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1. OBLIAA XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUITJIMHBI «XUMHWSA»

1.1. MecTo IMCUMILUIMHBI B CTPYKTYpe OCHOBHOM nMpogeccHoHaIbHOIi 00pa3oBaTeIbHOM
NMpOrpamMmbl

OO6meoOpa3oBaTenbHas AUCHUIUIMHA «XHUMHS» H3y4daeTcs Ha 0a30BOM  ypOBHE B
001eo0pa3oBaTeIbHOM LUKJIE YYEeOHOTrO IUIaHa OCHOBHOW MpOo(eCCHOHATBHONH 00pa3oBaTeNbHOM
nporpammbl 26.02.01 Dkcrutyararusi BHyTpeHHUX BOAHBIX myTed, 26.02.03 CynoBoxaenue, 26.02.05
OKCIuTyaTtaluuss  CYAOBBIX  JHEPreTHYECKHUX  YCTaHOBOK, 26.02.06  DOkcrutyatanus CyAOBOIO
AIEKTPOOOOpYIOBaHKS U cpencTB aBTroMatuku, 23.02.01 Opranuzamus mepeBo3OK MU yIpaBleHHE Ha
TpaHCHIopTe (Ha BOJHOM TPaHCIIOPTE).

TpymoeMKOCTh TUCIUIUTMHBI «XUMUs» Ha 0a30BOM ypOBHE COCTaBIIsIeT 72 4yaca, U3 KOTOPhIX 64
yaca — 0a3oBbId MOAYJb (6 pasnenoB) U § 4acoB — MPUKIATHON Monaynb (1 paszzgen), BKIIOYAIOMIHMI
MIPAKTUKO-OPUEHTHPOBAHHOE COZIepKaHNE KOHKPETHOM rpodeccuu.

[TpuxnanHoil MOy BKIItOUAET pa3fesl 8 «XuMus B ObITY U NMPOU3BOACTBEHHON J€ATEIbHOCTH
YeNoBeKay, KOTOPBIA peaau3yercs AJis BCeX CHEIHATbHOCTEH METOJOM PEILIeHUsS KEHCOB, CBSA3aHHBIX C
9KOJIOTMUECKON  0€30lacHOCThI0 M  OLIEHKOW IOCHEICTBUM OBITOBOM U NPOU3BOACTBEHHOMN
NesTeNbHOCTH,  COOTBETCTBYIOLIEH  oTpacisiM  Oyaymied  mpogecCHOHaIbHOW  IeATeIbHOCTH
00yJaromuXcs.

1.2. Ueau u njiaHupyeMble pPe3yJbTAaThbl 0CBOCHHS JMCIHHIIIHHbI

1.2.1. Heau v 32294 TUCHHUILIMHBI

CogepxaHue mTporpaMMbl 0O0IIE00pa30BaTENbHON UCHUIUIMHBI «XHUMHs) HalpaBiIeHO Ha
JOCTUKEHHE CICNYIOIIMNX LeJei:

— dbopMUpOBaHHE CHCTEMbl XHMHUYECKHX 3HAHMA Kak BaKHEWIIEH cocTaBlstoLeit
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPAa, B OCHOBE KOTOpOH JieKaT KIIOYEBbIE  MOHSTHS,
(dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XWMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IIOHUMAaHHE
CYIIHOCTH JOCTYIHBIX O00OOIIEHHH MHPOBO33PEHUYECKOIO XapakTepa, O3HAKOMIIEHHE C MCTOpUel Hux
pa3BUTHA U CTAHOBJICHMUS,

- (dbopMUpOBaHHE M PAa3BUTHE MPEJCTABICHU O HAYYHBIX METOJaX TMO3HAHHs BEIIECTB U
XUMHAYECKHX PEaKINi, HEOOXOIUMBIX JIJIsl MPUOOPETEHHUST YMEHUI OpUEHTHPOBATHCS B MUPE BEUIECTB U
XMUMUYECKHX SIBIEHUH, UMEIOIUX MECTO B IPUPO/JIE, B IPAKTUYECKON U MOBCEHEBHOM KU3HU;

- pa3BUTHE YMEHUH U CIOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAONIOJCHUEM H
OOBACHEHHEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJCHUEM TMpaBUi 0OE30MacHOTO OOpaleHus ¢
BEIIECTBAMH.

3agauu AMCHMILIMHBI:

1) chopMHpOBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHMUYECKUX MPOLIECCOB M
SIBJICHUM B OKPYKAIOIIEH Cpelie, a TAKKE UX CBA3b C LEJOCTHOM HAy4YHOM KapTUHOM MUpa W IPYyTHMH
€CTECTBCHHBIMU HaYKaMU;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIbI HEOPraHMYECKHX M OPraHMYeCKHX BEIIECTB,
ypaBHEHUS XUMHUYECKUX PEAKIHNi, OOBSICHATh UX CMBICT, HHTEPIPETUPOBATh PE3yIbTaThl XUMHUECKUX
AKCIIEPUMEHTOB,

3) chopMUPOBAaTh HABBIKM TPOBEACHHS TMPOCTEUIINX XHUMHUYECKUX IKCHEPUMEHTAIbHBIX
UCCIIEIOBAaHUM ¢ COOMIOZCHHEM MpaBHJI OE30MacCHOTO OOpalleHHs] C BELECTBAaMH U JabOpaTOPHBIM
000pyIOBaHUEM;

4) Pa3BUTh YMEHUS HaXOJUTh, aHAJIM3UPOBATh U UCIOJIb30BaTh HH(POPMALIUIO XUMUYECKOTO
XapakTepa U3 pa3IUYHBIX WH(GOPMAIMOHHBIX MCTOYHUKOB, BKJIIOYAs YU4EOHYIO JUTEPATypy, Hay4dHbBIE
MyOIMKAUU U UHTEPHET-PECYPCHI;

5) copMHpOBAaTH YMEHHs TPOTHO3UPOBATH MOCIEACTBHS CBOEH JESITEIBHOCTH U
XUMHAYECKHX TPHPOJTHBIX, OBITOBBIX W MPOM3BOJICTBEHHBIX IPOIECCOB, YUYUTHIBAS BO3MOKHBIC
JKOJIOTMUECKHE U COLMANIbHBIE BO3ACHCTBUSI;



6) chopMUPOBaTh MOHUMAHUE 3HAYUMOCTH JOCTIKEHUH XUMUYECKONH HAYKU U TEXHOJIOTUH
JUIS pa3BUTUSL COLMAIbHOW M MPOU3BOJACTBEHHOM cdep ¢ yMEHHEM NPHUBOJUTH MPUMEPHI HX
MIPUMEHEHHUS B Pa3IMYHBIX Cepax KU3HH.

1.2.2. Tlnanupyemble pe3yJbTaThbl OCBOCHHUSI 001e00pPa30BaTeJbHONH THCHUIUIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC CO00

Oco6oe 3HavYeHME UCIUIUIMHA uMeeT Tipu popmupoBanuu 1 pazsutuu OK 01., OK 02., OK 04.,
OK 07.,1IK 4.7, TIK 2.7., TIK 2.7., TIK 3.7, TIK 3.1



Kon n
HAHMEHOBaHMHE
GopmMupyembIx
KOMIIeTeH U

IInanupyemble pe3yjbTaThl 0CBOCHHS THCIUIIUHBI

Oo0mme

JAucuunianHapHbie

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3aja4
npodeccnoHaIbHO
U IeATEeNbHOCTH
PUMEHHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

JInyHOCTHBIE Pe3yabTAThl JOJLKHbI OTPAXKATH B
4aCcTHU:
TPYAOBOr0 BOCTIMTAHHUSA:

FOTOBHOCTh K TPYAY, OCO3HAHHUE [IEHHOCTH
MacTepCTBa, TPYI0JI00ue;
TOTOBHOCTb K aKTHBHOMU JeSTEIbHOCTH

TEXHOJIOTUYECKOW U COLIMaJIbHOW HAaINpaBIIEHHOCTH,
CIOCOOHOCTh ~ MHUIMHPOBAaTh, IUIAHUPOBATh U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO A€ATEIbHOCTS;
UHTEpPEC K pa3imuHbIM cepaM mpodeccHoHATBHON
JIeSATeTbHOCTH.

MeTtanpeaMeTHble pe3yJabTAThl JOJIKHbI 0TPAKATH:

OBJageHue YHHUBeEpPCAJIbHbIMU yueOHBIMU

NMO03HABATEJIbHBIMU 1eHCTBUAMM:

a) 6a3oBble JIOTHUYECKHUE AeHCTBUS:

—  CaMOCTOSITEIIBHO (dhopmMynupoBath u
aKTyalM3upoBaTh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— YCTAaHABIMBATh  CYIIECTBEHHBIM MpPU3HAK WU
OCHOBaHHUsl [UIsl CpaBHEHUs, KIacCH(PUKALUU U
00001IeHMS;

— omnpenensATh LU  JACSATENbHOCTH,  3a]aBaTh

napaMeTphl 1 KPUTECPHUU UX JOCTUIKCHUA,

BbIABJIATE 3aKOHOMCPHOCTHM W HPOTUBOPCHHUA B
paccMaTpruBACMBbIX ABJICHUAX,

BHOCHUTBb KOPPCKTUBBI B ACATCIBHOCTH, OLUCHHBATH
COOTBETCTBUEC  PE3YJIBTATOB LCJIAM, OLCHUBATH
pUCKH HOCHCI[CTBI/Iﬁ ACATCIIbHOCTH.

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

JucuunanHapHble pPe3ybTaThl J0LKHBI OTPAKATH:
IIP6 01. chopMHUPOBAHHOCTH TPEICTABICHUN: O XHUMHUYECKOU

COCTaBJISIFOLIEH €CTECTBEHHOHAYYHOM KApTUHBI MHUpa, pPOJIU
XMMUAU B TIO3HAHWM SIBJICHUH TNPHUPOIABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJAbTYPHl JMYHOCTH, €€ (YHKIUOHAIHHOM

IPaMOTHOCTH, HEOOXOAMMOM IS PEIICHHSI TIPAKTHYECKUX 337a9 U
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOUICHHSI K CBOEMY 370POBBIO U
MIPUPOAHON CpelE;

IIP6 02. BmameHwe CUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIOJIAralONMe MOHATHS (XUMUYECKUM SJIEMEHT,
aToM, DJJIEKTpOHHAs 000J0YKa aroma, S-, p-, d-dIEKTPOHHBIE
opOutanu aTOMOB, HOH, MOJICKYJIa, BaJICHTHOCTb,
AJEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHHUS, XHUMHYECKas
CBf3b, MOJIb, MOJISIDHAsl Macca, MOJISIPHBI 00BEM, YIJIEpOJHBIN
ckeneT, pyHKUIMOHANbHAS TPYIINa, pagnuKal, H30MEpUs, H30MEPHI,
TOMOJIOTUYECKUM DS, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOA- U
a3oTcoepKaliue  COSAUMHEHMs, OHMOJOTHMYECKH  aKTHUBHBIC
BemecTBa (yriaeBOAbl, KHUPHI, OEJIKH), MOHOMEp, TOJIUMED,
CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJSIPHBIE  COEAUHEHUS,
KpUCTAJUTMYECKasi ~ peIIeTKa, THUIBl XUMHUYECKUX  pPEaKIui
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIC, 9K30-U JHIOTEPMHUYECKHE,
peakuuu ~ HOHHOro  oOMeHa),  pacTBOp,  3JEKTPOJUTHI,
HEIJEKTPOJIUTHI, SJEKTPOJIUTHYECKAs JAUCCOLMALINS, OKUCIUTENb,
BOCCTAHOBHUTEJb, CKOPOCTh XMMHYECKOW PEaKIMH, XUMHUYECKOE
paBHOBECHE), TEOPUU M 3aKOHBI (TEOPHUS XUMHYECKOTO CTPOCHHUS
OPraHU4YeCKHUX BEILIECTB AM. byrneposa, TEOpHUs
ANEKTPOJIUTUYECKON AUCCOLMALNM, nepuoandeckuil 3axon JI.M.
MeHneneeBa, 3aKOH COXpaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUH, (PAKTOIOTUYECKUE CBEACHHS O
CBOMCTBAX, COCTaBe, MOJYYEHHUU M O€301aCHOM HCIOJIb30BAHUHU




BJIAJICTh HABBIKAMU Y4YE€OHO-HCCIIEIOBATEIBCKONU H
NPOCKTHON JIESATEILHOCTH, HABBIKAMU pPa3peIICHIsI
npo0Jem;

BBISIBIISITh ~ TIPUYMHHO-CIICACTBEHHBIC  CBSI3U |
aKTyaJIM3MpOBaTh 3aja4y, BBIABHTaTh THIIOTE3Yy €€
peuicHus, HaX0oJUTh APTYMCHTBI JJIA
JIOKa3aTelbCTBa CBOUX YTBEPXKICHUM, 3a/1aBaTh
[apaMeTpbl U KPUTEPUU PEILICHUS;

aHAJTM3UPOBATh TIOJYYCHHBIE B XOJC PpEIICHHUS
3aJauyd  pe3yJIbTaThl, KPUTHUYECKU OIICHUBATh WX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh W3MCHCHHE B
HOBBIX YCJIOBUSIX;

YMCTb NCPCHOCUTL 3HAHUA B I103HABATCIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEICATCIIEHOCTH.

