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Pabouas mporpamma yue6HOM muctumimael OJ1.07 Xumus paspaboraHa B
cooTBeTcTBUM C DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BATEIbHBIM CTaHAAPTOM
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CTPOUTENBHBIX, JOPOKHBIX MAIIUH U 000pyAOBaHUA (IO OTPACIsM), YTBEPHKIECHHOTO
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y4eOHOM AMCHUIUIMHBI «XUMHUS» [ Tpo(ecCHOHaIbHBIX  00pa30BaTeNbHbIX
OpraHu3aluid, yTBEp>KIEeHHOM Ha 3acenmanun CoBeTa MO OILEHKE COACpKaHUS U
KauecTBa MPUMEPHBIX paboyux MporpaMM o00IIe00pa30BaTEIBLHOTO M COLUAIBHO -
TYMaHUTApHOTO IIUKJIOB CpeAHero npodeccuonaibHoro oopazoBanus [Iporokon Ne 14
oT «30» HoAOps 2022.
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1. MACHOPT PABOUYEN MMPOT'PAMMBI YUYEBHOM
JTUCIHUIIJIMHBI O1.07 XUMUSA

1.1 ObaacTh npuMeHeHHus1 padodyeil MPoOrpaMmmbl

PabGouass mporpamma y4eOHOW TUCIUIUIMHBI SIBISETCS YacThiO MPOrPaMMBI
MOATOTOBKM crenuanuctoB cpeaHero 3eHa (manee — IIIICC3) B cooTBETCTBUM C
®I'OC CIIO no cneunanpHocTd 23.02.04 TexHuyeckas 3KCIulyaTauus MOAbEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MAalINH U 000pyA0BaHUs (IO OTPACIIAM)

1.2 Mecto y4yeOHOI IMCUMILIMHBI B CTPYKTYpe NPOrpamMMbl NMOATOTOBKHU
CIENMAIUCTOB CPEIHEr0 3BeHA:
VYueOHas TucHUIUIMHA BXOAUT B 001eo0pazoBarenbHbli muki [TIICC3.

1.3 Ilesin 1 TpeOOBaHMS K pe3yabTaTaM OCBOEHUsI YUeOHOM TUCIHIJIMHBI:

B pesynbTaTe ocBoeHMS y4eOHOM NUCIUILIMHBI 00YUYaIOIIUICS TOJKEH TOCTUYh
CJIEIyIOLIUE PE3YJIbTAThI:

JIUYHOCMHDbIE:

- 0CO3HaHUE 00yYarOUUMUCS POCCUICKON rpakIaHCKON UJIEHTUYHOCTH;

- FOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEIETICHUIO;

- HAJIMYKUE MOTHUBAIIMU K OOYYEHHUIO U JINYHOCTHOMY Pa3BUTHIO;

- IICJICHANPABJICHHOE PA3BUTHE BHYTPEHHEW MO3WUIMU JIMYHOCTH HA OCHOBE
JIyXOBHO-HPABCTBEHHBIX LIECHHOCTEW HapoaoB Poccuiickon denepannu, HCTOPUIECKUX
U HAIlMOHAbHO-KYJBTYPHBIX Tpagului, (QopMUpOBaAaHUE CHUCTEMBbl 3HAYUMBIX
LEHHOCTHO-CMBICIIOBBIX ~ YCTAaHOBOK,  AHTUKOPPYNIMOHHOTO  MHPOBO33PEHUS,
MPaBOCO3HAHUS, YKOJOTUYECKON KYJIbTYpPbl, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
YKW3HEHHBIE TUJIaHbI;

- YyBCTBO TOPJAOCTH U YBAKEHUS K UCTOPUU U JOCTHUKEHHUSIM OTCUECTBEHHOM
XUMHUYECKON HayKW; XUMHUYECKH TPaMOTHOE TIOBEJICHHE B MpodecCHoHaTbHOM
JEATEIIbHOCTH U B OBITY IIPU OOpAIllEHUU ¢ XUMUYECKUMU BEIIECTBAMH, MaTepUaJIaMU
U TIPOLIECCAMU;

- TOTOBHOCTb K TPOJOJIKEHHUIO 00pa30BaHUsI M TOBBIINICHUS KBaTU(PUKAIIMU B
n30paHHON Tpo(decCHOHATbHON AEATENBbHOCTY M OOBEKTHMBHOE OCO3HAHHUE POJIU
XUMHUUYECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHUE WUCIOIb30BATh JOCTUKEHUS COBPEMEHHOM XUMHUYECKON HAyKH U
XUMUYECKUX TEXHOJOTUNM JJIS TIOBBIMIEHUS COOCTBEHHOTO WHTEIICKTYabHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuOHaTBHOU eATeTbHOCTH,

Memanpeomemmbple:

- OCBOCHHBIC OOYYAIONTUMHUCA MEXIPEIMETHBIC TIOHSITHS W YHUBEPCAIbHBIC
y4eOHbIe TeUCTBUS (PETyIATUBHBIC, TO3HABATEIILHBIEC, KOMMYHUKATHBHBIC);

- CIIOCOOHOCTH MX HCIMOJIb30BAHUSI B MO3HABATEILHOW U COIMATILHON MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JEATEeIbHOCTH, OpTraHu3alMyd y4eOHOro COTPYJAHUYECTBA C  IMEIaroru4ecKUMHU
pabOTHUKAMU W CBEPCTHUKAMH, K YYacTHUIO B TOCTPOCHUM WHAUBUIYATbHOMN
o0pa3oBaTeIbHOI TPAEKTOPUHY;



- OBJIaJICHUE HaBbIKAMU Y4€OHO-MCCIIE0BATENIbCKOM, TPOSKTHOW U COIMATBHON
NEeSATEIbHOCTH;

- HWCIOJb30BAaHWE PA3JIUYHBIX BHUAOB II0O3HABATEIBHOW JEATEIBHOCTH U
OCHOBHBIX HWHTEIJICKTYaJbHBIX ONepanuil (MOCTAaHOBKH 3a7aud, (HOpMYITHPOBAHHUS
TUMOTE3, aHallu3a U CHHTE3a, CPAaBHEHUS, 0000IIEHUs, CUCTEMAaTU3alluH, BBISIBICHUS
PUYUHHO-CJIEICTBEHHBIX CBS3€H, MOMCKA aHATIOrOB, (POPMYJIMPOBAHUS BBIBOJOB) IS
pEelIeHUs] TOCTaBJIEHHOM 3a/Jayd, IPUMEHEHHE OCHOBHBIX METOJOB ITO3HAHUS
(HaOmro/leHUs, HAy4YHOTO JKCIEPUMEHTA) [UIsi M3YyYEHUS Pa3jIudHbIX CTOPOH
XUMUYECKUX OOBEKTOB M IIPOILIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOJUMOCTh
CTaJIKUBAThCS B MpodeccuoHaNbHOM cdepe;

- HUCIOJIb30BAaHWE PA3JIMYHBIX HCTOYHUKOB JJIA TOJYYEHUS XUMHYECKOU
uH(poOpMaIuU, YMEHHE OILICHUTh €€ JOCTOBEPHOCTh JUISl JOCTHIKEHMSI XOPOIIMX
Pe3yJbTaToOB B MNPOPECCUOHATBHOM cdepe;
npeaMeTHbIe:

- c(hOopMUPOBAHHOCTh MPEACTABICHUI: O MaTEPHAIIBHOM €IUHCTBE MUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJIEHUI MPUPOJIBI; O MECTE U 3HAUEHUU XHUMHH B
CUCTEME €CTECTBEHHBIX HAyK M €€ POJM B O0ECHEYEHUH YCTONYHMBOTO Pa3BUTHS
YEeJOBEYECTBA: B PEIICHUU MPOOJIEM SKOJOTHUUECKOM, YHEPreTUUYECKON W MHUILECBOU
0€e30MacHOCTH, B pa3BUTUU MEIUUUHBI, CO3JaHUM HOBBIX MAaTEpUajOB, HOBBIX
VMCTOYHUKOB JHEPIUH, B OOECIEUYECHUH PALMOHAIBLHOTO MPUPOJONOIb30BAHMS, B
(OpMHUPOBAHUN MUPOBO33PEHHUS U OOLIEH KYJIbTYphl YEJIOBEKA, & TAKKE IKOJIOTUUECKH
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3JI0POBBIO U MPUPOJHOMN CPEJIE;

- BIAJCHUE CHUCTEMOM XUMHWYECKHX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIararolue NOHATUS (JOMOJIHUTENBHO K CUCTEME MOHATHI 0a30BOr0 ypOBHS)
- M30TOIbI, OCHOBHOE M BO30YXJCHHOE COCTOSIHHME aToMma, TMOpHau3alvs aTOMHbIX
opOuTaneil, XuMHUYeCKasi CBSI3b («G» U «T — CBSA3b», KpaTHBIE CBS3U), MOJIApHAs
KOHLIEHTpalus, CTPYKTypHass ¢opmyna, u3oMepus (CTPYKTypHas, Ie€OMeTpuYecKas
(uc-TpaHCc-U30MepuUsi), THUIBI XUMUYECKUX peakiuid (romMo- U TETEPOreHHEBIE,
oOpaTuMble W HEOOpaTHUMbIE), paCTBOPbl (MCTUHHbBIE, JUCIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTHAPATHI, CTENEHb JMUCCOLUMALMHU, 3JIEKTPOJU3, KPEKHUHI, PU(OPMUHT);
TEOPHUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUSl MPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH, COBPEMEHHbBIC
NpEACTAaBICHUS] O CTPOCHMM BEIIECTBA HA AaTOMHOM, MOJEKYJISIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSX; NPEJACTaBICHUS O MEXAHM3MaxX XUMHUYECKUX PEaKLHM,
TEPMOJIMHAMMYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTAX HMX NPOTEKaHWs, O
XUMHYECKOM pPaBHOBECUH, IHUCIEPCHBIX cUCTeMaX, (AKTOJIOTHYECKUE CBEICHUS O
CBOMCTBAaX, COCTaBe, MOJYYECHMHM U O€30MaCHOM MCIOJIb30BAHUU BAKHEHIINX
HEOPraHWYECKUX M OPraHMYEeCKUX BEIIECTB B OBITY M MPAKTHYECKOH NEATEeIbHOCTH
YeJioBeKa; OOLIMX HAy4YHBIX MPUHIUIAX XMMHYECKOTO MPOU3BOJACTBAa (HAa MpUMEpe
MPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHUaKa, METaHOIa, IepepadoTKH HEPTH);

- c(hopMUPOBAaHHOCTh YMEHHUM BBISBIIATH XapaKTEPHbIC IPU3HAKU U B3AUMOCBS3b
U3YUYEHHBIX TMOHSATUH, NPUMEHSATh COOTBETCTBYIOUIME TMOHSITHS TPU ONHUCAHUU
CTPOEHHUS U CBONCTB HEOPraHMYECKUX M OPraHUYECKHX BELIECTB U MX IMPEBPAIICHMUI;
BBISIBJIAITH B3aUMOCBSI3b XUMUYECKUX 3HAHUW C MOHATUSAMH W TPEICTaBICHUSIMU
JIpYruX TMpeAMETOB Jyisi 00Jiee OCO3HAHHOTO MOHUMAHHUS U OOBSICHEHHS CYUIHOCTU
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MAaTEPUAJIBLHOTO €IMHCTBA MUPA; UCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
OOBSICHEHHSI ¥ TPOTHO3HPOBAHUS SIBICHUH, WMEIONUX €CTECTBEHHOHAYYHYIO
IIPUPOAY;,

- chopMUPOBAaHHOCTh YMEHHU HCIIOIH30BaTh HAWUMEHOBAHMS XWMHUYECKHX
COCIMHEHUN MEXIYHApOJHOIO COI3a TEOPETUYECKOW U MPUKIAAHOM XUMUU H
TPUBHAJILHBIC HA3BAHUS BEIIECTB, OTHOCSIIUXCS K U3YYEHHBIM KJIacCaM OPTraHUYECKUX
U HEOPraHWYECKHX COCJUHEHMI; UCIOIb30BaTh XUMUYECKYI) CHUMBOJIMKY JJIS
cocTaBlieHuss (opMyJl HEOPTaHMYECKUX BEIIECTB, MOJCKYJSPHBIX U CTPYKTYPHBIX
(pa3BEepHYTHIX, COKpAIIEHHBIX W CKEJETHBIX) (OPMYyT OpPraHMYECKHUX BEIICCTB;
COCTaBJISITh YPAaBHEHHUS XUMHUUYECKMX PEAKUMM M PpacKpblBaTb HX CYIIHOCTD:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX peaxkuui MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajlaHca ATUX peaKIuii; peakluii HOHHOTO OOMEHA IyTeM COCTaBJICHHUSI
UX TOJIHBIX M COKpAIlCHHBIX WMOHHBIX YPaBHEHWM; PEaKlUMil THUIIPOJIN3a, PEAKIIUMA
KOMILIEKCOOOpa3oBaHus (Ha MPUMEpPE TUIPOKCOKOMIUIEKCOB ITMHKA W aJIFOMUHUS);
MOATBEPAKAATh XapaKTEPHbIE XHUMHUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOIIMMU
AKCIEPUMEHTAMH U 3aMKUCSIMU YPAaBHEHUN XUMUYECKUX PEAKIUH;

- copMHUPOBAHHOCTh YMEHUN KJIacCU(UIMPOBATh HEOPraHUYECKUE U
OpraHUYeCKUE BEIECTBA U XUMHUYECKHE PEAKIUH, CaMOCTOSITEIBHO BBIOMPATH
OCHOBaHUS U KPUTEPUM [JIsl KIACCU(PUKAIUU HU3YYAEMbIX XUMHYECKUX OOBEKTOB;
XapakTepu30BaTh COCTAaB W BAaXKHEHIIME CBOMCTBA BEILECTB, MNPUHAIICKAINMX K
OTpEJICTICHHBIM KJIacCaM U TpyMNIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHUJIBI,
TUAPOKCUIBI, COJIA; YTIEBOAOPOJIbI, MPOCThIE YPUPHI, CIUPTHI, (DEHOJBI, aJIbJIECTUIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI, CIIOKHBIC J(PUPHI, KUPBI, YTIEBOAbI, AMHUHBI,
AMUHOKHUCIIOTHI, O€NKM); MPUMEHSATh 3HAHMUSI O COCTaBe M CBOMCTBAxX BEIIECTB JIJIst
AKCHEPUMEHTAIILHON MPOBEPKH THIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN NPOTEKAHUS
XUMHUUYECKUX PEAKIUN U MPOTHO3UPOBAHMS BOBMOKHOCTEN MX OCYIIIECTBIICHUS;

- c(OpMUPOBAHHOCT, YMEHHMH TOATBEPXKAATh HA KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPTaHMYECKUX COCAMHEHUU OT
KPaTHOCTH W THUIA KOBAJICHTHOW CBSI3U («O» U «IT — CBS3b»), B3AUMHOIO BIIUSHUS
aTOMOB W TpYINI aTOMOB B MOJIEKYJIaX; a TaKXke OT OCOOCHHOCTEHW pean3aluu
Pa3JIMYHBIX MEXAaHU3MOB MTPOTEKAHUS PEAKIIUIA;

