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PABOQYASA IIPOTPAMMA
YueOHoro npeaMera

00.7 «Xumus»

(EcTecTBEHHO- HAYYHbIH npoduiis)

CrennaJbHOCTh:

35.02.05 «ArpoHoMuA»
36.02.01 «Betepunapus»
36.02.01 «3ooTexHua»

35.02.15 «Kunomorusy

2023 rog



[Tporpamma yuebHoro rnpeimera «Xumusy» pa3paboTaHa Ha OCHOBE peKoMeH1auHi
MO OpraHu3aluy MoJy4eHus CPEAHETO obLlero 06pazoBaHis B Peae/ax 0CBOCHHS
obpazoBaTellbHbIX POIPaMM CpEJIHEro NpodeCcCHOHANBHOTO obpazoBaHus Ha Oaze
OCHOBHOTO 001Ero 00pazoBaHus ¢ y4eTOM TpeboBannit GenepanbHbIX
rocy1apCTBEHHbBIX 00pa3oBaTesIbHBIX craHaapToB U nonyl-laeMoﬁ HpO([)ECCMH WIn
CHelHaTbHOCTH CPEIHero mpodeccronanbioro 06pa3zoBaHus AJIs CTIeHaTLHOCTEH

TeXHUUECKOro npoQuns:

36.02.01 «BerepuHapus»

36.02.02 «300TeXHUA

35.02.05 « ArpoHomusi»

35.02.15 «Kunonorus»

PaccMoTpeHa U 0j00peHa Ha 3ace/laHuy LMKJIOBOM KOMHCCUM

[MpoTokon Ne 7 or « O » e pfpevia 2023 T

: 4 g
[Mpe/ice/iarenb LUKIOBOH KOMUCCHH Crepnsirosa- Cosunosa H.B. f%
[Tportokon Ne  oT « » ‘ 2024 r.

[ Ipencenaresb HUKIOBOH KOMUCCHH

PHCCMOT[I)QHH H onoﬁpeﬁa Ha 3acefaHuu METOIUYECKOTrO COBETa

Tporoxos Ne 7 or «13» mapra 2023 ron

Mertoauct Apmusorosa Mnona BragumuposHa M/
[TpoTtokom Ne OT«___ » ;' 2024 .
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3avecTTe b AMpeKTopa 1o yueOHo# padoTe
«23» mapra 2023 1 [apGonckas Mapuna BUKTopoBHa

« 2024 r. /Tapbosckas M.B

PaccmoTpera i 0100pCHa Ha 3aCeldl¥H NEJarornicckoro coseTa
MMporokon Ne148 ot «21» mapra 2023 r.

[Mporokos Ne  or« __ » . 2024,




COLEPYAHMWE

1. O6an xapaKkTepucTiKa npuMepHoii paboyeil nporpamMmbl

06111006pa30BaATENLHOM AUCUUMANHB KXUMUAD +eveerereeeeresreeseessssssssnssemssnses s e b
2. CrpyxTypa 1 copepranue o61eobpasoBatensHoi AUCUUTAUHE «XUMUAY ... .....11
3. Yciioeua peanusauuu nporpammsl 061eo6pazoBatensHOM QUCLUUIANHD ...... ... ey |

4. Ko1Tponk v oueHKa pesynsTatos 0CBOEHUA 061ue06pa3oBaTeNnbHON AUCLIAT S HEL... 22



i O06mag XapaKTepuCTHKA HPAMepHOoil paboueii nporpaMmBbl
o6meolGpazoBaTe bHOM A CUMNIAHDI «X MU

1.1. MecTo MECLHMIUTHHS! B CTPYKTYPE OCHOBHOH MPO(eCcCHOHATBHOR 00pazoBaTei-HOH
IpOTpaMMBbI

O6meobpasopaTenpHasL TUCIUIINHA «Xumusay apiigercs o0a3areIbHOA YacTho
061e06pa30BATENBHOTO LEKTA 06pa3oBaTeIbHOY NPOTPaMMEI B cootetcTBi ¢ QI'OC
CIIC mo mpodeccuu/crenuanbHOCTH 35.02.05 Arponomus, 35.02.15 Knsonorus, 36.02.01
Berepunapus, 36.02.02 300TexEu.

