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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
o0mieo0pa3oBaTeIbHOM ILMKJIE Y4eOHOro IUIaHAa OCHOBHOM mpodeccroHalbHON 00pa3oBaTenbHOM
nporpammel 26.02.01 DxkcrryaTanus BHYTpEHHUX BOAHBIX IyTed, 26.02.03 CynoBoxnenue, 26.02.05
OKCIUTyaTalMsi  CYAOBBIX  JHEPreTMYECKMX  YCTaHOBOK, 26.02.06 DkcryaTtanus  CyA0BOrO
3IIEKTPOOOOPYIOBaHUS M cpelacTB aBTomMatuku, 23.02.01 Opranuzamus nepeBO30K W YIpaBICHHE Ha
TpaHcnopTte (Ha BOJHOM TPAHCIIOPTE).

Tpyn0oeMKOCTh TUCHUILTHHBI «XUMU» Ha 0230BOM YPOBHE COCTaBJIseT 72 yaca, U3 KOTOpbIX 64
yaca — 0a3oBbId MOAYJb (6 pa3menoB) M 8 4acOB — MPUKIAIHON Moayib (1 pasmen), BKIFOYAOUTUN
IIPAKTUKO-OPUEHTUPOBAHHOE COZIEpKaHNE KOHKPETHOM mpodeccuu.

[TpuknanHoil MOAYNb BKIIOYAET paznen § «Xumusi B ObITY M MIPOU3BOJICTBEHHOM JESATENbHOCTU
YEJI0BEKa», KOTOPBIM pealu3yercs Il BCEX CIEMaTbHOCTE METOJIOM PEMIEHUs KEHCOB, CBSI3aHHBIX C
9KOJIOTHYECKON 0e30MacHOCTBI0O M OICHKOW TMOCIHEACTBHI OBITOBOW UM  MPOU3BOJICTBEHHOM
NeSITEIbHOCTH,  COOTBETCTBYIOIIEH  OTpacisiM  Oyaymieid  mpodecCHOHANbHOM — JIeATEIbHOCTH
00yYaroIuxcsl.

1.2. enu u niaHupyembie pe3yJabTaThl 0CBOEHUS TUCHUILINHBI

1.2.1. Ileau u 3a7a4M AUCHUAILIHHBI

Copepxanue mporpammbl 00II€00pa30BaTENbHON TUCHUIUIMHBI «XHUMHS» HAlpaBiIeHO Ha
JIOCTMKEHUE CIEAYIOUIUX LeJIei:

- dbopMupoBaHHE CHCTEMbl XHMHUYECKHX 3HAHUW KaK BaKHEUIIEH cocTaBstoLIei
€CTECTBECHHO-HAYYHON KapTHHBl MHpPAa, B OCHOBE KOTOPOM JI&KAaT KJIIOYEBbIE IOHATHS,
(¢yHIaMeHTallbHbIE 3aKOHbI M TEOPUM XHMMHH, OCBOCHME SI3bIKa HAyKH, YCBOEGHHE W IOHUMaHHUE
CYIIHOCTH JIOCTYNHBIX OOOOIIEHHH MHPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJIEHHE C HCTOpUEH HX
Pa3BUTHS U CTAHOBJICHUS;

- (dbopMHpOBaHUE U pa3BUTHE MPEICTABICHUI O HayyHBIX METO/JaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peaKuil, HEOOXOAUMBIX JJIsl IPHOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B MUPE BELIECTB U
XUMHUYECKHX SBJICHUM, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUYECKOM U TOBCEIHEBHOM JKNU3HY,

- pa3sBUTHE YMEHHUH U CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJEHHEM U
OOBSICHEHHEM XUMHMYECKOI0 HKCIEPUMEHTa, COOJI0JeHHMEM TMpaBHJ 0O€30IacHOro oOpalieHust ¢
BEIIIECTBAMH.

3agauu AMCHUILINHBI:

1) chopMUpOBAaTh NMOHMMAHHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHX IPOIECCOB U
SIBJICHUH B OKpYXKaloOIIEeW cpesie, a TAKXKE UX CBA3b C LIEJOCTHOW HAaydyHOH KapTHHON MHMpa U JAPYTUMU
€CTECTBEHHBIMU HayKaMH;

2) pa3sBUTh YMEHHUS COCTaBIATH (HOPMYJbl HEOPraHMYECKHMX M OPraHHYECKHUX BEIIECTB,
YpaBHEHUS XMMHUYECKUX PEaKIHi, 0OBACHATh UX CMBICI, UHTEPIPETUPOBATH PE3YyIbTaThl XUMUYECKUX
JKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKM MPOBEACHUS MPOCTEUIINX XUMHYECKHX HKCIEPUMEHTaTbHBIX
UCCIIEIOBaHUI € COOJIOACHHEM MpaBuil 0e30macHOro oOpalleHHs C BelleCTBaMU M Ja0OpaTOPHBIM
00opynoBaHUEM;

4) pPa3BUTHh YMEHHs HAXOJUTh, aHAIM3UPOBATH U UCIOJIb30BATH HHPOPMALIUIO XUMHUYECKOTO
XapakTepa M3 pa3nYHbIX MH()OPMAIMOHHBIX MCTOYHMKOB, BKJIIOYas Y4EOHYIO JIUTEpaTypy, Hay4dHbIE
nyOJIMKaluU U UHTEPHET-PECYPCHI;

5) chopMUpOBaTh yMEHUS MPOTHO3UPOBATH IOCIEACTBUS CBOEH JIEATENbHOCTH U
XUMHUYECKHX TPHPOIHBIX, OBITOBBIX W MPOU3BOJICTBEHHBIX IPOLIECCOB, YUUTHIBAS BO3MOKHBIC
3KOJIOTUYECKHE U COLMAIbHBIE BO3ACHCTBUS;



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. chopmupoBaHHOCTH TPEACTABICHUN: O XUMUYCCKOU

COCTaBIAIIOIIEH E€CTECTBEHHOHAYyYHOW KapTUHBI 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. BiageHue CUCTEMON XUMHUUYECKHUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONINE MOHATUS (XMMHUYECKUN DJIEMEHT,
aToM, SJIEKTpOHHas 000J0YKa aroma, s-, p-, 0-3IEKTPOHHBIC
opOuTanu aTOMOB, WOH, MOJIEKYJIa, BAJICHTHOCTD,
ANEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCICHHS, XHMHYECKas
CBS3b, MOJIb, MOJIApHAsl Macca, MOJISIPHBI O0bEM, YTIJIEpOJHBIM
ckeneT, pyHKIHMOHANbHAS TPyMIa, pajguKall, U30Mepus, U30MEPHI,
TOMOJIOTUYECKUM PSiZl, TOMOJIOTH, YTJIEBOJOPOJbI, KHCIOPOI- U
a30TcojiepKallie  COCJUHEHHs,  OWOJOTHMYEeCKH  aKTHUBHBIC
BeulecTBa (yrieBOJbl, JKHUpbI, OENKH), MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISPHBIE  COEIUHEHUS,
KpUCTAJUTMYECKasi ~ pelIeTKa, THIBI ~XHMHUYECKHX  PEaKIui
(OKHCIHUTENbHO-BOCCTAHOBUTENbHBIE, HK30-U HSHIAOTEPMUUYECKUE,
peakuuu ~ HMOHHOro  oOMeHa),  pacTBOp,  BJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs AUCCOLMALINS, OKUCITUTEND,
BOCCTAHOBHUTEJb, CKOPOCTh XHUMHYECKON pEeaKIMh, XUMUYECKOe
paBHOBECHE), TEOPUU M 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHUS
OPraHU4eCKHUX BEILIECTB AM. byrneposa, Teopus
ANEKTPOJIUTUYECKON OUCCOLMALNM, Nepuoauyeckui 3akoH J[.H.
MenpeneeBa, 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. chopmMupoBaHHOCTHP YMEHHMH BBISBJIATH 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. c(OpMUPOBAHHOCT, ~ YMEHUH  HCIIOIb30BATh
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. cdopMHpOBAaHHOCTH  yMEHUW  yCTaHABJIUBATH
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 YMEHUUN MPOBOJUTH PACUETHI TIO
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 ¢ ydeTom
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. BnageHHe OCHOBHBIMM METOJAMHU HAYyYHOTO MO3HAHMS
BEIICCTB W XUMHUYECKHX SBJICHHUN (HAOJIO/CHUE, HW3MEpEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

IP6 07. chopMUPOBAaHHOCTH 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;

IIP6 08. chopMHUpPOBAHHOCTH YMEHHI IJIAHUPOBATH U BBITIOJIHATH
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,
ONPEENATh CPeay BOJAHBIX 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 BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;
ImP6 09. cdhopMHPOBAHHOCTH  yMEHUS  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 pPCaKIMHM Ha aJlbIACrujbl, 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: ONpeaAC/IAAThL 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
OpPTaHH30BBIBATh U KOOPAHHHPOBATH JICHCTBHUS 110 €e 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. copmMHpOBaHHOCTH NPEACTABICHUNH: 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 MIPOLECCOB HA COCTOSTHUE HpI/IpO,I[HOI?'I 7 COIMAJILHON | MBIIUIEHUS W  KYJIBTYpPHl 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 HeOIaronpusITHEIE
SKOJIOTUYECKHE TIOCIEACTBUSA MPEANTPUHUMAEMBIX
JIEMCTBUIM, IPEJOTBPALLATh UX.

