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Pabouas nmporpamma o61eo6pazoBarenbHoi nucuumuinabl YIIB. 01 Xumus pazpaborana Ha OCHOBE:

1) @denepanbHOTO  TOCYIApCTBEHHOTO  00pa3oBaTENbHOIO  CTaHAapTa  CpegHero  oOIIero
o0pa3oBaHMs, YTBEP)KJIESHHOTO MpUKa3oM MwuHHCTepcTBa 0oOpazoBanus U Hayku P ot 17 mas 2012
Ne413;

2) ®depnepanbHOW 00pa3oBaTENbHONW MMPOrPaMMbI CpeqHEero oOuiero oOpa3oBaHMs, YTBEP)KIESHHOTO
npukazom Munnpocsemienus Poccun ot 18.05.2023 No371;

3) denepanbHOr0 TroCyAapCTBEHHOTO 00pA30BaTENBHOIO CTAaHJAPTa CPEJHEro MNpOQecCHOHANIBHOIO
obpazoBanust no mpodeccun 43.01.09 Iloap, xKoHIUTEp, YTBEPXKIEHHOTO MpHUKa3oM MUHHCTEpCTBa
obOpazoBanus 1 Hayku PD ot 09 nexabps 2016r. Nel569;

4) IlpumepHO¥ nporpamMmbl 00111€00pa30BaTENbHON TUCHUIUIMHBI «XUMHUSI», peKkoMeH1oBaHHOU PI'BOY
JI1O UPTIO.

5) Paboueii nporpammsl Bocrintanus mo npogeccun 43.01.09 [Tosap, konautep

PaGouas mporpamma paccMoTpeHa Ha 3acemanuu nukioBod komuccuun EHIL ot «29» aBrycra 2024r.,
nporokost Nel
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1. TlosicHuTebHAA 3aMUCKA

1.1. OO01mmas xapakTepucThKa 0011e00pa3oBaTeIbHON JUCIIUTUIHHBI:

[IporpaMMa mo XMMUU Ha ypOBHE cpenHero oOmiero oOpa3oBaHHMs pa3paboTaHa Ha OCHOBE
TpeOOBaHUN K pe3ylbTaraM OCBOCHHUS OCHOBHOW 0Opa3oBaTENbHON MPOrpaMMbl CPEIHETO OOIIero
obpazoBanus, npeacrasieHHbx B DI'OC COO.

XuMHs Ha ypOBHE YriayOJEHHOTO M3YYEHHUS 3aHMMAeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
HayyHOro oOpa3oBaHus. V3yueHue IUCHUIUIMHBI, MPU3BAHO 00ECNeYuTh OOIIe00pa30BaATEIbHYI0 H
OOMICKYNBTYPHYIO MOATOTOBKY B OpPTaHU3aNMsIX MPOGECCHOHATHHOIO 00pa3oBaHMsl, B KOTOPBIX XUMHUS
SIBJIICTCSL OJTHOM U3 MPUOPUTETHBIX TUCIUTUINH.

[IporpaMMa 10 XMMHHU MpEIIOJIaraeT IOCIEI0BATeIbHOS HM3y4eHHE Y4YeOHOro MmaTepuana ¢
Y4€TOM JIOTUKH MOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBS3CH.

XuMUs Ha ypOBHE YIIIYOJIGHHOTO W3YYEHHUs BKIIIOYAET YIIIyOJIeHHBIE KypChl - «OpraHudeckas
xumusi» U «O0m1ast u HeopraHudeckas xumusi». [Ipu onpeneneHny MoaX0A0B K OTOOPY U CTPYKTYPHOM
OpraHu3allK COACPKAHUS 3TUX KypCOB B IIporpamMme Mo XMMUU 32 OCHOBY MpUHSATHI nosioxeHuss GI'OC
COO o paznuuusax 6a30BOro U yriyoJIeHHOTO YPOBHEH M3yUCeHUsI UCITUTLIHHBI.

OcHoBy conepxaHusi KypcoB «Opranudeckas xumus» U «OOImas ¥ HEOpraHUYEeCKask XUMUSDY
COCTaBJISIET COBOKYITHOCTD MPEAMETHBIX 3HAHUM U YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO HU3yUEHUS
JTUCHUIUIMHBL. DTa CUCTEMa 3HAHHI MOJTydaeT ONpeIesieHHOE TEOPETUUECKOE JOMOTHEHNE, TTO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYILECTBEHHO Oonbminii 00beM (akToiorudyeckoro marepuana. Ha yrimybrmeHHOM
YPOBHE U3YYCHUS TUCIUILIMHEI 00ecIieueHa BO3MOKHOCTD 3HAUUTEIIFHOTO YBEITMYCHHSI 00beMa 3HAHUN O
XUMHUYECKUX DJEMEHTaX M CBOICTBaX HMX COCOUHEHU Ha OCHOBE pACIIMpPEHHs W YIIIyOlleHus
MPEACTABJICHUI O CTPOCHHUH BEIIECTBA, XUMUUECKOW CBSI3U U 3aKOHOMEPHOCTSIX MTPOTEKAHUS PEAKIIUH.

W3ydyenue mnepuoanueckoro 3akoHa U llepuoauyeckoil CHUCTEMBbl XHMHUYECKHUX DSJIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBO-MEXaHUYECKHX MPEICTABICHUSX O CTPOCHUH aToMa.

XuMu4eckasi CBA3b OOBSACHSAETCS C TOUKH 3pPEHHS DHEPreTMUECKUX U3MEHEHUU TIpu ee
o0pa3oBaHWM M Pa3pyIICHUH, a TAKXKE C TOYKU 3PCHHUS MEXaHW3MOB e€e¢ 00pazoBaHus. V3ydueHHE THUIIOB
peakuuii gomonHseTcss (OPMUPOBAHHMEM MPEJCTABICHUN 00 SIEKTPOXMMUYECKUX TMpoleccax Hu
AJIEKTPOJIN3€E PACILJIaBOB U PACTBOPOB BEILIECTB.

B nnane ¢opmupoBaHUS OCHOB HAay4YHOTO MHUPOBO33PEHUS, OCBOCHHS OOIIEHAYyUYHBIX METO/OB
MO3HAHMS M ONBITA MPAKTUUECKOTO MPUMEHEHHS HAYYHBIX 3HAHUM M3yUYEeHHUE JNUCIHUIUIMHBI «XHUMUS» HA
yriyOJI€HHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C YUYEOHBIMH JAUCHUTUTHHAMH.

[To Bcem mo3umusiM B MpoOTrpaMMe MO XUMHH TMPEeAyCMOTpPEHa MPEEMCTBEHHOCTh C OOYYEHHEM
XHUMHH Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHMUs.

Ilenn u 3amaun W3y4deHUs AUCIUIUIMHBI MOCTABJICHBI C YYE€TOM COBPEMEHHBIX MPHOPUTETOB B
CHUCTEME CpeJHEro 00IIero oopa3oBaHus, COAEPKATEIbHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3YIIbTaTOB
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl CpeAHEro oO0Iero oOpa3oBaHUsl (JTMYHOCTHBIX,
METamnpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4YeTOM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHBIX
NeNCTBUI 00y4aromerocs o OCBOSHUIO COAEPKaHUS JUCIUILIIUHBI.

1.2. Uenu u 3amayn u3y4eHus 001eo0pa3oBaTeIbHON TUCIUTITHHBI

[Ipu wu3ydeHMH y4yeOHOTO MAUCIUIUIMHBI «XUMHS» Ha yriayOJeHHOM YypOBHE, 3ajauyeit
MIEPBOCTENEHHOW 3HAUMMOCTH SABIIAETCS (POPMUPOBAHHE OCHOB HAYKH XMMHH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTUIECKOM JCSITEIIBHOCTH Y€JI0OBEKa U OJHOTO U3 KOMIOHEHTOB MUPOBOU KYJIBTYPHI.
Pemenne 1ol 3amaun Ha YrayOJIeHHOM YPOBHE W3YYEHHS IUCHUILUIMHBI MPEANOJaracT pearnu3aluio
TaKMX IeJIed, Kak: (popMHpoBaHUE NPEACTaBICHUI:

- 0 MarepuaJbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTAX W MO3HABAEMOCTU SBJICHHUI HPUPOABI, O
MeCTe XMMHUH B CHCTEME €CTECTBEHHBIX HAYK M €€ BEIYIIEeH POJIH B 0OCCIICYCHHH YCTONIMBOTO Pa3BUTHS
YelIOBEYeCTBA: B PEIICHHH MPOOJIeM JKOJOTHYECKOW, HYHEPreTHUeCKON M TMHINEBON 0e30MacHOCTH, B
Pa3BUTHUU MEIUIIMHBI, CO3IaHMM HOBBIX MaTEPHAJIOB, HOBBIX HCTOYHHKOB JHEPTUHU, B 00OECICUECHUU
paIMoOHaTIBFHOTO TPUPOIOTIONH30BaHMS, B (POPMHUPOBAHIHN MUPOBO33PEHUS U OOIIEH KYIbTYphl YEIOBEKa,
a TaK»Ke IKOJIOTHIECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/JI0POBBIO U MPUPOJIHOM Cpelie;

- OCBOGHHUE CHCTEMbl 3HaHUH, JIekKAIIMX B OCHOBE XMMUYECKOW COCTABIISIIOLIEH €CTECTBEHHO-
Hay9HOW KapTUHBI MHUpA: (PYHIAMEHTAJIbHBIX TOHATHA, 3aKOHOB WM TEOPUM XUMHU COBPEMEHHBIX
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IPEJCTaBICHUH O CTPOEGHUHM BEILECTBA HA pa3HbIX YPOBHAX - AaTOMHOM, HOHHO-MOJEKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUSI XUMUYECKUX
peakiMii, 0 XUMHYECKOM pPaBHOBECHM, PAacTBOpaX M IUCIEPCHBIX cUcTeMaX, 00 OOIIMX Hay4HBIX
IIPUHLIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

- (GopMHpOBaHHE Yy OOYYaIOLIMXCS OCO3HAHHOIO IOHUMAaHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMAYECKUX 3HAaHUH s OOBSCHEHUS KIIOYEBBIX HUACH M Mpo0JieM COBPEMEHHOM XHMHH, IS
OOBSICHEHUS! M INPOTHO3UPOBAHUS SIBJICHUH, MMEIOIIMX E€CTECTBEHHO-HAYUHYIO NPUPOAY; IPAMOTHOIO
pemieHust MpoOJieM, CBS3aHHBIX C XUMHEHW, NPOTHO3MPOBAHMSA, AaHAJIM3a M OIECHKU C TO3MLUH
HKOJIOTUYECKOM 0€30IaCHOCTH IOCIEACTBUN OBITOBOM M IMPOU3BOACTBEHHOHN IEATENbHOCTH 4YEJIOBEKA,
CBSI3aHHON C XMMHYECKHM MTPOU3BOICTBOM, HCIIOJIb30BAaHUEM U MEPepabOTKON BEIIECTB;

- yri1yOJeHue NpeCTaBIeHUuH 0 HayuyHbIX METOAAX MO3HaHMsI, HEOOXOUMBIX AJIsl IPHOOpETeHUs
YMEHUH OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBSICHEHUS XUMHUECKUX SIBICHUH, UMEIOIIUX MECTO B
IPUPOJIE, B IPAKTUYECKOM NEATEIbHOCTH U IOBCEAHEBHOM KU3HHU.

