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Pabouas nporpamma y4eOHOM TUCHUIUIMHBI «XHUMHUs» pa3padoTaHa Ha OCHOBE:
— PexomeHpanmii mo peanM3anuy CpeiHEro oO0mero oOpa3oBaHHMS B NpeieNaX OCBOCHHS
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— @ezepanbHOIO0 TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApTa CpPEJHEro OOLIEero
obpaszoBanus (yTBep:KIACH pukazoM MunoopHayku Poccuu ot 17 mast 2012 1. Ne413);

— TpUMEpHOH paboueil mporpamMmbl 001IE00pa30BATEIBHON IUCHHUIUIMHBL «XHUMHUS» IS
po)eCCHOHANIBHBIX 00pa30BaTEIbHBIX opraHu3anuii, pekomenaoannoii ®I'bOY IAI1O Uuctutyt

pa3BuTHs mpodeccruonanbHOro oopasoanus, 2025 r.

Opranuzanusi-pazpadorunk: Muoronpoduiasabii komiemk @I'BOY BO «bpl'Y»
PazpaboTumk:

BapdonomeeB Anekceit AHaTOILEBUY, IIPETIOIABATEIb.

AreeBa Enena TumodeeBHa, mpeno1aBaTeib.
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1. IACIIOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCITATLIAHBI

1.1. Ob6sacTs npuMeHeHus pado4eil NpOorpaMMsl

PabGouass mporpamMma y4eOHOM MAUCHMIUIMHBI «XHUMHS» SBISETCS 4YacTbl0 OCHOBHOM
npodeccHoHaLHOM 00pa3oBaTeIbHON mporpammbl B cooTBeTcTBUU ¢ GI'OC mo cnenuanbHOCTH
cpennero npodeccuoHanbHoro oopazoanus (nainee CI10) 40.02.04 FOpucnpyneHnus, BXOISIINAX
B yKpynHeHHyo rpynny cnenuanbsHocteit 40.00.00 KOpucnpyaenumst.

Pabouas mporpamMMa y4eOHON AMCUMILIMHBI «XUMHUS» MpeAHa3HAYCHA IS W3YUYCHUS
JUCLHUIUIMHBL B YUPEXKACHUSX CPEIHEro Mpo(ecCHOHAILHOTO O0pa30BaHUsA, PEaTU3YIOLINX
0o0pa3oBaTeNbHYIO MIPOrpaMMy CpelHero o0miero oOpa3oBaHus, IpU MOATOTOBKE CIEUAINCTOB
CpPEIHETO 3BEHA.

1.2. MecTto y4eOHOHl IUCUMIVIMHBI B CTPYKTYpe OCHOBHOH MNpPodecCHOHATIBLHOM
0o0pa3oBaTe/ibHOI NMPOrpaMMbl: TUCIUIUIMHA BXOJUT B 00I11€00pa30BaTEIbHbIN IIHKIT

1.3. Hean u 3a7a4n y4yeOHOM AMCUMILVIMHBI — TPeOOBAHMS K pPe3y/ibTaTaM OCBOCHUS
Y4eOHO# JMCIUIIIHHBI:

Coneprxanue mporpamMMmbl 0011e00pa30BaTeIbHON JUCHUILIMHBI «XUMHUS» HAIPaBICHO Ha
JOCTUKEHHUE CIEAYIOUINX LEIeH:

— c¢opMHUpOBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKAHHUS XMMHUYECKHX IPOLECCOB U
ABJICHUM B OKpYXalolled cpene, LEJIOCTHOM HAayYyHOM KAPTUHBI MHpPA, B3aUMOCBA3U H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— Pa3BUTh YMEHHS COCTaBIATh (OPMYNBI HEOPTraHMYECKHMX W OPraHWYECKHUX BEILECTB,
YPaBHEHMsSI XMMHUYECKHUX pEaKIHi, OOBACHATb HUX CMBICH, HHTEPIPETUPOBATh PE3YIbTAThI
XUMHUYECKHUX IKCIEPUMEHTOB,

— chopMHUpOBaTh HABBIKM TPOBEJACHUSA MPOCTEHIINX XUMHUYECKUX SKCIEPHUMEHTAIbHBIX
MCCJIEIOBAaHUM ¢ COOJIIO/IEHNEM TpaBUi 0€30IacHOr0 OOpaIIeHHs ¢ BEIIECTBAMU U J1JaOOPaTOPHBIM
o0opynoBaHuEM;

— pa3BUTh YMEHHs HCIOJB30BaTh MHPOPMAIMI0 XMMHUYECKOTO XapakTepa W3 pa3iIHuHbIX
VCTOYHUKOB;

— chopmupoBaTh yMEHHsS IMPOTHO3UPOBATH IOCJIEACTBUS CBOEH JESATEIBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MTPOLIECCOB,;

— chopmupoBaTh NOHMMaHUE 3HAYMMOCTH JOCTHKEHUH XMMHUYECKONH HAyKH U TE€XHOJIOTHH
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.



1.4. IInanupyemble pe3yJbTaTbl OCBOCHHS 001e00pa30BaTe/]bHONH JAUCHUILVIMHBI B

coorBeTcTBHH ¢ PI'OC CIIO u Ha ocnoBe PI'OC COO

Kox n IInanupyemsle pe3yabTaThl OCBOCHUS AUCIIUTITNHEI

HaNMCHOBAHUE

(dopMupyeMbIx O6mne HucnunnuHapHbie

KOMITCTEHIINH
OK 01. Betbupars | JIuuHocTHBIE pe3yJibTaThl AOJLKHBI | JIMCHUIUIMHAPHBIE  PE3yJbTAaThl  JAOJIKHBI
CIIOCOOBI PEIICHUS. | OTPaXkKATh B YACTH: OTPakKATh:
3a1a4 TPYAOBOI0 BOCIIUTAHMS: I1P6 01. copMUPOBaHHOCTH TPENICTABICHUH: O
npo(eCCHOHANBHO | — TOTOBHOCTH K  TPYAy, OCO3HAaHUE | XMMMYECKOM COCTaBJIAIOLIEH
i e TeTbHOCTH LIEHHOCTH MacTepCTBa, TPYAOI00He; €CTECTBCHHOHAYYHOM KapTHHBI MHpa, POIHU

MPUMCHHUTCIIBHO K
Ppa3IMYHbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHMBHOM JI€ATENhHOCTH

TEXHOJOTHYECKOI " COLIMAJIbHOU
HaIPaBJICHHOCTH, CIOCOOHOCTH
MHUIUAPOBATH, IUTAHUPOBATh u
CaMOCTOSITENIFHO  BBIMIONMHITH  TaKylo
JIEATEIILHOCTb,

—  WHTepec K Pa3IHIHBIM chepam

poheCCHOHATIBHOM eI TeIBHOCTH.
MeranpeaMeTHbie Pe3yabTaThl JIOJKHbI
orpaxaTh: OBjajieHHe YHHBEPCAJIbHbIMH

yuyeOHbIMH MO3HABATEIbHBIMH

JefiCTBUSIMU:

a) 0a30BbIe JIOTHYECKHE IeliCTBUA.

—  CaMOCTOSITENTPHO  (OPMYJIHPOBATH |
aKTyaJIH3UpPOBATh mpobiemy,

paccMaTpuBaTh €€ BCCCTOPOHHC,
—  YCTaHaBJIUBATb CyH.IeCTBeHHLIﬁ MIPpU3HAK

WIX  OCHOBaHWS  [UI1  CPaBHEHWUS,
kiaccuUKauy u 0000IICHUS,;

—  OmpenemsTh esu JIESITENLHOCTH,
3a]aBaTh [apaMeTpsl M KPUTEPHH HX
JOCTHKEHHUST;

- BBISABJISITH 3aKOHOMEPHOCTHU u
MPpOTHUBOpECYMA B paccMaTpuBaAECMBbIX
SIBJICHUAX;

- BHOCHUTbL KOPPEKTUBLBI B JACATCIbHOCTD,
OLICHUBATL COOTBETCTBUC PE3YJIbTATOB
neiaM, OLICHHUBATh PUCKHU HOCJ'IeI[CTBI/Iﬁ

JIESATSIIBHOCTH.

0) 6a30BbIe HCCIIEAOBATEIbLCKHE AeHCTBHS:

- BJIAJICTh HaBbIKaAMH yqe6H0-
UCCIIEIOBATENIbCKON u IIPOEKTHOI
JACATCIIBHOCTH, HAaBBIKaMW PpaspCHICHUA
npooJeM;

BBIABJIATE IPUYUHHO-CIICACTBCHHBIC CBA3U U

aKTyaJIH3HpOBaTh 3amauy, BBIJIBUTATh

THUIIOTE3Y €€ PCUICHMS, HAXOAUTb APT'YMCHTBI
— JJIA 10Ka3aTCJIbCTBa CBOUX yTBCp)KHCHHﬁ,

3aJaBaTh  IapaMeTpbl M  KPUTEPHUH
peleHus;

—  aHANM3MPOBATh TIONYYEHHBIE B  XOZE
pemeHus 3a1aun pe3yIbTaTHI,
KPUTHYECKH OIICHUBATh ux
JOCTOBEPHOCTH, MIPOTHO3MPOBATH

U3MCHCHHEC B HOBBIX YCIIOBUAX;
YMETH NEPEHOCUTH 3HAHUSA B ITO3HABATCIIBHYTO
n MPAKTUYCCKYIO obnactu
KU3HCACATCIbHOCTH.

