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Pabouas mporpamma yue6Hoi aucuurauabsl OJ1.07 Xumus pa3paboTaHa B COOTBET-
ctBun ¢ denepabHBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAApTOM (Janee —
®I'OC) mo crenuasbHOCTH CPEeIHEro Mpo(ecCHOHANBHOTO 00pa3oBaHus (1ajee -
CIIO) 42.02.01 Pexmnama, yTBepx’AEHHOTO TpHKa3zoM MuHnpocsemenus Poccun ot
21.07.2023 N 552 «O0 ytBepxaeHUHN (erepaibHOro rocyAapCTBEHHOro oOpa3oBa-
TEJILHOTO CTaHAapTa CPEHEro MpodheCCHOHAIBHOTO 00pa30BaHUsI 10 CHICIIMATBLHOCTH )
42.02.01 Pexnama», ®I'OC cpennero oduiero oopa3oBaHusi, yTBEPKICHHOIO MpPUKa-
30M MunmCTepcTBa 0Opa3zoBanus 1 Hayku PD ot 17.05.2012 r. Ne 413 (¢ u3meHeHusI-
MU W JIONOJHEHHUSAMH) W NPUMEPHON pabodeil mporpammoii o0Ieo0pa3oBaTeIbHON
TUCIUTIIMHBL «XUMHs» 711 PO ECCHOHATBHBIX 00pa30BaTEIbHBIX OpPTaHU3AIIHM,
YTBEPKJICHHOM Ha 3acegaHuu CoBeTa Mo OLEHKE COAEPKAHUS U KauecTBa IPUMEPHBIX
pabounx mporpaMm 00111€00pa30BATEIBHOTO U COLUAIBHO - TYMAHUTAPHOTO IMKJIOB
cpeanero npodeccuoHanbHoro oopazoanusi [Iporokon Ne 14 ot «30» Hos6ps 2022.

Pa3paboTunk: Tapacosa I'.H. — npenogaBatens Beicuield kareropun [Ipodeccuonanb-
Ho-niegarornyeckoro komwiemka CI'TY umenn 'arapuna HO.A.

3aneBckas O.M. - mnpenonmaBarens Beicmied kareropuu IIpodeccronanbHo-
neparorndeckoro komemka CI'TY umenn ['arapuna 10.A.
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1.  TACHOPT PABOYE IMTPOTPAMMBI YYEBHOM
JUCHUTILJIMHBI OJ1.07 Xumus

1.1 ObaacTh npuMeHeHHus padoyeil MporpaMmbl

Pabouas nmporpamMmma yueOHON AUCHUIIIMHBI SIBJSETCS YACThIO MPOTPAMMBI I10/1-
TOTOBKHU creruaiuctoB cpeanero 3BeHa (ganee — I[IICC3) B coorBercTBUu ¢ PI'OC
CIIO no cnenuansHOcTH 42.02.01 Pekmama

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 OCBOCHMSA Y4eOHOM AUCUMIIIMHBI:

B pesynbrare ocBoeHUs yueOHOM TUCHUIUIMHBI O0yUYaIOUIUICs JOKEH T0CTUYb
CIIEAYIOIINE PE3YIIbTATHI:

JIUYHOCMHbLE:

- OCO3HAHHE 00YYaIOIIUMUCS POCCUIICKON IPaKIaHCKOM WIEHTUYHOCTH;

- TOTOBHOCTB K CaMOPa3BUTUIO, CAMOCTOSATEIIBHOCTA U CAMOOIIPEIEIICHHUIO;

- HaJIMYME MOTHUBAIMHU K OOYYEHUIO U JIMYHOCTHOMY Pa3BUTHIO;

- [IeJICHANPaBJIECHHOE Pa3BUTHE BHYTPEHHEN NMO3UIMM JIMYHOCTH HA OCHOBE Y-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoAoB Poccuiickoin denepannn, UCTOPUIECKUX U
HAllMOHAIBHO-KYJIbTYPHBIX TPagulUi, (POPMUPOBAHUE CUCTEMBI 3HAYUMBIX IIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNIMOHHOTO MHUPOBO33PEHMS, MPABOCO3HAHUS,
HKOJIOTUYECKOM KYJIbTYpPbl, CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHbIE TUIAHbL;

- YyBCTBO TOPJIOCTH M YBAKE€HUS K HUCTOPUU M JIOCTHIKEHHUSIM OTEUECTBEHHOM
XMMHUYECKON HayKd; XUMHUYECKHM TIpaMOTHOE I[IOBEJEHHE B MNPOPEeCcCCHOHATBHON
JESITEIBHOCTH M B OBITY IIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMM, MaTepHallaMu
U IIPOLIECCAMU;

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

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsi TOBBIIMICEHHS COOCTBEHHOTO HWHTEIUIEKTYaJbHOTO
pa3BUTHS B BHIOpaHHON TPO(ecCHOHATBHOM eI TeIbHOCTH;

MemanpeomemHbie:

- OCBOEGHHBIE O0YYAIOLIMMHUCA MEXIIPEAMETHbIC TMOHSATUS M YHUBEpCAJIbHBIC
y4eOHbIe 1eUcTBUS (peryIaTUBHBIC, TO3HABATENIbHBIEC, KOMMYHUKATUBHbIE);

- CIOCOOHOCTH MX MCIIOJIb30BaHMsI B MMO3HABATEIBHON U COLIMAIbHONW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IJIAHUPOBAHUIO U OCYILECTBJICHHUIO Y4eOHOU nes-
TEJIbHOCTH, OpPraHU3aIMi Y4eOHOT0 COTPYIHUYECTBA C MEJAarornyeCKUMU padOTHUKA-
MU U CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHUU MHAMBHUIYaJbHOM 00pa3zoBaTENIbHOM
TPaeKTOPHH;

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



- HUCHOJB30BAaHUE pA3IUYHBIX BHUJOB [I03HABATEIBHOW JEATEIBHOCTH H
OCHOBHBIX HMHTEIJIEKTYaJbHBIX ONEpanuil (MMOCTAaHOBKHM 3ajaud, (HOpMYIHpPOBAHMS
TUIIOTE3, aHAJIU3a U CUHTE3a, CPaBHEHUs, 000OIIEHUs, CUCTEMaTU3alluH, BbISBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBsI3€H, TOMCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJOB) JJIs
pelIeHHs TOCTaBJICHHOM 3a/Jayd, NPUMEHEHHUE OCHOBHBIX METOJOB IO3HAHMS
(HaOnroieHNs, HAY4YHOI'O SKCIEpUMEHTa) JJIsi M3Yy4YeHHUs pa3iMyYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M IIPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTb
CTaJIKUBAThCA B MpodeccuoHalbHOi cdepe;

- WUCHOJB30BAaHUE PA3TUYHBIX HCTOYHUKOB [UJISI TIOJYYECHUS XHMHYECKOM
uHbOpMaIlMK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTh MJIs JOCTIKEHHUS XOPOIIHUX
pe3ynbTaToOB B MpodhecCHuoHaIbHOU cepe;
npeaMeTHbIE:

- chopMHpPOBAaHHOCTH MPEJCTABICHUIA: O MaTepUATHHOM €IHMHCTBE MUpA, 3aKO-
HOMEPHOCTSX U MMO3HABAEMOCTH SIBJIEHUM MPUPOJBL; O MECTE U 3HAUEHUU XUMHH B CH-
CTEME €CTECTBEHHBIX HayK U €€ POJIM B 00E€CIIEUeHUN YCTOMYUBOTO PA3BUTHUS YEIOBE-
YeCcTBA: B PELICHUHU MPOOJIEM SKOJIOTMUYECKOM, SJHEPreTHYeCKON U MUILEBOM Oe3omac-
HOCTH, B PAa3BUTUU MEIUIMHBI, CO3JAaHMM HOBBIX MaTEpUajOB, HOBBIX MCTOUYHUKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOIO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYPhl YEJIOBEKA, a TAK)KE HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM CpeE;

- BJIaJICHUEC CHUCTEMON XMMHUYECKHUX 3HAHUW, KOTOpas BKIIIOYAET: OCHOBOIIOJIA-
TaroIIfe TMOHATHUS (JOTOJHUTEIHHO K CUCTEME TTOHITHI 6a30BOTO YPOBHS) - U30TOIIBI,
OCHOBHO€ M BO30YXXJIEHHOE COCTOSIHHWE aToMa, THOpUAM3AIis aTOMHBIX OpOHUTanei,
XUMHYECKasi CBSI3b («O» U «TT — CBSI3b», KPATHBIE CBSI3U), MOJIIpPHAs KOHIICHTPAIIHS,
CTpyKTypHasi ¢opmyina, wu3oMmepus (CTpyKTypHas, TreoMeTrpuyeckas (Luc-TpaHc-
W30MEpHsl), TUIIBI XUMUYECKUX PEAKIM (TOMO- U TeTepOreHHbIE, 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 PEakIuil, TEepMOJUHAMHUYECKUX U KHHETUYECKUX 3a-
KOHOMEPHOCTSAX UX MPOTEKAHMs, O XUMUYECKOM PaBHOBECHHM, AUCIIEPCHBIX CUCTEMAX,
(dakTONIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTaBe, MOJYyYEeHUH U OE30MacHOM HC-
M0JIb30BaHNHU BOKHEHIIINX HEOPTAHUYECKUX M OPTAaHUYECKUX BEIIECTB B OBITY M MpaK-
TUYECKOW NEATETHLHOCTH YeOBeKa;, OOIIMX HAYYHBIX MPUHIMUIAX XUMHUYECKOTO IMPO-
U3BOJICTBA (HAa MpUMEpPE MPOM3BOJACTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHoJa, Tepe-
paboTku HeDTH);

- ¢(hOpMHUPOBAHHOCTH YMEHUH BBISIBIIATH XapaKTepHbIC IPU3HAKU U B3aUMOCBS3h
U3YYEHHBIX MOHSATUH, MPUMEHSATh COOTBETCTBYIOIINE MOHATHUS MPHU ONMHMCAHUU CTPOE-
HUS U CBOMCTB HEOPTraHMUECKUX U OPraHMYECKHUX BEILECTB U UX MPEBPALICHUI; BbISB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUU C MOHATUSMHU U TNPEACTABICHUSMHU APYTUX
peaIMEeTOB AJisi 00Jiee 0CO3HAHHOTO TTOHUMAaHUS U OOBACHEHUS CYIIHOCTH MaTepHallb-
HOTO €TMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHBIE XUMUUECKHUE 3HAHUS JIJIs1 OOBICHEHUS
¥ TIPOTHO3MPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHOHAYUHYIO IPUPOY;
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- c(pOpMHUPOBAHHOCTh YMEHHM HCIOJIB30BaTh HAMMEHOBAHUS XUMHUYECKUX CO-
€IMHCHUN MEXKIYHApOJHOTO CO03a TEOPETUUECKOW M MPHUKIATHOM XUMHUM U TPUBHU-
aJbHbIC HA3BAHMS BEIIECTB, OTHOCAIIMXCS K U3YUYEHHBIM KJIaccaM OPraHUYECKUX U He-
OPraHUYECKUX COCTMHEHUI; UCIIOIb30BAaTh XUMUUYECKYIO CUMBOJIUKY JIJI1 COCTABIICHUS
dbopMyJlI HEOPTaHMYECKUX BEIIECTB, MOJCKYISPHBIX U CTPYKTYPHBIX (pPa3BEpHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (DOPMYIJT OpraHUYECKUX BEIECTB; COCTABIISITh YPaBHEHUS
XUMHYECKMX  pEaKkIuid W PacKpblBaTb  MX  CYIIHOCTh:  OKHUCJIUTEJbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX
peaKkIuii; peakiuii HOHHOro OOMEHA MYTEeM COCTABJICHUSI UX MOJHBIX U COKPAIICHHBIX
VWOHHBIX YPaBHEHHUI; pEaKklHil TUAPOIN3a, PEaKMil KOMIUIEKCOOOpa3oBaHus (Ha MpH-
Mepe T'HJIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMHU U 3aMMUCSIMHU YpaB-
HEHUN XUMHUYECKUX PEaKIUK;

- c(hOpMUPOBAHHOCTh YMEHHH KJIacCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCcKHUEe BEIIECTBA M XHUMUYECKHE PEaKIMH, CaMOCTOSITEJIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPHUM ISl KJIACCU(PUKALMKU H3YYaEMBIX XHMHUYECKUX OOBEKTOB;
XapaKTEepPU30BaTh COCTAB M BaXHEWIIME CBOMCTBA BELIECTB, NPUHAICKAINMUX K
OTIpPEJICTICHHBIM KJIaCCaM U TpYIIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHU/IBI,
TUAPOKCHUIBI, COJIM; YTIEBOAOPOJIbI, MPOCThIE dPUPHI, CIUPTHI, (HDEHOIBI, aJIbJIECTUIbI,
KETOHBI, KAapOOHOBBIE KHUCIOTHI, CIIOKHBIC J(PUPHI, KUPBI, YIICBOAbI, AMHUHBI,
AMUHOKHCJIOTBI, OCJIKW); MPUMEHITh 3HAHUSI O COCTaBE M CBOMCTBAaX BEIIECTB MJIS
AKCIIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMK U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHUS;

- ¢(hOpPMUPOBAHHOCTh YMEHUI MOJTBEPK/IaTh HA KOHKPETHBIX MTPUMEpPaX 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 IIPOTEKAHUS PEAKLUN;

- 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 00pasye-
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 XUMHUUYECKUX sIBJIE-
HUM, UMEIOIIMX MECTO B MPUPOJIE NMPAKTUUECKON JIESITETbHOCTH YEJIOBEKA U B MOBCE-
JTHEBHOM >KU3HHU,