- chOpPMUPOBAHHOCTh YMEHUMN XapaKTEPHU30BaATh JIEKTPOHHOE CTPOCHUE aTOMOB
(B OCHOBHOM W BO30YXKJIEHHOM COCTOSIHUM) M MOHOB XHMHYECKUX 3JIEMEHTOB 1-4
nepuonoB Ilepmomnueckont cucremsr .M. MeHneneeBa W WX  BaJCHTHBIC
BO3MOXKHOCTH, HWCIIOJB3Yysl TOHSATUS «S», «p», «d-dJEKTPOHHBIC» OpPOUTAIH,
DPHEPreTUYECKUE YpPOBHU; OOBSACHATH 3aKOHOMEPHOCTHM H3MCHEHUS  CBOWCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMH COSMHEHUH 110 MEPUOIaM U TPYyIIaM;

- BJIQJICHUE CHCTEMOW 3HAHUM O METOJAaX HAy4yHOIO IIO3HAHUS SIBICHUU
NPUPOJIbI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX M YMEHUAMH HPUMEHSTh 3TH
3HaHUS TPU IKCICPUMEHTAIBLHOM MCCICIOBAHUU BEIIECTB M ISl OOBSICHEHUS
XUMHUUYECKUX SIBJICHUW, MMEIIIMX MECTO B MPHUPOJAC MPAKTUUYECKON NESITEIbHOCTH
YeJI0BEKA U B OBCEAHEBHOM KU3HH;

- ¢c(opMHPOBAHHOCTh YMEHUHN MPOBOJUTH PACUEThl IO XUMHUYECKUM (popMysiam
U ypaBHEHUSIM XUMHUYECKUX PEAKIUA C HCIOJIb30BaHUEM (HU3NUYECKUX BEIUYUH
(Macchl, oObeMa Tra3oB, KOJMYECTBA BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
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KOJIMYECTBEHHOM CTOPOHBI: pPACUEThl MO0 HAXOXKIACHUIO XUMHUYECKON (OopMyIIbl
BEIIIECTBA; pacUeThl MACChl (00bEMa, KOJIMUECTBA BEILIECTBA) MPOAYKTA PEAKIUU, ECIIH
OJIHO M3 MCXOJIHBIX BEIIECTB JAHO B BUJE PACTBOPA C OMPEICICHHON MacCOBOM JOJIEN
PaCTBOPEHHOIO BEIIECTBA WJIM JIaHO B U30BITKE (MMEET MPUMECH); PACUEThl MacCOBOI
Win OOBEMHON JOJHM BBIXOJA MPOJAYKTa PEaKIMH;, pacdeTbl TerioBoro 3@dekra
peakinii, 00beMHBIX OTHOIIICHHUH Tra30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOTHO3UPOBATH, AHATU3UPOBATH M OLICHUBATH C
MO3UILUNA IKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUSI OBITOBOM M MPOU3BOJICTBEHHOU
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW C MepepabdOTKON BEIECTB; HCIOIb30BaTh
MOJIyYeHHbIC 3HAHUS JUIsI TPUHSATHS TPAMOTHBIX PEHICHHM MpoOiieM B CUTYalMsX,
CBSI3aHHBIX C XUMHEH;

- cOpMUPOBAHHOCTH YMEHHH CaMOCTOSATEIbHO TUIAHUPOBATH W MPOBOJUTH
XUMUYECKUN DSKCIEPUMEHT (MOJTYyYeHHUE W HM3YYCHHE CBOMCTB HEOPraHUYECKUX U
OpraHUYECKUX BEIECTB, KAYECTBEHHBIE PEAKIIMH YTIE€BOAOPOIOB PA3IMYHBIX KIACCOB
U KHUCJOPOJCOAEPKAUIUX OPraHUYECKUX BEIIECTB, PEIICHHE HKCIEPUMEHTAIbHBIX
3aJlay [0 pAacrno3HAaBAHUIO HEOPraHWYECKUX W OpPraHUYECKUX BEIECTB) C
COOJII0JIEHNEM MpaBwil Oe30MacHOro OOpalieHus ¢ BELIECTBAMU M JaOOpPaTOPHBIM
o0opyaoBaHueM, (pOpMyIUpPOBAThH LIEJIM HCCIEIO0BAHUSA, MMPEJOCTABIATh B PA3TUYHON
(dbopme pe3yabpTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBATh UX JJOCTOBEPHOCTH;

- c()OpMUPOBAHHOCTb YMEHUW OCYILIECTBISATH LEJIEHANPABICHHBIA IOUCK
XUMUYECKON HMH(OpMAIMK B pa3IMYHBIX MCTOYHUKAX (Hay4yHass M y4eOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBor nHpopmaluu, cetb UHTEpHET U APyTHE),KPUTUUECKU
aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMaIMIo, TepepadaThiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBHH C TMOCTABJICHHON y4eOHOM 3a/1a9eH;

- c(hopMUPOBAHHOCTh YMEHUN OCO3HABaTh OMACHOCThH BO3JCHCTBUS Ha >KUBBIC
OpraHU3MBbl OINPEJEICHHBIX BEIIECTB, MOHUMAsl CMBICI TIOKa3aTesl MpeaesIbHOU
JIOMyCTUMOM KOHIIEHTpALIMKM, U TIOSICHITh Ha TMPUMEpPAX CIOCOObl YMEHBIICHUS U
MPEIOTBPAIEHUS UX BPETHOTO BO3JEHCTBUS Ha OPTraHU3M YEJIOBEKA.

Ilpogpeccuonanvnan nanpasnennocmsv yueOHoOU OucyuniIunvl «Xumus)
NpeanojaraeT  LeJICHalpaBI€HHOe  NPUMEHEHUE  MNEJaroruyeckux  CpeJCTB,
00€eCreynBaIIMX HE TOJNBKO (OPMHUPOBAHHE Yy OOydYarolIMXCsl 3HAHWMA, YMEHUH,
HABBIKOB IO Y4YEOHOW AUCIUIUIMHE, HO M pPa3BUTHE MHTEpeca K JaHHOW mpodeccuu
VI CHEHAIbHOCTH, IEHHOCTHOE OTHOLLIEHUE, TPO(ECCHOHATBHBIX KaueCTB TMYHOCTU
OyIyIIero crenranmucTa.

1.4. Koin4ecTBO 4aCOB HA 0CBOEHHE MPOrpaMMbl Y4eOHOM TUCUMILIHHBI:
O0s13aTenbHas yueOHast Harpy3ka o0yvaronierocs /8 4yacos
AynurtopHas yuyeOHas Harpy3ka oOyuaromerocst /8 4acos.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThI

Bun yueOHo# padoThI
( B.T.4. MpoecCHOHAILHO-OPUEHTHPOBAHHOE CO/IePKAHHE)

O0BbeM yacoB

OO0s3aTenbHas yueOHast Harpy3ka (Bcero 1mo nmporpaMmme JUCIHUINIMHBI) 78
AynuTopHasi yyeOHasi HATpy3Ka (Bcero) 78
B TOM YHCJIE:

JICKIMH, YPOKH 50
U3 HUX NPOghecCUOHANIbHO-OPUEHMUPOBAHHOE COOEPHCAHUE 2
MIPAKTUYECKHE 3aHATHUS 18
U3 HUX NpOogecCUOHANIbHO-OPUEHMUPOBAHHOE COOEPHCAHUE 4
71a00paTOPHBIE 3aHATHS 10

IIpomeskyTounas arrecranus: 1uddepeHIMPOBAHHBIN 3a4eT




2.2 TemaTnueckuii nJjaH u coaep:xkanue ydyeoHoi gucuunannbl QJ1.07 «Xumusi»

HanmenoBanue Coaepsxanue y4eOHOro MaTepuaJia, JJadopaTopHble H MPAaKTHYEeCKUe 3aHATHS, O0bem Yposenn Konmbt
pa3aesioB U TeM caMocTosiTeJIbHasi padoTa o0yualonierocsi, Kypconasi padora (nmpoekr) (eciu 4acoB 0CBOEHMHS KOMIIeTeHIIUii, POpMUPOBAHUIO
MPETYCMOTPEHEI), MHbIE BUAbI Y4eOHOH Pa00Thl B COOTBETCTBUU € Y4eOHbIM KOTOPBIX CIIOCOOCTBYET JIEMEHT
JIAHOM MpPOrpamMMbI
( B.T.4. mpodecCHOHAIbHO-OPHEHTUPOBAHHOE COEePKAHME)
1 2 3 4 )
1 cemecTp 34 JInuHOCTHBIE, METaNpEIMETHBIE U
MpeaMeTHbIE KOMIIETEHIINY B
Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA 6 cootsercTBrn ¢ ®I'OC cpennero
o01iero oopa3zoBaHusl,
Tema 1.1. Conep:kanue y4eOHOro MaTepuaa 4 YTBEPIKICHHOTO PUKA30M
CTtpoeHue aToM0B MunncrepcTBa 00pa3oBaHUs U
XHMHYECKHX CoBpeMeHHast MOJenb CTpoeHUs: atroMa. CHUMBOJWYECKUM S3BIK XHUMHH. 2 Hayku PO ot 17.05.2012 Ne 413
371€MEHTOB M XUMUYECKUH BJIEMEHT. DJIeKTpOHHAs KOH(pUTyparus aroma.
npupoaa Knaccugukaiius XUMAYECKUX 3JIEMEHTOB (s-, P-, d-31memMeHTsI). BaneHTHbIe 1
XHMHYECKOii cBsi3m | 27IEKTPOHBI. BaneHTHOCTh. ONEKTPOHHAs IPHUPOAAa XUMHYECKOW CBA3H.
DNEeKTPOOTPULIATEILHOCTh. BHUIBI  XUMHUYECKOM CBsI3M  (KOBAaJICHTHAs,
WOHHAs1, METAJUIMYeCKasi, BOJIOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHUs
IIpakTnyeckoe 3amaTme Ne 1 PemeHune 3agaHuil Ha HCIOJIB30BAHHE
XUMHYECKOM CHUMBOJMKM W Ha3BaHUM COEAMHEHHN II0 HOMEHKJIAType
MEXKJIYHAPOAHOTO COK3a TEOPETUYECKOM M NPUKIAJHOM XUMHUHM U
TPUBHAIBHBIX ~ HAa3BaHUM  JUISI  COCTaBIICHUS ~ XUMHUYECKHX  (Hopmyl
JIByXaTOMHBIX COEIMHEHUN (OKCUAOB, CyTb(OUIO0B, THAPUIOB U T.II.) U IPYTHX 5 2
HEOPTAaHUYECKUX COCAUHECHUN OTHEIBHBIX KIIACCOB.
[IpakTueckue 3amaHusl Ha YCTAHOBIICHUE CBA3U MEKJY CTPOCHUEM aTOMOB
XUMHYECKUX  JJIEMEHTOB M  MNEPUOJAMYECKHUM  H3MEHEHHUEM  CBOMCTB
XUMHYECKHUX DJIEMEHTOB U HUX COCIUHEHUN B COOTBETCTBUU C IOJIOKEHUEM
[Tepuoanyueckoit CUCTEMBI.
Tema 1.2. Copepxxanue yyeOHOro MmarepuaJia 2




IMepuoguveckuii
3aKO0H U TA0JIMIA
JI.A. MenaeieeBa

Ilepuonuueckas cucrtemMa xumudeckux odiaemeHToB J[[.M. Menaeneesa.
Ousnueckunt  cmbicn  Ilepuogmyeckoro 3akona .M. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUYECKUX AJIIEMEHTOB, 00pa3yeMbIX
MMU TIPOCTBIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C IOJIOKEHUEM
XHMHYECKOro 3jeMeHTa B Ilepuoanyeckoii cucreme. MUpoOBO33peHUYECKOE U
HayyHoe 3HaueHue llepmoamueckoro 3akona /[[.M. MenneneeBa. IIporuossl
.M. MenneneeBa. OTKpPbITUE HOBBIX XMMHUUYECKHX 3JIEMEHTOB. Pemienue
MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHHUI HAa XapaKTepHU3alUIo
XAMHUYECKHX DJJIEMEHTOB «MeTalmniecKkue/HEMETANIMYECKHE CBOMCTBA,
ANEKTPOOTPHUIIATEIIBHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHHM C HUX
3JIEKTPOHHBIM CTPOCHUEM M TIOJIO)KEHHUEM B TNEPUOAUYECKOM CHUCTEME
xumuueckux anemenToB /.M. Meneneesa»

Pazgen 2. XumMunuecku

€ peakun

12

Tema 2.1. Tunsl

Coaep:xxanue yueOHOro MaTepuaJa

XHMHYECKHUX
peakuuii

Knaccugukarus 1 T XUMUYECKUX PEAKIUH C Y9aCTHEM HEOPTaHUIECKUX
BeniecTB. CoCTaBlI€HME YpPaBHEHUH pEAaKLMM COCIMHEHUS, Pa3IOKEHUs,
3aMelleHus, 0OMeHa, B T.4. PEaKLMil rOpeHusi, OKUCIEHHUSI-BOCCTAHOBIICHUSI.
VYpaBHEeHMs OKHMCIEHUA-BOcCTaHOBIIEHUA. Crenenp okucieHnsa. OKUCIUTeNnb
u BoccraHoBUTENb. (CoOCTaBJI€HHME W  YpaBHUBAaHUE  OKUCIMTEIHHO-
BOCCTAHOBUTEJIBHBIX ~ pEaKUUH  METOJOM  DBJEKTpPOHHOro  OarnaHca.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuun B IIpUPOJE,
IIPOU3BOACTBEHHBIX IIPOLIECCAX U KUZHEAEATEIBHOCTU OPraHU3MOB

IIpakTnyeckoe 3anaTHe Ne2 KoJMYECTBEHHBIE OTHOLIEHUS B XHMHHU.
OcHOBHbBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHH M PacueThl M0 YpaBHEHUSIM
XUMHYECKMX peakuuil. Monp Kak eIuHuIa KOJIMYECTBA BEILECTBA.
MounspHas Macca. 3aKOHBI COXpPAaHEHHUS! MAacChl U SHEPTUU. 3aKOH ABOTraJipo.
Monspublii 00beM Ta3oB. OTHOCUTENbHAs IJIOTHOCTh ra3oB. PacueTsl mo
YpaBHEHUSAM XHMMHMUYECKHUX pEaKIui C HUCIOJIb30BaHHEM Macchl, o0beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA.
[TpodeccnoHanbHO-OPUEHTHPOBAHHOE COACPKAHUE

Pemenune 3amau Ha omnpeneneHHe NPOLEHTHOTO COJEP)KaHHWA MeTaia B
CILTIaBe.
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IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepPKaAHMe (COePKAHUE TPUKJIATHOTO MOXYJIS)