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

IIP6 03. chopMHPOBAaHHOCTh YMEHUW BBISBIATH XapaKTEPHBIC
MPU3HAKK M B3aUMOCBSI3b M3YUCHHBIX [OHATUN, NPUMEHSITH
COOTBETCTBYIOIIME TMOHATHSA IPU OMHMCAHUU CTPOCHUS U CBOWCTB
HEOPraHWYECKUX W OPraHWYeCKHX BEIIECTB U MX IPEBpAllCHHI,
BBISIBJISITH B3aMMOCBSI3b XMMHUYECKMX 3HAHUN C TMOHATUSAMU H
MPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

11Po 04. chOpMUPOBAHHOCTh ~ yYMEHHH  HCIIOJIB30BaTh
HAaUMEHOBAHHUS XHUMHYECKUX COCIMHEHMM MEXIYHApPOIHOTO
COI03a TEOPETHYECKOW W NPUKIATHOW XHUMHHM U TPHUBHAIBHBIC
Ha3BaHUs BAXXHEUIIMX BEHICCTB (ITUJICH, AllETUJICH, TJIMIIEPUH,
denon, Gpopmanbaerua, yKCycHas KUCIOTa, TNIMLIWH, YTapHBIN ras,
YIJICKUCIIBIN Ta3, aMMHUaK, ramieHasi U3BeCTh, HeTallleHas U3BECTb,
MUTHEBAS COJIa U IPYTUX), COCTABIATH (POPMYIIBI HEOPTAHUYECKUX
U OpPraHWYEeCKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEaKIUM,
OOBSACHATh MX CMBICI; TOATBEPKIATh XapaKTEPHbIE XUMHYECKHE
CBOMCTBAa BEIECTB COOTBETCTBYIOIIUMH OJKCIIEPUMEHTAMU U
3aNUCAMU YPABHEHUN XUMUYECKUX PEAKIINIA;

IMP6 05. cdhopMupOBaHHOCT,  YMEHUH  YCTaHABIIMBATH
MPUHAJIC)KHOCTh M3YYCHHBIX HEOPTaHUYECKHUX U OPTaHUYECKUX
BEILIECTB K OIpPEACICHHBIM KjaccaM M Tpynnam COEAUHEHUH,
XapaKTepPU30BaTh UX COCTaB M BXKHEWININE CBOMCTBA; OMPENETATh
BH/IbI XUMUYECKUX CBA3EH (xoBasIleHTHaH, HMOHHAs,
MeTaJuIM4ecKasi, BOJOPOIHASI), TUIBI KPUCTAJUIMUECKUX PEIIETOK
BEIIECTB; KIacCU(PUIIMPOBATH XUMUUYECKHE PEAKIINU;

IIP6 07. chopMUpPOBAHHOCTH YMEHHUI MPOBOJUTH pacueThl MO
XUMHYECKUM (DOpMyTaM M YpaBHEHUSM XUMHYECKHX PEAKIHHA C

HUCIIO0JIb30BaHHUEM (1)I/ISI/ILIGCKI/IX BEJINYNH, XapaKTCPUIYIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, o0OBemMa
(HOpMasibHbIE ~ YCJIOBHS)  Tra30B, KOJMYECTBAa  BEILECTBA;

HCIOJIb30BAaTh CUCTCMHBIC XUMHUYCCKUC 3HAHHUA OJId TPHUHATHUA
pemeHHﬁ B KOHKPCTHBIX JXHW3HCHHBIX CUTyalUsaX, CBA3aHHBIX C
BCIICCTBAMU U UX IMPUMCHCHUCM.




OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpEeJICTBA TIOMCKA,
aHaJu3a u
UHTEPIIPETAINN
uHpopmanuu u
UH(POPMALIOHHbIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32/1a4
npohecCuoHaNBHO
U IeATeNbHOCTHU

JInyHOCTHBIE Pe3yabTAThl JOJLKHbI OTPAXKATH B
4aCcTHU:
LHEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHPOBAHHOCTD MHUPOBO33PEHHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAayKd ¢ OOUIECTBEHHOW MPaKTUKH,
OCHOBaHHOT'O Ha Jaore KYJbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHHMIO CBOEr0 MecTa B
HOJIUKYJIbTYPHOM MHDE;

COBEpIICHCTBOBAHUE S3bIKOBOM U YUTATENbCKON
KYJIbTYpbl Kak CpEJCTBa B3aUMOJICHCTBUS MEXKIY
JOJIbMU U [T0O3HAHUS MUpA.

MeTtanpeaMeTHble pe3yJabTAThl JOJIKHbI 0TPAKATH:

OBJjaneHue

YHUBepCAJIbHbIMU y4eOHbIMHU

NMO3HABATEJIbHbIMHU JAelCTBUAMM:
B) padora ¢ undopmanmeii:

BJIAJ€Th HAaBbIKAMM IOJIydyeHHs HH}oOpManuu Hu3
UCTOYHUKOB  DPa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISATh MOUCK, aHAJIU3, CUCTEMAaTU3aLUI0 U
UHTEpHpeTannio HHPOPMAIMK Pa3IuYHbIX BUJOB U
dbop™m mpecTaBIeHUS;

CO3/1aBaTh TEKCTHI B pa3IMYHbIX (hopMaTax c yueToM
Ha3HaueHUs MHPOpPMALMU U LEJNEeBOM ayauTopuw,
BbIOMpas ONTHUMAaNbHYIO (OpMY MpENCTaBICHUS U
BU3YyaJIU3al1H;

OLICHUBATh JIOCTOBEPHOCTb,
uH(pOpMalliK, €€ COOTBETCTBHE
MOpaIbHO-ITHYECKUM HOpPMaM;
BJIQ/IETh HABBIKAMU PACMO3HABAaHUS U  3aIIUTHI
uHpopManuy, UHGOPMAMOHHON  0€30MacHOCTH
JIMYHOCTH.

JIETUTUMHOCTDB
IMpaBOBbIM H

JAucnuninHapubie (MpeAMeTHbIE) Pe3yJbTaTbl M J0JLKHbBI
0TpPaXKaTh:

I1P6 06. BnageHue OCHOBHBIMH METOAAMM HAay4HOTO MO3HAHUS
BEIIECTB M XHMHYECKHX SBICHMU (HaOJrofeHue, H3MepeHwue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

IIP6 07. chopMHpPOBAHHOCTb YMEHHH MPOBOJMTH PACUETHl II0
XUMHUYECKUM (pOopMyrnaM M ypaBHEHUSM XUMHYECKHX PEaKIHUil C

HUCIIO0JIBb30BaHUCM (1)I/ISI/II-IGCKI/IX BCJIMYHH, XAPaKTCPUIYIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0OBemMa
(HOpMasibHbIE  YCJIOBHS)  TIa30B,  KOJMYECTBA  BEILECTBA;

UCIIONIb30BaTh CUCTEMHBIC XHUMHUYECKHE 3HAHHS HJS TPUHITHS
pelIeHnid B KOHKPETHBIX JKU3HCHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

I1P6 08. chopmMupoBaHHOCTH YMEHUM IJIAHUPOBATH M BBIOIHATH
XUMHUYECKUH  DKCHEPUMEHT  (MPEBpalllEeHUsI  OpPraHUYEeCKUX
BEIIECTB TPU HArpeBaHWU, MOJIydCHHE STHJICHA U U3YyUEHHE ero
CBOICTB, KaueCTBEHHbIE pEaKUWHW Ha albJETHAbI, Kpaxma,
YKCYCHYIO KHCIIOTYy; JIeHaTyparusi O€NKOB TIpH HarpeBaHHH,
[[BETHBIE PEaKIUU OEJNKOB; MPOBOJNTH PEAKIMH HOHHOTO OOMEHa,
OTIPEIeNIATh CPeNy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIIMU Ha
cynbdar-, KapOOHAT- W XJIOPHA-aHUOHBI, HA KAaTHOH aMMOHWUS;
pemarbh 3KCIEpUMEHTalbHbIE 3afaud 1o TemMaM "Metamnsl" u
"Hemetannbl") B COOTBETCTBHMM C MpaBWIAMHU  TEXHHUKHU
0e30macHOCTH HpU OOpaIleHUH C BEIleCTBAMU U J1aOOpaTOPHBIM
000pyIOBaHWEM;  TPEACTABIATH  PE3YNbTaThl  XMMHUYECKOTO
DKCIIEpUMEHTa B (opMe 3alHucHu YPaBHEHHI COOTBETCTBYIOLIMX
peakiuii 1 GOpMyITUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yIbTATOB;
mP6 09. cpopMHpPOBAaHHOCTP  yYMEHHUS  aHAIW3UPOBATH
XUMHYECKYI0 HH()OPMAIIHIO, TIOTY4aeMYIO U3 Pa3HBIX UCTOYHUKOB
(cpencTB MaccoBoi nH(popMaruu, cetb IHTepHET u ipyrue).

OK 04.
OddexTuBHO
B3aMMOJICHICTBOBAT

JIN4YHOCTHBIE pe3yJabTaTrbl JOJKHbBI

oTpa:kaTb B

yacTu:
IpaXKaIaHCKOIr0 BOCIIMTAHUA:

JucuuniauHapHble (NMpeAMeTHbIE) Ppe3yJbTaTbl M J0JKHBI
0TPaXKaTh:
I1P6 08. chopMUpOBaHHOCTH YMEHUH MJIAHUPOBATH M BBINOJIHSTH




b ¥ paboTaTh B
KOJUIEKTHUBE U

— TOTOBHOCTb BE€CTH COBMCCTHYIO JCATCIBHOCTH B

HHTEpECaX IrpaXx1aHCKOro O6HI€CTBa;

XUMUYECKUM  AKCHEPUMEHT  (MpeBpalieHuss  OpraHUYECKHX
BEILIECTB MPU HArpeBaHUU, MOJTYYCHUE ATHICHA M H3YUYCHHE €ro
CBOJCTB,

