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1. OBIIIASA XAPAKTEPUCTHUKA MPUMEPHOU PABOYEN
IMPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOW TUCHUTILIMHBI «XUMUAS»

1.1. MecTo IMCHMILIAHBI B CTPYKTYpe o0pa3oBaTeabHol nporpammbl CITIO

O6mieoOpazoBaTenbHas MUCHUIUIMHA «XUMHS SIBISETCS 00A3aTENbHONM YacThbiO
00111e00pa30BaTEeNbHOTO IMKIAa 00pa3oBaTeIbHONM MporpaMmbl B cooTBeTcTBUU ¢ PI'OC
CIIO no cnemmansHOocTH CIIO 23.02.09 ABTOMAaTHKa M TelleMEXaHUMKA HA TPAHCIOPTE
(>KeNIe3HOJOPOKHOM TPAHCTIOPTE), YTB. MPUKa3oM MUHHCTEPCTBA 00pa30BaHUS M HAYKH
P® ot 27.08.2024 Ne 608;)

[TpuknagHOW MOAYJb BKIIOYAET pasznen 8 «XuMus B ObITY U MPOU3BOACTBEHHOM
NEATEeIbHOCTH 4eJI0BEKa», KOTOPBIM peann3yeTcst sl Bcex mpodeccuil/cnenuanbHocTen
METOJIOM pEIIEHUs] KEHCOB, CBSA3aHHBIX C JKOJOTUYECKON OE€30MacHOCTBIO U OIEHKOU
MOCJIEACTBUM OBITOBOM U MPOU3BOJCTBEHHOM JESITEILHOCTH, COOTBETCTBYIOLIEH OTPaACIIsIM
Oynyiel mpogecCuOHAIIBHON ACSTEIHLHOCTA 00YHaIOUXCSl.

1.2. Ileqin ¥ UIaHMPYeMble Pe3yJabTAThI 0CBOCHHS JUCHUILIUHbBI

1.2.1. Ileau 1 3a1a4u JTUCHUIIJIMHBI

Conepxande  mporpaMmbl  00IIcoOpa3oBaTEILHON  AUCIHUIIIMHBL  «XUMHUS»
HaIpaBJICHO HA IOCTUXKEHUE CIICTYIOIINX IeJIe:

- dbopMHpOBaHWE  CHUCTEMbl XMMHYECKHUX  3HAHMHW KAk  BaKHEWIIEH
COCTAaBJISIFOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOM JIE)KAT KITOUEBbIE
MOHATUS, QYHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKA HAYKU, YCBOCHUE
U TIOHUMAHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUNH MHUPOBO33PEHUECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBIICHHUS;

— dbopMupoBaHHE U Pa3BUTHE MPEICTABICHUN O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKMX pEaKIui, HEOOXOAUMBIX JUIsi MPHOOpPETEHUs YMEHHUUH
OPHUEHTUPOBATHCA B MUPE BEIIECTB U XUMUUYECKUX SBJICHUHN, UMEIOLIUX MECTO B IPHUPOJIE,
B [IPAKTUYECKOU U NTOBCEHEBHOM KU3HU;

— pPa3BUTHE YMEHUU U CIIOCOOOB JESATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM H
OOBSCHEHHEM XHWMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHHEM TMpaBHI  0€30MacHOTO
oOpallleHusl ¢ BEIIECTBAMM.

3anaqn AUCHUIIJINHBI



1)  chopmupoBaTh TOHMMAaHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKUX
MIPOIIECCOB U SIBJICHUM B OKPYKAIOIIECH CpeJie, a TaKKe MX CBS3b C IEJIOCTHONH HAYYHOU
KapTHHON MHUpa U IPYTUMHU €CTECTBEHHBIMHU HayKaMU;

2)  pa3BHTb YMCHHS COCTaBJIATH (OPMYJIbI HEOPraHUYECKHMX W OPTaHHYSCKHUX
BEIICCTB, YPaBHEHUS XUMHUYECKUX PEAKIHid, OOBSICHITh UX CMBICI, WHTEPIPETHPOBATH
pe3yIbTaThl XUMHUECKHUX IKCTICPUMEHTOB,

3) chopmupoBaTh  HABBIKM  TPOBEACHHS  IMPOCTCUIINX  XUMHYCCKHX
AKCIIEPUMEHTAIBHBIX MCCIEAOBAHNN C COOIOICHUEM MPaBMIJI OE30MacHOTO O0paIIeHus C
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYI0BAaHUEM;

4)  pa3BUTh YMCHHUS HAXOJUTh, aHAJIM3HPOBATh M HCIIOJIH30BATh HH(POPMAIUIO
XUMHUYECKOTO XapakTepa W3 pa3Iu4HbIX HWHOOPMAIIMOHHBIX HWCTOYHUKOB, BKJIIOUas
y4eOHYIO TUTEPATYPY, HAyJIHbIC TyOJUKAIINN ¥ HHTEPHET-PECYPCHI;

5)  cdopmHupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIICACTBHUS CBOCH NEATCILHOCTH U
XUMUYECKUX TPUPOAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX TMPOIECCOB, YYUTHIBAs
BO3MOYKHBIE DKOJIOTHUECKHE M COIMATBHBIC BO3CHCTBUS;

6)  cdopmHupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHIKCHUH XUMHUUYECKON HAyKH U
TEXHOJIOTHH JIJISl pa3BUTHS COIMATBLHON U TTPOU3BOACTBEHHOMN Chep C YMEHHEM NMPUBOIUTH
MIpUMEPHI UX PUMEHEHHUSI B PA3IMYHBIX chepax KU3HU.

1.2.2. Ilnanupyemble  pe3yJbTaThl OCBOEHHsI  00mIe00pa3oBaTEIbLHOM
aucUIIMHBI B c0oTBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue oOmeoOpazoBarenbHas JUCIUIUIMHA «XUMHSD HWMEET TIpH
dopmupoBarnu u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, npencraBieHHBIX B

axktyanusupoBaHHbeix @I'OC CIIO no npodeccuu/cnennuaibHOCTH.
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HAHMEHOBaHMHeE
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KOMIIeTeHIN i

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mmue!

JlucCunIIMHAPHbIE

OK 01. BeiOupars
CIIOCOOBI peLIeHus
3amaq
npodeccHoHaIbHON
JeSATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTATHI J0JIKHBI OTPAKATH B YACTH:

TPYAOBOr0 BOCTIMTAHHUSA:

— TOTOBHOCThH K TPYyAy, OCO3HAHHE IIEHHOCTH MacCTEpCTBa,
Tpyaoooue;

— TOTOBHOCTH K aKTUBHOM JESATEIbHOCTH TEXHOJIOTHUECKON
U COLMATbHOW  HAIpPaBJICHHOCTH,  CIIOCOOHOCTH
WHULIMUPOBATh, IUTAHUPOBATb W CaAMOCTOSITEIIBHO
BBITIOJHATH TaKyIO JESTEIbHOCTD;

— WHTEepeC K pa3myHbiM cdepaM MmpoecCHOHATBHON

JESITEIbHOCTH.
MeTanpeaMeTHbIe Pe3yJIbTaThl J0JKHbI 0TPAXKATH:
Osianenue YHHMBEpPCAIbHBIMH Y4eOHBIMU

MO3HABATEJbHBLIMHY JeHCTBUIMM:

a) 0a3oBble JIOTHYECKHE NeHCTBHS:

— CaMOCTOATENbHO (OPMYIHPOBATh M aKTYaIU3HPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYIIESCTBEHHBIM MPU3HAK WA OCHOBAHUS
JUTSL CpaBHEHU S, Kitaccuukauy u 0000eHNS;

—  OIpeneNsaTh e JIeATSIILHOCTH, 3aJaBaTh MapaMeTphl U
KPUTEPHUU UX JTIOCTHIKCHUS;

— BBIBIATH  3aKOHOMEPHOCTH H
paccMaTpUBaEMBbIX SIBICHUSX;

MMPOTHUBOPCUMNA B

JucuuninHapHbie pe3yJbTaThl 10/LKHBI OTPAakKaTh:

ITP6 01. chopMHUPOBAHHOCTH MPEICTABICHUN: O XUMHUYECKON
COCTaBJISIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUpa, POJIU
XMMHU B IO3HAHWUU SIBJICHUM HpUPOIbl, B (HOPMHUPOBAHUU
MBILUIEHUS. U KYJIbTYpPbl JINYHOCTH, €€ (PYHKIIMOHAIbHOMI
IPaMOTHOCTH, HEOOXOJUMOHN Al peLIeHHs NPaKTHYECKUX
3a/1a4 U 3KOJIOTHYECKU 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3JI0pOBbIO U IPUPOAHOIL cpefe;

I1P06 02. BnasieHHe CUCTEMON XMMUYECKUX 3HAHWH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATalONIMe MOHATUSA (XUMHUYECKUH
JJIEMEHT, aTOM, JJIEKTPOHHAs 00oJIouKa aroma, s-, p-, O-
JIEKTPOHHBbIE ~ OpOWUTAM  aTOMOB, MOH,  MOJIEKYIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTb, CTENEHb
OKHCJICHHS, XUMUYECKasi CBs3b, MOJb, MOJIIpHAas Macca,
MOJIIpHBIA 00BEM, YIJIEPOAHBIN CKeleT, (QyHKIHOHAIbHAs
rpynna, pagukan, H30Mepus, H30MEpbl, T'OMOJIOTMUYECKUN
pan, TOMOJIOTH, YIJ€BOJOPO/IbI, KHUCIIOpO/I- U
a3oTco/epKalllue COeIMHEHHs, OMOJIOTMYECKH aKTHUBHBIE
BellecTBa (yrieBoJpl, KUPBI, O€IKH), MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS,
KpUCTAJJINYECKasl pelleTka, TUIbl XHMHUYECKUX peakuui
(OKHCIUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30-U
SHJOTEPMHUUYECKHE, PEaKIIMd HOHHOTO0 OOMEHa), pacTBOp,
JNEKTPOJINUTHI, HEJIEKTPOJINTHL, JNEKTPOJINTUYECKAS

! O6mue pe3yabTaThl OCYLIECTBISIOTCS B COOTBETCTBHMM C IMYHOCTHBIMU M METaNpeAMETHBIMH pesyiibTataMu ®TOC COO (IIpuka3 Muno6pHayku Poceun ot 17.05.2012 Ne 413

(penaxiust ot 27.12.2023 1.), B pOpMUPOBAHUU KOTOPHIX YIACTBYET 00IIe00pa3oBaTeIbHAS TUCIUILINHA.

2 JluCUUIUTMHAPHBIE PE3yIbTaThl OCYIIECTBIIAIOTCS B COOTBETCTBHH C TPeOOBAaHMAMH K IPEAMETHLIM pe3yibTaTaM 0asosoro yposus (ITP6), ycranosnennsimu ®IOC COO (Ilpukas
MunobpHayku Poccun ot 17.05.2012 Ne 413 (penakius ot 27.12.2023 1.), ¢ coxXpaHeHHEM HUCXOJHON HyMEpaIuy.
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— BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIBTATOB IICJIIM, OLICHUBATh PHUCKH
MOCJICACTBHIA JICATCIIBHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBHS:

— BIAJETh HaBBIKAMH Y4YCOHO-HCCIICAOBATEIbCKON U
MPOSKTHON  NIEATENBHOCTH, HABBIKAMHU  pa3peIICHUS
npo0Jem;

—  BBISABIATH MPUYUHHO-CIICICTBEHHBIC CBSI3U u
aKTyaJIM3MpPOBaTh 3a/Jady, BBIIBHTaTh THUIIOTE3y €€
pelLlICHHs, HAXOIUTh apryMEHTBI Ui JIOKa3aTelIbCTBA
CBOMX YTBEp)KIICHWH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUU
peILCHUS;

— aHATM3HPOBATHh TOJTYYCHHBIC B XOJIC PEIICHUS 3aJa4u
pe3yNIbTaThl, KPUTHYECCKH OIICHUBATH WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

— YMETh TICPCHOCUTHh 3HAHUS B TIO3HABATCIBHYIO |
MPAKTUYECKYIO 00JIaCTH KUZHEICATCIIEHOCTH.

