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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH IPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHBI « XUMU S

1.1. MecTOo IMCHMIUVIMHBI B CTPYKType 00pa30BaTe/lbHON NPOrpamMmbl
C1io

OO6mieobpa3oBaTenbHas JUCHUIUIMHA «XHUMHS» SIBISETCS 00sS3aTEIbHOM
yacTbl0  0OHIe00pa30BaTEIbHOrO ILHUKJIAa O00pa3oBaTENbHOW MPOrpaMMbl B

cootBetrcTBUM ¢ PI'OC no cnenmansHoct 34.02.01 CectpuHckoe Aeno.

[IpukianHoli MOaynb BKIIOYAET JBa pasnena. Pazmen 8 «Xumwus B ObITY
U TPOU3BOACTBEHHOM JEATEIBHOCTH YEJIOBEKa» pealn3yercss sl BCeX
npodeccuii/cienuaibHOCTE  METOJOM  PEIIeHUsT  KEHCOB, CBS3aHHBIX C
DKOJIOTHYECKON  O€30MacHOCTHI0 M OILEHKOH IIOCIEACTBUNA  OBITOBOM U
POU3BOJICTBEHHON  JIEATEIIBHOCTH, COOTBETCTBYIOIIEH oOTpaciasM Oymyuien
npodeccroHaIbHON AeATeTbHOCTH 00YyYaroIIuXCsl.

1.2. lleu 1 mu1aHMpyeMble pe3yJbTaThl 0CBOCHHS TUCHUIIINHBI

1.2.1. Hean v 3a7a94u JTUCHUILTHHBI

Conepsxanue mporpamMMbl 0011€00pa30BaTEIbHON AUCIUIUIMHBL «XUMUSD»
HaIIPABJICHO HA JJOCTUKEHUE CIIEAYIOIUX HeJIeH:
= dbopMupoBaHUE CHCTEMBbl XMMHYECKMX 3HAaHMM KaKk  BaKHEHIIEH
COCTABJIAIOIICH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JI€kKAT
KJTIOYEBbIE MOHATHS, (DyHIaMEHTaIbHBIC 3aKOHBI M TEOPUU XUMHUH, OCBOCHHUE S3bIKA
HAayKd, YCBOGHME W T[OHUMaHHUE CYIIHOCTH JOCTYINHBIX  0000IIeHMI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPUENM HUX pPa3BUTUA H
CTaHOBJICHUS,
— dbopMupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/aX MO3HAHUS
BEIIECTB M XHWMHYECKHX PEAKIUH, HEOOXOIWMBIX ISl TPUOOPETEeHUsS yMEHUU
OpPUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMHUUYECKHUX SIBJICHHM, MMEIOIINX MECTO

B PUPOJIE, B IPAKTUYECKOMN U ITOBCEAHEBHOM KU3HU,



— pa3BUTHE YMEHUN U CIOCOOOB JEATENbHOCTH, CBA3aHHBIX C HAOJIOJICHHEM
1 O0BSCHEHUEM XHMHUYECKOTO IKCIIEPUMEHTA, COOJII0ICHUEM MPaBU OE30M1acHOTO
oOpallieHusl ¢ BEUIECTBAMM.

3amauyu IUCHMILIMHBI:
1)  chopMupoBaTh MNOHMMaHHWE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKUX
MPOLIECCOB U SIBIIEHUW B OKPYIKAIOLIEH CpElE, a TAKXKE MX CBI3b C LEJIOCTHOMU
HAay4YHOM KapTUHON MUpa U JPYTUMU €CTECTBEHHBIMU HAyKaMU;
2)  pa3BUTh YMEHHUS COCTaBJIATH (POPMYJIbI HEOPTaHWYECKUX U OPraHUYECKUX
BEIIECTB, ypPAaBHEHUSI XUMUUYECKUX  pEaAKIUW, OOBACHATH HX  CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX dKCIIEPUMEHTOB,
3) cdopmupoBaTh  HABBIKM  TPOBEJACHUS  MPOCTCHIIMX  XUMHUYECKHUX
AKCTIEPUMEHTAIBHBIX HCCIEOBAHUM C COOJIOJICHHUEM TMPaBMI  OE30MacCHOTO
oOpalleHusl ¢ BEIeCTBaMH U JJabOpaTOPHBIM 000PY/I0BAaHUEM;
4)  pa3BUTh YMEHHUS HAXOJUTh, aHAJM3UPOBATh M HCIIOJIB30BaTh MHMOPMAIIUIO
XUMHUYECKOTO XapaKTepa U3 Pa3IMUHbIX WH(HOPMAIIMOHHBIX UCTOUYHUKOB, BKIIFOYAS
y4eOHYI0 JIUTepaTypy, HayUHbIE MyOJIUKAIUHA U HHTEPHET-PECYPCHI;
5)  chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBHUS CBOCH JEATEIHHOCTU
U XUMHYECKHUX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOIIECCOB, YUUTHIBAS
BO3MOYKHBIE SKOJIOTUYECKUE U COITMAIbHBIE BO3/ICHCTBUS,
6)  chopmupoBaTh MOHMMaHUE 3HAYMMOCTU JOCTHKCHHM XUMHUYECKON HayKd
U TEXHOJIOTHH JUIs Pa3BUTHS COIMAIBHOW M TIPOU3BOACTBEHHOU cdep ¢ YMEHHEM
MIPUBOJIUTH MIPUMEPHI UX TPUMEHECHHSI B Pa3IMYHbBIX cepax KU3HU.

1.2.2. Ilnanupyemble pe3yJbTAaTbl OCBOCHHUSI 001Ie00pPa30BATEIBLHOM
JUCHUILIMHBI B c0oTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Ocoboe 3HaueHue 001e00pa3oBaTeNibHAs TUCIUILINHA « XUMUST» UMEET MPU
dopmupoBanuu u pazsuturn OK 1; OK 2; OK 4; OK 7 u IIK, npeacTaBieHHBIX

B aktyanusupoBaHHbix @I'OC CIIO no npodeccun/crnennaabHOCTH.



Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeH Ui

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oomue

I[chmmnnapnble

OK 01. Beibupath
CIIOCOOBI peLIeHUs
3amad
npo¢eCCHOHAILHON
JESTeIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JInYHOCTHBIE Pe3yabTATHI J0JKHBI 0TPAXKATH B YACTH:

TPYAOBOT0 BOCIIUTAHMSA:

— TOTOBHOCTH K TPY/y, OCO3HaHHE IICHHOCTH MacTEepCTBa,
TpyAoIt00H1eE;

— TOTOBHOCTH K aKTUBHOM JCSITEILHOCTH TEXHOJIOTHICCKON
W CONMaJIbHOW  HANpaBICHHOCTH,  CIIOCOOHOCTH
WHUIMAPOBATh, IUTAHUPOBATh H  CAMOCTOSTEIHHO
BBITIOJTHATE TAKYIO JICATEIIBHOCTE;

— WHTEpeC K pa3uuHbiM chepam mnpodeccunoHaATbHOU
NeSITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oymymei mpodecCuu M peaTnu30BBIBATH COOCTBEHHBIC
YKU3HEHHBIC IIJIaHbI;

— TOTOBHOCTh W CIOCOOHOCTH K OOpa3oBaHHUIO W
camM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.

MeranpeaMeTHble Ppe3yJbTATHI [0JKHBI OTPAKATH:

OBJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU

NMO03HABATEJIbHbIMH AeliCTBUSIMU:

a) 0a30BbIe JIOrHYecKHe JeiicCTBUA:

— caMoCTOATeNbHO (OPMYIHUPOBATh M aKTyalU3UPOBAThH
po0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBaTh CYLIECTBEHHBINA MPU3HAK MJIM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(UKAIIMU U 0000IIeHNS,

—  ONpeneNsTh LU AeATeIbHOCTH, 33]aBaTh MapaMeTpsl U
KPUTEPUU UX TOCTUKEHUS;

— BBISIBJISITH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBICHUSX;

MMPOTUBOPCUNA B

JucuuninHapHbie pe3yJbTaThl H 10JKHBI 0TPAKATH:
I1P6 01. chopmMupoBaHHOCTH TPEACTABIICHUI: O XMMHYECKOU
COCTaBIISIONIEH €CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIH
XUMUHU B TIO3HAHHWH SIBJICHWH TPHUPOJBI, B (POPMHPOBAHUU
MBIIIJICHASI W KYJbTYpPhl JHYHOCTH, €€ (DYHKIIMOHAIHLHOM
IPAaMOTHOCTH, HEOOXOJUMOM Il PEHIeHUS MPAKTUISCKUX
3a/1a4 ¥ 9KOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM Cpelie;

IIP6 02. BnasgeHne CUCTEMO XMUMHUYECKHX 3HAHHM, KOTOpas
BKJIFOYACT: OCHOBOIIOJATAIOIINE TOHATHS (XUMUYECKHUMA
AJIEMEHT, aTOM, 3JIeKTpOHHas 00ojoYka aroma, s-, p-, d-
JJICKTPOHHBIE  OpOWTAIM  aTOMOB, HOH, MOJIEKYJa,
BAJICHTHOCTD, AIEKTPOOTPHUIIATEIIBHOCTD, CTEIICHb
OKHCJICHUS, XUMHYECKass CBS3b, MOJIb, MOJIIpHAs Macca,
MOJISIDHBIA 00BEM, YTIEPOJIHBIM CKeneT, (QyHKIHMOHAJTbHAS
TpyIIa, pagukaj, HU30MEpHs, HW30MEphbl, TOMOJOTHYECKUMA
psn, TOMOJIOTH, YTJIEBOJOPO/IBI, KHCJIOPO/I- u
a30TCO/CpPXKAIIUE COCAUHEHUS, OMOJOTUYECKH aKTUBHBIC
BellecTBa (YIJIEBObI, KHUPHI, OCIKH), MOHOMED, MOJIHUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COEIUHECHMS,
KpUCTAJUIMYECKasl PEeIIeTKa, THUITBl XMMHYECKHX PEaKIIHi
(OKHCITMTEIIbHO-BOCCTAHOBUTEIIBHBIC, 9K30-U
SHAOTEPMUYECKUE, PEAKIIMM HOHHOTO OOMEHa), pacTBOp,
AJEKTPOJIUTHI, HEDIIEKTPOIUTHI, ANEKTPOIUTHYECKAs
JUCCOIMAIUS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakIy, XUMHUYEeCKOe PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpUsT XUMHUYECKOTO CTPOCHHSI OPTaHMYECKUX




BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIAM, OLEHHUBATH PHUCKHU
MOCJIEACTBUI NCATCILHOCTH;
pa3BUBaTh KpPEATUBHOE MBIIICHHUE
YKU3HEHHBIX TIPOOIIEM.

IIpU  pELICHUU

0) 0a3oBbIe HCCIEN0BaTENbCKUE 1€ CTBHS:

BJIAJICTh HABBIKAMU  Y4YEOHO-MCCIIEIOBATEIBLCKON U
HpOCKTHOi/JI JACATCIBbHOCTH, HaBbIKaMKU  pas3pClICHUA
npobem;

BBISIBJIATH MMPUYIUHHO-CJICACTBCHHBIC CBiA3HU n

aKTyaJIM3MpOBaTh 3aJlady, BBIIBUTATH THIIOTE3y €€
pelIeHHs, HAaXOJWUTh apryMEHTHI JUIS JIOKa3aTeIbCTBA
CBOMIX YTBEPXKJICHUH, 3a7aBaTh MapaMeTpbl U KPHUTCPUHU
peIICHHUS;

aQHAJIM3WPOBATH TIOJYYEHHBIC B XOJIC PEHICHHS 3aJIaud
pe3yJIbTaThl, KPUTHYECKU OICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

yMETh IEPCHOCUTh 3HAHUS B II0O3HABATCIBHYIO U
MPAKTHUIECKYIO 00JIaCTH KU3HEICATCIILHOCTH;

YMETh MHTEIPHUPOBATh 3HAHWS M3 Pa3HBIX MPEIMETHBIX
obOnacTei;

BBIJIBUTaTh HOBBIC HJICH, NpeyiaraTh OPUTHHAIbHBIC
MOJIXOJIbI M PEIICHUS;
CTaBUTh  MpOOJEMBI U
aIbTePHATHBHBIC PEIICHUS.

3a/a4u,  JIONYCKAaIOIIHe

BeuiectB A.M. bBytnepoBa, Teopusl 3JIEKTPOJIUTUYECKOU
quccounanuu, nepuoanueckuid 3akon [[.M. Menneneesa,
3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUI SA3BIK XUMUH, (DAKTOIOTUIECKUE CBEJICHHUS O
CBOIiCTBaX, cocTaBe, IIOJyuYeHUH U  Oe€30MacCHOM
UCIIOJIb30BAHUU BAYKHEHIINX HEOPTaHUYECKUX u
OPraHWYEeCKUX BEUIECTB B OBITY ©  NPAKTHYECKOU
JeSITENIbHOCTH YEJIOBEKa;

NP6 03. chopMUpPOBAaHHOCTH  yMEHHH  BBISABIATH
XapakTepHble TMPU3HAKM M  B3aUMOCBS3b  HU3YUYEHHBIX
MOHSTUN, TPUMEHSATH COOTBETCTBYIOIIUE TIOHATHUS TIPH
ONMCAHUU CTPOEHUS M CBOWCTB HEOPraHUYECKUX U
OpTraHWYECKUX BEIIECTB W WX TMPEBPAIICHUI; BBISBIATH

B3alMOCBS3b XUMHWYECKHX 3HaHUU C IIOHATUAMHA n
npeaAcCTaBJICHUAMU Apyrux C€CTCCTBCHHOHAYYHBIX
MPEMETOB;

IIP6 04. chopMUPOBAHHOCTH YMEHUW HCIOIH30BAThH

HAaMMEHOBAHUS XUMHYECKUX COCIUHEHUN MEXIYyHAPOIHOIO
C0103a TEOPETHUYECKOHN U MPUKIATHON XUMHUU U TPUBHAIbHBIE
Ha3BaHMsSI BaXKHEUIIMX BEHIECTB (STWIJIEH, AalleTUJIEH,
ranepud, ¢eHos, (opManbAeTua, YKCyCHas KHCIIOTa,
[JIMIUH, YrapHbld ra3, yIJEKHUCIbIA a3, aMMHUaK, ramieHas
U3BECTb, HETallleHas W3BECTh, MHUTHbEBas CoJla U APYTHX),
COCTaBIIAITh (OPMYJIBI HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB, YPAaBHEHUS XMMHUYECKUX pPEaKUud, OObACHATH UX
CMBICJI; IOJATBEPKAATh XapaKTepHble XUMUYECKUE CBOWMCTBA
BEILECTB COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU U 3aITUCAMHU
YPAaBHEHUN XUMUYECKUX PEAKLUI;

IIP6 05. cdopMUpPOBAaHHOCTH YMEHHIl YCTaHABJIMUBATbH
MPUHAIJIEKHOCTh M3YYEHHBIX HEOPraHUYEeCKUX u
OpraHWYEeCKUX BEIIECTB K OIpPEAENIEHHBIM KlaccaM H
TpyNmaM COEOUHEHUM, XapaKTepu3oBaTb HMX COCTaB U
BAOKHEWIIIME CBOMCTBA; ONPEAENATh BHJBl XHUMHUYECKHX
CBsI3el (KoBaJIeHTHas, MOHHas, MeTaJuIMyecKas,




BOJIOPOJIHASI), THIBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIMPOBATh XMMUYECKUE PEAKIIUH;

ITP6 07. chpopMupOBaHHOCTh YMEHHMI MPOBOAUTH PACUEThI
0 XUMHUYECKHMM (opMyJiaM U YPaBHEHUSM XUMHYECKUX
peaknmii ¢ HCHOJB30BaHWEM  (U3WYECKUX  BEIUYHH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIE YCJIOBHS) T'a30B, KOJUYECTBA
BEIIECTBA; MCIIOIB30BaTh CHCTEMHBIC XUMHUYECKHE 3HAHUS
JUIs  TIPUHSATHS PEHICHWH B KOHKPETHBIX JKU3HEHHBIX
CHUTYAIIHSIX, CBSI3aHHBIX C BEIIECTBAMH M WX IPUMEHECHUEM.

