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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOTPAMMUBI
OBIIEOBPA3OBATEJIBHOU JUCIHUIIJIMHBI « XUMU S

1.1. MecTo TMCHUIUIMHBI B CTPYKTYype 00pa3oBaTeIbHOW MPOrpaMmbl
CIio

OO6mieobpazoBaTenbHas JUCHUIUIMHA «XHUMHS» SBISETCS 005S3aTEIIbHOM
yacTbl0 0OHIe00pa30BaTEIbHOrO ILHUKIAa 00pa3oBaTENbHOW MPOrpamMMbl B

cootBeTcTBUM ¢ I'OC o CITIO 43.01.09 Ilosap, koHauTep.

[IpukianHoii Moaynb BKIIOYAET JBa pasnena. Pazmen 8 «Xumus B ObITY
U TIPOU3BOACTBEHHOM JEATEIBHOCTU YEJIOBEKa» pealn3yercss sl  BCeX
npodeccuii/cienuaibHOCTE  METOJOM  PEIICHHST  KEMCOB, CBSI3aHHBIX C
DKOJIOTHYECKON O€30MacHOCTHIO M OILEHKOH IIOCIEACTBUNA  OBITOBOM U
IPOU3BOJICTBEHHON  JIEATEIIBHOCTH, COOTBETCTBYIOIIEH oTpacisM Oymymien
npodeccuoHaIbHON IeITeTbHOCTH 00yYatoIInXCsl.

Tematuka  pasmena 9  BappupyeTcss 10 00bekTy  Oymymei
npodeccuoHaIbHOM AESITeIbHOCTH CTYIEHTOB — Ouochepa (KUBbIE OpraHU3MBbI)
WK TexHocPepa (TEXHOIOTUYECKHE OOBEKTHI):

— JUTSl YKPYIHEHHBIX Tpynn cnenuanbHoctei/mpodeccuii 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xkpome cnenuansHOCTH 43.02.16)
pexomenayercs Temartnka «lcciemoBaHne W XUMHUYECKH aHanmu3 OOBEKTOB
ounochepo»;

1.2. lleu 1 m1aHupyeMble pe3yJbTaThl 0CBOCHHS TUCHUIINHBI

1.2.1. llean v 3aga4y JUCHUILIMHBI

Conepxanue MporpamMMbl 00IIe00pa30BATEIIBHON AUCIUTIIMHBI «X MU
HaMpaBJIEHO HA TOCTHKEHUE CIEAYIOIIMX LeJIeH:

- dbopMHUpOBaHUE CHUCTEMBl XMMHUYECKMX 3HAHUH KaK  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KApTHUHBI MHpPA, B OCHOBE KOTOPOMW JIEXKAT
KIIIOUEBbIE TOHATUS, (yHIAAMEHTAJbHbIC 3aKOHbBI U TEOPUU XUMHUH, OCBOCHHE

A3bIKaA HAYKHM, YCBOCHHC H IIOHHMMAHHC CYIMIHOCTH JOCTYIIHBIX 06061HCHHﬁ



MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C HMCTOPUEH WX pa3BUTUS U
CTaHOBJICHUS,
— dbopMupoBaHue U pa3zBUTUE MPEICTABICHUN O HayYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHYECKUX PEaKIHi, HEOOXOAUMBIX ISl MPUOOpPETEeHUs YMEHHI
OpPUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMHUUYECKUX SIBJICHUH, UMEIOIIUX MECTO
B IIPUPOJIE, B IPAKTUYECKOMN U ITIOBCEIHEBHOM KU3HU;
— pa3BUTHE YMEHUU U CIOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAOJIOJICHHEM
U 00BSICHEHHEM XUMUYECKOTO SKCIIEPUMEHTA, COOJII0ICHUEM MPaBUJI OE3011aCHOTO
oOpallieHusl ¢ BEIeCTBAMM.

3amavyu QIUCHMIIMHBI:
1) chopMupoBaTh IMOHUMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUYECKUX
MPOIIECCOB U SIBJICHUM B OKPYXKAIOIIEH Cpele, a TakXKe UX CBS3b C IE€JIOCTHOM
HAay4YHOU KapTUHOW MHUpa U APYTUMHU €CTECTBEHHBIMU HAYKaAMM;
2)  pa3BUTh YMEHHS COCTaBJIATH (POPMYJIbI HEOPTaHUYCCKUX M OPraHHYCCKUX
BEIIECTB, YPAaBHEHHMS  XHMHUYECKUX  pPEAKIUi, OOBSICHATH HMX  CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKUX IKCIIEPUMEHTOB,
3) chopMupoBaTh  HABBIKM  TMPOBEJACHMUS]  MPOCTEHIIUX  XUMHUUYECKUX
AKCTICPUMEHTAIBHBIX HCCIEOBAHUM C COOJIIOJICHHEM TMPaBWI OE30MacCHOTO
oOpalleHusl ¢ BEIIeCTBAMH U JIaOOPaTOPHBIM 000PYI0BAHUEM;
4)  pa3BUThb YMCHHUS HAaXOIUTh, aHAIU3UPOBATH M HCIOJIB30BaTh MH()OPMALIHIO
XUMHYECKOTO XapaKTepa U3 Pa3IMYHbIX WH(HOPMAIIMOHHBIX UCTOYHUKOB, BKITFOYAS
y4eOHYIO JTUTEepaTypy, HaydHbIe MyOIMKAllMA U UHTEPHET-PECYPCHI;
5) chopMHUpPOBaTh YMEHHS MPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIHHOCTU
Y XUMHYECKUX MPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MPOIIECCOB, YUUTHIBAS
BO3MOYHBIE 3KOJIOTHYECKHUE U COLUAIIBHBIE BO3/ICHCTBUS;
6) chopMHUpOBaTh MOHWMAHHWE 3HAYUMOCTH JOCTIDKCHUNW XWMHYECKOW HAyKH
M TEXHOJIOTHH JIJIl Pa3BUTHUS COLMAIIBHOW M MPOM3BOJCTBEHHOM cep ¢ yMeHHEM
MIPUBOJIUTH NMIPUMEPHI X IPUMEHEHHUS B PA3IMYHBIX cepax KU3HHU.

1.2.2. IlnanupyemMble pe3yJabTaThbl OCBOEHHSI 001Ie00pa3oBaTeIbHOM

aucuIIuHLI B co0oTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Oco0oe 3HaueHue 0011e00pa3oBaTesibHas JUCIMUILUIMHA « XUMUSD UMEET MPU
dbopmupoBanuu u pazsutun OK 1; OK 2; OK 4; OK 7 u IIK, npeacraBieHHbIX

B aktyanusupoBaHHbix @I'OC CIIO no npodeccuun/crnennanbHOCTH.



Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeH Ui

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mmue’

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Beibupath
CHOCOOBI PELIeHUS
3amad
npodeccuoHaIbHOM
JESATEIbHOCTH
MPUMEHUTEIBHO K
pa3IMIHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJabTaThl J0JKHBI OTPAKATL B YaCTH:
TPYAOBOIo BOCIIMTAHUSA:
— TOTOBHOCTBH K Tpyay, OCO3HaAHUC HNCHHOCTU MACTCPCTBA,

TPYyI0JII001E;

— TOTOBHOCTH K aKTHUBHOM eI TeIILHOCTH
TEXHOJOTHYECKOW W  COIMAJIbHOW HAIMPABJICHHOCTH,
CIIOCOOHOCTH WHUIMUPOBATH, MJIAHUPOBATH u

CaMOCTOSITEIIEHO BBITTOJTHATH TAKYO ICATEITBHOCTD;

— WHTEpeC K pa3uuHbiM chepam mnpodeccCuoHATHPHOU
NeSITeIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymed mpodeccud M peaTu30BhIBATH COOCTBCHHBIC
YKU3HEHHBIC IIJIaHbI;

— TOTOBHOCTh W CHOCOOHOCTH K OOpa3oBaHHIO W
camM000pa30BaHUIO HA MTPOTSHKEHUH BCEU KU3HU.

MeTtanpeaMeTHbIe Pe3yJabTAThI I0JKHBI OTPAKATD:

OBJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU

NMO03HABATEJIbHbIMH AeliCTBUSIMU:

a) 0a30BbIe JIOrHYecKHe JeiicTBUA.

— caMocCTosTeNnsHO (OPMYIUPOBATH M aKTyaIU3UPOBATh
npo0eMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBINA MPU3HAK MM OCHOBAHUS

JucuMIuInHAPHBIE Pe3yJibTaThl H J0JIKHBI OTPakKaTh:
IMP6 01. chopMUPOBAHHOCTH  MPEACTABIEHUI: O
XUMHUYECKON COCTABIISAIOIIECH €CTECTBEHHOHAYYHON KapTUHBI
MHUpa, POJM XUMHUHM B IIO3HAHUU SBJICHUW NPUPOJBL, B
(GOpMUPOBAHUM MBILUIEHUS U KYJIbTYPHl JIMYHOCTH, €€
(GyHKIMOHAJIBHOW  TpaMOTHOCTH,  HEOOXOIUMOHN  aiis
pelleHrs  NPaKTHMYeCKUX  3aJady U SKOJOTUYECKU
000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO H
MPUPOJIHON Cperie;

IIP6 02. B1afeHne CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpast
BKJIIOYAET: OCHOBOINOJAralolliue MOHATUSA (XMMHUYECKUH
9JIEMEHT, aTOM, JJIEKTpPOHHas 00oyioYka aroma, s-, p-, d-
JIEKTPOHHBIE ~ OpPOMTANM  aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTD, EKTPOOTPHULIATEIBHOCTD, CTCIICHb
OKHUCIICHHsI, XUMHUYECKas CBsA3b, MOJIb, MOJIIpHAs Macca,
MOJIIpHBIM 00bEM, YrIepoJIHbIH CKelleT, (yHKIHOHAJIbHAs
IpyNIa, pajuKall, U30MEPHs, H30MEPbI, T'OMOJOTUYECKUU
psan, TOMOJIOTH, YIJIEBOIOPOBI, KHCIIOPOJI- "
a30TCOJEpIKAIME COEIUHEHUs, OMOJIOTMYECKH AaKTHBHBIE
BellecTBa (YriaeBoJbl, KHUPhI, OEIKH), MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS,
KPUCTAJUIMYECKAsl PEIIETKA, THUIbl XUMUYECKMX PEaKIMM

1 O6ue pe3syabTaThl OCYLIECTBISAIOTCS B COOTBETCTBUM C TMYHOCTHBIMU M MeTanpeaMeTHbIMU pesynbratamu ®TOC COO (TIpukasz Munobprayku Poccuu ot 17.05.2012 Ne 413

(pemaxums ot 27.12.2023 1.), B pOpMHPOBAHIH KOTOPHIX yIaCcTBYET 00mIe00pa3oBaTeNIbHAs TUCIUTLTHHA.

2 JlucUMILIMHAPHBIE PE3YIbTAThI OCYIIECTBIAIOTCS B COOTBETCTBUM ¢ TPeOOBAHUAMY K IIPeMETHBIM pe3ynbTaTaM 6a3osoro yposus (IIP6), yeranosnenusimu ®TOC COO (ITpuxas

Muno6pnaayku Poccun ot 17.05.2012 Ne 413 (pemaxums ot 27.12.2023 1.), ¢ coxpaHeHHEM HUCXOIHON HyMEepaIuu.




JUTS CpaBHEHUS, KJIacCU(UKAIUU U 0000IICHUS;
OTIPENIETATh 1NN IEeATeIbHOCTH, 3a/1aBaTh apaMeTphl U
KPUTEPHUU UX TOCTUKECHUS;
BBIBJSITH ~ 3aKOHOMEPHOCTH U
paccMaTpUBaEeMBbIX SIBJICHUSX;
BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh, OILICHUBATh
COOTBETCTBUE pE3Yy/IbTATOB IIEJIIM, OLICHUBATh PHUCKU
MOCJICICTBUM NCATCILHOCTH;
pa3BUBAaTh KPEATUBHOE MBIIICHHUE
YKU3HEHHBIX TIPOOIIEM.

MMPOTHUBOPCUMA B

IIpU  pELICHUHN

0) 0a3oBbIe HCCIEN0BATENbCKUE 1€ CTBUS:

BIIQJICTh HABBIKAMH  Y4EOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOﬁ ACATECIBbHOCTH, HaBbIKaMKU  pas3pCIICHUA
pooseM;

BBISABJIATH IMPUYIUHHO-CJICACTBCHHBIC CBs3U u

aKTyaJIM3UpOBaTh 3aJlady, BBIJBUTATH THUIIOTE3y €¢
pEIICHHs, HAaXOJWUTh apryMEHTHI JUIS JOKa3aTelIbCTBA
CBOUX YTBEP)KICHHM, 3aJaBaTh IMapaMeTpPbl U KPUTCPUHU
peIICHHUS;

aQHAJIM3UPOBATh TIOJYYCHHBIC B XOJC PCHICHUS 3aJIa4H
Pe3yJbTaThl, KPUTHYECKH OICHUBATh UX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATH K3MECHEHHE B HOBBIX YCIOBHSIX;

yMETh IIEPCHOCUTh 3HAHUS B IIO3HABATCIBHYI0 U
MPAKTUYECKYIO 00JIaCTH JKU3HEICATCIILHOCTH;

yMETh MHTEIPHUPOBATh 3HAHWS M3 Pa3HBIX MPEIMETHBIX
obnacreii;

BBIJIBUTaTh HOBBIC MJICH, NpeyiaraTh OPUTHHAIbHBIC
MOJIXOJIbI U PCILICHUS;
CTaBUTh  NpOOJEeMBI U
aNbTepHATHBHBIC PEIICHUSI.