B mnnane peanuzanyu MepBOOYEPEIHBIX BOCHHUTATENBHBIX W Pa3BUBAOIMX (DYHKIHMHA MpH
M3YyYEHUH TUCLUIUIMHBI «XHUMUSA» HA YIIyOJI€HHOM ypOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT TaKue
LIEJIM U 33J1a41, KaK:

- BOCIHUTaHHE YOEXIECHHOCTH B IIO3HABAEMOCTH SIBIIEHUI MPHUPOIbI, YBaXKEHUS K IPOLECCY
TBOpUECTBA B OOJACTH TEOPETUYECKUX M MPUKIAAHBIX MCCIENOBAaHUN B XUMHH, (hopMHpoBaHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

- pa3BUTHE MOTHBAIlMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTaHMIO HA OCHOBE YCBOEGHHUS OOII€YEIOBEYECKUX [IEHHOCTEH;

- pa3BUTHE IIO3HABATEJIbHBIX HHTEPECOB, HMHTEUIEKTYAJIbHBIX W TBOPYECKUX CIIOCOOHOCTEN
o0yyaromuxcs, GOpMUPOBAHNE Y HUX CO3HATEIBHOIO OTHOIIEHUS K CAMOOOPA30BaHUIO U HEIIPEPHIBHOMY
o0pa3oBaHMIO KaK YCJIIOBHUIO YCHCIIHOH TpPOQECCHOHANBHOW W OOMICCTBCHHOW JCSATCILHOCTH,
OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 370POBBIO U MOTPEOHOCTH B 3J0POBOM 00pase KU3HHU;

- (hopMupoBaHE YMEHUI M HABBIKOB Pa3yMHOTO MTPHUPOIOIIOIB30BAHMS, PA3BUTHE YKOJIOTHYECKON
KYJIBTYpBbl, IPUOOPETEHHE OIbITA OOIECTBEHHO-TI0JIE3HOM 3KOJIOTHYECKOH JesITeTbHOCTH.

1.3. MecTto 001eo0pa3oBaTenbHON JUCHUIUIMHBI B CTPYKTYp€ OCHOBHOH 00pa3oBaTeiabHOU
IIPOrpaMMBbl

Hucturnnuna «XuMus» SBISETCS YacTbio 00si3aTenbHON mpeaMeTHon obniactu «EcTecTBeHHBIE
HayKW», BXOJIUT 00IIe0o0pa3oBaTeNbHBIA UK CpeIHEero oOumero ooOpazoBaHMs, pas3ien ydeOHbIe
MIpeIMETHI IO BBIOOPY.

1.4. Cs13p 00111€00pa30BaTENbHON AUCIUILINHBI C JUCIUILTHHAMEU 0011e00pa30BaTeIbHOrO IIUKIIA
1 MEXJIMCUUIUIMHAPHBIMU KypcaMu Mpo¢eCCUOHAIBHOTrO 1IUKIIA

JucuumirHa ~ MMeeT  MEXIUCUMIUIMHApHBIE  CBSI3M € JIPYTMMH  JTUCHMITTIMHAMHU
obmeoopazoBatenbaoro nukia (OYIT 08. dusuka, OYII 05. Teorpadus, OVII 06. dusmueckas
kyneTypa, YIIB 02. buonorus, YIIB 03. Maremaruka.) u obmenpodeccuonanproro mukmna (OIT 01.
OcHOBBI MHKpOOMOJOTHH, (U3HOIOTHM TNHTaHus, caHuTapun u rurueHsl, OIl 02. OcHOBBI
TOBapOBEJCHMS M NPOAOBOJILCTBEHHBIX ToBapoB, OII 08. bezonacHocts xusHepesrensHoctu, OIT 12.
DKOJIOTHYECKHE OCHOBBI TIPUPOJIONOIB30BaHMS) a TaKke ¢ U mnpodeccnoHanbHbiMu MonyisiMu (ITM 01.
[IpuroroBneHre MW MOATOTOBKAa K peaiu3aluu NoiayhaOpukaToB i ONt0J, KyJIMHAPHBIX H3JENUN
pazHooOpazHoro accoprumenta, [IM 02. [lpuroroBnenue, ohopmiieHHE U MOATOTOBKA K peau3aiiu
ropsuux OmioJ, KyJMHApHBIX M3J€IHMH, 3aKycOK pa3zHooOpa3zHoro accoptumenta, IIM  03.
[IpuroTtoBnenue, opopmieHue U MOATOTOBKA K PEaJU3allMU XOJIOAHBIX ONIOJ, KyJIMHApHBIX W3AEIHi,
3aKyCOK pa3zHooOpasHoro accoptumenta, [IM 04. IlpuroroBnenue, opopmieHHE M MOATOTOBKA K
pean3aiuy XOJ0JHBIX U TOPSUMX CIaJAKUX OJIF0JI, 1eCEepTOB, HAIUTKOB Pa3HOOOPA3HOTO aCCOPTUMEHTA,
I[IM 05. TIlpuroroBnenue, o¢popmMieHHE M TOATOTOBKA K pealn3aluu XJeOO0OyTOUHBIX, MYUYHBIX
KOHIUTEPCKUX U3JCTHI pa3HOOOPa3HOro aCCOPTUMEHTA) MPOPECCHOHATHLHOTO ITUKIIA.



2. Conep:xkanue 0011€00pa3oBaTeIbHOM TMCHUILUIHHBI «XUMUSD)

Pa3neal. Oprannyeckass XuMus

Tema 1. TeopeTndeckue 0CHOBbI OPraHNYeCKO XUMHH

[IpeameT u 3HaAYeHHE OPraHUYECKON XHUMHH, MPEACTABICHHE O MHOTO0Opa3Mu OpPraHUYECKUX
COETUHEHUH.

DJEKTPOHHOE CTPOCHHE aToMa YIiIepojia: OCHOBHOE M BO30YXKIEHHOE COCTOSHMS. BaneHTHbIe
BO3MOXXHOCTH aTOMa yriepoja. XMMHUecKas CBSI3b B OpraHMYeCKUX COoelMHEHUsX. Turbl rudpuanzanuu
aTOMHBIX opOuTainei yriepoaa. OnuHapHasi, TBOMHas U TPOHHAs CBA3b.

Teopus crpoenus oprannyeckux coenuHeHuit A. M. bByTiiepoBa u coBpeMeHHbIE MPECTaBICHUS
O CTPYKType MOJEeKyd. 3HaueHHE TEOPUM CTPOCHUSI OPraHWYECKUX COeIUHEHUU. MolekynspHbie U
CTpyKTypHBIE GopMyinbl. CTpyKTypHbIE (QOPMYIBI PA3JIUYHBIX BHJIOB: pa3BEPHYTas, COKpallEHHAs,
CKEJIETHAs

Wzomepust. Bunbl nusomMepun: CTpyKTypHasi, IpOCTPAaHCTBEHHAS.

[IpencraBinenne o KiIacCUPUKANUKA OPraHUYECKHX BemecTB. lloHATHE O (YHKIIMOHATLHOM
rpynne. ['omonorusi. ['omonoruueckue psgsl Cucrematnueckass HOMEHKJIATypa OpraHu4ecKuX
coequHenuil (IUPAC) u tpuBnanbHble Ha3BaHUS OTJEIbHBIX IPEACTaBUTENEH.

OcoOenHoctd M KiaccupUKalUg OPraHUYECKUX peakiuii OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIE
pEeaKIMy B OPraHMYECKON XUMHUHU. DKCIEPUMEHTAIBHBIE METO/IbI U3YUEHUS BEIIECTB U UX ITPEBPAILICHUI:
O3HaKOMJIEHHE C o00pasllaMd OpraHWYecKHUX BEIIeCTB M MaTepuallaMd HAa HX OCHOBE; OIBITHI IO
MIPEBPAIICHUIO OPTraHWYECKUX BEIISCTB IPH HAarpeBaHWM (TUIaBICHUE, OOYIIIMBAaHWE ¥ TOPCHHE);
KOHCTPYHPOBAHUE MOJIeNIel MOJIEKYJI OpraHMYeCKHUX BEIIECTB.

Tema 2. YriieBoaopoabl

Ankanbl. ['oMonoruueckuit psin ankaHoB, oOmas ¢opmyna, HOMEHKIATypa M H30MEpHs.
DJIeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT alIKaHOB, SP>-ruOpUIM3aIs aTOMHBIX OpOuTaneii
yriaepona, d-cBsi3b. Gu3nYecKue CBOWCTBA AIKAHOB.

XUMHYECKUE CBOMCTBA alIKAHOB: PEAKIMU 3aMEIICHUSs, ACTUJIPUPOBAHMS, MUPOJIN3a, KPEKUHTA,
ropenus. Haxoxaenue B nmpupoae CriocoObl MONTy4YeHUs U IPUMEHEHUE allKaHOB/

[Muknoankanel. OOmas ¢opMyia, HOMEHKIarypa u wu3oMmepus. OCOOCHHOCTH CTPOCHUS H
XUMHUYECKHUX CBOMCTB MaJibIX (LIUKJIOMPOMaH, HMKIOOYyTaH) U OOBIYHBIX (LIMKJIOMEHTAaH, [IMKJIOTeKCaH) 11~
KJ10asikaHOB CriocoOBblI MOJIy4€HUs U IPUMEHEHUE [IUKJI0AIKaHOB.

Ankenbl. ['omonmoruyeckuit psja alkeHoB, oOmas (opMmyna, HOMEHKIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJl aJKeHOB, SP>-TubpuIM3alus aTOMHBIX opOuTaneil yriepona, o- u
n-cBsizu. CTPYKTypHas U TeoMeTprueckas (Iiuc-Tpanc-) uzomeprst Gu3nueckrue CBOMCTBA alKeHOB/

XUMHYECKHUE CBOWCTBA: PEAKIUM NPHUCOCTUWHEHHUS, MOJUMEpHU3aluu W OKucieHus. l[IpaBuiio
MapkoBHrKoBa. KauecTBeHHbIE peakuy Ha ABOMHYIO CBS3b.

CnocoOblI nosty4eHus U NpUMEHEHHUE aJIKEHOB.

Anxanuensl. Knaccudukanus ankagueHoB (COMpsbKEHHBIE, H30IUPOBAHHBIE, KYMYIHUPOBAHHBIE).
OC0OEHHOCTH DJIEKTPOHHOTO CTPOCHHUS M XMMHUUYECKHX CBOMCTB COMPSHKEHHBIX IUEHOB, 1,2- u 1,4-
npucoeauHenue. l[lonumepusanus conpsHkEHHBIX AueHOB. CrocoObl MONy4YeHHUS U TMPUMEHEHHE
aJIKa/INE€HOB.

Ankunbl ['omornormdeckuii psii ankuHOB, oOmias Qopmyna, HOMEHKIATypa W HM30MEpHsl.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alIKUHOB, SP-THOpUAN3AINs aTOMHBIX OpOuTanien
yraeponaa. @u3ndeckue CBOWCTBA AIKHHOB/

XUMHYECKUE CBOMCTBA: PEAKIUU MPUCOCIUHEHHMS, TUMEPU3AIUU U TPUMEPHU3AINH, OKUCICHUS.
KucnorHele cBoilcTBa aJKMHOB, UMEIOIIMX KOHIEBYIO TPOMHYIO CBsI3b KauecTBEHHbIE pEaKIMU Ha
TPOMHYIO CBS3b.

CriocoObI Moy4eHus U TPUMEHEHNE aJIKHOB.

Apomarudeckue yrieBoaopoabl (apeHbl) ['omonornyeckuil psg apeHoB, odmas Qopmyna,
HOMEHKJIATypa U M30MepHsl DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYbl OeH3omna. [Ipasuio
apOMaTUYHOCTH, IPUMEPHI APOMATUUYECKUX coeMHEHN. DU3nUecKrne CBOMCTBA apEHOB.



XuMHUecKue cBoicTBa 0€H30J1a U €ro rOMOJIOIOB: PEAKLUU 3aMEUIeHNs B OCH30JbHOM KOJIbIIE U
YIJIEBOAOPOAHOM pajuKaje, pPeaklUUu TMPUCOSAUHEHHs, OKHCICHHE TOMOJIoroB OeH3ona. CrocoOsl
MOJIyYEeHHUs ¥ IPUMEHEHUE apOMaTUYECKUX YIIIEBOIOPOJIOB

[Tpupoansrii ra3. [lomyraeie HedTsHBIE ra3el. HedTh n €€ npoucxoxaenne. KameHHbIN yronp u
MPOAYKTH ero mnepepabotku CrocoObl mepepadOTKM HEPTH: TEPEeroHKa, KPEKUHT (TePMUUYECKHM,
KaTtanuTudeckuit), pudopmunr, nuponu3. Ilpoaykrel mnepepaboTku He(TH, HX TNPUMEHEHHE B
IPOMBIIIJICHHOCTH U B OBITY.