Tema 2.2. Conep:kanue y4eOHOro MaTepuaa 6
DJIEKTPOJIMTHYECKA
S TUCCOIUAIAS 1 Teopus  snekTponauTHdeckor  guccouuanuu. HMoHBL.  DIEKTPOJIUTHI,
HOHHDII 00MeH HE3JIEKTPOJIUThI. Peakiuu nonnoro oomMena. CocraBiieHHe peakiii HOHHOTO
oOMeHa IyTeM COCTaBJIEHHUS HX IIOJHBIX U COKpAUIEHHBIX HOHHBIX 2
ypaBHeHHH. KHUCIOTHO-OCHOBHBIE peakluu. 3aJaHus Ha COCTaBJIEHUE
VMOHHBIX PEaKLIAM.
Kontpoabsnas pa6ora Ne 1 CrpoeHue BemiecTBa U XMMUUECKHUE PEAKIUU 2
JlaGopaTopHoe 3ansiTue Ne 1
JIaGoparopHas paboTta « TUIlbl XUMHYECKHX peaKIuii».
HccnenoBanue TUIOB (10 COCTaBY M KOJUYECTBY UCXOAHBIX U 00pa3yrOIIMUXCS 2
BEIIECTB) U IPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenue peakiuii HOHHOTo
oOMeHa, ompezeNieHHe Cpeabl BOAHBIX PACTBOPOB. 3aJaHUS HA COCTAaBIICHUE
MOHHBIX peaKIuii
Pasnean 3. CTpoeHue U CBOIICTBA HEOPTAHMYECKUX BelleCTB 16
Tema 3.1. Copepxxanue yueOHOro marepuaJia 4
Knaccudukanms,
HOMEHKIIATYpa U [Tpenmer Heopranmveckoil xumuu. Kiaccudukanus HeopraHu4ecKUx
CTpoeHHe BemecTB. IlpocTeie m cnoxknble BemiecTBa. OCHOBHBIE KJIACCHI CIIOMKHBIX
HEOPraHUYECKUX BEIIECTB  (OKCHIbI, THIPOKCUABI, KHUCIOTHI, COJH). BzaumocBs3b
BeIIIECTB HEOPraHMYeCKWX  BELIECTB.  ArperarHble  COCTOSIHHS  BEIIECTBA.
Kpucrannuueckue u amopdHble BemecTBa. THIMBI KPUCTATUIMYECKUX 2

pemeTox (aToMHasi, MOJIEKYJIsipHasi, HOHHAs, METAJNTHYECKast). 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB BelIeCTBAa OT THUIMA KPUCTATUYECKONW PEIIETKH.
3aBUCUMOCTh XUMHYECKOM aKTHBHOCTH BEIIIECTB OT BHJAa XMMHUYCCKOM CBS3H
U THIA KPUCTAITUIECKON pemeTKu. [[puanHbpl MHOTOOOpa3Hsl BEIIECTB.

JIMyHOCTHBIE, METaNpEAMETHEIE U
MpeaMeTHbIE KOMIIETEHIINY B
cootBercTBUH ¢ PI'OC cpemnero
obmero oopazoBaHus,
YTBEPKICHHOTO PUKA30M
MuHucTepcTBa 00pa30BaHUs U
Hayku P® ot 17.05.2012 Ne 413

.HI/I‘IHOCTHBIC, MCTAIIpCAMECTHBIC U
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IIpakTnyeckoe 3ansitue Ne 3

HomenknaTtypa HEOpraHMYeCKHX BEIECTB: Ha3BaHUE BEIIECTBA MCXOJS M3
UX XUMHUYECKOH (OpMyJIbl WM COCTABICHHE XUMUYECKON (hOpMYIIbI HCXOAS
U3 HaszBaHMs BeuiecTBa 1no mexayHaponHoil (MIOITAK) mnu tpuBuanbHON
HOMEHKJaType. PelieHue mnpakTHyeckux 3aJaHuil 1o Kiaccudukanuy,
HOMEHKJIAType W XHMHUYECKHMM (OpMyliaM HEOPTaHMYECKUX BEIECTB
pasIMYHbIX KJIaccoB (yrapHbli ra3, yIJIEKMCIbIA ra3, aMMUak, raiieHas
U3BECTh, HETalleHas W3BECTh, IMUThEBAas COJa W JPYIHX): HA3bIBaTh H
COCTaBJIATh (OPMYJIbl XMMUYECKUX BEILECTB, ONPEACIATh NPUHAIEKHOCTb
K KJ1accy.

Hcrounnku xumumyeckoil uHdopMmanuu (cpeacTB MaccoBOW HH(pOpMaLuy,
cetb Uutrepuer wu apyrue). Ilomck wuHpOpManuu 1O HA3BaHUSM,
UJECHTUPUKATOPAM, CTPYKTYpPHBIM (hopMyiam

MpeMEeTHbIC KOMIICTCHIIUH B
cootBercTBUU ¢ PI'OC cpennero
o0rmiero oopa3zoBaHusl,
YTBEPKICHHOTO PUKA30M
MuHncTepcTBa 00pa30BaHUsI U
Hayku P® ot 17.05.2012 Ne 413

Tema 3.2. Ousuko-
XAMHUYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BCIICCTB

Conep:xxanue yueOHOIro MaTepHuaJia

Meramner. O0mme Qu3nyeckue W XUMHUYECKHUE CBOWCTBA METaJUIOB.
CnocoObl monydyeHus. 3HAUY€HHWE METaUIOB M HEMETAJUIOB B MPUPOJE U
KUBHCACATCIIBHOCTH YCJIOBCKA W OPraHu3MOB. KOppO?;I/I?I METaJIJIOB. BHUJBbI
KOPPO3HUH, CIIOCOOBI 3aIIMTHl METAJIIOB OT KOPPO3HUH.
[podeccrnoHaibHO-OPUEHTUPOBAHHOE COJIEPIKAHUE

[IpuMeHeHre MeTaIoB U UX CIUIaBOB.

Hemerannbl. OOuime ¢usnueckue M XUMHYECKHE CBOWCTBA HEMETAJUIOB.
Tunuyneie cBoiictBa HemerawioB IV— VII rpynn. Knaccudukanus wu
HOMEHKJIAaTypa COEAMHEHHH HeMmeTauioB. KpyroBopoTbl  OMOTreHHBIX
3JIEMEHTOB B IIPUPOJE

XUMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEILECTB
(OKCHIIOB, THUJIPOKCHJIOB, KHCJIOT, cojiel U Jp.). 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB MPOCTBIX BELIECTB, BOJOPOJHBIX COEAMHEHHH, BBICIINX
OKCHUJIOB U TUAPOKCHUIOB

.HI/I‘IHOCTHBIC, MCTaIIpCAMETHBIC U
IIpEeIMETHBIC KOMIIETEHIINH B
cootBercTBUM ¢ PI'OC cpennero
o01iero oopa3zoBaHusl,
YTBEPKICHHOTO PUKA30M
MunucrepcTBa 00pa3oBaHus U
Hayku PO ot 17.05.2012 Ne 413
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IpakTnueckne 3anaTuss Ne 4 CocTaBieHHE YpaBHEHUH XUMHYECKHX
peaKkuyii ¢ y4JaCcTUEM IIPOCTBIX M CJIOKHBIX HEOPIaHUYECKUX BEILECTB:
METAJIJIOB U HEMETAJJIOB; OKCHUJIOB METAJUIOB, HEMETAJUIOB U aM(pOTEPHBIX
DJIEMEHTOB; HEOPTraHWYECKHX KHUCJIOT, OCHOBaHMH ©  aM(pOTEPHBIX
TUIPOKCHUIOB; HEOPraHUUYECKUX COJICH, XapaKTepU3yIOIIUX UX CBOICTBA.

Pemienne  NpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKHUX  3aJaHUN  Ha
CBOICTBa, COCTaB, MOJyuyeHHWE M O€30IacHOE MCIOJIb30BAaHUE BaKHEHIIHMX
HCOPTraHNYCCKUX BCIICCTB B 6BITy u HpaKTH‘{eCKOfI JACATCIIBbHOCTH YCJIOBCKA.

Tema 3.3.
WNnentudukanus
HEOPraHMYECKUX
BEILIECTB

Conep:kanue y4eOHOro MaTepuaa

JlaGopaTtopHoe 3ansiTHe Ne 2

JlaboparopHass pabora «UneHTHQUKAIMS HEOPTaHUYCCKUX BEIISCTBY.
Pemenne sxcriepuMeHTaNbHBIX 3a/1a4 [0 XUMHYECKUM CBOMCTBAM METAJIOB
¥ HEMETAJJIOB, M0 PACIIO3HABAHHUIO M TOIYYECHUIO COCAMHEHUN METalIOB H
HeMeTalIoB. MeHTudukanys HeOpraHM4eCKiX BEUIECTB C UCIOIb30BaHUEM
X (PU3HKO-XMMHYECKUX CBOWCTB, XapaKTEPHBIX KAYECTBEHHBIX pPEaKIUH.
KauecTBennsle peakuuu Ha cyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHUOH aMMOHMUS.

KonTtposbnas pabora Ne 2 CBolicTBa HEOPraHUYECKUX BEILECTB

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

2 cemecTp

Pa3znen 4.

CTpOCHl/Ie U CBOMCTBA OpPraHn4e€CKux BEIIECCTB

28

Tema 4.1.

Conep:xxanue yueOHOro MaTepuaJa
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Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHN4YeCKUX
BEILIECTB

[TosBneHue 1 pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [Ipenmer
OpraHUYeCKOM XMMHUHU. MeCTO U 3HaUYEHHUE OPraHUYECKON XUMUU B CUCTEME
€CTECTBCHHBIX HayK.

XHUMHUYECKOE CTPOEHHE KaK IOpSAJOK COEIMHEHUS aTOMOB B MOJIEKYJIE
COIVIACHO MX BaJIEHTHOCTU. OCHOBHBIEC IOJIOKEHUS TEOPUU XMUMHYECKOIO
CTpOEHMS OpraHuyeckux coeuHeHuid A.M. BytiepoBa. YriepoaHslii ckener
OpPraHUYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO
cTpoeHusi Mosekynl. M3omepus u uzomepsl. [loHsATHE O (PYHKIMOHATBHOM
rpynne. Pagukan. [IpuHnune! kiaccupukanuy OpraHMuecKuX COeIUHEHUH.
MexnyHapoaHass ~ HOMEHKJIATypa M [PUHLIMIBIL  HOMEHKJIATYpbl
opranudeckux coefauHeHuil. ITonarue o0 a3oTcopepikalMX COETUHEHHUSX,
OMOJIOTHYECKH AaKTHUBHBIX BelIecTBaX (yrieBojax, JKUpax, Oenmkax u [p.),
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUSAX (MOHOMEp, IOJIMMEp, CTPYKTYpHOE
3BEHO)

IIpakTuyeckoe 3anaTne Ne 5 HomeHkiaTypa OpraHM4e€CKUX COECIMHEHUN
OTJICNbHBIX KJIACCOB (HACBIIIEHHbIE, HEHACBHIIIEHHbIE W aApOMATUYECKUE
YIIEBOAOPOABI, CHUPTHI, (PEHONBI, aJdbAETUABl, KETOHBI, KapOOHOBBIC
kucaotel U Ap.) CocTaBi€HHME NOJHBIX M COKPAILlEHHBIX CTPYKTYPHBIX
dbopMyll OpraHM4YecKuX BEIIECTB OTACIbHBIX KJIACCOB, HCIONB3YS HX
Ha3BaHMUS IO CUCTEMAaTHYECKON M TpPUBHUAJIBLHOW HOMEHKJIAType (ITHIIEH,
aleTHIIeH, THIEepuH, (eHol, GpopMalbaerul, YKCyCHass KUCIOTa, TIHUIMH).
Pacuersl mpocteitmeit (GopMmynbl OpraHMYECKON MOJEKYJbl, HUCXOIS U3
AJIEMEHTHOTO cocTaBa (B %)

JIMYHOCTHBIE, METaNPEIMETHBIE U
MpeMeTHbIC KOMIICTCHIIUH B
cootBercTBUM ¢ OI'OC cpeanero
o0rmiero oopa3zoBaHusl,
YTBEPKJICHHOTO IPUKA30M
MuHncTepcTBa 00pa30BaHUsI 1
Hayku P® ot 17.05.2012 Ne 413

Tema 4.2. CBoiicTBa
OpPTaHUYECKUX
COEeIMHEHUN

Conep:xxanue yueOHOro MaTepuaJa

16

DU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKHUX COCIMHEHUW OTAEIbHBIX
KJIacCOB (OCOOEHHOCTH KIacCU(UKAUA U HOMEHKJIATYpbl BHYTPU KIlacca;
TOMOJIOTMUECKUN pal U obmmiast popmyiia; nzomepus; Gpu3NuecKue CBONCTBA;
XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYESHHUS):

JIMYHOCTHBIC, METANPEAMETHBIC U
MpeMETHbIC KOMIICTCHIIUH B
cootBetrcTBuM ¢ PI'OC cpeanero
o0miero oopa3zoBaHus,
YTBEPXKJICHHOTO IPUKA30M
MunucTepcTBa 00pa3oBaHus U

14




— MpenebHbIe YIIIEBOAOPOAbl (alIKaHbl M IMKJIOANKaHbl). ['opeHne meraHa
KaK OJMH W3 OCHOBHBIX HCTOYHHMKOB TEIJIa B MPOMBIIUICHHOCTH U OBITY.
CpolicTBa MHPHUPOAHBIX YIJIEBOAOPOAOB, HAaxXOXKICHHE B NpUPOJE U
MIPUMEHEHHUE aJIKAHOB;

— HempeneibHble (AIKEHBI, aJKWHbI W alKaJHEHbI) M apoMaTHYeCKHe
yIIIeBOAOpOAbl. ['opeHue ameTniieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOTO
IUTAMEHHU ISl CBAPKU U PE3KU METAIIJIOB

— KHUCJIOPOJCOJIEpKAIEe COCNUHEHUs (CIHUPTBI W (EHOJBI, KapOOHOBBIC
KHUCIIOTHI ¥ 3QUPHI, adbJACTUAbBl U KETOHBI, )KHUPHI, yraeBobl). [IpakTuueckoe
IpPUMEHEHHE  ATUJICHIVIMKONA,  TiumnepuHa,  ¢enoma.  Ilpumenenue
dbopManbaeryaa, aneTanblIeruaa, YKCyCHOM KHUCIOThL. Mplia Kak colu
BBICIIMX KapOOHOBBIX KHCIOT. Moro1iye cBoiicTBa MblIa

— a3oTcojepXKalllue COEOUHEHHs (aMUHbl W aMHHOKHCIOTHI, O€NKH).
BbicokoMOneKysIpHbIE  COEIMHEHUs (CHHTETUYECKMEe M OHOJIOTMYECKHU-
aKTuBHbIE). MoHOMep, HOJIUMEp, CTPYKTypHOEe 3BeHO. I[lommmepusanus
STUJICHA KaK OCHOBHOE HAIlpaBJIEHUE €r0 MCII0JIb30BaHMS.

