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1. OBIIASI XAPAKTEPUCTUKA PABOYEN IPOrPAMMbBI YUEBHOI
TACIHATITAHBI

OV/. 11 Xumus

1.1. MecTo AMCUMIUIMHBI B CTPYKTYpPe OCHOBHOW mnpodeccHOHAIbHOH 00pa3oBa-
TeJbLHOI MPOorpamMMbI:

PaGouas nporpamma o61ieo6pazoBaTenbHON Y4eOHOM JUCIMIIMHBI «XUMUS» TpenHa-
3Ha4YeHa JJIs W3Y4YeHHs] XUMUU Ha 0a3e OCHOBHOTO oOuiero oOpa3oBaHUsS MpPHU MOATOTOBKE
CIEIMAIICTOB CPETHETO 3B€HA U SIBISIETCS COCTABHOM YaCThIO 00IIe00pa30BaTEIbLHOTO IIUK-
Jla OCHOBHOUM oOpa3zoBarenbHOM mporpammel B cootBeTcTBUU ¢ PI'OC CIIO mo cnenuanbHO-
ctu 23.02.06 TexHudeckas KCILTyaTaIisl MOJABHKHOTO COCTaBa JKkelle3HbIX gopor" (yTB. mpH-
ka3oM MuHoOpHayku Poccun ot 22.04.2014 Ne 388).

PaGouas mporpamMma y4eOHOM AUCHUIUIMHBI pa3paboTaHa Ha OCHOBE (eAepatbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa cpeaHero oobmero odbpazoBanus (yTB. MpH-
Ka3oM Munucrepcta oopaszoBanus u Hayku P® ot 17.05.2012 r. Ne 413) u npumepHOit oc-
HOBHOW 0O0pa30BaTeNbHONW MPOrpaMMbl, OJO0OpPEHHON pelieHueM (deaepaibHoro y4eOHOo-
METOJIMYECKOr0 OO0beIuHEHUsI Mo olmeMy oOpa3oBaHHio (mpoTokon oT 28 wuroHs 2016r.

Ne2/16-3).

1.2. He.]'ll) H INIAHUPYEMBIC PE3YJbTAThI OCBOCHUSA TUCHUIIIMHBI:

esmn: OCHOBHOI 1LIeNbI0 M3YyUEHUs YUeOHOH TUCIMITIMHBI «XUMHUS» SBISETCS MOJI0-
TOBKa K BBINMOJIHEHUIO PA3IMYHBIX 3aJaHUM 1O XUMHMH, C OJHOW CTOPOHBI, U (hOpMHpOBaHHE
YMEHMH M HaBBIKOB PACKpPbHIBATh Ha MpHUMEpPax pojib XUMHUU B (HOPMHUPOBAHMM COBPEMEHHOM
Hay4YHOU KapTHUHBI MUpPA U B IPAKTUYECKOU IEATEIHOCTH YEIIOBEKA — C JPYTOM.

3apauu:

1) ¢dopmupoBanue y oOyuarouierocs Hay4YHOW KapTHHBI MUPA, XHMHYECKOH rpaMOTHO-
CTH, HEOOXOAMMOH /Ul NOBCEAHEBHOM KU3HU;

2) GbopMHpOBaHKE HABBIKOB 3JI0POBOTO U 0E30MAaCHOTO IS YeJIOBEKA M OKPY KaroIIeH
ero cpefpl 00pa3a )KM3HU, BOCIIUTAHUE SKOJIOTHUYECKON KYJIbTYpHI;

3) ¢opmupoBaHue cCOOCTBEHHOH MO3UIIMH 10 OTHOUICHUIO K XMMUYECKOW HH(POPMAIUH,
MI0JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB;

4) oBnaJeHHe OCHOBHBIMH MOHATHSIMHU XUMUH, HAYYHBIMU (DaKTaMH, 3aKOHAMHU, TEOPH-
MU, TPUMEHEHUEM TOJTYyYEHHBIX 3HAHUI NPU pPELIeHUH TPAKTUUYECKHUX 3a/1au.

Coz[epxcaHHe O6y‘-ICHI/I$I OPHUCHTHPOBAHO HAa PAa3BUTUC JIMYHOCTHU CTYJACHTA, BOCIIUTAHUC



KYJIBTYPHOI'O 4€JIOBCKA, BJIAACIOIICTO METOJAaMH HAYUYHOI'O IMO3HAHMUA: aHAJIN3, CUHTE3, MOJCIN-
POBaHNEC XUMHNYCCKUX TTPOLIECCOB U SIBJICHUN — Ipu pCIICHUU Y‘-IG6HO-I/ICCJIGI[0BaTeHLCKI/IX 3aaad

110 U3Yy4YCHUIO CBOI>'ICTB, CII0CO00B MOJIYYCHHA U pacClio3HaBaHU OPTraHNUYCCKUX BCIICCTB.

1.3. TpeGoBanus K pe3yJibTaTaM OCBOCHHS Y4eOHOI JUCIHMILIUHBI.

Cooeporcanue oucyuniunvl «Xumusy obecneuusaem OocmudiceHue 00YUarWUMcs Ccie-
OyIouWux pe3yibmamaos:

JIMYHOCTHBIX:

JI.O1 9yBCTBO rOpJOCTH M YBaXKEHUS K UCTOPUH U JIOCTHKEHUSIM OTEYECTBEHHOMN XUMHYe-
CKOM HAayKH, XMMHYECKH TPAMOTHOE MOBEJCHHE B MPO(ECCHOHAIBHON NEATEIBHOCTH U B OBITY
pu 0OpalIeHUH ¢ XUMUYECKUMU BEIIECTBAMHU, MaTepUaIaMH U MIPOIECCaMU;

JI.02 roTOBHOCTH K MPOJOJKEHUIO 00pa30BaHMsI U MOBBIMICHUS KBaTU(pUKAIUU B U30paH-
HOM MpodeccnoHaNbHON NeATENbHOCTH U OOBEKTUBHOE OCO3HAHHE PO XMMHUYECKUX KOMIIETEH-
IIUHA B 9TOM;

JI.03 ymeHue MCIonb30BaTh JTIOCTUKEHUSI COBPEMEHHON XMMUYECKON HAYKHU U XUMHUYECKUX
TEXHOJIOTHH JIJIsl TOBBIMICHUS COOCTBEHHOTO MHTEUICKTYAIBHOTO Pa3BUTHS B BRIOPAHHOM TIpodec-
CHUOHAJILHOM JESTENbHOCTH;

METaAllpEeAMETHDBIX

M.01 ucnonp30BaHME pa3IMUHBIX BUAOB IIO3HABATEIbHOMN NEATEILHOCTH U OCHOBHBIX MH-
TEJUICKTyaJIbHBIX Omepalruil (MMOCTaHOBKM 3a/1auu, (OPMYIUpPOBAHUS THUIIOTE3, aHATIM3a U CUHTE3a,
CpaBHEHHUS, 0000IIEHHUs, CHCTEMAaTHU3aIluH, BBISIBIICHUS MPUYUHHO-CIICICTBEHHBIX CBS3€H, MOMCKA
aHaJIoOroB, (OPMYIHPOBAHUS BBIBOJOB) /JISl PEIICHHS TOCTABICHHOW 3a7auu, MPUMEHEHHE OCHOB-
HBIX METOJIOB MO3HAHUs (HAOMIOACHUS, HAYYHOTO SKCIIEPUMEHTA) Ml U3yUeHUs Pa3InYHbIX CTO-
POH XMMHYECKUX O0OBEKTOB U MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTh CTAIKUBATHCS B

npodeccuonanbHOM chepe;

NnpeaMeTHbIX:
I1.01 chopmMupOBaHHOCTH MPEICTABICHUH O MECTE XUMHUU B COBPEMEHHON HAYyYHOU Kap-
TUHE MHpPA; TOHUMaHHUE POJIH XUMHU B (OPMUPOBAHUU KPYro3opa v (HyHKIMOHAIBEHOW TpaMoT-
HOCTH Y€JIOBEKA VISl PELICHUsI MPAKTUUECKUX 3a/a4;
[1.02 BnajmeHne OCHOBOMOJATAIOIIMMU XUMUYECKUMHU MOHATUAMU, TEOPUSIMH, 3aKOHAMU
Y 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTUEN M CUMBOJIUKOM;
[1.03 BiaseHre OCHOBHBIMU METOJAMHM HAyYHOTO MO3HAHMS, UCHOJIb3YEMbIMU B XUMHH:
HAOIIO/IEHUEM, OMHMCAHUEM, U3MEPEHUEM, YKCIIEPHUMEHTOM; yMeHHe 00pabaThiBaTh, OOBSICHATH

PE3YyIbTaThl MPOBEACHHBIX OIIBITOB W JCJIaTh BBIBOABI; TOTOBHOCTb U CIIOCOOHOCTD INPHUMCHATH



METO/IBI IO3HAHMSI TP PEIICHUN TPAKTUYECKUX 3a]1a4;

I1.04 chopmMHupOBaHHOCTH YMEHHMS /1aBaTh KOJIMYECTBEHHBIC OIICHKH U MPOU3BOIUTH pac-
YeThl 0 XUMUYECKHM (hOpMyJIaM U ypaBHEHHUSM;

I1.05 BmageHWe MpaBHJIAMH TEXHHKH OE30MAaCHOCTH IMPH HMCIOJIB30BAaHHUA XUMHYECKHX
BEIIICCTB;

I1.06 chopMUPOBAHHOCTH COOCTBEHHON MO3UIIMH 1O OTHOIICHHIO K XMMHUYECKOW WH-

dbopMaruu, moxy4aeMoi U3 pa3HbIX HCTOYHHUKOB.

