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Pabouast nporpamMmma y4e0HO# JMCOMIVIMHBI pa3padoTaHa Ha OCHOBeE:

Odenepanpublii 3akoH OT 29 pgekadbps 2012 1. No273-d3 «OO6 obpazoBanuu B Poccuiickoit
denepauuny;

[Tpuka3z Munnpocpemenus Poccuu ot 14 urons 2022 r. Ne 444 «O06 yrBepxkaeHuu ¢eaepaibHOro
roCy/IapCTBEHHOT0 00pa30BaTENIbHOTO CTaHJapTa CPeJHEro MpoQeccHoHAIbHOr0 00pa3oBaHUs IO
crienranbHOCTH 15.02.16 TexHOI0THS MAaTMHOCTPOECHUSY;

[Ipukaz MunoOpHaykun Poccum ot 9.12.2016 Nel555 «OO6 yrBepkneHun ¢eaepaabHOro
roCy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHJapTa CPEJHEro MpoQeccuoHaIbHOr0 0O0pa3oBaHUs MO
npodeccun 15.01.32 OmepaTop CTaHKOB C NPOTPaMMHBIM yIpaBiIeHUEM» (3aperucTpUpOBaH
MunucrtepctBoM roctunimu Poccuiickoit @eneparuu 20.12.16, peructpanronsbiii Ne44827);
[Ipukaz Munnpocsemenus Poccun ot 9 pekabps 2016 1. Ne 1576  «OO0 yTBepKIaeHUU
(benepanbHOrO0 TOCYIAPCTBEHHOTO OOPa30BAaTEIbHOTO CTaHAApTa CpeAHEro MpodecCHOHATHLHOTO
obpazoBanus no npodeccuun 15.01.35 Macrep ciecapHbIX padoT

[Tpukaz MunncrepctBa npocsemienusi Poccuiickoit denepanuu ot 24 asrycra 2022 roga N 762 (c
m3menenusasmMu Ha 20 nekabps 2022 roma) OO0 yrBepxkaenun Ilopsiaka opraHuzanud U
OCYIIECTBIICHUS 00pa30BaTEIbHON JEATEIHHOCTH IO 00pa30BaTEIbHBIM TPOTPaAMMaM CPEIHErO
npodeccronanbHOro 00pa3oBanus";

[Mpukaza MwunoOpHaykn Poccum ot 17.05.2012 Ne413 "OO6 yrBepxkaeHuu (eneparbHOro
rOCyIapCTBEHHOT'0 00pa30BaTEILHOTO CTAHIApPTa CPEIHEro 00IIero oopa3oBanus';

[Ipukaza MunucrepctBa npocseuieHus: Poccuiickoit @enepanuu ot 12 aBrycra 2022 r Ne 732 "O
BHECEHUU HM3MEHEHMH B (pellepalibHbIi TOCyIapCTBEHHBIH 00pa30BaTeNbHBIA CTaHIAPT CPEAHETO
obmiero oOpa3oBaHmsl, yTBEPKICHHBIA MPpUKa3oM MUHHCTEpCTBAa 00pa3oBaHus HayKu Poccuiickoit
Oenepanuu ot 17 masg 2012 r Ne413";

[Ipukaza MunucrepcrBa npoceuieHust Poccuiickoit @eneparuu ot 18 mast 2023 r Ne371 "O6
yTBEpKICHUH (eiepaibHON 00pa3oBaTeIbHON TPOrPaMMBbl CpeAHETo o01Iero oopa3oBanus';

ITpuka3a MunucrepcrBa npocsemienust Poccuiickoit ®depepaunn ot 22 mapra 2021 r Ne 115 "O6
yrBepkaeHun llopsinika opraHuzanu M OCYIIECTBJIECHUS OO0pa3oBaTeIbHON JEATENBHOCTH 10
OCHOBHBIM 00111€00pa30BaTENFHBIM TPOTpaMMaM - 00pa3oBaTENbHBIM TPOTpaMMaM HadaIbHOTO
00111€r0, OCHOBHOT'O OOIIET0 U CPEHEro 00I1ero oopazoBaHus;

[Tucema Munnpocsemenus Poccun ot 01.03.2023 Ne05-592 "O HampaBiieHUM peKoMeHIarui"

(BMecte ¢ "PexomenpamusMu TO pealid3alldé CPEIHEro oO0IIero oOpa3oBaHMs B Tpeaeniax

OCBOEHHS 00pa30BaTENILHON MPOrpaMMBbl CpeTHET0 Mpo(dheccCHoHaIbHOro 00pa3oBanus";

MunuctepctBo mnpocsemenus Poccuiickoit ¢eneparuu ot 20 umrons 2020 r. N 05-772 O

HamnpaBlICHUU  MHCTPYKTHBHO-METOAMYECKOro mnuchbma «O0  yrBepkiaeHun  Konuemnuu

npenojaBaHus 0011eo0pa3oBaTeNbHbBIX AUCHUIUIMH C YY€TOM MPo(ecCHOHAIBbHON HalpaBIEHHOCTH

nporpamm CIIO, peanuzyeMbix Ha 6a3e OCHOBHOT'O 0011ero 00pa3oBaHUsm»;

Ycraa T'AIIOY  CO «llomunpodunbubiii TexHukym  uM. O.B.Tepémkuna» Ne 788-III1

09.11.2016r;

[Tonoxenus o6 opranuzanuu u nposeaeHus npaktuku AIIOY CO «IT um. O.B.Tepémxkunay;

[Tonoxenus 06 ounom oraeneauu [AIIOY CO «IIT um. O.B.Tepémxunay;

[Tonoxenus o camocrosarenbHoil padote AIIOY CO «IT um. O.B.Tepéumkunay;

[TonoxeHus 1O IUIAHUPOBAHUIO, OPTaHU3AIMH U TIPOBEICHHUIO TAaOOPAaTOPHBIX, MPAKTUYECKUX paboOT

I'ATIOY CO «IT nm. O.B.Tepémxunay;

[TonoxxeHus o TeKylleM KOHTpOJie U MPOMEXyTouHOM attectauuu cryaeHtoB 'AIIOY CO «IT

uM. O.B.Tepémkunay;

[Tonoxxenus 00 opranmzanuu mposeneHuss ['MA crymentoB B TAIIOY  CO dIT wum.
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O.B.Tepémkunay;
— IMonoxenus o popmupoBannr KYMO OIIOII TAIIOY CO «IT um. O. B. Tep&mkunay.

PazpaboTunk:

I'ATIOY CO «Ilonmunpodunbubiii TexHukym uMm. O.B. Tepémkunay
npenogasarenb TokanoBa H.B.
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1. O0mas xapakTepucTHKa padoyeil mporpaMMsl 001e00pa30BaTeJbHOH JUCHUIINHBI
«XuMHA»

1.1. MecTo TMCHMILUIMHBI B CTPYKTYpPe OCHOBHOI npogecCHOHATbHOIM
00pa3oBaTeIbHON NMPOrpaMMbl

[Tporpamma y4eOHON AMCHUIUIMHBI «XUMHUS» SBISIETCS YaCThIO OCHOBHOW MPO(heCCHOHAIBLHOU
obOpazoBarenbHON mporpaMmbl B cooTBeTcTBUU ¢ PI'OC mis mpodeccnii U crienualibHOCTEH
VYITIC 15.00.00 MammuHoctpoeHue no nporpammam: 15.02.16 TexHonoruss MammHOCTPOCHHUS,
15.01.32 Omeparop CcTaHKOB ¢ IporpaMMmHbIM ympasieHuem, 15.01.35 Macrtep criecapHbIxX
pabor.

1.2. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI NpodeccHOHAIBHONH 00pa30BaTeIbHOM
NMPOrpamMMbl: TUCIHUIUIMHA BXOAUT B 0011€00pa30BaTENbHBIN ITUKIL.

[Tporpamma peanuzyercs Bo 2 cemectpe 1 Kypca.

1.3. llesn U niIaHMpyeMble pe3yabTaThl OCBOCHM S U CIUNITIHHBI
1.3.1. lleau u 3a1a49u AUCUUTJIMHBI

DOopMUPOBAHHE Y CTYJECHTOB XUMUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON KAPTHUHBI
MHpa KaK OCHOBBI MPUHATUS PEUICHUH B >KU3HEHHBIX M TPOU3BOJICTBEHHBIX CHUTYaIUAX,
OTBETCTBEHHOI'O [TOBEJICHUS B IPUPOJIHOM CpeJie.

3apaum IMCHUILIMHBI:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMUYECKUX TMPOIECCOB U
SABICHUM B OKpYXarolled cpeae, LEJOCTHOM Hay4yHOW KapTUHBI MHpa, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJUTH PACUYEThl MO XUMUYECKUM (opMyliaM U ypaBHEHHSIM
XUMUYECKUX PpEaKIui, IJIAaHUPOBaTh M HWHTEPHPETUPOBATH PE3YJIbTaThl XUMHUYECKHX
AKCIIEPUMEHTOB,

3) chopmupoBaTh HaABBIKU MPOBEACHUS XUMUYECKUX HKCIIEPUMEHTAIBHBIX UCCIEIOBAaHUMN
Cc coOmoJeHueM TpaBui 0e30mMacHOro oOpaiieHus ¢ BelecTBaMd M J1abOpaTOpHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHHUS aHATU3UPOBATh, OLICHUBATh, IPOBEPSITh HA JOCTOBEPHOCTH M 0000IIAThH
UH(MOPMAIIHI0 XUMHUYECKOTO XapaKTepa U3 pa3INuHbIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS IPOTHO3UPOBATH TIOCIHEACTBUS CBOCH MACATENHHOCTH U
XUMHUYECKUX TTPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MTPOIIECCOB;

6) cdhopmupoBaTh TOHMMAaHHE 3HAYUMOCTH JIOCTHIKEHWW XUMHUYECKOW HAyKH U
TEXHOJIOTHH JIJIsl Pa3BUTHSI COIMATBLHOM M MPOU3BOJICTBEHHOU cep.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOeHHsI 001Ie00pa30BaTEeNbHOM JUCHMILUIMHBI B
coorBercTBHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO



Koa n
HaNMMeHOBaHUe
(opmupyembIx
KOMIIeTeHIH i

l'[.nalmpyeMbIe pe3yJbTaThbl OCBOCHUA TUCHUIIJINHBI

Oﬁmne1

I[I/ICIII/Il'l.]'II/Il-IaprIe2

OK 01. Beibupats
CHOCOOBI PEIICHUS
3aa4
npohecCHOHATBLHOM
e TSIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUSI:
- TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH MAacTEepCTBa,
TPYIOTFOOHE;

- TOTOBHOCTh K aKTHUBHOW JIEATEIHPHOCTU TEXHOJIOTHYECKON U

COIIMAIbHOM HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATH,

IUIAHUPOBaTb U CaMOCTOSITENIbHO  BBINOJHATH — TaKyIO
JeSITENIbHOCTb;
- MHTEepec K pa3nuuHbiM cdepam mnpodeccuoHanbHOM
NeSITebHOCTH,
Osiagenue YHHBEPCAJIbHBIMH y4eOHbIMH

MO3HABATEJIbHBLIMHU J€HCTBUAMM:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOATEIbHO (HOPMYJIMPOBATh W  aAKTYyaJM3HPOBAThH
po0JIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIN IPU3HAK VI OCHOBAHHUS IS
CpaBHEHHUSI, KIIacCU(PUKALUU U 0000IICHHUS,

- OMNpeAeNsATh LeH ACSITeTbHOCTH, 3a/laBaTh MapaMmeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIBIATH  3aKOHOMEPHOCTHM W TPOTHUBOpPEYHS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCHUThH OIICHUBATH

KOPPEKTHUBBI B  JACATCIBHOCTD,

COOTBETCTBHEC PE3YIBTATOB OCJIsIM, OLICHUBATh PUCKHA

- BJIaJIETh CHUCTEMON XMMHUYECKUX 3HAHUI, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XUMHUYECKHI JJIEMEHT, arowm,
AIIEKTPOHHAsI 000J0YKa aToMa, S-, p-, d-3JeKTPOHHbIE OpOUTAIU
aTOMOB, WOH,

MOJICKYIJIa, BaJICHTHOCTbD,

QJICKTPOOTPULATCIIBHOCTh, CTCIICHb OKHCIICHUA, XHWUMHWYCCKad

CBS3b, MOJIb, MOJISIPHAsE Macca, MOJIApPHbIH O00BEM, YIIepOaHbIN

rpymnna,
U30MEpBI, TOMOJIOTMYECKUN Psll, TOMOJIOTH, YIJIEBOJOPOIBI,

CKeNeT, (PYHKIIMOHATbHAS pagukan, u3oMepus,
KHCIIOPOJI- W a30TCOJEpKallhe COSAMHEHUS, OHOJIOTUYECKU
aKTUBHbIE BellecTBa (YIJIEBOABI, JKHUPBI, OCJIKH), MOHOMED,
CTPYKTYpHOE BBICOKOMOJIEKYJISIPHBIE

COCAMHCHUA, KPUCTAJUIMYCCKAsA PCIICTKA, THIIBI XWUMHYCCKUX

MOJIUMED, 3BEHO,

peakuuii  (OKHCIMTENbHO-BOCCTAHOBUTENBHBIC,  JK30-  H

SHIOTEPMUUYECKHE, PEaKIMM HOHHOTO OOMEHa), pacTBOD,

OJICKTPOJINTEI, HEOJICKTPOJINTEI, OJICKTPOJIUTHYICCKAA

Juccolanms, OKHUCIIUTENb, BOCCTAHOBUTEIIb, CKOpPOCTH
XUMHUYECKON peakInHi, XHUMHUYECKOE pPaBHOBECHE), TEOPUU U
3aKOHBI (T€OpUsSI XUMUYECKOTO CTPOCHHUS OPTaHUYECKHUX BEIECTB
A.M. bytnepoBa, Teopusi >JIEKTPOIUTHYECKON ITUCCOLMAIINH,
nepuoanueckui 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHMUs
CHUMBOJHUYECKUM SI3BIK  XHUMUH,

Macchl), 3aKOHOMEpPHOCTH,

q)aKTOJ'IOFI/I‘-IeCKI/Ie CBCICHHA O CBOﬁCTBaX, COCTaBeC, MOJTYYCHUHU U

1
YKasHBaKTCA JIMYHOCTHEIE M MeTalpeIMeTHhee pesysbTaTel u3 SI'0C COO

bopMupyeMble oOmeobpa30BaTeJIbHOM IUCLUIIIIMHON
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(B nocrnemHen pemakumm oT 12.08.2022)

B OTIJIaT'OJILHOM Gopwme,




MOCJICACTBUI IEATCILHOCTH;

- pa3BUBaThb KpPEATHUBHOE MBIIUICHUE TMPU  PEUICHUU
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCJIeI0BaTeIbCKUE TeHCTBUS:

- BIIaJETH y4eOHO-UCCIIEIOBATEIbCKOM |1
MIPOCKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus mpooiem;

IIPUYIUHHO-CIICACTBCHHBIC

HaBbIKaMM
- BBISIBJISITH CBA3HU n
AKTYAJIM3UPOBATh 3ada4dy, BblABUI'aTb THIIOTC3Yy €€ PCHICHUA,
HaXoauThb APTYMCHTBI JJIsA

YTBEPKJICHHM, 3a1aBaTh IapAMETPbI U KPUTEPHUH PELICHUS;

JOoKa3aTcJIbCTBa CBOUX
- AHAJIM3UPOBATH IIOJIYYCHHBIC B XOJAC PCIICHHA 3aaadyu
PE3YyIbTaTbl, KPUTUUYCCKHM OLCHUBATHL HX HOOCTOBCPHOCTD,
MMPOTrHO3UPOBATE UBMCHCHUC B HOBBIX YCIIOBUAX;

-  YMCTb IICPCHOCUTH IIO3HABATCIIbHYIO U

MMPAKTUYCCKYHO obnactu KU3HCOACATCIIbHOCTH,

3HAaHHUA B

- yMETh HHTETPHPOBATH 3HAHUS M3 PA3HBIX IPEIMETHBIX
o0OJacTen;

- BbIABHUI'aTb HOBBIC HICH, npeﬂnaraTb OpI/IFI/IHaJ'II)HI)IC
MOJIXOJIbI I PELICHUSI;

- CIIOCOOHOCTE MX MCIIOJIB30BAHUS B II03HABATEIILHON U

COIIMATLHOM IMPAKTHUKE

0€30macHOM HCIOJIb30BaHUHM BAKHEHIINX HEOPraHMYECKHX W
OpPraHWYECKHUX BEIIECTB B OBITY M MPAKTHUECKOW IEATEIHLHOCTH
YeJI0BEKA;

- YMeTb BBIABJISATH XapakTEpHble IPHU3HAKKM M B3aUMOCBS3b
U3YYEHHBIX MOHATHH, MPUMEHATh COOTBETCTBYIOLIUE MOHATHS
IOPU ONMCAaHUU CTPOEHUS U CBOWCTB HEOPraHUYECKUX MU
OpPraHUYECKUX BBISBIISITh

BCIIECTB MW HUX IIp eBpaH.[eHHfI;

B3alMOCBA3b XUMHUYCCKHUX 3HAaHUH C IIOHATUAMUAU n
MNpEaACTAaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,

- YMCTb UCIIOJIb30BaTh HAMMCHOBAHUA XUMUUCCKHUX COGI[PIHCHI/IfI
MEKIYHApOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHH
U TPHUBUAJIBHBIC HAa3BaHUA BaXHEHIITHX BCIIIECCTB (E)TI/IJIGH,
alleTUIIeH, TIUIepuH, PeHo, popManbaeru, yKCycHasi KUCIOTa,
[JIMLWH, YrapHbld TIa3, YIIEKHUCIbl ra3, aMMHuak, rameHas
HeraieHasi H3BeCTb, MUThEBas cofa U JAPYTux),
(GbopMyIlbl HEOPraHMYECKHX M  OpPraHMYEeCKHX

BCIICCTB, YPAaBHCHUA XHMHUYCCKHUX peaKquI, O0BICHIATh HX

HU3BCCTH,
COCTaBJIATH

CMBICJI; TIOATBEPXKAATh XAPAKTEPHBIE XMMHYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMM DKCIIEPUMEHTAMH U 3alUCAMU
YPAaBHEHUN XUMUYECKUX PEAKIUN;

- YMETb  YCTaHaBIMBAaTb  IPUHAMIEKHOCTD
HEOPraHWYECKUX M OPraHUYECKUX BELIECTB K OIPEICICHHBIM
KJIacCaM U TpyIIaM COCJUHEHUN, XapaKTepU30BaTh UX COCTaB U
BAOKHEUIIIME CBOMCTBA; ONPENEIATH BHUIBI XMMHUYECKUX CBS3€U

HU3YUCHHBIX

(KOBaHeHTHaﬂ, HOHHAas, MCTAJIMYCCKasd, BO)IOpO)IHaSI), THUIIbI

KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB;  KJIACCU(UIIMPOBATH
XAMHUYECKHE PEAKIINH;
- copmupoBaTh TPEACTABICHUS: O MaTEPHAIBHOM EIUHCTBE

MHpa, 3dKOHOMCPHOCTAX U ITO3HABACMOCTHU SIBIICHUI OpUpoOAbI; O
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MeCT€ M 3HAYCHUH XHMMUU B CUCTEME €CTECTBEHHBIX HAyK U €e
poiu B O0OECHEUYEHUH YCTOWYMBOTO PA3BUTHUSI YEIIOBEYECTBA: B
peIIeHN MPOOJIEM SKOJOTHIECKON, YHEPTEeTHUECKON U MTUIIEBOM
0€30MacHOCTH, B Ppa3BUTHM MEAMIMHBI, CO3JAHUM HOBBIX
MaTepuajoB, HOBBIX HCTOYHHMKOB OSHEPrud, B OOecleueHUuu
paloHaIbHOIO  MPUPOJONOIL30BaHUS, B  (OPMUPOBAHUU
MHUPOBO33pEHUS M OO0IIeld KyJabTyphl ueJIOBeKa, a TaKke
AKOJIOTHYECKA O0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO
Y IIPUPOJHON Cpene;

- BJIAQJIETh CHUCTEMOW XMMHYECKUX 3HAHWMM, KOTOpas BKIIOYACT:
OCHOBOTIOJIATAIOIINE TOHITHS (JOMOJHUTETBHO K CHCTEME
MOHATHI  0a30BOr0  ypOBHSI) - HM30TONBI, OCHOBHOE U
BO30Y)KJICHHOE COCTOSHUE aTroMa, TUOpHUIM3alus aTOMHBIX
opOutaneit, xumudeckas cBsa3p ('O " m "', KpaTHBIE CBS3H),
MOJIIpHAs KOHIIEHTpalusi, CTPYKTypHas (opmyria, H30MepHs
(cTpykTypHasi, reoMerpuyeckasi (LIUC-TPaHC-U30MEpHsi), THIIbI
XUMUYECKUX PEeaKIHil (rOMO- U TeTEepPOreHHbIE, OOpaTHUMbIE U
HeoOpaTUMbIe), pacTBOPHI (MCTUHHBIC, JAUCIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTUAPATHI, CTENEHb  JUCCOLMAINH,  AJIEKTPOJIHU3,
KPEKUHT, PU(POPMHHT); TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIeKAlMe B OCHOBE IMOHUMAaHUSA
NPUYMHHOCTM U CUCTEMHOCTHM  XHMHMYECKUX  SBJICHHH,
COBpPEMEHHBIE TMPEACTABICHUS O CTPOCHUM BEIleCTBa Ha
aTOMHOM, MOJIEKYJISIPHOM U  HaJIMOJIEKYJIPHOM  YPOBHSX;
MPEACTABICHUS O  MEXaHW3MaxX XHMHUYECKHX  PEeaKIIHi,
TEPMOJIMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKAaHUsA, O XUMHUYECKOM PaBHOBECHH, JIHUCIIEPCHBIX
cucreMax, (paKTOJOTHYECKHE CBEICHMSI O CBOMCTBAxX, COCTaBe,
MOJIyYeHUH ¢  OE30MaCHOM  HCIIOJIb30BAHUHM  BaKHEHIIHUX
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HEOPraHMYECKUX W OpraHMYeCKMX BEUIECTB B OBITY W
NPAaKTUYECKON JeSITEIbHOCTH YEJNOBEKa; OOUIMX HAy4YHBIX
OPUHIUIAX ~ XUMHYECKOTO0  MPOW3BOACTBa (Ha  IpHMeEpe
NPOM3BOJICTBA  CEPHOW  KUCJIOTHI, aMMHaKa, METaHOJa,
nepepaboTku HEPTH);

- YMETh NpPOBOJIUTH PAcCUeThl 10 XHUMHUYECKHM (opMyaam Hu
YpaBHEHHSIM  XHMHYECKUX pPEaKIUil C  HUCIOJIb30BAHUEM
¢u3nveckux BeNMWYMH (Macchl, O0beMa Ta30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPHU3YIOIINX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacueThl IO HAXOXKICHUIO XHUMHYECKOH (OpMYIIBI
BEIIECTBA; pacueThl Macchl (00beMa, KOJIUYEeCTBAa BEIICCTBA)
MPOAYKTa PEaKIUH, €CIM OJHO W3 MCXOJHBIX BEIIECTB JAaHO B
BUJC  pacTBOpa C  ONPEACICHHOH  MaccoBOM  JoJei
pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B H30bITKE (MMeeT
NPUMECH); PacyeThl MAcCOBOW WM OOBEMHOH [IOJM BBIXOJA
NPOJAYKTa pEakIMK, pacyeThl TerioBoro 3ddekra peakuui,
00BEMHBIX OTHOILIICHHUH Ta30B;

- YMEThb BBISBISITH XapakTEpHbIE MPH3HAKH W B3aMMOCBS3b
W3YYEHHBIX TOHSATHIA, MPUMEHSATh COOTBETCTBYIOIIHE TOHSTHS
OpU ONHWCAaHUU CTPOCHUS W CBOWCTB HEOPTaHUYECKUX W
OpraHMYeCKUX BEHIECTB M WX TMPEBpallleHUui; BBISBIATH
B3aMMOCBS3b ~ XUMHUYECKHX  3HAaHUM ¢  TOHATHSAMH U
NpPEJCTaBICHUAMU APYTUX MPEIMETOB A 0ojiee OCO3HAHHOTO
MOHUMAaHMsI U OOBSICHEHUS CYIIIHOCTH MaTepHaIbHOIO €IMHCTBA
MHUpa; HWCIOJH30BATh CHUCTEMHBIC XHUMHUYECKHE 3HAHUSA IS
OOBSICHEHUSI W  TPOTHO3UPOBAHMS  SIBICHHWH, HMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPO/IY;

- YMETh HUCIOJBH30BaTh HANMEHOBAHUSI XUMHUYECKUX COSIUHEHHUN
MEXYHAPOJAHOTO COI03a TEOPETUUECKOM M MPUKIAIHOW XUMHH
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Y TPUBUAJIbHBIE HAa3BaHUsI BELIECTB, OTHOCSIINXCS K U3YYEHHBIM
KJIacCaM OpraHWYECKUX M HEOPraHWYECKHX COCIUHEHUN;
UCIIOJIB30BaTh XMMHMYECKYI0 CHUMBOJIMKY JUI COCTaBJICHUS
dbopMyn1  HEOpPraHMYECKUX  BEIUECTB, MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTBIX, COKpAIIEHHBIX M CKEJETHBIX)
dopMy1 OpraHMYECKMX BEIIECTB; COCTaBJIAThH ypaBHEHMS
XMMHMYECKHX  pEaKkuud U pacKpbplBaTb MX  CYIIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKUUU  ITOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCa 3TUX PEaKIHid; peaKIui
MOHHOTO OOMEHa TyTeM COCTaBJICHHS WX T[OJHBIX W
COKpAILLEHHBIX HOHHBIX YpaBHEHUH; peakuud TI'MIpOJIu3a,
peakuui KOMILJIEKCOOOpa30BaHUs (Ha puMepe
I'MJIPOKCOKOMIUIEKCOB LIMHKA W QIIOMMHUSA); TOJTBEPXKIATh
XapaKTepHbIE XUMHUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAaMHU U 3alUCSIMHM ypaBHEHUU
XUMHUYECKHUX PEaKIIMii;

- YMEThb KJacCHU(pUIMPOBATh HEOPraHMYECKHE U OpPraHUYeCcKHe
BELIECTBA M XMMHUYECKUE PEAKIMM, CAMOCTOSITEIbHO BHIOMpATh
OCHOBaHUS M KpUTEpUU [UIsI KIACCU(PHUKALUU H3y4aeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTAB M Ba)KHEWIINE
CBOICTBA BEILECTB, IPUHAUICKAIINX K ONPEACIECHHBIM KllaccaM
U TpylOmaM COeIMHEHWH (TMpOoCThle  BELIECTBA, OKCHUJBI,
THJIPOKCUBI, COJM; YIIIEBOJOPOJBI, MPOCTBIE 3(UPHI, CIHUPTHI,
(beHobI, abJeruabl, KEeTOHbI, KAPOOHOBBIE KHUCIOTHI, CI0XKHbIE
3Gupbl, KHUPbI, YIIEBOAbI, AMUHBI, AMHUHOKHCIOTHI, O€IKH);
IIPUMEHATh 3HaHUS O COCTaBE€ M CBOMCTBax BEIIECTB JUIA
OKCIIEPUMEHTAIBHOM  IMPOBEPKM  TUIIOTE3  OTHOCHUTENIBHO
3aKOHOMEPHOCTEH IPOTEKaHUs XUMHUYECKHX pEaKuuid U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHHUS;