I'enernueckas cBs3b MEXKAY KJlacCaMHM OPraHUYECKUX COEIMHEHUN

IIpakTnyeckoe 3anmaTme Ne 6 CBolicTBAa OpPraHUYECKUX COEINMHEHUN
OTJIENbHBIX KJaccoB (TpUBHAJIbHAs W MEXAyHapoJHasi HOMEHKJIATypa,
XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJyYEHHs): IpelelibHble (aKaHbl U
LUKJIOAJIKaHbl), HeMNpeneibHble (IKEHbl, QJIKUHBl M alKaJueHbl) U
apoMaTUYeCKHUe YIiIeBOJOPObl, COUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U
3¢upbl,  anbAEruAbl W KETOHbl, aMHHbBI U  aMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUA. 3aJjaHus Ha COCTaBJICHHE YpaBHEHUN
XUMHUYECKHUX PEaKUil ¢ yYaCTHEM OPraHWYECKUX BEIIECTB Ha OCHOBAHUU MX
COCTaBa U CTPOCHUS

IIpakTunyeckoe 3ansaTue Ne 7 CocraBieHue cxeM peakuuid (B TOM 4YucIIe 10
MPeJIOKEHHBIM 1I€TI0UYKaM MPEBpAIleHUI), XapaKTepU3yIOIIUX XUMHUUYECKHE
CBOWCTBA OpPraHUYECKMX COCIMHEHHH OTIENbHBIX KIAcCOB, CHOCOOBI HUX
IOJIyYEHUsI W HA3BAHWE OPraHUYECKUX COCIMHEHHHU MO TPUBHAIBHOM WIIHU
MEXIYHAPOAHOU CUCTEMAaTHYECKOW HOMEHKIIATYPE.

Pemrenne npakTUKO-OpHEHTHPOBAHHBIX TEOPETUYECKUX 33IaHUM HA CBOMCTBA
OpPraHUYECKUX COCIMHEHHUN OTACIIbHBIX KIACCOB.

Hayku PO ot 17.05.2012 Ne 413

JIMyHOCTHBIE, METaNpeAMETHEIE U
IpeIMETHBIC KOMITCTCHIINH B
cootBercTBUM ¢ PI'OC cpeanero
o01iero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MunncrepcTBa 00pa3oBaHUs U
Hayku PO ot 17.05.2012 Ne 413
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JlaGopaTtopnoe 3aHsaTHe Ne 3 JlaGoparopnas pabora «IIpeBparienus
OpPraHUYEeCKUX BELIECTB MpHU HarpeBaHum». IlomydyeHue sTuneHa u u3ydeHue
€ro CBOWCTB. MozenupoBaHuE MOJEKYJI U XMMHUYECKHMX IMPEBpALLECHUN Ha
IIpUMepe ITaHA, STUIIEHA, alleTUJIeHa U JIp.

Tema 4.3.
WNnentudukanus
OpPTraHUYECKHUX
BEILIECTB, UX
3HAYEHUE U
IPUMCHCHHE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
EeITEIbHOCTH
YyeJ0BeKa

Conep:kanue y4eOHOro MaTepuaa

Buoopranmueckue coenuHenus. Ilpumenenue u OuoOrHMYEcKass poOIb
yraeBonoB. OKHUCIIEHHE YIVIEBOAOB — HCTOYHHUK DHEPIrUU  JKUBBIX
opranu3MoB. O0acTH NpUMEHEHHsS aMHHOKHUCIOT. lIpeBpamienus OeiakoB
nuiM B opranusMe. buonornueckue ¢yHkiumu OenkoB. buonoruueckue
¢dyHKIMYM XUpOB. Ponb OpraHmyecKol XMMUHU B PEIICHUH MPOOIIEM THILEBOM
6e3011acHOCTH

Ponp opranmyeckoifi XUMHUM B pEIIEHUU NPOOJIEM HSHEPreTH4ecKon
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MAaTEpPHUAJIOB,
HOBBIX MCTOYHHUKOB OJHEPruu (ajibTepHATUBHBIE HUCTOYHUKU DHEPIHH).
OnacHOCTh BO3JICUCTBUS Ha JKUBBIE OPraHU3Mbl OPraHMYECKUX BEIIECTB
OTJIEBHBIX KJIAcCOB (yTIEBOJOPOABI, COUPTHI, (DEHOIBI, XJIOPOPTaHUUECKUE
MPOU3BOJHBIC, AQJIBACTUALI W  JIp.), CMBICI TOKa3arels TMpPeneabHO
JIOITyCTUMOW KOHLIEHTpaluu

JlabopaTopHoe 3ansitue Ne 4 JlaGoparopnas pabora: «MnenTudukanus
OpPraHUYeCKUX  COEIMHEHMH  OTIENBHBIX  KiaccoB»  MueHTudukanus
OpPraHUYECKUX COEAMHEHUH OTAENbHBIX KJIAcCOB (Ha MpHMEpe allbIeTH/I0B,
KpaxMaja, YKCyCHOU KHUCJIOTHI, OCJIKOB U T.II.) C HCIOJIb30BAaHUEM UX (DU3UKO-
XMMHUYECKHX CBOICTB M XapaKTEpHBIX Kaue€CTBEHHBIX peakiuid. JleHaryparus
Oenka mpu HarpeBaHuWu. LIBeTHble peaknum OenkoB. Bo3HUKHOBEHHE
AQHAJIUTUYECKOTO CHUTHAJa C TOYKH 3PEHUS XUMHUYECKHX IPOLECCOB IPH
MPOTCKAaHUN KAYeCTBEHHON pEaKIMH, TIO3BOJTIONICH WACHTH(QHINPOBATH
MPEUI0KEHHbIE OPraHNYECKUE BEIECTBA

KonTtpoabnas padora Ne 3 CtpykTypa 1 CBONCTBA OPraHUYECKUX BELLECTB

JIMYHOCTHBIC, METANPEIMETHBIC U
MPEeIMETHBIC KOMIICTCHIUH B
cootBercTBUU ¢ PI'OC cpennero
o0miero oopa3zoBaHus,
YTBEPXKACHHOTO MPUKA30M
MuHuCTEpCTBa 00pa30BaHUS U
Hayku P® ot 17.05.2012 Ne 413

Pasnea 5.
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KuneTnyeckue U TepMOANHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKUX peakuii

CxkopocTh
XUMHYECKHUX
peaKuHuii.
XuUMHYECKOE
paBHOBecHE

Conep:xanue y4eOHOro MaTepuaJia

CKOpOCTh peakluu, €€ 3aBUCHUMOCTb OT PA3JIMYHBIX (PAKTOPOB: MPUPOJIBI
pearupymoomux  BEIIECTB, KOHLEHTPALlUM  pEearupyrolux  BEIIECTB,
TeMIIepaTypbl U IUIOIAAN PEAKLIMOHHOM MMOBEpXHOCTU. TernoBele Y3 PeKTsl
XUMHUUYECKHUX PEAKIMH. DK30- U SHAOTEPMUUYECKUE, PEAKLIUH.

OOparuMocTh peakiuil. XUMHUYECKOE PAaBHOBECHE U €ro CMEILEHHUE IO
JeMCTBUEM pa3IHyYHBIX (PAKTOPOB (KOHIEHTPAIMS PEareHTOB WU MPOTYKTOB
peakuMy, JaBJIE€HUE, TeMIleparypa) A CO3AaHUs ONTHMAJbHBIX YCIOBUI
IIPOTEKaHUs XuMudeckux npoueccos. IIpunnun Jle [latense

IIpakTnyeckue 3ansaTuss Ne 8 PenieHne nNpakTHUKO-OPUEHTUPOBAHHBIX
3a7aHuil Ha aHanu3 (AKTOpOB, BIUSIOUIMX Ha H3MEHEHHME CKOpPOCTU
XMMHUYECKON peaKklMH, B T.4. C MO3ULMH 3KOJIOTMYECKH IIeIecO00pa3HOro
NOBE/IEHUS B OBITY U TPYAOBOM AESITEIBHOCTU B LIENSAX COXPAaHEHUS CBOETO
3I0pOBbS M OKpYXarolled NpHUPONHOM cpelpl. PemieHne npakTUKO-
OpPHUEHTHPOBAHHBIX 33JaHUI Ha NpuMeHeHue npuHnuna Jle-Ilarense s
HaXO0X/ICHUs HANPABJICHMS CMEILEHUS PAaBHOBECUS XMMHUYECKON pEakLuu U
aHaJIU3 (PaKTOPOB, BIUSAIOLIUX HAa CMEIIEHNE XUMUYECKOTO PaBHOBECHS

Pa3znea 6.

PacTBOpBI

Tema 6.1.
[TonsiTHe 0 pacTBOpax

Conep:xxanue yueOHOro MaTepuasa

PactBopenne kak ¢usuko-xumuueckuii mpomecc. PactBoprl. CriocoOsl
IIPUTOTOBJIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBast 107151 paCTBOPEHHOTO
BeniecTBa. CMbICH MOKa3aTels MpeaeabHO JOIYCTUMON KOHIEHTPALMU U €T0
HCIIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKON 0€30M1aCHOCTH.

[IpaBuna sK0JIOTMYECKH I11e1eCO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOMH
NESTENIbHOCTH B LEISX COXPAHEHUS CBOETO 3J0POBbsI U OKpYyXKarolien
IPUPOJHON Cpenbl; OMacHOCTh BO3JEHUCTBUS Ha JKUBBIE OPraHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB.

Pemennie npakTUKO-OpMEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN Ha PacTBOPHI,
UCTIOJIb3yeMble B OBITOBOW U MPOU3BOCTBEHHON JEATEIILHOCTH YEIOBEKa

JINYHOCTHBIE, METAIIPEIMETHBIC U
IpeIMETHBIC KOMITCTCHIINH B
cootBercTBUM ¢ OI'OC cpeanero
obmero oopazoBaHus,
YTBEPKJICHHOTO ITPUKA30M
MuHucTepcTBa 00pa30BaHUs U
Hayku P® ot 17.05.2012 Ne 413
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Tema 6.2.
Hccnenosanne
CBOMCTB PacTBOpPOB

Conep:kanue y4eOHOIro MaTepuaJia

JlaGopaTtopHoe 3ansaTue Ne 5 JlaGoparopnas paborta «llpuroroBnenue
pacTBOPOBY. [IpuroToBnenue pacTBOpPOB 3adaHHOW (MaccoBoH, %)
KOHLEHTpaLuu (C NPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMU) U OIIPEJEIICHNE
Cpelbl BOAHBIX pacTBOpOB. Pelienue 3a1a4y Ha MPUTOTOBIIEHHUE PACTBOPOB

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepPKaHMe (COePKAHUE TPUKJIATHOTO MOTYJIs)

Pasznen 7.

Xumusa B 6I>ITy Hu HpOI/ISBOL[CTBeHHOﬁ JACATCJIBbHOCTH Y€JI0BCKAa

Xumus B ObITY U
MIPOU3BOACTBEHHOMN
NEeSITEIbHOCTH
YyeJioBeKa

Coaep:xxanue yueOHOro MaTepuaJia

Hogeitmme nOCTHMXEHHUS XMMUYECKOW HAyKW M XUMHYECKOW TEXHOJIOTHH.
Ponp xuMum B oOecriedeHUH 3KOJIOTMUYECKOM, DHEPreTHYECKON W IHUIICBOM
0C30MaCHOCTH, pa3BUTHH MEIWIMHBL. [IpaBuina Tomcka W aHanm3a
XUMUYECKOH MHGOPMAIMU U3 Pa3IMYHBIX MCTOYHUKOB (Hay4Has W y4eOHO-
Hay4Has JIUTeparypa, CPpeACTBa MacCOBOM MH(pOpMaIuu, ceTh IHTepHeT)

IIpakTnyeckoe 3ansToe Ne 9 Ilouck M aHanu3 KeicoB O NPUMEHEHUU
XAMUYECKHX  BEIIECTB U TEXHOJOTMH C  Y4eTOM Oymyiei
MpOPECCHOHAIBHON JEATEIPHOCTH 10 TeMaM: Ba)KHEHIIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHbIE MaTepuaibl, KpPackH, CTEKJIO, KepaMHKa,
MaTepuaibl I JJICKTPOHHKH, HaHOMAaTepUalibl, TEKCTHJIbHBbIE BOJIOKHA,
UCTOYHUKUA DHEPrHM, OpraHMYeCcKWe ¥ MHUHEpaIbHbIE YAOOpeHus,
JIEKapCTBEHHBIE BEIECTBA, OBITOBASI XUMHSI.

3amuta: IlpencraBnenue pe3ynbTaToB pelieHUS KeWcoB B (opMe MHUHH-
JIOKJIaJla C Mpe3eHTalKe.

Ilpogheccuonanvno-opuenmuposannoe cooepricanue

ITorck 1 aHAJIN3 KEHCOB O MPUMEHEHNH XUMUYECKUX BEIIECTB U TEXHOJIOTUI
B MAIIMHOCTPOEHHUH.

JINYHOCTHBIE, METAIIPEIMETHBIE 1
MpeaMeTHbIE KOMIIETEHIINY B
cootBercTBUM ¢ PI'OC cpeanero
obmero oopazoBaHus,
YTBEPKJICHHOTO ITPUKA30M
MuHucTepcTBa 00pa30BaHUs U
Hayku P® ot 17.05.2012 Ne 413

IIpomeskyTouHas aTTecTAlMSA 1O AUCHUIIMHE (I PepeHuupPOBAHHBIN 3a4eT)

Bcero

78
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3. YCJIOBUSI PEAJIM3ALIMA TPOTPAMMBI  YUEBHOW
JUCHMUILITAHBI

3.1 TpeboBanuss K MHHHUMAJIBHOMY  MAaTepPUATbHO-TEXHUYECKOMY
o0ecrneyeHNI0 y4eOHOM JTMCUMILINHBL:

Peanuszanus mporpamMmbl AUCHUIUIMHBI TpeOyeT Hamuuus y4eOHOro KaOuHeTa
€CTECTBEHHOHAYYHBIX JMCHUILUIMH JUIA NPOBENCHUS 3aHATUNA JICKUMOHHOTO THIIA,
MPAKTUYECKHUX, TAOOPATOPHBIX 3aHATUN, B TOM YHCII€ TPYIMIOBBIX, UHIUBUIYaJIbHBIX,
IIACBMEHHBIX, YCTHBIX KOHCYJNbTAlMK, TEKYLIETO KOHTPOJA M IPOMEKYTOUHOU
aTTeCTalNH.

OcHarenue:

Mebenp u cranuoHapHoe OOOpYyIOBaHUE, B TOM 4YHCIE: IIKad s XpaHEHHUS

y4eOHO-HarasaaubIx mocoouit — 1 mr., [IK- 1 mr., KK manens- 1 mr., npuaTep- 1 mr.,
ckaHep-1 mr.

YyeOHo-iporpaMMHasi  TOKyMEHTaIusi: pabouas TmporpaMma, KajeHAapHO-
TeMaTUYECKU TUIaH. Y4eOHO-MeToauyecKass JOKyMEHTalMs: y4eOHO-METOIUYECKUe
KOMIUIEKCHI TI0 TeMaM JUCUUIUIMHBI JIJIsl 3aHATUM, COOPHUKU TECTOBBIX 3aJaHUN U
CUTYAIlMOHHBIX 3a]1a4 0 TUCIUIUIMHE.