1.4. /In4yHOCTHBIE Pe3yJIbTATHI PeaJIN3alMu MPOrPAMMbI BOCITUTAHUSA

B pamkax npocpammbl 06weobpazoeamenvHoll y4eOHOU OUCYUNIUHBL «XUMUSLY peanu3)-
emcs NPOSPamMma 80CNUMAHUS, HANPAGIEeHHAsA HA hopMUposanue ciedyiouux TUYHOCMHBIX pe-
3ynbmamoe (0eckpunmepoes):

JIP.2 nposiBASIOIIMK aKTUBHYIO T'PaKIAHCKYIO MO3UIMIO, TEMOHCTPUPYIOLIUN MPUBEPKEH-
HOCTh MPUHIIMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPHITOCTH, SKOHOMUUYECKH aKTUBHBIA M y4acT-
BYIOIIHIA B CTYJICHYECKOM U TEPPUTOPUATHHOM CaMOYIIPABICHUH, B TOM YHCJIE HA YCIOBUAX T00-
POBOJIPUECTBA, MPOAYKTUBHO B3aUMOJICHCTBYIOIIMIA W YYacTBYIOIIUN B JIEATEIBHOCTH OOIIle-
CTBEHHBIX OpraHU3alIN;

JIP.4 miposiBASIOIIMN U AEMOHCTPUPYIOIIMKA yBaXKEHUE K JIIOJSM TPYJla, OCO3HAIOMIMM IeH-
HOCTBb COOCTBEHHOI'O TPYJIa; CTPEMSIIUNCA K (POPMHPOBAHUIO B CETEBOU Cpe/ie IMYHOCTHO U MPO-
(beccroHaIbHOTO0 KOHCTPYKTUBHOTO «IIM(POBOTO ClIeay;

JIP.16 mpuobpeTeHne 00y4arouMMICs COLIMATbHO 3HAYMMBIX 3HAaHUN O TIPaBUJIaX BEACHUS
HKOJIOTUYECKOTO 00pa3a *KU3HH, O HOpMaxX M TPATUIUAX TPYAOBOH ACATEIHHOCTH 4YETIOBEKA, O
HOpPMax U TPAJUIIMIX IMOBEJEHUS YEJIOBEKa B MHOTOHAIIMOHATEHOM, MHOTOKYJIBTYPHOM OOIIIECTBE;

JIP.23 mnonydeHue OOYYarOIIMMHCS BO3MOXHOCTH CAMOPACKPBITUS M CcamMoOpealln3alus
JTUYHOCTH,

JIP.30 ocymiecTBISIONMI MOUCK W UCTOJIb30BaHUE WH(MOpMaIMU, HE0OX0TuMOM as -

q)eKTI/IBHOFO BBIITOJIHCHUS PA3JIMYHBIX 3a/1a4, HpO(bCCCHOHaHBHOFO " JINYHOCTHOT' O pa3BUTHUA.

1.5 KotnyecTBo 4acoB Ha ocBOeHHMe pado4eil MporpaMMsl
Y4eOHOI JUCIUIIUHBI:
MaxkcumanbHast yueOHas Harpy3ka oOyuvatomierocst — 117 yacos, B TOM 4HcIe:
oOsi3aTenbHasl ayUTOpHAs ydeOHas Harpys3ku oOydaromierocss - 78 4acoB, CaMOCTOSITEIIbHAs

pabota — 39 Jacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIVNHBI.

2.1. O0béM y4eOHOM TMCHUIUIMHBI 1 BU/bI Y4eOHO# padoThI

Bup yuedHoii paboThbl O0bem 4acoB

MakcumaabHas yyeOHas Harpys3ka (scero) 117
O6s13aTesibHAsI ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 78

B TOM YHCJIE:

[TpakTHyeckue 3aHATHS 8
JlaGopaTopHble 3aHITHS 22
Jlexkuun 48
CamocTtosTenbpHas pabora 39

[Tpomexyrounas arrecranus B popme apyrux ¢hopm kontposs (1 cemectp)

ITpomexxyTounast arrectamnus B popme nuddepeHImpoBaHHOTO 3a4éTa (2 ceMecTp)




2.2 TemaTu4ecKui IJIaH U coaepkanue yueoHoi qucuuniannasl OY .11 Xumust

HaumenoBanue | Cogep:kanue yueOHOro MaTepuaa, NpaKTHYECKHe 3aHATHsI, camocTosTenbhast | O0bem Kol
a3/1eJI0B H TeM 4acoB
pa3i paGoTa CTy1eHTOB JTHYHOCTHEIX
MeTanpeaMeTHbIX,
npeIMeTHBIX
pe3yJbTaToB,
¢popmupoBanmnio
KOTOPBIX CIOCO0-
CTBYET 3JIeMEHT
NPOrpaMMmbl
1 2 3 4
1 cemectp
Paznen 1 OOmasi u HeopraHuveckasi XUMHUs
Tema 1.1 Conep:xanue yueOHOro MaTepuaJia
OcnoBuble xumuue-| [IpencraBienue o cTpoeHUH BemiecTBa. BaneHTHOCTh, Xumudeckue Gpopmy-
CKHE MOHATHUS 7. 3aKOH MOCTOSIHCTBA cocTaBa. OTHOCUTENbHAs W MOJICKYJISIpHAs Macca. 5 1101, 1102, I1.03,
1 3aKOHbI XUMUU 3aKOH COXpaHEHMs MAacChl BEILIECTBA IPU XUMHUUECKHUX peakiusax. Pacuersl no 1.04. T106
XUMHUYECKUM ypaBHeHUsIM. CocCTaB, Ha3BaHUS M XapaKTEepHbIE CBOMCTBA OK- JIOI, 03 ’
CHUIIOB, OCHOBAHHH KHCJIOT, COJICH. MO1 '
b
CamocrosiTesibHas padoTa 00y4arOIMMXCH
P yarott JIP2, JIP4, JIP16,
[ToaroroBka JOKIaI0B U MPE3EHTALI: P23 JIP30
1.3aK0oHBI U TEOPUH XUMHH. 2 ’
2.XUMHUYECKUE peaklHuH, HX KIacCUPUKAIUs U YCIOBHUS MPOTEKAHMS.
3.XuMus B KHU3HU OOIIECTBA.
Tema 1.2 Conep:xxanue y4eOHOro MaTepuaa 101, 102, T1.03,
Teopernueckue oc-|CtpoeHne BemecTtBa. COBpeMEHHAss MOJEIb CTPOCHMSI aroma. DJIEKTPOHHAs 11.04. 1106
HOBBI XUMHH. KoHurypamusi aroma. OcHOBHOe U B030YHCOeHHbIe COCMOSAHUS AMOMOS. 2 HO{ 03 ’
IMeproanyeckuii 3a- |Knaccuduranuss XUMUUECKHX JJIEMEHTOB (S-, P-, d-anemeHThI). OCOOCHHOCTH Mol ’

KOH U IEPUOJUYC-

CTPOEHHMSI SHEPTeTUYECKUX YPOBHEHN aTOMOB d-371EMEHTOB.




ckas cucrema J[.1.

[Tepuonuueckas cucrema xumudeckux 3nemeHToB J[.M. MenneneeBa. ®uszu-

JIP2, JIP4, JIP16,

MenneneeBa B cBete |deckuil cmbica [lepuoauueckoro 3akona JI.M1. Menneneesa. [lpuunnsl u 3a- JIP23, JIP30
COBPEMEHHBIX Mpe/- [KOHOMEPHOCTH M3MEHEHHUsSI CBOICTB 3JIEMEHTOB U UX COCAMHEHMI 10 Mepuo-
CTaBJICHUI O CTpOE- |AaM M IpynnaM. DJIEKTPOHHAs MPUPOAA XUMUUYECKOMN CBA3H. DIEKTPOOTpHILIa-
HUU aTOMa. TeIbHOCTh. BUJIbI XuMH4ecKol cBsI3u (KOBAJICHTHAs, MOHHASI, METaNInYecKas,
BOJIOPOJIHAS) M MEXaHU3MBI ee o0pa3oBanus. Kpucmaniuueckue u amopgHuie
gewecmea. Tunvl Kpucmaiiuyeckux peuwiemox (amomHas, MOJNEeKYIAPHAS,
UOHHAA, MEMAIUYecKas). 3a8ucumocms Qu3UUecKux C80lCMms geujecmaa om
muna kpucmaniuyeckou pewiemxu. ITpuannbl MHOrooOpa3usi BEIIECTB.
CamocrosiTesibHas paboTa 00y4arOIMXCs
[ToaroroBka 1OK/Ia10B U MPE3EHTALMI:
1.Uctopus xu3nu .M. Menaeneena.
2.Mcropus OTKpBITUS IEPUOIUYECKOTO 3aKOHA.
3.3nauenue B pazputue xumuueckor Hayku /1. Tomcona, O. Pesepdopna u H.
bopa
Conep:xanue yueOHOro Marepuasia
CriocoOHOCTh aTOMOB 00pa30BBIBaTh MOJEKYNbl. KoBajeHTHas CBS3b. DIeK-
Tema 1.3 TPOOTPULIATENBHOCTh PA3IMYHbIX 31ieMeHTOB. [lonsipHas u HemospHas KOBa-
XuMuueckas cessp. |€HTHAs CBsi3b. Bomopoanas cesas3b. Monnas cBs3b. CTEneHb OKUCIIEHUS dlie-
CrpoeHue Belle- MEHTOB B CJIO’KHBIX BEIIECTBAX, MPABUJIA €€ HAXOXKICHUS
CTBa. Jlabopamopnoe 3anamue Ne 1.
YucThle BelecTBa U CMECH, CIIOCOOBI X pa3/esIeHHs.
CamocTosiTebHasi paboTa 00y4aloIHUXCst 1101, 1102, I1.03,
[ToaroroBka MOKIAI0B U MPE3EHTAIUI: 11.04, T105, 1106,
1. lucriepcHble CUCTEMBI U MX 3HAYCHHUE. J101-03,
2. YucTele BEMECTBA U CMECH. MO1,
Coaepixanue yueOHOro MaTepuasa } JIP2. JIP4. JIP16
Tema 1.4. Onpenenenne KUCIOTHL, COJIM U OCHOBAHUS C MO3ULUI TEOPUU DIEKTPOIUTH- Hi’23 ﬁPSO ’
,