KOMaH/EC — yMEHHE B3aI/IMOI[eI\/JICTBOBaTB C COLIMAJIbHBIMU Kau€CTBCHHBIC pPCAaKIMKM Ha aJbACTHUAbLI, Kpaxmali,
MHCTUTYTAMH B COOTBETCTBMH C MX (DYHKIMAMH M | YKCYCHYIO KHUCIIOTY; J€HATypauusi OCJKOB IIpU HarpeBaHuu,
HA3HAUYCHUEM. IIBETHBIC PEAKIIMU OEJIKOB; MPOBOJANTH PEAKIIMH HOHHOTO OOMEHa,
MeTal’lpeHMeTHbIe pe3yJabTaThl J0KHBI OTPAKATh: ONpeaACIsAThL CPEAY BOAHBIX PaCTBOPOB, KAYCCTBCHHBIC PCAKIINN HA
OBJiaieHHe YHMBEPCAJTbHBIMUA KOMMYHUKATHUBHBIMH cynbar-, KapOoHAaT- U XJOPHI-aHUOHbI, Ha KATHOH aMMOHHS;
NeiiCTBUSIMH: pemarh 3KCIepUMEHTaJIbHBIE 3afaud 1o TemaM "Metasl" u
0) cOBMecTHAas AeATeJbHOCTD! "Hemeramnel') B  COOTBETCTBHM C TIpaBWJaMU  TEXHUKH
— [OHHMAaTh M  WHCIIONB30BAaTh  MPEHMYIIECTBA 0€30MMacHOCTH TIPH OOpAIICHUH C BEIIECTBAMU W JIA0OPATOPHBIM
KOMAH/IHOM ¥ HHINBHAYAIbHON paGoThL; o0opysoBaHUEM; MPEACTABIATh  PE3yJIbTaThl  XUMHUYECKOTO
— [pPUHMMATh LEIM COBMECTHOW jesiteisHoctH, | OKCTIEPHUMEHTA B dopMe 3ammMcH YpaBHEHHHA COOTBETCTBYIONIUX
OPTaHN30BbIBATH U KOOPAMHHPOBATH IEHCTBHSA 110 €€ peakiuii 1 GopMyIHPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB.
JOCTHKCHUIO: COCTAaBJISITh IUIaH  JCHUCTBUH,
pacupenensiaTb pojaud C y4eTOM MHEHUN YYaCTHUKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM pPaOOTHI.
OBiaseHHe YHHUBEPCAJIbHBIMH  PeryJisiTUBHbIMHM
JeHCTBUSIMM:
r) NPUHATHE Ce0s M APYTUX JI0ACeH:
— TMPUHUMATh MOTHBBI M apryMEHThI JAPYIUX JIHOJAEH
MIPY aHAJIU3E PE3YIBTATOB JIEATEIbHOCTH;
— IIpU3HABaTh CBOE IIPABO U MPaBO APYIUX JIFOJAECH Ha
OIINOKH;
— pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C TO3HUIHH
JIPYroro 4eji0BeKa.
OK 07. JIMYHOCTHBIE Pe3yJbTaThbl [J0JKHBI OTpaxaTh B | JlUcuMIUIMHAPHBIE (MpeIMeTHbIE) Pe3yJbTAaThl H JAO0JKHbI
CopelicTBOBaTh 4acTu: OTpPaXKaTh:
COXpPaHEHHUIO IKO0JIOTHYECKOr0 BOCIIMTAHMS IIP6 01. chopmMupoBaHHOCTH TNPEACTABICHUN: O XUMHUUYECKOU
OKpYy>Karoleu —  cOpPMHUPOBAHHOCTh  JKOJOTHUYECKON  KYJIBTYpPBI, | COCTABIAIOMIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUpa, POJIK
CpeJILI, IIOHUMAHUEC BJIIUAHHUA COIIHUAJIBHO-DKOHOMHNUYCCKUX XUMHUHU B IIO3HAHUU f{BHeHI/Iﬁ HpI/IpO)II)I, B (i)OpMI/IpOBaHI/H/I
pecypcocOepexeHn IPOLECCOB Ha COCTOSIHUE MTPUPOIHOM U COIMANLHOM | MBIIIUIEHUS W KyIbTYypbl JIMYHOCTH, €€ (DYHKIHMOHAIBbHON
10, MPUMEHSTh Cpelbl,  OCO3HaHWE  IO0AIBHOrO  XapakTepa | FPAMOTHOCTH, HEOOXOAMMOM JUIsl pEIEHUs TPAKTHYECKUX 33134 U
3HaHUs 00 9KOJIOTUYECKHUX MPOOIIEM; HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/JI0POBBIO H




U3MEHEHUU
KJIMMaTa,
MPUHIIMIIBI
OEepeKIUBOTO
IIPOU3BO/ICTBA,
3P PEeKTHBHO
JIEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaIUsAX

— TIUIAHUPOBAaHHE U OCYIIECTBICHHUE JCHCTBHI B
OKpyXKarollled cpele Ha OCHOBE 3HaHMS Ielneit
YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

— aKTUBHOE HEMNpUATHE NCHCTBUI, MPUHOCSIINUX Bpe
OKpYKalolllei cpee;

— yMeHHe MIPOTHO3UPOBATH HeOJIaronpusITHHIC
HKOJIOTUYECKUE TMOCHEACTBUS MPEITPUHUMAEMBbIX
JICUCTBUI, MPEIOTBPAILATH UX.

MeTtanpeamMeTHblie pe3yJbTaThl J10/KHbI OTPAKATH:

Osaanenue YHHBEPCAJIbLHBIMH y4eOHBIMU

NMO3HABATEJIbHBIMU /1eCTBUAMM:

B) pabora ¢ ungopmaumei:

— UCIIOJIb30BaTh  CpPEeACTBAa HH(POPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJIOTMM B  pEIICHUHU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpraHW3aIlMOHHBIX  33Jad €  COOJIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU OE30MaCHOCTH,
TUTHEHBI, PECypcocOepexeHus, TMPaBOBbIX U
THYECKUX  HOpPM, HOpM  HWH(GOPMAIMOHHON
0€30MaCHOCTH.

MPUPOAHON Ccpenie;

MP6 10. cdopMHUpPOBaHHOCTH, YMEHHUH COONIOJATH TNpaBUIIA
HKOJIOTUYECKHU 11€J€CO00pa3HOro MOBEJAEHUS B OBITY M TPYJIOBOM
JESATEIIbHOCTH B LENSAX COXPAaHEHUS CBOEr0 3J0pOBbS H
OKpYy’)Kalolled NpUPOAHOM  cpelpl; y4YUTHIBaTh  ONACHOCTh
BO3/JICICTBUSl HA >KMBBIE OPraHU3Mbl OIIPENIEICHHBIX BELIECTB,
IIOHMMAasi ~ CMbICHI  TIOKa3arens  IMpedesIbHOW  JOIyCTUMOMN
KOHLIEHTpALUH.

26.02.01 DxkcniryaTanusi BHyTPEHHHX BOJHBIX IyTeil

IIK 4.7.
Oprann3oBbIBaTh
n  obecreunBaTh
JeHUCTBUS
ITOTYMHEHHBIX
YJICHOB DKHIIaXKa
cy/aHa I10
MPEAYIPEKICHUIO
u
MPEeI0TBPALIEHUIO
3arps3HEHUS
BOJHOW Ccpefbl

B yactu Tpya0BOro BoCmuTaHUsI:
- TOTOBHOCTb K TPYAY,
MacTepcTBa, TpyAoIo0ue;

- TOTOBHOCTD K aKTUBHOH JIeSITeIbHOCTH
TEXHOJOTHYECKOM W COLUMAJIIBHOW HaNpaBJICHHOCTH,

OCO3HAaHUEC T CHHOCTHU

CIOCOOHOCTh ~ HWHHMIMUPOBATh,  IJIAHUPOBAaTh U
CaMOCTOSITENIbHO BBIMIOJIHATH TAaKYIO JA€ATEIbHOCTD;
- MHTEpEC K pa3IMYHbIM cdepam

poQeCCHOHAIBHON JEATEIHbHOCTH,

B o6macT 5K0I0rH4eCcKOro BOCITUTAHHS:

- c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYIbTYPBI,
IOHMMaHUE  BIUAHUSA  COLMAJIBbHO-3KOHOMHYECKHUX
MPOIECCOB HA COCTOSIHUE MNPUPOJHOM W COIHUAIBHOM

- Cc(OpMHUPOBAHHOCTh YMEHHUS aHAJIU3UPOBATh XHMHYECKYIO
MHPOPMALIKIO, MOJYyYaeMyl0 M3 pPa3HbIX HMCTOYHHUKOB (CpEICTB
MaccoBoi uHpopMaluu, cetb UHTepHET U ipyrue);

- c(hOpMUPOBAHHOCTh  yYMEHHIt coOmro1aTh MpaBHIIa
HKOJIOTMUYECKHU IIeJIeCO00Pa3HOrO MOBEACHUS B OBITY U TPYIOBOM
JACATCIBHOCTH B HEIAX COXpPaHCHUSA CBOCTO 3J0pPOBBIA U
OKpY’)KaloIlle MpPUPOJHOW CpeAbl; YYHUTHIBATH OIMACHOCTH
BOS)ICfICTBI/IS[ Ha JXHWBBIC OPraHHU3Mbl ONPCACICHHBIX BCIICCTB,
MOHUMAsi  CMBICT  TOKa3aTessl MOpelelbHOM  JOIMYCTUMOM
KOHICHTPAUH;
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Cpenbl, OCO3HaHUE r7100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

- IUIAHUPOBAHUE M OCYLIECTBICHUE JCHCTBUM B
OKpY’KaloIllel Cpele Ha OCHOBE 3HAHWA  Lieled
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

AKTMBHOE HEINPUATHE JACUCTBUM, NPUHOCAIIUX BpE
OKpYKarollleu cpee;

- YMEHUE  NIPOTHO3UPOBATh  HEOJIArONpPUATHBIC
JKOJIOTMYECKHE  TOCJIEACTBUS  HPEANPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPAILATD UX;

- pacuiupeHuc OIIBITa ACATCIIBHOCTH
BKOHOFHqCCKOﬁ]IaHpaBHeHHOCTH;
- OBJIaICHUC HaBbIKaMH yqe6H0-

HCCIIEIOBATEIIbCKOM,  MPOEKTHOM M COLIMAJIbHOM
JIeSATEIbHOCTH;

26.02.03 CynoBo:kna

CHHC

[1K 2.7.
Opranu3oBbIBaThH U
o0ecrneunBaTh
NEHCTBUSA

MO TYNHEHHBIX
YJICHOB DKUTIAXKA
CyJHa 1o
MPEIYIPEKICHUIO U
MpeI0TBPALICHUIO
3arpsiI3HEHUST BOJTHOU
Cpelsl

B gyactu Tpy10BOro BOCIIUTaHHUS:

- FOTOBHOCTb K TpPYAY, OCO3HAaHUE ILIEHHOCTH
MacTepcTBa, TPYA0I00HE;

- TOTOBHOCTH K AKTUBHOU JEATEITbHOCTH
TEXHOJIOTMYECKOM M  COLMAJILHOW HAIpaBIECHHOCTH,
CIOCOOHOCThP ~ WMHHULIMUPOBATH,  IUIAHUPOBAaTh U
CaMOCTOSATEINIBHO BBINIOJIHATH TAKYIO JACATEIBHOCTD;

- HUHTEpEC K pPa3InYHBIM chepam
npodeccuoHaIbHOMN J1eSTeTbHOCTH,

B 00nactu 3K010ruuecKoro BOCIUTaHUS:

- c(OPMHPOBAHHOCTh HKOJOTMUYECKOUH KYIBTYPHI,
IIOHUMAHNE  BIMSHUSA  COLUAIbHO-3KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHOU
Cpenbl, OCO3HaHUE 1J100a1bHOTO Xapakrepa
HKOJIOTHYECKUX MPobIIeMm;

- IUJITAHUPOBAHUE M OCYIIECTBIECHUE JEHCTBHM B
OKpY)KalOIlleW Cpele Ha OCHOBE 3HAHWUA  Leled
YCTOMUYMBOTO pa3BUTHUS YEJIOBEUECTBA;

- c(pOPMHUPOBAHHOCTh YMEHHUS aHAJIU3UPOBATh XHUMHUYECKYIO
MH(pOpPMaLIMIO, MOJIYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTB
MaccoBoi nHpopmanuu, cetb IHTEepHET U apyrue);

- chOpMHUPOBAaHHOCTb  yMEHHHl  coOmoAaTe  MpaBuIIa
HKOJIOTMUYECKHU 1I€JIECO00Pa3HOro MOBEAECHUS B OBITY U TPYIOBOM
JEATEIbHOCTH B LEIAX COXpPAaHEHUs CBOEro 3I0pOBbi H
OKpYXKAlolllell MPUPOJHON  CpeAbl, YYHUTHIBATh OIMACHOCTh
BO3JICUCTBUS Ha JKMUBBIE OPraHU3MbI OINPEIEICHHBIX BEIIECTB,
IIOHUMAasi  CMBICI  IIOKa3aTessl  OPEeNesIbHOM  JOIMYCTHMOU
KOHILICHTPALINH;
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AKTUBHOE HEIpUITHE JACUCTBUN, NPUHOCSIIUX BpeEa
OKpYXKarolleH Cpese;

- YMEHUE  HIPOTHO3UPOBATh  HEOJIArONpPUATHBIC

HKOJIOTMYECKHE  IOCIEACTBUS  IPEANPUHUMAEMBIX

JIEUCTBUI, IPEIOTBPALIATh HX;

- pacupeHue OIIbITa JESTENIbHOCTH

9KOJIOTMYECKOHN HalpaBICHHOCTH;

