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1. MACHOPT PABOYEN MPOI'PAMMBbI YUEBHOM JUCHUILJIAHBI

O/1b.12 Xumust

1.1. ObsnacTh NpMMeHEeHUs MPOrPaMMbl Y4eOH O IUCHMIIUHbI
PabGouass mporpamma yueOHOM AMCHUIUIMHBI (Iajiee — paboyas mporpamma) siBJISIETCS
JaCThIO OCBOEHUS IMPOTPaMM IOJITOTOBKHU CIIEMAIMCTOB cpeiHero 3BeHa (ganee IITICC3)
B cooTBeTcTBUU ¢ PI'OC CIIO P® u ITOOII CIIO gns cnenmansHoctr 40.02.03 IIpaBo u

cyneOHOe aIMUHUCTPUPOBAHHE.
(ykazams npogeccuro, cneyuarbHOCmMy, YKPYRHEHHYI0 SPYINY (epynnsl) npogeccui
unu HanpasieHue (HanpasieHus) no02omosKiL)

PabGouass nporpamma yuebHoi mucuumuiuHbl OJ[b.12 Xumuss MoXeT OBITh
ucronb3oBaHa mo crenuanbHOCcTsIM  CIIO Ha 06a3e cpemsHero (moiHOTrO) 0OIIEro
o0pa3oBaHusl, B JIOTOJHUTEIHPHOM MPOPECCHOHATHPHOM O0pa30BaHMM B paMKax
peanu3aluy mporpaMM MepernoaroToBku kaapos B yupexaeHusax CIIO.

1.2. lesu 1 3aaa4u y4eOHOM TUCUMILVIMHBI, TPe0OOBaHMS K pe3yJbTaTaM
OCBOEHHSI Y4eOHOM TUCHUNINHBI

ConepkaHue mporpaMMmbl  00IIEOOPA30BATENPHON JIUCHUIUIMHBL  «XUMUS)
HAIIPABJICHO Ha JIOCTMIKEHUE CIICAYIOLIECH LeIu:
@OpMHUPOBAHUE Y CTYAECHTOB IPEACTABICHHUS O XWMHYECKOM COCTABIIIOLIEN
€CTECTBEHHO- HAYYHOW KapTUHBI MUpPa KaK OCHOBBI IIPUHATHSI PEIICHUN B KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYALIUSIX, OTBETCTBEHHOI'O MOBEICHUS B IPUPOIHOM Cpefie.

3amaun ocBoeHus 00111e00pa30BaTEIbHON JUCITUTUTMHBI « X UMHS:
chopMupoBaTh MOHUMAHNUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX MPOIIECCOB
Y SIBJICHUH B OKPYKAIOLLIEH Cpee, NETOCTHOM HAyYHOM KapTUHBI MUpPa, B3aUMOCBS3U
Y B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;
Pa3BUTh YMEHHS COCTaBISATH (POPMYIIBI HEOPTaHUIECKUX M OPTraHMYECKUX BEIIECTB,
YpaBHEHUS XHMHUYECKUX PEaKIHNil, OOBACHATh HMX CMBICI, HWHTEPIPETUPOBATH
pe3yabTaThl XUMUYECKUX SKCIIEPUMEHTOB,
chopMUpOBaTh HaBBIKU IPOBEICHUS IPOCTEUIITUX XUMHUYECKUX
HKCIIEPUMEHTANbHBIX HUCCIEAOBAHUNA C COONIOJIEHHWEM TMpaBHsl  0€30MacHOro
oOpaIleHus ¢ BEIMEeCTBAMH | JJA0OPaTOPHBIM 000pPYAOBAHUEM;
pa3BUTh YMEHHUS HCIIOJIb30BaTh HMHGOPMALMIO XHMMHUYECKOTO XapakTepa U3
Pa3IMYHBIX HCTOUHUKOB;
copMUpPOBaTh YMEHHUS IPOTHO3UPOBATh IOCIEACTBUS CBOEH JAEATEIbHOCTH MU
XUMHYECKUX MPUPOAHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOLIECCOB;
chopMupoBaTh TMOHMMAHHME 3HAYMMOCTH JIOCTIDKEHUN XHWMHYECKOW HAayKu U
TEXHOJIOTUH ISl Pa3BUTHS COIIMAIBHOM M TIPOU3BOACTBEHHOM cdep.

Pe3ynbrarel OOy4YeHUsT OpPUEHTHPOBAHBI HA TOJYYEHHWE KOMIMETEHIUM st
MocJIeIyIoMer mpodecCHOHAIBHOM JIEITSIbHOCTH KaK B paMKax JaHHOW MpeaMeTHOU
00JIaCTH, TaK U B CMEXKHBIX ¢ Hed oOnactsax. OHU BKJIIOYAIOT B ceOsl pe3yJIbTaThl
OCBOEHUS 0011e00pazoBaTeabHON AUCIUILIUHBI B cooTBeTcTBUU ¢ PI'OC CIIO u Ha



ocHoe ®I'OC COO:
YMEHUE COCTaBJSITh XUMHUUYECKHue (HOpMYJIbl COCAMHEHHWM B COOTBETCTBUU CO
CTEIICHBID OKMCJICHHS XHUMMYECKHMX DIIEMEHTOB, MCXOJAS M3 BaJCHTHOCTH U
BJIEKTPOOTPHULIATEIIBHOCTH;
YMEHHE XapaKTePU30BATh XUMUUECKHUE SJIEMEHTHI B COOTBETCTBUH C UX MOJIOKECHUEM
B MIEPUOJIUYECKON cucTeMe XxumMuueckux snemeHToB .M. Mennaeneena;
YMEHUE COCTaBJIITh PEAKIMH COCIUHEHUS, pasJIoKeHUs, OOMEHa, 3aMelleHus,
OKHCIIUTENBHO- BOCCTAHOBUTENIBHBIE PEAKIIUN, COCTABIATH YPABHEHHUS XUMHUYECKHUX
pPEaKIii HOHHOTO OOMEHA C y4acTHEeM HEOPraHMYECKUX BEIECTB;
yMEHUE KJIAacCU(PUIIUPOBATh HEOPTaHUYECKHUE BEIIECTBA B COOTBETCTBUU C UX
CTPOEGHHUEM,  YCTaHABIMBATh  3aBUCUMOCTh  (DU3UKO-XUMHYECKUX  CBOWCTB
HEOPraHWYECKUX BEIIECTB OT CTPOCHUS arOMOB M MOJIEKYJ, a TaKXe THIla
KPUCTAJUIMYECKON PEIIETKH;
YMEHHE UCCIIE0BATh KAUECTBEHHBIC PEAKIINY HEOPTAaHUYECKUX BEIIECTB;
YMEHHE KJIACCH(PHUITUPOBATh OPTAaHNUECKHE BEIIECTBA B COOTBETCTBUU C UX CTPOCHUEM;
YMEHHE YCTaHaBJIMBATh 3aBUCUMOCTh (DU3UKO-XUMHYECKUX CBOMCTB OPraHUYECKUX
BEILIECTB OT CTPOCHUS MOJICKYII,
YMEHHE HCCJIEA0BAaTh KAYECTBEHHBIC PEAKIIMM OPraHUYECKUX COCAWHEHUU
OTJENIbHBIX KJIACCOB;
YMEHHE XapaKTEPU30BaTh BIUSAHUE KOHUECHTPALMN PEArMPYIOIINX BEIIECTB U
TEMIIEPATypPhbl HA CKOPOCTh XUMUYECKUX PEAKIIUA;
YMEHHE pa3InyaTh HWCTUHHBIE PACTBOPHBI, HMCCIEA0BATh (DU3UKO-XUMHYCCKUE
CBOMCTBAa HMCTHHHBIX PaCTBOPOB;
YMEHHUE OICHUBATH TOCIICICTBHUS OBITOBOM M MPOU3BOJICTBEHHOMN JIEITCIBHOCTH
YyeJIOBEKa C ITO3UIMH KOJIOrHYeCKOM 0€30MMacHOCTH;

[lepeuncrnennple pe3yibTaThl OCBOGHHUS COOTHOCATCS C  (OPMUPYEMBIMU
KOMTICTCHITUSIMH

OK 01. Beibupats cnioco0sl petieHus 3aad npodeccuoHaabHON nesTenbHOCTH
NPUMEHUTENBHO K Pa3IUnYHBIM KOHTEKCTaM.