I'eHeTnyeckas CBSI3b MEXAY pa3IMYHBIMU KJIACCAMU YIJIEBOJIOPO/IOB

OKcliepUMEHTAIbHbIE METOJbl M3YyYEHHs BEIECTB M UX INPEBPALICHUN: H3ydeHUE (U3NYECKUX
CBOMCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTH), KAYECTBEHHBIX PEAKIIMI YIJIEBOJOPOIOB Pa3IMUHbIX KJI1acCOB
(obecuBeurBaHne OpPOMHOM MM HOJHOW BOJBI, pacTBOpa IE€pMaHraHaTta Kajus, B3aMMOJEHCTBHE
alleTWICHAa C aMMHAa4YHBIM pacTBOpPOM oKcupaa cepedpa(l)); kadecTBeHHOE OOHApYyXKEHHE YIiepoaa M
BOJIOPOJIa B OPraHMYECKUX BEILECTBAX; NOJIY4YEHUE 3TUJICHA U U3YyYCHHE €ro CBONCTB; O3HAKOMIIEHHUE C
koyekiusivu «HedTts» 1 «Yromb», ¢ obpa3namu IUIacCTMAcC, KaydyKOB U PE3UHBI; MOJAEIHPOBAHUE
MOJIEKYJI YIJIEBOJOPOJOB U TaJOr€HIIPOU3BOIHBIX YTIIEBOJOPOIOB

Tema 3. Kuciopoacoaep:kamme opranHudeckne coelMHeHUus

[IpenenpHble ogHOATOMHBIE cHMpThl CTpoeHHEe MOJIeKyN (Ha HMpUMepe METaHOlIa W 3TaHoJa)
I'omonoruueckuit psig, obmast Gopmyna, U30MepHs, HOMEHKIATypa W kiaccuukanus. Puzmyeckue
CBOMCTBA IMpeJIeJIbHBIX OJJHOATOMHBIX CIIUPTOB. BogopoaHbIe CBA3M MEXY MOJIEKYJIaMU CIIUPTOB.

XUMHYECKUE CBOMCTBA: peaklUMM 3aMElleHUs, JETUapaTalid, OKHCIIEHUS, B3aHUMOJEHCTBHE C
OpPraHMYeCKUMHU W HEOPraHMYEeCKUMHU KHciaoTamMH. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTBHI.
JleiicTBue »TaHOJa W METaHOJa Ha OpraHu3M uyesnoBeka. CrocoObl MOJIyYeHUS U INPUMEHEHHE
OJTHOATOMHBIX CIIUPTOB

MHoroaToMHbl€ CIIUPTBHl — ATHJIECHIVIUKOIb U ruuepuH. Pusnueckue u XMMUUECKHUE CBOICTBA:
peaknMM 3aMeIleHHs, B3auMOJCHCTBUE C OpPraHWYECKMMU M HEOPraHMYECKMMH KHCIOTaMM, Ka-
YeCTBEHHAs pEaKIisl Ha MHOTOAaTOMHBIE criupThl. [leiicTBue Ha opranu3m yesnoBeka CriocoObl momydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB

KapOoHUIbHBIE COENMHEHUS — albJETUbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHMIBHOM
rpymnmsl. ['oMonoruueckue psiibl aabAEruI0B U KETOHOB, oOmmas (GopmMyna, ©30Mepusi 1 HOMEHKJIAaTypa
Pu3nyecKue CBOMCTBA aJIbIAECTUI0B U KETOHOB

XVMMHYECKHE CBOMCTBA albACTUIOB M KETOHOB: peakuuu npucoenuHeHus llpencrasinenue o
MEXaHM3Me peakluil HyKJIeOQUIbHOro npucoennHeHus. OKUCIEHUE albJeru/I0B, KaUeCTBEHHbIE peak-
UM Ha anpaeruibl. CriocoObl MonydeHus: U IpUMEHEeHNE allbJeTH/I0B U KETOHOB

OnHOOCHOBHBIE —TpefesibHble KapOOHOBbIE KHUCIOTHI OCOOEHHOCTH CTPOEHHS MOJIEKYII
KapOOHOBBIX KHUCIOT. M30Mepus U HOMeHKJIaTypa Pu3nueckue CBONCTBa OJHOOCHOBHBIX IMpPEAEIbHBIX
KapOOHOBBIX KUCIOT BomopoaHble CBA3U MEX 1y MOJIEKYJIaMU KapOOHOBBIX KHUCIOT

XUMHUECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, peakiys 3TepUPHUKALMU, PEaKIUH C Y4acTHEM
YTJIEBOJIOPOIHOTO paarkania OcOOEHHOCTH CBOMCTB MypPaBbHUHOM KUCIOTHI.

MsorooGpa3ue KapOOHOBBIX KHCHIOT. llpeacTaBUTeny BBICIIMX KApOOHOBBIX  KHUCIIOT:
CTeapuHOBasi, MAJIbMUTUHOBAS, OJICMHOBAs, JIMHOJIEBAs, JIMHOJIEHOBAsE KUCIOThl. CrocOOBI MONTY4YEeHUs U
pUMEHEeHHE KapOOHOBBIX KHCIIOT

Cnoxuple >¢upbl. ['omonoruueckuil psn, obmas Qopmyna, H30MEepuss U HOMEHKIATypa
dusnyecknue 1 XMMUYECKHE CBOMCTBA: TUAPOJIA3 B KUCIION U LIEJIIOYHOM Cpefe.

Kupsl. Ctpoenue, puznyeckue 1 XUMUUYECKUE CBOICTBA JKUPOB: THAPOJIN3 B KUCIIOW U LIEIIOYHOMN
cpene . OCOOEHHOCTH CBOMCTB KHMPOB, COJIEPXKAIIUX OCTATKU HEMpeAeTbHBIX XKHUPHBIX KUCIOT JKUphI B
MIPUPOJIE.

MBpla KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT, X Motolee aAeicTBre. [IoHsITHE 0 CHHTETHYEeCKUX
Moromux cpencrax (CMC).

OO6m1as xapakTepucTiKa yriaeBoJoB. Kinaccudukanus yriaeBogoB (MOHO-, TU- U TIOJHCAXapUIbl).

Monocaxapuabl: I10ko3a, GppykTo3a, rajakrosa, pudosa, ne3okcupudosa. Ousndeckue cBoiicTBa
U HaxokJieHue B npupoje. PoToCUHTES3.



XVMMHYECKHE CBOMCTBA TIUIIOKO3BL: PEAKLIUU C YYacTHEM CIHMPTOBBIX M albACTHAHON TPy,
CIIHPTOBOE U MOJIOYHOKHCIIOEe OpokeHue. [IpumeHeHune rimoko3bl, €€ 3HaueHHE B JKU3HEICSITEIHLHOCTH
Opranusma

Jucaxapunapl: caxapo3a, MaJbT0O3a U JIaKTO3a. BoccTraHaBiIMBarOUIMe M HEBOCCTAHABIMBAIOLIUE
nucaxapunbl ['uaponns nucaxapunos. HaxoxaeHue B IpupoJe v NIPUMEHEHHE.

[Tonucaxapuapl: KpaxMmay, TIJIMKOTeH M 1einono3a CTpoeHHne MakpoMOJIEKYJl Kpaxmala,
[JINKOT€Ha M LEJUI0JI03bl PU3NYECKUEe CBOWCTBA Kpaxmajla M LEJUII0JIO3bl. XHMHUYECKHE CBOWMCTBA
Kpaxmajla: TUIPOJM3, KaueCTBEHHAs! peaklys ¢ MOJ0M XHMHUYECKUE CBOWCTBA LEJIIIOJIO03bI: THIPOIIN3,
noJsrydeHue 3(pupos Lentono3bl [1oHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).

OKCHEpUMEHTAJIbHBIE METOJbl M3Yy4YEHMs] BEUIECTB M UX [PEBpallleHUui: pacTBOPUMOCTh
PasIMYHBIX CIMPTOB B BOJAE, B3aMMOACHCTBHE 3TAHOJIA C HATPUEM, OKUCIICEHHE 3THUJIOBOIO CIMpTa B
aJIbJIErH)l Ha pacKaJI€HHONM METHOW IPOBOJIOKE; OKHMCIEHUE STHJIOBOTO CIHPTA AUXPOMATOM Kaus
(BO3MO>XXHO MCIOJIb30BAHUE BUJIEOMATEPHAIIOB); KAUECTBEHHbIE PEAKLIMU Ha alIbAETH/Ibl (C THIPOKCHIOM
mnammuHcepebpa(l) u ruapokcuaom wMeau(11)); peakmus rimnepuHa ¢ rugpokcugom menu(11);
XMMHMYECKHE CBOMCTBA PACTBOPA YKCYCHOM KMCIIOTBI; B3aMMOZCHCTBHE pacTBOpa IUIIOKO3bI ¢ TMIPOKCH-
noMm Menu(11); B3aumonelicTBUE Kpaxmaja C MOJOM; PEUIEHHE SKCIEPUMEHTAIBHBIX 3a/1ad 110 TeMaM
«Crnuptsl 1 (peHoab». «Kap6oHOBbIE KHCTOTHL. C0XKHbIE 3DUPBI».

Tema 4. A3oTcoaep:xaliue OpraHudecKkue coeJuHeHust

AMUHBI — OpraHuuYecKue Mpou3BojAHbIe aMMuaka. Knaccugukanus aMuHOB: anudaTHyecKue U
apOMaTU4eCKHe; IepPBUYHBIC, BTOPUYHBIEC U TpeTHuHbIe. CTpOCHUE MOJIEKY, o0mias hopmyna, nusomepus,
HOMEHKJIaTypa U (U3MYECKHE CBOWCTBA. XUMHUYECKOE CBOWCTBA alu(aTUYECKMX AMUHOB: OCHOBHBIE
CBOMCTBA, AJIKWIMPOBAaHUE, B3aUMOJICHCTBUE IIEPBUYHBIX aMHHOB € a30TUcCTOW kuciaorol Conn
QJIKWJIAMMOHHUS.

AHUIMH — TMpeACTaBUTENb aMUHOB apomaTuueckoro psaa CrpoeHue aHuiuHa. BzanmHoe
BJIMSIHUE TPYIII aTOMOB B MoJieKyJie aHuInHa OCOOEHHOCTH XMMHMUYECKMX CBOMCTB aHmiIMHA. KayecTBeH-
HbIE pEaKMU Ha aHUJIMH.

CriocoObl monydeHUss M NpuUMeHeHue anupatudeckux amuHOB IlomydeHuwe aHunMHa U3
HUTPOOEH3071a.

AmuHokucnotel. HoMeHkiatypa n uzomepus. @usnueckue cBOMCTBa aMUHOKHUCIOT XUMUYECKUE
CBOMCTBA AMUHOKHUCIJIOT KaK aM(OTEpPHBIX OPraHUYECKUX COCIUHEHHM, pPEaKius IOJMKOHJIEHCALUH,
oOpa3zoBaHMe MEeNTUIHOHN CBsI3U. buonornyeckoe 3HaueHHe aMUHOKUCIOT. CHHTE3 M THJIPOJIN3 NTENTH/IOB.

benkn kak mpuponHbsie nonumepsl. IlepBuuHas, BTOpUYHash M TpeTHYHAas CTPYKTypa OEIKOB.
XuMHUYECKHe CBOMCTBA OENKOB: THAPOJIU3, IeHATypalisl, KaueCTBEHHbIE PEAaKLIMU Ha OEIIKH.

OKCepUMEHTAJIbHBIE METOJbl M3Y4YEHMs BEIECTB W WX NPEBpAIICHUN: pacTBOpeHHE OEIKOB B
BOJIe; JieHaTypalusi OelKOB INpH HarpeBaHUM; IBETHbIE pEaklUM Ha OCNKM; pelleHHe HKCIEepUMEH-
TaJdbHBIX 3aJad MO TeMaM «A30TCOJEep)Kallue OpraHuYeckue coeAuHeHus» u «Pacno3HaBaHue
OpPraHUYECKUX COECAUHEHUI.

