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Hacrosimias paboyast mporpamMmmMa pa3pad0TaHa Ha OCHOBE:

—  @enepanbHbIi 3ak0H 0T 29 nexadps 2012 1. Ne273-03 «O6 ob6pa3zoBaHuu B
Poccniickont @enepanunm»;

—  Ilpuka3z Munnpocsemienuss Poccun ot 11 HosOpst 2022 1. Ne 973 «O6
YTBEPKJCHUU (eepaIbHOrO TOCYIapCTBEHHOTO 00pa3oBaTeNbHOIO CTaHAapTa
cpeaHero npodeccuoHabHOr0 obpazoBanus mo npodeccun 19.01.18 AnmapaTdmk-
orepaTop MPOU3BOCTBA MPOIYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPhSI»;

— IIpuka3 MunucrepctBa mnpocBemenus Poccuiickoit ®enepanuun ot 24
arycra 2022 roma N 762 (¢ w3menenmsimu Ha 20 pgexabps 2022 roma) OO0
yrBepxkaeHun [lopsinka opraHuM3alid W OCYHIECTBIICHHS  00pa30BaTENIBHOM
JESTENIbHOCTH MO0 00pa30BaTENbHBIM MpPOTrpaMMaM CpPEIHEro Mpo(hecCHOHATBEHOTO
obpazoBaHus";

—  IIpukaza Munobpuayku Poccum ot 17.05.2012 Ne413 "OO6 yTBepkIeHUU

(enepanbHOro rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa CPEJHETO O0OILEro
oOpazoBaHus";

— Ilpuxa3a MunncrepcrBa mnpocsemenus Poccuiickon @epepanum ot 12
aprycra 2022 r© Ne 732 "O BHeceHMM W3MEHEHHMH B (eaepaabHBbIi
rOCyJapCTBEHHBIA 00pa30BaTEIbHBIA CTAaHIAPT CPEAHEro OoOIIero oOpa3oBaHUA,
YTBEPKJICHHBI  MpuKazoM MuHucTepcTBa 00pa3oBaHusi Hayku Poccuiickoi
®enepanyu oT 17 mast 2012 r No413";

— Ilpuxa3a MunucrepctBa npocsenienns Poccuniickonn ®enepannu ot 18 mad
2023 1t Ne371 "OO ytBepxkaeHuM (eneparbHO 00pa30BaTENbHON MPOrPaMMBbI
cpemHero oomiero oopasoBaHus";

— Ilpuxaza MunucrepctBa npocsenieHus Poccuiickoit @enepaunn ot 22 mapra
2021 © Ne 115 "OO yrBepxnenun Ilopsiaka opraHu3ald M OCYUIECTBICHUS
oOpa3oBaTeIbHON  JEATEILHOCTH 1O  OCHOBHBIM  00I11€00pa3oBaTEIbHBIM
nporpaMmam - 00pa3oBaTENbHBIM MPOrpaMMaM HayalbHOTO OOILEro, OCHOBHOTO
o0111ero U cpeiHero o011ero oOpa3oBaHus;

— IIucema MunnpocBemennsi Poccun ot 01.03.2023  Ne05-592 "O
HampaBJeHUH pekoMeHaanu" (BMecte ¢ "PekomeHmamusMu IO peaau3aluu
cpeaHero oOmiero oOpa3oBaHHsT B Mpelaesiax OCBOCHUs 00pa3oBaTeILHOMN
porpaMMBbl cpeiHero npodeccuoHaaIbHOTO 00pa3oBaHus";

—  MunucrepctBo npocsemenus: Poccuiickoit gpeneparuu ot 20 uronst 2020 .
N 05-772 O HamnpaBieHHUM HMHCTPYKTHBHO-MeToauW4yeckoro mucbma «O0
yTBepkaeHnn KOHIEnuu mnpenoaaBaHusi 00IIe00pa3oBaTENbHBIX JUCITUIUIHH C
ydeToM mnpodeccuoHaIbHON HampaBieHHOCTH mporpamm CIIO, peanm3yembix Ha
0a3e OCHOBHOT'O OOIIEro 00pa3oBaHUs»;

—  YcraBa 'ATIIOY CO «llonunpodunbHeiii Texuukym uM. O.B.Tepémkuna
Ne 788-IIIT 09.11.2016r;



—  Ilonoxxenust 00 opranuzainuu u nposeneHus npaktuku [AIIOY CO «IIT
uM. O.B.Tepémikunay;

—  Tlonoxenus 06 ounom otnenenuu ['ATIOY CO «IT um. O.B.Tepémxunay;

— Tlonoxenuss o camoctosrenbHoit pabdore [TAIIOY CO IT wum.
O.B.Tepéuikunay;

—  Ionoxenus 0 IUIAHUPOBAHMIO, OpPraHU3allMd MW  IPOBEICHHIO
nabopaTtopHbIx, mpaktuyeckux padot 'AIIOY CO «IIT um. O.B.Tepémkunay;

—  TlonoxeHus o TeKyIleM KOHTPOJIE U MPOMEKYTOUHON aTTeCTalluu CTYJEHTOB
I'AIIOY CO «IT um. O.B.Tepémkunay;

—  IHonoxenus o0 opranuzauuu nposeaenus ' MA crynenro B 'AIIOY CO
«IIT um. O.B.Tepéniknnay;

—  Tonoxenust o popmupoannu KYMO OIIOII TATIOY CO «IIT um. O. B.
Tepémkunay.

Opranuzarnusi-pazpadotunk: [ATIOY CO «llonunpodunsabiii TexaukyM uMm. O.B.
TepemkuHa»

Pa3zpaboTuuk:

Tokanosa H.B.. mpenogaBaTens BeICIIEN KB. KATETOPUU
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1.  OBLIASd  XAPAKTEPUCTHKA  PABOYEH  IIPOTPAMMBI  YYEFEHOH
JACIHIITHHBI

1.1. Ob6aacThr NnpUMeHeHHs1 padoyeil MporpaMmbl

OO6meoOpa3oBaTenbHas  AUCHUILIMHA  «XUMHUS»  SBISETCS  00S3aTeNbHOM  YacThIO
obmieoOpa3oBarenpHOrO  IUKIA  oOpaszoBaTenbHOM mporpammbl 1o  YITIC  19.00.00
[TpombiniieHHass skojorus u OworexHosorus 19.01.18 AmnmapaTdmk-omneparop IPOU3BOACTBA
MPOJIYKTOB MUTAHUS U3 PACTUTEIBLHOTO CHIPbSI.

1.2. MecTo IMCUMILUIMHBI B CTPYKTYpPe OCHOBHOI NpodecCHOHAIBLHOH 00pa3oBaTeIbHOM
NPOrpamMMmbI:

TpynoeMKOCTh IUCHHUIUIMHBI «XHUMUs» Ha YriyOJEHHOM ypoBHE cocTaBiseT 144 gaca, u3
kotopblx 102 waca — GazoBblii Moaynb (7 paszmenoB) u 42 yaca — IPUKIATHOW MOIydb (2
paszena), BKIOYAIOUINi IPaKTHKO-OPUEHTHPOBAHHOE COJIEpKaHUE, yCUITUBatolee MPoQUIbHYIO
COCTABJISAIOLIYIO IO KOHKPETHOW MPO(ECCU MU CIICIUATEHOCTH.

[Iporpamma peanusyercs B 1 u 2 cemectpax | kypca.

[TpuknagHoit Monynb BkimouyaeT JBa pasgena. Pazgen 8 «Xumus B ObITy U
IIPOM3BOJICTBEHHOMN JeSTEIbHOCTH YeJI0BEKa» peanusyercs TUISL BCEX
npodeccuii/cnenyaibHOCTel  Ha — Marepuajge  KeHWCOB, CBSI3aHHBIX € JKOJIOIMYECKOH
0€30MacCHOCTbI0 U OLEHKON NOCHeACTBUM OBITOBOM M NPOU3BOACTBEHHOHN IESTENBHOCTH, IO
oTpacysiM Oyaymei mpodheCCHOHATBEHOM e TSIIEHOCTH 00YJIarOIIHXCSl.

Temaruka paznena 9 BapbupyeTcs 10 00beKTy Oyayieit mpodecCHOHaIbHON NesTEIbHOCTH
CTYIEHTOB — Onocdepa (’KHBBIC OPraHU3MBI) HIIM TEXHOC(Epa (TEXHOIOTUICCKUE OOBEKTHI):

1.3. llenu v rimanHupyemMble pe3yJIbTaThl OCBOCHUS JUCIUIIIINHBI
Lenu v 3aaa4¥ TUCIUIUINHBI:

@opMHUpPOBaHUE Yy CTYACHTOB XHMHWYECKOW COCTABIAIOLIEH €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpAa KaK OCHOBBI TNPHUHATUS PEMIEHUA B >KU3HEHHBIX H
IIPOU3BOJICTBEHHBIX CUTYalUAX, OTBETCTBEHHOI'O IIOBECHUs B IPUPOIHOM Cpee.

3a1aun JUCIUTLINHBL:

1) chopMupoBaTh MMOHUMAaHUE 3aKOHOMEPHOCTEU MPOTEKAHUS
XAMHUYECKUX TPOLECCOB U SIBJICHUM B OKPYXKAIOWIEH Cpejie, LIEJIOCTHON HAYyYHOU
KapTHHBI MUPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pPa3BUTh YMEHHS MPOBOJUTH PACUYEThI MO XUMUYECKUM (GopMysiaMm U
YPaBHEHUSIM XMMHUYECKHX pEaklud, I[UIAHUPOBATH U  HUHTEPIPETUPOBATH
pe3yJIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMUPOBATH HaBBIKU MIPOBEICHUS XUMHYECKHUX
DKCIIEPUMEHTANLHBIX HWCCJIEAOBAHUM C COOJIIOJICHHEM TMPaBWiI  0€30MacHOTO
oOpallleHHs C BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yYMEHHUS aHAJIM3UPOBATh, OIICHWBATh, TMPOBEPATH Ha
JIOCTOBEPHOCTH U 00001IaTh HH(POPMAIIMI0O XUMHUYECKOTO XapaKTepa U3 Pa3InyHbIX
UCTOYHUKOB,;

5) chopMHpOBaTH YMEHHS TPOTHO3UPOBATH  TOCIEIACTBUS  CBOCH
JEATETPHOCTH W XUMWYECKUX TMPUPOJHBIX, OBITOBBIX W TPOU3BOJICTBEHHBIX
IIPOIIECCOB;



6) chopMHpOBaTh TOHUMAHHE 3HAYMMOCTH JOCTHXKEHHM XUMHUYECKOM
HAyKU U TEXHOJOTUH JJI Pa3BUTHUS COLIMAILHON U MPOU3BOJICTBEHHOM cdep.

1.3.2. [Inanupyemble pe3yabTaTbl OCBOCHHS 00111€00pa30BaTENbHON JUCIUIUIMHGI B
cootBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

OcBoeHue cojaepkaHusi Y4eOHOM JUCIHUIUIMHBI  «XUMHS», 00eCreYruBaeT
JOCTUKEHUE CTYJICHTAMHU CIEAYIOLINUX PE3yJIbTAaTOB:

° JIMYHOCTHBIX:

— UYYBCTBO TOpJAOCTH W YBAKCHUA K HCTOPHHU U JOCTHIKCHHAM OTCUYECTBECHHOM
XUMHYECKOU HAayYKH; XHMHUYCCKH TI'PaMOTHOC IIOBCACHHC B HpO(i)CCCI/IOHaJILHOﬁ
ACATCIBHOCTH MU B 6BITy Ipu 06pameHm/I C XHUMHUYCCKHMMHN BFCIICCTBAMMU,
MaTcpuajiaMu U IMpoHecCcCaMu,

— TOTOBHOCTb K IIPOJOJIZKCHHIO O6pa3OBaHI/IH N IIOBBIIICHUA KBaJ'II/I(I)I/IKaI_[I/II/I B
H36p21HHOI>i HpO(i)CCCHOHaHBHOIZ ACATCIIBHOCTU H 00BEKTUBHOE OCO3HAHHE poiain
XUMHNYCCKHUX KOMHGTGHHHﬁ B OTOM,

— YMEHHE HCIOIb30BaTh JOCTH)KCHHS COBPEMEHHOW XUMHUYECKOM HAyKu U
XUMHYECKUX TEXHOJOTHM JUIsi MOBBILICHUS COOCTBEHHOT'O MHTEIEKTYaJIbHOIO
pa3BUTHS B BEIOpAHHOU Npo(dhecCHOHATBHOU NeATETbHOCTH;

* MCTAIIpCAMCTHBIX!

— HMCMOJIb30BaHUE PA3JIMYHBIX BUJIOB MO3HABATEIBHOU JNEATEIBHOCTH U OCHOBHBIX
WHTEJUICKTYalbHBIX oOrepaluil (OCTaHOBKHM 3a7a4yu, (OPMYJIHPOBAHUS THUIIOTES,
aHajgu3a M CHHTE3a, CpaBHEHUs, OOOOIIEHUS, CHUCTEeMaTU3allud, BBISIBJICHUS
MPUYUHHO-CJICICTBEHHBIX CBS3€H, MOMCKa aHAJIOrOB, (DOPMYIUPOBAHUSI BHIBOJIOB)
JUUI. PEUICHUST TTOCTABJICHHOW 3aJayd, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOmro/leHrsI, HAYYHOTO OKCIEPUMEHTA) JUIsi W3YYCHHS pPa3IU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB M TPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTh
CTaJIKUBAThCS B MpodecCHuoHaNbHOU cdepe;

— HCHOJIb30BAaHHE PpA3MYHBIX HCTOYHUKOB JIA T[OJYyYEHUS XUMHUYECKOM
uHpopMalu, YMEHHUE OILICHUTh €€ JOCTOBEPHOCTH ISl JOCTHXKEHHS XOPOIIMX
pe3yNbTaToB B MpodeccuoHaIbHOM cdepe;

. pPEAMETHBIX:

— c(hOpMHUPOBAHHOCTh COOCTBEHHOW TO3WIIMM IO OTHOIIECHUIO K XUMHUYECKOU
uH(pOpMaIUH, MOTy4aeMOr U3 Pa3HBIX HCTOYHUKOB

— c(OpPMUPOBAHHOCTH MPEJCTABICHUN O MECT€ XMMHH B COBPEMEHHON Hay4HOM
KapTUHE MUpa; [MOHMMAaHWE POJU XUMHH B (OPMUPOBAHUHM Kpyrosopa u
(GYHKIIMOHATBLHOM TPaMOTHOCTHU YeJIOBEKa JIJI pelIeHUs] MPAKTUYECKUX 3a/1a4;

— BJIAJICHUE OCHOBOIIOJAralOMMHU XUMHUYECKUMU IIOHATUSMH, TEOPHUIMHU,
3aKOHAMM M 3aKOHOMEPHOCTSMH; YBEPEHHOE IIOJIb30BAHME XMMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIAACHUC OCHOBHBIMHM MCTOJaMMU HAY4YHOI'0 IIO3HAHHA, HCIIOJIb3YCMbIMU B
XUMHU: Ha6J'HOI[CHI/ICM, OIMMCaHUuCM, HU3MCPCHUCM, OKCIICPHUMCHTOM, YMCHHC
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00pabaTbiBaTh, OOBACHITH PE3YIHTATHl MPOBEICHHBIX OMBITOB W JIETATh BHIBOJIBI;
TOTOBHOCTh M CIHOCOOHOCTh MPUMEHSTh METOJbl [O3HAHUS TPU PpPEUICHUU
MMPAKTUYECKUX 3a1aY;

— chOpMHUPOBAHHOCTh YMEHUS J1aBaTh KOJUYECTBEHHBIC OLICHKHM U MPOU3BOJIUTH
pacyeTsl 0 XUMUYECKUM (OPMYJIaM U YPaBHEHUSM;

— BIJIQJICHUE TIPaBUJIaMH TE€XHUKU O0€30MacHOCTU MPHU UCIOJIb30BAaHUU XMMHUYECKUX
BEILIECTB;

— c(OpPMHUPOBAHHOCTh COOCTBEHHOW TO3WIIMU II0 OTHOIICHUIO K XWMHYECKOU
uH(dopMaIuu, NOTy4aeMOl U3 pa3HbIX HCTOYHUKOB.



Kon u HanmenoBaHue
hopMupyeMbIX
KOMIIETCHIIU I

HJ'IaHI/IpyeMBIe PE3YIBTATEI OCBOCHUSA JUCHUIIIMHBL

O06mmme

Z[I/ICI_II/IHJ'II/IHapHBIe

OK 01. BeiOupats
CIOCOOBI PEIICHUS
3ama4
npodeccnoHaTbEHOMI
JEATEILHOCTH
MPUMEHUTEIBHO K
pa3IuuHBIM
KOHTEKCTaM

B yactu TPYAOBOT'O BOCIIMTAHUS:

- TOTOBHOCTb K TPYIY, OCO3HAHHE IIEHHOCTH
MacTepCcTBa, TPYIOII00uE;

- FOTOBHOCTh K AKTHBHOH JEATSIBHOCTH
TEXHOJIOTUYECKON M COLMAIIbHOM HANpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh, IJIAHUPOBATh M
CaMOCTOATEJIBHO BBINOJIHATH TAKYIO JEATEIIBHOCTD;
- MHTEpPEC K pa3nuyHbBIM  cepam
po¢eCCHOHAIBHON JEATEIHHOCTH,

OgnazeHne yHUBEPCATbHBIMHA YUCOHBIMH
MI03HABATEIbHBIMU JICHCTBUSIMU:
a) 0a30BbIE JOTUYECKUE CHCTBHSL:
- CaMOCTOSATEIIEHO (bopMyIHpOBaThH
u aKTyaJIH3HpOBATh
po0ieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK WIIH

OCHOBaHHUS I CpaBHEHHUs, KiIacCH(PHKAIMK U
0000IIIEHHS;

- OoHpeaciATh LCIU ACATCIbHOCTU, 3a/laBaTb
mapaMETpPbl U KPUTCPHUU UX JOCTUIKCHUSA

- BBISABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCUYHUA
B PACCMATPUBACMBIX SBJICHUAX

- BHOCUTb KOPPEKTUBBI B  ACATCIIbHOCTD,
OICHUBATb COOTBCTCTBHUEC PE3YJIIBTATOB  LCIIAM,
OLICHUBATH PUCKU HOCJ'ICI[CTBI/II\/’I ACATCIIBHOCTH

- BJIQ/IETh CUCTEMOM
XUMHYSCKUX 3HAHHMH,
KOTOpasi BKIIIOYAEeT:
OCHOBOIIOJIararolme
HOHSTUS (XUMHYECKUN
3JIEMEHT, aToM,
3EKTPOHHAs 000JI0UKa
aToma, s-, p-, d-
INEKTPOHHBIE OPOUTATIN
aTOMOB, MOH, MOJIEKYJIa,
BaJICHTHOCTb,
INEKTPOOTPULATEIBHOCTb,
CTETeHb OKUCIICHHUS,
XUMHUYECKasl CBSI3b, MOJIb,
MoJIsIpHasi Macca,
MOJISIPHBIH 00BEM,
YTJIEPOJIHBIN CKEJIET,
dbyHKIIMOHAIBHAS TPYIIA,
panukan, usomepus,
U30MEPHI,
TOMOJIOTUYECKUU P,
TOMOJIOTH, YTJI€BOJOPO/IbI,
KHUCJIOPOJI- U
a3zoTco/eprKalue
COCTUHEHMUS,
OMOJIOTUYECKH aKTHUBHBIC
BelecTBa (yriaeBoabl,
YKUPBI, OEJIKHN ), MOHOMED,
HOJIMED, CTPYKTYPHOE
3BEHO,
BBICOKOMOJICKYIISIPHBIE
COETUHEHMUS,
KpUCTaJUTHIeCcKast
pelieTka, TUIIBI
XUMUYECKHUX PEaKLUn
(OKHCITUTENHHO-
BOCCTaHOBHUTEIIbHBIE, K30~
U DHJIOTEpPMUYECKHE,
peaKuyu HOHHOTO
oOMeHa), pacTBop,
AJIEKTPOJIHTEI,
HEDJIEKTPOIUTHI,




