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Pabouass mporpamma  pa3paborana Ha  ocHOBe TpeOoBaHuii ~ DemepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEIHEro 00IEero 00pa3oBaHus, yTBEPKIEHHOTO
npuka3zoM MunuctepcTBa oOpasoBanus u Hayku Poccuiickoii @eneparuu ot 17 mast 2012r. Ne 413
(B nmeiictByromieit pemakiuu), DenepanrbHON 00pa30BaTEIbHON MPOTPAMMBI CPEIHETO OOIIETO
o0Opa3oBaHms, YTBEPkKIACHHOHN MpruKka3oM MuHHCTEpCcTBa IpocBemieHus Poccuiickoit deneparuu ot
23 HosOps 2022r. Nel014, ¢ yderom TpeOoBaHWil ¢eaepaTbHOTO TOCYIapCTBEHHOTO
00pa30BaTEeNBHOTO CTaHIApTa CPEIHEr0 MPOPECCHOHATHLHOTO0 00pa30BaHUS MO CHENHAJIBLHOCTH
21.02.19 3emJjeycTpoiicTBO", TpPUMEPHOH mporpammbsl 00mE00pa3oBaTeNbHON  ydeOHOMU
TUCUUIUIMHBL «XHMHUS», PEKOMEHJOBaHHOW @enepanbHbIM TOCYIAPCTBEHHBIM OIOIKETHBIM
00pa3oBaTeNbHBIM  YUYPEXKIECHHEM  JIOMOJHHUTEIBHOIO  MPO(ECCHOHANBHOTO  00pa3oBaHuUs
«MucTuTyT pazButus npodeccuoHanbHoro odbpazosanus» (PI'BOY IO «UPIIO») B xauecTBe
MPUMEPHON MporpamMmbl ¢ Y4eToM Hpo(decCHOHANbHOM HampaBiICHHOCTH MPOrpaMM CpEIHEro
npodeccnoHanbHOTO 00pa30BaHUsA, PEaTU3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro oO0pa3oBaHUS C
MOJIy4YE€HUEM CPeHEro o01ero oopa3oBaHusl.

Opranuzanus-pa3paboTuuk: rocyJ1lapCTBEHHOE OIOJKETHOE npogdeccuoHanbHOE
oOpa3zoBarenbHOE yupexkaeHne MockoBckoi o0mactu «KpacHOTOPCKUI KO,

Pazpaborunk: ManakoBa 3.E., mpenonmaBatens xumuu TydkoBckoro ¢umuana I'BIIOY MO

"KpacHOropcKkHii KOiemk' .

PACCMOTPEHA U COTI'JIACOBAHA

Ha 3aceqanuu METOOUYECKOTO O0bEIMHEHUS
I'BITOY MO «KpacHOropckuii KoaemaK»
ot 01.06.2023r. IIpoToxos Ne 8

Hayuno-meronnuyeckum coserom I'bIIOY MO
«KpacHoropckuii Koyiex»
ot 02.06.2023r. [Iporoxosn Ne 31

OJOBPEHA " YTBEPKJIEHA

Ha 3acepanuu negarornyeckoro coera
I'BIIOY MO «KpacHOTOpCKUid KOJUIEIK))
ot 08.06.2023r. IIpoTtokon Ne 5

ITpuxazom nupexropa I'bBIIOY MO
«KpacHOropckuii Komiemx»
or 22.06.2023r. Ne 1168
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUILIAHBI «XUMHWS»

1.1. MecTo TUCHUILIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl

OO6meoOpa3oBaTenbHas JAUCHUIIIMHA «XWMHS» U3ydaercs Ha 0a30BOM YpOBHE B
o0mieo0pa3oBaTeIbHOM IIMKIE Y4eOHOTO TIUIaHA OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMbl
cnernuaabHOCTH 38.02.03 OnepannoHHast 1esiTeJIbHOCTDb B JIOTHCTHKE Ha 0a3e OCHOBHOT'O 00IIIET0
o0Opa3oBaHMs C MoJydeHueM cpeaHero obmero oopazoanus (COO).

Copep:xanue padoyeil mporpaMMsbl pa3pab0TaHO Ha OCHOBE CHHXPOHHU3AIMH 00Pa30BaTEeIbHBIX
pesyabTaToB @I'OC CITO u ®T'OC COO ¢ yuerom npodecCHOHAIBHON HAITPaBICHHOCTH.

TpynoeMKOCTh AUCHUILTUHBI «XUMUs» Ha 0230BOM YPOBHE COCTaBIIET 72 yaca, U3 KOTOPBIX
64 yaca — 6a30BBIi MOy (6 pa3esioB) U 6 4acoB — MPUKIAAHON MOAYIb (1 paszmen), BKIIOYArOIINN
MIPaKTUKO-OPUEHTUPOBAHHOE coJepkaHue 1o crneunanbHoctu 21.02.19 3emneyctpoiicTso,
Qg QepeHIIMPOBaHHBIN 3a4eT - 2 Jaca.

[TpuknanHoit Moaynb BKIIIOYAET OAuH pa3zaein. Paznen 7 « Xumus B ObITY U TPOU3BOJICTBEHHOM
JeSITeIbHOCTH YeJIOBEeKay peann3yercs sl BceX mpodeccuil/cnenuanbHOCTe Ha MaTepualie KeiicoB,
CBS3aHHBIX C OKOJOTMYECKOH O0e30MacHOCThI0O U  OIEHKOM TMOCIeACTBHM  OBITOBOM U
MIPOU3BOJICTBEHHON JIEATENbHOCTH, MO OTpacisM Oynyiiell mpodeccHnoHalbHON AesITeTbHOCTH
00yJaromuxcs.

[lepuon oOydeHMss W pacmpenesieHHe IO CEeMECTpaM OIpeaeieHbl C YYETOM JIOTUKH
(dbopMUpOBaHHS TMPEAMETHBIX PE3YJIbTAaTOB, OOMMUX ¥ MPOPECCHOHATBHBIX KOMIICTCHIINH,
MEXIIPEAMETHBIX  CBSI3€M € JPyrdMH  AUCHUIUIMHAMH  00IIeo0pa3oBaTeIbHOTO U
o0menpodeCCHOHATBHOTO ITUKIOB YY€OHOTO TJIaHa.

1.2. Hean u niiaHupyemMble pe3yabTaThl 0CBOCHHUS U CHUILTTHHBI

1.2.1. Hesu u 32724 AUCHUILIMHBI

®opMUpOBaHUE y CTYJEHTOB MPEACTABICHUS O XMMHYECKOM COCTaBISIOIIEH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpa KaK OCHOBBI NPUHATHS PEIICHUA B JKM3HEHHBIX M IMPOU3BOICTBEHHBIX
CUTYaIIUsIX, OTBETCTBEHHOTO IMOBEICHUSI B IPUPOIHON CpeJie.

3agaun AUCHUNJIMHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKaHUS XWMHUYECKHX IPOILIECCOB M
SBIICHUM B OKpYXarolled cpele, LEIOCTHOW HAydyHOM KapTHHBI MHpa, B3aWMOCBSI3H U
B3aMMO33aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYJIBI HEOPTaHUYECKHMX M OPraHUYEeCKHX BEIIECTB,
YpaBHEHUs XHMHUYECKUX pEaKUud, OOBSICHITh UX CMBICI, HHTEPIPETUPOBATH PE3yIbTaThI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKH MPOBEACHHUS MPOCTEHIINX XHUMHYECKUX AKCIIEPUMEHTAITBHBIX
HCCTIEOBaHUI ¢ COOJIIOIEHHEM MpaBWiI 6€30MacHOT0 OOpaIeH!s ¢ BEIIECTBAMHU U JIA0OPaTOPHBIM
o0opynoBaHUEM;

4) pa3BUTh YMEHHS HCIIOJIH30BaTh MH(OPMAIIMI0O XUMHUYECKOTO XapakTepa M3 Pa3TuIHBIX
HWCTOYHUKOB;

5) chopmMupoBaTh yMEHUS IPOTHO3UPOBATH MOCTEICTBUS CBOCH JAEITETbHOCTH U XUMHUYECKUX
MIPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) chopmupoBaTh MOHMMAHKUE 3HAYUMOCTH JOCTHIKCHUN XUMHUYECKOW HAyKU W TEXHOJOTHUI
JUTSl pa3BUTHS COIMATIBLHOM M MPOU3BOJICTBEHHOU cep.



1.2.2. IlmanupyemMble pe3yibTAaThl OCBOCHUS 0011e00pa3oBaTe/bHON AUcHUIIMHBI B c00TBeTcTBUN ¢ PI'OC CIIO u Ha ocnoBe PI'OC

COO
Kon u IInanupyemMbie pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

HAaHMeHOBaHHe

(opmupyembIx Oo0mrue JAucuMminHapHble

KOMIIeTeH Ui

OK 01. B yacTu TPyAOBOIO BOCIIUTAHMSA: - BIAQJCTh CHCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas  BKJIIOYAET:
BeiOupats - TOTOBHOCTb K TpYyJy, OCO3HaHHME LIEHHOCTH | OCHOBOIOJArarloIiue MOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAs
CIOCO0BI MacTepcTBa, TPYJ0Ir00ue; o0oiouka aToma, s-, p-, d-3JEKTPOHHBIC OPOUTATIM AaTOMOB, UOH, MOJICKYJIa,

pelieHus 3aaau
npodeccuoHanbH
Oii e TENIbHOCTH
MIPUMEHUTETEHO
K pa3JIMYHbIM
KOHTEKCTaM

- TOTOBHOCTh K AaKTHBHOH HOeITEIHLHOCTHU
COIIMAJILHON

HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUOHUHUPOBATD,

TEXHOJIOTHYECKON nu

MJIAaHUPOBATh W CAMOCTOSITEILHO BBITIOJNHSATH
TaKylo JIeSITeIbHOCTB;
- HHTEpeC K Ppa3InYHbBIM chepam
poeCCUOHAIBHON JESTENHHOCTH,
OBilaleHHe YHHBepPCAJbLHBIMU
NMO3HABATEJIbHBIMHU AeHCTBUIMMU:
a) 0a30Bble JJOrHYecKHe JeHCTBHS.

