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Pabouasi nporpamma y4e0HOro npeamMera pa3padoTraHa B COOTBETCTBHU CO
CJIeAYIOIIMMHU JOKYMEHTAMMU:

1. IIpuka3z MunuctepctBa oOpa3zoBanus u Hayku PD ot 17 mas 2012 r. N 413 "O6
yTBEpXKIeHUHU  (eaepalbHOTO TOCYJAapCTBEHHOIO  00pa3oBaTEbHOTO  CTaHAApTa
cpeanero oomiero oopazopanus'. 3apeructpupoBano B Muntocte Poccuu 07.06.2012 N
24480. Pepgakuus ¢ uamenenusmu N 1028 ot 27.12.2023

2. Ilporpamma 0011€00pa30BaTENBHOTO YYEOHOTO TpeaMera «XUMHUSD» IS
npodeccuoHaTbHBIX 00pa30BaTEIbHBIX Opranu3anuii, pekomennoannas ®I'BOY JII1O
HPIIO, yreepxaennas 30.11.2022r. IIporokomn Nel4

®OI'OC CIIO no cneunansHocTu 43.02.15 IloBapckoe M KOHAMTEPCKOE €10,
YTBEPXKJIECHHBIA TIpuKa3zoM MuHHUCTEepCcTBa 00pa3oBaHusl W Hayku Poccuiickoit
Oenepaunu ot 09 gexabps 2016 r. Nel565, 3apeructpupoBaH MUHHCTEPCTBOM
roctuiuu Poccuiickoit @eneparuu 20 nexadps 2016 r., peructparmoHHbiil Ne44828

OI'OC CIIO no nmpodeccun 43.01.09 IoBap, KoHAUTEP YTBEPKIACH MPUKA30M
Munucrepctsa [Ipocsemenust Poccuiickoit @eneparuu ot 09 nexadpst 2016 r. Nel1569,
3aperucTpupoBaH MuHucTepcTBOM toctuiin Poccuiickoit ®eneparuu 22 nexadps
2016 1. Ne 44988 B pemakunu ot 17.12.2020 r.

3. Ionoxenue «O pazpadbotke padbounx miaHoB u nmporpamMm 'BOYIIO «CeBMK»

Oprannzanusi-pazpadbotunk: ['ocygapcTBeHHOE OOKETHOE 00pa30BaTEIbHOE
yapexKIeHne po(heCCHOHATEHOTO o0pazoBaHus ropoaa CeacTomnos
«CeBacTOIOJIIbCKM MHOTONPO(QMIBbHBIN KOJUIE[)K HMMEHHM Mapiiana HHKEHEPHbIX
Bolck A.B. I'enoBanm».

PazpaboTunk: nmpenonasarens Cunopona E.A.

BnepBrble paccMOTpeHa M 0100peHa Ha 3acelaHui METOANYECKOro 00beAMHEHUS
MaTE€MaTUYECKUX U €CTECTBEHHO-HAYYHBIX JUCLUIUIVH

[IpoTtokon Ne 1 ot «28» aBrycra 2025 ¢

[Ipencenarens MO HNemannosa 2.0.

IlepeyTBep:xaeHa U BBeleHA B AeCTBUE ¢ U3MEHEHUIMH Ha 3acenanuu MO.
[IpoToxon Ne 1ot «26» aBrycra 2026 r.
[Ipencenarens MO HNemannosa 2.0.
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1. O0mas xapakTepucTUKA padoyeil mporpaMMbl 00111€e00pa30BaATEJIbHOTO
npeamMera « XuMHsD)

1.1MecTto y4eOHOro npeaMera B CTPYKType OCHOBHO# npogdeccuoHaJIbHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI:
[Iporpamma o0mieoOpazoBaTenbHOro ydeOHoOro mpeamera VYIIB. 07  «XuMusa»
npeaHazHaueHa g u3ydeHuss xumun B ['BOVYIIO «CeBMK», peanmnsyromiero
o0pa3oBaTeIbHyI0 POrpaMMy CpPEAHEro OOIIero oOpa3oBaHUs B IMpEeiax OCBOCHUS
OCHOBHOM  mpodecCHOHANIbHOW  00pa3oBaTENbHOM  MPOrpaMMmbl  MOJATOTOBKH
cneruanuctoB cpeanero 3seHa (IIIICC3) na 6aze ocHOBHOro 00111eT0 00pa3oBaHuUs 1O
CHELUATBHOCTHU:
43.02.15 IoBapckoe U KOHANUTEPCKOE 110,
no npoeccuu:
43.01.09 IloBap, koHaUTEP

1.2 llenu n n1aHUpyeMble pPe3yJibTAThl OCBOCHUS MIPeIMeTa
1.2.1. Heab npeamera

@opMHUPOBAaHUE Y CTYIAEHTOB XHWMHYECKOM COCTABIISIIOIIEH €CTECTBEHHO-
HAyYHOM KapTHUHBI MHUpa KaK OCHOBBl MPUHSTUS PEIICHUWHM B JKU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TTOBEJICHUS B IPUPOIHOM Cpejie.

3amaun JUCIIUIUINHEL:

1) cdhopMupoBarh NMOHUMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XHUMHUYECKHUX
IPOLIECCOB U SBIICHUM B OKPYXKAIOLIEW Cpelie, LEJIOCTHOM HAay4YHOM KAapTUHBI MHDA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUSA TMPOBOJUTH pACUYEThl MO XUMHUYECKUM (opmynam u
YpPaBHEHUSIM XUMHUUYECKUX DPEaKiUii, MIaHUPOBaTh W HUHTEPIPETUPOBATH PE3YJIHTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM MPOBEICHUS XUMHUYECKHUX SKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOJIIOZIeHHEeM TpaBUJl 0€30MacHOr0 OOpallleHUs ¢ BEHIECTBAMHU U
71a060paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTHh YMEHUS aHAJTU3UPOBATH, OIICHUBATH, POBEPSATH HA JOCTOBEPHOCTH
1 00001aTh HHPOPMAITUIO XUMUYECKOTO XapaKTepa U3 Pa3INuYHbIX HCTOYHUKOB,;

5) cdopmupoBath  yMEHUS ~ IPOTHO3UPOBATh  TOCIEJICTBUS  CBOEH
JEATEIBHOCTH U XUMHYECKUX TTPUPOIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOIIECCOB;

6) cdhopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKEHUN XMUMHUYECKOU HAyKU
Y TEXHOJIOTUH AJI Pa3BUTHS COLIMAJIBHON M MPOU3BOJICTBEHHOM cdep.



1.2.2. IInanupyembie pe3yJibTATHI OCBOCHHS 0011€00pa30BaTe/IbHON IMCHUILIMHBI B cooTBeTcTBHH ¢ PT'OC CIIO
1 Ha ocHOoBe ®I'OC COO

Koa u Ils1anupyemMble pe3y/abTaThl OCBOCHUS TUCHMILIHHBI

HAUMEHOBaHHeE

¢popmupyembIx Oo0mme JlucuunmHapHbIe

KOMIIEeTeHI M i

OK 01. B yacTu TPy/10BOr0 BOCIIMTAHHUS BJIJICTh CUCTEMOM XUMHYECKUX 3HAHUIA, KOTOPasi BKIIFOYACT:

Bribupars - TOTOBHOCTh K TpPYydy, OCO3HAHHE IEHHOCTH MAaCTEPCTBA, | OCHOBOIOJIATAIONIME  TOHATUS  (XMMHYECKMH  DIEMEHT,  aToMm,

CIOCOOBI TPy I0NIOOHE; JJICKTPOHHAsE O000J0YKa aroma, S-, p-, d-3JCKTPOHHBIC OpPOUTAIH

peicHud 3a1aq - TOTOBHOCTh K AaKTHBHOW JESTENbHOCTH TEXHOJOTMYECKOW u | @TOMOB, HOH, MOJICKYyJa, BaJCHTHOCTB, 3JICKTPOOTPHLATCIBHOCTD,

HIV’O(?CCCHOHMBH COIMANBHONM  HANMpPABIEHHOCTH, CHOCOOHOCTh  HHMIMMPOBATH, | CTCIICHb OKMCIICHHS, XHMHYCCKas CBfA3b, MOJb, MOJISIpHAs Macca,

ON ACATCNBHOCTH | o pppoBaTh M CAMOCTOSITEIBHO BBITIOIHATH TAKYIO JIGATENBHOCTh; | MOJSIPHBII 00BEM, YITICPOIHBIA CKeleT, (YHKIHOHAIbHAS TIPYIIIA,

HPUMEHUTCIIBHO | MHTEpeC K  pasimuHbIM  cdepaM  IpopeCCHOHANBHOMN | PATHKAIN, HM30MEpHS, H30MEpEI, TOMOJIOTUYECKUN PsiZl, TOMOJIOTH,

K pas/iiHBIM JIeATEBHOCTH, YIIEBONOPOABI,  KHUCIOPOA- W a30TCOACp)KAIUE  COCHUHEHUS,

KoHTereTam OBaageHue YHUBEPCAIbHBIMU Y4eOHBIMH IO3HABATEIbHBIMHU OMOIIOTMYECKH AKTHBHBIC —BEIIECTBA (YIVICBOIBI, JKHPBI, OCNKH),
NelCTBHAMM: MOHOMEp, TOJIMMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYIISPHBIC

a) 0a30Bble JOrHYecKHe AeiiCTBHA:
- caMoCTOATeNbHO  (opMynMpoBaTe H
podieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

AKTYaJIN3UpPOBATh

- yCTaHaBJIMBAaTh CYIICCTBEHHBIA MPU3HAK WM OCHOBAHHS IS
CpaBHEHUS, KTacCU(UKAIIUU 1 0000IICHMS;

- OMpEACIIATh LCJIN ACATCIBHOCTH, 3aJdaBaTb IIapaMCTPbl U

KPUTEPHHU UX JIOCTHIKCHHUSI,
- BBISIBJIATD 3aKOHOMCPHOCTHU u
paccMaTpuUBACMBbIX ABJICHUAX,

BHOCUTH KOPPEKTUBEI B ACATCIIbHOCTE, OHCHNUBATH COOTBETCTBUC
Pe3yIbTATOB IENSM, OIIEHUBATH PUCKH ITOCIIEICTBHIA IS TEILHOCTH;
- - pa3BUBaTh KPEaTUBHOE MBINUICHHE IPU PEIICHUN KU3HEHHBIX
npodiaem

0) 0a30BbIE UCCIIEOBATEIILCKUE ICUCTBHS:

- BIAJICTh HABBIKAMH Y4E€OHO-HCCIIETOBATENLCKON U MTPOSKTHOM
JeSTeIbHOCTH, HABBIKAMU pa3pelieHus mpooiem;

- BBIABJIATH IPUYHMHHO-CJICACTBEHHBIC CBA3U U aKTyaJIM3UPOBaTh
3aaa4y, BbIABUT'aTh TUIIOTE3Y €€ PCIICHUA, HAXOANTh apryMCHTBIL
JUIS TOKA3aTeJIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh IapaMeTPhl U

IIPOTHUBOPCHUA B

COCIMHEHMS, KPUCTAITNYECKAsd PElIeTKa, TUMBI XUMHUIECKUX PEaKIIHi
(OKHCIUTETFHO-BOCCTAHOBUTENbHBIC, JK30- U  JHIOTEPMHUUYECKUE,
peakiuu MOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJIMTHI, HEINEKTPOIUTHI,
ANEKTPOJIUTHYECKAST JTUCCOIUAIINS, OKHCIUTEIh, BOCCTAHOBHTEINb,
CKOPOCTh XMMHUYECKOW pPEaKIii, XHMUYECKOE PaBHOBECHE), TEOPHH H
3aKOHHBI (TEOpUs XUMUYECKOTO CTPOSHHS OPTraHMYECKUX BelecTB A.M.
Bytneposa, Teopus 3JIEKTPOTUTHIECKOM JIACCOTTHAITHH,
nepuonuyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAHEHHSI MACCHhI),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XWUMHUH, (DAKTOIOTHUECKUE
CBEJIeHHsI O CBOWMCTBaX, COCTaBe, TONyYeHHH H OE30MacCHOM
HUCITIOJIB30BAHUU Ba)KHEUIIINX HCOPraHUYCCKUX U OpraHuYCCKUuX
BEIIECTB B OBITY U PAKTHYECKOU ACSITETFHOCTH YEIOBEKa;

YMETh BBIABIISITh XapaKTEPHBbIC MPU3HAKA W B3aUMOCBSI3bU3YYCHHBIX
MOHSTUN, MPUMEHSITH COOTBETCTBYIOIUE TOHSATHS IIPH

OIMMCaHUUN CTPOCHUA U CBOICTB HCOPraHMYCCKUX W OPraHUYCCKHUX
BCIICCTB U HX HpeBpaHIeHHﬁ; BBISIBJISITH B3aMMOCBSI3b XHUMHUYCCKUX
3HaHUH c MOHATUSMU u MIPEJICTABICHUSIMU JIPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETHb UCHOJIB30BAaTh HAMMCHOBAHUA XUMHNYCCKUX COC}II/IHGHI/Iﬁ




KPUTEPUU PEILICHUS;

- aHAJIMU3UPOBATH MOJYUYCHHBIC B XOJIC PEUICHUS 3a]aul
pe3yabTaThl, KPUTUYECKHU OLICHUBATH UX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- YMETb [IEPEHOCUTDH 3HAHUS B IO3HABATEIBHYIO U
MPAKTHUYECKYIO 00JIACTH KUZHEACITSILHOCTH;

- YMETb HHTEIPHUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX
o0Jacrei;

- BBIIBUraTh HOBBIC UJICH, IIpE/jIaraTh OPUrHHAIBHBIC TTOIX0 b
U pEIICHHUS;

- CIIOCOOHOCTH HX MCIIOJb30BaHUS B ITI03HABATEILHON U
COLMAJIbHOW MPaKTUKE

MEXIYHAPOIHOTO COI03a TEOPETHYECKOW M MPHUKIAAHON XUMHH |
TPUBUANBHBIC HAa3BaHUS BAXHEWUIIMX BEIIECTB (ITWIICH, AalleTHIICH,
raunepud, ¢eHon, GopManbaerul, YKCyCHas KHCIIOTa, TJIHLHWH,
YrapHBI{ Ta3, YIIEKUCIBIA Ta3, aMMHUaK, ralieHas U3BeCTh, HerameHas
W3BECTh, THUTHEBAs COAAa ® JIPYTHX), COCTABISATH (OPMYIIBI
HEOpPraHWYECKUX M OPraHMYECKHX BEIIECTB, YPAaBHEHUS XUMHUYECKUX
peakiuii, OOBACHATP WX CMBICH; TONTBEPXKIATh XapaKTEepPHbBIE
XUMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOMIMMH IKCIIEPUMEHTAMHU
1 3aIIUCSIMH YPaBHEHUH XUMHUECKHUX peaklni;

- YMETb yCTaHaBIUBaTh MPUHAUIEKHOCTh  HM3YUYEHHBIX
HEOPTaHWYECKUX U OPTaHWYECKHUX BEIIECTB K OINpPEIEIeHHBIM Kllaccam
U TpynmaM COeAMHEHUH, XapaKTepu30BaThb MX COCTaB M BaKHEUIIMe
CBOICTBa; OMpeneNniaTh BHUIBl XUMHYECKHUX CBs3el (KOBaJeHTHasd,
WOHHAs, METAJUINYECKas, BOJOPOAHAS), THIBl KPUCTAILTHYECKUX
PEIIETOK BEIIECTB; KIaCCU(UITUPOBATH XUMHUIECKHAE PEAKIIHM;

- chopMHPOBaTh TPEICTABICHUS: O MAaTEePUATBHOM CIHHCTBE
MHpa, 3aKOHOMEPHOCTSIX ¥ MI03HABAEMOCTH SIBJICHHUI MTPUPOJIBI; O MECTE
W 3HAYCHWW XHMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ pOJH B
00ecrie4YeHn YCTOHYMBOTO pAa3BUTHSL 4YeJOBEUECTBA: B PpEIICHUH
MPOOJIEM IKOJIOTHYECKOMN, SJHEPreTHUECKON M MUIIEBON 0€30MacHOCTH,
B Pa3BUTHH MEIWIMHBL, CO3JaHUM HOBBIX MATEPUATOB,  HOBBIX
HMCTOYHHUKOB SHEpruH, B o0ecrieyeHur  palMoOHATLHOTO
MPUPOIOTIONB30BaHNsA, B (HOPMUPOBAHWU MUPOBO33PEHHsI W OOIIeH
KyJbTYpbl YEIIOBeKa, a TaKKe

SKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIIGHUS K CBOEMY 3I0POBBIO H
MPUPOJHON cpelie;

- BJIaJIETh CUCTEMOM XMMHUUYECKUX 3HAHWUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIONINE TIOHATHS (JIOTIOJHUTEIHHO K CHUCTEME IOHSTHIM
0a30BOro YpOBHS) - U30TOIbI, OCHOBHOE U BO30YXKIICHHOE COCTOSHHE
aToMa, THOpHUIM3allis aTOMHBIX OpOUTaeH, xumuueckas cBs3b (" " u
""" KpaTHBIE CBSI3M), MOJIIPHAsl KOHLEHTPaLus, CTPYKTypHast (popmyiia,
n3oMepus

- (cTpykTypHas TeoMmeTrpuueckas (IHC-TPAHC-U30MEPHS), THIIBI
XMMUYECKUX peaknuii (roMo- W TeTeporeHHble, OOpaTHMbIe H
HeoOpaTuMbie), pacTBOPHl (MUCTHHHBIC, JIMCIIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTHJIPATHI, CTENEHb IMCCOIMAINN, JJIEKTPOJIN3, KPEKHHT,
pUQOPMUHT); TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHYECKHE
3HaHUS, JISKAILIUE B OCHOBE IMOHMMAaHUS PUYUHHOCTH U CUCTEMHOCTH
XMMHYECKUX SIBICHHH, COBpPEMEHHbIE TPEACTABICHHS O CTPOEHHUH




BEIIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HaJMOJIEKYJIIPHOM YPOBHSX;
npeacTaBICHUs 0 MeXaHu3Max XUMHYECKUX peakuui,
TEPMOIMHAMUYECKAX W  KHHETHUECKHUX  3aKOHOMEPHOCTAX  HX
NPOTEKAHUS, O XUMHYECKOM PpaBHOBECHM, AUCIEPCHBIX CHCTEMaXx,
(bakTonOrnyeckue CBEAEHUS O CBOWCTBAX, COCTaBe, IOJNYYCHUU H
0e30macHOM  HCHOJB30BAaHHM  BaXHEWIIMX  HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY M NPAKTHUYECKOH IESTEIBHOCTH
YeJI0BEeKa; OOLIMX HAay4HBIX NPUHLOMIAX XMMHUYECKOTO IPOU3BOJACTBA
(Ha mpuMepe MPOM3BOACTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJa,
nepepadoTKu HePTH);

