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1. OBIIIASA XAPAKTEPUCTHUKA IMPUMEPHOM PABOYEN
ITPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOW TUCHUTIIMHBI «XUMHAS»

1.1. MecTo IMCHUILIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CITIO

OO6meoOpazoBaTebHas AUCHUIUIMHA «XUMHUSD» SBISETCA 0053aT€IBbHON YacThIO
0011e00pa30BaTENbHOIO 1MKIa 00pa3oBaTeNbHOM Mporpammel B cooTBeTcTBUU ¢ PI'OC
CIIO no cnemumansHocT CIIO 23.02.09 ABTOMaTHKa W TejleMEXaHMKAa HA TPAHCIOPTE
(>KeJIe3HOJOPOKHOM TPAHCIIOPTE), YTB. MpUKa3oM MuHHCTEpCcTBa 00pa30BaHUS U HAYKH
P® ot 27.08.2024 Ne 608;)

[IpuknagHoil MOIYJb BKIIOYAET pasznenl 8 «XuMus B ObITY U MPOU3BOJCTBEHHOMN
NESATeNIbHOCTU 4eJI0OBEKa», KOTOPBIM peanusyeTcs sl Bcex mpodeccuit/cnernuaibHocTen
METOJIOM PEIICHUS KEWCOB, CBS3aHHBIX C DKOJIOTHYECKON OE30MacHOCThIO M OIEHKOU
MOCJIEICTBUNA OBITOBOM U MPOU3BOJICTBEHHON JEATEIBHOCTH, COOTBETCTBYIOLIEH OTpacisiM
Oynyuieit mpodecCUOHANBHON IEATEIbHOCTH 00yYarouXCs.

1.2. Ileqiu ¥ uIaHUPYeMble Pe3yJbTATHI OCBOCHHSI JUCHHUILTHHBI

1.2.1. Ileau u 327244 JUCHUILIHMHbI

ComepxaHre  MporpaMMbl  OOIC0Opa30BaTEIbHON  JUCHHUIUIMHBI — « XHAMHSD)
HAIIPaBJICHO Ha JOCTUKEHUE CIEAYIOINX LeJeH:

) dbopMupoBaHHE€  CHUCTEMbl  XHMHUYECKHX  3HAHUW  KaKk  BaKHEHIIen
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHON KaPTHUHBI MUPA, B OCHOBE KOTOPOU JIE)KAT KITFOUEBbIE
NOHATHUS, GYHIAMEHTAJIbHBIC 3aKOHBI M TEOPUU XUMUH, OCBOCHHUE SI3bIKA HAYKHU, YCBOCHUE
U TOHUMAaHHWE CYITHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBIICHHUS;

) dbopMupoBaHrEe W Pa3BUTHE MPEACTABICHUNA O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMUYECKHX pEaKIi, HEOOXOAUMBIX I NPHOOPETCHHS YMEHUU
OPUEHTUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SBJICHUMN, UMEIOIINUX MECTO B PUPOJIE,
B IPAKTHUYECKOW W TOBCEIHEBHOM )KU3HU;

) pa3BUTHE YMEHUI U CIIOCOOOB JCSATEIHHOCTU, CBA3AHHBIX C HAOIIOJCHUEM H
OOBSICHEHHEM XHMHUYECKOT0 JKCIEPUMEHTa, COOJIOJIEHUEM TIpaBUil  0e30MMacHOro

oOpallleHHsI C BEIIECTBAMM.

3agaun AMCHUILIHHDBI:



1)  cdopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XWMHUYECKHX
MIPOIIECCOB U SIBJICHUN B OKpY)KArOLIEH Cpejie, a TakKe UX CBS3b C 1IEJIOCTHOM HaydyHOU
KapTUHOW MHpa U JPYTUMHU €CTECTBEHHBIMU HAYKaMU;

2)  pa3BUTb YMEHHSI COCTaBIIATH (POPMYJbl HEOPraHUYECKUX U OPraHUYECKHX
BCIIECTB, YPAaBHCHUS XUMHUYCCKUX PEaKIHi, OOBICHITH MX CMBICI, MHTEPIPETHUPOBATH
pe3yIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM  MPOBEJACHUS  MPOCTCHINIMX  XUMHYECKHX
AKCIIEPUMEHTATLHBIX UCCIEAOBAHUI C COOMIOCHUEM TIpaBUil 0€30MacHOT0 OOpaIIeHUS C
BEIIECTBAMHU U J1a0OpaTOPHBIM 000pYAOBaHUEM;

4)  pa3BUTh YMECHHUS HAXOJWUTh, aHAJIM3UPOBATH M HMCIOJIB30BaTh WH(OpPMAIUIO
XUMUYECKOTO XapakTepa €3 pa3IudYHbIX WHOOPMAIMOHHBIX HWCTOYHHUKOB, BKIIIOYAS
y4eOHYIO0 JUTEepaTypy, HayuHble MyOJUKAIMA U HUHTEPHET-PECYPCHI;

5)  chopmupoBaTh YMEHUSI TPOTHO3UPOBATH MOCIEACTBUS CBOCU JEATEIbHOCTH
U XUMHYECKUX TMPUPOJHBIX, OBITOBBIX W MPOU3BOJCTBEHHBIX MPOILIECCOB, YUYWUTHIBAS
BO3MOJKHBIE SKOJIOTHYECKHUE U COLIMAIbHBIC BO3/ICHCTBUS;

6)  cdhopMHupOBaTH MOHUMAHWE 3HAYUMOCTH JOCTIKCHUA XUMHYECKOW HAYKU U
TEXHOJIOTUM JUIsl pa3BUTHUS COIIMAIIBHON U TPOU3BOACTBEHHOM cpep ¢ yMEHUEM IPUBOIUTD
IPUMEPHI UX PUMEHEHHUS B Pa3IMYHBIX c(hepax KU3HU.

1.2.2. Ilananupyemble  Ppe3yJbTaTbl OCBOeHHsI  001Ie00pa3oBaTeJIbHOM
aucIUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHme oOmEeoOpa3oBaTeNbHas AUCHUIUIMHA «XHUMHS» HUMEET IMpH
dopmupoBanuu u pazsutuu OK 01; OK 02; OK 04; OK 07 u IIK, npencraBieHHBIX B

aktyanusupoBaHHbeix @I'OC CIIO no nmpodeccun/cnennuaibHOCTH.



Koan
HaHMeHOBaHMHe
(popmupyembIx

KOMIIeTeHIN

IlnannpyemMble pe3yabTaThl OCBOCHUS JUCIHUIIMHBI

O6mme!

JucuunIMHapHble?

OK 01. Beibupats
CIOCOOBI PeLIeHHUs
3agaq
npodeccroHanbHOM
JeSTeIbHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

JInUHOCTHBIE pe3yjbTaThbl J0/IKHBI OTPAXKATD B YaCTH:
TPYAOBOI0 BOCIIMTAHHUSA:
| TOTOBHOCTH K TPYJy, OCO3HAHHE LIEHHOCTH MAacTepCTBa,

TPYIOTFOOHE;
TOTOBHOCTH K aKTHBHOM ACATCIIbHOCTH TEXHOJIOTHIECKOM
U COLMAJIbHOM  HANpPaBIEHHOCTH,  CIOCOOHOCTh
HHULIUHUPOBATH, IJIaHUPOBATh n CaMOCTOSTECIBHO
BBITOJIHATH TAKYIO €ATENBHOCTB;
UHTEpeC K pa3iudHbiM cdepam npodheccuoHaIbHOM

JESATEIBHOCTH.
MeranpeaMeTHble Ppe3yJbTaThl JOJKHBI OTPAKATH:
Osaanenue YHHBEPCAJIbLHBIMH Y4eOHbIMH

NMO3HABATEJIbHBIMHM IeHCTBUSIMHU:

| a) 0a3oBble JIOTHYECKHE eACTBHSL:
CaMOCTOSITCIIEHO (pOPMYJIUPOBATh W aKTyaJU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK WM OCHOBAHHS
JUTSL CpaBHEHUS, Ki1accu(uKauu U 0000IIeHHS;
OTIPECIIATH IIeNIN JIeATEIHbHOCTH, 3a/1aBaTh MapaMeTPhl U
KPUTEPUU UX JOCTHKECHHUS;
BBISBJIATH ~ 3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SBJICHHUSIX;
BHOCHTh KOPPEKTHUBBI B JICATCIHHOCTh, OIICHHBATH
COOTBETCTBUE PE3YyJIbTATOB IIEISAM, OIICHHBATh PHCKH

IMPOTHUBOPECUUA B

JAucuMIINHAPHBbIE Pe3yJIbTATHI 10JZKHbI 0TPAKAThH:

ITP6 01. chopMUPOBAHHOCTH MPEACTABICHHUIN: 0 XUMHUYECKON
COCTABJISIIOIIEH €CTECTBEHHOHAYYHOW KApTHUHBI MHUpA, POJIU
XUMHH B TIO3HAHUM SIBICHUH TPUPOIBI, B (HOPMUPOBAHUU
MBIIIUICHUSI W KYJIBTYpPBhl JUYHOCTH, €€ (DYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIAMMOW [UIsl PEIICHUS MPaKTHUYECKHX
3a/1a4 ¥ 9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUSI K CBOEMY
310pPOBBIO U IPUPOIHOM Cpee;

IIP6 02. BnajgeHne CUCTEMON XHUMHYECKUX 3HAHHWM, KOTOpas
BKJIIOYAET: OCHOBOMOJIAralmiue TMOHATUS (XUMHUYECKUN
AJIEMEHT, aTOM, JJIEKTpOHHAas 00o0JI0YKa aroma, s-, p-, d-
ANIEKTPOHHBIE  OpOUTAIM  aTOMOB, HOH,  MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATETHHOCTD, CTCTICHD
OKHUCJICHUSI, XUMHUECKasi CBs3b, MOJb, MOJISIpHAs Macca,
MOJISIDHBIA 00BEM, YTJIEPOAHBIA CKeJNeT, (yHKIHOHATbHAS
rpymmna, pagukai, HU30MepHUs, HU30MEpbl, T'OMOJIOTMYECKUI
psn, TOMOJIOTH, YTJIEBOJOPOIBI, KHUCJIOPO/I- u
a30TcojepXKallue COCIUHEHUs, OWOJIOTMYECKH aKTHUBHBIE
BemiecTBa (yriaeBoibl, JKUPHI, OCIKW), MOHOMEp, IOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEAUHEHUS,
KPUCTAJUTMYECKAsT PEIIeTKA, THUIbl XHUMHYECKUX PEaAKIUn
(OKHCIUTENIbHO-BOCCTAHOBUTEIIbHBIE, 9K30-U
SHIOTEPMUYECKHE, PEaKIMH HOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAS

! OGmmme pe3ysIbTaThl OCYMIECTBISAIOTCS B COOTBETCTBUM C JIMYHOCTHBIME H MeTanpeaMeTHbIME pesyasratamu @TOC COO ([Ipukas Munobprayku Poccum ot 17.05.2012 Ne 413

(penmaxums ot 27.12.2023 r.), B popMHpOBaHUK KOTOPBIX y4acTBYeT 0011e00pa3oBaTesbHas TUCIUILTHHA.

2 JIuCUMILIMHAPHBIE PE3YJIHTATH OCYLIECTBISIOTCA B COOTBETCTBMH C TPeGOBAHMAMHU K IPEIMETHBIM pe3yJibTaTaM 6a308oro ypoeHs (ITP6), ycranosnennsimu @TOC COO (ITpuka3s
Muno6pHayku Poccum ot 17.05.2012 Ne 413 (penakmust ot 27.12.2023 1.), ¢ cOXpaHEHUEM HCXOIHON HyMEpaIlny.
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MOCJIEJACTBUM N€ATEILHOCTH.
0) 0a30BbIe HCCIeA0BaATEIbCKUE e CTBUS:

BIAZICTh HAaBBIKAMU  y4eOHO-HCCIIEAOBATEIbCKOH U
HpOGKTHOﬁ JCATCIIBHOCTH, HaBBIKaMH paspeicHud
npobiewm;

I BBISIBJIATD MMPUYIUHHO-CJICACTBCHHBIC CBiA3U u

aKTyaJu3upoBaTh 3ajlayy, BBIJBUTATh THUIOTE3y €€
pelIeHNs, HaxXOAMTh apryMEeHThl MJs JI0Ka3aTeabCTBa
CBOMX YTBEp)KJEHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU
pelieHus;

AQHAIN3MPOBATh IIOJYYEHHBIE B XOJE PELIEHUS 3aJaud
pe3ynbTaThl, KpUTHUECKHU OLIEHUBATh UX JOCTOBEPHOCTH,
IIPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBMSIX;

YMETb MEPEHOCUTh 3HAHWA B II03HABATEIbHYIO H
NPAaKTUYECKYIO 00JIACTH KU3HEAEATEIILHOCTH.

