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1. ObBIIAA XAPAKTEPUCTHUKA PABOYEW ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIHUIIJIMHBI « XUMU S

1.1. MecTO0 IMCUMINVIMHBI B CTPYKType 00pa3oBaTeIbHOW NPOrpaMMbl
CI1o

O6mieobpazoBaTenbHas TUCIUILUIMHA «XUMUSH SABISIETCS 00s3aTEILHON YacThIO
0011e00pa30BaTEIBLHOrO IUKIa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBHH C
®I'OC no cnemmansHoctH 38.02.03 OnepanioHHas A€STENIBHOCTh B IOTUCTUKU

(npogeccuu/cneyuanvrocmu)

1.2. Hesu 1 miIaHupyemMble pe3yjabTaThl OCBOCHUA TUCHUIIIMHBI

1.2.1. lean v 3aga4y TUCHUATIIMHBI

Conepxanue MmporpamMMbl 001I€00pa30BATEIIBHON JAUCIUTIIUHBI «XUMUS»
HaIpaBJICHO HA JJOCTUKECHUE CICAYIOIMINX IeJIeH:
— dbopMupoBaHUE CHUCTEMBl XMMHYECKMX 3HAHMM KaKk  BaKHEWIen
COCTaBJISIFOIIIECH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpaA, B OCHOBE KOTOPOM JIEXkKaT
KIIFOUEBBIC TIOHATHSA, (PyHIaMEHTaJIbHbIE 3aKOHBI M TEOPHH XHMHHU, OCBOCHHUE
s3bIKa HAayKH, YCBOCHHWE W IIOHMMaHUE CYIIHOCTH JOCTYIHBIX 0O00O0IeHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C WCTOPUEH HX pPa3BUTUA H
CTaHOBJICHUS,
— dbopMupoBaHuEe U pa3BUTHE MPEIACTABICHUM O HayYHBIX METOJaxX MO3HAHMS
BEIIECTB M XHMHYECKUX PEAKIIUA, HEOOXOIUMBIX IS MPUOOPETEHUS YMEHHM
OPUEHTHUPOBATHLCS B MHUPE BEIIECTB M XUMHUUYECKUX SIBICHHM, MMEIOIIUX MECTO
B PUPOJIE, B IPAKTUYECKOMN U MMOBCEJHEBHOMW KU3HH;
— pa3BUTHE YMEHUH M CIIOCOOOB JIESATEILHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM
1 00BSICHEHHEM XUMHUYECKOTO SKCIIEPUMEHTA, COOMI0ACHIEM MTpaBuil O€301acHOTOo
oOpalleHusl ¢ BEIeCTBAMM.

3amavyu QAUCHUIIHHBI:
1) chopMHpOBaTh TMOHNUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
MPOLIECCOB M SIBJICHUM B OKPY’KAIOIIEH Cpelle, a TaKKE MX CBA3b C ILEJIOCTHOM

HAay4YHOU KapTUHOW MUPA U JIPYTUMHU €CTECTBEHHBIMH HAYKAMU;



2)  pa3BUTh YMEHHS COCTAaBJIATH (POPMYJIbI HEOPTaHWYCCKHUX M OPTaHUYCCKUX
BCIIECTB, YPAaBHEHUS  XUMUYECKUX  pEaKIHi, OOBSICHATH WX  CMBICIH,
UHTEPIPETUPOBATH PE3YJIbTAThl XUMUUECKUX AKCIIEPUMEHTOB,
3)  chopMupoBaTh  HABBIKK  NPOBEACHHS  MPOCTEHIIMX  XMUMHYCCKUX
HKCIIEPUMEHTAIBHBIX HCCIEJOBAaHUN C COONIOACHHEM TMpaBuil 0€30MacHOro
oOpalieHus ¢ BellecTBaMu U JIabOpaTOpHBIM 000PYI0BaHUEM;
4)  pa3BUTb YMCHHUS HAXOIUTh, aHAIM3MPOBATh U HCIIOJIB30BATh HH(POPMAIHIO
XHMHYECKOTO XapaKTepa U3 Pa3IMYHbIX WH(HOPMAITMOHHBIX UCTOYHHUKOB, BKITFOUAS
y4eOHYI0 JINTepaTypy, HAyYHBIC IMyOJIMKAIUN U UHTEPHET-PECYPCHI;
5)  chopMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIICACTBHS CBOCH JEATEIBHOCTH
Y XUMHYCCKHX MMPUPOIHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX MPOIIECCOB, YUUTHIBAS
BO3MOXXHBIC SKOJIOTHYCCKUE U COITMAIbHBIC BO3/ICHCTBHS,
6)  cdopmMupoBaTh MOHMMAHHE 3HAYMMOCTH JIOCTHIKCHHH XHMHUYECKOW HAYKH
U TEXHOJIOTUH JJI1 pa3BUTHS COIMAIBHON U MPOU3BOACTBEHHOW cdep ¢ yMEeHUeM
PUBOJUTH MIPUMEPHI X MPUMEHEHHSI B Pa3IMUHbIX cpepax >KU3HU.
1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 001IE00Pa30BaTEJIbHOM
aucuMILIAHBI B c00TBeTCTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHne o0IIe00pa3zoBaTeIbHas JUCITUIIINHA « XUMUS» UMECT MPH
dopmupoBanuu u pazputuu OK 1; OK 2; OK 4; OK 7 u IIK, npencraBieHHbIX

B akTyanu3upoBaHHbix @I'OC CIIO no npodeccun/cnenuaibHOCTH.



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
JUTsI CpaBHEHUS, KJIacCU(UKAIIUU U 0000IICHHS;

— OMNpeAeNsITh IENH AeATeIbHOCTH, 33]aBaTh MapaMeTphl U

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 DPEaKLUM
(OKHCIHUTENBHO-BOCCTAHOBUTEbHBIE, 9K30-U




KPUTEPUU UX TOCTIKEHUS;

— BBUIBIIATH  3aKOHOMEPHOCTH U
paccMaTpuBaEeMbIX SIBJICHUSX;

— BHOCUTHb KOPPEKTHUBBI B JEATEIbHOCTh, OIIEHUBATH
COOTBETCTBUE pE3Yy/IbTAaTOB IIEJIIM, OLICHUBATh PHUCKU
MOCJICACTBUN ACATCILHOCTH;

— Dpa3BHBaTh KpEaTUBHOE MBIIIJICHUE
YKU3HEHHBIX TIPOOIIEM.

0) 0a3oBbIe HCCIEN0BATENbCKUE 1€ CTBUS:

MMPOTUBOPCUMA B

IIpU  pELICHUU

— BIAJIETh HABBIKAMHU y4eOHO-UCCIICIOBATEILCKOH U
HpOCKTHOI\/JI ACATCIBbHOCTH, HaBbIKaMKU  pas3pClICHUA
pooseM;

— BBIABJIATH IMPUYIUHHO-CJICACTBCHHBIC CBs3U u

aKTyaJIM3UpOBaTh 3aJlady, BBIIBUTATH THUIIOTE3y €¢
pelIeHHs, HAaXOJWUTh apPryYMEHTHI JUISI JOKa3aTelIbCTBA
CBOUX YTBEP)KICHHM, 3a7aBaTh MMapaMeTPbl U KPUTCPUH
peIICHHUS;

— aHAJTU3HUPOBATh IOJIYUCHHBIC B XOJE PCIICHUS 3aaauu
Pe3yNbTaThl, KPUTHYECKH OICHUBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH K3MECHEHHE B HOBBIX YCIOBHSIX;

— yMeThb TMEPEHOCHTh 3HAaHUS B TO3HABATCIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HECATCIILHOCTH;

— yYMEThb MHTETPUPOBATH 3HAHUSA M3 Pa3HBIX MPEAMETHBIX
obnacreii;

— BBIIBHTaTh HOBBIC HJCH, Ipeajarath OpPUTHHAIbHBIC
MOXOJIbI U PCIICHUS;

— CTaBUTh  HIPOOJIEMBI U
aJbTepHATHBHBIC PEIICHUS.

3aJaud,  JIOTMYCKaroIlue

SHJOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa), pacTBOD,
DIIEKTPOJIMTHI, HERJIEKTPOJIUTHI, IEKTPOJIUTUYECKAS
JMCCOLMALINS, OKUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHUYECKON peaKIy, XMMHUUECKOE PABHOBECUE), TEOPUU U
3aKOHBbI (Teopm[ XUMHUYECKOTO CTPOCHHUA OPraHUuYCCKUX
BeuiectB A.M. byriepoBa, Teopusi 3IEKTPOIMTUYECKOMN
aucconuanuy, nepuoandeckuii 3akon M. Menneneesa,

3aKOH COXpaHEeHus Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMUMUH, (PAKTOJIOTUUYECKUE CBEIICHUS
O CBOilcTBaX, cocCTaBe, TMOJy4eHUH U Oe30MacCHOM
WCIIO0JIb30BaHUN BOKHEUIIINX HEOPTaHUYECKUX u
OpPraHWYeCKUX BEIIECTB B OBITYy U  MPAKTUYECKOU
JeSITENIbHOCTH YEJIOBEKa,

NP6 03. cpopMUpPOBAaHHOCTH  yYMEHHH  BBISBIATH
XapakTepHbIC TPHU3HAKK W  B3aUMOCBSI3b  HM3yYEHHBIX
MOHSATUN, TPUMEHSATH COOTBETCTBYIOIIHME TOHATHS TIPH
ONHMCAaHUU CTPOEHUS M CBOWCTB HEOPraHMYECKUX U

OpraHn4eCKuXx BCIICCTB H HX npeBpameHHﬁ; BBISBJIIATD

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

IIP6 04. chopMUPOBAHHOCTHP YMEHHH HCIIOJIH30BAThH

HAaNMMEHOBAHUS XUMHUYECKUX COCTUHEHHUI MEXIyHapOJAHOTO
COI03a  TEOPETUYECKOWM M  MPUKIAAHOM  XUMUU U
TPUBHAJIbHBIE HA3BaHWUsA BAXKHEHIIMX BEIIECTB (ITHUIICH,
aneTuiieH, riMuepuH, ¢eHos, Qopmanbaerua, yKcycHas
KHCJIOTA, TJIMUUH, YTapHbIM Ta3, YIJIEKUCIbIA ra3, aMMUakK,
ramieHas HM3BECTb, HeEralleHas H3BeCTb, IUThEBas coJa W
IPYTHUX), COCTaBJIATh (QOPMYNIBI HEOPraHUYECKUX U
OPraHWYEeCKHUX BEUIECTB, YPABHEHUS XUMUYECKUX PEaKIIHA,
OOBSACHATh WX CMBICT; TMOATBEPXKAAaTh  XapaKTepHBIC
XUMHUYECKHE  CBOMCTBA  BELIECTB  COOTBETCTBYIOLIUMH
DKCHEPUMEHTAMU M 3allUCSIMU  YPaBHEHUM XHMHUYECKUX
peaKkuui;




P56 05. cpopMUPOBAHHOCTh YMCHHH YCTAHABJIHUBATH
OPUHAIICKHOCTh  M3YyYCHHBIX ~ HEOPraHMYeCKHX |
OpPraHMYeCKUX BEUIECTB K OIPEACICHHBIM KilaccaM H
rpylnaM COCIMHEHH, XapakTepU30BaTh HUX COCTaB U
BOXHEUIIME CBOMCTBA; OINPENENATh BHJIBI XUMHYECKUX
CBsI3eH (xoBaneHTHas, MOHHas, MeTaJuTnIecKasi,
BOJIOPOJIHAS), THIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIPOBATh XUMUYECKHE PEAKINH;

ITP6 07. chpopMupoBaHHOCTH YMEHUN HPOBOAUTH PACUETHI
0 XUMHUYECKHMM (OpMyTaM M YPaBHEHUSIM XHUMHUYECKUX
peakuuii ¢ HCNOJb30BaHMEM  (U3MYECKUX  BEJIMYUH,
XapaKTepU3YIOINX BEIIEeCTBA C KOJIHMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJibHbIE YCJIOBHS) T'a30B, KOJIWYECTBA
BEIIECTBA; MCIOJB30BATh CHCTEMHBIE XMMHYECKHE 3HAHHSI
JUIE  TPUHSATHS PEIICHWH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIlUsX, CBA3aHHBIX C BEIECTBAMU M WX TPUMEHECHUEM.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC
CpezcTBa MOUCKa,
aHamM3a u
WHTEPIpPETAIHH
nHpopManuu u
WH(POPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3144
poheccCHOHALHOM
JeSATEIbHOCTH

JIn4HOCTHBIE pe3y/ibTAaThl J0JKHbI OTPA’KaTh B YaCTH:

LHEHHOCTH HAYYHOI' 0 NIO3HAHMS:

— ¢c(hOpMUPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd M OOLIECTBEHHOW IPAKTUKHU, OCHOBAaHHOIO Ha
IMajgore  KyJabTyp, CIOCOOCTBYIOIIETO  OCO3HAHMIO
CBOETr0 MeCTa B MOJIUKYJIbTYPHOM MHPE;

— COBEpIICHCTBOBAHME  SI3BIKOBOM M YMTATENIBCKOM
KyJIbTypbl Kak CpEICTBa B3aUMOACUCTBUS MEXIY
JIOABMU U TIO3HAHUS MUDA;

— OCO3HAaHHE  LIEHHOCTHM  HAy4yHOH  JIEATENIbHOCTH,
TOTOBHOCTb OCYLIECTBIIATh IPOEKTHYIO U
HCCIIEI0BATENIbCKYIO JIeITEIbHOCTh UHAUBUAYAIBHO U B
rpyImIe.

