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Pabouas nmporpamma yueOHOM TUCIUIUIMHBI «XUMU» pa3paboTaHa Ha OCHOBE!

— Pexomenpanuii mo peanusanuu CpegHEro ooiero oOpa3oBaHUs B TMpeiesiax OCBOCHHUSA
o0pa3oBaTeNpHONW  MpOrpaMMbl  cpenHero  mpodeccuoHanbHoro  obpasoBanus  (Ilucemo
Munnpocgerienust Poccun ot 01.03.2023 N 05-592);

— @eznepanbHOIO0 TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApTa CpPEJHEro OOLIEero
oOpaszoBanus (yTBEepKIcH mprkazoM MunoOpHayku Poccuu ot 17 mast 2012 1. Ne413);

— TpUMEpHOH paboueil mporpamMmbl 001IE00pa30BATEIBHON IUCIHUILIMHBL «XHUMHUS» IS
po)eCCHOHANIBHBIX 00pa30BaTENbHBIX opraHu3anuii, pekomenaoannoii ®I'bOY IAI1O Uuctutyt

pa3BuTHs podeccruonanbHOro oopasoanus, 2025 r.

Opranuszanus-pa3padorunk: MuoronpodmibHbii koiuiex ®I'EOY BO «bpl'V»

PazpaboTumk:

BapdonomeeB Anekceit AHaTOILEBHUY, IIPETIOIABATEIb.

AreeBa Enena TumodeeBHa, nmpernoiaBareb.

Pabouass mporpamma peKOMEHJOBaHA IUCHUIUIMHAPHO - ITMKJIOBOH KOMHCCHEH
JTUCIUIUTAH TYMaHUTAPHON U €CTECTBEHHOHAYYHOU MOJATOTOBKH.

ot 22 mas 2026 r., mpoTokoin Ne3

Pabouas nporpamma ogo0peHa Hay4HO-METOAMUYECKUM COBETOM

ot 29 mas 2026 r., mpoTokoa Ne 3.
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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
npodeccuoHaBLHOW 00pa3oBaTeIbHON mporpammbl B cooTBeTcTBUU ¢ PI'OC 1o cnenuaibHOCTH
cpennero npodeccuonanpHoro oopaszosanus (manee CI1O) 44.02.01 [omkonbHOoe oOpa3oBaHHE
BXOJSIIIMX B YKPYHHEHHYIO Tpynny cnenuaibHocTeir 44.00.00 OOpa3oBanue M menarornyeckue
HAYyKH.

Pabouass mporpamma y4eOHOW TUCHUIUIMHBI «XWMHS) TpeIHa3HAYCHA IS W3yUYCHHS
TUCIUIUIMHBL B YUPEXKACHUSIX CpPEAHEro Npo(hecCHOHATBLHOr0 00pa3oBaHUs, pPeaUu3yIOIINX
00pa3oBaTeNbHYIO0 MPOTPaMMy CpPEeIHEro 00mIero o0pa3oBaHMs, MPH MOATOTOBKE CIICIHATUCTOB
CpEIIHEero 3BEHa.

1.2. MecTto y4eOHOl IMCUMIUIMHBI B CTPYKTYpe OCHOBHOH Npo()ecCHOHAILHOM
o0pa3oBaTeIbHOI NPOrPaMMBbl: TUCIMIIIIMHA BXOAUT B 00111€00pa30BaTEeNbHbINA 1IHKII

1.3. Heaun u 3a1a4yu yuyeOHOM NUCUMILUIMHBI — TPeOOBAHHMS K pe3yabTaTaM OCBOEHUS
Y4eOHOH IMCUMILINHBI:

Conepxkanue mporpaMMbl 00I1e00pa30BaTeIbHON JUCHUIUIMHBI «XUMUS» HAIPaBICHO Ha
JOCTH>KEHHE CIIEYIOUIUX HeJIei:

- dbopMHUpPOBaHHE CHUCTEMBl XMMHYECKHUX 3HAHMM KaK Ba)KHEWINIEH COCTaBIISIONICH
€CTECTBCHHOHAy4YHOW KapTUHBI MHpPa, B OCHOBE KOTOPOW JIeKAT KIIIOYEBbIC IOHATHUS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U MOHUMaHUE
CYITHOCTHU JOCTYITHBIX 0000IICHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE ¢ UCTOPUEH HX
Pa3BUTHUS U CTAHOBJICHMUS;

- dbopMHUpOBaHKE U Pa3BUTHE MPEICTABICHUM O HAYYHBIX METOJ/IaX IMO3HAHMS BEIIECTB
U XUMUYECKUX PeaKIil, HeOOXOMUMBIX NJsi MPUOOPETEHHUS YMEHHI OpPUEHTHUPOBATHCS B MHpPE
BEIIIECTB U XUMUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHOM
JKU3HHU;

- pa3BUTHE YMEHUW U CIOCOOOB [EATETHLHOCTH, CBS3aHHBIX C HAOJIOJEHUEM U
OOBSICHEHMEM XHUMHUYECKOTO JKCIEPUMEHTA, COOJIOJCHUEM MpaBui OE30MacHOro OOpalieHus C
BEILIECTBAMH.



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

HaVMEHOBAHUE

(dopMupyeMbIx O6mne HucnunnuHapHbie

KOMIIETEHIIMI
OK 01. Betbupars | JIuuHocTHBIE pe3yJibTaThl AOJLKHBI | JIMCHUIUIMHAPHBIE  PE3yJbTAaThl  JAOJIKHBI
CIIOCOOBI PEIICHUS. | OTPAaXkKATh B YACTH: OTPakKATh:
3a7a4 TPYAOBOI0 BOCIIUTAHMS: IIP6 01. copMUPOBAHHOCT NPEICTABICHUN: O
NpO(eCCHOHANBHO | —  TFOTOBHOCTH K TPYAy,  OCO3HAHHE | XUMHYECKOH COCTaBJIAIONIEH
1 IeATeNbHOCTH LIEHHOCTH MacTepCTBa, TPYAOI00He; €CTECTBCHHOHAYYHOM KapTHUHBI MHpa, PpOJHU

MPUMCHHUTCIIBHO K
Ppa3IMYHbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHMBHOM JI€ATENhHOCTH

TEXHOJOTMYECKOI u COLIMAJIbHOM
HaIPaBJICHHOCTH, CIOCOOHOCTH
MHUIUAPOBATH, IUTAHUPOBATh u
CaMOCTOSITENIFHO  BBIMIONMHITH  TaKylo
JIEATEIILHOCTb,

—  WHTepec K Pa3IHIHBIM chepam

poheCCHOHATIBHOM eI TeIbHOCTH.
MeranpeaMeTHbie Pe3yabTaThl JIOJKHbI
orpaxaTh: OBjajieHHe YHHBEPCAJIbHbIMH

y4yeOHbIMH TMO3HABATEIbHBIMH

JefiCTBUSIMU:

a) 0a30BbIe JIOTHYECKHE IeliCTBUA.

—  CaMOCTOSITENTPHO  (OPMYJIHPOBATH |
aKTyaJIH3UpPOBATh mpobiemy,

paccMaTpuBaTh €€ BCCCTOPOHHC,
—  YCTaHaBJIUBATb CyH.[eCTBeHHLIﬁ 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;

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

JIESATSIIBHOCTH.

0) 6a30BbIE MCCIIEA0BATEIbLCKHE TeHCTBUS:

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

BBIABJIATE IPUYUHHO-CIICACTBCHHBIC CBA3U H

aKTyaJIH3HpOBaTh 3amauy, BBIJIBUTATh

THUIIOTE3Y €€ PCUICHMS, HAXOAUTb APT'YMCHTBI
— JJIA 10Ka3aTCJIbCTBa CBOUX yTBep)K,HeHHfI,

3aJaBaTh  IapaMeTpbl M  KPUTEPHUH
peleHus;

—  aHANM3MPOBATh TIONYYEHHBIE B  XOZE
pemeHus 3a1aun pe3yIbTaTHI,
KPUTHYECKH OIICHUBATh ux
JOCTOBEPHOCTb, MPOTHO3MPOBATH

U3MCHCHHEC B HOBBIX YCIIOBUAX;
YMETH NEPEHOCUTH 3HAHUSA B ITO3HABATCIIBHYTO
n MPAaKTUYCCKYIO obactu
KU3HCACATCIbHOCTH.

