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1. OBIIAA XAPAKTEPUCTHKA PABOYEM ITPOI' PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI «XUMMUS»

1.1. MecTo AUCHHUILVINHBI B CTPYKTYpPe OCHOBHOM Npo(deccHoHaJIbLHOI 00pa3oBaTe/bHOM
NPOrpaMmbl

OOmeobOpa3oBarenbHas JUCHUIUIMHA  «XUMHsS» U3ydaeTcs Ha 0a30BOM YpOBHE B
0011e00pa3oBaTeIbHOM IMKJIE Y4eOHOro IUTaHa OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTelbHON
nporpammsbl 23.02.01 Opranu3anus nepeBo30K U yIpaBiIeHUE Ha TPAHCIOPTE (IO BUIAM).

TpynoeMKOCTh TUCHIUTIITUHBI «XUMHs» Ha 0a30BOM ypOBHE COCTaBJIsIeT 72 4aca, U3 KOTOpPhIX 64
yaca — 0a30BbIi MOIyNb (6 pa3menoB) U 8 4acoB — MPHUKIATHOW MOAynb (1 pasmen), BKIIOYAIOIIHIA
IPAKTUKO-OPUEHTUPOBAHHOE COZIepKaHNE KOHKPETHOM mpodeccuu.

[IpuknanHoil MOAyNb BKIIOYAET pasnen § «XuMus B ObITY M NIPOU3BOACTBEHHOM NEATEIBHOCTH
YEJI0BEKa», KOTOPBIH peain3yeTcs JUisl BCEX CHEUNaJIbHOCTEN METOJOM pEUICHUsI KEHCOB, CBA3aHHBIX C
IKOJIOTUYECKON  0€30lacHOCThI0 M OLIEHKOW IOCIEACTBUM  OBITOBOM M IPOU3BOJCTBEHHOU
NESTENIbHOCTH,  COOTBETCTBYIOWIEH  oTpacisiM  Oyaymeid  mpodecCHOHANBHOM  AeSITeNbHOCTU
00yYarOIIHIXCsl.

1.2. Ileau u NJIaHUpPYeMble Pe3yJabTaThl 0CBOCHHS TUCHUILTMHBI

1.2.1. Heau u 32724 JUCHUTLTHHBI

Copepxanue nporpammsl 0011€00pa30BaTENbHON TUCUUIUIMHBL «XHUMHS» HaIlpaBlI€HO Ha
JOCTH>KCHHE CIICTYIOIINX HeJIei:

- GbopMHpOBaHHE CHUCTEMBl XHMHMUYECKHMX 3HAHMM KaKk Ba)XHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAyYHOW KapTHHbl MHpPAa, B OCHOBE KOTOPOM JIeKAaT KJIIOYEBbIE IOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W TMOHUMaHHUE
CYIIHOCTH JIOCTYITHBIX O00OOIICHHH MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIGHHE C MCTOPUEH HX
pa3BUTHUS U CTAHOBJICHMUSI,

- dbopMupOBaHKE U Pa3BUTHE MPEJICTABICHUNH O HayYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIUH, HEOOXOIUMBIX JIIsl IpUOOpEeTeHHs] YMEHUIM OPUEHTHPOBATHCS B MUPE BELECTB U
XUMHUYECKHX SBJICHUH, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKOMN U MOBCEITHEBHOM JKU3HH;

- pa3BUTHE YMEHUH U CIOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM H
OOBSICHEHHMEM XHUMHYECKOTO OJKCIIEPUMEHTa, COOJIOJICHUEM TIpaBWJI OE€30MacCHOT0 OOpalieHust C
BEIIIECTBAMM.

3agaun AMCHUILINHBI:

1) copMHpOBaTh NMOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAaHUS XMMHMYECKHX IPOLECCOB M
SABJIICHUM B OKPYXKAIOLIEH Cpelie, a TAKXKE UX CBSA3b C LEJIOCTHOM HAYYHOM KapTUHOW MHMpa U IPYTrUMHU
€CTECTBECHHBIMU HayKaMH;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJbl HEOPraHMYECKUX M OpPraHMYECKHX BEIIECTB,
YPaBHEHHSI XMMUYECKHX peakiuil, 0OBSICHIATh UX CMBICI, MHTEPIIPETUPOBATh PE3YIbTAThl XUMUUYECKHX
JKCIIEPUMEHTOB,

3) chopMHpOBaTh HAaBBIKM MPOBEIEHHUS MPOCTEHIINX XUMHYECKUX IKCHEPUMEHTATbHBIX
UCCIIEIOBaHUM € COONIOZCHHEM IMpaBHJI 0€30MacHOTO OOpalleHHs C BElIeCTBAaMH M J1aOOPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHUSI HaXOJUTh, aHAJIM3UPOBATh M UCMOJIb30BaTh HH(OPMALINIO XUMUYECKOTO
XapakTepa U3 pa3iIMyHbIX WH(POPMAIMOHHBIX HMCTOYHUKOB, BKIIOYas y4yeOHYIO JUTEpaTypy, HaydHbIE
myOIMKAIUU U HHTEPHET-PECYPCHI;

5) chopMHpOBaTh YMEHHMsS TMPOTHO3MPOBATH TIOCIEACTBUS CBOEH JIEATENILHOCTH U
XUMHUYECKUX TPUPOJHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX IPOLIECCOB, YYUTHIBas BO3MOXKHbBIE
9KOJIOTMYECKHE U COLMAIbHBIE BO3JEHCTBHYS;



6) chopMUpOBaTh MOHUMaHUE 3HAUUMOCTH JOCTHKEHUN XUMUYECKOW HAYKU M TEXHOJIOTHA
JUIS Pa3BUTUSL COIMAJIBHOH W TPOU3BOACTBEHHOW cdep ¢ YMEHHEM MNPUBOIUTH HPUMEPHI HUX
MPUMEHEHHUS B Pa3IMUHBIX chepax >KU3HHU.

1.2.2. IlnanupyeMbie pe3yJbTaThbl OCBOEHHsI 0011e00pa30BaTeIbHON JUCHUIVIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC C00

Ocoboe 3HaueHMe AUCUUIUIMHA UMeeT npH popmupoBanuu u pazsutuu OK 01., OK 02., OK 04.,
OK 07.,1IK 4.7, [IK 2.7, 11K 2.7., TIK 3.7, TIK 3.1



Kon n
HaNMEHOBaHHE
hopmupyembIx
KOMIIeTeHI Ui

I[Inanupyemble pe3yabTAThl 0CBOEHUS AU CHUIIINHBI

Oo0mme

JAucuMmiimHapHbIe

OK 01. Beibupats
CIOCOOBI peleHus
3aja4
npodeccrnoHaIbHO
W IeATSIbHOCTH
MIPUMEHUTEIBHO K
pa3InyHbIM
KOHTEKCTaM

JIMYHOCTHBIE pe3yabTaThl JOJIKHBI OTPaXKaTh B
YyacTu:
TPYAOBOT0 BOCIIUTAHMS:

TOTOBHOCTh K  TpPydy, OCO3HaHUE IICHHOCTH
MacTepcTBa, TpyAoIo0ue;
TOTOBHOCTB K AKTUBHOMN JeSITeIIbHOCTH

TEXHOJIOTMYECKOM M COLMAJIbHOM HAIpPaBJIEHHOCTH,
CHOCOOHOCTh ~ MHUIMMPOBATh, IJIAHUPOBAaTh U
CaMOCTOSITEJIbHO BBIIOJIHATH TAKYIO JACSITEIbHOCTD;
UHTEpEC K pa3uyHbIM cdepaM mnpodeccuoHaIbHON
JESITEbHOCTH.

MeTaﬂpe}]MeTHI)Ie pe3yJbTaThbl J0/IZKHBI OTPAKATDh:

OBianenue YHHBEpPCAJIbHbIMU Y4eOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUSMM:

a) 0a30Bble JIOTHYECKHUE e CTBUS:

—  CaMOCTOSITENIbHO (dhopmynHpoBaTh u
aKTyallMu3upoBaTh MpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBIM TMpPHU3HAK  WIH
OCHOBaHUS [UUII CpaBHEHMs, KiIacCU(UKAIUU U
00001ICHUS;

— ompenensaTh  [eId  JCSITeNIbHOCTH,  3aJaBaTh

napameTpbl U KPUTEPUHU X TOCTHKCHHUS;

BBISIBIIATh 3aKOHOMEPHOCTU H© TMPOTHUBOpPEUYUsI B
paccMaTpUBAEMBbIX SIBJICHUSX;

BHOCUTb KOPPEKTHUBBI B JIESITEIIBHOCTb, OLEHUBATH
COOTBETCTBUE pE3YyJIbTATOB LENsAM, OLEHUBATH
PUCKH MOCIEACTBUM JESITEIBHOCTH.

0) 0a3oBble Hccie0BaTeIbLCKHE AeCTBUS:

JuCcHUIIMHAPHBIE Pe3YJIbTATHI T0J3KHBI OTPAkKATh:
IIP6 01. chopMHUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOU

COCTaBISIIOIIEH E€CTECTBCHHOHAyYHOW KapTHHBI MHpa, POJIH
XMMUAU B TIO3HAHWM SIBJIGHUH TPUPOABI, B (OPMHPOBAHUU
MBIIUIEHUS] W KyJAbTYpPbl JIMYHOCTH, €€ (YHKIHOHAIBHON

IrPaMOTHOCTH, HEOOXOAUMOM JJIs PelIeHUs MPAKTHYECKUX 3a/1a4 U
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U
MIPUPOAHON CpelE;

IIP6 02. BnageHue cUCTEMOW XHUMHMYECKUX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONINE MOHATUS (XMMHUYECKUN DJIEMEHT,
aToM, DJJIEKTpOHHAs 000J0YKa aroma, S-, p-, O-dIeKTpOHHBIE
opOuTanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCICHHS, XHMHYECKas
CBS3b, MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN O0bEM, YTJIEpOJIHBIN
ckeneT, pyHKIHMOHANbHAS TPyMIa, pajguKall, U30Mepus, U30MEPHI,
TOMOJIOTUYECKUM PSiZl, TOMOJIOTH, YTJIEBOJOPOJbI, KHCIOPOI- U
a3oTcoiepKaliue  COSAUHEHMs,  OWOJOTHYECKH  aKTUBHBIC
BelecTBa (YrieBOAbI, KUPBI, OCJIKH), MOHOMEpP, TMOJIUMED,
CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISPHBIE  COEIUHEHUS,
KpUCTAJUTMYECKasi ~ pelIeTKa, THIBI ~XHMHUYECKHX  PEaKIui
(OKHCIHUTENbHO-BOCCTAHOBUTENbHBIE, HK30-U HSHIAOTEPMUUYECKUE,
peakuuu ~ HMOHHOro  oOMeHa),  pacTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAsT JUCCOLMAIUSA, OKUCIUTEND,
BOCCTAHOBHUTEJb, CKOPOCTh XHUMHYECKON pEeaKIMh, XUMUYECKOe
paBHOBECHE), TEOPUU M 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHUS
OPraHU4eCKHUX BEILIECTB AM. byrneposa, Teopus
ANEKTPOJIUTUYECKON IUCCOLMALMM, Nepuoauyeckui 3akoH J[.H.
MeHneneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMHH, (DAKTOJIOTHYECKHE CBEICHHUS O
CBOICTBaxX, COCTaBe, MOJYYECHUH W OE30MacHOM HCIIOIb30BAHUH




BJIQJICTh HABBIKAMH Yy4eOHO-HCCIICIOBATEIILCKOM M
NPOCKTHON JNESTEIbHOCTH, HAaBBIKAMHU Pa3pCIICHHS
pooJIeM;

BBISIBJISITH ~ NPUYUHHO-CJICJICTBEHHBIC  CBSI3U U
aKTyaJIM3UpOBaTh 3ajady, BBIABUIaTh THIIOTE3y €€
pelieHus, HAXOUTh apTyMEHTHI VIS
JIOKa3aTelbCcTBa CBOUX YTBEPXKICHHMW, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,

AHAJM3UPOBATh TIOJIYYCHHBIE B XOJE PCIICHHUS
3ajauyd  pe3yJIbTaThl, KPUTHYECKU OIICHUBATh WX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh HW3MCHCHHE B
HOBBIX YCJIOBUSIX;

YMETh TEPCHOCUTh 3HAaHUS B I03HABATCIbHYIO |
MPAKTUYECKYIO 00JIaCTH KU3HEICATCIIEHOCTH.

