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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN MPOT'PAMMBI YYEFHOM
JUCHUIIVIMHBI «XUMMU S

1.1. Mecto  aucoMIUVIMHBI B CTPYKTYpe  OCHOBHOH  mpodeccHOHATbHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI

VYyeOHast mucuuIinHa «XUMUs» SIBISIETCS 00513aTeIbHON YacThio 00111€00pa30BaTEIHLHOTO
nukia oOpazoBarenbHOM mporpammbl B coorBerctBuu ¢ PI'OC CIIO mo cnenuaibHOCTH
21.02.01 Pa3paboTka HEPTIHBIX ¥ FA30BBIX MECTOPOKICHHH .

1.2. llesn u niIaHMpyeMble pe3yabTaThbl OCBOECHHS U CHUTIIHHBI
1.2.1. leau u 3a1a4u AUCUMILIHHBI

DopMHUPOBAHHE Y CTYAEHTOB XUMHUYECKOW COCTABIISIIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI
MHpa KaK OCHOBBI TPUHATHUS PEIICHUNW B JKMU3HEHHBIX W TIPOW3BOJICTBEHHBIX CHUTYAIUSX,
OTBETCTBEHHOTO MOBEJICHUS B PUPOIHOM Cpe/ie.

3agaum AMCHUNIMHBI:

1) chopmupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX MPOIIECCOB U
SIBICHUM B OKpYXKalolllel cpeae, UEJOCTHOM HaydHOM KapTHHBI MHUpPA, B3aWMMOCBA3W U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI MPOBOAUTH PACUETHl MO XUMHUYECKUM (GopMysiaM U ypaBHEHHUSIM
XUMUYECKUX PpEeaKIui, IUJIAaHWUPOBaTh W HWHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKUX
9KCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKU MPOBEIECHUS XUMHUYECKUX SKCIEPUMEHTANbHBIX HCCIIEeTI0BaHUN
c coOmofieHneM TpaBui  0Oe30mMacHOro OOpalieHuss ¢ BEIEeCTBaMH W J1aOOpaTOpPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMECHUS aHATM3UPOBATh, OIICHUBATh, MPOBEPATH HA JOCTOBEPHOCTh M 000011aTh
MH(OPMALIMIO XUMHUYECKOT0 XapaKTepa U3 pa3Iu4HbIX HCTOUYHUKOB;

5) cdopmupoBaTh yMEHHsI MPOTHO3UPOBATH IMOCIEACTBUS CBOCH MAEATEIBbHOCTH H
XMUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MTPOLIECCOB;

6) cdopMupoBaTh MOHMMAaHHE 3HAYUMOCTH JIOCTHXKEHHUH XUMHUYECKOW HAyKu U
TEXHOJIOTUH 7151 pa3BUTHSI COIIMAIHOM U MTPOU3BOACTBEHHOMU cdep.

1.2.2. [lnanupyembie pe3yabTaThbl 0CBOCHHUS Y4eOHOM AUCIUIIIMHBI



Koa u IInanupyemble pe3yJibTaTbl OCBOCHHS M CHMIIJIMHbI

HAaHMeHOBaHHe

¢dopmupyembIx Oo6uue JAucuunjnHapHbIe

KOMITeTeH I M
OK 01. Bsibupars | B yacTu Tpy0BOro BOCIUTAHUS - BJAJETh CUCTEMOM XMMMUYECKMX 3HAaHUM, KOTOpas BKJIIOYAET:
CocoObl  pemIeHHs | - TOTOBHOCTh K TPYAY, OCO3HAHWE LIEHHOCTH MAacTE€pPCTBA, | OCHOBOIOJATAIONINE TOHATHA (XMMHYECKHHA DJIEMEHT, aToM,
3aja4 TPYAOIIOOHE; 3JICKTPOHHAsi 000JI04Ka aToma, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIH
npodeccruoHalIbHON - TOTOBHOCTb K aKTUBHOMW JI€ATEIBHOCTH TEXHOJOTMYECKON 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; ckeJeT, (yHKUMOHAIbHAs TpyINa, paadkal, H30Mepus,
KOHTEKCTaM - UHTEpeC K pa3IMuHbiM cdepaM NpoPecCUOHATbHON | U30MEpPbI, TOMOJIOTMUYECKUN psJl, TOMOJIOTH, YIJIEBOJOPOIbI,

NESITENHHOCTH,
OBJageHue YHUBEPCAJIbHBIMHA yuyeOHbIMU
NMO3HABATEJIbHbIMH A€l CTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe AeHCTBUA .

- CcaMOCTOATENbHO (OPMYIUPOBATH M  AKTYaIU3HUPOBATH
po0ieMy, paccMaTpuBaTh € BCECTOPOHHE;

- YCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK UM OCHOBAHUS JIIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- OMNpeAeNsaTh LN JAeATEIbHOCTH, 3aJaBaTh HapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;
3aKOHOMEPHOCTH U

- BBIABJIATH IIPOTUBOPCYUYHA B

pacCMaTpUBACMBIX ABJICHUAX,

-  BHOCHUTb KOPpPCKTUBBI B JACATCIIbHOCTb, OLCHHBATDH
COOTBCTCTBUC  PE3YJILTATOB OCIIAM, OLCHHBATL  PUCKU
MOCJIEeACTBUN ACATCIBHOCTH

- Ppa3BHUBATHb KpC€aTUBHOC  MBIIJICHUC IIpU  PCHICHHUU

JKU3HCHHBIX ITPO oem

KHACIIOPOA- ¥ a30TCOJEpKallfe COCTUHEHUS, OHOJOTHIECKU
aKTHBHBIC BemiecTBa (yrJIeBOABI, KHUPHI, OCIKH), MOHOMED,
MOJIMMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COCIIMHEHUS, KPUCTAJUIMYECKash peIIeTKa, TUIbl XUMHUYECKUX
peaknuii  (OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIE,

SHIOTEPMHUYECKUE, pEaKIMH HOHHOTO OOMEHa),
AJIEKTPOJIHTHI, HEBJICKTPOJIUTHI, AIIEKTPOJIUTUIECKAS
BOCCTAHOBUTEIIb,  CKOPOCTh
XHUMHYECKOH peakIi, XHMHUYECKOE PaBHOBECHE), TEOPHUH U

9K30- |

pacTtBop,
JCCOIMAIINS,  OKHUCIUTEIIb,
3aKOHBI (TEOPHUsi XMMUYECKOTO CTPOCHHS OPTaHMYECKUX BEIICCTB
AM. bByrnepoBa, Teopusi AJIEKTPOIMTUYECCKON JUCCOLUAIMH,
nepuoanveckuii 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHUSs
Macchl),
dakToNOrMUecKre CBEJICHHS O CBOMCTBAX, COCTABE, MOIYUYECHUU 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, BBIABUIATH I'MIIOTE3Y €€ PELICHHs,
HaxOJWUThb  apryMEHTbl  JJI1  J0Ka3aTelIbcTBAa  CBOUX
YTBEPKACHHM, 3a71aBaTh [TapaMeTPbl U KPUTEPUU PELICHNUS;

- AHAIM3HMPOBATH IIOJIYYCHHBIE B XOJE pEIICHUS 3a7a4d
pe3ynbTaThl, KPUTUYECKH OLEHUBATh HX JOCTOBEPHOCT,
IIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

- yMeTb

IMPAKTUYCCKYIO obnactu KHUBHEACATCIBHOCTHU,

HepeHOCI/ITB 3HAHUS B HOSH&B&TGJ’IBHYIO 158
- YMGTB I/IHTerI/IpOBaTI) 3HAHUS U3 pa3HI)IX Hpe)IMeTHBIX
oOacrei;

- BBIIBHIaTh HOBBIE HJIEH,
MTOJIXOJIbI M PEIICHUS;

- CIMOCOOHOCTE MX MCITOJIBb30BaHUS B I03HABATEILHON U

npeajiaratb OPUTHHAJIBHBIC

COHI/IaJ'IBHOI\/'I IIPaKTHUKE

- YMETb BBIABIIATH XapaKTEpPHbIC IIPU3HAKK U B3aUMOCBSI3b
U3YYCHHBIX IIOHATUHM, IPUMEHATH COOTBETCTBYIOLIME ITOHATHUSA
IIPU ONMCAaHUHM CTPOCHHUsS M CBOWCTB HEOPraHUYECKUX H
U HUX [pEeBpallCHUN; BBIABIATH