MeTanpeamMeTHblie pe3yabTaThl J0JKHbI 0TPAXKATh:

Osianenue YHHBEpPCAJIbHbIMU Y4eOHbIMH

NO03HABATEJIbHBIMU /1eCTBUAMM:

B) pabora ¢ undopmanueii:

— HCIONb30BaTh CpPEACTBA  HH(OPMALMOHHBIX H
KOMMYHHUKAIIIOHHBIX ~ TEXHOJOTHMH B  pELICHUH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX u
OpraHM3aIlMOHHBIX  33aJa4 ¢  COONIOJEHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHHKH OE€30MacCHOCTH,
TUTUEHBI, pecypcocOepekeHHs, TMpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OOPMAIMOHHOU
0€30I1aCHOCTH.

MPUPOAHON CpeIe;

MP6 10. cdopMUpPOBaHHOCT, YMEHHMH COONIOJATH TpaBUIIA
HKOJIOTUYECKHU 11€J€CO00pa3HOro MOBEJAECHUS B OBITY M TPYJIOBOM
NESTEIbHOCTH B LEIAX COXPAaHEHUS CBOETO 3I0POBbS U
OKpYy)Xarolled NpUPOAHOM  cpelpl; y4YUTHIBAaTh  OMNACHOCTh
BO3JICUCTBUS HA JKUBBIC OPraHU3MBI ONPEACICHHBIX BEIIECTB,
IIOHMMAasi ~ CMbICI  [OKa3zaresis  IpelJesbHOW  JAOIMYCTUMOM
KOHIICHTPALINH.

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  yYMEHHI co0mro1aTh MpaBHIIa
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  CMBICH  [OKa3aTessl MpeAesibHOM  JOMYCTUMOM
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;

AKTHUBHOE HEINPUATHE JACUCTBUM, NPUHOCAIIUX BpEX

OKpYKalollleu cpee;

xXapakrepa

- YMEHHE  MPOTHO3UPOBATH  HEOIArOMPHUSATHBIC

SKOJIOTUYECKHE  MOCJIEACTBUS  MPEAIPUHUMAEMBIX

JIEMCTBHM, IPEAOTBPALLATD UX;

- paciupeHue omnbITa JeSTENIbHOCTH

AKOJIOTMYECKOW HAIIPaBJIECHHOCTH;

- OBJIAJICHUE HaBbIKaMU y4eOHO-

HCCIIEIOBATEIIbCKOM,  MPOEKTHOM W COLMAJIbHOMU

JIeSITEJIbHOCTH;
26.02.03 CynoBoxaenune
[K 2.7. B yactu Tpy10BOro BOCIIMTaHUS: - c(OpMUPOBAHHOCTh YMEHHUS AaHATU3UPOBATH XHUMHUYECKYIO
Opranu3oBbIBaTb U | - TOTOBHOCTb K TpyZAYy, OCO3HaHME ILICHHOCTH | MH(OPMAIMIO, TMOJy4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (CpEICTB
o0ecreynBaTh MacTepcTBa, TPyI0to0ue; MaccoBoi uHpopmaluu, cetb IHTEpHET u pyrue);
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 LEIAX COXPAaHEHHs CBOEro 3J0pOBbS U
NPEIYyNPEXACHUIO U | - HWHTEpeC K Pa3IMYHBIM chepam | OKpyKarolield MTPUPOTHON  CpENbl; yYUTHIBATH  OMACHOCTh
MPEAOTBPALLIEHUIO npohecCHOHANEHOM e TeNbHOCTH, BO3JCHCTBUS HA JKMUBBIE OPraHU3MBbl ONPENEIICHHBIX 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
HKOJIOTUUYECKUX MPOOIIeMm;

- [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 y4eOHO-

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 TpyHdy, OCO3HAHUE LIEHHOCTH | MHPOPMALUIO, TOITY4aeMyl0 W3 Pa3HBIX HCTOYHUKOB (CpPEICTB
obecrieunBarhb MacTepcTBa, TPY10J00ue; MaccoBoi nHpopmanuu, cetb IHTEpHET U Apyrue);
NeUCTBUS - TOTOBHOCTb K  AKTUBHOH  JIEATEJIbHOCTH
MO TUNHEHHBIX TEXHOJOTMYECKOW M COLMAJbHOM HANpaBlIE€HHOCTH, | -  CHOPMHpPOBAHHOCTh  yYMEHMH  coOJMOaTh  IpaBWIIa
YJICHOB SKHIaXa CIOCOOHOCTh ~ MHHULIMUPOBaTh,  IUIAHMPOBATh M | SKOJOIMYECKH LIeIecO00pa3HOro MOBEJCHUS B ObITY U TPYJOBOM
CyJHa 1o CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTD; JESTEIbHOCTH B LENSX COXPAHEHHs CBOEro 3/0pOBbS U
MIPENYNPEXKACHUIO U | - UHTEpEC K pa3IUYHBIM chepaM | OKpyxkaromeil NpUPOJHONW cpelbl; yYUTHIBATh  ONACHOCTh
[IPEIOTBPALLCHUIO npoheccuoHaNbHON e TeNbHOCTH, BO3/JICHICTBUSI Ha >KMBBIE OPIraHU3Mbl OIPE/IECICHHBIX BEIIECTB,

3arps;3HEHUS BOTHOM
cpebl

B o6nacTy 5K010THYECKOro BOCIIUTAHUS:

- c(OPMHUPOBAHHOCTh 3KOJOTHYECKON KYIbTYpHI,
MOHUMAHUE  BIMSHUS  COLUAIBbHO-3KOHOMHUYECKHUX
MPOIECCOB HA COCTOSIHUE MPHUPOJHOM W COIMATBHOM
Cpenbl, OCO3HaHUE r1100aJIbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

- IJIJAHUPOBAaHUE W OCYIIECTBIIEHHWE JIEWCTBUI B
OKpYXKalolllell cpele Ha OCHOBE 3HAHUS IEJed
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHE JACUCTBUM, NPHUHOCAIIUX BpEI
OKpYXKarolleH cpee;

- YMEHHE  IPOTHO3UPOBAThH
DKOJIOTUYECKUE  IOCIEACTBUS
JIEUCTBUI, IPEIOTBPAIATh HX;

HeOIaronpusTHhIC
NpeAIPUHUMAEMBIX

IIOHHUMas CMBICJI HOHYCTHMOﬁ

KOHIICHTpAlINH;

IIOKa3aTcJiAd npe,uenLHoﬁ
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- pacimpesue omnbITa JESATEIbHOCTH
HKOJIOTMYECKOM HAIIPaBICHHOCTH;

- OBJIAJICHUE HaBbIKaMU y4eOHO-
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 COLMAJIbHOW HAalpaBlICHHOCTH,
CIOCOOHOCTP ~ HMHMULIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEJIHO BBIIIOJIHATH TAKyH0 AEATEIbHOCTB;

- HHTEpec K pas3InYHbIM cdepam
npodecCuoHaIbHOMN 1S TeIbHOCTH,

B o6nacTy 5K010THYECKOro BOCIIUTAHUS:

- C(OPMHPOBAHHOCTh 3KOJOTMUYECKOWH KYJIBTYPBHI,
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
YCTOWUYMBOTO pPa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEINPUATHE ACUCTBUH, NPUHOCSIIUX BpEX
OKpYKarollleu cpee;

OCO3HAHUEC NI CHHOCTHU

- yMEHHE  IPOTHO3UpPOBaTh  HEOIAronpusTHbIE
SKOJIOTHYECKHE  IOCNIEACTBHUS  MPEAIPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPALLATD UX;

- pacimmpesue omnbITa JESATEIbHOCTH
JKOJIOTUYECKOHN HAIIPaBICHHOCTH;

