHUH 10 IEPUOAaM U TPYIIIaM;

- BJIQJICHUE CUCTEMOM 3HaHUI O METOAAX HAYYHOIO MO3HAHMS sB-
JIEHUI TPUPOJBI, UCHOJB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHUSIMHU
IIPUMEHSTh 3TU 3HAHUS IIPU SKCIIEPUMEHTAILHOM UCCIIEI0BAaHUU BEIIECTB
U A7 OOBSCHEHUS] XUMUYECKUX SIBJIEHUH, NMEIOIUX MECTO B MPHUPOAEC
IIPAKTUYECKON AEATEIbHOCTU YEJIOBEKA U B IOBCEAHEBHON KHU3HU;

- c()OpMUPOBAHHOCTh YMEHHUH MPOBOJUTH PACUETHI MO XHUMHYE-
CKUM (QOpMyJIaM U YPaBHEHUSM XUMHUECKUX PEAKIIMNA C UCTI0JIb30BaHHEM
¢bu3nyecKkrx BeIUUnH (Macchl, 00beMa ra3oB, KOJIMYECTBA BEIIECTBA), Xa-
PaKTEpPU3YIOIINX BELIECTBA C KOJWYECTBEHHON CTOPOHBI: PacyeThl IO
HaXO0XJACHUIO XUMHUYECKO (popMyIbl BellecTBa; pacdeTsl Macchl (00be-
Ma, KOJMYECTBA BEIIECTBA) MPOAYKTA PEaKIUH, €CIIU OJHO M3 MCXOTHBIX
BEIIECTB JaHO B BUJE PACTBOpA C OMPEAECICHHONM MAacCOBOW J0JIe pac-
TBOPEHHOT'O BEIIECTBAa WJIM JJAHO B M30BITKE (MMEET MPHUMECH); pacdeThl
MaccoBOW WM OOBEMHOM J0JIM BBIXOJA MPOIYKTAa PEAKIMM; PacyeThbl
TETI0BOro 3(ppexra peakunii, 00bEMHBIX OTHOLICHUN T'a30B;

- ¢(OpMHUPOBAHHOCTh YMEHUH NMPOTHO3UPOBAThH, AHATU3UPOBATH U
OLIEHUBATh C MO3UIUI IKOJOTHUECKON 0€30MacCHOCTH MOCIIEeICTBUS OBITO-
BOW U MPOU3BOACTBEHHOU NIESITEIBLHOCTH YEJIOBEKA, CBI3aHHOM C mepepa-
OOTKOI BEIECTB; UCIOIB30BAThH MOTYUYECHHBIC 3HAHUS JJIsl IPUHATHUS Ipa-
MOTHBIX PEIICHUN MPOOJIEM B CUTYaIUsIX, CBA3aHHBIX C XMMHUEH;

- c(OpPMHUPOBAHHOCTh YMEHHI CAMOCTOSITENIbHO IUIAHHPOBATH M
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MPOBOAUTh XUMUYECKUHN HKCIIEPUMEHT (MOJIydeHHE U M3ydeHHe CBOMCTB
HEOPraHUYeCKUX M OPraHUYeCKHX BEIIECTB, KAUECTBEHHBIC PEaKLUU YyT-
JIEBOJIOPO/IOB PA3JIMYHBIX KJIACCOB M KHUCIOPOACOAEPKALIUX OpraHuye-
CKHX BEILIECTB, PEIICHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4 MO PAaCIO3HABAHUIO
HEOPraHMYECKUX M OPraHMYeCKHUX BEIIECTB) C COOJIOJCHUEM IpaBUII
6e30macHOro 00paleHNs C BEIIECTBAMU H JIa00OPaTOPHBIM 000PYI0BaHH-
eM, (GopMyIUpOBaTh LIETU HCCIIEJOBAHUS, MPEAOCTABIATh B PA3IUYHON
(dopMe pe3ynbTaThl YKCIEPUMEHTa, aHATM3UPOBATh M OIICHUBATH HX J0-
CTOBEPHOCTb;

- ¢(hOpMHUPOBAHHOCTh YMEHHUN OCYIIECTBISATH IIeJICHATIPABIICHHBIH
MOMCK XMMHYECKON MH(pOpMAIMN B PA3IMYHBIX UCTOYHHKAX (HAay4dyHas U
yuyeOHO-Hay4YHasi JIMTEparypa, CpeAcTBa MaccoBOW WH(GOpMAILUU, CETh
WnTtepHer u apyrue),KpUTHUECKH aHAIU3UPOBATH XUMHUYECKYI0 HHQOP-
Malluio, repepadaTbiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUHU C IOCTaB-
JICHHOW yueOHOM 3a1aueii;

- cOpMHPOBAHHOCTh YMEHUM OCO3HABaTh OMACHOCTH BO3JICH-
CTBUS Ha >KMBbIE OPTaHU3MBbI OIPEACIICHHBIX BEIIECTB, TIOHUMAsl CMBICI
MOKa3areysl MNpenesibHOM JIOMYCTUMOW KOHUEHTpPAlMH, W TOSCHATH HA
puMepax CrnocoObl YMEHBIIEHUS U MPEIOTBPALECHUS UX BPEIHOTO BO3-
JICHCTBUS HA OPraHU3M YEJIOBEKA.