1.2. I{em B MAAHApPYEMbIe Pe3y/IbTATH! OCBOCHHS JHCHHILIHHEL
1.2.1. Henu ¥ 3ana4y JUCHUTITHHBL

dopmupoBaHHE Y CTYAEHTOB XUMAEECKOH COCTABIISIIONIEH eCTECTBEHHO-HAyYHOH
Kap'r AHBI MHpa KaK OCHOBBEI HPHHHTHH PGU_’ECHHI’I B JXKU3HSHHEIX 1 HpOHBBO,I{CTBCHH’E:IX
CHTYAI[USIX, OTBETCTBEHHOTO IIOBEICHAS B IIPAPOAHOH cpee.

Bagady JUCITATUIMHEL:

1) chopMHpOBaTE MOHUMAHUE 3aKOHOMEPHOCTEH TPOTEKAHHA XMMHICCEHX
IPOLECCOB W SIBICHMM B OKpYXKaiomeH CPene, HNEeToCTHON HAYYHOH KapTEHBI 1MApPd,
B3AMVIOCBS3H ¥ B3aMMO3aBHCYMOCTH €CTECTBEHHEIX HAYK;

2) pa3BUTh YMEHHS NpPOBOMUTH DACYETHl IO XHMHIECKHM dopvynen ¥
ypaBHEHAAM XHMEUCCKHX DEaxumif, I[UIAHWPOBATE ¥ MHTEPNPETHPOBATH [e3YITET !
XHAMHYESCKHAX SKCICPHMEHTOB,

3) cOpMHUpOBATE HABLIKK TNPOBENEHHS XHMHYECKMX IKCHCPHMEHTATBIBIX
WCCIeNOBaEME ¢ coOojeHmEM NpaBmn Oe3omacHOro OOpameHHs C BEICCTBAMK F
71ab0paTopERIM 000pYIOBAHEEM;

4) Pa3BUTh YMEHHS aHAIH3UPOBATE, OLCHUBATE, IPOBEPATH HA MOCTOBEPHOCTS
06061maTs HHGOPMALIKI0 XEMUYECKOTO XapaKTepa U3 PasIuHbIX HCTOTHHKOB;

5) ctopMEpOBaTE YMEHHS [POTHO3KPOBATE HOCIIETCTBHA CBOEH NEeATENBHOCTA ¥
XAMHYECKHX IIPUPOLHBIX, GEITOBEIX ¥ IIPOU3BOACTBEHHEIX POLECCOR;

6) chOpMHUPOBATH TIOHAMAHHE 3HATUMOCTH JOCTHKEHHH XUMHYECKCH HaYEll
TeXHONOTHIL [T PA3BHTHS COLUATEHOM I IPO3BOCTBEHHOH cep.

B pavkax nporpaMMsl y9eOHOM JHUCIHUIIIHHEL 06YUaI0NMMECS OCBAHBAIOTCS CICYIONIC
xomriererman OK 01; OK 02; OK 03; OK 04; OK 05; OK 06; OK 09
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3. YCNOBUS PEANIM3ALIMK NPOFPAMMbI OBLEQEPA30OBATEILHOM AUCLMNTY HBI

3.1. TpeboBanus K MUHUMANBbHOMY MarepuanbHO-TEXHHYECKOMY obecnedsH o

[nA  peanusauuu nporpammel AUCLMNAMHE DOMKHB  GbiTh npeycrMoTPeHH
CNEQyoimMe cneumanbHbie noMeweHna: y4yebHblil KabUHET xumuu u/vnm yHaedHon
XMMUYecKoi nabopaTopuin.

Obopynosanue yuebHoro kabuuera (WarnsgHsie nocobus): Habopwl
IWAPOCTEPKHEBLIX MOAeNel MONEKYN, MOAENN KPUCTANAMYECKNX DPELeTOK, KOATeKLMM
NPOCTHIX M CNOKHBIX BEUWECTB U/UNN KONNEKLIUM NONUMEPOB; KOANEKLMA FOPHBIX NADOJ
v MuHepanos, Tabauua Meupeneesa, yyebHbie dunsmsi, ungposbie obpa3soBaranskble
pecypctl.

