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1. IOACHUTEJIBHASA 3AIIMCKA
1.1. Ob6aacTh NpUMeHeHH

Pabouas nmporpamma yuebnoi mucruruimabl OO/.07 Xumus npeaHa3HaueHa Ui U3ydeHus
¢u3KKKN B IpodeccCHOHANBHBIX 00pa30BaTeIbHBIX OPraHU3AIMSIX, PEATU3YIONINX 00pa30BaTEIbHYIO
porpamMMmy CpeaHero o0miero oopa3oBaHusl B Mpeaesiax OCBOCHUS OCHOBHOHM MPOQecCHOHATBHOM
obpazoBarenbHo# mporpammel (OITOIT) cpennero npodeccnonansHoro oopazopanus (CI10) Ha 6aze
OCHOBHOT'O 0011ero 00pa3oBaHus MPU MOJATOTOBKE KBAIM(HUIIMPOBAHHBIX Pa0OYHX, CIyXKAIIUX 10
npodeccun 23.01.17 Mactep 1o peMOHTY U 00CITY)KUBaHUIO aBTOMOOUJIEH.

Pabouass mporpamma yueOHo¥ mucimrumabl OOJ[.07 Xumus coctaBieHa B COOTBETCTBUH C
(benepabHBIM TOCYIAPCTBEHHBIM O0Pa30BaTEIbHBIM  CTAHIAPTOM CPEIAHEro OOIIero o0pa30oBaHus,
yrBepxaeHHbM [ Iprikazom Mununcrepctsa oopasoBanus u Hayku Poccuiickoit ®eneparmu ot 17 mas 2012 .
Neo 413, ¢ mpukazom MwunucrepcTBa npocBerienus Poccuiickoit deneparmu ot 18.05.2023 Ne 371 «O6
YTBEp)KICHNN  (periepalibHOM  00pa3oBaTeNIbHOM TPOTpaMMbl  CpemHero olmero o0paszoBaHus» (¢
M3MEHEHUSIMU U JIOTIONHEHHUSMHU), C YYE€TOM PHUMEPHON TPOrpamMMbl 00111e00pa30BaTe/IbHON AUCIUILIAHBI
«Xumus» 1t IpoQeCCHOHATBHBIX 00pasoBatenbHbIX opranmsauyii (OPI'BOY JII10 MPIIO), B cooTBeTCTBIM
¢ (enepanbHBIM TOCYIApCTBEHHBIM O0Opa30BaTeIbHBIM CTAHIAPTOM CPENHEro MpoeCCHOHATLHOTO
oOpazoBanust o mpodeccuu 23.01.17 Macrep 1O pEeMOHTY H  OOCITY>KUBAHHIO aBTOMOOWJICH,
yTBepykIeHHbM [Iprkazom Munoopaayku Poccun ot 09.12.2016 Ne 1581 (pen. ot 01.09.2022).

12. Mecto y4eOHOIi JUCHMUIIMHBI B CTPYKType MNpPOrpaMmMbl MNOATOTOBKH
KBAJIN(PUIIUPOBAHHBIX PA00YMX M CIIYKAIUX

VYuebnas muctnurmmaa OOJ1.07 XuMusi OTHOCHTCS K JUCHUIUIMHAM TPEIMETHONW 001acTh
«EctectBennble Hayku» PI'OC COO (m. 9.6) — 06a30Bblii M yriayOJeHHBIH YPOBHH — M K
00s13aTeNbHBIM 0011e00pazoBaTeNbHBIM AucuuIuMHAM B npenenax ocBoeHust OIIOIT CITO na 6a3e
OCHOBHOT'0 00111er0o 00pa30BaHUs MPHU MOJATOTOBKE KBATU(HUIMPOBAHHBIX PabOUMX, CIyXalUX IO
npodeccuu 23.01.17 Mactep 1o peMOHTY U 00CITY>KUBaHUIO aBTOMOOUJIEH.

1.3. Hesn u 3agaun y4yeOHOM AWCUHMUIVIMHBI — TPeOOBAHUSA K pe3yJbTaTaM OCBOEHHUS
AUCHMILTUHBI

OCHOBHBIMH HeJSIMH HW3YYEHUS IUCHUIUIMHBI «XUMHUS» Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus Ha 0230BOM YPOBHE SIBJISIOTCS:

—(opMupoBaHue CHCTEMBl XHUMHUYECKHX 3HAHUW KaK BaKHEHUIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAyYHOM KapTUHBl MHpA, B OCHOBE KOTOPOW JiekKaT KIIOUEBbIE MOHATHUA,
(dbyHIaMeHTaNbHBIE 3aKOHBI U TEOPUM XHMMHH, OCBOCHHE S3bIKa HAyKH, YCBOEGHHE M TOHUMaHUE
CYLTHOCTH JOCTYIHBIX 00001IeHN MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOPHEH UX
Pa3BUTHS U CTAHOBJICHUS;

—(hopMupoBaHHe W pa3BUTHE MPEACTABIECHUI O HAyYHBIX METOJaX MO3HAHHs BEIIECTB U
XUMUYECKUX PEAKIHNi, HEOOXOMUMBIX JUIsl TPHOOPETEHUS YMEHUW OPHUEHTHUPOBATHCS B MHUPE
BEILIECTB U XMMUYECKUX SIBJICHUM, UMEIOIUX MECTO B MPUPOJE, B MPAKTUUECKON U MOBCEIHEBHON
JKH3HHU;

—pa3BUTHE YMEHUU U CIIOCOOOB JIEATEIHHOCTH, CBI3aHHBIX C HAOIIOIEHUEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHUEM TIPABUIT 0€30ITaCHOTO OOpAIEHUs C BEIECTBAMH.

Jns1 nocTHKEHUs MOCTaBIECHHBIX LEJIEH pelatoTcs CIeYIONIUe 3a/1a4uu:

—ajanTanus OoOydJalIMXcs K  YCIOBUSAM JHHAMHYHO  PAa3BUBAIOIICTOCS  MHpA,
(dbopMUpOBaHHE WHTEIJIEKTyalbHO PAa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa30BAaHMIO,
COTPY/JHHYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;



—(dopmupoBanre y OOydYarolmUXcs KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIIUN),
MMEIOIINX YHUBEPCAITGHOE 3HAUCHHE UIS PA3IMYHBIX BHUJOB ACATEIBHOCTH: PEIICHHS TpoOieM,
MOWCKa, aHanu3a u 00paboTku wuHMOpPMANK, HEOOXOJUMBIX I TPHOOPETEHUsS OIbITa
NEeSITeTbHOCTH, KOTOPAast 3aHUMAaeT BaXKHOE MECTO B IIO3HAHUH XUMHH, a TAKXKE JUISI OLEHKH C TIO3HIUH
9KOJIOTHUYECKOHN 0€30IaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0BEeKa U MPUPOIHYIO CPELY;

—pa3BUTHUE TTO3HABATEIILHBIX HHTEPECOB, MHTEIICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00y4aroIuXcs: CIIOCOOHOCTH CaMOCTOSITEJIbHO MPHOOpPETaTh HOBBIE 3HAHUS 110 XUMHH B
COOTBETCTBUM C >KU3HCHHBIMH MOTPEOHOCTSAMH, HCIIOJIb30BaTh COBPEMEHHBIC MH(MOPMAIMOHHBIE
TEXHOJIOTUH JJIsl TOMCKAa M aHallM3a Y4eOHOH W Hay4YHO-TIOMYJISIPHON WH(POPMAIMA XUMHUYECKOTO
COJICpIKAHUS;

—(hOopMHUpPOBaHUE U PA3BUTHE Y O0YYAIOIIUXCS ACCOIIMATUBHOTO M JIOTUYECKOTO MBIIILICHUS,
HaOJI0AAaTeNbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPble 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPH TUTAHUPOBAHHUHU U MPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

—BOCHHUTAaHHE Yy OOydJaroImmUxcsi YOekJIEHHOCTH B T'yMaHHUCTHUYECKOW HAIMPaBICHHOCTH
XUMHUH, €€ BAXKHOU POJIU B PEHICHUU TI00ATIBHBIX MPOOJIEM PALMOHATIBHOTO TPUPOIOIOIb30BaHUS,
MOTIOJTHCHMSI JYHEPTETHYECKUX PECYpCOB W COXPaHEHHUs TPUPOTHOTO DPABHOBECHsS, OCO3HAHUS
HEOOXOMMOCTH OEPEIKHOTO OTHOILIEHHSI K MPUPOJIC U CBOEMY 3[I0POBBIO, a TaK)Ke MPUOOPETEHUS
OTIBITA WCIIOJB30BAHUS TIOJYYCHHBIX 3HAHUH JUISI TPHHSTHS TPAMOTHBIX PEHICHUH B CHUTYaIUsX,
CBSI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMH.

1.3.1. O6mue komneTenun BoimyckHuka CIIO

OK O01. Bsibupath cmoco0bl pemeHus 3aad  Mpo(ecCHOHATBHONW JIEATEIbHOCTH,
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Hcromnbs30Barh COBpPEMEHHBIE CPEZICTBA TIOMCKA, aHATM3A W MHTEpIpETaiy MHOOpMALHH, 1
MH(OPMALMOHHBIE TEXHOIOMH JUTs BBITOIHEHMS 33124 NPO(ECCHOHATBHOM JeSTENTBHOCTHL.

OK 04. DddexTrnBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

OK 07. CopneiicTBOBaTh COXpAaHEHUIO OKpYKaIOLIEH Cpeabl, pecypcocOepekeHuIo,
MIPUMEHSTh 3HaHUS 00 U3MEHEHUH KJIMMaTa, MPUHIUIBI OEpeKIMBOrO IPOU3BOACTBA, Y3PPEKTUBHO
J€ICTBOBATH B YPE3BBIYAIHBIX CUTYALIMSIX.

B mnporpamme yueOHON MAUCHUIUIMHBI B JIGKIIMOHHOM MaTepuaie MpeayCMOTPEHO
MpoPECCUOHAIIBHO OPUEHTUPOBAHHOE COJIEP)KAHME C YYETOM COOTBETCTBYIOMIETO MPOdHIIs
ocsoenusa OIIOII.

1.4. Koppeasuusi o0mux komnereHuuii PI'OC CIIO ¢ JIHYHOCTHBIMH M
MeTanpeMeTHbIMH pe3yJbTaTaMH OCBOeHHUsI oOpa3oBatenbHoli mnporpammbl COO c
Ju4HocTHbIMH pesyabratamu OIIOII CITIO ***

NoeNe OO0mrue BroC COO OIIOII CIIO

/1 KOMIIETEHITHH
1 OK 01 JIP5S JIP3, JIP4, JIP6, JIP13, JIP14
2 OK 02 M1 JIP3, JIP4, JIP6, JIPS, JIP10, JIP14
3 OK 03 JIP5 M3 JIP2, JIP3, JIP4, JIP6, JIPS, JIP13, JIP14,

JIP22, JIP23, JIP24
4 OK 04 M2 JIP4, JIP7, JIP16, JIP19, JIP21, JIP22
5 OK 05 JIP4 JIP2, JIPS, JIP6, JIP7, JIP15, JIP16, JIP22
6 OK 06 JIP1 JIP2 JIP3 JIP1, JIP2, JIP3, JIPS, JIP7, JIP8, JIP11,
JIP12, JIP15, JIP16, JIP17, JIP18, JIP24

7 OK 07 JIP6 JIP7 JIP9, JIP10, JIP16, JIP17
8 OK 08 JIPS JIP9, JIP20




| 9 | OK 09 | M1 | JIP4, JIP6, JIP14, JIP15
***[Ipumedanue: Janee JTUYHOCTHBIC PE3yJIbTaThl IJIAHUPYIOTCS C y4ETOM OCOOCHHOCTEH
[PEoIaBaHus JaHHOHN qucuuiuiiHel (M. 1. 1.3.1).

JIMYHOCTHBIE PE3YJIBTATBI ®I'OC COO

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS JUCIUTLIMHBI « XUMHUS» OTPAXKAIOT cHOPMUPOBAHHOCTH
OTIbITa IO3HABATEIBHON U MPAKTUYECKOM IEATEIHHOCTH 00YYaIOINXCs M0 pealln3aliy MPUHSITHIX B
o0IIecTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

JIP 1. I'pasicoanckozo eocnumanus.

—0CO3HAHHS 00YUYAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH, YBAXKCHUS K
3aKOHY U MIPaBOIOPSIIKY;

—IpPEACTaBICHUSI O COLMAIBHBIX HOPMax W MpaBUjaX MEXJIWYHOCTHBIX OTHOILIECHUU B
KOJIJIEKTHBE;

—TOTOBHOCTU K COBMECTHOM TBOPUYECKOW JEATEIBLHOCTH MPHU CO3AAHUM YUCOHBIX MPOEKTOB,
pelIeHrnr y4eOHbIX U MO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

—CIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI APYTUX
MIPH aHAJIN3€ PA3IMYHBIX BUIOB yUeOHOU AESITENTbHOCTH;

JIP 2. [lampuomuueckozo 6ocnumanus:

—ILEHHOCTHOTO OTHONICHHS K HCTOPHMYECKOMY M HAyYHOMY HACIEAHI0 OTEYECTBEHHOU
XUMHH,

—yBaXEHUs K TMpoIleccy TBOpPYECTBA B O0JIACTU TEOPHUH M MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKCHHS HAyKH €CTh PE3YJIbTaT JUIMTEIhHBIX HAOJIOICHUH,
KPOMOT/IMBBIX KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

—HHTEpeca W TI03HABATEIbHBIX MOTHMBOB B TIOJYyYEHWH U TMIOCICAYIOIIEM aHaJu3e
nH(OpPMALIUY O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

JIP 3. /Iyx06H0-HpagcmeeHn020 60CRUMAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

— CHOCOOHOCTH OIIEHMBATh CHUTYyalluHM, CBSI3aHHbIE C XHUMHYECKUMHU SIBICHUSAMH, U
MIPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— TOTOBHOCTH OIIEHHWBAaTh CBOE MOBEJCHUE W TOCTYNKH CBOMX TOBApUILEH C TO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

JIP 4. @opmupoeanusn Kyabmypul 300p06bA.

—MOHUMAaHUS IIEHHOCTeW 370pOoBOro M 0Oe30macHoro ooOpasza >KU3HHU, HE0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXHYECKOMY 3/I0POBBIO;

—coOmrofieHusl mpaBuil 0e30macHOro OOpalieHHs ¢ BEIIeCTBAMHU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYIOBOM JE€ATEIBHOCTH;

—IMOHMMAaHUsI TIEHHOCTH TIPaBWJI WHIAMBUIYAJBHOTO M KOJUIGKTUBHOTO O€30IacHOTO
MOBEJICHUS B CUTYallUsIX, YTPOKAIOIINX 3J0POBbIO U )KM3HU JIOCH;

—OCO3HaHUS TIOCIEJCTBUNA M HENMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS aKOTrOJI,
HapKOTHUKOB, KYPEHHUS);

JIP 5. Tpyooeozo éocnumanus:

—KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEIOBATENILCKONW  JIeATEIhHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX JICSITEIBHOCTH;

—yCTAaHOBKM Ha AaKTUBHOE Yy4yacTUE€ B PpEUICHWHM NPAKTUYECKUX 3a7ady COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, ITKOJIbI);

—HWHTEpeca K MPaKTHUYECKOMY M3y4YeHHIO Mpodeccuii pa3iaudHOTo poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHU TT0 XUMHUH,

—YBaXX€HUS K TPYAY, JIIOASAM TpyJa U pe3yJbTaraM TPYJI0BOH I€SITeIbHOCTH;

—TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIbHON TPAEKTOPUHU 00pa3oBaHus, Oyaymen
npodeccun U peanusandd COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

JIP 6. dkonozuueckozo eocnumanun:



— DOKOJIOTMYECKH  IIeJIeCOOOpa3HOT0  OTHOIICHUS K  NpUpoAe, Kak HCTOUYHUKY
CYyILIECTBOBAHMS KU3HU Ha 3eMIIE;

— TIOHUMaHUs  TJ00aJbHOTO  XapakTepa  JKOJOTMYECKUX  NpoOieM,  BIUSHUS
SKOHOMUYECKHX MPOLIECCOB HAa COCTOSIHUE MPUPOJIHON U COLIMAIIBHOU CPEbL;

— OCO3HaHMSA HEOOXOAMMOCTH HCIOJNB30BAaHUSA JIOCTHIKCHUN XHMHU [UIS  pEIICHUS
BOIIPOCOB PallMOHAIBHOIO IPUPOAOIIOIb30BAHHS;

—  AKTUBHOIO HENPUATHSA IEHCTBHUM, IPUHOCIUIMX Bpel OKPYXKAIOLIEH IIPUPOJHON Ccpene,
YMEHHS TMPOTHO3UPOBATH HEOIArOMPUATHBIE HKOJIOTUYECKUE TOCIEICTBUS MPEANPUHUMAEMBIX
JENCTBUN U NIPEAOTBPALLATD UX;

—  HQJIAYUs Pa3BUTOrO 3KOJOTMYECKOrO MBIIUICHHS, 3KOJIOIMYECKON KyJIbTYpPbI, OIBITA
JESTEIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTbCS HMHU B
M03HABATEIbHON, KOMMYHUKATUBHOM M COIMANBHON MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTHBOCTOATH HICOJIOTHH XeMO(pOOHH;

JIP 7. Illennocmu nayuno2o no3nanus:

—c(hOpPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

—TMOHUMaHHUS CHEMUPUKA XHUMHH KaK HayKd, OCO3HaHHs e€ ponmu B (HOPMHUPOBAHHUU
paIMOHaIBbHOTO0 HAYYHOT'O MBIIUIEHUS, CO3JaHUU IIEIOCTHOTO IPEACTaBICHUS 00 OKpY)KaoleM
MUpE KaK O €IUHCTBE MPUPO/Ibl U YEJIOBEKA, B IO3HAHUU IIPUPOIHBIX 3aKOHOMEPHOCTEN U pPeLlIEeHUU
po0GsieM COXpaHEeHUsI IPUPOTHOTO PABHOBECHS;

—yOEeXIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHU MJIi COBPEMEHHOM IWBWIM3AIMU: B €€
T'YMaHUCTHYECKON HAMpaBICHHOCTH W Ba)XXKHOM POJM B CO3JaHUM HOBOM 0a3bl MaTepHalbHOMN
KYJIBTYpBI, PEIICHHH TI00ATbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOH,
SHEPreTHUECKOH, MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, O0ECTIeUeHUN
YCIIOBHI YCIIEIIHOTO TPYAA U 3KOJOTHYECKH KOM(MOPTHOH JKU3HU KAXKIOTO WIeHa 00IIeCcTBa;

—€CTECTBEHHO-HAyYHOW TIpaMOTHOCTH: I[OHMMAHHUS CYIIHOCTH METOJOB IIO3HAHUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHUS JUIS
aHalM3a U 0ObSICHEHHUS SABJIEHUIN OKPYKAIOIIEro MUpa U MPOUCXOAAIINX B HEM U3MEHEHUM, YMEHUS
nenatbh 00OCHOBAHHBIE 3aK/IIOYEHHS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0
MOJTYYEHUs1 JOCTOBEPHBIX BHIBOJIOB;

—CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BATh XUMUYECKHE 3HAHUS JUIsl PEeLIeHUs poosieM
B peabHBIX KU3HEHHBIX CUTYaIIHSIX;

—HHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON JEATEIbHOCTH;

—TOTOBHOCTU U CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TTOJIYYEHHUIO HOBBIX 3HAHUM TTO XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTSIMU;

—HUHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3IMuHbIX chepax mpodecCHOoHaTbHON AeITeTbHOCTH

METAIIPEJAMETHBIE PE3YJIbTATDBI
M1. OBJIAJIEHUE YHUBEPCAJIbHBIMHA IMO3HABATEJIbHBIMHU
JNEWCTBUSMHA

Ba3zoevie nozuueckue oeiicmeus.

—CaMOCTOSTENIbHO  (OpMyMHpOBaTh W aKTyaJHM3UpOBaTh TMPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

—ONpeneNsaTh LEeNH ACSITeNIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIHPHOCTU C TTOCTABICHHBIMHU IIEIISIMH;

—HCIOJIb30BATh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTMUECKOTO MBIIUIEHUSI — BBLACIATH
XapakTepHbIC TPHU3HAKKM TOHATHUA W  YCTAHABIMBATh HMX B3aHMMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE TOHATUS JUISI OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUM;

—BBIOMpATh OCHOBAHHMS M KPUTEPUH TSI KJIACCU(UKAITUN BEIIECTB U XUMUYECKUX PEAKITUH;

—yCTaHaBIUBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXKAY N3YUAaEMbIMU SIBIICHUSMU;



—CTPOUTB JIOTUYECKHUE PACCYKAEHUS (MHAYKTUBHBIE, IEIYKTUBHBIE, 10 AHAJIOTUN ), BBISIBIIATH
3aKOHOMEPHOCTH M INPOTHUBOPEUUS B PacCMaTPUBAEMBIX SBICHMAX, (POPMYIMPOBATH BBIBOABI U
3aKJIFOUYEHNUS;

—IPUMEHATh B IpOLECCE MO3HAHMS, UCIIOJIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIENIH, MPEeoOpPa30BBIBATh MOJEIBHBIC MPEICTABICHUS — XUMUYECKUH 3HAK (CHUMBOI) 3JIEMEHTA,
XUMHYecKas GopMyIia, ypaBHEHHE XUMHUECKON peaKkIy — IPH PELIEHNH y4eOHBIX T03HABATEIbHbIX
U TPaKTUYECKUX 3a7ady, IPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE IPEJICTABICHUS MJI BBIBICHUS
XapaKTEePHBIX MPU3HAKOB N3Y4aE€MbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

Baszogvie uccnedoeamennvckue oelicmeus:

—BJIaIETh OCHOBAMHU METOJIOB HAYYHOI'O IIO3HAHUS BEILECTB U XUMHUUYECKUX PEaKLU;

—(dopMyaHpoBaTh WENM MW 33Ja4d  HCCIEOBAaHUS, HCIIONb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENILHO C(POPMYJIUPOBAHHBIE BOIPOCHI B KAU€CTBE MHCTPYMEHTA IO3HAHMSI M OCHOBBI IS
(hopMHpPOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

—BJIAJICTh HAaBBIKAMM CaMOCTOSITCJIBHOTO IUIAHUPOBAHUSA M IIPOBEICHMS YYEHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOJaTh 3a XOJOM IPOIECcca, CaMOCTOATEIbHO
IIPOrHO3UPOBATh €ro pe3ynbraT, (OpMyIMpOBaTh OOOOLIEHHS U BBIBOJABl OTHOCHTEIBHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIENOBAaHMSA, COCTABISATH OOOCHOBAHHBIN OTUYET O MPOAETAHHOM
pabore;

—IpUOOpPETaTh OIBIT YYEHUYECKOW HCCIIENOBATEIbCKOM M IPOEKTHON JIEeATENbHOCTH,
HPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB peIIEeHUs
MIPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB [T03HAHUS.

Paboma c ungpopmauueii:

—OpUEHTHUPOBAThCSI B  PA3JIMYHBIX HMCTOYHUKAX WHPOpManuu (HAYyYHO-TIOMYJIsIpHAsS
auTeparypa XMMHUYECKOro  COJepXaHMs, CHpaBOuHble Mocobus, pecypcsl HMHTepHera),
aHAJTM3UPOBATh WH(POPMALIMIO PA3TUYHBIX BHIOB U (OPM MPEICTABICHHS, KPUTUICCKH OLICHUBAThH
€€ IOCTOBEPHOCTD ¥ HENPOTUBOPEUNBOCTD;

—(dopmynupoBaTh 3ampochl M NPUMEHATH pa3jIMYHbIE METOJbl IPU IOUCKE U OTOOpE
uHpopManuu, HeoOXOAUMOM [T BBIMOJIHEHHs YUeOHBIX 3ajay ONpeeIEHHOIO THIIA;

—IpHOOpPETaTh OMBIT MCHOIb30BAaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

—CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (GOpMY IpEICTaBICHUs] MHPOpPMAIUHU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

—HCIOJIb30BaTh HAy4YHbIM S3bIK B KayecTBE CpeAcTBa IpU padoTe € XUMUYECKOU
uHpopManMei: IPUMEHATh MEXIpeaMeTHbIE (PU3NYecKre 1 MaTeMaTHUeCKne) 3HaKU U CUMBOJIBI,
(dbopMyIibl, a0OpeBUaTypbl, HOMEHKIATYPY;

—HCIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

M2. OBJIAJIEHUE YHUBEPCAJIbHBIMHU KOMMYHHUKATHUBHbBIMMA
JEUCTBUSIMHA

—3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYK/IaeMOil TeMbI B XOJI¢ AMANIOTa W/WUIH TUCKYCCHH,
BBICKA3bIBATH niacu, (1)OpMy.]'II/IpOBaTB CBOHN Hpele'IO)KeHI/ISI OTHOCHUTECIBbHO BBIITOJTHCHUA
MpeAJIOKEHHOM 3a1a4u;

*BBICTyHaTI) C HpCBCHTaHHeﬁ peBy.TII)TaTOB HOSHaBaTeHBHOﬁ JACATCIIBHOCTH, HOqueHHBIX
CaMOCTOATENIbHO UJIM COBMECTHO CO CBEPCTHUKAMU NPHU BBITOJIHEHUH XUMHUECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOU pabOTHI MO HCCIAEAOBAHUIO CBOMCTB M3YYaeMBIX BEIIECTB, peau3alii ydeOHOTO
mpoekTa W (OPMYIHUPOBATh BBIBOJABI TO pe3ylbTaTaM TMPOBEAEHHBIX WCCIEAOBAHUNA MYTEM
COTJIaCOBAHUSI MTO3UIIMHA B XO/I€ OOCYKJIEeHUS 1 00OMEHa MHECHUSIMU

M3. OBJIAJIEHUE YHUBEPCAJIbHBIMHU PETYJIATUBHBIMHA JEMCTBUSAMUA
—CaMOCTOSITENIbHO TUIAHUPOBAaTh U OCYILECTBJIATh CBOIO ITO3HABATEIBHYIO JESATEIBHOCTD,
ompenensas e€ LeNM U 3aJa4d, KOHTPOJIMPOBATH U IO MEpe HEOOXOIUMOCTH KOPPEKTUPOBATbH
IpeJ/ularaeéMblii  aJrOpUTM JAEUCTBUI NpPU BBHINOJHEHHM YYEOHBIX M HMCCIEJOBATENbCKUX 3ajad,
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BbIOMpaTh Hanbosee 3(PPEeKTUBHBIN CMOCO0 UX pElIeHHS C YY4ETOM IOIYyYEHHUS HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEAKIIIX;
—OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JIESITEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

JIMUHOCTHBIE PE3YJIBTATHI OIIOII CIIO

JIP 1 Oco3znatommii ce0st TpakJaHUHOM U 3aIIUTHUKOM BEIMKOW CTPaHBbI.

JIP 2 [lposBasiomMid aKTUBHYH) TPaXJAHCKYIO IO3UIHUI0, JIEMOHCTPUPYIOIIHI
MIPUBEPKEHHOCTH MPUHIIUIIAM YECTHOCTH, MOPSAOUYHOCTH, OTKPBITOCTH, SKOHOMUYECKH aKTUBHBIN U
YYAaCTBYIOUIUHM B CTYJE€HYECKOM U TEPPUTOPUAIILHOM CaMOYIIPABJIEHUHU, B TOM YHUCJIE HA YCIOBHSIX
NO0OpOBOJIBYUECTBA, IPOAYKTHUBHO B3aMMOJCHCTBYIOIIMN M y4YacTBYIOIIMH B JI€ATEIbHOCTH
OOIIECTBEHHBIX OpraHU3aIui.

JIP 3 CoOnroparomuii HOpPMBI MPABOMOPSIIKA, CIEAYIOUIUN UcallaM TI'pakJIaHCKOTO
oOuiecTBa, obecriedenust 0€30MacHOCTH, IpaB U cBOOO rpaxkaaH Poccuu. JIosabHBINA K yCTaHOBKaM
U TIPOSIBJIICHUSM TMPEACTABUTENCH CYyOKYNbTYp, OTIMYAIONMNA WX OT TPYNI C JECTPYKTUBHBIM U
JICBUAHTHBIM MOBEJCHUEM. JIEMOHCTpUPYIOUIMN HENpUATHE U MNPEAYNPERAAOUIUN COLHAIBHO
ONACHOE MTOBEICHUE OKPYKAIOIIHX.

JIP 4 IlposBisiomuii U JAEMOHCTPUPYIOIIMM yBa)K€HUE K JIOJAM TPYyAd, OCO3HAOIIUI
LIEHHOCTh cOOCTBeHHOTO Tpyaa. Ctpemsiuiics K (OPMUPOBAHUIO B CETEBOM Cpe/ie JIMYHOCTHO U
npodeccrnoHaTbHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO CIEAAN.

JIP 5§ JleMOHCTpUPYIOLINI TPUBEPKEHHOCTh K POJTHON KYJIbTYpE, HCTOPUYECKOW MaMATH Ha
OCHOBe J100BU K PonuHe, pogHOMY HapoAdy, Majoi poAMHE, MPUHATUIO TPAAULIMOHHBIX IIEHHOCTEN
MHOTOHAllMOHAJIBHOTO Hapoxaa Poccuu.

JIP 6 IIposBisitonuii yBaxeHUE K JIOJAM CTapIIEro MOKOJIEHUSI U TOTOBHOCTh K YYAaCTHIO B
COIIMAIbHON MOICPIKKE U BOJOHTEPCKUX JTBUKCHUSX.

JIP 7 Oco3Haronmuii NPUOPUTETHYKD LEHHOCTh JIMYHOCTH YEJIOBEKAa; YyBa)KArOUIUU
COOCTBEHHYIO M YYXXYIO YHHKAIBHOCTh B Pa3IMYHBIX CHUTyaIMsAX, BO BceX (opmax M BHIaxX
NEeSATEIbHOCTH.