OK 02. Mcnonb3oBaTh
COBpPEMEHHEIC
CpezcTBa TOUCKa,
aHaM3a u
WHTEPIPETAITIH
nHpopMaLuy U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npo¢eCCHOHATBHON
JesITeNbHOCTU

JInuHOCTHBIE Pe3yIbTaThl J0JKHbI 0TPAXKATH B YACTH:

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

— c(OpMUPOBAHHOCTb MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS
HayKd U OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOI'O Ha
JMaiore KyJbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B NOJUKYJIbTYPHOM MUDE;

— COBEpIICHCTBOBAHUE  A3BIKOBOM W  YUTATEIbCKOU
KyJIbTYpbl KaK CpEICTBa B3aHUMOACUCTBHUS MEXIY
JIIOJIbMU U TIO3HAHUS MUPA;

— OCO3HaHUE  IIEHHOCTM  HAYyYHOM  JIeATEIbHOCTH,
TOTOBHOCTD OCYIIECTBIISATh MPOEKTHYIO u
HCCIIEIOBATENBCKYIO IEATEIbHOCTh UHAUBUIYAIbHO U B
rpymme.

MeranpeaMeTHble pe3yJbTATHI [0JKHBI OTPAKATH:

OBaanenue YHUBEPCAJIbHbIMU Y4eOHBIMU

NMO3HABATEJILHbIMH el CTBUSIMU:
B) padora ¢ undgopmanueii:

— BJAACTb HaBbIKAMH  IOJIYUCHUA I/IH(1)OpMaI_II/II/I u3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATHL IIOUCK, daHaliu3, CHCTCMATHU3alHul0 U

MHTEpHpETaHIo HHPOPMALIUHU PA3INYHBIX BUJIOB U GOPM
MIPE/ICTaBIICHMS;

JAucuuniimHapHsble (MpeAMeTHbIE) Pe3yJbTAThI U 10JKHbBI
0TpakKaTh:

IIP6 06. BiageHWEe OCHOBHBIMH METOJAMHU HAYyYHOTO
MO3HAHMS BEIIECTB M XUMHUYECKHX SIBJIICHUM (HaOIt0neHue,
U3MEpeHHe, IKCIIEPUMEHT, MOJIETMPOBAHUE);

ITP6 07. chpopmMupoBaHHOCTH YMEHHMI MPOBOAUTH PACUEThI
0 XUMHUYECKHM (opMyJiaM M YpaBHEHHSIM XHUMHUYECKHX
peakuuidi ¢ HCMNONb30BaHHEM  (U3MYECKUX  BEJIMYUH,
XapaKTepPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIE YCJIOBHS) Ta30B, KOJIWYECTBA
BEIIECTBA; MCIIOJIb30BATh CUCTEMHbIE XMMUYECKUE 3HAHHS
JUIS TPUHATHS PEIIeHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;
IIP6 08. chopMHUpPOBAaHHOCTH YMEHHH TUIAHUPOBATh M
BBIIIOJIHATh ~XUMHYECKUH OKCIEepUMEHT (IpeBpalleHUs
OpraHMYECKHUX BEIIECTB TMpPU HArpeBaHUM, IMOJyUYCHUE
STHJIEHA U U3yYEHHUE €T0 CBOMCTB, KAUeCTBEHHBIE PEaKIIMK Ha
aNbJIerUbl, Kpaxmall, YKCYCHYIO KHUCIOTY; JeHaTypauus
OENKOB TMpU HArpeBaHUM, IIBETHbIE pEaKIUu OEJIKOB;
IPOBOAMUTH PEAKIIMH HOHHOTO OOMEHa, OMPENENsiTh CPexy
BOJHBIX PAaCTBOPOB, KaueCTBEHHBIE PEaKIMH Ha CyibQart-,
KapOOHAT- M XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
SKCIIEpUMEHTANIbHBIE 3aJaud 1Mo TemMaM 'Mertamibl" u
"HemeTtaynbl') B COOTBETCTBUM C NPAaBWJIAMHU TEXHUKU




— €O03/1aBaTh TEKCTHl B PA3JIMYHBIX (hopMaTax C Y4ETOM
Ha3HaueHUs MHPOpPMAMU M LEJIEBOH  ayAUTOPHH,
BBIOMpas ONTUMAIbHYIO (OpPMY TIPEACTABICHUS H
BU3yaJIM3alLlUN;

— OLEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh HH(POPMALIIH,
€€ COOTBETCTBHE IIPAaBOBBIM H MOPAJIbHO-ITUYECKUM

HOpMaM;

— BJIaACTh HaBBIKaMU pacro3HaBaHusa n 3alllUThI
nHpopManuy, MH(OPMaLIMOHHON 0e30macHOCTH
JIMYHOCTH.

Oe3omacHOCTHM TpU  OOpalleHMd C  BEUIECTBAMH M|
71a00paTOpHBIM 000pPYIOBaHUEM; MPEACTABIATH PE3yJIbTATHI
XUMHYECKOTO 3KCIIEpUMEHTa B (OpME 3amiCH ypaBHEHUU
COOTBETCTBYIOIIUX pPEAKIHid U (OopMyInpoBaTh BHIBOABI HA
OCHOBE 3THX PE3yJIbTaTOB;

NP6 09. cdhopMUpOBAaHHOCT, YMEHHUS AHAIM3UPOBATH
XUMHYECKYI0 HWH(POPMALNIO, TOIy4aeMyl W3 pa3HBIX
UCTOYHUKOB (CpeICTB MaccoBOM HMHQOpMAIMM, CETh
Hurepuer u apyrue).

OK 04. ODpdexTrBHO
B3alMOJICHCTBOBATh 1
paboTtath B
KOJUIEKTUBE U
KOMaH/Ie

JInuHOCTHBIE Pe3yIbTaThl J0JIKHbI 0TPAXKATh B YACTH:

rPaKIAHCKOI0 BOCIIUTAHMSA:

— TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTH B
UHTEpeCcax IPakJaHCKOT0 OOIECTBA;

— yMEHHE B3aNMOJIEHCTBOBATD v COIMMAJIbHBIMH
I/IHCTI/ITYTaMI/I B COOTBCTCTBHUU C HUX (bYHKHI/IHMI/I nu
Ha3HAUYCHHEM.

MeTanpeaMeTHble pe3yJibTaThl J0KHbI OTPAKATh:

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH

JeHCTBUAMMU:

0) coBMecTHAas 1esATeJIbHOCTD:

— TIOHUMAaTh U UCIIOJIH30BaTh MIPEUMYIIECTBA KOMAHAHOU U
WHIIMBHUIYATHHOW paObOTHI;

— TpUHUMATh LEJTH COBMECTHOM JIEITEIBHOCTH,
OpraHW30BBIBaTh M KOOPJAMHHPOBATH ICHCTBUS IO €€
JOCTH)KCHHIO: COCTABIIATH TJIaH JEHCTBUM, pacTIpeesiaTh
pollu C Y4YeTOM MHEHHUH YYacTHHKOB OOCYXJaTh
pe3yabTaThl COBMECTHOM pabOTHI;

— KOOPJIMHUPOBATh M BBHINOJHATH PabOTy B YCIOBHAX
pealbHOTO, BUPTY&JIBHOTO HM  KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,

JAucuuniimHapHble (MpeAMeTHbIE) Pe3yJbTAThI U 10JKHbBI
OTPakKATh:

IIP6 08. chopMHUpPOBAaHHOCTL yMEHUW TUTAHUPOBATH |
BBITIOJTHATh ~XUMHUYECKUM  OKCIIEPUMEHT  (TIpEeBpaIlCHUS
OpraHWYeCKUX BEIIECTB TPU HArPEeBaHUM, TOJyYCHHE
STUJICHA U U3YYCHHE €T0 CBONCTB, KAUECTBEHHBIC PEAKIINU Ha
aNbJIETUIbl, Kpaxmall, YKCYCHYIO KHUCIOTY; JeHaTypauus
OCIIKOB TpU HArpeBaHWH, IIBETHBIC PEAKIUU OEIKOB;
MPOBOAMUTH PEAKIIMH HOHHOIO OOMEHa, OMpENENsiTh CPexy
BOJHBIX PAaCTBOPOB, KaueCTBEHHBbIE peaKklIHMHU Ha CyibQart-,
KapOOHAT- M XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
SKCIEPUMEHTAJIbHBIE 3a/aud 1Mo TemaMm "'Metauibl" u
"Hemeramisl") B COOTBETCTBHH C MpPaBWIAMH TEXHUKH
Oe3omacHOCTM TpuU  OOpalleHMH ¢  BEUIECTBAMH U
71a00paTOpHBIM 000PYIOBaHUEM; MPEACTABIATH PE3yIbTaThI
XUMHUYECKOT0 JKCIepUMEHTa B (popMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIMX peakiuil u (GopMyIHpOBaTh BHIBOJBI Ha
OCHOBE ATHX Pe3yJbTaTOB.




— OCYHICCTBJIATH IMIO3UTUBHOC CTPATCTUUCCKOC ITOBCIACHNC B

pa3IMYHBIX CHUTyalUsAX, HPOSBIATb TBOPYECTBO U
BooOpakeHne, ObITh HHUIIUATHBHBIM.

OBjaaaenue YHUBEPCAJIbHBIMHA peryasiTiBHbIMHA

JeHCTBUSIMM:

I) NIPUHATHE Ce0s1 M IPYTUX JI0ei:

— TpPUHUMATh MOTUBBI U apryMEHTBHI OPYTUX JIIOACH Mpu
aHaJIN3€ PE3yJIbTATOB JEATEIbHOCTH;

— TpHU3HaBaTh CBOE MPAaBO W TMPaBO JPYTUX JIIOJAEH Ha
OINOKU;

— Ppa3BHBaTh CIOCOOHOCTH TOHUMAaTh MHP C TO3UIIHMH
JPYTOTO YeJIOBEKa.

OK 07.
ConelicTBOBATh
COXPAHEHUIO
OKpY>Karolleu Cpebl,
pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHHUHU KIIMMaTa,
TIPUHIIUIIBI
OEpeKITMBOTO
MIPOU3BO/JICTBA,

3¢ heKTUBHO
JIIEUCTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUsAX

JIMYHOCTHBIE Pe3yJabTaThl J0/IKHBI OTPAYKATL B YaCTH:
IKOJOIrnIe¢CKOro BOCIMTAaHUA:

— c(OpMHUPOBAHHOCTb JKOJIOTHYECKON KYJIBTYPHI,
IIOHUMAHHC BIIUSAHUAS COIMNAJIBHO-DKOHOMUNYCCKUX
MPOILECCOB HA COCTOSHUE MNPUPOAHON W COLMAIBHOMN
cpenpl, OCO3HAaHME rJ100aILHOTO XapaxkTepa
9KOJIOTUYECKUX MTPOOIIEM;

— IUIAaHUPOBAaHWE M  OCYIIECTBJICHUE  JICUCTBUUA B
OKpYJ)KalIlel cpele Ha OCHOBE 3HAaHMS IICNICeH

YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;
— AaKTHUBHOE HENpUSATHE ACWCTBUN, NPUHOCAIIMX Bpel
OKpY:Karolle cpene;

— yMEHHE MPOrHO3UPOBATH HeOJIaronpusiTHbIC
9KOJIOTHYCCKHUE IMOCIICACTBUS MpeaNPUHUMAEMbIX
JICCTBUH, PENOTBPAIATh UX;

— pacuUIMpeHHE OIbITa JACSITEIBHOCTH  HKOJOTHYECKOM
HaMnpaBJIEHHOCTH.

MeTanpeamMeTHblie pe3yJibTaThl J0/KHbI OTPAKATh:

Osanapnenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

NMO3HABATEJbHBIMH 1eHCTBUAIMM:
B) pa0orta ¢ nHpopManmeii:

JAucuuiinHapHble (IpeAMeTHbIE) pe3yJIbTaThl U J0JIKHbI
0TpakKaTh:

I1P6 01. chopmMupoBaHHOCTH TIPEACTABIICHHI: O XUMHYECKON
COCTaBJISIIOLIEN €CTECTBEHHOHAY4YHOM KapTHUHBI MUpPa, POJIH
XUMUHU B TIO3HAHWMM SIBJICHUM TPUPOJBI, B (OPMHPOBAHUU
MBIIIJICHUSI U KYJbTYyphl JMYHOCTH, €€ (PYHKIHMOHAIHLHOU
rPaMOTHOCTH, HEOOXOAMMOM MAJisi pelIeHUs] MpPaKTUYECKUX
3aJa4 ¥ 9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpELE;

IIP6 10. chopMUpPOBAaHHOCTH YMEHHI COOMIOAATH IIpaBUIIA
9KOJIOTMUECKH 1€71ecO00pa3HOro TMOBEACHUS B OBITY U
TPYZIOBOM JIEATEIIBHOCTH B LEJIAX COXPAHEHUS CBOErO
3I0pOBbSl M OKpYXKaroleld NPUPOAHOW Cpebl; YYHUTHIBATH
OMacHOCTb ~ BO3JECUCTBUSL  HA  JKUBbIE  OpraHU3MBI
ONpENICTICHHBIX BEIIECTB, ITOHMMAas CMBICT IOKa3aTells
MpeaebHON JOIYyCTUMON KOHLIEHTPALUU.
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UCIOJIB30BATh cpeacTBa MH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOIOT Uit B peICcHNN
KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX
3amad € COONIOJCHHEM TpeOOBaHUI  IPrOHOMUKH,
TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX M ATHUYECKHX HOPM, HOPM HH(POPMALMOHHOM
0€30MaCHOCTH.
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2. CTPYKTYPA U COJIEP)KAHUE OBHIEOBPA3OBATEJIBHOM

JAUCIHUITJIMHBI «XXUMU S

2.1. O0bemM TUCHMINIMHBI M BUABI y4e0HOU padoThl

Buj yueOHoii padoTnl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUIIMHBI 144
Conep:xxaHnue yueOHOro Marepuasa 96
BT. U..

TEOPETUYECKUE 3aHATHUS 44
MIPAKTHYECKHUE 3aHATHS 26
nabopaTOpPHBIE 3aHITHUS 18
KOHTPOJIbHBIE PA0OTHI 8
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEpPKAHME (CoaeprKaHHe 48
NMPUKJIATHOTO MOYJIfA)

BT. U..

