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1. IACIIOPT PABOYEM ITPOT'PAMMBbI YYEBHOM JUCITATLIAHBI
C00.02.1 XUMUA

1.1.006.1acTh NpUMEHEHHUs IPOTPAMMBI

Pabouas nmporpamma yuebnoit qucuurummasl CO0.02.01 Xumus sBiIsieTcst COCTaBHOW 4acThIO
OCHOBHOM NMpodecCHOoHANBbHOM 00pa30BaTeIbHOM MPOrpaMMBbI MOJIUTEXHUIECKOTO KOJIIEIKa
OI'BOY BO «MI'TY» B cOOTBETCTBUU C (pefiepabHBIM FOCyJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM CpeaHero npodeccruonanpsHoro oopazopanus (nanee — ®I'OC CIIO) no
crenranbHocty 34.02.01 CectpuHCcKOE €10

1.2. MecTo yueOHO# TUCUUIJIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOH NMPOrpaMmbl

O6meo6pazoBarenbHas gucturuHa [1]1.02 «Xumus» sBisieTcst 00s3aTeNbHON YacThIO
00111600pa30BaTEIBHOTO IUKJIA 00pa3oBaTeabHOM MporpaMmbl B cootBeTcTBUU ¢ DI'OC CITO
o npogeccuu/cneyuanvrocmu 34.02.01 Cecmpunckoe oeno.

TpymoeMKOCTh JUCITUTIIMHBI « XUMUS» Ha yTrayOJIEHHOM ypoBHE cocTaBisieT 154 daca, u3
KoTopbIx 102 vaca — 6a30BbIi MOAYJb (7 paznenoB) v 52 yaca — IPUKIAAHOW MOIYIb (2
pazzena), BKIOYaroui MPaKTUKO-OPUEHTUPOBAHHOE COJIEpyKaHUE, YCHIINBAIOIIEe
npOoUIBHYIO COCTABIIAIONIYIO IO KOHKPETHOM Mpodeccuu WK CreUalbHOCTH.

[TpukagHO# MOTYNIb BKITIOUAET ABa pazzaena. Pazaen 8 «Xumus B ObITY U
MPOU3BOJICTBEHHON JESATENLHOCTH YEJIOBEKa peaan3yercs A Bcex
npodeccuii/crnenuantbHOCTe Ha MaTepraie KecoB, CBI3aHHBIX C YKOJIOTUYECKOM
0€30IaCHOCTBIO U OLIEHKOM MMOCeICTBUI OBITOBOM M MMPOM3BOACTBEHHOH JIEATEILHOCTH, 10
oTpacysiM Oyaymiei mpohecCHOHATBLHOM NeSTEIIEHOCTH 00YJIarOIIUXCSl.

Tematuka pazaena 9 Bapbupyetcs 1o 00beKTy Oyayiel npogeccuoHaIbHOR e TeNbHOCTH
CTYIEHTOB — Onocdepa (’KUBBIE OPraHU3MBbI) HWIIM TeXHOCHEPa (TEXHOIOTUIECKUE OOBEKTHI).

1.3. llesn 1 3a0a4M JMCUMILTHHBI — TPEOOBAHNS K Pe3y/JbTATaAM O0CBOEHMS IV CHUIIIHHbBI

1.3.1. lleau m 3a7a4u AUCUUNJIMHBI

DOopMUPOBAHHE Y CTYAEHTOB XUMUYECKOW COCTABJIAIOIIEN ECTECTBEHHO-HAYYHOU KapTHUHBI
MHpa KaK OCHOBBI IPUHSTHUS PEIICHUH B )KU3HEHHBIX U MTPOU3BOCTBEHHBIX CUTYAIUsX,
OTBETCTBEHHOTI'O TIOBEJIEHUS B IPUPOIHOM cpere.

3ajaun JUCHUTLIIUHBI:

1) chopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMHUYECKHUX MTPOLECCOB U
SBJICHUW B OKPYKAIOLIEH cpefie, IeTOCTHOM HayYHOM KapTHUHBI MUPA, B3aUMOCBSI3H 1
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS MIPOBOAUTH PACUEThI 10 XUMUYECKUM (OopMyJiaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKIHi, IUIIaHUPOBATh U HHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX
JKCIIEPUMEHTOB,

3) chpopMupoBaTh HaBBIKU MPOBEACHHS XUMHUYECKUX IKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUH C
cOOJTI0ICHHEM MPABHIT 0€30MaCHOTO OOpaIeHUs C BEIIECTBAMHU U JJa0OpaTOPHBIM
o0opyoBaHUEM;

4) pa3BUTh YMEHUS aHATM3UPOBATH, OIICHUBATh, TPOBEPATH HA IOCTOBEPHOCTh U 0000IIaTh
MH(OPMALIHI0 XUMHUYECKOT0 XapakTepa U3 pa3IuYHbIX HCTOUHUKOB;

5) chopmupoBaTh yMEHHSI IPOTHO3UPOBATH MOCIEACTBUS CBOEH E€ATEIHHOCTU U
XUMHUYECKHUX TIPUPOTHBIX, OBITOBBIX U IPOU3BOCTBEHHBIX MTPOIIECCOB;

6) chopMupOBaTH MOHUMAHUE 3HAYUMOCTHU JOCTHKCHUI XMMHYECKON HAYKH U TEXHOJIOTHIA
JUTSL pa3BUTHS COIIMAIILHON U MTPOU3BOJICTBEHHOM chep.

1.3.2. Ilnanupyemsbie pe3yabTaThl OCBOCHHS 0011e00pa30BaTEIbHON NUCITUTUIHHEI B
cootBercTBUU ¢ ®PI'OC CIIO n Ha ocHoBe ®PI'OC COO



Kon n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeHIN I

IInanupyemsble pe3yJibTaThbl 0CBOCHHS AN CUMIIIMHbBI

Oo6ume!

JMcuunIMHapHble?

OK 01. Beibupats
CIIOCOOBI pereHus
3amaq
npodeccrnoHabHOM
ACATCIIbHOCTHU
MNPUMCHUTCIIBHO K
Ppa3siInuHbIM
KOHTEKCTaM

B yacTu Tpya0BOro BOCIMTAHMSA:

- TOTOBHOCTh K TPYIy, OCO3HAaHHUE LIEHHOCTH MacTepCTBa,
TPYIOTIO0uE;

- TOTOBHOCTD K aKTUBHOM JIEATEIHLHOCTH TEXHOJOTHYESCKOM
CIIOCOOHOCTH

n COHHaﬂbHOﬁ HaIpaBJICHHOCTH,

WHUIUUPOBATh,  IUIAHUPOBaTh U CAMOCTOSATEIHHO
BBITIOJTHSATH TaKyIO JESTEIILHOCTB;

- HMHTEpeC K pasnudyHbiM chepaM mpodecCHOHATBHON
NeSITEIbHOCTH,
OBJagenue YHUBEPCAJIbLHBIMU Y4eOHbIMU
NMO3HABATEJIbHbIMHU A€l CTBUIMMU:

a) 0a30Bble JJOrHYeCKHe JeHCTBHS:

- CaMOCTOSITeNEHO (OPMYITUPOBATh MU AKTYaJIHM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WA OCHOBAHUS
JUTISl CpaBHEHUS, KJIacCU(DUKAIIUU U 0000IICHUS;

- ONpEeNeNsITh LU eATeIbHOCTH, 3aaBaTh apaMeTpsl U
KPUTEPUU UX TOCTHKEHUS;
3aKOHOMEPHOCTH H

-  BBIABJIATH IIPOTUBOPEYHA B

- BJIAACTHb CHCTEMOM XHUMHUUYECKHX 3HaHHﬁ, KOTOpas BKIIIOYACT:

OCHOBOITOJIATAIONINE TMOHITHA (XMMHUYECKHH DIIEMEHT, aToM,
ANIEKTPOHHAsE 000J0YKa aroma, S-, p-, d-3JEKTpOHHBIE OpOUTAIU
aTOMOB, WOH, MOJIEKYNa, BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTS,
CTETEHb OKHCJICHUS, XUMHYECKas CBA3b, MOJb, MOJISIpHas Macca,
MOJISIPHBIA 00bEM, YIIIepOaHBIN CKeJeT, (PyHKIMOHANbHAs TPYIINa,
panuKai, H30MepHs, HW30Mephbl, TOMOJOTHYECKUH psil, TOMOJIOTH,
YIJIEBOAOPOMABI, KHCIOPOA- W  a30TCOJACpPXKAIIUE COCTUHCHUS,
OMOJIOTMYECKH AaKTHUBHBIC BellecTBa (YrJICBOMABI, >KHPBI, OCIKH),
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISPHBIC

COCOIMHCHUA, KpHUCTAIJIMYECKasd PCUICTKA, THIbLI XHMHUUYCCKHX

(OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeJIBHBIG, 9K30- u

oOMeHa),

peaxkuuit

SHAOTCPMUYCCKUC, pcakuuu HOHHOT'O pacTBop,

SHCKTpOJII/ITBI, HGE)JICKTpOJ'II/ITBI, SHCKTpOJII/ITI/I‘-IGCKaSI Jucconuanusi,
OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOW pEAKIUU,
XUMHUYECKOE PAaBHOBECHE), TCOPUH U 3aKOHBI (TEOPUS XUMHUUYECKOTO
CTpOEHUs opraHuueckux BemectB A.M. bytiepoBa, Teopus
BJIEKTPOJUTUYECKON JUCCOLUAIU, Tepuoauyeckuii 3akon J[.U.
3aKOH Macchl), 3aKOHOMEPHOCTH,

Menneneena, COXpaHEHUS

1 YKasblBaloTCA IMYHOCTHbIE M MeTanpeaMeTHble pe3ynbTaTbl U3 ®FOC COO (B nocnegHen peaakumm ot 12.08.2022) B oTrnaronbHoi popme, popmupyembie
obueobpasoBaTeibHOM ANCUMUNINHOMN
2 OucumnanHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKON NpenogaBaHna AUCUMUNANHDI




pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPCKTHUBbBI B JACATCIBHOCTH, OILICHUBATDH

COOTBECTCTBHUC pe3yanaTOB oeiaiaM, OLCHUBAThb pI/ICKI/I
MOCJIENCTBUI IEeITEIBHOCTH,

- pa3BUBaTh KpPEATHMBHOE MBIIUICHUE TIPH PEHICHUU
YKU3HEHHBIX TTPOOJIeM

0) 0a30BbIe HCcIeI0BaTEeIbCKUE TeCTBHS:

- BIAJeTh HaBBIKAMH y4eOHO-UCCIIEIOBATEIBLCKON U

HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKaAMHU pa3pemeHH5{
npobiewm;

- BBISIBJIATH HpI/I‘-II/IHHO-CJIC,Z[CTBeHHBIe CBsA3HU nu
aKTyaJIM3MpOBaTh  3aj7ady, BBIABUTATh THUIIOTE3y €€
pelICHUs, HAXOIUTh AapPryMEHTBI JUIS JI0OKa3aTelbCTBa
CBOMX YTBEPXKJCHHUH, 3amaBaTh IMapamMeTpbl M KPUTCPHH
pEIICHHUS;

- aHAJM3HMPOBATh TOJYYCHHBIC B XOJI¢ PCHICHUS 3ajadu
pe3yHBTaTBI, KpI/ITI/I‘IeCKI/I OlLICHUBATh HUX I[OCTOBepHOCTB,
HpOI‘HO?)I/IpOBaTB NU3MCHCHHUEC B HOBBIX YCJ'IOBI/ISIX;

- YMGTB HepeHOCI/ITB 3HAHUSA B HO3HaBaTeHBHy10 n
MPAKTUYECKYIO 00JIaCTH KUZHEIEATEIILHOCTH,

- YMeTh HMHTEIPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
o0OJacren;

- BBIABUTATh HOBBIC HJCH, IpeajaraTh OPUTHHAJILHBIC
MIOJIXOJTBI U PEIICHHUS;

- CHOCO6HOCTB UX UCIIOJIB30BAHUS B HO3HaBaT€J’IBHOﬁ n

COLIMAJIbHOU IIPAKTHKE

CHUMBOJIMYECKUI S3bIK XUMHH, (PAKTOJIOTMUYECKHE CBEIEHHUS O
CBOWCTBAaX, COCTaBe, IOJyYEHHH M OE€30MacCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHUYECKUX U OPTaHUYECKHX BEIIECTB B OBITY H
IIPAKTUYECKOHN AEATEIbHOCTH Y€JI0BEKa;

- YMEThb BBIABIIATH XapaKTEpHbIC MPU3HAKM M B3aUMOCBA3b
W3YYCHHBIX NOHATHUH, NPUMEHATh COOTBETCTBYIOUINE MOHITHUS IIPH
ONMCAHUU CTPOEHUS U CBOWCTB HEOPraHWYECKHX M OPTaHUYECKUX
BEILECTB U UX IPEBPALICHUH; BBIABIIATh B3aUMOCBS3b XUMUUYECKHUX

3HaHUU c OpYrux

IIOHATUSIMHA nu MMpEaACTaBICHUAMU
CCTCCTBCHHOHAYYHBIX MMPECIMCTOB,

- YMCTb HUCIHOJIB30BATb HAUMCHOBAHUA XHMUUYCCKHX COGI[I/IHCHI/Iﬁ
MEXIYHapOJAHOTO COI03a TEOPETUYECKOW W MPUKIAAHON XUMHH U
TPUBHUAJIbHBIE HA3BaHUS BAXKHEWUINNUX BEIIECTB (ITUJICH, allCTHIICH,
rmnepuH, (eHon, QopMmanbAeTUll, YKCYyCHas KHCJIOTa, TJIUIIMH,
yrapHblii ra3, YIJIEKHCIBIA Ta3, aMMHaK, TalleHas W3BECTb,
HeramieHas: HM3BeCTh, MHThEBas CcoOJa M JAPYTHX), COCTABIATH
Q)OpMyHBI HCOPTaHUYCCKUX U OPraHUYCCKUX BCIICCTB, YPAaBHCHUA
XUMHYECKHX PEaKIi, OOBACHATH WX CMBICT;, TOATBEPKIAThH
XapPaKTCPHBIC XUMHUYCCKUC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIUMU
HKCIIEPUMEHTAMMU U 3aIUCSAMU YPABHEHUN XUMUYECKUX PEAKLUN;

- yMETh yCTaHaBJIMBAThH MIPUHAJIC)KHOCTh M3y4YEHHBIX
HEOPTraHWYECKHX ¢ OPraHWYeCKHX BEIIECTB K OINPEACICHHBIM
KJlaccaM W TpymnmnaM COCIWHECHHM, XapaKTEepPHU30BaTh WX COCTaB W
BOKHEHIIME CBOWMCTBA; OMNPEICTATh BHUIbl XUMHUYECKUX CBS3EH
(koBajJieHTHAs, HWOHHAs, MeTaUIMYecKas,

BOJIOPOAHAs), THIIBI

KPUCTANIMYECKUX  PEIIETOK  BEHIECTB;  KJIACCH(PHUIMPOBATH
XUMHUUYECKHE PEAKLUY;
- copMHpOBAThH MPEACTABICHUSA: O MaTEPUAIILHOM €IMHCTBE MUPA,

3aKOHOMECPHOCTSX W ITO3HABACMOCTHU SIBJICHHI npupoael; 0 MECTE U




3HAYEHUH XHMHU B CHCTEME ECTECTBEHHBIX HAayK U €€ pOJu B
00ecreYeHn YCTOWMYMBOTO Pa3BUTHS YEIIOBEYECTBA: B PEIICHHUH
npolyiem DKOJIOTUYECKOM, SHEPreTUYECKON " MHUIIEBON
0€30macHOCTH, B Pa3BUTUU  MEAWIIMHBI, CO3JaHUHW  HOBBIX
MaTepHayioB, HOBBIX KCTOYHHUKOB DSHEPruH, B OOECICUYCHUU
palMOHATIBHOTO MIPUPOIOTNIOIB30BAHHS, B dbopMHupoBaHUH
MHPOBO33pEHUSI M  OOIIeH KyJbTyphl YEJNOBEKa, a TaKke
AKOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpeliE;

- BJIAQAETh CUCTEMOM XHMHUYECKUX 3HAHHM, KOTOpas BKIIIOYAET:
OCHOBOITOJIAraloIIUe MOHATHUS (IOMOJHUTEIBHO K CUCTEME TTOHITUI

0a30BOTO YpOBHS) - M30TOMBI, OCHOBHOE U BO30YXICHHOE
COCTOSIHUE aToMa, THOPHUIU3AIHsI aTOMHBIX OpOUTAIICH, XUMHYECKas
ce3pb ("O " wm ", KpaTHBIC CBSI3W), MOJISIPHAs KOHIICHTPAIHS,

CTpyKTypHasi ¢opMmyina, u3oMepus (CTPYKTypHasi, TeOMETpHUYEeCKast
(Tmuc-TpaHc-u3oMepusi), THUIMBl XWMHUYECKHX peakiuii (romMo- u
reTeporeHHbIe, 00paTUMBbIC U HEOOPATUMBIE), PACTBOPHI (UICTHHHBIE,
AUCIICPCHBIC CI/ICTGMBI), KpuUCTaJNIOTUAPATHI, CTCIICHL AUCCOHUAIINH,
DIIEKTPONIN3,  KPEKHHT, PHPOPMUHT); TEOPUU U  3aKOHHI,
3aKOHOMEPHOCTH, MHUPOBO33PEHYECKIE 3HAHUS, JIeXKAIINE B OCHOBE
NOHUMaHHS TPUYMHHOCTH W CHCTEMHOCTH XWMHYECKUX SIBJICHUH,
COBPEMCHHBIC TPEJICTABICHUS O CTPOCHHH BEIIECTBA HA aTOMHOM,
MOJICKYJISIPHOM W HaJIMOJIEKYJISPHOM YPOBHSX; MPEICTABICHHS O
MEXaHU3MaX XUMHUYECKUX pEaKUuid, TEPMOIMHAMUYECCKUX U
KHMHCTUYCCKUX 3aKOHOMCPHOCTAX HX IMPOTCKAHUA, O XUMHUYCCKOM
PAaBHOBCCHUU, NUCIICPCHBIX CUCTCMAX, (baKTOJIOFI/I‘ICCKI/Ie CBCIACHUSA O
CBOICTBaX, COCTaBe, MOJYYCHHH ¥ O€30MacCHOM HCIIOIh30BAaHUH
BO)XHEHIINX HEOPTaHUYECKUX U OPTaHWYECKHX BEIIECTB B OBITY H
NPaKTUYECKOH  JICATENILHOCTH  YEJIOBEKa; OOIMX  HayYHBIX




OPUHIIMIIAX ~ XHMHUYECKOr0  MPOM3BOJACTBA  (Ha  mpumepe
IPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHOJA, IepepaboTKU
HeTH);

- yYMeThb IMpPOBOJUTH pacyeTbl IO XUMUYECKUM ¢dopMyliaM U
YPaBHEHUSAM XMUMHUUYECKUX PEAKIUI C UCIOJIb30BaHUEM (PU3UUYECKUX
BeMWYMH (Macchl, oO0OBEeMa Ta30B, KOJHMYECTBA BEIIECTBA),
XapaKTEepU3YIOIINX BEUIECTBA C KOJUYECTBEHHOI CTOPOHBI: pacUEThI
[0 HaXOXIEHUIO XUMUYECKOH (hOpMYJIbI BEIIECTBA; PACYEThl MacChI
(oObema, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIU OJJHO U3
UCXOJHBIX BEIIECTB JaHO B BHUJAE pacTBOpa C ONpEICICHHON
MAacCOBOM JI0JIed PacTBOPEHHOTO BEMISCTBA WU JTAHO B HM30BITKE
(MMeeT mpuUMecH); pacdeThl MaCCOBOM MM OOBEMHOM JTOJIM BBIXOJIA
MPOJYKTa pPEaKIMH; pacueTbl TermioBoro J3¢dekra peaxiui,
00BEMHBIX OTHOILIEHUH Ta30B;

- yMETb BBISBIATH XapakTEpHbIE TMPU3HAKHM U B3aWMOCBS3b
M3YYEHHBIX MOHATUN, MPUMEHSATh COOTBETCTBYIOUINE MOHITHUS MPH
OMHMCAHUU CTPOEHUS M CBOWCTB HEOPTAaHMYECKHX M OPTaHUYECKUX
BEIIECTB M WX NPEBPAICHUIA;, BBISIBISATh B3aUMOCBSI3b XUMUYECKUX
3HAHWN C TIOHATUSMHU U MPEACTABICHUSMHU IPYTHX MPEAMETOB IS
0oiee OCO3HAHHOTO TIOHMMAaHUS M  OOBACHEHHS CYIIHOCTH
MaTepuajibHOrO0 €IWHCTBA MHpA; HCIOJb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HaHUS 17151 OOBSICHEHUS ¥ MPOTHO3UPOBAHUS SBJICHUH,
MMEIOUTNX €CTECTBEHHOHAYYHYIO TIPUPOLY;

