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PabGouass mporpamma y4eOHOW HMUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C
TpeOOBaHUSAMU:

-eepanbHOTO TOCYIAapCTBEHHOIO 00pa3oBaTENbHOIO CTAaHJApTa CPEAHEro OOIIero
obpazoBanus (nanee ®I'OC COO), yrBep:KACHHOTO MPHUKa30M MUHHCTEPCTBA 0Opa30BaHUS H
Hayku Poccuiickoit @enepaunn ot 17.05.2012 1. Ne 413 (c u3MEHEHUSIMU U JJOTIOJIHEHUSAMU );

-enepanbHOTO  TOCYIApCTBEHHOTO  CTaHAapTa  CpemHero  npodecCHOHAIBHOTO
obOpazoBanus (manee — ®I'OC CIIO) mo cnemmansHOocTH 21.02.02 Bypenune HedTsIHBIX U
ra3oBbIX CKBaXXUH, YTBEP)KJIECHHOIO IIpuKa3oM MuHucTepcTBa npocBemennus Poccuiickoi
deneparmu Ne 836 ot 15 centsiops 2022 1.5

- pabouelt porpamMMmbl BocnuTanus 1o crenuanbHocty 21.02.02 bypenne HedTAHBIX U
ra30BbIX CKBaYKUH.

Paccmotpena u onobpena Ha 3acenanuu [MIIK xumudeckux TexHonoruit mpotokon Ne 7
ot 15.03.2024 1.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITIPOTPAMMBI YYEBFHOM
JUCHUIIVIMHBI «XUMMU S

1.1. MecTo  JMCHUIUIMHBI B  CTPYKTYpe  OCHOBHOH  mpodeccMOHAIbHOI
o0pa3oBaTe/IbHOM NPOrPaMMBbI

VYuebHas JUCLIUIUIMHA «Xumus» ABJIACTCS 00s3aTenbHOM YacCTbIO
0011e00pa30BaTeNbHOTO IMKJIA 00pa3oBaTeabHON mporpammsl B cootBercTBUE ¢ PI'OC CIIO
no cnerranbHocTH 21.02.02 Bypenne HeTSIHBIX U Ta30BBIX CKBAYKUH.

1.2. HeJ'lI/I U IVIAHUPYEMbIE PE3YJ/IbTATbl OCBOCHUA TUCHUITIJIUHBI

1.2.1. lleau u 32124 AU CHUIJIMHBI

DopMHUPOBAHHE Y CTYAEHTOB XUMUYECKOW COCTABIISIIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa KaK OCHOBBI MPUHATHS PEHICHUH B >KU3HEHHBIX W MPOU3BOJACTBEHHBIX CHUTYyalUAX,
OTBETCTBEHHOI'O TIOBEJICHHUSI B IPUPOJIHON Cpeie.

3agayu QM CHUIIMHBI:

1) chopmupoBaTh MOHUMAHNUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOIECCOB H
SIBICHUM B OKpYXKalollel cpeae, NEIOCTHOM HaydHOW KapTUHBI MHUpPa, B3aUMOCBSI3H U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJUTH pacyeThl MO XUMHYECKUM (opMylaM U YpaBHEHUSM
XMMHUYECKUX peakiuii, IUIaHHUpOBaTb M HHTEPIPETHPOBATh PE3YIbTAThl XUMHYECKHUX
AKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKUA MPOBEICHUS XUMUYECKUX SKCIIEPUMEHTAIBHBIX MCCIIEIOBAHUMA
c coOmoeHueM TMpaBuil 0e30mMacHOro oOpalieHus ¢ BellecTBaMU M J1a0OpPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHUS aHAIU3UPOBATh, OLICHUBATH, IPOBEPATHh HA JOCTOBEPHOCTH U 0000111aTh
MH(OPMALIMIO XUMHUYECKOTO XapaKTepa U3 pa3Iu4YHbIX HCTOUYHUKOB;

5) cdopmupoBaTh yMEHHSI MPOTHO3UPOBATH IMOCIEACTBUS CBOCH MAEATEIBbHOCTH H
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MTPOLIECCOB;

6) cdopMupoBaTh MOHHUMAHHME 3HAYUMOCTU JIOCTHIKCHUH XUMUYECKOM HayKu H
TEXHOJIOTUH JJIs1 pa3BUTHSI COIIMAILHOM U MTPOU3BOJCTBEHHOM cep.

1.2.2. [lnanupyembie pe3yabTaThbl 0CBOCHHUS Y4eOHOI AUCIUIIIMHBI



Koa u IInanupyemble pe3yJibTaTbl OCBOCHHS M CIHIIIHHBI

HAaHMeHOBaHHe

¢dopmupyembIx Oo6uue JAucuunjnHapHbIe

KOMITeTeH I M
OK 01. Bsibupars | B yacTu Tpy0BOro BOCHIUTAHUS - BJAJETh CUCTEMOM XMMMUYECKMX 3HAaHUM, KOTOpas BKJIIOYAET:
CocoObl  pelIeHHs | - TOTOBHOCTh K TPYAY, OCO3HAHWE LIEHHOCTH MAacCTEpPCTBA, | OCHOBOIIOJIATAIONINE TIOHATHS (XMMHUYECKHH JJIEMEHT, aTOM,
3aja4 TPYAOIIOOHE; 3JICKTPOHHAsi 000JI04Ka aToma, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIH
npodeccruoHalIbHON - TOTOBHOCTbh K AKTUBHOMW JIEATEIBbHOCTH TEXHOJIOIMYECKON M | aTOMOB, VIOH, MOJIEKYJIa, BAJICHTHOCTB,
NEeSATENbHOCTH COLIMAJIbHOW HAampaBJI€HHOCTH, CIOCOOHOCTh WHUIUUPOBATH, | JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMUYEcKas
MIPUMEHUTENIHEHO K | [UJaHUpOBaTh M  CAMOCTOSITEJIBHO  BBINOJIHATH  TaKylo | CBSA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBI 00beM, YriaepoaHbIi
pa3INYHbBIM NEeSATENbHOCTB; ckeler, (yHKUMOHAIbHAs TIpyINNa, paauKall, H30MepHs,
KOHTEKCTaM - UHTEpeC K pa3IMuHbiM cdepaM NpoPecCUOHATbHON | U30MEpPbI, TOMOJIOTMUYECKUN psJl, TOMOJIOTH, YIJIEBOJOPOIbI,

NESITENHHOCTH,
OBJageHue yuyeOHbIMU

NMOo3HaABaATECJIbHbIMH HeﬁCTBHHMH:

YHHBepPCAJbHbIMU

a) 0a30BbIe JIOTHYeCKHe AeHCTBUA .

- CaMOCTOATENIbHO (OPMYIHPOBATh M  aKTYaJIM3UPOBATH
po0iieMy, paccMaTpUBAaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WA OCHOBAHUS JIJIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- ONpENeNsATh TN JCATEIILHOCTH, 3a/IaBaTh IapaMeTpbl U
KPUTEPHUH UX TOCTHIKCHUS;

- BBISIBJIATH

3aKOHOMCPHOCTHU u IIPOTUBOPCYUYHA B

pacCMaTpUBACMBIX ABJICHUAX,

-  BHOCHUTb KOPPCKTUBBI B JCATCIIbBHOCTb, OLICHHBATbH
COOTBCTCTBUC  PE3YJILTATOB OCIIAM, OLCHHBATL  PUCKU
MOCJIEeACTBUN ACATCIBHOCTH

- Ppa3BHUBATHb KpC€aTUBHOC  MBIINUJICHUEC IIpU  PCHICHHUU

JKU3HCHHBIX ITPO oem

KUACIIOPOA- ¥ a30TCOJAEpIKAlINe COCTUHECHUsS, OMOJOTHYECKH
aKTHBHBIC BemiecTBa (yrJIeBOABI, KHUPHI, OCIKH), MOHOMED,
MOJIMMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COCIIMHEHUS, KPUCTAJUIMYECKash peIIeTKa, THITbI XUMHUYECKUX
peaknuii  (OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIE,

SHIOTEPMHUYECKUE, pEaKIMH HOHHOTO OOMEHa),
AJIEKTPOJIHTHI, HEBJICKTPOJIUTHI, AIIEKTPOJIUTUIECKAS
BOCCTAHOBUTEIIb,  CKOPOCTh
XHUMHAYECKON peaKkIi, XHMUYECKOE PaBHOBECHE), TEOPUU U

9K30- |

pactBop,
JCCOIMAIINS,  OKHUCIUTEIIb,
3aKOHBI (TEOPHUsi XMMUYECKOTO CTPOCHHS OPTaHMYECKUX BEIICCTB
AM. ByrnepoBa, Teopus AJIEKTPOJIMTUYCCKON JUCCOIUAIINH,
nepuoanveckuii 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHUSs
Macchl),
dakTonornuecKre CBEJICHHs O CBOMCTBAX, COCTaBe, MOJIYYCHUU U

0e30MacHOM HMCIOJIb30BAaHUN BaKHEHIIINX HCOPraHNYCCKUX H
OpraHn4YCeCKUX BCIICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIIBHOCTHU

3aKOHOMCPHOCTH, CUMBOJIMUECKUN  SI3BIK XHUMMHU,

YCJIO0BCKaA,




0) 0a30BBIE HCCJIEA0BATEIbCKHE AeHCTBHS:

- BIQJETh HaBbIKAMH  y4eOHO-HCCIIEOBATENBLCKON U
IIPOEKTHOM /I€ATEIbHOCTH, HABBIKAMU pa3peleHus Npooiem;

- BBISIBIISITD IIPUYMHHO-CIICCTBEHHBIE CBA3U u
aKTyaJIM3UpOBAaTh 3aJady, BBIJABUIATh I'MIIOTE3Yy €€ PELICHUs,
HaxOJWUThb  apryMEHTbl  JJI1  J0Ka3aTelIbcTBAa  CBOUX
YTBEPKACHHM, 3a71aBaTh [TapaMeTPbl U KPUTEPUU PELICHNUS;

- AHAIM3HMPOBATH IIOJIYYCHHBIE B XOJE pEIICHUS 3aJa4d
pe3ynbTaThl, KPUTUYECKH OLEHUBATh HX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

- yMETh MIO3HABATEIIBHYI0 U

IMPAKTUYCCKYIO obnactu KHUBHEACATCIBHOCTHU,

HepeHOCI/ITB 3HAHUA B
- YMGTB I/IHTerI/IpOBaTI) 3HAHUS U3 pa3HI)IX HpeJIMeTHBIX
oOacrei;

- BBIIBHIaTh HOBBIE HJIEH,
MTOJIXOJIbI M PEIICHUS;

- CITOCOOHOCTH MX MCITOJIL30BaHUS B IIO3HABATEILHON U

npeajiaratb OPUTHHAJIBHBIC

COHI/IaJ'IBHOI\/'I IIPaKTHUKE

- YMETb BBIABIIATH XapaKTEpPHbIC IIPU3HAKK U B3aUMOCBSI3b
U3YYCHHBIX IIOHATUHM, IPUMEHATH COOTBETCTBYIOLIME ITOHATHUSA
IIPU ONMCAaHUM CTPOCHHUSIT M CBOWCTB HEOPraHUYECKHX W
U HUX [pEeBpallCHUN; BBIABIATH

OpraHn4eCKux BCHICCTB

B3alMOCB3b XUMHNYCCKHUX 3HAaHUHU C IIOHATUAMHA n
MNpEaACTABIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMCTh UCIOJb30BaATh HAMMCHOBAHWA XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ
MEKIYHAPOJHOTO COI03a TEOPETUUYECKON U MPUKIATHOW XUMUHU
N TPHUBHUAJIBHBIC HAa3BaAHUA BaXXHEHUIITIX BCIICCTB (3TI/IJ’I€H,
tdenon, dopmanbaerun, yKCycHas

KHCJIOTA, TJIMLIWH, YrapHbIM Tra3, YIJIEKUCIBIM Ta3, aMMHAaK,

aleTUJICH, TJIUIEPHH,
rameHas W3BECTb,

APYTHX),
OpraHn4eCKux BCIICCTB,

HEramecHass HW3BECTb,

(hopMyIbI
YpaBHEHHS XUMHYECKUX PEaKIIHi,

IUThEBAs CcoJa U
COCTaBJIATh HEOPTaHUYECKHX U
OOBSACHATH X CMBICIT; TOATBEPKAATh XapaKTEPHbIE XUMUYECKIE
CBOMCTBa BEIECTB COOTBETCTBYIOUIUMH 3KCIIEPUMEHTAMH U
3alMCAMHU YPAaBHEHUN XUMUYECKUX PEaKIUi;

- yMeTb  yCTaHaBIUBAaTh
HEOPraHMYECKUX U OPraHMYeCKHX BELIECTB K OIpeIeIeHHbIM

IMPUHAJJIC)KHOCTD HN3Y4YCHHBIX
KJIaCCaM M IrpyIiliamM COGHHHGHHﬁ, XapaKTEpHU30BaTh NX COCTaB U
BayKHEHIIIIE CBOﬁCTBa; ONpCAC/IATh BUABI XUMHUUYCCKHUX CBsA3eH
(KOBaﬂeHTHaH, HOHHAasA, MCTATINYCCKasd, BOI[OpOI[HaH), THIIbI
KPpUCTAJUIMYCCKUX  PCIICTOK BCIICCTB, KJ'IaCCI/I(I)I/IL[I/IpOBaTB
XUMHUYCCKUEC PCAKIINHU,

- C(i)OpMI/IpOBaTL MNpCACTABJICHHUA: O MATCpUAIIbBHOM CIAUHCTBC
MHpa, 3dKOHOMEPHOCTAX U IIO3HABACMOCTH SIBIICHUI Ipupoabl; O
MCCTC U 3HAYCHHUU XUMUHU B CUCTEMEC C€CTCCTBCHHLIX HAYK U €€
poJin B oOecrieueHNN YCTOI\/'ILII/IBOFO Pa3BUTHA YCIOBCYCCTBA: B

peuicHun HpO6J’I€M 3KOJ'IOI"PI“I€CKOI>1, BHCPFCTI/I‘-ICCKOI\/’I U IHIIEBOM




0€301IaCHOCTH, B PAa3BUTUU MEAWIUHBI, CO3JaHUHM HOBBIX
MaTepHaioB, HOBBIX MCTOYHHKOB OJHEPTUU, B OOECICUeHUH
palMOHAIFHOTO  MPHPOJOIOIB30BAaHUA, B  (HOPMUPOBAHUH
MHUpPOBO33PEHUSI W OOWEH KyJIbTypbl YEIOBEKa, a TakkKe
HKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
Y IIPUPOIHOM Cpene;

- BIIQJIETh CHCTEMOW XMMHUYECKHUX 3HAHWUH, KOTOpas BKJIFOYACT:
OCHOBONOJIATalOIIME TOHATUS (JOMOJHUTEIBHO K CHCTEME
HNOHATHM  0a30BOTO  YPOBHSI) - H30TOMbBI, OCHOBHOE U
BO30YXKJEHHOE COCTOSIHUE aToMma, TUOpuAM3alUs aTOMHBIX
opOuTtaneit, xumuueckas cBsa3b ("0 " wm "", KpaTHBIE CBA3M),
MOJISIpHAsi KOHIIEHTpAIMs, CTPYKTypHas (opMmyia, H30MEpHs
(cTpykTypHasi, reoMerpuueckas (LUC-TPAHC-MU30MEpHs), THUIIbI
XUMHAYECKHX peaKkiuii (roMo- M TeTepOTeHHBIC, OOpaTUMbIE H
HEOOpaTUMbIE), pacTBOPHI (MCTUHHBIC, TUCIIEPCHBIE CHUCTEMBI),
KPUCTAUIOTU/PAThl, CTENEHb  JAUCCOLMAIMM,  3JEKTPOJIU3,
KpEKHHT, PU(GOPMHUHT); TEOPHH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHHUSA, JIEKAIlUe B OCHOBE MOHMMAaHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XMUMMUYECKHX  SIBJICHHH,
COBPEMEHHbIE IPEJCTABICHUsI O CTPOEHUM BELIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM U  HAJAMOJIEKYJSIPHOM  YPOBHSX;
OpPEJCTaBICHUs O  MeXaHu3MaX XHUMHUYECKMX  peakUui,
TEPMOJAMHAMHUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTSIX HX
OPOTEKaHMUs, O XUMHMYECKOM pPAaBHOBECHM, JHCIIEPCHBIX
cucreMax, (pakToJOrHuyeckue CBEJICHHsI O CBOWCTBAX, COCTaBe,
NOJy4eHUH W Oe30MacHOM  HCIOJb30BAaHMM  BaXKHEMIIMX
HEOPraHMYeCKUX M OPraHMYeCKHUX BEIIeCTB B OBITY W
NPAaKTUYECKOM JIeITEeNbHOCTH 4YeNIOBEKa; OOIMX HayYHBIX
OPUHIUIAX  XUMHUYECKOro  MpPOU3BOJACTBAa (HAa  mpumepe




IPOU3BOJCTBA CEPHOM  KHUCIOTHI, aMMHaKa, METAHOJIA,
nepepaboTku HeTH);

