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Paccmorpena umMki10Boi koMuccuer
MaTeMaTH4YECKHX U
€CTECTBEHHOHAYYHBIX JHCLHTLIMH
[TpoTokon Nel 1

ot 29 utons 2023 r.

Ilpeacenareb NHKI0BOH KOMHCCHH
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Paspaborasa B coorBerctBHH ¢ DPI'OC COO, yTBEpXKIACHHLIM
[Mpukaszom MunobpHayku Poccum ot 17 mas 2012 r. Ne4l3 B
neicrByromied penakuuu; ¢ ®I'OC CIIO nmo cneunanbHOCTH
38.02.03 OnepaioHHas JNESATENbHOCT B JIOTHCTHKE,
yrBepxaeHHbIM  [Ipukazom  Munnpocseuwenus Poceun ot
21.04.2022 N 257 "O6 ytBepxkaeHun  eaepaabHOro
rocyaapcTBeHHOro  o0pa30Bare/IbHOrO  CTaHAApTa  CPEAHEro
npodeccuoHanb,Horo obpazoBaHus no cneuuansHoctH 38.02.03
OnepalnoHHas NesITelbHOCTh B JOTMCTUKE; HA OCHOBE NMPUMEPHOH
paboueit nporpammbl  00LEOOpa3zoBaTE/IbHON  JAHUCLIMILIMHBI
«XuMua» Ans npodeccHOHaTbHbIX obpazoBaTtebHbIX
opraHu3auWii, yTBep)KAEHHOH Ha 3acenaHud CoBera MO OLIEHKE
coaepKaHusi M KayecTBa MPUMEPHbIX pabouumx nporpamm
0011e00pa3oBaTeIbHOr0 M COLMAIbHO-TYMaHUTApHOIO LMKJIOB
cpeaxero npodeccuonanbhoro obpazosavus (Ilporokon Ne 14 or
30 Hosi6ps 2022 rona).

Cocrasuresb (aBrop): Tapacosa O.B., npenogasarens




COILEPKAHHUE

1.ITacopT paboueti mporpaMMbl 00IIE00Pa30BATEIHPHON YICOHON JUCITUTUIHHEI ....... 3
2. CtpyKTypa U cojiep:kaHue pabdoueil mporpammbl o0IIe00pa30BaTeIbHON yueOHOU
D107 00100700 010705 05 (TP 15

3. YcnoBus peanmzaniuu paboueld  MporpamMmbl  001eo0pa3oBaTeIbHON yUeOHOM
D187 00300708 110705 05 (R 24

4. KoHTpoJIb W OIIGHKa pe3yJbTaTOB OCBOCHHUS 0O0IIe00pa30BaTeIbHON yUeOHOM
D107 00100700 010705 05 UUURUTTE TP 26



1.ITacopT padoueit nporpaMMbl 0011€00pPa30BATEIbHON JUCHUILINHbBI
OV /.12 Xumus
1.1.06a1acTh NpUuMeHeHUs1 padoyeil MPOrpaMmbl

Pabouast mporpamma o0mieo0pa3oBaTeNbHON YYEOHOW TUCHUILIMHBL SBIISIETCS
4acTbl0O OCHOBHOM  oOmieoOpa3zoBatenbHOil  mporpammel  (OOID)-IIIICC3 B
cootBercTBUM ¢ PI'OC mist cnenuansHocTH 38.02.03 OnepannoHHas AeTEIbHOCTD B
JIOTUCTUKE (ONEPALMOHHBIN JIOTHUCT)

1.2. MecT0 AMCUMIUIMHBI B  CTPYKTYpe OCHOBHOH mpodeccHOHAIbLHOIM
00pa3oBaTeJIbHOI MPOrPaMMBbI

obmeoOpa3oBarenbHas  ydeOHas aucrumimHa  OVYJ.12  Xumuss  BXOAUT B
o01reo0pa3oBaTeNbHbIN YIEOHBIN ITUKIL.

1.3. Hean u miianupyembie pe3yabTaThl 0CBOEHUS AUCHUIIIMHBI

1.3.1. Heau 4 3a1a9i TUCHUILITHHBI

®dopmupoBaHUE Yy CTYACHTOB MPEICTaBICHHUS O XWMHUYECKOW COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA KaK OCHOBBI MPUHATHS PEIICHUI B KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO MOBEACHUS B IPUPOIHOM Ccpejie.

3agaum IMCUMILINHBI:

1) chopmupoBaTh NOHMMAaHUE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHX
IIPOILIECCOB U SABJIEHUN B OKPYXKAIOUIEH Cpeie, LEIOCTHOW HaydyHOW KapTHUHBI MUDA,
B3aMMOCBS3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBJIATH (OPMYJIBl HEOPTAaHMYECKUX W OPTaHMYECKHX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATH
PE3YNbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIIMX  XUMHYECKHX
HKCIEPUMEHTAIbHBIX ~ HCCIENOBAaHMM ¢  COONIIOJIGHUEM TMpaBuil  OE30MacHOTOo
oOpallieHusl ¢ BEIIECTBAMU U J1abOPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HMH(OPMAIMIO XUMHUYECKOTO XapakTepa H3
Pa3IMYHBIX UCTOYHHUKOB;

5) copmupoBaTh YMEHHUSI POTHO3UPOBATH TIOCTEACTBUS CBOCH NIEATEIHHOCTH U
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHWMAHHUE 3HAYMMOCTU JOCTHIKCHHM XWMHUYECKOW HAYyKU U
TEXHOJIOTHM JIJIsl pa3BUTHS COITUATBHON U TPOU3BOJICTBEHHOM cdep.



1.3.2. Ilnanupyemble pe3yJbTaThl 0CBOEHHs 00111€00pa30BaTe/IbHOI y4eOHOH NMcUMIJIMHBI B cooTBeTcTBUM ¢ PI'OC

CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCIUIUIMHA uMeeT rpu popmupoBanuu U pazsutun OK u TIK

Ko u I[Inanupyemble pe3yabTaThbl 0CBOEHHS TMCUMILINHBI
HAHUMEHOBAaH
ue
(popmupyem
BIX OO0mue JucunIinHapHbIe
KOMIIeTeHIH
7|

OK 01. B yacTi TPy10BOT0 BOCIMTAHUSA: - BIAJETh CHCTEMON XUMHUYECKUX 3HAHUM, KOTOpas BKIIIOYACT:

Bri6upats - TOTOBHOCTh K TpPyAY, OCO3HAHHE | OCHOBOIIOJIATAIONMINE TOHATUA (XUMHUYECKHM DIIEMEHT, aToM,

CHocoObl [IEHHOCTH MacTepCTBa, TPYI0JII00HE; 9JIEKTPOHHAsE 000JI0UKa atoma, S-, p-, d-3JIEKTPOHHBIC OPOUTAIIH

penieHus - TOTOBHOCTh K AaKTHUBHOW [EATEIHLHOCTH | aTOMOB, MOH, MOJIEKYJa, BaJICHTHOCTH, SJIEKTPOOTPHUIIATEIILHOCTD,

3a1a4y TEXHOJIOTUYECKOU u COIIMAJILHOM | CTETICHb OKHUCJICHHS, XMMHUYECKasi CBs3b, MOJIb, MOJIIPHAsl Macca,

npodeccrona | HanpaBJICHHOCTH, CIIOCOOHOCTH | MOJISIDHBIN ~ 00bEM, YIJIEPOAHBIA  CKeNeT, (yHKIHOHATbHAS

JBHOM WHUIIUAPOBATh, IJIaHUPOBATH W | TPyIIa, paauKai, HW30MEpHUs, HW30MEpbl, TOMOJIOTHUCCKHH PpsI,

JEATEIBLHOCT | CAMOCTOSITEIIEHO BBITIOJTHSTH TaKylO | TOMOJIOTH, YTJE€BOJOPOABI, KHCIOPOA- U  a30TCOIEpIKallue

U NEATEILHOCTD; COCIMHCHUS, OWOJIOTMYECKH aKTHBHBIC BeliecTBa (YyTJICBOJIBI,

NPUMEHUTEIb | -  HUHTEpEC K  Pa3duyHbIM  cdepam | )KUpbI, O€lKHh), MOHOMEp, TOJIUMEp, CTPYKTYpHOE 3BEHO,

HO K npodecCUOHANILHOM TSI TEIBHOCTH, BBICOKOMOJICKYJISIPHBIC COCIMHCHHUS, KPUCTALIHYCCKAs PEIIeTKa,

paznuuHeiM | OBJageHne YHHBEPCAJbHBIMH | TUTIBI XUMHUYECKUX PEAKIUil (OKUCIUTEIHLHO-BOCCTAHOBUTEIBHEIE,

KOHTEKCTaM | y4eOHbIMH MO3HABATEJIbHBIMH | 9K30-U JHIOTCPMUYCCKHE, PEaKIMK MOHHOTO OOMEHa), pacTBOp,
NeHCTBUAMM: AIEKTPOIIUTHI, HEIJICKTPOJIUTHI, AIEKTPOTUTHICCKAS
a) 0a3oBble JIOTHYeCKHe 1eliCTBUS: JTUCCONMAIMS,  OKHCJIHTENIb,  BOCCTAHOBUTEIb,  CKOPOCTh
- CaMOCTOATENHHO  (OPMYIUPOBATh | | XUMHUYECKOW PEAKIMU, XHUMHYECKOE pPaBHOBECHE), TEOPUH U

aKTyaJIM3UpPOBaTh npobiemy,

3aKOHBI (Teopm{ XUMHUYCCKOro CTPOCHUA OPraHNYCCKHUX BCIICCTB




paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBCHHBIH MPHU3HAK
158105 OCHOBaHMUS TS CpaBHEHUS,
KJ1IacCupUKaAIUA U 0000IICHHUS;

- OIIPEICIIATH LIEJIU ACATCIBHOCTH, 3a/1aBaTh
napamMeTpbl U KPUTEPHUH UX JTOCTHIKCHUS;

- BBLISIBJIATH 3aKOHOMEPHOCTH u
MIPOTUBOPECUHS B paccMaTpUBaeMbIX
SBJICHUAX;

- BHOCHUTh KOPPEKTHBBI B JIEATCIHHOCTD,
OIICHWBATh  COOTBETCTBHE  PE3yJIbTaTOB
IeIIM, OIICHUBATh PHUCKH TOCICACTBUI
JIESITENIbHOCTH;

- pa3BHWBATh KPEATHMBHOE MBIIIUICHUE TIPH
peIIeHUH )KMU3HCHHBIX TTPo0JIeM

0) 0a30BbIe HCCJIeI0BATEIbCKHE
AeCTBUSA:
- BIIAJIETh HaBbIKAMH y4eOHO-
MCCIIEIOBATEIIbCKOU 51 IIPOEKTHOMU
NEATEIbHOCTH, HABBIKAMU  pa3pelieHust
po0em;

- BBISBJIAATE HPUYKWMHHO-CJICACTBCHHBIC CBA3U
N aKTyaJlu3npoBaThb 3a1a4y, BbIABHUIATb