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

- c(hopMHPOBAaHHOCTh yMEHHUS AHAIU3UPOBATH XHMHYECKYIO
MHPOPMALIMIO, MOJY4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpenCTB
MaccoBoi uHpopManuu, cetb UHTepHET U ipyrue);

- chopMHpOBAaHHOCTH  yMEHHMH  coOMIOAaTh  MpaBuia
AKOJIOTHYECKHU IIeJIECO00Pa3HOrO MOBEACHUS B OBITY U TPYIOBOM
JEATETbHOCTH B LEJISAX COXPAHEHUS CBOETO 3J0POBbS U
OKpPYXAloIIe MPUPOJAHON  CpeAbl; YYHUTHIBATH  OMACHOCTH
BO3JICUCTBUSl Ha JKMUBBIE OPraHU3Mbl OIPENEICHHBIX BEILIECTB,
MOHUMAasi  CMBICI  IIOKa3areysl MNpeNeIbHOW  JOMYyCTUMOM
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 |
CaMOCTOSITEIIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;
- UHTEpeC K Pa3InYHBIM chepam

poeCCUOHAIBHON e TEIHHOCTH,

B o6macTy 5K0JI0THYEeCKOTO BOCTIUTAHUS:

- C(OPMHPOBAHHOCTh JKOJOTHMUYECKOW KYIBTYPHI,
MOHUMAHUE  BIMSHUSA  COLUUAIbHO-3KOHOMMUYECKHX
MPOLECCOB HA COCTOSIHUE MNPUPOJHOM W COLMAIbHOM
cpenpl, OCO3HaHue r1100agbHOTO Xapakrepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAHUPOBAaHUE M OCYLIECTBICHHUE JEHCTBUI B
OKpYXKalolllel cpele Ha OCHOBE 3HAHUSA UeEJer
YCTOMYMBOTO Pa3BUTHUs YEIOBEUECTBA;

AKTUBHOE HENPUATHE JACUCTBUM, NPUHOCAIIUX BpEI
OKpYXKarollleu cpere;

- yMEHHE  TPOTHO3MPOBATh  HEOIArompusiTHbIC
AKOJIOTHYECKHE MOCIEACTBUSA MPEIIPUHUMAEMBIX
JIEHCTBHM, TPEAOTBPAILATh UX;

- pacmmMpeHue OIIBITa JIeSITeIbHOCTU
3KOJIOTUYECKOUN HANPaBJICHHOCTH;

- OBJIaJICHUE HaBBIKaMU y4eOHo-
WCCIIEIOBATENIbCKOM,  MPOEKTHOM W COIMAJIbHOMU
JIesITeIIbHOCTH;

- chOpMUPOBAHHOCTh YMEHHSI AHAIU3UPOBATH XUMHYECKYIO
MHPOPMALIKIO, TOIYYaeMyl0 M3 Pa3HbIX HMCTOYHHUKOB (CpPEICTB
MaccoBoi uHpopMaiuu, cetb HTEpHET U 1pyrue);

- chOpMHpPOBAaHHOCTb  yMEHHHl  coOJIOAaTh  MpaBUIIA
HKOJIOTMUYECKHU 1€JIeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOI
NEATETLHOCTH B LENSAX COXPAHEHHUsI CBOETO 3J0POBbS H
OKpYXaroliel MpPUPOJAHON Cpedbl; YYUTHIBATH OMACHOCTh
BO3JICUCTBUSI HA JKUBBIE OPraHU3MBbI OIPEIEIICHHBIX BEIECTB,
MOHMMAasl  CMBICJ  [OKa3aTelss MpedeNbHON  JOMyCTUMO
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.

OcHOBHOeE co/iepKaHue 6

BT. 4.

TEOpEeTUIECKoe 00yUeHre 6

NPaKTUYECKUE 3aHATUS -

n1abopaTOpHbIE 3aHATUS -

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 4
NPHUKJIATHOTO0 MOIYJIs1)

BT. Y.

TEOpEeTUUECKOoe 00yUeHne 2

MPaKTUYECKHUE 3aHITHS 2

nabopaTOpHbIE 3aHIATUS -

CamocrosiTeibHas paboTa 62

IIpome:xxyTouHasi aTTecTamust
(nuppepeHpoOBaAHHBIN 324€T)
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2.2. TemaTu4ecKHii NJIAH U COAePKAHUE TUCIUTLIHHBI

HaunmeHnoBanme Conep:xkanue y4eOHOro MmatepuaJjia (0CHOBHOe M PO ecCHOHAIbHO OPUEHTUPOBAHHOE), JIA00PATOPHbIE U
pa3aesioB U TeM NMPAKTU4YeCKHE 3aHATHUS, IPUKJIATHONA MOIYJ/Ib
1 2

Coaeprxanue y4eOHOro Mat

epuajia

Pa3nen 1. Teoperuueckue o

CHOBbI XUMHH

Tema 1.1.
OcHoBHBIE
XAMHYECKAE ITOHSATHS
U 3aKOHBI, CTPOCHUE

Conep:xanue y4eOHOro0 MaTepuasia

XHUMHAYECKHUM 3JIEMEHT. ATOM. ﬂI[pO aroma, U30TOIIbI. :‘)HGKTpOHHaH 000JI04Ka. 9Hepl"eTI/I‘ICCKI/Ie

YPOBHH, TOAYPOBHH. ATOMHBIC OpOuTamy, S-, P-, d- smeMeHThl. OCOOCHHOCTH PACHpE/CICHHS IEKTPOHOB 10
OopOHUTANIIM B aroMax 3JEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS

aTOMOB  XUMHUYECKHUX KoHurypamnus aroMoB. OCHOBHBIE XUMHYECKHE 3aKOHBI

3JIEMEHTOB IIpakTH4yecKkue 3aHATHA
[Tpaktuyeckas pabota Nel. «OcCHOBHBIE KOJIMYECTBEHHBbIC 3aKOHbI B XHMHHM M pacyeTbl IO
YPaBHEHUSAM XUMHUUYECKUX PEAKIIHID».
OTtHocHTeNbHBIE aTOMHAs M MOJIEKYJIsIpHas Maccbl. MomsipHas Mmacca. KonmdecTBo BelecTsa.
MaccoBast fonss  BemiecTBa. 3akoH ABoraapo. Monspuslii 00beM ra3oB. OTHOcHTENbHAs
IUIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHMUYECKUX PEAKIMN ¢ MCIOIb30BAaHHUEM MacCOBOM
JIOJIA BEIECTBA, 00beMa (HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 1.2 Copepxxanue y4e0HOro MaTepuaJia

[Iepnonnueckuit IIpakTHyeckne 3aHATHS

3aKO0H u [TpakTnueckast pabora Ne2. «/3yueHne nepuoindeckux 3aKOHOMEPHOCTEN M UX B3aMMOCBS3H CO

Ilepnonnyeckas CTPOEHUEM aTOMOBY.

CUCTEMA XHMMHYECKUX
snementoB . W
MeneneeBa, UX CBA3b

c COBPEMEHHOM
Teopuen CTPOEHUS
aTOMOB

[lepuoanueckas cucrema xumuueckux anemeHToB [[.JM. MenneneeBa. CBsi3b IEpUOIUYECKOTO
3akoHa ¥ [leproguueckoil CUCTEMBI XUMHUYECKHUX JJIEMEHTOB C COBPEMEHHOW TEOPHEN CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTHM W3MEHEHHs] CBOWCTB XUMHUECKHX ODJIEMEHTOB, O00pazyeMbIX HMHU
MPOCTBIX M CIOXKHBIX BEIIECTB MO rpynnam u nepuojam llepuonnyeckoil cucreMbl. 3HaYeHUE
NEePUOANYECKOr0 3aKOHAa M CHCTeMbl XuMudeckux siemeHToB JI.M. MenneneeBa B pa3BUTUU
HaYKH.

VYcTaHoBIIEHHE CBSI3U MEXAY CTPOCHMEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U MEPHOJUYECKUM
M3MEHEHUEM CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCIMHEHHMI B COOTBETCTBUM C MOJIOKEHUEM
[lepuoanueckoil cuctemsl. PenieHne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha
XapaKTepHU3ali0 XUMHUYECKUX JJIEMEHTOB «Mertauimyeckue / HEMETaLIMYecKHe CBOMCTBA
XUMHYECKHX D3JIEMEHTOB B COOTBETCTBUU C HUX AJIEKTPOHHBIM CTPOCHHEM M IIOJIO)KEHHEM B

MEePUOIUYECKON crucTeMe XuMuueckux 3remMmeHToB .M. MenaeneeBay




Tema 1.3.
Crpoenue
u

BEIIECTBA
npupoja

XHUMHYECKOM CBA3HU.