MeTanpeaMeTHbIE Pe3yabTAThI J0JKHBI OTPAKATD:

Osnapnenue YHHBEPCAJIbLHBIMH y4eOHBIMU

NMO3HABATEJbHBIMH 1eHCTBUAIMM:

B) pa0orta ¢ nHpopManmeii:

JqucuuniuHapHubie  (IpeaMeTHbIE)  Pe3yJbTATbhl U
JAOJIZKHBI OTPAKATh:
IIP6 06. BiageHWEe OCHOBHBIMM METOJAMHU HAY4YHOTO

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

IIP6 07. chopMUPOBAaHHOCTh YMEHUN MPOBOJAUTH PACUCTHI
0 XUMHUYECKHMM (GOopMylIaM M YPaBHEHHMSIM XUMHUYECKHX
peakiuii ¢ HCIONb30BaHMEM (U3UYECKUX  BEJIHYUH,
XapaKTEePU3YIOIINX BEIIEeCTBAa C KOJIHMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJlbHBIE YCJIOBHS) T'a30B, KOJIWYECTBA
BEIIECTBA; MCIIOJIb30BATh CUCTEMHbIE XUMUYECKHE 3HAHUS
JUIS  TPUHSATHS PEIIeHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;
IIP6 08. copmMupoBaHHOCTH YMEHMI IUIAHUPOBATH H
BBITIONTHATh ~ XUMHYECKUH OKCIEpUMEHT (TIpeBpalleHus
OpPraHMYeCKUX BEIIECTB NpPH HArpeBaHUM, MOJy4YEHUE
STUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEaKLUU
Ha albJerubl, Kpaxmall, YKCYCHYIO KUCIOTY; JeHaTypanus




— BIAQJETh HaBbIKAMHM TOJYy4YeHUs HHPOpPMAIUH U3
HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIIEHO
OCYHIECTBJIATh IIOMCK, AaHAJIW3, CUCTEMATU3ALUI0 H

MHTEepOpeTalui0 HHOOPMAIMK pa3INYHBIX BHIOB H
(dhopM TIpeICTaBICHNS;

— CcO3/aBaTh TEKCTbl B pa3jiM4YHBIX (popmarax ¢ ydyeTrom
Ha3HaueHus: UHQPOpMalUMU U LEJNEeBOH ayIuTOpUH,
BbIOMpass ONTUMAJbHYIO (QOpMYy TMpEACTaBIEHUS U
BU3yaIH3aliH;

— OILIGHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(popMalny, ee COOTBETCTBUE IIPABOBBIM M MOPaIbHO-
TUYECKUM HOPMaM;

— BJaACTH HaBBIKaMH pacCrio3HaBaHHA n 3alllUTHI
nHpopmanuy, MH(OPMaLIMOHHON 0e30MacHOCTH
JIMYHOCTH.

OEeKOB IIpM HarpeBaHWM, LIBETHBIE pEakUuu OEJIKOB;
IPOBOJUTHh PEAKLIUU MOHHOTO OOMEHa, OINpeNessiTh Cpery
BOJHBIX PAaCTBOPOB, Kaue€CTBEHHBIE pEaKLMU Ha Cynbdar-,
KapOOHaT- U XJOPH/I-aHUOHbI, HA KATUOH aMMOHHUS; peliaTh
SKCIIEPUMEHTANIbHBIE 3a7aud 1o TemaM "Mertamibl"
"Hemetainbl") B COOTBETCTBUM C HpaBUJIAMU TEXHHUKHU
0e30MacHOCTH  TpU  OOpallleHuu ¢  BEHIECTBAMU W
1ab0paTOPHBIM 000PYIOBAHUEM; TIPEACTABIISITH PE3yIbTaThI
XMMHUYECKOTO JKCIEpUMEHTa B (pOpMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakuuil U GOpMyIupoBaTh BBIBOJbI HA
OCHOBE ATHX PE3y/IbTATOB;

IIP6 09. cdhopMuUpPOBaHHOCTH
XUMUYECKYI0 HH(POPMAITHIO,
HUCTOYHUKOB (CpencTB
WnuTepHer u npyrue).

YMCHHA aHaJIM3UPOBATH
MOJYy4aeMyl0 M3 pa3HbIX
MaccoBoi  MHpOpMaIH, CeTh

OK 04. D¢pdexTrBHO
B3aMMOJEHCTBOBATh U
paboTtath B
KOJJIEKTUBE U
KOMaHje

JIMYHOCTHBIE pPe3yJbTaThl 10/IKHBI 0TPAXKATDh B YaCTH:
IPa’KaIAaHCKOIo BOCIIUTAHUA:

— TOTOBHOCTh BECTH COBMECTHYIO JICATECIBHOCTH B
WHTEpecax rpakIaHCKOTO OOIIEeCTBa;

— yMeHHue B3aMMOJICHCTBOBATh c COLIMAIbHBIMU
WHCTUTYTAMH B COOTBETCTBHM C WX (QYHKIHSIMH U
Ha3HAUYCHHEM.

MeTanpeaMeTHbIe pe3yJabTaThl T0JKHbI OTPAKATh:

OBjiajleHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH

JelCTBUSIMH:

0) coBMecTHAas 1esATeJbHOCTD.
— TOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U
WHIUBUIYAIbHOU pabOTHI;

— IIPHUHHUMATb oeian COBMECTHOM ACATCIIBHOCTH,
OpraHru30BbBIBAT U KOOPAUHHUPOBATH JIENUCTBHUSA IIO0 €€
JOCTHIXCHUIO: COCTaBJIATH IJ1aH HeﬁCTBHﬁ,

pacmpenensiatb pojid C yY4EeTOM MHEHMH Y4aCTHHKOB
00CY)KJaTh pe3ylbTaThl COBMECTHOM pabOoThI;

JAucuunjnHapHbie
JOJIKHBI OTPAXKATh:
IIP6 08. chopMHUpPOBAaHHOCTH YMEHHH IUIAHUPOBATH M
BBINIOJIHATh ~ XUMHYECKUH OKCHEpUMEHT (IpeBpalleHUs
OpPraHMYEeCKUX BEIIECTB NPU HArpeBaHUM, MOJy4EHUE
STUJIEHA W WU3YYEHHE €ro CBOMICTB, KAYECTBEHHBIE PEAKLIUU
Ha albJEeTrubl, Kpaxmall, YKCYCHYI0 KUCIOTY; JeHaTypauus
OCeKOB TpUM HAarpeBaHHUM, LIBETHHIE pEaKIUU OENKOB;
MPOBOAUTh PEAKIMM HOHHOIO OOMEHa, ONPENENATh CPery
BOJHBIX PAacTBOPOB, KaueCTBEHHBIE peaklMMU Ha Cyibdar-,
KapOOHAT- U XJOPHUA-aHUOHBI, HA KATHOH aMMOHHUS; pelIaTh
SKCIEPUMEHTAIbHBIE 3aJaud 1Mo TemaMm "Metauibl" U
"Hemeramisl") B COOTBETCTBHUM C TMpaBUJIAMHU TEXHHKH
0e30macHOCT Npu  OOpalleHMd ¢  BEUIECTBAMH |
71ab0paTOpPHBIM 000PYIOBaHHEM; MIPEACTABIATH PE3YNIbTATHI
XUMHYECKOTO JKCIepUMEHTa B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PeaKIHii U (HOPMyIUpPOBATh BHIBOJBI Ha
OCHOBE 3THX PE3YJIbTATOB.

(mpeaMeTHblE)  pe3yJbTaThl U




— KOOPJMHHMPOBATH M BBHINOJHATH PadOTy B YCIOBHSIX
pEaIbHOTO,  BUPTYaJbHOTO H  KOMOWHHPOBAHHOTO
B3aUMOJICHCTBHS,

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

OBiaanenue YHUBEPCAJIbHBIMHA

JeHCTBUSAMMU:

I) NPpUHATHE ce0s U APYTUX JIIOAeH:

— TMPUHUMATh MOTHBBI M apryMEHTBHl JIPYTHX JIIOAEH MNpHU
aHaJIM3€ PE3yNIbTAaTOB JICATEIbHOCTH;

— TMpU3HABaTh CBOE MpPaBO W IMPaBO JPYrux JHOJEH Ha
OITNOKU;

— Ppa3BHBaTh CIOCOOHOCTH TOHUMAaTh MHP C TO3HUIIHH
JIPYroro 4eyi0oBeKa.

peryJIiTHBHbIMH

OK 07.
ConeiicTBOBaTHL
COXPaHEHUIO
OKpY’Karolle cpebl,
pecypcocOepeKeHHIO,
MIPUMEHSTH 3HaHUs 00
W3MEHEHHUH KIIMMaTa,
TIPUHIIUIIBI
OEepEKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
JIENCTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUIX

.JII/I‘IHOCTHI)IC pesyanaTbl JOJIZKHBI OTpa)KaTl) B 4aCTHu:

JKO0JIOTHYECKOI0 BOCIIUTAHUSA

—  ¢(hopMUPOBAHHOCTH 9KOJIOTHYECKOM KYJIbTYPHI,
MMOHUMAaHHE BIIMSTHUSA COIMAIbHO-3KOHOMHYECKUX
MPOILECCOB HAa COCTOSHUE MPUPOJHOM W COLMAIBHOU
cpensl, OCO3HAaHHE r100aJILHOTO xXapakTepa
9KOJIOTUYECKHUX TTPOOJIEM;

— IUIAaHUPOBAaHHE M  OCYIIECTBIICHUE
OKpYXalolled cpefe Ha OCHOBE
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA,

— QAKTUBHOE HENPHUATHE JEHCTBUW, MNPUHOCAIINX BpE.
OKpY>KaroIlen cpene;

NEUCTBUIL B
3HaHUA LEeJIel

— yMeHue IIPOTHO3UPOBATh HeOJ1aronpuaTHbIe
JKOJIOTMYECKHE  TIOCIEACTBUSA  NPEANPUHUMAEMBIX
JNEUCTBUMN, IPEAOTBPAIATh UX;

— pAaCIIMpEHHE OIbITa JCATEIBHOCTH  3KOJIOIMYECKOMN
HaIlpaBJICHHOCTH.

MeTtanpeaMeTHbIe Pe3yJbTaThl I0JAKHbI 0TPAXKATh:

JucuumiMHapuble  (IpeaMeTHbIe)  pe3yJabTaTbl U
JOJI’KHBI 0TPAKATh:
NP6 01. chopMUpPOBAaHHOCTH  TPEACTABICHHH: O

XUMHYECKON COCTABIISAIONIEH €CTECTBEHHOHAYYHOM KapTUHBI
MUpa, POJM XUMHUHU B TIIO3HAHUU SBJICHUNW NPUPOJIBI, B
GbopMUPOBAHUM MBILIUICHUS U KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHOW  TPaMOTHOCTH,  HEOOXOAMMOHN s
pellleHrs  NPaKTHYECKUX  3aJady U IKOJOTUYECKU
000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 3J0POBbIO H
MIPUPOJIHON Cpelie;

I1P6 10. cdopmupoBaHHOCTH YMEHUN COOMIOAATH MpaBUiIa
9KOJIOTHYECKH 11eJ1eco00pa3HOro TMOBEJACHHs B OBITY U
TPYAOBOW JEATEIBHOCTH B IIENIAX COXPAHEHHS CBOETO
3I0pPOBbS U OKPYXKAIOUIEH NPUPOIHON Cpefbl; YIUTHIBATDH
ONACHOCTh ~ BO3JCUCTBUS  HA  JKUBbIE  OpPraHU3MBI
ONPENENCHHBIX BEIIECTB, IOHUMAsi CMBICH [OKa3aTels
MpeAeTbHON JOIMMYCTUMON KOHLIEHTPALUH.
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OBaanenue YHHMBEPCAJbHbIMHA Y4eOHBbIMU

NMO3HABATEJIbHBIMU J1€HiCTBUAMM:

B) pa6ora ¢ ungopmanueii:

— HCHOJb30BaTh cpencTBa UH(pOPMAITMOHHBIX u
KOMMYHHKAIITMOHHBIX TEXHOJIOTUHU B peICHNN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX WU OPraHU3allMOHHBIX
3amad ¢ coONoJeHHeM TpeOOBaHUI  IPrOHOMUKH,

TE€XHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHusl,
MIPaBOBBIX M ITHYECKUX HOPM, HOPM HH(OPMALMOHHON
0€30I1aCHOCTH.

[IK 1.1. OcymecTBiaTh
CONIPOBOXKJCHHE, B TOM
qucie
JOKYMEHTAIlHOHHOE,
[IPOLIEYPhI 3aKYIIOK.

JIMIHOCTHBIE PE3YJIbTAThl JIOJDKHBI OTpaKaTh B YaCTH:
TPYAOBOTO BOCITUTAHHS:

- TOTOBHOCTH K TPYIy, OCO3HAHHE IICHHOCTH MAaCTEpCTBa,
TPYyI0JII00HE;

- TOTOBHOCTh K QKTHUBHOW JEATEIHLHOCTH TEXHOJOTHICCKOM
" COIMATHLHOMN HAIPaBJICHHOCTH, CIIOCOOHOCTH
MHULMUPOBATH, IJIAHUPOBATh
Y CaMOCTOSITEJILHO BBIMOJIHATH TAaKyIO I€ATEIbHOCTD;

- HWHTEpEC K pa3au4HbIM chepaMm mnpodeccnoHaTbHOU
NeSITeIbHOCTH.