- YMEThb IOATBEP)KIAaTh HAa KOHKPETHBIX IPHUMEpPAX XapakTep

3aBUCHUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTHU OpraHu4CeCKux

COEJIMHEHUI OT KpaTHOCTU W Tuna KoBajeHTHOU cBs3u ("T " u
"'"), B3aMMHOT'O BJIUSIHUSI aTOMOB U T'PYIIIT aTOMOB B MOJIEKYJIax; a
TaK)Ke€ OT OCOOEHHOCTEH peanu3ali pa3IMYHBIX MEXaHU3MOB
MIPOTEKaHUs PEaKLUii;

- YMeTb XapaKTepH30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30YKICHHOM COCTOSIHUM) U MOHOB XUMHYECKUX
anemeHToB 1 - 4 mnepuomoB llepuommueckoit cucremsr JI.U.
MenneneeBa M MX BaJCHTHBIE BO3MOXHOCTH,

rmousaTus "s",

UCTIONB3YS
"p", "d-amexkTpoHHBIE" OpPOUTATIH, SHEPTETUIECCKHE
YpOBHU; OOBSACHATH

XUMHNYCCKHNX JJICMCHTOB H 06p33yeMBIX nmMun COCI[I/IHCHI/Iﬁ 10

3aKOHOMEPHOCTH MW3MEHEHHS CBOWCTB

nepuoaam u rpyuiiam;

OK 02. cnonb3oBaTh
COBpPEMEHHBIE
CpeICTBa MIOUCKA,
aHam3a u
UHTEpIpeTaluu
UHPOpPMALIUU U
UH(POPMaILMOHHbIE
TEXHOJIOTUH JUIS
BBITOJIHEHUS 3a/1a4
npodecCuOHATbHON
JeSITeITbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:
- c(OPpMUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH W OOILECTBEHHOM

KYJIBTYP,
MecCTa B

IIPaKTHKH,
CIOCOOCTBYIOIIETO
TOJIUKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHUE SI3BIKOBOW W YUTATEIBCKON KYJIBTYPHI
KaK CpeJCTBa B3aMMOJICHCTBHSI MEXIy JIOJbMU W TO3HAHHS

OCHOBAHHOT'O Ha JAHuajiore

OCO3HAaHHUIO CBOCTO

MUDA;
- OCO3HAHWE IEHHOCTH HAYYHOUW JESATETHHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MIPOCKTHYIO i HCCJIEI0BATEIIbCKYIO
JeSATeTLHOCTh MHANBUIYATEHO U B TPYIIIIE;

OBJ1agenue

YHHMBEPCAJIbHBIMH y4eOHBIMU

N03HABATEJIbHBIMHY JeliCTBUSIMH:

- YMETh TUTAHUPOBATH U BBIMOJIHATH XUMHUYECKUN IKCIICPUMEHT
(mpeBparteHus
MOJIyYeHUE JITHJIEHA U HU3YYEHUE €ro CBOMCTB, Ka4eCTBEHHBIE
Kpaxmall, YKCYCHYIO
JeHaTypanust OENKOB TIpH HarpeBaHWHU, IIBETHBIE pPEaKIUU
OENKOB; MPOBOIUTH PEAKIMW HOHHOTO OOMEHa, OIpeneisaTh
Cpelly BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha Cylbdar-,
KapOOHAT- W XJOPHI-aHUOHBI, Ha KAaTHOH aMMOHUS; pellaTh
JKCIIEpUMEHTANIbHBIE 3aJaud  1no TeMaMm "Mertamisl" u

OpraHn4€CKruXx BCHICCTB IIpU  HAIrpCBaHUH,

pC€aknuun Ha  aJdbJACTrulbl, KHCJIOTY,

"Hemetannbl") B COOTBETCTBUM C MpaBWJIAaMU TEXHUKHU
0€30MMacHOCTH MpHU OOpAaIlleHNHU C BEIIEeCTBaMU U Ja00paTOPHBIM
000pyI0BaHUEM;

SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIHX

NpEaACTaBIATE  PE3YJIbTaTbl XUMHNYECKOT'O

peaKLII/Iﬁ u (bOpMYHHpOBaTB BbIBOAbI Ha OCHOBEC OTHX
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B) padoTta ¢ nHgopManmeii:
- BJI/IETh HABBIKAMU TOJTY4EHUS HHPOPMALIUU 13 HCTOUHUKOB
pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IIOUCK,
aHaju3, CHCTEMAaTHU3aLUI0 W MHTEepIpeTanuio HHpopManuu
pas3INYHbIX BUAOB U (POPM IPEICTABICHHUS;

- co3gaBaTh TEKCThl B pa3IMuYHBIX (opMmarax € Y4eToM
Ha3HaueHUs MHGOpMAlMM U LEJIeBOH ayAUTOpPUH, BbIOMpas
ONTUMAIIbHYIO (POPMY NIPEACTABICHUS U BU3yaIH3alUH;

- OIICHHBATh JIOCTOBEPHOCTH, JETUTHMHOCTh MH(pOpMAINH, ee
COOTBETCTBHUE IIPABOBBIM ¥ MOPAIBHO-3TUYECKUM HOpMaM;

- HCII0JIb30BATh CpeacTBa

KOMMYHUKAIIMOHHBIX TEXHOJOTHI B pPECIICHUN KOTHUTUBHBIX,

MH(OPMaLIMOHHBIX u

KOMMYHHKATHBHBIX M OpPTraHU3allMOHHBIX
COOJIIOIEHUEM TpeboBaHUI
0€30IIaCHOCTH, THTHCHBI, PeCypCcOCOEpeKCeHHUs, NMPABOBBIX H
STHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM O€30IMaCHOCTH;

3aqa4 = C

OProHOMHUKH, TCXHHUKHU

- BJIaJIETh HaBBIKAMU PACTIO3HABAHMSI U 3AIIUTHI HH(OpMAIUH,
nH(pOpMaIMOHHOM 0€30MaCHOCTH JTUYHOCTH;

pE3yJIbTaTOB,
UH(OpMALHIO,
[I0JIyYa€MYI0 U3 pPa3HbIX HCTOYHUKOB (CPEICTB MAacCcOBOM

- yMETh  aHAM3HUPOBATh  XUMHUYECKYIO
uHpopmanuu, cetb IHTEpHET U Ipyrue);

- BJIQJIETh OCHOBHBIMH METOJIAMU HAYYHOTO TIO3HAHUS BEIIECTB U
XHUMUYECKHUX SIBJICHUHN (HaOJIIOJICHUE, U3MEPEHUE, SKCIICPUMEHT,
MOJICIIUPOBAHUE);

- YMEThb TPOBOJHUTH PACUETHI MO0 XHUMHUYECKUM (opmyrnaMm u
YPaBHCHUSM  XHUMHUYCCKUX

peakuuii C  UCIOJb30BAaHUEM

(GU3NYECKUX  BEJIIMYMH, XapaKTEPU3YIOLIMX

o0bema (HOpMaJIbHbBIE

BCIICCTBA C

KOJIUYECCTBEHHOU CTOPOHBI: MacCCHI,

}’CJIOBI/DI) ra3os, KOJIMYCCTBA BCIICCTBA, HCIIOJIB30BaTh

CUCTCMHBIC XWMHUUYCCKUC 3HAHUA IJId IIPUHATHA peH_ICHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYalUAX, CBA3AHHBIX C BCIICCTBAMU
" UX IIPUMCHCHUCM

- YMCTb CaMOCTOATCIBHO

IJIaHUPOBATb n IIpOBOAUTDH

XUMHUYECKHM B3KCIIEpUMEHT (MOJy4eHHE W H3Y4YEHHE CBOMCTB

HEOPraHWYeCKHMX W OPraHWYECKUX BEIIECTB, KauyeCTBEHHbBIC
peaxkuuu YIJIEBOJOPOJIOB pa3IMyYHbIX KJIaCCOB u
KHUCJIOPOJICOICPKAIIMX ~ OPTaHMYECKUX  BEIIECTB, pEIICHUE

HKCIEPUMEHTAJIBHBIX 3a7a4 [0 paclO3HAaBaHUIO HEOPTaHUUECKUX
U OPTaHUYECKUX BEILIECTB) C COOJIIOJCHUEM PaBUil 0€30IacHOTOo
oOpallleHusi C BeLIECTBAaMHU U JTaOOPATOPHBIM OOOPYIOBAHUEM,
dbopMynMpoBaTh  LIEIH MPEeIoCTaBIATh B
pa3ianyuHoil (hopMe pe3ysbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATh U

HUCCIICAO0BaHUs,

OILICHUBATh UX JIOCTOBEPHOCTH;
- YMETh OCYIIECTBJIATH LEJICHANPABICHHBIA MTOMCK XUMHUYECKOMN
nH(pOpMallMKd B Pa3IUYHbIX MCTOYHHKAX (Hay4yHas U y4eOHO-
Hay4Has JMTeparypa, CpeAcTBa MaccoBOW HH(OpMAIMH, CETh
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WHuTepHeT U Apyrue), KpUTUYECKU aHAIM3UPOBATh XUMHUYECKYIO

uHpopmanuio, rmnepepadaThiBaTh €€ W HUCIOJb30BAaTh B
COOTBETCTBUU C MIOCTABJIICHHON yueOHOH 3a1aueii;

- BJQAETh CHCTEMOH 3HAHMI O METOAAaX HAyYHOro MO3HAHMSA
SIBJICHUI TPUPOJBI, UCIOIB3yEMbIX B €CTECTBEHHBIX HAyKax M
YMEHHMSIMU TIPUMEHSTHh ATH 3HAHUS IPU SKCIIEPUMEHTAIHLHOM
UCCICOBAaHUM BEUIECTB W Ui OOBSICHEHHS XUMHYECKUX
pupoae
JeSITETTHHOCTH YEJIOBEKA U B TIOBCEIHEBHOW KHU3HH;

SBJICHUM, MMEKIINX MECTO B MPAKTUYECKOU

OK 04. D¢ddexruBHO
B3aMMO/JICHCTBOBATh U
paboTath B
KOJUJIEKTHUBE U
KOMaHjie

- TOTOBHOCTbL K CaMOpPa3BHUTHIO, CaMOCTOATCIIBHOCTU H
CaMOOIIPEACIICHUIO,
-OBJIaICHUC y‘Ie6HO-I/ICCJ'Ie,I[OBaT€J'II>CKOI71,

HpOGKTHOﬁ U COIMaIbHOM JCATCIIbHOCTH,

HaBbIKaMH

OBJagenune
JelCTBUSIMU:
0) coBMecTHAasl AeATeJIbHOCTD:

YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH

- TMOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U
UHAUBUAYaJIbHON paboThI;

- IIPUHUMATh LEIn COBMECTHOM
OpraHM30BBIBATH W KOOPAMHUPOBAaTb JIEHCTBUSA IO €€
JOCTHKEHHUIO: COCTaBJIATh IIIaH JEHCTBHUM, pPACIpeneisaTh
pPOJIM C Y4eTOM MHEHUH YYaCTHHKOB OOCYKAAaTh pe3yJbTaThl
COBMECTHOH paboTHhl;

- KOOpAWHHPOBATL U BBIIIOJIIHATH pa60Ty B YCIOBHIAX

JIeITeIIbHOCTH,

peanbHOoro, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO

B3aMMO/ICHCTBHS,
- OCYIIECTBIATh IMO3UTUBHOE CTPATErMYECKOE MOBEIACHUE B
pPa3IMYHBIX  CUTYyaIlUsX,

IMPOABJIATH TBOPYECTBO u

BOO6pa)KeHI/Ie, OBITh HWHHUIIMaTUBHBIM

- YMETh IUIAHUPOBATh W BBHINOIHATH XUMHUECKUI HKCIEPUMEHT
(mpeBpartleHus
NOJTyYeHHE JTUJIEHA W HM3y4YEHHE €ro CBOWMCTB, KaYeCTBCHHBIC
peakuuu Ha Kpaxmal, YKCYCHYIO
JeHaTypanuss OENKOB NpU HarpeBaHHM, LBETHHIC pEaKIIUU

OpraHn4eCKrux BCHICCTB IIpU HAIpCBaAHUH,

aNbJIeTU]IbI, KHCIIOTY;
O€NKOB; MPOBOAUTH PEAKIMM HOHHOTO OOMEHa, OMpPENeNsTh
Cpely BOJHBIX PACTBOPOB, KaUE€CTBEHHbBIE PEaKIIMU Ha Cylbdar-,
KapOOHaT- W XJIOpUJ-aHUOHBI, HA KATHOH aMMOHHUS; pEeIlIaTh
AKCIEPUMEHTAIbHBIE teMam "Mertamiel" "

3aga4dyu 110

"Hemetannbl") B COOTBETCTBUM C MpaBWIAMU  TEXHUKH
0e30macHOCTH MpHU OOpaIlleHNH C BELECTBAMHU M JIaOOPaTOPHBIM
000pyI0OBaHUEM; TPEACTABIATh  PE3YJIbTaThl  XUMHYECKOTO

9KCIICPUMCHTA B (bopMe 3alucu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX

peakuuii W (GOpMYIMpPOBATH BBIBOABI HAa OCHOBE JTHUX
pe3ynbTaToB;

-yM€Th  CAMOCTOSATEIBHO  IUIAHUPOBATH M IPOBOJUTH
XUMHUYECKHM S3KCIepUMEHT (MOy4eHHEe W H3Y4YeHHE CBOMCTB
HEOPraHWYeCKNX W OpPraHWYECKHX BEIIECTB, KAYECTBEHHBIC
peakuuu YIJIEBOJOPOIOB pa3IMYHBIX KJIaCCOB 51
KHUCIIOPOJCOACPKAIIMX  OPraHMYECKUX  BEIIECTB, pELICHUE
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OBJ1agenune
JelCTBHSIMU:
') NpUHATHE ce0sl U APYTHUX JIIO/eili:

YHuBepcajJdbHbBIMHA PEryJasiTUBHBIMU

- NPUHMMATh MOTUBBI U apryMEHTbl IPYIHX JIOJEH mpu
aHaJIM3€e Pe3yJIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHX JIIOAEH HA OLIHOKY;
- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH JIPYTOro
4eJI0BEKa;

IKCIIEPUMEHTAIBHBIX 33]1a4 110 PacliO3HABAHUIO HEOPTaHHMYECKUX
Y OPTaHWYECKHUX BEIIECTB) C COOIOICHUEM IPaBUIT OE30ITACHOTO
oOpamieHus C BeIIeCcTBaMH U Ja0OpaTOpPHBIM O00OPYIOBaHUEM,
bopMyIHpOBaTh  IEIM  UCCIEIOBaHHS, MPEAOCTaBIATh B
pa3nuuHOi (hopMe pe3ysbTaThl IKCIIEPUMEHTA, aHATU3UPOBATH U
OLICHUBATH UX JOCTOBEPHOCTb;

OK 07.
CopelicTBOBaTh
COXpaHEHHIO
OKpYKaroIlen Cpeibl,
pecypcocOepexeHHIo,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUH KIUMaTa,
TIPHHITAITBI
OEpEKITUBOTO
MPOU3BOJICTBA,

3¢ dexTuBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CUTYaIUAX

B o0Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- c()OpMUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYphl, IOHUMaHUE
BIMSHHS  COLMAIBHO-DKOHOMMYECKMX  IPOLECCOB  Ha
COCTOSIHUE TPUPOJHOW W COLMAIBHOW Cpenbl, OCO3HAHHE
17100aIbHOTO XapaKTepa HKOJIOTMUECKUX Mpodiem;

- IUTAHUPOBAHUE U OCYLIECTBIICHUE JIEHCTBUI B OKPYXKarOIleH
Cpelle Ha OCHOBE 3HaHUs LEJIed YCTOMYMBOIO Ppa3BUTHL
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JCWCTBUH, MPUHOCALIUX  Bpex
OKpYKaroIlei cpere;

- YMEHHUE NMPOTHO3UPOBATH HEOJATONMPUITHBIE 3KOJOTHUYECKHE
IIOCJIEICTBHS IIPEANPUHUMAEMBIX ACHCTBUM, IIPENOTBpalIaTh
ux;

- pacuIMpEeHHE  OIbITa  JACATEIBHOCTH  DKOJIOTHYECKOU
HaIpaBJICHHOCTY;

- OBJIaJICHHE HaBbIKAMHU Y4eOHO-UCCIIE10BATEIbCKOM,

MPOEKTHOM U COLIMAIbHOMN AEATEIbHOCTH;

- cOpMUPOBATH MPEACTABICHUS: O XUMUYICCKOM COCTABIISIOIICH
CCTCCTBCHHOHaquOﬁ KapTUHBI MHpa, pOJIM XMMHUU B IMO3HAHWUU
SBIICHUI TPHUPOJBI, B (POPMUPOBAHUHN MBIIUICHUS M KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAJbHONW I'PaMOTHOCTH, HEOOXOAMMOM
JUIs  pelIeHus MpaKTHYeCKUX 3afady U
000CHOBaHHOTO OTHOILEHHS K CBOEMY 370POBBIO M IPUPOIHOM
cpere;

- yMeThb COOJI0JaTh MpaBUia SKOJIOTMYECKH LEIeco00pa3HOro

3KOJOIH4YC€CKH

MOBEIEHNUA B OBITY W TPYAOBOH [EATEIBHOCTH B IENAX
COXPAHEHHsI CBOETO 3JI0POBbSl M OKPYKAKOIIEW MPUPOAHOU
CpCanl; OIIaCHOCTH BO3I[€I>'ICTBH$I Ha  JKHUBBIC
OpraHu3Mbl  ONPEIEICHHBIX IIOHUMas
[OKa3aTelis NPeaeIbHON JOIyCTUMON KOHLICHTPALIUH;
- YMETb IPOTHO3MPOBATh, AHAIM3UPOBATH U OLEHUBATH C
MO3ULUN KOJOTrMYECKON O€30MaCHOCTH MOCIEICTBHS OBITOBOM U

HpOH3BO,Z[CTB€HHOI>i ACATCIBHOCTH YCJIOBCKA, CBSA3aHHOM C

YUYUTHIBATDH

BCIICCTB, CMBICJI

nepepadoOTKOM BEIIECTB; UCIOIB30BATh TOJYUCHHBIC 3HAHUS JIJIS

IOPUHATHS TPAMOTHBIX pEUIeHWH mpobiieM B CUTYyalHUsX,

CBSI3aHHBIX C XUMUEH;
- YMEThb OCO3HaBaThb OIMACHOCTh BO3JCHCTBUS Ha JKHUBBIE

OpTraHHU3MBbI ONpCACIICHHBIX BCIICCTB, ITIOHHUMas CMBICJI
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[IOKa3aTessi IPEAEIbHOM  TOIyCTMMOM  KOHLEHTpanuu, U

HNOSICHATH ~ HAa  IpUMEpax  CHocoObl  YMEHBIIEHHUS U

MPEJOTBPALICHUS] HMX BPEJHOIO0 BO3ACHUCTBUS Ha OpPraHU3M
YyesoBeKa.

15.02.16 TexHOMOTHS MATUHOCTPOEHUSI

IIK 3.4.
Peanmm3oBeIBaThH
TEXHOJOTHUYSCKUH
nporecc cOopku
151631 (S 05051
MalIUHOCTPOUTEIHHO
r'o MPOU3BOJICTBA

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA S

- c(hOpMHUPOBAHHOCTh HKOJOTMUYECKOW KYJIbTYphl, IOHUMaHHUE
BIUSHUS ~ COLMAJIbHO-3KOHOMHYECKMX  IPOLIECCOB  Ha
COCTOSIHUE NPUPOJHOW M COUMAIBHOW Cpelbl, OCO3HAHUE
r7100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- INJAHUPOBAHUE U OCYLIECTBICHUE ICUCTBUI B OKPYKAIOIIEH
cpele Ha OCHOBE 3HAHMs LeEled YCTOMYHMBOIO pPa3BUTHUSA
4eJI0BEYECTBA;
HENpUATHE

OKpYXKarollei cpene;

aKTHUBHOE JNEHUCTBUM, TPHHOCAIIUX  BpPEI

- YMEHHE MPOTHO3UPOBATh HEOIArONPUITHBIE SKOJIOTMUECKUE
IIOCJIE/ICTBHS NIPEANPUHUMAEMBIX ACHCTBUM, IPENOTBpallaTh

ux;

- pacmnpeHHe OIIbITa JCATCIIBHOCTHU 3KOJ’IOFI/I‘ICCKOI71
HaIpPaBJIEHHOCTH;

- OBNQJICHHE  HaBBIKAMH  y4eOHO-HCCIIEIOBATEIbCKOMH,
MPOEKTHOM M COLMAIbHOW JedarenbHOCTH; OBJIageHune
YHUBEPCAJIbHBIMHA y4eOHBbIMHU NO3HABATEJIbHbLIMHU
JeHCTBUSIMM

a) 0a3oBble JJOrMYecKUe AeHCTBUSI:

- CaMOCTOATEIbHO (HOPMYJIIMPOBATh W aAKTYyaJM3HPOBAThH
po0JIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIN IPU3HAK VI OCHOBAHHS JIJIS
CpaBHEHHUSI, KIIaCCU(PUKALIUU U 000OIICHHUS,

- YMETh IUIAHUPOBATH U BBINOJHATE XUMUYECKUN IKCIEPUMEHT
(mpeBpailleHusi OpPraHUYECKUX BEHIECTB MpPU HarpeBaHUM,
MOJIy4YeHUE ATWJICHA M U3YYCHUE €ro CBOMCTB, KauyeCTBEHHbIC
Kpaxmajl, YKCYCHYIO
JeHaTypanusi OCJIKOB TIPH HArpeBaHWHW, IIBETHBIC PEaKIUU

peaKkuuy Ha  albJETUIbI, KHCJIOTY;
O€JIKOB; TPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OMpEeNesaTh
Cpely BOJHBIX PACTBOPOB, KaUE€CTBEHHBIC PEAKIIMU Ha Cylbdar-,
KapOOHAT- M XJIOPHUJI-aHHUOHBI, Ha KAaTHOH aMMOHHUS; pellaTh
DKCIIEPUMEHTaJbHbIE  3a7aud IO
"Hemeramnel"') B COOTBETCTBHM C  IIPaBUJIAMH
0€e30MacHOCTH TP OOpAIlleHUH C BEIIeCTBaMU U J1ab0paTOPHBIM

temMaM "Metamwisl" U

TEXHUKH
000pyI0BaHUEM; XUMHUYECKOTO
SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIHX

NpEaACTaBJIATE  PE3YJIbTaThbl

peakuuii W (QopMynHpoBaThb BBIBOJBl Ha OCHOBE 3THUX
pe3yIbTATOB;

aHAM3UpOBaTh  XMUMHUYECKYI0  HH(OpMALHIO,
[OJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CPEICTB MAacCOBOIi

uHpopManuu, cetb IHTEpHET U pyrHe);

- yMeThb

- BJIAZIETh OCHOBHBIMU METOJIaMU HAYYHOT'O ITO3HAHUS BEUIECTB U
XUMHUYECKHX sIBJIEHUHN (HaOII0JeHNe, U3MEPEHUE, IKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMeThb NIpPOBOAMUTH pacueThl MO0 XUMHUYECKUM (opMmyrnaMm Hu
YpaBHEHUSAM

XUMUYECKHX  pEaKIud ¢

XapaKTEepU3YIOLIHNX

HUCITIOJIB30BaHUECM

(I)I/I3I/I‘-ICCKI/IX BCJIMYHH, BCIICCTBA C
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- ONpeAeNATh LEIH ACITeTLHOCTH, 33/laBaTh MapaMmeTpbl H
KPUTEPUU UX TOCTHIKEHUS;

- BBIBIATH  3aKOHOMEPHOCTHM W TPOTHUBOPEYHS B
paccMaTpUBAEMBbIX SBICHHSIX;

- BHOCHTh KOPPEKTHUBBI B JIESTEIHLHOCTh, OIICHUBAThH
COOTBETCTBUE  PE3YJIbTATOB  IEJISIM, OIICHUBATh  PHCKH
MOCJICICTBHIA JeSITEIIbHOCTH;

- pa3BUBaTh KPEATHMBHOE MBIIUICHUE TIPH  PEIICHUU
YKU3HEHHBIX TTPOOIeM

KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObemMa (HOpMaJIbHbBIE
yCIOBHs) Ta30B, KOJMYECTBA  BELIECTBA;  MCIIOJIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHUSA MJI INPUHATUS pEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMU
U UX IPUMEHEHUEM;

- yMeTb CaMOCTOATENbHO IUIAHUPOBATh U  IPOBOJUTH
XUMUYECKUH HKCHEpUMEHT (MOIyuYeHHEe M H3y4yeHHE CBOMICTB
HEOPraHWYECKUX M OpPraHUYECKHX BEIIECTB, KaueCTBEHHbIE
peakuun YIJIEBOJIOPOJIOB
KHCIIOPOJICO/IEPKALLIMX ~ OPraHMYECKHX  BELIECTB, pELIECHUE

Pa3JINYHBIX KJI1aCCOB u

AKCIEPUMEHTAIBHBIX 33Ja4 110 PACIIO3HABAHUIO HEOPTaHUYECKUX
Y OPraHUYECKHX BEIIECTB) C COOIIOICHUEM MTPaBUII 0€3011aCHOTO
oOpallleHusi C BELIECTBAaMHU U JIA0OPATOPHBIM OOOPYIOBAHUEM,
dbopMynupoBaTh LEIM  UCCIENOBAaHUS, MPEAOCTaBIATH B
pa3ianuHoil (hopMe pe3yNbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATbH UX JOCTOBEPHOCTb;

- YMETh OCYIIECTBJIATH LEJICHANPABICHHBIA MTOMCK XUMHUYECKOMN
nH(pOpMallMi B Pa3IUYHbIX MCTOYHHKAX (Hay4yHas U y4eOHO-
Hay4dHasl JIMTEpaTypa, CPeJCTBa MacCOBOM HWH(MOpMAIUHU, CETh
WNHuTepHeT u apyrue), KpUTHYECKH aHATU3UPOBATH XUMUYECKYIO
uHpopmManuto, TnepepabaThiBaTh €€ M HUCIOIB30BaTh B
COOTBETCTBUU C IMOCTABJICHHON yueOHO 3a1aueii;

- BJIaJI€Th CUCTEMOM 3HAHHUI O METOAAaX HAYYHOT'O MMO3HAHMS
SIBJICHUI PUPOJIBI, UCIIOJIBb3yEMbIX B €CTECTBEHHBIX HAYKAX U
YMEHUSMH MPUMEHSTH 3TH 3HAHUS TIPH DKCIIEPUMEHTATHEHOM
WCCJICIOBAHNH BEIIECTB U I OOBSICHEHUST XHMHUIECKUX
SIBJIEHW, UMEIOIINX MECTO B IPUPOJIE€ MPAKTUYECKOMN
JIEATEIIbHOCTH YEJIOBEKA U B TOBCEIHEBHOM KU3HU;

IK 3.5.