XMMUH B TI0O3HAHUM SBJICHUH TNPHUPOABI, B
(OPMHPOBaHMUM  MBINUICHUST U KYJBTYPBI
JUIHOCTH, €€ (YHKIMOHAIBHOW I'PaMOTHOCTH,
HEOOXOAMMON JUIA pEIICHHS MNPaKTHIECKUX

3aa4 M DKOJIOTMYECKM  OOOCHOBAHHOIO
OTHOIIIEHHSI K CBOEMY 37I0pPOBBIO M MPHUPOAHON
cpene;

IIP6 02. BiageHue CHCTEMOM  XHMHYECKHX
3HAHMH, KOoTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIIME  TMOHATUS  (XUMHUYCCKUIT

JJIEMEHT, aTOM, JIEKTPOHHas 000JOuYKa aTroma,
S-, p-, d-31EeKTPOHHBIE OPOUTANN aTOMOB, HOH,
MOJIEKya, BaJICHTHOCTb,
DNeKTPOOTPULATEIbHOCTD, CTETICHb OKHCIICHHS,
XMMHUYECKas CBS3b, MOJb, MOJSIPHAs Macca,
MOJSIDHBIH ~ 00BEM,  YIJIEPOAHBI  CKeJNeT,
(yHKIMOHANbHAS TPYIINA, PaguKal, H30MEpHs,
HN30MEpPbI, TOMOJOTHYECKHH psj, TOMOJOTH,
YTJIEBOJOPO/BI, KHCIOPOJ- U a30TCOAEpIKaIlie
COEIMHEHUS, OMOJIOTNYECKH AKTHBHBIE
BelecTBa (YIrJIeBOBI, KUPHI, OeNKu), MOHOMED,
HoJmmMep, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS,
KPHUCTAJUTMYECKasl PEIIeTKa, THIIbI XUMUYECKUX
peaknuil  (OKHCINTEIHHO-BOCCTAHOBUTEIBHBIE,
9K30- M JHJIOTEPMHYECKHE, PEaKIMH HOHHOTO

oOMeHa), pactBop, AJIEKTPOJIHTHL,
HEIJICKTPOJIUTHI, EKTPOIUTHYECKAS
JMCCOLMAIMS, OKUCIHTENb, BOCCTaHOBHTEID,

CKOPOCTb XHUMHUYECKOW PpEeaklUud, XMUMHUYECKOE
paBHOBeCHE), TEOpPMHM M 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHUSI OPTaHMYECKUX BEIIEeCTB
AM. BytnepoBa, Teopus 3JIEKTPOIUTHIECKON
Jyccouuanuy, nepuoauudeckuit 3axoH .M.
MenneneeBa, 3aKOH COXPaHEHUS  MAacchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHH,
(axTosoruyeckue CBEAECHHS O CBOMCTBAX,
COCTaBe, MOJTyYeHUN u 6e3omacHOM
HCIOJb30BaHUM BAKHEUITNX HEOPraHUYECKUX U
OpPraHWYecKMX  BEUIeCTB B ObITy W
MIPAKTUYECKOH eATeTbHOCTH YEI0BEKa;

I1P6 03. chopMHpPOBAaHHOCTH YMEHHUI BBISBIISTH
XapakTepHble TPU3HAKA H  B3aHMOCBS3b
H3YyYeHHBIX TIOHATHIH, IPUMEHSTh
COOTBETCTBYIOIIIME TOHSITHA TPH ONHCAHUU
CTPOCHHS ¥ CBOHCTB HEOPTraHWYECKHX U
OpPraHMYECKUX BEHIECTB W WX IPEBpAIlCHUH;
BBISBJIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C




MOHATHAMHM M NPEACTABICHUSIMH  APYTHX
€CTECTBEHHOHAYYHBIX [IPEIMETOB;

oOP6 04. chopMHPOBAHHOCT  YMEHUH
UCIIONB30BAaTh  HAaUMEHOBAHHMA  XUMHYECKUX
COCIIMHECHUH MEXKITyHapOIHOTO coro3a

TEOPETUYECKOW W MPUKIAAHON XUMHH U
TPUBHAIbHBIC HAa3BaHUS BaKHEHIIMX BEIIECTB
(oTHNeH,  aumeTWwieH,  I[NMIEpHH,  (eHod,
(dopManpaerus, yKcycHas KHCIOTa, TJIMLMH,
yrapHeli ras, YIJEKUCHIBIH ra3, aMMHuak,
raieHas  U3BeCTb,  HETallleHas  M3BECTb,
NMUThEeBasg coJa M JPYTHX), COCTaBIATh
(opMynBl HEOPraHWYECKHMX W OPraHW4ecKuX
BEIIECTB, YPAaBHEHUS XHMUYECKHX PEAKLUH,
OOBACHATP WX  CMBICT;  HOATBEPXKIATh
XapaKTepHBIE XUMHUYECKHE CBONCTBA BEIECTB

COOTBETCTBYIOIIMMH  JKCIEPHUMEHTAaMH U
3aIUCAMH yPaBHEHHIH XUMHIECKUX PEaKIni;
oOP6 05. chopMHpOBaHHOCT  YMEHUWH

yCTaHaBJIMBATbL MNPHUHAMJICIKHOCTh HU3YUYCHHBIX
HCOPTraHUYCCKHUX KU OPraHMYCCKUX BCHICCTB K
OIMPCACIICHHBIM KJj1accaM u rpynmnamM
COCHHHCHHﬁ, XapaKTCpu3oBaTb HUX COCTaB H

BAXHEWILIME CBOWCTBA; OMNpPEAENATh  BUIbBI
XUMHUYECKUX CBsi3el (KOBaJCHTHAs, WOHHAs,
METaJUTN4eCKast, BOJIOpOJHA), THIIBL
KPUCTAIIINYECKHUX pemeToK BEIIECTB;
KIIaCCH(UIIIPOBATH XUMUICCKUE PEAKITHM;
oPé6 07. chopMHUpOBAaHHOCT  YMEHHUH
TIPOBOJIUTH pacyeTsl o XAMUYECKUM
dbopMyiaM W ypaBHCHUSAM  XHMHYECKUX
peakiuii ¢  HKCIOJb30BaHUEM  (PU3HMUYCCKUX
BEJIMYUH, XAPAKTEPU3YIOIIUX BELIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00BeMa
(HOpMasbHBIE YCJIOBHS) Ta30B, KOJHYECTBA
BEILIECTBA; HCIOJIb30BaTh CUCTEMHBIC
XUMHUYECKHE 3HAHUS AJIsl NPUHATHS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalHusX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM.
OK 02. JImyHOCTHBIE Pe3yabTaThl D0JLKHBI | JIMcuuninHapHBIE (mpeaMeTHbIE)
Hcnons3oBaTh 0TPaKkaTh B YaCTH: Pe3yJabTaThl H JOJKHBI OTPAKATH:
COBpPEMEHHBIE LIEHHOCTH HAYYHOI' 0 MO3HAHMA: IIP6 06. BiIageHWe OCHOBHBIMH METOJAaMH
CpeJlICTBa IIOUCKa, —  copmMupoBaHHOCTH MHPOBO33PEHUs], | HAYYHOIO IIO3HAHMS BEIIECTB M XMMHUYECKHX
aHAIN3a U COOTBETCTBYIOIIECTO COBPEMEHHOMY | SABICHUI (nabiroieHue, HU3MEpPEHHE,
WHTEPIPETALNU YPOBHIO pa3BUTHA HayKu U | OKCIIEPUMEHT, MOJICITUPOBAHUE);
nHpOpMaIUU U o0uiecTBeHHON npakTuky, ocHosanuoro | IPO 07. c(hOpMHUPOBAHHOCTh YMEHUU
I/IH(i)OpMaL[I/IOHHLIe Ha Juanore KyibTyp, CHOCO6CTByIOH_IeFO MpOBOIUTH pacyeThl 1o XUMHUYECKUM
TCXHOJIOrHH JJIs OCO3HAHHUIO CBOCTO MecCTa B | hopmynam u YPaBHCHUSIM XUMHUYECKUX
BBIINIOJIHEHUS 3a/1a4 TIOJIMKYJIbTYPHOM MUPE; peakimii ¢ HWCHONB30BaHUEM  (PU3MUYCCKUX
HpO(i)CCCI/IOHaJ'ILHO — COBEPIICHCTBOBaHHE SI3bIKOBOU u | BCIHNYHH, XapaKTCpU3yrommnux BCIICCTBa C
u JCATCIIBHOCTH YUTATEJIbCKON KYJbTYpPBl KakK CpeacTBa KOJIMYECTBEHHOM CTOPOHBI: MACCHI, o0beMa
B3aHMO,HCI71CTBPIH MEXKIYy JIIOABMH | (HOpMEU'H)HI)Ie YCJ'IOBI/IH) ra3oB, KOJHYECTBa
HO3HAHMS MHpA. BEIIECTBA; HCII0JIb30BaTh CUCTEMHbIE
MeTaHpeI[MeTHbIe pe3yJabTaTbl  I0JIKHBI XUMUYECKUC 3HAHUA JId MPUHATUA peIHCHI/Iﬁ B
orpaxatb: OBjajJeHne YHMBepPCAJbHbIMU | KOHKPCTHBIX JKU3HCHHBIX CUTyalnusx,
yqeﬁ].",[M“ NMO3HABATEJbHBIMHU | CBA3AHHBIX C BENICCTBAMU U UX IIPUMEHCHUEM
NeHCTBUSIMU: 11Po 08. Cq)OpMI/IPOBaHHOCTB yMCHI/Iﬁ
B) paﬁoTa 'y “H(l)opMau“eﬁ; TJIaHUPOBATH u BBITIOJIHATH XAMUYECKUT
—  BIameTh HABBIKAMH nonydenns | KCIEPHMEHT (mpeBparieHuss OpraHUYECKUX
uHGOPMALME U3 MCTOYHUKOB pa3HBIX | BEHIECTB NPU HATPEBAHMH, IIOJNYYCHHE ITUIICHA
TUIOB, CAMOCTOSTENFHO OCYIIECTBIATH | ¥ H3YUECHHE  €ro CBOMCTB, KaueCTBEHHbBIC
NOMCK, AaHamu3, cucTemMartuzanui ¢ | PCaKnMM Ha albJACrUIbl, KpaxMmaj, YKCyCHYyIO
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HHTEPIIPETALHUIO uHpopmanuu
Pa3INYHBIX BUJIOB u dopm
NPeNICTaBICHUS;

— co3maBaTh  TEKCTBl B Pa3IUYHBIX
¢dopmarax ¢  yd4eToM  Ha3HAYCHHS

uHGOPMAUMK W IENEBOH ayJUTOPHUH,
BEIOMpas ONTHMAITEHYIO bopmy
NIPEACTABIICHUS U BU3YalU3aluH;

—  OIIEHHMBATh JIOCTOBEPHOCTH,
JIETUTUMHOCTh nHpopmanuy, ee
COOTBETCTBHE NPABOBBIM U MOPAILHO-
STUYECKUM HOpMaMm;

BJIaIeTh HaBBIKAMH PACIIO3HABAHUS M 3aIIUTHI

nHpOpMAINH, HHPOPMATMOHHON

6e301macHOCTH TMYHOCTH

KHCIIOTY; JeHaTypauus OemnKoB npu
HarpeBaHWHW, [BCTHBIC PEAKIUH  OEIKOB;
NIPOBOANTG  pEAaKIMH  HOHHOTO  OOMEHa,
ONPEAETATh  CpPeAy  BOIHBIX  PacTBOPOB,
Ka4eCTBEHHBIE  peaknud  Ha  cynabdar-,
KapOOHAaT- W XJIOPUI-aHHOHBI, Ha KaTHOH

aMMOHHUS; pelIaTh HKCIICPUMEHTAIbHBIC 3a/1a9n
mo temMam "Metamuel" u "Hemeramne") B
COOTBETCTBMM  C  MpaBWIAaMH  TEXHHUKHU
0€30MacHOCTH MPU OOPAICHUH C BEIIECTBAMHU U
71a00paTOpHBIM 000PYZOBaHUEM; NPEICTABISATH
pe3ynbTaThl XMMHYECKOTO JKCIIEPUMEHTa B
(dopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyITHPOBATh BHIBOJBI HA OCHOBE
9THX PE3yJIbTATOB;

oOPé6 09. chopMHpPOBaHHOCTH  yMEHHS
aHAIN3UPOBATh XUMHYECKYI0 HH(OPMAIHIO,
MOTy9aeMyi0 U3 Pa3HBIX HCTOYHHKOB (CpPEICTB
MaccoBoii mH(popMauH, cetb VIHTepHeT W