MertanpeameTHble pe3yinbTaThl JOKHBI OTPaXKaTh:
OBnazneHue yHUBEpPCAIbHBIMU YU€OHBIMU IT03HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbI€ JIOTUYECKUE JCHCTBUS:

- CaMOCTOATENIbHO (OPMYIUPOBATH U aKTyalIH3UPOBATH
npo0eMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK
WIM  OCHOBaHUS  JJIs  CpaBHEHMs, Kiaccudukanuu
H 00001IeHNS;

- ONpeNeNsTh LeNu AEATeIbHOCTH, 337aBaTh MMapaMeTphbl U
KPUTEPUU UX TOCTHKEHUS;

- BBUIBISITH  3aKOHOMEPHOCTU U
paccMaTpuBaeMbIX SIBIICHUSX;

- BHOCUTH KOPPCKTHUBLI B ACATCIbHOCTh, ONCHNBATH COOTBCTCTBUC

MMPpOTHUBOPLCUUA B

I[MP6 9. CdopMHPOBAaHHOCTP YMEHUM  KPUTUUYECKH
OIIEHUBATh HMH(POPMAIMIO OHOJOTUYECKOTO COJEPKAHMS,
BKITIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHUS W3 Pa3IUIHBIX
HMCTOYHHUKOB (CpencTBa MaccoBOW WHGpOpMAIuu, HayIHO-
MOMYJISIPHBIC MaTepHalibl); WHTEPIPETHPOBATh ITHYCCKHE
ACTICKTBI COBPEMEHHBIX HCCIIeIOBaHUI
B OHOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH; pacCMaTpUBaTh
ri00anbHBIE JKOJOTUYECKHE MPOOJIEMbl COBPEMEHHOCTH,

dbopmMupoBaTh
[0 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO.
I[TIP6  10. CdopmMuUpOBaHHOCTH  yYMEHHMH  CO3/1aBaTh

coOCTBEHHBIE MUCbMEHHbBIE U YCTHEIC C006H_ICHI/I${ Ha OCHOBEC
OHOJIOrNYECKOH I/IH(bOpMaI_[I/II/I N3 HECKOJIBKNX HMCTOYHHKOB,
I'PaMOTHO HCIIOJIb30BAThH MIOHATUHHBIN arrapar ouosoruu

11



PE3YJILTATOB T eIAM, OLICHUBATH PUCKH HOCJ'ICI[CTBI/Iﬁ
JACATCIIBHOCTH,

0) 6a30BBIC UCCIIEIOBATEIILCKHUE JICHCTBYS:

- BIQJACTh  HABBIKAMH  Y4eOHO-HCCIICAOBATEIBCKOM
u HpOGKTHOfI ACATCIIBHOCTH, HAaBBIKAMHU PA3pPCIICHUA
mpooem;

- BBISABJIIATDH MPUYUHHO-CJICACTBCHHLIC CBsA3U
)51 AKTYAJINM3UPOBATH 3aaavy, BBIIBUT'AaTh THUIIOTE3Y
€C PpCUICHUA, HAXOAWUTb APrymMCHTHI IJId J0Ka3aTCIbCTBa
CBOMX YTBEpXKACHMH, 3aJaBaTb IapamMeTpbl U KPHUTEPUH
peIICHHUS;

- AHAJIM3UPOBATH MOJYUYCHHBIC B XOJAC PCIICHHA 3aJdadun
PE3YIbTAThl, KPHUTHYCCKHW OLCHHWBATH HUX JOCTOBEPHOCTD,
IMPOTHO3UPOBATh UBMCHCHHUE B HOBBLIX YCIIOBUAX,
pa3pabaThIBaTh IJIaH PEHICHUS TPOOIEMBI C YIETOM aHaIH3a
HMMEIOIINXCA MaTEPUAIIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;
-- yMeThb TEPEHOCHUTh 3HaHUS B TI03HABATEIHHYIO
Y TIPAKTUYECKYIO 00J1aCTH )KU3HECSITECITbHOCTH

12



2. CTPYKTYPA U COJEP)KAHUE OBHIEOBPA3OBATEJBLHOM

JAUCIHUITJIMHBI «XXUMU S

2.1. O0bemM TUCHMINIMHBI ¥ BUABI y4eOHOU padoThl

Bua yueOHo# paGoThl

Oovem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 36
B T.4.

1. OcHoBHOE coep:KaHue 34
BT. U..

TEOpEeTUYECKOe 00yIeHNe 16
MPaKTUYECKHUE 3aHITH 18
2. lIpodeccnoHaTBLHO OPHEHTHPOBAHHOE COIEP:KAHUE (COAepPKAHUE 5
NMPUKJIATHOTO MO/YJIf)

B T. 4.

TEOPETHYECKOE 00yUeHne

MPAKTUYECKHUE 3aHATHS 6
UHIUBUAYAIbHBIN TPOEKT HeT
CamocrosTenbHas paboTa 00yJaronuxcs 2

Koncynprarus

IIpome:kyTounas arrecrauus (2 cemectp —auddepeHuIMPOBAHHDBIN 3a4eT)
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

HaumenoBaHue Cojep:kanue yueOHOro MaTepua/ia (0CHOBHOE M NPodeccHoHaILHO opueHTHPoBanHoe)®, | O0bém | Dopmupyemble
pa3/ieJioB M TeM JIa00pPATOPHBIE U MPAKTHYECKUE 3aHATHSI, IPUKJIATHOH MOIYJIb YacoB | KOMIETEHI[UH
1 2 3 4
Conepxanue yueOHOro Marepuasa 112
Pasjen 1. TeopeTnueckue 0CHOBbI XUMHH 20
Tema 1.1. CojaepikaHue yueOHOro MaTepuajia 2 OK 01
OCHOBHBIE XUMUYECKHE | XUMHUYECKHI  dIeMeHT. AToM. SIapo  aToma, M30TONBL — DJIEKTPOHHass  06OJIOYKA.
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.
XUMHYECKUAX DnekTpoHHas KOHGUTyparys aToMoB. OCHOBHBIC XUMUYECKUE 3aKOHBI
SIICMCHTOB IIpakTHuyeckne 3aHATHS
[IpakTtuueckas padota Nel. «OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XMUMHH M PaCUEThl IO
YPaBHCHHUSM XUMHUYECCKHX PEAKITHID».
OTHOcHTETbHBIC aTOMHAS M MOJICKYJIsIpHas Macchl. MoisipHas Macca. KommdecTBo BemecTsa. 1
MaccoBas noysi BemiecTBa. 3akoH ABoraapo. MomsipHblidi 00beM ra3oB. OTHOCHUTENBHAsS
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 2 OK 01
Ilepnonnyecknii 3akoH | [IpakTHYeCKHe 3aHATHS OK 02
u Hepnoanueckas |[Ipakruueckas paGota Ne2. «V3yueHne NEPUOAMYECKUX 3aKOHOMEPHOCTEH M UX B3aMMOCBS3H K 1.1
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 2
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.
YcTaHOBIIEHHE CBSI3M MEXKJY CTPOCHHEM aTOMOB XHMHUYECKHX DJIEMEHTOB M MEPHOIUYECKUM
W3MEHEHHEM CBOWCTB XHUMHUYECKHX OJJIEMEHTOB M HMX COEAMHEHUH B COOTBETCTBHH C
nonoxkenneMm  I[lepuoguueckoid  cuctembl.  PemieHne  NpaKTHKO-OPHEHTHPOBAHHBIX

14



TEOPETUYECCKNX 3aJaHMii Ha XapaKTepU3aIMI0 XUMUYECKUX JJIeMEHTOB «Merammmueckue /
HEMETAJUIMYECKUE CBOMCTBA XHUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUH C KX JIIEKTPOHHBIM
CTPOEHHEM U TIOJIOKEHHEM B IEPUOJUYECKON CHCTEME XHUMHUYECKHX anemeHTtoB J[.U.
MeHnaeneena

Tema 1.3.
CrpoeHue BemiecTBa H
npupoja XHUMHUYECKOUN
cBs3u. MHuorooOpasue
BEIIIECTB

Conepxxanue yueOHOro Marepuaja

Crpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl XUMHYECKOW CBA3M (KOBaJeHTHas
HETIOJISIpHAs W TOJIsIpHAas, HOHHAs, MeTautndeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU
XUMUYECKOHN CBsI3HM (OOMEHHBIN U JOHOPHO-aKIENTOPHKIN). BogopoaHas cBsi3b. BajieHTHOCTS.
DNeKTpOoOTpUIIATENbHOCTh. CTeneHb OKKuclIeHns. OHbI: KAaTHOHBI U AaHUOHBI

HpaKTuquKue 3AHATUSA

[Ipaktuueckas padota Ne3. «CTpoeHue BelecTBa U MPUPOIa XUMUYECKOU CBSI3M.
JleMoHcTpalusi Mojenell KpUCTAaUIMYECKUX PEIIeTOK: MOHHOM (XJIOpUJ HaTpusi), aTOMHOU
(rpadut u anmas), MOJIEKYIAPHOHN (YTIIEKUCIBIN Ta3, HOJ), METAJUTMUYECKOW (HATPHiA, MarHui,
Menp). PemeHre npakTHYecKuX 3a/laHiii Ha COCTABIICHHE AIIEKTPOHHO-TpapuuecKux (hopMyr
aneMeHToB |—4 neprooB

OK 01

Tema 1.4.
Knaccudukanus,

i HOMEHKJIaTypa
HEOPraHMYeCKUX
BEIIECTB

Copep:xaHue y4e0OHOro MmaTepuaja

Knaccudukanuss Heopranuueckux BemiecTB. HoMmeHKIaTypa HEOpraHMYECKUX BEIECTB
(OKCHABI, THIPOKCHUIBI, KUCIOTHI, COJM). BeliecTBa MONEKYISPHOTO M HEMOJEKYJISIPHOTO
CTpoeHUusl. ArperatHble cOCTOSHUS BemlecTBa. Kpucramiueckue U amopdHbIE BEIIECTBA.
3aKOH TMOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIIMYECKUX pEIIeTOK (aToMHas,
MOJIEKYJIsSIpHAsi, HWOHHAs, MeTajin4yeckas). 3aBUCHUMOCTb CBOICTBa BEIIECTB OT THUIIA
KPUCTATIMYECKON PEeIIETKU

IIpakTHYecKkue 3aHATHS

[IpakTuueckas padota Ned. «HoMmeHKIaTypa HEOPraHUIECKUX BEIIECTBY.

Pemenne mnpakTuyeckux 3aJaHuil MO KiIaccuPUKAIMK, HOMEHKIAType U XHUMHYECKUM
(dbopMynaM HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIAcCOB (YrapHbIM Tra3, YrieKUCIbIN Tras,
aMMUaK, raiieHasi U3BecTb, HeraieHasi U3BeCTh, MUTHEBAS COJIA U JPYTUX): Ha3BaHUS BEIICCTB
o mexayHapoaHoit (MFOITAK) wnm TpuBHanibHOM HOMEHKIIATYpe M COCTaBlieHHE (OpMYIIbl
XMMHUYECKUX BEIIECTB, OIMpeIeieHHe MPUHAIISKHOCTH K Kiaccy. [louck mubopmanuu mo
Ha3BaHHUAM, HUACHTHUPHUKATOpPAM, CTPYKTYpHbIM  QopmyrnaM. AHaIM3  XUMHYECKOU
nH(popMalUY, TOTy4aeMOl W3 pa3HBIX UCTOYHHMKOB (CPEICTB MAaccOBOW HH(OpMAINH, CETh
WuTepHeT u apyrue)

OK 01
OK 02

Tema 1.5.

Conepxanue y4eOHOro Marepuasia

OK 01
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Tumsr
peakuui

XUMHYCCKHX

Xumnueckas peakius. Knaccudukanus ¥ THIBI XUMUYECKUX PEaKIHMidi B HEOPraHUYECKOH U
OpraHMYECKOM XMMHH. 3aKOHBl COXPAaHEHHUs Macchl BEILLECTBA, COXPAHEHUSA U IPEBpPALICHUS
SHEPruu MNpU  XUMHUYECKUX peakuusaX. OKHCIUTEIbHO-BOCCTAHOBUTENBHbBIE  pEaKLuu
(ypaBHEHHSI OKHUCIIECHHUSI-BOCCTAHOBIICHUS, CTEIIEHb OKUCIEHUS, OKUCIUTEIb U BOCCTAHOBUTEIID,
IIPOLIECCHI OKHUCIIEHHUSI U BOCCTAHOBJICHHUS], BAJKHEUIIINE OKUCIUTEIN U BOCCTAHOBUTEIM, METON
ANEKTPOHHOTO OajaHca, 3JIEKTPOJIM3 PACTBOPOB U PACIUIaBOB BEIIECTB, OKHCIMTEIBHO-
BOCCTAHOBHUTEIIBHBIE  peakUMuM B NPUPOAE,  IPOU3BOACTBEHHBIX  IIpoLEcCax U
KU3HEJESITEIbHOCTH OPraHU3MOB)

JlabopaTopHble 3aHATUSA

Jlaboparopnas padota Nel «Tunbl XUMHUYECKUX peaKUii».

WccnenoBanue TUNOB (MO COCTaBY M KOJIMYECTBY HMCXOJHBIX U OOpa3yIOLIUXCS BEIIECTB) U
MIPU3HAKOB XMUMHYECKUX peakuuil. CocTaBieHHWE YpPaBHEHHMHM pEakIUil COEIUHEHUS,
pasnokeHus, 3aMelieHus, oOMeHa, B T.4. PEaKIHi TOpeHus, OKHCIEHUS-BOCCTAHOBIICHHUS.
CocraBieHne ¥ ypaBHHUBAaHUE OKHUCIUTEIIbHO-BOCCTAHOBHUTENBHBIX pEaKIUH  METOJI0M
IEKTPOHHOro OanaHca. PacueTHble 3afauM Ha HAaXOXKIEHUE OTHOCUTEIBHON MOJIEKYJISIPHOM
MAacchl, ONPEJEICHHE MAaCCOBON JOJIM XUMUYECKUX IEMEHTOB B CIIOKHOM BEIIECTBE

OK 02

Tema 1.6.
CkopocTh
peaKkui.
paBHOBecHE

XAMUYECKUX
XuMH4Ueckoe

Conep:xanue y4yeOHOro MmaTepuaja

CKOpOCTh peakIMM, €€ 3aBUCUMOCTh OT PAa3IUYHBbIX (PAKTOPOB: MPUPOJBI PEArUPYIOMIMX
BEIIECTB, KOHIEHTPALMU PEarupyroniux BEIIeCTB, TEMIEPATyphl U IJIOLIAAN PEaKIIMOHHON
noBepxHocTU. TemoBble 3G(GEKThl XUMUYECKUX pPEaKIHil: 2K30- U SHIOTEPMUYECKHE
peakiuu. OOpaTuMble peakuu. XUMHUYEeCKoe paBHOBecue. DakTOphl, BIHSIOIMIME Ha
COCTOSIHUE XMMMYECKOTO paBHOBeCHs (KOHIIEHTPALMs PEareHTOB WM MPOIYKTOB peakiuu,
nasieHue, remneparypa). [Ipuanun Jle Hlatense

IIpakTHYeckue 3aHATHS

[IpakTnueckas pabora NeS. «BnusiHMe pa3nuU4HBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOU
peaxum.