JIP 8 IlposBisromuid U AEMOHCTPUPYIOIIMN YBaXKEHHUE K MPEICTABUTEISAM Pa3IMYHbBIX
STHOKYJIBTYPHBIX, COLUATBHBIX, KOHPECCUOHANBHBIX U UHBIX Tpymi. CONMPUYACTHBIN K COXpaHEHUIO,
MPEYMHOKEHUIO W TPAHCISIIUU KYJIbTYPHBIX TPAIUIMd W I[EHHOCTEH MHOTOHAIIMOHAIBEHOTO
POCCHIICKOT0 rocyapcTBa.

JIP 9 ColGnronaromuii ¥ mpomnaraHIupyoIui mpaBuia 3J10poBoro u 6e3o0macHoro oopasa
KU3HHU, CIIOPTA; MPEeayNnpexaaonui TM00 MpeogoaeBaloINi 3aBUCUMOCTH OT aJIKOToJIs, Tabaka,
TICUXOAKTHUBHBIX BEIIECTB, a3apTHHIX UTP U T.J. COXpaHSIONINI ICUXOJOTUYECKYIO YCTOMYMBOCTH B
CUTYAaTHBHO CJIOKHBIX WM CTPEMUTEIIbHO MEHSIOIINUXCSA CUTYaIUX.

JIP 10 3a0oTsumuiics 0 3amuTe OKPYKAIOIIEeH cpeibl, COOCTBEHHON U UyKOW 0€301acHOCTH,
B TOM 4HcCIe U(GPOBOH.

JIP 11 TlposiBisitomuii yBa’keHHME K ICTETHUECKMM LEHHOCTSAM, O0JIaJaroliuii OCHOBaMHU
ACTETUYECKOMN KYJIbTYpHI.

JIP 12 ITpuHuMaromuii ceMelHble [IEHHOCTH, TOTOBBIA K CO3/IAHUI0 CEMBH M BOCIIUTAHUIO
JeTel; IEMOHCTPUPYIOLIUI HENPUSITHE HACUIIHS B CEMbE, YX0a OT POJUTENHCKOM OTBETCTBEHHOCTH,
OTKa3a OT OTHOIIIEHUH CO CBOMMH JIETbMH M UX (DMHAHCOBOTO COJCPKAHUS.

JIP 13 ToToBHOCTH OOy4aromerocs COOTBETCTBOBAaTh OXHIAHUSAM paboToIaTENeH:
OTBETCTBEHHBIN COTPYIHUK, TUCITUTUTMHUPOBAHHBIN, TPYAO0II0OUBBINA, HAIIETICHHBIN Ha TOCTHKEHNE
MOCTaBIIEHHBIX 3314, Y()PEKTUBHO B3aUMOACUCTBYIOMIHMIA C YIeHAMH KOMAH/IbI, COTPYAHHYAOIIUI
C IPYTUMH JIFOIbMH, IIPOSKTHO MBICIISIIINAN.

JIP 14 IIpuobperenue o0y4arOmuMCcs HaBbIKa OLIEHKH WHGopMaIuu B UG POBOii cpere, ee
JIOCTOBEPHOCTH, CIIOCOOHOCTH CTPOUTH JIOTHYECKUE YMO3AKITFOUCHUSI HA OCHOBAHUU MOCTYMAIOIICH
nH(OPMAIIUY U TaHHBIX.

JIP 15 [Ipuobperenre 00y4yaromuMHCs COIMATBHO 3HAYMMBIX 3HAHUH 0 HOPMax M TPaIALIHASIX
MOBEJICHUS YEJIOBEKa KaK rpaXkJIaHnHa U natpuoTa cBoero OTevecTna.



JIP 16 IIpuoOpeTrenne o0OyyaromMMUCs COLMATBHO 3HAUUMBIX 3HaHUH O MpaBUJIaX BEICHUS
HKOJIOTMUYECKOT0 00pa3a >KkU3HU 0 HOpMaxX U TPaJIULUAX TPYAOBOM NesATEIbHOCTH YETIOBEKa O HOpMax
U TpaJuLUAX [TOBEACHUS YEJIOBEKa B MHOTOHAIIMOHAIIbHOM, MHOT'OKYJIbTYPHOM OOLIECTBE.

JIP 17 llenHocTHOE OTHOIIEHHE OOydaromuxcsi Kk cBoemy OTedecTBy, K CBOEH Majol u
6onpbuiol Ponune, yBaXMUTEIHHOTO OTHOILICHUS K €€ MCTOPUH M OTBETCTBEHHOTO OTHOIICHUS K €€
COBPEMEHHOCTH.

JIP 18 lleHHOCTHOE OTHOIIEHHE OOYYAIOMIMXCS K JIFOASIM MHOW HAIMOHAIBLHOCTH, BEPHI,
KYJIbTYPbl; YBOKUTEIHHOIO OTHOIICHUS K UX B3IJIAAM.

JIP 19 VBaxkutenbHOE OTHOIICHHSI O0YYaIOIIUXCS K pe3ysibTaraM COOCTBEHHOTO U UYKOTO
Tpyna.

JIP 20 IlenHocTtHOe OTHOLIEHHWE OOYYAIOMIMXCS K CBOEMY 3JI0POBBIO U 3/I0POBBIO
okpyxatomux, 30K 1 310poBOii OKpyXKaromiel cpeae u T.4.

JIP 21 IlpuoOperenue oOy4yaroIIMMHUCS OTbBITA JUYHONW OTBETCTBEHHOCTH 32 pPa3BUTHE
IpyNIbl 00yYarOLIUXCS.

JIP 22 [IproOpeTenne HaBbIKOB OOILICHNS U CAMOYIIPABIICHHUS.

JIP 23 Ilonydyenue oOy4aroUmIMMKCS BO3MOXXHOCTH CAMOPACKPBITHS W caMopeaau3aius
JIUYHOCTH.

JIP 24 lleHHOCTHOE OTHOIIEHHE 00YYAIOIINXCS K KYJIbType, U UCKYCCTBY, K KYJIbTYpE peuu
U KyJIbTyp€ NIOBEJIEHNUs, K KpacoTe U TapMOHUU

1.5. Koppeasiuusi npeiMeTHbIX Pe3yJbTATOB OCBOEHHUSI OCHOBHOIl 00pa3oBaTe/LHOIM
nporpammbl COQO ¢ komnerenuusavmu PI'OC CIIO

IIpeameTHbIE pe3yJbTaThI Homepa O6mme
pa3/iesioB, TeM | KOMIEeTeHUHH
®oroc cno

I1 1 - cpopmupoBaHHOCTH IpeCcTaBICHUM 0 XuMudyeckoil |Pa3men 1. OK 01, OK 02, OK

COCTABJISIFOLIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, T.1.1, T.1.2. 07

[POJIM XMMHUU B ITIO3HAHWM SIBJICHUI IPUPOABI, B Paznen 2.

(OpMUPOBAHUM MBIIIJICHHS U KYIbTYPBI IUYHOCTH, €€ T.2.1.,T.2.2,

(hyHKIIMOHAJILHOW IPaMOTHOCTH, HEOOXOAUMOM JIIst T.2.3.,T.24.,

[peLIeHUs] MTPAKTUUYECKHX 3a/1a4 U SKOJIOTMYECKU T.2.5., T. 2.6.

00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U
IIPUPOJHOM Cpelie.

I1 2 — BnaseHre cUCTEMOM XMMUYECKHUX 3HaHU, koTopast  |Pa3zmen 1. OK 01,0K 02
BKJIFOUAET: OCHOBOIOJIArarolue MOHATUS (XUMUYECKUI T.1.1, T.1.2.

DIIEMEHT, aTOM, dJIEKTPOHHAsi 000JI0UKa aTomMa, Mojiekyia, |(Pasmen 2.

M30TOII, S-, P-, d- 2JIEKTPOHHBIEC OPOUTAIH ATOMOB, T.2.1.,T. 2.2,

BAJICHTHOCTB, AJIEKTPOOTPULATEIBHOCT, XUMUYECKAS T.2.3.,T.24.,

CBS3b, CTPYKTYpHas hopmyna (pa3BEpHyTas U T.2.5,T.26.

COKpaliéHHasi), MOJib, MOJISIPHASE Macca, MOJISIPHBIN 00bEM,
YTJIEPOJIHBIN CKeJeT, G YHKIMOHAbHAS TPYIIa, PaJuKal,
M30MEepUsl, U30MEPbI, TOMOJIOTMUECKHUH Psijl, TOMOJIOTH,
YTJIEBOJIOPOIBI, KHCIIOPOI M @30TCOICPKAIINE COSTUHEHNUS,
MOHOMED, TTOJTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHHUS] ); MOH, MOJIEKYJIa,
MOJTb, MOJISIPHBIA 00BEM, BAJICHTHOCTb,
PIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIEHHUS, TUIIbI
XUMUYECKUX PEAKIIUN, PACTBOP, JICKTPOITUTHI,
HE3JIEKTPOJIUTHI, IEKTPOIIUTUYECKAS TUCCOLUALINS,
OKHCITUTENTh, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUUECKOU
[peaKI1, XUMUUYECKOE PaBHOBECHE
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I1 3 - Teopuu U 3aKOHBI (TEOPHs CTPOCHUS OpraHndeckux |Pasmen 1. OK 01, OK 02, OK
BeniecTB A.M. byTnepoBa, 3aKOH COXpaHEHHUsI MacChl T.1.1. (T. 1.1.2, |04
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKU A3bIK xumuy; (1.1.1.6,
(Teopust AIEKTPOIUTUYECKON TUCCOLMALINY, T.1.1.7.)
nepuoauueckuii 3akon .M. MenaeneeBa, 3aKkoH Paszgen 2.
COXPAaHEHUS MAacChl BELIECTB, 3aKOH COXPAHEHUS U T.2.1.(T. 2.1.1.)
MIpEeBPALCHHS SHEPTUU PU XUMHUECKHUX PEaKIINsX)
I1 4 - MuUpOBO33pEHUECKHE 3HAHNUS, JIEKAIINE B OCHOBE Pazgen 1. OK 01, OK 02, OK
IMOHUMaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUUYECKUX T.1.1, T.1.2. 07
SIBIICHUH, ()aKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX, Pasznea 2.
COCTaBe, MOJYYCHUH B 0€301TaCHOM HCITOIh30BaHUH T.2.1.,,T. 2.2,
BaKHEHIINX HEOPraHWYECKUX U oprannyeckux Bemects B (I.2.3.,T. 2.4,
OBITY ¥ IPAKTHYECKOM IEATEILHOCTH YEIIOBEKa,; T.2.5.,T.2.6.
I1 5 - chopmupoBaHHOCTH YMEHUM BBISBIATH XapakTepHbie [Pazmen 1. OK 01, OK 02, OK
IIPU3HAKY NIOHATUH, YCTAaHABIMBATh UX B3aUMOCBS3b, T.1.1, T.1.2. 04
MCIIOJIb30BaTh COOTBETCTBYIOININE TIOHATHUS MIpH onucanuu |Pazmen 2.
COCTaBa, CTPOCHHUS U IPU OMTMCAHUHM HEOPTaHUYECKUX T.2.1.,T. 2.2,
BEIIIECTB, IPEBPAIICHUN OPraHUYECKUX COCTUHEHUH; T.2.3.,T.2.4.,
T.2.5.,T.2.6.
I1 6 — chopMHpPOBAaHHOCTH YMEHHI UCIIOJIE30BAThH Pasnen 1. OK 02
XUMHUYECKYIO0 CUMBOIIUKY AJisi cocTtaBineHus moiekynsipasix (T 1.1. (T.1.1.1.,
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOI) T.1.1.4.,
cucremarnyeckyro HomeHkaarypy (IUPAC) u T.1.1.9.)
TPUBUAJIbHBIC HA3BAHUS OT/EJIbHBIX HEOPTraHUUECKUX Paznen 2.
BelIecTB (yrapHbli ra3, yrleKUCIbli ra3, aMMuak, rameénas [1.2.1., T.2.2.,
M3BECTh, HETAlIEHAsl U3BECTh, TUTHEBAS COJA, TUPUT U T.2.3., T.2.4.
npyrue); GopMyIll OpraHMYECKUX BEIIECTB U ypaBHEHUI
XUMHUYECKHUX PEaKINi, U3roTaBIMBaTh MOJEIN MOJIEKYII
OpraHUYEeCKUX BEUIECTB ISl WITIOCTPALUU UX
XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;
I1 7 - chopMHpOBaHHOCTh YMEHHH yCTaHABINBATh Paznea 2. OK 01, OK 02, OK
MPUHAJIEKHOCTh U3YUEHHBIX Opranndeckux Bemiects no (1.2.2., T.2.3., |04, OK 07
MX COCTaBYy U CTPOEHUIO K onpenenéHHomy kiaccy/rpynne (1.2.4.

COEeTMHEHMH (YTI1€BOOPO/bI, KUCIOPO U a30TCOAEpIKaIIHe
COEIMHEHUS], BHICOKOMOJIEKYIISIPHBIE COSIMHEHMS ), 1aBaTh
VM Ha3BaHUs [10 CUCTEMAaTUYECKON HOMEHKIIAType
(IUPAC), a Taxxe NpuBOANUTH TPUBHAIIbHBIC HA3BAHUS
OTJIEIbHBIX OPraHUYECKHUX BEIIECTB (ITHIIEH, POIMUJIIEH,
AIleTUIICH, TUJICHTIIUKOIIb, [IINLEPUH, (eHo,
(bopManbaeru, aueTalbIerul, MypaBbiuHas KUCIIOTa,
YKCYCHAasl KMCJIOTa, OJIEMHOBAsl KUCJIOTa, CTEapUHOBAs
KHCJIO0Ta, [II0K03a, PPyKTO3a, Kpaxmall, LEeJI103a,
TJTHIIVH),

I1 8 - chopMUpPOBAaHHOCTH YMEHUN OTIPEIETSATh
BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
PIIEMEHTOB B COCIMHEHMSIX PA3IMYHOTO COCTaBa, BU]I
XUMHUYECKOH CBsI3U (KOBAICHTHAsI, MOHHAsS, METAJUTMUECKas,
BOJIOPOHAS) B COCTMHEHUSIX, TUTT KPUCTATUTMUECKOU
[PEIIETKA KOHKPETHOTO BEIIeCTBA (ATOMHAs1, MOJICKYJIIpHAas,
MOHHAs, METAJUIMUECKasi), XapakTep CPebl B BOITHBIX

Pa3znen 1.
T1.1.(T.1.1.4.)
Pa3nen 2.
T.2.1.

OK 01, OK 02, OK
04
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[pacTBOpax HEOPraHUYECKUX COETMHEHUH;
C(OPMHPOBAHHOCTH YMEHUS ONPEACATh BUIBI
XMMUYECKOH CBSI3U B OPraHUYECKHX COEAMHEHUSIX
(0IMHApHBIE U KpaTHBIE);

I19 - chopMHPOBAHHOCTH YMEHHI yCTaHABINBAThH
[TPUHAJICKHOCTh HEOPraHUYECKHUX BELIECTB 110 UX COCTABY
K OTpeIeIEHHOMY KJIacCy/TpyIie COeAMHEHUH (IpOoCThIe
BEILIECTBA — METAJUIBI U HEMETAJUIBI, OKCH/IbI, OCHOBAHUS,
KHUCJIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH);
C(OPMHPOBAHHOCTb YMEHUI XapaKTepU30BaTh
PIIEKTPOHHOE CTPOEHHE aTOMOB XMMHUYECKHX 3JIEMEHTOB 1—
4 nepuonos lleproauyeckoi CUCTEMbI XUMUYECKHUX
pnemenToB J[.M. MenneneeBa, UCIIOIb3Ysl IIOHATHS «S-, P-,
d-211eKTpOHHBIE OPOUTAINY, «IHEPIETUUCCKUAEC YPOBHIY,
0O0BSICHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U UX COCIMHEHUH 10 NIEPUOAAM U
rpynmaM [leppoauueckoil CHCTEMBI XMMUYECKUX
annemenToB .M. Menneneena;

C(OPMHPOBAHHOCTH YMEHHSI IPUMEHSTH TTOJIOKEHUS
TEOpUHU CTPOEHUS opranndeckux semects A.M. bytiieposa
11 OOBSICHEHUS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX
COCTaBa U CTPOCHHUSI; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

Pa3nen 1.
T1.1.(T.1.1.2.,
T.1.1.9.),
T.1.2. (T.1.2.1,
T.1.2.2))
Pazne 2.
T.2.1.

OK 01, OK 02, OK
04, OK 07

I1 10 - chopMUPOBAHHOCTh YMEHUH OOBICHSITH
3aBUCHMOCTH CKOPOCTH XUMHYECKON PEaKIMH OT
[Pa3TMYHBIX (DAKTOPOB; XapaKTep CMEIIECHUS XUMHYIECKOTO
[PABHOBECHSI B 3aBUCUMOCTH OT BHEIIIHETO BO3CHCTBHS
(npunuun Jle HlaTense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB,
cTpocHHe, ((PU3NYECKHE U XUMUYECKUE CBOMCTBA THITUYHBIX
MpeICTaBUTENEH Pa3IMUHbIX KJIACCOB OPTraHMYECKHX
BelecTB (METaH, 3TaH, 3TUJICH, TPOITUJICH, al[eTHIICH,
OytaaueH-1,3, merundyraauen-1,3, 6eH3011, MeTaHOI,
PTaHOJI, STUJICHIJIMKOJb, TIIHIICPUH, (PEHOI, alleTallbIeT U/,
MypaBbHUHAS U YKCYCHAsl KMUCTIOTHI, TIIFOK03a, Kpaxmall,
1[EJUTI0JI03a, AMIUHOYKCYCHAsT KUCJIOTA), MJUTFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXAY HUIMH YPaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYIECKIX PEAKITHH C
MCIOJIb30BaHUEM CTPYKTYPHBIX HOPMYIT;

Paznen 1.
T.1.1 (T.1.1.7.)
Paznen 2.
T21.,T.2.2.,
T.2.3,T.2.4.,
T.2.5.

OK 01, OK 02, OK
04, OK 07

IT 11 - chopMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaATh
MCTOYHUKHU YTJIE€BOJOPOJHOTO ChIPhs (He(Th, MPUPOTHBIIHA
ra3, yroJyib), CIOCOOBI UX MepepaboTKH M MPAKTHIECKOE
MPUMEHEHHE MTPOIYKTOB MepepaboTKU; XUMHUYECKHE
[IPOLIECCHI, JIEKAIINE B OCHOBE MTPOMBIIIJIEHHOTO
MOJIy4EHUsI CEPHOM KUCIOTHI, aMMHAKa, a TAKKe
c(hOpMHUPOBAHHOCTD MPEACTABICHUI 00 00X HAYIHBIX
MPUHIIMIIAX ¥ SKOJIOTHYECKHUX MPoOieMax XMMHYECKOTO
MTPOU3BOJICTRA;

Pasznen 1.
T.1.2.(T.1.2.1)
Pazpnen 2.
T.2.5.

OK 01, OK 02, OK
04, OK 07

I1 12 - chopMupOBaHHOCTH YMEHUI MPOBOIUTH
BBIUUCIICHUS 110 XUMHUECKUM YpaBHEHHM (Macchl,
00BbEMa, KOJIMUYECTBA UCXOAHOTO BELIECTBA WJIU MPOYKTa
[PEaKIMK IO U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY
OJTHOTO W3 UCXOJHBIX BENIECTB MU NPOJYKTOB PEAKIUH,

Pazpen 1.
T1.1. (T.1.1.1,,
T.1.1.4.,
T.1.1.6.)

OK 01, OK 02, OK
04, OK 07
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MCIIOJIB30BAHUEM IOHATHS «MaccoBas J0JIs BEILIECTBA B
[pacTBope», 00BEMHBIX OTHOIICHUH Ta30B MPH XUMHYECKHX
[pEaKIusX, MacChl BELIECTBA WM 00BbEMA ra3oB MO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MU 00BEMY
OJIHOT'O U3 YYaCTBYIOLIUX B PEAKLMU BELIECTB, TEIJIOBOTO
h(dekTa peakuu Ha OCHOBE 3aKOHOB COXPAHECHUS MACChI
BELIECTB, IPEBPALLICHUS] U COXPAaHEHUS YJHEPTHH);

nokazarens [1JIK (mpenenbHo gonmyctumMoit

I1 13 - chopMuUpOBaHHOCTH YMEHUH BIIAZETh CHCTEMON Paznea 1. OK 01, OK 02, OK
3HaHUI 00 OCHOBHBIX METOJIaX HAyYHOTO MTO3HAHUS, T.1.1 (T.1.1.5, |04, OK 07
MCIIOJIb3YEMBIX B XUMUHU IIPU U3YYEHUU BEUIECTB U T.1.1.6.,
XUMUYECKUX SBJICHUN (HAOJIIOACHUE, U3MEPEHUE, T.1.1.9)
SKCIIEPUMEHT, MOJIEIMPOBAHUE), UCIIOIb30BaTh CUCTEMHBbIE [Pa3mesn 2.
XMMHYECKHUE 3HAHUS JJIsSl IPUHSTHS PEIICHUH B T. 2. 3.
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C (T.2.3.1,T. 2.
BEIIECTBAMH M MIX IPUMEHEHHECM; 3.4.)
I1 14 - chopmMupoBaHHOCTH YMEHUH coOmoaaTh npasmwina  |Pasmen 1. OK 01, OK 02, OK
MOJIb30BAHUS XMMHYECKOH TOCy10i 1 1ab0paTOpHBIM T.1.1 (T.1.1.5, (04, OK 07
00OpyIOBaHUEM, a TAK)KE TIPABHIIA OOPALICHUS C T.1.1.6.T.1.1.9)
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU 110 Paznen 2.
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB; T.2.3.

(T.2.3.1,T. 2.

3.4.)
I1 15 - chopMUPOBAHHOCTh YMEHUH MIIAHUPOBATH U Pa3nen 1. OK 01, OK 02, OK
BBITIOJHATh XUMUYECKUI KCIIEPUMEHT (pa3ioKeHue T.1.1 (T.1.1.5, (04, OK 07
MEepOKCH/Ia BOJIOPOAA B IPUCYTCTBUU KaTanu3aTopa, T.1.1.6.,
OIPEACIICHUE CPEABI PACTBOPOB BELIECTB C TOMOIIIBIO T.1.1.9), T.1.2
YHUBEPCATHHOT'O WHANKATOPA, BIUSHUE PA3IUYHBIX Paznen 2.
(haKTOpPOB Ha CKOPOCTh XUMUYECKON PEAKINH, PEaKIIUN T.2.3.
MOHHOT0 0OMeHa, KauyeCTBEHHbIE peaKIui Ha Cynbdat-, (T.2.3.1,,
KapOOHAT- U XJOPHUI-aHHOHBI, HA KATHOH aMMOHHSI, T.2.3.4.)
[pELIEHNE YKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEMaM
«Metamnel» 1 «HemeTansl», npeBpalieHus OpraHuuecKux
BELIECTB [IPX HArpEBaHUH, ITOJIyYEHHUE ITUIICHA U U3yUEHUE
€ro CBOWCTB, KaUECTBEHHbIE PEAKIIMY OPraHUYECKUX
BEIIECTB, IeHaTypalus OelKOB IPU HAarpeBaHUH, LIBETHbIE
[peakIy OEKOB) B COOTBETCTBUU C TIPaBUIIAMU TEXHUKU
0€30MaCHOCTH ITPU OOPALIEHNUH C BELIECTBAMU U
mabopaTOpHBIM 000PYIOBAHUEM, MTPEACTABIIATH PE3YJIbTATHI
XMMHUYECKOT0 SKCIIEpUMEHTa B (popMe 3amcu ypaBHEHUN
COOTBETCTBYIOIIUX peakUui U GOpMyIUpPOBaTH BBIBOIbI HA
OCHOBE 3THUX PE3YJIbTATOB;
I1 16 - chbopMUPOBAHHOCTh YMEHUIN KPUTUUECKU Paspnean 2. OK 01, OK 02
QHAJTM3UPOBATh XMMUYECKYI0 HHpOpMaLuio, monydaemyto | T.2.5., T.2.6.
13 pa3HbIX UCTOYHHUKOB (CpeiIcTBa MaccoBOW MH(poOpMaIuu,
MHTepHeT u Apyrux);
I1 17 - chbopMupoBaHHOCTh YMEHUI coOonaTh npaBuna  |Pasmen 1. OK 01, OK 02, OK
PKOJIOTHYECKHU 1EIeCO00Pa3HOTO MOBEACHMS B OBITY U T.1.1, T.1.2. 04, OK 07
TPYIOBOM AEATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO Pasnean 2.
3I0pPOBbS U OKpPYKAIOIIel MPUPOIHOM cpenbl, oco3HaBath [[.2.1., T. 2.2.,
OMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBbI 1.23.,T.24,
oTpeeNEHHBIX OPTaHUYECKUX BEIECTB, moHuMas cmbicn  [I. 2.5., T. 2.6.
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BOSHeﬁCTBHH Ha OpraHu3M 4€JIOBCKaA,

KOHIICHTPAIIUN ), TIOSICHATH HA TPUMEPAX CITOCOObI
YMCHBIICHUS U IPEAOTBpPAICHUSA UX BPECAHOTO

IS CIICTIBIX U CIIA0OBUISIINX 00yYArOIIUXCS: YMEHUE 1.23.,T.2.4,
MCIIO0JIh30BaTh peibeHO TOUSHHYIO crucTeMy oO0o3HayeHui (1.2.5., T.2.6.
1. Bpaiins amst 3anmucu XuMU4eckux Gpopmyot.

I 18 - s oOyyaromuxcst ¢ OorpaHuYEHHBIMU Paznea 1. OK 01, OK 02, OK
BO3MOKHOCTSIMHU 3/I0POBBS: YMEHUE IpUMEHATh 3Hanus oo (T.1.1, T.1.2. 04

OCHOBHBIX JOCTYIHBIX METO/aX MMO3HAHUS BEIIECTB U Paznea 2.

XHUMHYCCKHX SIBJICHMIA, T.2.1.,T.2.2.,

2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIUTILIMHBI

2.1. O0beM yueOHOI JMCHUIIIMHBI M BH/ABI Y4eOHOH padoThl

Bup yueOHoii padoThl

Oobvem uacoe

10 0YHOM (popMe 00yUeHHsI

O6bem 00pa3oBaTeIbLHON TPOrpaMMbl (BCETO) 78
yueOHasi Harpyska ¢ npernojaBaTesieM (BCero) 76
B TOM YHCJIE:

JIEKIINH, YPOKHU 48
MIPAKTUYECKHE 3aHITHS 18
1ab0paTOPHBIC 3aHATHS 10
CamocTosTenbHas pabota o0yyaronierocs (Bcero) 2

@opMBbI NPOMEKYTOUYHOM aTTECTALIUU

1 cemectp — npyrue;
2 cemectp — auddepeHInpOBaHHBIN
3a4er

2.2. Pacnipenenenue oobema yacos OIl mo pasgenam u remam

VY4yebHas Harpy3ka oOydarommxcs, 4.
=
C mpernoiaBareyiemMm ‘é o
) Q
=
HanmeHoBaHMEe TUKIIOB, pa3/IeloB, B TOM AHCJIC =) a g
Q
JWCLUILINH, TPO(YECCHOHANBHEIX |1 < s |8 £ o
moayneit, MJIK, npaktuk O 5 £ |5 5 = |3 s =
= |& |e |& |E |E 2 | C 2 =
30 = S | > = = Y | = E S
& < O N T z 2, o i
s |© |®|E |8 |9 = |5 =
2 s |8 s |5 g E
b4 < o, 0] o <
o = = > = A
= < |19 8 S
=
= 5
Pa3nes 1 O01mas u Heoprauuyeckasi XuMmsl
Tema 1. 1. Teopernueckne 0CHOBbI XUMUH
Tema 1.1.1. Xumus - Hayka o 2 - 2 - - - - - -
BEIIECTBAX
Tema 1.1.2. [lepuonuuecknii 3akoH 4 - 4 2 2 - - - -
138 nepuoIuvecKas cucTeMa
XUMU4Yeckux anaementoB J[. W
MeHeneeBa
Tema 1.1.3. Ctpoenue atoma 2 - 2 2 - - - - -

14




Tema 1.1.4. Crpoenue 2 - 2 2 - -
BeIeCTBA

Tema 1.1.5. TlonsTue o 4 - 4 2 - 2
TTUCTIEPCHBIX CUCTEMAaX

Tema 1.1.6. PacTBOpBI 4 - 4 2 - 2
Tema 1.1.7 XuMuueckue peakuu 6 - 6 4 2 -
Tema 1.1.8. OxucnurensHO - 4 - 4 2 2 -
BOCCTAaHOBUTEJIbHBIC PEAKIINH

Tema 1.1.9. Knaccel 4 - 4 2 - 2
HEOPraHUYECKUX COEAUHEHUN

Tema 1.2. Heoprannuyeckasi xumus

Tema 1.2.1. Hewmeramisl. 4 - 4 2 2 -
Tema 1.2.2. Metamisl. 4 - 4 2 2 -
MNTOI'O no pa3zneay 1 40 - |40 24 | 10 | 6
Paznen 2 Opranuyeckasi XUuMHs

Tema 2. 1. Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMUH

Tema 2.1.1. Teopust ctpoeHHs 4 - 4 2 2 -
OpPraHMYECKUX COCAMHEHUN

Tema 2. 2. YriieBoaopoas!

Tema 2.2.1. TlpenenbHbIC 4 -
YTIIEBOIOPOIBI

Tema 2.2.2. AJkeHbl. AIKagueHpl| 2 -
Tema 2.2.3. AJKUHBI 2 - 2 2 - -
Tema 2.2.4. Apensl 2 - 2 2 - -
Tema 2.2.5. Ilpupomanbie 4 - 4 2 2 -
MCTOYHUKH YTIIEBOIOPOJIOB

Tema 2.3. Kuciiopoacoaep:xaniue oprannyecKue coenHeHu sl

Tema 2.3.1. IlpenenvHbie 4 - 4 2 - 2
0JIHOATOMHBIE, MHOTOATOMHbBIE

cnupThl. PEHOI.