TEOPETUUECKUE 3aHATHS 14
MPAKTUYECKUE 3aAHATHUS 22
abopaTOpPHBIE 3aHIATHUS 12

IIpomMexxyTouHasi arrecTamus (dK3aMeH)
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2.2. TeMaTH4eCKHH IJIAaH U CO/AEPKAHUE IMCUUIIMHBI

HaumeHnoBanue Conep:xanue yuedOHOro MaTepuasia (0OCHOBHOE U NPO(ecCHOHAIbHO OPHEHTHPOBAHHOIO0), | O0béM | Dopmupyemble
pa3esioB U TeM J1a0opaTopHbIe M MPAKTHYECKHE 3aHATHSA, NPUKJIATHON MOYJIb YacoB | KOMNeETeHIHH
1 2 3 4
Conep:xxaHue yueOHOro Marepuaa 96
Pa3znen 1. TeopeTruueckne 0CHOBbI XUMHH 24
Tema 1.1. CojaepxxaHue yueOHOro MaTepuajia 2 OK 01
OCHOBHbIE XUMUYECKUE | XUMUUECKHIT d1eMeHT. AToM. SIIpo aToMa, H30TOIIbl. DIEKTPOHHAs 000104YKa. DHEPreTHIECKUE
IIOHATHS W 3aKOHBI, |ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTaNy, s-, p-, d- anemMeHTbl. OCOOEHHOCTH paclpeaeIeHUs 1
CTPOCHHUC aTOMOB |3]IEKTPOHOB 1O OpOUTAJIIM B aToMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHUOIOB. DJIEKTPOHHAsS
XUMHUYECKUX KoHpuryparus aroMoB. OCHOBHbIE XHUMUYECKHE 3aKOHBI
SIIEMEHTOB IIpakTHYecKkne 3aHATHS
[Ipaktuueckas padora Nel. «OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHUMHUHU M PACUYETHI IO
YpaBHEHUSM XUMHUYECKUX PEAKIIUI.
OTHOCHTEbHBIE aTOMHAsE U MOJIEKYJISIpHass Macchl. MossipHas macca. KommdecTBo BemiecTsa. 1
MaccoBass fons BemiecTBa. 3akoH ABoraapo. MomsapHslii 00beM ra3oB. OTHOCHUTEIBHAs
IJIOTHOCTH ra30B. PacueTsl 10 ypaBHEHHSIM XUMUYECKHUX PEAKIIHI ¢ UCIIOJIb30BAHUEM MacCOBOM
JIOJI BEIIeCTBa, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJWYECTBA BEIIECTBA
Tema 1.2. Copep:kaHue y4eOHOIr0 MaTepuaJja 2 OK 01
Ilepuognuecknii 3akoH | [lpakTHYecKue 3aHATHS OK 02
u Iepromuieckas |[Ipaxruueckas paGora Ne2. «M3yueHne mepHOIMIECKEX 3aKOHOMEPHOCTEH! M HX B3aHMOCBSI3H CO
CHCTCMa  XUMMHUCCKUX | crpoeHHEM aTOMOB)Y.
onementos  JI. V. |[Tepuommueckas cucrema xumuueckux snementos .M. Menzeneesa. CBsi3b MEPHOTHIECKOrO
Menzeneesa, X CBSI3b € |3ax0ona u [Teproaudeckoit CHCTEMBI XUMHUECKUX 3JICMEHTOB C COBPEMEHHOM TCOPHEH CTPOCHUS
COBPEMEHHOH TEOPHEH |a1oMoB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHUYECKHMX 3IIEMEHTOB, 0Opa3yeMbIX HMH
CTpOCHHUA aTOMOB MPOCTBIX U CIIOKHBIX BEIIECTB IO TPYIIaM U repuojaam llepuoauueckoid CUCTeMbl. 3HAYCHHE 2

MEePUOJMYECKOT0 3aKOHA U CHCTeMbl XMUMHUYecKuX siemeHToB JI.V. MenzaeneeBa B pa3BUTUU
HayKH.

VYcraHoBIEHUE CBSI3U MEXAY CTPOCHHEM aTOMOB XUMHUYECKHUX AJIEMEHTOB U MEPUOJAMYECKUM
W3MEHEHHUEM CBOMCTB XUMHUYECKHUX JIEMEHTOB U UX COEJUHEHUN B COOTBETCTBHUHU C TIOJIOKEHUEM
[lepuoanueckoii cuctemMbl. Penienne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/1aHHUM Ha
XapaKkTepH3alMi0 XUMHYECKUX JJIeMeHTOB «MeTamnueckue / HEeMETalTIM4ecKhe CBONCTBA

13




XMMHYECKHUX 3JIEMEHTOB B COOTBETCTBHM C HMX 3JIEKTPOHHBIM CTPOCHHEM M IOJIO)KEHUEM B
IIEPUOJMYECKON CUCTeMe XuMHUYecKuX wtemeHToB /.M. MenneneeBa»

Tema 1.3.
CrpoeHue BeliecTBa H
npupoga XUMHUYECKOMN
cBs3u. MmuorooOpasue
BEILIECTB

Conep:xanue yueOHOro Marepuasa

CrpoeHue BemiecTBa. XUMUY€ECKast CBsI3b. BUibl XMMHUECKOH CBSI3U (KOBaJIGHTHAs! HEMOJsIpHAs
U TOJIApHasi, UOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHON XUMUYECKOU
cBsi3n  (OOMEHHBII W  JOHOPHO-aKIENTOpHBINM). BomopomHas cBsi3b. BaleHTHOCTB.
DneKTpooTpulaTesIbHOCTh. CTeneHb OKUCIEeHUs. VIOHBI: KATHOHBI U aHUOHBI

HpaKTuquKue 3AHATUSA

[IpaxTueckas padota Ne3. «CtpoeHue BeuiecTBa U MpUpoaa XUMHUUECKOH CBS3N».
JlemoHcTpanust Mozenell KpUCTAaUIMYECKUX PEIIeTOK: MOHHOM (XJIOpUJ HaTpusi), aTOMHOU
(rpadut u anmas), MOJEKYJISIPHON (YTJIEKUCIBINA Ta3, MOJ), METAJUTMUECKON (HATPHii, MarHui,
Menb). Pemenne npakTuyeckux 3aJlaHUil Ha COCTaBJIEHUE JIEKTPOHHO-Tpaduueckux hopmy
aneMeHToB |—4 nepnooB

OK 01

Tema 1.4.
Knaccudukanus,

" HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIECTB

Copep:kanue y4eOHOro MmaTepuaja

Knaccudukanuss Heopranuueckux BemiecTB. HoMmeHkiIaTypa HEOpraHMYECKUX BEIIECTB
(OKCUABI, THAPOKCUIBI, KHUCIOTHI, COJK). BemecTBa MOJEKYJISIPHOTO W HEMOJIEKYJISPHOTO
CTpOeHHUsl. ArperaTHbIe COCTOSIHUS BemecTBa. Kpucrammueckue u aMopgHbIC BEIIECTBA. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTBa. THITbI KPUCTAIIMYECKUX PELIETOK (aTOMHAasi, MOJIEKYJIsIpHas,
WOHHAsl, MEeTaJUIMYeCcKasi). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIMUECKOM peETKI

IIpakTHYecKue 3aHATHS

[Tpaktrueckas padora Ne4. «HomeHKIaTypa HEOPraHUYECKUX BEIIECTBY.

Pemenne mnpakTuyeckux 3aJaHUl MO KiIacCHU(PUKAIMM, HOMEHKJIATYype M XHUMHYECKUM
(dbopMysiaM HEOpPraHMYECKHUX BELIECTB Pa3IMYHBIX KJIAcCcOB (YrapHblil ras, yriaekucibli ras,
aMMHUaK, raiieHasi U3BecTb, HeraleHasi U3BeCTb, IUTHhEBAS COJA U APYTUX): Ha3BaHUS BEILECTB
o MexayHapoaHoi (MIOITAK) unu TpuBHaTbHONH HOMEHKJIATYPE M COCTABJICHHE (DOPMYJIBI
XMMHUYECKHUX BEIECTB, OINpeAeieHHe MPUHAAICKHOCTH K kiaccy. [lowck mHdopmanuu mo
Ha3BaHUAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM (popMyiaM. AHAIN3 XUMUYECKOH HH(POPMAIHH,
MOJIy4aeMOil M3 pa3HbIX HCTOYHHUKOB (CPEICTB MaccoBOil mHpopmanuu, cetb MHTepHET u

JpyTrue)

OK 01
OK 02

Tema 1.5.

Conep:xxanue y4eOHOro Marepuasia

OK 01
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Tumsr
peakuui

XUMHYCCKHUX

Xumnueckas peaknus. Knaccudukamus M THUIBI XMMUYECKHX pPEaKIUil B HEOPraHUYECKOH U
OpPraHMYECKON XUMHUH. 3aKOHbI COXPAHEHMsI MacChl BEILECTBA, COXPAHEHUS U IpPEBpallECHUs
SHEPrUU NPU XUMUYECKUX peakiusax. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH (YpaBHEHUS
OKHCJICHUSA-BOCCTAHOBJICHUS, CTEIIEHb OKUCIIEHUS, OKUCIUTEIb U BOCCTAHOBHUTEIb, IPOLECCHI
OKHCJICHUS M BOCCTAHOBJICHMS, BaXXHEHUIIUE OKUCIUTENIM M BOCCTAHOBUTEIH, METOJ
ANEKTPOHHOTrO OanaHca, IEKTPOJIM3 PACTBOPOB M PACIUIAaBOB BEIECTB, OKUCIHTEIBHO-
BOCCTaHOBHTEIIBHBIE PEAKIIMK B IPUPOJE, IPOU3BOJICTBEHHBIX IIPOLIECCAX U KU3HEEATEIbHOCTH
OpraHu3MOB)

JlabopaTopHble 3aHATUSA

Jlabopatopnas padota Nel «TUITBI XUMHUYECKUX PEAKIIHI.

HccnenoBanne THUNOB (IO COCTaBY M KOJMYECTBY HMCXOJHBIX M OOpa3yOIIMXCS BEILIECTB) U
MIPU3HAKOB XUMHUYECKHUX peakiuuii. COCTaBIeHUE YPABHEHNI PEAKIIUN COCIUHEHNUS, PA3JIOKEHUS,
3aMeleHusi, oOMeHa, B T.4. PEeakIUil TOpeHus, OKUCIEeHUs-BoccTaHoBNeHUs. CocTaBieHue U
ypaBHUBaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKLUA METOJIOM 3JEKTPOHHOro OanaHca.
PacuerHble 3amauM Ha HaxOXJEHHE OTHOCHUTEIbHOW MOJIEKYJSIPHOM MAacchl, ONpe/esieHue
MacCOBOW JJOJU XUMHUYECKUX IEMEHTOB B CJI0)KHOM BEIIECTBE

OK 02

Tema 1.6.
CkopocThb
peaKkui.
paBHOBecHE

XUMHYECKAX
XUMH4ecKoe

Conep:kanue y4yeOHOro Mmarepuaja

CKOpOCTh peaklMM, €€ 3aBUCUMOCTh OT PAa3IUYHbIX (PAKTOPOB: MPHUPOABI PEArHpyrOMINX
BEIIECTB, KOHIEHTPALMU PEarupyrolux BEIIECTB, TEMIEPATypbl U IJIOLMAAN PEaKIIMOHHOU
noBepxHOCTU. TermoBbie 3 (PEeKThl XUMUYECKUX PEAKIIHI: 9K30- U SHIOTEPMHUUECKHUE PEAKIIHH.
OOpatumble peakuu. XuMudeckoe paBHOBecue. DakToOpbl, BIUSIOUINE HA COCTOSHUE
XMMHUYECKOTO paBHOBECHUS (KOHLIEHTpAlLlMs PEareHTOB WM MPOAYKTOB pEaKluu, TaBJICHHUE,
temriepatypa). [lpunmun Jle [larense

IIpakTHYeckue 3aHATHS

[Ipaktueckas pabora Ne5. «BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxkum.

Pemienne mnpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUN Ha aHaiau3 (aKTOPOB, BIHUAIOIIUX Ha
W3MEHEHHE CKOPOCTH XUMUYECKOM peakluu. 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEeaKIu OT
MPUCYTCTBUS KaTalu3aropa Ha MpUMEpE pPa3lIoKEeHHs IMEepPOKCHIA BOJOPOJAa C IMOMOIIBIO
IUOKCHIIAa MapraHiia ¥ KaTanaspl. PelleHne NpaKTHUKO-OPUEHTHUPOBAHHBIX 3aJaHUil Ha
npumeHenne npuHiuna Jle-Illarense ans HaX0XKASHUS HANpPaABICHHS CMEIIEHUS PaBHOBECHUS
XMMHUYECKON peakilnu U aHaau3 GakTOpOB, BIUSIONIMX HA CMEIICHHE XUMUYECKOT'0 PABHOBECHS

JlabopaTopHble 3aHATHS

OK 01
OK 02
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JlabopatopHasi pabora Ne2 «V3yueHue 3aBHCHUMOCTH CKOPOCTH XHMHYECKOW PEAKIMH OT
KOHLIEHTPALUU PEarupyroIIUX BEMIECTB U TEMIIEPATYPEI».

JlaboparopHast paboTa Ha BEIOOD:

1. JlaGopatopHas pabora Ne2.1 «OmpeneneHne 3aBUCHMOCTH CKOPOCTH PEAaKIUU OT
KOHIIEHTPAIUN PEearupyrofx BemiecTBy. VccnenoBanne 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT
KoHIeHTpanuu. OnpeeneHrne KOHCTaHThl CKOPOCTH PEAKIMK TPapHIECKUM METOJIOM.

2. JlabopatopHas pabora Ne2.2 «OmpeneneHue 3aBUCHMOCTH CKOPOCTH PEAaKIUU OT
TeMreparypbl». McciieoBaHne 3aBHCHMOCTH CKOPOCTH PEakIMi OT TeMIepaTypsl. Pacuer
OHCPIYH aKTUBAIUKU PCAKIINN

Tema 1.7.

PactBopsl, TEOpHUs
AIEKTPOTUTUYECKON
JMCCOIUAIIMN U MOHHBIN
oOMeH

Conep:xanue yueOHOro Marepuaja

PactBopbl. Buasl pacTBOpOB 1O COJEp)KaHHIO PACTBOPEHHOTO BeIIecTBa. PacTBOPHMOCTB.
[TonsiTue o mucnepcHbIX cucrtemax. VICTHUHHBIE W KOJUIOMIHBIE pacTBOpbl. MaccoBas A0
BemecTBa B pactBope. [lonaTue o BogopoaHom mokazatene (pH) pacTBopa. DineKTpoauTiHaecKas
mucconuanusi. CuiibHbIE U c1adble SJIEKTPOIUTHI, HEANEKTPOJINUThI. Peakiinu nonHoro ooMeHa

JlabopaTopHble 3aHATUSA

JlabopatopHas padora Ne3 «IIpurotoBieHne pacTBOPOBY.