- YMETh NPOBOJIUTH pACUYEThl MO XUMHUYECKUM (GopMylaM |
YpaBHEHHSAM XHUMHUYECKHX pPEAKIUHA C  HCHOJH30BAHUEM
¢usznueckux BeIMYUH (Macchl, oObeMa ra3oB, KOJIMYECTBA
BELIECTBA), XapaKTEPU3YIOLIUX BELIECTBA C KOJIWYECTBEHHOU
CTOPOHBI: PAcyeTbl IO HAXO0XKACHUIO XUMHYECKOH (QopMyIibl
BEIIIECTBA; pacueTbl Macchl (00BbeMa, KOJWYECTBA BEIIECTBA)
NPOJYKTa peakluu, €ClIi OJIHO M3 UCXOJHBIX BELIECTB JAHO B
BHJIE  pacTBOpa C  OIpPEACIICHHOM  MAacCOBOM  JI0JIeH
pPacCTBOPEHHOTO BEMIECTBA WM JIaHO B U30BITKE (MMeEeT
MPUMECH); PacyeTbl MAaccOBOM WJIM OOBEMHOW JOJU BBIXOJA
MPOJIYKTa PEaKIMH; pPacueThl TEemiIoBoro 3¢d¢eKra peakiui,
00BEMHBIX OTHOILIEHUH Ia30B;

- YMeTh BBISBISATh XapaKTEpHbIE MPHU3HAKK U B3aUMOCBSI3b
W3YYEHHBIX TMOHATUH, MPUMEHATH COOTBETCTBYIOIINE MOHATHUS
IpU ONHUCAaHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OpraHMYeCKUX BEIIECTB M WX MPEBpALICHUN; BbBIABIATH
B3aMMOCBSI3b ~ XMMHUYECKUX 3HAHUW C  TOHATUSMU U
MPEJICTABICHUSMH JIPYTUX MPEIMETOB Jjs 0ojiee OCO3HAHHOTO
MOHUMAaHUSI U OOBSICHEHHS CYIIIHOCTH MAaTEepPHAIbHOTO €IMHCTBA
MHUpa; MCMHOJb30BaTh CUCTEMHBIC XHMHUYECKHE 3HAHUS s
OOBSICHEHUSI W  TNPOTHO3UPOBAHUS  SBICHUHM, HMEIOIIHUX
€CTECTBEHHOHAYYHYIO IPUPOIY;

-yMETh HCII0JIb30BaTh HAMMEHOBAHUS XMMHYECKUX COCIUHEHUN
MEXIYHAPOJAHOIO COK03a TEOPETHUUECKON M MPUKIATHOW XUMUU
U TPUBHAJIbHbIE Ha3BaHMS BEILLECTB, OTHOCIIIUXCSA K U3yYECHHBIM
KJaccaM OpraHM4ecKMX W HEOPraHMYeCKHUX COEJUHEHUH;
UCMOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIi COCTaBJICHUS




dopMyn  HEOpPraHMYECKMX  BEIIECTB, MOJIEKYJSIPDHBIX |
CTPYKTYPHBIX (pa3BepHYTHIX, COKPAILIEHHBIX M CKEJICTHBIX)
GopMyn OpraHMYECKMX BEIIECTB; COCTaBJISATh YPAaBHEHMUS
XUMHUYECKAX  PpEakIUMd M  pacKpelBaTb HUX  CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIMi  MOCPEACTBOM
COCTaBJICHHUSI DJIEKTPOHHOTO OajlaHca 3THX pPEaKUWd; peakuuit
MOHHOTO OOMEHa IyTeM COCTaBJEHMS MX IMOJHBIX U
COKpAalICHHBIX HOHHBIX YPaBHEHUM; pEakuuil THUIPOJIN3a,
peakuuii KOMILJIEKCOOOpa30BaHUs (Ha pumMepe
TUAPOKCOKOMILJIEKCOB IMHKA M aJIOMHUHMS); TOATBEPXKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIIMMHU JKCIIEPUMEHTAMHU U 3aIMCAMH ypaBHEHHUU
XUMHUYECKUX PEAKIUH;

- yMeTh Kiaccu(puuupoBaTh HEOPraHMYECKUE U OpPraHudecKHe
BEIIECTBA M XMMHMYECKHE PEAKIIMU, CAMOCTOSITEIbHO BBIOMpPATh
OCHOBaHMA M KpPUTEPUM Ul KJIacCU(UKALMKU H3Yy4aeMbIX
XMUMUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTAB U Ba)KHEHILINE
CBOMCTBA BEILECTB, IPUHAMIESKAIUX K ONPEICICHHBIM KJIaccaM
U TIpylnnaM COEIMHEHMH (IIPOCTbIE  BEIECTBA, OKCHUIBI,
TUIPOKCUIBI, COJIM; YTJIE€BOJIOPOJIbl, MPOCTHIE A(PUPHI, CIUPTHL,
(eHoIIbl, aIbJEeTuabl, KeTOHbI, KAPOOHOBBIE KUCIIOTHI, CIOXKHbIE
3GUpBl, KUPBI, YIJIEBOAbI, AMUHBI, AMHHOKHUCIOTBI, OCNIKH);
IPUMEHITh 3HAaHUA O COCTaB€ M CBOMCTBaX BEIIECTB s
JKCIEPUMEHTAJIBHOM  INPOBEPKM  THMIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH  IIPOTEKaHUs XUMHUYECKUX DPEAKIU U
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHHUS;

- YMETh NOATBEPXKJaTh HA KOHKPETHBIX IPUMEpPaAxX XapakTep
3aBHCHMOCTH  PEAKIUOHHOW  CHOCOOHOCTH  OpraHMYEeCKHX
COEJMHEHUHN OT KPaTHOCTH M TuIa KoBajieHTHOU cBszu ("T " u




""), B3aMMHOTI'O BJIMSIHMSI aTOMOB U TPYII aTOMOB B MOJIEKYJax;
a TaKKe OT OCOOEHHOCTEN peanu3aly pa3IMyHbIX MEXaHU3MOB
IIPOTEKAHUs PEaKLUH;

- YMEThb XapaKTepHU30BaTh IEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUM) U MOHOB XMMHYECKHUX
anemeHToB 1 - 4 mepuonoB Ilepmoamnueckoit cucremst [I.M.

MeHJ:[eneeBa N HUX BaJCHTHBIC BO3MOXHOCTH, HCIIOJIE3Yys

nonstust "s", "p", "d-snexkrpoHHsle" opOUTaNIM, SHEPrETUUECKUE
YpPOBHH; OOBSCHATH

XUMHUYECKHUX OJJIEMCHTOB H o6pa3yeme UMHN COGI[I/IHGHI/Iﬁ 1o

3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB

MIEpHOJIaM U IpyMIam;

OK 02.
Hcnonb3oBarh
COBPEMEHHBIE
CpeacTBa MIOKCKa,
aHaymza u
HHTEpPIpETALNH
nHpopMaruu u
nH(pOpMaLMOHHbIE
TEXHOJIOTUU JUIs
BBITIOJIHEHUST  3a/1a4
npodeccruoHaIbHON
JeSITeNIbHOCTH

B 00Js1acTHIIEHHOCTH HAYYHOI'0 IIO3HAHUS:

- c(opMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM M OOILECTBEHHOMN
MIPAKTUKH, Jasore KYJIBTYD,
CIOCOOCTBYIOIIETO CBOEIO  MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEpILEHCTBOBAHUE A3BIKOBOW M YHUTATEIbCKOW KYJIbTYPBI
KaK CpeJCTBAa B3aUMOJAEHCTBHS MEXIY JIIOJbMHU W INO3HAHUSA

OCHOBAHHOT'O Ha
OCO3HAHUIO

MUpA;
- OCO3HAHME IICHHOCTH HAyYHOU AEATEILHOCTH, TOTOBHOCTH
OCYIIIECTBIISATH IPOEKTHYIO u UCCIIEI0BATEIbCKYIO
JeATeIbHOCTh MHIMBHUIYyaJIbHO U B TPYIIIIE;
Osiajnenne YHHUBeEPCAJIbLHBIMA
MO3HABATEJIHLHBIMH /1€l CTBUSMM:

B) padorta ¢ nHpopManmeii:

- BJIAICTh HABBIKAMU TTOJIYYCHU PIH(l)OpMaI_II/II/I N3 HCTOYHHUKOB

Y4eOHBbIMH

Pa3HbIX THUIIOB,
dHaJIN3, CHUCTEMATU3aAllUK0 U HHTCPIPCTALIUIO I/IH(I)OpMaI_[I/II/I

CaMOCTOATCIIBHO  OCYHICCTBJIATH TIOUCK,

- YMCTh IIJIAHUPOBATH W BBITNIOJIHATH XAMHYECKIH SKCIICPUMECHT

(mpeBpallleHHUsT OpPraHUYECKUX BEIIECTB MpPH HarpeBaHUHU,
MOJIydCHUE JTHUJICHA M HM3yYCHHE €ro CBOMCTB, KaueCTBCHHBIC
peakIuu Ha  aJbJCTHJbI, KpaxMmall, VYKCYCHYIO KHCIOTY;
JeHaTypanus OCJKOB TIPH HarpeBaHWH, I[BETHBIC pEaKIUU
OCJIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OIpPEeACIAThH
Cpealy BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIMU Ha CYIbdar-,
KapOOHAT- M XJIOPHJ-aHUOHBI, Ha KAaTHOH aMMOHHMS; peIlaTh
9KCIICPUMEHTAJIbHBIC  3a7aud  I10

"Hemeramnsl") B COOTBETCTBHH C

TemMaM "Metamel" U

mpaBujIaMM  TCXHUKHU
0e30I1aCHOCTH Ipu O6paH_[eHI/II/I C BCIICCTBaAMH U Ha60paTOpHLIM
O60py,Z[OBaHI/I€M; NpeACTaBIATb  PE3YIbTAThI

OKCIICpUMCHTA B (I)opMe 3aI1ucu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX

XHUMHYCCKOT'O

peakuuii W GOpPMYIUpPOBaTH BBIBOJABI Ha OCHOBE 3THX
pE3yJIbTaTOB;
- yMeTb  aHAJIM3HUPOBAaTh  XMMMYECKY0  HMH(OpMAIHIO,

NOJy4aeMyl0 M3 pa3HbIX MHCTOYHMKOB (CpPEICTB MacCOBOM
uHpopMaluu, cetb IHTEepHET U apyrue);
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Pa3NUYHBIX BUJOB U (POPM MPEICTABICHHUS;

- co3gaBaTh TEKCThl B pa3IMYHBIX (opMarax ¢ ydeTom
Ha3HaYeHUs MHPOpMALUU U LEJIEBOW ayIUTOpUH, BbIOMpas
ONTUMAIIbHYIO (POPMY MIPEACTABICHHUS U BU3yaTH3AIINN;

- OIIGHUBATh JOCTOBEPHOCTD, JISTUTUMHOCTh MH(POPMALIH, €€
COOTBETCTBHUE IIPABOBBIM M MOPAJIbHO-3TUYECKHM HOPMaM;

- HCIIOJIb30BAaTh cpencTBa
KOMMYHHKAI[MOHHBIX TEXHOJIOTUN B PEIICHUM KOIHUTUBHBIX,

MH(OPMALMOHHBIX nu

KOMMYHHKATHUBHBIX u OpraHru3allMOHHBIX 3aaa4 C

coOmroeHneM TpeOoBaHuM SPrOHOMUKH, TE€XHUKH
0€301MaCHOCTH, THTHEHBI, PECypcOCOEpeKeHHs], MPaBOBBIX U
ATHUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€301acHOCTH;

- BJIaI€Th HAaBBIKAaMH paCIiO3HaBaHWA 1 3alIUTHI I/IH(i)OpMaI_[I/H/I,

nH(pOpMallMOHHON 6E€30MaCHOCTH JIUYHOCTH;

- BJIaICTb OCHOBHBIMU MCTOJaMU HAYYHOT'O ITO3HAHUA BCUICCTB U
XUMHUYECKUX SIBIICHUH (HAONIO/IeHNE, U3MEPEHHUE, SKCIICPUMEHT,
MOJICIMPOBAHUE);

- YMETh NTpPOBOJIUTH pPAacyeThl MO0 XUMHUYECKUM (QOopMysam H
YpPaBHCHHUAM XUMHUYCCKUX

peakuuii C  UCIOJb30BAHHEM

¢u3MYECKUX  BEIUYMH, XapaKTEpU3YyIOLIMX  BEIIeCTBA C

KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObema (HOpMaJbHbIE

YyCIOBMSI) Ta30B, KOJMYECTBA  BEILECTBA; HCIOJIb30BATh
CHUCTEMHBIE XMMHYECKHE 3HAHUS JUIS NPUHATHS pPEUICHUN B
KOHKPETHBIX JKHU3HEHHBIX CUTYalUsIX, CBSA3aHHBIX C BELIECTBAMHU
U UX IPUMEHEHHEM;

- YMETh

XUMHYECKUN SKCIEpPUMEHT (MOoJlydyeHHe M M3y4YeHHE CBOWCTB

CaMOCTOATCIBHO IJIaHUPOBAaTh n IMPOBOIWTH

HEOPraHUYeCKNX M OPraHMYECKUX BEIIECTB, KAaueCTBCHHBIC
peakuu YIIEBOJOPOIOB Pa3ITMYHBIX KJ1aCCOB 51
KHCIIOPOJICOACPIKAIIIMX ~ OPraHMYECKHX  BEIIECTB, PEIICHHE

SKCIIEPUMEHTAJIbHBIX 33a4 M0 PACIO3HABAHUIO HEOPTraHUYECKIX
Y OPraHMYECKUX BEIIECTB) C COOMIOICHUEM MpaBuil 0€3011aCHOTO
oOpallleHus C BeulecTBaMH U J1aOOPaTOPHBIM 000PYIOBaHUEM,
dbopMynupoBaTh  1ENH MPEIOCTaBIATh B
pa3ianuHoil hopMe pe3yapTaThl IKCIIEPUMEHTA, AHATU3UPOBATH U

HCCIICOOBaHUA,

OLICHUBATh UX JOCTOBEPHOCTD;
- YMETh OCYHIECTBJIAThH LIEJICHANPABICHHbIN IMOUCK XUMHYECKOU
uH(pOpMAallMd B Pa3jIMYHBIX MUCTOYHUKAX (HaydyHas U y4eOHO-
Hay4yHas JHUTepaTypa, CpPeACTBa MacCcOBOM HH(OpMAINH, CETh
WNHTepHeT U Apyrue), KpUTUUECKH aHAJIU3UPOBATh XUMUUYECKYIO
uHpopMalMio, mepepadaThiBaTh €€ W HCIOJBb30BaTh B
COOTBETCTBUU C MOCTaBJICHHON y4eOHO 3a1aueii;

- BJIAJETh CHUCTEMOM 3HAHMM O METOJaxX HAay4YHOTO MO3HAHUSA

11




SABJICHUW MPUPOIBI, UCIIOJIB3YEMBIX B E€CTECTBEHHBIX HAayKax H
YMEHHUSIMH TPUMEHATh 3TH 3HAHUS NPU IKCIEPUMEHTAIBHOM
WCCJIC/IOBAaHUU BEIIECTB W I OOBSICHCHUS XHMHUYECKHX
SABJICHUM, HMEKIINX MECTO B MPUPOJAE MNPAKTUYECKOUN
JIEATEIIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HU;

OK 04. DddexrrBHO

B3aUMO/JEHCTBOBATh U

paboTtatb
KOJUIEKTHBE
KOMaH1e

B
n

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOATEIBHOCTH W
CaMOOTIPEICTICHUIO;

-OBJIaJICHUE HaBBIKAMH y4e0OHO-HUCCIIeIOBATEIBCKOM,
MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;

OBjajieHHe  YHUBEPCAIbHLIMH  KOMMYHUKATHBHBIMHU
JeHCTBUSIMM:

0) coBMeCTHAasl JAeATeJIbHOCTD.

- TIOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOU W
WHIMBUIYATBHOW paOOTHI;

- MPUHUMATh (S 07¢ COBMECTHOM JIeSITeIbHOCTH,
OpPraHu30BbIBaTh W KOOPAMHUPOBATH JICUCTBUS MO €€
JOCTHMKEHHIO: COCTABJISITh IUJIaH JACHCTBUH, pacnpenenarh
pOJIM C Yy4€TOM MHEHUH YYaCTHHKOB OOCYXKIaTh PE3yJIbTaThI
COBMECTHOM pabOoThI;

- KOOPAWHHPOBATH U BBINOJHATH pabOTy B  YCIOBHIX
peanbHOoro, BUPTYaJIbHOIO u KOMOWHHPOBAHHOTO
B3aMMOICHCTBUS;

- OCYUIECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IOBEACHHE B
pa3IMYHBIX  CUTyallUsIX,  MPOSBIATH  TBOPYECTBO U
BOOOpakeHHE, OBITh HHUITUATHBHBIM

Osiaaaenue YHHBEPCAJIbHBIMU peryJIsiTHBHbIMHU
JeliCTBHSIMU:

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- NPUHUMATh MOTHUBBI M APryMEHTBHl JPYrUX JIOACH Mpu

- YMETh IUIAHUPOBATH W BBHITIOJIHATh XUMHUYECKUAN IKCIICPUMEHT
(mpeBpallleHusl OPraHMYEeCKUX BEIMIECTB TIPH  HarpeBaHUH,
MOJY4YeHHE JTHJICHAa M M3YUYEHHE €r0 CBOWCTB, KaueCTBEHHBIC
peaKkiuu Ha aIbJCTHABI, KpaxMmal, YKCYCHYI KHCIOTY;
JeHaTypanus OeJIKOB TIPH HAarpeBaHWM, I[BETHBIE pEaKINU
OCJIKOB; TPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OMPEeNeIsITh
Cpemy BOJHBIX PAaCTBOPOB, KAYECTBEHHBIE PEaKIIUK Ha Cyibdar-,
KapOOHAaT- W XJIOpWUI-aHUOHBI, HA KAaTHOH aMMOHUS; peIIaTh
SKCIEPUMEHTAIbHBIE 3adaud 1o TemaM "Mertamisl" u
"Hemeramnsl") B COOTBETCTBHM C TpaBUJIaMU  TEXHUKH
0€301MacHOCTH MpY OOpaIIeHUH C BEIIECTBAMHU H J1ab0paTOPHBIM
000py/I0BaHUEM; TMPEJCTaBIATh PE3yAbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (JOpMe 3alucu ypaBHEHHI COOTBETCTBYIOIINX
peakiuii ¥ (GopMynupoBaThb BBIBOJABl Ha OCHOBE JTHX
pE3yIbTaTOB;

-yMeTh ~ CaMOCTOSITEIbHO  IUIAHMPOBaThb W MPOBOJUTH
XUMHYECKUN HKCIEPUMEHT (MOJlyueHHEe M HM3y4yeHUE CBOWCTB
HEOPraHMYECKUX U OPraHUYEeCKHUX BEIIECTB, KaueCTBEHHBIE
peaxkiuu YIJIEBOJIOPOOB pa3IMYHBIX KJIaCCOB u
KHUCJIOPOJICOACPKAIIMX ~ OPraHMYEeCKUX  BEIIECTB, pEIICHUE
AKCIIEPUMEHTATBHBIX 33/1a4 10 PACIO3HABAHUIO HEOPraHMIEeCKUX
Y OPraHMYECKUX BEIIECTB) C COONIOIEHUEM MpaBuil 0€30TaCHOTO
oOpallleHus C BellecTBaMH W JaOOPaTOpPHBIM 000PYIOBaHUEM,
dbopMynupoBaTh IENM  HUCCIEIOBAHMs, MPEIOCTABIATH B
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aHaJIU3€ PE3YJILTATOB IEATEIBHOCTH;

- IPU3HABATh CBOE MIPABO M MPABO JPYTUX JIO/IEH HA OMINOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIHH JPYroro
YEJI0BEKA;

pa3auaHO# opMe pe3yabTaThl IKCIIEPUMEHTA, AHATU3UPOBATH U
OLIEHUBATH UX JTOCTOBEPHOCTD;

OK 07.
ConeiicTBOBATH
COXpaHEHHIO
OKpY)KaloLEel Cpebl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUS 00
W3MCHCHHH KJIMMATa,
TIPUHITAITBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3¢ hexTUBHO
JNEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaIUIX

B 00;1acTHIKO0/10rN4€CKOT0 BOCTIUTAHMSA

- chopMHUPOBAHHOCTH IKOJIOTHYECKON KYIbTYpPbI, TOHUMaHUE
BIUSHUS  COLMAJIbHO-DKOHOMHYECKMX  IPOLIECCOB  Ha
COCTOSIHME TPHUPOJHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
100aTbHOTO XapaKTepa IKOJIOTHUYECKUX MPOoOIeMm;

- IJIJAHUPOBAHUE U OCYILECTBICHUE JICHCTBUNA B OKPYKAIOIIECH
cpele Ha OCHOBE 3HAHHA IeJIed YCTOMYMBOTO PpPa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE JICVCTBUH,
OKpYKalolllel cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPUATHBIE IKOJIOTUUECKUE

MOCJIEACTBUSL TTPEANPUHUMAECMBIX JCUCTBUH, MPEIOTBPAIIATh

HCIIPpUATHEC MIPUHOCAIINX Bpea

UX;

- paCcIupCHUC OIIbITa JACATCIIBHOCTH 9KOJOTHYECKOH
HAIIpaBJICHHOCTH,
- OBJIaACHUC HaBbIKaMM yLIe6HO'I/ICCJ'Ie,Z[OBaTeJ'IBCKOI7[,

HpOGKTHOﬁ H COIMaJIbHOM JACATCIIBHOCTH,

- chopMUPOBATh MPEACTABICHUS: O XUMUYECKON COCTABIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHUU B MO3HAHHUU
SIBJICHUN TIPUPOJIBI, B (DOPMUPOBAHUHM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOM

JUIE ~ pelIeHWs] TMPaKTHYECKMX  3a7a4 W DKOJOTHYECKH
000CHOBAaHHOTO OTHOLIEHHUS! K CBOEMY 3/I0POBbIO U NPUPOIHOMN
cpene;

- yMeThb cOOJIOAATh IMpaBUJIa IKOJIOTUYECKH 11e1eco00pa3zHoro
MOBEJCHNUS B OBITY M TPYIOBOM JEATENBHOCTH B IENAX
COXPAHEHHUsS CBOErO0 3JI0POBbS M OKpYXKAlOLIEH MPUPOAHOMN
OIIaCHOCTH BO3JEHUCTBUI Ha
BEIIECTB,

Cpelbl;  YYUTHIBAThH KUBBIE
OpraHu3Mbl  OMNpPEJIEICHHBIX
MoKa3aresisi NpeeIbHOM JOMYCTUMON KOHIIEHTPALINH;

AHAJIIM3UPOBaTb M OLCHHUBATHL C

MOHUMAs  CMBICI
- yMeThb MPOTHO3UPOBATh,
MO3UIUN KOJOTUYECKONW 0Oe30MacHOCTH MOCIEICTBUS OBITOBON
U TPOU3BOJICTBEHHON JESATENbHOCTH YEJOBEKa, CBA3AHHON C
nepepaboTKON BEUIECTB; UCMOIb30BaTh MOJyYCHHbIC 3HAHUS AJIs
OPUHIATHS TPAMOTHBIX pEIIeHHH MpodiIeM B CHTyalUsX,
CBSI3aHHBIX C XUMHEI;

- yYMeThb OCO3HaBaTh OINACHOCTb BO3JCHCTBHUA HA JKHUBbHIC

OpraHnu3Mbl OIIPCACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI
IIoKa3aTeid HpeI[CHBHOﬁ a0 HYCTHMOﬁ KOHOCHTpanuu, U
IOACHATD Ha npuMepax CITOCOOBI YMCHBIICHUA 151

NpeaoTBpaliCHUA HX BpPCAHOIO BO3JICHCTBUSA Ha OpraHusm
YCJI0BCKa.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUILIVHBI «XUMU»

2.1. O0beM JUCHUILUINHBI U BU/bI y4eOHOH padoThl

Bua yueOHo# paGoThl

O0BeM B yacax

O6bem 00pazoBaTeIbHON TPOTrPaMMBI 144

B T.4.

TEOPETHUYECKOE 00yIeHNE 58

MPAKTUIECKHUE 3aHATHS 46

abopaTOpHBIC 3aAHITHUS 28

CamocTrosTenpHas padoTa 6
[MpomexyrouHast aTTecTanus B Gopme 3K3amMeHa 6
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

Oo0nbe
HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U podecCHOHATBHO-OPHEHTHPOBAHHOE), ®opmupyemble
M
pa3iesioB U TeM JIa0opaTOpHbIE U MPAKTHYeCKUEe 3aHATHUS KOMIIeTeHIIH U
4acos
1 2 4
Pa3nes 1. OcHOBHBIE CTPOEHMS BellleCcTBa 8
Tema 1.1. OcHOBHoOE coep:KaHue 6 OK 01
CrpoeHne aToMOB Teopernueckoe o0yueHue 4
XUMHNYECKUX
CoBpemMeHHasi MOJENb CTPOEHUS aToMa. OJIEKTpOHHas KoHgurypamus aroma. Kiaccugukanus
3JIEMEHTOB U MpUpOa
. XAMHUYECKHX 3JIEMEHTOB (S-, P-, O-dmeMeHThl). BalieHTHBIE 3J€KTpOHBI. BajleHTHOCTh. DIEKTpOHHAS
XUMHNYECKOHU CBA3U o
MpUPO/a XUMHYECKOU CBSI3U. DJIEKTpOOTpHUIaTeNbHOCTh. KoBaleHTHas CBs3b, €€ Pa3HOBUAHOCTH U 4
MEXaHU3MBbl 00pazoBaHus (OOMEHHBIN U JJOHOPHO-aKIEeNTOPHbIN). oHHas cBs3b. MeTainueckas CBSI3b.
Bonoponnas cBsa3p. MexmonekynsapHble B3auMoJieicTBUSA. MI30Tonbl, OCHOBHOE U BO30YKIEHHOE
COCTOSIHME aTOMa, THOpUIU3AINSI aTOMHBIX OpOUTasei.
IIpakTHYecKkoe 3aHsATHE 2
[IpakTuueckoe 3aHsTHE
Pemenne mpakTHueckux 3aJaHUN Ha COCTaBIIEHHE JJIEKTPOHHO-Tpaduueckux Gopmyn sneMeHToB 14 2
MIEPUOJOB.
Tema 1.2. OcHOBHOE co/lep:KaHue 2 OK 01
Ilepnomuaecknii 3akoH | Teoperndeckoe odyueHne OK 02
1 Tabnuua IpakTUYecKoe 3aHATHE 2
J.M.MenneneeBa
[IpakTruueckoe 3aHsTHE
1.Ilepuonnueckas cuctema xumudeckux odnemeHtoB JI.M. MenneneeBa. ®usnueckuid CMBbICT
[lepuoanueckoro 3akoHa [[.M1. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHYECKHX
JJIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U CJIOXKHBIX BELIECTB B COOTBETCTBHHM C IOJIO)KEHHUEM 2
XUMUYECKOro 3ieMeHTa B Ilepuonnmueckoid cucreme. MHMpPOBO33pEHUECKOE U HAyyHOE 3HAUYCHHE
Ilepuomnueckoro 3axkona .M. Menneneesa. Ilporno3er .M. MenneneeBa. OTKpbITHE HOBBIX
XMUMHMUYECKUX JIEMEHTOB.
Paspnen 2. Xumuveckne peakuumn 10
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Tema 2.1. Tumsr OCHOBHOe CoJIepKaHHe OK 01
XMMHYECKUX PEaKIMH Teoperudeckoe o0yueHue
Knaccudpukanmuss w TUOBI XUMHYECKHX pEAaKIUA C ydacTHEM HEOPraHWYEeCKHX  BEIICCTB.
KonuuectBennbie oTHOMIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHU U PACUYETHI IO
YPaBHEHUSIM XUMHUYECKMX peakuuid. Monb Kak elIMHHLa KOJMYecTBa BellecTBa. MouisgipHas Macca.
3aKOoHBI COXPAHEHHUs MAacChl M 3HEpruu. 3akoH ABorajapo. MosspHblii 00beM ra3oB. OTHOCHUTEIbHAS
IJIOTHOCTH ra30B.
Peakuun  KoMIuiekcooOpa3oBaHHMS € y4acTUEM  HEOPraHMYECKUMX  BELIECTB (Ha  IpuUMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS).
IIpakTnueckoe 3ansiTHE
[IpakTrueckoe 3aHsATHE
1.CocraBiieHne ypaBHEHHH pEaKIUi COCIWHEHHWs, DPA3JIO0KEHHUS, 3aMeIICHHs, OOMeHa. YpaBHEHUSA
peaxiuii TopeHusl, HOHHOTO 0OMeHa, OKUCIIEHUS-BOCCTAHOBIICHHUS.
[IpakTrnueckoe 3aHsTHE
Pacuer KOMWYECTBEHHBIX XapaKTEPUCTUK WCXOJHBIX BEHIECTB M TPOAYKTOB peakiuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTUK MNPOAYKTAa PEAKIUU COCOUHEHUS, €CIUM OJHO M3 BEIIECTB JaHO B
M30BITKE W/WIIN COJIEPKUT MpuMecH. PacueT MaccoBoil min 00beMHOMN J10JIM BBIXOJA MPOIYKTa PEeaKINU
COEIMHEHUS! OT TEOPETUYECKHM BO3MOXHOTro. Pacuer oO0OBeMHBIX OTHOIIEHHMH Tra3oB. Pacuer macchl
(0OBeM, KOJIMUYECTBO BEIIECTBAa) MPOAYKTA PEaKLMH, €CIM OJHO U3 BEIIECTB JaHO B BHJIE PacTBOpa C
OIIPENIETIEHHON MacCOBOM J10JIEW PAaCTBOPEHHOIO BEILIECTBA.
Tema 2.2. OCHOBHOE coiepKaHNe OK 01
OJeKTpOIUTHYECKast TeopeTnueckoe o0yueHnue

IACCOLIMALNA U HOHHBII
oOMeH

Teopm{ SHCKTpOHHTHqCCKOﬁ aucconyanyu. Peakiium MOHHOTO oboMena. CocraBiieHHE peaKHI/Iﬁ HOHHOTIO
obOMeHa IIyTEM COCTAaBJICHUA UX IOJHBIX U COKPAIICHHbBIX NOHHBIX ypaBHeHHﬁ.

FI/I,I[pOJ'H/IS coJjieil. 3HaUeHUE ruapoJinia B OMOJOTHYECKUX OOMEHHBIX mpouneccax. HpI/IMeHeHI/Ie
Tuapoji3a B IIPOMBIINIJICHHOCTH.

JlabopaTopHoe 3ansiTHe

JIaGopatopHas paboTa «Peakuuu ruiposinza.
HccnenoBanue cpeabl pacTBOPOB coJiel, 0Opa30BaHHBIX CHUJIBHBIMH M CIAOBIMM NPOTOJUTAMHU, U HX
peakuuii ¢ pacTBOpaMH IeI04H U KapOoHaTa HaTpusi. CocTaBlieHHe peaklnii THAPOIIN3a COJEH.
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Paznea 3. CrpoeHne 1 CBOICTBA HEOPraHMYECKHUX BelECTB 22
Tema 3.1. OcHOBHOE colepKanue 8 OK 01
Knaccudurars, Teoperuueckoe oGyuenue 4 OK 02
HOMEHITATYpa 1 [Ipenmer Heopranmueckoi xumuu. B3aumocBs3b HeopraHuuyeckux BemiecTB. Kitaccudukanus
CTpOCHIE HeopraHuueckux BemiecTB. [IpocTeie M cioxHble BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB
E:;iii};mecmx (oKcubl, THAPOKCUBI, KUCIOTHI, cosv). HoMeHknaTypa n Ha3BaHWE HEOPraHWYECKUX BELIECTB MCXOJS
U3 UX XUMHUYECKOU (POPMYJIbl UM COCTaBICHUE XMMHUYECKON (POPMYJIbl HCXO/ U3 Ha3BaHUS BELIECTBA
10 MEXIYHApOIHON WM TPUBHAIIBHON HOMEHKIIATYPE.
MexMonekynsapHeie  B3aumojenctBusa.  Kpucramormaparsl.  ArperaTHble  COCTOSIHMSL — BEIIECTBA. 4
Kpucrannmueckue u amopgHsbie BeuecTBa. THUIBI KPUCTAJUIMUECKUX PELIETOK (aTOMHasi, MOJIEKYyJsipHasi,
MOHHasl, MeTajuInyeckas). 3aBUCUMOCTb (PU3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAINIMYECKOU
pemietku. [IpuunHbl MHOrOOOpa3us BEIIECTB.
CoBpeMeHHbIE TPEACTABICHUS O CTPOEHHM TBEPIBIX, KUAKHUX M Ta3000pa3HbIX BemiecTB. Kumakue
KpPHUCTAJLJIBIL.
IIpakTHYecKkoe 3aHATHE 4
[IpakTuueckoe 3aHsATHE
Pemenne 3amau Ha pacueT MaccoBOM 0JM (MacChl) XHMHUYECKOTO 3JIEMEHTa (COCTMHEHUS) B MOJICKYJIe 2
(cmecn).
[IpakTryeckoe 3aHsATHE
Pemenne npakTuyeckux 3aJaHuil 1O KiIacCM(pUKAlMM, HOMEHKJIAType U XHUMHUYECKUM (opmynam 5
HEOPraHMYeCKUX BEIIECTB PAa3JIUYHBIX KJIACCOB (HA3bIBaTh M COCTaBISATH (OPMYJIBI XUMHUYECKHX
BELIECTB, ONPEEIIATh IPUHAUIEAKHOCTD K KIIacCy).
Tema 3.2. ®uznko- OcHoOBHOE cojlep:KaHue 10 OK 01
XHMHYECKHE CBOACTBA | TegpeTHyeckoe ofyueHne 6 OK 02
HeoprauHeciix Mertamnel. O6mue ¢u3HMuecKkue U XUMHUYECKHe CBONCTBa MeTaysioB. CriocoObl mosydyeHHs. 3HauyeHHE
pettects METAJUIOB M HEMETA/VIOB B MPHUPOJE U >KU3HEHCATEIbHOCTH 4YelloBeKa M opraHusmoB. Kopposus 2
METaJUIOB: BU/IbI KOPPO3HH, CIIOCOOBI 3aIUTHI METAIIIOB OT KOPPO3HH.
Hemerannel. O0mue ¢pusznyeckue U XMMHUYECKHE CBOWCTBA HEMETAUIOB. THUIIMUHBIE CBOMCTBA METAIIIIOB
I'Y— YII rpynn. Knaccudukarnus u HoMeHKIaTypa coeTMHeHUH HeMeTauioB. KpyroBopoTbl OMOr€HHBIX 2