3aJaud,  JIOTMYCKaroIlue

(OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeJIBHBIe, 9K30-U
SHJIOTEPMHUYECKHE, PEaKIMH HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANIEKTPOJIUTUYECKAS
JUCCOLMALUs, OKHUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XMUMHUYECKON peaKIy, XMMHUUECKOE PAaBHOBECUE), TEOPUU U
3aKOHBbI (Teopm[ XUMHUYECKOTO CTPOCHHUA OPraHUuYCCKUX
BeuiectB A.M. byriepoBa, Teopusi 3IEKTPOIMTUYECKOMN
qucconyanuu, nepuoanueckuid 3akon /.M. Menneneesa,

3aKOH COXpaHEeHus Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH, (PAKTOJIOTUYECKUE CBEIICHUS
O CBOiicTBaX, cocCTaBe, TMOJy4eHUH U Oe30MacHOM
WCIIOJIb30BAHUN BOKHEUIIINX HEOPTaHUYECKUX "
OpPraHWYeCKUX BEIIECTB B OBITYy W  MPaAKTUYECKOU
JeSITEIbHOCTH YEeJI0BEKa;

NP6 03. cpopMUpPOBAaHHOCTH  yYMEHHH  BBISBIATH
XapakTepHbIC TPHU3HAKK W  B3aWMOCBSI3b  HM3yYEHHBIX

HOHHTI/Iﬁ, OPUMCEHATE COOTBETCTBYIOIIWEC IIOHATHA IIPU
OIIMCaHuKU CTPOCHHUA H CBOIICTB HCOpPTraHNYECCKUX U
OpraHn4eCKuXx BCIICCTB H HX npeBpameHHﬁ; BBISBJIIATH

B3aMMOCBSI3b XMMHYECKMX 3HAHMM C TIOHATUSMU H
MpeJICTaBICHUSIMHU IPYTrUux €CTECTBEHHOHAYYHBIX
PEIMETOB;

IIP6 04. chopMUPOBAHHOCTHP YMEHHH HCIIOJIH30BAThH

HAaWMEHOBAHUS XUMHYECKUX COCTUHEHUN MEXTyHApOIHOTO
COI03a  TEOPETHMYECKOW W  MPUKIATHONM  XUMHUH U
TPUBHAJIbHBIE HAa3BaHUsA BAXKHEHUIIMX BEIIECTB (ITHIICH,
aneTuiieH, riauuepuH, ¢eHos, Qopmanbaerua, yKCycHas
KHUCJIOTA, TTUIMH, YrapHbIM ra3, yrieKUCIblid ra3, aMMHaK,
ramieHasi M3BECTh, HETAIllCHas HM3BECTh, IUThEBas CoJa U
IPYTHUX), COCTaBJISATh (QOPMYNIBI HEOPraHMYECKUX U
OPraHWYEeCKUX BEUIECTB, YPABHEHUS XUMHUYECKUX PEAKIIMA,
OOBSCHATh WX CMBICT; TMOATBEPXKAATh  XapaKTepHBIC
XUMUYECKHE CBOWCTBA  BEIIECTB  COOTBETCTBYIOLIMMHU
OKCHEPUMEHTAMU U 3alHCSIMH  YPaBHEHHH XUMHUYECKHX




peakuuii;

P56 05. cpopMUPOBAHHOCTh YMCHHH YCTaHABJIHUBATH
NPUHAIIC)KHOCTh U3YYCHHBIX  HEOPraHMYeCKUX |
OpPraHMYeCKUX BEUIECTB K OIPEACICHHBIM KiIaccaM H
rpylnaM COCIMHEHH, XapakTepU30BaTh HUX COCTaB U
BOXHEUIIME CBOMCTBA; OINPENENATh BHIBI XUMHYECKUX
CBsI3eH (xoBaneHTHas, MOHHas, MeTaJuTnIecKasi,
BOJIOPOJIHAS), THITBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIPOBATh XUMUYECKHAE PEAKIINH;

ITP6 07. chpopmMupoBaHHOCTH YMEHUN HPOBOAUTH PACUETHI
0 XUMHUYECKHMM (OpMyIaM M YPaBHEHHUSM XHUMHUYECKUX
peakiuii ¢ HCMOJb30BaHUEM (U3NYECKUX  BEJINYHH,
XapaKTepU3YIOIINUX BEIIeCTBA C KOJIHMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJlbHBbIE YCJIOBHS) T'a30B, KOJIWYECTBA
BEIIECTBA; MCIOJB30BaTh CHCTEMHBIE XMMHYECKHE 3HAHHSI
JUIE  TIPUHSATHS PEIICHWH B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsAX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC
CpezcTBa TOUCKa,
aHamM3a u
WHTEPIpPETAIHH
nHpopManuu u
WH(POPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHCHUS 3a/1a4
npoheccCHOHATLHOU
JeSATEIbHOCTH

JInyHOCTHBIE Pe3yJbTaThl JOJLKHBI OTPAKATH B YACTH:

HEeHHOCTH HAYYHOT' 0 MO3HAHMS:

—  ¢(hOopMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOUIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha

Auajaore KYJIbTYD, CHOCO6CTBYI-OH_IGFO OCO3HAaHHIO
CBOCT'O MECTA B MOJIMKYJIBTYPHOM MHPE;

— COBCPHICHCTBOBAHHUC SI3BIKOBOM u YUTATEIBCKOM
KYJIbTYPBlI KaK CPCEACTBa B3auMMOJICHCTBUS MCKAY
JIIOAbMH U IIO3HAHUA MUPA,

— OCO3HaHHC OCHHOCTH HaquOﬁ ACATCIIBHOCTH,
T'OTOBHOCTB OCYHICCTBJIATDH IMIPOCKTHYIO n

HCCIIEIOBATENIbCKYIO JEATEIIBHOCTh UHAUBUIYAJIbHO U B
rpymIe.

MeTanpeaMeTHbIe Pe3yabTAThI J0JKHBI OTPAKATD:

Osnapnenue YHHBEPCAJIbLHBIMH y4eOHBIMU

NMO3HABATEJIbHBIMH 1eHCTBUAMM:

JqucuuniuHapHubie  (IpeaMeTHbIE)  Pe3yJbTAThl U
JAOJIKHBI OTPAKATh:
IIP6 06. BiageHWEe OCHOBHBIMM METOJAMHU HAY4YHOTO

MO3HAHUS BEIIECTB U XUMHUYECKHUX SIBJICHUM (HalmroneHue,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICTUPOBAHUE);

IIP6 07. chopMUPOBAaHHOCTh YMEHUN MPOBOJAUTH PACUCTHI
0 XUMHUYECKHMM (GOopMylIaM M YPaBHEHHMSIM XUMHUYECKHX
peakiuii ¢ HCHONb30BaHMEM (U3UYECKUX  BEJIHYUH,
XapaKTEePU3YIOIINX BEIIEeCTBAa C KOJIHMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMallbHBIE YCJIOBHS) T'a30B, KOJIWYECTBA
BEIIECTBA; MCIIOJIb30BATh CUCTEMHBIE XUMUYECKHE 3HAHUS
JUIS  TPUHSATHS PEIIeHUH B KOHKPETHBIX SKU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;
IIP6 08. chopMupOBaHHOCTH YMEHHUH IUIAHUPOBATH MU
BBIMOJIHAT  XUMUYECKUH SKCHEPUMEHT  (IIpeBpalleHHs
OpraHMYECKHUX BEIIECTB IpU HArpeBaHUU, IOJIY4YECHHE
ATUJIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEaKLNU




B) paborta ¢ nHgopManmeii:

— BIAQJETh HAaBbIKAMHM TOJY4YeHUs HHPOpPMAIUH U3
HCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSITEIIEHO
OCYHIECTBJIATh IIOMCK, AaHAJIW3, CUCTEMATU3ALUI0 H

MHTEpOpeTalui0 HHGOPMAIMK pa3IMYHBIX BHIOB H
(dhopM TIpeICTaBICHNS;

— CcO3/aBaTh TEKCTbl B pa3jIM4HBIX (popmarax ¢ ydyeTrom
Ha3HaueHus: UWHQPOpMalMu U 1EJNEeBOH ayIuTOpHH,
BbIOMpass ONTUMAJbHYIO (QOpMYy MpEACTaBIEHUS U
BU3yaJIH3aliy;

— OILIEHUBATh JI0OCTOBEPHOCTb, JIETUTUMHOCTh
nH(popMalny, ee COOTBETCTBUE IIPABOBBIM M MOpPaIbHO-
TUYECKUM HOPMaM;

— BJaACTH HaBBIKaMH pacrio3HaBaHHA n 3alllUTHI
nHpopmanuy, MH(OPMALIMOHHON 0€30MacHOCTH
JIMYHOCTH.

Ha aJlbJErubl, Kpaxmall, YKCyCHYIO KHCIIOTY; JeHaTypauus
OCJIKOB TMpU HArpeBaHUM, IBETHBIC pPEAKIUU OEJIKOB;
NPOBOJUTHh PEAKIUHM HOHHOTO OOMEHa, OINpeNeNsiTh Cpery
BOJHBIX PAaCTBOPOB, Kaue€CTBEHHBIE pEaKLMU Ha Cyinbdar-,
KapOOHaT- U XJOPH/I-aHUOHBI, HA KATUOH aMMOHHUS; peliaTh
AKCIIEPUMEHTANIbHBIE 3a7aud 1o TemaM "Mertamibl" u
"Hemetainbl") B COOTBETCTBUM C NpPaBUJIAMU TEXHUKHU
0€30MacHOCTH  TpU  OOpallleHuu ¢  BEHIECTBAMU W
1a60paTOPHBIM 000PYIOBAHUEM; TIPEACTABIISITH PE3yIbTaThI
XMMHUYECKOTO JKCIEpUMEHTa B (pOpMe 3amucu ypaBHEHUI
COOTBETCTBYIOILIUX peakuui U (GOpMyIupoBaTh BBIBOJbI HA
OCHOBE 3THX PE3y/IbTaTOB;

IIP6 09. chopMHUPOBAHHOCT, YMEHHUS aHAIU3UPOBATH
XUMHUYECKYI0 HHGpOpMalHio, TMOJIy4aeMyl W3 pPa3sHbIX
HUCTOYHUKOB (CpeICTB MaccoBOM HMHQOpMAIMM, CETb
WuTepHer u npyrue).

OK 04. 3ddexTuBHO
B3aMOJEHCTBOBAThL U
paboTtath B
KOJJIEKTUBE U
KOMaHje

JInuHOCTHBIE Pe3yabTATHI J0JKHBI OTPAKATH B YACTH:

rPakKIaHCKOT0 BOCTIMTAHMS

— TOTOBHOCTh BECTH COBMECTHYIO JICATEIHHOCTH B
WHTEpecax rPakIaHCKOTO OOIIeCTBA;

— yMeHHue B3aHMOJIEMCTBOBATh c COLIMAJIbHBIMU
WHCTUTYTAMH B COOTBETCTBHM C WX (QYHKIHSIMH U
Ha3HAUYCHHEM.

MeTanpeaMeTHbIe pPe3yJabTaThl 10JKHbI OTPAKATh:

OBjajleHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH

JelCTBUSIMH:

0) coBMecTHAas 1eSITeJIbHOCTD.
— TOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U
WHIUBUAYAIbHOU pabOTHI;

— HPHUHUMATH OciIn COBMECTHOM ACATCIIBHOCTH,
OpPraHru30BbBIBAT W KOOPAUHHUPOBATH JIEUCTBHUSA IIO0 €€
JOCTHIXCHUIO: COCTaBJIATH IJ1aH HeﬁCTBHﬁ,

pacnpeaciitb pojin € Yy4CTOM MHEHUI Y4aCTHUKOB

JqucuuniuHapHubie  (IpeaMeTHbIE)  Pe3yJbTATbhl U
JAOJIKHBI OTPAKATh:
IIP6 08. chopMHUpPOBAaHHOCTH YMEHHH IUIAHUPOBATH M

BBINIOJIHATh ~ XUMHYECKUH OKCIEpUMEHT (IpeBpalleHUs
OpraHMYeCKUX BEIIECTB MpPU HArpEeBaHUU, MOJIy4YCHUE
STHJIEHA M W3Y4EHUE ero CBOWCTB, KaUeCTBEHHBIC PEaKIIMU
Ha albJEru/bl, Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypalus
OEKOB TpUM HArpeBaHHUM, LIBETHHIE pEaKIUU OENKOB;
MPOBOAUTh PEAKIMM HOHHOTO OOMEHa, ONpPENENATh CPery
BOJHBIX PAacTBOPOB, KaueCTBEHHBIE peaklMHU Ha Cyibdar-,
KapOOHAT- U XJOPHUA-aHUOHBI, HA KATHOH aMMOHHUS; pelIaTh
SKCIEPUMEHTAIbHBIE 3a/aud 1Mo TemaMm "Metauibl" U
"Hemeramisl") B COOTBETCTBHUM C TMpaBUJIAMU TEXHHKH
0e30macHOCTH TpuU  OOpalleHMd ¢  BEHIECTBAMH |
71ab0paTOpPHBIM 000PYIOBaHUEM; MIPEACTABIATH PE3YIIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (opMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIHii 1 (HOPMyIUPOBATh BHIBOJBI Ha
OCHOBE 3THX PE3YJIbTATOB.
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00CY)KIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

— KOOPJMHHUPOBATH M BBINOJHATH PadOTy B YCJIOBHSIX
peanbHOr0, BUPTYAIBHOTO W KOMOWHHUPOBAHHOTO
B3aUMO/JICHCTBHS,

— OCYILECTBIATh MO3UTHUBHOE CTPATETHMYECKOE IOBEICHHUE
B Pa3JIMYHBIX CUTYAlUSX, MPOSBIATH TBOPYECTBO U
BOOOpakeHHe, OBITh HHUIIUATHBHBIM.

Osiaanenue YHUBEPCAJIbHBIMHA

JeHCTBUSAMMU:

I) NPpUHATHE ce0s U APYTUX JIIOAe:

— TMPUHUMATh MOTHBBI M apryMEHTBHl JIPYTHX JIIOAEH MNpHU
aHaJiM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

— TMpU3HABaTh CBOE MpPaBO W IMPaBO JPYrux JHOJEH Ha
OINOKMU;

— Ppa3BHBaTh CIOCOOHOCTH TOHUMAaTh MHP C TO3HUIIHH
JIPYroro 4eJi0BeKa.

peryJIiTHBHbIMH

OK 07.
ConeiicTBOBaTHL
COXPaHEHUIO
OKpY’Karolleu cpepl,
pecypcocOepexeHmIo,
MIPUMEHSTH 3HaHUs 00
W3MEHEHUHU KIIMMATa,
MIPUHLIUTIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ HEeKTUBHO
JIENCTBOBAThH B
Ype3BbIYATHBIX
CUTYaLMIX

JInyHOCTHBIE Pe3yabTaThl J0JKHBI 0TPAKATH B YACTH:

IKO0JIOTHYE€CKOI0 BOCIIMTAHMSA:

— c(OpMUPOBAHHOCTD AKOJIOTHYECKOM KYJIBTYpHI,
MOHMUMAaHWE  BIUAHUA  COLHUAIBHO-?KOHOMHUYECKHUX
MIPOLIECCOB HA COCTOSIHME MPUPOAHON U COLMAIbHON

Cp€anbl, OCO3HAHHUC r100aJILHOTO XapakTepa
OKOJIOTHYCCKHX l'IpO6J'IeM;
— IINIaHUPOBAHUC u OCYIICCTBIICHUC ,Z[CﬁCTBHfI B

OKpY)XaloIlled cpele Ha OCHOBE 3HaHUS Iiesieid
YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;
— AaKTHBHO€ HEMpUATUE MACWCTBUN, NPHUHOCAIIMX Bpea

OKpY>Karollen cpene;

— yMeHue IIPOTHO3UPOBATh HeOJ1aronpuaTHbIe
DKOJIOTMYECKHE  IOCIHEACTBUSA  IPEANPUHUMAEMBIX
JNEUCTBUMN, IPEAOTBPAIATh UX;

— pAacCIIMpEHHE OIbITa JCATEIBHOCTH  3KOJIOIMYECKOMN
HaIlpaBJICHHOCTH.

JqucuuniuHapHubie  (IpeaMeTHbIE)  Pe3yJbTAThl U
JAOJIKHBI OTPAKATh:
NP6 01. chopMUpPOBAaHHOCTH  TPEACTABICHHH: O

XUMHYECKOW COCTABIISAIONIEH €CTECTBEHHOHAYYHOM KapTUHBI
MUpa, POJM XUMHUHU B IO3HAHUU SBJICHUNA NPUPOJBL, B
GbopMUPOBAHUM MBILIUICHUS U KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHOW  TPaMOTHOCTH,  HEOOXOIUMOHN  AJis
pellleHrs  NPaKTHYECKUX  3aJady U IKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/0POBbIO H
IPUPOJIHOI cpefie;

ITP6 10. cdopmupoBaHHOCTH YMEHUN COOIMIOAATH MpaBUiIa
9KOJIOTHYECKH 11eJ1eco00pa3HOro TMOBEJACHHs B OBITY U
TPYAOBOW JEATEIBHOCTH B IIENIAX COXPAHEHHS CBOETO
37I0pOBbS U OKpPYXKAloLEed MPUPOTHON Cpefbl; YUUTHIBATh
ONACHOCTh ~ BO3JCUCTBUS  HA  JKUBbIE  OpPraHU3MBI
ONPENETCHHBIX BEIIECTB, ITOHMUMAsi CMBICH [OKa3aTels
MpeAeTbHON JOIMMYCTUMON KOHLIEHTPALUH.
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MeTtanpeaMeTHblIe pe3yJbTaThl J0/KHbI OTPAKATh:
OBaanenue YHHMBEPCAJbLHbIMHA y4eOHBbIMU
NMO3HABATEJIbHBIMU 1€HiCTBUAMM:

B) pa6ora ¢ ungopmanueii:

MCIIOJb30BATh cpeacTBa MH(POPMAITMOHHBIX U
KOMMYHHKAIITMOHHBIX TEXHOJIOT Uit B peICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX WU OPraHU3allMOHHBIX
3ajau ¢ coOmroieHneM TpeOOBaHMM  SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPaBOBBIX M ATHYECKUX HOPM, HOPM HH(OPMALMOHHON
0€30MaCHOCTH.