JACcCOLManus, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peakini, XUMUIECKOE PAaBHOBECHE), TEOPUHU U
3aKOHBI (TEOpUsT XMMHUYECKOTO CTPOCHUS OPTaHHMUYECKHX
Bemects A.M. DbytiepoBa, Teopus 3IEKTPOJIUTHYECKOU
auccoumanuu, nepuoaudeckuit 3akon [[.M. Menneneesa,

3aKOH COXpaHEHHUSI Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHH, (DAKTOJIOTHYECKHIE CBEICHUS O
CBOWCTBaX, COCTaBe, IMOJYy4YeHHH W  OE30MaCHOM
UCIOJIb30BaHUU BaKHEHIIINX HEOPTaHUYECKUX u
OPraHMYECKUX BEIIECTB B OBITY W  TPAKTHYECKOH
JIESITEIbHOCTH YEJIOBEKa;

InP6 03. cdhopMuUpOBAHHOCTH  yMEHUW  BBISBIATH

XapaKTepHbIE IPU3HAKY U B3aMMOCBS3b U3YUEHHBIX IOHATHH,
MPUMEHSTh COOTBETCTBYIOIIME TIOHSATHS IpPH OMNHMCAHUU
CTPOCHMSI U CBOICTB HEOPraHMYECKUX M OPraHMUYECKUX
BEUIECTB M WX TMpEBpallleHui; BBISBISTH B3aUMOCBS3b
XUMHYECKUX 3HAHUM C NOHATUAMHU W TPEACTABICHUSMU
JIPYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

IIP6 04. cdhopMUPOBAHHOCTH YMEHHH HCHOIB30BaTh
HAaUMEHOBAHMSI XUMUYECKUX COECTUHEHHUI MeEXIyHapOJHOTO
CO03a TEOPETUYECKON U MPUKIATHON XUMUU U TPUBUAJIBHBIE
Ha3BaHMs BaXKHEMIIUMX BEIIECTB (STWIEH, alETHIIEH,
rauiepul, (eHon, ¢GopManbIerua, YKCyCHas KHUCIIOTa,
IJILUH, YTrapHbIA Ta3, YIJIEKUCIbId ra3, aMMUakK, ramieHas
U3BECTh, HETallleHas W3BECTh, MHUTbEBas CONA U JPYTHUX),
COCTABIJIATH (POPMYJIBI HEOPTaHWYECKHX M OPTaHUYECKHX
BEIIECTB, YPABHEHUS XUMHUUYECKUX pEaKIHid, OOBSICHATh UX
CMBICJI; TIOJTBEPKIaTh XapaKTEepHbIE XUMUUYECKHUE CBOMCTBA
BEILIECTB COOTBETCTBYIOUIMMH IKCIIEPUMEHTAMU U 3aIlIUCIMU
YPaBHEHUN XUMUYECKUX PEAKLIUN;

IIP6 05. cdopmupoBaHHOCTH YMEHUN yCTaHABIMBATh
IIPUHA]JIEKHOCTD W3Y4YEHHBIX HEOPraHUYECKUX U
OPraHMYECKHUX BEUIECTB K ONPEIEICHHBIM Kiaccam |
rpynnaM COeAMHEHUH, XapaKTepu3oBaTb MX COCTaB U
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BAKHEHIINE CBOMCTBA; ONPEAEHATh BUIbl XUMHYECKHX
CcBs3e (xoBaJIeHTHaH, WOHHa, MeTajIn4yecKas,
BOJIOPOJIHAs), TUIIbl KPUCTANIMYECKUX PEIIETOK BEIECTB;
KJIacCCU(UIUPOBATh XUMUYECKUE PEAKIIHH;

IIP6 07. chopMUpOBaHHOCTb YMEHHUH MPOBOJIUTH PACUETh
0 XUMHUYECKUM (opMyraM M YpaBHEHHUSM XUMHYECKHX
peakiMii C  HUCHOJb30BaHUEM  (U3NYECKUX  BEIMYUH,
XapaKTepU3yIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HOpMalbHbIE YCJIOBHS) ra3oB, KOJIMYECTBA
BELIECTBA; HMCMOJIb30BaTh CHUCTEMHbIE XHMUYECKHE 3HAHUS
JUIsl TIPUHATUS PEIIEHUM B KOHKPETHBIX JKU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX PUMEHEHHUEM.

OK 02. Mcnonp3oBath
COBpPEMEHHBIE
CpecTBa MOUCKA,
aHanu3a u
WHTEpIpETAINN
uHpOpMaLIUU U
nH(pOpMaAITMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a9
npodeccrnoHabHOM
JeSITeTbHOCTH

JIN4YHOCTHBIE Pe3yJIbTAThI J0JIKHBI OTPAKATH B YACTH:
LHEHHOCTH HAYYHOI'0 MO3HAHMS:

' copMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY  YpPOBHIO  Da3BUTUA  HAyKu U
OOLIECTBEHHON MPAKTUKH, OCHOBAaHHOTO Ha JUalore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJIETYPHOM MHPE;

COBEpIICHCTBOBAHWE  SI3BIKOBOM M YUTATEIIbCKOM
KYJIbTYPbI KaK CPEACTBA B3aUMOACHCTBUS MEKTY JIFOAbMU
Y [I03HaHUA MUpA.

MertanpeaMeTHble pe3yJbTAaThl JOJLKHBI  OTPAXKATh:

Osaanenue YHHBEPCAJIbLHBIMH y4eOHbIMH

MO3HABATE/IbHBIMH 1€ CTBUSIMH:

B) pabora ¢ nngopmanmeii:

| BUajeTh HaBBHIKAMM  TONyYeHHs HMH(OPMALMH M3
MCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENIBHO
OCYILECTBJIATh IIOMCK, AaHaJIM3, CUCTEMAaTH3alMI0 U

UHTEPIpEeTALNIO HHPOPMALIMHU PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHHUS,

CO3/1aBaTh TEKCTHl B pa3IM4YHBIX (opMaTrax C y4eToM
Ha3HaueHWs UHPOpPMALMU U LEJNEeBOH ayquropuu,

JAucnunianHapHblie (MpeaMeTHbIE) Pe3yJbTAThI M 10JIKHbI
0TPAaKATh:

I1P6 06. BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOIO
MO3HAHUS BEIIECTB U XUMHUYECKHUX sIBIICHUH (HAOIIOACHUE,
U3MepeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

IIP6 07. chopMUpOBaHHOCTH YMEHHH MPOBOJIUTH PACUETHI
M0 XUMHUYECKUM (opMyraM M YypaBHEHHUSM XUMHYECKHX
peakuuii ¢  HKCIONIb30BaHHEM  (DU3MYECKUX  BEIUYHH,
XapaKTepU3yIONINX BEIIECTBa C KOJIMYECTBEHHOW CTOPOHBDI:
Macchl, 00bemMa (HOpMalbHbIE YCJIOBHS) ra3oB, KOJIMYECTBA
BEIIECTBA; HMCMOJIb30BaTh CHUCTEMHbIE XHMUYECKHE 3HAHUS
JUTSL TIPUHSATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM;
IIP6 08. chopMUPOBAHHOCTH YMEHHH IUIAHUPOBATh U
BBIMIOJIHATh ~ XUMUYECKUN SKCHEPUMEHT (TpeBpalleHus
OPraHMYECKUX BEUIECTB MPH HArpeBaHUM, TOTyYEHUE
ATHJIEHA U U3YUYE€HHE €r0 CBOMCTB, KAUeCTBEHHBIE PEAKIH Ha
QIBJIETH]IBI, KpaxMal, YKCYCHYIO KHUCIOTY; JeHaTypalus
OCIIKOB TpU HAarpeBaHWHW, I[BETHHIE pEAKIUU OECIIKOB;
NPOBOJUTH PEAKIMM HMOHHOTO OOMEHa, ONpeneNsTh Cpemy
BOJHBIX PAacTBOPOB, KayeCTBEHHbIE pEaKIMU Ha Cyibdar-,
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BbIOMpass ONTUMAaNbHYI0 (OpMYy MpPEICTaBICHUS U
BU3YyaIHM3allH;

OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh HH(POPMALIUHY,
€€ COOTBETCTBHE MPABOBBIM U MOPAJIbHO-ITHUECKUM

HOpMaM;

| BUageTh  HABBIKAMH  PACIO3HABAHMS M 3aIUTHI
uHpOpMaLuy, MH(POPMALIMOHHOM 6e3omacHOCTH
JMYHOCTH.

KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS; pelIaTh
OKCIIEPUMEHTAJIbHBIE 33a7adyu 1o TemaMm 'Mertamnsl" u
"Hemeramnel") B COOTBETCTBMM C IIPAaBWJIAMU TEXHUKH
0e30macHOCTH MpU  OOpalleHHuH ¢  BEUIECTBAaMH U
1a00paTOPHBIM 000PYAOBAaHUEM; MPEJICTABIATh PE3YIbTAThI
XUMHUYECKOT0 JKCIEpUMEHTa B (OpMe 3alucu ypaBHEHUM
COOTBETCTBYIOIUX peakiuil U (HopMyIupoBaTh BBIBOABI Ha
OCHOBE 3THUX PEe3yJbTATOB;

IIP6 09. chopMupoBaHHOCTH YMEHHsI AHAIM3MPOBATH
XUMHUYECKYI0 HMHQOpMAIMIO, IMOJIy4aeMyl0 M3 pa3HbIX
UCTOYHHUKOB (CpPeICTB MaccoBOM HH(pOpMalMM, CeTh
WNutepuer u npyrue).

OK 04. DddexTnBHO
B3aUMOJICVCTBOBATH U
pabortath B
KOJUJIEKTHBE U
KOMaH7ie

JIn4HOCTHBIE Pe3y/IbTAThI A0JKHbI OTPAKATH B YACTH:
rPakIAHCKOI0 BOCIIMTAHMSA:
TOTOBHOCTb BECTHM COBMECTHYIO JI€STEIBHOCTh B
UHTEpecax rpaxJaHCKOTo 00IIeCcTBa;

YMEHHE B3aHMOJICHCTBOBATh c COIATbHBIMU
I/IHCTI/ITyTaMI/I B COOTBECTCTBHU C HUX (I)YHKI_II/ISIMI/I nu
Ha3HAYCHHUEM.
MeTanpeamMeTrHbie pe3yabTaThbl J0JKHBI 0TPAKATD:
OBJlaileHHe YHHUBEPCAJIbHBIMM KOMMYHHKATHBHBIMU
JeHCTBUSIMMU:

0) coBMecTHasl 1eATeJIbHOCTD:

| [OHMMATP U HCIIONB30BATH IPCHMYIICCTBA KOMAH/IHOM 1
UHAUBUIYaIbHON paboOThI;
MPUHUMATh eI COBMECTHOI JESITEIIbHOCTH,
OpraHU30BbIBATh M KOOPJAWHUPOBATh ACHCTBUSA IO €€
JOCTHKEHMIO: COCTABJIATH IUIAH JEHCTBUM, pacIpeeisaTh
pojii € Yy4YeTOM MHEHHMHl Y4YaCTHHKOB OOCYXIaTh
pe3yJbTaThl COBMECTHON PabOTHI.