- YMETh IPOBOAUTH PacyeThl 0 XUMUUECKUM hopMyaM U
YpaBHCHUAM XHUMHUYCCKUX peaKuHﬁ C HCIIOJIB30BaHUEM (1)I/I3I/I‘IGCKI/IX
BeaMuMH  (Macchl, o0o0beMa Ta30B, KOJMYECTBA  BEINECTBA),
XapaKTepU3YIOLUINX BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PacyeThl
10 HAXOKACHUIO XUMHYECKOH (hopMyIibl

BEIIECTBA; PacyeThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOILYKTa
peaxknuu, eciy OJHO W3 MCXOIHBIX BEIECTB JAaHO B BHIE PAacTBOpPA C
ONpEeNEICHHON MacCOBOU JOJIEH pacTBOPEHHOIO BELIECTBA WIH JAaHO B
M30BITKE (MMEET MPUMECH); PacyeThl MacCOBOH MM OOBEMHOW IONH
BBIXOJ]a MPOAYKTa PEaKIUH; pacdeTsl TeruoBoro 3ddekra peakuui,
00BEMHBIX OTHOILIEHU Ta30B;

- YMETb BBIABJIATL XAPAKTCPHBIC IIPU3HAKHW W B3aMMOCBA3b
HN3YUYCHHBIX HOHHTHﬁ, NPUMECHATL COOTBETCTBYIOUIME IIOHATUA IIPU
ONMCaHUU CTPOEHUS M CBOMCTB HEOPraHMYECKUX M OPraHHYECKUX
BEIIECTB M HUX NPEBPAIICHHU; BBIBIATH B3aMMOCBS3b XHMHYECKUX
3HAHUM C TOHATHSIMU U MMPEACTABJICHUAMU JPYTrux IMpEeaAMCTOB JJid
Ooiee OCO3HAaHHOTO TOHMMAaHWSA W OOBSCHEHUS  CYI[HOCTH
MaTepHaJbHOTO  €IMHCTBA  MHUpA;  HCHOJIb30BaThb  CHCTEMHBIE
XUMHNYECCKHUE 3HAHUA 1A OOBSICHEHUS U ITPOrHO3UPOBaAHUSA ﬂBHeHHﬁ,
HMMEIOIIUX €CTECTBEHHOHAYUYHYIO IIPUPOLY;

- YMETh MCIOJIb30BaTh HAMMEHOBAHUSI XUMUYECKUX COCINHEHUI
MEXIYHapOIHOTO COI03a TEOPETHYECKOH M TPUKIAAHOM XUMHH H
TPUBHUAJIbHBIC HA3BaHHUA BCUICCTB, OTHOCAIIUXCA K NU3YYCHHBIM KjlacCaM
OpraHMYeCKMX M HEOPraHMYEeCKHX COCJUHEHHUH; HCII0JIb30BaTh
XMMHUYECKYI0 CUMBOJIMKY JUISl COCTaBlIeHHS (OPMYJI HEOPraHHUECKUX
BEILIECTB, MOJIEKYJIIPHBIX 51 CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIllEHHBIX W CKEJETHBIX) (OPMYJI OpPraHUYEeCKUX BEIECTB;
COCTaBJISITh YPAaBHEHMS XUMHUYECKHX PpeakIMid M pPacKpblBaTb HUX
CYITHOCTb: OKHCIIMTENbHO- BOCCTAHOBHUTENBHBIX PEaKIMi TOCPEACTBOM




COCTaBIICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIUi; peaKiii HOHHOTO
o0OMeHa MyTeM COCTABICHMS WX TMOJHBIX M COKPALIEHHBIX MOHHBIX
YpPaBHEHUM; peaxkuui TUJIPOIIN3a, peakuui
KoMIIIeKcooOpazoBaHus (Ha MpUMeEpe THAPOKCOKOMIIICKCOB

IMHKA ¥ aJIOMHUHES); TOATBEPXKAAaTh XapaKTepHbIe XHMHOYECKHUE
CBOICTBA BELIECTB COOTBETCTBYIOIMMH 3KCIIEPUMEHTAMU U 3AIHUCSIMHU
YpaBHEHUH XUMHYECKUX PEAKLIUN;

- YMETh KJIAacCU(UINPOBATh HEOPTaHWMYECKHE M OpPTraHUYecKHe
BEIIECTBA M XHMUYECKHE PEaKLUUH, CaMOCTOSTEIFHO BBIOMpATh
OCHOBAHHUS ¥ KPUTEPHUH IJIS1 KINACCU(PHUKALNN H3YYaeMbIX XHMUYECKUX
00BEKTOB; XapaKTepU30BaTh COCTaB W BAKHEWIITNE CBOICTBA BEIIECTB,
MpUHAJUIeKAIMX K OIMpEeNeNIeHHbIM KJlaccaM M TpyIIaM COeIWHEHHH
(mpocThle BelIeCTBa, OKCHJbI, THAPOKCHUIBI, COJH; YIJIEBOIOPOJBI,
MpOCThIe A(UPHI, CIUPTHI, (PEHOIBI, ANBIETH/IBI, KETOHBI, KapOOHOBEIE
KHCIIOTHI, CIIOKHBIE 3(UPBI, )KUPHI, YTIEBOBI, AMUHBI, AMUHOKHCIIOTHI,
OeJKW); TPUMEHATh 3HAHUS O COCTaBE W CBOMCTBAaxX BEHIECTB IS
IKCIIEPUMEHTAITBHOM MIPOBEPKHU TUIOTE3 OTHOCHUTEIHHO
3aKOHOMEPHOCTEH POTEKaHUS XUMUYECKUX peakuuii u
MIPOrHO3UPOBAHUS BO3MOKHOCTEH UX OCYILIECTBICHHUS;

- YMETb MTOATBEPKIaTh Ha KOHKPETHBIX IIpUMeEpax XapakTep
3aBHCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWUYECKHUX COEIUHEHUI
OT KpPaTHOCTH W TuMa KoBajeHTHOH cBs3u (" " m ""), B3aumHOrO
BIUSHUS aTOMOB W TPYNII aTOMOB B MOJEKyJax; a TaKkKe OT
OCOOCHHOCTEW pealu3alliil Pa3IUYHbIX MEXaHW3MOB TPOTEKaHWS
peaKLuii;

- YMETh XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM ¥ BO30YXIEHHOM COCTOSHMM) M HMOHOB XHMHYECKUX
snemeHToB 1 - 4 mepuogoB Ilepumonmueckoit cuctemsr J.U.
MeHpeneeBa U UX BAJICHTHBIE BO3MOKHOCTH, UCIONB3YS MOHATHA "S",
"p", "d-onexTpoHHBIE" OpOUTAIH, YHEPrETHYECKHE YPOBHH;

OOBSICHATh  3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMMHYECKHX
3JIEMEHTOB U 00pa3yeMbIX MU COCTMHEHUH 110 MeproJaM U rpyniam;

OK 02.

Hcnonws3oBaThb
COBpEMEHHBIE
CpEeICTBa MOKCKa,
aHajgm3a u

B 06.1acTH I€HHOCTH HAYYHOTO MO3HAHUSL:

- c(hOpMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY VPOBHIO pa3BUTHS HAayKH H OOIICCTBEHHOU
MIPaKTHKH, OCHOBAaHHOTO Ha JAaore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIETYPHOM

- YMETb INIAHUPOBATh U BBIIIOJIHATh XUMUYECKUNA HKCIIEPUMEHT

(mpeBpalieHyst OpraHMYecKrX BELIECTB MIPHU HArpeBaHUH, MOJTyUCHHUE
STWJIEHA WM H3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIE DPEAKIUM Ha
aNbJIErU/Ibl, KpaxMall, YKCYCHYIO KHUCIOTY; N€HATypauus OeNKOB MpH
HATPeBaHWM, [IBETHBIE peakIMyd OEJKOB;, TMPOBOJUTH PEaKIUU




WHTEPIIpeTaluu
nHPOpPMALIUH U
MH(OPMAITUOHHBI
€ TEXHOJIOTHH
JUTSL BEITIOTTHEHHS
3aja4

PO eCCHOHATTEH
O 1eATETbHOCTH

MUpE;

- COBEpIIICHCTBOBAHUE S3BIKOBOW M YMTATEIHCKON KYJIBTYPHI Kak

CpeJIcTBa B3aUMOJICHCTBHS MEXTY JIFOJBMHU M TIO3HAHUS MUPA;

- OCO3HAaHHWE IICHHOCTH HAYYHOH JeSTENbHOCTH, TOTOBHOCTh

OCYIIECTBISTH MPOCKTHYIO U UCCIIEIOBATENLCKYIO JEATEILHOCTD

WHIMBHUIyaJILHO U B TPYIIIIC;

OBiiaeHye yHUBEePCAIbHBIMH Y4eOHBIMHU MO3HABATEIbHBIMH

AelCTBUSAMM:

B) padoTa ¢ HH(popManmeii:

- BIIQJICTh HABBIKAMH MOJYYCHUS WH(OpMAIMH U3 HUCTOYHUKOB

PasHBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISTH MOWCK, aHAIIN3,

CHUCTEMATH3AIIUI0 M HMHTEPIPETANUI0 WHPOPMAIUK PA3TUIHBIX

BUJIOB 1 (hOPM MPEICTABIICHUS;

- co3JaBaTh TEKCTHI B Pa3IMUHBIX (QopMaTax C yYeTOM

HazHaueHWs WHGOpMAIMKM W LEJNEeBOW ayAWTOPHH, BHIOMpas

ONTUMAJILHYIO (OPMY MPEACTABICHUS U BU3YaIN3alNH;

- OLEHMBATh JOCTOBEPHOCTH, JIETUTHMHOCTH WH(OpMAIHH, ee

COOTBETCTBHE MPABOBBIM U MOPATbHO-3THYECKHM HOpPMaM;

- HCIIOJIb30BaTh cpezacTBa WHPOPMAITUOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTMHA B PENICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OPraHU3AIMOHHBIX 3a/1a4 ¢ COOJIOJICHUEM
TpeOOBaHUI JPrOHOMHUKU, TEXHUKH OC30MAaCHOCTH, TUTHCHBI,
pecypcocOepesKeH s, TPABOBBIX H ATHYECKUX HOPM, HOPM

“H(OPMAITMOHHOM 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI HH()OpMAIINH,

WHPOPMAITMOHHON 0€30MaCHOCTH JINYHOCTH;

HOHHOTO OOMEHa, ONpeAessTb cpely BOAHBIX PacTBOPOB,
KayecTBEHHbIE peaklny Ha cynbdaT-, KapOOHAT- U XJIOPHI- AaHUOHBL,
Ha KaTHOH aMMOHHMS; PeIIaTh SKCIIEPUMEHTAIBHBIE 33/1a41 10 TeMaM
"Metamtel" 1 "HemeTamsl'") B COOTBETCTBUH C TIPABMIIAMH TEXHHUKH
0e3omacHOCTH MpH OOpallleHHH C BelecTBaMU W JabopaToOpHBIM
o0OpyIOBaHMEM;  MPEACTAaBIATH  pe3yldbTaThl ~ XUMHYECKOTO
9KCIIEpUMEHTa B ()OpME 3amuCH YPaBHEHHH COOTBETCTBYIOIIMX
peaxiuii 1 OpMyITHPOBAThH BEIBOABI HA OCHOBE 9THX PE3yJIbTATOB;

- YMETb aHAIN3UPOBATh XUMHUECKYI0 HH(OPMAIIHIO, TIOTyIaeMyIo
U3 pa3HbIX MCTOYHUKOB (CPEICTB MAaccOBOW HH(POpPMALUH, CETh
WnTepuer u apyrue);

- BJIaJIeTh OCHOBHBIMH METOJaM{ HAyYHOTO MO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUH (HAOMIOAEHUE, H3MEPEHHE, OJKCIICPUMEHT,
MOJIETTUPOBAHUE);

- YMETb IMPOBOAUTHL PACUCThBI IO XHMHUYCCKUM q)opMynaM u
YPaBHEHHSIM XUMUYECKHX PEAKIUi C MCIIOIb30BaHUEM (U3HYECKUX
BEJINYMH, XapaKTePH3YIOIIHX BEIIECTBA C KOJMYECTBEHHOI CTOPOHBI:

Macchl, o0ObeMa (HOpPMaJbHbIC YCJOBUSI) Ta30B, KOJIMYECTBA
B€OICCTBA, HCIIOJB30BAaTh CHCTCMHBIC XHWMHYCCKUC 3HaAHHUA I
IPUHATUS PEUIEHU B KOHKPETHBIX JKM3HEHHBIX  CUTYalMsX,
CBSI3aHHBIX C BEIIECTBAMH H HX

IMIPUMCHCHUECM,

- YMEThH CaMOCTOATECIIbHO IJIaHUPOBATH u IIPOBOAUTH
XUMUYECKHUM

SKCIIEPUMEHT (TIONydeHHe W W3Y4YeHHE CBOWCTB HEOPTaHWMYECKUX H
OpraHMYECKUX BEIECTB, KAaueCTBEHHBIE pPEaKIHH YTIEBOJOPOJOB
Pa3IUYHBIX KJIACCOB U KUCIOPOJCOAEPKAILUX OPraHUYECKUX BEILIECTB,
peuieHrue  SKCIEPUMEHTANBHBIX  337ad [0  PACHO3HaBaHUIO
HEOPTaHWYECKUX M OPraHMYECKHX BEIECTB) C COOIOJICHHWEM MpaBUII
O6esomacHoro oOpamieHHss €  BemlecTBaMM H  Ja0OpaTOPHBIM
o0opynoBaHueM, (GOPMYIHPOBATh LIEIH UCCIIEAOBAHMS, TPEAOCTABIIATD
B Pa3NMUYHON (Qopme pe3yibTaThl SKCIEPUMEHTa, aHAIW3UPOBATH U
OILICHUBATH UX JOCTOBCPHOCTD,

- YMETh OCYILECTBIIATH L€JICHANPABICHHbII MOUCK XMMUYECKOH
WH(POPMALUK B PA3IUYHBIX UCTOUYHMKAX (HaydHas U y4eOHO- HayyHas
JUTepaTypa, CpeACTBa MaccoBod wuHpopmanuu, ceth MHTepHeT u
Jpyrue), KPUTHYECKH aHAJIM3UPOBATh XUMHYECKYIO HH(GOPMALHIO,




nepepadaThiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUHU C IIOCTaBICHHOM
y4eOHOM 3a/auei;

- BIANETh CHCTEMOM 3HAHUH O METOJaX HAyYHOro IMO3HAHUS
SBIICHUH TIPUPOJBI, HCIIONL3YEeMbIX B ECTECTBCHHBIX HayKax W
YMCHUSIMH ~ TPUMEHATH OTH 3HAHUS TIPU  DKCIEPHUMEHTAIHLHOM
HCCIENOBAHUMA BEIECTB M JUIS OOBACHEHUS XMMHYECKHX SBJICHHUIA,
HMEIOIIMX MECTO B MPHPOIE IMPAKTUUCCKON JEITEIBHOCTH YCIOBEKA M
B ITOBCCHECBHOM KU3HMU,

OK 04.

Db exTuBHO
B3aUMOJEUCTBOBA
Th ¥ pabOTaTh B

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSTCILHOCTH |
CaMOOTIPEICICHHUIO;
-OBJIa/ICHVE HABBIKAMH YY€OHO-HCCIIEIOBATEIHCKON, IPOSKTHON 1

COIIMAILHOM JeSITEIIbHOCTH;

- YMETb IJIaHUPOBATH U BBIIOJHATE XUMUYECKUI 3KCIIEPUMEHT
(mpeBpateHus] OPraHUYECKNX BEIIECTB NpPU HArpeBaHWH, TOJIYUCHHE
STHJIEHA W UW3Yy4YEeHHE €ro CBOMCTB, KAueCTBEHHBIE peakIUu Ha
aNbJEeTU/IbI, KpaxMmall, YKCYCHYI0 KHCIIOTY; JIeHaTypamus OEJIKOB IMpH
HarpeBaHUM, [IBETHBIC PEAKIIMU OEIKOB; MPOBOIUThH PEAaKIIUA MOHHOTO