IIK®...
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2. CTPYKTYPA U COJEP)KAHUE OBHIEOBPA3OBATEJBLHOM

JAUCIHUITJIMHBI «XXUMU S

2.1. O0beM JUCHUILIMHBI M BUABI y4e0HOU padoThl

Bua yueoHoii padoTbl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl AU CHUILTUHBI 144
Conep:kaHue y4eOHOT0 MaTepuaja 96
BT. U..

TEOPETUYECKUE 3aHITHUS 44
MPAKTAYECKUE 3aHATUS 21
abopaTOPHBIC 3AHITHUS 18
KOHTPOJIbHBIE Pa0OTHI 8
IIpodeccnoHa/ibHO OpPHEHTHPOBAHHOE COAepKaHHMe (CoAep:KaHUe 43
NPUKJIATHOTO MOAyJIsi)*

B T. 4.

TEOPETUYECKUE 3aHATHS 14
MPAKTUYECKHUE 3aHATHS 17
ab0paTOPHBIC 3aAHITHS 12

KOHCYJbTAallUN

IIpoMexxyTouHasi aTTecTamus (dK3aMeH)

* TIpoecCHOHANBHO OPUEHTHPOBAHHOE COJEPIKAHME MOKET OBITh PACTIPENENEHO 0 pasieiaM (TeMaM) WM

CKOHIICHTPHUPOBAHO B pa3aciic HpHKJ'Ia,Z[HOﬁ MOAYJIb.
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

HaumeHoBaHue Cojep:kanue yueOHOro MaTepHa/ia (0CHOBHOE M NPodeccHOHaTLHO OpUeHTHpPoBaHHoe)®, | O0béM | DopmMupyemble
Pa3IesIoB U TeM JabopaTopHbIe M MPAKTHYECKHE 3aHITHS, IPHKJIATHOI MOTYJIb YacoB | KOMIETeHIHH
1 2 3 4
Coaep:kaHue y4eOHOTro MaTepuaja 96
Pasjen 1. TeopeTnueckue 0CHOBbI XUMHH 23
Tema 1.1. CojaepikaHue yueOHOro MaTepuajia 2 OK 01
OCHOBHBIE XUMUYECKHE | XUMHUYECKHI  dIeMeHT. AToM. SIapo  aroma, H30TONBL — DIEKTPOHHas  000JOYKa.
NOHATHSA W 3aKOHBI, | DHEPreTUYEeCKUe YPOBHH, MOIYPOBHU. ATOMHBIC OpOHUTaNH, S-, P-, O- aneMeHThl. OCOOEHHOCTH 1
CTPOCHHUC aTOMOB |pacrpe/eieHHs JJIEKTPOHOB 10 OpOUTANSIM B aToMax JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
XUMUYCCKUX DrexkrpoHHas KoOH(UTyparus aToMoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI
SIICMCHTOB IIpakTHuyeckne 3aHATHS
[Tpaktuyeckas pabora Nel. «OCHOBHBIC KOJHMYCCTBEHHBIC 3aKOHBI B XHMHH M PACUeThl IO
YPaBHEHHSIM XUMHYCCKHX PEAKIIHI».
OTHOCHUTEIbHBIC aTOMHAss M MOJIEKYJIsIpHas Macchl. MossipHast macca. KosmuecTBo BerecTsa. 1
MaccoBast nosisi BemiecTBa. 3akoH ABoraapo. MousapHblii 00beM Ta3oB. OTHOCHTETbHAS
TUTOTHOCTb T'a30B. PacdeTsl 0 ypaBHEHUSIM XUMHUYECKUX PEAKIIUN C HCIIOJIb30BAaHHEM MacCOBOU
JI0JIA BEIIeCTBa, 00beMa (HOpMaIbHBIC YCIOBHSI) Ta30B, KOJUYECTBA BEIIECCTBA
Tema 1.2. Coaep:xaHue y4eOHOro Marepuaja 1 OK 01
Ilepnonnyecknii 3akoH | [IpakTHYeCKHe 3aHATHS OK 02
u Hepnoanueckas |[Ipakruueckas paGota Ne2. «V3yueHne NEPUOAMYECKUX 3aKOHOMEPHOCTEH M UX B3aMMOCBS3H IIK®....
CHCTEMa  XUMHHCCKUX |co cTpoeHrEM aTOMOBY.
SJIEMEHTOB H. 178 [Tepromuyeckas cucreMa xumMuveckux sneMeHToB .M. MenneneeBa. CBsA3b NEPHOIHYECKOTO
Menneneesa, X CBA3D |33k0ma n [lepHOANIECKOI CHCTEMbI XHMIUUECKHX YJIEMEHTOB C COBPEMEHHOIT TCOpPHEi CTPOeHNs
¢ 5 COBPEMEHHOH |31oMoB. 3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH 1
TCOpUCH CTPOCHHA | poCThIX M CII0KHBIX BEIIECTB IO TPYIIaM U mepuoaaM Ileproanveckoil CHCTEeMbl. 3HAUYCHHE
aToMOB MEPHOIUYECKOIO 3aKOHA M CHUCTEMbl XHMHUYeCKUX anmeMmeHToB [I.M. MenzeneeBa B pa3BUTHH
HaYKH.
YcTaHOBJIGHUE CBS3M MEKIY CTPOCHHEM aTOMOB XHMHUYECKHX 3JIEMEHTOB M MEPUOIUYCCKUM
W3MEHEHHEM CBOWCTB XMMHMYECKHX OJIEMEHTOB W WX COCIWHEHHH B COOTBETCTBHH C
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[10JIOKCHUEM IIepunonueckoit CUCTEMBI. Pewenne [IPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECCKUX 3aJaHMii Ha XapaKTepU3aIMI0 XUMUYECKUX JJIeMEHTOB «Merammmueckue /
HEMETAJUIMYECKUE CBOMCTBA XHUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUH C HX JIIEKTPOHHBIM
CTPOEHHEM U TIOJIOKEHHEM B IEPUOJUYECKON CHCTEME XHUMHUYECKHX anemeHTtoB J[.U.
MenaeneeBay

Tema 1.3. Coaep:kanue yueOHOro MaTepuajia OK 01
Crpoenue BeluecTsa u Crpoenue BemiecTBa. XHUMHUYECKash CBs3b. Buabl XUMHYECKOW CBA3M (KOBaJIGHTHAas
IPHUPOa  XUMHYECKOH | yeronspHas M TOJAPHAs, MOHHAS, METalINYecKas). MeXxaHu3Mbl 00pa30BaHNsS KOBAJICHTHOM
cBsi3i.  MHOroo0pasue | xpmudeckoii cBs3n (OOMEHHBIH 1 JOHOPHO-AKIENTOPHBIT). Bogopo/Has cBsi3b. BaleHTHOCTS.
BCIIECCTB DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI M aHHOHBI
IIpakTnueckune 3aHATHS
[IpakTuueckas padorta Ne3. «CtpoeHue BeuiecTBa U MpUpoaa XUMHUUECKON CBSA3M».
JlemoHcTpanust Mojenell KpUCTAJUIMYECKUX PEIIeTOK: MOHHOM (XJIOpUJ HATpus), aTOMHOMU
(rpaduT 1 anMas), MOJEKYIIPHOU (YTJIEKUCIBIN ra3, U0J), MEeTAIIINYeCKON (HaTpHii, MarHu,
Menb). Pemenne npakTudyeckux 3aJaHUil Ha COCTaBlIEHUE 3JIEKTPOHHO-Tpadudeckux hopmyi
a1eMeHTOB |—4 nepro 0B
Tema 1.4. Conep:xaHue y4eOHOro Marepuaja OK 01
Knaccudukanus, Knaccudukanus HeopraHndeckux BemiecTB. HoOMEHKmIarypa HEOPraHUYECKHUX BEIIECTB OK 02
u HOMEHKJIaTypa | (OKCUAbI, TMAPOKCHIBI, KHUCIOTHI, COJM). BelecTBa MOJIEKYISPHOTO U HEMOJIEKYISPHOTO
HEOPraHN4ecKuX CTpOEHHUs. ArperaTHble COCTOSHHUS BemiecTBa. Kpucramimueckue M amMOpQHbIE BEIIECTBA.
BELIECTB 3aKOH IIOCTOSIHCTBA COCTaBa BeLIECTBA. TWIbl KPUCTAJUIMUECKMX PELIETOK (aTOMHasd,

MOJIEKYJIsSIpHAsi, HWOHHAs, MeTajin4yeckas). 3aBUCHUMOCTb CBOICTBa BEIIECTB OT THUIIA
KPUCTAJTTNYECKON PEeIIETKU

IIpakTHYecKue 3aHATHS

[TpakTuueckas padota Ned. «HomeHKIaTypa HEOPraHUYECKUX BEIIECTBY.

Pemenne mnpakTuyeckux 3aJaHUl MO KiIacCHU(PHUKAIMK, HOMEHKJIATYpE U XUMHYECKUM
(dbopMynaM HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIAcCOB (YrapHbIM Tra3, YrieKUCIbIN ras,
aMMHUaK, raiieHasi U3BecTb, HeraieHasi U3BecTb, IUThEBAS COJA U JAPYT'HX): HA3BaHUsI BEIIECTB
o mexayHapoaHoit (MIOITAK) unu TpuBHaIbHOM HOMEHKIIAType M COCTaBJIeHHE (OPMYIIbI
XMMHUYECKUX BEIIECTB, ONpeAeiieHHe MPUHAAIEKHOCTH K kiaccy. [lowck uHdopmarmu mo
Ha3BaHHUAM, HUACHTUPUKATOpPAM, CTPYKTYpHbIM  (opmynaM. AHaMM3  XUMHUYECKOM
uH(popMaluY, TOTy4aeMOl U3 pa3HbIX MCTOYHHUKOB (CPEICTB MaccoBod MHGOpMAIUH, CETh
WuTepHer u apyrue)
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Tema 1.5.
Tumsl
peakuui

XUMHYCCKHX

Conepxxanue yueOHOro Marepuaja

Xumnueckas peaknus. Knaccudukamus M TUIBI XUMUYECKUX PEAKIMi B HEOPraHUYECKOH U
OpraHMYECKOM XUMHH. 3aKOHbI COXpPAHEHMsI MacChl BEILECTBA, COXPAHEHMsI U IpPEBpalllEHUs
SHEPruu MNpU  XUMHUYECKUX peakuusX. OKHUCINTEIbHO-BOCCTAHOBUTENBHbBIE  pEaKLuu
(ypaBHEHHSI OKUCIIECHUSI-BOCCTAHOBIICHUS, CTEIIEHb OKUCIEHUS, OKUCIUTEIb U BOCCTAHOBUTEIID,
IIPOLIECCHI OKHUCIIEHHUsI U BOCCTAHOBJICHHU S, BAXKHEHUIINE OKUCIUTEIN U BOCCTAHOBUTEIN, METO/L
ANEKTPOHHOTO OajaHca, IEKTPOJIM3 PACTBOPOB M PACIUIAaBOB BEIECTB, OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIE  peakUMM B NPHUPOJAE,  IPOU3BOJACTBEHHBIX  Ipoleccax |
KU3HEJESITEIbHOCTH OPraHU3MOB)

JlabopaTopHble 3aHATUSA

Jlaboparopnas padota Nel «Tunbl XUMHUYECKUX peaKUii».

HccnenoBanue TUNOB (MO COCTaBY M KOJIMYECTBY HMCXOJHBIX U OOpa3yIOLIUXCS BEIIECTB) U
MIPU3HAKOB XMUMHUYECKMX peakuuil. CocTaBieHME YpPaBHEHHM pEaKkIWil COEOUHEHUS,
pasnokeHusi, 3aMelieHus, oOMeHa, B T.4. PEaKIHUi TOpeHus, OKUCICHUS-BOCCTAHOBIICHHUS.
CocraBieHne ¥ ypaBHHUBaHHE OKHUCIUTEIIbHO-BOCCTAHOBHUTENBHBIX pEaKIUH METOJ0M
IEKTPOHHOTro OanaHca. PacueTHble 3ajjauM Ha HAXOXKIECHHUE OTHOCHTEIBHON MOJIEKYISIpHOU
MAaccChl, OIPEICIICHUE MAaCCOBOM TOJIM XMMHUYECKUX 2JIECMEHTOB B CJI0KHOM BEIIECTBE

OK 01
OK 02

Tema 1.6.
CkopocTh
peaKkui.
paBHOBecHE

XAMUYECKUAX
XuMu4eckoe

Conep:xanue y4yeOHOro Mmarepuaja

CKOpOoCTh peakIMH, €€ 3aBUCUMOCTh OT PA3IUYHBIX (DAKTOPOB: MPHUPOABI pPEarupyroulnux
BEIECTB, KOHICHTPALMH PEarupyrolinX BElIeCTB, TEMIEPATyphl U IUIOMIAAN PEAKIIMOHHOM
noBepxHocTU. TemoBble 3G(GEKThl XUMUYECKUX pPEaKIHil: 3K30- U SHIOTEPMUYECKHE
peakiuu. OOpaTuMble peakuu. XUMHUYECKoe paBHOBecue. DakTOphl, BIHSIOIMIME HaA
COCTOSIHUE XMMHYECKOTO paBHOBECHs (KOHIIEHTPALMs PEareHTOB WM MPOIYKTOB peakiuu,
nasieHue, remneparypa). [lpuamun Jle [llarense

IIpakTHYeckue 3aHATHS

[Ipaktnueckas pabora NoS5. «BnusHue pa3nuyHbIX (QAKTOPOB HA CKOPOCTb XUMHUYECKOM
peaxum.

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaiau3 (HaKTOpOB, BIHUAIOIIUX Ha
W3MEHEHHE CKOPOCTH XMMUYECKOM peakluu. 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIH OT
MPUCYTCTBUSL KaTajau3aropa Ha MpPUMEpEe pa3oKEeHUs MEepPOKCHIa BOJOPOJA C IMOMOIIbIO
TUOKCHa MapraHila M KaTanaspl. PellleHne NpaKTHKO-OPHEHTHPOBAHHBIX 3aJaHUl Ha
npuMmeHenne npuHiuna Jle-lllatense a7 Hax0XACHUS HAMPaBJICHHUS] CMEIIEHUS PaBHOBECHS
XMMHUYECKON peaknuu W aHaiau3 (akTopoB, BIUSIONUX HAa CMENIEHHE XHUMHYECKOTO

OK 01
OK 02
IIK...
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paBHOBECHs

JlabopaTopHble 3aHATHS

Jlabopatopnast pabora No2 «M3yueHue 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM pPEaKIUU OT
KOHICHTpAaIHU pCarupyromux BCIICCTB U TCMIICPATYPLI».

JlaboparopHas paboTa Ha BEIOOD:

1. JlaGopatopHas pabora Ne2.1 «OmnpenerneHne 3aBUCHMOCTH CKOPOCTH PEAKIUH OT
KOHIICHTPAIIMN PEearupyroIInX BemecTBy. VcciaenoBanne 3aBUCHMOCTH CKOPOCTH PEAKIIUU OT
KOHLeHTpauuu. Onpeenenne KOHCTaHThl CKOPOCTH pPeaklUy IpaudecKuM METOIOM.

2. JlaGopatopHas pabota Ne2.2 «OmpeneneHne 3aBUCUMOCTH CKOPOCTH pPEaKIHMH OT
TeMIeparypel». MccinenoBaHne 3aBHCHMOCTH CKOPOCTH pEaklMud OT TeMmIepaTypbl. Pacder
OHCPIYMH aKTUBAIUKU PCAKIINN

Tema 1.7.
PactBopel, TEOpHUs
AIEKTPOJTUTAYECKON

JIMCCOIMAIIMH U WOHHBIN
oOMeH

Conep:xxanue yuyeOHOro marepuaja

PactBopbl. Buabl pacTBOpOB 1O COACPKAHHIO PACTBOPEHHOTO BEIMIESCTBA. PacTBOPUMOCTS.
[TonsiTue o mucnepcHbIX cucrtemax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas a0Jid
BemecTBa B pactBope. [lomstme o BojmopogHoM  mokaszarene (pH)  pactBopa.
DnekTponauTHdeckas aucconuanus. CHIbHBIE W claa0ble 3JEKTPOJUTHI, HEIICKTPOJIHUTHI.
Peaxkiuu nmosHoro ooMeHa

JlaGopaTopHble 3aHATHSA

JlabopaTtopnas pabota Ne3 «IIpurotoBieHrue pacTBOPOBY.