OBaanenue YHHMBEPCAJIbHBIMH

AeCTBUAMMU:

I) IPUHATHE ce0sl U APYTUX JIIOJe:

pPeryasiTHBHbIMH

JAucnunianHapHblie (MpeaMeTHbIE) Pe3yJbTAThI M 10JIKHbI
0TPaXKATh:

ITP6 08. chopmMupoOBaHHOCTH yMEHUW IUTAHHPOBATH U
BBITIOJIHATh ~ XMUMHYECKUN  OAKCIEPUMEHT (MpeBpalieHUs
OpraHMYEeCKHUX BEUIECTB MpPH HArpeBaHUM, IOJy4eHUE
ATUJICHA U U3YYEHUE €T0 CBOMCTB, KAUECTBEHHBIE PEAKIIMK Ha
aNbJIeruIbl, KpaxMmal, YKCYCHYIO KHUCIOTY; JeHaTypalus
OCTKOB TIpM HArpeBaHUU, IIBETHHIC PEAKIUU OEJIKOB;
MPOBOAMUTH PEAKIMU HOHHOTO OOMEHa, OMpPENeNsTh Cpeay
BOJHBIX PAcTBOPOB, KaYECTBEHHBIC pPEAKIMHU Ha CyIbdar-,
KapOOHaT- U XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHHS; pelllaTh
AKCIIEpUMEHTANIbHbIE 3aJayu 1o Temam 'Mertamnsl" u
"Hemetannel") B COOTBETCTBUM C TMpaBWJIAMH TEXHUKH
Oe3omacHOCTM TpU  OOpamieHHWH C  BEIIeCTBAaMH U
1abopaTopHbIM 000pYAOBaHUEM; MPEACTABIATh PE3YJIbTaThI
XUMHYECKOTO JKCIEPUMEHTa B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuil u (opMyJIHpOBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3yJIbTATOB.




MPUHUMATh MOTHUBBI M APTYMEHTBHI JIPYTUX JIOJAEH NpHU
aHaJN3€e PE3yIbTaTOB JICITEIbHOCTH;

NpU3HaBaTh CBOE MpaBO M NpaBO JAPYTrUX JIOJEH Ha
OIINOKY;

pa3BUBAaTh CHOCOOHOCTh TMOHUMATh MHpP C TO3HIHH
JIPYTOTO YeJIOBEKa.

OK 07.
ConeiicTBOBaTH
COXPaHEHHUIO
OKpY>Karolleu Cpenbl,
pecypcocOepekeHHIO,
MIPUMEHSTH 3HaHUS 00
W3MEHEHUHU KIIuMaTa,
TIPUHIIAITBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ exTuBHO
JIEHCTBOBAThH B
YpE3BhIYANHBIX
CUTYaIUAX

JIN4HOCTHDBIE pe3yjabTaThl J0JKHBI OTPAKATh B YaCTH:
IKOJOIrH4€CKOro BOCIIMTaHUusA:

c(hopMUPOBAHHOCTH JKOJIOTHYECKOU KYJIbTYPBHI,
IMOHMMAaHHE BIIUSIHUS COILIMAILHO-3KOHOMMYECKHUX
MPOIIECCOB HA COCTOSIHME MPUPOJHOW W COLMAIBHON
cpenpl, OCO3HAHHE ri100aIbHOTO xapaxkTepa
9KOJIOTUYECKHUX MPOOIIeM;

IJIJAHUPOBAHUE M OCYUIECTBIICHHE  JICUCTBUUA B
OKpYyXalollleil cpelle Ha OCHOBE 3HAHUS IEeJeH

YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENpPUATHE JEHUCTBUM, MPUHOCAIIUX Bpe.

OKpYKarolleu cpere;

yMEHHE MIPOrHO3UPOBATh

9KOJIOTHUYECKHUEC IIOCIICACTBUA

JIEUCTBUI, IPEIOTBPALIATD UX.
MeTanpeamMeTHblie pe3yabTaThl J0JKHbI 0TPAKATH:

HeOIaronpusITHbIC
IpEeAIPUHUMAEMBIX

OBJageHue YHUBEPCAJIbHBIMHA yueOHbIMU

NMO3HABATEJBLHBIMU A€l CTBUSIMM:

B) pabora ¢ ungopmaumeii:

| HCronB30BaTh CpencTBa UH(OPMAIIMOHHBIX u
KOMMYHHMKAIIUOHHBIX ~ TEXHOJIOTHi B pElIeHUuHU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aady ¢ coOMofeHuEM TpeOOBaHUN  APrOHOMHKH,

TEXHUKUA O€30MaCHOCTH, TUTHUEHBI, PECypCcOCOepeKeHHUS,
NPaBOBBIX U ITHYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0€30IacCHOCTH.

JAucnunianHapHbie (MpeIMeTHbIE) Pe3yJbTAThI M 10JIKHbI
0TPakKAaTh:

ITP6 01. chopMHpPOBaHHOCTH MPEICTABICHUN: O XUMHUYECKON
COCTAaBJISIIOLIEH €CTECTBEHHOHAYYHOW KApTHUHBI MHUpA, POJIU
XUMHHM B TIO3HAHUM SBJIEHUH NPUPOIbL, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYPBl JHYHOCTH, €€ (PYHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOW [UIsl PELIECHUS MPaKTHUYECKHX
3a]1a4 U 3KOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3JI0POBBIO U IPUPOJTHOM Cperie;

ITP6 10. chopMUpOBaHHOCTH YMEHUH COOJNIIOATH MpaBHIIa
AKOJIOTUYECKH IIeJIeCO00pa3HOr0 TIOBEACHUS B OBITY U
TPYJOBOW JAEITEIBHOCTH B IEJAX COXPAHEHUS CBOEIrO
3[I0pPOBbSI U OKPY’KalOIIEH MPUPOIHON CpEIbl; YUUTHIBATH
OMAcHOCTb  BO3ACHCTBUS  HAa  KUBbIE  OpPraHU3MBbI
OTpEACNEHHBIX BEIIECTB, IMOHMMAs CMBICT [OKa3aTess
IIPEACIIBHON JOIYCTUMOM KOHLIEHTPALUU.




IK 2.1.
OcymiecTBISITh
oIpeJieIeHue U
yCTpaHEHHE OTKa30B B
paboTe CTaHIIMOHHBIX,
MIEPETOHHBIX,
MHUKPOTPOIIECCOPHBIX
W JIMATHOCTUYICCKUX
CUCTEM aBTOMATHKH.

- YMCHHUC ONPCACIIATL KOHCTPYKTHUBHBIC OCOOCHHOCTH CHCTEM
CUTHAJIM3allunu, HCHTpaIn3aluu n 6J'IOKI/IpOBI(I/I,
)KeHC3HOI[0p0)KHOI71 ABTOMATHUKH U TCIICMCXAaHNUKU,

- chopMUpOBATh MPEACTABICHUS: O CBOMCTBAX METAILIOB,
CIUIaBax, BUJAaX KOPPO3UH, 0071aCTH PUMEHEHHS
HEMETAJUIMYECKUX U KOMIIO3ULIMOHHBIX MaTEPUAJIOB,
CBOMCTBaX HEOPraHUYECKUX U OPTAaHUYECKUX COCIMHEHUM,
0€30MMacHOM UCTIONIb30BAaHUN BAKHEHIIINX HEOPTAHUYECKUX U
OpraHUYECKUX BEHIECTB B OBITY U MPAKTUUIECKON
JNESITEeILHOCTH YeI0BeKa.
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2 CTPYKTYPA U COAEP)KAHUE YYEBHOU AACHUILIMHBI
2. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA30OBATEJIBHOU JUCIHUIIJIMHBI

«XHUMMHUSA»

2.1. O0beM IMCHUILJIMHBI U BHIbl Y4e0HOI padoThl

. Oo0beMm B

Buj yueOHoii padoThl

yacax
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl JUCHUTINHBI 72
Conep:xaHue yueOHOIro MaTepuasa 64/61
BT. 4.
TeopeTHYeCKUe 3aHATHS 25
NPaKTHYeCKHE 3aHATHUSA 26
JIadopaTopHbIe 3aHATHUS 6/10
CamocrosiTeibHas padora 11/
IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue 3
NPHKJIATHOT0 MOaYJisi)’
BT. 4.:
TeopeTUYeCKUe 3aHATHS 4
NPaKTHYEeCKHE 3aHATHUSA 4

*kk

IpomexxyTounasi arrecranust (1updepennuupoBannblii 3a4er)?

3

CKOHLEHTPMPOBaHO B pasgese MNpuKnagHon Moayb.

4 dopMa NMPOMEXKYTOHHOM aTTeCTaL MM U KOJIMHECTBO HacoB, OTBOAMMBIX HA €€ MPOBeAEHNE, PEFNAMEHTMPYIOTCA YHEOHBIM

nnadom O CMNO

MpodeccMoHanbHO OPUEHTUPOBAHHOE COAEPXKaHME MOXKET ObiTb pacnpegesieHo no pasfenam (Temam)

na



2.2. TemaTu4yeckuii IJIAH M COlEePKAHNE TUCIUTIIIMHBI

HaumenoBanue
pa3iesioB U TeEM

Conep:xanme y4e0HOro MaTepuaja (0CHOBHOE ¥ NPO(heCCHOHAILHO OPHEHTHPOBAHHOE),
J1adopaTOpHbIE M MPAKTHYECKUE 3aHATHS, IPUKJIAJTHONH MOYJIb

O0BéM
4acoB

dopmupyemMble
KOMIIETEHIIUH

1

2

4

Coaep:kaHue y4eOHOIr0 MaTepHuaja

72

Pa3nen 1. Teoperuueckue 0CHOBbI XUMHH

17

Tema 1.1.
OCHOBHBIC
XUMHYECKHE TOHITUS
U 3aKOHBI, CTPOCHHUE
aTOMOB  XMMHYECKHUX
3JIEMEHTOB

Conep:kaHue y4eOHOI0 MaTepuaja

XuMu4ecKul 3neMeHT. AToM. SIIpo aToMa, U30TOMBL. DIEKTPOHHAS 000JI0UKa. DHEPreTUYECKUE
YPOBHH, TIOJTypOBHH. ATOMHBIC OpOHUTANIH, S-, p-, d- 2eMeHThl. OCOOCHHOCTH pacmpeaeIcHUs
9JIEKTPOHOB MO OpOUTAIsIM B aromMax 3JEMEHTOB MEPBBIX UYETHIPEX MEPUOJIOB. DIEKTPOHHAS
KoH(puryparus atomoB. OCHOBHBIE XUMHUUYECKHE 3aKOHBI

IIpakTHYecKHe 3aHATHA

[Ipaktuueckas padora Nel. «OcCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XHMHUU W PacyeThl IO
YPaBHEHUSAM XUMHUYECKHUX PEAKLIUI».

OTtHocuTeNbHBIE aTOMHAsl U MOJIEKyJIsipHast Macchl. MomnsipHas macca. KonuuecTBo BelecTna.
MaccoBast nonsi BemiecTBa. 3akoH ABoraapo. Momspaelii o0beM ra3oB. OTHOcCHUTENbHAs
IUIOTHOCTH ra3oB. PacueTrsl M0 ypaBHEHUSIM XMMHUECKHX PEaKIil C UCIOIb30BaHUEM MAacCOBOI
JIOJIM BEIeCTBa, 00beMa (HOpMaJlbHbIE YCIIOBUS) ra30B, KOJIMYECTBA BEILIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
u [Tepuoanueckas
CHUCTEMa XHUMHYECKHUX
anementoB  JI. N
MeHaenaeeBa, UX CBS3b
c COBPEMEHHOM
Teopuei CTpOEHUs
aTOMOB

Coaep:kaHue y4eOHOI0 MaTepuaja

HpaRaneame 3aHATHHA

[TpakTnyeckas pabora Ne2. «M3ydyeHue nepuoandeckux 3aKkOHOMEPHOCTEH U X B3aMMOCBSI3U CO
CTPOECHHUEM ATOMOBY.

[Tepuognueckas cucrema xumuueckux eMeHToB [I.M. MenneneeBa. CBsi3p nepuoIndecKOro
3akoHa U [lepnoanueckoi CUCTEMBbI XUMHYECKHUX 3JIEMEHTOB C COBPEMEHHON TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOICTB XHMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX HMHU
IPOCTBIX M CIOXHBIX BEIIECTB 0 TpynnaMm U nepuojam Ilepuoanueckoit cuctemsl. 3HaUCHHUE
NEPUOANYECKOTO 3aKOHA M CHCTEMBI XMMHYeCKuX d1eMeHToB [[.J1. MeHneneeBa B pa3BUTHH
HayKH.

