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Paboyasi nporpaMma y4ebHoM AMCLMMIMHBI pa3paboTaHa Ha OCHOBE

- depepasbHOr0 TOCYAAapCTBEHHOrO 00pa3oBaTe/IbHOIO CTaHAApTa
(nanee - ®Ir'oC) mo cneyuaJbHOCTH CpeAHEro NpoPecCUOHATBHOTO
obpasoBaHusa (ganee - CIIO) 38.02.03 OnepanyoHHas AeATEJbHOCTb B
JIOTUCTHKE, YTBEPXKAEHHOTO MPHUKa30M MuHo6pHayku Poccuiickoi
®enepauuun ot 15.11.2023 Ne863 (3apeructpupoBaHHbIM B MHUHIOCTULMU
Poccun 15.12.2023 Ne76433);

- depepasbHOr0 TrOCYJapCTBEHHOTO 00pa3oBaTeJbHOIO CTaHAApTa
cpefiHero o61iero o6pa3oBaHus, yTBEPKJEHHOT0 MPUKa3oM MUHUCTEPCTBOM
obpa3oBaHud M Hayku Poccuiickont Penepanuu ot 12 mag 2019 r. Ne 413 (B
penakuuu ot 27 nekabpsa 2023 r.);

- @epnepasbHON 06pa3oBaTe/JbHOM NpOrpaMMbl CpeJHEro 06LIero
o6pa3oBaHUsl, YTBepXJleHHOW NpuKa3zoM MuHIpocBenieHuss Poccun oT
18.05.2023 r. Ne371(pea.ot 19.03.2024), 3apeructpupoBaHHOTo B MUHIOCTe
Poccun 12.07.2023 Ne72428)

- [IpumepHON paboyel mporpaMMbl 061[e0O6pa30BaTEJbHON y4yeOHOU
JAUCUUIJIMHBL  «XUMUSA» [0 NpoPecCUOHANbHBIX  00pa3oBaTeJIbHBIX
opraHusanuu, yreep>xaeHHo COBETOM IO OLeHKe COZep>KaHUs U KadyecTBa
OPUMEPHBIX pPabO4YMX MNporpaMM o00I1e06pa3oBaTeJbHOTO M COLMAJIbHO-
TYMaHUTApHOTO ILHUKJIOB CpeAHero Mpo¢deccHMoHaJbHOr0 00pa30BaHUA

®T'BOY AIIO UPIIO [IpoTokos N26 ot «18» anpesns 2025.

O6cyxaeHa ¥ 0Jl06peHa Ha 3ace/JaHuU IpeJIMETHO- Paspa6oTajh npenojaBarTelib:
JUKJIOBOM KOMHUCCHUU 06111e06pa30BaTENbHbIX
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1. OBIIAS XAPAKTEPUCTHUKA IIPUMEPHOM PABOYEH
MMPOI'PAMMBI OBIIIEOBPA3OBATEJBHON NTUCHUIIJINHBI
«XHUMMUST»

1.1. MecTO0 IMCUMIUVIMHBI B CTPYKType 00pa3oBaTeibHOH NPOrpaMMbl
CIl1oO

OO6mieoOpa3oBaTenbHasl JUCHUILUIMHA «XHUMHS» SIBISETCS 00s3aTEIbHOMN
yacTblo 00HIe00pa3oBaTeIbHOr0 IMKJIa 00pa3oBaTENbHOM MporpaMMbl B
cootBerctBu ¢ PI'OC CIIO mo _ 35.02.16 3kcmiayaTtanyuss U PEMOHT
CeJIbCKOXO3IUCTBEHHOM TEeXHUKU U O000pyJOBaHUA , YTBEPXKJAEHHOTO
npukazoM MuHoOpHayku Poccuiickon ®epepanyu ot 14.04.2022 Ne235
(3aperucTpupoBaHHbIM B MuHoctuuu Poccun 24.05.2022 N268567)

[IpuknagHo MOAYNb BKJIIOYAET pasjel «Xumusi B OBITY WU
POU3BOJICTBEHHON JIEATEILHOCTH YENOBEKa», KOTOPBIM peanusyercs i BCeX
npodeccuil/cnenualbHOCTE  METOJOM  PEIIeHHs  KeHCOB, CBA3AaHHBIX C
DKOJIOTMYECKON  OE€30MaCHOCTHIO M OILIEHKOW IIOCIENCTBUIL  OBITOBON U
IIPOU3BOJICTBEHHON  JIESITEIbHOCTH, COOTBETCTBYIOIIEH OTpacisiM  OynyIiei
npodeccuoHaIbHOM IeATeTFHOCTH 00yUYatoIIuXCsl.

1.2. Ileau u mIaHupyeMble pe3yJbTaThl 0CBOCHHS TUCHUIIINHBI

1.2.1. Heau 1 3a7a4u JTUCHUILTHHBI

Copepsxanue MporpamMMbl 00IIE00pa30BATEIBHON TUCHUIIITUHBL «XHUMHUS»
HaIIpaBJICHO HA JOCTHKEHUE CIEAYIOIUX HeJeH:

- dbopMHUpOBaHUE CHCTEMBbl XUMHYECKUX 3HAHUI KaK Ba)KHEHTIIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHUPA, B OCHOBE KOTOpPOU
JeXaT KIYeBble MOHATHA, (PyHAaMEHTaJIbHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME M IMOHUMAHUE CYIIHOCTH JIOCTYITHBIX
00001IeHIIT MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOPUEH NX
Pa3BUTHS U CTAHOBJICHUS;

- (opMHpOBaHUE U PA3BUTHE NPEICTABIECHUN O HAYUYHBIX METOJIaX
MO3HAHUS BEIIECTB M XMMHMUYECKUX pEaKkUHid, HEOOXOIUMBIX IS

MpUOOPETeHHUs] YMEHUN OPUEHTHPOBATHCS B MUPE BEIECTB U XUMUYECKUX



SIBJICHUM, UMEIOLUX MECTO B IPUPOJE, B IPAKTUYECKON U IOBCEIHEBHOU
KU3HU;

— pa3BUTHE YMEHHUM M CHOCOOOB JEATEIHHOCTU, CBSI3aHHBIX C
HaOII0/IeHHEeM U OOBSICHEHUEM XMMHUYECKOTO SKCIIEPUMEHTa, COOJII0ICHUEM
paBuiI O€301acHOr0 OOpaIeHUs C BEIIECTBAMH.
3amauyu IUCHMILIMHBI:

1) chopMHupoBaTh TMOHMMaHHE 3aKOHOMEpPHOCTEH
MPOTEKAHUS XUMHUYECKUX MPOIIECCOB U SIBIICHUN B OKPY’KAIOILIEH cpene, a
TaKK€ WX CBS3b C I1EJOCTHOM HAy4YHOM KapTUHOW MHUpa U JPYTUMU
€CTEeCTBCHHBIMU HAYKaMU;

2) pa3BUTh YMEHHS COCTaBJISATH (POPMYJIbI HEOPraHUYECKHX U
OpraHUYECKHUX BEIIECTB, YPABHEHUS XUMUUECKUX PEaKIUui, OOBSICHATh UX
CMBICJI, HHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKK MPOBEJACHHS MPOCTCUIIIMX XUMHUUYECCKUX
AKCIIEPUMEHTATBHBIX UCCIIEIOBAHUN C COOIIO/IEHHEM MPpaBUil 0€30MacHOro
oOpaliieHus ¢ BeIIeCcTBaMH U JIa0OpaTOPHBIM 000PYyI0BaHUEM;

4) pa3BUTh YMEHHUS HAaxOIWTh, AHAIM3MPOBATH W HCIIOJIb30BATh
UHGOPMAIINIO XUMHYECKOTO XapaKTepa U3 pa3iIudHbIX MHPOPMAIMOHHBIX
UCTOYHUKOB, BKJIOYash y4eOHYIO JUTEpaTypy, Hay4dHbIe MYyOIHMKAIUUd U
UHTEPHET-PECYPCHI;

5) cdopmupoBaTh yMEHHS TPOTHO3UPOBATH IOCJCACTBUS CBOCH
JESATENHHOCTH U XUMHUYECKUX MTPUPOIHBIX, OBITOBBIX M MPOU3BOCTBEHHBIX
IIPOLIECCOB, YYMTHIBAsE BO3MOXHBIC 3KOJOTUYECKHUE U COLMAJIbHBIC
BO3/ICHCTBUS;

6) cdopmupoBaTh  MOHMMAHHUE  3HAYMMOCTH  JOCTHIKCHUMU
XUMHYECKOW HAYKM MW TEXHOJIOTMWA JUISl Pa3BUTUA COLHAIBHOM U
IPOU3BOJICTBEHHOU cpep ¢ yMEHHEM MPUBOIUTH IPUMEPHI KX TPUMEHEHUS
B Pa3JIMYHBIX chepax KU3HU.

1.2.2. IlnanupyemMblie pe3yJabTaThbl OCBOEHHSI 001Ie00pa3oBaTeIbHOM

aucUIIuHLI B c00TBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Oco0oe 3HaueHue 0011e00pa3oBaTesibHas JUCIMUILUIMHA « XUMUSD UMEET MPU
dbopmupoBanuu u pazsutuu OK 01; OK 02; OK 04; OK 07 u IIK, npeacTaBieHHbIX

B aktyanu3upoBaHHbiXx @I'OC CIIO no npodeccuun/cnennanbHOCTH.



Koa un
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHTHUIIJIMHBI

O6mue’

I[I/ICIII/II'[.]'[I/IHleHI)Ie2

OK 01. Berbupatp
CTIOCOOBI pelIeHUs
3amad
npodeccuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE PE3yJbTaThI 10/IKHBI OTPAKaTh B YaCTHU:
TPYAOBOI'o BOCIIMTAHUSA:

TOTOBHOCTH K  TPYAY, OCO3HAaHWE IICHHOCTH
MacTepCTBa, TPYI0JIIO0UE;
TOTOBHOCTH K aKTHBHOU JCATCIIBHOCTU

TEXHOJOTHYECKOW M COLUMAIBHOW HAaNpaBJICHHOCTH,
CrOCOOHOCTh ~ MHHIIUMPOBATh,  IUTAHUPOBATH U
CaMOCTOSITEILHO BBITIOJHATH TAKYIO JE€ATEIIBHOCTB;
HWHTEpEC K pa3nuHbIM chepaM MpoQecCHOHATHHOU
JIeSITCITLHOCTH.

MertanpeaMeTHbIe pe3yJIbTaThl J0JKHbI OTPAKATh:

OsBJ1anenue

YHHMBEPCAJIbHBIMH Y4eOHbIMU

NMO3HABATEJIbHBIMU JAeHCTBUAMM:
a) 0a30BbIe JIOrHYecKHe AeiicTBUA.

CaMOCTOSITENIBHO (DOPMYIIUPOBATh M aKTyaIHu3UpPOBaTh
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh  CYIICCTBCHHBIH  IMPU3HAK WM
OCHOBAaHHUS JUI1 CpPaBHCHHS, KIaCCH(PHKAIMK H
000011IeHM;

ONpCACIIATh HCIU ACATCIIBHOCTH, 3a/1aBaTh IapaMETPhL
U KPUTEPHHU UX JOCTHIKCHUA,

BbIABJIATD 3aKOHOMCPHOCTH M IIPOTHBOPCUYHUA B
pacCMaTpUBACMBIX ABJICHUAX,

BHOCUTL KOPPCKTUBBI B ACATCIBHOCTb, OLICHHWBATDL
COOTBCTCTBUC PEIYIbTATOB LCIIKIM, OUCHNUBATH PHUCKU
MOCJIEACTBUN ACATEIbHOCTH.

JcCOMIUIMHAPHBIE Pe3yJIbTAThI J0JKHBI 0TPAXKATh:

IIP6 01. chopMupOBaHHOCTH MPEACTABICHUN: O XMMHYECKOM
COCTAaBIISIONICH E€CTECTBCHHOHAYYHOH KapTHHBI MHpPA, POJIU
XAMHWHM B TIO3HAHWUW SIBJICHUWA TPHUPOJBI, B (HOPMHUPOBAHHUU
MBIIIJICHASI W KYJBTYPbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHHS TIPAKTHYECKUX 3314
U OKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JIOPOBBIO U TIPUPOTHOM CpeJie;

IIP6 02. BrageHue CHUCTEMON XMMHUYECKUX 3HAHWH, KOTOpas
BKIJIFOYACT:  OCHOBOIIOJIATAIOIIME  TOHATHS  (XHMHYSCKUN
JJIEMEHT, aTOM, DJJIEKTPOHHas o00oJl0ouka artoma, s-, p-, O-
AJIEKTPOHHBIC OPOUTATIM aTOMOB, HOH, MOJICKYJIa, BAJICHTHOCTD,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKHCIEHUS, XUMHYECKas
CBA3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIepOIHbIN
ckener, (GyHKIMOHAJbHAas TpYINa, paguKkan, H30oMepus,
U30MEpPbI, TOMOJIOTUYECKUH psA, TOMOJOTH, YIJIEBOIOPOIbI,
KHUCJIOPOJI- M a30TCOJAepXkallhe COCIUHEHHs, OHOJIOrHYecKu
aKTHBHBIC BelIeCTBa (YIJIEBOJbI, >KUPBI, OCIKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISPHbBIE
COCIMHEHUS, KPUCTAJIMYECKAs pELIeTKa, THIbl XUMHUYECKHX

peaxiuit (OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUYECKHE, pPEaKIHMH HOHHOTO OOMeHa), pacTBOp,
SJEKTPOJIHTHI, HEAIIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
TUCCOLIMAINSA,  OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH

XUMHYCSCKOM p€akununu, XUMHYCCKOC paBHOBCCI/Ie), TCOPUU H
3aKOHBI (Teopnﬂ XUMHUYCCKOTIO CTPOCHHA OPraHHYCCKHUX

1 O6ue pesyapTaThl OCYLIECTBISAIOTCS B COOTBETCTBUM C IMYHOCTHBIMU U MeTanpeaMeTHbIMH pesynbratamu ®TOC COO (ITpukas Muno6paayku Poceuu ot 17.05.2012 Ne 413
(pemaxums ot 27.12.2023 1.), B GOpMHPOBAHUH KOTOPHIX yIaCTBYET 001Ieo0pa3oBaTeNbHas TUCIUIUINHA.

2 JluCuMIUIMHAPHBIE PE3YIbTAThI OCYLIECTBIAIOTCS B COOTBETCTBHH C TPEOOBAHMAMM K HPEAMETHBIM pe3yibTataM 6a3osoro yposHs (ITP6), ycranosnennsimu @IOC COO (Tlpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxuus ot 27.12.2023 1.), ¢ coxpaHEHHEM HCXOJHOW HyMepamuH.