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUNl Ha aHaiau3 (HaKTOPOB, BIHUAIOIIUX Ha
W3MEHEHHE CKOPOCTH XMMUYECKOW peaklnu. 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIK OT
MPUCYTCTBUSl KaTallu3aTopa Ha MpPUMEPE Pa3I0oKEeHHs IMEepPOKCHIA BOJOpPOJa C IMOMOIUIBIO
OUOKCHa MapraHila M KaTanaspl. PellleHne NpaKTHUKO-OPHEHTHPOBAHHBIX 3aJaHUl Ha
npumeHenne npuHiuna Jle-llatense a5 Hax0XASHHUS HANpaBJICHHUs] CMEIIEHUS PaBHOBECHUS
XMMHUYECKON peaknuu W aHaiu3 (akTopoB, BIUSIOMUX HAa CMEIIEHHE XHUMHYECKOTO
paBHOBECHS

OK 01
OK 02
IIK 1.1
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JlabopaTopHble 3aHATHS

JlaboparopHass pabora Ne2 «M3ydeHHe 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOW pPEaKIMH OT
KOHIICHTPALUU PEAarupyIOIIUX BEIIECTB U TEMIIEPATYPED.

JlaboparopHas paboTa Ha BEIOOD:

1. JlaGopatopHas pabota No2.1 «OmpeneneHue 3aBHCHMOCTH CKOPOCTH PEAKIHMH OT
KOHIICHTPAIMN PEarupyroIInX BemecTBy. McciaenoBanne 3aBUCUMOCTH CKOPOCTH PEaKIMH OT
KoHIeHTpanuu. OrnpeeneHine KOHCTaHThl CKOPOCTH PEAKIMU TPapHIECKIM METOJIOM.

2. JlaGopatopHas pab6ota Ne2.2 «OmpeneneHre 3aBUCHMOCTH CKOPOCTH PEAKIUU OT
TeMIeparypel». MccinenoBanne 3aBHCHMOCTH CKOPOCTH pEakIMd OT TemIepaTypbl. Pacder
OHCPIYH aKTUBAIUU PCAKIINN

Tema 1.7.
PactBopel, TeopHUs
AIEKTPOJTUTHYECKON

JIMCCOIMAIIMH U WOHHBIN
oOMeH

Conepxxanue yueOHOro Marepuaja

PactBopbl. Buasl pacTBOpOB MO COJEp)KaHHMIO PACTBOPEHHOTO BelmiecTBa. PacTBOpHMOCTB.
[Tonatue o nmucnepcHBIX cuctemax. VICTMHHBIE M KOJUTOMIHBIE pacTBOpPBL. MaccoBast A0
BemectBa B  pactBope. llomstme o BomopomHom  mokasarene (pH)  pactBopa.
OnekTponuTHdeckass auccormaiusa. CuibHBIE M CJIa0ble AJIEKTPOJUTHI, HEDIEKTPOJIHTHI.
Peakuun nonHoro ooMena

JlaGopaTopHble 3aHATHSA

JlaGopaTtopnast pabota Ne3 «IIpurotoBieHue pacTBOPOBY.

[IpuroToBsieHHE PacCTBOPOB 3aJAHHON MAacCOBOM J0JIe PAaCTBOPEHHOIO BEIIECTBA, TPOBEICHUE
peakuuii HMOHHOTO OOMEHa, ONpeIesieHHe Cpelbl pPACTBOPOB BEIIECTB C  IOMOIIBIO
YHHUBEpPCAIbHOTO WHIMKATOpa (Kuclas, HeUTpaibHas, IIeJovyHas). 3aJaHus Ha COCTaBJICHUE
MOHHBIX peakiuil. PemieHne npakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PacTBOPHI,
HCI0JIb3yeMble B OBITOBOI U MPOU3BOJICTBEHHON AESITEILHOCTH YeJIOBEKa

JlaGopaTtopHnas pabota No4 «Peakiuu ruapomn3ay.

HccnenoBanue cpeapl pacTBOPOB CoJiel, 00pa30BaHHBIX CHIIBHBIMU U CIa0BIMH MPOTOJIUTAMU,
U UX peaKifil ¢ pacTBOpamMu ILIelI0o4Yr U kapOoHarta HaTpusi. CocTaBleHUE peakluid THIPOIIH3a
cosen

JIaGopatopHnas pabota Ne5 «MccienoBanue TUCIEPCHBIX CUCTEM.

Crpoenue u GakTopbl YCTOHYUBOCTH AMCIIepCcHBIX cucteM. CTtpoeHue mulieiuibl. PaccenBanue
CBETa IMPH MPOXOXKJICHUH CBETOBOTO ITydKa Yepe3 ONTUYECKH HEOJHOPOJHYIO cpeny (3ddexTa
Tunnans). IlpurotoBreHne W H3yuyeHHE CBOICTB JMCIEPCHBIX CUCTEM pAa3HbIX BUJOB:
CYCIIEH3UH, 3MYJIBbCUHU, KOJUIOUJHOTO pacTBopa. CpaBHEHNE CBONMCTB UCTUHHBIX U KOJUIOUIHBIX
PacTBOPOB, BBISBJICHNE OCHOBHBIX pa3iIMyuil MEeX Ty HUMH

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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KonTpouabsnas padora 1

CrpoeHue BelecTBa 1 XMMMUYECKUE peakiuu (1o paszaeny 1)

Pa3nes 2. Heopranuyeckasi xumust

14

Tema 2.1.
DUBHKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

Conepxxanue yueOHOro Marepuasa

Metamnel. Tlonoxxenne wmeramwioB B Ilepuoanveckoid CUCTEME XHMHYECKHUX DJIIEMECHTOB.
Oco0OeHHOCTH CTPOCHHS 3JCKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmme ¢Gu3ndecKue
cBoiictBa MeTauioB. CIIaBhl METAJUIOB. DJIGKTPOXUMHUYCCKHHA PsJl HANPSIKESHHH METaJIOB.
XUMHUYECKUE CBOMCTBA BAXHEHIITUX METAJJIOB (HATPUH, KA, KaJbIUH, MAarHAN, aTFOMAHUN,
IIUHK, XpOM, JKeJie30, MeNb) U uX coenuHeHud. OOIMe crnocoObl MOMYyYEHUsS METAIIOB.
[TpuMeHeHe METaJUTOB B OBITY M TEXHHUKE

Hemerannel. [lonoxenune HemeramnoB B Ilepuoanueckoil cucreMe XMMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa u 0COOCHHOCTH CTpOEHUsI aTOMOB. DuU3NUYeCKHe CBOWCTBA HEMETAJUIOB.
AnnoTponus HeMeTayIoB (Ha MpUMepe KUCIIopoa, cephl, pochopa u yriepona). XuMHUUYECKHE
CBOWCTBA W TPUMEHEHHE BAXHEHIIMX HEMETAIOB (TAJIOTEHOB, Cepbl, a3zora, (ocdopa,
yriaepoja M KpPeMHHs)) M HMX COEIMHEHUH (OKCHIOB, KHUCIOPOACOJEPKAIIUX KHUCIOT,
BOJIOPOJHBIX coeMHeHNH ). [[puMeHenrne BAKHEUIITUX HEMETAIUIOB U UX COSAMHEHUN

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEUIECTB (OKCUAOB, THAPOKCUIIOB,
KHUCIIOT, cojieil U np.). ['eHeTndeckasl CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAJICKAIIUX K
Pa3IMYHbBIM KJlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
CO€JIMHEHUH, BBICIINX OKCHJIOB M THAPOKCUIOB

IIpakTHYecKue 3aHATHS

[IpakTuueckas padota Ne6. « DU3NKO-XMMUYECKHE CBOWCTBA HEOPTAHMYECKUX BEIIIECTBY.
CocraBiiecHHE YypaBHEHUH XHUMHUYECKHX PEAKIUHA C ydacTHEM TMPOCTBIX MW  CJOXKHBIX
HEOPraHMYECKHX BEIIECTB: META/UIOB W HEMETAJIOB, OKCHUIOB METAJJIOB, HEMETA/UIOB U
aM(OTEepHBIX JIEMEHTOB; HEOPTraHMYECKUX KHUCJIOT, OCHOBAHUM M aM(OTEPHBIX THAPOKCHJIOB;
HEOPraHMYECKUX COJIeH, XapaKTepU3YIOIINX UX CBONCTBA.

Pacuérbl macchl BemecTBa win 00bEMa ra3oB 0 U3BECTHOMY KOJHMYECTBY BEIIECTBA, MACCE HIIN
00BEMY OJTHOTO M3 YYacCTBYIOIIUX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIHUYECTBA
BEII[ECTBA) MPOJIYKTOB PEaKLUHU, €CIIM OJTHO M3 BEIIECTB UMEET MpUMecH. Perienne mpakTHKO-
OpUEHTUPOBAHHBIX 3aJ]aHU Ha CBOMCTBA, COCTaB, MOJyuYe€HHE U OE30MACHOE HCIOIb30BAHHE
BOKHEHIIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPO(EeCCUOHAIBHOMN eSTETHbHOCTH YeJIOBEeKa

JlabopaTopHble 3aHATHS

JlaboparopHas pabota Ne6 «CBOHCTBA METAIIIOB U HEMETAJLIOBY.
HccnenoBanne (u3nueckux W XMMUYECKHMX CBOWCTB METAJUIOB M HEMeTauloB. Pemienue

OK 01
OK 02
OK 04
IIK 1.1
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OKCIICPUMCHTAJIbHBIX 3aJa4q I10 CBOMCTBaM XMMMYECKHM CBOHCTBaM METAJLIOB U HCMCTAJJIOB,
110 PaClIO3HABAHUIO U TOJTYUYCHUIO COGI[I/IHGHI/Iﬁ MCTaJIJIOB 1 HCMCTAJIJIOB

Tema 2.2.
WNnentuduxarms
HEOPraHUYECKUX
BEIICCTB

Conepxxanue yueOHOro Marepuasa

HpaRTuquRne 3aHATUSA

[Ipaktuyeckas pabora Ne7. «KadecTBeHHBIE XHMHUYECKHE pPEAKLIUHU, XapaKTepHBIC JUIS
oOHapyXeHHS HEOPTaHUIECKUX BEUIECTB (KATHOHOB U AaHUOHOB)».

CocraBieHue ypaBHEHUN peakuuil oOHapyxeHHus kaTuoHoB [-VI rpynn u aHMoHOB, B T.4U. B
MOJIEKYJIIpHOH W WOHHOW QopMax. Peakuuu oOHapyKEHUST HEOPTaHMUECKHX BEIIECTB B
peaJIbHbIX 00BEKTAaX OKPYKaIoLIEH Cpeibl

JlabopaTopHble 3aHATUSA

JlabopaTtopHnas pabota No7 «neHTH(UKAINS HEOPTAaHUYECKUX BEIIECTBY.

Pemenue skcriepuMEHTATBHBIX 33J1a4 TI0 XUMHUYECKUM CBOWCTBAM META/UIOB M HEMETAJUIOB, 110
pacrmo3HaBaHUI0 M TMOJYYEHHUIO COEIMHEHUN METallJIoOB M HEMEeTayIoB (B3auMOJENCTBHE
THIPOKCHUIA ATFOMHHHS C PACTBOPAMH KHCJIOT | IIeioueH,). MIeHTuuKams HeopraHnIecKinx
BemecTB (KaTnoHOB [—VI rpynn wim aHWOHOB) C WCIOJB30BAaHHEM HX (DU3MKO-XUMHUYCCKUX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIHII.

JlabopaTopHast paboTa Ha BEIOOD:

1. JlaGopatopHast pabora Ne 7.1 «AHamuThueckwe peakiuu kKaTuoHoB [-VI rTpymmy.
[IpoBenenne KaueCTBEHHBIX peaKUUN, MCIOIb3YEMbIX IJs1 OOHApYXEHHUS KaTHOHOB | rpymmsl
(xamusi, HaTpusi, MarHus, amMmmonus), II rpynmer Ha npumepe Gapwus, III rpynmer — cBuHna, [V
rpynnel — amtoMunus, V rpymmbl — skene3a (II m III), VI rpynner — Hukemns. Onucanue
HaO0JI0JTaeMBbIX SIBJICHUM U COCTABIIEHUE XUMUYECKIX PEAKIIHA.

2. JlaboparopHas pabGota Ne 7.2 «AHWIMTHYECKHE PEAKIMA aHUOHOBY». IIpoBeneHue
KaueCTBEHHBIX peaKklui, HCHOJIb3yeMbIX Ui OOHapyXeHHs aHMOHOB: KapOoHaTa, (ocdara,
cynbdarta, cynbuaa, HuTpara, xjopuga u Ap. Onucanue HaONIONAEMBIX SBICHUN H
COCTaBIICHUE XUMUYECKIX PEAKIIHi

OK 01
OK 02
OK 04

Tema 2.3.
IIpousBoacTBO
HEOPraHUYECKUX
BEIIECTB. 3HaucHHE
U TpUMEHEHHEe B OBITY
U Ha NPOU3BOJICTBE

Conepxanue yueOHOro Marepuasa

OOuiue mpeacTaBieHUs O MPOMBIIUIEHHBIX CIOCO0axX MOJy4eHUs XMMHMYECKMX BellecTB (Ha
IpUMepe MpPOU3BOACTBA aMMHAKa, CEpHOM KHUCIOTHI). UepHas M ILBETHas METaJUIyprus.
[IpakTHyeckoe NPUMEHEHHE DJIEKTPOJM3a JUIsl MOJIydEHHUS IIENOYHBIX, MIEI0YHO3EMEIbHBIX
MeTaJulIoB U amoMuHMsA. CTEeKJI0O M CWIMKaTHas MpPOMBIIIIEHHOCTh. [Ipobiema 0TX010B U
10OOYHBIX NMPOTYKTOB

IIpakTHYecKne 3aHATHA

OK 01
OK 07
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[Ipaktuyeckas pabora Ne§. «Heopranuyeckas XuMusi B COBPEMEHHOM MHUPE.