Texuuyeckwe  cpegcrsa  o6yyenus: KOMMbIOTED € YCTPOACTBAMM
BOCNPON3BEACHUS 3BYKA, NDUHTED, MYNLTUMEMA-NPORKTOP C 3KPRHOM, Myl>TUME/ M tHa
AOCKa, yKa3Ka-npe3eHTep ana npesexTauuii,

OGopypoBauue naGoparopuu u paGounx mect naboparopuu: MENIVIKK,
NUNETKW-KaNeNbHULbI, TepMOMETPH, MWUKDOCKON, AYNb, NpPEAMETHbIE U NOKPOBKbIA
(Tekna, NnaHWeTsl Ans KanefbHbIX peakuuit, GpunsTpoBanbHas Gymara, NPOM LI 3aKH,
CTEKNAHHBIE NPOGUPKY, peauHoBsie npobKy, hoHapuky, Habop peakTUBOB, CTeIUIAHKbIa
Nanoyky, WTaTBL Ang NPOGUPOK; MEPHBIE LUANHADL, BOPOHKU CTEKNAHF ble, BOPI KM
ACAUTENbHBIE UMNuHppuyeckue (50-100 mn), CTynKu C necTukom, hapdoposbie yatiky,
NUHUETH, QUALTPL GymaxHble, BaTa, Mapns, 4acoete CTeKna, ANCKTPONNUTKH,
1abopaTopHbIe WTATUBL, CIUPTOBbIE ropenky, cnudky, npubop pns noayyeHvs razos
(unm npobupka c rasooreogHoil Tpy6roit), nepwarenn gns npo6MpOK, CKAR4W 1A
XPaHEHUA PeaKTUBOB, Pa3faTOYHLIE JIOTKU; XMMUYECKUE CTAKAHBI (50, 100 u 200 mn);
lnareni; NUHUETH; TUreNibHbIE WUNLL!; CeKYHAOMEpbI (Taitmepst), mepHble npoBupxy (Ha
10-20 mn) u mepHule Kon6bl (25, 50, 100 1 200 M), BoAsHaa Gaus (uam Tepwoctar),
(TEKNAHHbIE NANOYKK; KOHMYECKUE Konbkl 1as THTPoBaHua (50 u 100 MJT); MHAMKA OPEble
NONOCKW Ans onpepeneHns pH u CTaHAapTHan MHAMKATOPHAR WKana; YHUBEPCANLHBI
VHAUKATOP; nuneTku Ha 1, 10, 50 mn (nau Ao3aropel Ha 1, 5 u 10 mn), Gopetiu gaa
TUTPOBAHUA, MeAuUMHCKMe wnpuusl Ha 100-150 wp, nabopatopHbie  u/uan
dHanuTideckve secsl, pH-metpel, cywmnnsHsiil wxad, u ap. nabopatopoe oBopypceanie.

3.2. Uudopmaymonnoe obecneyenune peanusaimuu NporpamMmbl

1. [Dna peanusaumn nporpammel  GUBANOTEUHDI (oHp obpazosaransHoil
CpraHusauum AOMKEH WMMeTb feyatHsie W/WAn 3NEKTPOHHbe 06pasoBarenbHbE W
VHOPMALMOHHBIE PECYpChl, PeKOMEHA0BAHHbIE /1A UCTIONL30BAHUA B 06PAI0BATEN - OM

npouecce, He cTaplie 5 net ¢ MOMEHTA U3JaHus.
2. PexomeHayembie neyatHble U3naHus no peanusauunu obweobpazosaransron

DMCUMINANHLL  MPEACTaBAEHbl B METOAMYECHMX PEKOMEHAAUMAX NO  Oprad43aLnm
oByyeHus.
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4. KOHTPONb W OLLEHKA PE3YNIbTATOB OCBOEHUSA OBHLEOISPMOBATEIHDHOI?J
NUCLKIKHGI