(dbopmMynHMpoBaTh u

y4eOHBbIMHU

- CaMOCTOSITEITLHO
aKTyaJIM3HpOBaTh MPOOJIEMY, pacCMaTpUBaTh €e
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CymeCTBCHHLIﬁ HpI/ISHaK NN
OCHOBAHUA IJIsd CpaBHeHI/IH, KJ'IaCCI/I(i)I/IKaHI/II/I nu
00001IeHHS;

- OmpeneNsTh IENU JICATEIILHOCTH, 3a]1aBaTh

IapamMeTpsbl U KPUTEPUHU UX JOCTUKCHUS;

BAJICHTHOCTh, JJICKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKas
CBs3b, MOJb, MOJSIpHAs Macca, MOJSPHBIA O0BEM, YIJIEPOJTHBINA CKEleT,
GbyHKIIMOHAIbHAS TPYINA, PAAUKal, U30MEpHs, U30MEPbl, TOMOJIOTHYECKHIA
psil, TOMOJIOTH, YTIEBOAOPO/bI, KUCIOPOA- U a30TCOJIEpKAIINE COSTMHEHUS,
OMOJIOTUYECKH aKTUBHBIE BelIeCTBa (YTJIEBOMBI, KUPBI, OCIKH), MOHOMED,
MOJIMMEP,  CTPYKTYpHOE

KpuCTaJlNIM4ECKad pCEIICTKA, THUIIBI XHUMHUYCCKHUX peaxunﬁ (OKI/ICJ'II/ITCJ'II)HO-

3BE€HO, BBICOKOMOJICKYJISIPHBIE  COEIWHEHUS,
BOCCTAaHOBUTENbHBIE, 9K30-U SHAOTEPMHUUECKUE, PeaKIIM HOHHOTO OOMEHa),
pacTBOp, JIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS] JUCCOLIMAIIMS,
OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIIUU, XUMHUECKOE
paBHOBECcHE), TEOpPUM U 3aKOHBI (TEOpUsS XHUMHUYECKOTO CTPOSHUS
oprannyeckux BemectB A.M. byriepoBa, Teopus 3IEKTPOIMTHYECKOU
JMccolanuu, nepuoandeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3BIK XUMUH, (HAKTOJIOTUUECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIIOIh30BAHUH
BOXHEHIINX HEOPTaHWMYECKUX W OPraHUYeCKHX BEIIeCTB B OBITY U
MPaKTUYECKON JIEATETbHOCTH YEJIOBEKA;

- YMEThb BBISBISITh XapaKTEpHblE MPU3HAKK M B3aUMOCBSA3b HU3YYEHHBIX
MOHSATUHN, TPUMEHATH COOTBETCTBYIOIIUE OHATHUS MIPU ONMUCAHUHU CTPOCHUS U




- BBIABJIATHE 3aKOHOMEPHOCTHU U IIPOTHUBOPECUHUA B
paccMaTpruBaACMBbIX ABJICHUAX,

- BHOCUTH KOPPCKTUBLI B ACATCIIBHOCTD,
OLCHUBATbL COOTBCTCTBUC PC3YJILTATOB MLCIIAM,
OLICHUBATb PUCKU HOCHCI[CTBI/Iﬁ ACATCIIBHOCTH,

- pas3BuUBaTb KpPC€aTHBHOC

PCLHICHUHU )KU3HCHHBIX HpO6J’I€M

MBIIICHUE  TIPH
0) 0a30BbIe HCCIeI0BaTEIbCKUE TeHCTBUS:

- BJIaJIeTh HaBBIKAMU y4EOHO-UCCIIEIOBATEIBCKOM
U TPOCKTHOM  JIEATECIbHOCTH,  HaBBIKAMHU
paspeteHus npoodiuem;

- BBIABJISTH HpI/I‘II/IHHO-CJIeI[CTBeHHI)IC CBsA3H U
aKTya.HI/I3I/IpOBaTI) 3a11aqy, BBIABHUT'AaThb FI/IHOTe3y
ce pemeHI/m, HAaXOIUTb apFYMeHTBI JJIA
JIOKa3aTeNbCTBA CBOUX YTBEPXKICHHM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAIM3UPOBATH MOJYYCHHBIE B XOJI€ PEIICHHS
3a/la4l pe3yNbTaThl, KPUTHUYECKH OICHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh W3MCHCHHEC B
HOBBIX YCJ'IOBI/HIX;

- yMeTB HepeHOCI/ITI) 3HAHUS B HO3HaBaTeJ'IBHyIO 158
HpaKTI/ILIeCKYIO O6J'IaCTI/I KHU3HEACATCIIBHOCTH,

- yMETh HHTETPUPOBATh 3HAHHUS W3 PA3HBIX
MPEeIMETHBIX 00IacTel;

- BBIIBHTaTh HOBBIE WJAEH, TMpeiarath
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;

- CIIOCOOHOCTB UX MCIIOJIb30BaHUS B

MO3HABATEJIbHON M COIMATIbHOM MPAKTUKE

CBOMCTB HCOPraHNM4CeCKUX M OPraHUMYCCKHUX BEIICCTB U HUX npeBpameHI/Iﬁ;

BBISABJIATD B3aMOCBA3b XUMHNYCCKUX 3HAHWUHN C IIOHATUAMU n

HpeIICTaBJIeHI/ISIMI/I I[pyrnx eCTeCTBeHHOHayIIHBIX Hpe[[MeTOB;
COE€TUHEHUN

- YMCThb HCIIOJb30BaTh

COr03a

HAaUMEHOBAHMSI  XMMHUYECKHUX
MEX1YHapOJIHOI O
TPUBMAJIbHbBIC Ha3BaHUS BaKHEHIIMX BEIIECTB (3TUJIEH, alleTHIIEH, ITIMLEPHH,

dbenon, dopmanpaerun, yrapHbIi

TEOPETUYECKOM M MPUKIAJAHOM XUMUU U

YKCyCHas KHCJIOTa, TIJIMIUH, ras,
YFHGKHCHLIﬁ ra3, aMMHaK, raimcHas M3BCCThb, HCramcHasa HM3BCCThb, ITMTHCBAsA
coga M z[pyrnx), COCTaBJIATH (I)OpMy.]'IBI HCOPraHUYCCKHUX WM OPraHUYCCKHX
BCIICCTB, YPAaBHCHUA XHMHUYCCKUX peaKuHﬁ, OOBSACHATh HX CMBICJI,

IIOATB epnq[aTL xapaKT CpHI)IG XUMHUYCCKHUC CBOfICTBa BCIICCTB
COOTBGTCTByIOHII/IMI/I 3KCHepI/IMeHTaMI/I 1 3alIuCiaIMu ypaBHeHI/Iﬁ XUMHNUYCCKHUX
peaKuuii;

- YMGTI) yCTaHaBJ'II/IBaTB HpI/IHaJIJ'Ie)KHOCTI) H3y‘IeHHHX HeOpFaHI/ILIeCKI/IX nu
OPraHMYECKUX BEUIECTB K ONPEAEICHHBIM KilacCaM U IpynmaM COECIUHEHUH,
XapakTepu30BaTb MX COCTAB U BAXKHEHIIME CBOWCTBA; ONPEHENATH BHJIbI
XUMHUYECKUX CBsI3el (KOBaJeHTHAas, WOHHAs, METa/Tn4yecKasi, BOJOPOIHAs),
THUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIAaCCHPHUIIMPOBATH XUMUUECKUE
peaKkuuu;

COCTAaBIISTIOIIEH

- copmupoBaTh XAMHYECKON

eCTeCTBeHHOHay‘-IHOI\/II KapTUHBI MHUpaA, pPOJU XHUMHU B IIO3HAHUH SIBJICHUN
MPUPOBL,
(GYHKIIMOHATBFHOU TPAMOTHOCTH, HEOOXOIUMOM Il PEUICHUS MPAKTUYECKUX
3aJa4 U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOAHON Cpelie;

- YMEThb TPOBOAMUTH PAcUeThl MO XHUMHYECKUM (opMyrnaM U YpaBHEHHSIM

MMpEaACTABIICHHA: (0)

B (OpMHpOBaHMM MBIIIJICHUS M KYJIBTYPbl JINYHOCTH, €€

XUMHUYECKUX peaKuMﬁ C HUCIIOJIBb30BaHUEM (1)I/I3I/II-IGCKI/IX BCJINYHNH,

XapaKTepU3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa

(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIOIb30BATh




CUCTEMHBIC XUMHWYCCKHUE 3HAHHA IJId IMPUHATHUA peI_HeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM

OK 02.
Hcmonn30BaTh
COBPEMEHHbBIE
CpelCTBa MOUCKa,
aHanIu3a u
HHTEpIpETAIH
nHpopManuu u
nH(pOpPMaITMOHHBI
€ TEXHOJIOTUH
JUUISL BBITTOJTHEHMS
3aJa4
poQeCCHOHAIIbH
OH IEATEIbHOCTH

B 00s1acTHLIEHHOCTH HAYYHOI'O MO3HAHUS:
- c(OpMHPOBAHHOCTD MHPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW IPAKTHKH,
KYJBTYP,

CHOCO6CTBYIOH_IGFO OCO3HAHHIO CBOCTO MECTAa B

OCHOBAaHHOT'O Ha JAaore
MOJIUKYJIBbTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKOMN
KYJbTYpPhI KaK CPEJICTBA B3AUMOJACHCTBHUS MEXKIY
JIOIbMU Y MMO3HAHUS MUDA;

- OCO3HAaHHEC ICHHOCTHU HaquOI\/JI JACATCIIbHOCTH,

TOTOBHOCTb  OCYIECTBJISTH  HPOEKTHYIO U
M CCIIEJOBATEIBCKYIO JESATENBHOCTD
WHIWBUAYAJIBHO U B TPYIIIE;

OsiaieHHe YHHMBEPCAJBHBIMH  Y4YeOHBIMH

NO03HABATEJIbHBIMM JeHCTBUSIMU:

B) padoTa ¢ nHpopManmeii:

- BJIaJIETh HaBbIKAaMH TTOJYYCHUST HHPOPMAILIUH 13
WUCTOYHUKOB pAa3HBIX THIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISATh TIOMCK, aHAIN3, CHCTEMaTH3aLHI0
U UMHTEPIPETANNI0 WHPOPMAIUU PA3IUIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

- cO3JaBaTh TEKCThl B Pa3IMYHBIX (opmarax c
y4eTOM Ha3Ha4yeHus HMHGOpMAIMM M IeJIeBOU
ayJIUTOpUHU, BBIOMpas ONTUMAIbHYIO (QopMy

MNPEaACTAaBJIICHUA U BU3yaJIU3allluu,

- YMETb [IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUH IKCIIEPUMEHT (IIPEBpAILCHUS
OpraHNYEeCKUX BEIIECTB [IPU HATPEBAHUH, I1I0JIy4YEHHUE 3TUIICHA U U3YYCHHUE €r0
KpaxMaj, YKCYCHYIO
KHCJIOTY; JCHATypauus OCJIKOB MPH HAarpEeBaHHM, IIBETHHIC PEAKIINU OEJIKOB;

CBOI>'ICTB, KauCCTBCHHBIC PCAKIHWHN Ha aJIbACTUIBI,
IPOBOJUTH PEAKLIMU HOHHOTO 0OMEHa, OIIPeIeIATh CPely BOJIHBIX PACTBOPOB,
KayeCTBEHHbIE peakUuu Ha cyinb(ar-, KapOOHAT- M XJIOPUJ-AHUOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh 3KCIIEPUMEHTaJIbHBIE 33/1a41 10 TeMaM "Meraib!"
u "Hemertannpl") B COOTBETCTBUU C MpaBHJIAMH TEXHUKH 0€30M1aCHOCTH IPH
0OpalleHUN ¢ BEHIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM; IIPEACTABIATD
pe3ysbTaThl XUMHUYECKOrO OHKCIEpUMEHTa B (OpME 3amucd ypaBHEHUU
COOTBETCTBYIOIIMX peaKuil U (OpMyJIHpPOBaTh BBIBOABI Ha OCHOBE 3THUX
pe3yIbTATOB;

- YMETh aHAJIU3UPOBATh XMMUYECKYI0 HH(POPMALIUIO, TOIy4aeMYI0 U3 Pa3HbIX
MCTOYHHKOB (CpesICTB MaccoBOM MH(popMaruu, cetb VIHTepHET u 1pyrue);

- BJIaJIeTh OCHOBHBIMU METO/IAMH HAYYHOTI'O I03HAHHUS BEIIECTB U XUMUUECKUX
ABJICHUN (HaOJIt0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

- yMeTb MPOBOJIUTH pacueTbl MO XMMUYECKMM (opMyiaaM MU ypaBHEHHSIM
XUMHUYECKUX peaKuMﬁ C HUCIIOJIBb30BaHUEM (1)I/ISI/ILIGCKI/IX BCJINYHNH,
XapaKTepU3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOIb30BATh
CUCTEMHBIC XUMHWYCCKHUE 3HAHUA Ui IMPUHATHUA peHIeHI/Iﬁ B KOHKPETHBIX

