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Pabouas nporpamma  obmeobpazoBarenbHor  guctumiuabl OJ1.12 Xumwus
pa3paboTaHa Ha OCHOBaHUU (eAePATBHOTO TOCYJAPCTBEHHOTO O0pa30BATENBHOTO CTaHIapTa
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN IPOT'PAMMBI
OBIIIEOBPA3OBATEJbHOM YYEFHOM JUCHUATIIINHBI
OJ1. 12 Xumus
1.1 MecTro AUCHMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTe/ibHOIl NPOrpaMmbl
CHo:
O6meo6pazoBarenbHas auciuiuimHa «O/[.12 Xumusiy» sBIseTcs 00s13aTeIbHON YacThiO
00111600pa30BaTEILHOrO IMKJIAa OCHOBHON 00pa30BaTEIbHOM MPOTpaMMBI B COOTBETCTBHH C
®I'OC no cnenuansHoctr CIIO 38.02.08 Toprosoe neno.

1.2. leas ¥ IuIaHMpyeMble Pe3yJbTAThI OCBOEHUS TUCHMIIUHBI:

1.2.1. Heab o0meo0pa3oBaTeIbHOM TUCHUILINHBI

Henp muctmmauasl «OJ1.12 Xumusa»: chopMUpoBaTh y 00yJaIOIMXCS 3HAHUS U YMEHUS
B 00JIACTH XMMHHU, HABBIKM MX PUMEHEHUS B IPAKTHUECKONU TPOPECCHOHATBHOM 1S TEbHOCTH.

1.2.2. [lnannpyemblie pe3yJabTAThl OCBOCHHS 0011e00pa30BaTEJIbHON JMCUMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue TUCHUIUIMHA UMEET MpU (OPMUPOBAHUU U PAZBUTHH.

Kon H ITanupyemble pe3yabTaThl
HAHMEHOBaHHUE

(¢popmupyembIX Oo0mue JucuMInIMHaApHbIe
KOMIIeTeHIHI

OKO1. Beioupats MPO1, MP05, MP09, MP10, MP11,MP12, | ITPO1, ITP02, ITPO3, ITPO7
CIIOCOOBI pelIeHus MP14
3a1a4
npodeccnoHaIbHOM
JeATeIbHOCTH
IMPUMCHUTECIIBHO K
pa3InyHbIM
KOHTEKCTaM

OK 02. MPO02, MP03, MP09, MP12, MP15, MP17 | TTP02, TTP04, TTPO5, ITP09
Ucnonb3oBaTth
COBpEMEHHBIE
CpeJICTBa IOKUCKa,
aHanm3a u
WHTEPIpeTaluu
UHQOpMAIH, 1
UHQOPMAIOHHEIE
TEXHOJIOTHH IS
BBITTOJTHEHHUS 33124
podeCCHOHATTEHOM
JeSITeIbHOCTH;

OK 04. 3¢pdextusno | JIP1, JIP6, MP09, I1P06, PIT107
B3aUMOJIEHCTBOBATh
u paboTats B
KOJIJICKTHBE U
KOMaHJIE;

OK 07. JIP4, JIP14, MP04, MP09, I1P01, ITP02, TTPOS, ITPO8, TTP10
ConeiicTBOBaTH
COXPaHCHUIO
OKpY>Karolleu cpeipl,
pecypcocoepeKeHUIO




, IPUMEHSITh 3HAHUS
00 U3MeHEHUH
KJIUMaTa, TPUHITUTIBI
OEepEIKITUBOTO
MIPOU3BOICTBA,

3¢ dEeKTHBHO
JIeiCTBOBATH B
Ype3BbIYANHBIX
CUTYaIusX;

OK 08. JIP2, JIP3, JIP11,JIP15, MP09, I1P02, ITPOS, TTPOS, ITP11, ITP12
Ucnonp3oBath
cpencTBa
(br3uIecKon
KYJBTYPBI TSI
COXpaHEHUsI U
YKpPETUICHHUSI
3JI0POBBS B TIpOIIECCE
poheCCUOHATBHOMN
JeSITeTIbHOCTH U
TOJIePIKAHUS
HEO0XO0MMOTO
YPOBHS (PU3NUECKOMH
MOJITOTOBJICHHOCTH;

Ocoboe 3HaueHWe IUCHMIUIMHA UMeeT Hpu (OPMHUPOBAHMM U PA3BUTUU OOIIUX
koMneTeHnuii B coorserctsuu ¢ PI'OC

OK 01. BeiOupats criocoOsl perieHus 3a1ad npodeccnoHanabHOM 1eTeIbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. Mcnonbs30BaTh COBpEMEHHbBIE CPEJICTBA OMCKA, aHAJIN3a U UHTEPIIPETALUN
uH(popMalnu, 1 UHGOPMAIIMOHHBIE TEXHOJIOTUH ISl BHIIOJHEHUS 3a7a4 Ipo(decCHOHAIbHOMN
JeSITEIIbHOCTH;

OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTaTh B KOJUIEKTHBE U KOMaH/IE;

OK 07. ConelicTBOBAaTh COXpAaHEHUIO OKPYKAIOIIEH CPeibl, pecypcocOepexeHHIo,
NPUMEHSTH 3HaHUS 00 U3MEHEHUH KIIMMaTa, IPUHLUIIBI OepeKIMBOrO MPOU3BO/ICTBA,

(P PEKTUBHO AEHCTBOBAThH B UpE3BBIYAMHBIX CUTYALIUsX;

OK 08. Mcnonb30Bath cpeacTBa PU3NUECKOM KYIbTYpHI U1l COXPAaHEHUS U YKPETJICHUS
3/10pOBb4 B ITpoliecce MPOPECCHOHATBHON ASSITENPHOCTH U MOJAEpKaHUSI HEOOX0IMMOTO
ypOBHS (pU3MUECKON TTOJTOTOBIEHHOCTH.

B pamkax mnporpaMMbel y4eOHOW  JUCHMIUIMHBI ~ OCBAaWBAIOTCS  JIMYHOCTHBIC,

MeTaIpeIMETHbIE U IIPEMETHBIEC PEe3yIbTaThl ¢ COOTBETCTBUS ¢ TpeboBaHusiMu OI'OC cpennero
o011ero o0pa3oBaHus.

IInanupyemsble  pe3yJbTaTbl OCBOEHUS] TUCHMIUVIMHBI  Ju4yHOCTHBIE  (JIP),
metanpeametrasie (MP), npenmernsie ans 6a3oBoro yposHs uzyuenus (I1P)

JInyHOCTHBIE:

JIP 01 Poccuiickyro rpax1aHCKyr0 HACHTUYHOCTb, TATPUOTHU3M, YBAXKEHHUE K CBOEMY

HapoJly, 4yBCTBAa OTBETCTBEHHOCTH nepex PoauHON, ropaoctu 3a CBOM Kpai, CBOXO
Poouny, mnpomwioe M Hacrosiee MHOTOHAIlMOHAJIbHOIO Hapojga Poccun, yBakeHue
roCyJapCTBEHHBIX CUMBOJIOB (Trep0, (iar, rumMH)

JIP 02 I'paxkaaHCKYIO MO3ULMIO KaK aKTMBHOI'O M OTBETCTBEHHOI'O WJIEHA POCCHMCKOTO
o011ecTBa, OCO3HAIONIETO CBOM KOHCTUTYLIMOHHBIE TpaBa U 0053aHHOCTH, YBaXKAIOIIETO 3aKOH U

4



MPaBOIMOPSAIOK,  OOJAJalolIero  YyBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
NPUHUMAIOIIETO TPaJWIMOHHBIC HAIlMOHAJIBHBIE MU OOIIEYEeIOBEUYECKHE TyMAaHHUCTUYECKHE U
JEMOKPAaTUYECKUE LIEHHOCTH

JIP 03 T'oToBHOCTH K CitykeHUI0 OTEUECTBY, €0 3aIUTe

JIP 04 CdopMUPOBAaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U 0OILIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYP, a TAKXKE
pa3anyuHbIX (OpM OOILIECTBEHHOIO CO3HAHUS, OCO3HAHHE CBOET0 MECTA B MOJIIUKYJIBTYPHOM MUPE

JIP 05 ChopMHupOBaHHOCTH OCHOB CAMOPA3BHUTHS U CAMOBOCIIUTAHHS B COOTBETCTBHH C
o0lIeYeI0BeUeCKUMU [IEHHOCTSIMU W HJIealaMH TPaKJIaHCKOTO 00I1ecTBa; TOTOBHOCTh U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHO! 1€ATEIbHOCTU