KOHTDO/Ib 1 OLEHKA pe3ynbTaTos 00y4eHUs OCYLECTBAAETCA npenofasaraném B
NpPOLECce NPOBEACHUSA NPAKTUUECKMUX 3EHATUN U nabopaTopHbix paboT, TeCTAPOBAHUS, d

TAKKE

BblNO/IHEHUA

o6yyaloLMMuca

MHAUBUAYaNbHbBIX

3afaHunii,  Mpo2KIos,

WccnefoBaHuii. PesynbTatbi 00yueHns ONPEAenaioT, 4To obyuaiowueca ACIKHLI 3HETE,
HOHUMATb ¥ AEMOHCTPUPOBATh NO 3aBEPIWEHUM N3YHEHNA AUCUNNANHDI.

[lna hopMUpOBAHUSA, KOHTPONA U OLUEHKH pe3ynbTaToB OCBOEHUA VuehHOM
[UCLMIJIMHBE UCNONB3YETCA CUCTEME OLIEHOUHBIX MEPOTPUATH i, npeacrasasiowan coboil
KOMNAGKC YYeBHbiX MEeponpuATWi, COrNACOBaHHbIX C. pesynbraraMy obyuaxus U
cchopMyIMpoBaHHbIX ¢ yuetom ®rOC COO0 (npepgmeTHbie pesynbTaTthl No OUCLUNNIHE) U

©roc Cro.

e | OK/NK

Mopayns/Pa3gen/Tema

Pesynurar oby4yeHus

Twnbl OLEHOUHBIX MERONPUATHI

1.1 el

I | OcHoBHoe copepmanne

Paspen 1. OcHosb!
CTPOEHUs BellecTBa

CrpoeHue atomoB
XMMUYECKNX 31EMEHTOB
W NPUPORA XUMUYECKON
CBA3K

®opmynuposath Gasosble
FIOHATUSA W 3aKOHE! XUMWK

CocraBnsaTb XMMUYECKHE
hOopMyNLl COBNIUHEHW] B
COOTBETCTBUMU CO CTENeHbIo
OKUCNEHUA XMMUYECKNX
3/IEMEHTOB, UCXOAA 13
B2NEHTHOCTU ¢
3NEKTPOOTPULATENBHOCTH

1. Tect «CTpoeHue atoMoB
XMMUYECKUX INEMEHTOB M NPUPOAA
XUMUYECKON CBAZNUY

2. 3apauM Ha cocTaBIeHNe
XUMUYECKUX POPMYSI A3y XaTOMHBIX
coeuHeHnii (OKCUAIE, Cy/IbOUA0B,
FUAPUAOB U T.11.).

3. 3apaHuA Ha UCnoJ L3¢ 3dHne
XUMUUYECKON CUMBONIMKKN U
Ha3BaHW COELMHEHWA N0
HOMEHKNAType MEMLYHaPOLHOro
€O103a TEOPETV YECKOT
NPUKNALHOW XIMIAK 1
TPUBMaNbHbIX HAZBAHNA 17151
COCTaBNEHNA XUMMYeCkux fopmyn
NIBYXaTOMHbIX COEAU4aH I
(oKcUpOB, CyNE(QUICB, Mj3DUL0B U
T.M.) ¥ APYrUX HEoptak ¥ 4ECKUX
coeflMHEHUI 0T AeNbHLIX K1aCcCoB
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0K 01
0K 02

1.2

1abnauua 4.U.
MeHpeneesa

MepuoauyecKkunii 3aKoH 1

XapakTepnsosathb
XUMKYECKUE INEMEHTI B
COOTBETCTBUM C UX
flonoXeHueMm B
nepuoAUYEcKoil cucTeme
XMMWYECKUX DNIEMEHTOB

1. Tect «Merar nuyeckme /
HeMeTanuyecime CeoiNCTBa,
3NIeKTPOOTPULATENBHOCTS |
CPOACTBO K MIEKTPOHY XHMHUHECKNX
3IeMEHTOB B COOTBETCTENE C UX
3/1eKTPOHHBIM CTRpOEH /M U

0K/ TIK

Moaynb/Paspen/Tema

Paspen 2. Xumnueckue
peakuuu

Peaynbrar obyuenus

O.W. MeHpeneesa

XapakTepu30BaTh TUMbI
XUMUYECKUX peaKuuin

Tynbl OLUEHOUHBIX M2POnpUATHI

NO/OIKEHNEM B NEPUOIKHECKON
CHCTEME XUMUUECKUX INEMEHTOB
[1.1. Menpeneesa».