[IpuroToBsieHHE PacCTBOPOB 3aJAHHON MAacCOBOM J0JIE PAaCTBOPEHHOIO BEIIECTBA, TPOBEICHUE
peakuuii HMOHHOTO OOMEHa, ONpeJesieHHe Cpelbl pPAacTBOPOB BELIECTB C  IMOMOIUIBIO
YHHUBEPCAIbHOTO WHIMKATOpa (KHclas, HeWTpasibHas, MIejo4yHas). 3aJaHus Ha COCTaBJICHUE
HMOHHBIX peakiuil. PemieHne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PacTBOPHI,
HCIO0JIb3yeMble B OBITOBOM U IPOU3BOJICTBEHHOM JESITEILHOCTH YeJIOBEKa

Jlaboparopnas pabota Ned «Peakuuu ruipoan3a.

HccnenoBanue cpeapl pacTBOPOB CoJiel, 00pa30BaHHBIX CHIIBHBIMU U CIa0BIMH MPOTOJIUTAMU,
U UX peaKIfil ¢ pacTBOpamMu ILIelIo4Yr U kapOoHarta HaTpusi. CocTaBleHUE peakUuid THIPOIH3a
cosen

JIaGopatopHas pabota NeS «MccienoBanue TUCIEPCHBIX CUCTEM.

Ctpoenue u GakTopbl YCTOHYMBOCTH AMCIIEpCHBIX cucTeM. CTtpoeHue Mullemibl. PaccenBanue
CBETa IMPH MPOXOXKJICHUH CBETOBOTO ITydKa Yepe3 ONTUYECKH HEOJHOPOJHYIO cpeay (3ddexTa
Tunnans). IlpuroroBneHne W H3yuyeHHE CBONCTB JUCIIEPCHBIX CHCTEM pa3HBIX BHJIOB:
CYCIIEH3MH, 3MYJIbCUHU, KOJUIOUIHOTO pacTBopa. CpaBHEHUE CBOMCTB MCTUHHBIX M KOJUIOUJHBIX

OK 01
OK 02
OK 04
OK 07
IIK...
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PacTBOPOB, BBIABJICHUC OCHOBHBIX pa3111/1q1/1171 MCXK/Yy HUMU

KonTpouabsnas padora 1

CrpoeHue BeliecTBa 1 XMMMUYECKUE peakiuu (1o paszaeny 1)

Pasnen 2. Heopranuyeckasi xumusi

16

Tema 2.1.
DOU3HKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

Conepxxanue yueOHOro MarepuaJja

10

Meramnbl. Tlonoxenue wmetawioB B Ilepuomnyeckoit cucrteMe XUMHUYECKHUX DSJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS DSJIEKTPOHHBIX 000JOYEK aTOMOB MeTauioB. OOmmue Qu3ndeckue
cBoiicTBa MeTayyioB. CIIaBbl METAUIOB. DJIEKTPOXUMHYECKUHN Psijl HAMPSDKEHUM METalIoB.
XUMHUYECKUE CBOMCTBA BAXHEUIITUX METAJJIOB (HATPHUH, KaIHi, KaJbIIMH, MAarHAN, aTFOMAHUN,
IIUHK, XpOM, JKeJie30, ME€Nb) W WX coenuHeHuil. OOmme crnocoObl MOJYYeHHS METaJlIOB.
[IpuMeHeHre MEeTaJIJIOB B OBITY M TEXHUKE

Hemeramnel. Tlonoxxenne HemetaywioB B llepuogwdeckoil cUCTEME XHUMHUYECKHUX DIIEMEHTOB
J.1. MenneneeBa m OCOOCHHOCTH CTpOEHHUs aToMOB. Du3NUeCKHe CBOWCTBA HEMETAJUIOB.
AnnoTponus HeMeTalioB (Ha MpUMepe KUCIopoaa, cepsl, ¢pochopa u yriepoaa). XuMuyeckue
CBOWCTBA W TPUMEHEHHWE BaXHEHIINX HEMETaUIoB (TaJIOTeHOB, cepbl, a3zoTa, (ocdopa,
yriepoga W KpEeMHHS) W WX COeAMHEHUH (OKCHUIOB, KHCIOPOJCOACPKAIINX KHUCIIOT,
BOJIOPOJHBIX coeMHEeHMH ). [[puMeHeHne BAXKHEUIITUX HEMETAUIOB U UX COCTMHECHUM

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTaHWYECKHX BEIIECTB (OKCHJIOB, THIPOKCHIOB,
KHUCIIOT, cojieil U np.). ['eHeTnyeckasl CBSI3b HEOPraHUYECKUX BEIECTB, MPUHAIICKAIIUX K
Pa3IMYHbBIM KJlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX
CO€JIMHEHUH, BHICIINX OKCHJIOB M THAPOKCUIOB

IIpakTHYecKue 3aHATHS

[IpakTuueckas padota Ne6. « DU3NKO-XMMUYECKHE CBOWCTBA HEOPTAHMYECKUX BEIIIECTBY.
CocraBiicHHE YypaBHEHUH XUMHUYECKHX PEAKIUHA C ydacTHeM TMPOCTBIX MW  CJIOXKHBIX
HEOPraHMYECKHX BEIIECTB: META/UIOB W HEMETAJIOB, OKCHIOB METAJJIOB, HEMETA/UIOB U
aM(}OTEepHBIX JIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAHUM M aM(OTEPHBIX THIAPOKCHJIOB;
HEOPraHUYECKUX COJIeH, XapaKTepU3yIOIIUX UX CBOICTBA.

Pacuétbl macchl BelecTBa uiin 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe MU
00BEMY OJTHOTO M3 YYacCTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIHUYECTBA
BEII[ECTBA) MPOJIYKTOB PEaKLMHU, €CIIM OJIHO M3 BEIIECTB UMEET nmpuMecH. PemeHue nmpakTuko-
OpUEHTHUPOBAHHBIX 3aJaHUI HAa CBONCTBA, COCTaB, MOJy4YeHHE M 0€30MacHOe HCIMOJIb30BaHUE
BOKHEHIIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MPOQeCCHOHANBHOMN NeSTEeTHbHOCTH YeJIOBEeKa

JlabopaTopHble 3aHATHS

JlaboparopHas paboTta No6 «CBolCTBa METAIJIOB U HEMETAIIIIOBY.

OK 01
OK 02
OK 04
IIK...
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HccnenoBanne (pu3nueckux W XUMUYECKHMX CBOWCTB METAUIOB M HEMETAUIOB. PemieHue
SKCIEPUMEHTAIBHBIX 33/1a4 M0 CBOMCTBAM XHMHUYECKHM CBOMCTBaM METAJUIOB U HEMETAJIOB,
10 PACIIO3HABAHUIO U MOJYYCHHUIO COCIMHEHUN METAIUIOB U HEMETAJIJIOB

Tema 2.2.
WNnentuduxarms
HEOPraHUYECKUX
BEIICCTB

Conepxxanue yueOHOro MarepuaJja

HpaRTuquRne 3aHATUSA

[IpakTnueckass pabora Ne/. «KadecTBEeHHbIE XUMHUYECKHE pEaKIUH, XapaKTepHbIE s
oOHapyXeHHS HEOPTaHUYECKUX BEHIECTB (KATHOHOB M aHUOHOB ).

CocraBieHue ypaBHEHUN peakluil oOHapyxeHus katnoHoB [-VI rpynn u aHMOHOB, B T.U. B
MOJIEKYJIIpHOW W WOHHOW QopMax. Peakumu oOHapyKeHUST HEOPTaHMUYECKHX BEIIECTB B
peaJIbHbIX 00BEKTAaX OKPYKaIOIIEH cpeibl

JlabopaTopHble 3aHATUSA

JlaboparopHas padota Ne7 «neHTH(UKAAS HEOPTaHUIECKUX BEIICCTB.

Pemenne skcriepuMeHTaNBHBIX 3371a4 110 XUMAYECKUM CBOMCTBAM METAJIOB U HEMETAILJIOB, 110
pacrmo3HaBaHUI0 M TOJYYEHHUIO COEIMHEHUN METallJIoOB M HEMEeTasIoB (B3auMOJENCTBHE
TUAPOKCH/IA ATFOMHUHUS C PACTBOPAMH KHCIIOT U IeNioveit,). MaeHTudukamnms HeopraHmIecKnx
BelecTB (katuoHoB [-VI rpynn wiM aHMOHOB) C HCHOJB30BaHHEM HX (DU3MKO-XUMHUYECKHX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIHIA.

JlabopaTopHast paboTa Ha BHIOOD:

1. JlaGoparopnas pabGota Ne 7.1 «AHanuTHYecKHMe peaknuu KaTuoHoB [-VI rpymm».
[IpoBeneHne KaueCTBEHHBIX peaKUWl, MCMOIb3yEeMbIX Al OOHApy>KEeHUs KaTUOHOB | rpymiibl
(kamusi, HaTpus, Maraus, amMmmonus), II rpynmner Ha npumepe Gapwus, III rpynmer — cBunna, [V
rpynnel — amtoMunus, V rpynmbl — skene3a (II m 1), VI rpynner — Hukemns. Onucanue
HaO0JI0JTaeMBbIX SIBJICHHUM U COCTABIICHUE XUMUYECKUX PEAKIIH.

2. JlaboparopHas pabGota Ne 7.2 «AHaIWUTHYECKHE pEaKUUM aHHOHOBY». IlpoBeneHue
KaueCTBEHHBIX peaKIui, HCIOJIb3yeMbIX AJisi oOHapyXKeHHs aHHOHOB: kKapOonarta, ¢ocdara,
cynbdarta, cynbduaa, HuTpara, xjopuga u Ap. Onucanue HaONIONAEMBIX SBICHUH H
COCTaBJICHUE XUMUYECKHUX PEaKIIHii

OK 01
OK 02
OK 04

Tema 2.3.
IIpousBoacTBO
HEOPraHUYECKUX
BEIIECTB. 3HaucHHE
U TpUMEHEHHE B OBITY
Y Ha NIPOU3BOJICTBE

Conepxanue y4eOHOro Marepuasia

OOu1ue mpeacTaBieHUs O MPOMBIIUIEHHBIX CIIOCO0aX MOJy4eHHs XMMHMYECKMX BellecTB (Ha
pUMepe MpPOU3BOACTBA aMMMaKa, CEpHOW KHCIOThI). UepHas M IBETHas METaJLTyprHsl.
[IpakTHyeckoe NPUMEHEHHE DJIEKTPOJM3a JUIsl MOJIyYEHHUS IIENOYHBIX, MIET0YHO3EMEIbHBIX
MeTaJuloB U amoMuHMA. CTEKJIO M CHIIMKaTHas MPOMBINUIEHHOCTh. I[Ipobiema 0TX070B U
110OOYHBIX MPOTYKTOB

OK 01
OK 07
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HpaRaneCRne 3aHATUSA

[Ipaktuyeckas pabora Ne8. «Heopranmueckast XUMHsS B COBPEMEHHOM MUPE».

Pemenune nmpakTUKO-OPUEHTUPOBAHHBIX 33JaHUN O POJIM HEOPTaHWYECKOM XMMHU B Pa3BUTUU
MEIUIMHBIL, CO3/JIaHUM  HOBBIX MaTepuasoB (B  CTPOUTENBCTBE U Jp. OTpacisx
MIPOMBIIIJIEHHOCTH ), HOBBIX MCTOYHMKOB 3HEPruu (aJbTEpPHATUBHBIE WCTOUYHUKHU SHEPrUH) B
peneHnn mpoo6IIeM SKOJIOTHIECKOH, YHEPreTUIECKOH 1 MHUIIEBON 6€301aCHOCTH

KonTpouabHnas padora 2

CBolicTBa HEOPraHUYECKUX BELIECTB (10 pa3aemy 2)

Pa3nen 3. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU

Tema 3.1.
Knaccudukanus,
CTpOCHUE

" HOMEHKJIaTypa
OpraHn4€CKuX BCHICCTB

Conep:xxanue yueOHOro Marepuasa

[Ipenmer opraHnueckoil XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MTOJIyYEHUU HOBBIX
BEIIECTB M MaTepuasoB. Teopusi cTpoeHHUs opraHmdeckux coenvHeHuit A.M. Byrneposa, eé
OCHOBHbIE TOJIOKeHUsl. CTpykTypHble (OpPMYNbl OpraHMYECKUX BellecTB. [ omoorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHM4eCKUX COSAMHEHUSIX: KpaTHbIE CBS3H, G- U M-CBSA3HU.
[IpencraBnenne o kinaccuukanuu OpraHMYEcKUX BemecTB. HoMeHkiaTypa opraHMYecKHX
COeMHEHUH (cucTeMaTHyecKas) W TpHUBHAJIbHbIE Ha3BaHUS BaXHEMIIMX TMpeacTaBUTEeH
KJIACCOB OPraHNMYECKUX BEIIECTB

IIpakTHYecKkue 3aHATHS

[TpakTuueckas padota Ne9. «kHomeHKkIaTypa OpraHu4ecKux BEIIECTBY.

O3HakoMJieHHEe C OOpa3laMl OpraHMYeCKWX BEIIECTB M MaTepHajlaMd Ha HUX OCHOBE,
MOJENUPOBAHUE  MOJIEKY]l ~ OpPraHMYecKMX  BEIIeCTB, HAONMIOJeHHE U  OINHCaHue
JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HarpeBaHUU
(nnaBnenue, oOyrnuBanue u ropexHue). CocTaBlieHUE MOMHBIX U COKPAILEHHBIX CTPYKTYPHBIX
dbopMyll OpraHMYECKHX BEIIECTB OTIENbHBIX KJIACCOB, MHCIOJNB3YS UX Ha3BaHWS IIO
CUCTEeMAaTUYECKON W TpPUBUAIBHON HOMEHKJIAType (3TWUJICH, aleTW/IeH, MNMUEpHH, (eHo,
dbopmanpaeru, ykcycHas KHCIOTa, TUIuH). PacueTsl mpocteiimei popMyinbl OpraHuyecKoi
MOJIEKYJIbI, ICXO/I U3 SJIEMEHTHOTO cocTaBa (B %)

OK 01

Pa3znen 4. YrieBoaopoanbl

14

Tema 4.1.
YrneBomopoasl H - UX
IIPUPOJHBIE HCTOYHUKH

Conepxanue yueOHOro Marepuasa

10

Hpe,[[eJ'ILHLIe YrjieBoaA0po bl (aJ'II(aHBI)I COCTaB U CTPOCHHUC, TOMOJIOTUYECKHUI pAA. MetaH u
9TaH: COCTaB, CTPOCHHUC, q)I/I3I/I‘ICCKI/Ie U XUMHYECKHE CBOICTBa (peaKI_II/II/I 3aMCIICHUA U
ropeHI/m), HaXO0XXIACHUC B IIPUPOAC, TOTYUCHUC U TPUMCHCHHUC

Here,[[eJ'ILHLIe YrJIEBOAOPOAbI (aJ'II(eHBI, aJIKaIUCHBI, aJ'IKI/IHLI).

OK 01
OK 02
OK 04
IIK...
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AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUI psif. DTUIEH U IPONMICH: COCTaB, CTPOCHHUE,
¢u3nyeckue M XUMHYECKHME CBOMCTBAa (peakuMW TUAPUPOBAHMSA, TAIOTEHUPOBAHMS,
rupaTaliy, OKUCIECHUS U NOJUMEPU3alMN) IOJyYEHHE U IPUMEHEHHUE.

