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1. O0mas xapakrepucTuka padodeil mporpaMmMbl 001e00pa3oBaTeJbHOM
AUCHHUILIMHBI «XHUMHD)

1.1. MecTO DMCHUILVIMHBI B CTPYKTYpe OCHOBHOW mNpodeccuoHaIbHOI
00pa3oBaTeIbHOI MPOTrPaMMBbI

OO6mieoOpa3oBaTenbHas IUCHUILIMHA «XHUMHS» SBIACTCS 00s3aTEIBHOM
4acThio 0011e00pa3oBaTeIbHOTO LMKIAa oOpasoBarensHOM mporpammel CIIO B
cootBeTcTBUH ¢ PI'OC no cnenuansHoctu 49.02.01 «Dusnueckas KyiabTypay.

1.2. e u muiaHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Hean 001meodpa3oBaTe/ibHON JUCHUIIMHBI. (OPMUPOBAHUE Y CTYICHTOB
IIPEACTABICHUSI O XUMHUYECKOW COCTAaBISAIOIIENM €CTECTBEHHO-HAYyYHOM KapTHHBI
MHpa KaK OCHOBBI TNPHUHATUSA PEIICHUN B JKWU3HEHHBIX M TNPOU3BOICTBEHHBIX
CUTyalUsAX, OTBETCTBEHHOTO MTOBEICHUS B IIPUPOIHON Cpee.

3agaun JTUCUMILUIUHBI:
1) cdopmupoBarhb NOHUMaHHE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEH Cpelie, NEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHHUS COCTABIATH (POPMYJIbl HEOPraHMYECKUX M OPraHUYECKHX
BEILIECTB, YPaBHEHUS XHUMHUYECKHX  peaKkluil, OOBACHATbH MX  CMBICI,
WHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX DKCIIEPUMEHTOB,
3) cdopMupoBaThb  HaBBIKM  IPOBENEHUS  MPOCTEHIIMX  XMMHYECKUX
HKCIEPUMEHTAIbHBIX HCCIEAOBAHUNA C COOJIIOJEHUEM TpaBUI OE30MaCHOTO
oOpaleHus ¢ BEIIecTBaMu 1 JIabOpaTOpHBIM 000PYI0BAHUEM;
4) pa3BUTh yMEHMsI MCIOJIb30BaTh HMH(OPMALMIO XMMHUYECKOTO XapakTepa u3
Pa3JINYHBIX UICTOYHUKOB;
5) chopMHpoBaTh YMEHHsI MTPOTHO3UPOBATH MOCHEACTBHUS CBOEU AESITENIBHOCTU U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOLIECCOB;
6) chopmMupoBaTh MOHMMAHUE 3HAUYMMOCTH JOCTHKEHMH XMMHMUYECKON HayKu U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U IPOU3BOACTBEHHOM cep.

1.2.2. Ilnanmpyemble pe3yJbTaThbl OCBOCHHH 001Ie00pa3oBaTeJbHOM
aucHUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue AUCHMILUIMHA UMEeT pu popMUpoBaHuU U pazButuu OK
u I1K.



Kox ¥ HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHIIUIi

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIIHHBI

O01mue

JAucuunimHapHblie (IpeaMeTHbIE)

OK 01. Beibupats
CIIOCOOBI PeICHUS
3amad
npoeCCHOHATLHON
JeSTeIbHOCTH
MPUMEHHUTEIBHO K
Pa3IMYIHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTh K TpYydy, OCO3HAHHWE IIEHHOCTH
MacTepcTBa, TPYy10Jio0ue;
- TOTOBHOCTh K  AaKTUBHOM  JIEATEIBHOCTH

TEXHOJIOTHYECKOM M COLMAJIbHON HaIpaBJICHHOCTH,

CIIOCOOHOCTh ~ WHUIMUPOBATh,  IUIAHUPOBATb U
CaMOCTOATCIIbHO BBITNIOJIHATD TaKYIO ACATCIbHOCTD,

- UHTEpeC K pa3nudHbiM cepaM mpodeccHoHaTbHON
JIeSATETLHOCTH.

OBananenue YHHBepPCAJbHBIMU
NMO3HABATEJIbHbIMHU AeHCTBUIMMU:
a) 0a30Bble JJOTHYeCKHE JeHCTBHS:

- CaMOCTOATCIIBHO (1)OpMy.TII/Ip0BaTL H aKTYaJIU3UpPOBATb

Y4eOHBbIMH

po0bieMy, paccCMaTpPUBATh €€ BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) CYHIGCTBGHHBIﬁ HpI/I3HaK NN
OCHOBAaHUA JJISA CpaBHCHI/ISI, KHaCCHq)HKaHHH u
00001IeHMS,

- OompeneisaTh IENU  JIEATENbHOCTH,  3a7aBaTh

napaMeTpbl U KPUTCPHUU UX JOCTUIKCHUA,
- BBIABJIATH 3aKOHOMCPHOCTU U IIPOTHBOPCYHA B
paccMaTpruBACMBbIX ABJICHUMAX,

- BJIaJIeTh CUCTEMOW XUMHUYECKHX 3HAHWUM, KOTOpas BKIIOYAET:
OCHOBOIOJIAralonye MOHATHS (XUMUYECKUH DJIEMEHT,
JJIEKTPOHHAsT 000JI0YKa aToma, S-, p-, d-3JIEeKTPOHHBIE OpOHMTAIN
aTOMOB, MOH, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTD,

aToM,

CTENEHb OKUCIIEHUS, XUMUYECKasl CBA3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBINA 00BEM, YIIIEPOAHBIN CKeleT, (yHKINOHATIbHAS TPYIINa,
paauKai, u30Mepus, U30Mepbl, TOMOJIOTMYECKUN psiJl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ-
OMOJIOrMYECKH AaKTUBHBIE BellecTBa (YIJIEBOJBI, >KUPBI, OEJKH),

U a3oTcoAcpKalmlue COCIAUHCHM,

MOHOMCp, HOJUMCEDP, CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYIISIDHBIC

COCUHEHUS, KpPUCTAITMYECKasl pEeIIeTKa, THUIbl XUMHUYECKUX
peaxiuit (OKHCITUTENHFHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUUYECKHE, pEaKIUH HMOHHOrO OOMEHa), pacTBOD,

BJIEKTPOJIUTHI, HEANEKTPOIUTHI, SJEKTPOIUTAYECKAS JUCCOLUALIHA,
OKHCIIMTENb, BOCCTAHOBUTEIIb, CKOPOCTh XMMHUYECKOW pEaKIIHH,
XUMHUYECKOE PAaBHOBECHE), TEOPUH U 3aKOHBI (TEOPHSI XUMUUIECKOTO
CTpoeHHsl opraHuueckux BemiectB A.M. byrtieposa, Teopus
JJIEKTPOJIUTUYECKON UCCOLMALNK, Nepuoandeckuil 3axoH JI.M.
MenzeneeBa, 3aKOH COXpPaHEHHS MaccChl),
CUMBOIIMYECKUIN SI3BIK XUMHH, (PAKTOIOTUYECKUE CBEACHUS O
CBOMCTBaxX, COCTaBe, MOJYUYEHHUU U OE30MACHOM HCIIOJIb30BAHUU

3aKOHOMCPHOCTH,

BaOKHEHUIITIX HCOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB B 6I)ITy u
HpaKTH‘ICCKOﬁ JCATCIIBHOCTH YCJIOBCKA,




- BHOCUTDH KOppeKTI/IBBI B ACATCIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLIEHUBATh PUCKU
MMOCJICCTBUI NCATCIbHOCTH;

- pa3BI/IBaTb eraTI/IBHOG MBIIIJICHHUEC HpI/I peI_HeHI/II/I
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

- BIIaJIETh HABBIKAMH YYEOHO-HCCIIEIOBATEIbCKON H
MPOEKTHOM JIEATEIbHOCTH, HABBIKAMHM pa3pelieHus
npo0Jem;

- BBIABJIIATD

IMPUIUHHO-CJIICACTBCHHBIC CBA3U U

aKTyaJM3upoOBaTh 3aJady, BBIJBUraTh THUIIOTE3Y €€
pelieHusi, HaXOJAUTh apryMEHTHI IJIsl JI0Ka3aTeIbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh MapaMeTpPhl U KPUTEPUU
pEIICHUS;

- aHAIM3UPOBAThH NOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4H
pE3yNbTaThI, KPUTHYECKH OLIEHUBATh X
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

- YMEeTh MEpPEHOCUTh 3HaHUS B TO3HABATEIbHYIO H
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- yMETh
MPEeIMETHBIX 00IacTel;

WHTEIPUPOBAaTh  3HAHUA W3  Pa3HBIX
- BBIIBUI'aTh HOBbIC UJEH, IPEIIArarb OpUrMHaJIbHbIE
MIOAXOAbI U PEILICHHUS;

- CIOCOOHOCTh UX UCHOJIB30BAHUS B T0O3HABATEIBLHON U

COIIMAJIbHOW ITPAKTHKE.