AIEKTPOIUTUYECKAS
JUCCOLIMAIS, OKHCITUTEb,
BOCCTaHOBUTENb, CKOPOCTh
XUMHYECKON peaKiyH,
XUMHUYECKOE PAaBHOBECHE),
TEOpUU U 3aKOHBI (TeopUs
XUMHYECKOTO CTPOCHHUS
OpPraHUYECKUX BEIIECTB
A.M. byrneposa, Teopus
INMEKTPOIUTUYECKOM
JUCCOITUAIINH,
NEPUOANYECKUN 3aKOH
J.1. MenneneeBa, 3aKOH
COXPaHEHHUS MacCChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK
XUMHH, (PaKTOIOrHUECKHE
CBEZICHMSI O CBOMCTBAX,
COCTaBe, MOJYYCHUH U
0e30macHOM
UCIIOJIb30BaHUH
BOKHEHIITNX
HEOPraHUYECKUX U
OpPTaHHYECKUX BEIICCTB B
OBITY U IPAKTHUECKOM
JesTeTbHOCTH YeTIOBEKa;

- YMCTb BBISABIISITH
XapaKTCPHBIC ITPU3HAKHU U
B3aMOCBI3b




- pa3BunBaTb KpeaTuBHOE MbllLUIEHHNE TMPU
peweHnn XU3HEHHbIX ﬂpO6J’IEM

6) 6asoBble uccieaoBaTeibCkue AencTsus:

- BNaAeTb HaBblKamMu yyebHo-
nccnenoBaTelbCKOM U NPOEKTHOW AeATeNnbHOCTH,

HaBblKaMW paspelleHuns npobnem;

- BbIAB/IATb MPUYNHHO-CNEACTBEHHbIE CBA3U U
aKTyann3MpoBaTb 3agayy, BblABUraTb rMnotesy ee
HaxoAuTb aprymeHTbl ana
[lOKa3aTeNbCTBa CBOMX YTBEPXKAEHMM, 3a4aBaTb

peweHuna,

napameTpbl U KPUTEPUM PELLEHUSR;

- dHaIN3nNpPoBaTb
peweHnAa 3a4a4un
oueHnBaTb UX OCTOBEPHOCTD,

nony4yeHHblE B xoge

pe3ynbTaThl, KPUTUYECKHN

NPOrH03npoBaTb USIMEHEHUE B HOBbIX YC/IOBUAX;

- yMeTb nepeHocuTb 3HaHUA B

Mo3HaBaTe/NIbHYID W MpaKTUMYeckyl  obnactu

Kn3sHeneAaTe/IbHOCTH,

- YMeTb WMHTErpuMpoBaTb 3HAHMA M3 Pa3HbIX
npegMeTHbIX obnacTel;

- BblABUIraTb HOBbl€ naoen, npegnaraTtb

OpUrnMHanbHble NOAXOAbl U PELLEHNA;

- CNocobHOCTb nx MCNoJZ1b30BaHUA B

no3sHaBaTe/IbHOW U cou,maanoﬁ NPaKTUKe

N3yYeHHbIX MOHATUN,
NPUMEHATb

COOTBETCTBYIOLUME TMOHATUA
NpW OMUCAHUN CTPOEHUA WU
CBOWCTB HEOPraHWYecKkux u
OPraHUYEeCKMX BELLEeCTB U UX
npeBpalleHunii;  BbIABAATb
B3aMMOCBA3b  XMMMUYECKUX

3HaHMN C MOHATMAMM U

NPeACTaBNEHUAMM  OPYTUX
€CTeCTBEHHOHAYYHbIX
npeAmeToB;

- yMeTb MCMNo/b30BaTb
HaMMEHOBAHMA XMMUYECKUX

coeuHEeHUM

MeXAYHaPOLAHOro coto3a
TEOPETUYECKON n
NPUKNAGHON  XMMUMU n
TPUBMA/IbHbIE Ha3BaHuWA
BaXKHEMLWnxX BellecTB
(3TnneH, aueTUNeH,
rMULLEPUH, deHon,
dopmanbaerna,  YKCycHas

KMCNOTA, TNULMH, YrapHbli

ras, YFNEKUCNbIN ras,

aMMMaK, raleHas W3BecCTb,
HeralweHas N3BECTb,
nuTbeBana coda W Apyrux),
dopmynbl

HeopraHn4eckmnx n

COCTaBAATb
OpraHUYeCKnx BELLECTB,
ypaBHEeHUs XMMUYECKUX
peakuun,

CMbICA;

06DBACHATL  UX
noATBEPKAATb
XapaKTepHble  XMMWUYECKUE
CBOICTBA BeLLecTB
COOTBETCTBYHOLMMMU

3KCnepuMeHTaMm Z
3anucamm YypaBHEHWI
XMMUYECKMX  peakuun; -
ymeTb yCTaHaB/MBATL

NPUHaANEXHOCTb




M3YYEHHbIX HEOPraHUYEeCKNX
M OpraHMYecKMx BeLecTB K
onpeaeneHHbIM Knaccam U
rpynnam coeIMHEHNN,
XapaKTepu3oBaTb MX COCTaB
M  Ba)KHeMlIMe CBOWCTBa;

onpeaenaTtb BMAbI
XUMUYECKUX cBsAzeM
(koBaneHTHas, MOHHaA,
MeTaNinyeckKan,

BOZOPOAHasA), TUMbI

KPUCTAaNNINYECKUX pPELUETOK
BELLECTB;
KnaccuduumposaTb
XMMMUYECKNE peakLmu;

- cbopmupoBaTtb
npeacraBieHuA: o
MaTepuasbHOM  e[NHCTBE
MWpPa, 3aKOHOMEPHOCTAX W
NMO3HaBaeMoCTU  ABNEHWUM
npupoabl; O MecTe MU
3HaYeHUU XMMUN B CUCTEME
€CTEeCTBEHHbIX Hayk U ee
ponu B obecneyeHumn
yCTOYNBOrO pa3BUTUA
YyesloBeYeCTBa: B pPeLleHUn
npobnem  3KO/IOrMYEcKoM,
SHEepPreTMYeCcKom n NuLLLEBO
6e3onacHOCTM, B pPa3BUTUM
MeAMULNHDI, co34aHumn
HOBbIX MaTepuasioB, HOBbIX
WUCTOYHMKOB  3Hepruun, B
obecneyeHumn
paLMOHaNbHOIO
NPUpPOAON0Ab30BaHMUA, B
dopmupoBaHmmn
MWPOBO33peHNA U o0bLLen
KyNbTypbl ~ 4YenoBeKa, a
TaKxe 3KOJIOFMYECKM
0DOCHOBHHOrO OTHOLLEHUS
K CBOEMYy 3[0pOBbi0 MU




NPUPOLHOM cpeae;

- BNageTb cucTemom
XUMUYECKMX 3HaHWUN,
KOoTopas BKJItOYaeT
ocHoBoOMonarawlmne

NOHATUA ([ONONHUTENBbHO K
cucTteme NOHATUA 6a3oBoOro
YPOBHA) - N30TOMNbI,
OCHOBHOE W BO3b6YXKAeHHOe

cocTosHue aToma,
rmbpuansauma aTOMHbIX
opbuTanei, XMMMYecKasn
CBA3b, MONspHan

KOHLLEeHTPaLMA, CTPYKTypHan

dopmyna, nsomepus
(cTpyKTYypHan
reomeTpuyeckan (umc-
TPaHC-U3omepus), TUMbI
XMMUYECKUX peaKkuui,
pacTBopbI,

KpUCTannoruaparbl, cTeneHb
Auccoumaumm,  31eTponus,
KPEHWHT, 3aKOHOMEPHOCTH,
Teopumu n 3aKOHblI,
MWUPOBO33peHYEecKme

3HaHMA, NleXKalline B OCHoBe
NOHUMAHUA MPUYNUHHOCTM U
CUCTEMHOCTU  XMMMYECKUX
ABNIEHUN, COBPEMEHHbIe
npeacTaB/ieHns O CTPOEHMM

BeLLecTBaHa aTOMHOM,
MOJIEKYNIAPHOM Z
HaZMONEKYNAPHOM

YUPOBHSAX, NPeACTaBAEHMA O
XMMUYECKNX peakuusx,
06LWMX HAaYYHbIX MPUHLMNAX
XMMWYECKOronpounsBoAacCTBa;
- - YMeTbnpoBOAMUTb
pacyeTtbl MO XMMUYECKUM
dbopmynam M ypaBHEHMAM
XMMMWYECKMX  peakunin u




MCnosib30BaHNEM

dun3nyeckmnx BEJINYMH,
XapaKTepum3yoLwmx
BellecTBa c

KO/INYECTBEHHOM CTOPOHDI




CTOPOHbI:
pacyeTbl no
HaXOXAEHWNIO
XUMUYECKOM
dopmy bl
BELLEeCTBa;
pacyeTbl  Maccbl
(obbema,
KonuyecTBa
BellecTsa)
npoAaykTta
peakuuu,  ecau
OZlHO n3
NCXOAHbIX
BELLEeCTB AaHO B
BMAE pacTBopa C
onpeaeneHHom
MaccoBon aonem
pacTBOPEHHOro
BellecTBa nnn
JAHO B WM36bITKe
(meet
npumecm);
pacyeTbl
MaccoBom nnu
obbemHoOl ao0nu
BbIXOZla NMPOAYKTa
peaKkuuu;
pacyeTbl
TEeNna0BOro
adpodekTa
peakuun,
06BEMHbIX
OTHOLLEHUMN
rasos;

- YMeTb
BblABAATH
XapaKTepHble
NPU3HaKK n
B3aMMOCBSA3b
N3YYEHHbIX
NOHATUN,
NPUMEHATb




COOTBETCTBYOLLM
e TMOHATUA npu
OMUCaHUK

CTpOeHuA n
CBOMCTB

HeopraHM4Yecknx
M OpraHUYecKmx
BElWecTB U  UX

npespaLLeHuni;
BbIABNATD
B3aMMOCBA3b
XMMUYECKNX
3HAHWUM C
NOHATUAMM n
npeAcTaBieHUAM
n Apyrnx

npeameTos  Ana
6onee
OCO3HAHHOro
NOHMMaHUA n
obbAcHeHUA
CYLLHOCTHU
MaTepuanbHOro
eauMHCTBa  MWPa;
NCNoab30BaTb
CUCTEMHbIE
XMMUYECKMe
3HaHUA ans
obbAcHeHUA "
NPOrHO3MpPOBaHM
a

ABNEHUN,

nmernx
ecteCtBEHHOHayu

Hyto npupoay;

- yMeTb
Ncnoab3oBaTb
HaMMeHOBaHWMA
XMMMUYECKNX
coeuHeHnM
MeXKOyHapoaHor
o coto3a




TEOPETMYECKON U
NPUKNAgHOM
XUMUN n
TPUBUA/IbHbIE
Ha3BaHuWA
BELLEeCTB,
OTHOCALUMXCA K
N3y4YeHHbIM
Knaccam
OpraHUYeckux u
HeopraHM4YecKumx
COeAMNHEHWN;
Mcnoab3oBaTb
XMMUYECKYHO
CUMBOJIMKY AN
COCTaBNEHUA
dopmyn
HeopraHM4YecKmx
BELLECTB,
MOIEKYNAPHBIX U
CTPYKTYPHbIX
(pa3BepHyTbIX,
COKPALLEHHbIX U
CKeNeTHbIX)
dopmyn
OpraHnUYecKmx
BELLEeCTB;
COCTaBAATb
ypaBHEHUA
XMMUYECKMX
peakumi 7
pacKkpbiBaTb  UX
CYLLHOCTb:
OKUC/INTENIbHOBOC
CTAaHOBUTENbHbIX
peaKkuum
nocpeacTsom
COCTaBNEHUsA
3NEeKTPOHHOro
6anaHca 3TUX
peakuum;




peakumnit MOHHOTO
obmeHa nytem
COCTaBNIEHUA  UX
NO/HbIX n
COKpaLLEHHbIX
NOHHbIX
YPaBHEHWI;
peakumi
rmaponnsa,
peakumi.




OK 02. Ucnonb3oBaTb
COBpPEMEHHbIEe
cpeacTBa NOMUCKa,
aHanu3a u
NMHTepnpeTaumm
nHdopmauum n
MHOOPMALMNOHHbIE
TEXHONOTUM ANA
BbINO/IHEHWA 33434
npodeccMoHanbHoOM
AeATeNbHOCTH

B 0621acTN LEHHOCTM HAay4YHOTrO MNO3HAHWUA:
- cbopMUPOBAHHOCTb
COOTBETCTBYIOWErO COBPEMEHHOMY YPOBHIO Pa3BUTUSA
HayKM M OOLLEeCTBEHHOW MPAKTMKW, OCHOBAHHOIO Ha
Ananore KyibTyp, CNOCOBCTBYIOLWLErO OCO3HAHWUIO CBOETO
MECTa B NOJIMKY/IbTYPHOM MUPE;

MWUPOBO33pEHMUS,

- COBEPLUEHCTBOBAHNE A3bIKOBOM W 4YMTaTENbCKOM
KyNbTypbl KaK CpeacTBa B3aMMOLENCTBUA MEXKAY NH04bMMU
M NO3HAHWUA MUPa; OCO3HaHWEe LEeHHOCTU Hay4yHOWM
AEeATeNbHOCTM, FTOTOBHOCTb OCYLLECTBAATb NPOEKTHYH W
NcCnefoBaTeNbCKYO AeATeIbHOCTb MHAMBUAYANbHO M B
rpynne;

OBnageHne yHMBEpPCaNbHbIMUN y4ebHbIMM
No3HaBaTe/IbHbIMW AENCTBUAMM:

B) paboTa c MHpopMmaLmen:

- BNafeTb HaBblKaMK MONYYEHUA MHPOpMAUUM U3
NCTOYHUKOB pasHbIX CaMOCTOATENIbHO
OCYLLECTBAATb  MOWUCK, cucTemaTtvsaumio v
NMHTepnpeTaunio MHPoOpPMaLMKN Pa3INYHBIX BUAOB U GOpMm
npeacraBieHus;

T™MNOB,
aHanus,

- co3aaBaTb TEKCTbl B Pa3nUyYHbIX dopmaTax ¢
Yy4eTOM Ha3HayeHus MHOOPMALUKN U LENEBOW ayaUTOPUN,
BblOMpas onNTMManbHyto dopmy
BM3yasiM3aunu; -

NErTMTUMHOCTb VIHd)OpMaLI,MM, ee CoOOoTBeTCTBMNE NpPaBoOBbIM

npeacrasieHna  w“
oueHnBaTb AO0CTOBEPHOCTD,

M MOPa/ZIbHO-3TUYECKMM HOPMaAM;

- Mcnosb3oBaTb Cpeactea MHd)OpMaLI'MOHHbIX n

KOMMYHMKaLMOHHbIX TEXHONOTNM B pelweHumn
KOTHUTMBHbIX, KOMMYHMKATUBHbIX W OPraHU3aLMOHHbIX
3aga4 C cobnwogeHnem TpeboBaHMN  3PrOHOMMUKM,
TEXHWKK 6e3onacHOCTU, TFUrMeHbl, pecypcocbepexeHus,
NPaBOBbIX U 3TUYECKMX HOPM, HOPM WMHGPOPMALMOHHOM

besonacHocTY;

- YMETb
NAaHMpPOBATbL n
BbIMOJIHATL
XUMMUYECKUI
3KCMepumMeHT
(npeBpaLeHns
OpraHUYeCcKnx BeLLecTs
npwm HarpeBaHuu,
nonyyeHue sTUAEHA W
M3yyeHue ero CBOWCTB,

Ka4yeCTBeHHbIE

peakuum Ha
anbaernapl, Kpaxman,
YKCYCHYO KMCNOTY;
AeHatypauusa 6enkos
npwm HarpesaHuu,
LBEeTHble peakuum
b6enKos; NpPOBOAUTH|
peakuunu NOHHOIOQ
obmeHa, onpeaenaTy
cpeay BO/HbIX
pacTBOpOB,

KayecTBEHHble
peakuum Ha cynbdat-,

KapboHaT- “n
XNOPUAAHNOHDI, Ha
KaTUOH aMMOHMUS;
pewaTb

IKCNepunmeHTa/ibHble

3aj4a4n  no  Temam
"MeTtanno" n
"HemeTtanno!") B
COOTBETCTBUM C
npaBuNamm  TEXHUKM
6e3onacHocCTH npu
obpauleHnn C
BeLLecTBaMm n
nabopaTopHbIM
obopynoBaHunem;
npeacTaBnATb
pe3ynbTaThbl
XMMMYECKOTo

3KCNEepUMeHTa B




dopme 3anucu
ypaBHEHW
COOTBETCTBYIOLLMX
peakumm n
dopmynmposaTb
BbIBOAbl Ha OCHOBE
3TWUX PEe3y/IbTaTOB;

- ymeTb
aHaNM3MpoBaTb
XMMUYECKYHO
MHPOpPMaLMIO,
noay4yaemyto n3
PasHbIX  MCTOYHWKOB
(cpepcTs MaccoBoW
MHbOpPMaUUM, CeTb
NHTepHeT n apyrue);

- BNafeTb
OCHOBHbIMW METOAAMMU
Hay4YHOro NO3HaHMA
BELLECTB M XMMUYECKUX|
ABNEHUM
(HabnopeHue,
n3mepeHue,
9KCNEPUMEHT,
MOZenupoBaHue);

- yMeTb
NpPOBOAMUTbL PacyeTbl MO
XMMUYECKUM
dopmynam "
YypaBHEHUAM
XMMUWYECKUX peakumii g
MCMONb30BaHMEM
OUBNYECKUX BEAUYMH,
XapaKTepum3yowmx
BelLecTsa C
KOZIMYEeCTBEHHOM
CTOPOHbI: Maccbl,
obbema (HOpMasbHbIE
ycnoBsus) rasos,
KONIMYecTBa BELLECTBA;
MCNONb30BaTb




CNCTemHble
XUMHNYECKHNe 3HaHUA

ans NPUHATUA
peLleHni B
KOHKPETHbIX

YKM3HEHHbIX CUTyaLusX,
CBSI3aHHbIX C
BewectBamm U UX
NPUMEHEHNEM;




- BlafeTb HaBblKaMW PAcNO3HABAHMA U 3aLLUTbI
nHbopmaumm, tHGOPMaLMOHHON HE30MaCHOCTUN IMYHOCTY;

- ymeTb
CaMOCTOATE/IbHO
NJIAaHNMPOBATL n
npoBOAMUTb
XUMUYECKUIN
3KCNepuMMeHT
(nonyyeHue n
M3yyeHne CBOICTB
HEOPraHUYecKMx Mu
OpraHMYecKux
BELLLECTB,
KayecTBEeHHbIe
peaKkuum
yrneso4opoaos
Pa3/IMYHbIX KIaccoB
n
Kucnopoaconepa
WMX OPraHMYecKux
BELLEeCTB, pelueHue
3KCMepMMeHTa IbHbl
X 3a4au no
pacno3HaBaHUIo
HEOPraHUYecKMx Mu
OpraHMYecKux
BELLECTB) C
cobnogeHnem
npasun
6e3onacHoro
obpaleHunn C
BelLlecTBaMm n
NnabopaTopHbIm
obopynoBaHuem,
dopmynmpoBaTtb
uenm
nccnefoBaHus,
npenocTaBnaATb B
pasnuyHoit  dopme

pe3ynbTaThl
3KCNEePUMEHTa,
aHanusuMposatb U
OLUEHMBaTb nx
[OCTOBEPHOCTD;

- yMeTb




OCyLLEecTBNATb
ueneHanpasaeHHbI
7 NMOUCK
XMMUYECKOM
nHpopmaymm B
PasNYHbIX
NCTOYHUKAX
(Hay4Han n
y4yebHOHay4yHan
nvTepartypa,
CpeacTBa MaccoBOWM
MHbOpMaLUMK, CeTb
NHTepHeT 7
Apyrue),
KPUTUYECKM
aHa/n3npoBaThb
XMMMUYECKYHO
nHdopmaumio,
nepepabatbiBaTh ee
M MCNONb30BaTb B
COOTBETCTBUMU C
NocTaBAEeHHOM
y4yebHoli 3agaveit;

- BNAAETb
CUCTEMOM 3HAHUI O
MeToZax Hay4Horo
No3HaHMA ABNEHUN
npupoabl,
NCMNOJIb3yEMbIX B
€CTEeCTBEHHbIX

HayKax Z
YMEHUAMM

NPUMEHATb 3TN
3HaHuA npwu
3KCNEePUMEHTA/IbHO

M  MCCef0BaHUU
Bewecte W AnA
obbAcHeHUA
XUMUNYECKUX
ABNEHUN,
UMEILMX MECTO B

npupoae




NpaKTUYecKom
AEeATeNbHOCTH
yenoeeka M B
noBceaHEBHOM
KU3HY;