- ¢(hOpMUPOBAHHOCTh YMEHUH MPOBOAUTH PACUETHI IO XUMUYECKUM (pOopMyiam
¥ YPaBHCHMSIM XMMHUUYECKHX PEaKIUi C UCIOJIb30BaHUEM (DU3MUECKUX BETUYUH (Mac-
Chl, 00b€Ma Ta30B, KOJMYECTBA BEIECTBA), XapAKTEPU3YIOIMINX BEIIECTBA C KOJIUYE-
CTBEHHOUH CTOPOHBI: pacUeThl IO HAXOXACHUIO XUMUYECKON (DOPMYJITBI BEIECTBA; pac-
YeThl MacChl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIH OJHO W3 HC-
XOJHBIX BEHIECTB JAHO B BHJIE PACTBOPA C ONPEAECIECHHOW MACCOBOW JOJIEM PaCTBO-
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PEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBOW HIIU
00BEMHOM JI0JIM BBIXOJIa MPOAYKTA PEAKIMHU; pacyeThl TEIJIOBOro 3 dexra peakiuid,
00BEMHBIX OTHOIIICHUI Ta30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3ULUNA IKOJOTUYECKON 0€30MacHOCTH MOCEACTBUSI OBITOBOM M MPOU3BOJICTBEHHON
JeSATEILHOCTH 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-
YECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIIMU YTIIEBOJIOPOJOB PA3JIMUYHBIX KJIACCOB U KHC-
JIOPOJICOJIEPIKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0
pacro3HaBaHUIO0 HEOPTaHUYECKUX U OPTAaHMYECKUX BEIECTB) C COOJIOICHUEM MPABUI
0e3omacHOro oOpaleHusl C BellecTBaMu U J1abopaToOpHBIM 000py/I0oBaHuEM, (Hopmy-
JUPOBAThH 1I€JIM UCCIICAOBAHMS, MPEJOCTABIATh B Pa3IMUHON (HOpMe pe3ynbTaThl IKC-
[IEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(hOPMHUPOBAHHOCTh YMEHUM OCYIIECTBIISTH II€JICHANPABICHHBIN MOMCK XUMU-
4yecKoi MH(popMaIuy B pa3UYHbIX UCTOYHUKAX (Hay4yHas U yuyeOHO-HAay4YHas 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(popMHPOBAHHOCTh YMEHUW OCO3HABAaTh OMACHOCThH BO3JCHCTBUSI HA >KUBBIC
OpraHu3Mbl OINPEICIICHHBIX BEUIECTB, MOHUMAsI CMBICIT TIOKA3aTelIsl MPECIbHON A0MY-
CTUMOM KOHIEHTpAILUM, U MOACHATh HA MPUMEPAX CHOCOObI YMEHBIICHUS U MPEIOT-
BpAILICHUA UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA.

1.4. KosinyecTBO 4aCOB HA OCBOEHUE MPOTrPaAMMbl Y4eOHOM IUCHUTIITUHBI:
O6bem OII 67 yacos:
ayJIMTOpHas yueOHas Harpy3ka oOyuatomierocsi 67 4acos.



2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHHUIIIINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHO#l padoThl

Bup yuedHoii padoTbl O0bem yacoB

O6bem OIl 67
AyauTopHasi yueOHasi HArpy3Ka (Bcero) 67

B TOM YHCIIE:

JIEKLMH, YPOKH 37
NPAKTUYECKHUE 3aHATHS 20
71ab0paTOpPHBIC 3aHATHS 10
IIpomeskyTounas arrecrtauus: 1updepeHIMPOBAHHDBIN 3a4eT




2.2 TemaTuyecKuii miiaH u coaepxkanue yueonoi gucuumiuabl Q.07 «Xumus»

HaumenoBaHue Coaep:xaHue yueOHOTro MaTepuaJa, JjabopaTopHblie u npakruieckue | O0bem YpoBeHb Koawbl
pa3aesioB U TeM 3aHATHS, CAMOCTOSITE/IbHAsI padoTa 00y4arierocs, Kypconasi pado- 4yacoB 0CBOEHMS KoMIeTeHuui, gopmupo-
Ta (MPOEKT) (€C/I NPeyCMOTPEHBI ), HHbIE BUAbI Y4eOHO# padoThl B BAHHIO KOTOPBIX CIOCO0-
COOTBETCTBUM C YUeOHBIM ILIAHOM CTBYeT 3JIEeMEHT MPorpam-
MBI
1 2 3 4 )
1 cemecTp 34
Pa3nes 1. OcHOBBI CTPOEHUSI BelllecTBa 6 JIM4HOCTHBIE, MeTamnpeaMeT-
HBIC W TIPEIAMETHBIC KOMIIC-
Tema 1.1. Conepxanue y4e0HOro MmaTepuaja 4 TEHIIMM B COOTBETCTBUM C
Crpoenne aTomoB C C . ®I'OC cpemanero obmiero 06-
XHMHYECKHX 316~ OBpPEMEHHAsi MOJIENIb CTPOeHHs aToMa. CHUMBOJMYECKUI S3bIK XHMUH.

pa3oBaHMs, YTBEP)KICHHOIO
npukazoM MuHucrepcrBa 00-
pasoBaHuss U Hayku PO or
17.05.2012 Ne 413

MEHTOB ¥ PHPO/A XUMHUUECKUH 371eMeHT. DIIeKTpoHHast KoHpurypauus aroma. Kiaccudu-
XHMHYECKOil cBsizp | KAl XMMMYECKHMX JJIEMEHTOB (S-, P-, d-anemeHTHl). BanenrtHsle snek-
TPOHBI. BaJleHTHOCTH. DIIEKTPOHHAs NPUPOJA XUMUYECKOU CBS3U. DJIEK-
TPOOTPULIATEILHOCTh. BUIbI XuMu4ecKkol CBs3M (KOBaJE€HTHas, MOHHAas, 2 1
MeTaJuIn4YecKas, BOJOPOIHAsI) U CIIOCOOBI ee 00pa30BaHuUs
IIpogpeccuonanvno-opuenmuposannoe cooepricanue.

ONeKmponnylo  Konguaypayus XuMUYeckux >J1eMeHmos 6X00AuWUx 8
cocmaes 6blmoBoll XUMUU, peKnamupyembvlx mopcoesblx (7[)6/[()()()’.

IIpakTuyeckoe 3ansitue Ne 1 Perenue 3agaHuii Ha MCTOJIB30BAHUE XU-
MUYECKON CUMBOJIMKY U Ha3BaHUU COCJUHEHUN 110 HOMEHKJIATYpEe MEXKIY-
HapOJHOI'O COK03a TEOPETUYECKON M MPUKIAJTHOM XMMHHM U TPUBHUAJIBHBIX
Ha3BaHUI I COCTABICHUS XUMUYECKUX (HOPMYJ JIBYXaTOMHBIX COEIMHE-
HUM (OKCUIOB, CyIb(GUIOB, TUAPUIOB U T.I.) U APYTUX HEOPTraHUYECKHUX
COCIMHEHUH OTJENIBbHBIX KIIACCOB.

[IpakTnueckue 3a7aHus Ha YCTAHOBIICHHE CBSI3HM MEXKIY CTPOCHUEM aTo-
MOB XMMHUYECKUX DJIEMEHTOB U NEPUOJUYECKUM U3MEHEHUEM CBOMCTB XU-
MHYECKHX 3JJIEMEHTOB M MX COEIMHEHHI B COOTBETCTBHM C IOJIOKEHUEM
[Iepronnueckol CUCTEMBI.

Tema 1.2. Copaepxxanue ydyeOHOro MaTepuasa 2




Iepuoguyeckui
3aKOH M TalJuua
JI.LA. MenaeneeBa

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

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XUMHUYECKHX peak-
119707

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukaius 1 THIIBI XUMHYECKUX PEAKIUi ¢ y4acTHEM HEOpraHude-
ckux BemecTB. CocTaBlieHHE YPaBHEHUN peakluii COeAMHEHUS, Pas3IokKe-
HUS, 3aMeIleHHsl, OOMEHa, B T.4. PEaKIUd TOpEHHUS, OKUCIICHUS-
BOCCTAaHOBJIECHHS.

ypaBHeHI/ISI OKHCJIICHUA-BOCCTAHOBJICHU . CTGHGHB OKHUCJICHU. OKI/ICJ'II/I-
Telb U BOCCTaHOBUTENb. COCTaBlIeHWE M YpaBHHBAHHE OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN METOJOM 3JIEKTPOHHOTO Oanmanca. Okuciu-
TEIbHO-BOCCTAHOBUTENBHBIE PEAKIMH B TPUPOJE, MPOU3BOJCTBEHHBIX
poreccax v )KU3HEACITeTbHOCTH OPTaHU3MOB

IIpakTnyeckoe 3anaTHe Ne2 KonnuecTBeHHbIE OTHOLIEHUS B XUMHHU.
OcHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PACUEThl IO YPaBHEHUAM
XAMHYECKUX peakuuid. MoJjib Kak eJuHUIla KOJUYEeCTBa BeniectBa. Mo-
JSIpHas Macca. 3aKOHbI COXPaHEHHs Macchl U DHEPIHH. 3aKOH ABOTaJpo.
Monsipablit 00beM razoB. OTHOCHTENbHAS MJIOTHOCTH ra3oB. Pacuersl mo
YPaBHEHMSIM XUMHYECKUX DPEAKLUUH C HCIOJIb30BAaHMEM Macchl, oObema
(HOpMaJibHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIlleCTBA

IIpodeccnonaiLHO-OPHMEHTHUPOBAHHOE COAEPKAHUE (COAepPKaHUE MPUKJIATHOTO MOIYJIA)

JIM9HOCTHBIC, METampeaMeT-
HbIE W TIPEJAMETHBIC KOMIIE-
TEHIIMd B COOTBETCTBUHU C
®I'OC cpemanero obmiero o06-
pa3oBaHUs, YTBEPKICHHOTO
npuka3oM MuHHCTEpCTBA 00-
pasoBanuss u Hayku P® or
17.05.2012 Ne 413
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Tema 2.2. DuexkTpo-
JUTHYeCKAasl JUCCO-
nMauus U MOHHBII
o0MeH

Conep:xaHue yueOHOIro MaTepuasa

10

Teopust MEKTPONUTUYECKON aucconranuu. MoHBI. DJIEKTpOIUTHI, He-
anekTpoiuThl. Peakiiuu nonnoro oomena. CocraBieHue peakiuii HOHHO-
ro oOMeHa IMyTEM COCTABJICHHS WX TOJHBIX M COKPAIIEHHBIX HMOHHBIX
ypaBHeHUU. KuCIOTHO-OCHOBHBIE peaKIMu. 3aJaHusi Ha COCTaBIICHUE
HMOHHBIX pPEaKIIHil.

KonTpoabHas padora Ne 1 CrtpoeHue BEIIECTBA U XMMHUYECKHE peakK-
1002078

JlabopaTopHoe 3ansiTue Ne 1

JlaboparopHast pabota « THITBI XUMHYECKUX PEAKITUI.

HccnenoBanue TUMOB (IO COCTaBY U KOJMYECTBY MCXOAHBIX U 00paszyro-
IIUXCS BEIIECTB) M MPU3HAKOB XMMHUUYECKHX peakiuid. [IpoBenenue peak-
UM MOHHOTO OOMEHa, OMpe/esIeHue CpeAbl BOJHBIX PACTBOPOB. 3a/laHuUs
Ha COCTAaBJICHUE MOHHBIX pPEaKIUI

JIM4HOCTHBIE, MeTanpeaMeT-
Hbl€ U IIPEIMETHbIE KOMIIE-
TEHIIMA B COOTBETCTBUM C
®I'OC cpemanero obmiero 06-
pa3oBaHus, YTBEP)KICHHOTO
npukazoM MuHucrepcTa 00-
pasoBaHuss U Hayku PO or
17.05.2012 Ne 413

Pa3nen 3.Ctpoenue u

cBOlicTBa HEOPraHu4ve€CKMUX BE€UICCTB

12

Tema 3.1. Knaccugu-
Kalusi, HOMEHKJIaTypa
U CTPOCHHUE Heopra-
HUYECKUX BEIIECTB

Conep:xxanue yueOHOro MaTepuaJia

[Ipenmer Heopranuueckoil xumuu. Knaccudukaius HEOPraHHUECKUX
BemecTB. [IpocThie U cioxHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX
BEILECTB (OKCUABI, TUAPOKCUIBI, KUCIOTHI, COJM). B3anmocBs3b Heopra-
HUYECKUX BEIIECTB. ATperaTHble COCTOSIHUSI BemiecTBa. Kpucrammude-
ckue U amopdHbIe BellecTBa. THIBI KPUCTAIUTMUECKUX PEHIETOK (aToM-
Hasl, MOJIEKYJISIpHAs, MOHHAS, METaJUTMYecKas). 3aBUCUMOCTh (PU3UUECKUX
CBOMCTB BEIllECTBAa OT THMNA KPUCTAUIMUECKOW PEHIEeTKU. 3aBUCUMOCTH
XUMHYECKON aKTHBHOCTH BEILIECTB OT BUJA XUMHYECKOW CBSA3M M THIIA
KPUCTATMYECKON pemeTKu. [[puarnHbpl MHOTOOOpa3Hsl BEIIEeCTB

11




IIpakTyeckoe 3ansaTHe Ne 3

HomeHknaTypa HEOpraHM4eCKUX BEIIECTB: Ha3BaHUE BEILIECTBA UCXOS U3
UX XUMHUYECKOU (DOPMYJIBI MM COCTABICHHE XUMHUYECKOH (HOpMYIIbI Hc-
XO0JIsl U3 Ha3BaHUs BemecTBa no mexayHapoanoi (MIOITAK) unu TpuBm-
QIbHOM HOMEHKIJaType. Pemenne npakTHuecKuX 3alaHuil Mo kiaccudu-
Kallui, HOMEHKJIAaType M XMMHUYECKMM (OpMyJlaM HEOpPraHHYECKHUX Be-
IIECTB Pa3JUYHbIX KJIACCOB (YrapHbIM ras, yriaekucibli ra3, aMMHaK, ra-
IIE€Has U3BECTh, HErallleHasl U3BECTh, IUThEBAs COJA U IPYIHX): Ha3bIBaTh
U COCTaBIIATH (POPMYIIBI XUMHUUECKUX BELIECTB, ONPENCIIATh MPUHAIICHK-
HOCTB K KJIacCy.

