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1. MACHIOPT IPOT'PAMMBI YYEBHOM JJUCIUTIJIMHBI

«XHUMMUSA»
1.1. O61acTh NpUMEHEHUsI IPOTrPaAMMbI

[Iporpamma  y4eOHOW JMCHUIUIMHBI ~ SBISETCS YacThIO  MPOTPaMMBI
MOJATOTOBKHM CIIELUATUCTOB cpeaHero 3BeHa B cooTBercTtBuU ¢ @I'OC CIIO mo
cnenunanbHocTd 21.02.19— Texuuueckoe oOCIyXKMBaHHE W PEMOHT JIBUTaTeleH,

CUCTCM M arpCraTroB aBTOMOOMJICH

1.2 Mecto AUCHUILUIMHBI B CTPYKTYPC IIPOTrPpaMMBbI ITOATOTOBKHU CIICIUAJIINCTOB
CpCAHCTO 3BCHA

OO6meoOpazoBaTenbHas IUCHUIUIMHA «XUMHs» U3y4daeTcsi Ha 0a30BOM
YpOBHE B 00111€00pa30BaTEILHOM IIUKJIE Y4€OHOTO IJIaHa OCHOBHOM

npodeccuoHaIbHOW 00pa3oBaTeIbHON MPOTPpaMMbl  CIICIIUATBLHOCTH: 21.02.19-
TexHuueckoe 06CnyXKnBaHWe N peMOHT ABuUraTteniel, CMCTeM U arperaToB aBTomobunen
TpymoeMKoCTh TUCHMIUIMHBI «XUMHUS» Ha 0a30BOM YPOBHE COCTaBISET 72

yaca, U3 KOTOpPHIX 66 wyacoB - 0a3oBbli Moaynb (6 pasznenoB) u 6 4YacoB -
npukiagHod monaynb (1 pasnmen), BKIIOYAIOMIMN MPAKTUKO-OPUEHTUPOBAHHOE
coJiep>KaHre KOHKPETHOM MPOQPECCUU WIH CTIEIIMATIEHOCTH.

1.3. Hean u 3a1a4u JMCHUILIMHBI — TPeOOBAHMS K Pe3yJIbTATAM OCBOCHHUA
TUCUMILUIUHBI:

1.3.1. Ileau u 3212494 TUCHUATLTIHHBI

DOpMHUPOBAHUE Y CTYACHTOB MPEJACTABICHUS O XUMUYECKOW COCTABIIAIOIICH
€CTECTBEHHOHAYYHOM KapTUHbI MHpPA KAaK OCHOBBI MPUHATHS PEIUICHUNA B
JKU3HEHHBIX W IMPOU3BOJACTBEHHBIX CHUTYalMSX, OTBETCTBEHHOIO IIOBEICHUS B
IIPUPOJTHOM Cpene.

3ajauM JTUCUMIIMHBI:

1) chopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEHN MPOTEKAHUS XUMUYECKUX
MIPOLIECCOB U SIBJICHUW B OKPYXAIOIIEH Cpee, LEJIOCTHOW HAyYHOU KapTUHBI MUPA,
B3aHMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHUS  COCTaBIATH  (OPMYJIBI  HEOPTaHUYECKUX U
OpraHWYeCKUX BEIIECTB, YPAaBHEHUS] XUMHUECKUX PEaKINi, OOBSICHITh UX CMBICI,
VHTEPIPETUPOBATH PE3YIbTATHI XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKM MPOBEICHHUS MPOCTEUIINX XUMHYECKUX

OKCIICPUMCHTAJIbHBIX I/ICCJ'ICI[OBaHI/Iﬁ C CO6J'IIOI[CHI/IGM IIpaBHJI 0e301macHOro
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oOpallleHHs C BeIIeCTBAaMH U JIADOPaTOPHBIM 000PYIOBAHUEM;

4) pa3BUTH YMEHHUS UCTOJIH30BaTh HH()OPMAITUIO XUMUYECKOTO XapaKkTepa u3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh  yMEHHS ~ TPOTHO3UPOBATH  TOCIEACTBUS  CBOEH
NEATEIbHOCTH W XUMUYECKUX NPHUPOAHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX
IIPOLIECCOB;

6) chopmMupoBaTh MOHUMAHNE 3HAYUMOCTH JTOCTHKCHUN XUMUUECKONW HAYKH

Y TEXHOJIOTUM JJI Pa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.



1.3.2. [lnanupyemble pe3yJbTAThl 0CBOEHHUS 001Ie00pa3oBaTeJabHOM JUCHUILIUHBI B c0oTBeTcTBUM ¢ ®I'OC CIIO u Ha

MP 01 a) 6a30BbIe TOTHYECKHE ICHUCTBHS:
- CaMOCTOSATENIbHO (POPMYJIMPOBATh M aKTyaIHM3UPOBATh
mpo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIMBAaTh  CYIICCTBCHHBIM  NPH3HAK WM
OCHOBaHMS JUIS  CPaBHCHUSA, KIACCH(PUKAIUA M
000011IeHHS;

- ONPEIEIATh EJIH JIEITENBLHOCTH, 3a7aBaTh
rmapamMeTpbl U KPUTCPHH UX JOCTHIKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B
paccMaTpUBAEMbIX SIBJICHHSX;

- BHOCUTh KOPPEKTHBBI B JICATCIbHOCTH, OIICHUBATH

OCHOBe
Koa u
HAaUMCHOBaHHUEC
(l)opanyeMblx HJ'[aHI/IpyeMI)Ie pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI
KOMIIETCHIINHU
O6Guue’ ,Z[Mcummmnapm)le2

OK 01. JIP 05 B wacTu Tpya0BOr0 BOCIIUTAHUS: I[IP6 2 BmameTh CHUCTEMOM XMMHMYECKHMX 3HAHHIM,
Bribupats - TOTOBHOCTh K Tpydy, OCO3HaHHWE IIEHHOCTH | KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIINE TTOHSITHS
CITOCOOBI MacTepCcTBa, TPYI0JIIO0HE; (XMMAYECKUM  DJIEMEHT, aTOM, DJEKTPOHHAas
pelieHus 3a1a4 - T'OTOBHOCTD K aKTHUBHOM JCATCIILHOCTH | 000JI04YKa atoma, S-, p-, d-3JIeKTpOHHBIC OpOUTAIIH
npoeCCHOHANIbH | TEXHOJIOTHYECKOW M COLMAIIBHOM  HAmpaBJICHHOCTH, | aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
o CITOCOOHOCTh WHUIMAPOBATh, MJIAHUPOBATh U | DJICKTPOOTPHUIIATEIIBHOCTD, CTENEHb OKHUCJICHUS,
JIeSITEIbHOCTH CaMOCTOSITEJIHO BBITIOIHSATh TaKylO AESATEIbHOCTD; XUMUYECKass CBSI3b, MOJIb, MOJISIDHAsE Macca,
NPUMEHUTENBHO K | - UHTEPEC K pPa3au4HbIM cepaM MNpOoPECCHOHAIBHON | MOJISIDHBIA ~ 00BEM,  YIJEPOJOHBIM  CKEJIEeT,
pa3IMuYHbIM JIeSITEILHOCTH, GyHKIIMOHANBHAS TPYIINa, paguKall, HU30Mepus,
KOHTEKCTaM OBnajieHle YHUBEPCATBHBIMU YU€OHBIMU U30MEpbl, TOMOJIOTMUYECKUUA PsAZl, TOMOJIOTH,

ITO3HABATEILHBIMM JICHCTBHUSIMU: YTJIEBOJIOPO/IbI, KHUCIOPOJ- U a30TCOJEpikKaIIue

COCAMHEHNs, OMOJIOTHYCCKH aKTHUBHBIC BEIIECTBA
(yrneBomdbl, *KUpbl, OCIKH), MOHOMEp, MOJUMED,
CTPYKTYpPHOE€  3BEHO,  BBICOKOMOJIEKYJISPHBIC
COCAMHEHHUS, KpUCTAJUIMYECKas pelieTKa, THUIIbI
XUMHYCCKUX peakIui (OKHCITUTEIBHO-
BOCCTAHOBUTENIbHBIC, 9K30-U DHIOTEPMUUYECKHE,
peaxkuuu HMOHHOTO oOMmeHa), pacTBop,
AJICKTPOJIUTHI, HE3JICKTPOJIUTHI,
ANEKTPOJIUTHICCKAS JTUCCOITHAITUSA, OKHUCIUTEIb,
BOCCTAaHOBHUTEIb, CKOPOCTh XUMHUUYECKOW PEAKITUH,
XUMUYECKOE PABHOBECHE), TEOPHUH M 3aKOHBI
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COOTBETCTBHE pE3YyJbTAaTOB IICJISIM, OLICHUBATh PHUCKH
IIOCJICJICTBUI IEATEIBHOCTH;

- pa3BHBaTh KPEAaTUBHOE MBIIIJIEHUE TPH PEIICHUU
YKU3HEHHBIX MPo0IeM

JIP 07 0) 6a30BbIe HCCIeIOBATEIIbCKUE EHCTBUS:

- BIAJETh HaBBIKAMU Y4EOHO-UCCIEAOBATEILCKON U
MPOCKTHOW  JEATEIHHOCTH, HABBIKAMHU Pa3pEIICHHUS
npo0JieM;

- BBIABJSITh ~ TPUYHUHHO-CIICJICTBEHHBIE  CBS3U W
aKTyaJlu3upoBaTh 3ajJady, BBIJBUIaTh THUIOTE3y €€
peIIeHs, HAaXOJWTh apTyMEHTHI IS JI0Ka3aTelIbhCTBA
CBOMX YTBEP)KIICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPHUH
pelieHus;

- aQHaJM3UPOBATh IMOJYUYCHHBIC B XOJI€ PCIICHUS 3aJa4M
pe3yabTaThl, KpUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

- YMeTh TIEPEHOCHTh 3HAHMUS B II03HABATEIIBHYIO M
MPAKTUYECKYIO0 00JIaCTH KU3HEACATSILHOCTH;
- YMEThb  HMHTETPUPOBATH  3HAHUSI U3
MpeMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC UJCH, MIPEIaraTh OpUTrHHATBHBIC
MOJXO/IbI M PEIICHHUS; CIIOCOOHOCTh UX MCIOJIb30BAHUS B
ITO3HABATEJIbHOW U COLMAJIBHON MTPAKTUKE

pa3HbIX

(Teopusi XMMHYECKOTO CTPOEHUSI OpPTraHUYECKUX
BEIIECTB AM. bytneposa, TEOpUs
3JIEKTPOJIMTUYECKOMN JIACCOLMALINH,
nepuoguueckuii 3akoH .M. MeHnneneeBa, 3aKOH
COXpaHEHHUs MAacChI), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, (PAKTOIOTHICCKUE
CBEJECHUS O CBOWMCTBAX, COCTaBE, NOJYYCHUU H
0e30macHOM UCIIO0Ib30BaHUU BOKHEHUIIINX
HEOPraHUYECKUX W OPraHUYECKHUX BEIIECTB B
OBITY U MTPAKTUYECKOMN JEATEIbHOCTH YETIOBEKa;

