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PaGouas mporpamma 00meoGpazoBaTeIbHO’ yueOHOH IHCLMILIMHEL "I'eorpadus”
paspaboTana Ha OCHOBE TpeOOBaHWH QelepalbHOT0 TOCYJaPCTBEHHOTO CTAHJapTa CPEeAHEro
obmero 0Gpa3oBaHus, MPEIbSIBISEMBIX K CTPYKTYPE, CONCPIKAHHMIO M pe3ynbTaTaM OCBOSHHSA
yuebHOro 0011e00pa3oBaTeIbHOIO MPeIMeTa (®I'OC COO), denepanbHOro rocyAapcTBEHHOI0
06pa3oBaTeNbHOr0 CTaHapTa CPeAHEro npo()eCCHOHANBHOr0 00pa30BaHUs (®rocC CIIO) mo
cremmanprocTi: 21.02.09 «'naporeo1orust 1 HHKeHePHasH re0J0ruD

PaGouas mporpamma "T'eorpadus” cocraBneHa Ha OCHOBE [IpumepHO#  TIPOrpaMMBbI
061me06pazoBaTeibHOM  yueOHOM  TMCITATIIAHBI «leorpadusiy 1t TPOGECCHOHATBHBIX
06pazoBaTebHBIX OpraHu3aLui, paspaborannoit PT'BOY IO UPIIO, mpotokon Nel4 ot 30
HosiOps  2022r., Kowuenuun NperofaBans 0611e06pa3oBaTeNbHBIX IUCIUIUIAE € yIETOM
npodeccHOHAILHON HANPABIEHHOCTH TPOTPaMM CPeHETro npodeccHoHaNTBHOTO 00pa3oBaHus,
peamuzyeMblx Ha 0ase OCHOBHOIO obmmero 00pazoBaHhs, MUHACTEPCTBOM MPOCBCIICHHA
Poccuiickoi ®eaepanun ot 30 anpens 2021 r., NeP-98.

Opraxu3anus-pa3padoTiuK
CTapOOCKONIbCKHii T€0710r0pasBe0HbIH HHCTHTYT (punuar) penepanbHOro rocy1apcTBCHHOTO
GIOUKETHOTO ~ 00pa30BATEIBHOTO  YUYPEKJCHHS  BBICIIETO obpasoBanmsi  «Poccuiickuii
roCyIapCTBEHHbI re0JIOropa3Be0YHbIH YHUBEPCUTET HMCHH Cepro OpIKOHUKHI3E»

Pa3paboTduK:
denocenko Onpra FOpbesHa, npenoaaBareib CI'uMI'ev

PACCMOTPEHA 11 OJIOBPEHA

Ha 3aceanuy npenoaasaresned Oll cneunanbHOCTH 21.02.09
TuAporeoorus u HHKeHepHas reoJorus

Tlpotokon NeFor«_ &' » _ ©F 2025 rona

PykoBoauresib OH:»M

A.M. MeuiepsikoBa

PEKOMEH/IOBAHA

y4eOHO-METOAHYECKIM OTCIIOM Cr'u MI'PH
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MHWHOBPHAVKH POCCHHU
CTapooCcKoJIbCKHIi re0JI0ropa3Bef0YHbIi HHCTHTYT

(puran) heneparbHOro TOCyIapCTBEHHOTO OFO/KETHOTO 00pa30BaTEBbHOTO YIPEIKACHHUS
BBICIIETO 00pa30BaHuUs
«Poccuiickuil rocy1apcTBeHHbII Ie0J10ropa3Be0YHbIi YHHBEPCUTET
uvenn Cepro OpxoHuKHI3E»

(CTUMI'PH)

COT'JTACOBAHO

BamecTuTens, qupekropa mo CIIO
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Pabouas mnporpamma ydeGHOM mucmummmEBl «XuMHS» pa3paboTaHa Ha OCHOBE
[TpumepHOit IIpOrpamMMBbI o61eo6pazoBaTenbHOM JCLUIUIAHBI «XUMHSI» JUTS -
npoQecCHORATBHBIX 00pa3OBaTe/IbHBIX OpraHu3aluil, pekomena0BaHHEX PI'BOY IO UPIIO
AL peanu3allid OCHOBHOM Hpo(ecCHOHANbHOM 00pa3zoBartensHo# mporpammel CITO Ha Gase
OCHOBHOI'0 001ero 00pa3oBaHus ¢ MOIyYEeHHEM cpeHero obmero obpasopanus (ITpotoxon Ne
14 ot «30» HO0ps 2022), 115 CIENHATBLHOCTH CPEIHEro NPO(YECCHOHATEHOTO 06Pa3OBAHHS:

21.02.09 I'uaporeo iorust ¥ HHKEHEPHASI Te0JIOTHS.

Opranun3anus-pa3paboTank
CrapooCKOJIbCKHI T€0J0ropa3BeN0YHbI HHCTHTYT (hrinan) denepatbHoro rocy1apcTBEHHOTO
OrO[DKETHOrO  00pa30BAaTENIBHOTO  YUPEKACHHS  BbicIIero oOpasoBaHust  «Poccuifckmit
rOCyIapCTBEHHBIN I'€0I0ropa3BeJOUHbIH yHUBEpCUTET UMeHH Cepro OpIKOHUKHI3E»

PazpaboTunk:
Ilonguckas Anuna BragucnaBosHa, mpenonasatens CI'Y MI'PU

PACCMOTPEHA U OJOBPEHA

Ha 3aceianny npenonasareneit Ol cnenuanbHocTH 21.02.09
I'naporeonorus 1 MHKEHEPHAs TEOJIOT U

IIpoTokon NeFor OS5 » Qf1eet 9025 rona
PyxoBoaurens OIL: f\j/ u“f‘ —A.M. MermepsikoBa

PEKOMEH/IOBAHA

yaeOHO-MeToaudecKkuM otaeinoM CI' MI'PU
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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEM
IMPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOM JUCIIUTIJIMHBI

OO6meobOpa3oBaTenbHass JUCHUIUIMHA «XUMUS»  SBISETCS  00s3aTENbHON  YacThIO
00111e00pa30BaTEIPHOrO IHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUHM ¢ ®I'OC CIIO
no crienuanbHocTd 21.02.09 I'maporeonorus u MH>XEHEpHast T€0JI0rus

1.2. Heau 1 miiaHupyemMblie pe3yabTAaThbl OCBOCHUSA TN CIMILIUHbI:

1.2.1. leau (M cCHUNIMHBI:

(DOpMI/IPOBaHI/Ie Y CTYACHTOB IIPCACTAaBJICHUA O XHUMHYCCKOM COCTaBHﬂIOIHefI CCTCCTBCHHO-
HaquOﬁ KapTUHBI MHUpPa KaK OCHOBLI IIPUHATHA peH_IeHI/Iﬁ B JKU3HCHHBIX W IIPOU3BOACTBCHHbLIX
CUTyalusiaX, OTBETCTBCHHOI'O ITIOBCACHUA B HpHpOHHOﬁ cpenac.

3agayu AUCHUILINHBI:

1) chopmupoBaTh NOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHMUYECKHX IPOLECCOB U
ABJICHUM B OKpYXalolleld Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHpa, B3aUMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHUS COCTaBIATH (POPMYJIbl HEOPraHWYECKMX U OPraHUYECKUX BEILECTB,

YPaBHEHHSI XMMHUYECKHX PEAKIHUid, OOBSICHATh HX CMBICI, WHTEPIPETHPOBATH pPE3YJIbTaThl
XUMHYECKHX IKCIICPUMEHTOB,

3) chopMupoBaTh HABBIKM IPOBEIACHHS MPOCTCHINNX XHUMHYCCKUX IKCHEPHUMEHTAIbHBIX
UCCJIEIOBaHUN C CcoOJNoIeHHeM TpaBWil O€30mMacHOro OOpalleHHss ¢ BEIIeCTBAaMU U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHS HCIIOJIH30BaTh HHGOPMAIMIO XUMUYECKOTO XapaKTepa U3 Pa3IudHbIX
HCTOYHHUKOB,

5) chopmupoBaTh yMEHHUS TMPOTHO3UPOBATH TOCIEJICTBUS CBOCH JAESITENBHOCTH U
XUMHUYECKHUX TPUPOHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;

6) cdopmMupoBaTh TOHMMAaHHE 3HAYMMOCTH JIOCTHDKEHUH XHUMHUYECKOM HAyKu H
TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATLHON U TPOU3BOJCTBEHHOMU cep.



1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHS 001Ie00pa3oBaTenbHON AucHMIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC

COO

Koa n naumenoBanue
(¢GopMupyeMbIX KOMIIETEH U
OKO01.Bsi6upath criocoOsI
peleHus 3a1a4
npodeccnoHanbHOM
NEeSATEIbHOCTH IPUMEHHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

OO6ume

B yacTu TPpy/10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TpyAy, OCO3HAaHHUE
[IEHHOCTH MacTePCTBa, TPYAOIIO0HUE;

- TOTOBHOCTh K AKTHUBHOHW JEATEIbHOCTU

TEXHOJIOTHYECKON u COIIMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHHIMUPOBATb, IUITAHUPOBATh u
CaMOCTOSITEIILHO BBITIOTHSTh TaKyo
JeATeIbHOCTE,

- HMHTEpEC K pPa3NIu4HbIM  cdepam

poeCCUOHAIBHON e TETHLHOCTH,

OsBJianenue YHUBEPCAJIbHBIMH
yueOHBIMU MO3HABATEJILHBIMU
JAeHCTBUSAIMU:

a) 0a30Bble JIOTHYECKHE JIeliCTBUS:

- CaMOCTOSITENIbHO  (OPMYITUPOBATH H
aKTyaJlu3UpOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIN MPU3HAK
WIM  OCHOBaHUS Uil  CpaBHEHHS,
Kiaccuukanuu u 0600IICHNS;

- ompenensTh UETu  JACSTENbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U

JAucuunimHapHbie
- BJIAIETh CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIOIINE TOHATHS  (XMMHYCCKHUI

