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1. OBIIASA XAPAKTEPUCTUKA INPUMEPHOI PABOYEMN
INIPOI'PAMMBbI OBHIEOBPA3OBATEJII)HOI71 JUCHHUITINHBI
«XHUMMUSA»

1.1. MecTO0 IMCHMIUIMHBI B CTPYKType 00pa3oBaTeibHOM NPOrpamMMbl
CI10

OO61meoOpa3oBaTeTbHAS JUCIUIUINHA « XUMUSD» SBIISETCS 00513aTEIFHON YaCThIO
00111e00pa30BaTEIBHOIO ITUKIIA 00pa30BaTEIHLHON MIPOrPAMMBI B COOTBETCTBUU C
®I'OC no gs oOyyaromuxcs Ha 0a3e OCHOBHOTO 001Iero o0pa3oBaHuUs
npodeccun: 43.01.09. Tlorap, koHaUTED;

43.02.15. TToBapckoe U KOHAUTEPCKOE JIETO0.

(npogeccuu/cneyuanvrocmu)

bazoBsiit ypoBeHs (Bapuanrt 2), 00b6éM: 144 yaca.
[TpuknagHO MOAYJb BKIOYAeT JaBa paszaena. Pasgen 8 «Xumus B ObITY

U TPOU3BOJCTBEHHON JIESITEIHHOCTH 4YEJIOBEKa» pealm3yeTrcss Mg BceX
npodeccuil/cCnenuaribHOCTe  METOJIOM — PEIIeHUsI  KEMCOB, CBSI3aHHBIX €
DKOJIOTHYECKON 0€30HacCHOCTBI0 M  OLIEHKOM IIOCIEACTBHUM  OBITOBOM H
MPOU3BOJICTBEHHON  JIESITEILHOCTH, COOTBETCTBYIOIIECH OTpacisiM  OyAylien
poecCUOHANILHOM ESITEIbBHOCTH 00YJarOITUXCS.

Tematuka  pazgena 9  BapbupyeTcss 1O  O0BEKTYy  Oyayien
poecCHOHANBHON AESATEILHOCTH CTYJAEHTOB — OMocdepa (KUBBIE OPraHU3MbI)
WK TexHocepa (TEXHOJIOTHUECKUE OOBEKTHI):

— JUISl YKPYTIHEHHBIX Tpynn crenuanbHocte/mpodeccuii 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xkpome crennamsHOCTH 43.02.16)
pekoMmeHayeTrcs Tematuka «VcciaemoBaHue W XUMHUYECKUH aHaIU3 OOBEKTOB
ounochepni»;

1.2. lleqtu 1 muIaHMpyeMble Pe3yJIbTAThHI 0CBOCHHS JUCHUILIUHbBI

1.2.1. lean u 3aaa4n TUCHUILJINHBI

Conepxanue mporpamMMbl 00111€00pa30BaTEIbHON JUCHUIUIMHBL « XUMUSDY
HaIIPaBJICHO HA IOCTUKEHUE CISTYIONINX HeJIei:

- dbopMUpOBaHHE CHCTEMBl XHMHYECKHMX 3HAaHMH KaKk  BakKHeHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpPA, B OCHOBE KOTOPOM JIEXKAT
KJIFOUEBbIC TIOHATHUSA, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPUH XHWMUU, OCBOCHHUE
S3bIKa HAyKW, YCBOGHHE W TIOHUMAHUE CYIIHOCTH JOCTYMHBIX O00OIIeHNN
MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJICHHWE C HCTOPUEH HUX pa3BUTHUS U
CTAHOBJICHUS,;

— dbopMHpOBaHUE W PA3BUTUE TIPEACTABICHUM O HAYYHBIX METOAAX MO3HAHUS
BCIIECTB M XWMHYECKHX DPEaKIUi, HEOOXOMUMBIX [JIsi MPUOOPETCHUS yMEHUI



OpPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHUM, MUMEIOIINX MECTO
B IIPUPOJIE, B MPAKTUUYECKOMN U MOBCEIHEBHON KU3HH,
— pa3BUTHE YMEHHUI U CIIOCOOOB JESTENBHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM
U 00BSICHEHUEM XMMHUYECKOTO SKCIEPUMEHTA, COOIOACHUEM MTpaBUil O€30I1aCHOrO
oOparieHus ¢ BEIeCTBaMHu.

3ajavyu IMCUUIIMHBI:
1)  chopmupoBaTh NMOHMMAHHE 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUCCKUX
MIPOLIECCOB M SBJICHUM B OKpYy)Kalolleh cpejie, a TakKe UX CBsI3b C IEJIOCTHOMN
Hay4YHOM KapTUHON MHpa U JPYTMMHU €CTECTBEHHBIMH HayKaMHu;
2)  pa3BUTh YMEHHUS COCTAaBJIATH (HOPMYJIbI HEOPTaHMYCCKMX W OPraHUYCCKHX
BCILIECTB, YPaBHEHUS XMMHUYECKHX  pPEaKlMil, OOBICHATH HUX  CMBICI,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,
3) chopMuUpOBaTh  HABBIKK  TMPOBEACHHS  INMPOCTEHIIMX  XHMHYCCKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIOACHUEM TMpaBUiI OE€30MacHOro
oOpallleHus C BEIeCTBaMU U JJAOOPaTOPHBIM 000PYI0BaHUEM;
4)  pa3BUThb YMCHHS HAaXOJWTh, aHAIM3MPOBATH U HCIIOJIb30BaTh MHPOPMAIIHIO
XUMHYECKOTO XapaKTepa U3 pa3IMuHbIX HHHOPMAIIMOHHBIX UCTOUYHUKOB, BKIIFOYAS
y4eOHYIO JIUTEPATYPY, HAyUHbIE MyOIMKALUA U UHTEPHET-PECYPCHI;
5)  chopmupoBaTh yMEHHS TPOTHO3UPOBATH TOCIEICTBHS CBOCH JCATEIBHOCTH
U XUMUYECKUX TMPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAS
BO3MOYKHBIE 3KOJIOTUYECKHE U COLIMATIbHBIE BO3/ICHCTBUS;
6) chopMupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHIKCHHH XUMHUCCKOW HayKh
W TEXHOJIOTUH I Pa3BUTHS COLMAIBHOW M IIPOM3BOJICTBEHHON cep C yMECHUEM
MPUBOJUTH MPUMEPHI UX TPUMEHEHUS B PA3IMYHBIX CPepax KU3HU.

1.2.2. Ilnanupyemblie pe3yJbTAaTbl OCBOCHHMS 001Ie00pa3oBaTe/JIbHOU
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue 001eoopazoBaTenbHas AUCHUIUIMHA « XUMHSD UMEET MpU
dbopmupoBanuu u pazsutun OK 1; OK 2; OK 4; OK 7 u IIK, npeacTaBieHHbIX
B aktyanuszupoBanHbix @I'OC CIIO no npodeccun/crnennanbHOCTH.
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l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O6mme!

JMCHUIIHHAPHbIE?

OK 01. Beibupats
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JInYHOCTHBIE Pe3yJbTAThI I0JKHBI OTPAKATH B YACTH:
TPYAOBOT0 BOCHMTAHMS:
— TOTOBHOCTh K TPYyIy, OCO3HaHHE IIECHHOCTH MacTepCTBa,

TPYIOJIO0HE;

— TOTOBHOCTh K aKTUBHOMN JESATCIIEHOCTH
TEXHOJIOTUYECKOH ¥  COIMAIbHOW  HAIPaBJICHHOCTH,
CIIOCOOHOCTh WHUITUHPOBATH, TUTAHUPOBATH u

CaMOCTOSITENILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD;

— HHTEpecC K pa3IuuHbIM cdepaM IpodeccHoHaTbHON
NesTeIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpoQeccCuu M pearn30BbIBATH COOCTBEHHBIC
KU3HEHHBIC TUTaHBI;

— TOTOBHOCTH M CHOCOOHOCTH K 0OOpa3oBaHHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.

MeTanpeaMeTHbIe pe3yJbTaThl J0JKHbI 0TPAXKATH:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMU

NO03HABATEJIbHBIMM JIelCTBUSIMU:

a) 6a30BbIe JIOTHYECKHE TeiiCTBUSA:

—  CaMOCTOATENbHO (HOPMYITHPOBATE M AKTYAJIU3UPOBATH
pobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBIH NMPU3HAK WK OCHOBAHHS

JMcuMIVIMHAPHBIE Pe3YyJIbTATHI H J0JIKHBI 0TPAXKATh:
IIP6 01. chopmMupoBaHHOCTH  NPEACTABICHHHA: O
XUMHUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa, pPOJM XHMHHM B [O3HAHUU SBICHUU MPUPOIBI, B
(GOpMHUPOBAHUHM MBIIUICHUS] W KYJIbTYpPbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW  TPaMOTHOCTH,  HEOOXOIWMOW  Ans
pemieHusT  MPaKTUYECKUX  3aJad M DKOJIOTHYECKHU
000CHOBAaHHOTO OTHOIIEGHUSI K CBOEMY 3J0POBBIO H
MPUPOAHON CpelE;

IIP6 02. BnasieHre CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpast
BKJIFOYACT: OCHOBOIIOJIATAIOIMINE TOHATUS (XUMHUYECKUM
BIIEMEHT, aTOM, JJICKTpOHHass 000J0YkKa aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMUTATM  aTOMOB, HWOH,  MOJIEKYJa,
BAJIEHTHOCTb, 31EKTPOOTPULATENBHOCTb, CTEINEHb
OKHCIIEHUs, XUMHUYECKas CBs3b, MOJIb, MOJSIpHAsh Mmacca,
MOJIIPHBIA 00BEM, YIIEPOAHBINA CKeNeT, (yHKIHMOHATbHAS
Tpynna, paaukan, H30MEpHsi, U30MEPbl, TOMOJOTHYECKUM
psn, TOMOJIOTH, YIIEBOAOPOIBI, KHCIIOPO- u
a30TCO/IEpXKAIINE COEAUHEHUs], OMOJOTUYECKU aKTHUBHBIC
BelecTBa (YrJIeBOMbI, KHUPHI, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIMHECHHUS,
KPUCTAJUIMYECKasi PEeIIeTKa, TUIbl XWMHUYECKUX peaklui

! O6mue pe3yabTaThl OCYLIECTBISIOTCA B COOTBETCTBUM C JIMYHOCTHBIMU M MeTanpeaMeTHbIMK pesynbratamu ®TOC COO (TIpukas Muno6pHayku Poccun ot 17.05.2012 Ne 413

(penaxiust ot 27.12.2023 1.), B GOpMUPOBAHUHN KOTOPHIX YUacTBYeT 00meo0pa3zoBaTesibHas JUCIIUILTHHA.

2 [lucuuIIMHApHBIE PE3YJBTATHI OCYIIECTBISIOTCS B COOTBETCTBUM ¢ TPEOOBAHUAMH K TIPEMETHBIM pe3yibTaTam 6aszoBoro yposHs (I1P6), yeranosnerusimu ®TOC COO (Tlpukas

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.), ¢ coXpaHEHHEM HCXO/IHOH HyMepalyy.




JUTSL CpPaBHEHMSI, KJIacCU(UKAIMK U 0000IICHIS;
OTIPEACIIATH LETH ACSITeILHOCTH, 33/IaBaTh MapaMeTPhl U
KPUTEPUU UX TOCTUKECHHUS;
BBISIBJISITH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBIICHUSIX;
BHOCUTh KOPPEKTHBBI B JICATEIHHOCTh, OIEHUBATH
COOTBETCTBHE PE3yJIbTAaTOB ILEJSAM, OLEHUBATh PHUCKHU
MOCJIEICTBUN ACATCIBHOCTH;
pa3BUBaTh KPEATHBHOE MBIIUICHUE
KU3HEHHBIX MPOOIEM.

IPOTUBOpEUHs] B

IIpU  pELICHUU

0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJaJICTh HAaBBIKAMH  y4eOHO-HCCJICI0OBATEIbCKON |
MPOEKTHOW  JIEATEJIBHOCTH, HABBIKAMH pPa3pelIeHUs
pooem;

BBISABJIISATH MIPUYINHHO-CJICACTBCHHBIC CBs3H1 u

aKTyaJlu3UpoBaTh 3aJady, BbIABUIaTb TUIIOTE3Y €€
pelleHys], HaXOIUThb AapryMEHThl Ul JI0Ka3aTelbCTBa
CBOWX YTBEPXKICHWH, 3a7aBaTh MapaMeTpbl U KPUTEPHU
peleHus;

aHAJIM3UPOBaATh IOJyYCHHbIE B XOJ€ pEIIeHHs 3aJadu
pe3yJIbTaThl, KpUTUYECKU OLEHUBATh UX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

yMETh TE€PEHOCUTh 3HAHHUA B II03HABATEIbHYIO U
MIPaKTUYECKYIO 00JIaCTH KU3HEEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX
oOJacreii;

BBIIBUTaTh HOBBIE HJIEH, TIpe/iaraTb OpPUTHHAJIbHbIC
MOJTXO/IBI M PEIICHHS,
CTaBUTb  MNpOOJEMbl U
aJIbTePHATUBHBIC PEILICHHUS.

3alaud,  JIOMYCKAaIOIINUe

(OKHCITUTENIBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, PEAKIIMM HOHHOr0 OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEAJICKTPOJIUTHI, ANEKTPOIUTHYECKAS
JIUCCOITMAINSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peaKIuu, XMMHUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpUS XHMHYECKOTO CTPOCHHS OPTaHHMYECKHX
BeuiectB A.M. bBytnepoBa, Teopusl 3IEKTPOIUTHUECKON
nucconuanuu, nepuoandeckuid 3akon .M. Menneneesa,

3aKOH COXpaHEeHHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3bIK XUMHUH, (DAKTOIIOTUYECKUE CBEICHHS
0 CBOWCTBax, cocTaBe, TOJIYYeHHH U 0Oe30macHOM
UCTIOJIb30BaHUHU BOKHEHIIINX HEOPraHMYECKUX u
OPraHWYECKHX BEIIECTB B OBITY U  MPAKTHYECKOU
JESITETILHOCTH YEIIOBEKa,

P66 03. chopMUPOBAHHOCTH  YMEHUH  BBISIBIISATH
XapaKTepHble TIPU3HAKA W  B3aUMOCBS3b  H3YUCHHBIX

HOH?ITI/IP'I, INPUMCHATH COOTBETCTBYIOIIUC IIOHATHUA IIPpU
OIMHUCaHWMU CTPOCHUA U CBOMCTB HCOPTaHUYECCKUX U
OpraHU4YCeCKUX BCHICCTB H HX HpeBpaH.[eHHfI; BBISIBJISITH

B3aUMOCBSI3b XHMHMUYECKMX 3HAHWM C TIOHATHUSIMH H
MPEACTABICHUSIMU IPYTUX €CTECTBEHHOHAYUYHBIX
MPEAMETOB;

IIP6 04. chopMHUPOBAHHOCT, YMEHHH HCIONB30BAThH

HAaUMEHOBAHMSI XUMHUYECKUX COECTUHEHUIN MEXIYHapOIHOTO
COI3a TEOPETHYECKOW M NPUKIAJHOM XUMHU U
TPUBUAIbHBIE Ha3BaHUS BaXXHEHIIMX BEIIECTB (ITHIIEH,
alleTWIeH, TIUIepuH, QeHos, QopManbaerua, YKCycHas
KHMCIIOTa, TIUIMH, YrapHbIN ra3, yrJIeKUCIbIi ra3, aMMHaK,
raiieHasl M3BECTb, HEralleHas W3BECTb, IIUThEBAas CoJla U
JIpYTHX), COCTaBIATH (OPMYJIbl HEOPraHMYECKUX U
OpPraHMYECKUX BEIECTB, YPABHEHUS XUMUYECKUX PEAKIIUM,
OOBSACHATP HUX CMBICK; TOATBEPXKAATh  XapaKTEpHbIE
XUMHUYECKHE CBOMCTBA  BELIECTB  COOTBETCTBYIOIIMMHU
HKCIIEPUMEHTAMU U 3alMCSIMH YpPaBHEHHH XHWMHUYECKUX




peaKuuii;

IIP6 05. cdhopMHPOBAaHHOCTh YMEHHUW YCTaHABIWBAThH
MPUHAJIC)KHOCTh M3Y4YEHHBIX HEOPraHUYECKHUX u
OpraHMYECKHUX BEIIECTB K OIpeleJeHHbIM KjlaccaM H
rpynnaM COEIMHEHHWH, XapakTepu3oBaTb HX COCTaB W
Ba)KHEHIIIMEe CBOWCTBA; ONPEACNATh BUABl XHUMHUYECKUX
CBsI3ei (xoBaneHTHas, HMOHHAs, MeTaJUTM4ecKasi,
BOJIOPOJIHAS), TUIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIACCU(UITUPOBATH XUMUYCCKUE PEAKIIHH;

I1P6 07. chopmMupOBaHHOCTH YMEHUI MPOBOIUTH PACUETHI
0 XUMHUYECKHUM (QopMyjaM M YPaBHEHHSIM XUMHUYCCKUX
peakiuii ¢  HCIOJNb30BAHHEM  (PU3UYECKUX  BEJIUYUH,
XapaKTEPHU3YIONINX BEIECTBA C KOJIUYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMalibHbIE YCJIOBHSI) Ta30B, KOJIWYECTBA
BEIIIECTBA; HCIIOJIb30BATh CUCTEMHbBIC XMMHYECKHUE 3HAHUS
JUISL  TIPUHSATHS  pEHIeHUH B KOHKPETHBIX KHU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM.