0) 0a3oBbIe HCCIEN0BaTENbCKUE eCTBUS:

BJIAJICTh HAaBBIKAMHU y4€OHO-UCCIIEIOBATEILCKOU U
HpOGKTHOI\/JI ACATCIIbHOCTH, HAaBbIKAMU Pa3pCUICHUA
mpo0oem;

BBISIBJIATDH IMPUYUHHO-CJICACTBCHHBLIC CBA3HU n
AKTyaJIM3UpOBaTh 3a/ady, BBIABUI'aTb THUIIOTC3Yy €€
pelICHrA, HAXOJUTb ApryMCHTBI AJId JOKa3aTCJIbCTBA
CBOMX YTBEP)KJEHMH, 3aJaBaTb IapamMeTpsl |
KpPUTEpUH PELICHN,

AHAJIM3UPOBATH MMOJYYCHHBIC B XO/JIC PCIICHUA 3a1a4n
PE3YyIbTATHI, KPUTHYCCKU OILICHUBAThH ux
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

YMETh MNEPCHOCHUTH 3HAHHA B IIO3HABATCIBHYIO H
MPAKTUYECKYIO 00IaCTH KU3HEACITSIHBHOCTH.

BeuiectB  A.M. bByriepoBa, TeEOpUs AIIEKTPOJIUTHYECKON
Juccouranuy, nepuoanueckui 3akol .M. MenneneeBa, 3akoH
COXPAaHEHHUs Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK
XUMUH, (AKTOJIOTHYECKHE CBEICHUS O CBOWMCTBAaX, COCTaBe,
MOJIydeHUM U O€30MaCHOM MHCIOJIb30BAaHUM  Ba)KHEHUIINX
HEOPraHMYECKUX M OpPraHuYecKUX BELIECTB B ObITY U
IIPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA;

ITP6 03. chpopmMupOBaHHOCTh YMEHHUI BBISBISATH XapaKTEpHbIE
IOPU3HAKA U B3aMMOCBSI3b W3YYEHHBIX NOHSITUH, NPHUMEHATH
COOTBETCTBYIOIIUE ITOHATHS ITPY ONTMCAHUN CTPOEHUS U CBOKCTB
HEOPraHWYECKUX U OPraHN4YeCKUX BEIIECTB M UX NPEBPALLECHUN;
BBISIBJISITH B3aMMOCBSI3b XMMHMUYECKUX 3HAHUN C MOHATUSMHU U
MIPEACTABICHUSAMHU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
NP6 04. chopMHUPOBAaHHOCTL YMEHHMH  HCMOJB30BaTh
HAaVMEHOBAHUS XUMHUYECKHX COCIUHEHHW MEXIYHApOJIHOTO
COI03a TEOPETUYECKON M NPUKIATHON XMMHHM U TPUBUAJIbHBIC
Ha3BaHUS BAKHEHIIMX BELIECTB (3TUJIEH, AlleTUJICH, TIMLEPHUH,
(deHon, ¢popmanbaeru, YKCycHas KUCIOTa, TJIHMLUH, YrapHbIHA
ra3, yrJeKMCIbII ra3, aMMHUakK, ralleHas W3BECTb, HETaAlICHAs
U3BECTh, NMHTHEBAsl COJAa U JAPYIHX), COCTABIATH (OPMYIIbI
HEOPraHWYECKNX M OPraHMYECKUX BEINECTB, ypPaBHEHUS
XUMUYECKUX peaklHi, OOBSCHATh MX CMBICI; MOATBEPKIAThH
XapaKTepHbIE XMMHYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMU U 3aIIUCSIMH ypaBHEHUUN
XMMHYECKHUX PEaKIIM;

IIP6 05. cdopmMupoBaHHOCTH YMEHHHl  yCTaHaBIMBATH
IIPUHAJUIEKHOCTD U3yUYEHHBIX HEOPraHUYECKUX U OPraHU4eCKUX
BELIECTB K ONPEICIICHHBIM KJaccaM M IpyNIaM COEAUHEHHH,
XapaKTepu30BaTh HUX COCTaB M BaKHEHIIME CBOMCTBA;
OIpe/eNATh BUbl XUMHUECKUX CBsi3el (KOBaJeHTHas, MOHHa,
MeTaJuIn4YecKas, BOJOPOIHAsA), THUIBl  KPUCTAUITMYECKHX
PELIETOK BEIECTB; KIacCU(UIIMPOBATh XUMUYECKUE PEaKIiH;
I1P6 07. chopMHPOBAHHOCTh YMEHUH MPOBOJUTH PACUEThl IO
XUMHUYECKUM (hopMysiaM U YpaBHEHHUSIM XUMHUECKUX PEaKLUH C




UCTIOJIb30BAHUEM (U3UUECKUX BEJIHYMH, XapaKTEePH3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE ~ YCJIOBHUSI) Ta30B, KOJIMYECTBA  BEIIECTBA;
HCII0JIb30BaTh CUCTCMHBLIC XMMHWYCCKHUC 3HAHUA JIA NPUHATUA
pGIHGHI/If/'I B KOHKPCTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM.

OK 02. Ucnonp3oBaTh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayn3a u
WHTEPIpPETAIHN
nHpopmMaluu u
nH(pOpMaLMOHHbBIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npoheccCHoHaNBHOM
JeATebHOCTH

JIMYHOCTHBIE Pe3yJbTaThbl J10/I>KHBI OTPAXKATb B YaCTH:
HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(hopMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha
Uanore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 M€CTa B MOJIMKYJIbTYPHOM MUPE;
COBEpIICHCTBOBAHWE SA3BIKOBOM M  YHUTATEIbCKOU
KyJbTYpbl KaK CpEACTBA B3aMMOAECHCTBUS MEXKIY
JIFOIbMU U TIO3HAHUS MUPA.

MeTanpeaMeTHbIe Pe3yabTAThl 10JKHBI OTPAKATH:

OsBJiaanenue

YHHUBepPCAJbHBIMU Y4eOHBIMU

NMO3HABATEJIbHbIMH AeliCTBUAMM:
B) padora ¢ undgopmanueii:

BIIQJIETh HABbIKAMU TOJY4YeHHs HHQOpMAILUU U3
HUCTOYHUKOB  Pa3HBIX  THUIIOB,  CaMOCTOSITEILHO
OCYILIECTBIISITh TOUCK, aHAIM3, CHCTEMAaTU3alUI0 H
UHTEpIpeTanuo WHOPMAMU PA3IUYHBIX BUIOB U
(dhopM mpencTaBICHHUS;

co37aBaTh TEKCThl B PA3IUYHBIX (popMaTax ¢ y4yeToM
HazHaueHUsT WHPOpMAIMU M 1IeNIEBOM ayJUTOPHH,
BBIOMpasi ONTUMANbHYIO (OpMy TMpeICTaBICHUS H
BHU3yaIH3aIli;

OLICHUBATh JOCTOBEPHOCTb,
uHpOpMallUK, €€ COOTBETCTBHE
MOpPaIbHO-3TUYECKUM HOPMaM;

JJCTUTUMHOCTD
IMpaBOBBIM n

JucuunjinHapHble (NMpeaMeTHbIE) Pe3yJbTAaThbl U JI0JLKHbBI
OTPaAkKATH:

ITP6 06. BianeHuEe OCHOBHBIMHU METOJIaMU HAYYHOTO MMO3HAHUS
BEIIECTB M XUMUYECKUX SBICHUU (HAONIOJCHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNUE);

ITP6 07. chopMupOBaHHOCTh YMEHUMN MPOBOJUTH PacueThl IO
XUMUYECKUM (POpMyJiaM U YPaBHEHUSIM XUMUYECKUX PEAKITUH C
WCIIOJIb30BaHNEM (DM3UYECKUX BEIUYMH, XapaKTEPHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOpPOHBI: MAacChl, OOBema
(HOopMmallbHBIE ~ YCJIOBHSI) Ta30B, KOJIMYECTBA  BEIECTBA;
HCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS Uil MPUHATHUS
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM;

IIP6 08. cdhopmupoBaHHOCTH YMEHUH TUIAHHPOBATH |
BBINIOJIHATh ~ XMMHUYECKHIl  JKCHEpUMEHT  (TpeBpalleHus
OpraHUYECKUX BEILECTB PU HarPEBaHUH, MTOJTYYECHHUE ATUIICHA U
U3YyYEHHUE ero CBOICTB, KAUYECTBEHHbIC PEAKIIMU HA aJIbJICTH/IbI,
KpaxMaji, YKCYCHYIO KHUCIOTYy; JAeHarypauus OelIKoB mpu
HarpeBaHWU, LBETHBIE PEAKIMH OEIKOB; MPOBOJUTH pPEaKLUUU
MOHHOTO OOMEHa, OMpeleNsiThb Cpeay BOJHBIX pPAacTBOPOB,
KayeCTBEHHbIE pEaKIuu Ha cynb(aT-, KapOOHAT- U XIJIOPUI-
AQHUOHBI, HA KAaTHOH aMMOHWUS; pellaTh SKCIEPUMEHTAJIbHbIC
3amayu 1o TeMaM "Metauibl" U "HemeTamiber") B COOTBETCTBUH
C TMpaBUJIAMU TEXHHUKH O€30MacHOCTH TpU OOpalieHHH C
BEILECTBAMU U JIAOOPATOPHBIM 000pYJOBaHHEM; NIPEACTABIATh
pe3ynapTaThl XMMHUYECKOTO OJKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuii u (hopMynupoBaTh
BBIBO/Ibl HA OCHOBE 3THX PE3yJIbTaTOB;




— BJaJACTb HAaBbIKAMH pacCllO3HABaHHUA W  3allIUThI
uHpopManuy, HWHPOPMALMOHHON  Oe30macHOCTH
JIUYHOCTHU.

P66 09. cdopMUPOBAaHHOCTH YMEHHS  aHAIM3UPOBATH
XAMHUYECKYI0  MHPOpMAIIMIO, TMOIy4aeMyl0 M3  Pa3HBIX
HUCTOYHUKOB (CpeACTB MaccoBou mH(popmanuu, cetb MHTEpHET

U pyTrue).

OK 04. DddexrrBHO
B3aUMOJICHCTBOBATh U
paboTtath B
KOJIJICKTUBE U
KOMaHjie

JINYHOCTHBIE Pe3yJabTaThl I0JLKHBI OTPAKATH B YACTH:

rPas*KAaHCKOr0 BOCIIUTAHUS:

— TOTOBHOCTHh BCCTH COBMCCTHYIO JCATCIIBHOCTh B
HWHTEpecax rpakIaHCKOTO OOIIEeCTBa;

— YMCHI/IG B3aHMOHCﬁCTBOBaTB C COIINAJIbHBIMHA
I/IHCTI/IT}’TaMI/I B COOTBCTCTBHU C HUX q)yHKHI/IS[MI/I nu
Ha3HAUCHHEM.

MeTtanpeaMeTHbIe pe3y/ibTaThl J0JKHbI OTPAKATh:

OBJIaIleHI/Ie yHI/IBepcaJIbelMI/I KOMMyHl/IKaTI/IBHI)IMI/I

JeHCTBUSIMM:

0) coBMecTHAas 1esITeJIbHOCTD.

— IIOHHUMAaTh u HCITOJIE30BaTh MpENMyIIECTBA
KOMaHJHOW W MHIUBUIyaTbHON PabOTHI;

— TMpUHUMATh  LEJIA  COBMECTHOM  JEATEIbHOCTH,
OPraHu30BbIBaTh U KOOPAUHUPOBATH JACHCTBUS IO €€
JIOCTHKEHMIO: COCTaBJIATh IUIaH JIeNCTBHH,
pacnpenensaTb pojid ¢ y4eTOM MHEHUN YYaCTHUKOB
00CYX/1aTh pe3yIbTaThl COBMECTHOMU paOOTHI.

OBJlaleHHe  YHHUBEPCAJIbHBIMH  PeryJsiTUBHBIMH

JelCTBUSIMH:

r) NPUHATHE ce0sl U IPYTUX JIIOJdei:

— IPUHUMATh MOTHUBBI U apT'yYMEHTHI APYTUX JIOAEH MIPU
aHaJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;

— TpU3HaBaTh CBOE NPaBO M NPaBO JAPYruX JIIOJEH Ha
OIIIMOKU,

— pa3BUBaTh CHOCOOHOCTH MOHUMAaTh MHUP C TO3UIIUU
JPYroro 4ejoBeKa.

I[ncunnnnnapﬂme (l'lpe)lMeTHl)Ie) pe3yJbTaTbl U HOJIKHBI

0TpaKaTh:
NP6 08. cdopmupoBaHHOCTH YMEHUM TUIAHHUPOBATH U
BBITIOJTHATh ~ XUMUYECKHH  DKCIEpUMEHT  (TpeBparieHus

Opl"aHI/ILIeCKI/IX BCIICCTB HpI/I HaneBaHI/II/I, HOJ'Iy‘IGHI/IC OTUJICHA U
I/13y‘I€HI/I€ €ro CBOﬁCTB, KAauCCTBCHHBIC peaKHI/II/I Ha aJIbJACTUuAbI,
KpaxMaJl, YKCYCHYIO KHCJIOTY;, JCHaTypanus OeIKOB TIpHu
HaneBaHI/II/I, IIBCTHBIC peaKHI/II/I 6eJ'IKOB; HpOBO}II/ITB peaKm/m
WOHHOTO OOMEHa, OmpenemsiTh CpeAy BOJHBIX pPacTBOPOB,
KaueCTBEHHBIC PEaKIMU Ha cyiabdaT-, KapOOHAT- W XJIOPHU/I-
AHWOHBI, HA KAaTHOH aMMOHHMS; PEIIaTh JKCIEPUMEHTAIbHBIC
3amauu 1o TemMaM "Metamel" u "Hemeramibr") B COOTBETCTBUH
C TpaBWJIaMU TEXHUKH O€30TacCHOCTH TMpU OOpAIICHUH C
BEIIIECTBAMH U JIA0OPATOPHBIM 00OPYIOBAHUEM; TIPEICTABIIATH
pEe3YNbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX peaKIuid ©u (HOpMYIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJbTATOB.




OK 07.