QJICMCHTOB B ITPUPO/JIC.
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XHMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPraHNYCCKHX BCIICCTB (OKCI/IHOB, THUAPOKCUIOB, KUCJIOT,

coJIe U Jp.). 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB MPOCTHIX BEILIECTB, BOJIOPOIHBIX COCTUHEHH, 2
BBICIIMX OKCHJIOB ¥ THAPOKCHUJIOB.
I[IpakTHYeckoe 3aHATHE 2
[IpakTrueckoe 3aHsATHE
CocraBiieHHE ypaBHEHHH XMMHMUYECKHX PEAKIUNA C yJaCTHEM MPOCTBIX U CJOXKHBIX HEOPraHUYeCKUX
BEIIIECTB: OKCHJIOB METaUIOB, HEMETAIOB W aM(OTEPHBIX DIIEMEHTOB; HEOPraHUYECKHX KHCIIOT, 9
OCHOBaHUN M aM(OTEPHBIX TUIPOKCUIOB, HEOPTaHUUYECKUX COJIEH, XapaKTepPU3YIOIIUX HX CBOWCTBA.
Pemrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETHMYECKUX 3aJaHWA Ha CBOMCTBA U  TIOJy4YEHHE
HEOPraHMYeCKUX BEIIECTB.
JlabopaTopHoe 3aHsiTHE 2
JlabopaTtopnast pabota «CBOMCTBa METAJUIOB K HEMETAJIOBY.
UccnenoBanme ¢u3ndeckux W XMMHYECKHMX CBOWCTB METaUIOB W HEMETauioB. PemeHue 9
OKCIIEPUMEHTAJIbHBIX 3a7ad 10 CBOWCTBAM XWMHUYECKUM CBOWCTBAM METAVIOB U HEMETAJUIOB, IO
pacro3HaBaHUIO U MOTYYEHUIO COSAMHEHNN METAJIJIOB U HEMETAIJIOB.
Tema 3.3. OCHOBHOE cOiepKaHue 4 OK 01
Iponssonctso Teopernyeckoe ooyueHune 2 OK 02
HCOPTaHHHICCKHX OO0mue npeacTaBlieHUss O MPOMBINIICHHBIX CHOCO0aX MOJMY4YeHHs] XMMHYECKUX BEIIECTB (Ha Mpumepe
BeIIecTB. 3HAUCHHUE U N
MIPOU3BOJICTBA aMMHAaKa, CEPHOU KHUCIIOTHI).
MIpUMEHEHHE B OBITY U
HA MPO3BOJCTEE Uepnas u usetHas meramutyprus. [Ipaktuueckoe npuMeHeHUE AIEKTPOJIN3a IS TOJYYSHUS HIeTOYHBIX, 2
IIEJIOYHO3EMETIbHBIX METAJUIOB U altoMUHUA. CTEKJIO U CUIIMKATHAS IPOMBIILIEHHOCTb.
[IpoGnema 0TX0A0B U MOOOUYHBIX TPOAYKTOB.
IIpakTHYecKkne 3aHATHS 2
Pemenne mpakTHKO-OPUMEHTUPOBAHHBIX 33JlaHUA O pOJIM HEOPraHMYEeCKOW XUMHUU B Pa3BUTHH
MEUIIMHBI, CO3JaHUH HOBBIX MaTEPHAJIOB (B CTPOUTENHCTBE U JP. OTPACISAX MPOMBIIIIEHHOCTH), HOBBIX 5
HMCTOYHUKOB HPHEpPruM (aJbTepHATHBHBbIC HCTOYHHUKH SHEPTrUU) B PEIICHUU MPOoOJIeM SKOJIOTHYECKOH,
SHEPreTHUeCKON U MUIEBOI 0€30MacHOCTH.
Paznea 4. CTpoeHue U CBOICTBA OPraHN4YeCKHUX BelleCTB 22 OK 01
Tema 4.1. OCHOBHOE cojlepKanue 6
Knaccudurarus, TeopeTnueckoe odyuenue 4
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CTpPOCHUE U
HOMEHKJIATypa
OpPraHNYECKHUX BEIIECTB

IIpeamer opranndeckoi XUMHUM. B3aMMOCBA3b HEOPIraHUYECKUX U OPTaHUYECKUX BEIECTB.

XUMHYECKOE CTPOCHHUE KaK IOPSAJOK COECIUHEHHMSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OcCHOBHBIE MOJIOXKEHUS TEOPUHU XUMUYECKOTO CTPOEHUS OpraHudeckux coequHeHnuit A.M. byrieposa.
VYrnepoaHblii CKEJIET OpraHUYecKod MOoJIeKyJabl. MOJEeKylsapHble U CTPYKTypHbIE (pa3BEpHYTHIE,
COKpAILEHHbIE) XUMUYECKUE (HOPMYJIbI. 3aBUCHUMOCTb CBOWCTB BEILECTB OT XMMHUYECKOIO CTPOEHUS
Monekyl. M3omepuss u u3oMmepsl (CTpyKTypHas,reomeTpuueckas (muc-tpanc-uzomepus). KpartHocts
XUMHUYECKOH CBSI3U.

[lonsitne o @QyHkumoHanbHOM rpynne. IlpuHIMNBI Ki1accuUKAUKM OpPraHUYECKUX COENMHEHUI.
MexyHapoaHass HOMEHKJIaTypa U IPUHLKIIBI HOMEHKJIATYphl OPraHUYeCKUX COeTMHEHUM.

HpaKTI/I‘IeCKOQ 3aHATHE

[IpakTrueckoe 3aHsATHE

Homenknartypa opraHM4ecKMX COETUHEHHH OTAENbHBIX KJIacCOB (HACHIIICHHbIE, HEHACBHIIEHHBIE U
apoMaTU4ecKHe YrieBOJOPOAbI, CIUPTHI, (EHOJIbI, albJErH/bl, KETOHbI, KapOOHOBBIE KHUCIOTHI U Jp.)
CocraBiieHHE TMOJHBIX M COKpALICHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYECKUX BELIECTB OTIEJIBHBIX
KJIaCCOB, MCIIOJIb3YSl MX Ha3BaHUs MO cUCTeMaTH4YecKoi HOMeHKJaType. Pacduers! mpocreiimeit hopMybl
OpPraHM4eCcKOM MOJIEKYJIbI, UCXOJIS U3 JIEMEHTHOIO cocTana (B %).

Tema 4.2. CBoiicTBa
OpPraHUYIECKIX
COeINHEHUI

OcHoOBHOE colep:KaHue

Teopernyeckoe o0yueHue

OU3NKO-XMMHUYECKUE CBOMCTBA OPraHMYeCKUX COCJAMHEHUH OTAENbHBIX KiIaccoB (0COOEHHOCTH
KJ1acCU(pUKAMU 1 HOMEHKJIATypbl BHYTPU Kjlacca; TOMOJIOTMYECKUI psia U odmas Gpopmyiia; u3oMepus;
(buznyeckue CBOMCTBa; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYECHHUS ):

— TpeleNibHbIe YriaeBOAOPOAbl. [OopeHue MeTaHa Kak OJMH M3 OCHOBHBIX HMCTOYHHMKOB TeIUIa B
MIPOMBIIIJIEHHOCTH U ObITy. CBOICTBA NPUPOAHBIX YIJIEBOJIOPOAOB, HAXOXKICHHE B IMPHUPOJIE H
MIPUMEHEHHE aJTKaHOB;

— HempeJeNlbHbIE M apoMaThyeckue yrieBojgoponbl. [lonmmMepusanus -STHIeHA KaK OCHOBHOE
HaIpaBJICHUE €ro UCIOIb30BaHus. [ opeHne aneTuieHa Kak HCTOYHUK BHICOKOTEMIIEPATypHOTO TUIaMEHU
JUIS CBAPKU U PE3KU METAILIOB;

— KHCIIOPOJICOJIEpKAIe COeAMHEHUs! (CIHUPTBI U MpocThle 3(upbl, (HEeHOIbI, anbIerubl U KETOHBI,
KapOOHOBBbIE KHMCJIOTHl M MX NMPOU3BOJAHBIE). IIpakTHueckoe MpUMEHEHHE STUJICHIVIMKOJIA, TIHIEPHHa,
¢denona. [Ipumenenue Gopmanbaeruia, aneTaableruia, YKCyCHON KUCIOTh. Mblla Kak COJIM BBICHIMX

OK 01
OK 02
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KapOOHOBBIX KUCIOT. MOOIIHE CBOWCTBA MBLIIA;

— a30TcoJepKaIie COeTUHEHNS (AMUHBI 1 AMUHOKHUCIIOTBI, OCJIKH).

Knaccupukamuss u  0COOCHHOCTH OpraHMYecKHX peakuui. Peaknuonnbsle UeHTphl. Pagukansl.
[IepBoHauanbHBIEC MOHATHA O TUIIAX U MEXaHU3MaX OPraHUYECKHUX PEAKIUH.

HpaKTI/I‘IeCKOQ 3aHATHE

Pemrenne nenodek npeBpamieHnii Ha FEHETUYECKYIO CBSI3b MEXY KJIACCAMHU OPraHMYECKUX COCIUHEHUN
C COCTaBJICHUEM HA3BaHUM OPraHUYECKUX COCJUHEHUN 110 TPHUBUAIBHOW WM MEXIYHAPOIHOMN
CUCTEMAaTUYECKOM HOMEHKJIaType. PeleHne pacyeTHBIX 3a7ad MO YPaBHEHMSIM PEaKIHMM ¢ y4acTHEM
OPraHNYECKHUX BELIECTB.

JlabopaTopHoe 3aHsiTHE

JlabopaTtopHnast pabota «[lomydeHue 3THIIeHa U U3YICHHE €TO CBOWCTB.

[Toyuenue 3THIICHA M3 ATAHOJIA B JTJAOOPATOPHUH U U3ydEHHUE €r0 (PU3NICCKUX U XUMHUUYSCKUX CBOWCTB.
CocraBneHne peakifii IPUCOCIMHEHUS U OKUCIICHUS Ha MPUMEpe TUJICHA. PeleHne pacueTHBIX 3a1a4
C HMCIIOJIb30BAaHUEM TUIOTHOCTH Ta30B 110 BOJOPOY M BO3IYXY.

Tema 4.3.
Opraanyeckre BEmecTBa
B JKU3HEIEATEIIbHOCTH
YeoBeKa.
IIponsBoncTBO U
MIpUMEHEHHE
OpPTaHUYECKHUX BEIIECTB
B MIPOMBINIIEHHOCTH

OcHoOBHOE colep:KaHue

Teopernueckoe o0yueHue

buooprannueckue coeaunenus. I[lpumenenue u Ouosormyeckas pojib yrieBonoB. OxucieHue
YIJI€BOJOB — UCTOYHMK SHEPrud >KUBBIX Opranu3moB. OOnacT MNPUMEHEHHs aMUHOKHCIIOT.
[IpeBpamenuss OenxkoB HUIIM B opraHusMme. buonormueckue QyHKiuu OenkoB. buonornueckue
¢dbyHKIMY xupoB. Posib opranndeckoil XMMuu B pelieHu  npo0sieM MUIeBoi 0€30MacHOCTH.
HyxknenHnoBbie KMCIOTHI: cocTaB U crpoeHue. CtpoeHue HykieoTu10B. COCTaB HYKJIEHMHOBBIX KHUCIIOT
(AHK, PHK). Posib HyKJIEHHOBBIX KUCIIOT B KH3HEAEATEIHHOCTH OPraHU3MOB.

IIpon3BOACTBO OpraHMYECKUX BEILECTB: MPOM3BOJICTBO METaHOJa, mepepaborka HedTu. [lonmsTnien
KaK KpYNHOTOHHAKHBIM IPOAYKT XMMUYECKOT0 Npou3BocTBa. [Ipumenenne stunena. Ilponssoacrso u
IIPUMEHEHNE KayuyKa U PE3UHBI.

CuHTeTHYECKHE M MCKYCCTBEHHBIE BOJIOKHA, MX CTpOE€HHE, cBoWcTBa. IIpakTHueckoe HCIONb30BaHUE
BOJIOKOH. CHHTETHYECKHE TIJICHKH: H30JALMs Ul NPOBOJOB, MEMOpaHbl ISl ONPECHEHUS BOJIBI,

OK 01
OK 02
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3alllUTHBIE IIJIEHKU JJI1 aBTOMOOWIEH, IUIaCThIpH, XUpyprudyeckue moBsi3ku. HoBbIE TexHOIOrUU
JAIBHEHNIIETO COBEPIICHCTBOBAHUS IIOJIMMEPHBIX MATEPUATIOB.

Poub opranndeckoil XMMuu B pelieHu  MpooiieM SHepreTHIeckoii 0€30MacHOCTH, B Pa3BUTHH
MEUIMHBI, CO3/IaHUU HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHUKOB SHEPIUU (aJIbTEPHATUBHBIE HCTOUYHUKU
SHEPIuMm).

HpaKTI/I‘leCKOC 3aHATHE

Penrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUM 110 COCTABICHUIO XUMHUYECKUX PEAKLUN, OTPAKAFOIINAX
XMMHMYECKYI0 aKTUBHOCTh OPraHUYECKUX COEIMHEHUH B pa3IMUHbIX cpesiaxX (IPUPOIHBIX,
OMOJIOTUYECKHUX, TEXHOTEHHBIX).

Pa3zen 5. Kunernueckue ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHNS XHMHYECKHX PeaKnuii
Tema 5.1. OcHoOBHOE coep:KaHue
Kuneruyeckue Teoperudeckoe odyueHune
3aKOHOMEPHOCTH -
Xumuueckue peakiun. Kinaccudukanus XMMUYECKHX PeakIuii: Mo Gpa3oBOMy COCTaBy (TOMOTEHHEBIE U
HpPOTEKaHMs

reTeporeHHHe), 110 UCII0JIB30BAaHWIO KaTaJlnu3aTopa (KaTaJ'H/ITI/I'-IeCKI/Ie n HeKaTaJ'II/ITI/I‘—IeCKI/Ie).

XMUMHAYECKUX PEaKIHit OK 01
CKOpOCTh peakiu, €€ 3aBHCHMOCTHh OT Pa3lUYHBIX (AKTOPOB: TPHUPOJABI PEArHPYIONINX BEIICCTB, OK 02
KOHIICHTPAIIUH PEarupyrolux BEMIeCTB, TeMiepaTypsl (paBuio Bant-I'odda), miomaam peakiimoHHOH
MOBEPXHOCTH, HAJWYUS Karajau3aropa. Poib KaTalmm3aTopoB B TPUPOAEC U MPOMBIIUICHHOM
MIPOU3BOJICTBE.
OHeprusi akTUBalK. AKTHUBHPOBAaHHBIA KoMIUIeke. Kartanmu3aTopsl u katanu3. Posib kaTanu3atopoB B
MPUPOJIC U TTPOMBIIIIJICHHOM IIPOU3BOJICTBE.
Tema 5.2. OCHOBHOE coiepKaHNe OK 01
Tepmommuammuyeckue Teoperndeckoe o0yueHune OK 02
3a1;01201;4epﬁocm Knaccupukanuss  XUMHYECKHMX ~ peakuuid: 1o  TemwioBoMy  dddekty  (3K30TepMHUYECKHE,
MMPOTCKAHUS

XUMUYECKUX PEAKLIUMN.
PaBHOBecHEe XUMUYECKHX

peakuuii

SHJOTEPMHYECKHE), IO 00paTuMocTH (0oOpaTuMble U HeoOpaTtumblie). TeroBbie YHPEKTH XUMUIECKIX
peakuuii. Tepmoxumuueckue ypaBHeHUs. OOpaTHMOCTh peakuuil. XUMHUECKOE pPaBHOBECHE U €ro
CMEIIEHHE T0JT ACHCTBUEM Pa3IMYHBIX (GaKTOPOB (KOHIICHTPALUS PEareHTOB WIJIH MPOJAYKTOB PEaKIINH,
JaBJICHHE, TEMIIEpaTypa) ISl CO3/IaHUS ONITUMANIBHBIX YCIOBUHN MPOTEKAHUS XUMUYECKUX MTPOLIECCOB.
[Tonsitne 00 sHTanpmuu U SHTpornuu. DHeprus ['mb0ca. 3akon I'ecca u crmeactBus u3 Hero. Poib
CMEIIIEHUS PaBHOBECHSI B TEXHOJOTHYECKUX MPOIeccax.