- YMCTb BBIABJIATH XaApPAKTCPHBLIC IIPU3HAKHM W B3aMMOCBA3b
HU3YUYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC ITOHATUS IIPU
OINMUCAHUUN CTPOCHUA U CBOMCTB HCOPTraHNYCCKUX U OPraHUYCCKUX
BCIICCTB U UX HpeBpameHHﬁ; BBIABJIATH B3aUMOCBA3b XUMHNYCCKHUX

3HAaHUK  C JIPYTHUX

MOHATUSIMU M TPEIACTaBICHUSMU
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YyMETh HCIOJIb30BaTh HAUMEHOBAHMUS XMMHUUYECKUX COEIUHEHMI
MEKIYHApOJAHOTO COK03a TEOPETUUYECKON M MPUKIATHON XUMHUHU U
TPUBUAJIbHBIC HAa3BAaHUS BAXHEHIIIUX BEIECTB (ITUJICH, alleTUIICH,
rmneput, QeHos, Gopmalbaeruil, YKCyCHas KHCIIOTa, TJIWIIUH,
yrapHblii Ta3, YIJIEKUCIbIM ra3, aMMHakK, TalleHas W3BECTb,
HeraimieHass WM3BeCTb, MUTHEBAas COJa M JIPYrUX), COCTABIISTH
(hopMyIIbl HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB, YPaBHEHUS
XUMUYECKUX PpPEaKIUH, OOBICHATh HX CMBICH;, IOATBEPKIAThH
XapaKTepHbIe XMMUYECKUE CBOMCTBA BEILIECTB COOTBETCTBYIOLIUMU
SKCHEPUMEHTAMH U 3aMUCAMU YPABHEHUN XUMUYECKUX PEAKIUM;

- yMETh  YCTAaHABIMBATh  IIPUHAJIEKHOCTb  HM3YYEHHBIX
HEOPraHWYECKUX W OPraHMYECKHUX BEIIECTB K OMNPEACIICHHBIM
KJaccaM M TpyniiaM COEIWHEHUH, XapaKTEpU30BaTh UX COCTAB U
BOXHEHIIME CBOMCTBA; OMPENECIATh BHUJIIBI XUMHUYECKHUX CBSI3EH
THIIBI

(xoBaJIeHTHaH, BOJIOPOJIHAS),

KJ1accu(puIupoBaTh

HOHHAas, MCETallIndyecKasd,

KPUCTAJTNINICCKUX peUICTOK BCIICCTB,
XUMHYCCKUC PCAKIINH,

- CCI)OpMPIpOBaTL MNpeACTABJICHUA: O XUMHYECKOM COCTaBIIAIOIICH
CCTCCTBCHHOH&Y‘IHOﬁ KapTUHBI MHUpA, POJIM XUMHU B INMO3HAHHUU

SBJIEHUN MPHUPOJAbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpHI




JUYHOCTH, €€ (QYHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOIUMOM TSI
pElIeHUs MPAKTUYSCKUX 3a7ad U IKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIIEHUA K CBOEMY 3JI0POBBIO U IIPUPOJHON CPELIE;

- YMETh TPOBOJWUTH pPACUEThl MO XUMHYECKUM (OpMyliaM U

YpaBHCHUAM XHUMHUYCCKUX peaKHHfI C HCIIOJIB30BaHUECM
(bHSPI‘leCKI/IX BCJIMYHH, XapaKTCPU3YIOIIUX BCIIECTBA C
KOJIMYECTBECHHOM CTOPOHBI: MacCChlI, ob0beMa (HOpMaJ'IBHBIe

YCJ'IOBI/IH) ra30B, KOJIHYECTBaA BECIIECCTBA, UCIIOJIb30BaTh CUCTEMHBIC
XUMHYCCKUC 3HAHUA I NPHUHATHA pGIHGHI/If/'I B KOHKPCTHBIX
JKU3HCHHBIX CHUTyalUAX, CBA3AHHBIX C BCHOIECTBAMU W HX

IIPUMEHEHUEM.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOKCKA, aHaJN3a U
MHTEPIIPETANH
nHpopManuu u
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAIIBHON
NesITeNbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOT'0 O3HAHUS:
- c(OpMHPOBAHHOCTh
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HayKd U OOILIECTBEHHOM NPAKTUKH, OCHOBAHHOIO Ha
JManore  KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHMIO

MHPOBO33PCHHA,

CBOET0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEPUIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKON
KyJbTYpbl KaK CpEICTBAa B3aWMOJICUCTBUS MEXKIY
JIOIbMU Y MMO3HAHUS MUDA;

- OCO3HaHWE LEHHOCTH HAay4YHOH JESITEIbHOCTH,
TOTOBHOCTh OCYILIECTBIATH MIPOEKTHYIO u
HCCIIEIOBATENIbCKYIO JAEATEIIbHOCTh UHAUBUYAIbHO U
B IpYIIIE.
OBJagenue

YHHMBEPCAJIbHBIMH Y4eOHBbIMHU

MMo3HAaBaTECJIbHbBIMHU )]BﬁCTBI/lHMI/[Z

- YMCTh IUJIAaHUPOBATHL U BBIINIOJIHATDH XUMHYECKHI OKCIICPUMCHT

(mpeBpallleHuss OPraHUYECKUX  BELIECTB IPU  HArPEBaHUH,
MOJlyYeHUE JTHJIEHA W H3Y4YCHHE €ro CBOWCTB, KaueCTBEHHBIC
peakiuu Ha  albJerujbl, Kpaxmaj, VYKCYCHYIO KHUCIOTY;

JieHaTypanus OeJKOB IIPU HarpeBaHUM, LIBETHbIE PEAKLIUU OENIKOB;
MIPOBOJUTH PEAKIIMM HOHHOTO OOMEHA, ONPEAEIATh CPely BOAHBIX
pacTBOpPOB, KAauE€CTBEHHbBIE pEaKIMM Ha cCyinbdaT-, KapOOHAT- U

XJIOpU-aHUOHBI, Ha KaTHuoOH AMMOHUS, peuarb

OKCIEpPUMEHTAIbHBIE  3aJaud 1o TemaMm "'Meramisl" u

"Hemerannsl") B COOTBETCTBMM C  MpaBWJIAMH  TEXHUKHU
0€30MacCHOCTH IpU OOpaIlleHUH ¢ BEIeCTBAaMU M J1a0OpaTOPHBIM
0o0OpyJOBaHUEM;  MPEACTABIATH  PE3YNbTaThl  XMMHUYECKOTO
JKCHEepUMeHTa B (hopMe 3alucH YpaBHEHUH COOTBETCTBYIOIIMX

peakiuii 1 GopMyITHPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTaTOB;




B) padorta ¢ undopmManmeii:
- BJAJeTh HABBIKAMU TIOJY4YeHHUS HH(pOpMaruu u3
UCTOYHUKOB  pasHbIX

THIIOB, CaMOCTOATCIIbHO

OCYIIECTBIISATh TOUCK, aHAJIW3, CUCTEMATHU3AIUI0 U
UHTEPIIPETAMI0 HUHPOPMAIIMKM PA3TUYHBIX BHIOB U
dbopM npencTaBieHUS;

- CO3/1aBaTh TEKCThI B Pa3IUYHbIX opMaTax C yueToM
Ha3Ha4YeHUs: MHQOpPMAIMM U LEJIeBOW ayauTOpHH,

BbIOMpass ONTUMalbHYIO (OpPMY MpEACTABICHUS U

BHU3yaJIu3aluu;
- OLIEHUBATh  JOCTOBEPHOCTb, JIETUTUMHOCTh
uH(pOpMaIlMK, €€ COOTBETCTBHEC IPABOBBIM U

MOPAJIbHO-3THUYCCKUM HOpPpMaM;

- HCIOJIb30BaTb CPCACTBA I/IH(i)OpMaI_II/IOHHBIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B PCILICHUHA
KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX n

OpTraHHU3allMOHHBIX 3a/la4 C CO6J'IIOI[CHI/ICM Tpe60BaHHI>i

SPrOHOMHMKH, TECXHUKN 6630HaCHOCTI/I, TUT'CHBI,
pecypcocOepekeHus, PaBOBBIX M 3TUYCCKUX HOPM,
HOpM MH(POPMAIIMOHHOMN 0€30TacHOCTH;

- BJaACTb HAaBBbIKAMH pacCliO3HaBaHWAg W 3allWUTHI
0e30macHOCTH

uHpopmauuy,  HMHGOPMAIMOHHON

JIUYHOCTH.