Knaccudukanus ne-
OpPraHUYECKUX CO-
€IUHEHUN U UX
CBOICTBA.

YeCcKoW auccoruanun. MIoHHbIe peakinm.
XUMHUYECKHE CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEN B CBETE TEOPHUU DIIEKTPO-
JUTAYECKON JUCCOLMAIINH. Y CIOBUSI HEOOPAaTUMOCTH PEaKIIUid B pacTBOpax.

Jlabopamopnoe 3anamue Ne 2.
CBOMCTBA KHCJIOT, OCHOBAHUM, COJIEH.

CamocrosiTesibHas padoTa 00y4arOIMMXCs
IloaroroBka nOKIa/10B M MPE3EHTAIMI:




1.Kucnotsl B npupoze.
2.BakHelme npeacTaBUTENN COJNEH.

3.Conu cpegHue, OCHOBHbBIC, KUCIIBIE.
4. AMdoTepHbIE OKCUIBI.

Conep:xanue yueOHOro MaTepuaJia
KonuenTpanus BemecTBa B pacTBope o MaccoBoi fone (B %). Juccounanus

Tema 1.5. KHMCJIOT, OCHOBAHMM U COJIEW B BOJHBIX PaCTBOpax. 2
Bona. PacTBopsl. Bopa kak nonsipHblil pacTBOpUTENb. POJIb BOJIBI B 3JIEKTPOIMTHYECKOU JIUCCO-
DnekTponuTryeckas |IMalnn
JUCCOLUALIYS. Jlabopamopnoe 3anamue Ne 3. )
HcnbiTanue pacTBOPOB COJIEW U OCHOBAaHUN MHIUKATOPAMHU. 5
Peakuun nonsoro ooMeHa.
Jlabopamopnoe 3anamue Ne 4. 2
['maposns coseit pa3auyHOrO THIA.
CamocrosiTesibHasA padoTa 00yyaromuxcst
[ToaroroBka TOKIAA0B U MPE3EHTALUI:
1.PacTBOpHMOCTD BEIIECTB. 2
2.HacplllieHHbIE, HEHACBIILIEHHbIE, IEPEHACHIIICHHBIE PACTBOPBI.
Coaepixanue yueOHOro MaTepuasa 1101, 1102, 11.03,
Xumuueckue peaxyuu. I omoecennvie u cemepozennvie peaxyuu. Ckopocmu pe- 11.04. TI06
aKyuu, ee 3a8UCUMOCMb OM PA3IUYHLIX (PAKMOPO8: NPUpoObl Peazupyroujux HOI,-03 ’
gewecms, KOHYeHmpayuu peazupyrouux eewecms, memnepamypsl, niowaou ’
;l;;l;{;p}ég'l(m peak- PeaKyuoHHOU NOGEPXHOCMU, HAIU4us kamaaiuzamopa. Ponv kamanuzamopos MO1,
M. 8 npupooe u NPOMblUUIeHHOM npouszsoocmee. Qopamumocms peakyuti. Xumu- JIP2, JIP4, JIP16,
yeckoe pasHogecue U e20 cmeweHue noo Oelcmeuem pasiuidHblx Gakmopos 2 JIP23, JIP30

(KOHYenmpayusi peazeHmos uiu nPoOYyKmoe8 peakyuu, 0deieHue, memnepany-
pa) 0113 co30anus ONMUMATLHBIX YCI08UL NPOMEKAHUS XUMUYECKUX npoyec-
cos. [lucnepcuvie cucmemvl. Tlonsmue o xonnoudax (30nu, eenu). Mcmunmvie
pacmeopul. Peakyuu 6 pacmeopax snekmpoaumos. pH pacmeopa kak noka-
3amenv Kucromuocmu cpeosvl. I uopoaus coneu. 3uauenue euopoausa 8 6UoJo-
euueckux oomeHuvix npoyeccax. OKUCIUMENbHO-80CCHAHOBUMETIbHbIE PedK-
yuu 6 npupooe, NPOU3BOOCMEEHHBIX NPOYECCAX U HCUSHEOeSIMENbHOCMU 0Pea-
HU3M08. OKUCTUMETbHO-60CCMAHOBUMENbHBLE CEOUCHBA NPOCMbIX BeUleCE —
Memannog 2nasHulX U NOOOYHBIX NOOZPYNN (MeOb, dcele30) U HeMemannos:
8000p00A, KUCIOPOOA, 2ANI02EH08, cepbl, azoma, gocgopa, yenepooa, Kpem-

HUAL. KOppOS’U}l Memanos: euovl Koppo3uu, cnocoowl 3aunvl mMemaiilos om




KOppo3uu. NeKmpoaus pacmeopos u pacniagos. Ilpumenenue snekmpoausa 6
NPOMBILULEHHOCTIU.

IIpakTnyeckoe 3ansiTue Ne 1.
Pemenne SKCIICPUMCHTAJIbHBIX 3a1a4.

N

CamocTrosiTesibHasi padoTa 00yYarOmmMXxcst

[ToaroroBka qOKIaI0B U MPE3EHTAIHI:

1.CxopoCTh XUMUYECKUX PEAKIIUI U €€ 3HaUCHHUE.

2. Xumuyeckoe papHoBecue. OOpaTUMOCTh XUMHUYCCKUX PEAKITUH.
3.JIe Illarenpe 1 €ro NpUHIIMIIL.

Tema 1.7.
Meraiisl 1 HEME-
TaJUIbL.

Coaeprxanue yueOHOro MaTepuasa

Mertamipl. @u3nuecKkue U XMMHUYECKHe CBOicTBa MeTayuioB. Kiaccudukanys
METAJIJIOB IO Pa3JIMYHBIM IIPU3HAKAM. DJIEKTPOXUMUYECKUI Psi/i HANIPSKEHUM
MeTauioB. Metamtorepmust. O6ume crnocoObl nmosydeHus meramioB. [loHs-
THEe O Meraurypruu. [lupomeramryprus, TMAPOMETALTYPrus U JJIEKTPOMeE-
tannyprusi. CruiaBel yepHble U 1iBeTHbIe. HemeTaiibl. OcoOeHHOCTH CTPOSHUS
aToMoB. HemeTaisl — npocThle BelecTBa. 3aBUCUMOCTh CBOMCTB rajoreHOB
OT UX IIOJIOKEHUS B IEPUOANYECKON cucTeMe. OKHUCIUTENIBHBIE U BOCCTaHO-
BUTEJIbHBIE CBOWCTBA HEMETAUIOB B 3aBUCHMOCTH OT MX IIOJIOKEHHS B PALY
JJIEKTPOOTPULATEIILHOCTH.

CamocTosiTesibHas padoTa 00yyalouuxcst

[ToaroToBKa MOKIIAIOB M MPE3CHTAIHIH:

1.Merannel. BiusHue Ha cOCTOSIHHE OpraHuU3Ma PACTeHH, )KUBOTHBIX U Ye-
JIOBEKA.

2.Koppo3sust MeTaios.

3.IIpoMbITIIeHHBIE CTIOCOOBI TIOTYYSHHS METAJLIOB.

4.3HaveHue BOIOPOa B MPUPOIE U KUZHU YETIOBEKa.

5.3HadeHue BOJBI B MPUPOJIC U KU3HU YEIIOBEKA.

6.HaxoxxeHre HeMeTalIoB B MPUPOJIE U 3HAUCHUE.

Hroro 3a 1 cemectp: 48

Maxkcumansgas: 32

Oo6s3atenbHast: 32 (B T. 4. JieKIuH - 18, mpakTudeckue 3ausatus — 4, mabopatopHsie 3ausaTus -10)

CamocrosTensHast pabora: 16

2 cemecTp

Tema 1.8.
O00011IEHNE 3HAHUT

Conep:xanue yueOHOro MaTepuaJa
Bs3anMocBs3b MCKAY NPOCTBEIMU BEIECTBAMUA N UX COCAUHCHUAMM. T'enetrnue-

I101, 1102, I1.03,




1o oO011eit u Heopra-

CKas CBA3b MCKAY OCHOBHBIMH KJIaCCaMH HEOPTraHUYCCKUX COG,Z[HHGHPIP'I.