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

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

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

9JIEMEHT, aTOM, DJIEKTPOHHasi 000JI04Ka aToMma,
S-, p-, d-31EeKTPOHHBIE OPOUTANN aTOMOB, HOH,
MOJIeKyJa, BaJICHTHOCTb,
DNeKTPOOTPHLATEIbHOCTD, CTENICHD OKHCICHHS,
XMMHUYECKas CBs3b, MOJb, MOJSIPHas Macca,
MOJSIDHBIH ~ 00BEM,  YIJIEPOAHBI  CKeJNeT,
(yHKIMOHANbHAs TPYIIA, paguKal, H30MepHs,
HN30MEpPbI, TOMOJOTHYECKHH psj, TOMOJOTH,
YTJIEBOJOPO/BI, KHCIOPOJ- U a30TCOAEpIKaIlie
COE/INHEHUS, OMOJIOTNYECKH AKTHBHBIE
BeIecTBa (YIriIeBOIbI, KUPHI, OENKH), MOHOMED,
HoJmmMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS,
KPUCTAJUTMYECKasl PEIeTKa, THIIbI XUMHYECKUX
peaknuil  (OKHCINTEIHHO-BOCCTAHOBUTEIBHBIE,
9K30- M JHJIOTEPMHYECKHE, PEaKIMH HOHHOTO
oOMeHa), pactBop, AJIEKTPOJIHTHL,
HE3JIEKTPOJIUTEL, JNEKTPOIUTHYECKAS
JUCCOIMAINS, OKHCIIHMTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOH pEaKIUH, XUMHUYECKOe
paBHOBECHE), TEOPUHU U 3aKOHBI (Teopus
XMMHUYECKOTO CTPOCHHSI OPraHMYECKHUX BEIECTB
AM. BytnepoBa, Teopus 3JIEKTPOIUTHIECKON
Jyccouuanuy, nepuoauudeckuit 3axoH .M.
MenneneeBa, 3aKOH COXpPaHEHUS  MAaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHUH,
(axTooruyeckue CBEAEHHS O CBOMCTBax,
COCTaBe, TIOJTy4EHUN u 6e3omacHOM
HCIIONIb30BaHNH BRKHEHIINX HEOPTraHUYECKUX U
OpPraHWYecKMX  BEUIeCTB B ObITy W
MIPaKTHYECKOH AeATeIbHOCTH YEJIOBEKa;

IIP6 03. chopMHUPOBAHHOCTH YMECHHM BBISIBIISTH
XapaKkTepHble  NPU3HAKKM M B3aUMOCBS3b
H3yYEHHBIX MOHSTHH, HNPUMEHSTh
COOTBETCTBYIOIIME TOHATHS IPU OINUCAHHU
CTPOEHHSI ¥ CBOWCTB HEOPraHUYECKHX U
OpPTraHMYeCKUX BELIECTB M HX MNpPEBpaIlCHHH;
BBISBIISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUI C




MOHSATHAMM M HPEACTABICHUSAMU  JAPYIHX
€CTECTBEHHOHAYYHBIX [IPEIMETOB;

oOP6 04. chopMHPOBAHHOCT  YMEHUH
UCIIONB30BAaTh ~ HAUMEHOBAHUS  XUMHYCCKUX
COCIIMHECHUH MEXKITyHapOIHOTO coro3a

TEOPETUYECKOW W MPUKIAAHON XUMHH U
TPUBHAIbHBIC HAa3BaHUS BaKHEHIIMX BEIIECTB
(oTuneH,  auerwieH, — rMIepuH,  QeHo,
(dopManpaerus, yKcycHas KHCIOTa, TJIMLMH,
yrapHeli ras, YIJEKUCHIBIH ra3, aMMHuak,
raieHas  W3BeCTb,  HEralleHas  HM3BECTb,
NMUThEeBasg coJa M JPYTHX), COCTaBIATh
(opMynBl HEOPraHWYECKHMX W OPraHW4ecKuX
BEIIECTB, YPAaBHEHUS XHMUYECKHX PEAKLUH,
OOBACHATP WX  CMBICT;  HOATBEPXKIATh
XapaKTepHBIE XUMHUYECKHE CBONCTBA BEIECTB

COOTBETCTBYIOIIMMH  JKCIEPHUMEHTAaMH U
3aIUCsAMH ypaBHEHHH XUMHIECKUX PEaKIni;
oOP6 05. chopMHpOBaHHOCT  YMEHUWH

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

BAXHEWILIME CBOWCTBA; OMNpPEAENATh  BUIbBI
XUMHUYECKNX CBs3el (KOBaJCHTHAs, WOHHas,
METaJUTMYEeCKas, BOJIOpOJHA), TUIIBI
KPUCTAIIINYECKHUX pemeToK BEILIECTB;
KIIaCCH(UIIIPOBATH XUMUICCKUE PEAKITHM;
oOP6 07. chopMHPOBaHHOCTH  YMEHUH
TIPOBOJIUTH pacyeTsl mno XUMHYECKUM
dbopMyiaM W ypaBHCHUSAM  XHMHYECKUX
peakiuii ¢ HKCIOIb30BaHUEM  (HHUIUUCCKUX
BEJIMYMH, XapakTepU3YyIOIIMX BEIIEeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00BeMa
(HOpMasbHBIE YCJIOBHS) Ta30B, KOJHYECTBA
BEIIECTBA; HCTIO0JIH30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS AJIs1 NPUHATHS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalHusX,
CBSI3aHHBIX C BEMIECTBAMHU U UX NPUMEHEHUEM.
OK 02. JImyHOCTHBIE Pe3yabTaThl D0JLKHBI | JIMcuuninHapHBIE (mpeaMeTHbIE)
Hcnons3oBaTh 0TPaKkaTh B YaCTH: Pe3yJabTaThI H JOJKHBI OTPAKATH:
COBpPEMEHHBIE LIEHHOCTH HAYYHOI' 0 MO3HAHMA: IIP6 06. BiIageHWe OCHOBHBIMH METOJAaMH
Cpe/CTBa MOUCKa, —  chopmMupoBaHHOCTH MHPOBO33pEHHs], | HAYYHOTO IIO3HAHUA BEIIECTB M XHUMHYECKHX
aHanusa u COOTBETCTBYIOIIECTO COBPEMEHHOMY | SABICHUI (nabiroieHue, HU3MepeHue,
WHTEpIIpeTaluu YPOBHIO pa3BUTHS HayKu U | OKCIIEPUMEHT, MOJICITUPOBAHUE);
nHpOpMaIUU U o0uiecTBeHHON npakTuky, ocHosanuoro | IPO 07. c(hOPMHUPOBAHHOCTh  YMEHHIt
I/IH(i)OpMaL[I/IOHHLIe Ha Juanore KyibTyp, CHOCO6CTByIOH_IeFO MpOBOIUTH pacyeThl 1o XUMHUYECKUM
TCXHOJIOrHH JJIs OCO3HAHUIO CBOCTO MecCTa B | hopmynam u YPaBHCHUSIM XUMHUYECKUX
BBITNOJIHEHUS 33724 MOJIUKYJIBTYPHOM MUDE; peakimii ¢ HWCHONB30BaHUEM  (PUIUUECKUX
HpO(i)CCCI/IOHaJ'H:HO — COBEPIICHCTBOBaHHE SI3bIKOBOU u | BCIHNYHH, XapaKTCpU3yrommnux BCIICCTBa C
ﬁHeHTGHLHOCTI/I YUTATEJIbCKON KYyJbTYpBl KakK CpeICTBa KOJHNYECTBEHHOMN CTOPOHBI: MACCHI, o0beMa
B3aHMO,HCI71CTBPIH MEXKIYy JIIOABMH | (HOpMEU'H)HI)Ie YCJ'IOBI/IH) ra3oB, KOJHYECTBa
HO3HAHMS MHpA. BEIIECTBA; HCHOJIb30BaTh CHCTEMHBIE

MeTanpeuMeTmﬂe pe3yabTarbl  AO0JKHBI
oTpakaTrb: OBJ'laI[eHPIe YHUBEpPCAJIbHBIMHA

y4eOHbIMH NMO3HABATEJILHBIMHU
AeCTBUSIMHU:

B) padora ¢ uHdopmanueii:

- BJIaACTh HaBbIKAMH TMOJIYYCHUA

I/IH(bOpMaIII/II/I U3 HCTOYHHUKOB PpPa3HbIX
THUIIOB, CAMOCTOSTCIBHO OCYLICCTBIATH
IIOUCK, aHaJlus, CUCTCMATHU3AI IO n

XUMUYECKUC 3HAHUA JId MPUHATUA peIHCHI/Iﬁ B
KOHKPETHBIX KHU3HCHHBIX CUTyalnusix,
CBA3aHHBIX C BEUICCTBAMU U UX IIPUMCHCHUEM

P66 08. chopmMHpOBaHHOCTH  YMEHHUI
IUIAHUPOBaTh M BBIMOJHATh  XUMHYECKHI
9KCIEPUMEHT  (TIPEeBpallICHHs] OpPraHHYECKUX
BEIIECTB MPU HArPEeBaHWH, MOJyUYEHHE ITHIICHA
W UW3ydeHHE €ro CBOMCTB, KaueCTBEHHbIE

peakiuunu Ha aJbJACTHU/bI, Kpaxmal, YKCYCHYIO
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HHTEPIIPETALHUIO uHpopmanuu
Pa3INYHBIX BUJIOB u dopm
NPeNICTaBICHUS;

— co3maBaTh  TEKCTBl B Pa3IUYHBIX
¢dopmarax ¢  yd4eToM  Ha3HAYCHHA

uHGOPMAUMK W IENEBOH ayJUTOPHUH,
BEIOMpas ONTHMAITEHYIO bopmy
TIPEACTABIICHUS U BU3YalU3allnHy;