JIMYHOCTHBIE pe3yJdbTaThbl J0/I>KHBI OTPAXKATDL B HaCTHU:

I[I/ICIII/IHJII/IHapHBIe (l'lpe[[MeTHbIe) pe3yJbTaTbl U MOJIKHBI

dHaJIn3 HCOPIraHUYCCKUX U OPraHNYCCKUX BCIICCTB
XMMHNYCCKHMMH U (1)I/I3I/IKO' XUMHNYCCKNMH MCTOJaMU

IIK 1.4 PaboTaTh ¢ XUMHUYECKUMHU BEIIECTBAMH U

ConelicTBOBATH IKOJIOTHYECKOTr0 BOCTIMTAHUS: OTPakKATH:
COXpaHEHUIO —  ¢OpMHPOBAHHOCTL  JKOJOTMUeckoil  KyiabTypsl, | PO 01. copMHPOBaHHOCTL NPEACTABICHUN: O XMMHUYECKOM
OKpYXKaroIlEen Ccpeapl, [IOHMMAaHWE BIUAHUSA  COLMAILHO-DKOHOMMUYECKUX | COCTABIISAIOLIEH €CTECTBEHHOHAYUYHON KapTUHBI MHpa, pOJIU
pecypcoc6epe>I<eHmo, IIPOLIECCOB HA COCTOSIHUEC an/IpOI[Hofxi A COLMAJILHON | XUMHUHU B IO3HAHUU SIBJICHUI npupoabl, B Q)OpMI/IpOBaHI/H/I
MIPUMEHSTH 3HAHUS 00 Cpebl, OCO3HaHWE  TJIOOATBHOIO  XapakTepa | MBIIIJIEHHA U KyIbTypbl JIMUHOCTH, €€ (yHKIMOHAIbHOI
W3MEHEHUHU KJIMMATa, IKOJIOTHYECKHX TIPOOIIeM; rPaMOTHOCTHU, HEOOXOIUMOM ISl pEIICHUs MPAKTUUECKUX 3a]1a4
IIPUHITUIIBI — IUIAHUPOBAaHWE W  OCYIIECTBIICHUE NeUcTBUil B | A OKOJIOTUYECKHA 000CHOBAHHOI'O OTHOIIEHUS K CBOEMY
OepeKINBOro OKpYXKalolllel Ccpelle Ha OCHOBE 3HAHUS Leiel 3JI0POBBIO U IPUPOHOM CpEJIE;
MIPOM3BO/ICTBA, YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA; NP6 10. cdopMUpPOBAaHHOCTH YMEHHI COOJIIOAATH TpaBUia
3¢ HexTUBHO —  aKTHBHOC HEIPHUATHE NEHCTBHI, NPHHOCAIMX Bpex | YKOTOTHYECKH 11€JIECO00Pa3HOTO MOBEIEHUS B OBITY U TPYJIOBOM
NIEHCTBOBATH B OKpYXKaromeii cpefie; JESATETPHOCTH B IIENAX COXPAHEHHUsS] CBOETO 3J0POBBI U
Ype3BBIYAITHBIX —  yMeHne [[POTHO3HPOBATH meGnaronpusTHele | OKPYKAIOIEH  MPUPOAHOH  CPElbl; YMMTBIBATH  OMACHOCTD
CUTYaIHIX DKOJIOTHUECKHE  TOCTENCTBIS  MpE/MPHHIMaeMpix | BOICHCTBHS HA JKWMBBIC OPTaHM3MBI ONPEIEICHHBIX BEIIECTB,
NEeUCTBUM, MPe10TBPALIATh UX. MOHUMAs CMBICT TIOKa3aTessl TMPENeIbHON  JOMyCTHMOM
MeTtanpeaMeTHbIE Pe3yJabTAThl H0JKHbI 0TPAKATh: KOHIEHTpAaluu.
OBJageHue YHHUBEPCAJIbHBIMHU Y4eOHbIMU
NMO3HABATEJIbHbIMH AeliCTBUAMM:
B) padora ¢ ungopmanueii:
— HCNOJb30BaTh  CpeAcTBA  MHGOPMAIMOHHBIX U
KOMMYHHMKAIIUOHHBIX ~ TE€XHOJOTUH B  pEUICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHU3aIMOHHBIX 3a7a4 ¢ COOI0IeHuEM TpeOOBaHU
SPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexxeHusi, MPaBOBbIX U ATHUECKUX HOPM,
HOPM HMH(OPMAIIMOHHON GE30MaCHOCTH.
IIKS... [IK 2.2 [IpoBOANUTH KaU€CTBEHHBIA U KOJTUYECTBEHHBII [1K 4.1. BeiObupaTh 1 OATOTABIMBATE TPUOOPHI U

00opysoBaHue Ui TPOBEICHUS aHATU30B.
[1K 4.4. CHumaTh noka3aHus MpuOOPOB U PACCUUTHIBATH

PE3YyJIIbTAThL I/I3MepeHHI>'I

% VkaseiBatorcss TTK, 27eMEHTBI KOTOPBIX (OPMHUPYET IPUKIAAHON MOAydb (IpoecCcHOHATBLHO

npodeccun/cienmansaocTd CIIO.

OpHEHTHpOBaHHOE conepkanne) B coorBercTBUE ¢ OI'OC peammzyemoit




000pyZI0BaHUEM C COOIIOICHUEM OTPACIIEBBIX HOPM H
9KOJIOTHYECKOH 0e30I1acHOCTH

[IK 4.5. Bnagets npuémMamu TEXHUKH
0€e30IacHOCTH.

[1K 4.4. CHumatp noxazaHus npuOOpPOB U paCCUUTHIBATD
pe3yabTaThl U3MEPEHUI

[IK 1.4 PaboTaTh ¢ XUMHYECKUMHU BEMIECTBAMHA U
000pyI0BaHUEM C COOJIFOJICHUEM OTPACIEBEIX HOPM U
JKOJIOTUYECKOI 0€30I1aCHOCTH

[1K 2.2 ITpoBOIUTH Kaue€CTBEHHBIN U KOJTMYECTBEHHBIN aHAIIN3
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB XUMUYECKUMH U
(GU3UKO- XUMUUECKHUMHU METOIaMU

[1K 4.3. Onpenenarp pu3nueckue 1 XMMUYECKUE CBOMCTBA
BEIICCTBA.

[1K 4.5. Branets npuéMaMu TEXHUKHU O€30MaCHOCTH.

[IK 1.4 PaboraThs ¢ XUMHUYECKUMHU BEIIECTBAMU U
000pyI0BaHUEM C COOJTIOICHHEM OTPACIICBBIX HOPM U
JKOJOTHYECKOM 0€30IIaCHOCTH

I1K 2.2 ITpoBOAMTH Ka4€CTBEHHBINA U KOJIMYECTBEHHbBI aHAJIN3
HEOPraHUYECKHX U OPraHUYECKUX BEIIECTB XUMUICCKUMHU U
(U3MKO- XUMHUUECKHMHU METOIaMU

[1K 4.3. Onpenenarp pusnueckue 1 XMMUYECKUE CBOMCTBA
BEIIECTBA.

I1IK 4.5. Bnagers npuéMamMu TEXHUKH 0€30ITaCHOCTH.
[IK 1.4 PaboraTh ¢ XUMHUYECKAUMHU BELIECTBAMU U

000pyI0BaHUEM C COONIOJICHUEM OTPACIEBBIX HOPM U
HKOJIOTHYECKOH O€30MacHOCTH




2. CTPYKTYPA U COJEPXKAHHUE OBIIEOBPA3OBATEJBHOM
JANCHUIIJIMHBI «XUMUWUS»

2.1. O0beM JUCHUIJIMHBI M BBl Y4eOHOI padoThl

. O0bem B
Bua yueoHoii paGoTbl
yacax
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
Conepxanue yueOHOro Marepuasa 72
BT. U..
TEOPETUUECKUE 3aHATUSA 30
MIpaKTHYECKHUE Jab0paTOpHbIE 3aHATHE 42
» 4
IIpomexyTounas arrectaums (1uddepeHIMpOBaHHBIN 3a4eT)

* dopMa NPOMEKYTOUHOU ATTECTAIMH M KOJTUYECTBO YaCOB, OTBOAMMBIX HA €€ TIPOBEJICHUE, PErIAMEHTUPYIOTCS
yuaeonsM mianoM OIT CITO



2.2. TemaTMyecKum nnaH 1 copgepxaHue yyeoHom aucumnnuibl OY.12 Xumusna

HaMMeHoBaHue CopepxaHue yyebHoro matepmana (OCHoBHOe U NpocecCMOoHaNbHO-OPUMEHTUPOBAHHOE), O6bem | Dopmupyemble
pa3aenoB u TeM nabopaTtopHble U NpPaKTM4ecKue 3aHATUA, NPUKIAAHON MoAay b YyacoB | KoMneTeHuuun
1 2 3 4
OcHoBHOe coaepxaHue 72
Pazpen 1. OCHOBLI CTPOEHUSA BelyecTBa
Tema 1.1. OcHoOBHoOe coaepxaHue 6 OK 01, J1P4,
NP7, NT1- NT3,

CtpoeHue TeopeTnyeckoe oby4yeHume. 2 M1. M1, M2
aToMoB MY1
XYMUYECKUX CoBpeMeHHasa Mofenb CTPOeHUs aToma. ONeKTPoHHas KoHdurypauusa atoma. Knaccudukaumsa XmmMmnyeckmx
3MEeMEHTOB U 3MeMEHTOB (S-, p-, d-anemeHTbl). BaneHTHble 3MeKTpoHbl. BaneHTHOCTb. 3nekTpoHHas npupoaa 5
npupoaa XUMUYECKON CBA3N. DNeKTpooTpuuaTenbHOCTb. KoBaneHTHasa CBA3b, €€ pa3HOBUOHOCTN Y MEXaHWU3MbI
XUMMYECKOM obpasoBaHus (0OOMEHHbIN 1 [OHOPHO-aKLEeNTopHbIN). MoHHas ceasb. Metannuyeckas cBsA3b.
CBA3N

MpakTnyeckasn paborta

PelueHne npakTnyecknx sagaHui Ha cocTaBfneHue aNeKTpoHHO-rpaduyecknx popmyn anemeHtos 1-4

nepvoaos.

PeleHne 3agaHuin Ha UCNONb30BaHNE XMMUYECKON CUMBOSTNKM N Ha3BaHUW COEAMHEHNI NO HOMEHKNaType 4

MEXOYHapOA4HOro Cok3a TEoPEeTUYECKON U NPUKNAAHON XMMUW U TPUBMATbHbBIX HAa3BaHUI A5 COCTaBNEHNs

XUMUYECKMX (POPMYN ABYXaTOMHbIX COEAMHEHUI (OKCUAO0B, CyNb(naos, rmapuaoB 1 T.M.) U apyrnx

HeopraHM4yeckMx COeANHEHUN OTAENbHbIX KNacCoB.
Tema 1.2. OcHoOBHoOe coaepxaHue 2 OK 01, OK 02,




Mepuoanyeckun TeopeTnyeckoe oby4yeHue NP4, NP7, NNT1-
3aKkoH 1 Tabnuua NT3, MH1, M1-3,
au. I'IpaKTVNeCKaSI pa6OTa MI1-4, M3,
MeHpeneeBsa — MY3

Mepuoanyeckasn cuctema xmmmyecknx anementoB [.. Mengeneesa. Pusnyeckun cmbicn Nepruognyeckoro

3akoHa [1.1. MeHgeneeBa. 3aKOHOMEPHOCTN M3MEHEHUSA CBOMCTB XMMUYECKNX ANEMEHTOB, 0Opa3syemMblx

MMW NPOCTbLIX U CIOXHbIX BELWECTB B COOTBETCTBUN C MOSNTOXKEHNEM XMMNYECKOrO 3fIEMEHTA B

Mepuognyeckom cucteme. MnpoBo3sspeHdeckoe 1 HaydHoe 3HadveHune Nepunogudeckoro 3akoHa O.U.

MenpgeneeBa. NporHosbl [1.1. MeHaeneeBa. OTKPbITUE HOBbLIX XMUYECKUX 3NTIEMEHTOB.

PelueHne NpakTnKo-opneHTMPOBaHHbLIX TEOPETUYECKNX 3a4aHMIA Ha XapaKTepusaumo XMMNUYECKUX

anemeHToB «MeTannuyeckue / HemeTannMyeckne CBOMCTBA, SNIEKTPOOTPULATENBHOCTL U CPOACTBO K

ANEKTPOHY XMMUYECKNX INIEMEHTOB B COOTBETCTBUE C UX ANIEKTPOHHBIM CTPOEHNEM U MOMOXEHNEM B

nepnognyeckon cncteme xmmmdeckux anemeHtos .. Mengeneesay.
Paszpen 2. Xumunyeckune peakumm
Tema 2.1. Tunebl OcHoOBHoOe coaepxaHue OK 01, J1P4,
XUMUYECKMX
peakumit TeopeTnyeckoe oby4yeHume. NT1-NT3, M5-7,

M5, M4, MY4

Knaccudukaums v Tmnbl XMMUYECKUX peakLmii C y4acTUeM HeopraHn4eckux Bellects. KonmmyecTBeHHble
OTHOLWEHNSA B XMMUU. OCHOBHbIE KONTMYECTBEHHbIE 3aKOHbI B XMMUM U pacyeTbl N0 YpaBHEHUSIM XMMNYECKNX
peakumi. Monb Kak eaMHuua konuyecTsa BellecTsa. MonspHas macca. 3akoHbl COXpaHEHUS Macchl U
3Hepruun. 3akoH Aoragpo. MonsipHbin 06bem razoB. OTHOCUTENBbHAsI NITOTHOCTL ra30B.

Peakumn komnnekcoobpas3oBaHUs C y4acTMeM HEOPraHNYEeCKMX BeWEeCTB (Ha NpuMepe rmapoKCOKOMIMIIEKCOB
LUMHKa W antoMUHNS).

MpakTnyeckas paboTa

CocTaBneHue ypaBHEHUIN peaKkLmin CoOeaMHEHNs], pa3noXeHWs, 3amelleHns, oOMeHa. YpaBHeHWst peakumm
ropeHusi, MOHHOro obMeHa, OKUCIEHNA-BOCCTAHOBMNEHMS.

Pac4eTt KonnyecTBEHHbIX XapaKTepPUCTUK NUCXOOHbIX BELWECTB N NPOAYKTOB peaKLnin. PacueTt




KOJTMYECTBEHHbLIX XapakTepUCTUK NpoayKTa peakunmn coeanHeHuns, ecrnm ogHo n3 BelecTB 4aHO B n30bITKe
n/mnu COAEPXKUT NpUMeECH. PacueT maccoBon nnn o6bLemMHoM 4onm Beixoda npoayKTa peakunmn coegnHeHnA
OT TeopeTn4eCkn BO3MOXKXHOrO. PacuyeT 06beMHbIX OTHOLLEHWI ra3oB. PacyeT macchl (O6'beM, KOrmn4yecTBO
BeLLl,eCTBa) npoaykTa peakuuu, ecnn ogHo U3 BewlecTB aHO B BUAe pacTtBopa C onpep,eneHHoVI MaccoBOW
aonen pacTBOPEHHOIO BELLECTBA.

YpaBHeva oKkucreHnsa-socctaHoBneHusi. CteneHb okucrneHns. OKMCnuTenb N BOCCTAaHOBUTENMb.
OKncnnTenbHO-BOCCTAHOBUTESbHbIE peakunn B npupoae, npon3BoaCcTBeHHbIX nMpoueccax n
Xn3HeneAaATernbHOCTU OpraHn3mMoB. OKMCnINTENBHO-BOCCTAHOBUTENBHbIA NOTEHUMan cpenbl. CocTtaBneHue un
ypaBHUBaAHNE OKUCITUTESNIbHO-BOCCTAHOBUTENbHbIX peaKLI,I/IIZ MeTOo4OM 3NMEKTPOHHOIo ©anaHca. Tunn4yHble
HeopraHmn4yeckmne oKncrnmTennm n BOCCTaHOBUTENN. 3HeKTp0HM3 PacTBOpPOB 1 pacniaBoB conen.