OK 04. 2¢PpeKTnBHO
B3aMMoOAeNCTBOBaTb U
paboTtaTb B
KON/IeKTUBE U
KOMaHAe

- FOTOBHOCTb K CaMopa3BnUTUio,

CaMOCTOATE/IbHOCTU U CaMmoonpeaeneHuto,

-OB/1ageHune HaBblKamMu y‘-IE6HO-VICCJ'IEﬂ,OBaTeJ'IbCKOl\;1,

NPOEKTHOM U coUMaNbHOM AeATEeNbHOCTH;

OsnageHune YHUBEpPCaZbHbIMU KOMMYHUKATUBHbIMMU

nencTBnammn:

6) COBMeCTHaA 0eATeNIbHOCTb:

- YMETb NJaHNpPOBaThb U
BbIMOJIHATL
XUMMUYECKUI
3KCMepuMeHT
(npeBpawweHuns
OpraHWYEeCKNX BELLLECTB
npwm HarpeBaHuu,
nosyyeHmMe 3TUNEHA W
M3y4yeHue ero CBOWCTB,

KayeCTBeHHble

peakuum Ha
anbaernapl, Kpaxman,
YKCYCHYO KMCNOTY;
AeHatypauma  6enkos
npu HarpeBaHuu,
LBETHblEe peakumm
6enkos; NpPoOBOAMTY|
peakuunm MOHHOTO
obmeHa, onpegenatb
cpeay BOAHbIX




pacTBOpPOB,
KayecTBEeHHble
peakumMm Ha cynabdart-,

KapboHaT- n
XNOPUAAHNOHDI, Ha
KaTUOH aMMOHMUS;
pewaTb

3KCMEePUMEHTa/IbHbIE
3a4a4n

- NOHMMATb n Mcnonb3oBaTb npenmyLectea

KOMaHAHOW 1 NHAMBUAYabHOM paboThbl;

- NPMHMMaTb LEeAN COBMECTHOW [AeATeNbHOCTH,
OpraHM30BbIBaTb M KOOPAWMHWPOBATb AenCTBMA NO ee
AOCTUXEHWUIO: COCTABAATbL NAaH AEUCTBUIN, pacnpenensith
PONM  C YYETOM MHEHWUWA YYacTHUKOB 0bCyXKAaTb
pe3ynbTaTbl COBMECTHOM PaboTbl; - KOOPAMHMPOBATL U
BbIMNONIHATL PAabOTy B YC/IOBUAX pPeanbHOro, BUPTYabHOro
N KOMBUHMPOBAHHOTO B3aMMOAENCTBUSA;

- OoCyLw,ecTBnATb Nno3nTnUBHoOE CTpaTternyeckoe
nosegeHune B Pa3nNYHbIX npoABAATb

TBOp4YEeCTBO U Boo6pa>+<eHv1e, 6bITb MHNUNATUBHbIM

cnTyaumnax,

OBnageHne yHUBepCcabHbIMU PEryAATUBHbLIMU
AEeNCTBUSAMU: T) NPUHATUE cebs U ApYruX Noaen:

- NPMHUMATb MOTUBbLI U APTYMEHTbI APYrMX N0Aen
npwu aHanunse pesynbTaToB AeATeIbHOCTY;

- npu3HaBaTb CBOE NPaBO M NpaBO APYrux Atoaen
Ha OWMOKK; - pa3BMBaTb CNOCOBHOCTb MOHMMATb MUP C
No3uLUK IPYroro YesI0BeKa;

no Temam "MeTannbl"
n "Hemetannbl") B

COOTBETCTBUM C
NpaBuAaMU  TEXHUKM
6e3sonacHocTH npu
obpaueHnn C
BelecTBamu n
NabopaTopHbIM
obopyaoBaHnem;
npeacTaBAATb
pe3ynbTaThbl
XMMWYECKOro
3KCnepumeHTa B
dopme 3anucu
ypaBHEHWI
COOTBETCTBYHOLLMX
peakumm n
dopmynmpoBsaTb
BbIBOAbI Ha OCHOBE

3TUX Pe3y/bTaToB;

-yMeTb
CaMOCTOATEIbHO
NnAaHNMpoBaTb 7
npoBOANTb
XUMMUYECKUI
3KCMepuMEHT
(nonyyenue n
n3yyeHue CBOMCTB
HeopraHMYecKnx "
OpraHNYeckux
BELLEeCTB,
KayecTBEHHble

peakuum




yr1eBoA0po/108
Pa3/IMYHbIX K/JaccoB M
KMCIOPOACOAEPKALLM
X OpraHNYeCcKmX
BELLLECTB, peleHune

KCNEPUMEHTA/IbHbIX

3afay no
pacno3HaBaHUIo
HeopraHM4YecKnx n
OpraHUYecKnx
Bel,ecTs) C
cobnogeHnem npasun
6e3onacHoro
obpauleHuns o
BellecTBaMm n

NabopaTopHbIM
obopynoBaHueMm,
dopmynmposaTb LENU

nccnenoBaHus,
npeaocTaBaATb B8
pasNYHoOM dopme
pe3ynbTathbl
9KCNEePUMEHTA],
aHaNM3npoBaThb 7
OLEeHMBATL nx
[O0CTOBEPHOCTb;
OK 07. CopeitctBoBath | B 06/1aCTV 3KO/1I0MMYECKOTro BOCAUTAHUA: - cbopmmnpoBaTtb
COXpaHeHuto - cPOPMMPOBAHHOCTb  IKOJIOFTMYECKOM  KyNbTypbl, | MPeACTaBNEHNA: o
OKpy:KatoLler cpegbl, | MOHUMaHWUe B/INAHMA COLMaNbHO-3KOHOMMYECKMX | XMMUYECKOWH
pecypcocbepexeHmnio, | NpoLLeccoB Ha COCTOAHME NPUPOAHOM M COLMaNnbHON | COCTaBAAOLWEN
NPUMEHATb 3HaHUA 06 | cpeapbl, OCO3HaHMue rnobanbHoro XapaKTepa | ECTECTBEHHOHAYYHOM
M3MEHEHUWN KAMMaTa, | IKOJIOTUYECKMX Npobnem; KapTUHbI MUpa, pPoau
NPUHLMMbI - NAaHUPOBaHME W OCYLLECTBAEHMe AelcTBuii B | XMMWM B NMO3HAHUW
6epexnmsoro OKpyKalolleil cpefe Ha OCHOBe 3HaHMA LUeneit| AB1EHUA NPUPOASI, B
NpPOM3BOACTEA, YCTOMNUYMBOrO Pa3BUTMA YENOBEYECTBa; $opmmpoBaHuK
. . MbILUIEHNA "
addeKTnBHO aKTUBHOE HenpuATMe AOeNCTBUW, NpUHOCAWMX Bpen)
o o KYNbTYpbl  JIMYHOCTY,
AencrsoBaTtb B OKpyrKatoleun cpeae; X
ee  OYHKUMOHANbHOM
- yMeHWe  NporHosupoBaTb  HebnaronpuATHble
rPamoTHOCTH,
aKonorunyeckme nocneacTsns npeanpuHUMaemblxX HEOBXOAUMOI ans

AEeNCTBMIN, NpeaoTBPaLLATb UX;

peleHma




NPaKTUYECKUX 33434 U
3KOJIOrMYeCcKMn
060CHOBAHHOIO
OTHOLLEHMA K CBOEMy
340pOBbO0 n
npPUpoAHoON cpeae;

- ymeTb
cobnopatb  npaBuna
3KOJIOrMYecKm
uenecoobpasHoro
nosegeHua B ObITy M
TpyaoBomn
OEeATeNbHOCTU B LEenax
COXpaHeHWs  cBOero
34,0pOBbA n
OKpy»KatoLen
npUPoOAHOWM cpeapl;
Y4UTbIBATb OMACHOCTb
BO34EeNCTBUA Ha
¥KU1Bble OpraHu3Mmbl
onpeseneHHbIx
BELLeCTB, NoHUMas
CMbICA nokasartens
npeaenbHoOm
[0NyCTUMOI
KOHLEHTpauuu;

ypes3BblYaMHbIX
cUTyaumsx

- pacwmnpeHne onbiTa AEATE/IbHOCTU
3KO/I0rMYEeCcKom HanpPaB/NEHHOCTMH,

- oBAaAeHMe HaBblKammu y4ebHO-UCCNea0BaTEIbCKON,
NPOEKTHOM U COLMaNbHOW AEATENbHOCTY;

- YMETb
NPOrHO3MpoBaThb,
aHanM3MpoBaTb 7
OLeHUBaTb C NO3UUUNA
3KOoJIorMyeckom
6e3onacHocTH
nocneactsnsa ObiTOBOM
M  NPOU3BOACTBEHHOM
[eATenbHOCTH
yesioBeKa, CBA3aHHOM C
nepepaboTkoi
BeLlecTs;
NCNo/ib30BaTb
NoNy4YeHHble  3HaHMUA
ans NPUHATUA
rPaMOTHbIX  pPeLLeHn




npobnem B cUTyauMUsX,
CBfA3aHHbIX C XUMUEN;

- yMeTb
0CO3HaBaTb OMACHOCTh
BO34eNCcTBUA Ha
¥MBble OpraHn3Mmbl
onpeaeneHHbIX
BELLLEeCTB, noHMmas
CMbICA rnokasaTtens
npeaenbHom
A0NyCTUMOW
KOHLLEeHTpauuu, n
NOAICHATb HAa NpPUMepax
cnocobbl yMeHbLLEHUS
N NpeaoTBPaLLEHNA UX
BPeAHOro BO34enNcTBmA

yenoBekKa.

MK 1.1. MpoBepATb WCNPaBHOCTb TEXHO/OITMYECKOro 060pyaoBaHUA, CUCTEM
6e30MacHOCTM U CUTHANAM3aUMKM, KOHTPOSbHO-U3MEPUTE/IbHbIX NpPUBbopPoB U
aBTOMATUKM Ha aBTOMATU3MPOBAHHbIX TEXHO/IOTMYECKMX JIMHUAX NPOU3BOACTBA
NPOAYKTOB MUTAHUA U3 PACTUTENIbHOTO CbiPpbA B COOTBETCTBMU C 3KCM/IyaTaLMOHHOM
AOKYMeHTaUMeNn.

MK 1.2. BbINONHATb TEXHONOTMYECKNE Onepaumnm No yCTPaHEHUIO HEMCNPABHOCTEN B
paboTte TexHonormyeckoro obopyaosaHma, cuctem 6e30MacHOCTU M CUTHAN3ALLNM,
KOHTPO/IbHO-U3MEPUTENbHbIX NPMOOPOB M aBTOMATMKM HA aBTOMATM3MPOBAHHbIX
TEXHONOTMYECKUX JIMHUAX NPOU3BOACTBA NPOAYKTOB MNUTAHUA W3 PACTUTENbHOrO
Cblpbsi B COOTBETCTBUM C IKCNAYAaTaLUMOHHOWN AOKYMEHTALMEN.

MK 1.3. OynwaTtb OT 3arpA3HEHUn, CMa3biBaTb U NPOBOAUTb CAHUTAPHYIO 0OPabOTKY
MexaHU4YeCcKnx paetanen u ys3nos obopynoBaHMs NO NPOU3BOACTBY MNPOAYKTOB
MUTaHUA W3 PaACTUTENIbHOTO CbIPbA COrMNAcHO rpadmKam nNpPOoPUIAKTUHECKOM
06paboTKK.

MK 1.4. TotoBuTb paboyee MmecTo, TexHo/sormyeckoe obopyaoBaHME, CUCTEMbI
6e30nNacHOCTM WM CUTHAAU3AUMMU, KOHTPONbHO-U3IMEPUTENbHbIE  MNPUBOPbI U
ABTOMATMKY HA aBTOMATU3MPOBAHHbLIX TEXHONOTMMYECKUX JIMHMAX K  3anyCKy
TEXHO/I0MMYECKoro npouecca NPoM3BoACTBA MPOAYKTOB MUTAHMA U3 PACTUTENbHOMO
CblpbAl B COOTBETCTBUM C SKCNAYAaTaLMOHHON AOKYMEHTaLMEN.
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MK 2.1. PerynnpoBaTb NapameTpbl U PEXKUMbI TEXHOIOTUYECKMUX ONepaLmMin XpaHeHUS
N NepepaboTKN 3epHA U CEMAH Ha aBTOMATU3UPOBAHHbIX TEXHONOTMYECKUX INHUAX B
COOTBETCTBUU C TEXHOJIOTMYECKMMU UHCTPYKLUAMM.

MK 2.2. NpoBoANTb TEXHUYECKME HabAOAEHMA 33 XO40M TEXHOIOTMYECKOTo npouecca
nepepaboTKM 3epHa N CEMSAH.

MK 2.3. PerynMpoBaTb nNapameTpbl KayecTBa NPOAYKLMW, HOPM pPacxoda Cbipbs U
HOPMAaTMBOB BbIXOAa FOTOBOM MNPOAYKLMWN B MPOLECCE BbINOIHEHUS TEXHONOIMUYECKMX
onepaumnit nepepaboTKM 3epHa M CcemMAH W34EeNNA Ha aBTOMATU3UPOBAHHbDIX
TEXHO/IOTMYECKUX IMHUAX B COOTBETCTBMU C TEXHONOTUYECKUMMU UHCTPYKLUAMM.

MK 2.4. YnakoBbIiBaTb M MApPKMpPOBaTb OTOBYH MPOAYKUMIO (3epHa M CeMAH) Ha
creumanbHom TexHonorndeckom K 2.1. PerynupoBaTb napameTpbl U peXkumbl
TEXHOJIOTUYECKMX onepauuii npoussoacTsa xneba, xnebobynoUHbIX, MaKapPOHHbIX U
KOHOUTEPCKUX W3LeNMA HA aBTOMATU3UPOBAHHbLIX TEXHONOIMMYECKUX JIMHUAX B
COOTBETCTBUM C TEXHONOMMYECKUMU NHCTPYKLUMAMMN.

2. CTpyKTypa 1 cogeprKaHue obuieobpasoBatenbHOM AUCUUNAINHDBI «XXMMUA»

2.1. O6bem gmucumnanHbl M BUABI y4ebHOM paboThbl

Bua yyebHoi paboTbl O6bem B Yacax
0O6bem obpaszoBaTenbHOM NPorpammbl AUCUUNANHDI 144
B T.u.

OcHoBHOE coaeprkaHue 104
BT. Y.

TeopeTuyeckoe obyyeHune 42
NpaKTUYecKne 3aHATUA 34
B T.4. KOHTPO/bHblE PaboTbl 10
NnabopaTtopHble 3aHATUA 18
MpodeccnoHanbHO-OPUEHTMPOBAHHOE COAEpPKaHMe (coaeprKaHue 20
NPUKNagHoro moayna)

BT. Y.

TeopeTuyeckoe obyyeHune 8
npakTU4yecKkue 3aHATUA 22




nabopaTtopHble 3aHATUA
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MpomeKyToyHas aTTectauma (3K3ameH)




2.2. TemaTUyeCKuUii NN1aH U coaepKaHue AUCLUNAUHDI

HanmeHoBaHue CopepkaHue yuebHoro matepumana (0CHOBHOe M NPodeccMoHaNbHO-0PUEHTUPOBaAHHOE), NabopaTopHble | O6bem | Popmupyemble
pasgenos n tem W NPaKTUYECKUe 3aHATUA, NPUKAALHON Moay b Yacos KomMneTeHunu
1 2 3 4

OcHoBHoOe coaeprkaHue 104
Pasgen 1. OcHOBbI CTPOEHMA BeLecTBa 8
Tema 1.1. OcHoBHOE coaeprkaHue 6 OKO01
CtpoeHne aTomoB | TeopeTuyeckoe obyyeHue
XUMUHECKNX CoBpemeHHaa moaenb CTPOEHUA aToMa. DNEeKTPOHHasA KoHdurypaumsa atoma. Knaccudumkauyms
3/1IEMEHTOB U XMMUYECKUX 9N1EMEHTOB (S-, p-, d-29/1emMeHTbl). BaneHTHble 3/1eKTPOHbI. BaneHTHOCTb. INeKTPOHHanA
npmpoaa NpPUPOAa XMMUYECKOM CBA3U. INEKTPOOTPULATENbHOCTb. KOBaIeHTHAA CBA3b, €e Pa3HOBUAHOCTU U
XMMUYECKOM CBA3N [MexaHn3mbl 06pa3oBaHmA (0OMEHHbIN U AOHOPHO-AKLENTOPHbIN). MOHHas cBA3b. MeTananyeckas ceasb. 4

BoaopoaHana cBA3b.

MexmonekynspHble B3aMMOAENCTBUA.

MN3oTonbl, OCHOBHOE M BO3bYKAEHHOE COCTOAHME aTOMA, r’Mbpnam3sauma aTomHbix opbuTanen.

MpaKTnyecKkmne 3aHATHA 2

PelweHne npakTUYECKMX 3a4aHNIN Ha COCTABNEHME IN1EKTPOHHO-Tpadumyecknux opmyn anemeHtos 1-4

nepnoaos.

PeweHwne 3a4aHNI HA UCNONb30BAHNE XMMUYECKOM CUMBOJIMKM U HAa3BaHWUN COeANHEHWUI NO

HOMEHKNAType MeXAYHapOAHOro COH3a TEOPETUYECKOM U NPUKAALHON XMMUKN U TPUBUAbHBIX Ha3BaHU

ANA COCTAaBNEHUNA XMMUYECKUX GOPMYA ABYXaTOMHbIX COeAMHEHWNI (OKCMA0B, cynbdnaos, rmapuaos u

T.M.) U APYIMX HEOPraHUYECKMX COeAMHEHUI OTAENbHbIX KACcCOB.
Tema 1.2. OcHoBHOEe coaeprkaHune 2 OK 01
Mepuogmnueckmi TeopeTnyeckoe obyyeHune OK 02
3aKOH 1 Tabnmua MpaKTMyeckune 3aHATUA 2

O.U. MeHpeneesa

Mepuoanyeckasa cuctema xummuyeckux anemeHTtos [.1. Mengeneesa. Pusnyeckuit cmbicn
Mepuoanyeckoro 3akoHa .M. MeHaeneeBa. 3aKOHOMEPHOCTU U3MEHEHUA CBOMCTB XMMUYECKUX
3/1IeMEHTOB, 0b6pasyemMbIX UMK
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NPOCTbIX N CNOXKHbIX BELLECTB B COOTBETCTBUM C MOIOKEHMEM XMMUYECKOro 3nemeHTa B [leprnoaunyeckom
cucteme. MmnpoBo33peHyecKoe 1 HayyHoe 3HayveHue lNepunoamnyeckoro 3akoHa .M. MeHgeneesa.
MporHo3sbl 4.1N. MeHgeneesa. OTKPbITUE HOBbIX XMMUYECKMX 3/IEMEHTOB.

PeweHune NPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3ap,aHm71 Ha XapaKTepnsaunio XMMNYECKNX
9N1EMEHTOB

«MeTannnyeckme / HemeTanIMyYecKkme CBOMCTBA, 31EKTPOOTPMLATENBHOCTb U CPOACTBO K 3/IEKTPOHY
XUMUNYECKUX SINEMEHTOB B COOTBETCTBUE C UX 3/IEKTPOHHbLIM CTPOEHUEM U MOJIOKEHNEM B NEPUOANYECKOM
cucteme xmumunyeckux anementos [.U. MeHgeneesa».

Paspen 2. Xumunyec K

ne peakumm

13

Tema 2.1. Tunbl

OcHoBHOEe coaeprKkaHue

XUMHNYECKUX

TeopeTnyeckoe obyyeHune

peakumi

KJ'IaCCMd)MKaLI,Mﬂ N TUNbl XUMUYECKUX peaKu,mZ C y4aCTnem HeopraHn4eCKunx BeLlecTs. KonunyecteeHHble
OTHOLWeEeHUA B XMMUN. OCHOBHblE KONMYECTBEHHbIE 3aKOHbI B XUMUKU U pacyeTbl NO YPAaBHEHNAM
XUMUNYECKUX

peakumit. Mosib Kak eAnHNLA KOAnYecTBa Bellectsa. MonspHaa macca. 3aKoHbl COXpaHeHWs Maccbl U
aHeprum.

3akoH Aoragpo. MonapHbiii 06bem razoB. OTHOCUTENbHAA NIOTHOCTb ra3os.
Peakuuun komnnekcoobpa3oBaHUA C y4acTMEM HEOPraHMYECKMX BELLECTB (Ha npumepe
TMOPOKCOKOMMIEKCOB LIMHKA U aNtOMUHWKA).

npaKTW-IeCKMG 3aHATUA

CocTaBneHue ypaBHEHUI peaKLNin CoegMHEHUSA, Pa3/IOKEHUA, 3aMeLLeHna, obmeHa. YpaBHEHMA peaKkLumi
rOpeHua, MIOHHOro 06MeHa, OKMCNEHMA-BOCCTAHOBIEHUA.