- YMETH BBISIBJISITh XapAKTEPHBIC TPU3HAKHU U
Y B3aUMOCBSI3b M3YYEHHBIX MOHSATHMN, MTPUMEHSTH
COOTBETCTBYIOIME IIOHATUS IPU  ONKUCAHUHU
CTPOEHHUSI U CBOMCTB B3aUMOCBSI3b H3YUYECHHBIX
IIOHATUH, IPUMEHITh COOTBETCTBYIOIIUE ITOHATHUS
pu ONMCAHUU CTPOEHUS u CBOWCTB
HEOPraHWYECKUX U OPTaHMYECKUX BELIECTB M HX
IIPEBPAILCHU; BBISIBJISITD B3aUMOCBSI3b
XAMUYECKUX  3HAHUM  C  TIOHATUSIMH W
MPEICTABICHUSIMUA JPYTUX €CTECTBEHHOHAYYHBIX
IPEIMETOB,;
I[IP6 3 yMeTh WuCHOIB30BaTh HAUMEHOBAHUS
XUMUYECKUX  COCIUHEHUW  MEXKIYHAPOIHOIO
COI03a TEOPETUYECKOM W MPHUKIATHOW XUMUU M
TPUBUAJIbHBIE HA3BaHUSI BAXHEWIIMX BEIIECTB
(aTHIIEH, AllETUJIEH, TJIMLEPYH, denon,
dbopmanpaerun, yKCycHas ~KHCIIOTa, TJIMIIUH,
YTapHBINA Ta3, YIVIEKHACIBIN ra3, aMMHaK, TamieHas
W3BECTh, HErameHas W3BECTh, MUTHEBAs COJA U
JPYTHUX), COCTABIISITH (DOPMYITBI HEOPTAHUUECKUX U
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OPraHUYCCKUX BCIICCTB, YPABHCHHA XHUMHUUYCCKUX
peaKuHﬁ, OOBACHATL HMX CMBICII; IIOATBCPIKAATH
XapaKTCPHBIC XHMHYCCKHC CBOMCTBA BCIICCTB

COOTBCTCTBYHOITUMHU OKCIICPUMCHTAMU 151
3aIIiCiAMHU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ;
- YMCTb YCTaHAaBJINBATb IMPHUHAOJIC)KHOCTD

W3YUYECHHBIX HEOPTraHMYECKUX W OPraHHuYeCKHX
BEILIECTB K OIPEAEIEHHBIM KjaccaM W TpyIIam
COCAMHEHNH, XapaKTepU30BaTb HUX COCTAaB W
Ba)KHEHIIIME  CBOMCTBA; OIpENENsATh  BUIBI
XUMUYECKUX CBs3ed  (KOBaJIGHTHAas, WOHHAasi,
MeTaJInYeCKas, BOJOPOJIHAS), THIIBI
KPUCTAJIINYECKUX peLIeTOK BEILIECTB;
KJ1acCU(UIIMPOBATH XUMUYECKUE PEAKIIUU;
- cpopMHpOBaTh NPEACTABICHUSA: O XMMHUYECKOM
COCTaBJISIFOLIEM E€CTECTBEHHOHAYYHOM KapTHUHBI
MHpA, POJM XHMUU B TIO3HAHUU SBJICHUU
npupoAbl, B (DOPMUPOBAHUM  MBIIUICHUS U
KyJIbTYphl ~ JIMYHOCTH, €€  (DYHKIIMOHAJIBbHON
IPAMOTHOCTH, HEOOXOOMMON  JUIsl  pelIeHus
IPAKTHYECKUX 3a1a4 17} JKOJIOTHYECKHU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3[I0POBbIO U
MIPUPOIHOM CpENIE;

[IP6 4 ymeTh NPOBOAWTH pacCUEThl IO
XUMHUYECKUM dbopmynaM U ypaBHECHHSIM
XUMHAYECKUX  PEaKUMi ¢  HCHOJIb30BAHUEM

buszrgecKux BEJINYUH, XapaKTepU3yrIUX
BEILIECTBA C KOJMYECTBEHHOM CTOPOHBI: MACCHI,
o0beMa (HOpMalnbHbIE  YCIIOBUSI)  Ta30B,

KOJINYCCTBa BCIICCTBA, HMCIIOJIB30BATh CHCTCMHBIC
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XUMHUYCCKUC 3HAHUA I IIPHHATHUA peIHGHI/Iﬁ B
KOHKPCTHBIX JKNU3HCHHBIX CUTYAlIUAX, CBA3AHHBIX C
BCIICCTBAMHU U UX IIPUMCHCHHUCM

OK 02.
Hcnonp3oBaTh
COBPEMEHHBIE
CpelncTBa MOKUCKa,
aHanu3a u
UHTEpHIpEeTalnuu
uHpopmMauu  H
UH(OPMAIMOHHBI
€ TEXHOJIOTUH JIIS
BBITIOJTHEHUS
3aza4
npodeccruoHaIbH

OH NeITEeNbHOCTH

B 06yacTu IeHHOCTH HAYYHOTO TTO3HAHUSL:

JIP 04 chhopMUpOBaHHOCTE  MHPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOINECTBEHHOW TPAKTUKHA, OCHOBAHHOTO Ha
IUaNore  KyJibTyp, CHOCOOCTBYIOIIETO  OCO3HAHMIO
CBOETO MecTa B
MOJUKYJIBTYPHOM MHUpPE; COBEPIICHCTBOBAHUE S3bIKOBOM
u YUTATEIHCKOU KYJBTYpPBI Kak cpencTBa
B3aUMOJICHMCTBUSl MEXIY JIIOABMU M IIO3HAHUS MUPA;

OCO3HAHUE LEHHOCTHU Hay4YHOMU NEATEIbHOCTU
TOTOBHOCTh OCYILIECTBIISITh IIPOEKTHYIO u
UCCIIEOBATEIBCKYIO JIESITENbHOCTh UHANBUAYAIBHO U B
rpyIre

OsnaneHue YHUBEPCAIbHBIMU y4eOHBIMU

MMO3HABATEIIbHBIMU JCHCTBUSMH:

MP 04 B) pabota ¢ undopmaruei:

- BIIaJIeTh HABBIKAMH TOJy4YeHUsS WHPOPMAIUA U3
UCTOYHUKOB  pa3HBIX  THIIOB, CaMOCTOSTEIILHO
OCYIIECTBIISITh TOUCK, aHajW3, CHUCTEMATH3aIUi0 W
WHTEpIpeTaui0 HWHPOPMAIUA pPA3NHYHBIX BHIOB H
dbopm npeacTaBICHUS

- CO3/1aBaTh TEKCThI B Pa3IMYHBIX (popmaTax ¢ y4eToM
Ha3HauYeHUs WHOOpPMAIMKU W IEJIECBOM  ayJAUTOPHH,
BBHIOMpAsl ONTHUMaNbHYI0 (OPMY TPEACTABICHUS W

BHU3YyaJIN3allNH,
- OLICHUBATb AOCTOBCPHOCTD, JICTUTUMHOCTD
I/IH(I)OpMaHI/II/I, cC COOTBCTCTBUC ITIPpaBOBbBIM u

I[IP6 3 yMerp TUJIAHUPOBATH U  BBIOJHSTH
XUMUYECKUN AKCIIEPUMEHT (mpeBpanieHus
OpPraHMYeCKMX  BEIIECTB  NpPHU  HArpeBaHHH,

NOJIyYCHHE HTWIEHA M HW3YyYEHUE €ro CBOMCTB,
KaUYeCTBEHHbBIE PEAKIMU Ha albJIETUAbl, Kpaxmall,
YKCYCHYIO KHCJIOTY; JEHaTypalusi OEJIKOB IpH|
HarpeBaHUM, [[BETHBIE PEaKIIUU OEJIKOB; MPOBOJUTH
peaklMy HOHHOrO OOMEHa, ONpPEeNeNsiTh Cpemy)|
BOJHBIX PACTBOPOB, KAaYECTBEHHBIC DPEAKUHUHA HA
cynbdar-, kapOoHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHMSI; pelIaTh SKCIEPUMEHTAIBHBIE 33J]a4u T10
teMam  "Metae" uw "Hemeramnw") B
COOTBETCTBUU C MpaBUJIaMH TEXHUKHU
0e30MacHOCTH Npu OOpallleHuu C BEUIECTBAMHU U
7a00paTOpHBIM  O0OPYJIOBAaHUEM; TIPEACTABISAThH
pe3ynbTaThl XUMHUYECKOIO IKCIIEpUMEHTA B (opme
3allUCU YPaBHEHUW COOTBETCTBYIOIIUX PEAKLUU U

(GopMynMpoBaTh  BBIBOABI HA OCHOBE  3THX|
pe3yIbTaToB;

I[IP6 6 yMerp aHaIU3UpPOBaTh XHUMHUYECKYIO
UH(pOpMaIHIO, I10JIyYaEMYIO U3  PpasHbIX

UCTOYHUKOB (CpPEICTB MaccoBOW WHGOpMAIINH,
ceTb IHTEpHET U apyrue);

- [1P6 4 BnageTh OCHOBHBIMU METOJAMHU HAYYHOTO
MO3HAHUSI BEIIECTB U XUMHUYECKHX SIBICHUU
(mabmroneHue, U3MEPEHHUE, AKCIEPUMEHT,
MOJICJIMPOBAHUE); YMETh MPOBOJAUTH PACUETHI MO
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MOpaJIbHO-3THYECKUM HOpMaMm
- HCII0JIb30BaTh CPEJACTBA MHPOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PELLICHUU
KOTHUTUBHBIX, = KOMMYHHKaTHUBHBIX U
OpraHM3aIMOHHBIX 3371a4 ¢ COONI0IeHHEM TpeOOBaHUIl
SPrOHOMMKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, IPaBOBbIX U ATUYECKUX HOPM,
HOPM MH(OPMaLMOHHOM

0€30I1acCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHMS U 3AIUTHI
uH(popmanuu, HTHPOPMALIMOHHON 0€30MacHOCTH
JUYHOCTH;

XUMUYECKUM  (opMmylaM U ypaBHEHHSIM
XUMUYECKUX  peaKIuid C  HMCIHOJIb30BaHUEM
buzruecKkux BEJIMYMH, XapaKTepU3yIOIINX

BEILlECTBA C KOJIMYECTBEHHOM CTOPOHBI: MACCHI,
o0beMa HOpMaJbHbIE YCIIOBHUSI) ra30B, KOJIMYECTBA
BEILIECTBA; UCIIOJIb30BATh CUCTEMHBIE XUMUYECKHE
3HaHUA Ui NPUHATHS PEIIEHUHM B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX c
BEILIECTBAMHU U UX IIPUMEHEHUEM

OK 04.
DddexTuBHO
B3aUMOJIENCTBO

BaTh U paboTaTh B

KOJIJICKTHUBC
KOMaHIC

151

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOATCIBHOCTH H

CaMOOIIPEICIIEHHUIO;
MP 03 OsBnagenune HaBBIKAMU y4eOHO-
UCCIIEIOBATEIIbCKOM,  MPOEKTHOW W COLMAIbHOU
JIeSITEIILHOCTH;
OBnajeHre  yHUBEPCAIbHBIMA  KOMMYHUKATHUBHBIMU
JIEUCTBUSMU:

JIP 07 6) coBMecTHasl e TeIbHOCTb:

- MIOHUMATh U UCTOJB30BaTh MIPEUMYIIIECTBA KOMaHHOM
Y UHAUBUIYaTbHON paOOThI;