Ankamuensl: Oyramuen-1,3 u metunOyraauen-1,3, XUMHUECKOE CTPOCHHE, CBOKWCTBA (peaKuus
MOJIMMEPU3alK), MPUMEHEHHE (Ul CHHTE3a IMPUPOJHOIO U CHHTETHYECKOIO Kaydyyka H
PE3UHBI).

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHHS, I'OMOJIOTHUECKHI psAl. ALETUIEH: COCTaB,
XMMHMUYECKOE CTpOeHHe, (U3NYECKMe M XUMHUYECKHE CBOICTBa (peakluuu TUAPUPOBAHUS,
TaJIOTEHUPOBAHUSI, TUIpATAllMd T[OpPEHUs), TOJydeHHWEe U  IMpUMEHEHHe (HUCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH U1l CBAPKU U PE3KH METAJJIOB)

ApomMarudeckue yriieBoJopo/ibl (apeHsl). beH3on u Tomayous: coctaB, CTpoeHue, (GU3NYECKUE U
XMMHUYECKHE CBOMCTBA (PEaKIMK TaJJOTeHUPOBAHUS U HUTPOBAHHUS), IOJydYeHHE U IPUMEHEHHUE.
Tokcu4HOCTH apeHOB (BIMsHUE OEH30J1a HAa OPraHM3M ueloBeka). ['eHeTnueckas CBsI3b MEXIY
YTIE€BOAOPOIaMH, IPUHAISKALUME K Pa3InYHbIM KJIaccaM.

[IpupoaHble NCTOYHUKHU YriaeBoA0PoAoB. [IpupoaHbiii ra3 u nomyrHele HeTsHBIE ra3bl. HedTh
n e€ mpoucxoxjaeHue. Crnocodbl nepepabOTKH HEPTHU: MEpPEeroHka, KPEeKUHI (TEpMHUUYECKUH,
KaTaluTUYeCKuii), mmponu3. I[lpomykTel mepepaboTkum HedpTH, UX TPUMEHEHHE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroJib ¥ IPOIYKTHI €ro nepepadoTKu

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YTJIEBOJIOPOJIOB

Conep:xaHue y4eOHOro Mmarepuasa

JlaGopaTopHble 3aHATHS

JlaGopaTtopnas pabota Ne8 «CBoicTBa yriIeBOIOPOIOBY.

TpuBuanpHas U MEXJIyHapoIHAs HOMEHKJIATypa, XUMUYECKUE CBOMCTBA, CIOCOOBI MOTyYEHUS
yrIeBOA0POJOB. MoaenupoBaHue MOJIEKYT U XMMHYECKHUX IMPEBPAILlEHUH yriIeBOJIOpOaA0OB (Ha
IpUMepe 3TaHa, ITHIICHA, alleTUICHA U JIp.) U FaJIoreHONpOou3BOAHbIX. KauecTBeHHbIE peakuuu
YIJEBOJIOPOOB pa3IMyYHBIX KiIaccoB (oOeciBeurBaHUE OPOMHOM MM MOAHON BOJBI, pacTBOpa
MepMaHraHaTa Kajiusi, B3aMMOJICHCTBUE alleTHJIEHA ¢ aMMHUAYHBIM PAacTBOPOM OKCHZAA cepedpa
(1)), kauecTBeHHOE OOHAPYKEHHE YTIepoa U BOJAOPOa B OPraHUYECKUX BEIIECTBAX.
[Tomyuenue sTHIIeHA U3 3TAHOJA B JIAOOPATOPUHU M M3y4EHHE €ro (PU3MYECKUX U XMMHUYECKUX
cBoiicTB. CocTaBieHre peakuuii NPUCOECIUHEHUS U OKUCIICHUS Ha MpUMepe 3TuiieHa. Pemenue
pacueTHBIX 3aj]ayu C UCIOJIb30BAHUEM INIOTHOCTH ra30B MO BOAOPOIY U BO3IAYXY

OK 02
OK 04

KonTpoabHnas padora 3

Teopust cTpoeHHsI OpraHMYECKUX COSAUHEHHUH. YTIeBOA0POAbI (110 pazaenam 3 u 4)

Paspnen 5. Kuciiopogocoaep:kamme opraHnyecKue coelMHeHUus

18

Tema 5.1.

Conepxanue yueOHOro Marepuajia

OK 01
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Crnuptsl. DeHon

[IpenenpHble OJHOATOMHBIE CHHPTHI (METAaHON W 3TAHOJN): CTPOCHHE, (HU3HUECKHE U
XMMHMUYECKHE CBOMICTBA (pEakLUU C aKTUBHBIMM METajlJlaMH, FaJOr€HOBOJAOPOJAMH, TOPEHHUE),
npuMeHeHue. BoopoiHbie cBsA3U MeXAy MoJieKyidamu cnuprtoB. dusnosnoruyeckoe neiicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPraHu3M YeJIOBEKa.

MHoroaToMHbl€ COUPTHI (ITUJIEHIJIMKOIb U TJIULEPUH): CTPOCHUE, PU3NYECKHE U XUMUYECKUE
CBOMCTBa (B3aUMOJICHCTBUE CO IIEJOYHBIMM MeETalJlaMH, KauyeCTBEHHas peakuus Ha
MHOTOATOMHbIE CNUPTHI). PU3NOIOTMUECKOE JIEHCTBUE HA OpraHu3M denoBeka. lIpumenenue
[JIMLIEPUHA U STHJICHTJINKOJIS.

®enon. CrpoeHHe MOJEKYJbl, (GU3NYECKHE U XUMHUYECKHe cBOWcTBa (eHosa. TOKCHMUHOCTH
(heHoma, ero GU3MOJIOTHYECKOE JACHCTBHE HA OpraHu3M uenoBeka. [Ipumenenue penomna

OK 07

Tema 5.2.
AJperuanl.

KapGoHoBBIE KHUCTOTHI.

CrnosxHble 3¢upbl

Conepxxanue yueOHOro Marepuasa

Anpaerunbl U KeTOHBI ((hopMasbIeTuy, aneTaabIeTH]l, aleToOH): CTpoeHue, (Pu3ndeckKue u
XUMHUYECKHE CBOWCTBA (pEaklUM OKWCIEHUS W BOCCTAHOBJICHUS, KAUE€CTBEHHBIC PEAKIIUH),
MOJTydeHUe U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KHUCIOTHI (MypaBbHHAsT W YKCYCHash KHUCJIOTHI):
CTpoeHue, (u3NUecKue M XHMHUYECKHMEe CBOWCTBa (0OIIME CBOWCTBA KHCIOT, peaKIus
sTepudUKalKK), TOJIyYeHHE H mnpuMeHeHue. CTeapuHOBass W OJICMHOBAas KHCJIOTHI Kak
MPEACTABUTENM BBICIIMX KapOOHOBBIX KHUCIOT. Mblja KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IEHCTBHE.

CrnoxHbie 2pHUpPHI KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. ['uaponu3 ciaoxxHbIX 3gupoB. Kupsl.
I'uaponus xupos. [Ipumenenne xupoB. bruosorudeckas poss >KUpOB

OK 01
OK 02
OK 04

Tema 5.3.
VYriaeBoasl

Copep:xaHue y4e0HOIro MmaTepuaja

VYTraeBosbl: cOCTaB, KiIacCU(pHUKAIMS YIrieBOJOB (MOHO-, IW- W MoJiMcaxapuibl). [Jroko3a —
MPOCTEHIIINI MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOJEKYINbI, (PU3NYCCKUE U XUMUYCCKUE
CBOWCTBA TIIFOKO3bI (B3amMojeicTBue ¢ ruapokcuaoM memu (II), oxucieHre aMMHAYHBIM
pactBopoMm okcuaa cepebpa (I), BoccraHOBIeHHE, OpOXEHHE TIIFOKO3bl), HAXO0XJICHUE B
MpUPOJIC, NMPUMEHEHHE TIIIOKO3bI, OHMOJIOTHYECKash POJIb B HKH3HEICITEIBHOCTH OpraHMu3Ma
yenoBeka. DotocunTe3. @pyKTO3a Kak H30Mep TITFOKO3BI.

Jlucaxapupl:  caxapo3a, MayibTo3a. BoOCCTaHAaBIMBAIOIIME W  HEBOCCTAHABJIMBAKOIIHUC
nucaxapunbl. ['maponus nqucaxapunoB. HaxoxieHne B Ipupoie U IPUMEHEHHE.
[Tonmucaxapuapl: Kpaxmani, TIUKOTeH W 1eumono3a. CTpoeHHe MaKpOMOJEeKYyld Kpaxmana,
TJIMKOTeHa M TeNUTono3bl. dusnueckue CBOWMCTBAa KpaxMana M IEJUTION03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaia: THUIPOJN3, KA4eCTBEHHAas peakius ¢ HoJ0M. XHMHYECKHE CBONCTBA
L[EJUTIONO3bI: TUAPOIN3, ModydeHrue dGupoB 1emwtono3bl. [loHstne 00 MCKYCCTBEHHBIX

OK 01
OK 02
OK 04
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BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK)

Tema 5.4. Conepxxanue yueOHOro Marepuasa OK 01
DU3NKO-XUMHUECKHE IIpakTHYecKHne 3aHATHS OK 02
CBOMCTBA [paktuyeckass pabora NelO. «HomeHkiaTypa KHCIOPOIOCOIEPKAIIUX —OPraHUMIECKUX OK 04
KHCJIOPOOCOACPKAINX | COCTUHEHUI».
OpPraHnvCCKux TpuBHnanpHas U MEXJyHapo/Has HOMEHKIATypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOITY4YEHHUS
COCIMHCHUI CHUPTOB U (DEHOJIOB, KapOOHOBBIX KUCIOT U 3(QUPOB, ajbAErHa0B U KeToHOB. CocTaBieHUe

CX€M peakiuil (B TOM YKcie N0 MPEeAIOKEHHBIM LEMOoYKaM MpEeBpalleHui), XapaKTepu3yoInx

XMMHMUYECKHE CBOMCTBA KUCIOPOAO0COAEPKAIUX OPraHUUYECKUX COECIMHEHUH

[IpakTnueckas padota Nell. «Xumuueckre n (pU3NUYECKHE CBONCTBA KHCIOPOI0COIEPKALINX

OpPraHUYECKUX COEAMHEHUSD.

[IpoBenenue, HaOmoneHHWE M ONMUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,

Ka4eCTBEHHBIC pPEaKIMUA OJHOATOMHBIX CIUPTOB (OKucieHHe 3TaHoia okcumom memau (1)),

MHOTOATOMHBIX CITUPTOB (B3auMo/eiicTBUE riuiiepuHa ¢ ruapokcuaom meau (I1)), ampaerumos

(okucIieHHe aMMHauHBIM pacTBopoM okcuaa cepeopa(l) u  ruapoxcumom wmemu  (I1),

B3aMMOJICHCTBHE KpaxMaJia ¢ HOJIOM), U3ydeHUE CBOMCTB PACTBOPA YKCYCHOMW KHUCIIOTHI.

[IpakTyeckoe  MpUMEHEHHE  JTUJICHIVIMKOJNSA,  TiuiepuHa, ¢enona. Ilpumenenue

dbopmanpaerua, aneraabAeruia, YKCYCHOM KUCIOThL. Penenne sxcnepuMeHTalnbHbIX 3a7a4 110

W3YYEHHIO (PU3UKO-XUMHUYECKUX CBOMCTB KUCIOPOJOCOAEPKAIUX OPraHUYECKUX COCAUNHEHNN
Pa3znen 6. A3oTocoaep:xamme OpraHudecKue coeMHeHmst
Tema 6.1. Copep:xaHue y4e0HOIro MmaTepuaja OK 01
AMWHBI. AMWHBI: METWJIAMHH — MPOCTEHIINN MPEACTABUTENIb AMUHOB: COCTaB, XMMUUYECKOE CTPOCHHUE, OK 02
AMWHOKHCIIOTBHI. (br3UYecKre U XMMUYECKHUE CBOMCTBA, HAXOXK/ICHUE B PUPO/IE. OK 04
benku AMUHOKHUCIIOTHl Kak aM(OTEepHbIE OpraHudeckue coeAuHeHus. Pu3nyeckhue U XUMHUYECKHE

CBOWCTBA aMHMHOKHUCJIOT (Ha MpuUMeEpe TJHWIKMHA). buojornyeckoe 3HAYCHHE AMHHOKHUCIIOT.
IlenTuael.

benku kak mpupoaHbie nonumepsl. [lepBuyHas, BTopuyHas U TPETUYHAs CTPYKTypa OEIKOB.
XUMHYECKUE CBOMCTBA OEIKOB: THIPOJIN3, ICHATYpaIusl, KAYeCTBEHHbIE peakluu Ha OelKu

IIpakTHYecKHe 3aHATHA

IIpaktrnyeckas padora Nel2. «CBoiicTBa a30TOCOAepKALUX OPraHUYECKUX COSTUHEHUI.
dusnueckue M XUMHUYECKHE CBOMCTBa aMUHOB (peaklMM C KHCIOTaMH M TOpEHHs) U
aMHHOKUCIIOT (Ha mpumepe rimiuHa). Habmogenue n onucanue J€MOHCTPAIIMOHHBIX OIBITOB!
JIeHaTypalnus OeJIKOB PU HarpEeBaHHUM, IIBETHbIE PEaKLUU OEIKOB
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Paspnen 7. BbicokOMOJIEKYISIPHbIE COeIMHEHUSA

I

Tema 7.1. Coaepikanue yueOHOro MaTepuajia 4 OK 01
[Inactmaccel. IIpakTHyeckune 3aHATHS 4 OK 02
Kayuyku. Bonokna [Ipaktuyeckas pabora Nel3. «CuHTe3, aHaMM3 M KIACCU(PHUKAIHUA BBICOKOMOJICKYJISPHBIX OK 04

COCIMHEHUIN» IIK...

OCHOBHBIC TIOHATHSI XHMHH BBICOKOMOJIEKYISPHBIX COCIMHEHUI: MOHOMEp, TIOJIUMED,

CTPYKTYpHOE 3BEHO, CTEIEHb IOJMMEpPHU3alUU, CPEAHss MoyeKyiaspHas Macca. OCHOBHbIE

METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJIUKOHICHCALINS. 5

O3HakoMJieHHE ¢ 00pa3liaMHu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB:

IJ1acTMAacChl (MOJIMATHIIEH, HOJUIPONIIIEH, TOIUBUHWIXJIOPU]L, TIOJIMCTUPOI); HaTypaJIbHbI U

CUHTETHYECKUE Kayuyyku (OyTaJMEHOBBIM, XJIOPONPEHOBBII M M30MPEHOBBIN); BOJOKHA

(HaTtypanbHBIE (XJIOMOK, IIEPCTh, WIENK), MCKYCCTBEHHbIE (AllE€TaTHOE BOJIOKHO, BHCKO03a),

CUHTETHYECKHE (KalpoH U JIABCaH)

[Ipaktnueckas pabota Neld4. «l'eHeTmueckas CBsI3b MEXIy KilaccaMH OpPraHMYECKHX

COEIUHEHUI».