JIP 06 TosepaHTHOE CO3HAHUE U NOBEIECHUE B MOJIUKYJIBTYPHOM MHPE, FTOTOBHOCTH U
CIIOCOOHOCTB BECTH JIMAJIOT C IPYTUMHU JIIOJIbMHU, JOCTUTATh B HEM B3aUMOIIOHUMAaHMsI, HAXOIUTh
o0mmme 1enu ¥ COTPYIHUYATh ISl MX JOCTHKEHHS, CIIOCOOHOCTh MPOTHUBOCTOSITH WICOIOTUN
9KCTpEeMH3Ma, HallMOHAIM3Ma, KCeHOPOOUH, TUCKPUMHHALIUN TI0 COLUAIbHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM MPU3HAKAM U JPYTUM HEraTUBHBIM COLIMATBHBIM SIBICHHUSIM

JIP 07 HaBbIkM COTpYAHHYECTBA CO CBEPCTHHKAMH, IE€TbMHU MIIAJIIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO TOJIE3HOH, Y4eOHO-HCCIeA0BaTeIbCKOM,
IPOEKTHOM U IPYTUX BUAAX AESITEIbHOCTU

JIP 08 HpaBcTBEHHOE CO3HAHHME U MTOBEACHUE HAa OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX
LIEHHOCTEN

JIP 09 I'0TOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA
MNPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(dheccCHOHaIbHON U 00IIECTBEHHOM JesTeIbHOCTH

JIP 10 Dcternyeckoe OTHOIIEHHE K MHUDY, BKJIIOYas 3CTETUKY ObITa, HAYy4YHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIIEHUH

JIP 11 IlpunsTHEe U peanu3anuio IeHHOCTEH 310pOBOro U 6e30macHoro odpasa *HU3HH,
HOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-03/10POBUTEIBHON
JeSTeNIbHOCTBIO0, HENPUATHE BPEAHBIX PUBBIUEK: KYpEHUs, YIIOTPEeOIEHUSI aJIKOT0JIsl, HAPKOTUKOB

JIP 12 bepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K (PU3MUECKOMY H
MICUXOJIOTHYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK M JAPYrHX JIOJeH, YMEHHE OKa3bIBaTh
IIEPBYIO TOMOLIb

JIP 13 Oco3HanHBI BBIOOp Oyaymied mpodeccud M BO3MOXKHOCTEH peanu3aiiu
COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB; OTHOLIEHHE K NPOPECCHOHATBHON JEATENIbHOCTH Kak
BO3MOXHOCTH  Y4acTHsl B  pEIIEHUH  JIMYHBIX, OOILIECTBEHHBIX, TOCYJapCTBEHHBIX,
001IIeHaMOHATIBHBIX TTPOOIEM

JIP 14 CdopMHPOBAaHHOCTh JKOJOTUYECKOTO MBIIUICHHS, TOHUMAaHUS BIUSHUS
COLIMATIbHO-3KOHOMMYECKUX TPOIIECCOB HA COCTOSHUE TNPUPOJHOW U COLMAIBHOM Cpebl;
PUOOPETEHUE OIBITA HKOJIOTO-HANPABICHHON AEITeIbHOCTU

JIP 15 OTBETCTBEHHOE OTHOILIEHUE K CO3/IAHUIO CEMbU Ha OCHOBE OCO3HAHHOTO PUHATHS
LIEHHOCTEN CEMENHON KU3HU

MeranpeamMerHble:

MP 01 CamocroarensHo (opMyIHpoBaTh M aKTyalIM3HpOBaTh  MpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP 02 VYcranaBiuBaTh CYIIECTBEHHbIM MNPHU3HAK WM OCHOBAHUSA [JI1 CpPaBHEHUS,
Kiaccuukanuu u 0600IICHHS;

MP 03 Omnpegensate LEId AESITEIBHOCTH, 3aJaBaTh NapaMeTPbl W KPUTEPUU HUX
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JOCTHKECHHUS;

MP 04 BpIaBisITh 3aKOHOMEPHOCTH U IPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBIICHUSX;

MP 05 BHOCUTH KOPPEKTHBBI B JESTEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU IIOCIIEACTBUN JESATEIBHOCTH;

MP 06 Bnanere HaBbIKaMHM y4€OHO-MCCIIEOBATEIBCKON M MPOEKTHOM NEATENbHOCTH,
HaBBIKAMU pa3peleHust pooiiem;

MP 07 CriocoGHOCTh U TOTOBHOCTh K CaMOCTOSATEILHOMY IOHMCKY METOJIOB PEIICHHS
IIPAKTUYECKUX 3a7ja4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B ITI03HAHUS;

MP 08 OpnageHue BUIaMH ACSTEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEpIpEeTaln, MPeoOpPa30BaHNUI0 U MPUMEHEHUIO B Pa3IMYHBIX y4EOHBIX CHTYalHUsiX, B TOM
quCJie IIPU CO3AaHUN YUEOHBIX U COLIMAIIBHBIX IIPOEKTOB;

MP 09 ®opMupoBaHue HAy4YHOTO THIIA MBIILJICHUS, BIaICHUE HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IaMU;

MP 10 CraBute u QopMynupoBaTb COOCTBEHHbIE 3a7aud B 00pa30BaTENIbHON
JEATEIIBHOCTH U KU3HEHHBIX CUTYalUsX;

MP 11 BbIBIAT NPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ PEIICHHs, HaXOOUTb AapryMEHThl [UIsl JI0Ka3aTelbCTBAa CBOMX
YTBEPKACHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

MP 12 AHanu3upoBath MOJIYYEHHBIE B XOJ€ PELICHMS 3a7aul Pe3yIbTaThl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

MP 13 JlaBaTh OLIECHKY HOBBIM CUTYAalIUsIM, OLIECHUBATh IPUOOPETEHHBIH OIBIT;

MP 14 Bnaners HaBbIKaMU MOJIy4eHUS MH(GOpPMAMKM M3 UCTOYHMKOB Pa3HbBIX THIIOB,
CaMOCTOSITENIBHO ~ OCYLLECTBJISITh IIOMCK, AaHalW3, CUCTEMATHU3alMI0 M HHTEPIPETALUI0
UHGOPMAaLIUU Pa3IMYHBIX BUJOB U (POPM IMPEICTABICHMUS;

MP 15 CoznaBarh TEKCThI B pa3IMUHBIX (popMaTax ¢ yd4eToM HazHaueHHUs HHPOpMaLUuU
U 11eJIeBOM ayAUTOPUH, BEIOUPAs ONTUMAIBHYIO (hOPMY MPEACTABICHHS U BU3YaATIH3aLNH;

MP 16 OrnenuBarh JOCTOBEPHOCTH, JETHTUMHOCTh HWH(OpPMAIUU, €€ COOTBETCTBHUE
IIPABOBBIM M MOPAJIbHO-3THYECKUM HOpMaM;

MP 17 Ucnonb3oBatk cpencTBa HHGOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
B PEIIEHWU KOTHUTHUBHBIX, KOMMYHHMKAaTHUBHBIX M OpPraHM3AIlMOHHBIX 3aJa4 C COOJIIOJEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU 0€3011aCHOCTH, TMTHEHBI, PeCypcocOepekeHusl, PaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

MP 18 Bnanets HaBbIKaMM pacrio3HaBaHMs U 3alIUThl MH(OPMAIK, HHPOPMALIMOHHOM
0€3011aCHOCTH JTMYHOCTH.

