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1. MACIHIOPT IPOT'PAMMBI YYEBHOM JTUCIUIIJIAHBI

«XHUMMUS»
1.1. O61acTh NPpUMEHEHUsI MPOTPAMMBbI

[Iporpamma y4eOHONM JMCHMIUIMHBI  SABISETCS YacThIO  MPOTPaMMbI
NOJATOTOBKM CIIEHHUATUCTOB cpenHero 3BeHa B coorBeTcTBUM ¢ PI'OC CIIO no
cnennansHocTn 21.02.19— Texuuueckoe oOCIyKMBaHHE M PEMOHT JBUTATENEH,

CUCTEM M arp€raTroB aBTOMOOMJICH

1.2 MecTo TUCHUILIUHBI B CTPYKTYpE MPOrpaMMbl MOATOTOBKHU CIIEIIMAIMCTOB
CPEIHETO 3BEHA

OO6meoOpazoBaTenbHas JUCHUIUIMHA «XUMHS» U3ydaeTcss Ha 0a30BOM
YpOBHE B 00111€00pa30BaTEILHOM IIUKIIE Y4€OHOTO IJIaHa OCHOBHOM

npodeccHOHaIbHONM  00pa3oBaTeIbHOM IMPOTpaMMbl  CIICIIHATBHOCTH: 21.02.19-
TexHuyeckoe 06CnyXKMBaHWE M PEMOHT ABUraTefeil, CUCTEM W arperatoB aBToMobunei
TpynoeMKoCTh JUCIUIUIHMHBI «XUMHUs» Ha 0a30BOM ypOBHE COCTaBIIAET /2

yaca, U3 KOTOPBIX 66 wyacoB - 0a3oBbii Monaynb (6 paszmenoB) u 6 4YacoB -
npukiagHon monaynb (1 pasmen), BKIIOYAKOIMMK MPAKTHUKO-OPUEHTUPOBAHHOE
coJiep>KaHre KOHKPETHOU MPO(ECCUH HIIH CIIEIUATLHOCTH.

1.3. Iesu ¥ 321244 JTUCUMILIMHBI — TPeOOBAHUSA K Pe3yJbTATaM OCBOEHMUS
JTUCHHUILINHBI:

1.3.1. Ilenau u 3agauM JAUCHUNJIMHBI

DOopMHUPOBAHUE Y CTYACHTOB MPEACTABICHUSA O XUMHUYECKON COCTABJISIOIIECH
€CTECTBCHHOHAY4YHOM KapTUHBI MHpPAa KAaK OCHOBBI MPUHATHS PEUICHUN B
JKU3HCHHBIX W IPOU3BOJCTBEHHBIX CHUTYyalHSX, OTBETCTBEHHOIO IOBEICHUS B
MIPUPOIHOM Cpene.

3ajauM TUCUMIIIIMHBI:

1) chopmupoBaTh NOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHUYECKUX
MIPOLIECCOB U SIBIICHUU B OKPYXKAIOIIEH Cpelie, IEJIOCTHOM HAYyYHOU KApTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh yMEHUS  COCTaBJSITH  (GOPMYJIBI  HEOPraHUYECKUX U
OpraHWYeCKUX BEIICCTB, YPABHEHUS XUMHUUECKUX PEaKINi, OOBSICHITh UX CMBICI,
VHTEPIPETUPOBATH PE3YIbTATHI XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKM TPOBEJICHHUS MPOCTEUIINX XUMHYECKUX

OKCIICPUMCHTAJIBbHBIX I/ICCJ'IeI[OBaHI/Iﬁ C CO6JIIOI[CHI/IGM IIpaBHJI 0e30macHoOro
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oOpallieHus ¢ BEelIeCTBaMH U JJA0OPATOPHBIM 000PYIOBAaHUEM;

4) pa3BUTHh YMEHUS MCTOJIB30BaTh MH(OPMAIHIO XUMHUIECKOTO XapaKkTepa u3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh  yMEHHS ~ TPOTHO3UPOBATH  TOCICACTBUS  CBOEH
NEATEIbHOCTH U XUMHUYECKUX TPUPOAHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX
IIPOLIECCOB;

6) chopmMupoBaTh MOHUMAHUE 3HAYMMOCTH TOCTHXKCHUN X UMUYECKON HAYKH

Y TEXHOJIOTUH /I Pa3BUTHSI COLIUATILHOM U MPOU3BOCTBEHHOM cdep.



1.3.2. [lnanupyemble pe3ybTaThl 0CBOEHHUsI 001Ie00pa3oBaTebHOH JUCHUILUIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

MP 01 a) 6a30BbIe JJOTMYECKUE ACHCTBUS:
- CaMOCTOSTENIbHO (POPMYJIMPOBATh M AKTyaJIHM3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIWBAaTh  CYIICCTBCHHBIH  NpHU3HAK WA
OCHOBaHMS IS  CpaBHCHHS, KiIaccU(HKAIUU U
000011IeHN;

- ONPEIEISITh 1EJIN JEITENBLHOCTH, 3a71aBaTh
mapamMeTpbl U KPUTCPUH UX JTOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH W ITPOTHBOPEUHS B
paccMaTpUBAEMBIX SIBJICHHSX;

- BHOCUTh KOPPEKTHBBI B JICITEIbHOCTH, OIICHUBATH

OCHOBe
Koa u
HaAauMMCHOBaAHUEC
(bopanyeMblx HJ'[aHI/IpyeMble pe3yJbTaThbl 0OCBOCHUA TUCHHUIIJINHBI
KOMIIETCHIIUHN
O6ume’ JIMCHUMIIHHAPHbIE’

OK 01. JIP 05 B yacTu Tpy10BOTO BOCIIUTAHUS: IIP6 2 BimageTh CHUCTEMOM XMMHMYECKMX 3HAHHI,
Bribupats - TOTOBHOCTh K  Tpydy, OCO3HAaHUWE IIEHHOCTH | KOTOpas BKJIIOYAET: OCHOBOIMOJIATatOIIUE MOHATUS
CITOCOOBI MacTepCcTBa, TPYAOIIO0HE; (XMMUYECKUM  DJIEMEHT, aTOM, JJIEKTpOHHAas
pelieHus 3a1a4 - T'OTOBHOCTD K aKTUBHOM JCSATEILHOCTH | 000JI09YKa aToMa, S-, pP-, U-3JIeKTpOHHBIE OPOHUTAIIH
npoeCCHOHANIbH | TEXHOJIOTHYCCKOW W COLMAJIbHOW  HAINpPaBJICHHOCTH, | aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
o CITOCOOHOCTh WHUIMAPOBAT, IJIAHUPOBATh U | 2JICKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCJICHUS,
JIeSITEIbHOCTH CaMOCTOSITEIILHO BBITIOJIHATh TAKYIO JCSATEILHOCTD; XUMUYECKasi CBf3b, MOJIb, MOJISIpHAas Macca,
IPUMEHUTENBHO K | - UHTEPEC K pa3au4HbIM cdepaM MpOPECCHOHATIBHON | MOJSIPHBIA ~ O0BEM,  YIJIEPOJHBIA  CKEJIET,
pa3JIMuHbIM JIeSITEILHOCTH, byHKIIMOHANBHAS TPYIIA, paauKal, H30Mepus,
KOHTEKCTaM OBnajieHle YHUBEPCAIbHBIMU YUEOHBIMU U30MEpPbl, TOMOJIOTMUYECKUNA PsAJl, TOMOJIOTH,

IMO3HABATEILHBIMU JICHCTBHUSIMU: YTJIEBOJIOPOJIBbI, KHUCIOPOJ- U a30TCOJEpKaIIue

COCAMHEHNS, OMOJIOTMYCCKH aKTUBHBIC BEIlECTBA
(yrneBoabl, XKupbl, OCJIKH), MOHOMEp, IOJHUMED,
CTPYKTYpHOE€  3BEHO,  BBICOKOMOJICKYJISPHBIC
COCAMHEHUS, KPUCTAUIMYCCKAsl PEIICTKA, THIIBI
XUMHYCCKUX peakiui (OKHCITUTEIBHO-
BOCCTAHOBHUTEJIbHBIC, HSK30-U DHIOTCPMUUYECKUE,
peaxkuuu HMOHHOTO oOMeHa), pacTBop,
AJICKTPOJIHTHI, HEIJICKTPOJIUTHI,
ANEKTPOJTUTHICCKAS JUCCOIHAITNS, OKHUCIIMTEIb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYCCKON peaKInH,
XUMUYECKOE PABHOBECHE), TEOPHUH M 3aKOHBI
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COOTBETCTBHE pE3YJIbTATOB IEJISIM, OLIEHUBATh PHUCKHU
ITOCJICACTBUN AESITCIbHOCTH,

- pa3BUBaTh KPEATUBHOE MBIINUICHUE TMpPU PEIICHUU
YKU3HEHHBIX MPoOIeM

JIP 07 6) 6a30BbIe HCCIIeIOBATEIIbCKHE EHCTBUS:

- BIAJETh HaBbIKAMU Y4€OHO-UCCIEAOBATEIbCKOU U
MPOEKTHOW  JEATENbHOCTHU, HAaBBIKAMU pa3pelIeHUs
npo0JieM;

- BBISIBIIATH ~ NPUYUHHO-CJICJACTBEHHBIE  CBSI3M U
aKTyaJu3upoBaTh 3ajJady, BbIJBUIaTh THUIOTE3y €€
pelieHus, HaxXOAUTh apryMEHThl IS J10Ka3aTesbCTBa
CBOUX YTBEPXKJICHHI, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelleHus;

- QHAIM3UPOBAThH MOJIYYECHHBIC B XOJI€ PEIICHUS 3aa4yu
pe3yJIbTaThl, KPUTUYECKHU OLICHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMEThb TI€PEHOCUTh 3HAHUS B I[I03HABATEIbHYI0 U
MPAKTUYECKYIO 001aCTH KU3HEIESITEIbHOCTH;
- yMeTh  UHTETPUPOBATH  3HAHUS U3
MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, TIpEIaraTh OPUTHHATIbLHbIE
MOJXO/bI U PEIIEHUsI; CHIOCOOHOCTh X MCIOJIb30BAHUS B
MO3HABATEJILHON U COIMAILHOMN MPaKTUKE

pa3HbIX

(Teopusi XMMHYECKOTO CTPOEHHUS OpraHMYeCKuX
BEIIECTB AM. bytneposa, TEOpHUs
3JIEKTPOJIUTUYECKOU JACCOLMALINH,
nepuoanueckuit 3akoH .M. MeHnneneeBa, 3aKOH
COXpaHEHHUs MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, (HAKTOJIOTHUYECKUE
CBEJCHUS O CBOWMCTBAX, COCTaBE, MOJYYCHUU H
0e30macHOM UCII0JIb30BaHUU BOKHEUIIINX
HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB B
OBITY U MIPAKTUYECKOMN JIEATEIIBHOCTH YEJIOBEKa,;