JUCCOLMAIs, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON peakIui, XUMUYECKOEe PaBHOBECHE), TEOPUU U
3aKOHBI (TE€OpUs XMMMUYECKOTO CTPOECHMSI OpraHM4eCKHX
BemectB A.M. bytiepoBa, Teopus 3JIEKTPOJIUTHYECKOU
aucconyanuu, nepuoandecku 3axkon J[.M. Menneneesa,

3aKOH COXpaHCHHSI Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUN S3BIK XUMHH, (PAKTOIOTUIECKHIE CBEICHUS O
CBOWCTBaX, COCTaBe, IMOJYy4YCHHMH W  OE30MaCHOM
UCIIOJIb30BaHUH BOKHEHIIINX HEOPTaHUYECKUX u
OpPraHWYeCKHUX BeUleCTB B OBITY ©  NPaKTUYCCKOH
JeSITeIbHOCTH YeIIOBEKa,

IP6 03. cpopMUPOBAaHHOCTH  yYMEHHUW  BBIABIATH

XapaKTepHbIE IPU3HAKYU U B3aUMOCBSI3b U3YUEHHbIX IOHITUH,
NPUMEHATh COOTBETCTBYIOIIME IOHATUA NPU ONUCAHUU
CTpPOCHHSI U CBONCTB HEOPraHMYECKUX U OPraHMYECKUX
BELIECTB W HUX MPEBPAILECHMI; BBIABIATH B3aUMOCBSA3b
XUMHUYECKUX 3HAHUN C MOHATUAMU U TPEACTABICHUSIMU
JPYTHUX €CTECTBEHHOHAYYHBIX NPEIMETOB;

P6 04. cdhopmMupoBaHHOCTH YMEHUW HCIOIH30BATH
HaUMEHOBAHUS XUMUYECKUX COECAMHEHMH MEKIYyHapOJHOTO
COK03a TEOPETHYECKON U IPUKIATHOW XMMUU U TPUBHAIIBHBIE
Ha3BaHUs BaXKHEHIIMX BemecTB (3TWIIEH, AalleTHJIEH,
rmmnepuH, ¢GeHon, GopMalbIeru, YKCyCHash KHUCIIOTa,
[JIMLWH, YrapHbIA ra3, yIriIeKuCciblid ra3, aMMHakK, rameHas
W3BECTh, HETralleHas W3BECTh, MUTbEBas coJa U JIPYrHx),
COCTaBJIATh (OPMYJIBI HEOPraHUYECKMX M OpPTaHMYECKHX
BEIIECTB, YPAaBHEHHS] XUMUYECKUX peaKUui, OOBICHITh HX
CMBICJI; TIOATBEPKIaTh XapaKTEPHbIE XUMHUECKHUE CBOICTBA
BEIIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3alUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUN;

IIP6 05. chopMUpPOBAaHHOCT, YMEHUH YyCTaHABIMBATH
MIPUHA/JIEKHOCTD W3YYEHHBIX HEOPraHUYECKUX "
OpraHMYECKHUX BEIIECTB K ONpPEIENICHHbIM KjaccaMm H
rpynnaM COEAMHEHHUH, XapaKTepu3oBaTb MX COCTaB U
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BAKHEHINIME CBOWMCTBA; ONPENEIATH BHUABI XUMHUYECKHX
cBsizel (KoBaJyIeHTHas, HOHHas, MeTaJuIndecKas,
BOZOPOJHAs), TUIIBI KPUCTAIUIMYECKHUX PEIIETOK BEILIECTB;
KJIaccu(puIUpoOBaTh XMMUYECKUE PEAKLIUY;

I1P6 07. chopMHPOBAHHOCTH YMEHUI IPOBOAUTH PACUETHI IO
XUMHUYECKMM (GopMyjJdaM U YPaBHEHUSIM XHUMHUYECKHX
peaknuii C  HUCHOJb30BaHUEM  (U3WYECKHX  BEIMYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJlbHBIE YCJIOBHSA) I'a30B, KOJIMYECTBA
BEILIECTBA; MCIIOJIb30BaTh CHUCTEMHbIE XMMHUYECKHE 3HAHUS
JUIsL TIPUHATHS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM.

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE
CpezacTBa MOUCKa,
aHanusa u
HWHTEPIIPETAIAH
uHpopMaluu U
nH(pOpMaIIUOHHBIE
TEXHOJIOTUU JIJIS
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTeTbHOCTH

JInuyHOCTHBIE Pe3yabTAThI J0JKHBI OTPAKATH B YACTH:

HEHHOCTH HAYYHOI0 NO3HAHUS:

— c(opMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY  YpPOBHIO  pa3BUTHUS  HAyKu U
OOIIECTBEHHON MPAaKTUKHU, OCHOBAHHOIO Ha JHajore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHDE;

— COBEpPIICHCTBOBAaHUE  SI3BIKOBOM M YWTATEIbCKOM
KYJIBTYpPbI KaK CPEJICTBA B3aUMOJACHCTBHUS MEXK1Y JIFOAbMU
Y TIO3HAHMSI MHpa.

MertanpeamMeTHble pe3yJabTaThl J0JKHbI OTPAKATH:

Osnapnenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

NMO3HABATEJbHbIMHU JAeliCTBUAIMM:

B) padorta ¢ nHpopManmeii:

— BJIaACTh HaBbIKaMU  ITOJYUCHUA I/IH(bOpMaIII/II/I nus3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIBHO
OCYHICCTBJIATL TIOHUCK, aHaliu3, CHUCTECMATU3aAllUI0 U

MHTEPIIPETANIO HH()OPMALIUY PA3INYHBIX BUJIOB U (hOpM
[IPE/ICTABIICHUS,;

JucuuninHapHblie (IpeAMeTHbIE) Pe3yJbTaThl U 10JKHbI
0TPaKaTh:

IIP6 06. BiazeHue OCHOBHBIMH METOJAMU HAY4YHOI'O
IIO3HAHUS BEIECTB M XMMMYECKHX SIBJICHUHN (HaOIofeHue,
H3MEpEeHue, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

I1P6 07. chopMHPOBAHHOCTH YMEHUI TPOBOIUTH PACUETHI 10
XUMHYECKUM (opMmynaM M  ypaBHEHUSAM XUMHYECKHX
peakuuii ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEIUYMH,
XapaKTEepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMallbHbIE YCJIOBHUS) ra3oB, KOJIMYECTBA
BEIIECTBA; HMCIOJIb30BaTh CHUCTEMHbBIE XHMHUYECKUE 3HAHUS
JUIL TIpUHATHS PEIIEHUM B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BEILIECTBAMU U UX PUMEHEHUEM;
IIP6 08. chopMHUPOBAHHOCTH YMEHHH MJIaHUPOBATh U
BBINIOJIHATh ~ XUMUYECKUM  OKCHEPUMEHT (TpeBpallieHus
OPraHMYECKHUX BELIECTB IIPUM HArpeBaHUM, IOJy4EeHHUE
STWJIEHA U U3YYEHHE er0 CBOMCTB, KAUECTBEHHBIE PEAaKIIH Ha
abJIETUIbl, KpaxMall, YKCYCHYIO KHUCIIOTY; J€HaTypaius
OCJIKOB TIpW HArpeBaHWU, I[BETHBIE PEAKIUU OCIIKOB,;
MPOBOJIUTH PEAKIMM HMOHHOTO OOMEHa, OIpEeNeNATh Cpeay
BOJHBIX PAacTBOPOB, KaYECTBEHHbIE pEaKlUU Ha cynbdart-,
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— C€O03[aBaTh TEKCTHl B PA3IMYHBIX (opMaTax C y4eTOM
Ha3HayeHus: WHGOpPMAlMKU U LEJIEeBOM  ayAUTOpPHUH,
BbIOMpas oONTHUMalbHYI0 (opMy TMpeacTaBileHUs U
BU3YaIM3al1y;

— OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh HH(pOpMaIUH,
€€ COOTBETCTBUE IPaBOBBIM M MOPaIbHO-ITHUYECKUM

HOpMawm;

— BJIaACTh HaBbIKaMH pacrio3HaBaHUsA u 3alIUThI
uHpOopManuy, MH(pOpMalOHHON Oe3omacHoCTU
JUYHOCTH.

KapOOHAT- U XJIOPUJI-aHHOHBI, HA KATHOH aMMOHHS;, PEIIaTh
SKCIEPUMEHTabHBIE 3adaud 1o TeMaMm '"Metamisl" u
"HemeTannbl") B COOTBETCTBUM C IIpaBWJIAMU TEXHUKH
Oe3omacHOCTH TpuU  OOpamieHMH C  BeUlecTBaMH U
1a00paTOPHEIM 000PYIOBAHUEM; MIPEICTABIATH PE3yIbTAThI
XUMHYECKOTr0 JKCIIepUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIuidi u (OPMYIUPOBATH BHIBOJLI Ha
OCHOBE 3THUX PE3Yy/IbTATOB;

P66 09. chopmMupoBaHHOCTH
XUMHYECKYI0 HH(POpPMAIHIO,
UCTOYHUKOB  (CpeACTB
Wurepuer u apyrue).

YMCHHA aHAJIMU3UPOBATH
MOJy4aeMyl0 M3 pas3HbIX
MaccoBoM  uH(pOpMaluu, CETh

OK 04. D¢ddexrTuBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

JINYHOCTHBIE pe3yabTaThbl J0/IKHBI 0TPAXKATDh B YaCTH:
Ipa;KAaHCKOIro BOCIIMTAHUA:
— TOTOBHOCTbH BCCTH COBMCCTHYIO JACATCIIBHOCTD B

WHTEpecax rpakIaHCKoro oOIIeCTBa;

— yYMEHHE B3aUMOJICHCTBOBATH C COIIMAJIbHBIMM
WHCTUTYTaMH B COOTBETCTBUHM C WX QYHKIUSIMU H
HA3HAYCHUCM.

MeTtanpeaMeTHbie pe3yabTaThbl A0JKHBI 0TPAXKATH:

OBJlaleHHe YHUBEPCAJIbHBIMM KOMMYHHKATHBHBIMU

JeCTBUSAMM:

0) coBMeCTHas 1eITeJIbHOCTD.

— TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U
WHAUBUAYAIbHON paboTHI;

— TpUHUMATh eITH COBMECTHOM NESITCIILHOCTH,
OpPTaHHW30BBIBATh W KOOPIMHHPOBATH JICUCTBUS IO €€
JOCTHIKEHUIO: COCTABIIATH IIaH JICUCTBUMN, paCIpelesTh
pOM C YyYETOM MHCHHH YYaCTHHKOB OOCYXIaTh
pe3yNIbTaThl COBMECTHON PaOOTHI.