OK 02. Mcnonb3oBaTh
COBPEMEHHEIC
CpeICTBA MOUCKA,
aHaJIN3a U
UHTEPIIpETALUU
uH(pOopMaluu U
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
npodecCuOHATbHON
e TEIbHOCTH

JIn4yHOCTHBIE Pe3yJIbTaThI JOIAKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

— c(pOpMUPOBAHHOCTb MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM U OOIIECTBEHHOW MpPaKTUKHU, OCHOBAHHOTO Ha
JUajgore  KyJlbTyp, CIHOCOOCTBYIOLIETO  OCO3HAHMIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

— COBEpPIICHCTBOBAaHME  SA3BIKOBOM W  YHUTATEIIBCKOMN
KyJIbTYpbl Kak CpEICTBAa B3aUMOACHUCTBHUA MEXIY
JIIOJIbMU U TTIO3HAHUS MUPA;

— OCO3HaHWE  IEHHOCTM  HAy4yHOM  JIeATelIbHOCTH,
TOTOBHOCTb OCYIIIECTBIISATh IIPOEKTHYIO U
HCCIIEIOBATENbCKYIO NEATENbHOCTh UHAUBUIYAIBHO U B
rpymnrme.

MertanpeaMeTHble pe3yJbTaThl J0KHbI OTPAKATH:

Osuanenue YHHUBEpPCAIbHBIMH y4eOHBIMU

NMO3HABATEJbHbIMU 1eHICTBUAMM:

JucnumiinHapHbeie  (IpeaMeTHbIe)  pe3yabTaTbl M
JAOJIKHBI OTPaKATh:
ITP6 06. BnageHWe OCHOBHBIMH METOAAMHM HAy4YHOIO

MO3HAHUS BEIECTB M XUMHUYECKHUX SIBICHUM (HaOmaroJeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJIEITMPOBAHUE);

ITP6 07. chopmHupoBaHHOCTH YMEHUH MPOBOIUTH PACUETHI
0 XMMHUYECKMM (opMylTaM U YpPaBHEHUSAM XHUMHYECKUX
peakuuii ¢  HCIOJb30BAHMEM  (PU3WYECKUX  BEJIMYUH,
XapaKTepU3YIOIUX BEIIECTBA C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJibHbIE YCJIOBHSI) Ta30B, KOJIWYECTBA
BEIIIECTBA; HCIOJIb30BaTh CHUCTEMHbBIE XMMHYECKHE 3HAHHS
JUIS  TIPUHATHS PEUICHHH B KOHKPETHBIX IKH3HEHHBIX
CUTYallUsIX, CBI3aHHBIX C BEUIECTBAMH M UX MPUMEHEHHEM;
IIP6 08. chopmMupoBaHHOCTHP yMEHUH IUIAHUPOBATH W
BBIMOJIHATh XMUMUYECKUHA OSKCIEPUMEHT  (IIpeBpalleHHs
OpraHMYECKUX BEIIECTB IpU HArpeBaHUH, IOJIyYEHHE
ATUJICHA M U3YyYEHHE €ro CBOWMCTB, KAYECTBEHHBIE PEaKIMH




B) padorta ¢ undopmManmeii:

— BJaJAC€Thb HaBbIKaMH  IIOJYUCHUA I/IH(bOpMaI_[I/II/I us3
HMCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIIbPHO
OCYHICCTBJIAATL IOUCK, aHaJIu3, CHUCTCMATHU3alWUI0 U

UHTEpIIpETalii0 UH()OPMAIUK PA3IUYHBIX BHIOB U
(dhopM mpeIcTaBICHHUS,

— co37aBaTh TEKCTHl B PA3IWYHBIX (hopMaTax C Y4eTOM
Ha3Ha4YCHUsT HMHGOOPMALMK W II€JICBOH  AyJIUTOPHH,
BBIOMpas ONTUMAIBHYIO (OpPMY TMpENCTaBICHUS H
BU3yaJIM3allNHY,

— OIICHMBATh JIOCTOBEPHOCTb, JICTUTUMHOCTb
nHpOpMAINY, €€ COOTBETCTBHE MPABOBBIM U MOPAIHHO-

Ha aJbJETU/Ibl, KpaxMall, YKCYCHYIO KUCJIOTY; JACHATypalus
OENKOB TMpU HAarpeBaHUU, LIBETHHIE pEAKIMH OEIKOB;
MPOBOJIUTH PEAKLUUU MOHHOTO OOMEHA, OINPEACNSTh CpPeLy
BOJHBIX PACTBOPOB, KaueCTBEHHBIC peakIMH Ha Cyiab(ar-,
KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS; pellaTh
SKCIEPUMEHTAJIbHBIE 3alaud 1o TemaMm "Metamibl" u
"Hemetainnbl") B COOTBETCTBUM C IIPAaBWJIAMU TEXHUKU
Oe3omacHOCTM TpU  OOpalleHUHd C  BEIIeCTBaMU U
mabopaTOpHBIM 000PYIOBAHUEM; MPEACTABIIATH PE3yIbTAThI
XMMHUYECKOTO 3KCIepuMeHTa B (hopMe 3alucu ypaBHEHHIA
COOTBETCTBYIOIIUX PEAKIUH U (HOPMYJIUPOBATH BBIBOIBI HA
OCHOBE ITHX PE3yJIbTaTOB;

STUYECKUM HOPMAM; IIP6 09. chopMUPOBAHHOCTH YMEHHUS aHAIU3UPOBATH
— BIAQJETh HAaBBIKAMH  pACIIO3HABaHUS M 3al(uThl | XUMHYICCKYIO MHOPMAIKIO, TONYYaeMyl W3  PasHbIX
MHMOPMAIHH, MH(OPMALIMOHHOM 6esonacHocTy | HCTOYHHKOB  (CPEACTB  MaccoBod  MHGOpPMAalUH, CETh
JTNYHOCTH. WuTtepHeT u apyrue).
OK 04. DdpdextnBHO | JINYHOCTHBIE Pe3yJIbTATHI JOJKHBI 0TPAKATH B YACTH: JNucuMiminHapHble  (MpeaMeTHbIe)  pe3yJbTaTbhl U

B3aMMOJICIICTBOBATh U
pabortath B
KOJUJIEKTHUBE U
KOMaH/Ie

IpaIaHCKOI0 BOCIIUTAHUA:
— TOTOBHOCTH BCCTH COBMCCTHYHO ACATCIIbHOCTD B
HHTEpPCCAX I'paKAaHCKOTI'0 06H.[CCTB3;

— yMEHHE B3aMMOJEHCTBOBATh C COIIMAJIbHBIMH
WHCTUTYTaMU B COOTBETCTBHHM C UX (QYHKIUSIMU U
Ha3HaAuYCHHUEM.

MeTanpeamMeTHbie pe3yabTaThbl J0JKHbI OTPAKATD:

OBiaseHue YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU

JeHCTBHSIMMU:

0) coBMecTHas 1eSITeJIbHOCTD.
— TIOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHIHON 1
WHIUBUAYAIBHON paboThI;

— MpUHUMATH nenau COBMECTHOM JIeSITETbHOCTH,
OpraHu30BbIBaTh UM KOOPAUHUPOBATH JIECUCTBUS IO €€
JOCTHIKEHHUIO: COCTaBIISITh M1a” JIeHCTBHH,

pacnpeacisitb pojii € YyUCTOM MHEHUN Y4aCTHHUKOB

JAOJIKHBI OTPAKATH:

IIP6 08. chopmMupoBaHHOCTH yMEHUHW IUIAHUPOBATH W
BBITIONHATh XMUMHUYECKHH OKCHEpUMEHT (TpeBpalleHus
OpPraHWYeCKHUX BENIECTB IIPH HArpeBaHWHU, TIIOJyUCHHE
ATUJICHA M U3YyYEHHE €ro CBOWMCTB, KAYECTBEHHBIE PEAKIMH
Ha alpJETH/IbI, KpaXMaJl, YKCYCHYIO KHCJIOTY; JeHATypaIus
OENKOB TMpU HArpeBaHUU, IIBETHBIE pEAKIMH OEIKOB;
IPOBOANUTH PEAKIMM HOHHOIO OOMEHa, OMNPENENATb CPexy
BOJHBIX PACTBOPOB, KaueCTBEHHBIE peaKIMHu Ha Cyrab(ar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHUSI; PelIaTh
AKCIIEpUMEHTANIbHBIE 337aud 1o TemaMm '"Mertamisl"
"Hemerannel") B COOTBETCTBUM C MpaBWJIAaMU TEXHUKU
O0e3omacHOCTM TpU  OOpalleHud C  BEIIeCTBAaMH U
1abopaTOPHBIM 000PYIOBAHUEM; MPEACTABIATH PE3yIbTaThI
XUMHUYECKOTO JKCTepuMeHTa B (hopMe 3alucu ypaBHEHHMA
COOTBETCTBYIOIUX PEAKIUi B (OpPMyINpOBaTh BHIBOABI Ha
OCHOBE 9THX PE3YJIbTaTOB.




00CYXKIaTh pe3yNIbTaThl COBMECTHOM paboTHI;

— KOOPJAMHHMPOBATH M BBHINOJHATH PAbOTy B YCIOBUSX
peanbHOTO, BUPTYaJIbHOTO W  KOMOWHHUPOBAHHOTO
B3aHMOJCHCTBUS;

—  OCYUIECTBJIATH MO3UTUBHOE CTPATETHMYECKOE IOBEICHUE
B Pa3lIMYHBIX CHUTYyalUsAX, MPOSBISATH TBOPYECTBO U
BOOOpaXkeHue, ObITb UHUIIMATHUBHBIM.

Osiajnenue YHUBEPCAJIbHBIMHA

JeHCTBUSAMM:

I) IPUHATHE ce0sl U APYTUX JIIOdei:

— IPUHUMATh MOTHBBI U APTyMEHTHI IPYTUX JIOACH IpHU
aHaJuM3€e Pe3ybTaTOB AEATEIIbHOCTH;

— TIpU3HaBaTh CBOE MPABO W MpaBO JPYTrUX JIOACH Ha
OIIIMOKHU;

— pa3BHBaTh CIIOCOOHOCTh ITIOHUMATh MHUP C ITO3HUIUH
JIPYroro 4ejJ0BeKa.

peryJisiTUBHbIMH

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpYKaroIllen Cpeibl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
M3MEHEHUH KIIMMara,
TIPHHITAITBI
OepexIINBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATE B
Ype3BBIYANHBIX
CUTYAITUSIX

JIMYHOCTHBIE Pe3yJbTAThI A0/KHbI OTPAXKATH B YACTH:

IKOJIOrH4€CKOr0 BOCIIMTAHUA:

— cpopMUPOBAHHOCTH 9KOJIOTHYECKOM KYJIbTYpHI,
IMIOHUMAaHUe BIIUSHUSA COIAATLHO-PKOHOMHYCCKUX
MPOLIECCOB HA COCTOSHUE MPUPOAHOM U COLMAIBHOU
Cpenbl, OCO3HAHHE rI100aJI5HOTO xXapakrepa
AKOJIOTHUECKUX MPOOIIEM;

— IUIAaHUPOBaHUE M  OCYILECTBIICHUE
OKpY)Kalolllel Ccpee Ha OCHOBE
YCTOWUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

— QAKTHUBHOE HEMNpUsATUE JEHCTBUM, NPUHOCALIUX Bpexd
OKpY>Karolleu cpere;

— yYMEHHE MPOTHO3UPOBATH
JKOJIOTUYECKHE MOCICACTBUS
JEWCTBUH, TPEIOTBPALIATh HX;

— pacIIUpEeHHE ONbITa JESTEIbHOCTH
HaIpaBJI€HHOCTH.

NEeUCTBUIL B
3HAaHUA 1elei

HeOJIaronpusiTHeIE
IpeaNpUHIMAEMBIX

JKOJIOTUYECKOU

JucuMiuinHapHble  (IpeaAMeTHbIe)  pe3yiabTaTbl M
JAOJI’KHBI OTPAKATH:
IMIP6 01. copMUPOBAHHOCTb  MPEACTABIECHUN: O

XMMHUYECKON COCTABIAIOLIEN €CTECTBEHHOHAYYHOW KapTUHBI
MHUpa, POJIM XUMHUU B IIO3HAHUU SBJICHUM MPHUPOIBI, B
(GOpMHPOBAHUN MBIIUIEHUS W KYJIbTYphl JIMYHOCTH, €€

(GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOIWMOW s
pelieHusT  MPaKTUYeCKHX  3aJad U IKOJOTHYECKHU
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO H

MIPUPOAHON Cpenie;

ITP6 10. chopmupoBaHHOCTH YMEHHUI COOMIOIATH MpaBUiIa
HKOJIOTHYECKH IIeTIECOO0Pa3HOTO TIOBENEHUS B OBITY H
TPYAOBOM JIEATENBHOCTH B LEJNAX COXPAaHEHHUS CBOETO
3I0POBbSI M OKPYXKArOLIEH MPUPOJHON CpeIbl; YYUTHIBATH
OMAaCHOCTh  BO3JEHCTBMS ~ HA  JKUBbIE  OPTraHU3MBI
OTIpPENIeICHHBIX BEIIECTB, MOHWMAsi CMBICT TIOKa3aTes
npeJenbHON JOMYCTUMON KOHIIEHTPAIUH.