OK 02. Hcnonb30oBaThb COBPEMEHHBIE CpEJICTBA TMOMCKAa, aHaau3a W
UHTEprnpeTanuu UHGOpMaMK U WHGOPMAIIMOHHBIE TEXHOJOTUMU JUIsl BBIOJHEHUS
3a7a4 MpoeCCHOHATBHON e TETHhHOCTH.

OK 04. 3¢ddexTrBHO B3arMo1eHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXpAaHEHHIO OKPYXKAIOIIEH Cpellbl, pecypcocOepeKeHnIo,
IPUMEHATH 3HAHUS 00 M3MEHEHHH KJIMMara, MPUHIUIBI OEpexIIMBOTO MPOU3BOJICTBA,
3¢ (EeKTUBHO 1EUCTBOBATh B UPE3BbIYANHBIX CUTYAIUIX



2. PE3YJIBTATBI OCBOEHUS YUEBHOM JUCHUIIINHBI

Koa n nHammeHoBaHue
¢popmMupyemsbix
KOMIIEeTEHIH I

I[lnanupyemblie pe3yJIbTaThl 0CBOEHHUS THCIUTLTUHBI

00mme

JducuuniuHapHbie

OK 01. Bribupats
CIIOCO0BI
pelieHus 3a1a4
npodeccuoHaIbHOI
JeATeIbHOCTH
NPUMEHUTENBHO K
Pa3IMIHBIM
KOHTEKCTaM

B yacTu TPy10BOr0 BOCIIMTAHUS:
- TOTOBHOCTh K TPYHIY, OCO3HAHHE I[EHHOCTH MacTEepPCTBa,

Tpyaomooue;

- TOTOBHOCTH K aKTUBHOU JIeATEIbHOCTH
TEXHOJIOTMYECKOW W COLMAJIbHOM  HANpaBJIECHHOCTH,
CIIOCOOHOCTh WHULUHAPOBATH, MJIAHUPOBATH u

CaMOCTOSATENILHO BBIMOJIHATH TAKYIO JI€ATEIbHOCTD;
- UHTEpeC K pa3iuyHbIM cdepam npodeccroHanbHOMI
JesITeNIbHOCTH,

OBJagenue YHUBEPCATIbHBIMH Y4eOHbIMH
MO03HABATEJbHBIMH J1eICTBUAMU:

a) 0a30Bble JOruvYecKme AeiicTBHS:

- CaMOCTOSITEIILHO bopMynupoBath u
aKTyaJqu3upoBaTh  MpoOJieMy,  paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHbIN MPU3HAK UJIM OCHOBAHUS
JUTSL CPAaBHEHMSI, KJITaCCU(UKALIMKU U 0000 IICHHUS;

- ONpENeNATh MeH AeATEIbHOCTH, 3a7aBaTh MapaMeTPhl U
KPUTEPHUH UX JOCTHKCHUS,

- BBIABJATH ~ 3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SBJICHUSX;

- BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTb, OIICHUBATH
COOTBETCTBHE PE3yJbTaTOB IICJSIM, OIEHUBATh PHCKHU
MIOCJICJICTBUH JEATEIHbHOCTH,

- pa3BHBATh KpEATHBHOE MBIIUICHUE TMPU PEIICHUU
YKU3HEHHBIX MPOOIIeM

0) 0azoBbIe Hccie0BaTeIbCKHE JelCTBHSI:

IIPOTUBOpPCUUSA B

BJIAJCTh  HABBIKAMH  Y4YCOHO-MCCIICIOBATEIbCKOM U
NPOCKTHOW  NEATENbHOCTH, HAaBBIKAMH  pa3pelieHus
npo0ieM;

- BBIIBJIATH MPUYHHHO-CIICCTB CHHBIC CBSI3H "

- - BJIQJETh CHCTEMOM XUMHUYECKHUX 3HAHUW, KOTOpas
BKJIFOUAET: OCHOBOIOJIATralolue TMOHITHS (XUMUYECKUN
AJIEMEHT, aTOM, 3JICKTpOHHAs 000JI0YKa atoma, s-, p-, d-
AJNIEKTPOHHBIE  OpOWTANIM aTOMOB, HMOH, MOJEKYJIa,
BaJICHTHOCTD, ANIEKTPOOTPULIATEITLHOCTb, CTENCHb
OKHUCJICHUs, XUMHUYECKasi CBA3b, MOJIb, MOJIIpHas Macca,
MOJISIpHBIN 00BEM, YTJICPOJHBIN CKeNeT, (GyHKIMOHATbHAs
rpynmna, paaukai, H30MepHs, H30Mepbl, TOMOJOTUYECKUM
pan, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCJIOpPO - i
a30TCOJIEPXKAIINE COCNUHEHUS, OMOJIOTHYECKH AKTHBHBIC
BelecTBa (YIJICBObI, KU PbI, OCIIKK), MOHOMED, MOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJSPHbIE COCIUHECHUS,
KpUCTaJNIMYecKas pelieTka, TUIIbI XUMUYECKUX

peakiuii  (OKUCIUTEIIbHO- BOCCTAaHOBUTEIBHBIC, HK30-H
SHAOTEPMHUYECKHE, PEaKIIM MOHHOTO OOMEHa), pacTBOD,
ANEKTPOJUTHI,  HEAJIEKTPOJUTHI, ANIEKTPOIUTHYECKAs
JUCCOLMALINS, OKHCIMTENb, BOCCTAHOBUTENH, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOe PaBHOBECHUE), TEOPHHU
Y 3aKOHBI (TEOPHUSI XUMHYECKOTO CTPOEHUSI OPraHMYeCKHX
BemiectB A.M. BytiepoBa, Teopus 3JIEKTPOIMTHYECKOU
Jccolaluu, nepuoandeckuid 3akon .M. MeHnneneesa,
3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKHH SI3bIK XUMHH, (DAKTOIIOTMYECKUE CBEICHUS
O CBOICTBax, COCTaBe, IOJIYYCHHMH U O€30macHOM
HCIIOJIb30BaHUH BaKHEHUIIMX HEOPraHUYECKUX |
OPraHMYECKUX BEIIECTB B OBITY H MPaKTUYECKOU
JIESITCIILHOCTH YeJIOBEKa;

- yYMETb  BBIBJIATH  XapaKTEpHbIE  MPU3HAKU U
B3aHMOCBS3b M3Y4EHHBIX MIOHSITHH, MIPUMEHSTh
COOTBETCTBYIOIIME MOHITHS MPU ONUCAHUU CTPOCHUSA U
CBOMCTB HEOPraHMYECKUX U OPraHUYECKHX BEUIECTB U UX




Koa m HauMeHoBaHue
¢popmupyembix
KOMIIETEHIH I

IInanupyemsle pe3yJbTAThl OCBOCHUS JHCHHMILIHHBI

00mme

JducuuniuHapHbie

aKTyaJu3upoBaTh 3a7ady, BBIJBUraTh THUIOTE3y €€
pelIeHHs, HAaXOIWUTh AapPryMEHThl [JIs1 JOKa3aTebCTBa
CBOMX YTBEpXKJCHHUH, 3a7aBaTh IMapaMeTpPbl U KPUTECPUU
perieHus;

- aHaJM3UPOBATh MOJIYYCHHBIE B XOJ€ PEIICHUs 3a/Jauu
pe3yNbTaThl, KPUTUYECKH OLICHUBATH MX JIOCTOBEPHOCTb,
MIPOrHO3MPOBATh U3MEHECHHUE B HOBBIX YCIIOBUSX;

- yMETh TIE€PEHOCUTh 3HAHUA B I[IO3HABATEILHYIO U
MPAKTHYECKYIO 00J1aCTH KU3HENCSITSIBHOCTH;

- YMEThb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obnacreii;

- BBIIBHUTaTh HOBBIC WJICU, MPEIJIaratb OpUTHHAJHHBIC
MOAXO/bI U PEIICHUS;

- cnocoOHOCTh MX MCIOJIBb30BaHHUS B ITI03HABATCIILHON U
COI[MAJIbHOM MPAKTUKE

MPEBPAILLCHUI; BBIABJIATH B3aUMOCBSA3b XMMHYECKHX
3HAHUM C TOHATUSIMU U TPEACTABICHHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMeTh HCHOJIb30BaTh HAWMEHOBAHMS XHUMHUYECKUX
COCIMHEHU MEXIYHApOAHOI'O0 COK3a TEOPETUYECKOW M
MPUKJIAHON XUMHUH U TPUBUAIIbHBIE Ha3BAHUS BaXKHEHIIINX
BEIIECTB  (STHJICH, AaleTWJIeH, TIUIepuH, QeHo,
dbopmanberu, yKkcycHas KuciaoTa, TIIUIUH, YTapHbId ras,
YIJIEKHUCIIBIM a3, aMMHAK, TallleHas U3BECThb, HeralieHas
U3BECTh, MUTHEBAS COJA U JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHMYECKHX M OPraHMYEeCKUX BELIECTB, YPaBHEHUS
XUMUYECKUX  pEaKUuid,  OOBSCHATh  HUX  CMBICI,
MOATBEPKAATh XapaKTEpPHbIE XUMUYECKUE CBOMCTBa
BELIECTB  COOTBETCTBYIOIIMMU  OJKCHEPUMEHTAaMU U
3aMKUCSIMU YPAaBHEHUN XHUMHUUYECKHUX PEaKIIU;