BaXHEHIIINX HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU JIEATEILHOCTH YEJIOBEKA;

IIP6 03. chopMHPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEPHBIC
MPU3HAKK M B3aUMOCBSA3b M3YYCHHBIX TOHSTUM, TPUMEHSTH
COOTBETCTBYIOIIME MOHATUS MPHU OMHCAHUU CTPOCHHS] U CBOICTB
HEOPraHUYECKUX W OPraHUYECKHX BEIIECTB M MX IMPEBpALICHUN;
BBISIBJISITH B3aMMOCBSI3b XMMHUYECKMX 3HAHUN C TMOHATUSAMU H
MIPEACTABJICHUSMU JAPYTUX €CTECTBEHHOHAYYHBIX MIPEIMETOB;

11Po 04. chOpPMUPOBAHHOCT, ~ yYMEHUH  HUCHOJB30BaTh
HAaUMEHOBAHHUS XHUMHYECKUX COCIMHEHMM MEXIYHApPOIHOTO
COI03a TEOPETHYECKONW W NPUKIATHOW XHUMHH U TPHUBHAIBHBIC
Ha3BaHUs BAXXHEUIIMX BEHICCTB (STUJICH, AllETUJICH, TJIMIICPHUH,
denon, Gpopmanpaerua, yKCycHas KUCIOTa, TIUIUH, YTapHbBIN ra3,
YIJICKHUCIIBIN Ta3, aMMHUaK, ramieHasi u3BeCTh, HeTalleHas U3BeCTb,
MUTHEBAS COJIa U IPYTUX), COCTABIATH (OPMYIIBI HEOPTAHUYECKUX
M OpPraHWYeCKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEaKIIUH,
OOBSCHATH MX CMBICT; TOJATBEPKIATh XapaKTEPHbIE XUMUYECKHE
CBOMCTBAa BEIIECTB COOTBETCTBYIOIIUMHU JKCIIEPUMEHTAMHU U
3aMUCsIMU YPAaBHEHUI XUMUUYECKUX PEaKIIHii;

NP6 05. chopMHUpPOBAaHHOCT,  yYMEHUW  yCTaHABJIMBATH
MPUHAJIC)KHOCTh M3YYEHHBIX HEOPraHMYECKUX U OPraHUYECKHUX
BEIIIECTB K OINpPEICIICHHBIM KjaccaM M TpymnmaM COeIUHEHUH,
XapaKTEepPU30BaTh UX COCTAB U BAKHEWILNE CBOMCTBA; ONMPEILIATh
BH/IbI XUMHUYECKHUX CBsI3eH (koBaneHTHAs, HWOHHas,
METaJIJIN4ecKasi, BOJOPOJIHAS), THIIBI KPUCTAJUIMUECKUX PEIIETOK
BEIIIECTB; KIACCU(PUIIUPOBATH XUMHUYECKHE PEAKITUH;

IIP6 07. chopMUPOBAHHOCTH YMEHHH MPOBOJUTH PacUeThl MO
XUMUAYECKHM (OpMysIaM U yYPaBHEHHUSM XUMHUYECKUX PEAKIUN C

HUCIIOJB30BaHHEM (I)I/IBI/ILICCKI/IX BCJIIMYMH, XapPaKTCPUIYIOMIUX
BEIleCTBA C KOJHMYCCTBEHHOM CTOPOHBI: MaccChlI, o0BbeMa
(HOpMaJ'IBHBIC YCJ'IOBI/I}I) ra3oB, KOJIMYECTBA BCIICCTBA,

HCIIOJIB30BAaTh CUCTEMHBIC XHMMHUUYCCKHUE 3HaHUA I IIPUHATHA
peIJ_IeHI/If/’I B KOHKPCTHBIX JKHW3HCHHLIX CHUTYyallUAX, CBA3AaHHBIX C
BCIICCTBAMH U UX ITPUMCHCHUCM.




OK 02.
Hcnonws3oBarh
COBpPEMEHHBIE
CpeJ/ICcTBa MOUCKA,
aHaJu3a u
UHTEPIpETANN
uHpopmanuu u
MH(pOPMAaLIOHHbIE
TEXHOJIOTHH IS
BBITMIOJTHEHHUS 33/1a4
npodeccruoHaNbHO
U IeATEeNbHOCTH

JInyHOCTHBIE Pe3yabTAThl JOJLKHbI OTPAXKATH B
4acTH:
LEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd ¢ OOIIECTBEHHOM MPaKTUKH,
OCHOBAHHOTO Ha Janore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MecTa B
HOJIUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE S3bIKOBOW U UYUTATENbCKON
KYJIBTYPbl KaK CpeACTBa B3aMMOJCHCTBUS MEXKIY
JOJIbMU U IT03HAHUS MUpA.

MeTaHpe)IMeTHbIe pe3yJbTaThbl J0JKHBI OTPAKATDL:

OBJjagenne

YHHUBepPCAIbHBIMH y4eOHbIMHI

NMO3HABATEJIbHBIMU /IeHCTBUAMM:
B) padoTa ¢ ungopmanmei:

BJaJIeTh HAaBBIKAMM TIOJIy4Y€HUs HH(pOpMaIu U3
HUCTOYHUKOB  DPa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISATh MOUCK, aHAJIU3, CUCTEMAaTU3aLUI0 U
UHTEpHpeTannio HHGOPMAIMK Pa3IUYHbIX BUJOB U
dbop™m mpecTaBIeHUS;

CO3J1aBaTh TEKCTHI B pa3IMYHbIX (popMaTax ¢ yueTom
Ha3HayeHus: MHGOpMallMd M IIeJIEBOM ayIWTOpHUH,
BBIOMpAs ONTUMANbHYIO (OpMY MpeICTaBICHUS U
BU3YyaJIM3aluH;

OLICHUBATh JIOCTOBEPHOCTb,
uHpOpMallUK, €€ COOTBETCTBUE
MOpaIbHO-ITHUYECKUM HOpMaM;
BJaJIeTh HaBBIKAMU DACMO3HABAHUS W  3alUThI
uHpopManuy, WHGOPMALMOHHON O0€30MacHOCTH
JIMYHOCTH.

JCTUTUMHOCTD
MpaBOBbIM U

JAucnuninHapubie (mpeaMeTHbIE) Pe3yJbTaTbl M JA0JLKHBI
0TPaXKaTh:

IIP6 06. BiameHWe OCHOBHBIMU METOJAMH HAY4YHOT'O MMO3HAHUS
BEIICCTB W XUMHUYECKHX SBJICHHUN (HAOJIO/CHUE, HW3MEpEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

IIP6 07. chopMHpPOBAHHOCTb YMEHHH MPOBOJUTH PACUETHl II0
XUMHUYECKUM (pOopMysnaM M ypaBHEHUSM XUMHYECKHX PEaKIHil C

HUCIIO0JIb30BaHHUECM (1)I/I3I/I‘I6CKI/IX BCJINYNH, XAPAKTCPUIYIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o00beMa
(HOpMasibHbIE  YCJIOBHSI)  ra30B,  KOJIMYECTBA  BEIECTBA;

UCIOJIb30BaTh CHCTEMHBIE XHMHUYECKUE 3HAHWS Ul MPHUHATUSL
pelIeHnii B KOHKPETHBIX JKU3HEHHBIX CUTYalUSX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

ITP6 08. chopmupoBaHHOCTH YMEHHI TUTAHUPOBATHh U BBITIOTHSTH
XUMUYECKMH  3KCIIEpUMEHT  (NpeBpalleHuss  OpraHMYecKHX
BEUIECTB MpPU HArpeBaHUH, MOJYyYEHHE STUJIEHA U HU3YYEHHE €ro
CBOWCTB, KAauyeCTBEHHbIE€ pEaKIMM Ha albJETH/Ibl, Kpaxmal,
YKCYCHYIO KHUCIJIOTY; J€HaTypalusi O€/IKOB TIpu HarpeBaHuw,
[[BETHBIE PEAKIUU OEJIKOB; MPOBOJUTh PEAKLIMH HOHHOTO OOMeEHa,
OTNPEEINATh CPeay BOJHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha
cynbdar-, KkapOOHaT- M XJOPUI-aHUOHBI, HA KATUOH AMMOHUS;
pemarh JKCIepUMEHTalIbHbIE 3a7aud 1o TemMaM "Metamwnsl" u
"Hemeramnpl") B COOTBETCTBUM C NpaBUIAMU  TEXHUKH
0€30MacHOCTH MpH OOpalleHUH ¢ BEIIECTBAMU U J1aOOpaTOPHBIM
000pyIOBaHUEM;  TPEACTABIATH  PE3YydbTaThl  XMMHUYECKOTO
JKCIIepUMeHTa B (opMe 3alucH YpaBHEHHI COOTBETCTBYIOLIUX
peakuuii 1 GopMyIHpOBaTh BBIBOABI HA OCHOBE 3THX PE3Y/IbTaTOB;
IIP6 09. chopMHUpPOBAaHHOCT,  yMEHHUS  aHAJU3HPOBATH
XMMUYECKYI0 HH(POPMAIIHIO, TTOJTyYaeMYyI0 U3 pa3HbIX UCTOYHUKOB
(cpenctB MaccoBoii nH(popMaluu, cetb IHTEpHET U ApyTrHe).

OK 04.
DddexTuBHO
B3aUMOJIEVICTBOBAT

JInyHOCTHBIE pe3yJibTaThl JO/LKHBI OTpPakaTh B
4acTH:
rpakKIaHCKOT0 BOCIIUTAHMSA:

JAucuuninHapHbie (MpeaMeTHbIE) Pe3yJbTaTbhl U JAOJKHbI
0TPakKATh:
I1P6 08. chopMupoBaHHOCTH YMEHHUH TJIAHUPOBATH M BBITTOJHATH




b 1 paboTaTh B
KOJUICKTHUBE U

— TOTOBHOCTb BE€CTH COBMCCTHYIKO JCATCIBHOCTHL B

HHTEpECaX IrpaXx1aHCKOro 06H.[CCTBa;

XUMHUYECKUNH  DKCHEPUMEHT  (MpeBpallleHUs]  OpraHuYecKuX
BEILIECTB MPU HATrPEeBaHUU, MOJTYYCHUE ATUIICHA M U3YUYCHHE €ro

KOMaHIC — yMe€EHHUE BSaHMOﬂCﬁCTBOBaTL C COLlMaJIbHBIMU CBOfICTB, Kau€CTBCHHBIC pPEaKIMKM Ha aJbACTHUAbLI, Kpaxmal,
HMHCTUTYTaMH B COOTBCTCTBHH C HX (bYHKL[I/I}IMI/I U | YKCYCHYIO KHCJIOTY;, JACHATypauud OeIKoB Ipu HarpCBaHuu,
Ha3HAYCHHEM. [[BETHBIE PEAKIMH OEJIKOB; MPOBOAUTH PEAKIIMH MOHHOI'O OOMEHa,
MeTanpenMeTHue Pe3yabTaThI JOJIKHBI OTPAXKATh: ONpeACIAAThL CPEAY BOAHBIX paCTBOPOB, KAYCCTBCHHBLIC PCAKIIMU HaA
OBJ1aieHHe YHUBEPCAJIbHBIMUA KOMMYHHUKATUBHBIMU cynbdar-, KapOOHAaT- M XJIOPHA-AHMOHBI, HA KAaTHOH aMMOHMS,
NelCTBUSIMU: pemarh SKCIepUMEHTalIbHbIE 3afaud 1o TemMaM "Metawsl" u
0) coBMecTHas IeSITeJILHOCTD. "Hemeramael') B COOTBETCTBMM C MpaBWIaMH  TEXHHKH
— OHMMATh W HUCIONB30BaTh  NPEMMYIIECTBA 0€30MacHOCTH MpU OOpaIllEeHUH C BEUIECTBAMU U JAOOPATOPHBIM
KOM&HI[HOﬁ u HHIIHBHI[yaHBHOﬁ pa6OTI)I; O60py,HOBaHI/IeM; npeaCTaBJIATb PE3YyJIbTAThL XHUMHNYCCKOI'O
— [pUHUMATh IeIM  COBMECTHOH  jesTenbHOCTH, | OKCIIEPUMEHTA B dopMe 3ammMcH YpaBHEHHH COOTBETCTBYIOIIMX
OpPraHH30BBIBATh U KOOPAHHUPOBATH JICHCTBHSA 110 ee peakiuii 1 GopMyIHpPOBATh BHIBOABI HA OCHOBE ATHX PE3YyIbTATOB.
JOCTHKCHUIO: COCTAaBJISITh IIaH  JCUCTBUH,
pacupenensiaTh pojaud C y4eTOM MHEHUN YYaCTHUKOB
00CyXJaTh pe3ylbTaThl COBMECTHON PabOTHI.
OBJlaileHHe  YHUBEPCAJIbHBIMU  PeryJsTUBHBIMH
AEHCTBUSAMU:
r) IPUHATHE ce0s1 U APYTUX JIIOJCH:
— TMPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX JFOAEH
IIpU aHAINU3€ PE3YIbTaTOB AECATEIbHOCTH,
— MpPU3HABAThH CBOE MPABO U MPaBO APYTUX JIOJEH HA
OIIHOKH;
— pa3BHBaTh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIIUH
JpYyTroro 4eiaoBeKa.
OK 07. JIMYHOCTHBIE Pe3yJbTaThl [J0JKHBI OTpPaxaTh B | JlUcuMNUIMHAPHBIE (MpeaMeTHbIe) Pe3yJbTATbl M JIOJKHbI
CopeiicTBOBaThH 4acTH: OTpaKaTh:
COXPaHEHHIO JKOJIOTMYECKOI0 BOCIIMTAHNSA: IIP6 01. chopMHUpPOBaHHOCTH MNPEACTABIECHUN: O XHUMHUYECKOU
OKpY’KaroIIei —  chOpPMHPOBAHHOCTh  DKOJOTHYECKOW  KYJIBTYPHI, | COCTABIIAIONIEH €CTECTBEHHOHAyYHOW KapTHHBI MHUDa, pOJIU
Cpeanl, NMOHUMAHUE BIHUIHHUA COIMAJIbHO-DKOHOMUYECKUX | XUMHUKU B IIO3HAHUH ABJICHUN npupoanl, B (bOpMHpOBaHI/H/I
pecypcoc6epe>i<eHH MPOILECCOB HA COCTOSTHUC HpI/IpO,I[HOI?'I 7 COIMAJILHOM | MBIIUIEHUS Y  KYJIBTYpPBl JIMYHOCTH, €€ (I)yHKHHOHaHLHOFI
10, IIPUMCHSATH Cpellbl, OCO3HAaHWE  TJOOAIBHOTO  Xapakrepa | TPaMOTHOCTH, HEOOXOAMMOM IS PEIICHUS MPAKTUYECKUX 3a1a4 U
3HaHMsA 00 HKOJIOTHUECKUX NpolIiem; HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHHUS! K CBOEMY 3/I0POBBIO U