OpraHn4eCKux BCHICCTB

B3alMOCB3b XUMHNYCCKHUX 3HAHUU C HOHATUAMHA u
MNpEaACTABIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMCTh UCIOJb30BaATh HAMMCHOBAHWA XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ
MEKIYHAPOJHOTO COI03a TEOPETUYECKON M MPUKIATHOW XUMHUU
N TPHUBHUAJIBHBIC HAa3BaAHUA BaXXHEHUIITIX BCIICCTB (3TI/IJ’I€H,
denon, dopmanbaerua, YKCycHas

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

aleTUJICH, TJIUIEPHH,
rameHas W3BECTb,

APYTHX),
OpraHn4eCKux BCIICCTB,

HEramecHass HW3BECTb,

(bopMyIbI
YpaBHEHHS XUMHYECKUX PEaKIIHi,

IUThEBAs CcoJa U
COCTaBIISATh HEOPTaHUYECKUX U
OOBSACHATH X CMBICIT; TOATBEPKIAATh XapaKTepHble XUMUYECKUE
CBOMCTBa BEIECTB COOTBETCTBYIOUIUMH 3KCIIEPUMEHTAMH U
3alMCAMHU YPAaBHEHUN XUMUYECKUX PEaKIUi;

- yMeTb yCTaHaBIUBaTh MPUHAIICKHOCTH
HEOPraHMYECKUX U OPraHMYeCKHX BELIECTB K OIpeIeIeHHbIM

HN3Y4YCHHBIX

KJIaCCaM M IrpyIiliamM COGHHHGHHﬁ, XapaKTepu3oBaTh UX COCTaB U
BayKHEHIIIIE CBOﬁCTBa; ONpCAC/IATh BUABI XUMHUUYCCKHUX CBsA3eH
(KOBaﬂeHTHaH, HOHHAasA, MCTATINYCCKasd, BOI[OpOI[HaH), THIIbI
KPpUCTAJUIMYCCKUX  PCIICTOK BCIICCTB, KJ'IaCCI/I(bI/II_[I/IpOBaTB
XUMHUYCCKUEC PCAKIINHU,

- C(i)OpMI/IpOBaTL MNpCACTABJICHHUA: O MATCpUAIIbBHOM CIUHCTBC
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 MEAWLUHBI, CO3JAHHUH HOBBIX
MaTepHaioB, HOBBIX MCTOYHHKOB OJHEPTUU, B OOECICUeHUH
palMOHAIFHOTO  MPHPOJOIOIB30BAaHUA, B  (HOPMUPOBAHUH
MHUpPOBO33PEHUSI W OOMmIEH KyJIbTypbl UYEIOBEKa, a TaKKe
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
BO30YXJEHHOE COCTOSIHUE aTroma, 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 3THUJICHA W HM3yYCHHE €r0 CBOWMCTB, Ka4eCTBCHHBIC
peaKIuu Ha  albJCTHJbI, KpaxMmall, YKCYCHYIO 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, HAa KATHOH aMMOHWMS;, peIIaTh
9KCIICPUMEHTAJIbHBIC  3a7aud  I10

"Hemeramnsl") B COOTBETCTBHH C

TemMaM "Metamiel"! 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 ypaBHCHI/Iﬁ COOTBECTCTBYROIIIUX

XHUMHYCCKOT'O

peakuuii W (GOpPMYIUpPOBaTH BBIBOABI HAa OCHOBE 3THUX
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
KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B PELICHUU KOTHUTHBHBIX,

MH(OPMALMOHHBIX nu

KOMMYHHKATHUBHBIX u OpraHru3allMOHHBIX 3aaa4 C

coOmroeHneM TpeOoBaHuM SPrOHOMUKH, TE€XHUKH
0€301MaCHOCTH, THTHEHBI, PECypcOCOEpeKeHHs], MPaBOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€301acCHOCTH;

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

nH(pOpMallMOHHON 6E€30MaCHOCTH JIUYHOCTH;

- BJIaICTb OCHOBHBIMU MCTOJaMH HAYYHOT'O MO3HAHHWA BCIICCTB U
XUMHUYECKUX SIBIICHUH (HAONIO/IeHNE, U3MEPEHHUE, SKCIICPUMEHT,
MOJICIMPOBAHUE);

- YMETh NTpPOBOJIUTH pPAacyeThl MO0 XUMHUYECKUM (QOopMysam H
YpPaBHCHHUAM XUMHUYCCKUX

peakuuii C  UCIOJb30BAHHEM

(¢u3NYEeCKUX  BEIWYMH, XapaKTEepU3YyIOIIMX  BeUlecTBa C

KOJIMYECTBEHHOM 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

XUMHUYECKUN SKCIEPUMEHT (MoJlydyeHHe M H3yYeHHE CBOWCTB

CaMOCTOATCIBHO IJIaHUPOBATh u IMPOBOJUTDH

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

SKCIIEPUMEHTAJIbHBIX 3aJa4u M0 PACIO3HABAHUIO HEOPTAHUYECKUX
Y OPraHMYECKUX BEIIECTB) C COONIOIEHUEM MTPpaBul 0€3011aCHOTO
oOpallleHus C BeulecTBaMH U J1aOOPaTOPHBIM 000PYIOBaHUEM,
dbopMynupoBaTh  1ENH MPEIOCTaBIATh B
pa3ianuHoil hopMe pe3yapTaThl IKCIIEPUMEHTA, AHATU3UPOBATH U

HCCIICOOBaHUA,

OLICHUBATh UX JOCTOBEPHOCTD;
- YMETh OCYHIECTBJIAThH LIEJICHANPABICHHBINA MOUCK XUMHUUYECKOU
uH(pOpMAallMd B Pa3jIMYHBIX MUCTOYHUKAX (HaydyHas U y4eOHO-
Hay4yHas JHUTepaTypa, CpPeACTBa MacCcOBOM HH(OpMAINH, CETh
WNHTepHeT U Apyrue), KpUTUUECKH aHAJIU3UPOBATh XUMUUYECKYIO
uHpopmalio, TmepepadaThiBaTh €€ U UCMIOJb30BaTh B
COOTBETCTBUU C IMOCTaBJICHHOM y4eOHOM 3a1a4eii;

- BJIAJETh CHUCTEMOM 3HAHMM O METOJaxX HAay4YHOTO MO3HAHUSA
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SABJICHUW MPUPOIBI, UCIIOJIB3YEMBIX B E€CTECTBEHHBIX HAayKax H
YMEHHUSIMH TPUMEHATh 3TH 3HAHUS NPU IKCIEPUMEHTAIBHOM
WCCJICIOBAaHUU BEIIECTB W I OOBSICHEHUS XUMHUYECKUX
SABJICHUM, HMEIOIMUX MECTO B NPUPOJE MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HU;

OK 04. DddexrrBHO

B3aUMO/JEHCTBOBATh U

paboTtatb
KOJUIEKTHBE
KOMaH1e

B
n

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOATEIBHOCTH W
CaMOOTIPEICTICHUIO;

-OBJIaJICHUE HaBBIKAMU yue0OHO-UCCIIeI0BATEIBCKOM,
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 KOMOWHUPOBAHHOTO
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 M BBHITIOJIHATh XHMHUYECKUN 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 PEAKIIMH HOHHOTO OOMEHa, OIpeAesITh
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 BEIIECTBAMH U JIA0OPATOPHBIM
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 (MOJydeHHE M H3yYeHHE CBOICTB
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 TTPaBMII 0€30MaCHOTO
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
BIUSHUSA  COLMAJIBHO-DKOHOMHYECKMX  IPOIECCOB  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 y‘IC6HO-HCCJ’IC,Z[OB3T€J'IBCKOfI,

HpOGKTHOﬁ H COIMaJIbHOM JACATCIIBHOCTH,

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

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 OKPYXKAIOLIEH MPUPOIHOMN
OIIaCHOCTH BO3JEHUCTBUI Ha
BEIIECTB,

Cpelbl;  YYUTHIBAThH KUBBIE
OpraHu3Mbl  OMNpPEJIEICHHBIX
MoKa3aresisi NpeeIbHOM JOMYCTUMON KOHIIEHTPALINH;

AHAJIIM3UPOBaTb M OLCHHUBATHL C

MOHUMAs  CMBICI
- yMeThb MPOTHO3UPOBATh,
MO3UIUN KOJOTUYECKONW 0Oe30MacHOCTH IMOCIEACTBUS 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 OIIPpCACIICHHBIX BCIICCTB, IIOHUMasd 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 JUCIIUILIVHBI

2.1. O0beM JUCHUILUINHBI U BU/bI y4eOHOH padoThl

Bua yueOHo# paGoThl

O0BeM B yacax

O6bem 00pazoBaTeIbHON TPOTrPaMMBI 144

B T.4.