- TNPUHUMATh  LEIW  COBMECTHOM  JICSTEIhHOCTH,
OpraHU30BbIBaTh M KOOPJIUHUPOBATH JCUCTBUS MO €€
JOCTHUKCHUIO: COCTaBIIATH J1aH JICUCTBUM,
pacrpenensiTb pojid C YYETOM MHEHUH YYaCTHHKOB
00CYX1aTh pe3ybTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh W BBINOJHATE PabOTy B YCIOBUSIX
peanbHOrO0, BUPTYaJIbHOTO W  KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

[IP6 3 ymeTh TMJIaHUPOBATH M BBHIMOJHSTH
XUMHAYECKU HKCIEPUMEHT (npeBpatieHus
OpraHMYeCKUX  BEHIECTB NPH  HArpeBaHUH,
MOJIyYEHUE OTUJIEHA M H3YYEHUE €ro CBOMCTB,
KaueCTBEHHbBIC PEAKIIMU Ha allbJIETHJIbl, Kpaxmall,
YKCYCHYIO KHCIIOTY; JIeHaTypauus O€JIKOB Mpu

HarpeBaHWM,  IBETHbIE  peakuuu  OEJIKOB;
IPOBOJUTH peakiuu MOHHOTO oOMeHa,
ONpEeNesITh cpeny BOJHBIX pacTBOpOB,

KaueCTBEHHbIE PEaKIMK Ha cylibdar-, KapOOHAT- U
XJIOPU/I-aHUOHBI, Ha KATHOH aMMOHMUS;

[IPG 5 pemaTh 3KCIEpUMEHTANIbHBIE 3a]a4H
no TtemaM "Mertamibel" u  "Hemeramnsl!" B
COOTBETCTBUU C paBUIaMu TEXHUKHU
0€30MacHOCTH MpU OOpalleHUH C BEIIECTBAMU U
1abopaTopHBIM  000PYJOBAaHUEM; TPEIACTABIAThH
pe3yNbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (popme
3aIlUCU YPAaBHEHUN COOTBETCTBYIOIIMX PEAKIUU U
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OCYIIECTBIISITh MIO3UTHBHOE cTpaTerndeckoe | GopMynupoBaTh BBIBOJABI HAa OCHOBE  JITHX
MOBEJICHUE B PA3JIMUHBIX CHUTYyallUsX, IMPOSBIATH | PE3yIbTaTOB
TBOPYECTBO U BOOOpaKeHHE, OBITh MHUITUATHBHBIM
OBnajiecHHe  YHHUBEPCAJIbHBIMH  PETYJISTUBHBIMU
JIEUCTBUSIMHU:
MP 02 r) npunstue ce0s U APYTHUX JTOACH:
- IPUHUMATh MOTHUBBI U apTYMEHTBI JIPYyTUX JIIOJIEH mpH
aHaJu3€e pe3yJIbTaTOB JCSATEILHOCTH;
- IpU3HAaBaTh CBOE MPaBO M MpPaBO APYrUX JIOJEH Ha
OIITHNOKU;
pa3BUBaTh CHOCOOHOCTH IMOHUMATh MHUpP C TO3UIUHU
JPYToTo YejaoBeKa
OK 07. JIP 14 B o6macT 5K0JI0TrHYECKOT0 BOCITUTAHMSL:
. N [1P6 1 chopMHpOBaTh MPEICTABICHUSA: O
CopelicTBOBaTh - c(pOpMHUPOBAHHOCTh  DJKOJIOTHYECKOM  KYJIBTYPHI, . N
XAMUYCCKOU COCTaBJISIOIIEH
COXpaHEHUIO IIOHUMAaHHE BIIMSIHUS COLIMAJIbHO-PKOHOMHYECKHUX .
. . . | €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XUMHUHU
OKpYy Karomieu MPOIIECCOB Ha COCTOSIHUE MPUPOAHON M COLMATBLHOMN .
B MO3HAHUU ABJICHUN TPUPOJIBI, B (HOPMUPOBAHUU
Cpebl, Cpepl, OCO3HaHHUE r100aJIbHOTO xXapakTepa
MBIIUICHUSI W KYJIbTYpbl  JIMYHOCTH, €€
pecypcocOepek | SKOJIOTHYECKUX MPOoOIIeM; . .
. . (GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOI
CHUIO, TPUMEHSATH | - TUIAHUPOBAaHUE M  OCYIICCTBIEHHUE JCHCTBUM B
. . | JIT  pemieHMsT  MPAaKTHYECKUX  3aJa4 |
3HAHUS 00 | OKpyXaroliel cpee Ha OCHOBE 3HaHMS  ILelied
. HKOJIOTHYECKH OOOCHOBAaHHOI'O OTHOIICHUS K
M3MCHCHUH YCTOWYMBOI'O Pa3BUTHUSI UEJIOBEUECTBA; .
. . CBOEMY 3/I0POBbBIO U MPUPOJTHOU CPEJIE;
KJIMMara, AKTUBHOE HENpUsATHE JEWUCTBUHN, NPUHOCSIINX Bpel
N [TP6 5 ymeth cobmonaTh mpaBuia SKOJIOTHYECKU
TIPUHITUTIBI OKpY’Karolien cpee; .
11eJ1ec000pa3HOro MOBEICHHS B OBITY U TPYJAOBOM
OEpEKIIUBOTO - YMEHHE MPOTHO3UPOBATH HeOJIaronpusiTHbIC
NEATeIbHOCTH B I1ENAX COXPAHEHUSI CBOETO
MIPOM3BO/ICTBA, AKOJIOTHYECKUE TIOCJICACTBUS MpENPUHUMAEMBIX . .
. . 37I0POBbSI U OKPYXAIOIIeH MPUPOTHON CpEIIbI;
3¢ dHeKTUBHO NEUCTBUM, IPEIOTBPAILAT UX; b
% . | YIUTBIBaTh OIACHOCTh BO3JICHCTBUSI HaA IKUBBIC
JIEUCTBOBaTh B | - paCIIMPEHUE ONBbITA JACATEIHHOCTH HKOJOTHYECKOM
. OpraHu3Mbl ONPEACIICHHBIX BEIIECTB, IMOHUMAs
Ype3BbIYaHBIX HamnpaBJIeHHOCTH; " .
CMBICTT TOKa3zaTeNsl MPeNeSIbHOW  JOMYCTHUMOM
CUTYyalUsX MP 03 OBJIaJICHUE HaBBIKAMU y4e0HO- KOHLICHTPALIHH
HCCJIEIOBATEILCKOM,  MPOEKTHOM W COLMAIbHOM p
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JACATCIBHOCTH,

JIP 09. I'oTOBHOCTh U CHOCOOHOCTH K 00pa3oBaHUIO, B
TOM YHCIIe CaMOOOpa30BaHMIO, HA MPOTSHKEHUU BCEH

I[IP6 1 CdopMUpOBaHHOCTh MPENCTABICHUA O
MECTE€ XMMHH B COBPEMEHHOM HAy4YHOW KAPTHUHE

KU3HU; CO3HATEIIbHOE OTHOILIEHHE K HENPEPHIBHOMY
°, | MUpa; TOHUMaHUE POJIM XUMUU B (HOPMHPOBAHUHT
IK 3.2. 00pa30BaHUIO KakK YCJIOBHIO YCIIEIIHOMN N
. . Kpyrosopa v (pyHKIITMOHAJIbHON
OcyecTBisATh poeCCHOHATTEHOMN M OOIIIECTBEHHOW JESITETEHOCTH.
. . rPaMOTHOCTH YeJI0BEKa U1t peleHus
TEXHUYECKOE JIP 13. OcoszHaHHBII BEIOOp Oymymied mpodeccuu u
. NPAaKTHYECKUX 3a]1a4;
o0OcITy>)KMBaHHE BO3MOKHOCTEH peanu3and COOCTBEHHBIX JKU3HCHHBIX
. | I[IPO 5 Bnagenue  mpaBwiaMM  TEXHUKHU
TPAHCMHCCHH, IJIAHOB; OTHOUIEHHUE K npodecCUuoHaNbHON
. 0€30MacHOCTH TPHU HUCIOJIb30BAaHUM XUMHUYECKUX
XOJ0OBOM YaCTU U | AEATEIIBHOCTH KaK BO3MOYKHOCTH YYacCTHsl B PELICHUU BEIIECTE:
OpraHoB JIAYHBIX 00I1IeCTBEHHBIX roCyJapCTBEHHBIX g .
P ’ ’ yAap I IIP6 6  ChopMHpPOBaHHOCTH  COOCTBEHHOM
yIpaBJIEHUS 0O0IIIeHAITMOHATBHBIX TPOOIIEM. .
. MO3UIMA IO OTHOLICHUIO K  XUMHYECKOU
aBTOMOOMJIEH MP OI. YMeHue caMOCTOATEIBHO OIPECiaTh 1IENn o
uHpopmaruuy, MOJTy4aeMOM u3 pa3HbBIX
COTJIACHO JEATENBHOCTH M COCTABJATL  IUIAHBI JICATENBHOCTH; | o
TEXHOJIOTUYECKOW | CAMOCTOATENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U
JIOKYMEHTAIIUH. KOPPEKTUPOBATh  ACSATEIbHOCTh, HCIOJb30BAaTh BCE
BO3MOKHBIE PECYPChl JI JIOCTHUKEHHSI TOCTaBIECHHBIX
Lejed U peanu3aluy IJIAHOB JIESTEILHOCTH; BHIOUPATH
YCIEIIHbIE CTPATETHH B PA3JIMYHBIX CUTYAIUSIX
JIP 13. OcoszHaHHbIil BbIOOp Oyayiied mnpodeccun u
BO3MOXKHOCTEH peanu3anuu coOCTBEHHBIX >XKM3HEHHBIX | [IP6 1 CdopmupoBaHHOCTH TMpEACTAaBICHUN O
TJIAHOB; OTHOIIECHHUE K npodeCCUOHANILHON | MECTE XUMHHU B COBPEMEHHON HAy4yHOW KapTHHE
[IK 4.3. NESATENbHOCTH KaK BO3MOXXHOCTH YYacTHsl B PELICHUM | MUPA; TOHUMAHUE POJIU XUMHUHU B (OPMUPOBAHUHU
[IpoBOAUTH JUYHBIX, OOIIIECTBEHHBIX, roCyIapCTBEHHBIX, | KPYyro3opa u (pyHKIIMOHAIbHON
OKpacKy 0OIIIeHAITMOHATBHBIX TPOOJIEM. TPaMOTHOCTH YeJI0BEeKa TUISt peleHus
aBTroMoOuIbHEIX | MP 0l. YMmeHue camMoOCTOATENBHO OIPEAENATh LEIU | IPaKTUYECKUX 3a/]1ay;
KYy30BOB. JESTETPHOCTY W COCTAaBJATh IUIaHBl JesrensHocTH; | [IP6 5 Brnagenme  mpaBuiamMu — TEXHHUKH
CaMOCTOSTENILHO OCYIIECTBIIATh, KOHTPOJUPOBATh U | O€30MACHOCTH TPU HCIOIH30BAHUH XHUMHYECKUX
KOPPEKTUPOBAaTh  JIESITEIbHOCTh; HCIIOJIB30BaTh BCE | BEILIECTB;

BO3MOKHBIC PECYPChlI AJId AOCTHIKCHHUSA ITOCTABJIICHHBIX
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ueﬂeﬁ H pain3aln ILIAHOB ACATCIIbHOCTH, BBI6I/IpaTB
YCIICIIHBIC CTPATCIUU B PA3JIMIHBIX CUTYAIIUAX
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJBLHOM

JAUCHUTIIMHBI «XUMMUS»

Bujx yueOHoi padoThl

Oo0BbeM B yacax

O0beM 00pa3oBaTeIbHOM POrPaAMMBbI JUCHMIIUHbBI 72
B T.Y.