Pemenne nenouek mMpeBpalleHU! Ha TEHETHYECKYIO CBS3b MEXKIY KJIaccaMU OpraHHMYeCKHUX 9

COEJJMHEHUH C COCTaBJIEHUEM HAa3BaHMW OPraHMYECKUX COEJUHEHUH IO TPUBHAIBHON WK

MEXIYHApOJHOM CHUCTEMAaTUYECKOW HOMEHKnarype. PemieHue pacueTHbIX 3aiad Mo

YPaBHEHHSM PEaKLUi C yUaCTHEM OPraHMYECKUX BELIECTB
KonrposbHast pa6ora 4 |CTpyKTypa U CBOICTBA OPraHMYECKHUX BEIIECTB (10 paszenam 5-7) 2
IpodeccronaILHO OPHEHTHPOBAHHOE COlepKaHue (coep:kaHue MPHKJIATHOr0 MOaYJIst)’ 48
Pazzen 8. XuMusl B ObITY U IIPOU3BOACTBEHHON IeATEILHOCTH YeJ10BeKa 12 OK 01
Tema 8.1. Coaep:xanue yueOHOro MaTepuaJia 6 OK 02
Oprannyeckue BemecTsa| [IpaBuia 9KOJIOTHYECKH 11€J1eCO00Pa3HOTO TOBEACHUSI B OBITY U TPYJIOBOHM NESATCIHLHOCTH B OK 04
B OKU3HEIECATENILHOCTH | IeNIIX COXPAHEHHs] CBOErO 3JI0POBbS M OKpYXKalolleil NpUPOAHON Cpefbl, OMAacHOCTh OK 07
YeJioBeKa. BO3JICHCTBUS HA JKUBBIE OpPraHU3Mbl OPraHMYECKHUX BEIIECTB OTAEIbHBIX KJIACCOB IIK...
[IpousBoacTBO u| (YraeBoJopobl, CHUPTHI, (PEHOJIBbI, XJIOPOPraHWYECKUE IPOU3BOIHBIC, AJBAETHIBI U Jp.),
IIPUMEHEHHE M0Ka3aTellb MPe/IebHO JIOMYCTUMON KOHIIEHTPALMK U €ro UCHOJIb30BAHNUE. 4

OPraHn4cCKuXx BCHICCTB
B IIPOMBINIIJICHHOCTHU

BI/IOOpFaHI/I‘{CCKI/IC COCIUHCHU. HpI/IMeHCHI/Ie M OMOJIOrHYEeCKast POJIb YIJICBOIOB. Oxuciienue
YrJI€BOAOB — HCTOYHHK SHCPIUU KUBBIX OPraHU3MOB. O6nactu MMPUMCHCHUA aMUHOKHCJIOT.
HpeBpameHI/m OCIIKOB I[MUIOA B OpTraHU3MCE. buonornueckue (I)YHKI_[I/II/I oenkoB. buonornueckue
(I)YHKI_[I/II/I JKHUPOB. Ponw OpFaHquCKOﬁ XHUMHHU B pCHICHHUN npo6neM MHIIEBOM 0€30ITacHOCTH.
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HyxnennoBbie KucnoTsl: coctaB u cTtpoeHue. CtpoeHune HykiaeoTHA0B. COCTaB HYKJIEMHOBBIX
kuciot (JJHK, PHK). Pons HyKJIIEMHOBBIX KUCIIOT B )KM3HEJESATEILHOCTH OPraHU3MOB

HpaRTuquRne 3aHATUSA

[Ipaktnueckass pabora Neld. «IIpou3BoaCTBO M TNpUMEHEHHE OPraHUYECKMX BELIECTB B
IIPOMBIIIJIEHHOCTH .

[IpousBoscTBO MeTaHousa, nepepaboTka HePTH. [1oMATHIIEH KaK KPYIMHOTOHHAKHBIM MPOTYKT
XMUMHUYECKOTo npousBojcTBa. [Ipumenenue stunena. [IpousBoacTBO U NpUMEHEHNE KaydyyKa U
pe3uHbl. CHHTETHYECKHE M UCKYCCTBEHHbIE BOJIOKHA, UX CTpOEHHE, cBoicTBa. [IpakTuueckoe
HCIO0JIb30BaHNE BOJIOKOH. CHHTETHYECKHE TUICHKU: M30JILUs JJI IPOBOJOB, MEMOpPAHbI IS
OTIPECHEHUS BOJbI, 3AIUTHBIEC TUIEHKH JJI1 aBTOMOOWIIEH, MIaCThIpU, XUPYPrUYE€CKHE MOBS3KH.
HoBble TeXHOJIOIMM JaIbHENIIIEr0 COBEPIIEHCTBOBAHNUS MTOJIMMEPHBIX MATEPHATIOB

Tema 8.2.

XuMuyeckme
TEXHOJIOTHHU

B TOBCETHEBHOM
u  1npodeccuoHaIbHOM
JIeITEILHOCTH YeJIOBEKa

Conep:xxanue y4yeOHOro marepuaja

Ponp xumum B oOecrieueHHUH 3KOJOTMYECKOM, SHEPreTHYecKOd W MUIIeBOH O0e30MacHOCTH,
Pa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX MaTepuaioB (B 3aBUCHUMOCTHM OT BHJA
npodeccroHaIbHOM 1eATeIbHOCTH ), HOBBIX HCTOYHUKOB SHEPTHH (IbTepHATUBHBIE HCTOYHUKU
sHepruu). I[loHsATHE O HaydyHBIX METOJaX ITO3HAHUS BEUIECTB M XUMHUYECKHX pEaKIuil.
IIpencraBnenus o0 oOWMX HAyYHBIX MPUHLUIAX MPOMBIIUIEHHOTO MOJIYYEHHs Ba)KHEHIINX
BELIECTB (Ha IpUMepax MPOU3BOACTBA AMMHUAKA, CEPHOM KHCIOThI, METAHOJIA).

YenoBek B MUpE BEIIECTB, MATEPUAJIOB U XUMUYECKUX PEAKLMHA: XUMHUS U 3[J0POBbE UEJIOBEKA!
npaBuia 0€30MIaCHOTO HCHOJIb30BAHUS JIEKAPCTBEHHBIX IpenapaToB, OBITOBOM XHMMHUH B
[IOBCETHEBHOM JKU3HU. BpITOBAsE XMMHYecKas IpaMOTHOCTh

IIpakTUYeckue 3aHATHS

[Ipaktuueckas pabora Nel6. «[IpuMeHEHHE XMMHYECKHMX BEIIECTB U TEXHOJIOTHH C y4EeTOM
Oynyuieit mpodeccHoHaNbHON AeATEIbHOCTUY.

Pemenune keiic-3a1ay Mo TemMaM: MHILEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBLHOTO IMHUTAHUS,
BOKHEHIIIME CTPOUTENbHBIE M KOHCTPYKLUHMOHHBIE MaTepuaibl, CebCKOXO35IICTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHKa, MaTepUalbl AJs DJIEKTPOHUKHU, HAaHOMATEpUaJIbl,
TEKCTUJIbHBIE BOJIOKHA, WCTOYHHKH SHEPrUU, OPraHUYECKUE M MHHEpalbHbIE YI0OpeHUS,
JIEKapCTBEHHBIE U KOCMETHYECKHE MpenapaThl, ObITOBAs XUMHUS, MaTepUaIbl U3 HCKYCCTBEHHBIX
Y CUHTETUYECKHUX BOJIOKOH.

3amuta: [lpencraBneHue pe3ynpTaTOB pelieHHs Kelc-3agad B ¢GopMe MUHH-IOKIaaa
(momyckaeTrcs MCMOJIb30BaHKE TpadUYecKiX U MPE3CHTAIMOHHBIX MAaTEPHUAJIOB)

OK 01
OK 02
OK 04
OK 07
IIK...

Pa3nen 9. UccaenoBanne 1 XMuMHYECKHI aHAJIN3 00beKTOB OMocdepbl U TeXHOCPEpbI

31
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Paznen 9.1.°8 Hccaenosamme M XuMHuecKHMii aHAIM3 00BLeKTOB Ouocdepbl (I YKPYNHEHHBIX TIpyN
cnenuajgbHocreit/ mpogeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome
cnenuajbHocTu 43.02.16))

Tema 9.1.1. Conep:xanue y4eOHOro MaTepuaJjia OK 01
OcHOBBI  JTaOOpaTOpPHOU JlaGopaTopHbIe 3aHsTHS IIK...
TIpaKTHKH Bl TaGoparopuas pa6ota Ne9.1.1 «OCHOBBI 1a60PATOPHOIT MPAKTUKID.
NpOheCCHOHANLHEIX JlabopaTtopHasi mocyia W XUMHUYECKHe peakTuBbl. OCHOBHBIE JabOpaTOpHBIE OTEpaIyy.
n1abopaTopusx JlabopaTopHoe oOopynoBanue. TexHuka O€30MacCHOCTM W TpaBwia paboThl (MMOBENEHUS) B

naboparopuu

IIpakTnyeckue 3aHATHS

[IpakTnueckass padora Nel7.1.1 «OkcnepuMeHTanbHash XUMMS: pacyeThbl, aHaIU3 AAHHBIX U

MPEJCTAaBICHUE PE3YIBTATOBY.

BrITioJTHEHHE THTIOBBIX PACcYETOB IO TEMAaTHKE SKCIIEPHMEHTa (BBIXOJ MPOIYKTa PEaKIUH,

Macca HaBeCKH, o00BbemM pactBopuTensi). OOpaboTka MaHHBIX, aHAIW3 W OIEHKAa WX

JOCTOBEPHOCTH  (BBIUMCIICHHE  CPEJAHETO  3HAYCHUS  JIKCICPUMCEHTAIBHBIX  JIAHHBIX,

norpemHocTH). [IpeacraBienne pe3ylbTaToB SKCIEPUMEHTA B pas3audHoi dopme (Tadbiuia,

rpaduk, OTYET, JOKJIad, TPE3CHTAIIHS)
Tema 9.1.2. Conep:xaHue yueOHOro Marepuaja OK 01
XUMHUIeCKUI aHaIN3 | Kjaccudukanust mpoo BOJIBI IO BHIy M HA3HAYCHHIO, HCXOJI U3 €€ XUMHUIECKOTO COCTaBa. OK 02
po0 BOJIBI OpranonenTuyeckue CBOWCTBa (3amaxX, MPO3PAaYHOCTh, IBETHOCTb, MYTHOCThb) BO/JIBI. (1)11207

KucnorHocts 1 mECJI0OYHOCTb BOJBI. pH Cp€abl 1 METOABI €€ OIPEACTICHUA. KecTkocTh BOJBI 1
METOAbI €€ OIIPECACTICHUA. CYHIHOCTB METOJa TUTPOBAHUA.

BI/II[BI KCCTKOCTH BOJBI (BpeMeHHaH nu HOCTOﬂHHaﬂ). KecTkocTh BOJBI KaK IIpUYXHAa BBIIIAJACHUSA
0CaJJKOB HJIN O6p330BaHI/IH COHCOTHO)KGHHﬁ, HMCIOIIHNX MECTO B 6BITy M Ha IMMPOU3BOACTBE.
Cocrasn COHCﬁ, BBI3BIBAIOIIUX JKECTKOCTh BOAbl. XHUMUYECKHUE IMpOLECChI, YCTPAHAIOIIHNC
KCCTKOCTb BOJBI. ypaBHeHI/IH XUMHNYCCKHX peaKHHﬁ, HWUTIOCTPUPYIOIIIUX  IIPOLECCHhI,
MMporucCXoadIue Mpru yCTpaHCHUH KCCTKOCTH. yCTpaHCHI/Ie BpeMeHHOﬁ JKECTKOCTH OBITOBBIMH U
XUMHUYECKUMU crnocobamu. CiocoObl YCTpaHCHUA MOCTOSIHHOM JKE€CTKOCTHU

IlpakTHyeckue 3aHATHSA

IIpaktnyeckas padora Nel7.1.2 «KoHueHTpalus pacTBOPOBY.
Crnioco0bl BeIpaK€HHsI KOHLEHTpAIMKM pacTBOPOB: MaccoBasi J0JI pacTBOPEHHOI'O BELIECTBa,
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MOJISIpHasT M MOJBUIbHas  KOHLEHTpauuu. Tutp pacrBopa. PemenHue  mpaxkTHKO-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA pacyeT KOHLCHTPALMK 3arpsI3HAIOIINX BEIECTB
U UX CpaBHEHHE C IIpeJIeNbHO JonycTuMbIMU KoHLeHTpauusimu (I1J1K)

JlabopaTopHble 3aHATUSA

Jlaboparopuas padota Ne9.1.2 «MccnenoBanne XMUMHYECKOTO COCTaBa MPOO BOIBI.
JlaboparopHas paboTa Ha BEIOOD:

1. JJaboparoprast padoTta Ne9.1.2.1 «OuricTka BOJBI OT 3arpsisHeHUI». VcIonbp30BaHHE METOI0B
(buIBTpOBaHUS U aJICOPOIIMH IS OTIICICHUS 3arps3HEHUH B UCCieyeMoil mpooe Bosl. Beioop
METO/1a OYMCTKH B 3aBUCUMOCTH OT BHJ1a 3arpsi3HeHus. CpaBHeHHE d()(HEKTUBHOCTH PA3TMIHBIX
METOJIOB OYHUCTKH BOJBI B Pa3HBIX YCIOBUAX (B J1abopaTropuy, B JIOMAINTHUX U TIOJCBBIX
YCIIOBHUSX).

2. Jlabopatopras padora Ne9.1.2.2 «Onpenenenne pH Boab! u ee kucnoTHOCTH». Onpeienenne
pH cpeapl ¢ MOMOIIBI0 YHUBEPCAIBHOTO WHIWKATOPA. VCHOIh30BaHWUE THUTPOBAHUS IS
ompeneneHuss KUCIOTHOCTH. Ormpesenenne oO0meld KUCIOTHOCTH BOJBI, pacueT CBOOOHOMN
kuciotHocTu. Omnpenenenue oOmeid u cBoOomHON mienoyHocTtd. CocTaBlieHHWE YpaBHEHHI
peaknui, TMPOTEKAOIINX TMPH OMNPEACICHHH KHUCIOTHOCTH/ MICIIOYHOCTH TIPOO  BOJIBL
YcraHoBneHue crnocoOOB HUCIOJIB30BAHUS UCCIIEOBAHHBIX MPOO BOJBI B JKU3HENEATEIHHOCTH
YeJl0BEKa, Ha OCHOBE MOTYYEHHBIX JAHHBIX O COCTaBe.

3. JlaGopatopnas pabota Ne9.1.2.3 «OmpenesneHne >KECTKOCTH BOABI U CIIOCOOBI €€
yCTpaHEHHUSI».

CriocoObl ycTpaHEHHsI BCEX BHJIOB JKECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJIEH KECTKOCTH.
Pemenne skcriepuMeHTaNbHOM 3a7aud Ha BBISBJICHHE BPEMEHHOW M MOCTOSHHOM >KECTKOCTH
BOJIbl. OlleHKa BEPOSITHOCTH YCTPAaHEHUS BCEX BUJIOB )KECTKOCTHU B JIOMAIIHUX YCIOBHSIX

Tema 9.1.3.
XUMUYECKUH KOHTPOJIb
KauecTBa MIPOJIYKTOB
MUTaHUS

Conep:xanue y4yeOHOro MmaTepuasa

KauecTBeHHBIN XUMUYECKHI cOCTaB MPOJAYKTOB muTaHusA. BemecTBa, danbcuduimpyomme
MPOIYKTHl TUTAaHUS, W BEIIECTBA, 3arps3HSIOMIME NpPOAYKTHl mnuTaHus. OmnpeaencHue
3arps3HANINX XUMUYECKUX BEIIECTB B MPOAYKTaX MHTAHUS, OIpPEJEICHHUE BEIIEeCTB, HE
3asIBJICHHBIX B COCTABE MPOJIyKTOB MUTAHUSI.

IlpakTH4Yeckue 3aHATHSA

IIpaktuyeckas pabota Nel7.1.3 «OpraHuueckre M HEOpPraHMYECKHE BEIECTBa, BXOJAIINE B
COCTaB MPOYKTOB MUTAHUI».