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

BJIaIeTh HaBBIKAMH PACIIO3HABAHUS M 3aIIUTHI

nHpOpMAINH, THPOPMAITNOHHON

6e301macHOCTH TMYHOCTH

KHCIIOTY; JeHaTypalus 0enKoB 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 temam "Merauel" u "Hemeramiel") B
COOTBETCTBMM  C  MpaBWIAaMH  TEXHHUKHU
0€30MacHOCTH MPU OOPAICHUH C BEIIECTBAMHU U
71a00paTOpHBIM 000PYZOBaHUEM; NPEICTABISATH
pe3yibTaThl XMMHYECKOTO OKCIIEPUMEHTa 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 pe3yabTaThbl IOJLKHBI | {ucHMIUIMHAPHBIE (npeaMeTHbIE)
DddexTurHO OTPa)KATh B YACTH: pe3yabTaTrhl ¥ J0JKHBI OTPAKATh:
B3aMMOJIECTBOBAT | IPA’KIAHCKOI0 BOCIIUTAHHUSA: NP6 08. chopMHPOBaHHOCTb  yMEHHH
bH pa60TaTL B —  TOTOBHOCTH BECTHU COBMECTHYIO | IINIAaHUPOBATh u BBITIOJIHATH XUMUYECKUI
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 aJbACTUAbI, KpaXxMall, YKCYCHYIO
COOTBETCTBHH C WX (QYHKOUIMH U | KUCIOTY; AcHaTypanus 6enkoB npu
Ha3HAYCHUEM. HATPCBAaHWU, IIBETHBIE pEAaKIHHd  OCIKOB;
MertanpeaMeTHbie pe3yJabTaThbl JA0JKHBI | TPOBOINTH pcaKnun HOHHOI'O obmeHa,
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 3aJla4un
—  [HOHHMATH u Hcnonp3oBate | MO0 TeMaM "Mertammel"' u "Hemeramnsl') B
IpenMyIIecTBa KOMAHTHOM H | COOTBETCTBUU ¢ NpaBUJIaMHU TEXHUKHU
MHIUBHIYalbHOH paboTHI; 0€30MacHOCTH TIpH OOPALICHUN C BEIECTBAMHU U
—  NpUHEMAThH LENH coBMecTHOI | 1A00pPaTOpHBIM 000pYAOBaHUEM; MPEICTABIATH
JEATENLHOCTH, OpraHMU30BHIBATH u | PE3YJIbTaThl XMMHYECKOTO JKCIEPUMEHTa B
KOOPAWHHPOBATh  JGHCTBHS 1O  ee (dopMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHX
JOCTHIKEHHIO: COCTABJIATE nmag | Peakumit u GopMyIHpoBaTh BBIBOJBI HA OCHOBE
NEeMCTBUIA, pacipeseNsaTh poid ¢ yyetom | JTHX PE3YJILTATOB.
MHEHUI Y4aCTHUKOB 00CyX1aTh
pe3ynbTaThl COBMECTHOM PabOTHI.
Oguanenne YHUBEPCAJTbHBIMU
peryJIATUBHBIMH eiiCTBUSIMH:
r) NpUHATHe ce0sl U IPYrux Jroaeii:
— IIPUHUMATh MOTHBBI U apIyMEHTHI IPYTUX
JIOJEd  TpU  aHaIM3€  Pe3yJbTaToB
JESATEIBbHOCTH,
— IIpU3HABaTh CBOE IPABO U MPABO IPYIUX
JII0JIeH Ha OIIMOKH;
pa3BUBATh CITIOCOOHOCTH TOHUMAThH MUD C
TO3UIAN IPYTOr0 YEI0BEKA.
OK 07. JIMYHOCTHBIE pe3yJabTarhbl IO0JKHBI | lucuMIIMHAPHBbIE (nmpeameTHbIE)
CopneilicTBOBaTh 0TPAa)KaTh B YACTHU: pe3yabTaThl U J0JKHBI 0TPaKaATh:
COXpaHEHHIO 3K0JI0rH4eCKOr0 BOCIUTAHMSA: IP6 01. chopMupoBaHHOCTH MPEACTABICHUH: O
OKpY’Karouen —  ¢(hOpMHUPOBAHHOCTH JKOJIOTHUECKOM | XMMHUYECKON COCTaBJIAIOLIEH
Cpeabl, KYJbTYpBHI, TNOHHMAaHHEC BIIMSIHUSL | €CTECTBEHHOHAYYHOM KapTHHBI MHpPA, PpOJIH
pecypcocOepekeHu COIMABHO-DKOHOMHYECKUX  MPOIECCOB | XMMHU B TO3HAHUM SBICHHM NPUPOJBI, B

10, IPUMCHATH

Ha COCTOSAHHC HpHpO,Z[HOﬁ u COHHaJ’IBHOﬁ

(OPMHPOBAaHMM  MBIIUICHUS W KyJIBTYpBHI
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3HaHUS 00 Cpensl, OCO3HaHME IJI00aJIbHOTO | JIMYHOCTH, €€ (PyHKIMOHAIBHOH IpaMOTHOCTH,
W3MEHEHNHN XapakTepa dKOJIOTHIECKHUX TPOo0IeM; HEOOXOIWMOW Ui PEHICHHS MPaKTHIeCKUX
KIIIMaTa, —  IUIAHUPOBAHHME u OCYILECTBJIEHWE | 3a1a4 M JKOJIOTUYECKH  OOOCHOBAHHOIO
MPUHIUIIBL JeHCTBUH B OKpYKaolleil cpeae Ha | OTHOIIEHUS K CBOEMY 3[0POBBIO M IPUPOJHON
6epexITNBOTO OCHOBE 3HAaHMs LeJed yYCTOHYMBOrO | CPene;
IIPOU3BOJICTBA, Pa3BUTHS YETIOBEUECTBRA; mP6 10. cdopmMHpPOBaHHOCTH  YMEHHH
3¢ dexTHBHO —  aKTHBHOE HETIpUSATHE neiicTeuii, | cobmoaaTh TpaBuia SKOJIOTHYECKHU
ﬂeﬁCTBOBaTL B MPHUHOCSAIINX Bpea 0pr>1<a}01ue171 cpexne; uenecooGpa3Horo IIOBCACHUS B 6I>ITy u
Ype3BbIUaiiHbIX —  yMeHHe IPOrHO3HPOBATH | TPYAOBOH NEATEIBHOCTH B LEIAX COXPaHCHHS
CUTyalHAX HeOIaronpusiTHoIE sKojoruueckue | CBOEro 370POBbA U OKPYXKAIOIIEH IPUPOIHOU
MOCIIENCTBHS IpenpUHIMAaeMbIX | CPEIBI; YYHTBIBATh OMACHOCTH BO3ACHCTBHS Ha
JEUCTBUH, IPENOTBPALLATD UX. JKUBBIC OPIaHU3MBI OIIPECIICHHBIX BEILIECTB,
MeTanpeaMeTHble PesyabTaThl J0JUKHBI | TOHHMAs — CMBICH  OKasaTess IpeaenpHoN
0TPAXKATh: JOITyCTUMOMN KOHIIEHTPAIIHH.
OBiageHne YHMBEPCAJIBHBIMH Y4eOHBIMHU
MO3HABATEJLHBIMH AefiCTBUAMM:
B) pa0dora ¢ uHpopmanueii:
HCIIONB30BaTh CPEICTBa MHPOPMAINOHHBIX U
KOMMYHHKAIIMOHHBIX TE€XHOJOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX u
OpPraHM3allMOHHBIX 33/1a4 C COOJIOJICHUEM
TpeOoBaHUit SPrOHOMHUKH, TEXHUKH
0e30IacHOCTH, TUTUCHBI,
pecypcocOepeeHusi, MPaBOBBIX U ITHUECKUX
HOPM, HOpM WHPOPMATMOHHON
0e30MMacHOCTH.
K 1.3. — yMeTb HCTIONIB30BATh OMOXUMHIYECKUE
OCyIIeCTBIATH ACTIEKTHI JUTSI OCYIIECTBICHHUS TIeIarornaeckKoro
MeAaroTuIecKoe HAOIIONCHUS 3a COCTOSHHEM 3IIOPOBBS JeTei
HabmoAcHNEe 34 paHHETO u JOIIKOJIBHOTO BO3pacTa,
COCTOSTHHEM CBOEBPEMEHHO HH()OPMHUPOBATH METUIIMHCKOTO
310pOBbS neren pa6OTHI/IKa 00 HN3MCHCHUAX B ux
paHHETO u CaMO4YyBCTBHU,
JIOLIKOJILHOTO — YyMeTh NPUMEHATh NOJIy4YEeHHBIE 3HAHUA B
BO3pacTa, o0nacTH  XUMHMH, a TaKkXe  HaxXOAWTh,
CBOEBPEMEHHO aHaIU3UPOBATh u HCTIONIb30BaTh
HH(OPMHUPOBATH OMOXMMHUYECKYI0 MH(POPMAIMIO M3 PasIMIHBIX
MeIUIIMHCKOTO HACTOYHHUKOB JUTS penieHus 3amaq
paboTHHKA 006 mpodeccuoHaIbHON NeSATeTEHOCTH
H3MEHEHUU ux MPUMEHUTEIBPHO K PAa3IMYHBIM KOHTEKCTaM
CaMOYYBCTBUS KacarouIuxcs 3JJOPOBbS IETEH.
K 1.4. - YMeTh NpUMEHSTH MOJyYCHHbIE 3HAHUSA B
Oprasam3oBath o0NacTH XWMUHM Al OpPTaHW3aIlUH IIpoIecca
npoece oOy4eHHs IO OCHOBHEIM 00pa30BaTEIHHBIM
BOCITATAHNS " mporpaMMmaM  JIOIIKOIBHOTO 00pa3oBaHUS B
. COOTBETCTBHM C CAHUTAPHBIMH HOPMaMH U
oOyueHmus  jgereit pABHIAMH.
paHHETo u - VYMETb HaXOIUTh M3 PA3IMYHBIX HCTOYHUKOB,
AOLIKOJBHOI'O uHpopMaui0 B OOJACTH XUMHUH, a TaKKe
BO3pacTa B aHATM3UPOBAThH u HCTIOTB30BaTh ITY
COOTBETCTBUH HH(POPMAIIHIO TSt peuieHus 3aj1au
CAHHTAPHBIMU npodeccnoHanbHON JIeATEeIbHOCTU
NPUMEHUTEIBHO K OpTaHM3aluu Mpoliecca
HOpMaMH u
0o0yueHHUs] 10 OCHOBHBIM 00pa30BaTEIbLHBIM
MpaBUIAMHU

MporpaMMaM JOHIKOJIBHOTO 00pa3oBaHUs B
COOTBETCTBMM C CaHUTapHBIMH HOPMaMH H
MIPpaBUJIaMH.