[IpuroroBsieHHe pacTBOPOB 3aJAHHON MAacCOBOM J0JIE€H PaCTBOPEHHOI'O BEIIECTBA, TPOBEICHUE
peakuuii HMOHHOrO OOMEHa, ONpeJesieHHe Ccpelbl pPACTBOPOB BEIIECTB C  IOMOIIBIO
YHUBEPCAJIbHOTO WHAMKaTOpa (KHcias, HeWTpasbHas, IIejo4yHas). 3aJaHusl Ha COCTaBJICHHE
MOHHBIX peakiuil. PemieHue npakTUKO-OPHEHTHUPOBAHHBIX PACUETHBIX 33/laHUN Ha PacTBOPHI,
HCI0JIb3yeMble B OBITOBOM U MPOU3BOJACTBEHHON AESITEILHOCTH YEJIOBEKa

JlaGopaTopHas padota Ne4 «Peakuuu ruapoan3ay.

HccnenoBanue cpebl pacTBOPOB CoJicii, 00pa30BaHHBIX CHJIBHBIMU U CIIa0BIMU IPOTOJIUTAMHU, U
UX peakUui C pacTBOpaMu IeJouyd U kapOoHata HaTtpus. CocTaBlieHUE peaklui TUIpoIH3a
coJier

Jlabopatophas padora Ne5 «lccrenoBanue qUCTIEPCHBIX CUCTEM).

Crpoenue u ¢GakTopbl YCTOMUMBOCTH JUCHEPCHBIX cucTeM. CTpoeHue Muneisl. PaccenBanue
CBETa MpHU MPOXOXKJACHUU CBETOBOIO ITyYKa Yepe3 ONTUYECKH HEOAHOPOAHYIO cpeay (dddexta
Tunpans). [IpuroroBnenue u u3y4yeHne CBOWCTB TUCTIEPCHBIX CUCTEM Pa3HBIX BUIOB: CYCIICH3HUH,
SMYJIbCUH, KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX M KOJUIOUJIHBIX PAaCTBOPOB,
BBISIBJICHHE OCHOBHBIX Pa3INuni MEXy HUMHU

OK 01
OK 02
OK 04
OK 07

KonTpouabHnas padora 1

CtpoeHue BeliecTBa U XMMHUYECKHE peakluu (1o pasneny 1)

Pasnen 2. Heopranuveckasi Xumust

18
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Tema 2.1.
DUBNKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

Conep:xxanue yueOHOro Marepuasa

10

Meramnbl. Ilonoxenue wmerawioB B Ilepuomnyeckoit cuctemMe XHUMHUYECKUX SIIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS D3JCKTPOHHBIX O00JIOYEK aTOMOB MeTauioB. OOmmue Qu3nvecKue
cBoiicTBa MeTayyioB. CIlaBbl METAUIOB. DJIEKTPOXUMHUYECKUN DSl HAMPSHKEHUM METaJLIOB.
XUMHUYECKUE CBOMCTBA BAXHEHIITUX METAJJIOB (HATPUM, KA, KaJIbIUH, MAarHAN, aTFOMUHUN,
IIUHK, XpOM, JKeJIe30, MeIb) W WX coeauHeHud. OOmme crmocoObl MOTYYCHHS METalIoB.
[IpuMeHeHne MeTaIoB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxenne Hemeramuios B [lepuonndeckoil cucreme XUMHIeCKUX anemMeHToB J[. M.
MenneneeBa u OCOOCHHOCTH CTpoeHUsT aroMoB. Dusnueckue CBONCTBa HEMETAIIOB.
AnoTponus HeMeTalIoB (Ha MpUMepe KUCIIopoaa, cepsbl, pochopa u yriaepoaa). XuMUYeCKue
CBOMCTBA U MPUMEHEHUE BAXKHEHIIINX HEMETAIUIOB (rajJoreHoB, cephl, a30Ta, hocdopa, yriepoaa
U KpEeMHHS) U HUX COEOUHEHHM (OKCHIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOIHBIX
coenuHeHnil). [I[puMeHeHne Ba)KHEUIINX HEMETAUIOB U UX COCTMHEHUN

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHJIOB, TMIPOKCH]IOB,
KHCIIOT, coyieil U np.). ['eHeTndeckasl CBSI3b HEOPTaHMYECKUX BEIIECTB, MPUHAJIEKAIIUX K
pa3IMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEIMHEHUH, BBICIINX OKCHJIOB U THIPOKCHJIOB

IIpakTHYecKkue 3aHATHS

[Ipaktrueckas padota Ne6. « DU3NKO-XMMUYECKHUE CBOMCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBrneHne ypaBHEHUH XHMHUYECKUX pEaKIUil C ydYacTUEeM TPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIECTB: METaUIOB M HEMETaJUIOB; OKCHJIOB METajuIOB, HEMETAJIOB U
aM(pOTEepHBIX IJIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAHUN U aM(OTEPHBIX THAPOKCHIOB;
HEOPraHMYECKUX COJIeH, XapaKTepU3YIOIINX UX CBONCTBA.

Pacuérbl macchl BemecTBa win 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU
00BEMY OJJHOTO M3 YYacCTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA
BEII[ECTBA) MPOJIYKTOB PEAKILMHU, €CIIM OJIHO M3 BEIIECTB MMEET mpuMecH. PerieHue mpakTuko-
OPUEHTUPOBAHHBIX 3aJJaHUI HAa CBONCTBA, COCTaB, MOJy4YeHHE U OE30MacHOE HCIOJIb30BaHHE
BYKHEHIIIMX HEOPraHWYECKUX BEUIECTB B OBITY U MPo(ecCHOHAIBHOMN IeSTeIbHOCTH YeJI0BEeKa

JlabopaTopHble 3aHATHS

JIaGoparopHas pabota Ne6 «CBoiicTBa METAJIOB U HEMETAIITIOBY.

HccnenoBanne (GU3MYECKUX M XUMHUYECKHX CBOMCTB METAUIOB M HEMeTaioB. PermieHue
9KCIEPUMEHTAJIBHBIX 33/a4 10 CBOWCTBAM XMMUYECKUM CBOMCTBAM METAJJIOB U HEMETAIUIOB, I10
pacro3HaBaHUIO U MOJTYYEHHUIO COEAMHEHUI METAJIIOB U HEMETAJIJIOB

OK 01
OK 02
OK 04

Tema 2.2.

Conep:xanue y4eOHOro Marepuasia

OK 01
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WNnentuduxarms
HEOPTaHUYECKUX
BEIIIECTB

HpaRaneCRne 3aHATUSA

[Ipaktuyeckas pabora Ne7. «KadecTBeHHBIE XHUMHUYECKHE pPEAKLUH, XapaKTepHbIC JUIs
oOHapyKEHHsI HEOPTraHUYECKUX BELIECTB (KATUOHOB U aHUOHOB)».

CocraBieHre ypaBHEHMI peakuuil oOHapy»keHus katuoHoB [-VI rpynn u aHuoHOB, B T.U. B
MOJICKYJISIPHOW U HOHHOW ¢opmax. Peakuum oOHapyXeHHUS HEOPraHMYECKHX BEIIECTB B
peabHBIX 00BEKTaX OKPYIKAIOMIEH CPebl

JlabopaTopHble 3aHATUSA

JlabopatopHas padota Ne7 «MneHTudukannsi HEOPraHUIECKUX BEIIECTBY.

Pemenue skcriepuMEeHTATBHBIX 33/1a9 10 XHMHYECKAM CBOWCTBAM METAJUIOB M HEMETAJUIOB, TI0
pacrmo3HaBaHUIO M TOJYYEHHIO COEIMHEHUN METaJJIOB U HEMEeTaIoB (B3aMMOJEHCTBHE
THJIPOKCHJIA ATIOMUHUS C PACTBOPAMH KUCIIOT U MIeN0Yei, ). IeHTHGUKAIUS HEOpraHUIeCKIX
BemecTB (katnoHOB [—VI rpymmm wim aHHMOHOB) C HWCIOJIB30BAaHUEM HX (PH3UKO-XUMHUYCCKUX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEaKIUN.

JlabGopaTopHas paboTa Ha BEIOOD:

1. JlabopatopHas padota Ne 7.1 « AHanuTnyeckue peakiuu kaTuoHoB [-VI rpynmy. [IpoBenenue
KaueCTBEHHBIX PEaKIIHi, UCTIOIh3yEeMBIX JUIsl OOHAPYIKEHUS KATHOHOB | Tpymmbl (Kayus, HaTpus,
Maruus, ammonus), Il rpymmel Ha mpumepe 6apus, I11 rpymme! — cBunIa, [V rpymnmbl — anroMuHus,
V rpymmer — xene3a (II u 1), VI rpynnel — Hukens. Onucanue HaOMI0IaeMbIX SIBICHUU H
COCTaBJIEHUE XUMUYECKUX PEaKIHil.

2. JlaboparopHass pabota Ne 7.2 «AHaTUTHYECKHE PEAKIMM aHUOHOBY». IIpoBemeHue
KaueCTBEHHBIX pPEeaKLUi, HCIOIb3yeMbIX Uil OOHapy»KeHUs aHMOHOB: KapOoHara, ¢ocdara,
cynbdarta, cynbduaa, HUTpara, xjopuaa u ap. Onucanue HabII0JaeMbIX ABJICHUHN U COCTaBIICHUE
XUMHYECKHUX PEaKIHii

OK 02
OK 04

Tema 2.3.
[IpousBoacTBo
HEOPraHUYECKHX
BEIIECTB. 3HaueHHuE
U TpUMEHEHHE B OBITY
Y Ha IIPOU3BO/ICTBE

Conep:kaHue y4eOHOro MmaTepuaja

OO0mue npeacTaBiIeHUS O MPOMBIIUICHHBIX CIOCO0aX MOJYYEHUS XMMHYECKHX BelecTB (Ha
IpUMepe MPOU3BOJCTBA aMMHUaKa, CEPHOM KUCIOTHI). YepHas W I[BETHAs METAJLTyprus.
[IpakTdeckoe MNpUMEHEHHE SJEKTPOIN3a Ul MOJMyYeHHUs IIENOYHBIX, MIEeI0YHO3EMENbHBIX
MeTalioB U amoMuHuA. CTEKIO0 M CHIMKaTHas MPOMBIIUIEHHOCTh. [IpoGiemMa oTX0O0B U
1MOOOYHBIX MPOJTYKTOB

IIpakTHYecKkne 3aHATHA

IIpaktrnyeckas padora Ne§. «Heoprannueckast XuMHsi B COBpPEMEHHOM MUPE».
Perienne mpakTHKO-OPUEHTHUPOBAHHBIX 3aJlaHUM O POJIM HEOPraHMYECKOW XUMHH B Pa3BUTHU
MEAULMHBI, CO3AaHUU HOBBIX MaTEPUAJIOB (B CTPOUTEILCTBE U JP. OTPACISIX MPOMBIIIIEHHOCTH),

OK 01
OK 07
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HOBBIX HCTOYHHUKOB JHEPruu (aJbTEpPHATHUBHBIE MCTOYHUKHU SHEPrUU) B PEIICHUH MpoOIeM
9KOJIOTHUYECKOM, SHEPreTHIeCKON 1 MUIIEBON 0€30MacHOCTH

KonTpoubHnas padora 2

CBolicTBa HEOPraHUYECKUX BEILECTB (110 pa3aemy 2)

Pasnea 3. TeopeTnyeckne 0OCHOBBI OPraHN4eCKOi XUMHUH

Tema 3.1.
Krnaccudukarmus,
CTpOeHHE

" HOMEHKJIaTypa
OpPraHn4e€CKuX BCIICCTB

Conep:xaHue y4eOHOro Marepuaja

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHUE, PAa3BUTHE U 3HAUEHUE B MTOJIyYEHUN HOBBIX
BEIIECTB M MaTepuajoB. Teopus CTpoeHHUs opraHumyeckux coeauHeHuit A.M. Bytneposa, eé
OCHOBHbIE ToJokeHUsl. CTpyKTypHble (OpMYJIBI OpraHMYECKUX BellecTB. [ omororus,
n3oMepusi. XUMHUYecKas CBSI3b B OPraHUYECKUX COCUHEHUSIX: KpaTHbIE CBS3H, G- U M-CBS3HU.
[IpencraBnenre o kiaccupuKaluyd OpraHMYEcKUX BellecTB. HoMeHkaTypa opraHH4ecKHX
COEIMHEHHUI (cucTeMaTHYecKas) W TpHUBHAJIbHbIE HAa3BaHUS BaXHEMIIUX MpeacTaBUTENeH
KJIACCOB OPTaHUYECKUX BEIIECTB

IIpakTHyeckue 3aHATHS

[Tpaktuueckas padota No9. «HomeHKIaTypa OpraHudecKUX BEIIECTBY.

O3HakoMJieHHE ¢ oOOpa3laMH OpraHMYeCKHWX BEIIeCTB M MaTepuajaMd Ha HX OCHOBE,
MOJIETMPOBAHUE  MOJIEKYJ  OpPraHMYEeCKHMX  BEIIEeCTB,  HaOMIOJeHWE UM  OINHCaHUe
JIEMOHCTPALIMOHHBIX ONBITOB IO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HarpeBaHUU
(nnaBnenue, oOyriauBaHue U ropexHue). CocTaBieHHE MOIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(dbopMynn OpraHMYECKHUX BEIIECTB OTIENbHBIX KIJIACCOB, WCIOJNb3YsS UX Ha3BaHWS IO
CUCTEeMAaTUYECKOM W TpPUBUAIBHOM HOMEHKJIAType (3TUJICH, aleTH/IeH, MNMUEpHH, (eHo,
(dbopManbaeru, yKCycHas KUCIOTa, INMIuH). PacueTsl mpocreiiei ¢popMysibl OpraHu4ecKon
MOJIEKYJIbl, UICXO/Isl U3 3JIEMEHTHOr0 cocTana (B %)

OK 01

Pa3znea 4. YriieBoaopoanbl

14

Tema 4.1.
YraeBogopoapl W UX
MPUPOJHBIE HCTOYHUKH

Conep:kanue y4yeOHOro MmaTepuasa

10

[IpenenbHbIE yIIeBOAOPOIbI (ATKaHBI): COCTaB M CTPOCHHE, TOMOJIOTHYECKU psill. MeTaH u 3TaH:
COCTaB, CTpoeHUe, (pu3Mueckue M XUMUYECKUE CBOMCTBA (peakUuy 3aMEIIeHUs U TOpeHus),
HaX0XJACHHUE B IPUPO/IC, TOTYyUYEHUE U IPUMEHEHHE

Here,[[eJ'ILHLIe YIJIeBOAOPOAbI (aJ'IKeHBI, AJIKaAUCHEI, aJ'IKI/IHBI).

ANKeHBI: COCTaB M CTpPOCHHC, TOMOJIOTHYECKHUI pAan. OTUIICH U IMPOIUJICH: COCTaB, CTPOCHUC,
(I)I/ISI/ILIGCKI/IC U XUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUS, T'AJIOTCHUPOBAHUA, THApAaTAllUN,
OKHMCJICHUA U l'IOJ'II/IMepI/BaI_II/II/I) MOJIYYCHHUC U ITPUMCHCHHC.

OK 01
OK 02
OK 04

19




Anxanauensl: Oyranuen-1,3 u merunOyranueH-1,3, XUMUYECKOE CTPOCHHUE, CBOMCTBA (peakius
MOJIMMEPHU3aLIMK), MPUMEHEHUE (U1l CHUHTE3a NPUPOAHOTO M CHUHTETUYECKOr0 KaydykKa |
PE3UHBI).