- YMETh YCTAHABJIMBATh MPUHAMICKHOCTh H3YYEHHBIX
HEOPraHWYECKMX W  OPraHMYeCKMX  BEIIECTB K
OMpENIeNICHHBIM  KJIacCaM M TpyIlIaM COCIUHEHUH,
XapaKTepU30BaTh MX COCTaB W BAXKHEUIIME CBOMCTBA;
ONpEeAeNsITh BHJBI XUMHUYECKHX CBsI3€M (KOBaJeHTHas,
HMOHHAs, METaJUInY€eCKas, BOZOPO/IHAS), THUIIBI
KPUCTAJUIMYECKUX PELUIETOK BEIIECTB;

- KJaccu pUIMPOBATh XUMHUECKHUE PEaKIIHH;
copmMHupoBaTH MpEACTaBICHUS: 0 XUMUYECKON
COCTaBJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUpa,
poJiM  XMMUHM B TMO3HAHMM SBJICHUW MNPUPOIbI, B
(hOpPMUPOBAHUU MBIIUICHUS W KYJbTYyPbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOM  TPaMOTHOCTH, HEOOXOAMMOW IS
pelieHus]  MPaKTHUYECKUX 3aJad M SKOJOTMYECKU
00OCHOBAaHHOIO OTHOILUEHUS K CBOEMY 3I0pOBbIO U
MPUPOIHON CpEIE;

- YMETh IPOBOJIUTH PACUETHI IO XUMHUUECKUM (HOpMyJiaM 1
YPaBHEHHUSIM XUMHUYECKHUX PEAKIMH C HCIOJIb30BaHUEM




Koa m HauMeHoBaHue
¢popmupyembix
KOMIIETEHIH I

IInanupyemsle pe3yJbTAThl OCBOCHUS JHCHHMILIHHBI

00mme

JducuuniuHapHbie

¢u3nYecKUX BEIWYMH, XapaKTEPU3YIOLIMX BeEIlecTBa C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJibHbIE
yCIIOBHS) Ta3oB, KOJIMYECTBA BEIIECTBA; MCIOJIb30BATh
CUCTEMHbIE XMMHMUECKUE 3HAHUS JJIs IPUHATHS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C
BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02. Mcmonbs30BaTh
COBpEMEHHbBIE
CpezCTBa IOUCKa,
aHanmm3a u
UHTEPIPETANN
nH(popMaLuu U
UH(POPMaIMOHHBIC
TEXHOJIOTHH ISt
BBINTOJTHEHHS 33714
npodeccroHaabHON
JeSITENbHOCTU

B 00J1acTH HeHHOCTH HAYYHOI0 MO3HAHMS:

- c(OopMUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKl M OOIIECTBEHHOM MNPaKTUKH, OCHOBAHHOIO Ha
Jyajiore KyJabTyp, CHOCOOCTBYIOIIEI0 OCO3HAHUIO CBOEIO
MECTa B IIOJIUKYJIbTYPHOM MUDE;

- COBEPILECHCTBOBAHUE S3BIKOBOM M YMTaTEIbCKOU
KyJIBTYpPbI KaK CpPEICTBA B3aUMOAECUCTBUSA MEXIY JTHOAbMU
U TIO3HAHUSI MUPA;

- OCO3HAaHME  LEHHOCTHM  HAy4dyHOH  JEeATENIbHOCTH,
TOTOBHOCTh OCYIIECTBIISThH MPOEKTHYIO u
UCCIIEN0BATENbCKYIO AEATENbHOCTh MHAMBUAYAIbHO WM B
Ipynmne;

Osaanenne YHUBEpPCATbHBIMU y4eOHBIMU

NMO03HABATEJbHBIMHU [1eICTBUSIMU:

B) paboTa ¢ nHpopmaumeii:

BJIAZICTb HABBIKAMU ITOJTYUYCHUSA I/IH(I)OpMaL[I/II/I 13 NCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBISATh ITOUCK, AaHAIIU3,
CUCTEMATU3ALHI0 U HHTEPIPETALAIO uH(popManuu
pa3IMYHBIX BUAOB U (GOpPM MpeACTaBICHHUS;

- co3/1aBaTh TEKCTbl B pPa3IMYHBIX (opMaTax € y4yeTOM
Ha3Ha4YCHHs MH(OPMAIUU U 11eJICBOM ayTUTOPUH, BEIOUpast
ONTUMAJIBHYIO JOPMY MPEICTABICHUS U BU3yaJIU3aIIHH;

- OL€HUBAThb JOCTOBCPHOCTD, JJETUTUMHOCTDb
nH(popMaIMK, €€ COOTBETCTBHE MPABOBBIM U MOPAJIBHO-
OTUYCCKUM HOPMaM;
- UCIMOJb30BaTh

cpeacTBa  MH(POPMAIMOHHBIX u

- yMeTb IUIAHHPOBaTb M  BBIIOIHATH XUMHYECKUHI
AKCHEPUMEHT (IIPEBpAILEHUSI OPraHUUYECKUX BEILECTB MPU
HarpeBaHuu, MOJIy4YeHU e 3TUIIEHA U U3YYEHHUE €0 CBOMCTB,

KaueCTBEHHbIE pEaKIUU Ha  aJpJeTuibl, Kpaxmal,
YKCYCHYIO  KHUCJOTYy;  JAeHaTrypauus O€lKoB  Ipu
HarpeBaHWM, IIBETHHIE peEaKIHH OENKOB; MPOBOIUTH

peakiMy HOHHOIO0 OOMeHa, OMpEeAeNiTh CPeay BOJHBIX
pacTBOpPOB, KAadyeCTBEHHbIE peakUMM Ha CyJbdart-,
KapOOHAT- M XJOPHA-aHUOHBI, HA KATHOH AaMMOHHUS;
peuaTh SKCrepuMeH TaJbHbIe 3aJJa4u 1o TeMaM "Mertauibr”
n "HemeTannsl") B COOTBETCTBUM C MpPaBUJIAMU TEXHUKU
Oe3omacHOCTH mpH OOpamieHuu C BEIIECTBAMH U
nabopaTOPHBIM o0opyI0BaHUEM; MIPEICTaBIISTh
pe3yabTaThl XUMUYECKOTO SKCIIEpUMEHTa B (hopMe 3aIUCH
YpaBHEHUH COOTBETCTBYIOIIMX PeaKIUi U GOpPMyIUpOBaATH
BBIBOJIbl HA OCHOBE 3TUX PE3YJIbTATOB;
- YyMETh aHAJIM3UPOBaTh XMMHUUYECKYI HH(OpMALUIO,
MOJy4yaeMyl0 M3 pa3HbIX UCTOYHUKOB (CPEICTB MacCCOBOM
uHpopmaiuu, cetb IHTEpHET U qpyrue);
BJIa/IETh OCHOBHBIMU METOJaMU HAY4YHOTO IMO3HAHUS BEIECTB
M XUMUYECKHX  sBIEHHH  (HaONIOJeHHe, HU3MEpeHue,
AKCIEPUMEHT, MOJIETUPOBAHUE);
- YMETh MIPOBOJUTH PACUETHI 10 XUMUYECKUM (HOopMyIaM U
YpaBHEHUSIM XHMHUYECKUX PEAKIUH C HCHOIb30BAHHEM
(GU3nYEeCKUX BEINYHH, XapaKTEepU3YIOIUX BEIIeCTBa
C KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HoOpMalbHbIE
YCIIOBHUSI) Ta30B, KOJUYECTBA BEHIECTBA; MCIOJIb30BAThH




Koa m HauMeHoBaHue

IInanupyemsle pe3yJbTAThl OCBOCHUS JHCHHMILIHHBI

¢popmupyembix

KOMIIeTeHIn i 06mmme JucununanHapHbie
KOMMYHUKaIIMOHHBIX TEXHOJIOTHH B peuicHrnn CUCTCMHBIC XUMUYCCKUC 3HAHUSA OJIA TPUHATHA peIHCHI/Iﬁ B
KOI'HUTUBHBIX, KOMMYHUKAaTUBHBIX n KOHKPETHBIX JKHM3HCHHBIX CUTyallUAX, CBA3AHHBIX C

OpraHM3allMOHHBIX 3aJad C COO0JI0/IeHuEM TpeOOBaHUMI
OProHOMHUKH, TCXHUKH 6630HaCHOCTI/I, T'NTUCHBI,

pecypcocOepexeHusi, MPaBOBbIX U ATUUECKUX HOPM, HOPM

MH(POPMALIMOHHON 0E30MaCHOCTH;

BJIaACTh HaBBbIKaMH pacCiio3HaBaHUsA n 341U ThI

nH(popManuu, ”HPOPMAIMOHHOW OE30IIaCHOCTH JIUYHOCTH;

BE€IICCTBAMU U UX MIPUMCHCHUCM

OK 04. DddextuBHO
B3aMMOJICH CTBOBATh U
paboTath B
KOJUUIEKTUBE U
KOMaHJIE.