JpyTHUE).
OK 04. JIn4HOCTHBIE pe3yJabTarhbl IO0JKHBI | {ucuMIuIMHAPHBIE (nmpeaMeTHbIE)
DddexTurHO OTPa)KATh B YACTH: pe3yabTaTrhl ¥ J0JKHBI OTPAKATh:
B3aMMOJIECTBOBAT | IPA’KIAHCKOI0 BOCIIUTAHHUSA: NP6 08. chopMHPOBaHHOCTb  yMEHHH
bH pa60TaTL B —  TOTOBHOCTH BECTHU COBMECTHYIO | IINIAaHUPOBATh u BBITIOJIHATDH XUMHUYECKUI
KOJUJIEKTUBE U JEATENLHOCTL B MHTEPECAX MPAXKIAHCKOTO | PKCIEPUMEHT  (IpPEBpAlIEHHMs OPraHMYecKHX
KOMaHZe o01ecTBa; BCIIECCTB MPH HArpCBAHHM, ITOJYYCHHE 3THIICHA
— YMCHHEC BSaHMOHeﬁCTBOBaTB c | A HU3Y4YCHHUC CTO CBOI7[CTB, Ka4C€CTBCHHBIC
COLMAJIbHBIMHU HHCTUTYTaMH B | PCaKIlMKM Ha aJdbACTUAbI, KpaxMaJl, YKCYCHYIO
COOTBETCTBHH C WX (QYHKOUIMH U | KUCIOTY; AcHaTypanus 6enkoB npu
Ha3HAYCHUEM. HATPCBAaHWU, IIBETHBIE pEAaKIHHd  OCIKOB;
MertanpeaMeTHbie pe3yJabTaTbl AOJKHBI | TPOBOINTH peaxnun HOHHOI'O o0MeHa,
0TPakKATh: OIMpCACIIATh cpeny BOJIHBIX pacTBOPOB,
OsBJ1ageHue YHUBEPCAJTbHBIMU Ka4CCTBCHHBIC peakuu Ha CyJ'H:-(i)aT',
KOMMYHHMKATHBHBIMHU NEeHCTBUSIMH: Kap60HaT- U XJIOpUZA-aHUOHBI, Ha KaTUOH
0) coBMecTHasl IeATeJIbHOCTD. aMMOHMS; pellaTh dKCICPUMEHTAJIbHBIC 3a/1a4d
—  [HOHHMATH u Hcnonp3oBate | MO0 TeMaM "Mertammel"' u "Hemeramnsl') B
IpenMyIIecTBa KOMAHTHOM H | COOTBETCTBUU ¢ NpaBUJIaMHU TEXHUKHU
MHIUBHIYalbHOH paboThI; 0€30MacHOCTH TIPH OOPAIICHUH C BEIIECTBAMHU U
—  NpUHEMAThH ey coBMecTHOI | 1A00pPaTOpHBIM 000pYAOBaHUEM; MPEICTABIATH
JEATENLHOCTH, OpraHMU30BHIBATH u | PE3YIbTaThl XMMHUYECKOIO 3KCIEPHUMEHTa B
KOOPAWHHPOBATh  JCHCTBHA 10  ee (dopMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHX
JOCTHIKEHHIO: COCTABJIATE nag | PeaKuui n GopMynHpoBaTh BBIBOJBI HA OCHOBE
NEeMCTBUIA, pacipeseNsaTh poid ¢ yyetom | JTHX PE3YJILTATOB.
MHEHUI Y4aCTHUKOB 00CyX1aTh
pe3ynbTaThl COBMECTHOM PabOTHI.
Oguanenne YHUBEPCAJTbHBIMU
peryJsTUBHBIMH J1efiCTBUSIMM:
r) NpUHATHe ce0sl U IPYrux Jroaeii:
— IIPUHUMATh MOTHBBI U apIyMEHTHI IPYTUX
JIOJE  TpU  aHaIM3€  Pe3yJIbTaToB
JESATEIBbHOCTH,
— IIpU3HABaTh CBOE IPABO U MPABO IPYIUX
JII0JIeH Ha OIIMOKH;
pa3BUBATh CITIOCOOHOCTH TOHUMAThH MUD C
TO3UIAN IPYTOr0 YEI0BEKA.
OK 07. JIMYHOCTHBIE pe3yJabTarhbl N0JLKHBI | {ucHMIIMHAPHBIE (nmpeameTHbIE)
CopneilicTBOBaTh 0TPAa)KaTh B YACTHU: pe3yabTaThl U J0JKHBI 0TPaKaATh:
COXpaHEHHIO 3K0JI0rH4eCKOr0 BOCIUTAHMSA: IP6 01. chopMupoBaHHOCTH MPEACTABICHUMN: O
OKpY’Karouen —  ¢(hOpMHUPOBAHHOCTH JKOJIOTHUECKOM | XMMHUYECKON COCTaBJIAIOLIEH
Cpeabl, KYJbTYpBHI, TMOHHMAaHHE BIUSIHUSI | €CTECTBEHHOHAyYHOM KapTHHBI MHpPA, PpOJIH
pecypcocOepekeHr COIMABHO-DKOHOMHYECKUX  MPOIECCOB | XMMHU B TO3HAHUM SBICHUM NPUPOAEL, B

10, IPUMCHATH

Ha COCTOSAHHC HpHpO,Z[HOﬁ u COHHaJ’IBHOﬁ

(OPMHPOBAaHMM  MBIIUICHUS W KyJIBTYpBHI
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3HaHUs 00 cpensl, OCO3HaHUE IO0ANBHOTO | JTMYHOCTH, ¢ (PYHKIMOHAIBLHOW TPaMOTHOCTH,
W3MEHEHUHU XapakTepa dKOJIOTHIECKHUX TPOo0IeM; HEOOXOIWMOW Ui PEHICHHS MPaKTHIeCKUX
KJIuMarTa, —  IUIAHHPOBAaHHUE u OCYILECTBJIEHWE | 3aa4 M JKOJIOTUYECKH  OOOCHOBAHHOIO
MPUHIUIIBL JeHCTBUH B OKpYKaolleil cpeae Ha | OTHOIIEHUS K CBOEMY 3[0POBBIO M IPUPOJHON
6epexITNBOTO OCHOBE 3HAaHMs LeJed yYCTOHYMBOrO | CPene;
MIPOM3BOJICTBA, Pa3BUTHS YETOBEYECTBA,; oPé6 10. chopMHpPOBAaHHOCT  YMEHHWH
3¢ dexTHBHO —  aKTHBHOE HETIpUSATHE neiicTeuii, | cobmoaaTh paBuiIa SKOJIOTHUECKH
ﬂeﬁCTBOBaTL B MPHUHOCSAIINX Bpea 0pr>1<a}01ue171 cpexne; uenecooGpa3Horo IIOBCACHUS B 6I>ITy u
Ype3BhIYAIHBIX —  yMeHHe IPOrHO3HPOBATH | TPYAOBOH NEATEIBHOCTH B LEIAX COXPaHCHHS
CHUTyanyax HeOIaronpusTHeIe sKosiorpueckue | CBOCTO 3M0POBbA M OKPYXKAIOIICH NPUPOAHOU
HOCIeICTBHUS npenpHHIMaeMbIX | CPEIBI; YYHTBIBATh OMACHOCTH BO3ACHCTBHS Ha
JIEHCTBHIL, IPEJOTBPAILATD HX. JKMBBIE OpraHU3Mbl OIPECIICHHBIX BEIECTB,

MeTanpeaMeTHble pesyabTaThl J0JUKHBI | TOHHMAs — CMBICH  OKasaTess npeneabHON

0TpaKATh: JIOIYCTUMON KOHLIEHTPALUH.

OBiageHne YHMBEPCAJIBHBIMH Y4eOHBIMHU

NMO3HABATEJIbHbIMM AeHCTBUSMM:

B) pa0dora ¢ uHpopmanueii:

HCIIONB30BaTh CPEICTBa MHPOPMAINOHHBIX U

KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA B PEIICHUH

KOTHUTHUBHBIX, KOMMYHHKaTUBHBIX u

OpPTraHU3aI[MOHHBIX 33784 C COOJIIOJCHUEM

TpeOoBaHUit SPrOHOMHUKH, TEXHUKH

0e30IacHOCTH, TUTUCHBI,

pecypcocOepeKeHus, MPABOBBIX U ITHUCCKUX

HOPM, HOPM WHPOPMATMOHHON

0e30MMacHOCTH.
IIK 2.2. — YMeTh NpUMEHSATh B MPaBONPUMEHUTENBHON
CucremMaTu3upoBaT MpaKkTUKE [0 BONPOCAM PpACCIECOOBaHUS U

b HOPMaTUBHEIE
MIPaBOBBIE aKTHI U
000061maTh
MIPaBOIPUMEHHUTET
BHYIO IIPAKTUKY I10
BOIIpOCaM
pacciieioBaHus 1
HpeyTPEexICHNS]
MpeCTYIUIEHUH U
WHBIX

TIPEAYTIPEXKACHHS MIPECTYIICHUH "
NIPaBOHAPYUICHUH 3HAHUS  IOJIyYEHHBIC II0
XHMUH;

— yMeThb aHAJIN3UPOBAThH BOIIPOCHI
HMPaKTUYECKOTO paccieoBaHus u
OpeAyNpexXAeHUsT  TNPEeCTYIUNICHMA W HMHBIX

MpaBOHAPYLIEHUNH HCIMOJb3Yysd METOJIbl XUMUU,
XMMHUYECKOr0 aHaJIn3a U XUMHUUECKUE MOJICIIN;
— YMETb HCIIOJIb30BAaThb OCHOBHBIE 3aKOHBI B
o0NacTH XWMHH  TIPH  pACCICOBaHHHA U

TpaBOHAPYIICHHIT NPEeIYNpeXACHUN NPECTYIUNIEHMH M HMHBIX
MpaBOHAPYIICHUII.