- YMETH BBISIBJISITh XaPAKTEPHbBIC MPU3HAKHA U
Y B3aUMOCBSI3b M3YYEHHBIX TMOHSATUN, MPUMEHSTH
COOTBETCTBYIOIIME  IIOHATUS IPU  ONKWCAHUHU
CTPOEHHUSI U CBOMCTB B3aUMOCBSI3b HW3YUYECHHBIX
IIOHATUM, IPUMEHSITh COOTBETCTBYIOIIMUE IMOHSITHUSA
pu ONMCAHUU CTPOECHHUS 151 CBOWCTB
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB U HX
IIPEBPAILCHU; BBISABJISATD B3aUMOCBSI3b
XMUMUYECKMX  3HAHUM  C  TOHATUSIMH U
MPEJICTABICHUSIMUA JPYTUX E€CTECTBEHHOHAYYHBIX
PEIMETOB,;
[IP6 3 yMerh WUCHONB30BATH HAWMEHOBAHUS
XMMUYECKUX  COCIMHEHUA  MEKIYHApOIHOIO
COI03a TEOPETUYECKOW M MPHUKIATHOM XUMHUU U
TPUBUAJIbHBIC HA3BaHWSI BAXHEWIIMX BEIIECTB
(aTHIIEH, AllCTUIICH, TJIULEPYH, deno,
dbopmanpaerua, yKCycHas KHUCIOTa, TJIMIIHH,
YTapHBIA Ta3, YIVIEKHACIBIN ra3, aMMHUaK, ramieHas
W3BECTh, HEralleHass W3BECTh, MUTHEBAs COJA U
JPYTHUX), COCTABJISITH (POPMYIThI HEOPTAHUUECKHUX U
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OPraHUYCCKUX BCIUICCTB, YPABHCHHA XHUMHUYCCKUX
peaKuHﬁ, OOBSACHATh HX CMBICJI; IIOATBCPIKAATH
XApaKTCPHBIC XHMMHYCCKHC CBOMCTBA BCIICCTB

COOTBCTCTBYHOLINMHU OKCIICPUMCHTaMH )51
3aIIiCiAMHU ypaBHCHI/Iﬁ XUMHUYCCKHUX pGaKHHﬁ;
- YMCTb yYCTaHaBJINBATb MMPUHAIJIC)KHOCTD

W3YUYECHHBIX HEOPTraHMYECKUX W OpPraHHuYeCKHUX
BEIIECTB K OIPEICICHHBIM KJIaccaM M Tpynmnam
COCIMHCHUN, XapaKTepU30BaTb MX COCTAB U
Ba)KHEHIIIME  CBOMCTBA; OIPENENIATh  BUJBI
XUMUYECKUX CBsi3ed  (KOBaJICHTHasi, HWOHHAs,
MeTaJlJInyecKasi, BOJIOPOJTHAS ), TUIBI
KPHUCTAJUIMYECKUX pELIEeTOK BEILIECTB;
KJIacCU(DUIIMPOBATH XMMUYECKUE PEAKIUY;
- copMUPOBATH TMPEACTABICHUS: O XUMHUYECKOU
COCTaBJISIFOIIEM E€CTECTBEHHOHAYYHOM KapTHUHBI
MHpA, POJM XHMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B (POPMUPOBAHUM  MBIIUICHUS U
KyJIbTYypbl  JIMYHOCTH, €€  (YyHKIIMOHAIHHOU
rPaMOTHOCTH, HEOOXOJWMOW ISl  perieHus
MPAKTUYECKUX 3aga4 u JKOJIOTUYECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U
IIPUPOJTHOM CpELIE;

[IP6 4 ymeTh NOPOBOAUTH pacCUEThl IO
XUMHUYECKUM dhopmynam 151 YpPaBHEHUSIM
XMMUYECKUX  PEaKUUid €  HUCIOJb30BAHUEM

busmueckux BEJINYUH, XapaKTePU3YIOIINX
BEILIECTBA C KOJMYECTBEHHON CTOPOHBI: MAacChl,
o0beMa (HOpManbHbIE  YCJIOBHUS)  Ta3oB,

KOJINYCCTBa BCIICCTBA, HCIIOJIB30BaTh CHCTCMHBIC
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XUMHUYCCKUC 3HAHUA I IIPUHATHA pCIHCHI/Iﬁ B
KOHKPCTHBIX ) KMU3HCHHBIX CUTYallUsAX, CBA3aHHBIX C
BCIICCTBAMHU U NX IIPUMCHCHHUCM

OK 02.
Hcnonp3oBaTh
COBPEMEHHbIE
CpelncTBa MOKUCKa,
aHanusa u
UHTEpIpeTaluu
uHdpopMmaluu  “
UH(OPMAaIIMOHHbI
€ TEXHOJIOTHH JIIS
BBIINOJIHEHUS
3a1a4y
npodeccuoHaIbH

OH NeITEeNbHOCTH

B 06y1acTu IeHHOCTH HAYYHOTO TO3HAHUSI:

JIP 04 cdopMupOBaHHOCTE ~ MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaykKd U OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOIO Ha
IUanore  KyJnbTyp, CIOCOOCTBYIOLIEIO  OCO3HAHHUIO
CBOETO MecTa B
MOJUKYJIBTYPHOM MHUpPE; COBEPIIECHCTBOBAHUE S3bIKOBOM
u YUTATEIHCKOU KYJIbTYpbI KakK CpelcTBa
B3aUMOJICHCTBHUSl MEXKIY JIIOJAbMU M TO3HAHUS MUpA;

OCO3HAHHE LIEHHOCTH Hay4YHOU JEATEIbHOCTH
TOTOBHOCTD OCYIIECTBIISTh IIPOEKTHYIO 151
MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUYaJIbHO U B
rpymme

OBnaneHue YHUBEPCAJIbHBIMU y4eOHBIMU

MMO3HABATEIILHBIMU JCHCTBUSMH:

MP 04 B) pabota ¢ uadpopmariuei:

- BIIaJIeTh HABBIKAMH TMIOJIY4YeHUsS WHPOpMAIUA U3
UCTOYHUKOB  Pa3HBIX THUIIOB, CaMOCTOSTEIILHO
OCYIIECTBJIATh TIOWCK, aHaJu3, CHUCTEMAaTHU3alMI0 |
WHTEpHIpeTanuio HWHPOpMAIUA pPA3NHYHBIX BHIOB H
dbopm npecTaBICHUS

- CO3/1aBaTh TEKCThI B Pa3MYHBIX (hopMaTax C y4ueToM
Ha3HauYeHUs WHOOpPMAIMU © TIEJICBOM  ayIUTOPHH,
BBIOMpAsl ONTHUMaNbHYIO (OpPMY TPEICTABICHUS W

BHU3YyaJIN3alluH,
- OLICHUBATb AOCTOBCPHOCTD, JCTUTUMHOCTD
I/IH(I)OpMaI_[I/II/I, €C COOTBCTCTBHC IIPpaBOBBIM 151

I[IP6 3 ymers 1UIaHUPOBATH W  BBHINOJHATH
XUMUYECKUN AKCTIEPUMEHT (mpeBpalleHus
OpPraHUYeCKUX  BEHIECTB  IPU  HarpeBaHuW,

NOJIyYEHHE JTWIEHA M HW3YyYEHUE €ro CBOMCTB,
KauYeCTBEHHBIE PEAKUMU Ha albJIETUAbl, Kpaxmal,
YKCYCHYIO KHCJIOTY; J€Harypauus O€JIKOB IIpH|
HarpeBaHHM, [IBETHBIE PEAKIIMU OEJIKOB; TPOBOJUTH
peakuuy HWOHHOrO OOMeHa, ONpEeNEeNsaTh Cpeny
BOJHBIX PACTBOPOB, KAYECTBEHHBIE pPEAKIMU Ha
cynbdar-, kapOoOHAT- ¥ XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHSI; peliaTh SKCIEPUMEHTAIIbHBIC 3aJa4M 10
teMam  "Metammei" uw "Hemeramnel") B
COOTBETCTBUU c paBUIaMu TEXHUKHU
0e30MacHOCTH NpU OOpallleHUH C BELIECTBAMU U
7a00paTOpHBIM  O00OPYJOBAHUEM; TIPEACTABISAThH
pe3ynbTaThl XUMHUYECKOTO IKCIIEpUMEHTA B (opme
3allUCU YPaBHEHUW COOTBETCTBYIOIIUX PEAKLUUU U

dbopMynHpoBaTh  BBIBOJABI HA  OCHOBE  3THUX|
pe3ybTaToB;

I[IP6 6 yMerp aHaIM3UPOBATh XHUMHUYECKYIO
UH(pOpMaIHIO, [IOJIy4aEMYIO U3  pasHbIX

UCTOYHUKOB (CpPEICTB MaccoBOW WHGOpMAIINH,
cetb IHTEpHET U Opyrue);

- [TP6 4 BnageTh OCHOBHBIMU METOJaMU HAYYHOTO
MO3HAHUSI BEIIECTB M XUMHUYECKHX SIBICHUU
(mabnrogeHue, U3MEpEHHUE, 3KCIIEpUMEHT,
MOJIEJIMPOBAHNUE); YMETh MPOBOAUTH PACUETHI IO
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MOpaJIbHO-3TUYECKUM HOpMaM
- HCII0JIb30BaTh CPEJCTBA UH(POPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHN B PEILICHUU
KOTHUTUBHBIX, =~ KOMMYHHMKATHUBHBIX U
OpraHM3alMOHHBIX 337a4 ¢ COOII0/IeHnEM TpeOoBaHUI
SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, IPABOBBIX U ATUYECKUX HOPM,
HOPM MH(OPMaIMOHHOM

0€30I1acCHOCTH;

- BJIAJICTh HABbIKAMH PACIIO3HABAHUS U 3aILIUTHI
uH(popmanuu, THPOPMaLIMOHHON O€30MacHOCTH
JUYHOCTH;

XUMUYecKkuM  (GopMmyiaM M YpaBHEHHUSIM
XUMUYECKUX  peaKkluil C  HCIOJb30BAHUEM
buzruecKux BEJIMYMH, XapaKTepU3yIOIINX

BEILIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacCCBhl,
o0beMa HOpMaJbHbIE YCIIOBUS) ra30B, KOJIMUYECTBA
BEILIECTBA; UCIIOJIb30BATh CUCTEMHBIE XUMUYECKHE
3HaHUA JUIA OPUHATHS PEMICHUHM B KOHKPETHBIX
KU3HEHHBIX CUTyalusXx, CBSI3aHHBIX c
BEILIECTBAMU U UX NPUMEHECHHEM

OK 04.
DddexTuBHO
B3aUMOJIENCTBO

BaTh U paboTaTh B

KOJUICKTUBE
KOMAaH/IE

)51

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOATCIBHOCTH H

CaMOOIIPEICIICHHUIO;
MP 03 OBiagenue HaBBIKAMU y4eOHO-
UCCIIEIOBATEIbCKOM,  MPOEKTHOM U COLUHUAIBHOMN
JIEATEIILHOCTH;

OBnazeHre  yHUBEPCAJIbHBIMM  KOMMYHHKATUBHBIMHU
JIEUCTBUSIMU:

JIP 07 6) coBMecTHasl AeATEIbHOCTb:

- IOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMaHIHOU
U MHAUBUAYaJbHON pabOThI;

- TNpPUHUMATh  1EIU  COBMECTHOM  JIESITEIHHOCTH,
OpraHU30BbIBaTh M KOOPJUHUPOBATH JCUCTBUS MO €€
JOCTHXKCHUIO: COCTaBJISITh nJjiaH JICCTBUM,
pacrpenensiTb pojid C YYE€TOM MHEHHM YYaCTHUKOB
00CYX1aTh pe3yibTaThl COBMECTHOM padOTHI;