- TOTOBHOCTb K CAMOpPAa3BUTHIO, CAMOCTOSITEJIBHOCTH H
CaMOOIIpe/IEIICHHUIO;

- OBJIAJICHHE HaBBIKAMU Yy4eOHO- HCCIEeI0BATENbCKOH,
MPOEKTHOW U COLHUAIBHOM JESITEIIbHOCTH;

OBiajeHne yYHUBEPCATbHBIMH KOMMYHHKATHBHBIMU
AefCTBUAMMU:

0) coBMecCTHAasl 1eSITeIbHOCTD!

- IIOHUMAaTh U HCIOJb30BATh IIPEUMYIIECTBA KOMAaHIHON

Y WHJIMBHUIyalIbHOU PabOTHI;

IIPUHUMATB LIEJN COBMECTHOM JEATEIIbHOCTH, OPraHU30BbIBATh
Y KOOPIMHHUPOBATH IEUCTBUS M0 €€ JOCTUKEHUIO: COCTABIIATh
IJIaH JCWCTBUM, pacHpeneysiTb pOJM C y4eTOM MHEHUH
YYaCTHUKOB OOCYKJaTh Pe3yIbTaThl COBMECTHOH pabOTHI;

- KOOPOWHUPOBATH W BBHIMNOJHATH pabOTy B YCIOBHSIX
peasbHOr0,  BUPTYaJIbHOIO U KOMOWMHUPOBAHHOTO
B3aUMO/IEH CTBUS;

- OCYHIECTBJIATH IIO3UTUBHOE CTPATErMYECKOE MTOBEICHUE

B PpAa3JMYHBIX CHUTYalUsX, HPOSBISATH TBOPYECTBO U
BOOOpakeHU e, ObITh HHULHATUBHBIM

OBaanenne YHHMBeEpPCAIbHbIMU peryasiTHBHbIMH
AefCTBUAMMU:

') IPUHATHE ceOsl M IPYTUX JIIOIEli:

- TPUHUMATh MOTHUBBI U APTyMEHTHI IPYTHUX JOJEH MpU
aHaJIM3e pe3yJbTaTOB ACSATEIbHOCTH;

- IPU3HABAaThb CBOE MpPaBO M MpPaBO APYTUX JIOAEH Ha

- yYMEeThb IJIAHUPOBAThb M  BBINOJHATH XUMHYECKUU
SKCIIEPUMEHT (IPEBPALLEHNS OPraHUYECKUX BEIIECTB IPU
HarpeBaHuu, MOJTyYEHUE 3TUIIEHA U U3yUYEHUE €ro CBOICTB,
KAueCTBEHHbIE pEaKIUUW Ha aJbJETUIbl, Kpaxmail,
YKCYCHYIO KHCIIOTY;

- ICHaTypalus OEIKOB IMPU HATrPEBAHUH, IBETHBIC P EAKIINH
OEnKOB;  TPOBOIUTH  pEaKIUH  HOHHOTO  OOMEHa,
ONpEAENsATh Cpeny BOJHBIX pPAaCTBOPOB, KauyeCTBEHHbIE
peaknuu Ha cynbdar-, KapOOHAT- U XJIOPUI-AaHHOHBI, Ha
KaTHOH aMMOHWUSI;, PeIIaTh IKCIIEPUMEHTAIbHBIEC 3a]]a49H 110
temaM "Meramisl" u "Hemeramnbl") B COOTBETCTBUH C
MpaBUJIAMU TEXHUKHA OE€30MacCHOCTH TMpPH OOpaIIeHUH C
BEIIECTBAMU W JaOOpaTOpHBIM  00OPYIOBaHUEM;
MIPEJICTABIIATh PE3YIbTATHl XUMUYECKOT0 SKCIEPUMEHTA B
(dbopMe 3anucu ypaBHEHUN COOTBETCTBYIOIIMX  pPEaKIH
1 popMynHpOBaThH BHIBOABI HA OCHOBE ATHX PE3yJILTATOB




Koa m HauMeHoBaHue

IInanupyemsle pe3yJbTAThl OCBOCHUS JHCHHMILIHHBI

¢popmupyembix
KOMITeTeHIIii 06uue JducuuniuHapHbie
OIIIMOKH;
pa3BUBaTh CIIOCOOHOCTH MOHMMATh MHUP C MO3ULHUHU JIPYroro
4ENI0BEKA;
B 00J1a¢TH 3K0JI0THYECKOT0 BOCIIMTAHUSA - chopmupoBaTh  MpeNCTaBIEHHUS: O  XUMHUYECKOH
OK 07. - chopMUPOBAHHOCTH AKOJIOTHYECKON KYJbTYpBHI, COCTaBJISIFOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POTTU
CopeiicTBOBaTh [IOHUMAaHUE  BIMSAHUSA  COLMAIBHO-  SKOHOMHUYECKHX XMMUHU B TO3HAHUU SIBJICHUH MPHUPOABI, B (OPMUPOBAHUU
COXPaHEHUIO MPOLIECCOB HA COCTOSIHME MPUPOJHONM M COLMAIILHOU MBIIILJIEHUS U KYJIBTYpPbl JIMYHOCTH, €€ (PYHKIIMOHATHHOU
OKpYKarolen Cpebl, 0CO3HAHME II100aJIbHOT0 XapaKTepa YKOJIOTHIECKUX IPaMOTHOCTH, HEOOXOAUMON JJI PELICHUs TPAaKTUYECKUX
Cpenbl, pooiem; 3aJa4 U DKOJOIMYECKHM OOOCHOBAHHOIO OTHOIIEHHUSA K
pecypcocOepexxeHu - IUIAHUPOBAHUE U OCYINECTBJICHUE  JACHUCTBUH B CBOEMY 3/10POBBIO U IIPUPOAHON Cpee;
10, IPUMEHSATh OKpyXalollled Ccpeae Ha OCHOBE 3HAaHMA  Lielied YMETb co0o1aTh npaBuiia 9KOJIOTHY €CKH
3HaHUA 00 YCTOMYMBOI'O Pa3BUTHSI YEJIOBEUECTBA; [[eIeCO00Pa3HOro MOBEACHUS B OBITY H  TPYJOBOM
U3MEHEHUH KIIMMaTa, aKTUBHOE HENpUATHE JEUCTBUM, NPUHOCSILUX BpEL JIETEIbHOCTH B LEJIIX COXPAHEHUs CBOErO 310pOBbs U
INPUHLIMIIBI OKpY’KaIOILEH Cpele; OKpYXKarolled IMPUPOJHON Cpelbl; YUYUTHIBATH ONACHOCTh
OepexIMBOro - yMCHHE IIPOTHO3UPOBATH HeOJIaronpusITHbIE BO3JICHCTBUSl Ha JKMBBIE OpPraHU3MBl OIPEIEIICHHBIX
IIPOM3BO/ICTBA, 9KOJIOTMYECKUE IIOCJIECTBUSA MIPEANPUHUMAEMBIX BELIECTB, IIOHMMAas CMBbICJI IIOKa3aTejs MpeAeabHOU
3¢ dEeKTUBHO JIEUCTBUH, TPENOTBPAIIATh UX; JIONYCTUMOMW KOHIIEHTpAIUU
JIEICTBOBATH B pacIIUpeHue OIbITa JEATEIbHOCTH YKOJIOIMYECKOU
Ype3BbIYaiHbIX HaIlpaBJIEHHOCTH;
CUTYaIUsX OBJIaJICHME  HaBBIKAMH  y4yeOHO-  HCCJIEI0BaTENIbCKOM,