Osaanenue YHHMBEPCAJIbHBIMH

JNedCTBASIMHU:

peryJsiTHBHbIMH

JucuuniauHapHseie (MpeaMeTHbIE) Pe3yJbTaThI U I0JKHBI
0TPaKaTh:

IIP6 08. chopMHUPOBAHHOCTH YMCHHH IIAaHUPOBATh U
BBIMOJHATh XUMHUYECKHIl JKCIepUMEHT  (IIpeBpaleHHs
OpPraHWYeCKHUX BEIIECTB TPW HATPEBaHWUHU, TIOJTYYCHHUE
STUJICHA M U3YYE€HHE €r0 CBONCTB, KAUECTBEHHBIEC PEAKIINH Ha
IBJIETU/BI, KpaxMal, YKCYCHYIO KHCIOTY; JeHaTyparus
OEKOB TIpU HArpeBaHUM, IIBETHHIE PEAKIUN OEIKOB;
MIPOBOJUTh PEAKLUUU HOHHOTO OOMEHa, ONpENENiTh Cpeny
BOJIHBIX PAacTBOPOB, Ka4eCTBEHHbIE peakluu Ha cynbdart-,
KapOoOHAT- M XJIOPUI-aHHOHBI, HA KAaTHOH aMMOHUS; PelIaTh
SKCHEpUMEHTANIbHbIE 3a7auyu 1o TemaMm "Metamel" u
"Hemetamibl") B COOTBETCTBUM C MPAaBHJIAMU TEXHUKU
0e30macHOCTH  IMpH  OoOpallleHMH C  BellecTBaMU U
71a00paTOPHBIM 000PYIOBAHUEM; TIPEACTABIISATH PE3YJIHTATHI
XUMHYECKOTO JKCIIEpHUMEHTa B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIINX peaKkuii U (HOpMyTHUpOBaTh BBIBOJIBI Ha
OCHOBE THX PE3YJIbTaTOB.




r) IpUHATHE ce0sl M IPYTrUX JIdei:

— TMpUHUMATh MOTHBBI M apTyMEHTHI APYTUX JIOACH Mpu
aHaJIM3€e PEe3yJIbTAaTOB JIEATEIbHOCTH;

— TpU3HaBaTh CBOE NpPaBO M NPaBO JPYrux JIOJEH Ha
OIIINOKH;

— pa3BUBaTh CIOCOOHOCTH TIOHMMAaTh MHpP C IO3UIUU
JIPYroro 4yenoBeKa.

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpY>KaloIen Cpessl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTta,
TIPUHIIMIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JINYHOCTHBIE pe3yjbTaThbl J0/IKHBI 0TPAXKATDL B YaCTH:
IKO0JOIrH4eCKOro BOCriiTaHus::

—  ¢(hOpMUPOBAaHHOCTb JKOJIOTUYECKOU KYJIbTYpBI,
IIOHUMaHUe BIIUSHUS COLIMAIbHO-OKOHOMHUYECKHX
IIPOLIECCOB HAa COCTOSIHUE NIPUPOJHOM M COLMAIBHOU
cpenbl, OCO3HAHHE rJ100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPOo0dIIeM;

— IUIAHUPOBAaHME W  OCYILIECTBIEHUE  JEHWCTBUM B
OKpYXarollled cpeiae Ha OCHOBE 3HaHUA LeJeH

YCTOWUYMBOIO pa3BUTHUS YEIIOBEUECTBA;

— QAKTUBHOE HEINpUATHE JACUCTBUU, NPUHOCAIIUX BpPEX
OKpYXKarollleu cpee;

— yMEHHE IIPOTHO3UPOBATh
DKOJIOTUYECKHE ITOCJIEJICTBHS
JIEHCTBUM, IPEJOTBPALLATD UX.

MeTanpeamMeTHblie pe3yabTaThl 10JKHbI OTPAKATH:

HeOJaronpusTHbIE
MPEIIPUHIMAEMBIX

Osnapnenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

MO03HABATEJILHBIMH 1efiCTBUSIMU:

B) padorta ¢ nHgopManmeii:

— HCHOJb30BaTh CpeacTBa WH(POPMAITMOHHBIX "
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTMA B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIMOHHBIX
3amay ¢ coOmrofieHueM TpeOOBaHUN  IPrOHOMUKH,

TEXHUKH 0€30MacHOCTH, TMTUEHBI, pecypcocOepexeHus,

JucuuninHapHsblie (IpeAMeTHbIE) pe3yJbTaThl U 10JKHbI
0TPaKaTh:

I1P6 01. chopMUPOBAHHOCTH MPEICTABICHUI: 0 XUMUYIECKOU
COCTaBJISIONICH €CTeCTBEHHOHAYYHON KapTHUHBI MHpa, POJIHU
XUMHUHM B TO3HAHUM SIBJICHUH TPUPOIBI, B (HOPMUPOBAHUU
MBILUICHUS. U KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIMOHAIbHOMI
IrPaMOTHOCTH, HEOOXOJUMOW JUIsl PELIEHUs MPaKTUYECKUX
3a/1a4 ¥ KOJIOTUYECKU 0OOCHOBAHHOT'O OTHOIIICHUSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM cperie;

IIP6 10. chopMHUPOBAaHHOCTH YMEHUU COOIOATH MpaBHIIa
9KOJIOTMYECKH 11€J1ecO00pa3HOro IMOBeNEHUsT B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS] CBOETO
3I0POBbSl U OKPYKAIOLIEH NPUPOAHOU CpEIbl, YYUTHIBATh
OMacHOCTb  BO3ACHCTBUA  HAa  JKUBBIE  OpPraHU3MBbI
ONpE/CNEHHBIX BELIECTB, ITOHMMAas CMBICT I[OKa3aTess
npeaebHON JOIMYCTUMON KOHIEHTPAIUH.




MPABOBBIX M ITUYECKUX HOPM, HOPM HH(OPMAIIMOHHOU
0€30I1aCHOCTH.

IIK 2.1.
Ocy1ecTBIsATh
orpeiesicHUE
YCTpaHECHHE OTKA30B B
paboTe CTaHIIMOHHBIX,
[IePETOHHBIX,
MHKPOIPOLIECCOPHBIX
1 JTUArHOCTUYCCKHUX
CHUCTEM aBTOMATHKHU.

- YMCHHUC ONPCACIATL KOHCTPYKTUBHBIC 0COOEHHOCTH CHCTEM
CUTHAJIM3alluu, HCHTpAIN3aluA u 6JIOKI/Ip0BKI/I,
}I(CHeBHO,I[OpO}I(HOﬁ ABTOMATUKU U TCICMCXAaHUKH,

- chopMHUpOBaTH MPEACTABICHUS: O CBOMCTBAX METAIIIOB,
CIUIaBaX, BUJAX KOPPO3UH, O0JIACTH IPUMECHEHUS
HEMETAJUIMYECKUX U KOMIIO3UIIMOHHBIX MaTEPHUAJIOB,
CBOMCTBAaX HEOPTAHMYECKUX U OPraHUYECKUX COETMHEHHI,
0€30I1aCHOM HCIOJIb30BaHUH BKHEHIIIMX HEOPTaHUYECKHUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
JIeSITEILHOCTH YEI0BEKa.
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2 CTPYKTYPA U COJAEP)KAHUE YYEFHOUN AACHUILIMHBI
2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJIbHOU JUCHHUITJINHBI

«XHUMMUSA»

2.1. O0beM JUCHUIIMHBI H BUbI Y4eOHOMH padoThl

- O0bem B

Bun yueOHo# padoThI

yacax
O01béM o0pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIJIMHBI 72
Coaep:xaHue yueOHOro MaTepuaJia 64/61
BT. 4.:
TeopeTHYeCKHe 3aHsSITHS 25
NPaKTHYeCKUe 3aHATHUS 26
JIabopaTopHbIe 3aHATHSI 6/10
CamocTosiTeIbHAs1 paGoTa 11/
IIpodeccnoHanbLHO OPEHTHPOBAHHOE COlePKaHMe (CoMep:KaHue 8
NPHKJIATHOr0 MOAyJis)°
BT. 4.:
TeopeTHYeCKHe 3aHsSITHS 4
NpaKTHYECKHe 3aHATHUS 4

IpomexkyTounas arrecrauus (1uddepeHunpoBaHHbIi 3auer)?

*k*k

3

MpodeccmoHanbHO OPMEHTUPOBAHHOE CcoAepiKaHue MoXKeT 6biTb pacnpeseneHo

CKOHLEHTPMPOBaHO B pasgene MNpuKknagHom moaynb.

4 dopma NPOMEKYTOUHOM aTTecTalum U KOMUYECTBO YacoB, OTBOAMMbIX Ha ee NPoBeAeHNe, pernaMmeHTUPYIoTCA yuebHbIM

nnaHom OMN CMNO

no pasgenam (Temam)

nnn



2.2. TemaTuyecKkMi MJIAH M COAEPKAHUE TUCITUTIIHHBI

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4e6HOro MaTepuaja (0CHOBHOE H MPO()ecCHOHATBLHO OPHEHTHPOBAHHOE),
JIaDOpaTOpHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb

O0BéM
yacoB

dopmMupyemblie
KOMIIETeHIIH U

1

2

4

Conep:kanue y4eOHOTo MaTepuaJa

72

Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU

17

Tema 1.1.
OCHOBHEBIE
XAMUYECKHE ITOHITHUS
U 3aKOHBI, CTPOCHHUE
ATOMOB  XHMMHYECKHX
9JIEMEHTOB

Copep:kanue y4eOHOIro MaTepuaa

XuMHU4YeCKUH d51eMeHT. ATOM. SIIpo aToMa, H30TOMBL. DJICKTPOHHAS 000JI0YKa. DHEPTreTHICCKIE
YPOBHH, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, 0- 3meMeHThl. OCOOCHHOCTH paclpeaeICHUs
AJIEKTPOHOB MO OpOUTANSAM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DIJIEKTPOHHAS
KoH(urypaiys aroMmoB. OCHOBHbIE XUMUYECKUE 3aKOHBI

HpaRanecmle 3aHATHUSA

[Ipaktuueckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHH M PACUETHI IO
YPaBHEHUSAM XUMHUECKUX PEAKIIUI».

OTHocuTeNnbHBIE ATOMHAsE U MOJIEKYJIsipHas mMacchl. MossipHast macca. KosnnuecTBo BeliecTsa.
MaccoBast fons BemiecTBa. 3akoH ABorajapo. Monsipablii 00beM ra3oB. OTHOCHUTENbHAS
TUTOTHOCTP Ta30B. PacdeTs! 1o ypaBHEHHMSIM XUMHUYECKHX PEAKIUi C HCIIOJIb30BaHHEM MacCOBOU
JIOJI BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
U [Tepnoanueckas
CHUCTEMAa XUMHYECKHX
anementoB . N
MeneneeBa, ux CBA3b
c COBPEMEHHOMN
TeOpUei CTpOEHUs
aTOMOB

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padota Ne2. «3yueHne nepuogudeckiux 3aKOHOMEPHOCTEN M UX B3aUMOCBSI3U CO
CTPOEHHUEM aTOMOBY.

[lepuognueckast cucrema xumuueckux anemeHToB [[.J. MenneneeBa. CBsi3b nepuoandecKoro
3aKkoHa U [lepronnueckon CUCTEMbl XUMUYECKUX DJIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTU HM3MEHEHHUS! CBOMCTB XMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMU
IIPOCTBIX M CIIOXHBIX BEIIECTB IO IpynnaM U nepuojam llepnoanueckoit cucremsl. 3HaueHHE
MIEPUOIMYECKOT0 3aKOHA M CUCTEMBI XMMHMUYECKUX 3j1eMeHTOB J[.M. MeHneneeBa B pa3BUTHH
HayKHU.

YcTaHOBIEHUE CBA3M MEXKIY CTPOCHHUEM aTOMOB XUMHYECKHX AJIEMEHTOB M NEPHOIUYECKHM
M3MEHEHUEM CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCIMHEHUM B COOTBETCTBUH C IOJIOKEHUEM

OK 01
OK 02
[1K2.1

5> O6pasoBaTesibHan opraHM3aums BNpaBe CaMoCTOATE/IbHO ONpeaenaTb NOC/eA0BaTE/IbHOCTb M3YYEHNUA Pa3AeNOB U TEM, BXOAALLMX B HUX, @ TaK¥Ke nepepacnpeaensiTb KONMYeCTBO
YacoB A/19 0OCBOEHMUA 0byyatoWwmMmncsa yuebHoro maTepmana, C y4eTomM JIOTMKU GOPMUPOBAHUA ANCLUMNIUHAPHBIX PE3Y/IbTaToB, 06LWMX U NPOPECCUOHAIbHBIX KOMMNETEHLMH,
MeXNpeaMeTHbIX CBA3el ¢ ApYrMMU AUCLMNIMHaMK 0bLLeobpa3oBaTenbHOro 1 obuienpodeccnoHanbHOro LMKAoB yuebHoro naaHa ON CMO.