IIpakTHYecKoe 3aHATHE
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[punnun Jle Illarense. BrnusHue pa3nuyHbiX (aKTOPOB HAa HM3MEHEHHE PABHOBECHS] XHUMHYECKHUX
peaKuui.

3aKkoH JEMCTBYIOUIMX MacC M KOHCTAaHTa XMMMUYECKOIO paBHOBecus. PacdeTbl paBHOBECHBIX
KOHIICHTPAIM pearupyromux BEHIeCTB U MPOIYKTOB peakiuii. PacueTsl TemioBoro s ¢exra peakiuu.
Pemrenne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHui Ha npumeHeHue npuHuumna Jle-Illarense uis
HAXOXJCHHUS HAIpPABJICHUS CMEIICHUS pPABHOBECHUS XUMHYECKOW peaknuu ¥ aHaiu3 (aKTOpOB,
BIIASIFOIIUX HAa CMELIEHNE XMMUYECKOTO PaBHOBECHSI.

JlabopaTopHoe 3aHsiTHE

JlabopaTtopHnast pabota

N3yuenne 3aBUCUMOCTH CKOPOCTH XMMMYECKOM PEAKIUU OT KOHIIEHTPALHMHM PEArHpYIOIIHUX BEIIECTB U
TEMIIEPATypPBHL.

«OrmpeneneHne 3aBUCUMOCTH CKOPOCTH pEaKUUU OT KOHLEHTPALMKM pearupyroiux BeEIIEeCTBY.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIMH OT KOHLeHTpauuu. OnpeaeneHne KOHCTAaHTbl CKOPOCTH
peakuuu rpadpuyeckuM MeTonoM.«OmpeeneHne 3aBUCUMOCTH CKOPOCTH PEAKIHH OT TEMIIEpaTypbi».
HccnenoBanue 3aBUCHMOCTH CKOPOCTH PEAKIIMH OT TEeMIEpaTyphbl. Pacuer sHeprum akTUBaluy peaKiliy.
«3yueHne BIUSAHUS Pa3IHUHBIX ()AKTOPOB HA CMEIEHUE XUMUYECKOTO PABHOBECHSI.

HccnenoBanue BIMSHUS M3MEHEHHUS KOHIIEHTPALIMM BEIIECTB, PEAKIHH Cpelbl W TeMIepaTyphl Ha
CMEIIIEHHEe XUMHYECKOro paBHOBecHs. CpaBHEHHME TMOJTYYEHHBIX pPE3yJIbTaTOB C TEOPETHYECKU
MPOrHO3UPYyEMBIMH Ha ocHOBE nipuHiuna Jle [llarense.

Pa3znea 6.

JAucnepcHble cUCTEMBI

Tema 6.1. JucnepcHbie
CUCTEMBI U (DAKTOPBI X
YCTOWUYUBOCTH

OcHOBHOE coep:KaHue

Teopernueckoe o0yueHue

Jucnepcusie cuctemsbl. Kosutonaabie cucteMbl. ICTHHHBIEC pacTBOPHI.

PactBopenne kak (u3uko-xumuyeckuii mporiecc. PactBopbl. CrocoObl MPHUTOTOBJICHHS PacTBOPOB.
PactBoprmMocTh. MaccoBast 10J1s1 paCTBOPEHHOTO BeliecTBa. [IpeliesibHO JI0MyCTUMBbIC KOHIICHTPALUU U
HX HCIIOJIb30BaHKME B OIICHKE 3KOJOrHYeckoi Oe3omacHocTH.Kitaccupukanus TUCIEPCHBIX CHCTEM I10
coctaBy. CrtpoeHue u (hakTOpbl YCTOMYMBOCTH MAMCIIEPCHBIX CHCTEM. Pacro3HaBaHHWE WCTHHHBIX
PacTBOpPOB, KOJUJIOMTHBIX PAacCTBOPOB M rpydoaucrnepcHbIX cucteM. CTpoeHue Mmwuieuibl. PaccenBanue
CBETa MpPH TNPOXOXKJACHUU CBETOBOTO Iy4Ka 4Yepe3 ONTUYECKH HEOJHOPOAHYI0 cpeny (dddekra
Tunnans).

OK 01
OK 02
OK 07
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HpaKaneCRoe 3aHATHE

[IpaxkTHueckoe 3aHsaTHE
1.Pemenne 3agau Ha IPUTOTOBJIEHHE PAcTBOPOB. PellleHne NpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX

3aJJaHUN Ha JUCTICPCHBIC CHUCTEMBI, UCIOJh3yeMble B OBITOBOH M IPOHM3BOJICTBEHHOW [ESTCIHHOCTH 2

YeJI0BEKa, C MO3UIMM 3KOJOrM4ecKoi 0e30MacHOCTU MOCIEICTBUN M IPaMOTHBIX pELIeHUil mpoobiem,

CBSI3aHHBIX C XUMHEM.
Tema 6.2. OcHOBHOE coJiep:KaHue 4 OK 01
Mccnenosanue CBOACTE | [lagopaTopHoe 3aHATHE 4 OK 02
AUCTIEPCHBIX CUCTEM JJIA .Ha60paT0pHa51 pa60Ta
MX HACHTHHKAIIHH «IIpuroToBieHne pacTBOpoB». [IpUTrOTOBIEHHE PACTBOPOB 3aJaHHON (MOJISIPHOW) KOHIIGHTpanuu (C

MPAKTUKO-OPUEHTUPOBAHHBIMU BOTIPOCAMHU ), OTIPEICTICHNE CPEIbI BOJHBIX PACTBOPOB. 4

«HccnenoBanne nuCHEpcHbIX cucTeMy. [IpUrotoBneHne M H3ydeHHE CBOWMCTB JAUCIEPCHBIX CHCTEM

pPa3HBIX BHUJIOB: CYCIICH3UH, AMYJIbCHUHU, KOJUIOUTHOTO pacTBopa. CpaBHEHHE CBOWCTB HCTHHHBIX H

KOJIJIOMTHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX PA3IUYNil MEX Ty HUIMHU.
Pa3nen 7. KauyecTBeHHBbIE peakiui 00HAPYKEHHUS] HEOPTAHNYECKNX U OPraHM4YeCcKHX BellecTB 10 OK 01
Tema 7.1. O6Hapyxenne | OCHOBHOE COIepKaHHe 4 OK 02
HCOPraHHCCKUX IIpakTHyeckoe 3aHsITHE 2
KaTHOHOB 1 aHHOHOB [IpakTrueckoe 3aHsTHE

1.KayecTBeHHbIE XUMUYECKUE PEAKIIUU, XapaKTEpHbIE JJIsl OOHAPYKEHUS HEOPraHMYECKUX BEIIECTB

(katnoHOB M aHMOHOB). COoCTaBJICHUE YpaBHEHHUH peakiuii 00OHapyxeHus: kKaTuoHoB [—-VI rpymnm u 2

aQHUOHOB, B T.4. B MOJICKYJISIPHON M HOHHOM (hopmax. Peakinu oOHapy>KeHUsI HEOPraHUYECKUX BEIECTB

B peaJIbHBIX 00BEKTaX OKPYXKAIOUICH cpebl.

JlabopaTopHoe 3aHsITHE 2

OOHapyxeHHue HEOpraHW4YecKuX BeulecTB (KaTuoHOB [-VI rpynm uinum aHHOHOB) C HMCHOJIb30BaHHEM

KaueCTBEHHBIX aHATTUTHYECKUX PEaKIUu.

«AHanuTtnueckue peakuuu KatuoHoB [-VI  rpymnm». IlpoBeneHue KauyecTBEHHBIX pEakIui,

WCIOJIb3YEMBIX 7151 OOHAPYKEHUS KaTUOHOB | rpynmbl (Kanus, HaTpus, Maruus, aMMonusl), I rpymnmer Ha 2

[puMepe Oapus, III TPYIIIBI - CBHHIIA, 1A% TPYIIIBI - aTIOMUHHS,
V rpynnst — xene3a (II u III), VI rpynnsr — Hukens. Onucanue HabMIOAAEMBIX SBJICHUNA U COCTAaBIICHHUE
XUMUYECKUX PEAKIUH.
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«AHaNUTHYECKHUE peakuuu aHUOHOBY».IIpoBeneHHE KaueCTBEHHBIX PEAKIUH, HWCHOJIb3YEMbBIX IS
oOHapy)XeHHsI aHMOHOB: KapOoHara, ocdarta, cynbdara, cynbduna, HUTpara, xuopuaa u ap. Onucanue
HaOJI0TAEMBIX SBJICHUHN U COCTABIICHUE XUMUICCKIX PEAKITHIA.

Tema 7.2. O6napyxenue |OCHOBHOE COJIep:KaHUe 6 OK 01
OpTaHMHCCKUX BCIICCTE | [IpakTHUECKOE 3aHSITHE 2 OK 02
OTACIBHBIX KIACCOB € Tk rideckie 3aHATHS HA BHIOOD:
HCHOIBSOBARHCM . |[1.KauecTBeHHBIC XWMHYECKHE PCAKIUH, XapaKTepHbIC [UIsI OOHAPYKEHHUS OTACITBHBIX KJIACCOB
Ka4CCTBCHHBIX pCaKIINun o o

OpPraHWYECKUX COCJAMHCHUU: (DEHOJIOB, allBJCTHUIOB, Kpaxmalia, YKCYCHOW KHCJIOTHI, aMUHOKHCIIOT H 2

np.Jlenarypanusi 6eTKOB TpH HarpeBaHWM, LBETHBIC peakiuuu O0enkoB.CoCTaBlIeHHE KayeCTBEHHBIX

peakiuii 00HAPYKCHHUSI OPraHUIECKIX COCTUHEHUHN OTICITBHBIX KIacCOB.

JlabopaTopHoe 3aHsiTHE 4

OOHapyXeHNe OPraHMIECKUX COSMHECHUH OT/ICTBHBIX KJIAaCCOB.

«KadecTBeHHBIC peaKIIMM Ha OTICIbHBIC KJIacChl OpraHMYeCKHUX BemecTB». IIpoBeieHne KauyecTBEHHBIX

peaKIui, HMCIOb3yeMBIX JUISI OOHAPYXEHHUS OPraHWYeCKHX BEIISCTB Pa3IMYHBIX KJIaccoB: (DEHOJIOB,

aNbJIEruJI0B, Kpaxmaya, YKCYCHOW KHCIIOTHI, aMUHOKHUCIOT, OenkoB U jAp. OnucaHue HaOIIOAaeMbIX

SBJIGHUM U COCTABJICHUE XUMUYECKUX PEAKIIUI 1/UIN CXEM. 4

«KadyecTBEeHHBIN aHAM3 OPraHWYECKUX COEAWMHEHWU MO (YHKIMOHAIBHBIM Tpymnmamy». [IpoBeneHue

KAueCTBEHHBIX pEaKIui, HCIOIb3yeMbIX MJIsi paclO3HaBaHMUsSI OPraHMYECKUX BEIIECTB OTIEIbHBIX

KJIaCCOB MO (pYHKIMOHAIBHBIM TPYIIaM: Ha MPUMEPE aMUHOKHUCIOT U KapOOHOBBIX KHCIIOT, CIUPTOB U

(eHosioB, anbIerugoB M KeToHoB. OmucaHue HAOMIOJAaeMbIX SBICHUI U COCTaBJICHHE XHMUYECKUX

peaKuuil u/uiam CXeM.
Paznen 8. Xumusi B ObITY ¥ IPOU3BO/ICTBEHHOI /1eSITEJIbHOCTH YeJI0BeKa 4 OK 01
Tema 8.1. OCHOBHOE co/iep:KaHne 4 OK 02
Xumus B ObiTy U 5 IIpakTHyeckoe 3aHsITHE 4 OK 04
IIPOU3BOJICTBEHHON 4 OK 07

JCATCIBbHOCTH YCJIOBCKA

Dkosorndeckass 6€30MacHOCTh MOCIICACTBUN OBITOBOW W TPOHM3BOJCTBEHHOW JEATEIBHOCTH 4YEJIOBEKa,
CBsI3aHHAs C TepepaOOTKOW BEIIECTB; MOUCK M aHAIM3 XUMHUYECKOW WH(POPMAIUH W3 PA3IUYHBIX
WUCTOYHHUKOB (Hay4Hass M y4eOHO-Hay4dHas JIUTEpaTypa, CPEICTBA MAacCCOBOM HWH(OPMAIUHU, CETh
WuTepHer u apyrue).
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Pasnen 9.1

Tema 9.1.1. OcHOBBI
J1a00paTOPHON MTPAKTHKH
B NpoheccroHaIbHBIX
nabopatopusix

OcHoBHOe coepkaHue

JlabopaTopHoe 3aHsiTHE

JIaGopatopHnas pabota «OCHOBBI 1a00PATOPHON MPAKTUKI.
JIaGopatopHas mocyia U XuMH4Yeckue peakTuBbl. OCHOBHBIC JabopaTopHble omepanun. JlabopaTopHoe
obopynoBanue. TexHuka 6€30MacHOCTH U IIpaBUiia padoThI (ITOBEAECHU) B 1a00OpaTOpUH.

HpaKTI/I‘IeCKOQ 3aHATHE

BrinosiHeHue TUMOBBIX pacyeTOB MO0 TEMATUKE SKCIIEPUMEHTA (BBIXO/1 IPOAYKTAa peakliuy, Macca
HaBeCKH, 00beM pactBopuTelis).O0paboTka TaHHBIX, aHAJU3 U OI[EHKA UX JOCTOBEPHOCTH (BBIYMCIICHHE
CpCAHCTO 3HAUCHU A DKCIICPUMCHTAJIBHBIX JTaHHBIX, HOFpCIHHOCTI/I).

OK 01

Tema 9.1.2.
XUMHAYECKUH aHAJIU3
po0 BOABI

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

Knaccudukanus npoOG Boabl MO BUAY W HA3HAYCHHWIO, HCXOJs W3 €€ XUMHUYECKOTO COCTaBa.
OpranonenTuyeckue CBOMCTBA (3amax, MPO3pPavHOCTb, IIBETHOCTh, MYTHOCTH) BOJIbI. KHCIOTHOCTH U
1IeJIOYHOCTH BoAbl. pH cpenbl u MeTonibl ee ornpenenenus. JKecTKoCTh BOAbI U METO/IbI €€ ONpeIeIeHUSI.
CymHOCTh MeTOZa TUTPOBAHUA. BUbI )KeCTKOCTH BOJIbI (BpeMEeHHasi U MOCTOsAHHAs). KeCTKOCTh BOJIbI
KaK MPUYMHA BBIMAJCHUS OCAJKOB MJIM OOpa3oBaHMs COJIEOTIIOKEHUH, UMEIOLIMX MECTO B OBITY U Ha
npou3BojicTBe.COCTaB coJiel, BBI3bIBAIOIINX JKECTKOCTh BOJABI. XUMHUYECKHE MPOLECCHl, YCTPaHSIOIINE
KECTKOCTh BOJIbl. YPAaBHEHUS XUMHUUECKUX PEaKIHH, HIUTFOCTPUPYIOIIHUX POLECCHI, MPOUCXOASIINE TPU
YCTPaHEHHUH >KECTKOCTU. YCTpaHEHUE BPEMEHHON KECTKOCTH OBITOBHIMM U XMMHUYECKHMHU CIIOCOOaMHU.
CriocoObl ycTpaHeHHs TOCTOSTHHON KECTKOCTH.

IIpakTHYeckoe 3aHATHE

CriocoObI BEIpaKEHHS KOHIICHTPAIIMU PaCTBOPOB: MACCOBAs J0JISI PACTBOPSHHOTO BEIIECTBA, MOJIIpHAS U
MOJIsIbHAs. KOHILIEHTpauu. TuTp pacTBopa. Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUCCKUX
3a/IaHAK Ha pacyeT KOHIIEHTPAIMH 3arpsI3HAIOIIMX BEIIECTB U UX CPABHEHHUE C MPEICIHHO
nomyctuMbiMu KoHIeHTparmsamu (I11K).

OK 01
OK 02
OK 07

Tema 9.1.3.
XUMHUYECKUNA KOHTPOIb
KayecTBa MPOAYKTOB
MUTAHUS

OcHoBHOE coaepkaHue

Teopernueckoe o0yuenue

KadecTBeHHBIN XUMUYECKUI COCTAB MPOAYKTOB NMuTaHus. BemecTBa, hanbcudunupyronme npoyKThl
MIUTaHUs, U BEILIECTBA, 3arpA3HAIOIINE IPOAYKThI MUTaHusA. OnpeleeHne 3arpsi3HAONINX XHMUUECKUX

OK 01
OK 02
OK 07
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BCHICCTB B ITPOAYKTAX IMUTAHUA, OIPCACIICHUC BCIICCTB, HC 3aABJICHHBIX B COCTABC ITPOAYKTOB ITUTAHHUA.