HcTounnkn xumudeckoi nHpopMarun (CpecTB MacCoOBO MH(OPMAITHH,
cerb UnTepHer u apyrue). Ilouck nHpopmanuu no Ha3BaHUSM, UIEHTH-
duKaTopam, CTpYKTYpHBIM (opMyIam
IIpogheccuonanvro-opuenmuposannoe cooepicanue. Homenxnamypa ne-
Op2caru4decKux eewecme (f,Y()()}ZLL!le 8 XUMUYECKUIl COCMA8 U36eCMHOU DObl-
Mool Xumuu (Hazeanue eeuwjecmea UCXo0s U3 Ux XUMuueckou opmynvl
UIU cOCMAasIenue Xumu4eckou (f)()p.ll)/’.lbl UCX0051 U3 HAZ6AHUS eeuecmed
no mexcoynapoonoti (MIOIIAK)).

JInuHOCTHBIE, MeTanpeaMeT-
Hble U IPEAMETHBIE KOMIIe-
TCHIIMM B COOTBETCTBUU C
®I'OC cpemgnero obmiero 06-
pa3oBaHUs, YTBEPKIACHHOIO
npukazoM MuHucrepcTa 00-
pasoBanus U Hayku P® or
17.05.2012 Ne 413

Tema 3.2. dusuko-
XUMHUUYECKHE CBOM-
CTBa HEOPTaHUYECKUX
BCIISCTB

Conep:xxanue yueOHOro MaTepuaJia

Mertannel. O0ume pusnveckre 1 XMMUYecKue cBoicTBa MetamioB. Cro-
coOBI MOJy4YeHUsl. 3HaUeHUE METAJIOB U HEMETAJIOB B MPHUPOJIE U KU3-
HEZESITeIbHOCTH 4YeJloBeKa W OpraHu3MoB. Koppo3usi MeTayioB: BHJbI
KOPPO3HH, CIIOCOOBI 3aIUTHl METAINIOB OT KOPPO3HH

Hemerannbl. OOmue ¢puznyeckue U XMMUYECKHE CBOWCTBA HEMETAJUIOB.
Tunuunsie coiictBa HemetaywioB [V— VII rpynn. Knaccudukamus u Ho-
MEHKJIaTypa COeIMHEeHUN HeMmeTauioB. KpyroBopoThl OMOT€HHBIX AJIEMEH-
TOB B IIpUPOJIE

XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB (OK-
CHUJIOB, TUAPOKCHJIOB, KHUCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHE-
HHUM CBOWCTB MPOCTHIX BEILECTB, BOJOPOIHBIX COCAUHEHUH, BBICIIUX OKCH-
JIOB U TUJIPOKCHJIOB

[Ipoheccuonanvro-opuenmupogannoe cooepacanue. Xumuueckue ceou-
CMea OCHOBHBIX KIACCO8 HeOP2AHUYECKUX 8ewecma (KUciom, cosel) 8 Xo-

JIMgHOCTHBIE, MeTanpeaMeT-
HBIE W TIPEIMETHBIE KOMIIe-
TEHIIMA B COOTBETCTBUH C
®I'OC cpennero obiero 06-
pa3oBaHUs, YTBEPIKIECHHOTO
npuKa3oM MuHHCTEPCTBA 00-
pasoBanuss U Hayku P® or
17.05.2012 Ne 413
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()}lef)lll,\’ 6 cocmae Moruux C‘[)G()(?Iﬂ(f U36€CNHbLX NOP2OBLIX MAPOK.

IIpakTnyeckue 3anaTus Ne 4 CocraBieHHE ypaBHEHUH XMMHUYECKHUX
peakuui ¢ y4yaCTHMEM IPOCTBIX M CJIOXKHBIX HEOPraHMYECKUX BEIIECTB:
METaJUIOB ¥ HEMETAJUIOB; OKCHJIOB METAJIJIOB, HEMETAJJIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPraHMYECKUX KHCIIOT, OCHOBAaHUI U aM(OTEPHBIX I'MJIPOK-
CHJIOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Penienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOM-
CTBa, COCTaB, IOJyuyeHUE U OE30M1aCHOE MCIOIb30BAaHUE BaKHEUIINX HE-
OpPraHUYECKUX BELIECTB B OBITY U IPAKTUUYECKON IEATEIIbHOCTH YeIOBEKa
H])()(/)CCCZI()II(I.Ybll()'()])Ll@lllnLl])()(i(lllll()C C()()CI).)K‘LII[L[(),. Cocmasnenue ypae-
HEeHUU XUMUYECKUX Peakyull ¢ yyacmuem npocmuix U CLONCHbIX HeOPeaHU-
YeCKUux eeujecme (iX'()()}ILL;lLL‘C 8 XUMUYECKUU COCMAB peknamupyemoblx 6])81[-

008 MOIOUWUX CPEOCME.

Tema 3.3. Uneuru-
(buKanus HeoOpraHu-
YECKUX BEILECTB

Coaep:xanue yueOHOro MaTepuaJia

JladopaTopHoe 3ansiTue Ne 2

JlaboparopHas pabora «MneHTuduKanus HEOPTraHUYECKUX BEIIECCTBY.
Pemenue OKCIICPUMCHTAJIBHBIX 3a]a4 MO0 XUMHYCCKUM CBOMCTBaM MeTall-
JIOB ¥ HEMETAJUIOB, TI0 PACIO3HABAHUIO U TOIYUYEHUIO COCTUHEHUH Me-
TaJIJIOB 1 HEMECTAJIJIOB. I/I}IGHTI/I(bI/IKaHI/ISI HEOPTraHUYCCKUX BCIICCTB C HC-
MOJIb30BaHMEM UX (PU3UKO-XUMHUYECKUX CBOMCTB, XapaKTEPHBIX Kaue-
CTBEHHBIX peakuuil. KauecTBeHHbIE peakiMu Ha cyinbdar-, KapOoHAT- U
XJIOpUJI-aHUOHBI, HA KATUOH aMMOHHSI.

Koutpoabsnas padora Ne 2 CBoiicTBa HEOPraHMUECKUX BEIIECTB

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

2 cemecTp

33

Pa3nes 4.CTpoeHue U CBOHCTBa OPraHNYeCKMX BellecTB

33

Tema 4.1. Knaccugu-

Coaep:xanue yueOHOro MaTepuaJia

JIM9HOCTHBIE, MeTamnpeaMeT-
HBIC U Hpe}IMeTHLIe KOMIIC-
TEHIIMM B COOTBETCTBHH C
®I'OC cpemanero obmiero 06-
pa3oBaHUs, YTBEPKIECHHOTO
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Kallusi, CTPOCHUE U
HOMEHKJIaTypa opra-
HUYECKUX BEIECTB

[losiBiieHHE U pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [Ipeamer opra-
HUYECKOW XMMHMH. MecTO U 3HaueHue OpraHn4ecKOM XMMHMM B CHUCTEME
€CTECTBEHHBIX HayK.

XVMMHYECKOE CTPOCHHME KAK IOPSNOK COCOUHEHHsS aTOMOB B MOJIEKYJIE
COIIACHO MX BaJEHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XMUMHUUYECKOTO
CTpOEHHUs oOpraHndeckux coenuHeHud A.M. ByrtnepoBa. YriepoaHsiil
CKEeJIET OpPraHu4YeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XH-
MHYECKOr0 cTpoeHHs MoseKyil. M3omepus u usomepsl. [lonstue o pyHk-
nuoHanbHOM Tpymnmne. Pagukan. [IpuHmmnsl KinaccupuKauu OpraHude-
CKHX COeIMHEHUN. MexnyHapoaHas HOMEHKIIATypa U IPUHIUIIBI HOMEH-
KJIaTypbl OpraHu4eckux coenunHeHui. [londarue o6 a3orcomepkalux co-
€IMHEHUX, OMOJOrMYecKH aKTUBHBIX BellecTBaX (YIJIeBOAAX, KHpaXx,
Oenkax U Jp.), BBICOKOMOJIEKYJIIPHBIX COEIMHEHUSX (MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3anaTue Ne S HomeHknaTypa OpraHM4eCKUX COEIUHE-
HUN OTHENbHBIX KJIAcCOB (HACHIIICHHbIC, HEHACHIIIEHHbIE U apoMaThye-
CKHE YTJIEBOJIOPO/IbI, CHUPTHI, (PEHOIIBI, alIb/IETH/Ibl, KETOHBI, KAPOOHOBBIE
kucnotel U ap.) CocraBieHUE MOIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
GbopMys OpraHWYECKUX BEIIECTB OTNEIbHBIX KJIACCOB, HCIOJB3YS HUX
HA3BaHUS MO0 CHCTEMAaTU4YEeCKOW M TPUBHAIBHOW HOMEHKIAType (ITUIIEH,
aleTWJIeH, TIULIEepuH, QeHon, (GopMmanblerus, YKCyCHas KHCIOTa, TJIH-
1uH). PacdeTrs! mpocTeiimieit popmysbsl OpraHndeckoil MOJIEKYIbI, UCXOS
13 3JIEMEHTHOTO cocTaBa (B %)

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

Tema 4.2. CBoiicTBa

Conep:xxanue yueOHOro MaTepuaJia
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OpPTraHUYECKUX CO-
eIUHEHNI

DU3UKO-XUMUYECKHE CBOMCTBA OPraHMYECKHUX COCIMHEHUM OTHEIbHBIX
KJIacCOB (0COOEHHOCTH KJIacCU(UKAIIMN 1 HOMEHKJIATypbl BHYTPH Kjlacca,
TOMOJIOTHYECKUH psit U oOmast popmynna; u3oMepus; GU3NIECKue CBOM-
CTBa; XUMHUUYECKHE CBOMCTBA; CIIOCOOBI IMOTYUYEHUS):

— IpeeNbHbIE YIIIeBOJA0PO/IbI (aJKaHbl U IIUKIIOANKaHbI). ['opeHue meta-
Ha KakK OJINH M3 OCHOBHBIX MCTOYHHUKOB TEIlJIa B IPOMBIIIUICHHOCTH W OBI-
Ty. CBOMCTBa MPUPOAHBIX YIJIEBOJOPOJOB, HAXOXKJIECHUE B IMPUPOJE U
MIPUMEHEHHUE AJIKAHOB;

— HempeJebHble (AJIKeHbI, aTKUHBI U AJIKQAUEHbI) U apOMATUYECKUE YT-
neBosiopoabl. ['opeHue ameTuieHa Kak MCTOYHUK BBICOKOTEMIIEPATyPHOTO
IJIAMEHM JJIsI CBAPKHU U PE3KU METAJLJIOB

— KHCIIOPOJCOICpKAINE COSAMHEHUS (CIUPTHI M (EHOJIBI, KapOOHOBBIC
KHCJIOTHI U 3(UpPBI, anbIeTUABl U KETOHBI, KUPHI, YriaeBosl). IIpakTude-
CKO€ TpPUMEHEHWE OHTWICHIJIMKOJA, TiaulepuHa, (eHona. IlpumeHeHue
dbopManbaeruia, amneTaabAcruaa, YKCYCHOM KHCIOTBL. Mblla Kak COJH
BBICITMX KapOOHOBBIX KHCIOT. MOIOIIIHE CBOWCTBA Mblja

— a30TCOJEpIKaIMe COSAUHEHUs (AMUHBI 1 aMUHOKHUCIIOTHI, 0enku). Brico-
KOMOJICKYJISIPHbIE ~ COEIMHEHUs (CHUHTETUYECKHME U  OMOJIOTHYeCcKHU-
aKTUBHbIE). MoOHOMep, MoiuMep, CTPYKTypHOoe 3BeHo. [lomumepusanus
ATUJIEHA KaK OCHOBHOE HAIPABJIEHUE €T0 MCIOJb30BaHUSI.

T'enetnyeckas cBsI3b MCXKY KilaCCaMU OPraHNYCCKUX COGI[I/IHCHI/Iﬁ

IIpakTyeckoe 3anaTue Ne 6 CBolicTBa OpraHMYECKUX COEAVNHEHHUN OT-
JENbHBIX KJIACCOB (TpUBMAJIbHAS M MEXAYHApoJHas HOMEHKJIaTypa, XH-
MHYECKHE CBOMCTBA, CIIOCOOBI MOTyYEHHMsI): MpeaebHbIe (aIKaHbl U IIUK-
JI0AJIKaHbl), HENpeaenbHble (AJIKeHbI, aIKMHBI U aJIKaJMEHbl) U apoOMaTH-
YeCKHe YIJIeBOJOPObl, COUPTHI U (PEHOIbI, KApOOHOBBIE KUCIOTHI U 3(HU-
PBl, aIbJIETHIbI U KETOHBI, aMUHBl U aMHUHOKHUCIIOTBI, BHICOKOMOJIEKYJISIP-
HBbIE COEIMHEHUs. 3aJlaHusl HA COCTaBJIEHHE YpaBHEHUIl XUMUYECKUX pe-
aKLMH ¢ y4acTHEeM OpPraHMYeCcKHX BEIIEeCTB Ha OCHOBAaHHMM MX COCTaBa U
CTPOECHUS

[Ipogheccuonanvro-opuenmuposannoe codepoicanue. 3a0anus HA CO-
cmasienue YpagHeHull XUMUYeCKUx peakyutl ¢ y4acmuem opeaHuyecKux
gewecmes X00AUUX 8 XUMUYECKULL COCMA8 0c8edcumerns 6030yXa U3eecm-
HBIX PEeKAaMUupyemvlx OpeHoos.