U3MEHEHUH
KJIMMara,
MPUHIUTIBI
OepexITMBOTrO
MIPOU3BOJICTBA,
3 PeKTUBHO
JIEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaIHSIX

— IUIAHUPOBAHME M OCYIIECTBICHHE JIEUCTBUH B
OKpYKallIllel cpele Ha OCHOBE 3HaHUA Lelel
YCTOMUYMBOIO pPa3BUTHUS YEJIOBEUECTBA;

— AKTHBHOE HEIPUATUE JEHUCTBHI, IPUHOCAIIUX BPE.
OKpYKalolllei cpee;

— yMeHue IIPOrHO3HPOBATh HeOJIaronpusITHBIE
SKOJIOTUYECKHE TIOCIEACTBUSA MPEANTPUHUMAEMBIX
JIEMCTBUIM, IPEJOTBPALLATh UX.

MeTanpeamMeTHblie pe3yabTaThl J0JKHbI 0TPAXKATh:

Osianenue YHHBEpPCAJIbHbIMU Y4eOHbIMH

NO03HABATEJIbHBIMU /1eCTBUAMM:

B) pabora ¢ undopmanueii:

— HCIONb30BaTh CpPEACTBA  HH(OPMALMOHHBIX H
KOMMYHUKAI[MOHHBIX ~ TE€XHOJIOTMM B  pELICHUU
KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX u
OpraHM3allMOHHBIX  33gad  C  CcoOJI0/IeHuEeM
TpeOOBaHUI IPrOHOMHKH, TEXHHKH OE€30MacCHOCTH,
TUTUEHBI, pecypcocOepekeHHs, TMpPaBOBBIX U
STUYECKUX  HOPM, HOpPM  HHGOPMAIMOHHOU
0€30I1aCHOCTH.

MPUPOAHON CpeIe;

IMP6 10. cdopMHPOBAaHHOCTE YMEHMH COOJIOJATh TpaBUIIA
HKOJIOTUYECKHU 11€J€CO00pa3HOro MOBEJAECHUS B OBITY M TPYJIOBOM
JESATEIIbBHOCTH B LENISAX COXPAaHEHUS CBOEro 3J0pOBbI MU
OKpYy)Xarolled NpUPOAHOM  cpelpl; y4YUTHIBAaTh  OMNACHOCTh
BO3/JICICTBUSl HA JKMBBIE OPraHU3Mbl OIIPEJEICHHBIX BELIECTB,
IIOHMMAasi ~ CMbICI  [OKa3zaresis  IpelJesbHOW  JAOIMYCTUMOM
KOHIIEHTPALIUH.

26.02.01 DkeruryaTanusi BHyTPEHHHX BOAHBIX MMyTei

IIK 47,
OpranuzoBbIBaTh
n  obecrneyuBath
JIeNCTBUS
MMOJUMHEHHBIX
YJICHOB  DKHIIAXa
cy/iHa o
MpeyNpexRICHUIO
51
MPEIOTBPALIEHUIO
3arpsi3HEHUS
BOJHOU Ccpefbl

B yacTu Tpya0BOro BOCIIUTAHUS:
- TOTOBHOCTb K TpPYAY,
MacTepcTBa, TpyAoIolue;

- TOTOBHOCTb K aKTUBHOH JeSITEIbHOCTHU
TEXHOJIOTHYECKOM W COLUMAIIBHOW HaIpaBJICHHOCTH,

OCO3HAaHUC N CHHOCTU

CIOCOOHOCTh ~ WHHUIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITENILHO BBIMIOJIHATH TaKYIO A€ATEIbHOCTD;
- UHTEpEC K pasINnYHbIM cdepam

poeCCHOHAIBHON JESTEHbHOCTH,

B o6nacTu 9K0IOTHYECKOTro BOCITUTAHUS:

- c(OPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIBTYPHI,
IIOHUMAHHUCEC BIIMSAHUA CONUAJIBHO-O3KOHOMHNYECCKUX
MPOIECCOB HAa COCTOSIHUE MPUPOJHOM U COIUATBHOM

- c(OopMHPOBAaHHOCTh YMEHHUS aHAJTU3UPOBATh XHUMHYECKYIO
MH(pOpPMaLIMIO, TMOJIYy4aeMyl U3 pa3HbIX HMCTOYHHUKOB (CpENICTB
MaccoBoi nHpopmanuu, cetb IHTepHET U apyrue);

- c(hOpMUPOBAHHOCTh  yMEHHI co0JII0/1aTh MpaBuiIa
HKOJIOTMUYECKHU IIeJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM
JACATCIBHOCTH B ILEIAX COXpPAaHCHUA CBOCTO 3J0pPOBBIA H
OKpY)KaloIlle MPUPOJHOM  CpeAbl; YYHUTHIBATH  OIMACHOCTH
BOS)ICIZCTBI/IS[ Ha JKHUBBIC OpraHU3Mbl OIPCACICHHBIX BCUICCTB,
MOHUMAsi  CMBICT  [OKa3aTeldsl MpeAeNIbHOM  JTOMyCTUMOM
KOHIICHTPALIUY;
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Cpenbl, OCO3HaHUE r7100aJIbHOTO
HKOJIOTHYECKUX MPOOIIeMm;

- IUIAHUPOBAaHUE M OCYIIECTBICHHE JCHCTBUM B
OKpY)KalIlleW Cpele Ha OCHOBE 3HAHWUS  Lieled
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

AKTUBHOE HENPUATHE ACUCTBUN, NPHUHOCAILIUX BpPE

OKpYKalollleu cpee;

xXapakrepa

- YMEHHE  MPOTHO3UPOBATH  HEOIArOMPHUSATHBIC

SKOJIOTUYECKHE  MOCJIEACTBUS  MPEAIPUHUMAEMBIX

JIEMCTBHM, IPEAOTBPALLATD UX;

- paciupeHue omnbITa JeSTENIbHOCTH

AKOJIOTMYECKOW HAIIPaBJIECHHOCTH;

- OBJIAJICHUE HaBbIKaMU yueOHo-

HCCIIEIOBATEIIbCKOM,  MPOEKTHOM W COLMAJIbHOM

JIeSITEJIbHOCTH;
26.02.03 CynoBoxaenune
[K 2.7. B yactu Tpy10BOro BOCIIMTaHUS: - c(OpMUPOBAHHOCTh YMEHUS AaHAIM3UPOBATH XHUMUUYECKYIO
Opranu3oBbIBaTb U | - TOTOBHOCTb K TpyAy, OCO3HaHUE LEHHOCTH | MH(OPMAIMIO, MOJy4aeMyI0 W3 Pa3HbIX HMCTOYHUKOB (CpEICTB
o0ecreynBaTh MacTepcTBa, TPyI0to0ue; MaccoBoi uHpopmaiuu, cetb IHTepHET U apyrue);
JENCTBUSA - TOTOBHOCTH K AKTUBHOU JIESITETbHOCTH
[MOYUHEHHBIX TEXHOJOTMYECKOW M COLMAJbHOW HAMpaBIEHHOCTH, | -  CHOPMHpPOBAHHOCT,  yYMEHHMH  cOONIOJaTh  MpaBuUIiia
YJIEHOB DKUITAKA CIOCOOHOCTh WHHIIUUPOBATb, IJTAHUPOBATh Y | SKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEJEHHUS B OBITY U TPYAOBOM
CyJHa 1o CaMOCTOATEJIBHO BBINIOJIHATH TAKYIO AEATEIbHOCTH; JEATENIBHOCTA B LEISAX COXPAHEHHMS CBOErO 370pOBbS U
NPEIYyNPEXACHUIO U | - HWHTEpeC K Pa3IMYHBIM chepam | OKpyKarolield MTPUPOTHON  CpENbl; yYUTHIBATH  OMACHOCTh
MPEAOTBPALLIEHUIO npohecCHOHANBEHOM e TeNbHOCTH, BO3JECHCTBUSL HA JKMBBIE OPraHU3MBbl OINPENEIICHHBIX BEIIECTB,

3arpsiI3HEHUST BOAHOMN
cpensl

B o0nactu 5K010rMuecKoro BOCIUTAHUS:

- c(OPMUPOBAHHOCTh 3KOJOTHYECKONH KYIbTYpBI,
IIOHUMAaHUE BIIMSHUA COIIMAJIbHO-3KOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE NPUPOJHOM U COLMAIBHOM
cpenpl, OCO3HaHUE rJ106aMbHOTO Xapakrepa
HKOJIOTMYECKUX TPOOIIeM;

- [JIAHUPOBAHUE M OCYILIECTBJICHUE JCHCTBHI B
OKpYXKarolllel Ccpele Ha OCHOBE 3HAHUSA LeJed
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

IIOHHUMasn CMBICJI
KOHICHTpPALUH,

MokKazarejis  NPEeAeIbHOW  JOMYCTHUMOM
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AaKTUBHOE HEIPUITHE ACUCTBUN, NPUHOCSIIUX BpeEa
OKpYXKarolleH Cpese;

- YMEHUE  IPOTHO3UpPOBaTh  HEOJIAroNpUATHBIC

9KOJIOTMYECKUE  MOCIEACTBUS  IPEIIPUHUMAEMBIX

JIEUCTBUI, IPEIOTBPALIATH HX;

- pacimpeHue OIIbITA JEeSITEIbHOCTH

9KOJIOTUYECKOI HaIllPaBICHHOCTH;

- OBJIAJICHUE HaBbIKaMU yueOHo-

UCCJIE/IOBATENbCKOM,  IPOEKTHOM M COLMAIBbHOM

JIeATEeNIbHOCTH;
26.02.05 DkcmuryaTanus cya0BbIX IJHEPreTH4YeCKHX YCTAHOBOK
[1K 2.7. B wactu TpynoBoro BocnutaHus: - c(hOopMHUPOBAaHHOCTh YMEHHUS aHAJIU3UPOBATh XHUMHYECKYIO
OpraHu3oBbIBaTb U | - TOTOBHOCTb K TpPyHdy, OCO3HAHUE LIEHHOCTH | HH(POPMAIUIO, TOIy4aeMyl0 W3 pa3HBIX HCTOYHUKOB (CPEICTB
obecrieunBarhb MacTepcTBa, TPY10J00ue; MaccoBoi nHpopmanuu, cetb IHTEpHET U Apyrue);
NeUCTBUS - TOTOBHOCTb K  AKTUBHOH  JIEATEJIbHOCTH
MO TUNHEHHBIX TEXHOJOTMYECKOW M COLMAJbHOW HANpaBIEHHOCTH, | -  CHOPMHpPOBAHHOCTh  yMEHMH  coOJMOaTh  IpaBHIIa
YJICHOB SKHIaXa CHOCOOHOCTh ~ MHHULIMUPOBaTh,  IUIAHUPOBATh U | SKOJOTMYECKH L€I1ecO00pa3HOro MOBEACHUS B OBITY U TPYJIOBOM
CyJHa 1o CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTD; JESTEIbHOCTH B LENSX COXPAHEHHs CBOEro 3/0pOBbS U
MIPENYNPEXKACHUIO U | - UHTEpEC K pa3IUYHBIM chepaM | OKpyXkamoleil HpPUPOJHONH cpelbl; y4YUTHIBATh  ONACHOCTh
[IPEIOTBPALLCHUIO npodeccuoHaNbHOM e TeNIbHOCTH, BO3/JICHICTBUSI Ha >KMBBIE OPIraHU3Mbl OIPE/IECICHHBIX BEIIECTB,