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- C(I)OpMI/IpOBaTB MMpEaACTaBJICHUA: O XHUMHYECKOM COCTaBJISIOMICH
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Konrpomuposars
COOTBETCTBUE
KadyecTBa COOpKU
TpeOOBAHUAM
TEXHOJIOTUYECKOM
JIOKYMEHTalUH,
aHaAJIM3UPOBATh
NPUYHHEI
HECOOTBETCTBHS
W3JIeJIMI U BBITyCKa
IPOJYKIIMH HU3KOTO
KayecTBa,
y4acTBOBaTh B
MEPONPHUATUSX 110 UX
peayHIpexIeHUIO U
YCTPAHEHUIO

- c(popMHUPOBAHHOCTH IKOJOTHUECKOW KYIBTYpBI, TOHUMaHHUE

BIUSHUS  COLMAJIbHO-3KOHOMHYECKMX  IPOLIECCOB  Ha
COCTOSIHUE NPUPOJHOW M COLMAIBbHOW Cpelbl, OCO3HAHUE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IJJAHUPOBAHUE U OCYLIECTBICHUE JIEUCTBUI B OKPYKAIOIIEH
cpele Ha OCHOBE 3HAHUS LEJed YCTOMYMBOIO pPa3BUTHS
YeJI0BEYECTBA;

AKTMBHOEC  HENpUATHE  JACUCTBUH, IPUHOCAUIUX  Bpex
OKpYKaroIleH cpese;

- YMEHHUE NMPOTHO3UPOBATH HEOJATONPUITHBIE 3KOJOTHYECKHE

MOCJICACTBUA MPECANTPHUHUMACMBIX IIGI\/JICTBI/II;'I, npeaoTBpaliaTb

HX;
- pacHIMpeHue OmbITa JESITEIBHOCTA  SKOJIOTHYECKOMN
HaIpaBJICHHOCTH;

- OBNQJICHME  HaBBIKAMH  Yy4eOHO-UCCIIEOBATEIbCKOMH,
MPOEKTHOM W  CcoLMalIbHOM JesTenbHOCTH; (OBJIageHue
YHHBeEPCAJbHbIMH yueOHBIMU NO03HABATEJILHBIMH
JeHCTBHSIMMU

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOATEIbHO (HOPMYJIIMPOBATh W  aAKTYyaJM3HPOBAThH
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUSI, KIIacCUPUKALIUU U 000O0IICHHUS,

- OMNpeAeNsaTh LEeIH ACSITeTbHOCTH, 3a/laBaTh MapaMmeTpbl U
KPUTEPHUN UX JTIOCTHIKCHUS;

- BBIABIATH  3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpUBAEMBbIX SBJICHUSX;

- BHOCHUTh KOPPEKTHUBHI B

JACATCIIBHOCTh, OILICHHUBATH

COOTBCTCTBUC  PE3YJILTATOB OCIIAM, OLICHUBATL  PUCKHU

€CTECTBCHHOHAYYHOW KApPTUHBI MUPA, POJIM XUMHUHU B TIO3HAHHH
SIBIICHUW TIPUPOABI, B (POPMHUPOBAHUU MBIIUICHHUSI U KYIbTYPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPAaMOTHOCTH, HEOOXOJMMOI

JUIL  PEIICHHMs] TPAKTUYSCKUX 3a7ad W IKOJOTUYECKH
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0OPOBBIO U MPHUPOIHOU
cpene;

- yMeTh COOJIOAATh MpaBWiIa KOJIOIMYECKH LeJ1eco00pa3HOro
NOBEJCHUS B OBITY W TPYJOBOH JEATENBHOCTH B IEIAX
COXPAaHEHHsI CBOETO 3JI0POBbS M OKPYKAIOIIEW NPUPOAHOU
Cpensr; BO3JCHUCTBUS HA

OPraHU3MBbI

YUYUTBIBATL  OIIACHOCTH KHBbIC

OMpCACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
IIOKAa3aTelIsl PEIeIbHON TONyCTUMON KOHIICHTPALINH;

- YMETb IIPOTHO3UPOBaTh, AHAIU3UPOBaTh MU OLICHUBAThb C
HO3ULUN KOJOrMYECKON 6€30MaCHOCTH MOCIEICTBHS OBITOBOM U
IIPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKA,

Hepepa60TK0171 BCIICCTB,; UCIIOJIb30BATh MOJIYYCHHLIC 3HAHU JI

CBS3aHHON ¢

MPUHATHS TPAMOTHBIX pEIICHWH TMpoOJieM B  CHUTYyalHsX,
CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HaBaTb OIIACHOCTb BO3JI€ﬁCTBI/I$[ Ha JXUBBIC

OpTraHHU3MBbI OMMpCACIICHHBIX BCIICCTB, IIOHHUMasn CMBICJI
noKa3aTeisa npeﬂeanoﬁ HOHYCTHMOﬁ KOHICHTpalnu, u
HOACHATD Ha ImpumMepax CITOCOOBI YMCHBIICHUSA u

nNpeaoTBpalicHud WX BPEAHOI'O BO3JICHCTBUSA Ha OpraHu3m
YCJIO0BCKaA.
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MOCJICACTBUI IEATCILHOCTH;

- pa3BHUBAaTb KpCaTHuBHOC MBIIIJICHHUEC npu peiCHUN

YKU3HEHHBIX TIPOOJIeM

[IK 3.6.
Pa3zpabarbeiBath
TUTAHUPOBKHU
YYaCTKOB
MEXaHOCOOPOUYHBIX
IIEXOB
MaIInHOCTPOUTEIHHO
T'O TIPOM3BOJICTBA B
COOTBETCTBHUH C
IIPOM3BOJICTBEHHBIMHU
3aauaMu

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA:

- c(hOpMHUPOBAHHOCTh HKOJOTMUYECKOW KYJIbTYphl, TIOHUMaHHUE
BIUSHUS  COLUMAJIBHO-DKOHOMHYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE NPUPOJHOW M COLMAIBHOW Cpelbl, OCO3HAHUE
r7100aTBHOTO XapaKTepa IKOJOTHUECKUX MPooIIeMm;

- IJJAHUPOBAHUE U OCYLIECTBICHUE ICUCTBUI B OKPYKAIOIIEH
cpelne Ha OCHOBE 3HAHMs LElIed YCTOMYHMBOIO pPa3BUTHUSA
4eJI0BEYECTBA;
HENpUATHE
OKpYXKarollen cpee;

- YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTMUECKUE

aKTHUBHOE JNEUCTBUM, TPHHOCAIIUX  BpPEI

MOCJEACTBHS MPEANPUHUMAEMBIX AEHCTBUM, MPEAOTBpallaTh
HX;

- paclIMpeHue OmbITa JESITEIBHOCTA  SKOJOTHYECKOMN
HaIPABJIECHHOCTH;

- OBJIaJICHUE HaBBIKAaMH Y4eOHO-HCCIEI0BATEIbCKOM,

HpOCKTHOﬁ U COLIMaJIbHOM ACATCIIBHOCTH,

- copMUPOBATH MPEACTABICHUS: O XUMUYECKOM COCTaBJISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUpPA, POJIM XUMHUU B MO3HAHHUH
SBJIGHUN TPHUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPAaMOTHOCTH, HEOOXOJMMOI
AJIA SKOJIOTHYCCKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U MPUPOIHOMN
cpene;

- yMeTh COOMIOaTh MpaBUiIa SKOJOTHUECKH IEIecO00pa3HOro
MOBEICHUA B OBITY W TPYAOBOH JEATEIBLHOCTH B IIENAX
COXpaHEHMsI CBOErO 3JIOPOBbS U OKPYXKAIOIIEH MPUPOAHOMN

YUYUTHIBATDb BOSI[CIZCTBHH Ha

pemicHuAd MPAKTUICCKUX 3aga4 u

CpCabl; OIIaCHOCTB KHNBBIC

OpFaHI/ISMI)I onpeneneHHHx BCIICCTB, IIOHHUMas CMBICJI
ITOKAa3aTelIsl MPeAeIbHON TONyCTUMON KOHIICHTPALINH;

- YMGTI) HpOFHOSI/IpOBaTI), aHaJ'II/I3I/Ip0BaTI) U OICHHUBATh C
MO3UIIAI DKOJOrNUECKOH 0€30IaCHOCTH MOCIEACTBHUS OBITOBOU U
MPOU3BOJCTBEHHON JEATENbHOCTH YEJIOBEKa, CBSI3aHHOW C
nepepaboTKOM BEUIECTB; UCMOIB30BATh MOTYYCHHbBIE 3HAHUS JIJIS
OPUHATHS TPAMOTHBIX pelIeHW mpodiieM B
CBSI3aHHBIX C XUMHEH;

- YMCTb OCO3HAaBaThb OIIACHOCTbH BO3JCHCTBUS Ha JKUBBIC

CUTyalusx,

OpTraHHU3MBbI OMMpECACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
IIOKa3aTessl IpPeAebHOM  JTONyCTMMOW  KOHLEHTpanuu, U
MOSICHATH ~ HAa  NpUMEpax  CrIocoObl  YMEHbIIEHUS U

MPEIOTBPALICHUS] WX BPEIHOIO0 BO3ACHCTBUS HA OpraHu3M
YyesoBeKa.
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[IK 5.4.
PeanuzoBsiBaTh
TEXHOJIOTUIECKHE
MPOLIECCHI B
MaIIMHOCTPOUTENHHO
M IPOU3BOICTBE C
COOIIOIEHUEM
TpeOOBaHUI OXpaHbI
Tpyna, 6€301macHOCTH
KU3ZHEICATCIIBHOCTH
U 3aUTHI
OKpY>Karollen Cpeibl,
MPUHIIUIIOB U
METOJIOB
OCpEIKITUBOTO
MIPOU3BOJICTBA

B o0Js1acTH 3K0/10IrM4eCKOr0 BOCIIUTAHUS:

- c(popMHUPOBAHHOCTH IKOJOTHUECKON KYIBTYpBI, TOHUMaHHUE
BIMSHUS  COLMAIBHO-3KOHOMMYECKHMX  IPOLECCOB  Ha
COCTOSIHUE TNPUPOJHOW W COLMAIBHOW Cpenbl, OCO3HAHME
17100aIbHOTO XapaKkTepa HKOJOTMUECKUX MpodieM;

- IUTAHUPOBAHUE U OCYLIECTBIICHUE IEHCTBUI B OKPYXKarOIIEH
Cpelle Ha OCHOBE 3HaHUs LEJIed YCTOMYMBOIO Ppa3BUTHSL
4eJI0BEUECTBA;

AKTMBHOE  HENpUATHE  JACUCTBUH, IPUHOCALUIUMX  Bpex
OKpYKaroIleH cpese;

- YMEHHUE NMPOTHO3UPOBATH HEOJATONPUITHBIE 3KOJOTUUYECKHE
IIOCJIE/ICTBHS IIPEANPUHAMAEMBIX ACUCTBUM, IIPENOTBpalaTh
ux;

- paclIMpeHHE OIbITa  JEATEIBHOCTH  DKOJIOTMYECKOHN
HaIPaBJICHHOCTH;

- OBJIaJICHHE HaBbIKaMU y4eOHO-UCCIIE10BaTEIbCKOM,

MPOEKTHOW U COLIMAIBbHOM AEATEIbHOCTH;

- copMUPOBATH MPEACTABICHUS: O XUMUYSCKOM COCTABIISIONICH
CCTCCTBCHHOHaquOﬁ KapTUHBI MUpa, POJIM XUMHU B IO3HAHWUU
SBJICHUN TIPUPOJBI, B (POPMUPOBAHUHN MBIIUICHUS M KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAJbHONW I'PaMOTHOCTH, HEOOXOAMMOM
JUId  pelIeHus MpakTHYeCKUX 3a7ady U
000CHOBaHHOTO OTHOILEHHS K CBOEMY 370POBBIO M IPUPOIHOM
cpene;

- yMeThb COOJI0JaTh MpaBUia SKOJIOTMUYECKH LEIeco00pa3HOro

JOKOJOIrH4CCKH

MOBEJICHUS B OBITY W TPYJOBOH HEATENBHOCTH B IEISX
COXPAaHEHHsI CBOETO 3JI0pPOBbS M OKPYKAWOIIEW NPUPOAHOU
OIIACHOCTb KUBBIE

Cpensr; BO3JICUCTBUS Ha

OPraHU3MBbI

YUYUTHIBATDH

ONPEACICHHBIX  BEUIECTB, IOHUMAasi  CMBICH
MOKa3aTelsl MPeaeabHON TONyCTUMONW KOHLIEHTPALlUH;

- yYMEThb MPOTHO3MPOBATh, AHAIMU3UPOBATH U OLEHUBATh C
MTO3UIUN SKOJIOTHYCCKOM 0€30IaCHOCTH ITOCIIEACTBUS OBITOBOM 1
MPOU3BOACTBEHHON JEATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C
nepepabOTKOM BEIIECTB; UCIOIb30BATh MOJYUCHHBIC 3HAHUS JIJISI
MPUHATHS TPAMOTHBIX pEIICHWH MpoOJieM B  CHUTYyalHsX,
CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HABATh OMMACHOCTh BO3/ICHCTBUS Ha )KUBbHIE

OpTraHU3MBbI OIIPEACIICHHBIX BEIICCTB, TIOHUMAasA CMBICII

15.01.32 Oneparop CTaHKOB C MPOrPaMMHBIM YIIPABICHHUEM

IIK 3.4 Bectu
TEXHOJOTMYECKUI
npoiiecc 00paboTKu 1
JIOBOJIKU J€Tallei,
3arOTOBOK U
MHCTPYMEHTOB Ha
METaJUIOPEXKYITUX
CTaHKax C

B 00.1acTH 3K0J10rH4€CKOT0 BOCIIUTAHMS S

- c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, TOHUMAHUE
BIIUSHUS ~ COLMATBHO-DKOHOMHYECKHUX  TPOIECCOB  Ha
COCTOSTHUE€ TPUPOJHOW M COLMAIBHOW Cpelbl, OCO3HAHUE
r100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIIeM;

- IUIAHUPOBAHUE U OCYLIECTBJICHUE JCHCTBHUI B OKPYKarOUIEH

cpeac Ha OCHOBC 3HAaHHUA eiaeun yCTOfI‘IPIBOl"O Pa3sBUTUA

- copMUPOBATH MPEACTABICHUS: O XUMUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTHUHBI MUpa, POJM XUMHUHM B MO3HAHUU
SIBJICHUHN TIPUPOJBI, B (POPMUPOBAHWUN MBIIUICHUS U KYJIBTYPbI
JUYHOCTH, €€ (YHKIMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIMMON
JUTS
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO W MPHUPOIHOU
cpene;

pemicHuA MPAKTUICCKUX 3aga4 u 9KOJIOTHYECKHU
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MIPOrpaMMHBIM
YIIPaBICHUEM C
COOIIOIEHUEM
TpeOoBaHMIT K
KauecTBY, B
COOTBETCTBUU C
3aJaHUEM U
TEXHUYCCKOM
JIOKYMEHTaIUeH

YCJIOBCUYCCTBA,

AKTUBHOEC  HENpUATHE  JACUCTBUH, IPUHOCAUIUX  Bpex
OKpYXKarolleH Cpese;

- YMEHHE MPOTHO3MPOBATh HEOIArONPUITHBIE SKOJIOIMUECKUE
NOCJIEACTBYSI NPEANPUHUMAEMBIX ACUCTBUM, IIPENOTBpaLIaTh
ux;

- pacIIMpEeHHE OIbITa  JEATEIBHOCTH  DKOJIOTMYECKOHN
HaIIPaBJICHHOCTY;

- OBJIa/ICHNE HaBbIKaMH y4eOHO-HCCIIEA0BaTEIbCKOM,

MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

- yMeThb COOJIOJaTh MpaBUia SKOJIOTMUYECKH LEIeco00pa3HOro
NOBEJCHUS B OBITY W TPYJOBOH JEATENBHOCTH B IEIAX
COXPAaHEHHUsI CBOETO 30pPOBbS U OKPYKAIOIIEH MPUPOAHOU
Cpellbl;  Y4UTBIBAaTh BO3CUCTBHUS  Ha
OpPraHU3Mbl  ONPEENCHHbIX  BELIECTB,
HoKa3arteJsi IpeiebHOM JOMyCTUMON KOHLIEHTPaLUH;

- yMeTb MpPOrHO3UPOBaTh, AHAIM3MPOBATH U OLEHUBATh C

OIIaCHOCTB KUBBIC

ITIOHHUMas CMBICJI

MO3HUIUN SKOJIOTHYECKOM 0€30I1aCHOCTH IOCIIEACTBUS OBITOBOM U
MIPOU3BOJICTBEHHON JIEATEIHPHOCTH YEJOBEKa, CBSI3aHHOW C
nepepadOTKOM BEIIECTB; UCIOIb30BATh MOJYUCHHbBIC 3HAHUS JIJIs1
MPUHATHAS TPAMOTHBIX PEIICHHH TMpoOJieM B  CHUTYyalHsX,
CBSI3aHHBIX C XUMUEH;

- YMETbh OCO3HABATh OMACHOCTh BO3/ICHCTBHS HA KUBbIE

OpraHru3MbI OIIPCACIICHHBIX BEIICCTB, IIOHUMAs CMbICII

15.01.35 Macrep cinecapHbIX paboT

K 1.1

BreinonaHsTh
MOATOTOBKY pabo4ero
MECTa, 3aT0TOBOK,
WHCTPYMEHTOB,
MPUCTIOCOOTCHUIA TS
H3TrOTOBJICHUS
PEXYLIEro u
U3MEPUTEITHHOTO
WHCTPYMEHTA B
COOTBETCTBUH C
MPOU3BOJICTBEHHBIM
3a7JaHUEM C
coOJTr0IcHHEM
TpeOOBaHUI1 OXpaHBbI
TpyAa, MOKAPHOU,

B o6.1acTH 3K0/10rM14ecKOr0 BOCIIUTAHUS:

- ¢(hOpMHUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYphI, TOHUMaHUE
BIIMSAHUA COUAJIBHO-3KOHOMUYCCKUX ImpoucccoB Ha
COCTOSTHUE€ TPUPOJHOW M COUMAIBHOW Cpelbl, OCO3HAHUE
100aIBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIeM;

- TJTAaHUPOBAHUE U OCYIIECTBICHUE JIEHCTBUIN B OKPYXKArOIIeH
cpele Ha OCHOBE 3HAHUS LEeJed YCTOMYMBOTO pa3BUTHS
YeJI0BEUECTBA;
AKTUBHOE  HENpUsTHE  JIEHCTBUHN, MTPUHOCIIIUX  Bpea
OKpYKarollleu cpee;

- YMCHHUC NIPOTHO3UPOBATH H€6J’IaFOHpI/I$ITHI)Ie OKOJIOTUYECKHUEC
MOCJIEACTBUS MPEANPUHUMAEMBIX AEHCTBUHM, MPEAOTBpallaTh
ux,

3

- pacIupeHue OIIbITa ACATCIIBHOCTH 9KOJIOTHYECKOM

- copMUPOBATH MPEACTABICHUS: O XUMUYECKOM COCTaBJISIONICH
€CTECTBEHHOHAYYHON KapTHUHBI MUpPA, POJIU XUMHUHM B TIO3HAHUU
SIBJICHUHM TIPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIMMOMN

JUISL  pelIeHHs  MpakTHYEeCKUX 3aJad U DKOJOTMYECKHU
000CHOBaHHOTO OTHOILIEHUSI K CBOEMY 370POBBIO M IPUPOIHOM
cpene;

- yMeTh cOOJIOAATh MpaBHiIa SKOJIOIMYECKH Ie1eco00pa3Horo
NOBEJCHUS B OBITY W TPYJOBOH JEATENBHOCTH B IEAX
COXPAaHEHHsI CBOETO 3JI0POBbSl M OKPYKAWOIIEW NPUPOAHOU
OITACHOCTH JKUBBIE

Cpenbr; BO3JCHCTBUI HAa

OPTraHU3MBbI

YUUTBIBATH

OMMpECACIICHHBIX BCIICCTB, ITIOHHUMasn CMBICJI

MoKa3arelisi NpeaesIbHON T0MYCTUMON KOHIIEHTPALINY;

- YMCTb HNOPOTHO3UPOBATH, QAHAIU3UPOBATL W OHLCHUBATH C
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MIPOMBIIIUICHHOU U
3KOJIOTHYECKOM
0€30I1aCHOCTH,
paBUJIaMU
OpraHu3aIu
pabouero mecta

HaIIPaBJIEHHOCTH;
- OBJIaJICHHE HaBBIKAMHU Y4eOHO-UCCIIETI0BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM JAEATEIbHOCTH;

MMO3UIIMI DKOJIOTHYECKON O€30IIaCHOCTH MOCIIEACTBHS OBLITOBOH U
MIPOU3BOJICTBEHHON JIEATEIBHOCTH YEJOBEKa, CBSI3aHHOW C
nepepaboTKOM BEUIECTB; UCIOJIB30BATh MMOTYYCHHBIC 3HAHUS JIJIS
MPUHATHS TPAMOTHBIX pEIICHWH mpobieM B

CBA3aHHBIX C XHMHCﬁ;

CUTyaluAax,

- YMCTb OCO3HaBaTb OIIACHOCTb BO3I[€I>1CTBPIH Ha JKHUBBIC

OpraHM3Mbl  OINpPENEICHHBIX  BELIECTB, IIOHUMAas  CMBICI
[IOKa3aTessi IPEAEIbHOM  IONyCTMMOM  KOHLEHTpanuu, u
NOSICHATH ~ Ha  NpUMEpax  CHocoObl  YMEHBIIEHHUS U

MPEJOTBPALICHUS] HMX BPEJHOIO0 BO3ACHUCTBUS Ha OpraHu3M
YeJI0BEKa.

K 2.1
[TonroraBnuBaTh
obopyioBaHue,
UHCTPYMEHTHI,
pabouee MecTo st
COOpPKH M CMa3KH
y3JI0B U MEXaHU3MOB
CpeaHer U BBICOKOM
KaTeropuu
CJI0’KHOCTH,
MEXaHHUYIECKOM,
TUIPABINYECKOH,
IMHEBMATHYECKOM
yacTeu u3aenun
MalIMHOCTPOEHUS B
COOTBETCTBUU C
TEXHUYECKUM
3a/laHueM C
co0uroIeHHEeM
TpeOOoBaHUI1 OXpaHBbI
TpyJ1a, OKApHOM,

OBJagenune
M03HABATEJIbLHBIMH AeHiICTBUSIMH:
a) 0a30Bble JJOrHYecKHe JelCTBHSI:

YHUBEPCAJIbHBIMH y4eOHbIMH

- CaMOCTOATENBbHO (OpMYyIHpPOBaTh U  aKTyaJU3UPOBAThH
po0JeMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHbIN IPU3HAK WM OCHOBAHUS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000IIeHHUS,;

- OMNpeAeNsATh LEIN ACSITEIbHOCTH, 3aJlaBaTh IMapaMmeTpbl U
KPUTEPUN UX JTOCTHKEHUS;

- BBIIBIIATh

3aKOHOMCEPHOCTHU u IMPOTHUBOPCUYHA B

paccMaTpruBaACMBbIX ABJICHUAX,

- BHOCUTb KOPPEKTUBBI B JE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB  LEJISAM, OLEHHMBAaTh PUCKHU
MMOCJICJICTBUI IEATCILHOCTH;

- pa3BUBAaThb KPEATHUBHOE MBIIUICHUE TMIPU  PEHICHUHU

JKU3HEHHBIX TTPOOIeM

- C(I)OpMI/IpOBaTB NpeaACTaBJICHUA: O XHUMHUYECKOU COCTaBJ'IHI-OIHeﬁ
eCTCCTBeHHOHaquOﬁ KapTHUHbBI MHpPa, POJIH XUMHHU B IMO3HAHHWHU
SIBJICHUM npupoanl, B (bOpMI/IpOBaHI/II/I MBIIJICHUS W KYJbTYPbI
JIMYHOCTH, €€ (bYHKHHOHaHBHOﬁ I'paMOTHOCTH, HCO6XOHHMOﬁ

JUIS ~ peHICHUs TMPaKTHYECKUX 3aAad U OKOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3[I0POBBIO U MPUPOAHOMN
cpene;

- yMeThb COOJIOJaTh MpaBUiIa SKOJOTMUYECKH LEeIeco00pa3HOro
NOBEJCHUS B OBITY W TPYJOBOH JEATENBHOCTH B IENAX
COXpaHEHMsI CBOETO 3JI0pOBbsi U OKpY’Karolled NpUpOIHOI
Cpellbl; YYUTBIBaTh OMACHOCTh BO3JEHCTBHSA Ha
OpPraHu3Mbl  ONpEAETICHHbBIX MIOHUMast
roKasarteJsi peiebHOM JOMyCTUMON KOHILIEHTpALUH;

JKUBBIE
BCIIECTB, CMBICTT
- YMGTI) HpOFHOSI/IpOBaTI), aHaJ'II/ISI/IPOBaTB U OIICHHUBATh C
IMO3UIMH DKOJIOTHYECKON 0€30IIaCHOCTH IIOCIIEACTBUSA OBITOBON 1
MIPOM3BOJICTBEHHON JICATEIHPHOCTH YEJOBEKa, CBSI3aHHOW C
nepepabOTKOM BEIIECTB; UCIIOIB30BaTh MOJYUYCHHBIC 3HAHUS IS

NPUHATUS TPAMOTHBIX pelleHUul npobjeM B CHTyalHUsx,
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HpOMBIH.IJ'IGHHOﬁ u

CBSI3aHHBIX C XUMHUEH;

9KOJIOTHYIECKON - YMETb OCO3HABATh OIACHOCThL BO3JEHCTBHS HA JKUBbIE
besomacHocTH, OpraHU3Mbl OIPEEIIEHHBIX BELIECTB, TIOHUMAs CMBICII
npaBujIaMu

OpraHu3auu

paboyero mecra

IK 3.1 OBaanenue YHUBEPCAJIbHBIMH y4eOHBbIMH | - cHOPMUPOBATH MPEACTABICHUSA: O XUMHUYECKON COCTABIISIOIIEH
[ToxrorasnuBarsh NO3HABATEJbHBLIMHU JAeHCTBUIMU: €CTECTBEHHOHAYYHOM KapTHHBI MUpPA, POJIM XUMHUU B MO3HAHUHU
pabouee MECTO, | 3) GazoBbIe JJorHYecKHe AeiicTBHSA: SBIICHUM TPUPOIBI, B (POPMUPOBAHMU MBIILUIEHUS M KyJIbTYPbI
WHCTPYMEHTHI u

OpUCHOCcoOIeHUs JUIs
PEMOHTHBIX paboT B

COOTBETCTBUH c
TEXHUYCCKUM
3aJJaHuEM C
coOII0ACHHEM
TpeOOBaHUI  OXpaHBbI
Tpyaa, IIOKapHOU,
MPOMBILIIIEHHOM u
9KOJIOTHYCCKON
0e30IMacHOCTH,
npaBUIaMu
OpraHu3aIu

pabouero mecta

- CaMOCTOATENIBHO (OpMYyTHpOBaTh W  aKTyaJU3UPOBAThH
npo0JIeMy, pacCMaTpUBAaTh €€ BCECTOPOHHE}

- YCTaHABJIMBATh CYNICCTBEHHBIN MPU3HAK WM OCHOBAHMS JUISI
CpaBHEHUS, KJIacCU(PUKAUKA U 000O0IICHUS;

- ONpeAeNATh LEIH ACSITeIBLHOCTH, 3aJlaBaTh IMapaMeTpbl H
KPUTEPHUU UX TOCTHIKCHUS;

- BBIABIATH

3aKOHOMEPHOCTM U [POTUBOPEYUS B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTb KOPPCKTUBBI B ACATCIIbBHOCTb, OLCHHUBATH
COOTBCTCTBUC  PE3YJIbTATOB OCIIAM, OLCHUBATL  PUCKHU
MOCJIEICTBUI ACATCIIbHOCTH,

- pa3BHUBATb KpCaTuBHOC MBIIIJICHUC npun  pelICHUU

YKU3HEHHBIX TTPOOIEM

JUYHOCTH, €€ (YHKIMOHAJIBHOH TI'PAaMOTHOCTH, HEOOXOIUMOM
JUIL  pEUIeHUs NpPaKTHYECKHX  3aaad |
00OCHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3JI0OPOBBIO M NPHPOIHON
cpene;

- yMeThb COOJIOJaTh MpaBUiIa SKOJIOTMUYECKH LEIeco00pa3HOro

3KOJOIrH4C€CKH

MOBEACHUS B OBITY W TPYJOBOH IEATENBHOCTH B IEIAX
COXPAaHEHHsI CBOETO 3JI0POBbS M OKPYKAWOIIEW NPUPOAHOU
Cpensl; BO3JECHCTBUS
OpraHu3Mbl  ONPEIEICHHBIX IIOHUMas
[OKa3aTelis NPeaeIbHON TOIyCTUMON KOHLICHTPALIUH;
- yYMETb IPOTHO3MPOBATh, AHAIM3UPOBATH U OLEHUBATH C

MO3HIINM SKOJOTHYECKOMN 0e30ITacHOCTH MNOCICACTBUA OBITOBOH U

YUYUTBIBATG  OINACHOCTDH Ha  JKHUBBIC

BCIICCTB, CMBICJI

MPOU3BOACTBEHHOM JEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C
nepepabOTKOM BEIIECTB; UCIOIb30BATh MOJYUCHHbBIC 3HAHUS JIJIsI
MPUHATHAS TPAMOTHBIX pEIICHHH TMpodJieM B  CHUTYyalHsX,
CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HABAaTh OMACHOCTh BO3/ICHCTBUS HA )KUBbIE

OpTraHHU3MBbI OIIPEACIICHHBIX BCIICCTB, TIOHUMAasA CMBICII
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2. CTpyKTypa U coaepxkanue 001eo0pa3zoBaTebHON JUCHUILTHHBI « XUMUD)

2.1. O0beM TUCHUILINHBI U BBl y4e0HOH padoThI

Buna yueOHoii padoThl O0bem B yacax
O6beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 144
B T.4.