VYCTaHOBIEHUE CBSI3M MEXAY CTPOEHHEM AaTOMOB XMMHYECKUX DJIEMEHTOB U NEPHUOJUYECKHM
U3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB M UX COCIMHEHHUI B COOTBETCTBUU C MOJIOKEHUEM

OK 01
OK 02
I1K2.1

5> O6pasoBaTesibHas opraHu3aLms BpaBe cCaMoCTOATE/ILHO ONpeaensTh NoCeL0BaTE/IbHOCTb U3YHEHMA Pa3fesioB U TEM, BXOAALLMX B HUX, a TaKXKe nepepacnpeienats KoAn4ecTso
YacoB [/ OCBOEHUS 06YYalOWMMUCS Y4EBHOro MaTepurana, C y4eTOM JIOrMKM GOPMUPOBAHNS AUCLUMIMHAPHbIX PE3Y/IbTAaTOB, 06X U NPOdECCUOHANbHBIX KOMMNETEHLINIA,
MEXNpPeAMETHbIX CBS3eM C APYTMMU AUCUMMNIMHAMU 06LL,e06pa3oBaTe/IbHOro 1 06LenpodpeccMoHanbHOro LMKIoB ydebHoro naaHa O CMO.




IIepuoanueckoii cucremsl. PeleHne nMpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapakTepu3alulo XMUMUYECKHX 3JeMEHTOB «MeTaundeckue / HeMEeTauUIM4ecKHe CBOMCTBa
XUMHUYECKHX 3JIEMEHTOB B COOTBETCTBUU C MX DJIEKTPOHHBIM CTPOCHMEM U IIOJOKEHUEM B
MePHOANYCSCKON crucTeMe XuMudeckux aineMeHnToB JI.M. MenaeneeBay

Tema 1.3. Coaep:kaHue y4eOHOIr0 MaTepHuaJja 2 OK 01
Crpoenne BemectBa | CTpoeHHE BelecTBA. XMMHUECKast CBI3b. BUIBI XUMUYECKOM CBSI3U (KOBAJICHTHAS HETOJISPHAs
u NpUPOJA | U MOJSIpHAs, HOHHAsI, MeTaJuTnyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM XUMHUYECKON
XUMHUYECKOU CBSA3U. | cBsi3u  (OOMEHHBIM W JOHOPHO-AaKIENTOpHBIN). Bomopomnas c¢Bs3b.  BalleHTHOCTS.
MHuoroo6pasue DJeKTpooTpUlaTeNbHOCTh. CTenenb okuciieHus. MoHbI: KaTUOHBI M AHMOHBI

BELIECCTB [IpakTHYecKHe 3aHATHSA

[IpaxTuueckas padota Ne3. «CTpoeHue BEIIeCTBa U MPUPOJIa XUMUIECKON CBSZH.
JleMoHcTpanusi MoJeneld KpUCTAITUYECKHX PEIIeTOK: MOHHOW (XJIOpUA HATpHsi), aTOMHOU
(rpadut u anmas), MOJIEKYJISIPHOM (YTJIEKUCIbIN ra3, noa), METaUINYeCKON (HaTpuid, MarHu,
Menb). Pemenne mpakTUYecKuX 3aJaHWii Ha COCTABIICHUE ANEKTPOHHO-TpadudecKkux Gopmym
anemMeHToB 1—4 mepuoaoB

Tema 1.4. Conep:kanue yueOHOIro MaTepuaa 2 OK 01
Knaccudukanus, Knaccudukanuss HeopraHudeckux BeliecTB. HoMeHKiaTypa HEOpraHMYECKHX BEILECTB OK 02
u HOMEHKJIATypa | (OKCHABI, THIPOKCHABI, KUCIOTHI, CONH). BemiecTBa MOJEKYJISPHOTO U HEMOJIEKYJISIPHOTIO
HEOPraHUYECKUX CTpoeHHs. ArperatHble COCTOSIHUS BellecTBa. Kpucrannnueckue u amopHble BelecTBa. 3aKOH 1
BELIECTB IIOCTOSTHCTBA COCTaBa BELECTBA. TUIBI KPUCTAIUIMUECKUX PEIIETOK (aTOMHAsI, MOJIEKYJISIpHA,
MOHHAsl, MeTaJ/lIn4yeckKasi). 3aBUCUMOCTh CBOWCTBA BEILIECTB OT THUIAa KPUCTAIINYECKON PEIIETKH
IIpakTHYecKHe 3aHATHA

ITpakTrueckas padota Ned4. «HoMeHKIaTypa HEOPraHUISCKUX BEIIECTBY.

Pemienne mnpakTHUECKHMX 3aJaHM MO KiIacCU(UKALWK, HOMEHKIATYype W XHMHUYECKUM
dbopMyliaM HEOPraHMYECKHX BEIECTB Pa3IMYHbIX KJIAaccOB (yrapHbli ra3, yrjeKuCIbId ras,
aMMHUaK, raiieHas U3BECTb, HETAlleHasl U3BECTh, IUTHEBAS CO/A U JAPYTUX): HA3BAaHUS BEILLIECTB
no mexayHapoaHou (MIOITAK) wnu TpuBHaabHOM HOMEHKIIATYpPE U COCTaBJICHHE (DOPMYIIBI
XMMUYECKHX BEIIECTB, OINpeNeIeHue NMPHHAICKHOCTH K Kiaccy. [lowck mHpopmanmu 1o
Ha3BaHUSM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM opMysiaM. AHAIIN3 XUMUYECKOU HH(pOpMalu,
MOJy4aeMOil W3 Pa3HbIX HCTOYHUKOB (CPEICTB MaccoBOW WH(popmanuu, ceTb WHTepHET u

apyrue)

Tema 1.5. Coaep:xanue y4eGHOro MaTepualia 2 OK 01
Tumnbl XUMHYCCKHUX | Xumuueckas peakuus. Kraccupukanus XUMHUECKUX peaklMii B HEOPraHHUYeCKOW U
peaKuii OPTraHNYeCKOW XHWMHH. 3aKOHBI COXPAHCHHMS MAacChl BEIIECTBA, COXPAHCHUS W IPEBPAIICHUS




SHEPTUU NMPU XUMUYECKUX peakiusiX. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaKINH (YpPaBHEHUS
OKHCJICHUS-BOCCTAHOBJICHUS, CTENEHb  OKUCJIEHHUS, OKHCIHUTEIb M  BOCCTAHOBUTEID,
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIE PEAKIMUM B TMPUPOJE, MPOU3BOACTBEHHBIX MpOIEccax U
JKU3HEICSITEIIbHOCTH OPTraHu3MOB)

CamocrositesbHast padora Ne 1 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B TPUPOJIE,
MPOU3BOACTBCHHBIX NMPOHCCCAX U KU3HCACATCIBHOCTH OPraHU3MOB.

Tema 1.6.
CKOpOCTh XHMHYECKHX
peakuuii. XHMHUYECKOE
paBHOBECHE

Coaep:xkaHue y4eOHOr0 MaTepHuaJja

CKOpOCTh pEakiMM, €€ 3aBUCHUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPHUPOIBI PEarupyOIIUX
BEILIECTB, KOHILICHTPAUMU PEArupyroLIMX BELIECTB, TEMIEPATypbl W IUIOLIAJAN PEAKUHUOHHOU
noBepXxHOCTU. TernoBbie A3 (HEKTh XUMUUECKUX PEAKIIMMA: K30~ M SHIOTEPMHUECKUE PEAKITUH.
OOpatuMmbie peakiuu. XHUMHYECKOe paBHOBecHe. DakTOpbl, BIUSIONIME HA COCTOSHUE
XUMHUYECKOTO paBHOBecHsI (KOHIICHTpAIUsS PEareHTOB WJIM TMPOJYKTOB PEAKIMH, JIaBJICHUE,
temnepatypa). [Ipunmun Jle [latenne

IIpakTHYecKHe 3aHATHS

[Tpaktuyeckas pabora NeS. «BnusHue paznuuHbIX (AKTOPOB HA CKOPOCTh XHUMHYECKOU
peakuum».

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHMK Ha aHanmu3 (PaKTOpOB, BIUSIOMIMX Ha
MU3MEHEHUE CKOPOCTU XMMHUYECKON Peakuu. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKLIMK OT
IPUCYTCTBUSl KaTaJIM3aTOpa Ha IPHUMEPE PAa3JIOKEHUSA NEPOKCHIA BOJOPOAA C IOMOUIBIO
JUOKCHJIa MapraHuia W Karajnasbl. PellleHne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHui Ha
npumeHeHnne npuHnuna Jle-Illatense mig HaXOXKIAEHUS HANPABICHUS CMELICHUS PABHOBECHS
XMMHUYECKON PEaKIIMU U aHaJIU3 (PaKTOPOB, BIUSIOIIMX HA CMEIIEHUE XUMHUYECKOT0 pAaBHOBECHUS

OK 01
OK 02
K 2.1

Tema 1.7.
PactBopsI, Teopus
ANEKTPOIUTUYECKOMN

IIUCCOLMALN U HOHHBIN
oOMeH

Conep:kaHue y4eOHOI0 MaTepuaja

PacTBoppl. Buabl pacTBOpPOB IO COIEpPKAHHMIO PACTBOPEHHOIO BellecTBa. PacTBOPUMOCTS.
[TonsaTne O AWCHEpPCHBIX cHCTeMax. VICTUHHBIE M KOJUIOWIHBIE pAacTBOphHL. MaccoBasi a0
BelecTBa B pactBope. [lonsaTue o BogopoaHom nokasarese (pH) pactBopa. DnekTponuTuieckas
quccouunanusi. CuiibHbIE U cl1adble 3JIEKTPOIUTHI, HEAJIEKTPOIUThI. Peakiuu HOHHOro oOMeHa

JlabGopaTopHble 3aHATHUSA

JlaGopaTtopnas pabora Nel «IIpuroroBieHue pacTBOPOBY.

[IpurorosneHue pacTBOpOB 33JaHHOM MAacCOBOM JI0JIEW PACTBOPEHHOI'O BEILECTBA, IPOBEIACHUE
peakiuii HMOHHOTO OOMeEHa, OIpeAeNeHHe Cpelbl pPAacTBOPOB BEIIECTB C  IOMOIIBIO
YHUBEPCAJIbHOTO MHAUKaTOpa (KUCiasl, HEWTpajpHas, IIEJo4yHasi). 3adaHHus Ha COCTABIICHUE
HMOHHBIX peakiuil. PemieHne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHHUI Ha PACTBOPHI,
UCTIOJIb3YEMbIe B OBITOBOW M MPOU3BOACTBEHHON JAEATEILHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07
K 2.1




CamocrosiTesibHasi padoTa o0yuaromuxcsi Ne2. 3a1aH1e Ha COCTAaBIECHUE HOHHBIX PEAKIUN

KonTpoasnasi pabGora
1

CrpoeHue BeliecTBa 1 XUMUYECKHe peakiuu (1o paszaeny 1)

Pa3nen 2. Heopranmueckasi Xumus

=)

Tema 2.1.
Du3UKO-XUMHUECKHE
CBOICTBa
HEOPraHUYECKUX
BEILIECTB

Coaep:xkaHue y4eOHOI0 MaTepHuaja

Mertamnel. [lonoxxkenue wetamioB B Ilepuoandeckold cuCTEME XMMHUYECKHX JJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YeK aTroMoB MeTaymioB. OOmue Qusudeckue
cBoiicTBa MeTauioB. CrlaBbl METAUIOB. DJIEKTPOXMMHUYECKUN pAl HANPSHKEHU METaJlIoB.
XUMHUYECKUE CBOMCTBA BaXKHEMIIMX METAyUIOB (HATpUM, Kaaui, KadblUWi, MarHui, altOMUHUN,
IIMHK, XpOM, JKeJIe30, MeIb) M HX coeauHeHuid. OOmme crmocoObl TMOMYYEeHUs METaIIOB.
[IprMeHEeHrEe METAJIOB B OBITY M TEXHHKE

Hewmeramnsl. [Tonoxenne HemetamioB B [lepronnueckoit cucreme XuMU4ecKux 3memMeHToB J[. 1.
MengeneeBa W OCOOCHHOCTHM CTpPOCHHsS aToMOB. (Du3nuecKkue CBOWCTBA HEMETAJUIOB.
AnoTponus HEMETAUIOB (Ha MpUMEpe KUCIopoaa, cephl, hocdopa u yriaepoaa). XUMHISCKUE
CBOICTBa U MPUMEHECHUE BAXKHEUIIINX HEMETAIUIOB (TaJIOTEHOB, CEpHI, a30Ta, (hocdopa, yriepoaa
U KpEeMHHSI) U HMX COEAUHEHUH (OKCHUIOB, KHCIOPOJCOJEPKAUINX KHUCIOT, BOJOPOIHBIX
coenuHeHuil). [IpumeHeHne BaXXHEHIIMX HEMETAIUIOB U UX COCAMHEHUN XMMHUECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPraHMUECKHUX BEIIECTB (OKCHAO0B, THIPOKCHUIOB, KHCIIOT, COJIeH U JIp.).