TEOPETUYECKOE 00yICHUE 82

MPAKTHYCCKUC 3aHATHSA 44
[TpomexyrouHas arrecTamnus B popme SK3aMeHa 18
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HanmenoBanme Conepxxanue yueOHOro Marepuajia (OCHOBHOE H PO ecCHOHAILHO-OPHEHTHPOBAHHOE), O0bem | @opMmupyembie
pa3aeyioB U TeM JJadopaTopHbIe M MPAaKTHYECKUE 3aHATHS 4acoB KOMIIeTeHIIH U
1 2 3 4
Pa3nes 1. OcHOBHBIE CTPOEHMS BellleCTBA
Tema 1.1. OCHOBHOE CO/Iep/KAHUE 4 OK 01
Ctpoenne aToMOB Teopernyeckoe o0yueHue 2
XUMHNYECKUX
CoBpeMeHHast MOJIeNIb CTPOCHHST aToma. DJIeKTpoHHass KoH(urypanusi atoma. Knaccuduxarus
3JIEMECHTOB U
_ |xumuueckux osmementoB (S-, pP-, d-anemenTs). BaneHTHbIE 3JIEKTPOHBI. BalleHTHOCTD.
MPUPOIa XUMHUYECKON "
- DNeKTpOHHas MPUPOJa XUMHUUECKOW CBSI3U. DIEKTPOOTPHUIIATEILHOCTh. KOoBasieHTHAs CBs3b, €€
BS3HU
Pa3HOBUIHOCTU M MEXaHU3Mbl 00pa3zoBaHusi (OOMEHHBIM U JTOHOPHO-aKIEeNTOpHbI). MoHHas 2
CBSI3b. Merannuueckas CBSI3b. Bonoponnas CBSI3b. MexMOJIeKyIIIpHbIE
B3auMOJICHCTBUA. M30TOMIBI, OCHOBHOE W BO30Y)KJICHHOE COCTOSIHUE aToMa, THOPHAU3aIus
aTOMHBIX OpOHTasei.
IIpakTHYecKkoe 3aHsATHE 2
[IpakTrueckoe 3aHsTHE
Pemienne mpakTHuecKMX 3aJaHUK Ha COCTABIICHHE JJICKTPOHHO-TpaduYecKux (GopMy 2
37€MEHTOB 1—4 nepruooB.
Tema 1.2. OCHOBHOE coiepKaHue 2 OK 01
Hepuomuaeckuit Teoperudeckoe odyueHne OK 02
3aKOH W Tabnwia
IIpakTHYeckoe 3aHsATHE 2
J.M.MenneneeBa
[IpakTuueckoe 3aHsiTHE
1.Ilepuoandeckas cucremMa xumudeckux diaemeHToB J[.M. MenneneeBa. DU3MUECKHI CMBICIT
[Tepuonuueckoro 3akonHa .M. MeHnneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB
XMUMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUU C 2

IIOJIOKEHUEM XUMHUYEeCKOro sjiemeHrta B Ilepuonmueckonn cucreme. MHPOBO33pEeHUECKOE U
HaydHoe 3HayeHue Ilepuonuyeckoro 3axona JI.M1. Menneneesa. Ilpornossr [I.1. Menneneesa.
OTKpBITHE HOBBIX XMMUYECKHUX JIEMEHTOB.

Paspnen 2. Xumuveckne peakuumn
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Tema 2.1.Tunsr
XUMUYECKUX peaKIIHit

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme

Knaccupukanuss ¥ THIBI XUMHYECKHX pPEAKUUH C y4acTHEM HEOPraHWYEeCKHX BEILECTB.
KomnuectBennnle oTHOIIEHHS B XUMHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHMMHUH H
PaCUCThbl IO YPABHCHUAM XUMHYCCKUX peaKuHﬁ. Moirs kak CAMHHIIa KOJINYCCTBA BCIICCTBA.
MouisipHas Macca. 3aKOHbBI COXPaHEHHs MacChl U 3HEpruu. 3akoH ABorajapo. MoJsipHblii 00beM
ra3oB. OTHOCHUTENbHAs IUNIOTHOCTb T'a30B.

Peakuun xomruiekcooOpa3oBaHHMsl C y4aCTHEM HEOPraHMYECKUX BEIIeCTB (Ha MpuUMepe
TUAPOKCOKOMIIJICKCOB IMHKA U aJHOMI/IHI/Iﬂ).

HpaKTI/I‘IeCKOQ 3aHATHE

[IpakTrnueckoe 3aHsTHE
1.CocraBinenue ypaBHEHUN peaKIUil COEAMHEHHUS, pPa3I0KEHHUS, 3aMelleHus, oOMeHa.
VYpaBHeHUs peaklnii TOPEHHsI, HOHHOTO 0OOMEHa, OKUCIIEHHSI-BOCCTAHOBIICHHUSL.

OK 01

Tema 2.2. OCHOBHOE cOIep/KAHUE OK 01
OJeKTpOUTHYECKast TeopeTnueckoe odyueHnue
Hﬂccou?aum " Teopus snekTposMTHUECKON nuccormalnuu. Peakunn noHHOro oOMeHa. CocTaBieHHE PEaKIuid
HOHHBIT OOMeH HMOHHOTO 0OMEeHa MyTEM COCTaBJIEHUS MX MOJHBIX U COKPAILIEHHBIX HOHHBIX YpPaBHEHUH.
IMuaponus coseid. 3Ha4eHHE THAPOIN3a B OMOJIOTMYECKIX 0OMEHHBIX Tporeccax. [Ipumenenue
TUIPOJIN3A B IPOMBIIIJICHHOCTH.
Paznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BElEeCTB
Tema 3.1. OCHOBHOE cO/IepKaHue OK 01
Knaccndukanus, Teopernyeckoe odyueHue OK 02

HOMEHKJIATypa U
CTpOEHHE
HEOpraHUYeCKuX
BEILECTB

Hpez[MeT HeOpFaHHqCCKOﬁ XuMuu. B3anMocBs3b HCOPraHM4YCCKHUX BCHICCTB. KHaCCI/I(bI/IKaI_II/IH
HCOPraHM4YCCKHUX BCIICCTB. HpOCTHe H CIOXHBIC BCIICCTBA. OCHOBHBIE KJIACChl CIJIOJKHBIX
BCIICCTB (OKCI/II[H, TUAPOKCUIADBI, KUCJIOTHI, COJ'II/I). HOMCHKJ'IaTypa N HAa3BAHHC HCOPraHMYCCKHUX
BCIICCTB HCXOAd H3 HUX XUMHWYECKOH Q)OpMYHH WM COCTaBJICHHME XUMHUUYECKOMH (1)0pMy.]'IBI
UCXoad U3 Ha3BaHUs BCIICCTBA I10 Me)I(ZLYHapOI[HOﬁ nIn TpHBHaHBHOﬁ HOMCHKJIATYpC.

Me)I(MOJ'IeKy.]'IHpHLIC B3aHMOJICHCTBHUS. KpI/ICTaJ'IJ'IOI‘I/I,Z[paTLI. ArperaTHLIe COCTOAHHA BCUICCTBA.
KpI/ICTaJ'IJ'II/ILIeCKI/Ie n aMOp(bHBIe BellecTBa. THIIBI KPpUCTAJTINIMYCCKHUX PCUICTOK (aTOMHaH,
MOJICKYJIsIpHasi, MOHHas, MeTaJ'IJ'II/I‘leCKaH). 3aBUCHMOCTD (I)I/ISI/ILIGCKI/IX CBOIMCTB BEIIECTBA OT
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THUIA KPUCTAJUINYECKOH perieTku. [IpuanHbpl MHOrooOpasus BEIIecTs.
CoBpeMeHHbIE TPEJICTaBIECHUSI O CTPOEHUHM TBEPIBIX, JKUIKUX M Ta3000pa3HbIX BEIECTB.
Kunkue KpucTasuibl.

HpaKTI/I‘IeCKOC 3aHATHE

[IpakTrueckoe 3aHsaTHE
Pemenne 3amau Ha pacueT MaccoBOM 0JM (MacChl) XUMHUYECKOTO 3JIEMEHTa (COCIMHEHHUS) B
MoOJIeKyJie (cMecH).