- YMETb aHAIM3UPOBATH XUMUYECKYI0 HHPOPMALIUIO, TIOTYIaeMYIO
U3 pa3HBIX MCTOYHHUKOB (CPEICTB MAacCOBOW HMH(MOpMAIMH, CETh
Wnurepuer u apyrue);

- BJIAJIETh OCHOBHBIMHM METOAAMHU HAYYHOTO MO3HAHHS BEUIECTB U
XVUMHAYECKHX SIBJICHUH (HAOJIIOJCHUE, W3MEPEHHUE, IKCIEPUMEHT,
MOJICJTUPOBAHUE);

- yMETh TPOBOJUTH pACUEThl MO XUMHUYECKAM (GOpMyIaM u

YPaBHEHMSAM  XMMHUYECKMX  pPEaKUMi C  HCHOJIb30BAHUEM
(GU3NYEeCKUX  BENWYHMH,  XapaKTepPHU3YIOIIMX  BEHIeCTBA  C
KOJIMYECTBEHHOW CTOpPOHBI: Macchl, o0beMa (HOpMajbHbIE

YCJIOBI/ISI) ra30B, KOJIHYCCTBA BCIICCTBA, UCIIOJIb30BATh CUCTCMHBIC
XUMHYCCKUC 3HAHUA I NPHUHATHA pCIHGHI/If/'I B KOHKPCTHBIX
KHN3HCHHBIX

CUTyalludX, CBA3aHHBIX C BCIICCTBAMU U HUX

IIPUMCHCHHUCM.

OK 04. O¢pdexTnuBHO

B3aWMO/IENCTBOBATh U

- TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATCIIbHOCTU U
CaMOOIIPEACTICHUIO,

- YMETh IUIAaHMPOBAThb U BBINOIHATH XUMHUYECKMM SKCIEPHUMEHT
(npeBpateHus BEILIECTB

MMOJIYUCHHNEC OTHUJICHA W H3YUCHHUC Cro CBOI\/’ICTB, Ka4€CTBCHHBIC

OpTraHUYCCKUX npu Harp€BaHuu,




paboTaTh B KOJUICKTHBE
1 KOMaH/Ie

- OBJIQJICHUE HaBbIKAMU Y4€OHO-HCCIIEI0BATEIbCKOM,
IIPOEKTHOM U COLUATIbHOM IEATEIBHOCTH.

OBJaanenue YHHBEpPCAJIbHbIMH
KOMMYHUKATHBHBIMU J1eCTBUAMM:

0) coBMecTHAs1 1eATeIbHOCTD:

- IIOHMMaTh M  HCIOJb30BaThb  IPEUMYIIECTBA
KOMaHTHOW ¥ MHAWBUIYaTbHON PaOOTHI,

- TpUHUMATh IEJIM COBMECTHOM JI€SITEIbHOCTH,
OPraHU30BbIBaTh U KOOPJAMHHUPOBATH ACHUCTBUS IO €€
JOCTUKCHUIO: iaH JICHCTBHI,
pacnpenenar pojaud C YYETOM MHEHUM YYaCTHUKOB

00CyXJ1aTh pe3ylbTaTbl COBMECTHOM paboThI;

COCTaBJIATH

- KOOPAWMHHUPOBATH W BLIIIOJIHATDH pa60Ty B YCJIOBHAX

pPCaJIbHOIO, BUPTYAJIBHOI'O H KOM6I/IHI/IpOBaHHOFO
BSaHMO,HCﬁCTBHH;
- OCYLICCTBIIATDH IIO3UTHUBHOC CTPATCTUYICCKOC

MOBEJCHUE B pA3JIMYHBIX CHUTYalHsIX, THPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
Oejaaaenue
JeHCTBHSIMM
r) NpUHATHE ceOsl U APYTrUX JIIO/ei:

- IPUHUMAaTh MOTHBBI U apIYMEHTHI APYTUX JIOJeH pu

YHUBEPCAJIbHBIMH PEryjassiTUBHBIMUA

aHaJIN3€ PE3YJIBTATOB JIEATEIbHOCTH;
- TIpU3HABaTh CBOE IPAaBO U INPABO APYTUX JIOACH Ha
OLIMOKM; - pa3BUBaTh CHOCOOHOCTh MOHMUMATh MHp C
HO3UIIMU IPYTOTO YeJIOBEKa.

peakuuu Ha  amblIerujabl, KpaxMmal, YKCYCHYIO

JeHarypanus OeJIKOB MPH HarpeBaHUM, [IBETHBIC PEAKITUH OCITKOB;

KHCIIOTY;

MIPOBOJIUTH PEAKLIUH MOHHOTO 0OMEHa, ONPEACsATh CPeay BOIHBIX
pacTBOpOB, KaueCTBEHHbIE peakluu Ha Cyib(ar-, KapOOHAT- H
XJIOpUJI-AaHUOHBI, Ha KaTHOH
SKCIIEPUMEHTAJIbHBIE  3aJlaud
"Hemeramnbl") B COOTBETCTBUM C  IIPaBUJIAMH

0€30MacHOCTH MPH OOpalIeHUH C BEIIeCTBAMU M J1TAOOPATOPHBIM

AMMOHMHA, peuiaTb

no TteMmMamM "Metamiel" U

TCXHUKHU

o0opyI0oBaHUEM;
JKCHepuMeHTa B (hopMe 3alucCH YpaBHEHHH COOTBETCTBYIOIIMX

MMpeaAcCTaBJIATH PE3YIbTAaThI XUMHUYECKOI'O

peakuuii ¥ GopMyIUPOBATH BHIBOJIBI HA OCHOBE 3THX PE3yIbTATOB.




OK 07. CopnelicTBOBaTh
COXPaHEHHIO
OKpY>Karollen Cpebl,
pecypcocOepexeHuIo,
MPUMEHSITh 3HaHUSI 00
M3MEHEHUHU KIIUMaTa,
TIPUHIIMIIBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsIX

B obactu 9KOJOTUYCCKOIo BOCIIMTaHHA: -

Cc(OPMHPOBAHHOCTh ~ HKOJIOTUYECKOH  KYJIBTYPHI,

IIOHUMAaHUC BIIMSHUWA COIIMAJIbHO-3KOHOMMUYCCKUX
MPOLECCOB HAa COCTOSHUE MPUPOAHOM U COLMAIBHOMU
cpenpl, r7100aJbHOTO

JOKOJOTHYCCKHX

OCO3HaHUe xapakrepa
npobiemM; - IUIaHUPOBaHUE U
OCYILIECTBJICHUE JEHUCTBUU B OKpY)KalOIIEH cpeae Ha
OCHOBE 3HaHMs IeJied  YCTOHYMBOTO  Pa3BUTHS

YeJI0BEYECTBa; AKTMBHOE  HENPUATHE  JICHCTBUM,

MPUHOCSIIMX BpPEIl OKpYyXKaromiehd cpene; - YMEHHE
MPOTHO3UPOBATh HEOJIATONPUSITHBIE HIKOJIOTUUYECKUE
JIeHCTBH,

MOCJICACTBUA MMpeaANpUHUMACMBIX

npcaoTBpaliaTb Hux, - PaCIIupCHUC OIIBITa
JeATEeILHOCTH DKOJIOTHUYECKOM HaIIpaBJICHHOCTU, -
OBJIaICHUC HaBbIKAMU y‘Ie6HO'I/ICCJ'IeI[OBaTeJ'ILCKOI7I,

HpOGKTHOﬁ U COIMaIbHOM JACATCIIbHOCTH,

- chopMHpOBaTh MPEACTABICHUS: O XUMHUYECKON COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KApTUHBI MHPA, POJIM XUMHUH B MO3HAHUH
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (QYHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOIUMOM TSI
pelIeHUs MPAKTUYECKUX 3a7ad U SKOJOTHYEeCKH OOOCHOBAHHOTO
OTHOLLIEHUSA K CBOEMY 3JO0pPOBBIO U IPHUPOJHOU Cpene; - yMETh
coOroAaTh MpaBuiia SKOJIOTHUECKHU 11eJIeCO00pa3HOro MOBEICHUS B
OBITY M TPYAOBOH JEATENBHOCTH B LIEISX COXPAaHEHUS CBOETO
310pOBbSl M OKPYXKAIOIIEH MPUPOJHOM CpEIbl;
ONACHOCTb BO3JCHCTBUS HAa JKMBBIE OPraHU3MBbI OIPEIAEIECHHBIX

YUUTBIBATH

B€IICCTB, ITIOHHUMasA CMBICJI IIOKa3aTclIsd HpGI{GHLHOﬁ I[OHYCTHMOﬁ
KOHLCHTpAIKH.
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2. CTpyKTypa M coaepxanue 001eo0pa3oBaTe/IbHOH TUCHUILTHHBI

2.1. O0beM JUCUUILJIMHBI U BUbI Y4e0HO# padoThl

Buj yueOHoi1 padoThI

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHON NPOrPaMMbl JHCHUTINHBI

74

B T.4.