- KOOPJIMHUPOBATh W BBINONHATH PabOTy B YCIOBHUSIX
peanbHOrO0, BUPTYaJbHOTO W  KOMOWHHUPOBAHHOTO
B3aUMOICHCTBUS,

[IP6 3 ymeTh MJIaHUPOBATH M BBHIMOJHSTH
XUMUYECKUHI 3KCIIEPUMEHT (mpeBparieHus
OpPraHMYECKUX  BEUIECTB [pPU  HArpEeBaHWUH,
IIOJIy4eHUE OTUJIEHA U M3YYEHHE €ro CBOMCTB,
Ka4EeCTBEHHBIC PEaKLUKU Ha aJbJETu]Ibl, Kpaxmal,
YKCYCHYIO KHCIIOTY; JIeHaTypauus O€JIKOB IpHu

HarpeBaHWM,  IBETHbIE  peakuuu  OEJIKOB;
IPOBOJUTH peakiuu MOHHOIO oOMeHa,
ONpenesITh cpeny BOJHBIX pacTBOPOB,

KaueCTBEHHbIE PEaKlUM Ha CyJb(dar-, kKapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHHUS;

[1P6 5 pemaTh SKCIEpUMEHTANIbHBIC 3aa4H
no TtemamM 'Mertauibl" u "Hemertammel" B
COOTBETCTBUU c MpaBUIAMU TEXHUKHU
0e30macHOCTH TP OOpaIIeHUH C BEIIeCTBAMH U
7ab0paTOpHBIM  000PYJOBAaHUEM; TPEIACTABISAThH
pe3ynbTaThl XUMHUUYECKOTO DKCIIEPUMEHTA B (hopMe
3aIlUCU YPABHEHUN COOTBETCTBYIOIIHUX PEAKIUU U
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OCYUIECTBJISTh MO3UTUBHOE cTparernyeckoe | GOpMyaupoBaTh BBIBOJABI HAa OCHOBE 3THUX
NOBEJACHUE B PA3JNIMUYHBIX CHUTYyalUsX, MPOSBISAThH | pe3yIbTaTOB
TBOPUYECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM
OBnajicHHE  YHHUBEPCAIbHBIMU  PETYISTUBHBIMU
JICUCTBUSIMU:
MP 02 r) npunsiTie cedst U APYrux JOae:
- IPUHUMATh MOTHUBBI U apTYMEHTBI JIPYTUX JIIOJIEH MpH
aHaJu3e pe3yJIbTaTOB JESITEIbHOCTH;
- IpU3HAaBaTh CBOE IPaBO U MPABO JAPYrUX JIOJAEH Ha
OIINOKU;
pa3BuUBaTh CHOCOOHOCTh IOHHMMATh MHUP C TO3UIIUU
JPYroro 4eJI0BeKa
OK 07. JIP 14 B 0651acTv 9KOJIOTHYECKOTO BOCITUTAHUSI:
. o [MP6 1 chopmMupoBaTh MpPEACTaBICHUS: O
CopelicTBOBaTh - c(OpPMHPOBAHHOCTh  DKOJOTHYECKON  KYJIbTYpBHI, . N
XUMHYECKOU COCTAaBJISIFOLIEH
COXPaHEHUIO NOHUMAHHE  BIUAHUS  COLUUAIBHO-3KOHOMHYECKUX .
. o . | ecTecCTBeHHOHAYYHOU KapTUHBI MUPA, POJIU XUMUU
OKpYy>Karolen MPOLIECCOB HA COCTOSIHUE NPUPOAHON U COLMAIBHOU .
B MO3HAHUU SBJICHUN TPUPOJIbI, B (HOPMUPOBAHUU
cpensl, Cpenpbl, OCO3HaHHUE rJ1I00aJIBHOTO Xapakrepa
MBIIIUICHUST W KyJIbTYpbl  JUYHOCTH, €€
pecypcocOepex | IKOJIOTMYECKHUX MpoOiem; . .
. . (GYHKIIMOHATBHOW TPAMOTHOCTH, HEO0OXOIUMOMN
CHUIO, TPUMEHSATH | - IUIAHUPOBAHUE M  OCYIIECTBICHUE JICUCTBUU B
. . | I peleHdus — OpaKkTUYEeCKuX  3aJady U
3HAHUS 00 | OKpyKarollled cpefie Ha OCHOBE 3HaHMS IeNen
. IKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS] K
HU3MEHEHUU YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA; .
. . CBOEMY 3710POBBIO U IIPUPOJHON CpEAE;
KJIUMarTa, AKTUBHOE HENpUsATHE JEUCTBUHN, NPUHOCSIIINX Bpes
N [TP6 5 ymerh coOiro1aTh TpaBUiIa YKOJIOTHIECKU
TIPUHITUTIBI OKpYXalollel Cpese; .
11e71€CO00pa3HOT0 TOBENICHUS B OBITY U TPYJIOBOM
OepexITUBOro - YMEHHE MIPOTHO3UPOBAThH HeOJIaronpusTHHIC
NEATeIbHOCTU B IEJSAX COXPAHEHHUS CBOETO
MIPOU3BO/ICTBA, AKOJIOTHYECKHUE MOCJIEICTBUS MpeANPUHUMAEMBIX . .
. . 3I0POBbSI U OKPYXAIOIIEH MPUPOTHON Cpebl;
3¢ deKTUBHO NEUCTBUH, IPEIOTBPAILATD UX; b
b . | YYUTBIBATh OIACHOCTH BO3JECHUCTBUS HA IKUBbBIC
JNEUCTBOBAaTh B | - PACIIMPEHUE ONbITA JEATEIBHOCTH SKOJOTHYECKON
9 OpraHu3Mbl OMPEJICICHHBIX BEIIECTB, IOHUMAS
YpE3BbIYANHBIX HaIpaBJICHHOCTH; N .
CMBICT TOKa3aTessl MpeaebHONM  JOMyCTUMOM
CUTYyalUsAX MP 03 OBJIaZICHUE HaBbIKaMU yueOHo- KOHLICHTPALIHH
HCCJIE0BATEIBCKOM, MNPOEKTHOW W COLUMAJIbHOMN p
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JACATCIIBHOCTH,

JIP 09. I'0TOBHOCTh U CHOCOOHOCTH K OOpa3oBaHUIO, B
TOM YHCIIe CaMOOOpa30BaHMIO, HA MPOTSHKEHUU BCEH

I[IP6 1 CdopMHPOBAaHHOCTh MNPEACTABICHUN O
MECT€ XMMHH B COBPEMEHHOM HAy4YHOW KapTUHE

U3HHU; CO3HATEIbHOE OTHOLIEHWE K HENPEPHIBHOMY
’, | MUpa; MOHUMaHUE PO XUMHUH B (POPMUPOBAHUU
I1K 3.2. 00pa30BaHUIO Kak YCIIOBHIO YCIIECIIHOMN .
. . Kpyro3opa 1 (pyHKIHOHAJIbHOM
OcyiecTBisITh poeCCUOHATTLHOM M OOIIECTBEHHOU JESITEIEHOCTH.
. . IPaMOTHOCTH YeJoBeKa TUISL peleHus
TEXHUYECKOE JIP 13. OcoszHanHblii BbIOOp Oynymied mnpodeccuu u
. IIPAaKTUYECKUX 3a/1a4;
00CITyKUBaHHE BO3MOYKHOCTEH peanu3aluu COOCTBEHHBIX KXWU3HEHHBIX
. | IIPO 5 Bnagenne  npaBwiaMu = TEXHUKH
TPAHCMHCCHH, IJJAHOB; OTHOILICHHE K npoecCuoHaTbHON
. 0€30MacCHOCTH MPU HCIOJIB30BAHUNM XUMHUYECKHX
XOJIOBOM YaCTU U | EATEIBHOCTH KaK BO3MOXHOCTH Y4YacTHSl B PEIICHUU ——
OpraHoOB JINYHBIX 0OILIECTBEHHBIX rOCyJ1apCTBEHHBIX i .
P ’ ’ yAap | TIP6 6 CdopMHpOBaHHOCTL  COOCTBEHHOM
yIpaBJIEHUS 0OIIIEHAITMOHAIBHBIX MPOOIIEM. .
. NO3WIMM 10 OTHOLIEHHK) K  XHUMHUYECKOU
aBTOMOOUJIEN MP O0I. YMeHue camMOCTOATEIBHO ONPEACTATh IEIn o
uH(popMaIu, OJIy4aeMOu u3 pa3HbIX
COIJIaCHO ACATENBHOCTH M COCTABIATh IMIAHBL JCATENBHOCTH; | o o
TEXHOJIOTUYECKOU | CAMOCTOATENIBHO  OCYILECTBIIATh, KOHTPOJIMPOBATH U
JOKYMEHTALUU. KOPPEKTUPOBATh  JACATEIBHOCTh; HCIOJIB30BaTh  BCE
BO3MOJKHBIE PECYPCBI I JOCTHUXKEHHUs IOCTABICHHBIX
LeJaed M peanu3alyy IUIAHOB AEATEIbHOCTH; BbIOUpATh
YCIIEIIHBIE CTPATETMH B PA3JIMYHBIX CUTYalHSIX
JIP 13. OcozHanHbIil BbIOOp Oyayied mpodeccuu u
BO3MOXHOCTEH peann3anuu coOCTBEeHHBIX ku3HEHHBIX | [IP6 1 CdopmupoBaHHOCTh NpenCTaBICHUNA O
IJIAHOB; OTHOILLIEHUE K npodeccuoHaIbHON | MECTe XMMHUU B COBPEMEHHON Hay4HOW KapTHHE
[IK 4.3. NESATENBHOCTH KaK BO3MOXKHOCTH Y4YacTHUsS B PEIICHHH | MUPA; TOHUMaHUE POJIU XUMHUHU B (DOPMUPOBAHHUH
[TpoBouTh JINYHBIX, OOLIECTBEHHBIX, roCyJlapCTBEHHBIX, | Kpyro3opa u GyHKIIMOHAIbHOU
OKpacKy OOLIeHAMOHAJIBHBIX TIPOOJIEM. IPaMOTHOCTH YeJnoBeKa TUTS peleHns
aBToMoOMIbHEIX | MP 0l. YMeHue camMoOCTOATENBHO ONpPEAENATh LEIU | IPAaKTUYECKUX 3a]aY;
KYy30BOB. NESTETPHOCTY W COCTAaBJATh IUTaHbl JestenbHocTw; | [IP6 5  Brnagenwe  mpaBwiamMu — TEXHUKH
CaMOCTOSITENIbHO ~ OCYIIECTBIISITh, KOHTPOJMPOBATh U | 0€30MAaCHOCTH MPH HMCHOJIb30BAaHUM XUMHUYECKUX
KOPPEKTUPOBATh  ACATEIBHOCTh; HCIOJb30BaTh BCE | BEIECTB;

BO3MOKHEBIC PECYPChl JId AOCTHIKCHHUSA ITOCTABJICHHBIX
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ueﬂeﬁ H p€ain3alnyn IIaHOB ACATCIbHOCTH, BBI6I/IpaTB
YCIICIIHBIC CTPATCIMU B PA3JIMYHBIX CUTYalHUAX

13




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJIBHON

JAUCHUTIJIMHBI «XUMMUSA»

Buja yyeOHOM padoThI

Oo0BbeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHMIIUHbBI 72
B T.Y.

OcHOBHOE coJepKaHue 66
B T. 4..

TEOPETUICCKOE 0OyUCHHE 26
PAKTUYECKUE 3aHATHS 20
mabopaToOpHBIC 3aHITUS 20
[IpodeccuoHAIBHO-OPHEHTHPOBAHHOE COICPKAHUE

(comep:xaHMe MPUKJIATHOTO MOTYJIA) 6
B T. 9..