IIpeameTHbIe:

TP 01 CdopmMHpOBaHHOCTh TPEACTABICHUH: O XHMMHUYECKOH COCTaBisIOIIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHUpa, POJIM XUMUU B TIO3HAHWUU SIBJICHUM TNpUPOABI, B
(GOpMHpPOBAHUN MBIIIJICHUST M KYJIbTYphl JIMYHOCTH, €€ (DYHKIMOHAJBbHOW TI'PaMOTHOCTH,
HEOOXOUMOM JJIs peLIeHUS MPAKTUYECKUX 33]1a4 U KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K
CBOEMY 37J0POBBIO U IIPUPOJHOM CPELE;

I[TP 02 BrnageHue cUCTEMOM  XMMHYECKHX  3HAHHUM, KOTOpass  BKJIKOYAET:
OCHOBOITOJIATAOIINE TOHATHS (XUMUYECKUHN 3JIEMEHT, aTOM, JJIEKTPOHHAs! 000JI0UKa aToMa, s-, p-
, d-37eKTpoHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJa, BaJIEGHTHOCTb, 3JIEKTPOOTPHUILIATEIHHOCTD,
CTETIeHb OKUCJICHUS, XUMHYECKasl CBSA3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00beM, YIIIepoJHbIH
CKeJIeT, (YHKIHMOHalbHAs TpPYIIa, paJuKall, HU30MEpHs, H30MEpbl, TOMOJOTHYECKHH pA,
TOMOJIOTH, YTJIEBOJIOPOIbI, KUCIOPO- M @30TCOIEpKAIIUE COSAMHEHUS, OMOJIOTHYECKHU aKTHBHBIE
BemecTBa  (YrJIeBOMABI, JKUPBI, OCJIKH), MOHOMEp, TIOJUMEp, CTPYKTYpHOE 3BEHO,
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BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS, KPUCTAJUIMUECKasi pEIIeTKa, TUMbl XUMHUYECKUX pPEeaKIui
(OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE, 3K30-U HHAOTEPMUYECKUE, PEaKIMd HOHHOTO OOMEHa),
pacTBOp, DJIEKTPOJIUTBI, HEIIEKTPOJIMTHI, 3JIEKTPOJUTHYECKAsT AMCCOLMALNS, OKHUCIIUTEIND,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKON peaklMi, XUMUYECKOEe PABHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XMMHYECKOI'O CTpO€HHUs opraHuueckux BemecTB A.M. byrnepoBa, Tteopus
3JIEKTPOJINTUYECKON UCCOLMALINU, Tepruoanyeckuii 3akoH [[.1. MeHeneeBa, 3aKOH COXpaHEHUs
Macchbl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHMHH, (DaKTOJOTUUECKUE CBEACHUS O
CBOICTBaxX, COCTaBE, MOJIYYCHUH U OE€30M1aCHOM UCIOIb30BAaHUU BAKHEHIINX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON JIEATEIILHOCTH YEIOBEKA;

ITP 03 ChopMHUpOBaHHOCTH YMEHHI BBISBIATH XapaKTEPHBIC MPHU3HAKK U B3aHMMOCBS3b
W3YYEHHBIX TOHATUN, MPUMEHSATH COOTBETCTBYIOIIME TOHATHUS NPU OMUCAHUU CTPOCHUS U
CBOMCTB HEOPTAaHMYECKUX M OPTaHMYECKHUX BEIIECTB U UX MPEBPALCHUI; BBISBISATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TOHATUAMHM M TPEJACTABICHUSMU JPYIHMX €CTECTBEHHOHAYYHBIX
IIPEAMETOB;

I[P 04 CdopMUPOBAaHHOCTh YMEHUH UCIOJIL30BaTh HAUMEHOBAHHS XUMHUYECCKHX
COEIMHEHUN MEXIYHapOJHOI0 COK3a TEOPETHYECKOM M NPHUKIAAHOW XMMUU U TPUBHAIIbHbBIC
Ha3BaHUS BAXHEHUINX BEIIECTB (ITUIICH, alleTHIICH, TIUIEPUH, (EHOI, (OPMATIBACTHI, YKCYyCHAs
KHCJIOTA, [JIMLVH, YTapHBIN ra3, yriIeKUCblid a3, aMMHAK, ralieHasl i3BeCTh, HeralleHasi U3BeCTb,
NUTHEBAsE COAA U JIPYTUX), COCTABIATH (DOPMYJIbI HEOPTAaHMYECKHX M OPTaHUYECKHUX BEIIECTB,
YpaBHEHUS XHUMHUYECKUX pEaKlui, OOBIACHATh HUX CMBICT; MOATBEPKAATh XapaKTepHbIC
XUMHUYECKHE CBOICTBA BEILIECTB COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMU U 3alUCSIMHM YpPaBHEHUM
XUMUYECKUX PEaKLUid;

IMP 05 CdopMupOBaHHOCTh, yYMEHHI YCTAHABJIWBATH IMPUHAIICKHOCTh H3YYCHHBIX
HEOPraHWYECKUX M OPraHUYECKHX BEUIECTB K ONPEJEICHHBIM KJIacCaM U IpyIIaM COSAUHEHUH,
XapaKTepu30BaTh UX COCTaB U BAXKHEHIIME CBOMCTBA; ONPEAEIATh BUAbl XMMHUYECKUX CBS3EH
(koBalleHTHAsl, HMOHHAs, METAJUIMYECKas, BOJOPOAHAs), THUIbl KPUCTAIMYECKHX PEIIETOK
BEIIECTB; KJIacCU(PUIMPOBATh XUMUUECKHE PEaKIUu;

[IP 06 BianeHue OCHOBHBIMM METOJAaMU HAyYHOI'O MO3HAHHUS BEIIECTB U XUMHUYECKUX
SBJICHHUM (HaOJI0/IeHNe, N3MEPEHNE, YKCTIEPUMEHT, MOJICIIMPOBAHNUE);

ITP 07 CdopmMupoBaHHOCTh YMEHUN MPOBOJUTH PACUETHI [0 XUMUYECKUM (HOopMylIaM U
YPaBHEHUSAM XUMUYECKUX PEAKIMH C UCTIOIb30BaHUEM (PU3HUECKUX BETMYNH, XapaKTePU3YIOIINX
BEIIECTBA C KOJHMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE YCJIOBHUS) TIa30B,
KOJIMUECTBA BEILIECTBA; UCIOIb30BaTh CHCTEMHbIE XMMUUYECKNE 3HAHUS JIJISl IPUHATHUS pEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM;

I[P 08  CdopMHpOBaHHOCT, YMEHHMM TIJIAHUPOBATh W BBIMOJHATH XUMHYECKHUI
HKCIIEPUMEHT (TPEBpaIlleHUs] OPTaHUYECKUX BEIECTB MPH HArpeBaHUU, MOJTYYCHHE DTUIICHA U
U3YYEHUE €r0 CBOMCTB, KAUYECTBEHHbIE PEAKIMU Ha aJbAETUIbl, KpaxMall, YKCYCHYIO KHCIOTY;
JneHatypanus OeJIKOB pU HarpeBaHUU, I[BETHBIC PEAKIIUU OEITKOB; MPOBOJIUTH PEAKIIUHA HOHHOTO
oOMeHa, orpeneNsaTh cpeay BOJHBIX PACTBOPOB, KAU€CTBEHHBIE peakuu Ha cynbdar-, kKapOoHaT-
U XJOpUA-aHUOHBI, HA KAaTHOH aMMOHMS; pellaTh 3KCIEPUMEHTAJbHbIE 3aJadd MO TeMaM
"Metamnsl" u "Hemeramibl") B COOTBETCTBHUM C MpaBWJIaMHU TEXHUKH O€30MacHOCTH IpH
oOpalleHny ¢ BeleCTBAMU U JIA0OpaTOPHBIM 00OpYIOBaHHEM; MPEACTABIATh PE3YJIbTATHI
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3alucd YpaBHEHHUH COOTBETCTBYIOLUX pEAKIU U
(dbopMyIHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

I[P 09 CdopmHupoBaHHOCT, YMEHMSI AaHAIU3UPOBATh XHUMHUYECKYI0 HH(MOpMAIHIO,
MOJy4aeMyl0 U3 Ppa3HBIX HCTOYHUKOB (CpeACTB MaccoBOM HH(popMmainuu, cetb MHTepHET U
ApyrHe);

ITP 10 CpopMupoBaHHOCTH YMEHHH COOIIOAATH MTPaBHiIa SKOJIOTHUECKH 11eIeCO00Pa3HOro
MOBE/EHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaloIllel MPUPOJHON Cpe/bl; YUUTHIBATH OMACHOCTh BO3JECUCTBUS HA KUBBIE OPraHU3MBbI
ONPENIETIECHHBIX BEIIECTB, TOHUMAasl CMBICII ITOKa3aTeNs IPEeAeIbHON JOIMYCTUMON KOHIIEHTPALINH;



P 11 Jina oOyyarommxcst ¢ OrpaHUYEHHBIMHU

BO3MOXHOCTSIMUA  3I0POBbA:

c(OpMUPOBAHHOCTh YMEHHSI MIPUMEHATH 3HAHUS 00 OCHOBHBIX JTOCTYMHBIX METO/aX MO3HAHUS

BCIICCTB U XUMHUYCCKHUX HBHCHHﬁ;

I[P 12 Jns crmenmbIX W CIA0OBUASAIIMX OOy4aromuxcs: CHOPMUPOBAHHOCTh YMEHHS
UCIIOJIb30BaTh PelbeHO TOUCUHYIO cucTeMy oOo3HadeHuit JI. bpaiins ams 3anucu XUMHYECKUX

dbopmy.