1. OcHoBHOeE coaepkaHHe

B T. 4.:

TEeOpeTu4ecKoe o0ydyeHue

60

MMPAKTUYCCKUC 3aHATUA

12

camocrosTenpHas padora k [TA

2. lIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJleP:KaHue (COAepKaHue
MPUKJIAJTHOT0 MOYJIsA)

BT. Y.:

TCOPETUYCCKOC O6yLICHI/Ie

MMPAKTUYCCKUC 3aHATUA

WHIMBUIYAIbHBIA IPOCKT (Oa/Hem)

Ja

ITpomexyTounas arrectanus (1uddepeHIMPoOBaHHbII 324€T)
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2.2. TemaTu4ecKuil IJIaH U COAePKAHMeE TUCIUIINHBI

HauMmeHnoBanue Conep:xanue yueOHOro MaTepuasia, NpakKTu4eckue padorbl, CAMOCTOSITeILHAsA padoTa O0beM yacoB | DopmupyemMble
pa3/iesioB U TeEM 00y4aloIuXCs (eciu npedycmompeHsl) KOMIIeTeHIIMH
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHH 13
Tema 1.1. Conep:kanue y4eOHOT0 MaTepHuaJia
Crpoenue atoMoB. | Xumudeckui dyieMeHT. AtoMm. COCTaB aTroMa, U30TOIbL. DICKTPOHHASE 000JI0UKa. DHEPreTHYCCKHE 3 OK 1; OK 2
[Tepuoanueckuit YPOBHH, IOJyPOBHH. ATOMHBIE OpOuTanu, S-, pP-, d-, f-amementer. OcobeHHOCTH pacIpeaeICHHS
3aKOH U AJIGKTPOHOB 11O OPOUTAIISIM B aTOMaX MaJbIX M OOJBIINX MIEPHOIOB. DIIEKTPOHHAS KOHPHUTYpaIus
[Tepuonuueckas aroMoB. llepuonuueckuii 3akoH u Ilepuonuueckas cucrema xumuyeckux siemeHtoB J[. U.
cHucTeMa MenneneeBa. CBsi3b nmepuoandeckoro 3akona u [lepuoanueckoil CUCTEMbI XUMHUUECKHX JIEMEHTOB
XUMHYECKHUX C COBPEMEHHOM TEOpUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX
3JICMCHTOB 9JIEMEHTOB 1 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIESCTB 110 TPYIIIaM U TIepHUoiaM. 3HAUCHHE
.M. Menneneesa | mepuoAHMYECKOro 3aKOHA U CUCTEMbI XUMUYeckuXx 3neMeHToB J[.M. MenaeneeBa B pa3BUTUH HAYKH.
JIeMOHCTpallMu:
Bunbr Tabnun «lleproanyeckas cucrema xumMmuueckux dnemeHToB JI.M. MeHnneneeBa»
Tema 1.2. Coaep:xanue yue0HOro MaTepHuaJia
Crpoenue CrtpoeHue BellecTBa. XuMU4ecKas CBsA3b. Byl (KoBaJleHTHasI HEMOJSIpHAsL U MOJIsIpHAsi, HOHHAS, 4 OK 1; OK 2
BCIIIECTBA. MeTaJUIMYecKas) © MEXaHU3Mbl 00pa30BaHUs XUMHUYECKOH CBs3U (0OMEHHBIN U JJOHOPHO-
MHuoroo6pasue akmenTopHeii). Bomopomnas cBs3b. BaneHTHOCTh. DnekTpooTpurareabHocTh. CTeneHb
BEIIECTB okucneHus. Katnonsl 1 aHOHBI. BeliecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.
3aK0oH OCTOSIHCTBA COCTaBa BEIIEeCTBA. T UMbl KPUCTAUIMUECKUX PEIIETOK M CBOMCTBA BEIIECTB.
[loHsiITHE O TUCTIEPCHBIX CUCTEMAX.
Tema 1.3. Copepxanue yueOHOIro MaTepuasa
XuMHuyeckue Xumudeckast peakiwst. Kimaccudukarust XuMIUYecKrX peakiiii B HeOPraHUYECKOM M OPraHMIeCKON XUMUH. 3aKOH 5 OK 1; OK 4
peakuumn COXpPaHEHHsI MACChI BEIIECTB; 3aKOH COXPAHEHMs M PEBPALLICHHS] SHEPIVN TPU XUMUUYECKHX PEAKLISIX.

CKOpOCTh PEaKIIHH, €€ 3aBICUMOCTb OT PaTMYHBIX (pakTopoB. OOpaTUMBbIe PEaKii. XUMHUUECKOE PAaBHOBECHE.
@DaKTOpBl, BIMAIOIME HAa COCTOSIHUE XUMUYeckoro paBHosecusl. [Ipymimn Jle Ilarense. Onexrponmiyeckast
nuccormaryst. CutbHbIE B CllaOble AMeKTporiThl. Cpezia BOIHBIX PAcTBOPOB BEIECTB: KUCIas, HEUTpaTbHas,
mierouHas.  Bomopormubii  mokazarens  (pH)  pactBopa.  Peakim  voHHOro  ooMena.  OKMCTMTENBHO-
BOCCTAHOBUTEJIbHBIE peakivi. [loHsTie 00 27eKTpoim3e paciviaBoB M pacTBOpoB coneid. [Iprmenenne
WIEKTPOIIN3A.

IIpakTnyeckue 3aHsATHS
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TPOBEICHUE PEAKIMIA HOHHOTO OOMEHa,
OMpEJIENICHHE CPEJIbI PACTBOPOB BEILIECTB C MOMOIIIBIO YHUBEPCATHHOTO MHMKATOPA.

Pa3jnen 2. Heopranmuyeckasi xumusi 17
Tema 2.1. Merawnl | Conep:kaHue Y4eOHOT0 MaTepHaja
[Nonoxxenne wmerawioB B lepuomideckoii crcteMe XuMHYECKMX 27eMeHTOB. OcOOCHHOCTH  CTPOCHUS 5 OK 1; OK 2; OK4
AMEKTPOHHBIX 000JIOUEK aToMOB MeTauioB. O0Ime (hH3IIecKre CBOMCTBa MeTaUIoB. | [prMeHeHre MeTaioB B
ObITY, Iprpo7Ie U TeXHUKE. CIUIaBbI METALIOB. DJIEKTPOXUMHUYECKUN P HAPsDKEHHMI MeTaruioB. OOIIIHE CIIOCOObI
niomydenmst MeTaruioB. Kopposust MetasioB. CriocoObl 3a1AThI OT KOPPO3HK.
OO1mast xapakreprcTiKa MeTawioB TaBHeIX momrpyrm ([A-rpymma, [A-rpyrma) [lepuomideckoii crcTeMbl
XAMUYECKHX 2JIEMEHTOB. AJTFOMUHMIA. AM(OTEpHBIE CBOMCTBA OKCHIIA M TUIIPOKCHIIA ATTFOMUHHSL.
OO1mas xapakTeprucTika MeTawioB 1obounbx nomrpyrn (b-rpymm) Ilepuommueckoii crcTeMbl XUMITYECKHX
ATIEMEHTOB: ME/Ih, IIMHK, XPOM, skesie30. BaxkHeiiime coeMHeH st METaIOB (OKCHJIBL, THIPOKCHIBL, COJA).
IIpakTHyeckue 3aHATHS
Pemenne skcriepuMeHTAIBHBIX 337124 10 TeMe «MeTabDy. 1
Tema 2.2. Copneprxanue yuyeOHOIo MaTepuasia
HemeramnL. [lonoxxenne nHemetawioB B Ilepuomyeckoil cucreme xumudeckux siemeHtoB JI.M. MenneneeBa u 7 OK 1; OK 2; OK4
OCOOEHHOCTH CTPOCHUST aTOMOB. DH3HIUECKHE CBOMCTBA HEMETAIIIOB. AJUIOTPOIHS HEMETAIIOB (Ha IpUMepe
KHUCIOposa, cepbl, (hochopa U yrieposa). XMMUUECKUe CBOWCTBA BAKHEHIIINX HEMETAIOB (TAIONEHOB, CEPbI,
a3ota, ocdopa, yriiepona u kpemaust). Okcuipl HemeTanioB. Kucioponconepskariue KucioTsl. BomoposHsie
COCJIMHEHHS] HEMETAJIJIOB.
IpakTHyeckue 3aHATHSA
Pemenue skcrepuMeHTaIbHBIX 33a4 10 TeMe «HemeTamibiy. 2
PacueTs! macchl BemecTBa Wi 00beMa ra30B 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WITH
00BbEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIECTB.
Tema 2.3. Copneprxxanue y4yeOHOIro MaTepuasa
Ca3b Heopranuueckne M opraHudyeckue KUCIOTbl. HeopraHumyeckue M OpraHMYECKHE OCHOBAHMSL. 2 OK 1; OK 2
HEOPraHM4eCKuX U | AM(poTepHbIC HEOPTaHWIECKUE U OPraHMYeCKHe CoeqMHEHHs. | eHeTnecKkas CBsS3b HEOPraHMIECKUX
OpraHuYecKux U OPraHUYECKHUX BEILIECTB.
BEIIECTB
Pazgen 3. Xumus u :Ku3Hb 4

Tema 3.1.

| Conepianne yuebHoro matepuana
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XUMUS U )KA3HD

Ponp xumum B o0ecre4eHUM HKOJOTMYECKOM, SHEpreTHYecKod M MUILEBOM Oe3omacHoCTH,
pa3BUTUN MeAULUHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BELIECTB U XUMUUECKHUX PEAKLIUM.
[IpencraBiaenus o0 OOIIMX HAy4YHBIX MPHUHLUIAX MPOMBIIUIEHHOTO MOJYYEHHUs BaKHEHIIMX
BELIECTB (Ha IpUMepax IPOU3BOJCTBA AMMHAKA, CEPHON KMCIIOTHI, METAHOJIA).