JIM9HOCTHBIE, METamnpeaMeT-
HbIE W TIPEJAMETHBIC KOMIIe-
TEHIIMd B COOTBETICTBUHU C
®I'OC cpemgnero obmiero 06-
pa3oBaHUs, YTBEPKICHHOTO
npuka3oM MuHHCTEpCTBA 00-
pasoBanus U Hayku P® or
17.05.2012 Ne 413
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IIpakTnueckoe 3ansaTHe Ne 7 CocTaBieHHE CXEM peakLUil (B TOM 4ucIe
[0 MPEUIOKEHHBIM IIETIOYKaM IPEBPALICHU), XapaKTepU3YIOIUX XUMHU-
4eCKHE CBOMCTBA OPraHMYECKUX COEAMHEHUH OTIENIBHBIX KJIACCOB, CIIOCO-
Obl UX MOJYYEHHUS U Ha3BaHUE OPraHUYECKUX COEJUHEHUH MO TPUBUAJIb-
HOM WIM MEKYHApPOJHOM CUCTEMAaTU4YECKOM HOMEHKIIATypeE.

Perienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/laHUI Ha CBOIi-
CTBA OPTaHUYECKUX COEIMHEHUHN OTJENbHBIX KJIACCOB

JlabopaTopnoe 3ansitue Ne 3 JlaGoparopnas padota «IIpeBpamenus op-
raHUYEeCKUX BEUIECTB NpH HarpeBaHuun». [lonydyeHue 3TuiieHa U U3yyeHUe
ero cBoicTB. MojenupoBaHie MOJEKYN M XMMHUYECKUX MPEBpallleHUI Ha
IIpUMepe 3TaHa, ITUJIEHA, alleTUIIEHa U JIp.

Tema 4.3.
Nnentudukaius op-
raHUYECKUX BEILECTB,
WX 3HAYCHUE U TPH-
MeHeHHe B OBITOBOH U
MIPOU3BOCTBEHHOM
JIeITEeIILHOCTH YeJIo-
BeKa

Coaep:xanue yueOHOro MaTepuaJia

buooprannueckue coequnenus. [Ipumenenre u Guoaoruyeckas pojib yr-
1eBo0B. OKHCIIEHUE YIJIEBOJAOB — MCTOYHUK DHEPIMM KUBBIX OpPIraHU3-
MoB. O0nacTu npuMeHEeHUs] aMUHOKUCIOT. [IpeBpalieHuss 6eIKoB MUK B
opranusMe. buonornyeckue ¢pynkuuu 6enkoB. buonornyeckue GpyHKIUU
*KUpoB. Ponb oprannyeckoil XMMUK B pelIeHUH MpoOIeM MUIeBor 0es3-
OIIACHOCTH

Ponb opranmyeckoil XMMHHM B pelIEHMH NMPOOJIEM 3HEpreTuyeckoil 0es-
OIIACHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/JaHUU HOBBIX MaT€pUaJIOB, HOBBIX
MCTOYHUKOB SHEPrUH (aJbTEpPHATUBHbBIE HICTOYHUKH 3HEeprun). OnacHOCTh
BO3/JCICTBUS HA JKMBBIE OPraHU3Mbl OPraHMUYECKUX BELIECTB OTIEIbHBIX
KJIaccoB (YIJIEBOIOPOJbl, CIUPTHI, (PEHOJBI, XJIOPOPIaHUYECKUE INPOU3-
BOJIHBIE, ANBJETUBI U JIP.), CMBICI TOKa3aTels MpeienbHO AOMyCTUMOMR
KOHIEHTpaluu

JInyHOCTHBIE, MeTanpeaMeT-
Hbl€ U IpPEIMETHbIE KOMIIE-
TEHIIMA B COOTBETCTBUM C
®I'OC cpemanero obmiero 06-
pa3oBaHus, YTBEP)KICHHOTO
npukazoM MuHucrepcTa 00-
pazoBaHus U Hayku PD ot
17.05.2012 Ne 413
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JlaGopatopHoe 3ansaTHe Ne 4 JlaGopatopHast pabota: «/neHTHdHUKaMs
OpPraHUYECKUX COCIUHEHUH OTAEIbHBIX KiaccoB» MneHTuduxauus opra-
HUYECKUX COEIUHEHUI OTAEIbHBIX KJIACCOB (HAa IpPUMEpE ajlbAETUOB,
KpaxMaia, YKCYCHOM KHCIIOTbI, OEJIKOB H T.II.) C MCIIOJIb30BaHUEM UX (Pu-
3UKO-XMMHMUYECKUX CBOWMCTB M XapaKTEPHBIX KA4E€CTBEHHBIX peakuui. Jle-
HaTypauus Oenka pu HarpeBaHuM. L{BeTHble peakuun 6enkoB. Bo3HuKHO-
BEHUE aHAJIMTUYECKOTO CUTHAja C TOYKU 3PEHUSI XMMUYECKUX MPOLIECCOB
IIPYU NPOTEKAaHUM KaueCTBEHHOM peakiiH, MO3BOJSAIOIIEH UACHTUPHUIIUPO-
BaTh IPEJIOKEHHBIE OPTAHUYECKUE BEIIECTBA

Konrtpouabnasi pabora Ne 3 CtpykTypa M CBOICTBa OpraHMYECKHUX Be-
IIECTB

Pa3znen 5. Kunernueckue u TEPMOAUHAMUYECCKUEC 3aKOHOMEPHOCTH IIPOTCKAHHUA XUMHUYE-

CKHX peakumuii

CxopocTh XuMuye-
CKHUX PEaKIIHi.
XUMHUYECKOE pABHO-
BeCUe

Coaep:xanue yueOHOro MaTepuaJia

CKOpOCTb peaklMy, €€ 3aBUCUMOCTb OT Pa3INYHBIX (AKTOPOB: IPUPOABI
pearupyromux BeIecTB, KOHIEHTPANKY PEarupyroIX BEIIeCTB, TEMIIe-
paTypel M TJIOUIAJU PEAKLHUOHHOM MOBEPXHOCTH. TemoBble 3PQeKThl
XUMHUYECKHUX PEaKIUi. DK30- U SHAOTEPMUUYECKUE, PEAKLIUH.
OObparuMocTh peakiuil. XMMHUYECKOE PaBHOBECHE M €ro CMEIlEeHHE MO
JNEHCTBUEM pa3IMUHBIX (aKTOPOB (KOHIEHTpAILUS PEareHTOB WIIHM Ipo-
IYKTOB PEaKIMH, AABJICHUE, TEMIIEpATypa) Ul CO3JaHHUs ONTHUMAJIBHBIX
YCIIOBHM MPOTEKAHMS XUMHUUECKUX nporieccoB. [Ipunnun Jle [larense

IIpakTnyeckue 3anaTusi Ne 8 PemieHue mpakTHKO-OpPUEHTHPOBAHHBIX
3alaHUi Ha aHaM3 (PaKTOPOB, BIUSIOMIUX HA W3MEHEHUE CKOPOCTH XH-
MHUYECKOM peakiuu, B T.4. C MO3MLIUN HKOJOTHUYECKH IIe1ecO00pa3HOro
MOBE/IEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B LIETSX COXPAHEHUS CBOE-
ro 370pOBb U OKPYXKAIOIIEW NPUPOIHON cpenbl. Pemienue npakrtuko-
OPHUEHTHPOBAHHBIX 3a/IaHUM Ha npuMeHeHue npuHnumna Jle-lllarense mis
HAXO0X/IECHNs HAIpPaBJIEHUS CMELEHUS PAaBHOBECUS XUMUUYECKOW peakuu
U aHanu3 (paKTopoB, BIUSIOUINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS

JIM9HOCTHBIC, METampeaMeT-
HbIE W TIPEJAMETHBIC KOMIIe-
TEHIIMd B COOTBETCTBUHU C
®I'OC cpemanero obmiero 06-
pa3oBaHUs, YTBEPKICHHOTO
npuka3oM MuHHCTEpCTBA 00-
pasoBanuss u Hayku P® or
17.05.2012 Ne 413
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Pa3nes 6. PacTtBopsl

Tema 6.1.
[TonsTue o pacTBopax

Conep:kanue y4eOHOT0 MaTepuaJia

PactBopenne kak ¢usmko-xummuueckuii mpouecc. PactBopel. CriocoOs
HPUTOTOBIICHHS PAacTBOpPOB. PacTBopuMocTs. MaccoBast 10151 pacTBOpPEH-
Horo BemiecTBa. CMBICT IOKa3aTeNsl MPeAeabHO AOIYCTUMON KOHLIEHTpa-
IIM ¥ €r0 HCIO0JIb30BaHNE B OLIEHKE SKOJIOTHYECKOI1 0€3011acHOCTH.
[TpaBuia SKOJIOTUYECKHU 11€JIeCO00pPa3HOr0 MOBEACHHS B OBITY U TPYI0BOM
JICATEIIFHOCTH B LIEIAX COXPAHEHHUS CBOETO 3/I0POBbS M OKpYXKAromen
NPUPOIHON CPeJbl; ONACHOCTh BO3ICHCTBHS HA JKUBBIE OPTaHU3MBI OIpe-
JICTICHHBIX BEIIECTB.

Pemnienne mpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJlaHU HA PacTBO-
PBI, UCTIOJIb3YeMbI€ B OBITOBOW M MPOU3BOJICTBEHHOH J1ESTEIBHOCTH YelI0-
BEKa

Tema 6.2. Uccueno-
BAHHUE CBOWCTB pac-
TBOPOB

Coaep:xanue y4eOHOro MaTepuaJia

JlabopaTopnoe 3ausitue Ne 5 JlaGoparopnas pabota «lIpuroroBienue
pactBopoBy. [IpuroToBiieHne pacTBOPOB 3aaHHOM (MaccoBOi,%) KOHIICH-
Tpanuu (C MPaKTUKO-OPHUEHTUPOBAHHBIMU BOMNPOCAMH) U OMpEIEICHHe
cpeabl BOJHBIX PacTBOPOB. Pelienue 3a1ad Ha NPUTOTOBIIEHUE PACTBOPOB

IIpogeccnonaibHO-OPHMEHTHPOBAHHOE COJEPKaHUE (COAepKaHUe TPUKJIATHOTO MOLYJIs)

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

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBECHHOM AeATEJbHOCTH Y€JI0BEKA

XuMus B OBITY U TIPO-
U3BOJACTBEHHOU JIes-
TEIbHOCTH YEJIOBEKA

Coaep:xanue yueOHOro MaTepuaJia

Hoselmme noctrkeHuss XUMAYECKONM HAYKU U XUMUYECKON TEXHOJIOTUU.
Ponp xumMun B o0ecriedeHUuH KOJOTHUECKOM, YPHEPTETUIECKON U THIIe-
BOIl 0€30MacHOCTH, Pa3BUTHH MeAMIMHBL. [IpaBuia moucka W aHamu3a
XUMHUYECKON MHQOpPMAIMK U3 Pa3InYHbIX HCTOYHUKOB (Hay4yHas U y4yel-
HO-Hay4yHas IMTEpaTypa, CpeAcTBa MaccoBoi MHpopmaluu, cetb MuTep-
HET)

JIMgHOCTHBIE, MeTanpeaMeT-
HBIE W TIPEIMETHBIE KOMIIe-
TEHIIMA B COOTBETCTBHUH C
®I'OC cpennero obiero 06-
pa3oBaHUs, YTBEPIKIECHHOTO
npuKa3oM MuHHCTEPCTBA 00-
pasoBanuss U Hayku P® or
17.05.2012 Ne 413
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IIpakTnyeckoe 3ansToe Ne 9 Ilonck u aHanu3 KeMCOB O MPUMEHEHUU
XMMHUYECKHUX BEIIECTB M TEXHOJIOTHMH C ydyeToM Oyaymied mpodeccuo-
HAaJIbHOM JESTENIBHOCTU 10 TEMaM: BAKHEUIINE CTPOUTEIIbHBIE MaTEpH-
aJIbl, KOHCTPYKIIMOHHBIE MAaTE€pUaJIbl, KPACKHU, CTEKIIO, KEpAMHKa, MaTe-
puansl s 3JIEKTPOHUKH, HAHOMATEPUAIIbl, TEKCTUJIIBHBIE BOJIOKHA, HC-
TOYHUKHU HEPruH, OpraHUYEeCKHe M MHUHEpalbHble YIOOpeHHs, JeKap-
CTBEHHBIE BEIIECTBA, OBITOBAS XMMHUSI.

3amura: [IpencraBienue pe3yibTaToB pelIeHUs KeiicoB B popMe MUHU-
JIOKJIaJ1a ¢ Mpe3eHTaunen

[Ipogeccuonanvro-opuenmuposannoe codepaicanue. Ilouck u ananu3z
Kellco8 0 NPUMEHEHUU XUMUYECKUX 8euecms U MeXHOI02Ul C YYemom
Oyoyweli npogeccuonanrbHoll 0esmenbHOCMU NO meme. XUMUYECKUX CO-
CMas pexknamupyemvlx OpeHoo8 Oblmosol XUMuu, cpeocmsed Oblmosoi
XUMUU U UX 6030€UCBUS HA OP2AHUM YeN06€eKd.