Komnekuust marepuanoB — 12 mr.:

YyIryH U CTallb, HEPTh, TOpd, MUHEPAIbHBIC YIOOPEHUS, MUHEPAJIBI U TOPHBIC
MOPOAbI, CTEKJIO WU HU3ACIHUsA, TOIUIMBO, KayudyK, aJlOMUHUH, TJIACTMAcChl, BOJIOKHA,
METAaJUIbI U CILJIABEL.

[[Tapo-cTepxHEBBIC MOJIEIH.

VYyeOHo-HarI1HbIE TOCOOUS, 00€CTICUMBAIOIINE TEMATUUECKUE UIUTIOCTPALIUU 110
paboueil mporpamMMe JUCHUTLIUHBI.

CTteHa HaCTEHHBIN:

«Ilepunognueckas cucrema xumudeckux seMeHToB .M. MenneneeBay.

[Tmakatsl: « BaxxHeunmme XxapakTepUCTUKH YTII€BOIOPOAOBY,

«IIpenenbHbIC YIIIEBOAOPOIBDY,

«{uknmyeckue yrieBoopoabhy,

«ITUIICHOBLICY,

«JIlneHoBEIEY,

«AIIETHIICHOBEIEY,

«PacnpocTpaHEeHHOCTh XUMHYECKHX JJIEMEHTOB», «XHWMHYECKHE 3HAKU U
ATOMHBIE MacChl BaKHECHIITUX SJIEMEHTOB),

«Mopenb COCTOSIHUSI DJIeKTpoHAa B aTome», «['eHeTmdeckas CBs3b KJaccoB
HEOPraHMYECKUX BEIIECTBY,

«CocraBnenue GopmyJi Coeiy,

«PacTBOPUMOCTD THIPOKCUJIOB U COJIEH B BOJIEY.



3.2. YyeOHO-MeTOANnYECKOe " uHGpOpMALIIOHHOE odecreueHue
peasu3anuu y4eOHOM JUCHUIINHBI
OcHoBHBIE YUeOHbIe U3IaHUs
1. INa6puensa, O. C. Xumus: 10 kmacc: 6a30Bblii ypoBeHb : yueOnuk / O. C.
I"a6puensn, U. I'. Octpoymos, C. A. CnankoB. — 6-¢ u3n. — Mocksa : [IpocBemenue,
2024. — 128 c. — ISBN 978-5-09-112176-6. — TeKcT : 31eKTpOHHBIN // DAEKTPOHHBIN
pecypc nudposoit oopazoBarenshoit cpenbl CIIO PROFobpasoBanume : [caiit]. — URL:
https://profspo.ru/books/132478 (nata ob6pamenusi: 13.11.2024). — Pexxum noctymna:
JUTsl aBTOPU3HP. TOJIb30BaTENEH
2. IMabpuensn, O. C. Xumus: 11 kinacce: 6a3oBbiit ypoBeHb : yueOHuk / O. C.
["abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-e uza. — Mocksa : [IpocBeiienue,
2024. — 128 c. — ISBN 978-5-09-112177-3. — TeKcT : 2JIeKTpOHHBIH // DNEKTPOHHBIN
pecypc mudpoBoii oopazoBarenbHOM cpenpl CI1O PROFo6pa3oBanme : [caiit]. — URL:
https://profspo.ru/books/132479 (nata obpamenusi: 13.11.2024). — Pexxum goctymna:
s apropusup. [lonp3oBarTenen
3. Pymsutuc, I'. E. Xumwus: 0a30Bblifi ypOBEHb : YYEOHUK JId
0o0pa30BaTeNbHBIX OpTaHM3AlMN, PEeaTU3yIIMX 00pa30BaTelIbHBIE MPOTPAMMBI
cpeanero npodeccuonanbHoro oopazosanus / I'. E. Pymsutuc, ®@. I'. denpaman. —
Mockga : IIpocsemenne, 2024. — 336 ¢. — ISBN 978-5-09-111351-8. — Texkcr :
ANEKTPOHHBIN // DneKkTpoHHBIM pecypc mudpoBoi obOpazoBatenbHOl cpenpl CIIO
PROFo6pazoBanue : [caiir]. — URL: https://profspo.ru/books/139416 (nmara
obOpamenus: 13.11.2024). — Pexxum ocTyma: Jj1si aBTOPU3HUP. MOJIb30BATENCH
JlonoiHUTE IbHbIE Y4eOHbIe U3IaHusl
5. Xumus: 3agaun u ynpaxkuenus/ Epoxun IO.M. - 1-e uzn. — M.: Akagemus,
2019.- 288c.https://academia-library.ru/
6. Apremenko A.U. Opranndeckas xumus: yueonuk /A.H.Apremenko.- 5-e u3m.,
ucthp.- u gon.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050
7. I'muaka, H.JI. O0masa xumus : yueobnoe nocooue / I'muaka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/
HNuTepHer-pecypcesnl
8. www.pvg.mk. ru (omumnuana «[lokopu BopoOseBbI TOphI»).
9.www.hemi.wallst. ru (O6pazoBaTenbHbIN CAaUT IJIs MTKOTBHUKOB « X UMUS ).
10.www.alhimikov.net (O6pa3zoBaTenbHbII CAUT AJI IIKOJIEHUKOB).
11. https://profspo.ru/
Metoanueckue ykazaHus JJsi 00y4arOIMUXCS M0 OCBOEHUIO TUCIANIMHBI
11. Meroanueckue ykazanusi AJisi 00y4YarOIIUXCs 1O BBHIOJTHEHHUIO MMPAKTUYECKHIX
pabor.
12. MeTtoauyeckue yka3aHus Uit 00y4YaromuXcs 0 BBIMOTHEHHUIO J1a00paTOPHBIX

pabor
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS JYYEBHOM
NCIHUIVINHBI

4.1. dDopMbI M METObI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHUs!

(I)OprI H METO/bI

Pe3yabTarsl 00y4yeHus KOHTPOJISI M OLEHKHU
pe3yJbTaToB
00y4eHust

JUYHOCMHbLE: Texymui KOHTPOJIb:

- OCO3HaHHWE OOYYAIOUIUMHUCA POCCHMCKON  TIpakIaHCKOM | - ONMPOC YCTHBIN

UJICHTUYHOCTY; (ppoHTaNBHBI);

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U | - BHIIIOJIHEHUE

CaMOOIPEEIIECHHUIO; nabopaTopHOI

- HaJIM4re MOTUBALIMU K OOYYEHHIO U TMYHOCTHOMY Pa3BUTHIO; paboThI;

- IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHEH MO3ULIWHU JHYHOCTH | - BHIIOJHEHHE
Ha OCHOBE JIyXOBHO-HPAaBCTBEHHBIX II€HHOCTEH HaponoB Poccuiickoil | mpakTuyeckoi
denepanuy, UCTOPUYECKHX M HAMOHAIBHO-KYJIBTYPHBIX TPaIUIUHA, | pabOTHI
(hopMHUpPOBaHHUE CUCTEMbI 3HAUUMBIX IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, | (MHIMBUAYyaJIbHAS
AHTUKOPPYILIUOHHOTO MHPOBO33PEHHUS, NMPABOCO3HAHUS, IKOJIOTUUYECKOU | opMa pabOThI)
KYJIbTYpBbl, CIOCOOHOCTH CTaBUTb LEJIU U CTPOUTD )KU3HEHHBIE IUIAHBI;

- YyBCTBO TOPJOCTH M YBAXEHHS K HCTOPUUM W JOCTIOKEHUSM | [IpoMexyTouHas
OTEYECTBEHHON XMMUYECKON HayKH; XUMHUECKH I'PaMOTHOE MTOBEJICHHE B | aTTecTalus B popme:
npoeCCHOHATPHON JIeATENFHOCTA W B OBITYy Tpu oOpameHuu ¢ | 1 cemectp - apyrue
XMMHUYECKMMH BEIeCTBAaMM, MaTepHajJaMU U MPOLIECCAMU; (bopMBI KOHTPOJIS

- TOTOBHOCTH K WPOJOJDKCHHIO OOpa30BaHMs M MOBBIMIECHUS | (CpeaHHi 6a mo
KBaIM(pUKAIMK B M30paHHOM MNpOPECCHOHATBHON JEATENbHOCTH U | TEKYLIUM OLlEHKaM
00BEKTHBHOE OCO3HAHUE POJIH XHMUYECKUX KOMIIETCHIIUH B 3TOM; yCIIEBaEMOCTH)

- YMEHHE HCIIOJIb30BaTh JOCTH)KEHHUS] COBPEMEHHOM XMMHYECKOl | 2 cemecTp —

HAyKH M XUMHAYECKHX TEXHOJIOTHH Ui TIOBBIIICHHUS COOCTBEHHOTO | MU PepeHIIMPOBAHHBIN
UHTEJUIEKTyallbHOTO ~ pa3BUTUS B  BBIOpaHHON mpodeccuoHalbHON
NeSITeTbHOCTH;

Memanpeomemuule:. Merton npoBeneHust

- OCBOCHHBIE OOYYAIONIUMHCS MEXIIPEIMETHBIE TMOHATHS | | IIPOMEKYTOYHON
YHHUBEpCaJbHblE yueOHble AEHUCTBHS (peryisaTuBHBIE, MO3HABATEIbHbIE, | aTTECTAIL[H 2
KOMMYHUKATHBHEIE); ceMecTpa: BHIITOJIHEHUE

- CIIOCOOHOCTh MX HCHOJb30BaHUS B IO3HABATEIbHONH M | KOMIIJIEKCHOT'O 33/1aHUS
COITMAIIBHOW MPAKTHKE, TOTOBHOCTh K CAMOCTOSITEIIbHOMY TTAHHPOBAHUIO
U OCYIIECTBJIICHUIO Y4eOHOH JeATeNbHOCTH, OpraHu3aluu Y4eOHOro
COTPY/ZIHUYECTBA C MEJarOrMYeCKUMH PaOOTHUKAMHU M CBEPCTHHKAMH, K
YUYacCTHIO B TOCTPOCHUH UHIMBUIYAIbHOM 00pa30BaTeIbHOM TPAeKTOPHUH;

- OBJIQJICHUE HABBIKAMH YYeOHO-MCCIIeIOBATEIHCKON, IIPOCKTHOM 1
COLIMAJIBHON JeSITebHOCTH;

- WUCTONB30BaHWUE  PA3IMYHBIX  BHUJIOB  IIO3HABATEIHHOMN
NesTeIbHOCTH U OCHOBHBIX HMHTEJUICKTYaIbHBIX Onepanuil (MOCTaHOBKU
3amaun, (OPMYJIHPOBAHMS THUIOTE3, aHAM3a W CHUHTE3a, CPAaBHEHHS,
0000IIIeHUs, CHCTEMAaTU3allM, BBISBICHUS MNPUYMHHO-CIEICTBEHHBIX
CBSI3€H, MOMCKAa aHaJIOroB, (DOPMYIMPOBAHUS BBIBOJOB) JUISl PELICHUS
MOCTaBJICHHOW 3a/laud, NPUMEHEHHE OCHOBHBIX METOOB IO3HAHHUS
(HaOnrofeHusl, HAy4YHOTO OKCIIEpUMEHTa) Uil HW3Y4YeHHs pa3IMuHbIX
CTOPOH XMMHUYECKUX OOBEKTOB M MPOLECCOB, C KOTOPHIMH BO3HHMKAET
HE00XOIMMOCTh CTAJIKUBAThCs B MpodecCHOHATIBLHOM cdepe;
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- WCIOJb30BAaHUE pA3IUYHBIX MCTOYHUKOB JUI IOJy4YEHUs
XMUMHUYECKOM HH(pOpMAllUM, YMEHHE OLEHUTh €€ JIOCTOBEPHOCTh IJIs
JOCTHKEHHS XOPOUINX Pe3yJIbTaTOB B MPO(ecCHOHANBHOM chepe;
npeAMeTHbIC:

- c(hopMUPOBAaHHOCTH NPEACTABICHUI: O MaTEPUATHHOM EIUHCTBE
MHPA, 3aKOHOMEPHOCTSX U [I03HABAEMOCTH SIBJICHUN NPUPOJIBL; O MECTE U
3HAUEHUU XUMHM B CHUCTEME €CTECTBEHHBIX HAayK U €€ polu B
o0ecrneyeHnn yCTOMYMBOIO Pa3BUTUS YEJIOBEUECTBA: B PELICHUH MPoOIeM
HKOJIOTUYECKOM, YIHEPTeTHUECKOW U MUIIEBON 0€301MacHOCTH, B Pa3BUTHU
MEIULUHBI, CO3/JaHUHM HOBBIX MaTepUAJIOB, HOBBIX MCTOUHUKOB SHEPIHH,
B 00€CIIeYeHUH PAlMOHAIBHOIO MIPUPOIOIIONB30BaHMS, B (HOPMUPOBAHUH
MHUPOBO33pEHUsI U OOIIeH KyJIbTypbl YElIOBEKa, a TAKKE IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOMN Cpe/Ie;

- BJIAJICHHE CUCTEMOM XMMHYECKHUX 3HAHWH, KOTOpas BKIOYACT:
OCHOBOIIOJIArarolue TIOHATUS (JOMOJHUTEIbHO K CHCTEME IOHATUMN
0a30BOr0 YpOBHS) - H30TOIbI, OCHOBHOE M BO30Y>KIECHHOE COCTOSIHHUE
aToMa, TMOpuAM3als aTOMHBIX OpOUTalIel, XUMUYECKas CBA3b («G» U «T
— CBSI3b», KpaTHbIE CBS3M), MOJIApHAs KOHLEHTpalMs, CTPYyKTypHas
dbopmyia, wu3oMepus (CTpyKTypHas, TeoMeTpudeckas (IHC-TpaHC-
u30Mepusi), THUIIBI XHMHYECKUX peakuuid (romMo- U TreTeporeHHbIE,
oOpatumble W HEOOpaTHMbIE), pPACTBOPHI (UCTHHHBIC, AHMCIIEPCHBIC
CHCTEMbl), KPHUCTAUIOTUAPATHI, CTENEHb JUCCOLMALUHU, 3JIEKTPOJIM3,
KpPEeKUHT, pUGOPMHHT); TEOPUH M  3aKOHBI, 3aKOHOMEPHOCTH,
MHUpPOBO33pDEHUYECKME  3HAHUA, JIeXKallde B  OCHOBE IOHUMAaHUsA
IIPUYUHHOCTY M CHUCTEMHOCTH XHUMUYECKUX SBJICHHUI, COBPEMEHHBIE
IIPEJICTAaBICHHUS] O CTPOCHUU BEIIECTBA HAa aTOMHOM, MOJIEKYJISIPHOM U
Ha/IMOJIEKYJIIPHOM YPOBHSX; IIPEJCTABICHUS O MEXaHU3MaX XUMHUECKUX
peakuui, TepMOJAMHAMUYECKUX U KUHETHYECKHUX 3aKOHOMEPHOCTAX HX
IIPOTEKAHNS, O XHMHYECKOM DPABHOBECHM, JUCIEPCHBIX CHCTEMAX,
(akToNOrMUecKue CBEIEHUS O CBOWCTBAaX, COCTaBe, IOIYYEHUH U
0€30IaCHOM  KCIIOJIb30BAaHMM  BAXKHEMIIMX  HEOPraHUYECKUX U
OpPraHMYECKUX BEILECTB B OBITY U MPAKTUUECKOHN IE€ATEIbHOCTH YEJIOBEKA;
O0IIMX HAy4yHBIX MPUHIMIAX XUMHYECKOTO MPOMU3BOJCTBA (Ha MpHUMEpe
MIPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJ]a, IepepaboTKu
HePTH);