Mmuoroo6pasue
BEILIECTB

Conep:xanue yueOHOro MmarepuaJia

CrpoeHnue BemecTBa. XUMHUUECKasl CBSI3b. BUabl XUMU4ecKol CBsA3M (KOBaJIEHTHAsl HENOJSApHAsI U

MoJIApHAsi, MOHHAs, MeTajulhyeckas). MexaHu3Mbl O00pa30BaHUSA KOBAJCHTHOW XMMHUYECKON

cBsi3u  (OOMEHHBIH ¥  JIOHOpPHO-akKLENnTopHbIN).  Bomopomnas  cBsi3p.  BajleHTHOCTD.
OnexTpooTpuuaTesbHOCTh. CTeneHb okuciaeHus. IoHbl: KaTHOHBI M aHUOHBI

HpaRTn'{ecmle 3aHATHA

[TpakTrueckas padora Ne3. «CtpoeHue BEIIeCTBA U IPUPOIa XUMUUCCKOMN CBSI3NY.
JleMoHCTpanysg Mojened KPUCTAUIMUECKUX PELIETOK: HOHHOM (XJIOpHI HaTpus), aTOMHOU
(rpaduT ¥ ammas), MOJICKYJSIPHON (YIJIICKUCIBIN ra3, WOJ), METAJUTMUECKON (HATpUW, MAarHHA,
Menp). Pemenne mpakTHYecKWX 3afaHuil Ha COCTaBJIICHHE AIIEKTPOHHO-Tpaduuecknx (opmyr
a7eMeHTOB 1—4 repro10B

Tema 1.4,

Knaccudukanus, u

HOMEHKJIaTypa

HCOPraHN4CCKHUX

BCIICCTB

Conep:xanue yueOHOro marepuaJia

Knaccudukanus Heoprannyeckux BemecTB. HoMeHkIaTypa HeOpraHuyeckux BeIiecTB (OKCH/IbI,
THJIPOKCHUJIbI, KHUCIIOTBI, COJH). BeliectBa MOJIEKYJISPHOIO U HEMOJIEKYJISPHOI'O CTPOEHHSL.
ArperatHpie COCTOSIHMSI BemiecTBa. Kpucrammmueckne W amop(dHbIE BelIecTBA. 3aKOH IMOCTOSHCTBA
COCTaBa BellecTBa. THIbBI KPUCTAUIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIspHasl,
MOHHAsl, MeTAJUTMYECcKas ). 3aBUCUMOCTb CBOIMCTBA BELLIECTB OT TUIA KPUCTAJUIMUECKOHN peIIETKN

IIpakTHYecKue 3aHATUSA

[IpakTuueckas padota Ne4. «HomeHkIaTypa HEOpraHMYECKUX BEIIECTB.
Pemenne npakTHuecKux 3aJaHui 1o Ki1accu(UKALUK, HOMEHKJIAType U XUMUYECKUM (popMysiaMm
HEOpPraHMYECKHUX BEIIECTB pPAa3jIMYHbIX KJIacCOB (yrapHblii ras, YIVIEKHCIBIM Ta3, aMMHaK,
raieHas HM3BeCTb, HErallleHas H3BeCTb, NMHUThEBAs COJa M JIPYIMX): Ha3BaHUS BEIIECTB 10
mexayHapoaHoit (MIOITAK) wnm TpuBHanbHOW HOMEHKJIAType M COCTaBleHHE (HOPMYIIbI
XMMHUYECKHUX BEIIECTB, OINpeAeNieHue MPUHAANEKHOCTH K Kiaccy. [louck wmHbopmanuu mo
Ha3BaHUAM, UICHTU(PUKATOPAM, CTPYKTYPHBIM (hopMyiaM. AHAINU3 XUMHUYECKOW MH(POpMAIIHH,
MoJTly4yaeMoil M3 pa3HbIX HCTOYHHUKOB (CpeACTB MaccoBod HH(popmaruu, cetb MHTepHET u

JIpyrue)

Tema 1.5.
Tunsr
peakiuit

XUMHUYCCKUX

ConeprxaHue y4eOHOro MaTepuajia

XuMudeckas pcaknuus. K.]IaCCI/I(I)I/IKaI_II/IH XHUMHUYCCKUX peaKI_II/Iﬁ B HCOpFaHHqCCKOﬁ )51
OpFaHI/I‘IeCKOI\/II XHUMHHU. 3aKOHBI COXpPaHCHUA MacCChl BEIICCTBA, COXPAHCHHA U TMPCBpPAILICHUA

OHCPIUU IMPU XUMHUUYCCKUX PCAKIUAX. OKHCIINTEITBHO-BOCCTAaHOBUTEIBHEIC pcaknuu (ypaBHeHI/ISI
OKHCJICHHUA-BOCCTAaHOBJICHHA, CTCIICHb OKHCJICHUA, OKHCIIUTCIIb u BOCCTAaHOBUTCIIb,

OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIHUU B IHPHUPOAC, IHNPOU3BOACTBCHHBIX IIpoHEcCax H
KUBHCACATCIIBHOCTH Oprt aHI/ISMOB)

Tema 1.6.

Conep:xkanue y4eOHOro MaTepuaJia




Cxopoctb XUMHUYECKUX
peaKuui. XUMHYECKOE
paBHOBECHE

CKOpOCTb peaklMH, €€ 3aBUCUMOCTb OT Pa3IMUYHBIX (PAKTOPOB: MPUPOABI PEArUPYIOIIUX BELIECTB, KOHLIEHTPALUH
pearupyomux BeUIecTB, TEMIIEPATypPhl U IUIOMAIN PEAKIIMOHHON MOBEepXHOCTU. TernoBbie 3 (HEKTh XUMUYISCKUX
peaKIMii: 3K30- U 3HJIOTepMUUYEecKHe peakuuu. OOpatuMble peakuuu. XHUMHYecKoe paBHOBecue. DakTopsl,
BIUSIOLUIME HA COCTOSIHHUE

XMMHUYECKOI0 pPAaBHOBECHs (KOHLEHTpallMs pearecHTOB WIM IPOAYKTOB pEaKLUH, AaBICHHE, TEMIIEpaTypa).
[Ipunnun Jle arense

JlabopaTopHble 3aHATHS

JIaGoparopnas pabota Nel. «BaustHue pa3nuuHbIX (GaKTOPOB HA CKOPOCTb XMMUYECKON PEaKIIHM».

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUA Ha aHaIW3 (PAKTOPOB, BIMSAIOIUX HAa HM3MEHEHUE CKOPOCTU
XUMHUYECKON peakiuu. 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOM pEaKIMu OT MPUCYTCTBUS KaTajau3zaropa Ha MpuMepe
pas3ioKeHus: IepoKCHJIa BOJOpPOJAa C IIOMOINBIO JHOKCHAA MapraHiua M KaTtajnaspl. PerieHue mnpakTHKO-
OPHUCHTHUPOBAHHBLIX BaILaHI/Iﬁ Ha NMPUMCHCHUC NPHUHIOMUIIA Jle-lIlaTennpe AJI1 HAaXOXACHUS HAIIPpaBJIICHHUA CMCHICHUSA
PaBHOBECHS] XUMHUECKOW PeaKLUu U aHaJIU3 (PaKTOPOB, BIUAIOLIMX HA CMEIIEHNE XUMHUECKOT0 PABHOBECHS

Tema 1.7.

PactBopsl, TeopuUs
BIEKTPOJIUTAYECKON
JHCCOLMAIAN 51
HOHHBIH 00MeH

Conep:xanue yueOHOro marepuaJia

PactBopbl. Buabl pacTBOpoB 10 coAep’aHUIO PacTBOPEHHOro BeuniecTBa. PactBopumocTs. [loHsATHE O qucnepcHBIX
cucreMmax. MlcTuHHbIE U KOJUIOMIHBIE pacTBOpbl. MaccoBas 101 BemiecTBa B pacTBope. [loHsATHE O BOJOpPOIHOM
nokasarene (pH) pactBopa. DnekTpoauTuyeckas

mucconnanusi. CuiabHbIe U calble JIEKTPOJINThI, HEANEKTPOIUTHI. Peakiiuy noHHOro oOMeHa

JlabopaTopHble 3aHATHS

JlaboparopHas pabota No2 «IIpurotoBineHne pacTBOPOBY.