Pemrenne nmpakTUKO-OPUEHTUPOBAHHBIX 33JaHUNA O POJIM HEOPraHMYECKOM XUMHUU B PA3BUTHU
MEIUIMHBI, CO3/JJaHUM  HOBBIX MaTepuasoB (B  CTPOMTENIBCTBE U Jp. OTpacix
IIPOMBIIIJIEHHOCTH ), HOBBIX MCTOYHHMKOB SHEPruM (aJIbTEpHATUBHbIE MCTOYHUKU SHEPTUU) B
peneHnu mpoo6IIeM SKOJIOTUIECKOH, YHEPreTUIECKOH 1 MHUIIEBOK 6€30MacHOCTH

KonTpoubHnas padora 2

CBolicTBa HEOPraHUYECKUX BELIECTB (110 pa3aemy 2)

Pa3nen 3. Teoperuyeckue 0CHOBBI OPraHN4YecKO XMMHHU

Tema 3.1.
Knaccudukanus,
CTpOCHUE

" HOMEHKJIaTypa
OpraHn4€CKuX BCHICCTB

Conepxxanue yueOHOro Marepuaja

[Ipenmer opraHnueckoil XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MOJIyYEHUU HOBBIX
BEIIECTB M MaTepuasoB. Teopus cTpoeHHUs opraHmyeckux coeauHeHuit A.M. Byrtieposa, eé
OCHOBHbIe TOJIOKeHUsl. CTpyKkTypHble (OpPMYNbl OpraHMYECKUX BemlecTB. [ omoorus,
n3oMepusi. XUMHUYecKasi CBS3b B OPraHU4YECKUX COCUHEHMSIX: KpaTHbIE CBS3H, G- U M-CBSA3HU.
[IpencraBnenne o kinaccuukanuu OpraHMYEcKUX BemecTB. HoMeHkiaTypa opraHHYecKHX
COeMHEHUH (cucTeMaTHyecKas) W TpHUBHAJIbHbIE Ha3BaHUS BaXHEMIIMX TMpeacTaBUTEeH
KJIACCOB OPraHUYECKUX BEIIECTB

IIpakTHYecKue 3aHATHS

[TpakTrueckas padota Ne9. «HomeHKIaTypa OpraHUuIECKUX BEIIECTBY.

O3HakoMJieHHEe C OOpa3laMl OpraHMYeCKHWX BEIIECTB M MaTepuajaMHM Ha HX OCHOBE,
MOJENUPOBAHUE  MOJIEKYJl ~ OpPraHMYecKHMX  BEIIeCTB, HAOMIOJeHHE U  OINUCaHHue
JIEMOHCTPAIIOHHBIX OTBITOB IO TMPEBPAIICHUI0O OPraHUYECKUX BEIIECTB MPU HarpeBaHUU
(nnaBnenue, oOyrnuBanue u ropexue). CocTaBlieHUE MOMHBIX U COKPAILEHHBIX CTPYKTYPHBIX
dbopMyll OpraHMYECKHUX BEIIECTB OTIENbHBIX KJIACCOB, HCIOJB3YS MX HA3BaHUS IIO
CUCTEeMAaTUYECKON W TpUBUAIBHON HOMEHKJIAType (3TWUJIEH, aleTWIEeH, TIHIEepuH, (eHo,
dbopmanpaeru, ykcycHas KUCIOTa, INMIuH). PacueTsl mpocteiiei popMyinbl OpraHuyecKoi
MOJIEKYJIbI, UICXO/I U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Pa3znen 4. YriieBoaopoasl

Tema 4.1.
YraeBomopoabl U UX
MPUPOJHBIE HCTOYHUKH

Conepxanue yueOHOro Marepuaja

[IpenenbHble yriaeBoAOpOAb! (aJKaHbI): COCTaB U CTPOEHUE, TOMOJOTHYECKHH psan. MeraH u
9TaH: COCTaB, CTpOeHHUE, (U3MUecCKWe M XHMHUYECKHE CBOMCTBa (peakuuu 3aMelIeHHs U
TOpPEHUs ), HaX0XKICHHE B IPUPO/JIE, MOTYUYCHHE U IPUMEHEHNE

HereﬂeJ’ILHLIC YrIJIEBOAOPO AbI (aJ'II(eHBI, aJIKaIUCHBI, aJ'IKI/IHLI).
AJIKEHBI: COCTaB H CTPOCHUC, TOMOJIOTUYECKHUI paA. OTUJICH U MPOMWJICH: COCTaB, CTPOCHUC,
(I)I/ISI/ILIGCKI/IC U XHMHUYECKHE CBOMCTBaA (peaKHI/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUS,

OK 01
OK 02
OK 04
IIK 1.1
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TUpaTalUK, OKUCICHUS U MOJIMMEPU3AIUH ) TIOJYUCHHE U PUMEHEHHE.

Ankaauensl: OyraaueH-1,3 u merunOyranueH-1,3, XuMUYECKOE CTPOCHHE, CBOMCTBA (peaKius
MOJMMEPHU3allMK), TPUMEHEHUEe (Uil CHMHTE3a NPUPOJHOTO W CHUHTETUYECKOrOo Kaydyka |
PE3UHBI).

ANKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, T'OMOJIOTMUECKUN psl. AIETUIEH: COCTaB,
XUMHUYECKOE CTpOEHUE, (PHU3MYecCKne M XUMHUYECKHME CBOMCTBA (peakiuuu THAPUPOBAHUS,
raJlOreHUPOBAaHUS, THUJpaTallid TOPEHHs), TOJY4eHHME ¢  INPUMEHEHHE (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH U1l CBAPKU U PE3KH METAJJIOB)

ApomMarudeckue yrieBoJopo/bl (apeHsl). beH3on u Tomyous: coctaB, cTpoeHue, (GU3NYECKUE U
XMMHMUYECKHE CBOMCTBA (PEAKIMH TaJJOTEHUPOBAHUS U HUTPOBAHHUS), IOJyYEHHE U IPUMEHEHHUE.
TokcuuHOCTH apeHOB (BiIMsSHUE OEH30J1a HAa OPraHM3M ueloBeKa). ['eHeTnueckas CBsi3b MEXIY
YTIE€BOAOPOIaMH, IPUHAIEKAUTUME K Pa3IMYHBIM KJaccaM.

[IpupoaHble HCTOYHUKHU YTIeBOA0POAOB. [IpupoaHblil ra3 u nonyTHsle HePTAHbIE ra3bl. HepTh
n e€ mpoucxoxjaeHue. CrnocoObl nepepabOTKH HEPTHU: MEpPEeroHka, KPEeKUHI (TEpMHUUYECKUH,
KataauTuueckuit), mnuponus. Ilpoayktel mnepepaboTkun He(dTH, UX NpPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ IPOAYKTHI €ro nepepaboTKu

Tema 4.2. Conep:xaHue y4eOHOro maTepuasa OK 02
PU3NKO-XUMHYECKUE JlabopaTopHbIe 3aHATHSA OK 04
CBOMCTBA JlabopaTtopnast pabota Ne§ «CBoO¥CTBA YIIE€BOIOPOIOBY.
YTJI€BOAOPOJIOB TpuBuanpHas U MEXJIyHapoJIHAas HOMEHKIATypa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI MOTY4YEeHUS

yIeBOAOPOJOB. MoaenupoBaHue MOJIEKYT U XMMHYECKHUX IMPEBPAILEHUH yriIeBOJIOpOaA0OB (Ha

IpUMepe 3TaHa, ITHIICHA, alleTUIICHA U JIp.) U FaJIoreHONpOou3BOAHbIX. KauecTBeHHbIE peakuuu

YIJEBOJIOPOOB pa3iIMyYHBIX KiIaccoB (oOeciBeurBaHUE OPOMHOM MM HOAHON BOJBI, pacTBOpa

NepMaHraHaTa Kajiusi, B3aMMOJICHCTBUE alleTHJIEHA C aMMHUAYHbIM PAacTBOPOM OKCHAA cepedpa

(1)), kauecTBeHHOE OOHApYKEHHE YTIIEpOa U BOJOPO/Ia B OPraHUYECKUX BEUIECTBAX.

[Tomyuenue 3THIIEHA U3 ATAHOJA B JTA0OPATOPUHU M U3y4EHHUE €ro (PU3MYEeCKUX U XMMHUYECKUX

cBoiicTB. CocTaBieHue peakuuil NpUCOEAMHEHUSI U OKUCIIEHUS Ha MpUMepe 3TUiieHa. Pemenue

pacyeTHBIX 33]1a4 C UCMOJIb30BAaHUEM IJIOTHOCTH I'a30B 10 BOJOPOAY U BO3IYXY
KonTpoabHas padora 3 | Teopusi cTpoeHUs OpraHUUECKUX COSAMHEHUN. YTIeBOA0pOAbI (110 pa3aenam 3 u 4)
Pasnen 5. Kucsiopogocoaep:kamme opraHudecKue coeIMHeHus
Tema 5.1. Coaepikanue y4eOHOro MaTepuajia OK 01
Cnuptel. ®enon [IpenenpHble OAHOATOMHBIE COHUPTHI (METAHON U OSTaHOMN): CTpPOCHHE, (U3UUYECKUE U OK 07

XHMHUYECKHE CBOMCTBA (peaKI_II/II/I C aKTUBHBIMH MCTAJJIAMH, T'AJIOTCHOBOAOPOJAMH, FOpeHI/Ie),
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npuMeHeHue. BoopoiHble CBSA3M MeXIy MoJieKyinamu ciuprtoB. dusnonorudyeckoe neicTBue
METaHOJIa ¥ 3TaHOJIa HAa OPraHU3M YEJIOBEKa.

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

®enon. CrpoeHHE MOJEKYJbl, (U3NYECKUE U XUMHUYECKHEe cBOHCTBa (eHosa. TOKCHMUHOCTH
(dheHoma, ero GU3MOJIOTHYECKOE ACHCTBHE HA OpraHu3M uenoBeka. [Ipumenenue penomna

Tema 5.2.
AJperuanl.

KapOGoHoBBIE KUCTOTHI.

CrnosxHble 3¢upbl

Conepxxanue yueOHOro Marepuasa

Anbrerunpl U KeToHbl ((opManbaeruj, ameraibJeruj, aleToH): CTpPOeHHe, (U3NYECKUEe U
XMMHMUYECKHE CBOMCTBa (peaKkuMM OKHUCIIEHHS M BOCCTAaHOBJICHMS, Kay€CTBEHHbBIE PEaKIINUHN),
MOJIy4€HHUE U MPUMEHEHHE.

OAHOOCHOBHBIE TMpe/ebHble KapOOHOBBIE KHUCIOTHI (MypaBbHHasi U YKCYCHas KHCIIOTHI):
CTpoeHue, (u3NUecKue M XHMHUYECKHMEe CBOWCTBa (0OIIME CBOWCTBA KHCIOT, peaKIus
sTepudukanmm), NOoJdydeHue u mnpuMeHeHue. CreapuHOBas U OJEMHOBas KHCJIOTHI Kak
MIPE/ICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE IEHCTBHE.

CrnoxHble 3pupbl Kak MPONU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAponn3 cioxkHbIX 3GUpoB. JKUphI.
I'maponns xupos. [IpuMenenue xupoB. bruosiornyeckas posb KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYriaeBoasl

Copep:xaHue y4eOHOIr0 MaTepuaja

VYraeBonpl: cocTaB, KiacCUpHUKAIMs YrieBOJOB (MOHO-, U- W MoJiMcaxapuibl). [Jroko3a —
MPOCTEHIIINI MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOJEKYINbI, (BU3NYSCKUE U XUMUYCCKUE
CBOWCTBA TJIFOKO3bI (B3amMojeiicTBue ¢ ruapokcuaoM memu (II), oxucieHre aMMHAYHBIM
pactBopoMm okcuaa cepedpa (I), BoccraHoBieHHE, OpOXKEHHE TIIFOKO3bl), HAXOXJICHUE B
MpHUPOJIe, NMPUMEHEHHE TIIOKO3bI, OMOJIOTHYECKAash POJIb B JKH3HEICATEIBHOCTH OpPraHHu3Ma
yenoBeka. DotocunTe3. PpyKTO3a Kak H30MEpP TITFOKO3BI.

Jlucaxapuupl:  caxapo3a, MayibTo3a. BoccTaHaBIMBAIOIIME W HEBOCCTAaHABIIMBAIOIINE
nucaxapubl. ['uaponus qucaxapunoB. HaxoxieHue B Ipupoie U MpUMEHEHHE.
[Tonucaxapuapl: Kpaxmani, TJIUKOreH W neunono3a. CTpoeHHe MakKpOMOJEKYyl Kpaxmana,
TJIMKOTEHA M IIeJUTI0JI03bl. Du3nveckne CBOWMCTBA Kpaxmajia M IEJUTI0JI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TUIpPOJIN3, KAaueCTBEHHAas peakius ¢ HoJ0M. XHMHYECKHe CBONCTBA
LEJUTIONO3bl: TUAPOIN3, TModydeHue dGupoB 1etrono3bl. [loHsTHe 00 HMCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

OK 01
OK 02
OK 04

Tema 5.4.

Conepxxanue yueOHOro Marepuasa

OK 01
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DUBNKO-XUMHYECKIE
CBOMCTBaA
KHUCJIOPOI0COAECPKAIINX
OPraHu4eCKUX
COCTMHEHNH

HpaRaneCRne 3aHATUSA

[Ipaktuyeckas pabora NelO.
COCIMHEHUINY.

TpuBnanbHas ¥ MEeXIyHApOJHAS HOMEHKIIATYpa, XUMHUYECKHUE CBOWCTBA, CIIOCOOBI MOTyYSHHS
CIUPTOB U (HEHOJIOB, KapOOHOBBIX KUCIOT W 3(UPOB, albACTHIOB M KeTOHOB. CocTaBlieHHUE
CXeM peakuuil (B TOM YHCIIE 10 MPEIIOKEHHBIM [ETI0YKaM MPEeBPalIeHUI), XapaKTePU3YIOIIHNX
XMMUYECKHE CBOMCTBA KUCIIOPOIOCOACPIKAIINX OPraHUYECKUX COSINHEHHH

«HomenknaTypa KHCIOPOJIOCOAEPKAIIUX OPraHUYECKUX

[Ipaktuueckas padora Nell. «Xumudeckne u (PuU3NUECKUE CBOKWCTBA KHCIOPOI0COIEPIKAIIUX
OpraHUYECKUX COEAMHEHUSD).