2. CTPYKTYPA ¥ COJAEP) KAHUE OBIIIEOBPA30OBATEJIBHOM

T CHATITAHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO0#l padoThI

Bup yueOHoii padoTbl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaAMMBbI JUCHUILVINHBL, B T. 4.: 78
OCHOBHOE CO/Iep:KaHuE B T. 4.:
TEOpETHYECKOe 00yUeHNE 38
MPAKTUYECKUE 3aAHATUS 32
nabopaTopHbIe pabOTHI 8

KOHTPOJIbHBIE paOOTHI

ITIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHME
(coaep:kaHue NPUKJIAAHOIO MOAYJISA) B T. Y.:

TCOPECTUYCCKOC o6yquI/Ie

IMPAKTUYCCKHUEC 3aHATUA

J1abopaToOpHBIC PAOOTHI

KOHTPOJIbHBIC pa6OTBI

VHJVBUAYAJIbHBIN NPOEKT (Ja/HeT)

IIpomexyTouynas arrecranus B opMe KOHTPOIbHON PadoThI
B 1 cemecTpe, 3a4eTa C OLIEHKOI BO 2 cemecTpe




2.2. TemaTn4yeckni IJIAH U coJepKaHNe YUeOHON TUCHUNIMHBI

HaumeHnoBaHue pa3aesion Copep:xanue yueOHOro MaTepuasia (0CHOBHOE U NPo(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bem | @opMmupyeMble
U TeM J1a00paTopHbIe H MPAKTHYECKHUE 3aHATHS, TPUKJIATHOI MOAYJIb 4acoB KOMIETEeHIHH
1 2 3 5
1 cemecTp
Pazjen 1. OcHOBBI CTPOeHMSI BelIECTBA 8
Tema 1.1. OcHoBHoOe cogepkaHue 4 OK 01
Crpoenue aToMOB Teopernueckoe o0yueHue 2
XMMHUYECKHUX 3JICMEHTOB U
HPUPOIA XUMHCCKOU CBASH | CoppemenHas Mojelb cTpoeHHs aroMa. CUMBOIMYECKUM SA3bIK XUMUHU. XMMHUUYECKHAN DIIEMEHT.
OnekrpoHHas KoHMuUrypanus aroma. Kiaccubukanus XAMHYECKUX dJIEMEHTOB (S-, p-, d-2JIEMEHTBHI).
BanentHpie  37ekTpoHBL.  BajeHTHOCTh.  DIEKTpOHHAs  TPUPOAA  XMMHUYECKOH  CBS3H. 2
DNEeKTPOOTPUIIATEIIBHOCTh. BHIIBI XUMUYECKOW CBsI3W (KOBAJICHTHAs, HMOHHAs, MeTaJUIMYecKas,
BOJIOPOIHAs) M CIIOCOOBI e 00pa30BaHMs.
I[MpakTuyeckune 3aHATHS 2
Pernienne 3anaHuii Ha HCIOJIB30BAHME XUMHUYECKOW CHMBOJIMKA WM Ha3BAaHUW COCIUHEHHUU 10
HOMEHKJIATYPE MEXKIYHAPOJIHOTO COK03a TEOPETHUYCCKOW M MPHUKIATHON XUMHH U TPUBHAIBHBIX
Ha3BaHUM JUIA COCTaBJICHHS XHMHUYECKHX (OpPMYyN JIBYXaTOMHBIX COCIUHCHHN (OKCHJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U JPYTHX HEOPTaHMUYECKUX COCMHEHHI OT/ACIBHBIX KJIACcCOB.
[TpakTHueckue 3a1aHKsI HA YCTAHOBIICHHE CBSI3H MEKAY CTPOCHHUEM aTOMOB XUMHUYECKHX
AIIEMEHTOB M MEPUOMYECKUM H3MEHEHNEM CBOWCTB XMMUYECKUX 3JIEMEHTOB M UX COCTUHEHUH B
COOTBETCTBHHM C NOJ0keHUueM [leproanueckol CUCTEMBI.
Koumponvnvie pabomet (ne npedycmompero)
Camocmosmenvuas paboma obyyalowuxcs (He npeoycmompeno)
Tema 1.2. OcHoBHOE coaepxaHue 4 OK 02
Tlepnonyeckuii 3akoH 1 TpakTuyeckue 3ausiTusi [lepruoauueckas cucTeMa XMMUYECKUX daemMenToB JI. . Menneneesa. 2
Tabnnua LU Mennieneesa | qysymeckuii empicn [lepuomnueckoro 3akona JLV. MeHeseeBa. 3aKoHOMEPHOCTH H3MEHEHHs!
CBOWCTB XUMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MTPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBHH C TIOJIOKEHUEM XUMHUECKOTO dieMeHTa B [lepruoandeckoii cucreme.
MupoBo33peHueckoe u HaydHoe 3HaueHue [lepuonnueckoro 3akona /.M. Menneneesa. [Iporao3sst
J.N. MenneneeBa. OTKpbITHE HOBBIX XUMHYECKHUX JIEMEHTOB.
Pemrenne npakTHKO-OpPUEHTHPOBAHHBIX TEOPETUICCKUX 3a/IaHUH HA XapaKTEPHU3AIUI0 XUMUIECKUX
aseMeHTOB «MeTamumyeckne / HeMeTaIUTHYECKHE CBOMCTBA, dJIEKTPOOTPUIIATETFHOCTD
XUMHAYECKHUX 3JIEMEHTOB B COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOSHHEM U TIOJI0)KEHUEM B
MEPUOAUYECKON cucTeMe XuMuieckux aaeMmenToB JI.M. MenaeneeBay.
CTtpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB TIEPBBIX TPEX MEPUOIOB. DIEKTPOHHBIC 2
obnaka u s-, p-, d-opoutanu, GopMbI TEKTPOHHBIX 00JIAKOB. XapaKTEPUCTHKA JIEMEHTA U €ro
COCJIMHEHUI Ha OCHOBE TIOJIOKECHHS B IEPUOTUICCKOM CUCTEME M CTPOSHHSI aTOMa.
XapakTepHUCTHKA 3JIEMEHTOB MAJIBIX ¥ OOJBIINX MTEPUOJIOB 110 MX TMOJI0XKEHHUIO B [leproaunaeckoit 9