PacyeT KONIMYECTBEHHbIX XapaKTEPUCTUK UCXOAHbIX BELLECTB M NPOAYKTOB peakumu. Pacuet
KOZIMYECTBEHHbIX

XapaKTepUCTMK NPOAYKTA PEaKLMU COeAMHEHMA, €CIM O4HO M3 BELLECTB AaHO B U36bITKE U/UAW COAEPKUT
npumecu. PacyeT MaccoBo Man 06 beMHOM A,0M BbIXOAA NMPOAYKTA PeaKLnn coegmuHeHns ot
TEOPETMYECKN BO3MOXKHOTI0. PacyeT 06beMHbIX OTHOLWEHMI ra3oB. PacyeT maccbl (06bem, KonnMyecTso
BELLECTBa) NPOAYKTa peakLumm, eCn 04HO U3 BELLLECTB AaHO B BUAE pacTBOpa C onpeaeneHHOM MaccoBOM

OK 01
nip

31




[ONel paCTBOPEHHOIO BeLLECTBa.

ypaBHEHMFI OKMUCNEeHUA-BOCCTaHOBEeHMA. CTeneHb OKncaeHma. OKMCAnTeNb N BOCCTAaHOBUTE b.
OKNCANTENBHOBOCCTAHOBUTENbHbBIE peakunmn B npnpoae, npons3BoACTBEHHbIX NpoLeccax n
KN3HeneATeNIbHOCTU OPraHN3moB.

OKMCINTE/IbHO-BOCCTAaHOBUTE/IbHbIN noTteHuMan cpeapbl. CocrasneHue u YpaBHMUBaHUe
OKUC/INTENNIbHOBOCCTAHOBUTE/IbHbIX peaKu,m‘/'i MeTOo40M 3N1IEKTPOHHOTO 6anaHca. TunmuHble
HeopraHn4yeckmne okncamTeam n BOCCTaHOBUTENN. 3ﬂ€KTpOIWI3 PaCcTBOPOB U pacniaBoB conei.

Tema 2.2. OcHoBHOEe coaeprkaHune OK 01
dneKkTponuTnyecka | Teopetmnyeckoe obyyeHune
A guccoumauma u
MOHHbIA 0BMeH TeopuA aNeKTPONUTMYECKOWN guccoumaumn. Peakunm nMoHHoro obmeHa. CoctaBneHne peakumin MOHHOro
obmeHa nyTem COCTaBNEHUA UX NONHBIX N COKPALLEHHBIX MOHHbIX YPaBHEHWNA.
Maponns conenn. 3HaveHne rngponmsa B bnonornyeckmx obmeHHbIx npoueccax. MpumeHeHne rMaponnsa
B NPOMbILLIEHHOCTH.
NabopaTtopHble 3aHATUA 2
NabopaTopHas paboTa «Peakuuun ruaponnsar.
NccnepoBaHue cpeabl pPacTBOpoB coneit, 06pa3oBaHHbIX CUAbHBIMU M CNabbiMM NPOTONAUTAMMU, U UX
peaKLnin C pacTBOpamm LLEeNoYnN N KapboHaTa HaTpuA. CocTaBneHWe peakumii rmaponmnsa conen.
KoHTponbHan
CTpoeHue BellecTBa U XMMUYECKNE peaKkumu. 2
pabota 1
Pasgen 3. CTpoeHue 1 cBOMCTBa HEOPraHUYECKNX BELLECTB 24
Tema 3.1. OcHoBHOe coaepraHue OKO01
Knaccudpukaums, TeopeTuyeckoe obyyeHune
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HOMEHK/aTypa 1 MpepmeT HeopraHMYecKkor XMMmnmn. Bsanmocsasb HeopraHMyeckux sewects. Knaccnoumkaums OK 02
CTpoeHune HeopraHmnyecKkumx selects. [pocTbie 1 cnoXHbie BewecTBa. OCHOBHbIE KNACChl C/I0XKHbIX BELLECTB JiP
HeopraHM4YecKmx (oKcnAabl, TMapPOKCUAbI, KNCNOTbI, CONK). HOMeHKNaTypa 1 Ha3BaHMEe HEOPraHUYECKMX BELLLECTB UCXOAA U3
BeLLecTB NX XMMKUYeCcKor GOpMy/ibl UM COCTaBAEHNE XMMUYECKON GOPMYNbl UCXOAA U3 HAa3BaHMA BeLLLEeCTBa Mo

MeXAYHapo4HOWN UNn TPUBNANBHOWN

HOMEHK/IaType. 2

MexkmonekynapHbole B3aumogenctama. Kpuctannorngpatbl. ArperatHble COCTOAHMA BeLLeCTBa.

Kpuctannuuyeckme n amopdHble BelecTa. TUMbl KPUCTANNIMYECKUX PELLETOK (aTOMHasA, MOJIEKYNAPHas,

WMOHHAA, MeTanamyeckan). 3aBUMCMMOCTb GU3MYECKUX CBOMCTB BELLLECTBA OT TUMA KPUCTANINYECKOM

peweTKu. MpUYnHBI MHOrO0bpasns BeLLecTs.

CoBpeMeHHble NpeacTaBAeHNA O CTPOEHUN TBEPAbIX, XKUAKUX U ra3006pa3HbIx BewecTs. ugxume

KpucTaniol.

MpaKTnyeckne 3aHATUA 4

PeweHune 3aga4 Ha pacyeT MaccoBOWM A0AMN (MacCbl) XMMUYECKOTO 31eMEHTA (COeANHEHMA) B MONEKYe

(cmecn).

PeweHne npakTMYeCKMX 3afaHUMA MO KnacCUPUKaLMW, HOMEHKNATYPE W XMMMUYECKMM dopmynam

HeopraHMYeCcKMX BELLECTB PA3/IMYHbIX KNAaccoB (Ha3blBaTb M COCTaBAATb GOPMYNbl XMMUYECKUX BELLECTB,

onpeAenATb NPUHALNEXKHOCTb K Knaccy).

NCTOYHMKM XMMUYECKo MHPOopMaLmMmM (HaydyHaa u y4ebHO-Hay4Haa nMTepaTypa, CPeAcTBA MaCcCOBOM

nHPopMaumm, ceTb MHTEPHET 1 apyrue). NMouck MHPopmauumn No HazBaHMAM, NAeHTUDUKATOPaM,

CTPYKTYPHbIM popmynam.
Tema 3.2. OcHoBHOEe coaeprkaHune 12 OK 01
dusnkoxnmunyeckme | Teopetmuyeckoe obyyeHue 6 OK 02
cBOWCTBA MeTannbl. Obwme oGU3NYECKME M XMMMYECKMe CBOMCTBA MeTannoB. Cnocobbl nonyyeHusa. 3HayeHue np
HEOPraHM4YECKNX METANN0B W HEMETA/N/I0OB B MNPUPOLE WU KU3HEOEeATEeNbHOCTM 4YenoBeKa W opraHuamos. Kopposus 2
BELleCTs METaNNO0B: BUAbI KOPPO3UMK, CNocobbl 3aLUUTbl METANIZIOB OT KOPPO3UN.

Hemetannbl. Obwme dusnyeckne n xMmmnyecknme CBOWMCTBA HeMeTan0B. TUNUYHbIE CBOMCTBA MeTa/n/10B
Y=Yl
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rpynn. KnaccuouKkaumsa 1 HOMeHKNaTypa CoeAnNHEHU HeMeTannoB. KpyroBopoTbl BMOreHHbIX 3/1EMEHTOB
B npupoae.

XMMMYECKMe CBOIMCTBA OCHOBHbIX K1aCCOB HEOPraHNMYeCKnX BeLwecTs (OKCMA0B, TMAPOKCMA0B, KUCNOT,
conen u

Ap.). 3aKOHOMEpPHOCTU B USMEHEHUWN CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COEANHEHUI, BbICLUNX
OKCUAO0B M TMAPOKCMAOB.

MpakTnyeckme 3aHATUA

CocTaBnieHMe YPABHEHUN XMMWYECKUX PeakuMi C yyacTMUeM MpPOCTbIX W C/IOXHbIX HEOPraHW4YecKux
BELLECTB: OKCUAOB META/NI0B, HEeMeTassioB U ambOTEepPHbIX 3/1eMEHTOB; HEOPraHWYeCcKUX KUCAOT,
OCHOBaHMM 1 aMPOTEPHbIX

rMAPOKCUAOB, HEOPraHMYECKUX COMeN, XapaKTePM3YHOLLMX UX CBOMCTBA.

PelueHne NPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3343aHNIN HA CBOMCTBA M NOJyYeHne
HEeopraHNYecKnx BeLLecTs.

NabopaTtopHble 3aHATUA

NabopaTtopHana paboTta «CBoMCTBa METANN0B U HEMETA/I/IOBY.

UccneposaHue ¢M3VI‘-I€CKMX M XMMWUYECKUX CBOWMCTB METaNNoB MU HEMETANNNO0B. PeweHune
3KCNEPUMEHTA/IbHbIX 3a4a4 no CBOMCTBAaM XMMMUYECKMM CBOMCTBAM METa/IJIOB WU HemeTannos, Mo
PaCcno3HaBaHUIO N NONYYEHUIO COGAVIHGHVIVI MeTannoB N HEMETANNOB.

Tema 3.3.
MponsBoacTeo
HeopraHUYeCcKux
BellecTB. 3HaYeHue
U NpMMeHeHune B

OcHoBHOe coaeprxaHune

TeopeTuyeckoe obyyeHne

Oblwme npeacTaBNeHUA O MPOMbILWIEHHbIX CNOCOBAx MOAYYEHUA XMMUYECKMX BellecTB (Ha npumepe
NpPoM3BOACTBa aMMMAKa, CEPHOMN KUCNOTbI).

YepHaa n uBeTHaa metannyprua. NMpaktnyeckoe npumeHeHue 31eKTPoan3a ANA NOAYYEHUA WESTOYHbIX,

OKO01
OK 02
np
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6bITY M Ha

Leno4YHo3emMe/ibHbIX MeTaNn10B U a/IIOMUHNA. CTekno u cMnmkaTHan NPOMbILWLNEHHOCTb.

npoussoacTee Mpobnema 0Tx040B M NOHBOYHbBIX NPOAYKTOB.
MpaKTnyeckme 3aHATUA 2
PelwweHne NpakTUKO-OPUEHTUPOBAHHbIX 334aHMUMA O POIM HEOPTraHUYECKOM XMMUM B PA3BUTUU MeLULMHDI,
CO34aHMN HOBbIX MaTepuanos (B CTPOUTENLCTBE U AP. OTPACAAX NPOMbILLNEHHOCTHN), HOBbIX UCTOYHUKOB
3Heprumn (aNbTepHaTUBHbIE UCTOYHUKMN IHEPTUN) B PELIEHUN MPOBAEM IKONOTMYECKOMN, IHEPreTUYECKOM U
nuuLeBoi 6esonacHoCTy.
KOHTpoOAnbHaA .
CBonCTBa HEOPraHMYEeCKMX BELLECTB. 2
paboTa 2
Pasgen 4. CTpoeHue 1 cBOMNCTBA OPraHUYEeCKUX BELLECTB 29
Tema 4.1. OcHoBHOe coaeprKaHue OK 01
Knaccudumkaums, TeopeTnyeckoe o0byyeHune MP
CTpO€HNE " MpepmeT opraHNYecKkom XMmmmn. B3anmocsAsb HeEOpraHMYECKMX U OPraHNYeCcKMX BELLLECTB. np
HOMEHKNaTypa XUMMYECKOe CTPOEeHME KaK NOopsAOK COeAVMHEHMS aTOMOB B MOJIEKYAE COMNaCHO MX Ba/IEHTHOCTW.
OpraHU4YecKkux OCHOBHbIE MOJIOKEHUA TEOPUN XMMMUYECKOTO CTPOEHUA OpraHuyeckux coeauHeHuit A.M. Bytneposa.
BELLECTB YrnepoAaHbl CKeNneT opraHMYeckor Mosekynbl. MosekynapHble U CTPYKTYpHble (pa3BepHyTble,
COKpallleHHble) Xumuyeckne ¢opmyabl. 3aBUCMMOCTb CBOWCTB BELLECTB OT XMMWUYECKOro CTPOEHUs 2
MoOnekyn. M3omepua u un3omepbl (CTPYKTypHan, reomeTpuyeckas (uuc-TpaHc-usomepwus). KpaTHocTb
XMMMUYECKOM CBA3W.
MoHATME 0O ¢yHKUMOHanbHOW rpynne. [puHUMNBI  KNaccUPUKaLMM  OpraHUYECcKUX COeAMHEHWA.
MexayHapoaHana HOMEeHKAaTypa U NPUHUMMbI HOMEHKNATYPbl OPraHNUYECKUX COEAUHEHUN.
MpaKTHMyeckme 3aHATUA 2

HomeHKknatypa OpraHWYecKUXx COEAUHEHUIN OTAEeNbHbIX KAAaccoB (HACbIWEHHble, HEeHacblWweHHbIE W
apomaTuyeckue yrneBoaopoabl, CNMpTbl, GEHONbI, anbAeruabl, KeTOHbl, KapbOHOBble KMCAOTbI U Ap.)
CoctaBneHue

MOMHbBIX U COKPALLEHHbIX CTPYKTYPHbIX GOPMYN OpraHMYECKUX BELLECTB OTAE/IbHbIX KNacCoB, MCNOAb3YA UX
Ha3BaHMA NO CUCTEMATUYECKON HOMeEHKNaType. PacueTbl npocTeiwein Gopmynbl OpraHMYecKo MONEKY/IbI,
NCXOAA U3 3SN1EMEHTHOrOo cocTasa (B %).
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OcHoBHOe coaeprKkaHue 14 OK 01

TeopeTnyeckoe o0byyeHune 10 OK 02
Tema 4.2. CBowcTBa |PU3MKO-XMMUYECKME  CBOWMCTBA OPraHMYECKMX COEAMHEHWM  OTAeNbHbIX KnaccoB (ocobeHHOCTM
OpraHnYyecKkmnx KNaccuPpuKaumMm m HOMEHKNATypbl BHYTPU Kaacca; rTOMOJIOTMYECKUIA pag n obwaa dopmyna; nsomepus;
coeguHeHUN dM13nyecKme CBOMCTBA; XMMUYECKME CBOMCTBA; CNOCOObLI NOMYyYEHUS):

— npegenbHble yrnesogopoapl. FOpeHMe MeTaHa KakK OAMH W3 OCHOBHbIX MCTOYHWKOB Tenna B

NPOMbILINEHHOCTH

1 6bITy. CBOMCTBA NPUPOAHBIX YTNEBOAOPOAOB, HAXOXAEHMNE B NPUPOLE N NPUMEHEHME a/IKaHOB; 2

— HenpeaenbHble U apoOMaTUYECKUE YraeBoAopoabl. Moanmepunsauma sTuaeHa Kak OCHOBHOE HanpasaeHue

ero

ncnoab3oBaHMA. FopeHne aueTUeHa Kak UCTOYHMK BbICOKOTEMNEPATYPHOro NAaMeHU ANA CBAPKU U Pe3Kn 2

MeTaNNoB;

— KUCNopoAcOoAeprKalune coeamHeHuAa (cnupTbl M npocTble 3dupbl, GEeHONbl, anbaernabl U KeTOHbI,

KapboHoBble

KMCNOTbl M UX NpousBogHble). [lpaKTMUecKoe MNPUMEHEHWE STUNEHIIMKOAA, TAMUEPUHA, deHona. 2

MpumeHeHne dopmanbaernpa, auetanbaernaa, yKCyCHOM KMcaoTbl. Mblana Kak COMu BbICLIMX KapbOHOBbIX

Kucnot. Motowme CBOMCTBA MbiNa;

— a3oTcoAepKaline coeAnHEHUA (aMUHbI U aMUHOKUCNOTbI, 6e/ku). 2

Knaccuédumkauma w 0COBEHHOCTM  OpPraHUYecKMX peakuumin. PeaKuuoHHble UeHTpbl. Pagukansl. 5

MepBOHaYanbHble MOHATUA O TUNAX U MEXaHU3MAX OPraHUYECKUX PeaKLni.

lMpaKkTHUyecKme 3aHATUA 2

PelweHune Lenoyek NpeBpaLLEHMIA HA FTEHETUYECKYIO CBA3b MEXAY KNacCaMn OpraHNUYeCcKMX CoOeaMHEHUM C

COCTaB/IEHMEM HA3BaHWUM OPraHUYECKUX COEANHEHWUI MO TPUBUANBHOW UIN MEXAYHAPOLHOM
CUCTEMATMYECKOM HOMEHKNAType. PelleHne pacyeTHbIX 33434 N0 YPaBHEHMAM peaKkLMii C y4acTUEM

36




OpraHN4YeCKnx BeLlecTs.

NabopaTtopHble 3aHATUA

NabopatopHan paboTa «MonyyeHne sTUNEHA U U3yYEeHNE ero CBOMCTBY.

I'Ionyqume 3TWNEHa U3 3TaHO1a B na6opaTopMM n n3yvyeHume ero ¢M3W-IeCKMX N XMMMUYECKMX CBOMCTB.
CocTtasneHue peaKu,Mﬁ npucoeanHeHMA N OKUCNEHNA Ha NpumMmepe 3TUIEeHa. PeweHue PacCyeTHbIX 3a4a4 C
ncnonb3oBaHMeEm NAOTHOCTU ra3oB NO BOA4OPOAY U BO3AYXY.

Tema 4.3.
OpraHnyeckue
BellecTsa B
U3HEeOeATeNnbHOCT
N YenoBeKa.
MpownsBoacTBO U

OcHoBHOEe coaeprkaHue

TeopeTuyeckoe obyyeHne

BuoopraHuyeckme coegmHeHus. NpumeHeHne n buonormnyeckas ponb yrnesoaos. OKMcAeHWe yrneBonos —
WCTOYHUK SHEPTUM KMBbIX OpraHM3moB. O61acT NpUMeHeHNa aMUHOKUCNOT. MNpeBpaleHns 6e1KoB Nuwm
B OopraHuame. buonornyeckne ¢yHKUMKM GenkoB. Buonornyeckne GyHKUUKM XKUpOB. Ponb opraHnyeckom
XMMWUU B peLleHnmn npobaem nuwesoit 6e30nacHoCTy.

OK 01
OK 02
np
MP

npUMeHeHue
OpraHMYecKmnx
BELLecTB B
NPOMbILWJEHHOCTH

HyknenHoBble KMCNOTbI: COCTaB U cTpoeHue. CTpoeHne HykneoTnaos. CoctaB HyKIenHoBbIx Knucnot (OHK,
PHK). Ponb HYKNEMHOBbIX KUCNOT B XKM3HeAeATe/IbHOCTU OPraHM3MOB.

Mpon3BOACTBO OPraHMYECKMX BELLECTB: NPOM3BOACTBO MeTaHoNa, nepepaboTka HedpTu. MoAnaTUNEH KakK
KPYMHOTOHHA)HbIA MNPOAYKT XMMWYECKOro nNpou3BoAcTBa. [pumeHeHue 3TuneHa. [pou3BOACTBO M
NPUMEHEHME KaydyKa 1 pe3uHbl.

CUMHTETUYECKME M WCKYCCTBEHHblE BOJIOKHA, WX CTPOEHWe, CBOMCTBA. [paKTUYECKOEe WCMO/Ib30BaHMe
BOJIOKOH.

CUHTEeTUYECKME NNEHKN: U30NALMA ANA NPOBOAOB, MeMbBpPaHbl ANA ONPECHEHUA BOAbI, 3aLUTHbIE NIEHKN
AnA  aBTomobunein, nNAacTblpy, XUMpypruyeckme nosA3KW. HoBble  TEXHONOrMM  AanbHeKrLwero
COBEPLUEHCTBOBAHMA NOJIMMEPHbIX MAaTePMaAOB.

Ponb opraHn4eckoi xMmmn B peLleHnm npobaem sHepreTM4eckom 6€30nacHOCTH, B pa3BUTUN MeAULMHDI,
CO3aHMM HOBbIX MATEPNAN0B, HOBbIX UCTOYHUKOB SHEPTUN (aNbTEPHATUBHbBIE MCTOUHUKM SHEPTUN).