[IpoBenenue, HaOmoeHHWE M ONUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
Ka4eCTBCHHBIC PEaKIMUA OJHOATOMHBIX CIUPTOB (OKMCieHHe dTaHoia okcumom memau (1)),
MHOTOAQTOMHBIX CITUPTOB (B3auMoecTBUE rauriepuHa ¢ ruapokcuaom menu (1)), anpneruaos
(okuCIieHHEe aMMHUauYHBIM pacTBOopoM okcuaa cepeopa(l) u  ruapoxcumom wmemu  (11),
B3aMMO/ICHCTBUE Kpaxmalia ¢ H0JIOM), U3yUYE€HUE CBOMCTB pacTBOpa YKCYCHOW KHCIIOTHI.
[IpakTyeckoe  MpUMEHEHHE  OSTUJICHIVIMKOJNS,  TiuiepuHa, ¢eHona.  Ilpumenenue
dbopmanpaerua, aeTaabAeruaa, YKCYCHOW KUCIOThI. Pellenne skcrnepuMeHTalbHbIX 3a/1a4 10
M3Y4YECHUIO (PU3UKO-XUMHUYECKUX CBOMCTB KHUCIOPOJOCOAEPKAINX OPraH MYECKUX COEUMHEHUN

OK 02
OK 04

Pa3znes 6. A3oTocoaep:xamme OpraHudecKue coeMHeHM st

Tema 6.1.
AMWHEL.
AMHMHOKHCJIIOTHI.
benkn

Copep:xaHue y4e0HOIr0 MmaTepuaja

AMUHBI: METUJIAMUH — TPOCTEHIINI MPECTaBUTEh aMHUHOB: COCTaB, XUMHUYECKOE CTPOCHHUE,
(bM3UYecCKre U XUMHUYECKUE CBONCTBA, HAXOXKCHUE B PUPOJIE.

AMMHOKHUCIIOTHI KaK aM(oTepHbIe OpraHuYeckhe coeauHEHHs. DU3NUECKHe M XUMHYECCKHE
CBOWMCTBA aMHMHOKHCJIOT (Ha TpuUMEpe TIWIMHA). buonormyeckoe 3HaYE€HHWE AMHHOKHCIIOT.
IlenTnael.

benku xak npupoaHbie mosmMmepsl. [lepBuuHas, BTOpuYHas U TPETUYHAS CTPYKTypa OEIKOB.
XUMUYECKUE CBOMCTBA OEIKOB: THIPOJIN3, ACHATYpaIusl, KAYeCTBEHHbIE peakluy Ha OelIKu

IlpakTHyeckune 3aHATHSA

[IpakTuueckas paborta Nel2. «CBoiicTBa a30TOCOAEPKAIIMX OPraHUYECKUX COSAUHEHUI.
Ou3nyeckue W XUMHUYECKHE CBOMCTBA aMHHOB (peaklUd C KUCIOTaMU U TOpEHUs) U
aMUHOKHCIIOT (Ha mpumepe riuiuHa). Habmronenue u onrcanue 1eMOHCTPAIMOHHBIX OIBITOB:
JIeHaTypalus OSJIKOB MPU HATPEBaHHUH, [IBETHBIE PEAKIIH OCIKOB

OK 01
OK 02
OK 04

Paspnen 7. BbicokOMOJIEKYISIpHbIE COeIMHEHUS

Tema 7.1.
IInacTMacchel.

Conepxanue yueOHOro Marepuasa

o

IIpakTHYecKHe 3aHATHA

OK 01
OK 02
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Kayuyku. BonokHa

[Ipaktuyeckas pabora Nel3. «CuHTe3, aHamM3 M KIACCH(PHUKALNA BBICOKOMOJICKYISPHBIX
COCIMHEHUI»

OCHOBHbIE TOHSTHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJUHEHHMI: MOHOMEp, MOJIHUMEp,
CTPYKTYpHO€ 3BEHO, CTEIEHb IOJMMEpPHU3aLUU, CPEAHss MoyeKylspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUS.
O3HakoMJieHHE ¢ 00pa3liaMyu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJJACTMAcCC, Kay4yKOB:
IJ1aCTMACCHI (MTOJIMATHIIEH, OJUIPONIIIEH, OIUBUHWIXJIOPU], TTIOJIMCTUPO); HaTypaJIbHbI U
CHUHTETHYECKUE Kayuyyku (OyTaJMEHOBBIM, XJIOPONPEHOBBII M M30MPEHOBBIN); BOJOKHA
(HaTypanbHBIE (XJIONOK, IIEPCTh, WIENK), MCKYCCTBEHHBbIE (ALlETAaTHOE BOJIOKHO, BHCKO03a),
CUHTETHYECKHUE (KapoH U JIAaBCaH)

[Ipaktnueckas pabota Neld4. «l'eHeTmueckas CBsI3b MEXIy KilaccaMM OpPraHUYECKHX
COEIUHEHUN.

Pemrenne nenodek mpeBpalleHH Ha TE€HETHYECKYHO CBS3b MEXJY KJIACCAMH OpPraHUYECKUX
COCIMHEHUN C COCTABIICHMEM HAa3BaHUM OPraHMYECKHX COEIWHEHHM IO TPUBUAIBHOW WU
MEXIYHAPOJHOM CHCTEMaTM4EeCKOM HOMEHKiIarype. PemreHne pacdeTHBIX 3agad4 IO
YPAaBHEHUSM PEAKIMH C yJaCTHEM OPraHWYECKHUX BEUIECTB

KonTposbHasi padora 4

CTpyKTypa ¥ CBOMCTBA OPraHMUYCCKUX BEIecTB (1Mo pasaenaam 5-7)

OK 04
IIK 1.1

IIpodeccuonanbHo opu

eHTHPOBaHHOE cojiep:KaHue (Co/iep:KaHie MPUKJIATHOTO MOTYJIsI)

44

Pa3znen 8. Xumus B ObITY M IPOM3BOJACTBEHHOM /1eITEJIbHOCTH YeJIOBEKA

10

Tema 8.1.
Opranndeckue BemecTa
B JKU3HEIEITSIBLHOCTHU
yeJIoBeKa.
[IpousBoacTBO u
MIPUMEHCHHE
OPraHWYECKUX BEIIECTB
B MPOMBIILJICHHOCTH

Conep:xaHue y4eOHOro Mmarepuasa

[IpaBuna skoyOrnyecky 1enecooOpa3sHOro MoBeAECHUs B ObITY U TPYJOBOH JEATEIBHOCTH B
LEISIX COXPAaHEHUs CBOETO 3J0pPOBbsl M OKpYXKAlIleW IPUPOJHOM Cpenbl, ONAacHOCTb
BO3JICMCTBUS HAa JKUBBIE OPraHU3Mbl OPraHUYECKUX BEUIECTB OTACIBHBIX KJIACCOB
(yraeBoopoibl, CHUPTHI, (EHOJIB, XJIOPOPraHWYECKHUE IMPOU3BOJHBIC, albAETHAbl U Ap.),
II0KAa3aTesb NPEAEIbHO JOIYCTUMON KOHIEHTPALUU U €TO UCIIOJIb30BAaHNUE.

buooprannueckue coequnenus. [Ipumenenue u 6uosaoruyeckas posib yriaeBoJ1oB. OKucieHue
YIJIEBOJOB — UCTOYHHUK 3HEPrUM KMBBIX OpraHu3zmMoB. O0iacTu NPUMEHEHUS aMUHOKHUCIIOT.
IIpeBpaiienus OenkoB MUy B opranusme. buonornueckue Gpynxuun 6enkoB. buonorunueckue
¢GyHKLIMY XUpOB. POk opraHnyeckoil XMMHUM B peLIeHUH IPOOJIeM MUIEBOM 0€301MacHOCTH.
HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHHe. CTpoeHue HykiaeoTna0B. CocTaB HYKJIEMHOBBIX
kucinot (JAHK, PHK). Posib HyKII€MHOBBIX KUCIIOT B XKU3HEACSITEIbHOCTH OPraHU3MOB

IIpakTHYecKkne 3aHATHA

IIpaktuyeckas paborta NelS. «IIpou3BoAcTBO M MpHUMEHEHHE OPIraHUYECKUX BEILIECTB B

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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IIPOMBIILITIEHHOCTH.

[IpousBoacTBO MeTaHona, nepepadoTka HedTu. [lonmdITHICH KaKk KPYMHOTOHHAKHBIN MPOIYKT
XMMHUYECKOTO MpOoU3BOACTBA. IIpumenenue striieHa. [Ipon3BoACTBO U IPUMEHEHHE KaydyKa U
pe3uHbl. CHHTETHYECKHE M UCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHHE, cBolcTBa. [IpakTuueckoe
HCI0JIb30BaHNE BOJIOKOH. CHHTETHYECKHE IUIEHKU: M30JIALHUs JJI1 IPOBOJOB, MEMOPAHbI IS
OTIPECHEHUS BOJBI, 3aIlIUTHBIC MJICHKH JJIsi aBTOMOOUJICH, IIIACTBIPH, XUPYPTHUECKUE TTOBSI3KH.
HoBble TeXHOJIOrMH JAIBHENIIET0 COBEPIICHCTBOBAHMS NIOJIMMEPHBIX MATEPUAJIOB

Tema 8.2. Copep:xanue y4eOHOro MaTepuajia 6 OK 01
XuMu4eckue Ponp xuMum B 0OECHEYeHHHM SKOJOTUYECKOW, SHEPreTHMUEeCKOM W MHUIEeBOM O0e30MacHOCTH, OK 02
TCXHOJIOTUHA pPa3BUTUU  MEAMIIMHBI, CO3JaHMM HOBBIX MaTepuasioB (B  3aBUCHMOCTH OT BHJA OK 04
B TIOBCEIHEBHOM | 1po (hecCHOHATBHOM AEATENBHOCTH), HOBBIX HCTOYHHKOB SHEPTHH (a1bTEePHATHBHBIE HCTOYHHKH OK 07
M TPOQECCHOHANBHOM speprum). [loHATHE O HAyYHBIX METOJAX ITO3HAHMS BEIIECTB ¥ XMMHUYCCKHX PEaKIIHii. IIK 1.1
ACATCILHOCTH 9€JI0BEKA | T[pencTaBiieHUss 00 OOMIMX HAYYHBIX MPHUHIMIIAX TPOMBIILICHHOTO MOJYYeHUS Ba)KHEHIINX 2

BelIecTB (Ha MpUMepax MPOU3BOICTBA AMMHUAKa, CEPHOM KHCIOTHI, METAHOJIA).

YenoBek B MHpE BEIIECTB, MATEPUAIIOB U XUMUYECKUX PEAKIIMNA: XUMUS U 37J0POBbE UEIIOBEKA:

nmpaBuia 0€30MaCHOTO HCIOJIB30BAHUS JICKAPCTBEHHBIX IIpENapaToB, OBITOBOM XWMHH B

IOBCETHEBHOM JKU3HU. BbITOBas XUMU4eckas rpaMOTHOCTb

IIpakTHYeckue 3aHATHS

[Ipaktuueckas padora Nel6. «IIpuMeHEHHE XMMHYECKHX BEIIECTB W TEXHOJIOTHH C y4eToM

Oynymei mpodeccCnoHaATbHOU IEATETLHOCTH.

Pemenne keiic-3agauy Mo TeMaM: MMILEBbIE NPOIYKTbI, OCHOBbl PALMOHAIBHOIO MUTAHMS,

BaXHEWIIME CTPOMTENbHbIE UM KOHCTPYKIIMOHHBIE MaTepUalbl, CeJIbCKOXO35SHCTBEHHOE

IIPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHUKa, MaTepHaibl A 3JIEKTPOHMKH, HAaHOMAaTepHalbl, 4

TEKCTUJIbHBbIE BOJIOKHA, MCTOYHHKH 3HEPIuUH, OpPraHUYecKUe U MHUHepallbHble yI0O0peHus,

JICKapCTBEHHbIE M KOCMETHUYECKHUE Mpenaparhl, ObITOBask XUMUs, MaTepHUaibl U3 HCKYCCTBEHHBIX

U CUHTETHYECKUX BOJIOKOH.

3amura: IlpencraBineHue pes3ylnbTaToB pelleHHs Kedc-3agau B (GopMe MUHHU-IOKIaja

(omyckaeTcs UCNOJIb30BaHUE rPaUUECKUX U IPE3EHTAIIMOHHBIX MaTepHaJIOB)
Paznen 9. UccienoBanne U XMMUYECKUI aHAJIU3 00bEKTOB OMochepbl M TeXHOC(hePbI 34
Pa3nea 9.1. UccnenoBanne u XMuMHYECKHI aHAIN3 00beKTOB Onocdepbl
Tema 9.1.1. Copnep:kanue y4eGHOro MaTepuaia 6 OK 01
OcHoBBI  TaGOpaTOpHOU JlaGopaTopHbIe 3aHATHS IIK 1.1
MPAKTUKH 2

B JIaGopatopHnas padota Ne9.1.1 «OcHOBBI 1a00paTOPHOM MPAKTUKMY.
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npodeccrnoHaATBHBIX
nabopaTopHsix

JlabopaTopHasi mocylaa W XHMHYECKHE peakTuBbl. OCHOBHBIE J1a0OPAaTOPHBIC OIEPALHH.
JlaboparopHoe obGopymoBaHue. TexHHKa O€30MACHOCTH W TMpaBWia padOThI (MOBEICHUS) B
naboparopuu

HpaRTuquRne 3aHATUSA

[Ipaktuyeckas pabora Nel7.1.1 «DkcnepuMeHTadbHAsS XUMHS: PACUYEThl, aHAIU3 JAHHBIX U
MIPE/ICTaBICHUE PE3YIbTATOB.