cucteme /1. 1. Menaeneera




Konmponvnvie pabomot (e npedycmompeno) 0
Camocmosmenvhas paboma ooyuarowuxcs (He npedycmompeto) 0
Pa3znen 2. XumMmuyeckue peakumu 10
Tema 2.1. Tunsl OcHoBHoOe coepkaHue 4 OK 01, OK 02
XUMIHCCKHIX pCaKini Teoperuyeckoe o0yueHue 2
Krnaccudukanus u TUIIBI XUMAYECKUX PEAKIUi C yuacTHEM HEOPTaHUYECKUX BEIECTB.
CocraBiieHre ypaBHEHUN peakluii COeTMHEHUS, pa3JI0KEHUs, 3aMEIIeHUs, OOMEeHa, B T.4. PeaKIuil
TOpPEHMUS], OKUCIICHUSI-BOCCTAHOBIICHUSI.
VYpaBHeHUs OKUCTIEHUSI-BOcCcTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTENb. 2
CocTraBiieHre U YpaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOJIOM
ANEeKTpoHHOro Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKLIUU B IPUPO/IE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIBHOCTH OPraHU3MOB.
IIpakTuyeckue 3ausaTus KonmuecTBeHHBIC OTHOIICHUS B XUMUU. OCHOBHBIC KOJIMYCCTBCHHBIC
3aKOHBI B XMMHH U PACUEThI 110 YPAaBHEHUSM XUMUYECKUX peakiuii. MoJb Kak eJMHHIA KOJTHISCTBA
BeulecTBa. MoisipHas Macca. 3aKOHbI COXPaHEHHUsI MacChl U SHEPTUU. 3aKOH ABorajapo. MossipHbIi 2
00BeM Ta30B. OTHOCUTEINIBHAS TUIOTHOCTH Ta30B. PacdeTsl M0 YpaBHEHHSIM XHMHUYECKUX PEAKITHHA C
HCII0JIb30BAaHNEM Macchl, 00beMa (HOpMallbHbIE YCIOBHSI) Fa30B, KOJMYECTBA BEIIECTBA.
Koumponvnvie pabomet (He npedycmompero)
Camocmosmenvuas paboma obyyaowuxcs (He npedycmompeno)
Tema 2.2. OcHoBHOE cogepkaHue 4 OK 07
INEKTPONUTHIECKad . Teopernueckoe odyuenue 2
JUCCOIUAIUS M MIOHHBIN _
06MeH Teopust ANEKTPONUTUYECKOW auccorranuu. VIOHBI. DJIEKTPOJMTHI, HEIEKTPOIUTHL. Peakmum
noHHOro obmeHa. CocTaBieHHME peakUUid HOHHOTO OOMEHa IyTeM COCTaBJICHHS UX IOJHBIX U 2
COKpAIICHHBIX HOHHBIX ypaBHEHWH. KHCIOTHO-OCHOBHBIC peakluW. 3aJaHds Ha COCTaBJICHHE
VOHHBIX PeaKIHil
JlaGoparopHbie 3aHsiTusa JlaboparopHas padoTa “THITEI XUMHYECKUX PEaKITuii”.
HccnenoBanue THIIOB (110 COCTaBY W KOJMYECTBY UCXOTHBIX U 00Pa3yIOMIUXCS BEIIECTB) U )
MMPU3HAKOB XMMHUUYECKUX peaknuii. [TpoBeaeHne peakiinii HOHHOTO 0OMEHa, OTIpeACIICHUE CPEIBI
BOJIHBIX PACTBOPOB. 3aJaHMs Ha COCTABJICHUE MOHHBIX PEaKIINi
Koumponvnvie pabomet (He npedycmompero) 2
Camocmosmenvhas paboma ooyuarowuxcs (He npedycmompeto)
Pa3nea 3. CrpoeHne 1 CBOIICTBA HEOPTAaHMYECKHUX BELECTB 16
OcHoOBHOe co/iep:KaHue 6
10

Teopernyeckoe o0yueHue




Tema 3.1. Knaccudukarusi,
HOMEHKJIATypa U CTPOCHHE
HEOPTaHMYECKUX BEIICCTB

[Tpenmet Heopranndeckoit xumun. Kiaccudukanus HeopraHmueckux BemecTs. [IpocTeie n
cJ0XHbIe BemiecTBa. OCHOBHBIEC KJIACCHI CIOKHBIX BEIIECTB (OKCH/IbI, THIPOKCUIbI, KUCIOTHI, COJIH).
B3anMocBs3b HeOpraHuyeCKHUX BEIECTB. ArperaTHble COCTOsIHUA BemecTBa. Kpucrainuyeckue u
amMop(HBbIC BeNIECTBA. THITBI KPUCTATUIMYSCKUX PEIICTOK (aTOMHAsI, MOJICKYJISIpHASI, NOHHAS,
MeTaJuInuecKas).

3aBUCUMOCTh (PM3MYECKUX CBOWCTB BEUIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKU. 3aBUCHUMOCTD
XUMHUYECKON aKTUBHOCTHU BEIIECTB OT BH/Ia XUMHUUECKOMN CBSI3U U TUIA KPUCTAJUIMYECKOMN PEIIeTKH.
[IprunHbl MHOrOOOpa3usi BEIIECTB.

IIpakTHyeckue 3aHATHA HOoMEHKIIaTypa HEOPraHUYECKHUX BEIIECTB: HA3BAHKE BEILIECTBA UCXOA
U3 UX XUMHUYECKOH (OPMYJIBI MIIH COCTaBJICHUE XUMHUECKOW (POPMYITBI HCXO/S U3 Ha3BaHUS
BewiecTBa 1o mexxayHapoanoi (MIOITAK) wiu TpuBHanbHOM HOMEHKIATYPE.

Pemenue npakTuyeckux 3aJaHui M0 KJIACCHU(PUKALUU, HOMEHKIIAType U XMMHUYECKUM (QopMmyiaam
HEOpPraHMYECKUX BELIECTB Pa3IMYHbIX KJIaccoB (yrapHbIH ra3, yrJIEKHCIbIN ra3, aMMuUak, ramieHas
W3BECTh, HETallleHas W3BECTh, MHUTHEBAs COJA W JIPYTUX): HA3bIBaTh M COCTABIATH (POPMYIIBI
XUMHUYECKUX BELIECTB, ONPEIEIATh IPUHAMICKHOCTD K KIJIACCy.

Hcrounnku xumMudeckoi nHdopMaiyn (CpeacTB MaccoBor HHPOpPMAaLnH, ceTh HTEpHET 1
apyrue). Ilouck nHGOpMaIy 10 Ha3BaHUSAM, HACHTU(UKATOpAM, CTPYKTYPHBIM hopMyam.

Konmponvnvie pabomet (e npedycmompeno)

OK 02

Camocmosmenvhas paboma ooyuaowuxcs (He npedycmMompeHo)

Tema 3.2. dusuko-
XUMHUYECKHUE CBOMCTBA
HEOPraHWYEeCKHUX BEIECTB

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

Mertannsl. O6mne (1)I/I3I/I‘-IGCKI/IC U XUMHYECKHE CBOMCTBA MeTaiioB. CIIOCOOBI MMOJYy4YCHUS. 3HauecHUE
MCTAJUIOB U HEMCTAJJIOB B IIPUPOAC U KUSHCACATCIbHOCTHU YCJIOBCKA WM OPraHHU3MOB. KOppOSI/IH
MCTAJUUIOB: BUIABI KOPPO3UH, CIIOCOOBI 3aIUThI MCTAJUIOB OT KOPPO3UH.

Hemeramner. OOmue ¢u3mdeckue M XHUMHUYSCKHE CBOWCTBA HEMETAJUIOB. THITMYHBIC CBOMCTBA
HemetrauioB [V— VII rpymn. Knaccudukamuss u HOMEHKJIaTypa COCIMHEHUN HEMETaJUIOB.
KpyroBopoTsl 6MOTE€HHBIX 3JIEMEHTOB B IIPUPO/IE.

IIpakTH4yeckue 3aHATUSA

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIICCTB (OKCHIOB, THAPOKCHIOB,
KHUCJIOT, COJIeH | JIp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJTOPOIHBIX
COEIMHEHMH, BBICIIIMX OKCHIOB M THAPOKCHIOB.

IIpakTHYeckue 3aHATHA

CocraBiieHne ypaBHEHUI XUMUYECKUX PEAKIMM ¢ y4aCTHEM IIPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB U HEMETAJIOB; OKCHUJIOB METAJIJIOB, HEMETAINIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCJIOT, OCHOBAaHMM W aMQOTEpHBIX THUAPOKCHUIOB; HEOPTaHUYECKUX COJIeH,
XapaKTEPU3YIOLINX UX CBOMCTBA.

OK 01,0K 07
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Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPETHUICCKUX SaﬂaHI/Iﬁ Ha CBOfICTBa, COCTaB, ITOJIYUCHHUEC
u 0e30ImacHOe MCII0Ib30BaHIEe BaXKHEHIITNX HCOPraHN4YCCKUX BCUICCTB B 6I)ITy u HpaKTquCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

Konmponvnvie pabomot (e npedycmompeno)

Camocmosmenvhas paboma ooyuarowuxcs (He npedycmompeto)

Tema 3.3. UneaTudukamnms
HEOPraHUYECKHUX BEILECTB

OcHoOBHOE co/lep:KaHue

IpakTuyeckoe 3ansitue. «MneHTudukanys HEOPraHMYECKUX BEIIECTBY.

Pemenne skcniepMMEHTaIBHBIX 33a4 110 XMMHYECKMM CBOMCTBAM METAJJIOB U HEMETAJUIOB, IIO
PacCIO3HABAHMIO U ITOJIyYCHHIO COCIMHEHUN METAJUIOB U HEMETAJUIOB.

W nenTudukaiysi HEOPraHUIeCKHUX BEUIECTB C MCIIOJb30BAaHHEM UX (PU3NKO-XUMHUECKUX CBOWCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiun Ha cynb(daT-, KapOoHaT- U
XJIOPUA-AaHUOHBI, HA KATHOH AMMOHHMSL.

Koumponvnvie pabomet (ne npedycmompeno)

Camocmosmenvhas paboma ooyuaowuxcs (He npedycmMompeHo)

KonTpoabHnasi padora

OK 01,0K07

2 cemecTp

Paznen 4.