TEOPETUYECKOE 00yUEeHHE 2
MMPAKTUYECKUE 3aHIATHUS 4

I[IpomexyTOouHas aTTecTanus (3a4eT)
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2.2 TemaTu4yecKuii IJIAH U CO/IEePKAHNE Y4eOHOM TUCUHMILIMHBI

Dopmupye
HaumeHnoBanue Copnepxanue yueOHOro MmarepuaJjia (0OCHOBHOE U POGeCCHOHATIBLHO- O0bem | Mble
pa3iesioB U TeM | OPUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHUS, IPUKJIATHON MOay/b HacoB | KOMIeTeH
19701
1 2 3 4
OCHOBHOE coJIep;KaHue 66
Paznen 1. OCHOBBI CTPOEHHUSA BelleCTBA 8
OcHOBHOE cozepKaHue 6
Teoperuueckoe o0yueHue 2
CoBpeMeHHasgs Mozenb CTpoeHHst aromMa. CUMBOJIMYECKUN A3BIK XUMHUH. XHWMHWYECKUU
3J€MEHT. DJIeKTpoHHasi KoHpurypanus aroma. Knaccudukanus XUMHUYECKUX HJIEMEHTOB
(s-, p-, d-anmemeHThl). BayieHTHBIC 3JIEKTPOHBI. BajJeHTHOCTh. DJCKTpPOHHAs MPHUPOIA 2
T 1.1 XUMUYECKON CBSI3U. DJIEKTPOOTPULIATEILHOCTh. BUbI XUMHUUECKON CBs3U (KOBaJEHTHAs,
CiMjeH'Hé HMOHHAas, METAJUIMYECKasi, BOJOPOHAs) U CIIOCOOBI €¢ 00pa3oBaHUs
aT(?MOB JlabopaTopHbie 3aHATHSA 2
XUMUUYECKUX Jlabopatopnas pabota «OCHOBBI JTa0OPATOPHOU MTPaKTUKM». JlabopaTtopHas mocyna u
3JIEMEHTOB U XUMHUYecKue peaktuBbl. OCHOBHBIE TaOOpaTopHbIe ornepaiuu. JlaboparopHoe OK 01
pupoa obopynoBanue. Texnuka 6€30MacCHOCTH | MpaBuiia paboThl (TOBEACHMS) B TAOOPATOPHUH.
XUMHYCCKON [IpakTueckue 3aHATHS 2
CBA3N Pemenne 3amanuii Ha MCIOJIB30BAaHUE XUMHWYECKOM CHUMBOJIMKM M Ha3BaHUM COCIMHEHUU
[0 HOMEHKJIATYypE MEKIYHAapOJHOrO0 COI03a TEOPETUYECKOM W TMPUKIAJIHOW XUMHUH H
TPUBHAIBHBIX Ha3BaHUW 11  COCTABJIICHUS XHUMHYECKUX (POpMyT JBYXaTOMHBIX
COeIMHEHUN (OKCUAOB, CyIb(PUAOB, THUAPUIOB M T.I.) M JPYTrUX HEOPTaHUYECKHUX 2
COEIMHEHUI OTAENBHBIX KJIACCOB.
[IpakTryeckue 3alaHusi Ha YCTAaHOBJICHUE CBSI3U MEXKJY CTPOECHHEM aTOMOB XHMHUYECKUX
9JIEMEHTOB M TMEPUOJUYECKUM M3MEHEHHEM CBOMCTB XHUMHUUYECKUX DJJIEMEHTOB U HUX
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COC,ZII/IHCHI/Iﬁ B COOTBCTCTBHHU C IIOJIOKCHHCM HepHOﬂHq€CKOﬁ CHCTCMBEI.

Tema 1.2.
[lepnognuecku
1 3aKOH U
tabmuma JI.1.
Menpaeneena

OcHoBHOE coaep:xaHue

Hp AKTHYECCKHuE 3aHATUA

[Tepuoanueckas cucrema xumudeckux 3ineMeHToB .M. MenneneeBa. ®U3n4YeCKril CMbICI

ITepuonnueckoro 3akona J[.M. MeHnneneeBa. 3aKOHOMEpPHOCTHM HW3MEHEHHUS CBOWMCTB
XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX MU IIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU
C TIOJI0’KEHMEM XUMHUUYECKOro 3jieMeHTa B [lepuonnueckon cucreme. MupoBO33peHUECKOE
n HayyHoe 3HaueHue Ilepmomgmueckoro 3axona JI.MI. MenneneeBa. Ilpornossr JI.W.
MenpaeneeBa. OTKpBITUE HOBBIX XUMHYECKMX DJJIEMEHTOB. PellleHME MpaKTUKO-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XAPAKTEPU3ALMNI0 XUMUUYECKUX DJIIEMEHTOB
«Metamnueckue / HEMETAUIMYECKHUE CBOMCTBA, AJIEKTPOOTPULIATEIHHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBHUM C HX DJJEKTPOHHBIM CTPOEHHEM M TOJIOKECHUEM B
MEPUOANYECKON cCuCTEME XUMHUYECKUX diieMeHToB /.M. Menneneesa»

OK 01
OK 02

Paszpes 2. XumMnuyeckue peakumu
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Tema 2.1.
Tunsl
XUMHUYECKHUX
peakui

OcHOBHOE coaep:xaHue

Teopernueckoe 00yuenue

Knaccuduxanuys 1 TUIbI XUMUUECKUX PEAKIIUMA ¢ y4aCTHEM HEOPraHWYECKUX BEIECTB.
CocrapiieHue ypaBHEHUN peakIui COeAMHEHUS, Pa3JIOKEHUsI, 3aMeIlleHHs, OOMEHa, B T.4.
peakIuii TOpeHUsl, OKUCJIEHUSI- BOCCTAaHOBJICHUS.

VYpaBHEeHUsT OKUCIICHUSI-BOCCTaHOBIICHUs. CTeneHb okuciaeHus. OKUCIuTeNb U
BOCCTAHOBUTEb.

CocrapiieHUE U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOIOM
ANEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B PUPOJIC,
MPOM3BOJICTBEHHBIX IPOIeccaxX M )KU3HEALATEIbHOCTH OPTaHU3MOB

JlabopaTtopHble 3aHATHS

KonnuectBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U
pacyeThl 0 YPaBHEHUSIM XUMUUYECKUX peakiuii. MoJb KaK €IMHUIIA KOJIMYEeCTBa
BelnlecTBa. MossipHast Macca. 3aKOHbI COXPAHEHUsI MAcChl M SHEPTUU. 3aKOH ABOTajpo.

OK 01
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MOJISIpHBIﬁ 00beM ra3oB. OTHOCUTEIbHAS INIOTHOCTH Ta30B. PacueTsl o YPaBHCHUAM
XUMHNYCCKUX peaKuHﬁ C UCITIOJIBb30BaHHUCM MACCHI, o0BeMa (HOpMaJ'ILHI)Ie YCHOBI/IH) ra3os,
KOJINYCCTBa BCIICCTBA

Tema 2.2. OcHOBHOE coJepKaHue
DIIEKTPOJIUTUY
eckas Teoperuueckoe o0yyenmne
JACCOLAALIMS >
- Teopuss dAEKTPOTUTHUECKOW muccoruanuu. MoOHBI. DJIEKTPOIUTHI, HEIIEKTPOIUTHI.
Y MOHHBIN .
5 Peakuuu monnoro oomena. CoctaBieHUE peakiiii HOHHOTO OOMEHa MyTEM COCTaBJICHUS
oOmeHa M
WX TIOJTHBIX M COKPAIICHHBIX MOHHBIX ypaBHEHUH. KHCIIOTHO-OCHOBHBIE peakiud. 3agaHus
HA COCTABJICHUE HOHHBIX PEAKLINI OK 01
JlaGopaTopHble 3aHATHA OK 04
Jlabopatopnas pabota "TuIbl XUMHUYECKUX peaKiuii".
UccnenoBanrie TUMOB (TI0 COCTaBY U KOJIMYECTBY MCXOJHBIX U 00Pa3YIONIUXCS BEIIECTB) U
MPU3HAKOB XMUMHUYECKUX peakiuil. [IpoBenaeHune peakiuii HOHHOTO 0OMEHa, OIpeesieHHue
Cpelibl BOJIHBIX PACTBOPOB. 3a/IaHMsI HA COCTABJICHUE MOHHBIX PEAKIIH
KonrpouabHas
CtpoeHue BelecTBa U XUMUYECKUE PEAKIIUU
padora 1
Paznen 3. PacTBoOpbI
Tema 3.1. OcHOBHOE coaep:xaHue
IonsTHe 0 IpakTHYecKHe 3aHATHS
pacTBOpax . OK 01
PactBopenue kak ¢(usuko-xumuyeckuid mpoiecc. PactBopbl. CrnocoObl MPUTOTOBIECHHUS OK 02
pactBopoB. PactBoprmocTb. MaccoBasi 10ds pacTBOpeHHOro BemiectBa. (CMbIcH 0K 07
MOKa3aTeNisi MPEACTIbHO JOMYCTUMOW KOHIICHTPAIIMU W €ro HCIOJb30BaHHE B OIICHKE IIK 3.2

DKOJIOTUYECKOH O€30IIaCHOCTH.
[TpaBuiia 3K0I0TUYECKH 1IEIECO00PA3ZHOTO MOBECHUS B OBITY M TPYJIOBOM JIESITEIHLHOCTH B
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oeriX COXpPaHCHHUA CBOCTO 3O0POBbA U OKPY)KaI'OHICﬁ HpHpOI[HOfI Cpcabl; OIIACHOCTb
BOSHGﬁCTBHH Ha KUBBIC OpIr'aHU3MBbI OIIPCACIICHHBIX BCIICCTB.

Pemenue IMPAKTUKO-OPUCHTHUPOBAHHBIX PACUCTHBIX BaﬂaHI/Iﬁ Ha paCTBOPHI,
HCIIOJIb3YCMBIC B OBLITOBOM U HpOHSBOI{CTBGHHOﬁ ACATCIIBHOCTHU YCIIOBCKaA