HpO@KTHOﬁ n COIII/IaJ'IBHOI‘/’I ACATCIBbHOCTH,




3. CTPYKTYPA U COJAEPKXAHUE YUYEBHOM JUCIUITIJIAHBI
3.1. TemaTnueckuii maaH y4eOHOM TUCITUTUIMHBI

O/1b.12 Xumus

Bup yueOHOM padoThI

KoanuecTBO 4acoB

1 2
MakcumajibHas yueOHasi Harpy3ka (Bcero) 72
Oobsi3aTeqibHasi ayauTOpHasi y4deOHasi Harpyska
(Bcero)
8 m. u..
TEOPETHYECKOE 00yUEHUE 27
MPAKTUYECKNE 3aHITUSA 41
CamocTrosiTenbHas paboTa 00y4arouerocs
[IpoMexxyTouHas arTecTanus: 4
b depeHIHPOBaHHBIN 3aueT, (9K3aMeH )
HUTOT'O 72




3.2. Conep:xkanue 0o0y4enus no yueonou nucuumianne O1b.12 Xumus

HanmenoBanue Conep:xanne yueOHOro Mmatepuana (0CHOBHOe U Npod eccHoOHATbHO-OPUEHTUPOBAHHOE), Oo0bem dopmupyembie
pa3/iesioB M TeM JabdopaTopHbIe M IPAKTHYECKHe 3aHATHS, NPUKJIATHOI MO1YJIb 4acoB KOMTIeTeHIIUH
Paznen 1. OcHOBBI cTpOEHHsI BelleCTBA 6
Tema 1.1. OcHOBHOE cofiepKaHne 6
Crpoenne aTOMOB XMMHYECKHIX CoBpeMeHHast MOZIENIb CTPOCHUS aToMa. BHIbl XUMHUYIECKO# CBSI3U 2
JJIEMEHTOB U IPUpPOAa OK 01
. IpakTHyeckasi padora
XUMHUYECKOH CBS3N . 4
Perienye 3ajanuii Ha COCTaBICHUS! XUMHYECKUX (OPMYIT
Tema 1.2. OcHOBHOE coJep:KaHHe
Hepnoz[gqecxml ;IaKOH 1 IpakTuyeckasn padora 2 OK 01
tabmuma JI.W.
M ua 1 Ilepuoauueckas cuctema xumudeckux 3yeMenToB .M. Menneneena. OK 02
H7IEJIeeB .
CHACTICERa «Meranueckre / HeMETaJUTHIECKUe CBOICTBA, IIEKTPOOTPULIATEIBHOCTh XUMHUUYECKHUX DIEMEHTOBY
Pa3ngen 2. Xumuyeckue peakuuu 10
OcHOBHOe cofiepKkaHne 6
Tema 2.1. Krnaccudukaruist 1 THITBI XUMHYECKUX PEAKIMH C yJaCTHEM HEOPTraHUYECKHX BEIIECTB. 2 OK 01
Tunbl XUMHYECKUX peaKIUii MpakTHueckas padora 4
OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XMMHH U PACUETHI M0 YPaBHEHUSIM XUMHUECKUX PEaKIIHH.
OcHoBHOE coepsKanne 4
Tema 2.2. DIEKTPOIUTAICCKAS - o OK 01
L p : Teopus 37eKTPONINTHYECKOH INCCONMANNH, COCTABICHHE HOHHBIX PEaKIMi OK 04
JIMCCOIMAIIHS ¥ MOHHBII OOMeH —
JIaGoparopHast padoTa Tumbl XUMUYECKUX peakui 5
Pa3nen 3. CTpoeHne u CBOICTBA HEOPraHMYECKUX BellleCTB 18
OcHOBHOE coiepsKkanne 4
Tema3.1. [Ipenmer Heopranuueckoi xumun. Kimaccudukanys HeOpraHUuecKuX BEIeCTB 2
Knaccudukaryst, HOMeHKIaTypa U OK 01
CTpoeHHe Heopranudecknx  |LIPAKTHIeCKas paboTa OK 02
BEIIIECTB PemreHre NpakTHYECKUX 33/laHUK MO KJIACCH(UKALMK, HOMEHKJIAType M XUMUYECKHUM (GopMyliam 2
HEOPTaHMYECKUX BEIIECTB
Tema 3.2. OcHoOBHOeE coiepxaHne
dusuKo- Mertaubl. OOmune gu3nueckne n XMMUYECKHE CBOWCTBA METAJLIOB oL
> - - OK
XUMHUYCCKHEC CBOUCTBA Hemeramisl. OOIIue pu3NIecKre U XUMHUSCKUE CBONCTBA HEMETAJIOB. XUMHUYCCKHE CBOHCTBAa OCHOBHBIX KJIaCCOB OK 02

HCEOPraHU4YCCKUX BEUICCTB

HCOPTraHNM4YCCKUX BEIICCTB.




HanmenoBanue Conep:xanne yueOHOro MmaTtepuana (0CHOBHOe U NMPod eccHOHATbHO-OPUEHTUPOBAHHOE), Oo0bem ®dopmupyembie
pa3neaoB U TeM JIaGopaTopHbIe M MPAKTHYeCKHe 3aHATHS, TPHUKJIATHONH MOTYJIb 4acoB KOMTIeTeHIHH
IpakTruyeckas paora 4
CocraBieHre YpaBHECHAN XUMUYECKUX PEaKIIit
Tema 3.3. OCHOBHOE CoIepKaHne
SHTU(HKAIUS HEOPTaHUIECKHX|
1 uxan P JlaGoparopHas paGora OK 01
BEILIECTB OK 02
VnenTrdukaiys HEOPraHMYSCKUX BEIICCTB OK 04
CBoiicTBa HEOPTaHNIECKUX BEIECTB 2
Paznes 4. CTpoenue U cBOCTBa OPraHM4YeCKNX BellecTB 24
OcHOBHOE coiepKaHHe 6
Tema4.1. [Ipenmet opranndeckoid XuMuu. OCHOBHBIE TTOJIOXKEHHS TEOPUHA XUMUYECKOTO CTPOSHHS OPTaHNYECKUX COCAUHEHHH 2 OK 01
Knaccudukanus, crpoenue u
A.M. Bytneposa
HOMEHKJIaTypa OpTaHUIeCKUX
BEIIECTB I[IpakTHyeckas padora 4 OK 01
CocTaBiieHHE TIOHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHNIECKUX BELIECTB
OcHOBHOe coJiep KaHne 14
Teopernueckoe o0y4ueHne
ANTKaHBI. AJIKMHBI U QIKaJUE€HBl 1 apOMaTHIECKUE YIIIEBOIOPOIbI 2
Kucnopoaconepkaiue coeimHeHHs1 A30TCOAEpIKalle COSJMHEHHs. BBICOKOMOIIEKYISIpHbIE COeIMHEHUS
Tema 4.2. OK 01
. IIpakTHueckas padora
Coiicta P pabota 3 4 OK 02
OPraHUYECKHX COC]II/IHeHI/Iﬁ CocTaBiieHHE YpaBHEHHUH XUMHUYECKUX PEAKIIUU C yJaCTUEM OPraHNYCCKUX BEIICCTB OK 04
IIpakTHyeckas padora 4
CBOICTBAa OPraHUYECKUX COETMHEHUI
JlaGopaTtopHasi paGoTa 2
[IpeBpalnieHnst OpraHnYecKUX BENIECTB ITPY HarPEBaHUH
Tema 4.3, OcHOBHOE coJiep;KaHne 4
Vnentuduxarms Teoperuueckoe 00yyeHnebroopraHnueckrue CoeqMHEHU: OSITKH, )KUPBI, YIIIEeBOAB Polb opraHMYecKkod XUMUH B
OpraHMYECKHX BEIIECTB, MX  |[PCLICHHH IPOOJIEM SHEPIeTHYeCKON Oe30IacHOCTH, B PA3BUTHH 2 OK 01
3HAYEHHE U IPUMEHEHHE B MEIUIMHBI, CO3JAHUHM HOBBIX MaTepHaIoB, HOBBIX HCTOYHHKOB SHEPIHI OK 02
OBITOBOI 1 IPOM3BOJCTBCHHON | TlagopaTopHasn paGora 5 OK 04
ACATCILHOCTH HCIOBCKA Wnentndukanys opraHMuecKuX COeIMHEHUH OT/IEIbHBIX KIIaCCOB
IIpomexxyTouHasi atrectanus (Mg epeHIMPOBAHHBII 3a4eT)
4 OK 01