YMETb  BBIABIATH  BO3ACHCTBHUE
AQHTPOIIOTEHHBIX XUMHYECKHX (DaKTOPOB U
UCTIONBb30BaTh  NPHU OPraHM3alMu IIpoIecca
o0y4eHHs IO OCHOBHBIM 00pPa30BaTEIHHBIM
MporpaMMaM JIOIIKOJIHOTO 0Opa3oBaHHs B




COOTBETCTBHHM C CAaHUTAPHBIMH HOPMAMH U
MIpaBHUIIAMHU.




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI

Bun yueOHo# padoThI

Oo6vem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 44
O0s13aTesIbHAsI AYIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 44
OCHOBHOe co/Iep:KaHue 24
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHUe 12
MIPAKTUYECKHE 3aHITHS -
nabopaTOpHBIEC 3aHATHUS 12
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 19
B TOM YHCIIE:
TEOPETUIECKOe 00yICHUE 10
MIPAKTUYECKHE 3aHITHS -
1abopaTOpHBIC 3aHATHS 9
IIpome:xxyTounasi arrecranus (1u¢¢epeHuMPoOBAHHBIN 3a4eT) 1

CamocTosiTe/ibHasi padoTa 00y4anerocs

KouncyabTanuu




2.2. KanenjapHo-TeMaTH4eCKHii IJIAH U cO/iep:kaHue yueOHo nucnuminasl XUMUA

HaumeHoBaHUe pa3aenoB U Copep:xanue y4e0HOro MaTepraJia (0CHOBHOE H NPO(ecCHOHAILHO-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 XuMIYeCcKui ameMenT. AToM. SIapo aroma, H30TOIEL. DIeKTpOHHAs 000JI09Ka. DHEPTeTHIECKUE YPOBHH,
TIOHATHS U 3aKOHBI, TOYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- ameMenThI. OCOOEHHOCTH pacIpeie/ICH s SIEKTPOHOB TT0 OPOHUTAIISIM B
CTPOCHHUE ATOMOB aToMax 3JIEMEHTOB IIEPBEIX YETHIPEX MEPHOAOB. DIEKTPOHHAs KOHPHUTYypamus aToMOB. OCHOBHBIC XHMHYIECCKHE
XUMHUYCCKHUX 3JICMCHTOB 3aKOHBI
JlabopaTopHoe 3aHsATHE! 1
«OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHH M PACUETHI I10 YPABHECHNUAM XHUMHUCCKUX PEAKIIUI».
OTHOCHUTEIbHBIE aTOMHAs U MOJIEKYJIsIpHas Macchl. MossipHas Macca. KomnuecTBo BemectBa. MaccoBas 101
BelecTBa. 3akoH ABoraapo. MoisipHblii 00beM razoB. OTHOCHTENbHAS IIOTHOCTD Ta30B. PacueTsl Mo ypaBHEHUSIM
XMMHUUYECKHX PEAKIHH C UCTIOJIb30BAHMEM MacCOBOM JIOJIM BeILeCTBa, 00beMa (HOpMaJbHbIE YCIOBHUS) Ta30B,
KOJIMYECTBA BEIIECTBA
Tema 1.2. IIpodeccuoHabLHO OPHEHTHPOBAHHOE CO/IEPKAHHNE
[Mepuomyeckuii 3akoH 1 Copep:xaHue y4eOHOT0 MaTepHaJia: 1 OK 01 2
IMeproanueckas cucrema Ilepunoguueckass cucrema xumuueckux odaemeHToB [[.M. MenneneeBa. CBA3b NEPUOAMYECKOTO 3aKOHA U OK 02
XMMHUYECKHX 351eMeHTOB JI. | [lepronnueckoil CHCTEMbl XMMHUYECKHX DJIEMEHTOB C COBPEMEHHOIH TEOpHel CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH K 1.3
U. MeHreneeBa, UX CBA3b ¢ | U3MEHEHHs CBOMCTB XMMMYECKUX 3JIEMEHTOB, 00pa3yeMbIX MMM HPOCTBIX M CIOXHBIX BELIECTB IO IPYyNIAM H K 1.4
COBPEMEHHOU Teopuei nepuonam [leprognueckoit cucTeMbl. 3HAUEHUE TIEPUOIUIECKOTO 3aKOHA U CHCTEMBI XUMUYECKHX deMeHToB /.M.
CTPOEHHS ATOMOB Menzeneesa B pa3BUTHUU HayKU. 5
YcraHOBIIEHHE CBA3H MEX/y CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB M IEPHOANIECKUM N3MEHEHHEM CBOWCTB
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
CrpoeHue BelecTsa CrpoeHue BemecTBa. XUMHUYECKas CBA3b. BBl XUMHUYECKON CBsSI3U (KOBAJIGHTHAS HETIOJIIPHAS U TOJISIpHAs,
U PUPOJIa XUMUYECKOH MOHHas, MeTa/In4ecKas ). MexaHu3Mbl 00pa30BaHus KOBAJICHTHOM XUMUYECKOH CBA3H (0OMEHHBIH U JIOHOPHO-
cBsi3u. MHOTOOOpa3ue o .
aKnenTopHsIi). BogopoaHas cBs3b. BageHTHOCTS. DnekTpooTpunarensHOCTh. CTeneHb OKuciieHus. VIOHBI:
pettects KaTHOHBI U aHUOHBI
JlaGopaTopHoe 3ansaTHe: «CTpoeHUE BELIECTBA U IPUPOJA XUMUUIECKON CBSI3U. 1
JleMoHCTpanust MoJieNiel KpUCTAIIIMYECKUX PEIIeTOK: HOHHOW (XJIOPH HATpHsl), aTOMHOH (IrpaduT H anmas),
MOJIEKYJISIPHOHN (YTJIEKUCIIBIH ra3, Ho/), MeTaIINIeCKOl (HaTpHid, MarHUH, MeIp).
Tema 1.4. Coaep:xkanue yueOHOro MaTepuaJa: 1 OK 01 4
Knacenduranpus, Knaccudukanus Heopranndeckux BemecTs. HOMEeHKIIaTypa HEOPTaHUIECKUX BEIECTB (OKCHUIBI, THIPOKCHIIBI, OK 02
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1 HOMEHKJIaTypa
HEOpPraHUYECKUX BEILECTB

KHCJIOTHI, COJH). BelecTBa MONEKyIISIpPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. ATperaTHbIE COCTOSIHUSI BEIECTBA.
Kpucrannmueckue u aMmop@Hble BElecTBa. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPHCTAIUINYECKUX
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 q)opMynaM HCOPraHUYCCKUX BEUICCTB PA3JIMYHBIX

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

Ha3BaHUA BenlecTB o MexxayHapoaHoi (MIOITAK) mnu TpuBHaIbHOM HOMEHKIIATYPE U COCTaBIICHHE (POPMYIIBI
XHMHYECKHX BELIECTB, ONPEACIICHNE IPHHAIUISKHOCTH K Kiaccy. [Torck nHpopMayy 1o Ha3BaHUM,
uneHTHGUKATOpaM, CTPYKTYPHBIM (GopMyiaM. AHAIH3 XUMUYECKOH HH(POPMALMH, NOTy4aeMOH U3 pasHbIX
HCTOYHHKOB (CPEICTB MAacCOBOH MHpOpManuy, ceTb VIHTepHET U IpyTHe)

Tema 1.5.
Tunel XMMUYECKUX peaKLUK

Copep:xaHue y4eO0HOI0 MaTepHaJia:

Xumudeckas peakius. Kiaccnukanust XUMUUECKUX PeakUii B HEOPraHMYeCKOW 1 OPraHN4eCKOW XUMHUH. 3aKOHBI
COXpPaHEHMs MaccChl BEIIECTBA, COXPAHEHNUS U MIPEBPAILICHHs YHEPTUU IIPU XUMHUYECKUX peakiusax. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PeakIiy (YpaBHEHUS OKHUCIEHUSI-BOCCTAHOBIICHHS], CTETIEHb OKUCIICHUS, OKHUCIUTENb U
BOCCTAHOBHTEIb, OKUCIIUTENILHO-BOCCTAHOBUTEIBHBIE PEAKIIVH B TIPUPOJE, IPOU3BOACTBEHHBIX MIpOLEcCax U
KHU3HEIESATEIbHOCTH OPTaHU3MOB)

OK 01

JlaGopaTtopHoe 3aHsiTHe: PacuéTsl 10 ypaBHEHMAM SKCIIEPUMEHTAIBHBIX XUMHIECKUX PEaKIni

IpodeccuoHaNbLHO OPUEHTHPOBAHHOE COEPKAHNUE (CONEPIKAHUE IPUKIATHOTO MOTYJIs)

Tema 1.6.
CKOpOCTh XUMHUUECKHUX

peakuuii. XuMu4yeckoe
paBHOBECHUE

Conep:xaHue y4e0HOT0 MaTepHaJa:

CKOpOCTb peakiuy, ee 3aBUCHMOCTh OT Pa3IMYHBIX (PAaKTOPOB: MPUPOJIBI pEarHpYIOIINX BEIECTB, KOHLIEHTPAI[H
pearupyroux BeuecTB, TeMIepaTypsl U INIOLIAH PEAKIIMOHHON TOBEPXHOCTH. TerioBbie 3 (GeKThl XUMUYECKUX
PeaKIuii: 5K30- M SHAOTEpMUUEcKre peakiun. OOpaTuMble peakiuy. XuMUIecKkoe paBHoBecue. DakTopsl,
BJIMSIIOIINE HA COCTOSTHAE XUMHUYIECKOTO paBHOBECHS (KOHIICHTPALMS PEarecHTOB WM MTPOILYKTOB PEaKIIHH,
naBneHue, Temmeparypa). [Ipuamun Jle [llatense

JlaGopaTopHoe 3ansiTHe: «BinsHNE pa3nnyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKIHm.