TUIIOTE3Y €€  pElIeHus,  HaXOIOUTh
apryMEHTBl JUIsl JI0Ka3aTelIbCTBA CBOUX
YTBEPXKIEHUW, 3aJaBaTh IApAMETPbl U

KPUTEPUU PEILICHUS;
- aHaNM3UpPOBaTh IMOJYyYECHHBIE B XOJE
peleHus 3aa4u pe3ysibTaThl, KPUTUYECKU

A.M. bytnepoBa, Teopus 3NEKTPOJUTHUYECKON AUCCOLMALNH,
nepuoandeckuii 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUA S3BIK  XHUMHUHU,
(baKToJIOrMYeCcKue CBEICHUsI O CBOMCTBAX, COCTaBe, MOTYYECHUU U
0e30MacHOM HCIOJb30BAHUM BAXKHEUIIUX HEOPraHUYECKUX W
OpraHUYeCKUX BEIIECTB B OBITY W MPAKTHUUECKOWU NESITEIIbHOCTU
YEJIOBEKA,

- YMETb BBIABJIATH XapaKTEpPHbIC IIPU3HAKM M B3aUMOCBS3b
W3YyYECHHBIX TOHATUH, MNPUMEHATH COOTBETCTBYIOIIME MOHSATHS
MpU OIHUCAHWHM CTPOCHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB M WX MPEBPALCHUN; BBISABIATH
B3aMMOCBSI3b ~ XMMHYECKMX  3HAaHMM €  TOHATUSIMH U
MPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETh HCNOJIb30BaTh HAMMEHOBAHUS XUMHYECKUX COCIMHECHUI
MEXKIYHAPOJIHOTO COX3a TEOPETUUYECKOW U MPUKIIAJHOW XUMHUU U
TPUBHAJIbHBIE HA3BaHUSI BAKHEUIINX BELIECTB (3TUJICH, allE€TUIICH,
riuiepuH, ¢eHon, GopManbaeru]l, YKCyCHas KHUCJIOTa, TIJIUIHH,
yrapHbIil Tra3, YIJIEKUCIbIA Ta3, aMMHaK, TalleHas HW3BECTb,
HErauieHas HW3BECTb, IUThEBasg COAa W JPYTUX), COCTaBIISTh
(bopMyIbI HEOPTAaHUYECKUX U OPTAHUYECKHUX BEIIECTB, yPABHEHUS
XUMUYECKUX PEaKIUi, OOBSICHATh HX CMBICH; MOATBEPKIAThH
XapaKTEpHbIC XUMHUYECKHUE CBOICTBA BEIIECTB
COOTBETCTBYIOIIUMH JKCIEPUMEHTAMH M 3alUCSIMU YPaBHEHHI
XUMHUYECKUX PEaKLIUM;

- YMETh  YCTAHABJMBATh  MNPUHAMICKHOCTh  HU3YYEHHBIX
HEOPraHMYEeCKUX M OPraHMYEeCKUX BELIECTB K OINPEICICHHBIM
KJIaccaM M TPYIIIaM COEOUHEHHM, XapaKTepru30BaTh UX COCTaB U
BAXKHEUILIME CBOWMCTBA; OMPEACIATh BHUABI XMUMUYECKHUX CBS3ECU
(KOBaJIeHTHasi, WOHHAs, METAJUIMYECKasi, BOJAOPOAHAs), THIIbI




OLICHUBATDH nux AOCTOBCPHOCTD,
INPOTrHO3UPOBATH H3MCHCHHUC B  HOBBIX
YCIIOBUAX,

- YMCTb IICPCHOCUTD 3HaHUA B

NO3HABATEJIbHYIO U IPAKTUYECKYIO 00JIaCTH
KU3HEIEATEIBHOCTH;

- YMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX
IpeIMETHBIX 00acTei;

- BBIJBUTaTh HOBBIE WJEH, Npeasararh
OpUTHHAJIbHBIE TTOJIXO/IbI U PEIIEHUS;

- CIIOCOOHOCTh UX MCIOJIb30BAHMS B
ITO3HABATEJILHON U COMAIIBHON MPAKTUKE

KPUCTAUIMYECKUX  PEIIETOK KJ1accupuImpoBaTh
XUMUYECKUE PEaKIINH;

- copMHUpOBaTh MPEICTABICHUSA: 0 XUMHUYECKOW COCTABIISIOIICH
€CTeCTBEHHOHAYYHOW KApTHHBI MHUpPa, POJIM XUMUHM B TO3HAHUHU
SBJICHUW TPUPOJLI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIIBHOW IPaMOTHOCTH, HEOOXOAUMOM JIJIst
pelieHns MPaKTUYECKUX 3aJlad U DKOJOTHYECKHM 0OOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 30POBbIO U IPUPOJIHOU CPEJIE;

- YMCTb MNPOBOJAHUTHL PpacCuC€Tbl IO XHMHYCCKHUM Q)opMynaM u

BEIIIECTB;

YpaBHEHUSIM  XMMHUYECKMX  pEaklMii ¢  HUCIOJIb30BaHUEM
(U3MYeCKUX  BEJIMYMH, XapaKTEpHU3YIOIMX  BeElIecTBa  C
KOJIMYECTBEHHON  CTOPOHBI: MacChl, 00BbeMa (HOpPMaJbHbIC

YCJ'IOBI/IH) ra3zoB, KOJINMYCCTBA BCIICCTBA, UCIIOJIb30BaATh CUCTCMHBIC
XUMHUUYCCKUC 3HAHUA JIsI TIPHUHATHUSA pCHICHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyalUsaX, CBA3dHHBIX C BCIICCTBAMHM MW HX
IMPUMCHCHHNCM

OK 02.
Hcnonp3oBar
b
COBPEMEHHBI
€ CpeacTBa
TIOWCKa,
aHanu3a u
WHTEpIpeTaIl
uu
uHpopmaru
U
uHpopmarmo

B o0sacTH
MO3HAHNSA:

- chOpMHUPOBAHHOCTb  MHPOBO33PCHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKW W OOIIECTBEHHOMN
MPAaKTUKHA, OCHOBAaHHOIO Ha  JWAJoOre
KyJbTYp, CIHOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTA B MOJUKYIBTYPHOM MUPE;

HEHHOCTH HAY4YHOI'O

- COBEpIICHCTBOBAHHUE  SI3BIKOBOM M
YUTATEJICKOW KYJIbTYpPbl KaK CpEICTBa
B3aUMOJCUCTBUSA  MEXKIY JIIOAbBMU WU

IO3HAHMUA MHUPaA;

- YMETh IUIAHUPOBATh W BBHITIOJNHATh XUMHYECKUN DKCIEPUMEHT
(mpeBpameHnss OpPraHWYECKUX BEIIECTB IPU  HarpeBaHUW,
MOJIyYeHUE JTHJICHa U WM3YyUYCHHUE €ro CBOMCTB, Kaue€CTBEHHbBIC
peaKkiMu Ha  aIbJETHJAbl, KpaxMall, YKCYCHYIO KHUCJIOTY;
JeHaTypanus OeKOB MPU HarpeBaHUH, IBETHBIE PEAKIIUU OCIIKOB;
MPOBOJIUTH PEAKIIMA HOHHOTO 0OMEHA, OTIPECIISITh CPETYy BOAHBIX
pPacTBOPOB, KadyeCTBEHHBIC pEaKIMH Ha Cyib(dar-, KapOoOHAT- U

XJIOPU-aHUOHBI, Ha KaTHUOH aMMOHHUS,; pemarb
AKCIIEpUMEHTAJIbHBIE  3a7aud 1o TemaM 'Mertamnel" U
"Hemetamibl") B COOTBETCTBMM C MpaBUJIaMU  TEXHHUKHU

0e30macHOCTH Ipu O6paH16HI/II/I C BCIICCTBAMHU H Ha60paTOpHBIM
060py,Z[0BaHI/I€M; MpcaAcCTaBJATh PE3YJIbTAThI XHUMHYCCKOI'O




HHBIC
TEXHOJIOTHH
TUTST
BBITIOJIHEHHUS
3a/1a4
npodeccuoHa
JIbHOU
NEeSATEIBLHOCT
u

- OCO3HaHUE LIEHHOCTHU HAay4YHOU
JEATEIBHOCTH, TOTOBHOCTH OCYILIECTBIIATH
MIPOEKTHYO u HCCIIE0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;
OBaanenne YHHBEpPCATbHBIMHA
Y4eOHbIMU MO3HABATEJILHBIMU
NeHCTBUSIMMU:

B) padora ¢ nuHopmanueii:

- BJIAJICTh HaBBIKAMH MOJTy4YECHUS
uHpopMalMu U3 HCTOYHHKOB Pa3HBIX
THIIOB, CaMOCTOATENIBHO  OCYILECTBIATH
IIOMCK, AaHaM3, CHCTEMATU3alUI0 U

WHTEPIPETANI0 WHOOPMAITUN Pa3TUIHBIX
BUJIOB U ()OPM TIPECTABICHUS;
- co3maBaTh  TEKCThl B
dbopmarax v Y4ETOM
uHpopMaIUu U TEJIEBOM
BBIOMpAs ONTUMAJIBLHYIO
MPE/ICTABIICHUS U BU3yaJIU3alliy;

- OIICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTD uHbopMaImy, ee
COOTBETCTBHE TIPAaBOBHIM M MOpPAJIBHO-
TUYECKUM HOPMaM;

- UCTIOJIH30BaTh CpeacTBa
WH()OPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B PEIICHUM KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX W OPTraHU3allMOHHBIX
3aja4u = ¢ coOirofeHueM  TpeOOBaHMIA
PrOHOMUKH, TEXHUKH  O€30MacHOCTH,

paanqulx
HAa3HA4YCHUA
ayJuTOpHH,

(opmy

AKCIIEpUMEHTa B (popMe 3alUCH YPAaBHEHHH COOTBETCTBYIOIIMX
peakimii W (HOpPMYyIUpOBaThH BBIBOABI HA OCHOBE JTHX
pE3yNbTATOB;

- YMETb aHAJIU3UPOBATH XUMUYECKYIO HH(DOpMAIUIO, TTOIyYaeMy0
U3 Pa3HBIX MCTOYHUKOB (CPEJCTB MaccoBOil MH(GOpMAINH, CETh
WuTepHeT u npyrue);

- BJIQIETh OCHOBHBIMU METOJaMU HAyYHOTO MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM (HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT,
MOJICTUPOBaHUE);

- YMETh MPOBOAUTH pacCyEThl MO XUMHYECKUM GdopmysiaM U
YpaBHEHUSIM  XMUMHUYECKMX  pEaklMii ¢  HUCIOJIb30BAHUEM
(U3MYeCKUX  BEJIMYMH,  XapaKTEpHU3YIOIMX  BeElIecTBa  C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, oO0OBeMa (HOpMaJIbHbIC
YCJIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOJIH30BATh CUCTEMHbBIC
XUMUYECKUE 3HAHUS U1 MPUHATUS PEIICHU B KOHKPETHBIX
KU3HEHHBIX CHUTYallUsiX, CBA3AHHBIX C BELIECTBAMU U HUX
MIPUMEHEHUEM




TUTHEHBI, PecypcocOepexeHus, MPaBOBBIX
u ATUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€301IaCHOCTH;

- BIIAJICTh HABBIKAMU PACIIO3HABAHUS U
3amuThl HHOPMAIUK, HHPOPMAITTOHHOM
0€30IMacHOCTH JTMYHOCTH;

OK 04.
DddekTuBHO
B3aUMO/JICHCT
BOBaTh U
paboTaTh B
KOJIJICKTHBE
1 KOMaHJIe

- T'OTOBHOCTD K CaMOpAa3BUTHIO,
CaMOCTOSATEIBHOCTHA U CAMOONIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIeI0BATEIbCKOM, MPOCKTHOMU u
COLIMAJILHOM JIeSITeIbHOCTH;

OBJanenue YHHBEpPCATbHBIMHA
KOMMYHHUKATUBHBIMHU 1eHCTBUSIMH:

0) coBMecTHas J1esITeJIbHOCTD.