- YMETh HCIOJb30BaTh HAUMEHOBAHUS XUMHUYECKHX COCIUHEHHM
MEXIYHAPOJHOIO COH3a TEOPETUYECKOM M INPUKIAJHON XUMUU U
TPUBUAIbHBIC HAa3BaHUs BEIIECTB, OTHOCSIIUXCS K H3y4YECHHBIM
KJlaccaM ~ OpPraHMYeCKMX M HEOPTaHWYeCKUX  COCIUHEHUM;
UCIIOJIb30BaTh XUMUYECKYI0O CUMBOIIMKY ISl COCTAaBJICHUS (OPMYII
HEOPraHMYECKHUX BEUIECTB, MOJEKYJISPHBIX U  CTPYKTYPHBIX




(pa3BepHYTHIX, COKPAIIEHHBIX U CKETETHBIX ) (DOPMYIT OPraHuIeCKUX
BEILECTB; COCTABISATh YpAaBHEHUS XUMHUYECKUX pPEaKUuid U
pacKpbIBaTb UX CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCperCTBOM COCTaBJIEHUSI 3JIEKTPOHHOrO OajaHca 3THUX
peakiuii; peakmuii HWOHHOTO OOMEHa IIyTeM COCTaBJIEHUS MX
MOJIHBIX U COKPAILCHHBIX NOHHBIX YPAaBHEHMI; peakInil TUAPOIN3a,
peakiui KOMILJIEKCOOOpa30BaHUS (Ha npumepe
TUAPOKCOKOMIUIEKCOB IIMHKAa W  alllOMUHUS); TOATBEPKAATh
XapakTepHble XMMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
HKCIIEPUMEHTAMH U 3aIUCSAMU YPABHEHUN XUMUYECKUX PEAKIUN;

- yMeTh KIACCHU(PUIMPOBATh HEOPraHWYECKHE W OpraHUYeCKHe
BEIIeCTBA M XUMHUYECKHE pEaKIHUH, CaMOCTOSITEIIbHO BHIOMPATh
OCHOBaHUS M KPUTEPUH [UId  KiIacCU(PUKAIMM  U3ydaeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTAaB U Ba)KHEHIIME
CBOMCTBA BEILIECTB, NPUHALICKANMX K ONPEACICHHBIM KJlaccaM U
rpynmnaM COeAMHEHHH (IIPOCThIe BEUIECTBA, OKCHUJIbI, THAPOKCHUDI,
COJIM; YIJIEBOJOPOIBI, MPOCTBIE A(PHPBL, CHOUPTHL, (HEHOJIHI,
QIBJIETU/IBI, KETOHBI, KapOOHOBBIC KHCIOTHI, CIOXHBIE 3(DUPHI,
JKUPBI, YTIEBOJABI, AMHUHBI, AMUHOKHUCIOTHI, OCNKH); MPUMCHSIThH
3HAaHUS O COCTAaBE M CBOMCTBAX BEIIECTB ISl SKCIIEPUMEHTAIBbHOU
IIPOBEPKU THUIIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEW NPOTEKaHUs
XUMUYECKUX pEaKkIMi M MPOrHO3UPOBAHUS BO3MOXHOCTEM HX
OCYLIECTBIICHNUS,

- yMETb MOATBEPKJAaThb Ha KOHKPETHBIX IIPUMEPAX XapakTep
3aBUCUMOCTHU PEaKIMOHHOU CIIOCOOHOCTH OpraHUYECKUX
COCJIMHEHUHN OT KPaTHOCTU W THMa KoBajieHTHOH cBsizu ("0 " u "),
B3aMMHOTO BJIMSIHHUSI AaTOMOB M TPYII aTOMOB B MOJIEKYJIaX; a TAKkKe
OT 0COOCHHOCTEH pean3alyy Pa3InIHBIX MEXaHU3MOB MMPOTECKAHHUS
peaKIuii;




10

- yYMeTb XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE aTroOMOB (B
OCHOBHOM M BO30YXXJI€HHOM COCTOSIHUM) M HMOHOB XMMHUYECKHX
aneMeHToB 1 - 4 mnepuonoB Ilepuogmueckoit cucremsr 1.1
MenneneeBa U UX BAJIEHTHBIE BO3MOXHOCTHU, UCHOJB3YS MOHSTHUS
"s", "p", "d-amekTpoHHBIE" OpOWTANM, DHEPreTUUYECKHE YPOBHH,
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX
JJIEMEHTOB U 00pa3yeMbIX HMH COEIWHEHUH M0 TepuojaM Hu

rpyIIaM;

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIE
CpezcTBa MOUCKa,
aHaM3a u
WHTEPIpETAINN
nHpopManuu u
MH(pOPMAalLOHHbIE
TEXHOJIOTHH IS
BBIMOJIHEHUS 33144
npodeccroHanbHOM
JESTEeITbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:
- c(popMHUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOLIECTBEHHON

MPaKTUKH, OCHOBAaHHOIO  Ha  JMajlore  KyJIbTyp,
CIIOCOOCTBYIOIIETO  OCO3HAHMIO  CBOETO0  MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEpPUICHCTBOBAaHHME  S3BIKOBOM M  YHMTATEIbCKOU

KYJIBbTYpbI KaK CPEJICTBA B3aUMOJEHUCTBUS MEXIY JIOJbMHU
Y IIO3HAHUS MUPA;

- OCO3HaHUE IIEHHOCTH  HAy4YHOU  JesATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U
UCCJIEIOBATEIbCKYIO JI€ITEIbHOCTh WHAMBHUIYaJIbHO U B
IpynIe;

OBJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU

NO3HABATEJIbHBIMH AeHCTBUSIMHU:
B) padoTta ¢ nHpopManmeii:

- BJIaJeTh HaBBIKAMU IMOJydyeHHUs HWHPOpPMALUU U3
HUCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSTEIIEHO
OCYLIECTBIATH IIOMUCK, AaHaJIW3, CUCTEMATU3ALUI0 U

MHTEPIpETalni0 MHGOPMAIMU Pa3IUYHBIX BUAOB U (HOpM

- YMCTh IUVIAHUPOBATL W BBINIOJJHATH XUMHYCCKUH SKCIICPUMCHT

(mpeBpamieHuss  OpraHMYEeCKHX  BELIECTB INPH  HArpeBaHuUH,
MOJIy4YeHUE OTHUJIEHA M H3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIE
peakiuu Ha  albAEruibl, Kpaxmall, YKCYCHYIO  KHCIIOTY;

JeHaTypauusi OelIKOB IMpU HarpeBaHUU, LIBETHbIE PEAKIMU OEJIKOB;
MPOBOAMUTH PEAKIMM MOHHOTO OOMEHa, OMpPENeNATh CPeay BOJHBIX
pacTBOpOB, KadyeCTBEHHBIE pEAaKUIMUM Ha cynbpaT-, KapOoHAT- U
XJIOPU]I-aHUOHBI, HA KATHOH aMMOHHMSI; pelIaTh SKCIIEPUMEHTAIILHBIC
3agayu o temaM "Metamnel" u "HemeTtamiel'") B COOTBETCTBUU C
MpaBUJIaMU TEXHUKHA O0€30MAaCHOCTH TPU OOpAIIEHUH C BEIIECTBAMU
U J1a00opaTOpHBIM O00OpYIOBaHHEM; TPEACTABIATH PE3YJIbTAThI
JKCTepuMEeHTa B  (opme ypaBHEHHI
COOTBETCTBYIOIIUX PeaKIHil U GOpMyIHUpPOBaTH BHIBOJBI HA OCHOBE
3TUX Pe3yJbTaTOB;

XUMHUYECKOI'O 3allucu

- YMETh aHAJIM3UPOBATH XUMHUYECKYIO WH(OPMAIHIO, TOTY4aeMyIo
U3 Pa3HbIX HMCTOYHUKOB (CpEACTB MaccoBOW HWH(OpPMAlLUHU, CETh
WHTepHer u apyrue);

- BJIQIETh OCHOBHBIMH METOJAMH HAy4YHOT'O IMO3HAHHUS BEIIECTB U
XMMHUYECKUX SIBICHUN (HaONIOJeHne, W3MEpEeHUe, AKCIIEPUMEHT,
MOJICTUPOBAHUE);
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NPECTaBICHHUS;

- cOo3[aBaTh TEKCThl B PA3IMUYHBIX (opMaTax C Y4ETOM
Ha3zHauYeHUs MH()OPMAIUK U LIEIEeBOI ayAUTOPUH, BEIOUpast
ONITUMAJIBbHYIO ()OPMY ITPEICTABICHUS U BU3YyaJIN3aINH;

- OLICHHMBATh JOCTOBEPHOCTH, JETUTUMHOCTH HH(POPMAIIHH,
€e COOTBETCTBHE IIPABOBBIM M MOPAITbHO-3TUYECKUM
HOpMawm;

UHPOPMALIMOHHBIX |

- HCIIOJb30BaTh CpeacTBa

KOMMYHUKAIITMOHHBIX TEXHOJIOTUN B pemiCHUN
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OpTraHU3allMOHHBIX
3a/1a4 ¢ COONIOACHUEM TPEOOBaHUI IPTOHOMHKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PECypCcOCOEPeKeHUsI, TTPABOBBIX
M OTHYECKHX  HOPM, HOPM  HMH(OPMAIMOHHOM
0€30MMacHOCTH;

- BIIJICTh HABBIKAMH PACTIO3HABAHMSI U 3AIIUTHI

nHpopmaruu, nHOOPMAITMOHHOM 0€301TaCHOCTH JIMYHOCTH;

- yYMeThb MpPOBOAUTH pacueTsl MO XUMHYECKHUM (opmyram
YPaBHEHHMSIM XUMHUYECKUX PEaKLUi C UCIOIb30BaHUEM (PU3HUECKUX
BEIINYMH, KOJIMYECTBEHHOMN

XapaKTepU3yIOIIMX  BEIIECTBA C

CTOPOHBI: Macchl, oObeMa (HOPMaJbHBIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIOJIb30BAaTh CUCTEMHBIE XUMHYECKHE
3HAHUSA [ TPUHATHS pPElIeHUNH B KOHKPETHBIX >KU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

- YMCTh CaMOCTOATCIIbHO INIAHUPOBATH U IIPOBOIUTH XUMHUYECKUHU
SKCIICPUMCHT (HOJIY‘-IGHI/IG U U3YUYCHUC CBOMICTB HCOPTaHUYCCKUX U
OpPTaHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIIMH YTIEBOIOPOIOB
Pa3IUYHBIX KJIACCOB W  KHUCIOPOACOACPKAIIUX OPTaHHMUECKUX
BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110 PACIIO3HABAHUIO
HEOPTraHWYECKNX W OPraHWYECKHUX BEIIECTB) C COOIIOJECHUEM
npaBuj 0€30MMacHOT0 OOpaIeHusl C BEIIeCTBaMU M J1aOOpaTOPHBIM
o0opynoBaHUEM, dbopmynupoBaTh enu HCCIIeI0BaHMUS,
NPEOCTAaBIATh B pa3iuMuHOil (opme pe3yibTaThl SKCIEpUMEHTA,
AHAJIU3UPOBATH U OLUCHUBATDL UX JOCTOBCPHOCTD,

- YMETb OCYILECTBIIATH LEJICHAIPABICHHBIM IOUCK XUMUYECKOU
UHPOpPMALMM B PpA3IMYHBIX HCTOYHUKAX (HayyHas W Yy4eOHO-
Hay4yHas JIMTEpaTrypa, CpeACTBa MaccoBOMl HWHGOpMAIUH, CETh
WuTepHer M nApyrue), KpUTHYECKH AaHAJIU3UPOBATH XUMHYECKYIO
uH(popMalrio, mepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU
C TIOCTABJICHHOM y4eOHOM 3a/1auei;

- BJIAJETh CHUCTEMOM 3HAaHUM O METOJaX HAy4YHOrO MO3HAHMS
SIBJICHUM TIPUPOABI, HCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX H
YMCHUSMHU TPUMCHATH OTU 3HAHHUA IIPU SKCIICPUMCHTAIIBHOM
HUCCIICOOBAaHUN BCHICCTB U AJIA OG’bSICHGHI/IH XUMHNYCCKHUX HBHGHHﬁ,
HMCIOIIUX MCCTO B IIPUPOJIC HpaKTHHGCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1 B IOBCEIHEBHOM JKU3HU;
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OK 04. O¢dpexrrBHO
B3aMMOJIEHCTBOBATH 1
paboraTh B
KOJIJICKTUBE U
KOMaHJIe

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBNIQJICHUE  HaBBIKAMH  y4eOHO-HMCCIEI0BaTEILCKOM,
MPOEKTHOM M COIMATIbHOMN JEATEIIbHOCTH;

OBJlaleHHe YHHMBEpPCAJIbHBIMA KOMMYHUKATHBHBIMHU
NeHCTBUSAIMU:

0) coBMecTHAasI 1eATeJIbHOCTD:

- MIOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U
WHAWBUIYAILHON pabOTHI;

- TOpUHUMATh  LETd  COBMECTHOM  JEsTEIbHOCTH,
OpraHU30BBIBATH M KOOPAMHUPOBATH JIEUCTBHUS 1O €€
JIOCTHKEHUIO: COCTaBJIATh IJIaH JIEUCTBUM, paclpenesisaTh
poim C yY4eTOM MHEHHMH y4YaCTHUKOB OOCYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJIWHUPOBATh W BBIMIOJHATH PAbOTy B YCIOBUSIX
peaspbHOTO,  BHUPTYAIbHOTO W  KOMOWHHPOBAHHOTO
B3aUMOJCUCTBUS;

- OCYHICCTBIIATH MO3UTHUBHOC CTPATCTUICCKOC IMTOBCACHUC B

paSJ'II/I‘-IHBIX CI/ITyaI_[I/IHX, HpOSIBJ'DITB TBOp‘-I@CTBO nu
BOOOpakeHUE, OBITh NHUITUATUBHBIM

OBaagenue YHHBEpPCAJIbLHbIMH peryJsiTUBHBIMHU
NeHCTBUSAIMU:

I') MNPUHATHE ce0sl U IPYTUX JIIOJei:

- IPUHUMATh MOTHUBBI U apryMEHTHl APYTUX JIOACH mpu
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- MpU3HABATh CBOE IMpPaBO M MPaBO APYrUX JIIOAEH Ha
OIIINOKH;

- pa3BHUBATh CIIOCOOHOCTH MMOHMUMATh MUP C MO3UIUU
JPYTOro 4eoBeKa;

- YMCTh IUVIAHUPOBATHL W BBINOJJHATH XUMHYCCKUH SKCIICPUMCHT

(mpeBpalieHusi  OpraHMYEeCKHX  BELIECTB INPH  HArpeBaHuUH,
IOJIyUEHUE OTWIEHA M HU3Y4YEHHE €ro CBOICTB, KaueCTBEHHBIE
peakiuu Ha  albAETuibl, Kpaxmall, YKCYCHYIO  KHCIIOTY;

JeHaTypauusi OelIKOB MPU HarpeBaHUU, LIBETHBIE PEAKIMU OEJIKOB;
MPOBOAUTH PEAKIMM MOHHOTO OOMEHa, OMpPENENATh CPeay BOJHBIX
pacTBOpPOB, KauyeCTBEHHBIC pPEaKIUM Ha Cyiab(dar-, KapOoHAT- H
XJIOPU]I-aHUOHBI, HA KATHOH aMMOHMS; pelaTh SKCIIEPUMEHTAIILHBIC
3agayu o temaM "Metamnel" u "HemeTtamiel'") B COOTBETCTBUU C
MpaBUJIaMU TEXHUKUA 0€30MAaCHOCTH TPU OOpAIIEHUH C BEIIECTBAMU
U J1a00paTOpHBIM 00OPYIOBAaHUEM;
JKCTepuMeHTa B  (opme YpaBHEHHI
COOTBETCTBYIOIIMX PeaKIil U GopMyIMpPOBaTH BHIBOJBI HA OCHOBE

MNpEACTaBJIATL PC3YJIbTAThLL
XUMHAYECKOTO 3aIUCH
ATHX PE3yNIbTaTOB;

-YMETh CaMOCTOSITEIbHO TUIAHUPOBATh W TPOBOAMTH XUMHUYECKUH
IKCIEPUMEHT (MOJyYeHHE W U3YyYeHHE CBOWCTB HEOPTaHHMUYECKUX U
OpPTaHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIIMH YTIEBOIOPOIOB
Pa3IUYHBIX KJIACCOB W  KHUCIOPOACOACPKAIIUX OPTaHHUYECKUX
BEIIIECTB, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 PACIIO3HABAHUIO
HEOPTraHMYECKUX M OPraHMYECKUX BEIIECTB) C COOIIOJACHHUEM
npaBuj 0€30MacHOr0 OOpaIleHusl C BEIIeCTBaMU M J1aOOpaTOPHBIM
o0opyIoBaHUEM, dhopmynupoBaTh enu HCCIIeI0BaHMS,
NPEJOCTABIISATh B Pa3IMYHOW (OpME pe3yabTaThbl IKCIEPUMEHTA,
aHAJTM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTb;
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OK 07.
ConeiicTBOBaThH
COXPAaHEHUIO
OKpY>Kalolleu cpebl,
pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUA 00
M3MEHEHUHU KJIMMaTa,
MMPUHIHIIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3 PEKTUBHO
JIENCTBOBATE B
Ype3BbIUAHBIX
CUTYaIUsIX

B 001acTH 3K0JI0r14eCKOro BOCIMTAHUA:

- chOpMUPOBAHHOCTb  JKOJIOTUYECKOH  KYJIBTYPHI,

IIOHMAHUC BIIUAHUA
MPOIECCOB HA COCTOSIHUE MPUPOJHOM M  COLUUAIBHOM

Xapakrepa

COMaJIbHO-3KOHOMHNYCCKHUX

Cpe.bl, OCO3HaHHE rJ100aJIbHOTO
9KOJIOTUYECKHUX MPOOIIEM;
- IUITaHHUPOBaHUE H NEUCTBUI B
OKpyXXarolien  cpene

YCTOﬁqHBOFO Pa3BUTUA YCTIOBCUYCCTBA,

OCYIICCTBJIICHUC

Ha OCHOBE 3HaHHUd Ielen

aKTHUBHOE JEHUCTBUM,
OKpYKAarolleH Cpese;

- YMEHHE MPOTHO3UPOBATH
9KOJIOTHYCCKHE TTOCJICICTBHS
JIEUCTBUI, IPEIOTBPAILLIATH HX;

- pacHIMpeHue OmbITa JESITEJIbHOCTH SKOJOTHYECKOU

HCIIpUATUC IMPUHOCAIIINUX BPCA
HeOIaronpusITHhIC

MpeapUHIMAEMbIX

HaIlPaBJIEHHOCTH;
- OBJIQJICHUE HAaBBIKAMU Y4eOHO-HCCIIEI0BATEIHCKOM,
MIPOEKTHOM U COLIMATIbHOM JIEATEIIbHOCTH;

- chopMHUpOBATh TMPEACTABICHUS: O XUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAY4YHOUW KapTHHBI MHpA, POJIM XUMHH B TO3HAHUU
SIBJICHUWA TIPUPOIBI, B (OPMUPOBAHHHM MBINUICHUSI U KYIBTYpPhI
JUYHOCTH, ee (YHKIIMOHAJIHLHOW TPaMOTHOCTH, HEOOXOAUMOM IS
pelIeHHs MPaKTUYECKUX 3aJad U HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOMN CpELE;

- yMeThb COOJIOMaTh TMpaBWia JKOJOTHYESCKH IEJIECO00pa3HOTO
MOBEJICHUS B OBITY M TPYAOBOH NEATEIHHOCTH B LETSX COXPAHCHHUS
CBOETO 3J0POBbsl U OKPYXKAIOLIEH NPUPOLHOU CPENbl; YYUTHIBATH
OMacHOCTh BO3JEHCTBUSI Ha >KUBBIE OPraHU3MbI OMNPEEICHHBIX
BEILECTB, MOHUMAsl CMBICI TIOKa3aTesisd MNpPeNeIbHON JOMyCTUMOM
KOHIICHTPALNH;

- YMETh NMPOTHO3UPOBATH, AaHAIU3UPOBATh U OLICHUBATh C MO3ULUN
6e3o0macHOCTH ObITOBOM U

9KOJIOTHYSCKOH ITOCJICACTBUA

MPOU3BOACTBEHHON  AESATEIbHOCTH CBSI3aHHOM C

nepepaboTKON BelIeCcTB; HCIOJIb30BaTh IMOJIYYEHHbIE 3HAHUS JUIS

YeIIOBEKa,

MIPUHSITHSI TPAMOTHBIX PEIICHUN TPOOJIeM B CHTYAIUSIX, CBSI3aHHBIX
C XUMHEH;

- YMETh OCO3HaBaTh OMACHOCTb BO3JECHCTBUS HA JKUBBIE OPraHU3MBbI
ONPEACIIECHHBIX BEILECTB, IIOHUMAs CMBICI MMOKA3aTeNs MPEAEIbHON
JOTTYyCTUMOW KOHIICHTPAIIMM, W TIOSICHATh HA MPUMEpax CIOCOOBI
YMEHBIIEHUS W MPEIOTBPAIICHUS WX BPEIHOIO BO3JACHCTBUS Ha
OpraHu3M YeJIOBEKa.