4.2. ®OHI OLIEHOYHBIX CPEACTB /JIs MPOBeAeHNsI TEKYIIEro KOHTPOJIA U

HpOMe)lcyTO‘IHOﬁ arTrecranmmn oﬁyqalomnxm o IMCIOMIIJIMHE

IMoka3aTe/n U KpUTEPUU OLICHUBAHUSA KOMIIETECH UM
[Toka3zaTenu u KpUTEpUM OLIEHUBAHUSA KOMIICTCHUMW, ONMCAHUE IIKAJ OLCHHUBA-

HUS COJIEPKATCS B MPUJIO:KeHu! 1.

KoHTpo/ibHBIE M TECTOBBIC 32/1aHUS
KoHTposbHbIE 3a1aHus coiepKaTcs B NPUJI0KeHnH 1.

MeToauyeckue MaTepHuaJbl

Meroauyeckue marepuaisl, ONPEICISIONIME MPOLEAYPhl OLICHUBAHUS 3HAHWU,
YMEHUH, XapaKTepU3yromux (GOpMHUpPOBAHUE KOMIETEHIIMH, colepKaTcs B MPUIIOXKE-

HUH 1.
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Ipuioxenne 1
KoHTpo1bHO-01IeHOYHBIE CPeICTBA
JJIs IPOBE/IEHUS MPOMEKYTOYHOI aTTeCTAllMU MO JUCHHILJINHE
O1.07 XuMus

1.1. ®opma npomMe:kyTOUHOM aTTecTamum: 1uddepeHIMpoBaHHBIN 3a4eT (2 ceMecTp).
1.2. Cucrema oneHHUBAHHUSI Pe3yJIbTATOB BHINOJTHEHHS 3a1aHMIT

OueHuBaHue pe3yabTaTOB BINOIHEHUS 3alaHUI TPOMEXYTOUHOM aTTECTALlMK OCYILECTBISAET-
Cs1 Ha OCHOBE CJIEIYIOIIMX IPUHIIUIIOB!

JIOCTOBEPHOCTH OLICHKH — OLIEHUBAETCsl YPOBEHb C(OPMHUPOBAHHOCTU 3HAHUI, YMEHUH, Mpak-
TUYECKOTO OIBITA, OOIMUX W MPO(PECCHOHATBHBIX KOMIIETCHIIMNA, MPOJIEMOHCTPUPOBAHHBIX 00ydaro-
IIMMHUCS B XO0JI€ BBIIIOJHEHHUS 3aJJaHNUS;

aJIeKBaTHOCTU OLICHKM — OLIEHKA BBINIOJIHEHUS 3aJaHUM JOJIKHA MPOBOJUTHCS B OTHOILICHUU
TeX KOMIIETEHIN, KOTOpble HE00X0AUMBI 1151 3(PPEKTUBHOTO BHITIOIHEHUS 3a/1aHUS;

HAJIE)KHOCTU OLIEHKHU — CHCTEMa OLIEHMBAHUS BBIIIOJHEHUS 3aJlaHUM JJOJDKHA 00J1aJlaTh BBICO-
KO CTENeHbI0 YCTOWYMBOCTH HPU HEOJHOKPATHBIX OLIEHKAaX YPOBHsS C(HOPMHPOBAHHOCTU 3HAHUH,
YMEHUH, MPAKTHYECKOTO OIBITA, O0IINX U MPO(eCCHOHANBHBIX KOMIIETCHIINN 00yJarOIuXcs;

KOMILJIEKCHOCTH OLIEHKH — CHCTeMa OLlEHUBAHMS BBIIOJIHEHUS 3aJaHUH J10JKHA [TO3BOJISATH UH-
TErpaTHBHO OIEHUBATH O0IIME U MPOPECCHOHATLHBIE KOMIIETCHIIMU 00YJaOIIXCS;

00BEKTUBHOCTH OLICHKH — OLICHKa BBIIIOJHEHMs KOHKYPCHBIX 3aJaHUM JOJDKHA ObITh HE3aBU-
CHMOI OT 0cOOEHHOCTEH NPOoecCHOHATHHON OPUEHTALIMU WM TPEATIOYTEHUH TpenojaBareiei, ocy-
LIECTBIISIFOIUX KOHTPOJIb UJIH aTTECTALUIO.

[Tpu BBIIOSTHEHUH MTPOLIEYP OLEHKH 3aJaHUI UCIIOJIb3YIOTCS CIIEYIOIINE OCHOBHBIE METO/IbI:

- METOJ pacyeTa NepBUYHbBIX OAJLIOB,;

- METOJ pacyeTa CBOJHBIX OaJIIOB.