3ajaHus Ha aHaM3 (aKTOPOB, BIMSIOIIMX HA M3MEHEHNE CKOPOCTH XUMHYECKOH peakivu. 3aBUCUMOCTh CKOPOCTH
XMMHUUECKO peakiy OT MPUCYTCTBUS KaTaJIU3aToOpa Ha IIPUMeEPE Pa3lIoKEeHUs IEPOKCHAA BOJOPO/Ia C TIOMOILBIO
JUOKCH/Ia MapraHiia M KaTanasbl. Pemenne mpakTHKO-OpUEeHTHPOBAHHBIX 3aJaHUH Ha IpUMEHeHHe puHnumna Jle-
[atenbe 11t HAX0XKICHUSI HATIPABIICHUS] CMEILICHUS] PABHOBECHSI XMMHUYECKOI peakiy 1 aHaiIu3 (HakTopoB,
BIIHSTFOIIMX HAa CMEIIEHNE XMMHYIECKOTO PAaBHOBECHS

OK 01
OK 02
MK 1.3
K 1.4

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. ICTHHHBIE U KOJUIOUHBIE pacTBOPBI. MaccoBast 10715 BelecTBa B pacTBope. [IoHsTHE 0 BOJAOPOJHOM

I10Ka3arTeiie (pH) pacTBopa. SHCKTpOJ'H/ITI/I‘{eCKaSI Jucconuanus. CuibHbIE U cIa0ble OJICKTPOJIMUTHI, HEQJICKTPOJIUTHI.

Peaknuu noHHoro oomMeHna

JlaGopaTopHoe 3ansiTue: «[IpUroToBIeHNE PAaCTBOPOBY.
IIpuroroBneHue pacTBOPOB 3aJJaHHON MacCOBOM /10J1€i paCTBOPEHHOI'O BEILIECTBA, IPOBE/ICHUE PEAKIMil HOHHOTO

OK 01
OK 02
OK 04
OK 07
K 1.3
K 1.4
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oOMeHa, oTipeieNleHIe Cpebl PACTBOPOB BEIIECTB ¢ IOMOIIBI0 YHUBEPCAIBHOTO HHANKATOpa (KUCIIas,
HeHTpanbHasl, MIeJI0YHasT). 3alaHusI HA COCTABIICHUE HOHHBIX Peaknuil. PereHne npakTHKO-OPUCHTUPOBAHHBIX
PAaCUCTHBIX 3a/IaHUH Ha PACTBOPHI, HCIIOJIb3yEeMbIC B OBITOBOW U MMPOU3BOJICTBCHHOH JCSATEILHOCTH Y€TI0BEKA

Pa3gen 2. Heopranuyeckas XuMus

Hpotpeccnona.m,}[o OPUEHTUPOBAHHOEC COICPKAHUEC

Tema 2.1.
Du3nKo-XUMHICCKHE

CBOMCTBAa HEOPraHUYECKUX
BEILECTB

Copep:xaHue y4eOHOT0 MaTepHaJia:

Mertamner. [Tonoxxenne MetaiioB B [leproandeckoii cucteMe XUMUIECKUX AIeMeHTOB. OcOOEHHOCTH CTPOCHUS
AEKTPOHHBIX 000JI09eK aTOMOB MeTaiuioB. O0mue ¢pusndeckne cBoicTBa MeTauioB. CIIIaBBl METAJIIOB.
DNEKTPOXUMUAYECKUN PA HAIPSDKCHUH METAJIOB. XMMHYICCKIE CBOMCTBA BAKHEHIITIIX METAIJIOB (HATPHUH, Kauii,
KaJbLIMi, MarHUi, aIFIOMUHIH, IUHK, XPOM, JKEeJIe30, Me/b) ¥ UX coeluHeHnid. O0ue crocoOb! oTydeHus
MeTaioB. [IpuMeHeHre MeTauioB B OBITY M TEXHHUKE

JladopaTopHoe 3ansitue: «PU3NKO-XUMHUYECKHUE CBOMCTBA HEOPTAaHUUECKHUX BEIIECTBY.
XUMUYECKUE CBOMCTBA BKHEHININX METAUIOB (HATPU, KallnH, KaNblUi, MarHui, alllOMUHUHN, ITUHK, XPOM, JKeJIe30,
Mezb) ¥ UX coequHeHunit. O0mme crnocoOkl moaydeHns MeTauioB. [IpuMeHeHre MeTaIoB B OBITY M TEXHUKE

Coaep:xanue yue0HOro MaTepuaJa:

Hewmerannel. [Tonoxxenune HemeTamnoB B [leproanueckoit cucreme XuMuueckux snemeHToB .M. Menzaeneesa u
0COOCHHOCTH CTPOCHHS aTOMOB. DH3UUYeCcKIe CBOWCTBA HEMETAIUIOB. AJUTOTPOIH HEMETAIUIOB (Ha TIpUMeEpe
KHCJIOPOa, cepsl, pocdopa 1 yriaepoaa). XMMHYCCKIE CBOWCTBA U IPUMCHEHNE BAKHEHIITUX HEMETAIITIOB
(ranoreHoB, cepsl, a3ota, hochopa, yriaepona ¥ KpEMHHUsS) U UX COCAMHCHHUH (OKCHIIOB, KUCIOPOICOACPIKAIIMX
KHCIIOT, BOJAOPOJHBIX coeAMHEeHUN). [I[puMeHeHre BaXKHEUIITUX HEMETAIIJIOB U UX COSIMHEHUH

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUECKUX BEIIECTB (OKCHA0B, TUAPOKCUIOB, KHCIIOT, COJIEH U
np.). [eHeTnueckas cBA3b HEOPTaHUUYECKUX BEIIECTB, IPUHAAIEKAITNX K Pa3IMUHBIM KJIaccaM. 3aKOHOMEPHOCTH B
HM3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHUH, BBICIINX OKCHJIOB U THAPOKCUAOB

JlabopaTopHoe 3aHsiTHE:

«DU3UKO-XUMUYECKHE CBOMCTBA HEOPraHUYECKHUX BEILIECTBY.

CocTaBieHre ypaBHEHWH XMMHUYECKUX PEAKIHUHA C y4aCTHEM TMPOCTBIX MU CJIOXKHBIX HEOPTaHWYECKUX BEUIECTB:
METaJJIOB U HEMETAIJIOB; OKCHIOB METAIIJIOB, HEMETAJJIOB U aM(OTEPHBIX IJIEMEHTOB; HEOPTaHUYECKUX KHCIIOT,
OCHOBaHHUU U aM()OTEPHBIX TUAPOKCH/IOB; HECOPTAHUUECKUX COJICH, XapaKTEPU3YIOIIMX X CBONCTBA.

Pacuétsl Macchl BeliecTBa Uik 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BbEMY OJTHOTO U3

YHaCTBYIOIMX B pCaKIIUM BCUICCTB, paC‘IéTH MaccChI (O6’BéMa, KOJIM4€CTBa BeH.[CCTBa) MNPOAYKTOB pCaKInu, €CIIN
OIHO M3 BCUICCTB UMCCT MMPUMECH. Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX 3a,Z[aHI/II71 Ha CBOﬁCTBa, COCTas,
MOJYYCHUC U 0e30I1aCHOE UCIT0Ib30BAHKNE BAaXKHEHIITHX HEOPraHNYCCKUX BCIICCTB B 6I>ITy n HpO(bCCCHOHaHLHOﬁ
JCATCIBHOCTH YCJIOBCKA

OK 01
OK 02
OK 04
K 1.3
K 1.4

Tema 2.2.
Unentudukanms
HEOPTaHMYECKUX BEIECTB

Copep:xaHue yueOHOI0 MaTepuaJia:

VneHTnduKanys HeOpraHMYECKNX BEIIECTB C UCTIOIBF30BAaHUEM MX (PH3HKO-XMMHUYECKUX CBOIMCTB, XapaKTEPHBIX
Ka4deCTBEHHBIX peaknnii. KauecTBeHHBIE peakiiu Ha cyiib(haT-, KapOOHAT- U XJIOPH] -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
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Pemenne OKCIICPUMECHTAJIBHBIX 3a1a4 110 XUMHUYCCKUM CBOMCTBAM METAJJIOB K HEMCETAJIJIOB, 110 paCliO3HaABaHUIO U
MOJIYYCHUIO COCﬂI/IHCHI/Iﬁ MCTAJIZIOB U HCMCTAJIJIOB (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:

[Mpeamer opraHuyeckoil XMMuHM: €€ BO3HHKHOBEHME, Pa3BUTHE M 3HAUYEHHE B MOJYYECHHH HOBBIX BEIIECTB U
MarepuasioB. TeopHsi CTpOEHHMsI OpraHW4ecKux coeauHeHnii A.M. bytnepoBa, €€ OCHOBHBIE ITOJIOXKEHHUS.
CrpykrypHble (OpPMYJBl OpraHMYecKHX BemiecTB. ['omosorus, u3omepus. XUMHUYECKasi CBA3b B OPraHMYECKUX
COCIMHECHUSX: KPATHBIC CBA3H, G- H T-CBA3M.