Tema 2.2. OcHoOBHOe coaepxaHue OK 01, P4,
OnekTponuTnyeck
asi quccoLmauusi u | TeopeTnieckoe oGyueHue. Ypok-ceMmHap. nT1-NT3, N6-9,
WOHHbIN OOMeEH - _ M3, MAN5-7,
Teopus anekTponuTuyeckon guccoumaummn. Peakumm noHHoro obmeHa. CoctaBneHve peakumi MOHHOMO MY4
obMeHa nyTem cocTaBneHNUs UX MOJSTHbIX U COKPALLEHHbIX NOHHBIX YPaBHEHWUI.
'Maponus conen. 3HayeHre rmgponunsa B buornornyecknx obmMeHHbIx npoueccax. NpumeHeHve rmgponusa B
NPOMBbILLIIEHHOCTW.
Na6opaTopHasa paboTa
NabopaTopHas pabota «Peakumu rugponusa.
WccnepnoBaHve cpefbl pacTBOPOB Conen, 06pa3oBaHHbIX CUMbHBIMW U CabbiMU MPOTONNUTAMM, U NX pPeaKkunii
C pacTBopamu Lwenoun n kapboHata HaTpus. CocTaBneHne peakumn rmgponmnsa Conen.
Pas3pen 3. CTpoeHMe u cBONCTBA HEOPraHM4YeCKNX BelecTB
Tema 3.1. OcHoOBHOe coaepxaHue OK 01, OK 02,
Knaccndukaums,
TeopeTnyeckoe obyyeHue. Ypok-ceMmMHap. JIP4, 1IP 7,

HOMeHKnaTypa un




CTpO€EHune MpeameT HeopraHndeckon xummnn. Baanmoceasb HeopraHnyeckmx BewecTs. Knaccudukaums NT1- T3,
HeopraHM4eckMx |HeopraHM4eckmx BelecTB. [1pocTbie n cnoxHble BewecTBa. OCHOBHbIE KNAcChl CIIOXHbIX BELLECTB (OKCUAbI,
BELLECTB rmapokcuabl, KUCNoTbl, conun). HoMeHknaTypa u Ha3aBaHMe HeopraHMYeCcKknx BELLECTB UCXOOSA U3 UX JH1, 1114-16,
XUMUYECKoN hopMyIibl UM COCTaBNEHNE XUMMYECKOM hOPMYIbl ICXOASA U3 Ha3BaHWA BeLLeCcTBa Mno MIi2, Mi3, My4
MEeXAYyHapO4HON Unun TpMBUanbHON HOMEHKNaType.
MexxmonekynsapHble B3anmogenctens. KpuctannormgpaTtbl. ArperaTtHble COCTOSIHWS BELLECTBa. 2
Kpuctannuyeckme n amopdHble BelwecTBa. Tunbl KPUCTANNMYECKNX PELLETOK (aTOMHas, MonekynspHas,
WOHHasi, MeTarnnu4yeckas). 3aBMCMMOCTb (ON3NYECKNX CBOMCTB BELLECTBA OT TMMNa KpMUCTanIMyYecKkom
peLeTkn. MNpnimHbl MHOroobpasnsi BELLIECTB.
CoBpeMeHHble NpeacTaBneHuss O CTPOEeHMM TBEpPAbIX, XMUAKMX W rasoobpasHbix BellecTB. >Kuakue
KpucTannsbl.
MpakTnyeckas pa6oTa 4
PeweHne 3agay Ha pacyeT MaccoBOM AOMN (MacCbl) XMMUYECKOro anemMeHTa (CoeauMHeHus1) B Mosiekyne
(cmecn).
PelwweHne npakTuyeckux 3agaHuMM no  Kiaccudmkauum, HOMEHKNnaType W XMMUYECcKUM copmynam
HeopraHNM4YeCcKNx BELLECTB pasfiMyHbIX KNaccoB (HasbiBaTb U COCTaBMATb DOPMYIbl XMMUYECKNX BELLECTB, 4
onpeaendaTb NPUHaLMNEXHOCTb K Kraccy).
NCTOUHMKM XxuMunyeckon uHdopMmaummn (HaydHast n y4ebHO-HayvyHas nuitepaTtypa, CpedcTBa MacCOBOM
nHpopmaummn, cetb WHTepHeT u apyrue). louck wHdOpMauMm no HasBaHUSAM, WAeHTUdUKkaTopam,
CTPYKTYPHbIM dhopMyIiam.
Tema 3.2. dusuko- | OcHoBHOe cogepxaHue 10 OK 01, OK 02,
XUMMYecKme
cBOIiCTBa TeopeTnyeckoe oby4yeHume. 6 NP4, NP 7
HeopraHn4ecKmnx —
BeLIJ.peCTB Metannbl. Obwme usnyeckme M xuMmuyeckne csomcTBa MeTannosB. Cnocobbl nonyyeHus. 3HayeHue nm1-3, nH1, M1-
MeTannoB 1 HEMETArOB B NPUPOAE U XU3HEAEATENbHOCTY YenoBeka 1 opraHnamoB. Kopposus meTannos: 2 25, MJ16, MN2-
4, 191, My1

BMObl KOPPO3UWK, CNoCcobbI 3aLLUMTbl METAIOB OT KOPPO3WM.




Hemetannbl. O6Lume dursmyeckme n xuMmmyeckme CBoMcTBa HeMeTannoB. TunuyHeble ceorcTBa MeTannoe |Y—
Y1l rpynn. Knaccudpmkaumsa n HomeHknatypa coegmHeHnn Hemetannos. KpyroBopoTbl GBUOreHHbIX 351eMeHTOB
B npupoae.

XuMmnyeckme CBOMCTBA OCHOBHbIX KIaccoB HeopraHn4eckmnx eeLecTB (OKCI/ID,OB, rmapokcnaoB, KUCHOT,
conenu D,p) 3aKOHOMepHOCTVI B U3BMEHEHNN CBOWCTB NPOCTbIX BeleCTB, BOOOPOAHbIX coeaMHeHNN,
BbICLLNX OKCMAOOB U TMOPOKCNOOB.

MpakTmyeckasn paboTa

CocTaBneHue ypaBHEHUN XMMUYECKNX peakumii C yd4acTUeM NPOCTbIX U CNOXHbBIX HEOPraHNYeCKUX BELLEeCTB:
OKCWOOB MeTansfoB, HemMeTannoB M amMdOTEPHbLIX 3NEMEHTOB; HEeOpPraHWYeCKUX KUCIOT, OCHOBaHWA U
aMOoTePHbIX MMOPOKCUO0B, HEOPraHUYECKMX CONeNn, XxapakTepusyoLmx nX CBONCTBA.

PelueHne NpaKkTUKO-OPUEHTUPOBAHHBLIX TEOPETUYECKUX 3a4aHUn Ha CBOMCTBA U NOSydYeHne HeopraHU4eckunx
BELLEeCTB.

Na6opaTopHasa paboTa

JTabopaTtopHas pabota «CBoncTBa MeTansioB 1 HEMETANOBY.

NccnepgosaHne  om3nyeckMX WM XMMUYECKMX  CBOWCTB  MeTannoB UM HemeTansoB. PeweHne
3KCNepuUMEHTarnbHbIX 3adady Mo CBOWMCTBaM XWUMWYECKMM CBOWCTBAM METaifIoOB W HEMeTannoB, Mo
pacno3HaBaHUIO N NOJTYYEHUIO COEANHEHN METANOB U HEMETAaroB.

Tema 3.3.
NpeHtudumkaumsa
HeopraHU4ecKux
BellecTB.

OcHoOBHoOe cogepxaHue

Na6opaTopHasa paboTa

JTabopatopHas pabota«MaeHTUdUKaLmMss HEOPraHNYECKNX BELLECTBY.
PelueHne akcnepMMeHTanbHbIX 3a4ay Mo XMMUYECKMM CBOWCTBAM METaslfioB U HEMETansoB, Mo
pacrno3HaBaHWIO N NOMYYEHNIO COEAMHEHWUIA METan0B U HEMETAINOB.

NoeHTndpukauma HeopraHMYeCKNX BELLECTB C UCMOSb30BaHNEM UX PU3UKO-XUMUYECKUX CBOWUCTB,
XapaKTepHbIXKadeCTBEHHbIXpeakunin. KayecTBeHHblepeakunmnHacynbdar-,kapboHaT-nxnopma-

OK 01, OK 02,
JIP4, NIP 7,

JIT1-3, JIH1,

M20-25, MI5,

MW7, 131-4,
My3




adHWOHbI, Ha KaTUOH aMMOHNA

MpakTn4yeckan paboTta

PelleHne npakTMKo-opueHTUPOBaHHbLIX 3a4aHUn U Kec-3aday O PoSfiv HEOPraHMYeCcKoOM XMMUKM B pasBUTUK
MeOMUUHbI, CO34aHMM HOBLIX MaTepuanoB (B CTPOMTENbCTBE U Ap. OTPaAcNAX NPOMbILWNEHHOCTM), HOBbIX
WUCTOYHMKOB 3SHEPrMn (anbTepHaATUBHbIE WCTOYHWKMA 3SHEPrMn) B peLleHun npobnem 3KONorm4eckon,
3HEepreTM4ecKon 1 NMEBON 6Ge30MNacHOCTH.

Pa3pen 4. CTpoeHue 1 CBONCTBA OpraHn4YecKkunx BeLwecTs

Tema 4.1 OcHoBHoOe cogepxaHue OK 01, J1P4,
Knaccudukauus, NP7, NT1- NT3,
CcTpoeHme TeopeTnyeckoe oby4yeHume. M6-8, MIn1-3,
HOMeHKnaTypa — — MWN4-7, MY1
OPraHMHECKHX MNosiBrieHne u pa3BV|T|/|(? OpraHuyeckon xMmum Kak Hayku.[lpeameT opraHmnyeckon xummn.MecTo u

BELLECTB 3Ha4YyeHne opraHn4eckom XMMnMm B CUCTEME €CTECTBEHHbIX HayK.

Xnmmnyeckoe CTpOeHUe Kak NopsiAoK CoOeaUHEHUs aTOMOB B MOJSIEKYSIE COrfacHO MX BanEeHTHOCTM.
OCHOBHblE MOSIOXKEHUSI TEOPUN XMMUYECKOTO CTPOEHUSI OpraHudecknx coeauvHeHun A.M.
byTnepoBa. YrnepogHbi CKeneTt OopraHn4eckom Mosekynbl. 3aBUCMMOCTb CBOWCTB BELLECTB OT
XMMUYECKOrO CTPOEHMUST MOSEKYI. M3omepus n nsomepbi.

lMoHATMe 0 yHKUMoHanbHou rpynne. Pagukan. MNpuHumnbl Knaccudukaumm opraHM4ecknx
coeanHeHnn. MexayHapoaHas HOMeHKnaTypa v NpUHLMNbI HOMEHKNATYpPbl OpraHNYeCcKmx
coeanHeHui. NoHATHe 06 azoTcoaepKalmx coeamHeHUsX, BoNOrnMYeckn akTUBHbIX BeLlecTBax
(yrmeBopax, xupax, 6enkax un gp.), BbICOKOMOSEKYNAPHbIX COEAUHEHUSAX (MOHOMEpP, NONMMEp,
CTPYKTYPHOE 3BEHO)

Mpaktnyeckas paboTa

HomeHknaTypa oOpraHM4Yeckux COEeAMHEHWUA OTAErbHbIX KNacCoB (HACbIWEHHbIe, HeHacbleHHble U
apomMaTmyeckue YrneBoAopoAbl, CNUPTbI, (beHorbl, anbAernabl, KeTOHbl, KapOOHOBblE KUCHOTbI W Ap.)
CocTaBreHue MNosHbIX M COKpaLLeHHbIX CTPYKTYPHbIX (hOpMYI OpraHM4eckmx BelecTB OTAENbHbIX KaccoB,




MCMoMnb3ys WX HasBaHMA MNO CUCTEMaTU4ecKkoW HOMeHknaType. PacyeTbl npoctenwen dopMyrnbl
OpraHM4yecKor MOMEKYrbl, NCXOASA U3 SrIEMEHTHOro coctasa (B %).

Tema 4.2.
CaoucTtBa
OpraHn4yecKmnx
coeIMHEHUN

OcHoBHoOe cogepxaHue 10
TeopeTnyeckoe oby4yeHue. 6
DUBNKO-XMMNYECKME  CBOWCTBA  OpPraHMYeCKUX COEAMHEHWA  OTAEMbHbIX  KnaccoB  (OCOBEHHOCTU
Knaccudukaumm m HOMeEHKNaTypbl BHYTPM Knacca; roMonornvyeckui pag v obwasa dopmyna; nsomepus;
dm3nyeckme CBONCTBA; XMMUYECKNE CBONCTBA; CNOCObbI MONyyYeHns):
— npedenbHble yrnesogopoabl. [oOpeHMe MeTaHa Kak OAMH M3 OCHOBHbIX WCTOYHWMKOB Tenna B
NPOMbILLIIEHHOCTM M ObITy. CBONCTBa NPUPOOHbIX YrNEBOAOPOAOB, HAX0XAEHME B NPUPOAE N NMPUMEHEHNE
arnkaHos;

2
— HenpegernbHble N apoMaTnyeckme yrinesogopodbl. Nonumepnsaums aTuneHa kak OCHOBHOE HarpasieHue
€ro Mcnonb3oBaHus. [opeHne aueTuneHa Kak UCTOYHMK BbICOKOTEMMEPATYPHOro NiamMeHn Ofsi CBapku U
pesku MeTanmnos,
— Kucnopogcogepxawme coeauHeHus (CnupTbl U MNpPOCTble 3upbl, PEeHonbl, anbaerMabl U KETOHbI,
KapbOHOBbIE KACIOThI M X NPOM3BoAHbIE). [pakTuieckoe NpUMEHEHNE STUNEHITINKONS, rnuuepuHa, deHona. 5
MpumeHeHne dopmanbaernga, auertanbaernga, YKCyCHom KMcroTbl. Mbina kak conm BbICLUMX KapOOHOBbLIX
kmncrnot. Motowme cBomncTea Mbina;
— asoTcogepxalime coeguHeHus (aMnHbl 1 aMUHOKUCITIOThI, Benkn).
Knaccudukaums ©n  OCODEHHOCTM  OpraHuYeckumx peakuuin. PeakuuoHHble uUeHTpbl.  Pagukansbl. 5
lMepBOHavarnbHbIe MOHATUS O TUMAX U MEXAHU3MaX OPraHNYeCKMUX peakUmi.
MpakTnyeckas paboTa 2
PelweHne uenoyek npeBpaLLeHin Ha FeHETUYECKYHO CBA3b MEXAY Knaccamm OpraHMyYeCcKUx COeanHEHUN C )

COCTaBMNEHNEM Ha3BaHWI OpraHNYECKUX COeANHEHMI NO TPUBUANbHOM NN MeXOyHapoaHOM
cucTeMaTmyeckon HoMeHknaTtype. PelleHne pacyeTHbIX 3a4ad N0 YpaBHEHUAM peakumi ¢ yHacTmem

OK 01, OK 02,

JIP4, NP7, NT1-

T3, NH1, M14-

18, MI4, MA1-
3, My2




OopraHn4eckmnx BeLlecTB.