Tema 5. BeicokoMo/1eKyJISIPHBIE COEIMHEHUS

OcHOBHBIE TOHATHS XHMMHUH BBICOKOMOJIEKYJISIDHBIX ~COCJUHEHMI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEPU3AINH, CPEeAHssl MojekynspHas Macca OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNI — MOJIMMEpU3anus U nolukoHaeHcauus. Ilpencrasnenune o
CTEPEOPEryJISIPHOCTH U HAJMOJIEKYJISIPHON CTPYKTYpE MOJIMMEPOB, 3aBUCUMOCTh CBOWCTB MOJUMEPOB OT
UX MOJIEKYJISPHOIO ¥ HaJIMOJIEKYJIIPHOTO CTPOCHHUS.

[Tonmumepusle Matepuansl. [lmacTmacchl (HOIUATHIIEH, NOJUIPONMIEH, IOJUBUHUIXIOPUI,
MOJIUCTUPOJI, TOTUMETUIMETaKPUIIAT, MOJUKAPOOHATHI, MOMUATHIEHTepedTanar). Y TUIU3alus U nepepa-
0O0TKa MJIacTukKa

DnacToMephl: HATypaJIbHbIM KayuyyK, CHHTETHYEeCKHE KayuyykH (OyTaJueHOBBIN, XJIOPOIPEHOBHIH,
M30IPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bosnokna: HaTypanbHble (XJIONOK, HIEPCTh, IIENK), HCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KaIpOH U JIaBCaH)

[Tonumepsl crenuaabHOrO HazHaueHus (Te(yoH, KeBiap, 3JIEKTPOIPOBOJSIINE TOJIUMEDSI,
OuopasinaraemMbie IOJTUMEPBHI).



OKCIIEpUMEHTAIbHbIE METOJbl M3YYECHMsS] BELIECTB M HX NPEBPALICHUNA: O3HAKOMJIEHHE C
oOpa3iamMu MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB; PEIICHHE dKCIICPUMEHTAIIb-
HBIX 3a/1a4 110 Teme «Pacrno3HaBaHue MIaCTMacC U BOJIOKOHY.

Pacuérnbie 3amaun

Haxoxnenue MonekyasipHOH (OpMyNbl OpraHMYECKOro COEIMHEHHS I10 MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOSIINX B €r0 COCTAB; HAXOXKJICHUE MOJIEKYJISIPHOU (POPMYITBI OPraHUIECKOTO COSAMHCHHUS
mo macce (00BEMY) MPOAYKTOB CropaHMs; MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
PEaKIU U/WUIH UCXOIHBIX BEUIECTB; YCTAHOBJICHHUE CTPYKTYPHOH (hOPMYIIBI OPraHMUYECKOTO BEIIECTBA HA
OCHOBE €ro XMMHYECKHX CBOICTB WU CIIOCOOOB MOJYYEHHMsI; OMpe/eleHUe IOJIM BBIXOJA MPOIYKTa
peaKIu OT TEOPETUUYECKH BO3MOXKHOTO

MexnpenMeTHbIE CBS3U.

Peanuzamusi MexXnpeIMETHBIX CBSI3€M MPU U3YYEHUM OPraHUYEeCKOM XUMHUU OCYLIECTBISIETCS 4Yepe3
UCIIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHI, TaK U MOHSATUH, NPUHATHIX B OTJEIbHBIX
JUCHUTITMHBIX €CTECTBEHHO-HAYYHOI'O LUK

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: SBJICHUE, HAy4YHBIH (DakT, rumoresa, TEOpHs, 3aKOH,
aHaln3, CUHTE3, KiIaccudukarys, HaOJIrIeHnEe, H3MEPEHUE, SKCTICPUMEHT, MOIEITb, MOJISITUPOBAHHE.

®du3nka: martepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (PU3HUSCKUE BETMYNHBI, SUHHUIIBI U3MEPCHHSI,
CKOPOCTb, 3HEPTHs, Macca.

buonormsi: kimeTka, opraHu3M, SKOCHUCTeMma, Owocdepa, MeTadoIu3M, HACICICTBEHHOCTD,
aBTOTPO(HBIA U TeTepoTpoHBIA TUN NUTAHUS, OpoxKeHHe, POTOCUHTE3, JbIXaHUE, OEJKU, YrIEeBOJBI,
KUPBI, HYKJICMHOBBIC KUCIIOTHI, hepMeHTHI [ eorpadusi: mojae3nbie HCKONaeMble, TOTUIHBO.

TexHoOorusl: MNHUILEBbIE TMPOAYKTHI, OCHOBbl PAalMOHAIBHOIO IHUTAaHUS, MOIOIIUE CPEACTBA,
MaTrepuaibl U3 UICKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH

Pazgen 2. O0masi u HeopraHu4veckasi XuMusi.

Temal. TeopeTnueckue OCHOBbI XMMUH.

AtoM. CocTaB aTOMHBIX sAliep. XUMUYECKUI 31eMeHT. M30Torbl.

KopnyckynspHO-BOJIHOBOW ~ Jyanu3M, JIBOMCTBEHHass  mpupona  dekTpoHa. CrpoeHue
ANEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC YHCIIA. DHEPreTUUECKUE YPOBHU M MOIYpOBHH. ATOMHBIE
opoutanu. Kiaccudukanus XUMHUYECKHX dJIeMEHTOB (s-, P-, d-, f-amemenrtsr). Pacnpenenenue
AJIEKTPOHOB MO aTOMHBIM OpOUTANIAM; MPUHIIUII MUHUMYMa SHepruu, npuHimn [laymu, npasmio XyHaa.
DONeKTpOHHBbIE KOH(MUTypallMk aTOMOB 3JJIEMEHTOB IIE€PBOTO—YETBEPTOrO MEPHOJOB B OCHOBHOM U
BO30Y>KIEHHOM COCTOSIHUH, SJIEKTPOHHBIE KOH(MUTYPAIIMU HOHOB.

[TonsiTve 06 SHEPTUHM HOHU3AIUH, DHEPTUHU CPOJICTBA K DJEKTPOHY. DIIEKTPOOTPHUIIATEIIBHOCTb.

Ilepnonnueckuii 3akoH u Ilepronnueckas cucrema xuMuueckux sneMeHToB J[. . Menneneesa.
CBsi3b IEPHOIUYECKOTO 3aKoHA U [leproauveckoil CUCTEMbl XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHOMU
TEOpPUEl CTPOEHHsSI aTOMOB. 3aKOHOMEPHOCTH MW3MEHEHHMS CBOMCTB XHMHUYECKHX D3JIEMEHTOB H
o0pa3zyeMbIX UMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TPYIMIaM W MepuojaM 3HAadeHHUE MEePUOIHUUECKOTrO
3akoHa | I Menneneena.

XuMudeckass CBS3b. BHIBI XWMHYECKOM CBSA3W: KOBaJIEHTHAs, WOHHAsA, MeETalandecKas.
MexaHu3mbl 00pa3oBaHMsI KOBAJICHTHON CBSI3U: OOMEHHBIM U TOHOPHO-AKIENTOPHBIN. DHEPTUs U JTHHA
cBs3u. [lomapHOCTH, HANPABIEHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHON CBs3u. KpaTHbie CBs3M.
Bonopoanas cBa3p. MexxMoeKyasipHble B3aUMOACHCTBHUS.

BasieHTHOCTh W BaJieHTHBIE BO3MOXKHOCTH aTOMOB. [ 'mOpuau3ainus aroMHbIX opOutaneit. CBs3b
ANEKTPOHHOW CTPYKTYpPhl MOJIGKYJI C WX TE€OMETPHUYECKHM CTpPOEHHEM (Ha MpHMepe COSIMHEHHIA
3JIEMEHTOB BTOPOTO TIEPHO/IA).

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHUs. THUIBI KPUCTAIIIMYECKUX PELIETOK
(CTPYKTYp) 1 CBOICTBA BEILIECTB.

[lonsitTue o nucnepcHeIX cucteMax. McruHHble pacTBOpbl. lIpencraBienre O KOJUIOMIHBIX
pactBopax. CrocoOb! BhIpaKEHUSI KOHIICHTPAIIUA PACTBOPOB: MAcCOBas J0JIs BEUIECTBA B PacTBOpE, MO-
JspHas ~ KOHLEHTpauus.  HacelllleHHble ¥ HEHACBIIIEHHbIE  PAcTBOPbI,  PAaCTBOPUMOCTb.
Kpucramnoruapatsl.
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Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BELIECTB. T pHUBUAIbHBIC HA3BAHUS OTIEIIbHBIX
IIPEICTaBUTENEH HEOPIraHUUECKUX BEILECTB.

Knaccudukanuss XMMUYECKUX pEakIuid B HEOPTaHMYECKOM M OPraHWYeCKOW XHWMHH. 3aKOH
COXPAHEHHUs MAacChl BELIECTB; 3aKOH COXPAHEHUS U IPEBPALICHUS YHEPIUM IPU XUMUYECKUX pPEaKLUAX
TemnoBsie A dekThl XUMUYecKuX peakiuil. TepMoxumMuueckue ypaBHEeHU .

CKOpOCTh XMMHYECKOW peakiuu, € 3aBUCUMOCTh OT Pa3IUYHBIX (hakTopoB. ['OMOreHHbIE H
rereporeHHbie peakiuu. Karanus u katanuzaTopsl.

OObparuMbie U HeoOpaTMMBbIe peakUUU. XUMHUYECKOe paBHOBecHe. KOHCTaHTa XHMHYECKOTO
paBHOBecHsl. DaKTOPHI, BIUAIONINE HA MOJI0XKEHINE XUMUUECKOTO PaBHOBECHS: TeMIlepaTypa, JaBlIeHUE U
KOHIICHTPALUU BEIIECTB, y4acTBYOMX B peakiuu. [Ipunuun Jle [larense.

OnekTpoiauTuueckas auccouuanus. CuinbHble U cialble 3JIeKTPOoiauThl. CTeneHb AUCCOIUAIIH.
Cpena BOAHBIX PAcTBOPOB: KUCJIOTHAs, HEUTpasbHas, menounas. ['maponus coneit. Peakiuu noHHOTO
oOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb  okuciaeHus.  OKUCIUTENb U
BOCCTaHOBUTENb. lIpoliecchl  OKUCIEHHMS UM BOCCTAHOBJICHUA. BakHeillnne  OKHUCIUTENH H
BOCCTaHOBUTENHU. MeTOo/| 3JIEKTPOHHOT0 OanaHca. DIEKTPOIN3 PACTBOPOB U PaCIIaBOB BELIECTB.

DKCrepUMEHTAIbHBIE METO/bl M3y4YEHHS BEIIECTB M HUX MPEBpAIllEHUi: pas3lioKeHHue MepoKCuaa
BOJIOPOJa B NIPUCYTCTBUM KaTaJlM3aToOpa; MOJAEIU KPUCTAJUIMUECKUX PEHIETOK; MPOBEIECHUE DPEaKIMM
MOHHOTO OOMEHa; OMpeNeleHHe Cpelbl PACTBOPOB C IMOMOIIBIO HHIWKATOPOB; W3YYCHHE BIIUSHUA
pa3auyYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIINH U MTOJIO)KEHNE XUMUYECKOTO pAaBHOBECHSI.

Tema 2. Heopranudeckasi XHMHUsA

ITonoxenue HemeraiioB B [lepuoandeckoit cucreMe xumudeckux anemeHTos J1. . Menneneesa
1 0COOEGHHOCTU CTPOCHUS MX aTOMOB. DPU3NYECKUE CBOICTBA HEMETAIIOB. AJIJIOTPOINUS HEMETAUIOB (Ha
puMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

Bomopon. Ilomydyenue, ¢usnueckue U XHUMHYECKHE CBOWCTBA: pEaKIUH C MeETAIaMH H
HEMETANIAaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. [ Mapuabl. TOIUIMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxxaeHue B npupoe, crocoObl MmoyydeHus, pu3niyeckiue 1 XUMHUYEeCKHe CBOWCTBA.
["asiorenoBoopoasl. BaxkHeimme KucIopoacoaepKalue COEIWHEHMs] TaloreHoB. JlaGopaTopHbie u
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYeHHsI TaIOreHoB. [IprMeHeHne rajJoreHoB U X COeIMHEHUN

Kucnopon, o30H. JlaboparopHble ¥ THPOMBIIUICHHBIE CHOCOOBI TOJYYEHHS KHCIOPOJA.
Du3ndyecKne U XMMUYECKHE CBOMCTBA U IPUMEHEHHUE KHCI0pO1a ¥ 030HA. OKCHUBI U IEPOKCUBI.