BblnosiHeHUEe TUNOBBIX PacyeTOB MO TEMAaTHUKE AKCIEPUMEHTa (BBIXOJ MPOAYKTa pEaKIHH,
Macca HaBeCKH, o00beM pactBoputens). OOpaboTka MaHHBIX, aHajdu3 MW OIEHKa UX
JOCTOBEPHOCTH  (BBIUMCIIEHHE  CpPEJAHEr0  3HAUYEHUS  OKCIEPUMEHTANbHBIX  JIAaHHBIX,
norpemHocTy). [Ipeacrapnenue pe3yapbTaTOB SKCIEPUMEHTAa B paznuyHoil dopme (Tabnmia,
rpaduk, OTYET, AOKJIaJ], IPE3CHTALIHSI)

Tema 9.1.2.
XUMHUYECKUU aHaJImn3
po0 BOIBI

Conep:xxanue yuyeOHOro marepuaja

Knaccudukarus mpo6 BoabI IO BUAY U HA3HAYEHUIO, UCXO/IS U3 €€ XUMHUECKOTO COCTaBa.
OpraHonenTH4YecKHe CBOMCTBA (3amax, MpPO3pavyHOCTb, IBETHOCTb, MYTHOCTb) BOJBI.
KucnotHocTs 1 menouHoCcTh BOJbI. pH cpenbl u MeToapl ee onpeaeneHus. JKecTKoCcTh BOIbI U
MeTOo eI ee onpeneneHus. CylHOCTh METOIa TUTPOBAHMS.

Bup! xecTkocTH BobI (BpeMEHHas M OCTOsTHHAS). JKECTKOCTh BOJIBI KaK MPUYMHA BHITIAJICHHS
0CaJIKOB WJIM 00pa30BaHUs COJICOTIIOKECHUN, UMEIOIIUX MECTO B OBITY U Ha MTPOU3BOJICTRBE.
CocTaB coJieil, BBI3BIBAIOIINX KECTKOCTh BOJABl. XHUMHUYECKHE IPOIECCHI, YCTPaHAIOLINE
JKECTKOCTh BOJIbI. YPaBHEHHS XHMHYECKUX PpEaKIHi, WITIOCTPUPYIOMUX TPOIIECCHI,
MIPOUCXOAIINE TIPH YCTPAHEHUH KECTKOCTH. Y CTpaHEHNE BPEMEHHOM KECTKOCTH OBITOBBIMH U
XUMUYECKUMH criocobamu. CriocoObl yCTpaHEHHS TTOCTOSTHHOM KEeCTKOCTH

IIpakTUYeckue 3aHATHS

[Ipaktuueckas padota Nel7.1.2 «KoHIieHTpamusi paCTBOPOBY.

CriocoObl BBIp@KEHHSI KOHIIEHTpAIlMM PAacTBOPOB: MaccoBasi JOJs PAaCTBOPEHHOTO BEIECTBa,
MOJISIpHAsT M MOJsUIbHAsh  KOHIeHTpanuu. Tutp pactBopa. Pemienwe  mpakTuko-
OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUI Ha pacyeT KOHIIEHTPAIM 3arps3HSIOMINX BEIIECTB
Y UX CpaBHEHHE C MpeiebHO AonmycTuMbiMi KoHIeHTpanusmu (IT11K)

JlaGopaTopHble 3aHATHS

JlaGopatopHas padota Ne9.1.2 «MccnenoBaHne XMMHUYECKOTO cOCTaBa MpoO BOJIBI».
JIaGopatopHas paboTa Ha BbIOOD:

1. JTaboparophas pab6oTta Ne9.1.2.1 «Ouuctka BOJpI OT 3arpsi3HeHH». Vcroabp30BaHne METOI0B
¢GWIbTPOBaHUS M aJICOPOLIMU ISl OTJENCHHs 3arpsI3HEHUH B MccieayeMoid mpode Bojpl. Beibop

OK 01
OK 02
OK 07
IIK 1.1
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METO/1a OYMCTKH B 3aBUCUMOCTH OT BHjIa 3arpsi3HeHus. CpaBHeHHE d(D(HEKTUBHOCTH PA3TMYHBIX
METOJIOB OYHCTKM BOJBI B Pa3HBIX YCIOBUAX (B naboparopuu, B JMOMAIIHUX W TIOJEBBIX
YCIIOBUSIX).

2. JIabopatopHas padora Ne9.1.2.2 «Onpenenenne pH Boabl u ee kucinotHoCcTHY. OnpenencHue
pH cpeapl ¢ MOMOIIBI0 YHHUBEPCAIBHOTO HMHAWKATOpa. VICHONb30BaHWE THUTPOBAHHS IS
ompeneneHuss KUCIoTHOoCcTH. OmnpeneneHne OOMIEH KHCIOTHOCTH BOMBI, pacdeT CBOOOHOU
kuciaoTHocTH. Ompenenenue odmell U cBobogHON mienouyHocTH. CocTaBieHUE YpaBHEHHM
peakiui, MPOTEKAOIINX TMPU OMNPEACICHHH KHUCIOTHOCTH/ MICJIOYHOCTH TIPOO  BOJIBL
YcraHoBIIeHHE CITIOCOOOB HCITOJIB30BAHMS UCCIICOBAHHBIX MPOO BOJBI B KHU3HEACITCILHOCTH
YeJI0BeKa, Ha OCHOBE IMOTYYCHHBIX JAHHBIX O COCTaBE.

3. JlaGopatopnas pabota Ne9.1.2.3 «OmpeneneHue KECTKOCTH BOJBI M CIOCOOBI €€
YCTpaHEHUS».

CriocoObl yCTpaHEHHSI BCEX BHJIOB JKECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJICH KECTKOCTH.
Pemenue skcrieprMeHTanbHOM 3aa4d HAa BBIABICHHE BPEMEHHOM M MOCTOSTHHOM >KECTKOCTH
BoJbl. OIICHKA BEPOSITHOCTH YCTPAHEHUS BCEX BHJIOB )KECTKOCTH B JIOMAIITHUX YCIIOBHSIX

Tema 9.1.3.
XUMUYECKUH KOHTPOJIb
KayecTBa MPOJYKTOB
MUTaHUS

Conep:xxanue y4yeOHOro marepuaja

KadecTBeHHBI XMMHYECKUH COCTaB MPOAYKTOB TuTaHusA. BemectBa, damscudumupyromnimue
MPOIYKThl TWUTAaHUS, W BEIIECTBA, 3arps3HSAIOMIME NPOAYKTHl mnuTaHus. OrmnpeneneHue
3arpsi3HAONIMNX XUMUYECKUX BEIIECTB B TMPOAYKTaX MHTAHUS, OIpPENEICHHUE BEIeCTB, He
3asIBJICHHBIX B COCTABE€ MPOJIYKTOB MUTAHUSI.

IIpakTHYeckue 3aHATHS

[IpakTtnueckas pabora Nel7.1.3 «Opranudeckre W HEOPraHUYCCKHUE BEIICCTBA, BXOAIIME B
COCTaB MPOJIYKTOB MUTAHUS.

Omnpenenenue cocrtaBa ONIOA Ha COJAEp)KAHUE MAaKpO M MHKpOdJIeMeHTOB. W3ydeHue
MPeIIOKEHHBIX MperojaBareyeM OJi0[ Ha MpeaMeT XMMHUYECKOTO COCTaBa, OIpeiesieHHe
JI0JIel OT CYTOYHOUM HOPMBI MaKpO U MUKPOAJIIEMEHTOB B YKa3aHHOM OJIIOJIE.

Penienmne npakTuKo-OpUEHTHPOBAHHBIX 33/1a4 MO KyJIWHAPHOU TEMATHKE Pa3IMYHbIX TUIIOB

JlaGopaTopHble 3aHATHS

JIaGopatopHnas pabota Ne9.1.3 «VccnenoBaHue XMMHUYECKOTO COCTaBa MPOAYKTOB MUTAHUS.
JlaGopatopHas paboTa Ha BbIOOD:

1. JlaGopatopHas pabGota Ne9.1.3.1 «OOHapykeHHEe HHMTPATOB B MPOJYKTaxX IHUTAHHI.
HccnenoBanne MarepuajoB IOJIYKOJIWYECTBEHHBIM METOJOM OINPEACIEHUS HUTPATOB C
UCNOJb30BaHNEM AxdeHmIaMuHa (KOPHEIUIOAbl OBOINEH, JIMCThsI M KOYEpbDKKA KamycThl,

OK 01
OK 02
OK 07
IIK 1.1

27



1016l PPYKTOB). AHAIN3 YPOBHS 3arpsA3HEHUS HUTPATAMU [0 WHTCHCHBHOCTH OKPAIIUBAHUS
MIPOJIyKTOB PEAKITUH.

2. JlabGopatopHas pabora Ne9.1.3.2 «MccrnenoBaHue TMPOMYKTOB THTAHUS HA HAIHYUE
yrieBoZioBy». lccienoBaHne MOJIOYHBIX MPOAYKTOB Ha Hanmuyme Kpaxmaina. McciemoBanme
IIPOAYKTOB Ha HAJIMYUC I''TFOKO3bI

Tema 9.1.4.
XUMHUYECKUN
P00 MOYBHI

aHaJn3

Conepxxanue yueOHOro Marepuaja

Knaccupukamuss mToYB 1O BUAY H Ha3HAYCHUIO, HUCXOI U3 XHMHUYECKOTO COCTaBa.
WNnentuduxarus npoObl MOYBBI MO €€ XMMHUYECKOMY COCTaBy, ONKCAaHUE BO3MOXKHOCTEH ee
npuMeHeHus. TpeOoBaHHA K KadyecTBY IIOYBBI pa3M4YHOrO HasHaueHus. OnuncaHue
0COOEHHOCTEH HCI0JIb30BAHUS MOYB B 3aBUCUMOCTH OT THUIIOB, CIIOCOOBI YJIydIlIEHUS! KayecTBa
II04YB B 3aBUCHUMOCTH OT HAa3HAYCHUS.

OO6nacTy HCIOJIB30BaHUS OPraHMYECKUX YIOOpeHUH B 3aBUCHUMOCTH OT KaueCTBEHHOTO
coctaBa. OnucaHue OpraHUYeCKuX yAOOpeHUN M WX MPUMEHEHHE B 3aBUCHUMOCTH OT COCTaBa
ITOYBBI 1 €€ PAa3HOBUAHOCTHU

IIpakTHyeckue 3aHATHS

[Ipaktnueckas pabora Nel7.1.4. «CocraB, Ha3HayeHHWE | TPUMEHEHHE MHUHEPaJIbHBIX
yIOOpEHHIN.

Ob6nacty HazHayeHUs (MPUMEHEHMsI) MMOYBBI, UCXOMAS M3 KaYeCTBEHHOI'O M KOJMYECTBEHHOTO
cocTaBa. AHaluM3 HOPMATHBHOW TOKYMEHTAallMU. Pojib HEOpraHMYECKHX BEHIECTB B KAu€CTBE
MHHEPAJIbHBIX YyI0OpeHU, yiaydmuTened mouyBbl. COCTaB MUHEPATBHBIX YAOOPEHHH M WX
MPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa MOYBBI M €€ Pa3HOBHIHOCTHU. B3anmMmocBs3b cocTaBa
y10OpeHmil ¥ UX BJIMSHUS HAa BET€TaTHBHbBIC CBOMCTBA U IJIOJOHOIIIEHHE PACTCHHIMA

JlaGopaTopHble 3aHATHS

JlaGopaTtopnas padora Ne9.1.4 «MccnenoBaHue XUMHUYECKOTO COCTaBa MPOO MOYBEDY.
JlaGopaTopHas paboTa Ha BEIOOD:

1. JIaGopatopHas pabota Ne9.1.4.1 «OO6HapykeHHEe HEOpPraHWYEeCKHX MpUMeceil B Mmpodax»».
[IpuroTtoBnienue mpoObI MOYBKI ISl HCCIEA0BAHUS KUCIOTHOCTH/IIEIOYHOCTH, HEOPraHMIEeCKUX
3arps3Henuil. OOHapyxkeHHe XJIOpuA- U cyiabdar-uoHoB B mpobe mousbl. CocTaBieHUE
ypaBHEHU# peakiuii oOHapyxeHusa. CpaBHEHHE MOJIyYEHHBIX MOKa3zaTeneil ¢ HOPMATUBHBIMU
(cTipaBOYHBIMU) 3HAUCHHUSIMHU.

2. Jlabopatopnas pabGota Ne9.1.4.2 «Omnpenenenue pH BOAHON BBITSDKKM TIOYBBI, €€
KHCITIOTHOCTH U MIEJIOYHOCTH». VccrnenoBaHue BOJHBIX BBITSXKEK OOpPas3IlOB  TOTOBBIX
MOYBEHHBIX CMece (ms pasHeIX TUMOB pacteHuii). Ompenenenne pH mouBbl ¢

OK 01
OK 02
OK 07
IIK 1.1
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HCIIOJIb30BAHUEM  HWHAHUKATOPOB. OLIeHKa TUIIOB TII0OYB B IMPCACTAaBJICHHBIX 06pa3uax
(cunbHOKMCTASI, KHCTIasl, CIA00KHCIas, HeUTpallbHAs, IEeJI0YHAas)

Tema 9.1.5. Conepxxanue yueOHOro Marepuasa 10 OK 01
HccnenoBanne 00BEKTOB |YyeGHO-HCCIEI0BATEILCKAN IPOCKT B OOIACTH MCCIEHOBAHHS 00BEKTOB 6rochepsl. OG30p OK 02
brochepst TEM y4eOHO-HMCCIIEIOBATENBCKUX MPOEKTOB. AJITOPUTM BBINIOJHEHUS TNpoekta. OnpeneneHue 5 OK 04
npoOsemMbl UccienoBanus. MeToapl oucKa, aHanu3a U 00paboTKH MHGOPMAIH O TPOEKTE B OK 07
pa3IMYHBIX HCTOYHHKAX IIK 1.1
IpakTuyeckue 3aHATHA
[Ipaktuueckass pabora Nel7.1.5. «UccnenoBanme o00BekTOB OHOchepbl ¢ ydyeTom
npoecCHoHANTBHOM HAMPABICHHOCTHY
O060cHOBaHUE aKTyaJIbHOCTH BbIOpaHHOW TeMbl. BbisBiieHue npoOnemMsl uccienoBanus. Beidop 4
00BEKTOB U METOJIOB HccienoBanus. [locranoBka nieneit u 3amad ucciaenaopanus. OnpenencHue
MPOAyKTa uccienoBanus. OnpeeieHue STarmoB U COCTaBICHHE TIaHa UCCIIETOBAHUSL.
3ammTa npoekra: [IpencraBieHue pe3ylnbTaTOB BBINOIHEHUS YYeOHO-HCCIIEAOBATEIBCKUX
MPOEKTOB (BBICTYIUICHUE C TIPE3EHTAIEH)
JlaGopaTopHble 3aHATHSA
JlaGopatopnast pabora Ne9.1.5 «MccrnemoBanue mpemayioKEHHOr0O OOBEKTa Ha KHUCIOTHOCTb,
HIEJIOYHOCTh, XUMHUYECKHUN COCTaB (3arpsi3HUTENN, MAKPO- U MUKPOIJIEMEHTHI)». 4
O6paboTka pe3ynbTaToB HccienaoBanusa. OMeHKa KauecTBa MCCIEeIyeMOTro 00beKTa, UCXOIs U3
pe3yJbTaTOB XUMHUYECKOTO aHaIN3a
CamocTrosarenbHas paboTa 00yJaromuxcs 2
IMpomexyTounas aTrecTaius o Jucuumimie (1udpepeHIMpOBaHHBIN 3a4eT) 2
Bcero 36
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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
CJIEIyIOINE CIIeUaIbHbIE MOMEIICHUS: YICOHbI KaOMHET XUMUU U/WIN y4eOHON
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€ DSKCHEepPUMEHTAJIbHBIM XapaKTepoM, IIUPOKUM CIEKTPOM MPUMEHEHUS U
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

PEaKTHBBI), 000PYI0BaHUE J1A0OPAaHTCKOM.