MeTtanpeameTHble pe3yJabTaThl J0JKHbBI OTPAXKATh:
OBaanenue YHUBEPCAJIbLHbIMHU yueOHbIMU
NMO3HABATEJIbHBIMU J1€HCTBUAMM:

B) pabora ¢ ungopmanmeii:

UCTIONIb30BATh cpenctBa  MHGOPMAIMOHHBIX u
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTMH B PCIICHUHU
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aI[MOHHBIX
3agad ¢ coOnojgeHreM TpeOOBaHU  3PrOHOMUKH,
TEXHUKH 0€30IacCHOCTH, TUTUEHBI, PECypcocOepeKeHusl,
NPABOBBIX M 3TUYECKUX HOPM, HOPM HH(OPMALMOHHOM
0e30MacHOCTH.
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2. CTPYKTYPA U COJAEPXAHHUE OBIIEOBPA3OBATEJIBHON
AU CHUTIJIMHBI «XUMMUSA»

2.1. O0beM TUCHUILIMHBI U BUJbI Y4eOHO# padoThI

Bua yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTe/IbHOM NPOrpaMMbl THCHUIINHBI 144
Conepixanue y4yeOHOro MaTepuasa 96

BT. U.:

TEOPETUYECKHE 3aHATHS 43
MPAKTUYECKHUE 3aHITUS 27
nabopaTOpPHBIE 3aHATHS 18
KOHTPOJIbHBIE pabOTHI 8

IIpodeccnoHaIbLHO OpHEHTHPOBAHHOE cojep:KaHHe (Coaep:KaHue

3 30
NMPHUKJIATHOT0 MOIYJIA)
BT. 4.
TEOPETHUUECKHUE 3aHITH 10
IIPAKTUYECKUE 3aHATUS 14
71a00paTOpHBIE 3aHATHUS 6
KoHcynpTanuu k 3x3aMeny 12
ITpomexyTounas arrectamus (IK3aMeH) 6

3 TlpodeccHoHanbHO OPUEHTHPOBAHHOE COJAEPKAHME MOKET OBITH pacHpeneleHo Mo pasjenaM (TemMam) Ml
CKOHIICHTPUPOBAHO B pa3zzene [IpuxinaaHon Moayb.
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE U CHUTTHHBI

HaumenoBanue Conep:kanue y4eGHOro Marepuasa (OCHOBHOE H NMPodeccHOHAILHO OpHeHTHpoBanHoe)*, | O0bém | @opMupyeMble
Pa3eioB U TeM J1abopaTopHbIe U MPAKTHYECKHE 3aHATHSI, MPUKJIATHOIH MOIY b 4acoB | KOMIETEHIHH
1 2 3 4
Cojaep:xaHue yueOHOro MaTepuaJa 96
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHUH 24
Tema 1.1. Copnepxxanue yueOHOro MaTepuaJa 2 OK 01
OCHOBHBIC XUMHYCCKHE | XUMHUYECKHH  deMeHT. AToM. SIapo aroma, HM30TONBL.  DIEKTPOHHAas  00O0JIOYKA.
IOHATUSL U 33KOHBI, | DHEpreTHYeCKUe YPOBHH, OAYPOBHH. ATOMHBIC OpOHTAIH, S-, P-, 0- anemeHThl. OCOOCHHOCTH 1
CTPOCHHUC aTOMOB |pacrpeie/IeHUs! JJIEKTPOHOB 110 OpOUTANIIM B aroMax 3JEMEHTOB IMEPBBIX YETHIPEX NEPUOIOB.
XMMHUYECCKHX OnexktpoHHas KoHpuUrypauus aroMmoB. OCHOBHbIE XUMHUECKUE 3aKOHBI
JIICMCHTOB IIpakTHYecKkne 3aHATHS
[Ipaktuueckas padora Nel. «OCHOBHBIE KOJWYECTBEHHBIC 3aKOHBI B XMMHH M PAaCUYEThl IO
YPaBHEHHSIM XUMHUYECKHX PEAKLIUIN.
OTtHocuTeNnbHBIE aTOMHAs U MOJEKyJsipHas macchl. MomsipHast macca. KonndecTBo BemecTsa. 1
MaccoBast fo1s BeuwiectBa. 3akoH ABoraapo. MomsipHblii 00beM ra3zoB. OTHOCUTEIbHAS
TUTOTHOCTB T'a30B. PacueTs! 0 ypaBHEHUSIM XUMHUYECKUX PEAKIIHHA C UCIIOIb30BAaHHEM MacCOBOM
JI0JIM BElIeCTBa, 00beMa (HOpMaJibHbIE YCIIOBHSI) 'a30B, KOJUYECTBA BELIECTBA
Tema 1.2. Copnepxxanue yueOHOro MaTepuasia 2 OK 01
[Tepunoguueckuii 3axkoH | [IpakTHYecKHe 3aHATHS OK 02
n Iepuonaeckas ITpakTuyeckas pabota Ne2. «M3ydyeHne nepuoJIuUecKux 3aKOHOMEPHOCTEH M MX B3aUMOCBS3U
CHUCTCMa  XHMHUHCCKHX |co cTpoeHHEM aTOMOBY.
onementos  Jl. W |[lepuonmueckas cuctema xumudeckux snementos J.M. Menseneesa. CBsi3b MEpHOIHIECKOTO
Menneneesa, nx CBA3D |3axona n [leproiMuecKoi CHCTEMBI XMMUIECKUX 3JIEMEHTOB C COBPEMEHHOI TeopHel CTPOeHHS 2
¢ COBPECMCHHOM | 370MOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHYECKHX DJIEMEHTOB, 00Opa3yeMbIX HMH
Teopuen CTPOCHHA | pocThIX M CIIOXKHBIX BEIIECTB IO IPyMaM U nepuogam [leproandeckoil cucTeMbl. 3HaYCHHE
aToMOB MEPUOIMYECKOTO 3aKOHA M CHUCTEMbl XUMHUYecKux anemeHToB J[.M. MenzaeneeBa B pa3BUTHU
HaYKH.
YcTaHOBIIGHHE CBS3M MEXKIY CTPOCHHEM AaTOMOB XMMHUYECKHX DJIEMEHTOB M NEPUOJUYECKUM

# O6pasoBarenbHas OpraHu3alys BIIPABE CAMOCTOSTENBHO OMPEJENATh MOCIEN0BATENLHOCTE U3YUEHHUS PA3/IENoB U TEM, BXOJAAIIMX B HUX, & TAKIKE TIEPEPACTIPENENAT KOJTMUECTBO
4acoB JUIl OCBOCHHS OOYYalOIIMMHUCS y4eOHOro MaTepHaia, C Y4eTOM JIOTHKH (OPMHUPOBaHMS IUCLUUILIMHAPHBIX PE3YJIbTaTOB, OOMMX W NpodeccHOoHaTbHBIX KOMIETEHINH,
MEXXIPEIMETHBIX CBSI3€H C IPYTrMMH JUCIUIIIMHAMHU 00111e00pa3oBaTeIbHOTO U 00menpodecCHOHATBHOr0 IMKIOB yuebHoro miana OIT CIIO.
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U3MEHEHUEM CBOMCTB XHMMHMYECKMX OJJIEMEHTOB M HX COCIUHEHHH B COOTBETCTBHM C
I0JIOKEHUEM [Tepnognueckon CUCTEMBI. Pemenne IIPAKTUKO-OPHUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUi Ha XapaKTepU3alUI0 XUMHUYECKUX 3JIEMEHTOB «Mertanueckue /
HEMETAJJINYECKUE CBOMCTBA XUMHUYECKHX JJIEMEHTOB B COOTBETCTBHUU C HUX JJIEKTPOHHBIM
CTPOCHHEM M IIOJIOKEHUEM B IEPUOJMYECKOW CHUCTEME XUMHUYECKHX diemeHToB [I.H.
Meunneneesay

Tema 1.3. Copaepxxanue yueOHOro MaTepuasa OK 01
Crpoenune BemiecTBa u Crpoenue BemecTBa. XHMHYECKass CBs3b. Buabsl XuMudeckod CBA3M (KOBaJieHTHas
NpUpoJia XMUMHYECKOH | peronspHas U HOJSAPHAs, HOHHAS, METaIHUecKas). MexaHu3Mbl 00pa3oBaHUs KOBAICHTHON
cBsi3.  MHOroo0pasue | xymuaeckoii cBsi3 (0OMEHHbIIH M JOHOPHO-AKIIENTOPHBIH). BogopoaHas cBsi3b. BaneHTHOCTD.
BCIIECTB DJIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. IOHBI: KATHOHBI U @HUOHBI
IIpakTHYeckne 3aHATHSA
[TpakTueckas pabota Ne3. «CtpoeHue BelecTBa U MPUPoia XUMUUECKOM CBSI3N».
JeMoHCTpanusi Mojzenell KPUCTAUIMUYECKUX PEIIeTOK: MOHHOU (XJIOpHJ HATpusi), aTOMHOU
(rpadut u anmasz), MOJNEKYISIPHOUN (YIIEKUCIBIN ra3, HOJ), METAJUTMUECKON (HaTpuid, MarHuw,
Menb). PeleHne mpakTHYecKuX 3aJaHuii Ha COCTaBJICHUE JIEKTPOHHO-TpaguuecKux (hopmyi
3J1IeMEeHTOB 1—4 nepruo0B
Tema 1.4. Copnepxxanue yuyeOHOro MaTepuaJia OK 01
Knaccugukanus, Knaccudukanus HeopraHuyeckux BemlecTB. HoMeHKaTypa HEOPraHWYeCKHMX BEIIECTB OK 02
u HOMEHKIIaTypa | (OKCHABI, THAPOKCHIBI, KHUCIOTHI, CONH). BemiecTBa MOJEKYISIPHOTO W HEMOJEKYISPHOTO
HEOPraHUYECKUX CTpoeHHs. ArperatHble COCTOSHUS BellecTBa. Kpucramnueckue v amMopgHbIE BEIIECTBA.
BEIIECTB 3aKOH TIOCTOSTHCTBA COCTaBa BEUIECTBA. THUMBI KPUCTAUIMYECKUX PEHIETOK (aTOMHas,

MOJIEKYJISIpHAsi, HMOHHAas, MeTaJUIMuecKas). 3aBHCHUMOCTb CBOWMCTBAa BEILIECTB OT THUIA
KPUCTAJUIMYECKON pEIIETKH

HpaKanecm[e 3aHATHSA

[Tpaktuyeckas padora Ned. «HomeHKIIaTypa HEOPraHMUECKUX BEIIECTBY.

Pemenne mnpakTHUeCcKHX 3aJaHUil MO KilaccU(PUKAIMM, HOMEHKJIATYpe U XUMHUYECKUM
dopMynaM HEOPraHMYECKHX BEILIECTB Pa3IMYHBIX KIJIACCOB (YrapHbIM Ta3, yrJIEKHCIBIN Tas,
aMMHUak, raieHasl U3BeCTb, HeralieHasi U3BeCTb, IUThEBAs COAA U JIPYTUX): Ha3BaHUsI BEIIECTB
no mexayHapoaHoi (MIOITAK) unu TpuBHaiibHOW HOMEHKIIATYpE M COCTaBlIeHHE (HOpMYIIBI
XUMHYECKHX BEIIECTB, OINpeAeieHre MPUHAAJISKHOCTH K Kkiaccy. Ilouck mHbopmanuu mno
Ha3BaHWAM, MJeHTU(UKaTopaMm, CTPYKTypHBIM  (opMmyrnam. AHaIN3  XUMHYECKOH
uH(pOopMalni, MOTy4yaeMOl U3 Pa3HbIX HCTOYHHUKOB (CpelCTB MaccoBOoW MH(pOpMalUH, CETh
WurtepHet u npyrue)
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Tema 1.5.
Tunel
peaxkuuii

XUMHUYCCKUX

Coaep:xanue yueOHOTro MaTepuaJia

Xumnueckas peakuus. Knaccudukauus um THIIBI XMMHYECKMX peakUUil B HEOPraHWYECKOH U
OpPraHMYECKON XMMMH. 3aKOHbl COXPAHEHHS MacChl BEILECTBA, COXPAHEHUsI U IPEBPALICHUS
JHEPruu TIpU XHMHYECKUX peakuusax. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIUU
(YpaBHEHMSI OKUCIIEHUSI-BOCCTAHOBJICHUS, CTENIEHb OKUCIIEHUSI, OKUCIIUTENb U BOCCTAHOBUTEID,
IIPOLIECCHI OKUCIICHHSI U BOCCTAHOBJICHUS, BA)KHEUIINE OKUCIUTEIN U BOCCTAHOBUTENIH, METOJ
AJIEKTPOHHOTO ©OanaHca, 3JIEKTPOJIM3 PACTBOPOB U PACIUIABOB BELIECTB, OKUCIHUTEIBHO-
BOCCTAHOBUTEIBHBIC  peakUMM B IIPUPOAE,  IPOU3BOACTBEHHBIX  IIpoueccax H
KHU3HEIESITEIbHOCTH OPraHU3MOB)

JlaGopaTopHble 3aHATHUS

JIaGoparophas pab6ota Nel «THUIbI XUMHUUECKUX PEAKLIUI».

HccnenoBanue THUHOB (1O COCTaBY M KOJIMYECTBY MCXOJHBIX M OOpa3yrOIIMXCS BEILIECTB) U
IIPU3HAKOB XUMUYeckuX peakuuil. CocTaBlleHME YpPaBHEHMHM DPEaKUUil  COCIHMHEHUS,
pasjokeHus, 3aMelleHus, oOMeHa, B T.4. PEaKIUil TOpeHus, OKUCICHUS-BOCCTAHOBJICHHUS.
CocraBieHHe W ypaBHUBaHME OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKUMH  METOJ0M
JIEKTPOHHOro OaynaHca. PacueTHble 3a7ayM Ha HAXOKICHUE OTHOCHUTEIBHON MOJEKYISPHOU
Macchl, ONpeIeTIeHUE MAaCCOBOM J10JIM XUMHUYECKUX JIEMEHTOB B CJIOKHOM BEIIIECTBE

OK 01
OK 02

Tema 1.6.
CkopocTh
pEeaKIHii.
paBHOBecHE

XUMHUYECKUX
XUMHYECKOE

Conep:xanue yueOHOro MaTepuaJia

CKOpOCTh peakIiy, €€ 3aBUCUMOCTb OT PA3NIUYHBIX (PAKTOPOB: MPUPOABI PEaArHPYIOIINX
BEII[ECTB, KOHIIEHTPAIIMU PEarupyronux BEIIECTB, TEMIEPATYPhl U IUJIOMIATU PEAKIIMOHHON
noBepxHOCTU. TemnoBble A>(PHEKTHl XUMUYECKHX PEaKIHil: 3K30- M SHIOTEPMHUYECKUE
peakmuu. OOpaTUMble peaknuu. XUMHUYecKoe paBHOBecue. DaxkTopbl, BIMSIONME HaA
COCTOSTHUE XMMHMUYECKOTO paBHOBeCHs (KOHIIEHTPALMS PEareHTOB WU MPOJYKTOB pEaKIUu,
nasienue, remneparypa). [lpunmun Jle [larense

IIpakTH4eckne 3aHATHA

[Tpaktuyeckas pabGora Ne5. «BnusiHMe pa3nu4HbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM
pEeaAKIUM».

Pemienne mnpakTHKO-OPHEHTUPOBAHHBIX 33JaHUN Ha aHaiu3 (PAKTOpOB, BIMAIONIUX Ha
M3MEHEHHE CKOPOCTH XUMUYECKOW peakuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PeaKkIui OT
IPUCYTCTBHS KaTalu3aTopa Ha IpUMEpPE pa3oKEHUs MEpOKCHUIa BOAOPOJA C IIOMOIIBIO
JUOKCH/IAa MapraHiia M KaTajias3bl. PelleHne NpaKTHUKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha
npuMeHenne npuniuna Jle-lllaTense a1 HAXOXKAECHUS HANpaBJIEHUS CMEIICHUS PABHOBECHS
XUMHYECKOM peakluud W aHaiu3 (aKTOpPOB, BIUSIONIMX HA CMEIIEHHE XUMHYECKOIro

OK 01
OK 02
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paBHOBeECHUS

JlabopaTopHble 3aHATHS

JlaGopatopHass pabora No2 «M3yueHue 3aBHCHMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT
KOHIICHTPAIlUK Pearupyrouux BEMIeCTB U TEMIIEPATYPHI».

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlaGoparopuas pabora Ne2.1 «OmpeneneHue 3aBHCHUMOCTH CKOPOCTH PEaKIHH OT
KOHIEHTPALlMU pearupyrommx BemecTBy». VccnenoBanue 3aBUCUMOCTH CKOPOCTH PEaKIUU OT
KoHIeHTpanuu. OnpeaeneHne KOHCTAHThI CKOPOCTH PEaKINU TPpaUuecKuM METOIOM.