YenoBek B MHpeE BEIIECTB, MAaTEPHAJIOB U XUMHUUECKUX PEAKLUN: XUMUS U 3]I0pPOBbE UEIIOBEKA;
NpaBUjia WCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENapaToB; IpaBuiIa OE30MaCHOr0 HCIOIb30BAHUS
npenapaToB ObITOBOM XMMHHU B IOBCEIHEBHOM JKU3HU. BpITOBassXMMU4eCKas IpaMOTHOCTb.

OK 1; OK 2; OK7

KonTtpoJsbHasi pabora 3a 1 cemectp 2
Pazjnen 4. Opranunyeckasi XuMusi 24
Tema 4.1. Copneprxanue yueOHOIro MaTepuaJa
Knaccudukanus, IlosiBneHne u pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak HayKu. [Ipeamer opranndeckoit xumun. Mecro 4 OK 1
CTPOEHHE U U 3HaYCHHE OPraHMYeCKOW XUMHUHM B CHCTEME €CTECTBEHHBIX HAyK. XHMMHUYECKOE CTPOEHHUE KaK
HOMEHKJIATypa HOPSAJIOK COEAMHEHUSI aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJIEGHTHOCTH.
OpPraHUYECKUX OCHOBHBIE MOJIOKEHHUS TEOPHUM XUMHUYECKOTO0 CTPOCHMsS OpraHMYecKHX coeauHeHuil A.M.
BEILIECTB bytneposa.

VYraepoaHblid CKeIeT OpraHuuecKo MOJIEKYIbl. 3aBUCUMOCTh CBOWCTB BELIECTB OT XMMUYECKOTO

cTpoenust Mosekyn. M3omepus u uzomepsl. [lonstue o pyHkunoHansHOU rpynme. Paaukai.

[TpuHIMOBl KIacCUPUKALMKU OPraHUYECKUX COeIMHEHMHA. MexayHapoJHas HOMEHKJIAaTypa |

MPUHLINUITBI HOMEHKJIATYPbl OPraHUYECKUX COEAMHEHUH.

[TonsiTHE 00 a30TCOAEPIKAIINX COETUHEHHSX, OMOIOIMYECKH aKTUBHBIX BelleCTBaX (yrJIeBO/AaX,

KUpax, OenKax U Jp.), BRICOKOMOJIEKYJISIPHBIX COETMHEHUAX (MOHOMED, MOJIUMED, CTPYKTYpPHOE

3BEHO).

IIpakTHyeckue 3aHATHSA 2

HomeHknarypa opraHMuecKux COEJUHEHUH OTAEIbHBIX Ki1accoB. COCTaBIIEHUE TIOJIHBIX U

COKpAILIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BELIECTB OTAENbHBIX KJIACCOB, UCIOJB3YS X

Ha3BaHMs 110 CHCTEMATHYECKON U TPUBHAJIbHONW HOMEHKJIATYPE.
Tema 4.2. Copnepxxanue y4yeOHOIro MaTepuasa
CBolicTBa OU3NKO-XUMUYECKHUE CBOMCTBA OPraHMYECKHX COCTUHEHHH OTAENbHBIX KJIaccoB (OCOOEHHOCTH 10 OK 1; OK 2; OK4
OpPraHUYECKUX KJIacCU(UKALMU U HOMEHKIJIaTyphl BHYTPH Kjacca; TOMOJIOTHUYECKUH psan U olmas dopmyina;
COEIMHEHU N U30MepHst; pU3NUECKUe CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI IMOTyUEHUS ):

— MpeJeNibHbIE YTIEBOIOPOIbI (aJIKaHbI U UKJIOATIKaHbl). 'opeHne MeTaHa Kak OJMH U3 OCHOBHBIX
UCTOYHHUKOB TelJla B TPOMBIIUIEHHOCTH U ObiTy. CBOWCTBa NPUPOAHBIX YIJIEBOIOPOJIOB,
HAaxO0JKJICHUE B IPUPOJIE U TPUMEHEHUE AIIKAHOB;
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— HempeneNbHble (aJKEHBI, aTKUHBl U ANKaJUEHbl) U apoOMaTHYeCKHe YIieBoAopoisl. ['opeHue
AlEeTUJIEHA KaK HCTOUYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHU JJIsl CBAPKU M PE3KU METAJIOB

— KHCIIOpOJICO/IepKAIMe COeTUHEHUS (CIHUPTHI U (EHOJBbI, KapOOHOBBIE KHUCIOTHI U 3(PUPHL,
aJIbJIETU/IbI ¥ KETOHBI, KUPBI, YII1eBoAbl ). [[pakTHueckoe NpuMeHeHUe ATUIIEHTJIMKOIISL, [IMLIEpUHA,
denona. [Ipumenenue dopmanbaeruaa, aneraibJeruaa, YKCYCHOM KUCIOTHL. Mblia Kak colu
BBICHIMX KapOOHOBBIX KHCIOT. MoOIIME CBOMCTBA MbLIa

— a3oTcoJiepiKallie COoequHEHUs (aMUHBI M aMUHOKHCIOTHI, Oeliku). BbicOKOMOJeKyIspHbIe
COCMHEHUS! (CMHTETUYECKHE M OHOJIOrMYeCKH-aKTHBHBIE). MOHOMEp, MOIUMEp, CTPYKTYpHOE
3BeHo. [lonuMepu3anus 3THIeHa KaKk OCHOBHOE HAIPaBJIEHUE €ro UCI0JIb30BaHUs. [ eHeTHueckas
CBS3b MEXKJY KJIaCCAMH OPraHUYECKUX COEIMHEHUH.

IIpakTH4yeckue 3aHATHS
ITpeBpaiieHus OpraHMYECKUX BEUIECTB IPU HATPEBAHUU.

Tema 4.3.
WNnenrudukarus
OpraHUYECKUX
BEIIIECTB, UX
3HAYEHHUE U
MIPUMCHCHUC B
OBITOBOH U
MPOU3BOJACTBEHHOMN
JEATEIIbHOCTH
yejaoBeKa

Coaep:xanue yue0HOro MaTepHaJia

broopranrdeckue coemaeHns. [IprveHenrne u Ovonorideckast poib YriieBoroB. OKHCIICHHE YITICBOZIOB —
WCTOYHHK 3HEPIUM KUBBIX OpraHmiMoB. OOracTyl npuMeHeHns: aMMHOKUCTOT. [IpeBpartienst OelkoB MUILM B
opraamMe. bronormaeckrie GyHkimm OenkoB. bruonorndeckue (GyHKImM KUpoB. Poib opraHndeckoi XM B
PELIeHNH MPOOJIEM ITHITICBOK OE30ITaCHOCTH.

Porp  opranmdeckolt XMMHUM B PEILICHAM TIPOOJTIEM SHEPreTUUECKOM O€30IMacHOCTH, B Pa3BUTHH MEMIIMHBI,
CO3JIAHUY HOBBIX MATEPHATIOB, HOBBIX MCTOUHHMKOB SHEPIHH (TBTEPHATHUBHBIE HCTOYHUKH SHEprum). OnacHOCTh
BOBICHCTBYSL Ha YKMBBIC OPTraHM3MBI OPraHMYECKUX BEIECTB OTAENBHBIX KIACCOB (YIVIGBOIOPOIpL, CIHPTEL,
(heHOMBI, XJIOPOpraHNYecKre MPOM3BOMHBIE, AMBICTUIBI U Jp.), CMBICT TIOKazaTessl MPENeNTbHO JIOMyCTUMON
KOHIICHTPAIIHIL.

IIpakTUyeckne 3aHATHSA

Nnentudukanus OpraHMYECKUX COEIWHEHUN OTIENbHBIX KJIaccoB (Ha MpUMEpPE allbJeTrujIOoB,
Kpaxmaja, yKCyCHOU KUCIIOTHI, OSJIKOB U T.I1.) C UCIIOIb30BAHUEM X (DPU3HKO-XUMHUYECKHUX CBONCTB
1 XapaKTEPHBIX KAYECTBEHHBIX PEAKIIU.