CTpOCHHe M CBOMCTBA OPraHnvYeCKUuX BEIIECTB

26

Tema 4.1. Knaccuduxkarus,
CTPOSHHE U HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

[TosiBneHne 1 pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [IpeqMer oprannyeckoit xumun. Mecto u
3HAYEHHE OPTraHUYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOCHUE KaK MOPSAOK COCIUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
OCHOBHBIE TIOJIOXKEHHUSI TEOPUU XHUMHUYECKOTO CTPOCHUS OpraHMYecKuxX coeauHeHud A.M.
BbyrtnepoBa. YrnepoaHblii CKelNET OpPraHMYECKOM MOJICKYIbl. 3aBUCHMOCTb CBOMCTB BEIIIECTB OT
XMMHYECKOTO CTPOEHHUS MoJieKyIl. M30Mepusi 1 H30Mepbl.

[TonsTHe 0 pyHKIIMOHANBHOM rpymiie. Pagukai. ITpuHIMIBI Ki1acCUpUKAIIMK OPTraHHIeCKUX
COeTMHEHMI. MeXTyHapoJHass HOMEHKJIATypa U IPUHITUIIBI HOMEHKJIATYPhI OPraHUYECKHUX
coenuHeHMH. [IoHATHE 00 a30TCOEPIKAINUX COCTMHCHHAX, OMOJIOTMYECKH aKTHBHBIX BEIIECTBAX
(yrieBonax, kupax, Oeikax u Jp.), BBICOKOMOJICKYJISIPHBIX COSTUHEHUIX (MOHOMEP, MOJUMED,
CTPYKTYPHOE 3BEHO).

IIpakTHYecKkue 3aHATHA

Homenknarypa opraHM4ecKuX COCTUHEHHH OTAENbHBIX KJIACCOB (HACHIIICHHBIC, HEHACKHIIICHHBIE U
apoOMaTHYECKHE YTIIEBOOPOIbI, CIUPTHI, (DEHOJIBI, aJIbJICTH IbI, KETOHBI, KAPOOHOBBIE KMCIOTHI U JIP.)
CocTraBiieHHEe TIONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJS OPTaHUYECKUX BEIIECTB OTIEIBHBIX
KJIACCOB, WCIONIb3Ysl MX HA3BaHUS MO CHCTEMATHYECKON M TPUBUAIBHOW HOMEHKIAType (ITHIICH,
alleTHIIeH, TIUIEpHH, (eHon, popMaibIeru, YKCyCHass KUCIOTa, TNIMIKH). PacdeTsl mpocTeiimei
(hOpMYIIBI OPraHuYeCcKOM MOJICKYJIBI, HCXOJIS U3 JIEMEHTHOTO cocTaBa (B %).

OK 01,0K07
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Koumponvnvie pabomet (He npedycmompero)




Camocmosmenvhas paboma ooyuarowuxcs (He npedycmompeHo)

Tema 4.2. CBolicTBa
OpPraHMYeCKHUX COCIUHCHUI

OcHOBHOe co/lep:KaHue

14

TeopeaneCKoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOWCTBA OPTaHUYECKUX COCIUHEHUN OTICIBHBIX KIaccoB (0COOCHHOCTH
KJIacCU(PUKAIIMKM M HOMEHKJIATYpbl BHYTPH KJjacca; T'OMOJIOTHYCCKHM psajg U oOmas Gopmya;
n3oMepusi; PU3NIECKIe CBOMCTBA; XMMHUECKHUE CBOMCTBA; CITOCOOBI MTOIYUCHNS):

— IpelieTbHbIE YIIIEBOJOPObI (AIKaHbI U LUKJIOAIKaHbl). ['opeHrne MeTaHa Kak OJMH U3 OCHOBHBIX
HMCTOYHUKOB TEIUTA B IPOMBIIUICHHOCTH ¥ ObITY. CBOMCTBA MPUPOIHBIX YTIIEBOAOPOIOB, HAX0XKICHUE
B IIPUPO/JIC U IPUMEHEHHUE AIKAHOB;

— HempeneNbHbIe (AJTKEeHbl, aJKUHBI W alKaJUEHbl) U apoMaTHYeCKue yrieBojopoiasl. ['openue
aleTUJIeHa KaK KICTOYHUK BBICOKOTEMITEPATypPHOTO TIJIAMEHH ISl CBAPKHU U PE3KH METAJIJIOB.

— KHCIIOPOJICOACPKAIINE COCAUHCHUS (CIUPTBI U (EHOJBI, KapOOHOBBIC KHCIOTHI U 3I(UPHI,
AIbJACTUAbI U KETOHBI, KUPHI, erIeBOI[I)I). HpaKTI/I‘ICCKOG MNPUMCHCHHUEC 3TUJICHIVIMKOJIA, INIMICPHHA,
denona. Ilpumenenune Qopmanbaernaa, aneTaabAeTHIa, YKCYCHOW KHCIOTH. Mbplia Kak CoJd
BBICIINX KapOOHOBBIX KHCIOT. MOFOIIIHE CBOMCTBA MBLIA.

— a30TcoAcpiKamue COCAMHCHUA (aMI/IHH N aMHUHOKHUCIIOTHI, 66J'IKI/I). BLICOKOMOHCKyJ'ISIpHHe
COCIUHCHUA (CI/IHTeTI/I‘{eCKI/Ie u 6I/IOJ'IOI‘I/ILICCKI/I—8.KTI/IBHLIC). MOHOMep, IMOJIUMCEP, CTPYKTYPHOC 3BCHO.
HOHI/IMepI/ISaHI/IH OTUJICHA KaK OCHOBHOC HAITpaBJICHUEC €I'0 UCII0JIb30BaHUs.

I'eneTnyeckas CBA3b MCKAY KJIaCCaAMH OPIraHUYCCKHX COCOUHEHMI.

IIpakTHYecKkue 3aHATHA

CBoiicTBa OpraHU4YCCKHUX COCOUHEHMH OTACIBbHBIX KJIAaCCOB (TpI/IBI/IaJ'IBHaSI H MCXKAyHapOoJHasA
HOMCHKJIATypa, XHMHNYCCKHC CBOﬁCTBa, CIIOCOOBI HOJ'Iy‘-IeHI/I}I)Z npCaciIbHBIC (aJ'IKaHBI n
I_[I/IKJ'IOaJ'IKaHLI), HCIIPCACIIbHLIC (aJ'IKeHLI, AJIKWHBI U aJ'IKaI[I/IeHLI) U apOMaTHUYCCKUC YIIJICBOOAOPOHLI,
CIIMPTHI U (I)CHOJ'IBI, Kap60HOBBIC KHUCJIIOTHI U 3(1)I/IpBI, AJIbACTUABI U KETOHBI, aMHMHBI 1 aMHWHOKHCJIOTHI,
BBICOKOMOJICKYJISIPHBIC COCIMHCHUA. 3a,Z[aHI/I$I Ha COCTaBJICHHEC ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/Iﬁ C
YU4aCTHEM OPraHNMYCCKUX BCIICCTB HA OCHOBAHUHN UX COCTAaBa U CTPOCHMA.

CocraBneHue cxeMm peakuuii (B TOM 4YHCIEe MO NPEATOKEHHBIM I€MOYKaM IpeBpalieHui),
XapaKTEePU3YIOUIUX XHUMHYECKHE CBOWCTBA OPraHUYECKUX COCAMHEHUN OTAENbHBIX KJIACCOB,
CrocoObl WX TIOJNyUYEHUsS W Ha3BaHHWE OPTaHMYECKUX COCOUHEHHWH 10 TPUBHUAIBHOU WIH
MEXIYHApOAHOM CUCTEMAaTUUYE€CKOW HOMEHKIIATYpE.

Pemienue mnpakTUKO-OPHUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUil HAa CBOMCTBA OPraHUYECKHUX
COEJIMHEHU I OTJEIbHBIX KJIACCOB

CocraBiieHrue CTPYKTYpHBIX (OpPMYyNl H30MEPOB M HOMEHKJIATypa anbiaerugoB. OcCyIlecTBICHHE
npeBpatieHnii. Perenne pacueTHbIX 33724 0 XUMUYECKUM (opMysiam 1 ypaBHEHUSIM

CocraBneHue CTpYKTYpHBIX (OpMYIT H30MEPOB U
HOMEHKJIaTypa KapOOHOBBIX KHCIOT, 3¢GupoB, kupoB. OcyliecTBiIcHHUE IpeBpamieHuii. Pemrenne
pacyeTHBIX 3aJ1a4 10 XMMUYECKUM (hopMmysiaM 1 ypaBHEHUSIM

OK 01, OKO07,
OK 08

H
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JlabopaTropHasi padora

JlaGoparopHas padora “IIpeBpaleHus OpraHMYeCKUX BEIIESCTB IIPU HAarPEBAHUM .