I[Ipome:xyTouHasi arrecTanus no ucuuiinue (AuddepeHUMPOBAHHBII 3a4eT)

Bcero

67
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3. YCJOBUS PEAJIN3AIIUU ITPOT'PAMMbBI YYEBHOM JIAC-
IUIIJINHbI

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

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

O6opynoBanue:

- pabodee MecTO MpemnoaaBaTes;

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

- IOCKa YYCHHUYECKaS.

Texuuyeckue cpeacTBa 0OydeHHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJBTUMEAUNHBIN TPOEKTOP, 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-MeTOAMYECKOE 1 HH(POPMALIMOHHOE O0ecriedeHue peau3a-
UM y4eOHOM TUCHMILIMHBI

1. Tycena, E. B. Xumus g CIIO. B 2 gacTsax. Y.1: yueOHO-MeTOAUYECKOE MO-
cooue / E. B. I'ycera, M. P. 3uranmmuna, J[. M. KynukoBa. — Ka3zans: Kazanckuii
HAllMOHAJILHBIA UCCIE0BATEIbCKUN TeXHOJOrnYeckui ynusepeutet, 2020. — 168 c.
— ISBN 978-5-7882-2791-7, 978-5-7882-2792-4 (u.1). — TexkcT: 37eKTpOHHBIN //
DOnexkTpoHHBINA pecype nudpoBoi obpazoBarenbHor cpeabl CIIO PROFo6pa3zoBanue:
[caitr]. — URL.: https://profspo.ru/books/109611

2. OranecsH, O. T. Oprannueckas xumus: yuyeOnuk / 3. T. Oranecsn. — Po-
croB-Ha-/{ony: ®enukc, 2020. — 400 c. — ISBN 978-5-222-35198-7. — TekcT: amek-
TPOHHBI // DIEKTpOHHBIM pecypc uudpoBoit obOpazoBartenbHO cpenbl  CIIO
PROFoGpa3oBanue: [caiit]. — URL.: https://profspo.ru/books/102168

3. Eropos, A. C. Xumus. CoBpeMeHHbI Kypc aia noarotoBku k EI'D / A. C.
Eropos. — PoctoB-na-/{ony: ®enukc, 2023. — 700 ¢. — ISBN 978-5-222-21137-3. —
TekcT: S7eKTpOHHBIA // DIEKTPOHHBIA pecypc HUQPPOBOM 00pa30oBaTEIBHON CpeIbI
CITO PROFo0pa3oanue: [caiit]. — URL: https://profspo.ru/books/58902

4. T'nuuka, H.JI. OOmas xumus : yueoHoe nocobue / I'muaka H.JI. — Mockaa:
KuoPyc, 2020. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

5. Apremenko A.U. Opranmueckass xumus: yueOHuk /AWM. ApremeHko.- 5-¢
u3n., uctp.- MockBa: KHOPYC, 2020.- 536¢.- (Cpennee npodeccuoHaibHOE 00pa3o-
Banue). ISBN 978-5-406-00916-1



https://www.book.ru/

6. EcrecrBo3nanue. Xumus/ ['abpuensa O.C. , Octpoymos WU.T. - 6-e uzn., crep.
— M.: Akanemus, 2020.- 240c.https://academia

7. Oprannyeckas xumus: npaktukyM s CIIO / coctaButenu T. A. Poauna,
10. A. I'yxkenb. — Caparos: [Ipodo6pazoBanue, 2021. — 67 ¢. — ISBN 978-5-4488-
1141-8. — Texct: 2AEKTPOHHBIN // DAEKTPOHHBIN pecypc MUudpoBOH 0Opa3oBaTEIHHOM
cpeasl CITO PROFoo0pa3oBanue: [caiit]. — URL: https://profspo.ru/books/105147

JlonoiHUTEIbHBbIE yYeOHbIe U3TAHUS

8. Xwumwus: 3amaun u ynpaxsHenus/ Epoxun FO.M. - 1-e u3n. — M.: Akanemus,
2019.- 288c.https://academia-library.ru/

9. Andwunorenona, 1. B. Xumus: yaeOHUK 1 MPAKTHKYM JJII CpeIHEro mpodec-
cuoHabHOTO oOpa3oBanus/ M. B. Audunorenora, A. B. babkos, B. A. [Tomkos.- 2-¢
u371., Ucrp. u aoim.- Mocksa: M3narensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

10. Apremenko A.W. Opranuueckas xumus: ydeOHuk /A.H.ApTemenko.- 5-e
u3 ., ucmp.- ¥ gom.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

11. Aadunorenona, M.B. Xumus: yueOHUK U IPAKTUKYM JJI CPEIHETO Mpodec-
cuoHaiapHOoro obpaszoanus/ U.B. Andunorenosa, A.B.ba6koB, B.A. IlonkoB.— 2-¢
u37., ucrp. u gon.— Mocka: M3narensctBo KOpaiit, 2020.— 291¢.— https://urait.ru/

HNuTepHer-pecypcsl

12. www.pvg.mk. ru (omummnuana «ITokopu BopoOseBbI TOPBI»)

13. www.hemi.wallst. ru (O6pa3zoBaTenbHBIN CAUT I MIKOJIBHUKOB « XUMHUS)
14. www.alhimikov.net (O6pa3oBaTenbHbIN CAUT JIsI IIKOJIHHUKOB)

15. https://profspo.ru/books/102168

MeToanueckue YKazaHuda OJs oﬁyqamumxcsl M0 OCBOCHHIO JUCHUIIJINHBI

16. MeToaudeckue yKazaHus JJIs1 0O0YyJarOIIUXCs MO BBITOJHEHUIO TIPAKTHUECKUX
pabor

17. Meroauveckue ykazaHus i OOy4YarOIIMXCs MO BBIMOJHEHUIO J1abopaTop-
HBIX padoT
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS TYUEBHOM
NCIHUIIJIMHBI

4.1. dopMbI 1 METOJIbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHusl

@®opMbI U METOAbI KOH-

Pe3ysbTaThl 00y4eHus TPOJIS M OLIEHKH
pe3yJbTATOB 00yUeHHs

JUYHOCMHbIE: Texymmmii KOHTPOJIb:

- OCO3HaHHE OOYyYaAIOUIMMHCS POCCUUCKON Tpa)KIAaHCKOM | - OMpoC YCTHBIN ((PpoH-
UJCHTHYHOCTH; TaTbHBIN);

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMO- | - BBIIIOJIHEHHE Jlabopa-
OIIpE/EIICHUIO; TOPHON paboTHI;

- HaJM4Me MOTHBALIMU K OOYYEHHMIO M JIUYHOCTHOMY Pa3BU- | - BBIIOJHEHHUE MMPaKTHUYE-
THIO; CKOM paboThl (MHIUBHUIY-

- LIeJICHANPaBJICHHOE Pa3BUTUE BHYTPEHHEH MO3ULIUU JHYHO- | albHas (hopMa paboThI)
CTH Ha OCHOBE JIYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEW HapoaoB Poccuii-
ckoii Denepanny, UCTOPUUYECKUX M HALMOHAIBHO-KYJIbTYPHBIX Tpa- | OLeHKa BBIIOJIHEHUS Ca-
MUK, GOPMHUPOBAHUE CHCTEMBI 3HAYMMBIX I[EHHOCTHO-CMBICIOBBIX | MOCTOSITEIBHOM PabOTHI.
YCTaHOBOK, aHTUKOPPYILMOHHOTO MHPOBO33PEHUS, MPABOCO3HAHMUS,
HKOJIOTUYECKON KYJIBTYpHI, CIOCOOHOCTH CTaBUTHh LENUW M CTpouTh | IIpomexyrouHas arrecra-
YKU3HEHHbIE IIJIaHBI, s B hopme:

- YyYBCTBO TOPJIOCTH M YBa)KEHHS K UCTOPHH U JOCTHXEHHUAM | 1 cemecTp - aApyrue Gpopmer
OTEYECTBEHHOW XHMMHUYECKOM HAyKH; XUMHUYECKH TIPaMOTHOE | KOHTPOIs (CpeaHuii Oam mo
MOBEJCHHE B NPOPECCHOHATBHON JESITeIbHOCTH M B OBITY IPH | TEKYIIMM OLIEHKaM yCIeBa-
oOpalleHnn ¢ XMUMHYECKMMH BELIECTBaMH, MaTepHajaMM | | eMOCTH)

MpoIIeCCaMH; 2 cemectp — auddepeHiu-

- TOTOBHOCTbh K IPOJODKEHUIO OOPa30BaHUS M TOBBIIICHHS | POBAHHBIM.

KkBaTMUKAIMK B W30paHHON TPO(ECCHOHATBEHON NESATEIBHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM; Meton npoBeneHus po-

- yMEHHME MHCIONb30BaThb  JIOCTM)KEHUS  COBPEMEHHOM | MEKYTOYHOW aTTecTaluu 2
XUMHMYECKON HAayKM M XMUMHMUYECKHX TEXHOJOTHH Ul TOBBILICHMS | CEMECTpA: BBIIIOJIHEHHE
COOCTBEHHOTO  MHTEJJICKTYyaJbHOTO  Pa3BUTUS B  BHIOPAHHOW | KOMIUIEKCHOTO 3aJJaHUs
npoeCcCHOHATILHOM 1eATebHOCTH,

MemanpeomemHboie:.

- OCBOEHHBIE O0YYAIOIIMMHCS MEXKIPEIMETHbIE MOHATHS U
YHUBEpCcaJbHble yuyeOHbIE NEHCTBUS (PEryisATUBHBIC, MO3HABATEIb-
HbIe, KOMMYHUKATHBHBIC);

- CIOCOOHOCTh MX MCIIOJIb30BaHMSI B [TO3HABATEIILHON U COIU-
JIBHOM MPAKTUKE, TOTOBHOCTh K CAMOCTOATEIBHOMY IIJIAHUPOBAHUIO
U OCYILLIECTBJICHUIO YU4e€OHOW JeATEeIbHOCTH, OpraHU3alul y4eOHOro
COTPY/ZIHUYECTBA C ME€AArorHueCKUMHI pabOTHUKAMU U CBEPCTHUKAMH,
K Y4acTHIO B IOCTPOEHUHU MHAMBHIyaJIbHOM 00pa3oBaTEebHOM Tpa-
€KTOpUU;

- OBJaJIeHHE  HAaBBIKAMU  y4eOHO-UCCIIEJOBATEIbCKOM,
IIPOEKTHOM U COLIMAJIBHOM 1E€ATENbHOCTH;

- HCIIOJIb30BaHME PAa3JMYHbIX BHUJOB I103HABATEIHHOM
NEATEIBHOCTM W OCHOBHBIX  HMHTEJUIEKTYyaJIbHBIX  Olepanuil
(mocTaHOBKM 3aauu, (pOpMyIHpOBaHUS TUIIOTE3, aHAJIN3Aa U CUHTE3A,
CpaBHEHHsI, OOOOIIEHHs, CHCTEeMAaTU3allUH, BBISBICHUS NPHUYUHHO-
CIIEICTBEHHBIX  CBsI3€i, IMOMCKa aHajioroB, (OpMYyIUPOBAHUA
BBIBOJIOB) JUIsl PpEHIEHMs] IIOCTABJICHHOM 3aJayd, TNPUMEHEHHE
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OCHOBHBIX METOOB MO3HAHUSA (mabmroieHus, Hay4YHOTO
OKCHEPUMEHTA) Ui M3YYEHHUS pa3IMYHBIX CTOPOH XHMHUYECKHX
O0BEKTOB M INPOLIECCOB, C KOTOPHIMH BO3HHMKAEeT HEOOXOJUMOCTb
CTaJIKUBAThCS B PO eCCHOHANIBHOM cdepe;

- HCIIOJIB30BAHME PA3JIUYHBIX HCTOYHHMKOB ISl HOJY4YEHUs
XUMHAYECKOH MH(POPMALMU, YMEHHE OLICHUTh €€ TOCTOBEPHOCTH IS
JOCTHKEHUS XOPOLIMX Pe3yJIbTaToB B po(eccuoHanbHOM chepe;
npeAMeTHbIe:

- c(OpPMHPOBAHHOCTb TPEACTABICHUN: O MaTepUaIbHOM
€IMHCTBE MHpA, 3aKOHOMEPHOCTSX M IMO3HABAEMOCTH SIBICHUI TpH-
POJBI; O MECTE U 3HAYEHUU XUMHH B CUCTEME €CTECTBEHHBIX HAyK U
ee poJii B 00ECIIEYCHUH YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA: B pe-
LIEHUU MPO0OJIeM HKOJIOTUYECKOM, SHEepreTHYecKol U MUIEeBor 0e3-
OTMAaCHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3/IaHUH HOBBIX MAaTEPUAIOB,
HOBBIX MCTOYHHUKOB 3HEPruH, B 00ECIEYEHUH DPALMOHAIBHOIO IpH-
POJIOTIONBE30BaHMS, B (POPMUPOBAHIH MHUPOBO33PEHHS U OOIIEH KYITh-
TYpbl YEJIOBEKA, a TAaKXKEe SKOJIOIMYECKH 0OOCHOBAaHHOI'O OTHOIICHHUS
K CBOEMY 3/I0pPOBBIO M IIPHUPOTHOMN CpeJIe;