KOJICKTHBE H Ogaagenue YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMH
KOMaHjIe NeficTBASMME: oOMeHa, OmpeaemnsiTh cpez[g BOJOHBIX PAacTBOPOB, KAauE€CTBEHHBIE
~ KU H phar-, K HaT- U XJIOPUI- aHUOHBI, HA KAaTHOH
0) coBMecCTHas AeATeJIbHOCTh: peaKi ) a cynbgar-, xapbona JIOpHA- aHHOHEL, "1\2/1[ a O"
) MOHMMATh 1 UCTIONB30BATH IPEHMYIECTBA KOMAHIHO 1 al\/'I'MOHI/IS{, pemfm, SKCIEPUMEHTANbHBIC 3a1a4d [0 TeMaM €TaJLIBI
o ) u "HemeTaisr'") B COOTBETCTBUH C
WHIUBUYAIbHON PabOTHI; 5 5
o MIpaBWIaMU TEXHUKU IIACHOCTU IIPHU HUA C B TBAMH U
- IIPUHUMATH LEJIU COBMECTHOHU NEATENBHOCTH, OPraHU30BLIBATh Pg a © 5 C30MacHocC pu obpaiie ¢ BelecTsa
N TOPHBIM BaHUEM; I TaBJIATh bTATEI
U KOOPJIMHUPOBATH IEUCTBHUS 10 €€ TOCTHXKEHUIO: COCTABIIATh IJIaH 1abopatop 000pyAOBaHHCM, peAcTaBl pesyJibTa 9
JIEMCTBUH, PACIIPENEINATH POJIU C YYETOM MHEHUM YYaCTHUKOB XUMHTCCKOTO  SKCICPUMCHTA - B (bopme  samucu  ypasHeHui
N TBETCTB X KA | MVYJIAPOBATh BBIBOABI H HOB
00CYyKIaTh pe3yJIbTaThl COBMECTHOM paOOTHI; COOTBETCTBYIOINX pCaki (opmymiposa on a OCHOBC
3TUX PE3YJIbTATOB;
- KOOPJMHHUPOBATH U BBIIOIHATH pa00OTy B YCIOBHUSIX PEaTbHOTO, .
BHPTYATHHOTO M KOMGHHUDOBAHHOTO B3AHMO/ICHCTRHS, -yM€Tb CaMOCTOATENIBHO IUJIAHUPOBATH U EIpOBO,I[I/ITB XUMHYECKUI
SKCIIEPUMEHT (IIOJIYyUYEHUE U H3YYEHHE CBOHCTB HEOPraHMYECKUX H
- OCYIIECTBJIATh MO3UTUBHOE CTPATETUUYECKOE IMOBEICHUE B p (moxy Y p
TaHUYECKUX B TB, KaYE€CTBEHHEI KIIMA VYIJIEB B
Pa3IMYHBIX CUTYAIHSX, POSBISATH TBOPUECTBO U BOOOpAKEHHE, OpraHIHee CIICCTB, Ka4CCTBE ¢ peakl yTJICBONOPONO
Pa3IUYHBIX KJIACCOB U KUCIOPOJCOAEPKAILIUX OPraHUYECKUX BEILECTB,
OBITh UHULIUATUBHBIM
OBnajzieHNe YHUBEPCATHHBIMU PETYIISITUBHBIME JIEHCTBUSIMU: T) peLICHHE SKCHCPUMEHTAIIEHBIX salat 1o 5 pacrosHaBaHHIo
N HEOPTraHHYECKUX W OPraHUYECKUX B TB HUEM IIpaBU
NpUHSATHE Ce6st 1 PYTHX JTOfeii: 6eop aHn4ec ! OpraHvyec €IIEeCTB) C COOJIOIE ; e paBui
o IIaCHOD HUSA B TBAMH U TOPHBIM
- IIPUHAMAaTh MOTUBBI U apPITYMEHTBI IPYTUX JHOJACH IPU aHAJIU3e 230 acHoro  obpatie ¢ emecTsa 1labopatop
obopynoBaHueM, (hOpPMYJIUPOBATE LIEAN UCCIIEAOBAHUS, IIPEIOCTABIATH
PEe3yJIbTaTOB ACITCIBHOCTH;, Py . (opmymup B A » IpeAt
. B WYHOU M BTAThl DKCIIEPUMEHT HaJIM3UPOBATh U
- MPHU3HABATh CBOE MPABO U MPABO JIPYTHX JIFOJIEH Ha OIINOKY; pasn off dopme pesyibTa OKCHCPUMCHTA, aHATM3HPOBA
OIIEHUBATh UX JOCTOBEPHOCTb;
- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C MTO3UIMH JPYTOTO
JeIIOBCKA,
OK 07. B 00J1acTH 3K0JIOTHY€CKOT0 BOCIIMTAHUA - c(hopMUPOBaTh MPEACTABICHHS: 0 XUMUYECKON COCTABIIAIOMICH
COZ[Gf/'ICTBOBaTL - C(I)OpMI/IpOBaHHOCTL HKOJIOTHUUECKON KYyJIbTYpbI, IIOHMMAaHHE eCTeCTBeHHOHaquOfI KapTUHbI MHpaA, pPOJHU XUMHUU B MO3HAHWUU
COXpaHEHUIO BIIUSIHUS COLIMATIbHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSIHHE SIBIICHUA TIPUPONBI, B (POPMHUPOBAHUHM MBIIUICHUS W KYJIBTYPHI
Opr)Ka}OIuefz'I pr}poﬂHoﬁ u COHHaHLHOfI Ccpeabl, OCO3HAHHE I‘_]‘[06aJIBHOI‘O JIUYHOCTH, €€ Q)YHKHHOHaJII)HOI)'I Ir'paMOTHOCTH, HCOGXOJIPIMOP'I JJIA
cpelpl, XapakTepa SKOJIOIMUYECKUX IPoliiem; pPEUICHUsT TPAKTUYECKHX 33a7a4 M DKOJOTUYECKH OOOCHOBaHHOTO
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pecypcocbepex
CHHUIO,
MIPUMEHSTh
3HAaHUA 00
WU3MCHEHUU
KIIuMarTa,
MIPUHIATIBI
OepeKIIMBOTO
MIPOU3BOJICTBA,
3 dexTuBHO
JIeCTBOBATH B
YpEe3BbIYANHBIX
CUTyalusax

- IJIJAHUPOBAHHE MU OCYIUECTBICHHUE NCUCTBHM B OKpY’KaIOIIEH
Cpeie Ha OCHOBE 3HAaHMA LEJIed YCTOMYMBOIO PAa3BUTHUSA
YeJI0BEYECTBa;
aKTUBHOE  HEMNpUATHE
OKpY’Karolllel cpene;
YMEHHE IPOrHO3UPOBATH HEOIArONPHUATHBIE SKOIOTUIECKUE
MOCIIEACTBHS IPEITPHUHUMAEMBIX JEHCTBUN, IPEAOTBPAILATh HX;
- pacumpeHue OMNbITa JIEATENBHOCTH SKOJIOTMUYECKOU
HaIpaBJIe€HHOCTH;
- OBJAaJeHHE HABBIKAMM y4eOHO-HCCIIE0BATEIBbCKOM,
MPOEKTHOW Y COLMAIIBHOM JIEATEIbHOCTH;

JCUCTBUI, TMPUHOCALIUX Bpex

OTHOIIICHUS K CBOEMY 3JI0POBBIO U TIPUPOHON CpeIe;

YMETh  COONIIO[IaTh  TpaBWIA  JKOJOTHYECKH  IEIeCO00pa3HOTo
MOBEJICHUSI B OBITY M TPYJOBOW JCSATENHHOCTH B IENSX COXPAaHCHHS
CBOCTO 3JIOPOBbS M OKPYXarollled NPUPOIAHONH CpElbl; YYHUTHIBAThH
OTMACHOCTh BO3JCHCTBHS Ha IKUBBIC OPTraHU3MBI ONPEACICHHBIX
BEIIECTB, IOHWMAs CMBICI TIOKa3aTellss TMPENeTbHONW JIOMYCTHMOU
KOHIICHTPAIUH;

- YMCETb MPOrHo3upoBaThb, aHAJINU3HUPOBATL W OLCHUBATL C

MO3UIUHA
DKOJIOTHYECKOH 0€e30IacHOCTH IMOCIIEICTBUS OBLITOBOM u
MPOU3BOACTBCHHON  JIEATCILHOCTH  4YEJIOBEKa, CBSI3aHHOH c

nepepaboTKOW BEIECTB; HWCIIONB30BAaTh TOJYYSHHBIE 3HAHHS IS
MIPUHATHS TPAMOTHBIX PEHIeHH MPOoOJIeM B CHTYaIlWAX, CBSA3aHHBIX C
XUMUEH;

- YMETb OCO3HaBaTb OMNACHOCTb BO3JEHCTBUS Ha KUBBIE
OpraHu3Mbl OIpPEACICHHBIX BELIECTB, MOHHUMAas CMBICI IOKa3aTess
NpeaeabHON JONYCTUMON KOHUEHTpAlUM, U TMOACHATH Ha IMpUMEpax
CIOCOOBI YMEHBIIICHHUS U MPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBHS
Ha OpraHu3M YeJIOBeKa.

[Tepeuensb hopMUpyeMbIX TPOHECCHOHATLHBIX KOMIIETCHIINN 1 JIMTYHOCTHBIX PE3YJIbTaTOB MPOTPaMMBI BOCITUTAHUS:
0 CTICIMAIBHOCTHU U Tpodeccun:

43.02.15 IToBapcKoe M KOHIMTEPCKOE 1eJ10

Kon DopmMupyemsbie NPohecCHOHATbHbIC KOMIIETCHIIUU

K 1.1. [TogOupate Hanbosiee ONTUMAIBHBIE PEUICHUS W3 CTPOUTEIBHBIX KOHCTPYKIMHA W MaTepHalIOB, pa3padaThiBaTh Y3JIbl U JACTallU
KOHCTPYKTUBHBIX 3JIEMEHTOB 31aHUI U COOPYKEHUN B COOTBETCTBUU C YCIOBUSAMHU JDKCIUTYaTallU U HA3HAYCHUSAMU

IIK 1.2. BrINnoaHATE pacyeTsl 1 KOHCTPYUPOBAHUE CTPOUTEIBHBIX KOHCTPYKIUN

[IK 2.3. [IpoBoaNUTH ONEpaTUBHBIN  y4eT 00BEMOB BBINOIHIEMBIX paObOT U PACX0JI0B MaTepUAIbHBIX PECYPCOB;

[IK 3.3. ObecnieunBaTh BeICHUE TEKYIIEH U UCTIOTHUTEIbHOM JOKYMEHTAIIMH 110 BHIMOIHIEMBIM BUaM CTPOUTEIbHBIX padoT;
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Kon

HaunmeHnoBaHue JHYHOCTHBIX pe€3yJabTaTOB

JIP 1 Ocoznaronmii ceds rpakJaHMHOM U 3aIIUTHUKOM BEJIHUKON CTPAHBI.

JP 2 [IposABIAOINN aKTUBHYI TPaKJAHCKYIO IO3MLMIO, IEMOHCTPUPYIOUIMM HMPUBEPKEHHOCTh IPHHIMIAM YE€CTHOCTH, IOPSAIOYHOCTH,
OTKPBITOCTH, DIKOHOMUYECKH AKTUBHBI M yYacCTBYIOIIMH B CTYJIEHYECKOM M TEPPUTOPUAIBLHOM CAMOYIPABICHUM, B TOM YHCIE Ha
YCIIOBHSIX I00pPOBOJIbYECTBA, MPOYKTUBHO B3aMMOAECHCTBYIOLIMM U YYaCTBYIOIIUHN B 1€ TEIbHOCTH OOLIECTBEHHBIX OpraHU3aLui.

JIP 5 JIeMOHCTpUPYIOIIMNA MTPUBEPKEHHOCTh K POJHOM KYJbTYpE, NCTOPUYECKOM NMaMATH Ha OCHOBE J0OBU K Poaune, pogHoMmy Hapoay,
MaJION POAMHE, IPUHATHIO TPAJULIMOHHBIX LICHHOCTEH MHOTIOHALMOHAIBLHOrO Hapoaa Poccun.

JIP 6 [IposABIAOIMN YBa)KEHUE K JIIOJAM CTapIIero IMOKOJIEHUS W TOTOBHOCTb K YYacTHIO B COLMAIBHOM IOAJEPKKE U BOJOHTEPCKUX
JBUKCHUSIX.

JIP 7 Oco3Haroumii MPUOPUTETHYIO LEHHOCTb JMYHOCTH YEJIOBEKAa; YBAXKAIOIIUNA COOCTBEHHYI0 M UYXKYH0 YHUKAIbHOCTb B Pa3IMYHbBIX
CUTYaIlMsX, BO BceX OpMax M BUAAX JEATEIbHOCTH.

43.01.09 IloBap, koHaHMTEP

Kon DopmupyemMblie IPo(pecCHOHAIbHBIE KOMIIETEHIHH

IIK 1.1 ITonrorasnuBaTh pabouee MecTo, 000pPYJ0BaHUE, CBIPhE, UCXOIHBIE MaTepPHAaIIbl A1l 0OpPaOOTKHU ChIPbs, IPUTOTOBICHUS
110J1y(pabprKaToB B COOTBETCTBUU C MHCTPYKIMSIMU U periaMeHTaMu

[IK 2.1 [TonroraBnmuBaTh paboyee MecTo, 0OOPYAOBAaHHE, CHIPhE, UCXOJHBIC MAaTEPUANbl JJISi MPUTOTOBIICHHUS TOPSYUX ONION, KyJIWHAPHBIX
U3JIeNIUH, 3aKyCOK pa3HO00pa3HOI0 aCCOPTUMEHTA B COOTBETCTBUU C MHCTPYKIUSIMU U perjlaMeHTaMHu

IIK 3.1 [ToaroraBnuBate pabouee mMecTo, 000pyI0BaHUE, CHIPhE, UCXOIHBIE MaTE€pUasbl ISl MPUTOTOBICHUS XOJOJHBIX OJIOJ, KYJIUHAPHBIX
W3JI€IMH, 3aKYyCOK B COOTBETCTBUH C HHCTPYKLIMSMHU U PETJIAMEHTaMU

JIP 1 Oco3Haronwii cedsi rpakJaHUHOM U 3alIITUTHUKOM BEITUKOM CTpaHbl.

JIP 6 [IposBnsromnid yBaK€HUE K JIIOAAM CTapLIEro IOKOJEHUS M TOTOBHOCTh K YYacTHIO B COLMAIBHOM IMOJAECPKKE M BOJIOHTEPCKHUX
JBUKCHUSIX.

JIP 8 [IposBnsomuil 1 JEMOHCTPUPYIOIINHA YBaK€HUE K MPEACTABUTENSIM PA3INYHBIX ATHOKYJIBTYPHBIX, COL[UANIbHBIX, KOH()ECCUOHATIBHBIX U
uHbIX Tpynn. ConpuyacTHBI K COXPAaHEHUIO, MPEYMHOXEHUIO M TPAHCIALMU KYyJbTYpHBIX TpPaguIMA U IEHHOCTEN
MHOT'OHAIIMOHAJIBHOTO POCCHUCKOTO TOCYAAPCTBA.

JIP 9 CoObmromaronii M MponaraHJUpyOMUi MpaBuia 3J0poBoro M Oe3zomacHoro oOpasa >XKU3HHU, CHOPTA; MPEeayNpeKAarouuil arbo

MPEOJIONICBAIONINNA  3aBUCUMOCTH OT ajKoroJisi, Tabaka, TIICUXOAKTUBHBIX BEIIECTB, a3apTHbIX urp u T.1a. CoxpaHsSomuni
IICUXOJOTHYECKYI0 YCTOWUYHUBOCTh B CHTYaTHBHO CJIOKHBIX MJIM CTPEMUTENIBHO MEHSIOLIMXCS CUTYalHsIX.
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CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHOM

JANCHOUIIJIMHBI «XUMUWUS»

2.1. O0bemM JUCHUNIMHBI U BUbI y4e0HOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPaAMMBbI IM CIIATIJIMHbBI 144
B T.Y.

OcHoBHOE conepxaHue 82
BT. U..

TeopeTuyeckoe o0ydeHue 34
MPAaKTUYECKUE 3aHATUS 22
B T.4. KOHTPOJIbHBIE paOOTHI 10
nabopaTopHBIC 3aHATHS 16
IIpodeccnonanbHO-0OpHMEeHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue 1
NPUKJIATHOTO0 MOIYJIs1)

BT. U..

TeopeTuyeckoe o0ydeHue 8
IIPAKTUYECKHUE 3aHATUA 14
abopaTOpPHBIE 3aHITHS 10
CamocrositebHas padora 20
Kouncyabranuun 4
IIpoMe:xyToyHasi arTecTanus (IK3aMeH) 6
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

HanmenoBanme Conep:xanue yueOHOro Marepuasa (OCHOBHOE U PO ecCHOHAIBHO-OPHEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3aesioB M TeM Ja0opaToOpHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOAY.Ib YacoB | KOMIIETCHUHMH
OcHoBHOe coaep:kanue 90
Pasnea 1. OcHOBBI CTpOEHUs BelecTBa 6
Tema 1.1. OcHOBHOe coiep:kaHue 4 OK 01
Crpoenne atoMoB | TeopeTnueckoe o0yueHune 2
XUMHYICCKHX CoBpeMeHHast MOJIeNIb CTPOSHHUS aToMa. DJIeKTpoHHas KoHdurypamus atoma. Kiaccudukanusi XuMudecKux
3JIEMEHTOB U 3JIEMEHTOB (S-, p-, d-2J1eMeHThI). BasieHTHBIE 37IeKTPOHBI. BaleHTHOCTE. DIEKTPOHHAS MPUPOJA XUMUIESCKON
pupoIa CBSI3H. DIEKTPOOTPULIATENILHOCTH. KoBaneHTHast CBsI3b, €€ Pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs )
XIMIUECKO (oOMeHHBIN U JOHOpHO-akIlenTopHbIN). MoHHas cBsi3b. Merayummueckas cBs3b. BogopoaHas CBs3b.
N MexMOoeKyJIIpHbIE B3aUMOICHCTBHS.
N30T01b1, 0OCHOBHOE M BO30YK/IEHHOE COCTOSIHUE aTOMa, THOPUAN3alst aTOMHBIX OpOuTase.
[pakTuyeckune 3aHATHS 2
Pemenne npakTuyeckux 3aJjaHuil Ha COCTABIIEHUE IEKTPOHHO-Tpaduueckux GopMy1 sneMeHToB 14
MEPUOJIOB.
Pewrenue 3amannii Ha UCTIOAB30BAHUE XUMUYECKOM CUMBOJIMKU U Ha3BaHUN COEIMHEHUI IO HOMEHKJIAType )
MEXIyHApOJHOTO COI03a TEOPETUUECKON U MPUKIIATHON XUMUU U TPUBUATIBHBIX Ha3BAaHUHU TSI COCTABIICHUS
XUMHYECKHUX (GOpMYIT ABYXaTOMHBIX COETMHEHUN (OKCUIOB, CyIb(UIOB, THAPUIOB U T.I.) U IPYTHX
HEOPraHUYECKNX COCTMHEHHI OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE conepxaHue 2 OK 01
[Tepronnuecknii | TeopeTnyeckoe o0yyenue OK 02
3aKOH U Tabnuua I[MIpakTuyeckue 3aHATHSA 2
1. Menneneesa [Tepuonnueckas cucrema xumudeckux 31aeMeHToB .M. Menneneesa. @uznueckuii cmbici [leproanueckoro
3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX UMHU
MIPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKEHUEM XUMHUYIECKOTO AieMeHTa B [lepuoandeckoit
cucreme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepuonnueckoro 3akona /.M. Menneneesa. [Iporuossl
J.. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHX JJIEMEHTOB. 2
Pemrenre npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3aUI0 XUMUYECKUX
a1eMeHTOB «MeTautndeckue / HeMeTaUIMUYeCKHe CBOMCTBA, SJIEKTPOOTPUIIATETLHOCTh M CPOJCTBO K
AIEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B
MEPUOINIECKON cucTeMe Xumuieckux 3neMeHToB .M. MenaeneeBay.
Pasznen 2. XuMu4yeckue peakuuu 8
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Tema 2.1. Tumnsl
XUMHYECKHUX
peakuuii

OcHoBHOe coaepkanue

Teopernyeckoe o0yueHue

Kiaccudukanms v TUITBI XUHMHUYECKUX PEaKIUil C y4aCTHEM HEOpraHWYeCKHUX BemecTB. KoandyecTBeHHbIE
OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI 110 YPABHEHUSAM XUMUYECKHUX
peakmuii. MoJb Kak eIMHHIIA KOJIMYECTBa BemecTBa. MossipHas Macca. 3aKOHBI COXpaHEHUSI MacChl U
sHepruu. 3akoH ABoraapo. MonsipHblil 00beM ra3oB. OTHOCUTENBHAS IIJIOTHOCTD T'a30B.

Peakiiun koMIiekcooOpa3oBaHUs C y4aCTHEM HEOPTaHUYECKHUX BEIIECTB (Ha MMPUMEPE THIPOKCOKOMIUICKCOB
IIMHKA U aJTIOMUAHHUSA).