- MOHUMATh U UCII0JIb30BaTh
pEeUMyIEeCcTBa KOMaHTHOM u
WHJMBUAYAILHON PaOOTHI;

- IIPUHAMATh e COBMECTHOU
NEeATEIbHOCTH, OpraHU30BbIBATH U
KOOpJIMHHUPOBaTh  JACHCTBUA IO €€

JIOCTUKEHHUIO: COCTaBJISAThH IIJIAaH ICHCTBUH,
pacrpenensiTb pojd C Y4eTOM MHEHUU
YYaCTHUKOB o0CcyX1aTh pEe3yabTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh W BBITIOJHATH pabOTy B
YCIOBUSIX PEAIBHOTO, BHUPTYAJbHOTO H
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

- OCYILIECTBIISITh IMO3UTHUBHOE

- YMETh IUIAHUPOBATh WU BBIIOJHATh XUMHUYECKUN 3KCHEPUMEHT
(mpeBpallleHUsT OpPraHMYeCKUX BEIIECTB IMPU  HArpeBaHMH,
IIOJIyYeHUE JTWICHA W HM3YyYECHHE €ro CBOMCTB, KAauyECTBEHHBIE
peakuMM Ha  aJbJEruAbl, KpaxMall, YKCYCHYK KHUCJOTY;
JeHaTypauus O€IKOB IPU HarpeBaHUH, LIBETHBIE pEaKLUU OEJIKOB;
MPOBOJUTH PEAKIIMM HOHHOTO 00OMEHA, ONPEAENISTh CPEy BOAHBIX
pacTBOPOB, KauyeCTBEHHbIE pEaklMH Ha cyib(dar-, KapOoHAT- U

XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHWUS; pemarb
AKCIIEPUMEHTAJIbHBIE  3a7aud 1o TemaM 'Meramnel" U
"Hemeramnsl") B  COOTBETCTBMM C MpPaBWIAMH  TEXHUKHU

0e30MacHOCTH MPHU OOpAILEHWH C BEUIECTBAMHU M JTA0OPATOPHBIM
0o0OpyIOBaHUEM; TPEACTABIATH  PE3yIbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (hOopMe 3amucH ypaBHEHHMH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIHPOBATH BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB




CTPATCTUYCCKOC IIOBCACHHUC B PA3JIMYHBIX

CUTyallusX, TMPOSBISITh TBOPUYECTBO U
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM
OBaanenue YHHMBepPCAJIbHbIMH

peryJasiTUBHbIMU JI€CTBUSIMMU:

I') IPUHATHE Ce0s1 M APYTUX JIIOIeH:

- IPUHUMATh MOTUBBI U ApTYMEHTHI JPYTHUX
NI npu aHaJIN3€  Pe3yJbTaToOB
JIeSITEIHOCTH;

- MPU3HABaTh CBOE MPABO U MPABO JIPYTUX
JIFOJIeH Ha OIIMOKM,

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIIMY APYTOro YEJIOBEKA;

OK 07.
CopeiicTBOBa
Th
COXpaHEHUIO
OKpPYIKaIoIIe
1 cpelpl,
pecypcocoep
SKCHHIO,
PUMCHSTH
3HaHUA 00
U3MCHCHUU
KJIIMaTa,
TIPUHITUTIBI
OEpEKIUBOTO
IIPOU3BOJICTB

B 00J1acTH 3K0J0rH4€eCcKOro

BOCIIMTAHUSA:
- cOpPMHPOBAHHOCTh  AKOJOTUYECKOH
KYJBTYPBHI, TOHUMaHUE BITUSTHUS

COLMAIBHO-D)KOHOMHYECKUX TPOIECCOB Ha
COCTOSIHUE TPUPOJHOM U  COLHMAIBHOU
Cpebl, 0OCO3HaHUE II00aIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

-  IUIAHUPOBAaHWE U  OCYIIECTBIICHUE
JIEVCTBUM B OKPY’KAIOIIEN CpEe/ie HA OCHOBE
3HaHUSA LENed YCTOMYMBOIO Pa3BUTHA
YeJIOBEUYECTBA;

AKTUBHOE HETIPUATHUE JIEUCTBUU,
MIPUHOCSIIUX BPEl OKPYKAIOILIEH Cpee;

- YMEHUE MPOrHO3UPOBATH

- copMHUpOBaTh MPEACTABICHUSA: O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHON KapTHHbl MHpA, POJIM XMMHHU B TO3HAHUU
ABJICHUH TpUpPOAbI, B (OPMHUPOBAHUM MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIIBHOM TPaMOTHOCTH, HEOOXOIUMOM /1JIsi
pElIeHUs] TPAKTUYECKUX 3aJlad U HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOJHOU CPELE;

- yMeTh COOJII0/IaTh MpaBHUJia SKOJOTUYECKH IIeIeCO00pa3HOro
noBeleHUss B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 370POBbS M OKPYXKAIOLIEH MPUPOIHOM CpeIbl;
YUHUTBIBATH OIACHOCTh BO3JCHCTBHS HA JKHUBBIE OpPraHU3MbI
ONpENENECHHBIX  BEIIECTB, IOHWMAas  CMBICA  IOKa3aTens
IIPEIEIIbHON JOIYCTUMOW KOHLIEHTPALUU
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a, HEOJIaronmpusTHHIE AKOJIOTUIECKUE
3¢ (HEKTUBHO | MOCIEICTBUA npeIpUHIMAEMbIX
JIEUCTBOBATh | JEUCTBUH, IPEAOTBPALIATh UX;
B - pacuIMpeHHe OmbITa  JEATEIbHOCTH
Ype3BbIUYAMH | IKOJIOTMYECKON HAMpPaBIEHHOCTH;
BIX - OBJIaJICHUE HaBbIKaMU y4€OHO-
CUTYaIHIX UCCJIeI0BATEIHLCKON, TPOSKTHOU U

COILIMAJIbHOM JESTEIbHOCTH;
1K 1.3 - TOTOBHOCTh K CaMOpPAa3BUTHIO, | - YMETh TUIAHUPOBATDH U BHITIOJIHATh XUMUYECKUN IKCTIEPUMEHT
OcymecTBIATE | caMOCTOATETPHOCTH U CAMOOIPEICICHNIO; | (IIPEeBPAICHNs OPraHHYECKUX BEIECTB IPU HAIPEBAHHH,
ﬁiﬁMeHTauHo -OBJIaJICHUE HaBBIKAMHU y4eOHO- | TOJy4YeHHE dTUJICHA U U3YUYEHHUE €0 CBOMCTB, KAUECTBEHHBIC
conpooxienn | ACCTICTIOBATEILCKOM, IPOCKTHON Y | peaKIuy Ha alibJeTH/IbI, KpaxMall, YKCYCHYIO KUCIIOTY;
€ CKIIA/ICKIX COLIMAJILHOM JIeSITeIbHOCTH; JIeHaTypaiys OeJIKOB MpU HarpeBaHUH, IIBETHBIC PEAKIIUU OCIIKOB;
omeparuii. OBaanenue YHHBEPCAJbHBIMH | IPOBOJUTH PEAKIIMK HOHHOTO OOMEHa, ONPEENISITh CPEeIy BOTHBIX

KOMMYHHKATUBHBIMH 1€ CTBUSIMU:
0) coBMecTHas J1esITeJIbHOCTD.

- MMOHUMATh 151 HCIO0JIb30BaTh
MPEUMYIIECTBA KOMAaHTHOU "
WHUBUYyaIbHON paOOTHI;

- MIPUHUMATH LeJn COBMECTHOU
JESITENBHOCTH, OpPraHU30BBIBATH 151
KOOpJIWHUPOBAaTh  JECUCTBHS MO €€

JIOCTIDKEHHMIO: COCTABIISITh IIaH JIEHCTBUM,
pacnpenensTb PO C YYETOM MHEHUU
YYaCTHUKOB 00CyX1aTh pe3ybTaThl
COBMECTHOM pabOThI;

- KOOPJIMHUPOBATHh W BBHIMOJHATH pabOTy B
YCIOBUSIX PEATBHOTO, BHUPTYAJbHOTO W

pPacTBOPOB, KAUECTBEHHbBIE PEAKLIUU Ha CyJib(aT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUSL; PEIIATh
AKCIIEpUMEHTAIIBHBIE 33/1a4M IO TeMaM "'MeTtamsl" u
"HemeTtamibl'") B COOTBETCTBUHU C MTpaBUIaMU TEXHUKHU
0€30MacHOCTH MPU OOPAIIEHUH C BEIIECTBAMH U JJAOOPATOPHBIM
000pyI0BaHUEM; IPEJCTABIATH PE3YJIbTAaThl XUMHUUECKOTO
9KCIIEpUMEHTa B (hOpMe 3alUCH yPaBHEHUN COOTBETCTBYIOIINUX
peakuii 1 GOpMyIMPOBATH BBIBOJBI HA OCHOBE 3THUX
pE3yNbTATOB.
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I1IK 1.4
[IpumenaTH
MOJIENH
YIIPaBJICHUS U
METO/IbI
aHaJIN3a "
peryiaupoBaHus
3amacamu.

KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYILECTBIISTh MTO3UTUBHOE
CTPAaTErnYeCKOe IOBEACHUE B Pa3JIMYHBIX

CUTyallUsiX, TMPOSBIATH TBOPYECTBO M
BOOOpaxkeHue, ObITh MHUITMATUBHBIM
OBaanenue YHHMBepPCAJIbLHbIMH

PeryJsiTUBHbIMHU /I€fiCTBUSIMHU:

') MPUHSATHE ceOsl U APYTUX JIIOIeii:

- IPUHUMATh MOTUBEI U apTYMEHTBI IPYTHUX
JIOAEH  TpW aHAIM3E  pe3yJbTaTOB
NEeSATEeTLHOCTH;

- TIPU3HABaTh CBOE MPABO M IMPABO JIPYTUX
JIFOJIeN Ha OIIMOKWU;

- pa3BUBAThH CITIOCOOHOCTH IOHUMATh MHP C
MO3UIIMHU JPYTOro YeIOBEKa;

B  o0aactum
MO3HAHMSA:

- c()OpMHUPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKW W OOIIECTBEHHOMN
MPAKTUKK, OCHOBAaHHOTO Ha  JIMAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJMUKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHHUE  SI3BIKOBOM M
YUTATEIIbCKOM KYJIbTYpPbl KakK CpeACTBa
B3aUMOJCUCTBUSA  MEXKIY JIIOABMU U
IO3HAHUS MUPA;
- OCO3HAaHUE

HEHHOCTH HAY4IHOI'O

LIEHHOCTHU HAay4YHOU

- YMETh IUIAHUPOBATh U BBINOJHATh XUMHYECKUN 3KCHEPUMEHT
(npeBpaleHuss OpPraHUYECKUX BEIIECTB IIPU  HAarpeBaHUM,
MOJIyYEHUE JTWIEHA W HM3YyYEHHE €ro CBOICTB, KauyECTBEHHbIE
peakuMM Ha  albJErujbl, KpaxMal, YKCYCHYI KHUCJOTY;
JeHaTypauus OeIKOB MPU HarpeBaHUU, IIBETHBIE PEAKLIUU OETIKOB;
MPOBOJUTH PEAKIIMM HOHHOTO 0OMEHA, ONIPEAENISITh CPEey BOAHBIX
pacTBOPOB, KauyeCTBEHHbIE pEaKlMH Ha cyib(ar-, KapOoHAT- U

XJIOPUI-aHUOHBI, Ha KaTHUOH aMMOHUS; pemathb
AKCIIEpUMEHTAJIbHBIE  3aaud 1o TemaM 'Mertamael" U
"Hemeramisl') B COOTBETCTBMM C MPAaBWJIAMH  TEXHUKH

0e30MacHOCTH TpU OOpAIllEHUH C BEUIECTBAMH U JTAOOPATOPHBIM
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ACATCIIBHOCTHU, T'OTOBHOCTH OCYIICCTBJIATDH

MPOCKTHYIO u HCCIIEIOBATEIbCKYIO
NeSATEIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE;
OBaanenue YHHMBepPCAJIbLHbIMH
yueOHBIMU NMO03HABATEJbHBIMH
NeUCTBUSAMMU:

B) padora ¢ nuadopmanueii:

- BJIQJ€Th  HABBIKAMH  TOJyYCHHUS
uHQOpMAIMU W3 HWCTOYHHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIHHO  OCYIIECTBIISATh
MOWCK, aHalu3, CHCTEeMAaTH3alui0 |

WHTEPIPETANIO WHOOPMAITUN Pa3TUIHBIX
BUJIOB ¥ (hOPM TIPEIACTABICHHUS;
- co3maBaTh  TEKCTHI B
dbopmarax v Y4ETOM
uHpopMaIUu H  TEJIEBOM
BBIOMpAs ONTUMAJIbHYIO
MPEACTABIICHUS U BU3YyalU3alllH;

- OIICHUBATH JIOCTOBEPHOCTb,
JCTUTUMHOCTD nHpopmaruu, ee
COOTBETCTBHE IIPAaBOBBIM MW  MOPAJIBHO-
TUYECKUM HOPMaM;

- UCII0JIb30BaTh cpencTBa
WH()OPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B PEHICHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M OPTaHU3AIMOHHBIX
3aIa4 = ¢ coOsofieHneM — TpeOoBaHUU
OPrOHOMHKH, TEXHUKH  OE30MMacCHOCTH,
TUTHEHBI, PecypcocOepexeHus, MPaBOBBIX

pa3INYHBIX
HA3HAYCHUA
ayJuTOpHH,

(opmy

o0opyZOoBaHUEM; TPEACTABIATH  PE3yJbTAaThl  XHUMHYECKOTO
AKCIIEpUMEHTa B (pOpME 3alMCH ypPaBHEHUH COOTBETCTBYIOIIHUX
peakiuii ¥ (QopMyiaupoBaTh BBIBOJABI Ha OCHOBE 3THUX
pPe3yJIbTaTOB;

- YMETh aHAJU3UPOBATh XUMUYECKYI0 HHPOPMAIIHIO, ITOTy4aeMytO
W3 Pa3HBIX MCTOYHHMKOB (CPEICTB MAacCOBOM MH(pOpPMAIUU, CETh
HNHTepHeT u npyrue);

- BJIAJI€Th OCHOBHBIMM METOJIaMH HAy4YHOT'O MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOII0/IeHNE, U3MEpPEHUE, IKCIEPUMEHT,
MOJICTUPOBaHUE);

- YMETh IPOBOJIUTH PACUETHI 110 XUMUYECKUM (HopMysiamM U
YPaBHEHUSM XUMUUYECKUX PEAKIIUMA C UCTIOJIb30BAHUEM
(bU3MYECKUX BEIMYHH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIC
YCJIOBHSI) Ta30B, KOJIMUECTBA BEIIECTBA; MCIIOIh30BaTh CHCTEMHBIC
XUMHWYECKUE 3HAHUS JIJIsI TPUHSTUS PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsIX, CBI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM
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u ATUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30MaCHOCTH;

- BIIAJICTh HABBIKAMU PACIIO3HABAHUS U
3amuThl HH(OPMAUU, HHPOPMAITHOHHOM
0€30IMacHOCTH JTMYHOCTH;
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2. CTpyKTypa U cofep:xaHue padodeil mporpaMmmbl 0011e00pa3oBaTeILHOM
yueOHoii qucuumiuabl OY /1.12 «Xumusn»

2.1. O0bemM TUCUMILUIMHBI U BUABI y4eOHOH padoThI

Ilpogpeccuonanvno

. O0beM | opuenmupoeannoe

Buj yueOHoit padoThI P i
4acoB cooeprrcanue
(¢p.n.n.)

O0Bem 00pa3oBaTeIbHOI MPOrPaAMMBbI 54
TUCHUNITIHHBI
B T.Y.
OcHOBHOe coJiep:KaHue 46 6
BT. 4..
TEOPETUICCKOE 0OyUCHHE 22 2
MPAKTUYECKUE 3aHATHUS 18 4
1abopaTopHBIC 3aHATUS 6 -
KOHTPOJIbHBIE pa0OThI - -
IIpome:kyTouHasi aTTecTanus
JudbdepennrpoBanHbIil 3a4eT 2
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2.2. TemaTH4eCKHUil IUVIAH U coJepxkaHne 001eo0pa3oBaTebHON yueOHoi qucuuuiuabl OY 112 «Xumus»

HaumeHnoBaHu Conepsxkanue yueOHOro marepuasia, (0CHOBHOe U PO eCCHOHAIBHO- Oo6bem DODMUDYEMEIe
€ pa3geoB U OpPHEHTHPOBAHHOE), 1A60PATOPHBIE M NPAKTHYECKHE 3aHATHS, IIPUKJIATHOM 4acoB/B Koln)mefeyﬂunn
TeM MOIYJIb ¢.n.1.
1 2 3 4
OcHOBHOe coJiep:KaHue 54/-
Pazgen 1. OcHOBBI CTPOEHHS BelIeCTBA 6/-
Tema 1.1. OcHoOBHOE cojIepKaHue 4/- OK 01
Crpoenue 9y
ATOMOB Teopernueckoe o0yuenue -
XUMHHCCKUX | Coppemennas Mojenb CTpoeHUs aToMa. CHMBOIMYECKUH SA3BIK XMMHMHU. XHMHYECKUH
SJIEMCHTOB M |5 remenT. DnekTpoHHas KoH(uUrypanus aroma. Kinaccuukanus XMMUYECKHX DJIEMEHTOB
npupoAa —  i(s-, p-, d-omementsi). BaseHTHBIE BIEKTPOHBI. BaneHTHOCTh. DJIEKTPOHHAs MPHPOA
XUMHHCCKON |y pvgeckol ¢BA3H. DNEKTPOOTPHUIATENLHOCTD. BHIbI XUMUYECKOM CBA3H (KOBaJICHTHAS,
CBA3H VOHHAs1, METAJIIMYECKasi, BOJOPOIHAS) M CIOCOOBI €e 00pa30BaHuUs
IpakTuyeckue 3aHATHS 2/-
I[IpakTuueckas pabora Ne 1: Cocrapnenne GOpMyIl CJIOKHBIX HEOPTaHUYECKUX BELIECTB,
PAcYéT MX OTHOCUTENBHOM MOJIEKYISPHON MacChl U MaCCOBOM JOJIM DIIEMEHTOB.
Tema 1.2. OcHOBHOE coIepKaHue 2/- OK 01
[lepunoanuecku 5/ OK 02
i 3AKOH 1 IIpakTHyeckue 3aHATUSA -
rabmana LU |1ipaktuueckas paGora Ne 2: CocTaBienHe XapaKTEpUCTHKH XHMIUECKOTO SIEMEHTA 110
Menpeneesa  |yonosxennto B IICXD.
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Paznen 2. XuMu4eckue peakiuuu

6/-

Tema 2.1. OcHoOBHOE coJep;KaHue 4/- OK 01
Tunel /
e —— Teopernueckoe o0yueHue 2/-
pCaKmiun Kiaccudukanus ¥ TUIBI XUMHUYECKUX PEaKIMKM C y4aCTUEM HEOPTraHUYECKUX BEIIECTB.
CocrapiieHue ypaBHEHUN peakIuii COeTMHEHMs, Pa3JI0KEeHHS, 3aMeIlleHUs, 0OMEeHa, B T.4.
pEeaKLMI TOPEHUSI, OKMCIECHUS-BOCCTAHOBJICHUSI.
VYpaBHEeHUST OKUCIIEHUSI-BOCCTaHOBJICHUS. CTeneHb OKUCIeHUsA. OKUCIUTENb U
BOCCTaHOBUTEIb. COCTaBIICHUE U YPABHUBAHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakIuii METOJI0OM AJIEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU
B MPUPOJE, MPOU3BOACTBEHHBIX MPOIIECCAX U )KU3HEACSITEILHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHA 2/-
[Ipaktuueckas padota Ne 3: Perienue 3aa4 1o XuMu4eckum (Gopmysiam ¢
HCIIOJIb30BaHUEM BEJIIMYHMH Macca, 00bEM U KOJIMYECTBO BEIISCTBA.
Tema 2.2. OcHOBHOE coJiep:KaHue 2/- OK 01
DNEeKTpOoauTHYE T G / OK 04
cKast eopeTuyeckKoe 00ydyeHme -/-
AUCCOTIMALINA U | TTaGgopaTOpHbIE 3aHATHS 2/-
WOHHBIA 0OMEH
Jlabopatopnas pabota.Nel «CocTaBneHue ypaBHEHH TUCCOITUAITIN BEIIECTB U
ypaBHEHUH pPeakIuii HOHHOTO 0OMEHa
Pa3pea 3. CrtpoeHne ¥ CBOMCTBA HEOPraHUYECKHUX BelIEeCTB 12/2
Tema 3.1. OcHOBHOE coJiep:KaHue 4/- OK 01
Knaccuduxanus OK 02
Teoperuueckoe o0yuenme 2/-

17




, HomeHnkiarypa |[IpeameT Heopraamdeckoit xumuun. Kiaccudukarus HeopraHundeckux BerecTs. [IpocTeie
U CTPOEHUE U CI0KHBbIE BenlecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIbL, TUIAPOKCHUIBI,
HEOPTaHWYECKU |KUCIOTHI, COIM). B3aMMOCBSA3b HEOpPraHNYECKUX BEUIECTB. ATperaTHbIe COCTOSIHUS
X BELIECTB BemiecTBa. Kpucrammuueckue u amopdHbie BemiecTBa. THUITBI KPUCTATUIMYECKUX PEIIETOK