Na6opaTopHasa pa6oTta Ne3. Bua: 6puragHo-nabopaTtopHas.

JNNabopaTopHas paboTta «[lonyyeHne aTuneHa n n3y4yeHne ero CBONCTB».

I'Ionyqul/le 3TUINeHa n3 3TaHosa B na6opaTop|/||/| n n3ydveHune ero d)msmqecmx N XMMUYECKNX CBOWNCTB.
CocrtaBneHnune peaKLI,I/IIZ npuncoeanHeHmA N OKUCINeHNA Ha npuMepe atTuneHa. PeweHune pacyeTHbIX 3a4a4y C
Mcnonb3oBaHMEM MNIIOTHOCTU ra3o0B NO BOAOPOAY 1 BO3AYXY.

Tema 4.3.
OpraHuyeckme
BellecTBa B
XunsHegeaTenbHOC
TN YenoBekKa.
MponssoacTeo n
npuMeHeHne
OpraHn4ecKnx
BELLECTB B
NPOMbILLSIEHHOCTH

OcHoBHoOe coaepxaHue

TeopeTnyeckoe obyueHue.

BuoopraHunyeckne coegmnHeHus. MNpumeHeHne n buonormyeckasa ponb yrnesodos. OkucrneHne yrneeooB —
NCTOYHUK SHEPIUN XKMBbIX OpraHMamoB. Obnactn npuMmeHeHns aMmHokMcnoT. MNpeBpalleHns 6enkos NuLm
B opraHum3me. buonorunyeckme yHkumm 6enkoB. Buonorndeckne dyHKUMM xupoB. Ponb opraHn4eckomn
XUMUK B peLleHnn npobnem nuweson 6e3onacHoOCTMU.

HyknenHoBble KNCNOTLI: COCTaB U CTpoeHne. CTpoeHne HykneotTnaoB. CoctaB HyknenHosblx kncroT (AHK,
PHK). Ponb HyknemHoBbIX KUCAOT B XXM3HEeAEATENbHOCTM OPraHM3mMoB.

Mpon3BOACTBO OpraHMYeCcKMX BELLECTB: NMPOM3BOACTBO MeTaHona, nepepaboTtka HedpTw. MonuatuneH kak
KPYNMHOTOHHAXHBLIA NPOAYKT XUMWUYECKOro mnpou3BoAcTBa. [lpumeHeHue aTuneHa. [lpousBoacteo WU
NPUMEHEHME kay4vyka U pe3uHbl.

CVHTeTUYeCKNE 1 UCKYCCTBEHHbIE BOTOKHA, X CTPOEHMEe, CBOMCTBA. [pakTnyeckoe NCnonb3oBaHWe BONTOKOH.
CuvHTeTUYeCcKNe NNeHKN: N3onaums 4ns NpoBoAoB, MeMBpaHbl A1 ONPEeCHEHWUS BOAbI, 3aLLMTHbIE NNEHKM Ans
aBTOMOOUNEN, NNACTbIpU, XUpypruyeckne noBasku. HoBble TEXHONOMMN AanbHENLEro COBEPLUEHCTBOBaHMS
NONMMEpPHbIX MaTepuarnos.

Ponb opraHMyeckor Xummum B peLleHnr npobrnem sHepreTuyeckon 6esonacHoCTy, B pasBUTUU MeOULMHDI,
CO3[aHUM HOBbIX MaTeprasnoB, HOBbIX MCTOYHMKOB SHEPTMN (arlbTePHATUBHbLIE UCTOYHUKM SHEPTUN).

Mpaktnyeckas paboTa

OK 01, OK 02,

JIP4, NP7, NT1-

T3, NH1, M16-

25, M5, M4,
J133,4, My4




PelueHne npakTnko-opMeHTUPOBaHHBLIX 3aaHUIN MO COCTaBIEHNIO XMMUYECKMX peakunii, OTpaxaroLmx
XMMWYECKYH0 aKTUBHOCTb OPraHU4eCcKnX COeAMHEHUIN B pasnuyHbIX cpeaax (NpUpoaHbIX, BUONorm4eckumx,
TEXHOreHHbIX).

KoHTpon.Has CTpyKTypa 1 CBOCTBA OpraHMYecknx BeLecTB

pa6oTa 3 PYKTYp p L .

Paspen 5. KuHeTuuyeckne u TepmognHaMmmyeckme 3akOHOMEPHOCTU NPOTEKAHUA XMMUUYECKNX peaKLumn

CKopocTb OcHoBHOe cogepxaHue OK 01, OK 02,

XUMMUYECKUX

peakuuii. TeopeTuyeckoe obyueHue. ne4, ne7,

Xnmuyeckoe NT1-3, JIH1

paBHOBecue CKOpOCTb peakuuun, ee 3aBMCUMOCTb OT PasfMyHbIX haKTOPOB: NPUPOAbI pearnpytomx BELWeCTB, 116 26 MJ'I%
KOHLIEHTpaunn pearvpyrowux BellecTB, TeMnepaTtypbl U nnowaan peakumoHHOW MOBEPXHOCTU. MI/I3 ;\/Iy3 ’

TennoBble 3aPEKTbI XMMUYECKNX peakLUn. JK30- N IHOOTEPMUYECKUE, peaKLmN.

ObpatnmocTb peakumin. XMMmnyeckoe paBHOBECHE M €ro CMelleHne Nnog AENCTBUEM pPasfINYHbIX
akToOpoB (KOHUEHTpaLuusi peareHTOB WM NPOAYKTOB peakuuu, OaBrieHue, Temnepatypa) Aans
CO3[aHuns oNTUManbHbIX YCNOBUW NPOTEKAHNA XMMUYecknx npoueccos. MNpuHuun Jle WaTtense

MpakTnyeckune 3aHATUA.

PelueHne NpakTUKoO -OpMeHTMPOBaHHbIX 3a4aHUN Ha aHann3 akTopoB, BUSAIOWNX HA N3SMEHEHNE
CKOPOCTU XMMUYECKOW peakuun, B T.4. C MO3ULMIA IKOSMOrMYECKN uenecoobpasHoro noBeaeHns B
ObITY U TPYOOBOW AEATENBHOCTU B LIENAX COXPAHEHUS CBOEro 300pOBbS U OKpY>KatoLLen NpUpoaHon
cpeabl.

PelleHne npakTMKO-OPMEHTUMPOBAHHbLIX 3aJaHuM Ha npuMeHeHue npuHumna Jle-lWWatenbe ansa
HaXOXOEHUS HarnpasBfieHUs! CMELLEHNS PaBHOBECUS XMMWYECKOW peakumm u aHanu3 (pakTopos,
BNUSAIOLLNX HA CMELLEHNE XMMUYECKOro paBHOBECUS




Paszpen 6. PaccTBOpbI
Tema 6.1. OcHoBHoOe cogepxaHue OK 01, OK 02,
[ucnepcHble
CUCTEMBI U TeopeTnyeckoe oby4yeHue. OK 07, NP4,
(DaKTOPbI UX OuncnepcHble cuctembl. KonnovaHble cuctemsl. AICTMHHbIE pacTBOpbI el
yCTONYMBOCTM P : A : P pbI. NMH1, NP10,
- J131-4, N6, 18,
PactBopeHue kak uanko-xmmmudeckun npouecc. PactBopbl. Cnocobbl NPUrOTOBNEHWUS PaCTBOPOB. MIT 4-6. MU5
PacTtBopmmMocTb. MaccoBas 0ons pacTBOpPEHHOro BellecTsa. [peaenbHO AONYyCTUMbIE KOHLEHTpaUUM N KX ’ ’
NCnonb30BaHUe B OLIEHKE 3KOoMorn4yeckom 6e3onacHocTu. MY1
Knaccudmkaums gucnepcHolx cuctemM no coctaBy. CTpoeHne n hakTopbl yCTOMYMBOCTU OUCMEPCHBIX CUCTEM.
Pacno3HaBaHne WCTUHHBLIX PacTBOPOB, KOMIOMAHLIX PacTBOPOB W rpyboamcnepcHbix cuctem. CTpoeHue
MuLennbl. PaccerBaHmne cBeTa npu NpoxoXaeHUM CBETOBOIO Nyyka Yepes3 ONTUYeCckn HEOQHOPOLHYIO cpeay
(achdpekTa TuHgans).
MpakTnyeckasn paboTta
PelwweHne 3agay Ha NpuroToBreHne pacTBopoOB.
PelueHne npakTMKO-OPUEHTMPOBAHHbIX pacyeTHbIX 3a4aHUi Ha AMCMNEPCHblE CUCTEMbI, UCMOMb3yeMble B
ObITOBOM ©N MNPOM3BOACTBEHHOW AEATENbHOCTM 4erioBeka, C MO3MUMA  3KOonorndeckon 6e3onacHoCcTu
NnocneacTBUN U rPaMOTHbIX peLleHnin Npobnem, CBsA3aHHbIX C XMMUEN.
Tema 6.2. OcHoOBHOe coaepxaHue OK 01, OK 02,
WNccnepgoBaHne
CBOMCTE Na6opaTopHas pa6oTa ne4, ne 7,
NCNepCHbIX
A P Na6opaTopHas paboTta «lpuroToBneHne pacTBoOpPOB. nm-nTs,
cuUcTeM ans nx
MABHTUVKALMA  |MpyuroToBNEHMe pacTBOPOB 3aflaHHON  (MOMSIPHO) KOHLEHTpaLUMM (G MPaKTUKO-OPUEHTUPOBAHHKLIMM nH1, M14-19,
MIn3, M6

Bonpocamu), onpenenexve cpeabl BOAHLIX PACTBOPOB.




KoHTponbHas [vcnepcHble cuctemsl.
paboTa 5
Paspen 7. KayecTBeHHble peakuun oOGHapyXeHUs HeOpraHU4YeCKUX U opraHM4eCcKMx BeLecTs
Tema 7.1. OcHoBHOe copepxaHue OK 01, OK 02,
Xumus B 6bITYy M [[pakTMyeckue 3aHATUA ne4, ne 7,
npoussoacTBe
y . o . JIT1-3, JIH1,
HHOWM [Monck n aHanu3 KemcoB O NMPUMEHEHUN XMMNYECKUX BELLECTB M TEXHOMOMM C y4eToM Byayuien 119-20. M1
AeATeNbHOCTU npodeccuoHanbHOM AOeATeNIbHOCTM MO  TemMaM: BaXHeWwue CTpouTernbHble MaTepuarnsl, MNT ﬂéZ My,2
yernoBeka KOHCTPYKLUWOHHbIE MaTepuarbl,Kpacku,CTEKNO, KepaMuka,matepmanbsl ANa 9NEeKTPOHUKN, ’ ’
HaHoMmaTepuarnbl, TEKCTUMbHbIE BOJSIOKHA, UCTOYHUKN SHEPTUU ,0praHnyeckne n MmHeparnbHble
yooOpeHus, nekapcTBeHHbIE BeLecTBa, ObIToBas XMMUSI.
3awumra :[pegcraBneHne pesynbTaToB PeELLEeHNs KeMCoB B (hOpMeMUHU- JOKaza ¢ npes3eHTaumen
Tematuka 1. Kopposusi MmeTannoB B pa3nnyHbIX cpefax: MeTannmyeckme u HemeTannmyeckme 3alnTHbIE NOKPbITUS.
MHAUBMAYanbHbI
X NPOEKTOB 2. CKkopoCTb Koppo3un. MHrmbnTopbl KOPPO3UKM METanmoB.

3. KoopavHaumnoHHble coeguHeHnsi. KoMnnekcHble CoOeaMHEHUS B KaTanuTUYEeCKMX Npoueccax XMMNUYEeCKUX m
OnoNIorMYEecKNX CUCTEM.

4. Ocmoc. FBneHne ocmMoca B OpraHUYeCcKNX U HEOPraHUYEeCKUX CUCTEMaX.

5. BogopoaHbii nokasatens. BydepHble cuctembl. Ponb 6ydepHon cUCTEMbBI B XMMUYECKUX U
OMOXMMMYECKMX MpoLieccax.

6. CpaBHeHWe kayecTBa ObITOBLIX NMPEAMETOB U3 OpraHNYeCcKMX NofIMMepoB.
7. CunukaTbl. M3roToBneHne UBeTHbIX cTekon. MpupoaHblie MuHeparnb!.

8. CosfnaHue «3akpenuTenein» Ansa NpUpoAHbIX KpacsALwmnX BELLeCTB.




9. OpFaHI/I‘-IeCKI/Ie KMCNOTbI KaK CpeACTBO yaareHnA Hakmnum B 6bITy M Ha Npon3BoACTBeE.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

CpaBHeHue pH nuTbeBon Boabl U3 pa3nnyHbIX paioHOB ropofa Enabyra u apyrux permoHos.

CpaBHeHme pH 6yTI/IJ'II/IpOBaHHOl7I BOObl N3 pa3rnn4HbIX NCTOYHUKOB. MI/IHepaJ'IbeIVI COCTaB BOAbl.

BnusiHne cpenpl 1 paznuyHbix 406aBOK Ha POCT KpUcTannoB. CUHTETUYECKME MUHEpPanbI.
Kpuctannbl. Cnocobbl BbipalmBaHus KpUcTannos. [epcnekTnBbl KpUcTannoxXmmmm.
XVMUS XXUOKNX KPUCTansos.

[MprMeHeHne XnOKMX KpUCTanoB B pa3nnyHbiX 06nacTax Haykv Y TEXHUKN.
KonnougHble cucTembl B XXMBOW U HEXMBOW NpUpoae.

®roKyNsAUMOHHBIN METO, O4YUCTKN IKOSMOTUYECKN 3arpsA3HEHHbIX CTOYHbIX BOA.
MNMonumep-coaepxalume cucTembl Ansi OYUCTKM pearbHbIX ANUCNEPCHbIX CPea.
MNpuMeHeHne cucTem Ha OCHOBE MOMMMEPOB U MOBEPXHOCTHO-aKTUBHbIX BELLECTB.
MepcnekTyBbl NPAKTUYECKOro UCMONb30BaHNS BUONONUMEpPOB.

Wcnonb3oBaHune NonvMepHbIX MaTepuanos B MeAULMHE.

MNpuMeHeHne KOMNO3NLMOHHBIX MaTepranoB B XXene3HOAOPOXHOM TpaHcnopTe.
Wcnonb3oBaHne NonvMepHbIX MaTepuarnoB B CTPOUTENLCTBE.

Wcnonb3oBaHne repMeTUsnpyowmx MaTepmuarnos B CTPOUTENBCTBE.