[IpexncraBnenue o KiaaccudUKay OpraHUIECKUX BerlecTB. HOMEHKIaTypa OpraHnuecKix COeMHEHNI

(CI/ICTeMaTI/I‘{eCKaH) " TpUBHAJIbHBIC HA3BAHUA Ba)KHEHIIINX HpeZ[CTaBI/ITeHeﬁ KJIaCCOB OPTraHUYCCKUX BCIICCTB

JladopaTopHoe 3ansaTHe: «HOMEHKIATYpa OPraHNYECKUX BELIECTB).

O3HakoMIIeHHE ¢ 00pa3liaMH OPraHHMYECKHX BELIECTB M MaTepHallaMi Ha X OCHOBE, MOJCITUPOBAHIE MOJICKYJI
OpraHMYECKUX BEIIECTB, HAOIIOICHUE 1 ONIMCAHUE IEMOHCTPALOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYECKUX
BEILIECTB NP HarpeBaHuy (IUTaBlIeHUe, 00yriiBaHue U roperne). CoCTaBICHHE MONHBIX H COKPAICHHBIX
CTPYKTYPHBIX (DOpMYJT OpraHN4eCKUX BEUIECTB OTJCIbHBIX KJIACCOB, HCIOJIB3Ys NX Ha3BaHUS MO0 CUCTEMAaTHYECKOU
U TPUBUAIILHOI HOMEHKJIAaType (3TUIICH, alleTWICH, TIHLIEpUH, (GeHo, (opManbIeru], yKCycHast KHCIIOTa, TIIHLINH).
Pacuers! npocreiinieii GopMyIbl OpraHMYEcKOi MOJIEKYJIbI, UCXO/Sl U3 DIIEMEHTHOT0 cocTasa (B %)

OK 01

11

Pasnen 4. YriieBoaopoabl

IpodeccuoHaLHO OPHEHTHPOBAHHOE CO/IEPKAHHNE

Tema 4.1.
YT1eBOI0POABI U HX

MPpUPOAHBIC HCTOYHHUKHA

Coaep:xanue yue0HOro MaTepuaJa:

[IpenenbHbIe yri1eBoOPOABI (AJIKAaHBI): COCTaB U CTPOEHUE, TOMOJIOTHUYECKUH psisl. MeTaH 1 3TaH: cOCTaB, CTPOCHHE,
¢du3HYecKrne 1 XUMHIECKNE CBOMCTBA (PEaKIK 3aMEIIEeHHs U TOPEHUs), TOJydeHHe 1 IPUMEHEHHE.

HenpenensHble yrineBogopos! (QJIKEHbI, allKaANCHbI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, IOMOJIOTHUECKMH psiA. DTWIEH M NPONWIEH: COCTaB, CTpoeHHe, (Pu3nueckue M
XMMHYECKHE CBOWCTBA (pEaklUH T'MIPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAlN, OKUCIICHHUS U TOIMMEpPU3ALINH)
MIOJTydIeHNE U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u merunOyraaueH-1,3, XUMHUECKOoe CTPOCHHE, CBOMCTBA (peakmus MOJIMMEPH3allHN),
IIpUMEHEeHHUE (11 CHHTEe3a IIPUPOAHOTO U CHHTETHYECKOTO KaydyKa U PE3UHBI).

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS], TOMOJIOTHYECKHH psill. ALIETHIICH: COCTaB, XUMUYECKOE CTPOCHHE,
¢du3nYecKrne 1 XUMUYECKHE CBOHCTBA (PEeaKIK THAPUPOBAHNS, TAJIOT€HUPOBAHNUS, THAPATAIUU TOPEHHS),
MOJTyYeHHE ¥ IPUMEHEeHNE (MCTOYHUK BHICOKOTEMIIEPATYPHOTO IUIAMEHH JUIS CBAPKH U PE3KH METAJIJIOB)

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

Conep:kaHue yueGHOro MaTepuaja:

Apomarnueckue YriaeBoaopojabl (apeHsi). BeH30m W TOMyod: cOCTaB, CTpOeHHE, (U3MUYECKUE U XUMHUYECKHUE
CBOMCTBA (peakiMy raJlOreHUPOBAHKS U HUTPOBAHUS), MOJyUYEHHE U NpUMeHeHHe. TOKCHYHOCTh apeHOB (BIIMSHHE
6eH30J1a Ha OpPraHu3M 4esioBeKa). [ eHeTHyecKkas CBA3b MEX]y YIJIEBOJOPOIaMH, MPHHAIISKAIIMMHU K PA3THIHBIM

OK 01
OK 02
OK 04
K 1.3
K 1.4
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KJIaccam.
[IpupoaHbIe HICTOYHUKH YTIIEBOAOPOI0B. [IpupoaHbIil ra3 u momyTHbIE HeQTAHBIE Ta3bl. HedTh u e

npoucxoxaeane. CrocoOsl epepadoTKu HEPTHU: TIEPErOHKA, KPEKUHT (TEPMHUYECKUMN, KaTAIUTHIECKUN ), ITUPOJTU3.
[poaykTs! nepepaboTKu HeTH, UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ IPOIYKTHI €ro
nepepaboTku

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

Tema 4.2. Copep:xaHue y4eOHOT0 MaTepHaJia: OK 02 14
DU3NKO-XUMUIECKUE TpuBnanbHas 1 MEXIyHAPOAHAS HOMEHKIIATYPA, GU3UKO-XUMHUIECKIE CBOUCTBA, CIOCOOBI MOIYICHHUS OK 04
CBOMCTBa YIJIEBOAOPOJIOB YTIIEBOOPOIOB.
JlaGopaTopHoe 3ansiTue: «CBOWCTBA YTICBOIOPOIOBY.
[MonyueHue THICHA M U3yYEHHE ero CBOMCTB. MozeanpoBaHne MOJIEKYI M XUMHUUECKHUX MTPEBpaIlieHui
YIJIEBOAOPOAOB (Ha MPUMEpE ITaHA, STHIICHA, alleTUIeHa U Jp.) U TaJIOTeHOPOM3BOIHBIX
Paznen 5. Kucioponocoaepskamue oprann4eckue cCoeqHHCHAS
Tema 5.1. Copep:xaHue y4eOHOT0 MaTepuaJia: OK 01 15
Crnprsr. Peron [IpenenbHble OAHOATOMHBIE CHHPTHI (METaHON M STAaHOJN): CTpOeHME, (pHU3MYecKHMe W XUMHYECKHE CBOWCTBA OK 07
(peakuuy ¢ aKTHBHBIMH METaJUIaMH, T'aJOreHOBOJOPOJAMH, TOPEHHUE), MPUMEHEHHE. BoIopoIHbIE CBSI3M MEXIY
MOJIEKyJIaMH cTIUpTOB. PU3HOIOTHYECKOE JEHCTBHE METaHOIA U 3TAHOJIA Ha OPTaHU3M YEJIOBEKa.
MHOTroaTOMHbBIE CIUPTHl (STHICHITMKONb W TJIMIEPHH): CTPOCHHE, (U3NUECKHEe M XHMHYECKHE CBOWCTBA
(B3aMMOJEHCTBHE €O MICTOYHBIMH METAIAMH, KAaueCTBEHHAs peaknus Ha MHOTOATOMHBIE —CIIUPTHI).
®dusnonorndeckoe IeHCTBIE HA OPTaHNU3M uenoBeka. [I[puMeHeHne rmiepyuHa 1 3THICHIJIHKOJIA.
®enon. CTpoeHne MOJIEKYIbl, (PH3UYeCKUe U XUMHUYecKue cBoicTBa (eHoma. TokcnuHocTh (heHouna, ero
¢bu3mroNornyecKkoe AeHCTBUE HA OpraHu3M deroBeka. [Ipumenenue dpenona
JlaGopaTopHoe 3aHsATHE:
OKcIepUMEHTaIbHOE PAcTIO3HABAHUE OPTaHMYECKUX BEIIECTB: STHJIOBOTO CIIUPTA, MyPAaBbUHOMN KHCIOTHI, BOJHOTO
pacTBOpOB (eHoa.
Tema 5.2. Copep:xaHue y4eOHOTO MaTepHuaJia: OK 01 16
AJbeTuIp!. Anpaeruipl ¥ KeToHsl ((popManbaeru, aneTaabIer i, alleToH): CTpoeHue, GU3NIeCKre U XUMHUYSCKUE CBOWCTBA OK 02
Kap6oHoBBIE KHCITOTEL. (peakiy OKHMCIICHUS U BOCCTAHOBIICHHS, KAUECTBEHHbIE PEAKIINN), IOJyICHNE U IPUMEHEHHE. OK 04
Croxuble >pupbl OIHOOCHOBHBIE IpefieTIbHbIE KapOOHOBBIE KUCIOTHI (MypaBbUHAS M YKCYCHAs KHCIIOTHI): CTpPOEHHUE, GU3HUECKUE U
XMMHUUECKHe CBoiicTBa (OOIIME CBOWCTBAa KHUCIIOT, pEaKUus STepudUKalMHU), TOJNYyYeHHE W NPUMEHEHHE.
CreaprHOBasi ¥ OJIEMHOBAsi KUCJIOTHI KaK MPEJICTABUTENN BBICIIMX KapOOHOBBIX KHCJIOT. Mblia Kak COJM BBICIIHX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEe JIeHCTBHE.
CroxxHbIe 2(HUPHI KaK IPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 cioxHbIX 3¢upoB. Kupsl. 'napomaus xupos.
IIpumenenue xupoB. buosorndeckas posb KUPOB
JlaGoparopHoe 3ansiTne: ColicTBa popmanbaernaa. CBoicTBa yKCYCHOW KUCTIOTHI.
Tema 5.3. Conep:xanue y4eOHOro MaTepHaJia: OK 01 17
VrneBoabl YrineBoapl: coCTaB, KiIacCH(pUKAIUS YrIeBOAOB (MOHO-, AW- W ToOduWcaxapujisl). [7oko3a — mpocTermuit OK 02
MOHOCAaxapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (u3udeckne ¥ XUMHYECKHE CBOMCTBAa  TJFOKO3BI OK 04