Tema  2.3.2. Anpaerumasl 2 - 2 2 - -
Tema 2.3.3. OTHOOCHOBHEIE 4 - 4 2 2 -
mpeeabHble KapOOHOBBIE KUCTOTHI.

Cnosxuble 3¢upsl. JXKupsl.

Tema 2.3.4. YrneBoabl 4 - 4 2 - 2
Tema 2.4. A30TCoep:Kalle OPraHuvYecKne coeTMHeHUus

Tema 2.4.1. AMHHOKHUCIIOTHI. 2 - 2 2 - -
benku.

Tema 2.5. BoicOkOMOJIeKYJISIDHBIE COEIMHEHUA

Tema 2.5.1. Beicokomomekymsipaeie | 2 - 2 2 - -
COCTMHEHUS

Tema 2.6. Xumus u :KU3Hb

Tema 2.6.1. XuMus U )KU3HD 2 2 - - - -
MNTOI'O no pa3zney 2 38 2 |36] 24| 8 4
BCEI'O 78 2 |76] 48 | 18 | 10
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2.3. TemaTH4ecKHii IUIaH U cojiep:kaHue y4eOHoii nucumnanabl OI1

O0bé | Ne Obne IIK, OK MarepuajbHoe 1
M yued Ymenns, | uHopMannoHHOE
HaumeHoBaHue Coaeprxanue yueOHOr0 MaTepHaJIa, MPAKTHYECKUX H CAMOCTOATEIbHBIX M
pa3aesioB U TeM on H padot o0yuarommxcs 4aco Sttt oﬁecneqelzne
3aus 5 3aHATHH
THIi
1 2 3 4 5 6 7
1 cemecTp: 00bem OII — 34 y., B T.4. Jekuuu, ypoku —22 4., 13 — 6 4., JI3 — 6 u.
Pa3znen 1 O0mniasi u HeopraHuyeckasi XuMmst 40
Tema 1. 1. TeopeTu4eckne 0CHOBBI XUMHUHU 32
Tema 1.1.1. Xumus - 2 Copep:kaHue yu4eGHOT0 MaTepuaJia 2 11, 112, | UO1, UP1, P2
HayKa O BELECTBaX 1 OcHoBHbBIC MOHATUA XUMHH. OCHOBHBIE 3aKOHBI XUMHH. 2 114, 115,
Xumuaeckuit anemMeHT. AtoM. Sapo aToma, U30TOIBL. Il6, 1112,
CocrtaB BemiecTBa. XuUMHUYeCKHe 3JeMeHTBL. CIOCOOBI  CYIIECTBOBaHUS 1117, TI18,
XUMUYECKUX 3JIEMEHTOB: aTOMBI, IMPOCTBIE W CJIOXKHBIE BellecTBa. BemecTa OK 01, OK
MIOCTOSIHHOTO W TIEPEMEHHOTO COCTaBa. 3aKOH TOCTOSHCTBA COCTaBa BEIIECTB. 02, OK 04,
BemectBa MONEKYJSIPHOTO ¥ HEMOJIEKYJsipHOTO — cTpoeHus.  CriocoOsl OK 07
OTOOpaXEHHS  MOJEKYJ: MOJICKYJSIpHBIE W CTPYKTYpHBIE  (OPMYIIBI;
[IapoCTepP)KHEBbIE W MaciiTaOHble TpocTpaHcTBeHHBIe (CTroapta — bpurieda)
MOJICJIH MOJIEKYL.
Nsmepenne BemectBa. Macca aTroMOB M MOJEKyJl. ATOMHasi €IMHHIIA MAaCCHI.
OTHOCUTENbHBIE aTOMHAass W MOJIEKyJsipHas Macchl. KommdecTBo BemiecTBa U
EIUHUIBI €T0 MU3MEPEHUS: MOJIb, MMOJIb, KMOJb. Yucio ABoraapo. MosspHast
Macca.
ArperaTtHble COCTOSIHHS BellecTBa. TBepnoe (KpHCTATMYecKoe W aMmopdHoe),
JKHUJIKOE M ra3000pa3HOe arperaTHble COCTOSIHUS BEIIECTBA. 3aKOH ABOTaJIpo U €ro
clencTBUs. MOJSpHBIE  00BbEM  BEIIECTB B ra3000pa3HOM  COCTOSHHU.
OObennHEeHHBIN Ta30BBIN 3aKOH U ypaBHeHHue Menneneesa — KilaneiipoHa.
CMmecu BemiecTB. Paznuuus MeXIy CMECSIMH M XUMHUYECKUMH COCTUHCHHSMHU.
MaccoBas 1 00beMHast JOJIU KOMIIOHEHTOB CMECH.
JeMoHcTpanuu
| HekoTopsie BemecTBa koaudecTBOM B 1 Mosib. MoJIelTb MOJISIPHOTO 00BeMa ra3oB.
Tema 1.1.2. ) Conep:xanue yueOHOro MaTepuaJia 2 I11, II2, | UO1, UP1, 1P2
[lepuoauueckuii 3aK0H U 2 Mepuonnyeckuii 3axkoH u [lepuoanmyeckasi CHCTEMAXUMHUYECKUX 3JI€EMEHTOB 2 I3, 114,
NepHOMYECKas CUCTEMA JI.A. Menneneesa. 115, 119,
XUMHUYECKUX DIIEMEHTOB OTkphITHE MIEPUOANYECKOTO 3aKOHa. [Ipeanoceuiku: HaKOILICHHUE 1117, TI18,
. .Menzeneena (hakTonornyeckoro marepuaina, padbotsl npeamecrseHHUKOB (M. B. Jlebepeiinepa, OK 01, OK
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A. O. ankyptya, Ix. A. Heionenaca, JI. }O. Meiiepa). Otkpoitue . W.
MeHeneeBsIM IEPUOANIECKOr0 3aKOHA.

[lepuoanueckuii 3akoH U cTpoeHue aTtoMa. M3orombl. COBpeMEHHOE MOHSITHE
XUMUYECKOTO JJIeMeHTa. 3akoHoMepHocTh [. Mosnu. 3akoHOMEpHOCTH
W3MEHEHUSI CBOMCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX HMH HPOCTBIX U
CJIOKHBIX BEILECTB 10 TPYIIAM U NEepHoAaM. 3Haue€HUE NEePUOIUIECKOr0 3aKOHa
.. Menneneena.

CoBpemenHas popMyIHpOBKa NeprUoArYecKoro 3akoHa. [lepuoanueckas cucrema
n crpoeHrue atoma. Du3nyeckuil CMBICH MOPAIKOBOTO HOMEpPA 3JIEMEHTOB,
HOMEpOB Tpymnnbl U nepuoaa. [lepuoaudeckoe M3MEHEHHE CBOMCTB 3JIEMEHTOB:
paavyca aroma; SHEprMM HOHM3AIMM; 3JIEKTPOOTPULIATEIBHOCTH. [IpudnHEI
W3MEHEHUS METAIUIMYECKUX U HEMETAJIMUECKIX CBOMCTB 3JIEMEHTOB B TPYIIax U
nepuojax, B TOM 4HCIe OONpIIMX. 3Hau€HHE MEPHOJUYECKOrO 3aKOHa H
MEepUOJNYECKON cHUCTEMBbl XuMHueckux a3nemeHToB Jl. M. MeHneneeBa niid
Pa3BUTHA HAYKH U IOHUMAaHUS XMMUYECKOM KapTHHBI MUPA.

ITepunonnueckuii 3akoH u [lepuonuyeckas cucreMa XuMUYECKUX 3eMeHToB [.1.
MenpeneeBa. CBsa3b nepuoandeckoro 3akoHa u llepuonnyeckoit cucTemsl
xumudeckux sneMeHToB J[.M. MenzeneeBa ¢ COBpEMEHHONW TEOPHUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XHUMHYECKHX JJIEMEHTOB U
06pa3yeMI)1x HUMHU TIPOCTBIX MW CJIOXKHBIX BCIICCTB IO rpylIaM H HOCpUOIaM.
3HaueHne MePHOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue 37eKTPOHHBIX 000JI04YEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUUECKUE
YPOBHM W HOAYpPOBHH. ATOMHBbIe opOutamu. Knaccupukanmsa XuMudeckux
3JIEMEHTOB (S-, P-, d-, f-omemenTsr). Pacmpenenenue dIeKTPOHOB 0 aTOMHBIM
opOutansiM. OJEKTPOHHbIE KOH(PUIypauud aTOMOB OJJIEMEHTOB MEpBOro—
4eTBEPTOro MEPHOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHH, HJICKTPOHHBIC
KOH(UTYpalluy HOHOB.

HpaKaneCKne 3AHATUSA

3

113 Ne 1. MoaenupoBaHue IOCTPOCHUS! IEPUOINYECKON TaOIHIIBI XMMUYECKUX
JJIEMEHTOB.

JdeMoHcTpanuu

Paznuunble BapuaHThl TaONMIBI MEPUOAMYCCKOM CHCTEMBI XMMHYECKHX
anementoB J[.M. MenneneeBa. OOpasibl TPOCTHIX BEIIECTB OKCUAOB U
ruipokcuioB 31ementoB |l mepuona.

02, OK 04,
OK 07

Tema 1.1.3. Crpoenue
aToma

Conep

KaHUue yqeﬁHoro MaTtepuaJa

COBpeMeHHBIe npeacraBjacHuss 0 CTPOCHUH aToOMaA.
BHGKTPOHHEU[ 000J104Ka. BHCPFCTI/I"ICCKI/IG YPOBHH, HOAYPOBHH. ATOMHBIE

m, 12,
4, 115,
117, 1118,
OK 01, OK

o1,
1P2

N2, WPI,
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opburanu, S-, p-, d- smemenTbl. OCOOCHHOCTH PACHPENCIICHUSI IEKTPOHOB MO
opOHTansIM B aToMax O3JIEMEHTOB IEPBBIX YETHIPEX IMEPHOAOB. DIIEKTPOHHAS
KOH(UTypanusi aTOMOB.

AToM — croxHas yactuma. JlokazaTenbCTBa CIIOKHOCTH CTPOCHHUSI aroMma:
KaTOJHBIE W PEHTTeHOBCKHE JIydH, GOT0d(PPEKT, pafnoaKTHBHOCTH, IIEKTPOITH3.
[Inanerapras momens atoma 3. Pesepdopma. Ctpoenme aroma mo H. bopy.
CoBpeMeHHBIE TIPEACTaBICHHUS O CTPOEHHHM aroma. KopmycKymspHO-BOIHOBOM
JyaJlu3M YacTHUL MUKPOMHPA.

CoctaB aromHOTO simpa. HykIIOHBI: TMPOTOHBI W HEUTPOHBI. M30TOMBI u
HYKJIUIBI.

Y CcTOWYHBOCTD SIAED.

OnexTpoHHast o0Ooiouka atomoB. [loHsATHE 00 »SIEKTpOHHON opbOuTtane u
ANEKTPOHHOM obmnake. KBaHTOBBIE uWmcia: TiaBHOE, OpOUTalBbHOE (TIOOOYHOE),
MarHuTHOE W CIHHOBOE. PacmpenencHue 3IEKTPOHOB 10 3SHEPrEeTHYECKUM
YPOBHSM, MIOAYPOBHSM U OPOUTAISIM B COOTBETCTBHUY C IPUHIIUTIOM HAUMEHbIIIEH
sHepruw, npuHimnoM llaynn n npaBuinom ['yHna. DnekTpoHHBIE KOH(DUTYparin
AaTOMOB XUMHNYCCKHX JJICMCHTOB.

BanenTHble BO3MOKHOCTH aTOMOB XMMHUUYECKHX 3JIEMEHTOB.

02, OK 04,
OK 07

Tema 1.1.4. Crpoenne
BEIIeCTBa

Conep

JKaHHe Y4eOHOro MaTepuaJjia

XuMHu4YecKasi CBA3b.

CrtpoeHne BemecTBa. XUMHUUYECKAsI CBSI3b. BUIIbI XUMUYECKOH CBS3H
(xoBazieHTHAs HETIOJISIPHAS U MOJISIPHAS, HIOHHAS, METAJTHIeCKas). MexaHn3Mbl
00pa3oBaHMsI KOBaJICHTHOW XUMHYECKOH CBS3H (OOMEHHBIH U JIOHOPHO-
aKIenTopHbIi). BomopoaHas cBs3b. BalleHTHOCTE. DIEKTPOOTPUIIATEIFHOCTD.
Crenenn okuciaeHus. IOHBI: KATHOHBLI U aHHOHBI.

BemectBa MONEKYJISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BELIECTBA. THUIbl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTALITUNYECKOU PEIIETKHU.

KoBanentHass xumuueckass cBs3b. J[Ba MexaHu3Ma oOpa3oBaHHS 3TOU CBS3M:
OOMEHHBIN ¥ JIOHOPHO-AaKIENTOPHBIH. OCHOBHBIE MapaMEeTPhl 3TOTO THIA CBSI3U:
JUTHA, TPOYHOCTH, YTOJ CBSI3W WJIM BaJleHTHBIM yroi. OCHOBHEIE CBOWMCTBA
KOBQJIEHTHOM  CBA3U: HACBIIIEHHOCTb, IMOJSPU3YEMOCTb W  IPOYHOCTb.
DNEeKTPOOTPUIIATEIPHOCTh M KJIACCU(UKAIMSA KOBAJICHTHBIX CBSI3€H IO 3TOMY
MIPU3HAKY: MOJISIpHAS W HEMOJspHas KOBAJICHTHBIE CBS3U. 110JIpHOCTH CBSI3U U
MOJIIPHOCTh MOJIeKyNbl. Crioco0 TepeKkphIBaHMS AIIEKTPOHHBIX opOuTaned u
KJIACCU(UKAIUSA KOBAJICHTHBIX CBS3€H IO ATOMY MNPU3HAKY: G- M T-CBS3H.

KpaTHOCTB KOBAJICHTHEIX CBSI3¢H M KJ'IaCCI/I(bI/IKaI_II/ISI HX 110 3TOMY IIPU3HAKY:

m, I,
4, 115,
6, I8,
2, 117,
s, OK
01, OK 02,
OK 04, OK
07

noli, upr1, NP2
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OJIMHApHBIE, ABOWHBIE, TPOMHBIE, TOTYTOPHBIE. THIBI KPUCTANINYECKHUX PEIIETOK
Y BEILECTB C 3TUM THIIOM CBSA3H: ATOMHBIE M MOJIEKYJIsIpHbIE. DU3HYECKHe CBOMCTBA
BELIECTB C 3TUMHUKPUCTATNINIECKUMHU PELIETKaMHU.

WNonnas xumundeckas cBa3b. KpallHui cimyuyail KOBaJ€HTHOM MOJSPHON CBA3M.
MexanusMm o0pa3oBaHWsS MOHHOW CBs3H. MOHHBIE KPHUCTaUIMYECKHE PEIICTKH H
CBOICTBa BEUIECTB C TAKUMH KPUCTAIIIIAMH.

Mertannuueckass XuMmMuueckas CBsi3b. OcoOblif THUN XHMHYECKOW CBSI3H,
CYLIECTBYIOILIMI B MeTaax v cruiapax. Ee OTiauuus v CXOJACTBO ¢ KOBaJIEHTHON
U WOHHOM cBa3siMu.  CBOHCTBA METaNTMYECKON CBI3W. MeTamindeckre
KpUCTAJUTMYECKUE PEIIETKHU U CBOWCTBA BEIIECTB C TAKUMUKPUCTAIITIAMH.
Bonoponnas xumudeckas cBsizb. MexaHu3M o0pa3oBaHHMs TakoW CBs3W. Ee
KJ1acCU(UKALMA: MEXMOJICKYIISIpHAsl U BHYTPUMOJIEKYJISIPHAS! BOJOPOIHbIEC CBS3H.
MonekynsapHble KPUCTAUIMYECKUEPEIIETKH Ul 3TOTO THUIa CBs3n. Dusnueckne
CBOMCTBa BEIIECTB C BOJOPOJHOW CBs3bI0. bHonoruueckas poib BOJOPOJHBIX
CBSI3€il B OpraHu3alyu CTPYKTYp OMOIIONINMEPOB.

Enunas mpupoga XMMHUYECKHX CBS3€H: HalIM4YME PA3IUMYHBIX THUIIOB CBSI3EH B
OJIHOM BELIECTBE, IIEPEXO0 OJHOI0 TUIIA CBA3H B Ipyrou u T. I1.

BanenTHOCTF W BaJeHTHbIE BO3MOXKHOCTH aTOMOB. CBS3b 3JEKTPOHHON
CTPYKTYPBI MOJIEKYJI C X TEOMETPUUYECKUM CTPOEHHEM (Ha MPUMEPE COEANHEHHUN
2JIEMEHTOB BTOPOTO TIEPHO/IA).

JeMoHcTpanuu

Mopnenun  MONEKyn — pa3iMYHOM  apXWUTEKTypel M MPOCTPAHCTBEHHOTO
pacronoxenus Sp-, Sp>-,Sp>-rubpuaHbIX opouTaneil. Momean KpUCTaLIMIECKUX
PENIeTOK Pa3IM4YHOr0 TUIA.

Tema 1.1.5. Ilousrtue
0 TUCTIEPCHBIX CHCTEMAax

Conep

KaHUE yqeﬁﬂoro MaTtepuaJa

YucTsle BelecTBa H cMecu. /lucnepcHbie CHCTEMBI.

[loHsiTHE O AUCIIEPCHBIX CUCTEMAX.

Heoprannueckue nonumepsl. Iloaumepsl — IpOCThIE BEIIECTBA C ATOMHOMU
KPHCTAJUTMYECKOH PEIIeTKO: a/uIOTPONHbIe BHIOM3MEHEHHUS yriepona (aimas,
rpadur, kapouH, QyJuIepeH, B3aMMOCBA3b THOpUAN3aLuK OpOUTaliell y aTOMOB
yIiepoAa ¢ MPOCTPAHCTBEHHBIM CTPOCHHUEM aJUIOTPOIHBIX MOAU(UKALINiT); ceNleH
Y TEJUTYp LIETIOYEYHOTO CTPOCHHSI.

[Tonmmeps! — CIIOKHBIE BEIIECTBA C aTOMHOM KPUCTAJUTMUECKON PEIIETKON: KBapIL,
KpeMHe3eM (IMOKCUAHBIE COCIUHEHUs] KPEeMHHMS), KOPYHI (OKCHA aTIOMUHUS) U
IIOMOCHIIMKATHI (TIOJIEBBIE INMATHI, CIOJA, KAoiWH). MUHEpaibl W TOpHBIE
mopoabl. Cepa mmactudeckas. MuHepaJdbHOE BOJIOKHO — acbecT. 3HaueHHe

HCOPIraHWYCCKUX TPHUPOAHBIX MOJMMCPOB B (bOpMHpOBaHI/II/I O,[lHOfI nus3

i, 12,
4, IS,
113, 1114,
I1s, 1117,
s, OK
01, OK 02,
OK 04, OK
07

102, 1IP1, VP2
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re0JIOrn4ecKuXx 000J049eK 3eMiIu — TUTOC(EpHI.

[lomstne o mucrepcHpIX cucteMax. Kiaccuukamus AWCIIEPCHBIX CHUCTEM B
3aBHCHMOCTH OTarperaTHOro COCTOSHUS TUCHEPCHOHHOM Cpelbl U JUCTIEPCHOU
(a3, a TakKe MO pazMepy UX yactul. [ pyboaucnepcHbie CUCTEMBI: AIMYJIBLCHH U
cycrieH3nur. TOHKOIMCTIEPCHBIE CHCTEMBI: KOJUTOMIHBIE (30718 U T'elIi) U HCTUHHBIE
(MONeKynsIpHbIE, MOJEKYISIpHO-MOHHbIE © WOHHBIE). Oddext Turmams.
Koarymnsiuus B konnmonaasix pacTBopax. CHHEpE3HC B ressx.

3HaueHue AMCIIEPCHBIX CHCTEM B KMBOW M HEKMBOH MPUPOJE U MPAKTHUECKOU
KU3HU YelIOBeKa. OMYIbCHH W CYCIIEH3WHW B CTPOUTENBCTBE, MHUINEBON U
MEIUIMHCKON MPOMBIIIJIEHHOCTH, KOCMeTHKe. bronornueckue, METUIIMHCKUE U
TEXHOJOTMYeCKHe 307M. 3HadeHHe TeJell B OpraHu3alui XUBOW MaTepHH.
buonormueckue, muieBble, MEIUITUHCKHE, KOocMeTHdeckue renu. CHHepesnc Kak
(hakTop, OMpENENAIOMMKA CPOK TOJHOCTH TIPOMYKIIMM HAa OCHOBE TeEJeH.
CBepThIBAHUEKPOBH KaK OMOJIOTHYECKUI CHHEPE3HUC, €r0 3HAYCHHE.

JlabopaTopHble 3aHATHS

7

| JI3 Ne 1. O3HaKoMIIEHHE CO CBOMCTBAMH JHUCIIEPCHBIXCUCTEM.

JdemoHcTpanuu

Komeknuu mmactMacc, KaydyKoB, BOJIOKOH, MHHEPAJOB M TOPHBIX TOPOJ.
MuHepalibHOE BOJIOKHO — acOeCT — U U3/Iesus U3 Hero. MoJiein MOJIeKyJ1 OeJKOB,
JHK, PHK.

Tema 1.1.6. PacTBOpBHI

Coaepxanue y4eO0HOro MaTepuaJia

PacTBopbl. PacTBOpeHue. DieKTPOaNTHYECKAS IUCCOUALIMS.

HctuHHBIE W KOJUIOWTHBIE pacTBOpPHI. MaccoBasi J0Jisi BEIIECTBAa B PacTBOpE.
[TousTre o pactBopax. OUNKO-XUMHUUECKASI IPUPOJIA PACTBOPEHHUS U PACTBOPOB.
B3aumopeiicTBue pacTBOpUTENsl M PACTBOPEHHOrO BellecTBa. PacTBOpUMOCTH
BemiecTB. CrocoObl BBIPOKEHHUS KOHIIEHTPAIMM PACTBOPOB: MaccoBas OIS
PacCTBOpPEHHOTO BelecTBa (MPOIEHTHAsI), MOJSIpHAs. OIEKTPOIUTHIECKas
muccoruanyisi. CuibHbIe W cita0Oble 31eKTponuThl. Cpena BOJHBIX PacTBOPOB
BEIIECTB: KUCIas, HEHTpabHas, menoyHas. Peakiuu nonnoro oomena. Teopus
DIEKTPOJUTUICCKON IHUCCOIMAITMU. MeXaHu3M JUCCOIMAIMA  BEIIECTB C
pa3IMYHBIMEA THITAMH XUMHYECKHUX CBs3ed. BKiam pycCKHUX YUEHBIX B pa3BUTHE
MIPEACTABICHUH 00 3JIEKTPOIUTHICCKON mucconmanun. OCHOBHBIC TOJOKCHUS
TEOPUH  DJIEKTPOIIUTHYECKON aucconuanuu. CTEmeHb 3IEeKTPOJUTHIECKOM
JUccoIUali U QakTopbl ee 3aBUCUMOCTH. CHIIBHBIC M CPEIHUE DIIEKTPOJIUTEIL.
Hucconmanus Boabl. Bomopoansiii mokaszatens. Cpela BOJHBIX pPacTBOPOB
ANEKTPONIUTOB. Peakium oOMeHa B BOJHBIX pacTBOpaxX AIIEKTPOIUTOB. ['uaponus

mn, 12,
m, 14,
s, 1112,
113, 1114,
I1s, 1117,
s, OK
01, OK 02,
OK 04, OK
07

nol,
np2

Aul,

NP1,
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Kak OOMeHHBIM mporecc. HeoOpaTUMbBIH THAPONIM3 OPraHUYECKUX H
HEOPraHWMYECKUX COEJMHEHWH W ero 3HaYCHHE B TPAKTHUSCKOW JEATENHLHOCTH
yenoBeka. O0paTtumbiil Tuaponn3 conell. CtyneHuaTsii ruaponus. [lpaktuaeckoe
MPUMEHCHUETUAPOIIH3A.

JlaGopaTopHble 3aHATHSA

N

9

| JI3 Ne 2. IIpuroroBJjieHne pacTBOpAa 3a1aHHOI KOHIEHTPAILIMH.

JeMoHcTpanuu

CpaBHEHHE DIICKTPONPOBOAHOCTH PACTBOPOB BJICKTPOIUTOB. MHAMKATOPHI U
M3MEHEHHE WXOKPAacCKH B pasHBIX cpemax. ['mmponms3 xapOOHATOB, Cynb(}haToB H
CHJTUKATOB IIEIIOYHBEIX METa/UToB; HUTpaToB cBuHNA (1) wim 1wHKa, xmopuaa
aMMOHUSL.

Tema 1.1.7 Xumnueckue
peaxiuu

Conep:xanue yueOHOro MaTepuaJia

o

Kanaccnpuxanus XuMuyecKux peakuuii.

Xumudeckas peaknusa. Kiaccupukais XMMIIeCKAX peakiiii B HEOpraHHIeCKOn
Y OPraHUYECKOM XMMHUHU. 3aKOH COXPaHEHMsI MacChl BEILIECTB, 3aKOH COXPAaHEHUS U
MpEeBpaIeHus SHEPTUH NP XUMHUYECKUX peakiusix. Kinaccudukanus XuMaIeckux
peakuuii B OpraHUYECKON M HEOpraHudeckod xuMuu. [loHSATHE O XMMHUYECKOUN
peakumu. Peakuum, uaymme 0e3 M3MEHEHHsT Ka4eCTBEHHOT'O COCTAaBa BEILECTB:
aJIOTpONM3anus M u3oMepusanus. Peaknnu, maymmue ¢ M3MEHEHHEM COCTaBa
BEIIECTB: MO YHCIY MU XapakTepy pearupyroux M OOpa3yroIIUXCS BELIECTB
(pa3noxxeHus, COCOMHEHMs, 3aMelIeHHs, OOMEHa); MO W3MEHEHHUIO CTeNeHen
OKHCJICHHUS 3JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE M HEOKHCIUTEIbHO-
BOCCTAHOBUTENbHBIC  peaKlWh); IO  TemIoBoMy 3pdekry (9k30- U
SHIOTEpMUYEcKHe); To (a3e (roMo- M TeTepOreHHbIC); IO HAampaBICHHIO
(oOpatuMble W HeoOpaTHUMBIE); 1O  HCIIOJB30BAaHMIO  KaTalu3aTopa
(kaTanuTHUEeCKHME ¥ HEKATAIUTHYECKHE), 10 MeXaHu3My (paauKaibHEIE,
MOJIEKYJISIPHBIE U HOHHEIE).

N

11

CKopocTh XUMHYECKHX PeaKkuuid.

CKOpoCTh peakiuu, € 3aBUCUMOCTh OT pPa3NUYHbBIX (hakTopoB. OOpaTUMbIe
peakuuu. Xumuueckoe paBHoBecue. DaxkTopbl, BIUAIOIIME HA COCTOSHUE
xumuueckoro papHoBecust. [Tpuniun Jle [latense.

CxopocTh xuMuueckux peakiuil. [lonstue o ckopoctu peakuuit. CKOpocTb roMo-
W TETEePOreHHOW peakIuu. OJHeprus akTtuBanmuu. DakTOphl, BIUSIONIAE HA
CKOPOCTh XUMU4ecKoipeakiuu. [lpupoma pearupyronmx BemecTs. Temmeparypa
(3axon Bant-T'odda). Konuentpanmsa. Karanusatopel M Katamms: TOMO- U
TeTEPOreHHbINd, UX MeXaHUu3Mbl. DepMEHThI, UX CPaBHEHUE C HEOPTAHHMYECKUMHU

i, 12,
m, 14,
15, 1110,
17, 118,
OK 01, OK
02, OK 04,
OK 07

nol,
np2

12, WP,
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KaTanu3aTopaMu.  3aBUCUMOCTh  CKOPOCTH  pEakiuid OT  MOBEPXHOCTH
COTIPUKOCHOBEHUSI pearupyroiux BeIIeCTB.

OOpaTUMOCTh XMMHYECKUX peakiui. Xumuueckoe paBHOBecue. [loHsATHE O
XUMUYECKOM paBHOBeCHMU. PaBHOBECHBIC KOHIEHTpaluud. JUHAMHUYHOCTD
XUMHYECKOTO paBHOBecHs. (DakTopbpl, BIHUSIOMINE HAa CMEUICHHE PAaBHOBECHS:
KOHIIEHTpAIWsl, JaBjieHne, TeMmneparypa (nmpuamui Jle [llatense).

IIpakTHyecKkue 3aHATHS

12 | II3 Ne 2. Pemienue 3a7a4 Ha CKOPOCTh XUMHUYCCKOM PEAKIIUK U XUMUIECKOE
paBHOBECHE.
JdeMoHcTpanuu

BsaumogeiictBue THOCYIB(paTa HATPUS C CEPHON KHCIOTOH TPH Pa3IMIHBIX

TeMrieparypax.Peaknus pa3noxkeHnus AuxpoMaTa aMMOHHS.

B3aumogeiicTBue MHKa ¢ pacTBOpaMH COJSTHOW M CEpHON KHMCIIOT NMPH Pa3HBIX

TeMIIEpaTypax, PasHbIX KOHIIEHTPAIMSIX COJSHOM KHCIIOTHI; KaTaja3bl ChIPOTO

MsICa ¥ CBIPOTO KapTOQes.