JJIEMEHT, aToM, JJIEKTpOHHas o0oyiouka aroma, s-, p-, d-
JNEKTPOHHBIE  OpOWUTanM  aTOMOB, HOH,  MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENEHb OKUCIIEHUS,
XUMUYECKash CBS3b, MOJIb, MOJISIpHAsh Macca, MOJSPHBINA
o0beM, yYIJIepoaHbI cKeneT, (YyHKIUMOHANbHAs TIpymna,
panuKal, W30MEpHUs, H30MEpbl, TOMOJOTHYECKMM psg,
TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA- M a30TcoAepiKallue
COEMHEHUs, OMOJOTMUYECKH aKTHBHBIE BellecTBa (yrieBOIbl,
KUPBI, O€IKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COENUHEHMs,  KpHUCTalNIndecKas
pelierka, TUIBI XUMHUYECKMX peakuui (OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHBIE, 3K30-M DJHIOTEPMHUYECKHE, PEAKLIUU
HOHHOTO OOMEHa), PacTBOP, AJIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJINTUYECKAS Jaucconuanys, OKHCJIUTETD,
BOCCTaHOBUTENb, CKOpPOCTh XUMHUYECKOU peaxuuu,
XMMHYECKOE PpaBHOBECUE), TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOECHMS OpraHMYecKHx BemecTs A.M.
byrtnepoBa, Teopus DIEKTPOIUTHUECKOH AMCCOLMALIMM,
nepuoauueckuii 3akoH .M. MenneneeBa, 3akOH COXpaHEHUS
Macchl), 3aKOHOMEpPHOCTH, CHUMBOJHMYECKHH S3bIK XUMHH,
(dakTonoruueckue CBEJEHUS O  CBOWMCTBax, COCTaBe,
MOJy4YeHUH U O€30IaCHOM HCIIOJIb30BAaHUM  BaXHEHUIIMX
HEOPraHWYECKUX M OpPraHUYeCKUX BEIIeECTB B OBITY U



IMPOTHUBOPCYHA B paccMaTpruBaCMbIX

SIBJICHUAX,
- BHOCUTb KOPPEKTHBbLI B JACATCIBbHOCTD,
OLICHUBATh COOTBCTCTBHUEC  PEC3YJIbTATOB

IEJIsIM, OILICHMBATh PUCKH TOCIEACTBUI
JIeSTCIIbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE IPHU
pelIeHUH KU3HEHHBIX MPoOiIeM

0) 0a3oBbIE HcejaenoBarTeabLCcKue
JelcTBHA:

- BJIAJIETh HaBBIKAaMH yueOHo-
HCCIIEN0BATENbCKON u IIPOEKTHOMI
JIeATCIIbHOCTH, HAaBBIKAMHM  Pa3peIICHUS
npo0Jem;

- BBUBISITb  NPUYMHHO-CIIE/ICTBEHHbBIE
CBSI3M W aKTyaJM3UpoBaTh  3ajady,
BBIJIBUTaTh  TUINOTE3y €€  pelIeHus,

HaXOIUThb aprMeHTBI JJIs1 1O0Ka3aTejibCTBa
CBOMX YTBEpP)KICHHI, 3a/1aBaTh MMapaMeTphI
U KPUTEPUU PELICHUS,

- aHaNU3HUPOBATh TMOJYYCHHBIE B XOJE
pelieHus 3a1a4n pe3yabTaThl, KpUTUYECKU
OILIEHUBATh X JIOCTOBEPHOCTb,
HpOFHOSI/IpOBaTI) N3MCHCHHNC B HOBBIX
YCIIOBUSIX;

- yMeThb  TEPCHOCUTh  3HAHHWSI B
MO03HABATENIBHYIO u MPAKTUIECKYIO
001aCTH JKU3HEEATEITEHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIJIBUI'aTb HOBBLIC HJCH, Hpe,unaraTb
OPUTHHAJILHBIC TTOIXO0JIbI U PEIICHUS;

IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

- YMETb BBISBJIATH XapaKTEpHbIE NMPU3HAKU U B3aUMOCBS3b
U3YYEHHBIX [TOHATUH, IPUMEHATH COOTBETCTBYIOLINE ITOHATHUS
IIpU OINUCAaHUU CTPOEHMUSI U CBOWCTB HEOPraHUYECKUX U
OPraHMYECKHUX BEIIECTB U HX IPEBPALLEHUHN; BBIABIATH
B3aMMOCBS3b XUMHUYECKMX 3HAaHUH C TOHATUAMHU U
IIPEJCTaBICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;
- yMeThb HCHOJb30BaTh HAMMEHOBAaHUS  XMMHUYECKUX
COCIUMHEHUN MEXKIYHApOJHOIO COK3a TEOPETUYECKOH U
OPUKIAJHON XMMHUU U TPUBUAJIbHBIE HA3BAHUS Ba)KHEHIINX
BEIIECTB  (3TWJIEH,  aleTWIeH,  [JIHMLUEpUH,  (eHou,
(dbopmanbaerua, YKCycHash KHCJIOTa, TJHIWH, yrapHBIA ras,
YIJIEKUCHIBIA Ta3, aMMHaK, TallleHas W3BECTb, HeralieHas
U3BECThb, NMUTHEBAS COAA M JPYIHMX), COCTaBIATH (HOPMYIIbI
HEOPraHWYECKUX M OPraHMYECKHUX BEUIECTB, YPABHEHMS
XUMHYECKHUX peakuui, OOBSACHATh UX CMBICH; MOJTBEPKIATh

XapaKTepHbIE XUMUYECKHE CBOMICTBA BEILECTB
COOTBETCTBYIOIIIMMHM  OJKCHEPUMEHTAaMHU M 3alHUCsIMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yMETh YCTaHaBIIMBAaThb IPUHAJUIEKHOCTh H3Y4YECHHBIX

HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB K ONPEIEICHHBIM
KJlaccaM U TpyIIaM COEAMHEHUN, XapaKTepu30BaTh HX
COCTaB M BaXHEHIIME CBOWCTBA; ONPENENATH  BHJIBI
XUMHYECKHUX CBsI3el (KOBaJIEHTHAs, NOHHAs, METaJUIMUeCcKas,
BOJIOPOJIHAS), THUIIBI KPHUCTAJIMUECKUX PEIIETOK BEIIECTB;
KJ1acCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

- chopmMHupoBaTh  NPEACTABICHUSA: O  XMMHUYECKOH
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOW KAapTUHBI MUpPaA, POJU
XMMHUU B TIO3HAHUM SBJICHUU TNPHPOJBI, B (HOPMUPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOW JUIS PpEIICHUs MPAKTHYECKUX
3aJa4 U 3KOJOrMYeCKH 0OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY



OK02.Ucnons3oBath
COBpEMEHHBIC CPEJICTBA TTOKCKA,
aHaJM3a ¥ HHTEPIPETAIUU
nHpopManuu, u
HHGOPMAIIMOHHBIC TEXHOJIOTHI
JUTSL BBITTOJTHEHMS 3314
npodeccnoHanbHOMI
JeSITEITbHOCTH

- CHOCOOHOCTh MX MWCHOJb30BaHUSA B
IIO3HABATEJILHON U COLMAIbHOW ITPAKTHKE

B o0nactH  HeHHOCTHM  HAY4YHOIO
MO3HAHMA:

- c(opMHUPOBaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
IPAKTUKU, OCHOBAaHHOIO HA JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHWE  A3BIKOBOM U
YUTATEJIbCKOM KYyJBTYpbl Kak CpelIcTBa

B3aI/IM0I[eI\/JICTBI/I$I MCXKOY JIOAbMU n
MIO3HAHUS MUPA;

- OCO3HaHME  LEHHOCTH  HAay4YHOU
JIeATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO u HCCIIEIOBATEIBCKYIO

JeATEeTbHOCTh ~ WHJIMBHUIYyaJIbHO UM B
rpymne;

OBnanenue YHHBEPCAJIbHbIMH
y‘lCﬁHI)IMI/I MO3HABATCJIbHBIMHU
AEeMCTBUAMMU:

B) padora ¢ unopmaumeii:

- BJIaACTH HaBbIKaMH NOJIYUCHUA

uHbOpMallMd U3 HUCTOYHUKOB Ppa3HbBIX

3JI0pOBbIO U IPUPOAHOIL cpefe;

- YMETb MPOBOJUTH PacUeThl MO XUMHYECKUM (popMmynam u

YPaBHEHMSM XHMMYECKMX pPEaKUUH C HCIOJIb30BaHUEM

(GU3NYECKUX BENWYHMH, XapaKTEPU3YIOIIMX BEIIECTBA C

KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMasbHbIE

yCIOBUSI) Tra30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh

CHCTEMHbIE XMMUYECKUE 3HAHUS AJIS NPUHATHUS pelleHUH B

KOHKPETHBIX  JKM3HEHHBIX  CUTYyalUsX, CBA3aHHBIX C

BEIIECTBAMM U UX IPUMEHEHUEM

YMETh IJIAHUPOBATh U BBINOJIHATH XUMUYECKUN 3KCIEPUMEHT
(mpeBpalieHuss OpraHMYEeCKMX BELIECTB IPU HarpeBaHHUU,
NOJIy4YE€HUE ATUJIEHA U U3YYEHUE €ro CBOMCTB, Kau€CTBEHHbIE
peakuMd Ha aJbJErMJbl, Kpaxmal, YKCYCHYIO KHCIOTY;
JeHaTypauus O€NKOB IMpU HAarpeBaHWM, LBETHHIE peEaKIUU
0€NKOB; IMPOBOJUTH PEAKIMM HOHHOIO OOMEHa, ONpeAeisTh
Cpelly BOJHBIX pacTBOPOB, KaUECTBEHHbIE PEAKIIMH Ha Cyb(dat-
, KapOOHAaT- U XJOPUJ-aHUOHBI, HA KaTUOH aMMOHMS; peliaThb
SKCIEpUMEHTAIbHBIC 3a7ayu 1o TemaMm "Mertamisl"
"Hemerannsl") B COOTBETCTBUM C TPAaBUJIAMH TEXHUKHU
0e3omacHOCTH  Tpu  OOpalieHMd €  BeleCTBaMU U
71a00paTOpHbIM O0OPYZAOBAaHUEM; NPEACTABIATH PE3yJbTaThl
XUMHUYECKOr0 3KCIepuMeHTa B (opMe 3alucH ypaBHEHUM
COOTBETCTBYIOIMX peakuuid U (HOpMYIMPOBATH BBHIBOIBI Ha
OCHOBE 3THUX PE3Yy/IbTATOB;

- yMeTb  aHaJM3UpPOBATh  XUMHUECKYI0  HMH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHHUKOB (CPEICTB MAaccOBOI
uHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIa/IeTh OCHOBHBIMU METOJaMH HAayYyHOTO MO3HAHMS BELECTB
U XUMHUYECKUX  sBJICHUH  (HaOmoneHWe,  HM3MepeHHe,
9KCHEPUMEHT, MOJIETUPOBaHUE);