3arps;3HEHUS BOTHOM
cpebl

B o01acTu 5K0I0THYECKOT0 BOCITUTAHUS:

- c(OPMHUPOBAHHOCTh 3KOJOTHYECKON KYIbTYpHI,
MOHUMAHUE  BIMSHUSA  COLUUAIbHO-3KOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE MPHUPOJHOM W COIMATBHOM
Cpenbl, OCO3HaHUE r100aIbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

- IJTAHUPOBAaHUE W OCYIIECTBICHUE JCHCTBUI B
OKpYXKalolllell cpele Ha OCHOBE 3HAHUS IEJed
YCTOMUYMBOIO Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE JACUCTBUM, NPHUHOCAIIUX BpEI
OKpYXKarolleH cpee;

- YMEHHE  IPOTHO3UPOBAThH
DKOJIOTUYECKUE  IOCIEACTBUS
JIEUCTBUI, MPEIOTBPALLATH HX;

HeOIaronpusTHhIC
NpeAIPUHUMAEMBIX

IIOHHUMas CMBICIJI IIoKa3aTeiisa Hpeneanoﬁ HOHYCTHMOﬁ

KOHIICHTpAlINH;

11




- pacimpesue omnbITa JESATEIbHOCTH
HKOJIOTMYECKOM HAIIPaBICHHOCTH;

- OBJIAJICHUE HaBbIKaMU yueOHo-
HCCIIEIOBATEIIbCKOM,  MPOEKTHOM W COLMAJIbHOM
JICSITEJIbHOCTH;

26.02.06 DxcmiryaTanus CyA0BOI0 3JIEKTPOOOOPYAOBAHUS U CPEACTB ABTOMATHKH

[IK 3.7.
Opranu3oBbIBaThH U
obecreynBaTh
JICHCTBUS
OJUYNHEHHBIX
YJICHOB DKUIIAXa
CyJHa 1o
MPEAYIPEKACHUIO U
MPEIOTBPALIECHUIO
3arpsiI3HEHUST BOAHOMN
cpenbl

B gactu TpyA0BOro BOCIIUTaHMUS:
- TFOTOBHOCTb K TPYAY,

MacTepcTBa, TPYA0Ir00ue;

- TrOTOBHOCTh K AKTUBHOU NEeATEIbHOCTH
TEXHOJIOTMYECKOM M COLMAIbHOW HAalpaBICHHOCTH,
CIOCOOHOCTP ~ HMHMULIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEJIHO BBIIIOJIHATD TAKYHO A€ATEIbHOCTD;

- HHTEpec K pas3InYHbIM cdepam
npodecCuoHaIbHOMN 1S TeIbHOCTH,

B o6nacTy 5K010THYECKOro BOCIIUTAHUS:

- C(OPMHPOBAHHOCTh HKOJIOTMUECKONW KYJIBTYpHI,
NOHMMAHWE  BIUSHUS  COLUAIbHO-IKOHOMUYECKUX
IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOU
Cpenbl, OCO3HaHUE rJ100aJIbHOTO Xapakrepa
HKOJIOTHUECKUX MPobIIeM;

- IJIJAHUPOBAaHUE W OCYIIECTBICHUE JIEWCTBUM B
OKpY)KaloIlle Cpele Ha OCHOBE 3HAHWUA Lieled
YCTOWUYMBOIO pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEINPUATHE ACUCTBUH, NPUHOCSIIUX BpEX
OKpYKarollleu cpee;

OCO3HAHUEC NI CHHOCTHU

- YyMEHHE  MPOrHO3UpPOBaTh  HEOIArONpUSTHBIE
SKOJIOTHYECKHE  IOCNIEACTBHUS  MPEAIPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPALLATD UX;

- pacimmpesue omnbITa JESATEIbHOCTH
HKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIaJICHUE HaBBIKAMH yueOHo-
UCCIIENOBATEIbCKOM,  IIPOCKTHOM M COLMAJIIBHOU
JESITEIbHOCTH;

- c(opMHPOBAaHHOCTH yMEHHUS aHATU3UPOBATH XHUMHYECKYIO
MHPOPMALIMIO, MOJY4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpenCTB
MaccoBoi uHpopManuu, cetb UHTepHET U ipyrue);

- chopMHUpOBAaHHOCTb  yYMEHHMH  coOMIOAaTh  MpaBuia
AKOJIOTHYECKHU IIeJIECO00Pa3HOrO MOBEACHUS B OBITY U TPYIOBOM
JEATETbHOCTH B LEJISAX COXPAHEHUsT CBOEro 3I0pOBbA U
OKpPYXAloIIe MPUPOJAHON  CpeAbl; YYHUTHIBATH  OMACHOCTH
BO3JICUCTBUSl Ha JKMUBBIE OPraHU3Mbl OIPENEICHHBIX BEILIECTB,
MOHUMAsi CMBICH  [OKa3aTesds  MPEeNesIbHOW  JONMyCTUMOM
KOHILICHTpALINH;
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23.02.01 Opranu3amnusi nepeBo30K M yNpaBJjeHHe HAa TPaHCHOPTe (HA BOJHOM TPAHCIOPTeE)

IK 3.1.
[LnanupoBats u
OpraHU30BBIBATH
paboTy 1o
TPAHCIIOPTHO-
JIOTUCTUYECKOMY
00CITyKMBaHUIO B
cdepe rpy30BbIX
MIEPEBO3OK.

B yactu TpyZ10BOTr0 BOCIIMTAHHUSA:

- TOTOBHOCTh K TpPydy, OCO3HAHHE LIEHHOCTH
MacTepCTBa, TPYI0JIo0ue;
- TOTOBHOCTh K  aKTHUBHOH  JEATCIBHOCTH

TEXHOJOTUYECKOM UM COLUMAJIIBHOW HaIpaBJICHHOCTH,

CIOCOOHOCTh, ~ HMHUILIMUPOBATh,  IUIAHUPOBATH |
CaMOCTOSITEJIBHO BBITIOJIHSITH TaKYIO ACSTEIHHOCTD;
- UHTEpeC K Pa3InYHBIM chepam

poeCCUOHAIBHON e TEIHHOCTH,

B o6macTy 5K0JI0THYeCKOTO BOCTIUTAHUS:

- C(OPMHPOBAHHOCTh JKOJOTHMUYECKOW KYIBTYPHI,
MOHUMAHUE  BIMSHUSA  COLUUAIbHO-3KOHOMMUYECKHX
MPOLECCOB HA COCTOSIHUE MNPUPOJHOM W COLMAIbHOM
cpenpl, OCO3HaHue r1100aIbHOTO Xapakrepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAHUPOBAaHUE M OCYLIECTBICHHUE JEHCTBUI B
OKpYXKalolllel cpele Ha OCHOBE 3HAHUS LEJed
YCTOMYMBOTO Pa3BUTHUs YEIOBEUECTBA;

AKTUBHOE HENPUATHE JACUCTBUM, NPUHOCAIIUX BpEI
OKpYXKarollleu cpere;

- yMEHHE  TPOTHO3HPOBATH  HEOJIArONPHUSTHHIE
AKOJIOTHYECKHE MOCIEACTBUSA MPEIIPUHUMAEMBIX
JIEHCTBHM, TPEAOTBPAILATh UX;

- pacmmMpeHue OIIBITa JIeSITeIbHOCTU
3KOJIOTUYECKOUN HANPaBJICHHOCTH;

- OBJIaJICHUE HaBBIKaMU yaeOHo-
WCCIIEIOBATENIbCKOM,  MPOEKTHOM W COIMAJIbHOMU
JIesITeIIbHOCTH;

- chOpMUPOBAHHOCTb YMEHMSI AHAIM3UPOBATH XUMHYECKYIO
MHPOPMALIKIO, TOIYYaeMyl0 M3 Pa3HbIX HMCTOYHHUKOB (CpPEICTB
MaccoBoi uHpopMaiuu, cetb UHTepHET U ipyrue);

- chOpMHpPOBAaHHOCTb  yMEHHHl  coOJIOAaTh  MpaBUIIA
HKOJIOTMUYECKHU 1€JIeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOI
NEATETbHOCTH B LENSAX COXPAHEHUS CBOETO 3JI0POBbS U
OKpYXaroliel MpPUPOJAHON Cpedbl; YYUTHIBATH OMACHOCTh
BO3JICUCTBUSI HA JKUBBIE OPraHU3MBbI OIPEIEIICHHBIX BEIECTB,
MOHMMAasl  CMBICJI  [OKa3aTenss MpelelbHOW  JOMYyCTHUMOMN
KOHIIEHTPAIIUH;
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2. CTPYKTYPA M COJEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIHUAILIAHBI

«XUMUS»

2.1. O0beM TUCHHUILINHBI M BUIbI Y4eOHOH padoThl

Buna yueoHoii padoTbi

0O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl JMCHUIIMHBI 72

B 1.4.

OcHOBHOe colepKaHue 64

BT. 4.

TEOpEeTUIECKoe 00yUeHre 32

MPAKTUYECKHUE 3aHATHUS 14

1a00paTOPHBIE 3aHATHS 18

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 8

NPHUKJIATHOTO0 MOIYJIs1)

BT. Y.

TEOpEeTUUECKOoe 00yUeHne 4
4

MPAKTUYCCKUC 3aHATHA

J'Ia60paTOpHI>IC 3aHATHUA

CamMocTosTenpHas pa60Ta

IIpome:xxyTouHasi aTTecTamust
(nuppepeHpoOBaAHHBIN 324€T)
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2.2.

TemaTn4ecKuii JIaH U coaecpkanue NUCHUIIIMHBI

HaunmeHnoBanme Conep:xkanue yueOHOro matepuaJjia (0CHOBHoe U NPpodeccuoOHAIbHO OPUEHTHPOBAHHOE), O0bém | @opmupyemble
pa3/ies0B U TeM JIa0OpaTOPHBbIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAAHON MOAYJIb YacoB | KOMIIETCHIIUH
1 2 3 4

Conep:xxaHue ydeOHOro MaTepuasia 64
Pa3nea 1. TeopeTrnueckue 0CHOBbI XUMHUH 22
Tema 1.1. Copaepxxanue yueOHOro MaTepuaJia 4 OK 01
OcHOBHbIE XuMHUECKUl 31eMeHT. AToM. SIipo aroma, U30TOMbl. DJIEKTPOHHAS 000JI04Ka. DHEepreTuyeckrue
XUMHYECKHE MOHATHS |ypOBHH, MMOIYPOBHU. ATOMHBIC opOuTanu, S-, P-, d- amemeHTbl. OCOOCHHOCTH paclpeie/iCHUs 5
M 3aKOHBI, CTPOCHHMEC |3JEKTPOHOB MO OPOUTAISAM B aromMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAsS
aTOMOB  XMMHYECKUX |KOH(Urypaius arToMoB. OCHOBHbIE XUMHUECKUE 3aKOHbI
3JIEMEHTOB IIpakTHYeckue 3aHATHSA

[Tpaktnueckass padora Nel. «OcCHOBHBIE KOJIMYECTBEHHbIE 3aKOHbl B XHMHUU M pacueThl IO

YPaBHEHUSIM XUMUYECKUX PEAKLIUID».