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUYECKHU psn. AIETHICH: COCTaB,
XUMHUYECKOE CTpOeHHE, (M3MYSCKUE W XUMHUYECKHE CBOWMCTBA (pEakiUu THAPUPOBAHUS,
raJlOreHUPOBAaHUS, TUJpaTallid TOPEHHs), TOJy4YeHHE UM  INPUMEHEHHE (MCTOYHHK
BBICOKOTEMITEPATYPHOTO TIJIAMEHU JJIsI CBAPKHU U PE3KU METAJUIOB)

Apomarudeckue yrieBoJopo/isl (apeHsl). beH3on u Tomyon: coctaB, CTpoeHUE, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA (PEAaKIMK T'aJJOTEHUPOBAHUS U HUTPOBAHMUS ), ITOJIyYE€HUE U IPUMEHEHHUE.
TokcuuHOCTh apeHOB (BIUsiHUE OEH30J1a Ha OpraHu3M uesoBeka). ['eHeTndeckasi CBSI3b MEXAY
YIJIEBOAOPOJaMHU, IPUHAAISKAUME K Pa3IMYHBIM KJIacCcaM.

[IpupoaHbie NCTOYHUKHU yTIIeBOAOPOAOB. [Ipupoauslii ra3 u nonytHele HedTsHBIE ra3bl. HedTh
n e€ mpoucxoxjaeHue. Crnocodbl nepepabOTKH HEPTH: MEPEeroHKa, KPEeKUHT (TePMHUYECKUH,
KaTaquThuueckuit), mnuponu3. IIpoaykrel mnepepaboTku HepTH, HX TNPUMEHEHHE B
MIPOMBIIIIJIEHHOCTHU U B ObITY. KaMeHHBIH yrosib U NpOoAyKThI €ro nepepadoTKu

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YIJIEBOJIOPOJIOB

Copep:kanue y4eOHOro MmaTepuaja

JlaGopaTopHble 3aHATHS

JlaGopaTtopHas padota Ne§ «CBoiCTBa yIIIE€BOIOPOIOBY.

TpuBnanbHas ¥ MEeXIyHAPOJHAS HOMECHKIIATYPa, XUMUYECKAE CBOWCTBA, CITOCOOBI IOTyYCHUS
yIIeBOAOPOAOB. MoJeTMpoBaHHe MOJIEKYJI M XUMHUYECKUX MPEBPAIICHUH YTIIeBOJOPOIOB (Ha
pUMepe 3TaHa, ITUICHA, alleTUJICHA | JIP.) U TaJIOTeHONIPOU3BOIHBIX. KauecTBeHHbIC peakIiu
YIIIEBOJOPOIOB PA3IMYHBIX KJIACCOB (0OecIBeYMBaHNE OPOMHOM WIIM HOJHOM BOJBI, pacTBOpa
NepMaHTaHaTa Kajiusi, B3aUMOJICHCTBUE alleTHIIEHA ¢ aMMHUAYHBIM PacTBOPOM OKCHa cepedpa
(1)), kauecTBEeHHOE OOHAPYKEHUE YTIIEPOa U BOJOPO/ia B OPraHUYECKUX BEIIECTBAX.
[Tonmyuenne STHIICHA W3 3TaHOJA B JIAOOPATOPUU M M3YUYCHHE €r0 (PU3UYECKUX M XUMHUYCCKHX
cBoiicTB. CocTaBiieHHE peaklUii MPUCOeTIMHEHUS U OKHCIEHUS Ha puMepe dTuiieHa. Perenue
pacUYeTHBIX 33]1a4 C MCIOJIb30BAHUEM INIOTHOCTH ra30B 10 BOJOPOAY M BO3IYXY

OK 02
OK 04

KonTpoabnHasi padora 3

Teopus cTpoeHHsI OpraHMYEeCKUX COSIUHEHHUH. YTIeBO10poab! (110 pa3aenam 3 u 4)

Paznen 5. Kuciiopoaoconep:kaniue opraHuvdecKne coeTnHeHust

18

Tema 5.1.
Crnuptsl. DeHon

Conep:xanue y4eOHOro Marepuasia

Hpe,[[eJ'ILHLIe OOIHOATOMHBIC CTIMPTHI (MeTaHOJ'I u 3T8.HOJ'I)I CTPOCHUC, (I)I/ISI/I‘IGCKI/IG 1 XUMHYCCKHUC
CBOMCTBA (peaKI_lI/II/I C aKTUBHBIMU MCTAJIJIaMH, TAJIOTCHOBOAOPOdAMHU, ropeHHe), IMPUMCHCHHUC.

OK 01
OK 07
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Bogopoansie cBsi3u Mexay MoJekysiamu cnuproB. dusnonoruueckoe AeMcTBHE METaHOJA U
JTaHOJa Ha OPraHU3M Y€JIOBEKa.

MHOroaTOMHBIE CIIUPTHI (ITUIICHIIIMKOIb M TIUIEPUH): CTpOCHHUE, (PU3NIECKHE U XUMUYECKHE
CBOICTBa (B3aUMOJICHICTBUME CO IIEJOYHBIMM MeETalllaMH, KadeCTBEHHAas peakuus Ha
MHOT'0aTOMHBbIE CNUPTHI). PU3NONIOrMUECKOe JIEHCTBUE HA OpraHu3M denoBeka. [IpumeHenue
[JIMLIEPUHA U STHIICHTJIUKOJIS.

®enon. CTpoeHHE MOJEKYJbI, (U3MUYSCKUE W XUMHUYECKHE CBOWCTBA (eHona. TOKCHYHOCTH
(deHona, ero GU3MOJOTHYECKOE JACUCTBUE HA OpraHu3M uesnoBeka. [Ipumenenue penomna

Tema 5.2.
ANbIEernuabl.

KapGoHOBBIE KHCIIOTHI.

Crnoxubie 3¢upbl

Conep:xxanue yueOHOro Marepuasa

Anpaeruipl U KeTOHBI ((hopMasbaeTuj, aneTaabIeTull, aleToOH): CTpOoeHue, (PU3UYecKue u
XUMUYECKUE CBOWCTBA (pEaklUM OKUCIEHUS U BOCCTAHOBJICHUS, KauE€CTBEHHBIC PEAKIIUH),
MOJTyYeHHEe U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KHCJIOTHI (MypaBbHMHAs W YKCYCHas KHCIIOTHI):
CTpoeHHe, (uU3MUeCKHe M XHMHUYECKHe CBOWCTBa (0O0IIMe CBOWCTBA KHCIOT, peaKIus
sTepudUKaIKK), TOTydyeHne U mnpuMeHeHue. CTeapuHOBass W OJEMHOBAas KHCIOTHI Kak
MPEACTABUTENH BBICIITUX KApOOHOBBIX KHUCIOT. Mbla KaK COJM BBICITUX KapOOHOBBIX KUCIIOT, UX
MOIOIIEE IECHCTBHE.

CrnoxHble 3(pUphl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['HApOIN3 CH0XKHBIX APUpOB. XKupsl.
I'maponus xupos. [IpuMenenue xupoB. bruosornyeckas posab )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VrieBobl

Copep:kaHue y4eOHOI0 MaTepuaja

VYTIeBoJpl: COCTaB, KIACCHU(HKAIMS YIIIEBOJAOB (MOHO-, U- W ToJMcaxapuipl). [roko3a —
MPOCTEUIITNI MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (U3NYECKUE U XMUMHUYCCKUE
CBOWCTBA TJIOKO3bI (B3amMojeiicTBue ¢ ruapokcuaoM memu (I1), okucieHre aMMHaYHBIM
pactBopoM okcuza cepedpa (I), BocctaHoBieHHE, OpOKEHHUE TITFOKO3bI), HAX0XKICHHUE B IIPUPOJIC,
MPUMEHEHHE TJFOKO3bl, OMOJIOTHYECKas POJIb B JKU3HEICSITEIBHOCTH OpraHM3Ma 4YeJOBeKa.
dotocunTe3. PpyKTO3a KAK U30MEP TITFOKO3HI.

Jlucaxapuupl:  caxapo3a, MayibTo3a. BocCTaHaBIMBAIOIIME W  HEBOCCTAHABIIMBAIOIINE
nucaxapuibl. ['uaponns qucaxapupoB. HaxoxkieHue B Ipupoje U MPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, TJIIMKOTeH U Lesutono3a. CTpoeHHe MakKpOMOJEKYyN Kpaxmana,
TJIMKOTeHa M IeJuTono3bl. dusndeckue CBOWCTBAa Kpaxmala W LEJUTION03bl. XUMHUYECKUE
CBOICTBa KpaxMmaia: THUIPOJIM3, KA4eCTBEHHAs peakius ¢ HOoJ0M. XHMHUYECKHE CBOHCTBA
LEJUTIONIO3BI: THAPOIIU3, MOTy4YeHHE Y3PUPOB 1HeIUTHoN03bl. [ToHsITHE 00 HCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN MIENK)

OK 01
OK 02
OK 04

Tema 5.4.

Conep:xxanue y4eOHOro Marepuasa

OK 01
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DUBNKO-XUMHYECKIE
CBOMCTBaA
KHUCJIOPOAO0COIEPHKALIUX
OPraHUYeCKHUX
COCIMHCHUH

HpaRaneCRne 3aHATUSA

[Ipaktuyeckas pabora NelO.
COCIUHCHUIY.

TpuBuanbHas 1 MEeXIyHApOJHAS HOMEHKIATYPa, XUMUYECKAE CBOWCTBA, CIIOCOOBI MOIy4YEHUS
CIUPTOB U (peHOIIOB, KAPOOHOBBIX KUCIOT U 3()UPOB, alIbACTHIOB U KeTOHOB. COCTaBJICHUE CXeM
peaknmii (B TOM YHCIE IO NPEUIOKEHHBIM IEMOYKaM MPEBPAICHHI), XapaKTePH3yIOIUX
XMMHYECKHE CBOMCTBA KUCIOPOIOCOIEPIKAINUX OPTraHUYECKUX COSMHEHHH

«HomeHnknaTypa KHCIOPOJOCOJEPKAIIUX OPraHUYECKUX

[IpakTnueckas padora Nell. «Xumuueckue u QU3NUECKHE CBOICTBA KHCIOPOIOCOAEPKAIINX
OpPraHUYECKUX COCIUHEHUSI.

[IpoBenenue, HaOmoneHHWE M ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KaueCTBEHHbIE PEaKIMU OJHOATOMHBIX CHUPTOB (OKUCIEeHHE d3TaHoja okcuaoM meau (I1)),
MHOT0aTOMHBIX CIIUPTOB (B3auMoelcTBue raulepuHa ¢ ruapokcuaom meau (II)), anpaeruaos
(okucneHue aMMHUadyHbIM pacTBopoM okcujga cepeOpa(l) u rugpoxcuaom menu (1),
B3aUMO/ICHCTBUE KpaxMala ¢ H0JIOM), U3yUE€HHE CBOICTB pacTBOpPa YKCYCHOM KUCIIOTHI.
[IpakTyeckoe  NpUMEHEHHME  OTWICHIVIMKOJSA,  IimuepuHa, ¢enona. [IpumeHenue
(dbopManbaeruaa, aneTaapieruia, YKCyCHOM KUCIOThI. Pelenre skcrepruMeHTalbHbIX 3a7a4 10
U3YYEHUI0 PU3UKO-XMMHUYECKHX CBOMCTB KMCIOPOAOCOAEP KALINX OPTaHUYECKUX COeTMHEHUN

OK 02
OK 04

Pa3znea 6. A3oTocoaep:xamme opraHuyecKkue coeMHeHmnst

Tema 6.1.
AMWHEL
AMWHOKHCIIOTHI.
benkn

Copep:kaHue y4eOHOI0 MaTepuaJja

AMWHBI: METUJIAMUH — TIPOCTEUIITNI MPECTaBUTEIh AMHUHOB: COCTaB, XMMHYECKOE CTPOCHHUE,
(br3UYecKre U XMMUYECKUE CBOMCTBA, HAXOXKCHUE B MPUPO/IE.

AMHMHOKHUCIIOTH KaK aM(oTepHbIE OpraHMYecKue coenuHeHHs. DU3NYECKHe W XUMHYECCKUE
CBOMCTBAa aMHHOKHUCJIOT (Ha MpuUMEpe TJHWIMHA). buojornueckoe 3HAYCHHE AMHHOKHUCIIOT.
IlenTnael.

benku xak npupoanHsie monuMmepbl. [lepBudHas, BTOpUYHAS W TPETHYHAS CTPYKTypa OEIKOB.
XUMHYECKUE CBOMCTBA OEIKOB: THIPOJIN3, ACHATYypalus, KaYeCTBEHHbIE peakluy Ha OeIKu

IlpakTHyecKkue 3aHATHSA

[IpakTuueckas padbora Nel2. «CBoiCTBa a30TOCOEPKAIINX OPraHUUECKUX COSAMHEHUI».
Ou3nyecKkue W XUMHYECKHE CBOMCTBA aMHHOB (peaklUMud C KUCIOTaMH U TOpEHHs) U
aMUHOKHCIIOT (Ha mpuMepe riuiuHa). Habnronenue u onrcanue 1eMOHCTPAIMOHHBIX OIBITOB:
JIeHaTypalys OSJIKOB NMPU HArpeBaHHUH, I[BETHBIE PEAKIINH OEIKOB

OK 01
OK 02
OK 04

Pasznen 7. BbICOKOMOJIEKY/ISIPHbIE COeIMHEHUS

N

Tema 7.1.
IInacTMaccel.

Conep:xanue y4eOHOro Marepuasia

N

IIpakTHYecKHe 3aHATHA

OK 01
OK 02
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Kayuyxu. Bonokna

[Ipaktuyeckas pabora Nel3. «CuHTe3, aHaNM3 W KIaCCU(HUKAIMS BBICOKOMOJIEKYISPHBIX
COCIMHEHUI»

OCHOBHBIC TIOHATHSI XHMHH BBICOKOMOJICKYJISIDHBIX COEAMHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJIMMEpPU3aLUU, CPEeAHssl MojeKylspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSAMHEHHUH — MTOJIMMEPHU3aLUs ¥ TOJTUKOH ICHCAITHSI.
O3nakomiieHHE ¢ 00pa3laMu MPHUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KayYyKOB:
TUTacTMacChl (MOJIMATUIICH, TTOJUITPONHIICH, MOTUBHHUIXIOPH]I, MTOJUCTUPOI); HATYPAJIbHBIN U
CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH, XJIOPONPEHOBHI W H30IMPEHOBHIN); BOJOKHA
(HaTypanpHble (XJIOMOK, HIEPCTh, IIENK), HWCKYCCTBEHHbIE (AlleTaTHOE BOJOKHO, BHCKO3a),
CHHTETHYECKHE (KaIPOH M JIABCaH)

[IpakTnueckas pabota Nel4. «I'eHermyeckass CBsI3b MEXJIy KiaccaMd OpPraHHYECKHX
COCITUHEHUI.