1.4. KoimuecTBO 4acOB Ha 0CBOEHHE MPOrPaMMbl MPO(eCCHOHATIBLHOTO MOTYJIS:

- MAaKCUMAJILHOHM yueOHO# Harpy3ku oOydarormierocs: — 154 gaca, B TOM 4uCII€:
- 00s13aTeNbHOM ayTUTOPHON yueOHOM Harpy3ku oOydaromerocs — 118 vacos;
- CaMOCTOSTEILHOM paboThl 0OyUaromerocs — 16 4acos;

- IpOMEXyTO4Has arrecTanus — 20 4acos.
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2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJILHON JUCIATLJIMHBI

«XHUMUS»

2.1. O0beM QM CHUIIMHBI K BUAbI YU4eOHOI padoThI

Buj yueOHoii padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl JHCIUIITHHBI 154
B T.Y.

OcHoBHOE colep:KaHue 102
BT. U..

TEOpeTUIeCcKoe 00ydeHne 28
IPAKTUYECKUE 3aHITHS 30
WHIUBUYyAJIbHBIE TTPOCKTHI 16
1ab0paTOPHBIE 3aHATHS 28
IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE 1
NMPHUKJIATHOT0 MOTYJIA)

BT. 4.

TEOpEeTUYECKOe 00yUeHne 8
MPAKTUYECKUE 3aAHATUSA 12
1abopaTOPHBIE 3aHATHS 12
IIpomeskyTouHas arTecTauus (IK3aMeH) 20
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2.2. TeMaTH4eCcKMH IJIAH U COJEPKAHNE TUCUUIIMHBI

HaumenoBaHue Conep:xanue yueOHOro Matepuasa (OCHOBHOE H PO ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O6bem | DopMupyembie
pa3aeyioB U TeM JJadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOY/Ib 4acoB KOMIIeTeHIIU
1 2 3 4
OcHoOBHOe coiep:KaHue 102
Paszgen 1. OcHOBBI cTPOEHUS BelleCTBA 8
Tema 1.1. OcHoBHoOE coiepraHue 6 OK 01
Crpoenue Teopernueckoe o0yueHue 4
aTOMOB CoBpeMeHHas MOJIeNIb CTPOCHHUS aToMa. DJIeKTpOoHHAas: KoHpurypauus atoma. Knaccudukanus
XUMHUICCKUX XUMHUYECKHX 3JIEMEHTOB (S-, p-, d-35ieMeHThI). BaneHnTHbIe 37eKTpoHbI. BageHTHOCTh. DileKTpoHHAas
SJIEMCHTOB 1 IPUPO/Ia XMMHUYECKOH CBSI3U. DJIEKTPOOTpULIATENbHOCTh. KOBajeHTHAs CBS3b, €€ Pa3HOBUAHOCTH U 4
npupozaa MeXaHU3Mbl 00pa3oBaHus (0OMEHHBIN U JOHOPHO-aKIeNTOPHBIN). loHHas cBsi3b. MeTaruyeckast CBA3b.
XMUMHYECKON Bonopoanas cBsi3b. MexMONIEKYIISPHBIE B3aUMOJICHCTBHUS.
CBs3H N30TOmbI, OCHOBHOE M BO30YXKIEHHOE COCTOSTHUE aToOMa, THOPUAN3alis aTOMHBIX OpOUTaseH.
IIpakTnyeckue 3aHATHS 2
Pemenune mpakTuueckux 3alaHUii Ha COCTaBJIECHUE IEKTPOHHO-Tpaduueckux Gopmyi anemeHToB 1—4
MIEPUOJIOB.
Penrenue 3amanuii Ha UCIOJIL30BAHUE XUMHUUECKON CUMBOJIMKHA U Ha3BaHUN COSIUHEHUH 110 )
HOMEHKJIAType MEKIYHAPOIHOTO COI03a TEOPETUUECKON U MPUKIIAHON XMMHUH U TPUBUAIIbHBIX Ha3BaHUM
JUTSL COCTABIICHUSI XUMHYECKUX (OPMYJIT IBYXaTOMHBIX COCTMHEHUH (OKCUIOB, CyTb(OUI0B, THAPUIOB U
T.I.) U IPYTUX HEOPTraHUYECKUX COCTMHEHHUM OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHoOE coepraHue 2 OK 01
[Tepnoauueckuii | TeopeTHueckoe o0yUeHHe OK 02
3aKOH 1 Tabimia | [IpakTHYecKue 3aHsITHSI 2
L. [lepuoauueckas cucrema xumMuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
Menneneesa [Tepuoanueckoro 3akona /[.1. MenpaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX
AIIEMEHTOB, 00Pa3yEeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKECHUEM 2

XUMHUYECKOro 3j1emeHnTa B Ilepuonnueckoi cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUYCHUE
[lepuoauueckoro 3akona JI.11. Menneneesa. [Ipornossl [I.11. Menaeneesa. OTKpbITHE HOBBIX
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XUMUYECKHUX DIIEMEHTOB.

Pemenne npakTHKO-OpHUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XAPAKTEPU3ALUI0 XUMUYECKHUX
371eMeHTOB «MeTannyeckue / HeMeTallIndecKue CBOUCTBA, 3JIEKTPOOTPULIATEIHLHOCTD U CPOJICTBO K
3JIEKTPOHY XMMUYECKUX JIEMEHTOB B COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOCHHUEM U MOJOKEHHUEM B
MIEPUOANYECKON CUCTEME XUMUYECKUX 3JIeMeHTOB .. MeneneeBay.

Paznen 2. Xumnuyeckue peakuuu

12

Tema 2.1. Tumnsl
XUMHUYECKUX
peakuuii

OcHoBHOe conep:kaHue

TeopeTuveckoe o0yueHue

Knaccudukanus 1 TUITBI XUMHUYECKUX PEAKIUi C ydacCTHEM HEeOpraHW4YecKuX BemecTB. KomnuecTBeHHbBIE
OoTHoIIEeHUS B XUMHUH. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XMMHUH M PACUYETHI 110 YPABHCHUSM
XUMHYECKHUX peakiuid. Moib Kak eIMHUIA KOJMYecTBa BelecTBa. MossipHas Macca. 3aKOHbI COXPAHEHUS
Macchl ¥ BHEPTUU. 3aKoH ABOraipo. MomspHbiit 00beM ra3oB. OTHOCHUTENIbHAS IIOTHOCTh TA30B.
Peakiuy koMIIiekcooOpa3oBaHUs ¢ y4aCTHEM HEOPraHUYECKUX BEUIECTB (Ha IpUMEpe
TUAPOKCOKOMILIEKCOB IIUHKA U aTFOMUHHUS).

IIpakTnyeckue 3aHATHS

CocraBieHue ypaBHEHUH peakiiil CoeTUHEHNS, Pa3I0KEeHUs, 3aMEILICHHsI, OOMEeHA. Y paBHEHUS PeaKIUi
TOpPEHHUs, HOHHOTO OOMEHa, OKHUCIIEHUA-BOCCTAHOBIICHUSI.

Pacder KOIMYECTBEHHBIX XapaKTEPUCTUK UCXOJHBIX BEIIECTB U IPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOYKTa PEAKLUU COCIUHEHMS, €CIIM OHO U3 BEHIECTB JIaHO B
U30BITKE W/UIIN COAEPKUT NpumMecu. Pacyer maccoBoii ninn 00bEMHOM JJOIM BBIXO/1a POLYKTA PEAKIIUU
COCIMHEHUS OT TEOPETHUECKH BO3MOXKHOTO0. PacueT 00beMHBIX OTHOIIEHU ra3oB. Pacuer maccel (00beM,
KOJIMYECTBO BEILLECTBA) IPOAYKTA PEAKIIMH, ECIIM OJHO U3 BEIIECTB JaHO B BUJIE pacTBOpa C
OIIPEIETICHHON MaCCOBOU JI0JIEW paCTBOPEHHOI'O BEIIECTBA.

YPaBHeHI/ISI OKHCJICHHSI-BOcCcTaHOBJICHUS. CTeneHsb okucieHusa. OKUCIUTENh U BOCCTAHOBUTEIIb.
OKHUCINTEIIFHO-BOCCTAHOBUTEIIHHEIC pPC€aKkuu B rIpupoaec, NIpOMU3BOJACTBCHHBIX ITpOLECCax U
KHU3HCACATCIbHOCTH OPraHnu3MOB. OKuCINTEITFHO-BOCCTAHOBUTEILHEIN MOoTCHI WAl CPCABbI. CocraBnenne
1 YpaBHHUBAHUEC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MCTOOOM 3JICKTPOHHOI'O OanaHca.
Tunuyneie HCOPTaHUYCCKUC OKHUCIUTCIIN U BOCCTAHOBUTCIIN. 9JI€KTpOJII/I3 PACTBOPOB U pacCIlsiaBOB CoJIei.

OK 01

Tema 2.2.
DNEKTPOIUTHUECK

OcHoBHOe conep:kaHue

Teopernueckoe o0yueHue

OK 01
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asi qUccoluanus u
WOHHBIA 00OMEH

Teopust MEKTPOIUTHIECKON Arcconnanuu. Peaknnu noHHoro oomeHa. CocTaBiieHHe peakiii HOHHOTO
oOMeHa IMmyTeM COCTaBJIECHHUS UX TOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHCHUH.

['uaponu3 coseit. 3Ha4eHUE TUAPOIN3a B OMOJIOTHYECKUX OOMEHHBIX mporieccax. [I[pumenenmne 2
TUAPOIN3a B IPOMBIIIJIEHHOCTH.
JlabopaTopHble 3aHATHS 2
JlaGopatopHas paboTa «Peakuu ruipoiamusa.
HccnenoBanue cpeasl pacTBOPOB CoOJiei, 00Opa3oBaHHBIX CUJIBHBIMH M CIa0bIMH HPOTOJHUTAMH, U HX 2
peakIuii ¢ pacTBOpaMu IIeJI04YH U KapOoHaTta HaTpus. CocTaBlIeHUE pEaKIUil THIPOIN3a CONEH.
KonTpoabHas
CrpoeHnue BenecTBa 1 XMMUYECKUE PEAKLIUH. 2
padora 1
Paznea 3. CTpoeHne u cBOIICTBA HEOPraHMYECKHUX BelleCTB 24
Tema 3.1. OcHoBHOE coiep:KaHue 6 OK 01
Kiaccupurauus, | Teopernueckoe odydyeHue 2 OK 02
HOMCHKJIATYpa ¥ |[IpenMeT HEOpraHW4ecKoi XuMun. B3anMocBs3p Heopranndeckux BemecTs. Knaccupukanus
CTpOCHHUE HeopraHnyeckux Bemects. [IpocTsie u cnoxHble BeniecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB
HEOPraHU4eCKUX  |(oKCHIbI, THAPOKCUIBI, KUCIOTHI, co). HoMeHkIaTypa 1 Ha3BaHUE HEOPTaHWYECKUX BEIECTB UCXOS U3
BCIIECTB WX XUMHYECKOU (POPMYIIBI MITH COCTaBIICHUE XUMUYECKON (hOPMYJIIBI HCXO/s M3 HA3BaHUS BEIIECTBA 110
MEXKTYHapOAHON MM TPUBUAIBHOW HOMEHKIIATYpE.
MexmonexyspHble B3aumoaeiicTeus. Kpucramiornaparsl. ArperaTHble COCTOSIHHSI BEILIECTBA. 2
Kpucrannudeckue u amopdubie BemecTBa. THITBI KPUCTAIUTMUECKUX PEIIETOK (aTOMHAas, MOJIEKYIIIpHas,
MOHHAs1, METAJUTMYECKast). 3aBUCMOCTD (PU3MUECKUX CBOWCTB BEILECTBA OT THUIA KPUCTATUINIECKOM
peweTku. [IprunHB MHOr000pa3us BEIIECTB.
CoBpeMeHHbIE TPEICTABICHUS O CTPOSHHHM TBEPABIX, JKUIKUX M razoo0pa3HbIX BemlecTB. Kuakue
KPUCTAJUIBIL.
IIpakTnyeckue 3aHATHS 4
Pemenue 3amau Ha pacdyeT MaccCOBOM J0JM (MAacChl) XUMHUYECKOTO 3JIEMEHTa (COSAMHEHHUS) B MOJICKYJIS
(cmecn).
Pemenne mnpakTuyeckux 3aJaHUi MO KiacCU(PUKAIMM, HOMEHKJIAType M XUMUYEeCKUM GdopMyiaM 4

HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB (HA3bIBaTh U COCTABIATH (DOPMYJIbl XMMUYECKHX BEIIECTB,
OIpEeAEIIATh NPUHAIIEKHOCTD K KJIACCy).
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Hcrounnkn xummdeckord nHpopManmu (HaydHas W y4eOHO-HAaydHas JIUTEpaTypa, CPEACTBA MACCOBOM
uHpopmaruu, cetb WHTepHeT m apyrue). Ilomck umHPOpManum Mo Ha3BaHUSAM, HISCHTH(UKATOpPAM,

CTPYKTYPHBIM (hOpMYyJIaM.

Tema 3.2. OcHoBHoOeE conepxaHue 12 OK 01
dusuKo- Teopernueckoe obyuenue 6 OK 02
XUMHYCCKNC Mertamel. O6mue (Gu3nvyeckne U XUMHYECKHE CBOMCTBa MeTauioB. CrmocoObl MOMydeHHUs. 3HAaYeHUE
CBOMCTBA METAJJIOB U HEMETAUIOB B MPHUPOJE W >KUHEICATEIBHOCTH 4YelIOoBE€Ka M OpraHu3MoB. Kopposus 2
HEOPraHMYCCKUX  [MeTallsIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3HH.
BCILICCTB Hemeramner. O6mue pu3ndeckre U XMMHUYECKHE CBONCTBA HEMETA/UIOB. THIMYHBIE CBONMCTBA METAIJIOB

IY- Y rpynn. Knaccudukanus 1 HOMEHKJIATypa COCIMHEHUH HeMmeTasioB. KpyroBopoTsl OMOT€HHBIX 2

AJIEMEHTOB B MPUPO/JIE.

XUMHYECKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEUIECTB (OKCUIOB, THIPOKCHIOB, KUCIIOT,

CoJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHNUH, 2

BBICIIMX OKCHJIOB U THAPOKCUJIOB.

IIpakTHYecKkHne 3aHATHA 4

CocrapiieHHE YpaBHEHMM XMUMHUYECKHUX PEAKLIHMM C y4acTHEM MPOCTBIX U CIOXHBIX HEOPraHUYECKHX

BEIIECTB: OKCHJOB METaUIOB, HEMETAUIOB M aMQOTEPHBIX JJIEMEHTOB; HEOPTaHMYECKHX KHCIIOT,

OCHOBaHUU ¥ aM()OTEPHBIX THIPOKCUIOB, HEOPTAaHUYECKHUX COJIEH, XapaKTePHU3YIOUINX UX CBOWCTBA. 4

Pemienne 1npakTUKO-OPUEHTUPOBAHHBIX TEOPETHMYECKMX 3aJaHUM Ha CBOMCTBA U IIOJyYEHHE

HEOPraHWYECKHUX BEILECTB.

JlaGopaTopHble 3aHATHSA 2

JlaboparopHuas paboTa «CBONCTBa METAJIIOB U HEMETAIIIIOBY.

UccnenoBanne ¢Gu3MUECKUX ¥ XUMHUYECKUX CBOWCTB METANIOB MW HEMETAUIOB. PemieHue 5

HKCIIEPUMEHTANIbHBIX 33/lad 10 CBOMCTBAM XHMMHYECKMM CBONCTBAM METAJJIOB U HEMETAJJIOB, IO

PAacIIO3HABAHUIO U MOJTYYEHUIO COEUHEHUN METAUIOB U HEMETAJUIOB.
Tema 3.3. OcHoBHOE coiep:KaHue 4 OK 01
[IpousBoacTBO Teopernyeckoe o0yueHue 2 OK 02
HCOPraHWYCCKUX (OQOImuMe MpeACTaBIeHUS O MPOMBIINIICHHBIX CHOCO0aX IMOJYYCHUS XWMHUYECKUX BEIIECTB (HA MpUMEpe )
BCIIECTB. MIPOM3BOJICTBA aMMHaKa, CEPHON KHUCIIOTHI).
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3HaueHue u
MIPUMEHEHHUE B

YepHas u nBetHas metautyprud. [Ipaktudyeckoe npuMeHeHHE 3JEKTPOIN3a AJis MONYYeHUS LIENOYHbIX,
HIETIOYHO3EMENbHBIX METAIOB U amtoMUHUA. CTEKII0 U CHITMKATHAs TPOMBIILIEHHOCTb.