IIK 3.2. - YMeTh NPUMEHATH IOJIYYEHHBIE 3HAHMS IIO

OcCyIecTBIsITh XUMUH PU GOPMUPOBAHNH TTAKETa JOKYMEHTOB

dhopmupoBaHue JUIsl YCTAHOBJICHUS U BBIILIATHI IEHCUN U MHBIX

paccMoTpeHHe COLIMANIBHBIX BBHIIIAT M MPEJOCTaBICHHUS yCIyT

MaKeTa TOCYAapCTBEHHOTO COLMAIBHOTO OOecHeyeHus,

JOKYMEHTOB JJIA
YCTaHOBIICHHS U
BBITUTATHI TIEHCUH U
MHBIX COLMATbHBIX
BBIILIAT U
MPEIOCTABIICHHS
ycIyr
roCyIapCTBEHHOTO
COILHAILHOTO
obOecreueHus,
BKJIIOYas BbLIAYy
JOKYMEHTOB 110
YKa3aHHBIM
BBIILIATAM M
yciyram

YUYHUTHIBAsE XUMUYECKUE aCIEKThI;

- YMeTh HCIOJIB30BaTh 3HAHUS COBPEMEHHOMN
XUMUH  TIpH ¢dbopMHpOBaHMM ~ TaKeTa
JOKYMEHTOB MO BBIIJIATAM HEHCHMH M HMHBIX
COIMAIBHBIX BBIIUIAT M TIPEIOCTABICHUS YCIIyT
rOCYAapCTBEHHOTO COLIMAIILHOTO 00ecIIeueHus;
— yMETh HHTEPIPETUPOBATh  ACIIEKTHI
COBPEMEHHBIX ~ HCCIENOBaHMH B  00JacTH
XMMHH, A BEIOOpa crocoba pemeHns 3anay
npodeccuoHaIbHOU NeSITeTbHOCTH
NMPUMEHHUTENIBHO K  YCTaHOBJICHHIO H
BBIIUIATAM TE€HCHH ¥ MHBIX COLMAIBHBIX
BBIIUIAT, @ TaK JK€ IPEJOCTABICHUS YCIYyT
TOCYAapCTBEHHOTI'O COIMAIBHOTO O0ecIeueHus,
BKJIIOYasl BbIAUy JIOKYMEHTOB IO yKa3aHHBIM
BBIIIJIATaM M yCIyraMm.




2. CTPYKTYPA U COAEPXKAHUE YUYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI

Bun yueOHo# padoThI

Oo6vem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 44
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 44
OCHOBHOe co/Iep:KaHue 24
B TOM YHCIIE:
TEOPETHYECKOE 00yUCHHE 12
MIPAKTUYECKHE 3aHITHS -
nabopaTOpHBIEC 3aHATHUS 12
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 19
B TOM YHCIIE:
TEOPETUICCKOE 00yICHHE 10
MIPAKTUYECKHE 3aHITHS -
1abopaTOpHBIC 3aHATHS 9
IIpome:xxyTounasi arrecranus (1u¢¢epeHuMPoOBaAHHBIN 3a4eT) 1

CamocTosiTe/ibHasi padoTa 00y4anerocs

KouncyabTanuu




2.2. KanenjapHo-TeMaTH4eCKNii IJIAH U cO/iep:kaHue yueOHo qucnuminasl XUMUA

HaumeHoBaHUe pa3aenoB U Copep:xanue y4e0HOro MaTepnaJia (0CHOBHOE H NPO(eCCHOHATBLHO-OPHEHTHPOBAHHOE COJePAKAHME), Oo0Bbem ®opmupy | YdeOHas
TeM JlaGopaTopHble padoThI M MPAKTHYECKHUE 3AaHATHS, MPUKJIATHON MOYJIb (TIPH HAJTMYIH) 4acoB emMble Heesst
KOMIIeTeH
HHH
1 2 3 4 5
Pa3gen 1. Teoperndeckne 0CHOBBI XUMHH
Tema 1.1. Copep:xaHue y4eOHOT0 MaTepHaJia: 1 OK 01 1
OcHOBHBIC XUMHYECKHE XuMIdecKuii ameMenT. AtoM. SIapo atoma, H30TOMEL. DNEeKTPOHHAs 000JI09Ka. DHEPTeTHUECKUE YPOBHH,
TIOHATHS X 3aKOHBI, MOAYPOBHU. ATOMHBIE OpPOUTANH, S-, P-, d- deMeHThI. OCOOEHHOCTH PaCIIpeIe/ICH IS SIEKTPOHOB TI0 OPOUTAIISIM B
CTPOCHHUE ATOMOB aToMax 3JIEMEHTOB IIEPBEIX YETHIPEX MEPHOAOB. DIEKTPOHHAs KOHPHUTYypamus aToMOB. OCHOBHBIC XHMHYIECCKHE
XUMHUYCCKHUX 3JICMCHTOB 3aKOHBI
JlabopaTopHoe 3aHsATHE! 1
«OCHOBHBIE KOJIMIECTBEHHBIC 3aKOHBI B XUMHHU M PACUETHI I10 YPABHECHNUAM XUMHUCCKUX PEAKIIUI».
OTHOCHTEIbHBIE aTOMHAs U MOJIEKYJIsIpHas Maccel. MossipHas macca. KommuecTBo Bemectsa. MaccoBas 1o
BellecTBa. 3akoH ABoraapo. MoisipHblii 00beM razoB. OTHOCUTENbHAS IOTHOCTD Ta30B. PacueTsl 1o ypaBHEHUsAM
XMMHUUECKHX PEAKIHH C UCII0JIb30BaHHEM MacCOBOM JI0JIM BeleCcTBa, 00beMa (HOpMaJIbHbIE YCIIOBHS) ra30B,
KOJIMYECTBA BEIIECTBA
Tema 1.2. IIpodeccuoHabLHO OPHEHTHPOBAHHOE CO/IEPKAHHNE
[Mepuomyeckuii 3akoH 1 Copep:xaHue y4eOHOT0 MaTepuaJa: 1 OK 01 2
IMeproanueckas cucrema Ilepunoguueckass cucrema xumuueckux odaemeHToB [[.M. MenneneeBa. CBA3b NEPUOAMYECKOTO 3aKOHA U OK 02
XMMHUYECKHX 351eMeHTOB JI. | [lepronnueckoil CHCTEMbl XMMUYECKHX DJIEMEHTOB C COBPEMEHHOIl TeopHel CTPOeHHs aTOMOB. 3aKOHOMEPHOCTH K 2.2
. MenneneeBa, MX CBA3b C U3MEHEHHUsI CBOWCTB XMMUYECKUX JJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX M CIOXHBIX BEHIECTB MO TPyMHIaM M K 3.2
COBPEMEHHOU Teopueit nepuonam [leprognueckoit cucTeMbl. 3HAUEHUE TIEPUOIUIECKOTO 3aKOHA U CHCTEMBI XUMUYECKHX deMeHToB /.M.
CTPOEHHS ATOMOB Menzeneesa B pa3BUTHUU HayKU. §
YcraHOBIIEHHE CBSA3H MEXILy CTPOSHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U IIEPUOANIECKUM N3MEHEHHEM CBOICTB
XMMHUYECKHX 3JIEMEHTOB M MX COCITMHEHUH B COOTBETCTBUH C MOJIOXKEHHEM [lepnoauieckoil CHCTEMBI.
JlaGopaTopHoe 3aHsITHE: 1
«V3ydeHne nepuon4eckux 3aKOHOMEPHOCTEH M X B3aHMOCBSI3H CO CTPOCHHUEM aTOMOBY.
Tema 1.3. Copep:xaHue y4eOHOTO MaTepHuaJia: 1 OK 01 3
CtpoeHue BelecTsa CrpoeHue BemecTBa. XUMHUYECKas CBA3b. BUIBI XUMHUYECKOH CBSI3U (KOBAJIICHTHAS HETIONApHAs U MOJIApHAs,
U PUPOJIa XUMUYECKOH MOHHAs, MeTa/In4YecKas ). MexaHu3Mbl 00pa30BaHus KOBAJICHTHOM XUMUYECKOH CBA3M (0OMEHHBIN M JIOHOPHO-
cBsi3u. MHOTOOOpa3ue o .
aKnenTopHsIi). BogopoaHas cBs3b. BageHTHOCTS. DnekTpooTpunarensHOCTh. CTeneHb OKuciieHus. VIOHBI:
pemectTs KAaTHUOHBI U AaHUOHBI
JlaGopaTopHoe 3ansiTne: «CTpoeHUE BeLECTBA U IPUPOJA XUMUUIECKON CBSI3U. 1
JleMoHCTpanust MoJieNield KpUCTAINIMYECKUX PEHIeTOK: HOHHOM (XJIOPH] HAaTpHs), AaTOMHOM (Tpadut 1 amas),
MOJIEKYJISIPHOHN (YTJIEKUCIIBIH ra3, Ho/), MeTaIINIeCKOl (HaTpHid, MarHUH, MeIp).
Tema 1.4. Coaep:xkanue yueOHOro MaTepuaJa: 1 OK 01 4
Knacenduranpus, Knaccudukanus Heoprannueckux BemecTB. HoMeHKIaTypa HEOPraHnIeCKUX BEIECTB (OKCHIBI, THIPOKCHIIBI, OK 02
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1 HOMEHKJIATypa
HEOpPraHUYECKUX BEILECTB

KHCJIOTHI, COJH). BelecTBa MONEKyIISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHHA. ATpETaTHBIE COCTOSIHUS BEIIECTBA.
Kpucranmmueckue u amop(Hble BElecTBa. 3aKOH MOCTOSHCTBA COCTAaBa BelecTBa. THIIBI KPUCTAIUINYECKUX
peleTok (aToMHas, MOJNEKYJIsIpHas, HOHHAs, METa/JINuecKasi). 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIA
KPUCTAJLINYECKOU PEIIETKU

.JIaﬁopaTopnoe 3aHATHE: ((HOMCHKJ'IaTypa HCOPraHUYCCKUX BCUICCTB».
3a£[aHI/I$[ 1o KJ'IaCCI/I(l)I/IKaIlI/II/I, HOMCHKIJIATYPC U XUMHUYCCKUM (l)OpMyJ'IaM HCOPraHUYCCKUX BCUICCTB PA3JIMYHBIX

KJ1accoB (yrapHbIif ra3, yIIeKHCIbIA Ta3, aMMHaK, TallleHasi H3BECTb, HEralleHas H3BECTh, MUTHEBAs COAA U APYTHX):

Ha3BaHUA BenlecTB o MexxayHapoaHoi (MIOITAK) mmu TprBHaIbHOM HOMEHKIIATYpEe M COCTaBICHNE (POPMYIIBI
XUMHYECKHX BELIECTB, ONPEACIICHNAE IPHHAUISKHOCTH K Ki1accy. [Touck mHGOpMAaLiy 110 Ha3BaHUAM,
uIeHTH(GUKATOPaM, CTPYKTYPHBIM (GOpMynaM. AHaIN3 XUMUYECKOW HH(POPMAINH, TOJIy4aeMOH U3 Pa3HbIX
HCTOYHHKOB (CPEICTB MAacCOBOH MHpOpManuy, ceTb VIHTepHET U IpyTHe)

Tema 1.5.
TuIbl XUMUUECKUX peaKkuil

Copep:xaHue y4eO0HOI0 MaTepHaJia:

Xumudeckas peakius. Kiaccnukanust XUMUUECKUX PeakUii B HEOPraHMYeCKOW 1 OPraHN4eCKOW XUMHUH. 3aKOHBI
COXpPaHEHMs MaccChl BEIIECTBA, COXPAHEHUS U MIPEBPAILICHU YHEPTUHU NIPH XUMHUYECKHUX peakiusX. OKHCIUTEIbHO -
BOCCTAHOBUTEJIbHBIE PeaKIiy (YpaBHEHUS OKHUCIIEHUSI-BOCCTAHOBIICHHS], CTETIEHb OKUCIICHUS, OKUCIUTENb U
BOCCTAHOBHTEIb, OKUCIIUTENILHO-BOCCTAHOBUTEBHBIE PEAKIIVH B IPUPOJIE, IPOU3BOACTBEHHBIX IpolLeccax U
KHU3HEIESATEIbHOCTH OPTaHU3MOB)

OK 01

JlaGopaTtopHoe 3aHsiTHe: PacuéTsl 10 ypaBHEHHAM SKCIIEPUMEHTAIBHBIX XUMHIECKUX PEaKIIni

IpodeccuoHaNbLHO OPUEHTHPOBAHHOE COEPKAHNUE (CONEPIKAHUE IPUKIATHOTO MOTYJIs)

Tema 1.6.
CKOpOCTh XUMHUUECKHUX

peakiuii. XuMu4yeckoe
paBHOBECHUE

Conep:xaHue y4e0HOT0 MaTepHaJa:

CKOpOCTb peakiuy, ee 3aBUCHMOCTh OT Pa3IMYHBIX (PAaKTOPOB: MPUPOJIBI pEarHpYIOIINX BEIECTB, KOHLIEHTPAI[H
pearupymrolux BeecTB, TEMIepaTypbl U INIOMIAAH PEaKIIMOHHON MMOBEPXHOCTHU. TerioBbie 3 HEKThl XUMHYECKUX
PeaKIuii: 5K30- M SHIAOTEpMUUecKre peakiun. OOpaTuMble peakiuy. X uMudeckoe paBHoBecre. PakTopsl,
BJIMSIIOIINE HA COCTOSTHAE XUMHUYIECKOTO paBHOBECHS (KOHIICHTPALMS PEarecHTOB WM MTPOILYKTOB PEaKIIHH,
naBneHue, Temmeparypa). [Ipuamun Jle [llatense

JlaGopaTopHoe 3aHsiTHe: «BinsHIE pa3nnYHBIX (AaKTOPOB HAa CKOPOCTh XUMHUECKOH PEaKITHM».

3ajaHus Ha aHaM3 (aKTOPOB, BIMSIOIIMX HA M3MEHEHNE CKOPOCTH XUMHYECKOH peakivu. 3aBUCUMOCTh CKOPOCTH
XMMHUECKOH peakIy OT IPUCYTCTBUS KaTaJlU3aTopa Ha IIPUMEPE Pa3I0KEHHs HEPOKCU A BOAOPO/A C TOMOLIBIO
JUOKCH/a MapraHiia M KaTanaspl. PerieHue mpakTHKO-OpUEHTHPOBAHHBIX 3aJaHUH Ha IpUMEHeHHe puHIumna Jle-
[atenbe 11t HAX0XKICHUSI HATIPABIICHUS] CMEILICHUS] PABHOBECHSI XMMHUYECKOI peakiy 1 aHaiIu3 (HakTopoB,
BIIMSTFOIMX HAa CMEIIEHNE XUMHUIECKOTO PaBHOBECHS

OK 01
OK 02
K 2.2
IK 3.2

Tema 1.7.
PactBopsl, TEOpUS

INEKTPOIUTHUECKOM
IACCOLMALUY U UOHHBIN
o0OMeH

Conep:xaHue y4eGHOro MaTepuaJa:
PactBopsl. Buibl pacTBOPOB M0 COJIEPIKAHUIO PACTBOPEHHOTO BelecTBa. PacTBopuMocTs. [ToHSTHE O JUCTIEPCHBIX
cucremax. ICTHHHbBIE U KOJUIOMIHBIE pACTBOPHI. MaccoBast oJis BelecTBa B pactBope. [loHsITHE O BOIOPOIHOM

I10Ka3arejie (pH) pacTBopa. SHCK’I‘pOHI/ITI/I‘{CCKaﬂ Jucconuanus. CunbHbIe U caa0ble QJICKTPOJIUTBI, HEIJICKTPOJIUTHI.

Peaknuu noHHoro oomMeHna

JlaGopaTopHoe 3ansitue: «[IpuroToBieHNE pacTBOPOBY.
IIpuroroBneHue pacTBOPOB 3aJJaHHON MacCOBOM J0JIEH paCTBOPEHHOI'O BEIIECTBA, IIPOBEICHHUE PEAKIM HOHHOTO

OK 01
OK 02
OK 04
OK 07
MK 2.2
1K 3.2
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oOMeHa, oTipeieNleHIe Cpebl PACTBOPOB BEIIECTB ¢ IOMOIIBI0 YHUBEPCAIBHOTO HHANKATOpa (KUCIIas,
HelTpanbHasl, MIeJ0YHasT). 3alaHusI HAa COCTABJICHUE HOHHBIX peakuuil. PerieHue npakTuKo-OpHUEHTUPOBAHHBIX
PAaCUCTHBIX 33IaHUI Ha PACTBOPHI, HCIIOJIb3yeMbIC B OBITOBOW U MPOU3BOJICTBCHHOH JESATEILHOCTH YE€TI0BEKA

Pa3gen 2. Heopranuyeckas XuMus

Hpotpeccnona.m,}[o OPUEHTUPOBAHHOEC COICPKAHUEC

Tema 2.1.
Du3nKo-XUMHICCKHE

CBOMCTBAa HEOPraHUYECKUX
BEILECTB

Copep:xaHue y4eOHOT0 MaTepHaJa:

Mertamner. [Tonoxxenne MetaiioB B [leproandeckoii cucteMe XUMUIECKUX AIeMeHTOB. OcOOEHHOCTH CTPOCHUS
AEKTPOHHBIX 000JI09eK aTOMOB MeTaiuioB. O0mue ¢pusudeckne cBoiicTBa MeTamioB. CIIaBbl METAJIIOB.
ONEKTPOXUMUYECCKUN PA HAIPSDKCHUH METaIOB. XMMHYECKIE CBOMCTBA BAXKHEHITNX METAJUIOB (HATPHMA, KaInH,
KaJbLIMi, MarHUi, aIFIOMUHIH, IUHK, XPOM, JKEeJIe30, Me/b) ¥ UX coeluHeHnid. O0ue crocoOb! oTydeHus
MeTaioB. [IpuMeHeHre MeTauioB B OBITY M TEXHHUKE

JladopaTopHoe 3ansitue: «PUBNKO-XUMHUECKHE CBOMCTBA HEOPTaHUUECKHUX BEIIECTBY.
XUMUYECKUE CBOMCTBA BKHEHININX METAUIOB (HATPU, KallnH, KaNblUi, MarHui, alllOMUHUHN, ITUHK, XPOM, JKeJIe30,
Mezb) ¥ UX coequHeHuit. O0mme cnocoOl MOTy9YeHns MeTasuioB. [IpuMeHeHne MEeTaIIOB B OBITY H TEXHHUKE

Coaep:xanue yueOHOro MaTepuaJa:

Hewmerannel. [Tonoxxenune HemeTamnoB B [leproanueckoit cucreme XuMuueckux snemeHToB .M. Menzaeneesa u
0COOCHHOCTH CTPOCHHS aTOMOB. @H3HYECKIe CBOWCTBA HEMETAIUIOB. AJUIOTPONHSI HEMETAJIIOB (Ha IpuMepe
KHCJIOPOa, cephl, pocdopa 1 yriepoaa). XMMHUYSCKHE CBOMCTBA M MPUMCHCHHUE BAXKHEHIIINX HEMETAILIIOB
(ranoreHoB, cepsl, a3ota, hochopa, yriaepona ¥ KpEMHHUsS) U UX COCAMHCHHUH (OKCHIIOB, KUCIOPOICOACPIKAIIMX
KHCIIOT, BOJOPOJHBIX coeAMHEeHUN). [I[puMeHeHe Ba)KHEHIIINX HEMETAJUIOB U MX COeTMHEHUI

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKHX BEIIECTB (OKCUAOB, THIPOKCHUIOB, KUCIOT, COJIEH 1
np.). [eHeTnueckas cBA3b HEOPTaHUUYECKUX BEIIECTB, IPUHAAIEKAITNX K Pa3IMUHBIM KJIaccaM. 3aKOHOMEPHOCTH B
HM3MEHEHHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEAUHEHHH, BBICIINX OKCHJIOB U TUAPOKCUIOB

JlabopaTopHoe 3aHsiTHE:

«DU3UKO-XUMUYECKHE CBOMCTBA HEOPraHUYECKHUX BEILIECTBY.

CocTaBieHre ypaBHEHWH XMMHUYECKUX PEAKIHUHA C y4aCTHEM TMPOCTBIX MU CJIOXKHBIX HEOPTaHWYECKUX BEUIECTB:
METaJJIOB U HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHUCIOT,
OCHOBaHHUU U aM()OTEPHBIX TUAPOKCH/IOB; HECOPTAHUUECKUX COJICH, XapaKTEPU3YIOIIMX X CBONCTBA.

Pacuérsl Macchl BelecTBa WiIM 00bEMa ra30B M0 U3BECTHOMY KOJUUYECTBY BEIIECTBA, MAcCe UM 00bEMY OJTHOTO U3
YYaCTBYIOUINX B PEAKIHH BEIIECTB, Pacu€Thl Macchl (00bEMA, KOIMIECTBA BEIIECTBA) MMPOYKTOB PEAKIIHH, SCITH
OJIHO M3 BEIIECTB UMEET NpuMecH. Pelienne npakTHKO-OpUEeHTUPOBAaHHBIX 3aJJaHUI Ha CBOICTBA, COCTaB,
MOJTyYCHHE M Oe30MacHOE HCITOB30BAHNE BAXKHEHITNX HEOPTaHHYECKUX BEIIECTB B OBITY U MPO(ECCHOHATBHON
JIeSITETLHOCTH YEJIOBEKA

OK 01
OK 02
OK 04
MK 2.2
MK 3.2

Tema 2.2.
Unentudukanms
HEOPTaHMYECKUX BEIECTB

Copep:xaHue yueOHOI0 MaTepuaJia:

VneHTnduKanys HeOpraHMYECKNX BEIIECTB C UCTIOIBF30BAaHUEM MX (PH3HKO-XMMHUYECKUX CBOIMCTB, XapaKTEPHBIX
Ka4deCTBEHHBIX peaknnii. KauecTBeHHBIE peakinu Ha cysib(haT-, KapOOHAT- U XJIOPH]I ~-aHUOHBI, HA KATHOHBI
METaJJIOB U KATUOH aMMOHHS

JIaﬁopaTopﬂoe 3aHATHE: «I/I)ICHTI/I(I)I/IKaIII/ISI HEOPraHNYCCKUX BELICCTBY.