Jlenarypanus Genka npu HarpeBaHuu. [{BeTHbIE peakiiuu OENKOB.

OK 1; OK 2; OK4

Pa3nes 5. Kunernueckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX pPeaKIui

Tema 5.1.
CxopocTb
XUMHAYECKHAX
peaKuui.
Xumudeckoe

Conep:kaHue y4eGHOr0 MaTepuasa

CKOpOCTb peakiiiy, €€ 3aBUCUMOCTh OT PA3IUYHBIX (PaKTOPOB: MPUPOIbI PEATUPYIOIINX BEILECTB,
KOHIIGHTpAllUN pearupyrollux BEIIECTB, TEMIEPATYphl U ILIOIMIAN PEAKIMOHHOW MOBEPXHOCTH.
TennoBble 3¢ GeKThl XMMUYECKUX peakIuil. JK30- U dHAOTepMHUUEcKue, peakuuu. OOpaTuMoCTh
peakiuii. XUMHYECKOE PaBHOBECHE M €ro CMEIIEHHE MOJl JEHCTBHEM pa3In4HbIX (aKTOPOB

OK 1; OK 2
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PaBHOBCCHC

(KOHLIEHTpalMs PEeareHTOB WIM NPOAYKTOB pPEaKLUH, JaBlIeHHE, TeMIleparypa) A CO3JaHMs
ONTUMAaJIbHBIX YCIOBUM IPOTEKaHUs XUuMU4YeCKuX npoueccos. [Ipunnun Jle [latense.

Pasjen 6. PacTBopbl 6
Tema 6.1. Copaepxxanue yueOHOIro MaTepuasa
Hownstre o PactBopenue kak pu3uko-xumMuieckui nmporecc. PacrBopsl. CriocoOb! MPUTOTOBIEHUS PACTBOPOB. 2 OK 1; OK 2; OK7
pacTBopax PactBopumocTs. MaccoBas 110yisi pacTBOpEeHHOro BemiecTBa. CMBICH TMOKa3aTels MpeaebHO

JOMYCTUMOW KOHLIEHTPALlUM U €ro HCIOJIb30BAHHE B OLIEHKE 3KOJOTHYECKOW Oe30MacHOCTH.

[IpaBuia 3KOJIOTHYECKH 1IeTeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM JAEATEIBHOCTH B LIEIAX

COXpaHEHUsSI CBOETO 370POBbsl U OKPYXKArOIIeW MPUPOAHON Cpebl; OMacHOCTh BO3JEHCTBUS Ha

JKUBBIE OpTaHU3MbI OMPEICTICHHBIX BEIIECTB. Pelenrne mpakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX

3aJJaHUI Ha PacTBOPBI, UCIOJIb3yeMbl€ B OBITOBOM U MPON3BOACTBEHHO 1€ATEIHHOCTH YeJIOBEeKa
Tema 6.2. Copneprxanue y4yeOHOIro MaTepuasia
Uccnenosanue [IpurotoBienue pactBopoB. JleiicTBUs Hajm pacTBopamMu. HaxokjaeHue MaccoBOW J0JU 2 OK 1; OK 2; OK4
CBOMCTB PacCTBOPOB | paCTBOPEHHOT'O BEIIECTBA B pacTBOpe (B %) M MOJIIPHON KOHIIEHTPAIIHH.

IIpakTH4yeckue 3aHATHS

[Ipurorosnenue pacTBOpoB 3aJaHHON (MaccoBOil, %) KOHIIEHTpALUU. 2

Pemenue 3aa4 Ha omnpesesieHne KOHIIEHTPAIlUU pacTBOPOB
CamocrositesbHas padora k [TA 2
JAudpepeHunpoBaHHbIN 3a4eT 2

Hroro: 74
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3. YcioBus peaju3anuu NporpaMmbl 0011e00pa3oBaTeIbHON JUCHUILTHHBI
3.1. TpebGoBaHusi K MUHMMAJLHOMY MAaTePHUATbLHO-TEXHUYECKOMY
o0ecne4eHn 10

Peanuzanus nporpaMmbl TUCHUITUHBI TpeOyeT HAIUYUs y4eOHOTo KaOMHeTa
€CTECTBEHHO-HAYYHBIX JUCIUILIUH.
Ob6opynoBanue yaeOHOr0 kaObWHeTa (HarJIAIHbIE TTOCOOMS):

— HaOOPBI MIAPOCTEPIKHEBBIX MOICNICH MOJIEKYI,
—  MOJEJIM KPUCTAJUTMYECKUX PEIIETOK,
—  KOJUIEKIIMHU MPOCTHIX U CIOKHBIX BEIIECTB W/WIIA KOJUIEKIIUU MTOJIUMEPOB,
—  KOJUIEKIMS TOPHBIX TOPOJ U MUHEPAJIOB,
— Ttabmunua /.M. Menneneena,
— y4deOHbIe QUITBMBI,
— uudpoBbie 00pa3oBaTEIbHBIE PECYPCHI.
TexHuueckue cpecTBa 00yUeHUsI:

— KOMITBIOTEP C YCTPOMCTBAMH BOCTIPOU3BEICHHS 3BYKa,
— TIPUHTED,
— MYJIbTUMEIUA-TIPOSKTOP C IKPAHOM,
— MYJIbTUMEIUHHAS JTOCKa,
— YKa3Ka-Npe3eHTEP IS MPE3EHTALNMN.
JlabopaTopHoe 000pyaI0BaHNUE:!

— MEH3YpKH, I[HUIETKU-KANEIbHUIIBI, TEPMOMETPbI, MHUKPOCKOM,  JIYTIHI,
MpPEIMETHBIE M TOKPOBHBIE CTEKJIA, TUIAHIIETH JJIsi KaleJdbHBIX PEaKIuH,
bunbTpoBasibHas Oymara, NPOMBIBAJIKH, CTEKISIHHbIE TPOOUPKH, PE3UHOBHIC
npoOku, (oHapuku, HAOOp pPEAKTHBOB, CTEKJISIHHBIC MAaJOYKH, INTATHBBI JIJIS
pOOUPOK;
— MEpHbIE IWJIUHAPHI, BOPOHKU CTEKJISTHHBIC, CTYIIKU C TIECTUKOM, (dapPopoBbie
Yaliky, NUHIETH, (UIBTPHl OyMakHbIe, BaTa, Mapiisd, YacoBbIE CTEKIIa,
7a00paTOpHBIE IITATUBBI, CIIMPTOBBIE TOPETKHU, CIIUYKU, TPUOOp IS MOTYUEHUS
razoB (Wiau mpoOHMpKa C Tra300TBOJHON TpYyOKoOil), nepxaTeau sl MPOOUPOK,
CKJISTHKY /TSI XpaHEHUS peaKTUBOB, Pa3/IaTOYHbIC JIOTKH;
— xumudeckue crakansl (50, 100 u 200 mui);
—  IImaTeny,
— THHIICTH;
— MepHble npobupku (Ha 10-20 mu1) u mepHbie koa0bI (25, 50, 100 u 200 mi),
CTEKJISTHHBIC TAJIOUKH;
— WHJIUKATOPHBIC MOJOCKU it onpeaencaus pH u cranmapTHas WHIUKATOpHAs
IIKaJa;
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nunetkn Ha 1, 10, 50 wmu, ™emunuuckue mmmpuikl Ha 100-150 wo,

71ab0opaTOpHbIE W/WIIA aHATUTUYECKUE BECHI, U JIp. TabopaTOpHOE 000pYAOBaHHE.

3.2. MudopmanuonHoe odecrnedenne 00ydeHust

Ilepeyenbr pexkoMeHayeMbIX Y4eOHbIX wu3aaHuid, HHTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JIUTEPATYPbI

OCHOBHBIE HCTOYHUKH

1.

2.

Xumus. 10 knace. ba3ossiii ypoBenb: Yueonuk / B.B. Epemun, H.E. Ky3bpmenko,
B.U. Tepenun, A.A. dpo3nos. B.B. JIyaun. — 2-e uza.. crepeotun. — M.: JIpoda.
2015. - 188, [4] c.

Xumus. bazoeiii ypoBeHnb. 11 ki.: Yueonuk / B.B. Epemun, H.E. Ky3bpmenko,
A.A. JIpo3noB. B.B. Jlyaun. — 2-e u3a.. crepeotun. — M.: [Ipoda. 2015. — 223,
[1] c.: nm.

I[OHOJIHI/ITQJILHLIC HCTOYHHUKMU:

1.

ApnamnukoBa E.W., KazennoBa H.b., Tamm M.E. Kypc opranndeckoit xumuu
JUTSL CTapUIEKIIACCHUKOB U nocTynaronux B BY3s1/ M.: AkBapuym, 1998.

. ApnamnukoBa E.U. COopHuK 33724 110 Heopranudeckoit xumuu: yue6. [locodue

st cTyA.Beicil. yueO. 3aBenenuit/ E.M. Apnamnukosa, I'.H. Mazo, M.E. Tamwm;
nox pex. FO.JI. Tperpaxosa. - M.: U3a. Llentp «Axagemus», 2008.