[lepuonnueckoil cucremsl. Perienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33aJaHUN Ha
XapaKTepu3aluilo0 XUMHUYECKUX D3JEMEHTOB «Meramndeckue / HeMEeTaJJIMUYeCKUe CBOWCTBA
XMMHUYECKHX 3JEMEHTOB B COOTBETCTBHM C MX 3JIEKTPOHHBIM CTPOCHHEM M IOJOXKEHHEM B
IIEPUOIMYECKON CHUCTEME XUMUYECKHX ieMeHToB J[. M. MenneneeBa»

Tema 1.3.

Crpoenue  BemiecTBa
u npupoja
XMMHYECKOM  CBSI3H.
MHoroo6pa3ue
BEILIECTB

Copep:kaHue y4eOHOIro MaTepuaJia

Crpoenue BemiecTBa. XMMUYECKast CBSA3b. BU/IbI XUMUYECKOH CBA3M (KOBaJICHTHAs! HEMOJISIpHAS
U TIOJIApHAsi, HOHHAs, MeTaJuInueckas). Mexanu3mbl 00pa3oBaHUsl KOBAJIEHTHON XHMUYECKOM
cBsi3u  (OOMEHHBIM ¥ JOHOPHO-aKIENTOpHBINA). BomopomHas cBsS3b. BaleHTHOCTH.
DneKkTpooTprunareabHOCTh. CTeneHb OKUCIeHNs. IOHbI: KATHOHBI U @aHUOHBI

HpaKanecmle 3aHATHUSA

[IpakTuueckas pabota Ne3. «CtpoeHue BelecTBa U MPUPOIa XUMUUECKOM CBI3N».
JleMoHCcTpauus Mozened KPUCTAIUIMYECKUX PELIETOK: MOHHOM (XJIOpUJ HaTpus), aTOMHOM
(rpadut u anmas), MOJEKYIAPHON (YTJIEKUCIBIN ra3, Ho/), METALINYECKON (HATpUl, MarHuw,
Menp). Pemenne mpakTudeckux 3aaHuii Ha COCTaBJICHUE DIIEKTPOHHO-Tpaduueckux (Gopmyn
3JeMeHTOB 14 nepuoaoB

OK 01

Tema 1.4.
Knaccudukanms,

u HOMEHKJIaTypa
HEOPraHMYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccuukanuss HeopraHmueckux BemiecTB. HoMeHKIaTypa HEOPraHMYECKHX BEIIECTB
(oxcuabl, THIPOKCUABI, KHUCIOTHI, CONHM). BelmiecTBa MOJEKYISIPHOTO W HEMOJEKYJISPHOTO
CTpoeHusi. ATperaTHble COCTOSIHUS BemecTBa. Kpucramnueckue 1 amopdHble BelecTBa. 3aKoH
MIOCTOSIHCTBA COCTaBa BELECTBA. THIbI KPUCTAJIUIMUECKUX PEIIETOK (aTOMHAsl, MOJIEKYJIApHas,
MOHHAs1, METaJUINYecKast). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUIMYECKON PeIIETKH

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padora Ne4. «HomeHkIaTypa HEOPraHUYECKUX BEILIECTBY.

Pemenne mnpakTHUeCKUX 3aJaHM MO KiIacCH(UKALUM, HOMEHKJIAType ¥ XUMHUYECKUM
(dbopMysiaM HEOPraHMYECKHX BEIIECTB Pa3IMUYHBIX KJIACCOB (YrapHbIM ra3, YrJEeKHUCIbIA ras,
aMMMaK, rameHasi U3BeCTb, HeTallleHasi U3BECTh, IUTHEBAs COJa U JIPYTHUX): Ha3BaHUS BELIECTB
no mexayHapoanoi (MIOITAK) wnu TpuBHanbHOM HOMEHKIIAType U COCTaBJIEHHE (OPMYIIBI
XMMHUYECKHX BEIIECTB, OIpeJeseHue MPHHAIISKHOCTH K Kiaccy. Ilomck uHopmanum mo
Ha3BaHMSIM, UICHTHUPHUKATOPaM, CTPYKTYPHBIM GopMyiiaM. AHAITU3 XUMHYECKON HH(pOpMaIHH,
MOJTy4yaeMoil M3 Pa3HbIX MCTOUYHUKOB (CPEACTB MaccoBOW HMH(oOpManuu, cetb MHTepHET u

Jipyrue)

OK 01
OK 02

Tema 1.5.
Tuner XUMHAYECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

XuMuueckas peakus. KJ'IaCCI/I(bI/IKaL[I/Iﬂ XHUMHUYCCKUX peaxunﬁ B HCOPFaHH‘{eCKOﬁ n
OpFaHI/I‘IeCKOI\/II XHMHUH. 3aKOHBI COXpAaHCHUA MACCbl BCHICCTBA, COXPAaHCHHUA W IPCBpaliCHUSA

OK 01




OHEPIYH IIPpHU XUMHUYCCKUX pCAKIUAX. OKuCINTEIFHO-BOCCTAHOBUTEIILHBIE peaKuu (ypaBHCHI/IH
OKHCJICHHUA-BOCCTAHOBJICHUA, CTCIICHDb OKHCJICHUA, OKHMCJIIHTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIMKM B IIPHPOAC, IMPOU3BOACTBCHHBIX IIPpOHECCAX U
KU3HCACATCIIBHOCTH OpFaHI/IBMOB)

CamocrositesibHasg padora Ne 1 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIUUA B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAEATEIIbHOCTH OpPraHU3MOB.

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuui. XUMHYECKOE
paBHOBeEcCHE

Copep:kaHue y4eOHOIro MaTepuaJia

CKOpoCTh peakIuy, €€ 3aBHUCUMOCTh OT Pa3lUYHBIX (DAKTOPOB: MPHUPOABI PEarHPYIOIIHX
BEILIECTB, KOHLUEHTPALMU PEAarupyrollux BEUIECTB, TEMIEPATYpbl U IUIOMIAIN PEAKIHUOHHOU
nmoBepxHOCTU. TerutoBbie A3PPEKTH XUMUIESCKIX PEAKIIHIA: SK30- U YHIOTCPMUICCKUE PEaKIINH.
OOpatumble peakiuu. XuMuU4Yeckoe paBHoBecue. DaKTOphl, BIMSIONIME HA COCTOSHHE
XUMHUYECKOTO paBHOBECHs (KOHLIEHTpAIMs PEareHTOB WJIM TPOJIYKTOB PEAKIUH, JABJICHHE,
temneparypa). [Ipunnun Jle Hlatense

HpaKanecmle 3aHATHUSA

[Ipaktuueckass pabora NoS. «BnusHue pa3iauuHbX (PAKTOPOB Ha CKOPOCTb XMMHYECKOU
peaKIm.

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHWii Ha aHanu3 (HaKTOPOB, BIHAIOIMIUX Ha
M3MEHEHNE CKOPOCTH XMMHUYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKON peakiuu OT
MPUCYTCTBUSL KaTajlu3aTopa Ha IPUMEPE pa3lIoKEHUs MEPOKCHIa BOAOPOJA C IOMOIIBIO
JTUOKCHJIa MapraHila W KaTaja3bl. PelieHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmenenue npuHimna Jle-lllaTtenbe a1 HAXO0XICHUS HAMpPaBICHUS CMEIECHUS PaBHOBECHS
XUMHUYECKOHN peakInu U aHan3 (PaKkTOPOB, BIUSIONMINX HA CMEIEHNE XUMHUECKOT0 PAaBHOBECHUS

OK 01
OK 02
K 2.1

Tema 1.7.

PactBopsl, TEOpHUs
3JIEKTPOJIIUTUYECKON
JIUCCOITAITNT T HOHHBIH
oOMeH

Conep:xaHue yueOHOro MaTepuaJia

PactBOphl. Bumel pacTBOpoOB MO COJEpKAHUIO PACTBOPEHHOTO BEIIECTBA. PacTBOPMMOCTB.
[lonaTne o nUCHEpCHBIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas moiis
BellecTna B pactBope. [lonarue o BogopoaHom nokasareie (pH) pactBopa. DinekTpoauTHieckast
mucconnanusi. CUIIbHbIE U CJIa0bIe 3JIEKTPOIUTHI, HEAJIEKTPOIUTHL. Peakinyu nonHoro oOMeHa

JlabGopaTropHble 3aHATUA

JlabopaTtopHnas padota Nel «IIpuroroBieHne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3a/IaHHON MacCOBOM JI0JIeH PaCTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peaknmii HMOHHOTO OOMEHa, OIpeleNieHue CpeAbl pPacTBOPOB BEHIECTB C  ITOMOIIBIO
YHHUBEpPCATHHOTO WHIUKaTOpa (KUCHas, HEHTpanbHas, MIeNo4Has). 3alaHus Ha COCTaBJICHHE
HMOHHBIX peakuuil. PeleHne NnpakTHKO-OPMEHTUPOBAHHBIX PACUETHBIX 33JaHUM Ha PACTBOPHI,
HCIOJIb3YeMbI€ B OBITOBOM U MTPOU3BOJCTBEHHON JESITENILHOCTH YEIIOBEKA

OK 01
OK 02
OK 04
OK 07
K 2.1




CamocrosiTesibHasi padora o0yuarommxcs Ne2. 3aaHne Ha COCTaBJICHUE MOHHBIX pPEeaKInid

KonTpoabnas pabora
1

CrtpoeHue BeliecTBa 1 XMMUYECKUE peakiuu (o paszaeiny 1)

Pasznen 2. Heopranuueckasi xummsi

Tema 2.1.
DOHU3HKO-XUMHUYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BCIICCTB

Conep:xaHue y4eOHOro MaTepuaJia

Meramnbl. [lonoxenue wmeramioB B lleproguyeckodt cucteMe XUMUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS AJICKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue ¢Gu3nveckue
cBoiicTBa MeTauioB. CriaBbl METAUIOB. DJIEKTPOXUMHUYECKMM psiJl HANpsHKEHUI METaJUIOB.
XHWMHYECKUE CBOMCTBA BAKHCHUIIINX METAIUIOB (HATPHM, KaJIHMK, KalIbI[Ui, MAarHUHA, aTIOMHHHH,
LIUHK, XpOM, JKeJie30, MelIb) U HX coeauHeHud. OOmme crnocoObl MOJYYSHHS METalIOB.
IIpuMmeHeHne MeTaIoB B ObITY M TEXHUKE

Hewmeramnsl. [Tonoxenune Hemeramios B [lepuoauyeckoil cucteMe XuMu4eckux 3aemeHToB 1. M.
MenzaeneeBa M OCOOCHHOCTH CTpPOEHHUS aTromMoB. @DH3WYECKHE CBONCTBA HEMETAILIOB.
Annorponus HeMeTaoB (Ha mpuMepe KUCIopoaa, cepsl, pocdopa u yriaepona). XuMudeckue
CBOICTBA U MPUMEHEHHE BKHEUIITUX HEMETAIIJIOB (TaJloreHOB, Cepbl, a30Ta, pocdopa, yriepoaa
U KpPEeMHHUSA) M WX COCAUHEHUH (OKCHIOB, KHCIOPOACOJCPKAIIUX KHUCIOT, BOJOPOJIHBIX
coequHeHmil). [I[pumeHeHne BaKHEHIINX HEMETAIIOB M UX COSAMHEHMI XUMHUECKHUe CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEIIECTB (OKCHUIOB, TUJIPOKCUIOB, KUCJIOT, COJICH U Ip.).