2. JlaGoparopnas pabGora No2.2 «OmpeneneHue 3aBHCUMOCTH CKOPOCTH PpEaKIHH OT
TeMriepaTypbi». MccnegoBanue 3aBUCUMOCTH CKOPOCTH pEaKIMU OT Temmeparypsl. Pacuer
SHEPrUU aKTUBAIIUH PEaKluu

Tema 1.7.
PactBopsl, TEOpUs
ANEKTPOIUTUYECKON

IUCCOLMALMN U MOHHBIN
obMeH

Coaep:xanue yueOHOIro MaTepuaJia

PactBopel. Buael pacTBOpOB MO COAEPKAHUIO PACTBOPEHHOTO BellecTBAa. PacTBOpUMOCTS.
[lonsitue o mucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMAHBIE PacTBOpHL. MaccoBas 10s
BemiectBa B pactBope. llonarue o Bomopoanom mokazarene (pH)  pacrtBopa.
OnektponuTrueckas aucconuarus. CWiIbHbIE U CJIA0BIE DJIEKTPOIHUTHI, HEIJIEKTPOJIUTHI.
Peakuuu nonsoro ooMeHa

JlaGopaTopHble 3aHATHUS

JlaboparopHast pabota Ne3 «IIpuroroBieHne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aJaHHONW MAacCOBOM J0Jeil pacCTBOPEHHOIO BEIIECTBA, IPOBEICHUE
peaknmii WOHHOTO OOMEHa, ONpeAeNieHHe Cpebl pPAacTBOPOB BEHIECTB C IOMOIIBIO
YHHUBEpPCATHHOTO WHAMKATOpa (KHclas, HeWTpalbHas, IeJouyHas). 3a/laHds Ha COCTaBIICHUE
HMOHHBIX peakuui. Pemenne npakTUKO-OpHUEHTHUPOBAHHBIX PAaCUYETHBIX 3aJaHUM Ha pacTBOPBHI,
HCIOJIb3yeMbI€ B OBITOBOM U MMPOM3BOJCTBEHHON JESITEILHOCTH YEIOBEKA

JlabopaTtopHas padota Ned «Peakiuu ruiponsa.

HccnenoBanue cpepl pacTBOPOB COJIeH, 00pa30BaHHBIX CHMIIBHBIMU M CIa0BIMU MPOTOJIUTAMH,
U UX peakuuil ¢ pacTBOpamH ILIeJo4YH U KapOooHaTta HaTpusi. CocTaBieHHe peakuil THIPOIU3a
COJIeH

JlabopaTtopHas padota Ne5 «MccnenoBanue AUCTIEPCHBIX CUCTEM.

Crpoenue u (GakTOpbl YCTOHUYMBOCTH AMCIEPCHBIX cucTeM. CTpoeHue mulembl. PaccenBanue
CBeTa MpHU MPOXOXKJICHUN CBETOBOIO MydYKa Yepe3 ONTHYECKH HEOJAHOPOAHYIO cpeny (3ddexTa
Tunpans). IlpuroroBneHne W H3y4e€HHE CBOMCTB JAMUCHEPCHBIX CUCTEM pa3HbIX BHJIOB:
CYCHEH3HMH, SMYIbCHH, KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBONCTB MCTUHHBIX M KOJIJIOMIHBIX

OK 01
OK 02
OK 04
OK 07
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PacTBOPOB, BBIABJICHHUEC OCHOBHBIX pa3n1/1t11/1171 MCKAY HUMU

KonTpoasnas padora 1

CrtpoeHue BeliecTBa U XUMUYECKUE peakiuu (o paszaeiny 1)

Pasznen 2. Heopranuuyeckasi Xumusi

18

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Conep:kaHue y4eOHOT0 MaTepHuaJia

10

Meraiuibl.  Ilonoxkenne wmeramnoB B Ilepuoanyeckod CHUCTEME XUMHUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJICKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOmmue ¢uznueckue
cBoiicTBa MeTa/uioB. CIlaBbl METALIOB. DJIEKTPOXUMHUYECKUN Psijl HANPSHKEHUM METaJUIoB.
XHWMHYECKUE CBOMCTBA BaXHEHIITMX METAJUIOB (HATPUH, KalIWi, KaJbIMH, MarHui, allOMAHUM,
IIMHK, XpOM, JKeJIe30, Medb) W UX coeauHeHund. OOmme CcrocoObl TOTYYCHHS] METaUIoB.
[IpuMeHeHne MeTaJlJIOB B OBITY M TEXHUKE

Hemeramnsbl. [lonoxxenue nemetayioB B llepuogmdeckoil cucteMe XUMHUYECKHUX DSJIEMEHTOB
JI.1A. MenneneeBa u OCOOCHHOCTH CTpOCHHUS aTroMoB. Du3nMyeckue CBOHCTBA HEMETAIIOB.
Annotponusi HEMETaUIOB (Ha MpUMepe KUCIOpoaa, cepbl, ¢pochopa u yriaepona). XUMHYECKHE
CBOHCTBAa M NPUMEHEHHWE BaXXKHEWIIMX HEMETAUIOB (TaJlOTeHOB, cepbl, a3zora, (ocdopa,
yriepoja W KpPEeMHHs)) M WX COCAMHEHUH (OKCHIOB, KHCIOPOJCOJEPKAIIUX KHUCIOT,
BOJIOPOAHBIX COeTMHECHMH ). [[puMeHeHre BAKHEHIITNX HEMETAJUIOB U UX COSMHEHUN

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX BCIICCTB (OKCI/I}IOB, THAPOKCHU OB,
KHCJIOT, cojiel u I[p) I'eneTnyeckas CBS3b HCOPTraHWYCCKUX BCIICCTB, NMPUHAMJICKAIINUX K
Pa3IMYHBIM KJIaCCaM. 3aKOHOM€pHOCTI/I B M3MCHCHHH CBOICTB IMPOCTBIX BCUICCTB, BOAOPOJIHBIX
COG,[[I/IHGHPlﬁ, BBICHINX OKCHUIAOB U THIPOKCHUIOB

HpaKanecm[e 3aHATHSA

[IpakTuueckas padota Ne6. «DU3NKO-XUMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.
CocraBiieHHE ypaBHEHUH XUMHUYECKHMX PEAKIUH C yYaCTHEM TMPOCTBIX U  CIOXKHBIX
HEOPraHWYECKUX BELIECTB: METAUIOB M HEMETAJIOB; OKCHUIOB METAJJIOB, HEMETAIUIOB H
aM(OTEPHBIX AJIEMEHTOB; HEOPTaHMYECKUX KHCIOT, OCHOBAHUN M aM(pOTEPHBIX I'MJIPOKCUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pacuérsl Macchl BeecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OIHOTO U3 YYacTBYIOIIUX B PEaKIMH BEIIECTB, pacy€Thl Macchl (00bEMA, KOIMYeCTBa
BEIIECTBA) MPOAYKTOB PEAaKIMH, €CIU OJHO M3 BELIECTB MMEET IpuMecH. Perenne npakTuko-
OpUEHTHPOBAHHBIX 3aJaHMM Ha CBOICTBa, COCTaB, MOJY4YeHHE U OE30MACHOE HCIOIb30BaHHUE
BaXHEUIIMX HEOPraHWYECKHUX BEIECTB B OBITY U MPO(EeCcCHOHANBHOM JesITENbHOCTH YeJI0BEKa

JlabopaTropHble 3aHATHSA

JlaboparopHast pabota Ne6 «CBoiicTBa METaNIOB U HEMETAJLIOBY.

OK 01
OK 02
OK 04
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HccrnenoBanne (U3MUECKUX W XUMHUYECKMX CBOWCTB METaNIOB M HEMETA/UIOB. PerieHue
AKCIEPUMEHTAIBHBIX 3a/1a4 M0 CBOMCTBAM XMMHUYECKMM CBOMCTBaM METAJJIOB U HEMETAJIOB,
10 PACIIO3HABAHUIO U MOJYYEHUIO COCIMHEHUN METAJUIOB U HEMETAJUIIOB

Tema 2.2.
WNnentudukanus
HEOPraHUYECKUX
BEILIECTB

Conep:kaHnue y4eOHOT0 MaTepHuaJia

HpaKaneCRne 3aHATHSA

[Ipaktuueckas pabora Neo/. «KauecTBeHHbIE XHWMHUUYECKHE PpEAKIMH, XapaKTepHbIC IS
oOHapyXeHHsI HEOPraHUYECKUX BEUIeCTB (KATUOHOB U aHUOHOB)».

CocraBneHue ypaBHEHHMI peakiuii oOHapykeHus: KaTHOHOB [-VI rpynm u aHWOHOB, B T.Y. B
MOJIEKYJISIpHOM U HOHHOW ¢opMmax. Peakiuu oOHapyKeHUS HEOPraHWYECKHUX BEIIECTB B
peabHBIX 00BEKTaX OKPYKAIOIIEH CpeJIbl

JlaGopaTopHble 3aHATHSA

JlaboparopHast pabota Ne7 «MneHTr(UKAIKS HEOPTAaHNYESCKUX BEIICCTBY.

Pemienue sxcriepuMeHTaNbHbIX 3a/1a4 10 XUMUYECKUM CBOWCTBAM METAJUIOB U HEMETAJIOB, 110
pacrno3HaBaHUIO W TIOJIYYEHHUIO COEIMHEHUN METaJJIOB M HEMETaJIoB (B3aMMOJEHCTBUE
TMJIPOKCUIA AJIFOMUHMS C pPAaCTBOPAMHU KHUCIIOT U 1ienoueil,). nentudukanus HeopraHmuecKkux
BemiecTB (KaTHoHOB [-VI Tpynm mimM aHMOHOB) C HCHOJB30BAHHMEM HX (DU3UKO-XUMHUYECKUX
CBOMCTB, XapaKTE€PHBIX KAUECTBEHHbBIX PEaKLUH.

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaboparopHast paGota Ne 7.1 «AHanmuTHyeckue peakuuu KaTHoHOB [-VI rpymmy».
IIpoBeeHne KayecTBEHHBIX PEAKIMH, UCHOJIb3YEMBIX Ul OOHApPYXKEHHsS KaTHOHOB I rpymnmbl
(xanust, HaTpus, Maruus, ammonust), Il rpynmnel Ha npumepe 6apus, Il rpynnsl — cBunna, IV
rpynmnsl — amoMmuHus, V rpynnsl — ckene3a (II u III), VI rpynmer — Hukens. Onwucanue
Ha0JII0/1aeMBIX SIBJICHUM U COCTAaBJICHNE XUMUYECKUX PEaKIUil.

2. JlaboparopHas pabGota Ne 7.2 «AHamuUTHUECKHE pEaKLIMU aHUOHOBY». IlpoBeneHue
KaueCTBEHHBIX PEAKIIMU, MCIOJIb3yeMbIX i OOHapyKeHHUsi aHMOHOB: KapOoHarta, ¢ocdara,
cynbdara, cynbduma, HUTpaTa, Xxjopuna u Ap. Omnucanue HaOIIOAAaEeMBIX SBICHHH U
COCTABJICHHE XMUMHUYECKUX PEAKIIUN

OK 01
OK 02
OK 04

Tema 2.3.
[IpousBoacTBo
HEOPraHUYECKUX
BEIIECTB. 3HaueHue
U TpUMEHEHHE B OBITY
Y Ha NPOU3BOJICTBE

Conep:kanue y4eOHOTr0 MaTepuaJa

OOmye mpencTaBieHUs] O MPOMBIIUIEHHBIX CIOCO0aX MOMYyYeHHS XUMHUECKUX BelecTB (Ha
IpUMepe MPOU3BOJCTBA aMMHaKa, CEpHOM KHUCIOThI). YepHass M IBETHas METaJULyprusl.
[IpakTueckoe NPUMEHEHUE DJIEKTPOJIM3a Ul IOJIYYEHUS ILEJIOYHBIX, LICJIOYHO3EMEIbHBIX
MeTalyioB W amoMuHUA. CTEKI0 M CHIMKaTHas HpPOMBINUIEHHOCTh. I[IpoGiiemMa 0oTX010B U
10OOYHBIX MPOJYKTOB

OK 01
OK 07
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HpaRTn'{ecmle 3aHATHUSA

ITpakTryeckas pabora Ne8. «Heopranuyeckast XuMHs B COBDEMEHHOM MHUDE».

Pemrenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPraHUYECKOM XUMHUHU B Pa3BUTUU
MEIULUHBI, CO3JAaHUM HOBBIX MaTepualoB (B CTPOMTEIbCTBE M JIp. OTpacisaX
IIPOMBIIIJIEHHOCTH ), HOBBIX HMCTOYHHUKOB SHEPruM (albTEpHATHUBHBIE UCTOYHUKU 3HEPIUU) B
peLeHny IpobIeM SKOJIOTHYECKOH, SHEPreTHYeCKOi U NHIEeBOH 6e301aCHOCTH

KonTpoasnas padora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB (110 pa3neiny 2)

Pa3znen 3. TeopeTudeckue OCHOBBI OPraHUYeCKOH XUMUM

Tema 3.1.
Kiaccudukanms,
CTpOCHHUE

u HOMEHKJIaTypa
OpPraHUYECKUX BEIICCTB

Coaep:xanue yue0HOro MaTepHaJia

[IpenmMer oprannueckoil XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MTOJIyUEHUU HOBBIX
BELIECTB M MaTepuayioB. Teopus CTpoeHHs OpraHuyeckux coeauHeHuii A.M. byrneposa, eé€
OCHOBHBIE TOJNIOKeHUSI. CTPyKTypHBIE (OpPMYIBI OpraHMYECKHX BemIeCTB. | omosorus,
n3oMepust. XMMUYECKasi CBSI3b B OPraHUYECKUX COCUHEHUAX: KPAaTHBIE CBA3H, G- U T-CBA3H.
[IpencraBnenne o KiacCU(pHUKAIMM OPTaHUYECKUX BemecTB. HoMeHkarypa opraHMYecKHX
COeMHEHUI (cucTeMaTHuecKas) W TpUBUAIbHBIE Ha3BaHUS BaXKHEHIIMX MpecTaBUTENEH
KJIACCOB OPraHM4ECKHX BEUIECTB

HpaKanecm[e 3aHATHSA

ITpakTryeckas padora Ne9. «HomeHki1aTypa OpraHu4ecKUX BEIECTBY.

Os3HakomiieHME € OOpa3llaMd OpPraHMYECKMX BEIIECTB M MaTepHajlaMH Ha HMX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OpPraHMYeCKUX  BEIIeCTB,  HAONIOJIeHMe W OIMCaHHe
JEMOHCTPALIMOHHBIX OMNBITOB [0 IPEBPAIICHUIO OPTraHWYECKHX BEIIECTB IIPU HarpeBaHUU
(nnaBneHue, oOyrnuBaHue U ropenue). CoctaBiieHHE MOJIHBIX M COKPAIEHHBIX CTPYKTYPHBIX
(GbopMyll OpraHMYeCKHX BEIIECTB OTIEJIbHBIX KJIACCOB, MCIONB3YS MX Ha3BaHUA IO
CHCTEMaTU4YeCKOH M TPUBHAJIBHOW HOMEHKJIAType (ITHJICH, aleTWIEH, INUIEepuH, (EeHo,
(dbopManbaeru, yKCycHas KUCJIOTa, TIUMIUH). PacueTsl mpocteifieit popmyssl OpraHndeckoi
MOJIEKYJIbI, HCXO/Il U3 3JIEMEHTHOT0 cocTana (B %)

OK 01

Pasznea 4. YrieBoaopoabl

14

Tema 4.1.
YrneBonopoasl U UX
IPUPOJIHbIE HCTOYHUKU

Coaep:xanue yueOHOro MaTepuaJia

10

IIpenensHble yriaeBoaopoAbl (ajJKaHbI): COCTAaB U CTPOEHUE, TOMOJOTMYECKUM psal. MeraH n
3TaH: COCTaB, CTpoeHHe, (U3NYECKHe M XMMHMUYECKHE CBOWCTBa (peakluu 3aMelleHds U
TOpPEHMS), HAXO0XKAECHUE B IPUPOJIE, TOTYIEHHE U IPUMEHEHUE

HenpenenbHble yriieBogopo/ibl (aIKEHbl, aIKaJIUEHbl, aTKUHBI).

OK 01
OK 02
OK 04

18



AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUHN Psifl. DTHIIEH U MPOIMMWIECH: COCTaB, CTPOCHHUE,
¢dbusznueckue MW XUMHUYECKHE CBOIcTBa (peakiuu TUAPUPOBAHHUA, TaJOreHUPOBAHUS,
TUApATalUK, OKUCICHUS U MTOJIMMEPU3aIii) MOJyYeHHE U IPUMEHEHHUE.