(aToMHast, MOJIEKYJISIpHASI, HIOHHAS, METaJNINYecKasi). 3aBUCUMOCTh (PU3UUYECKUX CBOWUCTB

BEILIECTBA OT THNA KPUCTAIUIMYECKONW PEIIETKH. 3aBUCUMOCTh XUMHUYECKON aKTUBHOCTHU

BEILIECTB OT BUJA XUMUYECKOU CBSI3U U TUINA KPUCTAINYECKOU pemeTku. [Ipruunnbl

MHOT000pa3usl BEIEeCTB

IIpakTuyeckue 3aHATHA 2/-

[Ipaktuueckass padora. Ne4 HoMeHKIIaTypa HEOPraHMYECKUX BEILIECTB: HA3BaHUE

BEIIIECTBA UCXOMS U3 UX XUMUUYECKOW (hOPMYJIbI WIIM COCTaBIECHUE XUMUUECKON (HhOPMYJIIbI

MCXOJIA U3 Ha3BaHUs BellecTBa no MexayHapoano (MIOITAK) wnu tpuBnansHoi

HOMEHKJIaType.
Tema 3.2. OcHoOBHoOeE coaep:xaHue 6/2 OK 01
dusuKo- OK 02
S —— Teoperuueckoe ooyueHue 412 1IK1.3
CBOHCTBA 1.Meramiel. OOmue ¢Gu3MUYeckue M XUMHYCCKHE CBOWCTBA MeTauioB. CrocoObl TIK1.4
HCOPTaHWYCCKHU |onyyeHns. 3HaYCHHE METAUIOB W HEMETAZIOB B TMPHUPOJAE U KHU3HEICATCILHOCTH
X BEIECTB

yeroBeKka W opraHu3smMoB. Kopposusi MeTayuioB: BHIBI KOPPO3HMH, CHOCOOBI 3alUThI
METaJUIOB OT KOPPO3UHU

Hemeramnbl. OO0mue ¢usmyeckne M XUMHUYECKHE CBOMCTBA HEMETAJJIOB. THUIUYHBIC
cBoiictBa HemetauioB [V— VII rpynn. Knaccudukanus m HOMEHKIaTypa COEIMHEHHM
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

2.XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB (OKCUJIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB IMPOCTHIX
BEIIECTB, BOAOPOJHBIX COCIMHEHUH, BBICIIUX OKCUIOB U THAPOKCUIOB
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HpaKaneCRne 3aHATUA

[TpakTyeckas padora Ne 5 «['eHeTnueckasi CBSI3b HEOPraHUYECKUX BEIIECTB)

Tema 3.3. OcHoOBHoOE coaep:xaHue 2/- OK 01
Unentudukamm OK 02
g JlaGopaTopHble 3aHATHS 2/- OK 04
HCOPTAaHMYCCKH | [TagopaTtopHas pabotaNe2 «KadecTBeHHBIC peakilni Ha (YHKIIMOHAIBHBIC TPYIIIBI
X BCHICCTB OpPTaHUYECKUX BEIIECTBY.
Paszpnen 4. CTpoeHue 1 CBOMCTBA OPraHNYeCKUX BeLIECTB 18/-
Tema 4.1. OcHOBHOE coJiep;KkaHue 4/- OK 01
Knaccuduxanus
, CTpOCHHE I Teoperuueckoe o0yyeHmne 2/=
HOMCHKJIATYPa |[JosiBneHre U pa3BUTHE OPraHMYECKOW XMMHUU Kak Hayku. [Ipeamer opraHuveckoit
OPraHuHCCKUX | xpvpu, MecTo ¥ 3HaYCHHE OPTaHUYEeCKON XUMHH B CHCTEME €CTECTBCHHBIX HAYK.
BCHICCTB XUMUYECKOE CTPOCHHE KaK IMOPSI0K COCAMHEHHS aTOMOB B MOJIEKYJEC COMIACHO HX

BajleHTHOCTH. OCHOBHBIC TIOJIOXKCHHUS TEOPUU XUMHUYECKOTO CTPOCHHUS OPTaHUYECKHUX

coenuHeHud A.M. bytnepoBa. VYTIepoaHbId CKEJIET OPraHUYE€CKOW MOJIEKYJIBI.

3aBUCHUMOCTh CBOWCTB BELIECTB OT XMMHYECKOTO CTPOEHHsI Mojekyid. M3omepus u

MU30MEPBHI.

[lonsitue o QyHkuuoHanbHOW rpynne. Panukan. Ilpunumnsl — kiaaccupuKauu

OPraHMYECKHUX  COCAMHEHHMH. MeXayHapoaHas  HOMEHKIaTypa H  HPHHIIMIIBI

HOMCHKJIATYPbl ~ OpraHWYecKWX  coeAuHeHWid. [loHATHE 00  a30TcoIep Kamux

COCITMHEHUX, OMOJIOTUYECKN aKTUBHBIX BelecTBax (yriieBojJax, )KUpax, Oemkax u zp.),

BBICOKOMOJICKYJISIPHBIX COCTMHEHUSAX (MOHOMED, ITOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHS 2/-

[Ipaktuueckas padora Ne 6: «MogenrpoBaHue MOJIEKYJT OPTaHUYECKUX BEIIECTBY.
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Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCJIMHCHU I

OcHoOBHOe coaepxaHue

12/-

Teopernueckoe o0yueHnme

6/-

1.®u3UKO-XMMUYECKUE CBONCTBA OPTaHWMYECKUX COCAMHEHUN OTAEThHBIX KIIACCOB
(ocobenHoCTH KITacCU(UKAIUN U HOMEHKIIATYpPhl BHYTPH KJIaCcCa; TOMOJIOTUYECKUHN PSIIT U
obmast opmyna; mzomepus; GU3NYECKUE CBOMCTBA; XUMHUYECKHE CBOWMCTBA; CIOCOOBI
MOJTYYCHUS ):

2.1IpeiebHbBIE YTIIEBOOPOIbI (aJIKaHbl U ITUKIOATKAHb). [ OpeHre MeTaHa Kak OJWH U3
OCHOBHBIX HMCTOYHHKOB TeIJIa B IMPOMBINUICHHOCTH W ObITy. CBOHCTBAa MPUPOTHBIX
yIJIEBOJIOPOJIOB, HAX0XK/ICHUE B TIPUPOIE M IPUMCHEHHE aJTIKaHOB,

HEeTpe/IC/IbHbIC (QJIKCHBI, AJIKWHBI M QJIKAJUEHBI) M apOMATHYECKHUE YTIIEBOIOPO/IBI.
['opeHre ameTwiieHa Kak HWCTOYHUK BBICOKOTEMITCPATYPHOTO IIAMCHH JIJISI CBAapKU M
PE3KU METaJIOB

3.KUCJIOPOJICOACpIKAIINE COCMUHEHUS (CUPTHI U (HEHONBI, KapOOHOBBIE KHCIOTHI H
A(hUpBl, albIETHJAbl U KETOHBI, KUPBI, yriaeBojasl). [IpakTHueckoe mNpUMEHEHHE
ATWICHIJIMKONS, riaulepuHa, (enona. Ilpumenenune Qopmanbpaeruia, aneTanbaeruja,
YKCYCHOM KUCIOTBI. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KMCIOT. Morouiue cBoiicTBa
MBLJIA,;

a30Tco/epKaIme COEIMHECHUSA (amMuHBI u AMUHOKHCJIOTBHI, OeJKn).
BbicokOMONIEKYIIpHbIE  COEAMHEHUS] (CHMHTETUYECKUE U OHOJIOrMYECKU-aKTHUBHBIC).
MoHoMep, moauMep, CTPYKTypHOEe 3BeHO. llommmepusanusi 3THiIEHAa KaKk OCHOBHOE
HaIIPaBJICHHUE €T0 UCIIOIb30BaAHUS.

['eneTnyeckas CBsI3b MEXKAY KIACCAMU OPTAHUYECKUX COCTUHEHU

IIpakTuyeckune 3aHATHS

4/-

[Ipaktuueckas pabora Ne 7 «CocraBienue (opMysl TOMOJOTOB U H30MEPOB
OpraHUYECKUX BEIIECTBY.

OK 01
OK 02
OK 04
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[Ipaktrueckas padora Ne8 «I'eHeTHUecKast CBA3b OPraHUYECKUX BEIIECTBY.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX  3aJaHUA  HA
OPTraHUYECKUX COCNVUHEHUN OTAEIBHBIX KIACCOB

CBOICTBA

JIaGopartopHas padota 2/-
JI. p.Ne 3 «Ilomyuenue sTuIEHa U U3yUYEHHUE €ETO CBOKUCTBY.
Tema 4.3. OcHOBHOeE coJep:kaHue 2/- OK 01
Nnentudukarm T 6 5/ OK 02
s oprarmueckux | | COPeTHIECKOE 05y enHe - OK 04
BCIICCTB, NX buoopranudeckue coenuHeHus. [IpuMeHeHWe W OHOJIOTHYECKAs POJb YIJICBOJOB.
3HA9CHUC N OKHCIeHrE YTICBOIOB — HICTOYHHK SHEPTUU JKUBBIX OpraHu3MOB. O0JIaCTH IPUMEHEHUSI
HIPUMCHCHHUC B | avpHokuciIoT. [IpeBpaiieHus OSIKOB MUK B OpraHu3Me. buosornueckue (GyHKIHH
ObITOBOM 1 oenkoB. buosnorundeckne QyHKIUHM >KHPOB. PoJIb OpraHWYecKOW XWMHUU B PEIICHUH
HPOU3BOICTBCH | ipoOem mureBoit 6€30MacHOCTH
HOH Ponbp oprannueckoil XMMUU B PEIICHUHM MPOOJEM IHEPreTUYecKO Oe30MacHOCTH, B
ACATCIPHOCTH | paspuTHM MEAUIMHBI, CO3JAaHUHM HOBBIX MATEPHAJIOB, HOBBIX HCTOYHHUKOB IHEPTUH
1CJI0BCKA (anbTepHATHBHBIC UCTOUHHUKH SHEPTUH). OMacHOCTh BO3ACHCTBUS HA KUBBIC OPTraHU3MbI
OpPraHMYECKUX BEHIECTB OTACIbHBIX KJIacCOB (YIJICBOJAOPOMABI, CHHPTHI, (HEHOJIbI,
XJIOPOPTaHUYECKUE MPOM3BOAHBIC, ANBACTHIBI M JP.), CMBICT MOKAa3aTels MPeAeIbHO
JIOMYCTHMOM KOHIIEHTPAIIMN
Pasten 5 KuneTuueckne U TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX 42
) peakuuii
CkopocThb OcHoBHoOE coaep:xkaHue OK 01
XUMHUYECKUX OK 02
TeopeTuyeckoe odyueHmne 2/-
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peaKuni. CKOpOCTh peaKIuy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (DAKTOPOB: MPHUPOIBI PEATHPYIONTUX 1IK1.4
XUMUYECKOE BEIIIECTB, KOHIICHTPAIIMM pPEarupyroluxX BEHIECTB, TEMIEPATypbl U  IUIOLIAIU
paBHOBECHUE pEaKIMOHHON TOBEepXHOCTU. TemmoBeie 3(PPEKTh XUMUUECKHX peakuuid. IJK30- |

SHJOTEPMUYECKUE, PEAKIUH.