Pemenue IMPAKTHICCKUX SaI[aHI/Iﬁ 10 KJ'IaCCI/I(I)I/IKaI_[I/II/I, HOMCHKIJIATYPC U XUMHUYCCKUM

Tema 3.2. JlabGopaTopHble 3aHATHSA 2
HCCjIeHOBaHHe JlaboparopHas pabota «IIpuroroBieHne pacCTBOPOBY.
CBOHCTB [IpuroroBieHue pacTBOPOB 3aJaHHOW (MaccoBOi,%) KOHIIEHTpaluu (C MPaKTHKO- 9
pacTBOpOB OpPUEHTHUPOBAaHHBIMH BOIIPOCAMH) U OTIPEJICTICHUE CPE/IbI BOJIHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
Paznen 4. CTpoeHue u CBOIiCTBAa HEOPTraHUYECKUX BelleCTB 18
Tema 4.1.
OcHoOBHOe coaep:xaHue 4
Knaccudukanus
’ Teopernueckoe o0yueHue 2
HOMEHKJIaTypa
U CTPOCHHUE [IpeameT Heoprannueckoi xumuu. Kinaccudukaius Heoprauuueckux emects. [Ipoctoie
HEOPTaHWYECK | M CJIIOXkHBIC BemecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIIECTB (OKCHUIBI, THIPOKCHUJIBI,
UX BEIIECTB KHCIIOTBI, COJIN). B3aMOCBSI3b HEOPraHUYECKHUX BEIECTB. ATperaTHbIe COCTOSIHUS
BenecTBa. Kpucrammmyeckue u aMop@Hbie BemecTBa. TUTBI KPUCTATTMIECKUX PEIIETOK 9
(aToMHast, MOJIEKyJIIpHas, MOHHAS, METAITTHYECKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB
BEIIIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUUYECKON aKTUBHOCTHU
BELIECTB OT BU/JIa XUMUYECKOU CBSI3U U TUIIA KPUCTAJUIMYECKOM pemieTku. [Iprunnbl
MHOTr000pasusi BEIIEeCTB
IpakTnyeckune 3aHATHUSA 2
HomMenknaTypa HeOpraHM4eCcKuX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/I U3 UX XUMUUYECKOM OK 01
(hOpPMYJIBI MU COCTABIICHUE XUMUYIECKON (POPMYITBI UCXO/Is1 U3 Ha3BAaHUS BEIIECTBA 11O 9 OK 02
MexayHapoanoi (MIOITAK) uinu TpuBranbHONW HOMEHKIATYpe. K 3.2
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(bopMysiaM HEOPTaHUYECKUX BEIIECTB PA3IMIHBIX KJIaccOB (YrapHBIH ra3, yriIeKHCIbINA ra3,
aMMUaK, TalleHasi U3BECTh, HEraImieHasi N3BeCTh, MUThEBAasl CO/IA U APYTUX): HA3BIBATh U
COCTaBJISITH (POPMYJIBI XUMHUUECKUX BEIIECTB, OMPEIEIATh MPUHAIICKHOCTH K KIIaccy.
HcTounuku xumuueckoi napopmammu (CpeacTB MaccoBoit nHpopmanmu, cetb UHTEpHET
u npyrue). [lonck napOpManmm 1Mo Ha3BaHUAM, HACHTHPUKATOPAM, CTPYKTYPHBIM
dhopmynam.

Tema 4.2.
dusuke-
XUMHYECKHE
CBOMCTBA

HEOpraHUYECKU
X BEIIIECTB

OcHOBHOE coJiepKaHue

10

Teopernueckoe o0yuenune

Mertamnel. O0mue puznueckue U XuMUYeCcKre CBOMCTBa MeTauioB. CriocoObl MOTyYEHHUS.
3HayeHNEe METAJIJIOB U HEMETAJIJIOB B MPUPOJIC U KU3HEEATSIIBHOCTH YeJIOBEeKa U
opranu3MoB. Koppo3us MeTauioB: BUAbI KOPPO3UHU, CIIOCOOBI 3aIIUTHI METAJJIOB OT
KOppO3UHn

OK 01
OK 02
IIK 3.2

Hemetamnbl. O6mmue ¢pu3ndeckre 1 XMMHUIECKHE CBOMCTBA HEMETAIIIOB. THUITHYHBIE
cBoiictBa HeMeTasuioB [V- VII rpynm. Knaccuduxarus u HoMeHKIaTypa COeIMHEeHUN
HeMeTa/uioB. KpyroBopoThl OMOTEHHBIX DJIEMEHTOB B IPUPOJIE.

XHUMHUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTraHMUECKUX BEUIECTB (OKCUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB MPOCTHIX
BENIECTB, BOJOPOIHBIX COEIMHEHUN, BBICIIIMX OKCHJIOB U THIPOKCHUJIOB.

IIpakTHYyeckue 3aHATHS

CocraBieHue ypaBHEHN XUMHUYECKUX PEAKIUN C Y4aCTUEM ITPOCTBIX U CIOKHBIX
HEOPraHWYECKUX BELIECTB: METAUIOB U HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U
aM(OTEPHBIX DJIEMEHTOB; HEOPIraHUUECKUX KUCIIOT, OCHOBAHUN U aM(OTEPHBIX
TUAPOKCUIOB; HEOPTAaHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA. Pemenue
[IPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYCCKUX 3aJaHUI HA CBOMCTBA, COCTAB, IIOJIyYCHUE U
0e30MacHOe UCI0JIb30BAHNE BaXKHEUIIINX HEOPTaHMUECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIbHOCTH YEI0BEKA
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JlabopaTopHble 3aHATHSA

JlabopatopHas pabota «CBOICTBA METAIIOBY.

Uccnenosanre GpU3NUYECKUX U XUMUUYECKUX CBOMCTB METAJUIOB. Pelienue
JKCIIEPUMEHTAIIBHBIX 33/1a4 IO CBOMCTBAM XMMHUYECKUM CBOMCTBAM METAILIOB U MO
PACIIO3HABAHMIO Y NTOJIYYEHUIO COETMHEHUN METAJIJIOB.

Tema 4.3. OcHOBHOE coaep:xkaHue
Unentudukarys | JlabopaTropHbie 3aHATHS

Heopranudecku | JlaboparopHas padota «neHTruduKams HeOpraHUIECKHUX BEIIECTBY.

X BEIIECTB Pemenne SKCrEpUMEHTANBHBIX 3a4a4 MO XWMHYECKMM CBOWMCTBAM METAUIOB U OK 01
HEMETAIIJIOB, 110 PACIIO3HABAHUIO U MOJYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJIJIOB. IIK 3.2
Nnentudukaius HEOPraHUYECKUX BEIIECTB C UCMIOIb30BaHUEM UX (DU3UKO-XUMUYECKUX
CBOMCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cyJbdart-,

KapOOHAT- U XJIOPHJI-aHUOHBI, HA KATUOH aMMOHUS

KonTpoabHas .

CBoiicTBa HEOPraHUYECKUX BEIIECTB

pabora 2

Pasien 5. KI/IHGTIEHGCKI/IG Y TEPMOJAMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX
peakiui

CkopocThb o

CHOBHOE COZEpKaHUE

XUMHUYECKUX

peaKIuii. Teopernueckoe o0yueHue

Xnumuueckoe | CKOpOCTh peakIuu, €€ 3aBUCUMOCTh OT Pa3IM4YHBIX (DaKTOPOB: MPUPOJIBI PEarupyOIINX

paBHOBECHE BEILIECTB, KOHIICHTPALIMU PEATHPYIOIINX BEIIECTB, TEMIEPATYPHI U IIOMIAAN PEAKIIUOHHON OK 01
MOBEpPXHOCTU. TeruioBbie 3P(HEKThl XUMUYECKUX PEAKIUN. DK30- U IHIOTEPMUUYECKUE, OK 02
peaKIuu. K 3.2

OG6paTuMOCTh peakiuii. XMMUUECKOE PaBHOBECHUE U €r0 CMEIIEH e IO/ ICHUCTBUEM
pa3IMUHbIX (PaKTOPOB (KOHIICHTPAIIMS PEareHTOB WM MPOAYKTOB PEaKIINH, T1aBJICHUE,
TeMmreparypa) sl Co3aHus ONTUMAIIBHBIX YCIOBUM MPOTEKAHUS XUMUUECKUX TTPOIIECCOB.
[Tpunuun Jle Hlatenbe

JlaGopaTopHnasi padora
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JIaboparopHass pabora «CKOpOCTh XUMHUYECKMX peakuuid. CMenieHue XHMHYECKOTO
paBHOBecus» PellleHre NPaKTUKO-OPUEHTUPOBAHHBIX 33JaHUA Ha aHalIU3 (PaKkTOpOB,
BIMAIONIMX HA MW3MEHEHHE CKOPOCTM XHMMYECKOM peakiuuud, B T.4. C IO3UIUHA
HKOJIOTMYECKHU 11€JIECO00PA3HOT0 MOBEACHUS B OBITY M TPYAOBOM JIE€ATEIBHOCTH B LIEJIAX
COXPaHEHUS CBOETO 3[I0POBbs U OKPY’KAIOIIEH PUPOTHOM CPEBI.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJAHUM HA IPUMEHEHME npuHIuna Jle-
[ITaTenbe 11 HAXO0KACHUS HAIIPABJICHUS] CMELICHUS

HpO(l)eCCl/IOHaJILHO-OpI/IeHTI/IpOBaHHOG COACPKAaHUC (conepmanne NMPUKJIATHOTI'O MOI[yJIH)

Pa3zngea 6. Xumusi B ObITY H IPOU3BOJICTBEHHOM 1eATEJIbHOCTH YeJI0BEKA 6
Xumust B ObITY OCHOBHOE CO/iepKaHNe 6 OK 01
1 OK 02
NPOHM3BO/ICTBEH Teopernueckoe o0yueHune 2 OK 04
HOll Hogeitmme nocTrkeHns: XUMAYECKOW HAYKH U XUMUYECKOW TeXHOJIO0ruu. Posb 0K 07
NEeATENBHOCTH XUMUU B 00€CTICUCHUH IKOJIOTUUYECKOM, SHEPreTUYECKOM U MUIIEBOI 0€30MacCHOCTH, K 3.2
qeloBEKA pazButuu MeauIHbl. [IpaBuia norcka U aHajiu3a XMMUYECKOU HHPOpMAITUU U3 2 MK 4.3
Pa3IMYHBIX UCTOYHUKOB (Hay4Hasi ¥ y4eOHO-Hay4YHas JIUTepaTypa, Cpe/ICTBa MacCCOBOM
uHdopmaruu, cetb MIHTEpHET)
IIpakTHYecKHe 3aHATHS 4
[Touck 1 aHaNIM3 KEMCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUM C yYETOM 4
Oynymieil npodeccuoHaaIbHON NESITEIBHOCTH MO TEMaM: KPacK, UCTOYHUKHU DHEPTUH,
OpraHWYeCcKue U MUHEpaJIbHbIE Y00peHHUs], IEKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUSI.
3amura: [IpeacTaBneHue pe3yabTaToB pelieHus KeHCcoB B popMe MUHU -IOKIIAIA C
MpE3CHTALIuEN
Pasznea /. CTpoeHne u CBOIiCTBA OPraHMYeCKHX BellleCTB 22
OcHoBHoOE coepkaHue 4
TeopeTnueckoe odyuenune 2 OK 01
Tema 7.1. [losiBIeHME M pa3BUTHE OPraHUYECKOW XMMHHM KakK Hayku. [IpeaqmMer opranndeckoin 11K 4.3
Knaccudukanus | v, Mecto u sHauerue OpPraHUYeCcKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK. 2
CTPOCHHMEC U XUMHUYECKOE CTPOCHUE KAK NOPSAOK COEAMHEHUS aTOMOB B MOJIEKYJIE COTVIACHO HX
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HOMEHKJIaTypa
OpraHUYEeCKUX
BEILIECTB

BAJICHTHOCTU. OCHOBHBIE TMOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHS OPraHUYECKHX
coenuHeHuin A.M. bBytiepoBa. VYIJIEpOOHBIN CKEJIET OPraHUYECKOW MOJIEKYJIBI.
3aBUCHUMOCTh CBOWMCTB BEHIECTB OT XUMHUYECKOTO CTPOCHHUS MOJIeKyJl. M3omepus u
HU30MEDBI.