JKU3HCHHLBIX CUTYalUsAX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM




- OLEHHBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpOpMaLUK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpaIbHO-ITHYECKUM HOpPMaM;

- WUCIIOJIBb30BaTh CPeNCTBAa WH(GOPMAIMOHHBIX H

KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B peIICHUH

KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX u
OpPraHM3aIlMOHHBIX 3aJa4 C  COOJIOJEHUEM
TpeOoBaHUit PrOHOMUKH, TEXHHUKHU

6630HaCHOCTI/I, T'MT'NCHBI, pecypcoc6epe>KeHI/I;I,

NPaBOBBIX W OTHYECKUX  HOPM,  HOPM
UH(OPMAIMOHHON 0€30MTaCHOCTH;
- BJIaACTb HaBbIKaMHU pacCliO3HaBaHHA U 3allIUThL

uHpopManuu, HHHOPMAITMOHHOH 0€3011acHOCTH

JIUYHOCTH;
OK 04. - TOTOBHOCTh K CaMOpa3BUTHIO, | - YMETh [IJIAHUPOBATH U BBIIOJIHATh XUMUUECKHUM SKCIIEPUMEHT (IIPEBpaIeHUs
OddexTnBHO CaMOCTOSTEIIBHOCTH U CaMOOIIPEIECIICHUIO; OpraHNYEeCKHX BEIIECTB IIPY HArPEBAHUH, ITOJTYyYEHNE 3TUIICHA U U3YYECHHE €TI0
B3aUMOJICHCTBOBA | -OBJIaJICHUE HaBbIKAMU yueOHO- | CBOMCTB, KadeCTBEHHbIE pEaKIMM Ha albJerujbl, Kpaxmajl, YKCYCHYIO

Tb ¥ paboTaTh B
KOJIJICKTUBE U
KOMaH/1e

HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAIBHOU
JIEATEIbHOCTH;
OBaagenue YHUBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMM JeHCTBUSIMM:

0) coBMecTHAasl 1eATeJIbHOCTD.

- TOHMMAThb W UCIOJb30BaTh MPEUMYIIECTBA
KOMaHTHOW ¥ MHANBUIYaTbHON PaOOTHI,

- NPUHUMATH LEIU COBMECTHOW JESITEIBHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH AEHCTBUS 110
€€ JIOCTIDKEHHIO: COCTaBJIATh ILIaH JCHCTBUM,
pacupenensirTb MHEHUU

polixi ¢ Y4ETOM

KHUCIIOTY; JIeHaTypalusi OEIKOB MPH HAarpeBaHUMU, I[BETHbIC PEAKIINHN OEIKOB;
MPOBOAMTH PEAKIIMH HOHHOTO OOMEHA, OTMPEIENIATh CPey BOJHBIX PACTBOPOB,
KaueCTBEHHBIE pPEaKIMM Ha cylnbdar-, kapOboHAT- U XJIOPUI-aHHOHBI, Ha
KaTUOH aMMOHHSI; peIIaTh SKCIIEpUMEHTAIbHbBIE 3a/1a4u 110 TeMaM ""MeTasisr"
u "Hemerannpl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU OE30MACHOCTH MPHU
oOpaleHnu ¢ BeleCTBaMU U J1abOpaTOpHBIM 000PYyI0BaHUEM; TTPEICTABIIATH
pe3ynbTaThl XUMHYECKOTO OKCIEpHMeHTa B (opMe 3amucu ypaBHEHHM
COOTBETCTBYIOIIUX peaKIuil U (HOpMyIHpPOBATh BBIBOJABI HAa OCHOBE JTHX
pe3yJIbTaToOB




YYaCTHHKOB OOCYXJaTh Pe3yJIbTaThl COBMECTHON
paboThI;

- KOOPJMHHMPOBATH U BBINOJNHATH pPabOTy B
YCIOBHUSX  pPEAJbHOTO,  BHUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

- OCYIIECTBISTH TO3UTHBHOE CTPAaTETHYECKOE

IMMOBCACHHUC B PA3JIMYHBIX CUTYyaAllUAX, IPOABJIATH

TBOPYECTBO u BOOOpakeHHeE, OBITH
WHUIMATHBHBIM

OsgiaeHue YHHBEPCAIbHBIMHI
PeryisiTHBHBIMH 1€ CTBUSIMU:

') NPUHATHE ce0s M APYTHX JIOAeii:

- NpPUHUMATh MOTHUBBI W apPryMEHTHI JAPYTUX

JIOJICH TP aHATN3€e PE3yIbTATOB JIEATCIILHOCTH,
- MPU3HABATh CBOE MPABO U MPABO IPYTHX JHOICH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMAThH MUD C
MO3UIUH JIPYTOr0 YeIIOBEKa;

OK 07.
ConeiicTBOBaThH
COXPAHCHHUIO
OKpYy>Karolen
CpeIbl,
pecypcocoepexe
HUIO, TPUMEHSATH
3HaHUS 00
W3MEHECHHUU
KIIUMaTa,

B 00.1acTHIKO0/I0rHYECKOTO BOCIIUTAHMSA

- cOPMUPOBAHHOCTH IKOJIIOTUUECKOM KYIbTYPHI,
MMOHUMAHHWE BIIUSTHUS COIUATBHO-YKOHOMUYECKHUX
COCTOSTHUE

MpPOILIECCOB  Ha NPUPOAHON U

COIMAJILHOM Cpefibl, OCO3HAHWE TJI00ATEHOTO
XapakTepa 3KOJOTHISCKUX MPOOIIeM;

- MJAaHUPOBAHUE M OCYIIECTBICHUE ICHCTBHI B
OKpYXKarollle cpele Ha OCHOBE 3HAHMs Ieneit

YCTOﬁqHBOFO Pa3sBUTHUA YCTIOBCUCCTBA,

- chopMupoBath XUMUYECKOM  COCTaBIISIFOLIEH

€CTECTBEHHOHAYUYHOM KapTHHBI MHpA, POJIM XMMHUM B TO3HAHWM SIBICHUU
MPUPOBL,
(YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM sl pEIICHUsT TTPAKTUUECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOAHON Cpenie;

MMpEaACTaBJICHUA: 0

B (OpMHpOBaHMM MBIIIJIEHUSI M KYJIbTYpPhl JIMYHOCTH, €€

- YMeTh cOOMI0NaTh MpaBHiia YKOJIOTHUYECKHU 11eJ1eco00pa3HOro MOBEICHUS B
OBITY U TPYIAOBOH ACSITENHLHOCTH B IIENISAX COXPAaHEHUS CBOETO 370POBBS U
OKpYXKaroIlllel NPUPOJHON Cpeabl; YYUTHIBATH OINACHOCTH BO3JCHCTBHS Ha
JKUBBIE OPraHU3Mbl OIPEICICHHBIX BEIIECTB, IOHMMAas CMBICI IMOKA3aTels




HPUHIUIIBL aKTUBHOE HENpHITHE JAEHCTBUM, NPUHOCALIMX | IPEEeIbHON JOMYCTUMOIN KOHIEHTpalUn
OepeXITMBOTO BpENl OKpYXarollel cpene;
IIPOU3BOJICTBA, - YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE
3G PEeKTUBHO HKOJIOTHYECKHUE MTOCIIEICTBUS MPEIITPUHIMAEMBIX
JIECTBOBATH B JIEHCTBUM, IPEAOTBPAILATD UX;
Ype3BbIUaiiHbIX - pacimpeHue OIlbITa JeSITEIbHOCTH
CUTYyaLUsAX 9KOJIOTUYECKOM HaIPaBJIEeHHOCTH;
- OBJIQJICHUE HABbIKAMH y4e€OHO-
UCCIIEI0BATEIbCKON, POEKTHOM U COLMAIbHON
NeSITeIbHOCTH;
IK 3.1. - YMEHHME NPUMEHAThH IOJy4YEHHbIE 3HAHMS JUIA | - cHOPMHPOBATH YMEHHUS pAaCKpbIBaTh COJEpPKAHUE OCHOBOIMOJIArarOIUX
[TnaHupoBaTh, OOBSCHEHUS! XUMHUYECKHUX SIBICHUMH, MPOLIECCOB, | XUMHUUECKUX TEOPHIL;
[OArOTaBIMBaTh, | BOSHUKAIONIMX B NPAKTUYECKOH NEATENBHOCTH M | - C(HOPMHUPOBATH YMEHMs PACKPBIBATH OCHOBOIOJATAIONIME XUMHYECKUE
0 JUTSE TpUAHATHS 9()()EKTUBHBIX PEIICHUI; 3aKOHBI, TPAHULIBI UX IPUMEHUMOCTH;
- MHTEPIPETUPOBATh ITHUUYECKUE AaCIEKThl COBPEMEHHBIX MCCIEIOBAaHUN B
OCYHICCTBJIATH - yMmMeHue J00bIBaTh W  HCIOJIb30BaTh p peTHp P
XUMHH;
nponece UH(POPMALIUIO B chepe
. - paccMaTrpuBaTh INI00ANbHBIE SKOJIOTHYECKHE NMPOOJIeMbl COBPEMEHHOCTH U
NEPEBO3KU npo(hecCUOHATILHON JesITENbHOCTH;
Y30 chopMupoBaTh MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUIIUIO;
rpy30B

- yMEHHUE HCIIOIB30BaTh
I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaIII/IOHHBIX
TEXHOJIOTUH B pEIICHUH MPOPECCHOHATBHBIX
3a/1a4;

cpenacTBa

- chopmMupoBaTH yMEHHsI PACCUUTHIBATH CTOMMOCTH TPY30IMEPEBO30K
XUMHUYECKUX BELIECTB Pa3INYHbIMHU BUIAMH TPAHCIIOPTA;

- chopMHUpOBaTh YMEHHS ONPEIEISITh ONTHMAIBHBIA MapuIpyT MEPEBO3KH
XUMHUYECKUX BEUIECTB;

- chopmMupoBaTh YMEHHUS OCYIIECTBISATH BEIOOP TPAHCIIOPTHOTO CPENICTBA JIsI
MEePEBO3KU XMMHYECKUX BEIIECTB;

- chopMUPOBATh YMEHUS 3aMOTHATH TPAHCIIOPTHBIE IOKYMEHTHI Ha TIEPEBO3KY
XUMHUYECKHUX BEIECTB;

- chopMHPOBATH YMEHUS MPOBOAUTH ONITUMHU3AIUIO TPAHCTIOPTHBIX PACX0JI0B
Ha MIEPEBO3KY XUMHUYECKHUX BEIECTB;
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

«XHUMUSA»

2.1. O0beM JUCHUILIMHBI U BHbI y4eOHOH padoThI

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMbl THCHUIINHBI 72
B T.4

OcHOBHOe coiep:KaHue 64
BT. 4.:

TeopeTuieckoe o0ydeHue 30
[PaKTUYECKUE 3aHATUS 24
abopaTOPHBIE 3aHATHS 10
IIpodeccuonaLHO-OPHEHTHPOBAHHOE cO/lep:KaHue (CoepKaHne 6
NPHUKJIAHOT0 MOAYJIfA)

BT. U.:

TeopeTudecKoe o0ydyeHne 2
NPAaKTUYECKUE 3aHATHS 4
IIpomexxyTounasi arrecranus (mudd. 3ager) 2
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2.2. TemaTu4eckui IJIaH U codepiKaHuE TUCHUIIJIHHDbI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), 06 dopmMupyemblie
. beM 4acoB
pa3/1esioB U TeM J1abopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MOAYJIb KOMIIeTEeHI[UH
1 2 3 4
OcHoOBHOE co/iep:KaHue 64
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. OcHoBHOe coiep:KaHue 4 OK 01
CrpoeHue aToMOB
S — Teoperuueckoe o0yueHue 2
SJICMCHTOB 1 CoBpemeHHast Mojenb CcTpoeHuss aroma. CHMBOJIHYECKHH S3bIK XUMUU.XUMHUYECKUA JIIEMEHT.
Tpupoza DnektpoHHas KoHpuUrypanus aroma. Krmaccupukamus XMMHYECKUX JIEMEHTOB (S-, P-, d-3JeMeHTHI).
XUMIHCCKO Banentnele  anmekTpoHbl.  BaneHTHOCTh.  DIEKTpOHHas  MPUPOAA  XUMHYECKOH  CBS3H. 2
CBASH DNEeKTPOOTPUIIATENbHOCTh. BHIBI XMMHUYECKOW CBA3M (KOBAJICHTHAs, MOHHAs, MeTaJIn4yecKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHuUs
IIpakTnyeckne 3aHATHA 2
Pemenune 3amaHuii Ha HCMOJNB30BAHME XUMHUYECKOW CHMBOJMKHA ¥ Ha3BaHUW COENMHEHUN TIO
HOMEHKJIAType MEXIYHAPOIHOTO COI03a TEOPETUUECKOM U IPUKIIATHOM XUMUH U TPUBHAILHBIX Ha3BaHUMA
JUTSL COCTABIICHUSI XUMUYECKUX (OPMYIT IBYXaTOMHBIX COSAMHEHUN (OKCUIOB, CYIb()HI0B, THAPUIOB U
T.I.) U APYTUX HEOPTaHUYECKUX COCTUHEHHUI OTAETbHBIX KIacCOB. 2
HpaKTI/I'-IeCKI/Ie 3aaaHus Ha YCTAHOBJICHUC CBA3U MCKAY CTPOCHHEM AaTOMOB XUMHUYCCKUX DJIEMCHTOB U
NEPUOANICCKUM HU3MECHCHUEM CBOHCTB XMMHYECKHUX DJIEMEHTOB U HX COGJII/IHGHI/Iﬁ B COOTBCTCTBHUU C
nonoxkeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
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[lepuoanueckuit
3aKO0H ¥ Ta0JIMIa
J.N. Menneneena

I[pakTuyeckue 3aHATHS

Ilepuoanueckas cucrema xumMuueckux 3neMeHToB J[.M. MenaeneeBa. ®U3nuecKuii CMbICI
ITepuoaunueckoro 3akoHa J[.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEHIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHYECcKoro 3yeMenTa B [lepronuueckoit cucreme. MupoBO33peHYECKOE U HAyYHOE 3HAUEHUE
[Tepuoanueckoro 3akona [I.1. Menaeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX JIEMEHTOB.

Pemenne npakTHKO-OpUEHTHUPOBAHHBIX TEOPETUYECKUX 33/IaHUI HA XapaKTepU3aLUI0 XUMAYECKUX
2JIeMEeHTOB «MeTaITMYecKre / HEeMETANTMIECKHE CBOMCTBA, AJICKTPOOTPUIIATEIIEHOCTh XUMUIECKIX
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHHEM B IIEPUOUYECKON CUCTEME
xumMuueckux asemenToB .M. MeHnieneeBay

OK 02

Pa3nea 2. XumMnueckne peakuumn

10

Tema 2.1. Tunel
XUMHYECKHX
peakuuii

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

Knaccudukanms u TUIIBI XUMUYECKUX PEAKIIUN C yJaCTHEM HeOpraHnyeckux BemecTB. CocTaBlieHHE
ypaBHEHUN peaklUui COeIMHEHNs, PA3I0KEHUS, 3aMEIIIeHHs], 0OMEHa, B T.4. PEaKIUil TOPEHMUsI,
OKHCJIEHUS-BOCCTAHOBJICHUS.

VYpaBHEHUsI OKHCIIEHUSI-BOCCTaHOBIIEHUS. CTeneHb OKUCcaeHUsl. OKUCIUTENb U BOCCTAHOBUTENb.
CocraBneHue U ypaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOTO
Oananca. OKHCIUTENHHO-BOCCTAHOBUTENLHBIE PEAKIIUU B IPUPOJIE, POU3BOICTBEHHBIX MpoIleccax 1
KUA3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTHyeckne 3aHATHA

KonnuectBennsie oTHOMIEHNUS B XUMHUUA. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMUU U PAcuUeThl IO
YpaBHEHUSIM XMMHMYECKUX peakiuil. Moib Kak equHHuIla KOoJIM4YecTBa BellecTBa. MomsipHas macca.
3aKOHBI COXpaHEHHUs MAacChl U PHEPruu. 3aKoH ABoraapo. MossipHbIi 00beM Ta30B. OTHOCUTEIbHAS

OK 01
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IUIOTHOCTH T'a30B. PacyeTsl M0 ypaBHEHUSIM XMMUYECKHUX PEAKLUH ¢ MCIIOJIb30BaHUEM MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ia30B, KOJIMYECTBA BEILIECTBA

Tema 2.2. OcHOBHOe coiep:kaHue 4 OK 01
DIIEKTPOJIUTUYECKAS OK 04
T THYECK YeHHU 2
HCCOLUALIA 1 eopeTuyeckoe o0yyeHue
MOHHbIH 0OMEH Teopus >AEKTPOIUTHYECKON quccouyaniu. oHbl. DIeKTPOIUTEL, HEAIEKTPOIUTHL. Peakiuu HoHHOTO
oomena. CocraBieHHe peakluii MOHHOTO OOMEHa MyTeM COCTaBIIEHHUS UX IMOJIHBIX U COKPAIICHHBIX 2
MOHHBIX YpaBHeHUU. KHCIOTHO-OCHOBHBIE peakiny. 3aJaHusl Ha COCTABJICHUE HOHHBIX PEaKIuil
JlaGopaTopHble 3aHSITHSI 2
JlaGopaTopHas paboTta “THITbl XUMHUYECKUX PEaKIIHii”.
HccnenoBanue TUIoB (10 COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB )
XUMUYECKUX peakiuid. [IpoBeenne peakiiuit HOHHOTO0 0OMEHa, ONPEEICHUE CPEIbl BOTHBIX
pacTBOPOB. 3a7aHusl HA COCTABJIICHHE HOHHBIX PEaKITUil
KouTtpoJubHasn
CtpoeHue BelecTBa U XUMHUYECKUE PEaKIIUN 2
padora 1
Paznean 3. CTpoeHue U CBOICTBA HEOPTAHUYECKHX BelleCTB 16
Tema 3.1. OcHOBHOe coep:KkaHue 4 OK 01
Knaccudukanus, OK 02
Teopernueckoe o0yueHue 2
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HOMEHKJIATypa [Ipenmer Heopranuueckoi xumun. Kitaccudukanus HeopraHHUecKux BemiecTB. [IpocThie U CI0XKHbIE [K 3.1
CTpOCHHE BerectBa. OCHOBHBIC KJIACCHI CJIOXKHBIX BEIIECTB (OKCHIbI, THIPOKCUIbI, KUCIOTBI, COJIH).
HEOPTraHUYECKUX B3anMoCBsI3b HEOPraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BelecTBa. Kpucramindeckue u
BCIIIECTB amopdHbIe BeriecTBa. THITBI KPUCTATUTMICCKUX PEIICTOK (aTOMHAs, MOJICKYJISIpHAsi, HOHHA,

MeTaJuTn4ecKas ). 3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEIIECTBA OT THIA KPUCTAITHICCKOM PEIICTKH.

3aBHCUMOCTh XUMUYECKOH aKTUBHOCTH BEIIIECTB OT BHJIa XUMHUECKOW CBSI3U M THUIIA KPUCTAJUIMICCKON

pemeTku. [IprunHBl MHOrO0OOpasus BEIIECTB

IpakTHyeckue 3aHATHS

HoMmeHkatypa HeOpraHHYECKMX BEIIESCTB: HA3BAaHHUE BEIIECTBA UCXOMS U3 UX XUMHUYECKOU (hOPMYITBI

WJIA COCTABJICHUE XUMHUYECKON (POPMYITBI HCXO/ISl M3 Ha3BaHUs BEIIECTBA 10 MEXKIYHAPOIHON

(MIOIMTAK) unu TpuBUaIbHON HOMEHKIIATYpE.

Perrenne mpakTHYeCKUX 3alaHUAN MO KJIACCH(HKAIIMKA, HOMEHKJIAType W XMMHYECKHM (opmyiam

HEOPTraHUYECKUX BEIECTB PA3MYHBIX KJIACCOB (yrapHbli Tra3, YIJIEKHCIBIA ra3, aMMHaK, ralieHas

M3BECTh, HETallleHast U3BECTh, IMUTHEBAS COJIA U IPYTHX): Ha3bIBATh M COCTABIIATEH (DOPMYJIbI XUMHUCSCKUX

BEIIIECTB, ONPEACIATH MPUHAICKHOCTD K KIIaccy.

Hcrounnku xuMudeckoi nHdopMariu (CpeicTB MaccoBor MHPOPMAIIUK, ceTh IHTEpHET U ApyrHe).

[Touck nHpopMaIMy MO Ha3BaHHUSIM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM (OpMyIIaM
Tema 3.2. ®usuxo- | OcHOBHOE coep:kaHne OK 01
XUMHUYECKUE OK 02
CBOICTRA Teoperuueckoe o0yueHue K 3.1
HEOPTraHMHUCCKUX | Merammpl. O0mue Gu3nUecKue M XMMHYECKHE CBOMCTBA MeTamioB. CHocoObl MONydeHHs. 3HAUCHHE
BEIIIECTB

MCTAJUIOB W HEMCTAJJIOB B MPHPOAC W KUSHCACATCIBbHOCTH UYCJIOBEKA W OPraHU3MOB. KOppOBI/IH
MCTAJIJIOB: BUABI KOPPO3HUH, CITOCOOBI 3aIIUTEI METAJJIOB OT KOPPO3HNHU

Hemeramnpl. OOmue Quznueckue W XUMHUYECKHE CBOWCTBA HEMETANJIOB. THNWYHBIE CBOWCTBA
nemetauioB [V— VII rpynm. Knmaccudukanus u HoMeHKIaTypa coeiMHEHNH HeMeTaioB. KpyroBopoTsl
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE
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XUMHUUYeCKre CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHMYCCKHUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,

KHCJIOT, COJIEN U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX 2
COEMHEHUH, BBICIINX OKCHUJIOB U TUIAPOKCH]IOB
IIpakTHYeckune 3aHATHA 2
CocraBieHre ypaBHEHUI XMMMYECKMX PEaKLHUil ¢ yd4acTHEeM IPOCTBIX M CJIOKHBIX HEOPraHHYECKHX
BEIIECTB: METAJUIOB U HEMETAJJIOB; OKCHAOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHUCIIOT, OCHOBAaHMM M aM@OTEpHBIX T'MJIPOKCUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBOMCTBA. 2
Pemrenne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKUX 3a/JlaHUM Ha CBOMCTBA, COCTaB, IOJYYCHHE U
0e30macHOe HCIOJIb30BAHUE BAXHEWUIINX HEOPraHWYECKUX BEHIECTB B OBITY M MPAKTUYECKON
JeSITEIbHOCTH YeJIOBEKa
Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Nnentuduxanus OK 02
TOPHBbIE 3aHATUS
HEOPraHUYECKUX JlaopaTopubie 3a 2 OK 04
BCIICCTB JlaGoparopnas pabota «/neHTHUKAIMS HEOPTAHMIECKUX BELIECTBY.
Pemienne sKcrnepUMEHTAIBHBIX 3a]ad MO XMMHUYECKMM CBOWCTBAM METAJIOB M HEMETAJJIOB, IO
pacro3HaBaHUIO U MOJTYYEHHUIO COEAMHEHUH METAJJIOB U HEMETAJIIOB. )
WnenTudukanys HEOPraHWIECKUX BEIIECTB C HCIOJIh30BAHWEM HX (U3UKO-XUMHUYECKHUX CBOMCTB,
XapaKTepHBIX KaYeCTBEHHBIX peakiuid. KauecTBeHHBIE peakuuu Ha cyib(haT-, KapOOHAT- U XJIOPH-
AQHMOHBI, HA KATHOH aMMOHHS
KonTposabHas .
CBoiicTBa HEOPTaHUYECKUX BEILIECTB 2
padora 2
Paznea 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BelleCTB 24
OcHoBHOe coaep:kaHue 4 OK 01
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Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIATypa
OpraHuYeCcKux
BEIIECTB

TeopeTuyeckoe o0yueHue

[TosiBienue U pa3BUTHE OpPraHUYECKON XMMHUHU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto u
3HAQUYE€HHE OPTaHMYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.