OOpatumocTh peakiuii. XMMHUYECKOEe PAaBHOBECHE W €ro CMEUIEHUE MO JEHCTBUEM

paznuyHbIX (HaKTOPOB (KOHIEHTpAIMsl PEareHTOB WJIM MPOJIYKTOB pEaklUu, JaBJICHUE,

TeMIiepaTypa) JJIS CO3/aHHUsl ONTUMAJBHBIX YCJIOBHM TPOTEKAHHS XMMHYECKUX

npoueccoB. [punuun Jle [larense

IIpakTuyeckue 3aHATHA 2/2 OK 01

OK 02

[Ipaktuueckas padotra Ne9 3aBUCMMOCTh CKOPOCTH XUMHUYECKUX PEAKIIMMA OT YCIOBUMN I1IK1.3

MPOTEKAHUS PeaKlUil (C MPAKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMHU ). TTK1.4
Pa3nea 6. PacTBOpBI 4/-
Tema 6.1. OcHOBHOE coJiep:KkaHue OK 01
[TonsiTue o OK 02
pacTBOpax Teopernueckoe o0yueHmne 2/- OK 07

PactBopenue kak ¢usznko-xumuueckuii mporecc. PactBopsl. CriocoObl TPUTOTOBICHUS

pactBopoB. PactBopumocth. MaccoBasi 1075 pacTBOPEHHOro BemiectBa. (CmbIch

MOKa3aTesis MPEeebHO JTOMYCTUMOM KOHIIEHTpPAlMu U €ro HUCIOJIb30BaHUE B OILICHKE

HKOJIOTMYECKOI 0€30MacHOCTH.

[IpaBuia 3KOJIOTUYECKH 11€71eCO00PA3HOT0 MOBE/ICHUS B OBITY U TPYIOBOM JEATEIbHOCTH

B IIEJISIX COXPAHEHMS CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOTHON CpeJbl; OMacHOCTh

BO3JICHCTBUS HA )KMBBIE OPTraHU3MBbI ONPE/ICTICHHBIX BEIIECTB.

Pemienne  mpakTUKO-OPMEHTHPOBAHHBIX  pacyETHBIX  3aJaHUM  HAa  PacTBOPHI,

UCIIOJIb3yeMbI€ B OBITOBOM M MTPOU3BOJICTBEHHOM JAEATEILHOCTU YeJI0OBEKa
Tema 6.2. OcHOBHOE coep:KaHue 2/- OK 01
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HccnenoBanue |IlpakTHdeckne 3aHATHSA 2/- OK 02
CBOMCTB _ - o OK 04
PACTBOPOB [TpakTueckas padora Nel(Q «IIpurotoBieHue pacTBOPOB 3aJaHHON (MaccoBOM, %)

KOHIICHTPAIUN».
Pa3znen 7. XuMHusi B ObITY ¥ POU3BOJACTBEHHOM AeSITEJILHOCTH YeJI0BeKa 2/2 OK 01

OK 02

Xumus B ObITY  |OCHOBHOE COlEP/KAHIE -/- OK 04
U OK 07
POM3BOJICTBEH | 1 €OPeTHYECKoe 00yueHue -/- 1IK1.3
Hou IIpakTHyeckue 3aHATUSA IIK1.4
NEATEIbHOCTH
YyeJoBeKa [Ipaktuueckass pabGotaNell. Ilouck u aHanM3 KEWCOB O MPUMEHEHUU XHWMUYECKHUX

BEIIECTB M TEXHOJOTHH ¢ ydeToM Oyayuieid mnpodeccHoHanbHON MEATeIbHOCTH IO

TEMaM: Ba)KHENIINE CTPOUTEIIbHBIE MaTepHuabl, KOHCTPYKIIMOHHbBIE

Marepuaibl,MaTepralibl il 3JIEKTPOHMKH, HAHOMATepuasbl, TEKCTHJIbHBIE BOJIOKHA, 212

WCTOYHUKH YHEPTUM, OBITOBAS XUMUSI.

3ammra: IlpencraBienue pe3ynbTaTOB pelieHUsS KeWCOB B (opMe MHHU-IOKJIana C

Mpe3eHTauren (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMHU )

IIpomexyTounas arrecranus no gucuuminie (JuddepeHuupoBaHHbIi 3a4eT) 2

Bcero 54/6
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3. Yci0Bus peaju3annu 001meo0pa3oBaTebHOI y4eOHOH TUCHUIINHBI

3.1. TpeOGoBaHusi K MUHMMAJLHOMY MAaTePHUATbLHO-TEXHHYECKOMY
o0ecreYeHu 0

Jlnst  peanuzanuu  001eo0pa3oBaTEILHON  YUCOHOW MUCHUTLIMHBI TpeOyeTcs
Hajguyue yueOHOro KabuHeTa XUMUHU.

O6opynoBanne yueOHOro KaduHera:

-MI0Ca/I0YHBIC MECTa CTYCHTOB;

-pabodee MecTO IpernoaBaTers;

-HarJIgIHbIe TIOCOOMs; HAOOPhl IIAPOCTEPAKHEBBIX MOJIENECH MOJIEKYJ, MOJIENIU
KPUCTALUTMYECKUX PEIIETOK, KOJUICKIIMM TMPOCTHIX U CIOKHBIX BEHIECTB W/WIH
KOJUICKIIMM TIOJIUMEPOB; KOJUIEKLMS TOPHBIX TMOPOJ W MHUHEpaloB, Tabiuila
MenneneeBa, yueOHble (GUIbMBI, IUPPOBBIE 00pPA30BATEIIBHBIE PECYPCHI.

-T€XHUYECKUE CPEACTBA OOYUCHHUS:

-KOMITBIOTEP C YCTPOMCTBAMU BOCITPOU3BEICHUS 3BYKa,;

-[IPUHTED;

-MYJbTUMEAUA-TIPOCKTOP C IKPAHOM;

-MYJIbTUMEIUNHAS T0CKa;

-yKa3Ka-TIpe3eHTEp ISl IPE3CHTAIUMT;

3.2. UndpopMaunoHHOe o0ecnieyeHne 00yueHust

IlepeyeHbr pexkoMeHAyeMbIX TMe4YaTHbIX u3aaHui. HHTepHeT pecypcos,
JAOMOJTHUTEILHOM JIUTEPATYPbI

OcHOBHbBIE HCTOYHUKH:

1.I'abpuensn O.C. Xumusa mna npodeccuii M CHEeUUaTbHOCTEN TEXHOJIOYECKOTO
npoduis: ydyeOHHUK IJisi CTyHd. YyupexiaeHud cpea. mpod. obOpazoBanus / O.C.
lNabpuensn, W.I'. OctpoymoB. — M.:0O0pa3oBaTeNbHO-U3AATEIBCKUI  IIEHTP
«Axanemus». 2024.-304c.

2.1lleromuxuna, H. A. O0mas xumus: yueonuk nas CIIO / H. A. lleronuxuna, JI. B.
Munaesckasi. — Cankrt-IletepOypr: Jlans, 2021. — 164 c.

3.Huxonbckuii, A. b. Xumusi: yaueOHUK U PAKTUKYM JJIs1 CPEHETO
npodeccuonansHoro oopazosanus / A. b. Huxonsckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u non. — Mocksa: UznarensctBo FOpaiit, 2022. — 507

)IOHO.]IHI/ITCJII)HI)IC HCTOYHUKMH:

1.TI'abpuensn O.C. Xumust: yueb. mis ctya. nmpod. yueo. 3aBenenuii / O.C. ['abpuenss,
N.I". OctpoymoB. — M., 2016.- 256 c.
2.l'abpuensn O.C. Xumwus pans mnpodeccuid U CreUUaIbHOCTEH TEXHUYECKOTO

npoduis: yuyeOHMK JUisl CTyA. YdpexaeHuid cpea. mpod. obpazosanus / O.C.
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[Na6puensa, U.I'. OctpoymoB. — 4-¢ u3a., crep. — M. : M3gaTenbckuii IEHTP
«Axkagemusi», 2017. — 272 c.

3.Xumus. 10 kmacc. VYruyOonéuusli ypoBeHb : yueOHux/ B.B. Epemun,
H.E. Ky3pmenko, B.W. Tepenun, A.A. [dpo3nos, B.B. Jlynun; nox pen. B.B. JIynuna.
— M.: [IpocBemienue, 2022. — 446, [2] c.: un.

4 Xumua. 11  xmacc. VYrunyOonéuueiii ypoBeHb : yueOnuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. Ipo3noB, B.B.JIynun; mnox pen. B.B.Jlyauna. — M.:
[TpocBemenne, 2022. — 478, [2] c.: ui.

3.2.3.IHTepHeT-pecypcehl:

1.hvsh.ru — Xyphuan « Xumust B IIKOJICH.

2.https://postnauka.ru/themes/chemistry — nekiuu mo xuMuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hay4yHo-nIONyJIsIpHBIA TPOEKT «DJEMEHThI OOJIBIION Hayku» ((PU3MKa, XUMUS,
MaTeMaTHKa, aCTPOHOMHUS, HAYKH O JKU3HHU, Hayku 0 3emiie). HOBOCTH HaykH, KHUTH,
HAYYHO-TIONYJISIPHBIE CTAThH, JICKIIUH, YHIIMKIIOMEIHH.

3.http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit Hay4HO-TIONYJISIpHOTO KypHana «llorenumam». XKypnan msgaérea ¢ 2005 r., ¢
2011 r. — pazgen «Xumus».

4.http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayqHO-TIOMYJISIPHOTO JKypHaja « XuMus U xku3aby. JKypHan uzgaéres ¢ 1965 r.

5.http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast AMEKTpOHHAs OuOIMoTeKa XxmMuueckoro nopraia «Chemnet», comepKuT
yuyeOHble U WHGOPMAIMOHHBIE MaTepuaibl I IIKOJLHUKOB W yuuTened. B Hel
MO>KHO HAUTH y4€OHUKH O OOIIE M HEOPraHUYECKOW XUMHUU, OPraHUYECKOU XUMUU,
MyJIbTUMEIAAMATEPHANBL, 4 TAKXKE 3ala4yd XHUMHUYECKUX OJIMMIINAJ C PEIICHUSIMU,
3aJ1a4yl BCTYIUTENIbHBIX SK3aMEHOB JJ11 aOUTYPHEHTOB.

6.http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarmonnsie  Marepuansl 00  onumnuagax: MOCKOBCKOM  TOPOJICKOM,
Bceepoccwuiicko, MeH1e/1eeBCKOM, Mex1yHapOaHOH. [IpuBenensl  3amaun
TEOPETUUECKUX W OKCIEPUMEHTAIBHBIX TYpPOB, MOJIPOOHBIE PEIICHUS, CIHUCKH U
dboTtorpaduu nodeauTenei.