Ankanuensl: Oyramguen-1,3 u MetunOyragueH-1,3, XMMUYECKOe CTPOCHHUE, CBOMCTBA (peaKIus
MOJIMMEPU3AIINK), TPUMEHEHUE (UIsi CHUHTE3a MNPUPOJAHOIO M CHUHTETUYECKOTO Kaydyka |
PE3HHBI).

ATNKHHBI: COCTaB U OCOOEHHOCTHM CTPOCHHUS, TOMOJOTHYECKHHA psii. AICTUIICH: COCTaB,
XUMHUYECKOE CTpOeHHE, (U3NYECKME U XUMHYECKHE CBOWCTBA (peakuuu THIAPUPOBAHUS,
TaJIOTCHUPOBAHMS, TUApATAllMM  TOPEHHs), TOJYYCeHHE ¢  NPUMEHEHHE (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsl CBAPKHU M PE3KH METAJIJIOB)

ApomaTtrueckue yriaeBoAopoasl (apensl). beHzon u Toayon: cocraB, cTpoeHHe, GU3NUECKHE
XMMHYECKHE CBOMCTBA (peaKLUU IaJOreHUPOBaHUs U HUTPOBAHUS ), [IOJy4eHUE U IPUMEHEHHUE.
TokcuuHOCTh apeHOB (BiMsHHE O€H30J1a HA OPTaHM3M YelloBeKa). [ eHeThnueckast CBsI3b MEXy
YIJI€BOIOPOAAMH, IPUHAUIEKAIIMMHI K Pa3IMYHbIM KJIACCaM.

[TpupoaHble UCTOUHUKH YTiIeBOAOpoAoB. [Ipupoanslii ra3 u monytHble HedTsIHBIE Ta3bl. HedTh
u e€¢ mpoucxoxaeHue. CrocoObl nepepaboTKu He(TU: MeperoHka, KPeKUHr (TepMUUYECKHIA,
KataguTuueckuit), mnuponus. IIpogykrel nepepaboTku HepTH, HUX NPUMEHEHUE B
IPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yTroJib U IPOIYKTHI €ro nepepaboTKu

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YTJI€BOJOPOOB

ConepxaHue y4eGHOro MaTepuaJjia

JlabopaTopHble 3aHATHS

JlaboparopHast pabota Ne8 «CBoiicTBa yriieBOAOPOIOBY.

TpuBunanpHas 1 MeXIyHapoJHas HOMEHKJIATypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOITy4YEHUs
YII€BOAOPOAOB. MoJenupoBaHie MOJIEKYNI M XUMHUECKUX MPEBPAIICHUH YTrIIeBOIOPOIOB (HA
IIpUMepe 3TaHa, 3TUIICHA, alleTUJIeHa U JIp.) U TaJloreHONpOn3BOAHbIX. KauecTBeHHbIE peakiiu
YTJIE€BOIOPOAOB pa3IMyUHbIX KjaccoB (oOecuBeurBaHe OPOMHONM MM MOAHOW BOJBI, pacTBOpa
NepMaHraHaTa Kajus, B3aMMOJEHCTBHE alleTHJIeHa ¢ aMMHauyHbIM PacTBOPOM OKCHja cepedpa
(1)), kauecTBeHHOE OOHaApYX)EHHE YIiepoa U BOAOPOIa B OPraHNYECKUX BEIECTBAX.
[Tony4yeHue sTHiIeHa U3 3TaHOJA B JJAOOPATOPUHU M M3YUYEHUE €ro (PU3UYECKUX U XUMHUYECKUX
cBoricTB. CocTaBJieHHE peaKIfii TPUCOCIMHEHUS U OKUCIICHUS Ha MIpUMepe dTHieHa. Penrenne
pacyeTHBIX 33Ja4 C UCIOJIb30BAHUEM IIJIOTHOCTH ra30B M0 BOAOPOAY U BO3AYXY

OK 02
OK 04

KonTposbsnas padora 3

Teopus cTpoeHHs] OpraHMYECKUX COETUHEHUN. YTIeBO0opoabl (TI0 pa3znenam 3 u 4)

Pa3nen 5. Kucioponocoaep:kamme opranHudecKue coeIMHeHUus

18

Tema 5.1.

ConeprxaHue yueGHOro MaTepuaJjia

OK 01

19



Cnuptsl. ®enon

[IpenenpHble OJHOATOMHBIE CHHUPTHI (METAaHON W OJTAHOJN): CTPOCHHE, (PHU3UUECKHE U
XMMUYECKHE CBOMCTBA (PEaKLUU C aKTUBHBIMH METAJUIaMH, IaJIOT€HOBOJIOPOJIaMH, TOPEHUE),
IIpUMEHEHHE. BOoOpOHbIE CBA3U MEXKIY MOJIEKyJaMU CIUPTOB. DU3MOIIOIrMYECKOE NEUCTBUE
METaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoroaToOMHBIE€ CIUPTHI (ATUIICHIIIMKONb U TIUIEPUH): CTpOCHHUE, (PU3NYECKUE U XUMUYECKHE
CBOWCTBA (B3aMMOJICHCTBME CO INEIOYHBIMM METAUIaMH, KAauyeCTBEHHAas peakuus Ha
MHOI0aTOMHBbIE CIUPTHI). PUZHOIOIMUECKOE JIEHCTBUE HA OpraHu3M 4denoBeka. Ipumenenue
[JIALEPUHA U STUJICHTJIUKOJIS.

®enon. CtpoeHue MOJEKYJbl, (PU3HUYECKHE M XMMHUYECKHe CBOMCTBa (eHona. TOKCHYHOCTh
¢enona, ero puznonornyeckoe aeiicTere Ha opraHusm yenoseka. Ilpumenenue gpenona

OK 07

Tema 5.2.
ANLOETuan.

KapOoHOBBIE KHCITOTEHI.

CrnosxHble 3upsl

Coaep:xaHue yueOHOro MaTepuaJia

Anpaeruipl U KeToHbI (opManblerui, aneTaibJeruj, aleToH): CTPOCHHE, (PU3NYECKHE U
XMMHUYECKHE CBOMCTBA (pEaklUMM OKHUCIIEHUS M BOCCTAHOBJICHHS, KaueCTBEHHBIE PEAKIIMH),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KHCJIOTHI (MypaBbHHAas U YKCYCHasi KHCJIOTHI):
cTpoeHue, ¢GuU3NUYECKMEe U XHUMHUYECKHE CBOHCTBa (0OmIMEe CBOMCTBA KHCIOT, pPEaKIHs
TepuUKaAIKK), TOJydeHHe u mnpuMeHeHue. CTeapuHOBas M OJEHHOBAs KHCIOTBI Kak
MPEJICTAaBUTENH BBICHIMX KapOOHOBBIX KMCIOT. MbUIa KaK COJHM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE IEUCTBHE.

CroxHble 3(hUpbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MaApoan3 croxkHbIX 3¢(upoB. XKupsl.
I'maponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Coaep:xanue yueOHOro MaTepuaJia

VYrneBonbl: cocraB, KiaccuPuKkanusi yrieBoJoB (MOHO-, TU- M TOJHcaxapujsl). ['moko3a —
NPOCTEHIIMIA MOHOCaxXapuJ: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (U3NYECKHEe U XMMUYECKHE
CBOMCTBa IUIIOKO3bl (B3aumopelcteue ¢ rugapokcugom meau (II), okucieHume amMMHayHBIM
pactBopoM okcuzaa cepebpa (I), BoccraHOBIEHHE, OpOXKEHHME TJIIOKO3bl), HAXOXJEHHE B
MpUpOJe, TPUMEHEHHE TIIOKO3bI, OMOJIOTUYECKas pPOJIb B YKU3HEIACATEIHHOCTH OpraHW3Ma
yenoBeka. @oTocuHTe3. PPyKTO3a KaK H30MEP TIFOKO3BI.

Jucaxapunapl: caxapo3a, MajibTo3a. BoccTaHaBnuBalIu€é ¢ HEBOCCTAHABIMBAIOIINE
mucaxapuabl. ['maponus aucaxapunoB. HaxoxieHre B Ipupoje U IpUMEHEHHeE.
[Tonucaxapuapl: Kpaxmaia, TJIUKOreH U uLesuoio3a. CTpoeHHe MakpoOMOJIEKYJ Kpaxmaia,
IJIMKOT€Ha M LeJUTi003bl. PU3nyeckue CBOWCTBA Kpaxmaja M IEJUII0JI03bl. XHMHUYECKHE
CBOWCTBA Kpaxmaja: THUAPOIN3, KAa4eCTBEHHAs pEaKIHs C MOJOM. XHMHUYECKHE CBOWCTBA
LEJUTIOJIO3bl:  THAPOJIM3, MoJydyeHHe H¢HUpoB uemnonao3bl. [loHsTHEe 00 MCKYCCTBEHHBIX

OK 01
OK 02
OK 04
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BOJIOKHAX (BHCKO3a, alleTaTHBIMN IIENK)

Tema 5.4. Coaepsxkanue y4eOHOIro MaTepuasa OK 01
OU3NKO-XUMUYECKUE IIpakTuyeckue 3aHATHSA OK 02
CBOWCTBA [Ipaktuueckass pabora NelO. «HomeHknarypa KHCIOPOAOCOAEPKALUIUX OPraHUYECKHX OK 04
KUCJIOPOAOCOACPKALUUX | COCAUHEHUI.
OpraHn4CCKuX TpuBuanpHast 1 MEXKIyHApOAHAsT HOMEHKIIATypa, XUMUUYECKHE CBOMCTBA, CITOCOOBI TOJTYYCHHS
COEIIMHEHHUI CUpPTOB U (DEHOJIOB, KapOOHOBBIX KUCIOT U 3(UPOB, albJACTUAOB U KeTOHOB. CocCTaBICHHE

CXEM peakluii (B TOM YHMCIIE MO MPEAJIOKEHHBIM [IENOYKaM MpEeBpallleHui), XapaKTepU3yIOIuX

XMMHUYECKHE CBOICTBA KUCIOPOAOCOIEPKALIMX OPraHMUYEeCKUX COSTUHEHHN

[Ipaktuueckas padota Nell. «Xumuueckue M (pU3MUECKHe CBOMCTBA KHCIOPOI0OCOAEPIKAIINX

OpPraHUYECKUX COEAUHEHUS.

[IpoBenenue, HaOMIOIEHHWE M OMUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,

Ka4eCTBCHHBIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKuciieHHe 3TaHona okcumom meau (1)),

MHOT'0aTOMHBIX CITUPTOB (B3auMoieiicTBHE rniiepuHa ¢ ruapokcuaom meau (1)), ambaernmaon

(oxucneHne aMMHUayHBIM pacTBopoM okcuzaa cepeopa(l) u  rumpoxcumom wmemu  (11),

B3aMMO/ICICTBUE KpaxMala ¢ HOJI0OM), U3y4E€HHE CBOICTB pacTBOpPA YKCYCHOM KUCIIOTHI.

[IpakTueckoe  MpUMEHEHHME  OTWICHIVIMKOMNSA,  TIiuuepuHa, ¢enona. IIpumeHenue

¢dopmanpaeruia, aneTaabAeruia, yKCyCHOH KUCIOThL. PeleHne sKcrepuMeHTaIbHbIX 33134 10

M3Y4YEHHIO PU3UKO-XMMUYECKUX CBOMCTB KHUCIOPOJOCOAECPKAIIMX OPraHUYECKUX COEIMHEHUN
Pa3nes 6. A3oToconep:kanye OpraHndecKue CoeMHEeHNs
Tema 6.1. Coaepxanue y4eOHOIro MaTepuaa OK 01
AMUHBI. AMWHBI: METHUJIAMUH — NPOCTEHIINI NPEACTaBUTEIb AMMHOB: COCTaB, XUMHYECKOE CTPOEHHUE, OK 02
AMMHOKHUCIOTHI. (bu3nUecKre U XUMUYECKUE CBOMCTBA, HAXOXKIEHUE B IPUPOJIE. OK 04
benku AMUHOKHUCIIOTEl Kak aM(pOTEpHblE OpraHUYecKHe coeiuHeHHd. DPU3NyYecKue M XHMUYECKHe

CBOMCTBAa aMUHOKHUCJIOT (Ha mpuMepe IuirHA). buomormyeckoe 3HaYe€HHUE AMHHOKHCIIOT.
ITentuaer.

benku kak mpupomnsie monumepsl. [lepBudHas, BTOpuyHas M TPETUYHAs CTPYKTypa OEIKOB.
XHWMHYECKUE CBOMCTBA OCIIKOB: THIPOJIN3, ICHATYPAIHS, KAYECTBEHHBIE PEaKIIMU Ha OCIIKN

IIpakTHYecKHe 3aHATHA

[TpakTuueckas padota Nel2. «CBoicTBa a30TOCOEPIKAIIMX OPTAHHYECKUAX COCTHHCHUI.
du3znueckue M XHMMHYECKHE CBOWCTBA aMHMHOB (pEakUMHU C KHUCIOTaMU U TOPEHHs) U
aMUHOKHCIIOT (Ha puMepe TiunuHa). Habmonenrne u onrcaHue 1eMOHCTPAIIMOHHBIX OIBITOB:
JieHaTypaius OSJIKOB MPU HATPEBAHHH, [IBETHBIC PEAKITNU OEIKOB
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Pa3pnen 7. BEICOKOMOJIEKY /IS PHBIE COCAUHEHHUSA 4
Tema 7.1. Copep:kaHue y4eOHOTr0 MaTepuaJia 4 OK 01
[Tnactmaccel. IIpakTHyeckue 3aHATHSA 4 OK 02
Kayuyku. Bonokna IMpaktrueckas pabora Nel3. «CuHTe3, aHaIM3 M KIACCU(PHUKALUSA BHICOKOMOJEKYIISAPHBIX OK 04

COCIMHECHUI»

OcHOBHbIE TMOHSTHS XHUMHH BBICOKOMOJICKYJISIPHBIX COCAMHEHUI: MOHOMEp, IOJIHMED,

CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALNHU, CPEOHssT MoJieKylsipHas macca. OCHOBHBIC

METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL. 2

O3nakomiieHHE C 00pa3laMu MPHUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:

IJ1acTMACChl (MOMUATHIICH, TOJUIPONIIICH, MOJUBUHIIIXJIOPU, TIOJUCTUPON); HATYpaIbHBIA U

CUHTCTHUYECKHME Kaydyku (OyTaJMCHOBBIM, XJIOPONPCHOBBI ¥ H3OMPEHOBBIN); BOJOKHA

(HaTtypanbHBIe (XJIOMOK, IIEPCTh, IMIENK), MCKYCCTBEHHBIC (QIleTaTHOE BOJIOKHO, BHCKO3a),

CHHTETHYECKHE (KAaIIPOH M JIaBCaH)

[Ipaktuueckass pabora Neld. «['eHermyeckass CBsI3b MEXIy KIaccaMH OpPraHUYECKHX

COCIMHEHUI».

Pemenne nemouek mpeBpalleHU HAa TEHETHYECKYIO CBS3b MEXKAY KJIacCaMHU OPTaHHMYECKUX 9

COCIIMHEHUI C COCTABIICHUEM HA3BaHW OPraHWYECKUX COCTUHEHHWH 10 TPUBUAIBHOW HITH

MEXIYHApOAHONW CHCTEMaTH4YeCKOW HOMEHKIaType. PelleHue pacueTHBIX 3aJad 1o

YPaBHEHHSIM PEAKITUH C YIaCTHEM OPTaHUYECKUX BEIIECTB
KonTpoJabHas padora 4 | CTpyKTypa M CBOICTBA OpraHWYECKHX BellecTB (110 pasjaenam 5-7) 2
IpodeccHoHaILHO OPHEHTHPOBAHHOE COlEP/KAHNE (COaepKAHME NPUKJIAHOIO MOAYJIsi)® 30
Pa3nen 8. Xumusi B ObITY M NPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJIOBEKA 12 OK 01
Tema 8.1. Coaep:xanue y4e0HOro Marepuaia 6 OK 02
Oprannueckue BemecTsa| [IpaBuiia SKOIOTHYECKH II€IIECO00PA3HOTO MOBEJACHUS B OBITY U TPYAOBOM IESTEIBHOCTH B OK 04
B OKM3HENEATEILHOCTH| LIENITX COXPAHEHHs] CBOEro 3J0POBBbS M OKpYXAloUleil MNPUPOAHOW Cpefbl, OMACHOCTH 4 OK 07
YeII0oBeKa. BO3JICHCTBUS Ha JKHBBICE OPTraHW3MBl OPTraHWYECKUX BEMIECTB OTJACIBHBIX KJIACCOB
[TpousBoacTBO u| (yrieBoJopo/ibl, COUPTHI, (EHOIBI, XJIOPOPTaHWMYECKHUE MPOM3BOAHBIC, ANBICTHABI U JIp.),

> B pamkax yacos ITOC MoryT GbITh HNpOBEIEHbI MHTETPHPOBAHHBIC 3aHATHS C Y4ETOM COJEPIKATENBHBIX MEKIPEIMETHBIX CBA3EH MO ABYM M 6ojiee 00LIE0Opa3oBaTEbLHBIM
JIUCLUIIIMHAM

dusuka: Marepusi, SHEpIus, Macca, aToM, dJIEKTPOH, IIPOTOH, HEHTPOH, MOH, W30TOII, PaANOAKTHBHOCTh, MOJIEKYJIa, SHEPTETUUECKHI YPOBEHb, BELIECTBO, TEJ0, 00bEM, arperaTHoe
COCTOSTHHE BELIECTBA, ((U3NUECKUE BEIIMUMHBI U SMHUIIBI HX U3MEPEHUsI, CKOPOCTb.