- YMETh MPOBOAMTH PACUYETHl MO XMMUYECKMM (opMyiIaM U
YPaBHEHMSIM XHMHUYECKUX peakUuil C HCIOJIb30BaHUEM



OK 04. DpdextuBHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJUIEKTUBE U KOMaH/E

TUIIOB, CaMOCTOSITEIbHO OCYILECTBIIATh
MOUCK, AaHalIu3, CHUCTEeMATU3alUI0 U
MHTEPIIPETALNIO HH(OPMALIUU Pa3TUYHbBIX
BUJIOB 1 (DOPM Tpe/ICTaBICHUS;

- co3daBaTb TEKCThl B
dopmarax Cc  ydeTrom
uHbOpMalluu ©  [ENeBOU
BbIOMpas ONTUMAJIbHYIO
MPEJICTABICHUS U BU3yaTH3alUY;

- OIICHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTD uH(popMaIuy, ee
COOTBETCTBUE IPABOBHIM U MOpPAJIbHO-
STUYECKUM HOPMaM;

- WCIIOJIH30BaTh cpencTaa
WH(OPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX
TEXHOJIOTH B PENICHHA KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX M OPraHU3alMOHHBIX
3a7a4 ¢ coOmogeHueM — TpeOoBaHUM
ODPrOHOMUKH, TEXHUKH OE30MacHOCTH,
TUTHEHBI, PECYpCOCOEPEKEHHS, TTPABOBBIX
u 3TUYECKUX HODPM, HOPM
nH(pOpMaIMOHHOM 0€30MacCHOCTH;

- BIAQJICTh HAaBBIKAMH DPACIIO3HABAHUS U
3alUThl UHGOPMaLUU, UHPOPMAIIMOHHOM
0€30I1aCHOCTH JIMYHOCTH;

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaMOOTIPE/IEICHUIO;
-OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENIbCKOM, MIPOEKTHOMN u
COIATLHOM JeSITEIIFHOCTH,

OBnanenue YHHBepPCAJIbHBIMU
KOMMYHUKATHBHBIMU J1€fICTBUAMM:

Ppa3INIHbIX
HAa3HA4YCHUA
ay,Z[I/ITOpI/II/I,

dopmy

bu3NyeCKUX  BEJIMYMH, XapaKTepU3YIOIIMX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, O0ObeMa (HOpPMAaJIbHBIC
YCIIOBUSI) Ta30B, KOJHMYECTBAa BEIIECTBA; KCIIOJIb30BATh

CUCTCMHBIC XUMHWYCCKUC 3HAHUA JISI HNPHUHATHA peI_HCHI/Iﬁ B
KOHKPETHBIX KHN3HCHHBIX CUTyaluiax, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHUCM

yYMETh IUIAHUPOBATH W BBITIOJIHATH XUMHUYCCKUH 3KCIICPUMEHT
(mpeBpallieHuss OPraHUYECKUX BEIIECTB TMPU HArPEeBaHUU,
MOJIyYEeHUE ITHJICHA W WU3YYCHHE €r0 CBOMCTB, KaYCCTBCHHBIC
peaKuuMyd Ha aNbJIETHIBbI, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypanus O€NKOB TpW HArpeBaHWHW, IBETHBIC pEaKIUU
OENKOB; MPOBOAWTH PEAKIMU HOHHOTO OOMEHA, OIpPEAeTsTh
Cpeay BOJIHBIX pACTBOPOB, KAUECTBEHHBIC PEAKIIMH Ha CYJIbdaT-



OK 07. CogeiicTBOBaThH
COXPAHEHUIO OKPYKAIOLIEH

0) coBMeCTHas 1eATeJIbHOCTb:

- MOHUMATh Hu HCIIOJIb30BAaTh
MIPEUMYIIECTBA KOMaHIHOMH n
WHUBUTyaJIbHOU PabOThI;

- MIPUHUMATh LEJTU COBMECTHOM
JIeSTCIIEHOCTH, OpraHU30BHIBATH "
KOOPJIMHHPOBATh  JACHCTBUSA  TI0 €€

JOCTIDKCHHIO: COCTABIIATh IJIaH JICHCTBHIA,
pacrupenensiTh pojlu C Y4eTOM MHEHH
YY4aCTHUKOB  OOCYyXJaTb  pe3yJIbTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATE pabOTy B
YCIIOBUSIX PEabHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYULIECTBIISTh MTO3UTHUBHOE
CTpaTeTUYeCcKOoe IMOBEJICHUE B Pa3TUUHBIX
CUTyallUsiX, TMPOSBIATH TBOPYECTBO U
BOOOpakeHUe, ObITh HHAITUATUBHBIM
OBaanenue YHHBepPCAJIbHBIMU
PeryisiTUBHBIMU € CTBUSIMU:

I') IPUHATHE ce0s M IPYTUX JIOIei:

- TPHHAMATh MOTHBBI M apTyMEHTBI
IpYTHUX JIIOJIeH TIpU aHAJIM3e Pe3yIbTaTOB
JIeITEIIbHOCTH;

- MPU3HABATh CBOE IMPABO U MPaBO JPYTUX
JIFOJIeH Ha OITUOKY;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh
MUP C MO3UIUHU APYTOro YeIOBeKa

B 00J1acTHAKO0JIOTHYECKOTO
BOCIIUTAHMUS:

- chopMHPOBAHHOCTH IKOJIIOTUUECKOM

, KapOOHaT- U XJIOpUJ-aHUOHBI, HA KAaTHOH aMMOHWUS; pelIaTh
SKCHEpUMEHTAIbHBIE 3a7aur 1o Temam "Mertamisl"
"Hemeramnbl") B COOTBETCTBUM C TPaBWJIAMH TEXHHUKH
0e30MacHOCTH  MpU  OOpalIeHUH C  BEIIeCTBAMH U
1a00paTOpHBIM  000PYIOBAaHUEM; MPEACTABIATH PE3YJIbTAThI
XUMHYECKOTO OJKCIIepuMeHTa B (GOpMe 3alucu ypaBHEHUM
COOTBETCTBYIOIIUX pEaKIHil u (OpMYyITUPOBATH BHIBOJABI Ha
OCHOBE 3THX PE3YyJIbTaTOB

- chopMUpPOBATh YMEHUS IPUMEHSTH OJTYYCHHBIE 3HAHUS JIS
OOBSICHEHUS YCIIOBUM MTPOTEKaHMsI (PU3NUECKUX SIBJICHUI B
IIPUPOJIE U JJIs IPUHATHA IPAKTUYECKUX PELICHUN B



Cpebl, pecypcocOepekeHHUIO,
PUMEHSTH 3HaHUS 00 U3MEHEHUH
KJIMMaTa, PUHLUIIBI
Oepe’KIIMBOTO MMPOU3BO/ICTBA,

3¢ pexTUBHO NEHCTBOBATH B
YpEe3BbIYAHBIX CUTYAIHSIX

IIK 1.4 . OcymectBasaTs 0T00p U
HampaBlieHUE Ha T1abopaTopHbIe
HCCTIEI0BAHUS TIPOO BOJIBI.

KYJbTYpbl, IOHUMAHUE BIUSHUS
COLMAIIBHO-3KOHOMUYECKUX MPOLIECCOB HA
COCTOSIHUE MPUPOTHON U COIUATILHOU
CpeIbl, 0CO3HAHUE TII00aTBLHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

- TUIAHUPOBAHKE U OCYLIECTBICHUE
JICUCTBUI B OKPY’KAIOLIEH cpelie Ha
OCHOBE 3HaHHMS LEJIEH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHUE JICUCTBUI,
MPUHOCSIIMX BPEJ OKPYXKAIOLIEH Cpese;

- YMEHHUE NMPOTHO3UPOBATH
HEOIaronpHUsITHBIE SKOJIOTHYECKHE
MOCJEACTBHS MPEATPUHUMAEMBIX
JIEUCTBUN, IPEIOTBPALLATD HX;

- pacIIMpeHue ONbITa AEATEIbHOCTH
AKOJIOTMYECKOW HANIPaBJIEHHOCTH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENIbCKOM, IPOEKTHON U
COLMAJIBHOU JIESATENBHOCTH

IIOBCETHEBHOM KM3HU JUI o0ecTieueHnss 0e30IacHOCTH PU
oOpamieHnu ¢ OBITOBBIMHU MPHOOPAMH U TEXHUYECKUMHU
YCTPOWCTBAMHU, COXPAHEHHUS 3710POBbS U COOIIOICHUST HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKPYXKAIOLIEH cpejie; TOHUMaHNe
HEOOXOAMMOCTH IPUMEHEHHS JOCTHIKEHUH (DU3UKH U
TEXHOJIOTUH [T PallMOHATBHOTO TPUPOIOTIONE30BAHUS

-YMCHUC INIAHUPOBATH U OCYIICCTBJIATDH JIeNCTBUSA HaITpaBJICHHBIC HA OT60p n HCCIICAOBAHUC Hp06 BOJbI
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2. CTPYKTYPA Y COJAEP KAHHUE OBIIIEOBPA30OBATEJIBHOMN JUCIIUILINHBI

«XHUMHUSA»

2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 68
B T.4.

OcHoBHOe coJep:kaHue 64
BT. 4.

TEOpETHYECKOe 00yUeHUe 34
MPaKTUYECKHUE 3aHATUS 20
71a00paTOPHBIE 3aHATHS 10
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COePKAHME 4
(conep:xaHue NPUKJIATHOTO MOAYJISA)

BT. U..