Pe3ynbTaThl BHINOSHEHUS 3aJlaHUM OLEHMBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU KpHUTE-
PHUSMU OLIEHKH.

Hcnonb3yercs ATy OanbHas IIKaja /Uil OLlEHUBaHUS PE3yJIbTaTOB 00yUESHHMS.
IlepeBoj naTy GasbHOM LIKAJIBI yUeTa pe3yibTaToOB B ISITH OAIbHYIO OLIEHOYHYIO IIKaJIy:
Onenka KosnnyectBo 02,1108, HAOpaHHBIX 32 BbI-
MOJIHEHHE TEOPEeTHYECKOr0 H MPAKTHYECKOro 3a-
AAHUS, CPeHUI 0211 IO UTOraM aTTecTAlNU

Ornenka 5 «oTIuyHO» 4,6-5
Onenka 4 «xoporIoy 3,6-4,5
OneHka 3 «yJ0BJIETBOPUTEIHLHOY 3-3,5
OreHka 2 «Hey10BJIETBOPUTEIb- <29

HO»

1.3. KOHTPOJIbHO-01l€eHOYHbIE CPeACTBA
3.1.1 3apanme:
3ananue:
1.TectupoBanmue.
2. Pemenue 3amaun.

IIpumepHBIe BONIPOCHI TECTUPOBAHUS

B 3ananusix 1-20 Bpi0epy NPABUIBLHBII OTBET ¥ NOTYEPKHH €ro.
IIpaBUJIbLHBIH OTBET MOKeT ObITh TOJLKO O1MH.

1. Katnoss! — 3T0:
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PRI INFRENTNES N
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rwppR 2

rwpe®

N

[TonmoxuTenpHbIC NOHBI,
OTpunaTeibHble HOHBIL;

FI/II[paTI/IpOBaHHBIe TIOJIOXKHUTCIIBHBIC NOHBI,
FI/II[paTI/IpOBaHHBIe OTpULATCIIbHBIC HOHBIL.

pH umMeroT 3HaueHue 5,5:
Ilenounas;

Cnabo menoynas;
Kucnornas;
Helitpanbhas.

Crenenp aucconuanuy pasHa 1:

VY CUIIBHBIX 3JIEKTPOJIUTOB;
VY cnabbIx 3JEKTPOIUTOB;
YV a30THCTON KHCIOTEL,

VY yrojabHOU KUCIOTHI.

BoccranoBuTens - 3TO BEIIECTBO:

Otnarolee 3JIEKTPOHBI,

[IpuHnMaroIIee AMEKTPOHBIL;

Kucnopon.
Bonopon

I'mppoxenn HaTpus — 3TO:
[Ilenous HaTpus;

Oxcup HaTpus;
A30TUCTOKHCIIBIM HATPUH;
CepHOKHCIIBIN HATPUH.

Oxcup KaJblius — JTO:
OCHOBHOM OKCHJI;
IM'mapoxcupn;
KucnorHslil oKcu;
Kucnora.

XITOpPUCTBIN HATPHIA:

. XIIOpUI HATpUS;

. Oxcup Hatpus;

. I'mapoxeun Hatpus;
. XJIOpuJ KaJusl.

T"aménas n3Becth — 3TO:

. I'mapoxcun kanbuus;
. Kapbonar kanpuus;

. Oxcnp KanmpIus;

. Okcup Harpusl.

T"anoren — 3to:

. @rop

. Kucnopon
. Harpuit

. Kenezo
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Jlakmyc — KpacHBIN:

B menounoii cpene;

B HeliTpanbsHO cpene;

B kucnotHol cpene;

B cnaboménounoi cpeje.

Ilepuonnueckuii 3aKOH OTKPBLI:

J.. Menpenees;
C. Appennyc;
C.B. JlebOenes;
A.M. bytiepos.

BeniectBa, KOTOpbIE TPOBOJAT ANEKTPUUECKUNA TOK:

DIEKTPOJIUTHI;
Heanextponutsi;
JuctunnupoBaHHas Boja.

QHGKTp OJIMTHUYCCKYIO JUCCOLIUALIUIO OTKPBLII:

C. Appennyc;
C.B. Jlebenes;
H.H. Ceménos;
H.H. 3unnn.

[Tpumep miea04u — 3T0:
I'mapookcun menu (I1);
I'mapooxcun sxenesa (I11);
I'mapooxcun Hatpus (1);
I'mapookcun muaka (11).

Jucconuarnus — 3To0:
Pacman;
3amelnieHue;
O0OmeH;
I'unpupoBanue.

Peakuuu paznoxenus — 3To:
I'mnpupoBanue;
Jerunpuposanue;
I'mpparanus;
[Tonmumepuzanuu.

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

PactBop rimoko3sr;

PactBOp caxapo3sl.