Buonorus: knerka, opranusmM, Omocdepa, skocucrema, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MaKpo- U MHUKDPOIJIEMEHTHI, BUTAMUHBI, OMOJOINYECKH aKTHBHBIC BEIIECTBA
(Oenku, yrieBoabl, XKUPBL, PEPMEHTHI).

I'eorpadus: MuHEpalbl, TOPHBIE TIOPO/IbI, MIOJIE3HBIE HCKOTIAEMbIE, TOTUINBO, PECYPCHI.
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IIPUMEHEHHUE
OPraHUYECKHUX BELIECTB
B [IPOMBIILIIICHHOCTH

II0KAa3aTellb PEAEIbHO JOIYCTUMON KOHIIEHTPALUU U €r0 UCIIOIb30BAHMUE.

buooprannueckue coequnenus. [Ipumenenue u 6uosornyeckas poib yriaeBoJos. OKHUCIeHHE
YIJIEBOAOB — MCTOYHUK SHEPTUH KHUBBIX OpraHm3MoB. O0macTh MPUMEHEHUS aMUHOKHCIIOT.
[TpeBpamenus 6esikoB nuIM B opranusme. buonorndyeckue pyHkuuu 6enkos. buonornyeckue
¢yHKIMY XUPOB. PoJb OpraHnvyeckoil XuMHUH B PeICHUN TPo0IeM MUILEBOMH OE30MaCHOCTH.
HyxnenHoBbIe KMCIIOTBI: cocTaB U cTpoeHue. CTpoeHue HykJIeoTH10B. COCTaB HYyKJIEHMHOBBIX
kucnot (AHK, PHK). Ponb HyKI1€MHOBBIX KHCIIOT B AKU3HEAESITEIbHOCTH OPraHU3MOB

HpaKaneCRne 3aHATHSA

[Ipaktnueckass pabora Nel5. «IIpou3BOACTBO M TNPUMEHEHHE OPraHUYECKHX BELIECTB B
[POMBILIIECHHOCTH.

[TpousBoacTBO MeTaHoIa, iepepadoTka HepTH. [TonudTUIICH KaK KPYITHOTOHHAXHBIN MPOIYKT
XMMHYECKOro npousBojctBa. [Ipumenenue stunena. IIpou3BoacTBO U IpUMEHEHHE KayyyKa U
pe3uHbl. CHHTETHYECKHE U MCKYCCTBEHHbIE BOJIOKHA, UX CTpOEHueE, cBoiicTBa. IlpakTrueckoe
UCIOJIb30BaHNE BOJOKOH. CHHTETHYECKHE IUICHKH: M30JIALUs ISl IPOBOJIOB, MEMOpaHbl 1Jis
OIIPECHEHMSI BOJbI, 3AILIUTHBIE TUIEHKU JJI1 aBTOMOOUIIEH, IIACThIpU, XUPYPTUUECKUE MTOBSI3KH.
HoBble TeXHOJIOTHH 1abHENIIIEr0 COBEPIICHCTBOBAHMSI TOJIMMEPHBIX MaTEpUAJIOB

Tema 8.2.

XUMHYECKHE
TEXHOJIOTHH

B MMOBCETHEBHOM
u  npodeccuoHaATHHOU
JIeSITEILHOCTH YeJIOBEKa

Conep:xanue yueOHOro MaTepuaJa

Ponp xuMum B 0oO€CHeYeHHH HKOJOTHYECKON, SHEPreTHMUECKOW M MHUIIEBOM O€30MacHOCTH,
pa3BUTUM  MEOUIMHBI, CO3JaHUM HOBBIX MaTepuanoB (B 3aBUCHUMOCTH OT BHJA
poeCCUOHAIBHON JIEATETLHOCTH ), HOBBIX HCTOYHUKOB SHEPTHH (aJIbT€PHATUBHBIE UCTOUHUKHU
sHepruu). [loHSATHE O HaydyHBIX METOAAaX TMO3HAHHUS BEHIECTB M XWMHUYECKUX pEeaKIUu.
[Ipeacrasinenuss 00 OOMIMX HAYYHBIX MPHUHIIMIAX MPOMBIIUICHHOTO TMOTYYEHUs Ba)KHEUIITUX
BelIeCTB (Ha MpUMepax MPOU3BOJICTBA AMMHAaKa, CEPHOU KUCIOTHI, METAHOIIA).

UenoBek B MHUpe BEIIECTB, MATEPUATIOB M XUMUUYECKUX PEAKIIUN: XUMHS U 3JI0POBHE UETIOBEKA:
nmpaBmwia 0e30MacHOTO0 WCIHONB30BaHUs JIEKAPCTBEHHBIX IMpEMapaToB, OBITOBOW XHMHUU B
TTOBCETHEBHOM KU3HH. BBITOBas XMMHUUYECKasi TpaMOTHOCTD

IIpakTuyeckue 3aHATHSA

[MpakTuueckas pabora Nel6. «[IpuMeHeHHE XMMHUYECKHUX BEMIECTB W TEXHOJOTHUH C YIETOM
Oymymiei npodeccuoHANIBHON AEITETLHOCTH .

Pemenue keiic-3amad Mo TeMaMm: THUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO THUTAHUSA,
BAKHEWILIME CTPOUTENIbHbIE W KOHCTPYKLHMOHHBIE MAaTepHallbl, CEIbCKOXO35HCTBEHHOE
MIPOM3BOJICTBO, KPACKH, CTEKJIO, KEpaMHKa, MaTEpHAJbl JJIsi AJIEKTPOHUKH, HAHOMATEPHAJIbI,
TEKCTUJIbHBIC BOJIOKHA, WCTOYHHKH DHEPrUU, OPraHWYeCKHe W MUHEpaJbHbIe YIOOpEHUs,

OK 01
OK 02
OK 04
OK 07
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JIEKapCTBCHHBIE U KOCMETHYECKHE Mpenaparhl, ObITOBAass XUMUsI, MATEPUAIIBl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

3ammra: IlpencraBneHue pe3yibTaTOB pemIeHUS Keic-3agad B ¢GopMe MUHHU-IOKIaIa
(momyckaercs MCHOJIb30BaHUE TpadUUeCKUX U MPE3EHTAMOHHBIX MaTEPHAJIOB)

Pa3nen 9. UccienoBanue 1 XUMHYeCKHI aHAJIM3 00beKTOB OMochepbl 1 TeXHOCPEpbI

Pasnen 9.1.° HccaenoBamme M XuUMH4YeCKMii aHaau3 00beKTOB Onocdepbl (MJs YKPYNHEHHBIX TpPYIII 18
cnenuajgbHocreit/ mpodeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome
cnenuajgbHocTH 43.02.16))
Tema 9.1.1. Conep:xkaHune y4eGHOro MaTepuasia 8 OK 01
OcHoBEl  1200PaTOPHON | TaGopaTopubIe 3ansTHS
TpaKTHKH B! JTaGoparopuas pa6ora Ne9.1.1 «OCHOBBI 1a60PATOPHOI TPAKTUK.
npoeccHOHANbHbIX JlaboparopHasi mocyna W XHMHYECKHE peakTuBbl. (OCHOBHBIC JTAOOPATOPHBIC OIEPAIIHH. 2
naboparopusx JlaboparopHoe oOopymoBanue. TexHuka O€30MACHOCTH M TpaBHiia pabOThHl (TMOBEIACHHS) B
nabopaTtopuu
IMpakTuyeckue 3aHATHSA
[Ipaktnueckass pabora Nel7.1.1 «OkcrepuMeHTanbHAs XUMHS: pPacueThl, aHAIMU3 JAHHBIX U
MIPEJICTABICHHUE PE3YIIHTATOR.
BrimonHeHne TUMOBBIX PAacyeTOB MO TEMAaTHKE SKCIEPUMEHTa (BBIXOJ MPOIYKTa PpEaKIUH, 6
Macca HaBeCkH, o00beMm pactBopurtens). OOpaOoTka JaHHBIX, aHAIW3 W OIEHKa WX
JOCTOBEPHOCTH  (BBIYHCIIGHHE  CPEIHEr0  3HAYEHUS  OKCIEPUMEHTAIBHBIX  JIaHHBIX,
norpemHoctr). [IpeacraBnenue pe3ynpTaTOB AKCIEPUMEHTa B pas3nudHoil (opme (Tabmmiia,
rpaduK, OTYeT, JTOKJIAJI, IPE3CHTAIINS)
Tema 9.1.2. Conep:xxanue yueOHOro MaTepuaJia 6 OK 01
XHUMUYCECKUN aHaJIN3 | Kjaccudukarus mpod BOABI O BULY U HA3HAYCHUIO, UCXO/IS U3 €€ XUMUYECKOTO COCTaBa. OK 02
npob BOIEI OpraHonenTuyeckue CBOMCTBa (3amax, MPO3PavyHOCTb, IBETHOCTb, MYTHOCTb) BOJBI. OK 07
KucnotHocTh 1 menoyHocTh BoJbl. pH cpenbl u MeTofsl ee onpezenenus. JKecTKOCTh BOJbI U
METOTbI ee onpeaeneHus. CylHOCTh METO0/1a TATPOBAHUS. 2

Busl )kecTKOCTH BOJIBI (BpeMEHHAs U OCTOSIHHAS ). JKeCTKOCTh BOJIbI KaK MPUYMHA BhINACHUS
0CaJIKOB MM 00Pa30BaHUs COJICOTIONKEHNH, UMEIOIIMX MECTO B OBITY M Ha IIPOU3BO/ICTBE.

CoctaB coneil, BBI3BIBAIOIIMX HKECTKOCTb BOJIBL. XHUMHUYECKHE IIPOLECCHI, YCTPaHSIOLINE
KECTKOCTh BOJBl. YPaBHEHMs] XHMHMYECKUX pEaKIMil, WIIIOCTPUPYIOIINUX IPOLECCHI,

® O6pazoBarenbHas opranusanus BEIOUPAET OJMH MOYJb (pasaen 9.1 unu 9.2) u3 npeaioxkennbix B cootsercTBun ¢ ®I'OC peanusyemoii npodeccun/cnenuansuoctu CIIO.
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MPOUCXOASAIINE IPU YCTPAHEHUH JKECTKOCTU. Y CTPAaHEHHE BPEMEHHOU JKECTKOCTU OBITOBBIMH U
XUMHYecKUMHU criocobamu. CriocoObl YCTpaHEHUs! HOCTOSTHHON KEeCTKOCTH

I[MpakTuyeckue 3aHATHS

[IpakTrueckas padota Nel7.1.2 «KoHmeHTpamusi pacCTBOPOBY.

CriocoObl BhIpa)KEHHsI KOHLEHTPAIMM PAcTBOPOB: MaccoBasl JOJIS PAaCTBOPEHHOTO BEIECTBA,
MOJISIPHAsT M MOJSUIbHAs —~ KOHIIGHTpauuu. Tutp pactBopa. PemieHue  npakTuko-
OpPUEHTUPOBAHHBIX TCOPETHUCCKUX 33JJaHUI Ha pacyeT KOHIICHTPAIMH 3arps3HSIONINX BEUICCTB
Y VX CPAaBHEHHE C MPENIENbHO oycTUMbIMU KoHIeHTparusmu (I1JIK)

JlaGopaTopHble 3aHATHUS

JIaboparopHast pabota Ne9.1.2 «MccnenoBanue XUMHYECKOTO COCTaBa MPoO BOABIY.
JlaGopaTopHas paboTa Ha BEIOOP:

1. JTaboparopHuas padota Ne9.1.2.1 «OurcTka BOJBI OT 3arpsi3sHeHU». VICIIONb30BaHHE METOIOB
GWIBTPOBAHUS M aJICOPOLIMU ISl OTJCIICHHSI 3arPSI3HEHUN B HCCIIeyeMol poOe Bojbl. Beioop
METO/a OYMCTKU B 3aBUCUMOCTH OT BHJa 3arpsi3HeHus. CpaBHeHHE d3PPEKTHBHOCTH Pa3IMYHBIX
METOZIOB OYHMCTKH BOJbI B pa3HbIX YCIOBUAX (B J1Ta0OpaTOpHH, B JIOMAIIHUX W IIOJIEBBIX
YCIIOBUSIX).

2. JIabopatopnas padora Ne9.1.2.2 «Onpenenenne pH Boabl u ee kucaotHoctu». Onpenenenue
pH cpensl ¢ TOMOIIBIO YHHBEpPCAIBHOTO HWHIWKaTopa. lcmomb3oBaHWE THTPOBAHUS LIS
orpeJieieHus1 KUcIoTHOCTH. OmnpezneneHue oOIIed KHCIOTHOCTH BOJABI, pacdyeT CBOOOIHOM
KucnoTHOCTH. Ormpenenenue oOmeil u cBoOogHOM mienoyHocTH. CocTaBieHHE YypaBHEHUN
peakiuii, TMPOTEKAIONIMX TMPH OINPEICIICHUH KUCIOTHOCTH/ INEIOYHOCTH TPOO  BOJBIL.
YcraHoBiieHHE CIIOCOOOB MCTIONB30BAHUSI MCCIIEJOBAHHBIX MPOO BOJBI B JKU3HEACSTEIHHOCTH
YeJI0BeKa, Ha OCHOBE MOJIYUYECHHBIX JJAHHBIX O COCTABE.

3. JlabGopatopHas pabora Ne9.1.2.3 «OmpeneneHue MKECTKOCTH BOJBI W CIIOCOOBI ee
YCTPaHEHUS.

CriocoObI ycTpaHEHUs] BCEX BHIOB JKECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJIEH KECTKOCTH.
Perienne 3KCepUMEHTAILHOM 33/]aud Ha BBISBJICHUE BPEMEHHOW U TOCTOSHHOW KECTKOCTH
Bo/ibl. OIIEHKA BEPOSITHOCTH YCTPAHEHUS BCEX BHJIOB JKECTKOCTH B IOMAITHUX YCIOBHSIX

Tema 9.1.3.
XUMUYECKUH KOHTPOJIb
Ka4yecTBa MPOAYKTOB
MATAHUS

Coaep:xanue yueOHOro MaTepuaJia

KauecTBeHHBII XMMHUYECKHI cocTaB MPOAYKTOB NuTaHus. BemiectBa, ¢anbcuduuupyomme
MPOAYKTHl IUTaHUS, M BEUIECTBA, 3arpsA3HSIONIME NPOAYKTHl mnHUTaHus. OmnpeneneHue
3arpsA3HAIONIMX XUMUYECKHX BEIIECTB B IPOAYKTaX MUTaHUS, ONPENEICHUE BEIIECTB, HE
3asiBJICHHBIX B COCTaBE ITPOJYKTOB ITUTAHHUS.