OTHOCHUTENbHBIE aTOMHAs U MOJIEKYJsipHas Macchl. MossipHas macca. KomuuecTBo BeriecTsa. 2

MaccoBass nosst BemiecTBa. 3akoH ABoraapo. MomsipHblii 00beM Ta30B. OTHOCHTENbHAs

IUIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHMUYECKUX PEAKIMN ¢ MCIOIb30BAaHHUEM MacCOBOM

JIOJIA BEIECTBA, 00beMa (HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Copeprxanue y4e0HOro MaTepuaJia 2 OK 01
Ilepnonnueckuit IIpakTH4eckue 3aHATHS OK 02
3aKOH u |Ilpaktuyeckas padora Ne2. «M3ydyeHue nepuouueckKux 3aKOHOMEPHOCTEH U UX B3aHMOCBS3H CO IK 4.7
[Tepuonnueckas CTPOEHUEM aTOMOBY. K 2.7
cucreMa xumudeckux |[lepuoauueckas cucrtema xumuueckux snemeHToB J[ M. MenpaeneeBa. CBsA3b NEpPHOANYECKOTO IK 2.7
anementoB /. W. |3akoHa m Ilepuonnyeckoli CHCTEMBI XMMUYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOPUENH CTPOEHUS [K 3.7
MeHieneeBa, X CBS3b |aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHsI CBOMCTB XMMHUYECKHX 3JEMEHTOB, 00pa3yeMbIX HMH K 3.1
c COBPEMEHHOM |IIPOCTBIX M CIOKHBIX BEUIECTB MO rpymnnaM M nepuoaam llepuogumdeckoil cuctemel. 3HaueHUE
TeopUen CTPOEHHUS |NEPUOAMYECKOIO 3aKOHA M CHCTEMbl XMMHYeckux d3iemeHToB JI.MI. MenneneeBa B pa3BUTHUU 2
aTOMOB HaYKU.

VYcraHOBNIEHUE CBS3UM MEXKIY CTPOCHHUEM AaTOMOB XMMHYECKHX JJIEMEHTOB M MEPUOJUYECKUM
M3MEHEHUEM CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCIMHEHHI B COOTBETCTBUH C MOJIOKEHUEM
[lepuoanueckoil cucrtemsl. PenieHne mpakTHKO-OPHUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
XapaKTEpU3aIlUI0 XUMUYECCKUX JIIEMEHTOB «MeTtauimueckue / HEMETaTHYeCKHUe CBOMCTBA
XUMUYECKUX JJIEMEHTOB B COOTBETCTBHUHM C WX BJEKTPOHHBIM CTPOCHHEM U TOJIOKEHUEM B
MEPUOANYECKON CUCTEME XUMUYECKuX 3iieMeHTOB .M. MenneneeBa»




Tema 1.3.

Crpoenue  BeliecTa
u npupona
XMUMUYECKOH  CBSI3H.
Muoroobpasue
BEIIIECTB

Conep:xxanue y4eOHOro Marepuasia

Crpoenue BemiecTBa. XUMHUECKas CBA3b. BUIbl XUMUUECKOH CBSI3U (KOBaJIGHTHAs! HEMOJSIpHAS U
MoJIApHasi, MOHHAs, MeTajulnyeckas). MexaHu3Mbl O0pa30BaHHSA KOBAaJECHTHOW XMMHUYECKON
cBsi3u  (OOMEHHBIH ¥  JIOHOpPHO-akLeNnTopHbIN).  Bomoponnas  cBsi3b.  BajleHTHOCTD.
DIEKTPOOTPULATENBHOCTD. CTeneHb OKUcIeHus. IOHbI: KATHOHBI U AHUOHBI

HpaKaneCRne 3aHATUA

[TpakTnueckas padora Ne3. «CTpoeHue BeniecTBa U pUpoia XUMUYECKOU CBAZN».
JemoHcTpanuss Mojened KPUCTAIUIMUECKUX PEIIeTOK: HMOHHOM (XJIOpHA HaTpusi), aTOMHOU
(rpadut u ammasz), MOJIEKYJISIpHOM (YTJIEKUCIHbIM ra3, Uof), METaUINYECKON (HaTpuil, MarHuu,
Mmenp). PemeHne mpakTHYecKWX 3aaHuil Ha COCTaBJICHHE AIIEKTPOHHO-Tpaduueckux (opmyrn
aneMeHToB 1-4 nepuooB

OK 01

Tema 1.4.
Knaccudukanmus, u
HOMEHKJIaTypa
HEOPraHUYECKUX
BEIICCTB

Conep:xanue y4eOHOro MarepuaJia

Knaccudukanus Heopranndeckux BemecTB. HoMeHkIaTypa HeOpraHn4ecKix BEmecTB (OKCHJIBI,
TUAPOKCUBI, KUCIIOTHI, cojin). BemiecTBa MOJEKYJISpHOTO M HEMOJEKYJISIPHOTO CTPOEHUS.
ArperatHble cocTosiHMA —BewlectBa. Kpucrtajuimyeckue U aMopgHBIE BeLIeCTBA. 3aKOH
MOCTOSTHCTBA COCTaBa BelIecTBa. THIMBI KPUCTAJUIMYECKUX PEHIETOK (aTOMHAasi, MOJIEKYIJIApHAs,
MOHHAsl, METAJUTMUECKasi). 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIa KPUCTAJUIMYECKOM PeIIETKI

IIpakTH4eckue 3aHATHS

[Tpaktnyeckas pabota Ned. «HoMeHKIaTypa HEOPraHUYECKUX BELIECTBY.

Pemenue npaktuueckux 3aaHuil o kinaccuukany, HOMEHKIaType U XUMUYECKUM (opMyram
HEOPraHMYECKUX BEIIECTB pPa3jIMYHbIX KJIaccOB (yrapHblii ras, YIJIEKHCIBIM Ta3, aMMHaK,
raiieHasi M3BECTb, HEralleHasi WM3BECTh, MUThEBas COJa W JAPYIUX): Ha3BaHMsI BELIECTB IIO
mexayHapoanoit (MIOITAK) unum TpuBHanbHOM HOMEHKIATYpe W COCTaBI€HHE (DOPMYJIBI
XUMHAYECKHX BEIIECTB, OIpeaesieHue MPUHAMIEKHOCTH K kiaccy. [lowck wuHpopmanmu 1o
Ha3BaHMSIM, UIECHTH(PHUKATOpaM, CTPYKTYpHBIM (hopmynaM. AHaIN3 XUMHUYECKOH MHpopMaluy,
MOJIy4aeMOil M3 Pa3HBIX HCTOYHUKOB (CpeACTB MaccoBoW HHGpopMmanuu, ceTb WHTepHET U

Jpyrue)

OK 01
OK 02

Tema 1.5.
Tumnbl XUMHUYECKHUX
peakiuit

Conep:xanue y4eOHOro Marepuasia

Xumuueckass peakuus. Kmaccupukarusi XMMHUYECKHX pEaKIMii B  HEOPraHWYEeCKOH U
OpTraHWYECKONW XUMHH. 3aKOHBI COXPAHEHHSI MAacChl BEIIECTBA, COXPAHEHHUS W IPEBPAICHUS
SHEPTHH TIPH XHUMHYECKUX peaknusax. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIC PEaKIuu (ypaBHEHUS
OKHUCIICHUSI-BOCCTAHOBJICHUS,  CTEMEHb  OKHUCJICHHS,  OKHUCIMTEIb W  BOCCTAHOBUTEIb,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUA B NPHUPOAE, MPOU3BOJICTBEHHBIX IMpoIeccax H
KHU3HEACSTETbHOCTH OPraHU3MOB)

OK 01

Tema 1.6.

Conep:kanue yueOHOro MaTepuaJia

OK 01




Ckopocth xumuueckux| CKOpOCTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iHuHbIX (HAaKTOPOB: MPHUPOABI PEarHpyrOIINX OK 02
peakuuii. XHMMHUYECKOE| BEIECTB, KOHLIEHTPALMM PEarupyrolux BELIECTB, TEMIIEPATypbl M IUIOLIAJAM PEAKIIMOHHOMN I1IK 4.7
paBHOBecHE noBepxHocTU. TeruoBble 3PPEKThl XUMHUUECKUX PEAKLUN: 3K30- U SHJIOTEPMUYECKUE PEAKLIUU. 5 I1K 2.7
O6parumble peakuuu. XuUMHYeCKoe paBHoOBecue. DakTopbl, BIUSIOIMIUE HA COCTOSHHUE IIK 2.7
XMMHUYECKOTO paBHOBECHs (KOHLEHTpAIMsl PEareHTOB WJIM IMPOAYKTOB peaKkLHH, HaBJICHHE, I1K 3.7
temrepatypa). [lpuniun Jle [larense K 3.1
JlaGopaTopHble 3aHATHSA
JlaGopatopnass pabora Nel. «BnusiHHe pa3nu4HbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM
pEaKLum».
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHMN Ha aHanmu3 (HaKTOPOB, BIMAIONMX HA
U3MEHEHHE CKOPOCTH XMMMYECKON peakuMu. 3aBUCUMOCTh CKOPOCTU XMMUYECKOH peakluu OT 2
IPUCYTCTBHUS KaTalu3aTopa Ha IMpUMEpPE pAa3JIOKEHUs IEPOKCHAAa BOAOPOAA C IOMOIIBIO
JUOKCHIa MapraHiia M KaTajnaspl. PelleHune NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN  Ha
npumeHenue npuHiuna Jle-lllarense st HaXOXAE€HUS HaNpaBICHUS CMELICHMS] PaBHOBECHS
XMMHUYECKON peakluy U aHaJIu3 (GaKkTOpOB, BIUAIONIMX HA CMEIIEHUE XUMHUECKOT0 PABHOBECHS
Tema 1.7. Conep:xanue y4eOHOro MarepuaJia 4 OK 01
PactBopbl, Teopus | PactBopel. Buabl pacTBOPOB MO COAEpkKAHMIO PAcCTBOPEHHOIO BellecTBa. PacTBOPUMOCTB. OK 02
AIIEKTPOIUTUYECKOI [TonsiTue o nucHepcHbIX cucTteMax. VICTHHHBIE M KOJJIOWJHBIE pacTBOphl. MaccoBas H0ms 5 OK 04
Aaucconunannun U |BemiecTBa B pacTBope. [loHsTHE 0 BogopoaHoM noka3zatene (pH) pactBopa. DnekTpoauTuyeckast OK 07
HMOHHBIN 0OMEH quccornuanusi. CUibHbIE U cl1abble JIEKTPOJIUTHI, HEAJIEKTPOIUTHI. Peakiiui HOHHOTO 0OMeHa I1IK 4.7
JlabopaTopHble 3aHATHS I1K 2.7
JlaGopaTtopHast pabota Ne2 «IIpurotoBieHune pacTBOPOBY. K 2.7
[TpuroroBneHne pacTBOPOB 3aJaHHOM MAacCOBOM J0JIEM pacTBOPEHHOIO BEILIECTBA, IPOBEICHUE TIK 3.7
peakuii HMOHHOrO OOMEHa, OIpeAeNieHue Cpelbl pPacTBOPOB BEHIECTB C  MOMOIIBIO 2 K 3.1
YHHUBEPCAJIBHOTO WHAMKaTOpa (KHCHas, HEeWTpaibHas, IIeJIO04Has). 3aJaHus Ha COCTaBIICHHUE
MOHHBIX peakiuil. PemeHne npakTUKO-OPHEHTHPOBAHHBIX PAcUETHBIX 3a/laHUN Ha PacTBOPHI,
UCIOJIb3yeMbI€ B OBITOBOM M MTPOU3BOICTBEHHON JAESITEIbHOCTH YEJI0BEKa
Pa3nen 2. Heopranmueckasi XuMusi 10
Tema 2.1. Conep:xanue y4eOHOro MarepuaJia 8 OK 01
@usuko-xumuueckne  (Merauibl. [lonokenne wmeraiuioB B [lepuoguueckoil cucreMe XHMHYECKHX —DJIEMEHTOB. OK 02
CBOMCTBA OCOOEHHOCTH CTPOCHHUSI DIICKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue (usnveckue OK 04
HEOPraHu4eCKnX cBoiictBa MeTayuioB. CIUlaBbl METaUIOB. ODJIEKTPOXUMHUYECKMM psAJl HANpPsSHDKEHUH METaJuIoB. 2 IIK 4.7
BELLECTB XWMHYECKHUE CBOMCTBA BOXHEUIIMX METAJJIOB (HATPUM, KW, KAJIBIMK, MarHWid, aJlOMUHHH, IK 2.7
IIUHK, XpOM, JK€Ie30, MeIb) M HuX coenuHeHHd. OOIMe CrocoObl TMONyuYeHHs] METaJlIoB. IK 2.7
[IpumeHeHre MeTauIoB B OBITY H TEXHUKE IK 3.7




Hemeramnbl. [lonoxxenue HemeramioB B Ilepuoandeckon cucteMe XMMUYECKUX 3jieMeHToB [[. .
MenieneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. PHU3MUECKUE CBOWCTBA HEMETAIUIOB. AJIIIOTPOIHS
HEMETaJUIOB (Ha MpHUMEpe KHUCIopoaa, cepbl, dochopa u yriaepoaa). XMMHUUYECKHE CBOKMCTBA U
MPUMECHEHHE BOXKHEUIINX HEMETAJUIOB (TaJOTeHOB, Cephl, a30Ta, hocdopa, yraepoaa U KpeMHHsI)
U UX COCAMHEHUH (OKCHIOB, KHCIOPOICOJCPKAIMUX KHUCJIOT, BOJOPOJHBIX COCIUHCHHM).
IIprMeHeHrne BaKHENUIINX HEMETAJUIOB U X COCIMHEHUN

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWMYECKUX BELIECTB (OKCHUIOB, TMIPOKCHJIOB,
KHUCIIOT, cojiell M ap.). I'eHeTnyeckas CBsA3b HEOPraHMYECKUX BEILIECTB, MNPUHAICKAILUX K
pa3InYHBIM KjaccaM. 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB NMPOCTHIX BEIIECTB, BOJIOPOJIHBIX
COEMHEHUH, BBICIINX OKCHUJIOB M T'MJIPOKCH]IOB

JlabopaTopHble 3aHATHA

JlaboparopHas pabota Ne3. «OU3NKO-XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTBY.
CocraBieHne ypaBHEHHH XHUMHYECKMX pPEAaKIUH C ydacTHUEM IMPOCTBIX U  CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHUJOB METAJUIOB, HEMETAIOB U
aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHCIIOT, OCHOBAHWUN W aM(OTEPHBIX THIPOKCHJIOB;
HEOPraHWYECKUX COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA.