(B3ammopericteue ¢ rtuapokcuaoMm wmenu (II), okumcimenme amMMmmMadHBIM pacTBopoM okcupa cepebpa (D),
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BOCCTAaHOBJICHUE, OpOKEHHE IIIIOKO3bI), HAXOX/IECHHE B NPHPOJE, MPUMEHEHHE TIIIOKO3bI, OMOJIOTHYecKast poJib B
KU3HEIEATEIbHOCTH OpraHu3Ma uenoBeka. @orocunTes. PpyKkTo3a KaK H30Mep INIFOKO3bI.

Caxapo3sa — mpeJCcTaBUTeNb AUCAXapUIOB, THAPOIN3 Caxapo3bl, HAXOXKJICHHUE B IPUPOJIE U IPHUMEHEHHE.
IMonmcaxapuasl: KpaxMall U [EJUTI0I03a Kak IPUPOoJHbIe TonuMepsl. CTpoeHHe KpaxMala U [EeJUTI0NO03Hl,

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

JlaGopaTopHoe 3aHsITHE:
XUMIYECKHe CBOMCTBA TIIOKO3HI (B3amMoeiicTBre ¢ ruapokcuaoM menu (II), okucieHne aMMHaYHBIM PacTBOPOM
okcuza cepedpa (I), BoccraHoBIeHHE, OPOKEHHE TITIOKO3BI.

Tema 5.4. Copep:xaHue y4eOHOT0 MaTepHaJia: OK 01 18
DU3HKO-XUMUYCCKHE TpuBHnanbHas U 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. COCTaBJIEHUE CXEM PEeaKIUi, XapaKTepU3YIOIUX XUMUYECKHE CBONCTBA KHCIOPOJ0COAEPKAIIUX
OpPraHUYECKUX COCAUHCHUH | OpraHMuecKUX COeMHEHMH
JlabopaTopHoe 3aHsiTHE:
«XuMuUecKue U HU3NIECKUE CBONCTBA KUCIOPOI0COACPKAIINX OPTAHUICCKUX COCTUHCHUY.
[IpoBenenue, HaOMIOAEHUE U ONMCAHKE IEMOHCTPAIIOHHBIX OIIBITOB: TOPEHHE CITUPTOB, KAUeCTBCHHBIC PEAKIINU
OJTHOATOMHBIX CITUPTOB (OKHCIICHHE 3TaHOTa okcuaoM Mead (1)), MHOroaTOMHBIX ciipTOB (B3auMOIeiicTBHE
rimtepuHa ¢ ruapokcugom meau (1)), anpaernnoB (OKuCIeHIE aMMHAaYHBIM pacTBOpoM okcuza cepebpa(l) u
rugpokcunom meau (1), B3anmoneiicTBre kpaxmana ¢ HOAOM), H3ydeHHE CBOWCTB PACTBOPA YKCYCHOM KHCIIOTHI
Paszen 6. A3oTconep:kanimue opraHudecKue coeuHeHust
Tema 6.1. Copep:xaHue y4eOHOI0 MaTepHaJia: OK 01 19
AMUHBL. AMUHBI: METHIIAMHH — TIPOCTCHINHMIA TPEICTABUTEIh AMHHOB: COCTaB, XMMHYECKOE CTPOCHHUE, (PU3MUSCKUE U OK 02
AMMHOKHUCIIOTBI. XUMHUUYECKHE CBOICTBA, HAXOXKACHHUE B IPUPOJIE. OK 04
Benxn AMUPHOKHCIIOTH Kak aM(oTepHBIe OpraHudeckue coequHeHus. Pu3ndyeckne U XMMUIECKHE CBOMCTBA aMHHOKHCIIOT
(ra mpuMepe rmnuHa). bronormyeckoe 3HaUeHIE aMIHOKUCIIOT. [1enTHbL.
Benku xak nmpupomHble monuMepsl. [lepBudHass, BTOpHYHAS U TPETHIHAS CTPYKTYpa OeIKoB. XMMHUIECKHE CBOWCTBA
OEJIKOB: THIPOJIN3, JCHATYPAIIKs, KAYSCTBEHHBIC PEAKI[UH HA OCIKH
JlaGopaTopHoe 3aHsITHE:
«CBOHCTBa a30TOCOACPIKAIINX OPTAHTICCKUX COCTUHCHUN.
dusnyeckue U XUMUUECKHE CBOWCTBA aMUHOB (PEaKIMK ¢ KUCJIOTaMU U TOPEHHs) 1 aMUHOKHUCIIOT (Ha IpuMepe
mmnrHa). HabmroneHre u onucaHue JEMOHCTPAIIMOHHBIX OTBITOB: JIeHATYpalys OSIKOB MPU HArPEBAHHHU, [[BETHBIC
peakuuy 6eTKoB
Pazgen 7. BeicokoMoJIeKy/ISIPHBIE COCAHHECHHS
IIpodeccuonabLHO OPHEHTUPOBAHHOE COePKAHHIE
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/Ibl CUHTE3a BHICOKOMOJIEKYJIIPHBIX COSMHEHHUN — OK 04
noauMepuzanus 1 noaukonaeHcanud. [lnactmacesl. Kayuyku. BonokHa K 1.3
JlabopaTopHoe 3aHsiTHE: K 1.4

«CI/IHT€3, aHaJIn3 U KJ'IaCCI/I(bI/IKaIII/IH BBICOKOMOJICKYJISIPHBIX COGHHHCHHﬁ))
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O3zHaKoMIICHHE ¢ 00pa3aMu IIPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyIyKOB: INIACTMACCHI
(TOJIMATHIICH, TTOJMITPOTIMIICH, OJIMBUHIIXJIOPH, HOJIUCTHPOII); HATYpPaIbHBIH M CHHTETHYECKUE KayqyKU
(OyTanMeHOBBIH, XJIOPONPEHOBBIN U U30IPEHOBBIH); BOJIOKHA (HaTypaJIbHbIE (XJIONOK, IIEPCTh, MEINK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHUE (KallPOH U JIaBCaH)

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

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

Tema 8.1.
XHUMHYECKUE TEXHOIOTMH

B IIOBCEIHEBHOM
1 mpodeccuoHaIBEHOM
JIESITEIIbHOCTU YENIOBEKa

Copep:xaHue y4eOHOT0 MaTepHaJia:

[TpaBuna 5KOIOrHYECKH 1EIECO00Pa3HOTO MOBEACHHS B OBITY M TPYAOBOH IESTENHHOCTH B LENSAX COXpPaHCHHs
CBOETO 3JI0POBBSI U OKPY’KaIOIIEH MPUPOIHOI Cpebl, OTaCHOCTh BO3ACHCTBHUS HA )KUBBIC OPIraHU3MbI OPraHHYECKUX
BEILECTB OTAEIBHBIX KJIAcCOB (YIJIEBOAOPObI, CIUPTHL, ()EHOJBI, XJIOPOPraHUUECKHE MPOU3BOIHBIE, AJIbACTHIBI 1
JIp.), TOKa3aTelb MPEAEIbHO JOMYCTUMOM KOHIEHTPAIMH ¥ €r0 UCIIOJIb30BaHHE.

JlaGopaTopHoe 3ansitue: «[IpuMeHeHNE XUMUYECKHAX BEIIECTB M TEXHOJIOTHH C yIeTOM OymyIien
poQeCCHOHANBHON NESITEIEHOCTH.