- OBJIaJICHUE HaBbIKaMU yueOHo-

HCCIIEIOBATEIIbCKOM,  MPOEKTHOM M COLMaJIbHOM

JIeSITEIIbHOCTH;
26.02.05 OxcniryaTanusi Cy10BbIX JHEPreTHYEeCKHX YCTAHOBOK
[1K 2.7. B gactu Tpy10BOTO BOCIIUTAHUS: - c(hOpPMHUPOBAHHOCTb YMEHHS aHAJIMU3UPOBATh XUMHUYECKYIO
OpranuzoBbiBaTh U | - TFOTOBHOCTb K TpPYdy, OCO3HAaHUE IIEHHOCTH | MH()OPMALUIO, MOIYy4aeMyl W3 pa3HbIX HCTOYHUKOB (CpEICTB
obecrieunBaTh MacTepcTBa, TPY10Jt00ue; MaccoBoi uHpopManuu, cetb UHTEpHET U ipyrue);
NeCTBUS - TOTOBHOCTb K AKTUBHON JEATEIIBHOCTH
[OTYMHEHHBIX TEXHOJIOTUYECKOM ¥ COLUMAIBHOW HAINpPaBIECHHOCTH, | -  CHOPMUPOBAHHOCTH  yYMEHUH  cOOMIOAAaTh  MpaBMIIa
YWICHOB DKUIIaXKa CHOCOOHOCTh ~ MHHMLMUPOBATh,  IJJAHUPOBATh M | 3KOJOIMYECKH LIeIeco00pa3HOro NOBEJCHUS B ObITY U TPYIOBOM
CyJHa 1o CaMOCTOSITENILHO BBIMIOJIHATH TAaKYIO 1€ATEIbHOCTD; JESTEIbHOCTH B LIENSX COXPAHEHHs CBOEro 3J0pOBbS U
[IPEYNPEXKACHUIO U | - MHTEpEC K pa3IU4HbIM cepam | OKkpyxkawomeil HpUPOJHONH Cpelbl; Y4YUTHIBaTh  OMNACHOCTb
[peI0TBPALICHUIO npoheccuoHaNbHON e TeNbHOCTH, BO3JICIICTBUSL Ha >KMBBIE OPraHU3Mbl OIPE/IECICHHBIX BEIIECTB,
3arpsi3HEHUs BOJHOM | B 06sacTy 5K0J10rn4eckoro BOCHUTAaHUA: IIOHMMAasl ~ CMBICJI  IIOKa3aTeias  MPENEeNIbHOM  JTOIyCTUMOM
Cpebl - c(OpPMUPOBAHHOCTh 3KOJOTUYECKOW KYNbTYpHI, | KOHLEHTpALUH;

IIOHMMAaHHUE  BIUSHUS  COLMAIBHO-DKOHOMUYECKUX
MPOLECCOB HAa COCTOSIHUE MNPHUPOJHOM W COIMAIBHOM
Cpensl, OCO3HaHUE r1100aJIbHOTO Xapakrepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAHUPOBAaHWE M OCYLIECTBIEHHUE JEHCTBUM B
OKpYXKalolllell cpele Ha OCHOBE 3HAHUS IEeJeH
YCTOMYHMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTHUBHOE HENPUATHE JACUCTBUM, NPHUHOCAIIUX BpE.
OKpYXKarolleH cpere;

- YMEHHE  IPOrHO3HPOBAThH
DKOJIOTUUECKUE  TOCIIEACTBUS
JIEMCTBHM, TPEAOTBPAIATh UX;

HeOJIaronpusITHbIE
IpeINPUHIMAEMBIX
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- pacimpeHue omnbITa NEeATEIbHOCTH
JKOJIOTUYECKOM HAIIPaBICHHOCTH;

- OBJIQJICHHE HaBbIKAMU yuebHo-
HCCIIEIOBATEIIbCKOM,  MPOEKTHOM M COLIMAJIbHOM
JIEATEIbHOCTH;

26.02.06 DxcniryaTanusi Cy10BOro 3JIeKTPOoOOPY10BaHNUS U CPEACTB ABTOMATHKH

11K 3.7.
Opranu3oBbIBaThH U
oOecreynBaTh
nmeiicTBHS

O JUUHEHHBIX
YJICHOB DKUITAKA
CyJlHa 10
MPEAYIPEKACHUIO U
MpeI0TBPALLICHUIO
3arpsiI3HEHUST BOJIHOU
cpeabl

B gactu Tpyn0BOro BOCIIUTaHHUS:
- FOTOBHOCTb K TpyAdY,
MacTepcTBa, TPYI0Ir00ue;

- FOTOBHOCTb K AKTUBHOU JIEATEIIbHOCTH
TEXHOJIOTMYECKOM M COLMAIbHOW HAalpaBICHHOCTH,
CIIOCOOHOCTh WHULINAPOBATB, IUIAaHUpOBaThb U
CaMOCTOSITEJIHO BBIIIOJIHATD TAKYHO A€ATEIbHOCTD;

- MHTEpEC K pa3IMYHBIM chepam
npodecCuOHaIbHOMN 1S TeIbHOCTH,

B o0mactu 5K0710ruYecKoro BOCIIUTAHHS:

- c(OPMHPOBAHHOCTb HKOJOIMUYECKOW KYJIBTYpBHI,
IIOHUMAaHNE  BIMSHUSA  COLUAIbHO-3KOHOMHYECKHMX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHOU
cpensl, OCO3HaHUE rJ100aJIbHOTO Xapakrepa
HKOJIOTHUECKUX MPobIIeM;

- IJIAHUPOBAHUE U OCYILIECTBJICHUE JIEWCTBHUI B
OKpY)KaloIllel Cpele Ha OCHOBE 3HAHWUA  Lieled
YCTOMUYMBOIO pa3BUTHUS YEJIOBEYECTBA;

AKTUBHOE HEINPUATHE AEUCTBUH, NPUHOCSIIUX BpEX
OKpYKarollei cpese;

OCO3HAaHUEC T CHHOCTHU

- YMEHUE  NPOTHO3UPOBATh  HEOJIArONpPUSATHBIE
SKOJIOTHYECKHE  IOCJIEACTBHUS  MPEAIPUHUMAEMBIX
JIEMCTBUM, IIPEAOTBPALLATh UX;

- pacimmpeHue OIbITa NEeATEIbHOCTH
HKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIAJICHHE HaBBIKAMH yuebHo-
UCCIIENOBATEIIbCKOM,  IPOEKTHOM U COLMAIBHOU
JIEeATEIbHOCTH;

- chOpPMUPOBAHHOCTh YMEHHS aHAIU3UPOBATh XUMHUYECKYIO
MHPOPMALIMIO, TOIYyYaeMyl0 M3 Pa3HbIX HMCTOYHHUKOB (CpPEICTB
MaccoBoi uHpopManuu, cetb UHTEpHET U ipyrue);

- c(OpPMUPOBAHHOCTh  YMEHUH coOmoaaTh  mpaBuia
AKOJIOTHYECKHU IIeJIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOM
JEATEIbHOCTH B LEISAX COXPAaHEHUsT CBOEro 370pOBbA U
OKpYXalolllel MPUPOJAHON  CpEeAbl, YUYHUTHIBATh OIMACHOCTh
BO3JICUCTBUSl Ha JKHUBBIE OPraHU3Mbl ONPEJEICHHBIX BELIECTB,
MOHUMAsi  CMBICI  IIOKa3areqsl  MPENeIbHOM  JOMYyCTUMOM
KOHIICHTPALUH;
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23.02.01 Opranmn3zauus nepeBo30K M yNpaBjJeHUe HA TPaHCHopTe (HA BOHOM TPAHCIOPTeE)

[1K 3.1.
[manupoBath 1
OpPraHU30BBIBATH
paboTy 1o
TPAHCIIOPTHO-
JIOTUCTHYECKOMY
00CITyKMBaHUIO B
cepe Tpy30BbIX
MEPEBO30K.

B yvactu Tpy10BOTO BOCIIUTAHUS:
- FOTOBHOCTh K TpyAy,
MacTepCTBa, TPYI0JIt00ue;

- TOTOBHOCTh K aKTHBHOU JIeTEIILHOCTH
TEXHOJOTHYECKOM UM COLUMAJIIBHOW HaIpaBJICHHOCTH,

OCO3HAaHUE T ECHHOCTH

CIOCOOHOCTP ~ WMHULMUPOBATH,  IUIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHITH TaKYIO JAESTEIbHOCTD;
- UHTEpEC K pa3IMYHbIM chepam

poeCCUOHAIBHON JEATEIHHOCTH,

B o6nacTy 53K0510rn4eckoro BOCIUTAHUA:

- c(OpPMUPOBAHHOCTh 3KOJOTUYECKOW KYIbTYpBI,
IIOHMMAHHUE  BIUSHUS  COLMAIbHO-DKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MNPUPOJHOM W COLMAIBHOM
cpenpl, OCO3HaHHE r7100aJ1bHOTO Xapakrepa
HKOJIOTMYECKUX MPOOIeM;

- IUIAHUPOBAaHUE M OCYLIECTBICHUE JICHCTBUM B
OKpY)KalIllel Cpelne Ha OCHOBE 3HAHMUS Lieled
YCTOMYHMBOTO Pa3BUTHs YEIOBEUECTBA;

AKTMBHOE HENPUATHE JACUCTBUM, NPUHOCAIIUX BpEI
OKpYXKarollleu cpere;

- YyMEHHE  TPOTHO3UPOBATh  HEOJIATONPHUSITHBIC
AKOJIOTHYECKHE MOCIEACTBUSA MPEAITPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- paclpeHue OIIBITa JIeTEIbHOCTH
AKOJIOTMYECKOW HAIPaBJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMH yueOHo-
WCCIIEIOBATENIbCKOM,  MPOEKTHOM W COLMAJIbHOMU
JIESTEIbHOCTH;

- cpOopMHPOBAaHHOCTH YMEHHUS aAHAJIMW3UPOBATH XHMUYECKYIO
MHGOPMALIMIO, NOJY4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeiCTB
MaccoBoii nHpopManuu, cetb IHTepHET 1 apyrue);

- cOpMHUPOBAaHHOCTH  YMEHUH  COONIOAATH  MpaBUiIa
HKOJIOTMYECKHU 1€JIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM
JIEATETbHOCTH B LENSAX COXPAHEHHUS CBOETO 370POBbS U
OKpYXarollle MNPUPOAHON Cpeabl; Y4YUTHIBAaTh  OIMNACHOCTD
BO3JICUCTBUSI Ha >KUBBIC OPraHU3MbBI OMPEEICHHBIX BEIIECTB,
MOHMMAasl  CMBICII ~ TOKaszareiss MpeNesIbHOM  JIOIMyCTUMOM
KOHIICHTPAIIUU;
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2. CTPYKTYPA U COJIEPKAHUE OBIIEOBPA3OBATEJBLHON JUCIATLIIMHBI

«XUMUSA»
2.1.  O0beM THCUMILIMHBI M BUAbI Y4e0HOIi padoThI
Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 72
B 1.u.
OcHoBHOe cogepkaHue 64
BT. U.:
TeopeTuiecKoe o0ydeHue 32
MPAKTUYECKUE 3AHATUSA 14
1abopaTOPHBIE 3aHATHS 18
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:kaHue (coaeprKaHue 8
NPUKJIAJTHOT0 MO1YJIs1)
BT. U..
TeopeTudecKoe o0ydyeHue 4
MPAKTUYECKUE 3AHATHUSA 4
1a0opaTOpHbIE 3aHATHUS -
CamocrostenbHas pabora -
IIpoMeskyTOoUHast aTTeCTALUSA
(muddepeHuMpPOBAHHBII 3a4eT)
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2.2.

TemaTn4ecKkuii IJIaH U coaecpiKaHuEe NUCHUITJIMHbI

HaumeHnoBanue Copnepxxanue yuyeOHOro Mmarepuasa (0CHOBHOe M NPOodecCHOHAIBLHO OPHEHTHPOBAHHOE), O0bém | ®opmupyemble
pa3/ieJioB M TeM J1a00paToOpHbIe M MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOLYJIb YacoB | KOMIETeHIUH
1 2 3 4

Coaep:xxkaHue yueOHOIro MaTepuaJia 64
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU 22
Tema 1.1. Coaepxxanue yueOHOIo MaTepuasa 4 OK 01
OcHOBHBIE XUMHYECKUH AJIeMEHT. AToM. SIpo aromMa, U30TONBI. DIIEKTPOHHAs 000J0YKa. DHEPreTUUECKHE
XMMHUYECKHE TIOHATHUSA |ypOBHH, MOAYPOBHU. ATOMHBIC opOHTaiu, S-, P-, 0- ameMeHThl. OCOOCHHOCTH paclpeeiCHuUs 5
U 3aKOHBI, CTPOEHHE |3JIEKTPOHOB MO OpOUTANsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS
aTOMOB  XMMMYECKHUX |KOH(Uryparwms aroMoB. OCHOBHBIE XHMHUYECKHE 3aKOHBI
DJIEMCHTOB IIpakTH4yeckue 3aHATHS

[Tpaktnueckass pabora Nel. «OCHOBHbBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHUU M PacyeTbl I10

YPaBHEHMSIM XMMUYECKHUX PEaKuil».