OK 01
OK 02
OK 04

10
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Pemenne OKCIICPUMECHTAJIBHBIX 3a1a4 110 XUMHUYCCKUM CBOMCTBaM METAJNIOB B HEMCETAJIIOB, 110 PACIIO3HABAHUIO U
MOJIYYCHUIO COCﬂI/IHCHI/Iﬁ MCTAJIZIOB U HCMETAJIJIOB (B3aHMOH€ﬁCTBH€ TUAPOKCHJA aTFOMUHUA C paCTBOpaMU KUCJIOT
u Iuenoqeﬁ,). KauecTBeHHEIC pcakuu Ha Cyﬂb(i)aT-, Kap60HaT- " XJIOpUA -aHUOHbBI, HA KATUOHBI MCTAJIJIOB U
KaTUOH aMMOHUA

Pa3gen 3. TeopeTndeckne 0CHOBBI OPraHM4eCcKOi XUMHH

Tema 3.1.
Knaccudukanus, crpoenue u

HOMEHKJIATypa
OPTaHUYIECKUX BEIIECTB

Copep:xaHue y4eOHOT0 MaTepuaJia:

[Ipeamer opranuyeckoil XMMHU: €€ BO3HMKHOBEHHME, Pa3BUTHE M 3HAYE€HHE B IOJYYEHHH HOBBIX BELIECTB H
MarepuasioB. Teopusi CTpOEHHsI OpraHW4ecKux coeauHeHnii A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS.
CrpykrypHble (OpPMYJBl OpraHMYecKHX BemiecTB. ['omosorus, u3omepus. XUMHUYECKasi CBA3b B OPraHMYECKUX
COCIMHECHUSX: KPATHBIC CBA3H, G- H T-CBA3M.

[IpencraBnenue o kiaccudukay OpraHUuecKUX BemecTs. HoMeHknaTypa opraHuuecKux COeANHEHN I
(cucremarnueckas) ¥ TPUBHAIBHBIE HA3BaHUS BAKHEHIIINX MPEJCTABUTEIICH KJIAaCCOB OPraHNYECKHIX BEIIECTB

JladopaTopHoe 3ansaTHe: «HOMEHKIATYpa OPraHNYECKUX BELIECTB).

O3HakoMIIeHHE ¢ 00pa3LaMy OPraHMYECKHX BELIECTB M MaTepHAlaMU Ha UX OCHOBE, MOJICITUPOBAHHE MOJICKYJI
OpraHMYECKUX BEIIECTB, HAOIIOICHUE 1 ONIMCAHUE IEMOHCTPALOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYECKUX
BEIIECTB NP HarpeBaHuy (IUIaBlieHUe, 00yriuBaHue U roperue). CoCcTaBICHUE NONHBIX U COKPALICHHBIX
CTPYKTYPHBIX (pOpMYJI OpraHN4ecKUX BELUIECTB OTJEIbHBIX KJIACCOB, HCIOJb3Ysl HX HAa3BaHMUS 110 CUCTEMAaTHYECKOI
U TPUBUAIILHOI HOMEHKJIAaType (3TUIICH, alleTWICH, TIHLIEpUH, (GeHo, (opManbIeru], yKCycHast KHCIIOTa, TIIHLINH).
Pacuets! npocreiinieii GopMyIbl OpraHUYecKOi MOJIEKYJIbI, UCXOsI U3 3JIEMEHTHOTo coctasa (B %)

OK 01

11

Pasnen 4. YriieBoaopoabl

IpodeccuoHaLHO OPHEHTHPOBAHHOE CO/IEPKAHHNE

Tema 4.1.
YT1eBOI0POABI U HX

MPpUPOAHBIC HCTOYHHUKHA

Coaep:xanue yue0HOro MaTepuaJa:

[TpenenbHbIe yri1eBoJOPOABI (AJIKAHBI): COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH pal. MeTaH U 3TaH: cocTaB, CTPOCHHE,
¢du3HYecKrne 1 XUMHIECKNE CBOWCTBA (peakuK 3aMEICHHUs ¥ TOPEHUs), TOJy4eHIe ¥ IPUMEHEHHE.

HenpenensHble yrineBogopos! (QJIKEHbI, allKaANCHbI, aTKUHBI).

AJIKeHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKHIl psA. OTWIEH M TPOIMIEH: COCTaB, CTPOCHHE, (pu3uyeckue u
XMMHUYECKHE CBOMCTBA (pEakIH TMIPUPOBAHUS, TaJIOTCHUPOBAHUS, THApPATAllUN, OKUCIICHUS U TONUMEpPU3aIliH)
MIOJTydIeHNE U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 n merwnOyraaueH-1,3, XUMHUECKOe CTPOCHHE, CBOICTBA (peakiys MOJUMEpH3alun),
npUMeHeHne (U CHHTE3a TIPUPOTHOTO M CHHTETHYECKOTO KaydyKa U Pe3UHbI).

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS], TOMOJIOTHYECKHH psill. ALIETHIICH: COCTaB, XUMUYECKOE CTPOCHHE,
¢du3nYecKre U XUMHIECKHE CBOMCTBA (PEeaKIK THAPUPOBAHHS, FaJIOT€HUPOBAHHUS, THPATALIH TOPEHNU),
MOJTyYeHHE U IPUMEHEHNE (MCTOYHUK BHICOKOTEMIIEPATYPHOT'O IUIAMEHH /ISl CBAPKHU U PE3KU METAJIOB)

JlaGopaTopHoe 3aHsITHE:
Knaccudukanus opranngecknx BemiecTB. COCTaBIeHNE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIL.

Copep:xaHue yueOHOI0 MaTepuaJia:

Apomarnyecknue yriaeBonopoabl (apensl). beH3zon u Tomyon: cocraB, CTpoeHHE, (M3UUECKHE M XHMHYECKHE
CBOHCTBa (peakUy rajJoreHUPOBAaHMS M HUTPOBAHU), NOJy4YeHHE W NpUMeHeHne. TOKCHYHOCTh apeHOB (BIMSHHE
OeH30J1a Ha OpraHu3M 4esoBeKa). ['eHeTndeckas CBsA3b MEX/Y YIJIIEBOJOPOIAMH, IPHHAAIESKAIIMMHI K Pa3IHIHBIM

OK 01
OK 02
OK 04
K 2.2
MK 3.2

12

13
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KJIaccam.
[IpupoaHbIe HICTOYHUKH YTIIEBOAOPOI0B. [IpupoaHbIil ra3 u momyTHbIE HeQTAHBIE Ta3bl. HedTh u e

npoucxoxaeaue. CriocoOsl mepepadoTku He(TH: TIEPETrOHKA, KPEKUHT (TEPMHUYECKHN, KaTaTUTUISCKUH ), THPOITH3.
[poaykTs! nepepaboTKu He()TH, UX MPUMEHCHHE B MPOMBIIUICHHOCTH | B ObITY. KaMEHHBIH yroyib U MPOAYKTHI €ro
nepepaboTku

JlaGopaTopHoe 3aHsITHE:
OKclepUMEHTAIBHOE ONpeAeICHUE Pa3IHUHBIX OPTaHUYECKHUX BELIECTB C MIOMOIIBIO KaYeCTBEHHBIX PEaKLUii.

Tema 4.2.
Du3nKO-XUMHICCKHE

CBOMCTBa YIJIEBOAOPOJIOB

Copep:xaHue y4eOHOT0 MaTepHaa:
TpuBHanbHast ¥ MEXIyHapoOIHasi HOMEHKIATYpa, PU3NKO-XUMUUECKUE CBOMCTBA, CIIOCOOBI MOTYYESHUS
YIJICBOZOPOIOB.

JlaGopaTopHoe 3ansiTue: «CBOWCTBA YTICBOIOPOIOBY.
[MonyueHue sTHICHA M U3y4YEHUE ero CBOMCTB. MoeanpoBaHnue MOJIEKYJ M XUMHUUECKHUX TIPEBPAICHUH
YIIIEBOJIOPOJIOB (Ha IpUMepe 3TaHa, THJICHA, alleTHIIeHa U Jp.) U raJoreHOIPOU3BOIHBIX

OK 02
OK 04

14

Pasnen 5. Kucioponocoaep:xaiue oprannieckue coeIMHeHUst

Tema 5.1.
Crnuptel. ©eHon

Coaep:xanue yue0HOro MaTepuaJa:

[IpenenbHble OAHOATOMHBIE CHHPTHI (METaHON M OSTAHOJN): CTPOEHHE, (QHU3MYECKHe M XHMHYECKHE CBOICTBa
(peakiuu ¢ aKTUBHBIMH METaJlJIaMH{, TaJOT€HOBOIOPOAAMH, TOPEHHE), MPUMEHEHHe. BolOpoIHbIE CBSI3U MEXKIY
MOJICKYJIaMi cpToB. GH3HOIOrHYecKOe JeHCTBIE METaHOIA U 9TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHbIe CIUPTHl (ITWICHIJMKOJIP M TJHLEPHH): CTPOCHHE, (H3WYSCKHE M XHMHYECKHE CBOMCTBa
(B3aUMOJEHCTBHE CO INENOYHBIMA METAJUIAMH, KauyecTBEHHas pEaknuss Ha MHOTOATOMHBIC — CIHPTHI).
dusronoruueckoe ASHCTBUE HA OPraHM3M YelloBeka. [IpuMeHeH e IITHIepHHa U STUIICHTTHKOJIS.

®enon. CTpoeHne MOJIEKYIbL, (PHU3UIECKUe U XUMUYeCKUe cBoicTBa (eHona. TokcniHoCTh (heHoa, ero

¢bu3mroNornyecKkoe AeHCTBUE HA OpraHu3M deroBeka. [Ipumenenue dpenona

JlaGoparopHoe 3aHsTHE:
DKCIepUMEHTAIBHOE PACIO3HABAHUE OPTaHMYECKUX BELIECTB: STHIOBOTO CIIUPTA, MYPaBbHHOW KUCIIOTHI, BOJTHOTO
pacTBOpoB (eHoa.

OK 01
OK 07

15

Tema 5.2.
Anbaerupl.
Kap6oHOBBIE KHCTOTHI.
CrnoxHble 3(hupb

Coaep:xkanue yue0HOro MaTepuaJa:

Anpaeruapl U KeTOHHI ((popManbaerua, aneTaabAeru, aleToH): CTpoeHHue, GU3NYecKue U XMMHYECKHe CBOMCTBa
(peakiy OKHCIICHHUS U BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIINHN), TOTyYeHNE U IPUMEHEHHE.

OIHOOCHOBHBIE IpefieTIbHbIE KapOOHOBBIE KUCIOTHI (MypaBbUHAS M YKCYCHAs KHCIIOTHI): CTpPOEHHUE, GU3HUECKUE U
XMMHUUYECKHe CBOicTBa (OOIIME CBOWCTBAa KHUCIOT, peakuus JTepuduKaluu), IMOJy4YeHHE W HPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsI KUCJIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX KHCIOT. MBIIa KaK COJNH BBICIINX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEe JIeHCTBHE.