. 'abpuensa O.C. Jlpicora I'.I'. Xummst 11 kmacc: Meroand. mocobue. — 2-¢ U3 .,

crepeoturn. - M.: [Ipoda, 2003.

. 'abpuensa O.C. OctpoymoB N.I'. Xumus 10 ximacc: Metoaud. mocobue. — 2-¢

u3 ., ucnp. - M.: JIpoda, 2003.

. Epemun B.B. COopnuk 3anay u ynpaxkuenuii no xumuu. [lIkonbusiit kypce. 8-11

kiaccel/ B.B. Epemun, H.E. Ky3smenko. — M.: U3gatenbctBo «Ok3amen», 2007.

. Kopopuienko A.C., KaBepunra A.A., UBanosa P.I'. Xumus: 3amanus ¢ BBIOOpoM

otBeta: 8-9 k1. — M.: 'ymanur. U3n. Lentp «Bmanoc», 2003.

. KoctoycoBa O.}O., Manodeena JI.C. JlabopaTopHblii MpakTUKyM IO OOIIEH

xumun: yueOHnoe nocodue. — M.: DOPYM, 2008.

NHTEepHeT - HCTOYHHUKHU:

. Www.pvg.mK.ru - oumnmana «ITokopu BopoObEBBI TOPBI»
. www.hemi.wallst.ru - «Xumus. O0pa3oBaTeIIbHbIN CAUT JJIS IIKOJLHUKOB)
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3. www.alhimikov.net - O6pa3oBarenbHbIi CAaUT IS IIKOJTLHUKOB

4. www.chem.msu.su - DnekTpoHHast OMOIHOTEKA 10 XUMHUHU

5. www.enauki.ru — uatepHeT-u3zanue s yunrenen « ECTeCTBEeHHbIC HAyKM»
6. www.1september.ru - metonnueckas razeta "IlepBoe ceHTSOps"

7. www.hvsh.ru - sxypraan « XuMus B IIKOJIE»
8. www.hij.ru -«Xumust u )KU3Hb

9. www.chemistry-chemists.com/index.html - anexTponHbIi )xypHAT «XUMUKH U

XUMMUSA»

4. KoHTPOJIb ¥ OlleHKA Pe3yJ1bTATOB 0CBOEHHs 00111e00pa30BaTeIbHOM

AUCHUIIIMHBI

KOHTpOJIL H OIICHKA PC3YJIbTAaTOB OCBOCHHU O6Hl€06p330BaT€HBHOﬁ JUCITHUITIIMHBI

PaCKPBIBAIOTCA

qepes

AUCTUILIMHAPHBIC

pE3YIbTATHI,

HaIIpaBJICHHBIC Ha

(bOpMI/IpOBaHI/IC O6IHI/IX u HpO(bGCCI/IOHEUIBHBIX KOMHGTGHI_[I/Iﬁ I10 pa3aciiaM U TCMaM
COACpKaHUA yqe6H0r0 MaTcpuajia.

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yuyennss | TUnbl OeHOYHBIX MepONPUSTHIA
1 Pazpea 1. DopMyIHpPOBATH
Teoperuueckue 0a3oBble NOHATHS U
OCHOBbI XMMHH 3aKOHBI XUMHHU
1.1 | OK 01 CrtpoeHue aToMoB. Cocrapnars xumuueckue |l. Tect «CtpoeHne aToMoB
OK 02  |[lepuomuueckuii 3aK0H U |(HOPMYIIBI COSTUHEHUN B |XMMUYECKUX DJIEMEHTOB U MIPUPOJA
[lepnoanueckas COOTBETCTBHUH CO XUMHUYECKOH CBSI3N».
CUCTEMa XMMHUYECKUX  |CTENEHbIO OKUCICHUS 2. 3agaHus Ha UCTIOJIH30BAHNE
2JIEMEHTOB XUMHUYECKUX JJIEMEHTOB, |XUMUYECKONH CUMBOJIMUKHU U
J.N. Menneneena HUCXOJISl U3 BAJICHTHOCTH M |Ha3BaHUI COCTMHEHMM 110
AJIEKTPOOTPHULIATEILHOCTHU. [HOMEHKIIATYpE MEKyHAPOIHOTO
CO103a TEOPETUYECKON 1
MPUKIATHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUM TSI
COCTaBIIEHUS] XUMUYECKUX (POopMyIT
COEIMHEHUH OTAENbHBIX KJIacCOB.
XapakTepus3oBaTh 3. [IpakTrueckue 3amaHus Ha
XUMHUYECKHE IEMEHThI B |yCTAHOBJICHUE CBSA3H MEXKIY
COOTBETCTBUU C UX CTPOEHUEM aTOMOB XUMHUYECKHX
MOJIO)KEHHUEM B AJIEMEHTOB U MEPUOIUNIECKIM
NEPUOANYECKON CUCTEME |M3MEHEHUEM CBOWMCTB XMMHUECKUX
XUMHUYECKHX JJIEMEHTOB  |3JIEMEHTOB U UX COEJMHEHUN B
JI.1. MenaeneeBa COOTBETCTBHUM C MOJOKEHUEM
IIepnonnueckoi cucreme.
1.2 | OKO0l |CrpoeHue BeriecTna. Knaccugunuponatsb 1. Tect «OcobenHOCTH
OK 02 MHoroo6pasue BeecTB |HEOPraHnIeCKUe XUMHYECKHX CBOMCTB OKCHJIOB,

BC€IICCTBA B COOTBCTCTBUU

KHCJIOT, OCHOBaHHM, aM(pOTEPHBIX
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHust

Tunbl OEeHOYHBIX MEPONIPUATHIA

C UX CTPOCHHUCM.

TUAPOKCHJIOB U COJIEH».

2. 3aja4u Ha pacyeT MacCOBOM
J10JIM (Macchl) XMMHUYECKOTO
aJIeMeHTa (COSMHEHNS) B
MoJIeKyJie (CMech).

3. IlpakTuueckue 3a7aHus Mo
KJaccu(uKaluu, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPTaHMYECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB.

1.3

OK 01
OK 04

XuMmudeckue pE€aKknuu

CocCTaBIATh peakiuu
COCIMHEHMUS, PA3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHCIIMTEIBHO-
BOCCTaHOBUTEIIbHbBIC
peakiuu

1. 3amauu Ha cocTaBIECHUE
YPAaBHEHUU PEaKLIUN:

— COeIMHEHUS, 3aMEICHU,
pa3JioxeHus, 0OMCHa,

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKITUH C
HCIIOIL30BaHHEM METOIa
AJICKTPOHHOTO OaJlaHca.

2. 3a/1auu Ha pacyeT Macchl
BEIISCTBA MM 00BbEMA

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WiH 00bEMY
OJIHOTO M3 YYacTBYIOIIUX B
PCaKIUU BEIICCTB.

3. [IpakTrueckue 3aHATHS -
IIPOBEICHUE PEAKIIUI HOHHOIO
oOMeHa; onpezeNieHue Cpebl
PacTBOPOB BEIIECTB C IIOMOIIBIO
YHHUBEPCATHHOTO WHIUKATOPA.

Paznen 2.
Heopranuueckas
XUMHS

HccaenoBarb cTpoeHue U
CBOIiCTBA
HEOpraHMu4ecKUuX
BeLIECTB

KonTposbHnas paGora
«CBOMCTBa HEOPraHMYECKUX
BellecTB)

2.1

OK 01
OK 02
OK 04

Mertamwibl

HaszbiBaTh dusnueckue
CBOMCTBA METAJIJIOB,
CHOCOOBI UX MOJTYYECHHUS.
YcranaBauBaTh
3aBUCUMOCTb XUMUYECKHUX
CBOMCTB METAJIJIOB OT UX
PacroIOKEHUS B
MIEPUOTUYECKON CUCTEME
XAMHYECKHX DJICMEHTOB
J.. Menneneena.

1. Tect «XuMUUECKHE CBOMCTBA
METAJIJIOB.

2. 3agauM Ha pacyeT MacCOBOU
JI0JIU (MacChl) XUMHUYECKOTO
aMeMeHTa (COSUHEHNS) B
MOJICKYJIe (CIUIaBe).

3. [IpakTuueckue 3a7aHus Ha
OonpeaeIeHne XUMHYECKON
aKTUBHOCTH METAJIOB B
3aBUCUMOCTH OT UX PACTIOJIOKECHHS
B [IEPUOIMYECKON cUCTEME
XUMUYECKHX 3jieMeHToB [[. 1.
MeHaeneena.