I1.04, 1106,

HUYECKOU XUMHH JI01-03,
MO1,
JIP2, JIP4, JIP16,
JIP23, JIP30
Pa3nea 2. OcHOBBI OpraHn4ecKoi XuMus
Tema 2.1 Conep:kanue y4eOHOTro MaTepuaa
OcHoBuble IoHATHS |[los61eHuUe u pazeumue opeanuyeckou xumuu Kax Hayku. Ilpeomem opeanu-
OpPTaHUYeCKOH XU- |ueckoul xumuu. Mecmo u 3HaYeHUe OPeaHUYEeCKOU XUMUU 6 Cucmeme ecme-
MUH U TEOPUS XU-  |CMBEHHbIX HAVK.
MHUYECKOTO cTpoe-  |Venepoonuiii ckenem opeanuyeckotl monexyavl. Kpamnocms Xumuueckou cesi-
HUS OPTaHUYECKUX (3u. 3asucumocmv c8oOUCMS 8ewecmes Om XUMUYECKO20 CMPOeHUsT MOEKYIL.
COCMHCHU I Hzomepusi u uzomepwvi. Ilonamue o ¢yukyuonanvuot epynne. Ilpunyunv
A.M.Bbytneposa K1accuguxkayuu opeanudeckux coeounenuti. Cucmemamuyeckas MedcoyHa-
POOHAsI HOMEHKIamypa u NPUHYUnvl 0OPA306aHUsL HA36AHUU OPSAHUYECKUX 1101, 1102, I1.03,
coeouHeHuUll. I1.04, T106,
Oprannyeckass XMMHUS - XUMHSI COSAMHEHUH yriepoaa. Teopus XUMUYECKOTO JI01-03,
ctpoerust A.M.bytnepoBa. Ee ocHOBHbIE MOJI0XKEHUS. 3aBUCHUMOCTh CBOWCTB MO1,
OpPraHUYeCKUX BEUIECTB OT XMMUYECKOTO cTpoeHus. [IoHaTHE YTrIeBo0pOI0B. JIP2, JIP4, JIP16,
Crpykrypable Gopmyisl. M3omepus. OcoOEHHOCTh 3JIEKTPOHHOTO CTPOEHHUS JIP23, JIP30

aToMa yrjepozaa. HpI/I‘II/IHLI MHOFOO6pa3I/I$[ OpraHU4YC€CKUX CO€OUHEHMI. I[Ba
crocoba pa3pbiBa KOBAJICHTHBIX CBSI3CH B MOJICKYJIaX OPraHUuYCCKHUX COCIH-
HeHnuii. [TonsaTue o COOTBCTCTBYIOIIUX UM PCAKIHUAX PAJJUKAIIBHOTO U HOHHOT'O
THUIIOB.

CamocrosiTesibHas padoTa 00y4arOIMMXCH

ITonroroBka nOKIa0B U NPE3EHTALMI:

1.Bximag A.M. BytiepoBa B pa3BUTHE OPraHUYECKON XUMUMU.
2.Knaccudukanus XUMUYECKUX PeaKIHii B OpraHNueCKON XUMHUU.




Tema 2.2
YrieBoaopoabl U uxX
MPUPOIHBIE UCTOY-
HUKH.

Conep:kanue y4yeOHOro MaTepuaa

Anxanvl. Cmpoenue monexynvl memana. I omonocuveckuil pao aikaumos. 1 o-
monoeu. Homenxnamypa. Hzomepus yenepoonoeo ckeiema. 3aKkOHOMepHOCHU
U3MeHeHUs puzuyecKux ceolicms. Xumuueckue ceolcmsea (Ha npumepe mema-
HA U DMAHQ): peakyuu 3ameujeHust (2ano2eHuposanie), 0ecuopupoBanus Kax
CNOCOObL NONYUEHUs BANCHEUWUX COCOUHEHUL 8 OpeaHuyecKkom cunmese. 1 o-
peHue memana KaK 0OUH U3 OCHOBHBIX UCMOYHUKOS MENId 6 NPOMbIUILIEHHO-
cmu u 6wimy. Haxoowcoenue 6 npupooe u npumenenue aikanos. Ilonamue o
YUKTLOATIKAHAX.

Anxenvl. Cmpoenue monexynvl smunena. I omonoeuveckuil pao anxkenos. Ho-
Menkaamypa. Hzomepus yenepooHozo ckenema u nOJI0HCeHUsI KPAMHOU C853U
8 Mosiekyie. Xumuueckue c8oucmea (Ha npumepe SMuiena): peakyuu npuco-
eOUHeHUsl (2all02eHUPOBaHUe, 2UOPUPOBaHUe, 2UOPamayus, cuopo2ailoeeHupo-
8anue) Kax cnocob nonyueHusi GYHKYUOHANbHLIX NPOU3BOOHBIX Y21e8000p0-
008, eopenus. Ilonumepuzayus smuieHa KaKk OCHOBHOe HANPABIEHUe e20 UC-
noavzoeanust. llonusmunen Kax KpyNHOMOHHANCHBIU NPOOYKN XUMUYECKO20
npouseoocmea. llpumenenue smunena.

Anxunsl. Cmpoenue monexynvl ayemunena. I omonocuyeckuti pao aiKuHos.
Homenknamypa. Hzomepus yenepooHozo ckeiema u NON0NACEHUs KPAMHOLU
c6s13U 8

Mmonekyne. Xumuueckue ceoucmea (Ha npumepe ayemusiena): peakyuu npuco-
eOUHeHUsl (2alo2eHUposanue, 2uOpUpo8arue, Uuopamayus, cUopo2aioeeHupo-
8aHUe) KaK cnocob NOxyYeHus NOIUMEPO8 U OpPY2UX NOJEe3HbIX NPOOYKMOS.
Topenue ayemunena Kax UCMOYHUK 6bICOKOMEMNEPAMYPHO2O NAAMEHU OISl
ceapxu u pesxu memainnos. llpumenenue ayemuiena.

Anxaouenvt u kayuyku. llonsmue 06 arkaoueHax Kax yeneeo0opooax ¢ 08yMsi
ogounbimu ceasamu. [lonumepuzayusa ousununa (6ymaouena-1,3) xax cnocod
NOIYYEeHUs. CUHMemuyYecko2o Kkayuyka. Hamypanvueiii u cunmemuueckuii kay-




yyku. Bynkanusayus kayuyka. Pezuna. [Ipumenenue kayuyka u pe3umbi.
Apenvl. benzon kak npedcmagumend apoMamuieckux yene6000po0os. Cmpo-
eHue MONeKYIbl OeH301a. XumuyecKue C0UCMead: peakyuu 3ameweHus (2anio-
2eHUposanue) Kak cnocob Noay4eHus XUMUYeCKUx cpeocms 3auumsl pacme-
HUL, NPUCOeOUHEHUs (2uOpuposanue) KaxK O00KA3amenbCmeo HenpeoeibH020
xapakmepa 6enzona. Peaxyus copenus. Ilpumenenue benzona.

[TpupoHbIe HCTOYHHUKH YTIIEBOAOPOAOB. [IprpoaHbIi ra3: cocTas, MpUMEHe-
Hue B kadectBe TorumBa. Hedts. CoctaB u nepepadorka Hedru. [leperonka
Hedrtu. HedrenpoayKTsl.

Jlabopamopnoe 3anamue NeS.
OOHapyxeHue yriepoaa, BOAOPOAa U KUCIOpOJa B OPraHUYECKUX COEIHHE-
HMH.

IIpakTn4yeckoe 3ansiTue Ne 2.
W3rorosnenue moieneit MOJICKyII.

IIpakTn4yeckoe 3ansiTue Ne 3.
OsznHakomyieHue ¢ KoJuiekiue «HedTs u mpoaykTel e€ nepepadboTkm». O3Ha-
KOMJICHHE C KOJUIEKIIMEH KayudyKOB M 00pa3lioB U3JENNNA U3 PE3UHBL.

CamocrosiTesibHasA padoTa 00yyaouuxcst

ITonroroBka nOKIa0B U MPE3EHTALMI:

1.OcHOBHBIE ITPEICTAaBUTENN AJTKAHOB U UX 3HAUYEHUE.
2.IlpupoHblii ¥ ONMYTHBIN He(TsAHOU ra3bl. KaMeHHBIH yroub.
3.HedTh u poyKTHI €€ nepepaboTKH.

4.Kayuyku. [lonydyenue. ColictBa. [IpuMeHenue.

Tema 2.3.
Kucnoponconepka-
IIHE OPTaHIMYECKHe
COCIMHCHHSL.