MpaKTnyecKkmne 3aHATUA
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PelieHMe NpaKkTUKO-OPUEHTUPOBAHHbIX 3a4aHNIM NO COCTAaBAEHUIO XMMUYECKMX PEAKLNIA, OTParKatoLLMX

XMMUYECKYH aKTUBHOCTb OPraHNYECKUX COeaMHEHUIM B Pa3INYHbIX cpeaax (MpupoaHbIX, BMONOrMyecKux,
TEXHOTEeHHbIX).

KOHTpoAnbHan .

CTpyKTypa 1 CBOMCTBA OPraHNYECKMX BELLECTB. 2
pabota 3
Pasgen 5. KnHeTnuyeckme n TepmogmHaMmn4eckme 3aKOHOMEPHOCTM NPOTEKAHMA XMMUYECKMUX peaKL i 12
Tema 5.1. OcHoBHOe coaeprKaHue 4 OKO01
KnHeTnyeckune TeopeTnyeckoe o0byyeHune 2 OK 02
3aKOHOMEPHOCTU | XMMMYEeCKNe peakuuu. KnaccuduKauma XMMUYECKUX peakuui: no ¢$a3oBOMY cOCTaBy (FOMOreHHble u ne Mp
NpoTeKaHuA reTeporeHHble), N0 UCNONb30BaHMIO KAaTaIM3aTopa (KaTanUTUYECKME U HEKATAIUTUYECKKE).
XUMUHECKNX CKOpOCTb peaKkuun, ee 3aBUCMMOCTb OT pPa3/iNyHbIX (GaKTOPOB: MPUPOAbl pearvpylowmnx BeLLecTs,
peakumi KOHLUEHTPALUMN pearnpyowmx BeLLecTs, Temnepatypbl (npasuao BanT-Todda), naowagm peakuMoHHOM 2

NOBEPXHOCTU, HaNNYMA KaTannsaTopa. Ponb KaTannsaTopos B NpMpose M NPOMbILNEHHOM NPOU3BOACTBE.

DHeprma akTMBauuu. AKTUBUPOBAHHbLIA KomnneKc. KaTanmsatopbl M Katanus. Ponb KaTtanusatopos B

npupoe 1 NPOMbILLAEHHOM NPOM3BOACTBE.

NabopaTtopHble 3aHATUA 2

MN3yyeHne 3aBUCMMOCTMN CKOPOCTU XMMMUYECKON peaKLMN OT KOHLLEHTPALUKN pearmpyoLLmnx BeLLecTs n
Temnepartypsol.

NabopaTtopHan paboTa Ha BbIbOP:

1. NabopaTtopHaa pabota «OnpegeneHve 3aBUCMMOCTM CKOPOCTM peakuum OT  KOHUEHTpauum
pearnpyoLLmnx

BewecTB». NccnenoBaHMe 3aBUCMMOCTU CKOPOCTU peakuMn OT KoHueHTpauuu. OnpegeneHme KOHCTaHTbI
CKOPOCTU peaKkuumn rpadpmnyeckum mMeTogom.

2. JlabopaTopHaa pabota «OnpegeneHne 3aBUCMMOCTM CKOPOCTU peakumnm OT TemnepaTypbi».
NccnepoBaHme 3aBUCUMOCTU CKOPOCTU peaKkumm OT TemnepaTypbl. PacyeT aHeprnumn aktmsaLmmn peakumu.
PeleHne NpaKkTMKO-OPMEHTUPOBAHHbIX 3a43aHUIN HA aHaNN3 GaKTOPOB, BANAIOLLMX HA U3SMEHEHUE CKOPOCTH
XMMMUYECKOM peaKkuum.
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Tema 5.2. OcHoBHOe coaeprKkaHue 6
TepmoanHamnYecK | TeopeTuyeckoe 0bydeHve 2 OK 01
ne Knaccndumkauma XuMmnyecknx peakumii: no tennosomy sdpdekTy (3K3oTepMmnyeckune, sSHAOTEPMUYECKME), NO OK 02
3aKOHOMEPHOCTU  |obpaTumocT  (obpaTtumbie M Heobpatumble). TennosBble  3GPEKTbI  XMMMYECKMX  peaKLUi. np
NpoTEKaHUA Tepmoxummyeckme ypaBHeHus. O6paTUMOCTb peakuniti. XMmmnyeckoe pPaBHOBECME M €ro CMeEeLLeHue nog MP
XUMUNYECKUX AENCTBMEM Pa3/IMYHbIX (GAKTOPOB (KOHUEHTpauMA peareHToB WM MNPOAYKTOB peakuuu, AaBleHue, 2
peakuui. TemnepaTypa) A8 CO34aHMA ONTUMANbHbIX YC0OBUIM NPOTEKAHMA XMMUYECKMX MPOLLECCOB.
PagHosecue MoHATHe 06 sHTanbnuu M aHTponuu. IHeprua M'Mbbca. 3akoH ecca u cneacTemAa U3 Hero. Ponb cmeleHns
XUMUHECKNX paBHOBECKA B TEXHONOMMYECKMX NpoL,eccax.
peakuuit MpaKTUYecKne 3aHATUA 2

MpuHumn Jle WaTenbe. BanaHme pasnmyHbix GakKTOPOB HAa USMEHEHME PaBHOBECUA XMMUYECKUX PeaKLUUA.

3aKOH AEeMCTBYIOLLMX MACC M KOHCTAHTA XMMMYECKOro paBHOBeCKA. PacyeTbl paBHOBECHbIX KOHLLEHTPALWA

pearmpyoLLmMx BeLWwecTs n NPOAYyKTOB peakumit. PacyeTtbl TennoBoro adpdekTa peakumm.

PelweHne NpaKkTMKO-OPMEHTUPOBAHHbIX 3343aHNI HA NpUMeHeHWe NpuHumMna fle-lLaTenbe ana HaxoxXaeHus

HanpaB/ieHMA CMELL,EHNA PAaBHOBECUA XMMMNYECKOM peakLMn U aHanm3 GakTopoB, BAUAIOLWMX Ha CMeLLeHne

XMMUYECKOro paBHOBeCUS.

NabopaTtopHble 3aHATUA 2

NabopaTtopHan paboTa «M3yvyeHne BAMAHMA Pa3anYHbIX PAaKTOPOB Ha CMELLEHNE XMMUYECKOTO

pasHoBecuA».

UccnepoBaHme BAMAHMA M3MEHEHUA KOHUEHTpauuu BeLwecTB, peakumu cpedbl U Temnepatypbl Ha

CMeLleHne XMmMmumyeckoro pasHosecua. CpaBHeHMEe MNOJIyYeHHbIX pPe3yabTaToB C  TeopeTUdecku

NPOrHo3npyembiMu Ha OCHOBe nNpuHumMna Jle LaTtenve.
KoHTpoAnbHan .

CKOpPOCTb XMMHNYECKOM peaKkumn n XMMnyeckoe paBHoBecue. 2
pabota 4
Paspen 6. AncnepcHble cnctembl 10
Tema 6.1. OcHoBHOEe coaeprkaHue 4 OK 01
JducnepcHoble TeopeTnyeckoe o0byyeHune 2
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cucTembl n AuncnepcHoble cuctemobl. KonnongHole cuctemol. UICTUHHbIE pacTBOpbI. OK 02
dakTOpbI X PacTBOopeHMe Kak PpusnKo-xmmmyeckuii npouecc. Pactsopbl. Cnocobbl NpUroToBAEHUA PacTBOPOB. OK 07
yCTON4YMNBOCTH PactBopumocTb. MaccoBan A401A pacTBOPEHHOro BewecTsa. [lpeaenbHoO 4OoNyCTUMbIE KOHUEHTPAUMKU N KX np

MCMO/Ib30BaHUE B OLLEHKE 3KO/1I0rMYyecKor 6e3onacHocCTu. 2 MP

Knaccnomkauyma gnucnepcHbix cuctem no coctasy. CTpoeHue 1 GpaKTopbl YCTOMYMBOCTM ANCMNEPCHBIX CUCTEM.

Pacno3sHaBaHWe MCTUHHbIX PAaCcTBOPOB, KOMJIOUAHbIX PacTBOPOB M rpyboamncnepcHbix cuctem. CTpoeHue

muuennbl. PacceMBaHue cBeTa nNpu NPOXOXKOAEHMW CBETOBOrO MyyKa yepe3 ONTUYECKM HEeOLHOPOAHYHO

cpeay (apdekta TuHgansa).

MpaKTnyecKkmne 3aHATUA 2

PeweHwne 3aga4 Ha NPMroToBAEHME PACTBOPOB.

PelweHne NPaKTUKO-OPUEHTUPOBAHHbIX PACYETHbIX 3a4aHUMA Ha AUCMNEPCHbIE CUCTEMbI, UCNO/SIb3yEMble B

O6bITOBOM M NPOM3BOACTBEHHOW [OEATE/IbHOCTU YesIOBEKa, C MNO3ULMA 3IKOJorMyecko 6esonacHocTm

nocneacTsniA U rPaMoTHbIX pPeLleHnin NPobiem, CBA3AaHHbIX C XUMUEN.
Tema 6.2. OcHoBHOEe coaeprkaHune 4 OK 01
NccneposaHne JNTabopaTopHblie 3aHATHA OK 02
CBOWACTB NabopaTopHas paboTa «MpUroToBNeHME PacTBOPOBY. ne
AncnepcHbIx MpurotoBneHune pacTBOpPOB  3aJaHHOM (monapHOM) KOHUEHTpaLUK (c NpaKTUKO- 2 MP
cmcTem ana ux OpPMEHTUPOBAHHbLIMM BONPOCaMK), onpeaeneHune cpeabl BOAHbIX PacTBOPOB.
MaeHTUOUKAUMM  [aGopaTtopHan paboTa «MccrenosaHme AMCNEPCHbIX CUCTEMDY.

MpurotoBneHNe W WU3Y4YEHWE CBOWCTB [AUCMEPCHbIX CUCTEM pPasHbiX BWAOB: CYCMEH3UM, 3MYAbCUW, 2

KonnonaHoro pacteopa. CpaBHEHME CBOMCTB UCTUHHBIX U KONNOUAHbIX PacTBOPOB, BbiiBIEHNE OCHOBHbIX

Pa3NYNn Mexay HAMM.
KoHTpoAnbHan

AuncnepcHble cnctemsl. 2
paboTta 5
Paspen 7. KayecTBeHHble peaKunmn obHapyKeHNs HEOPraHNYECKMUX M OPraHNYEeCKUX BELLECTB 10
Tema 7.1. OcHoBHOEe coaeprkaHue OK 01
O6HapyKeHue MpaKTnyecKkmne 3aHATUA OK 02
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HeopraHMYecKmx KayecTBeHHble XMMUYECKME peaKLunm, XapakTepHble gna 0bHapyKeHMA HeopraHMYeCKUX BeLLecTs
KaTUOHOB U (KaTMoHOB M aHMOHOB). CocTaBNEHME YPaBHEHMI peaKLMii 0B6HapYKeHMA KaToHOoB |-VI rpynn 1 aHMOHOB,
aHMOHOB B T.4. B MONIEKYAAPHOM U MOHHOM dopMax.

Peakunn obHapyKeHUs HeOPraHNYECKMX BELLECTB B peasibHbiX 06beKTaX OKpYKatoLen cpeabl.

NabopaTtopHble 3aHATUA

O6Hapy»KeHne HeopraHMYeCcKnx BeLLecTs (KaTMoHoB |-VI rpynn uamM aHMOHOB) C UCMO/Ib30BaHUEM

KauyeCTBEHHbIX aHAIMTUYECKUX PeaKLUMN.

NabopaTtopHan paboTa Ha BbIbOp:

1. NabopaTtopHas paboTta «AHaNUTUYECKNE peaKkumm KaTuoHoB |-VI rpynny».

MpoBeaeHMe KaueCTBEHHbIX PeaKLMii, UCMOb3yeMbix aNA 0OHapyKeHMA KaTMoHOB | rpynnbl (Kanus,

HaTpuA,

MarHus, ammoHus), Il rpynnbl Ha npumepe 6apus, Il rpynnel — cBMHUA, IV rpynnbl — antoMmnuuna, V

rpynnbl —kenesa (Il u lll), VI rpynnsl — HUKensa. OnucaHue HabogaemMblx ABAEHUI U COCTaBNEHNE

XMMUYECKUX PEeaKLUNA.

2. NabopaTtopHas paboTa «AHANUTUYECKME PeaKLMN aHUOHOBY

MpoBeaeHWe KayeCTBEHHbIX PeaKL M, UCMOb3yeMblix gnA 06HapyKeHMA aHMOHOB: KapboHaTa, pocdaTa,

cynbdara, cynbpuaa, HUTpaTa, xnopmuga n gp. OnnucaHme Habatogaembix ABNIEHUM U COCTaBNEHME

XUMUYECKUX PEeaKLUNA.
Tema 7.2. OcHoBHOE coaeprkaHue OK 01
Ob6HapyKeHue MpaKTnyecKkmne 3aHATHA OK 02
OpraHn4eckmx KauyecTBeHHbIe XMMUYECKNE PeaKLUUN, XapaKTepPHble ANA 0OHaPYKEHUSA OTAE/bHbIX KNAacCOB OPraHUYeCKnX np
BeLLecTB coeanHeHu: GeHOoN0B, aNbAErMA0B, Kpaxmana, YKCYCHOM KUCOTbl, aMUMHOKUCAOT U Ap. MP
OTAENbHbIX [eHaTypauusa 6eN1KoB Npu HarpeBaHuu, UBeTHble peakuun 6enKkos.
KNnaccos ¢ CocTaBneHne KayecTBeHHbIX peaKLMii 0BHapYyKeHNA OpraHNYecKMX CoeANHEHNIN OTAENbHbIX KNaccoB.
NCMo/Ib30BaHUEM

KayeCcTBEHHbIX
peakuum

NabopaTtopHble 3aHATUA

O6Hapy>KeHMe OpraHn4YecKkunx COGAVIHGHVII?I OTAE/NIbHbIX KNaCCOB.
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NabopaTtopHan paboTa Ha BbIbOP:
1. NabopatopHana paboTa «KauecTBeHHble peakumnn Ha OTAEe/bHbIE KNAacCbl OPraHUYECKUX BELLECTBY.

MpoBeaeHNe KaYeCTBEHHbIX peaKLMii, UCNob3yeMblX 418 0OHaPYKeHUsA OPraHUYECKMX BELLLECTB
Pa3/IMYHbIX KNaccoB: GEeHON0B, aNbAernaos, Kpaxmana, YKCyCHOWM KUCAOTbl, aMUHOKMUCAOT, BETKOB 1 Ap.
OnucaHue HabnogaeMblx ABNEHUI U COCTaBNEHME XMMUYECKUX PEAKLUIA U/Unm cxem.

2. NabopaTopHas paboTta «KauecTBeHHbIN aHaNU3 OPraHUYECKMX COeANHEHUI MO GYHKLMOHANBbHBIM
rpynnam». MpoBeseHne Ka4ecTBEHHbIX PeaKLMii, UCNOAb3yeMbIX A1 PACNO3HABAHUA OPraHNYECKUX
BELLECTB OTAE/IbHbIX KN1AcCOB NO GYHKLUMOHANBbHBIM Fpynnam: Ha NpMMepe aMUHOKUCIOT U KapbOHOBbIX
KMCNOT, CNUMpPTOB M GEeHO/10B, anbaernaos 1 KeToHoB. OnvcaHme Habaogaembix ABAEHUIA U COCTaBNEHNE
XMMMUYECKMX peaKkumii nu/mnam cxem.

MpodeccnoHanbHO -OPUEHTUPOBAHHOE COAEPKaHUMe (coaeprKaHMe NPUKNAAHOro Moayns) 40
Paspen 8. Xrvmua B 6bITY U NPON3BOACTBEHHOM AeATE/IbHOCTU YenoBeKa 10 OKO01
Tema 8.1. Xumuna s [OcHoBHOEe coaeprkaHue OK 02
bbITy 1 MNpaKkTnyeckmne 3aHATUA OK 04
NPOW3BOACTBEHHOW [3Konornyeckas 6€30MacHOCTb NOCNEACTBUI GbITOBO U NpPOM3BOACTBEHHOMN AEATENBHOCTU YEN0BEKA, OK 07
AEATENBHOCTU CBA3aHHaA ¢ NepepaboTKOM BELLECTB; MOMUCK M aHANU3 XMMUYECKON MHPOPMALMM U3 Pa3INYHbIX MNnK2.1
YyenoBeka MCTOYHMKOB (Hay4YHasa M yuebHO-Hay4yHas uTepaTypa, CpencTBa MaccoBon MHGOPMaLMK, ceTb MHTEPHET U

apyrune). Kelicbl (c yueTtom byayuiein npodeccuoHaibHOMN AeATeNbHOCTU) Ha aHaAM3 MHPopmaLmn o

NPOM3BOACTBEHHOW AEATENbHOCTU YENOBEKA, CBA3AHHOM C NepepaboTKoM 1 NoNyYeHUeM BELLLECTB, a

TaK}Ke C 9K0Nornyeckom 6e3onacHoOCTbH.

3awmTa Keica: MNpeactaBneHne pesynbTaToB peleHnn KeMcoB (BbICTyMNIEHME C Npe3eHTaumnen)
Tema 9.1.1. OcHoBHOE coaeprkaHue OK 01
OcHoBbI JNTabopaTopHblie 3aHATHA MK 2.3
nabopaTopHoit JlabopaTopHas paboTa «OcHOBbI 1a6OPATOPHOI NPAKTUKMY. np
MPAKTUKKN B JlabopaTopHas nocyaa u xmmuyeckune peaktnsbl. OcCHOBHble nabopaTopHble onepauunu. JlabopaTtopHoe
NPOpeCccMOoHanbHbl |oGopyaosaHme. TexHMKa 6e30NacHOCTM 1 NpaBuaa paboTbl (NoseaeHUs) B 1abopaTopuMm.
X 1abopaTopuAX  [[naktyeckme 3aHATUA 6
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BbINONHEHME TUMOBbLIX PACYETOB MO TEMATMKE IKCNEPUMEHTA (BbIXOA NPOAYKTA PeakLMn, Macca HaBECKM,
obbem pacTsopuTens).

O6paboTKa AaHHbIX, aHANN3 U OLEHKA UX AOCTOBEPHOCTM (BblYMC/IEHME CPEAHENO 3HAYEHMA
9KCNEePUMEHTA/IbHbIX AaHHbIX, NOrPeLIHOCTH).

MpeacTaBneHne pesynbTaToB IKCNEPMMEHTa B pasinyHon dopme (Tabnuua, rpaduk, otyeT, AoKNaa,

Tema 9.1.2.
XrMuyeckui
aHanu3 npob
BOAbI

npeseHTaums).

OcHoBHOe coaeprKaHue 13
TeopeTnyeckoe o0byyeHune 4
Knaccuomkauma npob Bogbl No BUAY M HA3HAYEHUIO, UCXOAA U3 ee XMMMUYECKOTO COCTaBa.

OpraHonenTuyeckme CBOMCTBA (3amax, NPO3pPaYHOCTb, LLBETHOCTb, MyTHOCTb) BOAbl. KNCAOTHOCTL U

LWeNo4YHOCTb BoAbl. pH cpeapbl U meToabl ee onpeaeneHua. ecTKoCTb BOAbl U METOAbI ee onpeaeneHus.
CyLHOCTb MeToAa TUTPOBaHMA. Buabl }KecTKOCTM BoAbl (BpeMEHHasA U MOCTOAHHAA). HeCTKOCTb BOAbI KaK
NPUYMHA BbINAAEHMA OCAAKOB UK

06pa3oBaHMA CONEOTNOKEHNN, UMEIOLMX MECTO B ObITy M Ha NPOM3BOACTBE.

CocTaB co/iei, BbI3bIBAOLWMX }KECTKOCTb BOAbI. XMMUYECKME NPOLLECCHI, YCTPAHAOLWME KECTKOCTb BOAbI.
YpaBHEHUSA XMMUYECKUX PEAKLMIA, UANOCTPUPYIOLLMX MPOLLECChI, MPOUCX04ALLME NPU YCTPAHEHUM

YKECTKOCTU. YCTpaHEHNEe BPEMEHHOWM }KeCTKOCTM BbITOBbIMWN U XMMMYECKMMM cnocobamm. Cnocobbl

YCTPaHEHMA NOCTOAHHOM YKECTKOCTM.