Pa3nen 5. Kunernueckue n repm

OTUHAMUYECCKHUE 3AKOHOMEPHOCTHU NNPOTEKAHUS XUMHUYCCKHUX pealcuuifl

12




HanmenoBanue Conep:xanne yueOHOro MmaTtepuana (0CHOBHOe U NMPod eccHOHATbHO-OPUEHTUPOBAHHOE), Oo0bem ®dopmupyembie
pa3neaoB U TeM JIaGopaTopHbIe M MPAKTHYeCKHe 3aHATHS, TPHUKJIATHONH MOTYJIb 4acoB KOMTIeTeHIHH
Tema 5.1 OCHOBHOE Coflep:KaHue 4 OK 02,
Cxopocts XIMITHCCKHX CKOpOCTh peakiiy, ee 3aBUCUMOCTh OT pa3in4HbIX (akTopos. [Ipunnumn Jle llarense 2
peaxImii.
Xumnueckoe papHoBecne  |IIPAKTHYeCKasi paboTa 2
Peuienune 3agannii Ha npuMenenue npuniuna Jle-lllarense
Pa3nen 6. PacrBopsl
OcHOBHOe cojiep:KkaHHe 2
Tema 6.1. " OK 01, OK 02
PacTBopeHne Kak (pu3nKo-xumMudeckuii npouecc. PactBopsl. CriocoObl IPUTOTOBICHHS PacTBOPOB. PacTBOpUMOCTS. 2
IonsTHE O pacTBOpax OK 07,
MaccoBast 10J11 PaCTBOPEHHOTO BEIIECTBA.
OcHOBHOe coiepKaHue 2
Tema 6.2. MccnenoBanue cBOMCTB (126 p OK 01, OK 02
PACTBOPOB adoparopHasi padora 4 OK 04,
[IpuroroBieHre pacTBOPOB, PEIIEHHWE 3a/ad Ha IPHTOTOBJIECHHE PACTBOPOB
IIpome:xxyTouHAsl aTTeCTALUSA MO JMCIHUILIMHE (324eT) 2
Bcero: 72
U3 HUX MPAKTHYECKUX 3aHATHI 41
JIeKIui 27
CaMOCTOSITeJIbHasI paboTa) -
3ayer 4
IK3aMEH -

13




4. YCJIOBUSI PEAJTU3ALIAU IIPOTPAMMBI YYEBHOM
JTUCLHMUILIUHBI

4.1. TpeOoBaHUsI K MATEPHUAIBbHO-TEXHUYECKOMY 00eCIeYeHN 10

Peanu3anmss mporpaMmbl  TUCHUIUIMHBI — TpeOyeT Hajauuums  KaOuHeTa
EcrecTBO3HAHU

O6opynoBanue yueOHOro KaOMHeTa:

- MI0CaJI0YHBIC MECTA 110 KOJUYECTBY 00 yUaromuXcs;

- pabodee MEeCTO MPeTno/1aBaTes;

- BBITSDKHOU 1IKad;

- HA0Op XMMHUYECKON MOCYAbl U MPHHAIICKHOCTEH 11 J1a00paTOPHBIX U
MPaKTHYECKUX padoT;

- HaOOpbI pEaKTUBOB OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB;

- KOMIUICKT y4eOHO-HATJISITHBIX TTOCOOUH « XUMUS»;

TexHUUecKkue cpeicTBa 00 YICHHUS

- KOMIIBIOTEP C JIMIIEH3HOHHBIM MTPOTPaMMHBIM 00ECTICUCHUEM;

- MYJIbTHMEIHAITPOCKTOP

- 9KpaH

Ilpusooumcs nepeuenv cpedcme 00yUeHUs, GKIIOYAS MPeHadNcepbl, MOOelU, MAaKembyl,

obopydoeaHue, mexuHuieckue cpeocmeda, 6 m. Y. aYOUOBU3VATbHblE, KOMNbIOMEPHblE U
MeNeKOMMYHUKAYUOHHBIE U M. N. (KOIUYEeCMB0 He YKA3bleaemcs)

TpeboBanus kK KBaTM(PHUKAIUK TEJArOTHYCCKUX KaJIpPOB, OCYIIECTBIISIONTUX
peanmuzanuio [IIICC3 mo cnenuanbHOCTH, JTOJDKHBI 00SCIEYHBATHCS I1€arornieCKUMHU
KaJpaMHl, UMEIOIIUMHU  cpeaHee  mnpodeccuoHallbHOE,  BhICIIEe  OOpa3oBaHUE,
COOTBETCTByIOIIEE Mpodwiro  mpenogaBaeMo  y4eOHOM  AUCHUIUIMHBL.  OmbIT
JIESITEPHOCTH B OPTaHU3AIMIX COOTBETCTBYIOMIEH MPOPEeCcCHOHAIBHON chepbl SBISETCS
00s3aTeNIbHBIM IS TIpETioJiaBaTelicl, OTBEYANOIIMX 3a OCBOCHHUE OOYJaroIIUMCs
npohecCUOHANBHOr0 Y4EOHOIr0 UKIIA.

[IpenogaBareny moay4aroT AOMOIHUTEIbHOE MPOoheCcCHOHATBHOE 00pa30BaHUE 110
nporpaMMaM TMOBBIIIEHUS KBaJIM(HUKALMU, B TOM uHcie B (OpMe CTaXUPOBKU B
PO MILHBIX OpPraHU3aIMsgX HE PEXKE OJJHOTO pas3a B 5 JieT.

4.2. Nudopmanuonnoe odecrieyeHue o0y4eHmusl. Ilepeyensb
peKOMeHAyeMbIX Y4eOHbIX u3aanuii, VHTepHeT-pecypcoB, 10NMOJTHUTEIbHOMH
JUTEPATyphI

OcCHOBHBIC TIEUaTHBIC n3gaHuA

1. AupunorenoBa, M. B. Xumwus: y4eOHUK MU MPaKTUKyM JUIsI CPEIHETO
npodeccuoHanbHoro oopazosanusi / M. B. Audunorenona, A. B. ba0Okos, B.
A. TlonkoB. — 2-e u3n., ucnp. u gon. — Mocksa: U3narensctBo HOpaiir,
2022. — 291 c.

2. llleromuxuna, H. A. O6mas xumusa: yuebnuk nias CIIO / H. A.
[Meronmuxuna, JI. B. Munaesckas. — Cankr-IletepOypr: Jlanp, 2021. — 164
C.



3. Huxonwckuii, A. b. Xumusa: y4eOHUK M TPAKTUKYM [JII CPEIHETrO
npodeccruoHanbHoro oopazosanus / A. b. Hukonbsckuii, A. B. CyBopoB. —
2-e u31., epepad. u gon. — Mocksa: M3narensctBo FOpaiit, 2022. — 507
C.

4, Xumusi: yaeOHHK JUIsl CpeTHEro npodeccuoHaibHoro oopasosanus / FO. A.
Jle6enen, I'. H. ®daneeB, A. M. T'ony6es, B. H. IllanoBan; mox ooOmieit
penakuueit I'. H. ®aneesa.

— 2-e u3., nepepad. u gon. — MockBa: M3narensctBo FOpaiit, 2022. — 431
C.
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DJIeKTPOHHbIE U3TAHUS
1. hvsh.ru— Xypuan «Xumus B HIKOJIE»

5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI
JUCHUIIIMHBI

KoHTposib W oOlleHKa pe3ylbTaTOB OCBOCHHUS y4e€OHON  JAMCITUTLIMHBI
OCYILECTBIIIETCSl  MpENojAaBaTeieM IMpUd MPOBEACHUM JIabOpaTOpHBIX  PadoT,
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MPaKTUYECKUX 3aHATHM, TECTUPOBAHMS, a TaKXKE BBIMOJHEHHUS OO0YyYaIOIIMMUCS
VHIUBUYAJIbHBIX 3aJaHUM, NPOCKTOB, HCCIECHOBAHUMN, NPAKTUYECKUX 3aHATHUM,
TECTUPOBAHUS.