OcHoBHoOe€ coepxxaHue 102
BT. 4.

TEOPETHYECKOE 00yUueHre 42
MPaKTUYECKUE 3aHATHUS 42
B T.4. KOHTPOJIbHBIC PAaOOTHI 10
nabopaTOpHBIE 3aHITHUS 18
IIpodeccrnonaibHO-OPHMEHTHUPOBAHHOE COJEeP:KAHUE (COepKAHUE 1
NMPHUKJIATHOT0 MOIYJIsSA)

BT. U..

TEOpeTUIeCcKoe 00yueHue 8
IIPAKTUYECKUE 3aHATUS 22
1abopaTOPHBIE 3aHATHS 12

IIpomeskyTouHas arTecTauus (IK3aMeH) -
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2.2. TemaTn4yecKuii IJIaH M coJepPKaHUE TUCIHIIMHBI

HaumeHoBaHue Conep:xkanue y4yeOHOro MaTtepuasa (0OCHOBHOE M PO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3aeioB U TeEM Ja0opaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHON MOAY.Ib 4acoB KOMIIeTeHUNH
1 2 3 4
OcHoBHOe coep:kaHue 102
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 8
Tema 1.1. OcHoBHOE coep:kaHue 6 OK 01
Crpoenue atoMoB | Teopernuyeckoe 00yueHne 4
XUMHYICCKHX CoBpeMeHHast MOJIeNIb CTPOSHHUS aToMa. DJeKTpoHHas KoHpurypamus atoma. Kiaccudukanust XuMuaeckux
SJICMCHTOB U AJIEMEHTOB (S-, p-, d-311eMeHThI). BaneHTHbIe 371eKTpOHBL. BaneHTHOCTh. DNeKTpOHHAsI IPUPOAA XUMHUUECKON
npupoaa CBSI3H. DIEKTPOOTpULIATENbHOCTh. KOBanieHTHAsI CBSI3b, €€ Pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs 4
XUMUYECKON (oOMeHHBIN U JOHOPHO-aKIlenTOpHbIN). MoHHas ¢Bs3b. MeTaummueckas CBs3b. BogopoaHas CBs3b.
CBA3U MexcMoneKmepHHe B3aNMOJICHCTBUSL.
W30T0MBI, 0OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE aTOMa, TMOpUIM3aliis aTOMHBIX OpOUTalIeH.
[MpakTuyeckue 3aHATHSA 2
Pemenne npakTHYeCcKUX 33JJaHUI Ha COCTABIICHUE AIIEKTPOHHO-TpaduiecKux GopMyII dieMeHToB 1—4
IIEPUOIOB.
Pemenue 3aganuii Ha KCMOJIB30BAHUE XMMUYECKOW CUMBOJIMKY M Ha3BAHUI COEMHEHHUI IO HOMEHKJIAType )
MEKIYHAPOJHOTO COK03a TEOPETUUECKON U NIPUKIIATHOW XUMHUHU U TPUBUAJIBHBIX HA3BAHUM U1l COCTABIICHUS
XUMHUYECKHUX (GOPMYIT ABYXaTOMHBIX COeTUHEHUH (OKCUIOB, CyTb(UI0B, THAPUAOB U T.I.) U IPYTHX
HEOPraHWYECKUX COCAUHEHUN OTIAEIBHBIX KIIACCOB.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
Ilepnonnyeckuii | Teopernveckoe o0yueHue OK 02
3aKOH ¥ Ta0IHIa | [IpakTHYeCKHE 3aHATHS 2
JA.W. Menneneesa [Tepuonnueckas cucrema xumuaeckux 3iaeMeHToB .M. Menneneesa. ®uznueckuii cmbici [lepuoanueckoro
3akona JI.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX AJIIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTBIX U CIIOKHBIX BELIECTB B COOTBETCTBUU C MOJOKEHUEM XUMHUYECKOTO0 dyieMenTa B [leprnonnueckon )

cucremMe. MupoBo33peHuyeckoe 1 HayuyHoe 3HaueHue [lepuonnueckoro 3akona .M. Menneneesa. [Iporaossl
J.. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX IJIEMEHTOB.
Pemenne MPAKTUKO-OPUECHTHPOBAHHBIX TCOPETHICCKUX 3a)1aH1/1171 Ha XapaKTCprUu3alu XUMUYCCKUX
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31eMeHTOB «MeTauTndecKkue / HeMeTaUIMUYeCKHe CBOMCTBA, JIEKTPOOTPUIIATEIILHOCTh M CPOJICTBO K
AJIEKTPOHY XMMHUYECKUX IJIEMEHTOB B COOTBETCTBUE C UX DJICKTPOHHBIM CTPOCHUEM U TTOJIOKEHUEM B
MEePUOINYECKOMN cucTeMe XumMudeckux snemeHToB .M. MenneneeBay.

Pa3nen 2. XumMu4yeckue peakuuu

12

Tema 2.1. Tumnel
XUMHUYECKUX
peakuui

OcHoBHOe co/lep:KaHue

Teopernueckoe o0yueHue

Krnaccudukanus v TUIIBI XUMUYECKUX PEAKIIU C y9acTHEeM HEOPTaHUYECKUX BelecTB. KonyecTBeHHbIE
OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACYETHI 10 YPAaBHEHUSIM XUMHUYECKHUX
peakmuii. MoJb Kak eIMHHIA KOJIMYECTBAa BemecTBa. MospHas Macca. 3aKOHBI COXpaHEHHUS MacChl U
sHeprur. 3akoH ABoraapo. MosspHbIid 00beM razoB. OTHOCHUTEIbHAS TIJIOTHOCTH T'a30B.

Peakuuu koMIiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHMYECKHUX BEIeCTB (Ha MpUMEpe TUAPOKCOKOMITTIEKCOB
[IMHKA ¥ AJIFOMUHUSA).

HpaKanecmle 3aHATHUSA

CocraneHnue ypaBHEHUHN peakuii COeTMHEHUS, Pa3JIOKEHUS, 3aMEILICHUs, 0OOMEeHa. Y paBHEHHS peaKkIuit
TrOpEeHHUs, HOHHOTO OOMEHA, OKUCIIEHUS-BOCCTAHOBJICHUSI.

PacueTr xomuecTBEHHBIX XAPAKTCPUCTHUK UCXOJHBIX BEHICCTB U IMTPOAYKTOB PCAKIINH. Pacuer
KOJIMUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKIIUU COSTUHEHHS, €CITH OJHO U3 BEIIECTB JAHO B U30BITKE
W/WIH COAEPKUT MpuMecH. PacyeT MaccoBoi miin 00beMHOM TOJTM BBIXO/1a TPOAYKTA PEAKIIUN COSTUHEHHS
OT TEOPETHUYECKH BO3MOXKHOT0. PacueT 00beMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00beM, KOJTHYECTBO
BEIIECTBA) MPOYKTa PEaKIiH, €CIIU OJTHO U3 BEIIECTB JIaHO B BHJI€ PACTBOPA C OMPEAeIEHHON MacCOBOM
JI0JIel PaCTBOPEHHOIO BEILIECTBA.

YPaBHeHI/Iﬂ OKHCJIEHUA-BOCCTaHOBICHMA. CTeneHb okuciieHus. OKHUCINUTENh U BOCCTAHOBUTEb.
OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pC€aKkuuu B ipupoae, NpOU3BOJACTBCHHBIX IMPOLCCCAaX U
KU3HCACATCIIbBHOCTH OPIraHU3MOB. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN NnoTeHIUall CPCABbI. CocrapieHue u
YpaBHHUBAHUC OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MCTOAOM 3JICKTPOHHOTO Oananca. TunmuuHbIC
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. 3HCKTp0J’II/I3 PacTBOPOB U paCIlJIaBOB CoJIeil.

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKA
s TUCCOIMAIINS U
HOHHEIN 00MeH

OcHoBHOE coaep:xaHue

Teopernueckoe odyuenue

Teopust snekTponuTHYECKONW auccoruanuu. Peaknuu moHHOro oomena. CocTaBiieHHWE peakIMii HOHHOTO
oOMEHa IyTeM COCTABJICHUS WX MOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUM.

OK 01
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IMuaponus coneli. 3HaueHWe TUAPOIN3a B OMOJIOTHIECKUX OOMEHHBIX mporieccax. [I[puMenenne ruapoausa B
MIPOMBIIIJICHHOCTH.

JlabopaTopHble 3aHATHSA

JlaGoparopHas pabota «Peakuuu ruipoan3a.
HccnenoBanue cpeipl pacTBOPOB COJiei, 00pa30BaHHBIX CHIIBHBIMH M CIIA0BIMU MIPOTOJIUTAMU, U UX PEaKLIUN
C pacTBOpaMH Iesouu 1 kapOoHara HaTpus. CocTaBleHUE PEaKINil THAPOIN3a CONCH.

KonTposbHas
padora 1

CTpOeHI/Ie BCIICCTBA U XMMUUYCCKHEC PCAKIIUU.

Pazpea 3.

CTpoeHue u CBOMCTBA HEOPraHUYECKUX BeleCTB

24

Tema 3.1.
Kinaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPraHMYECKUX
BEIIIECTB

OcHoBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqelme

[Ipenmer Heoprannyeckoit xumun. BzaumocBs3p Heoprannueckux BemecT. Kinaccuduxanus
HeopraHuyeckux BeriecTs. IIpocTsie u cioxHble BemecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCUIBI,
TUJIPOKCH/IbI, KUCIIOTHI, cok). HoMeHKI1aTypa 1 Ha3BaHHE HEOPraHUYECKUX BELIECTB UCXO/IS U3 UX
XUMUYECKON (OPMYJIbI UM COCTABICHNUE XUMUYECKOH (hOpMYJIIbl UCXO0/1 U3 Ha3BaHMsI BELIECTBA 110
MEXYHapOAHON WIN TPUBUAIBHOW HOMEHKIIATYDE.

Me:xmornekyisapHble B3auMmozeicTsus. Kpucramioruaparel. ArperaTHble COCTOSIHUSI BELLIECTBA.
Kpucrannuueckue 1 aMmop¢Hble BelecTBa. THIIBI KpUCTAIUIMYECKUX PELIETOK (ATOMHAs!, MOJIEKYJIIpHas,
MOHHasl, MeTaJJIn4yecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMUECKOMN
pemierku. [IpuunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE TpEACTAaBIECHUS O CTPOCHMM TBEPIbIX, >KUIKUX M Ta3000pa3HbIX BemiecTB. Kuakue
KPHUCTAJUIBI.

IIpakTHYecKkne 3aHATHA

Pemenue 3amay Ha pacdyeT MaccoBOW JOJM (MacChl) XMMHYECKOTO d3JIeMEHTa (COCIWHEHHUs) B MOJIEKYJe
(cmecn).

Pemenne mnpakTHUeCKMX 3aJaHUd MO KiIacCU(UKAIMM, HOMEHKJIAType H XHUMHUYECKUM (opMyIaMm
HEOPTraHMYECKUX BEIIECTB Pa3jIMYHBIX KJIAcCOB (HA3bIBaTh M COCTABIATH (POPMYJIBI XMMHUYECKHX BEIIECTB,
OTIpeNIeNIATh MPUHAIIEKHOCTD K KJI1accy).

Wctounuku xumudeckod wuHpopmanuu (HayyHas W ydyeOHO-HaydHas JUTEpaTypa, CPeICTBAa MacCOBOMU
uHpopmanuu, cerb MuHrepHer u npyrue). Ilouck wuHpopManuu MO Ha3BaHUAM, HICHTU(QHUKATOpaM,

OK 01
OK 02
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CTPYKTYPHBIM (popMyIam.

Tema 3.2. ®usuxo-| OcHOBHOE co/iepKaHNe 12 OK 01
XMMHYECKHUE Teoperuuyeckoe o0yyenune 6 OK 02
CBOJICTBA Mertamnel. O0mue ¢u3ndeckue W XUMHYECKHE CBOMCTBa MeTasioB. CrocoObl mMmoiydeHHs. 3HaueHHE
HEOPraHUYCCKUX  |MeTalsIOB U HEMETAIUIOB B IPUPOJE U KU3HEIAEATEIbHOCTH YEJIOBEKa U OpraHu3sMoB. Koppos3us Merasuios: 2
BCIICCTB BUIBI KOPPO3UH, CITOCOOBI 3aIIUTH METAIJIOB OT KOPPO3HH.
Hemeramnpl. O0mue ¢puznueckrue 1 XUMUYECKHE CBOMCTBA HEMETAIUIOB. T UIMMYHbBIE CBOWCTBA MeTaJlIoB [Y—
YII rpynn. Krnaccudukamus ¥ HOMEHKIATypa COCAMHEHUH HeMeTauioB. KpyroBopoTbl OHOTE€HHBIX 2
JJIEMEHTOB B IIPUPO/JIE.
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJI0B, THAPOKCUIOB, KUCIIOT,
cojieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH, 2
BBICILIMX OKCHUJIOB U TUAPOKCHUIOB.
IIpakTHYecKkne 3aHATHS 4
CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKLUN C yJaCTHUEM MPOCTHIX U CI0KHBIX HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METaJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBAaHHH H
aM(OTEpHBIX TUAPOKCUIOB, HEOPTaHUUYECKUX COJIEH, XapaKTePU3YIOLINX UX CBOUCTBA. 4
Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOWCTBA U MOJyYEHHE HEOPraHU4YECKUX
BEIIECTB.
JlaGopaTopHble 3aHATHUS 2
JlabopaTtopHas pabota «CBOMCTBa METAIJIOB U HEMETAIJIOBY.
HccnenoBanne  (U3MYECKMX M XMMUYECKMX  CBOICTB  METaJUIOB M HeMmeTawioB. Perienue )
OKCIIEPUMEHTAIBHBIX 33Ja4 II0 CBOWCTBAM XHUMHYECKHMM CBOMCTBAM METAJZIOB M HEMETAJJIOB, IIO
pacrno3HaBaHUIO U MOJIYYEHHUIO COEIMHEHNI METAJUIOB U HEMETAJIJIOB.
Tema 3.3. OcHoBHOE coep:KaHue 4 OK 01
[TponsBoacTBO TeopeTuueckoe o0yueHue 2 OK 02
HCOPTraHMYECKUX  [OOue MpeacTaBIeHUsI O TMPOMBIIUIEHHBIX CIIOCO0aX IOJyYeHUs XMMHUECKHX BEIIECTB (Ha mIpuMepe
BCIICCTB. IIPOM3BOJICTBA aMMHAKa, CEPHON KHCIIOTHI).
3HaueHHe 1 Uepnas n nBerHas metautyprus. IIpakThueckoe NpUMEHEHHE AJIEKTPOJIM3a Ul MOJYYEHHs IIEJTOYHBIX, 2
IIPUMCHCHHC B IeJI0YHO3EMENbHBIX METAIOB U alfOMUHUA. CTEKII0 U CHIIMKATHASI IPOMBIIIIIEHHOCTb.
ObITY 1 Ha [IpoGiema 0TX0/10B U TOOOYHBIX MPOAYKTOB.
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IIPOU3BOJCTBE IIpakTHYeckue 3aHATHS 2
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 33JaHUM O POJM HEOPraHWYECKOM XMMHUHU B Pa3BUTHUU MEAUIIUHBI,
CO3/IaHUH HOBBIX MaTE€pUaIOB (B CTPOMUTEILCTBE M Jp. OTPACISAX MPOMBIIIEHHOCTH), HOBBIX MCTOYHUKOB )
SHEepruu (albTEpPHATUBHBIC MCTOYHMKHM SHEPIUHU) B PEIICHUH MPOOJIEM 5KOJIOTMYECKOM, SHEPreTHUECKOn U
IUILEBOM 0€30M1acHOCTH.
KonTpoabHas .
CBolicTBa HEOPraHUYECKUX BELLECTB. 2
pabora 2
Pasznea 4. CTpoeHue ¥ CBOIiCTBA OPraHNYeCKUX BellleCTB 28
Tema 4.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccuduxanus, | Teopernueckoe odydenne 2
CTPOCHHUE 1 [Ipeamer oprannueckoit xumun. B3anMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOCHHUE KaK MOPSIIOK COCTUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJeHTHOCTU. OCHOBHBIE
OpraHN4CCKHX IIOJIOKEHUSI TEOPUM XUMHYECKOIO CTPOCHHUS OpraHmyeckux coenuHeHuii A.M. byrnepoa. YrieponHslii
BCILECTB CKEJEeT OpraHuYecKol MoJekysibl. MonekylspHble UM CTPYKTypHBIE (pa3BEpHYTHIE, COKpALICHHbIE) )
XUMHUYECKHE (OpMyJibl. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XMMHMUYECKOTO CTPOEHHUS MoJieKynl. M3omepus u
U30MepbI (CTPYKTYpHasl, reoMeTprueckas (Luc-TpaHc-u3oMmepusi). KpaTHoCTh XMMHUECKOH CBSI3H.
Ilonatue o ¢ynkunoHanbHOM rpymnmne. IlpuHnunel Kiaccu(uUKaMM OPraHUYECKUX COEAMHEHUH.
MexnyHapoiHas HOMEHKJIATypa U IPUHLIAIIBI HOMEHKJIATYPbl OPTaHUYECKUX COEANHEHU.
IIpakTHYeckue 3aHATHSA 2
HomeHknatypa OpraHMYeCKMX COEAVWHEHMH OTIENbHBIX KJIACCOB (HACBHILIEHHBIC, HEHACBHIINICHHBIE U
apOMAaTUYeCKUEe YIJIEBOAOPObI, CHUPTHI, (EHOJIbI, aJabJAETH]Ibl, KETOHbI, KapOOHOBbIE KHUCIOTHI U JIp.)
CocraBiieHr€ MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OpraHMYECKHX BEIIECTB OTAENIbHBIX KIacCoB, 2
WCTIONB3Yysl WX Ha3BaHUS IO CHUCTEMaTHYEeCKOM HOMEHKJaType. PacyeTsl mnpocteimein ¢GopMybl
OpPraHUYECKOM MOJIEKYJIbI, UCXOJ U3 3JIEMEHTHOrO cocTaa (B %).
Tema 4.2. OcHoBHOE cogepkaHue 14 OK 01
CaoiicTBa Teopernueckoe o0yuenue 10 OK 02
OpraHu4CcCKHUX OU3NKO-XMMHUYECKUE CBONCTBA OpPraHMYECKHX COEAMHEHMH OTHENIbHBIX KjaccoB  (0COOEHHOCTH
COCJIMHCHHUH KJacCU(pUKALMM U HOMEHKJIATyphl BHYTPH KJlacca; FOMOJIOTMYECKUN psAl U oOmias ¢gopmyia; U30Mepus;

(I)I/ISI/ILICCKI/IG CBOﬁCTBa; XUMHUYCCKUC CBOIZCTBE[; CITIOCOOBI l'IOJ'Iy‘-ICHI/IH)Z
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— TpeAeNbHBIE yIIeBoJoponbl. ['OopeHne MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHMKOB TeIla B
MIPOMBIIIJIEHHOCTH U ObITy. CBOICTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOXKACHHUE B MPUPOJIE U MPUMEHEHUE
aJIKaHOB;

— HCHPCACIILHBIC U apOMATHUYCCKUC YITICBOAOPOIbI. HOJII/IMepI/BaLII/ISI OTHUJICHA KaK OCHOBHOC HAITPaBJICHUC
€ro HCIIOJb30BaHUA. FopeHHe AllCTUWJICHA KaK MCTOYHUK BBICOKOTCMIICPATYPHOI'O INNIAaMCHHU IJIsI CBApPKU U
PE3KU MCTAJIJIOB;

— KHUCJIOPOJCOJEpKAIINE COECIUHEHHUS (CHUPTBl M MpocThie AGUpHl, (PEHONbl, anbIeruibl U KETOHBI,
KapOOHOBBIE KHCJIOTHI U HX Mpous3BojHbIe). [IpakTuyeckoe NpPUMEHEHHE STUJICHTIIMKOJISA, T[IIHIIepUHA,
¢denona. [lpumenenue dopmanbaeruaa, aneranbAeryaa, YKCYCHOW KHUCIOThL. MbUla Kak COJM BBICIIMX
KapOOHOBBIX KUCIOT. MoOIOIIe CBONCTBA MbLIA,;

— a30TCO/IepXKAIINE COSUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Knaccupukanmss u  0COOCHHOCTHM  OpraHMYecKWX peakuuil. PeakunonHble 1eHTpbl. Pamukansl.
[IepBoHavasibHBIEC NOHATHUSA O TUIIAX U MEXaHU3MaX OPraHUYECKUX PEAKLIAN.

HpaKanecmle 3aHATHUSA

Pemrenne nenoyex npeBpalieHil Ha FEHETUYECKYIO CBSI3b MEK/y KJlacCaMU OPraHU4EeCKUX COCIMHEHHH C
COCTABJICHMEM HA3BAHUM OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHON MIIM MEXKTYHAPOIHON
CHUCTEMAaTUYECKOM HOMEHKIIAType. Perienne pacueTHsIX 3a7a4 110 yPaBHEHUSM PEAKIUM C y4acTHEM
OpPraHUYECKUX BELIECTB.

JlaGopaTopHble 3aHATHUS

JIaGopartopHas pabota «llonydyeHue sTuiIeHa U U3yYEHHE €TI0 CBOMCTBY.

[Tonmy4yeHue 3TusIeHA U3 3TAHOJA B 1a00OpaTOPUU U U3YUEHHUE ero (PU3NYECKUX U XMMUYECKUX CBOMCTB.
CocraBiieHne peakyii IPUCOESAUHEHNS U OKUCIIEHNS Ha IIPUMEpPE dTUIICHA. PellleHne pacueTHbIX 3a/1ad C
MCI0JIb30BaHNEM IUIOTHOCTH T'a30B [0 BOJOPOAY U BO3YXY.

Tema 4.3.
Opranunueckue
BELIECTBA B
KHU3HEIESITEIbHOCT
U 4EJIOBEKA.
IIpousBoacTBO U
MIpUMEHEHNE

OcHoBHOE CoACpPKAHUEC

TeopeaneCKoe oﬁyqeﬂue

buooprannueckue coequnenus. [Ipumenenne u 6uonorudeckasi poib yrieBoaos. OKUCIEHHE YIIIeBOJOB —
WCTOYHUK SHEPTUU KUBBIX Opranu3mMoB. O6nacTu NpUMeHEeHUs: aMUHOKUCIOT. [IpeBparienust 0eaKoB MUIIN
B opranu3Mme. buonmornueckue ¢yHkumm OenkoB. buonormdeckue yHkmuu xupoB. Pormb opranmueckoit
XUMHH B pEIICHUH TPOOIieM MUIIEBON O€30MaCHOCTH.

HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CtpoeHne HykiaeoTuaoB. CoctaB HykJenHOBBIX kuciaoT (JJHK,

OK 01
OK 02
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OpraHNU4YeCKHUX PHK). Posib HyKJIEHHOBBIX KHCIIOT B KU3HEAESITEIIBHOCTH OPTaHU3MOB.
BELICCTB B
IIPOMBIILITICHHOCTH
[Tpon3BOACTBO OpPraHMYECKUX BELIECTB: MPOM3BOJCTBO METaHOJNA, nepepaborka HedTu. IlommdTHieH Kak
KPYIIHOTOHHQ)KHBIM IIPOLYKT XHMMHYECKOro npou3BoAcTBa. IIpumenenue stunena. IlpousBoacrtso u
IIPUMEHEHHE KaydyKa U PE3HHBI.
CuHTeTHYECKME M HCKYCCTBCHHBIE BOJIOKHA, MX CTPOCHME, CBOWcTBa. IIpakTHMyeckoe HCHOIB30BaHME
BOJIOKOH. CHHTETHYECKHE TUICHKU: M3O0JIALMS Ul IPOBOIOB, MEMOpaHbI JJIsl ONPECHEHMsI BOABI, 3allUTHbIE 2
IUIEHKH U1l aBTOMOOWJIEH, IUIacThIpy, XUpypruyeckue mnoBsi3ku. HoBble TexHoOIOrMM aajbHEHIero
COBEpLICHCTBOBAHNUS [TOJIMMEPHBIX MATEPUAIIOB.
Ponb oprannyeckoil XMMHUU B PELLIEHUU NPOOJIEM SHEPTeTUYECKON 0€30I1aCHOCTH, B Pa3BUTUN MEAULMHBI,
CO3/IaHUU HOBBIX MAaTe€pHaJIOB, HOBbIX HCTOYHUKOB SHEPIUH (JIbTEPHATUBHBIC UICTOYHUKHU SHEPTUH).
IIpakTHYecKkne 3aHATHS 2
Pemenue npakTuko-OpuEHTUPOBAHHBIX 3a/1aHUM IO COCTABJIEHUIO XUMUUECKUX PEAKLIUNA, OTPAKAIOIIUX
XMMUYECKYIO aKTUBHOCTh OPraHMYECKUX COAMHEHUN B pa3IMYHbIX cpefax (MPUPOIHBIX, OMOJIOTHYECKHUX, 2
TEXHOTCHHBIX ).
KonTposabHas .
CtpyKTypa U CBOMCTBA OPraHUYECKHUX BEIIECTB. 2
pabora 3
Paspea S. Kunernyeckne 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui 12
Tema 5.1. OcHoBHOE coep:KaHue 4 OK 01
Kunernyeckue Teopernueckoe odyuenue 2 OK 02
3aKOHOMEPHOCTH [ Xymuueckue peakuuu. Kiaccupukanuss XMMHYECKHX peakUui: mo ¢a3oBoMy cocTaBy (TOMOTE€HHBbIE U
IIPOTCKaHUA reTeporeHHbIe), 0 UCIOIb30BaHUIO KaTanu3aTopa (KaTaluTHYeCKUe U HEKATAIUTUYECKHUE).
XHMHYICCKUX CKopocTh peaklMM, €€ 3aBUCUMOCTh OT pa3IW4HbIX (PAKTOPOB: MPHUPOABI PEArupyOIIUX BEILIECTB,
peakuuii KOHIIEHTPALlMU pearupyrolux BeIIecTB, Temneparypbl (mpaBuio Bant-T'odda), mmomann peakiuoHHON 2
MOBEPXHOCTH, HAJIMYMS KaTanu3aropa. Poiib kataau3aTopoB B IPUPOE U MPOMBIIIIIEHHOM ITPOU3BO/ICTBE.
OHeprus akTUBalMU. AKTHBHpPOBaHHBIM Komiulekc. Karanusatopel M karanu3. Poip karanusaTopoB B
IIPUPOJIE U IPOMBILUIEHHOM IIPOU3BOJICTBE.
JlabGopaTropHble 3aHATUA 2
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W3yueHne 3aBUCUMOCTH CKOPOCTHM XHUMHYECKOW PEAaKIMH OT KOHIEHTPAIMW PEarupyIONIMX BEUIECTB H
TeMIIepaTyphl.

JlabGopaTopHas paboTta Ha BEIOOP:

1. JJaboparopHast pabora «OmnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIUU OT KOHIIEHTPAIIMH Pearupyronmx
BeniecTBy». lccinenoBanne 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHIEeHTpanuu. OnpenencHue KOHCTAHTHI
CKOPOCTH peakluu rpauIecKuM METOIOM.

2. JlaGoparopHas pabdora «OmnpeaeseHne 3aBUICUMOCTHA CKOPOCTH PEaKLMU OT TeMreparypbi». MccnenoBanue
3aBHCHMOCTH CKOPOCTH PEAKIIUH OT TeMIIepaTyphl. Pacder sHEpruy aKTHBAIIMH PEAKIUH.

Pemenne nmpakTUKO-OPUCHTHPOBAHHBIX 33/IaHUK Ha aHATU3 (DaKTOPOB, BIUSIONINX HA U3MEHEHUE CKOPOCTU
XUMHAYECKON PeaKIuH.

Tema 5.2.
TepmoanHaMH4eCK
ne
3aKOHOMEPHOCTH
MIPOTEKAHUS
XHUMHYECKHUX
peaKIuid.
PaBHOBecue
XHUMHYECKHX
peakuui

OcHoOBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

Krnaccudukanusa XuMUYECKUX peakiuii: mo TermaoBoMy 3G (HeKTy (3K30TepMUUECKHE, YJHIOTEPMUYECKHE), IO
obpatumocTu (oOpaTuMbie U HeoOpaTuMble). TermnoBble 3OPEKTH XUMUYSCKUX peakiuid. TepMOXUMHUYECKHE
ypaBHeHUs. OOpaTUMOCTh peakiuuidl. XMMHUECKOE PAaBHOBECHE U €r0 CMEIEHHUE MO JCHCTBHEM Pa3IMuHbIX
(bakTopoB (KOHIICHTpAIMsl PEareHTOB WM MPOJIYKTOB pEaKlWH, AaBIIEHUE, TeMIlepaTrypa) IUid CO3JaHUs
ONTUMAJIBHBIX YCIIOBUN MIPOTEKAHUS XUMHYECKUX IPOIIECCOB.

[Tonsitue 00 »HTANBNMK U dHTponUU. DHeprust [ md6ca. 3akoH I'ecca u cneacTBust U3 Hero. Posib cMmeneHust
PaBHOBECHSI B TEXHOJIOTHIECKHX MPOIECccax.

IIpakTHYecKkue 3aHATHA

[Tpunuun Jle Illarense. BiusHue pa3nuyHbeix GakTOpoB HA U3MEHEHHUE PABHOBECHS XUMHUUECKUX PEAKIIMM.
3aKoH JEHCTBYIOIIMX MacC M KOHCTaHTa XMMUYECKOTO0 paBHOBecHUs. PacdyeTbl paBHOBECHBIX KOHIIEHTpaLUi
pearupyromux BeecTB U MPoyKTOB peakiuil. PacueTs! TennoBoro a¢dexra peakuuu.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUM Ha NpuMeHeHue npuHuumna Jle-Illarense nus HaxoXaeHUs
HampaBJICHUsl CMELICHHUs] paBHOBECUS] XMMHUYECKOM peakiu U aHau3 (PakTOPOB, BIUSIOIIMX HAa CMEIEHHE
XUMHUYECKOTO PAaBHOBECHS.

JlabopaTopHble 3aHATHSA

JlaGoparopHas padota «/3yueHnue BIUsIHUS pa3IUUHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.
WccnenoBanue BIUSHUS U3MEHEHUST KOHIICHTPAIIMH BEIIECTB, PEAKIIMH CPEIbl U TEMIIEPATYPhl HA CMEIIEHNE
XUMHUYECKOTO paBHOBecHs. CpaBHEHHE TOJYYCHHBIX PE3YJIBTATOB C TEOPETUYECKH MPOTHO3UPYEMBIMH Ha

OK 01
OK 02
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ocHoBe npuHimna Jle [larense.

KonTposabHas .
CKopocTh XMMHUYECKOHN peakliiyi U XUMHUYECKOE PAaBHOBECHE. 2
pabora 4
Paznea 6. JAucnepcHbie cUCTEMBI 10
Tema 6.1. OcHoOBHOE coJiep:KaHue 4 OK 01
JlucnepcHbie Teopernueckoe odyuenune 2 OK 02
CHCTCMBI H Hucnepcusie cucreMsl. Kosutonanasie cucreMsl. ICTUHHBIE paCTBOPBI. OK 07
haxTopsI nx PactBopenne kak (Qusuko-xuMudeckuid mpouecc. PactBopbl. CrocoObl MPHUTOTOBIEHUS PAaCTBOPOB.
YCTOHYHMBOCTH PactBopuMocTs. MaccoBast 10J11 paCTBOPEHHOIO BelecTBa. [IpenenpbHo NOMyCcTHMble KOHUEHTPAUU U UX
HCIOJIb30BAHUE B OLICHKE HKOJIOTHUECKOM O€3011aCHOCTH. )
Knaccudukanus nucnepcHbix cucreM 1o coctaBy. CTpoeHue M (DakToOpbl YCTOMUMBOCTH JIUCHEPCHBIX
cucreM. Pacro3sHaBaHMe HCTMHHBIX pPacTBOPOB, KOJUIOMAHBIX PACTBOPOB U I'PyOOJIUCHEPCHBIX CHUCTEM.
Crpoenne wuuemnbl. PaccemBaHue cBeTra IpU INPOXOXKIEHUU CBETOBOIO ITydyKa Yepe3 ONTUYECKU
HEOoTHOpoAHYIO cpeny (3ddekra Tunmans).
IIpakTHYecKkne 3aHATHS 2
Pemrenne 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUNA Ha JIMCIEPCHBIE CHUCTEMBI, UCIOJb3yEMbIE B )
ObBITOBOM UM TPOM3BOACTBEHHOIN JI€ATENbHOCTH YEJNOBEKa, C TO3MIMHA HSKOJIOrMYecKoil Oe3omacHOCTH
MOCTIE/ICTBUM U TPAaMOTHBIX pelIeHnH Mpo0seM, CBSI3aHHBIX C XUMHEH.
Tema 6.2. OcHoBHOE coaep:xaHue 4 OK 01
Wccnenoanue  |JIaGopaTopHbie 3aHsTHSI 4 OK 02
CBOWICTB JIaGoparophas paboTa «IIpuroToBiaeHne pacTBOPOBY.
AUCIICPCHBIX [IpuroToBneHue pacTBOPOB 3aJaHHOM (MONSPHON) KOHIEHTpallMu (C MPAKTUKO-OPUEHTUPOBAHHBIMU 2
CUCTEM AJIA UX BOIPOCAaMHU ), OTIpeJIeIEHUE CpeJibl BOJHBIX PaCTBOPOB.
MICHTHUKALMHE | JaGopatopHas pabota «/ccie0BaHue AUCTIEPCHBIX CHCTEMY.
[IpuroToBneHne M U3y4E€HHE CBOWMCTB MJHCIEPCHBIX CHCTEM pa3HBIX BHJIOB: CYCHEH3UHU, HMYJIbCHH, )
KOJUIOMJAHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTUHHBIX M KOJUIOMAHBIX PAaCTBOPOB, BBISBIEHHE OCHOBHBIX
pazInuuil MEXIy HUMH.
KonTpoubnas
JliucriepcHbIE CUCTEMBI. 2
pabdora 5
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Paznen 7. Ka4vecTBeHHbIE peakiuy 00HAPY:KeHHUSI HEOPTAHUYECKUX U OPraHNYeCKNX BellecTB 8
Tema 7.1. OcHoBHOeE coep:kaHue 4 OK 01
OGnapy»xenune IIpakTHYeckue 3aHATHSA 2 OK 02
HCOPraHM4YCCKUX | KayecTBEHHbIE XUMUYECKUE PEAKIINU, XapaKTEPHbIE JUIsl OOHAPYKEHUS HEOPraHUUECKUX BEIIECTB (KATHOHOB
KaTHOHOB 1 1 annoHoB). CocTaBieHHE ypaBHEHUN peakuuii oOHapyx eHus KaTuoHoB [-VI rpynn u aHHOHOB, B T.4. B )
aHMOHOB MOJICKYJISIPHOM U MOHHOH (popMax.
Peakiiun oOHapyKeHUSI HEOPTaHUYECKHUX BEIIECTB B PEAJIbHBIX 00BEKTaX OKPYKAIOIIEH Cpelibl.
JlaGopaTopHble 3aHSITHSI 2
OO0HapykeHrne HEOPTaHUYECKUX BEIIECTB (KaTHOHOB [—VI rpyIim wim aHHMOHOB) C HCIIOIB30BAHHEM
KAUECTBEHHBIX AHATUTUYECKUX PEAKLIMM.
JlaGopaTopHas paboTa Ha BEIOOP:
1. JTaGopaTopHas paboTa «AHaTUTHYECKHE peakuu KaTHOHOB [-VI rpymmy.
[IpoBeeHue KaueCTBEHHBIX peaKLuil, HCIOIb3yEeMBbIX JUIsl OOHAPYKEHUS! KaTUOHOB | rpymisl (Kanus,
HaTpusl, Maraus, aMmMoHus), II rpynmer Ha npumepe 6apwust, 111 rpynmst — cBuHna, IV rpynmsl — amoMuHMs, )
V rpynmer — xenesa (II u 1), VI rpynmst — aukens. Onucanue HaOII0JaeMbIX SBJICHUM U COCTABICHUE
XMMHYECKUX PEAKIIUH.
2. JlaboparopHas paboTa «AHATUTHYICCKUE PEAKIIUH aHHOHOBY.
[TpoBeneHne KaueCTBEHHBIX peakLuii, NCIOIb3yEMBIX JUIsl OOHAPY)KEHUSI aHHOHOB: KapOoHaTta, (hocdara,
cynbdara, cynbhuaa, HUTpaTa, Xjaopuaa u ap. Onucanue HaOIOAAEMBIX SIBICHUH U COCTaBlICHHE
XUMUYECKUX PEAKLUN.
Tema 7.2. OcHoBHOE coep:KaHue 4 OK 01
OOCnapyxeHune IMpakTHyecKue 3aHATHS 2 OK 02
OpraHn4cCKHUX KayecTBeHHBIE XUMUUECKUE PEaKIUH, XapaKTepHbIe JUIsl OOHAPY)KEHUS OTAEIbHBIX KJIACCOB OPraHMYECKUX
BCIIECTB coeiMHEHUil: (PeHOoIIOB, aNbETUI0B, KpaxMasa, yKCYCHON KUCIOThl, aMUHOKHUCIIOT U Jp. )
OTACJIbHBIX JlenaTypanuus O€JIKOB IPH HarpeBaHUH, IIBETHBIE PEAKLIUU OEJIKOB.
KJIacCoB C CocraBiieHre Ka4eCTBEHHBIX peaklnii 0OHapYKEHHsI OPraHUYECKUX COETMHEHHUI OTAENbHBIX KJIacCOB.
MCHOJIL30BAHIEM | JlaGopaTopHble 3aHATHSI 2
Ka4CCTBCHHBIX OObHapykeHue OpraHuYeCcKuX COeTMHEHNN OTJENbHBIX KJIACCOB.
peaxuuii JlaGopaTopHasi paboTa Ha BBIOOD: 2

1. JIaGoparopHas pabota «KadecTBeHHbIE peaKlIuU Ha OTJEJIbHbIE KJIACChl OPraHUYECKUX BELIECTB.
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[TpoBeeHne KaUECTBEHHBIX PEaKINii, UCTIONB3yEeMBIX ISt OOHAPYKEHUSI OPTaHHUYECKUX BEIIESCTB Pa3THIHBIX
KJIaCCOB: ()EHOJIOB, aJIbJICTH/IOB, KpaxMalia, YKCYCHOHM KHCIIOThI, aMUHOKHCIIOT, OeNKoB U j1p. Onucanue
HaOJTI01aeMBIX SIBJICHUI U COCTABIICHHE XUMHUYCCKUX PEAKIIUI U/UITH CXEM.

2. JTaboparopHas padoTa «KauecTBeHHBII aHAJIN3 OPTaHUYECKUX COCTUHEHUH 110 (YHKIIMOHATBHBIM
TpyIIam.

[TpoBeneHne Ka4eCTBEHHBIX PEAKIUI, HCIIOJIb3YEMbIX JUISl PACTIO3HABAHMS OPraHUYECKIX BEIICCTB
OTJICBHBIX KJIACCOB MO ()YHKITMOHATIHHBIM TPYIIIIaM: Ha IPUMEPE AMHHOKHCIIOT U KapOOHOBBIX KUCIIOT,
CIUPTOB U (PEHOJIOB, ATBJICTHIOB ¥ KeTOHOB. Onricanre HabII0JaeMbIX SIBJICHHUI U COCTABICHHE XUMHYECKHIX
peaKuii U/ CXeM.

IIpodeccuonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIATHOTO MOIYJIsl) 42

Pasznen 8. Xumusi B ObITY M IPOU3BOICTBEHHOM 1eATEJILHOCTH YeJI0BeKa 6 OK 01

Tema 8.1. OcHoOBHOe coiep:KaHue 6 OK 02

Xumns B 66Ty 1 |[IpaKTHUeCKHe 3aHATHS 6 OK 04

MPOU3BOJACTBEHHOMN OK 07

NEATEIIbBHOCTH 15.02.16: TIK

yeoBeKa Dkojoruveckasi 0e30MacHOCTh MOCEACTBUI OBITOBOM U IPOU3BOJACTBEHHOM JEATEILHOCTH YEIIOBEKA, 4 3.4
CBsI3aHHAsI C IepepabOTKOM BEIIECTB; TIOMCK M aHAIN3 XUMHYECKOH HH(POPMAIH U3 PA3IMYHBIX HICTOYHUKOB TK.3.5
(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPeICTBA MacCOBOM HH(OpMaIum, cetb IHTepHET U 1pyrue). gig 2
Keiich! (¢ yaueTom Oymymieii mpodheCCHOHATBLHON NeSITeILHOCTH) Ha aHATU3 WH()OpMAIHH O 15.01. 3'2': K
MIPOU3BOJICTBEHHOH NIEATETLHOCTH YEJIOBEKA, CBA3aHHOMU C repepaboTKON M MOTyYeHHEM BEIIECTB, a TAKKE C 3.4
9KOJIOTHYECKOM O€30MacHOCTBIO. 15.01.35:
3ammra keiica: [IperncraBienue pe3yabTaToB pelieHHs KecoB (BBICTYIJICHHUE C pe3eHTalueil) 2 IK.1.1

IK.2.1
I1K.3.1

*Paznen 9.1. HccienoBanue U XUMHYECKUI aHaJM3 00beKTOB OMocdepbl (1151 YKPYNHEHHBIX I'PYNN CHelHaJIbHOCTeH/ 36

npogeccnii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)

Tema 9.1.1. OcHoBHOE coep:xaHue 8 OK 01

OcHOBBI JlaGopaTopHble 3aHATHS 2 15.02.16: IIK

11abopaTopHOM JlabopaTopHas padota «OCHOBBI Ta0OPATOPHON MPAKTHKN». ) HI3<§ s

IMPAaKTUKHU B

JIabopatopHas nocyja 1 XuMu4eckue peakTuBbl. OCHOBHBIE J1abopaTopHble onepanuu. JlabopatopHoe
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npodecCuoHABHBI |000pymoBaHKe. TexHnKa 0€30MacHOCTH U IIpaBuiia padoThl (TTOBEICHHMS) B JIA0OPAaTOPHH. [1IK.3.6

X naboparopusx  |[IpakTHYecKHe 3aHATHS I[IK.5.4
BrinonHenue TUMOBBIX PACUETOB MO TEMATHKE IKCIIEPUMEHTA (BBIXO/] TPOYKTa PEAKIIMU, Macca HAaBECKH, 15'01?')35: HK
00BEM PaCTBOPHUTELS). 15.01.35:
O0paboTka TaHHBIX, aHAIHM3 U OI[EHKA UX JJOCTOBEPHOCTH (BBIYHUCIICHUE CPEHETO 3HAUCHUS K.1.1
AKCIICPUMEHTAIIbHBIX JIAaHHBIX, TIOTPEITHOCTH ). I[1K.2.1
[IpencraBienue pe3ynbTaTOB SKCIEPUMEHTA B pa3IU4HON Gopme (Tabiuua, rpaduk, OTYET, JOKIIA, IIK.3.1
MIPE3CHTAIINS ).

Tema 9.1.2. OcHoBHOE coep:kaHue OK 01

XuMuUeCKui Teoperuueckoe oGy4uenue OK 02

aHaju3 mpoo BOJBI Knaccudukanus npo6 BoJsI 10 BUAY U Ha3HAYEHUIO, UCXOS U3 €€ XMMHUYECKOT0 COCTaBa. OK 07

1IK...

OprasosienTHYECKUE CBOICTBA (3amax, MPO3pavyHOCTh, LIBETHOCTh, MyTHOCTb) BOJIbl. KMCIIOTHOCTD U
1eJI0YHOCTH BOABL. pH cpeibl U MeTo bl ee onpezaeneHus. JKecTKOCTb BOAbI U METO/BI €€ OIpeIesICHUs.
CyIHOCTh METO/1a TUTPOBAHUSL.

Bunel sxxecTkocTH BOABI (BpeMEHHAs U OocTOsiHHAS). JKECTKOCTh BO/bI Kak IPUYMHA BbINAIEHUS 0CAJKOB WIH
00pa3oBaHMs COJICOTIONKEHNUN, UMEIOIINX MECTO B OBITY M Ha TIPOU3BO/ICTBE.

CocraB coseil, BbI3bIBAIOIINX KECTKOCTh BO/bI. XUMUYECKUE IPOLECCHI, YCTPAHSAIOIINE KECTKOCTh BOJIBI.
VYpaBHEHMS] XUMUYECKUX PEAKIINI, NIUTFOCTPUPYIOLINX IPOLECCHI, IPOUCXOASAIINE IIPU YyCTPAaHEHUH
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMHU U XUMHUYECKUMH crtocobaMu. CriocoOsl
YCTpaHEHMsI IOCTOSTHHOM JKECTKOCTH.

HpaKaneCKne 3aHATHUSA

CriocoObl BbIpaXKEeHUsI KOHIIEHTPALMN pacTBOPOB: MAacCOBast J0JIsl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAs U
MOJIAJIbHAS KOHIIEHTpauu. TuTp pactBopa. PelieHne npakTuKo-opueHTUPOBAHHBIX TEOPETUYECKUX 3a1aHUi
Ha pacyeT KOHLEHTPALNN 3arpsI3HAIOIIUX BEIIECTB U UX CPAaBHEHUE C NMPEAEIbHO TOMYCTUMBIMU
koHueHTpauusamu (I1IJ1K).

JlabopaTopHble 3aHATHSA

HccnenoBanme XUMHYECKOTO cOCTaBa Impod BOJBI.

JIaGopartopHas paboTa Ha BBIOOD:

1. JTaboparopHas pabota «OurCTKa BOJBI OT 3arps3HEHUI».

Hcnonb3oBaHue METOI0B (PUIBTPOBAHUS U aICOPOIIUH [T OTJCIICHUS 3arpsi3HEeHNH B HccieyeMoi mpooe
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BOJbl. BbIOOp MeTO1a OUMCTKHU B 3aBUCMMOCTH OT BHJ1a 3arpsa3HeHus. CpaBHeHHE 3P (EeKTHBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKHU BOJIbI B PA3HBIX YCIOBUSX (B 1a00paTOpuu, B IOMAIIHUX U MOJIEBBIX
YCIIOBHSIX).

2. JJaboparopnas padota «Onpezaenenre pH BoJbI U €€ KUCIOTHOCTH.

Omnpenenenue pH cpenbl ¢ MOMOIIBI0 YHUBEPCATHHOTO HHANKATOpa. Mcrnonbp30oBaHue TUTPOBAHUS AJIst
orpeiesieHus1 KUCIOTHOCTU. Ompeienenue o01ei KUCIOTHOCTH BOBI, pacyeT CBOOOIHON KUCIOTHOCTH.
Omnpenenenue ob1meit u cBoOoaHOM mienoyHocTH. CocTaBiIeHnEe YpaBHEHUH peakIfii, MPOTEKAOIUX IpU
OIpeJIeIEHUH KHUCIOTHOCTH/ IIEIOYHOCTH MPOO BOJBI. Y CTAHOBJICHUE CIIOCOOOB UCTIOIb30BAHUS
HCCIIE0BAaHHBIX MTPOO BOABI B )KU3HEACITEIIBHOCTH YEJIOBEKA, HA OCHOBE MOJYYEHHBIX JJAHHBIX O COCTaBe.
3. JIabopartopHas padora «OmnpeaeneHue 5keCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.

CriocoOsl ycTpaHeHHs BCEX BUJIOB JKECTKOCTH B 3aBUCMMOCTH OT COCTaBa CoJiel keCcTKOCTH. Pemenue
HKCIIEPUMEHTATILHON 3a/1a4M Ha BISIBICHUE BPEMEHHON U MOCTOSTHHOM JKeCTKOCTH BOJbl. OIeHKa
BEPOATHOCTH YCTPAHEHUS BCEX BUJIOB JKECTKOCTH B IOMAIIHUX YCIIOBHUSX.

Tema 9.1.3.
XHUMHUYECKHI
KOHTPOJIb KAYECTBA
MIPOJIYKTOB
ITUTaHUS

OcHoBHOE CoacpKaHuEC

TeopeaneCKoe oﬁyqelme

KauecTBeHHBIM XUMHUYECKHH COCTaB MMPOAYKTOB IIUTAHUA. BeHleCTBa, (banbcn(bnuﬂpyfomne IIPOAYKTBI
IMUTaHus, U BCUICCTBA, 3arpsA3HAIOIIUC ITPOAYKTHI IIUTAHUA. Onpez[eneHHe 3arpA3HAIOIINX XUMHUYCCKHUX
BCIICCTB B MNPOAYKTaxX MUTAHUA, OIIPCACICHNEC BEIICCTB, HC 3asABJICHHBLIX B COCTABC IPOAYKTOB IIUTAHUA.

IIpakTHYecKkue 3aHATHA

OpFaHI/ILIeCKI/IG N HCOPTaHNYCCKUC BCUICCTBA, BXOJAIINEC B COCTAB IPOAYKTOB ITUTAHUA. OHpe)ICJ'ICHI/IC
cocraBa OJIFO]] Ha COJIepKaHNUEe MaKpO M MHKPODJIEMEHTOB. V3ydeHue peio)KeHHbIX ITPeroaaBaTesieM OJIro
Ha MPEJMET XUMUYIECKOTO COCTaBa, OMPE/eNICHHE JI0JICH OT CYTOYHOW HOPMBI MaKpO U MUKPOAJICMEHTOB B
yKa3aHHOM OJroie.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33/1a4 MO KYJIMHAPHOW TeMaTHKe Pa3IMYHbBIX THUIIOB.

JlaGopaTopHble 3aHATHUS

HccnenoBanne XMMHUYECKOTO COCTaBa MPOJYKTOB MMUTAHUS.