OTtHocuTeNbHBIE aTOMHAsi U MOJEKYJspHas Macchl. MousipHas macca. KommdecTtBo BeriecTsa. 2

MaccoBast nons BemiectBa. 3akoH ABorajpo. MomspHblii o0bem raszoB. OTHocuTeNbHas

IUIOTHOCTb I'a30B. PacueTsl 10 ypaBHEHHUSIM XUMUYECKUX pEaKUUi C MCIOIb30BAaHUEM MAacCOBOU

JIOJIM BEIIeCTBAa, 00beMa (HOpMalIbHbIE YCJIOBHS) a30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Copnepxxanue yuyeOHOIro MaTepuasa 2 OK 01
[leproguuecKuit TlpaKkTHYeCKHE 3aHATHSI OK 02
3aKOH 1 |[Ipaktuyeckast pabora Ne2. «/3ydeHne MepuoOMIECKUX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3H CO 11K 4.7
Tepuomyeckas CTPOEHHEM aTOMOBY. 1K 2.7
cuCTeMa XUMHU4YECKMX |[lepropnueckas cucrema xumudeckux snmemeHToB J[.M. MenneneeBa. CBs3b MEPHOANYECKOTO 1K 2.7
sanementoB  JI.  W. |3akona u [lepromuueckoii cHCTEMbl XHUMHUYECKHX JJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOCHHMS 1K 3.7
MenneneeBa, ux CBsI3b aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMMHYECKHX JJIEMEHTOB, OOpa3yeMbIX HMH IK 3.1
C COBPEMEHHOM |POCTHIX M CIOXKHBIX BELIECTB IO IPYIIaM W mepuojaMm [leprHoanveckoil cucTeMbl. 3HaUYCHHE
Teopuen CTPOCHUS |IEPUOJUYECKOT0 3aKOHA M CHUCTEMbl XUMHUUYeckux sneMeHToB [[.M. MenpaeneeBa B pa3BUTHH 2
aTOMOB

HayKH.

YcraHOBIEHHE CBA3W MEXAY CTPOCHHUEM aTOMOB XHWMHYECKHX 3JIEMEHTOB M MEPUOIUYECKUM
H3MEHEHHEM CBOMCTB XMMHUYECKHX AJIEMEHTOB M MX COSAMHEHUM B COOTBETCTBHUHU C MOJI0KECHUEM
Ilepnonnueckoir cucTemsl. PerieHne NMpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha
XapaKTepU3alui0 XUMHUYECKUX dJIEeMEHTOB «MeTaimudeckue / HEMETaUIMYeCKue CBOWCTBA
XAMHYECKUX BJEMEHTOB B COOTBETCTBHUU C HMX DJJIEKTPOHHBIM CTPOEHUEM M TOJOXKEHUEM B
MEPUOANYECKON cucTeMe XumMuieckux aaneMeHToB .M. Menneneesay




Tema 1.3.

CtpoeHnne  BelecTna
51 npupoaa
XAMHYECKOH  CBSA3U.
MHuoroob6pasue
BEIIECTB

Coaep:xanue yueOHOTo MaTepHaJia

CtpoeHue BemiecTBa. XuMuieckas cBsi3b. BUapl XuMHueckoi cBsi3U (KOBaJICHTHAs HEMOJIIpHAs U
MOJISIpHAsi, WOHHAs, MeTaTM4eckas). MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOW XWUMHUYECKOU
cBs3M  (OOMEHHBII ¥  JOHOPHO-aKIENTOpHbIM). Bogoponnas  cBa3b.  BaseHTHOCTD.
DNIeKTPOOTpULIATENLHOCTh. CTeneHb OKkuciieHus. OHbI: KAaTHOHBI U @HUOHBI

IIpakTnyeckue 3ansaTus

[Tpaktuyeckas padora Ne3. «CtpoeHue BeuiecTBa U MpUpPoia XUMUIECKOH CBAZM.
JleMoHCTpauus Mojened KpUCTAJUIMYECKMX PELIETOK: HMOHHOM (XJIOpUI HaTpusi), aTOMHOM
(rpacduT 1 anMma3z), MOJEKYISAPHON (YITIEKUCIBIA a3, MOJ), METANIMYECKON (HATpHii, MarHHi,
Menb). PemieHune npakTHUeCKUX 3alaHUl HAa COCTaBIEHHUE IEKTPOHHO-rpaduueckux Gopmyi
asieMeHTOB 1—4 nepuonos

OK 01

Tema 1.4.
Knaccudukanus, u
HOMEHKJIaTypa
HCOPTraHNYCCKUX
BEIIIECTB

Coaep:xanue yue0HOro MaTepHaJia

Knaccugukanus Heoprannyeckux BeuiecTB. HomMeHki1aTypa HEOpraHH4eCKUX BEIECTB (OKCHIBI,
TUAPOKCUBI, KHUCIOTBI, COJM). BeliectBa MONEKYISIPHOIO M HEMOJEKYJISIPHOTO CTPOEHHS.
ArperaTHble cocTosiHUs BeulectBa. Kpucramiumyeckue U aMopgHbIE BelIeCTBA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIleCTBA. TUIbI KPUCTAIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYJspHasl,
MOHHAs1, MeTaJUIMYecKasi). 3aBUCMMOCTb CBOMCTBA BEILIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKU

HpaKaneCRue 3aHATHSA

[TpakTunyeckas pabora Ne4. «HomeHKkIIaTypa HEOPraHUUECKUX BEILIECTBY.

Pemenne npaktryeckux 3aiaHuil o kiaccu(rKaluy, HOMEHKIAType U XUMHUYECKUM (hopMyrnam
HEOPraHMYECKUX BEIECTB pPA3JIMYHBIX KJIACCOB (YrapHbIil Tra3, YIJIEKUCIbIM Tra3, aMMHaK,
raiieHass M3BECTb, HETalleHas W3BECTb, NMUThEBAs cOJa WU JAPYTUX): Ha3BaHHUS BEILECTB IO
mexxayHapoanoit (MIOITAK) wunm TpuBHaIbHOM HOMEHKJIATYpe U COCTaBlIEHHE (OPMYIIBI
XUMHYECKHMX BEIIECTB, OMNpENeIeHne NPHUHAUIeKHOCTH K kiaccy. [lowck wmHpopmanuu 1o
Ha3BaHUAM, UJCHTU(UKATOpPaM, CTPYKTYPHBIM (GopMyiaM. AHAJIN3 XUMHUYECKOW MH(pOpMaIHH,
MOJIy4aeMOM W3 pa3HbIX HCTOYHHMKOB (CPEICTB MaccoBOM HMH@opmamuu, ceTb MHTepHeT u

JIPYTHUE)

OK 01
OK 02

Tema 1.5.
Tunet XUMHUYECKHUX
peakuuii

Conep:kaHue y4eOHOro MaTepuasa

Xumuyeckass peakius. Krmaccudukamus XUMHYECKUX peakluid B HEOPraHMYEeCKOW U
OpPraHMYeCKOM XWMHH. 3aKOHBI COXPAHEHHS MacChl BEIIECTBA, COXPAHEHUS W TPEBpALICHUS
SHEPTrUU NPU XUMHUYECKUX peakiusax. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakluu (YpaBHEHUS
OKHCJICHUS-BOCCTAHOBJICHUS,  CTEMEHb  OKHUCJEHHUS, OKHCIHWTEIb W  BOCCTAaHOBHUTEID,
OKHCIIMTEIIBHO-BOCCTAHOBUTENBHBIE PEAKLMU B MPUPOAE, INPOU3BOJACTBEHHBIX IMpOLECCAX U
YKU3HEACSITEIIBHOCTA OPTaHNU3MOB)

OK 01

Tema 1.6.

Coaep:xanue yueOHOro MaTepuaJia

OK 01




Ckopocth xumudeckux | CKOpOCTh pEakiuu, €€ 3aBUCHUMOCTh OT pPa3iH4YHbIX (HDaKTOPOB: MPHUPOABI PEaArHPYIOIIHX OK 02
peakuuii. XHMHUYECKOE| BEIIECTB, KOHIICHTpAllMU PEardpyrolluX BEIIECTB, TEeMIEpaTypbl W IUIOMAAM PEaKIIMOHHOMN 1K 4.7
paBHOBECHUE noBepxHOCTH. TeruoBble 3()h(PEeKThl XUMHUECKUX PEaKLUil: 3K30- U SHAOTEPMUUECKUE PEaKIUH. 2 I1IK 2.7
OOpatumble peakIuu. XuUMHYecKoe paBHoBecue. DakTopbl, BIUSAIOIMIME HA COCTOSHUE [IK 2.7
XUMHUYECKOTO paBHOBECHS (KOHIEHTpAIUsi PEareHTOB WJIM MPOJYKTOB pEaKIMH, IaBJICHHE, K 3.7
temriepatypa). [lpunamun Jle [llatense K 3.1
JlabopaTopHble 3aHATHS
Jlaboparopnas pabora Nel. «BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTb XHUMHUYECKOM
peaxKum.
Pemenne npakTUKO-OPMEHTHUPOBAHHBIX 3aJaHUl Ha aHanmu3 (AKTOPOB, BIUSIOUIUMX Ha
M3MEHEHHE CKOPOCTH XMMMUYECKON peakiuu. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW pEeaklHUU OT 2
MNPUCYTCTBUS KaTalnu3aTopa Ha MpUMEpPe pPa3lIoKeHHs IEePOKCHAa BOAOPOJA C IOMOIIBIO
JUOKCHJAa MapraHiia M Karanasbpl. PelieHMe NpakTUKO-OPUEHTUPOBAHHBIX 33JaHU Ha
npuMmenenue npuHiuna Jle-lllarense s HaXOXIEHUs HANpaBICHHS CMEIICHUS PaBHOBECHUS
XUMHYECKON peakiuy U aHaJn3 (aKTOPOB, BIMAIONINX HA CMEIICHUE XUMHUECKOTO PABHOBECHS
Tema 1.7. Coaep:xanue yue0HOro MaTepHaJia 4 OK 01
PactBopsl, Teopusi | PacTtBopbl. Buabl pacTBOPOB IO COACPKAHUIO PACTBOPEHHOIO BelIECTBA. PacTBOPUMOCTSH. OK 02
ANEKTPOIIUTUIECKOU [TonsTe o nucHepcHbIX cucreMax. VICTHUHHBIE M KOJUJIOMJHBIE PacTBOpPHl. MaccoBasi moist 5 OK 04
JMCCOLIMALIUU u|BelecTBa B pactBope. [loHsaTue o BogopogHom nokazarene (pH) pactBopa. DaexTpoiauTuyeckas OK 07
MOHHBINA OOMEH qucconuanus. CHIIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiiun HOHHOro oOMeHa I1IK 4.7
JlabopaTopHble 3aHATHS IK 2.7
JlaboparopHuas pabota Ne2 «[IpUroToBIeHHE PAaCTBOPOBY. K27
[TpuroroBneHue pacTBOPOB 3aJaHHONW MAacCOBOM J0JIEW pacTBOPEHHOTO BEILIECTBA, IPOBEICHUE TK 3.7
peakuuii HMOHHOro OOMEHa, ONpEeJelIeHHe CpeAbl pacTBOPOB BELIECTB €  IOMOIIbIO 2 K 3.1
YHHUBEPCAJIBHOTO HWHAMKaTOpa (KHCas, HeHTpanbHas, IEJIO0YHas). 3aJaHusi Ha COCTaBIICHHE
MOHHBIX peakuui. PerieHue npakTUKO-OpMEHTHPOBAHHBIX PACUETHBIX 33JaHU Ha pPacTBOPHI,
UCIIOJIb3yeMble B OBITOBOW U MPOU3BOJACTBEHHON AEATEIILHOCTH YEIOBEKa
Pasnen 2. Heoprannueckasi xummusi 10
Tema 2.1. Copnepxanue y4eOHOIo MaTepuaJa 8 OK 01
Ousuko-xumnyeckue |Metamiel.  [lomokenne MetaymioB B [lepwogudeckoil CHUCTEME XHMHUYECKUX —JJICMECHTOB. OK 02
CBOICTBa OCOOEHHOCTH CTPOEHHsI AJIEKTPOHHBIX 0005I04eK aroMoB MeTamwioB. OOmme ¢usndeckue OK 04
HEOPraHUYECKUX cBoiictBa MeTayuioB. CIulaBbl METaIOB. DJIEKTPOXUMHUYECKHHM psJl HaNpsHKEHUH METasuIoB. 5 [1IK 4.7
BEIIECTB XUMHYECKUE CBOMCTBA BaXXKHEMIIMX METAJUIOB (HATpUM, KaJIUi, KaJIbLHM, MarHui, aqtOMHUHUM, I[IK 2.7
IUHK, XpOM, >ele30, MeAb) W HuX coeAuHeHud. OOmume crocoObl MOIYy4YEeHHs] METaJuIoB. IK 2.7
[IprMeHeHre MeTaIoB B OBITY U TEXHHKE IIK 3.7