Conepxxanue yue0HOro MaTepuaJjia

Cnupmut. Knaccuguxayus, nomenknamypa, uzomepusi cnupmos. Memarnon u
9MAHON KAK npedcmagumenu npedeibHulX 0OHOAMOMHbIX CRUPMOo8. Xumuye-
cKue ceolicmea (Ha npumepe MemaHoid U MAHONA). B3AUMOOELCEUe C
Hampuem Kak cnocob YCMAHOBNeHUsl HAMUYUSA SUOPOKCOSPYNNbL, PeaKyus ¢
2a102eH08000POOAMU KAK CNOCOO NONyYeHus pacmeopumeinel, decuopama-
Yus Kak cnocod noayyenus smuiena. Peakyus 2openus: cnupmul Kak moniu-
go. Ilpumenenue memanona u smanona. Pusuonozuyeckoe oelcmeue mMema-
HONA U 2MAHONA HA OP2AHU3M YeN08eKd. DMUNEHSIUKONbL U MUYEePUH KaK
npedcmagumeny npeodesbHbIX MHO20amOMHbIX cnupmos. Kauecmeennas pe-
aKyus Ha MHO20AMOMHbLE CRUPMbL U ee NpUMeHeHue OJisl pACNO3HABANHUA 21U~

1101, I102, I1.03,
I1.04, I105, T106,
J101-03,
MO1,

JIP2, JIP4, JIP16,
JIP23, JIP30




yepuna 8 cocmage Kocmemuuyeckux cpeocms. Ilpaxmuueckoe npumenerue
IMUNEH2IUKOTIA U 2IUYEPUHA.

@enon. Cmpoenue monexynvl genona. Bzaumnoe enusHue amomos 6 MoieKy-
ne ¢enona. Xumuueckue c8oUCM8A: 83aUMOOelcmaue ¢ Hampuem, 2uOPOKCU-
oom Hampus, opomom. Ilpumenenue ¢enona.

Anvoezuovl. Memanano (popmanvoecud) u smananrs (ayemanvoecuo) Kax
npeocmasumenu npeoevbHulx anvoecudos. Kauecmeenuvle peakyuu ma xap-
OOHUNLHYIO epynny (peaxyus «cepebpsaH020 3epKanay, 83aumooelcmeue ¢
auopoxcuoom meou (Il) u ux npumenenue 051 OOHAPYHCEHUS NPEOETbHBIX AJlb-
0e2Uu008 68 NPOMbIULIEHHBIX CMOYHbIX 600ax. Toxcuunocmb anvoecudos. Ilpu-
MeHeHue opmanvoecuda u ayemaiboe2uod.

Kapéoonoevie kucnomwl. Yxcycnas Kucioma Kak npeocmagument npeoeiv-
HbIX OOHOOCHOBHLIX KAPOOHOBBIX KUCIOM. XuMuyecKkue ceolicmea (Ha npume-
pe YKCYCHOU KUCTIOmbL): peakyuu ¢ Memaiiamu, OCHOBHbIMU OKCUOAMU, OCHO-
BAHUAMU U CONAMU KAK NOOMBEPIHCOCHUE CXOOCMBA C HeOPLAHUYECKUMU KUC-
nomamu. Peakyus smepughuxkayuu Kax cnocod nomyyeHus CLONCHbIX dPUpos.
Ilpumenenue yxcycrou kuciomsl. Ilpeocmaenenue 0 6vlcuux KapOOHOBHIX
KUCTIOMAXx.

Cnosicnvte 3gpupot u cupot. Cnoosicnvie 3¢pupvl Kak npooyKmul 83aumooeti-
cmeusi KapOoHOBbIX Kuciom co cnupmamu. Ilpumenenue cioxcrvix 2¢hupos 6
nuwesol u nap@roMepHol npomvluieHHocmu. Kupbl Kak ClodicHbie d¢Qhupbl
2NUYePUHa U BbICUUX KApOOHOBLIX Kuciom. Pacmumenvhvie u dcueommuovie
arcupul, ux cocmas. Pacnosnasanue pacmumenbHulX HCUpPO8 HA OCHOBAHUU UX
Henpedenvroeo xapakmepa. Ilpumenenue dcupos. [ uopoauz uiu omwvlieHue
AHCUPOB KAK CROCOO NPOMBIUUIEHHO20 NOJYYEHUS CONeU BbICULUX KAPOOHOBBIX
kucrom. Muind xkax conu evicuiux xapbonoswix xuciom. Morwowue ceolicmsa
MblIaA.

Yeneeoow. Knaccuguxayus yenesooos. Haxoorcoenue yeneo0oe 6 npupooe.
I'nokoza kax anvoecudocnupm. bpoowcenue enoxoszwr. Caxaposa. ['uoponus
caxaposvl. Kpaxman u yennonosa xkak ouonozudeckue noaumepvl. Xumuye-
CKUe CBOUCMBA KPAXMALA U Yelnt0N03bl (UOPOTIU3, KAYECMEEHHAs PeaKyusi ¢
1I00OM HA Kpaxman u ee npumeHexue 0as 0OHAPYHCeHUsT KPAXMaid 8 npooyK-
max numanus). Ilpumenenue u buonocuveckas poas yene6o0os. Iousmue 06
UCKYCCMBEHHBIX B0JOKHAX HA NpUMepe ayemamno2o 60J10KHA.

Jlabopamopnoe 3auamue Ne 6. CBoiicTBa CIMPTOB.

1101, 1102, I1.03,




Jlabopamopnoe 3anamue Ne 7. CBOICTBa allbJCTHIOB. 2 I1.04, T105, 1106,
Jlabopamopnoe 3anamue N 8. CpoiicTBa KapOOHOBBIX KHCIIOT. 2 JI01-03,
Jlabopamopnoe 3anamue Ne 9. CBoiicTBa yriieBOJOB. 1 MO1,
Jlabopamopnoe 3anamue Ne 10. CBOICTBaA KUPOB. 1 JIP2, JIP4, JIP16,
CamocrosiTesibHast padoTa JIP23, JIP30
[ToaroroBka qOKIa0B U MPE3EHTAIHI:
1.BinsiHME 3TUIIOBOTO CIIUPTA HA )KMBOW OpraHU3M.
2.I'nuniepun. 3HadyeHue. [Ipumenenue.
3.Baxkneiimue npencTaBuTeNH aabACTHAOB U KeTOHOB. X 3HaueHue u npu-
MEHEHHUE. 7
4.BakHelme npeacTaBUTENN KapOOHOBBIX KMCIIOT U UX IIPOU3BOJIHBIX. 3HA-
yenue. [Ipumenenue.
5.Kupsel. Macna. Msina. [lonyuenue. [Ipumenenue.
6.3HaueHuE B KU3HU YeoBeKa. Bo3elcTBre Ha OpraHu3MBl.

Tema 2.4 Coaep:kanue yueOHOIro MaTepuaJja

Azorconepxkaniie |AMuHbl [ToHsiTHe 00 aMrHax. AUdaTHISCKIE AMUHBI, HX KJIacCCH(PUKAIUSI U

OpraHUYecKue HOMEHKJIaTypa. AHMIIMH KaK opraHudeckoe ocHoBaHue. [lonyuenue anuianHa

coequHeHus. Ilonu-|u3 HuTpobensona. [IpumeHeHre aHnIMHA HA OCHOBE CBOMCTB. 2

MEDBI. Hoenmugurayua opeanuueckux coeounenuu. Ienemuueckas c6:3b menHcoy
KAACCamu Op2aHudeckux coeouHenuti. Tunvl XumMuueckux peakyuii ¢ opeaHu-
YecKou XUmMUuu. [101. T102. T1.03
Amunoxuciomul u 6enxu. Cocmag u HOMeHKIamypa. AMuHOKUCI0mbl Kaxk am- ’ ’ ’
GomepHvle opeanuueckue coeourenus. Ilenmuonas ceazv. buonozuueckoe 11.04, 1106,
3Hauenue o-amunoxkuciom. Obracmu npumenenuss amunoxuciom. benku kax J101-03,
npupoonvie obuononumepsvi. Cocmas u cmpoenue benxkos. Xumuueckue cgoli- 2 MO1,
cmea benkos: euoponus, oenamypayus. Oonapyoicenue 06eIKo8 npu NOMowu JIP2, JIP4, JIP16,
KauecmeeHHblX (yeemmuwvix) peakyuil. Ilpeepawenus 6e1kos nuwu 8 opeanus- JIP23, JIP30
Mme. Buonoeuueckue ynxyuu 6enkos
Iosmmepsl. benku u moiarcaxapuibl Kak OHOMOIUMEPHI.
[Tmactmaccel. [lonydeHue noJuMepoB peakiuend NoJIMMEPU3AIMU U TTOJTMKOH-
neHcanuu. TepMoIIacTUYHbIe U TEPMOPEaKTUBHBIE IacTMacchl. [IpencraBu- 1

TEIIN 11J1acTMacc.

KHA. UX KrnaccuhuKaims. HOJ'Iy‘{CHI/IC BOJIOKOH. OT,Z[CJILHLIC OpCaACTaBUTCIIN
XUMHUYCCKHUX BOJIOKOH.




Jlabopamopnoe 3anamue N 11. CBoiicTBa OeJika.

IpakTuueckoe 3ansitue Ne 4. Pelrtenue okcrepuMeHTAJIBHBIX 3aaY
Ha UIeHTUPUKAIINI OPraHuIeCKIX COeqMHEeHMH.

Copaepxxanue yueOHOro MaTepuaJa:
3aKOHbBI U TEOPUU XUMHUH. XUMHUECKHUE peaKklnu, X Kiaccuukaius u ycio-
BUS [TPOTEKAHUA. XUMUS B )KU3HU OOILIECTBA.