['omoreHHbIe CHCTEMBI — 3TO:
PacTBOp yKCYCHOM KHCIIOTHI;
Jlumda;

«3BECTKOBOE MOJIOKOY;
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4, Tyman.

18. MexaHu3M 3IeKTPOIUTUYECKON JUCCOUAIIUU ObLT OTKPHIT:
N.A.KabnyKoBbIM;

C.Appennyc;

H.H.CemcHOBBIM;

Bant-T'opdom.

el NS =

19. CepHas KuciIoTa — 3T0:

Cnabas KuCIoTa;

CunbpHas KUCJIOTa;

OnHOOCHOBHAS KHCIIOTA;

OaHOOCHOBHASI OECKUCIIOPOAHAS CHIbHAS KUCIIOTA.

el N =

B 3AJAHUAX 21-24 H606X02!I/IMO YCTAHOBUTL COOTBETCTBUE MENIAY COMEPKAHUEM IIEPBOI0 M
BTOpPOIro CTOJ'[ﬁ!!OB. OTBeT 3aNUChIBAETCA B Taﬁ.ﬂl/l!!!.

21.YCcTaHOBUTE COOTBETCTBHE MEXY (DOPMYIIO BEIIECTBA U KIACCOM/TPYIIIOH,
K KOTOPOMY(-0if) 3TO BEIIECTBO NPUHAIICKHUT: K KAKIOH MO3ULINH,
0003HaYeHHOI OYKBOI1, TOJOEPUTE COOTBETCTBYIONIYIO MIO3UIINI0, 0003HAUECHHYIO

nudpoi.

®OPMVYIJIA BEHIECTBA KIIACC/TPYIIITA

A) NH4HCO3 1) comu cpennue

b) KF 2) OKCU/IbI KUCTIOTHBIE

B) NO 3) OKCH/IBI HECOIe00pa3yIoIIne

4) conu KHCIbIe
22. YCTaHOBUTE COOTBETCTBUE MEXy (POpMYIIOif BellecTBa M KJIACCOM/TPYIIION,
K KOTOpOMY(-0ii) 3TO BEIIECTBO MPUHAJIEKUT: K KaXJA0H MO3UIHH,
0003HaueHHOI OYKBOH, M010EpUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUEHHYIO

uudpoi.

A) Cr(OH);NO3 1) cMmemtanHast CoJb
B) Cr(H,PO4)3 2) KUcas coJib

B) KCr(SOy), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBHE MEXK/ly HA3BAaHUEM BEILIECTBA U KIACCOM/TPYIIION,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3HUIINH,
0003HaYeHHOM OyKBOI1, T010EpUTE COOTBETCTBYIOIIYIO MTO3UIINI0, 0003HAYEHHYIO

U Gpo.

A) SO, 1) conp

B) CuCl, 2) KUCIIoTa

B) HBr3) pactBopuMBIii THIPOKCH]T

') MnO 4) KUCTIOTHBIH OKCHU]I

5) OCHOBHO# OKCHJT

24. YcTaHOBUTE COOTBETCTBHE MEX1y (POPMYJION BelleCTBa U KJIaCCOM/TPYIINOH,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOM OyKBOM, O10EpUTE COOTBETCTBYIOIIYIO MO3ULIHI0, 0003HAYEHHYIO

U Gpoi.

A) Cr(OH);NO3 1) cMemranHast CoJib
b) Cr(H2PO4)3 2) KHcas oMb

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

4) nBOiHAs COJIb

B 3ananusx 25-28 oTBeT He00X0AMMO 3aNNCcaTh B YCTAHOBJIEGHHOM /ISl O0TBeTa moJse. OTBeTOM
MOKET ObITh HM(PA. 0TIeJNLHOE CJI0BO. CJI0BOCOYECTAHNE. (3aKphITasa dopMa
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25. IIponmoskure NMpeiIokKeHue: BAICHTHBIN YroJl IIpU sz—rHGpI/I):LmauHH 9JIEKTPOHHBIX 00JIAKOB
COCTAaBJISIET

26. IIponomxure npeUiokKEHHUE: BEIIECTBA OJAMHAKOBOIO COCTaBa, HO PA3JIMYHOIO CTPOEHUS C
pa3IMYHBIMU CBOMCTBAMHU HA3BIBAIOT)

27. IIpoosKuTe IPEIIOKEHNE: AIIKEHBI — 3TO YIVIEBOIOPO/bl, UMEIOIIHKE. . .

28. [IpogomkuTe NpenoKeHre: BelecTBa OyTaH U IeHTaH 10 OTHOIICHHIO IPYT K JIPYTY SIBJISIFOTCA. . .

B 3aianusix 29-30 oTBeT HEOOXO/IMMO VCTAHOBUTD NPABUJILHYIO 10C/1€/10BATENbHOCTD /1 CTBUIA.