HpaKaneCRoe 3aHATHE

Opranudeckue U HEOpPraHMUECKNE BEIIECTBA, BXOIALIUE B COCTaB MPOAYKTOB UTanusd. Onpenenenne
cocTaBa OJr0] Ha COAEpKaHUE MAKpO M MUKPO3JIEMEHTOB. M3ydyeHne mpeanoxKeHHbIX IPENoiaBaTesieM
011071 Ha IpeIMET XMMHUYECKOT0 COCTaBa, ONPEAEICHUE 10JIEH OT CyTOYHOM HOPMBI MaKpo U
MHUKPOJIEMEHTOB B YKa3aHHOM OJI0I€.

Tema 9.1.4.
XUMHYECKUH aHaIn3
po0 MOYBbI

OcHoBHOE€ CoacpiKaHue

Teopernueckoe o0yueHue

Knaccudukarys mous 1o BUIy U Ha3HAYEHHIO, UCXOS U3 XUMUYECKOTO cocTaBa. UnenTudukarus
MPpOoOBI TOYBHI IO €€ XUMUUYECKOMY COCTaBY, OITMCAHUE BO3BMOXHOCTEH €€ MPUMEHEHHSI.

TpeGoBanMs K KaueCTBY MOUYBBI Pa3TUYHOTO HazHadeHUs. Onucanrne 0COOEHHOCTEN UCTOJIb30BaHUS
MOYB B 3aBUCUMOCTH OT THUIIOB, CIIOCOOBI YIIYYIIICHHS KaueCTBA IMOYB B 3aBUCUMOCTH OT Ha3HAUCHUS.
O06acTu UCTIOBF30BAHMS OPTAaHUYECKUX YA0OPEHUH B 3aBUCUMOCTH OT KQ4eCTBEHHOTO COCTaBa.
Onurcanne OpraHnYeCcKuX yI00pEeHH 1 MX TPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTH.

JlaGopaTopHble 3aHATHS

HccnenoBanue XuMUYeCKOro cOCTaBa MPOYKTOB MUTAHUS.

«O06HapyXeHHe HUTPATOB B MpPOAYKTax nuTaHusi».lccrenoBanue mMarepuasioB MOIYKOIMYECTBEHHBIM
METO/IOM OTpeAeNICHUs] HUTPATOB C HCIOJIb30BaHUEM audeHnIaMuHa (KOPHEIIONbl OBOIIEH, JTUCThS U
KOYepbDKKa KamycCThl, MIIOABI (PPYKTOB). AHAU3 YpOBHS 3arps3HEHUs HUTPATaMU 10 MHTEHCHBHOCTHU
OKpaIllMBaHUs IPOAYKTOB PEAKIIHH.

«HccnenoBanre MpoayKTOB MUTAHUS Ha HalM4KE YIIIeBOJOB». MccienoBaHrne MOJOYHBIX MPOIYKTOB
Ha Hanu4Me Kpaxmana. MccnemoBaHue MpOAYyKTOB Ha HalWyue TIIIOKO3bl.MccrienoBanne XuMUYecKoro
cocTaBa Mmpoo BOJIBI.

OK 01
OK 02
OK 07

Tema 9.1.5.
UccnenoBanne 00bEKTOB
orocdepsr

OcHoOBHOE co/lep:KaHue

Teoperuyeckoe o0yueHue

VY4ebHo-Hccae10BaTeabCKHM MPOEKT B 0071acTH Mcciae0BaHNusa 00BbeKTOB bruochepsl. O030p TeM
y4eOHO-UCCIIeI0BAaTEeIbCKAX IPOSKTOB. AJITOPUTM BBINIOJIHEHUS MpoekTa. OnpeneneHne npooaeMsl
uccienoBanus. MeTo bl moncKka, aHanu3a 1 00paboTku MH(GOpPMALIUK O MTPOEKTE B Pa3INIHBIX
MCTOYHUKAX.

OK 01
OK 02
OK 04
OK 07

26




HpaKaneCRoe 3aHATHE

O0ocHOBaHME AaKTyaJbHOCTH BBIOpaHHOW TeMbl. BblsiBieHne npoOieMbl wuccienoBanus. Bpibop
00BEKTOB M METOJOB HccienoBaHusa. llocraHoBka menedl um 3agau uccienosanHus. OmnpenencHue
IpoAyKTa uccnenopanus. ONpeesieHUe 3TanoB U COCTABICHUE IIaHA UCCIICAOBAHUSL.

Tema 9.2.1. OcHOBHI OcHoOBHOeE coep:KaHue OK 01
11ab0opaTOpHOM MPAKTHKY | [[pakTHYECKOE 3aHATHE
B NPOQECCHOHANBHBIX B im oy ere THoBBIX pacyeToB MO TEMaTHKE SKCIIEPUMEHTa (BBIXOJ MPOAYKTAa PEaKIuu, Macca
AadopaTopHsx HaBeCKH, 00beM pacTtBoputesi). O0paboTKa JaHHBIX, aHATN3 U OLIEHKA X JIOCTOBEPHOCTHU (BHIYUCIICHHE

CPEIHEr0 3HAUYCHMsI SKCIIEPUMEHTANIBHBIX JIaHHBIX, TIorperrHocTh). [Ipeacrasienue B pa3auyHoit Gopme

pe3ynbpTaTOB AKCIIEpUMEHTa (Tabnuia, rpaduk, OTYET, JOKIIA, PE3CHTAIIS)
Tema 9.2.2. OcHOBHOE coJiep:KaHue OK 01
XUMHYECKHH aHATH3 Teoperuueckoe oGyuenue OK 02
TOXHIHCCKHH BOJIbI Haznauenue rexuuueckoit Bojbl. TpeOoBaHUS K TEXHUUECKOU BOJIE 110 TpyNIaM NOTpeOIeHHs. OK 07

KadecTBO TeXHWYECKOW BOJABI pa3HbIX BUAOB. XUMHUYECKUN aHAIW3 W MPOU3BOJICTBEHHBIA KOHTPOJb

coCTaBa TEXHUYECKOM BObl. CyIIHOCTh METOJA TUTPOBAHUS.

AHanu3 TeXHUYECKON BOJbI Ha KECTKOCTh M JApYyrue nokaszareiad. KucioTHOCTh U HIENIOYHOCTh BOJBI.

Omnpenenenue oOIelt U CBOOOJHON MIETOYHOCTH (KHUCIOTHOCTH) METOJOM TUTpoBaHusA. pH cpenpl u

MeTOo/IbI ee onpenesieHus. JKecTKoCTh BOIbI M METO/IbI €€ OTIPEICIICHUS.
Tema 9.2.3. OCHOBHOE coiepKaHNe OK 01
XUMIIECKHH aHATH3 Teopernyeckoe o0yueHune OK 02
Bo3ayxa XuMuyeckuil cocraB aTMOC(hEpPHOro BO3/1yxa, Bo3Ayxa padoueil 30Hbl. BpenHbie BeliecTBa U MpUMeECH B OK 07

BO3JlyXe KWIbIX IMOMEIIEeHUH, B BO3ayxe paboueit 30Hbl. HopmatuBuble mokymeHThl. [locnenctBus

BO3JICHCTBUSL BBICOKON KOHIIGHTpAIMM YIJIEKHCIOrO Ta3a Ha OpraHu3M 4YeloBeKa. MepompusiTus o

CHIDKCHMIO YPOBHS 3arpsi3HEHHOCTH BO3/yXa UCCIIEeyeMOi KOMHATHI.

JlabGopaTopHoe 3aHsiTHe

JlaboparopHas pabora «OnpeaeneHue coaepkanus YrIeKUCIOro ra3a B BO3/IyXe MOMEIIEHUS dKCIpecc-

Metoaom». MccnenoBanue nmpob Bo3ayxa padboueil 30Hb1. OnpesienieHne coiep>KaHus yrIIeKHCIoro ra3a B

BO3/1yX€ MOMEIIEHHUS SKCIIPECC-METOIOM.
Tema 9.2.4. OCHOBHOe coJIepKaHue OK 01
XUMHIECKHH aHAN3 Teoperuueckoe oGyuenue OK 02
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pob MaTepuaIoB Knaccugukamuss MaTepualioB, UCHONB3YEMBIX B CTPOUTEIHHO-PECTABPALMOHHOM JAEATEIHHOCTH IO OK 07
CTPOHUTENBHO- COCTaBy, WX HAa3HA4YeHUE U IpUMEHeHHe. XUMHUYECKMM aHalu3 MaTepuajgoB CTPOUTEIBHO-
PeCTaBpalOHHO’ _ |pecTaBpanMOHHOM JAEATEIBHOCTH ¥ Ju3aiiHa. XUMIYCCKHiI COCTAB IMIMEHTOB, KPACHTEICH, BKYIIIX 4
ACATCILHOCTH M JM3ANHA | o\ jeceli, 0cOOEHHOCTH MX CBOMCTB M HpUMEHEHHs B IIPO(ECCHOHANBHON IeATelbHOCTH. BelecTsa,
UCTIOJb3yeMble B KauecTBe NHMIMEHTOB U CBS3YIOIIMX MarepuaioB. lcropudeckas crpaBka.
CoBpemeHHbIE MaTepUalIbl.
Tema 9.2.5. OcCHOBHOE coiep/KaHue 2 OK 01
Hcenenosanne 00bexToB Teopernyeckoe o0yueHue 2 OK 02
Textocepul VY4eOHo-Hccae10BaTeNbCKU MPOEKT B 00JAaCTH UccieoBaHUs O00BEKTOB TexHocgepsl. O030p Tem OK 04
y4eOHO-HCCIIeIOBATENbCKAX TMPOEKTOB. AJITOPUTM BBITIOJIHEHUS Tpoekta. OmpeneneHue MpoosieMbl 5 OK 07
uccienoBaHus. MeToapl MOUCKa, aHaiau3a M 00paboTKM WHGOpPMAlMU O NPOEKTEe B Pa3IUYHBIX
MCTOYHHKAX.
CamocrosiTesibHast padora 6
IIpome:kyTouHnasi arTecTanus B popMe IK3aMeHa 6
Bcero 144
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3. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEFHOUN JUCITATLIAHBI
3.1. TpeOoBaHMsA K MUHUMAJILHOMY MaTepPHAJbHO-TEXHHYECKOMY O0ecredeHHI0

3.1. s peanau3anuu NporpaMMbl y4eOHOM JTMCHMIIMHBI J0JKHBI ObITH
NpeayCMOTPEeHBI cJIeAyIolue crieliaabHble TOMEeLeHHs:

Kabuner «Xumus», ocHamieHHbIM B cooTBercTBUM ¢ 1. 6.1.2.1 oOpasoBarenbHOU
nporpaMmsl 1o cneruanbHocTy 21.02.02 bypenue HeTAHBIX 1 ra30BbIX CKBAXKUH

3.2. UudopmanuonHoe odecrneyeHne peaau3auuu NporpaMmbl

JUia peanu3zauuu nporpaMMmbl OuOinoTeuHbll (oHA 00pazoBaTeNbHOM OpraHU3alUuU
JIOJDKEH MMETh TeYaTHBIC W/ AJIIEKTPOHHBIE 00pa3oBaTelbHbIe M HH(POPMAIMOHHBIE PECYPCHI
JUTsl UICTIOJTB30BaHUs B 00pazoBatesibHOM mpoiiecce. [Ipu dhopmupoBanun 6ubanoreunoro Goxaa
o0pa3oBaTeNlbHOW OpraHU3alli BHIOMpPAETCS] HE MEHEee OJHOTO W3JAaHWs W3 TepPEUHCIICHHBIX
HIDKE TMMEYAaTHBIX M3JaHUN M (WIM) DIEKTPOHHBIX M3JaHWH B KauyeCTBE OCHOBHOTO, MPU ITOM
CIIHCOK MOXET OBITh JIOTIOJTHEH HOBBIMH H3JIaHHSIMH.

3.2.1. D1eKTPOHHBIE U3AaHUSI OCHOBHOM JINTEPATYPhbl, HMEIOLIHMECH B 3JIEKTPOHHOM
KaTaJjiore 3JIeKTPOHHOI OMOJIMOTEYHOM CUCTEMBbI

1) Taopuensu, O. C. Xumus : 10-ii kmacc. ba3oswiii ypoBeHb : yueObnuk / O. C.
la6puensu, U. I'. Octpoymos, C. A. CraakoB. — 5-e uzganue, crepeoTunHoe. — MOCKBa :
[Ipocsemenune, 2023. — 128 ¢ : wmr - [ISBN 978-5-09-107222-8. - URL:
https://znanium.com/catalog/product/2089902 — TekcT: 31eKTPOHHBIN

2) I'abpuensn, O. C. Xumus. 11 knacc. ba3osrit ypoBens : yueonuk / O. C. ['abpuensH,
H. T. Octpoymos, C. A. CnankoB. — 5-¢ uzaanue, crepeotunHoe. — Mocksa : [IpocBenienue,
2023. — 127, [1] ¢ : wun. - ISBN 978-5-09-103623- 7. - URL:
https://znanium.com/catalog/product/2089904 — Tekct: 31IEeKTPOHHBIN

3) Xumus. 10 knacc (6a3oBbiii ypoBeHs) : yueOHuk / B. B. Epemun, H. E. Ky3smenko, B.
N. Tepenun, A. A. Jposmos, B. B. Jlynun ; nox pemakuueir B. B. Jlynuna. - Mocksa :
[IpocBemenune, 2023. - 208 c. - ISBN  978-5-09-110489-9. -  URL:
https://znanium.com/catalog/product/2126367 — TekcT: 31eKTPOHHBIIH

4) Xumus. 11 knacc (6a30BbIit ypoBenb) : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, A.
A. lpo3nos, B. B. Jlynun ; nox penakuueit B. B. Jlynuna. - Mocksa : IIpocsewmenune, 2022. -
226 c. - ISBN 978-5-09-101653-6. - URL.: https://znanium.com/catalog/product/2090091 —
TekcT: 3MeKTpOHHBIN

3.2.2. DJjeKTpPOHHbIe W3AaHUS [ONOJHUTEJBHON JINTEPATypbl, HMEKIIHECH B
3JIEKTPOHHOM KATAJIOre 3JIEKTPOHHOMH OMOJIMOTEeYHON CHCTEMbI

1) Kypun, A. A. Xumus. 10-11 knacc. ba3oblit ypoBeHs : yueOHuk / A. A. Xypus. - 3-e
u3nanue. - MockBa : Ilpocemenne, 2022. - 176 c. - ISBN 978-5- 09-099535-1. - URL:
https://znanium.com/catalog/product/2090092 — TekcT: 37eKTPOHHBII

2) Pymsuruc, I'. E. Xumus. 10 knace. ba3osblit yposens : yueOnuk / I'. E. Pynsutuc, @.
I'. ®enpaman. - 9-e uzmanme. - Mocksa : Ilpocsemenne, 2022. - 224 c. - ISBN 978-5-09-
099536-8. - URL.: https://znanium.com/catalog/document?pid=2090093 — TekcT: 3MeKTPOHHBIH

3) Kysnenosa, H. E. Xumus. 10 xnacc. bazoBsiit yposens : yueOnuk / H. E. Ky3nernosa,
H. H. I'apa, A. H. JleBkuH. - Mocksa : [Ipocsemienne, 2022. - 320 c. - ISBN 978-5-09-099548-1.
- URL: https://znanium.com/catalog/product/2090105 — TeKcT: 371€KTPOHHBIN

29


https://znanium.com/catalog/product/2126367
https://znanium.com/catalog/product/2090092
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4) Ky3nernoBa, H. E. Xumus. 11 xmacc. ba3ossiii ypoBens : yueObnuk / H. E. Ky3nenosna,
A. H. JleBkun, M. A. lllaranos. - 2-e uznganue. - Mocksa : [Ipocsemenue, 2022. - 240 c. - ISBN
978-5-09-101660-4.- URL: https://znanium.com/catalog/product/2090107— TekcT: 31€KTpOHHBII
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUYEBHOI
JUCHUILINHDBI

KoHTposb 1 o1ieHKa pe3ynbTaToB 00yueHUsl OCYIIECTBIISETCS IPENoJaBaTesieM B IIPOLECCe
MPOBEJICHUST TPAKTUYCCKUX 3aHATHH W Ja00paTOpHBIX pabOT, TECTHUPOBAHUS, a TaKKe
BBITIOJTHEHUST ~ OOyYaIOIIUMUCS  WHAUBUAYAJIbHBIX  3aJlaHUM, TPOEKTOB, HCCIECIOBAHUM.
Pesynbrarel 0OyueHHsI Ompenenstor, YTo OOydyaromuecs JOJDKHBI 3HAaTh, IOHWMATh W
JTEMOHCTPHUPOBATH IO 3aBEPUICHUN U3YUCHHS JUCIIUTUIMHBL.

s hopMUpOBaHHS, KOHTPOJISI U OLEHKHA PE3YyJIbTATOB OCBOCHUS yICOHOW NUCITUTUTMHBI
HCIIOJIB3YETCSI CUCTEMA OIICHOUYHBIX MEPOIPHUSTHH, MPEACTABIISIONIAs COO0M KOMILJIEKC Y4€OHBIX
MEpOTIPUITHH, COTIACOBAHHBIX C pe3yiabTaTaMU OOYy4YeHUs U CHOPMYIUPOBAHHBIX C YUETOM
OI'OC COO (nmpenmetnbie pe3yibTaThl o guciumuinie) u I'OC CIIO.