OcHOBHOE coJepKaHue 66
B T. 4..

TEOPETHICCKOE 00yUeHHE 26
PAKTUYECKUE 3aHATHUS 20
mabopaToOpHBIC 3aHATHS 20
[IpogeccnoHaTbHO-OPUEHTHPOBAHHOE COJIePIKAHUE

(conpep:kaHMe NPUKJIATHOTO MOIYJISA) 6
B T. U..

TEOPETUYECKOE 00yUeHUE 2
MPAKTUYECKNE 3aHITUA 4

I[IpoMexyTouHasi aTTecTanus (3a4eT)
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2.2 TemaTu4yecKkuii IJIAH U COEPKAHNE YUEeOHOM TUCUMILIIMHBI

Dopmupye
HaumeHnoBanue Conep:xkanue yueOHOT0 MmaTepuaia (0OCHOBHOe U PO ecCHOHAIBLHO- O0bem | Mble
pa3/iesioB U TeM | OPUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKNE 3aHATHUS, IPUKJIATHON Moay/1b HacoB | KOMIeTeH
19701
1 2 3 4
OCHOBHOE co/Iep:KaHue 66
Paznen 1. OCHOBBI CTPOCHHUS BelleCTBA 8
OcHOBHOE COJIEpKaHNE 6
Teopernyeckoe oOyueHue 2
CoBpeMeHHas MoAenb CTpoeHUss aromMa. CUMBOJMYECKUH SI3bIK XUMHH. XHUMUYECKUN
AJEMEHT. DJIeKTpoHHasi KoHurypauus atoma. Knaccudukamuss XUMMUYECKUX SJIEMEHTOB
(s-, p-, d-snemeHThl). BaneHTHbIC SJIEKTPOHBI. BalleHTHOCTh. DIIEKTPOHHAS MPUPOJA 2
T 1.1 XUMUYECKOUN CBSI3U. DJIEKTPOOTPUIIATEILHOCTh. BUIbI XUMUYECKON CBSI3U (KOBaJICHTHas,
CiMc?eH;de. HMOHHAasl, METaJUIMYeCcKas, BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHUs
aT(?MOB JlabopaTopHbie 3aHATHSA 2
XUMHUUYECKUX Jlabopatopnas pabota «OCHOBBI 1a00paTOpHOM MpakTUKMy. JlaboparopHas nocyaa u
3JIEMEHTOB U XuMu4eckue peaktuBbl. OCHOBHBIC JTaOOpaTOpHbIE onepaiuu. JlaboparopHoe OK 01
pupoa obopynoBanue. TexHuka 0€30MMaCHOCTH U MpaBuiia paboThI (TTOBEJCHUS) B JIA0OPATOPHH.
XUMHYECKOH [TpakTueckue 3aHATHUS 2
CBA3N Pemenne 3amanuii Ha MCIIOJb30BaHHE XUMHUYECKOM CHUMBOJIMKHA M HAa3BaHUU COEeOUHEHUH
[0 HOMEHKJAType MEKIYHApOJHOTO COK03a TEOPETUYECKOW W MPUKIAJAHOW XUMHHU U
TPUBHAIBHBIX Ha3BaHUW 11  COCTABJICHUS XUMHYECKUX (POpMYT JIBYXaTOMHBIX
COCIMHEHUN (OKCUIOB, CYIb(PUIAOB, THUAPUIOB U T.I.) M JPYTUX HEOPraHUYECKUX 2
COEMHEHNN OTAEIBHBIX KJIACCOB.
[IpakTyeckue 3alaHusl Ha YCTAHOBJICHUE CBSI3M MEXKIY CTPOECHHEM aTOMOB XHMHUYECKUX
AJIEMEHTOB M TNEPUOJMYECKUM M3MEHEHUEM CBOMCTB XHWMHUUYECKHUX OJJIEMEHTOB U HX
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COC,ZII/IHeHI/Iﬁ B COOTBCTCTBHUH C ITIOJIOKCHUCM HCpI/IO,III/I‘IGCKOfI CHCTCMBEI.

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

OcHoBHOe coaep:xaHue

HpaKaneCKne JaHATHUA

[Tepnonnueckas cucrema xumudeckux snemMeHToB .M. MenaeneeBa. Gu3nueckuil CMbICIT
ITepuonnueckoro 3akona J[.M. MeHueneeBa. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMM ITPOCTHIX U CJIIOKHBIX BEIIECTB B COOTBETCTBUH
C TOJIO’KEHUEM XMMHUYECKOro 3yemMeHTa B [leproandeckoin cucreme. MUpOBO33pEHUECKOE
n HayyHoe 3HaueHue Ilepmomgmueckoro 3akona JI.JMI. MenneneeBa. Ilpornossr JI.W.
MengeneeBa. OTKpBITUE HOBBIX XUMHYECKHUX JJIEMECHTOB. PellleHWe MNpaKTHUKO-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3ALUIO XUMUYECKUX 3JIEMEHTOB
«Metamueckrue / HEMETAUIMYECKUE CBOWMCTBA, DJEKTPOOTPUIIATEILHOCTh XUMHUUYECKUX
3JIEMEHTOB B COOTBETCTBUM C HMX DJJEKTPOHHBIM CTPOCHHEM M TOJIOKEHUEM B
MIEPUOANYECKON CUCTEME XUMUYECKHX 31eMeHToB J[.M. MenneneeBay

OK 01
OK 02

Pasznes 2. XumMu4yeckue peakunu
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Tema 2.1.
Tunsl
XUMHUYECKHUX
peaxkumi

OcHoBHoOE€ COACpPKaHuC

Teopernueckoe o0yueHue

Knaccuduxanuys 1 TUIIBI XUMUUECKUX PEAKIIUM C y4aCTHEM HEOPraHWYECKUX BEIIECTB.
CocrapiieHue ypaBHEHUN peaKIui COeUHEHUsI, pa3JI0OKEHUsI, 3aMEIlIeHHs, OOMEHa, B T.4.
peakIuii TOpeHusl, OKUCIIEHUS- BOCCTAHOBJICHUS.

VYpaBHEeHUsT OKUCIICHUSI-BOCCTaHOBJICHUS. CTeneHb okucieHusl. OKUCIUTENb U
BOCCTAHOBHTE]Ib.

CocrapiieHuE U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM
AIEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B IPUPOJIE,
MIPOM3BOJICTBEHHBIX TPOIeccax M )KU3HEAEATEIbHOCTH OPTaHU3MOB

JlabopaTtopHble 3aHATHS

KonuuectBeHHbIe OTHOLIIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U
pacyeThl 0 YPaBHEHUSIM XUMUUYECKUX peakiuil. MoJb KaK €IJMHULIA KOJIMYECTBA
BenlecTBa. MossipHast Macca. 3aKOHbI COXPAHEHUsI MACChl U SHEPTUU. 3aKOH ABOTajpo.

OK 01
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MOJI)IpHBIﬁ 00beM ra3oB. OTHOCHTEIBbHAS IJIOTHOCTH Ta30B. PacueTs! mo YPaBHCHUAM
XUMHNYCCKHUX peaKuHﬁ C HUCITIOJIB30BaAHUCM MACCHI, o0BeMa (HOpMaJ'II)HBIC YCJIOBI/ISI) Ia30B,
KOJINYCCTBa BCIICCTBA

Tema 2.2. OcHoOBHOE coJiep:KaHue
DIIEKTPOIUTUY
eckas Teoperuueckoe o0yuenmne
JIUCCOIALINS >
9 Teopust snekTpoiuTHUEeCKON aucconuanuu. VOHBL. OJEKTPOJUTHI, HEIIEKTPOJIUTHI.
Y MOHHBIN N
5 Peakuun nonnoro oomena. CocraBiieHHEe peaKuii HOHHOTO OOMEHa MyTeM COCTaBIICHHUSI
oOMeHa M
UX TMOJHBIX U COKPAIEHHBIX HOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHbBIE pEAKIIUU. 3a1aHUs
HA COCTABJICHUE MOHHBIX PEAKIU OK 01
JlaGopaTopHble 3aHATHSA OK 04
JlabopatopHas pabota "TuIbl XUMHUYECKUX peaKiuii".
Uccnenoanue TUNOB (TIO0 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOMIUXCS BEIIECTB) U
MPU3HAKOB XMUMHUYECKUX peakiuid. [IpoBegeHne peakimii HOHHOTO OOMEHaA, OIpeesieHHue
Cpeabl BOJHBIX pacTBOPOB. 3aJaHUs HA COCTABICHUE MOHHBIX PEAKIIN
KounrpouabHas
CrpoeHue BenecTBa U XUMHUYECKUE PEAKIINU
padora 1
Paznen 3. PacTBOpHBI
Tema 3.1. OcHoOBHOE coaep:xkaHue
IonsTHe o IpakTHYeCKHe 3aHATHS
pacTBOpax . OK 01
PactBopenue kak (usumko-xumuyeckuid mnporecc. PactBopbl. CiocoObl MPUTOTOBICHUS OK 02
pactBopoB. PactBopumocTb. MaccoBasi 1078 pacTBOpeHHOro BemiecTBa. (CMbIch 0K 07
MOKa3aTess MPeAeIbHO JOMYCTUMOM KOHILEHTPAlMM W €ro MCIOJIb30BAHUE B OICHKE 1K 3.2

DKOJIOTHYECKOHN O€30IIaCHOCTH.
[IpaBuna HKOIOTHYECKH 11€JIECO00PA3HOTO TTOBEACHUS B OBITY U TPY/IOBOM JCSATEIHHOCTHU B
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OeiX COXPAaHCHUA CBOCTO 3O0POBbBA H Opr}KaIOHICﬁ HpHpOI[HOﬁ cpeabl; OIIAaCHOCTb
BO3H€ﬁCTBHH Ha KUBBIC OpraHU3MBbI OIIPCACIICHHBIX BCIICCTB.