"3eneHble’WnHbI

MpomexyToyHas atrectauus no avcumnnuHe(amddepeHUnpoBaHHbIN 3a4eT)

Bcero

72




3. YCJIOBUA PEAJIMZALIUA YUYEBHOM JUCIHHUIIINHBI
3.1. Tpe6boBaHUA K MUHUMANILHOMY MaTepuanbHO-TEXHMYECKOMY oGecneyveHuto:

Peanunsauus y‘-le6HOl7I OncunnimnHbl Tpe6yeT Hanmn4na:
- yqe6Horo kabuHeTa « Xmumny, roe npoBoaATCA TeopeTUn4eCKne 3aHATUA;

- nabopatopusi «HeopraHuyecko W OpraHWYeckom Xumum» AOns  NpoBeaeHUs
nabopaTopHbIx paboT Ne1-6;

- nabopaTopusi «AHaANUTUYECKOW XMMUM» AN NpoBeaeHUs nabopaTopHbIxX paboTt Ne7-9;

- MacTepcKon No KomneTeHuun «J1labopaTopHbI XMMUYECKUIA aHann3y» Ansa npoBeaeHns
nabopaTopHbIx pabdoT Ne10-15.

O6opynoBaHue yyebHoro kabuHeTa:

- NOCafA04YHble MecTa Mo KonmyecTBy oby4varomxcs;

- paboyee mMecTO npenogasaTens.

TexHnuyeckme cpeacrtea obyyeHus:

- KOMMbIOTEP C NMNLEH3NOHHLIM NPOrPaMMHbIM obecneyeHnem;
- MynbTUMeaua NpoekTop / UHTEPaKTUBHAasA JOCKA;

- ayguocuctema.

O6GopynoBaHMe nabopaTopum u pabouymx MecT nabopaTopumn: MEH3ypKU, NMUNETKN-
KanenbHWUbl, TEPMOMETPbI, MUKPOCKONM, Nynbl, NpeAMeTHblIE U MOKPOBHbIE CTekna, nnaHweTbl
ANA KanenbHbIX peakuun, cunbTpoBanbHas 6Gymara, NpoMblBarku, CTEKNAHHble NPOoBUpKu,
pe3nHoBble NPobkM, OHapukn, Habop peakTUBOB, CTEKMNSAHHble ManoykW, WTaTuBbl AMS
NpobupokK; MepHbIe UMNUHAPbLI, BOPOHKN CTEKMSIHHbIE, BOPOHKN AeNUTENbHbIE LNNMHAPUYECKNE
(50-100 mn), cTynkn ¢ nectnkom, dhapdopoBLIE YaLLKK, MUHLETLI, PUNbLTpbl ByMaxHble, BaTa,
Maprns, YacoBble CTeKrna, 3NeKTPOnnuTKM, NnabopaTopHble LWTaTMBbl, CAMPTOBbLIE TOPENKM,
cnnyku, npmbop anst nonyyYeHus rasos (Mnu Npobupka ¢ ra3o0TBOAHOM TPYOKOR), Aepxatenu ong
NpoBUpPOK, CKNAHKN ANA XpaHEeHUs peakTUBOB, pa3faToydHble NOTKU; XuMuyeckme ctakadbl (50,
100 n 200 wmn); wWnaTtenu; MUHUETLI; TUTENbHbIE LWUMNUbBI; CEKYHOOMEPLI (TanMepbl), MEpPHbIe
npobupkn (Ha 10-20 mn) n mepHble konbel (25, 50, 100 n 200 wmn), BoasHaa G6aHs (1w
TEPMOCTAT), CTEKMsIHHblE Maroykn; KOHUYeckme Konbbl ans TutpoBaHua (50 m 100 mn);
WHOWKATOPHbIE MOSIOCKM Ana onpegeneHuns pH © craHgapTHas wHAWKATOpHas LUKana;
YHMBEpcanbHbI nHankatop; nuneTtkn Ha 1, 10, 50 mn (unn gosatopbl Ha 1, 5 1 10 mn), GropeTku
OnNs TUTPOBaHNA, MeauumHckme wnpuubl Ha 100-150 mn, nabopaTopHble N/Mnu aHanMTUYeckue
BeCbl, pH-MeTpbl, CylumnnbHbIA WKad, u ap. nabopatopHoe ob6opyaoBaHue.

Ona peanusaummn npoceccroHanbHO-OpUEHTUPOBAHHOIO MOAYIS:

Cton gona BecoB  aHTUMBMOpPAUWMOHHBLIA,  CreKkTpodoTOMETP, pedpakToMeTp,
NoOTEHUMOMETP, KOHOYKTOMETP, AaTyvK TemnepaTtypbl, OaTyuKk npefHasHayeH, B T.M. Ang
n3mepeHns TemnepaTypbl pa3nnyHbIX 06BLEKTOB B yKa3aHHOM AMana3oHe, AaT4MK codepXaHus
yrnekucnoro rasa, gatyuk cogepxanua CO2 ans namepeHus cogepkaHus Yriekucrnoro rasa,
OaTyYnK SNEeKTpUYecKon MPOBOAMMOCTM, OaTyMK MNpedHasHavaeTcd, B T.M. [Ons uaMmepeHus
yOenbHON 3neKTPUYEeCcKon MPOBOOMMOCTU PasfUYHbIX XUOKOCTEW U XKUOKOCTHLIX PacTBOPOB,



AaTYMK KUCINOTHO-LenoYHoro 6anaHca (pH), AaTuuk npegHasHayeH, B T.4. AN U3MEPEHUst
YypoBHS pH pasnuyHbIX 0GBLEKTOB, AATYMK OMNTUYECKOW MIOTHOCTU XXMOKOCTEW (KONopumeTp),
AnddbepeHUmanbHbIn JaTYMK HANPSXKEHWUS!, AATYMK TOKa, AAaTYUK TOKa NpeaHas3HayveH, B T4 AnNs
N3MEepPEHNsi TOKa NPY HU3KOM HanpsiKeHUW, AaT4ymK o6bemMa KUOKOCTU (CHETUMK Kanenb)

3.2. UHdbopmaumoHHOe ob6ecneyeHne obyyeHus:
MNepeyeHb pekoMeHAyeMbIX y4eOHbIX N3gaHun,

MHTepHeT-pecypcosB, OOMNONHUTEeNIbHOMN nutepaTtypbiHdOpMaLnOHHOE
obecneyeHune peanmsaunmm n nporpammbl OCHOBHbIE UCTOYHUKN:

1.0.C.rabpvensH, EctrecteosHaHue,«Akagemua»-M.,2020

2. dusunueckas n KonnonaHasa xumus, B.B.Benuk, «Akagemua»-M.,2021

3. AHanutnueckaa xumums, K0.M.Fny6okos, «Akagemusa»,M-.,2020

4.MoypouHblepaspaboTkunoxumumndunmmonosaT.ABonrop.roc.arp.
yHuB. 2019

JononHuTenbHasa nuTepartypa:

1.ra6puenan O.C., Octpoymos W.T., Cnagkos C.A., llopodeesa H.M. MpakTukym: yueb.
nocobue ana cTya. yupexaeHui cpea. npod. obpasosanHua. — M., 2020.
2.fabpuensan 0.C., Octpoymos W.T., Cnagkos C.A. Xumua: nocobue ana noarotoBku K EMN:

yyeb. nocobue gns cTya. yupexkaeHuin cpeq. npod. obpasoBaHus.
— M., 2020

3.Mabpuensan O.C, Nbicosa I'.[. Xumua. TecTbl, 3a4a4m 1 ynpaskHeHua: yyeb. nocobue ana
CTyA,. yuypexaeHun cpea. npod. obpasosaHus. — M., 2019.
4.EpoxuH K0.M., Kosanesa W.5. Xumua ans npodeccuin u cneumanbHOCTEN TEXHUYECKOTO

N ecTecTBEHHO-Hay4yHOro npodunen: yyuebHUK Ans CTyA. yupexaeHun cped. npod. o6pasoBaHus.
— M., 2019.

HNHTepHeET-pecypchl
1. OBC KOpaiit https://www.urait.ru/
2. OBC 3nanuym https://www.znanium.com

3. OBC Jlans https://e.lanbook.com/

4. OBC KoHncynbranT crynenra www.studentlibrary.ru/

5. BupTtyanbHbie 1a00paTOpHBIE U TPAKTUYECKHE paOOTHI HA YIIIyOJIeHHOM YPOBHE
OCHOBHOTO 0011eT0 0Opasosanus https://content.edsoo.ru/lab/subject/4/

6. Xumyns https://sites.google.com/site/himulacom/

MeToguuyeckue nocobusi, pekoMmeHAaLUMM:

MeToauveckne peKOMEHIANMU:
- MO BbINOMHEHMWIO NPaKTUYECKNX paboT No TeMam AMCUMMAMHBI (COOTBETCTBEHHO HOMEPY
paboTbl, 0603Ha4YeHHON B NyHKTE 3.1.2.);

- no odopmreHunto pedepara;
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- N0 OhOpPMIIEHMIO MYTTbTUMEANNHBIX NPEe3eHTaLuN;
- MO BbINOMTHEHMIO 1 OCPOPMAEHNIO UHOMBUOYAMNBHbLIX MPOEKTOB.

MeTtoauyeckne pa3padoTKu YPOKOB:
TemaTnyeckue npeseHTauum

1. CtpoeHne aTOMOB XMMUYECKUX ANIEMEHTOB U NPMPOAA XMMUYECKON CBA3N
2. Tlepvoanyeckuit 3akoH n Tabnuua .. MeHoeneeea

3. Tunbl XMMMYECKUX peaKLmm

4. 3neKkTponutnyeckasi ouccoumaumst U MIOHHbIN OOMeH

5. Knaccmcbvmau,m, HOMEHKNnaTypa n CTpoeHne HeopraHn4eCckmx seLlecrts

6. ®PU3MKO-XMMMUYECKME CBOMCTBA HeopraHn4eckmnx BeLlecTB

7. Tlpon3BOACTBO HEOPraHUYeCKMX BellecTB. 3HayYeHe U NnpuMeHeHne B bbiTy 1 Ha
npousBoacTBe

8. Knaccudukaums, cTpoeHne n HoMeHKNnaTypa OpraHMYeckux BeLLecTB
9. CsowcTBa OpraHN4YeCKNX COeaNHEHNI

10. OpraHu4yeckue BeLECTBA B XU3HeOeATeNbHOCTM Yenoseka. NNpon3BoacTBO U
NpUMeEHeHNe OpraHMYeCcKNX BELLECTB B NMPOMBbILLNIEHHOCTM

11. KuHeTu4yeckme 3akOHOMEPHOCTM NPOTEKAHUS XUMUYECKUX peaKLui

12. TepmogmMHammyeckme 3aKOHOMEPHOCTU MPOTEKAHNA XUMUYECKNX peakunn. PaBHoBecne
XUMWYECKMX peaKLmm

13. [ncnepcHble cnuctembl U hakTopbl UX YCTONYMBOCTU
14. NccnepoBaHue CBOUCTB ANCNEPCHBLIX CUCTEM ANS X naeHTudmnkaumm
15. OBHapyXeHne HeopraHN4YeCKUX KaTMOHOB M aHMOHOB

16. O6HapyxeHune opraHMyeckMx BeLeCTB OTAENbHbIX KIaccoB C UCMOMb30BaHNEM
KayeCTBEHHbIX peaKLum

17. Xvmus B 6bITY M NPON3BOACTBEHHON AeATENBHOCTU YenoBeka

18. OcHoBbl NabopaTopHON NpPaKTUKM B NpodecCcnoHarnbHbIX nabopaTopusax
19. XumMn4yeckni aHanm3 TEXHUYECKUA BOObI

20. XuMn4yeckui aHanua Bosagyxa

21. Xvmundecknin aHanna npob matepuanoB CTPOMTENbHO-PECTaBPaLMOHHON OEATENBHOCTH
1 On3anHa

22. WNccnegoBaHue 06bEKTOB TEXHOCHEpPSI
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOM
JUCLUIINHDBI

KoHTponbs 1 oleHKa pe3yabTaTOB OCBOEHHS Y4€OHOM AMCLUIUIMHBI OCYIIECTBIISETCS

MpenojaBaTesieM B IPOLIECCE MPOBEACHUS TMPAKTUUECKUX 3aHATHH M JTaOOpaTOPHBIX padoT,

TCCTUPOBAHHA, a@ TAKIKC BBIIIOJIHCHUSA O6y‘~IaIOHII/IMI/IC$[ HHAWBUYAJIIbHBIX 38,I[8,HHI>1, IIPOCKTOB,

HCCIICIOBAHMH.
dopmupy
No Moaynb / PoaynbTaT o6yueHMs OueHOo4YHbIe MeponpuaTus emble
Paszgen/ Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMNeTeH
uun
| |OcHOBHOM MOAYIb
1 |Paspen1. dopmynupoBaTb
OcHoBbI 6a3oBble NOHATUA U
CTpOeHusA 3aKOHbI XUMUMU
BellecTBa

1.1 |CtpoeHune Coctaenatb xummyeckme  |1. Tect «CTpoeHme aToMoOB OK 01,
aToMOB dhopmMysibl COEaUHEHNI B XUMUYECKNX SNTEMEHTOB U1 NP4, NP7,
XUMUYECKMX COOTBETCTBUM CO CTEMNEHbLIO |MPUPOoAa XMMUYECKON CBA3NY. NT1- T3,
3NEeMEHTOB U OKUCIEHNSA XMMUYECKNX M1, M1,
npupoaa 3rIeMEeHTOB, 1CX0as U3 2. 3apaqu Ha cocTaBneHne MU2, MY1
XUMWYECKO  |BameHTHOCTY U1 XAMU4ECKUX (POPMYN )

CBSI3V anekTpooTpuLaTenbHocTy  |ABYX8TOMHBIX COBANHEHNM
(okcnpgos, cynbdomaos, rMapuaos u
T.M.).