Pacuérsl macchl BemiecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU
00BEMY OJJHOTO M3 Y4YacTBYIOIIMX B PEAKLMU BEIIECTB, pacuéTshl Macchl (00bEMa, KOIMYecTBa
BEIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO M3 BELIECTB MMEET NMpHUMecH. PelieHune mpakTuko-
OpPUEHTHPOBAHHBIX 3a/laHMl Ha CBOICTBa, COCTaB, IMOJIyueHHE M O€30MacCHOE HCIOJIb30BAHUE
BaXHEHMIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPOPECCUOHAIBHOMN AEITEIbHOCTH YEJI0BEKa

IIK 3.1

Tema 2.2. Conep:xanue y4eOHOro MaTrepuaJia OK 01
Unenrndukanms JlaGopaTopHble 3aHATHS OK 02
HCOPTaHNICCKUX JlaGopatopHas pabota Ne4 «neHTH(UKaIMsI HEOPraHUUECKUX BEILIECTBY. OK 04
BCIIECTB Pemenne skcriepuMEHTANBHBIX 33/1a4 110 XUMUYECKMM CBOMCTBAM METaJUIOB M HEMETAJUIOB, 110

pacIiO3HABAHUIO W TIOJIYUYECHHIO COCIWHEHWH METAUIOB W HEMETAUIOB (B3aMMOJICHCTBHE

THJIPOKCUA TIOMHHHUS C PAacTBOpPaMU KHUCJIOT M mienoueil). MaeHTudukanmus HeopraHu4ecKux

BEIIECTB C HCIIOJIb30BaHUEM HUX (U3UKO-XUMHUYECKHUX CBOWCTB, XapaKTEPHBIX KadeCTBEHHBIX

peakuuii. KadecTBeHHBIE peakuuu Ha cynb(ar-, kapOOHAT- U XJIOPUA-aHHUOHBI, HA KAaTHOHBI

METaJUIOB U KATHOH aMMOHUS
Paznen 3. TeopeTuueckne 0OCHOBbI OPTAHMYECKOH XUMHH
Tema 3.1. Coaep:xxanue y4eOHOro MmarepuaJia OK 01
Knaccuduxanus, [IpenmeT oprannyeckoil XUMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHUE B MOJYyYEHUH HOBBIX
CTPOEHHE U |BELIECTB U MaTepuasoB. Teopus CTpoeHMsI opraHudeckux coequHenuit A.M. Byrtieposa, eé
HOMEHKJIaTypa OCHOBHbIE MoJ0XKeHUsA. CTpYKTypHbIe (POPMYJIbI OpraHMYEeCKUX BelecTB. ['oMonorus, usoMepus.




OpPraHn4C€CKuUX BCIICCTB

XHUMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHUX: KPATHBIE CBS3H, G- U T-CBS3U.

IIpencraBiaenne o KinaccupuKauy OpraHuYeckux BemiecTB. HoMeHknaTypa OpraHm4eckux
COeIMHEHUH (crucTeMaTU4ecKas) U TpUBHAIbHbIE HA3BaHMsI BXKHEUIINX MPEACTaBUTENEH KIaccoB
OpPraHUYEeCKUX BELIECTB

HpaKaneCRne 3aHATUA

[TpakTrueckas padora NeS. «HomeHKIIaTypa OpraHuYECKUX BEIIECTBY.

OsznakomiieHne ¢ oOpa3llaMM OpraHMYECKUX BEIIECTB W MaTepuajlaMd Ha HX OCHOBE,
MOJIEJTMPOBAHUE MOJIEKYJI OPraHUYECKHX BELECTB, HAOIIOCHHE U OMUCAHKE IEMOHCTPAIIMOHHBIX
OIBITOB IO MPEBPALICHUIO OPraHUYECKHUX BEILECTB PU HarpeBaHuM (IUIaBIeHUE, OOyTIMBaHUE U
ropenue). CoctaBieHHe MOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB, MCIOJB3YSl UX Ha3BaHUSA [0 CHUCTEMATUYECKOM M TpUBHAIbHOU
HOMEHKJIaType (3TWJIeH, aleTuiieH, TaulepuH, ¢eHon, GopMaibAeru, YKCyCHas KHCIIOTa,
rnuH). PacueTsl npocreiinieil popMyiibl OpraHUYeCKOM MOJEKYJbl, UCXOJ U3 3JIEMEHTHOIO
cocraga (B %)

JlaGopaTopHbIe 3aHATHSA

Jlaboparopuass pabora No5. CocraBlieHHE CXEM pPEaKIui, XapaKTePU3YIOIIUX XUMHYCCKHE
CBOWCTBA OPraHUYECKUX COEAMHEHUHN OTIENbHBIX KiaaccoB. CrocoObl X MOMYyYSHHs M Ha3BaHHE
OpPraHWYECKUX COCIUHEHHH 10 TPUBHAIBHOM WM MEXKIYHApPOAHOM CHUCTEMaTUYECKON
HOMEHKJIaType.

Pemenne mnpakTHKO-OpUEHTHUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN Ha CBOWCTBA OPraHUYECKHX
COEIMHEHUH OTAEIBHBIX KJIACCOB

Paznen 4. YraeBogopon

bl

10

Tema 4.1.

Conep:xxanue y4eOHOro MarepuaJia

YrneBomopoabpl M HX
MPUPOJHBIE UCTOYHUKHU

[IpenenbHbIE YIIEBOAOPO/IbI (AIKaHBI): COCTAB U CTPOEHHE, TOMOJIOTUYECKUH psJl. MeTaH U 3TaH:
COCTaB, CTpOEHHE, (pU3MUECKHEe M XUMHUUYECKHUE CBOWCTBA (pEakiMM 3aMElIeHUs U TOPEHUs),
MIOJIyYE€HUE U TPUMEHEHHE.

HenpenenbHble yrieBoaopos! (aIKeHbI, ajJKaIueHbl, aTKUHBI).

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKHI pPsii. DTWIEH U NPONWIEH: COCTAaB, CTPOCHHUE,
buznyeckne U XMMHYECKHe CBOWCTBA (peakIy THIPUPOBAHUS, TaJOTeHUPOBAHUS, THIpaTallly,
OKHCJIEHHA U TIOJUMEPU3ALINN) TIOJTyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u metmnOyraauen-1,3, XUMHUYECKOe CTpOEHHUE, CBOMCTBa (peakius
MOJIMMEPU3ALNH ), IPUMEHEHHUE (A1 CUHTE3a IPUPOIHOTO U CUHTETUYECKOTO KayuyKa U PE3UHBI).
AJKMHBI: COCTaB W OCOOEGHHOCTH CTPOCHHUS, TOMOJOTUYECKHH psl. AIETUJIICH: COCTaB,
XUMHUYECKOE CTpOeHHE, (U3UUYECKHEe M XHMHYECKHE CBOMCTBAa (peakiuu THIPUPOBAHUS,

TaJIOTEHUPOBAHUS, THApATallud  TOPEHUs), TMOJy4eHHe W  [pUMEHEHHE  (MCTOYHUK

OK 01
OK 02
OK 04
I1K 4.7
IK 2.7
I1K 2.7
I1K 3.7
IIK 3.1




BBICOKOTCMIICPATYPHOTO INIAMCHU [JIA CBAPKU U PE3KU MeTaJIJIOB)

ApoMaTudecKue yriieBoJopOabl (apeHbl). beH30m u TOomyol: cocTtaB, CTpoeHHe, (HU3HYECKHE U
XMMHYECKHE CBOMCTBA (pEaKIMK T'ajJOrCHUPOBAHMS W HUTPOBAHUs), TIOJTyYCHUE U MPUMCHEHHE.
ToKCMYHOCTh apeHOB (BIUsSHUE OCH30Ja Ha OpPraHU3M 4YelloBeKa). [ eHeThdeckast CBsI3b MEXKIY
YIIJIEBOAOPOAAMH, IPUHAUICKAITIMHE K PA3JIMYHBIM KIIACCAM.

[TpupoaHble UCTOUHUKHU YriaeBoA0poAoB. [Ipupoauslii ra3 u nomyrueie HedTsHbIe ra3el. HedTs n 2

e€¢ mnpoucxoxnaenue. CrocoObl mepepadOTKu He(THU: MEeperoHKa, KPEKUHT (TePMHUYECKUU,

KataauTuueckuit), nuponu3. IlpoaykTel nepepaboTtku  HedTH, HX NPUMEHEHUE B

MPOMBINUICHHOCTH U B ObITY. KaMeHHBIN yroiib M MPOAYKTHI €ro nepepaboTKu
Tema 4.2. Conep:xxanue y4eGHOro Marepuasia 4 OK 02
Ouzuko-xumuueckue  |JlabopaTopHble 3aHATHSA OK 04
CBOMCTBA JlabopaTtopHast pabota Ne6 «CBoiicTBa yriieBOJ0OPOIOBY. 5
YIJI€BOAOPOAOB TpuBuaneHas ¥ MeXAyHapOIHas HOMEHKJIATypa, XMMHYECKHE CBOICTBA, CIOCOOBI MOTYyYEHUS

YIJ1€BOAOPOAOB.

Jlaboparopuas pabora No7 «llomyueHue 3THIIeHA U H3yYEHHE €ro CBOWCTB» MozenupoBaHUe

MOJIEKYJ U XMMHUYECKHX MPEBPAIeHUH YIIIeBOJOPOIOB (Ha MpUMeEpe ITaHa, STHUIIEHA, alleTUIIeHa 2

U JIp.) U TaJIOT€HONPON3BOIHBIX
Paznen 5. Kuciaopoaoconep:xaiue opranudeckue coelMmHeHus! 14
Tema 5.1. Conep:xanue y4eOHOro MarepuaJia 2 OK 01
Crnuptsl. denon [IpenenbHbIE OJHOATOMHBIE CUPTHI (METAHOJ M ATAHOJ): CTPOEHUE, PU3NUYECKHE U XMMHUUYECKHE OK 07

CBOWCTBa (peaklUu C aKTUBHBIMH MeETaJUIaMH, TaJOr€HOBOJIOPOJaMM, TOpEHHE), MPUMEHEHHE.

BonoponHbie cBsizu MeXIy MOJEKyJaMu cOupToB. PU3MOJIIOTMYECKOE AEWCTBHE METaHoJa U

ATaHOJAa Ha OPraHU3M 4Y€JIOBEKa.

MHoroaromMHbie COUPTHI (STUJICHIVIMKOIL U TIUIEPUH): CTpOeHHE, (U3HUECKHe U XMMHUUYECKHe 2

CBOMCTBa (B3aMMOJEHCTBHE CO WICJIOYHBIMM METaJlIaMHM, KadeCTBEHHas peakius Ha

MHOTOaTOMHBIE CNIUPTHI). DPUNOJIOTUYECKOE AEWCTBHE Ha OpraHu3M uesnoBeka. lIpuMenenue

[JIALIEPUHA U STHIICHTJINKOJIS.