OK 01
OK 02
OK 07
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I[MpakTuyeckue 3aHATHSA

[Ipaktrueckas padora Nel7.1.3 «Opranuueckue W HEOPraHMYECKHE BEIIECTBA, BXOJSIIHNE B
COCTaB MPOJYKTOB MTUTAHUS .

OmnpeneneHue coctaBa O] Ha COACp)KaHUE MakKpo UM MHUKPOIIEMEHTOB. M3ydeHue
MPEUIOKEHHBIX TperojaBaTesieM 0o Ha MpeAMeT XUMHUYECKOTOo COCTaBa, ONpeAeTICHHE
J0JIeH OT CYyTOYHOW HOPMBI MaKpO U MHKPO3JIEMEHTOB B yKa3aHHOM OJIrOJIe.

Pemenne npakTHKO-OPUESHTHPOBAHHBIX 33124 1O KYJIWHAPHON TEMATHKE Pa3IMIHBIX TUIIOB

JlabopaTopHble 3aHATHSA

JIaboparophas padorta Ne9.1.3 «MccnenoBanue XUMUYECKOTO COCTaBa MPOIYKTOB ITUTAHUS».
JlabopaTtopHas paboTta Ha BEIOOP:

1. JlaGopatopnas pabGora Ne9.1.3.1 «OOHapyXeHHE HHUTPATOB B MPOAYKTaX MUTAHUSI.
HccnenoBanne MaTepHalioB IOJYKOJIMYSCTBEHHBIM METOJOM OIPEACICHUST HHUTPATOB C
UCIOJIb30BaHUEM Jau(peHIIaMIUHa (KOPHEIUIOAbI OBOIIECH, JUCThS M KOYEpBbIKKA KamyCThl,
U106l PPYKTOB). AHAIU3 YPOBHS 3arps3HEHUS HUTPATaMU 110 UHTCHCHBHOCTH OKPAITUBAHUS
MPOAYKTOB PEAKIIHH.

2. JlaGoparopuas pabora Ne9.1.3.2 «lcciemoBanuwe MPOMYKTOB THUTAHHUS HA HATUYHC
yIJIeBOIOBY». McciemoBaHue MOJIOUHBIX MPOAYKTOB Ha HalM4Me Kpaxmaia. McciemoBaHue
MIPOJIYKTOB HA HAIMYHUE TITFOKO3bI

Tema 9.1.4.
XUMHUYECKUN
po0 MOYBHI

aHaJInu3

Conepxanue y4eOHOro Marepuasia

Knaccupukanus moyB 1O BHAY M Ha3HAUYEHUIO, HCXOJS U3 XHUMHYECKOIO COCTaBa.
Wnentudukanus npoObl MOYBBI O €€ XUMHUYECKOMY COCTaBy, ONHMCAHHE BO3MOXHOCTEH ee
npuMeHeHus. TpeOoBaHMS K KadyecTBY I[IOYBBI paA3IMYHOrO HasHaueHusa. Omnucanue
0CcOOEHHOCTEH MCMOIb30BaHUS MOYB B 3aBUCUMOCTU OT THUIIOB, CIIOCOOBI YJIydlIeHUs KadecTBa
II0YB B 3aBUCUMOCTH OT Ha3HAYECHUS.

OOnactu HCHONB30BaHMUSA OPraHUYECKUX YAOOpEeHHH B 3aBHCHUMOCTH OT KayeCTBEHHOTO
cocraBa. OnucaHue OpraHMYeCcKUX YAOOpEeHUH U MX NMPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa
II0YBBI U €€ PA3HOBUIHOCTH

IpakTuyeckue 3aHATHSA

OK 01
OK 02
OK 07

26



[Ipaktuyeckas pabora Nel7.1.4. «CocrtaB, Ha3HAaueHHE U TPUMEHEHHE MHHEPAIBbHBIX
yAOOpEeHUIN».

Ob6nactu Ha3zHaueHUs (MIPUMEHEHHsI) MOYBBI, UCXOJs M3 KaYECTBEHHOI'O M KOJIMYECTBEHHOTO
cocTaBa. AHaJIM3 HOPMAaTUBHOM IOKyMeHTaluu. Poib HEOpraHMYEeCKHX BEIECTB B KauyecTBE
MUHEpAIBHBIX yI0OpeHu#, ymydmuteneii mouBsl. COCTaB MHHEPATbHBIX YyIOOpEHHH M HX
IIPUMEHEHHE B 3aBUCHUMOCTH OT COCTaBa IIOYBBI M €€ pa3HOBMJIHOCTH. B3auMocBs3p cocraBa
y10OpeHni ¥ MX BIMSHHSI HA BET€TATHBHBIC CBOWCTBA M IJIOOHOIICHUE PACTCHUI

JlabopaTopHble 3aHATHSA

Jlaboparopras padota Ne9.1.4 «MccnenoBanrne XMMHYECKOTO COCTaBa MPOO MOYBBDY».
JlabopaTopHnast paboTa Ha BEIOOD:

1. JlabopatopHas pabora Ne9.1.4.1 «OOHapyKeHHE HEOPTaHUYECKUX MpPHUMEced B MpoOax».
[TpuroroBiieHre MPOOBI MOYBHI JIJIsI KHCCIICOBAHUS KUCIOTHOCTH/IIEIOYHOCTH, HEOPTaHHYECKUX
3arpsisHeHui. OOHapyXeHHe XJIopua- U cyibdar-moHOB B mpoOe mmouBbl. CocTaBieHHE

ypaBHEHUH peakiuii oOHapyxeHus. CpaBHEHHE MOJYyYEHHBIX MOKa3aTeleld ¢ HOPMAaTUBHBIMU 2

(cipaBOYHBIMU) 3HAYEHUSIMH.

2. Jlabopatopnas pabGora Ne9.1.4.2 «Ompenenenue pH BOJHON BBITSXKKA TOYBBI, €€

KHCJIOTHOCTH ¥ MICJIOYHOCTW». VlcciaemoBaHne BOAHBIX BBITSDKEK OOpaslloB  TOTOBBIX

MOYBEHHBIX CMece (U1 pa3HbIX TUMOB pacteHuit). Omnpenenenne pH mouBel ¢

WCTOJh30BaHUEM HMHIUKATOpoB. OIIEHKa THIOB IIOYB B MPEICTABICHHBIX 00Opas3max

(cunbpHOKHUCIHAs, KUCIas, ciIa0oKKciasl, HelTpalibHasl, [IeJI0YHast)
Tema 9.1.5. Coaep:xanue yueOHOro MaTepuajia 10 OK 01
HccnenoBanie 00bEKTOB| Y yeGHO-HCCIE0BATENBCKHIL MPOEKT B 00JIACTH HUCCIENOBaHHUS 00BEKTOB Ouocheprl. O630p OK 02
orocdepsr TeM y4eOHO-HCCIIE0BATEIbCKUX MPOEKTOB. AJITOPUTM BBINOJHEHUs NpoekTa. OnpenencHue 2 OK 04

npo0OsieMbl uccieaoBaHus. MeTo/ibl oKCcKa, aHaiau3a U o0paboTKu MH(GOpPMaIUU O MPOEKTE B OK 07

pa3IMYHBIX UCTOYHUKAX

IIpakTHYeckue 3aHATHA

[Mpaktnueckass pabora Nel7.1.5. «MccnemoBanue 0OBEKTOB OHOChEpHl C  y4eTOM

npodeccnoHaNbHOM HAIIPaBIEHHOCTH

ObocHOBaHME aKTYalIbHOCTH BHIOpAaHHOM TeMbl. BrIsiBieHne mpobiemsl nccienoBanus. Beibop 4

00BEKTOB U METOJIOB HccienoBanus. [locraHoBKa nieneit u 3amay uccaegoBanus. OnpeneneHne
MpoayKTa ucciaeaoBanus. OnpeneneHre 3TanoB U COCTABIICHUE IJIaHA UCCIIEI0BAHMUS.

3amuTa mnpoekrta: [IpeacTtaBieHue pe3yabTaTOB BBIMOTHEHUS YY€OHO-MCCIIEIOBATEIHCKIX
MIPOEKTOB (BBICTYIICHUE C MTPE3CHTAIINEH )
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JlaGopaTopHble 3aHATUSA

Jlaboparopnast pabora Ne9.1.5 «lccnemoBanue NpemsioKEHHOTO OOBEKTa Ha KHUCIOTHOCTb,

IETIOYHOCTh, XUMUYECKUI COCTaB (3arpsA3HUTENN, MAKPO- M MUKPOIJIEMEHTHI ). 4
OOpaboTka pe3ynbTaToB ncciaenoBanus. OmeHka KayecTBa UCCIIEAYeMOro 00beKTa, UCXO U3
Pe3yabTaTOB XUMHUECKOTO aHATIN3a
KOHCYJIbTAIIUA k 3k3aMeHy 12
IIpomeskyTouHast aTTecTAlUS MO AUCHUILINHE (3K3aMEH) 6
Bcero 144
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3. YCJIOBUA PEAJIM3ALINN IMPOI'PAMMBI
OBIIEOEPA3OBATEJBHOM JUCIHUATLIINHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAIbLHO-TEXHHYECKOMY
o0ecneyeHun 1o

Jlnis peanm3anuy mporpaMMbl TUCITUTUIAHBI TOJDKHBI OBITH TIPETyCMOTPEHBI
CIICYIOIINE CTIeMaIbHbIC TOMEIICHUS: YICOHbIN KaOMHET XUMHUH H/WIIH YIeOHOM
XUMHUYECKOH JTa00paTOpHH.

OddexkTuBHOCTh TpenojaBaHus  00I11e00pa30BaTEIbHON  TUCIUILIAHBI
«XUMUSD» 3aBUCUT OT HAJIMYHSI COOTBETCTBYIOIIETO MAaTEPHATBHO-TEXHUYICCKOTO
OCHAIIEHUS. DTO OOBSICHIECTCS OCOOCHHOCTSMH THCIUIIINHBI, B TIEPBYIO OYEPEIb,
e€ DOKCIEPUMEHTAIBHBIM XapaKTepoM, IIUPOKUM CIIEKTPOM NPUMEHEHUS U
MPAKTUYECKOH  3HAYMMOCTHIO. PeKOMeHIyemMoe  MaTepHallbHO-TEXHHUYECKOE
oOecrieueHne KaOWHETa XUMHM M XUMUYECKOM JIabopaTopuu  BKIIOYAET:
CHEIUAIN3UPOBAaHHYI0 MeOelb M CHUCTEMBbl XpaHEHHUS, TEXHUYECKHE U
AJIEKTPOHHBIE CpeAcTBa OOyYeHHS, JIECMOHCTPAIIMOHHBIC Yy4eOHO-HATJISIHBIC
nocoOus, JEMOHCTpAIlMOHHOE O00OpyJIOBaHWE U  MPUOOPHI, JabopaTopHO-
TEXHOJOTHUECKoe 000pya0BaHuE, JTa0OPATOPHYIO XUMUYECKYIO TIOCYAY, MOJIEIH
(oObeMHBIE W TUIOCKHE), HATypaJbHble OOBEKTHI (KOJUICKIIUU, XUMHUYECKHE

peakTuBbI), 000pyAOBaHUE JIAOOPAHTCKOM.

Crnennanun3npoBaHHas MeOeJIb M CHCTEMBbI XPAHEHHS

1 | Cron nabGopaTopHBIil JEMOHCTPAIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MOKPBITUEM,  PAKOBHHOM, TMOABOJAKOM W  OTBEJACHHEM  BOJbI, CAHTEXHUKOM,
AJIEKTPUICCKUMU PO3ETKAMH, aBTOMATaMU aBapUMHOTO OTKIIFOUYSHUS TOKA)

2 | Cron 1abopaToOpHBI 1EMOHCTPAIMOHHBIN C HAJICTPONKOH (C 3alIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM TTOKPBITHEM )

3 | Cron yuYeHHWUYECKWI J1a0OpaTOpHBIA, PETYJUPYEeMbI 1O BBICOTE (C  3alIUTHBIM,
XUMOCTOMKUM M TEPMOCTOWKMM TOKPBITHEM, PAaKOBUHOH, OOPTHKOM MO HapyKHOMY
Kpaw, TOJBOJKOW ¥ OTBEJACHHEM BOABI, M CAHTEXHHUKOHN)/CTON yYEHWUYECKUH,
peryJIupyeMblii 10 BbICOTE (NMPUOOpETAeTCs TONBKO TPH HAIMYMAN CIEIHATIBHOTO
71a00PaTOPHOTO OCTPOBHOTO CTOJA) (10 KOIUUECmB) 00yYaAouWUxcsl)

4 | Cryn yueHUYecKu (no Koauvecmay 00yuaruuxcs)

a1

Orserymuresnb

6 | locka kmaccHas/PenbcoBasi cuctemMa C KJIAaCCHOM W HMHTEPAKTHUBHOW  JIOCKOM
(mporpammHoe oOecredeHue, MPOEKTOp, KpPEIJIeHHs B KOMIUIEKTE)/MHTEPaKTUBHON
MaHeNbIo (MPOrpaMMHOE 00ecTIeYeHUE B KOMILIIEKTE)

~

CTOJ C sImmKaMu JUIsl XpaHEHUs/TYMOOU (pabouee mecmo npenodasameinsi)

8 | Kpecno oducHoe (pabouee mecmo npenooasamens)
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Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHasi

10 | Cuctema (yCTpOWCTBO) JJIsI 3aTEMHEHHUS OKOH

11 | [lIkad BHITSHKHOW TAaHOPAMHBIN

12 | lllxad mist xpaneHus yaeOHbBIX MOCOOMIA

13 | AnTeuka yHuBepcaibHas AJIsl OKa3aHUs IEPBOM MEIUIIMHCKOW TTOMOIIH

TexHuueckue cpeacraa

1 | MHoroyHKIIMOHAJIBHOE YCTPONCTBO/TIPUHTED

2 | IHTepakTUBHBIA TPOTPaMMHO-aNNapaTHBI KOMIUIEKC MOOWJIBHBIM MM CTallMOHAPHBIN
(mporpammHOe o0ecrnieueHue, MpoeKTop, KperieHne B komiuiekre)/PenbcoBas cuctema ¢
KJIACCHOW M MHTEPAKTUBHOW JOCKOH (IIpOrpaMMHOE 00€ecIiedeHHE, IIPOEKTOP, KPEIJICHUE
B KOMIUICKTE )/ MHTEPAKTUBHOM MaHEJbI0 (ITpOorpaMMHOE 00eCriedeHIE B KOMILJICKTE)

3 | IlepcoHanbHblii KOMIIBIOTEp C nepudepueit/HoyTOyk (JIMIEH3UOHHOE TPOrpaMMHOE
oOecrieueHue, oOpa3oBaTeNbHbII KOHTEHT W CHCTeMa 3allluThl OT BPEIOHOCHOI
uHpopManuu, TporpamMmHOoe oOecrmeueHwe Ui nudpoBoil  ynaboparopuu, ¢
BO3MO>KHOCTBIO OHJIAH-0IPOCa)

DJIEKTPOHHbBIE CPeICTBA 00YUeHHUsI

1 | DnexTponHble cpenctBa oOydenus/MHTepakTuBHBIE MOCOOUs/OHIANH-KYpPCHl (10
pazoenam pabouel npocpammol)

JleMoHCTPauMOHHBbIE Y4eOHO-HATJISAIHbIE TOCOOMSI

1 | CnoBapu, ClIpaBOYHUKH, SHIUKIONCHS (10 XUMUYECKUM HAYKAM)

2 | KoMIUIeKT mOpTPETOB BEIMKUX XUMHUKOB

3 | [TocoOus HArJISLIHON SKCHO3ULIAU

4 | Ilepuognueckast cuctema Xxumuueckux ainementoB J[.M. MenneneeBa

CnenunaaunsupoBanHas Me0e/ib H CHCTEMbl XPAHEHUS JJIsi XUMHYECKOH J1adopaTopuu

1

JlaGopaTopHbIii OCTPOBHOM CTON (ABYXCTOPOHHMM, C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM IOKPBITUEM, HAJCTOJIBEM, C MOJCBETKOW M ANEKTPUUYECKUMHU PO3ETKAMH,
MO/IBOJIKOM M OTBEJIEHUEM BOJIbI, U CAHTEXHUKOMN)