B3anMopeiicTBie IMHKA Pa3IUIHOM MOBEPXHOCTH (MOPOIIKA, MBLUIH, TPAHYJ) C

KHUCJIOTOM.
Tema 1.1.8. Copep:kaHue yu4eGHOT0 MaTepuaJia Im, 112, | UO1, Aul, HOn2,
OKHCIHATENBHO - 13 | Knaccndukanus OKHCJUTENHbHO-BOCCTAHOBUTEIbHBIX peakmii. 114,  II5, | UP1, P2
BOCCTaHOBUTEILHBIC DJIeKTPOJIHU3. 1117, TI18,
peaKImm OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE peaxuuu. Crenenb OKHCJIEHUS. OK 01, OK

BoccranoBurenn u oxkuciurenn. OKHUCIEHHE W BOCCTAHOBIIEHHE. BakHeiilnne 02, OK 04,

OKHUCIIUTEI ¥ BOCCTAaHOBUTENW. BoccTaHOBHUTENBHBIE CBOWCTBA METAJIOB — OK 07

MpOCTHIX BelecTB. OKUCINUTENbHBIE U BOCCTAHOBUTENFHBIE CBOMCTBA HEMETAIIIIOB
— TPOCTHIX BellecTB. BoccTaHOBUTENbHBIE CBOMCTBA BEILECTB, 0OPa30BAHHBIX
3JIEMEHTAaMH B HH3ILIEH (OTpULATENBFHON) cTelneHH OKHcieHus. OKUCIUTENbHbIE
CBOICTBa BEIIECTB, 00Pa30BaHHBIX JJIEMEHTAMHU B BBICHICH (TIONIOKHUTEIHHOM)
CTerneHH oKucieHnsa. OKHUCIUTEIbHBIE U BOCCTAHOBUTENbHBIE CBOMCTBA BEIIECTB,
00pa30BaHHBIX 3JIEMEHTAMH B [IPOMEKYTOUYHBIX CTETICHIX OKHUCIIEHHUSL.
Knaccupukanus  OKHCIMTENIBHO-BOCCTAHOBUTENBHBIX — peakuui.  Peaknum
MEXaTOMHOTO H MEXMOJIEKYJISIPHOTO OKHCIIEHHUSI-BOCCTAHOBJICHHA. Peaknyu
BHYTPUMOJIEKYJIIPHOTO OKHCIIEHUSI- BOCCTAHOBIIEHUS. Peakinn caMmookucieHus-
CaMOBOCCTaHOBIICHHS (TUCTIPONIOPLIMOHUPOBAHHMSA).

MeTtop! COCTaBICHHUS YPaBHEHUI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.
Merton anekTpoHHOro 6ananca. BiusiHue cpelibl Ha IPOTEKAHUE OKUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX IPOLIECCOB.

XWMHYECKHEe WCTOYHUKHM TOKA. DJIEKTPOIHBIE MOTCHIMAIBI. Ps cTaHTapTHBIX
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AIIEKTPOAHBIX MOTEHINAIOB (PJIEKTPOXUMUYECKUN PsAA HANPSHKEHUH METallIoB).
lampBanmveckne dJeMEHTHI HW  HOpUHIUNB WX  pabotel.  CocraBieHHe
raJpbBaHMYECKUX dJeMeHTOB. (OO0pa3oBaHHWE TaJbBAaHUYECKUX TMap IpH
XUMHMUYECKUX Tpoleccax. ['albBaHUUECKUE JIEMEHTHI, IPUMEHSIEMbIE B >KU3HU:
CBUHIIOBas aKKyMYJISITOpHas Oarapes, HUKeIb-KaJMUeBble OaTape, TOILTMBHBIE
JJIEMEHTHI.

ONeKTpoNn3 paciulaBOB M BOJHBIX PACTBOPOB 3NeKTponuToB. [Iporeccsl,
MIPOUCXOAIINE HAKATOIE€ U aHOJE. Y PaBHEHUS 2JIEKTPOXUMUYECKHUX MPOILIECCOB.
ONeKTponnu3 BOIHBIX PACTBOPOB C WHEPTHBIMH DJIEKTPOAAMH. OJEKTPOIIH3
BOJHBIX PacTBOPOB C paCTBOPUMBIMH 3MeKTpoaamu. [IpakTuueckoe npuMeHeHne
JJEKTPOJIN3A.

IlpakTHyecKue 3aHATHSA 2
14 | I3 Ne 3. CocraBienne ypaBHEHUH peaKIIny OKUCIIeHUsA-BoccTaHoBIeHU. [log0op 2
KO3 (UITUCHTOB B HUX.
JeMoHcTpanuu
B3aunMopeiicTBue cepHOM U a30THOM KUCHOT ¢ Mept0. OKUCIUTENbHBIE CBOCTBA
TIepMaHraHaTa KaJIHs B Pa3INYHBIX CpeJax.
Tema 1.1.9. Kiacchr 4 Conep:xanue yueOHOro MaTrepuaJa 2 I, I12, | UO1, A2, WPI,
HEOPTaHUIECKUX 15 | Knmaccudukanusi HeOPpraHmYeCKNX BelecTB. 2 114, 115, | AP2
COeIMHEHMH Knaccudukamus Heopranmueckux BemiecTB. [IpocThie W CIIOKHBIE BEIIECTBA. 6, 119,
Oxcuppl, nxxnaccupukanus. [ 'mapoxcunbl  (OCHOBaHUS, 1113, T114,
KHCJIOPOJICOJep KaIe KUCIOTh, aM(OoTepHble THAPOKCHIBI). KHCIOTB, uX 115, 1117,
knaccudukanusa. OcHoBaHusi, ux kiaaccudukamus. Coiau CpeaHHUe, KUCIbIC, 1118, OK
OCHOBHBIC W KOMITJICKCHEIC. 01, OK 02,
JlaGopaTopHbIe 3aHATHS 2 OK 04, OK
16 | JI3 Ne 3. XumuuecKue CBOWCTBA Coleii M KHCIOT 2 07
JdeMoHcTpanuu
Komnexknus  «Knaccudukaiiysi HEOPraHMYECKMX — BEINECTB» U 00pasilbl
npeacraBuTelneiikiaccoB. [lonydyeHrne HEOpraHMUECKUX COCIUHEHUM U M3YUYCHUE
HX CBOMCTB.
Tema 1.2. Heopranuyeckasi XuMus 8
Tema 1.2.1. HemeTasiel. 2 Conep:xanue yueOHOro MaTepuaJa 2 I, 112, | An2, P1, P2
17 | Hemerajisl. 2 114, 115,
Hemerannel. [lonoxenue HemeramioB B Ilepuoandeckoil cucteMe XMMHUYECKUX 119, TII11,
anemenToB .M. MenneneeBa u 0COOEHHOCTH CTpOEHHUsI aTOMOB. Duzuyeckue 115, 1117,
CBOMCTBa HEMETAIJIOB. AJTOTPOIHS HEMETAIUIOB (Ha MpUMEpPE KHUCIOPO/Ia, CEPHI, 118, OK
dhochopa u yraepona). 01, OK 02,
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XHUMHUYECKUE CBOWCTBA BAKHEWIIIMX HEMETAJUIOB (TaJOreHOB, CEphbl, a30Ta, OK 04, OK
tdbocdopa, yriaepoma W  KpeMHHS) W HX  COEAWHEHWH  (OKCHJOB, 07
KHCIIOPOJICOJICPIKAIIHUX KUCIIOT, BOJIOPOIHBIX COSIMHECHUH ).
[IpuMeHeHre BaXKHEHIIIMX HEMETAJIOB M UX COCTUHCHHIA.
Hemeramier — mpocTsie BemecTBa. VIX aTOMHOE W MOJIEKYJISIPHOE CTPOEHHE UX.
Annorporms. XUMHUYECKHE CBOWCTBA HeMeTauioB. OKHCIUTEIIBHBIE CBOWCTBA:
B3aMMOJICHCTBAE C METAJUIAMU, BOJOPOJOM, MEHEE JJICKTPOOTPULIATEIIEHBIMH
HEMETAJUIAMH, HEKOTOPBIMU CJIO)KHBIMH ~BEIIECTBAMU. BOCCTaHOBUTEIBHBIC
CBOMCTBA HEMETAJIIOB B PEAKITUAX C (DTOPOM.
2 cemectp: 00bem OIl — 44 4., B T.4. CP — 2 4., Jeknun, ypoku — 26 4., [13 — 12 u., JI3 — 4 4.
2 IIpakTHYeCcKue 3aHATHSA
18 ‘ II3 Ne 4. CpoiicTBa METAJIJIOB M HEMETAJLIOB.
JdeMoHcTpanuu
Monenu KpUCTAJUTMIECKUX PEIIETOK METAIUIOB. KOJIeKIIHs MEeTaIOB ¢ pa3HBIMH
¢usndeckumMu cBOWCTBaMU. MoJeN KpUCTAITMUECKUX PEIIETOK Hoaa, anMasa,
rpaduTa, cepbl, KUCIOpOJa.
Tema 1.2.2. MeTamisl. 4 Conep:xanue yueOHOro MaTepuaJia I, 112, | 101, On2, WPI,
19 | Meraibl. CBOHCTBA METAJLIOB. 14, 115, | AP2
Meramnel. [lonoxenue meramioB B Ilepuonnueckoil cucTeMe XUMHUYECKHX 119, 1115,
anementoB J.M. Menneneea. OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX 000JI0UEK 1117, TI18,
aToMOB MeTaiutoB. O0mue Qu3ndeckne cBolcTBa MeTauioB. CIIaBbl METAJLIOB. OK 01, OK
ONEeKTPOXUMUYECKUH Psii HAPSHKEHUI METaJIOoB. 02, OK 04,
XUMHYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUIA, KW, KaIbIIUi, MAaTHUH, OK 07

ATFOMUHHHN, IIHHK, XPOM, KeIe30, Mellb) U UX COCIMHEHUH.

OOmue cnocoObl mony4yeHuss MeTaiwioB. lIpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

Mertamnel. [lonoxkeHne MeTayuioB B TEPUOJUYECKON CHCTEME W OCOOCHHOCTH
CTpoeHus ux atoMoB. [IpocThie BellecTBa — METAJJIbL: CTPOCHUE KPUCTAIIIOB U
MeTaJlJINYeCcKas XuMrudeckast cBsi3b. OQ01Ine Gpu3ndeckre CBONCTBA METAJIOB U UX
BOCCTAHOBHUTEIHHBIC CBOMCTBA: B3aUMOJACHCTBHE ¢ HEMETAIaMU (KUCIOPOIOM,
raJioreHaMH, Cepoii, a30TOM, BOJIOPOJIOM ), BOJIOH, KUCIIOTAMH, PACTBOPAMH COJICH,
OPTraHWYECKUMH  BEIIeCTBAaMH  (CIIHPTaMH, TajloTeHajIKaHaMmu, (eHoIoM,
KUCJIOTaMH), ImenodamMu. OKCHIBI W THIPOKCHABI METAIOB. 3aBUCHMOCTH
CBOWMCTB D3THUX COEIWHECHHMH OT CTeNeHEeHd OKHCICHHS METaJUIOB. 3HaucHHE
METaJUIOB B MMPUPOE U KU3HU OPraHU3MOB.

OO01mue crocoObl MOJIyUYeHUS META/UIOB. MeTalibl B Ipupoie. MeTayutyprust u ee

BHJIBI: TUPO, TUAPO- B JIEKTPOMETAITYPIHs. DIEKTPOIN3 PACIIIIABOB M PACTBOPOB
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COEIMHEHUH METAJJIOB U €T0 MPAKTHUECKOe 3HAUEHHE. S-DIEeMEHTHI

Boaopoa. JIBoWCTBEHHOE IMOJOXKEHUE BOJOPOJa B IMEPUOJUYECKON CcUCTEME.
N3otoner Bomopoxa. Tsoxenast Boma. OKHCIWTENBHBIE M BOCCTaHOBUTEIBHBIE
CBOICTBa BOIOPOAA, €ro MOJIy4YeHHE U NMpuMeHeHne. Poib Bojopoaa B KUBOW U
HEXXHUBOM TIPUPO/IE.

Bopa. Ponp Bogpl Kak cpenooOpasyroliero BeliecTBa KICTKH. DKOJOTHYECKHE
aCIeKTHl BOJIOTIONb30BAHNS.

OnemenTs! [A-rpynmel. lenounsie Metamisl. O0OIas xapakTepUCTHKA HIETOYHBIX
METaJIJIOBHA OCHOBAHHMH TOJO0XeHHs B llepmommdeckoi cucreme 3y1eMeHTOB /Jl.
U. MenneneeBa u crpoenusiaroMoB. [loiydenue, Qusnyeckne U XUMHUECKHE
CBOMCTBA IIENIOYHBIX METaIOB. KaTHOHBIIIETOYHBIX METAJJIOB KaK BayKHEHIIas
XUMu4eckas GopMa MX CyLIECTBOBAHHMS, PETYJISITHBHAS POJIbKATHOHOB Kalusl U
HaTpHA B )KUBOU KieTKe. I IpupogHble coeTMHEHNS HATPHUS U KaJIWs, UX 3HAYCHHE.
OnemenTs! [IA-rpynmel. OOmmas xapakTeprucTHKa HIETOYHO3EMETTbHBIX METAIIIOB
Y MarHusl Ha OCHOBaHMH nonoxeHus B [lepnonmdeckoit cucteme aneMmenTos 1. 1.
MenzeneeBa U cTpoeHHs aTtoMoB. Kambnuii, ero momydeHwe, (Qu3udeckue u
XUMUYECKUE CBOMCTBAa. BakHelline coeauHEHMs Kajablus, UX 3HAYCHUE W
npumeHenue. Kanpuuit B npupoae, ero Ouojornyeckas poiib. P-OneMeHTh
AnroMuHUM. XapakTepuCTHKa aJlIOMHMHUSI HAa OCHOBAaHMM IIOJIOKEHHUS B
ITepnonnueckoii cucreme simeMeHtoB Jl. M. MenpaeneeBa u CTpoeHMsI aroma.
[Monyuenue, Quznueckue W XUMHUYSCKHE CBOWCTBA allOMUHUS. BaxHeiime
COEMHEHMs AMIOMUHUS, MX CBOMCTBa, 3HaUeHHWE M INpuMeHeHue. [IpupognHsie
COEIMHEHHS ATFOMHUHHS.

lanorensr. O0masi XapakTepUCTHKA TaJIOTEHOB HA OCHOBAaHHMU WX IOJIOXKEHHUS B
[lepuonnueckoit cucreme snementoB . M. MeHnaeneeBa U CTPOEHHUS aTOMOB.
lNamorensl — IPOCTHIE BEIECTBA: CTPOCHUE MOJEKYJ, XUMHYECKHE CBOMCTBA,
MOJy4YeHUE U MpPUMEHEHHE. BaxkHeilne coeMHEHUs TaJOor€HOB, UX CBOMCTBA,
3Ha4YeHHEe U MpUMeHeHne. | anorensl B mpupojie. buosoruueckas posib raJoreHoB.
OnemenTsl VA-rpynmbel. OOmias xapakTepUCTHKa 3JIEMEHTOB STOW TPYIIBI Ha
OCHOBaHMM HX nNojoxkeHHs B Ilepuonnueckoit cucreme »sinementoB . .
MenzeneeBa u ctpoeHust atomMoB. CTpoeHHE MOJIEKYJBI a30Ta U aJUIOTPOITHBIX
Monudukauuii Gocdopa, ux puznUecKue U XMMUUYECKUeCBoWcTBa. Bogopoansie
coeauHeHHs  dyeMeHToB  VA-rpymmel.  Oxcunel  azora W Qocdopa,
COOTBETCTBYIOIIHE MM KHUCIOTH. Comn 3TuxX KucioT. CBOWCTBA KHCIOPOIHBIX
coeaMHEeHMH a3ota u ¢Gocdopa, X 3HAUCHUE W MpUMeHeHue. A30T u dochop B
npupoze, ux OMoJorudeckas pob.

Onementsl [VA-rpynmel. O6mas xapakTeprucTHKa 3JIEMEHTOB ATOM TPYIIBI Ha
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OCHOBaHMM UX mnosiokeHuss B Ilepuonnueckoir cucreme snementoB [l U.
MeHmeneeBa W CTPOCHHSI aTOMOB. Yriepox W ero amiorporms. CBoicTBa
IOTPONHBIX MOAU(UKaLUi yrieposaa, ux 3HaueHue U npuMeHerne. OKCUabl U
TUAPOKCHJIBI YIJIEpOJa U KPEMHUS, UX XUMUYeckre cBoiicTBa. ColM yroabHOU U
KpEMHHEBBIX KHCIIOT, UX 3HadeHHWe W mpuMeHeHue. lIpupomoobpasyromas poib
yTIepoaa sl )KUBOWN KPEMHUS JIJIS1 HeKUBOU MPHUPOIBL. D-DmeMeHTs
Ocobennoctu crpoenust atromoB d-3inementoB (IB-VIIIB-rpynn). Menp, nuHK,
XpOM, JKeJIe30,MapraHel] Kak MpOCThIe BEIIECTBa, UX (PU3NUECKUE U XUMHUYCCKHE
cBoiicTBa. Haxok/ieHre 5TUX METaIOB B MPUPOE, WX TOIYICHHE W 3HAUCHHE.
CoenuHenust d-3J€MEHTOB C Pa3IMYHBIMH CTCTCHSIMU OKHCICHHS. XapakTep
OKCHJIOB U THAPOKCUIAOB 3THUX IJIEMCHTOB B 3aBUCUMOCTU OT CTCIICHU OKHCJICHUSA
MeTaa.

IIpakTH4yecKue 3aHATHS 2
20 | I3 Ne 5. CocraBineHue ypaBHCHHMI pPEAaKIMi B3aWMOJCHCTBUS KHCIOT C 2
MeTayuiamu. Pemenne 3a1a4 Ha M30BITOK W HEJJOCTATOK.
JdeMoHcTpanuu
Komnekumun mpocThIX BeIIECTB, OOpa30OBaHHBIX 3JIEMEHTAMH  Pa3IHMYHBIX
3NeKTpOHHbIXCeMelcTB. Konmekinu MUHEpaioB U TOPHBIX TOPOJ.
Pa3znen 2. Oprannyeckasi XuMust 38
Tema 2. 1. TeopeTuueckue 0OCHOBbI OPraHMYECKOM XUMHH 4
Tema 2.1.1. Teopus 4 Conep:xanue yueOHOT0 MaTepuaJia 2 11, 112, | 101, UP1, P2
CTPOEHUS OPraHUYECKUX 21 | Teopusi cTpoeHHsI OPraHUYECKHUX COETHHEHMIA. 2 3, 114,
COCTMHCHUIA. IIpenmeTr opraHMyeckol XMMHM: €€ BO3ZHUKHOBEHHE, Pa3BUTHE W 3HAUYEHUE B 115, 116,
MOJyYeHUH HOBBIX BEILECTB M MaTepHalioB. TeOpHs CTPOEHHUS OpPraHUYECKUX 118, 119,
coeaunenuii A.M. bytiepoBa, e€ ocHoBHBIE OJ0XKeHUsI. CTPYKTypHBIE HOPMYJIBI 1110, II17,
OpTraHWYECKUX BEMIeCTB. | omomorus, wu3oMepusi. XHMHYECKas CBSI3b B I118, OK
OpraHNYECKUX COEAUHEHUSIX — OJJMHAPHBIE U KPAaTHBIE CBS3U. 01, OK 02,
[IpencraBnenne o KiIacCUpUKAUM OpraHUYECKHX BemlecTB. HomeHknarypa OK 04, OK
OpraHWYeCKUX COEJAMHEHUIl (CHucTeMaTHdeckas) W TpPUBHAIbHBIE Ha3BaHUS 07

BXXHENIINX NPEICTaBUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.
OKCHNEPUMEHTANILHBIE METOJIbl HW3Y4YEeHMs] BEUIECTB W HUX IPEBPALLCHUMN:
O3HAaKOMJIEHHE C O00pa3llaMyd OpraHWYECKHUX BEIIECTB W MaTepualiaMd Ha HUX
OCHOBE, MOJICIIMPOBAHUE MOJICKYJ OPTaHWMYECKUX BEIIECTB, HAONIOJCHHUE W
OMMCaHUe JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPALEHUIO OPIraHUUYECKUX BEIIECTB
P HarpeBaHuy (TUIaBIICHUE, OOYTTIMBaHKUE U TOPEHUE).

Crtpoenne aToMa yriiepoia. DISKTPOHHOE 00IaK0 ¥ OpOUTAIb, S- U P- OPOUTAIIH.
DJICKTPOHHBIE U AIEKTPOHHO-TpaduuecKue GopMyJIbl aTOMa YIIepoaa B OCHOBHOM
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U BO30YXKICHHOM COCTOSHHAX. KoBaJeHTHass XWMHUYecKass CBsI3b U ee
KJIacCU(HUKAIHS TI0 CIIOCO0yY MepeKphIBaHus opouTtane (6- u n-cBszu). [lonarne
ruOpuan3anuu. Paznuuneie THIBI THOpUAN3aMU U opMa aTOMHBIX opOUTasei,
B3aMMHOE OTTAJKMBaHHE THOPUAHBIX oOpOUTalell M HUX paclolioKeHHE B
IIPOCTPAHCTBE B COOTBETCTBHMHM C MHUHMMYMOM 3HEpPruu. ['eoMeTpuss MOJeKyn
BEIIECTB, OOpa30BaHHBIX aTOMaMH YIJIepoJa B PAa3JIMYHBIX COCTOSIHUSX
rHOpHUIN3aLTH.

Knaccudukanus opranmueckux coeanHeHund. Kraccuukamus opraHu4ecKux
BEIIECTB B 3aBUCHUMOCTH OT CTpoeHHs yrieponHoil unenu. IlonsTue
¢byHKIMOHANBHOW Tpynmbl. Knaccuukaius opraHMuecKiX BEUIECTB 10 THUILY
(YHKIMOHAIBEHOW TPYIIIIHI.

OCHOBBl HOMEHKJIATYphl OPraHMYECKHX BEIIECTB. TpuUBHAIbHBIE Ha3BaHMA.
PaunonanpHass HOMEHKIATypa Kak npeauniecTBeHHUa HomeHkaaTypel [UPAC.
Homenxnarypa IUPAC: npuHmunsl oOpa3oBaHMsl Ha3BaHUH, CTapIIMHCTBO
(hyHKIIMOHANBHBIX TPYMII, UX 0003HaueHHe B pedukcax u cyddukcax Ha3BaHUI
OPTaHMYECKHUX BEILECTB.

Knaccupukanms peakuuii B OpPraHMYECKOW XHMHHU: THIPHPOBAaHHE H
JNETUJPUpPOBaHUE, TaJOTeHHPOBAHHE W JIEraJIOTEHHpPOBAaHME, THApaTauus U
JeTuapaTays, TUAPOTAIOTE€HUPOBaHHUE u JETHAPOTaIOreHUPOBAHNE,
MONMMEpH3alus  TONHKOHJAEHCalus,  meperpymmnupoBka.  OcobeHHOCTH

OKHCJIIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKum‘/'I B OpFaHH‘{eCKOﬁ XUMHH.

IIpakTHyeckue 3aHATHS
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I13 Ne 6. M3roToBieHue MIapoCTEP>KHEBBIX U 0O BEMHBIX MOJIEKYJT OPTraHUYeCKUX
BEILECTB.

JdeMoHcTpanuu

Komnexiun oprannyeckux BemiecTB (B TOM YHCIE JIKAPCTBEHHBIX MPENapaToB,
Kpacuresei),MaTepruanoB (MPUPOJHBIX U CHHTETUIECKUX KAydyKOB, TNIACTMACC H
BOJIOKOH) Y U3JIeNINii 13 HUX (HUTEH, TKaHEeH, OTJIEIIOYHBIX MaTeprualioB). Moenn
moutekyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocrep:kHeBbIe U 00bEMHBIE.

Tema 2.2. YriieBoaopoasbl

14

Tema 2.2.1.
[Ipenenbubie
YTIIEBOJIOPOJIBI.

Conep

KaHUE yqeﬁﬂoro MaTepuaJja

23

AJIKaHBI.

AJKaHBI: COCTAaB U CTPOCHUE, TOMOJIOTHUECKUM psig. MeTaH U 3TaH — MpocTeriue
MPEICTABUTENIN aJIKaHOB: (U3MYECKHMEe W XHMHUYECKHE CBOMCTBa (peakiuu
3aMEIICHHS ¥ TOPEHHS), HAXOXKIEHNE B TIPUPOJIE, TOYICHHUE U TPUMEHEHUE.
I'omomornyeckuii psig v u3oMepus mapaduHOB.

Xumnueckue cBoiictBa ankaHoB. ['amorenupoBanue (padotsl H. H. CemeHosa),

m, I,
4, 115,
e, 117,
1o, 1117,
s, OK
01, OK 02,

1O1, 1IP1, NP2
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HuTpoBanue o KoHoBamoBy. MexaHu3M peakiuu XJIOPUPOBAHHS aJIKaHOB. OK 04, OK
Peakumu nmermapupoBaHHs, TOPEHHSA, KATATUTHYECKOTO OKHCICHHS aJKaHOB. 07
KpekuHr ankaHoB, pa3IuYHbIC BUIbI KDEKUHTA, TIPUMEHCHHEB MPOMBIIIIICHHOCTH.
[Muponu3 u KOHBEpCHUS METaHa, H30MEPHU3AIUS ATTKAHOB.,
ObmacTi mprMeHeHHsI akaHoB. [IpoMbIIIeHHBIe CITOCOOBI TOMYYeHHSI ATIKaHOB!
MOJlyd4eHHe M3 MPHPOIHBIX HWCTOYHHUKOB, KPEKWHT Tapa(uHOB, TOIyYCHHE
CUHTETUYECKOTO0 OCcH3WHa, TasuuKanus Yo, THIPUPOBAHHE AIKAHOB.
JlaGopatopHsie CIOCOOBI  TOJYYEHUS  AJIKAHOB: CHHTE3 Bropua,
JeKapOOKCHIIMPOBAHHUE, THAPOIN3 KapOmaa aTlOMHHHUS.
IIpakTH4yecKue 3aHATHS 2
24 | I3 Ne 7. TlocTpoeHue H30MEePOB MIPE/ETbHBIX YIIEBOIOPOIOB. 2
JeMoHcTpanuu

Mopnenn MONeKyn MeTaHa, JAPYTUX AallKaHOB, Pa3IMYHBIX KOH(POpMAIIHA
IUKIIOTEKCaHa.

Tema 2.2.2. AnKEHEI. Conep:xanue yueOHOro MarepuaJa 2 I, I12, | A1, UP1, UP2

AJKaueHbI 25 | AJIKeHbI. ATKagHeHsbl. 2 114, 115,
AJIKEHBI: COCTaB W CTPOEHHE, TOMOJIOTHYECKUH psn. OTWIEH M TPONHIEH — 16, 117,
MPOCTEHIINE TPENCTABUTENN AIKEHOB: (U3NYECKHE M XHMHUYECKHE CBOWMCTBA 110, I117,
(peakuu TUAPUPOBAHUS, TaJOTEHUPOBAHWS, THApPATAIlMU, OKHUCICHUS U 118, OK
MTOJIMMEPU3AIIHNN ), TIOJTyIEHUE U TPHUMEHEHHE. 01, OK 02,
Anxanguensl: Oyrtaguwen-1,3 wu wmerunOyrtanueH-1,3: cTpoeHHMe, BaKHEHIIHE OK 04, OK
XMMHUYeCKHe CBOMCTBa (peakuus nonumepusanyn). [lonydeHne cHHTETUYECKOTo 07

Kay4dyKa ¥ pe3UHBI.

I'oMonorndeckuil psii amkeHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI STHJICHA B aJIKeHOB. ['oMotorndeckuii psy u obmiast popmMyia ankeHOB.
N3omepus 3TUIEHOBBIX YIJIEBOJOPOIOB: MEKKIIACCOBas, YTIEPOJHOTO CKEJeTa,
MOJIOKEHUSI KpPaTHOM CBs3M, reoMerpuyueckas. OcoOEHHOCTH HOMEHKJIATYpHI
STUJICHOBBIX YIJIEBOAOPOJOB, HAa3BaHMSA BAXHEHIINX paguKayioB. Dusnueckue
CBOMCTBA AJIKCHOB.

XUMHYECKUE CBOWCTBAa alKEHOB. OJEKTPOMUIBHBIA XapakTep peaklui,
CKJIOHHOCTB K PEaKIMAM IPUCOEINHEHN, OKUCIIEHU, TonnMepu3annu. [Ipasuno
MapKOBHHKOBA W €ro 3JeKTPOHHOE 00OCHOBaHHWE. Peakuny rajoreHHpOBaHMA,
THAPOTAIOTEHUPOBAHUS, THApaTalud, TuapupoBaHus. [loHsATHE O peakusIx
nonuMmepu3anuy. ['openne ankeHoB. Peakimm OKMCIEHUS B MATKHX U YKECTKUX
ycnoBusix. Peakunsi Barnepa u ee 3HaueHue ansi oOHapyXeHHs HeENpeIesbHbBIX
YIJIEBOAOPO/I0B, IOTY4EHHs ITIUKOJIEH.

HpI/IMeHeHI/Ie OTWJICHA W HNPOIUJICHA. HpOMBIH_IHCHHBIC CIIOCOOBI TMOJIYUCHUA
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AJIKCHOB,
Peakiun nmeruapupoBaHusT W KpeKWHra aikeHoB. JlabopaTopHbie crocoObI
MOJTyYCHUS aJTKCHOB.

[MomuaTHneH, NOMUNPONWICH, WX NPUMEHEHWE U cBoicTBa. Kayuyku
HaTypallbHBIH U cuHTeTHYeckune. Comonumepsl (0yTaaneHCTUPOIBHBIN KaydyK).
Bynkanuszanus kay4yyka, pe3uHa u 500HHUT.

JeMoHcTpanuu

Mopenu MOJEKyd CTPYKTYPHBIX M HPOCTPAHCTBEHHBIX H30MEPOB AJKEHOB U
ankanueHoB. Kommekmms «Kaydayk m pesmra». O3HakomiieHHEe ¢ oOpasznaMu
MIOJIMATHJICHA U TTOJIAIIPOTIAJICHA.