2. MpakTnyeckne 3ajaivi Ha
yCTaHOBAEHWE CBA3NK MEMHAY
CTPOEHUEM aTCMOB XUMU4ECKUX
3NEeMEHTOB U N2PUOAKHECKIM
U3MEHEHMEM C3OMCTS XMV HHECKNX
3NEMEHTOB U X COE/{MHEHNIA B
COOTBETCTBMM ¢ NONOKEHIEM
MepnogU4EecKei cucTeMe.

3. [paKTMKO-0DNEHTUC3AHKBIE
TeopeTUYecKue 3aaHYA Ha
xapamepmaumo KU AU LM
anemeHToB: «Metamivueckue /
HeMeTanauyecKue CBONCTBa,
3NEKTPOOTPULATENBHOCT U
CPOSACTBO K INEKTPOHY XHMUUYECKUX
3/1eMEHTOB B COQTBET(TEAE C UX
3NEKTPOHHBIM CTPOHUZM U
MONOWEHMEM B EpUOIU4ECKON
cUCTEME XUMUUECKUNX INEMEHTOB
[.1. Menpeneesay

KontponbHas pabora
«CTpoeHue BeL,ecTez 1
XUMUYECKMe peakiui»
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2.1 0K 01 Tunbi xumMuyeckux CocraensTe peakuuu 1. 3aaum Ha cacTagaa4ye
OK 04 peakuuit COEAHNHENNA, PA3NOKEHNS, |YPaBHEHNII peaKLiii:
obmeHa, 3amelleHus, — COGAMHEHUA, 3aMeLEH S,
OKMCNUTENBHO- pasnoxeHus, cbmena;
BOCCTaHOBUTENBbHbIS — CKUCnuTenst o0~
peaxuuu BOCCTaHOBUTEJIbHbLIX [ &€& M C
NCNONb30BAHU M METOA:
3NeKTPOHHOro Ganarca,
2. 3alaum Ha pacyer Maccsl
BEWECTEA MK 00bEN:
F3a30B N0 U3BECTHOMY KOMYECTBY
BElecTsa, Macze Ui obsémy
OAHOTO U3 YYaCTRYIOW W,
Peaxuum BelecTs; pac4iThi
Macchl (06bEMa, Kon4 12Tz
BEIECTBA) NPCLYHTOER peanyuu,
€Cnv oflHo 13 BEUIeCTE nveeT
e | OK/NK | Mopyns/ Paspen/Tema Pesynbrar o6yyetina Tvnbl oueHOUHBIX M2panpuaTHi
npuMecu
2.2 InekTponuTHYeckas Cocrasnats ypaBHeHwﬂ 1. 3apanuA Ha coctasisHua
ANCCOLMALINR U UOHHBIN | XMMMYECKMX peaKLum MOJEKYAAPHBIX U UOHH X peaKyuii
obmeH UOHHOro o6MeHa ¢ C y4acTUeM KUCaoT, OCHOBAHUI U
yHacTuem HeopraHUYECKUX (CONeH, yCTaHOBNEHUS H3MeHEHMs
BElLeCTs KWCIOTHOCTM Cpeppl
2. llabopatoprza pador: "Tunsl
XUMUYECKUX peakiui”
3 Paszgen 3. Crpoenne u  |Wccneposars crpoenvie u |KoxTponbHas pabora
CBOIACTBa CBOiCTRA «CaoiicTBa HeoPraHnyecKux
HeopraHu4yeckux HeopraHW4ecKuX BelllecTs |BelecTs»
Belecrs
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i
3.1

3.2

OK 01
MnK..