OBITY ¥ Ha [IpobGnema 0TXOA0B ¥ MOOOYHBIX MMPOTYKTOB.
ITPOU3BOJICTBE IIpakTHYecKkHne 3aHATHA 2
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPTAHMYECKOW XMMHH B Pa3BUTHUN MEIHIIVHBL,
CO3/IaHUH HOBBIX MaTEpUANIOB (B CTPOUTEIBCTBE U JIP. OTPACIAX MPOMBIIIICHHOCTH), HOBBIX HCTOUHUKOB )
SHEPruu (aJbTepHATUBHBIC UCTOYHUKU YHEPIUN) B PEILICHUH MPOOJIEM 3KOIOTUYECKON, SHEPTeTUYECKON 1
MUILEBOH Oe30MacHOCTH.
KonTpoabHas .
CBolicTBa HEOPraHUYECKNUX BELIECTB. 2
padora 2
Paznea 4. CTpoenne u cBOIICTBA OPraHUYeCKUX BelleCTB 28
Tema 4.1. OcHoBHOE coiep:KaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o6yqenue 2
CTpOCHHE 1 [Ipenmer opranndeckoil XuMuH. B3auMOCBsA3b HEOPIrAaHUYECKUX U OPTAaHUYECKUX BEILECTB.
HOMCHKJIaTypa XHMMHYECKOE CTPOECHHE KakK MOPSAOK COEOUHEHHsS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJEHTHOCTH.
OpraHu4CcCKuX OCHOBHBIE TOJOKEHNSI TEOPUH XMUMHYECKOTO CTPOCHMSI OpraHndyeckux coeauHeHnii A.M. byrtneposa.
BCILICCTB YriepoaHslid CKeJeT OpraHWYECKONM MOJEKYIbl. MOJIeKyIsIpHbIE W CTPYKTYpHBIE (pa3BepHYTHIC,
COKpAIIIEHHbIE) XUMHUYECKHE (POpMYJbl. 3aBUCHUMOCTh CBOMCTB BELIECTB OT XHMHUYECKOTO CTPOEHUS 2
MoJekya. M3omepust u u3zomepsl (CTPYKTypHas, reoMeTpudeckas (uuc-TpaHc-uzomepus). KpaTHOCTbH
XAMHYECKOU CBSI3H.
[lonartue o ¢yHKuMOHaNbHON Tpynmne. I[IpUHIMIBI KIaCCU(PUKAIMM OPTraHUYECKHX COCTUHEHUH.
MexnyHapoaHas HOMEHKJIaTypa U IPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COSAUHEHUH.
IIpakTnyeckue 3aHATHS 2
Homenknatrypa OpraHuyecKux COEIMHEHUN OTAENbHBIX KJIacCOB (HACBIIIEHHbIE, HEHACHIINICHHbIE U
apoOMaTHYECKHE YTJIEBOJOPOJbI, CIHUPTHI, (PEHOJBI, aJbACTUIbI, KETOHBI, KapOOHOBBIE KHCIOTHI U JIp.)
CocTaBiieHHE TOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX (OPMYJl OpPraHMYECKHX BEUIECTB OTAENIbHBIX 2
KJIACCOB, MCTIOJIb3Yys UX HA3BaHHS MO CUCTEMATHYECKON HOMEHKIaType. Pacdersl mpocTeimeit popmyiisl
OpraHUYECKON MOJIEKYJIbI, UCXO/Isl U3 AIIEMEHTHOTr0 cocTana (B %).
Tema 4.2. OcHoBHoOe conepxaHue 14 OK 01
CaoiicTBa Teopernueckoe 00ydeHune 10 OK 02
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OpraHUYECKUX OU3NKO-XUMUYECKHUE CBOMCTBA OPraHMYECKHX COEIUMHEHUN OTIENbHBIX KJIACCOB (OCOOEHHOCTHU
COECIMHEHU I KJIacCU(UKALMM U HOMEHKJIATyphl BHYTPU KJIacca; TOMOJIOTUYECKUH psil U olmiast popmysa; U30Mepus;
(bu3HYecKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CITIOCOOBI MOTYyUCHHUS ):
— TpeleNnbHbIe YIIeBOAOPOAbl. ['OpeHMe MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHHKOB TEIJIa B
OPOMBINICHHOCTH M ObITy. CBOHCTBA TPHUPOIHBIX YITIEBOJOPOAOB, HAXO0XKACHHWE B TMPUPOAE H
MPUMEHEHHUE aJTKAHOB;
— HempeaelbHbIE M apoOMaTUYeCKHe yrieBoaopoAisl. Ilomumepusanus STuieHa Kak OCHOBHOE
HaIlpaBJIEHUE €r0 UCIOJIb30BaHusA. ['OpeHne aleTuiieHa Kak UCTOYHHUK BBICOKOTEMIIEPATYPHOIO IJIaMEHU
JUISl CBAPKU U PE3KU METAJLIOB;
— KHCIIOPOJICO/EPIKAIUE COCNUHEHUsT (CHUPTHI M TPOCThIe A(UPHI, (EHONBI, ANbIETHIIBI U KETOHBHI,
KapOOHOBBIC KMCIOTHI W HMX MPOM3BOAHBIE). [IpakTHueckoe MpUMEHEHHE STHIICHTIIUKONS, TIIUIEPUHA,
denona. [Ipumenenune Gopmanbaerua, aneTanbAeTHAa, YKCYCHOM KUCIOTHL. MbUTa Kak COJH BBICIIHX
KapOOHOBBIX KUCIIOT. MOIOIIIE CBONCTBA MbBLIA,
— a30TCOo/IepIKAIINE COCTUHECHUSI (AMUHBI 1 aMUHOKHCIIOTHI, OCJIKH).
Knaccudukanmmst W 0COOCHHOCTM OpraHWYECKHUX peaknuil. PeakimoHHble T1IeHTpHL. Paaukansl.
[lepBoHavabHBIEC TOHATHUSA O THUIAX U MEXaHU3MaX OPraHUYECKHX PEaKIIUM.
IIpakTnyeckue 3aHATHS
Pemenne nenovek npeBpalieHnii Ha TEHETUYECKYIO CBSI3b MEK/y KJIaCCaMU OPraHUYEeCKUX COCINHEHUH C
COCTaBJICHMEM Ha3BAHUN OPTraHMYECKUX COCIMHEHUM MO TPUBHAIBHON WIIM MEXIYHAPOIHOU
CHUCTEMaTUYECKOM HOMEHKJIaType. Pelenne pacueTHbIX 3a1a4 [10 YPaBHEHUSAM PEAKLUM C y4acTHEM
OpTraHUYECKHUX BEILECTB.
JlaGopaTopHble 3aHATHSA
JlaGopartopHas pabota «lloxydyeHue 3TuneHa 1 n3yuyeHHe ero CBONCTBY.
[Tonydenue »THIIEHA U3 ATAHONA B 1a00OpaTOpUU U U3ydeHHUE er0 PU3NISCKUX U XUMHUECKUX CBOUCTB.
CocraBiieHre peakluii NPUCOEANHEHUS U OKUCIIEHUSI HAa IPUMEpE dTUJIEHA. Perienne pacueTHeIX 3a1a4 ¢
HCITOJIb30BAaHNUEM IIJIOTHOCTHU T'a30B IO BOJOPOY U BO3AYXY.
Tema 4.3. OcHoBHOE coiep:KaHue OK 01
Oprannyeckue Teopernueckoe 00y4enue OK 02
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BEILIECTBA B buooprannueckue coenunenusi. Ilpumenenue wu Ouojoruueckas poiyib yriaeBonoB. OkucieHue
KHU3HEICSATENbHOC | YII€BOJOB — MCTOYHUK SHEPrUM >KUBBIX OpraHu3moB. OOnacTu NpUMEHEHHS aMUHOKHCIIOT.
TH YEJIOBEKa. [IpeBparnierus: 6eIKOB MUK B opranu3me. buonorndyeckue GpyHkiuu 6enkoB. buonornueckne GyHKIAN 4
[TpousBoacTBo 1 | >kHMpoB. Posth oOpranrdeckoit XUMHUM B peICHUN TTPOOJIEM MHUIIEBOM 0€30MMacHOCTH.
IIPUMEHEHNE HyxnenHoBble KUCIOTBI: cocTaB U cTpoeHHe. CTpoeHHe HyKiIeoTHA0B. COCTaB HYKJIEHMHOBBIX KHCIIOT
OpraHU4eCKHUX (JIHK, PHK). Poib HyKJI€HHOBBIX KHCIIOT B KU3HEACSITSILHOCTH OPTaHU3MOB.
BCIICCTB B [Tpon3BoACTBO OPraHUYECKUX BEIIECTB: MPOM3BOACTBO MeTaHoma, epepadoTka Hedtu. [lommsTinen kak
IIPOMBILTICHHOCTH | KpYITHOTOHHAXHBIM NPOAYKT XUMHUYECKOro mnpou3BojcTBa. [Ipumenenme stuiieHa. [IpousBoactBo u
IIPUMEHEHNE KayuyyKa U PE3UHBI.
CHUHTETHYECKHE W HCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHHE, CBOWCTBA. lIpakTmyeckoe uCnosb3oBaHUE
BOJIOKOH. CHHTETHYECKHE IUICHKH: H30JIALUs IS IPOBOJOB, MEMOpaHbl [Jisi OINPECHEHHs] BOJBI, 2
3alIMTHBIC TUICHKH JUIS aBTOMOOWIICH, TIUIACTBIPH, XUPYPrUYECKHe TMOBS3KH. HOBBIE TEXHOJIOTHH
JAJIBHENIIETO COBEPIIEHCTBOBAHUS IOJMMEPHBIX MAaTEPUATIOB.
Posib oprannveckoil XMMHUM B PEIICHUH MPOOJIEM SHEPTeTHUECKOW O€30MIaCHOCTH, B Pa3BUTUU METUIIMHBI,
CO3/IaHUH HOBBIX MaTEPUAIIOB, HOBBIX UCTOYHHUKOB YHEPTHH (2THTEPHATUBHBIC HCTOUYHUKU YHEPTHH).
IIpakTnyeckue 3aHATHS 2
Pemienne npakTUKO-OPUEHTUPOBAHHBIX 33JIaHUN 110 COCTABIIEHUIO XMMUYECKUX PEAKIIUN, OTPAXKAIOLIUX
XUMHUYECKYIO aKTUBHOCTh OPTaHUYECKUX COCTMHEHUHN B PA3IMYHBIX cpeAax (MPUPOIHBIX, 2
OMOJIOTMYECKUX, TEXHOTCHHBIX ).
KountpoabHas .
CtpyKTypa 1 CBOICTBa OPraHNYECKUX BEILECTB. 2
padora 3
Pasznen S. Kunern4yeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKui 12
Tema 5.1. OcHoBHoOe€ conepxxaHue 4 OK 01
Kuneruueckune Teopernueckoe o0yuenue 2 OK 02
3aKOHOMEPHOCTH [ Xpmuyeckue peakuuu. Knaccuduxamus xuMudeckux peaxiuii: mo ¢pa3oBoMy cocTaBy (FOMOTEHHbBIE U
NpOTEKanus reTEpPOreHHBIE), IO UCTIOJIb30BAaHUIO KaTaIU3aTopa (KaTaTUTHYECKUE U HEKATATUTUYECKHE).
XUMHYCCKHX CKOpOCTh peakIMM, €€ 3aBHCUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPUPOIBI PEArUPYIOUINX BEILECTB, 5
peakuuii KOHIICHTPALMU pearupyronux BEIIecTB, TeMmepaTypsl (mpasuio Baut-I'odda), miomann peakinoHHOH

IIOBEPXHOCTHU, HAJIMYMS KaTanu3aropa. Posab karaau3atopoB B IPUPOAE U IPOMBILITIEHHOM IPOU3BOJICTBE.
OHeprus akTUBalMU. AKTUBHPOBAHHBIN KoMmiuiekc. Katamuzatopsl u katanus. Ponb karamu3aTopoB B
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MPUPOJIE U MPOMBIILIEHHOM ITPOU3BOJICTBE.

JlaGopaTopHble 3aHATHSA

N3yueHue 3aBUCUMOCTH CKOPOCTH XMMHYECKOM pEaKIMu OT KOHIICHTPALMHM PEarupyroliuX BEIIECTB U
TEMIIepaTyphI.

JlaGopatopHasi paboTa Ha BEIOOP:

1. JlaGoparopnass pabora «OmnpeneneHrne 3aBUCUMOCTH CKOPOCTH PEaKIUH OT KOHIICHTpAIluu
pearupyroomux BewmecTB». FccienoBaHne 3aBUCHMOCTM CKOPOCTH PEaKIMM OT KOHLEHTpaluu.
Omnpenenenre KOHCTaHTBI CKOPOCTH peakiuu rpadudecKuM METOIOM.

2. JlaGoparopHas pabora «OmnpeneneHrue 3aBUCUMOCTH CKOPOCTH PEAKIUU OT TeMIIepaTyphi».
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKLUU OT TEMIEPATypbl. PacueT s3Heprun akTUBAlUU PEAKLIUH.
Pemenne mpakTUKO-OPUCHTHPOBAHHBIX 3a/JlaHUK HA aHanu3 (AKTOPOB, BIMSIONIMX Ha HM3MCHCHHE
CKOpPOCTH XMUMHUYECKOW PEAKIUH.

Tema 5.2.
TepMmoauuamuyec
KHe
3aKOHOMEPHOCTH
MPOTEKAHUS
XHUMHYECKHX
peaKkuuid.
PaBHOBecue
XHUMHYISCKHX
peakuuii

OcHoBHOE coiep:KaHue

Teopernueckoe o0y4enue

Knaccudukanus XuMHUUECKUX peakuuil: mo TermioBomMy 3 dekty (3K30TepMHUECKUE, IHIOTEPMUUYECKHE),
no obOpatumoctu (oOparuMble u HeoOpaTumble). TeruioBble 3(G(GEKTHl XHMHUYECKUX PEaKLUH.
Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakifii. XMMHUECKOE PAaBHOBECHE U €r0 CMEIICHUE MO
JeMCcTBUEM DA3INYHbIX (DAKTOpOB (KOHLIEHTpAIMsl PEAareHTOB MM IPOAYKTOB PpEaKLUH, JaBICHHUE,
TeMIeparypa) JUlsl CO3/1aHusl ONTUMAIIbHBIX YCIOBUH MPOTEKAHUS XUMUYECKHUX MTPOLIECCOB.

[Tonsitue 00 sSHTambnuu W SHTpormu. DHeprus [m66ca. 3akon I['ecca m crmencTBus u3 Hero. Poib
CMEILEHMS] PABHOBECHSI B TEXHOJIOTUYECKUX MTPOLIECCAX.

IIpakTHYecKkne 3aHATHA

[punuun Jle Illarense. BnusHue paznuuHbix ()aKTOPOB HA U3MEHEHHWE PABHOBECHS XMMHUYECKHUX
peaKLHnii.

3aKOH JEHCTBYIOIIMX MacC M KOHCTaHTa XHUMHUYECKOrO paBHOBecus. PacdeTrsl paBHOBECHBIX
KOHIICHTPALMI pearupyroyx BeIecTB U MPOIYyKTOB peakuuii. PacueTsl TeroBoro agdexra peakium.
PemieHne mNpakTUKO-OPUEHTHUPOBAHHBIX 3alaHWii Ha npumeHeHne mnpuHuuna Jle-Illarense mis
HAaXO0KJICHUs HAlpaBJIEHUS CMELIEHNUs PABHOBECHSI XUMUUYECKON PEaKLIUU U aHAIN3 (PAKTOPOB, BIUSIOIINX
Ha CMEIEHUE XUMUYECKOTO PABHOBECHSL.

JlabopaTopHble 3aHATHS

OK 01
OK 02
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JlaGoparopHass pabora «M3yueHue BIMSHHUS pPA3IUYHBIX (AKTOPOB HA CMEIICHHE XUMHUYECKOIrO
PaBHOBECHSI.

HccnenoBanue BIMAHWS W3MEHEHUs KOHIEHTPALMM BEIIECTB, PEAaKIUMU CpeAbl M TEMIIepaTypbl Ha 2

CMELICHUE XUMHUYECKOro paBHOBecHs. CpaBHEHHE TIOJNYYEHHBIX PE3YJbTAaTOB C TEOPETUYECKU

IIPOTHO3UPYEMBIMU Ha OCHOBe IipuHLuna Jle [larense.
KoutpoabHas .

CKOpOCTbh XMMHUYECKOH pEeaKIIMM U XMMHUYECKOE PABHOBECHE. 2
padora 4
Pazpea 6. JAucnepcHble cucTEeMBI 10
Tema 6.1. OcHoBHOE coiep:KaHue 4 OK 01
JlucniepcHbie Teopernyeckoe o0yueHue 2 OK 02
CUCTEMBI U JucnepcHele cuctemsl. Kosmongaele cuctemsl. MICTUHHBIE pacTBOpHI. OK 07
thaxTopsr nx PactBopenue kak Qusuko-xumuueckuii mpouecc. PactBopel. CrocoObl TPUTOTOBJICHUS PACTBOPOB.
YCTOWYIHUBOCTH PacTtBopuMocTs. MaccoBast 10Jisl paCTBOPEHHOTO BellecTBa. lIpeaenbHo nomycTumble KOHUEHTPALUMU U

UX HCIIOJIb30BAHUE B OIIEHKE 3KOJIOTHYECKON O€30MaCHOCTH. )

Knaccudukanus nucnepcHbIx cucteM mo cocraBy. CtpoeHue um (pakTopbl YCTOWYMBOCTU JTUCHEPCHBIX

cucteM. Pacrno3HaBaHMe HCTHMHHBIX PacTBOPOB, KOJUJIOMJIHBIX PAcTBOPOB M TIPyOOAMCIIEPCHBIX CUCTEM.

Crpoenne wmunemisl. PaccenBaHue cBeTa IpPU NPOXOKICHUHM CBETOBOTO Iy4YKa Yepe3 ONTUYECKH

HEOTHOPOAHYIO cpeny (3ddexra Tunmans).

IIpakTnyeckue 3aHATHS 2

Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenne npakTuko-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI HAa JUCIEPCHBIE CUCTEMBI, UCIIOJIb3YEMBIE B )

OBITOBOM M TPOM3BOJCTBEHHOM NESATEIBHOCTH YEJIOBEKA, C IMO3UIHMI HKOJOTHYECKON Oe30MmacHOCTH

MOCJIC/ICTBUI M TPAMOTHBIX PEIIEHUN TPo0JIeM, CBA3aHHBIX C XUMHEH.
Tema 6.2. OcHoBHoOe€ conepxaHue 4 OK 01
Hccnenosanue JlaGopaTopHuble 3aHATHSI 4 OK 02
CBOHCTB JlaGopatopHas pabota «IIpuroroBieHue pacTBOPOBY.
AUCICPCHBIX [TpuroTtoBneHne pacTBOPOB 3aJaHHOW (MOJIAPHOW) KOHUEHTpauuu (C MPaKTUKO-OPUEHTHUPOBAHHBIMU 2
CUCTCM IUIA UX BOIIPOCAMH ), OTIPEICTICHUE CPEIbl BOJHBIX PAaCTBOPOB.
HJICHTH(UKALHH JlaboparopHas paboTa «lcciieJoBaHHE TUCTICPCHBIX CUCTEM). )

[IpuroroBineHre M HW3y4EHHE CBOMCTB JUCIEPCHBIX CHCTEM pAa3HBIX BHUJOB: CYCIIEH3UHU, 3MYJIbCHUH,
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KOJUTOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB HMCTHMHHBIX W KOJUIOMJIHBIX pPAcTBOPOB, BBISIBICHUE
OCHOBHBIX Pa3IMuuil MEXy HUMHU.

KonTpoabHas

JucniepcHble CUCTEMBI.
padora 5
Paznen 7. KauyecTBeHHbIE peakiun 00HAPYKEHUSI HEOPTAHUYECKUX U OPraHN4YecKMX BellecTB
Tema 7.1. OcHoBHoOe€ conepxxaHue OK 01
O6HapyxeHue IMpakTHyecKue 3aHATHS OK 02
HEOpPraHM4eCKUX |KayecTBEHHbIE XMMHUECKHUE PEAKIUH, XapaKTepHbIE I OOHAPYKEHUSI HEOPTaHUYECKUX BEILIECTB
KaTHOHOB U (katrnoHOB ¥ aHMOHOB). COCTaBlIeHUE YpaBHEHUHN peakiiuii 0OHapykeHus1 KaTuoHoB -V rpymm u
aHUOHOB AQHHOHOB, B T.Y. B MOJICKYJISIPHOM U MOHHOU (opMax.

Peakmin oOHapy)KEHUST HEOPTAHUYECKUX BEIIECTB B peaTbHBIX 00BEKTaX OKPYKAIOIICH CPEIbI.

JlaGopaTopHble 3aHATHSA

OO0HapyxeHre HEOPTaHUYECKUX BEIIeCTB (KaTHOHOB [-VI rpymnm i aHHOHOB) C UCIIOJIB30BAHHEM

KAueCTBEHHBIX aHATMTHUYECKUX PEaKIIHil.

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JlTabopaTopHas paboTa « AHATUTHYECKHE Peakuu KaTHOHOB [—VI rpymmy.

[TpoBeneHne kKaueCTBEHHBIX PEaKIUil, UCIIOIb3yEeMBIX AJI1 OOHApYKEHHS KaTHOHOB | rpynmsl (kanus,

HaTpusi, Maraus, ammonus), Il rpynmel Ha mpumepe 6apwus, 111 rpynmel — cBuHIa, [V rpynms —

AITIOMUHUS,

V rpynnst — xenesa (I u III), VI rpynmnel — Hukens. Onucanne HaOM01aeMbIX SBJICHUN U COCTaBIICHUE

XUMUYECKHUX PEAKLIUU.

2. JlaboparopHas paboTa « AHAIUTUYECKUE PEAKIIUA aHUOHOBY.

[IpoBeneHEe KaYECTBEHHBIX PeaKInii, HCTIOIb3yEeMbIX JIJIsi OOHApY)KEHHUsSI aHHOHOB: KapOoHara, (ocdara,

cynbdara, cynbpuaa, HUTpara, Xjaopuaa u ap. Onucanve HabIIOJAEMbIX SIBICHUN U COCTaBJICHHE

XUMHYECKUX PEaAKIUM.
Tema 7.2. OcHoBHoOe€ conepxxaHue OK 01
O6HapyxeHue IMpakTHyecKue 3aHATHS OK 02
OpraHu4cCKuX KauecTBeHHBIE XUMHUYECKHE PEAKINH, XapaKTepHbIE AJi1 0OHAPYKEHUS OTAENIbHBIX KJIACCOB
BCIIECTB OpTraHWYECKUX COCAMHECHHI: (DEHOJIOB, abJACTHIOB, KpaxMaa, YKCYCHOM KUCIOThI, aMUHOKHCIIOT | JIp.
OTACIBbHBIX Jenatypanust 0e7ITKOB IMPU HArPEBaHUH, [IBETHBIC PEAKIIMH OCITKOB.




25

KJIaCCOB C
HCIIOIL30BaHHUEM
KayeCTBEHHBIX
peakuuii

CocraBieHre Ka4eCTBEHHBIX peakluii 0OHApYKEHHS] OPraHUYEeCKUX COeTMHEHUN OTIENIbHBIX KJIACCOB.

JlaGopaTopHble 3aHATHSA

OOHapy)XxeHne OpraHMYECKUX COCAMHEHUI OTAEIbHBIX KIaCCOB.

JlaGopatopHast paboTa Ha BEIOOD:

1. JTaboparopHas pabota «KauecTBeHHbIE PeaKIIMK Ha OT/EJIbHbIEC KJIACChl OPraHUYECKUX BEIIECTBY.
[TpoBeneHne KaueCTBEHHBIX PEAKIUil, UCIIOIb3YEeMBIX AJI1 OOHAPYKEHHSI OPraHUYECKUX BEIECTB
Pa3IUYHBIX KJIACCOB: (PEHOJIOB, aJIbJIETHI0B, KpaxMaia, YKCYCHOM KUCIIOThI, aMUHOKHUCIIOT, OEJIKOB U Ap.
Onucanne HaOMIOAAEMBIX SBJICHUIN U COCTABJIEHUE XUMUYECKUX PEaKLUN /U CXEM.

2. JJabopaTtopHnas pabota «KauecTBeHHBIN aHAIN3 OPTAaHUYECKUX COSAUHEHUHN TT0 (PYHKITMOHATHHBIM
rpyIIam.

[IpoBeneHne KaueCTBEHHBIX pEaKLUi, UCIIOIb3yEMBbIX Ul paclO3HABAHMS OPraHUYECKUX BELIECTB
OTJICBHBIX KJIACCOB MO ()YHKIIMOHAIBHBIM IPYIIIaM: Ha IPUMEPE aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,
CIHUPTOB U (PEHOJIOB, aJBIAETHI0B U KETOHOB. ONUcaHne HaOII01aeMbIX SIBICHUN U COCTABIICHUE
XUMHYECKHUX PEAKIHH U/UITN CXEM.

IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/lePKaAHUeE (COAepPKaHHue MPUKJIATHOTO MOYJIfA)

Pazpea 8.

Xumus B ObITY M IPOM3BOJICTBEHHOM 1eAITEJIbHOCTH YeJI0BeKa

Tema 8.1.

Xumus B ObITY U
MIPOU3BOJICTBEHHO
W 1esITeIbHOCTH
YyesoBeKa

OcHoBHOe conep:kaHne

IIpakTHYecKkHne 3aHATHA

DKoJIorudeckas 0e30macHOCTh MOCIEACTBUN OBITOBOM M ITPOU3BOJACTBEHHOM IEATEILHOCTH YEJIOBEKa,
CBsI3aHHas ¢ NepepadOTKO BELIECTB; MOUCK U aHAJIN3 XUMUYECKON NH(OpMALUU U3 Pa3IUYHBIX
UCTOYHUKOB (Hay4yHas U ydeOHO-Hay4YHas JIUTepaTypa, CpecTBa MaccoBOil nH(popMmanuy, cetb MHTepHeT
U JPYTHE).

Keticel (c yueToM Oyayieit mpodeccuoHanbHOM AesITeIbHOCTH) Ha aHAJIM3 HHPOPMAIIUU O
IIPOM3BOJICTBEHHOH JIEATETLHOCTH YeNIOBEKa, CBA3aHHOU C repepaboTKON U MMOJTyYCHHEM BEIECTB, a
TaKXe C IKOJOTHUECKON OEe30M1aCHOCTBIO.

3ammra keiica: [IpencraBnenue pe3yabTaToOB pelIeHHs KeCcOB (BBICTYIICHHE C IPe3eHTalNeH )

~ |||

OK 01
OK 02
OK 04
OK 07
IIK3...

*Paznen 9.1. UccienoBanne u XuMU4eCKUil aHAIN3 00beKTOB OHocdepbl (1J1 YKPYIIHEHHBIX TPYII ClleMAJIbLHOCTE/

36

3 Otpaxkaetca MK, anemeHT KoTopon GopmupyeTca NpUKNagHbIM mogynem (NpodeccMoHanbHO-0PUEHTUPOBAHHbLIM coaepkaHnem) B cootseTcTBum ¢ PrOC peannsyemon

npodeccun/cneumansHoctn CNO
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npodeccnii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)

Tema 9.1.1. OcHoBHoOE coiepxaHue OK 01
OcHoBbI JlaGopaTopHble 3aHATHS IIK...
nabopaTopHou JlaGopatopHas padota «OCHOBBI TA0OPATOPHOM MPAKTUKI.
HpaKTHKH B JlaGopatopHas mocya U XuMU4Yeckre peakTuBbl. OCHOBHBIE TabopaTopHble onepauuu. JlJabopaTtopHoe
npoeccHoHabH  |oGopynoBanue. TexHuKa GE30MaCHOCTH U MPaBHIIA PaGOTHI (II0BEIEHNs) B TAGOPATOPUH.
BIX J1A0OPATOPHAX [[[pakTHYecKHe 3aHATHS
BrInonHeHue THIOBBIX PACYETOB 10 TEMATHKE SKCIIEPUMEHTA (BBIXOJ] MPOAYKTA PEaKIui, Macca HaBECKH,
00bEM PacCTBOPHUTEIIA).
O0paboTKa TaHHBIX, aHATH3 U OIIEHKA UX JOCTOBEPHOCTH (BHIYHMCIICHUE CPEHETO 3HAUCHUS
IKCHEPUMEHTAIBHBIX JAHHBIX, TOTPEITHOCTH).
[IpencraBienne pe3yabTaToB AKCIIEPUMEHTA B pa3InuHOi ¢popme (Tabimia, rpaduk, OT4eT, JOKIaI,
MIPE3CHTAIINS ).
Tema 9.1.2. OcHoBHoOeE coepxaHue OK 01
XUMHYCCKUH TeopeTnyeckoe 00yueHune OK 02
aHa/M3 Ipod BOJIBI Knaccuuxanus mpo6 BoJbI O BUAY M HA3HAYEHHIO, HCXO/S U3 €€ XMMHYIECKOTO COCTABA. OK 07
OprasonenTHuecKue CBOMCTBA (3amax, Mpo3payHOCTb, IIBETHOCTb, MYTHOCTH) BOJIbl. KHCIIOTHOCTD 1 K...

IIEJI0YHOCTH BOABL. pH cpensl 1 MeTo bl ee onpeaeneHus. JKecTKOCTh BOAbI U METO/BI €€ OIpe/IeIICHUsI.
CymHoCTh METOAA TUTPOBAHUS.

Bunsl )xecTkOCTH BOJIBI (BpeMEHHAs U TOCTOsIHHAS ). JKECTKOCTh BOJIbI KaK MPUYMHA BBIMAICHHUS 0CaIKOB
WM 00pa30BaHMS CONCOTIOKEHHH, IMEIOIINX MECTO B OBITY M HA TPOU3BO/ICTBE.

Cocras coeil, BBI3BIBAIOIINX KECTKOCTh BOABL. XMMUYECKHE MPOIIECCHI, YCTPAHSIONINE KECTKOCTh BOJIBL.
VYpaBHEHUS! XUMUYECKUX PEAKIHH, HIUTIOCTPUPYIOLIUX MTPOIECCHI, TPOUCXOAAIINE IPH YCTPAaHEHUH
KECTKOCTH. Y CTpaHEHHE BPEMEHHO KECTKOCTH OBITOBBIMU M XUMHUECKHMH crioco0amu. CriocoOs!
yYCTpaHEHUS MOCTOSHHON YKECTKOCTH.

IIpakTHYecKkHne 3aHATHA

CrniocoObI BbIpaykeHUsI KOHIIEHTPAIMU PacTBOPOB: MaccoBas J0JIsl paCTBOPEHHOI'O BEIIECTBA, MOJISIpHAs U
MOJIsITIbHAS KOHIIEHTpaluu. TuTp pactBopa. Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX
3aJJaHU} Ha pacueT KOHIEHTPAIMil 3arpsA3HSIONINX BEIIECTB U UX CPAaBHEHHE C MPEEIbHO JOMYCTUMBIMU
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koHnentpanusamu (I11K).

JlabopaTopHble 3aHATHS

HccnenoBanre XUMHUYECKOTO COCTaBa MPoO BOJIBI.

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JTabopaTopHas pabota «O4UCTKA BOJBI OT 3arPSI3HCHHIN.

Hcnonp3oBanne MeTO10B (PUIBTPOBAHUS U aICOPOLIUU JUTS OT/ICIICHUS 3arpsI3HEHUN B MICCIIeyeMO
npo6e Bobl. BRIOOp MeTO1a OUMCTKY B 3aBUCMMOCTH OT BUa 3arps3HeHus. CpaBHeHHE Y3 PEKTHBHOCTH
Pa3TUYHBIX METOJIOB OYUCTKHU BOJBI B PA3HBIX YCIOBUSAX (B 1a00paToOpuu, B JOMAIIHUX U MOJIEBBIX
YCIIOBUSIX).

2. JJabopartophnast pabota «Onpezaenenre pH BoabI U €€ KHCIOTHOCTH.

Omnpenenenne pH cpeasl ¢ MOMOIIBI0 YHUBEPCAILHOTO HHAUKATOpa. Vcrnonb3oBaHue TUTPOBAHUS JUIS
omnpezeneHus: KucaotHoctu. Onpenenenne o0eil KUCIOTHOCTH BOJIbI, pacueT CBOOOIHOM KHUCIOTHOCTH.
Omnpenenenne o61IeH 1 cBOOOHON 1en0ouHOCTH. COCTaBJICHHE YPaBHEHUH PEAKIINK, MPOTEKAIOIINX TTPH
OTIpeIeIeHUH KUCIOTHOCTH/ IEIOYHOCTH P00 BOBI. Y CTAaHOBJICHHE CIIOCOOOB MCIIOIB30BAHUS

HUCCIICAOBAHHBIX Hp06 BOJBI B ) KU3HCACATCIIbHOCTHU YCJIOBCKA, HA OCHOBC ITOJIYYCHHBIX JAHHBIX O COCTAaBC.

3. JTaGopatopHas pabora «OmnpeneneHue 5KeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHEHUSD».

Crioco0bl yCTpaHEHUS BCEX BHJIOB )KECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJICH KEeCTKOCTH. Pemienue
SKCIIEPUMEHTAIBLHOM 3a/1a4M Ha BBISIBIICHUE BPEMEHHOMN M MTOCTOSTHHOM KE€CTKOCTH BOJbI. OleHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB )KECTKOCTH B JOMAITHUX YCIOBHUSX.

Tema 9.1.3.
XUMHUYECKHUH
KOHTPOJIb
KadecTBa
MPOAYKTOB
ITUTAHUS

OcHoBHOE co/iep:KaHue

Teopernueckoe o0y4enue

KadecTBeHHBIN XUMUYECKHI COCTaB MPOAYKTOB MUTaHMs. BemecTra, Ganscudunupyronme mpoIyKThl
MUTAaHMS, U BELIECTBA, 3arpsI3HAIONINE MPOAYKThI MuTaHus. Onpenenenne 3arpa3HaonX XUMHUECKUX
BEIIECTB B MPOJIYKTaX MUTAHUS, ONpe/IeJICHHE BEIIECTB, HE 3asBJIIEHHBIX B COCTaBE MPOAYKTOB MUTAHUSI.

IIpakTHYecKkHne 3aHATHA

Opranuyeckue U HEOpPraHMYECKHUE BEUIeCTBa, BXOAAIIUE B COCTaB MPOAYKTOB uTaHus. OnpenenaeHue
cocrtaBa 0JII0]1 Ha COJIepyKaHUE MaKpO U MUKPOAJIEMEHTOB. V3ydueHne npeasioskeHHbIX IpernoaaBaTeaeM
0JIt011 HA TIPEIMET XUMHUYECKOI0 COCTaBa, ONpeAeIeHUE 10JIel OT CyTOYHONH HOPMBI Makpo U
MUKPO3JIEMEHTOB B YKa3aHHOM OJI0fI€.

Pemenuie npakTHKO-OPUEHTUPOBAHHBIX 3a/1a4 110 KyJTUHAPHON TeMAaTHUKe Pa3IUYHbIX TUIIOB.

OK 01
OK 02
OK 07
MK...
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JlaGopaTopHble 3aHATHSA

HccnenoBanre XUMUYECKOTO COCTaBa MPOIYKTOB MUTAHUS.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JTaboparopHas pabora «OOHapy>Ke€HHE HUTPATOB B MPOILYKTAaX MUTAHUS.

HccnenoBanue MaTepralioB MOIYKOIMUYECTBEHHBIM METOJIOM OIPEICIIEHUS] HUTPATOB C UCTIOIb30BAHUEM
nudeHnIaMuta (KOPHETUIOAbI OBOIIEH, JTMCThS M KOUEPBIKKA KaITyCThI, 0B GPYKTOB). AHAINU3 YPOBHS
3arps3HEHUs] HUTPaTaMy 110 MHTEHCUBHOCTU OKPAIIMBAaHUS MPOTYKTOB PEaKIUH.

2. JJabopaTtopHnast pabota «lcciaenoBaHue MpoayKTOB MUTAHUS HA HAJTMYHUE YTIICBOOBY.

HccnenoBanye MOJIOYHBIX MPOIYKTOB HAa HAIM4YUE Kpaxmaia. VccienoBanue npoaykToB Ha HaIUUKe
TJTFOKO3BI.

Tema 9.1.4.
XUMHUYECKHUH
aHaim3 mpood
IMOYBEI

OcHoBHOe conep:kaHue

Teopernueckoe o0y4enue

Knaccudukanus nous mo BUy U Ha3HAYEHUIO, HCXO/S U3 XUMUYECKOT0 cocTaBa. Mnentuduxanms
pOoOBI MOUBHI 110 €€ XUMUYECKOMY COCTaBY, OMMCAHHE BOZMOKHOCTEH €€ MPUMEHEHHUS.

TpeboBaHMsI K Ka4eCTBY MOYBHI PA3TUYHOTO HazHaueHHs. OnucaHue 0coOOEHHOCTEH NCIOTb30BaHNS TTOYB
B 3aBHCHMOCTH OT THIIOB, CIIOCOOBI YTYYIIICHUs KaueCTBA MOYB B 3aBUCUMOCTH OT Ha3HAYCHUSI.

OO6acT UCTOIB30BaHUS OPTAaHUIECKUX YIOOpEHUH B 3aBUCUMOCTH OT Ka4eCTBEHHOTO COCTaBa.
Onucanue opraHu4ecKux yIoOpeHni  UX MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIAHOCTH.

IIpakTnyeckue 3aHATHS

O6HaCTI/I Ha3HA4YCHUA (HpI/IMeHGHI/ISI) IIOYBBI, UCXOJA U3 KAYECTBCHHOI'O U KOJINYCCTBCHHOI'O COCTaBa.
AHann3 HOpMaTUBHOM JOKYMEHTALMH.

Posib HeOpraHmuecKuX BEIIECTB B KAUECTBE MUHEPAIBHBIX YI0OPEHUH, yaydInTeNneil mouBkI.
CocraB MUHEPATBHBIX YA0OPEHUH U UX PUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IMOYBHI U €€
pa3sHOBUAHOCTU. B3auMOCBs3b cocTaBa y10OpeHU U UX BIUSHUS Ha BETETaTUBHBIC CBOMCTBA U
MIJIOAOHOIIICHUE PACTECHUM.

JlabopaTopHble 3aHATHS

HccnenoBanue XUMUYECKOTO COCTaBa MPOO MOYBHI.
JlaGopaTopHas paboTa Ha BBEIOOP:

OK 01
OK 02
OK 07
MK...
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|. JlaGoparopras paboTa «OOHapyKeHHE HEOPTAHNYECKUX MMPUMECEH B MpoOax».

[Tpurotosnenue npoObl MOYBHI AJIsI UCCIIEOBAHMS KUCIOTHOCTH/IIEIOYHOCTH, HEOPTAaHUYECKUX
3arpsisHeHU. OOHapy)XEHHUE XJIOPUI- U CYIb(aT-nOHOB B TIpoOe mouBkl. CocTaBlieHUE YpaBHEHU
peakuuii oOHapyxeHusi. CpaBHEHUE MOJTYYCHHBIX ITOKa3aTeNiell ¢ HOPMATUBHBIMU (CITPAaBOYHBIMU)
3HAUYEHUSIMHU.

2. JIaboparopHas pabota «Onpenenenne pH BoJHON BBITSKKH ITOYBBI, €€ KUCIOTHOCTU H LIETIOYHOCTH.
HccnenoBanue BOAHBIX BBITSKEK 00pa3I0B FOTOBBIX MOYBEHHBIX CMecel (IS pa3HbIX TUIIOB PACTCHHIA).
Omnpenenenne pH nouBsl ¢ UCHOIB30BAHUEM MHAUKATOPOB. OIIEHKA TUIIOB IIOYB B IIPEICTAaBICHHBIX
o0pa3uax (CHIbHOKHCIAs, KHCTas, ClIadoKucast, HeMTpaibHasi, eJI0YHas).

Tema 9.1.5. OcHoBHOE coiep:KaHue 10 OKO01
Hccnenosanne TeopeTuueckoe ofyueHue 2 OK 02
00BEKTOB V4eOHO-HCCIeN0BATENLCKHI TPOEKT B 00JIaCTH MCCIen0BaHus 06bekToB Onocdepsr. O630p TeM yueOHO- OK 04
Guocepsl MCCIIEZIOBATENBCKUX MIPOEKTOB. AJITOPUTM BBINOJHEHHUS poekTa. OnpeneneHue mpooieMbl 5 OK 07

HccieI0BaHus. MeTo bl MorcKa, aHaru3a U 00paboTkr HHPOPMAIIUK O TIPOEKTE B PA3IMUHBIX MK...

UCTOYHUKAX.

IIpakTu4eckue 3aHATHS 4

O06ocHOBaHME aKTyaJTbHOCTH BBIOpaHHOUM TeMbl. BrIsiBIIieHne mpo6iemsbl uccienoBanus. Beioop 00beKTOB 2

u MeTonoB wuccinenoBanus. I[loctaHoBka 1eneil w 3amay  uccieaoBaHus. OmnpenesneHHe MNPOIYKTa

uccienoanus. OnpenesaeHe STaloB U COCTABIIEHUE MJIaHA UCCIIEIOBAHMUS.

3ammra mpoekrta: IlpeacraBieHue pe3ylbTaTOB BBIMOJIHEHUS y4eOHO-MCCIIEIOBATEIBCKUX IMPOEKTOB 2

(BBICTYILIIEHUE C PE3CHTAIUEH).

JlaboparopHble 3aHATHS 4

HccnenoBanne MNpeIOKEHHOTO O00bEKTa Ha KHUCIOTHOCTh, MIEIOYHOCTh, XHUMHUYECKHH COCTaB

(3arps3HUTENH, MAaKpO- U MUKpOdJIeMeHThI). OO0paboTka pe3ynpTaToB uccienoBanms. OleHKa KayecTBa 4

UCCIIEIyeMOT0 00bEKTa, UCXO/S U3 Pe3yIbTaTOB XUMHUECKOTO aHAIIN3a.
*Pasmen 9.2. HcciemoBaHue M XMMHYECKHIl aHaJn3 o00beKTOB TexHOc(hepbl (A1 YKPYNHEHHBIX TIpynn 36
cnennanabHocTeil/ mpodgeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHoBHOE coiep:KaHue OKO01
OcHoBbI JlaGopaTopHble 3aHATUS 2 [K...




30

nabopaTopHOH
MPAKTUKH B
po¢eCCHOHAIIbH
BIX JTAOOpATOPHUSIX

JlaGopaTopHas pabota «OCHOBBI Ja0OPATOPHOU MPAKTHKN.
JlabopatopHasi ocyia 1 XUMH4YecKre peakTuBbl. OCHOBHBIE TabopaTopHbIe onepanuu. JlJabopaTopHoe
obopynoBanue. TexHrka 6€30MaCHOCTH M MpaBuiia paboTHI (MTOBEICHUS ) B TAOOPATOPHH.

IIpakTHYecKkne 3aHATHA

BrinosnHeHnE TUMOBBIX PACUETOB 110 TEMATHUKE SKCIIEPUMEHTA (BBIXOJ MPOJIYKTa pEaKlu1, Macca HaBECKH,
00beM pactBoputens). O6paboTka JaHHBIX, AHAJIW3 U OLIEHKA MX JIOCTOBEPHOCTHU (BBIUYMCIICHUE CPETHETO
3HAQYCHUsl OKCIEPUMEHTAIBHBIX JIaHHBIX, MorpemHocTH). [IpencraBneHne B pa3nIudHOil  (dopme
pe3yabTaTOB IKCIIepuMeHTa (Tabnuia, rpaduk, oT4eT, JOKIA I, TPE3CHTAIINS)

Tema 9.2.2.
XUMHUYECKHUH
aHaam3
TEXHUYSCKUH
BOJIBI

OcHoBHoOe conep:kaHue

Teopernueckoe o0y4enue

Ha3nauenne TexHuueckon Bobl. TpeOOBaHMS K TEXHUYECKOM BOJIE TTO TPyIIIaM MOTPeOICHUSI.

KadecTBO TeXHHMYECKOM BOIbl Pa3HBIX BUIOB. XHUMHUYECKUW aHAIM3 M MPOU3BOJCTBEHHBIH KOHTPOJIb
cocTaBa TeXHUYECKOM Bo/ibl. CyIIHOCTh METOAA TUTPOBAHUSI.

AHanmM3 TEeXHUYECKOW BOJIbI Ha >KECTKOCTh W Apyrue mokasareinu. KHCIOTHOCTh M IIETOYHOCTH BOJIBI.
Omnpenenenue obOmeil 1 cBOOOAHON IMIETOYHOCTH (KHUCIOTHOCTH) METOAOM TUTpoBaHus. pH cpensl u
METO/Ibl €€ omnpeeneHus. JKecTKOCTb BOJbI U METObI €€ OIPEICTICHUS.

OK 01
OK 02
OK 07
MK...

IIpakTuyeckue 3aHATHS

CriocoObI BhIpa)keHUsI KOHIICHTPAIIMK PAacTBOPOB: MaccoBasi JIOJISl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS H
MOJISUTbHAs KOHIGHTpanuu. TUTp pacTBopa. PemieHne NpaKTHKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX
3aJJaHU Ha pacyeT KOHICHTPAIMN 3arpsS3HSIOIINX BEIIECTB H UX CPAaBHEHHE C MPENEITBHO JOMYCTHMBIMH
koHnentpanusmu (ITJ1K).

JlaGopaTopHble 3aHATHSA

HccnenoBanne XUMHUYECKOTO COCTaBa MPOO TEXHUYECKOU BOJIBI.