7.http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema NHUCTAaHIIMOHHOTO OOYYEHUWs, HalpaBleHHAs B TIEPBYIO ouepeab Ha
MOJITOTOBKY K OJIUMITMAZAaM BCEX YPOBHEM — OT ILIKOJBHBIX 10 MeEXIyHapOIHOU.
CailT coiepKUT OrPOMHOE KOJIMUECTBO 33J1a4, CTPYIIIUPOBAHHBIX KaK 10 TeMaMm, TaK U
no onmuMmnuagaM. [Io BceM OCHOBHBIM pa3fenaM XHMUU MPUBEIEH TEOPETUUYECKUU
MaTepual U pa3o0paHbl pelIeHUs TUTIOBBIX 3aa4.
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8.http://qotourl.ru/4789 (http://www.nanometer.ru/)
[lopran mo HanorexHonorusiM. OCHOBHasi IeNIb — pa3BUTHE OOpa30BaHUS B

obnactu HAHOTEXHOJIOTUM 141 IIOATrOTOBKA K HHTCPHCT-OJIMMIINAIC I10
HaHOTCXHOJIOTHUAM
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4.KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB 0CBOCHHS 0011e00pa30BaTe/IbHON yUeOHOH
AUCHHILIMHBI

pe3yJIbTaTHhl,

KoHTpons ¥ oOlEHKa pe3yJbTaTOB paCKPBIBAETCA Yepe3 AUCIUIUIMHAPHBIC

YCBOCHHBIC  3HAHUSA

U [puOOpEeTEHHBIE

CTyACHTAMH  YMCHUAI,

HarpaBJIeHHbIC HAa (HOPMHUPOBAHKUE OOIIHNX M TPOHECCUOHATBHBIX KOMITCTSHITUN

XUMHUYECKUX
DJIEMEHTOB U
npupoaa
XHMHUYECKOH CBSI3HU

XUMHU4Yeckue HopMyIIbl
COE€INHECHHUU B
COOTBETCTBHH CO
CTEIICHBIO OKUCIICHUS
XUMHUYECKHUX
DJIECMEHTOB, UCXOJIS U3
BaJICHTHOCTH U
3JICKTPOOTPUIIATEITLHO
CcTH

OK/IT | Moayas/Pa3znen/Te THUNbI OEHOYHBIX
Ne Pe3yabTar 00yuyenus .
K Ma MepoNnpUusITHIA
| | OcHOoBHOE comep:kaHue
1 DopMyJIHPOBATH
Pazngen 1. OcHoBBI pMy-Tap
0a3oBble MOHATHUS U
CTPOeHMs BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 |[Crpoenue atomoB  |CoOCTaBiIsATh 1. Tect «CTpoeHne aTOMOB

XMMHUYECKUX DJIEMEHTOB U
IPUPOJIa XUMHUYECKON
CBSI3W».

2. 3a1a4u HA COCTABJICHUE
XUMUYECKUX HOpMYIT
JIBYXaTOMHBIX COE€IMHEHUI
(okcumoB, CynbpumI0B,
TUIPHUAOB U T.I1.).

3. 3amanus Ha
MCIMOJIb30BAaHNE XUMUYECKON
CHMBOJIMKY Y Ha3BaHUM
COCIMHEHUH 110
HOMEHKJIATYype
MEKIYHAPOIHOTO CO03a
TEOPETUYECKOUN U
MIPUKIAJHON XUMUU U
TPUBUAIIBHBIX HA3BAHUM JJIS
COCTABJICHUS] XUMHUUYECKHUX
dbopMyI1 TByXaTOMHBIX
coeMHEHUN (OKCHUJIOB,
CyJnb(pUI0B, THAPUIOB U T.II.)
U IPYyTUX HEOPTAHUYECKUX
COEAUHEHUN OTIEIbHBIX
KJIaCCOB
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OK/I1 | Moayas/Paznen/Te Tunbl OLIEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONPUATHIA
. [Ipaktrnueckas padora Ne 1:
Cocrapienue Ghopmyi
CJIOKHBIX HEOPTraHUYECKUX
BEIIIECTB, PACUET UX
OTHOCHUTEJIBHOU
MOJIEKYJISIPHOM MaCChl U
MAacCCOBOM JIOJIY DJIEMEHTOB
1.2 |OK 01 |Ilepuonnueckuit XapakTepu3oBaTh 1. Tect «Metannuueckue /
OK 02 |3akoH u Tabiaumna XUMHUYECKUE HEMeTaJlJIMYEeCKHUE CBOMCTBA,
.. MenneneeBa  [3JIEMEHTHI B AIEKTPOOTPULIATEILHOCTD U
COOTBETCTBUH C UX CPOJCTBO K AJIEKTPOHY
MOJIO)KEHUEM B XUMHUYECKUX DJICMECHTOB B
MIePUOINYECKOM COOTBETCTBHE C UX
CHUCTEME XUMHUYECKUX |JIEKTPOHHBIM CTPOCHUEM U
anemenToB [I.1. I10JIOKEHUEM B
Menneneesa MEPUOINYECKON CUCTEME
XUMHYECKHUX 3emenToB JI.H.
MeHnpeneeBay.
2. Ilpaktuueckas pabora Ne
2: CocTaBiieHuE
XapaKTePUCTUKHU
XHMHYECKOTO dJIeMEHTA I10
noJjioxkeHuro B [ICXD.
3.IIpakTtuueckas padbota Ne 3:
Pemenue 3amay 1o
XUMUYECKUM (popMmyIiam ¢
HCIIO0JIb30BaHHUEM BEJIMUNH
Macca, 00bEM U KOJIUIECTBO
BEIIICCTBA.
2 Pa3nean 2. XapakTepu3oBaTh
Xumnuyeckue TUNbI xXuMudeckux |(IIpoBepounsbiii TecT3
peakuumn peakuui
2.1 |OK 01 |Tuns! xumuuyeckux |CocTaBisaTh peakuuu |1. 3amaun Ha cOCTaBICHUE
OK 04 |peakuuii COEJIMHEHUS, YpPaBHEHUM peaKIIUi:
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OK/I1 | Moayas/Paznen/Te Tunbl OLIEHOYHBIX
Ne Pe3yabTaT 00y4eHus .

K Ma MeponpuATHi
pasyioxkeHus, OOMeHa, |— COCMHEHHUS], 3aMEILICHUS,
3aMelICHHUS, pasnoxeHus, 0OMeHa;
OKHUCITUTEIBHO- — OKHUCJIMTEIIbHO-
BOCCTAHOBUTEJIbHBIE  |BOCCTAHOBHUTEIIbHBIX
peakiuu peaKIMii ¢ UCIOIb30BAHUEM

METO/a JIEKTPOHHOTO
OastaHca.
2. 3ajauu Ha pacyeT MacChl
BEILIECTBA UM 00BEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe
WM 00BEMY OJTHOTO U3
YYaCTBYIOIIHUX B PEAKIIUU
BEIIECTB; PACYETHI
Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) MPOYKTOB
peaKIu, eCIIu OJTHO U3
BEII[ECTB UMEET MPUMECHU
2.2 OnekTponutnyeckas |COCTaBIATh 1. 3agaHus Ha cocTaBieHUE
JTUCCOIIHAITIS U ypaBHEHUS MOJIEKYJISIPHBIX U HOHHBIX
WOHHBI 00MEH XUMHUYECKUX PEAKIUHN |pEaKIUuil C y4aCTUEM KHUCIIOT,
MOHHOTO OOMEHa ¢ OCHOBAHMU U COJIEH,
ydacTHEM YCTaHOBJICHHE U3MEHEHUS
HEOPTaHUICCKUX KHCIIOTHOCTH CPEIbI
BEIIIECTB JlaGoparopnas padota.Nel
«CocraBieHue ypaBHEHHI
JUCCOIIMAITNY BEIIECTB U
YPaBHEHUN peakIIMi MIOHHOTO
obmeHa
3 Pasnen 3. Ctpoenne |UccaenoBarn IIpoBepo4HbIii TECT

M CBOMCTBA
HEOPraHMYeCKHX
BelleCTB

CTPOEHHE U CBOMCTBA
HEOpPraHU4eCcKHX
BelllecTB
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oteHOYHBIX
MepONPUATHH

3.1

OK 01
OK 02

Knaccuduxkarus,
HOMEHKJIaTypa H
CTpOCHUE
HEOPraHMYeCcKuX
BEIIIECTB

Knaccudummponats
HEOpraHUYeCKHUe
BEILIECTBA B
COOTBETCTBHU C UX
CTpOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXOIS U3 UX
XUMUYECKON (HOpMYITbI UITU
COCTaBJICHHE XUMHYECKOMN
(bopMyIIbI UCXOIS U3
Ha3BaHUsI BELIECTBA MO
MEXKIYHAPOIHOW WU
TPUBHAIBHOU
HOMEHKJIaType».

2. 3ajayu Ha pacyeT
MacCOBOM 1011 (MaccChl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHUs1) B MOJIEKYJIe
(cmecnm).

3. [IpakTuueckas paboTa.
Ne4 Homenkiarypa
HEOPTaHUYECKHUX BEIIECTB:
Ha3BaHME BEUIECTBA UCXOS
U3 UX XUMHUUYECKOUN (HOpMYJIIbI
WM COCTaBIICHUE
XUMUYECKON (OPMYITbI
UCXOJIsl U3 Ha3BaHUS
BEILIECTBA 110
mexayHapoanoi (MHOITAK)
WJIM TPUBUAJIBHOU
HOMEHKJIaType.

4. IlpakTrueckue 3aJ1lanusl Ha
OIPENICIIEHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIA
XMMHUYECKOU CBSA3U U TUIIA
KPUCTAJUIMYECKON PELIETKU

3.2

OK 01
OK 02

dusuko-xuMuueckue
CBOUCTBA
HEOPraHUYECKUX

YcraHaBauBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKHUX CBOWUCTB

1. Tect «OcobenHOCTH
XUMHYECKUX CBOUCTB
OKCHJIOB, KMCJIOT,
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

TUunbsl OLIeHOYHBIX
MepONPUATHH

BCIICCTB

HEOPraHUYECKHUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJL, a
TaK)Xe TUIa
KPUCTAJUINYECKON
peLIeTKH

OCHOBaHUM, aM(POTEPHBIX
THIPOKCUJIOB U COJICI.

2. 3ajaHus Ha COCTABJICHUE
ypaBHEHUN XUMHYECKUX
peakiuii ¢ yyactuem
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJLIOB,
HEMETAJUIOB U aM()OTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(}OTEPHBIX TUJIPOKCHUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTepU3yIOUIUX UX
CBOMCTBa U CIIOCOOBI
HOJIy4EeHHUS.

3. IIpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUYECKHE 3aJJaHUs Ha
CBOKCTBA U NOJIyYEHUE
HEOPTaHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanus
HEOPTaHUYECKUX
BEILIECTB

HUccnenosats
KaueCTBECHHEIE
peakiuu
HEOPTaHUYECKUX
BEIIIECTB

1. IIpakTuko-
OPUEHTUPOBAHHBIC 3aJTaHUS
110 COCTaBJICHHUIO
XAMUYECKUX PEAKIIAM C
Y4aCTHEM HEOPTraHUYECKHUX
BEIIECTB, NCIIOIb3YEMBIX JIJIS
WX UACHTU(DHUKAIIAH.