[Tonyyenne »HTWieHa M H3y4YE€HHUE €ro CBOMCTB. MOJCIMPOBAHUE MOJICKYJI W XUMHUYECKHUX
MIPEBpaIICHUI Ha MpUMepe dTaHa, STUIICHA, alleTUIICHA | JIp.

Konmponvnvie pabomot (e npedycmompeno)

Camocmosmenvhas paboma ooyuarowuxcs (He npedycmompeto)

Tema 4.3.
WUnentudukanms
OpraHUYEeCKUX BEIICCTB, UX
3HAYE€HHE U IPUMEHEHNE B
OBLITOBOH U
IIPOM3BOACTBEHHOM
EeITEIbHOCTH YeJIOBEKA

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

buooprannueckue coeauHenus. llpumeneHue u Ouonorudeckas poib yrieBonoB. OkucieHue
VIJIEBOJAOB — HMCTOYHUK HHEPTUU JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHHOKHUCIIOT.
[IpeBpamenust 6enKoB NHUIIM B opraHu3Mme. buomornyeckune ¢yHkunn OenkoB. buomormueckue
¢byHKIMU XKUPOB. PoJb OpraHnvYeckoil XUMHUH B PEIICHUN TPOOJIeM MUIIEBOH OE30MacHOCTH.

Ponp oprannueckoil XuMuUM B PELICHUU TPOOJIEM SHEPreTHUYECKOM O€30MacHOCTH, B Pa3BUTHHU
MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHUKOB OHHEPruM (aIbTEPHATUBHBIC
HMCTOYHUKU 3HEpruu). ONacHOCTh BO3JEHCTBUSI HA >KHBBIE OPraHU3Mbl OPraHUYECKUX BEIICCTB
OTJIETbHBIX KJIACCOB (YIJIEBOJOPOJIBI, CHUPTHI, (DEHOBI, XJOPOPTraHUYECKHE TMPOU3BOJIHEIEC,
QJIBJACTUIBI U JIP.), CMBICII ITOKa3aTeNs PEIeTbHO TOMYCTUMON KOHIICHTPAIIHH.

JlaGopaTopHble 3aHATHUS

JlaboparopHas pabdota: “UneHTrduKaIys OpraHU4ecKuX COeAMHEHUN OTENIbHBIX KIIACCOB”
WNnentudukaius OpraHUYECKUX COEAMHEHUU OTIENbHBIX KJIacCOB (Ha MpHMepe allbJerHJIOB,
Kpaxmala, YKCYCHOU KHCIIOTBI, OETTKOB U T.II. ) C UCTIOIb30BAaHHEM UX (DU3UKO-XUMHUYECKHUX CBOICTB
Y XapaKTePHBIX KaueCTBEHHBIX peakiuil. JleHaTypamus Oenka npu HarpeBaHuu. L[BeTHbIE peakiuu
0enkoB. BO3HMKHOBEHUE aHATUTHUECKOTO CHTHANA C TOYKHU 3PEHHS] XMMHUYECKUX IMPOIIECCOB MpHU
MPOTEKAaHUM Ka4eCTBEHHOW peaklUd, TO3BOJSIONIEH UISHTH(PHUIIMPOBATh MPEIIOKECHHBIE
OpraHWYEeCKHE BEIIECTBRA.

IIpakTH4yecKkue 3aHATHUSA

CocraBneHue CTPYKTYpHBIX (OpMYyJT H30MEpPOB H HOMEHKJATypa CIOHPTOB, (PEHOJIOB.
OcymiecTBiieHre TpeBpalieHuil. PemieHne pacueTHBIX 3a7ad MO XHUMHYECKUM GdopMmyrnaMm M
YpaBHEHUSIM

Konmponvnvie pabomet (e npedycmompeno)

Camocmosmenvhas paboma ooyuarowuxcs (He npedycmompeto)

OK.01, OKO07,
OKO08

Pazpea 5.

Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIui

Tema 5.1. CkopocTb
XUMUYECKUX PEAKLUN.

OcHoBHOe coepkaHue

Teopernueckoe odyuenune
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Xumudaeckoe PaBHOBCCHC

CKOpOCTh peakIfy, €€ 3aBUCHMOCTb OT Pa3IMuYHBIX (haKTOPOB: MPHUPOJIBI PEArHPYIOIINX BEUIECTB,
KOHILICHTPAaLlUM  PEArupyrolMX  BEIIECTB,  TEMIEparyppl W IUIOW@AAM  PEaKIMOHHOMU
noBepxHOCTU. TerioBbie 3P HEKTh XUMUYECKUX PEAKIHA. DK30-U SHAOTEPMUUECKUE, PEAKIIHU
OOpartuMocTh peakiuii. XUMHUECKOEe PAaBHOBECHE M €r0 CMELICHHE IOJ JICHCTBHEM pPa3IMYHbIX
(bakTOpOB (KOHLIEHTpAIMsI PEarcHTOB WM TNPOJYKTOB PEaKIUH, IaBJICHHE, TeMIleparypa) s
CO3JaHus ONTUMAJIbHBIX YCIOBUM ITPOTEKaHUs XUMU4eCKuX npoueccos. [Ipunnun Jle larense.

OK.01, OKO07,
OKO08

HpaRTn'{ecmle 3aHATHUHSA

Pemenne mpakTUKO-OPHUEHTUPOBAHHBIX 33JaHUIl Ha aHanu3 ()aKTOPOB, BIUAIOIIUX HAa HU3MEHEHHE OK.01,
CKOPOCTH XMMHYECKOH peakiuu, B T.4. C MO3UIUN IKOJIOTMUYECKU IIeIeCO00pa3HOro MOBEJACHHS B
OBITY U TPYJOBOH JESATENBHOCTH B LIENISX COXPAHEHUSI CBOETO 370POBbs H OKPY>KAIOILIEH MPUPOTHOM
CpeIbl.
Pemennie mpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHWil Ha mnpumeHeHwe npuHiuna Jle-lllatense mis
HAXOXCHUS HAMpaBJICHHUS CMEIICHUS PAaBHOBECHS XUMHUYECKOW peaklud U aHanu3 (aKkToOpOB,
BIIUSIIOLIMX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.
Konmponvnvie pabomer (ne npedycmompeno)
Camocmosmenvuas paboma obyyalowuxcs (He npedycmompeno)
Paznea 6. PactBopsI
Tema 6.1. OcHoBHOE coaep:xaHue
[TonsiTue o pactBopax Teopernueckoe obydenue OK.01
PactBopenue kak usuko-xumudeckuid nporecc. PactBopbl. CriocoObl TPUTOTOBJICHHUS PACTBOPOB.
PactBopuMocTs. MaccoBast 1oysi  pacTBOpeHHOro BemiecTBa. CMBICT TIOKaszarens MpeaesbHO
JOTTYCTUMOM KOHIIEHTPAIIMU U €r0 UCIIOJIH30BAHUE B OI[EHKE SKOJIOTUUECKOM 0€30MacHOCTH.
[TpaBuna SKOJOTUYECKH IIEIECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM JEATEIHLHOCTH B IIEIISAX
COXPaHEHHSI CBOETO 3I0POBBS M OKPYKAIOIIEH TPUPOTHON CPE/Ibl; OTACHOCTH BO3ICHCTBYS Ha KHBBIE
OpPTraHHU3MBI OTIPE/ICIICHHBIX BEIIECTB.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI Ha PACTBOPHI, UCTIOIL3YeMbIe B OBITOBOM
Y IPOU3BOJICTBEHHOH JICITEILHOCTH YEJIOBEKA.
Konmponvnvie pabomet (e npedycmompeno)
Camocmosmenvhas paboma ooyuarowuxcs (He npedycmompeto)
Tema 6.2. ccnemoBanue OcHoOBHOE co/iep:KaHue OKO01, OK02
CBOICTB PacTBOpPOB
JlaGopaTropHble 3aHATUSA
JlaboparopHast pabota «IIpuroroBieHne pacTBOPOBY.
[IpuroroBnenne pacTBOPOB 3alaHHOW  (MaccoBOM, %) KOHLEHTpauuh (C  IPaKTUKO-
OpPUEHTUPOBAHHBIMU BOTIPOCAMH ) U OTNIPEACTICHUE CPEIBI BOJIHBIX PACTBOPOB.
Pemenne 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB. 15

Koumponvnvie pabomet (He npedycmompero)




Camocmosmenvhas paboma ooyuarowuxcs (He npedycmompeto)

Paznen 7.