[IpuroroBneHne pacTBOPOB 3aJaHHOM MAacCCOBOW JIOJIEH PACTBOPEHHOI'O BEILIECTBA, MPOBEACHUE PEAKIUA MOHHOIO
oOMeHa, orpe/ieJIeHHe Cpebl PACTBOPOB BEIIECTB € MOMOIIBI0 YHHUBEPCATHLHOTO HHIMKATOpA (KHUCTasi, HeUTpalbHasl,
meovyHas). 3aJaHusi Ha COCTaBJICHHWE WOHHBIX peakinuil. PelieHne mNpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX
3a/IaHUil Ha PacTBOPHI,

UCIOJIb3yeMbIe B OBITOBOM M MTPOU3BOICTBEHHOMN AESITETLHOCTH YeI0BEKa

Pa3nen 2. Heoprannueckast

XUMHUA

Tema 2.1.
DOu3NKO-XUMHUYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIECTB

Conep:xanue yueOHOro MmarepuaJia

Mertannsl. [lonoxenne metamnoB B llepuoamueckoil cucteMe XUMHUYECKHX 3JeMEHTOB. OCOOCHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000I0YeK aTroMoB MeTauioB. OOmme ¢usndeckue cBoicTBa MeTauioB. CrlaBbl METANIOB.
DNEKTPOXUMHUYECKUN psifl HANPsKEHUN METalaoB. XMMHUUYECKHUE CBOMCTBA BaXHEMIINX METAJUIOB (HATpUM, KaJui,
KaJIBIIMI, MarHui, alFOMUHUN, [IMHK, XpOM, >KEle30, Meab) M HuX coeauHeHuid. OOmme crnocoObl MONTy4YeHUS
METaJLIOB.

[IpuMeHeHne MeTaIoB B OBITY M TEXHUKE




Hemeramnbl. Ilonoxkenne HemeramioB B llepumomgmyeckoil cucreme xumudeckux sieMeHtoB /.M. MenneneeBa u
OCOOEHHOCTH CTpOE€HHsI aToMOB. DU3MYECKHE CBOMCTBA HEMETAJUIOB. AJUIOTPONMUS HEMETAIIOB (Ha IpuUMeEpe
KHCIIOpoJa, cepbl, pochopa u yriepona). XuMudeckue CBOMCTBA M MPUMEHEHNE BaKHEHUIITUX HEMETA/UIOB (TaJIOT€HOB,
cepsl, a30Ta, Gocdopa, yriepoaa U KpeMHUS)

U WX COCIMHEHHH (OKCHIIOB, KHCIIOPOJCOAEPKAIIUX KHUCIOT, BOJOPOAHBIX COeINUHEHMH). [[puMeHeHne BakHEWIIHNX
HEMETaIJ0B U X COCTUHECHUH

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEIIECTB (OKCHAOB, TUJIPOKCUIOB, KUCIOT, COJIEH U Ap.).
['eHeTnveckass CBs3b HEOPraHUYECKHUX BEIICCTB, MPUHAICKAMUX K PA3JTMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX

COCIMHEHUH, BBICIITUX OKCHJIOB U THJIPOKCH]IOB

JlaGopaTopHble 3aHATHS

JlaboparopHas pa6ota Ne3. «OU3NKO-XUMUYECKHE CBOWCTBA HEOPTAaHUYECKUX BEIIECTBY.

CocraBieHrue ypaBHEHHH XMMHMUYECKHUX PEAKIUil C ydacTHeM IMPOCThIX M CIOXKHBIX HEOPraHUYECKUX BEUIECTB:
METaJUIOB M HEMETAJUIOB; OKCHJOB METAJUIOB, HEMETAIUIOB W aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHWYECKHX KHCIOT,
OCHOBaHUM U aM(OTEPHBIX TUAPOKCUIOB; HEOPTAaHMUECKUX COJIEH, XapaKTepU3YIOIIHUX UX CBOICTBA.

Pacuérbl Macchl BemecTBa uinM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BELIECTBA, Macce WM 0ObEMY OJIHOTO U3
YUaCTBYIOIIMX B PEaKIIMU BEIIECTB, pacY€Thl Macchl (00bEMa, KOIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU OIHO
U3 BEUIECTB MMEET IpuMecu. PelieHne mpakTuko-

OpUEHTUPOBAaHHBIX 3aJaHUl HAa CBOWCTBA, COCTaB, IMONy4YeHHE M O€30MacHOe WCIOJNb30BaHUE BaXHEHIINUX
HEOPraHMYECKUX BEIIECTB B OBITY U MPO(HECCUOHATIBHOM IEATEIbHOCTH YEI0BEKa

Tema 2.2.
WNnentudukanus
HEOPraHMYECKHUX
BEIIIECTB

Conep:xxanue y4eOHOro MaTrepuaJia

JlabopaTopHble 3aHATHS

JlaGopaTtopHnast pabota Ned «nerTrdukays HEOPraHMIECKUX BEIIECTBY.

Pemenne akcnepuMEHTaNbHBIX 3a7a4 MO0 XUMUYECKHM CBOWMCTBAM METAJUIOB M HEMETaJUIOB, MO PACIO3HABAHUIO H
MOJTYYEHHUIO COCTMHEHUN METa/UIOB M HEMETAUIOB (B3aWMOJICHCTBYE THIPOKCH 1A ATFOMHHHMS ¢ PACTBOPAMH KHCIIOT U
mienoueit). VneHTudukamus HEOPraHUYECKUX BEIIECTB C HCIOJIb30BAaHUEM HX (PU3UKO-XUMHUYECKUX CBOWCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KadecTBeHHble peakuuu Ha cynbdar-, kapOOHAT- U XJOPUI-aHHOHBI, Ha
KaTHUOHBI

METAJIJIOB U KATUOH aMMOHHUS

Pa3nen 3. Teoperuueckue oc

HOBbI opraﬂnquKoﬁ XUMHUH

Tema 3.1.
Knaccudukanus,
CTpOCHHUE u
HOMEHKJIaTypa

Conep:kanue yueOHOro MmaTepuaJia

IIpeamer OpraHMYecKOr XUMHM: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYEHUE B NOJYYEHUU HOBBIX
BELIECTB U MaTepuanoB. Teopus cTpoeHus opraHuueckux coeauHeHuid A.M. bytinepoBa, €€ OCHOBHBIE NOJIOKEHUS.
CrpykTypHble (hOpMyYJIbl OpraHMYecKUX BelecTB. ['oMmosorus, nsomepus.




OpPraHn4C€CKuUX BCIICCTB

Xumu4deckas CBSI3b B OpTraHU4YCCKUX COCANMHCHUAX: KPpAaTHBIC CBA3H, G- U TT-CBA3U.
HpeI[CTaBJ'IeHI/IC (6] KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHu4YCCKUX BCIICCTB. HOMeHKHaTypa OpTraHN4Y€CKUX COG,I[I/IHCHI/Iﬁ
(CI/ICTeMaTI/I‘-IGCKaSI) 1 TPUBUAJIBHBIC HA3BAHUA BaXKHEHIIINX HpeﬂCTaBI/ITeHGﬁ KJIaCCOB OPraHUYCCKHUX BCHICCTB

HpaKaneCRne 3aHATUA

[TpakTrueckas padora NeS. «HomeHKIaTypa OpraHnYECKUX BEIIECTBY.

OsznakomiieHre ¢ oOpa3llaMyd OpPraHMYECKHUX BEIIECTB W MaTepHajlaMd Ha HX OCHOBE, MOCIHPOBAHHUE MOJICKYII
OpPraHMYECKUX BEIIECTB, HAOIIOJACHHE M ONUCAHHE JEMOHCTPALIMOHHBIX OMNBITOB MO MPEBPAIICHUIO OPraHUYECKHX
BEIIIECTB NIPU HArpeBaHuu (TUiaBiieHue, oOyrauBanue u ropeHue). CocTaBleHUE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX
dbopMyNl OPraHUYECKUX BELIECTB OTAENbHBIX KJIACCOB, HCIOIb3Ys UX Ha3BaHUS MO CHUCTEMATUYECKOW W TPUBHUAIHHOU
HOMCHKJIaType (ITWJICH, AaleTWICH, TIUIepuH, (eHOoJ, (OpMaNbIEru, YKCYCHas KHCJIOTa, TIUIMH). PacueTsl
npocteiimeld Gpopmysbl OpraHMYEeCKOH MOJIEKYIbl, UCXOAS U3 AJIEMEHTHOTO

cocraga (B %)

JlabGopaTropHble 3aHATHS

JlaGopatopHast pabota Ne5. CocTaBieHHe CXeM peakiuil, XapaKTepU3YIOUIMX XMMHUYECKHE CBOICTBAa OpraHMYEeCKHX
COEIMHEHUI OTIeNbHBIX KiaccoB. CriocoObl MX MOMYYEHHs] M HAa3BaHME OPraHUYECKUX COEAMHEHUU M0 TPUBHAIBHOU
WJIM MEXAYHApOIHON CUCTEMATUYECKOW HOMEHKIIATYPE.

Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKHUX 3a/laHUi Ha CBOICTBA OPraHUYECKUX COEAUMHEHHH OTAENbHBIX
KJIACCOB

Paznen 4. YrieBogopoabl

Tema 4.1.
YrneBomopoabpl W HX
MPUPOJHBIE UCTOYHUKHU

Conep:xanue y4eOHOro Marepuasia

[IpenenpHbIE YIIEeBOIOPOIBI (AJIKAHBI): COCTAB U CTPOECHUE, TOMOJIOTHUECKUH psia. MeTaH u 3TaH: coCcTaB, CTPOEHUE,
¢uznyecKkue W XUMHUYECKHE CBOWCTBa (peakIUu 3aMelIeHHs] U TOPEHHs),
MOJIy4YEHUE U IPUMEHEHHE.

HenpenenbHble yrieBoaopos! (aJIKeHbI, ajKaIueHbl, aTKUHBI).

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOIMYECKHH psijl. DTUIIEH U MPONUJICH: COCTaB, CTpOeHHe, (PU3NYECKHe U XUMUYECKHE
CBOWCTBA (pEaKkIWW TUAPUPOBAHHS, TaJIOTCHUPOBAHHS, THUIPATAIIMH, OKUCICHUS W TOJMMEPH3AINU) TONy4eHHEe |
pUMEHEHHE.

Ankanuensl: OyramueH-1,3 uw metunOyragueH-1,3, XUMHYECKOE CTPOCHHE, CBOMCTBA (peakiusl IMOJIMMEpPH3aInN),
npUMeHeHHe (s CHHTe3a NMPUPOJHOTO U CHUHTETHYECKOTO KaydyKa U Pe3uHBI). AJKUHBI: COCTaB M OCOOCHHOCTH
CTPOEHHS, TOMOJOTHYECKUI psA. AUETHIEH: COCTaB, XMMHUYECKOE CTpOeHHue, (U3MYecKue M XMUMHYECKHE CBOICTBa
(peakuuu THAPUPOBAHUS, TaJIOTCHHPOBAHUS, TUIpaTaluu TOPCHHS), HOJIy4eHUe u IpUMEHEHUE
(MCTOYHUK




BBICOKOTEMIIEPATYPHOTI'O IJIAMEHU /711 CBAPKH U PE3KU METAJLIIOB)

Apomarnyeckue yrieBoAopoabl (apeHsl). beH3os u Toimyond: cocTa, CTpOEHHE, (PU3NUYECKUE M XUMHUYECKUE CBOMCTBA
(peakuuy rajsoreHMpOBaHUS U HUTPOBAHUS), MOJIyYEHHE UM IPUMEHEHHE. TOKCUYHOCTh apeHOB (BiMsHHE OEH30ja Ha
OpraHu3M uenoBeka). ['eHeTnueckas cBsi3b MEX/y YIJIeBOJOPOJaMHU, IPUHAIESKAILIUMY K Pa3IMUHbIM KJ1aCcCaM.
[TpupoHbIe HCTOYHHUKH YTIIeBO1OpOo1oB. IIpupoanslii ra3 u nomytHsle HedTsHbIE ra3el. HedTh u e€ npouncxoxaenue.
CrocoObl  mepepaboTKH HePTH: IMEeperoHKa, KpPEeKUHI (TepMUYECKUM, KaTaluTHueckuil), mnuposu3. IIpoaykTsi
nepepadoTKu HEPTH, X MPUMEHEHNE B POMBIIIUIEHHOCTH U B ObITY. KaMeHHBIN yroib U MpOIyKTHI €ro nepepadoTKu

Tema 4.2.
DOU3UKO-XUMUYECKHUE
CBOMCTBa
yIJIEBOAOPOAOB

Conep:xanue yueOHOro marepuaJia

JlaGopaTopHbIe 3aHATHSA

JlaboparopHas pabota Ne6 «CBoiCcTBa yTIeBOJOPOIOBY.
TpuBuanpHas ¥ MeXAyHapoAHAs HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIOCOOBI MOITYYEHHS YTIEBOIOPOIOB.

JIaGoparopnast pabota Ne7 «lIlomyyeHue STHIIeHa M U3ydeHHE €ro CBOMCTB» MopenupoBaHue
MOJIEKYJT U XMMHUYECKHX MPEBpallleHnii yIIeBOJ0OPOI0B (Ha MpUMepe 3TaHa, ITUIIEHA, alleTUIeHa U Ap.) U
raJIOreHONPON3BOAHBIX

Pa3znen 5. Kuciioponoconep:kainue opraHu4ecKue coeInHeHHsI

Tema 5.1.
Cnuprel. OeHon

Conep:xanue yueOHOro marepuaJia

[IpenenpHBIE OJHOATOMHBIE CIIUPTHI (METAHOM U 3TAHOI): CTPOCHUE, (PU3NUecKre U XUMHUECKHEe CBOWCTBA (PEaKIuu ¢
AKTUBHBIMH MeETaJUIaMH, TaJIOT€HOBOJIOPOJAaMHU, TOPEHHE), MpUMeHeHue. BoIopoaHbie CBSI3U MEXAy MOJIEKyJIaMu
cnupToB. ®uU3noNOrMuecKoe JeHCTBUE METAHOIa U 3TaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHoroatroMHble CHUPTHl (ITUJICHIJIMKOIb M TIULEPHUH): CTPOCHUE, (PHU3MUECKHMEe U XUMHYECKHE CBOMCTBa
(B3anMOJIEHCTBHE CO MIEIOYHBIMU METaUIAMH, KaU€CTBEHHAs] Peakllvsi HA MHOTOATOMHbIE CIIUPTHI). PUZHOTOTUYECKOE
HeﬁCTBHe Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/Ie TIIMHIEprHA U STUJICHIJIMKOJIA.

@®enon. CTpoeHHe MONEKYJbl, (GU3MUECKHEe U XUMUYeckue cBoiictBa (eHona. TokcuuHocTh (eHoma, ero
(dbu3moIoTHYecKoe IeHCTBUE Ha OpraHnu3M venoBeka. [I[pumenenne geHomna

Tema 5.2.

AJbIeruab!.
KapOoHOBBIE KUCTIOTHI.
CrnoxHble 3¢upbl

Conep:xanue yueOHOro MmarepuaJia

Anpaeruipl U KETOHBI ((hopManbIerua, ameTalbIeruja, aleToH): CTPOCHHE, (PU3NYecKrne W XMMHYECKHE CBOMCTBA
(peakuuu OKUCIICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIIHNH ), IOTyYCHUE U IPUMECHECHHE.

OHOOCHOBHBIE TIpe/IeTIbHBIE KapOOHOBBIE KUCIOTHI (MypaBbHHAS M YKCYCHAs KUCIOTHI): CTPOCHHE, (U3UYECKHE U
XUMHYECKHE CBOMCTBa (OOIIME CBOMCTBA KHCIOT, pPEaKIus




TepudUKaMK), MoJydyeHHe M InpuMeHeHue. CTeapuHOBash M OJEMHOBAas KHUCIOTHl KaK HPEJCTaBUTENN BBICIINX
KapOOHOBBIX KUCIIOT. MblIa KaK COJM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ACHCTBHE.