XHWMHUYECKOE CTPOEHUE KaK IOPSIOK COCIWHEHHsS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJIEHTHOCTH.
OCHOBHBIE TTOJIOKEHUS] TEOPUM XUMUYECKOTO CTPOEHUSI OpraHudeckux coeauHennii A.M. byrneposa.
VYriepoaHblid CKEJIET OPraHWYeCKOM MOJEKYNbl. 3aBUCHMOCTh CBOWCTB BEIHIECTB OT XUMHUYECKOTO
CTpOEHMS MOJIEKYJ. MI3oMepusi U U30MepHI.

[lonatne o QyHkouoHanbHOW rpymme. Pamgukan. [IpuHOMNB KiIaccH(UKAUK  OPTraHUYECKUX
coelMHEHU. MexayHapoqHasi HOMEHKJIATypa Y IPUHLUIBI HOMEHKJIATYypbl OpPraHUYeCKUX
coequHeHunil. [loHsTHE 00 a30TcoAepKAIUX COEAUHEHHUSAX, OMOJIOTMYECKHM AKTHUBHBIX BEIECTBaX
(yrmeBomax, >kupax, Oenkax U JIp.), BBICOKOMOJEKYJSPHBIX COCIAUHEHUSAX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTH4eckne 3aHATHA

Homenkiiarypa opraHuueckux COEAMHEHUN OTIENbHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIICHHBIC U
apOMAaTUYECKHE YTIIEBOJOPOIbI, CIIUPTHI, (PEHOJIBI, alIbIETHIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U Ap.)
CocraBneHre MOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (HOPMYJ OpPraHUYECKHX BEIIECTB OTACIIBHBIX
KJIACCOB, MCIIONB3Yys HMX Ha3BaHUS IO CHUCTEMATHYECKOW W TPUBUAIBLHON HOMEHKIIAType (STHJIEH,
aleTUJIeH, TIUIEpPUH, (QeHos, (opMallbIeTu, YKCyCHas KHCJIOTa, TJIMIMH). PacueTsl mpocteieit
(hOpMyIIbI OPraHUYeCcKO MOJIEKYJIBI, HCXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)

IIK 3.1

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COEeIUHEHUN

OcHoBHOe coaep:xaHue

12

Teopernueckoe 00yuyeHue

@OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COEAMHEHUI OTIENBHBIX KIAcCoB (0COOEHHOCTH
KJ1acCU(UKALMK 1 HOMEHKIIaTypbl BHYTPH KJlacca; TOMOJIOTUYECKUH sl 1 o611as hopMyIia; H3oMepus;
(hU3UYEeCKre CBOMCTBA; XUMUUECKHE CBOMCTBA; CITOCOOBI MTOJTYyUCHHUS ):

OK 01
OK 02
OK 04
K 3.1
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— MpelieNbHbIE YIJIEBOJOPOAbl (aJIKaHbl M LMKJIOATKaHbl). ['opeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHMKOB TEIUIA B IPOMBILIUIEHHOCTH U ObITY. CBOMCTBA IPUPOIHBIX YIIEBOAOPOAOB, HAX0XKICHHE B
IIPUPO/IE U IPUMEHEHUE AJIKAHOB;

— HelpeneibHble (AIKEHBl, AJKUHBI W aJKaJUuEHbl) M apOMATUUYECKHUE YIJIEBOAOPOIbl. ['opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KU METAJIIOB

— KUCIIOPOJICOICPIKALINE COCTUHEHHUS (CTUPTHI U (PEHOIBI, KAPOOHOBBIE KHCIOTHI U 3(PUPHI, alTbACTHIbI
U KETOHBI, XHPBI, YIIeBoAbl). llpakTndyeckoe MpHMEHEHHE STHJICHIVIMKONS, TIHIEpHHa, (heHoa.
[Ipumenenne GopmManbaernaa, aneTaabAeTHIa, YKCYCHOM KHCIOTB. Mplla Kak COJM BBICHIMX
KapOOHOBBIX KUCIIOT. MOIoIIMe CBOWCTBA MblIa

— a30TcojepXkalllie COeNMHEHUs (aMUHBI W aMUHOKHUCIOTHL, Oeiku). BpicokoMoleKymsipHbIe
COEMHEHMS (CUHTETUYECKHE U OMOJIOrMYeCKU-aKTUBHbIE). MOHOMEp, MOIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonmmepu3anys STHJIEHa KaK OCHOBHOE HAlpPaBJIEHUE €r0 UCIOJIb30BaHUSL.

I'enernueckas CBsA3b MEXKIY KJlaCCaMH OPraHUYECKUX COEIMHEHUN

HpaKaneCKue 3aHATHSA

CpolicTBa OpraHMYECKHX COEAMHEHUH OTHENbHBIX KJIAacCOB (TpUBHAJbHAs M MEXIyHapOJHas
HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJyUeHUs): IpeieNibHbIe (AJIKaHbI U UKIIOAJKAHBI),
HenpeJenbHble (AJIKEHbI, AIKUHBI U aJIKaJUeHbl) U apOMaTHUYECKHUE YIIIEBOAOPObI, CIUPTHI U (HDEHOJIBI,
KapOOHOBbIE  KHCIOTBI W 3(QUpPHIl, AIBJETUABI W  KETOHBbl, aMHUHBI U  AMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3a/JlaHns Ha COCTaBICHHME YpPaBHEHUH XMUMHUYECKHX peaklui ¢
y4acTHEM OPraHUYECKUX BELIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

CocraBneHue cxemM peakuuid (B TOM 4YHCIE MO MPEIIOKEHHBIM IENOoYKaM MpeBpalieHuit),
XapaKTePU3YIOIINX XUMUYECKHUE CBOWCTBA OPTAaHMYECKUX COSAMHEHH OTIIEIBHBIX KJIACCOB, CIIOCOOBI
X TOJY4YEeHUS. M Ha3BaHUE OPraHUYECKHX COEAUHEHUN MO TPHUBUAIBHOM WM MEXIYHAPOIHOU
CUCTEMATUYECKON HOMEHKJIATYpe.
Pemenne mnpakTHUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUIl Ha CBOWCTBA OPraHUYEeCKUX
COETMHEHMH OTAETBHBIX KIaCcCOB
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JlabopaTopnasi padora

JlaGopaTopHas pabota “IIpeBparieHus OpraHUYECKUX BEIIECTB ITPU HArpEBaHHUH'".
[Tonydenue sTuneHa U U3y4EHUE €ro CBOMCTB. MoennpoBaHue MOJIEKYJ U XUMUYECKUX MTPEBPALICHUH
Ha IpUMEpE 3TaHa, TUJIEHA, alleTUIIEHa U JIp.

Tema 4.3.
WNnenrudukarus
OpPTaHHYECKUX
BEIECTB, UX
3HAYECHUE U
MIPUMCHCHUC B
OBITOBOM U
MIPOU3BOJICTBEHHOU
NEeITEILHOCTH
yeJIoBeEKa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqenne

buooprannueckue coenunenus. Ilpumenenue u Ouonoruyeckas poib yriueBogoB. OxucieHue
VII€BOJOB — HUCTOYHUK DJHEPrHMM KHUBBIX OpraHu3MoB. OOnacT MNPUMEHEHUS aMHUHOKHUCIOT.
[IpeBparenuss O0enkoB NUINM B opraHusMme. buonormueckue ¢yHkuuu OenkoB. buonormueckue
byHKIMY kUpoB. Posib oprannueckoil XuMuu B pelieH|H npo0jieM MUIIeBoi 6€30MacHOCTH

Ponp opranumueckoil XMMHM B peIIEHUH MpoOJieM 3HepreTHuyeckoid Oe30MacHOCTH, B Pa3BUTHU
MEIUIIMHBI, CO3JJaHINH HOBBIX MaT€pPUAIOB, HOBBIX HICTOYHHKOB SHEPTUH (aIbTEPHATUBHBIE HCTOYHUKU
sHepruu). OnacHOCTb BO3/IEHCTBUS HA JKUBBIE OPIraHU3Mbl OPraHUYECKHUX BELLIECTB OT/IEIbHBIX KJIACCOB
(YyrneBomopobl, COUPTHI, (EHOJbI, XJIOPOPTraHUUYECKHUE MPOU3BOJHBIC, AlbJAETHABI U JAp.), CMBICI
IIOKa3aTelIsl MPEAeIbHO TOMYCTUMON KOHIIEHTpAlun

JlabGopaTropHble 3aHATUA

JlabopaTtopHas padora: “VneHTudukamnms OpraHMIecKuX COeTUHEHNN OTACTbHBIX KIacCOB”
Nnentudukanus opraHnIecKux COeTMHEHUN OTIETbHBIX KJIACCOB (Ha MPUMEPE albJAETHIOB, KpaxMaia,
YKCYCHOUM KHCIIOTHI, OETTKOB U T.11.) C UCTIOJIB30BAaHUEM UX (PUZUKO-XUMHUYECKUX CBOMCTB U XapaKTePHBIX
KaueCTBEHHBIX  peaknuii. JleHarypauus  Oenka mpu  HarpeBaHuu. LIBeTHBIe  peakiuu
0enkoB.BO3HUKHOBEHNE aHAMTUYECKOTO CUTHAJa C TOYKH 3PEHHUS XUMUYECKUX IPOILIECCOB IPU
MPOTEKAaHUM  KAUECTBEHHOW  peakluu, TO3BOJSIOMEH  WACHTU(DUIUPOBATH  MPEAJIOKCHHBIC
OpraHUYeCKHE BEIIECTBA

OK 01
OK 02
OK 04
K 3.1
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KonTposabHas

CtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB

padora 3
Paspean S. Kunernueckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XHMHYECKUX PeaKIuii
Ckopoctb OcHoBHOe cogepkaHue OK 01
XUMHUYECKHUX OK 02
peaKinm. Teopernueckoe oGyueHue IIK3.1
XuMunueckoe
paBHOBecHE CKOpOCTh peakiuy, €€ 3aBUCHMOCTb OT Pa3IMYHBIX (PAKTOPOB: MPHPOJBI PEarupyrolinx BEHIECTB,
KOHLEHTPAallMd  pearupyrolux  BEIIeCTB,  TEMIepaTypbl U IUIOIIAAM  PEAKIMOHHOM
noBepXxHOCTHU. TeroBbIed () (HeKTh XUMUYECKUX PEAKIHi. DK30-U SHIOTEPMUIECKUE, PEAKIIHH.
OOpatumocTh peakiuil. XMMHUYECKOE pPaBHOBECHUE U €ro CMELIEHHE IO0J JCHCTBHEM pa3IMYHBIX
(bakTOpOB (KOHLIEHTpALMsI PEareHTOB UM IPOAYKTOB PEAKIMHU, JaBICHHUE, TEMIIepaTypa) sl CO3AaHUA
ONTUMAaJIbHBIX YCIOBUM IIPOTEKaHUs XUMUYeCKUX npoueccoB. [Ipunnun Jle [larense
IIpakTHYeckne 3aHATHA OK 01
. OK 02
Perienne npakTHKO-OPUEHTHPOBAHHBIX 3a/laHM Ha aHaiau3 (PaKTOPOB, BIMAIONIMX HAa H3MEHEHUE IIK 3.1
CKOPOCTH XUMHYECKOM peakiyy, B T.4. C HO3ULUH 3KOJIOIHYECKH 11€1eCO000pa3HOro MoBeIeHHs B ObITY
Y TPYZAOBOM JIEATEILHOCTH B LIEIAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOLIEH IPUPOJHON CPEbI.
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 33JaHW Ha IpuMeHeHne mpuHuuna Jle-Illatense A
HaXOXJCHUS HaIpaBJICHUs CMEIICHUS paBHOBECHS XUMHYECKONW peakIUM U aHaiIu3 (aKTopoB,
BIIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO paBHOBECHS
Paspea 6. PacrBoOpsI
Tema 6.1. OcHoBHOE coaepKaHue OK 01
OK 02

Teopernueckoe o0yueHue
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[Tonsitue o PactBopenue kak ¢usuko-xumuueckuii mporecc. PactBopbl. CriocoObl MPUTOTOBIIEHUS PAcTBOPOB. OK 07
pacTBopax PactBopuMocTs. MaccoBass J0asi pacTBOpeHHOro BemiecTBa. (CMBICT TOKa3aTelsl MPEAesIbHO K 3.1

JONYCTUMOM KOHIIEHTPALMH U €r0 UCII0JIb30BaHUE B OLIEHKE IKOJIOIMUYECKOM 0€3011aCHOCTH.

[IpaBuia 3KOJIOTMYECKH IIe1eCO00Pa3HOro MOBEICHHSI B OBITY W TPYAOBOHM JAEATEIHHOCTU B LIEIAX

COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH TPUPOJHON CPEABL, ONTACHOCTh BO3JACHUCTBUS HA KUBBIE

OpraHHU3MBbI OMPE/ICIIEHHBIX BEIIECTB.

Pemennie mpakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 33JJaHUI HAa PACTBOPHI, UCIIOJIb3yeMbI€ B OBITOBOH U

MIPOU3BOJICTBEHHOMN JESATENFHOCTH YeIOBEKa
Tema 6.2. OcHoBHOE co/lep:KaHue OK 01
HccnenoBanue OK 02
CBOICTB PACTBOPOB JlaGopaTopHble 3aHATHUS OK 04

JlaboparopHas padota «IIpuroroBieHue pacTBOPOBY. MK3.1

[IpuroToBneHue pacTBOPOB 3a1aHHOM (MaccoBOH, %) KOHIEHTPALIUH (C TPAKTUKO-OPHUEHTUPOBAHHBIMU

BOIIPOCaMHM) U OTIpeieNieHue Cpeibl BOJAHBIX PACTBOPOB.

Pemrenue 3a1au Ha TPUTOTOBIIEHUE PAaCTBOPOB
IIpogdeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COAepKaHUe TPUKJIATHOTO MOTYJIs1)
Paszpen 7. Xumus B ObITY M IPOM3BO/ICTBEHHOM 1eATEJIbHOCTH YeJI0BeKa OK 01

OK 02

Xumus B ObITY 1 |OcHOBHOE Coiep/KaHue OK 04
MIPOU3BOJICTBEHHOU OK 07
NeATebHOCTH Teopernueckoe o0y4yenne K 3.1
YesioBeKa |

Hogeiimue nocTikeHnss XUMUYECKOW HAYKH U XUMHUYECKON TEXHOIOTHH. Ponb Xumun B oOecriedyeHIH
IKOJIOTHUECKOH, SJHEPTeTUYECKOM U MUIIEBOM 06€30MacHOCTH, Pa3BUTHU MeAUIMHEL. [IpaBuia moucka u
aHaJlM3a XUMHYECKOM HHQOpMAIMK W3 pa3jiMYHbIX HCTOYHMKOB (HayyHas M ydeOHO-HAay4Has
JIuTepaTypa, CpelicTBa MaccoBor nH(popmaruu, cetb UHTEpHET)

IIpakTuyeckune 3aHATHSA
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[Touck u aHamu3 KeHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJIOTHI ¢ ydyeToM Oyayluei
npoeCCHOHATBHON  JEATENIbHOCTH 10  TeMaM:  BaKHEHIIME  CTPOMTENbHBIE  MaTepHalbl,
KOHCTPYKLMOHHBIE ~MaTepuaibl, KpacKH, CTEKIO, KepaMHuKa, Marepuanbl Uil DJIEKTPOHUKH,

4
HaHOMaTepI/IaJIbI, TCKCTUJIBHBIC BOJOKHA, HWCTOYHHKHU 3Hepr1/11/1, OpI‘aHI/I‘-IeCKI/IC nu MI/IHepaHBHBIG
y100peHus, JIeKapCTBEHHBIEC BEIIECTBA, OBITOBAS XUMHUSL.
3amura:lIpencraBienre pe3ynbTaTOB pelieHUs KEHCoB B (opMe MHUHH-IO0KIIA/A C TIpe3eHTaIueH
IIpome:xxyTouHasi aTTecTanus 1Mo JUCHUIIMHE (324eT) 2
Bcero 12
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBbI OBILIEOBPA3OBATEJILHOI
T CIHATITAHBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Jns peanuzaluy HpPOrpaMMbl JUCLUIUIMHBL IPEyCMOTPEHbI CIEAYIOLIUE CIEeLUalIbHbIC
IOMENICHUs: y4eOHbIH KaOMHET «XUMHUK», BKIIIOYasi y4eOHYI0 XUMHUECKYIO Ja00paToOpHIO.

Oo6opynoBanue y4eOHOro KaduHeTa (HAIJISIAHbIE MOCOOMsI): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIENIEN MOJIEKYJI, MOJIENIN KPUCTAININYECKUX PEIIETOK, KOJUIEKIIMU MPOCThIX U CIOXKHBIX BEIIECTB
W/WIN KOJUICKIIMM TIOJIMMEPOB; KOJUIEKLMS TOPHBIX MOPOJ M MHHEpajoB, Tabnuma MeHneneesa,
y4ueOHbIe (PMIBMBI, TU(PPOBBIE 00pa30BATEIBHBIC PECYPCHI.

Texnuveckue cpeacrsa 00y4eHHUsi: KOMIIBIOTEP € YCTPOIICTBaMHM BOCIIPOM3BEAEHUS 3BYKA,
IPUHTEP, MYJIbTUMEANUA-TIPOEKTOP C 3KPAHOM, MYJIbTHUMEAMHHAS J0CKA, yKa3Ka-Ipe3eHTep Uis
Mpe3eHTaIN.

OOopynoBanue Jadoparopuv W pado4ux MecT Ja0OPATOPMH: MEH3YPKH, NUIETKU-
KalleJIbHUIbl, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, IJIAHIIETHI JJIs
KallebHBIX peakuuii, puiabTpoBanbHas Oymara, MpOMBIBAJIKH, CTEKIISTHHBIC TIPOOUPKH, PE3HHOBBIC
poOku, (OoHAPHKH, HAOOp PEaKTHUBOB, CTEKIIIHHBIC MAJIOYKH, IITATUBBI I MPOOUPOK; MEpHBIE
LWIMHJPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKHU JieauTeNbHble nHapuyeckue (50-100 mi), crynku ¢
NecTUKoM, (happopoBbie YamIku, MAHIETHI, GUIBTPHI OyMa)KHBIE, BaTa, Mapis, YaCOBHIE CTEKIa,
ANEKTPOIUINTKH, JAOOPATOPHbIE IITATUBBI, COIUPTOBBIE TOPEIKH, CIUYKH, IPpUOOp JUIsl OTy4YEHHUS
ra3oB (MM IPOOHpPKa C ra300TBOAHOM TPYOKO), iepKaTenu A IPOOUPOK, CKIISTHKY JUIsl XpaHEHUs
PEaKTUBOB, pa3AaTOYHbIE JOTKH; XuMudeckue ctakanbl (50, 100 u 200 mi); mmarenu; MUHIETHL,
TUTEJIbHBIE IUIIBI; CEKYHIOMEpHI (TaitMepsl), MepHble pobupku (Ha 10—20 Mi1) U MepHbIE KOJIOBI
(25, 50, 100 1 200 M), BoasiHast OaHs (MIIM TEPMOCTAT), CTEKIISTHHBIC MAaJTOYKH; KOHMYECKHUE KOJIObI
g tutpoBanus (50 m 100 Mi); MHOMKATOPHBIE MOJIOCKU Juis ompenenenus pH u crangaptHas
MHMKATOpHAs 1IKaJia; YHUBEpCAIbHbIN HHANKATOpP; nuneTku Ha 1, 10, 50 mut (unu no3atopsl Ha 1, 5
u 10 M), GropeTKu AJi TUTPOBAHUS, MeTUIMHCKUE mIpuilsl Ha 100—150 M, nabopaTtopHble W/uinu
aHAIMTHUYEeCKUE Bechl, pH-MeTphl, CymImIbHBIN 1IKad, U JIp. TabopaTopHOe 000pyI0BaHNE.

3.2. UuopmannoHHOe o0ecniedeHre pean3aluu NPOrpaMmMbl

Cnucok uCcnoIb3yeMoii JuTepaTypbl
OcCHOBHBbIC MCTOYHUKH:

1. Ta6puensu O. C., OctpoymoB U. I'., Octpoymona E. E. u np. Xumus nns npodeccuit u
CHEIUATFHOCTEN €CTeCTBEHHO-HAYYHOTO TPO(IIIst: yIeOHUK IS CTYA. YUPEXKIACHHH cpea. mpod.
obpazoBanus. — M., 2020.

2. Tabpuensa O. C., Octpoymos U. I'., Cnaaxos C. A., lopodeesa H.M. IIpaktukym: yueo.
[Tocobue mist ctya. yupexaeHuit cpea. mpod. oobpazosanus. — M., 2020.

3. I'abpuensn O. C., JIpicoBa I'. I'. Xumus. TecTsl, 3a1aun ¥ ynpaxxHeHus: yued. mocodue Juist
CTYyIl. yupexaeHui cpen. mpod. oopazoanus. — M., 2020.

4. MeHTanpHas KapTa: JEKOMITO3UIHS pPE3yJIbTaTOB OOYYEHHUS MO IUCIHIUIMHE XUMHS
[DnexTpoHHBIT pecypc] /l CauT. — Pexum JIOCTYTIA:
https://www.mindomo.com/mindmap/ee26b521837846df83f285d952157e0a  (mara oOpaiieHus
28.05.2022).