CamocrosiTeibHast paGOTa Ne 3 T'eneruueckass CBS3b HCOpraHN4YCCKUX  BCHICCTB,
IMpUHAJIC)KAIUX K Pa3IMYHbIM KilacCaM. 3aKOHOM€pHOCTI/I B U3MCHCHUHM CBOMCTB IMPOCTBIX
BCIICCTB, BOOOPOAHBIX COGI[PIHCHHﬁ, BBICHINX OKCUIOOB U THAPOKCHUIIOB

HpaKaneCKne 3AaHATHUSA

[IpakTuueckas pabota Ne6. «DU3NKO-XUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBieHne ypaBHEHUH XMMHMUYECKHX pEaKIMH € ydyacTHEM TMPOCTBIX M CIOXKHBIX
HEOPraHWYECKUX BEILECTB: METAUIOB M HEMETAJUIOB; OKCHJOB METAJNIOB, HEMETAIOB H
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBaHUN U aM(POTEPHBIX T'MAPOKCHIOB;
HEOPraHMUYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOICTBA.

Pacuérbl macchl BemecTBa WM 00bEMa ra30B 110 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH
00BbEMY OJTHOTO M3 YYacCTBYIOUIMX B PEAaKIMM BEILIECTB, pacyéThl Macchl (00bEMa, KOIUYeCTBA
BELIECTBA) MPOJYKTOB PEaKIIMU, €CIM OHO U3 BEILECTB UMEET MpuMecH. PelieHne mpakTHKO-
OPHEHTUPOBAHHBIX 3aJlaHUI Ha CBOWCTBA, COCTaB, MOJy4YeHHE U O€30MacHOE MCIOJb30BaHHE
BaXHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY U MPOECCHOHATBHON AESITeIbHOCTH YEJIOBEeKa

OK 01
OK 02
OK 04
IIK 2.1

Tema 2.2.

Coaep:xxaHue yueOHOro MaTepuaJia

OK 01




VenTuukanms JlaGopaTopHbIe 3aHATHS OK 02
HEOPraHNICCKUX JlabopaTtopHas padota Ne2 «neHTruduKaIys HeOpraHnYECKUX BEIIESCTBY. OK 04
BCIICCTB Pemienne skcnepuMEHTANIBHBIX 3a/1a4 110 XUMUYECKUM CBOKWCTBAM METAJJIOB U HEMETAIUIOB, 110
pacro3HaBaHUI0 U TOMYYEHHIO COEAMHEHHMH METaUIOB M HEMETalioB (B3aMMOJEICTBHE )
THJIPOKCUIA AIFOMUHUS C PACTBOPAMH KHUCJIOT U 1ienoueil,). aeHTtudukanus HeopraHnaecKux
BELIECTB C HCIIOJIb30BAaHHEM HMX (U3MKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX Kau€CTBEHHBIX
peaknmii. KauecTBeHHbIE peaknuu Ha cyiab(paT-, KapOOHAT- M XJOPUI-aHUOHBI, HA KaTHOHBI
METaJIJIOB U KATHOH aMMOHUS
KonTposbnasi padora .
2 CBolicTBa HEOPraHUYECKUX BELIECTB (110 pa3zieny 2) 1
Pa3nen 3. Teopernueckue 0OCHOBbLI OPraHUYeCKOH XUMHHU 4
Tema 3.1. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01
Knaccudukanus, [IpenMer oprannyeckoit XuMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B MOJTYYEHUH HOBBIX
CTPOCHHE U |BeulecTB U MaTtepuanoB. Teopusi crpoeHusi opranudyeckux coeauHeHuid A.M. bytieposa, eé
HOMEHKJIaTypa OCHOBHBIE MOJI0KeHUs. CTPYKTypHbIE (hOPMYIIBI OPraHHYECKUX BEUIECTB. | oMoorus, n3oMepus. 1
OpPraHMYECKUX BEIIECTB | XMUYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSX: KPAaTHbIE CBSI3H, G- U T-CBA3H.
[IpencraBienne o k1accuPUKAIUU OPTaHUYECKUX BEIECTB.
CamocrositesbHas padora Ne 4 HomeHkaTypa opraHn4eckux COeAMHEHUH (CucTeMaTuuecKkas) 1
Y TPUBUAJIbHbIE HA3BAHMS BAXKHEHIINX MPEACTABUTENEH KJIACCOB OPraHMYECKUX BEIIECTB
IIpakTnyeckue 3aHATHSA
ITpakTryeckas pabora Ne7. «HomeHKI1aTypa OpraHM4eCKHX BEILECTBY.
O3zHakoMyieHHE ¢ oOpa3laMM OpraHM4ecKMX BEIIECTB W MaTepuajlaMM Ha HUX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OPraHMYEeCKMX  BEIIeCTB,  HaONIOJEHHMEe W  ONHCaHHe
JIEMOHCTPALIMOHHBIX ONBITOB IO MPEBPALICHUI0 OPraHMYEeCKUX BEIIECTB MpPU HArpeBaHUU 2
(nnaBneHue, oOyrnuBanue u ropeHue). CocTraBieHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMyll OpraHMYECKHMX BEIIECTB OTAEIbHBIX KJIAccOB, UCIOJb3YyS HMX Ha3BaHMs 110
CHCTEMaTU4YecKOd M TpPUBUAIBHOM HOMEHKJIAaType (3TWUJIeH, alleTHIIEeH, TIUIEepuH, (eHom,
dbopManbaeru, yKCycHas KUCJIOTa, MIMIMH). PacueTsl mpocTeiimeit popMyisl opraHuuecKoi
MOJIEKYJIbI, HCXO/I U3 3JIEMEHTHOT'O cocTana (B %)
2 cemecTp
Pa3nen 4. YriieBoaopoabl 9
Tema 4.1. Coaepsxanue y4eOHOro MaTepuasa 7 OK 01




YrneBogopoasl U UX
MPUPOJHBIE MCTOUHUKHU

[IpenenbHbIE yrieBOAOPOIbI (aJIKaHBI): COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psill. MeTaH U 3TaH:
COCTaB, CTpOEHHUE, (U3UYECKHE U XUMHUYECKHE CBOWCTBA (pEaKkIMH 3aMelIeHHs U TOPEHus),
MOJIy4YeHUE U IPUMEHEHHE.

HenpenenbHble yriieBogopoibl (aIKEHbl, alKaJAUEHbI, aJIKUHBI).

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psifl. DTUJIEH U MPOIUJICH: COCTaB, CTPOCHHUE,
¢bu3nvecKre 1 XUMHUECKUE CBOMCTBA (peakuy THAPUPOBAHUS, TaJOT€HUPOBAHUS, THIPATAIIH,
OKHCJICHHUS U TIOJIMMEPHU3alUN) TIOJTyYeHHe U TPUMEHEHUE.

Anxamuensl: OyranueH-1,3 u MeTmiOyraauen-1,3, XuMU4YecKoe CTPOCHUE, CBOMCTBA (peaKius
MOJIMMEPHU3aliH), TMpPUMEHEHHe (I CHUHTe3a MPUPOAHOIO M CHHTETHYECKOrOo Kaydyka u
pE3UHBI).

Apomarnyeckue yrieBoJopozs! (apeHsl). beHzon u Tomyoi: cocraB, cTpoeHue, pusnueckue u
XMMHUYECKHUE CBOWCTBA (peaKlMy raJlor€HUpPOBaHUsI U HUTPOBAHUS), IOJyYEHUE U IPUMEHEHHE.
TokcuyHOCTh apeHOB (BIMsHME OEH30J1a HA OpPraHU3M uesoBeKa). ['eHeTnueckas CBsI3b MEXIY
YIJI€BOAOPOAAMH, IPUHAUIEKAIUMHY K Pa3IMYHBIM KJIACCAM.

[IpupoaHble UCTOUHUKH YTaeBoJopooB. [IpupoaHsblii ra3 u nomyTHsle HedTsHbIe Ta3bl. HedTh
n e€ mpoucxoxaeHue. CriocoObl nepepadOTKU HEPTHU: MEpPEroHKa, KPEeKHUHI (TEpMHUUECKH,
KaTaluTuueckui), nuponus. Ilpoayktel mnepepaboTku HedTH, HUX NPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrojib M NPOAYKTHI €ro NepepaboTKu

CamocrosiTe1bHasi padora Ne 5. AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN
psa. ALIETUIIEH: COCTaB, XUMUYECKOE CTPOEHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakiuu
TMJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALUU TOPEHUS ), TOJIydYeHHE U IPUMEHEHUE (MCTOYHUK
BBICOKOTEMIEPATYPHOTO MJIAMEHU JIJIsl CBAPKU M PE3KH METAJJIOB)

OK 02
OK 04
IIK 2.1

Tema 4.2.
DU3HKO-XNMHYECKIE
CBOMCTBaA
YTJIEBOJAOPOAOB

Coaep:xaHue y4eOHOro MaTepuaJia

JlabGopaTopHble 3aHATHUS

JIaGopatopHas pabota Ne3 «CBoicTBa yriaeBoJOPOJIOBY.

TpuBnanpHas U MeXAyHapoAHas HOMEHKIIATypa, XMMHUECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs
yriaeBoopoaoB. Ilomyuenue 3TuineHa U M3ydeHHME €ro CBOMCTB. MoaenupoBaHUE MOJIEKYN U
XUMHUYECKHUX MpPEBpaIleHU YIIeBOJOPOAOB (Ha MpUMepe dTaHa, STHIIECHA, alleTUieHa U JIp.) U
raJIOT€HONPON3BOAHBIX

OK 02
OK 04

Pa3nen 5. Kucioponocoaep:kamme oprannyeckue coeInHeHu st

14

Tema 5.1.
Cnouptel. Genon

Conep:kanue y4eOHOIro MaTepuaJa

[IpenenpHble OJJHOATOMHBIE CIUPTHI (METAHOJ M 3TAHOJ): CTpOeHHE, (PU3NUYECKUE U XUMUYECKHE
CBOMCTBA (peaklMy C aKTUBHBIMHM MeETaJJIaMH, TaJOr€HOBOJAOPOJAaMH, FTOPEHHE), TPUMEHEHHE.

OK 01
OK 07




Bogopoausie cBsizu Mexay MojieKylnamu cnupToB. Du3HONOrHueckoe AecTBHE METaHoJa U
3TaHOJa Ha OpPraHU3M Y€JIOBEKa.

MHoroatoMHble COUPTHI (STHJICHIVIUKOJbL U TJIMLEPHH): CTPOEHUE, PU3NYECKHEe U XUMHUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE CO IIETOYHBIMU METaJUIaMU, KA4eCTBEHHAs peaKkius Ha
MHOroaToMHble crnupThl). dDusnonoruueckoe AeiicTBre Ha OpraHu3M uesoBeka. [Ipumenenue
[JIMIEPUHA U STUIICHTIIUKOJISL.

®enon. CrpoeHue MoJeKylnbl, (u3nUeckre W XUMUYECKue cBolcTBa ¢eHosia. TOKCHYHOCTh
¢denHona, ero puznonornuecKoe neiicTBUE Ha OpraHu3M 4enoBeka. [lpumenenue gpenona

Tema 5.2.

Anbnerupl.
KapOoHOBBIE KHCITOTHI.
CrnoxHble 3¢upbl

Copep:kaHue y4eOHOTro MaTepuaa

Anpreruapl U KeTOHBI ((OpMallbJeTHa, aneTalbIeTHa, aleTOH): CTPOCHHE, (PU3NYECKHe H
XMMUYECKHE CBOWCTBA (PEaKLMU OKUCIECHUS M BOCCTAaHOBJIEHHUS, KAaUYECTBEHHbIE DPEaKLUN),
[I0JIy4YE€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpefeibHble KapOOHOBBIE KHUCIOTHI (MypaBbUHAas M YKCYCHAasi KHUCIOTBI):
cTpoeHue, (U3NYECKHEe M XHMHYECKHE CBOICTBa (0OLIME CBOWCTBA KHCJIOT, pPEaKIUs
TepupUKaLMK), MOJydyeHHe M IpuMeHeHue. CTeapuHOBas M OJIEMHOBAs KHUCIOTHI Kak
IIPEICTaBUTENH BBICIIUX KAPOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
Morolee JeicTBue.