- c()OpMUPOBAHHOCTb YMEHUN BBISBIIATH XapaKTEpHbIE MPU3HAKU
U B3aMMOCBS3b M3YyYEHHBIX IIOHATUMN, NPUMEHATH COOTBETCTBYIOILNE
MOHATHUSL TPU ONHMCAHWU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OpPraHMYECKHUX BEIIECTB M MX NPEBPALICHHM; BBIABIATH B3aUMOCBS3b
XUMHUYECKUX 3HAaHUM C TOHATUAMU M TPEACTaBICHUSAMH JIPYyrHX
MpeaMeTOB /1715 00Jiee OCO3HAHHOTO MOHUMAaHMSI U OOBSICHEHUS CYIIIHOCTH
MaTepUaIbHOTO €IMHCTBA MMPA; UCIIOJIb30BaTh CUCTEMHbBIE XMMHUECKHE
3HaHUS Ui OOBSICHEHUS M TPOTHO3HPOBAHUS SIBICHUHM, HMEIOIIUX
€CTECTBEHHOHAYYHYIO PUPOY;

- c(OpPMHPOBAHHOCTh YMEHHH HCMOIb30BaTh HAUMEHOBAHHUS
XUMHUYECKUX COEIMHEHUN MEXIyHapOJHOTO COI03a TEOPETHYECKOH U
MPUKJIAHON XMMHUM U TPUBHAJIbHBIE HA3BAHUS BEIIECTB, OTHOCSIINUXCS K
M3Y4YEHHBIM KJlacCaM OPTraHWYEeCKUX M HEOPraHWYeCKHUX COEAMHEHUN;
UCMOJb30BAaTh XMUMHMYECKYI0O CHMBOJIUKY Ul COCTaBieHUs (opmyi
HEOPraHMYECKUX  BEIIECTB,  MOJIEKYJSIPHBIX M CTPYKTYpPHBIX
(pa3BepHYTHIX, COKpAIlEHHBIX W CKEJETHBIX) (OPMYJT OpraHUYECKHX
BELIECTB; COCTABISATh YPABHEHUS XUMUYECKUX PEAaKLIUN U pacKphIBaTh MX
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CYILIHOCTb: OKHUCIJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUN MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOIO OajlaHCa 3TUX peakluil; peakuuil MOHHOTrO
oOMEHa MyTEeM COCTABJIEHUS HMX TOJHBIX W COKPAIIEHHBIX HOHHBIX
ypaBHEHMH; peakuuil ruaposu3a, peakuuil KomIsekcooOpa3oBaHus (Ha
IpUMepe TUAPOKCOKOMIUIEKCOB LIMHKA W aJIOMUHUSA); IOATBEPXKIATh
XapaKTepHble XMUMHMYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMU
9KCIIEPUMEHTAMH U 3aIIUCSAMU YPAaBHEHUN XUMUYECKUX PEaKLU;

- c(OpMHPOBAHHOCTD yMEHUH KJIaccu(UIMPOBAThH
HEOPraHWYECKUE M OpPraHMYECKHE BEIIECTBA M XUMHUYECKHE PpEaKLMH,
CaMOCTOSITEJIbHO BbIOMPATh OCHOBAHUS M KPUTEPUU IS KiIacCUpUKaLUN
U3y4aeMbIX XHMHYECKHX OOBEKTOB; XapaKTepU30BaTh COCTaB U
BaXKHEHIIME CBOICTBAa BELIECTB, NPHHAUICKAIMUX K OINpPEIEIeHHBIM
KjlaccaM M TpyIlIlaM COEJUHEHMH (IIpOCThle BEILECTBA, OKCHJIBI,
TMJIPOKCUBI, COJIH; YIJIEBOAOPO/bI, MPOCThIe 3(PUPHI, CIIUPTHI, (HEHOIBI,
aJIbJIETU/Ibl, KETOHbI, KapOOHOBBIE KHUCIIOTHI, CJIOXHBIE 3(UPBI, KUPBI,
yIJI€BO/bI, aMUHBI, AaMUHOKHUCIIOTBI, OEJIKN); IPUMEHSATh 3HAHHSI O COCTaBe
U CBOMCTBaxX BEIIECTB JJIs HKCIEPUMEHTAIBHOM NPOBEPKU TIMIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEH NPOTEKaHMs XMMUYECKUX peakuuil u
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHHUS,

- c(hopMUPOBAHHOCTb YMEHHMH MOATBEP)KIAAaTh HAa KOHKPETHBIX
IpUMepax  XapakTep  3aBUCUMOCTH  PEAKIMOHHOM  cIocOOHOCTU
OpPraHUYECKUX COEIMHEHUH OT KPaTHOCTU M THUIIa KOBAJEHTHOM CBS3U
(«o» M «m — CBSI3b»), B3AUMHOI'O BJIMSIHMSI aTOMOB W TPYIIl aTOMOB B
MOJIEKyJlaX; a TakXke OT OCOOCHHOCTEH pealu3alud pasIndHbIX
MEXaHHU3MOB IIPOTEKAHUsI peaKLnii;

- chopMHUPOBAaHHOCTH YMEHHH XapaKTEepPH30BaTh HIICKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U BO30Y>XJICHHOM COCTOSSHUM) U MOHOB
XUMHUYECKUX 371eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst [1.1.
MenzeneeBa 1 UX BaJEHTHBIE BO3MOXHOCTH, UCIIOJIb3Ys TOHATHUS «S»,
«p», «d-37EKTPOHHBIC» OPOUTAIH, YHEPreTUYECKUE YPOBHHU; OOBICHSTH
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHYECKHMX DJJIEMEHTOB U
o0pa3yeMbIX MU COETMHEHUH 10 epUOoiaM U TpyMIaM;

- BJIAJICHUE CHCTEMOH 3HAHMH O METOJaX HAY4YHOIO ITO3HAHUS
SIBIIGHUN TPUPOJIbI, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaX U YMEHUSIMHU
IIPUMEHSITh 3TU 3HAHUS IIPU SKCIIEPUMEHTAIBLHOM UCCIIEI0BaHUH BEILIECTB
u A7 OOBSICHEHHUS] XUMUYECKUX SIBIICHUM, NMEIOLUX MECTO B MPHUPOJE
IIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA U B IIOBCEHEBHON KU3HU;

- cOpMHpPOBAHHOCTH YMEHUIl NPOBOAUTH  pacueThl IO
XUMHUYECKMM (opMyslaM U ypaBHEHMSM XHUMHYECKHX pEaKkIuid ¢
WCIIONB30BaHUEM  (PU3MYECKUX BeIMYMH (Macchl, oOObemMa Tra3oB,
KOJINYECTBA BELIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: pacyeThl MO0 HAXOXKJIECHUI0O XUMHUYECKOW (POpMyJIbl BELIECTBa;
pacueTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa pPEeaKIuH,
€CJIM OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BHJE PACTBOpA C OINpeIeIeHHON
MaccoBOM J10JIeil pacTBOPEHHOI'O BEIIECTBA MJIM JaHO B M30bITKE (MMeeT
MIPUMECH); pacdyeTbl MacCOBOW MM OOBEMHOM JOJM BbIXOAA MPOAYKTa
peakIMu; pacdyeTsl TermaoBoro 3¢dexra peakiuii, 00bEeMHBIX OTHOIICHUI
ra3os;

- c(OPMHUPOBAHHOCTh YMEHUH NPOTHO3UPOBATH, AHATU3UPOBATH U
OLICHMBATh C TIO3MIMH 53KOJOTMYECKOW Oe30MacHOCTH IOCIEICTBUS
OBITOBOM M TMPOM3BOACTBEHHON MAEATENIbHOCTH 4YEJIOBEKa, CBSA3aHHOU C
nepepaboTKOM  BEUIeCTB; HCIOJb30BaTh MOJYUYEHHBbIE 3HAHUS JJIs
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MPUHATHS TPAMOTHBIX PEIICHUH TpOoOJieM B CUTYalMsIX, CBSA3AHHBIX C
XUMHUECH;

- chopMHpPOBAaHHOCTH, YMEHHI CaMOCTOSITEIIBHO TUIAHUPOBATh W
MPOBOAUTh XUMUYECKUHN HKCIEPUMEHT (IIOJIyYeHHUE U U3YUYCHHE CBOWCTB
HEOPraHUYeCKHX U OPraHUYECKHX BEIIECTB, KAYECTBEHHBIC PEAKIUU
yIIEBOJOPOAOB  Pa3jMYHBIX  KJIACCOB M KUCJIOPOJCOJEpKalIiX
OpraHUYECKUX BEIIECTB, pEIICHUE OSKCIEPUMEHTAIBHBIX 3a/ay [0
pacrmo3HaBaHUIO HEOPTaHWYECKUX M OPraHMYecKHX BEUIeCTB) C
COONIOZICHHEM TIpaBUJ 0OE30MacHOTO OOpalieHuss C BeUIeCTBAMH U
nabopaTopHbIM 000pynOBaHUEM, (OPMYIUPOBATH LENU HCCIIETOBaHMUS,
MPEeIOCTaBIATh B pasaU4HON (opme pe3ynabTaThl OIKCICPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

- ¢(hOpMHUPOBAHHOCTh YMEHUH OCYIIECTBIIATH IeJICHAPABICHHBIN
MOMCK XMMHUYECKON MH(pOpMAIMU B PA3IMYHBIX UCTOYHHKAX (HayudHas U
y4eOHO-Hay4YHas JIMTEparypa, CpeICTBAa MaccOBOM HH(pOpMamuu, CeTh
WuTepner wu  Apyrue),KpUTHYECKH  QHAU3UPOBATH  XUMHYECKYIO
nH(popmanuto, nepepadbaTbiBaTh €€ M HCIIOJIB30BaTh B COOTBETCTBHH C
MOCTaBIICHHOM y4eOHOI 3a/1aueii;

- chOpMHUPOBAHHOCTH  YMEHHH  OCO3HaBaTh  ONACHOCTh
BO3JICHCTBUSI Ha >KMBBIE OPTaHU3MBI OMPEEICHHBIX BELIECTB, MOHUMAs
CMBICJI IOKA3aTeNs MPEAEIbHOM JOIYCTUMOM KOHIICHTPALMH, U ITOSICHATD
Ha MpUMepax CHOcOObl YMEHbBIIEHUS W MPEJOTBPAIICHUS HX BPEIHOTO
BO3JICMCTBUSI HA OPTraHU3M YEJIOBEKa.

4.2. (I)OH)I OIICHOYHBIX CPEACTB AJdA MNPOBCACHUIA TEKYHIECI0 KOHTPOJA M
HpOMeH(yTOqHOﬁ aTrecranmumn oﬁyqaloumxcn o IMCIMIIJIMHE

IMoka3zaTejn U KpUTEPUHU OLIEHNBAHUS KOMIIeTEeHIIHIA
[lokazaTenn © KpUTEpUM OIICHUBAHUS KOMIICTCHIIMM, OIKCAHUE IIKaJl
OIICHUBAHUS COJACPIKATCS B MPUIIOKeHuH 1.

KoHTposbHbIE 1 TECTOBbIE 3aIaHUS
KoHTponbHbIE 3a/1aHus COIEpKATCS B MPUJIOKeHnH 1.

MeToauyeckue MaTepuaJibl
MeTtonuueckue maTtepuainbl, OMNpPENESoe MPOLEIypbl OLICHUBAHUS 3HAHMM,
YMEHUH, XapakTepu3yomux (OpMUpOBaHME  KOMIIETEHUMH, colepKarcsi B
MPUIIOKEHUN 1.

25



IIpuaoxenne 1
KoHTpo/1bHO-01IeHOYHBIE CpeACcTBa
JJISl IPOBe/ACHUS MIPOMEKYTOYHOM aTTecTALMH 10 AN CHMILIMHE
O.07 XUMUs

1.1. ®opma npoMe:KyTOUHOI aTTecTanuu: 1uddepeHInpoBaHHbIN 3a4eT (2 ceMecTp).
1.2. Cucrema oueHMBAHUS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OneHuBaHue  pe3yjbTaTOB  BBINOJHEHWS  3aJaHUA  NPOMEXYTOYHOM  aTTecTaluu
OCYILECTBIISIETCSA HA OCHOBE CIIEAYIOLIUX IPUHIIUIIOB:

JIOCTOBEPHOCTH OLIEHKM — OLIEHUBAeTCs YpPOBEHb C(HOPMUPOBAHHOCTU 3HAHUM, yMEHHH,
MPAaKTUYECKOTO OMbITa, OOMUX M TNPO(EeCCHOHANBHBIX KOMIETEHIMH, MPOJeMOHCTPHUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHUs;

aZICKBATHOCTHU OLICHKHM — OIICHKA BBIIIOJIHCHUA BaIIaHI/Iﬁ A0JDKHa IMPOBOJUTHCA B OTHOIICHWUN
TeX KOMIETEHIN, KOTOpble HE00X0AUMBI AJ1s1 3(PPEKTUBHOTO BBHIIOIHEHUS 3a/1aHUS;

HAaOACKHOCTH OLCHKH — CHCTEMa OICHUBAHHS BBIIIOJIHCHUA 321[[8,HI/H>'I JOJDKHa 06HaI[aTI)
BBICOKOM CTENEeHbIO YCTOHYMBOCTH IpPHU HEOJHOKPATHBIX OLIEHKAaX YPOBHS CHOPMHPOBAHHOCTH
3HAaHWH, yMEHUH, TPAKTUYECKOTO OIBITA, OOIINX U MPO(HECCHOHATBHBIX KOMIIETCHIIUH 00YyYarOIXCs;

KOMILJIEKCHOCTH OLIEHKH — CHUCTEMa OLEHUBAHMS BBIOJHEHMs 33JaHUIl JOJKHA IMO3BOJIATH
MHTETPATHUBHO OLICHUBATh O0IIHE U MpOodhecCuOHATbHbIE KOMIETEHIIMN 00yYaroIuXCsi;

O0BEKTUBHOCTH OLIGHKM — OLEHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJaHUM JOJDKHA OBbITh
HE3aBUCHUMOH  OT  OCOOEHHOCTeH  NPO(PECCHOHANBHON  OpHUEHTAMM  WJIM  [PEINOYTCHUH
IIperno/iaBaTesiei, OCyIeCTBIAIONIX KOHTPOIb WM aTTECTALMIO.