1.2 |Mepuognyecknin| XapaktepusoBaTtb [MpakTUKo-OpUEeHTUPOBaHHbLIE OK 01, OK
3aKOH U1 XUMUNYECKME ANEeMEHTbI B TeopeTnyeckme 3agaHna Ha 02, I1P4,
Tabnuua .M. |cooTBeTcTBUMU C NX Xapakrepmsaumo XMMNUYECKNUX NP7, NT1-
MeHpeneesa MOJIOXKEHNEM B anemeHToB: «MeTannuyeckue / J1T3, JIHA1,

nepuognyeckon cucteme HemMeTannu4yeckue CBOMUCTBA, M1-3,
XUMWYECKMX SNIEMEHTOB 3NEKTPOOTPULATENBHOCTL U MI11-4,
O.N. Menpgeneesa CPOACTBO K 3NEeKTPOHY MN3, MY3
XUMUYECKMX 3ITIEMEHTOB B
COOTBETCTBUE C UX INEKTPOHHBLIM
CTPOEHMNEM U1 NMOJTOXEHNEM B
nepuoanyeckon cucteme
Xummyeckumx anementos .M.
MengeneeBa».
2 |Paspen 2. CocTaBnsiTb ypaBHEHUA U
KoHTponbHasa paboTa
XuMnyeckme |cxemMbl XMMUYECKUX
R peakuum «CTpoeHue BellecTBa U
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble

Ne Pe3ynbTaT 06yuyeHus
Pasgen/ Tema (cbopmMbl U MeTOALI KOHTPONA) | KOMMNeTeH

uum
XUMMYECKUe peakumumn»

2.1 |Tunbl CocTtaenaTb peakumm 1. 3agaym Ha cocTaBneHue OK 01,
XUMUNYECKNX COEVHEHUS, PA3NIOXKEHUS, |YpPaBHEHUN peaKkuui: J1P4,
peakummn obMeHa, 3ameLleHus,

OKNCAUTENBHO- — COeINHEHUA, 3aMeLLEeHNs, JIT1-NT3,
BOCCTAHOBUTENbLHBLIE pasnoxeHusi, obmeHa n peakumm c [15-7,
peakLMn 1 peakLmm y4yactmem KOMMNEeKCHbIX MI15, M4,
komnnekcoobpasosaHns | COSANHERMN (Ha Npumepe My4

(Ha npumepe rMOPOKCOKOMIMMIEKCOB antoMUHUS U
rMOpPOKCOKOMNNIIEKCOB LnHKa);

antoMUHUA U UMHKa) C
y4yacTueM HeopraHuyecknx
BeLLleCcTB

— OKUCINUNTENbHO-

BOCCTaAHOBUTENbHbIX peaKkLui C
ncrnonb3oBaHMeM MeToa
3NEKTPOHHOro 6anaHca;

— C y4acTUeM KOMMIEKCHbIX
coeguHeHun (Ha npumepe
rMAPOKCOKOMMSIEKCOB LIMHKA U
antomMuHus).

2. 3agaun Ha pacuyeT
KOJTMYECTBEHHBIX XapaKkTepUCTMK
npoayKTa peakunn COeaNHEHNS;
MaccoBOW UNu oObeMHOW A0NU
BbIX04a NpoayKTa peakumm
COeaUHEHUS OT TEOPETUYECKM
BO3MOXHOIO; 00 beMHbIX
OTHOLLEHWUI rasos;
KOJTMYECTBEHHBIX XapaKTepPUCTUK
NCXOOHbIX BELLLECTB 1 NPOAYKTOB
peakumn; maccobl (06bem,
KONM4ecTBO BeLlecTBa) NpoayKTa
peakuunn, ecrnv OgHO N3 BELLECTB
[aHo B BMAe pacTBopa C
onpeneneHHon MaccoBon gonen
pPacTBOPEHHOIO BELLECTBA.
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Pasgen/ Tema (cbopmMbl U MeTOALI KOHTPONA) | KOMMNeTeH
uun
2.2 |OnekTtponuTtuye |CocTtaBnsaTb YypaBHEHUA 1. 3agaHusa Ha cocTaBneHune OK 01,
ckas XUMUYECKMX peakLmm MOJEKYIIAPHBIX M MOHHbIX peakunii JIP4,
anccoumaumsa n [MoHHoro obmeHa ¢ C y4acTMeM OKCUAO0B, KUCHIOT,
NOHHbIV OBMEH |y4YacTMemM HeOpraHMYeCKNX |OCHOBaHWUI U CONEWN, MOHHbIX NT1-NT3,
BELLECTB peakumn rmaponunia conemn, Me-9,
yCTaHOBIIEHNE N3MEHEHUSA MI13,
KMCMNOTHOCTW cpeabl. MWS-7,
MY4
2. JlabopaTtopHas paboTa
«Peakunun rugponmsa.
3 |Paspen 3. UccnepoBaTtb cTpoeHue n |[KoHTponbHaa paboTa
CTtpoeHue u CBOMCTBA 5
cBoOWCTBa HeopraHMYecknx BelecTB «CBolicTBa HeopraHU4eckux
HeopraHuyeck BellecTs»
MX BellecTB
3.1 [Knaccudpumkaum |Knaccudpmumposatb 1. Tect «HomeHknaTypa u OK 01, OK
A, HeopraHn4eckmne BeLLeCcTBa |Ha3BaHWE HEOPraHMYecKknx 02,
HOMEHKNaTypa |[B COOTBETCTBMU C UX BELLECTB UCX0As U3 NX
N CTpoeHue CTpPOEHMEM XumMudeckon oopmysibl Unm NP4, NP 7,
HeopraHn4ecku COCTaBIIEHNE XMMNYECKOMN NT1- T3,
X BELLECTB dopMynbl UCxoas U3 Ha3BaHus!
BELLECTBA MO MeXOyHapOoOHON JIH1, M14-
NN TpMBUANbHON 16, MI2,
HOMEHKITIaType». M3, MY4

2. 3agaun Ha pacyeT MaccoBow
[onn (Maccbl) XMMU4YeCKOro
aneMeHTa (CoeanHeHns1) B
Morekyne (cmecn).

3. MNpakTnyeckune 3agaHus no
Knaccudukaumm, HOMeHKnaType u
XUMUYECKUM popMynam
HeopraHNM4YecKknx BeLLecTB
pas3nMyHbIX KNaccos.

4. MNpakTnyeckne 3agaHus Ha
onpeneneHne XmmMm4eckon
aKTUMBHOCTU BELLECTB B
3aBMCUMOCTU BMAA XMMNYECKOWN
CBSA3U U TUNa KpUCTannmMyecKomn
peLLETKN.
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Pasgen/ Tema (cbopmMbl U MeTOALI KOHTPONA) | KOMMNeTeH
ummn
3.2 [®dusumko- YcTtaHaBnuBaTb 1. Tect «OcobeHHOCTU OK 01, OK
XUMMyeckume 3aBMCUMOCTb OU3MKO- XUMUYECKUX CBONCTB OKCUOOB, 02,
CBOKCTBa XUMUYECKUX CBONCTB KWUCNOT, OCHOBaHUM, aMdOTEPHbIX
HeopraHM4yeckn |HeopraHNM4Yeckux BeLWEeCTB |TMAPOKCUMAO0B U CONemy». NP4, P 7
X BELlecTB OT CTPOEHMSI aTOMOB U1 nT1-3
MOMeKyr, a Takke THna 2. 3a,EI,aHI/1fI Ha cocTaeneHne HA Il|1-
KPUCTANNMYECKol peleTkn |YPABHEHMIA XMMUYECKIX peakLni ¢ o5 MHG
y4acTmeMm NPOCTbIX U CITOXHbIX ’ ’
HeopraHN4YeCcKknx BELLECTB: Min2-4,
OKCMOB MeTanmnoB, HemeTannos 1 131, My1
aM@OTEPHbIX 3NIEMEHTOB;
HeopraHN4ecKnx K1CroT,
OCHOBaHW 1 aMPOTEPHbIX
rMOPOKCUAOB, HEOPraHNYECKNX
Conen, XxapakTepuayoLmx nx
CcBOWCTBA 1 cnocobbl NoNyyYeHus.
3. MNMpakTnko-opneHTUPOBaHHbIE
TeopeTuyeckne 3agaHus Ha
CBOWCTBA 1 NoslyvyeHne
HeopraHNM4eCcKknx BeLLeCTB.
4. JlabopaTopHagda paboTta
«CBoricTBa MeTanmoB u
HemeTannoB».
3.3 |Mpounseogcteo |O6GoCHOBLIBATL 3HAYEHME U |[1pakTUKO-OPUEHTUPOBAHHLIE OK 01, OK
HeopraHn4eckn [npuMeHeHve 3a4aHuns Mo COCTaBEHNIO 02,
X BeLecTB. HeopraHN4yeCcKMx BELLECTB B [XMMUYECKNX peaKLMn C y4acTnem
3HayeHune u OblTOBOM U HEOpraHN4YeCKNX BELLECTB, NP4, NP 7,
NpUMeEHeHMe B  |NPON3BOACTBEHHOM MCNONb3yeMbIX Ans nx NT1-3,
ObITY U Ha OeATeNnbHOCTU YeroBeka ux |MaeHTUuKaumm n MH1, 120-
npov3BoacTBe  |PU3NKO-XMMUYECKUMN NPOMbILLNEHHBIX CNOCO60B 25. MI5,
cBoncTBaMm Nony4YeHuns. MW7, N31-
4, MY3
4 |Paspen 4. MccnepoBaTtb cTpoeHune n |[KoHTponbHasa paboTa
CTtpoeHue u CBOWMCTBA OpraHn4YecKkux .
N e BeLeCTB «CTpoeHue u cBOUCTBA
opraHNyeckmx OpraHM4YecKux BeLecTB»
BelwecTB
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble

Ne Pe3ynbTaT 06yuyeHus
Pasgen/ Tema (cbopmMbl U MeTOALI KOHTPONA) | KOMMNeTeH

ummn

4.1 |Knaccudmkaum |KnaccuduumposaTb 1. 3agaHusa Ha cocTaBneHune OK 01,

S, CTPOEHME N |OpraHNYecKkre BellecTBa B |Ha3BaHWN OpraHN4eCcKnx JIP4, NP7,
HOMEHKIaTypa |COOTBETCTBUM C UX coeguHeHun no TpusmansHon unn (NT1-J1T3,
OpraHMYyeckux |CTpOEeHnem MeXayHapoaHom M6-8,
BELLECTB cuctemaTmyeckon HomeHknatype. (MJ11-3,
MWN4-7,

2. 3apgaHus Ha cocTaBneHne MY1

NOSHbIX Y COKPaLLEHHbIX

CTPYKTYPHbIX hopMyn

OpraHMyecKkux BeLlecTB

OTAENbHbIX KNacCoB.

3. 3agaun Ha onpegeneHune

npocTtenen opmMynbl

OpraHMYyeckon MOseKysbl, NCxoas

13 anemMeHTHoro coctasa (B %).

4.2 |CeowcTBa YcTtaHaBnuBaTb 1. 3agaHua Ha cocTaBneHue OK 01, OK
OpraHuYyecKkux |3aBUCUMOCTb (PU3NKO- ypaBHEHUN XUMNYECKUX peakuun ¢ 02,
coeanHeHnn XUMUYECKMUX CBONCTB yyacTmem opraHMyecKnx BeLecTs

OpraHMyecKmnx BeLecTB OT [Ha OCHOBaHUWM NX cocTasa U P4, NP7,
CTPOEHNSA MOneKyn CTPOEHUS. 1m1- 73,
JIH1, M14-
2. 3apaHusa Ha cocTaBreHue 18, M4,
YPaBHEHUN XUMUNYECKMX peakumi, |MWN1-3,
UNIOCTPUPYIOLLNX XUMUYECKNE My2

CBOWICTBA C y4€TOM MEeXaHM3MOB
NpOTEKaHUsI AaHHbIX peakumii n
reHeTUYECKOWN CBSI3N OpraHNYeckmnx
BELLLECTB pa3HbiX KNaccoB.

3. PacyeTHble 3agaum no
YPaBHEHNAM peakunin C y4acTuem
OpraHMYeCcKnx BELLECTB.

4. JlabopaTopHasd paboTta
«lMonyyeHune aTuneHa n nsyyeHne
€ro CBOWCTBY.
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble

Ne Pe3ynbTaT 06yuyeHus
Pasgen/ Tema (cbopmMbl U MeTOALI KOHTPONA) | KOMMNeTeH

ummn

4.3 |Oprannyeckne |O60CHOBLIBaTb 3Ha4YeHME 1 |[1paKTUKO-OPUEHTUPOBAHHbIE OK 01, OK
BeLlecTBa B NpUMEHeHNEe OpraHMYecKMX [3agaHnst N0 COCTaBMEHUIO 02,
XnsHeageaTenbH |BewwecTB B 6bITOBOM U XUMUYECKMX peakuni ¢ y4acTmem
OCTM YenoBeka. |MpoM3BOACTBEHHOW OpraHM4ecKkux BeLLecTB, P4, NP7,
MpoM3BOACTBO |AEATENBHOCTM YenoBeka MX [MCnonb3yemblx ANs UX JT1- 73,
N NPUMEHEHME  |PUINKO-XMMUYECKUMM noeHTudukaumm B 6oITy n JH1, T116-
OopraHM4yecknx |cBomcTBamu NPOMbILUNIEHHOCTMW. 25, MI5,
BELLECTB B M4,
NPOMBbILLIIEHHOC nas.4,
™ MY4

5 |Pas3pen 5. UccnepoBaTthb KoHTponbHasa paboTa
KnHeTn4yeckme |paBHOBECUE U CKOPOCTb 5
- XMMUYECKNX peaKLyil «CKOpPOCTb XMMUYECKOW
TepMoauHaMm peakuum u xmummyeckoe
D paBHOBecue»
3aKOHOMEpPHOC
TW NPOTEeKaHUA
XUMUYECKUX
peakuumn

5.1 [KnHeTnuyeckmne |WccnepoBath BNUSHNE 1. labopaTopHas paboTta Ha OK 01, OK

3aKOHOMEPHOCT |KOHLIEHTpauun BbIBGOp: 02,
N NpoTEeKaHus |pearnpyroLmnx BewecTs u
XUMUYECKYX TeMMepaTypbl Ha CkOpocTb |~ «OnpepgenexHne 3aBMCNMOCTH IP4, NP7,
peakLmi XMMUYECKUX peaKLii CKOpOCTY peéakunn ot 1T1-3
KOHLEHTpauun pearnpyroLimx :
BELLEeCTBY; JH1,
M1,6,20,
— «Onpegenexnne 3aBMCUMOCTH MIT1, MA3,
CKOPOCTW peaKkumn oT MY3
TemnepaTypbi».
2. MpaKTNKo-opneHTUpPOBaHHbIE
TeopeTuyeckne 3agaHus Ha
aHanua (pakTopoB, BAUSIOLLNX HA
N3MEHEHME CKOPOCTU XMMUYECKON
peakuuu.