Pe3syabTarsl 00ydyenust

@opMBbI U METOAbI KOHTPOJIS U
OLICHKH Pe3yJ1bTaTOB 00y4eHHsl

YMEHHE COCTABIIATh XUMHIUECKHE (POPMYJIIBI COEANHEHUH B COOTBETCTBUHU
CO CTENEHBIO OKHCICHUS XWUMHUYECKHMX OJEMEHTOB,  HCXOII W3
BICHTHOCTH W 3JIEKTPOOTPHLIATETBHOCTH;

YMEHHE XapaKTepU30BaTh XUMHUYECKHUE JIEMEHTHI B COOTBETCTBUM C UX
MOJIOKEHUEM B MEPUOAMYECKON cucTtemMe XUMHUYeckux siaemeHToB J[.H.
Meneneena;

YMCHHUEC COCTAaBJIATL PCAKIHUU COCAUHCHUA, PA3JIOKCHUAA, O6MCHa,
3aMCUICHHS, OKHCIUTCIbHO-BOCCTAHOBUTCIILHBIC PCAKIIUH, COCTaBJIATH
YpaBHCHUSL XUMHUYCCKHUX peakuun HOHHOTO obmeHa ¢ ydqacTuem
HCOPraHNMYCCKHX BCHICCTB,

yYMEHHUE KIacCU(PUIMPOBATh HEOPTAaHNUECKUE BEIIECTBA B COOTBETCTBUH
C MIX CTPOEHHEM, YCTaHABINBATh 3aBUCUMOCTb (DM3UKO-XUMHUYECKUX CBOICTB
HEOPraHMYECKUX BEIECTB OT CTPOEHHS  aTOMOB M MOJIEKYI, a TAKXKe
THUIA KPUCTAUIMIECKON PEIICTKY;

VYmenue HCCIICA0BATb KAYCCTBCHHBIC PCAKIIUU HCOPTAHNYCCKUX BCIICCTB;

yYMEHUEe KJ'IaCCI/I(l)I/IIII/IPOBaTB OpraHnveCKuUe BCHICCTBA B COOTBECTCTBHUU
C UX CTPOCHHUECM;,

YMEHUE YCTaHaBJINBAaTb 3aBUCHUMOCTH (1)I/I3I/IKO-XI/IMI/I‘{QCKI/IX CBOMCTB
OPraHNYCCKUX BEUIECCTB OT CTPOCHUA MOJICKYII;

YMEHHE  HCCIeNOoBaTh  Ka4eCTBEHHBIE
COCIMHCHUI OTEIbHBIX KIIACCOB;

peaKmMy  OpPTraHUYECKHX

YMEHHE XapaKTepU30BaTh BIMSHUE KOHLEHTPAlMM PEearupyroNInX
BEIIIECTB M TEMIIEPATyphl HA CKOPOCT XMMHUYECKHX PEaKIINiL;

YMEHUE HCCJICI0BAaTh (l)I/ISI/IKO'

XHMHUYECKHE CBOMCTBA MCTHHHBIX PacTBOpPOB;

pasjandatb HUCTUHHBIC PACTBOPHI,

YMEHHUE pasjinyaTb HWCTHHHBLIC PAaCTBOPbLI, HUCCICAOBATH (l)I/ISI/IKO-

XHUMHYECKHE CBOMCTBA HCTUHHBIX PacCTBOPOB;

YMCHUEC OLCHMBATL MOCICACTBHUA OBITOBOM U HpOPIBBOI[CTBCHHOﬁ

NEeSITEILHOCTH 4eJIOBEKa C IMO3UIMHN AKOJIOTHYECKOM 0e301acCHOCTH

YCTHBII KOHTPOJIb U CAMOKOHTPOJIb,
MMUCbMEHHBIN KOHTPOJIb U
CaMOKOHTPOJIb, IPAKTUYECKUH
KOHTPOJIb U CAMOKOHTPOJIb;
VHIIUBHUYaJIbHBIA U PPOHTAIBHBINA
orpoc,

TECTUPOBaHUE, CAMOCTOSATEIIbLHBIE
MUCEMEHHbIE pa0OTHI, IUKTAHTHI,
BBITNIOJTHEHUE NTPAKTUYECKUX 3a1aHUI Ha
MPAKTUYECKUX 3aHATUAX, 3aIIUTa
TBOPUYECKHUX PadOT, IPOEKTOB.
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Hpuiaoxenue 1

[MOJIMTEXHUYECKUI KOJUIE/DK ®EJIEPAJIBHOI'O
T'OCYJIAPCTBEHHOI'O BIO/[P)KETHOI'O OBPA3SOBATEJIBHOI'O
VUPEXJIEHUS BBICILIET'O OBPA3BOBAHUS
«JIYTAHCKUI I'OCY IAPCTBEHHBIN ATPAPHbBI VHUBEPCUTET
UMEHH K.E. BOPOILIMJIOBA»

KOHTPOJIbHO-OLIEHOYHBIE CPEJICTBA
10 Y4eOHOM AUCIUILIINHE

O/1b.12 Xumus

(HaumeHoBaHue Y4eOHOU OUCYUNTIUHBL)

40.02.03 Ilpaso u cyoeonoe admunucmpuposanue
(K00, HauMeHoB8aHue Npogheccuu/cneyualbHOCmu)
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KoHTp0/1bHO-0LIEHOYHBIE CPEACTBA
JJISl IPOBEIeHUS P OMEKYTOUHOM aTTeCTAlMK
B ¢opMme 1udPepeHIMPOBAHHOIO 3a4eTa

Tema 1.1. OCHOBHBIE MOHSATHS U 3aKOHBI XUMUM

1. Yto takoe atom?

2. Yrto Takoe Mosekysa?

3. Yro Takoe atomMHas macca?

4. Yro Takoe OTHOCUTENbHAs MoJIeKyJsipHas Macca? Kak ee HaliTH?

5. Yto Takoe molisipHas Macca BelecTBa? B kakux eIMHUIIaX OHA BBIPAXKAETCS
6. Kak BBUMCIUTH KOJWYECTBO BEIIECTBA, 3Has Maccy, OOBEM WJIM YHUCIIO
CTPYKTYPHBIX €IUHULL?

7. Kak dhopmynupyercst 3aKkoH ABoraapo?

8. UTO Ha3bIBAETCSA OTHOCUTEIBHOM IJIOTHOCTBIO OJHOrO Ta3a 1o Apyromy?

9. ChopMynmupyiiTe 3aKOH MTOCTOSHCTBA COCTABA.

10. ChopmynupyiiTe 3aKOH COXpAHEHHSI MaCChl BEIIIECTB.

Tewma 1.2. [lepnonnueckuii 3aKoH U [leproandeckas cucrema XUMAYECKUX 2JIEMEHTOB
J.1. MenaeneeBa u CTpoeHHE aTOMa

1. Kakog cocraB siipa aroma?

2. Kak onpenenuTps 4nUCIIo NPOTOHOB U HEUTPOHOB B SIApE?

3. Kak omnpeneiautb KOJIWYECTBO SHEPTE€TUYECKUX YPOBHEW B 3JIEKTPOHHOM 000JI0UYKE
atoma?

4. Kak paccuMTarh MakCHMAaJIbHO BO3MOYKHOE€ KOJMYECTBO 3JIEKTPOHOB HAa JaHHOM
SHEPreTUYECKOM YPOBHE?

5. KakoBO KOJIMY€CTBO MTOAYPOBHEN HA IHEPTETUUECKOM YPOBHE?

6. Kak o6o3nauarorcst mnogypoBHu?

7. Ha xakoM 3HepreTuyecKoM ypoBHE SHEPTrusl 3JEKTpoHa O0Jbllie Ha EPBOM MM Ha
YeTBEPTOM?

8. Uto Ha3bIBaeTCs OpOUTAIBIO?

9. Kakyro dopmy numerot opoutamm?

10. KakoBO BO3MOXKHOE KOJIMYECTBO OpOUTAICH HA TOAYPOBHSX ?

11. Tlepeuncmure, aToMbl KaKMX 3JIEMEHTOB HMMEIOT 4 3JIEKTPOHA HA HAPYKHOM
YHEPreTUYECKOM YPOBHE JIEKTPOHHON 000I0UKH?

12. Yto ob6o3Ha4yaeT TepMuH —cruHl?

13. Ilpy KakoM yCcI0BUM Ha OJJHOM OpOHUTAIM MOT'YT HAXOAUTHCS B JIEKTpOHA?

14. Ar =20.

15. Onement 3-ro nepuona Il rpynmer.

16. DnemeHT S rpymnmsl, B €ro aToMe 3 SJHEPreTUYECKUX YPOBHSI.

17. B sgpe atoma 24 nipoToHa.

18. DnexTponnas dopmyina sneMenta 1s2 2s2 2p6 3s2 3p6 3d7 4s2

19. Onexrponnas dhopmyna snementa...3sl 3p3 3d2

Tema 1.3. CtpoeHue BemiecTa
1. KakoBa mpupoga XUMUYECKOU CBSI3U?
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2. Kakue BUIbI XUMUYECKOW CBSI3U CYHIECTBYIOT MEXK/y aTOMaMU B COEIUHECHUSX?