Crnoxnble 3(pupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. I'maponu3 cnoxsbeix 3¢upos. XKupel. ['maponus xupos.
IIpumenenue xupoB. buosornueckas poib ;KUPOB

Tema 5.3. Coaep:xxanue y4eOHOro MmarepuaJia

YTIeBo/ibl VYrneBoabl: cocTaB, KiacCU(pUKalus yriaeBoJ0B (MOHO-, TU- U MOJIHcaxapubl). [ 1r0k03a — mpocTelinit MOHOCaXapua:
OCOOCHHOCTH CTPOCHUSI MOJIEKYIIbI, (PU3UYECKHEe U XUMUYECKIE CBOMCTBA TTFOKO3bI (B3aUMOJACHCTBHE C TUAPOKCUIOM
menu (II), okmcieHne aMMHMadyHBIM pacTBOpoM okcuaa cepedpa (I), BoccTaHOBIIeHHME, OpOXKEHHE TIIFOKO3bI),
HAXO0XJICHUE B TPUPOJIE, IPUMEHEHHE TIIFOKO3BI, OMOJIOTHYECKAsi POJIb B KU3HEACITEILHOCTH OpPraHW3Ma YeJIOBEKA.
dotocunTe3. PPyKTO3a KaK U30MEP TIFOKO3BI.
Caxapo3sa — npeicTaBUTeNb JUCAXapua0B, THAPOIN3 Caxapo3bl, HAXOXKICHUE B IPUPOJIE U IPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai U IeJUTI0I03a KaK IpUpoJHbIe monuMepsl. CTpoeHue KpaxMania U HeJUTioN03bl, PU3nYecKue u
XUMHUYECKHE CBOMCTBA Kpaxmasia (THAPOIIN3, KAYSCTBCHHAS PEAKITUS C HOIOM)

Tema 5.4. Conep:xxanue y4eOHOro MaTepuaJia

DU3NKO-XUMHUYECKHE
CBOMCTBA
KHUCJIOPOJIOCOAEPKALUX
OpPraHN4YeCKUX
COCTUHEHM I

HpaKanecm[e 3aHATUA

[TpakTuueckas pabota Ne6. «HoMmeHKIaTypa KUCIOPOJOCOAECPKAIINX OPTAHUYECKUX COSTUHEHHID.

TpuBuanpHas U MeXAyHapoAHas HOMEHKJIATypa, XMMHYECKHE CBOMCTBa, CIIOCOOBI MOJIYYEHHs] CIIUPTOB U (PEHOJIOB,
KapOOHOBBIX KHCIOT U 2(PUPOB, ANIbJIETHIOB U KeTOHOB. COCTaBIEHUE CXEM peaklUii (B TOM YHCIIE MO MPEII0KEHHBIM
[EMOYKaM TPEBPAIEHU), XapaKTePU3YIOIIUX XUMHUYECKHE CBONCTBAa KHCIOPOAOCOACPKAIIUX OPTraHUYECKHUX
COCIMHEHU I

JlaGopaTopHble 3aHATHSA

JlaGopatopnast pabotra Ne8. «Xumuueckne u (PU3NYECKHE CBOWCTBA KHUCIOPOJOCOAEPKAIIUX OPTaHUYECKHUX
COCIMHEHUS.

[IpoBenenue, HaOMOACHHE W OMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIMPTOB, KAUYECTBEHHBIC PEAKIHH
OJTHOATOMHBIX CIUPTOB (OKucCIeHHe dTaHona okcugoM wmenu (II)), MHOroaroMHBIX CHHUPTOB (B3aMMOJAEHCTBHE
rrepuHa ¢ ruppokcugom meauw (I1)), ampaeruzoB (OKHCIEHHE aMMHUAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcuaoM meau (1), B3aumoneiicTBue KpaxMania ¢ H0I0M), U3Y4EHHUE CBOICTB pacTBOpPA YKCYCHON KHUCIIOTBI

Pa3nen 6. A3oTcoaep:xaiiue opraHnvecKue coenHeHus!

Tema 6.1.

\ Conep:kanue yueOHOro MaTepuaJia




AMUHBL.
Awmunoxuciotsl. benku

AMUHBI: METWJIAMHH — MPOCTEHUIIUI TNpeACTaBUTEIh AMHHOB: COCTaB, XMMHMYECKOE CTpPOCHHE, (PU3NYECKUE H
XUMHUYECKHUE CBOMCTBA, HAXOXK/ICHUE B MPUPOJIE.

AMUHOKHUCIIOTHL Kak aM(doTepHble opraHudeckue coenvHeHus. dusnyeckne U XMMUYECKHE CBOWCTBA aMHUHOKHCIOT
(na npumepe rimnuHa). bruonorunueckoe 3HaueHre aMMHOKUCIIOT. [lenTuapt.

benku xak npupogusie monuMepsl. [lepBuunas, BTopuyHas U TpeTHUYHAs CTPYKTypa OeiakoB. XMMHUYECKHE CBOWMCTBA
OCIKOB: THIPOJIU3, ICHATYpAIUsl, KAYeCTBCHHBIC PEaKIIUU Ha OCIKU

HpaRTn'{ecmle 3aHATHA

[IpakTuueckas padota No7. «CBoCTBA a30TOCOIEPKAIMX OPTaHUYECKUX COCTUHECHHIY. DU3NUECKHe 1 XUMUUECKUE
CBOMCTBAa aMUHOB (PEAKIUU C KUCIOTAMH U TOPEHHS) U AMUHOKHCIIOT

(na mpumepe raunuHa). HaOnroneHue u onucaHue EMOHCTPALMOHHBIX OIBITOB: J€HATYpalus OENKOB IpU
HarpeBaHuy, [IBETHbIC PEaKIIUU OEKOB

Pa3nes 7. BoicokomouiekyJis

PHBIE€ COCANMHCHUSA

Tema 7.1.
[Tnactmaccel. Kayayku.
Bonokna

Conep:xxanue yueOHOro marepuaJia
JlabopaTopHble 3aHATHSA

JlaGoparopHas padota Ne9. «CunTe3, aHanu3 u Ki1accuPUKaus BBICOKOMOJIEKYJISIPHBIX COSIUHEHUN

OCHOBHbBIE MOHATHS XMMHUHU BBICOKOMOJIEKYIISIPHBIX COCIUHEHUN: MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENECHb
MOJINMEPU3aLUH, CPEeIHs MOJIeKy/sipHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCTUHEHUN —
MOJIUMEPHU3ALHsl ¥ TIOJTUKOHACHCALIHSL.

O3HakoMyieHHEe C oOpa3laMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB: IJIACTMAcChl
(MONMATUIICH, TOJMIIPONWIEH, MOJUBUHUIXJIOPUI, MOJUCTUPON); HATYypaJbHBI M CHHTETHYECKUE KaydyKH
(OyTanueHoBBIN, XJIOPONPEHOBBIM U U30MPEHOBBIN ); BOJIOKHA (HATYpaJbHbIE (XJIONOK, IEPCTh, MENK), UCKYCCTBEHHBIE
(ameTaTHOE BOJIOKHO, BUCKO3a), CHHTETHUYECKHE (KAaIIPOH U JIABCaH)

IIpodeccnonaibHO OPHEHTHPOBAHHOE CO/IePKAHME (COePKAHME TPUKJIATHOTO MOTYJIs)

Pazgen 8. Xumust B ObITY M NPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BeKa

Tema 8.1.

XI/IMI/I‘IGCKI/IG TCXHOJIOTUAN
B

IOBCEIHEBHOU U

npodeccCHOHATEHON

JCATCIbHOCTH YCJIIOBCKaA

Conep:xaHue y4eOHOro MaTepuajia

[IpaBmia SKOJOTMYECKH IEIeCOO00Pa3HOTO TMOBEACHUS B OBITY M TPYIOBOH NEATEIBHOCTH B IIENIAX COXPaHEHUS
CBOETO 3/I0POBbsSI U OKPY>KAIOIIECH TMTPUPOTHOMN CPebl, OMTACHOCTh BO3/ICUCTBHS HA KUBBIE OPTaHU3MbI OPTaHUYECKHUX
BCIICCTB OTACJIBHBIX KJIACCOB (erIGBOI[OpOl[bI, CIIUPTHI, (I)CHOJIBI, XJIOPOPraHuvCCKUEC NMpPOU3BOJHBIC, AJIBACTUABI U
Tp.), TIOKa3aTelb MPEACIbHO JOIMYCTUMOM KOHIIEHTPAIIUU U €T0 UCII0JIb30BaHHE.

Ponp xumum B 0OOECIICYCHHHM DKOJIOTHYECKOW, SHEPTeTHMUECKOW W THUIIEBON 0€301acHOCTH,




pPa3sBUTHH MEIUIIMHBI, CO3JAaHMHM HOBBIX MAaTepHalioB (B 3aBUCUMOCTH OT BHJA NpodhecCHOHATBHOM
NeSTEIbHOCTH), HOBBIX HCTOYHHKOB SHEPTrUU (IbTEPHATHBHBIE WCTOYHWKHU dSHepruu). [loHATHE O HAyIHBIX
METOJaxX IIO3HAHMS BEIIECTB W XHUMHYECKMX peakiuid. [IpencraBieHuss 00 OOmMX HAayYHBIX HPUHIUIIAX
MIPOMBIIIIJICHHOTO TOJIYUYEHHUsI BAXKHEHUIINX BEIISCTB (HAa MpUMepax MPOU3BOJCTBA aMMHAaKa, CEPHOU KHCIIOTHI,
METaHoJIa).