®enon. CtpoeHne MOJICKYJbI, (PU3NUECKHE W XUMHYECKHE CBOWCTBa (eHoma. TOKCHYHOCTh

denona, ero hu3MoOIOrNYECKOe NeHCTBUE Ha OpraHu3M desoBeka. [Ilpumenenue genona
Tema 5.2. Conep:xxanue y4eOHOro Marepuasia 2 OK 01
AJbOEruan. Anpaerunipl M KETOHBI ((opManblIeruji, arerajibJeTHi, AaleToH): CTpoeHue, (QUu3udecKue u OK 02
KapOoHOBBIE KHCTIOTEL. | XMMHYECKHE CBOMCTBA (PEaKIMU OKHCICHWsS M BOCCTAHOBJEHMs, KAueCTBEHHBIE DPEAKIUH), OK 04
Crnoxubie 3¢upbl MIOJIy4YEHUE U IPUMEHEHHE. 2

OOHOOCHOBHBIE TIpeleNbHble KapOOHOBBIE KHUCIOTHI (MypaBbUHAas M YKCYCHAs KHUCIJOTHI):
CTpoeHHe, (U3MUECKHe W XUMHUYECKHe CBoiicTBa (0OIHMe CBOMCTBAa KHCIOT, pEaKIHs




sTepudUKanM), TMojydeHHue U mnpumeHeHue. CreapuHOBas U OJIEMHOBAas KHUCJIOTBHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE TENUCTBUE.

Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['Maponn3 ciaoxHbIX 3¢upoB. JXKupsl.
I'mapoinns xupos. Ilpumenenune xupoB. buonoruyeckas posib KUPOB

Tema 5.3.
VriaeBoasl

Conep:xanue y4eGHOro MaTrepuasia

VYrneBoabl: cocTaB, KiaccuuUKalus YriaeBoJOB (MOHO-, AM- W MOJHcaxapuibl). [rokoza —
NPOCTEHIINKA MOHOCAaXapHJ: OCOOCHHOCTH CTPOCHUS MOJICKYJNbI, (PU3NUYECKHEe M XUMUYECKHE
CBOICTBa TJIOKO3bI (B3auMmomelictBue ¢ ruapokcuaoM Meau (II), oxucnenwe amMmuayHbBIM
pactBopoMm okcujna cepedpa (1), BoccranoBieHue, OpoKEHUE TIIOKO3bI), HAXOXKACHUE B MPUPOJIE,
NPUMEHEHUE TJIFOKO3bl, OHOJOTHYECKas pOJib B JKU3HENEATEIBHOCTH OpraHu3Ma uYeloBeKa.
®orocunTe3. PpyKkTO3a KaK U30MEP IITHOKO3bI.

Caxapo3za — mpeacTaBUTENb IUCAXapHIOB, TUIPOIM3 Caxaposbl, HaXOXKIEHUE B MPUPONE U
pUMEHEHHE.

[Tonucaxapuapl: Kpaxmal M IEJUII0J03a Kak NpUpOHbIe moiuMmepbl. CTpoeHue Kpaxmana u
[EJUTIOJIO3BI, (PU3NUECKHE M XUMHUYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, KaYeCTBEHHAs PEaKIIHs C
Ho/om)

OK 01
OK 02
OK 04

Tema 5.4.
DOHU3NKO-XUMHUYECKHE
CBOMCTBA
KHUCJIOPOJIOCOAEPKALUX
OpraHUYEeCKUX
COCTUHEHMI

Conep:xanue y4eOHOro MmarepuaJia

HpaKTuqecm[e 3aHATUA

[Ipaktuueckass pabora Ne6. «HomeHkiatypa  KHCIOPOIOCOJEPKAIIUX  OPTaHMUYECKHUX
COCIMHEHUI».

TpuBuanbHass ¥ MEXIyHapoJHAas HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CIOCOOBI MOIy4YEHUS
CIUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U 2PHUPOB, aldbJACTHAOB U KeTOHOB. COCTaBICHUE CXEM
peakiuii (B TOM YHCIE IO MPEAJIOKEHHBIM II€TIoYKaM IpeBpallleHuil), XapaKTepU3YOIINX
XUMUYECKHE CBOMCTBA KUCIOPOAOCOACPIKAITUX OPTraHMUECKUX COSUHEHUN

JlabopaTopHble 3aHATHS

JlaGopatopHasi pabota Ne§. «Xumuueckue M (PU3NYECKHE CBOMCTBA KHCIOPOAOCOICPIKALINX
OpPTaHUYECKUX COCIUHEHUS.

[IpoBenenue, HaOMIOJEHHE W ONUCAHME JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KaueCTBEHHbIE PEaKLUUU OJHOATOMHBIX CHUPTOB (OKucieHue sTaHosna okcugom wmeau (II)),
MHOT'OAQTOMHBIX CIIUPTOB (B3auMoJjieiicTBUe riuuepuHa ¢ rujapokcugoM meau (1)), anpaerumon
(okuciieHne aMMHa4dHbBIM pacTBopoM okcuma cepeopa(l) u  rumpokcumom wmemm (I,
B3aMMOJIEMCTBHE KpaxMaJla ¢ 10JJOM), U3yUYE€HUE CBOWCTB pacTBOpa YKCYCHOW KHCIIOTHI

OK 01
OK 02
OK 04

Paznen 6. A3oTcoaep kamme opranHndecKue coeJuHEeHHs

I

Tema 6.1.

\ Conep:kanue yueOHOro MaTepuaJia

o

OK 01




AMUHBIL. AMUHBI: METUJIAMHH — MPOCTEUIINI MpeACTaBUTENb aMHUHOB: COCTaB, XUMHYECKOE CTPOCHHE, OK 02
AMUHOKHCIIOTHI. ¢du3nUecKkre 1 XUMUYECKHE CBOWCTBA, HAX0XK/ICHHE B TIPUPOJIE. OK 04
benku AMUHOKHCIOTH Kak amM(OTepHble OpraHuyeckue coeauHeHus. Dusznueckue U XUMHUYECKHE
CBOMCTBa aMHUHOKUCIOT (HAa MpuUMepe TriaunuHa). buomoruueckoe 3HAUYEHHE aMUHOKHUCIOT.
INenTuner.
benku kak mpupojHbsie moaumepsl. [lepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OEIKOB.
XHMHYEeCKHe CBOWCTBA OENIKOB: THAPOIIN3, JeHATypallks, KaYeCTBEHHbIE pEeaKIIMU Ha OeIKU
IIpakTHYyecKkue 3aHATHSA
[TpakTuueckas pabota No7. «CBOMCTBa a30TOCOIEPKAIINX OPTraHUYECKUX COSAMHEHUID.
®du3nuecKue 1 XMMUYECKHE CBOMCTBA aMUHOB (PEAKIIMK C KUCIOTaMHU U TOPEHUS) U aMHUHOKHUCIIOT
(na mpumepe raunuHa). HaGnrogeHue u onucaHue JEMOHCTPAIMOHHBIX OIBITOB: JeHATypalus
OCJIKOB TP HArpeBaHUMU, IIBETHHIC PEAKIINN OCIKOB
Pa3nes 7. BoicokomMoJieKyJ/IsipHbIe COeIUHEHHU S
Tema 7.1. Conep:xxanue y4eOHOro MarepuaJia OK 01
[Tnactmacchl. JlabopaTopHbie 3aHATHA OK 02
Kayayku. Bonokna JlaboparopHas pabora Ne9. «CuHTe3, aHanM3 © KIAacCUPUKALUA BBICOKOMOIEKYISIPHBIX OK 04
COeIMHEHU I1IK 4.7
OCHOBHBIE TIOHATHUS XHMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHUN: MOHOMEp, IOJIUMED, 1K 2.7
CTPYKTYpHOE 3BEHO, CTENEeHb NOJUMEpU3alUM, CPEeIHSAs MOoJeKylnspHas Macca. OCHOBHbBIE IIK 2.7
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN — TIOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS. IIK 3.7
OznakomieHne ¢ obOpa3liaMud TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC, KaydyKOB: IIK 3.1
MJIaCTMACChl (TTOJIMATUIIEH, TOJUTIPOIUIICH, MOJUBUHWIXJIOPHU, MOJUCTUPOI); HATYypaIbHBIN U
CUHTETHUYECKHE Kayuyku (OyTaaueHOBBIN, XJIOPOIPEHOBBIH M HW30MPEHOBBIN); BOJIOKHA
(HaTypasibHble (XJIOMOK, IIEepPCTh, MIENK), HCKYCCTBEHHbIE (aleTaTHOE BOJIOKHO, BHCKO3a),
CUHTETHYECKHE (KalpoH U JIABCaH)
IIpodeccnonaibHO OPHEHTHPOBAHHOE CO/IePKAHME (COePKAHME TPUKJIATHOTO MOTYJIs)
Pa3nen 8. Xumus B ObITY U MPOU3BO/ICTBEHHON 1eSIT€IbHOCTH YeJIOBEKA OK 01
Tema 8.1. Conep:xxanue y4eOHOro MaTepuasia OK 02
XuMuieckue [TpaBuiia HKOJOTMYECKU IEI€CO00Pa3HOr0 TMOBEACHUS B OBITY W TPYAOBOH AEATETHLHOCTH B OK 04
TEXHOJIOTUH B| LIEJIIX COXpPAaHEHUS CBOEr0 3I0pOBbsi M OKpY)KalIled MNPUPOAHON cCpefbl, OMAaCHOCTb OK 07
MIOBCETHEBHOM 1| BO3JICHCTBUS HA JKUBBICE OpPraHU3Mbl OPTaHWYECKHUX BEIIECTB  OTHEIBHBIX  KJIACCOB 1K 4.7
npodeccrnoHaTbHOM (YryieBoiopoabl, CHHUPTHI, (EHONBI, XJIOPOPTAaHUYECKHUE MPOM3BOJHBIC, AaTbICTHABI W Ip.), 1K 2.7
JEATEILHOCTH YEJIOBEKA | MTOKAa3aTelb MPEAeIbHO TOMYCTUMON KOHIIEHTPAIIMU U €T0 UCIIOJIb30BaHHUE. 1K 2.7
Ponp xumum B 00OECHEYEHHH HKOJIOTHYECKOW, IHEPreTHUECKON M THUIIEBOH O€30MacHOCTH, I1K 3.7




pasBUTMM  MEIULMHBI, CO3/JaHUM HOBBIX MaTepuagoB (B  3aBUCHUMOCTH OT BHJA
npoeCCUOHATBHON JIEITENbHOCTH ), HOBBIX HCTOYHHKOB YHEPTUU (AIbTEPHATUBHBIC HCTOYHHUKH
sHeprun). IloHATHE O HaydyHBIX MeETOJaX IIO3HAHUS BEUIECTB M XMMUYECKHUX PEAKLUH.
[IpencraBiaenus 00 OOIMX HAYyYHBIX MPUHIMIIAX HPOMBIIIJICHHOTO TOJXYYEHHUS BaKHEUIIMX
BEIIECTB (Ha MpUMepax MPOU3BOICTBA AMMHUAKA, CEPHOI KHCIIOThI, METAHOJIA).

XuMHUsLT ¥ 3/I0pOBbE 4YENIOBEKAa: MpaBWiia OE30MacHOTO HCIOJIb30BAaHMS JICKAPCTBEHHBIX
IpenapaToB, OBITOBOM XMMHUU B IIOBCEIHEBHON XKHU3HU

HpaKaneCRne 3aHATUA

[Tpaktuyeckas pabGora Ne8. «lIpuMeHeHME XMUMHMYECKMX BEIIECTB M TEXHOJOIMH C y4eToM
Oynymiei mpopecCHOHATBHON ACSITETLHOCTI.

Pemenue keifc-3ajau 1o Temam: MHIIEBbIE MPOMYKTHI, OCHOBBI PAIMOHAIBHOTO IUTaHMA,
BaXHEHIINE CTPOUTENIbHbIE M  KOHCTPYKLIMOHHBIE MaTepuajbl, CEJIbCKOXO3SICTBEHHOE
IPOM3BOJICTBO, KPAacKH, CTEKJIO, KepaMHKa, MaTepuasibl JUIsl 3JEKTPOHHMKH, HaHOMaTepHalbl,
TEKCTHJIbHBIE BOJIOKHA, HMCTOYHHUKH OSHEPTHH, OPTraHMYECKWe W MHHEpalbHBIE YIOOpEHHs,
JIeKapCTBEHHbIE M KOCMETHUYECKUE IpenapaThl, ObITOBAs XMMHMs, MaTepUallbl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

[Tpaktuyeckas padota Ne9. 3amura: [IpencraBnenue pe3ynbTaToB pelieHus Kelc-3a1ad B popme
MUHU-/I0KJIa/1a (JONyCKaeTcs NCI0JIb30BaHNUE Ipa)UUeCKUX U MPE3CHTAIMOHHBIX MATEPHAJIOB)

IIK 3.1

IIpome:xxyTouHasi aTTecTauus MO AMcUMILUIUHE (TUdPEpEeHIIMPOBAHHBIN 3a4€T)

Bcero
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3. YCJIOBUSI PEAJTU3ALIMU TPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCLATLTUHBI

3.1. TpebGoBanus K MUHUMAJILHOMY MaTePUAJIbLHO-TEXHUYECKOMY 00ecedeHUuIo

Jljis peanuzanuy IporpaMMbl JUCIHUIUTAHBL JOJDKHBI OBITh MPETYCMOTPEHBI CIICTYIOIINE
CHenuagbHbIe TIOMCIICHMs: Yy4YeOHBIM KaOWHET XUMHUU W/WIUW y4eOHOH XUMHUYECKOM
nabopaTopum.