[IpakTrueckoe 3aHsATHE

Pemenne mnpakTHyeckMX 3aJaHUil MO KiIacCU(PUKAIMK, HOMEHKJIAType W XUMHYECKUM
(dopMysiaM HEOPraHMYECKHX BELIECTB Pa3IMYHBIX KJIaccOB (HA3bIBATh U COCTABIATH (POPMYIIBI
XMMHMUYECKUX BEIIECTB, ONPEAEIATh NPUHAUIEKHOCTh K KJIACCy).

Tema 3.2. ®usuxo- OcHoBHOE conepxaHue OK 01
XHMHYECKHE CBOACTBA | TegpeTHuecKoe 00yIeHHE OK 02
HCOPTaHIICCKHX Mertannel. O6mue (u3MUecKHe M XHMHYECKHE CBOMCTBA MeTaioB. CIOCOOBI TMOJTyYeHHS.
petects 3HaueHne METaNIOB U HEMETAJUIOB B MPHUPOJE U )KU3HEACITEIbHOCTH YeIOBEKa U OPraHu3MOB.

Koppo3zus MeTanos: BUAbI KOPPO3HU, CIOCOOBI 3alIUTH METAJUIOB OT KOPPO3UHU.

Hemeramner. O0mme ¢pu3nvecKkue u XUMHUYECKHE CBOMCTBA HEMETAUIOB. THUIHMYHBIE CBOMCTBA

metauioB [Y— YII rpynn. Knaccudukamus u HOMEHKJIATypa COCAMHEHHN HEMETaJIOB.

KpyroBopoTsl 6MOr€HHBIX 3JIEMEHTOB B IPUPO/IE.

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIECTB (OKCHJIOB, THAPOKCUIOB,

KHCIIOT, COJIEH | JIp.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX

COEJIMHEHUH, BHICIINX OKCHJIOB U TUAPOKCHUIIOB.

IlpakTH4eckoe 3aHsATHE

[IpakTrueckoe 3anaTue

CocraBieHne ypaBHEHUN XHMHUYECKHX PpEAKUHMA C y4yaCTHEM TPOCTBIX M  CIIOKHBIX

HEOPraHMYECKUX BEIIECTB: OKCHAOB METa/NIOB, HEMETAUIOB U aM(OTEpHBIX SJIEMEHTOB;

HEOPraHMYeCKUX KUCJIOT, OCHOBaHWNA M aM(pOTEPHBIX THIPOKCHUIOB, HEOPTraHUYECKUX COJIEH,

XapaKTepU3YIOIINX WX CBOHCTBa. PelleHne MNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX

3a/IaHUI Ha CBOMCTBA U MOJy4YE€HNUE HEOPTAHUUECKHUX BEIECTB.
Tema 3.3. OCHOBHOe coJepKaHue OK 01
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ITpoussoncreo
HEOPraHMYEeCKUX
BEIIECTB. 3HaUCHHUE U
MpUMEHEHHE B OBITY U
Ha MPOU3BOJICTBE

TCOPCTI/I‘leCKOC oﬁyqelme

O6H.[I/Ie MNpEACTaBJICHHUA O HNPOMBINIIICHHBIX criocobax MOJYYCHHA XUMHUYCCKUX BCHICCTB (Ha
pUMepe MPOU3BOICTBA AMMHUAKA, CEPHOM KHCIIOTHI).

UYepHast u uBerHas meramuryprus. [IpakTuyeckoe NMPUMEHEHHUE SIIEKTPOJM3a IS MOTyYCHHUS
ICJIOYHBIX, MICJIOYHO3EMCEIIBbHBIX MECTAJJIIOB n AJIJFOMUHU . Crexkiio u CHJIMKaTHasA
IMPOMBIIIJICHHOCTD.

[IpoGnema 0TX0A0B U NOOOUHBIX TPOAYKTOB.

HpaKTuquKue 3aHATUSA

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX 3aJAHUM O POJM HEOPTaHMYECKOW XMMHUHU B PA3BUTHU
MEIUIIUHBI, CO3JJaHWU HOBBIX MarepuagoB (B CTPOUTENBCTBE H  Jp. OTPaCisiX
MIPOMBIIIJIEHHOCTH ), HOBBIX HCTOYHHKOB 3HEPIUM (QJIbT€pHATUBHbIE HCTOYHMKH SHEPIUH) B
pelIeHny TpoOieM SKOJIOTUYECKOH, SHEPreTHUECKON U MUIEBOM 0e30macHOCTH.

OK 02

Paspean 4. CTtpoeHue U CBOCTBA OPraHUYeCKHUX BeleCTB
Tema 4.1. OcHOBHOE coiep:KaHue
Knacenukanus, TeopeTnueckoe o0yueHnue
CTpPOCHUE U =
[Ipenmer oprannueckoit XxumMuu. B3auMocBs3b HEOPraHMUECKUX U OPraHUYECKUX BELIECTB.
HOMEHKJIaTypa

OpPraHuYCCKNX BEIICCTB

XUMUYECKOEe CTpOCHHE Kak TOpSAOK COEIUHEHHs] aTOMOB B MOJIEKyJe COTJIACHO UX
BaJIeHTHOCTU. (OCHOBHBIE TIOJIO)KEHUS TEOPUM XUMHUYECKOTO CTPOCHMSI OPraHUYEeCKUX
coenquuennit A.M. BytiepoBa. YriaepoaHblid CKEJIET OpraHudeCcKo MOJIeKyIbl. MoOJEKyIsipHbIe
U CTPYKTYpHbIE (pa3BepHYThbIE, COKpAIICHHbIE) XuMudeckrue (Hopmylibl. 3aBUCUMOCTh CBOMCTB
BEIECTB oT XUMHYECKOTO CTPOCHHUS MOJICKYII. Hzomepus u H30MEPbI
(cTpykTypHas,reomeTpudeckas (Luc-TpaHc-uzomepus). KpaTHOCTh XUMUYECKOU CBSI3H.
[Tonsitre o pyHkunoHanbHOM rpyme. [IpuHIuIb! Kiaccuukauy OpraHuuecKuX COSIUHEHUA.
MexyHapoHass HOMEHKJIaTypa U MPUHLUIIBEI HOMEHKJIATYPhl OPraHUnYeCKUX COeTMHEHUM.

IlpakTH4eckoe 3aHsATHE

[IpakTryeckoe 3aHsATHE

HomeHknaTypa  OpraHM4YecKMX  COEAMHEHHH  OTAENbHBIX  KIAccoB  (HACHIIEHHbIE,
HEHACBIIIEHHbIE U apOMAaTHUYECKHE YIIJIEBOAOPOJbl, CHHUPTHI, (HEHOJBI, aNbJICTUIbl, KETOHBI,
KapOOHOBbIe KHCIOTHI U Jp.) CocTaBieHHE TMOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (opmyi
OpPraHMYECKUX BELIECTB OTHAEIbHBIX KJIACCOB, MCIIOJIb3YysSd MX HAa3BAaHUA II0 CUCTEMATHYECKOMN

OK 01
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HOMEHKJarype. Pacuerbl mnpocreiimeld (opMyibl OpPraHUYEeCKOM MOJIEKYJbl, HCXOHIs U3
3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CpolicTBa OcHOBHOE coJiep:kaHue 10 OK 01
OPTaHHYCCKHX Teoperuueckoe oGyuenue OK 02
COCHHCHIH DU3NKO-XMMHUYECKHE CBOMCTBA OPTAHMYECKUX COCAMHEHHUI OTIEIBHBIX KIAcCOB (0COOCHHOCTH

KJaccu(uKauy 1 HOMEHKJIATYypbl BHYTPU KJIacca; TOMOJIOTHMYECKHHA psil U o0mast (opmyrna;

n3oMepus; PU3NICCKUE CBOWCTBA; XUMHUECKUE CBOMCTBA; CITOCOOBI TOJTyYSHUS ):

— TpeJeNbHBIE YTIIEBOIOPOIbl. ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHUKOB TEIIa B

MPOMBIIIIIEHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YIJIEBOJAOPOJIOB, HAXOXKICHHUE B MPUPOJIE U

MIPUMEHEHHE aJIKaHOB;

— HempeJeNbHbIe U apoMaTU4ecKue yriaeBoaopoisl. [lonmuMepusanus 3THIIEHA KaK OCHOBHOE

HaIpaBJIEHHUE €ro MCIO0JIb30BaHUA. ['opeHre aleTuieHa Kak HICTOYHUK BBICOKOTEMIIEPAaTypHOTO 8

IJIAaMEHHM JUTsl CBApKU U PE3KU METAILJIOB;

— KHCIIOPOJICO/IEp)KAIllE COETUHEHHs (CIUPTHI U MpocThie 3(Uphl, (PEHONBI, aNbIETUIIBI U

KETOHBI, KapOOHOBBIE KHCIOTHI W WX Mpou3BojHbie). [IpakTHdeckoe NpUMEHEHHE

STUJICHTJIUKOJIS, ThulepuHa, penona. [Ipumenenue hopmanpaernia, aneraibieruia, YKCyCHON

KHCIOTHI. MbLTa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. MotoIine CBOICTBA MbLa,

— a30TCOIepXKAIUe COCTMHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Knaccudukanus m1 0cCOOEHHOCTH OpraHWYECKUX peakiuil. PeakimoHHble EHTphI. Paaukansl.