OmnpeneneHue coctaBa OJi0J] Ha COAEpP)KaHME MaKpO M MHKPOIJIEMEHTOB. M3yueHue
IIPEJUIOKEHHBIX TIpernojaBaresieM OJroJ Ha NpeiIMeT XUMHUYECKOro COCTaBa, OMNpeieeHHe

OK 01
OK 02
OK 07
IIK...
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JI0JIeH OT CYyTOYHON HOPMBI MaKpO U MUKPOAJIEMEHTOB B YKa3aHHOM OJTIOJIE.
Pemenne IMMPAKTUKO-OPUCHTUPOBAHHBIX 3aJ1a4 110 Ky.HHH&pHOﬁ TCMATUKC pa3JINYHBIX TUIIOB

JlabopaTopHble 3aHATUA

Jlaboparopuas padota Ne9.1.3 «MccnenoBanne XUMHYECKOTO COCTaBa MPOAYKTOB TTUTAHUS.
JlaboparopHas paboTa Ha BEIOOD:

1. Jlaboparopnast pabora Ne9.1.3.1 «OOHapyxeHHWE HUTPATOB B TPOIYKTAX ITHTAHUSY.
HccnenoBanue MaTepuaioB IOJYKOJUYECTBEHHBIM METOJIOM OIPEICIICHUS HUTPATOB C
HUCITOJIB30BAHUEM JII/I(l)eHI/IJ'IaMI/IHa (KOpHeHHOI[BI OBOIHGI\/JI, JIUCTb. MW KOUYCPBDKKA KaIllyCThI,
1061 PpyKTOB). AHAIU3 YPOBHS 3arpsA3HEHUST HUTPATAMU 10 WMHTEHCHUBHOCTH OKpalllMBaHUs
NIPOJYKTOB PEAKIUH.

2. JlabGopatopHas pabotra Ne9.1.3.2 «VcciienmoBanue TpPOJYKTOB THUTAHWS HA HAJTHYHAC
yrieBoioBy. MccnenoBaHne MOJIOYHBIX MPOJYKTOB Ha Hajduuyke Kpaxmana. McciemoBanue
IIPOAYKTOB Ha HAJIMYUE I''TFOKO3bI

Tema 9.1.4.
XUMHUYECKUN
po0 MOYBHI

aHaJn3

Conep:xxanue yuyeOHOro marepuaja

Knaccmbnxaunﬂ IMo4YB IO BHAY W HA3HAYCHUIO, HCXOOd U3 XHUMHUYCCKOro CocCTaBa.
WNnentuduxarus npoObl MOYBBI MO €€ XMMHUYECKOMY COCTaBy, ONHCAHUE BO3MOXHOCTEH ee
npuMeHeHus. TpeOoBaHMS K KadyecTBY IOYBBI pPa3IMYHOrO HaszHaueHus. Omnucanue
0COOEHHOCTEH MCMOIb30BaHUS MOYB B 3aBUCHUMOCTH OT TUIIOB, CIIOCOOBI YIYUIIEHUS KauecTBa
MIOYB B 3aBUCUMOCTH OT Ha3HAUEHMUS.

OOnactu MCHONAB30BAaHHUA OPraHUYECKUX YAOOpEHH B 3aBHCHUMOCTH OT KayeCTBEHHOIO
cocraBa. Onucanue OpraHuYecKuX YAOOpeHMH M MX IMPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa
IIOYBBI U €€ Pa3HOBUIAHOCTHU

IIpakTUYeckue 3aHATHS

[Ipaktuueckas pabora Nel7.1.4. «CocraB, Ha3Ha4eHHME W TPUMEHEHHWE MHMHEPAIbHBIX
yII0OpeHui».

Ob6nacty HazHayeHUs (MPUMEHEHHsI) MMOYBBI, UCXOAS M3 KaYeCTBEHHOTO M KOJMYECTBEHHOTO
cocraBa. AHaJIU3 HOPMAaTHBHON JOKyMEHTAlMU. POJb HEOPraHWYECKUX BEIIECTB B Ka4eCTBE
MUHEpaNbHBIX yA0OpeHui, ymydmuteneid mousbl. CocTaB MUHEPATbHBIX YIOOpPEHHH W HX
MPUMEHEHHE B 3aBUCHMMOCTH OT COCTaBa IMOYBBI M €€ Pa3HOBHIHOCTH. B3aMMOCBsI3b cocTaBa
y10OpeHMil ¥ UX BIMSHMS HAa BET€TaTHBHBIE CBOWCTBA U MJIOIOHOIIIEHHE PACTEHHMA

JlabopaTopHble 3aHATHS

JIaboparopHas padota Ne9.1.4 «MccnenoBanne XUMUYECKOTO COCTaBa MpoO MOUBBI».
JlaGopatopHas paboTa Ha BbIOOD:

OK 01
OK 02
OK 07
IIK...
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1. JlaboparopHast pabora Ne9.1.4.1 «OOGHapykeHHEe HEOPraHWYECKHX HpHUMEce B mpodax».
[Ipurorosiienue MpoObI MOYBHI sl UCCIEOBAHUS KUCIOTHOCTH/IIETIOYHOCTH, HEOPraHMYECKIX
3arpszHenuii. OOHapyxkeHue XJIOpuA- H cyiab(ar-uoHoB B Tpode mouBbl. CocTaBJicHHE
ypaBHeHH peakuuii oOHapyxeHus. CpaBHEHHE MOJYYSHHBIX IOKa3arejeid ¢ HOPMATUBHBIMU
(cipaBOYHBIMU) 3HAYCHUSIMU.

2. JlabopatopHas pabora Ne9.1.4.2 «OmpeneneHue pH BOMHOW BBITSHKKH TIIOYBBI, €€
KACIOTHOCTH U MIETOYHOCTH». VccienoBaHWe BOJHBIX BBITSDKEK OOpas3loB TOTOBBIX
MOYBEHHBIX CMece (mns pasHeIX TuUnoB pacteHuil). Ompenenenne pH mouBbl ¢
WCTIONb30BaHMEM HHIUKATOpoB. OIEHKa THUNOB TIO0YB B MPEJICTAaBICHHBIX 00pas3max
(cubHOKUCHTAs!, KUCHasl, CJIa0OKUCTas, HEUTpalibHas, MIEI0YHAas)

Tema 9.1.5. Coaep:kanue yueOHOro MaTepuajia 8 OK 01
HccnenoBanne 00BEKTOB |YyeGHO-HCCIeIOBATEILCKAN IPOEKT B OONACTH HCCIENOBAHHS 00BEKTOB 6rochepsl. OG30p OK 02
brocdepst TeM yueOHO-HMCCIIeI0BATENbCKUX MPOEKTOB. AJITOPUTM BBINIOJHEHUS Mpoekra. OnpeneneHue 5 OK 04

npoOieMbl ucciieoBanus. MeTopl oMcka, aHaiau3a u o0paboTku MH(GOPMAILUU O MPOEKTE B OK 07

Pa3IUIHBIX HCTOYHUKAX IIK...

IIpakTuyeckue 3aHATHS

[Ipaktnueckass pabora Nel7.1.5. «MHccnenoBanme 0OBEKTOB OHOcCepbl ¢  ydeToM

npodeccruoHaIbHOM HANPaBICHHOCTI

O06ocHOBaHUE aKTyaJbHOCTH BBIOpAaHHOU TeMbI. BrisiBIeHUE MpoOIeMbl nccieoBanus. Beioop 2

00BEKTOB U METOJIOB HcclenoBanus. [locTranoBka neneit u 3amad ucciaeaopanus. OnpenencHue

poyKTa uccienoBanus. OnpeseneHue 3TaroB U COCTaBICHUE TUIaHa UCCIICOBAHMSL.

3amura npoexta: [IpeacraBieHue pe3ylbTaTOB BBIMOIHEHHUS Y4eOHO-HCCIIEI0BATEIbCKIX

MIPOEKTOB (BBICTYILJICHHUE C MTPE3EHTAINEH )

JlabGopaTopHble 3aHATHS

JlaboparopHas pabora Ne9.1.5 «lMccrnenoBanue HpeNIOKEHHOTO O0bEKTa Ha KUCIOTHOCTb,

IEJIOYHOCTh, XUMHUYECKUI COCTAB (3arpsi3HUTENN, MAKPO- U MUKPOIJIEMEHTHI)». 4

OO6paboTka pe3ynbTaToB HccieaoBanusa. OIeHKa KauecTBa UCCIEeyeMOro 00beKTa, UCXOAs U3

pe3yNbTaTOB XUMHUYECKOTO aHaN3a

. 4

KouncyabTanmii
IIpomexyTouHas aTTecTANMS MO JUCHUILINHE (DK3aMEH) 5
Bcero 144
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3. YCJII0OBUsA PEAJIM3ALIUN IMPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM TUCIUAILIVHBI

3.1. TpeGoBanusi K MHHMMAJIBbHOMY MATEPHAIbLHO-TEXHUYECKOMY
oldecneyeHHIo

Jlist peanuzalnuy NporpaMMbl TUCHUILIMHBI JODKHBI OBITH MPEAYCMOTPEHbI
CJIeIyIOIINE CIIeHUaIbHbIE MOMEIICHUS: YUeOHbI KaOMHET XUMUU W/ WK y4yeOHOU
XUMUYECKON JTa00paTopuHu.

O¢ddextuBHOCTh mpenoaaBaHus — 00E00pa30BATEIBHON  JUCHUIUIMHBI
«XUMHS» 3aBUCUT OT HAJIMYUS COOTBETCTBYIOIIETO MaTE€pPHAIbHO-TEXHUYECKOTO
OCHAILIEHUA. DTO O0BACHAETCS OCOOCHHOCTSMU JHUCLUMIUIMHBI, B MIEPBYIO OYEpE/b,
e€ DSKCHEpPUMEHTAJIbHBIM XapakKTepoM, ULIUPOKHM CIEKTPOM NPUMEHEHUs |
NPAKTUYECKOM  3HAYMMOCTBIO.  PexkoMmMeHJyemoe  MaTepuagbHO-TEXHUYECKOe
oOecrieueHue KaOuWHETAa XUMHM M XUMHUYECKOM J1abopaTopuu  BKIIHOYAET:
CHEIUAIM3UPOBAHHYI0 MeOeIb W CHCTeMbl XpaHEHUs, TEXHUYECKUE U
AJIIEKTPOHHBIE CpelcTBa OOyYeHHs, JAEMOHCTpPALlMOHHBIE Yy4yeOHO-HArJSAHbIC
nocoOusi, JEMOHCTPAIlMOHHOE O0OpyJOoBaHUE U MPUOOPHI, J1adOpPaTOPHO-
TEXHOJIOTHYECKOe 000pyI0BaHUE, JA0OPATOPHYI0 XUMHUYECKYIO MOCYAY, MOJAEIU
(oOBeMHBIC W TUIOCKHE), HATypajibHbIe OOBEKTHI (KOJUICKIIUH, XHUMHYCCKHE

pPEaKTHBBI), 000PYI0BaHHUE JTAOOPAHTCKOM.

CrnenuaJn3upoBaHHasi MedeJib M CHCTEMbI XPaHEHMSI

1 | Cron nabGopaTOpHBI AEMOHCTPAIMOHHBIN (C 3aIIMTHBIM, XUMOCTOUKUM U TEPMOCTOUKUM
MOKPBITUEM,  PAKOBHUHOW, TMOABOJAKONM U  OTBEICHMEM  BOJbI, CAHTEXHUKOM,
ANEKTPUYECKHUMH PO3ETKAMH, aBTOMATaMH aBAPUIHOTO OTKIIIOYEHUS TOKA)

2 | Cros mabopaTOpHBIN JEMOHCTPAIIMOHHBIN C HAJACTPOUKOMN (C 3alIUTHBIM, XUMOCTOWKHM H
TEPMOCTOMKHUM MOKPBITHEM)

3 | Cron ydeHuueckuii 1abOpaTOPHBIN, pETyIMPYeMbI 10 BBICOTE (C 3alIMTHBIM,
XUMOCTOHKAM M TEPMOCTOMKHMM MOKPBITHEM, PAKOBHHOW, OOPTHKOM IO HApyKHOMY
Kparo, TOABOJAKOH M OTBEIEHHEM BOJAbI, M CAHTEXHUKON)/CTON yueHHUYECKHl,
peryaupyeMbiii 1o BbicOTe (IpHOOpeTaeTcsi TOJBKO MPHU HAIWYMM CHELUAIBHOTO
71a00paTOPHOTO OCTPOBHOTO CTOJIA) (1O KOAUUECMBY 00VUAIOWUXCS)

o~

Cryn y4eHU4ecKul (no koauyecmsy o0yuarwuxcs)

ol

Orserymurens

6 | Hocka xmaccHas/PenbcoBasi cucremMa ¢ KIAQCCHOW M HMHTEPAKTUBHOM  JOCKOM
(mporpammHOe oOecriedeHre, MPOEKTOP, KpPEMJIeHUS B KOMIUICKTE)/HHTEPAKTUBHOM
MaHeNbIo (MMPOrpaMMHOE O0ecTieueHHE B KOMILUIEKTE)

\]

Croa ¢ AuKamu Ui XpaHeHus/TymM00ii (pabouee mecmo npenodasameiis)

8 | Kpecno oducHoe (pabouee mecmo npenodasamens)
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Jlocka npoOkoBas/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoiCTBO) IJIsl 3aTEMHEHUS] OKOH

11 | llIxad BHITSDKHOM MAaHOPAMHBIN

12 | llxad s xpaHeHus: yq4eOHBIX MOCOOHIA

13 | Anreuka yHuBepcaibHas IS OKa3aHUs IEPBON METUITUHCKON TIOMOIIN

TexHuuyeckue cpeacraa

1 | MHOro)yHKIIMOHAJIBHOE YCTPONCTBO/TIPHHTED

2 | IHTepaKTUBHBIM MPOrpPaMMHO-ANIAPATHBIA KOMIDIEKC MOOWJIBHBIN WM CTAI[HOHAPHBIN
(mporpamMmHOe oOecrieueHue, MpoeKTop, KperieHne B komiuiekTe)/PenpcoBas cucrema ¢
KJIACCHOM M MHTEPAKTHUBHOM JOCKOU (MpOrpaMMHOE 0OeCTieueHne, MPOCKTOP, KPEIUICHUE
B KOMILJIEKTE)/MHTEPAKTUBHON MMaHEJbIO0 (IporpaMMHOE 00ecrieueHre B KOMIUIEKTE)

3 | IlepcoHanbHbIi KOMIIBIOTEp C Tepudeprueil/HoyTOyK (JUIEH3HOHHOE IPOrpaMMHOE
obecrieueHre, oOpa30BaTeNIbHBIM KOHTEHT UM CHCTEMa 3alllUThl OT BPEIOHOCHOM
nHpopmanuy, MporpaMMHOe oOecriedeHue Jias  UUPpoBOM  ymabopaTopuu, €
BO3MO>KHOCTBIO OHJIAH-0TIPOCa)

DJIeKTPOHHbBIE CpeAcTBA 00yUeHus!