JIaGoparopHas paboTa Ha BBIOOD:

1. JlaboparopHas pabota «OOHapyKeHHUE HUTPATOB B MPOIYKTaX MUTAHUS.

HccnenoBanue MaTepraioB MOJIYKOJIMYECTBEHHBIM METOAOM OIPEAENICHHUS] HUTPATOB € UCIIOJIb30BaHUEM
nudeHnIaMrta (KOpHEeIUIoAbl OBOLIEH, TUCThsl U KOYEPhIKKA KaIlyCThl, U106l GPYKTOB). AHAIU3 YPOBHS

OK 01
OK 02
OK 07
15.02.16: IIK
34
I1K.3.5
I1K.3.6
I1K.5.4
15.01.32: IIK
34
15.01.35:
IK.1.1
IIK.2.1
I1IK.3.1
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3arpsi3HEHUs] HUTpaTaMH 110 MHTEHCUBHOCTH OKPAILIMBAHUS MTPOIYKTOB PEAKIUH.
2. JlaboparopHas pabota «ccrneqoBanue mpoyKTOB MUTAHUS HA HAJUYWE YTIIEBOJOBY.
HccnenoBanne MOIOYHBIX MPOIYKTOB HAa HAIM4YUE KpaxMaia. VccnenoBanue npoaykToB Ha HaJM4ne

[JIFOKO3BI.
Tema 9.1.4. OcHoBHOE coep:kaHue 6 OK 01
XUMHYECKHI Teoperndeckoe odyueHune 2 OK 02
aHanus3 npod Krnaccudukanuys nous 1o BUAy U Ha3HAYEHUIO, UCXO/IA U3 XMMHUECKOro coctaBa. Mnentudukanus npoOsl OK 07
ITOYBBI MOYBHI 110 €€ XUMHUYECKOMY COCTaBY, OITMCAHUE BO3MOKHOCTEH €€ IPUMEHECHHUSI. 15.02.16: IIK
TpeboBaHus K Ka4eCTBY MOYBBI Pa3IMYHOTO HazHaueHus. Onrcanne 0COOCHHOCTEH HCIOIh30BaHUS TOYB B ) Hlig 5
3aBUCHMOCTH OT THIIOB, CIIOCOOBI YITYUIIICHUs Ka4eCTBA IIOYB B 3aBUCUMOCTH OT Ha3HAYCHUSI. HK: 3: 6
O61acTu UCTIOIB30BAHMS OPTAHUYECKUX YIOOpEHUH B 3aBUCUMOCTH OT Ka4eCTBEHHOTO cocTaBa. OnucaHue IK.5.4
OpraHUYECKUX yIOOPEHUN U UX TPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH. 15.01.32: TIK
[IpakTuyeckue 3aHATHA 2 34
Ob6nacTu Ha3HauYeHUs (MPUMEHEHUS ) TOYBBI, ICXO/IS U3 KaUeCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa. 15.01.35:
AHanu3 HOpMaTUBHON JOKYMEHTAILUH. IIK.1.1
Ponb HeopraHmyeckux BEIIECTB B KAUYECTBE MUHEPAIbHBIX YA0OPEHUH, YIyqIINTENeH MOYBHI. 2 gig}
CocTaB MUHEpaIbHBIX YA0OPEHUH U UX MIPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ PA3HOBUIHOCTH.
B3anMocBs3b cocTaBa ynoOpeHui 1 MX BIUSHUS Ha BET€TaTUBHBIC CBOMCTBA U IJIOIOHOIICHUE PACTEHUMN.
JlabopaTopHble 3aHATHSA 2
HccnenoBanue XMMUYECKOTO COCTaBa MPOO MOYBHI.
JlabopaTopHas paboTta Ha BEIOOD:
|. JlaGopaTopnas pabota «OOHapyKeHHE HEOPTAaHUUECKHUX MpUMecel B Mpoodax».
[IpuroroBnenue mpoObI MOYBHI AJIs1 UCCIAEAOBAHUS KUCIOTHOCTH/IIEIOYHOCTH, HEOPTaHUIECKUX
3arpsi3HeHuil. OOHapyXeHHe XJIOpUI- U Cylb(}aT-uoHOB B pode mouBsl. CocTaBleHUE YpaBHEHHUH peakiuii
obHapyxeHusi. CpaBHEHHUE MOTYYCHHBIX MMOKa3aTeae ¢ HOpPMAaTUBHBIMU (CIIPABOYHBIMU ) 3HAUCHUSMU. 2
2. JlabopartopHas padora «Onpenenenrne pH BOAHON BBITSKKH MMOYBBI, €€ KUCIOTHOCTH H IIEJIOYHOCTH.
HccnenoBanme BOJHBIX BBITSKEK 00pa3l0B TOTOBBIX MOYBEHHBIX CMECEH (ISl pa3HBIX TUIIOB PACTEHHUIA).
Omnpenenenue pH mouBsI ¢ UCMOIB30BaHWEM WHIUKATOPOB. OTIeHKA THUTIOB TTOYB B TPEACTABICHHBIX
oOpasnax (CuIbHOKHUCHAs, KUCTasl, CIIa00KUCTIas, HEeHTpaibHasl, MEeI0YHas).
Tema 9.1.5. OcHoBHOE coep:KaHue 10 OK 01
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UccnenoBanue Teoperuueckoe o0yueHue 2 OK 02

00BEKTOB V4eOHO-HCCIIeN0BATENBCKHI IPOEKT B 00JIACTH MCCIIeA0BaHus 00bekTOB Onocdepsl. O630p TeM y4eOHO- OK 04

o6uochepsl UCCIIEI0BATENBCKUX IIPOEKTOB. AJITOPUTM BBIIOJIHEHUS IpoekTa. OnpeieneHne mpooieMbl HCCIeI0BaHus. 2 OK 07
MeToapl MOMCKa, aHAM3a ¥ 00paboTKU MHYOPMALMHK O IPOEKTE B PA3IMYHBIX HCTOUYHHKAX. 15.02.16: TIK
IIpakTuyeckue 3aHATHSA 4 34
OO0ocHOBaHKE aKTyaJbHOCTH BHIOpAHHOW TeMbl. BbisiBIIeHHE MpoOsieMbl uccienoBanus. Beioop 00BEKTOB U 2 gﬁgg
METO/IOB ucciieioBanus. [loctanoBka 1eneit u 3a1a4 uccienoBanus. OnpeeneHne MPoayKTa UCCISTOBAHMS. K.5.4
OmnpeeneHne 3TaloB U COCTABIICHHUE TJIaHA HCCIICIOBAHMUS. 15.01.32: TIK
3ammra npoekra: IlpeacraBieHue pe3yabTaTOB BBHIMOJIHEHUS YUeOHO-HCCIEIOBATENBCKUX IPOEKTOB 2 34
(BBICTYIUIEHHE C Ipe3eHTaIuek). 15.01.35:
JlaGopaTopHble 3aHSITHSI 4 gi;}
HccnenoBanue npeniokKeHHOro 00beKTa Ha KUCIOTHOCTD, IIET0YHOCTh, XUMUYECKUN COCTaB (3arps3HUTENH, HK:3:1
Makpo- M MHKpo3jieMeHThl). OOpaboTka pe3ynbTaroB HccieaoBaHusa. OleHKa KadecTBa HCCIENyeMOro 4
00BEKTa, KCXO/ISl M3 PE3YJIbTATOB XUMHUECKOTO aHAITU3A.

*Pazgen 9.2. UcciienoBanne 1 XUMHYECKHI aHATH3 00bEKTOB TeXHOC(ephl (A5l YKPYNHEHHBIX TPy CleNHAJIbHOCTEi/ 36

npogeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)

Tema 9.2.1. OcHoBHOE coep:kaHue 8 OK 01

OcHoBbI JlaGopaTopHbie 3aHATHS 2 15.02.16: TIK

nabopaTopHou JIaGopatopHas pabota «OCHOBBI 1a0OPATOPHOM MPAKTUKM. 3.4

HPaKTHKHU B JlabopaTopHas rmocya u XuMu4yeckune peaktuBbl. OCHOBHBIE TabopaTopHbIe oneparuu. JlaboparopHoe 2 gigg

npodeCCHOHAIIBHBI | oGopynoBanue. TexHUKa GE30MACHOCTH | IPABHIIa pabOTHI (ITOBEICHHS) B Ta6OPATOPHIL. HK: 5: 4

X MadopaTopuAX  [[pakrTHueckue 3aHATHS 6 15.01.32: TIK
BrImotHeHHE THITOBBIX PAacdyeToB IO TEMATHKE SKCIIEPUMEHTa (BBIXOJ MPOIYKTa PEaKIMH, Macca HaBECKH, 34
o0beM pactBoputens). O0paboTka MaHHBIX, aHAJW3 M OLIEHKA WX JIOCTOBEPHOCTH (BBIYHCIICHHE CPEIHETO 6 1%211315 :
3HA4YEeHUsI HKCIIEPUMEHTAIBHBIX JaHHBIX, MMOTPEIHOCTH). [IpeacraBienne B pa3nuaHoi opMe pe3ylbTaToB MK 2.1
JKCTIepUMEHTa (Tabnuia, rpaguK, OTIET, JOKIA, TPE3CHTALINS) IK.3.1

Tema 9.2.2. OcHoBHOE coep:xaHue 6 OK 01

XUMHUYECKUI Teopernueckoe odyueHue 2 OK 02

aHau3 Ha3nauenue texHndyeckoit Bojbl. TpeGoBaHUs K TEXHUUECKOW BOJIE IO TPYIIIIaM NMOTPeOIeHHUS. 2 OK 07
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TEXHUYECKUU BOEI

KavecTBO TeXHMYECKOW BOJBI Pa3HBIX BUJIOB. XMMHUYECKUM aHAIN3 U MPOU3BOACTBEHHBIM KOHTPOJIb COCTaBa

15.02.16: IIK

TeXHUYECKON BOoAbl. CyIIHOCTh METOJIa TUTPOBAHMUSL. 3.4
AHanu3 TEeXHUYECKOW BOABI HAa KECTKOCTh M Apyrue mnokaszaread. KHuciaoTHOCTh M IIEIOYHOCTh BOJBI. TIK.3.5
Omnpenenenue o61el U cBOOOTHOMN MIETOYHOCTH (KUCIOTHOCTH) METOJIOM TUTpoBaHus. pH cpeasl 1 MeTo b g§22
ee onpenenenus. JKeCTKOCTh BOABI U METO/IbI €€ ONPEACICHHUS. 15.01.32: TIK
I[MpakTnyeckue 3aHATHSA 34
Crioco0bl BBIPKECHUsI KOHIIEHTPAIMM PACTBOPOB: MACCOBast JOJsI PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS W 15.01.35:
MOJIJIbHAs. KOHUEHTpauuu. Tutp pactBopa. PerieHne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN [K.1.1
Ha pacyeT KOHLEHTPALMW 3arps3HAIOLIMX BEUIECTB W HUX CPaBHEHUE C IMPENEIbHO JOINYCTHUMBIMU IIK.2.1
koHueHTpauusamu (I1IJ1K). MK.3.1
JlabGopaTopHble 3aHATHUS
HccnenoBanne XUMUYECKOTO COCTaBa MPOO TEXHUYECKOM BOBI.
JlaGopaTopHas paboTa Ha BEIOOP:
1. JTaboparopHas pabota «Onpeenenre XJIOpUI0B METOIOM TUTPOBAHHS B TEXHUYECKON BOJIEY.
Omnpenenenue XJIOpUI-HOHOB METOJOM apreHTOMETPHH ¢ (PUKCUPOBAHHEM KOHIIA TUTPOBAHUS 110 METOIY
Mopa (ocaauTenbHOE TUTPOBAHUE).
2. JlaboparopHas padora «OmnpeseneHne )KeCTKOCTH TEXHUISCKOU BOABI METOJIOM TUTPOBAHUSIM.
KommiekcoHoMeTprudeckoe onpeeieHle JKeCTKOCTH (CyMMbI HOHOB KJIBIIUSI M MarHusi) B cpejie
aMMOHHUIHO-aMMHayHOTro OydepHoro pactBopa (pH 9-10) no obpazoBanuto ¢ TpuioHom b
MaJIOIUCCOUMUPOBAHHBIX KOMIIEKCHBIX COETMHEHMII.
Tema 9.2.3. OcHoBHOe coiep:KaHue OK 01
XAMUYECKUi Teopernueckoe o0yueHue OK 02
aHajau3 BO3JyXa XUMHYeCKUI cocTaB aTMOc(epHOro Bo3Ayxa, Bo3ayxa pabouell 30HbI. BpenHble BeliecTBa M NpUMECH B OK 07
BO3JyX€ JKWIbIX IOMEUIEHUH, B Bo3ayxe paboueit 30HB. HopmartuBHble nokymeHThl. llocnencraus 15.02.16: TIK
BO3JICHCTBUSL BBICOKOM KOHLEHTPALMU YIVIEKUCIOTO Ta3a HAa OpraHu3M 4eloBeKa. MepompusaTus 1o 3.4
CHI)KEHHUIO YPOBHS 3arpsiI3HEHHOCTH BO3yXa UCCIENYEMON KOMHATBHI. gggg
IMpakTuyeckue 3aHATHSA [IK.5.4
T'urnennyeckas oleHKa CTEIECHU 3arpsI3HCHU: BO31yXa NOMCIICHHU Ha OCHOBE COIIOCTABJICHUS 15.01.32: TIK
KOHIEHTPALUU AUOKCH/IA YTIIIEpoa ¢ COOTBETCTBYIOIIMM I'MTHEHNYECKUM HOPMATHBOM. 3.4
15.01.35:

Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha pacyeT KOJIMYECTBa BEIleCTBa,
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KOHIICHTPAIIUW BPEIHBIX TpUMeECei B aTMOC(HEPHOM BO3AyXE M BO3IyX€E MOMEIICHUH.

IK.1.1

JlaGopaTopHble 3aHATUSA TK.2.1

JIaGoparopnast pabota «OnpezneneHne COACpKaHUs YIICKUCIOrO Ta3a B BO3JyXe IOMEIIEHHUS IKCIpecc- MK.3.1

Metonom». Mccrnenoanue npoO Bo3ayxa paboueit 30HBL. OmnpeneneHue CoaepikKaHus YTIEKUCIOro ra3a B

BO3/yX€ IMOMEIIEHUS IKCIIPECC-METOIOM.
Tema 9.2.4. OcHoOBHOE coJiep:KaHue OK 01
XuMUYeCKui Teopernueckoe odyuenne OK 02
aHanus mpoo Knaccudukanus marepuanoB, HCIIOIb3YEMbIX B CTPOUTEIBHO-PECTABPALIMOHHON JESTETLHOCTH IO COCTaBY, OK 07
MaTepHUaioB MX HAa3HAYEHUE U MPUMEHEHHE. XMMHUYECKUI aHAIN3 MAaTEPUAJIOB CTPOUTEIIBHO-PECTABPALMOHHOM 15.02.16: IIK
CTPOUTEIILHO- JEeSTeNbHOCTH U Au3aiiHa. XUMUYECKUIN COCTaB MUTMEHTOB, KpacUTENEH, BKYITUX cMeceil, 0COOEHHOCTH UX 3.4
PECTaBPALMOHHON |cBOICTB M IIPHMMEHEHHs B NPOhecCHOHANBHOI JesTenbHOCTH. BemecTsa, HCIIOJIb3YEMBIE B KAUECTBE gggg
ACATCIBHOCTH U MMUTMEHTOB U CBA3YIOIIMX MaTtepuanos. Mcropuueckas cripaBka. COBpeMEHHbIE MaTEpUAIbI. MK.5.4
JM3aiiHa IpakTHyecKne 3aHATHS 15.01.32: IIK

KauecTBeHHBIN U KOTUYECTBEHHBIN COCTaB MPOO MaTepUaIOB CTPOUTEIHHO-PECTABPALIMOHHON JESTENbHOCTH 3.4

n au3aiiHa. Kitaccuukamus Kpacok MO YKPBIBUCTOCTH, MPO3PAYHOCTH B 3aBUCUMOCTU OT HCIOJIb3YEMBIX 15.01.35:

MUTMEHTOB U CBA3YIOIIMX BemecTB. OmpeneneHne cocTaBa KpacoK Ha COJAEpPKaHHE MHKPO U IIK.L1

MaKpOd3JIeMEHTOB. PelieHne MNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM 10 XHMHYECKOMY aHalu3y Mpoo gﬁg}

MaTepHuaioB CTPOUTEIBHO-PECTABPALIMOHHON JIEATEIbHOCTH U TU3alHa.

JlabopaTopHble 3aHATHSA

HccnenoBanne MaTepraioB CTPOUTEIbHO-PECTABPALIMOHHOMN AEATEIbHOCTH U TN3alHA.

JIaGopatopHas paboTa Ha BBIOOD:

1. JTaboparopHas paboTa «3roroBieHnue Kpacok (og00p MUITMEHTOB U CBSI3bIBAIOLINX BEIIECTB)».
HccnenoBanue NpupoaHbIX MUHEPAJIOB, TIOJIYyYEHUE IUTMEHTOB ITyTEM XMMHYECKHUX PEAKIMM, ONpeaeIeHUe
CBA3YIOLIMX MaTepuaoB. CpaBHEHHE YKPBIBUCTOCTU U MPO3PAUYHOCTH MOJYUYEHHBIX KPACOK ITyTEM
HAHECEHMsI UX Ha JIUCT Oymaru.

2. JJaboparopnas padota «/ccneqoBanue CBONCTB BSOKYIIUX BEIIECTB HA MPUMEPE THIICA».

Omnpenenenne CKOPOCTH CXBAaThIBaHUSI PUPOAHOTO U CTPOUTENBHOTO rurca. @akTopel, yCKOpsoIue U
3aMeUISIIOIINE CXBAaThIBAHWE IPUPOIHOTO runca. ['uncosoe tecro, reMieparypa ero 3acteiBanus. CpaBHEHHE
CKOpPOCTH CXBATBIBAaHUSI IPUPOTHOTO M CTPOUTEIHHOTO TUIICA, OTIpeieieHue (PaKTOpOB, BIUSIOMINX Ha
CKOpPOCTb CXBaTbhIBaHMs CTPOUTEIBHOIO TUIICA, ONPEAEIEHUE TEMIIEPATYPhI 3aCThIBAHMS TUIICOBOTO TECTA.
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Tema 9.2.5. OcHoBHOE coepKaHue 10 OK 01

Hccnenosanue Teoperuueckoe oGyduenue 2 OK 02

00BEKTOB Y4eOHO-HCCIeI0BATEICKHII MPOESKT B 00JIACTH UCCIEAOBaHUS 00bEKTOB TeXxHOChephl. O030p TeM yueOHO- OK 04

TEXHOC(hepbI HCCJIEIOBATENLCKUX MPOEKTOB. AJITOPUTM BBITIONHEHUS mpoekTa. Onpenenenne mpoOaemMbl HCCIETOBaHUS. 2 OK 07
Mertopl moncka, aHanu3a 1 00paboTKH HH(GOPMAIIMK O TPOEKTE B PA3IMYHBIX HCTOUHUKAX. 15 ~02?-’1461 1K
IIpakTHYeckne 3aHATHS 4 K 3.5
O6ocHOBaHMEe aKTyalbHOCTU BBHIOpaHHOW TeMbl. BolsiBneHue npobiemsl ucciaenoBanusi. Beioop 00beKTOB U 1K 3.6
MeTo10B uccienoanus. [loctaHoBka nenei u 3aaay uccinenoBanus. OnpeseneHue NpoayKTa UCCICTOBAHMUSL. 2 K.5.4
Onpenenenne 3TanoB U COCTABIICHUE TJIaHA UCCIICIOBAHUSL. 15.01.32: TIK
3amura npoekrta: llpencraBieHue pe3ynbTaTOB BBIMIOJHEHUS Y4eOHO-UCCIIEIOBATEIbCKUX IPOEKTOB 2 3.4
(BBICTYIUICHHUE C ITPE3CHTAIIUCH). 1 3211-3155
JlaGopaTopHble 3aHSITHSI 4 K21
HccnenoBanue npeniokKeHHOro 00beKTa Ha KUCIOTHOCTD, MIEJI0YHOCTh, XMMUYECKHI COCTaB (3arps3HUTENH, MK 3.1
Makpo- M MHKpo3jieMeHThl). OOpaboTka pe3ynbTaToB HcciaenoBaHusa. OIeHKAa KadyecTBa HCCIELyeMOIo 4
00BEKTa UCXOJIS U3 PE3yJIbTATOB XUMUYECKOTO aHAIIN3a

IIpoMe:xxyTouHasi aTTecTalUs 0 TUCHHUILIMHE (IK3AMEH)

Bcero 144
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3. YciioBus peaju3anuu NporpaMmmal 001eo0pa3oBaTebHON JUCHUILIHHbI

3.1. TpeGoBaHUsA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecneYeHn o

Peanu3anus nporpaMMbl TUCIUTUIMHBI TPEOyeT Hanuuus yaeOHoro kabunera buomorusi.

Ob6opynoBanne ydyeOHOro kaOuHeTa: HacTeHHble CTEHIBI TMOCTOSIHHOM »JKcro3unuu «Pa3Burtue
PaCTUTENHHOTO MHpay, «Pa3BUTHE KUBOTHOTO MUpPa», «YPOBHH OPraHU3aIlMN KHUBOU MPUPOABD», « IKOIOTHS
VYpanay.

Y4eOHbIe HATISTHBIE TOCOOUS:

- Habop TabauIl Mo OUOJIOTHY;

- Habop «I[lopTpeThl yueHBIX — OMOJIOTOBY;

- KOJUIEKIIUH;

- TCO: HOyTOYK, BUICONIPOEKTOP, Vip-KaMepa.

3.2. UndopmanuonHoe odecnieyeHne 00yueHust
Ilepeyenb pexkoMeHaAyeMbIX Yy4eOHbIX W3AaHuii, WHTEepHeT-pecypcoB, [I0NOJHHUTEJIbHOM

JUTEepaTypbl
s cryneHToB:
1.Epémun B.B. Xumus Yrnyonéuusiii yposenb. 10-11xu1. [Tox penakuueii Jlynuna B.B. M. [Ipocda 2020.
2.I'pubanosa O.B. O6mas un Heopranndeckas xumus .dennkc 2019.
3. Tynukun E.W. Yuebnoe nocodue. CI16 Jlans 2019.
Jais npenoaaBareseii:

O06 oOpazoBanuun B Poccuiickoit ®enepaunu: denep. 3akoH ot 29.12. 2012 Ne 273-®3 (B pen.
®enepanbhbix 3akoHOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot
23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, ot
05.05.2014 Ne 84-d3, or 27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ u3M., BHECECHHBIMU
®enepanbHbM 3ak0HOM OT 04.06.2014 No 145-D3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

[Ipuka3 MunucrepcrBa obpasoBanust U Hayku P® ot 31 nexabps 2015 r. N 1578 "O BHeceHuu
W3MEHEHUN B (peepaibHbIil TOCYJapCTBEHHBIN 00pa30BaTeNbHBIA CTAaHAAPT CpeaHero oliiero oOpa3oBaHwUs,
YTBEpXACHHBIN IpHUKa3oM MuHucrepcTBa oOpazoBanus u Hayku Poccuiickoit ®@enepanuu ot 17 mas 2012 r.
N413"

[IpumepHasi ocHOBHas oOpa3oBaTeibHas MporpaMma cpeaHero oomero oOpa3oBaHus, O00peHHAas
peuieHueM (enepanbHOro y4eOHO-METOAMUECKOr0 00beJUHEHHS 0 001IeMy 00pa30BaHUIO (MIPOTOKOJ OT 28
utoHs 2016 . Ne 2/16-3).

CnaakoB u np. Xumus s npodeccuid M CHENUAIBHOCTEH TeXHHUYECKOro mpoduis (31eKTpOHHOE
npuiioxkenue). — M.,2017

HNHTepHeT-pecypcesl

www.pveg.mk.ru (omumnuana «I[lokopu BopoObeBEI TOphI»).

www.hemi.wallst.ru (O6pazoBaTenbHBIN CAUT IS MTKOJIBHUKOB «XHMHSI).
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www.alhimikov.net (O6pa3oBaTenbHbIN CAalT AJIA NIKOJIBHUKOB).

www.chem.msu.su (DeKTpoHHas OMOIMOTEKa MO0 XUMUH ).

www.enauki.ru (HHTepHeT-U3/1aHue I yuuTesneil «EcTecTBeHHbIC HAYKN ).

www. I september.ru (MmeToanyeckas razera «llepBoe ceHTAOP»).

www.hvsh.ru ()kxypHan «XuMus B ILIKOJE).
www.hij.ru (KypHan «XUMUS U KU3HBY).

www.chemistry-chemists.com (37€KTpOHHBIN KypHaT «XHUMHUKHA U XUMUS»).

4. KoHTpO/Ib ¥ OLIEHKA Pe3yJIbTaTOB OCBOECHHS 00111€00pa30BaTe/IbHOM AU CIUTIIMHBI

KouTponb u oleHKa pe3ylbTaToB OOY4YEHHS OCYLIECTBISETCS IMpernojaBaTesieM B MPoLecce
POBEJCHUS MPAKTHUYECKUX 3aHITUA M JIaOOpaTOpHBIX pPadOT, TECTUPOBAHHUSA, a TaKKE BBIOIHEHUS
o0ydJaromMucs WHAUBUAYAIbHBIX 3aJlaHul, TMPOEKTOB, HcciaeaoBaHui. Pesynprarthl 00ydeHUs
OMPENETSAI0T, YTO OOydaromuecss TOJKHBI 3HaTh, MOHUMATh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3Y4YEHUS TUCIUTIIUHBI.

Jist  hopMUpOBaHUS, KOHTPOJS W OIEHKHA pPE3YJIbTAaTOB OCBOCHUS YYCOHOW JAWCIMILTUHBI
UCIIONB3YETCSl CHCTEMa OLIGHOYHBIX MEPOIPHUITHH, MpencTaBistonas coO0oi KOMIUIEKC Y4eOHBIX
MEpPOMPUITHIA, COTTIACOBAHHBIX C pe3ylbTaTaMu o0ydeHus u copmynupoBanHeix ¢ yuerom ®I'OC COO
(mpeametHsble pe3ynbrathl o aucuuruae) 1 I'OC CIIO.