OT1BeT 3anuchbiBaeTcsi B TA0JMIY
29. YcTaHOBUTE MOCIIEI0OBATEILHOCTh YaCTH TOMOJIOTHUYECKOT0 Psijia aJIKaHOB:

A) mponan

b) nenran

I') metan

M) 6yran

E) aran

30. YcTaHOBUTE MOCIEA0BATEIBHOCTh MEXaHNU3Ma PAJUKAIBHBIX PEAKIIMM 3aMEIICHMS:
A) oOpBIB HIeTIH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) pa3Butue nenu

HpI/IMeprIe NMPaAKTUYICCKUE 3aJaHUA

3agauu:

1. B 40 r mucTriuMpoBaHHON BOJBI paCTBOPHIIM 2 T Xjopuaa HaTpus. Paccuuraiite mac-
COBYIO JIOJIFO COJIM B IIOJyYEHHOM pacTBOpE.

2. B 2 1 pactBOpa cepHoii kucnotsl conepxkutcs 456 r H » SO 4. Paccunraiite MaccoByro
JI0JIF0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAS, UTO IJIOTHOCTh pacTBopa paBHa 1,14 r/mi.

3. CKOJILKO BOJIBI I COJIM HY>KHO B35Th, 4T00BI purotoButh 250 r 10 %-ro pacTBOpa HUT-
pata HaTpus?

4. B 1 xr 60 %-ro pactBopa comu nodasuimm 50 r 3T0it comu. KakoBa MaccoBast 10J1s1 COITH
B NIOJIy4eHHOM pacTBope? OTBET OKPYIIIUTH /10 JIECSTHIX.

S. Omnpenenuth KoJMYeCTBa cepedpa, moiydeHHOro ot B3ammojeictBus 10 T xjmopuaa
HaTpUs U HUTpaTa cepebdpa.

6. [Tpu B3ammoeiicTBum 22,4 1 a30Ta U BOJOPOAa OBLIO TIOTYYEHO KAKOTO Ta3a U CKOJIb-
K0?

7. Cwmemramu 25 0 r pacTBOpa moBapeHHO# conu ¢ MaccoBoit jponeit 15 % u 30r pactBopa ¢
MmaccoBoii goneit 20 %. Onpenennure MacCoBYIO JIOJIO B TOJIyYEHHOM PacTBOPE.

8. [Tpu B3aMOIEHCTBIH KaBITUS ¢ BOJIOM 0Opa3zoBaiock 0,3 MOIb THAPOKCHAA KaIbITHUSI.
Kakoit 06beM Bogopoa( B IUTpax, H.y.) IpU 3TOM BbLAETHICS ?

9. N3 250 r pacTBOpa mMoBapeHHOH coyit ¢ MaccoBoit goneit 15 % Beimapwim 3 © BOJIBL

Omnpenenute MaccoBYIO JIOIIO COJIM B IOJTYYEHHOM PacTBOpE.
10.  Kakyro maccy conu ( B rpammax) Hamo n100aButh k 300 T pacTBopa ¢ MaccoBOM 1oJei
xyopuaa kanus 15 % Juis nonydeHus pacTBopa ¢ MaccoBoi goneit 17 % ?

1.3.2. Kputepum oueHKH

Ornenka 3a 3aganue «TecTupoBaHue OMpeaeIseTcs IPOCTHIM CYMMHUpPOBaHHEM OAJUIOB 3a Mpa-
BHJIbHBIE OTBETHI Ha BOTMIPOChl. OrH BepHBINA O0TBET paBeH 0,1 6amn

OtBeT cunTaercs NpaBUWIbHBIM, €CIIH:

- [IPH OTBETE Ha BOIPOC 3aKPBITO POPMBI ¢ BLIOOPOM OTBETA BHIOpAH MPABUIbHBII OTBET;

- IPU OTBETE Ha BOIIPOC OTKPHITON (POPMBI /1aH MPaBHIBHBINA OTBET;

- TpU OTBETE Ha BONPOC HAa YCTAHOBJIEHHWE MPABHJIBHOMN MOCIEI0BAaTEIBHOCTH YCTAaHOBIIEHA
IIpaBWJIbHAA [IOCIEA0BATEIBHOCTh

- TIpY OTBETE Ha BONPOC Ha YCTAHOBJIEHUE COOTBETCTBHS, €CJIM CONOCTABICHHUE MPOU3BEACHO
BEPHO I BCEX Tap.
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KpnTepnu OICHKH Pe3yJbTAaTOB BBINMOJHCHUSA 3aJaHUA KTECTHUPOBAHUE»