I[pakTuyeckue 3aHATHS

CocraBiieHre ypaBHEHUH peaklnii COeTMHEHUS, Pa3NI0KEeHUs, 3aMeIIeHNs, 0OMeHa. Y paBHEHUS peaKIHii
TOpPEHMs], HOHHOIO0 0OMEHA, OKUCIIEHUSI-BOCCTAHOBJICHHUSI.

Pacuer konm4ecTBEHHBIX XapaKTEPUCTHK MCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOIYKTa PEAKIUU COSTUHEHHS, €CIT OJHO U3 BELIECTB JaHO B U30BITKE
W/WIH COAEPKUT MpuMecH. PacyeTr MaccoBoi miin 00beMHOM 10K BBIXO/1a TIPOAYKTA PEAKIIUN COSAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOI0. Pacuer 00beMHBIX OTHOILIEHUH ra3oB. Pacuer macchl (00beM, KOJIMYECTBO
BEIIECTBA) MPOYKTa PEaKkliu, €CIIM OJTHO U3 BEIIECTB JIaHO B BUJI€ PACTBOPA C OMPEeIEHHON MacCOBOM
JI0JI€l pACTBOPEHHOT'O BEILIECTBA.

ypaBHeHI/IH OKHCJICHHSI-BOCCTAaHOBJICHUS. CTeneHb OKHUCIeHUA. OKHUCIUTENb U BOCCTAHOBUTEIIb.
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pe€aKkuuu B rIpupoac, NpOU3BOJACTBCHHBIX ITPOLECCAX U
KU3HCACATCIIBHOCTH OPraHn3MOB. OKHCITUTEIbHO-BOCCTAHOBUTEILHBIN NoTeHIUAJl CPCBbI. CocraBieHue u
YpPaBHUBAHUC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOAOM 3JICKTPOHHOT'O Oananca. TunuuHeie
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. 3HeKTp0J’II/I3 PAaCTBOPOB U paCIlJIaBOB COJIeil.

OK 01

Tema 2.2.
DIEKTPOIUTUYECKA
s JUCCOLHALINA U
HOHHBIN 00MeH

OcHoBHOE coacpkanue

TeopeTuquKoe oﬁyqeﬂue

Teopust snekTponuTHUeckol aucconuanuu. Peakuun nonHoro oOMeHa. CocTaBiieHHME peaklMii HOHHOIO
0o0MEHa IyTeM COCTaBJICHHSI UX MOJHBIX U COKpAIlEHHBIX HOHHBIX YPaBHEHUH.

I'unponus coneil. 3HaueHKe TUIPOIN3a B OMOIOrMUECKUX OOMEHHBIX nporieccax. [I[pumenenue ruaposnnsa B
ITPOMBIIIJIEHHOCTH.

JlabopaTopHble 3aHATHS

JlabopaTopHas pabota «Peakiuu rugponmsay.
HccnenoBanue cpepl pacTBOPOB CoOJiei, 00pa30BaHHBIX CHIILHBIMH M CIIA0BIMU MPOTOJIUTAMH, U UX PEaKIIUN
C pacTBOpaMu MIEJIOYH M KapOoHata HaTtpus. CocTaBIeHUE PEAKIIUN THAPOIN3a COJICH.

KonTtpouabHnas pa6ora 1 CtpoeHue BeniecTBa i XMMHUECKHUE PEAKIIHH.

OK 01

Paspgea 3.

CTpoeHne 1 CBOICTBA HEOPraHMYECKHUX BellleCTB
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Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYeCKUX
BEILIECTB

OcHoBHOe coaep:kanue

TeopeaneCRoe oﬁyqe}me

[IpenMer Heoprannyeckoit xumun. B3aumocs3p Heoprannyeckux BeulecTs. Kiaccuduxanms
HeopraHuuyeckux BeecTB. IIpocTsie u cioxHble BemecTBa. OCHOBHBIE KJIACCHI CIOMXKHBIX BEIIECTB (OKCHUBI,
TUIPOKCHIBI, KUCIIOTHI, co). HoMeHKI1aTypa 1 Ha3BaHUE HEOPraHUYECKUX BEUIECTB UCXOIS U3 UX
XUMHAYECKOH (OPMYIIBI MM COCTABJICHNE XUMUYECKOH (DOpMYITBI NCXO/1s U3 Ha3BaHHsI BELIECTBA 110
MEXIYHAPOAHOU UM TPUBUAIBHOM HOMEHKIIATYPE.

Me:xmornexysipHble B3aumozeiicTsus. Kpucramioruaparel. ArperaTHble COCTOSIHUSI BELLIECTBA.
Kpucrannuueckue u amopdHble BemecTBa. TUIbI KPUCTAUIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsipHas,
MOHHasl, MEeTaJJIn4YecKasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMUECKON
pemietku. [IprunHbl MHOrooOpas3us BEIIeCTB.

CoBpeMeHHbIE TPEJCTABICHUS O CTPOCHUHM TBEPJBIX, J>KUIKUX M Ta3000pa3HbIX BemecTB. JKuukue
KpUCTAJUIBIL.

HpaRanecmle 3aHATHUSA

Pemenue 3amay Ha pacdyeT MaccoBOW JOJM (MacChl) XUMHYECKOTO 3JIEMEHTa (COCIWHEHHUS) B MOJIEKYJIe
(cmecn).

Pemenne mnpakTHUecKMX 3aJaHMK MO KIacCUUKAIMHM, HOMEHKJIATYpe M XHMHYECKHM (opMmyam
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB (HA3BIBATh M COCTABIATH (POPMYIIBI XUMUYECKHX BEIIECTB,
OTIpeAEIATh IPUHAJUIEKHOCTD K KJIAcCy).

Hcrtounuku xumuyeckod uHpopMmanuu (HaydHas M ydeOHO-Hay4yHas JUTepaTrypa, CpeAcTBa MacCOBOM
uHpopmanuu, cerb MHTepHer u npyrue). Ilouck uHpopManuu MO Ha3BaHUSIM, HACHTU(UKATOpAM,
CTPYKTYPHBIM (hopMyJiam.

OK 01
OK 02

Tema 3.2. duzuko-
XHUMHUYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHoBHOE coacpkanue

TeopeTuquKoe oﬁyqeﬂue

Mertannsl. OOmue ¢u3nyeckue W XUMUYECKHe CBoicTBa MeTauioB. CrocoObl MonydeHHs. 3HaueHHe
METAJUIOB U HEMETAJIJIOB B MPHUPOJIE U KU3HEACATEILHOCTH YeJoBeKa M opraHu3MoB. Koppo3ust MeTansos:
BHUIBI KOPPO3UH, CITOCOOBI 3aIIUTH METAIJIOB OT KOPPO3HH.

Hemerannel. O0mmue ¢puznyeckue 1 XUMHUYECKHE CBOMCTBA HEMETANIOB. TUNTHYHbBIE CBOMCTBAa MeTalioB [Y—
YII rpynn. Knaccudukanuss v HOMEHKIAaTypa COEAUMHEHMH HeMmeTayioB. KpyroBopoTsl OHOTE€HHBIX
3JIEMEHTOB B IIPUPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, TUIPOKCUIOB, KUCIIOT,
coJiel 1 Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHM,
BBICHINX OKCHJIOB U THAPOKCHJIOB.

IIpakTuyeckue 3aHATHSA

OK 01
OK 02
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CocraBnecHue ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKI_[I/Ifl C YHaCTHUCM MPOCTHIX U CIOXKHBIX HCOPraHNYCCKUX BCIICCTB:
OKCHUJOB MCTaJIZIOB, HEMCTAJIZIOB H aM(bOTepHHX OJICMEHTOB;, HCOPraHUMYCCKHUX KHCIIOT, OCHOBAaHHUH U

aM(pOTEePHBIX TUIPOKCUIOB, HEOPTAHMYECKUX COJICH, XapaKTepPU3YIOIINX UX CBOICTBA. 2
Pemenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUN HA CBOMCTBA U MOJyYEHHUE HEOPTraHUYECKUX
BEILECTB.
JlabopaTopHble 3aHATHSA 2
JlaGopaTopHas pabota «CBOMCTBa METAIIJIOB M HEMETAIIOB.
HccnenoBanne  (QU3MYECKUX U XUMHYECKHX  CBOWCTB  METalIOB W  HEMETAuIoB.  PemieHue 2
SKCIEPUMEHTAJIHBIX 3a/lady 10 CBOMCTBAM XHMMHYECKUM CBOMCTBAM METAJJIOB M HEMETaJUIOB, IO
pacro3HaBaHUIO M MOJYYEHUIO COEAMHEHUN METAJUIOB M HEMETAJIJIOB.
Tema 3.3. OcHOBHOe coiep:KaHue 4 OK 01
[IpousBoacTBo Teoperuueckoe o0yueHue 2 OK 02
HCOPraHUYCCKUX  |OOmme MPEACTABICHUS O IMPOMBIIUICHHBIX CII0CO0aX TOMYyYeHUS XHMHUYSCKUX BEIIeCTB (Ha MpuUMepe
BEILIECTB. MIPOM3BOJICTBA aMMHAKa, CEPHON KHCIIOTHI).
3HayeHNe U Uepnast u uBetHas metauryprus. [IpakTuueckoe MpUMEHEHHE AJICKTPOJU3a IS TOJYyYCHHS IIEJTOYHBIX, 2
NpUMEHEHHe B IEJIOYHO3EMEIIbHBIX METAJJIOB U allFOMUHMS. CTEKJIO M CUJIMKATHAS POMBIIIUICHHOCTD.
6Ty ¥ Ha IIpoGiema 0TX0/10B ¥ MOOOYHBIX POTYKTOB.
IIpakTH4YecKkue 3aHATUSA 2
MIPOU3BOJICTBE
PemreHne npakTHKO-OPUEHTUPOBAHHBIX 33JJaHUM O POJIM HEOPTraHWYECKOM XMMHUU B Pa3BUTHU MEAUIUHBI,
CO3/IJaHUU HOBBIX MAaTE€pUAIOB (B CTPOUTEIBCTBE W JP. OTPACIAX MPOMBIIUICHHOCTH), HOBBIX MCTOYHHKOB )
SHEPruu (aTbTepHATHUBHBIE UCTOYHUKHU SHEPTHHU) B PELICHUU MPOOIEM HKOJOTMUYECKOM, YHEPTreTHUECKON U
MUIIEBON O€30MaCHOCTH.
KonTtpouabnasi padora 2 CBolicTBa HEOPraHUUYECKUX BEILECTB. 2
Paznen 4. CTpoeHne 1 CBOMCTBA OPraHUYeCKUX BellecTB 20
Tema 4.1. OcHoBHOE conepxaHue 4 OK 01
Knaccupuxanus, | Teopernueckoe odydenue 2
CTpoeHHNE U [Ipenmer oprannyeckoil XuMun. B3aMOCBsI3b HEOPraHUYECKUX U OPTaHUYECKHX BEIIECTB.
HOMEHKJIaTypa XUMHYECKOE CTPOEHUE KaK MOPSAOK COETUHEHHS] aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJ€HTHOCTH. OCHOBHBIE
OpraHUYeCKHX MOJIO)KEHUS TEOPUHU XHMMHYECKOTO CTPOCHHS OpraHuveckux coenuHeHud A.M. bytnepoBa. YriiepoaHbiid
BEIIECTB CKEJeT OpPraHUYeCKOW MoJNeKynbl. MomekynspHble W CTPYKTYpHBIE (pa3BepHYThIE, COKpAIEHHBIC) )

XUMHYECKHe (OopMyJibl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHHsS MoJieKynl. M3omepus u
M30MepHI (CTPYKTypHasi, reoMeTpuueckas (Luc-TpaHc-uzomepusi). KpaTHocTh XUMHUYECKOI CBS3H.

[lonsitTne o ¢GyHKUMOHanmpHOW rpynme. IlpuHUUNB KIacCUPUKAMU  OPraHMYEeCKUX COEAMHEHUU.
MexayHapoaHasi HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbI OPraHUYECKUX COCIUHEHUM.
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IIpakTHYecKkHne 3aHATHA 2
Homenknatypa oOpraHMuYecKHX COEAMHEHUH OTIENbHBIX KJIACCOB (HACBILICHHBIC, HEHACBIILEHHbIE U
apOMaTU4ECKUEe YIJIEBOAOPOAbI, CHUPTHI, (EHOJbI, aJdbJAETHJIbl, KETOHbI, KapOOHOBbIE KHUCJIOTHI U Jp.)
CocraBieHue MOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKHX BEUIECTB OT/ACIBHBIX KJIACCOB, 2
UCHOJNb3ysd UX Ha3BaHMS IO CHCTeMaTHYeckod HoMeHkinarype. Pacuersl mnpocreifmeit  ¢opmyiisl
OpPraHUYECKOM MOJIEKYJIbl, UCXO M3 JIEMEHTHOIO cocTasa (B %).
Tema 4.2. OcHOBHOe coiep:KaHue 10 OK 01
CaoiicTBa Teopernueckoe o0yueHme 6 OK 02
OpraHM4cCKux OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKHX COCJMHEHUH  OTHENBHBIX KJIaccoB  (0COOEHHOCTH
COEIMHEHUI KJaccu(UKaLMU U HOMEHKJIATypbl BHYTPU KJlacca; TOMOJIOTMYECKHH psj U oOmas ¢gopmyina; u3omepus;
(bu3nvecKne CBOMCTBA, XUMHUECKUE CBOMCTBA; CIIOCOOBI OJTYYCHHUs):
— TIIpeAeibHBIE YIIeBOAOponbl. I'OpeHMe MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHMKOB TeIUla B
IIPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA MPUPOJHBIX YIJIEBOAOPOJOB, HAXOXKACHUE B NMPUPOAE U NPUMEHEHNE 2
AJIKaHOB;
— HEIpEeneabHbIE U apoMaTHYecKHue yriieBogopoasl. Ilommmepusanus sTHiIeHa KaKk OCHOBHOE HAllpaBJICHHE
€ro UCIOJb30BaHus. ['opeHne aneTuiieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYpHOrO IUIAMEHU AJI CBApKU U 2
PE3KH METAJLIOB;
— KHCJIOPOACOAEP)KAIINe COeAWHEHHs (CIHUPTBI U TpocThie 3(puphl, (EHONBI, ambAETHIBI U KETOHBHI,
KapOOHOBBbIE KHUCIOTBI M HUX Npou3BoAHbIe). [IpakTHueckoe NpUMEHEHHE STUJICHIJIMKOJISA, IJIUIepUHa, )
¢denona. [Ipumenenue ¢opmanbaeruaa, aueraibJeruaa, YKCYCHOM KHCIOThL. MbUla Kak COJM BBICHIMX
KapOOHOBBIX KMCJIOT. MoIoII1e CBOWCTBA MbLIA,;
— a30TCO/IepXKAIINE COSTUHEHUS (aMUHBI 1 aMUHOKHUCIIOTHI, OCITIKH).
Knaccupukanus M OCOOEHHOCTM  OpraHMYecKUX peakuui. PeakunonHble 1eHTpbl. Pagukanbl.
IlepBOHayaJIbHbIE MOHATHUS O TUIIAX U MEXAHU3MaX OPraHUYECKUX PEaKLIUN.
IIpakTnyeckue 3aHATHSA 2
Pemenue nenoyuek npeppaiieHuil Ha FeHETHUECKYIO CBS3b MEXKIY KilacCaMH OPraHUYeCKUX COETMHEHUH C
COCTaBJICHUEM Ha3BaHUI OPraHUYECKUX COEINHEHUN 110 TPUBUAILHOW NN MEXAYHAPOIHON )
CUCTeMaTHYeCKO HOMEHKJIaType. PelieHre pacueTHbIX 3aj1ad 0 YPaBHEHUSAM PEaKIUil C y4acTueM
OpPraHUYECKUX BEIIECTB.
JlabGopaTopHble 3aHATUSA 2
JlabopaTtopHas pabota «IlomydeHue 3THIIeHa U U3yUEHUE €T0 CBOHCTBY.
[TonmyuyeHnue >TUsIeHA U3 3TaHOJIA B Ja0OPATOPUU U U3YUEHHUE ero (PU3NYECKUX U XUMUYECKHX CBOMCTB. )

Cocrasnenne peaKHI/If/'I MPUCOCIUHCHHA U OKHCIICHUA HAa IPUMEPE OTUJICHA. Pemenne PACUCTHBIX 3aaa4 C
HCII0JIb3OBAHNUEM INIOTHOCTU I'a30B 11O BOAOPOAY U BO3AYXY.
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Tema 4.3. OcHoBHOe coaep:kanue 6 OK 01
Oprannueckue Teopernueckoe o0yuenune 4 OK 02
BCIICCTBA B buooprannueckue coequnenus. [Ipumenenne u 6uonorudeckasi pojib yrieBoaoB. OKUCIEHUE YIIIEBOJOB —
KHU3HEICATENLHOCT | HCTOYHHUK YHEPTHH JKUBBIX OpraHu3MoB. O0IacTH MpUMEHEHUs aMUHOKUCIIOT. [IpeBpaiienus OeIKOB MUIIN
U 4eJIOBEKa. B opranusme. buonornueckue ¢ynkuuu OenkoB. buonoruueckue pynkuuu xupos. Ponb opranmueckoi )
Ipoussoncteo | XMMHH B PEIICHIH po6JIeM MUIIEBOI 0€301MacHOCTH.
IpHMEHCHHE HyxknenHoBBIE KUCITOTBI: cocTaB U cTpoeHue. CtpoeHne HykineoTna0B. CoctaB HykienHOBBIX Kuciot ([JJHK,
PHK). PoJib HyKJIEMHOBBIX KUCJIOT B KU3HEAESTEIIbHOCTH OPTraHU3MOB.
OpTariHccKux [Tpon3BOACTBO OpPraHMYECKUX BELIECTB: NMPOU3BOJCTBO METaHOJNA, nepepaborka HedTu. IlommsTHineH kak
BCILCCTB B KPYIHOTOHHA)KHBIA MPOAYKT XHMMHYECKOro mpousBoAcTBa. Ilpumenenue »stunena. [IpousBoactBo u
HPOMBIIUICHHOCTH | puMEHEHUE KaydyKa U PE3UHBI.
CuHTeTHYEeCKHE U HCKYCCTBEHHbIE BOJIOKHA, MX CTpOE€HHE, cBoiicTBa. [IpakTuueckoe HCIOJIb30BaHUE
BOJIOKOH. CHHTETHYECKHE TUICHKHU: M30JIALHUA JUIs IPOBOJOB, MEMOpPAaHbI Il ONPECHEHMs BOJIBI, 3aIIUTHBIC 2
IUIEHKU JUIs aBTOMOOWJIEH, IUIacThIpy, XHUpypruyeckue mMoBsi3kU. HoBble TeXHOJIOrMM AajbHEHIIero
COBEPILIEHCTBOBAHUS MOJIMMEPHBIX MATEPUAJIOB.
Ponb oprannyeckoil XMMHUU B peILIEHUH POOJIeM SHEPreTHYECKON 0€301aCHOCTH, B Pa3BUTUU MEIULIMHBI,
CO3/IaHUU HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOYHUKOB YHEPTHH (ATbTEPHATHBHBIC HCTOYHUKU YHEPTHH).
IIpakTHYeckne 3aHATHS 2
Pemenue npakTuKO-OpUEHTUPOBAHHBIX 3a/1aHUM IO COCTABIIEHUIO XMMHUECKUX PEAKIIMNA, OTPAKAIOIIUX
XUMHYECKYIO0 aKTUBHOCTh OPTaHUYECKUX COCIMHEHUN B pa3IMYHbBIX cpeax (MPUPOAHBIX, OMOJOTHYECKHUX, 2
TEXHOTCHHBIX ).
KonTtpouabsnas padora 3 CtpykTypa ¥ CBONCTBAa OPTaHUYECKUX BEILIECTB. 2
Paznen S. Kunernveckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 12
Tema 5.1. OcHoBHOE conepxaHue 4 OK 01
Kunernueckue Teopernueckoe o0yuenune 2 OK 02
3aKOHOMCPHOCTH | Xpmuveckue peakiuu. Kiaccudukamuss XMMHUYECKMX peakiui: 1o (a30BOMY COCTaBy (TOMOTEHHBIE H
MIPOTEKAHUS TeTEPOreHHBIE), IO UCTIOJIB30BaAHUIO KaTalIn3aTopa (KaTaTUTHYECKHUE U HEKATATUTUYECKUE).
XUMHYECKHAX CKopocTh peakIMM, €€ 3aBUCUMOCTh OT pa3IW4HbIX (PAKTOPOB: MPHUPOABI PEarupyroliux BeElIECTB,
peaximit KOHIIEHTPAILMU Pearupyromux BeIIeCcTB, TeMneparypbl (mpaBuno Bant-T'odda), mmomaan peakuoHHON 2
MMOBEPXHOCTH, HAJIMYMS KaTanu3aropa. Poiib kaTaau3aTopoB B IPUPOE U MPOMBIIIIIEHHOM IIPOU3BOCTBE.
DHeprusi akTHBalUMU. AKTHUBUPOBaHHBIM komruiekc. Karanmuzatopel u katanu3. Ponb karanu3atopoB B
MIPUPO/I€ U TPOMBIIUIEHHOM IPOU3BOJICTBE.
JlabopaTopHble 3aHATHS 2
N3yueHne 3aBUCUMOCTH CKOPOCTHM XHMHUYECKOW pEakUMM OT KOHIIEHTPALlUM PEarupyrolux BeIIeCTB U 2
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TEMIIepPaTyphbl.
JlabopaTopHas paboTta Ha BEIOOP:

1. JIaboparopHast pabora «OnpeneneHrne 3aBUICUMOCTH CKOPOCTH PEAKLUU OT KOHLEHTPAIIMH PEearupyroux
BemlecTBy. lccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAaKLMU OT KOHUEHTpauuu. OnpezeneHue KOHCTAHTHI
CKOPOCTH peaKkIiy rpa)uaeckuM METOI0M.

2. JIaGopatopHas pabora «OrmpeeseHue 3aBUCUMOCTH CKOPOCTH PeaklMu OT Temneparyps». MccnenoBanue
3aBHCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEpaTyphl. PacueT sHeprum akTHBaUK PEaKIUH.

Perienne npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUH Ha aHaIN3 (PAaKTOPOB, BIMSIOIMX HA U3MEHEHUE CKOPOCTHU
XUMHYECKON PEAKIUU.

Tema 5.2. OcHOBHOe coiep:kaHue 6
TepmomuHamuyeck | TeopeTHyeckoe oGyaenue 2 OK 01
ue Kitaccudukariysi XAMUYECKHX Peakiuii: mo TeruioBoMy 3QheKTy (9K30TepMHUYECKUE, SHIOTCPMUIECKHE), IO OK 02
3aKOHOMEPHOCTH |oOpatuMocTu (0OpatuMbie U HeoOpaTuMbIe). TermmoBbie A3 HEKTh XUMHYECKUX peakIuid. TepMOXUMHUECKIE
NPOTEKAHNUS ypaBHeHUsI. OOpaTUMOCTh peakiuii. XMMUYECKOE PaBHOBECUE U €r0 CMEILEHUE MO JEHCTBUEM Pa3IUYHbIX
XHUMUUECKIX (bakTOopoB (KOHLIEHTpPALMsI pEarecHTOB MM NPOIYKTOB DPEaKLMH, TaBJIE€HUE, TeMmIeparypa) JUlsl CO3JaHus 2
peaK. ONTUMAJIbHBIX YCIOBUN NIPOTEKAHUS XUMUYECKUX MTPOLIECCOB.
ITonatue 06 sHTanbnUU U 3HTponuu. DHeprus ['nd6ca. 3akon I'ecca u ciencTsust u3 Hero. Ponb cMmenienus
Parosecue paBHOBECHSI B TEXHOJOTHYECKHUX IIpOleccax.
XHMH%VCKHX IIpakTHYecKkne 3aHATHA 2
peakimm [Tpunnun Jle llarense. Brusinue pa3nnyabix (akTOpOB HA U3MEHEHUE PABHOBECHSI XUMUUYECKUX PEaKLUH.
3aKoH JEHUCTBYIONIMX MacC M KOHCTaHTa XMMHUYECKOTo0 paBHOBeCHS. PacueTbl paBHOBECHBIX KOHLEHTpALUH
pearupyromux BelecTB U NpoyKToB peakiuii. PacueTs! TenoBoro addexra peakuuu. )
Pemenne npakTMKO-OpUEHTHPOBAHHBIX 3aJaHUi Ha npuMeHeHne npuHnuna Jle-Illarense mia HaxoxaeHUs
HaNpaBJICHUsl CMELICHHUs] paBHOBECUSI XMMHUYECKOM peakuy U aHalu3 (PaKTOpOB, BIUSIOIIMX HA CMEIEHHE
XHUMHYECKOTO PABHOBECHSI.
JlabopaTopHble 3aHATHS 2
JIaGoparopHas pabota «/3yueHne BAMSIHUS PA3IUUHBIX (PAKTOPOB HAa CMEIIEHHE XMMUYECKOI'O PAaBHOBECHUS.
WccnenoBanme BAMSHUS U3MEHEHHUS KOHLIEHTPALIMY BEILIECTB, PEAKIIUU CPElbl U TEMIIEpaTyphl HA CMEIIECHHE )
XMUMHYECKOro paBHOBecHs. CpaBHEHHE MOJIYYEHHBIX PE3YJIbTAaTOB C TEOPETUUYECKU MPOTHO3UPYEMBIMH Ha
ocHoBe npuHimna Jle [llarense.
KonTtpouabsnas padora 4 CKopocTb XUMHUUECKON PEaKIIMM U XMMHUECKOE PAaBHOBECHE. 2
Paspeu 6. JucnepcHble CUCTEMBI 8
Tema 6.1. OcHoBHOe cogep:kaHue 4 OK 01
JucnepcHbie Teopernyeckoe o0yuenune 2 OK 02
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CHCTEMBI U
(baxTopsl NX

JucnepcHble cuctemsl. Kosongaele cuctemsl. VICTUHHBIE pacTBOPHI.
PactBopenne kak ¢usnko-xumuyeckuii mpouecc. PactBopsl. CrocoObl TPUTOTOBICHHS PACTBOPOB.
PactBopumocTs. MaccoBas 10111 pacTBOpeHHOro BemiecTBa. [IpenenbHo A0MyCTUMbIE KOHLUEHTPALUU U UX

OK 07

YCTOMYMBOCTH
HCIIOJIb30BAaHUE B OLIEHKE SKOJIOTHYECKOl 0€30MacHOCTH. )
Knaccudukanus nucnepcHbIx cucteM 1o coctaBy. CTpoeHune u (DakTopbl yCTOMYMBOCTH JIUCTIEPCHBIX
cucreM. Pacrio3HaBaHuWe HCTUHHBIX PACTBOPOB, KOJUIOMJHBIX PAacTBOPOB M TPyOOJMCIIEPCHBIX CHCTEM.
Crpoenne wuuemibl. PaccemBaHue cBeTa INpU NPOXOXKIEHUU CBETOBOIO IIydyKa 4Yepe3 ONTHYECKU
HeOAHOPOAHYIO cpeny (Addexra Tunmamns).
I[pakTuyeckue 3aHATHS 2
Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemrenne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUM HAa JUCHEPCHBIE CUCTEMBI, MCIOJb3yEMbIE B )
OBITOBO W TIPOW3BOACTBEHHOW JEATEIBHOCTH 4YENOBEKa, C MMO3WIMKA JKOJOTMYECKOW O0e30macHOCTH
MOCJICACTBHI U IPaMOTHBIX PEIICHUH NPOoOJIeM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOE coaepKaHue 2 OK 01
Uccnenosanne JIaGopaTopHbIe 3aHATHS 2 OK 02
CBOMCTB JlabGopaTopHas pabota «IIpuroroBieHue pacTBOPOBY.
JUCIIEPCHBIX [IpuroToBneHue pacTBOPOB 3aJaHHOM (MOJSPHOM) KOHUEHTpauuu (C NPaKTUKO-OPUEHTUPOBAHHBIMU 2
CHCTEM JIJISL UX BOIIPOCaMH ), OTIpeiesIEHUE CPeibl BOJAHBIX PACTBOPOB.
MICHTHUKALIH JIaGoparopHas pabota «McciaenoBanue AUCIEPCHBIX CUCTEM.
[IpuroToBneHne M U3y4Y€HHE CBOMCTB JUCHEPCHBIX CHCTEM pAa3HBIX BHJOB: CYCIEH3MH, 3MYJbCHH,
KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOICTB MCTHUHHBIX M KOJUIOMAHBIX PAaCTBOPOB, BBISBICHHE OCHOBHBIX
pa3Inuuil MEXIy HUMH.
KonTtpouabHnas pa6ora S JlucniepcHble CUCTEMBI. 2
Pazpen 7. KauecTBeHHbIe peakiuu 00HAPYKeHNsS] HEOPraHUYEeCKUX M OPraHNYecKUX BellecTB 8
Tema 7.1. OcHoOBHOe coep:kaHue 4 OK 01
ObHapy:xeHne [MpakTuyeckue 3aHATHA 2 OK 02
HEOPraHWYCCKUX | KayecTBEHHbIC XUMUUECKHUE PEAKIINHU, XapaKTEPHBIE /71 0OHAPYKEHHUSI HEOPTaHUYECKUX BEIIECTB (KaTHOHOB
KaTHOHOB U 1 aHnoHoB). CocTaBiieHHe ypaBHEHUH peakuuii oOHapyxeHus kaTuoHoB [-VI rpynn u aHHMOHOB, B T.4. B )
AHHOHOB MOJICKYJISIPHOW ¥ MOHHOU (popMmax.
Peakiiun oOHapyKeHUsI HEOPTraHUYECKHUX BEIIECTB B pPeaJbHbIX 00BEKTaX OKPY KaroIIeH Cpejibl.
JlabopaTopHble 3aHATHS 2
OO6Hapy’xeHne HeOpraHWYeCKUX BelecTB (KaTHoHOB [-VI rpynm win aHnOHOB) C UCIIOJIB30BAaHUEM
KaueCTBEHHBIX aHAIMTHYECKUX PEAKIIHil. 2

JlabopaTopHas paboTa Ha BEIOOD:
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1. JTaboparopHas paboTa «AHaIUTHYECKHE peakuuu KaTuoHOB [-VI rpymm».

IIpoBeeHue KaueCTBEHHBIX peaklUil, HCIOIb3YEMBIX JUIsl OOHAPY>KEHUS KaTUOHOB I rpynmnsl (kanus,
HaTpusi, Maraus, aMmMoHus), I rpynmsr Ha npumepe 6apust, 111 rpynmst — cBunna, IV rpynmsl — amoMuHMs,
V rpymmesl — xkene3a (II u 1), VI rpynmst — Hukens. Onucanue HaOIr0JaeMbIX SBJIICHUH U COCTABICHUE
XUMUYECKUX PEAKLIUN.

2. JIJaboparopHas paboTa «AHAJIMTUYECKHE PEAKLIUU AaHHOHOB.

[TpoBeneHne KaueCTBEHHBIX PeaKIuii, NCIOIb3yEMBIX JUIsl OOHAPY)KEHUSI aHHOHOB: KapOoHata, (hocdara,
cynbdara, cynbduia, HUTpaTa, Xjaopuaa u ap. Onucanue HabIOAAEMBIX SIBICHUHM U COCTaBIICHUE
XUMUYECKUX PEAKLIUN.

Tema 7.2. OcHoBHoOe coaep:kanue 4 OK 01
Obuapyxenne IIpakTHYeckue 3aHATHSA 2 OK 02
OpraHu4ICCKHUX KauecTBeHHBIE XUMUUYECKHE PEAKIINH, XapaKTEPHbIE AJI11 OOHAPYKEHUS OTAEIbHBIX KJIACCOB OPraHMYECKUX
BEILIECTB coeiMHeHuil: (eHoI0B, aNbETUA0B, Kpaxmasa, yKCyCHON KUCIIOThI, aMUHOKUCIIOT U Jp. )
OTZENbHBIX Jlenatypanus OEJIKOB NPH HAIPEBaHWUH, IIBETHBIC PEAKIIUU OEJIKOB.
KIIACCOB C CocTaBjieHHUE KaUeCTBEHHbBIX PeaKLUil OOHAPYKEHHs OPTraHNYECKUX COEIMHEHUN OTIeIbHBIX KJIACCOB.
Heronszopanuem  |/1200paTopHbIe 3aHATHS 2
KAYECTBEHHDIX OOHapy)XeHHe OpraHMYECKUX COSAMHEHUI OTAEIBbHBIX KIaCcCOB.
peaKid JlaGopaTopHas paboTa Ha BEIOOP:

1. JJTaboparopnast pabota «KauecTBeHHBIC peaklMK Ha OTIAEIbHBIC KJIACCHI OPTAaHUYECKUX BEIIECTBY.

ITpoBeeHne KaueCTBEHHBIX peaKIUil, NCIOIb3yEMBIX JUIsl OOHAPY)KEHUSI OPraHMUECKUX BEIIECTB Pa3IMUHBIX

KJIacCOB: ()EHOJIOB, aJIbJICTH/IOB, KpaxMalia, YKCyCHOM KHCIIOThI, aMUHOKHUCIIOT, OeKoB U ap. Onucanne

Ha0JII01aeMBIX SIBICHUH U COCTaBJIEHHE XMMUYECKUX PEaKLUil /UM CXEM. )

2. JlaboparopHas paboTa «KauecTBeHHbIN aHAIN3 OPraHUYECKUX COCTUHEHHUH 10 (PYHKIIMOHATbHBIM

rpymnmnam».

[TpoBeeHne KaueCTBEHHBIX PEaKINil, NCTIOIh3yEMBIX JUIS PACIIO3HABAHUS OPTaHUYECKHUX BEIECTB

OTJENBHBIX KJIACCOB MO ()YHKIIMOHATILHBIM IPyHIaM: Ha IPUMEPE aMUHOKHCIIOT M KApOOHOBBIX KUCIIOT,

CIIUPTOB U (PCHOJIOB, aTBJIETUIOB U KETOHOB. OnricaHne HAaO0aeMBbIX SIBJICHUH U COCTaBIIEHUE XMMHYECKIX

peaKIMii U/UIIN CXEM.
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COlep:KaHMe (Coaep/KaHNe MPUKJIATHOTO MOLYJIsI) 32
Pazpnen 8. Xumus B ObITY H IPOU3BOJACTBEHHOI IeATEILHOCTH YeJIOBeKa 4 OK 01
Tema 8.1. OcHoBHoOE coepraHue 4 OK 02
Xumusi B ObITY U |[IpakTHUecKHe 3aHATHS 4 OK 04
TNPOU3BOJICTBEHHOH | Yo rornueckast Ge30MaCHOCTh MOCIEACTBHUIT GBITOBOI 1 IPOU3BOICTBEHHOI AESTEIbHOCTH YEOBEKa, 2 OK 07
ACATEIbHOCTH CBsI3aHHasl ¢ IepepabOTKOM BEIIECTB; MOMCK U aHAIN3 XMMUYECKONH HH(POPMAIIUH U3 Pa3IMYHbIX HICTOUHUKOB HK1.1,2.1, 3.1
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YCJIO0BCKAa

(Hay4Hast 1 yueOHO-HAy4YHAas JIUTEpPATypa, CPEICTBA MACCOBOM HHpOpMAINH, ceTh HTepHET u apyrHe).
Keiice (¢ yuerom Oyayiei npodeccnoHanbHOM eATeILHOCTH ) Ha aHaIN3 HHGOPMAITUH O
MIPOM3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA, CBA3aHHOM C MepepadOTKON U MOTYUYCHHEM BEIIECTB, a TAKIKE C
9KOJIOTMYECKOI 0€30MacCHOCTHIO.

3ammTa keiica: [IpeacraBieHue pe3ysibTaToB PEHICHUs KeWCOB (BBICTYIUICHUE C TPE3CHTAIINECH )

Pa3znen 9 UccienoBanne U XuMu4YeCKNi aHAIU3 00beKTOB Ouocdepsl (15 rpynn cnenuaabHocTeil/ npodeccuii: 43.00.00)

32

Tema 9.1 OcHoBBI
nabopaTopHOH
MIPAKTUKHU B
npodeccrnoHaTbHBI
X J1abopaTopusix

OcHoBHOe coaep:kanue

JlabopaTopHble 3aHATHS

JIaGoparophas pabota «OCHOBBI TaOOPATOPHON MPAKTUKI.
JIaGoparopHas mocya U XuMu4eckue peaktuBbl. OCHOBHBIEC JTabOpaTopHbIe oneparuu. JlaboparopHoe
obopymoBanue. TexHuka 6€301MacHOCTH 1 IpaBmiia paOdOThI (TOBEICHNS) B JIAOOPATOPHUH.

IlpakTH4YecKkue 3aHATUSA

BeinonHeHne TUITOBBIX PACYETOB 110 TEMATHUKE SKCIIEPUMEHTA (BBIXOJI MMPOIYKTa PEaKIuK, Macca HaBECKH,
00BEM PACTBOPHUTETIS).

OO0paboTKa JaHHBIX, aHATH3 U OIICHKA MX JIOCTOBEPHOCTH (BBIYMCIICHHE CPETHETO 3HAYCHHS
OKCIICPUMCHTAJIbHBIX JaHHBIX, HOFpeHIHOCTI/I).

[TpencraBnenne pe3yabTaTOB SKCIIEPUMEHTA B pa3InyHOi Gopme (Tabmuia, rpaduk, OTYeT, TOKIA,
IIpe3EHTALNS).