Pemenue IMPAaKTUKO-OPUCHTUPOBAHHBIX PACUYCTHBIX BaIIaHI/Iﬁ Ha paCTBOPHI,
HCIIOJIb3YCMBIC B OBITOBOM M HpOH?:BOI[CTBCHHOﬁ ACATCIIBHOCTHU YCIIOBCKA

Pemenue IMPAKTHICCKUX BaI[aHI/Iﬁ 10 KJ'IaCCI/I(l)I/IKaI_[I/II/I, HOMCHKJIATYPC 1 XUMHYCCKUM

Tema 3.2. JlabopaTopHble 3aHATUA 2
HCCFGHOBaHHe JlaboparopHas pabota «IIpuroToBieHHe PaCTBOPOBY.
CBOHCTB [IpuroroBieHne pacTBOpPOB 3aJaHHONM (MaccoBOil,%) KOHIEHTpauuu (C TPAKTUKO- 9
pacTBOpPOB OpPUEHTHUPOBAaHHBIMH BOIIPOCAMU) U OIPEIeTICHNE CPEIbl BOJHBIX PACTBOPOB.
Penienue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
Paznen 4. CTpoeHue U CBOHCTBA HEOPTAaHMYECKHUX BEIIECTB 18
Tema 4.1.
OcHoOBHOe conep:xaHune 4
Knaccuduxanus
’ Teopernueckoe o0yueHnme 2
HOMEHKJIaTypa
U CTPOCHUE [IpeameT Heopranuueckoit xumuu. Knaccudukaius HeopraHu4eckux BemiecTs. [IpocTeie
HEOPTaHUYECK | M CJIIOXHBIC BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUBI, THAPOKCHUIBI,
UX BEILIECTB KHUCJIOTHI, COJIN). B3aUMOCBS3b HEOPraHMUECKUX BEIIECTB. ATperaTHbIE COCTOSIHUS
BenecTBa. Kpucrammueckue u aMopQHbI€ BemecTBa. TUITbI KPUCTALTUYECKUX PEIIETOK 9
(aToMHast, MOJIEKYJISIpHAs, MOHHAS, METAIUTNYECKas ). 3aBUCUMOCTH (PU3MUECKUX CBOMCTB
BEIIIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKU. 3aBUCUMOCTh XUMHYECKON aKTUBHOCTHU
BEIIECTB OT BU/JIa XUMUYECKOU CBSI3U U TUIIA KPUCTAIUIMYECKOM perieTku. [Ipruunnbl
MHOT000pa3us BEIeCTB
IIpakTH4yeckue 3aHATHS 2
HomMenknaTypa HeOpraHn4eCcKuX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/I U3 UX XUMUYECKOU OK 01
(hOpPMYJIBI UJT COCTABIICHUE XUMUYECKON (hOPMYITBI UCXO/Is1 U3 Ha3BAHUS BEIIECTBA 110 9 OK 02
MexyHapoanoi (MIOITAK) unu TpuBHaIbHOM HOMEHKIIATYPE. K 3.2

18




(dbopMysIaM HEOPraHUYECKUX BEIICCTB PA3IMYHBIX KJIACCOB (YrapHbIH ra3, yrieKuCIbli ras,
aMMHMaK, TalllcHas U3BECTh, HErallleHas U3BECTh, MUThEBAs COJla M IPYTHUX): HA3bIBATh U
COCTaBJIATH (POPMYJIbl XUMUYECKUX BEIIECTB, ONPEICIIATh MPUHAIISKHOCTD K KJaccy.
HcTounnku xuMudeckoi nH(GopMaiuu (CpecTB MaccoBoit nHpopMalyu, ceth MHTepHET
u npyrue). [Torck nHbopmaruu o Ha3BaHUAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM
dbopmymam.

Tema 4.2.
dusnke-
XUMHYECKHE
CBOMCTBA

HEOpPTraHUYECKU
X BEIIIECTB

OcHoOBHOE coJiep:KaHue

10

Teopernueckoe 00yueHnune

Mertamibl. O0mue pru3ndeckue 1 XUMHYECKHe CBOMCTBa METAIIIOB. CIIOCOOBI MOTYYEHUS.
3HaueHHE METAJJIOB U HEMETAJJIOB B MPUPOJIE U KUZHEEATEIbHOCTH YEJIOBEKa U
opranu3moB. Koppo3usi METaJIII0B: BUJIbI KOPPO3UH, CIIOCOOBI 3aIUTHI METAJJIOB OT
KOppOo3uun

OK 01
OK 02
IIK 3.2

Hewmeramnbl. O6mue pusndyeckrue 1 XUMHUUECKUE CBOMCTBA HEMETAIUTOB. THUIIMYHbBIE
cBoiictBa HemeTasuioB [V- VII rpynm. Knaccudukarms u HoMeHKIaTypa COeIMHEeHUN
HeMeTauioB. KpyroBopoThl OMOTEHHBIX AJIEMEHTOB B MPUPOJIE.

XVMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHX BEIIECTB (OKCHUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB IIPOCTHIX
BEIIECTB, BOJOPOIHBIX COCIMHEHUN, BBICIITUX OKCHUJIOB U TUAPOKCHJIOB.

IIpakTHyeckue 3aHATHS

CocraBneHue ypaBHEHH XUMUYECKUX PEAKIUN C YYACTUEM MPOCTBIX U CIOKHBIX
HEOPraHWYECKUX BEUIECTB: METAJUIOB U HEMETAJUIOB; OKCHJIOB METAJNIOB, HEMETAJIIOB U
aM(OTEPHBIX DJIEMEHTOB; HEOPTaHUYECKUX KUCTIOT, OCHOBAHUI 1 aM(pOTEPHBIX
TUAPOKCUIOB; HEOPTAHUYECKUX COJIEM, XapaKTEPU3YIOLINX UX CBOMCTBA. Pemenue
MIPAKTUKO-OPHUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha CBOMCTBA, COCTAaB, MOJyYECHUE U
0e30MacHO€e UCI0JIb30BAHNE BaKHEHIIINX HEOPTraHMUECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOM AESITEIbBHOCTU YEJIOBEKA
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JlabopaTopHble 3aHATHA

JIabopatopHas pabota «CBONCTBa METAIIOBY.

HccnenoBanne pu3nuecknx 1 XUMHUIECKUX CBOMCTB METAJLIOB. PereHue
SKCIIEPUMEHTAIIBHBIX 33/1a4 [0 CBOMCTBAM XMMHUYECKUM CBOMCTBAM METAJUIOB U 1O
PACIIO3HABAHMIO U MTOJIYYEHHUIO COEAMHEHNN METAJLIOB.

Tema 4.3. OCHOBHOE cojiep:KaHue 2
Unentudukainus | JlabopaTropHbie 3aHATHS 2

Heopranudecku | JlaboparopHas padota «neHTuduKanus HEOPraHUYECKUX BELIECTBY.

X BEIIECTB PemieHne SKCHEpUMEHTANBHBIX 337a4 MO XHWMUYECKMM CBOMCTBAM METAUIOB W OK 01
HEMETAIIJIOB, 110 PACIIO3HABAHUIO U MOJYYEHUIO COEIMHEHUN METAJUIOB U HEMETAILJIOB. 5 IIK 3.2
Nnentudukaius HEOPraHUYECKUX BEIIECTB C UCMOIB30BaHUEM UX (PU3UKO-XUMUYECKUX
CBOMCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakiiuii. KauecTBeHHbIE peakiuu Ha cynbdar-,

KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

KonTpoabHas .

CBoiicTBa HEOPraHUYECKUX BEIIECTB 2

padora 2

Pasnen 5. KHHeTPEtIeCKHe Y TEPMOANHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX
peakiui

CkopocThb o

CHOBHOE COJIEp>KaHUE

XUMUYECKUX

peaKIuii. Teopernueckoe o0yueHnme

Xumuueckoe | CKOpOCTh peakIuu, €€ 3aBUCMMOCTh OT Pa3lUYHBIX (PaKTOPOB: MPUPOJIBI PEarupyIOIIUX

paBHOBECHE BEILIECTB, KOHIICHTPAIIMU PEAruPYIOIINX BEUIECTB, TEMIIEPATYPhl U MIIOMAAN PEAKIITMOHHOM OK 01
nmoBepXHOCTU. TeruioBbie AP(HEKThI XUMUYECKUX PEAKIUH. DK30- U IHIOTEPMUUYECKUE, OK 02
peaKkIuu. K 3.2

OG6paTUMOCTh peakiuii. XMMUUECKOE PAaBHOBECHUE U €T0 CMEILEHHUE TI0/1 ICUCTBUEM
pa3IMUHbIX (aKTOPOB (KOHIICHTPAIIUS PEareHTOB WJIM MPOIYKTOB PEaKIuu, JaBJIeHUE,
TeMmreparypa) Uil Co3JaHus ONTUMAIBHBIX YCJIOBUHM MPOTEKAHUSI XUMHUYECKUX TTPOIIECCOB.
[Tpunuun Jle [latenbe

JlaGopaTopHnasi padora
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JIaboparopHass pabora «CKOpOCTh XUMHUYECKMX peakuuid. CMenieHne XUMHYECKOTO
paBHOBecHs» PelieHre NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUKA Ha aHalu3 (akTOpOB,
BIMAIOIIMX HA W3MEHEHUE CKOPOCTH XHUMHYECKOHW peakuud, B T.4. C IO3HIHU
HKOJIOTMYECKHU 11€JIeCO00Pa3HOro MOBEAEHUS B OBITY U TPYJOBOW JIEATEIBHOCTU B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsl U OKPYKAKOLIEH PUPOJTHON CPEBI.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX 3aJAHUM HA IPUMEHEHUE puHuuIa Jle-
[ITaTenbe MId HAXO0KACHUS HANPABIECHUS CMEILICHUS

IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJIePKaHue (ColepKaHue MPUKJIATHOI0 MOIYJIA)

Pa3zngea 6. Xumusi B ObITY H IPOM3BOJACTBEHHOM JeSITEJIbHOCTH YeJI0BEKAa 6
Xumust B ObITY OcCHOBHOE cOep/KAHME 6 OK 01
1 OK 02
NPON3BOJCTBEH Teopernueckoe o0yueHue 2 OK 04
HOI Hogelinme nocTrkeHUs XUMUYECKOW HAYKA U XUMUYECKOM TeXHOJOTUU. Posb 0K 07
NEeATENBHOCTH XUMUH B 00€CTICUCHUH IKOJIOTUUECKOM, SHEPreTUUeCKON 1 MUIIEBOI 0€30MaCHOCTH, K 3.2
JellOBEKA pazButun MeauIuHbl. [IpaBuna noucka u aHain3a XuMU4ecko nHGopMaIuu u3 2 MK 4.3
Pa3IMYHBIX UCTOYHUKOB (Hay4YHas U ydeOHO-Hay4YHas JIUTepaTypa, CpeliCTBa MacCOBOM
uHdopmaruu, cetb MIHTepHET)
IIpakTHYecKHe 3aHATHS 4
[Touck u aHanu3 KEHCOB O NMPUMEHEHUU XUMHMUYECKUX BEIIECTB U TEXHOJOTUM C y4ETOM 4
Oynymieil npodeccuoHaaIbHON NESITEIPHOCTH MO TEeMaM: KPacKu, UCTOYHUKHU DHEPTHUH,
OpraHWYeCcKue U MUHEpaJIbHbIE YA00OpEHUs], TIEKapCTBEHHbBIE BEIIECTBA, OBITOBAS XUMHUSI.
3amura: [IpeacraBinenue pe3yabTaToB pelIeHUs KecoB B hopMe MUHM-A0KIaAa C
MpE3CHTalUEN
Paznea /. CTpoeHne M CBOIICTBA OPraHMYeCKHX BelleCTB 22
OcHoBHoOeE coep:kaHue 4
Teopernueckoe odyueHue 2 OK 01
Tema 7.1. [TosiBieHHE M pa3BUTHE OPraHUYECKOW XMMHUU KaK Hayku. [Ipenmer oprannyeckon 1K 4.3
Knaccudukanus | v, Mecto u 3sHaueHue OpraHU4eCcKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK. 2
CTPOCHHUEC U XUMHUYECKOE CTPOEHUE KaK IMOPSJOK COEAWHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX
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HOMEHKJIaTypa
OpraHUYEeCKUX
BEIECTB

BAJICHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPHUM XUMHYECKOTO CTPOCHUS OPTraHUYECKUX
coequHeHuit A.M. bytinepoBa. VYTIJIepoaHBI CKEJIET OpPraHUYeCKOW MOJICKYJIBI.
3aBUCHUMOCTh CBOWMCTB BEHIECTB OT XUMHUYECKOTO CTPOEHHsS MOJeKyl. M3omepus u
HU30MEDBL.