CrnosxHble 3QUpbl KaKk MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['Haponu3 cinoxHbIX 3¢upos. Kupsl.
I'mpponus xupos. [Ipumenenue xupos. buonoruueckas posb )KHPOB

OK 01
OK 02
OK 04

CamocrosTeabHass padora Ne 6 [logroroBka cooOmieHuit Ha TeMy 1o BeIOOpY:  ClioKHBIE
3GUpbl U MX 3HAYEHUE B MpUpoJe, ObITY M Mpou3BOACTBE. JKUpPBI Kak MPOAYKT MUTAHUSA U
XUMHYECKOC ChIPLE. 3ameHa JKUPOB B TCXHUKE HCTTMIICBBIM ChIPbCM. HexsaTtka IMPOAOBOJILCTBUA
Kak rio0ayibHas mpobiieMa YenoBedecTBa U MyTH ee pelleHus. Mplia: npoluioe, HacTosiee,
Oynymiee. CpeacTBa TMIHEHBI HA OCHOBE KHCIIOPOJACOJACPIKAIINX OPraHHMYECKHX COETMHEHHH.
Cunternyeckue motrouue cpeactsa (CMC): TocTOMHCTBA U HEIOCTATKU.

Tema 5.3.
Yrnesoanl

ConepxaHue y4eGHOro MaTepuaJjia

VYrieBoasl: cocTaB, KiacCH(UKAIUSA YIJI€BOAOB (MOHO-, M- M MoJucaxapuisl). ['mroko3a —
MPOCTEHIINI MOHOCAaxXapH: OCOOCHHOCTH CTPOEHHSI MOJIEKYNbI, (pU3MYecCKHe M XHUMHUYECKHe
CBOWCTBa TIIIIOKO3bI (B3aumMopencTBue ¢ ruapokcuaom meau (II), oxkucieHnme amMMHauyHBIM
pactBopoM okcuja cepedpa (I), BoccranoBneHue, OposkeHHE TITFOKO3bI), HAX0XKICHUE B PUPOJIE,
NPUMEHEHHE TJIOKO3bl, OMOJOrMYEcKas pojb B J>KU3HEICATEIBHOCTH OpraHu3Ma 4YeloBeKa.
®ortocunTte3. PpykTo3a Kak U30MeEp TITHOKO3bI.

Caxapo3a — mpejacTaBUTENb IUCaXapuIOB, THIAPOJIU3 Caxapo3bl, HAXOXICHHE B MPUPOJIE U
MIPUMEHEHHE.

OK 01
OK 02
OK 04




[Tonucaxapuapl: KpaxMaa U IEUI0J03a KaK MPUPOAHbBIE MoymMepbl. CTpoeHHe KpaxMmaya |
[[EJUTIONI03bI, (PU3UUYECKUE M XUMUYECKHE CBOMCTBA Kpaxmaiia (THIpOJIn3, KAaueCTBEHHAS PEeaKIIHS
C MOJIOM)

JlaGopaTopHble 3aHATUSA

JlabGopaTtopHas padota Ned "CoiicTBa yrieBoaoB"

CamocrosTenbHas padora Ne 7 CTpoeHHe KpaxMaia U LEJUTI0I03b], PU3NIECKUE U XUMUYECKHE
CBOMCTBA KpaxmMasa (TUApOoJIn3, KAUeCTBEHHAs PEAaKLUs C HOJI0M)

Tema 5.4. Copep:kaHue y4eOHOTro MaTepuaa OK 01
Ousuko-xumuueckue |I[pakTuyeckue 3aHATHS OK 02
CBOKMCTBa [Ipaktuueckass pabora Ne§. «HomeHkiaTypa KHCIOPOAOCOJEPKALUIUX OPraHUYECKUX OK 04
KHCJIOPOJOCOJEPKALLUX | COEAUHEHUI».
OpPraHUYCCKUX TpuBuanpHas U MeXAyHapoAHAss HOMEHKIIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTYyYSHHS
COCIIMHEHUI CIIUPTOB U (PEHOIIOB, KAPOOHOBBIX KHCIIOT M 3(HPOB, AIIBJETHAOB 1 KeTOHOB. COCTaBIIEHHE CXEM

peakuuii (B TOM 4YHUCJIE MO MPEAJOKEHHBIM IENOYKaM IPEBpAIICHHI), XapaKTepU3YIOLUX

XMMHUYECKHE CBOICTBA KUCIOPOAOCOIEPIKALIUX OPraHMUECKUX COCIUHEHHUN

[IpakTuueckass pabota Ne9. «Xumuyeckue M (PU3NYECKUE CBONCTBA KHCIOPOAOCOEPIKALINX

OpPraHUYECKUX COCAMHEHUS.

[IpoBenenue, HaOMOACHHWE M OMNMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,

Ka4eCTBCHHBIC pPEaKIMM OJHOATOMHBIX CHHPTOB (OKUcIeHHe 3TaHona okcuaom wmemau (I1)),

MHOT'0aTOMHBIX CITUPTOB (B3auMojeiicTBUe riuuepuHa ¢ ruapokcunom meau (1)), anpaernnos

(oxucneHne amMMHuauHBIM pacTBopoM okcuma cepebpa(l) u rumpokcumom wmemm (1),

B3aMMOJICHCTBHE KpaxMaJla C HOJIOM), U3yUeHHE CBOMCTB pacCTBOPA YKCYCHOM KHUCIIOTHI
Pa3nen 6. A3oTconepikaime opranudeckue coeIMHeHust
Tema 6.1. Coaeprxanue yueOHOro MaTepuaJa OK 01
AMMWHEL. AMMHBI: METWJIAMUH — MPOCTEUILINN MPEICTABUTENb aMHUHOB: COCTaB, XUMHUYECKOE CTPOCHUE, OK 02
AMMHOKHUCIOTHI. (du3nUecKre U XUMUYECKIE CBOMCTBA, HAXOXKECHUE B IPUPOJIE. OK 04
benku AMUHOKHUCIIOTEl Kak aM(oTepHble opraHuyeckue coenuHeHus. Pu3ndyeckue U XUMHUYECKHE

CBOMCTBA aMHMHOKHUCIOT (Ha TpHUMepe TIuIuHa). buonormdeckoe 3HAYEHHUE AMHHOKHCIOT.
TlenTugel.
benku kak mpupoaasie nonumepsl. [lepBrudHasi, BTopuyHasi M TpETHYHAsSL CTPYKTypa OEITKOB.

CamocrosiTesibHast padora Ne8 Xwumuueckue CBOICTBa OENKOB: THAPOJIU3, JCHATYpAIUs,
Ka4ueCTBEHHBIC PEAKIINK Ha OCIKU

IIpakTHYecKHe 3aHATHA




[IpakTrueckas padota Nel(. «CBoiicTBa a30TOCOIEPIKAINUX OPTAaHUUECKUX COCTUHEHHIN.
dusznueckue M XUMHUYECKHE CBOMCTBA aMUHOB (pEaklUMH C KHUCIOTaMU M TOpPEHHUs) U
aMUHOKHCIIOT (Ha mpuMepe riaunuHa). Habmonenue u onrcanue AeMOHCTPALMOHHBIX OMBITOB:
JIeHaTypanus OCJIKOB IPU HATPEBAHKH, [IBETHBIC PEAKITNN OCITIKOB

JlaGopaTopHble 3aHATHS 2

JlaboparopHast pabota Ned "Amunokucnotsl. benku. PacroznaBanve BooKoH"
Pa3pnen 7. BeICOKOMOJIEKY /IS PHBIE COCAUHEHHUSA 2
Tema 7.1. Coaep:xanue y4eOHOro MaTepHuaJia 2 OK 01
[Tnactmaccer. IIpakTHYecKHe 3aHATHSA OK 02
Kayuyku. Bonokna [Ipaktuyeckas pabora Nell. «CuHTe3, aHanM3 W KIACCU(PHUKAIMS BHICOKOMOJICKYIISPHBIX OK 04

COEIMHEHUIN K 2.1

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJICKYIISIPHBIX COEJAMHEHHI: MOHOMEp, TOJIHMED,

CTPYKTYPHOE 3BEHO, CTENCHb IOJIMMEPH3ALUU, CPEAHsS MOJIEKyJsipHas Macca. OCHOBHBIC

METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — IMOJIMMEPU3aLUs ¥ TOJTUKOHICHCAIIHSI. 2

OsHakomileHHE ¢ 00pa3laMu MPHUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:

TUTACTMACCHI (MOJMATUIICH, TIOJIUIIPOITMIICH, TTOJTMBUHWIXJIOPU, MTOJUCTUPOI); HATYPAIbHBIN H

CHHTETHYeCKHEe Kaydyyku (OyTaJMeHOBBIN, XJIOPONPEHOBBIH M HW3OMPEHOBBIH); BOJOKHA

(HaTypanbHbIE (XJIOMOK, ILIEPCTh, IIENK), MCKYCCTBEHHBIE (AIl€TaTHOE BOJIOKHO, BHMCKO3a),

CHHTETHYeCKHUe (KalpOH M JaBCaH)
KonTposbnasi pa6ora .
3 CTpyKTypa U CBOWMCTBa OPraHUYECKUX BelecTB (110 pasaenam 3-7) 2
IpodeccuoHaaLHO OPUEHTHPOBAHHOE COlePKaHUe (CoOAepPKAHME PUKIATHOTO MOLYJIsi)° 8
Pa3nes 8. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEJIbHOCTH Y€JI0BEKA 8 OK 01
Tema 8.1. Conep:xxaHue yueOHOro MaTepuaJa 8 OK 02
XuMuyeckue [IpaBuia SKOJIOTMYECKH Ie1ecO00pPa3HOro MOBEJCHUS B OBITY M TPYHOBOM JEATETHHOCTH B OK 04
TEXHOJIOTUHU [EeNsX COXPAaHEHHS CBOCTO 37I0POBbSl M OKPYXKAIOIICH MNPUPOTHON Cpelbl, OMACHOCTh OK 07
B IIOBCE/IHEBHOM | BO3ACUCTBHS HA JKMBBIE OPraHW3MbBl OPraHUYECKMX BEHIECTB OTIEIBHBIX KIJIACCOB 2 IK 2.1

u  1mpodeccuoHaTbHON
NESTEIbHOCTH YEJIOBEKa

(YyrineBoaopobl, CHHUPTHI, (EHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIC, AIbJIETHIBI U Ap.),
II0Ka3aTellb PEIEIbHO JONYCTUMON KOHIIEHTPALUU U €r0 UCIIOIb30BaHHUE.




Ponp xumun B oOecredeHHH 3KOJIOIMYECKOM, SHEpreTM4ecKkoil W muieBoi 0e30MacHOCTH,
pa3BUTUM  MEIMLMHBI, CO3JAaHMM HOBBIX MaTepUaJioB (B 3aBUCUMOCTH OT BHJA
po¢ecCHOHATILHOM AEATENbHOCTH ), HOBBIX HCTOYHUKOB SHEPIUH (AJIbTEPHATUBHBIE HCTOUYHUKH
sHeprum). lloHATHE O HAy4yHBIX METOJAX II03HAHUS BEIIECTB M XUMHUYECKUX DPEAKIMM.
IIpencraBnenus o0 OOMMX HAyYHBIX MPUHIMIIAX MTPOMBIIUIEHHOIO MOJIYYEHUS Ba)KHEHIINX
BELIECTB (Ha IpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KMCIIOThI, METAHOJIA).

CamocrosiTesibHasi pa6ora Ne9 Xwumusi u 310pOBbE 4YEIOBEKa: MpaBuiaa 0e30MacHOro
MCIOJIb30BaHUs JIEKapPCTBEHHBIX IPENapaToB, ObITOBONM XMMHHU B TOBCEIHEBHOM JKHU3HU

HpaKanecmle 3aHATHUSA

[Mpaktrueckas pabora Nel2. «IIpuMeHEHHE XMMHUYECKMX BEIIECTB M TEXHOJIOTHH C Y4eTOM
Oymymiei mpopecCHOHATBHON ACSITEITLHOCTI.