JlaGopatopHnast paboTa Ha BBIOOD:

1. JTaboparopHas pabota «Omnpesenenre XJI0OprUI0B METOIOM TUTPOBAHMS B TEXHUYECKON BOJICY.
Onpenenenre XJIOpUI-UOHOB METOJOM apreHTOMETPHH ¢ (PUKCUPOBAaHMEM KOHIIA TUTPOBAHUS IO METOTY
Mopa (ocaauTenbHOe TUTPOBAHUE).

2. JJaboparopnas padota «OnpeaeseHie )KeCTKOCTH TEXHUYECKON BOBI METOJOM TUTPOBAHHUSM.
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KomruiekcoHOMeTprUecKoe onpeieieHre JKECTKOCTH (CyMMBI MOHOB KaJIBIIMSI M MarHUS) B Cpelie
aMMOHUIHO-amMmMua4dHoro O0ydepaoro pactsopa (pH 9—10) mo o6pazoBanuto ¢ TpuionoM b
MaJIOIUCCOIMUPOBAHHBIX KOMIUIEKCHBIX COCTUHCHUH.

Tema 9.2.3.
XUMHYECKUN aHaAIN3

BO3/lyXa

OcHoBHOe cogepkaHue

Teopernueckoe o0yuenune

XUMHYECKUH cocTaB aTMOC(EpHOTO BO3yXa, BO3IyXxa paboueii 30HbI. BpeaHbie BemecTBa 1 MpUMeECH B
BO3AyX€ JKWIBIX MOMEIIeHUH, B Bo3xyxe paboueil 30Hb.. HopmaTtuBHble nokymeHTbl. IlocmenctBus
BO3JICHCTBUSL BBICOKOW KOHLIEHTpPALUU YIVIEKMCIIONO ra3a Ha OpraHu3M 4YeloBeKa. MepompusTus Io
CHWKEHUIO YPOBHS 3arPsI3HEHHOCTH BO3/1yXa UCCIENyEeMONU KOMHATBI.

I[pakTuyeckue 3aHATHS

['uruennyeckast oleHKa CTENeHH 3arpsi3HEHUs BO3yXa MOMEIIEHNS Ha OCHOBE COMOCTABIICHUS
KOHIEHTPALUU AUOKCH]IA YTIIepoa ¢ COOTBETCTBYIOUIUM T'MTHEHUYECKUM HOPMATHUBOM.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/laHUI Ha pacueT KOJIMYECTBa BEIlleCTBa,
KOHIICHTPAIIUH BPEIHBIX TpUMeced B aTMOCHEPHOM BO3yXe U BO3/IyX€ MOMEIICHUH.

JlabGopaTopHble 3aHATHSA

JlaGopatopnas pabora «OnpeneneHue coJepKaHus yrJIEKUCIOro raza B Bo3/AyXe IMOMEIIEHHUs dKCIpece-
metoaom». MccnenoBanue mpob Bo3ayxa padoueit 30Hb. OnpeneneHne coaep kaHus yriIeKHcIoro raza B
BO3/yX€ IOMEIIECHUS IKCIIPECC-METOOM.

OK 01
OK 02
OK 07
MK...

Tema 9.2.4.
XUMUYECKUN aHAIIN3
mpo0 MaTepuaioB
CTPOUTETBHO-
pecTaBpalliOHHOMN
JeATETbHOCTH U
nu3afHa

OcHoBHOe cogepkaHue

Teopernueckoe o0yuenune

Krnaccudukanus MatepuanoB, HCIOIb3YEMBIX B CTPOUTENIbHO-PECTABPALIMOHHON ACSITENLHOCTH IO
COCTaBY, UX HA3HAYEHHE U TPUMEHEHNE. XMMHUUYECKUI aHAJIN3 MaTEPUAJIOB CTPOUTEIIBHO-
pecTaBpalMOHHON JIEATEIbHOCTH U Au3ailHa. XUMUYECKHI COCTaB MUTMEHTOB, KPACUTENEH, BIKYIIUX
cMmecei, 0COOEHHOCTH UX CBOWCTB M MMPUMEHEHHsI B PO eCCHOHATBLHOM AesTeNbHOCTH. Bemectna,
HCIOJIb3YEMBIE B KAUECTBE ITMTMEHTOB U CBSI3YIOIIMX MaTepuanos. McTopuueckas cripaBka.

OK 01
OK 02
OK 07
IIK...
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CoBpeMEHHbIE MaTEPHUAIIBI.

IIpakTHYeckue 3aHATHSA

KadecTBeHHBII ¥ KOJWYECTBEHHBIH COCTaB TPOO MaTEpPHAIOB CTPOUTEIHHO-PECTABPAIIMOHHON
NesTeNbHOCTH U Au3aiiHa. Kiaccudukanus Kpacok MO YKPBIBUCTOCTH, IPO3PAYHOCTH B 3aBUCUMOCTH OT
WCIIO0JIb3YEMBIX MUTMEHTOB U CBS3YIOLIUX BelecTB. ONpesesieHre cocTaBa Kpacok Ha COIepKaHUE MUKPO
U MaKpoOdJIEMEHTOB. PelieHne MpakTUKO-OPUEHTHPOBAHHBIX 33/JaHUI MO XMMHUYECKOMY aHAIM3y Mpoo
MaTepHaoB CTPOUTEIIBHO-PECTABPALIUOHHON EATEIbHOCTU U IU3alHa.

JlaGopaTopHble 3aHATHSA

HccnenoBanue MaTepraioB CTPOUTEIbHO-PECTABPALIMOHHON JIEITEILHOCTH U JU3aiiHa.

Jlaboparopnast pabota Ha BEIOOD:

1. JTabopaTopHnast pabota «/3roToBIeHHE KPACOK (MO 00 MUTMEHTOB M CBS3BIBAIOIINX BEIIECTB)».
HccnenoBanue npupoaHbIX MUHEPAJIOB, OIyYEHHE MTUTMEHTOB MTyTEM XMMHUYECKUX PEeaKIHii,
onpeJeleHUE CBA3YIOMKX MaTepuaioB. CpaBHEHUE YKPBIBUCTOCTH U MPO3PAYHOCTHU MOTYYEHHBIX KPACOK
MyTeM HAaHECEHHS MX Ha JINCT OyMaru.

2. JTJaboparopHas pabota «lcciaenoBanrue CBOWCTB BSDKYILIMX BEIIECTB Ha MIPUMEPE THIICA».
OrnpenenieHre CKOPOCTH CXBAThIBAHUS TPUPOTHOTO U CTPOUTENBHOTO rurica. @akTopbl, yCKOPSIONINE U
3aMeUISIONINE CXBaThIBAaHUE TPUPOIHOTO TUIlca. [ uncoBoe TecTo, TeMiieparypa ero 3acTbIBaHUSI.
CpaBHEHHE CKOPOCTH CXBAaThIBaHUS MIPUPOJHOTO M CTPOUTEIHHOTO THIICA, OnpeesieHue GaKkTopoB,
BIIUSIIOLIUX HA CKOPOCTh CXBAThIBAHUSI CTPOUTEIBHOTO TUIICA, OTIPEieNICHUE TEMITEPAaTyphl 3aCThIBAHUS
TUIICOBOTO TeCTa.

Tema 9.2.5.
HccnenoBanue
00BEKTOB
TeXHOCGhEPHI

OcHoOBHOe coiep:KaHue

10

Teopernyeckoe o0yueHue

Y4eOHO-UCCIeIOBATEILCKUIT TIPOEKT B OOJACTH WCCleAoBaHUS OO0BEKTOB TexHocheprl. O030p TeM
y4eOHO-HMCCIIEJOBATENbCKUX TPOEKTOB. AJITOPUTM BBINOJIHEHUS TMpoekTa. OmnpeneneHue MpoodIeMbl
uccrnenoBanus. MeToasl TMoOMCKa, aHamu3a W o0paboTkM HMHGOPMAIMM O NPOEKTE B Pa3THUUYHBIX
HCTOYHHKAX.

OK 01
OK 02
OK 04
OK 07
IIK...
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I[IpakTuyeckue 3aHATHS 4
ObocHOBaHME aKTYaJIbHOCTH BHIOpaHHOI TeMbl. BolsiBieHne mpobiemsl nccieaoBanus. Beioop 00beKTOB
U MeToJ0B wuccinenoBanus. lloctaHoBka 1eneil W 3amay  uccienoBaHus. OmnpeneneHre MpOayKTa 2
uccinenoanus. OnpeaeneHue 3TaloB U COCTABJICHUE TUIaHa UCCIIETOBAHMS.
3ammura npoexkra: IlpencraBieHue pe3yabTaTOB BBIMOJHEHUS Y4€OHO-HMCCIIEIOBATENbCKUX IMPOEKTOB 2
(BBICTYIIJICHUE C TIPE3EHTAIEH ).
JlaGopaTopHble 3aHATUSA 4
HccnenoBanne TpPeUIOKEHHOTO OOBEKTa HAa KHUCIOTHOCTh, IIETOYHOCTh, XUMHUYECKHH COCTaB
(3arpsi3HUTENHN, MAaKpPO- U MUKpO3TIeMeHThl). OO0paboTka pe3yibTaToB uccienaoBanus. OleHKa KauecTBa 4
HCCIIeTyeMOro 00BEKTa UCXOMS U3 Pe3yJIbTaTOB XUMUYECKOTO aHATN3a
IIpomMe:xxyTOUHASI ATTECTAIUA MO JUCUMUILINHE (IK3aMeH) 20
Bcero 154

*(OOpa3oBaTe/ibHAas OPraHU3alMs BLIOMPAaeT 0OJAMH MOAYJb U3 MPeII0KeHHbIX.
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3. KAJJEHJIAPHBIA I'PA®UK 110 BOCIIUTATEJbHOM PABOTE 11O
JAUCHHUITVINHE

Moayasb 3. YueOHO-Hccae10BaTeNnbeKas 1 HAy9HO-UCCIICA0BATENLCKAs IEATEIbHOCTD

Jlara u MmecTo HazBanue ®dopma OtBercTBeHHBIN | JlOCTHIKEHUS

MPOBEACHUS MEpONPUSITHS MIPOBEICHUS ydammxcs
MEPONPUITHS

Amnpens 2024r. Buxkropuna NumuBunyansn | Kynaesa H.A. CdhopmupoBanu

[Tonutexunuecku | «XUMUS B O-TpynIoBas octs OK .01,02,

H KOJUIEIK MEIHIIAHEY 04, 07

4. YCJIOBUSA PEAJIN3AIIMU ITIPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JUCIHUIIVIMHBI
4.1. TpeOGoBaHUsI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHuIo

Jlnist peanmzanuy MpOrpamMMbl JTUCIHMIUIMHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIIETYIOLIIe
CrelMabHbIE TIOMEIICHHS: Yy4YeOHBbI KaOWHET XUMHUM W/WIM Y4eOHOM XHWMHUYECKOU
nabopaTopuH.

O6opynoBanue y4eOHOro KabuHeTa (HAIJISIAHbIE MOCO0OMSI): HAOOPHI MAPOCTEPKHEBBIX
MoJielIel MOJIEKYJ, MOJENN KPUCTAIMYECKHX PELIETOK, KOJUIEKIIMM MPOCTHIX U CIIOKHBIX
BEIIECTB H/MJIM KOJUIEKIIMU TOJMMEPOB; KOJUIEKIUS TOPHBIX MOPOJ W MHHEpAJoB, TabiauIa
Menneneesa, yueOHble GHIBMBI, IIU(PPOBBIE 00pa30BaTENbHbBIE PECYPCHI.

TexHuueckune cpeacTBa O0y4YeHMsI: KOMIIBIOTEp C YCTPOWCTBAMHM BOCIPOM3BEICHHS
3ByKa, NPUHTEp, MYJIbTUMEANUA-TIPOCKTOP C OHKPAHOM, MYIbTHUMEIUIHAs 1OCKa, yKa3Ka-
MpEe3eHTEP ISl TPE3CHTAIUMN.

OoOopynoBanue JjadopaTopur ¥ padoymx MecT Ja0OPATOPUM: MEH3YPKH, MHUIETKU-
KareJbHUIIbl, TEPMOMETPBI, MUKPOCKOTI, JIYIbl, IPEAMETHbIE U MMOKPOBHbIE CTEKJIA, MIAHILIETHI
JUIsL KamnelbHbIX peakiuii, guiabTpoBaigbHas Oymara, IPOMBIBAJIKH, CTEKJISHHBIE MPOOUPKH,
pe3uHOBbIe TMPOOKH, (oHApUKH, HAOOpP PEaKTHUBOB, CTECKJISHHBIC NAJOYKH, INTATHBBI IS
poOUPOK; MEPHBIE IIMIIMHAPHI, BOPOHKH CTEKJITHHBIC, BOPOHKH JICIUTENIbHbIC IUIHHIPUYECKHIE
(50-100 mu1), CTYnKH ¢ MECTUKOM, ¢aphopoBbIE YAIIKH, MUHIETHI, PUIBTPHI OyMaXKHbIE, BaTa,
MapJisi, 4acoBbIE CTEKJA, JJIEKTPOIUIMTKH, JIa0OpaTOpHBbIE INTATHBBI, CIUPTOBBIE TOPEIIKH,
CIIUYKH, TPUOOP I MOTyYeHHUs Ta30B (MM MPOOUpKa C Ta300TBOJHON TPYOKOM), MepiKaTenn
JUIsl IPOOUPOK, CKIISIHKH ISl XpaHeHHsI peaKTUBOB, pa3/laTOUHbIE JIOTKH; XUMUYECKUE CTaKaHbI
(50, 100 m 200 mu); mIMaTeNny; MUHIETHI, TUTEIBHBIC MBI, CEKYHIOMEPHI (TaiiMepbl), MEpPHBIC
npobupku (Ha 10-20 M) m mepbie konOwr (25, 50, 100 u 200 mn), BomsHas Oansi (Wiau
TEPMOCTAT), CTCKJSIHHBIC NaJIOYKH, KOHWYECKHE KOJObI st TutpoBanus (50 u 100 M),
WHAWKATOPHBIC TOJOCKA JJsi ompeneneHus pH wu craHmapTHas WHIWKATOpHAS IIKAla;
YHUBEpCAJIbHBIN HHIUKATOP; nuneTk Ha 1, 10, 50 mu (umu po3aropsl Ha 1, 5 u 10 mir), GropeTku
JUIS TUTPOBAHUS, MeTUIIMHCKKE mmpuilsl Ha 100—150 mi, mabopaTtopHble H/HIN aHATUTHYECKUE
Bechl, pH-MeTpbl, cymmibHbIi mkad, u ap. 1adboparopHoe 000py10BaHUE.

4.2. UaopmaunoHHoe odecnevyeHne peaau3anun NporpaMmmbl

1. Ins peanmuzanuu mporpaMmbl OMOIHOTEYHBIN (OHI 00pa30BaTEIBPHONW OpraHU3aIluu
JOJI’KEH UMETh NeYaTHbIe W/WIN 3JIEKTPOHHBIE 00pa3oBaTeabHble U HH(POPMAIIMOHHBIE PECYPCHI,
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PEKOMEHJOBaHHBIE IS UCIIOJIB30BaHUA B 00Pa30BaTEIbHOM IPOLIECCe, HE CTaplle ISTH JIET C
MOMEHTA U3/IaHusl.

2. PexoMeHayemble TMe€YaTHbIE M3JaHUS 10 pealu3aluud o0meoOpa3oBaTeIbHON
JTUCIUIUIMHBI TPEICTABICHBI B METOJUYECKIX PEKOMEHIALUAX 110 OPraHu3aluyd 00ydeHu .

Ilepeuyenn yyeOHbIX n3aaHui, UHTEpHET-pecypcoB, JONOJTHUTEILHOM JIUTEPATYyPbl

1. Epoxun, KFO.M. Xumusa s mnpodeccid W CHEIUATBHOCTEH TEXHUYECKOTO U
ecTecTBeHHO-Hay4dHoro mnpodueii: yueonuk / KO.M. Epoxun, W.b. KoBaneBa. - Mocksa:
Axanmemus, 2018. - 496 ¢

JlonoJIHUTEIbHBIE UCTOYHUKU:

1. Xumus [DnekTpoHHbIN pecypc]: yueOnoe mocodue / coct. I'. 0. Boctpukonsa, E. A.
XopoxopauHa. - Boponex: BOpOHEXKCKHI TIOCYIapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIIbHBIN
yauBepcuter, ObC ACB, 2015. - 92 c¢. - DBC «IPRbooks» - Pexum mocryma:
http://www.iprbookshop.ru/59133.html

4.3. IIpuMepHbIe TeMbl KYPCOBBIX IPOEKTOB (padoT)
KypcoBoii nmpoekT (paboTa) yueOHBIM IJIAHOM HE TIPETYCMOTPEH(a).
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5. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS
OBIIEOBPA3OBATEJBHON JUCIUITIJIMHBI

KoHTpons 1 orieHKa pe3yabTaToB 00YUYSHHS OCYIIECTBIISIETCS MPENO/IaBaTEIeM B IPOIIecce
IPOBEJCHUS MPaKTUUYECKUX 3aHATHM U Jab0opaTOpHBIX paboT, TECTUPOBAHUS,
BBIMIOJHEHUS]  OOYy4YalOIMMUCA  HWHAWBUIYaJIbHBIX  33JaHUN, TPOEKTOB, HCCIEAOBAHUM.
Pesynbratel 00y4yeHHs ONpenenstoT, uTo oOydaromuecs AOKHBI 3HaTb, MOHMMATh U
JEMOHCTPHUPOBATH MO 3aBEPIICHUN U3YUECHUS TUCIUTUINHBI.

s dopMupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHHUS y4eOHOW AMCLUITIMHBI

a TaKXeE

UCTIOJIb3YEeTCS CUCTEMA OLIEHOYHBIX MEPOIPHUATUH, PEACTABIIAIONIAs COO0M KOMIUIEKC Y4eOHBIX
MEpOTPHUATHIA, COTJIAaCOBAaHHBIX C pe3ylbTaTaMu OOYy4YeHHs M CHOPMYIUPOBAHHBIX C YUETOM

OI'OC COO (mpeametHsble pe3ynbratel o aucuuiuiae) u I'OC CIIO.

Ne Monyas / Pasnen Pe3yabTar 00y4yeHus OueHo4YHbIe MEePONIPUATHS OK
/ Tema
I |OcHoBHON MOayJIb
1 |Pazgen 1. ®opMyJIMPOBATH
OcHoBBI 0a3oBble MOHIATHS U
CTpOeHHs 3aKOHBI XMMHHU
BelllecTBa

1.1 |Ctpoenue aromoB |CoctaBnsate xumudeckue |1. Tect «CTpoeHue aToMOB OK 01
XUMHYECKHX (GbOpMyIIbl COEIMHEHUI B |XMMHUYECKUX 3JIEMEHTOB U
AJIIEMEHTOB U COOTBETCTBHUH CO CTETICHBIO |TPUPOIA XUMHUECKON CBSI3M».
pupoJa OKHUCJIEHUS XMMHUECKUX  |2. 3alaqyi Ha COCTaBIIEHUE
XUMHUYECKON 3JIEMEHTOB, UCXOMS U3 XUMHYECKHUX HOpMYIT
CBSI3U BAJIGHTHOCTH U JIBYXaTOMHBIX COEUHEHUN

ANEKTPOOTPHUIATETLHOCTU |(OKCUAOB, CYyIb(HUIOB,
TUAPUJIOB U T.I1.).

1.2 |Ilepmonnyeckuit |XapakTepu3oBaTh IIpakTuko-opuentupoanusie (OK 01
3aKOH M TaOJUIa |XMMHUYECKHE DIIEMEHTBI B |TEOPETUYECKHE 3a/IaHUsI Ha OK 02
J.. MeHnaeneeBa [COOTBETCTBHH C UX XapaKkTePU3aALUI0 XUMHUYECKUX

MOJIO)KEHUEM B 37eMeHTOB: «MeTanmudeckue /
MEePUOINYECKON CUCTEME |HEMETaUIMYECKHE CBOMCTRA,
XUMHUYECKUX HIIEMEHTOB 3IEKTPOOTPULIATENHHOCTD U
J.U. Menneneesa CPOACTBO K JJIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
ANEKTPOHHBIM CTPOECHUEM U
MOJIO)KEHUEM B IEPUOANYECKOI
CUCTEME XUMHUYECKHIX
anemenToB .M. Menneneenay.
2 |Paszgen 2. CocraBasath ypaBHenusi |KonrTpoabHasi paGora
XuMH4yecKkue U CXeMbl XUMHYECKHX «CTpoeHue BellecTBa H
peakuuun peaxkumii XUMHUYeCKHe peakium»
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Monayas / Paznen
Ne y Pe3yabTar 00y4yeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
2.1 |Tuner CocTraBisiTh peakiuu 1. 3amauu Ha cocTaBiIcHUE OK 01
XUMHYECKHAX COCIMHCHMS, PA3JIOKEHUS, |YPaBHCHHM peaKITuii:
peakmuit oOMeHa, 3aMellcHu, — COEIMHEHUS, 3aMEIICHMUS,

OKHCITUTEIBHO-
BOCCTAHOBUTEIIbHBIC
PeaKIMy U peaKIiuu
KOMILJIEKCOOOpa30BaHuUs
(ma mpumepe
T'HJIPOKCOKOMITIIEKCOB
QTIOMUHUSI U IIUHKA) C
y4acTHEM HEOpPraHMYeCKuX
BEIIIECTB

paznoxxeHus, oOMeHa u
peakuuil ¢ yyacTueM
KOMIUICKCHBIX COSAMHCHUI (Ha
puUMepe TUIPOKCOKOMILIEKCOB
QTIOMUHUS U [IUHKA);

— OKUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
WCIIOIb30BaHUEM METO/Ia
3JIEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX
cOoeMHEHUH (Ha mpuMepe
THJIPOKCOKOMITJIEKCOB IIMHKA U
AITIOMUHUS).