Pemrenne nenodek npeBpalleHH HAa TE€HETHYECKYHO CBSI3b MEXAY KIACCaMU OpPraHWYECKHUX
COCIMHEHHMI C COCTaBJIICHHEM HAa3BaHUM OPraHMYECKHX COCIMHEHHWW IO TPUBUAJIBHOM WIH
MEXIYHAPOJHON CHUCTEMAaTUYECKO HOMEHKIAType. Pellienne pacyeTHbIX 3a7a4 M0 YPaBHEHUAM
pEeaKLMii C yYaCTHEM OPraHUYECKHUX BEUIECTB

OK 04

KonTposbHasi padora 4

CTpyKTypa M CBOMCTBA OPraHMYECKUX BEMIECTB (10 pazzaenam S5-7)

IIpodeccuonanbHo opu

eHTHPOBaHHOE cojiep:KaHue (co/iep:KaHue MPUKJIATHOTO MOTYJIs1)

48

Paznea 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJIOBEKA

12

Tema 8.1.
Opranndeckue BemecTa
B JKU3HEIEITSIBbHOCTHU
yeJIoBeKa.
[IpousBoacTBo u
MIPUMEHEHHE
OpPraHUYECKUX BEIIECCTB B
MIPOMBIIIIICHHOCTH

Copep:kaHue y4eOHOro marepuasa

IIpaBuna skoIOrMYecKy LENecO00OpPa3HOro MOBEAECHUS B OBbITY U TPYJOBOH JEATEIBHOCTH B
LEIsIX COXPAaHEHHs CBOErO 3J0pPOBbsl M OKpYXKAalolled IPUPONHOM Cpenbl, OINAaCHOCTb
BO3JICHCTBUS HAa JKUBBIE OpPraHM3Mbl OpPraHUYECKUX BEIIECTB OTACIBHBIX KJIACCOB
(yrieBoropo/ibl, CHUPTHL, (EHOJIBL, XJIOPOPraHUYECKUE NPOU3BOJHBIC, AlbIETHABI U 1p.),
IIOKa3aTenb NPEAeIbHO TOIYCTUMON KOHLIEHTPALUU U €T0 UCII0JIb30BaHUE.

buooprannueckue coenunenus. [Ipumenenue u 6uonoruyeckas poisib yrieBoaoB. OKucieHue
YIJI€BOJOB — UCTOUYHUK 3HEPrUM KMBBIX OpraHu3zmMoB. O0iacTu NpUMEHEHUS aMHUHOKUCIIOT.
IIpeBpaiieHus OenkoB nuiy B opranusme. buonornueckue GpyHkiuun 6enkoB. buonoruueckue
¢byHKUIMU XUpoB. Poib OpraHnyeckoit XUMUM B pellieHUH Npo0sieM MUILEBOH 6e30I1aCHOCTH.
HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHHue. CTpoenue HykineoTn0B. CocTaB HyKJIEHHOBBIX
kucinoT (JAHK, PHK). Poib HyKJIEHHOBBIX KUCIIOT B XKU3HECSTEIbHOCTH OPraHU3MOB

IIpakTHYecKkne 3aHATHA

IIpaktnyeckas pabGora Nel5. «IIpou3BoAcTBO M MpHUMEHEHHE OPraHMYECKUX BEIIECTB B

OK 01
OK 02
OK 04
OK 07
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IIPOMBIILITICHHOCTU.

[IpousBoacTBO MeTaHona, nepepadorka HedTH. [loTMAITHIIEH KaK KPYTHOTOHHAKHBIN MPOIYKT
XUMHYECKOTO NMpOU3BOACTBA. IIpumenenue stuiieHa. [Ipon3BoACTBO U IPUMEHEHHE KayyyKa U
pe3uHbl. CHHTETHYECKHE M MCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHHUE, cBoMcTBa. [IpakTnueckoe
WCIOJIb30BaHNE BOJOKOH. CHHTETHYECKUE TUICHKH: W30JIALHUS ISl IPOBOJIOB, MEMOpaHbI ISt
OIPECHEHMSI BOJbI, 3AILUTHBIEC TUIEHKU JJI1 aBTOMOOUIIEH, MIaCThIPU, XUPYPIUUECKUE TOBS3KH.
HoBble TeXHOJIOTMH JAJIBHEMIIET0 COBEPLIICHCTBOBAHMSI IIOJMMEPHBIX MAaTEPHAJIOB

Tema 8.2.

XuMuyeckme
TEXHOJIOTHU

B TOBCETHEBHOM
u  1npodeccuoHaIbHOM
JEeITEILHOCTH YeJIoBeKa

Conep:xxanue yueOHOro Marepuaja

Ponp xuMum B oOeCrieYeHHHM SKOJOTUYECKOW, SHEPreTHMUECKOW W MHUIEeBOM Oe30MacHOCTH,
pPa3BUTUU  MEAMIIMHBI, CO3JaHMM HOBBIX MaTepuayioB (B  3aBUCHMOCTH OT BHJA
poeCCHOHAIBHON JIeATETHOCTH ), HOBBIX MCTOYHUKOB SHEPTUH (AJIbT€PHATUBHBIC HCTOYHUKHU
sHeprum). [loHsTHE O HAyYHBIX METOJAaX IIO3HAHMS BEIIECTB M XHUMHUYECKHUX PEaKIIUM.
[IpencraBnenuss 06 OOMMUX HAYYHBIX MPHUHIUIIAX MPOMBIIIJIEHHOTO TOJYYECHHs] BOKHEUIIINX
BeIEeCTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIIOTHI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MATEPHAIOB M XUMUUYECKUX PEAKIINI: XUMHUSI U 3[TOPOBHE UEITOBEKA:
nmpaBujia OE30MacHOTO HCIOJIB30BAHMS JIEKAPCTBEHHBIX TIPEMAapaToB, OBITOBOM XUMHUU B
TTOBCETHEBHOM KHU3HH. BBITOBasi XuMHUUecKasi TpaMOTHOCTD

IIpakTHYeckue 3aHATHS

[Ipaktnueckas padbora Nel6. «IIpuMeHEHHE XUMHYECKUX BEIIECTB U TEXHOJOTHH C y4ETOM
Oymymiei mpohecCHOHATBHOU IEeATETLHOCTH.

Pemenune keiic-3aad 1mo Temam: MHILEBBIE MPOIYKThI, OCHOBBI PAllMOHAIBLHOTO MHUTAHUS,
BOKHEHIIIME CTPOUTENIbHBIE M KOHCTPYKIMOHHBIE MaTepuajbl, CEIbCKOXO3SHCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMuKa, MaTephalibl JUIsl 3JCKTPOHUKH, HaHOMAaTepuabl,
TEKCTUJIbHBIE BOJIOKHA, HCTOYHHKU SHEPTrUU, OPraHUYECKWE M MHHEpalbHble YAO0OpeHwus,
JIEKapCTBEHHbIE U KOCMETHYECKHE Mpenapathl, ObITOBas XUMUS, MaTepUalbl U3 UCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

3amura: [lpencraBneHue pe3ynbTaToB pelieHHs Kedc-3aad B (QopMe MUHH-IOKIana
(momyckaercs MCMOJIb30BaHKE TpaUYecKNX U MPE3CHTAIMOHHBIX MaTEPHAIIOB)

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

Paznen 9. UcciienoBanue 1 XuMH4YeCKHid aHAIHU3 00beKTOB Onocdepnl U TexHochepbl

36

Tema 9.1.1.
OcHoBBI  Ta0OpaTOpHOU
MIPAKTUKU

Conep:xanue y4eOHOro Marepuasia

JlabopaTopHble 3aHATHS

B JIaGoparophas pabota Ne9.1.1 «OcHOBBI 1a00paTOPHOI MPAKTUKMY.

OK 01
IIK...
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npodecCuoHaTbHBIX
nabopaTopusx

JlabopaTopHasi TOCyAa W XHMHYECKHE peakTuBbl. OCHOBHBIC JIAOOpATOPHBIC OIEpPAIHH.
JlabopatopHoe obopymoBaHue. TexHHKa OE30MACHOCTH W MpaBWiIa padOThl (TOBEICHUS) B
naboparopuu

HpaRTuquRne 3aHATUSA

[IpakTnueckass pabora Nel7.1.1 «DkcnepumeHTanbHas XUMMSI: pacyeThbl, aHaIU3 AAHHBIX U
IIPEJICTaBICHHUE PE3YIITATOB.

BrInonHeHne THIIOBBIX pacdyeTOB MO TEMATHKE SKCIEPUMEHTA (BBIXO/ MPOTYKTa PEaKIIuH, Macca
HaBeCKH, 00beM pacTtBoputensi). OOpaboTka JaHHBIX, aHAJIU3 U OIEHKAa WX JIOCTOBEPHOCTHU
(BBIYMICTICHHE  CpPETHETr0  3HAUeHHs]  OKCIIEPUMEHTANBHBIX  JIaHHBIX,  I[OTPEITHOCTH).
[IpencraBienue pe3yiabTaToB SKCIEpUMEHTa B pa3nuuHOM ¢opme (Tabmuia, rpaduk, OTUeT,
JIOKJIaJ, TPE3eHTaIu)

Tema 9.1.2.
XUMHUYECKUN aHaJIn3
po0 BOJIBI

Conep:kanue yuyeOHOro marepuaja

Knaccudukanus mpo6 BoabI 0 BUAY U HA3HAYEHUIO, UCXO/ISI U3 €€ XMMHYECKOTO COCTaBa.
OpraHonenTH4eckre CBOMCTBA (3amax, MpPO3pavyHOCTb, IBETHOCTb, MYTHOCTb) BOJBbI.
KucnotHocTs u menouHocTs Bosbl. pH cpenpl u MeTonbl ee onpeneneHus. JKecTKOCTh BOABI U
MeTobl ee onpeneneHuss. CylHOCTh METOIa TUTPOBAHUS.

Bupl xecTkocTH BObI (BpeMEHHAs M TOCTOsTHHAS). JKECTKOCTh BOJIBI KaK MPUYMHA BHITIAACHHS
0CaJIKOB WJIM 00pa30BaHUs COJICOTIOKEHHUN, UMEIOIIUX MECTO B OBITY M Ha MMPOU3BOICTRBE.
CocTtaB coJieil, BBI3BIBAIOIINX KECTKOCTh BOJABl. XHWMHUYECKHE TMPOIECCHI, YCTPaHSAIOUINE
JKECTKOCTh BOJIbI. YPaBHEHHS XHMHYECKUX pEaKIHi, WITIOCTPUPYIOMINX IPOIECCHI,
MIPOMCXOAIINE TPH YCTPAHCHUU JKECTKOCTH. Y CTpaHEHHE BPEMEHHOM JKECTKOCTH OBITOBBIMH U
XUMHUYECKUMH criocobamu. CriocoObl yCTpaHEeHUsI TOCTOSTHHOM JKECTKOCTH

IIpakTHYeckue 3aHATHS

[IpakTrueckas padora Nel7.1.2 «KoHIeHTpamusi paCTBOPOBY.

CriocoObl BBIp@KEHHSI KOHIIEHTpAIlMM PAacTBOPOB: MAaccoBasi JOJS PAaCTBOPEHHOIO BEIEeCTBa,
MOJISIpHAsl ¥ MOJISTTbHAS KOHLIeHTpauuu. Tutp pacteopa. Pernenne npakTuKo-opueHTHPOBAHHBIX
TEOPETUUECKUX 3aJJaHUI Ha pacyeT KOHICHTpAIUil 3arpsA3HSIOMIMX BEIIECTB U UX CPaBHEHHE C
npenenbHo gonyctuMbiMu KoHIeHTparusamu (IT1K)

JlaGopaTopHble 3aHATHS

JIaGoparopHas pabota Ne9.1.2 «MccnenoBanue XMMUYECKOTO COCTaBa MPOO BOBI.
JIaGoparopHas paboTa Ha BBIOOD:

1. JTaboparopHas padota Ne9.1.2.1 «OuncTka BoJbI OT 3arpsi3HeHUi». Vcrnonb30BaHne METO0B
(GWIbTPOBaHUS M aJICOPOLIMU ISl OTJENICHHsI 3arpsI3HeHUH B MccieyeMoid mpode Bojibl. Beibop

OK 01
OK 02
OK 07
IIK...
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METO/1a OYMCTKH B 3aBUCUMOCTH OT BHJa 3arpsi3HeHus. CpaBHeHHE Y(h(HEKTUBHOCTH PA3IMIHBIX
METOJIOB OYHCTKH BOJBI B Pa3HBIX YCIOBUAX (B JabopaTopuu, B JOMAIIHUX W TIOJEBBIX
YCIIOBUSIX).

2. JIaboparopnas pabora Ne9.1.2.2 «Onpenencare pH Boabl u ee kucnotHocTn». OnpeeneHue
pH cpeapl ¢ MOMOIIBI0 YHHBEPCATHHOIO HWHAWKATOPA. VICHoNb30BaHWE THUTPOBAHUS IS
orpenesieHus] KUCIoTHOCTH. OmpeneneHne oOIIeH KUCIOTHOCTH BOBI, pacdeT CBOOOTHON
kuciaoTHocTH. OrmpeneneHue oOmeld U cBoOOJHON mienouyHOoCcTH. CocTaBi€HHME YypaBHEHUN
peakiui, MPOTEKAOIIMX TIPH OINPEACICHHH KHUCIOTHOCTH/ MICIIOYHOCTH TIPOO  BOJIBL
YcTaHOBIIEHUE CITOCOOOB HCITOJIB30BAHUS MCCIICIOBAHHBIX MPOO BOJBI B JKU3HEICATEIIBHOCTH
YeJI0OBeKa, Ha OCHOBE IMOTYUYCHHBIX JAHHBIX O COCTaBE.

3. Jlabopatopnas padota Ne9.1.2.3 «Onpezenenne >keCTKOCTH BOJIbI U CIIOCOOBI €€ yCTPaHESHUSD.
CriocoOBI yCTpaHEHHS BCEX BHUJIOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH KECTKOCTH.
Pemenue skcrieprMeHTanbHOM 3aa4d HAa BBISBICHHE BPEMEHHOM M MOCTOSTHHOM JKECTKOCTH
Bojibl. OIICHKA BEPOSITHOCTH YCTPAHEHHUS BCEX BHJIOB )KECTKOCTH B JIOMAITHHUX YCIIOBHSIX

Tema 9.1.3.
XUMUYECKUH KOHTPOJIb
KauecTBa MIPOJIyKTOB
MTATAHUS

Conep:kanue yuyeOHOro marepuasa

KadecTBeHHBIN XMMHYECKHUH COCTaB MPOAYKTOB TNuTaHus. BemectBa, damscudumnmpyromme
MPOAYKTHl TMHUTAHWS, W BELIECTBA, 3arpsA3HAONME NPOAYKThl nuTaHusa. OmnpeneneHue
3arpsA3HAIOIIAX XUMUYECKHX BEIIECTB B MPOAYKTaX MUTAHUS, ONPENEICHUE BEIIECTB, HE
3as1BJCHHBIX B COCTaBE NMPOAYKTOB MMUTAHUSI.

IIpakTHYeckue 3aHATHS

[IpakTtnueckas pabora Nel7.1.3 «OpraHuveckue W HEOPraHWYECKHE BEIIECTBA, BXOAIINE B
COCTaB MPOYKTOB MUTAHUSY.