4. TlpakTH4eCcKre 3aHsTHS -
Pemenue skcnepuMeHTAIbHBIX
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Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrar 00ydenusi | TWnbl olleHOYHBIX MEePONIPUATHIA
3az1a4 1o teme «Meraiby.
2.2 | OK01 Hewmeramisl HaszbiBaTth dusnueckue 1. Tect «XUMHYECKHE CBONCTBA

OK 02 CBOMCTBA HEMETAIIJIOB, HEMETAaJJIOBY.

OK 04 CIocoObl X MONyuyeHus. |2. 3aJaHus Ha COCTaBIICHUE
YcraHaBiuBaTh YPAaBHEHUN XUMUYECKUX PEAKLUN C
3aBHCHUMOCTb XUMUYECKUX |y4aCTHEM HEMETAIIIOB,

CBOICTB HEMETAJJIOB OT  |XapaKTEpU3YIOLUX UX CBOWCTBA U

UX PacIOJIOKEHUS B CHoCcOOBI NOTYYEHHUS.

nepuoanueckoi cucreme |3. IpakTHKo-OpUEeHTHPOBAHHBIE

XMMHUYECKUX DJIEMEHTOB  |TEOPETUUYECKHUE 3aaHMsI Ha

.. Menneneesa. CBOMCTBA U IOJIyYEHUE

VYcTanaBinMBaTh Maccy HEMETAJIJIOB.

BElIeCTBa UM 00beMa 4. [IpakTuueckue 3aHATHS -

ra3oB I10 U3BECTHOMY Pemenne skcriepuMeEHTAIBHBIX

KOJIMUECTBY BEIIECTBA, 3aja4 o reme «Hemeramibiy.

Macce Wi 00beMy o1HOro (PacdeTsl Macchl BelecTBa WiH

U3 yYacTBYIOIIMX B o0beMa razoB [0 U3BECTHOMY

pEaKIuy BEIIECTB. KOJIMYECTBY BEILIECTBA, MACCE WUIH
00BeMy O/IHOTO U3 YYaCTBYIOIIHX B
peaKIuy BEIIECTB.

2.3 | OK 01 CBa3b Heoprannueckux |Onpenenars cBa3u Mexay (1. [IpakTuko-opueHTUpOBaHHBIE
OK 02 |u opraHuuecknx HEOPraHWYECKUMH U 3a/1aHMs 10 COCTABJICHUIO
BEIIIECTB OpraHMYeCKUMHU XUMHUYECKHUX PEAKIUH ¢ y4aCTHEM
BEIIECTBAMH. HEOpPraHMYECKUX BEIECTB, UX
CocraBisTh peakunun B3aMMOCBS3HM C OpraHU4E€CKUMHU
IIPEBPALEHUH Pa3IMYHbIX |BEIIECTBAMHU.
KJIACCOB BEILIECTB.
3 Pa3znes 3. Xumus n
JKH3Hb
3.1 | OK 01 XHUMHUS U )KU3Hb Ornpenensars posib XUMHM | Y CTHBIN OIIPOC.
OK 02 B o0ecIreyeHnn
OK 07 AKOJIOTHYECKOM,

SHEPreTUYECKON U
MMUILEBON OE30I1aCHOCTH,
Pa3BUTUU MEAUIUHBI.
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Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrar 00ydenusi | TWnbl olleHOYHBIX MEePONIPUATHIA
4 HccaenoBars crpoenue u|KonTposbHas padora
L cBoiicTBa oprannveckux |«CTpoeHue H CBOICTBa
OIIRTR S O BeLeCTB OpPraHu4ecKNX BelecTB»
4.1 | OK 01 Knaccudukanus, Knaccudumnuposatsb 1. 3aganust Ha COCTaBJICHUE
CTpPOEHHUE U OpraHWYEeCKHE BEIIECTBA B |Ha3BAaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUHU C UX COEMHEHUH 110 TPUBUAJIBHON WIIU
OpPraHUYECKHX BEUIECTB |CTPOECHUEM MEXIYHAPOJAHOU CUCTEMATUYECKOU
HOMEHKJIATYypE.
2. 3agaHus Ha COCTABJICHUE MOJHBIX
U COKPALIEHHBIX CTPYKTYPHBIX
(dbopMyI1 OpraHMYECKHUX BEIIECTB
OTJIEbHBIX KJIACCOB.
42 | OKO01 |CgoiicTBa OpraHMYeCKHX |Y CTAaHABIMBATD 1. 3ananus Ha cocTaBlIEHUE
OK 02 COeIMHEHNH 3aBUCUMOCTH (DPHU3HKO- YPaBHEHUN XUMUYECKUX PEAKIUHI C
OK 04 XUMHYECKHX CBOKCTB Y4aCTHEM OPraHUYECKUX BELIECTB
OpPraHWYECKUX BEILIECTB OT |Ha OCHOBAaHUU UX COCTaBa U
CTPOEHUS MOJIEKYJI CTPOCHHUSL.
2. 3agaHusi Ha COCTABJICHUE
YpPaBHEHUI XMMHYECKUX PEAKIUH,
WJUTFOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C Y4ETOM MEXaHU3MOB
MIPOTEKAHUs JaHHBIX PEaKUui U
TE€HETUYECKOM CBSI3U OPraHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.
3. PacuerHble 3a1auu 1o
YPaBHEHHUSAM PEAKLUH C y4aCTUEM
OpraHMYECKUX BEIIECTB.
4. IlpakTuyeckas pabora -
[IpeBpaiieHus OpraHUYeCcKux
BEUIECTB IIPX HArPEBaHUH.
43 | OK 01 Wnentudukanus Hccnenosars 1.IIpakTuKO-OpUEHTHUPOBaHHBIE
OK 02 |opraHMyecKHX BEIIECTB, |[KAYECTBEHHbIE PEAKIIMU  [33JaHUS [10 COCTABJICHUIO
OK 04 |ux 3HaueHue u OpraHUYeCKUX XUMUYECKUX PEAKIUHN C y4aCTUEM
MIPUMEHEHNE B OBITOBON |COETMHEHUI OTAENbHBIX |OPraHUYECKUX BEIIECTB, B T.4.
Y IPOM3BOJICTBEHHOMN KJIACCOB MCIIOJIb3YEMBIX IS UX
JESATEIbHOCTH Y€JI0OBEKA UACHTUPUKAIUHN B OBITY U
IIPOMBIIIJIEHHOCTH.
2.Ilpaktuyeckas pabora -
W nenTudukaius opraHn4eckux
COEIMHEHUH OTAENbHBIX KJIACCOB.
5 Pazgean S. XapakTepu3oBaThb
Kuneruveckue u BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHMYECKHe |(paKkTOpoOB Ha
3aKOHOMEpPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKaHUsl XHMHYECKHX peakuui
XHMHYECKHX pPeaKkuui
5.1 [ OK 01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
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Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrar 00ydenusi | TWnbl olleHOYHBIX MEePONIPUATHIA
OK 02 |peakuuil. XMMUYECKOE |BIMSHHUE KOHIICHTPALIUU |TEOPETUUYECKHE 3aJaHusl HA aHAIH3
paBHOBecCHE pearupyromux BeecTB U |(HakTopoB, BIHUIIOMINX Ha
TEMIIEPATYPHI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHUYECKHUX PEeaKIHii peakuuu. [IpakTuko-
XapakTepu3oBarb OpUEHTUPOBAHHBIE 3aJIaHUS HA
BIIUSTHUE U3MEHEHUS npuMeHeHue npunuumna Jle-
KOHLEHTpaluu BemecTs, |lIlaTenbe ans HaXoxAEHUS
peaxIuu cpesl u HAIpPAaBIICHUS CMEILIEHUS
TEeMIIepaTyphl Ha PaBHOBECHSI XUMHUYECKOU pEaKInu
CMEIIIeHHEe XUMHUYECKOTO | aHaiu3 (aKTOpOB, BIMSIOMIUX HA
paBHOBECHSI CMEIIIEHNE XUMHUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHEBIE
Paznen 6. PacTBopbl PacTBOPBHI € 32JaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OKO01 [Tonstue o pactBopax  |Pa3nuyars UCTUHHBIE 1. 3agauu Ha MPUTOTOBJICHUE
OK 02 pacTBOpPHI pacTBOPOB.
OK 07 2. [IpakTUKO-OpUEHTUPOBAHHbIE
pacueTHbIC 3a/laHuUs Ha IUCIIEPCHBIE
CUCTEMBI, UCIIOJIb3yEMbIE B
OBITOBOM U MPOU3BOACTBEHHOMN
JIeSITEJIbHOCTH YeJI0BEKa
6.2 | OK01 |HccnenoBanue coiictB |MccnenoBars puznko- [TpakTUdeckue 3aHATHS -
OK 02 |pactBOpOB XUMHUYECKHE CBOMCTBA [IpuroToBieHre pacTBOpOB
OK 04 HCTUHHBIX PaCTBOPOB 3aJjlaHHOM (MaccoBoH, %)

KOHIIEHTPALMH.
Pemenue 3anayd Ha onpeneneHue
KOHLIEHTPALlUH1 pacTBOPOB.
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