[Tonsarue o pyHkmonaasHOM rpynie. Pagukan. [IpuHIune: knaccudukaum
OPraHMYECKUX COCAMHECHUN. MeXTyHapOoIHasi HOMEHKJIIATYpa U MPUHIUIIBI
HOMEHKJIaTyphl OpraHu4YecKux coeauuenuil. [lonsitue 06 a3oTcoaepramux
COCIMHEHUAX, OMOJIOTMYECKHU aKTUBHBIX BEIIECTBax (YrjieBoAax, )Kupax, Oeykax u Jip.),
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUSIX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

HpaKaneCKne 3aHATHUA

HomMmenknaTypa opraHM4ecKux COeAMHEHUN OTACIBHBIX KJIACCOB (HACHIIICHHBIE,
HEHACBHIIIEHHBIC U aPOMATUYECKHUE YTIIEBOOPO/IbI, CHUPTHI, (DEHOJIbI, AJIbICTU/IBI,
KETOHBI, KApOOHOBBIE KUCIIOTHI U Jip.) CocTaBlieHHE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOPMYJI OPTAaHUYECKUX BEIIECTB OT/ICIbHBIX KJIACCOB, UCTIOIB3YS X
Ha3BaHUS 10 CUCTEMATUYECKON U TPUBUAIBHON HOMEHKIIATYPE (3TUIIEH, AlICTUIICH,
rIMLepuH, GpeHol, GopMalibIerui, yKCycHasi KUCIoTa, IIHIHMH). PacueTsl pocreiiiei
(hopMYyJIBI OPraHUYECKON MOJICKYJIBL, UCXOS U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 7.2.
CBoiicTBa
OpraHUYECKUX
COCJIMHCHUH

OcHOBHOE coJepkaHue

10

Teopernueckoe o0yueHue

- OU3HUKO-XMUMUYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUM OTIEJIbHBIX KJIACCOB
(0coOeHHOCTH KJIacCU(PUKALMA U HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOTMUECKUH psifl U
obmas ¢opmyna; uzoMmepus; GU3UICCKHE CBOMCTBA, XMMHUYECCKHE CBOWMCTBA; CIIOCOOBI
MOJTYYeHHUsI): TPeaeabHbIC YIIIEBOAOPOAbl (aJKaHbl # IUKIOANIKaHbl). ['opeHHe MeTaHa
KaK OJWH M3 OCHOBHBIX HCTOYHHKOB TeIJIa B TPOMBINIICHHOCTH WU ObITy. CBOMCTBa
MPUPOIHBIX YTIIEBOIOPOI0B, HAXOKICHHUE B MPUPOJIC U IPUMEHEHHUE aJIKAaHOB,

- TIpeAeNIbHBIE YTIEBOMOPObI (aTKaHbI ¢ ITUKIOATKAHBI). | OpeHre MeTaHa Kak OJWH W3
OCHOBHBIX HMCTOYHUKOB TeIJIa B MPOMBINUIEHHOCTH M ObITy. CBOWCTBA MPUPOIHBIX
YTIEBOAOPOIOB, HAXOXKICHUE B IPUPOJIC U MPUMEHEHHUE aJIKAaHOB;

HEIpeIeNbHbIC (AJIKCHBI, AJIKUHBI U aJIKaIUEHbI) U aPOMATHYCCKHE YTIICBOIOPO/IBI.

OK 01
OK 02
OK 04
1K 4.3
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FOpeHI/IC AlICTUIICHA KaK UCTOYHHUK BBICOKOTEMIICPATYPHOI'O INIAMCHHA IJIAA CBAPKH U
PE3KHU MCTAJIJIIOB

KHCJIOPOJICOIEpIKaINE COeTMHEHUS (CIUPTHI U (PeHOIbI, KAPOOHOBBIE KUCIOTHI U
3(¢UpBbI, aNbAETUABI U KETOHBI, XKUPBbI, yraeBobl). [IpakTrueckoe npuMeHeHne
STWIEHIJIMKOJIS, IIIMLEpUHa, (peHomna. IlpuMenenne popmanbaernnia, aneraabaeruaa,
YKCYCHOM KUCJIOThI. MbLIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. Morolue CBOCTBa
MBbLIA

HpaKanecmle JaHATHUA

CBoiicTBa OPraHUYECKUX COCAMHEHUN OTACIBHBIX KJIACCOB (TpUBUATILHAS U
MEXAYHapoIHas HOMEHKIIaTypa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI MOTYYEHHUs):
npejebHbIe (AJIKaHbI U [IUKIIOATKAHbI ), HEMPEACIbHbIC (AJIKEHBI, aJTKUHBI U aJIKaJUCHBI)
Y apOMAaTUYECKUE YTIE€BOAOPO/Ibl, CHUPTHI U (PEHOIIbI, KAPOOHOBBIE KHCIOTHI U A(UPHI,
aJbJACTUIbl U KETOHBI, AMUHBI U aMUHOKHUCIIOThI, BBICOKOMOJIEKYJIIPHBIE COCTMHEHUS.
3agaHusl Ha COCTABIICHUE YPABHEHUN XUMUYECKUX PEAKIUN C yIaCTUEM OPTaHHUYECKUX
BEILIECTB HA OCHOBAHUHU UX COCTaBA U CTPOEHUS
CocraBneHue CXeM peakiuii (B TOM YHCIIe 10 MPEITIOKEHHBIM 1IETI0YKaM MpeBpalieHuil),
XapaKTEePU3YIOIINX XHUMHUYECKUE CBOWCTBA OPraHUYECKUX COEOUHEHUN OTAEJbHBIX
KJIACCOB, CIMOCOOBI WX TIONYYECHHMs] W Ha3BaHWE OPraHWYECKUX COCAMHEHHUH TIO0
TPUBUAIIBHOW WJIM MEXIYHAPOJHON CUCTEMATUYECKON HOMEHKIIATYPE.

Pemenre npakTuKO-OpMEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOMCTBA
OpPraHUYECKUX COCIUHEHUMN OTJEIbHBIX KJIACCOB

JlaGoparopHasi pabora

JlabopaTopHass pabora "lIpeBpaiieHus OpPraHUYECKMX BEIIECTB IPU HarpeBaHUM'.
[Tomyuenue 3TUICHA U M3YYEHHUE €r0 CBOMCTB. MoIeIMpoBaHNE MOJICKY U XUMHUYECKHIX
IpeBpalleHuii Ha IpUMepe dTaHa, ITUJICHA, alleTUJIeHa U Jp.

JlabopatopHass paborta. «CBoiicTBa cnupTOB» M3yueHue pacTBOPUMOCTH CIHUPTOB B
Boge. OkucieHue CHUpPTOB pa3IMYHOTO CTPOEHHsS XPOMOBOH cMechbro. Ilosydenue
IUATUI0BOrO 3¢upa. Ilomyuenue raunepara Meau.

Tema 7.3.

OcHOBHOE cofepKaHue

OK 01
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Vnentudukanm Teoperuueckoe oOyueHue 2 OK 02
s OpraHUYECKUX OK 04
e — buooprannyeckue coenunenus. [I[puMenenne u 6MoI0ruYecKasi posib yriieBoJI0B. K 4.3
AHAYCHIE I OxuciieHre yrieBoi0B - HCTOYHUK YHEPTUH KUBBIX OpraHu3MoB. O01acTy MPUMEHEHHUS
HpHMEHEHHE B amMuHOKUCIOT. [IpeBpatiiennst 0eIKOB MUIIM B OpraHUu3Me. Bnovnomqecme byHKIIUN 2
SLITOROI 1 oenkoB. buonornueckue QyHKIMM kUpOB. Posib OpraHnyeckoi XUMHUH B pELICHUU
po0JIeM NUILEBON O€30MaCHOCTH
IIPOU3BOJICTBEH
HOIL IIpakTyeckue 3aHATHS 2
AEATEIIBHOCTU Ponb opranueckoil XuMuM B PELIEHUH MTPOOJIEM SHEPreTUYECKOil 0€30MMacCHOCTH, B
YeJoBeKa Pa3BUTUM MEAUIMHBI, CO3JJaHUU HOBBIX MaTE€pPHUaIOB, HOBBIX HCTOYHUKOB SHEPTUU
(ayIbTEepHATUBHBIC UCTOYHUKH dHEPTUn). ONMacHOCTh BO3JIEHCTBUS Ha KUBBIE OPTaHU3MBbI 5
OpPraHUYECKHUX BEIIECTB OTAEIbHBIX KJIACCOB (YIJIEBOAOPOAbI, CIUPTHI, (DEHOIBL,
XJIOPOPTAHUYECKHE MPOU3BOHBIC, aIbJACTUIBI U JP.), CMBICI TTOKA3aTeNs MPEAEIHHO
JIOIYCTUMOM KOHIICHTPAIIUU
JlaGopaTopHbie 3aHATHS 2
JlaGoparopnas pabota: "Wnentudukanus OpraHUYECKUX COCAMHEHUN OTIEIbHBIX
KJIacCOB"
Nnentudukaims opraHM4ecKuX COeTMHEHUN OTIETFHBIX KJIACCOB (Ha mpuMepe
aJIbJICTUIOB, KpaxMasa, YKCYCHOM KHUCIIOThI, O€TTKOB U T.I1.) C UCIIOJIb30BAaHUEM HX 9
(U3UKO-XMMHUYECKHUX CBOMCTB U XapaKTePHBIX KaUeCTBEHHBIX peakinii. JleHarypanus
Oenka npu HarpeBanuu. L[BeTHBIC peakiiuu OenKoB. BO3HWKHOBEHHE aHATUTUIECKOTO
CUTHaJa C TOYKH 3PEHUS XUMHUYECKUX MPOLIECCOB IIPU NPOTEKAaHUN KaUeCTBEHHOU
peaKIvu, MO3BOJISIONICH UACHTUDUIIUPOBATH MPEI0KEHHBIE OPTAaHMYECKHE BEIIECTBA
Konrporras CTpyKTypa U CBONCTBA OPraHUYECKUX BEIIECTB 2
paboTa 3 PYKTYP P H
IpomeskyTouHasi arTecTanus o gucuuminne ( 1udepeHIUPOBAHHBII 3a4eT)
Bcero 72
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3. YCJIOBHUS PEAJIM3AIIMA ITPOT'PAMMBI YUYEBHOM
ANCIUITIJINHBI
3.1. TpeGoBanuss K  MHHUMAJIBHOMY  MATEPHAJILHO-TEXHUYECKOMY
o0ecreYeHHu o

Jlns peanuzanuu OporpamMMbl AUCHUIIIMHBL JOJIKHBI OBITh MPETYyCMOTPEHBI
CJIEIyIOUIUE CTeI[UaTbHbIC TOMEIICHUS: Y4eOHbIA KaOUHET XUMUHU

O6GopynoBanue y4ye0HOro ka0uHeTa (HArJIsIIHbIe MOCOOUSsI): HAOOpPHI
[IAPOCTEP’KHEBBIX MOJIENIEH MOJIEKYJl, MOJENIU KPUCTAUIMYECKUX PEUIETOK,
KOJUIEKIIUU TOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHUHEPAJIOB, TaOauIa
MenneneeBa, yaeOHble GUIBLMBL, ITU(POBBIE 00pa30BaTEILHBIE PECYPCHI.

Texnuyeckue cpeacrBa OO0y4YeHHsI: KOMIIBIOTED C YCTPOWCTBaAMHU
BOCIIPOU3BEACHUSI 3BYKa, MPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C 3KPAHOM,
MYJIbTUMEIUIHAS I0CKA, YKa3Ka-MPE3eHTEeP ISl TPE3CHTAIIUH.