XuMus ¥ 3I0pOBBE YEIIOBEKA: MpaBuja OE30MaCHOTO HCIOJBL30BAHUS JIEKAPCTBECHHBIX IPENapaToB, OBITOBOM
XVMHUU B TIOBCETHEBHOM KH3HH

HpaRTn'{ecmle 3AaHATHA

[Ipaktuyeckas padora Ne8. «[IpuMeHEHHME XHMHUYECKHX BEIIECTB M TEXHOJOTHH C ydeToM Oynymiei
podhecCHOHATLHOM IS TSIILHOCTH.

Pemienne keiic-3amau 1Mo TeMaM: MHIICBBIC MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAHUS, BaKHEUIIIHE
CTPOUTEIbHBIE W KOHCTPYKIIMOHHBIC MAaTEPHAJbl, CEIIbCKOXO3SHUCTBEHHOE TPOU3BOACTBO, KPACKH, CTEKJIO,
KepaMHKa, MaTepuaybl I DJICKTPOHUKH, HAHOMATepUAbl, TEKCTWJIbHbIC BOJOKHA, WCTOYHHUKH OSHEPTHH,
OpPraHn4€CKUC W MHHCPAJIbHBIC y,ILO6peHI/I$[, JICKAPCTBCHHBIC M KOCMCTHUYCCKUC IIPCIIaparhl, 6I)ITOBa$[ XUMHUA,
MaTepHalIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

[IpakTrueckas padota Ne9. 3amura: [IpencraBnenue pe3ynbTaToB penieHus: Keic-3aaad B popMe MUHH-IOKIIAIA
(momyckaeTrcs UCIONb30BaHUE TpadUIECKUX U MPE3CHTAMOHHBIX MaTEPHAJIOB)

IIpoMeskyTouHasi aTTecTanus Mo JucuuIMHe (1uddepeHunpoBaHHbII 3a4eT)

Bcero 72 yaca




3. YCJIOBUSI PEAJTU3ALIMU TPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCLATLTUHBI

3.1. TpebGoBanus K MUHUMAJILHOMY MaTePUAJIbLHO-TEXHUYECKOMY 00ecedeHUuIo

Jljis peanuzanuy IporpaMMbl JUCIHUIUTAHBL JOJDKHBI OBITh MPETYCMOTPEHBI CIICTYIOIINE
CHelUaabHbIe TIOMEIICHMS: Y4YeOHBIM KAOWMHET XHMHUU W/WIUM  y4eOHOM XMMHYECKOU
nabopaTopum.

O6opynoBanue yuyeOHOTro KaOWHeTa (HarIsiAHBIC MOCOOMSs): HAOOPHI IMIAPOCTEPIKHEBBIX
MoOJIeNIell MOJIEKYJ, MOJENN KPUCTAIUIMYECKUX PEHIETOK, KOJUICKIMH MPOCTBIX M CIOMXKHBIX
BEUIECTB W/WJIM KOJUICKIIMH IOJIMMEPOB; KOJUIEKLMS TOPHBIX TMOPOJ M MUHEpPAJoB, Tabiula
Menpeneesa, yaeOHble GribMbl, upoBbIe 00pa30BaTEIbHBIC PECYPCHI.

Texnuueckue cpencTBa OOydeHHS: KOMIIBIOTEP C YCTPOICTBaAMH BOCIPOU3BEACHMUS
3ByKa, MPUHTEP, MYIbTUMEAHA-TIPOCKTOP C 3KPaHOM, MYJIbTHMEIUHHAS JOCKa, YKasKa -
Mpe3eHTep AJIs MPEe3eHTAIIHA.

O6opynoBanue nabopaTopur U padboOYUX MeCT JabopaTOpuUU: MEH3YpPKH, IMUIETKU -
KareJbHUIbl, TEPMOMETPBI, MUKPOCKOTI, JIYIbl, MPEAMETHbIE U MOKPOBHbIE CTEKJIA, MIAHILIETHI
JUIS KamelbHBIX peakuii, (QuibTpoBaibHas Oymara, MpPOMBIBAIKH, CTEKJISHHBIC MPOOUPKH,
pe3uHOBBIe TNPOOKH, (oHApUKH, HAOOP PEAKTHUBOB, CTEKIISIHHBbIC MAJOYKH, INTATUBBI IS
MPOOUPOK; MEPHBIC IIWINHIPHI, BOPOHKU CTEKIISTHHBIC, BOPOHKH JICIIUTEIbHBIC ITUITHHIPHICCKUC
(50-100 mu), crynku ¢ mectukoM, (aphopoBbie YAIIKH, MHHIETHI, (GUIBTPbI OyMa)KHbIC, BaTa,
MapJisi, YacoBbIE CTEKJIA, DSJICKTPOIUTUTKH, J1a0OpaTOpHBIE INTATHUBBI, CIHUPTOBBIE T'OPEIKH,
CIUYKH, TPUOOp Ui MOITYYSHHs Ta30B (MU MPOOUpKa C Ta300TBOAHON TPYOKOif), nepkaTenu
IUTSE IPOOUPOK, CKIISTHKH JUISL XpaHCHHsI PEaKTUBOB, Pa3JaTOYHBIC JIOTKH; XHMHUECKAE CTAKaAHBI
(50, 100 1 200 mu1); mmaTenu; MUHUETHI; TUTENbHBIEC UL, CEKYHIOMEPHI (TailMepbl), MEpHBIE
npobupku (Ha 10-20 M) u mepHbie kKomObl (2 5, 50, 100 u 200 mu), BomsHas OaHs (WU
TEPMOCTAT), CTEKJSHHBIC TMaJOYKW; KOHMYECKHWE KoaObl ans tutpoBanus (50 u 100 mm);
WHJMKATOPHBIC TIOJOCKH Ui omnpenencHuss pH w  cTanmapTHas WHAWKATOpHAs IIIKaia;
yHHUBepCaTbHBIA HHANKATOP; munetku Ha 1, 10, 50 M (unm mozaropsl Ha 1, 5 u 10 mn), 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 peanu3zauuu nporpaMMmbl OMOIMOTEYHBIH (OHA 00pa30BaTENbHOM OpraHU3aIUU
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. Pexomenayemple TiedyaTHBIE UM3MAaHMS [0 peanu3anuu  o0meoOpazoBaTebHON
JUCIUIUTAHBI TIPEICTABICHBI B METOUYECKIX PEKOMEHIAIUSAX 110 OPTaHU3aluy 00yUeHHsI.
3.2.1. O0s13aTeJIbHbIE MeYaTHbIE N3IAHUA

1. Ta6puensn, O. C. Xumusa. 10 . [Tekcr] : yueOHuk: OazoBwiii ypoBenb / O. C.
["abpuensH. - 6-e u3n., crepeotun. - M. : [lpoda, 2018. - 191,[1] c.

2. Taopuensa, O. C. Xummsa. 11 xn. [Tekcr] : ydeOHuK: O6azoBblii ypoBeHb / O. C.
["abpuensn. - 4-e u3n., crepeorn. - M. : JIpoda, 2018. - 223, [1] c.

3. MaprteiHoBa, T. B. Xumus : yuebnuk u npaxkruxkym s CI1IO / T. B. Mapteinosa, 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. Anapsae, A. . O0mas xumus : yueOHOE TIocoOue sl 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
[caiit]. — URL.: https://urait.ru/bcode/558158

2. BmmuBkoB, A. A. Opranundeckas XUMHs. 3a7a49d ¥ YIPAKHEHHS | y4eOHUK JUIsl 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  // OOpazoBatenbHas miatdopma HOpait [caiit]. —  URL:

https://urait.ru/bcode/562985

3. Mocksa, B. B. Opranndeckas xumusi: 0a30Bble NPHUHIUIIBI : YYCOHUK JJIsI CPEIHETO
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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https://urait.ru/bcode/562985

4. KOHTPO.JIb 1 OIEHKA PE3YJ/JIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJBHOU JUCIHUIIJIMHBbI

KoHTponb © OIEHKa pe3ylbTaTOB OCBOCHHS 001Ie00pa3oBaTeIbHON TUCIIUTUTHMHBI

PacKphIBalOTCS Yepe3 JUCHUIUITMHAPHBIE PE3YNbTaThl, HAIPABJICHHbIE HA (JOPMUPOBAHHE OOIINX

n HpO(l)eCCI/IOHaJII)HBIX KOMHCTCHHI/Iﬁ I10 pasaciiaM U TEMaM COACPIKaHHUA yqe6Hor0 Marcpualia.

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, aHAIIU3a U 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 xo10mM
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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