Tema 2.2.3. AnKuUHBI

Conep

KaHUeE yqeﬁﬂoro MaTtepuaJia
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AJIKHHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUH pAl. AICTHICH —
MPOCTEHIINN NpPEACTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (HUIUUECKUE U
XHUMHYECKHE CBOMCTBA (peakluu TUAPHUPOBAHUS, TAIOTEHUPOBAHMS, THApPATAIINH,
TOPEHUs), IONy4YeHHE U IPUMEHEHHE.

l'omonornyeckuil psa aakWHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
alleTWIIeHa U APYTHX aJKUHOB. | OMOJIOrHUecKyid psif 1 o01mas hopMysa alkKHHOB.
HoMmeHnknarypa aleTWIEHOBBIX YIJIEBOLOPOJOB. IM3oMepus Mexkiaccosas,
YIIIEPOJHOTO CKEJIeTa, MOJI0KEHHUS KPaTHOM CBSI3H.

XYUMHYECKHe CBOIICTBA W MNpUMEHEeHHe aikuHOB. (OCOOEHHOCTH peaKIui
MIPUCOEANHEHUS TI0 TPOMHOM yriepoa-yriaeponHoil cessu. Peakumsa Kyueposa.
[IpaBrno MapkOBHMKOBA NPUMEHUTENBHO K aneTwieHaM. [loaBmkHOCTH aToma
BOIOpoJa (KHUCIOTHBIE CBOWCTBAa alKHHOB). OKuCIEHHME alKWHOB. Peaxius
3enuHckoro. [IpuMeHeHne aleTHIeHOBBIX YIiIeBoA0poaoB. [lonuBrHMIaeTaT.
[Nony4yenue ankuHoB. [loyyeHne areTuiieHa MAPOJIM30M METaHA M KapOWIHBIM
METOAOM.

JeMoHcTpanuu

| MOZ[GJ'II/I MOJICKYJIbI alICTUJICHA U APYTUX AJIKUHOB.

i, 12,
4, 115,
e, 117,
110, 1117,
s, OK
01, OK 02,
OK 04, OK
07

JI1, UP1, NP2

Tema 2.2.4. ApeHsl

Conep

sKaHHe Y4eOHOro MaTepuaJa

JU1, UP1, P2
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Apenbl.

Apensl. bersoi: coctaB, cTpoeHne, (GU3NIeCKIe M XUMHIECKHE CBOHCTBA (peaKIinu
raJIOTEHUPOBAHUSA W HUTPOBAHHA), TOJy4YEHHE M TpUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTmueckas CBA3b MEXAY YIJIEBOJAOPOJAMH, NPUHAICKALUMH K
Pa3IMYHBIM KJIacCaM.

T'omonoruueckuii psig apeHoB. beH301 Kak TpejcTaBUTENlb apeHOB. Pa3Burtue
npencTaBieHuil o crpoeHnn OeHzona. CoBpeMEHHBIE TPEICTaBICHUS 00
SIIEKTPOHHOM U  MPOCTPAaHCTBEHHOM cTpoeHMH OeH3ona. (OOpazoBaHme
apoMaTH4YecKON 7-cucTeMbl. ['oMoiorn OeH301a, WX HOMEHKJIAarypa, o0Imas
¢dopmymna. HomeHknarypa 1 TU3aMENICHHBIX MPOW3BOAHBIX OeH307a: OpToO-,
Me€Ta-, Iapa-pacloyoKeHUe 3amecTuTese. PU3nYecKrue CBOMCTBA APEHOB.
XvuMUYecKne CBOicTBa apeHoB. lIpumepsl peakiuii  AMeKTPOPHUIBLHOTO
3aMeIIeHNs: aJOTeHUPOBAHUSA, AIKHIUPOBaHUS (Karamm3atopel Dpumenst —
Kpadrca), wnurpoBanus, cynbdupoBaHus. Peakumum rHApUpOBaHHA WU
MpucoeAnHEeHUsT xyiopa K OeHzomy. OCOOSHHOCTH XHMHYECKHX CBOWCTB
roMOJIOTOB OeH301a. B3anMHOe BIMsSTHUE aTOMOB Ha IIPUMEPE TOMOJIOTOB apeHOB.
OpueHTanyst B peakusix dJeKTpoduiabHoro 3amemmenus. Opuentantsl | u 1l poxa.
IIpumeHeHne u nosydeHue apeHoB. IIpupoaHble MCTOYHMKH apOMaTHYECKUX
YTIEBOIOPOAOB. ApoMaTH3anus alKaHOB W IIHKIIOAKAHOB. AJKIINPOBAaHUE
OeH3oua.

JeMoHcTpanuu

[IIapocTepkHEBbIE ¥ OOBEMHBIC MOJICIH MOJICKYJ OSH30Jla U ero rOMOJIOTOB.
PazneneHue cMecu GEH301-BOJIa C TIOMOIIIBIO JCTUTEIBHOW BOPOHKH.
PactBopsiromast  criocoOHOCTh  OeH30Ma  (OKCTpAKUUsl  OPraHMYECKHX |
HEOPraHMYECKUX BEIISCTB OSH30JIOM M3 BOJHOIO PacTBOpa HOna, KPacHUTENEH;
pacTBopeHue B OEH30JIe BENIECTB, TPYAHOPACTBOPUMBIX B BOJIE (Cepbl, OCH30MHOM
KHCIIOTBI).

OTtHonienne O€H3051a K OpPOMHOM BOJIC, paCTBOPY IepMaHraHaTa Kajusl.

i, 12,
4, I3,
e, 117,
1o, 117,
118, OK
01, OK 02,
OK 04, OK
07

Tema 2.2.5. [Ipupoaasie
WMCTOYHHUKHU
YIIIEBOAOPOJIOB.

Conep

KaHUE yqeﬁﬂoro MaTepuaJa

28

IIpupoaHbie HCTOYHHKHU YIJIEBOAOPOI0B.

[IpupoaHbIe UCTOUHUKH YTIIEBOIOPOAOB. [IprpoaHbIii ra3 u monyTHbIE HEPTIHBIC
ra3el. Hedyte 1 €€ mpoucxoxaenue. CriocoObl niepepaboTku HeTH: MEPEroHKa,
KPEKUHT (TEpMHUUYECKHH, KaTaluTUUecKuil), nuponus. [IpoaykTsl mepepaboTku
HedTH, X IPUMEHEHNE B IPOMBILIUIEHHOCTH U B ObITY. Haxoxnenue B nmpupoe,
coctaB M (Qu3nueckne cBoiictBa HedTU. TOINTMBHORHEPreTHYECKOE 3HAUCHHE
HedTH. [IpoMbinuieHHas nepepadborka HepTH. PekTrdukanust HeTH, OCHOBHbIC
¢pakuuu ee pas3ieNeHus, HMX HCIoJb30BaHHe. Bropuunas mnepepalorka

m, I,
4, 115,
e, 117,
1o, 1117,
s, OK
01, OK 02,
OK 04, OK
07

1O1, 1IP1, NP2
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HedTenpoaykToB. Kpexunr nedrenpoayktoB. Pudopmunr nHedTenpomykToB.
KadectBo aBTOMOOMIBHOTO TOIMBA. OKTaHoBoe uyucio. Ilpupomubrii u
nomyTHbIH HeTssHOH ra3el. CpaBHEHHE COCTaBa MPUPOAHOTO U MOMYTHOTO Ta3oBs,
HX TPaKTUYECKOE UCIIOJIB30BaHHE.

KamenHpIif yroap u mpomykTel ero mepepaboTku. OCHOBHBIE HAampaBIICHUS
WCTIONB30BaHM KaMeHHoro yrisi. KokcoBaHme KaMEHHOTO YIJIsl, BajKHEUIIHe
MPOJYKTHI 3TOTO Mpolecca: KOKC, KAMEHHOYTOJIbHAsI CMOJIa, HAaJICMOJIbHAs BOJA.
CoenuHeHus, BbIAETSEMblE W3 KAMEHHOYTONbHON  cMonbl. IIpomykTsl,
MOJTyJaeMbIe U3 HaICMOJEHOU BOJIBI.

DKOJIOTUYECKUE AaCTEKThl OOBIYM, TepepadOTKh W HCIOJIb30BaHUS TOPIOYHX
HCKONaeMBbIX.

IlpakTHyecKue 3aHATHSA 2
29 | I13 Ne 8. Onpenenenne HAMWYUS HEMPENENBHBIX YIIEBOJOPOIOB B OCH3WHE U 2
KEpOCHHE.
JeMoHcTpanuu
| Konnexuus «[IpHpOIHBIC HCTOUHHKH YTTIEBOIOPOIOBY.
Tema 2.3. Kucaopoacoaep:kaniue opraHndecKne coeTuHeHns 14
Tema 2.3.1. 4 Cojaep:kaHue yueOHOro MaTepuajia 2 11, II2, | 101, UP1, UP2
[penenbHbie 30 | CnupThl. DeHo. 2 4, 115,
OJTHOATOMHBIE, [IpenenvHBIE OJHOATOMHBIE CTUPTHL. METaHON W 3TaHOII: CTPOCHUE, (pu3nyecKue 6, 117,
MHOT'OaTOMHBIE CIIUPTHIL. u XUMHUYECKHUE CBOMCTBA (peakiuu C AKTUBHBIMU MeTaJllIaMH, 1110, TI13,
denom. raJIOTeHOBOJIOPOaMH, TOpPEHWE), NpPUMEHEHHe. BOJOpOIHBIE CBSI3M MEXKIY 1114, II15,
MOJIEKYyJIaMH CIUPTOB. [lelicTBuE MEeTaHOJIa U ATaHOJIa HA OPTraHU3M YeJIOBEKa. 117, 1118,
MHOroaToMHbI€ CIIUPTHL. DTHICHITIMKOIb U TJUIEPHH: CTPOCHUE, PU3HUYECKHUE U OK 01, OK
XUMUYECKHE CBOWCTBa (B3aMMOJEHCTBHE CO IICIOYHBIMHA  METallJIaMH, 02, OK 04,
KauecTBEHHAsl peaklysi Ha MHOTOATOMHBIE CIHPTHI). JleficTBHMe Ha OpraHu3M OK 07
yenoBeka. [IpuMeHeHne rmuepruHa U 3THIICHT KOS
@DeHo: CTpOEHUE MOJIEKYJIBI, (PU3NYECKUE U XUMUUECKHE CBOHCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenne Gpenona.
Xumuueckne cBoicTBa (eHosa Kak (QYHKIHMS €ro XHUMHUYEeCKOTO CTPOSHHS.
BpomupoBanne ¢eHona (kauecTBEHHAs peakUusi), HUTPOBaHHE (ITUKPHUHOBAs
KHCIIOTa, €€ CBOMCTBA M MpuMeHeHne). O0pa3oBaHNe OKpAIIEHHBIX KOMITJIEKCOB C
nonom Fe3+. [lpumenenne Genoa.
JlabopaTopHbIe 3aHATHS 2
31 ‘ JI3 Ne 4. Xvmudeckue cBoicTBa cipToOB. [lonydeHne qUITHIIOBOTO dhUpa. 2

JeMoHcTpanuu

| MOZ[GJ'II/I MOJICKYJI CIIMPTOB M (I)CHOJ'IOB. PaCTBOpI/IMOCTL B BOJC aJIKaHOJIOB,
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STUJICHTJIUKOJISA, TiHieprHa, (eHona. B3aumopeiictBue peHona ¢ pacTBOpoM
IEeJIOYH.
Tema 2.3.2. AbIeTH/IbI. Conep:xaHue yueOHOr0 MaTepuaJa I, 112, | A1, ¥P1, UP2
32 | AlbIeruanl. 14, 115,
Anpnerunel.  DopMmanbierui, aueTANbACTHA: CTPOCHHE, (U3NYECKHE U I16, 117,
XUMHYICCKHAE CBOWCTBA (PEaKIIMU OKHUCIICHUS M BOCCTAHOBIICHHS, KaUeCTBEHHBIC 110, I117,
peakiuuu), NoJy4yeHue U IpuMEHEHHE. 118, OK
l'oMomornyeckue psabl albJeTUAOB U KETOHOB. lIOHATHE O KapOOHWIBHBIX 01, OK 02,
COCIUHEHMSX. OIJIEKTPOHHOE CTpoeHHe KapOOHWIbHON rpynmbel. M3omepus u OK 04, OK
HOMEHKJIaTypa ajJbJCTHIOB W KeTOHOB. DU3NYECKHe CBOWCTBA KapOOHMIHHBIX 07
COEJMHEHHUI.
XVMUYECKHe CBOHCTBA allbAECTHUAOB. PeakiimoHHas cCIOCOOHOCTh KapOOHMITHHBIX
COoenUHEeHHNH. Peaknuy OKWCIICHHs albJeTH0B, KadeCTBEHHBIE DPEaKINH Ha
QJIBJICTHTHYIO rpymiy. Peakrun TIOJIUKOH ICHCAIIVH; o0Opa3oBaHue
(heHomopopMabIeTHAHBIX CMOJL.
JdeMoHcTpanuu
| KauecTBeHHBIE peakIiy Ha adbJACTHIHYIO TPYIIY.
Tema 2.3.3. Coaeprxanue yueOHOro MaTepuajia i, 112, | 1O1, UP1, P2
OIHOOCHOBHBIE 33 | Kap6onosble kucorhbl. Cao:xkubie 3gpupbl. JKupbi. 114, TI5,
TpeiebHbIe OmHOOCHOBHBIE Tpe/ebHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs W YKCyCHas e, 117,
KapOOHOBBIE KHUCIIOTHI. KHCIIOTHI: CTpOeHUe, (PM3MUECKUe ¥ XUMHUECKHE CBOMCTBA (CBOICTBA, OOIIHE s 1110, TI17,
CroxxHbIe YQHPBL. Kllacca KHUCJIOT, peakuus JTepu(HKalnu), TIOJy4YeHHe W TPUMCHEHHE. g, OK
Kupsr. CreapuHoBas ¥ OJEHHOBAs KHCJIOTHI KaK MPEACTABUTENN BBICHIMX KapOOHOBBIX 01, OK 02,
KHCIIOT. MBLTa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIee AeHCTBHUE. OK 04, OK
CnoxHbie 3pUpBl KaK MPOU3BOJHBIC KaPOOHOBBIX KHUCIOT. [ MAPOSIU3 CIIOKHBIX 07

a¢upos. XKupsl. ['uaponns xupos. [IpumeHenne xupos. buonormueckas posb
KHUPOB.

'omonorndyeckuii psAg TpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[lonsiTe 0 KapOOHOBBIX KMCIOTaX M MX Kiaccuukamusa. I'oMomorudeckud psin
MpeaeNbHBIX OTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT, UX HOMEHKJIATYpa U H30MEPHSL.
XUMHUYECKHE CBOMCTBAa KapOOHOBBIX KHCJIOT. Peaknuu, WIUIIOCTPUPYIOIIUE
KHCIIOTHBIE CBOICTBA W MX CPaBHEHHE CO CBOMCTBAMH HEOPTaHWYECKHUX KHCIOT.
Peakiun sTepudukanuu. AHTUAPUIB KapOOHOBBIX KHCIIOT, MX IOJNyYeHHE W
MIpUMEHEHUE.

CrniocoObl moydeHus: KapOOHOBBIX KHCIOT. OTHeNbHBIE MPEACTABUTEIN U HX
3HaueHne. OOmMe CrmocoOBl TONYYCHHS: OKHCICHHE AaJIKaHOB, aJKEHOB,
MEPBUYHBIX CIUPTOB, ajJbleruioB. BaxHedmme mnpencraBuTeny KapOOHOBBIX
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KHCIIOT, WX OHOJOrMYecKas poJib, CBOMCTBA W IPHUMEHCHUE MYpPaBbUHOM,
YKCYCHOH, MaJbMUTUHOBOM M CTEAPUHOBOM; aKpHUJIOBOM M METAKPHIOBOI;
OJICHHOBOH, TMHOJIEBOH U JINHOJICHOBOI; IIIABEIICBOM; OCH30HHOM KUCIIOT.
Crnoxnble 3¢upsl. CTpoeHHe W HOMEHKJIATypa CIOXKHBIX 3¢upoB. CrocoObl
MOJTyYEHHUSICIIOKHBIX AQUpoB. OOpaTUMOCT peakny dTepUPHUKAIIH U (HaKTOPHI,
BIMSIONINE HAa CMEMIeHWe paBHOBecws. OOpa3oBaHHME CIIOKHBIX IMOIHAI(OHPOB.
JlaBcaH kak mpencTaBUTENh CUHTETUYECKUX BOJOKOH. XMMHUYECKHE CBOMCTBA U
MIPUMEHEHHUE CIIOKHBIX 3(PHUPOB.

Kupsr kak cinoxsble d3QUpH TaUIepuHa. KapOOHOBBIE KUCIIOTHI, BXOISIINE B
COCTaB )KI/IpOB.3aBI/ICI/IMOCTI) KOHCUCTCHIHHU XKHUPOB OT UX COCTAaBA. XuMHuecKkue
CBOMCTBa >XMPOB: THIIPOJIU3, OMBUIEHUE, TUApHUpOBaHUE. buonorunyeckas poib
YKUPOB, UX MCIIOJIH30BaHNE B OBITY M MPOMBIIIJICHHOCTH.

Conn kapOoHOBBIX KHCTOT. Mbuta. CriocoObl MOTydIeHUs COJE: B3anMOICHCTBIE
Kap6OHOBBIX KHUCJIIOT C MCETalllaMHd, OCHOBHBIMH OKCHUJaMH, OCHOBaHHIMMU,
COJISIMU; IIEJIOYHON THAPOIN3 CIOXKHBIX 3(PUPOB. XUMUYECKHE CBOHCTBA COJICH
KapOOHOBBIX KHCIOT: THIPOININ3, PEAKIMH HOHHOTO OOMeHa. Mplia, CyIIHOCTB
moromero gaeiictsug. OTHOILIEHHE MbIIa K XKECTKOM Bojxe. CHHTETHUYECKHE

moromme cpeactsa — CMC (meTepreHThl), MX IPEUMYIIECTBA M HETOCTATKH.

IIpakTHyeckue 3aHATHS

34 | 113 Ne 9. M3yueHne cBOWCTB KapOOHOBBIX KHCIOT HCIJIOXKHBIX 3(HPOB.

JeMoHcTpanuu

Kounekuus CHHTETHYECKHX BOJIOKOH. 3HAKOMCTBO € (M3MYECKUMH CBOWCTBAMHU
BaXHEHIINX KapOOHOBBIX KHUCIOT. OTHOIIECHHEPA3TUYHBIX KAPOOHOBBIX KHUCIIOT
k Bozme. CpaBHeHme pH BOIHBIX pacTBOPOB YKCYCHOW M COJSHOM KHCIIOT
OJIMHAKOBOU MOJIIPHOCTH.

Tema 2.3.4. YrneBomsl.

Conep

KAaHUE yqeﬁﬂoro MaTtepuaJa

35

IHousiTue 00 yriesogax.

VYrneBoapl: cocTaB, KIAacCH(UKALUS yrJIEBOIOB (MOHO-, JU- U IOJIMCaXapuibl).
I'moko3a — mpocreiimuii MOHOCaxapua: OCOOEHHOCTH CTPOCHUS MOJICKYIIBI,
¢u3nUeckue u XUMHYECKHE CBOICTBa (B3auMoeiicTBue ¢ runpokcuaom meau(Il),
OKHCJICHHE aMMHauyHbBIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBieHwE,
OpoXKeHUE TJIOKO3bl), HaXOXJEHUE B MPHPOJC, MPUMEHEHUE, OHOJIOTHYecKas
poab. @otocunte3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemnronosa kak npupoassie nonuMmepbl. CTpoeHue Kpaxmana U
uesuTrono3sl.  Pu3nuueckue W XMMHYECKHE CBOMCTBA Kpaxmana (THIPOJIH3,
KauyecTBEHHAsI PEaKIIHsl C HOJIOM).

[lonsitue 00 yrmeBomax. Kitaccubukamus yriieBomoB. MoHoO-, 1u- u

m, 12,
4, IS,
e, 117,
110, 113,
114, T115,
17, T8,
OK 01, OK
02, OK 04,
OK 07

101, IP1, NP2
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MOJIMCaXapHibl, IPEACTaBUTENHN KaX A0 IpyIIIbI yriaeBooB. buonornueckas ponb
YTIIEBOJIOB, MX 3HAYEHHE B )KH3HHUYEIOBEKA M OOIIECTBA.

Monocaxapuasl. CTpoeHHE M ONTHYECKas H30MEpUs MoHocaxapuios. Hx
KJaccu(uKaIys MOYMcy aTOMOB YIiepo/ia H IpUpoie KapOOHUIBHOMN TPYIIIIBL.
I'moko3a, cTpoeHme ee MONEKylIbl W (U3WYECKHEe CBOWCTBA. TayTomepws.
XVWMHUYECKHE CBONCTBA TTTIOKO3bI: PEaKIINH 10 aTbAETHIHOM TPYIITe («cepedpsTHOro
3epKaJiay, OKUCIEHHE a30THOWKUCIIOTOM, THApUpoBaHKe). Peakium rimfoko3bl Kak
MHOT'0aTOMHOT'O CIIUPTA: B3aUMOJICHCTBUE TIIOKO03HI ¢ TuApokcuaoM Menu (I1) mpu
KOMHATHOH TeMIepaType U HarpeBaHud. Pa3nmudnble THITE OpOKeHuUs (CIIUPTOBOE,
MOJIOYHOKHCIIOE). ['moko3a B mpupoze. buonoruueckas poias U MpUMEHEHHUE
ToKo3bl. PpyKTO3a Kak M30Mep TIOKO3bl. CpaBHEHHE CTPOEHUS MOJIEKYNBI U
XUMHYECKAX CBOMCTB IITIOKO3I W (PpykTo3bl. DpyKTO3a B MPHUPOAE H €€
OmoormuecKas pob.

[ento3sl. Pubo3a u ge3okcupnbdo3a Kak MpeAcTaBUTENH anbaoneHTo3.CTpoeHue
MOJIEKYIL.

Crpoenue nucaxapugoB. CTpoeHUE U XUMUYECKUE CBOMCTBA caxapo3bl.JIakTo3a u
MaJbTO3a KaKk H30MEpbI Caxapo3bl.

Obmiee crpoeHne monrcaxapuaoB. CTpoeHHE MOJIEKYJIbl KpaxMania, aMuiio3a U
amMmtonekTHH. OU3NYeCKre CBOMCTBA KpaxMalla, er0 HaXOXJICHHE B MPHUPOJE U
Ouonoruueckass pojb. [mkoreH. XuMUYecKue CBOMCTBa Kpaxmana. CTtpoeHue
3JIEMEHTapHOTO 3BEHA LEJUTIONO03bl. BiusHuEe CTpoeHMs MOIMMEpPHOW LEeMH Ha
(¢m3nyeckue M XMMHUYECKHE CBOHCTBAa IIEJUTIONIO3BL. [ MIPONH3 MEIUTFONIO3BI,
o0pa3oBaHHE CIIOXKHBIX J(PUPOB C HEOPTraHHMYECKUMH U OpPraHUYECKUMHU
kucinoTamu. [ToHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIEJIKE, BUCKO3E.
Haxoxnenue B mpupoie u Onosornyeckas poib HEeuTo1036l. CpaBHEHHE CBOWCTB
Kpaxmala ! [eJITFOI03bI.

JlabopaTopHble 3aHATHS 2
36 | JI3 Ne 5. M3ydeHne XHMHUYECKHX CBOHCTB YITICBOJIOB. 2
JeMoHcTpanuu
OOpasupl  YIIIeBOJOB W W3JENUA W3 HUX. 3HAKOMCTBO C oOpasuamu
rosicaxapu1oB. KoJuTeKIust BOJIOKOH.
Tema 2.4. A3oTcoJep:Kaiiye OpraHuvdeckue coeTuHeHus 2
Tema 2.4.1. 2 Conep:xanue yueOHOro MaTepuasa 2 11, 112, | UO1, UP1, P2
AMUHOKHUCIIOTHL. Benku. 14, TI5,
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AmuHoxkuca0ThI. Beakn.

AMHMHOKHUCIIOTHI Kak aM(oTepHble opraHudeckue coequHeHus. dusndeckue u
XMMHMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha NpuMepe IMuyHa). buomornyeckoe
3HaYeHHE aMUHOKHUCIOT. [lenTumpt.

benkn kak TpHpOIHBIE BBICOKOMOJIEKYISIDHBIE CoeAuHeHusA. llepBuuHas,
BTOPUYHAsE M TPETUYHAs CTPYKTypa OeikoB. XMMHUYECKHE CBOWCTBA OEIKOB:
THIIPOJIN3, IeHATypaltsl, KaueCTBEHHbIE pEaKIMU Ha OEJIKH.

AmuHOKHUCTOTHL. [loHSATHE 00 aMMHOKHCIOTaxX, X KIacCU(UKAIMS U CTPOCHHE.
Onrtuyeckas u30MepuUs  O-aMHHOKUCIOT. HoMeHKmarypa  aMHHOKHCIOT.
JIBOMCTBEHHOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB AMUHOKHCIOT M €€ IIPUYHHBIL.
[lentuanas cBs3b. CHHTETHUECKHE BOJIOKHA: KamlpoH, 3HaHT. Knaccudukanus
BOJIOKOH. [lony4yenne aMMHOKHUCIIOT, UX IPUMEHEHUE U Orostornueckas (pyHKIus.
Hyxnennossle kucnotsl. HykiaenMHOBBIE KHCIOTBI KaK HMPHUPOIHBIE MOIHUMEPHL.
Hyxneotuner,ux crpoenue, npumepsl. AT® n AJI®, ux B3auMonpeBpalleHle u
posb 3toro mpouecca B npupone.llonstue IHK u PHK. Crpoenue JHK, ee
MepBUYHAS U BTOpPHYHAs CTPYKTypa. bnocwHTe3 Oenka BKHBOHM KieTke. | eHHas
WHXKeHepHs 1 OnoTexHonorus. TpancrenHble (OpMBI pACTEHUH 1 )KUBOTHBIX.

JeMoHcTpanuu

OxpammBaHue  TKaHEH  aHWIMHOBBIMM  KpacurensiMu.  OOHapyxeHue
(YHKLIMOHANBHBIX TPYNI B MOJIEKyJax aMHUHOKucIOT. Helrpanusauusienoun
aMHUHOKHUCTIOTOW. HelTpanu3anuss KUCI0Tbl aMUHOKUCIOTOM. MoJien MoJIeKyJ
BOXHEHIINX TeTepOrUKIOB. KoOJIeKnus TreTepoluKINYecKuX COeINHEHHH.
HelictBue pactBopa mnupuauHa Ha uHAUKatop. Mogens Monekyasl JIHK,
JEMOHCTpAIIUS MPUHIIUIIA KOMITIEMEHTAPHOCTH a30TUCTHIXOCHOBaHUH. OOpasiibl
MPOAYKTOB MHUTAHMS M3 TPAHCTEHHBIX ()OPM PaCTEeHHH M )KUBOTHBIX. JIekapcTBa u
npenapaThl, U3TOTOBJICHHBIE METOJAMH T'€HHOH MH)KEHEPHH U OMOTEXHOJIOTUH.

e, 117,
110, 117,
18, OK
01, OK 02,
OK 04, OK
07

Tema 2.5. BbicOKOMOJIEKYJISIPHBIE COeN

HCHUSA

Tema 2.5.1.

BricokoMoneKkynsipHbIe

COCIMHCHUA.

2

Conep

KaHUE yqeﬁﬂoro MaTtepuaJa

N
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BbicokoMouieKyJIsIpHbIe cOeJUHEHUS].

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHD ITOJIMMEPU3AINU, CPEIHSS MOJIEKYJIISIpHAs
macca. OCHOBHbIE METOABI CHHTE3a BBHICOKOMOJIEKYJISAPHBIX COCIUHEHUH —
MOJIMMEPHU3ANHA U TIOJTHUKOHICHCAIINS.

JeMoHcTpanuu

OzHakomIIeHne ¢ 00pa3aMy IPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIaCTMAcC,

Kay4yKOB.

m, 12,
4, 115,
1o, 11,
116, 117,
s, OK
01, OK 02,
OK 04, OK
07

101, IP1, NP2

Tema 2.6. XuMus 1 :KN3HbL
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Tema 2.6.1. Xumusa u
JKW3Hb.

CamocTrosiTesibHasi paboTa

XuMHUS B )KH3Hb.

Ponp xuMum B oOecCIiedeHMH DKOJIOTHYECKOH, JHEPIeTHYCCKON W ITHIICBOM
0€301MaCHOCTH, Pa3BUTHH MEIUIMHEL. [IOHSATHE O HAayYHBIX METOAAX MO3HAHUS
BEIIECTB ¥ XUMUYECKUX PEaKIUH.

[Ipencrapnenust 00 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIIICHHOTO TOIYYEeHUS
Ba)KHCHIIIMX BEIICCTB.

YenoBek B MUPE BELIECTB U MATEPUAJIOB: BaKHEUILINE CTPOUTENBHBIE MATEPUAIIBI,
KOHCTPYKLIMOHHBbIE MaTepuaibl, KPAacKH, CTEKJIO, KEpamHKa, MaTepHabl Uil
ANEKTPOHUKH, HAHOMATEPHAIIbI, OPTraHUIEeCKHE 1 MUHEPAIBHBIE yI0OOPEHUSI.
XuMusi W 3[0pOBbE UEJIOBEKA: IMpaBWIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MIperaparToB, MpaBuiIa 0€30MacHOTO MUCTIONB30BAaHUS MIPETapaToB OBITOBON XMUMHHN
B IIOBCETHEBHOM KM3HH.