Cepa. Haxoxnenue B mpupoje, CHocoObl TOJNydeHUs, (U3UYECKHEe M XHUMHUYECKHE CBOMCTBA
CepoBogopon, cynbduabl. Oxcun cepbi(1V), okcun cepri(VI). CepHuctast u cepHas KUCIOTHI U UX COIHU
OcoGeHHocTH CBOMCTB cepHOM KucnoThl/ [IpuMenenune ceprl U €€ coeMHEHUM

Azor HaxoxxaeHue B Ipupoje, CIOCOObI MONy4YeHMs, (PU3MUECKHe U XMMHUYECKHE CBOMCTBA
AmmMmuak, HUTpuAbl. OKcHIbl a30Ta. A30TUCTasi U a30THAs KUCIOTHI U UX coiid. OcOOEHHOCTH CBOWCTB
a30THOM KHUCIOTHL. [IpuMeHeHne a30Ta U ero CoeqMHEHNH. A30THbIE Y10OpeHHUS.

®ochop. Haxoxnenue B mpupoje, crocoObl MoaydeHus, GU3n4ecKue U XMMUUYECKHEe CBOWCTBA
®ochunst u pochun. Oxeuasl pochopa, GochopHast kuciora u e€ conu. [Ipumenenue pocdopa u ero
coequHeHunil. @ochopHbie y100peHUs

VYraepon, HaxokJeHUEe B IpUpoje. AJUIOTpOIHbIe Moaudukanuu. Ounyeckue U XUMHUYECKUe
CBOMCTBa TPOCTHIX BEIIECTB, 0Opa3zoBaHHBIX yriepomoM. Oxcupn yriepoxa(ll), oxcun yraepona(lV),
yrojibHast KUCIO0Ta U €€ coJIi. AKTUBUPOBAHHBIN YTroib, aCcOPOLIHs.

Kpemnuii. Haxoxaenue B npupojie, crioco0bl MoaydyeHus, pu3ndeckue U XMMHUUECKUEe CBOMCTBA.
Oxcun xpemuus(lV), xkpemHueBas KHCIOTa, CHJIMKAThl. [IpMMeHeHMEe KpeMHHS M €ro COEJUHEHUH.
CrekJ10, €ro nojiyueHue, BU/IbI CTEKIIA.

[Tonoxenne wmeramnoB B Ilepmomuueckoil cucremMe XUMHUECKUX 3JIEMEHTOB. OCOOEHHOCTH
CTPOEHHUSI SJIEKTPOHHBIX 000JI0UYEK aTOMOB METaJLJIOB/

PacripocTpaneHre XMMHUUECKHUX 3JIEMEHTOB-METAJNIOB B 36MHOM KOpE.

O6mme ¢uzndeckue CBOMCTBa MeTauioB. [IpuMeHeHne MeTaioB B ObITy M TexHuKe. CIiaBbl
METAJIJIOB.



DIEKTPOXUMUYCCKUN PsII HampspDKeHUH MeTtawmoB. OOmme crmocoObl MOJyYeHUsS METaJlIoB:
THJIPOMETALTYPIUsl, TUPOMETAIUTYPTrHs, dIeKTpoMeTautyprusi. [lonsarue o kopposzun metamioB. CriocoObl
3aIUTHI OT KOPPO3UH.

O6mass xapakrepuctuka MetawioB IA-rpynmel  Ilepuoguueckoil  cucTEMBI  XMMHMUYECKHUX
anemeHToB. Harpuil u kanmuit: nonaydenue, Gpu3nueckue U XMMUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX
BEILIECTB U UX COCAUHECHUM.

O6mas  xapaktepuctuka wMeTamuioB I[IA-rpynmer  [lepuonuueckold CHCTEMBl  XUMHUYECKUX
9JIEMEHTOB. Marmii W KajJblMW: MONy4YeHHe, (U3NUYECKHEe U XHUMHYECKHE CBOWCTBA, NPHUMEHEHHUE
MIPOCTHIX BEIIECTB U UX coenrHeHni. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMHMHUI: TTONTy4eHHe, (PU3NYECKHe U XUMHUUECKUE CBOWCTBA, MPUMEHEHUE TIPOCTOTO BEIIECTBA
U ero coenvHeHud. AMQOTEpHbIE CBOMCTBAa OKCHIA U THJIPOKCHAA ATIOMHHHS, THMIPOKCOKOMILIEKCHI
ATIOMUHUS

OO6mas xapakrepucTuka MeTaiioB nmodounsix noarpynn (b-rpymm) Ilepuoguueckoi crcteMbl
XUMHUYECKUX 3JIEMEHTOB.

®u3nueckue M XUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHHd. OKCUIbl M THAPOKCH]IBI
xpoma(ll), xpoma(lll) u xpoma(V1). Xpomarsl 1 1MXpoMaThl, UX OKUCIUTENbHbIE cBOMCTBA. [lonyueHue u
[IPUMEHEHUE XpOoMa.

®u3nyeckue U XUMHUYECKHE CBOWCTBA MapraHiia U €ro COCAMHECHW. BaxkHeWllne coeauHEHHS
mapranua(ll), mapranna(1V), mapranua(V1) u mapranna(VIl). [lepmanranat kanusi, €ro OKUCIUTEIbHbIC
CBOMCTBA.

®du3nueckue U XUMUYECKUE CBOMCTBA *kene3a U ero coeAuHeHui. OKCHibl, THAPOKCUIBI U COJH
xene3a(ll) u xxeneza(lll). [Tonydyenue u npuMeHeHue xee3a u ero CIijIaBoB.

du3nuecKue 1 XMMUYECKHUE CBOMCTBA MeaH U €€ coeAnHeHul. [lonyyenue u npuMeHeHrne Meiu u
€€ COCIMHECHHH.

[uuk: monydyenue, pusmyeckre M XHUMUYECKUE CBOMCTBa. AMQOTEpHBIE CBOICTBA OKCHAA U
TUIPOKCHU/Ia IMHKA, THIPOKCOKOMIUIEKCHI ITUHKA. [I[puMeHeHne IMHKa U €r0 COeIMHEHU N

OKCrHepUMEHTAIbHBIE METOJAbl W3YYeHHUs BEUIECTB M MX MPEBpalICHMI: HM3y4deHHE 0O0paslioB
HEMETAJIOB; TOPEHHE cepbl, pocdopa, jKene3a, MarHusl B KUCIOPOAE; U3yYeHUE KOJUIEKINN «MeTasl 1
CIUIaBbI», B3aUMOJICHCTBHE IICNOYHBIX U IIETOYHO3EMENbHBIX METaNIOB C BOAOH (BO3MOXKHO
HCIO0JIb30BaHNE BUICOMATEPHUAIIOB); B3aUMO/IEHCTBUE LIMHKA U YKeJle3a C paCTBOPAMHU KHUCJIOT U LIEJIOUEH;
KaueCTBEHHBIC pPEAKIMM Ha HEOPraHMYECKHE AaHUOHBI, KATHOH BOJAOPOJAa M KAaTHOHBl METAJIJIOB;
B3aMMOJICIICTBIE THUIPOKCHUIOB AIIOMHHMS M IIMHKAa C PAacTBOpaMHM KHUCJIOT M ILEIOYeH; pelieHue
SKCHEpUMEHTANbHBIX 3a/1au no TemaMm «l amorens», «Cepa u e€ coeauHeHus», «A30T u dochop u ux
COeMHEHU», «MeTabl MIaBHbIX MOATPYNI», «MeTarmibsl HOOOUHBIX TOATPYIII

Tema 3. Xumus u :Ku3Hb

Ponb xumum B obecrieueHun yCTOMYMBOTO pPa3BUTHSI YEIOBEYECTBA.

[TonsiTHe 0 HAYYHBIX METO/IaX MO3HAHUS U METOJOJIOTUN HAYYHOT'O UCCIIEJOBAHMSL.

Hayunbple npuHIMIBI OpraHU3alMM XMUMHUYECKOTO MPOU3BOJACTBA. [IpOMBIIITIEHHBIE CIIOCOOBI
MOJTy4eHHUs] BRKHEHUIIUX BEIIECTB (HAa MpHUMepe MPOM3BOJACTBA aMMHaKa, CEPHOM KHCIOTHI, METAHOIA).
[TpomblieHHBIE CITOCOOBI TTOIYYSHHUSI METAUIOB U CIJIABOB. XMMUUYECKOE 3arpsi3HEHUE OKpYXKarolen
cpeabl U ero nocneactBus. [IpoGiema nepepaboTKH OTXOAOB M MOOOYHBIX MPOAYKTOB. Poiib Xxumuu B
o0ecrnieueHnun YHepreTuyeckoil 0ezonacHoctu. [IpuHINIIBI «3€1EHON XUMUN.

XuMusg W 310poBbe  uenoBeka. JlekapcrBeHHble cpeactBa. llpaBuia  Mcnonb3oBaHUS
JIEKapCTBEHHBIX NpenapaToB. Poib XUMUM B pa3BUTHH METUIUHBI.

XUMHS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHIIEBble q00aBKu. Poib XuMum B obecriedeHuu
MUIIEBON O€30MMaCHOCTH.

Kocmernueckue u mnapdromepHsle cpeactBa. beitoBas xumus. IlpaBuna ©ezomacHOro
MCIIOJIb30BaHUs MIPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHOMN KU3HU.

XUMUS B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepHabl (LIeMEHT, OETOH)

XuMHus B celNbCKOM X03siiicTBe. OpraHuyeckue 1 MUHEpalbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE Marepuaibl, KpacKd, CTEKJIO, KepaMmHuka. Marepuanbl s
ANeKTpoHUKHU. HaHoTeXHOIOTHH.
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PacuérHble 3agaun

Pacuérsl: Macchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEILECTBA, Macce MU
00bEMY O/IHOTO M3 YYacTBYIOLIMX B PEAKLMHU BELIECTB; Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPO-
IYKTOB PEaKIMH, €CIM OJHO M3 BEIIECTB HMMEET IMPHMECH; Macchl (00bEMa, KOJMYECTBA BELIECTBA)
IIPOJAYKTA PEAKLUH, €CIM OJHO U3 BEILIECTB JAAHO B BHUJE PACTBOPA C ONpPEAEIEHHOW MAacCOBOM IOJIEH
PacTBOPEHHOIO BEILECTBA; MACCOBOW JOJM M MOJISPHOM KOHLIEHTpAlMM BEIIECTBA B pacTBOpE; AOJIHU
BBIXOZIa IPOJIYKTa PEAKLIUU OT TEOPETUYECKH BO3MOMKHOT0.

MexpeameTHbIe CBSI3U

Peanuzanus MeXIpeaMETHBIX CBSi3ed NpU HU3y4YEeHMHM OOLIed M HEOpraHM4ecKod XUMHHU
OCYILECTBIISICTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaK M TOHITHH,
IIPUHATBIX B OTAEIBHBIX JUCHHUIIIMHBIX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOue ecTecTBEeHHO-HAYYHbIC TOHSTHS: SBICHUE, HAay4yHBIH (DaKT, TUMOTE3a, TEOPHUs, 3aKOH,
aHaJM3, CHHTE3, KiIacCU(UKAIMs, MEePUOANYHOCTh, HAOIIOAECHUE, U3MEPEHUE, SKCIEPHUMEHT, MOJEIb,
MOJICJIINPOBAHUE.

®usnka: MaTepus, MUKPOMHUDP, MAKpPOMHUD, aTOM, JJIEKTPOH, IIPOTOH, HEWTPOH, MOH, WU30TOIIBI,
PallMOaKTUBHOCTb, MOJICKYJIa, SHEPTETHUECKUI YPOBEHbB, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE
BEIIECTBA, UJICATIbHBIN a3, PU3NUECKUE BETUUNHBI, €IMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPIHs, Macca

Bbuonorus: kierka, opraHu3M, SKocucTema, onocdepa, MeTadoIn3M, MaKpO- U MUKPOIJIEMEHTHI,
O€JIKH, JKUPBI, YIIIEBOAbI, HYKICHHOBBIE KUCIIOTHI, (PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEILECTB M MOTOK
SHEPTHH B DKOCUCTEMAX.