Hemeramnsl. Ilonoxxenne Hemeramos B Ilepuonnueckoi cucreMe XUMHYECKUX diaeMeHToB [1.1.
MenpeneeBa 1 0COOCHHOCTH CTpOCHHS aToMOB. Du3nyeckre CBOMCTBA HEMETAUIOB. AJIJIOTPOIIHUS
HEMETAJUIOB (Ha MpUMepe KHUCIoponaa, cepbl, ¢ocdopa u yriepona). XMMHUIESCKHE CBOWCTBA U
MIPUMEHEHNE BaXHEHIITUX HEMETaUIOB (TaJlOTeHOB, Cepbl, a30Ta, ¢ocdopa, yriepoaa U KpeMHHUS )
U UX COCAMHEHUH (OKCHIOB, KHUCIOPOICOJEPKAIIUX KHUCIOT, BOJOPOJHBIX COCIUHEHHI).
[IpruMmeHeHre BaKHEHUIIUX HEMETAVIOB M MX COCIMHEHUN

XHUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIAaCCOB HCOPraHNM4YCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, cojiell ,I[p) I'eneTnueckas CBI3b HEOPraHNM4YCCKUX BCIICCTB, INPHHALICKAIIUX K
Pa3IMYHbIM KJIaCCaM. 3aKOHOMepHOCTI/I B M3MCHCHHUM CBOICTB MMPOCTBIX BCUICCTB, BOAOPOAHBIX
COCHHHCHHﬁ, BBICHIUX OKCHIOB U THAPOKCHUIOB

JlaboparopHble 3aHATHUS

Jlaboparopnas pabota Ne3. «DU3MKO-XUMUYECKHE CBONCTBA HEOPTAHUYECKUX BEILIECTB.
CocraBieHne ypaBHEHMM XUMHUYECKMX peakUud C y4yaCTHMEM TMPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHUJOB METAlNIOB, HEMETaUIOB U
aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAHWUH W aM(OTEPHBIX THIPOKCHJIOB;
HEOPraHWYECKUX COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA.

Pacuérbl macchl BemiecTBa WM 00bEMa ra30B 110 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce WUIIU
00BEMY OIHOTO M3 YYAaCTBYIOIIUX B PEaKIMM BEIIECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA
BEIIECTBa) MPOJIYKTOB PEaKUHU, €CIM OJHO W3 BEIIECTB MMeEeT NnpuMmecH. PemieHue mpakTuko-
OpPUEHTHPOBAaHHBIX 3a/laHMIl Ha CBOICTBa, COCTaB, MOJyueHHE M O€30MacHOE HCIOJIb30BaHUE
BaXHEHIIIMX HEOPraHUYECKHUX BEUIECTB B OBITY M NPO(PECCHOHATBHOMN AESITEIbHOCTH YEJI0OBEKa

IIK 3.1

Tema 2.2. Copepxanue yueOHOIro MaTepuasa OK 01
Unentudpuranns JlaGopaTopHbie 3aHsTHS OK 02
HCOPTaHHMICCKUX JIabopatopHas padora Ned «MneHTHduKaIys HEOPraHNYECKUX BEIIECTBY. OK 04
BCILCCTB Pemenne skcrieprMEHTAIBHBIX 33/1a4 M0 XMMUYECKHM CBOMCTBAM METANIOB U HEMETAJUIOB, IO

pPACHO3HABAaHUIO M TIOJNYYEHUIO COECJUHEHMH METaUIoOB U HEMETaUIOB (B3auMOAEHCTBHE

THIPOKCHIA ATIOMUHHS C PacTBOpaMH KHUCIOT M mienodeil). MneHTnukanns HeOpraHMUECKUX

BEIIECTB C MCIOJIb30BAaHUEM HX (PU3UKO-XMMHUYECKHX CBOICTB, XapaKTEPHBIX KaueCTBEHHBIX

peakiuii. KadecTBeHHBIE peakium Ha cynbdaT-, KapOOHAT- W XJIOPHI-aHHOHBI, Ha KATHOHBI

METAJUIOB U KATHOH aMMOHUS
Paspnen 3. Teopernueckue 0CHOBBI OPraHMYeCKON XMMHUH
Tema 3.1. Copnepxxanue yueOHOIro MaTepuaJa OK 01
Knaccuduxanus, [Ipenmer opraHuueckoil XUMHUHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B IOJIyYEHUU HOBBIX
CTPOEHHUE M|BEIIECTB M MarepuanoB. Teopus CTpoeHus OpraHudeckux coennHeHnii A.M. byrtneposa, eé
HOMEHKJIaTypa OCHOBHBIE NoJ0xkeHUs. CTpyKTypHbIe (pOpMysIbl OpraHHUuecKUX BelecTB. ['omonorus, u3omepusl.




OpraHn4C€CKuUX BCIICCTB

XHUMHUYECKas CBA3b B OPraHUYECKUX COCAUHEHUAX: KPATHBIE CBSI3H, G- U TT-CBSI3H.

[IpencraBaenne o kiaaccupuKauu OpraHuYeckux BemlecTB. HomeHknaTypa opraHMYecKHX
COEIMHEHUH (cucTeMaTHYECKasl) U TPUBUAJIbHBIEC HA3BAHUS BaXKHEHIIMX MPEICTABUTENEH KJIacCOB
OpPraHUYEeCKUX BELIECTB

HpaKaneCRne 3aHATHSA

[TpakTnyeckas padora Ne5. «HomeHki1aTypa OpraHM4ecKiX BEILECTBY.

OsznakomiieHne ¢ oOpa3llaMM OpraHMYECKUX BEIIECTB W MaTepualaMd Ha HX OCHOBE,
MOJICJINPOBAHHE MOJIEKYJI OPIraHUYECKUX BEILECTB, HAOIIOACHNE U OIIUCAHNE AEMOHCTPALMOHHBIX
OIBITOB 110 MPEBPALICHUIO OPraHUYECKHUX BEIIECTB PU HarpeBaHuM (IU1aBiIeHUE, OOyTIIMBaHUE U
ropenue). CocraBieHue MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (hOpPMyJT OpraHUYEeCKHX BELIECTB
OTIENBHBIX KJACCOB, HCIIONb3YySl HMX HA3BaHHWS II0 CUCTEMaTUYECKOM M  TPUBHAIBHOU
HOMEHKJIaType (STWIIEH, aleTWIeH, IJIMLUEpHH, (GeHon, (opManbaerui, YKCyCHas KHUCIIOTa,
rmiuH). PacdeTsl mpocteiimeid popMysibl OpraHHYECKOW MOJIEKYIIBI, UCXOAS M3 JIEMEHTHOTO
cocrana (B %)

JlabGopaTopHble 3aHATHUS

Jlaboparopnas pabora No5. CocraBiieHHE CXEM pEakKIUil, XapaKTepU3YyIOIIUX XUMHYECKHE
CBOMCTBA OPTraHUYECKUX COCAMHEHUMN OTACNIBbHBIX KiIaccoB. CrocoObl UX MOTyYeHUs U Ha3BaHUE
OPraHMYECKUX COEIMHEHUN 10 TPUBHUAIBHOW WM MEXKIYHAPOJHON CHUCTEMATHYECKOM
HOMEHKJIATYype.

Pemenne npakTHKO-OPMEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKHX
COCIMHEHUI OTJEIHHBIX KJIACCOB

Pasnen 4. YrieBonopoabl

10

Tema 4.1.
YrieBonopoapl M MX
IIPUPOJHBIE MCTOYHUKU

Coaep:xanue yueOHOro MaTepHaJia

[TpenenbHbIE YTIeBOIOPOABI (AJIKaHBI): COCTaB U CTPOCHUE, TOMOJIOTHUECKUN psill. MeTaH U 3TaH:
COCTaB, CTpOEHHE, (PU3MYECKHE M XMUMHYECKHE CBOICTBa (pEeakUMM 3aMELIeHUs U TOpPEeHHs),
MOJIy4YE€HUE U IPUMEHEHHE.

HemnpenenpHbie yrieBogopoabl (aIKEHBI, TKaAUCHBI, aTIKUHBI).

AJIKEHBI: COCTaB MU CTPOEHWE, TOMOJIOTHUECKUH psa. DTUICH W MPOMUJICH: COCTaB, CTPOCHHUE,
buznyecKue U XMMHUYECKHE CBOWCTBA (peaKIMy TUIPUPOBAHUS, TaJOTCHUPOBAHUS, THIpATALIUH,
OKHCIICHHUS U TTOJIMMEPHU3AINH ) TIOJydeHNEe U TIPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u meTunOyraauen-1,3, XuMHUYECKOoe CTPOCHHE, CBOWMCTBA (peakius
MOJIMMEPU3AITUH ), TPUMEHEHHE (TSI CHHTE3a TPUPOTHOTO M CHHTETHYECKOTO KaydyKa U PE3UHBI).
ATNIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKUH psl. AILIETHUICH: COCTaB,
XUMUYECKOe CTpoeHue, (U3MYecKkue U XUMHUYECKHE CBOWCTBA (pEaklW TUIPUPOBAHMUS,

TaJIOTCHUPOBAHUS, rugparanuun T OpeHI/IH), IOJIYYCHHUC n MMPUMCHCHUC (I/ICTO‘-IHI/IK

OK 01
OK 02
OK 04
I1IK 4.7
IIK 2.7
[1IK 2.7
IIK 3.7
IK 3.1




BBICOKOTCMIICPATYPHOTO IJIAMCHU IJId CBAPKH U PE3KU MeTaJIJIOB)

ApomMaTtudecKkue yrieBoJopojibl (apeHsl). beH3onm u Tomyoln: cocTaB, CTpoeHue, (u3nyuecKue u
XMMUYECKHE CBOMCTBA (pEaKIMU TajJOr€HUPOBAHUS U HUTPOBAHUSA), MOJYyYEHUE U MPUMEHEHHE.
TokcuuHOCTh apeHOB (BIusiHUME OEH30Ja Ha OpraHU3M 4YelloBeKa). ['eHeTHueckas CBSI3b MEXIY
YTJIEBOJOPOAaMHU, MPUHAJICKAIIUMH K Pa3IUYHBIM KJIACCaAM.

[TpupoaHble UCTOUHUKHU yriaeBoAopoAoB. [Ipupoauslil ra3 u nonyrHele HedTsHble ra3pl. Hedtsh 1 2

e¢ mnpoucxoxiaeHne. CrocoObl mnepepaOOTKH HE(PTH: TEPErOHKa, KPEKHHT (TePMUYECKHIA,

KaTaluTuueckuil), muponu3. IlpoaykTtsl mnepepa®oTkum  He(pTH, UX NPUMEHEHUE B

IPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yToJib ¥ IPOJYKTHI €ro nepepadboTKu
Tema 4.2. Coaep:xanue yueOHOTro MaTepHaJia 4 OK 02
Qusuko-xuMuyeckue |JlaGopaTopHble 3aHATHS OK 04
CBOMCTBA JlabopaTtopnast pabota Ne6 «CBOICTBA YIiI€eBOIOPOIOBY. 2
YI1€BOAOPOOB TpuBnanbHas U MeXIyHApoJHas HOMEHKJIATypa, XUMHUYECKHE CBOMICTBA, COCOOBI MOIY4YEHUs

YIJI€BOJIOPOIOB.

JlaGopatopHas paborta Ne7 «llomyueHue 3TuiIeHa W M3y4E€HUE €ro cBOicTB» MojenupoBaHue

MOJIEKYJI 1 XUMHUYECKUX MPEBPALIEHUI YTI€BOIOPOAOB (Ha MpUMEpPE 3TaHa, 3TUJICHA, alleTHIIEHA 2

U JIp.) ¥ FaJIOT€HOIPOU3BOIHBIX
Pasznea S. Kucaopomoconepxamme oprannyecKkue coe{uHeHus 14
Tema 5.1. Copepxanue yueOHOro MaTepuasa 2 OK 01
Crnuptsl. Oenon [IpenenbHbIE OJHOATOMHBIE CIUPTHI (METAHOJI U ITAHOJ): CTpOeHUE, (pU3NUecKre U XUMUYECKHE OK 07

CBOMCTBa (peaklUu C aKTHUBHBIMH METaJUIaMH, TaJOreHOBOJOPOJaMM, TOPEHHUE), NMPUMEHEHHE.