Omnpenenenue coctaBa OMIOA Ha COJEp)KaHUE MaKpo U MHKPOIEMEHTOB. M3yueHue
MIpeIJIOKEHHBIX MpenoiaBaTesieM 0t/ Ha MpeIMeT XUMHUYECKOT0 COCTaBa, OMpe/iesieHue J10J1el
OT CYyTOYHOW HOPMBI MAKpO U MUKPODJIEMEHTOB B YKa3aHHOM OJII0/I€.

Pemenmne npakTUKO-OpUEHTHPOBAHHBIX 33/1a4 MO KYJIMHAPHOW TEMATHKE Pa3IMYHbIX TUIIOB

JlaGopaTopHble 3aHATHS

JIaGoparopHas pabota Ne9.1.3 «MccnenoBaHue XMMUYECKOTO COCTaBa MPOAYKTOB MUTAHUS».
JlaGopaTopHas paboTa Ha BEIOOD:

1. JlaGopatopnas pabGora Ne9.1.3.1 «OOHapyxeHHE HHUTPATOB B MPOIYKTaX MHTAHUS.
HccnenoBanne MarepualoB IOJTYKOJIMYECTBEHHBIM METOJIOM ONPEIEIICHUsS HUTPAaTOB C
UCIOJIb30BaHUEM T (EeHUTIaMHUHA (KOPHEIUIOIbI OBOIIEH, IMCThs M KOUEePbDKKA KallyCThl, TJI0]IbI

OK 01
OK 02
OK 07
IIK...
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GpyKTOB). AHANMM3 YpOBHS 3arpsA3HEHUsS HUTpAaTaMU [0 HWHTCHCUBHOCTH OKpAIIMBaHHUS
MIPOYKTOB PEAKITUH.

2. JlabGopatopHas pabora Ne9.1.3.2 «MccnemoBaHwe TpPOAYKTOB THUTAHWS HA HAJTUYHC
yriaeBofoBy». lccienoBaHne MOJOYHBIX MPOAYKTOB Ha HaiW4me Kpaxmaina. MccnemoBanme
IIPOAYKTOB Ha HAJIMYUC I''TFOKO3bI

Tema 9.1.4.
XUMHUYECKUN
po0 MOYBHI

aHaJIn3

Conep:xanue yueOHOro MaTepuaja

Knaccmbmcam/m Imo4yB 1Mo BHUAY H©W HA3HAYCHUIO, HCXOOAd K3 XHUMHUYCCKOro COCTaBa.
WNnentuduxarus npoObl MOYBBI MO €€ XMMHUYECKOMY COCTaBy, ONKMCAaHUE BO3MOXKHOCTEH ee
npuMeHeHus. TpeOoBaHHMA K KadyecTBY TIIOYBBI pa3MYHOro HasHaueHus. OnuncaHue
0COOEHHOCTEH HCI0JIb30BAHUS MOYB B 3aBUCUMOCTH OT THUIIOB, CIIOCOOBI YJIyUII€HHs KayecTBa
II0YB B 3aBUCHUMOCTH OT Ha3HAYCHUS.

O06acTu UCTIOB30BAHMS OPTAHUYECKUX YI0OPEHUH B 3aBUCUMOCTH OT Ka4ECTBEHHOT'O COCTaBa.
Onucanue OpraHn4eckux yAoOpeHui U ux NpUMEHEeHHEe B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
pa3sHOBUIHOCTH

IIpakTHyeckue 3aHATHS

[Ipaktnueckass pabora Nel7.1.4. «CocraB, Ha3HAaYeHHWE W TPUMEHEHHE MHHEPATbHBIX
YAOOpEHUIN.

Ob6nacty HazHaueHUs (MPUMEHEHHMsI) MOYBBI, UCXOJs M3 KAYECTBEHHOI'O M KOJIMYECTBEHHOIO
cocTaBa. AHajM3 HOPMAaTUBHOM NOKyMeHTaluu. Polb HeOpraHMYecKUX BEIIECTB B KayeCcTBE
MHUHEPAJTBHBIX yIOOpeHui, yiydmureiaeld mouBbl. COCTaB MHHEPAIBHBIX YAOOPEHHH U WX
MIPUMEHEHHE B 3aBHCUMOCTH OT COCTaBa MOYBBI M €€ Pa3HOBHIHOCTHU. B3anmmocBs3b cocTaBa
yI00pEeHMil ¥ UX BJIMSIHMS Ha BET€TaTHBHbBIC CBOMCTBA U IJIOJIOHOIIIEHIE PACTEHHI

JlaGopaTopHble 3aHATHS

JlaGopaTopHas padorta Ne9.1.4 «MccnenoBanne XMMHUYECKOTO COCTaBa POO MOYBBI».
JlaGopaTopHas paboTa Ha BEIOOD:

1. JlaGopatopHas pabora Ne9.1.4.1 «OOHapyxeHHE HEOPraHWYECKHUX MpHUMeced B Mpolaxy.
[IpuroTtorienue mpoObI MOYBKI ISl HCCIEA0BAHUS KUCIOTHOCTH/IETOYHOCTH, HEOPraHUIECKUX
3arps3HeHuil. OOHapyeHue XJopuA- U cyinb(ar-uoHoB B mpode mousbl. (CocTaBiieHUe
ypaBHEeHU peakiuii oOHapyxeHus. CpaBHEHHE MOJNyYEHHBIX MOKazaTeie ¢ HOPMATUBHBIMU
(cTipaBOYHBIMU) 3HAUCHHUSMHU.

2. JlabopatopHas pabota Ne9.1.4.2 «Onpenenenrie pH BoIHOM BBITSKKH TOYBBI, €€ KUCJIOTHOCTU
U IENOYHOCTHY. MccaenoBanue BOAHBIX BBITSIKEK 00pa3lioB TOTOBBIX MOUYBEHHBIX cMecel (s
pa3HbIX THNOB pacteHuit). Onpenenenre pH MoYBkI ¢ HCTONB30BaHHEM WHAUKATOPOB. O1eHKa

OK 01
OK 02
OK 07
IIK...
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TUIIOB TIOYB B MPEJICTABICHHBIX 00pa3nax (CHILHOKHUCIIAS, KUCIast, C1ab0KuCast, HeUTpaibHas,
1IeJI0YHAas)

Tema 9.1.5. Conep:xanue yueOHOro Marepuasa 10 OK 01
Uccnenosanne 00bEKTOB| Y yeGHO-HCCIE0BATENBCKHIL MPOEKT B 001acTh UcCieoBanms 00beKTOB Onochepsl. O030p TeM OK 02
brochepst y4e0HO-UCCIIEJ0BATEIbCKUX TPOEKTOB. AJITOPUTM BBINIOJIHEHUS TpoekTa. OmnpeneneHue > OK 04
npobaemMbl uccienoBanus. MeToabl TIOMCKa, aHaiun3a U 00paboTku MH(GOPMAIMH O TIPOEKTE B OK 07
pPa3IUYHBIX HCTOYHUKAX IIK...
IIpakTnyeckune 3aHATHS
[Ipaktuueckass pabora Nel7.1.5. «HccnenoBanme o00OBeKTOB Ouochepsl ¢ ydeTom
PO eCCUOHAIBHON HAMPABICHHOCTHY
O6ocHOBaHME aKTyaJIbHOCTH BbIOpaHHOW TeMbl. BbisiBIeHHe npobieMbl uccienoBanus. Beioop 4
00BEKTOB U METOJIOB HcclieqoBanus. [locTtanoBka 1ieneit u 3amad ucciaeaoBanus. OnpeeneHne
mpoayKTa uccienoBanus. OnpeeieHue dTarmoB ¥ COCTABICHUE TIaHA NCCIICOBAHMS.
3amuTa npoekrta: [IpencraBieHue pe3ysbTaTOB BBINOTHEHUS Y4€OHO-MCCIIEIOBATEIHCKUX
MIPOEKTOB (BBICTYIICHUE C TIPE3EHTAIIEH )
JlaGopaTopHble 3aHATHSA
JlaGopatopHas pabota Ne9.1.5 «MccnemoBanuwe mNpemIoKEHHOTO OOBEKTa HAa KHUCIOTHOCTD,
LIEJIOYHOCTh, XUMUUECKUI COCTaB (3arpsiI3HUTENN, MAaKPO- U MUKPOIJIEMEHTHI)». 4
O6paboTka pe3ynbTaToB HccienoBanus. OneHKa KauecTBa MCCIECAyeMOro o0beKTa, UCXOIs U3
PE3yNbTaTOB XUMHUYECKOTO aHaJIN3a
IIpomexyTouHas aTTecTanus N0 JUCHUILINHE (IK3aMEH)
Bcero 144
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3. YCJII0OBUA PEAJIM3ALIUA IMPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM TUCIUAILIVHBI

3.1. TpeGoBanusi K MHHMMAJIBbHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4eHHI0

Jlist peanuzanuy nporpaMMbl JUCHMIUIMHBI AOJDKHBI OBITh MPETYyCMOTPEHBI
CJIEIYIOLIUE CTIECMATIbHBIE TOMEIICHUS: YUECOHbI KaOMHET XUMUU W/ WK y4eOHOU
XUMUYECKOU Tab0paTopuHu.

O¢ddextuBHoCcTh mpenogaBaHus — 00HE00pa30BATEIBHON  JUCHUIUIUHBI
«XUMHS» 3aBUCUT OT HAJIMYUS COOTBETCTBYIOIIETO MAaTE€pPHAIbHO-TEXHUYECKOTO
OCHAILIEHUA. DTO O0BACHAETCS OCOOCHHOCTSMU JHUCLMIUIMHBI, B MIEPBYIO OYEpE/b,
e€ DSKCHEePUMEHTAJIbHBIM XapaKTepoM, ULIUPOKUM CIEKTPOM NpPUMEHEHHUS |
NPAKTUYECKON  3HAYMMOCTBIO.  PexkoMeHJyemMoe  MaTepualibHO-TEXHUYECKOE
oOecrieueHue KaOuWHETa XMMHM © XUMHUYECKOM JlabopaTopuM  BKJIOYAET:
CHEIUATU3UPOBAHHY IO MEOEIb U CUCTEMbI XpPaHEHHU S, TEXHUYECKHE U IJICKTPOHHbIE
cpeacTBa  OOyuyeHHs, JEMOHCTPAallMOHHbIE  Y4YeOHO-HAIJISIAHbIE — 1ocoOus,
JE€MOHCTPALlMOHHOE 000pyJI0oBaHUE U NPUOOpPHI, JaOOPATOPHO-TEXHOIOTMYECKOEe
o0opyioBaHUE, J1TA0OOPATOPHYIO XUMHUYECKYIO MOCYyly, Mojenu (o0beMHbIE U
IUIOCKUE), HaTypajibHble OOBEKThl (KOJJIEKLUMH, XUMHUYECKHE PEaKTHUBBI),

obopyoBaHue JTaOOPAHTCKOM.

CrnenuajJn3upoBaHHasi MeOesib M CHCTEMbI XpaAHEHUS
1 | Cron mabopaTOpHBIN IEMOHCTPAITMOHHBIHN (C 3aIIUTHBIM, XMMOCTOHKUM U TEPMOCTOUKUM
MIOKPBITUEM, PAKOBUHOM, ITOJIBOAKON U OTBEIEHUEM BOJIbl, CAHTEXHUKOM, AIIEKTPUIECKIMU
pO3eTKaMu, aBTOMaTaMu aBapUMHOTO OTKIIOYCHHSI TOKA)
2 | Cros 1abopaToOpHBINA IEMOHCTPAIIMOHHBIN ¢ HAJICTPOUKOM (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPBITHEM)
3 | Cron yueHuyeckuil 1abOpaTOpHBIN, pErylIupyeMblii 1O BbICOTE€ (C 3alIUTHBIM,
XUMOCTOMKUM U TEPMOCTONKUM MOKPBHITUEM, PAKOBHHON, OOPTUKOM IO HApY>KHOMY Kparo,
MIOJIBOJIKOM ¥ OTBEJICHUEM BOJIbI, U CAHTEXHUKOW)/CTON yUeHUYECKUH, PEryIUPYyEMBIN 110
BbICOTE (MpruoOpeTaeTcsi TOIBKO MPU HAIMYUH CIIEUAIBHOTO JJA00paTOPHOTO OCTPOBHOTO
CTOJA) (10 KoIUuiecmsy 00y4arouuxcs)
4 | Ctyn yueHU4ecKui (no konuuecmay 06yyaouuxcs)
Orserymurens
6 | Hdocka knaccHasi/PenbcoBas cuctema ¢ KITacCHOM M HHTEPaKTUBHOM JOCKOH (ITporpaMMHOE
o0ecriedeHne, MPOEKTOpP, KPeIJICHUs B  KOMIUIEKTE)/MHTEPAKTUBHOM  IMaHENbIo
(mporpaMmMHoOe o0ecrieyeHne B KOMILIEKTE)
7 | Cton ¢ smMKaMu JJIsl XpaHeHUs/TyMOoil (pabouee mecmo npenodasameris)
8 | Kpecno oducHoe (pabouee mecmo npenooasamens)

W
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9 | Jocka mpobkoBasi/Jlocka MarHuTHO-MapKepHasi

10 | Cucrema (yCTpONCTBO) J1JIsl 3aTEMHEHUS] OKOH

11 | Ixad BBHITSHKHON MaHOPaMHBIHI

12 | Hlxad st XxpaHeHus y4eOHbIX TOCOOUi

13 | AnTeuka yHUBepcallbHasl JUls OKa3aHUs IEPBOM MEAMLIIMHCKON OMOIIH

TexHuuyeckue cpeacraa

1 | MHOrOYHKIMOHATIBHOE YCTPOMCTBO/TIPUHTEP

2 | lHTepaKTHBHBIN MPOrPaMMHO-ANIAPATHRIA KOMIUIEKC MOOHMJIBHBIA WM CTallMOHAPHBIN
(mporpamMmHOe oOecrieueHue, MpoeKTop, KperieHne B KomruiekTe)/PenpcoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOU JOCKOH (IIporpaMMHOe oOecrieueHre, MpoeKTop, KPEIIeHHE B
KOMILJICKTE )/ HHTEPaKTUBHOW MaHEIbI0 (MPorpaMMHOe oOecrieueHie B KOMILICKTE)

3 | [lepcoHanbHbIll KOMIbIOTEp C Mepudeprueil/HoyTOyK (JIMIIEH3MOHHOE MpPOrpaMMHOE
oOecrieueHue, oOpa30BaTENbHBI KOHTEHT U CHCTEMa 3alllUThl OT BPEIOHOCHOM
nH(popMaluu, MporpaMMHoe odecriedeHue s HuppoBoi 1ad0paTopun, ¢ BO3MOKHOCTHIO
OHJIAMH-0TTPOCa)

DJIeKTPOHHbBIE CpeAcTBA 00y4eHus!