XuMus B ObITY M IPOU3BOICTBEHHOM AeSITeJIbHOCTH YeJI0OBEKA

Tema 7.1.Xumus B ObITYy U
MPOU3BOACTBEHHOM
JeSITeIbHOCTH YeJIOBEKa

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Hogeiiiue pocTuXeHWS XUMHYECKOM HAYKU M XUMHUYECKOM TEXHOJOruu. Posib Xumuum B
o0ecrieueHnH SKOJIOTUUECKON, YHEPTeTUUECKON U MUIIEBON 0€30MaCHOCTH, Pa3BUTUU MEIUIIUHEI.
[IpaBuna mowcka M aHaIM3a XMMHUYECKOWM MH(POPMAIMM W3 PA3JIMYHBIX MCTOYHHKOB (HaydHas M
y4ueOHO-Hay4Has1 JUTEepaTypa, CpeIcTBa MaccoBoil madopmanuu, cetb MHTEpHET).

HpaRanecmle 3aHATHUSA

Ilouick 1 aHanmM3 KeMcoB O IPUMCHCHHUHN XHMMHWUYCCKHUX BCIICCTB U TEXHOJIOTHI C Y4€TOM 6yz[yLueI7I
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH IIO0O TCMaM: BaKHEHIIINE CTPOUTCIIBHBIC MaTCpHUalbl,
KOHCTPYKIIUMOHHBIC MaATCpHaJibl, KpaCKu, CTCKIJIO, KCpaMHWKa, MaTcpualibl A OSJICKTPOHHUKH,
HaHOMaTCpHualibl, TCKCTHUJIBbHBLIC BOJIOKHA, HCTOYHHKHW OJHCPIUH, OPTraHUYCCKHC H MHHCPAJIbLHBIC
y,[[06'peHI/I$I, JICKApCTBCHHLBIC BCIIICCTBA, OBITOBAsT XUMHUS.

3ammura: Hpe,[[CTaBJ'IeHI/IC PE3YIbTAaTOB PCIICHUA KEHCOB B (i)opMe MHWHH-A0KJIaga C HPGSGHTaHHCﬁ

OKO07,0K08

IMpakTuyeckue 3aHATHSA

[Touck u aHanm3 KEHCOB O MPUMEHEHUH XMMUYECKHX BEIIECTB M TEXHOJIOTHH C ydyeToM Oymyriei
MpOo(pECCHOHAIIBHON ~ JICSITEIBHOCTA TI0  TeMaM: BAKHEHIINE CTPOUTEIBHBIE MaTEpHUalbl,
KOHCTPYKIMOHHBIE MAaTE€pUaJIbl, KPAacCKH, CTEKJIO, KEepamMuKa, MaTepHalibl i1 JJIEKTPOHUKH,
HAaHOMAaTepHuasbl, TEKCTHJIbHbIE BOJOKHA, WCTOYHHUKMA SHEPTrUH, OPraHUYECKHUE W MHHEPaIbHBIE
yA0OpeHUs, JICKaPCTBEHHBIE BEIIECTBA, OBITOBASI XUMUS.

3amura: [IpencraBnenne pe3yabTaToB pelieHUs: KecoB B opMe MUHU-/I0KIIa/1a ¢ Ipe3eHTaluen

OKO07, OKO08,
OK04

IIpoMe:xxyTouHasi aTTecTalus M0 TUCHUILIMHE (3a4eT ¢ OLEHKO)

Bcero

78

16




3. VCJIOBUSI PEAJIM3AIIAM ITPOT PAMMBEI OBIIIEOBPA3OBATEJIBHO
TACIATLITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePUAJIbHO-TEXHNYECKOMY 00eceYeHH IO,
Peanuzanus yqeOHOM TUCHUIUIMHBI TPeOYyeT HATUYUS:

yuebHoro kabuHeTa (ayAUTOPUU) AJIsi IPOBEACHUS JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATUN
O6opynoBaHue yueOHOro KabuHeTa:

[TapThl, cTYNBS, JOCKA, HATTISAHBIC TTOCOOUS

Cton MynbTUMEIUUHBIN

TexHuueckue cpencTBa 00y4eHus:

Kommerotep B coope B coctase Pentium G620\4096\500\DVD-RWGT

IIpoektop Epson EB-X12+ noTosiouHoe KperieHue

Okpan HacTeHHbIH ScreenMedia Goldview

3.2. UndopmannonHoe odecnevyeHne peaau3amun NporpamMmmbl

3.2.1. OcHOBHBIE MEYATHBIC U3TAHUSA

1. T'abpuensn, O. C. Xumus [Tekct]: yued. A CTYAEHTOB O0pa30BaTEIbHBIX YUPEKICHUN
cpennero npodeccuonanbHoro oopazosanust / O. C. I'abpuensn, U. I'. Octpoymos. - 12-e u3n.,
crep. — M.: «lIpocBemenue», 2022. - 334 c.: uin., tabiu. - (IlpodeccuonanpbHoe oOpazoBaHUE.
O6meoOpa3oBareIbHbIC TUCIMILIMHGI). - bubmuorp.: c. 332
3.2.2. OcHOBHBIE 3JICKTPOHHBbIC Y4eOHUKH:
1. po3no., A. A. Xumus [ DaeKTpoHHBIH pecypce] : yuedHoe mocobue ans CIIO / A. A. JIpo3nos,
M. B. Jlpo3noBa. — DneKkTpoH. TeKCTOBbIE NaHHble. — CapartoB : Hayunas kaura, 2020. — 317
c. — 978-5-9758-1900-0. — Pexwum nocryna: http://www.iprbookshop.ru/87083.html
3.2.3.JlonoiHUTEIbHbIE HCTOYHUKH:
1. BaiitHep B.B. Xumus [OnexktponHslii pecypc] : yuebHoe mocobue / B.B. BaiitHep, E.A.
HukoHeHko. — DJEKTpOH. TeKCTOBbIE JaHHble. — ExatepunOypr: Ypanbckuil denepanbHblii
yauBepcurer, 2021. — 132 c¢. — 978-5-7996-1780-6. — Pexum pocryna:
http://www.iprbookshop.ru/66217.html 3bCnoura;
2. Kparkas xumunueckas sHuuknoneaus— E [Tekcr]. - Mocka: CoBerckas sHIMKI0oneaus, 1961.
- 631 c. Ilepeuenb pecypcoB HH(pOPMAIMOHHO-TEIEKOMMYHUKAIMOHHON ceTtu «VHTepHeT»,
HEOOXOUMBIX /711 OCBOSHUS TUCIIUTUTMHBI



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIbHOM JJUCIUILIMHBI

KoHTposnb u orieHka pe3yiabTaToB OCBOEHUS 00111e00pa30BaTeIbHOM yueOHOM TUCIUILINHEI
pacKpbIBalOTCA Yepe3 NUCUUIUITMHAPHBIC Pe3YNbTaThl, HalpaBlIeHHbIe HA (POPMUPOBAHKE OOIIUX U
npodeCCHOHATBLHBIX KOMIIETEHIIHI 1O pa3/ielaM U TeMaM COJepKaHusl y4eOHOro MaTepuara.

Kon m HammMeHnoBaHnue
dopmupyembIx
KOMIIEeTeHIH I

Pa3zgen / Tema

Tun oeHoYHBIX
MepOonpUATHH

OK 01

Tema 1.1.
Tema 3.3.
Tema 4.1.
Tema 4.2.
Tema 4.3.
Tema 5.1.
Tema 6.2.

OK 02

Tema 1.2.
Tema 2.1.

Tema 3.1

Tema 4.2.
Tema 4.3.
Tema 5.1.
Tema 6.2.

OK 04

Tema 7.1.

OK 07

Tema 2.2.
Tema 3.3.
Tema 4.1.
Tema 4.2.
Tema 4.3.
Tema 5.1.
Tema 7.1.

OK 08

Tema 7.1.

TecTtupoBanue, KOHTPOIbHASA
pabota, 3a4eT C OLEHKOH,
WHIUBUAYAIbHBIN IPOEKT