CamocrosiTeabHas paﬁoTa Ne 3 T'cnermucckas CBS3b HCOPraHN4YCCKUX  BCIICCTB,
IMpUHAJICKAIINX K Pa3sIMYHbIM KilacCaM. 3aKOHOMepHOCTI/I B U3MCHEHHM CBOMCTB IMPOCTBIX
BCIICCTB, BOOJOPOOHBIX COCI[PIHGHHﬁ, BBICIIHUX OKCHMIAOB U THAPOKCHIOB

IIpakTHYecKue 3aHATHS

[IpakTuueckas padora Ne6. « PU3NKO-XUMHUYECKHE CBOMCTBA HEOPraHUUECKUX BEIIECTBY.
CocraBineHHe ypaBHEHHH XMMHMYECKMX PEAKLIUM C Y4aCTHEM IPOCTBIX U  CIOXHBIX
HEOPraHMYECKUX BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHJIOB METAJUIOB, HEMETAUIOB H
aM(OTEPHBIX 3IEMEHTOB; HEOPraHWYECKUX KHMCJIOT, OCHOBAaHUNH U aM(OTEpHBIX TMIPOKCHUJIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

Pacuérel Macchl BemiecTBa Wi 00bEMa ra30B [0 U3BECTHOMY KOJMUYECTBY BELIECTBA, Macce WIN
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIUH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOJYKTOB PEaKLUH, €CIM OJHO M3 BEIECTB MMEeT MpuMecH. PerieHue npakTuko-
OpPUEHTUPOBAHHBIX 3a/laHUI Ha CBOMCTBA, COCTaB, MOJIy4eHHE U O€30I1aCHOE HCIOIb30BAHUE
BOXHEHIIMX HEOPIraHWYECKUX BELIECTB B ObITY U MPO(EeCCHOHAIbHON AESTEIbHOCTH YEJI0BEKa

OK 01
OK 02
OK 04
K 2.1

Tema 2.2.

Coaep:xaHue y4eOHOro MaTepuaJia

OK 01




Unentudpuranus JlaGopaTopHbie 3aHsATHS OK 02
HCOpraHM4eCKuX JlaGopatopHnas pabota Ne2 «MneHTnduKanus HEOPraHUYECKNX BEIIECTBY. OK 04
BEHICCTB Pemenne skcreprMeHTaIbHBIX 3a/1a4 110 XUMUYECKHM CBOMCTBAM METAJUIOB M HEMETAJLIOB, IO
pAaclO3HABAaHUIO W TIOJYYCHHUIO COEIMHEHHM METAJJIOB M HEMETAJUIOB (B3aMMOJECHCTBUE )
TUAPOKCHU/IA AIOMHUHHUS C pacCTBOpaMU KUCIOT U mienouelt,). Maentuduxamus HeopraHMIecKux
BEIICCTB C HCIIOJIb30BAHMEM MX (U3NKO-XHMMHUYECKUX CBOMCTB, XapaKTEPHBIX KauECTBECHHBIX
peakiuii. KauecTBeHHbIe peakuuu Ha Cynbdar-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha KaTHOHBI
METAJIJIOB M KATHOH aMMOHHUS
KonTpoabnas padora N
) CBoiicTBa HEOPraHUYECKUX BEHIECTB (110 pasaeny 2) 1
Pasnen 3. Teopernueckue 0OCHOBBI OPraHMYeCKON XMMHUH 4
Tema 3.1. Coaep:kaHue y4eOHOI0 MaTepuaja 4 OK 01
Knaccuduxkarus, [Ipenmer opranuveckoll XUMuM: €€ BOSHUKHOBEHUE, PAa3BUTUE U 3HAYCHHUE B MOJIYYCHUN HOBBIX
CTpOEHUE M |BELIECTB U MarepuasioB. Teopus cTpoeHHs] opraHudyeckux coeauHeHuii A.M. bytieposa, eé
HOMEHKJIaTypa OCHOBHBIE TIoJI0KeHUs. CTPYKTYpHBIE (POPMYJIIBI OpPraHu4IecKUX BemecTs. [ 'oMoorus, u3oMepusi. 1
OPraHMYECKHX BEIIECTB | XUMUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX: KPAaTHBIE CBSI3U, G- U T-CBS3H.
[IpencraBnenne 0 KIacCHPUKAIUN OPTaHUICCKUX BEIIECTB.
CamocrosiTesbHas padora Ne 4 HoMeHKIaTypa OpraHMuecKiX COeIMHEHUH (CHCTEeMaTHIeCKast) 1
Y TPUBHAJbHBIC HA3BAHUS BAKHEHIIINX MPEJCTABUTEIICH KIIACCOB OPTAaHHMYECKUX BEIIESCTB
IIpakTHYecKHe 3aHATHA
[Ipaktuueckas padota Ne7. «HoMeHKIaTypa OpraHUYeCKUX BEIIECTBY.
OznakomieHne c¢ oOpa3llaMd OpPraHUYECKUX BEIIECTB M MaTephHallaMd Ha HX OCHOBE,
MOJICIUPOBAHUE  MOJIEKYJ] ~ OPraHMYECKUX  BEIIECTB,  HAOMIOJEHME W  OMHCaHUE
JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIEHUI0 OPraHUYECKUX BEUIECTB MPH HarpeBaHUU )
(rtaBnienne, obyrinBaHue U ropeHue). CocTaBlIeHHE TMOJMHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMynl OpraHMYECKHX BEIIECTB OTAENbHBIX KIACCOB, WCIIONb3YSd WX Ha3BaHUSA IO
CUCTEeMATHYECKON W TPHUBHAIBLHON HOMEHKJIAType (ITHIIEH, aleTWICH, TIUIEpHH, (EHOI,
dbopMmanbaerua, yKCycHas KUCJIOTa, TIHIHH). PacueTsl mpocteiimiel GopMynbl OpraHudecKoi
MOJIEKYJIBI, UICXOJISI M3 3JIEMEHTHOTO cocTaBa (B %)
2 cemecTp
Pasnen 4. YriaeBoaopoabl 9
Tema 4.1. Conep:xkanue y4eGHOr0 MaTepualia 7 OK 01




YrneBonopoasl U HX
HNPUPOAHBIE HUCTOUYHUKU

[IpenenpHble yIiIeBOAOPOIBI (AJIKaHbI): COCTaB U CTPOEHUE, TOMOJIOTMYECKHUM psl. MeTaH U 3TaH:
COCTaB, CTpOeHHE, (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA (pPEaKIMM 3aMEIICHHS U TOPEHUs),
INOJIYYCHHEC U IPUMCHCHUC.

HenpenenbHble yrieBogopo/ibl (aNKEHbI, aJIKaIUEHBI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUM psifl. DTUIIEH U MPOMUIIEH: COCTaB, CTPOCHUE,
buznyeckue U XUMUYECKUE CBOMCTBA (peakuu THIPUPOBAHUS, TaIOT€HUPOBAHUS, TUAPATAIIH,
OKHUCJICHUS U TTOJIMMEPU3AIUH ) TIOJyYeHHE U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u metwnOyTtaaueH-1,3, XUMUYECKOE CTPOCHHE, CBOMCTBA (peaKIus
MoJIMMEpU3aluu), MpUMEHEHUEe (U1 CHHTE3a MPUPOJHOIO0 M CHUHTETHMYECKOTO Kayudyka |
PE3UHBI).

ApomaTtHyeckue yriaeBoaoposs! (apeHsl). ber3on u Tomyorn: cocTtas, cTpoeHHe, GU3NYECKHE U
XMMHUYECKHE CBOMCTBA (peaKkIMK TaJOreHupOBaHMs U HUTPOBAHUSA), TIOTY4YEHUE U TPUMEHEHHE.
ToKCHYHOCTH apeHOB (BIUSHHE OCH30J1a Ha OPraHW3M 4YeJloBeKa). | eHeTndeckas CBA3b MEXIy
YTIEBONOPOAAMH, IPUHAUIEIKALIMMU K Pa3JINYHBIM KJIACCAM.

[IpupoaHble HCTOYHUKH YTIIEBOIOPOIOB. [IpupoaHslii ra3 u nonytHele HedTsHbIE ra3el. HedTh
u e€¢ npoucxoxiaeHue. CrocoObl mepepaboOTKH He(TU: NMEeperoHkKa, KPEeKUHI (TEpMUYECKHH,
KaTaIUTHUeCKui), mnupomu3. IlpomykTel mepepaboTku HedTH, UX TNPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBII yrosib ¥ IpOAYKThI €0 NepepadoTKu

CamocrosiTesibHasi padoTa Ne 5. AIKMHBI: COCTaB B OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUI
psi. ACTHIICH: COCTaB, XUMHYECKOE CTPOCHHUE, (PU3NUECKHE U XUMHYECKHE CBOMCTBA (peakuu
TU/IPUPOBAHUS, TaJIOTEHUPOBAHUS, THPATALMU TOPEHHUS ), TOJTYyUEHHE U IPUMEHEHHUE (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJISl CBAPKH M PE3KU METAJLIOB)

OK 02
OK 04
K 2.1

Tema 4.2.
DOHU3UKO-XUMHYECKHE
CBOMCTBa
YTJIEBOJIOPOIOB

Conep:kaHue y4eOHOIo MaTepHuaa

JlabopaTopHble 3aHATHS

JlaGopaTtopHnas pabota Ne3 «CBoiicTBa yriaeBOIOPOIOBY.

TpuBHuanpHas U MEXIYHAapOIHAS HOMEHKIATypa, XUMHUYECKHE CBOWMCTBA, CIIOCOOBI MOTYUYCHHS
yrieBogopoaoB. [lonydyeHue STUIeHa M U3yYEHHE €ro CBOMCTB. MojaenupoBaHUE MOJIEKYJ U
XUMHUYECKHUX MPEeBpAIICHUH YTIIeBOAOPOIOB (HAa MpUMEpPE dTaHa, dTUJICHA, alleTUIeHa U Jp.) U
raJIOT€HOMPOU3BOTHBIX

OK 02
OK 04

Pa3nen 5. Kuciopogocoaep:kaniue oprainieckKue coeJHHEeHUs

14

Tema 5.1.
Cnuptel. Genon

Coaep:kanue y4eOHOIr0 MaTepuaja

[IpenenbHbie 0THOATOMHBIEC CIIUPTHI (METAHOJ U 3TAHOJ): CTPOCHHUE, (PU3HUeCKre U XUMUIECKUE
CBOMCTBA (peakLUy C aKTUBHBIMU METaJUIaMH, T'aJIOT€HOBOJIOPOJaMH, TOPEHHE), IPUMEHEHNUE.
BoopoaHble CBA3UM MEXKIAy MOJIEKYJaMU cIUPTOB. (DHU3MOJOTMUECKOE NEUCTBUE METAHOJIA U

OK 01
OK 07




ATaHOJIa HA OPTraHU3M UYEJIOBEKA.
MHoroaromMHbie COUPTHI (STWICHIVIUKOJIbL U TJIMIEPUH): CTPOCHUE, PU3NYECKUE U XUMUYECKHE
CBOMCTBAa (B3aMMOJEHUCTBHE CO IICJIOYHBIMU METa/VIaMHU, KAa4yeCTBEHHAs peakuus Ha
MHOroaToMHbIe crupThl). dusnonornueckoe NeiicTBUe Ha OpraHu3M uenoBeka. [IpumeHeHue
[JIMIEPUHA U STUICHTIIUKOJIS.

®enosr. CTpoeHue MOJICKYJIbI, (PU3NYECKHE W XUMHUYECKHE CBOWCTBa (eHoma. TOKCHMYHOCTh
deHoa, ero GU3MOIOrHUYECKOE JICHCTBUE HA OPraHu3M 4ennoBeka. Ilpumenenue dheHona

Tema 5.2.
AJbaeruanl.
KapOoHOBBIE KHUCITOTHI.
CrnoxHble 3¢upbl

Coaep:kaHue y4eOHOI0 MaTepHuaja

Anpaerusipl ¥ KeTOHBI ((pOpMaNIbIIETHII, aleTalbJeTHa, aleToH): CTpoeHue, (u3udeckne u
XMMHUYECKHE CBOMCTBA (pEaKkIMHM OKHCICHHMS U BOCCTAHOBIIEHUS, KAYECTBEHHBIE pPEaKLUH),
NOJyYEeHUE U TPUMEHEHHE.