O6opynoBanue yuyeOHOTO KaOWHeTa (HarIsaHbIe MOCOOWS): HaOOPHI IMIAPOCTEPIKHEBBIX
MoOJIeNIell MOJIEKYJ, MOJENN KPUCTAIUIMYECKUX PEHIETOK, KOJUICKIMH MPOCTBIX M CIOMXKHBIX
BEUIECTB W/WJIM KOJUICKIIMH IOJIMMEPOB; KOJUIEKLMS TOPHBIX TMOPOJ M MUHEpPAJoB, Tabiula
Menpeneesa, yueOHbie GriibMbI, IU(HPOBBIE 00PA30BATEIHLHBIC PECYPCHI.

TexHuyeckue cpencTBa OOydYeHHUS: KOMIBIOTEDP C YCTPOICTBaAaMH BOCIPOU3BEACHUS
3ByKa, MPUHTEP, MYIbTUMEAHA-TIPOCKTOP C 3KPaHOM, MYJIbTHMEIUHHAS JOCKa, YKasKa -
Mpe3eHTep AJIs MPEe3eHTAIIHA.

O6opynoBanne abopaTopuu u paboOUYMX MECT JIa0OpPaTOPHH: MEH3YPKH, IHICTKH -
KareJbHUIbl, TEPMOMETPBI, MUKPOCKOII, JYIbI, MPEAMETHBIE U MOKPOBHBIE CTEKJIA, MJIAHILIETHI
JUIS KamelbHBIX peakuii, (QuibTpoBaibHas Oymara, MpPOMBIBAIKH, CTEKJISHHBIC MPOOUPKH,
pe3uHOBbIe TNPOOKH, (oHApUKH, HAOOp PEAKTUBOB, CTEKJISIHHbIE NAJIOYKH, IITATHUBBI JIJIS
MPOOUPOK; MEPHBIC IIWIMHPHI, BOPOHKU CTCKJISTHHBIC, BOPOHKH JICTUTEIbHBIC [IJIMHIPUICCKIC
(50-100 mu), crynku ¢ mectukoM, (aphopoBbie YAIIKH, MHHIETHI, (GUIBTPbI OyMa)KHbIC, BaTa,
MapJisi, 4YacoBbIe CTEKJA, DSJICKTPOIUTUTKH, JaOOpaTOpHbIE IITATUBBL, CIIMPTOBBIE TOPEJKH,
CIUYKH, MPUOOp Ui MOTYYeHHs Ta30B (UM MPOOHpKa ¢ ra300TBOAHON TPYOKOIl), mepkaTenu
IUTSE IPOOUPOK, CKIISTHKH JUISL XpaHCHHsI PEaKTUBOB, Pa3JaTOYHBIC JIOTKH; XHMHUECKAE CTAKaAHBI
(50, 100 1 200 mun); mmaTenyu; MUHIETHI; TUTENbHBIEC UL, CEKYHOMEPHI (TaiiMepbl), MEpHbIC
npobupku (Ha 10-20 M) u mepHbie koaowl (2 5, 50, 100 u 200 mu), BoxsHas OaHs (WU
TEPMOCTAT), CTEKJSHHBIC TMaJOYKW; KOHMYECKHWE KoaObl ans tutpoBanus (50 u 100 mm);
WHJMKATOPHBIC TIOJOCKH Ui omnpenencHuss pH w  cTanmapTHas WHAWKATOpHAs IIIKaia;
yHHUBEpCaTbHBINA HHANKATOP; uneTku Ha 1, 10, 50 M (unm no3atopst Ha 1, 5 u 10 mi), GropeTku
JUISL TATpOBaHUs, MeauuuHckue mnpunsl Ha 100-150 mui, mabopaTopHble W/MIKM aHAIUTUYECKUE
Bechl, pH-MeTpsl, CylmmibHbIHN mKad, u Ap. 1abopaTopHOE 000pyAOBaHUE.

3.2. HndopmanmnonHoe obecrnevyeHne peain3alii NporpaMmMbl

1. Jia peanuszauuu nporpaMMbl OMONIMOTEUHBIH (OHA 00pa3oBaTENbHON OpraHU3ALUU
JIOJKEH UMETh TeUaTHbIe W/UIN SJIEKTPOHHBIE 00pa3oBaTelbHbIEe U HH(POPMALIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE ISl MCIIOJIB30BaHUS B 00Pa30BaTEIbHOM IIPOIIECCE, HE CTapIle IISITH JIET C
MOMEHTA U3/IaHusl.

2. Pexomenayemble TiedyaTHBIE W3MAaHMS [0 pealu3anuu  0011eo0pa3oBaTEIHHOM
JUCIUIUTAHBI TIPEICTABICHBI B METOUYECKIX PEKOMEHIAIUSAX 110 OPTaHU3aluy 00yUeHHsI.
3.2.1. O0s13aTeJIbHbIE MeYaTHbIE N3IAHUA

1. Ta6puensn, O. C. Xummsa. 10 xn. [Tekcr] : yueOnmk: 6a3oBbiii ypoBennr / O. C.
["abpuensH. - 6-e u3n., crepeotun. - M. : [lpoda, 2018. - 191,[1] c.

2. Taopuensa, O. C. Xwmms. 11 xir. [Tekcr] : ydeOnmk: Gasomeiid ypoerb / O. C.
["abpuensn. - 4-e u3n., crepeorn. - M. : JIpoda, 2018. - 223, [1] c.

3. MapreinoBa, T. B. Xumus : yue6uuk u npaxktuxkym s CI1IO / T. B. MapteiHosa, U. B.
AptamonoBa, E. b. T'ogynos ; mox pen. T. B. MaprteiHoBoii. — M. : U3parenscTBO
FOpaiit, 2018. — 393 c.

4. Mocksa, B. B. Oprannyeckas xumusi: 6a3oBble NPUHIMIILI | yueOHOe nocodue st CI1O
/ B. B. MockBa. — 2-¢ uzn. — M. : U3narensctBo IOpaiit, 2018. — 143 c.

5. Hlep6axos, B. B. Heopranuueckas xumusi. Borpock! u 3a1aun : yaeoHOe mocodue st
CIIO / B. B. Illep6akoB, A. A. ®upep, H. H. bBap6oTtuna. — 2-e u3., ucrp. u gomn. — M.
: U3parensctBo HOpaiit, 2018. — 107 ¢. — (Cepus : IIpodeccronansaoe oOpa3oBanHmue).

3.2.2. DJIeKTPOHHbIE U3TAHUS
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1. AnapsaeB, A. . O6mas xumus : yaeOHOE TTocoOue Il CpeaHero mpodeccHoHaIbHOTO
obpazoBanus / A. U. Anapues, JI. . Aponuna. — 2-e usn., ucrp. u gon. — MockBa :
WznarensctBo FOpaiit, 2025. — 123 ¢. — (IIpodeccuonanbroe obpazoBanue). — ISBN
978-5-534-20438-4. — Tekcr : snexktponHblit // OOpa3oBarenbHas miardpopma HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/558158

2. BmmuBkoB, A. A. Opranuueckast XuMus. 3a7a4d U YIPOKHEHHS | YICOHUK JJIs1 CPETHETO
npodeccuonaibHOro oopazoanusi / A. A. BumBko, A. B. IlectoB ; mom Hay4HOU

penakuueit B. SI. CocnoBckux. — MockBa : U3aarensctBo FOpaiit, 2025. — 344 ¢. —
(ITpodeccuonanvuoe ob6pazoBanue). — ISBN 978-5-534-01619-2. — Tekcrt
anektpoHHbli  //  OOpa3oBatenbHas miatdopma HOpait [caiit]. —  URL:

https://urait.ru/bcode/562985

3. Mocksa, B. B. Oprannueckas xumus: 0a30Bble MPUHIMIBI : YICOHUK AJI CPETHETO
npodeccuonanbHoro obpazoBanms / B. B. MockBa. — 2-¢ m3a. — MockBa :
WznatenscrBo HOpaiit, 2025. — 143 ¢. — (IIpodeccnonansnoe obpazosanue). — ISBN
978-5-534-09420-6. — Texkct : anektponHsblii / ObpazoBatenbHas miardopma KOpaiit
[caiit]. — URL.: https://urait.ru/bcode/563929
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4. KOHTPO.JIb 1 OIEHKA PE3YJ/JIbTATOB OCBOEHUI
OBIIEOBPA30OBATEJBHOU JUCIHUIIJIMHBbI

KoHTponb © OIEHKa pe3ylbTaTOB OCBOCHHS 001Ie00pa3oBaTeIbHON TUCIIUTUTHMHBI

PacKphIBAaIOTCS Yepe3 JUCHUIUTMHAPHBIE PE3Y/IbTaThl, HANIPaBJICHHbIE HA (HOPMUPOBAHHE OOIINX

n HpO(i)eCCI/IOHaJ'II)HBIX KOMHCTCHHI/Iﬁ I10 pasaciiaM U TEMaM COACPIKaHHUA yqe6Horo MarcepuaJia.

Oobmas/npogeccnonaibHast

Tun oneHoYHBIX

00 U3MEHEHUH KJIMMaTa, TPUHIUITBI
OepexIIMBOro MPOU3BOICTBA, 3P (HEKTUBHO
JIEIICTBOBATh B UPE3BbIUANHBIX CUTYaIUSIX

Pa3nen/Tema .
KOMITeTeHIIM s MepONpPUATHI
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 Ipo(eCCUOHATILHON JIEATEITBHOCTH Tema 2.1,2.2
NPUMEHHUTEIBHO K pa3InYHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 02. crionp30BaTh COBPEMEHHBIC Tema 1.2, 1.4, TeCTHp? BaHue
Cpe/CTBa MOUCKa, aHAJIM3a 1 1.6,1.7 gCTHHH orpoc
WHTEpIpeTanuy HHPOPMAILIUH, U Tema 2.1, 2.2 CLICHUC paCCTHBIX 3a/124
nH(pOpMAIIMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 Habmiozenne 3a xon0mM
BBITIOJIHCHHMS 33124 TPOECCHOHATLHON Tema 5.2-5.4 BBITIOHCHHA HPAKTHKO™
ESITEBHOCTH Tena 6.1 OPUEHTUPOBAHHBIX 33 JaHHH
Tema 7.1 [Ipencrasnenue
Tema 8.1 pe3yabTaToB
OK 04, Tena 1.7 MPAKTUICCKHUX H
D¢ heKTUBHO B3aUMOIEUCTBOBATH U Tema2.1,2.2 Jﬁa60§) aTOIf; B;?HE;EIOT
paboTaTh B KOJUIEKTHBE U KOMaH/IE Tema 4.1, 4.2 POBEACHHE eerore
Tema 5.2-5.4 IKCIICPUMEHTA
Tema 6.1 Bremmonnenue
Tema 7.1 KOHTPOJILHBIX
Tema 8.1 pabor 1o
OK 07. CozelicTBOBAaTh COXPaHEHUIO Tema 1.7 1(:))a3nenaM AMCIHTUIHBL
OKpPY’KaIOILEH Cpensl, Tema 5.1 HOHKa CaMOCTORTEIBHO
BBLIIOJIHEHHBIX 3aaHUN
pecypcocOepexeHnto, MpuMeHsaTh 3Hanuss | Tema 8.1

[1K 4.7, 11K 2.7, 1K 2.7, I1K 3.7
OpranuzoBbIBaTh U 00€CIeUMBAaTh
JIEMCTBUSI TOAUYMHEHHBIX WICHOB dKUIIaXka
CyJIHa 10 IPEYIPEXKICHUIO U
IIPEAOTBPALIECHUIO 3arPSI3HEHNS BOAHOU
Cpensbl

Tema 1.2,1.6, 1.7
Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1

I1K 3.1 IlmannpoBath 1 OpraHN30BBIBATH
paboTy MO TPaHCHOPTHO-JIOTUCTUYECKOMY
00CITy’)KMBaHUIO B chepe TPy30BBIX
NIEPEBO30K.

Tema 1.2,1.6, 1.7
Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1

3amnuTa peneHus Kenc-
3ajad (c yuetom Oyayen
npodeccrnoHaTbHOM
NEeSITENIbHOCTH)
Brmonaenne 3aganuin
IIPOMEXYTOYHOU
aTTecTaluu
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