Pemrenne keiic-3aa4 1Mo TeMaM: MHUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHAIBHOTO ITHUTAHHS,
Ba)KHEUIIHe CTPOUTCIIBHBIC U KOHCTPYKIIMOHHBIC MaTCpUaJIbl, CEJILCKOXO3SIMCTBEHHOE
MPOM3BOCTBO, KPACKH, CTEKJIO, KepaMHKa, MaTepHaibl i 3JEKTPOHHKH, HaHOMATEPHUAIBI,
TCKCTUJIBHBIC BOJIOKHA, HWCTOYHUKHW OHCPIrur, OPraHUYCCKUC W MUHCPAJIbHBIC YI[O6peHI/I$I,
JIEKapCTBEHHBIC ¥ KOCMETHUYECKHE MperapaThl, ObITOBAs XMMHUS, MaTEPHAJIbl U3 HCKYCCTBEHHBIX
1 CUHTCTHYCCKHUX BOJIOKOH.

Bammra: [IpencraBieHue pe3yabTaTOB peIICHUs Kelc-3aa1a4 B (GopMe MHHHU-IOKIana
(TomyckaeTcst UCIoIb30BaHue rpa)UIeCKUX U MIPE3CHTAIIMOHHBIX MaTePHAIOB)

IIpoMeskyTouHasi aTTecTanus No gucuumanHe (1uddepeHunpoBaHHbIHN 3aueT)

Bcero

72




3. YCI0OBUsSL PEAJIN3ALINN INPOI'PAMMBbI
OBHIEOBPA3OBATEJBbHOU JTUCIIUITJINHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrne4eHn 10

JUist peanuzanvu MporpaMMbl JUCIUIUIMHBL MPEAYCMOTPEHBI CIEAYIOIINE
CHeIMaNbHBIC TIOMEIIECHNUS: YIeOHBIM KaOUHET XUMHUH U/ MU YYCOHONH XUMUYECKON
J1a00paTOPHHU.

OddexkTuBHOCTh TpemogaBaHus  00ME00pa30BATEILHON  TUCIUATIIINHBI
«XUMUS» 3aBUCUT OT HAIMYUSI COOTBETCTBYIOIIETO MaTE€pPUATbHO-TEXHUYECKOTO
OCHAIICHHUS.

MarepuanbHO-TEXHUYECKOE  oOecriedyeHne KaOMHeTa  XUMHUHU — W/WIH
XMMHYECKOHN 1a00paToOpuu BKJIKOYAET: CHELHMATU3UPOBAHHYIO MEOEIb U CUCTEMBI
XpaHeHUs, TEXHUYECKUE U dJIEKTPOHHBIE CPEACTBA O0yUEHUs, IEMOHCTPAIIHOHHBIC
yueOHO-HarsAAHbIe T0CO0Us, JEMOHCTPAIlMOHHOE O0OpYyIOBaHUE W TPUOOPHI,
71a00paTOPHO-TEXHOJOTHYECKOE O00Opy/lIOBaHUE, JIAOOPATOPHYI0 XUMHYECKYIO
nocyay, mMojenu (oObeMHbIE M TUIOCKHE), HATypallbHble OOBEKTHI (KOJUICKIHUH,

XUMHUYECKHE PEAKTUBBI), 000pyI0BaHKE TAOOPAHTCKOM.

Crnennann3npoBaHHas MeOeJIb M CHCTEMbI XPAHEHHA
1 | Cron naGopaTopHBIi IEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKHUM U TEPMOCTOUKUM
MIOKPBITUEM, PAKOBUHOM, TOIBOAKON U OTBEIEHNEM BOJIbI, CAHTEXHUKOM,
AJIEKTPUYECKUMU PO3E€TKaMU, aBTOMaTaMU aBapUMHOI0 OTKJIIOUEHUS TOKA)
2 | Cron nabopaTopHBIil 1EMOHCTPAIIMOHHBIN ¢ HAACTPOUKOM (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOMKUM MOKPBITHEM)
3 | Cron yueHndeckuil 1abOpaTOpHBIN, pEryIHPYyEeMbIid IO BHICOTE (C 3aIIUTHBIM,
XUMOCTOUKUM U TEPMOCTONKHUM MOKPHITHEM, PAKOBUHOM, OOPTUKOM 1O HAPYKHOMY
Kparo, TIOJIBOJAKON U OTBEIEHUEM BOJIbI, U CAHTEXHUKOMN )/CTON y4CHUUECKUIA,
perynupyemMsblii o BbICOTE (MIPUOOPETAETCs TOIBKO MPU HAIMYMU CIIEHUAIbHOTO
71a00paTOPHOTO OCTPOBHOT'O CTOJIA) (1O KOAUUECMBY 00VUaAOUWUXCH)
Ctyn ydeHUIECKUH (1o Koauuecmay 00yyaouuxcs)
5 | OruerymuTens
6 | Hdocka knaccHasi/PenbcoBas cucTema ¢ KIaCCHOW M MHTEPAaKTUBHOM JTOCKOM
(mporpammHoe o0ecriedeHne, IPOeKTOp, KPEIIeHUsI B KOMIUIEKTE )/ HHTEPaKTUBHOM
NaHes b0 (MporpaMMHOE 0OecreYeHNe B KOMILIEKTE)
7 | Crou ¢ ssuKaMu 7151 XpaHEeHUsI/ TyMOO# (pabouee mecmo npenodasameist)
8 | Kpecno oduchoe (pabouee mecmo npenooasamess)
9 | Jlocka mpobOxoBasi/Jlocka MarHUTHO-MapKepHast
10 | Cucrema (ycTpoilcTBO) /U1 3aTEMHEHHUs] OKOH
11 | IlIka¢ BHITSHKHON MaHOPAMHBII

I




12 | Ixad nas xpaneHust y4eOHBIX TOCOOMIA

13 | AnTeuka yHUBepcaIbHas [J1s1 OKa3aHUs NePBOM MEAMIIMHCKOW OMOIIN

Texunuyeckue cpeacraa

MHoro(yHKIIMOHAJILHOE YCTPOMCTBO/TIPUHTED

HMHTepaKkTHBHBIN MPOrpaMMHO-aNTIapaTHRIM KOMIUIEKC MOOMIJIBHBIN WIJIM CTAIllMOHAPHBII
(mporpammHOe oOecriedeHne, MpoeKTop, KperieHne B KoMIuiekTe )/PenscoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM JI0CKOI1 (ITporpaMMHOE oOecrieueHue, MpoeKTop, KperieHne
B KOMILJICKTE )/ MHTEPAaKTUBHOW NaHEJbIO (ITpOorpaMMHOE obecrieueHre B KOMIUIEKTE)

[TepconasbHBIN KOMITBIOTED € Mepudeprueii/HOyTOYK (JTUIEH3MOHHOE TPOTrPAaMMHOE
obecnieueHre, 00pa3oBaTeIbHbIM KOHTEHT U CUCTEMA 3alIUThI OT BPEAOHOCHON
nH(popManuu, mporpaMMHOe obecriedeHue 1 nudpoBoi 1adbopaTopuu, ¢
BO3MO>KHOCTBIO OHJIAHH-0IIPOCa)

DJIeKTPOHHBIE CPEICTBA 00yUeHUsI

DneKkTpoHHBIE cpeacTBa 00ydeHus/IHTepakTHBHBIC TOcoOMs/OHIalH-KYPCHI (10
pazoenam paboueil npocpPamMmbl)

JleMOHCTpPallMOHHBIE Y4eOHO-HATJIsIAHbIE 10CO0Us

CrioBapy, ClIpaBOYHUKH, SHIUKIONCHS (10 XUMUYECKUM HAYKAM)

Kommrext IOPTPCTOB BCIIMKUX XUMHUKOB

TTocoOus HATJISIIHOM DKCIIO3ULIMHA

BAWIN|F-

Ilepuonuueckas cucreMa xumudeckux amneMenToB /(.M. MenneneeBa

CrnenuaJu3npoBaHHas Mede/Ib U CHCTeMbl XPAHEHHs /15l XUMHYeCKO# J1adopaTopuu

1

JlaGopaTopHBIi OCTPOBHOM CTOJ (JIBYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIEM, C ITOACBETKON U ANEKTPUUECKUMU PO3ETKAMH,
10JIBOJIKOM U OTBEIEHUEM BOJIbI, U CAHTEXHUKOM)

Ctyn n1abopaTOpHBIM, peryIupyeMBIii 110 BBICOTE

Crout 1ab0opaTOPHBIN IEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKHAM U TEPMOCTONKAM
MMOKPBITUEM, PAKOBUHOM, IIOJIBOJIKOM U OTBEAEHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUYECKUMHU PO3ETKAMH, aBTOMAaTaMH aBapUITHOTO OTKIJIFOUEHHS TOKA)

Croun 1ab0opaTOpHBI TEMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM TTOKPBITHEM )

Cron ¢ ssmMKaMy JJ1s1 XpaHEeHUs/TyMOOH

(o3}

Kpecino oducnoe

\l

OrserymuTenb

JleMOHCTpanMoOHHOE 000pPyAOBaHHME M IPUOOPHI 1Jisi Ka0MHeTa M JIadopaTopun

Becsl anextponnbie ¢ USB-nepexoaHukom

Cronuk MOAbEMHBIN

entpudyra nemMmoHcTpamoHHas

IlITaTuB 1eMOHCTPAIIMOHHBIN

ArmapaT JJIA TIPOBCACHN A XUMHUYCCKHUX pCaKI_II/Iﬁ

Arnmapar Kunna

OBIMOMETP

I'openka yHuBepcajibHas

OO NO|OTB|WIN -

[Tpubop it UILUTFOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMUYECKHUX PEAKIIHI OT YCIOBUI
OKpY>Karollen cpeJibl

10 | HabGop st aiexTponn3a 1eMOHCTPAIIMOHHBIHA

11 | ITpuOop /751 ONBITOB IO XMMHUHU C IJIEKTPUUYECKUM TOKOM (J1a00paTOPHBIN)

12 | TlpuGop ast OKUCIICHUS CIMPTA HAJl METHBIM KaTaJINn3aTOPOM

13 | IlpuGop Ass moTydeHUs TaJOUI0ATKAHOB JEMOHCTPAIMOHHBIN

14 | IlpuGop Asst moJy4yeHUs! paCTBOPUMBIX BELIECTB B TBEPJIOM BUJIE

15 | YcranoBka a5t QUIBTPOBAHHUS O] BAKYYMOM

16 | [Ipubop mns onpesenieHust cocTaBa BO3IyXa




17

["azoananm3aTop KMUCIOPO/Ia U TOKCHYHBIX Ta30B C MUGPOBOM MHIMKAITMEH TTOKa3aTenen

18

[TpuGop U1t MILTIOCTPAIIMH 3aKOHA COXPAHEHUS! MACChl BEIIECTB

19

VYcranoBka JJI1 TIEPETOHKU BEIICCTB

20

bapomeTp-aneponn

21

Habop s n3yuenust BOIOpOJHON SHEPTeTUKHI

pH-MeTps1 (Oononnumensnoe sapuamusnoe 0bopyoosanue)