1101, 1102, I1.03,
CamocrosiTesibHast padoTa 11.04, 105, 1106,
ITonroroBka nJOKIa0B U MPE3ECHTALUM: J101-03,
1.YrineBozpsl. Bo3zaeiicTBre Ha )KHBOW OpraHU3M U Ha OOMEHHBIE MTPOIIECCHI MO1,
YJeJIoBeKa. JIP2, JIP4, JIP16,
2.Kpaxman. CoiictBa. [Ipumenenue. JIP23, JIP30
3. Henmnronosa. CporictBa. [Ipumenenue.
4.Anunun. Ucropus otkpeitus. [Ipumenenue.
5.benku. BausiHue Ha 0OMEHHBIE MTPOLIECCHI YETOBEKA.
6.Pa3BuTHE XMMHUYECKON HAYKH.

Pa3zgen 3. XuMus u ;Ku3HL

Tema 3.1 Hayunsie|Coaep:xanue yueGHOro MaTepuasia

MeToAbl no3HaHus B|HaydHble MeTOAbI O3HAHMA B XMMMH. VICTOUHUKH XuMHUYecKoi MHpopMma-

xumun. Xumus u|uud. [Houck nHdopmanmu no Ha3BaHUAM, WICHTUPHUKATOPAM, CTPYKTYPHBIM 1101 T102. T1.03

310poBbe. Xumus B|popmynam. MozaenupoBaHHe XUMHMUYECKHX IPOLECCOB U SBICHHUM, XUMHUUe- H.Oéi, HOS,, H06:

MOBCEIHEBHOM JKM3-|CKMM aHAIM3 M CHUHTE3 KaK METObl HAyYHOT'O MMO3HAHUSI. J101-03,

HH. Xumusi U 310poBbe. JlekapcTBa, (hepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHE- MO1
panbHbIe BO/IbI. [IpoGiieMsl, CBS3aHHBIE ¢ MPUMEHEHHEM JICKapCTBEHHBIX Ipe- P2, JIP4 ’JIPl 6
naparoB. BpenHble NpUBBIUKM U (DAKTOPBI, pa3pylIaOLIUe 370pOBbe (Kype- HE’ZS ﬁP30 ’

)

HUE, YIIOTpeOlIeHne aaKoroisi, HapkoManus). Paninonansnoe nutanue. [lumie-
BbIe 100aBKH. OCHOBBI ITHUIIEBOM XUMHH.

XuMmus B NOBCeIHEBHOM »u3HU. Moroue u unctamue cpeacrsa. Cpencraa
O0pBOBI C OBITOBHIMH HACEKOMBIMH: PEMEUICHTHI, MHCEKTUIUABL. CpeacTra
JUYHOW TUTHEHBI U KocMeTUKH. [IpaBmna Ge3omacHoi pabOThl ¢ €IKUMH, TO-
PIOYMMH ¥ TOKCUYHBIMU BEIIECTBAMU, CPECTBAMHU OBITOBON XHMUHU.




Tema 3.2 Xumus u
ceJILCKOoe X0351i-
CTBO. X¥MMHUA U

Conep:kanue y4yeOHOro MaTepuaa
Xumus u ceJibCKOe X03sicTB0. MHUHEpAIBbHBIE U OPTaHUYCCKUE YI0OpEHUSI.
CpenctBa 3alUThl pACTCHUM.

JHepreTuKa. Xumus 1 3HepreTuka. [[pupoaHbeie HICTOYHUKH yIiIeBOLOPOAOB. IIpupoansbiii
HedrenpoaykTsl. |1 NONYTHBIH HEPTIHOM rasbl, UX COCTaB U Mcioyib3oBaHue. CocTaB HEPTHU U
XHMHUS ¥ IKOJIOTHS €€ IIepepadoTKa. 1
Hedrenpoaykrsl. OkTanoBoe unciio 6eH3nHa. OXpaHa OKpYKaloIel cpeabl
npu HedrenepepabOTKe W TPAHCHOPTHPOBKE HE(PTENPOAYKTOB. AJbTEpHa-
TUBHBIE UICTOUHUKHU SHEPIHH.
XUMHYECKOE 3arpsi3HEHNE OKpYXKarollel cpenbl U ero nociueactsus. OxpaHa
rusipocdepsl, No4YBbI, aTMochepsl, Gopsl U PayHbl OT XUMUYECKOTO 3arpss-
HEHUS.
Ilpomesrrcymounaa ammecmayun (Oughhepenyuposannsiit 3auem)
Hroro 3a BTOpOIt cemecTp: 69
MaxkcumainbHasi: 69
Oos3atenbHas: 46 (B 1. 4. jekiuu - 30, rp. 3aHATHsA - 4, 1a0. 3aHsITHs - 12)
CamocrosiTenpHas padora: 23
Bcero mo yueOHOH qUCHMILINHE: 117




3. YCJIOBUA PEAJIN3AIIMA PABOYEN IMPOI'PAMMBI YYEBHOM JTACIUILIAHBI

3.1 TpeGoBaHNsi K MUHUMAJIbHOMY MATePHAJIBbHO-TEXHHYECKOMY 00ecne4YeHH 0

Jns peanuzanmuy yueOHON AUCHUIUTMHBI UCTIONB3YeTCs ydeOHas ayAuTOpHs AJs IpoBe-
JICHUS 3aHATUH BCEX BUIOB, MPEIYyCMOTPEHHBIX 00pa3oBaTENbHON NPOTpaMMOi - KaGMHeT
Ne2416, r. H. HoBropon, yi. Ukanona, 1.5a

Oo6opynoBanue: CTon nuchMeHHBIN Ji/yautens (xum) - lmr., cryn 1SOblack - 1 mr;
Crton y4eH.J1abop. XMMUYECKUN ¢ BbIIB/OIOKOM -15mT., CTyn ydyeHWdeckwid 22 mT., JOCKa
aymuropekas A -349 -1 mt; xonexuust "Uyryn u cranp" -15 mT; koyutekuus "AnroMuHAR" -
14 mt; komnekuus "Bomokna" - 15 mt; komtekius "Metamibl" -15 mT; komneknus "MuHepa-
abl 1 ropHble oponsl” (20 Bua) -15 mr; koyutekuus "MunepanbHble ynoOpenus" - 1 mr;
kotekiusa "HedpTs M BaxkHeHmme mpoayKThl ee mepepaboTku'(xuMm) -13 mT; KOJJICKIHS
"Inactmaccer” -15 mt; komwiekuusa "Tomnmueo" -14 T, komnekuus "kama tBepaoctu" -15
mT; TopTpeThl XUMHUKOB (101mT) - 1 T, SKpaH JI/TMHAMHYECKUX mocoOuit -1 mr; mKkad BbI-
TSOKHOM IEMOHCTPAIIMOHHBINA HATIOJBHBINA 0e3 ciuBa (Xxum) -1 mmiT;

TexHuuyeckue cpefcTBa 00yUeHHsI: MPOSKTOP MEPEHOCHOM, SKpaH MePEHOCHOM.
Y4eOHO-HarIAHbIE TIOCOOHS - KOMILJIEKT IJIaKaTOB.

JladopaTopus «Xumus» Ne2415, r. H. Hosropon, yn. Ukanosa, a.5a

O6opynoBanue: cToa ydyeHudeckuii-10 mr., cTyn yyeHudeckuit- 12 mr., mxad uist oJex bl —
lmr., mkad xHwkHBIA — lmr., mkad ¢ monkamu- 1 mT., Beckl HP-200 -1 mT; koyutekuus
«Habop xummueckux sneMeHTOB» -15 mr; Habop «Heopranwka» oOopyn. I/IeMOHCTpanuu
onbITOB (xuM) -1 mT; Habop A/coctaB. OOBEMHBIX MOENeH MOJIeKy (XuM)-1 mIT; moiKa ¢ aBep-
[aMH — 2 IIT; CTOJI IEMOHCTPAIIMOHHBIA XUMHYECKHii-1 mT; cTos mabopaTopHslii (xum) — 1 miT;
CTOJ TaOOPATOPHBIN C SAMMKAMHU U pO3eTKaMu -1 IIT; CTOJ-MOMKa + CyIIMIIKa C KperyienueM -1
IIT; CTYJ JJabOpaTOpHBIA Ha ponmkax - 1 mT; Tabnuna «[leproanyeckas cucTeMa XUMHYECKUX
anemeHTOB MenneneeBan- 1 mt; Tabnumna «PacTBOpUMOCTh coneid, KUCIOT U OCHOBAaHUN B BO-
ne» — 1 mr; Tenexxka (xum) — 1 mr; TymO0a Merammueckasi moakatHas ¢ 3smr. -1 mT; mkad
I/Tocybl U IpUOOPOB (XUM) -2 1IT; mKad J/XpaHeHHs peakTUBOB (XuM)- 1 mt; mkad MeauuH-
ckuii MM 2 -1 mit., Habop nocy/apl U IpUHAIE)KHOCTEN-1 1mT.