['eorpadus: MuHepaiibl, FOPHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMbIE, TOIINBO, PECYPCHI.

TexHosorus: XuMUYecKass MPOMBIIUIEHHOCTb, METAJIYpIrusi, CTPOUTEIbHBIE MaTepuabl,
CeJIbCKOXO035IICTBEHHOE MPOU3BOCTBO, IMHUIIEBAs MPOMBIIUIEHHOCTh, (papMalleBTUYECKas MPOMBIIUIEH-
HOCTb, IPOM3BOJCTBO KOCMETHMYECKUX IIPEnaparoB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MaTEpHUalOB,
NIEKTPOHHAS! IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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3. Ilmanupyemble pe3yJibTaThl 0CBOEHHUS 001IE00Pa30BaATEIbHON JUCIIUNIMHBI

OcBoenue cojepkaHus  00IIEO0pa30BAaTEIbHON  TUCHMIUIMHBI  «XUMHUS»  00ecrednBaeT
JOCTHKEHHE 00YJarOIIUMCS CIEIYIOIINX PEe3yIbTaTOB:

Jluunocmuwie pesynomamot (JIP):

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS TUCHUIUIMHBI «XHUMHS» OTPaKalT C(HOPMUPOBAHHOCTh
OIbITa IO3HABATEIbHONH M NPAKTUYECKOH MAEATEIBHOCTH OOYYaIOUIMXCS B IMPOIECCEe pealu3aluu
00pa30BaTeNbHON IeATEIbHOCTH, B TOM UHCIIE B YACTH:

JIP1. rpax1aHCKOTO BOCITUTAHUS:

- OCO3HaHUs OO0YYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U OOS3aHHOCTEH, yBa)K€HUS K
3aKOHY H MPaBOMOPSIKY;

- IPE/ICTABJICHHS O COLIMAIbHBIX HOPMaX U MpaBUIaX MEKINYHOCTHBIX OTHOILIEHUHN B KOJIJIEKTUBE;

- TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIHHOCTH IMPHU CO3JAHUHM YUEOHBIX IPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTY TIOHMMATh U TIPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY H apryMEHTBI APYTUX TPU
aHaJIM3e pa3IMYHbIX BUJOB YUeOHOM NesATEIbHOCTH;

JIP2. naTpuOTHYECKOTO BOCITUTAHUSA:

- LIGHHOCTHOT'O OTHOIIICHUS K HICTOPUYECKOMY U HAYyYHOMY HACJIETUIO0 OT€UECTBEHHOW XHUMHUH;

- YB&OKEHUS K IMPOIIECCY TBOPYECTBA B O0JIACTH TEOPHH M MPAKTHYECKOTO MPUIOKCHHS XHUMHH,
OCO3HAaHHUs TOTO, YTO JAHHbIE HAYKH €CTh pe3yNbTaT JIMUTENbHBIX HAOMIOACHUN, KPOMOTIUBBIX
IKCIIEPUMEHTAIBHBIX TIOMCKOB, TIOCTOSTHHOTO TPY/A YYCHBIX U IPAKTHKOB;

- UHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIOUIEM aHalu3e UH(GOpMaILUU O
MEePEIOBBIX JIOCTIKCHUSX COBPEMEHHOW OTEUECTBCHHOW XHMHUH;

JIP3. 1yXxOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS:

- HPAaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBEICHHS;

- CIIOCOOHOCTH OILICHHWBATh CUTYaIlMH, CBSI3aHHBIE C XMMHYECKUMHU SIBICHUSMHU, U MPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- TOTOBHOCTH OILIGHHBaTh CBOE€ IIOBEIEHHWE U TMIOCTYNKM CBOMX TOBapHIled ¢ MO3ULUN
HPABCTBCHHBIX H ITPABOBBIX HOPM H C YIETOM OCO3HAHUS MOCIIEACTBHI IMOCTYITKOB;

JIP4. hbopmupoBaHUs KyIbTYPhI 310POBbS:

- I[IOHMMaHMs LIEHHOCTEW 30poBOro M Oe3omacHOro oOpas3a JKHU3HHM, HEOO0XOJUMOCTU
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U TICHXUYECKOMY 37]0POBbBIO;

- coOroIeHHsI paBUJ1 6€30MacHOTO OOpaIleH!s C BEIIeCTBaMU B OBITY, TTOBCEAHEBHOM KU3HH, B
TPYIOBOU AESITENbHOCTH;

-IIOHUMAHUS [IEHHOCTH TPABUJI WHIAUBUAYATHHOTO W KOJJICKTUBHOTO OE€30TAaCHOTO IOBEICHHS B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

- OCO3HAHWS TIOCICJCTBHA H HENPHUATHS BPEIHBIX MPHUBBUEK (YIMOTPEOICHHUS aTKOTOJS,
HapPKOTHUKOB, KYPEHHUS);

JIPS. TpymoBOro BOCIIUTAHUS:

-  KOMMYHUKAaTHBHON KOMIIETEHTHOCTHM B  Y4eOHO-HMCCIEIOBATEIbCKOM  JEATENbHOCTH,
OOIIIECTBEHHO ITOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JEATEITHLHOCTH,

- YCTAaHOBKH Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTHUECKUX 3a7a4 COLUaIbHONW HAPaBIEHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

- UHTEpeca K MPaKTHUYEeCKOMY M3y4YeHHIO Mpodeccuii pa3nuyHOro pojaa, B TOM YHCJE Ha OCHOBE
MPUMEHEHHUS MTPESIMETHBIX 3HAHUH 110 XHMHH;

- YBOXXEHHUS K TPYILY, JIOISAM TPyia U pe3yibTaTaM TPYAOBOH AEATEIbHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaTbHOW TpaeKTOpPHH OOpa3oBaHUs, Oyaymiei
npodeccun W peanu3anuu COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00I1IecTBa;

JIP6. 5K0J10rM4ecKOro BOCHUTaHUS:

- 9KOJIOTUYECKH I1eJIECO00Pa3HOTO OTHOUICHHUS K MPHUPO/IEe KaK HCTOUYHHUKY CYIIECTBOBAHUS KU3HA
Ha 3emiie;
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- TNOHHMMaHMs TIJOOAIBHOIO XapakTepa SKOJIOTMYECKHX Mpo0JsieM, BIUSHHMS SKOHOMHUYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPENBI;

- OCO3HaHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHKEHMH XMMHUHU JUIsl pEIIEeHHs BOIPOCOB
palMOHAIBLHOTO IPUPOAOIIOIb30BAHUS;

- aKTUBHOT'O HENPUATHs NEHCTBUHM, MPUHOCSIIMX BpeJl OKpYy’Karollel IpUpoaHOil cpene, yMeHus
MPOTHO3UPOBATh HEOJIATONPUATHBIE JKOJOTMYECKUE TIOCIEACTBHS MPEeNNPUHUMACMbIX JEHCTBUH U
IIPEeJOTBpalaTh UX;

- HaOU4Msl Ppa3BUTOIO HKOJIOTMUECKOTO MBILIUIEHUS, JKOJIOIMUYECKON KYyJIbTYphl, OIIBITA
JESITeIbHOCTH SKOJIOTUYECKOM HAIpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS MMHU B IO3HABaTEJIbHOH,
KOMMYHUKAaTHBHOH M COLMAIBHOM TpaKTHKE, CIHOCOOHOCTH W YMEHHS aKTUBHO IPOTHBOCTOSTH
Ue0JIOruu Xemohoouu;

JIP7. neHHOCTH HAYy4HOT'O MIO3HAHUSA:

- ¢(OpMHUPOBAHHOE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOILECTBEHHOM MPAKTHUKH;

- IIOHUMaHMs cHeuM(UKM XMMHUM Kak HayKd, OCO3HaHMs ee poiu B (hopMUpOBaHUU
palMOHATBFHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUH LEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKArolleM MHpe
KaK O €MHCTBE MPHUPOJIbl M YeNIOBEKa, B MO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTEH U perieHuu 1npobdiem
COXPAaHEHHUS IPUPOIHOTO PAaBHOBECHS;

- YOeXJEHHOCTH B O0COOOH 3HAYUMOCTH XHMMHUHU JUIsI COBPEMEHHOM IMBHJIM3ALMM: B €€
I'YMaHUCTHYECKON HAIPaBJIEHHOCTU U BaKHOW POJIM B CO3/IaHUU HOBOM 0a3bl MaTEpUaIbHOU KYJIbTYpbI, B
peleHUH TI00albHbIX MPOOJIEM YCTOHYMBOIO pPa3BUTHS UEJIOBEUECTBA - CHIPHEBOM, HYHEPrETHUECKOM,
MUIIEBOM M SKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIIUHBI, OOECIIEYCHUN YCIOBHUN YCIIEUTHOTO
TPYZAa U 3KOJIOIMYECKH KOMGPOPTHOM JKU3HU KaXKJ0T0 YJeHa O0IIeCTBa;

- €CTECTBEHHO-HAayYHOM rpaMOTHOCTU: IIOHUMAHUS CYLITHOCTH METOJ0B IIO3HAHMSI, UCII0JIb3yEMBbIX
B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh MOJIy4YaeMble 3HAHUS JJIS aHalu3a U OObSICHEHUS
SIBJIGHUN OKPY)KAIOLEro MUPAa U IPOUCXOISAIIMX B HEM H3MEHEHUH, yMEHHUs JelaTh 0OOCHOBAaHHBIE
3aKJIIOYEHUs HAa OCHOBE HAy4HbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 MOJIyYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BAaTh XMMUYECKHE 3HAHUS I peLIeHHs NpodiieM B
peaJIbHbIX KU3HEHHBIX CUTYaIUsX;

- HHTEpeca K MO3HAHUIO, UCCIIEA0BATEIBCKON IEATENBHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHMIO U CaMOOOpPA30BaHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUI 110 XUMHH B COOTBETCTBUU C KM3HEHHBIMU OTPEOHOCTIIMH;

- HHTEpeca K 0COOEHHOCTSIM TPYy/a B pa3iIMuHbIX chepax npodhecCHOHATBbHON JesITENbHOCTH.

Memanpeomemnvie pezyromamol (MP):

MeranpenmeTHble  pe3ysbTaThl  OTPaKalOT — OBJAJACHUE  YHUBEPCAJIBHBIMM  yYEOHBIMU
II03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU AEUCTBUAMH.

MP1. YHuBepcaibHble yueOHbIE T03HABATENbHbBIE 1EHCTBUSA:

MPI. (1) 6a30BbIe TOrHUECKUEe ACHCTBUS:

- CcaMOCTOSITENbHO (OPMYJIMPOBATh U aKTyaJM3UpoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- OTIPEAETATh eI AESITeNbHOCTH, 33/1aBasi HapaMeTpbl U KPUTEPUU UX JTIOCTUKEHUS, COOTHOCUTH
PE3YJIBTAThl JEATEIBHOCTH C TOCTABIEHHBIMHU LIENSIMY;

- HCII0JIb30BATh IIPH OCBOCHUH 3HAHUM NMPUEMBI JTJOTMUECKOTI0 MBILIUICHHUS: BBIACIATh XapaKTepHbIe
IIPU3HAKM TOHATUN M yCTAHABIMBAaThb MX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS IS
O0OBSCHEHHS OTJEIBHBIX (DAKTOB W SIBJICHUI;

- BBIOMPATh OCHOBAHUS M KPUTEPUH JUTS KIIaCCU(DUKALIMU BEIIECTB U XUMUYECKUX PEAKIINA;

- YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3y4aeMbIMU SIBJICHUSIMU;

- CTPOUTH JIOTMYECKUE PACCYKIAEHUS (MHIYKTHBHBIC, IE€AYKTHBHBIC, IO aHAJOIMH), BBISBIISITH
3aKOHOMEPHOCTH M TPOTHUBOpPEYMsS] B pPACCMaTPUBAEMbIX SBJICHUSX, (OPMYIHpPOBAaTh BBIBOJABI H
3aKJIFOYEHNS;
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- NPUMEHATh B IIpOLEcCE€ MO3HAHUA, HUCIONb3yeMble B XMMHUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIENI, TPEOOpPa3OBBIBATE MOJICIbHBIC TPEACTABICHUS - XUMHUYECKUH 3HAaK (CHMBOJ) 3IJIEMEHTA,
XUMu4eckas GopMmyiia, ypaBHEHHE XMMHUYECKON PEaKLMU - MPHU PEIIeHUM Y4eOHBIX MO3HAaBAaTENIbHBIX U
MPAaKTUYECKHUX 3a/1a4, IPUMEHITh Ha3BaHHBIC MOJICIBHBIC MPEICTABICHHS Uil BBIABICHHUS XapaKTEPHBIX
IIPU3HAKOB U3y4YaeMbIX BEIIECTB U XMMUUYECKUX PeaKIuil.