[lepBoHauanbHBIE MOHATUS O TUIIAX U MEXaHU3MAaX OPraHUYECKUX PEaKIUi.

IIpakTHYeckoe 3aHsATHE 2

Pemenune nemnovek mnpeBpalleHUil Ha TEHETHUYECKYIO CBS3b MEXIY KiIacCcaMH OPraHuYyecKhX

COCIMHEHUIN C COCTaBJICHMEM Ha3BaHUN OPraHMYECKUX COCAMHEHUN MO TPUBUAIBHON WU 5

MEXAYHApOIHOU CUCTEMAaTUYECKO HOMEHKIAaType. Pelienue pacyeTHbIX 3a/1a4 IO YpaBHEHUSIM

peakiuii ¢ yaacTueM OpraHM4eCcKHUX BEIIECTB.
Tema 4.3. OcHoBHOeE coep:xaHue 10 OK 01
Opranuueckue OK 02

Teopernueckoe o0yuenune 8
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BEIIECTBA B
JKA3HEAEATENbHOCTU
YEIIOBEKA.
IIpounsBoncTBO U
MPUMEHEHUE
OpraHUYECKUX BEUIECTB
B IPOMBILIIIEHHOCTH

buooprannueckue coenuHenus. [Ipumenenne u GMogoruyeckasl pojib yriieBoaoB. OKuUcCIeHne
YIJIEBOJOB — UCTOYHUK SHEPTrUU KUBBIX OpraHu3MoB. OOIAacTH MPUMEHEHHS aMHHOKHUCIIOT.
[IpeBpamenus: 6eMKoOB MUIU B opraHu3Me. buonorndeckue ¢pyHknun 6enkoB. bruonornyeckue
¢byHKIMYU XUpoB. POk opraHnyeckoil XMMUK B PEIICHUH TPo0IeM MUIIEBOH OE301IaCHOCTH.
HyxnennoBbie KUCIOTHI: cocTaB U cTpoeHue. CTpoeHne HykieoTu10B. CocTaB HyKJIEHHOBBIX
kucnot (AHK, PHK). Poib HyK1€MHOBBIX KHCIIOT B )KU3HEIEATEIBHOCTH OPraHU3MOB.

[Ipon3BOACTBO OpPraHMYECKUX BEIIECTB: IPOM3BOACTBO METAHOJIA, NepepadoTKa HePTH.
[TonuaTHiIeH Kak KPYNHOTOHHA&XKHBIA NPOAYKT XUMHUYECKOTO Npon3BojacTBa. IIpumeHeHune
stuieHa. [Ipon3BoacTBO M IpUMEHEHNE KaydyKa U PE3UHBI.

CuHTeTHYeCKHME U MCKYCCTBEHHBIE BOJIOKHA, WX CTpoeHue, cBoiictBa. I[IpakTuueckoe
HCIO0JIb30BaHNE BOJIOKOH. CHUHTETUYECKUE TUICHKU: W30JISLUs s MPOBOJIOB, MEMOpaHbl AJis
OTIPECHEHUS BOJIbl, 3aIIUTHBIEC MJICHKU JJIs1 aBTOMOOMIIEH, MIaCThIPU, XUPYPTUUYECKUE TOBSI3KU.
HoBble TeXHOOrNH JanbHENIIETO COBEPIIEHCTBOBAHMS OJMMEPHBIX MAaTEPHATIOB.

Ponb oprannueckoil XuMUU B pellieHUH MpoOIeM 3HEpPreTH4ecKoi 6e30MacHOCTH, B Pa3BUTUI
MEUIIMHBI, CO3/IaHUU HOBBIX MaTEPHUAaJIOB, HOBBIX HCTOYHUKOB SHEPTUU (aJIbTEepHATUBHBIE
HWCTOYHUKU SHEPTHH).

IIpakTHYeckoe 3aHATHE

Penrenne mpakTHKO-OpUEHTUPOBAHHBIX 33JAHUI TI0 COCTABICHUIO XUMHUECKUX PEaKIui,
OTPAKAIONINX XUMHYECKYIO aKTHBHOCTh OPTaHMYECKIX COSAMHEHHUH B Pa3IMYHBIX Cpeax
(TpUPOAHBIX, OMOJOTHYECKUX, TEXHOTCHHBIX).

Kunernyeckue mu TEPMOAMHAMHYECCKHE 3aAKOHOMEPHOCTH IMPOTCKAHUA XHMHYCCKHX

Pa3znea 5. .
peakuuii
Tema 5.1. OcHoOBHOE cojlep:KaHue
Kunernueckue
Teoperuyeckoe o0yueHue
3aKOHOMEPHOCTH —
HpoTeKaHUA Xumuyeckue peakiuu. Krnaccudukanmss XuMHUYECKHUX peakuuii: 1o ¢$a3oBOMY COCTaBy

XUMUYECKUX PEaKLHi

(roMOreHHble M TeTepOreHHbIE), M0 MCIOJIb30BAaHHIO KaTajau3aropa (KaTaJuTHYECKHEe U
HEKaTaJTUTHUECKHE).

CKOpOCTb pEeaklMy, €€ 3aBUCUMOCTb OT pa3IMYHBIX (PAKTOPOB: MPUPOABI PEArHpYOIINX
BEIIECTB, KOHLEHTpAIMM pEearupyroliux BellecTB, Temieparypbl (mpasuiio Baut-I'odda),
IUIOLIAIA PEAKIIMOHHON MMOBEPXHOCTH, HAJINYMA KaTanu3aropa. Posib kaTann3aTtopoB B IPUPOJIE

OK 01
OK 02
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U IIPOMBILLJIEHHOM IIPOU3BO/JICTBE.
OHeprus akTUBalMU. AKTUBUpPOBaHHbIM Komiuiekc. Kartamusatopsl u  karanus. Poib
KaTaJIn3aTOPOB B IIPUPOJIE U IIPOMBIILIEHHOM IIPOU3BOJCTBE.

Tema 5.2. OCHOBHOeE cojiepKaHue 6 OK 01
Tepmonnnamuieckue | Teopernueckoe oGyueHue 4 OK 02
3AKOHOMCPHOCTH Knaccupukamuss XUMHYECKMX pEakHii: 1O TeIIoBOMY JPQeKTy (IK30TepMHUYECKHE,
HpoTeamLt . |PHmoTepmuueckue), mo obpatumoctu (oOpatumble U HeoOpaTumble). TemoBble 3¢ eKTbI
;:r;;:::;; peATiL XUMHUYECKUX peakiuil. TepMmoxumuueckue ypaBHeHHs. OOpaTMMOCTh peakiuil. XUMHUYECKOe
xuMmdeckux peaiuii | PABHOBECHE 1 €0 CMEIEHNE MO JeCTBUEM pa3NuYHbIX (PAKTOPOB (KOHIIEHTpAIMs pearcHTOB 4

WIM TPOJIYKTOB PEAKIMH, HABJIEHUE, TEeMIeparypa) JUld CO3JaHHs ONTHUMAJbHBIX YCIOBUMN

MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB.

[Tonsatue 06 >HTANBIMK 1 SHTpoTHH. JHeprus [ no6ca. 3akon ['ecca u cnenctus u3 Hero. Ponb

CMEIIIEHHS PaBHOBECHSI B TEXHOJIOTHYECKUX MPOIECCaX.

IIpakTnyeckoe 3ansiTHE 2

IIpakTyeckue 3aHATHS Ha BBIOOP:

[Mpunnumn Jlelllarense. Bnusane pa3nuuubix GakTopoB Ha U3MEHEHHE PABHOBECHUS XUMUUYECKHUX

peaKIui.