1 | OnextpoHHble cpenctBa oOyueHusi/MIHTepakTuBHBIE T0Cc0OM/OHIANH-KYpChl  (nO
pazoenam pabouyetl NpocpPammbl)

JleMoHcTpalMOHHBIE YUeOHO-HATJIS/IHbIE TOCO0US

1 | CnoBapu, CIpaBOYHHUKH, SHIUKIIONEIUS (10 XUMUYECKUM HAYKAM)

2 | KoMIIIeKT MOpTPETOB BEIMKUX XUMUKOB

3 | [locobust HarIsIAHOM SKCIO3ULIUU

4 | I[lepuoamueckas cucrema xuMudeckux anementoB J[.M. Menneneesa

Crneuunaau3upoBaHHas Me0e/ib M CHCTEMbI XPaHEHH s /ISl XUMHYECKOM JJjadopaTopuu

1 | JJaGopaTopHBIii OCTPOBHOH CTOJI (IBYXCTOPOHHHH, C 3allMTHBIM, XWMOCTOUKHM U
TEPMOCTOWKUM IOKPBITUEM, HAACTOJIBEM, C MOJACBETKOW M IEKTPUUYECKHUMHU PO3ETKAMH,
TTOJBOJIKOM M OTBEJICHUEM BOJIbI, U CAHTEXHUKOM)

2 | Ctyn nabopaTOpHBIN, PETYJIHPYEMBIH 11O BBHICOTE

3 | Cron naGopaTOpHBIN TEMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOUKUM U TEPMOCTOUKUM
ITOKPBITUEM, PAKOBUHOM, ITOJABOJIKOW U OTBEJEHUEM BOJIbl, CAHTEXHUKOH, EKTPUUYECKUMU
pO3eTKaMu, aBTOMaTaMu aBapUMHOTO OTKIIOYCHHSI TOKA)

4 | Crou 1abopaTOpHBINA IEMOHCTPAIIMOHHBIN C HAJCTPOUKON (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPBITHEM)

5 | Cton ¢ smuKaMu U1 XpaHeHUs/ TyMOOoi

6 | Kpecmo oducnHoe

7 | Oruerymurenb

JlemoHcTpaumoHHoe 000py10BaHUE M IPUOOPHI IJIs1 KAOMHETA U JIadopaToOpun

1 | Becsl anekrponnsie ¢ USB-nepexoqHukomM

2 | CTOIUK NOaBEMHBIN

3 | Hentpudyra nemoHcTpaiioHHas

4 | llITaTuB neMOHCTpaIMOHHBIN

5 | Anmapar Juisi NpoBeJIeHUs XUMUYECKUX Peaknui

6 | Annmapar Kunna

7 | OBnuometp

8 | I'openka yHuBepcaibHast

9 | Ilpubop Ans WUTIOCTPALMK 3aBUCUMOCTH CKOPOCTHM XHMHUYECKHUX pEeaKkIHMi OT yCIOBHM
OKpY’KaroIllel Cpeibl

10 | HaGop ju1st 37eKTposn3a IeMOHCTPAIIMOHHBIN

11 | ITpubop 1Jisi ONBITOB MO XUMHH C SJICKTPUUYECKUM TOKOM (J1a00paTopHBIif)

12 | ITpubop /it OKMCICHUS CIUPTA HaJl MEJHBIM KaTaIU3aTOPOM

13 | Ilpubop 11t NOTyYEeHHUs TaJTOUA0AIKAHOB IEMOHCTPAIIMOHHBIN

30



14 | ITpubop /y1s MoTy4eHHs] pACTBOPUMBIX BEIIECTB B TBEPJIOM BHUJIC

15 | YcranoBka uis (GUIBTPOBAHUS MO BAKYYMOM

16 | ITpubop 1u1s onpesiesieHus: COCTaBa BO3AyXa

17 | 'azoaHanu3aTop KUCIOPOAA U TOKCHUHBIX ra30B ¢ U(PPOBON MHIMKAIMEH MTOKa3aTesen

18 | ITpubop [isi WITIOCTPAIMK 3aKOHA COXPAaHEHHsI MAacChl BEIIECTB

19 | YcTaHoBKa /17151 HEPErOHKH BELLIECTB

20 | bapomeTtp-anepounn

21 | Habop nst u3ydeHus BOJOPOJHON SHEPreTHKU

22 | pH-MetpsI (Oononnumenvroe sapuamusrnoe 060pydosanue)
JlabopaTopHo-TexHOJ0rn4ecKkoe 000py10BaHue 1Jisi KaOuHeTa u JiadbopaTopun

1 | [Ipubop y1s MoTy4eHHs TAIONI0ATKAHOB U CIIOKHBIX 3(UPOB 1a00PATOPHBII

2 | Konbonarpeareinb

3 | DnekTporImnTKa

4 | bans koMOMHUPOBaHHAsI JIA0OpAaTOpPHAs

S | Becel 1 Cplmy4nx MaTepHaIOB

6 | TlpuGop st mosry4eHus ra3oB

7 | CniupToBKa JiabopaTopHast

8 | MarnuTtHas Memanka

9 | Mukpockomn nu¢poBoi ¢ pyKOBOJICTBOM TOJIH30BATENS M TOCOOMEM ISl YIAIIMXCS

10 | HaGop nyist 9uCTKHA ONTHKHI

11 | Habop mocyibl [uisi peakTUBOB

12 | Habop nocyibl ¥ IpUHAAIEKHOCTEH JUIsl pabOThI ¢ MAJIBIMU KOJIMYECTBAMH BEILIECTB

13 | Habop npuHamiexxHOCTEN AJ1s MOHTa)a MPOCTEUIINX TPUOOPOB MO XUMHUHU

14 | HaGop mocypl ¥ MPUHAIICKHOCTEN M3 TTpormieHa (MUKporabopaTopusi)

JlabopaTopHasi XuMmHuecKas mocy/aa JJsi KaOuHeTa u JJadopaTopuu

1 | KoMmiekT K06 1eMOHCTPAIIMOHHBIX

2 | Habop npoOOK pe3nHOBBIX

3 | Ilepexon CTEKISIHHBIN

4 | Ilpobupxka Bropia

5 | [Ipobupka nByxXKojIeHHAs

6 | CoeqnHUTEND CTEKISIHHBIN

7 | 3axuM BUHTOBOM

8 | 3axxum Mopa

9 | lllnanr cHIMKOHOBBIN

10 | KoMIUIeKT CTEKJISTHHOM TTOCY/IbI Ha MU (}ax AEMOHCTPAIIMOHHBINA

11 | Jlo3upyrorniee ycTpoicTBO (MEXaHUYECKOE)

12 | KomrutekT uznenuii u3 kepaMuku, dapdopa u dasHca

13 | KommutekT noxek GapdopoBbix

14 | KomrutekT MepHBIX K0OJIO Majoro oobema

15 | KoMmuiekT MepHBIX KOJIO

16 | KoMIuieKT MEpHBIX [IUIMHIPOB IIACTUKOBBIX

17 | KoMIJIEKT MEpHBIX IIJIMHAPOB CTEKJISTHHBIX

18 | KOMIIJIEKT BOPOHOK CTEKJISIHHBIX

19 | KoMIiekT nuneTrok

20 | KoMIJIeKT CTaKkaHOB IJIACTHKOBBIX/CTEKIISTHHBIX

21 | KoMIJIeKT cTaKaHOB XUMHUYECKHX MEPHBIX

22 | KOMIUJIEKT CTaKaHUYMKOB JIJIsl B3BEILIMBAHMS

23 | KOMIIIEKT CTYIIOK C MECTUKAMHU

24 | HaOop mimaTeneit

25 | Habop nuHIIETOB
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26 | HaGop uamek [letpu

27 | TpyOka CTeKJISIHHAS

28 | Dkcukarop

29 | Yama kpucrauiM3aioHHas

30 | I{umel TUTreNIbHBIC

31 | broperka
32 | IIpobupka
33 | banka moj peakTUBBI MOJUATUIICHOBAS
34 | banka moj peakTUBbI CTEKIISIHHAS. M3 TEMHOTO CTEKJIA C MPUTEPTOM MPOOKOH
35 | Habop cKJISIHOK JUIsl pacCTBOPOB PEAKTHBOB
36 | [1anouka cTeKJIsIHHAs
37 | lltaTuB aJis npoOUPOK
38 | KommuieKkT cpeAcTB JUisl MHIMBUIYaJIbHON 3alIUThHI
39 | KoMIJIEKT TEpMOMETPOB
40 | CymmuibHas naHenb JUisl IOCYIbl
41 | ®unbTpoBanbHas  Oymara/GuiabTpbl  OyMaKHBIE  (OONOIHUMENbHOEe — 8APUAMUBHOE
obopydosanue)
Mojaenan (00 beMHBIE U IJI0CKHE), HATYPAJIbHbIE 00bEKTHI (KOIJIEKIHN, XHMUYeCKHe
peakTuBbI) /i1 KAaOUHeTA U JIadopaTOpuM
KomrmekT mozeneil KpucTalsImyeCKuX peleToK
Mopenb MOJIEKYJIBI OeNKa
Habop 1151 MojienupoBaHusi CTPOSHHSI HEOPraHUYECKUX BEIIECTB
Habop 1151 MosienupoBaHusi CTPOSHHSI OpraHMUECKUX BEIIECTB
Habop 1151 MmoenupoBaHusi CTPOSHHSI aTOMOB U MOJIEKYJT
Habop 1151 MmoenupoBaHusi 3JIEKTPOHHOTO CTPOCHHUSI aTOMOB
KomimekT xomneknuit
KoMIUIeKT XUMHUYECKUX PEaKTUBOB
O6opyaoBaHue JIA0OPAHTCKOM Ka0MHETA XUMHH
Ctoxn ¢ simuKaMu JIsi XpaHEHUs/ TyMOO
Kpecno oducnoe
Cton J1abopaTOPHBIA MOCYHBIN
CymuipHasi naHesb i MOCY bl
[xad s xpaHeHUs1 y9eOHBIX TOCOOMIA
Hlkad s xpaHeHHs XUMHYECKUX PEaKTHBOB
[xad ansa xpaneHus 1a60paTOPHOIN MOCYIBI/IPHOOPOB
[IIxad BBITSHKHON
JlaGopaHTCKHiA CTOT
Cryn 1a00paTOpHBI, pEeryIupyeMblil IO BBICOTE
DNEKTPUUYECKUN aKBaIUCTHILISTOP
[Ikad cymmIbHBIN
Pe3uHoBbIE mepyaTku
KoMIUIeKT epiieil 1isi MbIThsl JIa0OpaTOPHOU MOCY/IbI
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3.2. UuopmannoHHoe obecnievyeHne peaju3auu NporpaMmmbl

Jist  peanu3anmuy  TPOTpaMMbl  JTUCHUILIMHBI  OMOMMOTEYHBIN  (OH
o0Opa3oBaTeIbHOM OpraHW3allii JODKEH MMETh TMEYaTHBbIC W/WIH JIICKTPOHHBIC
y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HUMH Yy4eOHble mocoOus (mpu
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HAJIMYUH), JOMYIIEHHbIE K HCIOJB30BAHUIO MPH pealn3aluid 00pa30BaTEeIbHBIX
IIpOrpaMM CpenHero mnpoecCUOHANbHOIO 00pa3oBaHUsl, peau3yeMblX Ha 0aze
OCHOBHOTO 00111eT0 00pa3oBaHuUs

[lpu peanmusanmuu MOPOrpaMMbl JAUCHUIUIMHBI BO3MOXKHO HCIOJIB30BaHUE
AIIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, JOMYIICHHBIX K HCIIOIH30BAHHUIO MPH

peanuzaiu o0pa3oBaTEIbHBIX MPOrPAMM CPEIHET0 OOIIEro 0Opa3oBaHUs
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4. KOHTPOJIb MU OINEHKA PE3YJBTATOB OCBOEHMUA

OBIIEOBPA3OBATEJBHOM TUCIUAILIVHBI

Kontpons u olieHKa pe3ynbTaTOB OCBOCHHUS 00IIe00pa3oBaTEIbLHON

AUCHUIIIMHBI PACKPBIBAIOTCA YCPE3 JUCHUIIIIMHAPHBIC PE3YJILTAThI, HAIIPABJICHHBLIC

Ha (popmupoBaHue oOUIMX U MPO(dEeCCHOHANbHBIX KOMIIETEHUUU IO pasjeiam u
TEMaM COoZepkKaHMsl y4eOHOro Marepuaia.

Ob6mas/npodeccnonanbHas Pa3znen/Tema Tun oeHoYHbIX
KOMIIeTEHI U MeponpusTHI
OK 01. Berbupats crioco0sbl Tema 1.1-1.7
pelieHus 3a1a4y Tema 2.1-2.3
npodeccuoHanbHOM Tema 3.1
eI TSIIbHOCTH Tema 4.1 TectupoBanue
IIPUMEHUTENBHO K pa3anuHbiM | Tema 5.1-5.4 YceTHbIM 0npoc
KOHTEKCTam Tema 6.1 Pemenue pacuéTHbIX 3a1a4
Tema 7.1 HaOironenue 3a Xo0aQoM
Tema 8.1, 8.2 BBINOJIHEHHS TPAKTUKO-
Tema 9.1.1-9.1.5/9.2.1-9.2.5 | opueHTupoBaHHBIX 3a1aHHI
OK 02. Mcnonb30BaTh Tema 1.2 [IpencraBnenue pe3yabTaToB
COBPEMEHHBIE CPEJCTBA Tema 1.4-1.7 MIPAaKTUYECKUX U
MOWCKA, aHalln3a 1 Tema 2.1, 2.2 71a00paTOPHBIX pabOT
uHTepnpetanuu nuupopmanuu, | Tema 4.1, 4.2 [IpoBeneHre XUMUYECKOTO
1 uH(GOPMaLMOHHbIE Tema 5.2-5.4 AKCIIEPUMEHTA
TEXHOJIOIMU s BbinosiHeHusT | Tema 6.1 Beinonnenue
3a1a4 npodeccuoHaabHOM Tema 7.1 KOHTPOJIbHBIX
EeATEILHOCTH Tema 8.1, 8.2 pabor o
Tema 9.1.2-9.1.5/9.2.2-9.2.5 paszaeniaMm AUCHUILIAHBI
OK 04. Tema 1.7 OneHKa caMOCTOSATEIBHO
D¢ heKkTUBHO Tema 2.1, 2.2 BBIIIOJHEHHBIX 3alaHUI
B3aMMOJICHCTBOBATH U Tema 4.1, 4.2 3ammuTa yuyeOHO-
paboTaTh B KOJIICKTUBE U Tema 5.2-5.4 HCCIIEI0BATEIBCKOTO
KOMaH/Ie Tema 6.1 poekTa (C yuyeToM
Tema 7.1 Oyayieit
Tema 8.1, 8.2 npodeccuoHaIbHOM
Tema 9.1.5/9.2.5 JIESITEIIbHOCTH)
OK 07. ConeiicTBOBaThH Tema 1.7 3amura pelmeHus Kenc-3anad
COXPAaHEHUIO OKPYIKaroLen Tema 2.3 (c yuerom Oyaymieit
cpensl, pecypcocoepexxkenuto, | Tema 5.1 npodeccuoHaIbHOM
MIPUMEHSATH 3HAHUS 00 Tema 8.1, 8.2 JESITEIIbHOCTH)

H3MEHEHHUH KIIMMAaTa,
MIPUHITUIIBEI OEPEKITHBOTO
MPOM3BOJICTBA, 3((HEKTHBHO
JIEMCTBOBATh B YPE3BbIUANHBIX
CUTYaIUAX

Tema 9.1.2-9.1.5/9.2.2-9.2.5

Brinonnenue 3aganuii
MIPOMEXYTOUYHOM aTTecTaluu
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