MP1 (2). 6a30BbIe HCClieIOBATENBCKHUE ICHCTBUSL:

- BJIaJIeTh OCHOBAaMH METOJI0B HAyYHOI'O MI03HAHUS BELECTB U XUMUYECKUX PEAKIIUM;

- (hopMyIMPOBATH LENIN U 3/1a41 UCCIICTOBAHMS, UCTIONIb30BaTh MIOCTABICHHBIE U CAMOCTOSTENIEHO
c(OopMyIHpOBaHHBIE BONPOCHl B KayecTBE HHCTPYMEHTAa IO3HAHMS W OCHOBBI Uil (hOpMUPOBaHUS
THIIOTE3BI 110 POBEPKE MPABMIIBHOCTH BBICKAa3bIBAEMBIX CYXICHUMH;

- BJIQJECTh HAaBbIKAMM CAMOCTOSITEJIBHOI'O IIJIAHUPOBAHUS U NPOBEIEHUS YYCHHUYECKHX
HKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIONATh 3a XOJOM MPOIEcCa, CaMOCTOATEIBHO
IIPOrHO3UPOBATh €r0 Pe3ysbTaT, (POpMYyIHUpPOBaTh 000OIIEHNS U BBIBOJBI OTHOCHTEIBHO J1OCTOBEPHOCTH
pe3yIbTaTOB UCCIIEIOBAHUS, COCTABIATH 0OOCHOBAHHBII OTUET O MPOJCIIaHHON paboTe;

- IPHOOpeTaTh OMNBIT YYEHUUYECKON HCCIIEI0BATEIbCKON U MPOEKTHON JESATENbHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB pEIIEeHUS NPAaKTUYECKUX 3a71ad,
IIPUMEHEHHIO PA3JINYHbIX METO/I0B IO3HAHMUSL.

MP1 (3). pabota c uaopMmarmeii:

- OPUEHTHPOBATHCSA B Pa3IMYHBIX MCTOYHHMKAX HMH(pOpMalMU (HaydHO-TONYJSIpHAs JIMUTEpaTypa
XUMHYECKOTO COZIEpPIKaHuUs, CIIpaBOYHBIE TIOCOOUS, pecypchl MHTepHeTa), aHaTM3upoBaTh HH(OPMAIIHIO
pasNUYHbBIX BHJIOB U (GOpPM NPEACTABICHUS, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U
HETMPOTUBOPEYNBOCTb;

- (QopmynupoBaTh 3ampochl U HPUMEHSATh pa3jIMyHble METOABl HpU IOMCKE M OTOOpe
nHbopMany, HeOOXOMMOM [T BBITIOTHEHUS YI€OHBIX 3a/1a4 ONPEICIIEHHOTO THIIA;

- IpUOOpeTaTh OMNBbIT HCHOJb30BAHUS HH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOATEJIbHO BbIOMpATh ONTUMAaNbHYIO (hOpMYy HpeACTaBiIeHUs HHPOpPMALUU (CXEMBI,
rpaduKu, [uarpamMmbl, TaOJIUIbl, PUCYHKU U IPYTHUE);

- UCTOJIb30BATh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA ITPHU paboTe ¢ XUMHUECKOH HHpOopMaLueil:

- IPUMEHATh MEXIpeaIMEeTHbIE ((PU3NYeCKre U MaTeMaTH4YeCKHe) 3HAKH U CHMBOJIBI, (HOPMYJIBI
ab0peBUaTypbl, HOMEHKJIATYPY;

- UCTIOJIH30BATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATJISITHOCTH.

MP2. YHuBepcanpHble KOMMYHUKaTUBHBIE JEHCTBUS:

- 3a/1aBaTh BOINPOCHI 1O CYIIECTBY OOCYXJaeMOW TEMBI B XOJ€ IUaliora W/WIN JUCKYCCHH,
BBICKa3bIBaTh UJAEH, (HOPMYIUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBINOJHEHHS MPEASIOKECHHON
3aJauu;

- BBICTYNaTh C IMpe3eHTalueil pe3yabTaTOB I03HABATEIbHOM JEATENBHOCTH, IOJYyYEHHbIX
CaMOCTOSITENTFHO WJIM COBMECTHO CO CBEPCTHHKAaMHU NPU BBHIMOJIHEHUH XHMHYECKOTO JKCIIEPHMEHTA,
MPAKTUYECKON PabOThI IO UCCIIEOBAHUIO CBOWCTB U3y4aeMbIX BELIECTB, Pealn3aluy yueOHOro MPOEeKTa,
1 (OPMYITHPOBATH BBIBOJIBI ITO PE3yJIbTaTaM MPOBEACHHBIX MCCIICIOBAHUN ITyTEM COTJIACOBAHUS O3
B X07i€ 00CYyX/1IeHUsI 1 0OMeHa MHEHHSIMH.

MP3. YHuBepcaabHbIE PETYISATUBHBIC IEHCTBHS:

- CaMOCTOATENbHO IUIAHUPOBATh W OCYIIECTBIISATH CBOIO I103HABATEIbHYIO JAEATEIbHOCTb,
ompeneNisAs €€ LeNH W 3a/Ja4yd, KOHTPOJMPOBATH M IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH
IpeJularaeMblii alrTOPUTM JICHCTBUN MPHU BHIMOJIHEHUH Y4EOHBIX M MCCIEI0BATEIbCKUX 3a/1a4, BHIOMPAThH
HanOosiee ((PEKTUBHBIA CIOCOO WX PEHICHUS C YYeTOM TOJIYYeHHsS HOBBIX 3HAHWM O BEMIECTBaX M
XUMHUYECKHX PEaKIUsIX;

- OCYIIIECTBIISATH CAMOKOHTPOJIb JESITETFHOCTH HAa OCHOBE CAMOAHAaJIM3a U CAMOOIICHKH.

Ilpeomemnuie pezyromamot (I1P):

[IpenmeTHBIC pe3ynbTaThl OCBOCHHS Kypca «OpraHrmdecKasi XUMHUSD OTPaKaroT:

[TP1.- cpopMHUpOBaHHOCTH MPEACTABICHUI: O MECTE U 3HAYCHUU OPTaHUYECKOM XUMHHU B CUCTEME
€CTeCTBEHHBIX HAyK W €€ pOJM B OOECIEYCHHWH YCTOMYMBOTO PA3BHUTHUSI UYEIIOBEUECTBA B PEIICHHUH
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Ipo0JIEM 3KOJIOTMYECKON, IHEPTeTUUECKON U NMUIIEBOI 0€30aCHOCTH, B Pa3BUTUU MEAMLIMHBL, CO3/1aHUU
HOBBIX  MaTepuajoB, HOBBIX  HMCTOYHHMKOB  JHEPIUH, B  OOECIEUYEHUH  PALUOHATIBHOTO
IIPUPOJIOIIOIB30BaHNs, B (DOPMUPOBAHMM MHPOBO33PEHHMS MU OOLIEH KyJIbTyphbl YelIOBEKa, a TakKkKe
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN CpE/Ie;

I1P2. BnageHue CUCTEMON XMMUYECKHUX 3HAHUM, KOTOpask BKIIIOYAET:

* OCHOBOINOJIAraroIIyue MOHATUS - XUMHUYECKHH 2JIEMEHT, aTOM, SAPO M JIEKTPOHHAS 000JI0YKa
aroma, s-, pP-, d-atoMHbIe OpOHMTAallM, OCHOBHOE M BO30YXICHHOEC COCTOSHHS aroMa, T'MOpHIH3aIHs
aTOMHBIX OpOuTaNeil, MOH, MOJIEKYJIa, BAJIEHTHOCTH, 3JEKTPOOTPUIATEIBLHOCTh, CTENEHb OKUCICHUS,
XMMHYECKas CBsI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIH 00beM, yrJepoAHbIi CKeleT, (PyHKIHMOHAIbHAs
TpyIma, pagukall, CTPYKTYpHbIE (opMyibl (pa3BepHYThIC, COKpAIICHHBIC, CKEJIECTHBIE), H30MEPHS
CTPYKTypHasi W IPOCTPAHCTBEHHAas (IeOMETpUYEecKas), M30Mepbl, FOMOJIOTMYECKHH psj, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOA- U a30TCOAEpIKAIIME OpPraHUYECKUE COEIMHEHUS, MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS;

* TEOpHuH, 3aKOHBI (nepuonuyeckuil 3akoH .M. MenneneeBa, TeOpUsl CTPOEHUSI OPraHUYECKUX
BeniectB A.M. byTiiepoBa, 3aKOH COXPAaHEHHs MAacChl BEILECTB, 3aKOH COXPAaHEHUS U INPEBPALICHUS
SHEPruM MpU  XUMHUYECKMX  PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH  S3BIK  XHMMH,
MHUPOBO33PEHUYECKUE 3HAHNUSA, JIEKALIUE B OCHOBE IOHUMaHHU IPUUMHHOCTU U CUCTEMHOCTU XUMHUYECKHUX
SIBIICHHI,

* (aKTOJIOrMUECKHE CBEJICHUS O CBOICTBAX, COCTABE, MOJYYCHUH U 0€30IaCHOM HMCIOIb30BaHUU
BAXHEHIINX OPraHUYECKHUX BEILECTB B OBITY U NMPAKTUYECKON AEATEIbHOCTU Y€lI0BEKa, OOIIMX HAYUYHbIX
IPUHIUIAX XUMHUYECKOT0 ITPOU3BO/ICTBA (HA MPUMEpE NMPOU3BOCTBA METAHOJIA, IepepaboTKU HePTH);

[TP3. copMupOBaHHOCTH YMEHHIl: BBISABISATh XapaKTepHbIC NMPU3HAKU MOHATHH, yCTaHABIUBAThH
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU ONIMCAHUH COCTABAa, CTPOEHUS U CBOWCTB
OPraHNYeCKUX COCTUHECHUM;

[1P4. cpopMupOoBaHHOCTH YMEHMIA:

— HCMOJb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTABJICHUS MOJIEKYJSPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BEILECTB;

— COCTaBJISITh YPABHEHMSI XUMUYECKHUX PEAKIINM U PACKPHIBATh UX CYLIHOCTh:

— OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX PEAKLUUI IOCPEICTBOM COCTaBICHHUS DJIEKTPOHHOTO
0ajaHca ITHX peakUWi, peakii HOHHOrO OOMEHA IyTeM COCTaBICHHMS HMX MOJHBIX M COKPAIIEHHBIX
MOHHBIX YPaBHEHUI;

— M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHMYECKUX BEIIECTB JJIS WILIIOCTPALMUA UX XUMHYECKOTO
U IPOCTPAaHCTBEHHOT'O CTPOEHUS;