- BJIQJICHUE CUCTEMON XMMHUYECKUX 3HaHUH, KOTOpas BKIIOYa-
€T: OCHOBOIIOJIATAIOIIUE TOHATHS (JIOTOJTHUTEIHFHO K CUCTEME TIOHS-
TUH 6a30BOr0 YpOBH:) - H30TOIBI, OCHOBHOE M BO30YX/IEHHOE COCTO-
SIHUE aToMa, THOpHUIU3aIHsi aTOMHBIX OpOUTaNIeH, XUMUYECKask CBSI3b
(«o» M «mt — CBA3b», KpaTHbIE CBA3M), MOJSpHAs KOHIIEHTpaLus,
CTpyKTypHasi (opmyina, u3oMepusi (CTpYKTypHasi, TeOMeTpHYecKast
(uuc-TpaHC-U30MepHsl), TUIIBI XUMUYECKUX peakluid (roMo- U rere-
poreHHble, 00paTUMble U HEOOPATUMBIE), PACTBOPHI (UICTUHHBIE, JTHC-
MEPCHBIE CHUCTEMBI), KPUCTAJUIOTHIPATHI, CTETEHb JHUCCOLMAIIHH,
JIEKTPOJIN3, KPEKUHT, PUGOPMHUHT); TEOPUU U 3aKOHBI, 3aKOHOMEP-
HOCTH, MUPOBO33PEHUYECKHE 3HAHUS, JIeKAIINE B OCHOBE TIOHMMAHUS
IPUYMHHOCTH M CUCTEMHOCTH XMMMYECKHX SIBIIEHUI, COBpEMEHHBIE
MPEJCTaBICHHUS O CTPOSHUH BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U
Ha/IMOJIEKYJIIPHOM YPOBHSX; NPEACTaBIECHUS O MEXaHU3MaX XUMHU-
YEeCKHUX PEaKIfid, TePMOJANHAMUYECKUX U KHHETHUECKUX 3aKOHOMEP-
HOCTSIX MX NPOTEKAHUs, 0 XMMHUYECKOM PaBHOBECHH, AMCIIEPCHBIX
cucremMax, (paKTOIOTHYECKHEe CBEIIEHHs O CBOMCTBAX, COCTABE, MOy~
YeHUU U 0e30MaCHOM HCMOJIb30BAHUU BAXHEHIIMX HEOPTraHMYECKUX
Y OPTaHWYECKUX BEIIECTB B OBITY M MPAKTUIECKOM JEATEIILHOCTH Ye-
JIOBEKAa; OOIMIMX HAYYHBIX HPUHIMIIAX XMUMHUYECKOTO IMPOU3BOJICTBA
(Ha TpuMepe TPOM3BOJCTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOIIa,
nepepaboTku HedTH);

- ¢(hOpMUPOBAHHOCTh YMEHHH BBISBIIATH XapaKTepHBIE TPH-
3HaKM M B3aHUMOCBS3b M3YYEHHBIX MOHSATHH, NMPUMEHSATh COOTBET-
CTBYIOIIHME TOHSTHS MPH ONHCAHWU CTPOCHUS W CBOWCTB HEOPTaHU-
YeCKMX M OPraHMYeCKHX BEIIECTB M MX MPEBPALICHUN; BBISBISATH
B3aMMOCBSI3b XHMUYECKUX 3HAHUH C MOHATHIMHA U TIPECTaBICHUSIMA
JAPYTUX MpeaIMeToB s 0ojiee OCO3HAHHOTO MOHUMAHUS U OOBsICHE-
HUSl CYNIHOCTH MaTepUANBHOTO E€IWHCTBA MHPA; HCIIOJIB30BaTh CH-
CTEMHBbIE XMMHUYECKHE 3HAHUS JJIsi OOBSICHEHUS M MPOTHO3UPOBAHUS
SIBIICHHI, NMEIOIIINX €CTECTBEHHOHAYYHYIO IIPUPO/Y;

- ¢(OpMHUPOBAHHOCTh YMEHUH HCIIOIB30BaTh HAUMEHOBAHUS
XUMHUYECKUX COEIMHEHUIN MEKIYHApOIHOTO COK3a TEOPETUUECKON 1
NPUKIQTHON XUMHUHM M TPUBUAJIbHBIC HA3BaHUSl BEIIECTB, OTHOCS-
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IMXCsA K M3y4YEHHBIM KJlaccaM OpraHMYeCKHX M HEOPTaHMYECKUX CO-
€AMHEHUH; UCTIOIB30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHUS
(GbopMyIl HEOPraHUYECKUX BEIIECTB, MOJIECKYISPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYNT OpraHuIEeCKHX
BEIIECTB; COCTaBJSATh YPAaBHEHUS XUMHYECKHX PEaKIUd U PacKpbl-
BaTh UX CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI O-
CPEICTBOM COCTaBIICHHUS SJIEKTPOHHOTO OallaHca TUX PEeaKIuii; pe-
Ak MOHHOTO OOMEHA IyTeM COCTAaBJICHHS WX IOJIHBIX U COKpa-
IICHHBIX HMOHHBIX YPaBHEHUM; peaKIMil THMApPOIN3a, peakluid KOM-
IIeKkcooOpa3oBaHusl (Ha MpUMEpPE TUJIPOKCOKOMIUIIEKCOB IMHKA U
QAIIOMHUHHUS); TOATBEPXKAATh XapaKTepHble XHUMHUYECKHE CBOWCTBA
BEILIECTB COOTBETCTBYIOIIMMU SKCIEPUMEHTAMU U 3aMUCIMH ypaBHE-
HHUM XUMUYECKUX PEAKIIU;

- c(hOpPMHUPOBAHHOCTH yMEHUM KJIacCU(PUITUPOBATH
HEOpPraHMYECKHUEe U OPraHUYECKHe BEIIECTBA U XUMUYECKUE PEAKIINH,
CaMOCTOATENIbHO  BbIOMpAaTh  OCHOBaHUSI M KPUTEpUU A
KJaccupuKauu M3y4aeMbIX XUMHYECKHUX 00BEKTOB;
XapakTepU30BaTh COCTaB M BAXKHEHIIME CBOWCTBA BEUIECTB,
MPUHAIJICKAIINX K OMPEIeICHHBIM KJIaccaM U TPYIIaM COeIUHEHHMA
(IpocThie BelIeCTBA, OKCHUJIBI, THAPOKCUIBI, COJH; YIJIEBOIOPOIbI,
npocTeie  3QUPBI, COUPTHI, (EHONbI, AalbJCTUIbl, KETOHBI,
KapOOHOBBIC KUCIIOTBI, CIIOKHBIC d(UPBI, KHUPHI, YIIICBObI, AMHHEI,
aMUHOKHCIIOTBI, OCNIKK); MPUMEHSTh 3HAHUS O COCTaBE M CBOMCTBAX
BEILIECTB ISl SKCIIEPUMEHTATIBLHON MPOBEPKU THUIIOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEH  MpOTEKaHHWs  XUMHYECKHUX  peakuud |
MIPOTHO3UPOBAHUS BO3MOKHOCTEN WX OCYIIECTBICHUS;

- ¢(hOPMHUPOBAHHOCTh YMEHHI MOATBEPKIATh HA KOHKPETHBIX
MpUMepax XapakTep 3aBUCHMOCTH PEAKIIMOHHON CIIOCOOHOCTH Opra-
HUYECKHX COCAMHEHUH OT KPAaTHOCTH M THIMA KOBAJICHTHOM CBS3U
(«o» U «T — CBSI3bY»), B3AUMHOTO BIUSHUS aTOMOB U TPYIII aTOMOB B
MOJIEKYJIaX; a TaK’Ke€ OT OCOOCHHOCTEH peain3aliuy pa3InyHbIX Me-
XaHU3MOB MPOTEKAHUS PEAKIUH;

- ¢(hOPMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh JEKTPOHHOE
CTpOeHHE aTOMOB (B OCHOBHOM M BO30YXKICHHOM COCTOSHUH) U
MOHOB XUMHUYECKUX AIeMEHTOB 1-4 mepuonoB I[lepuoandeckoil cu-
crembl JI.1. MenneneeBa u ux BaJICHTHbIE BO3MOXXHOCTH, UCIIOJIb3YS
TIOHATUSA «S», «P», «d-dIEKTPOHHBIE» OPOUTANU, DHEPTreTUUYECKUE
YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH WM3MEHEHHUs CBONCTB XHUMUYeE-
CKHX DJJIEMEHTOB U OOpa3yeMbIX MMH COCIMHECHHH MO TEpHoJaM U
rpynmnam;

- BJIAJICHUE CUCTEMOM 3HAHWW O METOJIaX HAYYHOTO MO3HAHUS
SIBJICHUI TPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax U yMme-
HUSIMH TIPUMEHATH 3TH 3HAHUS MPU DKCIIEPUMEHTATHFHOM HCCIIEI0Ba-
HUU BEIIECTB U JJIsi OOBSCHEHUS XUMUYECKUX SBICHUH, MMEIOIINUX
MECTO B MPHUPOJIC TPAKTUUECKON NEITEIBHOCTH YeJIOBEKa U B TMOBCE-
JTHEBHOM >KH3HH;

- chopMUPOBAHHOCTH YMEHHI MPOBOAUTH PACUETHI MO XUMU-
yeckuM (popmyrnaMm U ypaBHEHUSM XUMUYECKUX PEAKIHA C UCTIONb-
30BaHHEM (U3MYECKUX BEIMYHH (Macchl, 00beMa ra3oB, KOJINYECTBA
BEILIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOU CTOpO-
HBI: pacyeTbl MO HAXO0XKICHHUI0O XHMUYECKOH (OopMyIibl BEIIECTBA;
pacueTsl Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEaKIny,
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€CJIM O/IHO U3 MCXOJHBIX BEIIECTB JaHO B BUJE pacTBOpa C OIpeje-
JICHHOM MAacCOBOM JI0JIEM pacTBOPEHHOTO BELIECTBA WJIA JAHO B W3-
OBITKE (MMEET MPUMECH); pacdyeThl MACCOBOW MM OOBEMHOH JIOJH
BBIX0JIa NIPOAYKTA PEaKIMH; PacdyeThl TEIIoBoro 3¢dexra peakuu,
00BEMHBIX OTHOILIEHUI ra30B;

- ¢(hOpMUPOBAHHOCTh YMEHHUU MPOTHO3UPOBATH, aHATUIUPO-
BaTh U OLIEHUBATH C MO3UIIMIA SKOJIOTUYECKON 0€30MacHOCTHU MOCIe-
CTBHsI OBITOBOW M MPOM3BOJCTBEHHOH NEATEILHOCTH YeIOBEKa, CBS-
3aHHOHN ¢ mepepaboTKOM BEIeCTB; UCIOJIb30BaTh MOJYYCHHBIC 3HA-
HUS U1 IPUHATHS TPAMOTHBIX PEUICHUH MPoOJeM B CUTYalusX, CBS-
3aHHBIX C XUMHEH;

- ¢()OPMHUPOBAHHOCTh YMEHUN CAMOCTOSITEIHHO IUIAHUPOBAThH
U TPOBOAUTH XUMHUYECKHI SKCHEPUMEHT (MOJydeHHE U U3ydYCHHE
CBOWCTB HEOPTaHMYECKUX M OPTaHUYECKUX BEIIECTB, KaUECTBCHHBIC
peaKuu YrieBoJAOPOJOB PA3IMUHBIX KJIACCOB U KUCIOPOJCOIEpKa-
X OPraHMYECKUX BEIIECTB, PEIICHHE HKCIEPUMEHTAIBHBIX 3a1ad
[0 PaCMO3HABAHMIO HEOPTraHMYECKHX M OPraHMYeCKHX BEIIECTB) C
COOJTFOICHUEM TpaBUiI 0€30MacHOr0 00paIleHus ¢ BeECTBAMH U Jia-
O6opaTtopHbIM 000pyI0BaHUEM, (HOPMYIUPOBATH LIEIH HUCCIEIOBAHMS,
MPEJOCTABIATE B PA3IMYHON (OpPME pe3yJabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

- c(OpPMHPOBAHHOCTh YMEHHI OCYIIECTBIISAThH IIeJICHAIIPAB-
JICHHBIN MMOUCK XUMUYECKOW MHGOPMAIIUU B PA3IUYHBIX UCTOUHUKAX
(HayuyHas u yueOHO-Hay4Has JMUTepaTypa, CpeiCTBa MacCOBOW HH-
¢dbopmaruu, cetb VHTEpHET W Apyrue),KpUTUYECKH aHAIU3UPOBATH
XUMHUUECKYI0 MH(pOpMaluio, nepepadaTeiBaTh €€ U HMCIOIb30BaTh B
COOTBETCTBHUH C MOCTABIICHHON yueOHOI 3a1aueii;

- c(hopMUPOBAHHOCTh YMEHHMI OCO3HABaTh OMACHOCTh BO3JIEH-
CTBHSI Ha JKHMBBIC OpPTaHHM3MBI OIPEIECIICHHBIX BEHIECTB, TOHUMAS
CMBICII TTOKa3aTelss MpeAeabHON TOMyCTUMONW KOHLEHTpAIMH, U T0-
SCHATh Ha TpUMepax CrocoObl YMEHBIICHHS M MPEIOTBPAIICHUS UX
BPEJIHOTO BO3JACHUCTBUS HA OPraHU3M YeJIOBEKa.

4.2. ®OHA OLECHOYHBIX CPEICTB sl NMPOBEIACHHUS TEKYILIero KOHTPOJS H
NPOMEKYTOYHOM ATTECTALNH 00yYAOLIMXCH 110 TUCHHUILIHHE

IToka3aTenn U KPUTEPUHU OLICHUBAHUS KOMIIETEHIIM I
[TokazaTenu u KpUTEpUM OLCHUBAHUS KOMIIETCHIIMM, OMMCAHMUE IIKaJ OLICHUBA-

HUSI COJIEPKATCA 8 npuioyceHuu 1.