Mopnyas / Pazgen
Ne oy A PesynbTaT 00yuenus OueHoYHbIe MEPONIPUATHS OK

/ Tema

| |OcHoBHOIi MOaYJIb

1 Paznean 1. DopMyJIMpPOBaTH 0a30BbIe
OcHOBBI MOHSATHSA U 32aKOHBI XUMHH
CTpOeHust
BelllecTBa

1.1 |Crpoenue aromoB|CocrtaBmare  xummueckue|l. Tect «Crpoenme atomon|OK 01

XUMHYECKUX (GbopMynbl  COeMHEHUN B|XUMHYECKUX  DJIEMEHTOB U
3JIEMEHTOB U |COOTBETCTBUH CO CTEIEHBIO|IPUPOIa XUMUUYECKOMN CBS3N».
pupoaa OKHUCJICHUS XUMHUYECKUX|2. 3amaud Ha COCTaBJIEHUE
XUMHYECKON JJIEMEHTOB,  HCXOJs  M3|XUMHUYECKHX bopmyn
CBSI3U BaJICHTHOCTH U |/IByXaTOMHBIX COoeIMHEeHUui
ANEKTPOOTPHUIATENFHOCTA | (OKCHUIOB, Cynb(pHUI0B,

TUIPUJIOB U T.I1.).

1.2 |[lepmoanueckuii | XapakTepu30BaTh [IpakTuko-opuentupoanusie |OK 01
3aKOH M TaOJWIAa|XMMUYECKHE DJIEMEHTHl B|Teopernueckwe 3amganus  Ha|OK 02
JI.1. MengeneeBa |COOTBETCTBUU c UX|XapaKTepU3alulo XUMHYECKUX
MOJIOKEHUEM B|asieMeHTOB: «MeTamnueckue /
NEePUOJUYECKON  CUCTEME|HEMETaNINYECKHe CBONCTBA,
XUMHUYECKUX 3JIEMEHTOB [ 3JIEKTPOOTPHULIATEIBHOCTD u
.M. MenneneeBa CpOJICTBO K 3IIEKTPOHY

XMMHYECKUX  JJIIEMCHTOB B
COOTBETCTBHUE c 150:¢
JJIEKTPOHHBIM ~ CTPOCHHUEM U
MIOJIO)KEHUEM B IEPHOIUYECKON
CHCTEME XUMHUYECKHUX
anemenToB .. MenaeneeBa.

2 Pazpen 2. CocTaBasiTh ypaBHEHUS H KonTposbnas padora
Xumuyeckue CXeMBbI XUMHYECKHX «CTpoeHue BelecTBa u
peakuuu peakuui XMMHYECKHE PeaKIum»
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OuneHo4YHbIC MEPONIPUATHS

OK

2.1

Tumrsl
XUMHUYECKHUX
peakuui

CocraBiiThb peakuuu

COCIMHCHHUS, PaA3JI0KCHHS,
oOMeHa, 3aMEIICHHUS,
OKHCJIMTEIILHO-
BOCCTaHOBHTEIIbHBIC
peakiuu u peakuuu
KOMIUICKCOOOpa3zoBanus (Ha
npumepe
THPOKCOKOMIUIEKCOB
ATIOMUHUSL M IIMHKA) C
y4acTHEM HEOPTraHUYeCKUX

BCIICCTB

1. 3amaun HaA COCTaBJEHUE

YpPaBHEHUU PEaKIUM:

COCIMHEHUS, 3aMeIICHUs,
pasiokeHus, o0OMeHa U peaxiuil
C y4aCTUCM KOMITJIEKCHBIX
(Ha

TUAPOKCOKOMIIJIICKCOB

COEVHEHUN puMepe
AIIOMHUHUS U LIUHKA);

— OKHUCJIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIU C
HCII0JIb30BAHUEM MeToJ1a
AJIEKTPOHHOTO OarnaHca;

— C ydacTUeM KOMIUIEKCHBIX
(Ha

TUAPOKCOKOMIIJICKCOB IMHKa H

COEMHEHUN puMepe
AITIOMUHHUS).

2. 3agaun Ha pacuer
KOJTMYECTBEHHBIX

XapaKTePUCTHK POIYKTa
pEaKIUU COSTNHEHHUST; MaCCOBOM
Wi OOBEMHOW JOJM BBIXOJA
NPOAYKTa PEAKIMH COCTUHCHHS
OT TEOPETUYECKH BO3MOXKHOTO;
OOBEMHBIX OTHOIICHHWH Ta30B;
KOJIMYECTBEHHBIX

XapaKTEPUCTHK UCXOJTHBIX
BEIICCTB U MPOJYKTOB PEaKIUH;
Macchl  (00BeM,
BEIIECTBA) TPOJYKTa pEaKIuH,
€CII OJIHO W3 BEIICCTB JIAaHO B
BUJIC pacTBOpa C OTPEICICHHOM

MAacCOBOH J10JI€ll paCTBOPEHHOTO

KOJIMYECTBO

BCIICCTBA.

OK 01

2.2

DIEKTPOTUTHIECK
asi IuccoLuanus u
HOHHBII 0OMeH

CocTaBnsaTh
XUMHUYECKUX peaxiuu
HOHHOTO obMeHa c
y4acTHEM HEOPraHMYECKUX
BEIIIECTB

YPpaBHCHUSA

1. 3amaHusg Ha COCTaBJICHHUE
MOJIEKYJISIPHBIX HOHHBIX
peakuuii ¢ y4acTHEM OKCHJOB,
KHUCJIOT, OCHOBAHMHM M COJIeH,
MOHHBIX peakluil THuAposn3a
COJIEH, YCTaHOBJICHHE

)51

U3MEHEHHS KUCIOTHOCTH CPEIbI.
2. JlaGopatopHas pabora
«Peakuuu ruaposnzan.

OK 01
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MEPONIPUATHS OK
/ Tema
3 Pazpean 3. HccaenoBath cTpoeHue u Kontpoasnas padora
Crpoenne u CBOIICTBA «CBOHCTBa HEOPraHMYECKHUX
cBOlicTBa HEOPraHU4YecKUX BellecTB BellleCTB»
HEOPraHU4eCcKHX
BellleCTB

3.1 |Knaccudukamms, |Knaccudummponath 1. Tecr «Howmenknarypa wu|OK Ol
HOMEHKJIaTypa H|HEOPraHUYeCKHe BEIIECTBA|HA3BaHUE HEOPraHUYECKUX
CTpPOCHHUE B COOTBETCTBUM C HX|BEIIECTB  HUCXOIsi1 M3  HX
HEOPraHMYECKUX |CTPOCHUEM XUMUYECKOH  GOpMynBl WU
BEIIIECTB COCTaBJICHUE XUMUYECKOMN

dbopmyIbl MCXOAS W3 Ha3BaAHUS
BEIIECTBA IO MEXAYHApPOIHON
W TPUBHAIBHOMN
HOMEHKJIAType».

2. 3agauum Ha pacyeT MacCOBOM
noiu  (Maccel)  XMMHUYECKOIro
JneMeHTa  (COeIMHEHHus) B
MoJIeKyJie (CMecH).

3. IlpakTuyeckue 3agaHus MO
KJIacCU(pUKAIMU, HOMEHKIAType
U XUMHYEeCKUM  (dopMylam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. Ilpaktuueckue 3aJaHusi Ha
ompe/esieHue XUMHYECKOMN
AKTUBHOCTH BEIIIECTB B
3aBHCHMOCTH BHJIa XUMUYECKOU
CBS3M U THUIA KPUCTAILTUYECKON
PEIIeTKH.

3.2 |®usuko- YcranaBnuBaTh 1. Tect «Ocobennoctu|OK 01
XUMHUUYECKHE 3aBUCUMOCTD (hM3UKO-| XUMHUYECKHX CBOMCTB OKcuaoB,|OK 02
CBOICTBa XUMHYECKUX CBOMCTB|KHUCIIOT, OCHOBaHUH,
HEOPraHMYECKUX |HEOPraHMYEeCKHX BelIeCTB|aM(pOTEpHBIX THAPOKCHIOB U
BEILIECTB OT CTPOEHHUSI aTOMOB H|COJICI».

MOJIEKYJ, a Takke Tunal2. 3agaHusi Ha COCTaBJICHHUE

KpHCTaHHquCKOﬁ peUICTKA

ypaBHCHI/II\/'I XUMHUYCCKUX
peaKquI C y4aCTUCM IPOCTHIX U
CJIOXKHBIX HCOPIraHNYCCKUX
BCIICCTB: OKCHIOB MCTAJJIOB,
HEMCTAJJIOB )51 aM(I)OTCpHLIX
OJICMCHTOB, HCOPTraHNYCCKUX
KHUCJIOT, OCHOBaHMI n
aM(I)OTepHBIX TUAPOKCUIOB,
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MEPONIPUATHS OK
/ Tema

HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOLUX UX CBOMCTBA
U CHIOCOOBI IOJTyYEHHUS.
3. IlpakTUKO-OpUEHTHPOBAHHbIE
TEOPETUYECKUE  3a/JaHusl  Ha
CBONCTBA u [IOJIy4YECHHUE
HEOPraHMYECKUX BEILECTB.
4. JlabopaTtopHas pabota
«CBoiicTBa METAJJIOB u
HEMETAJIJIOBY.

3.3 |[IpomsBojacTBO Ob6ocHoBbIBath 3HaueHne u|lIpakruko-opuentupoBannsie |OK 01
HEOPraHUYECKUX |PUMEHEHUE 3agaHuss  mo  coctasieHuo|OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB B|XUMUYECKHX peakuuit c
3Ha4YeHHE u|ObITOBOM H|y4acTUEM HEOPraHUYECKUX
MIPUMEHEHHE B|IIPOM3BOJICTBEHHOM BEUIECTB, UCTOJIb3YEMbIX JJIS X
ObITY u Ha|IeATEIbHOCTH YeJOBEKa HX|UACHTU(UKAINU u
MIPOU3BOJICTBE (U3UKO-XMMUYECKUMHU MPOMBIIITIEHHBIX croco6oB

CBOWCTBAMM MIOJIyYEHHUS.
4 Paznen 4. HccaenoBatb cTpoeHue u KonTpoasHasi padora
Crpoenne n CBOIICTBA OPraHMYecKUX «CTpoeHHe H CBOICTBA
CBOJicTBA BelecTB OPraHMYecKHX BelecTB)
OpPraHMYecKuX
BellleCTB

4.1 |Knaccudukanus, |Kmaccudunuponatsb 1. 3amamus Ha cocrasienue|OK 01
CTpOEHHUE U|OpraH1yecKre BeIeCTBa B|Ha3BaHUU OpraHU4ecKux
HOMEHKJIaTypa COOTBETCTBUU c UX|COEIUHEHUI 1O TpPUBUAIBHOU
OpraHU4eCcKuX CTPOEHHUEM WIn MEXTyHapOAHOM
BELIECTB CHUCTEMaTHUYECKOM

HOMEHKJIaType.

2. 3agagug Ha COCTaBJIEHHE

MOJIHBIX u COKpAII[CHHBIX
CTPYKTYPHBIX dbopmyn
OpraHNYecKHUx BEIIECTB

OTACIBHBIX KJIaCCOB.

3. 3agaunm Ha oONpeleIeHUE
IpocTenIen bopmysl
OpraHn4ecKoi MOJIEKYIIbI,

HUCXO0Oda U3 JICMCHTHOT'O COCTaBa
(5 %).
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MEPONIPUATHS OK
/ Tema

4.2 |CsoiicTBa YcranaBnuBarthb 1. 3amanus Ha cocraBienue|OK 01
OpPraHUYEeCKUX 3aBUCUMOCTb ¢bu3nKo-|ypaBHEHUI xumuueckux|OK 02
COCIMHEHUN XUMHUYECKUX CBOMCTB|peaKkui c y4acTUEM

OpraHMYECKUX BEILECTB OT|OPraHMYECKHX  BEIIECTB  Ha

CTPOEHUS MOJIEKY OCHOBAaHHMM HUX COCTaBa U
CTPOEHHUS.
2. 3ajaHus Ha COCTaBJIEHUE
ypaBHEHUN XMUMHYECKUX
peakuuii, HJUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C YUETOM
MEXaHHU3MOB MIPOTEKAHUS
JTaHHBIX peakuui u
TE€HETUYECKON CBSI3U
OpraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
3.  Pacuernwele 3amaum 10
YPaBHEHUAM peakuuit c
y4acTUEM OpraHUYECKUX
BEIIIECTB.
4. JlaGopaTtopHas pabora
«[Tonyuenue ATUJICHA u
M3yUYEHHE €r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBwBaTh 3HaueHue u|lIpaktuko-opueHtrpoBanneie |OK 01
BEILIECTBA B|IIpUMEHEHHE OpraHMYecKHXx|3afgaHus 1o  cocraBiaeHuo|OK 02
AKHU3HENIEATENIbHOC [BEIECTB B  OBITOBOM  M|XMMHUYECKUX peaxkuui c
TH YeJIOBEKA. | [IPOU3BOICTBEHHON y4acTHEM OpraHU4ecKux
IIpon3BOACTBO  H|AEATENIBHOCTH YEJIOBEKAa MX|BEIIECTB, UCIOJIb3YEMbIX IS UX
IIpUMEHEHHE (U3NKO-XUMUYECKUMU uAeHTUQUKAIMK B OBITY H
OpraHU4ecKuX CBOMcTBaMU HIPOMBIIIICHHOCTH.

BEILIECTB B
IIPOMBIIIIEHHOCTH

5 Pa3znea 5. HUccaenoBats paBHOBeCHE KonTpoasHnasi padora
Kunernyeckue | ¥ CKOPOCTbL XUMUYECKUX «CKOpPOCTh XUMHYECKOH
TepMOAMHAMMYEC peakuui peaKuuu ¥ XHMHUYeCcKoe

KHe PaBHOBeCHE»
3aKOHOMEPHOCTH
NPOTeKAHUS
XMMHYECKHX
peakumii

5.1 |Kunerunueckue Hccnenosath Biausiaue|1l. JlaGopatophas pabora Ha|OK 01
3aKOHOMEPHOCTU |KOHILICHTPALUU BBIOOD: OK 02
IIPOTEKAHUS pearupyoomux BemecTB Hu|— «OnpenesneHne 3aBUCUMOCTU
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MEPONIPUATHS OK
/ Tema

XUMHYECKUX TEMIIEPATYpbl HAa CKOPOCTh|CKOPOCTH peakuuu oT

peakuuit XUMUYECKUX PEAKIUN KOHIEHTpALUH  pearupyrolmmux
BELIECTBY;
— «OmnpeneneHue 3aBUCUMOCTH
CKOPOCTH peakuuu oT
TEMIIEPATYPHI».
2. IlpaKkTUKO-OpUEHTHUPOBAHHbIE
TEOPETUYECKUE  3a/JaHusl  Ha
aHanu3 (HaKTOpPOB, BIHUSIOIINX
Ha U3MEHEHUe CKOPOCTH
XUMHYECKOW PEaKIUH.

5.2 |Tepmomunammuec |MccnemoBatb BnusiHue|l. 3agaun Ha pacyers! TemoBeIX|OK 01
Kue W3MEHEeHHsI KOHIeHTpanuu |3(pdexToB xummudeckux peaxiuii| OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEaKMu Cpelibl U|U OIpeAesieHue THIa peakluu
MPOTEKAHUS TEMIIepaTyphl Ha cMemieHre|(rmo TerioBoMy 3P GheKTy: 3K30-
XUMHYECKUX XMMHUYECKOTO PaBHOBECUS |M SHIOTEPMHUUECKHUE).
peakuuii. 2. IlpakTHKO-OPUEHTUPOBAHHBIE
PaBHosecue 3aJaHus Ha MIPUMEHEHUE
XUMHUYECKUX npunnuna Jle Illarense s
peakuui HaXO0XKJICHUS HaIpPaBJICHUS

CMEIICHHUS paBHOBECHS
XMMHMYECKON PEaKLMH U aHaJlu3
(hakTopoB, BIUAIONINX  HAa
CMEILICHHE XMUMHYECKOTO
paBHOBECHS.
3. JlaGopaTtopHas pabora
«M3yueHne BIUSHUA Pa3IMYHBIX
(baxTopoB Ha CMEILICHNE
XMMHYECKOTO PaBHOBECHSD.