[Tpu BBINOSIHEHUU MPOLIETYP OLIEHKH 3a1aHUH UCIIOTIB3YIOTCS CJIEAYIOIINE OCHOBHBIE METO/IbI:

- METOJ pacueTa NepBUYHBIX OaJlIOB;

- METOJ pacueTa CBOJHBIX OaJIJIOB.

Pe3ynbTaThl BBIMOJHEHHUS 3a/laHUM OIIEHMBAIOTCS B COOTBETCTBHUM C pa3pabOTaHHBIMU
KPUTEPUAMHU OLICHKU.

Hcnonb3yercs natu OanbHas IIKaja Ul OLIEHUBAaHUS pe3yJIbTaTOB 00YUYEHUSI.

[TepeBoj msiTh OanbHOM IIKAJIbI YY€Ta PE3yJIbTAaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJIy:

Ounenka Konn4yectBo 0a/1510B, HAOpaHHBIX 32
BBINOJIHEHHE TEOPETUYECKOI0 U NPAKTHYECKOI 0
3aJaHusl, CPeIHUH 0aJ1J1 0 HTOraM aTTeCTALMH

O1eHKa 5 «OTINYHOY 4,6-5
OueHka 4 «xopoioy» 3,6-4,5
OreHka 3 «yJ0BJICTBOPHUTEITHHO 3-3,5
Omenka 2 <29

KHCYIOOBJICTBOPHUTCIBHO)

1.3. KoHTpPOJILHO-01IeHOYHbIE CPeCcTBA
1.3.1 3apanmue:
3amanme:
1.TectupoBanmue.
2. Pemenne 3agaun.

IIpuMepHBIe BONPOCHI TECTUPOBAHUS
B 3agannax 1-20 BbIOepH NPABHJILHLIA OTBET M MOTYEPKHH €ro.
IIpaBHJILHBIA OTBET MOKET ObITH TOJLKO OJUH.
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rwnnRrY o kr? rodvrRrY ronveRr® rovRr® rodverD ronveRP R -

= -

. Katnons! — sr1o:

. ITonoxuTebHbIEC HOHBI,
. OTpI/II_[aTCJIBHBIe HOHBI,
. 'mapatupoBaHHBIE IMOJOKUTEIBHBIC HOHBI;
. I'mapatupoBaHHbIE OTPULIATEIILHBIC HOHBI.

pH umerot 3Hauenue 5,5:

. llemounas;

. Cimabo memoyHas;
. Kucnornas;

. Helitpanbhas.

Crenenp aucconuanyy paBHa 1:
.Y CHJIBHBIX 3JIEKTPOJIUTOB;
.Y c1a0bIX 3JEKTPOJIUTOB,;

. Y a30TUCTOM KUCIIOTHI;

. Y yroJIbHOM KHUCJIOTHI.

BoccranoBurens - 3T0 BEIIECTBO:
. Otparoiiee 31eKTPOHBL;
. [IpuHHMMaromiee 27EeKTPOHBI;
. Kucnopon.
. Bonopon

I'mppoxenn HaTpus — 310:

. lemnoub HATpHUS;

. Okcup Hatpus;

. A30THUCTOKHCIIBIM HATPHIA;
. CepHOKUCIIBII HaTpHA.

Oxcua KaIbIus — 3TO:

. OcHOBHOM OKCHJT;

. I'mopoxcunpn;

. KuciorHelii okcu;
. Kucrnora.

XJIOpPUCTBIN HATPHUIL:

. XIIOpUJ HATpUS;

. Okcup Hatpus;

. I'mapoxcun Hatpus;
. XJIOpHT KA.

T"aménas u3BecTb — ITO:

. 'mapokcun kanpuus;
. KapOonat xanbuus;

. Okcup KajabIus;

. Oxcupn Hatpusl.

T"anoren — 3t1o0:

. drop
. Kucnopon
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3. Harpuit
4. XKemneso

No ok o

13.

Awnh e

1

15.

Awnh e

Hwn e O

wN e

BonNpED

rwpR P

Jlakmyc — KpacHBIN:

B mienounoit cpene;

B HenTpansHO# cpene;

B xucnotHoi cpene;

B cnaboménounoit cpene.

Ilepponnueckuil 3aKOH OTKPBLI:

J.1. Mennenees;
C. Appenuyc;
C.B. JleGenes;
A.M. Bytnepos.

BemectBa, KOTOpBIE IPOBOAAT 2JIEKTPUUECKHUM TOK:

DIEKTPOJIUTBHIL;
Heanextponutsi;
JuctuniaupoBaHHas BoJa.

QHGKTp OJIMTUYCCKYIO JUCCONHUALUIO OTKPBII:

C. Appennyc;
C.B. JleGenes;
H.H. Ceménos;
H.H. 3unwun.

[Tpumep meno4u — 31o:
I'mapookcun meau (11);
I'mapooxkcun xenesa (I11);
I'mapookcun natpust (1);
I'mapookcun nuaka (11).

Jucconuanus — 3To:
Pacman;
3amelnieHue;
O0OMmeH;
I'unpuposanue.

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

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

PacTtBOp ritoko3si;

PacTtBOp caxapo3ssl.

['oMoreHHbI€ CUCTEMBI — 3TO:
PacTBOp yKCYCHOM KUCIOTBHI;
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JIumda;
«3BecTKOBOE MOJIOKOY;
TymaH.

Hwn

18. MexaHu3M 3JeKTPOIUTUYECKON TUCCOLUALUU ObUT OTKPBIT:
N.A KaGnykoBbiMm;

C.Appennyc;

H.H.CemcHOBBIM;

Bant-T'opdom.

Awnh e

19. CepHas KuCI0Ta — 3TO:

Cnabast KHCIoTa;

CunbHas KUCIIOTA;

OnHOOCHOBHAS KHUCIIOTA;

OaHOOCHOBHASI OSCKUCIIOPOHAS CHIIbHAS KHCIIOTA.

Awnh e

B 3aganusx 21-24 Heo0X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKAV COAEPKAHHEM IIepBOro H
BTOPOro cT0J0NOB. OTBET 3aHChLIBACTCA B TA0JIHILY.

21.YcraHOBHTE COOTBETCTBHE MEKIY (POPMYIIOH BEIIECTBA U KIACCOM/TPYIIIOH,
K KOTOPOMY(-0if) 3TO BEIIECTBO MPUHAIICKUT: K KaXKJI0M MO3ULINY,
0003HauYeHHOM OYKBOM, M010EPUTE COOTBETCTBYIOILYIO O3UIINIO, 0003HAYEHHYIO

nudpoi.

®OPMVIJIA BEHIECTBA KJIACC/TPYIIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHJIbI KUCIIOTHBIE

B) NO 3) okcuabl Heconeoopasyrolme

4) CON KUCTIBIC
22. YcTaHOBUTE COOTBETCTBUE MEXAY (OPMYIIOi BellecTBa U KJIaCCOM/TPYMIIOi,
K KOTOpOMY(-0¥) 3TO BEIIECTBO MPUHAJIEKUT: K KaXkKI0H MO3ULIHH,
0003HaueHHOI OYKBOM, M0I0EPUTE COOTBETCTBYIOIIYIO MO3UIIUIO, 0003HAYEHHYIO

uudpoi.

A) Cr(OH)2NO3 1) cMmeraHHas COMb
B) Cr(H2PO4)3 2) Kucnas coJb

B) KCr(S04)2 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBHE MEXKIYy Ha3BaHHEM BEIIECTBA U KIJIACCOM/TPYIIION,
K KOTOPOMY(-0if) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3UIINH,
0003HaYeHHOM OyKBOH, MOAOEPUTE COOTBETCTBYIONIYIO MTO3ULIMIO, 0003HAYEHHYIO

UG poil.

A) SO4 1) conb

B) CuCl» 2) KUCIIoTa

B) HBr3) pactBopumblii THAPOKCHU

I') MnO 4) KUCIOTHBIN OKCHUJ]

5) OCHOBHO# OKCHJT

24. YCcTaHOBUTE COOTBETCTBHE MEX Iy (OPMYIIOi BEIIecTBa U KJIaccOM/TPYyIIION,
K KOTOpOMY(-0#1) 3TO BEIICCTBO MPUHAJICKHUT: K KKIOW MO3UITUH,
0003HaYeHHOI OYKBOM, M010EPUTE COOTBETCTBYIOMIYIO MO3UIIUIO, 0003HAUEHHYIO

nudpoi.

A) Cr(OH)2NOs3 1) cmemanHas conb
B) Cr(H2PO4)3 2) Kucnas coJb

B) KCr(S04)2 3) OCHOBHas COJb

4) nBoitHas coib
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B 3aganuax 25-28 orBeT HE00X0AMMO 3aNMCATHL B YCTAHOBJIEHHOM JIUIsI 0TBeTa moJje. OTBeTOoM
MoOxkeT ObITh nudpa, oTAeabHOE CJI0BO, CJI0BOCOUYETAHNE. (3aKpbITas ¢popma)

25. TIpoJomKuTe NpeIoKEHNE: BAICHTHBIH yron NpU SP°—THOPHAM3AIMU IEKTPOHHBIX OONAKOB
COCTaBJISICT

26. IlpomoipkuTe NpEeIIoKEeHHUE: BEIIECTBa OJMHAKOBOTO COCTaBa, HO PA3JIMYHOIO CTPOCHHUS C
pa3IMYHBIMK CBOMCTBAMU HA3bIBAIOT)

27. IIponomkuTe MpeyIoKEeHNe: aIKeHBI — 3TO YIJIEBOJIOPO/IbI, UMEIOIITHE. . .

28. IlpogomkuTe IPeIOKECHHE: BeIeCTBA OyTaH U MEHTAaH 110 OTHOIICHUIO JPYT K IPYTY SIBIISIOTCA. . .
B 3aganusax 29-30 oTBeT HEOOXOAMMO YCTAHOBHTh NPABWILHYIO NOCJI€10BATEIbHOCTD JICHCTBHIA.
OTBeT 3anHChIBAETCS B TA0JIHILY

29. YcraHoBUTE TTOCIIEIOBATEILHOCTh YaCTH TOMOJIOTHYECKOTO Psiia AJIKAaHOB:

A) nponian

b) nenran

I') meTan

J1) Oytan

E) atan

30. YcraHoBUTE MOCIEI0BATEIBHOCTh MEXaHU3MA PAIUKAIBHbBIX PEAKIIMI 3aMEIICHUS:

A) 00pBIB LIETIH

b) 3apoxnenne (MHUIIMUPOBAHUE) 1IN

B) pa3zutue nenu

HpnMepHMe NMPaAKTUYICCKHUE 3aJaHUA

3agaun:

1. B 40 r auctuianupoBaHHON BOABI pacTBOpWIM 2 T XJjopuaa Harpus. Paccuuraiite
MacCOBYIO JIOJIIO COJIM B IIOJYYEHHOM pPacTBOpeE.

2. B 2 1 pactBOpa cepHoii kucnotsl copepxxutcs 456 T H 2 SO 4. Paccunraiite MaccoByro
JI0JII0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mi.

3. CKOJIBKO BOJBl M COJM HYXHO B35Th, 4T0ObI mpurotoButh 250 r 10 %-ro pactBopa
HUTpaTa HaTpus?

4. B 1 kr 60 %-ro pactBopa conu no6asuiu S0 r 3Toit conu. KakoBa maccoBast 10151 coau
B NOJy4eHHOM pacTBope? OTBET OKPYIIUTh 10 JECATHIX.

S. Onpenenuth KoJIUYeCcTBa cepedpa, MONydeHHOTro OT B3ammojehctBus 10 r xmopuaa
HaTpUs U HUTpaTa cepebdpa.

6. [Ipu B3aummoneiictBuu 22,4 71 a3oTa W BOJAOPOJA OBUIO TMOJYYEHO KAKOro rasa u
CKOJIBKO?

7. Cwmemanu 25 0 T pacTBOpa MOBapeHHOU COJIM ¢ MaccoBoit nosent 15 % u 30r pactBopa ¢
MmaccoBoii fonei 20 %. OnpenenuTe MacCOBYIO JIONIO B MOJYYEHHOM PacTBOpE.

8. [Ipu B3aumoaeicTBUM Kalblins ¢ BoAoW oOpa3oBanoch 0,3 MOIb FHAPOKCUAA KaIbIUS.
Kakoit 06beM Bogopoa( B IUTpax, H.y.) IPU 3TOM BbLAETHICS ?

9. N3 250 r pactBopa moBapeHHO#H coiM ¢ MaccoBoil goied 15 % Beimapwin 3 T BOJIBI.

Omnpenenute MaccoBYIO JIOTIO COJIM B TIOJTYYEHHOM PacTBOpE.
10.  Kakyro maccy comu ( B rpaMMax) Hago g00aButh K 300 r pacTBopa ¢ MacCOBOM Hoien
xJyiopuja kanust 15 % quist mosydueHus pactBopa ¢ MaccoBoi gonueit 17 % ?

1.3.2. Kpurepuu oneHkun

Onenka 3a 3amanue «TecTupoBaHme» OmpeAenseTcss MPOCTHIM CYMMHpPOBaHHEM OajuloB 3a
MpaBUIILHBIE OTBETHI Ha Borpockl. OiuH BepHBIN oTBeT paBeH 0,1 Oamn

OTBeT cunTaercsa IMpaBUJIbHBIM, €CJIN:

- IPU OTBETE HA BONPOC 3aKPBITON (POPMBI C BHIOOPOM OTBETA BBIOPAH MPAaBUIIbHBIN OTBET;

- [IpH OTBETE Ha BOIIPOC OTKPHITON (POPMBI J1aH MPaBUIbHBINA OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJEHHWE MPAaBUIBHON MOCIIEJOBATEILHOCTH YCTAHOBJIIECHA
MpaBUJIbHAS MTOCIIEIOBATEIBHOCTD
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- IIpyu OTBETC Ha BOIIPOC HA YCTAHOBJICHUEC COOTBCTCTBH:A, €CJIM COIIOCTABJICHUE IMPOU3BCIACHO
BCPHO JIA BCCX I1ap.