[Tonsarue o pyHkmonansHoM rpymie. Pagukan. [Tpuniume! kinaccudukamm
OPraHUYECKUX COEAUHECHUN. MeXIyHapOoIHAsl HOMEHKIIATYPa U MPUHIIHIIBI
HOMEHKJIATyphl OpTaHnUecKuX coennHeHnit. [TonsaTre 06 azoTcoaepraniux
COEIMHEHUSX, OMOJIOTUYECKHA aKTUBHBIX BEIIEeCTBaxX (YIIIEBOIAX, )KAPaX, OEIKax u JIp.),
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUSX (MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO)

HpaKaneCKue 3aHATHUA

HoMenknaTypa opraHm4ecKux COeAMHEHUN OTAEIbHBIX KIacCOB (HACHIIICHHBIE,
HEHACBHIIICHHBIC K apOMATUYECKHUE YTIIEBOOPO/IbI, CHUPTHI, (PEHOJIbI, aIbACTHUIBI,
KETOHBI, KApOOHOBBIE KUCJIOTHI U Jp.) CocTaBieHUE MOJHBIX U COKPALIEHHBIX
CTPYKTYPHBIX (hOPMYJI OPTAaHUYECKUX BEILIECTB OT/EIbHBIX KJIACCOB, UCTIOB3YSI UX
Ha3BaHUA M0 CUCTEMAaTUYECKON U TPUBUAJIBLHOW HOMEHKIAType (3TUJICH, alleTUJIEH,
TIIMIEepyH, ¢peHo, popMallbIerul, YKCycHas KUCIIoTa, TIUIUH). PacdeTsl mpocTeiieit
(hopMyIIBl OPraHUYECKON MOJICKYJIBLUCXOS U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 7.2.
CBoiicTBa
OpraHUYECKUX
COCTMHCHUIN

OcHoBHoOe coaep:xkaHue

10

Teopernueckoe o0yueHue

- ODOU3NKO-XUMHUYECKHE CBONCTBA OPTaHWMYECKHX COCIUHEHUN OTACIBHBIX KIACCOB
(0cOOeHHOCTH KJIacCHU(PUKALMA U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTHYECKUH Psijl U
obmas ¢opmyna; uzoMmepus; GU3NICCKHE CBOMCTBA, XMMHUYECKHE CBOMCTBA; CIIOCOOBI
MOJIYYCHHUS): TIPEACIIbHBIE YTJIEBOJOPOAbl (aJIKaHbl ¢ NUKJIOATKaHbI). ['opeHne MeraHa
KaK OJMH M3 OCHOBHBIX HMCTOYHHUKOB TEIUIA B MPOMBIIUICHHOCTH W ObiTy. CBoOlicTBa
MPUPOIHBIX YTIIEBOIOPOI0B, HAXOKICHHE B MPUPOJIC U TPUMEHEHHUE AJIKAHOB;

- TIpeACNIbHBIC YTIEBOJOPO/IbI (aJIKaHbl ¢ ITUKIOATKaHbI). ['OpeHre MeTaHa Kak OJuH U3
OCHOBHBIX HMCTOYHUKOB TeIJIa B TPOMBIIUICHHOCTH U ObITy. CBOMCTBAa TPHUPOIHBIX
YTJIEBOAOPO/IOB, HAXOKIECHUE B IPUPOC U MPUMEHCHUE aJIKaHOB;

HEIpeIeNbHbIC (AJIKCHBI, AIKUHBI U aJTKaJIUEHbI) U aDOMATHYCCKHE YTIICBOIOPO/IBI.

OK 01
OK 02
OK 04
IIK 4.3

22




FOpeHI/Ie AlICTUIICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOTO INTAaMCHHU IJIA CBAPKU U
PE3KU MCTAJIJIIOB

KHCJIOPOJICOIEpIKale COeAUHEHNUS (CIIUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIIOTHI U
3(upBbI, aNBAETUIBI U KETOHBI, )KUPBI, yIIeBoabl). [IpakTuueckoe npuMeHeHne
STUJICHIJIMKOJIS, TIulepuHa, ¢peHomna. [Ipumenenue popmanbaeruia, aleraibIeruaa,
YKCYCHOM KHCHOTBI. Mbljla KaK COJM BBICIIMX KAPOOHOBBIX KHCIIOT. MOIOIIIKE CBOMCTBA
MBbLIA

HpaKaneCKue 3aHATHUA

CBolicTBa OPraHUYECKUX COETMHEHUI OTAENBbHBIX KIacCOB (TpUBUATIbHAS U
MEXIYHapOoIHasi HOMEHKIIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTYYEHHUS):
npejebHbIe (AJIKaHbI U [IUKIIOATKaHbI), HEMPEACIbHbIC (AJIKEHBI, ATKUHBI U AJIKATUEHBI)
Y apOMAaTUYECKUE YTIIEBOJOPOAbI, CHUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI,
aJbJIETU/bl U KETOHBI, aMUHBI U aMUHOKHUCIIOTHI, BLICOKOMOJIEKYJIIPHBIE COCIUHEHUS.
3agaHusl Ha COCTABIICHUE YPABHEHUN XUMHUYECKUX PEAKIUNA C yHaCTUEM OPTaHUYECKUX
BEILECTB HA OCHOBAaHUM MX COCTaBa U CTPOCHUS
CocraBneHue cxeM peakiuii (B TOM YHCIIe 10 MPEAJIOKEHHBIM IIEeTIOYKaM TIPEeBpaIleHUl ),
XapaKTepU3YIOIINX XHUMHYECKHE CBOWCTBA OPraHUYECKUX COEIMHEHHN OTAEIbHBIX
KJIACCOB, CIIOCOOBI HX TIOJYyYEHUS U Ha3BaHME OPraHUYEeCKUX COEIMHEHUH TI0
TPUBUAIIBHON WJIM MEXKTYHAPOIHOU CUCTEMATUYECKON HOMEHKIIATypE.

Pemenre npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HAa CBOMCTBA
OpPraHUYECKUX COCAMHEHUHN OTIEIbHBIX KJIACCOB

JlaGoparopHasi pabGora

JlabopaTopHass pabora "lIpeBpallleHHs OpPraHMYECKHX BEIIECTB IPU HArpeBaHUM'.
[Tomyuenue STUICHA U U3YYEHHUE €r0 CBOMCTB. MoeIMpoBaHNE MOJIEKYT U XUMHUYECKUX
IpeBpalleHi Ha MpUMepe 3TaHa, STUIICHA, alleTUJIeHa U JIp.

JlabopaTopHass pabota. «CBoicTBa cnupTOB» W3yueHue pacTBOPUMOCTH CIIHUPTOB B
Boge. OkxucieHue CHIUPTOB PA3IMYHOIO CTPOCHMS XpOMOBOM cmechro. [lomyuenue
IUATUI0BOrO A¢upa. Ilomyuenue rauuepata Meau.

Tema 7.3.

OCHOBHOE COJEpKAHUE

OK 01
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Vnentudunkanm Teopetnueckoe 00yueHnE 2 OK 02
1 OpraHUYECKUX OK 04
BEIlIeCTB, X buooprannyeckue coenunenus. [I[puMenenne u 6uooruyeckasi pojib yriieBoJI0B. K 4.3
SHAYCHIC I OxuciieHre yriaeBoA0B - UCTOYHHUK YHEPTUU KUBBIX OpraHu3mMoB. O0JacTH NPUMEHEHUS
HpEMEHEH#E B amuHOKHUCIOT. [IpeBpaiienust 0€IKOB MUIK B OpTraHU3ME. Bnovnomqecm/le byHKUIMN 2
SLITOROI 1 oenkoB. buonornueckue QyHKIUU XUPOB. Posib OpraHnyeckoi XMMUM B PEIICHUN
npo6JieM HUIIeBo 6e30MacHOCTH
IIPOU3BOJICTBEH
HOIL IIpakTHyeckue 3aHATUS 2
AEATEIIBHOCTH Pounb oprannueckoit XuMuu B pelieHu mpoOaeM SHepreTHIeckoi 6e30MmacHOCTH, B
YeJIOoBeKa Pa3BUTUM MEAUIMHBI, CO3JJaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTUU
(ayIbTEepHATUBHBIE UCTOYHUKY dHEPryn). OMacHOCTh BO3JICUCTBUS HA KUBbIE OPTaHU3MBbI 2
OpPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB (YIJIEBOJOPOIbI, CIIUPTHI, (DEHOIIBI,
XJIOPOPTAHUYECKHUE MPOU3BOIHBIC, alTBJETUIBI U JIP. ), CMBICII ITOKA3aTesl MPEeIbHO
JIOIMYCTUMOM KOHIECHTPALINU
JlaGopaTopHbIe 3aHATHS 2
JlaGoparopnas pabota: "Wnentudukanus OpraHUYECKUX COEAMHEHUW OTIEIbHBIX
KJIaCCOB"
Nnentudukaims opraHU4eCKUX COeIMHEHNN OTAENbHBIX KJIacCOB (Ha IpUMeEpe
aJIbJICTUIOB, KpaxMasa, YKCYCHON KUCIIOThI, OCJIKOB U T.II1.) C UCIIOIh30BAHUEM UX 9
(U3UKO-XMMHUYECKUX CBOMCTB U XapaKTEPHBIX KAaUECTBEHHBIX peakiuid. JleHaryparus
Oenka npu HarpeBaHud. l[BeTHBIC peakiiuu 6e1K0oB. BOZBHUKHOBEHNE aHAIUTMIECKOTO
CUTHaJa C TOYKH 3PEHUS XUMHUYECKUX MTPOLIECCOB MIPU MPOTEKAHUH KAYECTBEHHOM
peaKIuy, MO3BOJISIONICH UACHTU(HUIIMPOBATE TIPEITIOKEHHBIE OPTaHUYECKHE BEIECTBA
Konrporsras CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB 2
pabora 3 PYKTYP p B
Ipome:kyTouHasi arTecTanus no qucuunaune ( audgepeHIHPOBAHHBII 3a4eT)
Bcero 72
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3. YCJIOBHUS PEAJIM3AIIMA ITPOT'PAMMBI YYEFHOM
JANCIUITIJINHBI
3.1. TpeGoBanuss K MHHHMAJBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecreYeHHu 0

Jlns peanuzanuil TporpaMMbl JUCHUIUIUHBL JOJDKHBI OBITH MPEAYCMOTPEHBI
CJIeIyIOUTUE CIIeIUaIbHbIC TOMEIICHUS: y4eOHbI KAOMHET XUMHUU

O6opynoBanue y4yeOHOro ka0uHera (HArJsiIHble MOCOOUN): HAOOPHI
HIAPOCTEPIKHEBBIX MOJIENIEd MOJEKYJ, MOJAEIH KPUCTAUIMYECKUX PEIIETOK,
KOJUIEKIMU TOJMMEPOB; KOJUIEKIUS TOPHBIX MOpPOJ M MHUHEpANoB, Ta0auua
MenneneeBa, yueOHble (GUIbMBI, IU(PPOBBIE 00pa30BATEIbHBIE PECYPCHI.

Texnuveckue cpeacrBa oOOy4YeHHS: KOMIIBIOTEp C  YCTPOWCTBaMH
BOCIIPDOU3BEAECHUS 3BYyKa, NPHHTEP, MYJbTUMEIUA-TIPOEKTOP C SKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-IPEe3EeHTEP IS IPE3CHTALUIA.