6 Pazpeu 6. Hccnenoars nucnepcubie | KonTposabHas padora no reme

JucnepcHbie CHCTEMBI «/lucnepcHbie cHCTEMbD)
CHCTEeMBI

6.1 |ducnepcHbie Paznuuats uctuHHble|l. 3amaum Ha npuroroBieHue|OK 01
CUCTEMBI H|pacTBODHI, KOJUIOUIHBIE| pacTBOPOB. OK 02
(baxTopsl UX|pacTBOPBI n|2. IIpakTHKO-OpUEHTUPOBAHHbBIE
YCTOMYMBOCTH rpyO0OIUCTIEPCHBIE CUCTEMBI|pacUeTHBIE 3a/aHus Ha

Ha OCHOBE XHUMHUYECKOIO|IUCIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCMOJb3yeMble B OBITOBOM WU

IMPOU3BOACTB €HHOH
JACATCIIBHOCTH YCJIOBCKA.
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MEPONIPUATHS OK
/ Tema
6.2 |UccnenoBanue HccnenoBath ¢usuko-|Jlaboparopnass  pabora  (ma|OK 01
CBOICTB XUMUYECKUE CBOMCTBa|BBIOOD):
JMCTICPCHBIX pa3IUYHBIX BH10B|— [Ipurorosienue pacTBopos;
CUCTEM JMCIIEPCHBIX CUCTEM — MHccnenoBanue aucrnepcHbIX
CHUCTEM.
7 Paspnen 7. HccaenoBarhb cBolicTBa
KauecTBeHHbIe OpPraHuYecKuX H
peakuuu HEOPraHUYecKHUX BellecTB
o0Hapy:KeHUs! € UCNOJIb30BaHHEM
OPraHMYeCcKHUX U | KaYeCTBEHHbIX PeaKkuuid
HEOPraHUYeCcKHX
BellecTB
7.1 |OOGHapyxeHue HccnenoBath 1. JlaGoparopnas pabora (Ha|OK 01
HEOpPraHWYECKUX |KaueCTBEHHbIE peakimu | BeIO0D):
KaTHOHOB V|HEOPraHWYECKUX BEHIECTB |— AHAIMTHYECKHE  PEaKIUu
AQHHUOHOB kaTuoHOB [-VI rpynm;
—  AHaJINTHYECKHE  pEaKIHH
AQHUOHOB.
2. Ilpaktuueckue 3agaHus Ha
COCTaBJICHUE YpaBHEHUH
peakiuii 0OHapYKECHHS
katuoHoB  [-VI  rpynn wu
AQHUOHOB, B T.4Y. B MOJIEKYJISIPHON
Y MOHHOM (opMax.
7.2 |OOGHapyxeHHe HccnenoBaTh 1. JlaGoparopnas pabora (Ha|OK 01
OpPraHUYECKUX KayeCTBEHHbIE peaxiuu |BbIOOD):
BEIIECTB OpraHMuYecKux coequHeHuii|— KauecTBeHHBIE peakuuu Ha
OTJIEbHBIX OT/IEIbHBIX KJIACCOB OT/IebHbIC KJIACChI
KJIaCCOB c OpraHMYeCKUX BEIIECTB;
HCIIOJIb30BaHUEM — KauectBeHHbIi aHaIN3
KaueCTBEHHBIX OpraHUYeCKUX COCAMHEHUU IO
peakuuit (GYHKIMOHATBHBIM TPYIIIIaM.
2. IlpakTuyeckue 3agaHus Ha
COCTaBJICHUE Ka4yeCTBEHHBIX
peaxiuit 0oOHapyXeHUS
OPraHUYeCKUX COETUHEHUI.
1 [puknagnoit MmoxyIb
8 Pa3znen 8. OneHnBaTh MOCJIEICTBUS 3amura keiica (c yueTrom
Xumus B ObITY H OBITOBOI H Oyayueil npogeccuoHaIbHON
NPOM3BOJACTBEHH NPOM3BOJACTBEHHOI JAesiITeIbHOCTH)

OH JeAATEJLHOCTH
YeJI0BeKa

NeATEeIHLHOCTH YeJI0BeKa C
MO3MIINN DKOJIOTHIEeCKOH
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MEPONIPUATHS OK
/ Tema
Oe3onmacHocTH
Xumusi B ObiTy u|OuenuBath  mocieactusi|Keiic (¢ yuetom  Oymymieit| OK 01
MIPOU3BOJICTBEHHO |OBITOBOM u|npodecCuoHAIBHOU OK 02
W JESATEIBHOCTH|IIPOU3BOICTBEHHON JESITEIbHOCTH) OK 04
YeJI0BEKa JIEATEIbHOCTH 4elloBeKa ¢|B0o3MOKHBIE TEMBI KEHCOB: OK 07
no3uuuii  3kosiormyeckoi|1. Iloremnenue kiMmara u
0e30MacHOCTH BBICBOOO K IEHUE ra30BbIX
TUAPATOB CO JHA OKeaHa.
2. byaymue wmatepuansl Ui
aBua-, MaIuHO- "
pruOOPOCTPOCHHUSL.
3. HoBele wMarepmanel s
COJIHEYHBIX OaTapeit.
4. JlexkapcTBa Ha  OCHOBE
pacTUTEIbHBIX MPENnapaTos.

9.1 Pasnen 9.1. HNutepnperupoBarth 3amuTa yyeoHo-
HccnenoBanue u | XuMH4YeCKHe NMPOLECCH] U | HCCJIEA0BATEIHCKOI0 MPOEKTA

XUMHYECKH siBJieHus1 B Onocgepe (¢ yueroM Oyayuueit
aHaJn3 00bEeKTOB npogdeccuoHAIbLHOM
ouocdepbl JAesiTeJIbHOCTH)

9.1.1 |OcHoBBI BreimonHsaTe mosiHBIN  1IMKI| 1. JlaGopaTtopHas pabota|OK 01
nabopaTtopHoit 9KCIEPUMEHTAJIBLHOTO «OCHOBBI nabopaTtopHoit
MIPaKTUKU B|HCCIIEJOBaHUS C|IpaKTUKN».
npodeccuoHallbH | COOI0ICHUEM npaBmwi|2. TumoBble  pacyeTsl 1O

bIX JTA0OPaTOPUAX

0€e30I1aCHOTO O6paH_IeHI/I5I C|TEMATHUKE SKCIICPHMECHTA.

BEIIECTBAMU
1a00paTOPHBIM
00opynoBaHUEM

ul3.
CpeIHEro
9KCIIEPHUMEHTAIbHBIX

3agaun  Ha  BBIYHCIICHHE
3HAYCHHS
JIAHHBIX,
HOTPEITHOCTH.

4. TlpencraBieHue pe3yIbTaTOB
9KCIIEPUMEHTAa B  pa3InIHON
dopme  (Tabmuma,  rpaduk,
OTYET, JAOKJIal, IPE3CHTALIN ).
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OuneHo4YHbIC MEPONIPUATHS

OK

9.12

XUMUYECKUI
aHau3 IpoO BOJIBI

UccnemoBars Xumuueckuit
COCTaB MPOO BOJIBI

1. Tect «CBoiicTBa U COCTaB
BOJBI.

2. 3amanne  «XUMHUYECKHUH
COCTaB BOJBL, THUII BOABI U
CrocoObl ee MpUMEHEHUs» (C
WCIIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTuKO-OpUEHTUPOBAHHBIE
TEOpPETHUYECKUE  3aJaHus  Ha
cOCTaB BOIBI M CIIOCOOBI
BBIDQXCHUSI KOHILIEHTpAluid U
nepecyer  KOHIEHTpauuil  (c
WCIIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JlaGopatopHas paboTa Ha
BBIOOD:

— Ouncrtka BOJIbI oT
3arps3HEHU;

— Omnpenenenve pH Boabl u ee
KHCJIOTHOCTH;

— OmnpeneneHne  KECTKOCTU
BOJIBI u CIIOCOOBI ee
YCTpaHCHHS.

OK 01
OK 02
OK 07

9.1.3

XUMHAYECKUH
KOHTPOJIb
KayecTBa
MIPOJIYKTOB
MMUTAHHUSA

Hccnenosate XuMHuyeCcKUH
COCTaB IIPOYKTOB MUTAHUS

I. Tecr «Opranuueckue u
HEOpraHUYecKue BEIIECTBA,
BXOJIIIIIE B COCTaB MPOIYKTOB
MUTaAHUS.

2. IIpakTUKO-OpHEHTHUPOBAHHBIE
3aaHus o KyJTUHApHOH
TEeMaTHKe.

3. JlabGoparopnas pabGora (Ha
BBIOOD):

— OOHapyXeHHE HUTPAaTOB B
MPOJIYKTAX MUTAHUS,

— MHccnenoBanue MpoJyKTOB
MUTaHUS HAa HATUYUE YTIEBOJOB
(MyKa, TBOpPOT, MOJIOKO, HOTYpT)
Ha HaJIU4Yue YIJIEBOJIOB
(kpaxmail, TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUN
aHaIu3 mpo6
MOUYBEI

HccnenoBath XUMHUECKHUI
cocTaB Mpo0 MOYBHI

1. Tect mo Teme «XMMHYECKUH
COCTaB  HEOPraHWYECKUX  H
OpPTaHUYECKUX YIOOPEHU».

2. 3amanue «BzanMocBs3n

OK 01
OK 02
OK 07
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OuneHo4YHbIC MEPONIPUATHS

OK

cocTaBa MOYBBI, TUII MTOYBHI U €€
Ha3HAYCHUS.

3. JlabGoparopnas pabGora (Ha
BBIOOD):

— OGHapyxeHnue
HEOPraHWYeCKUX IpUMeced B
po0ax MOYBHI;

— Omnpenenenne pH BogHOM
BBITSDKKU TIOYBHI, ee
KHCJIIOTHOCTH U IIEJIOYHOCTH.

9.15

Uccnenosanne
00BEKTOB
o6uochepsl

HccnenoBate XUMHYECKUI
cocTaB 00BEKTOB OHMOCheEpHI
Ha TIpuUMepe IPOIYKTOB
IUTaHMusA, BOAbI U ITOYBbI

Y4ueOHOo-1CcClIe10BATENhCKUN
IPOEKT B obnactu
HUCCIIEN0OBaHUS 00BEKTOB
orocdepsl.

Bo3MoxHBIE TEMBI TPOEKTOB:

1. Uccnenosanme cocTaBa
MHHEpaIbHON BO/JIbI 51
PEKOMEHIAlUN o ee
HCITOJIb30BaHHIO.

2. HUccnenosanue
pa3pyuaroIiero JEUCTBUS
MPUPOAHOMN BOJIBI Ha
CTPOUTEIbHBIC MATEPHUAIIBI.

3. Cocrapienue MPOEKTa
[IBETHHKA/0TOpo1a/caia B
3aBUCHMOCTH oT cocTaBa
MPOAHAIU3UPOBAHHBIX MTOYB.

4. CocraBieHue
cOQJIaHCUPOBAHHOTO MEHI0 Ha
JeHb (HEIEeN0) B 3aBUCHMOCTHU
OT COJEpKaHUS XUMHUUYECKUX
MaKpoO W MHKPOIIEMEHTOB B
MPOJYKTax MUTaHUSI.

5. HccinemoBanue  KadecTBa
MMUTHLEBOM BOJIBI.

6. Uccnenosanue npo6
BOJIOITPOBOJHOM BOJIbI Ha
peaAMET yCTpaHEHUs
JKECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI
B CEIbCKOXO03SHCTBEHHOMN
JIeSITEIbHOCTH.

OK 01
OK 02
OK 04
OK 07
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MEPONIPUATHS OK
/ Tema

9.2 Pa3nen 9.2. HNHuTepnpeTrupoBaTh YueOHo-ucc/Ie10BATEILCKUI

HccienoBanue u | XMMHYeCKHe MPoOLEcChl H | MPOEKT (C y4eToM Oyayuiei
XUMHYECKH siBJIEHUsI B TexHocdepe npogeccuoHaIbLHON

aHaJu3 00beKTOB JAesATeJIbHOCTH)
TexHochepsbl

9.2.1 |OcHOBBI Bommonnsate mosiHbi 1uki|l. JlabopaTtopHas pabota|OK 01
nabopaTopHOM 9KCIIEPUMEHTAILHOTO «OCHOBBI nabopaTopHOI
MIPAKTUKU B|HCCIICIOBaHUS C|mpaKkTUKm».
npodeccuoHallbH | COOIII0IEHUEM npaBmi|2.  TunoBsle  pacyeTsl 1O
bIX TaOOpaTopusix |O€30MacCHOTO OOpaIleHHs C|TEMAaTHUKE SKCIIEPUMEHTA.

BEIIECTBAMU u(3. 3amauyn  Ha BBIUKCIEHUE
1a60paTOPHBIM CpEIHEro 3HAYCHUS
o0opyI0BaHHEM IKCIIEPUMEHTAIBHBIX  JTaHHBIX,
MOTPETITHOCTH.
4. IlpencraBieHue pe3yabTaTOB
JKCIIEpUMEHTa B PA3JIM4YHON
dopme  (Tabmuima,  Tpaduk,
OTYET, AOKJIA, PE3CHTALI ).

9.2.2 | XuMu4ecKni UccnenoBate xumudveckuit|1. 3amaum Ha ompenenenune|OK 01
aHaIn3 npoO(cocTaB MpoO TEXHUYESCKOH |METAIIIOB, Heoprannueckux|OK 02
TEXHUYECKOU BOJEI AHUOHOB u opranndeckux|OK 07
BO/IBI BEUIECTB B TEXHUYECKOW BOJE

pa3HOro Ha3HAYEHUS.
2. IIpakTUKO-OpHEeHTHUPOBAHHBIE

TEOPETHUYECKUE  3aJaHus  Ha
coCTaB BOJBI U CIIOCOOBI
BBID@XCHUS KOHIICHTpAIUi U
mepecyer  KOHLEHTpamuh (¢
HCITOJIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3agaHue «XUMHYECKUH

COCTaB TEXHUYECKOW BOMBI, THII
BOJIBI ee
NPUMEHEHUS» (c
UCIOJIb30BAHUEM HOPMATHUBHBIX
JOKYMEHTOB).

4. JlaGopatopHas paborta (Ha
BBIOOD):

Onpenenenne  XJIOPHUIOB
METOJI0M TUTPOBAHUS
TEXHHUUYECKOM BOJIE;
Onpenenenue
TEXHUYECKON  BOJbI

u COCOOBI

B

JKECTKOCTH
METOJIOM
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OuneHo4YHbIC MEPONIPUATHS

OK

TUTPOBAHUS.

9.2.3

XUMHUYECKUN
KOHTPOJIb
Ka4yeCcTBa BO3/lyXa

HccnenoBate  coneprkaHue

YIUJICKHUCJIOIO ra3a B BO3AYXEC

1. Tect mo Teme «XUMHUYECKHI
coctaB arMoc(epHOTro BO3IyXa
1 BO3/IyXa paboueil 30HbI».

2. TlpakTUKO-OpUEHTHPOBAHHBIC
3a/IaHusl HA XUMHYECKUN aHAN3
cocTaBa BO3/yXa.

3. JlaboparopHas
«Ornpenenenue

pabota
COJIEpKAHHS
YTIJIEKHUCIIOTO Ta3a B BO3AyXe

MTOMETIICHUS JKCTIpecc-

METOOOM».

OK 01
OK 02
OK 07

9.24

XuMudecKkui
aHaIn3 mpo0
MaTepuaioB
CTPOUTEILHO-
pecTaBpalMOHHOM
NEeSITebHOCTH U

nu3alHa

Uccnenosarts poObI
MaTepuajgoB CTPOUTEIHHO-
pecTaBpaliOHHOU

NEeITeIbHOCTH U JU3aiHa

1. ITpakTHKO-OpHEHTHUPOBAHHBIE
3aJaHds 1O
mpo6

CTPOUTEIBHO-PECTABPALIMOHHOMN

XUMUYECKOMY
aHaJIN3y MaTepuasoB
NeITeIbHOCTH U JU3aiHa.

2. JlaGoparopHass pabora (Ha
BBIOOD):
H3rotosnenue

Kpacok
(mom6op u
CBSI3BIBAIOIIIHNX BEIIECTB);

HUccnenosanue

BsDKYIIHMX BEIICCTB Ha IMPUMEPE

[IMTMEHTOB
CBOMCTB

THIICA.

OK 01
OK 02
OK 07

9.25

Hccnenosanue
00BEKTOB
TEeXHOC(EpbI

Hccnenosate XuMHuyeCKUH
COCTaB 00BEKTOB
TeXHOoCepbl Ha MpUMepe

TEXHUYECKON  BOABI U
MaTepuajoB CTPOUTEIBHO-
pecTaBpaluOHHON

JIEATEIILHOCTHU U JU3aiHa

Y4eOHOo-uccIen0BaTeIbCKIil
MIPOCKT obnactu
HCCIIEI0OBAHUS

B
00BEKTOB

TEXHOCHEPHI.

Bo3moxHbIe TEMBI TPOEKTOB:

1. KonTpons

TEXHUYECKON  BOJABI  pPa3HbIX

COOTBETCTBUH

Ka4dycCTBa

BHJIOB
Mmetoaukamu o I'OCT.

2. Co3manme  JAEeKOpaTHUBHON
HITYKaTypKH.

3. IlurMeHTHl B U3AEIUAX U3

B C

CTEKJIa.
4. Hccnenosanue
pa3pylIAOLIETO JEUCTBUSA BOJIbI
Ha CTPOUTENbHBIC MaTEPHUATIBL.

5. OneHka cOCTOSHUS BO3JyXa

OK 01
OK 02
OK 04
OK 07
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OK

paboueil  30HBI  CHEIMAJIUCTA
(TexHoJsora, CTpOUTENS U T.II., C
Y4E€TOM obnactu
npo¢eCcCuOHAIBHOU
JIeATEIIBHOCTH) B COOTBETCTBUU
c HOPMAaTUBHBIMH
JOKyMEHTaMH.
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