3.2 UupopmanuonHoe odecrniedeHne 00y4eHust

Ne | ABTOpBI H 3arnaBue HzparenncTBO Kou-
n/ | cocTaBUTEJH BO
n

OcHoBHas auTeparypa

1. | I'nuaka H.JL OO6mas xumus : yueo- Mocksa : KnoPyc, 2021. — 749 | [ D1eKTpOHHBIH
HOE 1ocodue c. - Pexum nocryna : pecypc]
https://book.ru/book/939867

2. | ApremeHKo Oprannueckast xumust | M.: KaoPyc, 2018. - 528 ¢. — [DnexkTpoHHbII
AN. (s CIIO) yueGHMK pEeXHUM JOCTyna pecypc]
https://www.book.ru/book/924
050
JlonosiHuTEILHAS JIUTEPATYPaA
1. | [Tox obmen XuMud. 3aJauHUK: Mocksa: U3natenscTBo [DnexTpoHHbIN
pemakueit yaeOHoe mocooue s | FOpaiit, 2020. — 238 ¢. — pecypc]
daneesa ['. H. | cpeanero npodeccuo- Pexum nocrymna:

HaJbHOTO 00pa3oBanus | https://urait.ru/bcode/452161



https://book.ru/book/939867
https://www.book.ru/book/924050
https://www.book.ru/book/924050
https://urait.ru/bcode/452161

2. | I'muaka H.JL.

3agauu U ynpaxHEHUsI
o 00MIeH XUMUU:
yaeOHOe mocodune

Mocksa : KnoPyc, 2021. —
240 c. — Pexum gocryna:
https://book.ru/book/938048

[DnexTpoHHbIit
pecypc]

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEFHOHN

TACIHATITAHBI

KOHTpOJIb H OLECHKaA pE3yJIbTaTOB OCBOCHHA y‘IC6HOI71 JUCHUIITIMHBI OCYIICCTBIIACTCA IpE€roaa-

BaTCJIEM B IIPOLECCE IMMPOBEACHUA Pa3JINIHBIX (bOpM 1 BUJOB TCKYILICTO KOHTPOJIA, IMTPAKTUICCKUX

1 1a00PaTOPHBIX 3aHATHUI, a TAKXKE IO Pe3ysIbTaTaM BBIIIOJHEHUS 00Y4arOIIUMUCA UHINBUyallb-

HBIX 3aJIaHUH.

Pe3yabTarTnl 00y4yeHus

Kpurepun onenkn

MeToabl OLIEeHKH

1 2 3
-- yBaXuTeNbHOE OTHomeHue k | HaOmionenue, aHkeru-
UCTOPUU U JIOCTHMIKEHUSIM OTeue- | POBaHUE, TCCTHPOBA-

JIMYHOCTHBIE:
JI.01 uyBCTBO roprocTu u

YBa)KEHUS K UCTOPUHU U JOCTUXKECHH-
SIM OTE€YECTBEHHON XMMUYECKOU
HAyKH, XUMUYECKH IPAMOTHOE MOBE-
JieHHe B MpodeccroHallbHOI f1es-
TEJIHHOCTHU U B OBITY Mpu oOpalieHur
C XMMUYECKMMH BEIlIECTBAMH, MaTe-
puajzamMmu ¥ IpoleccaMu;

JI.02 roToBHOCTH K MPOJI0JI-
KEHHUIO0 00pa30BaHUs Y TTOBBIIICHUS
KBanMUKaIMK B U30paHHOM Mpo-
(beccruoHaIbHON JeSTeNbHOCTH U
O00BEKTUBHOE OCO3HAHHE POIU XU-
MUYECKHX KOMIIETEHIINI B 3TOM;

JI.03 ymeHue ucnoiab30BaTh
JOCTHKEHHS] COBPEMEHHOU XUMUYe-
CKOM HAayYKW U XUMUYECKUX TEXHOJIO-
TUH JJIS TIOBBIIIICHUS] COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO PA3BUTHS B BBI-
OpanHOIi TpodeccnoHaNBHOM Nes-
TEIbHOCTH;

CTBEHHOM XMMHMYECKOM HAYKH;
(bu3nYecKn rpaMOTHOE TIOBEJICHHE
B NPO(eCCHOHAIBHOMN AESITEIbHO-
CTH W OBITy TpU OOpamieHuu ¢
npubopamMu U yCTpOUCTBaMH;

- YMEHHE MHCIOJIb30BaTh JOCTHU-
YKEHHSI COBPEMEHHON XUMUYECKOMN
HayKH ¥ XUMHYECKUX TEXHOJIOTUI
JUI1  TIOBBILIEHHUSI COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO pPa3BUTHS B
BbIOpAaHHOW  MpodeccHoHaTbHON
NeSITeNIbHOCTH;

- YMEHHUE CaMOCTOSITEIHHO JOObI-
BaTh HOBBIE 115 ce0sl XMMUYECKHE
3HAHHUSA, UCTIOJIb3Ysl Ul 9TOTO J0-
CTYNHBIE HMCTOYHUKU HH(POpMa-
11K

- YMEHHUS BbICTpauBaTh KOHCTPYK-
TUBHbIE B3aUMOOTHOILIEHHS B KO-
MaHJie MO pELIEHUI0 O0IuX 3a-

Aad;
- YMEHME YNpaBIATh CBOEU IIO-
3HABATEJIbHOM  JI€ATENbHOCTBIO,

MPOBOJNTH CAMOOIIEHKY YpPOBHS
COOCTBEHHOTO HMHTEIUIEKTYaIbHO-
T'O Pa3BUTHS;

- TOTOBHOCTH K TIPOJODKEHUIO
00pa3oBaHMs W TMOBBIINICHUIO KBa-
mupukanuy B U30paHHOW mMpo-
(dheccroHaTBHON JEATETBHOCTH H
00BEKTUBHOE

OCO3HAHUC POJIK

HHUC, SKCIICpTHAd OLCH-
Ka



https://book.ru/book/938048

XUMHNYCCKUX KOMHGTGHHHﬁ B

9TOM;

MeTanpeaMeTHbIe:
M.01 ucnosb30BaHUE pa3-

JUYHBIX BUJIOB TIO3HABATEIHLHOM s
TEJIbHOCTU U OCHOBHBIX MHTEIUICKTY-
QJIbHBIX ONepalui (IIOCTaHOBKH 3a-
nayu, GopMyITUpOBaHHS THIIOTE3,
aHaJM3a ¥ CHHTE3a, CPAaBHEHMUS,
0000I1IeHHs, CHCTEMATH3AllH, BbI-
SIBJIGHUSI TPUYUHHO-CJIEICTBEHHBIX
CBsI3€i, TOKMCKa aHaJIoroB, (hopMyIuH
pOBaHMsI BBIBOJOB) JJIsl PELLICHUS 10
CTaBJICHHOM 3aJ1a4M, IPUMEHEHHE
OCHOBHBIX METOJIOB TIO3HAHUS
(HaOnroeHMsl, HAyYHOT'O KCIIEpH-
MEHTA) JUIsl U3YYCHUS Pa3ITMIHBIX
CTOPOH XMMHYECKUX OOBEKTOB U
MIPOLIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOIMMOCTDb CTAIIKUBATHCS B
npodeccuoHalbHOU chepe;

UYerkast opraHusanusi yCTHOIO OT-
BETA.

YMeHue ananuzupoBaTh ydeOHBIE
3aJJaHus, BBIOMPATh ONTUMAJbHBIHI
CIOCO0 BBIMOJIHEHHS TpaKTHYe-
CKHUX 3aJIaHUIl.

HayuHas KOppeKTHOCTb (TOYHOCTH
B UCIOJIb30BAHUU TEOPETUYECKOTO
MaTepuaia).

Teopernueckue MonoXeHUss MOJ-
KPETUISAIOTCS TIPAKTHIECKUMH yMe-
HUSIMU IPH BBINIOJIHEHUH 33 JaHUH.
YMeHne HaxoAWTh MPUYUHHO-
CJICZICTBEHHBIE CBSI3H.
CriocoOHOCTh YETKO OTBEYaTh Ha
IIOCTaBJICHHBIE BOIPOCHI.

MonuTOopHUHT pocta
CaMOCTOSTENIbHOCTH U
HABBIKOB  TOJy4YEHUS
HOBOTO 3HAHUS Kax-
JIbIM 00Y4arOIIUMCHA.