Ne Monyte / Pasnen PesyabTaT 00yuenust OueHo4yHbIe MEPONIPUATHSA OK
/ Tema

I |OcHoBHOM MOaYJIB

1 |Pa3zpean 1. ®opmyanpoBaTh 0a30BbIe
OcHoOBBI NOHATHSA U 3AaKOHbI XUMHH
CTpOeHust
BellleCTBa

1.1 |Crpoenue atomoB |CoctaBisite xumuueckue  |1. Tect «CtpoeHue aToMoB OK 01
XUMHYECKHIX (bopMyITBI COeTMHEHMI B XUMHAYECKHX 3JIEMEHTOB U
DIIEMEHTOB H COOTBETCTBHUH CO CTENCHBIO |TIPUPOAA XUMUYECKON CBSI3UY.
npupoza OKMCJIEHUS XUMUYECKUX 2. 3agauM Ha COCTaBIICHUE
XUMHUYECKOH AIIEMEHTOB, UCXOMS U3 XUMHUYECKHX (POPMYIT
CBSI3U BAJICHTHOCTH U JIByXaTOMHBIX COEMHEHUIN

AIIEKTPOOTPHUILIATEIILHOCTH  |(OKCUIOB, CYJIb()UIOB,
TUAPUJIOB U T.I1.).
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Moayas / Paznen

Ne Pe3yabTar 00y4yeHnusi OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
1.2 (Ilepuonnueckuii | XapakTepu3zoBaTh [IpakTuko-opuentupoBanusie |OK 01
3aKOH U TaOJHIla |XUMHYECKHE JIEMEHThI B [TEOpEeTUYEeCKHUE 3aJaHUs Ha OK 02
J.. MenaeneeBa |COOTBETCTBHUH C HX XapakTepu3anui xumuaeckux |15.02.16:
MIOJIOKEHUEM B anemenToB: «Merammuueckue / |[IK 3.4
NIEPUOIUYECKON CUCTEME  |HEMETaJNINYECKHE CBOMCTBA, IIK.3.5
XUMHYECKHUX JIIEMEHTOB 9JIEKTPOOTPHULATEIILHOCTD U ll:lﬂlégi
J.N. Menneneesa CPOJICTBO K 3JIEKTPOHY 15.01.32:
XUMHUYECKUX IJIEMEHTOB B [IK 3.4
COOTBETCTBHUE C UX 15.01.35:
DIIEKTPOHHBIM CTPOCHHUEM U IK.1.1
nookeHneM B nepronmdeckoi [11K.2.1
CUCTEME XMMUYECKUX IK.3.1
anemeHToB [[.11. Menaeneeray.
2 |Pazgen 2. CocraBasarts ypasHenusi 1 |KonrposabHas padora
XuMn4yeckue CcXeMbl XUMHYECKHX «CTpoeHne BemecTsa u
peakuuu peaxkumii XHUMHYECKHEe peakium»
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Moayas / Paznen

Ne Pe3yabTar 00y4yeHnusi OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

2.1 |Tunsr CocraBisTh peakuuu 1. 3ajaun Ha cocTaBieHUE OK 01
XUMHYECKHX COCTMHCHMUS, PA3JIOKEHUS, |YpAaBHEHHU peaKIIuii: 15.02.16:
peaxui oOMeHa, 3aMelIeHuUs, — COCMHEHMS], 3aMEeILECHUS, 1K 3.4

OKHUCJIUTEIBHO- pasznokeHusi, oOMeHa U peaxiuit IIK.3.5
BOCCTaHOBUTEJIbHbBIE C y4acTheM KOMIUIEKCHBIX ll:lﬂligj
PEaKIMU U peaKIiuu COeMHEHUH (Ha mpuMepe 15.01.32:
KOMILIEKCO0Opa30BaHus (Ha |THIPOKCOKOMIUIEKCOB [IK 3.4
npuMepe QITIOMUHHUS U IUHKA); 15.01.35:
THIPOKCOKOMILIEKCOB — OKHUCJIUTEIBHO- IK.1.1
ATIOMHUHUS U LIMHKA) C BOCCTaHOBHTENbHBIX peakimii ¢ [11K.2.1
y4acTHUEM HEOPraHWYEeCKUX |HMCIIOIb30BAaHHEM METO/1a IK.3.1
BEIICCTB ANEKTPOHHOTO OanaHca;

— C y4acTHUEM KOMILIEKCHBIX

coeMHEeHU (Ha mpuMepe

THJIPOKCOKOMIUIEKCOB IIHHKA U

QITIOMHUHHUS).

2. 3ajaum Ha pacueT

KOJIMYECTBEHHBIX

XapaKTePUCTHK MPOAYKTa

peaKuuy COeTUHEHHS; MacCOBOM

WM 00BbEMHOI J10JI BBIXO/1a

MPOAYKTA PEaKIH COCTMHEHUS

OT TEOPETUIECKH BO3MOKHOTO;

00BEMHBIX OTHOIICHUH Ta30B;

KOJIMYECTBEHHBIX

XapaKTEPUCTHK UCXOIHBIX

BEIIECTB U MIPOAYKTOB PEaKIIH;

Macchl (00BeM, KOTUIECTBO

BEIIIECTBA) MIPOAYKTa peaKiuH,

€CIIM OIHO U3 BEILECTB JaHO B

BHUJIE PACTBOpA C OTIPEICICHHOM

MacCOBOM J0JIEH PACTBOPEHHOIO

BEIIIECTBA.

2.2 |Onexrponutndeck |CoCTaBiIATh ypaBHEHUS 1. 3agaHus Ha cocTaBIeHUE OK 01
ast JUCCOLMAIUSA U | XMMUYECKUX PEAKIUU MOJIEKYJISIPHBIX 1 HOHHBIX 15.02.16:
VOHHEIH OOMEH  |HMOHHOTO OOMEHa C peakmii ¢ yuactuem okcugos, |IIK 3.4

y4acTHeM HEOpraHMYeCKUX |KHUCIOT, OCHOBAHHM U COJIEH, gigg

BEIIIECTB I/IOHHj:IX peakiuii TuapoIu3a K 5.4
coJIel, yCTaHOBJICHUE 15.01.32:
U3MEHEHMSI KUCIIOTHOCTH CPEBL. [[TK 3.4
2. Jlaboparopnas padota 15.01.35:
«Peakuuu rugpoauzay. IIK.1.1
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Mopnyas / Paznea

Ne Pe3yabTar 00y4yeHnusi OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
[1K.2.1
[MK.3.111K.3.1
3 [Pazgen 3. HccnenoBarb crpoenue u (KonTposabHas padora
Crtpoenne u CBOMCTBA «CBoiicTBa HEOPraHUYECKHUX
CBONiCTBa HEOPraHW4eCKMX BelleCTB |BelecTB)
HEOPraHu4eCKHX
BelIeCTB
3.1 |Knaccudukanus, |KnaccudumumpoBars 1. Tect «Homenknarypa u OK 01
HOMEHKJIaTypa U |HEOPraHWYECKUE BEILIECTBA |(HA3BAHHE HEOPTaHUYECKUX
CTpPOCHHUE B COOTBETCTBUU C UX BEIIECTB UCXOJIS U3 UX
HEOPTraHWYECKUX |CTPOCHUEM XUMUYECKON (HOPMYITBI TN
BEII[ECTB COCTaBJICHHE XUMHYECKOU
(hopMyIIBI HCXOIS U3 Ha3BAHHUS
BELIECTBA 10 MEXIYHAPOIHOM
WJIY TPUBUAIBHOU
HOMEHKIIATYpe».
2. 3ajaum Ha pacyeT MacCOBOMI
JIOTU (MacChl) XUMHUECKOTO
3JIeMEeHTa (COeAMHEHNUS) B
MOJIEKYJIe (CMecH).
3. [IpakTrueckue 3aganus 1Mo
KJIacCU(PUKAIINH, HOMEHKJIAType
U XUMHYECKUM (hopMyliam
HEOPraHUYECKHUX BEILECTB
pa3IMYHBIX KJIACCOB.
4. IlpakTyeckue 3alanus Ha
OnpeAeIeHuEe XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBSI3U ¥ THTIA KPUCTAIUTMYECKON
pELIEeTKH.
3.2 |Dusuko- YcranaBnuBaTh 1. Tect «Ocobennoctu OK 01
XAMHYECKHE 3aBUCHUMOCTH (DU3HKO- XUMHUYECKUX CBOMCTB OKcHa0B, |OK 02
CBOMCTBA XAMHUYECKUX CBOMCTB KHUCJIOT, OCHOBaHUH,
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Mopnyas / Paznea

Ne Pe3yabTar 00y4yeHnusi OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
HEOPraHMYECKUX |HEOPTaHWYECKHX BEIIECTB |aM(OTEPHBIX THIPOKCUIOB U
BEIIIECTB OT CTPOEHUS aTOMOB U cosen».
MOJIEKYJI, @ TAK)XKE THIIA 2. 3ajaHus HA COCTaBJICHUE
KPUCTAJNINYECKOM PeIeTK! |ypaBHEHUN XUMUUECKUX

peaKIMii ¢ y4acTHEM IPOCTHIX U
CJIOKHBIX HEOPTraHUYECKUX
BELIECTB: OKCHUJIOB METAJLIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHHUH U
aM(OTEPHBIX TUAPOKCU]IOB,
HEOpPraHU4ecKux coiei,
XapaKTepU3yIOIUX UX CBOICTBA
U CIIOCOOBI MOJTYYEHHUS.
3. I[IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHE 3a/IaHus Ha
CBOMCTBA U ITOJIyYCHHUE
HEOPraHMYECKUX BEIIECTB.
4. JIaboparopHas paboTa
«CBolicTBa METAJIJIOB U
HEMETaJJIOBY.

3.3 |IIpousBoxacTBO Ob6ocHoBbIBaTh 3HaueHue U |I[Ipaktuko-opuentupoannsie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3a/1aHKs 110 COCTaBJICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHI ¢
3HaueHue u OBITOBOM U Y4aCTHEM HEOPTaHUYECKUX
IIPUMEHEHUE B IIPOU3BOJICTBEHHON BELIECTB, UCIOJIb3YEMBbIX JUISl UX
OBITY U Ha JIESITEIbHOCTH YEeJIOBEKA UX |MJIEHTU(UKALUU U
IIPOU3BOJICTBE (U3UKO-XMMUYECKHUMHU MIPOMBIIIIEHHBIX CIIOCO0O0B

CBOICTBaMH MIOJIyYEHUS.

4 |Pazgen 4. HccnenoBarb crpoenne u (Konrponbnas padora
Crtpoenne n cBoiicTBa oprannyeckux |«CTpoeHHe H CBOMCTBA
CBOIICTBA BeLIECTB OPraHM4ecKHX BelecTB)
OPraHu4ecKux
BellecTB
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Moayas / Paznen

Ne Pe3yabTar 00y4yeHnusi OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

4.1 |Knaccudukanus, |Knaccupunuposarsb 1. 3aanus Ha COCTaBJICHUE OK 01
CTPOEHHUE U OpraHWYECKHE BEIIECTBA B |HA3BaHUN OPraHUYECKUX 15.02.16:
HOMEHKJIaTypa COOTBETCTBUH C UX coenuHenuit mo Tpusuanshoi (1K 3.4
OpraHUYECKUX CTpOEHUEM WM MEKIYHAPOIHOU 11?182
BEIIECTB CUCTEeMaTUYECKOM [IK 5.4

HOMEHKJIAType. 15.01.32:
2. 3ajaHus Ha COCTaBIICHHE [IK 3.4
MOJIHBIX U COKpAIICHHBIX 15.01.35:
CTPYKTYPHBIX (OpMyII [K.1.1
OpPraHMYECKUX BEILECTB IK.2.1
OTJICIbHBIX KJIACCOB. IK.3.1
3. 3ajauu Ha onpeeeHue

npocreiiiien GopMyIibl

OpraHUYECKON MOJIEKYJIbI,

UCXOJS U3 DJIEMEHTHOI'O COCTaBa

(B %).

4.2 |CpoiicTBa YcranaBnuBarth 1. 3ajaHus Ha cOCTaBJIEHUE OK 01 OK 02
OpPraHUYECKUX 3aBHCUMOCTH (PU3UKO- YPaBHEHUN XUMUYECKUX 15.02.16:
COETUHEHUN XUMHUYECKUX CBOUCTB pEaKUHUiil C y4acTHUEM IIK 3.4

OpPraHMYECKUX BEIIECTB OT |OpraHMYECKHX BEIIECTB Ha TIK.3.5

CTPOEHUS MOJIEKYII OCHOBaHUU UX COCTaBa U g§§2
CTPOSHIA. 15.01.32:

2. 3ajaHus Ha COCTaBJICHHUE K 3.4
ypaBHeHHﬁ XAUMHUYECKHX 15.01.35:

peakuuii, munoctpupyronmx  |[[TK.1.1

XUMHUYECKHE CBOWCTBA C YYETOM HK.2.1

[K.3.1

MEXaHU3MOB MPOTEKAHUS
JAHHBIX peaklHii u
TE€HETUYECKOM CBSA3U
OpPraHUYECKUX BEILIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3aaun no
YPaBHEHUAM PEAKIIHI C
Y4acCTHEM OPTaHUYECKUX
BEIIECTB.

4. Jlaboparopnas padoTa
«IlonyueHnue sTuneHa u
HU3YYEHHUE Er0 CBOMCTBY.
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Moayas / Paznen

Ne Pe3yabTar 00y4yeHnusi OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U |[Ipaktuko-opuenruposanusie |OK 01 OK 02
BEIIIECTBA B IPUMEHEHHE OPTaHUYECKUX |3aJaHUs IO COCTaBJICHUIO
KHU3HENIEATEIIBHOC |BEILECTB B OBITOBOM U XUMHUYECKHUX peaKkIui ¢
TH YeJIOBEKa. IIPOU3BOJICTBEHHOMN y4acTHEM OpPraHUYecKuX
[Tpon3BOACTBO U |1€ATEIILHOCTH YEJIOBEKA UX |BELIECTB, UCIOJIB3YEMBIX JUI UX
IIPUMEHEHNE (U3UKO-XIMHYECKIMH UACHTU(DUKAIINU B OBITY U
OpraHUYECKUX CBOMCTBaMHU IIPOMBIIIJIEHHOCTH.

BELIECTB B
IIPOMBIILIJIEHHOCTH

S |Pa3gea S. HccnenoBars paBHoBecue [KoHTposabHas padora
Kunernyeckue U (M CKOpPOCTb XUMHYeCKUX |«CKOpOCTH XUMHYECKOI
TepMOAUHAMMYEC | peaKIui PeaKkuuHu U XUMHYecKoe
KHe PaBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XHMHYECKHX
peakuuii

5.1 |Kunernueckue WccnenoBars BiusiHuE 1. JJaboparopnast pabota Ha OK 01 OK 02
3aKOHOMEPHOCTH |KOHLIEHTPALUU BBIOOD:

IPOTEKAHUS pearupymomux BemecTB 1 |— «OnpezaeneHue 3aBUCUMOCTH
XUMHUYECKHUX TEMIEPATYpPbl HA CKOPOCTh [CKOPOCTH PEAKLIUU OT
peakuui XUMHUYECKHUX PEAKINN KOHIIEHTPALlUU PEearupyronmx
BEIIIECTBY;
— «OrnpeneneHue 3aBUCUMOCTU
CKOPOCTH p€aKLUU OT
TEMIEPATypPhI».
2. [IpakTUKO-OpHUEHTUPOBAHHbBIE
TEOPETUUECKHE 3a/IlaHus Ha
aHanu3 (PaKToOpoOB, BIUSIOMINX
Ha U3MEHEHUE CKOPOCTH
XUMHUYECKON PEaKIINH.

5.2 |Tepmonunamuuec |MccienoBars BIusHUE 1. 3amaun Ha pacuets! TemioBbix (OK 01 OK 02
KHE U3MEHEHHS KOHIEHTPAauN |3PPEeKTOB XUMUUECKUX PEaKIHii
3aKOHOMEPHOCTH |BEILECTB, PEAKLIUU CPENbI U (M ONIPEJIEIICHUE TUIIA PEAKLIUN
IIPOTEKAHUS TeMIIepaTypbl Ha cMelleHue |(1mo TerioBomy 3 dekty: sk30-
XUMHYECKHUX XUMHYECKOTI'O PABHOBECHS M SHIAOTEPMHUECKHUE).
peakuuil. 2. IIpakTUKO-OpHUEHTHPOBAHHBIE
PaBHOBecue 3aJlaHus Ha IPUMEHEHHE
XUMUYECKHUX npuniuna Jle [larense as
peaxkuui HaXO0XACHUS HallpaBJICHUS

CMCHICHUSA PABHOBCCHUSA
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Moayas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
XUMHUYECKON PEAKLIUU U aHAJIU3
(akTOpOB, BIUAIOLIMX HA
CMELIEHUE XUMUYECKOTO
paBHOBECHS.
3. JlJabopaTopHnas pabota
«V3yueHue BIMAHUS pa3IMUHbIX
(hakTOpOB Ha CMEIICHUE
XUMHUYECKOI'O PABHOBECHUSD.
6 |[Pazgeu 6. HccnenoBars nucnepcunie [ KonrpoabHas padora mo teme
JucnepcHbie CHCTEeMbI «/IucnepcHblie cucTeMbD)
CHCTEeMbI
6.1 |[ducnepcubie Paznuuare ncruHHbBIE 1. 3ajaun Ha IPUTOTOBJICHUE OK 01 OK 02
CHUCTEMBI U PacTBOPHI, KOJUTOUIHBIC PacTBOPOB. 15.02.16:
(bakTops! UX pacTBOpHI U 2. TpakTuko-opuentuposannsie [[1K 3.4
YCTOMYUBOCTH rpy0OIMCIIEpCHBIE CUCTEMBI |pacyeTHBIE 3aaHNs Ha TIK.3.5
Ha OCHOBE XUMHUYECKOT0 JMCTIEPCHBIE CUCTEMBI, g§§2
9KCHEPUMEHTA UCIOJIb3yeMble B OBITOBOW U 15.01.32:
IIPOU3BOJICTBEHHOU K 3.4
IEeITEILHOCTH YeJIOBEKA. 15.01.35:
IK.1.1
[K.2.1
[K.3.1
6.2 (UccnenoBanue HccnenoBatsh pU3NKO- JlaboparopHas padota (Ha OK 01
CBOWCTB XHMHYECKHUE CBOMCTBA BBIOOD):
JUCTIEPCHBIX Pa3IUYHbBIX BUJIOB — IlpuroroBienue pacTBOpOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue qucnepcHbIX
CHCTEM.
7 |Pazgen 7. HccaenoBarsb cBoiicTBa
KadecTBeHHbIE |OpraHM4ecKUX M
peakuuu HEOPraHW4YeCKHX BellecTB
o0HapyxeHHsA € NCNI0JIb30BAHUEM
OPraHN4YeCcKNX U |Ka4YeCTBEHHBIX peaKIui
HEOPraHu4ecKux
BellecTB
7.1 |ObHapyxeHue Hccnenosath 1. JIaboparopHas padota (Ha OK 01
HEOPraHWYECKUX |KAYECTBEHHBIC PEAKLIUH BBIOOD):
KaTHOHOB U HEOPraHUYECKUX BEIIECTB |— AHAIUTHYECKHE PeaKuu
AHHOHOB kaTuoHOB [-VI rpymm; 11'151{032 ‘i6:
— AHaIMTUYECKUE peakunun HK.3:5
AHUOHOB. IK.3.6
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Mopnyas / Paznea

Ne Pe3yabTar 00y4yeHnusi OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
2. Ilpaktuueckue 3ananus na  |[IK.5.4
COCTaBJICHUE YPaBHEHHM 15.01.32:
peakiuii oOHapyKeHHUs IK 3.4
kaTtuoHoB [-VI rpynm u 15.01.35:
. [IK. 1.1
AHHMOHOB, B T.4. B MOJICKYIAPHOM 11 5 |
Y MOHHOM (opMax. IK.3.1
7.2 |O6HapyxeHHe HccnenoBaTh 1. JTaboparopnas pabota (Ha OK 01
OpraHUYECKHUX KauECTBEHHbIE PEAKIINU BBIOOD):
BELIECTB OpraHMYECKUX COeqUHEHUN |— KauecTBeHHbIE peakluu Ha
OTJIEJIbHBIX OTJIEbHBIX KJIACCOB OTJIEJIbHBIE KIIacChl
KJIACCOB C OpPraHUYECKUX BELIECTB;
UCIIOJIb30BaHUEM — KauecTBeHHbIi aHau3
Ka4eCTBEHHBIX OpPraHUYECKUX COCTUHEHUH 10
peaxuuii (YHKIMOHATIBHBIM TPYIIIIAM.
2. IlpakTyeckue 3alanus Ha
COCTaBJICHHE Kau€CTBEHHBIX
peakiuii 0OHapy>KEeHHS
OPraHUYEeCKUX COCTUHEHUH.
II (IIpuxkaagHoi Moayab
8 [Pazgen 8. OuenuBath nocjeacTeus |3ammura Keiica (¢ yuerom
Xumusi B ObITY U |OBITOBOI U Oyayuueil mpodeccuoHaIbHOM
NPOU3BOJICTBEHH |IIPOM3BO/ICTBEHHOM AesITeJIbHOCTH)
0i1 1eSITeIbHOCTH |1eATEeJILHOCTH YeJI0BeKa C
YeJI0BeKa NMO3MIHI IKOJOTHYECKOM
0e3omacHOCTH
Xumus B ObiTy M |OnenuBath nocneactsus  |Keiic (¢ yuetom Oyaymei OK 01 OK 02 OK 04
IPOM3BOJICTBEHHO [OBITOBOW U npogeccuoHaIbHON OK 07
M IEeATEIbHOCTH  |[IPOU3BOJICTBEHHOU JESATEIBHOCTH)

YCIOBCKa

NEITEILHOCTH YEJIOBEKA C
HO3UIUN DKOJIOTUYECKOUN
0€30I1aCHOCTH

Bo3MoxHEBIE TEMBI KEHCOB:
1. IToTennenune KIuMara u
BBICBOOOXKJIEHIE Ia30BbIX
THUAPATOB CO JIHA OKEaHa.

2. Bynymue matepuansl ams
aBua-, MallliHO- U
pUOOPOCTPOCHHUSI.

3. HoBble maTepuaibl Ajis
COJTHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB.
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Mopnyas / Paznea

Ne Pe3yabTar 00y4yeHnusi OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
9.1 [Paznen 9.1. HNuTepnpernpoBatb 3amura yyeOHo-
HccnenoBanue u |XHMHYECKHUeE NMPOLECCHl M [MCCI€I0BATEIBCKOI0 MPOEKTA
XHUMHYECKH I siBJieHus1 B Onocgepe (c yyeTom Oyayiuei
aHaJn3 00beKTOB npogdeccuoHaIbLHOM
ouochepbl AesiTeJIbHOCTH)
9.1.1 |OcHoBBI Bomonusate nonusiii uka | 1. JJaboparopuast pabota OK 01
nabopaTopHOH AKCIEPUMEHTAIBHOTO «OcHOBBI TabOpaTOPHON
MPAKTUKHU B WCCJICTOBAHMSI C MIPAKTUKI.
npodeCCHOHATIBH  |COOIIOCHUEM TTPaBUII 2. TunoBble pacueTsl MO
BIX JJaOOpaTopHsX [0e30macHOro OOpameHHs C |TeMaTHKe SIKCIIEPUMEHTA.
BEILIECTBAMH U 3. 3agauu Ha BHIYUCIICHHE
1a060paTOPHBIM CpEIHEro 3HAYCHHUS
o0opynoBaHuEM AKCIIEPUMEHTAIbHBIX JaHHBIX,
MOTPEIIHOCTH.
4. IIpencraBieHue pe3yibTaToB
JKCIIEPUMEHTA B Pa3JIMYHON
dbopme (Tabnuia, rpaduk,
OTYET, JOKJIAJ, IPEe3CHTaus).
9.1.2 | Xumuueckuit UccnenoBars xumuueckuit | 1. Tect «CBolcTBa U cOCTaB OK 01 OK 02 OK 07

aHayIu3 po0 BOJbI

cocTaB Ipod BOBI

BOJIBDY.
2. 3aganue «XUMHUYECKUN
COCTaB BOJIbI, TUII BOABI U
CHOCOOBI ee MPUMEHEHHSD (C
HCIOJIb30BaHUEM HOPMATHBHBIX
JOKYMEHTOB).

3. [IpakTHKO-OPHECHTUPOBAHHBIE
TEOPETUYCCKHE 3aJIaHUs Ha
COCTaB BOJBI U CIIOCOOBI
BBIPKCHUS KOHIICHTPAIWHA U
nepecyeT KOHIIEHTpaIHii (C
HCIIOJIb30BaHUEM HOPMATHBHBIX
JOKYMEHTOB).

4. JTaboparopHas paboTa Ha
BBIOOD:

— OuncTKa BOJIBI OT
3arpsA3HEHUN;

— Onpenenenrie pH Boabl u ee
KHCIIOTHOCTH;

— Onpezenenne KecTKOCTU
BOJIBI U CTIOCOOBKI €¢
yCTpaHEHHSI.

15.02.16:
[IK 3.4

[IK.3.5
IK.3.6
[IK.5.4

15.01.32:

I[IK 3.4

15.01.35:

IK.1.1
[K.2.1

I1K.3.1
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Moayas / Paznen

/T Pe3yabTar 00y4yeHnusi OueHo4YHbIE MEePONIPUSTHS OK
ema

9.1.3 | Xumuueckuit UccnenoBars xumuueckuit |1. Tect «Opranudeckue u OK 01 OK 02 OK 07
KOHTPOJIb COCTaB MPOJYKTOB MMUTAaHUSl |HEOpPraHMYECKHUE BEILIECTBA,
KayecTBa BXOJIAIIME B COCTAB MPOJYKTOB
MPOJYKTOB MIATaHUS.

MUTaHUS 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
3a/IaHM 110 KYJIMHAPHOU
TEMaTHKE.

3. JlaboparopHas pabota (Ha
BBIOOD):

— OOHapy)eHue HUTPATOB B
MPOJYKTaX MTUTAHHUS;

— HccnenoBanue npoayKToB
MUTaHUS HAa HAaJH4YUE YTIIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJINYUE YIJIEBO/IOB
(kpaxMma, IJII0K03a, caxapo3a).

9.1.4 | Xumuueckuit UccnenoBars xumuueckuit |1. Tect mo teme «Xumuueckuit |[OK 01 OK 02 OK 07
aHajau3 npoo COCTaB IIPOO MOUBBI COCTaB HEOPTraHUYECKUX U
TIOYBEI OpPTraHUYECKUX yIOOPECHUIN.

2. 3amanne «B3auMoCBsI3b
coCTaBa MOYBBI, TUII TIOYBBI U €€
Ha3HAYCHUS.

3. JJaboparopHas paboTta (Ha
BBIOOD):

— ObGHapyxeHue
HEOPraHUYECKHUX ITPpUMeECEH B
po0ax MOYBHI;

— Omnpenenenne pH BoaHOMI
BBITSDKKU TIOYBBI, €€
KHUCJIOTHOCTH U IIEJIOYHOCTH.
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Moayas / Paznen

/T Pe3yabTar 00y4yeHnusi OueHo4YHbIE MEePONIPUSTHS OK
ema

9.1.5 |UccnenoBanue HccnenoBare xumMuueckuii | YueOHO-UCCIEN0BATEILCKAM OK 01 OK 02 OK 04

00BEKTOB cocTaB 00BEKTOB OHOC(hephI [TPOEKT B 00IaCTH OK 07
ouochepsr Ha MPUMEpPE MPOAYKTOB WCCIIEIOBAaHMS OOBEKTOB
MUTAHUS, BOJBI M ITOYBI ouocdepsl.

Bo3MoskHBIE TEMBI POEKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEHIalluH T10 €€
HCII0JIb30BaHUIO.