3aKoH JEHCTBYIOIMX Macc M KOHCTaHTa XMMMYECKOIO paBHOBecHs. PacdeTbl paBHOBECHBIX 5

KOHIICHTpalUi pearupyromux BeIecTB U NPOJYKTOB peakiuil. Pacuersl TemnoBoro s¢dekra

peakuuu. PemieHne NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHM Ha NpUMeHeHue npuHiuna Jle-

Hlarense a1 HaXOXAEHUS HAINPABIEHUS CMEIICHHMsS PABHOBECHsS] XMMHUYECKOH peakuuu H

aHanu3 (HaKkTOPOB, BIUAIOLUIMX HAa CMEILEHHE XUMUYECKOTO PaBHOBECHS.
Paznea 6. JlucnepcHbIe CHCTEMBI 10 OK 01
Tema 6.1. Jlucnepcusie| OCHOBHOE cOIep:KAHUE 6 OK 02
cucteMbl 1 GakTopel | Teopernueckoe oGydenme 4 OK 07
X YCTOMHHBOCTH Hucnepchble cucteMbl. Kostouansle cucteMsl. MIcTHHHBIE PacTBOPBHI.

PactBopenune kak (¢usmko-xumHuueckuii mpouecc. PactBopbl. CrocoObl NPHUTrOTOBIEHUS

pactBopoB. PactBOopumoOcTb. MaccoBas 1018 pacTBOpPEHHOro BeuwiectBa. lIpenensHo 4

JOIYCTUMbIE  KOHIIEHTpAalUM M  HX  MWCNOJb30BAHME B  OLIEHKE  DKOJOTMYECKOU
6e3onacHoctu.Knaccudukanus aucnepcHslx cucteM 1o coctaBy. CtpoeHue U (pakTopsl

21




YCTOMUYMBOCTU JUCIIEPCHBIX CHUCTEM. Pacrno3HaBaHuWE MCTUHHBIX PACTBOPOB, KOJIIOMJIHBIX
pacTBOpoB u TpybomucnepcHbix cucteM. CrpoeHue wmuuemwisl. PaccenmBanume cBeta mpu
MIPOXOKJCHUH CBETOBOTO ITyYKa Yepe3 ONTUYECCKH HEOAHOPOHYIo cpeny (3ddexra Tunmans).

HpaKTI/I‘IeCKOC 3aHATHE

[IpakTrueckoe 3aHsaTHE

1.Pemennrie 3aay Ha MPUTOTOBJIEHHWE pAcTBOPOB. PellleHHe NPaKTUKO-OPHUEHTUPOBAHHBIX
pacueTHBIX 3aJaHUil Ha AUCIIEPCHBIE CUCTEMBbI, UCIIOJIb3yEMbIE B OBITOBOM U IMPOU3BOJICTBEHHOM
NEeSITEIbHOCTH YeJIOBEKa, C MO3UIMM IKOJIOTHYECKON 0€30MacHOCTH MOCIEACTBUNA U I'PaMOTHBIX
perneHuit mpo0eM, CBA3aHHBIX C XUMUEH.

Tema 6.2. OcHoOBHOe coep:KaHue OK 01
VcenienioBatue CBOCTB | TegpeTnueckoe 00yueHme OK 02
HCII HBIX CUCTEM o~ -

amctiepe cuere «IIpuroToBnenne  pacTBOpoB». IIpuroTroBneHwe  pacTBOpPOB  3aJaHHOW  (MOJISIPHOM)
JISL X

KOHIICHTpaIu (C TPAKTUKO-OPHEHTHUPOBAHHBIMU BOTIPOCAMH), OTMPEICICHHE CPEIbl BOJHBIX
HUISHTU(UKAITITT

PacTBOpOB.

«HccnenoBanne IUCHEpCHBIX cucTeMy». [IpUroToBieHMe M H3ydeHHE CBOICTB IUCHEPCHBIX

CUCTEM pa3HbIX BHUJOB: CYCHEH3UHU, SMYJIbCUHU, KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB

WCTUHHBIX U KOJUIOMJHBIX PACTBOPOB, BHISIBJICHHE OCHOBHBIX PA3IMUUi MKy HUMHU.
Pasnen 7. KauecTBeHHbIe peakiiuy 00HAPY KeHNSI HEOPTAHUYECKUX M OPraHUYeCKHX BellleCcTB OK 01
Tema 7.1. OcHOBHOE co/lep:KaHue OK 02
Obnapysxenue IIpakTH4yeckoe 3aHsATHE
HCOPTaHHACCKHX [IpakTueckoe 3anaTue
KaTHOHOB N aHHMOHOB

1.KayecTBeHHbIE XUMUYECKUE PEAKIIUU, XapaKTePHbIE IJ1s1 OOHAPYKEHUSI HEOPraHUUECKUX

BEIECTB (KaTHOHOB M aHWOHOB). CocTaBlieHue ypaBHEHU peakiuii oOOHaApyKeHHs KaTUOHOB [—

VI rpymm u aHHOHOB, B T.4. B MOJIEKYJIIpHOI U HOHHOHU (hopMax. Peakuuu oOHapy eHHs

HEOPraHMYECKUX BEIIECTB B pEAIbHBIX 00BEKTaX OKPYKAIOIIeH Cpebl.
Tema 7.2. OCHOBHOeE coepKaHNe OK 01
Obnapyxenue IpakTuyeckoe 3ansiTue OK 02

OPraHnYCCKHX BCIICCTB
OTACIBHBIX KJIaCCOB C
HCIIOJIB30BaAHUEM

1.KayecTBeHHBIC XUMHUYCCKHE PCaKnn, XapaKTCPHBIC IJIA O6H€lpy>KeHI/I$[ OTACIBHBIX KJIaCCOB
OpPraHU4YCCKUX COCOUHCHUI: (I)CHOJ'IOB, AIBACTUIO0OB, Kpaxmaia, YKCYCHOI\/’I KHUCJIOTHI,
AMHUHOKHCIIOT u I[p.l[eHaTypaL[I/I}I OcIIKOB pu HarpeBaHuH, IIBCTHBIC peakuun
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Ka4eCTBEHHBIX 6enkoB.CocTaBieHHEe KA4YeCTBEHHBIX peakiuil OOHApyXEHHsS OpPraHU4YeCcKUX COCAUHEHHH
peakuuii OTJEJbHBIX KJIACCOB.
Paznea 8. XuMus B ObITY M IPOM3BOACTBEHHOM 1eATEJLHOCTH YeJI0BeKa OK 01
Tema 8.1. OCHOBHOE CO/Iep/KAHUE OK 02
Xumus B ObITy U IIpakTHYecKoe 3aHATHE OK 04
[IPOU3BOJICTBEHHOM OK 07
JIeATeIbHOCTH o o o

DKkosornyeckass 0€30MacHOCTh MOCIEICTBUI OBITOBOM M TPOHM3BOJCTBEHHOW JEATEIBHOCTH
YeoBeKa

YeJIoBeKa, CBsI3aHHAsl C MepepadOTKOI BEMIECTB; MOWCK W aHAIN3 XUMUYECKOW MHPOPMAIIUHU U3

pa3IMYHbIX HCTOYHUKOB (HaydyHas W Yy4yeOHO-Hay4yHas JIMTEpaTypa, CpeICTBa MacCOBOM

nHpopmanuu, cetb UHTEpHET U Apyrue).
Tema 9.1.1. OcHoBbl  (OcHOBHOE COAEpPKAHME OK 01
nadopaTopHoi IIpakTHyeckoe 3ansiTHE
IIPaKTHUKU B B

BITIOJTHEHUE TUTIOBBIX PACUETOB MO0 TEMATHUKE HKCTIEPUMEHTA (BBIXO/I IPOIYKTA PEAKIINH,
npodeccruoHaTbHBIX
6 Macca HaBecKd, 00beM pacTBopuTelis).O0paboTka TaHHBIX, aHAJU3 U OIIEHKA UX

TabopaTopusix

JOCTOBEPHOCTH (BBIYMCICHUE CPEHETO 3HAUEHUS SKCIICPUMEHTAIbHbBIX JAHHBIX,

MOTPEITHOCTH).
Tema 9.1.2. OCHOBHOE cOIep/KaHUe OK 01
XUMHYECKUH aHATM3 | TegpeTHuecKoe 00yIeHHE OK 02
1po0 BOIBI OK 07

Knaccudukanus npod BoJbl MO BUAY U HAa3HAYEHUIO, UCXOJS W3 €€ XUMHYECKOTO0 COCTaBa.
OpranonenTuyeckue CBOMCTBa (3amaxX, MPO3PayHOCTh, I[BETHOCTh, MYTHOCTb) BOJIBI.
Kucnotnocts u mieno4ynocts Boabl. pH cpenbl u MeTobl ee onpeneneHus. JKecTkocTh BObI U
MeTobl ee omnpeaeneHus. CyIHOCTh METO/1a TUTPOBaHUs. BHIIbI )KeCTKOCTH BOJIbI (BpeMEHHAs
U mocrosiHHas). JKecTKocTh BOABI Kak MPHYMHA BBIMAJCHUS OCAIAKOB HIM OO0pa30BaHUS
COJICOTIIO’KEHUHM, UMEIOIIMX MECTO B OBITY M Ha Mpou3BOJCTBE.COCTaB COJE, BBI3BIBAIOIINX
KECTKOCTh BOJBI. XHMHUYECKHE TMPOILECCHl, YCTPAHSIONINE >XECTKOCTh BOJABl. Y PaBHEHHS
XUMUYECKUX PEaKIUi, WUIIOCTPUPYIOIIUX TIPOLECChl, MNPOUCXOIAIINE MpPHU YCTPaAaHEHUU
KECTKOCTH. YCTpaHEHHWE BPEMEHHOW >ECTKOCTU OBITOBHIMH M XHMUYECKUMHU CHOCOOAMH.
CriocoObl ycTpaHeHHs TOCTOSTHHON KECTKOCTH.