XuMUsL U TPOU3BOJCTBO. XHMHUYECKass IMPOMBIIUIEHHOCTh M XUMHYECKHE
TexHoyuoruu. ChIpbe Il XUMUYECKON MPOMBIIUICHHOCTH. Boga B XMMHUYECKOH
NPOMBIIUICHHOCTH. OJHEPrusi s XUMHYECKOro mpou3BojcTBa. HayuHbie
MPUHITUIIEI XUMHUYECKOTO MPOU3BOICTBA. 3alllUTa OKPY>KAIOIICH Cpeibl U oOXpaHa
Tpyla TMpU XUMHYECKOM TMpou3BojaAcTBe. OCHOBHBIC CTaIUUd XUMHUYECKOTO
npous3BoacTBa. CpaBHEHUE MPOU3BOACTBA AMMHUAKA U METAHOJIA.

XUMHUS B CEIILCKOM XO3sgiicTBe. XWUMHU3aIUsg CEIbCKOTO XO3SMCTBA U €€
HanpasiieHus. PacTeHMs W 104Ba, IOYBEHHBIM MOTJIOIIAIOIIMNA KOMIUIEKC.
Yno0penus u ux kinaccupukanus. XUMHUYECKHE CPEACTBA 3alllMThl PAacTEHHM.
OtpuniaTenbHble TOCIEICTBUS TNPUMEHEHUs TECTUIUIOB U Oophba ¢ HHUMH.
XuMH3aluys >)KUBOTHOBOJICTBA.

XuMusi ¥ TIOBCEJHEBHAs >KU3Hb dYejoBeka. JlomarHss anTteka. Moromue u
guctsamnme cpenctsa. CpenctBa 60ppObI ¢ OBITOBEIME HaceKOMbIMH. CpencTBa
JINYHOU TUTUEHBI U KOCMETUKU. XHUMMSI ¥ TUIA. MapKUPOBKH YITaKOBOK ITUIIIEBBIX
Y TUTHCHUYECKHX MPOTYKTOB M YMEHUE WX YUTATh. DKOJIOTHS KIIUIIA. XUMUS U
TeHETHKA YeJIOBEKa.

i, 12,
4, I3,
116, 1117,
s, OK
01, OK 02,
OK 04, OK
07

101, UP1, NP2

Bcero

78
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2.4. IlpuMepHbIe TeMbl HHIMBHYAJIbHBIX POEKTOB***

Posb moanMepoB B COBpeMEHHOM aBTOMOOMIIECTPOCHHUH.
Amnanu3z npo0 Bozibl B pa3InyHbIX pailoHax ropoja Kemeposo.
Bnusinre aBTOMOOMIIBHOTO TPAHCIOPTA HA SKOJIOTHIO TOPOAA.
HccnenoBanue BIa)KHOCTH BO3/lyXa U CIOCOOOB €€ pPeryJIMpoBaHusl.
. UccnenoBanne BiaMsAHUS OCH3MHOBBIX, JM3EIbHBIX, Ta30BBIX AaBTOMOOWJICH Ha
OKpY’KaloIlyIO Cpeay.
6. VM3yyeHue cocTaBa SHEPreTUYECKUX HAMUTKOB U MX BIMSHUS Ha OPraHU3M YEJIOBEKA.
7. UccnenoBanue GpU3N4eCKUX ciocoO0B OYUCTKU BOJbI B TOMALIHUX YCIOBUSIX
8. Hccnenoanne pH-pacTBOPOB HEKOTOPBIX COPTOB MbLIA, MIAMIYHEH W CTHUPATBHBIX
IIOPOIIKOB.
9. HccnenoBaHue 5KeCTKOCTH BOJIBI M CITIOCOOOB €€ CHIKEHHUSL.
10. UccnenoBanue GpU3NKO-XUMHUECKUX CBOMCTB MOJIOKA Pa3HBIX IPOU3BOIUTEIEH.
11. Von s MPOAYKTaX MATAHUS U BIMSIHUE €r0 HA OPraHW3M YEJIOBEKa.
12. OnpeneneHue KayecTna Mea.
13. Koppo3sus MeTamioB aBTOMOOHIIEH U CIIOCOOBI €€ MPETyTPEKACHUSI.
14. OmnpeneneHue npuMeceii B BOAOIPOBOJIHON BOJIE.
15. BnusiHue ra3supoBaHHBIX HAIMTKOB HAa OPraHU3M YE€JIOBEKA.
16. HccnenoBaHue pa3iavyHbBIX COPTOB Has M MX (pU3MONOrHYecKoe BO3JeicTBUE Ha
OpTraHu3M 4YeJIoBeKa.
17. BnusHue myma Ha 310pOBbE YeNIOBEKa.
18. KucnoTHble 0cagKu: UX MPUPOIA U ITOCIEICTBUSI.
19. BnusHue merona 3aMOpa)KMBaHMsI Ha KAU€CTBO MPOAYKTOB MUTAHUS.
20. Bnmsane nedunmTa XMMHUYECKHX 3JIEMEHTOB Ha 370POBbE M BHEITHOCTH YEJIOBEKA.
21. Amnanu3 cHera Juisl OLIEHKH aTMoc(epHOoro Bo3ayxa ropoaa Kemeposo.
22. YTIeBoJOpOAHOE TOIUTUBO, €T0 BUBI M HA3HAYCHHUE.
23. BnusiHMe MUKPOAJIEMEHTOB Ha OPraHU3M PacTeHUH.
24. VzyueHue poiH XMMHHU YTIIEBOJIOPOJIOB B CBAPOYHOM ITPOU3BO/ICTBE.
25. Jlaypeatsl HoGeneBckoii mpeMun B 00JaCTH XUMUH.
26. OuncTKa ¥ UCTIOJB30BAHNE CTOYHBIX BOJI.
27. AmopdHbIe BEeleCTBa B TEXHUKE.
28. OmnpeneneHue coaepKaHus OeIKa B MOJIOKE.
29.  BaxHOCTb cofiepxaHMs kKele3a B OpraHu3Me 4eaoBeKa.
30. N3ydenne cocraBa v CBOMCTB MHHEPAITBHON BOJIBI

arONE

*** PaszpaboTka, oQopMIIEHHE W 3alllUTa WHJIWBHUAYAJIHHOTO MPOEKTa OCYIIECTBIISIETCS
cornacHo [lonokeHust 0 MOpsiiKe OpraHU3aluy BBITIOJHEHHS U 3aIIUThl MHIUBUYalIbHOTO MPOEKTa
mo  y4eOHBIM  TpeaMeraM,  pa3padOTaHHOTO H  YTBEPXKIACHHOTO [ ocymapCTBEHHBIM
npodeccnoHanTbHBIM 00pa30BaTeNbHBIM YUpexaeHneM «KeMepoBcKkuil arpapHblil TEXHUKYM» UMEHU
I'.Il.JIeBuna (ot 25.05.2021 r).
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3. YCJIOBUS PEAJIN3ALIAU ITIPOTPAMMbBI YYEBHOM JUCIUILINHBI

3.1. TpeGoBaHus K MaTepUATbHO-TEXHUYECKOMY 00ecrieyeHHI0

Peanuzanus pabouell mporpaMMbl yueOHOH IUCHMILIMHBI JOJKHBI OBITH HPETYCMOTPEHBI
CIIEYIOINE CIEUAJIbHBIE IOMEIIECHHUS:

- JJaboparopust «XuMus».

JlaGopatopuss «XUMHs», OCHAIICHA CJIEIYIOIIUM OOOpYIOBaHMEM M TEXHHUYECKUMH
CpeAcTBaMU OO0YYEHHs: MHOIO(YHKIMOHAJIBHBIH KOMILJIEKC IpErnoAaBaTrelis, CTOJNbl  JUIs
obyyaromuxcs (15 mT.), yueOHast T0CKa, KOMILIEKTHl MPUOOPOB IJisi MpOBeNeHHs J1abopaTOpHO-
IIPAKTUYECKUX 3aHATHH (00I11ero Ha3HAYEeHUs U TeMaTH4eCKue HaOOphbl, B TOM YUCIIE JJIs TOCTAHOBKH
JEMOHCTPAIIMOHHOTO M YYEHHYECKOTO OKCIIEPUMEHTA, pPEaKTUBBI), IIKad CyIIMIBHBIN,
IIPOMBIBOYHBIE YCTPOICTBO, METOJUYECKass M CIIPaBOYHAs JIMTEpaTypa, KOMIUIEKT Yy4eOHO-
METOJINYECKON JOKYMEHTAllM1, HEOOXO0IMMOM JIJIsl IPOBEIECHNUS 3aHATUH.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
Ilepeuyenb pekoMeHaAyeMbIX y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 10NOJIHUTEIbHOI
JIUTEPATYPbI

OcHOBHbIE HCTOYHHKH:

1. boromornosa, . B. Heopranuueckas xumus: yueOHoe nocooue / M. B. boromonosa. —
MockBa: UHOPA-M, 2021. — 336 c.: un. — (ITPO®Uns). — ISBN 978-5-98281-187-5. // OBC
«Znaniumy» — URL.: https://znanium.com/catalog/product/1362442 (nara obparuenus: 04.06.2024). —
Pexxum noctyma: st aBTOpU30B. MOJIb30BATEINEH. — TEKCT: 3JIEKTPOHHBIMN.

2. NBuaros, A. JI. Xumus Boasl 1 Mukpoouosiorus: yaueonuk / A.JI. UBuaros, B.I1. Mainos.
— MockBa: UTHOPA-M, 2021. — 218 c¢. — (Cpennee npodeccuoHanbHoe oopa3oanue). — ISBN 978-
5-16-006616-5. // OBC «Znaniumy» — URL: https://znanium.com/catalog/product/1248681 (nara
obpamienus: 04.06.2024). — Pexum mgocryma: Juis aBTOPU30B. ToOjb3oBareneid. — TekcT:
JJIEKTPOHHBIN.

JlonoJHuTeIbHbIEe HCTOYHUKH:

1. XKebGenrsieB, A. M. AHanutudeckas XUMHUS. XUMHUECKHE METObl aHaiIM3a: ydyeOHOe
nocobue / A.W. XKebentse, A.K. Keprnocek, N.E. Tanyts. — 2-¢ uzn. — Munck: HoBoe 3HaHue;
Mocksa: UHOPA-M, 2023. — 542 c. — (Bricuiee oopazoBanue: bakanaspuar). — ISBN 978-5-16-
004685-3. // DBC «Znanium» — URL: https://znanium.com/catalog/product/1940916 (nara
obpamienus: 04.06.2024). — PexxuM J1ocTyma: Uisi aBTOPU3. MOJb30BaTelei. — TEeKCT: 3IeKTPOHHBIH

2. MapteHoBa, T. B. Heopranuueckas xumwus: yueOHuk / T.B. MaprteinoBa, W.N.
Cynonutkas, }0.C. Areea. — 2-e u3f., uctp. u gom. — MockBa: MTHOPA-M, 2023. — 348 c. + Jlom.
Matepuansl [OnekTpoHHBIH pecypc]. — (Boeicmee oOpaszoBanume: bakamaBpuar). — DOI
10.12737/1860987. — ISBN  978-5-16-017553-9. // DOBC «Znanium» - URL:
https://znanium.com/catalog/product/1860987 (nara ob6paruenus: 04.06.2024). — Pexxum gocTyma:
U1 aBTOPU30B. Mosb3oBaTeneil. — TeKcT: 31eKTpOHHBIH.

HNuTepHeT-pecypcebl:

1. Enunas xomexkimst Lluppossix oOpasoBatenbHbix pecypcoB — URL: http:school-

collection.edu.ru (mara o6pamienuns: 04.06.2024). — TekcT: 37€KTPOHHBIA.

2. XUMHKH 1 XUMUSL: )KypHAJI XUMUKOB-3HTY3nactoB — URL: http://chemistry-chemists.com

(mara oopamienus: 04.06.2024). — TekcT: 371€KTPOHHBIA.

4. KOHTPOJIb ¥ OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEFHOM JJUCIIUIIINHBI
KoHTpob U OIleHKa OCBOEHUS M MPUMEHEHUS YHUBEPCAIBHBIX Y4eOHBIX ACUCTBUIA IO
y4eOHOM AMCUMIIMHE OCYIIECTBISETCS TpEnojiaBaTelieM B IMpoIecce MPOBEACHUS y4eOHBIX
3aHSATHA W CAMOCTOSITENILHOM pPabOThl O0O0yYarOIUXCS B paMKax TEKYIIero KOHTPOJIS |
MIPOMEKYTOUHONATTECTALINH.
B cootBerctBuu ¢ TpedoBanusmMu GI'OC COO noctrxeHne YHUBEPCATbHBIX YUeOHBIX IEHCTBHI 10
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y4eOHON AUCIUIUIMHE JTUYHOCTHBIX, METAIPEIMETHBIX PE3yJIbTaTOB HE BHIHOCHTCS HAa HWTOTOBYIO OIICHKY
obyuarormuxcs. Ha ypoBHe ocBoeHus 00miero y4eOHOM MMCHMILIMHBI OIEHKA MaHHBIX pe3yIbTaTOB
OCYIIECTBIISICTCS C IICNIBIO BBISBICHUHM JUHAMUKUA JHUYHOCTHOTO POCTa OOYYarONIMXCS MOCPEIACTBOM

Ha6J'IIOI[eHI/I}l 1 JOKYMCHTAJILHO HE (DUKCHUPYCTCA

ILnanupyemsle
pe3yJIbTaThbl 0CBOEHHS
y4eOHOH TUCHHILIMHBI

OcHOBHbIE MOKa3aTeIH
OIIeHKH pe3yJabTarTa

DopMBbI U METOABIKOHTPOJIA
H OLIEHKH

pe3yJibTaTOB OCBOEHMS

Y4€eOHOM T CIUILINHbI

Hpe)lMeTHLIX (J'II/I‘{HOCTHBIC,

KOMMYHHUKATHUBHBLIC,IIO3HABATC/IbHLIC

YHUBepPcaJIbHbIeyYeOHbIe 1eiiCTBHS)

II 1 - chopMupoBaHHOCTH
MPEJCTABICHUN O XUMHUYECKOMN
COCTaBJISIONICH €CTeCTBEHHO-
Hay4HOU KapTUHBI MUpA, POJIU
XUMHH B TIO3HAHWU SIBJICHUM
npupoasl, B (OPMHUPOBAHUU

- popmupoBanue
IIPEACTABICHUHN O MECTe
XUMHUH B COBPEMEHHON
Hay4YHOU KapTUHE MUPA;
IIOHMMAHHE POJIU XUMHUH B
(GbopMHPOBaHUU KPYro3opa U

-OLCHKa PE3YIBTATOB
YCTHOI'O U MUCbMEHHOI'O
OITPOCOB;

- OIICHKa BBIIIOJJHCHUA
IMPAKTUYCCKOI'O 3aHATHA,
- OIICHKa BBIIIOJJHCHUA

OCHOBOIIOJIATraIoIINe ITOHATHS
(XMMHYECKUI DJIEMEHT, aToM,
ANEKTPOHHAs 000JI0UKa aToMa,
MOJICKYyJ1a, HM30TOI, S-, P-, d-

3JIEKTPOHHbBIE opburanu
aTOMOB, BaJICHTHOCT,
3JIEKTPOOTPHLIATEILHOCTB,

XUMHYECKast CBSI3b,
CTPYKTYpHas dbopmyna
(pa3BépHyTas u
COKpaIiéHHas), MOJTb,

MOJIIpHasi Macca, MOJIIPHBIN
00BEM, YIJIEpOAHBIA CKEJIET,
(byHKIMOHATbHAS rpymma,
paauKa, U30Mepusi, U30MepbI,
TOMOJIOTUUYECKUI pan,
TOMOJIOTH, YTJ1€BOJOPO/IbI,
KHCIIOPOJI U a30TCOJEpIKaIINe
COETMHEHMS, MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS); UOH, MOJIEKYJIA,
MOJIb,  MOJISIPHBI ~ 00BEM,
BaJICHTHOCTD,

TEOPUSAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJIb30BAHUE
XAMHYECKON TEPMHUHOJIOTUEN
1 CUMBOJIMKOM

MBIIUICHUSI W KYJABTYPHI | QYHKIIMOHAIBHON 1abopaTopHOTO
JIMYHOCTH, e€ | TPaMOTHOCTH YeJIOBeKa JJisl 3aHATHUS,
(byHKIMOHATBLHON pelIeHUs IPAKTUYECKUX 3a1a4 | - OLEHKA COCTaBJICHHUS
IPaMOTHOCTH, HE00XO0IUMOiA KOHCIIEKTa;

g peIICHUA MNPAKTHYCCKHUX -OII€HKa BBIIIOJTHCHU A
3a1aq u 9KOJIOTHYECKU TECTOBBIX 3a/IaHUK;
00OCHOBAaHHOTO OTHOIICHUS K -OLIEHKa pe3yJIbTaToB
CBOEMY 3/10POBBIO u pelieHus 3aaau
IIPUPOJTHOM CpeJie.

I 2 — BiameHue cUCTEMOH | - OBJIAJICHHE -OLICHKa pe3yJIbTaTOB
XUMHUYECKHUX 3HAHWM, KOTOpPas | OCHOBOIIOJIAralOIIMMHU YCTHOTO ¥ MUCHbMEHHOTO
BKJIFOYACT. XUMHUYCCKHUMU ITOHATUAMU, OITPOCOB;

- OIICHKAa BBIINIOJIHCHUA
MPAKTUYCCKOI'O 3aHATHA,
- OIICHKAa BBIINIOJIHCHUA

1ab0paTopHOTo

3aHSATHUS;

- OIICHKA COCTaBJICHUS
KOHCIIEKTa;

-OllCHKa BBITTOJTHEHUS
TECTOBBIX 3aJIaHMUIA;
-OIllCHKa pe3yabTaToOB

perieHus 3aaa4y
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ANEKTPOOTPHUIATETLHOCTb,

CTEIICHb  OKHUCJIEHUS, THIIbI
XUMHUYECKUX peakuuid,
pacTBop, 3JIEKTPOJIATBHI,
HEDJIEKTPOJIUTBI,
JJIEKTPOJIUTHYECKAS
auccoumranus, — OKUCIMUTENb,
BOCCTAHOBUTEb, CKOpOCTb
XUMHUYECKON peaxkuuy,

XUMHNYCCKOC PABHOBCCUC

I1 3 - Teopuu 1 3aKOHBI (TEOPHS
CTpOCHUS OpraHUYECKUX
BemectB  A.M. bBytieposa,
3aKOH  COXPAaHEHHS  MacChl
BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHH;
(Teopust  ANEKTPOIUTUYECKOU
JTUCCOIIMAIINH,
nepuoauyueckuii 3akon J[.U.
Menneneena, 3aKOH
COXpaHEHUsT MacChl BEIIECTB,
3aKOH COXpaHEHUs u
MPEBpAIICHUS] SHEPruu IpHU
XUMHAYECKUX PEAKITHIX)

- OBJIQJICHUE OCHOBHBIMHU
METOJIaMU HAYYHOTO
MO3HAHUS; UCIIOJIb3YEMbIMH B
XAMHUU: HAOIIOIEHUEM,
OINKUCAaHUEM, H3MEPEHHEM,
AKCIIEPUMEHTOM; YMEHHUE
00pabaTbIBaTh, OOBACHATH
PE3yJIbTaThI TPOBEICHHBIX
OTIBITOB U JIEJIaTh BHIBOJIBI,
TOTOBHOCTH U CITIOCOOHOCTh
IPUMEHSTh METO/IbI TIO3HAHUS
MIPH PEIICHUN PAKTHYECKUX
3ama4

-OIIEHKa PEe3yJIbTATOB YCTHOTO
U MNCbMCHHOT'OOIIPOCOB;
- OIICHKA BBITOJIHCHHUS
MPAaKTUYECKOTO 3aHATHUS;
- OILICHKA BBIOJIHEHHUS
1ab0paToOpHOTO

3aHATHUS;

-OII€HKa BBITIOJTHCHU L
TECTOBBIX 33/IaHUIA;
-OIIeHKa pe3yJIbTaToB
peureHus 3a1a4d

IT 4 - wmupoBoO33peHUYECKHE
3HAHHUA, JIeKaAI(Ue B OCHOBE
MOHUMAaHUA TPUYUHHOCTH U
CHUCTEMHOCTHU XUMHYECKHAX
SABIIEHUH,  (PAKTONOTHYECKHE
CBEJICHUSI 0 CBOMCTBAX,
CcOCTaBe, MOJyYEHU U n
0€30IIaCHOM  HCIIOJIb30BaHUU
BAKHEUILIUX HEOPTraHUYECKUX
U OPraHMYeCKHX BEIIECTB B
OBITY n MPaKTUYECKON
JIeITEIILHOCTY YEJIOBEKA;

- OBJIaJICHUE OCHOBHBIMU
METOJIaMU HAYIHOTO
MO3HAHUS; UCTIOIb3YEMbIMU B
XUMHU: HAOJIIOIEHUEM,
OTHCAaHUEM, U3MEPEHHEM,
AKCIIEPUMEHTOM; YMEHHUE
o0OpabaTbIBaTh, 00BACHATH
PE3yIIbTAThI TPOBEICHHBIX
OTIBITOB U JIENIaTh BHIBOIBI,
TOTOBHOCTb U CITIOCOOHOCTH
MPUMEHSITh METO/IbI TO3HAHUS
MIPH PEIICHUN TTPAKTHICCKUX
3aau

-OIICHKa PEe3yJIbTaTOB YCTHOTO
U MNCbMCHHOT'OOIIPOCOB;
- OIICHKA BBITIOJHCHUS
MPAKTUYCCKOI'O 3aHATHA,
- OILICHKA BBITIOJIIHEHUS
71a60paTOPHOTO

3aHSTHS,

-OLICHKAa BBITIOJIHCHU AL
TECTOBBIX 33/IaHUK;
-OIICHKa pe3yabTaToB
pelieHus 3aaaq

IT 5 - chopMUPOBAHHOCTH | - yMEHUE IPUMEHSTH 3HAHUS -OlIEHKa pe3yJIbTaTOB YCTHOTO
YMEHUUN BBIABJIATH | HA IPAKTUKE, YMEHUE Y IMCbMEHHOT 00IIPOCOB;
XapakTEepHbIE MPU3HAKH | TPABWIBLHO IPOU3BOINUTH - OIIEHKA BBITIOJTHEHHUS
MOHATHI, YCTaHABIMBATh UX | pacdeThl Mo popMylaM U MPAKTUYECKOr0 3aHATHS;
B3aUMOCBS3b,  HCIOJIb30BATh | YPABHEHUSAM - OIIEHKA BBITIOJTHEHHUS
COOTBETCTBYIOLIME  TOHATHUS n1abopaTopHOTO

npu OITMCaHNH cocTasa, 3aHATHSL,

CTPOCHUS U TIIPU ONUCAHUU -OlICHKA BBITIOJTHCHUS
HEOPraHUYECKUX BEIIECTB, TECTOBBIX 3aJIaHMHI;
MPEBPALLIECHUN OpPraHUYECKUX -OlICHKA pe3yJbTaTOB
COEeIMHEHNH; peluieHus 3a1a4

IT 6 — cdopMuUpOBaHHOCTH | - OBJIAJICHHE -OlICHKA pe3yJIbTaTOB
YMEHUI HUCIOIB30BATh | OCHOBOIIOIATaIONTMH YCTHOTO ¥ TUCbMEHHOTO
XMMHYECKYI0 CUMBOJIMKY IS | XUMHUYECKUMH NOHATUSIMHU, OIIPOCOB;

COCTABJICHUS] MOJIEKYJISIPHBIX U

TCOPpUAMHU, 3aKOHAMHU U

- OII€HKAa BBITIIOJITHCHUA

40




CTPYKTYpPHBIX  (pa3BEPHYTOMH, | 3aKOHOMEPHOCTSMU; MIPAKTUYECKOTO 3aHATHUS;
COKpaIIEHHOMN ) YBEPEHHOE MOJIb30BAHUE - OLICHKA BBINIOJIHEHUSA
CUCTEMAaTUYECKYIO XUMHUYECKON TEPMUHOJIOTUEH | J1abOpaTOPHOTO
nomenkiarypy (IUPAC) wu | u cuMmBoJIMKOM 3aHATHS;

TPUBHUAIIbHBIE Ha3BaHUs - OLIEHKA COCTaBJICHUS
OTJIENIbHBIX ~ HEOPTaHUYECKUX KOHCIIEKTAa;

BEILIECTB (yrapHsilii ras, -OLIEHKa BBIITOJIHECHUS
VIJIEKUCIBIA  ra3, aMMHUaK, TECTOBBIX 3aJaHUM;
raméHas U3BeCThb, HeraméHas -OLIEHKa pe3yabTaTOB
W3BECTh, MHUTHhEBAs  COJA, penieHus 3aaaqy

MUPUT MW Jpyrue); dopmym

OpraHWYEeCKUX  BELIECTB U

YpaBHEHUU XUMUYECKUX

peakuuid, HW3rOTaBJINBATH

MOJEeIN MOJIEKYJI

OpraHWYECKUX BEIICCTB ISl

WJUTIOCTpaluu ux

XUMHUYECKOTO u

MIPOCTPAHCTBEHHOTO

CTPOEHHS;

IT 7 - cdopMupoBaHHOCTH | - OBIIAJICHHE OCHOBHBIMU -OLIEHKa pe3yJbTaTOB YCTHOI'O
yMEHUH YCTaHABJIMBATh | METOJIaMU HAYyYHOTO Y TMCbMEHHOT'0OIPOCOB;

MNPpUHAJICIKHOCTh H3YUCHHBIX
OpPraHn4€CKUX BCIICCTB 110 HUX
COCTaBy n CTPOCHHUIO K

MIO3HAHUS; UCIIOJIb3YEMbIMH B
XAMUH: HaOIIOAEHUEM,
ONKMCAHUEM, U3MEPCHHEM,

- OLICHKA BBIINIOJIHCHHA
MPAKTUYCCKOI'O 3aHATHA,
- OLICHKA BBIINIOJIHCHHA

ornpenenEHHOMY AKCIIEPUMEHTOM; YMEHHUE 1abopaTopHOTO
KJIacCy/Tpylmne  COeAMHEeHMI | 00pabaThiBaTh, OOBICHSITH 3aHATHUS,
(YrmeBogopoIbl, KUCIOPOJ H | PE3YJIbTAThI MPOBEICHHBIX -OIleHKa BBITTOJTHEHUS
a30TcoJeprKalllie COSANHEHHUS], | ONBITOB U JIeNaTh BHIBOJIBI; TECTOBBIX 3aJaHU;
BBICOKOMOJICKYJISIPHBIE TOTOBHOCTBH M CIIOCOOHOCTD -OIleHKa pe3yIbTaTOB
COCMHEHMS), JaBaTh UM | IPUMEHITh METO/bI TIO3HAHUS | peIIeHUs 3a/1a4
Ha3BaHUS 0 | PY PEIICHUH MPAKTUICCKIX

CHUCTEMaTHUYCCKOM 3a1a4

nomenkiarype (IUPAC), a

TaKXke MIPUBOIUTH

TPUBUATbHbBIE Ha3BaHMS

OT/IENbHBIX OpPTaHHYECKUX

BEUIECTB (ITHJICH, MPOTHJIIEH,

alleTHUIIEH, STHJICHTJIUKOJIb,

TJINLEPHH, dbenon,

dhopmaiibierus, areTaabIaeTu/I,

MypaBbUHAS KHUCJIOTa,

YKCYCHAs KHCIIOTa, OJICHHOBAS

KHCJIOTA, CTeapuHOBas

KHCJIOTa, TIIOKO03a, (PpyKTO3a,

Kpaxmar, LIEJLII0JI03a,

TJIMLWH);

IT 8 - cdopMUPOBAHHOCTH | - OBJIAJICHHE OCHOBHBIMHU -OlleHKa Pe3yJIbTaTOB YCTHOTO
YMEHHUIA OTIPEACTIATh | METOJIaMU HAYYHOTO ¥ TUCBMEHHOTOOIPOCOB;
BAJIEHTHOCTH u CTCTICHb | IIO3HAHUS; UCTIOJB3YEMBIMA B | -  OIICHKA BBITTOJIHCHUS
OKHCIICHUS XUMHMYECKUX | XUMHUU: HAOIIOICHUEM, MPAKTUIECKOTO 3aHATHS;
JJICMCHTOB B COCJIWHEHUSIX | ONMCAHUEM, U3MEPEHUEM, - OIIEHKA BBIIOJIHEHUS

41




pa3IMYHOTO  COCTaBa, BHI | DKCTICPUMEHTOM; YMEHHUE 71a00paTOpPHOTO
XAMUYCCKOU CBsI3H | 00pabaThIBaTh, OOBSICHATH 3aHITHUS;

(koBaJIeHTHas, WOHHAs, | pe3yJbTaThl MPOBEICHHBIX -OIICHKA BBITTOJTHCHUS
METaJUIMYecKasi, BOJOPOIHAs) | OMBITOB U JeNaTh BHIBOJIBI; TECTOBBIX 3a/IaHUN;

B COCIMHEHUSIX, THUI | TOTOBHOCTh M CLIOCOOHOCTh -OIICHKA pe3yIbTaToB
KPUCTANIMYECKOW  PENIETKH | MPUMEHSATh METObI TO3HAHUS | PEIICHUS 3a71a4
KOHKPETHOTO BEIICCTBA | MPU PEIICHUH MPAKTUYCCKUX

(aTromHas, MOJIEKYJISIpHAs, | 3a1a4

MOHHaA, MeTaJlIn4ecKas),

XapakTep Cpeabl B BOJHBIX

pacTBopax  HEOPraHHMYECKHX

COCIIMHECHU;

C(OPMHPOBAHHOCTh  YMEHUS

OTIpeNIeNATh BUJIbI

XUMHAYECKON CBSI3U B

OpPraHUYECKUX  COCTUHCHHSIX

(oIMHApHBIC U KPATHBIC);

II 9 - cdopmMupoBaHHOCTb | - OBJIAJICHUE -OLIEHKa pe3yJIbTaTOB
yYMEHUIA yCTaHaBJIMBaTh | OCHOBOIIOIATAIOIIUMHU YCTHOTO Y TTMCBMEHHOT'O
MIPUHAIJICKHOCTD XUMHUYCCKUMH TTOHSITHIMH, OTIPOCOB;