BonoponHbie cBsizu MeXAy MOJIEKyJaMH CHOUPTOB. PU3MOJIOTMYECKOE JAEWCTBHE METaHoja U

ATaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroaToMHbl€ CIUPTHI (ITUIEHIJIMKOIb U TIUIEPUH): CTpOEHHE, (PU3MUECKHEe U XMMHUYECKUE 2

CBOWCTBa (B3aMMOJAEWUCTBME CO WIEJTOYHBIMM MeTajUllaMH, KaueCTBEHHas peakuus Ha

MHOT0aTOMHBIE CNUPTHI). DPUNOJIOTUYECKOE AEWCTBUE Ha OpraHu3M uesioBeka. lIpuMeHeHue

[IIMIEpUHA U ATUIICHTJIUKOJIS.

®enon. CTpoeHne MOJIEKYJbI, (PU3MUECKHE W XUMHUYECKHE CBOMCTBa (eHona. TOKCHYHOCTH

denona, ero hru3MoNOrNUYECKOe JeicTBUE Ha OpraHu3M 4enoBeka. [Ipumenenue gpenona
Tema 5.2. Conep:xanue yueOHOTro MaTepuaJia 2 OK 01
Anpaerumpl. Anpaeruaipl M KEeTOHBI ((opManblerui, ameraibJerui, aleToH): CTPOeHue, (QU3nYecKue u OK 02
KapOoHOBEIE KUCTIOTEL. |XHMHUYECKHE CBOMCTBA (pEaKklUWM OKUCICHHS W BOCCTAHOBJICHHS, KAaYECTBEHHBIC PEAKIUH), OK 04
CrnoxHble 3¢upbl MOJIy4Y€HUE U IPUMEHEHHE. 2

OOHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAas M YKCYCHAs KHUCIOTBI):
cTpoeHHe, (u3nueckne ¢ XHWMHUYECKHE CBOMCTBa (0OmMe CBOWCTBA KHCJIOT, PEAKIUsS




sTepuduKanmu), TMojdydeHHne U mnpuMmeHeHue. CrTeapuHOBas UM OJIGMHOBAas KHUCIOTHl Kak
IPEJCTaBUTEININ BBICIIUX KapOOHOBBIX KUCJIOT. Mblla KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX
MOIOILIEE ACHCTBHE.

Crnoxnble 3pUpbl KaK NPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maponn3 cinoxHbIX 3¢upoB. JKupsl.
I'unposns xuposB. IIpumenenue xupos. buosornueckas poss )KUPOB

Tema 5.3.
VYrieBoabl

Conep:kanue y4eOHOT0 MaTepuaJia

YrineBoapl: cocTaB, KiaccuuKamus YrieBoaoB (MOHO-, M- W MOJHMcaxapujel). [roko3za —
IPOCTEHIINKA MOHOCaxapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYINbI, (pU3MUecKre W XHUMUYECKUE
CBOMCTBa TJIIOKO3bI (B3aumojeictBue ¢ rujapokcugom meau (II), okucieHue amMmuayHbIM
pactBopoM okcuaa cepebpa (1), BocctaHoBIeHHE, OpOKEHUE TIIOKO3bI), HAX0XKACHHUE B MPUPOJIE,
MPUMCHECHHUE TIIFOKO3bI, OHMOJIOTMYECKas pOJib B IKU3HEACATCILHOCTH OpraHM3Ma 4YellOBEKa.
®orocunrtes3. PpykTo3a Kak U30Mep TITHOKO3HI.

Caxapo3a — MpeACTaBUTENb AUCAXapUIOB, THIPOJU3 Caxapo3bl, HAXOXKICHUE B MPUPOJE U
MIPUMEHEHUE.

[Tonmucaxapuapl: Kpaxmana W IEIUII0JI03a KaK MPUPOAHBIE ToiuMepbl. CTpoeHue Kpaxmaia H
LEJUTION03bI, (PU3UYECKUE M XUMUYECKUE CBOMCTBA KpaxmMaria (THAPOIU3, KaueCTBEHHAs pEaKIus C
1HosoM)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPO0COACPKAIINX
OpraHN4YeCKUX
COCTMHCHUI

Coaep:xanue yueOHOro MaTepHuaJia

HpaKanecm[e 3aHATHSA

N |

[Ipaktuueckass pabora Ne6. «Homenkiatypa  KHCIOPOIOCOJEPKAIIUX  OPTaHMUYECKHUX
COEIUHEHUI».

TpuBuanbHas ¥ MEXIyHapoJHAs HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CIOCOOBI MOTy4YEHUS
CIUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, aNbJIETHI0B U KeTOHOB. COCTaBlIeHHE CXEM
peakuuii (B TOM YHCIE€ MO NPEUIOKEHHBIM IIENOYKaM IPEBpAIICHUI), XapaKTepU3YIOLIUNX
XUMHUYECKHE CBOMCTBA KUCIOPOAOCOACPKAITUX OPTAHNYECKUX COCUHEHUN

JlabopaTopHbIe 3aHATHS

JlaboparopHass pabora Ne8. «Xumudeckue W (PU3MUECKHE CBOWCTBA KHCIOPOIOCOIEPIKAIIIX
OpPraHUYECKUX COCTUHEHUS.

[IpoBenenue, HaOMIOJCHHE W ONWCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHWE CIHUPTOB,
Ka4eCTBEHHBIE PEaKIMM OJHOATOMHBIX CIHPTOB (OKHCIeHue ostaHona okcuaom wmemu (1)),
MHOTOaTOMHBIX CHHUPTOB (B3auMojeiicTBUe riuuepuHa c¢ ruapokcuaoM menu (1)), anpaerunos
(okucneHne aMMuauHbBIM pacTBopoM okcuaa cepeopa(l) w  ruapokcmmom wmemm  (I1),
B3aMMOJIeICTBHE Kpaxmalia ¢ H0JJ0M), H3y4yeHHE CBOWCTB PacTBOpa YKCYCHON KHUCIOTHI

OK 01
OK 02
OK 04

Pa3neJ 6. AsoTcoaepskamue OpraHu4ecKue coeJHHeHH

SN

Tema 6.1.

\Couepmaﬂne yueOHOro MaTepuaJia

OK 01




AMUHBIL. AMUHBI: METWJIAMUH — TMPOCTEHIINI MPEACTaBUTENb aMHHOB: COCTaB, XMMHUYECKOE CTPOCHUE, OK 02
AMMWHOKHCIIOTBHI. (bU3HYEeCKHEe U XUMUYECKUE CBOMCTBA, HAXOXKIECHUE B TIPUPOJIE. OK 04
benkxu AMUHOKHCIIOTHI Kak amM(OTepHble OpraHHYecKue COeqUHEHHUs. DHU3MUECKUe U XHUMUYECKHE
CBOWCTBA aMMHOKHUCJIOT (Ha IIpUMepe IIMLuHA). buonormueckoe 3HaueHHE AMHUHOKHCIOT.
[TenTupasl.
benku kak mpupoassle nojaumepsl. llepBuuHas, BTOpUYHAs W TpeTHYHas CTPYKTypa OEJIKOB.
XUMHYECKHE CBOMCTBA OEITKOB: THAPOIIN3, ICHATYpAIlHs], KAYeCTBEHHBIC PEaKIIUi Ha OCIKU
IIpakTnyeckue 3ansaTus
[Tpaktuyeckas padora Ne7. «CBOWCTBa a30TOCOAEPKAIIUX OPTAHUIECKUX COCIUHEHHIT».
dusnueckue U XMMUYECKHE CBOMCTBAa aMMHOB (PEAKIIMU C KUCIIOTaMHU M TOPEHUS) 1 aMUHOKHUCIIOT
(Ha mpumepe rimnuHa). HaGmroneHne u ommcaHue JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYPAIHSI
0EJIKOB NPY HarpeBaHMM, IIBETHbIE PEaKLIUU OEJIKOB
Paspnen 7. BoICOKOMOJIEKY IS PHbIE COCAUHEHUS
Tema 7.1. Coaep:xxanue yue0HOro MaTepHaJia OK 01
[Tnactmacchl. JlaGopaTopHble 3aHATUS OK 02
Kayuyku. Bonokna Jlabopatopnass pabota Ne9. «CuHTe3, aHanM3 W KIACCH(PHUKAIMA BBICOKOMOJIEKYIISPHBIX OK 04
COETMHEHUI» I1K 4.7
OCHOBHBIC TIOHATHUS XWUMHH BBICOKOMOJEKYJSIPHBIX COCIMHEHH: MOHOMEp, IOJIHUMED, 1K 2.7
CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpHU3alMM, CpPeHss MoyekynspHas wmacca. OCHOBHbIE 1K 2.7
METOJIbI CHHTE3a BHICOKOMOJICKYJISIPHBIX COSMHEHHH — IMOJIMMEPU3AIUS M TTOJTMKOHICHCAITHSI. 1K 3.7
O3HakomiieHHE ¢ 00pa3lamH MPHUPOJIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB: IK 3.1
TUTACTMACCHI (TIOJIMATHIICH, TIOJNUIIPONIIICH, TOJIMBHHWIXJIOPU], TIOJIMCTUPOIT); HATYPaJbHBIH U
CHUHTETHYECKHE Kaydyykd (OyTagueHOBBIH, XJIOPONPEHOBBIM M HW3ONPEHOBBINH); BOJIOKHA
(HaTypajibHble (XJIOMOK, IIEpPCTh, WIENK), HCKYCCTBEHHbIE (AllETaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIPOH M JaBCaH)
IIpodeccnonaibHO OpEHTHPOBAHHOE COEePKaAHUE (COTePKAHHE TPUKJIATHOTO MOYJIs1)
Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKA OK 01
Tema 8.1. Conep:xanue yueOHOro MaTepuaJia OK 02
XuMuueckue [TpaBuna 5KOJIOTMYECKH II€1eCO00Pa3HOrO MOBEACHUS B OBITY M TPYAOBOM JESITEIBHOCTH B OK 04
TEXHOJIOTHI B| IIEJIIX COXPAHEHHWsT CBOETO 30POBbS M OKPYKAMOMIeH MPUPOTHOM Cpelbl, OMacHOCTh OK 07
IIOBCEIHEBHOMN Y| BO3ICUCTBUSL Ha JKMBbIE OpPraHU3Mbl OPraHMYECKUX BEIIECTB  OTIENBHBIX  KJIACCOB 11K 4.7
npodeccHoHaTbHON (YrieBoIopoibl, CHHUPTHI, (EHOJBI, XJIOPOPraHHMYECKHE MPOU3BOMHbBIC, AIBJACTHIBI H Jp.), IK 2.7
JE€ATENbHOCTH Y€JI0BEKA | TTOKa3aTelb MPEIEIbHO JOMYCTUMON KOHIIEHTPALMH U €r0 UCIOJIb30BaHMUE. 1K 2.7
Ponb xuMuu B 00ECHEUYEHWHM SKOJOTHYECKON, DHEPreTHYECKON W MHIIEBON 0E30IMaCHOCTH, IIK 3.7




Pa3BUTUM  MEIUIMHBI, CO3JaHMM HOBBIX MaTepualioB (B 3aBUCUMOCTH OT BHJA
npodeccuoHaNbHOM NesTeNbHOCTH), HOBBIX UCTOYHHKOB SHEPruu (aJbTEepHATUBHBIE UCTOYHUKU
sHepruu). l[loHsATHE O HAy4HBIX METOJAX I[IO3HAHUS BEHIECTB M XHUMHUYECKUX PEAKIIMM.
[IpencraBienus 00 0OOIMX HAYYHBIX MPHUHLUIAX HPOMBILIUICHHOTO MOJYYEHUs Ba)KHEHIINX
BEIECTB (HA MpUMEpPaX MPOU3BOJICTBA aMMHUAKa, CEPHON KUCIOThI, METAHOJIA).

XuMHA U 370pOBbE 4YEJNOBEKa: MpaBuja OE30MAaCHOTO UCIOJIb30BAaHUS JIEKApPCTBEHHBIX
npenapaToB, OBITOBOW XMMHH B ITOBCETHEBHOMN KH3HU

IIpakTnyeckue 3ansaTUs

[Ipaktuyeckas pabora Ne8. «[IpuMeHeHHE XUMHUYECKHMX BEIIECTB M TEXHOJOTHH C y4eToM
Oynyiieit mpogeccuoHANbHON ACSITETEHOCTIY.