MpaKTnyecKkmne 3aHATUA 5
Cnocobbl BbIparkeHMA KOHLLEHTPALLMKN PaCcTBOPOB: MAaccoBas A0/ PaCTBOPEHHOIO BELLECTBA, MOAAPHAA U
MOIANIbHAA KOHLEHTpaLmu. TUTp pacTBopa. PelweHne NpakTMKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX

3a/1aHUI Ha pacyeT KOHLLeHTPaLUMIA 3arpA3HAOLWMX BELWECTB U UX CPAaBHEHME C Npese/ibHO A0NYCTUMbIMM
KoHueHTpauuamu (MAK).
NabopaTtopHble 3aHATUA 4

OK 01
OK 02
OK 07
NnK 2.1
ne
MP
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NccnepoBaHMe XMMUYECKOro cocTaBa Npob BoAbl.

JNTabopaTopHasa paboTa Ha BblibOp:

1. NabopatopHaa paboTta «O4MCTKA BOAbI OT 3arpsA3HEHUM».

Mcnonb3oBaHre meToaoB GUABTPOBAHUA U aAcOPOLMM ANA OTAENEHNA 3arPASHEHUN B UCCeAyeMOM
npobe

BOAbl. BbIOOp MeToaa o4MCTKM B 3aBUCMMOCTU OT BUAa 3arpasHeHns. CpaBHeHMe 3dPpeKTUBHOCTH
Pa3/INYHbIX METOA,0B OYMCTKM BOAbI B Pa3HbIX YCN0BUAX (B 1abopaTopmn, B LOMALIHUX U NONEBbIX
YyCNoBUSAX).

2. NNabopatopHas paboTta «OnpegeneHune pH Boabl U ee KNCAOTHOCTUY.

Onpegenexne pH cpenbl C NOMOLLBIO YHMBEPCANbHOTO MHAMKATOpPA. Micnonb3oBaHWe TUTPOBAHUA ANA
onpeaeneHuns KUCNoTHocTU. OnpegeneHne obuwen KUCNOTHOCTU BOAbI, pacyeT cBOBOAHON KMCNOTHOCTW.
Onpepenexune obuieit n ceoboaHom wenoyHoctn. CocTaBneHNE YPAaBHEHWUIN peakumie, NpoTeKaowmx npu

onpeaeneHnn KUCNOTHOCTH/ LeNoYHOCTU NPob Boabl. YcTaHOB/IeHWe cnocob0B UCMO/Ib30BAHMSA
nccnefo0BaHHbIX MPO6 BOAbI B *KMU3HEAEATENbHOCTU YeN0BEKA, HA OCHOBE MOJyYeHHbIX AaHHbIX O COCTaBe.
3. labopaTtopHas paboTta «OnpeneneHne KecTkocTu Bogbl U CNocobbl ee yCTpaHeHUA».

Cnocobbl ycTpaHeHUs BCeX BUA,0B KECTKOCTU B 3aBUCMMOCTHM OT COCTaBa CO/IeN KecTKocTu. PeweHne
9KCNEePMMEHTANIbHOW 334,34 Ha BbiABJIEHNE BPEMEHHOM M NMOCTOSHHOW ¥KecTKOCTM Bogbl. OueHKa
BEPOATHOCTW YCTPAHEHMA BCEX BUAOB KECTKOCTU B AOMALLHUX YCOBUAX.

Tema 9.1.3.
Xummnueckum
KOHTpPOJIb
KauyecTBa
NPOAYKTOB
nUTaHuA

OcHoBHOe coaeprKkaHue 12
TeopeTnyeckoe obyueHne 4
KayecTBEeHHbI XMMMYECKUI COCTAaB NPOAYKTOB NUTaAHUA. BewecTtsa, panbcndpuumpyome npoayKrol

NUTaHMA, U BELECTBa, 3arpA3HAOLLME NPOAYKTbI NUTAHMA. OnpeaeneHue 3arpA3HAOLLNX XMMUYECKUX

BELLECTB B NPOAYKTAX NUTaHUA, onpeaeneHue BeLwecTs, He 3adB/IeHHbIX B COCTaBe NPOAYKTOB MUTaHMUA.
MpaKTnyecKkmne 3aHATHA 5

OpraHun4yecKkre n HeopraHMYeckue BeLLecTBa, BXoAsaLWMe B COCTaB NpoAyKToB NuTaHua. OnpeaeneHve
cocTaBa 6/1t04 Ha coAeprKaHMe MaKPO MU MUKPO3/IEMEHTOB. M3yyeHne npeanoXKeHHbIX NpenoaaBaTesiem
6104 Ha

OKO01
OK 02
OK 07
MK 2.2
np
MP
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npegmetT XuMmmn4yecCKoro coCtaBa, onpegeneHumne ,u,oneﬁ oT CyTOHHOVI HOPMbI MakKpo U MMKPO3/1EMEHTOB B
YKa3aHHOM 6mo,u,e.

PeweHue NPaKTUKO-OPUEHTUPOBAHHbIX 3a4a4 NO KyJ'IMHapHOﬁ TEMATUKE PA3/IUYHbIX TUNOB.

NabopaTtopHble 3aHATUA

NccnepoBaHMe XMMUMYECKOro cOCTaBa NPOAYKTOB NMUTAHUS.

JNTabopaTopHasa paboTa Ha BbibOp:

1. NabopatopHan paboTta «OB6Hapy»KeHWe HATPATOB B MPOAYKTAX NUTAHUAY.

NccnepoBaHue matepranos NoJIYKOIMYECTBEHHBIM METOLOM ONpeaeieHUA HATPATOB C UCMO/Ib30BaHUEM
AndeHnnammHa (KopHenno4bl OBOLLENM, MCTbA U KOYEpPbIXKKA KanycTbl, Naoabl GpyKToB). AHANN3 YPOBHSA
3arpA3HeHnsa HUTPaTaMm NO MHTEHCUMBHOCTM OKPALIMBAHWUA NPOAYKTOB PeaKLMUM.

2. NTabopaTtopHas paboTa «MccnenoBaHne NpoAyKTOB NUTAaHUA Ha HalMYME YINeBOL0BY.

MccnepoBaHne MOMOYHbIX MPOAYKTOB HAa HanmM4vmne Kpaxmana. MccnegosaHne npogyKTOB Ha Hannuume
FNOKO3blI.

MpomexKyToyHas aTTectauma no AMcuunanHe (3Kk3ameH)

Bcero

144
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3. YcnoBua peanusauum nporpammbl 06uw,eobpasoBatenbHO AUCLUNIUHDI

3.1. TpeboBaHUA K MUHUMANIbHOMY MaTepPUaIbHO-TEXHUUYECKOMY obecneyueHuto

[Ona peannsaumm nporpammbl AUCUMNANHBI A0/XKHbI ObITb NPeayCMOTPEHbI
cnepywowme crneuuasnbHble MOMELWEHUA: Yy4ebHbIM KabuHeT Xxumunm  u/mnm
yuyebHOM xMmunyecKom nabopatopuu.

ObopypoBaHue y4yebHOro KabuHeta (HarnagHble nocobua): Habopbl
LIAPOCTEPKHEBbLIX MOZENEN MOJIEKYN, MOLENUN KPUCTANINYECKUX PELLETOK,
KONNEKUMM MNPOCTbIX W CNOXHbIX BeLeCTs W/MAM  KONNEeKUMM NONMMEpPOB;
KONNEKUMA TOPHbIX MNopoAa W MMUHepanoB, Tabnuua MeHaeneeBa, y4ebHble
dunbmbl, unppoBble 06pa3oBaTe/ibHbIE PECYPCHI.

TexHnyeckne  cpeactBa  ObOy4YeHMs:  KOMMbOTEP € YCTPOWMCTBAMM
BOCNPOW3BEAEHUA 3BYKAa, MNPUHTEP, MY/NbTUMEAMA-NPOEKTOP C 3KPAHOM,
MY/bTUMEANIMHAA A0CKA, YKa3Ka-Npe3eHTep AN Npes3eHTauni.

Ob6opynoBaHue nabopatopum n paboumx mect nabopaTopumn: MEH3YpPKH,
NUNETKU-KanesbHULbl, TEePMOMETPbl, MWUKPOCKOMN, Aynbl, npegmeTHble U
MOKPOBHbIE CTEKNA, MNNAHLWETbl A/1A KanebHbIX peaKkuun, ¢uNbTPOoBabHAA
H6ymara, NpomMbIBaNKN, CTEKNAHHbIE NPOBUPKK, pe3nHOoBble NPOBOKK, poHapUKn,
Habop peakTUBOB, CTEKNAHHbIE MNANOYKM, LWTATMBbI A1A MNPOOUPOK; MepHble
LUWMAMHAOPbI, BOPOHKM CTEKNAHHbIE, BOPOHKM AeNNTeNbHble UuanHapudeckune (50-
100 mn), cTynknM c nectmkom, ¢apdpopoBble YalWKW, MNUHUETbI, PUALTPDI
bymarkHble, BaTa, MapAA, 4YacoBble CTEKNA, 3/EKTPONAUTKKU, nNabopaTopHblie
WTaTUBbI, CNUPTOBbIE TOPENIKU, CNUYKKM, Npubop ANA nonyyeHus rasos (Mau
npobuMpKa C rasooTBOAHON TPpybKON), Aep)kaTtenn Ana npobupoK, CKAAHKKM ANns
XpaHEeHUA PeaKkTUBOB, Pa3AaToOYHbIe NOTKM; XMMMUYEcKne cTakaHbl (50, 100 n 200
MA); WNaTenn; NUHLETbI; TUreNbHble WKUNLUbI; CEKYHA0MEPbI (Talimepbl), MepHble
npobupku (Ha 10-20 mn) n mepHble Konbsl (25, 50, 100 n 200 mn), BoaaHaa 6aHs
(nnn TepmocTaT), CTeKNAHHbIE NA/IOYKU; KOHMYECKMe Kobbl ana TutposaHua (50
n 100 mn); MHAMKATOPHblE MNONOCKM Ana onpeaenenva pH wn craHgapTHas
WHAMKATOPHAsA WKana; yHMBEPCaANbHbIA MHANKATOP; nuneTku Ha 1, 10, 50 mn (nam
po3atopbl Ha 1, 5 1 10 mn), 610peTkM ANA TUTPOBAHUA, MeAULMHCKME WNPULbI Ha
100-150 mn, nabopaTopHble U/ AN aHaNUTUYECKUE Becbl, pH-MeTpbl, CYLLIUIbHbIN
wKad, n ap. nabopatopHoe obopyaoBaHume.

HoyTbyK, BMAMONPOEKTOP, TabAuLbl MO XMMWUKN, HACTOJIbHLIN Pa34aTOYHbIN
maTepuan.

3.2. MudopmanuoHHoe odecnedeHne 00y4eHust
Ilepeuenb pekoMeHyeMbIX Y4eOHbIX H31aHuii, UHTepHET-pecypcos,
JAOMOJHUTEIbHOI JIUTEPATYPHI
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3. YCJIOBUA PEA/TU3AIIHH ITPOI'PAMMBI

3.1. TpeGoBaHus K MUHUMAJIbHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecredeHn 0

Peanuzamus mporpamMmbl  TUCHUIUIMHBI TpeOyeT HaIuyus y4eOHOro KaOWHeTa
buomnorus.

O6GopynoBanue ydeOHOTO KabuHeTa: HacTeHHBIE CTEHABI MOCTOSHHOW AKCHO3UIIUU
«Pa3BuTHE pacTUTEIHLHOIO MUpay», «Pa3BUTHE )KUBOTHOTO MHUpPa», « YPOBHH OpraHU3AIMU
YKUBOU MPUPOIBD», « IKOJIOTHS Y payay.

VyeOHble HATIISIHBIE TOCOOUS:

- Habop TabuI] 10 OUOJIOTHH;

- HaOop «ITopTpeThbl yueHbIX — OUOJIOTOBY;

- KOJUIEKIIUH,

- TCO: HoyTOYK, BUIEOTIPOEKTOP, Vip-Kamepa.

4. 3.2. UHpopmaumnoHHOe obecneyeHne obyyeHns

Ilepeyens  pexkomMeHayeMbIX  y4YeOHbIX  u3gaHuii, HHTepHeT-pecypcos,
JAOMOJTHUTEJIbHOM JJUTEPATYPbI

JJist ¢cTy/1eHTOB:

1.Epémun B.B. Xumus Yriuyonéuueiii ypoBenb.10-11kn. Ilox penakumeit Jlynuna

B.B. M. [Ipoda 2020.

2.I'pubanoBa O.B. O0wmas u Heopranudeckas xumus .@enukce 2019.

3.Kacatkuna 1.B. ®usndeckas xumus. YueoHoe nmocooue. M.ML[.PUOP.2018.

4. Tynukun E.N. Yuyebnoe nocobue. CII6 Jlanb 2019.

Jliis npenogaBaresiei:

06 oOpazoBanuu B Poccuiickoit @enepanuu: penep. 3akon ot 29.12. 2012 Ne 273-
@d3 (B pen. Denepanbubix 3ak0HOB OT 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-D3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 No 203-®3, ot 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-@3, ot 03.02.2014 No 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014
No 135-@3, ot 04.06.2014 Ne 148-@3, ¢ u3Mm., BHeceHHbIMU DeqiepaibHBIM 3aKOHOM OT
04.06.2014 Ne 145-®3, B pex. ot 03.07.2016, c u3m. ot 19.12.2016.)

[Ipuka3z MunucrepctBa oopasoBanus u Hayku PO ot 31 nekabps 2015 r. N 1578 "O
BHECCHHHM HW3MCHCHUN B (eJiepalibHbI TOCYAapCTBEHHBIH 00pa30BaTENbHBINA CTaHAApT
cpenHero oOuiero oopa3oBaHusl, YTBEPKICHHBIN Mpruka3oM MuUHHCTEPCTBA 00pa30oBaHUs
u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. N413"

[IpumepHas ocHOBHasi oOpa3zoBaTeIbHas IporpaMMa CpeaHero o0Iero 0opa3oBaHus,
o100peHHas pelieHreM (peaepasbHOro yueOHO-METOIUYECKOTO 00bEAMHEHHUS 10 O0IIEMY
obpazoBanuio (mpoTokoit oT 30 HossOpst 2022 1. No 14).
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CrnankoB u np. XuMus st Tpodeccuii U CrenuaaIbHOCTEH TEXHHYECKOTO MpOoduis
(anexTpoHHOE mpuiiokeHue). — M.,2017

HNuTepHeT-pecypcehl
www.pvg.mk.ru (onmumnuana «Ilokopu BopoObeBbI ropbI»).

www.hemi.wallst.ru (OOpa3oBaTeNbHbII CAUT JJIS1 KOJIBHUKOB « XUMHUSI»).

www.alhimikov.net (O6pa3oBaTenbHBIN CAUT AJI IIKOJIbHUKOB).

www.chem.msu.su (3aexkTpoHHas OMOINOTEKA IO XUMUH ).

www.enauki.ru (MHTepHEeT-u3aHue i yuureneil « EcTeCTBEeHHbIE HAYKW ).

www.lseptember.ru (meToanueckas razeta «I[lepBoe ceHTIOp»).

www.hvsh.ru (xypHaIT «X¥MHS B IIKOJE) ).
www.hij.ru (KypHas «XUMHUS U )KU3HBY).

www.chemistry-chemists.com (3JIEKTPOHHBIN KypHAI « XUMUKH U XUMUSD?).
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4. KOHTpPO/Ib U OLEHKa pe3ynbTaToB 0CBOeHUA 06ueobpasoBaTenbHOM

ANCUUNNNHDI

Mopnyas / Pazgen OueHouHbIe
Ne Pe3yabTar 00y4yeHus OK
/ Tema MeponpusTHSs
I |OcHoBHON MOayJIb
1 |Pa3pen 1. ®opmyanpoBaTh 0a30BbIE
OcHoBBI cTpoeHus BellecTpa|IOHATHS U 3AKOHBI XUMUH
1.1 |Ctpoenue aToMOB CocTaBisATh XUMHUYECKHE 1. Tect «Ctpoenue aromoB [OK
XUMHUYECKUX JIEMEHTOB U (hopMyIIbI COeAMHEHHI B XUMHUYECKUX 37ieMeHToB 1 |01
MPUPO/Ia XUMHUUECKOHN CBSI3U  |COOTBETCTBHUHU CO CTEIEHBIO MPHUPOIa XUMHUECKOMN
OKUCJICHUS XUMHUYECKUX CBs3M». 2. 3aa4un Ha
3JIEMEHTOB, UCXOIS U3 COCTaBJICHUE XUMUYECKUX
BaJICHTHOCTH U (bopMyn IByXaTOMHBIX
ANEKTPOOTPULIATEILHOCTH coelMHEeHU! (OKCUJIOB,
Cynb(hUI0B, THAPUIOB U
T.IL.).
1.2 |IIlepuoanueckuii 3aKoH U XapakTepu3oBaTb XMMUYECKUE IIpakTuxo- OK
tabmauua J[.U. Menneneesa 3JIEMEHTBI B COOTBETCTBUU C UX  |OPHEHTHPOBAHHBIE 01
MI0JIO)KEHUEM B IIEPUOIUYECKON  |TeopeTHueckue 3aaanus Ha |OK
CHCTEME XMMHYECKHX 3JIEMEHTOB  |XapaKTEpH3aIHIO 02
JI.W. Menzeneesa XUMHUYECKUX DIIEMEHTOB:
«Merannuueckue /
HEMeTaJUTMYeCKHe
CBOMCTBa,
ANEKTPOOTPHULATETLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XMMUYECKHUX JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MOJIO)KEHHUEM B
MIEPUOTUYECKON CUCTEME
XUMHYECKHX 3JIEMEHTOB
JI.1. MenneneeBay.
Mopnyas / Pazgen OuneHouHbIe
Ne Pe3yabTaTr 00yuyeHus OK
/ Tema MeponpusTHS
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Pazpgea 2.

XuMHu4yeckue peakuuu

CocTaBiaTh YPAaBHCHUSA U
CXEMbI XUMHYE€CKHX peammﬁ

KonTpoasHnasi padora
«CTpoeHue BemecTsa u
XUMHUYeCKHe peakiumn»

2.1

THUIIBI XUMHUYECKUX PEaKLIHI

CoCTaBIATh PEaKIUu COCAMHCHHUSI,
paznoxeHusi, 0OMeHa, 3aMeIleHuUs],
OKHUCJIUTEITFHOBOCCTAHOBUTEIIHHBIE
peaKuy U peakiuu
KOMILIEKCOOOpa3oBaHus (Ha
MpUMEpEe THIPOKCOKOMIUIEKCOB
TIOMUHUS U [TUHKA) C YYaCTHEM
HEOPTraHUYECKUX BEUICCTB

1. 3amaun Ha
COCTaBJICHUE YPAaBHEHUI
peaKIMii: — COeMHEHUS,
3aMelleHUs, pa3ioKeHus,
oOMeHa U peakiuii ¢
y4acTHEM KOMIIJIEKCHBIX
coelMHEeHu! (Ha mpuMepe
I'HJIPOKCOKOMILIEKCOB
QTIOMUHUS U LIMHKA); —
OKHCIIUTEIbHO-
BOCCTAHOBUTEIIBHBIX
peaKkuuii ¢ UCI0JIb30BAHUEM|
METO/a JIEKTPOHHOIO
OanaHca; — ¢ y4acTHEM
KOMILJIEKCHBIX COETUHEHUI
(Ha mpumepe
I'HJIPOKCOKOMILIEKCOB
LIUHKA U QIIOMUHUS).

2. 3ana4yu Ha pacyeT
KOJIMYSCTBCHHBIX
XapaKTEePUCTUK MPOTYKTA
peaklMK COeTUHEHNS,
MacCOBOU MIH 00bEMHOM
JIOJIA BBIXO/1a MIPOJIYKTa
pEeaKIK COETUHEHHUS OT
TEOPETHUYECKH BO3MOKHOTO;
00BEMHBIX OTHOIIIEHUH
ra3oB; KOJUYECTBEHHEIX
XapaKTEPUCTUK UCXOTHBIX
BEILECTB U MTPOJIYKTOB
peaxiuu; Macchol (00beM,
KOJIMYCCTBO BEIIIECTBA)
MPOJIYKTa peaKkluu, eciu
OJIHO M3 BEISCTB JaHO B
BHJIC PacTBOpa C
ONpeaeICHHON MacCOBOM
JI0JIEW PaCTBOPEHHOTO
BEIECTBA.