OobopynoBanue jgadopaTopuu U pado4Yux MecT JIadopaTopuM: MEH3YPKH,
MUTETKU-KANEIbHUIBI, TEPMOMETPHI, (PHIbTpOBaibHAs OyMara, MpPOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKH, PE3WHOBBIE NPOOKU, (oHapuKU, HAOOp PEaAKTHBOB,
CTEKJISSHHBIC TAJOYKH, INTATUBBI I NPOOUPOK; MEPHBIC IUIUHIPHI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKH JAenuTenbHble HuanHapudeckue (50-100 mur), crymku ¢
nectTukoM, (aphopoBble YalllKK, MUHLETHI, (UIBTPHl OyMaKHble, BaTa, Mapis,
4acoBbI€ CTEKJIA, DJEKTPOIUIUTKH, JIA0OPATOPHBIE IITATUBbI, CHUPTOBLIE TOPEIIKH,
CIIUYKH, PUOOP JIJIS MOTYUYEHUs Ta30B (WM IPOOUpPKa ¢ Ta300TBOJHOM TPYOKO#),
JepKaTenu i NpOOMPOK, CKISHKU JJI XpaHEHUS PEaKkTUBOB, pa3/laTOYHbIE
70TKH;, Xumudeckue crakanbl (50, 100 u 200 mur); mmaTenu; MUHIETHI; TUTSIbHbBIS
HIUIIBL, CEKYHIOMEPHI (TaiiMephl), MepHble TpoOupku (Ha 10-20 mi1) U MepHbIe
ko061 (25, 50, 100 u 200 mu), BomsHas OaHs (WJIM TEPMOCTAT), CTEKJISHHBIC
MajJoyYKy; KOHMYECKHE KoJIObl 1yisi TtuTpoBaHus (50 u 100 mui); MHAMKATOPHBIC
NoJIOCKH Juisi  ompexaeneHus pH wu  craHgapTHas HMHAMKATOpHAs —IIKaja;
YHUBEpCAIbHBIN UHANKATOP; nuneTku Ha 1, 10, 50 mu (unu no3zaropet Ha 1, S u 10
M), OIOpEeTKH [JIsi TUTPOBaHMS, MeAuIMHCKue mmpuisl Ha 100-150 wmu,
7abopaTopHbIC W/ aHATUTHYECKUE BeChl, pH-MeTpbl, CymunbpHbINA 1mKad, u ap.
JabopatopHoe 000pYI0BaHUE.

3.2. HNudopmanmonHoe odecnevyeHue peajsn3annu NporpaMmbl

OCHOBHBIEC HCTOUYHUKH:

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

["a6puensn, U. I'. Octpoymos, C. A. Ciaakos. - [Ipocsemenne, 2022. — 399
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2. Xwummus. 11 kmace. YrnyOseHnnsiid ypoBeHb: yueOnuk / O. C. I'abpuensn, 1. T'.
Octpoymos, C. A. Cnankos, A. H. JIéskun. - [Ipocsemienue, 2022. — 432
JlonoiHUTEIbHbIE HCTOYHUKH:

http://lib.bsaa.edu.ru — 3B bearopoackoro 'AY

http://znanium.com — 9BC «3Hanmym»
http://e.lanbook.com — IBC «JIanb»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMS y4e6noii
JTUCHUATIIMHBI

KonTponb u  omeHka  pe3ynbTaToB  OOY4YEHHMs]  OCYLIECTBIISETCS
npernojaBareyieM B  Ipolecce MNPOBEACHUS MPAKTHUYECKUX  3aHATHUA |
71a00paTOPHBIX padOT, TECTUPOBAaHUS, a TAKXKE BBINOJIHEHUS OOYUYaIOIIUMUCS
WHIUBUIYAJIbHBIX 3aJlaHUi, MPOEKTOB, HccieAoBaHWil. Pe3ynbrartbl 00yudeHuUs
ONPEIEINSIOT, YTO O0yYarolmuecs JOJDKHBI 3HaTh, IOHUMATh U JEMOHCTPUPOBATH
10 3aBEPLICHUY U3YyYEHHUSI TUCLHUTIIINHBL.

Jnst hopmMupoBaHMs, KOHTPOJS U OLEHKU PE3yJbTaTOB OCBOCHHS y4eOHOMN
JUCLUIUIMHBI UCIIONB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIIPUATHN, TPEICTABIIIOLIAS
co00Ol KOMIUIEKC YYE€OHBIX MEpPONPHUSATUH, COIJAaCOBaHHBIX C pPE3yJIbTaTaMH
oOyuenus u copmynupoBaHHbix ¢ yaetom @I'OC CO0 (mpenMeTHbIe pe3yIbTaThl
no agucuuiuiuuae) u ®I'OCCIIO
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OK/IIK

Monyas/Paznen/Te
Ma

PesyabTaT 00yuenust

THIBI OEHOYHBIX MEPONPUATHI

OcHoBHOe coepkaHue

peakuuu

XHUMHYECKHX peaKkuuid

1 Pa3nea 1. OcHOBBI ®opmyanpoBath 0a30Bble
CTPOCHHS BellecTBa TOHATHS U 3aKOHBI XHMHHU
1. Tect «CTpoeHrE aTOMOB XUMUYECKUX JIEMEHTOB U NIPUPOAA XUMUUECKON
1.1 | OK 01 |Ctpoenue aToMOB COCTaBJIITh XUMHUYECKHE p pHpo
. CBA3U».
XUMHUYECKUX 3JIEMEHTOB| (POPMYJIbl COETUHEHUN B .
. 2. 3a1aun Ha COCTaBJICHUE XUMHUYECKUX (DOPMYJIT IBYXaTOMHBIX COEIUHEHHH
M IpUpOJia XMMHUYECKOH| COOTBETCTBUM CO CTENEHBIO
(okcun0B, Cynb(PUAOB, TUAPUIIOB U T.I1.).
CBSI3U OKHCJICHHUS XMMHYECKHUX . . .
3.3ajaHus Ha UCTIOJIb30BaHUE XUMUYECKOW CUMBOJIMKY U HA3BAHUN COETMHEHUH 1O
AIIEMEHTOB, UCXOJIS U3 . .
HOMEHKJIATYpE MEXIYHAPOAHOIO COI03a TEOPETHYECKOM U MTPUKIAIHON XUMUU U
BaJICHTHOCTH U JJIEK .
TPUBHATBHBIX HA3BAaHHA JJISi COCTABICHHUSI XUMHUYECKIX (POPMYIT IByXaTOMHBIX
TPOOTPULIATEILHOCTH .
coeAMHEHU (OKCHUJIOB, CYIb(HI0B, TUIAPHUIOB U T.I1.) U APYIHX HEOPraHUYECKUX
COEIMHEHUI OTAEIBHBIX KJIacCOB
JlaboparopHas paboTa
. XapakrepuzoBath xumuueckue | 1. Tect «Merammmyeckie / HEMETaUTHIECKHUE CBOHCTBA, IIEKTPOOTPHIIATEIEHOCTh
1.2 | OK 01 [[leproanveckuii 3aK0H
OK 02 I Tabmmma J1 DIIEMEHTHI B COOTBETCTBUU C U CPOACTBO K IEKTPOHY XMMHUYECKUX DJIEMEHTOB B COOTBETCTBHUE C UX
MeHJ:[eneeBa' ' UX IMOJIOKEHUEM B AJEKTPOHHBIM CTPOCHUEM U MOJIOKEHHUEM B IEPUOAUYECKOM cCTeMEe XUMUYECKUX
MIEPUOIUYECKON CUCTEME anemenToB .M. Menneneesay.
xummuueckux snemenTos .M. | 2. IlpakTuueckue 3ajaHusl HA YCTAHOBJICHHUE CBSI3U MEXKY CTPOEHUEM aTOMOB
Menpeneesa XUMHUYECKHX 3JIEMEHTOB U IEPUOANYECKUM U3MEHEHUEM CBOMCTB XUMUYECKHUX
3JIEMEHTOB M UX COEAMHEHUH B COOTBETCTBUU C M0OJ0KeHHEM [leproanueckoit
CUCTEME.
[IpakTUKO-OpHUEHTUPOBAHHbBIE TEOPETUYECKUE 3aJaHHsI HA XapaKTePU3aLUI0
XMUMHUYECKHX 3JIEMEHTOB: «MeTallInuecKue / HeMeTaJlIn4eCKue CBOUCTBA,
ANEKTPOOTPHULATEILHOCTD U CPOACTBO K MIEKTPOHY XUMUYECKUX JIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM CTPOESHUEM U MOJIOKEHUEM B IEPHUOIUIECKON
cucteMe xuMudeckux sneMenToB J[.M. MenneneeBay»
2 Paznen 2. Xumuieckne| Xapakrepu3oBaTh THIIbI

KonTtpoabHnas padora «CTpoeHue BemecTBa i XHMHYECKHE PeaKIun»
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1. 3aaun Ha COCTABJICHUE YPAaBHCHUMN PEAKIUA:

21 | OK TUIIBI XUMHUYECKUX CocCTaBIATh peakiuu
. - COeIMHEHMsI, 3aMEIeHUs, Pa3JIoKeH!s1, 0OMeHa;
01 peaxkuit COCIIMHEHUS, PA3IIOKEHUS, .
- OKHCIUTEIbHOBOCCTAHOBUTENBHBIX PEAKIUI C UCIIOJIb30BAHUEM METOa
OK oOMeHa, 3aMelIeHuUs,
AJIEKTPOHHOTO OaJiaHca.
04 OKHUCJIUTEIBHO- N
2. 3aaun Ha pacyeT MacChl BEIECTBA HIIM 00bEMA ra30B M0 U3BECTHOMY
BOCCTaHOBUTEJIbHBIE PEAKIIUU N
KOJIMYECTBY BEIIECTBA, MAaCCEe I 00BbEMY OJIHOTO U3 YYACTBYIOIIUX B PEaKLIUU
BELIECTB; pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU,
€CJIM OJIHO U3 BEIIECTB UMEET
CocTaBnsTh ypaBHEHUS 1. 3amaHus Ha COCTaBJICHHE MOJIEKYJISIPHBIX U MOHHBIX PEAKIUi C y4acTHEM KUCIIOT
2.2 DIEKTPOIUTHYECKAs yp A ” N yaip peakn yi ’
. | XMMHYECKUX PEaKI[Mi HOHHOTO | OCHOBAHMM U COJICH, YCTAHOBJICHUE U3MEHEHHS KUCIOTHOCTU CPEIbI
ITICCOITUAITUS 1 HOHHBIN " .
oGMeH oOMeHa ¢ yJacTueM 2. JlaboparopHas paboTa "THIBI XUMHUYECKUX pEaKIIU
HEOPTaHMYECKUX BEIICCTB
3 HccaenoBaTb HCTHHHBIE
Paznen 3. PacTBopsbl PacTBOPHI € 32JaHHBIMH
XapaKTePUCTHKAMH
OK 01 1. 3aaun Ha IPUTOTOBJIEHHUE PACTBOPOB.
3.1 [TonsTHe o pactBopax | Pasinuare uCTUHHBIE
OK 02 pACTEOPEL 2. [IpakTuKO-OpHUEHTUPOBAHHBIE PACUECTHHIC 33/IaHUS HA JUCIIEPCHBIE CUCTEMBI,
1K 3.2 WCIIOJIb3YEMBIC B OBITOBOM M MPOU3BOJICTBEHHON JESTEIHLHOCTH 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. CTpoeHune M | FccnenoBaTh cTpoeHue KonrpoJbHas pa6ora «CBoiicTBa HEOPraHUYECKUX BEIIECTB»
CBOMCTBA cBoOiicTBA
HEOPTAHMYECCKHX HEOPraHHYECKHX BElIeCTB
BeIeCTB
OK 1. Tectr «<HoMeHnkaTypa v Ha3BaHUE HEOPTaHUIECCKHUX BEIIECTB HUCXO/IS U3 UX
4.1 Kaccudukanms, KnaccudumupoBarts - yp p . m A
01 XUMHYECKON (POPMYIIBI UITU COCTABICHUE XUMHYECKON (OPMYIIBI UCXOIS U3
HOMEHKJIaTypa U HEOpPraHMYECKHE BEIIECTBA B - v
[1K3.2 Ha3BaHMsI BEILIECTBA 10 MEXIYHAPOJAHOHN WM TPUBUAILHOM HOMEHKIATYPE».
CTpOCHHE COOTBETCTBUH C UX CTPOCHUEM .,
2. 3agauyM Ha pacyeT MaccoBOM J10JIM (MacChl) XMMHYECKOTO 3JIEMEHTA
HEOPTraHUYECKUX
(coeanHeHUsT) B MOJIEKYIIE (CMECH).
BEIIECTB