0Ko01
CK 02
]

Knaccudukauus,
HOMEeHKNaTypa u
CTpoeHue
HEOPraHUYecKimx
BElLEeCTB

Puznko-xumMmuyeckue
CBOICTBa
HeopraH1yecKkux
BEWeCcTB

Knaccuduunposatb
HeopraHu4yeckue selijecrtea
B COOTBETCTBUM C UX
CTPOEHUEM

YcraHasnuars
32BUCUMOCTD PU3MKO-
XMMUYECKUX CBOICTB
HeopraHM4Yeckux BeLlecTs
OT CTPOEHUA aTOMOB U
MONEKYN, a TaKwe Tuna
KPUCTannU4yeCcKon peleTkm

1. Tect «HomeHknatypa n
Ha3BaHKe HeopraHUYeCcKm.
BELWECTB UCXOLS U3 U XNMHYECKOH
hopmynbl UAK coCTas 2K
XUMUYECKOW (POPMYIIE! K IHOAA U3
Hd3BaHWA BeleCTRa no
MEXAYHAPOJHOW HAKN TPHEAANEHON
HOMEeHKnaType».

2. 3apa4n Ha pacyeT MaCCoBON
AOAU (MACCHI) XAMULECKOID
3nemeHTa (coequHerys) B
monekyne (cmecu).

3. [TpakT1deckue 3a1aHKs no
Knaccu@UKALW ¥, HOME 4-1aType U
XMMUYECKUM (hOpMY.laii4
HeOpraHU4eCKX Bel4aCTE
pasanyHbIX KNACCOB.

4. [Ipaktudeckue 3a,1aHi s Ha
onpeaesieHune XUMUYe K
aKTUBHOCTYU BeWEeCTE 3
3aBUCUMOCTH ENSA XUNNHECKON
CBS3U W TUNA KPUCTENHHECKOI
peleTKu

1. Tect «0coberHOCTY XUMUYECKMX
CBOWCTB OKCHACB, KKCAOT.
OCHOBAHWIA, aM(OTEDH 513
TMAPOKCULOB VI CONEWN:.,

2. 3apaHug Ha cocTasneHma
YPasHEHUN XHMUYECKAX PEaKLMM ¢
YYACTUEM NPOCTBIX U CHORCHBLIX

OK/MK

Mopynb/Paspen/Tema

Pesynsrat 0By4yeHus

Tvnbl OUEHOYHBIX MEpOnPUATHI
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HEeopraHn4YecKnx BeLeCTE:
OKCWL0B METAJI0B, HEMETZNTI0B U
amMOTEPHBIX INEMEHTOE;
HeopraHW4ecKnx KUCroT,
OCHOBaHM M aMOT2DHLIX
MMAPOKCHA0B, HEOPTAHUUECKIX
conei, xapakTepu3yHoLux Mx
CBOMCTBA U CNOCOOL! HOAYUEHURA.
3. MpakTUKO-0OUEHTU C33HKbIE
TeOpeTUYECKUE 3aflaH A Ha
CBOMCTBA WU NOAYYEHNE
HeOpraHU4ecKux BeLacTE