CroxxHbIe 2(HUPHI KaK IPOU3BOIHBIE KAPOOHOBBIX KUCIOT. I maponu3 cnoxHbIX 3GupoB. XXupsl. ['naponms Kupos.

[Ipumenenue xupoB. buosoruyeckas ponb KUPOB

OK 01
OK 02
OK 04

JlaGoparopHoe 3ansiTne: ColicTBa popmanbaernaa. CBoicTBa yKCYCHOW KUCTIOTHI.

16

Tema 5.3.
VrineBoasl

ConepxaHue y4eGHOT0 MaTepHuaa:

VYrieBoasl: cocTaB, KiIacCH(UKALMA YIIeBOAOB (MOHO-, OU- M IIoidMcaxapuabl). [moko3a — npocTedmuii
MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (HU3MYECKHe U XHMHYECKHE CBOMCTBA  TJIFOKO3BI
(B3ammopericteue ¢ rtuapokcupoMm wmenu (II), okucnmenme amMMmMadHBIM pacTBOpoM okcupa cepebpa (D),

OK 01
OK 02
OK 04

17
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BOCCTaHOBJICHUE, OpO’KEHHE TIIIOKO3bI), HAXOX/IECHHE B NPHUPOJE, MPUMEHEHHE TIIIOKO3bl, OMOJIOTHYECKasi poiib B
KU3HEIEATEIbHOCTH OpraHu3Ma uenoBeka. @orocunTes. PpyKkTo3a KaK H30Mep INIFOKO3bI.

Caxapo3sa — nIpeJcTaBUTeNb AUCaXapUI0B, THAPOIN3 CaXxapo3bl, HAXOXKJIEHHUE B IPUPOJIE U MPUMEHEHNUE.
IMonmcaxapuasl: KpaxMall U [EJUTI0N03a Kak IPHPOIHbIE TomMepbl. CTpOeHHE KpaxMaia | [EeJUTI0NI03HI,

¢du3nIecKne ¥ XUMHIECKHE CBOWCTBA KpaxMala (THAPOIN3, KaYeCTBEHHAs PEAKIIHS C HOJIOM)

JlaGopaTopHoe 3aHsITHE:
XuMIYeCKHe CBOMCTBA TIIOKO3HI (B3anMoeiicTBue ¢ ruapokcuaoM Menu (II), okucienne aMMHaYHBIM PacTBOPOM
okcuza cepedpa (I), BoccraHoBIeHHE, OPOKEHHE TITIOKO3BI.

Tema 5.4. Copep:xaHue y4eOHOT0 MaTepHaJia: OK 01 18
DU3HKO-XUMUYCCKHE TpuBHnanbHas 1 MEXyHapoHasi HOMEHKJIATYpa, (PU3UKO -XUMHUYECKUE CBOMCTBA KHCIOPOI0COIEPIKAIINX OK 02
CBOMCTBA OpPraHUYECKUX COCTUHCHUH, CIIOCOOBI OTYYCHUS CIIUPTOB U (DEHOJIOB, KAPOOHOBBIX KUCIIOT U 3(UPOB, albIACTHI0B OK 04
KHCJIOPOOCOICpIKAIIHNX 1 KeToHOB. COCTaBJI€HUE CXEM PEAKLUH, XapaKTepU3YIOIUX XUMUYECKHE CBONCTBA KUCIOPOAOCOAEPKAIINX
OpPraHUYECKUX COCAUHCHUH | OpraHMuecKUX COeMHEHMH
JlabopaTopHoe 3aHsiTHE:
«XuMuUecKue U HU3NIECKUE CBONCTBA KUCIOPOI0COACPKAIINX OPTAHUICCKUX COCTUHCHUY.
[IpoBenenue, HaOMIOIEHUE U OMMMCAHUE TEMOHCTPAIIOHHBIX OIIBITOB: TOPCHHE CIIUPTOB, KAUESCTBEHHBIC PEaKIIUI
OJTHOATOMHBIX CIIUPTOB (OKUCIIeHHE dTaHoaa okcuaoM menu (1)), MHOrOaTOMHBIX CIIMPTOB (B3aMMO/ICHCTBIE
rimtepuHa ¢ ruapokcugom meau (1)), anpaernnoB (OKuCIeHIE aMMHAaYHBIM pacTBOpoM okcuza cepebpa(l) u
runpokcunom meau (11), B3anmoneiicTBre KpaxMaia ¢ HOA0M), U3ydeHHE CBOWCTB pacTBOPa YKCYCHOM KHCIIOTHI
Paszen 6. A3oTconep:kaniue opraHudecKue coeuHeHust
Tema 6.1. Copep:xaHue y4eOHOI0 MaTepHaJia: OK 01 19
AMUHBL. AMUHBI: METHIAMHH — TPOCTCHINHNIA TNPEICTABUTEIh AMHHOB: COCTaB, XHMHYECKOE CTpPOCHHE, (QH3HYecKue H OK 02
AMMHOKHUCIIOTBI. XUMHUUYECKHE CBOICTBA, HAXOXKACHHUE B IPUPOJIE. OK 04
Benxn AMUPHOKHCIIOTH Kak aM(oTepHbIe OpraHndeckre coequHeHus. Pu3ndyeckne 1 XUMUIECKHE CBOMCTBA aMUHOKHCIIOT
(ra mpuMepe rmnuHa). bronormyeckoe 3HaUeHIE aMIHOKUCIIOT. [1enTHbL.
Benku xak nmpupomHble monuMepsl. [lepBrdHas, BTOpuYHas U TPETUYHAS CTPYKTYpa OenkoB. XUMHUYEeCKHE CBOUCTBA
OEJIKOB: THIPOJIN3, JCHATYPAIIKs, KAYSCTBEHHBIC PEAKI[UH HA OCIKH
JlaGopaTopHoe 3aHsITHE:
«CBOHCTBa a30TOCOACPIKAIINX OPTAHTICCKUX COCTUHCHUN.
dusnveckue U XUMUUECKHe CBONCTBA aMHHOB (PEaKIUU C KUCIOTAaMU M TOPEHUS) U aMUHOKHUCIIOT (Ha TpuMepe
mmnrHa). HabmroneHre u onucaHue JEMOHCTPAIIMOHHBIX OTBITOB: JIeHATYpalys OSIKOB MPU HArPEBAHHHU, [[BETHBIC
peakuuy 6eTKoB
Pazgen 7. BeicokoMoJIeKy/ISIPHBIE COCAHHECHHS
IIpodeccuonalbLHO OPHEHTHPOBAHHOE CO/IePKAHMNE
Tema 7.1. Conep:xanue y4eOHOro MaTepHaJia: OK 01 20
Ilmactmaccsr. OCHOBHBIE TIOHSATUSI XMMHH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb OK 02
Kayuyku. Bonokna MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OK 04
nonumepusanus 1 noaukonaeHcanus. [lnacrmacesl. Kayuyku. Bonokna IIK 2.2
JlabopaTopHoe 3aHsiTHE: K 3.2

«CI/IHT€3, aHaJIn3 U KJ'IaCCI/I(bI/IKaIII/IH BBICOKOMOJICKYJISIPHBIX COGHHHCHHﬁ))
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O3zHaKoMIICHHE ¢ 00pa3aMy MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAyTyKOB: INIACTMACCHI
(mOMMATHIICH, TTOTUITPOITIIICH, OJIHBUHIJIXJIOPU, OJTUCTHPOI); HATYPAIbHBIA 1 CHHTETHYECKUE KAydyKH
(OyTanMeHOBBIH, XJIOPONPEHOBBIN U U30IPEHOBBIH); BOJIOKHA (HaTypaJIbHbIE (XJIONOK, IIEPCTh, MEINK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO3a), CHHTCTHUECKUE (KAIPOH U JIaBCaH)

IIpogeccuoHaILHO OPHEHTUPOBAHHOE CO/iep:KaHMe (coiep:KaHNe NPUKJIATHOTO MOIYJIs1)

Paspnen 8. Xumus B ObITY M IPOU3BOACTBEHHOI 1eSIT€IbHOCTH YeJI0BeKAa

Tema 8.1.
XHUMHYECKHE TEXHOJIOTHH B

IIOBCETHEBHON U
npodecCHOHATBHON
JIESITEIIbHOCTU YENIOBEKa

Coaep:xaHue y4eOHOro MaTepuaJja:

[paBuna 3KOJOTHYECKU IIENIECOOOPA3HOTO MOBEACHUS B OBITY M TPYJOBOM NEATEIBHOCTH B LIENMSAX COXPAHCHHS
CBOETO 3/I0POBbS M OKPYKAOLIEi MPUPOAHOM CPe/ibl, OMACHOCTh BO3ACHCTBHS Ha KHBbIC OPraHU3MbI OPTaHUYCCKUX
BEIIECTB OTACNBHBIX KIACCOB (YTJICBOAOPOIbI, CIIUPTHI, (DEHOJBI, XITOPOPTaHUIECKHE MPOU3BOIHBIC, ANBACTUIBI 1
JIp.), IOKa3aTesb NPeACiIbHO JONYCTUMON KOHIICHTPALIMH H €r0 HCIOJIb30BaHHUE.

JlaGopaTopHoe 3ansitue: «[IpuMeHEeHNE XMMUYECKAX BEIIECTB M TEXHOJIOTHH ¢ yIeTOM Oy Iymiei
poQeCCHOHANBHON NESITEIEHOCTH.

Pemenue Keﬁc-3auaq o TeMaM: TIHUIIEBLIC TMPOAYKTBI, OCHOBBI pPallMOHAJIBHOI'O MHUTAHUA, BaKHEHILINE
CTpOHTENbHbIE M KOHCTPYKLMOHHBIE MAaTEpHalbl, CEIbCKOXO3SMCTBEHHOE IPOU3BOJACTBO, KpPAacKH, CTEKIIO,
K€paMuKa, Marcpuajibl s DSJCKTPOHUKHU, HAHOMATCpHaJibl, TCKCTUJIbHBIC BOJIOKHA, HWCTOYHUKH OSHCPIUHU,
OpraHN4YCeCKUC U MUHEPAJBbHBIC y)106peH1/1;1, JICKApCTBCHHBIC W KOCMETHUYCCKUE IIperaparthl, 6I)ITOBa$I XHUMUs,
MaTepHallbl U3 HCKYCCTBEHHBIX H CHHTETHYECKHUX BOJIOKOH.

3ammra: [IpencTaBneHue pe3ysibTaTOB pelICHNs KeHc-3a1ad B (popMe MHUHU-IOKIIAa .