JlabopaTOpHO-TeXHOJI0TrH4YecKoe 000py10BaHMe IJIs KaOUHeTa U JIadopaTopun

[Tpubop /u1st monydeHus rajJlonI0aJIKaHOB U CIOXKHBIX 3(UPOB 1ab0OpaTOPHBII

Konbonarpesaresnb

DJIEKTPOTUIUTKA

bans koMOuHUpOBaHHAas JlabopaTopHas

Becnl JJIs1 CBIITYYUX MaTCprajloB

[Tpubop st monydeHus razoB

CrniuproBka abopaTopHas

MarnuTHas Melanka

OO |NO OB WIN| -

MuKkpockorn udpoBoi ¢ pyKOBOJICTBOM OJIH30BATENS U TIOCOOUEM JUIsl yJaIuXcs

=
o

Habop m1st 9ucTKU ONTHKH

[
[

HaGop mocy el y1si peakTHBOB

=
N

Ha60p IOCYAbI U HpHHa,Z[JIe)I(HOCTeﬁ JUIA pa6OTLI C MaJIbIMH KOJIHNYCCTBaMHM BCIICCTB

=
w

Habop npunaanexHocTelt 1t MOHTaXa MPOCTEUIINX TPHOOPOB MO XUMHH

[N
SN

Habop nocy/iel 1 mpuHAUIEKHOCTEH U3 poniieHa (MUKPOIabopaTopusi)

JlaboparopHasi Xumu4ecKasi mocyja JAJisi KaOuHera M J1a00paTopuu

KoMIuiexT k010 1eMOHCTpalMOHHbIX

Ha6op npobok pe3snHOBBIX

ITepexon CTEKIISTHHBIN

[Ipo6upka Bropua

ITpoGupka nByXKoJIeHHas

CoeIMHUTEND CTEKIITHHBIA

3a)XM BUHTOBOH

3axxuM Mopa

OO |N|O|OTD|WIN -

[IxaHT CHINKOHOBBIN

=
o

KoMmiekT cTekinssHHOM IMOCYbI HA IJ_IJ'II/I(I)aX I[eMOHCTpaI_[I/IOHHHﬁ

[
[

Jlo3upyroiiee ycTporcTBO (MEXaHUYECKOE)

=
N

KommiekT uznenuii u3 kepamuku, gapgopa u dasHca

[EY
w

KommiexT noxxek GaphopoBbix

H
N~

Kommunext MCPHBIX KOJIO Majoro oobema

=
ol

KoMIiekT MepHbIX K010

=
(o]

Kommunext MCPHBIX HUWJINHAPOB IJIACTUKOBBIX

o
\]

Kommext MCPHBIX HUJIMHAPOB CTCKIISTHHBIX

[EY
o

Kowmmrext BOPOHOK CTCKIIAHHBIX

=
O

KomMmiext numeTox

N
o

KoMIIIEKT cTakaHOB IJIACTUKOBBIX/CTEKISHHBIX

N
e

KoMmiekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmiekT cTakaHINKOB JUIA B3BCHIMBAHU A

N
w

Kowmmrext CTYIIOK C IIECTUKaMU

N
S

HaGop mmareneit

N
o1l

Ha6op nunimeron

N
(o3}

Ha6op uvamek Iletpu

N
By

TpyOka creknsiHHas

N
(e}

DKCHKaTOp




29

Yama kpuctajuin3aliiOHHAas

30

IIumiel TUTeIbHBIE

31

bropetka

32

[Tpobupxka

33

banka 1o PCAKTUBEI ITOJIMOTHIICHOBAS

34

banka 1oJ peakTHBBI CTEKIISTHHASI U3 TEMHOTO CTEKJIa C MPUTEPTON MPOOKOit

35

Habop CKJISIHOK 1711 paCTBOPOB PEAKTHBOB

36

Ilamouka cTeknIHHAS

37

ItaTuB st npoOHPOK

38

KomruiekT cpencTs uisi HHAMBUAYAIbHOM 3alTUTHI

39

Kommekr repmomeTpoB

40

CYI_HI/IJ'IBHaH IMaHCJIb JIJIA ITOCY/IbI

41

OunbTpoBalibHA Oymara/GuiabTpbl OyMaKHBIE (QONOIHUMENbHOE 8APUAMUBHOE
obopyoosaniue)

Mopesn (00beMHBIE M INIOCKHE), HATYPAJIbHbIE 00bEeKThI (KOJLICKIIUU, XMMUYeCKHe
peaKTHBBI) 1Jis1 KaOUHeTa H J1abopaTopuu

Kommrext MoJieNneH KPpUCTAJINYCCKUX PCIICTOK

Moenb MOJICKYJTbI OeiKa

Ha60p JJI1 MOACIIMPOBAHUA CTPOCHHUA HCOPTaHNMYCCKUX BCHICCTB

HaGop aust MogenmpoBaHus CTPOCHHUSI OPTaHUYECKUX BEIIECTB

Ha60p JJI1 MOACIIMPOBAHUA CTPOCHHUA aTOMOB UM MOJICKYJI

Ha60p JJI1 MOACIIMPOBAHUA 3JICKTPOHHOT'O CTPOCHHUA aTOMOB

KommiiekT Kosuiekiun

ONO|OTPD|WIN|F-

KoMImiekT XuMru4ecKux PCaKTHBOB

O6opynoBanue JadOPaHTCKOI KaOUHeTa XUMUM

Crot ¢ smMKamMu ISl XpaHeHUs/ TyMOoi

Kpecno oducnoe

Cton 1a00paTOpHBIA MOCYHBIN

CyI_HI/IJ'IBHaSI MaHCJIb JJId IOCYAbI

[Hxad mist xpaneHus: yueOHbIX TOCOOUIA

[Ika¢ g XpaHeHUs] XUMUYECKHX PEaKTHBOB

[xad mist xpaneHus 1a60paTOPHOI MOCYABI/TIPUOOPOB

[Tka¢ BBITSKHON

OO |NOOTA|IWIN| -

JlaGopaHTCKHi CTON

=
o

Cryn n1abopaTOpHBIM, peryIupyeMblii 110 BBICOTE

-
-

BHGKTpI/I‘lCCKI/Iﬁ AKBaIUCTUILIIATOP

[EY
N

Hlkad cymmnpHbIMi

=
w

Pe3unHoBBIE INCpYaATKN

[EEN
N

KomruiexT epiieit 11st MbIThS J1aOOpaTOPHOM MOCYABI

3.2. HudopmanuoHHoe obecniedeHne peau3auu NporpaMmmMbl

Jlns peanuzaiuu MporpamMMbl JTUCHUIUIMHBL OMOIMOTEYHBIN (OHI UMeeT

NeYaTHbIC W/WJTU JIEKTPOHHBIC YUeOHUKH U pa3paOOTaHHBIE B KOMIUIEKTE C HUMHU

yuyeOHble TocoOusi (MpH HaNW4YMM), JOMYLIEHHbIE K HCIOJIb30BAHUIO TpHU



peanM3anid  OOpa30BATENBHBIX MPOTPAaMM  CpPEeIHEro  MpodeCCHOHAIHLHOTO
00pa3oBaHusl, peanu3yeMbIX Ha 0a3e OCHOBHOIO OOIIEro 00pa3oBaHus .

[Ipu peanuzanuu TporpaMmbl JTUCHUILIUHBI BO3MOXKHO HCIIOJIb30BaHUE
ANIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, MOMYIICHHBIX K HMCMOJIb30BAHUIO MPU

peanu3anuu 00pa3oBaTeNbHBIX MPOTPAMM CPEAHET0 O0IIero 00pa30BaHUs

" TIpukas MunuctepceTsa npocseienus Poccuiickoit ®enepanuu ot 5 Hosops 2024 1. N 769 «O6 yTBepxkaeHuu
(enepanbHOTO NEepeyuHs y4eOHMKOB, JOMYIIEHHBIX K UCIIOJIB30BaHUIO TP PEATN3aIMN UMEIOIINX
TOCYAAapCTBEHHYIO aKKpEANTAaUI0 00pa30BaTeNIbHBIX IPOrpaMM HAa4yaIbHOTO 00IIero, OCHOBHOTO OOIIEro, CpeHero
o01ero 06pa3oBaHus OpraHU3alMIMH, OCYIIECTBISIONMMI 00pa30BaTENbHYIO AEATEILHOCTh, U YCTAHOBJICHUN
IPe/IeNIFHOTO CPOKa HCIIOJIb30BAHMS UCKIIIOUEHHBIX YUeOHHKOB M Pa3padOTaHHBIX B KOMIIEKTE ¢ HUMH Y4eOHBIX
nocobuii» (B akTyanbHoi penakunu). Ccbliika Ha yKa3aHHBIHM ITpuKa3 aktyaiasHa Ha 20.02.2025 .



4. KOHTPOJIb W OHLEHKA PE3YJbTATOB OCBOEHHS
OBHIEOBPA3OBATEJBbHOU JTUCIIUITJINHBI

KonTpons u oIeHKa pe3ylbTaTOB OCBOCHHUS 0O0IIe00pa30BaTEIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThI, HAIIPaBICHHbIE
Ha ¢opMHpOBaHUE OOUMX U TPO(ECCHOHATBHBIX KOMIIETEHIUHA MO pasieiam
U TEMaM CoJiepKaHusl yueOHOTO MaTepHaia.

Oo0masi/npodeccuoHaIbHASA Tun oeHoYHBIX
pod Pazpen/Tema .
KOMIIeTEeHIUA MeponpusiTHi
OK 01. Beibupats criocoObI peneHus Tema 1.1-1.7
3aza4 npodeccuoHAIBHOMN 1eATeTbHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K pa3InYHbIM KOHTeKcTaMm | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1 TectupoBanue
Tema 8.1 VcTHBIH onpoc
: Perenre pacyéTHBIX 3a1a4
OK 02. Mcnons30BaTh COBpEMEHHBIE Tema 1.2, 1.4, Habmio eg e 33 XOHOM a
CpelICTBa IMOUCKa, aHAJIN3a U 16,17 A a
BBITIOJTHEHUS PAKTUKO-
MHTEepHpeTanuyu HHPOPMaLuH, U Tema 2.1,2.2 .
OpPUEHTUPOBAHHBIX 3aJaHHI
HH(pOPMAIIMOHHBIE TEXHOJIOTHH JJIS Tema 4.1, 4.2 e 1cTanIenie
. TaBJICHH
BBIIIOJIHEHUS 33a4 Ipo(ecCUOHATbHON Tema 5.2-5.4 el
T 61 pe3yIbTaTOB
JeSITeIbHOCTH ema 6.
Tema 7.1 MPAKTUICCKUX U
Tema 8.1 71a00paTOPHBIX padoT
- [IpoBeneHne XUMHUYECKOTO
OK 04. Tema 1.7
. AKCIIEPUMEHTA
D¢ dekTUBHO B3aUMOIEHCTBOBATH U Tema 2.1, 2.2 BLINOTHEHNE
paboTaTh B KOJIJIEKTUBE M KOMaHIe Tema 4.1, 4.2 KOHTPOJTBHBIX
Tema 5.2-5.4 6
Tema 6.1 pabot 1o
Tema 7'1 paszzenaM AUCIUILITUHBI
Tema 8.1 OreHka caMOCTOSITEIBHO
= : BBIMIOJTHEHHBIX 3aJIaHUN
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7 o
. 3amura penieHus Keic-
OKpY>Karolleu cpebl, Tema 5.1 6 N
3aja4 (c yuyetoMm Oymymieit
pecypcocOepexeHuto, mpuMeHsTs 3Hanust | Tema 8.1 .
po¢eCCUOHAIBHON
00 M3MEHEHUH KJIMMaTa, TPUHITUIIBI
JESITEIILHOCTH )
OepeXIIMBOro MPOU3BOJACTBA, 3PPEKTUBHO .
. . BrmosHeHne 3amanni
JIEHCTBOBATh B UPE3BBIYANHBIX CUTYAITUSIX <
MIPOMEKYTOUHOM
[IK 2.1. OcyiiecTBasTh onpeeaeHue u Tema 1.2 ATTeCTalH
yCTpaHEHHUE OTKa30B B paboTe Tema 1.6
CTAHIIMOHHBIX, IEPETOHHBIX, Tema 1.7
MHKPOITPOLIECCOPHBIX U AMArHocTHYecKux | Tema 2.1
CHUCTEM aBTOMATHKH. Tema 4.1
Tema 7.1
Tema 8.1