OK 01
K 1.1, 2.1, 3.1

Tema 9.2
XUMUYECKUN
aHaJu3 Mpo0 BOJIbI

OcHoBHOE conep:kanue

Teopernueckoe o0yuenune

Knaccugukanus npo6 BoJbl 0 BUAY M HA3HAUEHUIO, UCXOMS U3 €€ XUMHUECKOT0 COCTaBa.
OpraHosenTH4ecKle CBOMCTBA (3amax, Mpo3pavyHOCTb, IBETHOCTb, MyTHOCTb) BOJIbI. KHUCIOTHOCTD U
LIEJIOYHOCTH BOABL. pH cpenbl u MeTonb! ee onpeneneHns. JKeCTKOCTb BOABI M METO/BI €€ ONPEIECIICHHUS.
CymHOCTh METO1a TUTPOBAHUS.

Bunp! )xecTkoCTH BOJIBI (BpeMEHHAs U MOCTOsIHHAS). KeCTKOCTh BOJIbI KaK MMPUYMHA BBINAJCHUS 0CAIKOB UIH
o0pa30BaHUs COIEOTIIONREHHUHM, UMEIOLINX MECTO B OBITY U Ha IPOU3BOJICTBE.

CocraB conei, BbI3bIBaIOLINX KECTKOCTh BOABI. XUMHUYECKNE TIPOLECCHI, YCTPAHSIOIINE KECTKOCTD BOJBI.
VYpaBHEHHS] XUMUYECKUX PEAKIINH, MITIOCTPUPYIOIINX MPOLECCHI, MPOUCXOAAIIUE MPU YCTPaHEHUN
KECTKOCTU. Y CTpaHEHUE BPEMEHHOM KECTKOCTU OBITOBBIMU U XUMHUECKUMHU criocobamu. CriocoOsl
YCTpaHEHUs! HOCTOSTHHON KECTKOCTH.

IIpakTuyeckue 3aHATHSA

CrniocoObl BbIpaKeHUsI KOHIIEHTPALMN paCTBOPOB: MAacCOBast J0JIsl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U
MOJIsUTbHAs! KOHIEHTpauu. Tutp pactBopa. Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN
Ha pacyeT KOHLICHTPALMK 3arpsA3HAIOIINX BEIIECTB U UX CPABHEHUE C NIPEIEIIbHO JOIYCTUMBIMU

OK 01

OK 02

OK 07
K 1.1, 2.1, 3.1
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koHuentpauusmu (IT1K).

JlabGopaTopHble 3aHATUSA

HccnenoBanne XuMHUYECKOro cocTaBa npod BOJBI.

JIaboparopHast paboTa Ha BEIOOD:

1. JTabopaTopHnast pabota «O4UCTKA BOJBI OT 3arPsI3HCHUIN.

Hcnonp3oBanue MeTOI0B (pUIBTPOBAHUS M aICOPOIMH [Tl OTJCNICHHS 3arpsA3HEHUH B HCCieyeMol mpobe
BOJbl. BBIOOp MeTO/1a OYMCTKHU B 3aBUCHMOCTH OT BH1a 3arpsi3HeHus. CpaBHeHHE 3G (HEKTUBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKH BOJIBI B PA3HBIX YCIOBUSX (B JIA0OPATOPUH, B IOMAIIHUX U MOJIEBBIX
YCIIOBHSX).

2. JlaboparopHas pabota «Onpenenenue pH Boabl U €€ KUCIOTHOCTHY.

Omnpenenenue pH cpenbl ¢ MOMOIIBI0 YHUBEPCATIBLHOTO HHAMKATOpa. Vcronbp30oBaHe TUTPOBAHUS AJIs
orpeiesieHus1 KUCIOTHOCTH. Otpeienienue o01ei KUCIOTHOCTH BOJBI, pacyeT CBOOOTHON KUCIOTHOCTH.
Omnpenenenue oOuieit u cBoboaHOMU HenouyHocT. CocTaBlieHnEe YpaBHEHUH peaklnii, MPOTEKAIOUINX MPH
OTIpeIeIEHUH KHCIOTHOCTH/ IIEIOYHOCTH P00 BOJBI. Y CTAHOBJICHUE CIIOCOOOB UCTIONB30BAHUS
UCCIIETOBAaHHBIX MPOO BOJBI B )KU3HEIEATEIHLHOCTH Y€JI0BEKa, HA OCHOBE MOJMYyUYEHHBIX JaHHBIX O COCTaBe.
3. JlabopartopHas pabora «OnpesereHne 5KeCTKOCTH BOJIBI H CITIOCOOBI €€ YCTPAHCHUS.

CriocoOsl ycTpaHEeHHS BCEX BUIOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIeH )KeCTKOCTH. Pemienue
IKCIIEPUMEHTAILHON 3a/1a4M Ha BBISIBJICHUE BPEMEHHOW M IIOCTOSTHHOM JKeCTKOCTH BOJbI. OTeHKa
BEPOSTHOCTH YCTPAaHEHUS BCEX BUJIOB JKECTKOCTH B JIOMAIIHUX YCIOBHUSX.

Tema 9.3
XUMHUEeCKUH
KOHTPOJIb KaYECTBA
MPOAYKTOB
ITUTAHUS

OcHoBHOE coacpkanue

TeopeTuquKoe oﬁyqeﬂue

KauecTBeHHBIN XMMHUECKHUH COCTaB MIPOIYKTOB NMUTaHus. BemecTa, dpanbcu@uiupyronye npoayKTsl
MIUTaHMS, U BELECTBA, 3arPSI3HAIOIIME NPOAYKTHI MUTaHusA. OnpeesieHne 3arpA3HsA0IMX XUMUUECKUX
BEILIECTB B IPOAYKTAaX MUTAHMS, OIPEACIICHUE BEIIECTB, HE 3asIBJECHHBIX B COCTABE TPOYKTOB IMUTAHMSI.

HpaKanecmle 3aHATHUSA

OpraHuyeckre U HEOpraHUYeCKHe BEIIeCTBa, BXOIAIINE B COCTAaB MPOAYKTOB nuTaHus. OnpeaeneHue
coctaBa OJII0]] Ha CO/IEpKaHNE MAaKPO U MUKPO3JIEMEHTOB. V3ydeHne npeanoKeHHbIX IpernoaaBaTeaeM OIro.1
Ha MpeMeT XUMHUYECKOTO COCTaBa, ONpeieeHne 10JIel OT CyTOYHOM HOPMBI MaKpO U MUKPOAJIEMEHTOB B
yKa3aHHOM OJIrofe.

PerieHue npakTHKO-OpUEHTHPOBAHHBIX 33/]1a4 M0 KYJIHHAPHOW TEMAaTHKE Pa3IMUHBIX TUIIOB.

JlabopaTopHble 3aHATHS

HccnenoBanne XMMUYECKOTO COCTaBa MPOAYKTOB IMATAHHUS.
JIaGoparopHas paboTa Ha BBIOOD:
1. JlaboparopHasi pabota «OOHapy>K€HHUE HUTPATOB B MPOIYKTaX MUTAHUS.

OK 01

OK 02

OK 07
IIK 1.1, 2.1, 3.1
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HccnegoBanue MaTepralioB MOTYKOJIUYECTBEHHBIM METOJIOM ONPEEICHUSI HUTPATOB C UCIIOJIb30BAHHEM
nudeHnnaMruta (KOpHEIUIOAbl OBOLIEH, JTUCThSI U KOYepPhKKA KayCThl, IUIOAbI (PYKTOB). AHAITU3 YPOBHS
3arpsi3HEHUs] HUTpATaMy M0 MHTEHCUBHOCTH OKPAIIMBAHUS MPOAYKTOB PEAKIIUH.

2. JlaboparopHas padota «lccienoBanue mpoyKTOB MUTAHUS HA HAJTMYUE YTIEBOJIOBY.

HccnenoBanue MOJIOYHBIX IPOIYKTOB HA HAIMUKE Kpaxmana. MccieqoBanre MpoIyKTOB Ha HAaJTU4Ke
TJIFOKO3BI.

Tema 9.4
XUMUYECKUM
aHaiu3 1mpoo
ITOYBBI

OcHoBHOe coaep:kanue

TeopeaneCRoe oﬁyqe}me

KJIaCCI/I(I)I/IKaI_II/ISI II04YB 11O BUAY W HA3HAYCHHIO, UCXOOA U3 XUMHNYCCKOI'O COCTAaBa. I/II[GHTI/I(I)I/IKEII_[I/ISI HpO6BI
IIOYBBI 110 €€ XUMHNYCCKOMY COCTABY, OIIMCAHHEC BO3MOJKHOCTEH ee IIPUMCHCHHU .

Tpe6OBaHI/I${ K Ka4CCTBY IIOYBBI PA3JIMYHOI'O HA3HAYCHUA. Onucanue 0coOOEHHOCTEH HCIIOJIb30BaHU ITI0YB B
3aBUCHUMOCTH OT THIIOB, CIIOCOOBI YIydli€HHUA Ka4€CTBa IIOYB B 3aBUCUMOCTH OT Ha3HAYCHU.

OO0J1acTH UCIOIBL30BAHUS OpPraHu4CCKux y,[[O6pCHI/II71 B 3aBUCHMMOCTH OT Ka4eCTBEHHOIro cocTaBa. Onucanue
OpraHn4CCKux YI[O6p€HI/Iﬁ 1 UX NIPUMCHCHHEC B 3aBUCUMOCTH OT COCTaBa IMOYBLI M €€ PASHOBUAHOCTH.

IIpakTH4YecKkue 3aHATUSA

Ob6nactu Ha3HaueHUs! (IPUMEHEHUs) TOYBbI, UCXO/1 U3 KAYECTBEHHOI'O M KOJIMYECTBEHHOI'O COCTaBa.
AHanu3 HOpMaTUBHON JOKYMEHTALUH.

Posib HeOpraHMyeckux BEIECTB B KAUECTBE MUHEPAJIbHBIX YI0OPEHHH, YIydIIUTeNeH MOUBBI.

CocTaB MUHEpaJIbHBIX YA0OPEHUHN U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUAHOCTH.
B3anmMocBs3b cocTaBa y100peHHH 1 UX BJIUSHHS HA BET€TATUBHBIE CBOWCTBA M IJIOAOHOUIEHUE PACTEHUH.

JlaGopaTopHble 3aHATHUS

HccnenoBanue XMMHUYECKOTO COCTaBa MPOO MOYBHI.

JIaGoparopHas paboTa Ha BBIOOD:

|. JlaGopaTopnas pabota «OOHapyKeHHE HEOPTAaHUUECKHUX ITPUMeced B Mpoodax».

[TpuroTtoBnenue mpoObI MOYBHI AJI UCCIETOBAHMS KUCIOTHOCTH/IIIETIOYHOCTH, HEOPTAHUYECKUX
3arpsisHeHu. OOHapyKEeHUE XJIOPUI- U CyJIb(aT-uoHOB B 1pobe 1mouBkl. CocTaBlIeHUE YPaBHEHUN PeaKIIUid
obOHapyxeHus. CpaBHEHHUE MOTYUYEHHBIX MMOKa3aTeeil ¢ HOpPMAaTUBHBIMH (CIIPABOYHBIMU ) 3HAYCHUSIMH.

2. JJaboparopnas padota «Onpenenenre pH BOIHON BRITSIKKH TTOUBBI, €€ KUCJIOTHOCTH U TICIIOYHOCTH.
HccnenoBanmne BOJHBIX BBITSKEK 00pa3l0B TOTOBBIX MMOUYBEHHBIX CMECEH (ISl pa3HBIX TUTIOB PACTCHHIA).
Omnpenenenne pH mouBsI ¢ UCMONIB30BaHWEM UHIUKATOPOB. OTIEHKA THUIIOB TTOYB B TIPE/ICTABICHHBIX
oOpasiax (CHIbHOKHCTIAs!, KUCIasl, CIa0OKKCIas, HeUTpaabHasl, eI0YHas).

OK 01

OK 02

OK 07
IIK 1.1, 2.1, 3.1

Tema 9.5
Hccnenosanue
00BEKTOB

OcHoBHOe cogep:kaHue

Teopernueckoe odyuenue

Y4eOHO-HcCIe10BaTeNbCKUIA TPOEKT B 00aCTH HCciIeJoBaHus 00beKTOB Onochepsl. O630p TeM yuedHo-

OK 01
OK 02
OK 04
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o6uocdepsl

HCCIICAO0BATCIILCKUX IMTPOCKTOB. AJIFOpI/ITM BBIITOJIHCHHUA MTPOCKTA. OHpe,Z[eJICHI/Ie HpOGHGMBI HUCCICIO0BaHUs.
MeTO,Z[LI ITIOMCKa, aHaJIn3a u O6pa6OTKI/I I/IH(l)OpMaHI/II/I O IMPOCKTC B pA3JIMYHbIX HCTOYHHKAX.

OK 07
K 1.1, 2.1, 3.1

IpakTuyeckune 3aHATHS 2
ObocHOBaHME aKTyaJlbHOCTH BHIOpAaHHOM TeMbl. BbIsiBieHue nmpoOneMsl uccienoBanus. Beioop 00beKTOB 1 2
MeTo10B uccienobanus. [loctaHoBka nene u 3aaay uccienoanus. OnpeeneHue NpoayKTa HCCIeI0BaHuUs.
Omnpenenenue 3TanoB U COCTaBIICHHUE MIJIaHA UCCIIEIOBAHMUA.
3amura npoekrta: IlpencraBieHue pe3yJabTaTOB BBHIMOIHEHUS Y4eOHO-UCCIIENOBATEIBCKUX IPOEKTOB
(BBICTYILJICHUE C IIPE3EHTAIMEH ).
JlaGopaTopHble 3aHATHS 2
HccnenoBanue npeioKeHHOTO 00beKTa Ha KUCIOTHOCTb, IIEJI0YHOCTh, XUMHUUECKUN COCTaB (3arpsA3HUTENH,
Makpo- U MHKpo3jieMeHThl). OOpaboTka pe3ynbTaToB HcciaeaoBaHusa. OIeHKa KadecTBa HCCIENLyeMOro 2
00BEKTA, HCXOJI U3 PE3YJIbTATOB XUMUYECKOTO aHAJIM3a.
AyIUTOPHBIX 114
CamocrosiTesibHas padoTa 20
Koncyabranuun 4
IIpoMe:kyTouHasi aTTeCTALUS N0 JUCHHUIIUHE (IK3AMEH) 4
Bcero 144
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3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUATIbLHO-TEXHUYECKOMY
o0ecne4yeHmn 1o
st peanu3aniid TPOTPAMMBI  JUCITUTUTMHBI JOJKHBI OBITh TMPEAYCMOTPECHBI
CIIeyIOINEe CHEIHATbHbIE MOMEIICHU: YUeOHbIH KaOMHET XUMHHM W/WIM y4eOHOM
XUMHUYECKOH J1abopaTopuH.

OO6opynoBanue yuyeOHOro kabOuHera (HArJsAJAHbIe MOCOOMS): HAOOPHI
[IAPOCTEP’KHEBBIX ~ MOJEJNEH  MOJIEKYJ, MOJEIN KPUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU MPOCTHIX U CIOXKHBIX BEIIECTB W/MIN KOJUICKIIMU TOJUMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ M MHHEpaNoB, Tabnuiia MeHaeneeBa, yueOHble (HUIBMBI, ITUGPOBLIE
00pa3oBaTeNbHbIE PECYPCHI.

Texnuyeckue cpeacrBa  00y4YeHHsi:  KOMIIBIOTEp C  yCTPOWCTBaMH
BOCIIPOM3BEACHUS  3ByKa, IMPUHTEP, MYJIbTUMEAUA-IIPOEKTOP C  3KPaHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPEe3EHTEP ISl IPE3CHTALUIA.

O6opynoBanue snaGoparopum W pado4Yux MecT Ja0OPaTOPHUHU: MEH3YPKH,
MUIETKU-KANeIbHULBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, MPEIMETHbBIE U IMOKPOBHbBIC
CTEKJIa, IUITAHIIETHI JJI KaleJIbHbIX peakluii, (UiIbTpoBalibHasg Oymara, IpOMBbIBAJIKH,
CTEKJIIHHbIE TPOOUPKH, PpPE3UHOBBIE MPOOKH, (HOHAPHUKH, HAOOpP PEAKTUBOB,
CTEKJISIHHbIE MaJOYKH, INTATUBBI JJIsi TPOOUPOK, MEPHbIC IUIUHIPHI, BOPOHKH
CTEKJISIHHbIE, BOPOHKHM JenuTenbHble muiuHapudeckue (50-100 mi), crynku ¢
nectukoM, (ap@opoBbie UaIlIKK, TUHIETH, GUIBTPHl OyMakHbIe, BaTa, Mapiid,
YacOBBIC CTEKJIA, DJIEKTPOIUIUTKH, JTA0OPATOPHBIC INTATUBBI, CIUPTOBBIC TOPEIKHU,
CIIUYKHU, MPUOOP JJIS TOJYYEHUsI ra3oB (WJIM MPOOMpKa C Tra300TBOJHON TPYOKOif),
JepKaTenu sl NpoOUPOK, CKIISTHKU JJI XPAHEHUs PEaKTUBOB, Pa3aTOYHbIC JIOTKU;
xumudeckue ctakaubl (50, 100 u 200 mi1); mmarenu; MUHIETHI, TUTCIbHBIC IIUIIIHI;
CEKyHIOMepHI (TaiiMepsbl), MepHble pooupku (Ha 10—20 M) u MepHbIe KoJIOBI (25, 50,
100 u 200 mn), BoasHast OaHsi (MM TEPMOCTAT), CTEKJISIHHBIE MaJIOYKU; KOHUYECKUE
k01061 Jutst TUTpoBanus (50 u 100 mit); UHAUKATOPHBIE TOJIOCKHU IS onpeneneHust pH
U CTaHJApPTHAsI MHIWKATOPHAS LIKAJIa; YHUBEPCAIbHBIA HHAUKATOP; nuneTku Ha 1, 10,
50 mn (umm mo3atopel Ha 1, 5 u 10 M), OrOpeTKH JJIsl TUTPOBAHUS, METUITMHCKHE
mmnpunbl Ha 100-150 M, mabopaTopHble W/WiIKM aHamuTUYecKue Bechl, pH-MeTpsl,
CYIIMJIBHBIN mIKad, U Jap. 1abopaTopHOE 000pYyAOBAHUE.

3.2. UudopmannoHHoe odecnevyeHne peaan3aiuu NporpaMmmbl

Hns  peanuzanuu  mporpaMmbl  OMOJMOTEUHBIH  GOHA  00pa30BaTEIIHHOM
OpraHu3allMi WMEET T[eYaTHbIe W/WIM DJIEKTPOHHBIE O00pa3oBaTeNbHBIC U
nH(DOpPMAIMOHHBIE  PEeCypChl,  PEKOMEHJIOBAaHHBIE  JUIsl  WCIIOJNB30BaHUA B
o0Opa30BaTebHOM IpolIecce, He cTapie 5 JeT ¢ MOMEHTA U3/IaHusl.