N

Cryn 1abopaTopHbIH, peryJIUpyeMbIif 110 BBICOTE

Cron nabopaTopHbIi JeMOHCTPALMOHHBIN (C 3aIIMTHBIM, XUMOCTOHKHUM U TEPMOCTOUKUM
MOKPBITUEM,  PAKOBHHOW, MOJBOJAKOM W  OTBEICHUEM  BOJbl, CAHTEXHHKOM,
AIIEKTPUYECKUMU PO3ETKaMH, aBTOMAaTaMU aBapUMHOTO OTKIIOUEHUS TOKA)

Cton m1abopaTopHBI 1€MOHCTPAIMOHHBIA ¢ HAJICTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBHITHEM )

Crou ¢ smMKamMu 17151 XpaHeHUsl/ TyMOOH

(op}

Kpecno oduchoe

~

Orserymurenb

JleMOHCTpanMOHHOE 000pPYAOBAHME M NPHOOPHI 1JIsi KA0MHeTa U JIA00paTOPUH

Becsl anekTponssle ¢ USB-nepexoaHuKkoM

CTONMK OIbEMHBII

[{enTpudyra nemoHcTparionHas

[IITaTuB 1EMOHCTPALIMOHHBIN

AnnapaT JJI1 TIPOBCACHUA XUMHUYICCKUX pCaKLII/Iﬁ

Amnmnapar Kunna

OBIHMOMETP

I"openka yHuBEpcanbHast

OO |INO|UIRWINF-

[Tpubop 1uIsi WIUTIOCTPAIIMK 3aBUCUMOCTH CKOPOCTH XMMHYECKHX PEeaKIui OT yCIOBH
OKPY’KaIOILEH Cpeibl

Habop ju1st 31eKkTpoan3a 1eMOHCTPAIMOHHbII

11

[TpuGop U1 ONBITOB IO XMMHUH C MIEKTPHUUECKUM TOKOM (J1aOOpaTOPHBIN)

12

[Tpubop /U1 OKKCIEHUSI CIUPTA HAJl METHBIM KaTaJu3aToOpoOM

13

[Tpubop /15 MOTydeHUs TAIONI0AIKAHOB JIEMOHCTPAIIMOHHBIN
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14 | IIpuGop ny1st moJTyYeHHs pACTBOPUMBIX BEILIIECTB B TBEPJOM BHUJIE

15 | YcranoBka st GuibTpoOBaHMS 10T BAKYYMOM

16 | [Ipubop ni1st onpeaeneHns cocTaBa BO3Iyxa

17 | 'azoananu3aTop KMCIOPOa M TOKCHUHBIX Ta30B ¢ NU(GPOBON MHAMKAIMEH MTOKa3aTenen

18 | [Ipubop 71t MIUTIOCTPALIMH 3aKOHA COXPAHEHHUsI MacChl BEIIECTB

19 | YcranoBka 115l IeperoHKH BEIIECTB

20 | bapomerp-anepou

21 | Habop s n3ydeHusi BOAOPOAHOM SHEPTeTUKU

22 | pH-metpsI (Oonoanumenvroe eapuamusnoe 06opyoosamue)
JIaGopaTopHO-TeXHOJ0rHYeCKOe 000pY10BaHHeE VISl KAaOMHeTa U J1adopaTopuun

1 | IlpuGop asns nosydyeHus rajJou10alIKaHOB U CJIOKHBIX 3(UPOB J1a00paTOPHBIA

2 | KonbonarpeBareinb

3 | DNeKTpOIUIUTKA

4 | bansg koMOMHMpPOBaHHAS JaOOpaTOPHAS

5 | Bechl u1st ChITyYnx MaTepruaioB

6 | [Ipubop ass momyueHus ra3on

7 | CniupToBKa J1abopaTopHast

8 | MarnuTHas Memaika

9 | Mukpockor uppoBoii ¢ pyKOBOACTBOM TOJIE30BATENSI H TOCOOUEM IS YIAIIUXCS

10 | HabGop /U1 9MCTKU ONITUKH

11 | HaGop nmocy/sl AJisi peakTUBOB

12 | Habop nocy bl ¥ IpUHAIISKHOCTEH JUTst pabOThI ¢ MAJIBIMU KOJIMYECTBAMH BEIIECTB

13 | HaGop npuHauies)kHOCTEH ISl MOHTa)Ka MTPOCTEUIINX TPHUOOPOB 110 XMMUHU

14 | HaGop nocyibl ¥ MpUHAITICKHOCTEH U3 poIuiIeHa (MUKPOJIadopaTopusi)

JlabopaTopHasi XuMHYeCKas MOCy/Aa A Ka0MHeTa U J1a0opaTopuu

1 | KommiekT Koy JeMOHCTpallMOHHbBIX

2 | Habop npoOOK pe3MHOBBIX

3 | Ilepexon CTEKISTHHBIN

4 | Tlpobupxka Bropia

5 | IIpoGupka nBYXKOJEHHAs

6 | CoeMHHUTENH CTEKIISTHHBIN

7 | 3axuM BUHTOBOM

8 | Baxxum Mopa

9 | lInaAr CMJIMKOHOBBIN

10 | KommieKT CTeKIsTHHOM MoCcyAbl Ha NutH(ax JeMOHCTPAIIMOHHBIH

11 | do3upyromiee yCTpOHCTBO (MEXaHUYECKOE)

12 | Kommuiekt uzaenuii u3 kepamuki, dapdopa u dasuca

13 | Komrurekt stoxek happopoBbix

14 | KommiekT MepHbIX K0JI0 Majoro oobema

15 | KommuiekT MepHBIX KOJI0

16 | KoMIuiekT MepHBIX IAIHHIPOB IIACTUKOBBIX

17 | KoMmiekT MepHBIX IUIUHIPOB CTEKISTHHBIX

18 | KoMIuiekT BOPOHOK CTEKIISTHHBIX

19 | KommieKkT mumeTok

20 | KOMIUIeKT cTakaHOB TIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMIUIeKT CTakaHOB XUMHUYECKHX MEPHBIX

22 | KOMIUIEKT CTaKaHYUKOB JIJIsl B3BEIIMBAHUS

23 | KOMIUIEKT CTYNOK ¢ IeCTUKaMu

24 | Habop mmareneit

25 | HabGop nunIIETOB
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26 | Habop yamexk [lerpu

27 | TpyOka cTekisiHHas

28 | DKkcukaTop

29 | Yama kpucTaIn3aoOHHas

30 | [umisl TUrENbHBIE

31 | Bropetka

32 | Tlpobupka

33 | baHka moj peakTUBHI MOJIMATUIICHOBAS

34 | banka noj peakTUBBI CTEKJIIHHAs U3 TEMHOTO CTEKJIA C MPUTEPTOIl MPOOKOM

35 | Habop cKIISIHOK JUIsl pACTBOPOB PEaKTHBOB

36 | [Tasiouka crexiITHHAA

37 | HltatuB amst npoOHPOK

38 | KoMIIJIeKT CpeaCcTB Il MHAWBUYAIBHOM 3aIUThHI

39 | KoMmIIeKkT TepMOMETpOB

40 | CymmipHasi MaHeNb sl TIOCYIbI

41 | OunbTpoBasibHass  OyMara/QuibTpel  OyMakHble  (OONOJHUMENbHOE — 8APUAMUBHOE
obopydosanue)

Mopaenu (00beMHBIE M IJIOCKHE), HATYPAJbHbIE 00bEKTHI (KOJUIEKIMH, XUHMUYeCKHUe
peakTHBbI) 1Jis1 KAOMHeTa U J1a00paTOPUH

Kowmmiext MojeNen KPUCTAJINYCCKUX PCIICTOK

Mogenb MoJIeKyIIbl Oenka

Habop st MmoienupoBaHusi CTpOEHUSI HEOPTAHMYECKUX BEIIECTB

H8.60p I MOACIMPOBAHNA CTPOCHHUA OPIraHNYCCKUX BCHICCTB

Habop a1 MoaenupoBaHysl CTPOCHUsL aTOMOB U MOJIEKYII

H8.60p I MOACIIMPOBAHUSA DJICKTPOHHOI'O CTPOCHH I aTOMOB

KommiiekT komeknu

O INO|OIEWIN|F-

KoMmiexkT xuMuaeckux PCAKTHBOB

OoopynoBanne Ja0OPAHTCKON KAOMHETA XMMHUH

Crou ¢ smmKamMu 17151 XpaHeHUsl/ TYMOOH

Kpecno oduchoe

Cton 1a00paTOpHBIM MOCUHBIN

CYH_II/IJ'II;HH.SI MaHCJIb IJId MOCY bl

[Ixad mist xpaneHus yaeOHBIX TOCOOMIA

[Ixad mist XpaHeHNss XUMUYECKUX PEaKTHBOB

HIkad s XxpaHeHus 1abOpaTOPHON MOCYAbI/IIPUOOPOB

[Ikad BBITSAKHON

OO N O WIN|F

JlaGopaHTCcKuii CTON

[N
o

Cryn 1a00paTOpHBI, peryJInpyeMblii 10 BBICOTE

-
-

SJICKTpI/I‘IeCKI/II\/'I AKBAAUCTUIIATOPD

[EN
N

[Ixad cymmnbHbIN

[N
w

Pe3nHoBBIE IepyaTKH

[EEN
IS

KommiekT epiueit 17151 MbIThs 1a00paTOpHOM MOCY Ik

3.2. UudopmannoHHoe odecneyeHue peajn3auuu NporpaMmmbl

Jist  peanmuzanul  TPOTpaMMbl  TUCHUIUIAHBI  OMOIMOTEUHBIH  (DOH.
00pa30BaTeNbHOM OpraHM3aluy JOJKEH MMETh IeYaTHbIE W/WIH DJIEKTPOHHBIC
y4eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HUMHM Yy4eOHBbIE MOcoOus (mpu
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HAJIMYUH), JAOMYIIEHHBIE K HCIOJb30BAaHUIO MPHU peanus3anuu o0pa3oBaTeNIbHbBIX
IpOrpamMM CpeIHEro NpoecCHOHANBHOTO 00pa3oBaHUs, peaiu3yeMblX Ha 0Oaze
OCHOBHOTI'0 001ero 06pa3oBaHus’.

[Ipu peanuzanuu nporpaMMmbl JAUCHUILIMHBI BO3MOXKHO HCIOJIH30BaHHUE
AIIEKTPOHHBIX 00pPa30BaTENBLHBIX PECYPCOB, JOMYIICHHBIX K HCIIOJIB30BAaHUIO MPU

peanu3anyu 00pa3oBaTeIbHBIX IIPOIPaMM CPEJHETO 00LIEro 06pa3oBaHus’.

" Ipuxas MunuctepcTBa npocsemenus Poccuiickoit ®enepamuu ot 5 Hoa6ps 2024 r. N 769 «O6 yTBepKaeHHH
(denepampHOTO TepedHs yYEOHWKOB, JONMYHIICHHBIX K HWCHOJB30BAHMIO MPU  peaTu3alid  HWMEIOIINX
rOCYAapCTBEHHYIO aKKpEAUTALNI0 00pa30BaTesIbHBIX POrpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEIHETO
obmero o0pa3oBaHKs OPraHM3ALMAMH, OCYLIECTBIIIOIIMMH 00pa30BaTEIbHYIO AEATENBHOCTh, U YCTAHOBJICHHH
MPE/ICIFHOTO CPOKA MCIIOIBb30BAHMS MCKIIIOUYEHHBIX YYEOHHKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4EOHBIX
noco6uii» (B akTyanbHO# penakunm). Ccbliika Ha yKa3aHHBIH ITpuKka3 aktyaiabpHa Ha 20.02.2025 .

8 [Tpukas MununcrepcTBa npocserenns Poccuiickoii @enepamun ot 18 urons 2024 r. N 499 "O6 yTteepxkuenuu
(enepasbHOTO TEpeyHsl JIICKTPOHHBIX 00pa30BaTENBHBIX PECYpCOB, JOMYIIEHHBIX K HCIIOJIb30BAHHUIO IIPH
peann3anyuy MMEIOIINX TOCYAAapPCTBEHHYIO AaKKPEAWTALHIO 00pa30BaTeNbHBIX MPOTpaMM HadalbHOTO OOIIero,
OCHOBHOTO 0011ero, cpeanero obmiero oopazoBaHus» (B akTyanbHOW pemakiuu). Cchllka Ha YKa3aHHBIA TpUKa3
aktyasibHa Ha 20.02.2025 .
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4. KOHTPOJIb MU OIEHKA PE3YJIbBTATOB OCBOEHUA

OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTposib u oOlLIEHKa pe3yslbTaTOB OCBOEHUS 00IIe00pa3oBaTEIbLHOM

JAUCHUIIIIMHBI pACKPBIBAIOTCA YCPE3 AUCHUIIIIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIIETEHIMM MO pa3aenaM u

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oo6masi/npodeccuoHanbHast Pasznen/Tema Tun oneHoYHbIX
KOMIIeTEeHIIHS MepPOoNnpUsSITH
OK 01. Beibupath criocoOsr Tema 1.1-1.7
pelIeHMs 3a1a4 Tema 2.1-2.3
npoheccuoHaIbHOM Tema 3.1
NEATEILHOCTH Tema 4.1
IPUMEHUTEIBHO K pa3inuuHbiM | Tema 5.1-5.4 Tectup OBAHHC
KOHTEKCTaM Tema 6.1 Y CTHEIH OLpoc
Tema 7.1 Pemenue pacuéTHpIX 3a1a4
Tema 8.1, 8.2 HaOmronenue 3a Xo0a1oM
Tema 9.1.1-9.1.5/9.2.1-9.2,5 | BbIIOMHCHUA HpAKTUKO=
OK 02. Ucnonw3oBath Tema 1.2 OPHCHTHPOBAHHDIX 3a/[aHIH
COBPEMEHHBIE CPECTBA Tema 1.4-1.7 Hpeicraaenue pesyieraton
IOMCKa, aHaJIN3a U Tema 2.1, 2.2 TPaKTHICCKUX 1
uHTepnperauuu uHpopmanuu, | Tema 4.1, 4.2 1abopaTopHBIX padoT
1 nH()OPMAIMOHHBIC Tema 5.2-5.4 Hpoenenue xumuseckoro
TEXHOJIOTNH JUIA BeimoiaHeHus | Tema 6.1 JKCIICPUMCHTA
3aja4 npogeccuoHaIbHON Tema 7.1 Boimosnenne
EeATENLHOCTH Tema 8.1, 8.2 KOHTPOJILHBIX
Tema9.1.2-9.1.5/9.2.2-9.25 | Pador 1o
OK 04, Tema 17 paszzenaM AUCIUILITUHBI
bexTieHo Tema2.1,2.2 Ornenka CaMOCTOSITeJ'IB\I’-IO
B3aUMOIEHCTBOBATE U Tema 4.1, 4.2 gznggemggﬁciaﬂalmn
paboTaTh B KOJJICKTUBE U %eMa Z .?-5.4 I/ICICIjIeI[O}B/:TeJIBCKOFO
KomaHne szz 7'1 IpoeKTa (C yueTom
Tema 8.1, 8.2 Oy mymeit .
Tema 9.1.5/9.2.5 MpOheccHONATLROI
OK 07. CogeticTBOBaTh Tema 1.7 gzﬂT;f;Hoipzm ceifc-3a1at
COXPAHEHHUIO OKPYKarOLIEeH Tema 2.3 (c I}Jrlquofae6;11ymeﬁe st
cpensl, pecypcocoepexenuto, | Tema 5.1 MPOBecCHORATEHOM
MPUMEHSTh 3HAHUS 00 Tema 8.1, 8.2
JIeSITEIbHOCTH )

W3MEHEHHMH KINMAaTa,
MPUHIIUIIBI OEPEKITHUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEUCTBOBATH B YPE3BbIUYAMHBIX
CUTYalHSIX

Tema 9.1.2-9.1.5/9.2.2-9.2.5

TIK®...

Brimonnenue 3aganui
MPOMEXKYTOUYHOM aTTECTAUK

°TIK ykaseiBatotcs B cootBercTBru ¢ ®T'OC CIIO peanusyemoii npodeccun/cnennanbHOCTH.
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