OK
01

Monyas / Pa3nen

/ Tema

Pe3yabTaTr 00yuyeHus

OueHounbie
MeEpOnpUATHA

OK
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2.2 |DneKTpOJUTHYECK ast CocTaBisiTh ypaBHEHUS 1. 3amanus Ha coctaBienue |OK
JUCCOITUAIUS 1 HOHHBIN XUMHYECKHUX PEAKIIMA HOHHOTO  |MOJICKYJISPHBIX U HOHHBIX |01
oOMeH o0MeHa C y4acTHeM peaKIuii ¢ ydacTueM

HEOPTaHMYECKUX BEIICCTB OKCHJIOB, KUCJIOT,
OCHOBAHMI U COJICH,
HMOHHBIX peaKIHil
TUIPOJI3a COJIEH,
YCTaHOBJICHHE U3MEHEHHUS
KHCIIOTHOCTH CpEJbl. 2.
JlabopartopHnas pabota
«Peakuuu ruiposinsa.

3 |Pa3zpgea 3. HccaenoBarb cTpoeHune U Koutpoasnas  padora
CTpoeHHe U CBOCTBA CBONCTBA «CBoiicTBa
HEOPraHHYeCKHX BEIECTB  |HeOPraHHYeCKHX BellecTB L PrE LS (9 58

BelleCTB)

3.1 |[Knaccuduxarus, Knaccudumnupopats 1. Tect OK

HOMCHKJIATYpa U CTPOCHHE HEOpPraHWYECKHE BEIICCTBA B «Homenknarypa u 01

HCOPraHNYCCKUX BCIUICCTB

COOTBCTCTBHUH C UX CTPOCHUEM

Ha3BaHUE HEOPTraHUYECKUX
BELIECTB UCXOS U3 UX
XUMUYECKOH (OPMYIIBI WITH
COCTaBJICHUE XUMUYECKOU
(bopMyIbl HCXOA U3
Ha3BaHMsI BELLIECTBA 110
MEKTYHApOAHON WU
TPUBHAIIBHON
HOMEHKJIAType».

2. 3ana4yu Ha pacyeT
MacCOBOM J0JH (Macchl)
XUMHUYECKOTO dJIEMEHTa
(coemuHeHUsT) B MOJIEKYJIE
(cmecn).

3. IIpakTHueckue
3a1aHus 110
KJIacCU(pUKaIInH,
HOMEHKJIAType U
XUMHYECKUM (hopmyram
HEOPTaHMYECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTnueckue
3aJlaHus Ha OTpPEeIeTICHUE
XUMHUYECKOM aKTUBHOCTH
BEILIECTB B 3aBUCHUMOCTH
BHUJa XUMHUYECKOU CBSI3U U
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THUMA KPUCTAITNYECKOMN
pEIIEeTKHU.

3.2 |®u3uKoxuMHUECKHE CBOMCTBA | Y CTaHABIUBATH 3aBUCUMOCTD 1. Tect «OcobeHHOCTH OK
HEOPraHUYeCKUX (U3UKOXUMHUYECKHUX CBOMCTB XUMHYECKHUX CBOMCTB 01
HEOPraHUYECKHUX BEILECTB OKCHJIOB, KHCIIOT, OK
OCHOBaHuUM, amporepubix |02
TUAPOKCHUJIOB U
Mopnyas / Paznen Onenounsble
Ne PesynabTaT 00yuenuns OK
/ Tema MeponpusTHS
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BEILIECTB

OT CTPOEHUS aTOMOB M MOJIEKYJI, a
TaK)Ke THITA KPUCTALTHIECKON
peuieTku

COJIEN Y.

2. 3amanus Ha
COCTaBJICHUE YPAaBHEHUI
XMMHYECKUX PEAKLIUN C
Y4aCTUCM IMPOCTHIX U
CJIOKHBIX HEOPraHUYECKHUX
BEILECTB: OKCHUJIOB
METaJUIOB, HEMETAJUIOB U
aM(OTEpHBIX 2JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMH U aM(OTEpHBIX
TUAPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepHU3YIOIIHUX UX
CBOMCTBA U CIIOCOOBI
IIOJIyYEHUS.

3. [TpaxTuko-
OPUEHTHUPOBAHHBIC
TEOPETHUECKHUE 3aJaHus Ha
CBOMCTBA U NOJIy4YEHUE
HEOPraHMYECKUX BEIIECTB.
4. JTaboparopnas pabota
«CBOMCTBa METAJIIOB U

HEMETAIIJIOBY.
3.3 {IIpouzBoacTBo OO00CHOBBIBATH 3HAUEHUE U ITpakTHko- OK
HEOpPraHMYECKUX BEIIECTB. MIPUMEHEHHE HEOPTaHUUECKUX opuenTupoBanHkie 3aganns |01
3HaueHue ¥ IpUMEHEHHE B BELIECTB B OBITOBOH U 10 COCTABJICHUIO OK
OBITY U Ha MPOU3BOJICTBE MIPOU3BOJICTBEHHOM JECATEIBHOCTH |XUMUYECKUX PEAKLIUN C 02
yesoBeKa ux (pusuko- y4acTHEM HEOPraHU4YeCKUX
XUMHAYECKHUMHU CBOWCTBAMH BELIECTB, UCIOJIb3yEMbIX
JUIA UX UACHTUDUKALMY U
MPOMBIIIJICHHBIX CIIOCOO0B
MOJIyYEHUS.
4 |Pazgen 4. HccnenoBath cTpoeHue u KonTpouabnas OK

CTtpoeHue u cBoiicTBa
OpraHn4yecKuX BellecTB

CBOMCTBA OPraHU4YeCKHX
BELIECTB

padora «CTpoeHue u
CBOlicTBa
OPraHMYecKuXx
BellecTB)
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4.1

Knaccudukanms, crpoeHue u
HOMEHKJIATypa OPraHUYECKUX
BEIIECTB

KnaccudunupoBars opraHnueckue
BEIIIECTBA B COOTBETCTBUU C UX
CTpPOEHUEM

I. 3agaHus Ha
COCTaBJICHUE Ha3BAHMI
OPraHUYEeCKUX COCIUHEHUIN
10 TPUBHAIBHOW WITU
MEKTYHapOAHOMN
CHUCTEMAaTUYECKOU
HOMEHKJIAType.

2. 3amanns Ha
COCTAaBJICHUE IIOJIHBIX U
COKpAIEHHBIX

CTPYKTYPHBIX (hopMyI

OK
01

OK

OpraHn4YCCKuX BCUICCTB
OTACIBHBIX KJIACCOB.

3. 3aauu Ha onpeeIeHue
npocteiien GopmMyIbl
OpPraHUYECKON MOJIEKYJIbI,
UCXOJI U3 DJIEMEHTHOTO
cocrana (B %).
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4.2

CBolicTBa OpraHUYECKUX
COEAMHEHHI

YcraHaBiIMBaTh 3aBUCUMOCTb
(DU3UKOXUMHUYECKHIX CBOMCTB
OpPTaHUYECKUX BEIIESCTB OT
CTPOEHUS MOJIEKYIT

1. 3agaHus Ha
COCTaBJICHUE YPAaBHEHMI
XUMHUYECKUX PEAKLUH C
y4acTUEM OPTaHUYECKUX
BELIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHMS.

2. 3amanus Ha
COCTABJICHUE YPaBHECHUU
XUMHUYECKHUX PEAKLIHH,
HJUTFOCTPUPYIOIIUX
XMMHMYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
IIPOTEKAHUS JTaHHBIX
peaKuuil ¥ FTeHETUYECKON
CBS3U OPraHUYECKHUX
BEILECTB Pa3HbIX KJIACCOB.

3. Pacyernble 3anaun
110 YPaBHEHUSAM PEAKIUH C
y4acTUEM OPTaHUYECKUX
BELIECTB.

4. JlaGopaTopHas
pabota «Ilonyuenune
STHJICHA U U3yYCHHE eTO
CBOMCTB.

OK
01

OK
02

4.3

Oprannueckue BEIIeCTBa B
KU3ZHEIESITEIIbHOC TH
yenoseka. [Ipon3BocTBo u
MIPUMEHEHHUE OPraHUYECKHUX
BEILIECTB B MPOMBIILJIEHHOCTH

OO00CHOBEIBAThH 3HAYEHUE U
MPUMEHEHHE OPTaHMYIECKUX
BEIIECTB B OLITOBOH U
MIPOU3BOJICTBEHHON NEATENbHOCTH
4yenoBeKa ux Gpusuko-
XAMUYECKAMU CBOHCTBAMH

[IpakTuko-
OPHUEHTHPOBAHHBIE 3aJJaHUS
10 COCTABJICHUIO
XUMUYECKUX PEAKLUN C
y4acTHEM OPTaHUYECKUX
BELIECTB, UCIIOJIb3YEMBIX
VI UX UAECHTU(PUKAIUY B
OBITY U IPOMBIIIJIEHHOCTH.

OK
01

OK
02

Mopayas / Paznen

/ Tema

Pe3yabTaTr 00yuyeHus

OueHounbie
MeEpOnpUATHSA

OK
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Pa3pgea 5.

Knnernueckue n
TePMOJAMHAMUYEC KHE
3aKOHOMEPHOCTH
NPOTEeKAHUSI XUMHYECKHX
peakuuii

Hccaenosarb paBHOBeCHE U
CKOPOCTHh XMMHYECKHX peaKuuii

KonTpouabnas padora
«CKopocTh XUMHYECKOH
peaKknnu U XUMHYecKoe
paBHOBecHe»

5.1

Kunetnueckue
3aKOHOMEPHOCTHU MPOTEKAHUS
XMMHYECKUX PEAKIUI

WccnenoBaTh BIHMSHIE
KOHUEHTPALHUH PEArupyrolmx
BEILIECTB U TEMIIEPATYPhI Ha
CKOpPOCTb XUMHUYECKHX PEAKLUI

1. JTabopaTopHnast pabota Ha
BEIOOD:

«Ornpenenenue
3aBUCUMOCTH CKOPOCTH
pEaKIMU OT KOHLIEHTPALUH
pearupyroIuux BeLEecTBY;

«Ornpenenenue
3aBUCUMOCTH CKOPOCTH
PEaKIMU OT TEMIIEPATYPBI».

2. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHUs Ha
aHann3 (paKTopOB,
BIIUSIIOLIUX HA U3MEHEHHE
CKOPOCTH XUMHUYECKOU
peaxiuu.

OK
01

OK
02

5.2

TepmoanHamuuec Kue
3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEAKIUH.
PaBHOBECHE XUMHUECKUX
peakuui

HccnenoBaTh BIHSHIE U3MCHCHHUS
KOHIOCHTpau BEIIECTB, PCaKINU
CpCAbl U TEMIICPATYPHI HA
CMCHICHHUEC XUMHUYCCKOTI'O
PaBHOBCCHUA

1. 3azauu Ha pacueTsl
TEII0BbIX 3((HEKTOB
XMUMUYECKHUX peakuil u
OTIpe/ieNIeHUE TUTIA PEAKITHH
(o terioBoMy 3¢ deKTy:
9K30- U SHJOTEPMUYECKHE).

2. [IpakTuxo-
OPUEHTUPOBAHHBIE 3aJaHUS
Ha MpUMEHEHUEe MPUHIUNa
Jle llaTense mis
HAXO0X/ICHUS HaIlpaBJICHUS
CMEIIIeHHS PaBHOBECHSI
XUMHUYECKON pEeaKIMU U
aHanu3 (pakTopos,
BIIUSIOLIUX HA CMEILIEHUE
XMMHUYECKOTO PABHOBECHSI.

3. JlaGopatopHas
pabota «3yuenue
BIIMSTHUSI PA3ITMYHBIX

OK
01

OK
02
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(haKkTOpOB Ha CMEIICHUE
XUMHYECKOTO PABHOBECHS.

6 (Pazgea 6. HccaenoBarsb aucnepcHble Kourpoabsnasa pabora mno
Jucnepcubie CHCTEMBI Teme
«/lucnepcHbIe cUCTEMbD)
Monyas / Paznen OueHouHbIE o
Ne PesyabTaT 00yuenuns
/ Tema MeponpusTHS K
CHCTEMBbI
6.1 |[lucniepcHble CUCTEMBI U Pa3znuuats uctunHble pacTBOphl, | 1. 3ama4yu Ha OK
(akTOpbI X YCTOMYMBOCTH  |KOJUIOMIHBIE PACTBOPHI U npurorosyenue pacteopos. (01
rpy0OAMCIIEPCHBIC CUCTEMBI HA |9 TTpaKTHKO- OK
OCHOBE XHUMHUYECKOTO OPHEHTHPOBAHHDIC 02
OKCHCPUMCHTA pacueTHbIE 3ajIaHUs HA
JUCIIEPCHBIE CUCTEMBI,
HCIIOJIh3yeMbIE€ B OBITOBOM
Y POU3BOJCTBEHHOM
JIESATEIIBHOCTH YEJIOBEKA.
6.2 |ccrnenoBanue CBONCTB Uccnenosats pusnkoxumuueckue |Jlaboparopnas padora (Ha |OK
JUCIIEPCHBIX CUCTEM CBOWCTBA pa3IMYHBIX BUJIOB BBIOOD): 01
JUCIIEPCHBIX CUCTEM — TlpuroToBieHue
pacTBOpOB; —
Hccnenosanune

AUCIICPCHBIX CUCTCM.
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Pa3zgen 7.

KauecTBeHHBIE peakiun

00Hapy:KEeHHUS OPraHUuYeCcKNX
1 HEOPraHUYECKHUX BellecTB

HcciaenoBaTh cBOMCTBA
OPraHMYecKux u
HEOPraHU4eCKHX BelleCTB C

HCIOJIBb30BAHHUEM KAaYEeCTBCHHBIX

peakuuit

7.1

OO6nHapyxeHue
HEOPTraHNYECKUX KATHOHOB U
AHMOHOB

HccnenosaTh KaueCTBEHHBIE
peaKIu HEOPTraHUIECKUX
BEILIECTB

1. JTabopaTopHnas pabota
(Ha BBIOOD):

— AHaJIUTHUYECKHUE
peaKIu KaTHOHOB [—
VIrpynn; —
AHanuTuyeckue
pEeaKIy aHKOHOB.

2. IlpakTueckue 3a1aHus
Ha COCTABJICHUE YPaBHEHUI
peaxiuii oOOHapyKEHUS
katuoHoB [-VI rpynm n
AHUOHOB, B T.4. B
MOJIEKYJIIPHOM Y HIOHHOU
dbopmax.

OK
01

7.2

O6HapyxeHne OpraHuYeCKux

BCIICCTB OTACIBHBIX KJIAaCCOB C

HUCIIOJIB30BAHHUEM
Kau4CCTBCHHBIX peaKI_II/II\/’I

HUccnenoBarh KauecTBEHHBIE
pEeaKIu OPraHuYeCKuX

COE€IUHEHHUH OTACIBHBIX KJIACCOB

1. JTabopaTopHnas pabota
(1a BBIOOD):

— KauecTBeHHble peakinu
Ha OTJCIIbHBIC KJIACCHI
OpraHWYECKHUX BEIECTB; —
KadecTBeHHEIN aHAITN3
OpraHUYECKUX
CO€IUHEHMH I10
(bYHKIHOHATIBHBIM
rpymnmnam.

OK
01

Monyas / Pa3nen
/ Tema

Pe3yabTaTr 00yuyeHus

OueHounbie
MeponpusTHsI

2. ITpakTryeckue 3aJaHust
Ha COCTABJICHHE
Ka4eCTBEHHBIX PEAKIUN
oOHapyKeHUs
OpraHUYeCKUX COCAUHECHUM.

II

IMpuxiaagnoit Moa yJib
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Pazgen 8.

Xumus B ObITY B
NPOU3BOJCTBEHH 0il
AeATeJIbHOCTH YeJI0BeKa

OneHuBaTh NOCJAEICTBHA
OBITOBOH H
NMPOU3BOACTBECHHOM
JeTeJHLHOCTH YeJI0BeKa ¢
NO3UIMI AKOJIOTNYEeCKOM

3ammra Keiica (¢ yueTrom
Oynyiuei
npogdeccuoHAIBLHOM
AesiTeJIbHOCTH)

0e30IacHOCTH
Xumus B OBITY H O1eHuBaTh MOCIEACTBUI Keiic (¢ yuerom Oynymiei OK 01
IIPOU3BOJICTBEHHO I OBITOBOM M IIPOU3BOJICTBEHHOM |IpOodeccoHanbHON OK 02
NeSITeNIbHOCTH YeJIOBEKa JIESTEIbHOCTH YEJIOBEKA C JIESITEIIbHOCTH ) OK 04
MO3ULIMH KOJOIrMYECKOU Bo3MOKHBIE TEMBI OK 07
besomacHocTH keiicos: 1. [lorennenue MK
KJIMMaTa u
BBICBOOO)K/ICHHE T'a30BbIX
THJIPATOB CO JTHA OKEaHa.
2. bynymue marepuansl
JUIS aBUA-, MAITTHO- U
pruOOPOCTPOCHHUSL.
3. HoBsie maTepuarbl
JUISL COJIHEUHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE
pPaCTUTEIBHBIX MPENapaToB.
9.1 |Pa3zgen 9.1. HNurepnperupoBars 3amura
I/ICCJIe)IOBaHHe u XUMHYECKHE ITPOLIECCHI U y‘leﬁﬂoncc.]Ie)IOBaTeJILCKOFO
XHMHYECKHI aHATN3 sIBJICHUs B Ouocdepe HpoeKTa
00bexTOB OHoOchepsbl (c yuerom Oynyueit
npo¢deccuoHAILHOM
AeSITeIbHOCTH)
9.1.1{OcHoBBI Ta6OpaTOPHOM BrIMoTHATE TOJHBIN ITUKIT 1. Jlabopartopnas pa6ora |[OK 01
MPAKTUKU B TPO(GECCHOHATIBH |[9KCTIEPUMEHTAILHOTO «OcHoBBI Ta0OpaTOPHOI K

BIX JJAOOpATOPUSIX

HCCIIEIOBAHMS ¢ COOJIOICHUEM
paBUiI 0€30MaCHOTO
oOpalleHus C BelleCTBaMU U
1a00paTOPHBIM
obopynoBaHuEM

MMPAKTUKN).

2.
TEMATUKC SKCIICPUMCHTA.

Tumnosele pacyeTsl 10

3. 3amaun Ha
BBIYHCJICHHE CPETHETO
3HAYECHHUS
IKCIIEPUMEHTAIBHBIX JIAHHBIX,
MOTPEITHOCTH.

4,
pPEe3yIbTATOB DKCIIEPUMEHTA B

[IpencraBnenue

pasnuyHoi Gopme (Tabnuna,
rpaduK, OT4ET,IOKIAT,. . ...
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OK

9.1.2

XUMHUYECKUN aHaau3 npood
BOAbI

UccnenoBars xumMmuueckuit
cocTaB PoO BOJIBI

1. Tect «CBoiicTBa u
COCTaB BOJIBIY.

2. 3amanue
«XUMHUYECKUM COCTaB BOJIbI,
THII BOJBI M CIIOCOOEI ee
MIPUMEHEHUSD» (C
HCITOJIb30BaHUEM
HOPMATHBHBIX JJOKYMEHTOB).

3. [IpakTuko-
OPUEHTUPOBAHHBIE
TEOPETHUYCCKHE 3aaHus Ha
COCTaB BOJIBI M CIIOCOOKI
BBIPOKCHUSI KOHIICHTPALIMH K
nepecyeT KOHIIEHTpaui (¢
HCII0JIb30BAHUEM
HOPMATHBHBIX JJOKYMEHTOB).

4. Jlaboparopuas pabota
Ha BBIOOP:

— Ouncrka BOOBI OT
3arpsA3HEHUN;

— Omnpenenenue pH
BOJbI U €€ KUCJIOTHOCTH,

— Omnpenenenue
KECTKOCTHU BOJBI M CTIOCOOBI
€€ YCTpaHEeHHUsI.

OK 01
OK 02
OK 07

Monyas / Pa3nen
/ Tema

PesynabTaT 00yuenuns

OuneHovyHEBIE
MepOonpUsITUst

OK
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9.1.3

XUMUYECKUN KOHTPOJIb
KaueCTBaA MPOAYKTOB IMUTAHUS

Hccnenosats XuMHU4YeCKUN
COCTaB HpOl[yKTOB IIUTAHUA

1. Tect «Oprannueckue
Y HEOpraHUYeCKHe BEIIEeCTBa,
BXOOAIIHUE B COCTAaB
IPOIAYKTOB MTUTAHUS.

2. [IpakTuko-
OPUEHTUPOBAHHBIC 3aaHUS
10 KYJIMHAPHON TEMaTHUKE.