Komn-Bo MakcumanbHbIi 0ast
BOIIPOCOB
1 | Paznen 1.061mast u HeopraHuyeckasi XUMHs 20 20*0,1
2 Paznen 2. Oprannveckas Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurtepum oueHKH pe3yJibTATOB BbINOJHEHNUS NPAKTHYECKOTO bamnbl B cooTBETCTBUU
3a/laHus C KpUTEPHUSIMH OLIEHKU
1| OdopmiieHue ycjoBUS 3aTaHUA MakcuMaabHbIi 0211
—0,2 6anaa
- BEpHO O(OPMIIEHO YCIIOBUE 3aJlauyM, MPEACTABICHBI BCE XMMHUYECKUE 0,2
BCJTMYMHBI
- ycnoBHe 3agaHus O0(OPMIICHO C HE3HAYUTEIbHBIMH HETOYHOCTSMHU, 0,1
MIPEJICTABJICHBI HE BCE XUMUYCCKUE BEIIMINHBI
- ycloBue 3a1aHus 0(OPMIICHO HEBEPHO 0
2 | Ucnonb30BaHue XMMHYECKOI CHMBOJIMKH MaxkcumanbHbIi 0211
- 0,3 6anaa
- BEpHO 0003HAYCHBI CHMBOJIBI B YCJIOBHH 3aJa4d M B opMyJax, HC- 0,3
MOJIb3YEMBIX B PEIICHUH 33][a9H
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUHU 33/a4, JonyiieHa 1 Herou- 0,2
HOCTb B ()OpMYyJiax, UCIIOJIb3YEMBIX B PEIICHUH 3a/1a4H
- gomyiieHa 1 HETOYHOCTh Mpu 0003HAYEHUH CUMBOJIOB B YCIOBHUHU 3a- 0,1
naud, 1 HeToyHOCTh B (hOpMyIiax, UCMOJIBb3yEMbIX B PELICHUH 3a/1a4l
- pomyuieHo 2 u 0ojee HETOYHOCTH MpU 00O03HAYEHHH CHMBOJIOB B 0
YCIIOBUY 3a7auH, 2 ¥ 00Jiee HETOYHOCTEH B (DOPMYIIax, HCIIOIb3yeMbIX
B PELICHUH 33/1a4U
3| Cobuio1eHue aJITOPUTMA PelIeHus! MaxkcumajbHbIi 6211
—0,1 6anaa
- pelIeHHe 3a/1a4dl OCYIIECTBISETCS MO alTOPUTMY: 3alHCh HEOOXO/IH 0,1
MBIX XUMHYECKHX (hopMyi,BepHasi paccTaHOBKa KO3()PHUIIMEHTOB, Ma-
TEMaTHUYECKHI pacuéT MpaBUIBLHO MOI00paHHBIX KOd(h(UIIMEHTOB Hpe-
HICHHE TI0 XUMHUYECKOH dopmyme
- QJITOPUTM PEIICHUS 3a]1a4l OTCYTCTBYET 0
4 | TlepeBoa eaHUI U3MepeHusi pu3nyeckux BeJUYUH B MexayHa- MakcuMaJbHbIN 0211
poanyio cucremy equnnn (CH) - 0,3 6as1a
- BEpHO TIEPEeBE/ICHBI PacueThl MEePeBOa BCEX SAMHUI] U3MepeHHs (u- 0,3
3MYECKUX BeIMUMH B MexayHapoanyto cucremy equautl (CH)
- monymieHa 1 ommOka nmpu MpoBEACHUH pacueTa MepeBo/Ia €IMHHUIIL 0,2
u3MepeHus GPU3MUECKUX BEIUYUH B MeXIYHAPOAHYIO CUCTEMY €TUHUIL
(CH)
- JIOMYIICHB! 2 OMIMOKH IMPH MPOBEICHUU pacyuera IMepeBojia ¢IUHUIL 0,1
U3MepeHus (U3HIECKUX BEIMYUH B MeXTyHApOIHYIO CHCTEMY €IHHHII
(CH)
- HEBEPHO MPOBEACHBI pacyeThl IEPEBOJIAa BCEX SAUHUI] U3MEPCHHS 0
bu3nvecKkux BeMMUUH B MexayHapoanyto cucremy eauauil (CH)
5| Ucnoab3oBaHMe XUMHYECKUX (POPMY.JI AJIsl pelieHus 3a1a9u MakcuManabHbIi 0211

—0,4 6anaa

- BCPHO U MOCJICAOBATCIILHO 3allMCAHbI BCC (I)OpMy.]ILI B COOTBCTCTBHHU C

0,4
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CHUMBOJIMKOH, HEOOXOJUMBIE [l YCTAHOBJICHHSI COOTHOLIEHHUS CYIIle-
CTBYIOILIETO MEXY (PU3NYECKUMHU BEINIYMHAMU

- IIPaBUJILHO COCTAaBJIEHBI YPAaBHEHMS, CBA3BIBAIOILIME XUMUYCCKUE Be-
JINYUHBI

- BEPHO, HO HEMOCJIEI0BATENIBHO 3aUCaHbl (POPMYIIBI B COOTBETCTBUU (
CHUMBOJIMKOH, HEOOXOJUMOM [yl yCTAaHOBJIEHHS COOTHOIUEHUS CyIlleA
CTBYIOILIETO MEXAY XUMUYECKUMU BEJIMUUHAMU