1. MpaKkTMKO-0IUEHTU[C 3aHHBIE

“WNaeHTMUKALUS HEC PraHuYeCcKnX

COenMHEHWUN MO TPUEKANBHOK WAN
MEXYHAPOAHOW CUCTEMATUURCKOMA

opraHuyecKnx BelecTs oT3e/bHblX

3.3|0KO1 WpeHTudukauus Wcecneposath
0K 02 HeopraHu4yecKmx KaYeCTBEHHbLIE peakuuu  |33AaHUA MO COCTABNSHAK
OK 04 BEWECTB HEOPraHM4YeCKNX BEWECTB |XMMUYECKHUX peakumi ¢ yyactuem
HEeopraHu4ecKinx BelL:CTE,
HCNONb3YEMbIX ANA WX
WAGHTU(UKALIVIN.
2.JlabopaTopHaa pabui:
peuecTe”
% Paspen 4. Crpoenue u |MccnepoBars cTpoeHUe U KourponsHan pabore
CBOICTBA OpraHuyeckux |csoiicTea opranudeckux |«CrpoeHue u ceoiicTsa
BEWecTB BElecTB OpraHuYecKux BelecTes
4,1 | OKO1 Knaccudmrauus, Knaccuduunposarb 1. 3agaHuA Ha cocTas 1eHu1e
MK... CTPOeHME U OpraHMyYecKue BelecTsa B |Ha3BaHNil OpreHUYecknx
HOMeHKnarypa COOTBETCTBUU C UX
OpraHrM4YecKux selecTs |[CTPOEHHEM
HOMEHKNaType.
2. 3apaHusa Ha cocTas 12t
MOJTHBIX U COKPEWE@HH X
CTPYKTYPHbIX hopmyn
Knaccos.
3. 3agauu Ha onpepescHuE
npocreiiwen gopmysiti
0praHW4ecKoi MoNeKY Ibl, UCXOAA
13 3NeMeHTHOro cocTana (B %)
e | OK/NK | Moayns/Paspen/Tema Pesynbrar obyd4eHus

Tuinbl OUEHOYHBIX MEPONPUATUHN
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4,2 | 0K 01 CBoiCTBA OPraHNYeCcKux
OK 02 coefuHeHN
OK 04
BK...
4,3 | OK 01 Wpentudurayms
OK 02 OpraHM4YecKux BelecTs,
0K 04 X 3HAYEHUE U1
MnK... npumeHeHmne B 66ITOBOK
M NPOU3BOJCTBEHHON
AeATeNbHOCTY YenoBeKka
5 Paspen 5.
Knuetnyeckue u
TEpMOLUHAMUYECKHE
3aKOHOMEPHOCTH
npoTeKaHus
XUMHYECKUX pearuuit
5 | OKo1 CKOpOCTb XUMUHYECKNX
CK 02 peakuuii. Xumuyeckoe
MK... paBHoBeCKE

YcTaHasnuBaTh
33BMCUMOCTb (PU3UKO-
XUMWYECKUX CBOUCTB
opraHuyecKkux BeLecTs ot
CTPOEHUA MONEKY

Wccneposathb
KaUeCTBEHHbIE PeaKUuu
OpraHnyeckux coefiuHeHui
oTAeNbHBIX KNaCCoB

XapaKkrepusogatb
BJIMAHME PA3ANYHBIX
(hakTopoB Ha paBHOBECHE
1 CKOPOCTH XUMUYECKUX
peaxuuii

Xapakrepu3oBaTh BAAHKE
KOHLeHTpaLuu
pearupyiowmux BeiecTs u
TeMneparypel Ha CKOpPOCTb
XMMUYECKIX peakLini
Xapakrepu3oBaTth BANAHKE
W3IMEHEHUS KOHLUEHTpaLkK
BeuecTs, peaktnn cpepbl U

1. 3aiaHuA Ha coCTasgH/e
ypaBHEHNA XUMUHeCKUX peaKLmi C
yuacTueMm opraHuyeckyx BelecTs
Ha OCHOBAHWUM KX COZTaBE 4
CTPOEHUA.

2. 3apaHuA Ha coCcTaB/SHNS
ypaBHEHNH XUMUAHECKIX peakuum,
MANIOCTPUPYIOLLNX XUIMAYECKAE
CBOMCTBA C YYETOM MEXAHN3MOB
NPOTEKAHUA BaHHbIX peasinil
reHeTU4eCKOM CBA3KU OpraHnyecKkX
BelLeCTB pasHLiX KNaccos.