1 | DnexTpoHHble cpenacTBa oOydeHus/VIHTepakTuBHBIE 1OcoOus/OHNIANH-KypChl (10
pazoenam paboueil npocpammol)

JleMoHCTpauMOHHbIE Y4eOHO-HATJISIIHbIE TOCO0MSI

1 | CnoBapu, CipaBOYHUKH, SHIUKIONEIHS (10 XUMUYECKUM HAYKAM)

2 | KoMIieKT mopTpeToB BETMKUX XHMHUKOB

3 | ITocoOus HATIAIHON SKCHO3UIINN

4 | Ilepuonnueckas cucrema xuMuueckux aieMeHToB J[.M. Menneneera

Crnenuajn3upoBaHHasi Medesib M CHCTEMbI XPaHEHM s JI1 XUMHYECKO# J1adopaTopuu

1

JlaGopaTopHBIi OCTPOBHOM CTOJ (ABYXCTOPOHHUM, C 3alUTHBIM, XUMOCTOWKHM U
TEPMOCTOMKUM TOKPBITHEM, HAJCTOJBEM, C MOJCBETKON M 3JIEKTPUUECKUMHU PO3ETKaMH,
TIOJIBOJKOM M OTBEJIEHUEM BOJIbI, U CAHTEXHUKOM)

Ctyn 1abopaTOpHBIA, PETYIUPYEMBII TIO BHICOTE

Crton n1abopaTOpHBIA JEMOHCTPAIMOHHBIN (C 3aIIMTHBIM, XUMOCTOUKUM U TEPMOCTOUKUM
MOKPBITUEM,  PAKOBHUHOW, TMOABOAKONM U  OTBEICHMEM  BOJbI, CAHTEXHUKOM,
ANIEKTPUYECKHUMH PO3ETKAMH, aBTOMAaTaMU aBapHIMHOTO OTKIIIOUYEHUS TOKA)

Cton 1abopaTopHBIA IEMOHCTPAIMOHHBIA ¢ HAICTPOMKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MOKPBITHEM)

Crou ¢ simuKamMu 1151 XpaHeHUs/TyMO00i

(o3}

Kpecno oducnHoe

\‘

Orserymurens

JdeMoHcTpanMOHHOE 000py/A0BaHNE U MPUOOPHI I Ka0MHeTa U JiadopaTopun

Becsl anekrponnsie ¢ USB-nepexoqHukom

CTOJIMK IO IEEMHBIN

Lentpudyra nemoHCcTpaMoHHas

IlIraTuB 1eMOHCTPAMOHHBIN

ArmapaT JUISL IPOBCACHU S XUMHUYCCKUX peaKHI/Iﬁ

Amnmnapat Kunna

OBIMOMETP

['openka yHHBepcallbHast

OO INO|O1BA|WIN -

[TpuGop 11t UIUTIOCTPALIUU 3aBUCUMOCTH CKOPOCTH XMMHYECKHUX PEaKIMid OT YCIOBHH
OKpY’Karollel cpeJibl

Ha6op JUISL BJICKTPOJIN3a I[CMOHCTpaI_[I/IOHHHﬁ

11

[TpuGop /17151 ONBITOB MO XUMUU C JIEKTPUUECKHM TOKOM (J1a00paTOPHBIiT)

12

HpI/I60p JJIsL OKUCIICHUS CITUPTA HaZl MCIHBIM KAaTAJIN34TOPOM

13

[Tpubop 11st MOTydeHUs TAIONI0AIKAHOB IEMOHCTPAIIMOHHBIN
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14

[TpuGop 115t mosTydeHns pacTBOPUMBIX BEIIECTB B TBEPJOM BUJIC

15

YcranoBka st QUIBTPOBAHUS TIOJ] BAKYYMOM

16

[Tpubop 1u1st onpeneNneHns cocTaBa BO3ayXa

17

["a30ananm3aTop KMUCI0pPOJa U TOKCHYHBIX T'a30B ¢ HU(POBOI MHAMKALIMEH MOKa3aTesel

18

[Tpubop ai1st MITIOCTPALMK 3aKOHA COXPAHEHUS] MACChl BELIECTB

19

YcranoBka JJIL TICPETOHKK BCHICCTB

20

bapomerp-anepony

21

Habop a5 uzyuenus BOJOpoJHON SHEPTETUKU

pH-MeTpsI (Qononnumenvnoe éapuamuenoe obopyoosanue)

JlaGopaTopHO-TeXHOJOrHYecKOe 000py10BaHNe 15l KAaGUHETa U JIaGopaTopuu

[Tpubop 1st MoTydeHUs TajJouI0AKAHOB U CJIIOXKHBIX A(UPOB J1A00PATOPHBINA

Konbonarpesarens

DNEeKTPOTUTUTKA

bans komOuHupoBaHHas 1abopaTopHas

Becrhr JJI ChIITYYHUX MAaTCpPUaJIOB

[Tpubop 1u1st mosryueHus ra3on

CrniupToBKa JlabopaTopHast

MaruurtHas Memanka

OO|INO OB WIN| -

Muxkpockon nudpoBoi ¢ pyKOBOJICTBOM I0JIb30BaTENsl U TOCOOUEM ISl yJallluXcsl

[EY
o

HaGop st yncTky onTuKA

-
[N

HaGop mocynb! a1 peakTuBOB

[EY
N

Ha6op mocynbl u mpuHaAIEKHOCTEH 17151 pabOThI ¢ MaJTbIMH KOJIMYECTBAMH BEIIECTB

[N
w

Ha6op npunayiesxHOCTeH JUIsi MOHTa)Ka TPOCTEUITUX MPUOOPOB 110 XUMHH

[
N

Habop mocynbl u mpuHaAIEKHOCTEH 13 ponuiieHa (MUKpo1adbopaTopusi)

JlabopaTopHasi XumMHUecKasi mocy/aa JJisi KabuHeTa u JadopaTopuu

KommiekT ko0 1eMOHCTpaliMOHHBIX

Ha6op nmpo6ok pe3nHOBBIX

ITepexos CTEKISHHBIN

[Tpo6upka Bropiia

[TpoOupka AByXKOJIEHHAs

CoenuHNUTENb CTEKIITHHBIN

3akM BUHTOBOM

3axxum Mopa

OO NO|O1B|WIN -

HInadar cCHIIMKOHOBEIN

=
o

KomruiexT crexissHHO M IMOCYAbI HA mnmbax )IeMOHCTpaI_II/IOHHHﬁ

-
-

Jlosupyroniee ycTpoicTBO (MEXaHUYECKOE)

=
N

KommuiekT uznenuii u3 kepaMmuku, dapdopa u dasHca

=
w

Kommuiekt noxex hapdopoBsix

H
o~

Komriext MCPHBIX K0JIO Majioro oobemMa

=
(@)

KowMmrmnekt MepHbIX K010

=
(o]

Kommuekr MCPHBIX HUJIMHIAPOB IJIACTUKOBBIX

-
\‘

Kommuekr MCPHBIX HUJIMHAPOB CTCKIISITHHBIX

=
oo

Kommuekr BOPOHOK CTCKJIAIHHBIX

=
O

KommiekT numeTox

N
o

KoMIIIeKT cTakaHOB IIJIACTUKOBBIX/CTECKITHHBIX

N
[

KoMmiekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmiekT cTakaHInKOB JUIA B3BCIIIMBAaHUA

N
w

Kommiekr CTYIIOK C INICCTUKAMU

N
S

Habop mmareneit

N
ol

HaGop nuHueTOB
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26 | HaGop uvamek [letpu

27 | TpyOka cTeKiIsiHHas

28 | DxcukaTop

29 | Yama xpucTaumM3anuoHHas

30 | Iuniel THreabHbIC

31 | Bropetka

32 | Ilpobupka

33 | baHka 1Mo peaKTUBHI IMOJIMATUIICHOBAS

34 | banka o1 peakTUBbI CTEKJISIHHAS. M3 TEMHOTO CTEKJIA C MPUTEPTOH MPOOKOH

35 | Habop CKIISIHOK JUTsl pAaCTBOPOB PEaKTHBOB

36 | [Tasiouka cTekJIsTHHAA

37 | ltatuB amst mpoOHPOK

38 | KoMmiekT cpeqcTB JUIsi WHMBHTyTbHOH 3aIIUTHI

39 | KoMIiekT TepMOMETpOB

40 | CymmpHast TaHeNb Ui TOCYIbI

41 | ®GunbTpoBasibHAasg  Oymara/QuibTpel  OyMaxkHbIE  (OONONHUMENbHOE — 8APUAMMUBHOE
obopyodosanue)

Mojaenu (00 beMHBIE U IJI0CKHE), HATYPAJIbHbIE 00bEKTHI (KOJJIEKIUH, XHMHYECKHEe
peakTuBbI) 1Jisl Ka0HMHeTa U JIadopaTopumn

KomruiekT Moenei KpuCcTalsInyeCKuX pereTok

Mogenb MoJeKyIbl Oenka

HaGop st MogenupoBaHust CTPOCHHSI HEOPTaHMUECKHUX BEIECTB

Habop ans MoenrpoBaHusi CTPOCHHSI OPTaHHUECKUX BEIIECTB

Habop ans monenrpoBaHusi CTPOCHHSI aTOMOB U MOJIEKYIT

Habop a5 MonenupoBaHusi 3JIEKTPOHHOTO CTPOEHHUSI aTOMOB

KomiuiekT xoyuieknuit

OINO|OTPBD|WIN -

KomIiexT XxuMmaecknx PCAKTHBOB

OoOopynoBaHue Ja00PAHTCKON KaOUHETa XMMUM

Crou ¢ simuKamMu sl XpaHeHUs/TyMO00i

Kpecno oducnHoe

Cton 1ab0opaToOpHBIA MOCYHBIN

CYI_HI/IJ'IBHaH IMaHCJIb JJIA IOCYAbI

[Hxad s xpaneHus: yueOHBIX TOCOOMIA

Hlkad s xpaHeHHs XUMHYECKHUX PEaKTHBOB

Hlkad mis xpanenus 1a00paTopHOI MOCYIBI/TIPUOOPOB

[Ixad BBITSKHON

OO |N|OOIAIWIN -

JlaGopaHTCKHiT CTOJ

=
o

Ctyn 1a00paTOpPHBI, pEryIupyeMbIil 10 BHICOTE

-
-

SHGKTpI/I‘IeCKI/Iﬁ AKBAIUCTUILIIATOP

=
N

Hlkad cymunbHbIN

=
w

Pe3nunoBBIE TMEPUYATKN

H
N~

KommuiekT eprieit 151 MbIThsl 1a00paTOPHOI MOCy/ 1bl

3.2. UuopmanuonHoe odecrevyeHne peaju3auu NporpaMmmbl

Jns  peanuzanuu  NporpaMMmbl  JUCHUIUIMHBL  OMOIMOTEYHBINM  (DOHI
00pa3oBaTeIbHON OpraHu3aliu JOJKEH HUMETh MNEYaTHbIE W/WIM 3JIEKTPOHHBIC
y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HUMH Yy4eOHbIe mocoOus (mpu
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HaJIU4YMK), JOMYIIEHHbIE K HMCIOJb30BAHUIO MPU pean3aluu 00pa3oBaTEIbHBIX

MPOrpaMM CpelHero npoecCUOHANBbHOIO O00pa30oBaHUs, pealu3yeMblXx Ha Oasze

OCHOBHOTO 0011ero 00pa3zoBanus’.

[Ipn peanuzanuu nTporpaMmbl JTUCHUILIUHBI BO3MOXKHO HCIOJIB30BAaHUE
AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIICHHBIX K UCIOJIL30BAHUIO TIPU

peanu3anuy o6pa3oBaTeIbHBIX IPOrPaMM cpefHero oduiero oopazonanus L,

® Tpuxas Munuctepcrsa npocsenienus Poccuiickoit @enepauuu or 5 HoaOps 2024 r. N 769 «O6 yrBepkaeHUH
¢denepansHOro mepeyHs  y4eOHHMKOB, JONYLIICHHBIX K  HCIOJB30BAHHIO TPU  PEATU3ALUM  HMMEIOIIUX
rOCyJIapCTBEHHYIO aKKPEJUTALMI0 00pa30BaTeIbHBIX IPOrpaMM HaYaIbHOTO OOIIETr0, OCHOBHOTO OOIIET0, CPEIHEr0
obuiero obOpa3oBaHWs OPraHU3aLMAME, OCYLISCTBISIOIIMMU OOpa3OBATENBHYIO JASSATENBHOCTh, M YCTAHOBJICHHH
NpenesIbHOr0 CPOKa MCIONB30BAHMS HCKIIOYECHHBIX YYCOHUKOB M Pa3pabOTaHHBIX B KOMIUIEKTE ¢ HUMH y4eOHBIX
rocobuii» (B akTyansHOH penakuny). CeblUTka Ha yKa3aHHBIA NpHKa3 akTyanbHa Ha 20.02.2025 1.

19 TTpukas Munucrepcta npocsemmenust Poccuiickoit @enepanun ot 18 urons 2024 1. N 499 "O6 yrBepkaeHUn
(enepanbHOrO TepeyHsS HJICKTPOHHBIX OO0Pa30BaTENBHBIX PECYpCOB, OMYIICHHBIX K HCIOIB30BAHMIO TIPH
peanu3aniy HMMEIOIIMX TOCYAApCTBEHHYIO AaKKpPEOUTAIMI0 O0pa30BAaTENbHBIX MHPOrpaMM Ha4dadbHOTO OOIIETo,
OCHOBHOT'O OOIIEro, CpeaHero oodmiero obpasoBaHus» (B akTyanbHOM pemakiuu). CChUIKa HA yKa3aHHBIM MpHKa3
aktyanpHa Ha 20.02.2025 1.
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4. KOHTPOJIb M OIEHKA PE3YJIbTATOB OCBOEHMI
OBIIEOBPA3OBATEJIBHOU JUCIUIIJIMHBI

Kontpons u olieHKa pe3ynbTaTOB OCBOCHHUS 00IIe00pa3oBaTEIbLHON
JUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 NUCLUILTMHAPHBIE Pe3YJIbTaThl, HAPABICHHbIE
Ha (opmupoBaHue oOUIMX U MPOdECCUOHANBHBIX KOMIIETEHLIMHA MO pa3jienaMm u

TEMaM COJIepKaHUsl yueOHOro MaTepuarna.

Oomasi/npodeccuonanbHasi Pa3znen/Tema Tun oeHoYHbIX
KOMIIeTEHI U MeponpusTHI
OK 01. Beibupats criocoOsl Tema 1.1-1.7
pereHus 3aaa4 Tema 2.1-2.3
npodeccuoHaIbHOM Tema 3.1
NEATEIIbHOCTH Tema 4.1
MPUMEHUTENBHO K paznuunbiM | Tema 5.1-5.4 Tectup OBAHHC
KOHTEKCTaM Tema 6.1 YCTHEI onp OC__
Tema 7.1 Pemenue pacu€THbIx 3a1a4
Tema 8.1, 8.2 HaoOmronenue 3a xoqoM
Tema 9.1.1-9.1.5/9.2.1-9.2,5 | BBIOIHCHIA IPAKTHKO-
OK 02. Mcnosib30BaTh Tema 1.2 OPMCHTMPOBAHHBIX 3 IaHH i
COBPEMEHHBIE CPEJCTBA Tema 1.4-1.7 Hpencrasnenne pesymeratos
MOWCKA, aHAIN3a U Tema 2.1, 2.2 TPaKTHICCKHIX 1
uHTepnpeTauu nHdpopmarmu, | Tema 4.1, 4.2 n1abopaTopHBIX paboT
1 nH(POpPMAITMOHHBIC Tema 5.2-5.4 IpoBenenue xumueckoro
TEXHOJIOTUH ISl BbinoiHEHUs | Tema 6.1 JKCIICPUMCHTA
3a/1a4 poeCCHOHATBHOU Tema 7.1 Brimomenne
EeATEILHOCTH Tema 8.1, 8.2 KOHTPOJIBHEIX
Tema 9.1.2-9.1.5/9.2.2-9.25 | Pacor mo
OK 04 Tema 1.7 paszzenam AUCUUILTUHBI
Y Y. Tema 2.1, 2.2 Onenka CaMOCTOATEIBHO
BBITIOJTHEHHBIX 33/1aHUN
B3aMMO/ICMCTBOBATh U Tema 4.1, 4.2 3 6HO-
almura y4yeoHo
paboTaTh B KOJUICKTHBE U Tema 5.2-5.4 HCCIIEI0BATEIHCKOTO
KoMaHze %Zﬁ; g} MPOEKTa (C y4eTOM
Tema 8.1, 8.2 Oymymeii .
Tema 9.1.5/9.2.5 MpOdeCCHONATLHO
OK 07. CopeiicTBoBaTh Tema 1.7 ACATCILHOCTH) N
. 3amuTa peuieHus Keic-3aaaqy
COXPaHEHUIO OKpYKarouei Tema 2.3 (¢ yaeTom Gymymeit
cpensl, pecypcocoepexxkenuto, | Tema 5.1 IpOhECCHORATBHOM
MIPUMEHSATH 3HAHUS 00 Tema 8.1, 8.2
W3MEHCHUHN KJIUMaTa, Tema 9.1.2-9.1.5/9.2.2-9.2.5 HBCHTGHBHOCTH) .
MIPUHIIUIIBI OEPEKITUBOTO PITIOJIHCHIE SaAAMHH
HPOM3BOJCTBA, S hEKTHBHO MPOMEXKYTOUHON aTTECTalluU
JIEMCTBOBATH B UYPE3BbIYANHBIX
CUTYaLMSIX
TIK"...

U TIK ykaswiatorcst B cootBercTBum ¢ PT'OC CIIO peanusyemoii npodeccun/crenuarbHOCTH.
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