TeopeTudeckoe o0ydeHue 2
MPAKTUYECKHUE 3aHITUS 2
IIpomexyTounas arrectaums (IuddepeHIpoOBaHHBIN 5

3a4er)
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2.2. TemaTnyeckuii mjiaH u coaecpkaHue NUCHUIJIUHDBI «XUMHU»

dopmupye
HaumeHoBaHue Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOE Mble
Pa3iesioB U TeM Ja00paTOPHbIE U MPAKTHYECKHE 3AHSATHS, IPUKJIATHONH MOXYJIb KOMITETEHII
n
1 2 3 4

OCHOBHOE co/Iep:KaHue 64
Pa3zngen 1. OCHOBBI CTPOEHUS BelIeCTBA 6
Tema 1.1. OcHOBHOE coJiep:KaHue 4 OK 01
Crpoenue atomoB | TeopeTnyeckoe odyuenue 2
XAMHICCKUX CoBpeMenHass MoJelb CTPocHHs aToMa. CHMBOIMYECKMH $3bIK XHUMHHM. XMMUYECKUH DJIEMEHT.
SJICMCHTOB DnexTpoHHas KoH(purypanus atoma. Knaccudukamnms XMMHYECKUX DIIEMEHTOB (S-, p-, d-3JeMeHTHI).
fipupona BaneHTHBIE ~ IEKTPOHBI.  BaleHTHOCTB.  DJEKTpOHHAss  MPUPOJa  XMMHYECKOW  CBSI3H. 2
XAMAYECKON DIIEKTPOOTPHUIIATEIBHOCTh. BHIBI XUMHUYECKOH CBs3M (KOBaJCHTHAs, HMOHHAs, MeTaJUINYECKasl,
CBA3N BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa3oBaHUsI

IpakTHyecKue 3aHATHS 2

Pemienune 3amaHuvii Ha WCHOJIB30BAaHUE XUMHUYECKOM CHMBOJIMKM W Ha3BaHWM COEJUHEHUHN 110

HOMEHKJIATYpE MEXIYHAPOJIHOIO COK3a TEOPETHYECKOM W NPHKIATHOM XUMHH M TPUBHAIBHBIX

Ha3BaHWM JUIS COCTABIEHUS XUMHMYECKUX (POPMYJ IBYXATOMHBIX COEIMHEHHH (OKCHIOB, CYJIb(QHIOB,

THAPHJIOB | T.I1.) M IPYTHX HEOPIraHUYECKUX COETUHEHUIN OTAEIbHBIX KIIACCOB. 2

[pakTuYecKue 3aaHusl Ha YCTAHOBIICHUE CBS3M MEXKIY CTPOEHHEM aTOMOB XUMHYECKHUX DJIEMEHTOB M

HEPHOIUYECKUM U3MEHEHUEM CBOMCTB XUMHMYECKHX DJIEMEHTOB M MX COEJAMHEHHH B COOTBETCTBHHU C

nojoxxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHOBHOE coJiep:KaHue 2 OK 01
[lepuonndeckuii | IIpakTHYECKHE 3aHATHS 2 OK 02
3aKOH H TaOmuIa IMeproanyeckas cucTeMa XuMH4IeCKuX dieMenToB JI. 1. Menneneesa. @U3MUeCKH CMBICIT
JA.1. Menneneesa ITepuoauueckoro 3akona J[. M. Meneneea. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHX

3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOXKHBIX BENECTB B COOTBETCTBUH C MOJIOKEHUEM 2

XUMHUYECKOro aemeHTa B [lepuonnueckoit cucremMe. MupoBo33peHUYECKOE U HAy4YHOE 3HAYEHUE
[Tepuonuueckoro 3akona [[.1. Menaeneesa. [Ipornossr .M. MenneneeBa. OTKpbITHE HOBBIX
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XAMUYECKHUX DJIEMEHTOB.

Perrenue npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3aAIUI0 XUMUYECKUX
371eMeHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUIIATEILHOCTD XUMUYCCKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B MIEPUOJUUECKOM CUCTEME
xuMudeckux djementoB .M. MenageneeBay

Pa3nea 2. XumMnueckue peakuumn 10
Tema 2.1. Tumsr OCHOBHOE co/Iep:KaHue 4 OK 01
XUMUYECKUX Teopernyeckoe o0yueHue 2 I[IK 1.4
peakuunii Knaccudukanus v TUIIBI XUMHUUYECKUX PEAKLIUI C yyacTHEeM HeopraHuyeckux BemiecTB. CocTaBiieHUe

YpaBHEHUU peakluii COeAUHEHUs, PA3I0KEHUS, 3aMEIIICHHs], 0OMEHA, B T.4. PEaKlUil TOPEeHMUsI,

OKHCJICHUS-BOCCTAHOBJICHUS.

VYpaBHEHMsI OKUCIEHUSI-BOCcCTaHOBIIeHU. CTeneHb okucaeHus. OKUCINTENb U BOCCTAHOBUTEb. 2

CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/IE, TPOU3BOICTBEHHBIX MpoIleccax 1

KU3HENIEATEIIbHOCTH OPraHU3MOB

IIpakTHYeckue 3aHATHSA 2

KonnuecTBeHHble OTHOWIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PacyeThl IO

YPaBHEHUsAM XHMMHYECKUX peakuui. Moyb Kak eQuHuIa KOJWYecTBa BelecTBa. MosspHas macca.

3aKOHBI COXpaHEHMsI Macchl W 3Hepruu. 3akoH ABorajgpo. MomspHblii 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTH ra3oB. PacyeTsl mo ypaBHEHMSIM XMMUYECKUX PEaKIMi ¢ UCIIOJIb30BAHMEM MacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe cogepkaHue 4 OK 01
ONEKTPONUTHIECKA | TegpeTHueckoe 00yUenme 2 OK 04
% ﬂﬂccguﬂguﬂﬂ " Teopus >IEKTPOAUTHUECKON Aucconuanvu. MoHbl. DIIEKTPOIUTHI, HEXJIEKTPOIUTHI. Peaknum HOHHOTO 1K 1.4
HOHHBII OOMEH obmena. CocTaBlieHHE peakIii MOHHOIO OOMEHa IyTeM COCTAaBJIEHUS UX IOJIHBIX M COKpAIIEHHBIX 2

VMOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peaklMy. 3aaHusl Ha COCTABICHNE HOHHBIX PEaKINI

JlabopaTopHble 3aHATHSA 2

JIaGoparopHas paboTa “THIBI XUMHUUECKUX PEaKLUn”.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCs BEIIECTB) U IPU3HAKOB 2

XUMHYECKHX peaknwmii. [IpoBeneHmne peakinii HOHHOTO 0OOMEHa, ONPEIEICHNE CPEIbl BOAHBIX

13




PacTBOPOB. 3a,Z[aHI/I$I Ha COCTAaBJICHHUEC MOHHBIX peaKHI/Iﬁ

KonTposabHas

CrpoeHue BelecTBa U XUMUYECKUE PEAKIIUU 2
pabdora 1
Paznea 3. CTpoeHne 1 CBOIICTBA HEOPTAaHMYECKHUX BelIeCTB 16
Tema 3.1. OCHOBHOE coJIep:KaHue 4 OK 01
Knaccupukauus, | Teoperudeckoe o0yuenue 2 OK 02
HOMCHKJIATYPA M |TTpenmer Heopranmueckoii xumun. Kiiaccudukays HeOpraHM4ecKHX BEmecTB. IIpoCThIe M CIOKHbIE IIK 1.4
cTpocHHe BeriecTBa. OCHOBHBIE KJIACChI CJIOMKHBIX BELIECTB (OKCUIBI, TUIAPOKCUIBI, KUCIOTHI, con). B3aumocss3pb
HCOPTaHMHUCCKUX | yeopranndeckux BemecTB. ArperaTHble COCTOSHHS BenlecTBa. Kpucranmueckue u aMopdHbIe
BEICCTE BellecTBa. TUIBI KPUCTAIIMUECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHAsl, HOHHAs!, METAJIIMYECKast). 2

3aBHCUMOCTD (PM3UYECKUX CBOICTB BEIIECTBA OT THUIA KPUCTALTMYECKON PEIIETKH. 3aBUCUMOCTb

XMMHUYECKON aKTUBHOCTH BEIIECTB OT BHMJ1a XUMUYECKOM CBA3M U TUIIA KPUCTALIIMYECKON PELIETKH.

[IprurHbI MHOrOOOpa3us BEIECTB

IIpakTnyeckune 3aHATHA 2

HomeHnknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHHUE BEIECTBA UCXOMAS U3 UX XUMHUUYECKON (hOPMYIIbI

WM COCTABJIEHNE XUMHUYECKON (POPMYJIbI HCXO/S U3 Ha3BaHUS BELIECTBA 10 MEKyHAPOIHOU

(MIOITAK) min TpuBHanbHOM HOMEHKJIATYypeE.

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCU(PHUKAIMM, HOMEHKJIAType M XHMHUYECKHUM (dopMyiaM

HEOPraHMYECKUX BELIECTB pa3IMYHbIX KJIAcCOB (YrapHblii TIa3, YIVIEKHCIBIA Ta3, aMMHakK, raiieHas 2

M3BECTh, HETallleHasl U3BECTh, MUTHEBAS COJIA M IPYTUX): HA3BIBATh M COCTABIISTH (DOPMYJIIBI XHMUYECKHX

BEIIECTB, ONPEACATh IPUHAICKHOCTD K KIIaccy.

Hcrounmku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 npyrue).

ITouck nupopmManyy No Ha3BaHUSIM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM GopMynaM
Tema 3.2. ®usuko-| OcHOBHOE coiepKaHNe 8 OK 01
XMMHYECKHE TeopeTuueckoe oGyuenue 6 OK 02
CBONCTBA Mertamnel. O0ue ¢uznyeckue U XMMHYECKHe CBoMcTBa MeTamioB. CrocoObl moyyeHHus. 3HaueHue
HCOPraHMHCCKUX  |yjerannoB M HeMeTaloB B HPUPOAE M IKU3HENEATEILHOCTH 4YeJoBeKa M OpPraHu3MoB. Kopposus 2
BEIIECTB

MCTAJUUIOB: BUABI KOPPO3UH, CIIOCOOBI 3alIUTHI MCTAJUIOB OT KOPPO3HUHU
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Hemeramnel. OOmme ¢u3umdyeckne M XUMHUYECKHE CBOWCTBA HEMETA/UIOB. |HITMYHBIE CBOMCTBA

HemeraioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHeHUI HeMeTaioB. KpyroBopoTsl 2
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THJIPOKCHUJIOB, KUCIIOT,
conieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHU, 2
BBICIIIMX OKCHJIOB U TUAPOKCUIIOB
IIpakTnyeckue 3aHATHSA 2
CocraBneHrue ypaBHEHMM XMMHUYECKHUX PEAKLMI C y4acTHEM IPOCTBIX M CIOKHBIX HEOPraHUYECKUX
BEIIECTB: METANIOB W HEMETAJJIOB, OKCHJIOB METAJIOB, HEMETAIUIOB M aM(OTEPHBIX JIIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM ¥ aM(OTEPHBIX TUAPOKCUAOB; HEOPraHUYECKUX COJeH,
XapaKTEePU3YIOLIUX UX CBOMCTBA. 2
Penrenne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHMIl HAa CBOWCTBA, COCTAB, NMOJIYYEHHUE U
0e30macHOe WCIIOJIb30BaHME BAXKHEHIINX HEOPTraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOM
JESITEIbHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE coJiep:KaHue 2 OK 01
Unentnduranus JlaGopaTopHble 3aHATHUS 2 OK 02
HCOPraHMHCCKUX | JTaGopaTopras pabora «MIeHTUPUKALMSA HEOPraHUYECKUX BEIIECTBY. OK 04
BCLICCTB PelleHne SKCIEPUMEHTATBHBIX 3a1a4 [0 XMMHYECKHM CBOMCTBAM METAIOB M HEMETAIOB, IO K 1.4
pacrno3HaBaHUIO U MOJTYYEHHUIO COeIMHEHNH METAJIIOB U HEMETAJLIOB. 5
WnenTudukanyss HEOPraHMYECKHUX BEILIECTB C MCIOJIb30BaHHMEM HUX (DU3MKO-XHMHUYECKHUX CBOICTB,
XapaKTEepHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHblEe peakiuu Ha cyiab(dar-, KapOoHaT- U XJIOPUI-
AQHUOHBI, HA KATHOH aMMOHUS
KourpoubHnasn .
CBoiicTBa HEOPTaHUYECKUX BEILIECTB 2
pab6ora 2
Paznen 4. CrtpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB 22
Tema 4.1. OcCHOBHOE co/Iep:KaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o0yqenue 2
CTpOCHHE 1 [losiBiieHME U pa3BUTHE OPTaHMYECKOW XUMHUHU Kak Hayku. [Ipenmer opranndeckon xumun. Mecrto u
HOMCHKJIaTypa 3Ha4YE€HHE OPTaHNYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK. >
OpraHM4cCKUX XHUMHYECKOE CTPOCHUE KAK IOPANOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAaJCHTHOCTH.
BCILICCTB OCHOBHBIE TMOJIOKEHUS TEOPUU XUMHYECKOr0 CTPOEHHsI opraHmyeckux coeauHenuiit A.M. bytneposa.
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VYraepoaHblii CKeJleT OpPraHuYecKOW MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOI'O
CTPOEHMS MOJIEKYJl. MI30Mepusi U U30MepHI.

[lonatne o ¢yHkuuonaneHoM rpynne. Panukan. IlpuHnunsl kinaccuduKanuu — OpraHMYECKHX
coequHeHUl. MexnyHapoiHas HOMEHKJIATypa M [PUHUUIBI HOMEHKIJIATyphl —OpPraHMYECKHUX
coeauHenuil. Ilonatue 00 a3oTcomepXkaluX COEAMHEHUSX, OWOJOTMUECKH AaKTHUBHBIX BELIECTBAX
(yrmeBomax, Xupax, Oelkax U Jp.), BBICOKOMOJIEKYJISIPHBIX COEIUHEHMSX (MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO)

HpaRanecmle 3aHATHUSA

Homenkiiarypa opraHnyecKuX COEIMHEHMH OTAEIBHBIX KJIACCOB (HACHILIEHHBIC, HEHACHIIICHHBIC M
apoMaTHYeCKHUE YTJIEBOJOPO/IbI, COUPTHI, (DEHOIBI, allbJETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocTaBiieHHE TIOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHWYCCKUX BEIISCTB OTICIHHBIX
KJIACCOB, HCIIONIb3Yys WX HAa3BaHUS MO CHUCTEMATHYECKON M TPUBUAIBHON HOMEHKIAType (STHIIEH,
aneTuieH, ruiepuH, (eHon, (GopmanbAerua, YKCyCHas KHCJIOTa, TiauiuH). Pacuersr mpocteiineit
(hopMyIbl OpraHudecKoil MOJIEKYJIbI, HCXO/IS U3 2JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COCIUHEHU N

OcHoBHOE COACPKAHUC

12

TeopeaneCKoe oﬁyqeﬂue

@OU3NKO-XMMUYECKHE CBONCTBA OPraHMYECKUX COEAMHEHUH OTHENBHBIX KIAccoB (0COOEHHOCTH
KJIacCCU(UKALIMM U HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas Gopmynia; H30Mepus;
¢u3nyeckre CBONCTBA; XUMHUECKUE CBOIMCTBA; CIOCOOB! NOTYUYEHNUs):

— MpeneibHbIe YIIIEBOAOPOAbl (alKaHbl U IMKJIOAIKaHbI). ['OpeHHe MeTaHa Kak OJAMH M3 OCHOBHBIX
MCTOYHHKOB TEIUIA B IPOMBIIIICHHOCTH U ObITY. CBOWCTBA MPUPOAHBIX YIIIEBOJ0OPOIOB, HAXOXKIECHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HENpeNeNbHbIE (AJKEHbI, AJKUHBI M alKaJueHbl) W apoOMaTHYECKHE YIIeBOAOpOAbl. ['opeHme
aleTUIIeHa KaK NCTOYHUK BBICOKOTEMITEPATYPHOTO IIJIAMEHU I CBAPKHU M PE3KH METAJUIOB

— KHUCIIOpOAIcOAepkKalllie COeAMHEHUS (CIUPTHI U (eHOJIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, aJIbJIET U/ IbI
U KETOHBI, KUPbI, YrieBojsl). lIpakThueckoe NpUMEHEHHE STUJICHIVIMKONS, TIMIEpUuHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameraibAeruaa, YKCYCHOM KHCIOTBl. Mpula Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOIOIIHME CBOWCTBA MbLIa

— a3oTcojepXkallie COeOUHEHUS (aMHUHbI M aMUHOKHUCIOTHL, Oenku). BpicokoMoneKynspHbIe
COeIMHEHUS (CMHTETHYECKHE M OMOJIOTHMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanys dTUaeHa Kak OCHOBHOE HAaIIPaBJIEHUE €r0 UCIOJIb30BAHUS.

OK 01
OK 02
OK 04
IIK...
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I'enetnueckas cBA3b MCXKIY KilaCCaMHU OpraHHu4Y€CKUX COCI[I/IHCHI/Iﬁ

I[pakTuyeckue 3aHATHS

CBoiicTBa OpPraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIACCOB (TpUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIATypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYCHHUs): MPEAeibHbIC (AIKAHBI U IUKIOAIKAHBI),
HenpeaeabHble (AIKEHbI, aIKUHbBI U aJIKaJAMEHbl) U apOMaTUYECKHE YIIIEBOAOPO/Ibl, CIUPTH U (HDEHOJIBI,
KapOOHOBBIE ~ KUCJIOTBI M 3QUpPbI, albJErHAbl W  KETOHbl, AaMHHbI W  AMHHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COECIMHEHUS. 3aJaHusl Ha COCTaBICHHE YPaBHEHUI XMMHUYECKUX PEaKLHH ¢
Y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHHUS

CocraBineHue cxeM peakiuii (B TOM 4HCIE [0 MPEIJOKEHHBIM IIEeToYKaM MpeBpalieHHil),
XapaKTEepU3YIOIIUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COEIUHEHUI OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TIOJIy4EHHMS M Ha3BaHUE OPraHMYECKUX COEIAMHEHUH 10 TPUBHAIBHOW WM MEXKIYyHAPOJAHOU
CUCTEMAaTUYECKON HOMEHKJIATYpeE.
Pemienne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETMYECKUX 3aJaHUl HAa CBOMCTBA OPraHUYECKHX
COEJTMHEHUH OT/IEIBHBIX KJIaCCOB

JlabopaTopnasi padora

JlaboparopHasi paboTa “ XUMHUYECKHE CBOWCTBAa CIUPTOB U YKCYCHOW KHCIOTHL. CBOHCTBa >KUPOB U
YTJIEBOJIOB".

Tema 4.3.
WNnentuduxarus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHHUE U
MIPUMEHEHUE B
OLITOBOH U
MIPOU3BOJICTBEHHOU
EeITEITbHOCTH
yeJIOBEKA

OcHoBHOE CoACpKAHUEC

Teoperuyeckoe o0yueHue

buooprannueckue coenuHeHus. llpumeHeHue u Ouonorudeckas poib yrieBoaoB. OKHcCIeHHE
VIJEBOJOB — HCTOYHUK OHHEPrHMM JKMBBIX oOpranu3smMoB. OO1acTM NPUMEHEHHS AaMHHOKHUCIOT.
[IpeBpamenust OenkoB MUIIM B opraHu3me. buonornyeckue ¢yHkuuu OenkoB. buonormueckue
¢dbyHKIMM xupoB. Ponb opraHnyeckoil XMMHUK B pellIeHUH NpobJieM NHIEeBoil 0e30MacHOCTH

Pons opranmdeckoil XUMUH B peHIEHWH NPOOJIEM SHEPreTHUYECKOW Oe30MacHOCTH, B Pa3BUTHHU
MEIUIIMHBI, CO3aHUH HOBBIX MAaT€pPHAJIOB, HOBBIX HCTOYHUKOB SHEPTUU (AIbTEPHATHBHBIC UCTOUHUKH
sHepru). OnacHOCTh BO3ACUCTBUS HAa JKUBbIE OpPraHU3Mbl OPraHMYECKHX BEIIECTB OTIEJIbHBIX
KJIacCOB (YTJIEBOIOPOBI, CIUPTHI, (EHOIBI, XJIOPOPTaHUYECKHE MPOU3BOIHBIC, AIBICTHILI U Ap.),
CMBICJI TOKA3aTeNs MPEIEIBbHO JONYCTUMON KOHUEHTPALNU

OK 01
OK 02
OK 04
IIK 1.4
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JlabopaTopHble 3aHATHSA

JlaGopaTopHas padora: “VneHTuduKkamnms oOpraHM4ecKuX COSTUHEHNN OTACIbHBIX KIacCOB”
WNnentudukanus opraHMueCcKUX COSIMHEHUHN OTIEIbHBIX KJIAcCOB (Ha MPUMEpE ambACTHUIOB, KpaxMaa,
YKCYCHOM KHCIOThI, O€IKOB W T.I.) C HCIOJb30BaHUEM HX (U3UKO-XUMHYECKHX CBONCTB U
XapaKTepHBIX KayeCTBEHHBIX peakmmidi. [leHarypanus Oenka mpu HarpeBanww. l[BeTHBIE peakiuu
0enkoB.BO3HUKHOBEHHE AaHAJUTHUYECKOTO CHUTHAJTIa C TOYKH 3pPEHUS XUMHYECKHX IPOILIECCOB MPHU
MPOTEKAHUN KAaYECTBCHHOW PEAKITNH, TO3BOJISIFOIICH UACHTH(PHUIIMPOBATH MPE/IOKESHHBIC OPraHUYCCKIEC
BelIeCTBA

Pasnea 5.