3. PacyeTHble 3afa4yn no
ypasHeHUAM PRakLui ¢ yHacTUeM
OpraHuyecKnx BewecTs.

4. labopatopras padoTz
“TpeBpalieHuns OpraHiueckux
BelecTE Npy Harpeeaxum’

1.MpaKkTUKO-0pUEHTUROEAHHbIE
33/|aHUA NO COCTABNSHAD
XUMUYECKUX peaKLni ¢ yUacTueM
OpraHUyecKuX EeLIecTs, 8 T.4.
MCNONb3YEMBIX J1A VX
uaeHTMduKaukm B 65ty U
NPOMBbILIEHHOCTH.
2.JlabopatopHaa pabora:
“UaeHTuuKaLms O raHIMUECKUX
coeamMHeHUN o aensHbix Kiaccos”

MpaKTUKO-OPUHTUE OB aHHBIE
TeOpeTUYecKue 3aldHuA Ha aHanmn3
aKkTOpOB, BAUAIOLKX HE
W3MEHEHUE CKOPOCTHU <M MUYECKOI
peaxkuun. [pakTuko-
OPMEHTUPOBAHHbIE 3a1aHuA Ha
npumMeHeHne nouuymna Jle-
lllaTenbe pna HaXOMASHNA
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PesynsTar 06y4eHus

TEeMNepaTypbi Ha CMelleHne
XMMUYECKOr0 paBHOBECUA

Wccneposath MCTUHHBIE
pacTeopbl C 3afaHHbIMK
XapaKTepucTuKamm

Paznuuatb MCTUHHbIE
pacTeopsi

Wceneposate pusnko-
XMMUYecKue ceoiicrea
WCTUHHBIX PacTBOPOB

Tvnbl OUEHOYHbBIX MEPONPHUATHN

Hanpae/ieHUA CMEUE k15l
paBHOBECUS XVIMUUEZI (1)l [e2KIuY
i aHanu3 GaKTopos, BAMAIDILUX HA
CMELleHue XMMVYECKoTo
paBHoBeCUS

1. 3apauun Ha npuroTose-ue

pacTBOpOB.
2. [1paKTUKO-0 OUEHTUDOBaHHbIE

pacyeTHble 3afZHUA Ha
AWCTIEPCHbIE CUCTEMDI
UCNOoNib3yeMble B BbITOBON U
NPOU3BOACTBEHHON AEATENBHOCTU
yesoBeKa

Jlabopatophras pabori
“lpuroToBnenue pactzoacs”

lNpodeccruoHanbHO-opueHTHpOBaHHOE cofepxanue (colepaHue NPUKNAJHOre MOLYIS)

N | OK/MK | Mopynb/Paspen/Tema
6 - Paszpen 6. PactBopbi
6.1 | OK 01 MoHaTue o pacreopax
0K 02
n« ...
6.2 | OK 01 Wcenepnosanue ceoiicTs
CK 04 pacTeopoB
nA ...
11
7 Paspen 7.
Xumusa B GpiTy 1
NpOK3BOACTBEHHOI

AeATENLHOCTH YenoBeka

OueHuears nocnegcrens
OLITOBOI M
NpON3BOJCTBEHHOH
AesTensHOCTH YesioBeKa ¢
No3uLiKi 3KoROrUYecKoi
besonacHocTv

3awura Keiica (c yuerom Oyayuei
npogpeccuoHanLHo
AeATeNbHOCTH)
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CK 01
0K 02
OK 04
CK 07
K ...

Xumus B GLITY 1
NPOU3BOJCTBEHHOM
AEATENbHOCTH Ye/I0BEK]

OueHusats nocnegcTeua
ObiTOBO 1
MPOW3BOACTBEHHOM
LEeATeNbHOCTH YEN0BeKa ¢
NO3ULKIA SKONOTMYECKON
GesonacHocTu

Keitc (c yuetom bygyuiei
npogeccuoHasnbHol
[EATENbHOCTH)

Bo3MOXHbIE TEMBI KEF CO3:

1. lfotennexue xnuvara »
BbICBOOOMIEHUE ra308hbix
rAAPATOB CO AHA OKEara.

2. bynyime matepuanti Ana apua-
MaLUHO- U NPHOOPOC ICEHNA.
3. HoBble MaTepuantkl 114
COJIHEYHbIX Barapeil.

4. JlekapcTBa Fa ocroEe
pacTUTENbHbIX NPEN[ iTIB
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