Kputepuu oneHk# pe3yibTaTOB BbINOJIHEHHS 32JaHUA «TE€CTHPOBAHUE»

Kom-Bo MaxkcuManbHbBINA OalI
BOIIPOCOB
1 | Pazngen 1.06mas u HeopraHuvecKas XuMus 20 20*0,1
2 Paznen 2. Oprannueckasi XuMust 10 10*0,1
HUTOI'O 30 3,0
Ne Kpurtepun onieHKH pe3yJbTATOB BbINOJHEHHUS MPAKTHYECKOT0 Banasl B cooTBEeTCTBUM
3aJJaHusA C KPUTEPHUSIMU OLICHKH
1| Odopmienne ycioBusi 3a1aHust MakcuMaabHbIA 011
—0,2 6anna
- BepHO 0(GOPMJICHO YCJIOBHE 33/1ayH, MPEJICTaBICHbl BCE XUMUYECKHE] 0,2
BEJIMYHMHBI
- ycnoBHe 3alaHus o(popMIIEHO ¢ HE3HAUYUTEIbHBIMH HETOYHOCTSIMH, 0,1
MIPE/ICTABJICHBI HE BCE XMMUYECKHE BETMYNHBI
- yciIoBHE 3a7aHusl 0hOPMIICHO HEBEPHO 0
2 | Ucnoyib30BaHHe XMMHYECKOH CHMBOJIMKH MaxcuMaJbHbBIA 0aJ11
—0,3 da1a
- BEpHO 00O3HAUYEHbl CHUMBOJIBI B YCIOBHHM 33aJaud U B (opMyIax, 0,3
MCIIOJIb3YEMBIX B PEIICHUU 3a]1a4l
- BEpHO O00O3HAYEHbl CUMBOJIBI B YCJIOBHMM 3ajJaud, JomymieHa | 0,2
HETOYHOCTh B (DOPMYIIax, HCIIOJIb3yEeMbIX B PEIICHUH 33291
- JomylieHa | HETOYHOCTh Mpu 0003HAYEHHH CUMBOJIOB B YCIOBHUH] 0,1
3a1aud, | HETOYHOCTH B hOpMYyJIaxX, UCIIOJIH3YEMBIX B PEIICHUH 3a]1a4l
- JomymieHo 2 U 0Ooiiee HETOYHOCTU MpH 0003HAUYEHHWU CHMBOJIOB B 0
YCIIOBUM 3ajiaud, 2 u Oosee HeTOYHOCTEH B (OpMyJIax, UCIOJIb3YEMBIX
B pEILlICHUH 33a4U
3| CobuioieHue aITOPUTMA penieHus MaxkcumasbHbIi 6211
—0,1 6a11a
- peuieHue 3aJayd  OCYIIECTBISETCS 1O  alJTOPUTMY:  3aIlkCH) 0,1
HEO0OXOIMMBIX XUMHUYECKHUX dbopMmyI,BepHast paccTaHoOBKa|
KOA((UIIMEHTOB, MaTeMaTH4YEeCKUM pacdy€éT NpaBUIBHO IOJ00pPaHHBIX
K02(pPUIIMEHTOB UPEIICHUE 110 XUMHUECKOH (hopMmyIie
- ITOPHUTM PEIICHHU 3a/1a41 OTCYTCTBYET 0
4 | TlepeBoa equHUIl U3MepPeHHs (PU3NYECKUX BEJIUYHH B MaxkcuMaJbHbBINA 0aJ11
Mexnynapoanyo cucremy eaunui (CH) —0,3 6a11a
- BEPHO TEPEBEJICHbI pacyeThl MEPEeBOJa BCEX EAUHUIl H3MEPCHHUS] 0,3
dbusnueckux BenudrH B MexayHapoanyto cuctemy eauauil (CH1)
- gomymieHa | ommOka mpu MPOBEACHUHM pacyeTa IMepeBOja €IUHHI] 0,2
u3MepeHus GU3NUeCKUX BEJIMYUH B MeEXTyHApOIHYIO CUCTEMY €IMHUI]
(cn)
- JIOMyIIEHBI 2 OIMUOKK MPU MPOBEACHUU pacyeTa MepeBoja eIUHUI] 0,1
U3MepeHus (PU3NIECKUX BETMYUH B MeXTyHApOIHYIO CUCTEMY €IUHUI]
(CHn)
- HEBEPHO MPOBEJICHBI PACUYETHI IEPEBOJIA BCEX CAMHUI] MU3MEPEHUS 0
buznueckux BenudrH B MexayHapoanyto cuctemy eauauil (CH1)
5 | Ucnosab3oBaHue XMMHYeCKHX (POpMYJI 1JIsl pelieHUsi 3a1a4u MaxkcumajbHbIi 02171
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— 0,4 6anna

- BEPHO U IOCJIEIOBATENbHO 3alUCaHbl BCe ()OPMYIIBI B COOTBETCTBHH C
CUMBOJIMKOW, HEOOXOAMMBIE JIJIi  YCTAHOBJICHHUS  COOTHOIICHUS]
CYILLECTBYIOIIET0 MeX Ay GU3NYECKUMU BETMUYNHAMU

- TPaBUJIBHO COCTABJICHbl YpaBHEHHUS, CBSA3BIBAIOLINE XUMHUYECKUE
BEJIMUUHBI

0,4

- BEpHO, HO HEIMOCJIEI0BATEIILHO 3aUCaHbl (POPMYJIBI B COOTBETCTBUU C
CUMBOJIMKOH, HEOOXOOUMOH JUIsl  YCTaHOBJIGHUS  COOTHOLICHMS
CYLLECTBYIOIIEr0 MEXAy XUMUUYECKUMHU BEIMUYNHAMU

- INPaBWIBHO COCTaBJIEHbl YPaBHEHUS, CBS3bIBAIOLIUE XUMHYECKUE
BEJIMYMHBI

0,3

- (opmyIbl 3anucaHbl MOCIEA0BATEIbHO, HEBEPHO 3amucaHa GpopmyJa
B COOTBETCTBHHM C CHUMBOJHUKOW, HEOOXOOUMOHN JUIS yCTAHOBIICHHS
COOTHOIIEHUS CYUIECTBYIOIIEIO MEXTy XUMUYECKIMH BeIMYMHAMHU

- JIONyIIeHa OJHAa OLIMOKa IIpM COCTaBJICHUM YypaBHEHUH,
CBS3BIBAIOIINX XUMUYECKUE BETMYMHBI

0,2

- (¢opMynBl 3amucaHbl HEMOCIEA0BaTeIbHO, HEBEPHO 3amucaHa |
dbopMynna B COOTBETCTBUM C CHMBOJHKOW, HEOOXOAMMOW Jis]
YCTAHOBJICHUS] COOTHOLIEHMSI CYLIECTBYIOLIEIO MEXAY XMMHUYECKHMU
BEJIMYUHAMU

- JIONyIleHa oOJHa omuOKa IpU COCTABJICHUU YpaBHEHUH,
CBS3BIBAIOIINX XUMUYECKUE BEIUYMHBI

0,1

- Bce (hOpMyJIbl 3aIIMCaHbl HEBEPHO
- JomylieHsl omMOKa TpUd  COCTABJICHMM BCEX  YypaBHEHMIA,
CBSA3BIBAIOIIMX XUMUYECKUE BEJIMYMHBI

MaremaTu4ecKkue pacyersl 10 XMMUYECKUM (popMyJsiaM, KOTOPbIe
XapaKkTepu3ylT paccMaTpUBaeMoe sIBJICHHE C KOJIMYeCTBEHHOM
CTOPOHBI

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

- BEpPHO TNPOMU3BEIAEHbI BCE MaTEMaTUYECKHE pacyeTbl IO BCEM|
XUMUYECKUM (opMysiaM B COOTBETCTBHU C EIAMHHUIIAMHU H3MEpPEHUM
xumudeckux BenmnuuH (CH);
- BCE pe3yJIbTaThl MaTeMAaTUYECKUX PAaCUETOB COJAEpKaT  IU(PPOBOE]
3HaUEHUE M COOTBETCTBYIOIIEE eMy 00O3HAuUEHHUE €IMHUIIBI U3MEepPEHUs]
xumuueckux BennuuH (CH)

0,4

- BEpHO NPOM3BEICHBI MATEMATHYECKHE PACUYEThI TI0 BCEM XUMHUECKUM|
dbopMysiaM B COOTBETCTBHHM C CIWHHUIIAMH H3MEPCHHHA XHMHUYCCKHX|
BennuuH (CU),

- B OJIHOM pe3yJIbTaTe MAaTEeMaTHYECKOTO pacuera COJCPIKUTCS TOIBKO
ero 1udpoBoe 3HaUCHUE

0,3

- HEBEPHO TMPOU3BEJACH MAaTEMAaTHUYECKHH pacyeT Mo 1 XUMHYECKOM]
dbopMyIie, HO B COOTBETCTBHH C €IUHHUIIAMH H3MEPEHUN XHUMHUYECKUX|
BennuuH (CH);

- B OJHOM pe3yJibTaTe€ MaTEMaTUYECKOIO pacuera COACPKUTCS TOJIBKO|
ero nudgpoBoe 3HAUYCHUE

0,2

- HEBEPHO MPOM3BEIACH MaTeMaTHUECKHUW pacdeT mo | XUMHUYECKOM]
dbopmyne Oe3 ykazaHUsA EAWMHUI] H3MEPEHUN (PU3NUECKUX BEITUYHH]
(Ch);

- BCE pe3yJbTaThl MaTEMATHUYECKHUX PACUYETOB COJEpPXKAT TOJIBKO)
1M(pOBbHIE 3HAYCHHUS

0,1

- HCBCPHO NNPOU3BEACHBI BCC MATEMATUUCCKHUEC PACUCTEI

0

OTBeT nocJie pemieHns 3a1a4u

MakcuMaJdbLHBIA 02171
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0,1 6an10B

- 3aJ71a4a B KOHIIE PEIIECHUS COACP>KUT BEPHBIN OTBET 0,1
- 33/1a4a HE COJICPKUT B KOHIIE PEIICHHSI BEpHOTO OTBETA 0
8| YcTHOE 00BbsiCHeHH e peleHus 3a1a9u MakcuMaJbLHBIA 02171
— 0,2 6a10B
- O0BSICHEHHE PEIICHMS 3aJaHus IMOCIIeI0OBATEIBHO, CBSI3HO, JIOTHYHO,) 0,2

BBIBOJI apTyMEHTHPOBAaH W OOOCHOBAaH; MPAaBUIBHO U OOCTOSTEIHHO
JIAeTCsl OTBET (OTBETHI) HA COMYTCTBYIONIHE BOMPOC (BOIIPOCHI)

- HE3HAYUTEJIbHO HapyIlIeHa MOCIeI0BaTeIbHOCTb, JIOTHKA O0bSICHEHUS] 0,1
pelleHus 3a/1aHus, BBIBOJIBI apTyMEHTUPOBAHbI U 0OOCHOBAHBI; CTYJICHT

UCIIBITHIBACT HE3HAUYUTEIbHbIC 3aTpyAHEHUS, oTBeYast Ha|
COITYTCTBYIOIIIME BOIPOCHI

- 3HAUMTEIBHO HApPYIIEHA IOCJIEJOBATEIbHOCTD, JIOTHKA OOBSCHEHHS] 0

pemieHus 3aAaHusl (CTYACHT HE MOXKET OOBSCHHUTH, KaKUM 00pa3oMm
OpUIe]l K PELICHUIO 33/1aHKs), BBIBOJBI HE MOTYT CUYHTaThCA
AprYMEHTHPOBAHHBIMH W OOOCHOBAaHHBIMH; CTYJCHT HCIIBITHIBACT]
3HAUUTEIbHBIC 3aTPYJHEHHsI, OTBEYasi HA COMYTCTBYIOLINE BOIPOCHI

UTOro 2

1.4. MarepuajbHO-TeXHHYECKOe o0ecneyeHHe [Jisi TPOBeJACHUS] MPOMEKYTOUYHOM
aTTecTaluu
[TpomexyTouHas aTTecTanus NPOBOIUTCSA B y4eOHOM KaOMHETE XUMUH.

1.5. VYuyeOHo-MeToaMuyeckoe u HUHPoOpMANMOHHOEe o0ecnevyeHue [JIA TNPOBeAeHHUS
NPOMEKYTOYHOM aTTeCTALUMN
OcHoBHBIE yueOHbIe U3IaHUA

1. INabpuensn, O. C. Xumus: 10 kmacc: 6a30BbIil ypoBeHb : yuebnuk / O. C. 'abpuensH,
N. T'. Octpoymos, C. A. CnankoB. — 6-¢ u3n. — Mocksa : [Ipocemenue, 2024, — 128 c. — ISBN
978-5-09-112176-6. — TekcT : 31eKTpOHHBIN // DAeKTpOHHBINH pecypc nudpoBoil 0OpazoBaTeIbHOMN

cpenbl CITIO PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/132478 (nara obpatienus:
13.11.2024). — PexuM 0CTymA: Uil aBTOPU3UP. MOJTb30BATEINCH

2. lNabpuensu, O. C. Xumus: 11 knacc: 6a30Bwiif ypoBeHs : yueOHuk / O. C. ['abpuensiH,
N. T'. Octpoymos, C. A. CnankoB. — 6-e¢ u3a. — Mocksa : [Ipocsemenue, 2024. — 128 c. — ISBN
978-5-09-112177-3. — TeKcT : 2IEeKTPOHHBIH // DAEKTPOHHBINA pecypc nu(ppoBOi 00pazoBaTEIBHON

cpeasl CIIO PROFo6pa3oanue : [caiiT]. — URL: https://profspo.ru/books/132479 (nata obpaienus:
13.11.2024). — Pesxxum noctyna: s apropusup. [lonabp3oBaTeneii

3. Pymsutuc, I'. E. Xumwus: 06a30Bblif ypoBeHb : Yy4eOHUK Uil 0Opa30BaTeNbHBIX
OpraHu3alfii, peaTu3yrIIuX 00pa3oBaTeJIbHBIE IMPOTPAMMBI  CPEIHEr0 MPOQPEeCcCCHOHATHLHOTO
obpazoBanus / I'. E. Pynsutuc, ®@. I'. ®enbaman. — Mocksa : [Ipocemienue, 2024. — 336 €. —
ISBN 978-5-09-111351-8. — TekcT : ONEKTpPOHHBIH // DJEKTPOHHBIA pecypc UUPPOBOH
obpazoBatensHOU cpenbl CITO PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/139416
(mata obpamenus: 13.11.2024). — PexxuM goctyma: st aBTOPU3UP. TTOTH30BATENCH

JlonoJTHUTeIbHbIEe Y4eOHbIe H3TaHUS

5. Xumus: 3amaun u ynpaxsHeHus/ Epoxun IOM. - 1-e m3g. — M.: Axagemus, 2019.-
288c.https://academia-library.ru/

6. Apremenko A.W. Opranuueckass xumusi: yueOHuk /A.H.ApremeHko.- 5-¢ u3f., ucmp.- u
non.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'munka, H.JI. O6mas xumus : yueobnoe nocobue / I'muaka H.JI. — Mocksa: KunoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTepHeT-pecypcsl

8. www.pvg.mk. ru (onmumnuazna «Ilokopu BopoOseBbI TOPEI»).
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https://academia-library.ru/
https://www.book.ru/book/924050
https://www.book.ru/

9.www.hemi.wallst. ru (O06pa3oBaTeNbHBIN CAUT TSI IKOJIBHUKOB « XUMUS» ).
10.www.alhimikov.net (OGpa3oBaTenbHBIN CAUT IS IIKOJIHHUKOB).

11. https://profspo.ru/

MeTtoauyeckue yKa3aHus JJ1sl 00y4aIOIIHUXCS 110 OCBOEHUIO THCIIUIIIHHBI

11. MeTtoauueckue yKkazaHus Uisi 00yYarOIMXCs 110 BHITIOTHEHUIO IPAKTUYECKUX PadoT.
12. Meroanueckue yka3zaHus JJisi 00yJaromnuXcsl 0 BBIMOJHEHUIO 1a00paTOpHBIX paboT
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