ONHOOCHOBHBIE NpeJeNbHble KapOOHOBBIE KHCIOTHI (MypaBbHHAsi M YKCYCHas KHCIOTHI):
CTpoeHue, (u3NYecKHe M XHMHUYECKHe CBOWCTBa (OOIIME CBOICTBA KHCIIOT, pEaKIUs
TepupUKalM), MOoJyuyeHHe U mnpuMeHeHue. CreapuHOBas U OJIEMHOBAas KHUCIOTHI Kak
NPECTaBUTEINN BBICIINX KapOOHOBBIX KMCIOT. MbliIa Kak COJIHM BBICHIMX KapOOHOBBIX KUCIIOT, HX
Mololee JeiicTBue.

CrnoxHnble 3QHUpBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. I HAPOIN3 CIOXKHBIX 3(GHUPOB. JKUPBHI.
I'maponu3 sxupoB. Ilpumenenue xupoB. bruonoruyeckas posb JKUPOB

OK 01
OK 02
OK 04

CamocrositeibHasi padora Ne 6 [ToaroroBka cooOmieHuit Ha TeMy 1o BeIOopy:  CioxHBIE
3¢upsl U UX 3HAUYCHHE B NpUpOJE, OBITY U MPOU3BOJACTBE. JKUpPBI Kak MPOAYKT MUTAHUS U
XUMHUYECKOE ChIpbe. 3aMeHa )KHUPOB B TEXHUKE HETHILEBBIM ChIpbeM. HexBaTka mpo10BOJIbCTBUS
Kak Tio0anpHas mpobjemMa YeoBedYeCcTBa M IyTH €€ perieHus. Mplia: mpoIuioe, HacTosIIee,
Oynymiee. CpeicTBa TUTMEHBI HA OCHOBE KHUCIOPOACOJEPKAIIUX OPTaHUYECKUX COCAMHEHUH.
Cunrernueckue moronme cpeactsa (CMC): 1OCTOMHCTBA M HEAOCTATKH.

Tema 5.3.
YriaeBoasl

Conep:kaHue y4eOHOTro MaTepuaja

VYraeBoasl: cocTaB, Kiaccu(UKalus yrieBoJoB (MOHO-, TU- W mosucaxapujsl). [nmokosa —
IpOCTEHIINKA MOHOCAaXapHJl: OCOOEHHOCTH CTPOCHHSI MOJIEKYJbl, (PU3UUYECKHE U XUMHUYECKHE
CBOMCTBa TJIOKO3bl (B3aumojeictBue c ruapokcugom wmenu (II), okucineHne amMmuayHbBIM
pactBopoM okcujia cepedpa (1), BoccranoBieHue, OpoKeHHUE TITIOKO3bI), HAX0XKIACHUE B IIPUPOJIE,
NpUMEHEHHE TJIOKO3bl, OMOJOrMYecKas pojb B HKM3HEACATEILHOCTH OpPraHM3Ma YeJoBeKa.
®orocunTtes. PpyKTo3a Kak U30Mep TITHOKO3bI.

Caxapo3a — mpeacTaBUTENb AWCAXapHUJIOB, TMJIPOJIM3 Caxapo3bl, HAXOXKAEHUE B TPUPOAE U
pUMEHEHHE.

[Tonucaxapuapl: KpaxMall M LEJUII0JI03a Kak MpUpoJHble mojauMepbl. CTpoeHue Kpaxmajga U

OK 01
OK 02
OK 04




EJUTIONIO3bI, (PU3UUECKUE U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KAaUeCTBEHHAs peaKIus
C HOJ0M)

JlabopaTropHble 3aHATHS 2

JlaGopaTtopnast pabota Ne4 "CaoiicTBa yrieBo0B"

CamocrosiTesbHas padora Ne 7 CTpoeHHe Kpaxmaia U IeJUTI0I03bl, GU3NYECKUE U XUMHIECKUE 1

CBOICTBa Kpaxmauia (TUIPOJIH3, KAUeCTBEHHAs PEAKIIHsI C HOJIOM)
Tema 5.4. Coaep:kanue y4eOHOr0 MaTepuaja 4 OK 01
dusuko-xumuueckue|llpakTuyeckue 3aHATUS OK 02
CBOMCTBa [pakTrueckas pabora Ne8. «HomeHKIaTypa KHCIOPOZOCOAEPKAIIUX  OPraHMYECKUX OK 04
KHCJIOPOJOCOEPKAIINX | COEIUHEHUID.
OpPraHUYECKUX TpuBuanpHas U MEXIyHapoaHas HOMEHKJIATypa, XMMHUUYECKHE CBOWCTBA, CIIOCOOBI MOTYYESHHUS
COCIIMHCHHUI CHHPTOB U (PEHOIJIOB, KAPOOHOBBIX KUCIOT U 3()UPOB, aJIbAETHI0B U KeTOHOB. COoCTaBJIeHHE CXEM

peakiuii (B TOM 4YHCIE MO MPEAJIOKEHHBIM IIEMOYKaM MpEeBpallleHul), XapaKTepU3yIOIINX

XMMHUYECKHE CBOMCTBA KUCIOPOAOCOAEPKALIMX OPraHUYECKUX COEAMHEHUM 4

[Tpaktuueckast pabota Ne9. «Xumudeckue u (U3NYECKHUE CBOWCTBA KUCIOPOIOCOAEPIKAIIUX

OpPTaHUYECKUX COCTUHECHUSD).

[IpoBenenue, HaOMIOAEHHE W OMHCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIUPTOB,

KaueCTBEHHbIE pEaKLUU OJHOATOMHBIX CHHUPTOB (okucieHue sraHona okcugoMm menu (II)),

MHOTOaTOMHBIX CIHPTOB (B3auMOJeiicTBre ruieprHa ¢ ruapokcuaom meau (II)), anpaernaos

(oxkucneHue aMMuadyHbIM pacTBopoM okcuga cepebOpa(l) m rugpoxcupom wmeam  (1D),

B3aMMOJICICTBHE Kpaxmalia ¢ HOJIOM), H3yUeHHE CBOMCTB PacTBOpPa YKCYCHOM KHCIIOTHI
Pa3nes 6. A3oTcoaepikaiiue opraHu4ecKue coeJHHeHHs 7
Tema 6.1. Conep:kanue yuyeOHOT0 MaTepHuaa 7 OK 01
AMUHBI. AMUHBI: METWIAMHH — MPOCTEHIINNA NPEICTaBUTENIb aMUHOB: COCTAaB, XMMHUYECKOE CTPOEHUE, OK 02
AMMHOKHUCHOTHI. buznyecKre 1 XUMUYECKIE CBOMCTBA, HAXOXKECHUE B IPUPOJIC. OK 04
benku AMUHOKHUCIIOTEl Kak aM@oTepHble opraHuueckue coefuHeHus. dusznueckne U XUMHUYECKHE )

CBOWCTBA aMMHOKHUCIOT (Ha NpuMepe TiuuuHa). buonormueckoe 3HaueHHME AMUHOKHCIOT.

IlenTuael.

benku kak mpupoaHbie noauMepsl. [lepBuyHas, BTOpruyHasi M TPETHUYHASL CTPYKTYpa OEIKOB.

CamocrosiTesibHass padora Ne8 XuMuueckue CBOMCTBa OCJIKOB: THAPOJIU3, JICHATYparus, 1

KaueCTBEHHBIC PEAKIIMH HA OCIIKH

IIpakTHyecKue 3aHATHS 2




[IpaxTuueckas padora Nel(. «CBoiicTBa a30TOCOIEPKAIUX OPIAHUIECKUX COSTUHEHUI.
dusnyeckne ¥ XUMUIECKHE CBOHCTBAa aMUHOB (PEAKIHH C KHCJIOTAaMH M TOPEHUS) 1 aMUHOKHCIIOT
(ma mpumepe rmnuHa). HabmroaeHne u onucaHue AeMOHCTPAIMOHHBIX OMBITOB: JEHATYPAIIHS
OCJIKOB MPH HArpeBaHWH, IBETHHIC PEAKIIUU OCIKOB

JlaGopaTtopHble 3aHATHUSA

JlaGopaTtopnas padora Ne4 "AmuHokucioThl. benku. PacriosHaBanue BoJOKOH"

Pa3nea 7. BoicOKOMOJIEKYJISIDHBIE COETMHEHUS

Tema 7.1. Copaep:kaHue y4eOHOI0 MaTepuaja OK 01
[InacTmaccsl. IIpakTHyeckne 3aHITHS OK 02
Kayuyxu. Bonokna INpaktrueckas padora Nell. «CuHre3, aHamu3 M KiIacCH()UKAIMS BBICOKOMOJIEKYISPHBIX OK 04

COEIMHEHUIN» K 2.1

OcCHOBHbIE TIOHATUS XHMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUIl: MOHOMEp, MOJIHMEp,

CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpedHss MoJekyyspHas Macca. OCHOBHBIE

METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOTMMEPHU3AIIHs U MOJUKOHICHCAIIHSL.

O3nakomiieHHe ¢ oOpa3lamMy NPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB:

IIACTMACCHI (TTOJIMATUIICH, MOJIUIIPOIUIICH, MOJIUBUHWIXIOPU, TOJUCTUPOI); HATYpaJIbHBIN 1

CHUHTETHYECKHE Kayuyyku (OyTaJMeHOBBIH, XJOPONPEHOBBI M H30NPEHOBBII); BOJOKHA

(HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENTK), MCKYCCTBEHHBIE (aIl€TaTHOE BOJIOKHO, BHCKO3a),

CHUHTETHYECKHUE (KaIPOH M JaBCaH)
KonTpoabnas padora N
3 CTpyKTypa 1 CBOMCTBA OPraHWYECKUX BELIECTB (10 pasznenam 3-7)
IIpogeccHOHATBLHO OPHEHTHPOBAHHOE COEPIKAHME (COAEPKAHUE PUKIATHOrO MOLy.Is1)°
Pa3nen 8. Xumusi B ObITY M IPOU3BOICTBEHHOI 1eATEIbHOCTH YeJI0BEeKa OK 01
Tema 8.1. Coaep:kanue y4eOHOI0 MaTepuaja OK 02
XuMHU4eCcKue [TpaBuia SKOJIOTHYECKH MENeCO0OpPa3HOTO MOBENCHHS B OBITY W TPYAOBOW AEATEIHHOCTH B OK 04
TEXHOJIOTHH LEISIX COXPAHEHHUS CBOErO 3JI0POBbS W OKPYXAlOMIed MNPUPOAHON Cpelbl, OMACHOCTh OK 07
B IIOBCEIHEBHOM | BO3JICHCTBUSL HA JKWUBBIC OPraHU3MBl OPTaHWYECKUX BEIISCTB OTICIBHBIX  KJIACCOB IK 2.1

U  npodeccHoHaTbHON
JIESITEJIbHOCTH YEJIOBEKa

(YrneBomopobl, CHUPTHI, (DEHOJNBI, XJIOPOPraHWYECKHE MPOU3BOJAHBIC, albACTHUABI U [p.),
110Ka3aTeNb PEAEIbHO JOIMYCTUMONW KOHIEHTPALMU U €T0 UCII0JIb30BAHHUE.




Ponp xumum B 00ecreYeHHH SKOJIOTHYECKON, YHEPreTUYeCKoW W TMHINEBON 0e30MmacHOCTH,
Pa3BUTHUU  MEIUIIMHBI, CO3JaHMM HOBBIX MaTepHalioB (B 3aBUCHUMOCTH OT BHJA
pohecCHOHALHOM AeITeTbHOCTH ), HOBBIX HICTOYHHKOB YHEPTHH (aJIbTEPHATUBHBIC UCTOYHUKHU
sHeprun). [loHSATHE O HAy4YHBIX METOJIAX TO3HAHUS BEIIECTB W XUMHUYECKHUX PEAKITUH.
[TpencraBnenust 00 OOIIMX HAYYHBIX MPHUHIMIIAX MPOMBINUICHHOTO TMOJNYYEeHUs BaXKHEHIIHX
BEIIECTB (Ha MpUMEpPax MPOU3BOACTBA aMMHUAaKa, CEPHON KUCIIOTHI, METAHOJIA).