HEOPraHMYeCKUX BEIECTB I10
UX COCTaBYy K OIPENEIEHHOMY
KJlaccy/Tpynne  COeJUHEHUH
(mpoctblie BeIllECTBA —
METaJulbl U HEeMeTallbl,
OKCH/JbI, OCHOBAHUs, KUCJIOTHI,

am(poTepHbIC TUJPOKCHU/IBI,
COJIN);

cOpPMUPOBAHHOCTh  YMEHHIA
XapaKTepU30BaTh
3JEKTPOHHOE CTpOCHHUE
aTOMOB XUMHYECKHAX
snemMeHToB 14 mepuonoB
[Tepuonnueckoi CHCTEMBI
XUMHYECKUX 3jemenToB .M.
Menpaeneena, WCIIOIb3YS
IMOHSATHS «s-, p-, d-
3IEKTPOHHbIE opouTamm,
«OHEPreTHYECKUE  yYPOBHMY,
OOBSICHATH  3aKOHOMEPHOCTH
H3MEHCHMUS CBOMCTB

XUMHUYECKUX DJJIEMEHTOB U HX
COCIMHEHUH 10 NepuojaM M

rpynmnam [Tepuoanueckoit
CHCTEMBI XAMUYECKHX
anemenToB .M. Menneneena;
c(hOpMUPOBAHHOCTh  YMEHHUS
MIPUMEHSATD MOJIOKEHUS
TEOpPUH CTPOEHUS

opraHmyeckux Bemects A.M.
BytnepoBa mis  oOBsScHeHUs
3aBUCHUMOCTH CBOMWCTB

TEOPHUAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU;
YBEPEHHOE M0JIb30BaAHUE
XUMHYECKON TEPMHUHOJIOTUEN
1 CUMBOJIMKOM

- OLICHKA BBIIIOJTHCHUA
MPAKTUYCCKOI'O 3aHATHA,
- OLICHKA BBIIIOJITHCHUA

1ab0paTopHOTo

3aHATHUS;

- OLIEHKA COCTABJICHUS
KOHCIIEKTA;

-OII€HKa BBIITOJIHECHU L
TECTOBBIX 3a/1aHU;
-OIIeHKa PE3yJIbTaToB

peuICHud 3a1a4
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BCIIECCTB OT HX COCTaBa H
CTPOCHUSA; 3aKOH COXPAHCHUA
MacCChI BCIIICCTB,

IT 10 - cdopmupoBaHHOCTH

yMEHUH OOBSACHSTH
3aBHCUMOCTh CKOPOCTH
XUMHAYECKOH  peakluud  OT
pa3IMYHbIX (baxTopoB;
XapaxkTep CMEIICHHS

XUMHUYECKOTO pPAaBHOBECUSI B
3aBHCHUMOCTH OT BHEIIHETO
Bo3jaeicTBusl  (mpuHiun Jle
[larense);

cOPMUPOBAHHOCTh ~ YMCHHIA
XapaKTepU30BaTh COCTaB,
cTpocHHe, (uU3MYeCKHe U
XUMHUYECKHE CBOWCTBA
TUIUYHBIX  TMPEICTaBUTEIICH
pa3IMYHBIX KJIaCCOB
OpPraHUYECKUX BCIIIECTB
(meraH, 9TaH, ITHJICH,
MIPOITHIICH, alleTUJICH,
Oyraauen-1,3,

MetuwinoyraaueH-1,3, Oenson,
METaHOI, 3TaHOII,
STHJICHIJIUKOIb,  TJIMIEPHUH,
dbeHon, areTaibIeTu/,
MypaBbMHAasE H  YKCyCHas

KHCJIOTBI, TJIFOKO3a, Kpaxmal,
LEJIII0JI033, AMUHOYKCYCHAast
KHCIIOTa),  WIIOCTPUPOBATH
TFEeHETUYECKYIO CBSI3b  MEXIY
HUMU YPaBHEHUSIMU
COOTBETCTBYIOIIUX

XUMHUYECKHX  PEaKIuil ¢
HCIIOJIB30BAHUEM

CTPYKTYPHBIX GOPMYII;

- OBJIQJICHUE OCHOBHBIMHU
METOJIJaMH HAyYHOT'O
IMMO3HaHHsA; UCITOJIb3YyECMbIMU B
XUMHH: HAOJFOICHHUEM,
OIMCAaHUEM, U3MEPEHUEM,
9KCIIEPUMEHTOM; YMCHHUE
o0pabarbeiBaTh, O0BICHATH
PE3yJIbTAaThl IPOBEICHHBIX
OIIBITOB U ACJIATh BBIBO/JBI,
TOTOBHOCTb U CITIOCOOHOCTh
MMPUMCHATH MCTOAbI ITIO3HAHUA
IPH PEIICHUHU MPAKTHIECKUX
3a1a4

-Ol[EHKa PEe3y/IbTaTOB YCTHOTO
Y TUCbMEHHOTOOIIPOCOB;
- OILICHKA BBITIOJIHEHUS
MPAKTUYECKOT0 3aHATHS;
- OILICHKA BBITIOJIHEHUS
71a60paTOPHOTO

3aHSTHS,

-OlIeHKa BBITOJTHEHUS
TECTOBBIX 3aJIaHMUIA;
-OlIeHKa pe3yJbTaToB
pelieHus 3a1aq

IT 11 - cdopmupoBaHHOCTH
YMEHUS XapaKTepu30BaTh
WCTOYHHUKH YTIIEBOJOPOTHOTO
ChIpbst  (HEPTb, MPUPOTHBIN

ra3, yroiib), CHOCOOBI HUX
nepepaboTKU U MPAKTUUYECKOE
IIPUMEHEHUE IIPOLYKTOB
nepepaboTKH;  XUMHUYECKHE

MPOILECCHI, JISKAIINE B OCHOBE
MIPOMBILIJIEHHOTO  MOJIYYeHUS
CEpHOM KHUCJIOThI, aMMHaKa, a
TaKKe c(hOpMHUPOBAHHOCTH
MpeACTaBiIeHU 00  00mmx
Hay4HbIX MPUHIUIIAX u

- OBJIaJIEHUE OCHOBHBIMH
METOaMU HAY4IHOTO
IIO3HaHUA, I/ICHOJ'H)SYCMI)IMI/I B
XUMUU: HAOMIOJEHUEM,
OIMKMCaHUEM, HSMePeHI/IeM,
OKCIEPUMEHTOM; YMEHHUE
00pabaThiBaTh, OOBSICHATH
Pe3yJIbTaThl TPOBEICHHBIX
OIIBITOB U JA€J1aTh BBIBO/IBI,
TOTOBHOCTbH M CLIOCOOHOCTH
HpI/IMeHSITI) METOABI ITO3HAHUS
NIPU PEIICHUU MPAKTHUECKUX
3a1a4

-OlIEHKa Pe3yJIbTaTOB YCTHOTO
Y IMCbMEHHOT'0OIIPOCOB;
- OIICHKA BBINTOJTHEHUS
MPaKTUYECKOTO 3aHSTHS;
- OIIEHKA BBITOJTHEHUS
71a00paTOPHOTO

3aHATHUS;

-OLIEHKa BBITIOJIHEHUS
TECTOBBIX 3aJIaHUM;
-OLIEHKa pe3ynbTaToB
perieHus 3ana4y
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AKOJIOTUYECKHX  MpodiiemMax

XUMHYECKOT0 TPOU3BO/JICTBA;

IT 12 - copMHPOBaHHOCTH | - yMEHHUE IPUMECHAT 3HAHHUS | -OIICHKA PE3yJbTaTOB YCTHOTO
yMEHUI IIPOBOJUTE | HA MPAKTUKE, YMEHUE Y MUCBMEHHOTOOIIPOCOB;

BBIYUCIICHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00BEMa,
KOJINYECTBA HCXOJIHOTO
BEIIECTBA  WJIM  TPOAYKTA
pEaKIMK 110 U3BECTHBIM Macce,
00BEMY, KOIUYECTBY OIHOTO
U3 WMCXOJHBIX BEIIECTB WU
MIPOAYKTOB peakuuu,
UCTIOJIb30BaHUEM TIOHSTHUS
«MaccoBasi JI0JIsl BEIIECTBA B
pactBope», 00BEMHBIX
OTHOLIEHUH ra3oB npu
XUMHAYECKHX PEaKIUAX, MACChI
BelIeCTBAa WJIM 00bEMa Ta30B
[0 W3BECTHOMY KOJHMYECTBY
BELIECTBA, Macce WIH 00BEMY
OJTHOTO W3 Y4YacCTBYKOIIUX B
peaKIy BEIIECTB, TEIIOBOTO
addekxra peakuuy Ha OCHOBE
3aKOHOB COXPaHEHHS] MAacChl
BCIICCTB, TIPEBPALICHUS U
COXPAHEHUs PHEPTHUH);

HPaBUIBHO MPOU3BOIUTH
pacyeTsl 1o popmynam u
ypaBHEHUSM

- OIICHKA BBIMOJIHCHHUS
MPAKTUYCCKOTO 3aHSTHUS;
- OIICHKA BBIMOJIHCHHUS
n1abopaTopHOTO

3aHSTHUS;

-OLICHKAa BBITIOJIHCHU A
TECTOBBIX 3a/IaHHIA;
-OIICHKa pe3yJIbTaToB
pelieHus 3a1a4d

IT 13 - cdopMupOBaHHOCTH
YMEHUH BIaAECTh CHCTEMOU
3HaHUIl 00 OCHOBHBIX METOJax

- OBJIaACHHUC OCHOBHBIMH
MCTOJaMH HAYYHOT'O
IMMO3HAaHMsA; UCITIOJIb3YyEMBIMU B

-OCHKA pPE3YyJIbTATOB YCTHOI'O
U MNCBbMCHHOT'OOIIPOCOB;
- OIICHKA BLITIOJITHCHUA

HAY4YHOTO MO3HAHMS, | XUMHUU: HAOJIIOICHUEM, MPAKTUYECKOTO 3aHATHS;
WCIIONB3YEMBIX B XHMHUHU IPHU | ONUCAHUEM, U3MEPEHHUEM, - OLICHKA BBINOJIHEHUS
W3Y4YCHUU BEILIECTB U | DKCIIEPUMEHTOM; YMEHHE 1ab0paTopHOTO
XUMHUYECKUX sBIIEHUH | 00pabaThIBaTh, OOBIACHATH 3aHATUS;

(nabmronenue, M3MEPEHNUE, | pe3yJIbTaThl TPOBEAECHHBIX -OlIEHKa BBITIOJIHEHUS
JKCIIEPUMEHT, OMBITOB U J€NaTh BHIBOJIBI; TECTOBBIX 3aJ]aHUM;
MOJIETUPOBAHUE), FOTOBHOCTb U CIIOCOOHOCTh -OLICHKa pe3ynbTaToOB
HCIIOJIb30BATh CUCTEMHBIE | IPUMEHATh METO/bI TO3HAHUS | PEIICHHS 3a]au
XMMHYECKHE  3HAHUA IS | IPU PEIICHUH NPAKTUYECKUX

MIPUHATHUS pereHui B | 3a1a4

KOHKPETHBIX YKU3HEHHBIX

CUTyallUsiX, CBSI3aHHBIX C

BEIIECTBAMH " 170'¢

IIPUMEHEHUEM;

IT 14 - cdopmupoBaHHOCTH
YMEHUIl CoOM0aTh MpaBuia
MIOJTb30BAHHS XUMHYECKOH
nocyno u  1abopaToOpHBIM
obopymoBaHueM, a  TaKxke
npaBuiIa oOparieHus c
BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSIMHU o

— OBJIAICHUE ITpaBUJIaMU
TEXHHKH 0€30IaCHOCTH npu
HUCITIOJB30BaHUH XUMHWUYCCKUX
BCIICCTB

-OIIEHKA PEe3yJIbTaTOB YCTHOTO
U MMCbMEHHOT 0OTIPOCOB;

- OII€HKA BBIITOJIHCHUA
MPAaKTUYECKOT O 3aHATHS;

- OII€HKA BBIITOJIHCHUA
71a00paTOPHOTO

3aHATHUS,

- OIIeHKa COCTaBJICHUS
KOHCIIEKTA;

44




BBITIOJTHEHUIO  JTAOOPATOPHBIX
XUMHYECKHX OIBITOB;

IT 15 - cdopMupoBaHHOCTH
YMEHUH  IUIAHUPOBaTb U
BBITIOJTHSATh XUMHUYECKHH
9KCIIEPUMEHT  (pa3jokKEeHHE
MepoKkcuIa BOJIOpOAA B
IIPUCYTCTBUM  Karajaus3aTropa,
orpezeneHue Cpelbl
pacTBOpoOB BELIECTB c
MOMOUIBI0  YHUBEPCAJIHHOTO
MHIMKATOpAa, BIIUSIHUE
pa3nuuHbIX  (QaKTOpOB  Ha
CKOpPOCTB XUMHYECKON
peakiuu, peakuud HOHHOTO
oOMeHa, Ka4yeCTBEHHEIE
peakuuu Ha cynbdart-,

KapOOHaT- U XJIOPHU-aHUOHBI,
Ha KaTHOH aMMOHMSI, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 110
TeMaM «MeTtanae» u
«Hemeraiel», npeBpalieHus
OpPraHMYECKUX BEILECTB IIpHU
HarpeBaHuy, HOJIyuYeHue
STWIEHa M U3YYEHUE €ro
CBOMCTB, Ka4eCTBEHHbIC
peakuun OpPraHUYECKUX
BELIECTB, JIeHaTypalus OeIKOoB
IIPM  HAarpeBaHUH, LIBETHBIC
peakuuu OenKoB) B
COOTBETCTBUM C IpaBUJIAMHU
TEXHUKU O€30IaCHOCTH IpH
oOpallleHnu C BeleCTBaMU U
1a00paTOpHBIM

o0opynoBaHUEM,

MPEJCTABIIATh pe3yIIbTaThI
XUMHYECKOT'O 3KCIICPUMCHTA B
dbopme 3amucu  ypaBHEHUIA

COOTBETCTBYIOIIMX PEAKLIHA U
¢bopMyIMpOBaTh BBIBOJBI Ha
OCHOBE 3THX PE3Yy/IbTATOB;

— OBJIaJICHHUE NPAaBUJIAMH
TEXHUKU 0€30MaCHOCTU IPU
UCTIOJIb30BAHUH XUMHYECKUX
BEILIECTB

-OLICHKA PE3yJIbTaTOB YCTHOTO
U MNCbMCHHOT'OOIIPOCOB;

- OLICHKA BBINOJHEHHS
NPaKTHYECKOTO 3aHSITHUS;

- OLICHKA BBINOJHEHHS
71a00paTOpPHOTO

3QHSTHSL

- OIICHKA COCTABJICHHS
KOHCIICKTa;

IT 16 - cdopmupoBaHHOCTH
YMEHUH KPUTUYECKHU
aHAJIN3UPOBATh XMUMHUYECKYIO

nH(poOpMalIMI0,  MOJIydaeMyko
U3  pasHbIX  HCTOYHUKOB
(cpencrtBa MaccoBOH
unpopmanuu, HWHTEpHET W
JIPYTHX);

- (hopmupoBaHue cOOCTBEHHOM
MIO3HIIMY TI0 OTHOIICHHIO K
XUMHYECKON HHPOpMAIHH,
MTOJIy4a€MOM MU3Pa3HbIX
HUCTOYHUKOB

-OCHKA pPE3YyJIbTATOB YCTHOTI'O
U MIUCBMEHHOT'OOIIPOCOB;

IT 17 - cdopmMupoBaHHOCTH
YMEHUU COOJI0aTh TMpaBHIA

— OBJIaJICHHE ITpaBUIIaMU
TEXHHKHU 0€3011aCHOCTH NpU

-OCHKA pPE3YyJIbTATOB YCTHOI'O
U MMCBMECHHOT'OOIIPOCOB;
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9KOJIOTUIECKU

11e71ec000Pa3HOro TOBEICHUS B
OBITY u TPyAOBOH
JeSATeIbHOCTH B HEJISAX
COXPaHECHHS CBOETO 3JI0POBbSI
U OKpYXarolen I[pUpoIHON
Cpenbl, 0OCO3HaBaTh OMACHOCTb

BO3JEUCTBUSI Ha JKUBLIE
OpraHu3Mbl onpeaeIEHHbIX
OpraHNu4YeCKHUX BEIIICCTB,

IIOHMMAasi CMBICI ITOKa3aTess
[NJK (mpeaenbHO JOMTYCTUMOMN
KOHIICHTPAIlUK), TOSICHATh Ha

HCITIOJIBb30BaHUH XUMHWUYECCKUX -

BCIICCTB

OLICHKA BBIITOJTHECHHS
NPaKTHYECKOTO 3aHSTHUS;
- OLICHKA BBINOJIHEHHS
71a00paTOpPHOTO
3QHSTHSL;

- OILICHKA COCTABJICHHS
KOHCIICKTa;

puMepax CII0COOBI

YMEHBIICHUS "

NIPEAOTBPALLECHUSA UX BPEIHOTO

BO3/ICHCTBUSI HA OpraHU3M

YEJI0BEKa,

IT 18 - mns oOywaromumxcs c | - popMupoBaHHE COOCTBEHHOH | -OLEHKA PE3yJIbTaTOB YCTHOTO
OrpaHM4YC€HHBIMHA IIO3UIINH I10 OTHOIIICHUIO K U MNCbMCHHOT'OOIIPOCOB;
BO3MOXKHOCTSIMH ~ 37I0POBbBSI: | XMMHUYECKOH HH(OPMALIUH,

YMEHHE IPUMEHSTh 3HaHUS 00 | IOJy4yaeMOW U3pa3HbIX

OCHOBHBIX JOCTYIHBIX | ICTOYHUKOB

METOIAaxX IMO3HAHMUS BEIECTB U
XAMUYECKHUX SIBJICHUH;
JUIA CJIETIBIX U CIIAOOBUIIALIAX

00yYaroIIUXCS: yMEHUE
WCII0Th30BaTh penbedHO
TOUYCYHYIO CUCTEMY

o0o3nauenuit JI. Bpaiing ans
3aMUCH XMMHYECKHX (hOPMYIL.

JINYHOCTHBIE pe3yabTAThl Koan1 OK KpuTepun oneHKH JUYHOCTHBIX
peajn3auyy NpPorpaMMbl BOCIIUTAHUSA (m3 ®I'OC pe3yJbTAaTOB 00y4AI0MXCS
(Oeckpunmoput) CI1I0)
JIP 1 OK 06 — c(hopMHpPOBaHHOCTD TPaXJIaHCKOM
OcosHatomuit cebst rpaxkaannHoM Poccnn MO3MIUKM, YyYacTHe B  BOJIOHTEPCKOM
U 3aIUTHUKOM JIBYDKEHHH;
— TIPOSIBIICHUE MHPOBO33PEHUYECKIX
YCTaHOBOK Ha TOTOBHOCTH MOJIOJBIX
monen K pabore Ha Oiaro OTedecTBa,
— yyactue B peanuzanuu
TPOCBETUTEIBCKHAX porpamMm,
TIOUCKOBBIX, apXEOJOTMYECKUX, BOCHHO-
HCTOPUYECKNX, KPACBEAUECKUX OTPAIAX
Y MOJIOJICKHBIX O0BEIMHEHUSIX
JIP 2 OK 03 — IIPOSIBJIICHUE IIPABOBOM AKTHBHOCTH W
[IposBASIONIN AKTUBHYIO TPAXKIAHCKYIO OK 05 HAaBBIKOB IIPAaBOMEPHOI0  MOBEIECHUS,
MO3ULIUIO, J€MOHCTPUPYIOIIUIH OK 06 yBa)KeHHUS K 3aKOHY;
MPUBEPKEHHOCTh TPUHIIAIIAM YECTHOCTH, ~ yuacTHe B KOHKYPCAX MPO(eCCHOHATLHOTO
TIOpALOTHOCTH, _ OTKpBITOCTH, MacTepcTBa, OJMMIHMAAaX 1O Mpodeccuu,
SKOHOMHMYECKH aKTUBHBIM M Y4aCTBYIOIINH BUKTOPHHAX, B NPEIMETHBIX HEEIsX;
B CTYICHYCCKOM M TCPPUTOPHAILHOM OTCYTCTBHE (DAKTOB MPOSIBIECHUS HJICOTOTHH
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CaMOyNpaBJI€HWH, B TOM 4YHCIE Ha
YCIIOBUSAX 10OPOBOJIbUECTBA, IPOJYKTUBHO
B3aUMOJICHCTBYIOIINNA W YYAaCTBYIOLIUWA B

TEppoOpU3Ma M DKCTPEMU3Ma  CpeIH
00yJaronmXcs;
— OTCYTCTBHE COIMANIbHBIX  KOH()JIMKTOB

JIEATENBHOCTH OOLIECTBEHHBIX cpenu  OOYYAIONIMXCS, OCHOBAHHBIX —Ha
OpraHu3anuit MEXXHaIMOHAILHOM, MEXPETUTHO3HOU
I0YBE;
— y4acTHe B peaM3alliy MPOCBETUTEILCKUX
[IPOrpaMM, TIOMCKOBBIX, apXEOJOTHYECKUX,
BOEHHO-HICTOPHYECKUX, KpaeBeaUIeCKuX
OTPsZaX ¥ MOJIOJICKHBIX OOBEAMHCHUSX;
— yJacTue B KOHKypcax mpoecCHOHAIBHOTO
MacTepcTBa M B KOMaHIHBIX MTPOEKTaX;
JP 3 OK 01 — IOJOXKUTEIbHASL JTUHAMUKA B
CoOmonaromuii  HOPMBI  TIPABOIOPSI/IKA, OK 02 OpraHu3aluu COOCTBEHHOM yaeOHOU
CIEeNyIOIUNA  HIealaM  TPaKIAHCKOTO OK 03 NeSITeTbHOCTH TI0 pe3yIbTaTaM CaMOOIICHKH,
obmecTBa, obecnedeHHs Oe30MacHOCTH, OK 06 caMOaHaJIN3a U KOPPEKIUY €€ PE3YIbTaTOB;

npaB © cBoOOJ TpaxaaH Poccum.
JlosinbHBIA K YCTAaHOBKAM M MPOSIBICHUSIM

IpeacTaBuTeNei CYOKyJBTYP,
OTJINYAIOIUI HX oT rpymi c
ACCTPYKTUBHBIM u JCBUAHTHbBIM
MIOBEJCHUEM. HeMoHCcTpupyOmui
HETIPUATHE 51 IIPENYIIPEK TAOIINN
COLUAIIbHO OIacHoe HOBEJICHUE
OKpY’KaroIux

— OTBETCTBEHHOCTH 3a PE3yNIbTaT y4eOHOH
JeSITEITBHOCTH " MOJITOTOBKH K
po(eCCUOHATBHON IEATEIIbHOCTH;

— MPOSIBJICHUE BBICOKOTPO(ECcCHOHATEHON
TPYJOBOI aKTUBHOCTH;

— ydJacTMe B  HMCCIEIOBATENbCKOW |
NPOCKTHOMH paboTe;

— ydJacTue B KOHKypcax
npoQecCHOHATEHOTO MacTepcTBa,
ONMMITHA/IaX 0 Npodeccun, BUKTOpPUHAX, B
MPEIMETHBIX HEICISIX;

— coOMroieHNe 3TUYECKUX HOPM OOIICHUS
Opyd  B3aWMOJECHCTBUM C OOY4YaIOIIMMUCH,
MPeTo/IaBaTeNsIMHy, MacTtepaMmu u
PYKOBOJUTEISIMH TIPAKTHKH;

— KOHCTPYKTMBHOE  B3aMMOJICHCTBHE B
y4e0HOM KOJIJIEKTHBE/OpHurase;

— JIeMOHCTpaIus HaBBIKOB
MEXJIMYHOCTHOTO  JIEJIOBOTO  OOUIeHUs,
COIUATLHOT'O MMUJIXKA,

— TOTOBHOCTbH K OOIIEHUIO H
B3aUMOJICHCTBHIO C JFOJILMH CAaMOTO Pa3HOTO
cTaryca, STHUYECKOMH, PEITUTHO3HOM
NPUHAUIOKHOCTH ¥ B MHOTOOOpa3HBIX
00CTOSATEIBCTBAX;

— chopMUpPOBAHHOCTH TPaXIAHCKOM
MO3MIUKM, y4acTHe B  BOJIOHTEPCKOM
JIBHKCHUH;

— MpOsIBJICHUE MHUPOBO33PEHYECKHIX
YCTaHOBOK Ha TOTOBHOCTH MOJIOJIBIX JIFOJICH K
pabore Ha Giraro OTeuecTBa;

— OTCYTCTBHE ¢akToB MPOSIBICHUS
UJCOJIOTUH TEppOpHU3Ma M OIKCTpEeMHU3Ma
cpenu 00yJaronuxcs;

— OTCYTCTBME COLMAIBHBIX KOH(IMKTOB
cpean  oOydYarOIIUXCsi, OCHOBAHHBIX Ha
MEXXHAIMOHAIBHOM, MEXPEIUTMO3HOU
MOYBE;

— ydYacTHe B peajM3aluy MPOCBETUTEIBCKIX
MPOTpaMM, TOMCKOBBIX, apXEOJIOTHYECKHX,
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BOCHHO-UCTOPUUECKUX, KpaeBeIueCKUX
OTpAZIaX ¥ MOJIOJSKHBIX 00hCTMHECHHUSIX;

— I0OpOBOJILYCCKIE MHULAATUBBI j3(0)
NOAACPKKA WHBAIUAOB U MPECcTapebix
TpaKIaH;

JIP 4
IIposiBnsitomuit M NEMOHCTPUPYHOLIUI
YB&XEHUE K JIIOAAM TPYyAa, OCO3HAIOILIUN

[IEHHOCTh cOOCTBEHHOTO TpyZa.
Crpemsmuiics K (GOpPMHPOBaHHIO B
CETEBOU cpene JINYHOCTHO u

MpOPECCHOHANBHOTO  KOHCTPYKTUBHOTO
«I(POBOTO CIIeIa»

OK 01
OK 02
OK 03
OK 04
OK 09

— JIEMOHCTpalnus HHTepeca K Oyamymeit
npodeccuu;

— OLEHKa COOCTBEHHOTO IPOABHIKCHUS,
JMYHOCTHOTO Pa3BUTUS;

— TIOJIOKUTETbHAS JMHAMHKA B
OpraHM3alNN coOCTBEHHON yaeOHOU
JESITEIbHOCTH 110 pe3yIbTaTaM CaMOOLIEHKH,
camMoaHaJIHn3a U KOPPEKIUH €€ Pe3yIbTaTOB;
— OTBETCTBEHHOCTH 3a PE3yNbTaT y4eOHOH
JESITETbHOCTH u MIOJTOTOBKU K
po(heCCUOHAITBHON IEATEIbHOCTH;

— MPOSIBJICHUE BBICOKOTPOQECcCHOHATEHON
TPYJOBOI aKTUBHOCTH;

— ydJacTHe B  HMCCIEIOBATENbCKOW |
MIPOEKTHOM paboTe;

— CcOONFOIeHNE 3TUYECKHX HOPM OOIIEeHUS
IpH  B3aUMOJICHCTBUM C OOYydYarOUUMHUCS,
MIperoJaBaTesiMy, MacTepaMu u
PYKOBOIUTEISIMUA HPAKTHKH;

— KOHCTPYKTMBHOE  B3aWMOJICUCTBUE B
y49e0HOM KOJIJIEKTHBe/OpHurae;

— JIeMOHCTpauus HaBBIKOB
MEXKJIMYHOCTHOTO ~ JIEIOBOTO  OOmIeHUs,
COLMAILHOTO UMUJIXKA;

— NPOSIBJIGHUWE  KYJIbTYphl  NOTpeOIeHuUs
UHQOpMAITUH, yMEHUH 5 HAaBBIKOB
[OJIb30BAHUSI KOMIBIOTEPHOH  TEXHHUKOH,
HaBBIKOB OTOOpPa M KPUTHYECKOTO aHaJIH3a
UHQOPMaIUK, YMEHHS OPHEHTHPOBATHCS B
UHQOPMAITOHHOM MPOCTPAHCTBE;

— ydJacTue B KOHKYypCcax
npo()eCCUOHAIBHOIO  MacTepcTBa W B
KOMAaHJIHBIX ITPOCKTax;

— MpOsIBJICHUE 9KOHOMUYECKOH u
(UHAHCOBOH KYJBTYpBhl, 3KOHOMHYECKOM
IPaMOTHOCTH, a TaKke COOCTBEHHOM
a/ICKBaTHOM MO3MLMH 1O OTHOIIEHHIO K
COLIMAJIBHO-3KOHOMHUYECKON
JIEHCTBUTEIIFHOCTH,

JIP 5

JIeMOHCTpUPYIOIHIT TPUBEPKEHHOCTh
K POJHOM KyJIbType, MCTOPHUYECKOMN
naMsiTd Ha OCHOBe J00BU Kk Poaumne,
PONHOMY Hapoay, MaJIOd pPOJUHE,
MPUHATHAIO TPAJULMOHHBIX LEHHOCTEHN
MHOTI'OHALIMOHAJIBLHOT 0 Hapoaa Poccum.