2. 3a/auu Ha pacuer
KOJIMYECTBEHHBIX
XapaKTEPUCTUK MPOTYKTA
peaKIu COeTMHECHHUS;
MacCOBOM WJIH 0OBEMHOM 10NN
BBIXOJIa MPOJIYKTa PEaKIINH
COCJIMHEHUS OT TEOPETHUECKU
BO3MOXKHOI'0; 00bEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEIIIECTB U MPOJTYKTOB
peakiuu; Maccel (00beM,
KOJINYECTBO BEIIECTBA)
MIPOJYKTA PEAKIUH, €CITU OJHO
U3 BEIIECTB JIaHO B BHUJIC
pacTBopa ¢ OIPENeICHHON
MAacCOBOH JoJIeH
PacTBOPEHHOTO BEIIECTRA.
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Ne Monyu / Pasnex Pe3yabTar 00y4yeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
2.2 |Onextponutryeck |CocTaBisATh YpaBHEHUS 1. 3amanus Ha cocTaBlICHUE OK 01
asi IUCCOIMAIIMS U |XUMHUYECKUX PEaKINH MOJIEKYJISIPHBIX U MOHHBIX
WOHHBIA OOMEH |MOHHOTrO OOMeEHa ¢ peaKIuii C y9acCTHEM OKCHJIOB,
Y4aCTHEM HEOPTraHUYECKHUX |KHUCIIOT, OCHOBAHHI U COJIEH,
BEILIECTB MOHHBIX peaKlMi THapOoIn3a
COJIEH, YCTAaHOBJIEHUE
M3MEHEHUS KUCIOTHOCTH
Cpelpbl.
2. JIaboparopnas padota
«Peakmuu ruaponuzay.
3 |Pa3men 3. HccaenoBars crpoerHue u |KonrpoJsbHasi padora
Ctpoenne u cBoiicTBa «CBolicTBa HEOPraHMYeCKHX
cBoOlicTBa HEOpPraHu4ecKux BellecTB)
HEOpPraHU4eCcKHUX |BellecTB
BelleCTB
3.1 |Knaccudukanus, |Knaccuduuuposath 1. Tect «Homenknarypa u OK 01

HOMEHKJIaTypa 1
CTpoeHue
HEOPraHNYECKuX
BEIIIECTB

HEOPraHUYeCKUe BEIIECTBA
B COOTBETCTBHH C UX
CTPOCHUEM

Ha3BaHWE HEOPTraHUYECKHUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTaBJICHHE XUMUYECKOMN
(bopMyIIbl HCXO1 U3 HA3BaHUS
BEIIIECTBA 10 MEKTYHAPOIHOM
WJIA TPUBUATBHON
HOMEHKJIAType».

2. 3ajaum Ha pacueT MaccOBOM
110711 (Macchl) XUMHUYECKOTO
3JIeMEeHTa (COSAMHEHHUS) B
MOJIeKYJe (CMECH).

3. IlpakTryeckue 3a7aHusl O
KJIaccu(puKaImm,
HOMEHKJIATYpe U XUMHUYECKUM
dhopmynaM HEOPraHUYECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB.
4. TlpakTHueckue 3alanus Ha
ONpPEACIICHUE XUMUUECKON
AKTUBHOCTH BEIIECTB B
3aBHCHUMOCTH BHA
XUMHYECKOH CBSI3U U TUMA
KPUCTAJUIMYECKON PEIIETKH.
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Ne Monyas / Pasnen Pe3yabTar 00y4yeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema

3.2 |®uzuko- VYcraHaBnuBaTh 1. Tect «OcobGenHoctu OK 01
XUMHUYECKHE 3aBUCUMOCTH (PU3HKO- XHMHYECKHX CBOHCTB okcHaoB, |OK 02
CBOICTBa XHUMHYECKHX CBOMCTB KHCJIOT, OCHOBAHHIA,

HEOPTaHMYECKUX |HEOPTraHWYECKHX BEUIECTB |aM(OTEPHBIX TUAPOKCUIIOB U

BEILIECTB OT CTPOCHUSI aTOMOB U coJiei».

MOJIEKYJI, @ TAK)KE TUIIA 2. 3agaHusi Ha COCTaBJICHUE
KPUCTAIUIMYECKOM PEIETKY | yPAaBHEHUN XUMUYECKUX

peaKuuii ¢ y4acCTUEM MPOCTBIX
U CJIOKHBIX HEOPTAaHUYECKUX
BEILIECTB: OKCHUJIOB METAJIJIOB,
HEMETAJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKHUX
KHCJIOT, OCHOBaHUM U
aM(OTEPHBIX TUAPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOIINX UX
CBOMCTBA U CIIOCOOBI
MTOJTyYEHUSI.
3. IlpakTuko-
OpHUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a/IlaHUsI HA
CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKUX BEIIECTB.
4. JTaboparopHas paboTa
«CBOMCTBAa METAIJIOB U
HEMETAJIIIOBY.

3.3 |IIpousBoacTBo O6ocHoBBIBaTh 3HaUeHUE U |[IpakTuko-opuentupoBannbie (OK 01
HEOPraHWYECKUX |IPUMEHEHUE 3a7aHus 1O COCTABJICHUIO OK 02
BEILECTB. HEOPraHWYECKHUX BEIIECTB |XMMHYECKUX PEAKIUH C
3HaueHue 1 B OBITOBOM U Y4aCTUEM HEOPTraHUYECKHUX
MIPUMEHEHUE B MIPOU3BOJICTBEHHOM BEILIECTB, UCIIOIb3YEMBIX JIJIS
OBITY U Ha JeSTeIbHOCTH YEJIOBEKA UX |UX HUIACHTU(DUKALIUY U
MIPOU3BOJICTBE (U3UKO-XMHUYECKHUMH MIPOMBIIIIJICHHBIX CIIOCO00B

CBOMCTBaMHU [IOJTy4YEHHUS.

4 [(Paznen 4. HccaenoBats crpoenue u (KontposabHasi padora
CtpoeHnue n cBoiicTBa oprannyeckux |«CTpoeHHe M CBOWCTBA
cBOlicTBa BeLleCTB OpPraHn4yecKMX BellecTB)
OPraHMYecKux

BEIIECCTB
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Ne Monyas / Pasnen Pe3yabTar 00y4yeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
4.1 |Knaccudukanus, |Kmaccudummposartsb 1. 3aga"us Ha cocTaBJIEHUE OK 01
CTpOEHHUE U OpraHWYECKHE BEIIECTBA B |HA3BAHHWI OPTraHMYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COCIMHEHUH 10 TPUBUATILHOM
OpraHUYECKUX CTPOECHHUEM WJTU MEXKITYHAPOIHOM
BEIIIECTB CHUCTEMaTHUECKOU
HOMEHKJIAType.
2. 3aaHus Ha COCTaBJICHUE
MIOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hopmyi
OpraHUYECKUX BEIIECTB
OTJEJBHBIX KJIACCOB.
3. 3amauu Ha OoNpeaeIeHue
npocTtenmiei GopmMyIbl
OpraHUYeCKON MOJIEKYJIbI,
HCXOJS U3 DIIECMEHTHOI'O
cocraBa (B %).
4.2 |ColicTBa YcranaBauBaTh 1. 3amanust Ha cocTaBJICHUE OK 01
OpraHUYECKUX 3aBUCUMOCTH (PH3UKO- YPaBHEHUN XUMUYECKUX OK 02
COETUHEHUN XUMHUYECKUX CBOWCTB peakuuii ¢ yyacTuem

OpPraHUYECKUX BEIIECTB OT
CTPOCHHS MOJIEKYJI

OpraHWYECKHX BEIECTB Ha
OCHOBAaHMH UX COCTaBa U
CTPOEHHUS.

2. 3agaHusi Ha COCTaBJICHUE
YPaBHEHUN XUMHYECKHUX
peakuuil, WITIOCTPUPYIOLIUX
XMMHYECKHE CBOMCTBA C
Y4ETOM MEXaHHU3MOB

MIPOTEKAHUS TAHHBIX PEAKINHA 1

T€HETHUECKON CBI3U

OpPraHN4Y€CKUX BEIICCTB Pa3HbIX

KJIaCCOB.
3. PacueTHsble 3a1a4u Mo
YPaBHEHUSAM PEAKLIUMI C
Y4aCTHEM OPraHUYECKUX
BEILIECTB.

4. Jlaboparopnas paboTa
«Tonyyenue >TrEHA U
WU3YYEHHUE E€r0 CBOMCTBY.




41

Ne Monyas / Pasnen Pe3yabTar 00y4yeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema

4.3 |Oprannyeckue O6ocHoBBIBaTh 3HaUeHUE U |[IpakTuko-opuentupoBannbie [OK 01
BEIIIECTBA B MPUMEHEHUE 3aJaHUs 110 COCTABJIEHUIO OK 02
KHU3HEIESATENIbHOC [OPraHUYEeCKUX BEUIECTB B |XHUMUYECKUX PEAKIUH C
TH YEJIOBEKa. OBITOBOM U Y4aCTHEM OPraHUYECKUX
[Ipon3BoaCTBO U |ITPOU3BOJCTBEHHOM BEILIECTB, UCIIOIb3YEMBbIX JIJIS
MIPUMEHEHHE NEeSTebHOCTH YEeJIOBEKA UX |UX UICHTU(UKAIIUY B OBITY U
OpraHUYECKUX (U3UKO-XMHUYECKHUMH MPOMBILIIIEHHOCTH.

BELIECTB B CBOWCTBaMHU
MIPOMBIIIJIEHHOCT
u

5 |Pa3gean S. HccaenoBars paBHoBecue |KonrpoJsbHasi padora
Kunernuyeckue u | CKOpPOCTh XUuMU4YecKHX |«CKOPOCTh XMMHYECKOMH
TepMOJAMHAMMYE |peaKIuii peaknuu U XUMHU4YecKoe
CKHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUSA
XHUMHYECKHX
peakuui

5.1 |Kunetnueckue  |MccnenoBath BIusiHuE 1. JTaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTU |KOHLIEHTpaLuu BBIOOD: OK 02
MIPOTEKAHUS pearupyromux BemecTB U |— «OmnpeneneHue 3aBUCUMOCTH
XUMHYECKHX TEMIIEpPaTyphbl Ha CKOPOCTh |CKOPOCTU PEAKIUU OT
peakuui XUMHYECKHUX PEaKIIHii KOHIEHTPALUU pearupyronx

BELIECTBY;

— «OnpeneneHue 3aBUCUMOCTU
CKOPOCTH PEAKIIMU OT
TEMIIEPATypPbI».

2. IlpakTuko-
OpUEHTUPOBAHHbBIE
TEOpeTUYECKHUEe 3aJaHUs Ha
aHanu3 (HaKTOPOB, BIUSIOMIUX
Ha U3MEHEHUE CKOPOCTH
XUMUYECKON PEAKLIUU.

5.2 |Tepmoaunamuyec |MccnenoBarh BIUSHUE 1. 3amaun Ha pacueTsl OK 01
KHe M3MEHEHHSI KOHIICHTPALUHU |TETIOBBIX AP PEKTOB OK 02
3aKOHOMEPHOCTHU |BEIIECTB, PEAKLUU CPEbl U [ XUMHUUECKUX PEaKINil 1
MPOTEKAHUS TEeMIIepaTypbl Ha onpeJielIeHUue TUIa PeaKuu
XUMHYECKHIX CMEIIIEHNEe XUMHUUYECKOTO  |(TI0 TerioBoMY 3P HEKTy: 3K30-
peaxiuii. paBHOBECHS U DHIOTEPMUYECKUE).

PaBHOBecue 2. IIpakTHko-
XUMHYECKHX OpUEHTHPOBAHHBIC 3aJaHUS HA
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Ne Monyu / Pasnex Pe3yabTar 00y4yeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
peakuuii npuMeHeHue npuHimna Jle
aTenbe 11 HaXOXKACHUS
HaIpaBJIEHUS CMEIICHUS
PaBHOBECHS XUMUUYECKOU
peakiuu ¥ aHanus (pakTopos,
BIUSIIONINX HA CMEIIEHUE
XUMHYECKOTO PABHOBECHSI.
3. JJaboparopHas pabota
«M3yueHue BIUSHUS
pa3IUYHBIX (DAKTOPOB Ha
CMeIlleHuEe XUMUYECKOTO
paBHOBECHSI.
6 (Pasnea 6. HccaenoBath KonTpoabHas padora no
JMucnepcHbie AUCTIePCHbIE CHCTEMbI Teme «/lucnepcHbie
CHCTEMBI CHCTEMbI»

6.1 |ducnepcHble Pa3nuuars ncTUHHBIE 1. 3anaun Ha nmpurotosinenue |OK 01
CUCTEMBI U pPacTBOPBI, KOJUIOUHBIE pacTBOpPOB. OK 02
(hakTopbI X pPacTBOPHI U 2. [IpakTuko-

YCTOMUMBOCTH rpy0oaucepcHbIe OpPUEHTUPOBAHHBIC PACUETHBIC
CHCTEMBbI Ha OCHOBE 3a/laHus Ha TUCTIEPCHBIE
XUMHYECKOT0 CHCTEMBI, HCIIOJIb3yEeMbIE B
AKCIEPUMEHTA OBITOBOI M TIPOU3BOJACTBEHHOM
NeSITeIbHOCTH YeJIOBEKa.

6.2 |HccnenoBanue UccnenoBath dusnko- JlabopartopHnast pabora (Ha OK 01

CBOICTB XUMHUYECKUE CBOMCTBA BBIOOD):
JUCTIEPCHBIX Pa3TUYHBIX BUIOB — IlpuroroBienue pacTBOPOB;
cHCTEM JHMCTIEPCHBIX CUCTEM — HccnenoBanue qUCTIEPCHBIX
CHCTEM.
7 |Pazgen 7. Hccaenosarhb cBoiicTBa
KauecTBeHHbIE |OpraHMYecKHX U
peakuuu HEOPraHUYeCKUX
o0HApYy:KeHUs  |BellecTB C
OpPraHu4yecKMX M |HCIO0JIb30BAHHEM
HEOPraHU4eCKHUX |KauyeCTBEHHbIX pPeaKIui
BellecTB

7.1 |O6HapyxeHue UccnenoBath 1. JJaboparopnas pa6ora (Ha |OK 01

HEOPraHUYECKUX |KaueCTBEHHBIC PEAKIIH BBIOOD):

KaTHUOHOB U
AHHOHOB

HCOPTraHNYCCKUX BCUICCTB

— AHaJIUTHYECKUE peaKluu
kaTuoHOB [-VI rpymm;

— AHaJIUTHYECKUE peaKluu
aQHUOHOB.
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Ne Monyu / Pasnex Pe3yabTar 00y4yeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
2. [TpakTryeckue 3a1aHus Ha
COCTaBJICHUE YpaBHEHMI
peakmuii oOOHaApYKEHUS
KaTuOHOB [-VI rpynmn u
AQHUOHOB, B T.4. B
MOJIEKYJIIPHOM U HOHHOU
dopmax.
7.2 |ObHapyxeHue Hccnenosath 1. JTaboparopHas pabota (Ha  |OK 01
OpPraHUYECKUX KaueCTBEHHbBIEC PEAKIIHU BEIOOD):
BEIIECTB OpraHMYecKux coeuHeHuil |— KauecTBeHHble peakiuy Ha
OTJIEIbHBIX OTJIEJIbHBIX KJIACCOB OTJIeNIbHbBIE KIJIacChl
KJIACCOB C OpPraHUYECKUX BEIIECTB;
WCIIOIb30BAHUEM — KauecTBeHHBIN aHaIU3
KaueCTBEHHBIX OpPraHMYECKUX COEAMHEHUN IO
peakuui (YHKITMOHATLHBIM TPYIITIaM.
2. IlpakTyeckue 3alanus Ha
COCTaBJICHHE KAUECTBEHHBIX
peakiuii 0OHapyKeHUs
OpraHNYeCKUX COCTUHEHUH.
II (IIpukaagHO# MOAYJIb
8 |Paspexn 8. OuenuBath nocjeacTeus |3ammra Keiica (¢ yueTrom
Xumus B ObITY U (OBITOBOM U Oyayuiei npodgeccuoHaNbHOM
NPOU3BOJCTBEHH |IPOU3BOICTBEHHOMI AesATeJIbHOCTH)
oit AesITeJIbHOCTH YeJIoBeKa C
AeAITeJIbHOCTH  (MO3UIUIH IKOJIOTHYeCKOil
YyeJI0BeKa 0e3omacHOCTH
Xumus B ObiTy 1 |OnieHuBaTh nocnenctus — |Ketic (¢ yuetom Oymaymei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeccroHanbHOM OK 02
U IEATEIIbHOCTH  [IIPOM3BOJICTBEHHOU NeATEeIIbHOCTH) OK 04
YyeJoBeKa NEeSATEIbHOCTH UeJioBeKa ¢ |B0o3MOXHbIE TEMbI KEHCOB: OK 07

HO3UIIUHA DKOJIOTUYECKOU
0€30I1aCHOCTH

1. IloTemnenue Kaumara u
BBICBOOOKICHHE Ta30BBIX
THAPATOB CO JTHA OKEaHa.

2. byayiue mMatepuansl 11t
aBHa-, MaIlIuHO- U
MPUOOPOCTPOCHUS.

3. HoBble maTepuaibl asis
COJIHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
PaCTHTENHHBIX TPETapaToB.
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Ne Monyas / Pasnen Pe3yabTar 00y4yeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
9.1 |Pa3ngexn 9.1. HNuTepnipeTupoBaTh 3amuTa y4eoHo-
HccnenoBanue U |XUMHU4YeCKHUe NMPOLECCHl M [MCCI€10BATEIbCKOI0 MPOEKTA
XUMHYECKUI siBJIeHUus B Onocdepe (c yyeTom Oyayunei
aHaJIn3 npogdeccuoHaIbLHOM
00bEeKTOB AesiTeJIbHOCTH)
onocdepnbl
9.1.1 {OcHOBBI Bemonuare nonseii nuka | 1. Jlaboparopuas padota OK 01
naboparopHoit AKCIEPUMEHTAIBHOTO «OCcHOBBI Ta0OPATOPHOI
MPAKTUKHU B UCCIICTOBaHUS C MIPAKTUKU.
po¢eCCUOHAIBH |COOJIOICHHEM TPABIIT 2. TumoBbIe pacyeTsl MO
BIX JJAOOpaTOPpHUsIX |O€30IacCHOTO OOpAICHHS C |TEMAaTHKE IKCIICPUMEHTA.
BEIIECTBAMHU U 3. 3amauu Ha BLIYUCIICHUE
1ab0paTOpPHBIM CPEIHET0 3HAYCHHUSI
o0opynoBaHuEM AKCIIEPUMEHTAIBHBIX JaHHBIX,
MOTPEUTHOCTH.
4. IlpencraBieHue pe3ysibTaToOB
JKCIIEPUMEHTA B Pa3JIMYHON
dbopme (Tabnuia, rpaduk,
OTYET, TOKJIAJ, PE3CHTAIH).
9.1.2 | Xumuueckuit UccnenoBats xumuueckuit |1. Tect «CBoMCTBA U cOCTaB OK 01
aHanu3 1mpoo COCTaB MPOO BOJIBI BOJBD». OK 02
BOJIEI 2. 3agague «XUMHUYECKUU OK 07

COCTaB BOJIbI, TUII BOJABI 1
CIoCcOOBI €€ MPUMEHEHUsI» (C
UCIOJIb30BaHUEM
HOPMATUBHBIX JOKYMEHTOB).
3. IIpakTuko-
OpUEHTUPOBAHHBIC
TEOpeTUYECKHUE 3aJaHUsI Ha
COCTaB BOJIBI ¥ CIIOCOOBI
BBIPQXEHUS KOHIIEHTPAIHi 1
repecyeT KOHIICHTPAIHH (¢
HCIIOJIb30BaHUEM
HOPMATUBHBIX JOKYMEHTOB).
4. JTaboparopHas paboTa Ha
BEIOOD:

— OuncTKa BOAEI OT
3arps3HECHUI;

— Onpenenennie pH Boabl u ee
KHCIIOTHOCTH;

— Onpenenenue KecTKOCTU
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Monayas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHBIe MepONIPUATHS

OK

BOJIBI M CITOCOOEI €€
yCTpaHEHUS.