Kunernueckue u TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX peaKkuuii

CxopocTb
XHUMHYECKHUX
peaKkuuid.
XHUMHUYECKOE
paBHOBECHE

OcHoBHOE€ CoAcCpKaHUuEC

TeopeaneCKoe oﬁyqeﬂue

CKOpOCTb peakiiM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBIX (aKTOPOB: MPUPOIBI PEArupyOLINX BEIIECTB,
KOHLEHTPALlU pearupyromux BeUIeCTB, TeMIepaTypbl M IUIOUIAJM PEAaKIMOHHOW TMOBEPXHOCTH.
TemnnoBblie 3G HEKTh XUMUYECKUX peakIvif. DK30- U SHIAOTEPMHUUYECKHUE, PEAKLIUH.

OOpatumocTh peakuuid. XHMMHUYECKOE pPaBHOBECHME U €ro CMEILIEHWE IMOJ JACHCTBUEM pazIUYHbIX
(akTOpOB (KOHIEHTpAlLMsl peareHTOB WM MPOJYKTOB pEaKIiH, JaBIeHUE, TeMIIepaTypa) sl CO31aHus
ONTHMAJIbHBIX YCIOBUN MpOTeKaHus XuMHueckux npoueccoB. [Ipunnun Jlelllarenne

OK 01
OK 02
IIK...

IIpakTHYeckue 3aHATHA

Pemienue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (aKTOPOB, BIUSIOMIMX Ha H3MEHEHUE
CKOPOCTH XMMHUYECKON peakiuy, B T.4. C MO3UIUNA SKOJIOTUYECKH 11€71ecO00pa3HOro MoBeCHUs B ObITY
U TPYAOBOM EATEIBHOCTHU B LIEIAX COXPAHEHUS CBOETO 310POBbsS U OKPYXKAIOLIEH TPUPOJHON CPEBI.
Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHnuna Jle-Illarense miid
HaXOXXJCHUS HalpaBlIeHUs] CMELICHUs pPaBHOBECHUS XUMHUECKOM peakiuu U aHalu3 (axKTopoB,
BJIMSIIOINUX HA CMEIEHNE XUMUYECKOTO PABHOBECHS

OK 01
OK 02
IIK...

Pazpgea 6.

PacTBopsI
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Tema 6.1. OcHoBHOE coJep:KaHue OK 01
TTonsTue o Teoperndeckoe odyueHune OK 02
acTBOpax =
p p PactBopenne kak ¢usnmko-xumuueckuil mpomecc. PactBopbl. CrocoObI MPUTOTOBIEHUS PACTBOPOB. OK 07
PactBopuMocTe. MaccoBasgs nmonst pacTBOpeHHOro BeniecTBa. (CMbICH IOKa3aTens MPEeAesIbHO IIK...
JIOIYCTUMOM KOHIIEHTPALUHU U €r0 UCII0JIb30BaHUE B OLIEHKE IKOJIOIMUYECKOM 0€3011aCHOCTH.
[IpaBuia sKONOrMYECKU 1er1ecoo0pa3HOro MOBEACHUS B OBITY W TPYAOBOM AESITENBHOCTH B LIEJSIX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIECH MPUPOJHON CPEbl; OMACHOCTh BO3ACHCTBUS HA KUBbIE
OpraHu3Mbl OIIPE/ICTICHHBIX BEILIECTB.
Perrenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha pAaCTBOPHI, UCIOIb3YEMbIE B OBITOBOM U
IIPOU3BOJICTBEHHOM JESATEIBbHOCTH YEIOBEKa
Tema 6.2. OcHoBHOE coep:kaHue OK 01
Mccnenosanne | j1aGoparopubie 3ansus OK 02
CBOICTB
ACTEODO JlaboparopHas padota «lIpuroroBienue pacTBOPOB». OK 04
TBOPOB . <
p P [IpuroToBneHue pacTBOPOB 33aJJaHHON (MaccOBOM, %) KOHIIEHTpALUU (C MPAKTUKO-OPUEHTHPOBAHHBIMH IIK...
BOIIPOCaMHM) U OTIpeZieNIEHUE Cpeibl BOJHBIX PACTBOPOB.
Perenue 3a1ay Ha TPUTOTOBJIEHHE PACTBOPOB
IIpodeccnonanbHO-0pHMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIATHOTO MOLYJIsl)
Paszpen 7. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eATEJIbHOCTH YeJI0BeKa OK 01
Xumusi B OBITY I |OcHOBHOE cOlepIKaHue OK 02
MPOU3BOJACTBEHHOMN
P a Teopernyeckoe o0yueHue OK 04
NEeATEILHOCTH v = = OK 07
eroBeKa Hosgeiimue mocTikeHuss XUMUYECKONH HAYKU U XUMHYECKON TEXHOJIOTHH. Ponb Xxumun B obecriedeHnn
q o 9 .
AKOJIOTUYECKOM, YHEPTeTUYECKON U MUIIEBON 0€30MacCHOCTH, pa3BUTUN MeIUIIUHEL. [IpaBuia moncka u IIK...

aHamM3a XUMHYECKOW HH(pOpMAIMM M3 pPa3jIMYHbIX HCTOUYHUKOB (HayuyHas H YydeOHO-HaydHas
JUTepaTypa, cpecTBa MaccoBoil nHGopmManuu, cetb HTepHer)

IIpakTuyeckue 3aHATHSA

ITouck m aHamu3 KeHCOB O NMPUMEHEHUM XMMUYECKHMX BELIECTB M TEXHOJOTHH C yueToM Oynymiei
npodeccuoHabHOM ~ EATENbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLMOHHBIE MAaTE€pUalbl, KpPAaCKU, CTEKIO, KEpaMHKa, MaTepuallbl Il JJICKTPOHMKH,
HAaHOMATEpHaJIbl, TEKCTUJIbHBIE BOJIOKHA, HCTOYHMKU DHEPrUU, OPraHUYECKHE W MHUHEPAIbHbIE
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ynoOpeHus, JIeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.
3amura:[IpencraBneHne pe3ynbTaToB pelieHus KeHcoB B (hOpMe MUHHU-I0KIAa C IPe3eHTalen

IIpomeskyTOUHAs aTTecTALMS 1O AUCHUIJIMHE (3a4eT)

Bcero

68
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3. VCJIOBUS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATLITAHBI

3.1. TpeGoBaHusA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecnedeHnIo

Jis peamzanuy MpOrpamMMbl TUCHMIUIMHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIEIYIOLIHIE
CHeluanbHble TOMEIICHUS: Y4eOHBbIH KaOMHeT XHMMHUU W/HIH y4eOHOM XMMHUYECKOH
nabopaTopuu.

Ob6opynoBanue yuyeOHOro kabuHeTa (HaryIsggHbIE TOCOOHS): HAOOPHI MIAPOCTEPIKHEBBIX
MoJieJIel MOJIEKYJ, MOJENN KPUCTAIMYECKUX PEeUIeTOK, KOJUICKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHHEpaioB, Tabiuua
Meuneneesa.

TexHuueckue cpeacTBa OOy4YeHHs: KOMIIBIOTEP C YCTPOWCTBAMU BOCHPOU3BEACHUS
3BYyKa, MyJIbTUMEIUA-IIPOEKTOP C SKPAaHOM, MYJIbTUMEUITHAS TOCKA.

O6opynoBanue J1a0OpaTOPUU U PpabOYUX MeECT J1abOpaTOPUU: MEH3YPKH, IHICTKH-
KaIeJIbHUIIBI, TEPMOMETPbI, MUKPOCKOII, JIYIbI, IPEIMETHbIC W MTOKPOBHBIE CTEKJA, IJIAHIICTHI
JUI KalleJIbHBIX Ppeakiuid, (WIbTpoBaibHas Oymara, MPOMBIBAIKH, CTCKJISHHBIE HPOOWPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC IaJOYKU, IITATUBBI IS
MPOOUPOK; MEPHBIEC IMIUHAPHI, BODOHKH CTEKJISHHBIC, BOPOHKH JETUTEIbHbIEC [HUINHAPUIECKUE
(50-100 mu), cTynku ¢ mecTUKoM, GapdopoBbie Yallku, MUHLETHI, GUIBTPbI OyMa)kHbIE, BaTa,
Mapiisi, 4YacoBbI€ CTEKJA, SJEKTPOIUIUTKH, JIaOpaTOpHbIE INITATUBBLI, CIHUPTOBBIE TOPEIKU,
CIIUYKH, TIPUOOpP YIS TMOTYYCHHS Ta30B (MJIM MPOOMpPKA C Ta300TBOIHON TPYOKOH), JAepKaTenn
JUTSL IPOOUPOK, CKIISTHKH JUIS XpaHEHHS PEaKTHBOB, Pa3daTOYHBIC JOTKU; XUMHUYECKHUE CTAKaHBI
(50, 100 u 200 mu1); mmarenan; NUHLIETHI; TUTEIbHbBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu1) u mepHbie konOwer (25, 50, 100 u 200 mn), BomsHass Oansi (Uiau
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKU;, KOHWYECKHE KOJIObI s TuTpoBanus (50 u 100 mn);
UH/IMKATOpHBbIE TOJOCKUW Juid onpeaeneHus pH W craHgapTHas MHIUKATOpHAas IIKana;
YHUBEpCAJIbHBIN MHIUKATOD; MuneTku Ha 1, 10, 50 mu (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUIS TUTPOBaHMs, MeUIMHCKUE mmnpuibl Ha 100—150 mi, mabopaTtopHble W/UIM aHATUTUYECKHE
Bechl, pH-MeTpbl, cymmibHbIi mkad, u ap. 1adopatopHoe 000py10BaHUE.

3.2. UuopmannonHoe odecnieuenne odyuenus. [lepeyeHb pekoMeHayeMbIX y4eOHbBIX
u3aanuii, UuTepHeT-pecypcoB, 10NMOTHUTEILHON JUTEPATYPbI

OcHOBHas nuTeparypa:

Ne /1 | UcTouHuk

I'abpuensn, O. C. Xumus : 10-i knace : 6a30BbIif ypoBens : yuebnuk / O. C. 'abpuensH,
N. T'. Octpoymos, C. A. CnagkoB. — 7-e u3a., crep. — Mocksa : [Ipocsemenue, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — TexkcT : a5eKTpoHHbIH // JIaHb : 3IeKTpOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/473033 (maTa obparieHus:
19.05.2025).