OK 05
OK 06

— yJacTM€ B HCCJIEJOBATEIBCKOH |
MIPOEKTHOM paboTe;

— ydactue B KOHKYypcax
npodeccroHaIbHOro MacTepcTBa,
ONIUMITHA/IaX 10 Npodeccun, BUKTOPUHAX, B
MIPEIMETHBIX HEJICISIX;

— coOM0/IeHHE 3TUYECKUX HOPM OOILEHHS
MpH B3aMMOJEHCTBUM C OOYYarOLIMMHUCH,
MperoIaBaTeisiMy, MacTepaMu u
PYKOBOJIUTEIISIMH TIPAKTHKH;

— KOHCTPYKTHMBHOE  B3aMMOJICHCTBUE B
yueOHOM KOJUIEKTUBe/OpHrase;
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— JIEMOHCTpaIus HaBBIKOB
MEXJIMYHOCTHOTO  JICJIOBOTO  OOIICHUS,
COLMAJHHOTO MMHJIKA;

— TOTOBHOCTH K 00IIIeHNTO u
B3aMIMOZEHCTBHUIO C JTFOJBMHU CAMOTO Pa3HOTO
craryca, STHUYECKOMH, PpEIUTruo3HOM
MIPUHAUIEKHOCTH W B  MHOTOOOpPa3HBIX
00CTOSATENLCTBAX;

— copMHPOBAHHOCTH rpaxTaHCKON
MO3UIMM, y4aCTHE B  BOJIOHTCPCKOM
JIBUKCHUU;

— OTCYTCTBHE (hakTOB MIPOSIBIICHUS
WIEOJIOTHH TEeppopru3Ma W IKCTpeMH3Ma
Cpeau 00yJaroIIuXxcs;

— OTCYTCTBHE COIIMAJIbHBIX KOH(MIMKTOB
cpeau  oOydyarolIMXCs, OCHOBAaHHBIX Ha
MEKHALIMOHAIbHOM, MEXKPEIUTHO3HOU
TI0YBE;

— YyYacTHE B peaIU3aIliy MIPOCBETUTEIbCKUX
InporpaMm, IIOMCKOBBIX, apXCOJIOTHYCCKUX,
BOEHHO-MCTOPHYECKHUX, KpaeBeaIeCKUX
OTPSAAX M MOJIOJICKHBIX OOBEIMHEHUSX;

— nOOpOBOJIBYUECKHUE  HMHULMATHBBI IO
MNOAACPKKHM HHBAJIMAOB W HPECTAPCIbIX
IpaXxIaH;

— TMPOSIBIIEHUE HKOJIOTUYECKOH KYIBTYPHI,
OepeXHOTO OTHOIIEHUS K POIHON 3emile,
npupoaHsIM O6oraTcTBaM Poccun u mupa;

— JEMOHCTpaluus YMEHUW ©  HaBbIKOB
pa3yMHOT0 MIPUPOJIOTIOH30BAHMUS,
HETEPIIMMOTO OTHONICHUS K JEHCTBUSM,
MIPUHOCSIIIAM BPEJT YKOJIOTHH;

— MpOSIBJIGHUE  KYJBTYphl  MOTpeOJIeHHS
UHQOpMAITUH, yMEHUH 5 HaBBLIKOB
[IOJI30BaHUSI  KOMIIBIOTEPHOW  TEXHUKOM,
HaBBIKOB 0TOOpa W KPUTHYECKOTO aHAIH3a
UHQOPMaIK, YMEHHS OPHEHTHPOBATHCS B
UH(GOPMAITHOHHOM MTPOCTPAHCTRE;

— TPOSIBIICHUE SKOHOMUYECKON u
(hMHAHCOBON KYNBTYpBL, SKOHOMHUYECKOU
rPaMOTHOCTH, a TaKXe COOCTBEHHOM
aZ[eKBaTHOﬁ IIO3UIIMMU 110 OTHOLMICHUK K
COIMATHHO-3KOHOMHYECKOM
JIEHCTBUTEIHLHOCTH;

JP 6

[IposBisirolvii - yBaXKE€HHE K JIFOISAM
CTapuIiero MOKOJEHUS W TOTOBHOCTh K
YYaCTUIO B COLMAIBHON NMOIAECPKKE U
BOJIOHTEPCKUX JIBUKEHHUSIX

OK 01
OK 02
OK 03
OK 05
OK 09

— IGMOHCTpallusl MHTEpeca K Oyayien
npodeccuu;

— OIEeHKa COOCTBEHHOIO TPOJBHKEHUS,
JIMYHOCTHOI'O Pa3BUTHA,

— [OJIOKUTETIbHAS JTMHAMUKA B
OpraHuM3anu coOCTBEHHON  yueOHOMI
JESTEIbHOCTH o pe3yabTatamMm
CaMOOIIEHKH, CaMOaHaIl3a U KOppeKLIUn
€€ pe3yNbTaTOB;
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— OTBETCTBCHHOCTb 3a pe3ynbTart
y4eOHOM NIeSITeIbHOCTH U TIOATOTOBKU K
npodeccrnoHaBHOM IeSATEIHbHOCTH;

— IIPOSIBJICHHUE
BBICOKOTIPO(ECCHOHANBHOW  TPYIOBOI
aKTUBHOCTH;

— y4acTHe B HCCIEI0OBATEILCKOW U
IPOEKTHOM pabore;

— y4acTtue B KOHKYypcax
1pohecCuOHATBLHOTO MacTepcTBa,
OJIMMITHAAAX o npodeccun,
BUKTOPHHAX, B PEAMETHBIX HEICISX;
JP 7 OK 04 — cobmroieHue THYECKHX HOPM
Oco3zuarormii HPUOPUTETHYIO OK 05 oOumieHus TpU  B3aUMOJIECHUCTBUU  C
OCHHOCTb JIMYHOCTH HCJIOBCKA, OK 06 00yJaronmmMucs, [IpenoaaBaTesiMu,
YBKAIOIIHil COOCTBEHHYIO U 4UYXKYHO MacTepamu u PYKOBOJUTEISIMU
YHHUKQJIbHOCTh B pa3IMYHBIX TIPAKTHKH;
CUTyalMsX, BO BceX (opMax M BHJAAX — KOHCTPYKTUBHOE B3aUMOJICHCTBUE B
ACATCIIBHOCTH y4eOHOM KOJUIEKTUBE/OpHraie;
— IEMOHCTpaIus HAaBBIKOB
MEKJIMYHOCTHOIO JIEJIOBOI'O0 OOIICHUS,
COLIMAJILHOTO UMUK,
—T'OTOBHOCTD K 0011IeHNIO u
B3aUMOJICCTBUIO C JIIOJIbBMH CaMOro
pa3Horo cTartyca, STHUYECKOH,
PEIUIMO3HOW TNPHHAJIEKHOCTH U B
MHOT000pa3HBIX 0OCTOSTEILCTBAX;
— c(hopMUPOBAaHHOCTH TpakIaHCKOM
MO3UIIMH; Yy4YaCTHE€ B BOJIOHTEPCKOM
JBUKEHUU;
— MPOSIBJICHUE MHPOBO33PEHUYECKHIX
YCTaHOBOK Ha TOTOBHOCTb MOJIOABIX
moJien K pabore Ha 6i1aro OTedecTBa;
JIP 8 OK 02 — IPOSIBIICHUE TIPABOBOM aKTUBHOCTU U
HposBasiomui 1 JEMOHCTPUPYIOIIMH OK 03 HaBBIKOB IIPABOMEPHOIO  ITOBEJCHUS,
yBa)XEHHE K MPE/ICTABUTENSIM OK 06 YBa)KCHHS K 3aKOHY;
Ppa3IUYHBIX 3THOKYJIbTYPHBIX, — TOTOBHOCTb K OBIIEHNIO "
COLIMAJIbHBIX, KOH(bCCCI/IOHaJIBHBIX )54 B3aUMOJICUCTBUIO C JIFOABMH CAMOI'0 PA3HOIO
uHpix  rpynmn.  ComnpudyacTHBIA K craryca, ITHHYECKOH, PETUTHO3HO
COXpaHEHHUIO, MIPEYMHOKEHUIO u INPUHAUIEXHOCTH M B  MHOI00Opa3HbIX
TPAHCIILUN KYJIbTYPHBIX TPAJULHUNA U 00CTOSITENCTBAX;
eHHOCTEH MHOT'OHAIlMOHAJIBHOTO — OTCYTCTBHC daxron NPOSBJICHMS
pOCCI/II‘;ICKOFO rOCYI[apCTBa UACOJIOTunu TEPpopuU3Ma M OKCTPEMH3MaA
cpenu 00yJaronuxcs;
— OTCYTCTBHUC COLHAJIbHBIX KOH(bHHKTOB
cpenu  OOydaromMXcs, OCHOBAHHBIX Ha
Me)KHaI.IPIOHaJ'IBHOfI, MEKpEur HO3HOH
0YBE;
JP9 OK 07 — ydactue B peanusanuu
Cobmroaroluii ¥ nponaralANPyOImuni OK 08 IIPOCBETHTEIBCKHIX pOrpamM,

MpaBWiia 3J0pPOBOTO U 0€30MacHOro
oOpaza JKU3HU, CIIOpTa;

ITOMCKOBBIX, APXCOJIOTHYCCKUX, BOCHHO-
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MIPEAYTIPEK TAFOTITII 00
MPEOJOJIEBAOIINN  3aBUCUMOCTH  OT
ankorojisi, Ta0aka, TICHUXOAKTUBHBIX
BEILIECTB, a3apTHBIX WIP HU T.I.
Coxpansrouui MICUXOJIOTUYECKYIO
YCTOWYUBOCTh B CUTYaTHBHO CIIOKHBIX
WM CTPEMHUTENIBHO  MEHSIOUIUXCS
CUTYAaILHUSIX

HCTOPUYECKHUX, KPaeBeIUECKUX OTpsiax
Y MOJIOACKHBIX 00BEINHCHHSIX;

— 10OpPOBOJIbYECKUE HMHMUIIUATUBBL IO
HNOJICPKKA WHBAJIUAOB U IpecTapelibix
IpaX/1aH;

— [IPOSIBIICHUE 9KOJIOTHYECKON
KYJIBTYpbl, OEpEeKHOro OTHOLICHUS K
POIIHOM 3eMJie, MPUPOTHBIM OoraTcTBamM
Poccuu u mupa,;

— JIEMOHCTpalusi YMEHUII U HaBBIKOB
pa3yMHOIo MIPUPOAOIIOJIb30BAHNUS,
HETEPIIUMOI0 OTHOLIEHUS K JAEHCTBUSIM,
HIPUHOCSIIMM BpEJ SKOJIOTHH;

— JIEMOHCTpAIus HaBBIKOB 300pPOBOTO
oOpaza KM3HM © BBICOKHA YpPOBEHBb
KYJITYPBI 3I0POBbS 00yUarOIIMXCS;

— [IPOSIBIIEHUE KYJIbTYpPhl TMOTPEOICHUS
uHbOpMalliu, YyMEHUH U  HaBBIKOB
II0JIb30BaHUsI KOMIIBIOTEPHON TEXHUKOM,
HaBBIKOB OTOOpa U  KPUTHYECKOTO
aHaJn3a UHpOpMaLUH, YMEHHUS
OpUEHTUPOBATHCS B HH(OPMALMOHHOM
IPOCTPAHCTBE;

— [IPOSIBIICHUE SKOHOMUYECKOM u
(bMHAHCOBOM KYJIBTYpPbI, 9KOHOMUYECKOU
rPAaMOTHOCTH, a TaKXe COOCTBEHHOM
a/JIeKBATHOW TMO3HIMH MO OTHOIICHUIO K
COIIMAILHO-PKOHOMHUYECKOH
JEICTBUTEIBHOCTH;

JIP 10 OK 07 — TMPOSIBIIEHUE DKOJIIOTUYECKOH KYJIBTYPHI,
3a00TAmuUicS 0 3aIIUTe OKPYKAIOIICH OK 02 OepeXHOTO OTHOIIEHUS K POIHOH 3emile,
cpensl, COOCTBEHHOM W  YyXKOH IpUPOIHEIM OoraTcTBaM Poccuu u mupa;
0€30IIaCHOCTH, B TOM 4HCIIE H(POBOI — JEMOHCTpalUss yMEHHMIl M  HaBBIKOB
pa3yMHOT0 MIPUPOJIOTIOH30BAHMUS,
HETEPITUMOTO OTHOIIEHUS K JCHCTBHSM,
MIPUHOCSIIIAM BPEJT YKOJIOTHH;
— MpPOsIBJICHUE HaBLIKOB nnppoBoi
6e30IacHOCTH;
JIP 11 OK 06 — y4yacTue B KyJIbTYPHBIX IpOrpaMMax H
[posiBasoNMil yBaXKEHUE K ICTETHYSCKUM MIPOEKTaX, MOCEIIEHUE KOHIIEPTOB, MY3€eB,
LIEHHOCTSAM,  OO0JaJaloIlMi  OCHOBAMU TEaTPOB, KUHOTEATPOB, XYJ0KECTBESHHBIX
ACTETUYCCKOM KYJIBTYPhI BBICTABOK;
JIP 12 OK 06 — OCO3HAHHE IIECHHOCTHU CEMbH JIJI KaXKIO0I'0
[IpuHNMMarOMii ceMeNHbIE LIEHHOCTH, YeJIOBeKa, YCTAaHOBKA HAa HAJEXKHBIE H
TOTOBRIH K CO3JIaHUIO CEMBH W 0e30MacHbIe OTHOIICHHMS, BCTYIUICHUE B Opak
BOCIIMTAHUIO I[eTeﬁ; " OTBETCTBEHHOC POAUTEILCTBO.
JIEMOHCTPUPYIOIIHI HETIPUSTHE
HAaCWJIUd B CEMBE, yXoJa  OT
POIMTENBCKOMN OTBETCTBEHHOCTH,
OTKa3a OT OTHOIIEHHH CO CBOUMHU
JETHMU ¥ UX (DMHAHCOBOTO COJICPIKAHMS
JIP 13 OK 01 — IIOJIOKUTENIbHAS JUHAMUKA B
['0TOBHOCTBH 00yYArOIIETOCS OK 03 OpraHMU3alny COOCTBEHHOHN y4eOHOU
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COOTBETCTBOBATH 0XKUJAHUSM
paboToaTeneii: OTBETCTBEHHBII
COTPYIHUK, AUCUUILTTUHUPOBAHHBIN,
TPYAOIOOMBBIN, HALIEJIIEHHBIHN Ha
JOCTUKEHHE IMOCTABJICHHBIX 3a/1a4,

3¢ (HEeKTHBHO B3aMMOICHCTBYIONIUH C
YJIeHaMU KOMaH/Ibl, COTPYIHUYAIOIIHA
C IPYTUMH JIFOJIbMU, TIPOSKTHO
MBICJISIIIAN

JESITEBHOCTH TI0 Pe3yIbTaTaM CaMOOLICHKH,
caMOaHaIHu3a U KOPPEKIIUHU €€ Pe3yIbTaToB;
— OTBETCTBEHHOCTH 32 Pe3yJIbTaT yueOHOM
JESITENTbHOCTH U IOATOTOBKH K
podecCHOHANBHON ACATENBHOCTH;

— TIPOSIBIIEHUE BBICOKONIPO(ECCHOHATFHON
TPYOBOI AKTUBHOCTH;

— ydYacTHe B HCCIIeIOBATENHCKOM
MIPOCKTHOH padoTe;

— ydacTue B KOHKypcax
mpo¢heCCHOHANTBHOTO MacTepCTBa,
ONMMIIHAIaX 1Mo Mpodeccru, BAKTOPHHAX, B
MIPeIMETHBIX HEJEIsX;

— coOM0IeHHE 3TUIECKUX HOPM OOIIECHHS
MIPH B3aUMOACHUCTBHH C 00YyJAIOIIUMHUCS,
MpernoaBaTeiIsiMi, MacTEPaMu 1
PYKOBOIUTEISIMH TIPAKTHKH;

— KOHCTPYKTHMBHOE B3aMMO/ICHCTBUE B
yueOHOM KOJUIeKTHBe/OpHrane;

— JIEMOHCTpAIIUs HABBIKOB
MEKIMYHOCTHOTO JETIOBOTO OOIICHUS,
COLMAIHHOTO NMHJIKA;

— TOTOBHOCTH K OOIICHUIO U
B3aMIMOJCHCTBHIO C JIFOIEMH CAMOTO
pa3HOTO cTaryca, STHUYECKOU, PETUTMO3HON
MIPUHAIEKHOCTH M B MHOTOOOPa3HBIX
00CTOATENLCTBAX;

— c(hOpMHUPOBAHHOCTH TPAXKIAHCKOH

O3 HHU; Y4aCTUC B BOJIOHTCPCKOM
JIBIDKCHUU,

— TIPOSIBIIEHUE MUPOBO33PEHYECKUX
YCTaHOBOK Ha TOTOBHOCTH MOJIOJIBIX JTFO/ICH
K pabote Ha O1aro OtedecTBa;

— OTCYTCTBHE (DAKTOB MPOSBICHUS
UJICOJIOTHH TEPPOPU3MA U IKCTPEMHU3MA
cpenu 00yJaroIIuXxcs;

— OTCYTCTBHUE COIMAILHBIX KOH(PIUKTOB
cpenu 00yJaroIInXCsl, OCHOBAaHHBIX Ha
MEKHAIIMOHAIBHOM, MEXPETUTUO3HON
MOYBE;

— ydYacTue B pean3aliu
MIPOCBETUTENHLCKUX MPOTPaMM, TIOUCKOBBIX,
ApXEOJIOTUIECKUX, BOGHHO-UCTOPHICCKHX,
Kpac€BEAUYCCKUX OTPAaax U MOJOACKHBIX
00bEIUHECHHUSX

— J100pOBOJIbYECKHE MHULIUATUBEI IO
TTO/IJIEPIKKHA WHBAIAJIOB U TIPECTapENbIX
TpaXKJIaH;

JIP 14

[Tpuobperenue odydaronMMcs HaBbIKa
OLIeHKH UH(popmanuu B tudpoBoit
Cpele, ee JOCTOBEPHOCTb,
CIIOCOOHOCTH CTPOUTH JIOTHYECKHE
YMO3AKJIIOUE€HHUS] HA OCHOBaHUHU

OK 01
OK 02
OK 03
OK 09

— TPOSIBIIEHUE KYJIBTYPHI OTPEOIECHNS
nHPOPMALIMHU, YMEHUH 1 HaBBIKOB
10JIb30BaHU KOMIIBIOTEPHON TEXHUKOM,
HaBBIKOB 0TOOPA M KPUTUYECKOTO aHAIIN3a
WHPOPMAIINH, YMEHHSI OPUCHTUPOBATHLCS B
HH(POPMALMOHHOM IPOCTPAHCTBE;
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nocrynaromniei nHpopmanuu U JaHHBIX

— MPOSIBIICHUE SKOHOMHYECKOH u
(hMHAHCOBON KYNBTYpBI, AKOHOMUYECKOU
TPAaMOTHOCTH, a TakkKe COOCTBEHHOM
aJCKBAaTHOM MO3UIMM IO OTHONIICHUIO K
COIMAJIbHO-?KOHOMUYECKOM

JIEHCTBUTEIIFHOCTH;
JIP 15 OK 05 — JIEMOHCTpaIus 00yJaroIMMHucs
[Tprobperenne 00yJarOIMMUCS OK 06 COLMAJIbHO 3HAYMMBIX 3HAaHUH O HOpMax M
COIMAJIBHO 3HAYNMBIX 3HAHHH O OK 09 TpaAUIMSIX  TOBEACHUS  YEJIOBEKAa  Kak
HOPMAX ¥ TPAJMLIUSX IOBEICHNS rpakJaHrHa 1 maTproTa cBoero OrevecTna
YeJoBeKa KaK IPaKIaHMHA U MAaTPHOTA
cBoero OreuecTBa
JIP 16 OK 04 — yYacTHe OOYYaloIMMHUCA B COLMAIBHO
[Tprobperenne 00yJarOIMMUCS OK 05 3HAYUMBIX MEPONPHITHIX C TPUMCHCHHEM
COILIMAJIbHO 3HAYUMBIX 3HAHUU O OK 06 3HaHUH 0 Npasuiax BCACHUA
[IPaBHJIAX BEACHUS SKOIOTHIECKOTO OK 07 9KOJIOTUYECKOTO 06p333v)KI/I3HI/I 0 HOpMax H
00pa3a XKHU3HHM O HOPMAx U TPaJULHUIX Tpaumisix - TpyAOBOM  NCATCIBHOCTH
TPY/IOBOI AESTETBHOCTH YETOBEKA O YeNoBeKa 0 HOpMax M TPAJUIUIX TTOBEICHHSI
HOpMaX " TpaI[I/IHI/ISIX TIOBEICHHUS YCJIOBCKA B MHOIroHalfmOHaJIbHOM,
MHOTOKYJIETYPHOM OOIIECTBE
YeJI0BeKa B MHOTOHAIIMOHAITBLHOM, _ yuacTHE B poATHIAH
MHOTOKYIbTYPHOM 00IIecTBe MPOCBETUTEILCKUX MPOrPaMM, TTIOUCKOBBIX,
apXe0JIOTHYECKUX, BOCHHO-UCTOPUIECKHX,
KpacBCAUCCKUX OTpAAaX U MOJIOACKHBIX
00bEeINHEHNSIX;
— 0OPOBOJIBUECKUE UHUITUATUBBI 10
MOAACPIKKN MHBAJIMJA0B U IMPECTAPLCIIbIX
IpakIaH;
— MPOSIBJICHUE SKOJIOTHYECKOIN KYIbTYPHI,
OEpEeIKHOTO OTHOIICHHSI K POJTHON 3eMITe,
MPUPOIHBIM OorarcTBaM Poccuu U Mupa;
— AEMOHCTpauusa yMeHI/II>'I 1 HABBIKOB
PasyMHOTO TIPUPO/IOTIOIHE30BAHUS,
HETEPIMMOTr0 OTHOIICHHUS K IEHCTBUAM,
MPUHOCSIIIMM BPEJl SKOJIOTHH;
JIP 17 OK 06 — y4YacTHeE B MCCIIEJ0BATENBCKON 1
IleHHOCTHOE OTHOIICHUE OK 07 IPOEKTHOM padoTe;

oOyuatomuxcs k ceoeMy OTeuecTBy, K
cBoeii Mayiol u Oonkmoi Ponune,
YBOKUTEIHLHOTO OTHOILICHHS K €€
I/ICTOpI/II/I 1 OTBETCTBCHHOI'O
OTHOIICHHUS K €€ COBPEMEHHOCTH

— ydJacTue B KOHKypcax
npoQecCHOHATLHOTO MacTEPCTBA,
OJTUMITHA/IAX MO MPO(ECCUH, BAKTOPUHAX, B
MPEIMETHBIX HECISIX;

— cOOII0/ICHHE 3TUIECKUX HOPM OOIIECHHUS
IIPH B3aMMOJICUCTBUU ¢ 00YJaIOIUMHUCS,
MIpernoaBaTeIsiMi, MacTepaMu H
PYKOBOIMTEISMH MIPAKTUKH;

— KOHCTPYKTHMBHOE B3aMMO/ICHCTBUE B
yueOHOM KOJUIEKTHBe/OpHrae;

— AEMOHCTpalrsd HaBBIKOB
MEXIIMYHOCTHOTO JIEIOBOTO OOIICHUS,
COILMAJIHHOTO NUMHJIKA;

— TOTOBHOCTH K OOIICHHUIO U
B3aMMO/ICHCTBUIO C JIFOJIbMH CaMOT'O
pa3HOTrOo cTaryca, STHUYECKOU, PETUTHO3HON
MIPUHA]IEKHOCTH U B MHOTOOOPa3HBIX
00CTOSTEILCTBAX,
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— c¢(hOpMHUPOBaHHOCTH TPAXKIAHCKON
MTO3UINH; YYaCTUE B BOJIOHTEPCKOM
JBVKCHHU;

— OTcyTCTBHE (DaKTOB MPOSBICHUS
WJIE0JIOTHH TEPPOPU3MA U SKCTpEMHU3MA
Cpeau 00yJaroIIuXxcs;

— OTCYTCTBHE COLUAJIBHBIX KOH(DINUKTOB
cpeau 00y4aromuxcsi, OCHOBAaHHBIX Ha
MEXXHaAIMOHATBLHON, MEXPEITUTUO3HOU
II0YBE;

— y4acTHe B pealnu3alyy
MIPOCBETUTENBCKUX MTPOrPaMM, IIOUCKOBBIX,
apXeOJIOTHYECKHUX, BOEHHO-UCTOPHYECKUX,
KpaeBeAUECKUX OTpAaX U MOJOJEKHBIX
00BbEIUHEHUAX;

— J100pOBOIbYECKHE HHULIUATUBEI IO
MOAJEPKKHA WHBAINIOB U IIPECTapeibIX
TpaXxaaH;

— TPOSIBIIEHUE 3KOJIOTMUYECKON KyNbTYpPHI,
0epe’KHOTO OTHOIICHUSI K POIHOMN 3eMIle,
pUpoAHbIM OorarcTBaM Poccum u Mupa;
— JIEMOHCTpalMs YMEHHN U HaBBIKOB
Pa3yMHOTO IPUPOJOIIOIB30BaHUS,
HETEePIUMOT0 OTHOIIIEHUS K AEHCTBUSM,
MIPUHOCSIIUM BpE]] 3KOJIOTHH;

— IPOSIBJIEHUE KYJIBTYPbI IOTPEOICHUS
nHGOPMALIUH, YMEHUH U HABBIKOB
I10JIB30BaHUS KOMIIBIOTEPHOU TEXHUKOH,
HaBBIKOB 0TOOpa U KPUTHUECKOT'O aHAIH3a
nH(OPMAaLIMH, YMEHHSI OPUEHTUPOBATHCS B
nH(POPMALMOHHOM IPOCTPAHCTBE;

— IPOSIBJIEHUE YKOHOMUYECKON U
(MHAHCOBOI KYJIBTYPBI, SKOHOMHYECKON
IrPaMOTHOCTH, a TaKkkKe COOCTBEHHOM
aJIeKBaTHOM MO3HMLINY 110 OTHOLIEHHIO K
COLIMAJIBHO-3KOHOMHYECKOMN

JICICTBUTEIILHOCTH;
JIP 18 OK 06 — JIEMOHCTpAITHSI YBaXHTEIBHOTO
IlennocTHOE OTHOILIEHUE OTHOLICHHs] O00YYaIOMIUXCS K JHOJASIM HHON
oOyualomuxcsd K  JOAAM  HHOM HAlMOHAIBLHOCTH, BEpbI, KYJIBTYPBI;
HALMOHAILHOCTH, ~BEpbl, KYJIbTYPHL YBa)XUTEIBHOTO OTHOIICHUSI K UX B3TJIAaM
YBOKUTEIBHOIO OTHOIIEHUS K HX
B3I, IaM
JIP 19 OK 04 — JeMOHCTpauus YBaKUTEIHLHOTO
YBaxkuTeIbHOE OTHOLLIEHHUS OTHOILCHMSI OOYYAIOIIUXCS K pe3ylibTaTam
oOyuaromuxcst K pe3yibTaTtaM COOCTBEHHOIO H Uy>KOTO TPy/a
COOCTBEHHOTO U YYXOT0 TpyJa
JIP 20 OK 08 — JIEMOHCTpAIIHS HABBIKOB 3JI0POBOTO
LlenHOCTHOE OTHOILIEHUE o0pas3a H3HU U BBICOKHI YPOBEHb
o0Oyyaroluxcst K CBOEMY 3710POBbIO U KyIBTYPBI 3/10POBbSI 00yJaIOIIHXCS;
310poBbI0 OKpy)aromux, 30K u
3JJ0pPOBOM OKPYXAIOIIECH Cpeie U T.1
JIP 21 OK 04 — JEMOHCTpanus OOYyJaroIMMHUCS  OIIBITa

[Ipno6perenne oOy4yarOUUMUCS OIbITa
JIMYHOM OTBETCTBEHHOCTH 3a pa3BUTHE

JUYHOM OTBETCTBEHHOCTH 3a pPAa3BUTHE
TPYMIBI 00YYaromuXCst
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TPYIIIBI 00 YJarOIINXCSI

JP 22 OK 03 — JIEMOHCTpPAIHUS HABBIKOB
[IproOpeTeHre HAaBBIKOB OOIEHUS U OK 04 MEXJIMYHOCTHOTO JIEJIOBOTO OOLICHUS,
CaMOYIpaBIeHHUs OK 05 COITMAJIBHOT'O UMU/TKA;
— TOTOBHOCTH K OOILCHUIO U
B3aUMOJICHCTBHIO C JIFOJIbMU CaAMOT'0
Pa3HOro CTaTyca, STHUYECKOU, PEIUTHO3HOM
MPUHAICKHOCTH U B MHOTOOOPA3HBIX
00CTOSATEILCTBRAX;
JIP 23 OK 03 — TpOsIBJIEHHE 9KOHOMHYECKOM u
[Tonyuenue oOydarouuMucs (hvHAHCOBON KYNBTYpBL, HKOHOMHUYECKON
BO3MOJXHOCTH CaMOPACKPHITUS U I'paMOTHOCTH, a TAKXKC COOCTBEHHOM
caMopeanu3arys JINIHOCTH QJICKBATHOH IOSULMHM 110 OTHOLICHHIO K
COIMATbHO-9KOHOMUYECKOM
JEHCTBUTEIBHOCTH
— JAEMOHCTpanusia YBAKUTCJIBLHOT'O
OTHOLICHUSI O0yYaroIuXcs K pe3yibraTaM
COOCTBEHHOT'O M 4Y>KOTO TpyJia
JIP 24 OK 03 — y4acTHe B KYyJbTYypHBIX MpOTrpaMmax H
I{eHHOCTHOE OTHOIIEHUE OK 06

o0ydJaromuxcs K KyJIbType, U
UCKYCCTBY, K KYJIbType peuH U
KyJIbTYype IIOBEICHUA, K KPaCOTE U
rapMOHHHU

IIPOEKTax, MOCEIICHNE KOHIEPTOB, MY3€EB,
TEaTpoB, KWHOTEATPOB, XYIO’KECTBECHHBIX
BBICTABOK;

— JIEMOHCTpaLHus YBaKUTEJILHOT'O
OTHOLICHUSI O0y4aroIuXcsl K KyJlbType, H
UCKYCCTBY, K KYJBTYpE pe€YH U KyJbType
MTOBEICHNUS, K KPACOTE U TApMOHUU
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