2. UccnenoBanue
pa3pylIamero 1eHCTBUS
MIPUPOJTHOM BOJIBI HA
CTPOUTEIIBLHBIC MaTEPHAIIBI.

3. CocTaBieHue IpoeKTa
IBETHUKA/Oropoja/cana B
3aBHCHMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX TIOYB.
4. CocraBieHHe
cOaJIaHCUPOBAHHOT'O MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COJICP>)KaHUSI XUMHYECKHUX
MaKpO U MUKPOAJIEMEHTOB B
MPOYKTAaX MTUTAHHMSL.

5. UccaenmoBanue KauecTBa
MUTHEBOI BOJIBI.

6. Uccnenoanue mpod
BOJIONIPOBOJHOM BOJIBI HA
MpeIMeT YCTPaHEeHUS
JKECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBCHHOM

NeSITEIbHOCTH.
9.2 |Pa3nen 9.2. HuTepnperupoBarhb YuedHo-ucciien0BaTebCKUit
HccnenoBanue H |XHMHYeCKHE NMPOLECCH] M [MPOEKT (€ y4eToM Oyayuiei
XUMHYECKHH sIBJICHUS B TeXHOChepe npogdeccuoHaIbLHOM
aHa/u3 00beKTOB AesiTeJIbHOCTH)
TeXHOC(pepsI
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Moayas / Paznen

Ne Pe3yabTar 00y4yeHnusi OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
9.2.1|OcHoBBI Beimonusate nonuenii uka | 1. Jlaboparoprast pabota OK 01
nabopaTopHoit 9KCIIEPUMEHTAIILHOTO «OcHOBBI 1a00OPaTOPHOI
MPAKTUKHU B HCCJIETOBAHMUSI C MIPAKTUKU.
npodeccuoHanbH |COOII0ICHIUEM MTPaBUII 2. TunoBbIe pacyeTsl MO
BIX JIa0opaTopusiX |0e30macHOro oOpalleHusi C |TeMaTUKe HKCIIEPUMEHTA.
BEILIECTBAMH U 3. 3aa4u Ha BHIYUCIICHHE
1a60paTOPHBIM CPEIHEro 3HaYCHUs
00opy1I0BaHHEM JKCIIEPUMEHTAILHBIX JTAHHBIX,
MOTPEUTHOCTH.
4. ITpeacraBiieHue pe3yabTaTOB
JKCIIEPUMEHTA B PA3IMYHOM
dhopme (Tabnuna, rpaduk,
OTYET, TOKJIA[, PE3CHTAIH).
9.2.2 | XuMuueckui Uccnenosars xumuueckuii |1. 3agaun Ha onpenesieHre OK 01 OK 02 OK 07

aHaju3 npoo
TEXHUYECKOU
BOJIBI

COCTaB P00 TEXHUIECKOM
BOJIBI

METaJIJIOB, HEOPTAaHHUUECKHUX
AHUOHOB ¥ OPTaHUYICCKUX
BEIIECTB B TEXHUYECKOU BOJIE
pPa3HOro Ha3HAYCHHUSI.

2. [IpakTHKO-OpUCHTHPOBAHHBIC
TEOpETUYECKHE 3a/IlaHus Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPKEHUS KOHIICHTPAIWH U
nepecyeT KOHIIEHTpaIHii (¢
HCIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3aganue «XUMHYECKUN
COCTaB TEXHUYECKOM BOJBI, THII
BOJIBI U CTIOCOOHI €e
MIPUMEHEHUSD (C
HCIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa (Ha
BBIOOD):

— Onpenenenne XJIOPUI0B
METOJIOM TUTPOBAHHUS B
TEXHUYECKOH BOJIE;

— Onpenenenue KecTKOCTU
TEXHUYECKOH BOJIBI METOJIOM
TUTPOBAHUS.

15.02.16:
I[IK 3.4
IK.3.5
IIK.3.6
[IK.5.4
15.01.32:
[IK 3.4
15.01.35:
[K.1.1
[K.2.1
[IK.3.1
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Mopnyas / Paznea

Ne / Tema Pe3yabTar 00y4yeHnusi OueHo4YHbIE MEePONIPUSTHS OK

9.2.3 | XuMuueckui UccnenoBars cogepxkanne |1. Tect mo teme «Xumuueckuit |[OK 01 OK 02 OK 07
KOHTpPOJIb YTJIEKHUCIIOTO Ta3a B BO3AyXe|cocTaB aTMocdepHoro Bo3ayxa |[15.02.16:
KayecTBa BO3/yXa 1 BO3/yxa paboyeil 30HbI». 1K 3.4

2. ITpakTUKO-OPUEHTUPOBAHHBIC 11?182
3alaHHs Ha XUMUYECKHH aHaus | o'
COCTaBa BO3/yXa. 15.01.32:

3. JIabopatopHas paGoTta [IK 3.4
«Ornpenenenue coaepxKaHus 15.01.35:
YIJIEKUCIIOTO Ta3a B BO3AyXeE IK.1.1
MOMEILIEHUs IKCIIpecc- K.2.1
METOJIOM. IK.3.1

9.2.4 | Xumunueckuii Hccnenosats npoOsl 1. I[IpaxTuko-opuentuposanubsie |OK 01 OK 02 OK 07
aHaym3 mpood MAaTEpUAJIOB CTPOUTEIIBHO- |3aJaHUSI IO XUMHUYECKOMY 15.02.16:
MaTepHaoB peCTaBpaIMOHHOI aHaIM3y IPod MaTEepHaIOB 1IK'3.4
CTPOUTENIBHO- NESTENIbHOCTH U JU3aiiHa  [CTPOUTEIHHO-PECTaBPAIIMOHHOMN TIK.3.5
pecTaBpaluOHHON NeSTeNbHOCTH U Au3aiiHa. g§§2
JIEATeTLHOCTH 1 2. JJaboparopnas padoTa (Ha 15.01.32:
J3aiiHa BBIOOD): [IK 3.4

— N3roroBieHne Kpacok 15.01.35:
(ToxGop MUTMEHTOB U IK.1.1
CBS3BIBAIOIIUX BEIIECTB); [IK.2.1

— HccnenoBanue CBOMCTB [K.3.1
BSDKYIIIUX BEIIECTB Ha MPUMEpPE

THrca.

9.2.5 |UccnenoBanue Hccnenosats xuMuueckuil | Y4eOHO-HUCCIIEA0BATEIbCKUH OK 01 OK 02 OK 04
00BEKTOB COCTaB 0OBEKTOB MIPOEKT B 00J1aCTH OK 07
TeXHOChEeph TeXHOC(ephl Ha MPUMEpE  |UCCIeI0BaHUs O0BEKTOB 15.02.16:

TEXHUYECKOH BOJIBI U TeXHOC(hEPHI. 1IK'3.4
MaTepuaioB CTPOUTENbHO- |B0o3MOXHBIE TEMBI IPOEKTOB: TIK.3.5
pecTaBpalliOHHON 1. KonTposab kauecTBa gigg
JESATSIIbHOCTH | JU3aifHa  [TEXHUYECKOW BOJIBI Pa3HBIX 15.01.32:
BHJIOB B COOTBETCTBHH C K 3.4
metoaukamu mo I'OCT. 15.01.35:
2. Co3nanue 1eKOpPaTUBHON [IK.1.1
IITYKaTypKH. HK.2.1
IK.3.1

3. IIurMeHTHI B U3ACIUSIX U3
CTEKJIA.

4. UccnenoBanue
pa3pylIaIIEro JelCTBUS BOIbI
Ha CTpOI/ITeHBHBIe MaTepI/IaJ'II)I.
5. OneHka coCcTOSTHUS BO3/IyXa

55




Moayas / Paznen

/ Tema Pe3yabTar 00y4yeHnusi OueHo4YHbIE MEePONIPUSTHS OK
M

pabodeii 30HbI CIIeUATICTA
(TeXHOJIOTa, CTPOUTEIS | T.IL., C
ydeToM 00J1acTu
npodecCuoHaIbHON
JeSITEIbPHOCTH) B COOTBETCTBUU
C HOPMATHBHBIMU
JIOKyMEHTaMH.

5. KPUTEPUU OLIEHOK
Hcxoas 3 moCcTaBICHHOM 11eJId M BO3PACTHBIX BO3MOKHOCTEH CTYIEHTOB, HEOOXOIUMO YUUTHIBATD:
- TPaBUJIBHOCTb M OCO3HAHHOCTH HU3JIOKEHUS COJAEP)KAHUSA, MOJ HOTY PACKPBITHS MOHSTUNA, TOUHOCTD
yrnoTpeOIeHus] HAyYHbIX TEPMHUHOB;
- creneHb chOPMUPOBAHHOCTH UHTEIIEKTYAIbHBIX U O0IIeYy4eOHBIX YMEHU:
- CAMOCTOSITEIILHOCTh OTBETA;
- pEYeBYIO TPAMOTHOCTH U JIOTHYECKYIO TTOCIICIOBATEIIBHOCTh OTBETA.
OtmeTka «5»:
- TIOJTHO PACKPBITO COJIepKaHUe MaTepraia B 00beMe MporpaMMbl U yIeOHHKa,
- YETKO U MPaBUJIBHO JAaHbI OMPEIeTICHHS U PACKPBITO CO/IepP KaHNE TTOHSITHIA,
- BEpHO, UCIOJIb30BAHbI HAYYHbIE TEPMUHBL;
- JUTsl TOKa3aTeIbCTBa MCIIOIb30BaHbl PA3IMYHbIE YMEHUS, BbI BOBI U3 HAOIOIEHUH U ONIBITOB;
- OTBET CAMOCTOSITETbHBIN, UCTIOB30BaHbI paHee MPUOOPETEHHBIE 3HAHMUS.
OtmeTka «é4»:
- PacCKpBITO OCHOBHOE COJIEp)KaHUE MaTepHalia;
- B OCHOBHOM TIPABHJILHO JIAaHBI OTIPE/ICIICHUS TTOHSITHIA U UCTIOJh30BaHbI HAYYHBIC TCPMHUHEI;
- OTBET CaMOCTOSITEIIbHBIN;
- ONpeNeNeHUs TOHSATHIA HETOJIHbIe, IOMYIIEHb HE3HAUWTENbHBIE HAPYIIEHHUS TOCIEeI0BATEIILHOCTH
U3NIOKEHUs, HEOONbIINe HETOYHOCTU MpPH HKCIOJIH30BAHUM HAYYHBIX TEPMUHOB WJIM B BBIBOAAX U
0000IIIeHNAX U3 HAOIIOAEHHI U OIBITOB.
OTMeTKa «3»:
- YCBOEHO OCHOBHOE COJIepKaHHWE y4eOHOro Marepualia, HO H3II0KEHO (GparMeHTapHO, HE BCerAa
MTOCIE0BATEILHO;
- OTIpeJICeIICHHS IOHATHI HEOCTATOYHO YETKHUE;

56



- HE WCIOJL30BaHbI B KaUYeCTBE JOKa3aTEIbCTBA BBHIBOALI U 000OIIEHUS M3 HAONIOJECHUNA H OIBITOB HIIH
JIOTTYIIIEHBI OIIMOKY MPHU UX U3T0KCHUH:

- TOTYIICHBI OIMUOKU M HETOYHOCTH B UCIIOJIb30BAHUN HAYYHOW TEPMHUHOJIOTHH, OTIPECIICHUH TIOHATHH.
OTMeTKa «2»:

- OCHOBHOE@ COJIepKaHue Y4eOHOTro MaTepraia He PacKphITO:

- HE JIaHBI OTBETHI HA BCIIOMOTATEIILHBIE BOTIPOCHI YUUTEIS;

- IOMYIIIEHBI TPYObIe OMMOKYU B OMPEIEIICHUH TIOHSITHI, PU UCIIOJIb30BAHUN TEPMHUHOJIOTHH.

OtMmeTKa «1»:

- OTBET Ha BOIIPOC HE JIaH.

KPUTEPUM OLIEHKU ITMCBbMEHHBIX PABOT

OTMeTKa «5»:

- OTBET IOJIHBIA U MPAaBUIIBHBIN, BO3MOKHA HECYIIIECTBEHHAs OIITNOKA

OtMmeTKa «4»:

- OTBET HETOJIHBIN WK JOMYIIEHO He 0oJee 2-X HEeCYIECTBEHHBIX OLINOOK.

OtMmeTKa «3»:

- paboTa BBHINIOJHEHA HE MEHEEe YeM Ha IOJIOBUHY, JOMYIIEHA OJIHA CYIIECTBEHHAs OIIMOKA U MPU ITOM
JIBE-TPU HECYIIIECTBCHHbIE

OTMeTKa «2»:

- paboTa BBINOJIHEHA MEHBIIIE, YeM Ha MOJOBUHY WUJIU COJIEPKUT HECKOIBKO CYIIECTBEHHBIX OLINOOK

KPUTEPUU OLIEHKU BBITTOJIHEHU S TIPAKTUYECKNX PABOT

Ouenka "5" ctaBUTCS, €CIIU CTYJIEHT:

1. mpaBUIIbHO OMPEIEIHII 1IeJIb OTIbITA;

2. BBIOJTHWI paboTy B MOJIHOM 00beMe ¢ COOMI0ACHHEM He0OX0IMMOM MOCIIeI0BAaTEIbHOCTH TPOBEICHUS
OTIBITOB U U3MEPEHUI;

3. caMOCTOATENHHO M PAIlMOHATBHO BBIOpA U MOATOTOBUI ISl OMbITAa HEOOX0MMOE 000pyIOBaHUE, BCE
OTIBITHI TIPOBEJ B YCJIOBHSX W PEKUMAX, OOECHEUYMBAIOIIUX TOJYy4YEHUE DPE3YJbTaTOB U BBIBOJIOB C
HauOOJIbIIIEH TOYHOCTBIO;

4. Hay4YHO TpaMOTHO, JIOTUYHO ONHUCAT HAOMIOJACHHS W CPOPMYIHMpPOBad BBIBOJALI M3 OmbITa. B
MIPEICTABICHHOM OTYETE MPABWJIBHO M aKKypaTHO BBIMOJIHWII BCE 3aMUCH, TaOIUIIbI, pUCYHKU, YEPTEKH,
rpaduKy, BEIYUCICHUS U CIIENal BBIBOBL;

5. IPaBUJIBLHO BBIMTOJIHUI aHATN3 TIOTPEITHOCTEH.

6. TIPOSIBIISIET OPTaHU3AIIMOHHO-TPYIOBbIE YMEHHUS (TIOAIEPKUBAET YUCTOTY pabO4Yero Mecta M MOpsa0K
Ha CTOJIe, PKOHOMHO HCIIOJIb3yeT PACXOIHbIE MaTEPUAIbI).

7. SKCHEPUMEHT OCYIIECTBISIET MO IUIaHY C Y4YE€TOM TEXHHMKH O€30MacHOCTH W TpaBWiI paboThl ¢
MaTepuaiaMu ¥ 000pyI0BaHUEM.

Onenka "4" cTaBUTCS, €CJIA CTYICHT BBITOJIHUII TpeOOBaHUs K orieHke "5" Ho:

1. OIIBIT MPOBOAMII B YCIIOBHSIX, HE 00€CTIEUNBAIOIINX JOCTATOYHOW TOYHOCTH U3MEPCHUIA;

2. uiu OBLIO IOMYIIEHO JABA-TPH HEJIOUETA;

3. unu He 6osee 0JJHON HEerpyOoii OMMOKN U OTHOTO HEI0YeTa.

4. UM DKCTIEPUMEHT MPOBE/ICH HE TIOJTHOCTHIO;

5. WM B OMMCAaHUU HAOIIO/IEHUH U3 OIBITAa JOMYCTHII HETOYHOCTH, BBIBOJIBI CAETAN HEMOIHBIE.

Ouenka "3" craBuTCS, €CJIM CTYJICHT:
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1. mpaBWIBHO OMNpeAeNus LeJb OIbITa: pabOTy BBIMOJHSAET NPABHJIBHO HE MEHEE YeM HaIlOJOBHHY,
OJIHaKO 00BEM BBHITIOJTHEHHON YaCcTH TAKOB, YTO TIO3BOJISET MOMYYUTh IPABIIIBLHBIC PE3YIIbTAThI U BHIBOIBI
M0 OCHOBHBIM, MPUHIIUITHAIEHO BaXKHBIM 331a4aM paOOTHI:

2. wnu noadop obopynoBaHUsA, OOBEKTOB, MATEPUAIOB, a TAaKXKe pabOTHl MO HAdaly OMBITA MPOBEN C
MOMOIIBIO YUUTEISI; WIH B XOJE MPOBEACHUS OIBITa U H3MEPEHUN OBLIN AOMYIIECHBI OIMIMOKH B OMIMCAHUN
HaO0IeHuH, POPMYIHUPOBAHUU BBIBOJIOB:

3. OIBIT MPOBOJMJICS B HEPAIIMOHAIBHBIX YCIOBHSX, UTO MPUBEJIO K MOITYYCHHUIO PE3YIbTAaTOB C OOJIbIIEH
MOTPEIIHOCThIO: WM B OTYETE ObUIM TOMYIIEHBI B O0IIEH CI0KHOCTH He Oosiee IBYX OMIMOOK (B 3amHCsIX
€IMHMUII, U3MEPEHUSX, B BBIUUCICHUX, TpaduKax, TabauIax, cxemax, aHajiu3e MorpeHocTed U T.1.) He
MPUHIMITAATBHOTO JJIs JaHHOH paboThI XapakTepa, HO TOBIHUSBIINX HA PE3YJIbTAT BBHIMOTHCHHUS, WIH HE
BBITIOJIHEH COBCEM WJIM BBINOJIHEH HEBEPHO aHAJIM3 MOTPEIIHOCTEH;

4. nomyckaeT rpyOyr0 ommOKy B XOJ€ JKCIEpUMEHTa (B OOBSICHEHWH, B OdopMieHHH paboOThl, B
COOJIFOJICHUH TIPaBHJI TEXHUKU OE30MacCHOCTH MpH paboTe ¢ MaTepualiaMd U 00OpYZOBaHUEM), KOTOpPas
UCIIPABIISETCS M0 TPeOOBAHUIO IIPEOAaBaTesl.

Ouenka "2" craBUTCS, €CIIN CTY/ICHT:

1. He ompenenui CaMOCTOSITENIbHO IIEJIb OMBITA; BBIMOJHUI PabOTy HE MOJHOCTHIO, HE MOATOTOBMII
HY>KHOE 00OpynoBaHHME U O0BEM BBHIMOJHEHHOW YacTh pabOThl HE TMO3BOJSET CAeNaTh MPAaBHIbHBIX
BBIBO/IOB;

2. WJI¥ ONBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOTIOACHHS POU3BOIMINCH HETIPABUIIHHO;

3. wm B xoze pabOThl U B OTYETE OOHAPYXKHMIUCh B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUYCHHBIC B
TpeOOBaHUAX K OLICHKE «3»;

4. nomyckaer nBe (u Oosee) rpyOble OMMOKHA B XOJE IKCHEPUMEHTa, B OOBSICHEHUU, B O()OpMICHUU
paboThl, B COOJIO/ICHUU TIPABHII TEXHUKU O€30MacHOCTH MpU paboTe ¢ BellecTBaMU U 00OPYIOBaHUEM,
KOTOpBIE HE MOXKET 5. HCTIPABUTH JaXKe MO TPEOOBAHHIO MPEIO1aBaTENs.

Ouenka "1" craBUTCS, €CIIU CTYJIEHT:

1. MOMHOCTBIO HE CyMeNl HayaThb U O(POPMHUTH OIBIT, HE BBIMOJHIET padOTy; MOKAa3bIBAET OTCYTCTBUE
SKCTIEPUMEHTAIBHBIX YMEHHI; HE COOTIOa)T Ui TPpy0o Hapymian TpeGoBaHUs 0€30MMaCHOCTH Tpy/a.

KPUTEPMM OLUEHKUW TECTUPOBAHUA

Tect oLeHMBaeTCs CIEAYOMINUM 00pa3oM

Onenka «5» — 86-100% mpaBUIIBHBIX OTBETOB Ha BOIIPOCHI;
Onenka «4» — 71-85% npaBUIBHBIX OTBETOB HA BOIIPOCHI;

Onenka «3» — 51-70% npaBUIbHBIX OTBETOB Ha BOIIPOCHI;
Onenka «2» — 0-50% npaBHIIBHBIX OTBETOB Ha BOIPOCHI.
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IIpumepHbIe TeMbl pedepaToB (I0KJIAA0B), IPe3eHTALM,
HHAUBHIYAJBHBIX IPOEKTOB

* buoTeXHOI0rNA U reHHas HHKeHepus — TexHoaoruu XXI Beka.

* HaHoTexHOIOrMs Kak NPUOPUTETHOE HAIIPaBICHUE PA3BUTHS HAyKu W IIPOU3BOACTBA B Poccuiickoit
denepanuu.

* CoBpeMEHHbIE METO bl 00€33apakUBaHUS BOJBI.

* AJ10TpOnus METAIIJIOB.

* Xuznb u gesrenpHocts . M.Menneneena.

* «llepuoanueckomy 3aKoHy Oyayllee HE TPO3UT Pa3pyLICHUEM. .. »

* Cunre3 114-ro snementa — TpuyMd poCCHICKUX (PUIUKOB-SICPILIHKOB.

* 30Tomsl BOJOpOAA.

* lcnonb3oBaHue paiiOaKTUBHBIX U30TOIIOB B TEXHUYECKUX LEIISIX.

* PeHTreHOBCKOE N3JIydeHHUE U €r0 UCII0JIb30BAHNE B TEXHUKE U MEAMIIMHE.

* [ImazmMa — 4eTBepTOE COCTOSHUE BEILIECTBA.

* AMop(HbI€e BeIeCTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpyXarwlIled cpeapl OT XMMHMUYECKOTO 3arpsi3HeHus. KoianmuecTBEHHBIE XapaKTEpUCTUKU
3arpsi3HEHUs] OKPYKAIOILEH CPEJIbL.

* [Ipumenenue TBepaOro U razoodpazHoro okcuaa yriaeposaa (IV).

* 3amuTa 030HOBOI'O 3KPaHa OT XUMHYECKOI'0 3arpsi3HEHUSL.

* I'pybomucmepcHble CHCTEMBI, HX KIACCU(PHUKAIMS W HCIOJb30BaHHE B MPO(ecCHOHAIbHOMN
JESATEIIBHOCTH.

* Kocmernueckue renu.

* [IpumeHeHue cycrieH3uil 1 SMYJIbCUI B CTPOUTEIILCTBE.

* MuHepaJbl ¥ TOpHbIE TOPO/Ibl KAK OCHOBA JTUTOC(EPHI.

* PactBOpsI BOKpYr Hac. Tumsl pacTBOpoOB.

* Boja xak peareHT U cpesa Uik XMMUYECKOro Ipolecca.

* )Kuznp u gesrenpsHocTh C.AppeHnyca.

* Bkian oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUU IEKTPOIUTUUECKOM TUCCOLMALINN.

* YcrpaHeHHe KEeCTKOCTH BOJIbI Ha TPOMBIIIJICHHBIX MPEANPUATHSAX.

* CepHast KMCII0Ta — «XJ1€0 XUMHUYECKOM MPOMBILIIIEHHOCTH.

* Mcnonb3oBaHre MUHEPATIBHBIX KMCIOT HAa MPEANPUATHIX Pa3IMUYHOTO MPOPUIIS.

* OKCH/IBI M COJIM KaK CTPOUTEIbHBIE MAaTEPHAJIBI.

* Ucropus rumnca.

* [ToBapeHHast coJlb KaK XUMHUYECKOE ChIPbE.

* MHoronukuii kapOoHAT KaJublus: B IPUPOJIE, B MPOMBILIUIEHHOCTH, B OBITY.

* Peakiuu ropeHusi Ha MpoOU3BOJICTBE U B OBITY.

* BupryanbHoe MoeTMpOBaHNE XUMHUYECKHUX IIPOIECCOB.

* DJIEKTPOJIN3 PACTBOPOB JJIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIUIaBOB IEKTPOJIUTOB.

* [IpakTHueckoe MpUMEHEHUE IEKTPOIIn3a: pahUHUPOBAHNE, TAIbBAHOIIACTHUKA, TaTbBAHOCTETHSL.

* Mcropus nosydeHus U Npou3BOJCTBA AIFOMUHUS.

* DJIEKTPOJIUTUYECKOE MTOJTyuyeHre U paUHUPOBAHUE MEIH.

* Xuznp u nesrenpHOCTh I [[9BH.
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* Ponp MeTaUIOB B HCTOPUM YEJIOBEUECKOM UMBWIM3AIMU. MCTOpUS OTEUYECTBEHHOW YEpHOH
MeTtamutypruv. COBpeMEHHOE METaUTyprHueCKO€e MPOU3BOJICTBO.

* McTopusi OTEUECTBEHHOW LIBETHOM METAJUTypruu. Pojib METAIOB M CIJIABOB B HAYYHO-TEXHUYECKOM
nporpecce.

* Koppo3ust MeTajijioB ¥ CI0COOBI 3aIIUTHI OT KOPPO3UH.

* lnepTHBIE WM OJarOpOIHBIE Ta3hbl.

* Posxaromiye com — rajioreHsl.

* cTopust IBEICKOM CITUYKH.

* lcTopusi BOSHUKHOBEHHMS U Pa3BUTHS OPraHUYECKON XUMUHU.

* XKXusnb u gearensHocts A.M.bytiieposa.

* Butaiimsm u €ero kpax.

* PoJib 0TE€UECTBEHHBIX YUEHBIX B CTAHOBJIICHUH U PA3BUTHUH MUPOBOW OPTraHUYECKON XUMUHU.

* CoBpeMEeHHBIE MPEICTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

* DKOJIOTUYECKHE ACTIEKThI UCIIOJIb30BAHMS YIJIEBOIOPOJIHOTO ChIPbS.

* DKOHOMMYECKHE aCHEKThl MEXKIYHAPOAHOTO COTPYAHHMYECTBA MO MCIOJb30BAHUIO YIJIEBOJOPOJHOTO
CBIPbSI.

* McTopust OTKPBITHS B pa3pabOTKH Ta30BbIX U HE(PTIHBIX MECTOPOXKACHHH B Poccuiickoit denepanum.

* X¥MHSI YTIICBOIOPOIHOTO CHIPBSI M MOsI OyayIasi mpodeccus.

* YTIIeBOAOPOAHOE TOIUIMBO, €TI0 BUAbl U HA3HAUYCHUE.

* CHHTETUYECKHE KayudyKH: UCTOPHS, MHOTOOOpa3He U MEepPCIeKTUBBI.

* Pe3MHOTEXHNYECKOE IPOU3BOJICTBO U €0 POJIb B HAYYHO-TEXHUYECKOM MPOrPECCE.

* CBapo4HOE TPOU3BOJCTBO U POJIb XUMUHU YTIIEBOJOPOAOB B HEM.

* HedTh 1 ee TpaHCTIOPTUPOBKA.
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