INabpuensn, O. C. Xumus: 11-if knace: 6a30Bblid ypoBeHs : yueOHuk / O. C. ['aOpuensH,
N. T'. Octpoymos, C. A. CiagkoB. — 6-e u3a., crep. — Mocksa : [Ipocsemenue, 2024.
— 127 ¢. — ISBN 978-5-09-112177-3. — TekcT : a5eKTpoHHbIH // JIaHb : 31eKTpOHHO-
o6ubnuoreuynas cuctema. — URL: https://e.lanbook.com/book/408668 (nara oOparieHus:
27.01.2025).
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Andunorenora, . B. Xumusi : y4eOHMK W TPAKTHUKyM JUIS  CPEIHETO
npodeccuonansHoro obpazosanus / M. B. Audunorenosa, A. B. babkos, B. A. Tlonkos.
— 2-e¢ u3Ad., ucnp. u gon. — MockBa : MzparensctBo HOpaiit, 2025. — 291 c. —
(ITpodeccuonanproe obOpazoBanme). — ISBN 978-5-534-11719-6. — Texkcer

anekTpoHHbld  //  OOpazoBarenpHas 1iatdopma  IOpaiitr  [caiit]. —  URL:

https://www.urait.ru/bcode/562501 (mara o6pamenus: 27.01.2025).

JlononHuTENnpHAS IUTEPATypa:

Ne /1 | UcTouHuK

1

I'muuka, H. JI. OOmas xumus. 3agaun ¥ yOpaKHEHHUS : YICOHO-TIPaKTHYECKOE 1mocodue
IS cpeHero npodeccruoHanbHoro oopasosanwust / H. JI. I'munka ; mox penakiueit B. A.
[Tonkora, A. B. babkoBa. — 14-e¢ u3a1. — Mocksa : UznarensctBo IOpaiit, 2025. — 236
c. — (IIpodeccuonansnoe obpazoanue). — ISBN 978-5-534-09475-6. — Tekct :
anekTpoHHBIH //  OOpa3zoBarenpHas minarpopma HOpait [caiit]. —  URL:
https://www.urait.ru/bcode/561208 (mara oopamenus: 27.01.2025).

lepbakos, B. B. Heopranuueckas xumus. Bonpocsl u 3agaun : yaeOHUK AJISE CPEAHETO
npodeccuoHanbHOro oopasosanus / B. B. lllep6akos, A. A. @upep, H. H. bapb6oruna. —
2-e u3g., ucnop. U jpon. — MockBa : MsparensctBo HOpaiit, 2025. — 107 c¢. —
(ITpoeccnonanbnoe obpazoBanme). — ISBN  978-5-534-09133-5. — Tekcr
anekTpoHHBIH // OOpaszoBarenpHas mnarpopma HOpait [caiit]. —  URL:
https://www.urait.ru/bcode/563926 (nata oopamenus: 20.02.2025).

AmnapueB, A. 1. OO6mas xumusi. COOpHUK 3alaHUl ¢ MIPUMEpaMU pelieHui : ydyeOHoe
nmocobue misg cpemHero mnpodeccuoHanbHOro obpazoBanus / A. WM. Anapnes, JI. .
Adonnna. — 2-e u3z., ucnp. u gon. — Mocksa : Uznatenscto HOpaiir, 2024. — 127 c.
— (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-09932-4. — Teker :
anexkTpoHHsld  //  OOpazoBarenbHass 1atdopma  FOpaitt  [caiit]. —  URL:
https://urait.ru/bcode/539181 (nara obpamenus:27.01.2025).

HepnonﬂquKHe U3aaHus

Ne o/t | Uctounnk

1 EcrecTBeHHbIE M TEeXHWYECKHE HAyKH : Hayd. XypHan / mi. pen. A. 5. XaBkuH. —
Mocksa : OOO "UzpatensctBo "CnytHuk+", 2002 — .— Beixoaut 12 pa3 B rog. —
ISBN neuarnoi Bepcun 1684 —2626. — TekcT : HENOCPENCTBEHHBII.

2 [Tpupona: Hayu.-nmony:. xxypHan / yupeaurenu : PAH; Hayunslil 1 u3natensckuit eHTp

"Hayxa" PAH. — Mocksa : Hayunslii u usnarensckuit nearp "Hayka" PAH, 1912 — —
Beixogur 12 pa3 B roa. — ISBN mneuatHoit Bepcum 0032-874X. — Tekct
HEIMOCPEICTBEHHBIM. .

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA30OBATEJBbHOMN JUCHUIJIAHBI
Kontpons u omueHka pe3yiabTaToB OOy4YeHHsI OCYLIECTBISETCS MpernojaBaTeieM B

MpoIecce MPOBEICHUS MPAKTUYECKUX 3aHIATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKIKE

BBITIOJTHEHHUSI  OOYYaIOIIMMUCS  HWHAWBUIYadbHBIX 3a/JIaHUN, TPOEKTOB, HCCIEAOBAHUM.

PesynpTaThl OOydeHHs] ONpeneNsitoT, YTo OOydJaromuecs JIOJDKHBI 3HaTh, IOHUMAaTh U
JIEMOHCTPHUPOBATH 10 3aBEPIICHUN W3YyUYECHHS JUCUUTUIAHBI.

st popMupoBaHus, KOHTPOJIS M OIEHKH PE3YJIHTATOB OCBOSHUS yU€OHOU MHUCIUTUTAHBI
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HCIIOJIb3YETCSI CUCTEMA OLIEHOYHBIX MEPOTPUATHI, MPECTABIIAIONIAs COO0ON KOMILIEKC YUeOHBIX

MEpOTPHUATHIA, COTJACOBAHHBIX C pe3yiabTaTaMu OO0y4eHUs M CHOPMYIHPOBAHHBIX C yYETOM
®I'OC COO (npeametHsbie pe3ynbraThl 1o qucuuiuiae) 1 I'OC CIIO.

Ne

OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tunbl OLIEHOYHBIX
MEpOIPUATHI

OcHOBHOE

COACPIKAHUC

Pazzen 1. OcHOBEI
CTPOCHHUS BEIEeCTBA

dopmynupoBaTh 6a30BbIE
MOHSATHUS ¥ 3aKOHBI XHMUHU

1.1

OK 01

CtpoeHne aToMOB
XUMUYECKUX HJIEMEHTOB
U IPUPOJA XUMUYECKOMN
CBSI3U

CocTaBniTh XUMHUYECKHE
(hopMyIIbI COeMHEHHI B
COOTBETCTBHUU CO
CTENIEHBIO OKUCIICHUS
XUMHUYECKUX HJIEMEHTOB,
MCXO/I U3 BAJICHTHOCTU U
ANEKTPOOTPHUIIATETLHOCTH

1. Tect «CTpoeHue aToMOB
XUMHYECKHX 3JIEMEHTOB U
IIPUPOJA XUMUYECKON
CBSI3U».

2. 3agauyn Ha COCTaBJICHUE
XUMUYECKHUX (HopmyI
JIBYXaTOMHBIX COeIMHEHUN
(okcu0B, Cynb(puIOB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
UCIIOJIb30BaHUE
XUMHUYECKON CUMBOJIUKU U
Ha3BAHUUN COEAUHEHHI 110
HOMEHKJIAType
MEXIYHAPOJHOTO COI03a
TEOPETUYECKOU U
MPUKITIATHON XUMUH U
TPUBUAIIbHBIX HA3BaHUU AJIs
COCTaBJICHUS] XUMUYECKUX
(dhopMyJT IByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(pUA0B, TUAPUIIOB U
T.I.) U IPYTUX
HEOPTraHUYECKUX
COEIMHEHUH OTJIEIbHBIX
KJIACCOB

1.2

OK 01
OK 02

[Iepuonnueckuii 3aKOH U
tabauna J{. 1.
Menneneesa

XapakTepru3oBaTh
XUMHYECKHE IEMEHTHI B
COOTBETCTBUH C UX
MOJIO)KEHHUEM B
MIEPUOIUYECKON CHCTEME
XUMHNYECKHUX IJIEMECHTOB
J.1. MenneneeBa

1. Tect «Metammnueckue /
HEMETAIUINYCCKHUE
CBOICTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
ITOJIOXKCHUEM B
NIEPUOIUYECKON CUCTEME
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tume! oLeHOYHBIX
MEpOIPUATHI

XHMUYCCKHUX DJIEMECHTOB
J.. MenneneeBay.

2. [IpakTryeckue 3aqaHus
Ha YCTAHOBJICHHE CBA3HU
MEXK]ly CTPOCHUEM aTOMOB
XMMHYECKHUX IJIEMEHTOB U
NEePUOIUYECKUM
N3MCHEHHEM CBOMCTB
XMMHYECKHX IJIEMEHTOB U
UX COEOUHEHUN B
COOTBETCTBHUH C
MTOJIOKEHUEM
Ilepuoauueckoii cucreme.
3. IlpakTuko-
OPUECHTHPOBAHHBIC
TEOPETUUYECKHUE 3aIaHUS HA
XapaKkTePHU3ALHIO
XMMHYECKHX 3JIEMCHTOB:
«Merammmueckue /
HEMeTaJlJINYeCKHe
CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHUX DIIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MIOJIOKCHUEM B
NIEPUOIUYECKON CUCTEME
XUMHYECKHX 3JIEMEHTOB
J.1. MenneneeBay

Pasnen 2. XuMuueckue
peakiu

XapaKTemeBaTL THIIBI
XUMHUYCCKUX peaKI_[I/Iﬁ

KonTponbHas pabora
«CTpoeHue BelecTsa u
XUMHUYECKHE PEAKLIUN

2.1

OK 01
OK 04

THUIBl XUMHYECKUX
peakuuii

CocraBisATh peakuuu
COETMHEHUS, Pa3IOKEHUS,
oOMeHa, 3aMeIleHus,
OKHUCJIUTEIBHO-
BOCCTAaHOBUTCIIBHBIC
peaxkuuu

1. 3amaun Ha cocTaBICHUE
YpaBHEHUHN pEaKIUM:

— COCTMHEHM S, 3aMEIICHU,
pasnoxeHusi, 0OMeHa,

— OKHCITUTEIHHO-
BOCCTAHOBUTEIbHBIX
peaKkIuii ¢ UICHOJIb30BaHUEM
METO0/1a PJIEKTPOHHOTO
Oananca.
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tume! oLeHOYHBIX
MEpOIPUATHI

2. 3agaun Ha pacyeT MaccChl
BEILIECTBA UM 00BbEMaA
ra3oB 10 U3BECTHOMY
KOJINYECTBY BELIECTBA,
Macce Wi 00bEMY OJIHOTO
M3 y4aCTBYHOIIUX B
peaKIu BELIECTB; PACUETHI
Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA)
IPOAYKTOB PEAKLIUHU, €CITH
OJTHO U3 BEILECTB UMEET
IpUMeCH
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DIEeKTPOIUTHYCCKAsS
IUCCOLMAINSA 1 UOHHBII
o0MeH