3. Jlaboparopnas pabota
(ua BBIOOD):

— OOHapy)eHUe HUTPATOB B
POAYKTaX MUTAHUS; —
HccnenoBanue npoayKTOB
IUTAHUS HA HAJIMYKE
yTJI€BOAOB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJIU4ne
yIJ1€BOJIOB

(kpaxmai, rIKo3a,
caxaposa).

OK 01
OK 02
OK 07
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S. Kpurepuu oueHku

Ouenka «5» cTaBUTCS B ClIydae, €ClIM CTYICHT MOHUMAET XMMH3M SBIICHUN U
IIPOIIECCOB, 3HAET 3aKOHBI U TECOPHUH, YMEET MOJATBEPAUTH X KOHKPETHBIMU
puMepamMu, MPUMEHUTH UX B HOBOUM CUTYaIlMU U TIPH BBIMOTHCHUH MPAKTUIECKUX
3aganui. [TucbMenHas paboTa BEITIOTHEHA O€3 OITMOOK 1 HEJIOYETOB MIIM UMEET HE
6onee omHoro Hepou€ta. CTyIeHT MaéT TOUHOE ONPECIICHUE OCHOBHBIX MTOHSITHH,
3aKOHOB, TEOPHH, IPABHUILHOE ONPEICIICHIE XUMUICCKUX BEIIMUUH U UX €ITHHUI]
MU3MEPCHUS, TPaBUILHO 3anuCchIBaeT (GOpMyIIbl U Ja€T Ha3BaHKE BemecTBam. [Ipu
OTBETE CTYJCHT OOHAPYKHUBACT CAMOCTOSTEIIBHOCTh U apTYMEHTHPOBAHHOCTH
CYXKJIEHUH, yMEET YCTaHABIINBATh
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BHYTPUIIPEIMETHBIE U MEXINpeaMeTHble CcBsi3u. CTylIEeHT aHanu3upyer, o0oOuaeT u
CaMOCTOSTENLHO JIENIAET BBIBOJIbI; YMEET CTPYKTYpPUPOBATH MaTEpHAIL.

Ouenka «4» cTaBUTCS B Cy4ae, €Clii CTYJEHT JIOMYCKAeT OJHY HErpyoyro OmmOKy
Wi He Oosiee JBYX HENOYETOB M MOXKET HUX HCIPABUTh CAMOCTOSITEIBHO WU C
HEOOJBIION NMOMOIIBI0 TIpenoaBaresns. HemocTaTounbl HaBbIKK PabOTHI CO CIIPABOYHOM
auTepatypoi. B muceMeHHOM paboTe mpu MoJHOM 00beMe - He 0oJiee OJTHON Herpyooil u
OJTHOTO HeouéTa (Uiu He OoJiee IByX HEJOUETOB).

Ouenka «3» cTaBUTCS B cllydae, €CJIM CTYJEHT MPaBHJIBHO MMOHUMAET XMMHUYECKYIO
CYIITHOCTh SIBJICHHHA W TIPOIIECCOB, HO TIPU OTBETE OOHAPYKUBACT OTIEILHBIC TPOOCIHI B
YCBOCHHH OCHOBHBIX TEM Kypca XUMHU; UCTIBITHIBAET 3aTPY/IHECHUS B IPUMEHEHUN 3HAHUN
JUISL pelieHusl 3a7ad, NMpU OOBSICHEHUM XMUMHUYECKUX IMPOIIECCOB Ha OCHOBE TEOPHUH U
3aKOHOB; OTBET y4Yalllerocs HEMOJIHbIM, HEJOCTAaTOYHO MOHUMAHHE OCHOBHBIX BOIPOCOB
Kypca XUMHH, TOMYCKAET OJIHY - JIBe rpyOble omnOKku. B nmucbMeHHoi paboTe HE MeHee
50% e€ 00bEMa BBITIOJIHEHO MTPaBUIILHO UJTU JOIYIIEHO HE OoJiee ABYX IPyObIX OIIHUOOK.

Ouenka «2» CTaBUTCS B Cllyyae, €ClId CTYACHT HE 3HAaeT U HE MOHUMAET OOJIbIIYIO
yacTb MaTepuaia; 3HAaHUS HEMOJIHbIE WM cl1abo CPOPMUPOBAHHBIE, HET YMEHUH HX
NPUMEHEHHs K pEeUIeHHIO 3a7ad W BOIpocoB 1o oOpasiy. Ilpum orBere Ha Bompoc
JOIyCKaeT TIpyOble OLIMOKH, KOTOpPblE OH HE MOXET HCHPABUTh C TMOMOIIBIO
npenojasaresisi. B nmucbMeHHOM paboTe MpaBUIbHO BBINMOIHEHBI MeHee 50% e€ o0béMa.

Ounenka «1» cTaBuTCS B Cllyyae, €ClIM CTYACHT HE MOXKET OTBETUTh HU Ha OJIUH M3
MOCTaBJICHHBIX BOMPOCOB. [Ipy BHIMOJHEHWM MHCHMEHHON Pa0OTHI HE MpPUCTyMmal K e
BBITIOJIHEHUIO WJIM MPaBUIILHO BBIMOIHWI He OoJiee 10% e€ 00béma.

KPUTEPUM OLLEEHKM MUCbMEHHbBIX PABOT
OtmeTKka «5»:
- OTBET TOJIHBIN U TIPABWIBHBINA, BOZMOXHA HECYIIIECTBEHHASI OIITMOKA
OtmeTKka «4»:
- OTBET HEMOJIHBIM U OMYIIEHO He 00jiee 2-X HECYIIECTBEHHBIX OITUOOK
OtrMeTKa «3»:

- pa60Ta BBIIIOJIHCHA HC MCHEC 4YCM Ha IIOJIOBHHY, JOIIYIICHA OJHA CYIICCTBCHHAsA
OIIINOKA U IIPpHU 3TOM JBC-TPU HECCYIICCTBCHHLIC

OrTMeTKa «2»:
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- pa60Ta BBIIIOJIHCHA MCHbBIIC, 4Y€M Ha IIOJIOBHHY HWJIX COACPKHUT HECKOJBbKO
CYIICCTBCHHEBIX onmnOoK

KPUTEPUW OLIEHKW BbINOIHEHUA NPAKTUYECKUX PABOT
Ouenka "5" cTtaBUTCS, €CJIM CTYACHT:
1. mpaBUABHO OMpeETu 1eb ONbITA;

2. BbIIONHWI paboOTy B TOJHOM O0bEME€ C COOJIOACHHEM HE0oOXOIuMOn
MOCTIETIOBATEILHOCTH MIPOBEACHUS OIBITOB  U3MEPECHUM;

3. CaMOCTOSITEILHO U PAIIMOHATIBHO BHIOpAJ M MOJATOTOBIII JJISI ONIBITAa HEOOXOIUMOE
o0opy/noBaHuEe, BCE OMBITHI TPOBET B YCIOBUAX U PEXKHUMaX, O0OECIECUYUBAIOIIUX
MOJIYyYEHHE Pe3yJIbTAaTOB U BHIBOJOB C HAMOOJIBIIIEH TOUHOCTHIO;

4. HAyYyHO TPAaMOTHO, JIOTUYHO OINHUCANl HAOMIOAEHUS U c(HOpPMYIMPOBaN BBIBOJbBI U3
onbiTa. B mpeacTaBleHHOM OTYETE MPABUIBHO W AKKYpaTHO BBINOJHUI BCE 3aIHCH,
Ta0IUILIbI, PUCYHKH, YEPTEXKH, TPAPUKHU, BBIUUCICHUS U CAENA]l BBIBOJBI,

5. MPaBWIBHO BBINOJIHWII aHAJIN3 HOTPENTHOCTEM.

6. TpPOABISIET OPraHU3alMOHHO-TPYJAOBbIE yMEHUs (TOIAEPKUBAET YUCTOTY
paboyero Mecrta M MOPSIIOK Ha CTOJIE, )KOHOMHO HCIIOJIb3YET PACXOIHbIE MATEPHAIIBI).

7. SKCIIEPUMEHT OCYIIECTBIISAET MO MJIaHy C YYETOM TEXHUKH 0€30MacHOCTH U MPaBHUII
paboThI C MaTepuagaMu U 000PyAOBAaHUEM.

Ouenka "4" cTaBUTCS, €CIIM CTYJICHT BBIMOJHUI TpeOOBaHUS K orieHke "5" HO:

l. ombIT MPOBOJMWUI B YCIOBHUSX, HE OOECHEUMBAIONIUX JOCTATOYHOW TOYHOCTU
W3MEpPECHUN;

2. wu OBUIO JTOTIYIIEHO JBA-TPH HEJ0YETa;
3. wiu He 6osee 0AHOM Herpy0oii OMMOKY M OJJHOTO HEJOYETa.
4. VI DKCTICPUMEHT TIPOBEICH HE MOJHOCTHIO;

5. uaM B ONMCaHUM H8_6J'IIOJI€HI/H>'I M3 OIIbITa AOIMYCTHUJI HCTOYHOCTH, BBIBOABI CACIIAJI
HCIIOJIHBIC.

Ouenka "3" craBuTCS, €CJIM CTYACHT:

1. IMpaBUJIBHO OIIPCACINII ICJIb OIIbITA: pa60Ty BBIIIOJIHACT IIPAaBUJIBHO HE MCHEC YCM
HAIIOJIOBHUHY, OIHAKO 00BEM BBIITOJHEHHOM 4YacTH TAKOB, 4YTO IIO3BOJISACT IIOJIYUUTDH
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NPaBWJIbHBIC PE3YJIBTAThl M BBHIBOABI 110 OCHOBHBIM, MPUHIMIUAIBHO BaXXHBIM 3a/ladam
pabOThI:

2. unu noadop obopynoBaHus, OOBEKTOB, MATEPHAJIOB, a TAK)Ke padOTHI IO HAyYaly
OMbITa MPOBEJ C TOMOIIBIO YUUTENIS; WM B XOJI€ MPOBEJCHUS OIbITa U U3MEPEHUN OBLITU
JOIYIIEHBI OIIMOKHU B OTMIMCAHUK HAOIO/IeHUH, (POPMYITUPOBAHUH BHIBOJIOB:

3. ONBIT NPOBOJWJICA B HEPALMOHAIBHBIX YCIIOBHSX, YTO MHPHUBEIO K MOJYYECHUIO
pEe3yNbTaTOB € OOJBIIEH MOrPEIIHOCThIO: WM B OTY4ETE OBUIM JAOIMYIICHBI B OOIICH
CJIO)KHOCTH He 0oJiee IBYX OLIMOOK (B 3amMCSX €IUHUI, U3MEPEHUSX, B BBIYMCIICHHUSIX,
rpadukax, TabaMIax, cXxeMax, aHaJIU3€ MOTPEHIHOCTEN U T.J.) HE MPUHIUITHATIBLHOTO IS
JAHHOW paloThl XapakTepa, HO NOBIMSABIIMX Ha pe3yJbTaT BBINOJHEHHUS;, WIA HE
BBINIOJIHEH COBCEM WJIU BBIMIOJHEH HEBEPHO aHAJIU3 MMOIPEIIHOCTEM;

4. nomyckaet rpy0yto omMOKy B X0JI¢ SKCIIEpUMEHTa (B OOBICHEHUH, B OPOPMIICHUH
paboThl, B COONIOACHUM MPAaBHJI TEXHUKU OE€30MacHOCTH MpHU padoTe ¢ MaTepualaMH U
000pyI0BaHUEM ), KOTOpasi UCIIPABIISIETCS IO TPEOOBAHUIO MPEIIO1aBaTesl.

Ouenka "2'" craBuTCS, €CIU CTYAECHT:

1. He onpenenu cCaMOCTOATENBHO LENb OIBITA; BBIIOJHWI Pa00OTy HE MOJHOCTBIO, HE
MOATOTOBHII HY’KHOE 00OpPYI0BaHHE U 0OBEM BBIITOJIHEHHON 4acTh pabOThl HE MO3BOJISET
cIenaTh NPaBUIIbHBIX BBIBOOB;

2. 501041 OIIBITHI, HU3MCPCHU, BBIYMCJICHUA, H&6J’HOI[CHI/I$I IMPON3BOANINCH
HCIIPABUIIBHO,

3. wu B XoJie pabOThl U B OTYETE OOHAPY UINCh B COBOKYITHOCTH BCE HEJIOCTATKHU,
OTMEUYEHHbIE B TpeOOBaHUAX K OLIEHKE "3ii;

4. nomyckaet aBe (1 6osee) rpyobie OMTMOKH B X0J1€ SKCIIEPUMEHTa, B 00bSICHEHUH, B
obopmiieHUH pabOThl, B COOJIOJCHUHU TPaBWI TEXHUKH OE30MAaCHOCTU TpH padoTe C
BEIIIECTBAMH W 000PYI0OBaHUEM, KOTOPHIE HE MOXET 5. UCIPABUTH JaKE MO TPEOOBAHUIO
MIPETIOo/IaBaTelIs.

Ouenka "1" craBuTCS, €CJIM CTYACHT:

TIOJIHOCTBIO HE CyMeJI HadaTh M OPOPMUTH OIBIT; HE BBIMOIHAET PaboTy; MOKa3bIBaeT
OTCYTCTBHE OKCIEPUMEHTAIBHBIX yMEHUM; He coOyofan wid rpy0o Hapymal
TpeboBaHuUs 0€30MaCHOCTH TPY/Ia.
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KPUTEPUHU OLNIEHKHN TECTUPOBAHMUAA

TecT oeHnBaeTcs cjeyrOIHM 00pa3omM

Ouenka «5» — 86-100% npaBUIBHBIX OTBETOB Ha BOIIPOCHI;
Ouenka «4» —71-85% npaBUIBHBIX OTBETOB HA BOMPOCHI;
Ouyenka «3» — 51-70% npaBUIbHBIX OTBETOB HAa BOPOCHI;

Ouenka «2» — 0-50% npaBUIBHBIX OTBETOB HA BOIIPOCHI.

IIpuMepHbIe TeMBbI pepepaToB (A0KJIAA0B), IPE3eHTALU,
HHAUBHUAYAIbHBIX IPOECKTOB

* bUOTEXHOJIOT U U T€HHAsI HHKEHEPUS — TexHoaoruu X XI Beka.

* HaHoTexHONOrMA Kak MPUOPUTETHOE HAIPABICHHE pPa3BUTUS HAYKU U
npousBojcTBa B Poccuiickon denepanuu.

* CoBpeMEHHbIE METObI 00€33apaKUBAHUS BOJIBI.

* AJ10TpONUSE METAJIOB.

* )Kuznp u gearenbHocts .M. Menpaeneena.

* «IleproguueckomMy 3aKOHY Oyaylee He TPO3UT Pa3pyIICHUEM. . .»

* Cunres 114-ro snemenTa — TpuyM@ poCCHICKUX PUBUKOB-SACPITUKOB.

* M30T0mBI BOJOpOAA.

* lcnonb3oBaHue paiMOAKTUBHBIX U30TOMOB B TEXHUYECKHUX LIEIIAX.

* PEHTT€HOBCKOE M3JIyUYE€HHUE U €T0 UCTIOJIb30BAHUE B TEXHUKE U MEAULIUHE.

* [[1a3Ma — 4eTBEPTOE COCTOSTHUE BEIIECTBA.

* AMop(HbIe BelecTBa B IPUPOJE, TEXHUKE, OBITY.

* OxpaHa OKpyXawuiel cpeabl OT XMMHYECKOro 3arpsiHeHus. KosimdecTBeHHBbIE
XapaKTEPUCTUKU 3arpA3HEHUS OKPYKAIOIIEH CPebl.

* [Ipumenenne TBEpIOTO U Ta3000pa3Horo okcuaa yriaepoaa (IV).

* 3amuTa 030HOBOTO KpaHa OT XMMUYECKOTO 3arpsi3HEHUSI.

* I'pyOoaucnepcHble CHCTEMBI, HUX KiIacCUPUKAIMs ¥ HCMOJb30BAaHUE B
poheCCUOHATIBHON JIEATEIIbHOCTH.

» KocmeTnueckue reiu.

* [IpyuMeHeHne CyCIIeH3Ui U OMYJIbCUM B CTPOUTENILCTBE.

* MuHepansl 1 TOpHBIE OPOJIBI KaK OCHOBA JTUTOC(EPHI.

» PacTBOpBI BOKpyYT HAc. TUnbl pacTBOPOB.

* BoJ1a KaK peareHT u cpesia sk XUMUYECKOT0 MpOoILiecca.

66



* )Xusnb u aesrenbHocTh C.AppeHuyca.
* Bxilam OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUH DIECKTPOJIUTUYECKOU
TUCCOLIAALIH.
* YCcTpaHEeHUE )KECTKOCTH BOAbI HA MTPOMBIIJIEHHBIX MPEANPUATHSIX.
* CepHast KUCIIOTa — «XJIEO XUMUYECKON IPOMBIIIJIEHHOCTHY.
* Mcnonp30BaHre MUHEPATBHBIX KUCJIOT Ha MPEIMPHUATUSIX PA3TMIHOTO TTPODHIIAL.
* OKcHIbl U COJTM KaK CTPOUTENIbHBIC MaTEPHUAabI.
* McTtopus rumca.
* [ToBapeHHas COJIb KAK XUMHYECKOE CBIPHE.
* MHoronukuii kapOoHaT KaJbliKs: B IPUPOJIE, B TPOMBIIIUICHHOCTH, B OBITY.
* Peakuiuu ropeHus Ha mpoU3BOJICTBE U B OBITY.
* BupTyaibHOE MOJIETTMPOBAHNE XUMUYECKUX TTPOIECCOB.
* DJIEKTPOIU3 PACTBOPOB IEKTPOJIIUTOB.
* DJIEKTPOIN3 PACILIABOB JIEKTPOJIUTOB.
* [IpakTyeckoe MpUMEHEHHUE dJEKTpoJin3a: padUHUPOBAHHUE, TabBAHOILIACTHKA,
rajgbBaHOCTETHS.
* Mcropus nostyyeHus v MpOr3BOICTBA aJIFOMUHUSL.
* DJEKTPOTUTHUECKOE MOTyueHUEe U paduHUPOBAHUE MEJIH.
* )Kuznp u gesrenabHocTs . J[3BH.
* Posib META/IIOB B UCTOPHUM YEIIOBEUECKOW HMUBHIN3AUMU. VICTOpUS OTEYECTBEHHOM
yepHOU MeTauryprui. COBpeMEHHOE METAIULYPIrU4eCKOE ITPOU3BOJICTBO.
* Mcropust OTEYECTBEHHOW LIBETHOM METa/Uypruu. Poib MeETajuioB M CIUIABOB B
Hay4YHO-TEXHUYECKOM IIporpecce.
* Koppo3ust MeTaioB 1 criocoObl 3aUThl OT KOPPO3UH.
* lHepTHbIe WK 61aropoIHBIC Ta3bl.
* Poxxaromue conm — raJoreHsl.
* McTopus mBEACKOW CIIMYKHU.
* Mctopursi BOSHUKHOBEHUS U PA3BUTHUSI OPraHUYE€CKOM XMMUHU.
* XXusnb u gesrenbHocTh A.M.byTiieposa.
* Butaymmsm u ero kpax.
* Ponp OTEUECTBEHHBIX YYEHBIX B CTAHOBICHUW W PA3BUTUA MHUPOBOM
OPraHUYECKON XMMUHU.
* CoBpeMEHHBIE TTPEACTABJIEHUS] O TEOPUU XUMUUYECKOTO CTPOCHUS.
* DKOJIOTMYECKHE ACTIEKTHI UCIIOIb30BaHUS YTIIEBOIOPOJIHOTO CBIPBS.
* DKOHOMUYECKHUE ACTIEKThl MEKIYHAPOAHOTO COTPYIHUYECTBA IO MCIOJIb30BAHUIO
YTJIEBOJIOPOJAHOTO CHIPbSI.
* Hctopuss OTKpBITHS U pa3pabOTKX Ta30BBIX M HE(PTIHBIX MECTOPOXKICHUN B
Poccuiickon denepanum.
* Xumust yriaeBOAOPOTHOTO CHIPhSI B MOsI Oy Tytiasi mpodeccus.
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* YTIeBoI0poIHOE TOIUIMBO, €T0 BUABI U Ha3HAUYEHHE.

* CUHTETHYECKUE KaydyKU: UCTOPUS, MHOT000pa3He U MEePCIEeKTHUBHI.

* Pe3nHOTEXHMUYECKOE IPOM3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IpPOrpecce.
* CBapoYHOE MPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJOPOJOB B HEM.

* He(1b 1 ee TpancnopTupoBKa.
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