Pemenue Keﬁc-3auaq o TeMaM: TIHUIIEBLIC TMPOAYKTBI, OCHOBBI pPallMOHAJIBHOI'O MHUTAHUA, BaKHEHILINE
CTpOHTENbHbIE M KOHCTPYKLMOHHBIE MAaTepUaNbl, CEJIbCKOXO3SHCTBEHHOE IPOU3BOJACTBO, KpPacKH, CTEKIIO,
KE€paMHuKa, Marcpuajibl s JSJCKTPOHUKHU, HaHOMATEpHalibl, TCKCTUJIbHBIC BOJIOKHA, HWCTOYHUKU DOHEPIUH,
OpraHN4YCeCKUC U MUHEPAJBbHBIC y)106peH1/1;1, JICKApCTBCHHBIC W KOCMETHUYCCKUE IIperaparthl, 6I)ITOBa$I XHUMUs,
MaTepHallbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

3ammra: [IpencTaBneHue pe3ysibTaTOB pelICHNs KeHc-3a1ad B (popMe MUHU-IOKIIA A .

ConepxaHue y4eGHOT0 MaTepuaJa:

Ponp xumun B 0OecneyeHNN SKOJIOTHUECKOH, IHEPreTHYECKON M MHINEBOW O€30IIaCHOCTH, Pa3sBUTHH MEIHIIUHEI,
CO3JIaHWU HOBBIX MaTepualioB (B 3aBUCHMOCTH OT BHJAA NMPOQECCHOHATHHON NESTENbHOCTH), HOBBIX HCTOYHHUKOB
SHEpruM (aJIbTepHATHBHBIC UCTOUYHUKN SHeprun). [IoHATHE 0 HAYYHBIX METO/AX IMO3HAHUS BEUIECTB M XUMHUYECKUX
peaknuii. [IpeacraBnenns 00 oOmMUX HAYYHBIX MPUHOMIAX HPOMBIIIIEHHOTO MOXYyYSHNS! BOXHEHIINX BellecTs (Ha
IIpUMepax MpoU3BOICTBA aMMHUaKa, CEPHOW KHUCIIOTHI, METaHOIA).

XWMHUS ¥ 37I0pOBbE YEIIOBEKA: MpaBuIia 0€30MacHOr0 MCIOJIb30BaHMS JIEKAPCTBEHHBIX MTPENapaToB, OBITOBOH XUMHUH

B IIOBCEJTHEBHOM >KHU3HU

OK 01
OK 02
OK 04
OK 07
K 1.3
K 1.4

21

IIpoMeskyTouHas arrectanus (AuddepeHIHPOBAHHBII 3a4eT)

22

Bcero

44 gac
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3. YCJIOBUS PEAJIN3AIIMA YUYEBHOM JUCIHUIIJINHBI
3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

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

~ TOCaZ04YHbIE MECTA M0 KOJINYECTBY 00yUaIOIIUXCS;

~ pabouee MeCTO Mpero1aBaTes;

~  KOMIUIEKT yueOHO-METOINYECKON JOKYMEHTAIUH;

— obopynoBanue: 6apomerp — anepous; BAMM-1; mkad I3 HXK; cron xummuueckuii;
nocka 3-am koM0O. JIA-34; cuctemusbiii 6ok Celeron 2400; monutop 17LG ; snekrponedn
CHOJI-1,6; Becst BJIA-200; Becst BJITK-500; mkad BeiTsxHOM -; mikad cymmnsaeiii CHOJI-
3,5; mkad I1-mx; mpubop I WILTFOCTPAIMK 3aBUCUMOCTH CKOPOCTH PEAKIUU OT YCJIOBHI;
KaJIOPUMETP C MEPHBIM CTaKaHOM; MPHOOp M7 OMBITOB MO XUMHHU C IJIEKTPUICCKHM TOKOM;
pubop AJs AJIEKTPOJIM3a PACTBOPOB COJICH; MPUOOP Ui MOIMYYEHHs T'a30B; BBINPSMUTEIND;
npubop IS TOJTYYCHHSI Ta30B; JEMOHCTPAIIMOHHBIC YCTAHOBKU ISl HM3Y4YCHHs (DaKTOPOB,
BIUSIIOIIUX HA CKOPOCTh PEAaKIUHU, TEIUIOBON 3()(PeKT, NHTEHCUBHOCTh 3JIEKTPOXUMHUYECKUX
MIPOIIECCOB; XUMUYECKAs TIOCY/1a; XUMHUYESCKHE PCAKTHUBBI.

TexHnuueckue cpeacTBa 00y4eHUS:
~ MYJbTUMEAHAPOCKTOP,
— WHTEPaKTHUBHAsI TOCKA/MaHeNb/SKpaH.

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 Ji1 CTYIEHTOB
yupexaeHuit cpern. npod. obpazoBanus. — M.: OOpa3oBaTesbHO-U3IATEIBCKUIM IIEHTP
«Axagemusy, 2024. — 400 c.

2. T'abpuensn O.C. Xumus: Ilpaktukym: yde6HOe mocoOue JUisl CTYJEHTOB YUpexkJIeHHM
cpen. ipod. oOpa3oBaHus. - 2-€ U3J., cTep. — M.: OOpa3oBaTeIbHO-U31aTEIbCKUI TICHTP
«Axanemus», 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 obpazoanue).— ISBN
978-5-534-21080-4. — Texkct: anexkrpoHHbll // OOpazoBarenbHas miardgopma FOpaiit
[caitT]. — URL.: https://urait.ru/bcode/559303.

4. Hukurtuna H. I'. O0mast u HeopraHuyeckass XUMHUS: TEOPETHUECKUE OCHOBBI: YIEOHUK U
NPaKTUKyM A cpeaHero mpodeccuonanbHoro obpazosanust/ H. I'.Hukurtuna, B.U.
['pebenbroBa.— 2-€ u3A., nepepad. u nomn. — 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.

JdomosiHuTEIbHAS JIUTEpATYypa:

1. MockBa B. B. Opranunueckas xumwusi: 0a30Bble NMPUHIUMBL Y4EOHUK I CPETHETO
npodeccuoramsHOr0 00pazoBanus/ B.B. MockBa.— 2-e¢ m3n1.— Mocksa: M3maTenbcTBo
FOpaiit, 2025.— 143 c.— (IlpodeccuonanbHoe obpazoBanue).— ISBN 978-5-534-
09420-6. — Tekct: snexTpoHHbIid / OOpa3oBarensHas 1uiargopma HOpait [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 obpazoBanue). — ISBN 978-5-534-
14158-0. — TexkcT: anekTpoHHbii // OOpa3oBarenbHas miatdopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/567618.

. CyBopoB A. B. OOmias u HeopraHudeckass Xxumus. Bompocel u 3amaun: y4eOHHK s
cpenuero nmpodeccuonansHoro oopasosanus/ A. B. CyBopos, A.b. Hukonbckuii.— 2-¢

u3d., wucnp. U jgon.— MockBa: HWznmarensctBo [Opaiit, 2025.— 309 c.—
(ITpoteccuonansnoe obpasoBanue). — ISBN  978-5-534-07903-6. —  Tekcr:
anexkTpoHHbd  //  OOpaszoBarenbHas miatdgopma  IOpaiir  [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:  2IEKTpOHHBIA  //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/569221.

HurepHer — pecypcesbl:
bubnuoreka BuaeoypokoB o mkojgbpHOM nporpamme MHTepHerYpok. Pexum poctymna:
[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 yaeono-metoandeckne?%20mocobust 01.05.2026]

DnekTpoHHbIH Katanor Oubimoreku bpl'Y. Pexxum mocryma: [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 VYYEBHOM
TACIATITAHBI

KoHTpons M oOIeHKa pe3yibTaTOB OCBOEHHUS 00I1€00pa30BaTeNbHON JUCHUILIIMH
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJabTaThl, HAlpaBIeHHbIE HA (POPMHUPOBAHHUE OOIIUX
U po(ecCHOHaIBbHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COZep KaHusl ydeOHOro MaTepHaia.

Oobmasi/npodeccuoHanb Pa3znen/Tema Tun oueHoYHBbIX
Hasi KOMIETeHIUA MepONpPUATHI

OK 01 Tema 1.1 Tema 1.2 Tema 1.3 BrinonHeHne npakTu4ecKkux
Tema 1.4 Tema 1.5 Tema 1.6 3aJaHUM.

Tema 1.7 YcTHBIM onpoc.

Tema 2.1 Tema 2.2 3ammTa 1a00paTOPHBIX pabOT
Tema 3.1 TecTsl

Tema 4.1

Tema 5.1 Tema 5.2 Tema 5.3
Tema 5.4

Tema 6.1

Tema 7.1

Tema 8.2

OK 02 Tema 1.2 Tema 1.4 Tema 1.6
Tema 1.7

Tema 2.1 Tema 2.2

Tema 4.1 Tema 4.2

Tema 5.1 Tema 5.2 Tema 5.3
Tema 5.4

Tema 6.1

Tema 7.1

Tema 8.1

OK 04 Tema 1.7

Tema 2.1 Tema 2.2

Tema 4.1 Tema 4.2

Tema 5.2 Tema 5.3 Tema 5.4
Tema 6.1

Tema 7.1

Tema 8.1

OK 07 Tema 1.7
Tema 5.1
Tema 8.1

IIK13 ITIK1.4 Tema 1.2 Tema 1.6 Tema 1.7
Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1

OK 01, OK 02, OK 04, JuddepeHnrpoBaHHbIi 3a4eT
OK07,1IK 1.3, TIK 1.4
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