9.13

XUMUYeCKUH
KOHTPOJTb
KayecTBa
MPOJIYKTOB
MMUTaHUS

UccnenoBaTs XUMHUYECKUHT
COCTaB MPOAYKTOB MUTAHUS

1. Tect «Oprannyeckue u
HEOpPraHN4eCcKue BEIeCTBa,
BXO/JISIIIIME B COCTAB IPOAYKTOB
MUTAHUS.

2. IlpakTuko-
OpPHEHTUPOBAHHBIC 3aJIaHUSI 10
KYJIMHapHOU TEeMAaTHKE.

3. JlJabopaTopHas pabora (Ha
BBIOOD):

— O0OHapy»)eHrne HUTPATOB B
MPOAYKTaX MUTAHUS;

— Hccnenosanue npoayKkToB
MUTAHUS HA HATU4YHe
yriaeBooB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJIU4ue
YIII€BOAOB (Kpaxmal, IJII0K03a,
caxaposa).

OK 01
OK 02
OK 07

9.14

XuMuyeckuit
aHaiu3 1mpoo
IIOYBEI

UccnenoBaTs XUMHUUECKUN
COCTaB MPOO MOYBHI

1. Tect mo Teme «XUMHUUECKUH
COCTaB HEOPTAaHUYECKUX U
OpPTraHUYECKUX yIOOPESHUIN».

2. 3aganue «B3anMoOCBA3E
COCTaBa MMOYBKEI, TUIT IOYBEI 1
€¢ Ha3HAYCHUS.

3. JlabopartopHas pabota (Ha
BBIOOD):

— OGHapy>xeHue

OK 01
OK 02
OK 07
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Monayas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHBIe MepONIPUATHS

OK

HEOpPraHWYEeCKuX MpuMecei B
mpo0ax MOYBHI;

— Onpenenenne pH BoaHOM
BBITSDKKH ITOYBBI, €€
KHUCJIIOTHOCTHU U IICJIIOYHOCTH.

9.1.5

UccnenoBanue
00BEKTOB
o6uocdepsl

HccnenoBaTh XUMHYCCKUM
COCTaB 00BEKTOB
o6uocdeps! Ha IpuMepe
MIPOYKTOB MTUTAHUS, BOJIBI
M TIOYBEI

YueOHO-uccae0BaTeIbCKHI
MPOEKT B 00JIacTH
HCCIEN0BaHUI 00BLEKTOB
ounocdepsl.

Bo3MmoskHBIE TEMBI POEKTOB:
1. Uccnenosanue coctaBa
MHHEPaTBHON BOJBI U
PEKOMEHIAIIUH 110 €€
HCIIOIL30BaHUIO.

2. UccnegoBanue
pa3pyLIAOLIETO JEUCTBUSA
MIPUPOIAHOMN BOBI HA
CTPOUTENbHbBIEC MaTEPHUAIIbI.
3. CocraBiieHHE TPOEKTA
IBETHUKA/Oropo/ia/cana B
3aBHCHMOCTH OT COCTaBa
MPOAHAIU3UPOBAHHBIX TIOYB.
4. CocraBicHue
cbamaHCHpPOBAaHHOTO MEHIO Ha
JIeHb (HEJIeJI0) B 3aBUCUMOCTH
OT COZIEP>KaHUSI XUMUUECKHUX
MaKpO ¥ MUKPODJIEMEHTOB B
MPOIYKTax MUTAHUS.

5. UccnenoBanue KauecTBa
HUATHEBOM BOMEL.

6. Uccnenoanue npod
BOJIOITPOBOJHOM BOJIbI Ha
MpeAMET YCTpaHEHUs
JKECTKOCTH.

7. YcTpaHEeHHe )KEeCTKOCTH
BOJIBI B CEJILCKOX 03 CTBEHHOU
JIeITEILHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3zgen 9.2.
HccaenoBanue u
XUMHYeCKHii
aHAJIN3

HNuTepnpernpoBaTh
XHMHYECKHe MPoIecchl H
siBJIeHUs B TexHochepe

YyeOHo-uccjIea0BaATeILCKHMI
NMPOEKT (¢ yuyeToM Oyayuuei
npogdeccuoHaIbLHOM
AesiTeJIbHOCTH)
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Ne Monyas / Pasnen Pe3yabTar 00y4yeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
00bEeKTOB
TexHochepbl

9.2.1|OcHOBBI BoimonasaTe monweiit ukin | 1. JlabopaTopHas padota OK 01
nabopaTopHOU AKCTIEPUMEHTAIBHOTO «OCHOBBI TabOpaTOPHOMH
MPAKTUKHU B UCCIICTOBaHUS C MIPAKTUKU.
npodeccnoHabH |COOII0IECHUEM TTPABUIT 2. TunoBBIE pacyeThl MO
BIX JJAOOpaTOpHSX |6€30MaCHOTO OOpaIleHHs C |TEeMaTHKE SKCIIEPUMEHTA.

BEILIECTBAMH U 3. 3agauu Ha BHIYUCIICHHE
1a60paTOpPHBIM CPEIHET0 3HAYCHHUS
o0opynoBaHuEM AKCIIEPUMEHTAIBHBIX JaHHBIX,
MOTPEIIHOCTH.
4. ITpeacraBiieHrE pe3yIbTaTOB
JKCIIEPUMEHTA B Pa3JINYHON
¢dopme (Tabnuua, rpaduk,
OTYET, AOKJIAJl, TPE3CHTALIUS).

9.2.2 | Xumuueckui UccnepoBats xumuueckuit |1. 3agaun Ha onpeneneHue OK 01
aHau3 Mpod COCTaB MPOO TEXHUYECKON |METaJIOB, HEOPTaHMUECKUX OK 02
TEXHUYECKON BO/IbI AHUOHOB M OPraHUYECKUX OK 07
BOJIbI BELIECTB B TEXHUUYECKOU BOJIE

Pa3HOTO Ha3HAYCHMUSI.
2. ITpakTHko-
OPUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3a/IaHUsI Ha
COCTaB BOJIBI U CIIOCOOBI
BBIPKEHUS KOHIICHTPAITHI U
nepecyeT KOHLEHTpaIui (¢
HCIIOJIb30BaHHEM
HOPMAaTHBHBIX IOKYMEHTOB).
3. 3amague «XUMHYECKUN
COCTaB TEXHUYECKON BOIBI, THII
BOJIBI U CITOCOOEI €€
IIPUMEHEHUSD (C
HCIIOJIb30BaHHEM
HOPMATUBHBIX JOKYMEHTOB).
4. JTaboparopHas paboTta (Ha
BBIOOD):

— Onpenenenue XJIOPUI0B
METOJOM TUTPOBAHUS B
TEXHUYECKOH BOJIE;

— Onpenenenue KeCcTKOCTU
TEXHHYECKOM BOJIBI METO0M
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Ne Monyas / Pasnen Pe3yabTar 00y4yeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
TUTPOBAHUA.

9.2.3 | XuMuueckuit Uccnenosats cogepxkanue |1. Tect mo teme «Xumuueckuii |OK 01
KOHTPOJIb YIJIEKUCIIOTO ras3a B coctaB atMocdepHoro Bo3ayxa |OK 02
KauecTBa BO3AyXa |BO3/1yXe U BO3/1yXa paboueit 30HbI». OK 07

2. IlpakTuko-
OpUEHTHUPOBAHHBIC 3aJJaHUs Ha
XMMHYECKHN aHAJIU3 COCTaBa
BO3/yXa.

3. JlJabopaTopHas padboTta
«Onpenenenue coaepKaHus
YTJIEKUCIIOTO Ta3a B BO3AyXe
MIOMEILEHUS IKCIIpecc-
METOJIOM.

9.2.4 | Xumnueckuii HccnenoBaTh npoOsI 1. IIpakTuko- OK 01
aHau3 Mpod MaTEpUajIOB CTPOUTENBHO- |OPUEHTHPOBaHHBIE 3a1aHud o [OK 02
MaTepuasioB pecTaBpalluOHHON XHUMHAYeCcKOMy aHanu3y npo6  |OK 07
CTPOUTENIBHO- NESITENbHOCTH U AW3aiiHa  |MaTepHajioB CTPOUTEIBHO-
pecTaBpaliOHHON pecTaBpaliOHHON
NEeSITeIbHOCTH U NesITeIbHOCTH U JU3aiiHa.
u3aifHa 2. JJaboparopnas padota (Ha

BBIOOD):

— N3roroBienue Kkpacok
(moabop MUTMEHTOB U
CBSI3BIBAIOIIMX BEIIIECTB);

— HccnegoBanue CBOMCTB
BSDKYIIUX BEIIECTB HAa MPUMEPE
THUIICA.
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Ne Monyu / Pasnex Pe3yabTar 00y4yeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
9.2.5 |UccaenoBanue UccnenoBars xuMuueckuil |Y4ueOHO-UCCIIEN0BATEIbCKUI OK 01
00BEKTOB COCTaB OOBEKTOB MPOEKT B 00J1aCTH OK 02
TexHOC(hEpHI TexHoc(epsl Ha IPUMEPE  |UCCIIEAOBaHUS OOBEKTOB OK 04
TEXHUYECKOHN BOJBI U TexHoc(hephl. OK 07

MAaTepHAIOB CTPOUTEIBHO-
pecTaBpalluOHHON
NEeITEIbHOCTU U JU3aiiHa

Bo3MoKHBIE TEMBI IPOEKTOB:
1. KonTpoib kauecTBa
TEXHUYECKON BOJBI Pa3HbIX
BHJIOB B COOTBETCTBHH C
meronukamu mo I'OCT.

2. Co3nanue 1eKOpaTUBHOM
TYKATypPKH.

3. IIurMeHTEI B U3IEIUIX U3
CTEKJIA.

4. UccnenoBanue

pa3pyLIAOMIErO AEUCTBUS BOIbI

Ha CTpOI/ITGJ'IbHBIe MaTepI/IaJ'H:I.
5. OneHka coCTOsTHUS BO3/lyXa
paboueii 30HBI CHIEIUaIuCcTa

(TexHosyora, CTpOUTENS U T.II., C

y4eTOM 00J1acTH
npodeccroHabHOM
Z[G}ITG.HBHOCTI/I) B COOTBETCTBHNU
C HOPpMATHBHBIMU
AOKYMCHTAMH.
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6. ATAIITALIAA PABOYEH TPOTPAMMBI TP OBYYEHUY UHBAJINIOB
N Jiin C OrPAHUYEHHBIMHU BO3MOKHOCTAMUA 310POBbS

Ananrtarus pabodeit mporpaMmsel yuebnoi qucuurminasl [171. 02 Xumus npoBoguTCs mpu
peanuzany  aJanTUBHOM  00pa3oBaTeNbHOW MHPOrpaMMbl — TPOrpaMMbl  MOATOTOBKH
CIELHUATUCTOB cpeaHero 3BeHa Mo crneunanbHocTd 34.02.01 CecTpuHCKOE €710 B LEIX
o0OecrieyeHrs TMpaBa HMHBAJIMWIOB W JIMI[ C OTPAaHHMYEHHBIMH BO3MOKHOCTSIMH 3[0pOBBSl Ha
NOJy4eHHEe TPOPECCHOHATIBLHOTO OOpa30BaHMs, CO3/aHUS HEOOXOMUMBIX [UIS MOTyYCHHS
cpenHero mpodeccHoHaNTbHOTO 00pa3oBaHUs YCIOBHH, a TakKe OOECTICUCHHs JTOCTHIKEHUS
OoOydJalomMMUCS WHBAUJAAMH ¥ JIMIAMA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS
pe3ynbTaToB GOPMUPOBAHUS TPAKTUUECKOTO OIIBITA.

Oobopyooeanue yuedno20 Kabunema Xumuu 0asa 00Y4aAOUWUXCA ¢ PA3TUYHBIMU 6UOAMU
02PAHUYEHUS 300P06bA

OcHamienne KkaOuWHETa XMMHH JIOJDKHO OTBEYaTh OCOOBIM  00pazoBaTeIbHBIM
NOTPEOHOCTSAM 00YyJaroIMXCs UHBAIUIOB U JIUI C OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/10POBBA.
Kabuner nomxeH OBITh OCHAIIEHbI O0OPYAOBAaHHMEM M yYEOHBIMH MECTaMH C TEXHHUYECKUMHU
cpeacTBaMu 00y4yeHus AJisi 00y4YaloluXCsl ¢ pa3IMYHbIMU BUJIaMU OTPAHUYECHHH 30POBbSL.

Kabuner, B KOTOpOM 00y4aroTcs JHIla C HApyIIEHUEM CIIyXa JIOJKEH ObITh 000pyI0BaH
paauoKIaccoM, KOMIBIOTEPHOW TEXHUKOW, AyJUOTEXHHUKOH, BHJICOTEXHHUKOM, 3JIECKTPOHHOMU
JIOCKOW, MYJIbTUMEUMHON CUCTEMOM.

st cnaboBumAmux OOy4aromuxcs B KaOWHETE TMPEeIyCMaTPHUBAIOTCS IMPOCMOTP
yIAJIEHHBIX OOBEKTOB TPU TIOMOIIM BHUACOYBEIWYHUTENCH ISl yJAJIEHHOTO IPOCMOTpA.
Ucnonb3oBanne bpalneBCKOH KOMMIBIOTEPHON TEXHUKH, OJJIEKTPOHHBIX JIYI, MPOTpaMm
HEBU3YaJbHOTO JOCTyNa K HH(OpMAaIUH, TEXHUYECKUX CPEACTB IpUeMa-lieperadn y4eOHOM
nH(popMaIuu B TOCTYITHBIX (OpMax.

Jlnst 0Oydaronumxcsi ¢ HapylIeHHEeM OIMOPHO-ABUIaTeIbHOIO armapara KaOMHET TOJKEH
OBITH 000PYIOBAH MEPEABUKHBIMU PETYTUPYEMBIMU MAPTAMU C UCTOYHUKOM NMUTAHUS.

BrlmeykasanHoe OCHAIllEHUE YCTAHABIMBACTCS B KaOWHETE MPU HAUINYMU 00YJaIOINXCs
Mo aJanTUPOBAHHOW 00pa30BaTEIHLHOM MPOrpaMMe C YY€TOM HMMEIOIIETOCsS THIa HapylIIeHUH
3JI0POBbS Y 00YJaroIIerocs.

Opzanu3zayusa npakmuku o00y4arowjuxca UHEAIUO08 U JIUY C O0ZPAHUYEHHBIMU
603MOHCHOCMAMU 300P08bA

@®opma mnpoBeneHHs Y4eOHOH M NPOM3BOJACTBEHHOM NPAKTUKUA YCTAaHABIUBACTCS C
Y4E€TOM OCOOEHHOCTEM MCUXO(PU3NYECKOTO Ppa3BUTHS, HHIUBUIYaJIbHBIX BO3MOXKHOCTEH H
COCTOSIHUSL 3JI0POBbsI OOYYAIOUIMXCS WHBAJIUAOB U JIML C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH
3JI0POBBA.

[Tpu onpeneneHUH MeCT MPOXOXKACHUS MPAKTUKU JUTSL TaHHOW KaTerOpHH 00YyJaromuxcs
HEOOXOJUMO YUYUTHIBaTh PEKOMEHJAlWW, JaHHblE MO pe3yJbTaTaM MEeIUKO-COLUaIbHON
OKCIIEPTHU3BI, COJEpKaIleiicss B HMHIWBUIYaJbHOW TMporpaMMe peabuIuTAllMd WHBATUAA,
OTHOCHUTEJIbHO PEKOMEHI0BaHHBIX YCIOBUM U BUJOB TPY/a.

I[Ipu HeoOXoaAMMOCTHM ISl TNPOXOXACHUS TPAKTHUKH HMHBAJIHIAMH  CO3AAI0TCS
crenuaibHble paboyre MecTa C Y4YeTOM HapyILIeHHbIX (YHKUIHMSA W OrpaHMYEHUN HX
KHU3HEIEATCIIbHOCTA B  COOTBETCTBUM C TpPEOOBAaHMSIMM, YTBEPXKACHHBIMH IPHUKA30M
MunuctepctBa Tpyaa Poccun ot 19.11.2013 1. Ne 685H.

Hnugopmayuonnoe u memoouuecxkoe obecneuenue 00y1arOuuxcs

Joctyn k wHGOPMAIMOHHBIM U OWOIHOrpaduIecKuM pecypcamM, yKa3aHHBIM B 1. 3.2.
pabodeiil mporpamMmbl, JOHKEH OBITH MPEACTaBIeH B (hOopMax, aIaTHPOBAHHBIX K OTPAHUYCHHSIM
3I0pOBbsl 00YUaAIOIIUXCSI UHBAJUIOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSI:

Jlnst a1 ¢ HapyIIeHUsIMH 3peHust (He MeHee OJTHOTO BUJIA):

- B IeYaTHOU (hopMe YBEITMUCHHBIM MIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina;
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- B mevyaTtHo# (hopme Ha si3bike bpaiins.

JUnist i1 ¢ HapyIIeHUsIMH CITyXa:

- B me4aTtHoOH (opme;

- B (hopMe 3JEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIEeHUSIMH OIIOPHO-JIBUTATENILHOTO arnapara (He MeHee OJTHOTO BUAA):

- B ICUaTHOH (opme;

- B (hopme 3eKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

Jljis U1l ¢ HEPBHO-TICUXUYECKUMH HapyIICHUSIMH (PaccTpOCTBO ayTHUECKOro CHEKTpa,
HapyIIEHUE ICUXUUECKOT0 pa3BUTHs) (HE MEHEE OJTHOTO BUA):

- HCII0JIb30BAaHUE TEKCTa C UJUTIOCTPALIUSAMU;

- MyJIbTUMEIUITHBIC MaTePUAIIbI.

Bo Bpems camocTosITeNbHON MOATOTOBKM OOyYarol[Mecss HWHBAIMIBI M JHUIA C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/0POBBSI JTOJDKHBI OBITH OOECIHEeUYeHBl JIOCTYIIOM K CETH
Nurtepner.

Dopmbl u MemoOvl KOHMPONA U OUEHKU Pe3yIbmamog 00yueHus

[Ipumensiemble mpu peanu3anuu padodeid mporpamMmbl yueOHoW mucumruinabl [171.02
Xumust (GOpMbI U METOABI KOHTPOJIA NPOBOJSATCS C YYETOM OTPAHMUYCHHS 3]I0POBbBS
oOydJaronuxcs.

Ilenbto TEKYyHIETO KOHTPOJS SIBISIETCS CBOEBPEMEHHOE BBISBICHHE 3aTPyJHEHUN H
OTCTaBaHHs OOYyYAIOUIErocsi C OrPaHWYEHHBIMH BO3MOXHOCTSMHU 370POBbSi U BHECEHHE
KOPPEKTHBOB B y4EOHYIO NESTEIHHOCTD.

dopma TPOMEXKYTOUHOM aTTeCTallud YCTAaHABJIMBAECTCA C YYETOM HHAWBHIYaJTbHBIX
NCUXO(PHU3MUECKUX OCOOCHHOCTEH OOy4JalomMXCsi HMHBAJIWAOB W JIHMII C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMU 3/10pOBbsl (YCTHO, NMHCbMEHHO Ha Oymare, MHCbMEHHO Ha KOMIIBIOTEpE, B
dopme TeCTUPOBAHUS U T.II.).

[Ipu npoBeeHNN TPOMEKYTOUHOM aTTecTalluy 00yJaroIIeMycs IPEeIOCTaBISIETCS BpEeMs
Ha TOJATOTOBKY K OTBETYy, YBEIMYEHHOE He Oojiee 4yeM B TpU paza YCTAaHOBJICHHOTO IS
MOJTOTOBKU K OTBETY 00yUaroIuMcs, He UMEIOIIUM OTPAaHUYEHUN B COCTOSIHUU 3/10POBBA.
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7. JUCT BHECEHHBIX U3BMEHEHUI

JlonosiHeHNs ¥ H3MEHEeHUs1 B padoyueil mporpamMme

3a / Y4eOHbIii roj

B pa6ouyro nporpammy IJ1. 02 Xumus

o crenuaibHocTh 34.02.01 CecTpHHCKOE AEIO

BHOCATCA CICAYIOIHUE NJOMMOJIHCHUSA U U3MCHCHMUS:

JlomonHeHUs ¥ U3MEHEHUs BHEC(J1a) H.A. Kynaesa
(onKch) N.0. ®amunus

PaGouass mporpamMma mepecMOTpeHa M OJ00peHa Ha 3acelaHUHM TMPEIMETHOH (IIMKIOBOM)
KOMHCCUH MCIUIMNHCKUX U CCTCCTBCHHBIX HAYK

« » 20 T.

[Ipencenarens npeamMeTHON

(LIMKIIOBO¥ ) KOMHCCHH A.M. Kupxunosa
(moxnuce) N.0. Gamunus