CrnenuajJn3upoBaHHasi MeOesib M CHCTEMbI XpaAHEHUS

1 | Cron nabGopaTOpHBI AEMOHCTPAIMOHHBIN (C 3aIIMTHBIM, XUMOCTOUKUM U TEPMOCTOUKUM
MOKPBITUEM,  PAKOBHUHOW, TMOABOJAKONM U  OTBEICHMEM  BOJbI, CAHTEXHUKOM,
ANIEKTPUYECKUMH PO3ETKAMH, aBTOMAaTaMU aBapUIHOTO OTKIIFOUEHUS TOKA)

2 | Crost mabopaToOpHBIN JEMOHCTPAIIMOHHBIN C HAACTPOUKOH (C 3alIUTHBIM, XUMOCTOUKHUM H
TEPMOCTOMKHUM MOKPBITHEM)

3 | Cron ydeHuueckuii 1abOpaTOPHBIN, pETyIMPYeMbI 10 BBICOTE (C 3alIMTHBIM,
XUMOCTOHKAM U TEPMOCTOMKHMM IOKPBITHEM, PAaKOBHHOW, OOPTHUKOM IO HApY:KHOMY
Kparo, TOABOAKOH M OTBEIEHHEM BOJAbIL, U CaHTEeXHUKOH)/CTON yYEeHHUYECKHH,
peryaupyeMbiii 1o BbicOTe (IpHOOpeTaeTcsi TOJBKO MPHU HAIWYMM CHELUAIBHOTO
1a00PATOPHOTO OCTPOBHOTO CTOJIA) (10 KOIUHECMBY 00YHAIOUUXCSL)

o~

Cryn y4eHU4ecKul (no koauyecmsy o0yuarwuxcs)

ol

Orserymurens

6 | Hocka xmaccHas/PenbcoBasi cuctemMa C KIAQCCHOW M HMHTEPAKTHUBHOW  JIOCKOM
(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 npenooasamens)
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Jlocka npoOkoBas/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoiCTBO) IJIsl 3aTEMHEHUS] OKOH

11 | llIxad BHITSDKHOM MAaHOPAMHBIN

12 | llkad s xpaneHnus: yaeOHBIX MOCOOMIA

13 | Anreuka yHuBepcaibHas IS OKa3aHUs IEPBON METUITUHCKON TIOMOIIN

TexHuuyeckue cpeacraa

1 | MHOro)yHKIIMOHAJIBHOE YCTPONCTBO/TIPHHTED

2 | IHTepaKTUBHBIM MPOrpPaMMHO-ANIAPATHBIA KOMIDIEKC MOOWJIBHBIN WM CTAI[HOHAPHBIN
(mporpamMmmHOe oOecrieueHue, MPOeKTop, KperuieHne B KoMIuiekTe)/PenbcoBas cucrema ¢
KJIACCHOM M MHTEPAKTHUBHOM JOCKOHU (MporpaMMHOe obecrieueHue, MpoeKTop, KperieHne
B KOMILJIEKTE)/MHTEPAKTUBHON MMaHEJbIO0 (IporpaMMHOE 00ecrieueHre B KOMIUIEKTE)

3 | IlepconanbHbli KoMmbloTep ¢ mepudepueir/HoyTOyK (JUIIEH3MOHHOE MPOTPaMMHOE
obecrieueHre, oOpa30BaTeNIbHBIM KOHTEHT UM CHCTEMa 3alllUThl OT BPEIOHOCHOM
nHpopmanuy, TporpaMMHOe oOecriedeHue s UU@poBoi  yabopaTopuu, C
BO3MO>KHOCTBIO OHJIAH-0TIPOCa)

DJIeKTPOHHbBIE CpeAcTBA 00yUeHus!

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

JleMoHcTpanMOHHBIE YUeOHO-HATJIS/IHbIE TOCOOUS

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

2 | KoMIieKT mopTpeToB BETMKUX XHMHUKOB

3 | IlocoOust HArJISHOM SKCIIO3UIHA

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

CrnenuaJn3upoBaHHast Medesib M CHCTEMbI XPaHEHH S JJIs1 XMMUYeCKOoil JJabopaTopun

1

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

Ctyn n1abopaToOpHBINA, PETYIUPYEMBIH IO BBICOTE

Crton n1abopaTopHBIA AEMOHCTPAITMOHHBIN (C 3aIIMTHBIM, XUMOCTOMKHUM M TEPMOCTOMKHAM
MOKPBITUEM,  PAKOBHUHOW, TMOABOAKONM U  OTBEICHMEM  BOJbI, CAHTEXHUKOM,
ANIEKTPUYECKHUMH PO3ETKAMH, aBTOMAaTaMU aBapHIMHOTO OTKIIIOUYEHUS TOKA)

Crton mabopaTOpHBIN TEMOHCTPAIMOHHBIA ¢ HAJICTPOMKOH (C 3aIIMTHBIM, XUMOCTOWUKUM 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 NOIbEMHBIN

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
OKpPY’KaIoILeH Cpe/ibl

Ha6op JUISL BJICKTPOJIN3a I[CMOHCTpaI_[I/IOHHHﬁ

11

ITpuGop /17151 ONBITOB MO0 XMMHUU C AIEKTPUUECKHM TOKOM (J1aGOpaTOPHBIA)

12

HpI/I60p JJIsL OKUCIICHUS CITUPTA HaZl MCIHBIM KAaTAJIN34TOPOM

13

[Tpubop 11st MOTydeHUs TAIONI0AIKAHOB IEMOHCTPAIIMOHHBIN
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14

[TpuGop my1st mosTydeHus paCTBOPUMBIX BEHIECTB B TBEPIOM BHUJIE

15

YcranoBka st QUIBTPOBAHUS MO BAKYYMOM

16

[Tpubop 1u1st onpeneNneHns cocTaBa BO3ayXa

17

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

18

[Tpubop m1st MILTIOCTPALMK 3aKOHA COXPAHEHHs MACChI BEILIECTB

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 1u1st mostydeHus raJlonI0JIKaHOB U CJI0KHBIX 23(UPOB 1a00PATOPHBII

Konbonarpesarens

DNEeKTPOTUTUTKA

bans komOuHupoBaHHas 1abopaTopHas

Becrhr JJI ChIITYYHUX MAaTCpPUaJIOB

[Tpubop 1u1st mosryueHus ra3on

CrniupToBKa JlabopaTopHast

MaruurtHas Memanka

OO|INO OB WIN| -

Muxkpockon nudpoBoi ¢ pyKOBOJICTBOM I0JIH30BATENS M TOCOOMEM ISl yJallluXcst

[EY
o

HaGop mst yncTky onTuKH

-
[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 XumMHu4ecKasi Mocyaa 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 HUJIMHAPOB IIJIACTUKOBBIX

-
\‘

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 CTEKIISIHHASL U3 TEMHOTO CTEKJIA C MPUTEPTOH MPOOKOH

35 | Habop CKIISIHOK JUTsl pAaCTBOPOB PEaKTHBOB

36 | [Tasiouka cTekJIsTHHAA

37 | ltatuB amst mpoOHPOK

38 | KoMmieKkT cpeqcTB st WHAMBUYIBHOM 3aITUTHI

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
peaKkTHBbI) 1Jisl Ka0MHeTa M 1a00paTOPHH

KomruiekT Moenei KpuCcTalsInyeCKuX pereTok

Mogenb MoJeKyIbl Oenka

HaGop st MogenupoBaHust CTPOCHHSI HEOPTaHMUECKHUX BEIECTB

Habop ans MoenrpoBaHusi CTPOCHHSI OPTaHHUECKUX BEIIECTB

Habop a5 MonienupoBaHusi CTPOCHHSI aTOMOB U MOJIEKYJT

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

Hkad s XpaHeHUs XUMHUYECKUX 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 11 MbIThsl JJaOOpaTOPHOH MOCYAbI

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

33



HaJIU4YMK), JOMYIIEHHbIE K HMCIOJb30BAHUIO MPU pean3aluu 00pa3oBaTEIbHBIX

MPOrpaMM CpelHero mnpoecCHOHANBHOIO O00pa3oBaHUs, peaiu3yeMbIX Ha Oasze

OCHOBHOTO 00IIEro 00pa3oBaHus®,

[Ipn peanuzanuu nTpOrpaMMbl AUCHUIUIMHBI BO3MOXHO HCIIOJIb30BAHUE
AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIICHHBIX K UCIOJIL30BAHUIO TIPU

peanu3anuy 06pa3oBaTeIbHBIX IPOrPaMM CPEAHEro 00LIEro 00pa3oBaHus .
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4. KOHTPOJIb M OIEHKA PE3YJIbTATOB OCBOEHMI
OBIIEOBPA3OBATEJIBHOU JUCIUIIJIMHBI

Kontpons u olieHKa pe3ynbTaTOB OCBOCHHS 00I1Ie00pa3oBaTEIbHOM
JTUCITUTUTHHBI PACKPBIBAIOTCS Yepe3 NUCIUILTHHAPHBIC pPe3y/IbTaThl, HAPABICHHBIC

Ha (popmupoBaHue oOUIMX U MPO(ECCHOHANbHBIX KOMIIETEHUMU IO pasjeiam u

TEMaM COJIepKaHUsl yueOHOro MaTepuarna.

Oomasi/npodeccuonanbHasi Pa3znen/Tema Tun oeHoYHbIX
KOMIICTCHIIUS MepOonpUATHI

OK 01. Beibupats criocoOb1 Tema 1.1-1.7
pereHus 3aaa4 Tema 2.1-2.3
npodeccruoHalIbHON Tema 3.1
JNEeATEeIbHOCTU Tema 4.1
MPUMEHUTENBHO K paznuunbiM | Tema 5.1-5.4
KOHTEKCTaM Tema 6.1 TectupoBanue

Tema 7.1 YcTHbIN onpoc

Tema 8.1, 8.2 Pemenue pacu€THBIX 33729

Tema 9.1.1-9.1.5/9.2.1-9.2.5 | Habmronenue 3a xo10M
OK 02. Mcnosib30BaTh Tema 1.2 BBITOJIHCHUS TPAKTUKO-
COBpPEMEHHBIE CPEACTBA Tema 1.4-1.7 OPUCHTUPOBAHHBIX 33/lAaHUI
MOKCKA, aHAIIM3a U Tema 2.1, 2.2 I[Ipencrasienne pe3ynbTaToB
uHTepnpetanuu nuapopmanuu, | Tema 4.1, 4.2 IIPAKTUYECKUX U
1 UHGPOPMALOHHEIE Tema 5.2-5.4 1abOpaTOPHBIX PabOT
TEXHOJIOT'MH JUIS BBITOJHEHUST | Tema 6.1 ITpoBeneHne XUMUYECKOTO
3a/1a4 PO eCCHOHATBHON Tema 7.1 OKCICPUMEHTA
JEATETLHOCTH Tema 8.1, 8.2 Beimonnenue

Tema 9.1.2-9.1.5/9.2.2-9.2.5 | KOHTPOJIbHBIX
OK 04. Tema 1.7 paboT 1o
DdPeKTHBHO Tema 2.1,2.2 paszzenam JUCHUILTUHBI
B3aMMOICIiCTBOBATH U Tema 4.1, 4.2 Onenka CaMOCTOATENBHO
paboTaTh B KOJUIEKTHBE H Tema 5.2-5.4 BBIIIOJIHCHHBIX 3alaHUU
KOMAaHIe Tema 6.1 3amura yueOHo-

Tema 7.1 HCCJIEIOBATENILCKOTO

Tema 8.1, 8.2 MPOEKTa (C y4eToM

Tema 9.1.5/9.2.5 Oynymeit
OK 07. CoaeiicTBOBaThH Tema 1.7 npodeccHoHaIBHOM
COXPaHEHUIO OKpYKarouei Tema 2.3 JEATENBHOCTH)
cpensl, pecypcocoepexxkenuto, | Tema 5.1 3amuTa peneHns Keic-3anaq
MIPUMEHSATH 3HAHUS 00 Tema 8.1, 8.2 (¢ yuerom Oymymiei
W3MEHEHUHU KIIMMATa, Tema 9.1.2-9.1.5/9.2.2-9.2.5 | HpodecCHOHATBHOM
MPUHLUIBI OEPEKITUBOTO NEATENbHOCTH)

MIPOU3BO/ICTBA, 3P (PEKTUBHO
JIEMCTBOBATH B UYPE3BbIYANHBIX

CUTYyalluIgX

IIK 1.1. Ocymecrenars | [IpodeccronanbHO-
COIIPOBOXKACHUE, B TOM YHCIC OpPHUECHTHPOBAHHOE
JIOKyMEHTAlMOHHOE, MPOUENYPBI | conepKaHue

3aKYTIOK.

BrimonHenue 3amaHui
IIPOMEKYTOUYHOM aTTECTALNU
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