3. HpaKTI/I‘{CCKI/IC 3agaHus 110 KJ'IaCCI/I(I)I/IKaL[I/II/I, HOMCHKIJIATYPC U XUMHUYCCKHUM
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(dhopmynaM HEOPraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB.
4. IIpakTyeckue 3alaHusl Ha ONIPEAECICHUE XUMUYECKON aKTUBHOCTH BELIECTB B
3aBUCUMOCTH BH1a XMMUYECKOM CBSI3U U TUIA KPUCTAJUTMYECKONU PEIIETKU

OK YcranaBauBaTh 3aBUCUMOCTh 1. Tect «OcoOECHHOCTH XUMHYECKHX CBOMCTB OKCHIOB, KHCIIOT, OCHOBAHMIA,
4.2 DUZNKO-XUMHUYECKHUE . .
01 cBOlCTRA (bU3UKO-XMMHUYECKUX CBOUCTB | aM(pOTEPHBIX TUIPOKCUIIOB U COJICII».
OK HEOPTAHMTCCKHX HEOPraHMYECKUX BEIIECTB OT 3amaHust HAa COCTABIICHUE YPaBHEHUN XUMHUYECKUX PEAKINIA C y9aCTHEM MPOCTHIX U
02 IIK p—— CTPOCHHS aTOMOB M MOJIEKYJI, & | CIIOKHBIX HEOPraHUYECKUX BEUIECTB: OKCUIOB METAJUIOB, HEMETAIOB U
3.2 TaK)Ke TUIA KPUCTAIIINYECKONH | aM()OTEPHBIX AJIIEMEHTOB;
pelIeTKH HEOPTaHMYECKUX KUCIIOT, OCHOBAHUH U aM(OTEPHBIX TUIPOKCUIOB,
HEOPTaHUYECKUX COJICH, XapaKTepU3YIOIIUX UX CBOMCTBA M CIIOCOOBI MOTyUeHHS.
2. 3. IlpakTHKO-OpUEHTUPOBAHHBIE TECOPETUUECKHE 3a/IaHNUsI HA CBOWCTBA U
MOJTyYeHHE HEOPTaHMYECKUX BEIIECTB
3. JlabopaTtopHas pabora «CBOICTBa METAJIIOBY.
43 OK 01 Mnentudukanums HccnenoBaTh KaueCTBEHHBIC 1. IIpakTHKO-OPUEHTHPOBAHHBIE 3aIaHUS 10 COCTABICHUIO XMMUYECKUX PEAKIHA C
" OK 02 HeopraHM4ecKHx peaKIuu HEOPraHUIECKIX y4acTHEM HEOPraHUYECKUX BEIECTB, UCIIOIb3yEeMbIX ISl UX UACHTU(UKALIUU.
OK 04 [BemectB BEIIECTB 2.JIaGopatopHnas pabota: "V aeHTHUKAIHS HEOPTaHUIECKUX BEeHIecTB"
Pa3znea S.
5) XapakTepu3oBaTh BIUsIHHE
Kunernuyeckue u
Pa3IHYHBIX (PAKTOPOB HA
TepMOANHAMHYECKHE
paBHOBecHe U CKOPOCTh
3aKOHOMEPHOCTH .
XHMHYECKHX peakiuii
MPOTEeKAHUS
XHUMHYECKHX peaKIui
XapakTepru3oBaTh BIUSHUAEC
5.1 | OK  (CkopocTbh XHUMHUYECKHUX PaKICp
. KOHIIEHTPAIIUU pearupyromnx
01 peakuuii. XuMHU4eCcKoe HCHTPALIH p pYyrom
BEIIIECTB M TEMIIEPATyphI Ha
OK  paBHOBecue m patyp
CKOPOCTh XUMHUYECKUX .
02 IIK . JIaGoparopHas pabota «CKOpPOCTb XMMUYECKUX peakiuii. CMeleHne XuMHIeCKOro
39 peakuuii XapakTepu3oBarhb
: paBHOBECHSI»

BIIMSIHUE U3MEHEHUS
KOHIEHTPAIlUU BEIIECTB,
peaxkiuu cpeasl U
TEMIEPATYPhI HA CMEIICHHE
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‘ XUMHUYCCKOI'0 paBHOBECCHU

6. [IpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoepKaHue MPUKJIATHOTO MOTYJIs1)

6 Paznean 6. OuenuBath nocaeacTBAS 3ammTa Keiica (¢ yueToM Oyayuieii nmpogeccHoHATBLHOM 1eATeIbHOCTH)
Xumust B ObITY 1 OBITOBOI U MPON3BO/ACTBEHHOM
NesATeIbHOCTH MO3ULUH IKO0J0TNYeCKOM
qeJ0BeKa 0e3omacHoCTH
OK 01 Keiic (c yuetom 0 el npodecCuoHaNbHON EATeIbHOCTH
Xumusi B ObITY U OneHuBaTh MOCIEICTBUS (cyd YAYIIEH TP ¢ 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. Moto1ue cpeicTBa Ha HaTypaJlbHOW OCHOBE.
K 3o |feoBeka MTO3UIIMHA SKOJIOTUYECKON 3 X s . o
: . Xumusi B Moeit et mpodeccun.
0€301acHOCTH yaym p
1K 4. Bynyuire Matepuansl sl aBTOMOOUIIECTPOCHHS.
4.3 5. boprba ¢ koppo3ueit aBTOMOOUIBFHOTO TPAHCIIOPTA.
6. XuMusl akKyMyJIsTOPOB.
7. llepcrieKTUBHBIE CMa304YHbIE MAaTEPHAIIBI.
8. HoBple cpencTBa Amsi OKpacKH aBTOMOOMIICH.
9. OnpeneneHue >KECTKOCTH BOJIBI.
10. MccnenoBanue pa3pymaromero 1eHCTBUS IPUPOAHON BOJIbI HA ITIOYBY.
11. MccnenoBaHue KayecTBa MUTHEBOM BOBI.
12. UccnenoBanue mpoO BOAOIIPOBOIHON BOJIBI HA TIPEAMET YCTPAHEHUS KECTKOCTH.
13. YcTpaHeHue KECTKOCTH BOJIBI B CEIbCKOXO035HCTBEHHON JIEATEIbHOCTH.
Pa3nen 7. Ctpoenue
7 1 cBolicTRa HcciienoBarh CTpOEHHE U
CBOIiCTBA OPraHU4YeCcKHX KonrpoabHas padora «CTpoeHne U CBOMCTBA OPraHUYeCKMX BeleCTB»
OPraHMYecKux
BellecTB
BellecTB
OK 01 1. 3ajaHus Ha COCTaBJIEHUE HA3BaHUM OPraHUYECKUX COCTUHEHUN 110 TPUBUAIBHOU
7.1 Knaccudukanus, Knaccudumnuposats A N up A p
WU MEXTYHAPOTHON CUCTEMATHYECKON HOMEHKJIIAType.
[IK4.3  crpoenue u OpraHUYECKHE BEIECTBA B JLyHApOZL Yp

2. 3a7iaHus Ha COCTABJICHUE TOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (GOpMYII
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HOMEHKJIATypa COOTBETCTBHHM C UX CTPOCHUEM OpPraHMYECKUX BEILECTB OTIEIbHBIX KJIACCOB.
OpraHUYeCKUX 3. 3agaun Ha orpeesieHue MPoCcTeIei GOpMyIIbl OPraHNIecKOl MOJICKYIIBI,
BELICCTB MCXO0/s U3 BJIEMEHTHOro cocTana (B %)
. 1. 3aiaHus Ha COCTaBJIIEHUE YPAaBHEHUN XMMUUYECKUX pPEaKLUi ¢ ydacTHUEM
7.2 | OKO01 |[CgoiicTBa YcTaHaBiIuBaTh 3aBUCUMOCTh ! yP peakdl ¥
9 OpPraHUYECKUX BEILECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS.
OK 02 [opranmueckux (hU3UKO-XMMHUYECKUX CBOMCTB 5 3 . N
. . 3a/1aHus HA COCTaBJIEHUE YPAaBHEHUN XUMHUECKUX PEAKLINUN, WILTIOCTPU 170:4
OK 04 coenuHeHwMit OpPraHUYECKUX BEIIECTB OT . . M PeaKitiy, PHpYIOIL
XMMHMYECKHE CBOMCTBA C yUETOM MEXaHU3MOB IPOTEKaHMs JaHHBIX PEAKLMN U
I1K 4.3 CTPOCHHUSI MOJIEKYJI .
TEeHETUYECKOM CBSI3U OPraHUYECKUX BEILECTB PA3HBIX KJIACCOB.
3. PacuerHble 3aaun 10 ypaBHEHUSM PEAKLUI C y4aCTHEM OPraHMUYECKUX
BEILIECTB.
4. JJaboparopHas paboTta "lIpeBpalieHns OpraHu4ecKUX BELIECTB IPU HarpeBaHuu"
5. JlabopatopHasi pabota. «CBOICTBA CITUPTOBY
OK 01 Hnentudukanus .
7.3 OK 02  lopranmueckix HccrnenoBarh KaueCTBCHHbIC 1. IIpakTUKO-OPUEHTUPOBAHHBIE 3aJAHHS 10 COCTABICHUIO XUMUYECKUX PEAKIIUM C
OK 04 BS —— pcaknmmn OPraHnvCCKux y4acTUEeM OPraHUYECKUX BEIECTB, B T.4. UCIIONb3YEMbIX JUIS UX UIEHTU(UKALNU B
K 4.3 3HaII€HI/Ié " COE/IMHEHUMN OT/IEIbHBIX OBITY Y IPOMBILIEHHOCTH.
' KJIaCCOB 2.JIaboparopHas paboTta: " neHTHQHUKAINS OPTraHUIECKUX COCTMHEHUN OTACTHHBIX
IIPUMEHEHHE B "
o KJIACCOB
OBITOBOM 1
[TPOU3BOJCTBEHHON
NesITeIbHOCTH
4eJI0BEKA
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