2. [Ipaktuueckas pabora Ne 5
«I'eHeTnyeckas CBs3b
HEOPraHUYECKUX BEIIECCTB

Paznen 4. Ctpoenne
U CBOMCTBA
OPraHN4YecKuX
BelleCTB

HccaenoBarhb
CTpOEeHHUE U CBOMCTBA
OpPraHM4ecKux
BelleCTB

KourpoJuabHasi padora
«CTpoeHue U CBOMCTBA
OPraHMYecKUX BellecTB»
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunol oeHOYHBIX
MepONPUATHH

4.1

OK 01

Knaccuduxkarnms,
CTpOEHHUE U
HOMCHKJIaTypa
OpraHUYECKUX
BEIIECTB

Knaccudummponats
OpraHH4YecKue
BEILIECTBA B
COOTBETCTBHU C UX
CTpOCHHEM

1. 3aganus Ha cocTaBieHue
Ha3BaHUM OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAIIBHOMN
WJIU MEXKIyHApOIHOU
CUCTEMaTUYECKOU
HOMEHKJIaType.

2. 3agaHus HA COCTaBIICHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHMYECKHX BEILIECTB
OT/CJIbHBIX KJIACCOB.

3. 3agaum Ha omnpeIeNICHHE
npocrenmen GopMyIbl
OPraHUYECKON MOJIEKYJIBL,
UCXOJISl U3 DJIEMEHTHOTO
coctaBa (B %)
[Tpaktuueckas padora Ne 6:
«MopaenupoBaHue MOJIEKYI
OpraHUYECKUX BELIECTBY.

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpTraHUYECKUX
COeINMHEHNH

YcranaBiauBaTh
3aBUCHUMOCTH (DU3UKO-
XUMHUYECKHUX CBOMCTB
OpraHUYECKUX
BEILIECTB OT CTPOCHUS
MOJIEKY

1. 3amanus Ha cocTaBICHUE
YPaBHEHUN XUMUYECKUX
peaKuui ¢ y4acTUEM
OPTaHUYECKUX BEIIECTB Ha
OCHOBAHUM MX COCTaBa U
CTPOEHHUS.

2. 3aaHns Ha COCTaBJICHUE
YPAaBHEHUU XUMUYECKHUX
peaKLUMM, WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX
peakuuii 1 TEHETUYECKOU
CBSI3U OPraHUYECKHUX
BEIIECTB PA3HBIX KJIACCOB.
3. PacueTHbIe 3a71a9H I10
YPaBHEHUSIM PEAKIIUN C
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONPUATHIA
y4aCTHEM OPraHHYECKHX
BEILIECTB.
4. IIpaktuueckas padora Ne 7
«CocraBienue Ghopmyn
TOMOJIOTOB U ©30MEPOB
OpTraHUYECKUX BEILIECTBY.
[Ipaktuyeckass pabora Ne8
«I'eneTnueckas CBSA3b
OpTraHUYECKUX BEILIECTBY.
Pemenne npakruko-
OPHEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUI Ha
CBOWCTBA OPraHUYECKUX
COEAMHEHUN OTIEIbHBIX
KJIACCOB
4.3 | OK 01 |Nnentndukarms HUccnenosats 1.IIpakTuko-
OK 02 |opranmueckux Ka4eCTBEHHBIEC OPUEHTUPOBAHHBIC 3aJaHU
OK 04 |BemiectB, ux peakuu 10 COCTaBJIEHUIO
3HAYEHUE U OpraHUYECKUX XUMHUUYECKUX PEAKIIUN C
MPUMEHEHUE B COEMHEHUN Y4aCTHUEM OPTaHUYECKUX
OBITOBOM U OT/ICJIbHBIX KJIACCOB  |BEMIECTB, B T.4.
IIPOU3BOJICTBEHHOU UCIIOJIb3YEMBIX ISl UX
NEATEIIbHOCTH UACHTU(UKALMY B OBITY U
YyeJloBeKa IPOMBIIIEHHOCTH.
2. JJabopatopHnas padota Ne 3
«ITonmyuenue stuneHa u
V3y4YE€HUE €r0 CBOMCTBY.
3) Pazpnen S. Xapaxkrepu3oBaTh
Kunernueckne u  |BJMSIHHE Pa3JINYHBIX
TEPMOJAMHAMHUYECK |(PAKTOPOB HA
He 3aKOHOMEPHOCTH |pABHOBeECHE H
NPOTEeKAHUS CKOPOCTh
XHUMHYECKHX XHMHYECKHX
peakuuii peakuui
5.1 | OK 01 |CkopocThb XapakTepu3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIEC
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONPUATHIA
OK 02 |[xumudeckux BIIUSTHUE TEOPETUUYECKUE 3aJaHUs HA
peaKuu. KOHLICHTPALINU aHanu3 (hakTopoB,
XHUMUYECKOE pearupyronmx BIIMAIOLIMX HA U3BMEHEHNUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMUYECKOU
TEMIIEPATYpPhI HA peakuuu. [IpakTuko-
CKOPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a/1aHUS
peakumii Ha MMPUMEHEHUE MTPUHIIUATIA
XapaxkTepu3oBaTh Jle-lllarenbe nus
BIIMSHUE U3MEHEHUS |HAXOXICHUS HAMPABICHUS
KOHIICHTPALINU CMEILICHHS PABHOBECHUS
BEILIECTB, PEAKIIUU XUMHUUYECKON peaklnu U
Cpenbl U TeMIepatypsl |[aHau3 GakTopoB,
Ha CMELIEHUE BIIUSIOIINX HA CMEIICHHE
XUMHUYECKOTO XUMHUYECKOTO PaBHOBECHS
paBHOBECHUSA [Tpaktrueckas padora Ne9
3aBUCHUMOCTb CKOPOCTH
XMMHUYECKUX PEAKIUN OT
YCIOBUM IPOTEKAHUSA
peakuuii (¢ IpakTHKO-
OPUEHTUPOBAHHBIMU
BOIIPOCAMH).
6 HccnenoBath
Pa3zpgea 6. HCTHHHBbIE PACTBOPbI
PactBOpHBI ¢ 3aJTaHHBIMHU
XapaKTepuCTUKAMM
6.1 | OK 01 |[Toasarue o Paznuuars uctunueie |1. 3amauv HAa IPUTOTOBJIEHUE
OK 01 [pactBOpax pacTBOPHI pacTBOPOB.

2. IlpakTuko-
OPHEHTUPOBAHHBIE
pacyeTHbIE 3aIaHUS Ha
JMCTIEPCHBIC CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
IPOU3BOICTBEHHOM
JEATEIbHOCTH YeJIOBEKa
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONPUATHIA
6.2 | OK 01 |HccaenoBanme Uccnenosats ¢usuxo- |[Ipaktudeckas padora NelQ
OK 04 |cBOICTB pacTBOpPOB |XxmMHUecKHe cBoiictpa |«IIpurorosienue pacreopos
HCTHHHBIX pacTBOpoB |33/IAHHOH (MaccoBo, %o)
KOHLIEHTpAI[UN
Il | [IpodeccuoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHNE (COAEPKAHNE MPUKJIATHOTO
MO1YJIs)

7 Pa3znen 7. OneHuBaThb 3amura Keica (¢ yueTom
Xumusi B ObITY H MOCJIeACTBUSA Oyayuei
IPOM3BOJACTBEHHOI (OLITOBOH U npo¢eccuoHaNbHOI
AeSITeJIbHOCTH NPOU3BOJACTBEHHON |IeSITeJIbHOCTH)

YyeJIOBeKa AesITeJIbHOCTH
YeJI0BeKa ¢ MO3uLuil
JKOJIOTHYECKOMI
0e30macHOCTH
7.1 |OK 01 |Xumus B ObITY U OueHuBathb Keiic (¢ yuerom Oyyteit
OK 02 |npou3BOJICTBEHHOW |MOCIEACTBUS OBITOBOH [podhecCHoHaIbHON
OK 04 |mesTenbHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIIBHOCTH)
OK 07 |4genmoBeka eI TEIILHOCTHU TeMbI KeNcoB:
yesoBeka ¢ no3uiuii | 1. BiusHue BeIOpocoB
AKOJIOTMYECKOM aBTOTpaHCIIOpTa Ha
0e30macHOCTH OKPYXKAIOILYIO Cpeay.
2. Ucnionb3oBanue
HKOJIOTMYECKU YUCTHIX BUIOB
TOIJIMBA
AundpepeHunpoBaHHbIH
3aver
3.2 | TIK1.3 |®usuko-xuMuueckue|yY cTaHaBIMBAThH . [Ipaktrko-
[IK1.4 |cBolicTBa 3aBUCUMOCTH (DU3UKO- |OPUEHTUPOBAHHBIC
HEOPTaHUYECKUX XUMUYECKUX CBOMCTB |TEOpPETUUYECKHUE 3a/IaHMs Ha
BEILIECTB HEOPTraHUYECKUX CBOICTBA U MOJIyYEHHUE

BEILIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJL, a
TaKXe TUMa
KPUCTALUIMYECKON

HCOPraHN4CCKHUX BCIICCTB
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OK/I1 | Moayas/Paznen/Te Tunbl OLIEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONPUATHIA
pelIeTKn
5.1 CkopocThb XapakTepu3oBaTh [Ipaktuueckas pabora Ne9
XUMUYECKUX BIIMSTHUE 3aBUCHUMOCTb CKOPOCTH
peaKuu. KOHILICHTPALINU XUMHAYECKUX PEAKIUNA OT
XHUMHUYECKOE pearupyromux YCJIIOBUM ITPOTEKAHMS
paBHOBECHE BEILIECTB U peakiui (¢ mMpakTHKO-
TEMIIEpaTyphl Ha OPUEHTUPOBAHHBIMU
CKOPOCTh XMMUYECKHUX |BOIPOCAMH).
peakiui
XapakTepu3oBaTh
BIIMSIHUE U3MEHEHUS
KOHIICHTPALINU
BEILIECTB, PEAKIIUU
Cpedbl U TeMIepaTyphl
Ha CMEIICHUE
XUMHYECKOTO
paBHOBECHS
7.1 Xumus B OBITY H OruieHuBaTh Ketic (c yuerom Oyaymeit

MPOU3BOJACTBEHHOM
JESITENbHOCTH
YyeJIoBeKa

IIOCJIEICTBUS OBITOBOM
Y MIPOU3BOJICTBEHHOU
NEATEIILHOCTH
YyeJIoBEKa C MO3UIIUM
YKOJOTHYECKOMN
0e301macHOCTH

npodeccuoHanbHON
JEATEIIbHOCTH )

Tembl KeHCOB:

1.Bnusiaue BBIOPOCOB
aBTOTpaAHCIIOPTa Ha
OKPYKAIOIIYIO CPEy

2. Ucnonp3oBaHue
SKOJIOTMYECKH YUCTHIX BUIOB
TOTUTHBA
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