5.2 |TepmoanHamud |AccrnepoBaTth BNUSIHNE 1. 3agaum Ha pacyeTbl TennoBbix | OK 01, OK
eckue M3MEHEHUS KOHLUEHTPaUMN |3dhdEKTOB XMMUYECKNX peakumn 1 02,
3aKOHOMEpPHOCT |BELLECTB, peakuun cpeapl 1 onpegeneHve Tmna peakumm (no
N NpoTekaHus |TemnepaTypbl Ha TEennoBoMy 3PEKTY: IK30- U IP4, 1P 7,
XUMUYECKNX CMELLEHNE XMMNYECKOro 9HOOTEPMUYECKME). NT1-3,
peakumn. MH1, N14-
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Pasgen/ Tema (cbopmMbl U MeTOALI KOHTPONA) | KOMMNeTeH
uun
PaBHoBecue paBHOBecCuA 2. NpaKTNKo-OpMeHTUPOBAHHbIE 15, MN2-4,
XUMUYECKMX 3aaHus Ha NpUMEHeHne M1-3
peakumm npuHumna Jle Wartenbe ans
HaxoXaeHns1 HanpaBneHus
CMeLLeHMs paBHOBECUS
XUMUYECKOWN peakLmmn n aHanma
(haKTopOB, BMMAIOLLNX HA
CMeLLEHME XMMMUYECKOro
paBHOBECHS.
3. JTabopaTtopHas paboTa
«M3yyeHne BNUSIHUA pasnmyHbIX
¢akTOpOB Ha CcMeLLeHne
XUMUYECKOro paBHOBECUS».
6 |Paspen 6. UccnepoBatb KoHTponbHasa paboTta no teme
OucnepcHble |AMcnepcHble CUCTEMBbI «AuncnepcHble cUCTeMbI»
CUCTEMbI
6.1 [ducnepcHble Pasnnyatb UCTUHHbIE 1. 3agaum Ha npuroToBneHne OK 01, OK
CUCTEMbI U pacTBopbI, KOnnongHble pacTBOpOB. 02,
dhakTopbl NX pacTBopbI U
YCTOMUMBOCTM  |rpyBoamcnepcHble cuctembi|2: IPAKTMKO-OpUEHTUPOBaHHbI oK 07,
Ha OCHOBE XMMUYECKOro pacyeTHble 3aaHus Ha NP4, NP7,
sKCnepuMeHTa ONCNepPCHbIE CUCTEMBI, NT1-3,
ncnosb3yemMmble B ObITOBOW 1 JIH1,
NpPON3BOACTBEHHON OEATENBHOCTU J1IP10,
yernoseka. N31-4, 16,
18, M 4-
6, M5,
MY1
6.2 [WccneposaHue |WAccnepoBatb pu3nko- JlTaBopaTopHas paboTta (Ha OK 01, OK
CBOWCTB XUMWYECKME CBOWCTBA BbIOOD): 02,
ONCMNEPCHbIX pasnnyHbIX BUOOB
CUCTEM [NCNIEPCHBIX CHCTEM — NpurotoBneHne pacTBOpoOB; JIP4, 1P 7,
— WNccnepoBaHue AncrnepcHbIX JIT1-1IT3,
CUCTEM.
JIH1, IM14-
19, M3,
M6
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble

Ne Pe3ynbTaT 06yuyeHus
Pasgen/ Tema (cbopmMbl U MeTOALI KOHTPONA) | KOMMNeTeH

uun

7 |Paspen?. UccnenoBaTth cBOUCTBA

KayecTBeHHbIe |OpraHU4YecKux n

peakumm HeopraHM4eckux BeLecTB

OoOHapyXeHusi |C ucnonb3oBaHUeM

OpraHM4YecKux |KayeCTBEeHHbIX peaKLuun

7]

HeopraHM4eck

MX BellecTB

7.1 |O6HapyxeHne |WccnepoBaTtb 1. JlabopaTopHasa paboTa (Ha OK 01, OK

HeopraHM4yeckn |KadeCTBEHHbIE peakunm BbIOOP): 02,
X KATUOHOB U |HEOpraHMYecKMx BeLLEeCTB
AHUOHOB — AHanuTtnyeckue peakuum NP4, NP 7,
katuoHos |-VI rpynn;
JIT1-3,
— AHanuTtnyeckue peakuum JIH1, M19-
aHWOHOB. 20, MI1,
MIN7, 132,
2. lMNpakTnyeckne 3agaHnd Ha MY?2
COCTaBIiEHNE YpaBHEHUN peaKkunin
obHapyxeHus katnoHos |I-VI rpynn
N @HWOHOB, B T.4. B MOJIEKYNIAPHON
N MOHHOW chopMax.

7.2 |O6HapyxeHne |WccnepoBaTtb 1. JlaGopaTopHas paboTa (Ha OK 01, OK
OpraHMYeCKUX |KayeCTBEHHblE peakumm BbIGOP): 02,
BELLECTB OpraHMYecKnX CoeguHeHun
OTAENbHBIX OTAEMNbHbIX KNAacCoB — KayecTBeHHble peakumn Ha NP4, NP 7,
KITACCOB G oTaenbHble knaccel opraHmdeckmx | J1T1- J1T3,
MCronb3oBaH1e BELLECTB, IHA,

M — KayecTBeHHbIVM aHanu3 10,12,
KaquTBVeHHb'X OpraHNYeCcKMUX CoOeaUHEHNI NO MI4,
peakumn OYHKUMOHANbHbIM rpynnam. MWNS5-7
2. MNpaktnyeckne 3agaHus Ha
COCTaBIIEHNE Ka4YeCTBEHHbIX
peakunin obHapyXeHus
OpraHNYeCKMUX COEANHEHWIA.
Il [MpuknagHon moaynb
8 |Paspen 8. OueHuBaTb nocneacTsBua |3awmuTa Kemca (c yuetom

Xumusa B ObITy
7

ObITOBOM U
NpPou3BOACTBEHHOMN
AesATenbLHOCTU YyeroBekKa

oyaywen npocdeccruoHanbHoOn
OesATeNnbHOCTH)
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Pasgen/ Tema (cbopmMbl U MeTOALI KOHTPONA) | KOMMNeTeH
ummn
npon3BoACTBE |C NO3MLUN
HHOW 3Konorn4yeckom
AeATenbHOCTU |6e3onacHocTU
yenoBeka
Xnmusa B 66Ty n|OueHuBaTb nocnencrmems  |Kenc (¢ ydyetom Byayluen OK 01, OK
NPOM3BOACTBEH |OLITOBON U npodeccrMoHanbLHoOn 02, OK 04,
HoMn NpPOM3BOACTBEHHOM neaTenbHOCTK) OK 07,
OEATENbHOCTN  |4eATeNnbHOCTM YernoBeka C
yenoseka NO3NLINI SKOMOTMYECKON Bo3MOHble TEMbI KENCOB: MK 1.4,
GesonacHocTy 1. NoTennexne knumaTa u HT-r-ll-’1J:|§7’
BbICBOOOXAEHWE ra3oBbIX MNH1, ’
rmapaToB CO AHA OKeaHa. nP10,
2. byayuime maTepvansl Ans T131-4,
aBua-, MaLUMHoO- U M22-25,
NpubopocTpoEHMs. MI15,
MN2-7,
3. HoBble maTepuansl ans N31-5,
CONHeYHbIX baTapei. MYy4
4. JlekapcTBa Ha OCHOBE
pacTUTenbHbIX NpenapaTos.
9.2 |Pasgen 9.2. MHTepnpemMpoBaTtb YyebHo-UccnepoBaTesibCKUM
UccnepoBaHume [xnuMmmnyeckme npouecchbl U |NpoekT (C yyeTom byayluen
M XUMUYECKUn (siBneHusi B TexHocdepe |npoceccrmoHanbHoOm
aHanus AeATeNnbHOCTH)
obbeKkToB
TexHocdepsbl
9.1.1|OcHoBbl BbinonHaTte nonHei umkn | 1. JlabopaTtopHasa paboTta OK 01, OK
nabopaTopHON |3KCNepPUMEHTarbHOro «OcHoBbl NabopaTopHomn 02, MK 1.4,
NPakTukn B ncenegoBaHusa ¢ NPaKkTUKNY. MK 4.5,
npodpeccmnoHan |cobniogeHnem npasun JIP4, NP7,
BHBIX 6€30MacHOro 0BpaLLeHIs C 2. TvinoBble pacyeTbl N0 TeMaTuke
naGopaTopusix |BeLLecTBamMu 1 SKCnepumeHTa. nT1-3,
nabopaTopHLIM 3. 3agayun Ha BblUKCIIEHME Mgz‘ol\ililé
obopynoBaHueEM ’ ’
CpeAHero 3HavyeHns na3

AKCnepumMeHTanbHbIX JAaHHbIX,
NOrpeLUIHOCTH.

4. MNMpepacTtaBneHne pesyrnbTaToB
3KCNepuMeHTa B pasfnyHom
dopme (Tabnuua, rpaduk, oTyeT,
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Pasgen/ Tema (cbopmMbl U MeTOALI KOHTPONA) | KOMMNeTeH
uun
Joknag, npeseHTaums).

9.1.2 | XumMmnyeckui Uccneposatb xumundecknin |1. 3agayumn Ha onpegenexHve OK 01, OK
aHanms npob cocTaB Npob TEXHMYECKON |MEeTannoB, HEOPraHUYeCKnX 02, OK 04,
TeXHN4YecKomn BOAbl aHWOHOB U opraHmyeckmx Bewects| OK 07,
BOAbI B TEXHNYECKOWN BOAE pa3HOro

Ha3Ha4YeHus. P4, NP7,
2. [NpaKTNKo-0pMEeHTUPOBAHHbIE T3,
TeopeTnyeckme 3agaHusi Ha Loy
cocTaB BoAbl U Criocobbl nP10,
BblpaXXeHNS KOHLEHTpaUun, 1 N131-4, 116-
nepecyeT KOHLEHTpauni (c 7.20,
MCMNONb30BaHNEM HOPMATUBHbIX MIT3,
[OKYMEHTOB). M2-5,
3. 3agaHne « XuMmnyeckmn coctas No4, My3-
TEXHUYECKOW BOAbI, TUM BOAbI U 4,
cnocoObl ee npuMeHeHus» (C MK 1.4, MK
MCMONb30BaHNEM HOPMATUBHbIX 45

[OKYMEHTOB).

4. JlabopaTopHasd paboTa (Ha
BbIOOD):

— OnpeneneHne xnopuaoB
MEeTO4O0M TUTPOBaHUS B
TEXHNYECKON BOAE;

— OnpepneneHne XecTKoCcTu
TEXHUYECKOW BOAbI METOLAOM
TUTPOBAHMUSA.
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Pasgen/ Tema (cbopmMbl U MeTOALI KOHTPONA) | KOMMNeTeH
uun
9.1.3| XnmMmnyeckum WccnepoaTb cogepkaHme [1. TecT no teMe «XMMUyeckmm OK 01, OK
KOHTPONb yrrekucnoro rasa B cocTtaB aTtmoccepHoro Bosgyxa u |02, OK 04,
KayecTtBa BO3yxe BO34yxa paboyen 30HbI». OK 07,
BO3ayxa
2. [NpakTnKO-OpUEeHTUPOBAHHLIE JIP4, NP7,
3alaHnsa Ha XMMUYECKUI aHanu3 NT1-3,
cocTaBa BO3fyxa. JIH1,
3. JTabopaTtopHas paboTa J1P10,
«Onpenenexnne cogepxaHus 191-4,
YINEeKNCoro rasa B Bo3ayxe M16, 20,
22, MNN2,
NOMELUEHMA SKCTIPECC-METOAOMY. | 143 [131-
3, MK 4.3,
MnK4.5
9.1.4| XumMmunyeckumm NceneposaTtb Npobbl 1. NpakKkTUKO-OpUEHTUPOBAHHbIE OK 01, OK
aHanms npob MaTepuanoB CTPOUTENBHO- |3a4aHus N0 XMMUYECKOMY 02, OK 04,
mMaTepuanos pecTaBpaLMOHHOWM aHanuay npob matepuanos OK 07,
CTPOUTENBLHO- |OEATEeNbHOCTU N An3arHa  |CTPOUTENbHO-peCcTaBpaLMOHHOWN
pecTaBpaLMOHH OeaTenbHOCTU 1 gn3aniHa. NP4, NP,
,Z:FITGJ‘II:HOCTVI 2. llabopaTtopHasi paboTa (Ha ”J:::I ;3’
 am3anHa BbIGOP): ’
— WM3rotoeneHune kpacok (noabop nP10,
MUIMEHTOB N CBA3bIBAOLLMX 1191-4,
BELLECTB); M4-5,
M20-25,
— WccnepgoBaHue cBOMCTB MN2-4,
BSKYLLMX BELLECTB Ha npumepe J133-5,
rmnca. MY3, MK
2.2
9.1.5|WccnepoBaHne |MccnepoBatb XMMuMYeckuin | Y4yebHo-mccrnegoBaTenbCKUm OK 01, OK
00BbEeKTOB cocTaB 00beKToB NpoekT B obnactu uccnegosanus | 02, OK 04,
TexHocdepbl  |TexHocdepbl Ha Npumepe  (06bLEKTOB TexHocdepsl. OK 07,
TEXHNYECKON BOAbI U
MaTeprarnoB CTPOUTENbHO- Bo3MOXHble TEMbI MPOEKTOB: P4, J1P7,
pecTaspalnoHHoN . 1. KoHTponb KavecTaa J1T1-3,
AGATENBHOCT M AN3anHa Loy ueckoii BOAb! pa3HbIX BUOOB JTHA1,
B COOTBETCTBUM C METOANKAMMU MO
FOCT. JP10,
N131-4,
2. Co3gaHne aekopaTuBHON M20-25,
MIe,
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Pasgen/ Tema (cbopmMbl U MeTOALI KOHTPONA) | KOMMNeTeH
ummn
LUTYKaTypKW. MA1-7,
J135, MY1,
3. MNurmMeHTLI B N3enusax u3 MK 2.2, MK
cTekna. 14

4. ccnepoaHue paspyLuatowero
0encTBus BoAbl HA CTPOUTESbHbIE
mMarepuansil.

5. OueHka cocTosiHus Bo3ayxa
pabo4ei 30HbI cneynanncta
(TexHonora, ctpouTensa u T.n., C
yyeTtom obnactu
npodeccmoHansHon
OeATenbHOCTN) B COOTBETCTBUM C
HOPMAaTMBHLIMWN JOKYMEHTaMM.
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YpOBHI/I OCBO€EHUA y‘-le6HOFO mMmaTtepuana no gucumnninHe Xumums:

-penpoAyKTUBHbLIN  (BbINMOMHEHWE AEeATENbHOCTM MO obpasuy, WMHCTPYKUMM Wnu nog
PYKOBOACTBOM);

-NPOAYKTUBHbIA (MNaHMPOBaHNME W CaMOCTOATENbHOE BbINOMHEHWE [OEATENbHOCTH,
pelleHne NpobrnemMHbix 3agay);

OueHka uHaMBMAyanbHbIX obpas3oBaTenbHbIX OOCTVXKEHUI MO pe3ynbTataM TekyLlero
KOHTPONS M NPOMEXYTOYHOW aTTecTauun MpPOU3BOAUTCS B COOTBETCTBMM C YHMBEpPCanbHOM
wkanou (tabnuua).

MpoueHT KayecTBeHHas oueHKa uHAMBUAYanNbHbIX
pe3ynbTaTUBHOCTHU obpa3soBaTefibHbIX AOCTUKEHUN
(npaBUNbHbLIX OTBETOB)
Bann (otmeTKa) Bep6anbHbiv aHanor

90 - 100 5 OTnunyHo

80 -89 4 XopoLuo

70-79 3 YaoBneTBOpUTENBHO
meHee 70 2 HeygnoBneTBopuTEnbHO
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