OobopynoBanue jJadopaTopuu U padoYux MecT J1adopaTOpuu: MEH3YPKH,
MUTIETKU-KANEIbHUIIBI, TEPMOMETPHI, (PUIbTpoBaNbHAas Oymara, NPOMBIBAJIKH,
CTEKJISTHHbIE TIPOOUPKH, PE3UHOBBIE MNPOOKH, (OHAPHUKH, HAOOpP pPEaKTHUBOB,
CTEKJISHHBIC TAJOUYKH, IITAaTUBBI I MPOOUPOK; MEPHBIC IMWIMHAPHI, BOPOHKH
CTEKJISTHHBIE, BOPOHKM JeNnuTelbHbie IuHapudeckue (50-100 mut), crynmku c
nectukoM, (aphopoBble YaIKH, MUHILETHI, (UIBTPbI OyMa)kHble, BaTa, Mapis,
4acoBBIE€ CTEKJIA, DJEKTPOIUIUTKH, JTJA0OPATOPHBIE IMTATUBBI, CIIMPTOBBIE TOPEIIKH,
CIIUYKH, PUOOP JIJIs TTOTYYEHUS Ta30B (WM MPOOHpKa ¢ Ta300TBOJAHON TPYOKOif),
JepKaTenu JJig NpOOHMPOK, CKISHKU JJI XPaHEHUs PEaKTUBOB, pa3JaTOYHBIE
J0TKH; XumMuueckre crtakanbl (50, 100 u 200 mi); mmaTeny; MUHIETHI; TUTCIbHbBIC
HIUIMIBL, CEKYHIOMEPHI (TaliMepsl), MepHble pooupku (Ha 10-20 mi) U MepHbIe
ko061 (25, 50, 100 u 200 mm), BoasHas OaHsi (WJIM TEPMOCTAT), CTEKJISTHHBIC
MajJouKy; KOHMYECKHe KoJObl 1ysi tuTpoBanus (50 u 100 mun); MHAMKATOPHBIC
NOJIOCKU Juist  ompeneneHuss pH w©  craHgapTHas WHOUKATOpHas —IIKaJa;
YHUBEpCAIbHBIN HHAUKATOP; nuneTku Ha 1, 10, 50 M (unm no3aropst Ha 1, S u 10
M), OIOpPETKH JUisi TUTPOBAaHMS, MeAMIMHCKME mmmpuiel Ha 100-150 wmu,
7abopaToOpHbIC W/WIN aHATUTHYECKHE BEChl, pH-MeTphl, CymuibpbHbIN 1IKad, 1 Ap.
JabopaTtopHOe 000PY/I0BAHHUE.

3.2. HndopmanuoHHoe obecriedeHne peau3aluu NPorpamMmMbl

OCHOBHBIE HCTOYHUKHU:

1. Tabpuensu O.C. Xumus. 10 knacc. YrayOneHHsiii ypoBenb: yueonuk / O. C.

["abpuensa, U. I'. Octpoymos, C. A. Ciaakos. - [Ipocsemenne, 2022. — 399
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2. Xwumus. 11 kmace. YrnyOseHnsiid ypoBeHb: yueOnuk / O. C. I'abpuensn, 1. T'.
Octpoymos, C. A. Cnankos, A. H. JIéskun. - [Ipocsemnienue, 2022. — 432
JlonoJiHUTE IbHbIE HCTOYHUKH:

http://lib.bsaa.edu.ru — b bearopoackoro 'AY

http://znanium.com — 3BC «3Hanmym»

http://e.lanbook.com — IBC «JIaub»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI yuednoii
JTUCHUTIIMHBI

KonTposib ¥ oOIleHKa  pe3yslbTaTOB  OOY4YEHMsI  OCYIIECTBISETCS
npenojaBareyieM B  IpoLecce MNPOBEAEHUS MPAKTHUECKUX  3aHATUA WU
7a00paTOpHBIX pabOT, TECTUPOBAHMS, A TAKXKE BBINOJIHEHUS OO0Y4YaIOIIUMUCS
WHIUBUIYAJbHBIX 3alaHUid, TPOEKTOB, HccieaoBaHMi. Pe3ynpraTel 00yueHus
OMPEEINSIOT, YTO O0yYarolmuecs AOJKHBI 3HATh, TOHUMATh U JEMOHCTPUPOBATH
10 3aBEPLICHUM U3yYEHHUSI TUCLUTIIINHBI.

Jnst hopmMupoBaHUs, KOHTPOJSI U OLEHKH PE3yJIbTaTOB OCBOCHHUS y4eOHOM
JUCLUIUIMHBI UCIIONIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIIPUSATUIN, IPEICTABIIAIOIIAS
co00il KOMIUIEKC Y4E€OHBIX MEpPONPHITHI, COIIACOBAHHBIX C pe3yJbTaTaMu
oOyuenus u copmynupoBanHbix ¢ yauetom @I'OC CO0 (mpeaMeTHbie pe3ybTaThl
no pucuumuiuae) u ®I'OCCITIO
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OK/IK

Monyas/Paznen/Te
Ma

PesyabTaT 00yuenust

THIbI OLlEeHOYHBIX MEPONPUATHI

OcHoBHOe coepkaHue

peakuuu

XHMHYECKHX peaKkuuid

1 Paznen 1. OcHOBBI @DopmMyJaHpoBaTH 0a30BbIE
CTPOCHHUS BellecTBa NMOHATHSA U 3AKOHbI XMMHH
1. Tect «CTpoeHHE aTOMOB XMMHYECKUX 3JIEMEHTOB U MIPUPOJa XUMUUECKOU
1.1 | OK 01 |Ctpoenue aToMOB COCTaBJIITh XUMUYECKHE p pHpo
. CBA3U».
XUMHYECKHUX DJIEMEHTOB| ()OpMYJIbl COETMHEHUN B .
. 2. 3a71auu Ha COCTABJICHUE XUMHUECKUX (POPMYJT IBYXaTOMHBIX COCTUHEHUI
M TPUPOJA XUMHYECKOH COOTBETCTBHH CO CTEIEHBIO
(okcun0B, Cynb(PHUAOB, TUAPUIIOB U T.I1.).
CBS3U OKHUCJICHUS XUMUYECKUX . . .
3.3amaHus Ha UCTIOJIH30BAHNE XUMUYECKON CUMBOJIMKY U HA3BaHUI COCITMHEHHI 110
AJIEMEHTOB, UCXOS U3 . .
HOMEHKJIaType MEKIyHApPOJHOTO COK3a TEOPETUUECKON U MPUKIIAJHON XUMHU U
BAJIECHTHOCTH U 3JIEK .
TPUBHAIIBHBIX HA3BAHUU JJII COCTABIICHUS XUMHUYCCKUX (POPMYIT IBYyXaTOMHBIX
TPOOTPULIATEIIHHOCTH .
coeuHEeHH (OKCUAOB, CYIb(UIO0B, THAPUAOB U T.I1.) U APYTUX HEOPTaHUYECKUX
COCIMHEHHH OTIEIBHBIX KJIACCOB
JlaGoparopHas paboTa
. XapaxrtepuzoBatb xumuueckue | 1. Tect «MeTanueckue / HeMeTaITIMYECKHE CBONCTBA, 3JIEKTPOOTPULIATENILHOCTD
1.2 | OK 01 [[leproanveckuii 3aK0H
OK 02 I Tabmmma J1 AJIEMEHTBI B COOTBETCTBUU C U CPOJICTBO K 3JIEKTPOHY XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX
MGHJICJ'IGCBa. ' WX TIOJIO)KCHHEM B AJICKTPOHHBIM CTPOCHHUEM H TOJI0KEHUEM B TIEPUOIUIECKON CHCTEME XUMHUECKHIX
MEPUOANYECKON CUCTEME anemMeHToB .. Menneneesay.
xumuueckux aemerToB J.U. | 2. [lpaktuueckue 3agaHus Ha YCTAHOBJIEHUE CBSA3U MEXKIY CTPOCHUEM aTOMOB
Menneneena XUMHUYECKUX HJIEMEHTOB U MEPUOANYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COCIMHEHUI B COOTBETCTBHUU C TOJIOKeHHEM [leproanueckoit
CUCTEME.
[IpakTHKO-OpUEHTUPOBAHHBIE TEOPETHUUECKHUE 3aJaHUsI HAa XapaKTEPU3AIUIO
XUMHYECKHX 3JIEMEHTOB: «MeTamuueckue / HeMeTaUTHUYeCKHUe CBOICTBA,
3IEKTPOOTPULATENBHOCTD U CPOJICTBO K 3JIEKTPOHY XMMUYECKUX JIEMEHTOB B
COOTBETCTBHE C UX 3JEKTPOHHBIM CTPOCHHEM U MOJOKEHUEM B EPUOTUUECKOMN
cucteMe xuMudeckux sneMenToB J[.M. MennaeneeBay»
2 Paznen 2. Xumuieckne| Xapakrepu3oBaTh THIIbI

KonTtpoabHas pabora «CTpoeHue BemecTBa U XHMHYECKHE PeaKIun»

27




1. 3aiaun Ha COCTABJICHUE YPAaBHCHUMN PEAKIUA:

21 | OK TUIIBI XUMHUYECKUX CocCTaBIATh peakiuu
. - COCIMHEHMS, 3aMEeIIICHUs, Pa3JIOKEHHUs, 0OMEHa;
01 peaxkuuii COCIMHEHMUS, PA3JIOKEHUS, .
- OKHCIUTEIbHOBOCCTAHOBUTENBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/Ia
OK oOMeHa, 3aMelIeHNUs,
3JIEKTPOHHOTO OajaHca.
04 OKUCITUTEIBHO- N
2. 3ajaun Ha pacyeT MacChl BEIECTBA MM 00bEMA ra30B MO0 U3BECTHOMY
BOCCTaHOBUTEJIbHBIE PEAKIIUU N
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BbEMY OJIHOTO U3 YYACTBYIOIIUX B PEaKLIUU
BELIECTB; pacyEThl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUHU,
€CJIM OJIHO U3 BEIIECTB UMEET
CocTaBnsTh ypaBHEHUS 1. 3a1aHus Ha COCTaBJICHHE MOJIEKYJISIPHBIX U MOHHBIX PEAKIUil C y9acTHEM KUCIOT
2.2 DIEKTPOIUTHYECKAs yp A . o yIAp peakil yd ’
. | XMMHYECKUX PEaKI[Md HOHHOTO | OCHOBAHMM U COJICH, YCTAHOBJICHUE N3MEHEHUS KUCJIOTHOCTU CPEIb
ITICCOITUAITUS 1 HOHHBIN " .
oGMeH oOMeHa C yJacTueM 2. JlaboparopHas paboTa "THUIBI XUMHUYECKUX pEAKIIU
HEOPTaHMYECKUX BEIICCTB
3 HccaenoBaTb HCTHHHBIE
Paznen 3. PacTtBopsbl PAcTBOPHI C 32JaHHBIMH
XapaKTePUCTHKAMH
OK 01 1. 3aaun Ha IPUTOTOBJIEHHUE PACTBOPOB.
3.1 [TonsTre o0 pactBopax | Pa3inuare ncTUHHBIE
OK 02 pACTEOPEL 2. [IpakTuKO-OpHUEHTUPOBAHHBIE PACUECTHHIC 33/IaHUS HA AUCIIEPCHBIE CUCTEMBI,
1K 3.2 WCIIOJIb3YEMBIC B OBITOBOM M MPOU3BOJICTBEHHON JESTEIHHOCTH YEJIOBEKa
OK 01 o Uccnenosars (pusuko-
3.2 MccnenoBaHune CBONCTB A ¢ - JlaboparopHas padota "l[IpuroroBienue pactBopoB"”
OK 04 DACTBOPOB XMMHYECKHUE CBOMCTBA
[1K3.2 VCTUHHBIX PaCTBOPOB
4 Pa3)3e.11 4. CTpoeHne M | FccenoBaTh cTpoeHue H KonrpoJbHas pa6ora «CBoiicTBa HEOPraHUYECKHUX BEIIECTB»
cBoiicTBa cBOliCTRA
HEOPTAHMYECCKHX HEOPraHHYECKHX BElIeCTB
BeIeCTB
OK 1. Tect «<HoMeHnkaTypa v Ha3BaHUE HEOPTaHUYECCKHUX BEIIECTB HUCXOIS U3 UX
4.1 Kaccudukanms, KnaccudumupoBarts - yp p " m A
01 XUMHYECKOH (POPMYIIBI UITH COCTABICHUE XUMHYECKON (OPMYIIBI UCXOIS U3
HOMEHKJIaTypa U HEOpPraHMYECKHE BEIIECTBA B . v
[1K3.2 Ha3BaHMsI BEILIECTBA 10 MEXIYHAPOJAHOHN WM TPUBHAILHOM HOMEHKIATYPE».
CTpOCHHE COOTBETCTBHUH C UX CTPOCHUEM .,
2. 3agauyM Ha pacyeT MaccoBOM J10JIM (MacChl) XUMHYECKOTO 3JIEMEHTA
HEOPTraHUYECKUX
(coeauHeHUsT) B MOJIEKyJIe (CMECH).
BEIIIECTB