5. LMS Moodle // caiit. — Pesxum noctyna: https://moodle.org/?lang=ru. (nara oOpameHus:
11 oktsa6ps 2022).
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https://www.mindomo.com/mindmap/ee26b521837846df83f285d952157e0a

6. [pyrora E.A., Benegunckas C.b., XKypasnera U.U., Jopodeera M.1O. Ucnons3zoBanue
MHCTPYMEHTOB IEAAarorHuecKoro Iu3aifHa Ajs 00ecleYeHus KayecTBa CMEIIaHHOro oOydeHus /
Tomckuii rocynapcrBeHHblii yHuBepcurer. — Tomck: M3a-Bo Tomckoro roc. yn-ta, 2021 — 64 c. —
(Cepust «MeToauuecKue peKOMEHJAIMK 0 HCIOJIb30BAaHUIO HOBBIX WHCTPYMEHTOB YIPAaBJICHUS
KayecTBOM 00pa30BaHMsI HA OCHOBE OIBITAa BEIYLINX POCCHICKHX YHUBEPCUTETOBY»). — 3arjaBHe C
JKpaHa. - CB0OOIHBIIH JIOCTYI u3 ceTu HNutepner. Pexum
nocryma: http://docs.io.tsu.ru/wordpress/wp-content/uploads/TSU_MR.pdf

I[OHOJ'[HI/ITCJILHLIB HCTOYHHUKMU:

1. Epoxun 0. M., KoBanera W. b. Xumus st mpodeccuii 1 cienuanbHOCTeH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO Mpoduieil: yueOHHUK IS CTyI. YUpexaAeHun cpen. mpod. oOpazoBaHus. —
M., 2021.

2. Epoxun 10. M. Xumus: 3agauu u ynpaxHeHus: y4e0. mocodue s CTyA. YUPSKISHUN cpe.
npod. obpazoBanus. — M., 2021.

3. Epoxun FO.M. COOpHHK TeCTOBBIX 3aJaHMi 1O XHMHUH: ydel. mocodbue s CTyI.
yupexaeHuit cpea. nmpod. oobpazosanus. — M., 2021.

HNuTepHeT-pecypceb:

www. pvg. mk. ru (onmumnuana «Ilokopu BopoOseBBI TOPEI»).

www. hemi. wallst. ru (OGpa3oBarenbHbIii CAalT IS IKOIBHUKOB «XUMUS»).
www. alhimikov. net (OGpa3oBaTenbHBbIi CAaNUT AT MIKOJIHHUKOB).

www. chem. msu. su (OnekTpoHHas OUOIMOTEKA IO XUMUH).

www. enauki. ru (MHTepHeT-u3JaHue A yuuteneil «EcTecTBeHHbIE HayKu»).
www. lseptember. ru (MeToanueckas razera «llepBoe ceHTIOp»).

www. hvsh. ru (xypHas «XuMHSI B ILIKOJIEY).

www. hij. ru (KypHan «XUMHUSI U KUZHBY).

©oN R WNRE

www. chemistry-chemists. com (3JIEKTPOHHBIHN KypHAT «XUMHKH U XUMUS).

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA30OBATEJBbHOMN JUCHUIJIAHBI

KoHTpomb 1 oleHKa pe3yabTaToB 00y4YeHUs! OCYLIECTBISIETCS MpenojaBaTeieM B Ipolecce
MIPOBEJICHUS NMPAKTUUYECKUX 3aHATHI U J1a00PAaTOPHBIX paboOT, TECTUPOBAHUS, @ TAK)KE BBHIITOJHEHUS
oOyyarolMMUCs HHAWBUIYAIbHBIX 3aJaHUM, MPOEKTOB, HccienoBaHU. Pe3ynbrarhl 00ydeHHs
OTIpEeIEIISAI0OT, YTO OOyJaroluecs: JOHKHBI 3HaTh, IOHUMAaTh U JIEMOHCTPUPOBATH 10 3aBEPLICHUN
W3Y4YEHUS TUCIUIINHBL.

Jns hopMupoBaHHsi, KOHTPOJS U OLIEHKU PE3YJIbTaTOB OCBOCHUS YYEOHOM IUCIMITIIMHBI
UCTOJIB3YeTCsl CHUCTEMa OILCHOYHBIX MEpPONPHUSATHHA, MpPEICTaBistomas co0oi KOMIUIEKC y4eOHBIX
MEpONPHUATHIA, COTIIACOBAHHBIX C pe3ylbTaTaMu 00ydeHus u copmynupoBaHHbIX ¢ yaerom OI'OC
COO u ©I'0C CIIO.
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OK/II | Monyas/Paznen/Te .
Ne K va Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHI
| | OcHOBHOE coep:kaHue
1 Paznen 1. OcHoBbl |@PopmyIMpoBaTh
CTpOeHus 0a30Bble NOHATHS U
BelllecTBa 3aKOHBI XMMHMU
1.1{OK 01 |Crpoenue atomoB |CoOCTaBISITh 1. Tect «CTpoeHHE aTOMOB XUMHUYECKHUX
XUMHUYECKHX XUMHUYECKHE (GOPMYIbl |[3]IEMEHTOB U MPUPOAA XUMHUECKON
3JIEMEHTOB U COEIMHEHUH B CBSI3H.
npupoa COOTBETCTBHUH CO 2. 3a1aym Ha COCTABIIEHUE XUMUYECKUX
XUMHUYECKON CBSA3U |CTEMEHBIO OKUCIEHUs |(POpMyIT ABYXaTOMHBIX COSTUHEHUN
XUMHUYECKHX (okcHuI0B, CYJIb(HUIOB, TUIPHUIIOB H T.I1.).
AJIEMEHTOB, UCXOA U3 |3. 3a/aHus HA UCIIOJIb30BAaHUE
BAJIEHTHOCTH U XUMHUYECKOW CUMBOJIMKM M Ha3BaHUM
AIIEKTPOOTPHUIIATETLHOC |COSAMHEHHI 110 HOMEHKIIAType
TH MEXIYHAPOJAHOTO COI03a TEOPETUUYECKOM
Y TIPUKJIATHONW XUMHHU U TPUBHAIBHBIX
HA3BaHWM JUIS COCTABICHUSI XUMUYECKUX
dbopMyI ABYXaTOMHBIX COEIMHEHUN
(oxcum0B, CyNb()HUIOB, TUAPUIOB H T.I1.)
U JPYTHX HEOPTAaHUUECKUX COSTUHEHUN
OT/ICNIbHBIX KJIaCCOB
1.2|0K 01 |ITepmogmueckuit XapakTepu3oBarh 1. Tect «Meramnnueckue /
OK 02 (3akoH u Tabauma XUMHYECKHE JICMEHTHI |HeMETaINUYeCKIE CBOMCTBA,

.M. Menneneena

B COOTBETCTBHH C UX
MIOJIOKEHUEM B
[IEPUONYECKOMN
CHUCTEME XUMHUUYECKUX
snemeHToB JI.11.
MenneneeBa

AIEKTPOOTPUIATETBHOCTD U CPOJCTBO K
ANEKTPOHY XMMUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX AIEKTPOHHBIM
CTPOEHHUEM U TOJIOKEHUEM B
MEPUOIUUECKON CUCTEME XUMUYECKUX
anemenToB .M. Menaeneenay.

2. [TpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3M MEXAY CTPOCHUEM
aTOMOB XMMHYECKHUX 3JIEMEHTOB U
MEPUOJNYECKUM U3MEHEHUEM CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX
COEIMHEHUH B COOTBETCTBUH C
nojoxxeHueM [lepruonnueckon cucreme.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3ajaHUs HA
XapaKTePU3ALUI0 XUMUYECKHX
AIIeMEHTOB: «MeTannuiyeckue /
HEMETaJJINYSCKHUE CBOMCTBA,
AIEKTPOOTPULATEIBHOCTD U CPOJCTBO K
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OK/II | Monyas/Paznen/Te .
Ne K va Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHI
AIEKTPOHY XUMUYECKUX JIEMEHTOB B
COOTBETCTBUE C UX IJIEKTPOHHBIM
CTPOEHHUEM U IOJIOKEHHUEM B
MEePUOANYECKON CHCTeME XUMUUYECKUX
anemenToB JI.M. MenaeneeBay
2 Pasznea 2. Xapakrepu3oBarhb KonTpoasHnasi padora
XumMHYecKue THIBI XUMHYECKHX «CTpoeHue BellecTBAa U XUMUYECKHUE
peakiun peakuuii peakuum»
2.1|OK 01 |Tunsr xumuueckux |COCTaBISATh peaKIHH 1. 3agaun Ha cocTaBlIeHUE YPAaBHEHUH
OK 04 |peaxuuit COCIMHEHMS, peaKuuii:
pa3ioxeHus, OOMCHa, |— COCIMHEHUS, 3aMEIICHHUS, PA3JIOKCHHISI,
3aMeIICHUS, o0MeHa;
OKHUCJIUTEIHHO- — OKHUCIIUTEIHHO-
BOCCTaHOBUTEJIbHbBIE BOCCTAaHOBUTEJIbHBIX PEAKIUH C
peaxiuu UCIOJIb30BaHHUEM METO/Ia SJIEKTPOHHOTO
OanaHca.
2. 3ajaym Ha pacueT Macchl BEIIeCTBA
uiau o0bEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MAaCcCE UM 00BEMY OJTHOTO U3
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB;
pacy€Tsl
Macchl (00bEMa, KOTHUeCTBa BEIIECTBA)
MPOJIYKTOB PEAKLIMH, €CTIU OJIHO U3
BEILECTB UMEET MIPUMECHU
2.2 OnektponuTtndeckas |CocTaBisaTh ypaBHeHHUs | 1. 3agaHusi Ha COCTaBIEHUE
JUCCOLIMAINS U XUMHUYECKUX PEAKIUU |[MOJIEKYJISIPHBIX U MOHHBIX PEAKIUHN C
WOHHEII 00MeH HOHHOT'0 OOMEHa ¢ y4acCTHUEM KHCIIOT, OCHOBAHUM U COJIEH,
y4acTHEM YCTaHOBJICHUE U3MEHEHHS KUCJIOTHOCTH
HEOPTaHUYECKHUX cpembl
BEIIECTB 2. JlaboparopHas padota "Tumbl
XUMHUYECKUX peakuui”
3 Pa3nen 3. HccnenoBarn KourpoabsHnas padora
Crpoenne n cTpoeHHe u cBOiicTBa |«CBOMCTBA HEOPraHNYECKHUX
CBONCTBA HEOPraHU4eCcKHX BelIeCTB)
HEOPraHW4eCcKHX |BellecTB
BelIeCTB
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OK/II | Monyas/Pa3nen/Te .
Ne K va Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHI
3.1|/OK 01 |Knaccudukanmus, Knaccudunuponartb 1. Tect «HomeHKkaTypa 1 Ha3BaHUE

I1K 3.1 {HOMeHKnaTypa u HEOpPraHUYECKHE HEOPraHUYECKUX BEILECTB UCXOI U3 UX
CTPOCHHE BELICCTBA B XUMUYECKOH (GOPMYJIbI UM COCTABIEHUE
HEOPraHUYECKUX COOTBETCTBUU C UX XUMUYECKON (OPMYIIbI UCXOS U3
BELICCTB CTPOEHUEM Ha3BaHMs BEILECTBA 110 MEXIyHAPOIHON