KoHTpoJIbHBbIE U TECTOBbBIE 3a1aHMS
KonTposibHbIE 3aaHusI COAEPKATCS 6 npuaoxcenuu 1.

MeToauveckue MaTepHuaJibl

MeTtonuueckue matepuanbl, OMNpPEESIoIMe MPOLEIypbl OLICHUBAHUS 3HAHUM,
YMEHUH, XapaKTepu3yolux (GOpMUPOBAHUE KOMIIETEHIINHI, COJIEPKATCS 8 NPUTOHCEHUU

1.
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Hpnioxenne 1
KoHTpo/IbHO-0LIEeHOYHBbIE CpeIcTBa
AJIs1 IPOBe/IeHUS IPOMeKYTOYHOM aTTecTalluy 1Mo AUCHUILINHE
O/1.07 XUMUs

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

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

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

a/IeKBaTHOCTU OLIEHKM — OLIEHKAa BBIIOJHEHUS 33/JaHUM JI0JDKHA MPOBOJMTHCS B OTHOIICHUH
TEX KOMHGTCHHHﬁ, KOTOPbIC HGO6XOILI/IMI)I JIIA 3(1)(1)6KTI/IBHOI‘O BBIINTOJIHCHUA 3a1aHUA,

HaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 321[[8,HHI>1 JOJI’KHa O6HaZIaTI) BBICO-
KO CTENeHbI0 YCTOHYMBOCTHU NPH HEOJHOKPATHBIX OLEHKAaX YPOBHS C(HOPMUPOBAHHOCTH 3HAHWM,
YMEHUH, MPAKTHYECKOTO OIBITA, O0INX U MPO(PECCHOHATBHBIX KOMIIETCHIINN 00yJYarOIIuXCs;

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

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

[Tpu BBINOJIHEHUU MPOLIETYP OLIEHKH 331aHUN UCIIOIB3YIOTCS CIIEIYIOIINE OCHOBHBIE METOBI:

- METOJ pacueTa NepBUYHBIX 0aJITIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

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

Hcnonb3yetcs natu OanbHas IIKaja JUIs OLIEHUBAaHUS pe3yIbTaToOB 00YUEHUSI.
IlepeBoy nsiTh GanbHOM KBl y4eTa PEe3yJIbTaTOB B MATH OAJIbHYIO OLEHOUHYIO IIKAIY:
Ouenka KosnnuyectBo 0a/1510B, HAOpaHHBIX 32 BbI-
MOJIHEHHE TEOPEeTHYECKOr0 U NPAKTHYECKOIr0
3aaHusl, CPeIHUI 0aJIJ1 O MTOraM aTTeCTALMHU

O1eHKa 5 «OTIUYHOY 4,6-5
Onenka 4 «XOpoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY» 3-3,5
OneHka 2 «HeyIOBJIETBOPUTEIBHOY <29

1.3. KOHTpPOJIbHO-0LIEHOYHBIE CPeICTBA
1.3.1 3apanmne:
3ananue:
1.TectupoBanue.
2. Pemenue 3agaum.

IIpuMepHbIe BONPOCHI TECTUPOBAHUS
B 3agannax 1-20 BbIOEpH NPABHJIBLHLIA OTBET H NMOTYEPKHH €ro.
IIpaBHALHBII 0TBET MOKET OBITH TOJIbKO OJHH.

1. KaTtnoHsl — 3T10:
1. ITonoXuTEIbHEIC HOHBI,
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. OTpunarenbHble HOHBI,
I'mppatupoBaHHbBIE MOJOXKHUTEIBHBIE HOHBL;
I'mppatupoBaHHbBIE OTPULIATEIIBHBIC HOHBI.

pH umerot 3Hauenue 5,5:
Ilenounasi;

Cnabo menouHas;
Kucnornas;
Helitpanbhas.

Crenenp aucconuanuu paBHa 1:
VY CHIIBHBIX AJIEKTPOJIUTOB,

VY cnalbIX 3JIEKTPOJIUTOB;
YV a30THCTOM KUCJIOTHI;
VY yroJibHOM KHUCIIOTHI.

BoccTanoBuTens - 3TO BEIMICCTBO:

Otnarolee JIeKTPOHBI;

[IpuHnMaromiee 3JE€KTPOHBIL;

Kucnopon.
Bonopon

I'mppoxenn HaTpus — 310:
[Ilenous HaTpus;

Oxcup Hatpus;
A30TUCTOKHCIIBIM HATPHIA;
CepHOKHCIIBIN HaTpUi.

Oxcua KaJIbIus — 3TO:
OCHOBHO OKCH;
IM'mapoxcun;
KucnoTHsbii okcn;
Kucnora.

XJIOpUCTBIN HATPHUIL:
XIopu1 HAaTpUS;
Oxcup HaTpus;
I'mppoxcun HaTpus;
Xnopux Kanus.

laménas n3BecTh — 3TO:
IManpokcun KambIus;
Kap6onar xanbimus;
Okcu KalbIys;

Oxkcupn HaTpusl.

I'amoren — at0:
®dTop
Kucnopon
Harpuit
Kemeszo
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Jlakmyc — KpacHBIN:

B menounoii cpene;

B seiTpansHOM cpene;

B kucnotHol# cpeng;

B cnaboménounoii cpene.

Ilepnonnueckuil 3aKOH OTKPBLI:

J.. MeHnnenees;
C. Appenuyc;
C.B. Jleb6enes;
A.M. bytnepos.

BemiectBa, KOTOpbIE MPOBOAST IEKTPUUECKUM TOK:

DIEKTPOJIUTBHIL;
Heanextponutsi;
JuctunnupoBaHHas BoJa.

QHGKTpOHI/ITI/I‘leCKYIO JAUCCONUANIO OTKPBLI:

C. Appenuyc;
C.B. Jleb6enes;
H.H. Ceménos;
H.H. 3unwun.

[Tpumep menoyu — 31o:
I'uapooxkena meau (11);
I'mapooxkcuy sxenesa (I11);
I'mapookcun natpus (1);
I'mapookcun nuaka (11).

Juccouuanus — 3To:
Pacman;
3amelnieHue;
OOmeH;
I'unpuposanue.

Peaknuu pasinokeHus — 3TO:
I'mppupoBanue;
HerunpupoBanue;
I'mpoparanus;
ITonmumepusanuu.

HNouHbIE pacTBOPHI — 3TO:
PacTtBOp runpookcuaa kanus;
PactBop cniupra;

PacTtBOp ritoko3sr;

PacTtBOp caxapo3ssl.

['oMoreHHbIie CUCTEMBI — 3TO:
PacTBOp yKCYCHOM KHCIOTHI;
Jlumada;

«H3BECTKOBOE MOJIOKOY;
Tyman.
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18. MexaHu3M 3JeKTPOIUTUYECKON TUCCOLUALUU ObUT OTKPBIT:
N.A .KaGnykoBbim;

C.Appennyc;

H.H.CemcHOBBIM;

Bant-T'opdom.

i N =

19. CepHas KucIoTa — 3T0:

Cnabast KHCIoTa;

CunbHas KUCIIOTa;

OnHOOCHOBHAS KHUCIIOTA;

OaHOOCHOBHASI OSCKUCIIOPOHAS CHIIbHAS KHCIIOTA.

el NS =

B 3aganusax 21-24 Heo0X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKIAV COAEpPKAHNEM INEepPBOro M
BTOPOI'0 CTOJ0NOB. OTBET 3aNHCLIBACTCHA B TA0JIHILY.

21.YcraHOBHTE COOTBETCTBHE MEKIY (POPMYIIOH BEIIECTBA U KJIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIICKUT: K KaXKJI0W MO3ULIUY,
0003HauYeHHOH OYKBOA, MOI0EPUTE COOTBETCTBYIOIIYIO O3ULIUI0, 0003HAYEHHYIO

nudpoi.

®OPMVIJIA BEHIECTBA KJIACC/TPYIIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHUBI KUCIIOTHBIE

B) NO 3) okcubl HecoaeoOpasyromue

4) COJM KUCTIBIC
22. YCTaHOBUTE COOTBETCTBHE MEX Iy (POPMYIIOi BEIIeCTBA M KIIAaCCOM/TPYIIOH,
K KOTOpOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KaXKI0W MO3UIUH,
0003HaYeHHOM OYKBOIi, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUI0, 0003HAYEHHYIO

uudpoi.

A) Cr(OH);NO3 1) cMmerianHast COJb
B) Cr(H,PO4)3 2) Kucnas coJb

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

23. YcTaHOBUTE COOTBETCTBHE MEXIY Ha3BaHHEM BEIECTBA U KIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3HUIINH,
0003HaYeHHOI OYKBOH, MoAOEpUTE COOTBETCTBYIONIYIO MO3UINIO, 0003HAYEHHYIO

U Gpoi.

A) SOy 1) conb

B) CuCl, 2) KUCIIoTa

B) HBr3) pactBopuMmbIii THAPOKCHU]

I') MnO 4) KUCIOTHBIN OKCHUJY

5) OCHOBHOM OKCH/]I

24. YcTaHOBUTE COOTBETCTBUE MEX Yy (DOpMYIIOii BeliecTBa U KJIACCOM/TPYIIION,
K KOTOPOMY(-0#1) 3TO BEMIECTBO MPUHAJICKHUT: K KXKION MO3UIUH,
0003HaueHHOI OYKBOH, M010EPUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUEHHYIO

nudpoi.

A) Cr(OH)2NO3 1) cmemanHas coinb
B) Cr(H,PO4)3 2) Kucnas coJb

B) KCr(SOy), 3) ocHOBHas COJb

4) nBOWHAsI COJTb
B 3aganusax 25-28 oTBeT HEOOXOAUMO 3aANMCATHL B VCTAHOBJEHHOM JAJs OTBeTa moJje. OrBeTomM
MOKeT OBLITHL udpa, oTAeJLHOE CJI0B0, CJI0BOCOUYETaHUE. (3aKpbLITas dopMma)
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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 CBOWCTBAMHU 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 oTBeT HEO0X0AMMO YCTAHOBHMTH NPABHIBHYIO N10C/I€/10BATEJbHOCTD AeHCTBHI.
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 pactBOpa 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 sToii conu. KakoBa MaccoBas 107151 COIu
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 OBapeHHOM cOJIM ¢ MaccoBoi nonen 15 % u 30r pactBopa ¢
MaccoBoi goneit 20 %. Onpenenute MacCOBYIO JIOJTIO B TMTOJIYY€HHOM PacTBOPE.

8. [Tpu B3aumopeicTBUN KalbIsl ¢ BOJON oOpazoBanock 0,3 MOJIb T'MAPOKCHIA KaJIbLUS.
Kaxkoit 00beM Bogopoaa( B IuTpax, H.y.) IPH 3TOM BbIACTHIICS 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 goseit 17 % ?

1.3.2. Kpurepuu oueHku

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

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

- [IpY OTBETE Ha BOIIPOC 3aKPHITON (POPMBI C BHIDOPOM OTBETa BbIOpaH MpPaBUIIbLHBINA OTBET;

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

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIEHHWE IPABUIBHOM IOCIEJOBATEIBHOCTH YCTaHOBJIEHA
IIpaBWJIbHAS MTOCJIEA0BATEIBHOCTD

- IIpY OTBETE Ha BOIPOC Ha YCTAHOBJIEHHE COOTBETCTBHS, €CIIM CONOCTABICHHUE MPOU3BEACHO
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
UTOroO 30 3,0
Ne|  Kpurepuu oleHKH Pe3yJIbTATOB BBINOJHEHUS MPAKTHYECKOT0 Banel B cooTBeTCTBUHU
3alaHus C KPUTEPUSMU OLIEHKH
1| Odopmienne yciaoBus 3aJaHus MaxkcumasbHbIi 6211
—0,2 6a/1a
- BepHO O(OPMJICHO YCIIOBHUE 3a/Ja4H, MPEACTABICHBI BCE XMMHYC- 0,2
CKH€ BEJIHYUHBI
- ycnoBue 3a7aHusi 0pOPMIIEHO C HE3HAUYUTEIbHBIMA HETOYHOCTSI- 0,1
MU, MPEJCTABICHBI HE BCE XMMHUUYECKHE BETMUNHBI
- ycJioBuUe 3a7aHus 0(hOpMIICHO HEBEPHO 0
2| MHcnoab3oBaHue XUMUYECKOH CHMBOJIUKHU MaxkcumasbHbIi 6aJ11
—0,3 6am1a
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBHH 33/1a4d U B (popmynax, 0,3
HCIOJIb3YEMBIX B PEIICHHUH 3a/1a4
- BEpHO 00O3HAYEHbI CUMBOJIBI B YCJIOBUU 3a/1ayH, AOIylleHa | 0,2
HETOYHOCTH B (DOPMYIIax, HCIOIb3yEeMbIX B PEIICHUH 3a]ja4u
- nomymieHa | HeTOYHOCTh TpU 0003HAUYECHUH CHMBOJIOB B YCJIOBHUU 0,1
3aa4m, 1| HETOUHOCTH B (POpMyJiax, UCIOJNBb3YyEMbIX B PEIICHUU 3a-
Jaqu
- JomnymieHo 2 U 6ojee HETOYHOCTH NMPH 0003HAYEHUN CUMBOJIOB B 0
YCJIOBHHM 3a/iauu, 2 U 0oJiee HETOYHOCTEH B (opMyiax, HUCIOIb3ye-
MBIX B PELICHUH 3aa4U
3| CobaoaeHue aIropuTMa pelieHus MaxkcumasbHbIi 6211
—0,1 6a11a
- pellleHHe 3aJaydl OCYIIECTBIAETCS MO aIrOPUTMY: 3alHCh HEOO- 0,1
XOJIUMBIX XMMHUYECKUX (POpPMYI,BEpHAs paccTaHOBKa Kod(duimeH-
TOB, MaTeMaTHYECKUI pacuéT NMpaBUIbLHO MOJ00paHHBIX KO3(PUIIM-
€HTOB MpEIICHUE 110 XUMHUYECKOH (opmyIie
- QITOPUTM pEIICHUS 3214 OTCYTCTBYET 0
4| TlepeBon exuHun U3MepeHusi Gu3nyecKNX BeJUUYHH B Mexny- MaxkcumasbHbIi 0211
HapoaHyw cucremy exnnun (CH) —0,3 6anna
- BEPHO IEPEBEICHBI PacUeThl TIEPEBO/Ia BCEX SAMHUI] HW3MEPECHUS 0,3
dbuznueckux BenuurH B MexayHapoanyto cuctemy eauauil (CH)
- nomnymieHa 1 ommoOKa mpu MPOBEJICHUH pacueTa MepeBo/Ia €IUHHUIL 0,2
u3MepeHus pU3NUecKux BETUYHH B MeXIYyHAPOIHYIO CHCTEMY €U-
Hun (CH)
- JIOMYIICHBI 2 OMUOKW TpU MPOBEICHUH pacueTa mepeBoja eau- 0,1
HUI[ U3MepeHUs GU3NIECKUX BEIWYHH B MEXTyHAPOIHYIO CHCTEMY
equauil (CH)
- HEBEpHO MPOBEICHBI PACYETHI IEPEBO/IA BCEX SANHUI] U3MEpe- 0
HUS QUBNYECKUX BEIMYMH B MeXTyHAPOAHYIO CUCTEMY €IMHHII
(CH)
5| MHcnoabp3oBaHue XuMu4ecKuX GopmyJ1 1Jisi pelieHus 3a1a49u MakcuMaJbHbIH 0aJ11
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— 0,4 6anaa