3. HpaKTI/I‘-ICCKI/IC 3agaHus 110 KJ'IaCCI/I(I)I/IKaL[I/II/I, HOMCHKIJIATYpPC U XUMHUYICCKHUM
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(dhopmynaM HEOPraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB.
4. IIpakTHyeckue 3a1laHusl Ha ONIPEAECIICHUE XUMUYECKON aKTUBHOCTH BELIECTB B
3aBUCUMOCTH BHJIa XMMUYECKOM CBSI3U U TUIA KPUCTAJUIMYECKOU PEIIETKU

OK YcranaBiauBaTh 3aBUCUMOCTh 1. Tect «OcoOEHHOCTH XUMHYECKUX CBOMCTB OKCHIOB, KHCIIOT, OCHOBAHMIA,
4.2 DUZNKO-XUMHUUECKUE . .
01 cBOliCTRA (UBUKO-XUMHYECKUX CBOUCTB | aM(OTEPHBIX THUIPOKCUIOB U COJICH.
OK HeOpTAHEYECKIX HEOPTaHMYECKUX BEIIECTB OT 3a/iaHus HA COCTABJICHUE YPABHCHUN XUMHUECKUX PEAKIUN C y4aCTHEM MPOCTHIX U
02 IIK Ap—— CTPOECHHS aTOMOB M MOJIEKYJI, & | CIIOKHBIX HEOPraHUYECKHUX BEIIECTB: OKCUIOB METAJUIOB, HEMETAIOB U
3.2 TaK)Ke TUIA KPUCTAIIINYECKONH | aM()OTEPHBIX AJIEMEHTOB;
pelIeTKH HEOPTaHMYECKUX KUCIIOT, OCHOBaHUH U aM(OTEPHBIX TUIPOKCUIOB,
HEOPTaHWYECKUX COJICH, XapaKTePU3YIOIINX UX CBOMCTBA M CITOCOOBI TTOTYYICHUSI.
2. 3. IlpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHE 3a/IaHUsI HA CBOWCTBA U
MOJIy9eHNE HEOPTAHUYECKUX BEIIECTB
3. JlabopaTtopHas pabora «CBOICTBa METAJIIOBY.
43 OK 01 [MneHTrdukanus HccenoBath KaueCTBEHHBIC 1. IIpakTHKO-OpPUEHTUPOBAHHBIC 3a/IaHUS IO COCTABIICHUIO XMMHUECKUX PEAKIIHN C
" OK 02 HeopraHM4ecKHx peaKIuu HEOPraHUIECKIX y4acTHEM HEOPraHUYECKUX BEIECTB, UCIIOIb3yEeMbIX ISl UX UACHTU(UKALINH.
OK 04 [BemectB BEIIECTB 2.JIaGopatopHnas pabota: "M aeHTHUKAIHS HEOPTaHUIECKUX BEHIecTB"
5 Pa3znea S. X
apaKTepu30BaTh BJIUSHUE
Kuneruveckue u
Pa3IHYHBIX (PAKTOPOB HA
TepMOJIMHAMHYECKHE
PaBHOBecCHE M CKOPOCTH
3aKOHOMEPHOCTH 9
XHMHYECKHX peaKIuii
NMPOTEeKAHUS
XHUMHYECKHX peaKIui
XapakTepru3oBaTh BIUSHUAEC
5.1 | OK  (CkopocTbh XHUMHUYECKHUX PaKICp
. KOHIIEHTPAIIUU pearupyromnx
01 peakuuii. XuMHU4eCcKoe HCHTPALIH p pYyrom
BEIIICCTB U TEMIIEPATYPHI Ha
OK  paBHOBecue m patyp
CKOPOCTh XUMHUYECKUX .
02 IIK . JlaboparopHasi paboTta «CKOpOCTh XUMHUYECKUX peakiuii. CMeleHrne XUMHIeCKOTro
peakuuii XapakTepu3oBaTh
3.2 paBHOBECHSI»

BIIMSIHUE U3MEHEHUS
KOHIEHTPAIlUHU BEIIECTB,
peaxkiuu cpeasl U
TEMIEPATYPhI HA CMENICHHE
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‘ XUMHUYCCKOI'0 paBHOBECCHU

6. [IpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoepKaHue MPUKIATHOTO MOTYJIs1)

6 Pa3nean 6. OuenuBathb nocaeacTBUs 3ammTa Keiica (¢ yueToM Oyayuieii npogeccHoHATBLHOM 1eATeIbHOCTH)
Xumusi B GbITY 1 OBITOBOIi U MPOU3BOICTBEHHO
NesATeIbHOCTH MO3ULUH IKO0J0TNYeCKOM
qeJ0BeKa 0e3omacHoCTH
OK 01 Keiic (¢ yuerom 6 el npodeccuoHaNbHON JEATeIbHOCTH
Xumusi B ObITY U OneHuBaTh MOCIEICTBUS (cyd YAYIIEH TIp ¢ a )
OK 02 o o o Bo3MoXHbBIE TEMBI KEHCOB:
MPOU3BOJICTBEHHOW | OBITOBOM M MPOMU3BOICTBEHHOM
OK 04 1. JIekapcTBa Ha OCHOBE PACTUTENBHBIX IIPENapaToB
NesITeNbHOCTU NesITeNIbHOCTH YeJIOBEKa C -
OK 07 . . 2. Motoiue cpeicTBa Ha HaTypaJlbHOW OCHOBE.
K39 |feoBeka MTO3UIIMHA SKOJIOTUYECKON 3 X s . o
: . XMUS B MOCH et mpodeccun.
0€30MacHOCTH YAYIICH TP
1K 4. bynyuiie Matepuansl sl aBTOMOOUIIECTPOCHHS.
4.3 5. boprba ¢ koppo3ueit aBTOMOOUIBFHOTO TPAHCIIOPTA.
6. XuMusi akKyMyJIsiTOPOB.
7. [lepcrieKTHUBHBIE CMa30YHbIE MaTEPHAIIBL.
8. HoBple cpencTBa st OKpacKu aBTOMOOMIICH.
9. OnpeneneHue >KECTKOCTH BOJIBI.
10. MccnenoBanue paspymaromero 1eHCTBU IPUPOAHON BOIbI HA ITOYBY.
11. MccnenoBaHue KayecTBa MUTHEBOM BOBI.
12. UccnenoBanue mpoO BOAOIIPOBOIHON BOJIBI HA TIPEAMET YCTPAHEHUS KECTKOCTH.
13. YcTpaHeHue KECTKOCTH BOJIBI B CEIbCKOXO035HCTBEHHON IE€ATEIbHOCTH.
Pa3nen 7. Ctpoenue
7 i cBolicTRa HccaenoBarh cTpoeHHne U
CBOIICTBA OPraHMYecKHuX KonTtpouabHas pa6ora «CTpoeHUe U CBOIiCTBA OPraHMYecKHX BelIeCTB)
OpPraHu4YecKux
BellecTB
BellecTB
OK 01 1. 3aaHus Ha COCTaBJICHHE Ha3BaHUI OPraHUYEeCKUX COCTUHEHUH 110 TPUBUATHLHOU
7.1 Knaccudukanus, Knaccudumnuposats A N up A p
WJTU MEXKTYHAPOTHON CUCTEMATHYECKON HOMEHKJIIAType.
[IK4.3  crpoenue u OpraHUYECKHE BEIECTBA B ALyHApOZL Yp

2. 3a7iaHus Ha COCTABJICHUE TOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX (GOpMyII
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HOMEHKJIaTypa COOTBETCTBHUU C UX CTPOCHUEM OPraHMYE€CKUX BEIIECTB OTAEIbHBIX KJIACCOB.
OpTraHUYECKUX 3. 3amaun Ha onpeeieHUue MPOCTEHIeH GOPMYITbI OpraHUIECKONH MOJIEKYIIBI,
BEIIIECTB WCXOJIsSl U3 DJIIEMEHTHOTO cocTaBa (B %)
o 1. 3agaHust Ha COCTaBJIICHUE YPABHEHUI XUMUUYECKUX PEAKIIUI C YUaCTUEM
7.2 | OK01 (CsoiictBa VYcra"naBIuBaThL 3aBUCUMOCTD A yp peak yi
o OpraHMYeCKHUX BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHU .
OK 02 [opranmueckux (hU3UKO-XMMHUYECKUX CBOMCTB 5 3 . N
o . 3amaHus Ha COCTABJIEHHE YPABHEHUH XUMUYECKUX PEAKIUN, WILIIOCTPU 150.4
OK 04 [(coennuenuit OpPraHUYECKUX BEIIECTB OT A N yp peaKiu, pyp XIOHI
XMMHYECKHUE CBOMCTBA C YYETOM MEXaHU3MOB IMPOTEKAHMS JAHHBIX PEaKIIMN 1
I1K 4.3 CTPOCHHUSI MOJIEKYJI .
TEHETUYECKOM CBSI3M OPTaHMYECKUX BEIIECTB Pa3HBIX KJIACCOB.
3. PacuerHble 3a/1a4u IO YpaBHEHUSIM PEAKIUH C yHACTUEM OPTraHUYECKUX
BEIIECTB.
4. Jlaboparopnas paboTta "IIpeBpariennst opraHn4ecKiX BEUIeCTB MPU HArpeBaHUM"
5. JlabopatopHasi pabota. «CBOICTBA CITUPTOBY
OK 01 Hnentudukanus o
7.3 OK 02  lopranmueckix HccenenoBath Ka4eCTBEHHbIE 1. HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIe 3aJ1aHUs 110 COCTABJICHUIO XUMHYECKHX pEaKIUH C
OK 04 BS —— pCak OPpraHnvICCKUX y4acTUEM OPTaHUYCCKUX BEUIECTB, B T.4. HCIIOJIb3YEMBbIX IJIST UX I/I}leHTI/I(l)I/IKaHI/II/I B
K 4.3 3HaII€HI/Ié " COEMHEHUH OTAEIBHBIX OBITY U IPOMBIIIIICHHOCTH.
' KJIaCCOB 2.JIaGoparopHas padota: "MaeHTHUKaINSI OPraHnYeCKUX COETMHEHUN OTAEIbHBIX
MPUMEHEHHUE B "
N KJIACCOB
OBITOBOM 1
MPOU3BOJACTBEHHOMN
eATENHLHOCTH
ueI0BEKA
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