Pemenune kelic-3aau 1Mo TemMaMm: NUIIEBbIE IPOAYKTH, OCHOBbl PallMOHAJIBHOTO MUTAHMS,
BaXHEHIIIME CTPOUTENbHbIE M  KOHCTPYKLIHOHHBIE MaTepuajbl, CEIbCKOXO3SICTBEHHOE
IIPOU3BOJICTBO, KpPacKH, CTEKJO, KepaMuKa, MaTepuajbl JUIsl 3JIEKTPOHUKH, HaHOMaTepuabl,
TEeKCTUJIbHBIE BOJIOKHA, HCTOYHHKU DJHEPIHMM, OpPraHMYECKWEe W MHHEpalbHbIE YIOOpEeHHUS,
JIEKapCTBEHHbIE U KOCMETUYECKHE Tpernaparbl, ObITOBasi XMMHUSI, MAaTEPUAJIbl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

[TpakTudeckas padbora Ne9. 3ammura: [IpeacraBienue pe3yabTaToOB pelIeHUs Keic-3a1a4 B hopme
MUHU-I0KJIa/1a (IOMyCcKaeTcs UCIOJIb30BaHNE Tpa)UyecKuX U MPE3eHTAIMOHHBIX MAaTEPHAIIOB)

IIK 3.1

IIpome:xxyTounasi arrecTanusi no gucuumnanne (nuddepeHnnpoBaHHbIN 3a4ET)

Bcero
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3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIATITAHBI

3.1. TpedoBaHHsi K MUHUMAJbLHOMY MATePHAJbLHO-TEXHHYECKOMY 00ecredeHn 10

Jlnst peanu3anuyl MPOrpaMMbl TUCIMIIMHBI JOIDKHBI OBITH MPEyCMOTPEHBI CIEIYIOIINE
CHelallbHble TOMEIICHUA: Y4eOHBIH KaOMHET XUMUU W/HWIK y4eOHOW XHMHUYECKOMH
naboparopuu.

O6opynoBanue yuyeOHOro kabuHeTa (HarJISIIHBIC MOCOOWS): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIEJIE MOJIEKYJI, MOJENIN KPUCTAIUIMYECKUX PEUIETOK, KOJUIEKIIMH HPOCTBIX M CIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJIMMEPOB; KOJUIEKIUS TOPHBIX MOPOJ M MHHEpaioB, Tabiuua
Memnpeneesa, yaeOHble GribMbl, U(QPOBBIE 00Pa30BATEIBHBIC PECYPCHI.

Texnuyeckue cpeacTBa OOy4YeHMs: KOMIIBIOTED C YCTPOMCTBAMHU BOCIPOU3BENICHUS
3ByKa, IPUHTEP, MYJIbTUMEAMA-IIPOEKTOP C BSKPAaHOM, MYJIbTUMEIUIHAs JO0CKa, yKa3ka -
Ipe3eHTep AJIs MPEe3eHTALUM.

O6opynoBanue J1abopaTOpuu W PabOYMX MECT JabOpaTOpUH: MEH3YPKH, IMHUIETKU -
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTbI, IPEIMETHBIE U MOKPOBHBIE CTEKIIA, MIIAHIIETHI
JUI KaleJbHBIX Ppeakiuid, (MIbTpoBaibHAs Oymara, HpPOMBIBAIKH, CTEKIIIHHBIE MPOOUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC IaJOYKH, IITATUBBI IS
poOUPOK; MEPHBIE IIMJIMHAPHI, BOPOHKH CTEKIISTHHBIC, BOPOHKH JICIUTEIIbHBIC IUIHHIAPUICCKHAEC
(50-100 mu), cTymku ¢ mecTHKOM, GappopoBbIe YalIKH, MUHIETHI, GUILTPHI OyMaXkKHbIC, BaTa,
MapJis, YacoBBIE CTEKJA, JJIEKTPOIUIMTKH, JIA0OpPATOPHBIC INTATHBBI, CIUPTOBBIE TOPEIKH,
CIUYKH, TpUOOp Ui MOTYYeHHs Ta30B (WM MPOOUpKa C Tra300TBOAHON TpyOKoOii), AepkKaTenu
JUTSL TPOOUPOK, CKIISTHKH JUIS XpaHEHHS PEaKTHBOB, Pa3daTOYHBIC JIOTKH; XUMHUECKUE CTAaKaHBI
(50, 100 u 200 mu1); mmarenayw; NUHIETHI; TUT€IbHBIC MBI, CEKYHIOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10-20 mur) m meprbie konObl (2 5, 50, 100 u 200 mur), BomsHas OaHs (WU
TEPMOCTaT), CTEKJSHHBIC MaJOYKU; KOHHYECKHe KoiObl anst tutpoBanuss (50 m 100 wmu);
MHAMKATOpHBIE TIOJIOCKUM JJs ompeneneHus pH wu craHgapTHas WHIMKATOpHAs IIKaja;
YHUBEpCAJIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 mu (uam no3aropsl Ha 1, 5 u 10 mit), OropeTku
JUIsL TATPOBaHUs, MeaquIHCcKue mnpuibl Ha 100-150 mi, nabopaTtopHble W/WIN aHATUTHYECKHE
Bechl, pH-MeTpbl, cymmbHbIi mkad, u ap. 1adoparopHoe 000py10BaHUE.

3.2. HudopmannoHHoe odecneyeHue peaju3aliuu NPorpaMmbI

1. Jns peanuzauuu mporpamMmbl OMOIMOTEUHBIH (OHJ 00pa3oBaTEIbHOM OpraHU3aluu
JIOJIKEH UMETh IIeYaTHbIE W/UIIN 3JI€KTPOHHBIE 00pa3oBaTelbHble U HH(POPMALIMOHHBIE PECYPCHI,
pPEKOMEH/I0BaHHbIE JJISl UCIOJIb30BAHUS B 00pa3oBaTeIbHOM Ipoliecce, HE CTaplle ISATH JIET ¢
MOMEHTa U3JIaHusl.

2. PexomeHnyembple  Me4aTHble M3JaHUs MO  peanu3anuu  o0meoO0pa3oBaTebHON
JVICIIATUTMHBI TTPEICTABIICHBI B METOJMYECKUX PEKOMEHIAIUSAX M0 OPTaHu3allui 00yIeHUS.
3.2.1. O6s13aTeIbHBIE MeYaTHBIE H3TAHUA

1. Tabpuensn, O. C. Xwumusa. 10 xm. [Tekcr] : yueOHHK: Ga3zoBblii ypoBenb / O. C.
["aGpuensu. - 6-e uzm., crepeotutn. - M. : [lpoda, 2018. - 191,[1] c.

2. Taopuensa, O. C. Xwuwmms. 11 xn. [Tekcr] : ydeOHuK: 6a3zoBbiii ypoBenb / O. C.
["aGpuensu. - 4-e uzn., crepeotut. - M. : [Ipoda, 2018. - 223, [1] c.

3. MapreiaoBa, T. B. Xumus : yuebnuk u npaktukym st CI1O / T. B. MapreiHoBa, U. B.
ApramonoBa, E. b. I'onynos ; nmox pen. T. B. MapteiHoBoil. — M. : M3naTenbcTBo
FOpaiit, 2018. — 393 c.

4. Mocksa, B. B. Opranndeckas xumusi: 6a30Bble NpUHIMUIIEI : yaeOHoe nmocooue mis CI1O
/ B. B. MockBa. — 2-¢ u3a1. — M. : U3narensctBo FOpaiit, 2018. — 143 c.

5. Ilep6akos, B. B. Heoprannueckas xumusi. Borpocs! u 3agaun : yueOHOe mocoOue Juist
CIIO / B. B. Illepb6akos, A. A. ®upep, H. H. bapbotuna. — 2-¢ u3j., ucnp. u gorm. — M.
: UsmarennctBo FOpaiit, 2018. — 107 ¢. — (Cepus : [Ipodeccuonansnoe oOpazoBanue).

3.2.2. DJIeKTPOHHbIE U3IAHUSA
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1. AmapneB, A. . OO6mas xumus : yaeOHOE mocoOue sl cpeaHero npodeccrnoHalIbHOTO
obpazoBanus / A. U. Anapues, JI. 1. Aponnna. — 2-e uz., ucrp. u gomn. — MoOCKBa :
WznatenscrBo HOpaiit, 2025. — 123 c¢. — (Ilpodeccuonansuoe oopazopanue). — ISBN
978-5-534-20438-4. — Texcr : anexktpoHHBIN // O6pa3oBaTenbHas miargopma FOpaiT
[caiiT]. — URL.: https://urait.ru/bcode/558158

2. BmmuBkoB, A. A. Opranunyeckas XUMHs. 3a/1a4d U YIPOKHEHHS ;| YICOHHK 11 CPETHETO
npodeccuonansHoro odpazoBanus / A. A. BumkoB, A. B. IlectoB ; mox HaydHOM

penaknuen B. f. CocnoBckux. — Mocksa : U3patensctBo IOpaiit, 2025. — 344 ¢. —
(ITpodeccuonansnoe ob6pazoanue). — ISBN 978-5-534-01619-2. — Tekcr
snekTpoHHblii  // OOpasoBarenbHas 1utatdopma  IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/562985

3. Mocksa, B. B. Opranunyeckas xumusi: 0a30Bble MPUHIMIIBI : YUCOHUK U CPETHETO
npodeccuonanbHoro obpazoBanuss / B. B. MockBa. — 2-e m3n. — Mocksa :
WznarensctBo FOpaiit, 2025. — 143 ¢. — (Ilpodeccrnonansuoe oopazoanue). — ISBN
978-5-534-09420-6. — Tekcr : snexTpoHHbI // OO6pazoBaTenbHas iatdopma FOpaiit
[caiir]. — URL.: https://urait.ru/bcode/563929
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https://urait.ru/bcode/562985

4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOU JUCHUIIJINHDBI

KoHTponb 1 olLleHKa pe3ysbTaTOB OCBOEHMS 00111€00pa30BaTENbHON JTUCLUIIIMHBI

pacKpbIBalOTCA Yepe3 AUCLHUILTMHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIIMX
U ipo¢heCCHOHAIBbHBIX KOMIIETEHIIUH 10 pa3zesiaM U TeMaM CoJIepKaHus yueOHOro MaTepuara.

Ob6masi/mpogeccuoHanbHASA

THun oeHOYHBIX

00 U3MEHEHNH KJIMMaTa, IPUHIUITBI
OepexIIMBOro MPOU3BOACTBA, 3P(HEKTUBHO
JIEIICTBOBATh B UPE3BBIYANHBIX CUTYaIUSIX

Pasznen/Tema .
KOMIIEeTeHIHA MeponpusiTHi
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoeCCHOHATBHOMN IEATeIFHOCTH Tema 2.1,2.2
MIPUMEHUTEIBHO K pa3IMYHbIM KOHTeKcTaMm | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tewma 6.1
Tema 7.1
Tewma 8.1
OK 02. Mcnonp30BaTh COBpEMEHHBIE Tema 1.2, 1.4, TeCTpr) BaHHue
Cpe/ICTBa MOUCKa, aHAIM3a 1 1.6, 1.7 YCTHbIH orpoc
WHTEpIpeTanuy HHPOPMAILIUH, U Tema 2.1,2.2 Peluenme pacuCTHBIX 327184
nH(pOpMAIIMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 Habmozenue sa xonom
BBITMIOJTHEHUS 33/1a4 PO EeCCHOHATBHON Tema 5.2-5.4 BBITIOHCHUA IPAKTHKO™
ICATEIBHOCTH Toma 6.1 OpPUEHTUPOBAHHBIX 3aJJaHUIA
Tema 7.1 [IpencraBnenue
Toma 8.1 pe3ynbTaToB
OK 04. Tema 1.7 HpaKTicciix 1
. 1ab0paTOPHBIX paboT
O} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1, 2.2 I —
paboTaTh B KOJJIEKTHBE H KOMAH/IE Tema 4.1, 4.2 31(1:():11 .
Tema 5.2-5.4 PUMEHTa
Tema 6.1 Brimosnnenue
Tema 7.1 KOHTPOJIBHBIX
Tema 8.1 pabor 1o
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7 %ﬁ?gﬁ?ﬁaﬁﬁii?;gﬁ;o
OKPYIKAIOIIeH Cpetbl, Tema 5.1 BBITIOJTHEHHBIX 3aIaHUI
pecypcocOepekeHno, IpuMeHsITh 3Hanust | Tema 8.1

IIK 4.7, 11K 2.7, IIK 2.7, IIK 3.7
OpranuzoBbIBaTh U 00€CIICYNBATH
NENCTBUA MOMUUHEHHBIX YWICHOB DKUIIAXKa
CyJIHa 10 IPEAYIPEXKICHUIO U
MIPEIOTBPAIIEHUIO 3aTrPS3HEHUS BOTHOM
cpenbl

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 M0 TPaHCIIOPTHO-JIOTUCTHYECKOMY
00CITy’)KUBaHHIO B c(hepe rpy30BbIX
[IEPEBO30K.

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

3amura penieHus Kec-
3aja4 (c yuetoM Oyayuieit
npodeccHoHaNBHOMI
JIeSITEIbHOCTH )
Brimonnenue 3aganui
IIPOMEKYTOUYHON
aTTecTaluu
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