CamocrositesibHasi padora Ne9 Xumus M 370pOBbE UEJIOBEKa: TMpaBmiia 0e30MacHOro
HCII0Jb30BaHMA JICKAPCTBCHHAIX IIPCIIapaToB, 6BITOB0ﬁ XHUMHUHU B HOBCCHHGBHOﬁ KU3HU

IIpakTHYecKHe 3aHATHS

[Ipaktuyeckast padora Nel2. «IIpuMeHeHME XMMHUYECKHX BEHIECTB M TEXHOJOTHH C y4eTOM
Oyay1iei npodeccuoHanbHOMN NeSTETbHOCTI.

Pemenne kelic-3amady 1o TeMaM: IUUIIEBbIE IPOLYKTHI, OCHOBBI PalMOHAJIBHOIO IIWTaHUSA,
BaXHEHIINE CTPOUTENBbHBIE W KOHCTPYKLIMOHHBIE MaTEpHalbl, CEIbCKOXO3AHCTBEHHOE
IIPOU3BOJACTBO, KPAaCKH, CTEKJIO, K€paMUKa, MAaTepHUalbl I JJICKTPOHUKH, HAaHOMaTEpHUaJlbl,
TEeKCTHJIbHbIE BOJIOKHA, HCTOYHHMKM SHEPIrUH, OpPraHMYECKHEe M MHHEpallbHble YA0OpEeHMS,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MTpenapaThl, ObITOBas XUMUS, MaTEPUAIIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

3amura: [IpencraBneHue pe3ysibTaToB pelieHus Keiic-3amad B (opmMe MUHH-AOKIANA
(JromyckaeTcs UCIOJIb30BaHUe rpa)uueCKUX U MPE3EHTAIMOHHBIX MaTepHaJIOB)

IIpome:kyTouHasi aTTecTaNusl MO AUcHUNINHEe (quddepeHINPOBAHHBIN 3a4ET)

Bcero
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3. yCJjaoBusa PEAJIM3ALIMN IMPOT'PAMMBI
OBIIEOBPA30OBATEJBHOU JUCIIUITJINHBI

3.1. TpeGoBaHusiT K MHHUMAJIBHOMY MATEPHAIbLHO-TEXHUYECKOMY
o0ecreyeHH 10

Jlist peanuzanuy MPOTpaMMbl JUCIUIUTHHBI MPEAYCMOTPEHBI CIEAYIOIINE
CIIeIMAJIbHBIC TIOMEIICHUS: YUeOHbINH KaOMHET XUMUU U/UIU y4eOHOM XUMUYECKON
nabopaTtopum.

D¢ heKTUBHOCTh  MpernojaBaHusi  00IMe00pa30BaTEIbHOM  JUCHUILIUHBI
«XUMHSD) 3aBUCUT OT HAJIWYUS COOTBETCTBYIOIIETO MaTEPHATBHO-TEXHUYECKOTO
OCHAIIICHHUSI.

MarepuanbHO-TEXHUYECKOEe  obOecriedeHue KaOWHeTa XUMUU — W/UU
XUMUYECKON 1ab0paTOpry BKITIOUACT: CTICIIHATM3UPOBAHHYIO MEOEIh U CHCTEMBI
XpaHEeHMsI, TEXHUUECKHUE U JICKTPOHHBIE CPEJICTBA O0yUEHHUS, I€MOHCTPAIMOHHbBIC
y4eOHO-HATJISAIHBIC TTOCOOUS, TEMOHCTPAIIMOHHOE OOOpYAOBaHWE W MPHUOOPHI,
71a00paTOPHO-TEXHOJIOTHYECKOE 00OpyJAOBaHHE, JTA0OPATOPHYIO XUMHUYECKYIO
nocyay, Mojenu (00ObeMHBIE W IUIOCKHE), HaTypaJlbHble OOBEKTHI (KOJUICKIIUH,

XUMUUYECKUE PEAKTUBBI), 000pyI0BaHKE JIA0OPAHTCKOM.

CnenuajJn3upoBaHHasi Me0e/ib H CHCTEMbI XPaHEHUs
1 | Cron naGopaTOpHBI JEMOHCTPAITMOHHBIN (C 3aIUTHBIM, XHMOCTOWKHM M TEPMOCTONKHAM
MMOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOM U OTBEAEHUEM BOJbl, CAHTEXHUKOM,
ANIEKTPUYECKUMU PO3ETKaMU, aBTOMAaTaMU aBapUMHOTO OTKIIFOUEHUS TOKA)
2 | Cron nabopaTOpHBIN AEMOHCTPALIMOHHBIN C HAICTPONKOH (C 3aIIMTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITHEM)
3 | Cron yueHndeckuil 1aOOpaTOpPHBIN, PEryIUpPyEeMbIii IO BHICOTE (C 3aILIUTHBIM,
XHUMOCTOMKUM M TEPMOCTOMKUM MOKPHITHEM, PAKOBHHOMN, OOPTUKOM TI0 HAPYKHOMY
Kparo, MOIBOJIKOM M OTBEJICHHEM BOJIbI, M CAHTEXHUKOW)/CTON YICHUIECKHIA,
pErynupyeMsblii o BbICOTE (MPUOOPETAETCs TOIBKO MPU HATUYUH CIIEHUATBHOTO
J1a00PaTOPHOT'0 OCTPOBHOIO CTOJIA) (10 KOAUUECEY 00YUaAOUUXCsl)
4 | Ctyn yYCHUYECKUH (10 Koauuecmasy o0y4aroumuxcs)
OraeTymuTenb
6 | Hocka knaccHasi/PenbcoBas cucTema ¢ KIIaCCHOW M MHTEPAKTUBHOM JTOCKOM
(mporpamMMHOe 00ecTieUeHHE, MPOSKTOP, KPEIJICHUS B KOMIUICKTE )/ HHTEPAKTUBHON
MaHebI0 (MporpaMMHOE 00ecIeYeHHEe B KOMILICKTE)
CTOJI ¢ AIUKaMHu JIJIs XpaHSHHs/TyMOO# (pabouee mecmo npenooasamenst)
Kpecno oducHoe (pabouee mecmo npenodasamens)
Jocka npoOkoBasi//locka MarHuTHO-MapKepHas
0 | Cucrema (yCTpOMCTBO) JUIsl 3aTEMHEHHS OKOH
1 | IIkad BBITSKHOM MTAHOPAMHBII
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12

IIxad mist XxpaHeHUsT YISOHBIX IOCOOUM

13

ArnTeuka YHHUBCpCaJIbHas 1JId OKa3aHHsA HCpBOfI MCHHHHHCKOﬁ IIOMOIITH

TexHH4YeCKHE CPEACTBA

MHoro(yHKITMOHAJIBHOE YCTPOHCTBO/IPUHTED

N | —

WHTepakTUBHBIA IPOrpaMMHO-aINAaPATHBIN KOMILIEKC MOOUIIBLHBINA MIIM CTAllMOHAPHBIN
(mporpammHoOe obOecrieueHne, IpoeKTop, KperieHue B komriekre)/PeiapcoBast cucrema ¢
KJIACCHOW M MHTEPAKTUBHOMU JOCKOM (IMMporpaMMHOe o0ecrieueHne, mpoeKTop, KPErieHNe
B KOMILICKTE)/MHTEPAKTUBHOM MaHE b0 (ITporpaMMHOE 00eCIIeYeHNE B KOMILICKTE)

[lepconanbHbIN KOMIBIOTEP ¢ TIepudepueit/HoyTOyK (JINLEH3MOHHOE TPOrPaMMHOE
obecrieyeHne, 00pa3oBaTeIbHbII KOHTEHT M CUCTEMA 3aIlUThI OT BPEIOHOCHOMH
nH(popMaluu, mporpaMmmHoe odecrieuenue 11 HudpoBoi 1adbopaTopu, ¢
BO3MOYKHOCTBIO OHJIAH-0IPOCa)

9J1IeKTPOHHbIE CPeACTBA 00YYeHHUA

OneKkTpoHHBIE cpeacTBa o0yueHus/MHTepakTuBHbIe TocoOus/OHMalH-KypCHI (1O
pazodenam paboueil npocpammol)

JleMoHCTpauMOHHBbIE YUeOHO-HATJISTHBIE TOCOOMSI

CrnoBapu, CipaBOYHUKH, SHIHUKIONEUS (10 XUMUYECKUM HAYKAM)

Kommiaekt HOPTPETOB BCIIMKHUX XMMHWKOB

ITocoOwust HATIAHOM DKCIIO3UIIUN

AW (DN [—

[lepuoauueckas cucteMa xumMudeckux aneMerToB /.M. MenaeneeBa

Cnenuaau3supoBaHHasi MeOeJib M CHCTEMbI XpaHeHUsl [IJIsi XUMHYECKOi 1adopaTopuu

1 | JJaGopaTopHbIli OCTPOBHOM CTOJI (ABYXCTOPOHHHM, C 3aIIUTHBIM, XUMOCTOHKHM H
TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIEM, C IMOJCBETKOU U AIEKTPUUECKUMHU PO3ETKAMH,
ITOJBOJKOM M OTBEACHUEM BOJBI, U CAHTCXHUKOM )

2 | Ctyn 1ab0opaTOpHBIN, PETYIUPYEMBIi IO BEICOTE

3 | Cron 1a00paTOpHBIN 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON U OTBEAEHUEM BOJbI, CAHTEXHUKOM,
ANCKTPUUYCCKUMHU PO3ETKAMH, aBTOMATAMH aBAPUIHOTO OTKJIFOUYCHHS TOKA)

4 | Cron nabopaTOpHBIN JEMOHCTPALIMOHHBIN C HAICTPOUKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM MOKPBITHEM)

5 | Crox ¢ siukaMu Ji71sl XpaHEeHUsI/ TyMOO#

6 | Kpecio oduchHoe

7 | OrHeTymuTeanb

JleMoHCTpauMOHHOE 000PY/I0BAHKE M MPUOOPHI )i KAOMHETA U JIA00pPaATOPHH

1 | Becnl anekTponnsie ¢ USB-nepexoHUKOM

2 | CToIuK NOABEMHBIN

3 | llentpudyra geMoHCTpallMOHHAS

4 | lllTaTuB 1EMOHCTPAIIMOHHBIN

5 | Anmapar i npoBeIeHUSI XUMHUECKUX PeaKIui

6 | Anmapar Kunmna

7 | OBauomerp

8 | 'openka yHHUBEpcaibHas

9 | Ilpubop st WILTIOCTPAIIMN 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIIUN OT YCIOBUI
OKpPY’Karollen cpebl

10 | HaGop mus siekTposii3a JeMOHCTPAITHOHHBINA

11 | TIpuGop JuIst ONBITOB IO XUMHUH C IICKTPUUCCKUM TOKOM (JTaOOPAaTOPHBIN)

12 | ITpuGop 1 OKUCIICHUS CIIUPTA HaJ MEIHBIM KaTaJIu3aTOpOM

13 | ITpubop s MoaydeHus rajJouI0aJIKaHOB JEMOHCTPALIMOHHBII

14 | TIpuGop Ju1s OJYyYECHHS pACTBOPUMBIX BEILIECTB B TBEPJIOM BHJIC

15 | YcranoBka i QuiIbTpOBaHUS MO BAKYYMOM

16 | ITpubop /uist onpeesieHrs COCTaBa BO3IyXa




17 | 'a30aHaIM3aTOP KUCIOPOAa M TOKCHYHBIX ra30B ¢ NU(PPOBOH MHAMKALMEH ITOKa3aTeIeH

18 | TIpubop uIsi WILTIOCTPAIIMK 3aKOHA COXPAHEHHUSI MACChI BEIICCTB

19 | YcraHoBKa JiIsl IEPETOHKH BEIIECTB

20 | bapomeTp-aneponn

21 | Habop miis u3ydeHus BOJOPOAHOM SHEPTETHKHU

22 | pH-MeTphI (Oononnumenvhoe sapuamusHoe 060py0osatie)
JIabopaTOpPHO-TEXHOJIO0THYECKOe 000PYA0BaAHHUE /IJIs1 KAOMHETA U JIa00pPaATOPHH