- BEPHO W TOCIIEJ0BATENBHO 3alHMCaHbl BCe (DOPMYIBI B COOTBET-
CTBHM C CUMBOJIMKOM, HEOOXOJUMBIE JUIsl YCTAHOBIJIEHUS! COOTHOLIE-
HUS CYIIECTBYIOUIETO MEXKY (PU3MUECKUMH BETMYMHAMU

- IPaBHJIBHO COCTAaBJICHBl YPAaBHEHUS, CBA3BIBAIOIINE XUMUYECKUE
BEJIMYUHBI

0,4

- BEPHO, HO HCIIOCICAOBATCIbHO 3allMCaHbI (I)OpMYJ'IBI B COOTBCT-
CTBHUHU C CHMBOHHKOﬁ, HGOGXOHHMOﬁ JJIA YCTAHOBJICHUS COOTHOIIC-
HUSA CYHIECTBYIOIICTO MCXKAY XUMUYCCKUMHU BEIIMUMHAMUA

- HPpaBUIJIbHO COCTABJICHBI YPABHCHHS, CBA3BIBAIOIIHUEC XUMHUYCCKUC
BCIIMYHUHBI

0,3

- (opmyIel 3amUCcaHbl OCIIEI0BATEIBHO, HEBEPHO 3amucana ¢op-
MyJja B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOAMMOM /1JIsl yCTaHOBJIE-
HUSl COOTHOILIEHHUS CYIIECTBYIOUIETO MEXAY XUMHUYECKHUMH BEIMUYU-
HaMH

- JlomylleHa oJiHa OIMOKa IpU COCTaBICHUU YpaBHEHHH, CBA3BI-
BAIOIIMX XUMHUYECKUE BEJTUUUHBI

0,2

- (opmyibl 3amKcaHbl HENOCIEA0BATEIbHO, HEBEPHO 3amucaHa |
dbopMyna B COOTBETCTBUM C CHMBOJMKOM, HEOOXOIUMOW AJis ycTa-
HOBJIEHUSI COOTHOUIEHMSI CYILIECTBYIOIIET0 MEX]y XUMHUUECKUMHU Be-
JUYUHAMU

- JlomylieHa OJHa OIIMOKa IPU COCTABIECHUU YPABHEHUM, CBS3BI-
BAIOIUX XUMHUYECKHE BETUYHHbI

0,1

- Bce ()OpPMYIIBI 3aIMCaHbl HEBEPHO
- JIONYUIEHbI OIIMOKAa IPU COCTABICHUM BCEX YPAaBHEHUH, CBA3bI-
BaIOIIMX XUMUYECKHE BETNUNHbI

MaremaTH4ecKHe pacyersl 10 XUMHYECKUM (popmyJiaM, KOTO-
pble XapaKTepU3yIT paccMaTpPUBaeMoOe SBJIECHHE € KOJH4Ye-
CTBEHHOH CTOPOHBI

MakcuMaJdbLHBIA 027171
— 0,4 6a;10B

- BEPHO NPOM3BE/IECHBI BCE MaTEMaTUYECKHE PACUEThl 110 BCEM XH-
MHUYECKUM (HOpMyJiaM B COOTBETCTBHU C €IUHHUIIAMHU U3MEPEHUH XU-
mudeckux BenuuuH (CH);

- BCE pe3yJbTaThl MAaTEMaTUYECKUX PacyeToB cojaepkar 1udpo-
BO€ 3HAUEHHE U COOTBETCTBYIOIIEE €My O0OO3HAaUeHUE €AMHUIIBI W3-
MepeHus xumudeckux BenuuuH (CH)

0,4

- BEPHO MPOU3BEACHBI MAaTEMATHUECKHUE PACUETHI IO BCEM XHUMHUE-
CKUM GopMyJiaM B COOTBETCTBHH C €IUHUIIAMU U3MEPEHUN XHMHYC-
ckux BenmuuuH (CHN),

- B OJHOM pe3ylibTaTeé MaTeMaTHYECKOTO pacyera COICPKHUTCS
TOJIBKO ero 1u¢poBoe 3HaAYCHHE

0,3

- HEBEPHO MPOU3BE/ICH MATEMAaTUYECKUN pacyeT no | XuMu4eckou
dbopMyIe, HO B COOTBETCTBUU C €AMHUIIAMU U3MEPEHUN XUMHUECKUX
BennuuH (CH);

- B OJHOM pE€3yJIbTaT€ MAaTeMaTH4YE€CKOTO pacuera COACPKUTCA
TOJIBKO €T0 IU(POBOE 3HAUCHIE

0,2

- HEBEpHO MPOU3BE/IEH MaTeMaTHUECKUH pacyeT Mo 1 xumMuyeckon
dbopmyrne 0e3 ykazaHHs €IUHUIl U3MEPEHUN (PU3NUECKUX BEITHMYUH
(Ch);

- BCE pe3yJbTaThl MAaTEMATHYECKUX PACUETOB COJICPKAT TOJIBKO
1 (POBBIEC 3HAUCHUS

0,1

- HCBCPHO MMPOU3BCACHBI BCC MaTEMATUYCCKHUEC PAaCUYCThI

0

OTBeT mocJjie pelieHus 3a1a4H

MakcuMaJbLHBIA 027171
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0,1 6as10B

- 3a/1a4a B KOHIIE PENICHUS COACPIKUT BEPHBIN OTBET 0,1
- 3a/1a4a HE COJICPXKUT B KOHIIE PEIICHUS] BEPHOTO OTBETA 0
8| VYcTHOe 00bsICHeHHE peleHus 3a1a9u MakcuMaJbLHBIH 027171
— 0,2 6a;10B
- OOBSICHEHWE DEIICHUs 3aJaHHs TOCIEA0BATEIIBHO, CBS3HO, JIO- 0,2

TUYHO, BBIBOJI apTyMEHTHUPOBAH U 00OCHOBAH; MPABWJIBHO M 00CTOS-
TEIBbHO JaeTcsi OTBET (OTBETHI) HA COMYTCTBYIOIIME BOIPOC (BOIMpPO-
CBI)

- HE3HAYUTEJIbHO HapyIlIEeHa MOCJIeI0BaTeIbHOCTb, JIOTUKA 00BsiC- 0,1
HEHUS PEIICHUS 3aJlaHusl, BBIBOJBI apIYMEHTHUPOBAHBI U OOOCHOBA-
HBI, CTYACHT HCIbBITHIBAET HE3HAUUTENbHbIC 3aTPYJHEHHs, OTBEYas
Ha COMYTCTBYIOIINE BOIPOCHI

- 3HAYUTCJIBbHO HapylICHA IMOCICAOBATCIIbHOCTD, JIOTMKa o0BsACHE- 0
HHA pCIICHUSA 3adaHUs (CTy,I[eHT HE MOXCT O6”b${CHI/ITB, KaKuM 06pa—
30M IMPpHUIICT K pCHICHUTO 3al[aHI/I$I), BbIBOAbBI HC MOT'YT CHUTATbLCA ap-
TYMCHTUPOBAHHBIMU U O6OCHOBaHHHMI/I; CTYACHT HUCIHBITHIBACT 3HA-
YUTCJIBHBIC 3aTPYAHCHU A, OTBCUAA HAa COITYTCTBYHOIIIHUEC BOIIPOCHI

UTOI'O 2

1.4. MartepuajibHO-TeXHMYECKOe O0ecredeHUe ISl MPOBEJACHUS] MPOMEKY-
TOYHOM aTTecCTalluH
[IpomexyTouHas arTecTanus MPOBOAUTCS B y4eOHOM KaOMHETEe XUMUMU.

1.5. YueOHO-MeTOAMYEeCKOEe U HHPOPMAITMOHHOE o0eclevyeHue 1Jisl poBee-
HHS IPOMEKYTOYHOM ATTECTALUH

1. Tycena, E. B. Xumus qns CIIO. B 2 gacTsax. Y.1: yueOHO-MeTOAUYECKOE MO-
cooue / E. B. I'ycea, M. P. 3uranmmuna, /[. M. KynukoBa. — Kazanb: Kazanckuii
HaIlMOHAJIBHBIA HCCIIEIOBATEIbCKUN TeXHOoJIorndeckuii yuusepcutet, 2020. — 168 c.
— ISBN 978-5-7882-2791-7, 978-5-7882-2792-4 (u.1). — TekcT: 37EKTpOHHBIN //
DOnexkTpoHHBINA pecype nudpoBoit odbpazoBarensHoi cpenbl CIIO PROFob6pa3zoBanue:
[caitr]. — URL.: https://profspo.ru/books/109611

2. Oranecsi, D. T. Oprannueckas xumus: yueOnuk / 3. T. OranecssH. — Po-
croB-Ha-/{ony: ®enukc, 2020. — 400 c. — ISBN 978-5-222-35198-7. — TekcT: amek-
TPOHHBIH // DIEKTpOHHBIM pecypc uudpoBoit obOpazoBatenbHol cpensl  CIIO
PROFo6pa3oBanwe: [caiit]. — URL: https://profspo.ru/books/102168

3. Eropos, A. C. Xumus. CoBpemenHsbIil kypc aisa noarotoBku k EI'D / A. C.
EropoB. — PoctoB-na-/{ony: ®enukc, 2023. — 700 ¢. — ISBN 978-5-222-21137-3. —
TexcT: »7eKTpOoHHBIA // DIEKTPOHHBIA pecypc HU(POBO 00pa30BATETHLHONU Cpebl
CITO PROFo0pa3oanue: [caiit]. — URL: https://profspo.ru/books/58902

4. T'nuuka, H.JI. OOmas xumus : yueoHoe nocobue / I'muaka H.JI. — Mockaa:
KuoPyc, 2020. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

5. Apremenko A.M. Opranuveckas xumusi: yueOHuUK /A.M. ApTeMEHKO.- 9-€
u3n., uctp.- MockBa: KHOPYC, 2020.- 536¢.- (Cpennee npodeccuoHaibHOE 00pa3o-
Banue). ISBN 978-5-406-00916-1
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— M.: Akanemus, 2020.- 240c.https://academia

7. Oprannueckass xumus: npaktukym ais CIIO / cocraButenu T. A. PoauHa,
10. A. I'yxkenb. — Caparos: [Ipodo6pazoBanue, 2021. — 67 ¢. — ISBN 978-5-4488-
1141-8. — TexcT: 2AEKTPOHHBIN // DAEKTPOHHBIN pecypc MUbpPoBOH 00pa3oBaTEIHHOM
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8. Xwummus: 3amaun u ynpaxsHenus/ Epoxun FO.M. - 1-e u3n. — M.: Akanemus,
2020.- 288c.https://academia-library.ru/

9. Andwunorenora, 1. B. Xumus: ydeOHUK 1 MPAKTHKYM I CpeIHETo Tpodec-
cuoHabHOTO oOpa3oBanus/ M. B. Audunorenora, A. B. babkos, B. A. [Tomkos.- 2-¢
u371., Ucrp. u aoim.- Mocksa: M3narensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

10. Apremenko A.W. Opranuueckas xumus: ydeOHuK /A.H.ApTemeHko.- 5-e
u3 ., ucmp.- ¥ gom.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

11. Aadunorenosa, M.B. Xumus: yueOHUK U TIPAKTUKYM JJII CPEIHETO Mpodec-
cuoHanpHOoro obpaszoranus/ U.B. Andunorenosa, A.B.babGkos, B.A. IlonkoB.— 2-¢
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MeToauueckune YKazaHud A1 oﬁyqalonmxca M0 OCBOCHHIO JUCIIUITJIMHBI

16. MeToaudeckue yKazaHus JJIs1 OOYyJarOIIUXCs MO BBITTOJHECHUIO TPAKTHUECKUX
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17. Meroauveckne ykazaHUs I OOy4YarOIIMXCS TO BBITIOJHEHUIO J1abopaTop-
HBIX paboT
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