IIpakTHYecKoe 3aHATHE
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Croco0b! BBIpaXKEHHsI KOHLIEHTPALUU PACTBOPOB: MAacCOBAsi JOJISI PACTBOPEHHOTO BEIIECTBA,
MOJISIpPHAs. ¥ MOJIsLIIbHAs KOHLIEHTpauuu. Tutp pacrtsopa. Pemenne npakruko-
OPHUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA pacyeT KOHUEHTPALMM 3arpsA3HAIOIIHUX BELIECTB
U UX CpaBHEHHE C MIPEJIeIbHO JOMycTUMbIMU KoHLeHTpauusmu (I111K).

Tema 9.1.3.
XUMHUYECKUN KOHTPOJIb
Ka4yecTBa MPOAYKTOB
MMUTaHUSA

OcHoBHOE€ Coa€cpiKaHue

TeopeTuquRoe oﬁyqelme

KadecTBeHHBIN XUMUYECKUH COCTAB MPOAYKTOB MUTaHusA. BemecTBa, hanbcupunupyromnme
MIPOJIyKThI TUTAHMS, U BELIECTBA, 3arpsi3HAONINE NPOAYKThl MUTaHusd. Onpenenenne
3arpsA3HAIOIINAX XUMHYECKUX BEIIECTB B IPOAYKTAX ITUTAHUS, ONIPEIEICHUE BEIIECTB, HE
3asBJICHHBIX B COCTaBE MPOJYKTOB ITUTAHMSL.

HpaKTI/I‘IeCKOQ 3aHATHE

Opraandeckre 1 HEOPraHUIECKUE BEIIECTBA, BXOIAIINE B COCTAB MPOTYKTOB MATAHMUS.
Omnpenenenue cocraBa 010/ Ha COJIEp’)KaHNE MaKpO U MUKPOAJIEMEHTOB. 3yueHue
MIPeI0KEHHBIX MpernoiaBareneM 001 Ha IPeIMET XUMUYECKOTO COCTaBa, ONpeeeHue
J0JIel OT CYTOYHOM HOPMBI MaKpO U MUKPOIJIEMEHTOB B YKa3aHHOM OJII0JIE.

OK 01
OK 02
OK 07

Tema 9.1.4.
XUMHUYECKUH aHaJIn3
po0 TTOYBHI

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

K,naccmbnxaunﬂ ITIOYB II0 BUAY U HA3HAYCHHIO, UCXO A U3 XUMHNYCCKOI'O COCTaBa.
I/I,Z[CHTI/I(bI/IKaL[I/IH HpO6I)I IIOYBBI 110 €€ XUMHUYCCKOMY COCTaBy, OITMCAHUC BO3MOJKHOCTEH ee
IIPUMCHCHUS.

Tpe6OBaHI/I5[ K KQ4YC€CTBY INIOYBEI pa3JIMYHOIO Ha3HAYCHMU. Omnucanue 0coOeHHOCTEHN
HCIIOJIB30BaHMs IIOYB B 3aBUCHMMOCTH OT TUIIOB, CITIOCOOBI YIYUIICHUA Ka4€CTBa I104YB B
3aBUCHMMOCTH OT Ha3HA4YCHU .

O0J1acTH UCIIOIL30BaHUS OPraHn4CcCKux y):[06peHI/1171 B 3aBUCHMMOCTH OT Ka4CCTBCHHOI'O COCTaBa.
Omnucanue OPraHu4YCCKuX y,[[O6pCHPII>i N UX IPUMCHCHHEC B 3aBUCHUMOCTH OT COCTaBa IIOYBELI U €€
Pa3HOBHUIHOCTH.

OK 01
OK 02
OK 07

Tema 9.1.5.
Hccnenosanue
00BEeKTOB OHOCh epbl

OcHoBHOE conepkaHue

Teopernueckoe o0yuenune

Y4ebHo-Hccae10BaTeabCKUM IPOEKT B 007acTH Mcciae10BaHNus 00BbeKTOB bruocdepsl. O030p TeM
y4eOHO-UCCIIeI0BAaTEeIbCKAX MPOCKTOB. AJITOPUTM BBIIIOJTHEHUS MpoekTa. OnpeaeneHue

OK 01
OK 02
OK 04
OK 07
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poOseMbl Uccie1oBaHus. MeTo 1bl MOUCKA, aHAIN3a U 00paboTKK HH(POPMAIMH O IPOEKTE B
Pa3IMYHBIX UCTOYHHKAX.

HpaKaneCRoe 3aHATHE

ObocHOBaHUE aKTyaIbHOCTH BHIOpaHHOW TeMbl. BrisBiieHre mpobiaemsl uccienoBanus. Beioop
00BEKTOB U METOJI0B uccienoBanus. [loctanoBka nenel u 3anau uccienopanus. Onpenenenue
MpoJiyKTa uccienoBanus. OnpesesieHue 3TaroB U COCTAaBICHUE IIJIaHa UCCIIEI0BAaHUS.

Tema 9.2.1. OcHOBHI OcHoOBHOe coep:KaHue OK 01
nabopatopHoit IIpakTnueckoe 3ansiTHE
IIPaKTHUKU B B
BITIOJTHCHUE THUIOBBIX PAcYeTOB 1O TEMATHUKE 3KCIepUMEHTa (BBIXOJ TPOJYKTa PEaKIUH,

npohecCroHaIbHBIX

Macca HaBeCcKd, o0BeM pacTtBoputensi). OOpaboTka [MaHHBIX, aHaJIU3 W OIIEHKa WX
nabopatopusix

JOCTOBEPHOCTH  (BBIUMCJIICHHE  CPEIHET0  3HAUEHUS  JKCICPUMEHTANBHBIX  JaHHBIX,

norpemHocTH). [IpeacraBnenne B pa3nudHoi ¢Gopme pe3ylbTaTOB dKCIEpUMEHTa (Tabyuila,

rpaduk, OTYET, JOKJIaI, TPE3CHTAIIHS)
Tema 9.2.2. OcHoBHoOe coJep:kaHue OK 01
XUMIUECKHH aHATM3 | TeppeTHdecKkoe 06ydeHHe OK 02
TCXHIGCCKIHI BOAIPL | HaspageHne TexHUIecKoi BOabl. TpeGOBAHIS K TEXHHUECKOH BOJE IO IPYIITAM OTPEOICHHS. OK 07

KavecTBO TeXHHUYECKOW BOJBI PAa3HBIX BUIOB. XHWMHYECKUM aHAIU3 U MPOU3BOIACTBEHHBIN

KOHTPOJIb COCTaBa TEXHUYECKOH BoAbI. CYITHOCTh METOa TATPOBAHUSI.

AHanmM3 TEXHHYECKOW BOJIBI HA JKECTKOCTh U JIPYTHE TMoKa3zaTesid. KHCIOTHOCTh U IIET0YHOCTh

Bozbl. Omnpenenenue o0meld U CBOOOTHON MIETOYHOCTH (KUCIOTHOCTH) METOJOM THTPOBaHUSI.

pH cpensl 1 MeTo bl ee onpeneneHus. JKeCTKOCTh BOIbI i METOIbI €€ OTIPEICIICHUSI.