CocTaBnath ypaBHEHUS
XUMHYECKHUX PEaKIINH
MOHHOTO OOMEHa C
y4acTHUEM
HEOPTraHWYECKUX BEIIECTB

1. 3amanus Ha cocTaBJICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxIuii C yuactueM
KHCJIOT, OCHOBAaHUH 1
COJIEH, YCTAaHOBJICHUE
M3MEHEHUS KUCIIOTHOCTHU
cpenbl

2. JJabopaTopHas pabota
"THIIB XUMHYECKUX
peaxkuuit”

Pazpnen 3. Ctpoenue u
CBOMCTBa
HEOPraHUYECKUX
BEIICCTB

I/ICCJ'IeJIOBaTB CTPOCHUC U
CBOMCTBA HEOPTaHNUYCCKUX
BCIICCTB

KonTponbHas pabota
«CBolicTBa
HEOPTraHWYECKHUX BEILECTB)
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tume! oLeHOYHBIX
MEpOIPUATHI

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYeCKHUe
BEILIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (GOpMYIIbI WU
COCTaBJICHHE XUMUYECKOU
(bopMyIbI HCXOS U3
HA3BaHUS BEIIECTBA 110
MEKTYHApOAHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyer
MacCOBOH 101U (MaccChl)
XUMHYECKOT0 JIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3aganus
10 KJIacCU(UKAIINH,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTuyeckue 3a1aHus
Ha OIlpe/ieJIeHHe
XUMHUYECKOH aKTUBHOCTH
BEIIICCTB B 3aBUCUMOCTHU
BUJIa XUMUYICCKOU CBSI3U H
TUTA KPUCTAJUTMYECKOM
pelIeTKH
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OK 01
OK 02
I1K...

DU3NKO-XUMHYECKUE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

YcraHaBiauBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMHYECKHUX CBOHCTB
HEOPTraHWYECKUX BELIECTB
OT CTPOCHHSI aTOMOB H
MOJICKYJI, a TAK)KE THUTIA
KPHUCTAIUTNYECKOM
pereTKu

1. Tect «OcobeHHOCTH
XHUMHYECKHX CBOHCTB
OKCHOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHJIOB U COJICH».

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUH XUMHUYECKUX
peakIuil ¢ yyacTUEM
MPOCTBHIX U CIOKHBIX
HEOPTraHWYECKHUX BEIIECTB:
OKCHJOB METaJIOB,
HEMETAIJIOB U aM(OTEPHBIX
DJIEMEHTOB;
HeOpFaHI/IT—IeCKI/IX KHCJIIOT,

26




OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tumnbl olleHOYHBIX
MEpOIPUATHI

OCHOBaHUU ¥ aM()OTEPHBIX
THJPOKCHJIOB,
HEOPraHUYECKUX COJIEeH,
XapaKTEePU3YIOIINX MX
CBOMCTBa M CLIOCOOBI
HOJTY4eHHUS.

3. IlpakTuko-
OpPUEHTHUPOBAHHBIE
TEOpPETUYECKHE 3aaHus Ha
CBOMCTBa M MOJy4YEHHE
HEOPraHUYECKUX BEIIECTB
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OK 01
OK 02
OK 04

Nnentudukanuys
HEOPraHMYECKUX
BEIIECTB

Hccnenosatb
Ka4ueCTBEHHbBIC PEAKIIUU
HEOPraHUYECKUX BEIIECTB

1. IlpakTuko-
OPHUEHTHPOBAHHBIC 3aJaHUS
10 COCTaBJICHUIO
XUMUYECKUX PEaKIUi C
y4acTUEM HEOPTraHUIECKUX
BEIIECTB, UCIIOJIb3YEMBIX
JUTSL UX WICHTU(UKALINH.
2.Jlaboparopuas pabora:
“Unentuduxanys
HEOPraHWYECKUX BELIECTB”

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BELIECTB

I/ICCJ'IeJIOBaTB CTPOCHUC U
CBOMCTBA OpTraHUYCCKUX
BCIICCTB

KonTponbHas padora
«CTpoeHue U CBOICTBa
OpPraHUYECKUX BEILECTB)»

4.1

OK 01
I1K...

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

Knaccudunuponatsb
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3amanus Ha cocTaBlICHUE
Ha3BaHUN OPraHUYECKUX
COE€IUHEHHH I10
TPUBHUAIBHOMN WU
MEXKTYHapOHOMN
CHCTEMAaTHUECKOM
HOMEHKJIAType.

2. 3amaHus Ha cOCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha ONpeaeIeHne
npocTteiiien GopmMyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 DIIEMEHTHOT'O
cocrasa (B %)
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tumnbl olleHOYHBIX
MEpOIPUATHI

4.2

OK 01
OK 02
OK 04
I1K...

CBolicTBa OpraHMYECKUX
COCTUHEHUN

YcraHaBauBaTh
3aBUCUMOCTH (DU3HKO-
XHMHUYECKHX CBOWMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJI

1. 3agaHus Ha cOCTaBICHUE
YpaBHEHUN XUMUYECKUX
peakuuii ¢ yuactueM
OpraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peaxkuuit,
WUTIOCTPUPYIOIINX
XUMHYECKHE CBOIMCTBA C
y4eTOM MEXaHU3MOB
MPOTEKaHUS JaHHbBIX
pEaKUUil U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEII[ECTB PA3HBIX KJIACCOB.
3. PacuerHsble 3a1a4n Mo
YpaBHEHHUSAM PEaKIUii C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JIaboparopnas paboTa
“IIpeBpamieHust
OpPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
I1K...

Unentuduxarus
OpPTraHUYECKUX BEIECTB,
X 3HAYECHUE U
MIPUMEHEHHE B OBITOBOMA
Y MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

Uccnenosats
KAa4CCTBCHHBIC peaKHI/II/I
OpraHUYeCKuX
COEIUHEHHH OTIEIBLHBIX
KJ1aCcCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
10 COCTABJIEHUIO
XUMHYECKHUX PEaKIHi C
y4acTUEM OPTaHUYECKUX
BEILIECTB, B T.4.
UCTIONB3YEMBIX IS KX
UICHTU(DUKAIMY B OBITY U
MPOMBITTUICHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanus
OPraHUYEeCKUX COCTUHEHUIN
OTJIENbHBIX KJIACCOB”

Paznen 5.
Kunernueckue n
TEPMOJIMHAMUYECKHUE
3aKOHOMEPHOCTHU
MPOTEKaHUs

XapakTepu3oBaTh
BJIMSIHUE PA3JIMYHBIX
(hakTOpoB Ha paBHOBECHE
U CKOPOCTh XUMHUYECKHUX
peakuuii
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Tumnbl olleHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00ydueHus N
MEpONPUATHH
XAMHYECKUX PEAKIUI
5 |OKO0l CkopocTh XUMHUUYECKUX | XapakTepu3oBaTh [TpakTuko-
OK 02 peakuuil. XMMHUYECKOE |BJIMSHUE KOHLUEHTPALUM  |OPUEHTUPOBAHHbBIC
IK... paBHOBECHE pearupyromux BEMECTB U |TEOPETUUECKHUE 3aITaHUS Ha
TEMIIepaTypbl Ha CKOPOCTH [aHaIH3 (PaKTOPOB,
XUMHUYECKHUX PEAKIIUM BIIMSIOUINX HA U3MEHEHUE
XapakTepHu30oBaTh CKOpPOCTH XUMHYECKOM
BIIMSIHUE U3MEHEHUS peakuuu. [IpakTuko-
KOHIIEHTPALlUK BELIECTB, |OpPUEHTHUPOBAHHBIE 3aaHUs
pEaKLMU Cpebl U Ha NIPUMEHEHHUEe IPUHLUIIA
TeMIepaTypsbl Ha Jle-1llarense s
CMEILIEHNE XUMUYECKOTO |HAXO0KJIECHHUS HAlpaBICHUS
paBHOBECHS CMEILIEHUS] PaBHOBECHUS
XAMHYECKON PEaKUU U
aHaJIu3 (aKToOpoB,
BIIMSIOIIUX Ha CMEILEHUE
XMMHUYECKOI'0 paBHOBECHUS
6 HccnenoBaTh HCTUHHBIE
Pasnen 6. PactBopsl pacTBOpHI € 3aJaHHBIMU
XapaKTepUCTHUKAMU
6.1 |[OK 01 ITonsatue o pactBopax  |Pasznuyars HCTUHHBIE 1. 3amaun Ha
OK 02 pacTBOPLI IIPUTOTOBJICHUE PACTBOPOB.
1K ... 2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHble 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
IIPOM3BOJCTBEHHON
JESATEIBHOCTH YEJIOBEKA
6.2 |[OK 01 Hccnenoanue croiict |MccnenoBars husuko- JlaGoparopHas paboTa
OK 04 pacTBOpOB XMMHYECKHE CBOMCTBA “IIpuroroBneHue
IIK ... HUCTHUHHBIX pacTBOPOB pacTBOpoB”
II | [IpodeccronanbHO-OpUEHTHPOBAHHOE COIEPIKaHUE (COJIepKaHNE TTPUKIIATHOTO MOTYJIs)
7 Paznen 7. OnenuBaTh nociencTBUs |3amura Keiica (c yueTrom

Xumus B ObITY U
MIPOU3BO/ICTBEHHOM
NesITeIbHOCTH YeJIOBEKa

OBITOBOM U
MPOU3BOACTBEHHOMN
JIeATEIIFHOCTH YeI0BEKa C
MO3HUIAM SKOJIOTHUECKOM

Oynmymeit
npodeccroHabHOI
JESITEIILHOCTH)
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Tume! oLeHOYHBIX

No | OK/TIIK | Monayns/Paznen/Tema Pesynbrar 00ydueHus N
MEPOTIPUITHIA
0€30I1aCHOCTH

OK 01 Xumus B OBITY U OnenuBath nocnencteus |Keiic (¢ yuerom Oynyieit
OK 02 MPOU3BOJACTBEHHOMN OBITOBOM U npodeccuoHaIbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA (ITPOU3BOICTBEHHOM JIESATeTLHOCTH )
OK 07 eSITEILHOCTH YeoBeKa ¢ |Bo3MoskHBIE TEMBI KEHCOB:
IIK ... no3unuii sxojornueckoi |1. IloTemnenue kaumara u

0€e30IaCHOCTH

BBICBOOOYIEHUE Ta30BBIX
THIPATOB CO JIHA OKEaHa.

2. Bynymme Matepuaisl Iist
aBHa-, MAIIMHO- U
IPHOOPOCTPOCHHS.

3. HoBble MaTepuaibl 1Jis
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PACTHTEIBHBIX TIPEIapaToB
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