- IPaBUIbHO COCTaBJIEHbl YPABHEHUS, CBS3bIBAIOIINE XUMUYECKUE BE-
JMYUHBI

0,3

- (opMyIibl 3anucaHbl MOCIEA0BATEILHO, HEBEPHO 3anucaHa GhopmMyia
B COOTBETCTBHH C CHMBOJMKOW, HEOOXOIUMOU ISl YCTAHOBJICHHS CO-
OTHOLLIEHHUS CYILIECTBYIOIIETO MEXAY XUMUUYECKUMU BETMUYUHAMU
- JIOMyIIeHa OJHA OIMOKA NP COCTABIICHUU YPABHEHUM, CBS3BIBAIOA
IIMX XUMAYECKHE BEJIMUNHBI

0,2

- (opMyIIBI 3aMKCaHbl HETOCIICIOBATEIILHO, HEBEPHO 3ammcaHa 1 ¢op-
MyJjia B COOTBETCTBUU C CUMBOJIUKOM, HEOOXOIMMOM /ISl yCTAaHOBJICHHUS]
COOTHOHICHUS CYHIECCTBYIOIICTO MCKAY XUMUYICCKUMU BCJIMYNHAMU
- JIONyIIeHa OJiHA OIIMOKa MPH COCTABJICHUU YpaBHEHUM, CBSI3bIBAIOA
IUX XUMHUYCCKHUEC BCIINYNHBI

0,1

- Bce (OpMYIIbI 3alMCaHbl HEBEPHO
- JIOMYIIEHbl OIIMOKA MpPU COCTABIECHUM BCEX YPaBHEHMM, CBSA3BIBAIO-
LIUX XUMUYECKHUE BEIIMYUHBI

MaremMaTH4eCKHe pacyeThbl M0 XUMUYECKUM (hopMyJiaM, KOTOpbIe
XapaKTepU3YHT paccMaTpHBaeMoe siBJIEHHE ¢ KOJIMYeCTBeHHOI
CTOPOHBI

MakcuMaJdbHbBIN 0211
— 0,4 6a1s10B

- BEpHO MPOU3BE/ICHBI BCE MATEMATUYECKUE PACUETHI 0 BCEM XUMUYEH
CKUM (opMyJsiaM B COOTBETCTBHUH C CIUHHUIIAMH W3MEPCHHH XHMHYeE-
ckux BenuuuH (CH);
- BCE pe3yJbTaThl MaTEMaTHMYECKUX pacdyeToB coiepxar LudpoBoe
3HaUEHUE M COOTBETCTBYIOIIEE eMy 00O3HAUYCHHE EAMHUIIBI N3MEPEHNUS
xumuyecknx Benuuut (CH)

0,4

- BEPHO MPOMU3BEJCHBl MATEMAaTUYECKUE PACUEThI M0 BCEM XUMHUYECKUM
dbopMysiaM B COOTBETCTBUU C €IMHUIIAMU U3MEPCHUH XUMHUYCCKUX Be
mnaun (CH),
- B OJTHOM pe3yJbTaTe MaTEeMaTHYECKOTO PacdyeTa COIEPIKUTCS TOJIBKO
ero 1udpoBoe 3HaYEHNE

0,3

- HEBEPHO TPOM3BEJCH MAaTEeMAaTHYECKUH pacueT mo 1 XuMHUuecKon
dbopMyIie, HO B COOTBETCTBHH C €IUHUIIAMH H3MEPEHUN XUMHUYECKHUX
BennuuH (CH);

- B OJHOM pe3yJbTaTe€ MAaTEMaTUYECKOI'O PacdyeTa COAEPKUTCS TOIBKO
ero 1udpoBoe 3HaUCHNE

0,2

- HEBEPHO TMPOM3BEACH MAaTeMAaTHYECKUH pacueT mo 1 XuMHuueckown
dbopmyne 0e3 yKazaHUS EIUHUI] WU3MEPEHHH (U3NYECKUX BEITUYHH
(Cn);

- BCE pe3yJbTaThl MATEMATUYECKUX PACUETOB COAEPIKAT TOJNBKO U]
POBBIE 3HAUYCHUS

0,1

- HCBEPHO IMPOU3BCACHBI BCE MATCMATHYCCKUEC PACYCThI

0

OTBeT nocJie pemieHus 3a1a4u

MakcuMaJbLHBIN 0211

0,1 6an0B
- 33/1a4a B KOHIIE PEIICHUS COJIEPKUT BEPHBIA OTBET 0,1
- 3a/1a4a HE COJICPKUT B KOHIIE PEIICHHS BEPHOTO OTBETA 0
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8| YcTHOE 00bsicCHEeHHe PellIeHUsI 3a1a4u MakcuMaabHbIi 0211
— 0,2 6any0B