3. Onummre MexaHu3M 00pa30BaHUsS KOBAJICHTHOW CBS3H.

4. Kakas cBsI3b Ha3bIBAECTCSI KOBAJICHTHOW?

5.YeM oTiiMyaeTcst KOBaJICHTHAs MOJIIPHAS CBSI3b OT KOBAJEHTHOMN HEMOJISIPHOW CBSI3U?
6. Kakast cBSI3b Ha3bIBA€TCA HOHHOM ?

7. Uem oTin4aeTcs MeXaHu3M 00pa3oBaHUsi MIOHHOM CBSI3U OT KOBaJCHTHOW?

8. Kakas cBA3b Ha3bIBAECTCS METATUIMYECKOM?

9. OnummTe MexaHu3M 00pa3oBaHUs METAUTUYECKOM CBSI3H.

10. Kakas xumuyeckas CBsi3b Ha3bIBACTCS BOJIOPOIHOM?

11. IlpuBeaure npuMepbl COCAWHEHUN C WOHHOM, KOBAJIEHTHOM, METAIUIMYECKOU
CBSI3bI0 MEXKIY aTOMaMH.

12. Tlepeuucnute BelecTBa MEXAY MOJIEKYJIAMH KOTOPBIX CYILIECTBYET BOAOPOAHAsS
CBS3b.

Tema 1.5. Knaccudukarusi HeOpraHn4eckux COeTUHEHUI 1 UX CBOMCTBA

1. 3anucars ypaBHEHUS PEAKLINH, XaPAKTEPUIYIOLINE CXOACTBO OKCHJIOB.

2. Moxuo i rugpokena meau (1) monyuuts coequnenuem okcuaa meau(Il) ¢ Bogoii?
OTtBeT obocHyMTE.

3. 3anucaTe ypaBHEHHE pPEAKIWH, XapaKTEPU3YIOLIEE MPOTUBOIMOJIOKHOE CBONCTBO
KHCJIOTHOT'O OKCHJIa OCHOBHOMY.

4. 3anucaTh ypaBHEHUE PEAKIINU, XapaKTEPU3YIOIIEE MPOTUBOIIOJI0KHOE CBOMCTBO
OCHOBHOI'O OKCHJa KHCIIOTHOMY.

4. Ha ocHOBe CBOMCTB J10Ka3aTh, 4TO OkcuJ yriaepoaa (IV)-kucioTHeIi

5. Ha ocHOBE CBOMCTB J0Ka3aTh, YTO OKCHUJI KaJIbLIUsI — OCHOBHOM

6. Beimucarh U3 IpeayioxKeHHOr0 CIIMCKa BELIECTB OKCUIBI U AaTh UM HAa3BaHUSL:
Ca(NO3)2, Na20, KOH, CuClI2, HNO3, SO3, CuO.

7. BeIIUILIMTE OTAEIBHO OCHOBHBIE M KUCIOTHBIE OKCUBI U JAUTE UM HA3BAHUE:!

CaO, Si02, CO2, Na20, K20, SO3, Al203, BaO, N205.

Tema 2.1. OCHOBHBIE TIOHSATUS OpPraHWYECKONM XHMHUU U TEOpUS CTPOCHUS
OpPraHUYECKUX COCIUHEHUN

1. Uto n3yyaetr oprannveckasi Xumus?

2. Ha3oBUTE U3BECTHBIE BaM KJIACCHI OPI. BEIIECTB U X OT/ACIIbHBIX MPEACTABUTEIICH.
3. SIBASIOTCS T OKCHUJIBI YIIIEPOAA U YroJibHasi KUCI0Ta OpraHMYeCKUMU BEIIECTBAMU?
4. Yemy pasna BajeHTHOCTh C B O.C?

5. SlBngercs v 3TUJIEH TOMOJIOTOM MEeTaHa?

6. Kak aToMbI COeIMHSAIOTCA B MOJIEKYITY?

7. Kakast CBSI3b BOZHMKAET MEXK/1y aTOMAMHU B MOJIEKYJIaX OPTaHUYECKUX BEIIECTB?

8. UTo Takoe B3aUMHOE BIHUSHUE?

9. JocTaTo4HO 11 AJIs BBIBO/IA HA XUMHUYECKHE CBOMCTBA BEILIECTBA, 3HATH TOJIBKO
KOJINUECTBEHHBIN U KAUECTBEHHBINA COCTAB MOJIEKYJI?

10. CocTaBuTh BO3MOXKHBIE H30MeEpHI ¢ 00111elt popmynoit COH14. [laTh M Ha3BaHUS.

Tema 2.2. YrineBo1opoAbl U UX TPUPOIHBIE UICTOYHUKHU
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1. Kakue coenmHEeHMs Ha3bIBAIOTCS YIJIEBOJIOPOAaMU?

2. Kakue cymecTByroT KJIACChl YIIIEBOLOPOIOB?

3. Yrto Takoe roMoJioru?

4. HazoBure o011yto (opMys1y roMOJIOTHYECKOTO psijia aJIKaHOB, aJIKEHOB, aJIKHHOB.
5. Yro takoe ankanbl? Uto Takoe ankeHbI? UTo Takoe alKUHBI?

6. Kakue XuMHUYECKHE CBSA3M CYIIECTBYET MEXKJIY aroMaMH B MOJEKYJax
YIJIEBOAOPOIOB?

7. HUeMm oTanyaeTcsa CUTMa-CBI3b OT ITU-CBSI3H?

8. 3anmmmre peaknuto 3amenienus: C2H6 + C12

9. 3anummure peakuuto npucoeauHenus: C2 H4 + C12

11. Kakue knacchl yriieBo10pOA0B JIETKO OKUCIISIOTCS ?

12. Kakuie npoayKThl MOTYy4arOTCA B pe3ybTaTe CXKUTAHUS YTIIEBOIOPOI0B?

Tema 2.3. Kucnopojacoaepxaniye OpraHi4eckue CoeIMHeHUS
CrupTsl:

1. Kakue BemiecTBa Ha3biBatoT ciupTamu? OOmmas hopmysa CliupToB.
2. Ilo xakuM npr3HaKaMm KJIaCCU(PUUUPYIOTCS CHUPTHI?

3. Kakue BHIbI H30MEPUHN XapaKTEPHBI JJIs CIIUPTOB?

4. [IpyuMeHEeHHE CIUPTOB.

5. BousiHME CIMPTOB HA OPTaHU3M.

@eHOIIBIL:

1. Kakue BemiecTBa Ha3bIBaIOT peHOIAMU?

2. Kak mpoucxoauT B3aMMHOE BIIMSHHE aTOMOB B MoJjeKkyse (eHona? (ImojoKeHue
teopun A.M. bByTtieposa)

Tema 2.4. Azorconepxkaniye opranndeckue coeaunenus. [lomumepsr

1. AMUHOKHCIOTBHI, CTpO€Hue, KiaccuduKanus, H30Mepus, HOMEHKJIATypa.
[TomyyeHrne aMMHOKHUCIIOT U UX XUMHAYECKUE CBOMCTBA

2. ITonmumepsbl. Ou3nyeckre U XUMUYECKHUE CBOMCTBA

3. IlonyueHne ¥ UCIIOJIB30BAHUE TTOJIUMEPOB

4. XumMu4ecKrue OCHOBBI )KM3HU: O€JIKU U HYKJIEMHOBBIE KUCIOThI

5. B yeM cocToUT OTIIMYMe peakuui NOJIMMEPU3ALMHI OT PEAKLUNN ITOJTUKOHICHCALIUH.
[IpuBecTr nmpuMepsbI peakiuil.

6. Kakue mnonuMmepbl Ha3bIBAIOT TEPMOIUIACTUYHBIMH M TEPMOPEAKTUBHBIMU.
[IpuBecTn npuMeEpBL.

7. Hamummre cTpykTypHyl0 (GOpMyly mpocTeiiied aMUHOKHUCIOTHL. Kakue
(yHKUIHMOHAIBHBIE TPYIIIBI COAEPKUT 3TO coenHeHne? [loueMy 3Ta aMMHOKHCIIOTa HE
uMeeT ontudyeckux nzomepos? [lpusenure Gopmysbl ONTHUECKUX U30MEPOB aJlaHUHA.
8. Hanumwure ypaBHEHHE PEakUMM MOJYYEHUs IUIEINTHIA W3 BAJIMHA M LUCTEHUHA.
VYKaXuTe NEeNnTUAHYIO CBSA3b.
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