WIM TPUBUAIBHON HOMEHKJIATYPEY.
2. 3agauu Ha pacyeT MacCOBOM J0JIU
(Macchl) XMMUYECKOTO JIEMEHTa
(coenuHeHust) B MOJIEKYJIe (CMECH).
3. IIpakTrueckue 3ajaHus 1Mo
KJaccu(uKaluy, HOMEHKJIaType 1
XUMUYECKUM (opMysIam
HEOPraHUYECKUX BEIIECTB PA3IMUHBIX
KJIACCOB.
4. TlpakT4eckue 3alanus Ha
OIpeziesIeHne XUMUYECKOW aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU BUJA
XMMHYECKOH CBSI3U U THUIIA
KPUCTAJITIMYECKON PEIIETKU

3.2|0OK 01 |®uszuko- YcranaBnuBaTh 1. Tect «OcOOEHHOCTH XUMUYECKUX

OK 02 |xumuueckue 3aBUCUMOCTh (PU3UKO- |CBOMCTB OKCH/IOB, KUCIIOT, OCHOBaHU,

I1IK 3.1 |cBoiicTBa XMMUYECKUX CBOMCTB  |[aM(OTEpHBIX THAPOKCUIIOB U COJICI».
HEOPraHUYECKUX HEOPraHUYECKUX 2. 3ajaHus Ha COCTaBJIEHHE YpaBHEHUN
BEIIECTB BEIIECTB OT CTPOCHUS  |XMMHUYECKUX PEaKIUil C yuacTUEM

aTOMOB M MOJIEKYJI, @  |[MPOCTHIX U CIOXKHBIX HEOPraHUYECKUX
TaK)Ke THIa BEIIECTB: OKCHUJIOB METAJIOB,
KPUCTAIITNYECKON HEMETAJJIOB U aM(OTEPHBIX IJIEMEHTOB;
pELIETKH HEOPraHUYECKUX KUCIIOT, OCHOBAaHHUU 1
aM(OTEepHBIX TUAPOKCUIIOB,
HEOPraHUUYECKUX COJIEH,
XapaKTEepU3YIOIIKUX X CBOICTBA U
CIOCOOBI OTYyYEHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHUs Ha CBOMCTBA U
MOJIy4eHHE HEOPTaHUYECKUX BEILECTB
3.3|OK 01 |HMuenTrdukamms Hccnenosars 1. IIpakTHKO-OpUEHTUPOBAHHBIE 3aTAHUS
OK 02 |Heoprannueckux KAueCTBEHHBIC PEAKIIMH [TI0 COCTABICHUIO XUMUUYECKHUX PEAKLIAN C
OK 04 |BemecTB HEOPraHUYEeCKUX y4aCTHEM HEOPraHUYECKUX BELIECTB,
BELIECTB UCTIOJBb3YEMBIX JUIS UX UICHTU(UKAIIIH.

2.JIaGopatopHas pabora:
“Unentuduraniss HEOPraHUIECKIX
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OK/II | Monyas/Paznen/Te .
Ne K va Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHI
BEIECTB”
4 Paznean 4. HccaenoBars Kourpoasnas padora
Crtpoenne n cTpoeHue u cBoiictBa [«CTpoeHMe U CBOMCTBA OPraHUYeCKUX
CBOliCcTBa OpPraHu4ecKux BelleCTB)
OpPraHu4ecKux BellecTB
BellecTB
4.1|0K 01 |Knaccudukanus, Knaccudumnuposats 1. 3aganus Ha cocTaBlieHHE HA3BAHUM
[1K 3.1 |cTpoenue u OpraHHYecKue OpPraHUYECKUX COCTUHEHHI 10
HOMEHKJIaTypa BEIIIECTBA B TPUBHUAIILHON WJIM MEXTyHAPOIHOM
OpPTraHUYECKUX COOTBETCTBHUU C UX CHUCTEMAaTUYECKONW HOMEHKIIAType.
BEILIECTB CTPOEHUEM 2. 3ajgaHusi Ha COCTABJICHHUE MOJTHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (HhOpMYyI
OpPraHMYECKUX BEIIECTB OTACIbHBIX
KJIACCOB.
3. 3amauu Ha onpeeeHue MPOCTeUIIeH
(dbopMyIbl OpraHuYecKOi MOJIEKYIHI,
UCXOJIS U3 DIEMEHTHOT0 cocTana (B %)
4.2|0K 01 |[CsoiicTBa YcTaHaBiIuBaTh 1. 3agaHus Ha COCTAaBJICHUE YPaBHEHUM
OK 02 |opranmueckux 3aBHUCUMOCTbh (PU3UKO- |XMMHUYECKUX PEaKIUil C yuacTUEM
OK 04 |coenmueHuit XAMHYECKUX CBOMCTB |OpPraHMYECKHX BEHIECTB HA OCHOBAaHUHU
[K 3.1 OPraHUYEeCKUX BELIECTB [UX COCTAaBA U CTPOCHMUS.

OT CTPOCHUA MOJICKYJI

2. 3ajiaHus Ha COCTaBJIEHHE YpaBHEHUN
XAMHYECKHUX PEAKIUH,
WUTIOCTPUPYIOLINX XUMHUYECKUE
CBOICTBA C y4€TOM MEXaHU3MOB
NPOTEKaHUS JAHHBIX PEaKIUid U
TEHETUYECKOM CBSI3U OPTaHUYECKUX
BEIIECTB Pa3HbIX KJIACCOB.

3. PacueTHble 3a1a4M 0 ypaBHEHUSIM
peaKuuii C y4acCTUEM OPraHUYECKUX
BEIIECTB.

4. JTaboparopHas pabota “IIpeBpaiienus
OpPraHMYECKUX BEIIECTB IIPU
HarpeBaHun"
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OK/II | Monyas/Paznen/Te .
Ne K va Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHI
4.3|0OK 01 |Unentudukamus Hccenenosars 1.IIpakTuKO-OpUEHTUPOBAHHBIE 3aJAHUS
OK 02 |oprannueckux KaueCTBEHHbBIC PEAKILIMH [TI0 COCTABICHUIO XUMUYECKHUX PEAKLIUN C
OK 04 |BewiecTB, ux OpraHUYEeCKUX Y4aCTHEM OPIaHMYECKUX BEIIECTB, B T.U.
[1K 3.1 |3HaueHue u COETMHEHUI UCIOJIb3YEMBIX TSl X UACHTU(PUKAIIIH
MIPUMEHEHUE B OTJIeIbHBIX KJIACCOB B OBITY U IPOMBIIIJICHHOCTH.
OBITOBOI U 2.Jlaboparopnast pabora:
IIPOU3BOJCTBEHHOMN “UnenTr(UKAINI OPraHUIECKUX
JIEATEIIbHOCTH COCIMHEHUH OTJEIbHBIX KJIACCOB™
YeJioBeKa
5 Pazneua 5. XapakrTepu3oBaThb
Kuneruyeckue u  |BJMSIHHE PAa3JIMYHBIX
TepMoAMHAMHUYECK ((PaKTOpPOB HA
ue paBHOBecHe U
3aKOHOMEPHOCTH  |CKOPOCThH
NPOTEKAHUS XHMHYECKHX peakuuii
XUMHYECKHX
peakuuii
5 |OK 01 [Ckopoctb XapakTepu3oBarhb [TpakTHKO-OpHUEHTHPOBAHHbIE
OK 02 |xuMuyeckux BIIMSIHUE TEOPETUYECKHUE 3aJaHUS HA AaHAJIU3
[1K 3.1 |peaxrmmii. KOHIIEHTpaLuu ($akTOpOB, BIMSIOMIMX HA U3MEHEHHE
XUMHYECKOe pearupyromux BEIIeCTB |CKOPOCTH XUMUUYECKON PEaKIIUH.
paBHOBecCHE Y TeMIIepaTypbl Ha [IpakTUKO-OPUEHTUPOBAHHBIE 3aTAHUS
CKOpPOCTh XUMHUYECKUX [Ha mpuMeHeHue npunnuna Jle-Illarense
peakuuit JUISL HAXOXKJEHUS HaIllpaBJIeHUs
Xapaktepus3oBaTh CMELIEHUSI PaBHOBECHS XUMUUYECKOU
BIIMSIHUE U3MEHEHUS peaKkIny 1 aHaJIu3 (PaKTOPOB, BIUSIOIINX
KOHIICHTpALlUU Ha CMENIEHUE XUMHUYECKOTO PABHOBECHS
BEII[ECTB, PEAKIIUU
Cpenbl U TEMIIEPATYPHI
Ha CMEUIEHUE
XUMHUYECKOTO
paBHOBeCHUS
6 HccaenoBaTh
Paznean 6. HCTHHHBIEPACTBOPHI €
PacTBopsbI 3aJaHHBIMH
XapaKkTepuCcTUKAMH
6.1|OK 01 |I[TonsiTue o Paznuuate uctunnble  |1. 3aaun Ha TPUTOTOBJIEHUE PACTBOPOB.
OK 02 [pacTBOpax pacTBOpPHI 2. [TpakTHKO-OpUEHTUPOBAHHbBIE
IK 3.1 pacyeTHBIC 3a/IaHMsI HAa TUCTIEPCHBIE

CHUCTEMBI, UCIIOJIB3YEMBIC B OBITOBOM U
HpOHSBO,Z[CTBCHHOﬁ JACATCIBHOCTHU
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OK/II | Monyas/Paznen/Te .
Ne K Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHI
Ma
yeJIOBEKa
6.2|OK 01 |HccnenoBanue UccnenoBats ¢usuko- |JlaboparopHas pabora
OK 04 |cBoOMCTB pacTBOpoB |[XxuMHuecKue cBoiictBa |“IIpurorosienue pacTBopoB”
[1IK 3.1 VCTHUHHBIX paCTBOPOB
Il | IpodeccnonaibHO-OPHEHTUPOBAHHOE COJEeP:KaAHUE (COePKAHUE TPUKJIIATHOTO MOIYJIs1)
7 Pa3zpmen 7. OunenuBarhb 3ammra keiica (¢ yuerom Oyayuuei
Xumus B ObITY U |IIOCJIEICTBHS npodeccuoHaILHOM AeSITeJIbHOCTH)
NMPOU3BOJACTBEHHOM |OLITOBOM U
JeSITeILHOCTH NMPOU3BOACTBEHHOI
YeJIoBeKa JeATeIbHOCTH
yeJ0BeKa ¢ MO3UINiA
IKO0JIOTHYEeCKOM
0€301acCHOCTH
OK 01 |Xumus B ObITY U OueHuBaTh Keiic (¢ yuerom Oynymiei
OK 02 |mpou3BOJACTBEHHOH |MOCIEACTBUS OBITOBOM |MPOQPECCUOHATBHON IEATETHHOCTH )
OK 04 |medarenbHOCTH W IPOU3BOACTBEHHONW |B03MOXHBIE TEMBI KEHCOB:
OK 07 |gemoBeka JeSITEIbHOCTU 1. IloTemnenue kiumara u
K 3.1 YyeJIOBEKa C ITO3UIIHN BBICBOOOKICHUE Ta30BbIX THIPATOB CO

YKOJIOTUUECKOU
0€e301acHOCTH

JTHA OKEaHa.
2. Byaymue marepuaisl 1715 aBua-,
MaIIuHO- U PUOOPOCTPOCHUS.

3. HoBble MaTepuabl A1 COTHEUHBIX
Oarapeil.

4. JlexapcTBa Ha OCHOBE PACTUTENBHBIX
IIpenapaToB
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