1 | ITpuGop Juisi OJYYCHHMSI TaJOMI0aIKAHOB U CIOXKHBIX (HpOB 1ad0paTOpHBII

2 | Konbonarpesareib

3 | DuekTporumMTKa

4 | bansg KOMOMHHMpPOBaHHAs JJAOOpaTOPHAS

5 | Bechl 171 ChITyYux MaTepUaioB

6 | ITpubop s MoaydeHus ra3on

7 | CnupToBka 1abopaTopHas

8 | MarauTHas Memaigka

9 | Mukpockon nu¢poBol ¢ PYKOBOJICTBOM IOJIH30BATE/IS M IOCOOHEM ISl YUAIIMXCS

10 | HaGop aj1s YMCTKHA ONTHKH

11 | Habop mocy sl Juisi peaKTUBOB

12 | HaGop mocyapl ¥ MPUHAIICKHOCTEHN Tl pabOThI C MAJIBIMU KOJTMYECTBAMH BEIIECTB

13 | HaGop npuHaISKHOCTEH JUIsl MOHTA)KA MMPOCTCHINMX TPHUOOPOB IO XUMUHU

14 | HaGop mocyibl ¥ IPUHAIJICKHOCTEH M3 IponuiacHa (MUKPOJIabopaTopHs)

JlaGopaTopHasi XMuMHYeCKasl MOCY/AA IJisl KAOMHETA U J1a00paTOpHHU

1 | KoMmiekT ko0 1eMOHCTPAIIMOHHBIX

2 | Habop npoOok pe3nHOBBIX

3 | Ilepexon CTEKISHHBIN

4 | IIpobupka Bropma

5 | IIpoOupka ABYXKOJCHHAS

6 | CoeqMHUTEND CTEKISIHHBIN

7 | 3akuM BUHTOBOM

8 | 3axxum Mopa

9 | lllnaHr CMIMKOHOBBIN

10 | KOMIUIEKT CTEKISSHHOM IOCY/IbI Ha NUIM(aX JIeMOHCTPAIIMOHHBIH

11 | Jlo3upyromiee yCTpoHCTBO (MEXaHUICCKOE)

12 | Kommiekt u3aenuii u3 kepaMuku, papdopa u dasHca

13 | Kommuiekt noxek GaphopoBbIxX

14 | KOMIUIEKT MEpHBIX KOJIO MAJIOTO 00heMa

15 | KoMIIeKT MEpHBIX KOJIO

16 | KoMmieKT MEpHBIX UJIMHIPOB IIACTUKOBBIX

17 | KOMIJIEKT MEPHBIX ITUJIWHIPOB CTEKJISHHBIX

18 | KoMmieKT BOPOHOK CTEKISHHBIX

19 | KOMIUIEKT MUMETOK

20 | KoMIUIEKT CTaKaHOB IJIACTHKOBBIX/CTEKIISTHHBIX

21 | KOMIUJIEKT CTAaKaHOB XUMHUYECKHX MEPHBIX

22 | KoMIjIeKT cTakaHYMKOB JIJIsl B3BEIIIMBAHMS

23 | KoMIIeKT CTYIOK C MeCTUKAMH

24 | HabGop mmarenei

25 | HaGop nuHIeToB

26 | Habop gamiek Iletpu

27 | TpyOka cTeKIsTHHAsI

28 | Dxcukarop




29 | Yamra xpucTaaIM3aluOHHas
30 | Iunuel TUreIpbHbBIS
31 | bropeTka
32 | IIpobOupka
33 | banka moj peakTUBbI MOJUITHICHOBAS
34 | banka moj peakTUBbI CTEKJISTHHAS U3 TEMHOTO CTEKJIA C MPUTEPTON MPOOKOM
35 | HaGop CKIISTHOK JJIsI paCTBOPOB PEAKTHBOB
36 | ITaymouka cTeKIIsIHHAS
37 | lltatuB pj1st mpoOUPOK
38 | KoMIIeKT CpesicTB [UIsl MHAMBUYJIbHON 3aIIUThI
39 | KOMILIEKT TepMOMETPOB
40 | CymmibHas TaHEeIb JIJIs TIOCY b
41 | ®unbTpoBanbHas OyMara/puiabTpsl OyMaskHbIE (OONOIHUMENbHOE 8APUAMUBHOE
obopyoosanue)
Mogaesn (00beMHBIE U IUIOCKHE), HATYPAJIbHbIE 00beKThI (KOIJIEKINH, XUMHYeCKHe
peakTHBbI) /UIsl KAOMHETA M JIa00paTOPUH
KoMmmjiekT Moeneil KpUCTAIUNIMYSCKUX PEIIETOK
Mosenb MOJICKYJIbI OelKa
Habop Ju1st MOIeIMpOBaHHSI CTPOSHHUSI HEOPTAHUYCSCKUX BEIIESCTB
HaGop ju1st MoJieTMpOBaHMs CTPOSHHUS OPraHUYECKHUX BEILIESCTB
HaGop ju1st MosieTupoBaHusi CTPOSHHUS aTOMOB U MOJICKYJT
Ha6op ju1si MoJIeTUpOBaHMS JICKTPOHHOT'O CTPOCHHUS aTOMOB
KoMiuiekT kojuieknui
KoMIIJIEeKT XUMHYECKHX PEaKTHBOB
OobopynoBanue Ja00OPAHTCKON KaOUMHETa XUMHUU
Cron ¢ smuKamMu i XpaHeHHs/ TyMOoi
Kpecno oduchHoe
Ctoi 1ab0paTOpHBIA MOSUYHBIN
CymnipHasi HaHe b JUIs TOCY bl
IlIxad mist XxpaHeHUsT YICOHBIX TOCOOUIH
Ixad mis XpaHSHNUs XUMUYSCKUX PEAKTHBOB
[Ixad mis XxpaHeHUs Ja00paTOPHOH OCYIbI/TIPHOOPOB
[lIxad BBHITSKHOM
JlabopaHTCKHii CTOJ
Ctyn 1a00paTOPHBIN, PETYIUPYEMBIH IO BEICOTE
DNEKTPUUYSCKU aKBaIUCTHUILISITOD
IIxad cymrIbHBIN
Pe3nHOBBIE IEpUATKH
KoMruiekT epieit it MbIThsl 1a00paTOPHOM TOCY/IbI
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3.2. Mu¢popmanuoHHoe obecnedeHne peaju3anu NporpaMmmMbl

JIist peanuzani POrpaMMbl JTUCIMIUIMHBI OUOJMOTEYHBI (OHJ HMEET
NIeYaTHBIC W/WJIU JIEKTPOHHBIC YICOHUKU M pa3paOOTaHHBIC B KOMIUIEKTE ¢ HUMU
ydyeOHble TocoOusi (MpU HaNWYUHM), JOMYIIEHHbIE K HCIOJB30BAHUIO TpHU
peanmzanui  00pa30BATENBHBIX MPOTPAMM  CpPEeIHEro  MpodeCCHOHATBLHOTO

00pa3oBaHys, peanu3yeMbIX Ha 0a3e OCHOBHOTO 00LIEro o0pa3oBanus’.

7 TIpukas MununctepcTsa npoceemenus Poccuiickoit ®eneparuu ot 5 Hos6ps 2024 1. N 769 «O6 yTBepxaeHnn



IIpn peanusanuu nporpamMmbl JUCLHUIUIMHBL BO3MOXXHO HCIIOJIB30BaHUE
AJIEKTPOHHBIX 00pPA30BATENbHBIX PECYPCOB, JOMYLIEHHBIX K HCHOJIb30BAHUIO MPU

peanu3anuu 00pa3oBaTEIbHBIX MPOTPAMM CPEIHETO OOIeT0 00pa30BaHUS

(enepasbHOTO MepeyuHs yueOHMKOB, JOMYIIEHHBIX K UCTIOJIL30BAHHIO NIPU peaTn3aliiy NMEIOIINX
TOCYAApCTBEHHYIO aKKpEANTANI0 00pa30BaTeNIbHBIX IPOrpaMM Ha4aIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEAHETO
obuiero o6pa3oBaHus OPraHU3aALHAMHE, OCYLIECTBIAIOIIUMHI 00pa30BaTEIIbHYIO ACSATELHOCTD, H YCTAHOBJICHHN
NIPEeIeNbHOTO CPOKA HCIIOJIb30BaHMUS UCKIFOUCHHBIX YYSOHUKOB U pa3padOTaHHBIX B KOMIUICKTE ¢ HUMH Y4eOHBIX
mocobuit» (B akTyansHON penakmmn). CchlTka Ha yKa3aHHBIHN pruKa3 aktyansHa Ha 20.02.2025 T.



4. KOHTPOJIb HW OLEHKA PE3YJIbTATOB OCBOEHHUA
OBIIEOBPA30OBATEJBHOU JUCIIUITJINHBI

KonTponp u oOIleHKa pe3yJabTaToOB OCBOCHHSA 001Ie00pa3oBaTeIbHOM
JTUCIIMILTAHBI PACKPBIBAOTCS Yepe3 TUCIUILUTMHAPHBIC PEe3yIbTaThl, HalpaBJICHHBIC
Ha ¢opMHUpoBaHUE OOHMX U TPO(PECCHOHANBHBIX KOMIIETCHIIMM M0 pasjaeiiaM
U TEMaM CoJiepKaHusl yueOHOTO MaTepHaia.

Oo6masi/npogeccuonanbHast Pasnen/Tema Tun OLIEHOYHBIX
KOMIIeTCHIIUSI MeponpusTHI
OK 01. Beibupath criocoObl perieHus Tema 1.1-1.7
3aja4u npodeccuoHanbHoi nestensHoctH | Tema 2.1, 2.2
IIPUMEHUTEIBHO K PA3JIMYHBIM KOHTeKcTaMm | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1 TectupoBanue

Tema 8.1 VYcerHbii onpoc
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, gelgeﬂne PACHCTHBIX 3a/1at
Cpe/cTBa MOUCKA, aHAJIU3a U 1.6,1.7 a0JIIO/ICHUE 32 XO/I0M
MHTEpIpeTaluyu nHGOpMaLUU, U Tema 2.1,2.2 BBITOHCHHA TPAKTHRO=
MH(POPMALIMOHHBIE TEXHOJIOTHH IS Tema 4.1, 4.2 OPHCHTHPOBAHHBIX 3a/aHHH
BBITIOJIHEHHMS 3a71a4 PO ECCHOHATBHOM Tema 5.2-54 Ipencrasnenue
JIEATENIbHOCTH Tema 6.1 PE3YJILTATOB

Tema 7.1 MPAKTHYECKHUX U

Tema 8.1 1a00paTOPHBIX pabOT
OK 04. Tera 1.7 [TpoBeneHne XUMUYIECKOTO
DddekTHBHO B3aUMOICHCTBOBATh U Tema 2.1,2.2 %ﬁﬁgﬁﬁfgﬁga
paboTaTh B KOJJIEKTHBE M KOMaH e %ZEZ ‘5‘;, 54j —

Tema 6.1 pador 1o

Tema 7.1 pasnenam AUCIUTUTMHBI

Tema 8.1 Orenka CaMOCTOATENLHO
OK 07. ConelicTBOBaTh COXPAHEHHIO Tema 1.7 EZEEJ;:ZIZIE;:;H;;;CPT
OKpYXaIoIleil cpepl, Tema 5.1 sama4 (¢ yaerom Gyymes
pecypcocOepexeHuto, NpUMeHATh 3HaHus | Tema 8.1 IpOdeCCHOHAIBHOR
00 M3MEHEHUH KJIMMaTa, MPUHILIHUIIBI
OepeKITMBOT0 MPOU3BOACTBA, 3(PPEKTUBHO HBi?Ef)?‘III){}é?{(I:/IzﬂzaﬂaHHﬁ
JIEHICTBOBATh B UPE3BhIYANHBIX CUTYAIHSIX ———
[IK 2.1. OcyuiecTBasiTh OnpeieieHue u Tema 1.2 aTTecTaluH
yCTpaHEHHUE OTKa30B B padboTe Tema 1.6
CTAaHLIMOHHBIX, TEPETOHHBIX, Tema 1.7
MHKPOMIPOILIECCOPHBIX U AuarHoctuyeckux | Tema 2.1
CHUCTEM aBTOMATHKH. Tema 4.1

Tema 7.1

Tema 8.1