IIpakTHYeckoe 3aHATHE

CriocoObl BBIpOKEHUSI KOHIIGHTPALMK PAaCTBOPOB: MaccoBasi JOJS PACTBOPCHHOTO BEIECTBA,

MOJIIDHAasE ¥  MOJISUIbHas  KOHILEHTpanuu. TuTp  pactBopa. PerieHue  mpakTHkKo-

OPUEHTUPOBAHHBIX TEOPETHUCCKUX 3aJ[aHHI HA pacueT KOHIICHTPALUI 3arps3HSIONINX BEIICCTB

U MX CpaBHEHHE C MPEIEIBbHO JomycTUMbIMU KoHIeHTparwsimu (I11K).
Tema 9.2.3. OcHOBHOe cofep:KaHHe OK 01
XUMHIECKHH aHATM3  (TegpeTHdecKkoe 0byueHHe OK 02
BO3/yXa OK 07

XUMHUECKUI cocTaB aTMOC(EpHOTro BO3Jyxa, Bo3jayxa pabouell 30HbI. BpenHble BemiecTBa u
IIPUMECH B BO3AYyXe KMJIBIX MIOMEIIEHUH, B BO31yxe pabouel 30Hbl. HopMaTHBHBIE TOKYMEHTHI.
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[TocnencTBus BO3ACMCTBUS BBICOKOW KOHIIEHTPAUMU YIIEKUCIIOTO ra3a Ha OPraHu3M YeJIOBeKa.
MeponpusTus 10 CHUKEHHUIO YPOBHS 3arpsI3HEHHOCTH BO3AyXa UCCIEAYEMON KOMHATHI.

Tema 9.2.4. OcHOBHOE cojlepKanue 4 OK 01
XUMHYECKHH aHATN3 | TegpeTHuecKoe 0GydeHHe 2 OK 02
1pob matepuaios Knaccugukanus MarepuanoB, HCIOIB3YEMBIX B CTPOUTEIHHO-PECTABPALIOHHON IS TETFHOCTH OK 07
CTPOHTEIRHO™ M0 COCTaBy, X Ha3HAUYEHHE W NMPHUMEHEHHE. XMUMUYCCKHH aHaJN3 MaTepUaloB CTPOUTEIHHO-
pecTaBpalmOHHON . . . .
CATEIBHOCTH H pecTaBpallMOHHOM NESATETbHOCTH W JIu3aiiHa. XMUMHUYECKHH COCTaB MHTMEHTOB, KPAacHUTEINEH, 9
Tusaiina BSDKYILIUX CcMeced, OCOOEHHOCTM HX CBOHCTB M NpPUMEHEHHS B Npo¢decCHOHATBHON
NeaTeNbHOCTH. BemecTBa, HCIob3yeMble B Ka4eCTBE MUTMEHTOB U CBS3YIOIIUX MaTEPHAJIOB.
Ucrtopuueckas cnpaBka. CoBpeMeHHbIE MaTepUabl.
IIpakTHyeckoe 3ansiTHE 4
KadecTBeHHBIN M KOJMYECTBEHHBIH COCTaB MPOO MAaTepUaIOB CTPOUTEIHHO-PECTABPAIIMOHHOMN
NeSaTeNbHOCTH W Au3aiiHa. Kitaccumdukamus Kpacok IO YKPBIBUCTOCTH, MPO3PavyHOCTH B
3aBHCHMOCTH OT WCIIOJIb3YEMbIX NMUTMEHTOB W CBS3YIOMIMX BemiecTB. OmnpeneneHne cocraBa )
KpacoK Ha COJIep)KaHHE€ MHUKpPO M MaKpOd’JIEMEHTOB. PerieHue NpakTUKO-OPHEHTUPOBAHHBIX
3alaHUil 1O XMMHYECKOMY aHaiu3y IMpo0 MaTepuanoB CTPOUTEIbHO-PECTaBPAIlIOHHOM
NEeITeNbHOCTH U JU3akHa.
Tema 9.2.5. OCHOBHOE cOIep/KaAHUe 2 OK 01
Hccnenopanue Teoperndeckoe o0yueHune 2 OK 02
00bEKTOB TEXHOCHEPEI Y4eOHO-HCcCIe0BaTENbCKUN MPOEKT B 00JIACTH HMCCIEA0BaHUSA 00bEKTOB TexHOChepsl. O030p OK 04
TeM y4eOHO-HCCIeA0BATEIbCKUX MPOEKTOB. AJIFOPUTM BBIMOJHEHUS mpoekTa. OmnpeneneHue 5 OK 07
npoOieMbl uccienoBanus. Metopbl Mmoucka, aHaiu3a U 00paboTku MHGOPMALUK O MPOEKTE B
Pa3TMYHBIX UCTOYHUKAX.
IIpome:xxyTouHast arrecTanus B popMe 3K3aMeHa 18
Bcero 144
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3. YCJIOBUS PEAJIMBAIIAA TIPOTPAMMBI YYEBHOM IUCIATLIIMHBI
3.1. TpeOoBaHMsA K MUHUMAJILHOMY MaTepPHAJbHO-TEXHHYECKOMY O0ecredeHHI0

3.1. lns peanu3zauuy NporpaMMsbl y4eOHO# THCHHMIIMHBI 0JKHbBI ObITH MPe1yCMOTPEHbI
cileylolue crenraabHble MOMeIeHns :

Kabuner «Xumusi», ocHamieHHBIM B cooTBeTcTBHM C M. 6.1.2.1 oOpa3zoBaTeinbHOM
nporpammel 1o criermanbHocT 21.02.01 Pa3paboTka He(TSHBIX U Ta30BBIX MECTOPOKACHHUIA

3.2. UndopmanuonHoe odecrneyeHne peaau3auuu NporpaMmbl

Jia peanuzauuu nporpaMmbl OnGnnoTeuHbll (GoHJ 00pazoBaTelnbHONW OpraHU3alUH
JIOJDKEH MMETh TeYaTHBIC W/ AJIIEKTPOHHBIE 00pa3oBaTelbHbIe M HH(POPMAIMOHHBIE PECYPCHI
JUTsI UICTIOJTB30BaHUS B 00pazoBarenbHOM mpoiiecce. [Ipu dopmupoBannu 6udbanoTedHoro Gpoxaa
00pa3oBaTeNbHOW OpTaHU3aIli BHIOMpPAETCS] HE MEHEee OJHOTO HW3JAaHWs W3 TepEUNCICHHBIX
HIDKE TMMEYAaTHBIX M3JaHUN M (WIM) DIEKTPOHHBIX M3JaHWH B KauyeCTBE OCHOBHOTO, MPU ITOM
CIIHCOK MOXET OBITh JIOTIOJTHEH HOBBIMH U3JIaHHUSIMH.

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

1) T'abpuensn, O. C. Xumusa : 10-it xiacc. bazobiit ypoens : yueOHuk / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CrnaakoB. — 5-€ U3JaHHe, CTepeoTunHoe. — MoOcKBa :
[Ipocsemenune, 2023. — 128 ¢ : wmr - [ISBN 978-5-09-107222-8. - URL:
https://znanium.com/catalog/product/2089902 — TekcT: 3IeKTPOHHBIN

2) I'abpuensn, O. C. Xumus. 11 knacc. ba3osrit ypoBens : yueonuk / O. C. ['abpuensH,
H. T'. Octpoymos, C. A. CnaakoB. — 5-¢ uzaanue, crepeotunHoe. — Mocksa : [IpocBemnienue,
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 : I[Ipocsemenune, 2022. -
226 c. - ISBN 978-5-09-101653-6. - URL.: https://znanium.com/catalog/product/2090091 —
TekcT: 3NeKTpOHHBIN

3.2.2. DJjeKTPOHHbIe HW3AaHUS [ONOJHUTEJIBHON JINTEPATypbl, HMEKIIHECH B
3JIEKTPOHHOM KATAJIOTe JIEKTPOHHOI OM0JIMOTEYHOI 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. bazoBsiii yposens : yueOnuk / H. E. Ky3nernosna,
H. H. I'apa, A. H. JleBkuH. - Mocksa : [Ipocsemienue, 2022. - 320 c. - ISBN 978-5-09-099548-1.
- URL: https://znanium.com/catalog/product/2090105 — TeKcT: 371€KTPOHHBIN
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https://znanium.com/catalog/document?pid=2090093

4) Ky3nernoBa, H. E. Xumus. 11 xmacc. ba3ossiii ypoBens : yueObnuk / H. E. Ky3nenosna,
A. H. JleBkun, M. A. lllaranos. - 2-e u3nganue. - Mockasa : [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 YUYEBHOM
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  Jlelllatense st
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

35




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, Heopranndecknx|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 «XHUMHUYeCKui

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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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OuneHo4YHbIC MEPONIPUATHS

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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