3.2.1. IleyaTHbIE U3TaAHUS
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. AxmetoB, H. C. O6mas u Heopranndeckas xumus / H. C. AxmeroB. — 13-¢
u3a., crep. — Caunkr-IlerepOypr : Jlanb, 2023. — 744 c. — ISBN 978-5-507-
45394-8. — e.lanbook.com/book/267359

. bopzosa, JI. JI. OcHoBeI 00miel xumun : yaeOHoe mocodue / JI. JI. bop3ora, H.
1O. Yepnukona, B. B. Skymes. — Cankr-IletepOypr : Jlans, 2022. — 480 c. —
ISBN 978-5-8114-1608-0. — e.lanbook.com/book/211691

. bopucoB A.H., Ocrpornsgos E.C., boiinoa T.b., Apnmamesa JL.II. Xumus:
VYueobnuk / bopucosa A.H., — Mocksa: U3narensckuii neHtp «KuoPycy, 2025. —
331 c.

. I'muaka H.M. Obmas xumus: yaeOHoe nocodbue, M.: KnoPyc, 2025, — 749 c.
3.2.2. DIeKTPOHHbIE U3IAHUSA:

. http://school-collection.edu.ru/ enuHas KOJUICKIIHS (P poBHIX
00pa3oBaTeNbHBIX PECYPCOB

. www.bellerbys.com-caiitT yuureneit 6MOIOTUN U XUMUHU

. http://www.alhimik.ru - mone3nsie coBeTbl, 3QPEKTHBIE OMBITHI, XUMUYECKHE
HOBOCTH

. http://www.it-n.ru/ - ceTeBoe coo0IIEeCTBO yUUTEIEeH XUMUU

3.2.3. JlonoJiHUTEIbHbIE HCTOYHUKM:

. Kupumnos, B. B. Heoprannueckas xumusi. CBOHCTBa 3JIIEMEHTOB U HX
coenunenuii / B. B. Kupwinos. — 2-e uza., crep. — Cankrt-IletepOypr : Jlanb,
2024. — 380 c. — ISBN 978-5-507-47340-3. — e.lanbook.com/book/362297

. Uepnukosa, H. FO. 3agaun 1no ocHoBam OOIel XUMHUU JJi1 CAMOCTOSITEIbHOM
paboThl ¢ OTBETaMH M pelIeHUsIMU : ydeOHoe mocobue s By3oB / H. IO.
Uepnukona, E. B. MemepsikoBa. — 2-e u3f., crep. — Cankrt-IletepOypr : Jlanb,
2022. — 304 c. — ISBN 978-5-8114-9699-0. — e.lanbook.com/book/197731

. UepnukoBa, H. }0. Hawama oOmeil xumuu : ydeOnwmk mias By3zoB / H. FO.
Yepuuxona, B. B. Camommn. — Canxkr-IletepOypr : Jlanb, 2024. — 488 c. —
ISBN 978-5-507-48676-2. — e.lanbook.com/book/394436

. SI6mokoB, B. A. OcHOBBI HeEOpraHuyeckol W opraHudeckorl xumuu / B. A.
A6nokos, H. B. A6nokoBa. — Canxkrt-IlerepOypr : Jlans, 2023. — 288 c. —
ISBN 978-5-507-45618-5. — e.lanbook.com/book/311921
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http://www.alhimik.ru/
http://www.it-n.ru/Board.aspx?cat_no=7913&Tmpl=Themes&BoardId=142840

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJABHOM JUCIHUILIUHBI

KOHTpOJIB N OLICHKA PC3YyJIbTATOB O6y‘IGHI/I}I OCYHICCTBIIACTCA IMPCIIOAABATCIICM B

IPOLIECCE NMPOBEIECHUS IPAKTUUECKUX 3aHATUHN U 1a0OPaTOPHBIX paboT, TECTUPOBAHUS,
a TaKXe BBIIOJHEHUA OOYyYarOIIMMUCA WHIWBHUyalIbHBIX 3aJaHUM,
uccienoBanuil. Pe3ynbrartel 00ydeHHs ONPEAENSAIOT, YTO OO0ydYaroIuecs JIOJKHbBI
3HATh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPILICHUH U3YUYEHUS JUCLIUIIINHBIL.

IPOEKTOB,

Hst  popmupoBaHusi, KOHTPOJSI W OIICHKHA PE3yJIbTATOB OCBOCHHS Y4YCOHOU

JUCHUIUIMHBL MCIIOJIB3YETCA CHUCTEMa OLEHOYHBIX MEPONPUATHH, NPEICTABIISIOMIA
c000 KOMIUIEKC Y4EOHBIX MEPOMPUSITHIA, COTJIACOBAHHBIX C pPe3yJibTaTaMH O0YyUYCHHS

u chopmymupoBanHbix ¢ yderom PI'OC COO (mpeameTHbIE pe3yIbTaThI
mucuumumae) u GI'OC CII0.

Ne Mony/JI]I:e/MI;a:meJI PesyabraT 00yuenus OueHoyHbIe MEPONIPUATHS OK

I |OcHoBHoOI1 MOaYyIB

1 |Pa3zgean 1. DopMyIHPOBATH 0A30BbIE
OcHoBBI NOHATHUS U 3aKOHBI XUMHMHU
CTPOCHHS
BellecTBa

1.1 |Ctpoenue atomoB |COCTaBISITh XUMUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMHYECKHUX (bopMyJIbl COeAUHEHUH B XUMHYECKHUX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBHUH CO CTETIEHBIO |[IPUPOA XUMHUUECKOH CBSI3U».

IpUpoaa OKHCJIEHNS XMMHYECKHUX 2. 3ajaum Ha COCTaBIICHUE
XUMHYECKON 3JIEMEHTOB, UCXO/IS U3 XUMHUYECKUX (HOpMyIT
CBSI3H BaJICHTHOCTH U JIByXaTOMHBIX COETMHEHUN
ANEKTPOOTPHUIATEILHOCTH  |(OKCUAOB, CYJIb(UIOB,
THJIPUIOB U T.IL.).

1.2 (Ilepuonnueckuit |XapakTepuzoBaTh [TpakTuko-opuentupoanubie |OK 01
3aKOH M Ta0JMIa |(XMMHUYECKUE 3JIEMEHTHl B [TEOpeTHUYECKHUE 3a/laHHs Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUU C UX XapaKTEePU3aLHI0 XUMHUYECKUX

II0JIO)KEHUEM B 35IeMeHTOB: «Mertamnyeckue /
MEePUOJNYECKON CUCTEME  |HEMEeTaJNInYecKhe CBOMCTBA,
XMMHYECKHX DJIEMEHTOB ANIEKTPOOTPHULIATEIBLHOCTD U
J.1. Menneneesa CPOJICTBO K JJIEKTPOHY
XUMHYECKHUX JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOEHUEM U
ITOJIOKEHUEM B ITEPUOANYECKON
CUCTEME XMMHUYECKHUX
anemenToB .M. Menaeneeay.
2 |Pasgea 2. CocraBisiTe ypaBHeHus U |KoHTpoJsibHAast padoTa
XuMHu4YecKue CX€MbI XUMHYECCKHX «CTpoelme BeIIIECTBA U
peakuuu peakuuu XHUMHYECKHE PEeaKIIUN

10
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Monayas / Paznen

Ne  Tema Pe3yabTaT 00yuyeHus OueHovHbIe MEPONIPUATHS OK

2.1 |Tunst CocraBnrh peakuuu 1. 3anaun Ha cocTaBieHUE OK 01
XUMHYECKHX COEIMHEHUS, PA3JIOKEHUs, |ypaBHEHUN peakIuii:
peakuuii oOMeHa, 3aMeleHHS, — COEJMHEHM S, 3aMElLEHuS,

OKHUCJIUTEIBHO- pas3ioxeHusi, 0OMeHa U peaKIuii

BOCCTAaHOBUTEJIbHbBIE C Y4aCTHEM KOMIUIEKCHBIX

peaKkuuu U peakiuu coelMHEeHUN (Ha mpumepe

KOMILIEKCO00pa30oBaHus (Ha |[THIPOKCOKOMILIIEKCOB

npuMepe ATIOMHUHHUS U IUHKA);

T'UIPOKCOKOMIIIIEKCOB — OKHUCJIUTEIBHO-

QTIOMHUHUS U LIMHKA) C BOCCTAHOBUTEJIbHBIX PEAKIUH C

y4acTUEM HEOPraHMYECKUX |MCIIOJIb30BAaHUEM METO/1a

BEIIECTB AIIEKTPOHHOTO OalaHca;
— C y4acTHeM KOMIUIEKCHBIX
coeMHeHuN (Ha mpumepe
T'UJIPOKCOKOMITJIEKCOB IIMHKA U
ATFOMUHUSA).
2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTEpUCTUK MPOAYKTa
peaKIuu COeTMHEHHI; MAaCCOBOM
WM 00BbEMHOM J10JIM BbIXO/1a
MPOJYKTa PEaKIUU COSAMHEHUS
OT TEOPETUYECKHU BO3MOXKHOTO;
00BEMHBIX OTHOILIEHUH Ta30B;
KOJINYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MTPOTYKTOB pEaKLUu;
Macchl (00BbeM, KOJTMIEeCTBO
BElIeCTBa) MPOJYKTa peakluy,
€CJIN OJTHO U3 BEILECTB JAHO B
BU/JIE pacTBOpA C OIpeIeICHHON
MacCOBOM J0JIEW pacCTBOPEHHOTO
BElIECTBA.

2.2 |Onexrponurnyeck |CoCTaBIATh ypaBHEHHUS 1. 3ananus Ha cocTaBlIeHHE OK 01
asi IMCCOIMalMs U |XUMHUYECKUX PEeaKINH MOJIEKYJISIPHBIX ¥ HOHHBIX
VOHHBIA OOMEH  [MOHHOT'O OOMEHa C peaxkiuil C y4acTueM OKCHJIOB,

Y4acTHEM HEOPTraHMYECKHX |KHUCIIOT, OCHOBAHHI U COJIEH,

BELIECTB MOHHBIX peakIuil ruIpoIn3a
COJIeH, yCTaHOBJIEHUE
WU3MEHEHUS KUCIIOTHOCTH CPEJIBI.
2. JJaboparopnas pabota
«Peakuuu ruaponnzay.

3 [Pazgea 3. HccnenoBars ctpoenue u |KontposabHas padora
Crtpoenne u cBoOiicTBa «CBoOlicTBa HEOPraHUYECKUX
CBOIICTBA HEOPraHU4YeCKHUX BelleCTB |BelecTB)

HEOpPraHu4ecKux
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Monayas / Paznen
/ Tema

PesyabTaTr 00yyeHnus

OueHo4YHbIe MePONIPUATHS

OK

BelleCTB

3.1

Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpPraHUYECKUE BEIIECTBA
B COOTBETCTBUU C UX
CTpPOEHUEM

1. Tect «Homenkinarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYIIBI HITU
COCTaBJICHUE XUMUYECKOM
(bOpMYJIBI HCXOIS U3 Ha3BAHHUS
BEIIECTBA 10 MEKyHAPOIHOI
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajgaun Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHUYECKOTO
3JIEMEHTA (COeIMHEHNS) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3agaHus 1Mo
KJ1accu(pUKaluu, HOMEHKJIAType
U XUMHYECKUM (OpMYyIIaM
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. IIpakTudeckue 3a1aHus Ha
ONPEAEIEHNE XUMHYECKON
aKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BHJIa XHUMHUYECKOMH
CBSI3M U TUTIA KPUCTATUIMYECKOM
PEIIEeTKH.

OK 01

3.2

dusnko-
XHUMHUYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEIIECTB

VYcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKUX BEILIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIA
KPUCTAJUIMYECKON pPEIETKH

1. Tect «OcobernocTH
XHMHYECKHUX CBOHCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
amM(pOTEepPHBIX TUIPOKCUIIOB U
coJiei».

2. 3agaHus Ha COCTaBICHHUE
ypaBHEHUN XUMHUYECKUX
peakuii ¢ yyacTUEM IPOCTHIX U
CJIO’KHBIX HEOPTaHUUECKHUX
BEIIIECTB: OKCUOB METAJIJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBaHUH U
amM(pOTEepPHBIX TUIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePHU3YIOLIUX UX CBOMCTBA
U CIIOCOOBI MOTYYESHHUSI.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHus Ha
CBOICTBA U MOJTYYEHUE
HEOPTaHUYECKHUX BEIIECTB.

OK 01
OK 02
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Mopnyas / Pa3nea

Ne  Tema Pe3yabTaT 00yuyeHus OueHovHbIe MEPONIPUATHS OK
4. JlaboparopHas paboTa
«CBoiICTBa METANIOB U
HEMETaJUIOBY.

3.3 |IIpousBoaCTBO O6ocHoBbIBaTh 3HaUeHUE U |[IpakTuko-opuentupoBannbie |OK 01
HEOPraHUYECKUX |[IPUMEHEHUE 3aJ1aHuUs 110 COCTABIICHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIH C
3HaveHHEe U OBITOBOM U y4acTHEM HEOPraHUYECKUX
MIPUMEHEHUE B MIPOU3BOJICTBEHHOM BEIIECTB, UCIOJIb3YEMBbIX IS UX
OBITY U Ha NESTEIIbHOCTH YEJIOBEKA UX |MISHTU(DUKAIIUN U
MIPOU3BOJICTBE (U3UKO-XMMUYECKUMHU MIPOMBIIIJICHHBIX CIIOCOOOB

CBOMCTBaMH [IOJIy4YCHHUS.

4 |Pa3nen 4. HUccaenoBars crpoernue u |KontposabHas padora
Ctpoenue u cBoiicTBa oprannveckux |«CTpoeHue U CBOMCTBA
CBOliCTBa BeLeCTB OpPraHMYeCKHUX BelecTB»
OPraHuYecKux
BeLEeCTB

4.1 |Knaccudukanus, |Kmaccudumuponars 1. 3agaHus Ha coCcTaBlIEHUE OK 01
CTpOCHHUE U OpraHWYECKUE BEIIECTBA B |HA3BaHUI OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBHUH C UX COEIMHEHUH 10 TPUBUATILHOU
OpraHUYECKUX CTPOCHHUEM WJTU MEXTYHApPOJTHON
BEIICCTB CHUCTEeMaTUYECKOU

HOMEHKJIAType.

2. 3agaHusi Ha COCTABJICHUE
MTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyT
OpTraHWYECKHUX BEIIECTB
OT/ENbHBIX KJIaCCOB.

3. 3ajaun Ha onpezeneHue
npocreiiei GopmMyJibl
OpraHNYeCKON MOJIEKYJIBI,
MCXO/1 U3 DJIEMEHTHOI'O COCTaBa
(B %).

4.2 |CaoiicTBa YcranasnuBaTh 1. 3aganus Ha cocTaBIeHUE OK 01
OpraHUYECKHUX 3aBUCHUMOCTh (PU3HUKO- YPaBHEHUN XUMHUYECKHUX OK 02
COEIMHEHU I XUMHUYECKUX CBOMCTB peakiuii c yyacTuemM

OpraHN4Y€CKUX BECIIECCTB OT
CTPOCHUA MOJICKYJI

OpraHWYEeCKHUX BEIIECTB HA
OCHOBAHMH HX COCTaBa B
CTpPOEHHUSI.

2. 3aaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMHUYECKUX
peaKkiuii, WITIOCTPUPYIOIINUX
XMMHYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JTAaHHBIX PEaKIUui 1
IEHETUYCCKOU CBSA3U
OpTraHWYECKHUX BEIIECTB Pa3HBIX
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Monayas / Paznen

Ne  Tema PesyabTaT 00yyeHnus OueHo4yHbIe MEPONIPUATHS OK

KJIACCOB.

3. PacuerHbie 3a1a4yu 110

YPaBHEHUSM pEaKLUil C

y4acTHEM OPTaHUYECKUX

BELIECTB.

4. JlTaboparopnas pabota

«Ilomydenune stuneHa u

U3Y4YECHHE €r0 CBOMCTBY.

4.3 |Opranuueckue Ob6ocuoBeIBaTh 3HaueHue u |l[Ipaktuko-opuentupoannsie  |OK 01
BEILIECTBA B IIPUMEHEHHUE OPraHUYECKHX |3aJIaHUs 10 COCTABICHUIO OK 02
KHU3HENIEATENFHOC |BEIIECTB B OBITOBOM U XUMHUYECKUX PEaKLUi ¢
TH 4€JIOBEKA. IIPOU3BOICTBEHHOU y4acTUEM OPIaHUYECKUX
[Ipon3BoJCTBO U |I€ATEIBHOCTH YEIOBEKA UX |BEILECTB, UCIOIb3YEMbIX JUIS UX
IIPUMEHEHHE (U3UKO-XUMHUYECKUMHU UACHTU(DUKALIMY B OBITY U
OpPraHUYECKUX CBOMCTBaMHU IPOMBIIIJIEHHOCTH.

BELIECCTB B
IIPOMBIIITIEHHOCTH

S |Pa3pmex S. HccnenoBars paBHoBecue KoHTposabHas padora
Kunernyeckne u |M CKOpocTh XUMH4YECKHX |«CKOpPOCTH XMMHYECKOH
TepMOJAMHAMMYEC |peaKIuid peaknuu U XuMH4YecKoe
KHe paBHOBecHE»
3aKOHOMEPHOCTH
NPOTEeKaHUs
XHMHYECKHX
peakuuii

5.1 |Kunernueckune HccnenoBars BausHUE 1. JJaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILICHTpAIuu BBIOOD: OK 02
IIPOTEKAHUS pearupymomux BemecTB 1 (— «OnpeaeneHue 3aBUCUMOCTH
XUMHYECKHX TEMIEPaTypbl HA CKOPOCTh |CKOPOCTU PEAKIIMH OT
peakuui XMMHYECKHUX PEaKINH KOHIEHTPALMU PEearupyromx

BELIECTBY;

— «OnpeneneHne 3aBUCUMOCTH
CKOPOCTH pEaKlUy OT
TEMIIEPATYPBI».

2. [IpakTUKO-OpHUEHTUPOBAHHbIE
TEOPETUYECKHE 3a/laHUs Ha
aHanu3 (HaKTOPOB, BIUSIONINX
Ha U3MEHEHHUE CKOPOCTU
XUMHUYECKOW PEaKIUH.