Y CTHBIN ¥ MMCHhMEHHBIN
OTIPOC, OIICHKA BBIMOJ-
HEHUS MPAKTHYECCKUX U
nabopaTtopHeIX  paboT,
3amanuii s gudde-
PEHIIUPOBAHHOTO 3aue-
Ta.

npeaMeTHbIe:
I1.01

MPEJCTABICHUNA O MECT€ XUMHUU B

c(hOpMUPOBAHHOCTh

COBPEMEHHOM HAay4YHOW KapTUHE
MHpa; INOHUMAaHUEC POJIM XUMHUH B

Kpyrosopa
rPaMOTHOCTH

(dhopMUpoBaHUH u
(GYHKIIMOHATILHOM
YeJIoBeKa ISl PElIeHUsl MpaKTH4e-
CKHX 3aJ1a4;

I1.02 BnageHHME OCHOBOIIO-
JIaraloUMA XUMHYECKUMH TIOHS-
TUSIMH, TEOPUSMH, 3aKOHAMU U 3a-
KOHOMEPHOCTSIMU; YBEpPEHHOE
MTOJIb30BAHHE XUMHUYECKON TEPMH-
HOJOTHEH ¥ CHMBOJIHKOIAL,

I1.03 BnageHNE OCHOBHBIMHU
METOAaMH HAyYHOTO TIO3HAHUA,
WCIOJIb3YEMBIMHA B XMMHH: HAOIIO-
JIEHUEM, OMUCAHUEM, U3MEPEHUEM,
AKCIIEPUMEHTOM; yMeHue oOpabda-
TBIBaTh, OOBSCHATH PE3YJIHTATHI
MPOBEACHHBIX OIBITOB W JIENaTh
BBIBOJBI; TOTOBHOCTH H CHOCOO-

HOCTb NPUMCHATH MCETOJbI IO3HA-

- c(hopMHPOBAHHOCTH TPEICTABIIE
HUM 0 MECTE XMMHH B COBPEMCHHOI
Hay4YHOW KAapTHHE MHpA; NOHUMA
HUE POJU XUMHH B (hOpMHUpOBaHM]
Kpyrosopa (yHKIMOHATIBHO]
I'PaMOTHOCTH 4YeJloBeKa I pelle
HUS MPAaKTHUECKUX 3ajay;

u

- BJIAJICHUE OCHOBOIIOJIAraloUINM]
XUMHUYECKUMHU MOHSTUSIMH, TEOpH
SIMHM, 3aKOHAMHM ¥ 3aKOHOMEPHOCTS]
MH; YBEPEHHOE IOJIb30BAHUE XUMHY|
YECKOW TEPMHUHOJIOTHEN M CHMBO
JIMKOI;

- BIQJICHUE OCHOBHBIMH METOAAM]
HAay4yHOTO IIO3HAHUS, HCIOJIb3YeE
MBIMH B XHMMHHU: HaOIOJCHUEM
ONMMCAaHUEM, HU3MEPEHHUEM, DJKCIIE
PUMEHTOM; yMeHue o0padaThIBaTh
OOBSACHATH pPE3YyJbTaThl IPOBE/CH|
HBIX OMBITOB U JIENIaTh BBIBOJBI; T'0
TOBHOCTb M CIIOCOOHOCTH MPUME
HATH METOABI MTO3HAHUS IIPU PELIE

HHUHU MTPAKTUYCCKUX 3a/1a4,

- copmupoBaHHOCTH yMEHHUS [1a

OI_IGHKB. pPE3yJIbTaTOB
YCTHBIX W IMUCBbMCHHBIX
OTBCTOB, TECTUPOBA-
HUA, BBITTOJIHCHUA

NPaKTUYECKUX M Jalo-
paTopHBIX paboT, 3aja-
HuMl s quddepeHim-
POBaHHOTO 3a4eTa.




HUS TIPU PEIICHUU MPAKTUYSCKHX
3anad;

I1.04 copmMHupPOBaHHOCTH
YMEHHS JaBaTh KOJIHMYECTBECHHBIC
OLICHKM M TPOU3BOAUTH PACUETHI
0 XUMHUYECKHUM (opmynam u
YpaBHEHUSM;

I1.05 BnaneHue npaBuiIamMu
TEXHUKU O€30MacHOCTH TIPH WC-
MOJIb30BAHUM ~ XUMHUYECKHX  Be-
IECTB;

I1.06 cdopmupoBaHHOCTH
COOCTBEHHOM MO3UIMH IO OTHO-
HICHUIO K XUMHUYECKOW uHpopma-
1Y, MOJTy4aeMOH M3 pPa3HBIX HC-
TOYHHUKOB.

BaTh  KOJHMYECTBEHHBIE  OLCHKI
U TPOU3BOJUTH PACUETHI MO XHUMH
4eckuM (opMysiaM U ypaBHEHUSM;
- BIIQJICHWE TIPAaBWIAMH TEXHHY|
K1 0€30I1aCHOCTH NP HCIOJIb30BY
HUU XUMHUYECKUX BEILECTB;

- cOpMHUPOBAHHOCTh COOCTBEH
HOW MO3MLMU [0 OTHOLICHUIO K XU
MHUYECKON HMH(OpPMAaLUH, MOIydae
MOH U3 pa3HbIX UICTOYHUKOB.

Hepeqeﬂb JUYHOCTHBIX Pe3yJbTaTOB, 0CBAMBACMbIX B PAaMKaX NporpaMMbl BOCIIMTAHUA .

JIP.2 mposBISIONIMNA aKTHUB-
HYI0 TPaXIAaHCKYI IO3UIHIO, Jie-
MOHCTPUPYIOUINI NPUBEPKEHHOCTD
IPUHLUIIAM YECTHOCTH, MOPSI0YHO-
CTH, OTKPBITOCTH, 3KOHOMUYECKH
AKTUBHBIM M y4YaCTBYIOIIMA B CTY-
JIEHYECKOM U TEPPUTOPHAIBLHOM ca-
MOYIIpaBJIEHUH, B TOM 4YHCIIE Ha
YCIIOBUSIX JOOPOBOJIBUECTBA, IPO-
JYKTUBHO B3aUMOJECHCTBYIOIIMNA U
Y4acTBYIOUIMI B AESITEIBHOCTH 00-
LIECTBEHHBIX OpraHU3alui;

- CTYICHT IpPOSBISET aKTUBHYIO
IPaX/JIaHCKYI0 TO3MIMI0, Je-
MOHCTPUPYIOIINI  IPUBEPKEH-
HOCTb MPHUHLMIIAM YECTHOCTH,
MOPSAIOYHOCTH, OTKPBITOCTH,
DKOHOMHYECKH  aKTHBHBIH U
YYacCTBYIOUIMI B CTYIEHYECKOM
U TEpPpUTOPUAIBHOM  CaMo-
yIOpaBlIeHUH, B TOM YHCJIE Ha
YCIIOBUSAX 00pOBOJIbYECTBA,
IIPOAYKTUBHO B3aUMOJIEHCTBYET
U Yy4YacTBYeT B JESTEIbHOCTH
00I11eCTBEHHBIX OpraHU3alui;

JIP.4 nposBIAIONINI U JEMOH-
CTPUPYIOILUN YBaXECHHE K JIIOAAM
TPYZAa, OCO3HAIOUIMH IIEHHOCTh CO0-
CTBEHHOTO TpyJAa; CTPEMSIIMICA K
(hopMHUPOBaHHIO B CETEBOM cpee
JUYHOCTHO U MPO(ecCHOHAITBHOTO
KOHCTPYKTUBHOTO «I[U(POBOTO clie-
na;

- oOyuaromuiicss TOpPOSBIAET U
IEMOHCTPUPYET YBaXX€HHE K
JOASM TPYAa, OCO3HAeT IIeH-
HOCTb  COOCTBEHHOTO  Tpy.a;
cTpeMHTCs K (POPMHUPOBAHUIO B
CETEeBOM CpeAe JMYHOCTHO U
npo¢eCCHOHATBHOIO KOHCTPYK-
TUBHOTO «ITU(PPOBOTO CIIemIa;

JIP.16 npuobpereHue o00y-
YAOIUMUCS COIUAIIHO 3HAYUMBIX
3HAHUI O MpaBUJIaX BEIACHUS DKOJIO-
THYECKOro 00pasa KHM3HH, 0 HOpMax
U TPaaULUAX TPYAOBOW JIE€ATEIBHO-
CTH YeJIOBEKa, O HOPMax M TPaJIHIIU-
AX IMOBCACHUA YCJIOBCKAa B MHOI'OHA-
IIUOHAIBHOM, MHOTOKYJIETYPHOM
00IIIECTBE;

- oOyuaromuiics mnpuoOperaer
COLIMAJIBHO 3HAYMMBbIe 3HAHHS O
MpaBWJIax BEICHHS HKOJIOTHYE-
CKOro o0pasa >KHU3HH, 0 HOpMax
U TpagulusX TPYAOBON ndesi-
TEIBHOCTU 4YEJIOBEKA, O HOpPMax
U TPagulUsIX MOBEAEHHUS 4YeJo-
BEKa B MHOTOHAIlMOHAJIHHOM,
MHOTOKYJIBTYPHOM OOILIECTBE;

HaOmronenune




JIP.23 mnonydenue oOyuaro-

IMMAMHUCA BO3MOXKHOCTH  CaMOpac-
KpBITHA W CaMopceain3anud JIMYHO-

CTH;

- O0y4JaroOIIHICS peain3yeT BO3-
MOXKHOCTh CaMOPAaCKpBITUSL H
camopeatu3aiuy JUIHOCTH;

JIP.30 OCYIIECTBIISIOIIUMA
MOMCK ¥ WCIIOJIb30BaHKe HH(pOopMa-
U, HeoOxoauMmon st 3 heKTuB-
HOTO BBIMIOJHEHHS Pa3IMYHBIX 3a-
nad, Mpo(EeCcCHOHAILHOTO W JIN4-
HOCTHOTO Pa3BUTHSL.

- OCYIICCTBIIIET TIOMCK W HC-
M0JIb30BaHKE HWH(OpPMAIMH, He-
obxoaumoit st 3P(HEKTUBHOTO
BBHITIOJTHEHUS PA3IMYHBIX 3aj1ad,
npoecCHOHALHOTO W JINY-

HOCTHOT'O pa3BUTHUA.