- 00bSICHEHUE PEIICHHUS 3aJIaHUsl MOCJIEeI0BATENbHO, CBS3HO, JIOTHYHO, 0,2
BBIBOJ] apI'YMEHTHPOBAaH U 00OCHOBAH; MPAaBHJIbHO U OOCTOATEIBLHO Ja-
eTcsl OTBET (OTBETHI) HA COIYTCTBYIOLINE BOIIPOC (BOMPOCHI)

- HE3HAUUTEJIbHO HapyIIEHA MO0CIIEA0BAaTENbHOCTD, JIOTHKA OOBsICHEHUS 0,1
pelIeHHs 3a1aHusl, BHIBOJIBI apTyMEHTHUPOBAHBI M1 0OOCHOBAHBI; CTYJICHT
UCTIBITHIBACT HE3HAYUTENIbHBIE 3aTPYIHEHHs], OTBEUYasi Ha COIyTCTBYIO-
111€ BOIIPOCHI

- 3HAQUMTEIHHO HAPYIICHA MOCIIEA0BATEIBHOCTh, JOTUKAa OOBSICHEHUS 0
pemieHus 3aAaHusl (CTYICHT HE MOXET OOBSCHUTH, KakuM 00pa3oM
HPUILIEN K PEIICHUIO 331aHMs), BEIBOABI HE MOTYT CUHTAThCS apryMEH-
TUPOBAHHBIMH U 00OCHOBAHHBIMU; CTYACHT UCIIBITHIBACT 3HAYUTEIbHbIC
3aTpyJHEHUs], OTBEYasi Ha COIYTCTBYIOUINE BOIPOCHI

UTOoro 2

1.4. MarepuajibHO-TeXHUYeCKOe olecrieyeHre Jisl NMPOBedeHHUs] NMPOMEKYTOYHOM aTTe-
cTanuu
[IpomesxyTouHas arTecTaius MPOBOAUTCS B yUeOHOM KaOMHETE XUMUH.

1.5. YyedHo-meToanyeckoe u nHpopMannonHoe odecneyeHue A5 NPOBeAeHUS] TPOMEKY-
TOYHOM aTTEeCTAllUU

1. Andwunorenona, M.B.Xumust: yueOHUK M MPAKTUKYM JUIsI CPEAHETO MPO(ecCHOHAIBHOTO
obpazoBanus/ 1.B.Andunorenona, A.B.babkoB, B.A.IlonkoB.— 2-¢ u3A., ucnp. u aon.— MoCKBa:
W3znarensctBo IOpaiit, 2020.— 291c.— https://urait.ru/

2. Apremenko A.M. Opranuueckass xumusi: yueOHUK /A.M. ApremeHko.- 5-e u3a., uchp.-
Mocksa: KHOPYC, 2020.- 536¢.- (Cpemnee mpodeccuonanproe oOpazoBanue). ISBN 978-5-406-
00916-1

3. EcrectBo3nanume. Xumus/ 'abpuenssa O.C. , OctpoymoB W.I'. - 6-¢ m3n., crep. — M.:
Axanemust, 2020.- 240c.https://academia

4. Andunorenona, 1. B. Xumusi: yueOHUK U IPaKTUKYM JIJIsl CPEAHETO MPO(EeCCUOHATIBLHOTO
obpazoBanus/ M. B. Aupunorenona, A. B. badkos, B. A. [lonkos.- 2-e u3f., ucnp. u aomn.- Mocksa:
WznarensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JlomoJiHuTeIbHbIE Y4eOHblIe H3IaHUS

5. Xumust: 3amaun u ynpaxsHenus/ Epoxun FO.M. - l-e m3n. — M.: Akagemus, 2019.-
288c.https://academia-library.ru/

6. Apremenko A.W. Opranmyeckas xumus: ydeOHuk /A.H.ApTtemenko.- 5-¢ uzfm., ucnp.-
nom.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'nmuaka, H.JI. O6mias xumust : yae6Hoe nmocodue / ['muaka H.JI. — Mocksa: KuoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHeT-pecypcsl

8. www.pvg.mkK. ru (onmummuana «I[lokopu BopoObeBbI TOpBI»).

9.www.hemi.wallst. ru (O0pa3oBaTesbHBIi CAUT IS IKOJBHUKOB «XHMUS).

10.www.alhimikov.net (O6pa3oBaTenbHBIN CalT IS IKOJIHHUKOB).

MeTtoanyeckue yKazaHusi 1JIs1 00y4aIOMMXCS M0 OCBOEHUIO M CIUTIIHHBI

11. Metonuueckne yka3aHus sl 00y4JaroIIUXCs 1O BRIMOJTHEHUIO MMPAKTUYECKUX PadoT.

12. Meronuyeckue yka3aHus JIIs 00YJaroIIMXCs 10 BBITIOTHEHUIO JJAOOPATOPHBIX padoT
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