5.2 |Tepmogunamuuec (MccnenoBarh BausiHuE 1. 3amaun Ha pacueTs! TemnoBbix |[OK 01
Kue M3MEHEHUs KOHUeHTpauuu (3hdexToB xumudeckux peakuuii |OK 02
3aKOHOMEPHOCTH |BEILLECTB, PEAKLIUU CPEIbl U (M ONPEJEICHUE TUIIA pEaKLIUU
MPOTEKAHUS TEeMITepaTyphl Ha cMenIeHue |(TIo TerioBomy 3 deKTy: 3K30-
XUMHYECKHX XMMHUYECKOTO pPaBHOBECHUSI  |M SHIAOTEPMHUYECKHUE).
peakiui. 2. IIpakTMKO-OpHUEHTUPOBAHHBIE
PaBHOBecue 3aJlaHUs Ha IPUMEHEHHE
XUMHUYECKUX npunnuna Jle larense st
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Mopnyas / Pa3nea

Ne  Tema PesyabTaT 00yyeHnus OueHo4yHbIe MEPONIPUATHS OK
peakuuii HaXO0X/IEHUS HaIlPaBJICHUS
CMELLEHUSI PAaBHOBECHSI
XUMUYECKON PEAKIUU U aHAJIU3
(bakTOpOB, BIUAIOLINX HA
CMEIlIEHNE XUMUUYECKOTO
paBHOBECHSI.
3. JlabopatopHas paborta
«W3ydeHue BIUSHUS pa3InYHbIX
(axTOpOB HA CMeEIIEHUE
XMUMHUYECKOI'O PAaBHOBECHUS».
6 [Pazgea 6. HccnenoBars nucnepcHbie [KonTponbHas padota mo reme
JAucnepcHbie CHCTEMBbI «/lucnepcHbIe CHCTEMBbD)
CHCTEeMbI
6.1 |ducnepcHblie Paznuuate ucTuHHBIE 1. 3agauu Ha MPUTOTOBJICHUE OK 01
CUCTEMBI U PacTBOpPBIL, KOJJIOUIHbIE pacTBOpPOB. OK 02
(bakTopsl UX pacTBOpHI U 2. IlpakTUKO-OpUEHTHUPOBAHHBIE
YCTOWYMBOCTHU rpy0OaCIIEpCHBIE CUCTEMBI |paCUETHBIE 3a/IaHUs Ha
Ha OCHOBE XHMHUYECKOTO JUCIIEPCHBIE CUCTEMBI,
HKCIEpUMEHTA UCITOJIb3yeMble B OBITOBON U
MPOU3BOJACTBEHHOMN
JeSITEIbHOCTH YeNIOBeKa.
6.2 (MccnenoBanue UccnenoBath pusmko- JlaboparopHnas padota (Ha OK 01
CBOWCTB XMMUYECKHE CBOWCTBA BbIOOD):
JUCTIEPCHBIX Pa3IUYHbIX BUJIOB — IlpuroroBieHue pacTBOPOB;
CUCTEM JUCIIEPCHBIX CUCTEM — WccnenoBanne quCnepcHbIX
CUCTEM.
7 |Pa3pen 7. HccnenoBats cBoiicTBa
KauecTBeHHbIe |OpraHM4ecKHX U
peakuuu HEOPraHU4YeCKHUX BellecTB
o0HapyKeHHs € MCN0JIb30BaHUEM
OPraHM4YecKUX U |Ka4YeCTBEHHbIX PeaKIuH
HEOPraHu4ecKux
BelIeCTB
7.1 |O6HapyxeHue Hccnenosath 1. JJaboparopHas pabota (Ha OK 01
HEOPraHWYECKNX |KAa4E€CTBEHHBIC PEAKIINU BBIOOD):
KaTHOHOB U HEOpPraHWYECKUX BEIIECTB |— AHAJIMTUYECKUE pEAKLIUU
AHHUOHOB kaTnoHoB [-VI rpynm;

— AHaJINTUYECKUE pEeaKLun
AHUOHOB.

2. IlpakTiueckue 3a1aHus Ha
COCTaBJICHUE YPAaBHEHUI
peakiuii oOHapyKeHUs
kaTnoHOB [-VI rpynmn n
aHUOHOB, B T.4. B MOJIEKYJIIDHOI
Y MOHHOH (opmax.
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Monayas / Paznen

Ne  Tema Pe3yabTaT 00yuyeHus OueHovHbIe MEPONIPUATHS OK
7.2 |O6HapyxeHue HccnenoBats 1. JJaboparopHas pabota (Ha OK 01
OpPraHUYECKUX KaueCTBEHHbIE PEAKIINH BBIOOD):
BEILIECTB OpraHUYeCcKUX coeuHeHnil |— KauecTBeHHbIC peakinu Ha
OTJIEJbHBIX OTJICIbHBIX KJIACCOB OTJIEIbHBIE KJIACcChI
KJIACCOB C OpraHUYECKUX BELIECTB;
HCIIOJIb30BAHUEM — KavectBenHblIil ananus
KaueCTBEHHBIX OpraHUYEeCKUX COCTMHEHUH 110
peakuui (GYHKIIMOHATIBHBIM IPYIIIaM.
2. IlpakTyeckue 3a1anus Ha
COCTaBJICHUE KaU€CTBEHHBIX
peaxkuuii oOOHapyKEeHUS
OpPraHUYECKUX COCTUHEHHM.
II |[IpuxkiaagHoil MOAYJIb
8 |Pa3gex 8. OuenuBaTthb nocjaeacTeus |3amura kKeica (¢ yaeTom
Xumus B ObITY U |OBITOBOM H Oyayueii npogeccuoHAIbHOM
NMPOU3BOJACTBEHH |MIPOM3BOJACTBEHHOM AesiTeJIbHOCTH)
0ii 1eATEeJIbHOCTH |IeATEJIbHOCTH YeJI0BeKa ¢
YeJl0BeKa MO3UIUH IKO0JT0THIeCKOM
0e30IacHOCTH
Xumust B ObiTy 1 |OuenuBath nocneacteust  [Keiic (¢ yueTrom Oymymeit OK 01
MTPOM3BOJICTBEHHO |OBITOBOM U npodeccnoHanbHOMI OK 02
W IEATEIIbHOCTH  [TPOU3BOJICTBEHHOM JIeATETLHOCTH) OK 04
YeloBeKa NeSITENIbHOCTH YelioBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB: OK 07
MO3UIUNA 3KOJIOTUYECKOM 1. ITorennenue kMMara u
0€30MacHOCTH BBICBOOOKICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.
2. Bynyume matepuansl st
aBua-, MalllMHO- U
npUOOPOCTPOCHUSI.
3. HoBbie maTepuais! s
COJTHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE
pPaCTUTETBHBIX MpPEnapaToB.
9.1 |Pa3nen 9.1. HNurepnperupoBarth 3amura yueoHo-
HccaenoBanue u |XUMHUYecKHe MPOIECCHI M [MCCJIE0BATEIHLCKOI0 MPOEKTA
XUMHYECKH I siBJIeHHs1 B Onocgepe (c yuerom Oyaymeit
aHaJIn3 00beKTOB npogeccHOHATbHOM
onocdepbi AeSITeIbHOCTH)
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Mopnyas / Pa3nea

Ne  Tema Pe3yabTaT 00yuyeHus OueHovHbIe MEPONIPUATHS OK
9.1.1|OcHoBbI Boimonusate nonuenii ukn | 1. Jlaboparopnas pabora OK 01
nabopaTtopHoit AKCIIEPUMEHTAIILHOTO «OcHOBBI 1a00paTOPHOI
MIPAKTUKHU B HCCIICIOBAHUS C MPAKTHKI.
npodeccuoHabH  |COOIIOICHUEM TTPABUIT 2. TunoBble pacyeThl MO
BIX JJaOOpaTopHsX |06e30IacHOro OOpalleHus ¢ |TeMaTHKE SKCIIEPUMEHTA.
BELIECTBAMH U 3. 3aaun Ha BBIUKCIICHHE
1a00paTOPHBIM CpE/IHEro 3HaYeHUs
o0opyaoBaHHEM AKCIIEPUMEHTAJIbHBIX IaHHBIX,
MOTPEUTHOCTH.
4. IlpeacraBieHue pe3yabTaTOB
JKCIIEPUMEHTA B Pa3JINYHON
dbopwme (Tabnuia, rpaduk,
OTYET, JOKJIa/, IPE3CHTALINS).
9.1.2 | XuMnueckui Uccnenosats xumuueckuii |1. Tect «CBOMCTBA U cOCTaB OK 01
aHaJn3 Mpo0 BOJIBI |COCTAB MPOO BOJIBI BOJIBDY. OK 02
2. 3aganne « XUMHYECKUI OK 07

COCTaB BO/IbI, THIT BOJIBI
CIIocoObI € MPUMEHEHH (C
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IlpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
COCTaB BOJIbI U CIIOCOOBI
BBIPQXCHHS KOHIIEHTPALU U
nepecyeT KOHIICHTpauii (¢
UCIOJIb30BaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa Ha
BBIOOD:

— Ouucrtka BOjbI OT
3arpsi3HEHU;

— Omnpenenenne pH Bozas! u ee
KHCIIOTHOCTH;

— Onpezenenne KeCTKOCTH
BOJBI U CIIOCOOKI €€
yCTpaHEHHUsI.
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Mopnyas / Pa3nea

Ne  Tema Pe3yabTaT 00yuyeHus OueHovHbIe MEPONIPUATHS OK
9.1.3 | Xumuueckuit Uccnenosats xumuueckuit | 1. Tect «Oprannueckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUSI |HEOPraHUYECKHUE BEIIECTBA, OK 02
KauecTBa BXOJIsI11IME B cocTaB npoaykroB |(OK 07
MIPOJYKTOB MUTaAHUS.
MUTAHUS 2. IlpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus IO KyJIMHAPHOU
TEMAaTHKE.
3. JlabopaTtopHas pabora (Ha
BBIOOD):
— ObHapy>xeHue HUTPATOB B
MPOYKTaX MUTAHHUS,
— WccnenoBanue mpoayKToB
MUTAHUS HA HAJTMYUE YTJIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJUYHE YTJIEBOJIOB
(kpaxmall, TJIFOK03a, caxapo3a).
9.1.4 | Xumuueckuii Uccnenosats xumuueckuit | 1. Tect mo teme «Xumuueckuit [OK 01
aHaiu3 1mpood cocTaB MO0 MOYBBI COCTaB HEOPraHUYECKUX U OK 02
TTOYBBI OPTraHUYECKUX yIO0OPECHHI. OK 07

2. B3aganne «B3auMoOCBsI3b
COCTaBa MOYBHI, THIT TTOYBHI U €€
HA3HAYCHUS.

3. JlabopatopHas pabota (Ha
BBIOOD):

— OGHapy>xeHue
HEOpPraHWYECKUX MpuMeceil B
po0ax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U HIETIOYHOCTH.
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Monayas / Paznen
/ Tema

PesyabTaTr 00yyeHnus

OueHo4YHbIe MePONIPUATHS

OK

9.1.5

Uccnenosanue
00BEKTOB
ouocdepsr

HccnenoBathe XuMHYECKUI
COCTaB 00BEKTOB OHOCHEPHI
Ha IpUMEpE MPOTYKTOB
MTUTAHUS, BOJBI U TIOYBHI

VYueOHO-uCCIe0BATEIbCKHUI
MPOEKT B 00J1aCTH
HCCIIeIOBAHUS 00BEKTOB
ounocdepsl.

Bo3MoOKHBIE TEMBI IPOEKTOB:
1. Uccnenosanue coctasa
MUHEpaIbHON BOJBI U
PEKOMEH/IAIIH 110 €€
HCII0JIb30BaHUIO.

2. UccnenoBanue
pa3pyLIAOLIETO JECHCTBUSA
MIPUPOTHOM BOJIBI Ha
CTPOUTEIIbHBIE MaTEPHUAIbI.
3. CocraBiieHHE NPOEKTA
[[BETHUKA/Oropoja/caua B
3aBHCHMOCTH OT COCTaBa
MIPOAHAIM3UPOBAHHBIX TIOYB.
4. CocraByieHHE
cOaJTaHCUPOBAHHOT'O MEHIO Ha
JIeHb (HEJIENI0) B 3aBUCUMOCTH
OT COJEPKAHMS XUMHYECKUX
MaKpO ¥ MUKPOJJICMEHTOB B
MPOJIYKTaX MUTAHUS.

5. MccnenoBaHue KauecTBa
MMATHLEBOM BOJIBI.

6. UccrnenoBanue npod
BOJIOITPOBOJAHOM BOJBI HA
MpEeAMET YCTpaHEHUs
’KECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBEHHOM
JIeSITeIIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HccaenoBanue u
XUMHYECKHHI
aHaJIN3 00bEKTOB
TexHochepbl

HNurepnperupoBarth
XHMHYECKHe Npouecchbl U
SIBJICHUSA B TexHOcpepe

Y4eOHo-uccIe10BATEILCKUH
NPOEKT (¢ yueTrom Oyayuiei
npogeccuoHaIbLHOI
AeSITeIbHOCTH)
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Monayas / Paznen

Ne  Tema Pe3yabTaT 00yuyeHus OueHovHbIe MEPONIPUATHS OK

9.2.1|OcHoBBI Boimonusate nonuenii ukn | 1. Jlaboparopnas pabora OK 01
nabopaTtopHoit AKCIIEPUMEHTAIILHOTO «OcHOBBI 1a00paTOPHOI
MPaKTUKHU B HCCIIEA0BaHUS C MIPAKTUKI.
npodeccuoHabH  |COOIIOICHUEM TTPABUIT 2. TunoBble pacyeThl MO
BIX JJaOOpaTopHsX |06e30IacHOro OOpalleHus ¢ |TeMaTHKE SKCIIEPUMEHTA.

BELIECTBAMH U 3. 3aaun Ha BBIUKCIICHHE
1a00paTOPHBIM CpE/IHEro 3HaYeHUs
o0opyaoBaHHEM AKCIIEPUMEHTAJIbHBIX IaHHBIX,
MOTPEUTHOCTH.
4. IlpeacraBieHue pe3yabTaTOB
JKCIIEPUMEHTA B Pa3JINYHON
dbopwme (Tabnuia, rpaduk,
OTYET, JOKJIa/, IPE3CHTALINS).

9.2.2 | XuMH4YeCKun Uccnenosats xumuueckuid |1. 3agaun Ha onpenesieHUe OK 01
aHaiu3 mpoo COCTaB MPOO TEXHUYECKOW |METaJIOB, HEOPTaHMIECKHIX OK 02
TEXHUUYECKOU BOJbI AHUOHOB M OPTaHUYECKUX OK 07
BOJIBI BEILIECTB B TEXHUYECKON BOJIE

Pa3HOTr0 Ha3HAYCHUA.

2. [IpakTUKO-OpUEHTUPOBAHHbIE

TEOPETHYCCKHUE 3a]aHUs Ha
COCTaB BOJBI U CITOCOOBI
BBIPOKCHHS KOHIICHTPAIMH 1
IepecyeT KOHLEHTpauui (c

HCIIOJIb30BAHUEM HOPMATUBHBIX

JIOKYMEHTOB).
3. 3aganne « XUMHYECKUH

COCTaB TEXHUYECKOM BOJIBI, THII

BOJBI U CITOCOOBI €€
IIPUMEHEHUSD (C

HCIOJIb30OBAHUEM HOPMATHBHBIX

JIOKYMEHTOB).

4. JTaboparopHas paboTa (Ha
BBIOOD):

— Onpenenenne XJI0puI0B
METOZOM THUTPOBAHUS B
TEXHUYECKOM BOJIE;

— OrnpezieneHne )XeCTKOCTH
TE€XHUYECKOH BOJBI METOJIOM
TUTPOBAHHS.
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Mopnyas / Pa3nea

Ne  Tema Pe3yabTaT 00yuyeHus OueHovHbIe MEPONIPUATHS OK
9.2.3 | Xumunueckuii Hccnenosats cogepxanue |1. Tect no teme «Xumuueckuii |OK 01
KOHTPOJIb YTJIEKUCIIOrO ra3a B Bo3ayXxe (cocTaB atMocdepHoro Bozayxa |OK 02
KadecTBa BO3/yXa 1 BO3/lyXa pabouei 30HbD. OK 07
2. ITpakTUKO-OpUEHTUPOBAHHbBIC
3a/laHMsl HA XUMUYECKHUM aHau3
cocTaBa BO3/yXa.
3. JlabopatopHas paborta
«OrmpeneneHue coaepK aHus
YIJIEKUCIIOro ra3a B BO3AYXE
MOMEILIEHUs IKCIIpecc-
METOJIOM.

9.2.4 | Xumudeckuit Uccnenoatsh mpoObI 1. IIpaktuko-opuentupoBanusie (OK 01
aHaiu3 mpoo MATEpHAJIIOB CTPOUTENBHO- |3aJJaHHS IO XUMUYECKOMY OK 02
MaTepuajioB pecTaBpalliOHHOMN aHalM3y npod MaTepualioB OK 07
CTPOUTENILHO- NESATENIbHOCTH U JU3aliHa  |CTPOUTEIbHO-PECTaBPAL[MOHHOM
pecTaBpalluOHHON JESITEIbHOCTH U TU3aiiHa.
JESATSIILHOCTH U 2. JlaboparopHas paboTa (Ha
JU3aiftHa BBIOOD):

— N3roroBnenue kpacok
(mMo60p MUTMEHTOB U
CBS3BIBAIOIMX BEILIECTB);

— HccnenoBanne cBOMCTB
BSDKYIIUX BEIIECTB HAa MPUMEPE
THIICA.

9.2.5 |UccnenoBanue UccnenoBath xuMudeckuit | YueOHO-HCCIEA0BATEIbCKUN OK 01
00BEKTOB cocTaB 00BEKTOB IIPOEKT B 00JacTu OK 02
TexHOchepsbl TexHoc(epsl Ha IpUMepe  |UccieloBaHus 00BEKTOB OK 04

TEXHUYECKOM BOJBI U TEeXHOC(hEPHI. OK 07

MAaTepHUaIOB CTPOUTEIBHO-
pecTaBpalOHHON
JIEATEIIbHOCTH U Ju3aiiHa

Bo3moxHbBIE TEMBI TIPOEKTOB:

1. Kontpons kagyecTBa
TEXHHUYECKOH BOJIbI pa3HBIX
BUJIOB B COOTBETCTBHH C
metrogukamu o 'OCT.

2. Co3nianue 1eKopaTUBHON
HMITYKAaTypKH.

3. [TurMeHThI B H3ICTUAX U3
CTEKJIA.

4. UccnenoBanue
pa3pyuIaroniero 1eHCTBUS BOIbI
Ha CTPOMTEILHBIC MATECPHUAIBI.
5. OneHKa cOCTOSTHUS BO3/AyXa
paboueit 30HbI CTIEITUATICTA
(TexHomora, CTpOUTENS | T.II., C
y4eToM 00J1acTH
npodeccHoHaNBHOMI
JIeTeTLHOCTH) B COOTBETCTBHH
C HOPMATHUBHBIMU
JIOKyMEHTaMH.
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