ConepxaHue y4eGHOT0 MaTepuaJa:

Ponp xumun B 0OecneyeHNN SKOJIOTHUECKOH, IHEPreTHYECKON M MHINEBOW O€30IIaCHOCTH, Pa3sBUTHH MEIHIIUHEI,
CO3/ITaHWU HOBBIX MaTepualioB (B 3aBHCHMOCTH OT BHJA MPO(ECCHOHANBHON NEATEIFHOCTH), HOBBIX MCTOYHHKOB
SHEpruM (aJIbTepHATHBHBIC UCTOUYHUKN SHeprun). [IoHATHE 0 HAYYHBIX METO/AAX IO3HAHUS BEUIECTB U XUMHUYECKUX
peaknuii. [IpeacraBnenns 06 oOmMMX HAYYHBIX MPUHOMIAX MPOMBIIIICHHOTO MOJTYYEHHs BaXHEHIINX BEIIECTB (Ha
IIpUMepax MpoU3BOICTBA aMMHUaKa, CEPHOW KHUCIIOTHI, METaHOIA).

XWMHUsl M 3710pOBbE YEJIOBEKA: MPaBuIia 0€30MacHOr0 MCIOIb30BaHMS JIEKAPCTBEHHBIX MTPENapaToB, OBITOBOH XUMHUH

B IIOBCEJTHEBHOM >KHU3HU

OK 01
OK 02
OK 04
OK 07
K 2.2
MK 3.2

21

IIpoMeskyTouHas arrectanus (AuddepeHIHPOBAHHBII 3a4eT)

22

Bcero

44 gac
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3. YCJIOBUS PEAJIN3AIIMA YUYEBHOM JUCIHUIIJINHBI
3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecneYeHH 0

Peanuzarus yueOHOM MUCHMIUIMHBI TpeOyeT HATMUUs yaeOHOTO KaOUHeTa.
O6opynoBanue yaeOHOro KabUHeTa!

~ TOCaZ0YHbIE MECTA [0 KOJINYECTBY 00 yUaIOLIUXCS;

~ pabouee MeCTO Mpero1aBaTes;

~  KOMIUIEKT y4eOHO-METOINYECKON TOKyMEHTAIUH;

— obopynoBanue: 6apomerp — anepous; BAMM-1; mkad I3 HXK; cron xummuueckuii;
nocka 3-am koM0O. JIA-34; cuctemusbiii 6ok Celeron 2400; monutop 17LG ; snekrponedn
CHOVJI-1,6; Becs BJIA-200; Becet BJITK-500; mkad BerTsxHOM -; mikad cymmnsaeiii CHOJI-
3,5; mkad HI1-mx; mpubop I WILTFOCTPAIMK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT YCJIOBHI;
KaJIOPUMETP C MEPHBIM CTaKaHOM; MPHOOp M7 OMBITOB MO XUMHHU C IJIEKTPUICCKHM TOKOM;
npuOop AJs AJIEKTPOJIM3a PACTBOPOB COJIeH; MPUOOP Ui MOIYYEHHs] Ta30B; BBINPSMUTEIND;
npubop I TOJTYYCHHsI Ta30B; JEMOHCTPAIIMOHHBIC YCTAHOBKH I HW3y4eHHUS (DaKTOpOB,
BIUSIIOIIUX HA CKOPOCTh PEAaKIUHU, TEIUIOBON 3()(PeKT, NHTEHCUBHOCTh 3JIEKTPOXUMHUYECKUX
MIPOIIECCOB; XUMUYECKAs TIOCY/1a; XUMHUYESCKHE PCAKTHUBBI.

Texnuueckue cpeacTBa 00y4eHUS:
~ MYJbTUMEAHAPOCKTOP,
~ MHTEPaKTHBHAs I0CKa/TIaHENb/3KpaH.

3.2. UndopmanuonHoe odecrneyenne o0yueHust
Ilepeyenb pexkoMeHAyeMbIX Y4YeOHBIX HW3JAaHUI, JAONMOJHHUTEJIbHOW JIMTEPaTyphl,
HNuTepHeT-pecypcos.

OcHoBHas JiUTEpaTypa:

1. Tabpuensn O.C. Xumus. EcrecTBeHHO-HayuHbI Hpo¢uiab: y4eOHMK Jil CTYIEHTOB
yupexaeHuit cpen. npod. obpazoBanua. — M.: OOpa3oBaTesbHO-U3IATEIBCKUI IIEHTP
«Axagemusy, 2024. — 400 c.

2. T'abpuensn O.C. Xumus: Ilpaktukym: yde6HOe mocoOue JUisl CTYJEHTOB YUpexkJIeHHM
cpen. ipod. oOpa3oBaHusl. - 2-€ U3JI., cTep. — M.: OOpa3oBaTeIbHO-U31aTEIbCKUI IICHTP
«Axanemusy, 2024. — 304 c.

3. Kmoes M.B. Opranwdeckas xumus: ydyeOHOe  mocoOue ii  CPEIHEro
npodeccuonansHoro obpazosanus/ M.B. KimoeB, M.I. AOGnymmaeB.— Mocksa:
WznatenberBo FOpaiit, 2025.— 202 c¢.— (IIpodeccuonanbroe obpazopanue).— ISBN
978-5-534-21080-4. — Texkct: anexkrpoHHblii // O6pa3zoBarenbHas miaardopma HOpaiit
[caitT]. — URL.: https://urait.ru/bcode/559303.

4. Hukurtuna H. I'. O0mast u HeopraHuyeckass XUMHUS: TEOPETHUECKUE OCHOBBI: YIEOHUK U
NPaKTUKyM A cpeaHero mnpodeccuonanbHoro oOpazosanus/ H. I'.Huxutuna, B.U.
['pebenbroBa.— 2-€ u3A., nepepad. u pomn. — Mocksa: M3narensctBo IOpaiit, 2025.—
199 c— (IlpodeccnonanpHoe obpazoBanue).— ISBN 978-5-534-16280-6. — Tekcr:
anekTpoHHBI //  OOpasoBarenbHas 1iatdopma  IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/563371.

JdomosHuTeIbHAS JIUTEpATYypa:

1. MockBa B. B. Oprannueckas xumwusi: 0a30Bble NMPUHIUMBL Y4EOHUK IS CPETHETO
npodeccuoramsHOr0 00pazoBanus/ B.B. MockBa.— 2-e¢ m3n1.— Mocksa: M3maTenbcTBo
FOpaiit, 2025.— 143 c.— (IlpodeccuonansHoe obpazoanue).— ISBN 978-5-534-
09420-6. — Tekct: snexTpoHublid / OOpa3oBarensHas iargopma FOpait [cait]. —
URL.: https://urait.ru/bcode/563929 .
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2. HosokmanoBa A. JI. Opranmueckas xumus. TecTel: y4yeOHUK M1 CpEIHETO

npodeccuonanbHoro obpaszoBanus/ A.JI. HoBokmanoBa.— MockBa: W3marenbcTBo
KOpaiit, 2025.— 41 c¢— (IIpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-
14158-0. — TexkcT: anekTpoHHbii // OOpa3oBarenbHas miatdopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/567618.

. CyBopoB A. B. OOmias u Heopranudeckass xuMus. Bompockl u 3amaun: y4eOHHK JIst
cpenHero nmpodeccuonansHoro oopasosanus/ A. B. CyBopos, A.b. Hukonbckuit.— 2-¢

u3d., wucnp. U jgon.— MockBa: HWznmarensctBo [Opaiit, 2025.— 309 c.—
(ITpoteccuonansnoe obpasoBanue). — ISBN  978-5-534-07903-6. —  Tekcr:
anexkTpoHHbd  //  OOpaszoBarenbHast 1atdopma  HOpaiir  [caiit]. — URL:

https://urait.ru/bcode/564755.

. CyBopoB A. B. OOmas u HeopraHuyeckas XHUMHSA: YyYEOHUK [UJII CPEIHETO
npodeccuonanbHoro obpaszoBanus/ A. B. Cysopos, A. b. Hukonbckuit.— 6-¢ wu3n.,
ucrp. u gorn.— Mocksa: M3gatensctBo FOpaiit, 2025. — 683 c. — (IIpodeccuonanbroe
obpazoBanme).—  ISBN  978-5-534-19743-3. —  Tekct:  2NEeKTpOHHBIA  //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/569221.

HurepHer — pecypcesbl:
bubnuoreka BuaeOypoKoB 10 IMIKOJAbHOW nporpamme MuTepHerYpok. Pexxum nocryna:
[www.interneturok.ru 01.05.2026].
Poccwuiickasi amekTpoHHas MIKOJa 1O BceM mpeameraM. Pexxum nocryma: [resh.edu.ru
01.05.2026].
Enunoe okHO goctyna k oOpa3zoBaTenbHbIM pecypcam MHTepHeTa mo xumuu. Pexum
nocryma: [www.window.edu.ru/window 01.05.2026]
OOpasoBaTeNbHBIA CaNT M IIKOJBLHUKOB. Pexum mocryma: [www.alhimikov.net
01.05.2026]
OnektponHas Oubmmoreka bpl'Y. Pexum mocryma: [http://ecat.brstu.ru/catalog/
Vuebnnre%20u%20 yueono-meroandeckne?%20mocobust 01.05.2026]

DnekTpoHHbIH Katanor Oubimoreku bpl'Y. Pexxum nocrtyma: [http:/ /irbis.brstu.ru/

CGl/irbis64r_15/cqgiirbis_64.exe?LNG=&Z211D=&I121DBN=BOOK& P21D BN.
01.06.2026]
XuMugeckas SHIMKIOIE U ON-LINE. Pexum JocTymna:

[http://mww.xumuk.ru/encyklopedia/ 01.05.2026].
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4. KOHTPOJIb M OIEHKA PE3VJBTATOB OCBOEHHS YYEBHOM
TACIATITAHBI

KoHTpons M oOIeHKa pe3yibTaTOB OCBOEHHUS 00I1€00pa30BaTeNbHON JUCHUILIIMH
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBICHHbIE Ha (POPMHUPOBAHUE OOLINX
U po(ecCHOHANBHBIX KOMIIETEHLIUH 110 pa3jesiaM U TeMaM CoJiepXKaHUs yueOHOro MaTepuaia.

Oobmasi/npodeccuoHanb Pa3znen/Tema Tun oueHoYHBbIX
Hasi KOMIETeHIUA MepONpPUATHI
OK 01 Tema 1.1 Tema 1.2 BrinonHeHne npakTHyecKux
Tema 2.1 Tema 2.2 3aJaHUM.

Tema 3.1 Tema 3.2 Tema 3.3 VYcrHbIl onpoc.

Tema 4.1 Tema 4.2 Tema 4.3 3ammTa 1a00paTOPHBIX pabOT
Tema 5.1 Tectbl

Tema 6.1 Tema 6.2
Tema 7.1

OK 02 Tema 3.1 Tema 3.3
Tema 4.2 Tema 4.3 Tema 5.1
Tema 6.1 Tema 6.2 Tema 7.1

OK 04 Tema 2.2

Tema 3.2 Tema 3.3
Tema 4.2 Tema 4.3
Tema 6.2 Tema 7.1

OK 07 Tema 6.1 Tema 7.1

K 2.2, IIK 3.2 Tema 3.1 Tema 3.2
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 6.2 Tema 7.1

OK 01, OK 02, OK 04, JuddepennrpoBanHblii 3a4eT
OK 07, IIK 2.2, TIK 3.2
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