[TP5. chopMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJIEKHOCTh M3YUYEHHBIX OPraHUYECKUX
BEIIECTB M0 MX COCTaBy M CTPOCHHMIO K ONpEAEICHHOMY KIacCy/Tpylie COEIUHEHUH, naBaTb UM
Ha3BaHMs 1o cuctemarnueckoil HomeHkiarype (IUPAC) um npuBOauTH TpUBHMATIbHBIE Ha3BaHWS IS
OTAENbHBIX MpEJICTaBUTENEH OpPraHMYEeCKUX BeLIecTB (PTWUJIEH, alleTWIEH, TOJIyOold, TIJIMLEepHH,
STWIEHIJINKOJb, (eHos, (QopMallbIerus, aueTalbJeruj, aleToH, MypaBbUHas KHCJIOTa, YKCyCHas
KHCJIOTa, CT€ApUHOBAasA, OJIEMHOBAs, MAJbMUTHHOBAsE KUCIOTHI, TVIMLUH, aJlaHWH, MajibTo3a, (QpPyKTO3a,
aHWIVH, TUBUHWJII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

[TP6. copMHpPOBaHHOCTH YMEHMS OMNpENeNiTh BUJ XHUMHUYECKONW CBSI3M B OPraHUYECKHUX
COEMHEHMX (KOBAJICHTHAsl U MOHHAs CBS3b, - U -CBSI3b, BOJIOPO/IHAS CBA3b);

ITP7. chopMHUpPOBAHHOCTb YMEHHUS HPUMEHSTH IOJIOKEHUS TEOPUU CTPOEHUS OPraHUYeCKUX
BeuecTB A.M. bytnepoBa /i 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT X COCTaBa U CTPOCHMS;

ITP8. chopMHUpPOBaHHOCT YMEHUH XapaKTepu3OBaThb COCTaB, CTPOEHHUE, (U3NYECKUE W
XUMHUYECKHE CBOWCTBA THUIHMYHBIX MpEACTaBUTEIEH pAa3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB:
QJIKaHOB, IMKJIOAJKAaHOB, AJKEHOB, AJIKAJAHEHOB, AJKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJOB, CIIMPTOB,
aJIbJIETUJI0B, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOCTUHEHUHN 1
aMHMHOB, AMHHOKHUCIIOT, O€JKOB, YIJEeBOJOB (MOHO-, AM- U TOJHUCAXapHJIOB), WIUTIOCTPUPOBATDH
TFEeHETUYECKYIO CBSI3b MEXAY HUMH YpPaBHEHHUSIMH COOTBETCTBYIOLUIMX XUMHYECKUX peakiuuil c
HCIOJIb30BAHUEM CTPYKTYPHBIX (HhOpMYIT;
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ITP9. chopMHpPOBaHHOCTH YMEHHUS XapaKTepU30BaTh UCTOUYHUKH YTIIEBOJOPOJHOIO ChIPbs (HEDTH,
NPUPOJHBIN Tra3, yroib), CHOCOOBI €ro mepepadoTKM U MPAKTHUYECKOE INPUMEHEHHE IPOAYKTOB
nepepaboTKH;

[TP10. chopMuUpOBaHHOCTH BIAJCHUS CHCTEMOW 3HAHMH O €CTECTBEHHO-HAYYHBIX METOHax
MO3HAHUA - HAONIOEHUM, U3MEPEHHUH, MOJEIMPOBAHUH, HKCIEPUMEHTE (PEalbHOM U MBICICHHOM) U
YMEHHUS TPUMEHSTh OSTH 3HaHUS; CPOPMHUPOBAHHOCTH YMEHHS MPHUMEHSATh OCHOBHBIC OIEPaLuU
MBICIMTENIBHOM 1E€ATEIbHOCTH - aHAIU3 U CUHTE3, CpaBHEHUE, 0000IEeHIE, CUCTEMATH3aLIHIO, BbISIBICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBA3EH - JJI U3yUEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEaKLIU;

ITP11. chopMupOBaHHOCTh YMEHHII: BBISABIIATh B3aUMOCBSI3h XUMUUYECKUX 3HAHUN C TIOHATHSIMHU H
NPEJCTaBICHUAMU JPYTUX ECTECTBEHHO-HAYYHBIX NPEAMETOB s 0ojiee OCO3HAHHOIO IMMOHMMAaHUS
CYLIHOCTH MaTepUaJIbHOIO €AMHCTBA MUPA, UCIOJIb30BATh CUCTEMHBIC 3HAHUS 10 OPraHUYECKON XUMUU
111 OOBSICHEHUS U IPOTHO3UPOBAHMUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOY;

ITP12. cdopMHpOBaHHOCT, YMEHHWW: NPOBOJUTH paCYEThl 10 XUMHUYECKUM (QopMynam u
YpaBHEHHUSIM XUMHMUYECKHX PEAKIMUH C HCIIOJIb30BaHMEM (U3WYECKHX BEIMYMH (Macca, 00beM Ta3oB,
KOJINYECTBO BEILECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: pacyeThl I10
HaXOXJICHUIO XHUMHYECKOW (OpMYJIbl BEIIECTBA 10 HM3BECTHBIM MACCOBBIM JIOJISIM XHMHUYECKHUX
3JIEMEHTOB, NIPOJYKTaM CrOpaHMsl, INIOTHOCTH I'a3000pa3HbIX BEILECTB;

[TP13. chopMUPOBAHHOCTb YMEHHIl: MPOTHO3UPOBATh, AHAJIM3UPOBATh U OLIEHHWBATH C MO3MLIMN
HKOJIOTUYECKOM 0€30MacHOCTH TOCHIECTBUS ObITOBOW M IPOM3BOJICTBEHHOM AEATENbHOCTH 4YEIOBEKa,
CBSI3aHHOW C mepepabOTKON BEMIECTB, MCIOIB30BATH IMONYyYCHHbIC 3HAHHS JJISl MPUHATHS TPAaMOTHBIX
peleHui mpobaeM B CUTyalMsX, CBI3aHHBIX C XMMUEH;

[1P14. copMHpOBaHHOCTH YMEHHI: CaMOCTOSITENILHO IUIAHUPOBATh U MPOBOJUTH XUMHYECKHM
HKCHEPUMEHT (TOJIyueHHEe W U3yYCHHE CBOWCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIE pEaKLUU
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOJCOAEPKALIUX OPraHUYECKUX BEUIECTB, PpELICHHE
HKCHEPUMEHTAIbHBIX 3aJau I10 PACHO3HABAHUIO OPraHUYECKHX BEIIECTB) C COOJIOJEHHEM IPABUI
0e3omacHOTO OOpalieHusi ¢ BellecTBaMU M JabopaTOpHBIM 00opymoBaHHEM, (GOpPMYIUPOBATH LEJb
UCCIIEIOBaHMsI, NPEACTaBIATh B pa3IMYHOW (OpMe pe3ysbTaThl SKCIEPUMEHTa, aHAJIU3UpOBaTh U
OLIEHUBATh UX JOCTOBEPHOCTH;

[TP15. chopMUpOBaHHOCTH YMEHHUIA:

— coOdrofaTe MpaBHja SKOJOTMYECKH IIeJIECOO0Pa3HOr0 MOBENCHHUS B OBITY W TPYIOBOU
JEATEIBHOCTH B LEJSAX COXPAHEHMsI CBOETO 370POBbs, OKPY)KAIOIIEH MPUPOAHON CPelbl U JOCTH)KEHHUS
YCTOMYHMBOTO pa3BUTHSA;

— OCO3HaBaTb OINACHOCTh TOKCHYECKOTO JEHCTBUS Ha MKUBBIE OPIaHU3MBI OIPEAEICHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIca nokazarens [1JIK;

— aHaJIMU3MPOBATH 11€1€CO00PA3HOCTh MPUMEHEHHs] OPraHUYECKHX BEIIECTB B MPOMBIIUIEHHOCTH
U B OBITY C TOUKU 3pEHUSI COOTHOLIEHUS pUCK-TI0JIb3a;

[TP16. cpopMHPOBAaHHOCTh yMEHHIl: OCYLIECTBIAThH IEJICHANPABIECHHBIH MOUCK XUMHUYECKOU
nH(pOpMaLlUU B Pa3JIMYHBIX UCTOYHUKAX (HaydHas M yuyeOHO-HayuyHas JUTEpaTypa, CPelICTBa MAacCOBOU
uHpopmanuu, MHTepHeT W Jpyrue), KPUTHUECKH aHAJIU3UPOBaThb XHUMHUYECKYI0 HH(OpMALUIO,
nepepadbaTbIBaTh €€ U UCIOJB30BaTh B COOTBETCTBUH C ITOCTABIEHHOW yueOHO! 3a1auei.

[TpeameTrHbIe pe3ynbTaThl OCBOCHHUs Kypca «O011ast 1 HeopraHuuecKkasi XUMHs OTPaxaroT:

[TP17. chpopMUpPOBaHHOCTH MPEACTABICHUI: 0 MaTepUaIbHOM €IUHCTBE MHUpPA, 3aKOHOMEPHOCTSIX
U MTO3HABAEMOCTU SIBJIEHUI IPUPOJIBI, O MECTE U 3HAYEHUU XMMHMH B CHCTEME ECTECTBEHHBIX HAYK U €€
posiu B 00ecreyeHN YCTOMYMBOIO pa3BUTHS, B PEIIEHUU MPOOJIEM SKOJIOIMUYECKOM, SJHEPreTHYeCKOn U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAMLMHBI, CO3/IaHUM HOBBIX MAaTEpUAIOB, HOBBIX MCTOUYHUKOB
SHEPruM, B 00€CNeUYeHUH palMOHAIBHOIO MPUPOAOIONIB30BAHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U
o01eit KyJabTyphbl YEJIOBEKa, a TAK)KE IKOJOTMUECKH 0OOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOIHOM Cperie;

[TP18. chopMupoBaHHOCTH BIIaICHUS] CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpask BKIIOYALT:

— OCHOBOIIOJIAraloUIfe MOHSTHUS - XHMHYECKUH DJJIEMEHT, aroM, SApO aToMa, H30TOIbI,
ANIEKTPOHHAs 000J0YKa aroma, s-, P-, d-aTOMHBIE OpOMTAllM, OCHOBHOE M BO30YXICHHOE COCTOSHUS
aToMa, rHOpuAM3aIMs aTOMHBIX OpOWTanei, MOH, MOJIEKyJa, BaJIEHTHOCTh, AJIEKTPOOTPHULIATEIbHOCTb,
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CTENIEHb OKUCJIEHUS, XMMHYECKas CBsA3b (KOBAJEHTHAs, MOHHAs, METaJUIM4ecKas, BOJOPOIHAA),
KpUCTAJNIMYECKAsl ~ pelleTKa, XHWMUYecKas pPEaklus, pacTBOp, DJIEKTPOJUTBI, HEIIEKTPOJIUTHI,
NEKTPOJINTUYECKAsT OUCCOLUALMs, CTENEeHb IUCCOLMALNN, BOAOPOJHBIA I10Ka3aTejb, OKHCIMUTEID,
BOCCTAHOBHUTEIIb, TETIOBOH 3(PPEKT XUMHUUECKON PEeaKLnu, CKOPOCTh XUMHUECKOH peakIui, XUMHIECKOe
paBHOBECHE;

— TEOpPUM M 3aKOHBI (TEOpHS IEKTPOJIUTUYECKON AMcCOLMalMM, nepuoandeckuil 3akon J[.M.
MenpeneeBa, 3aKOH COXpPaHEHMSI MAacChl BEILECTB, 3aKOH COXPAHEHUS M IIPEBPALICHMs JSHEPruu IpU
XUMHUYECKUX PEAKLUAX, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JACHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XUMHHM, MHPOBO33DEHYECKHE 3HAHUS, JICKAIIME B OCHOBE
IIOHUMAaHUs TPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHMX SIBJICHUI; COBPEMEHHBIEC IIPEJICTABICHUS O
CTPOCHMHM BEILECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HaJMOJIEKYJIIPHOM YPOBHSIX;

— TPEACTABIICHUS O MEXaHM3MaX XMMUYECKUX PEaKLMH, TEPMOJUHAMUYECKUX U KUHETHUECKUX
3aKOHOMEPHOCTSX UX IPOTEKAHMS, O XUMUYECKOM PABHOBECUH, PACTBOPAX U TUCIEPCHBIX CUCTEMAX;

— (pakTonornyeckue cBeCHUA O CBOMCTBAX, COCTABE, NOJYYCHUU U OE30MaCHOM HCIIOJIb30BAaHUU
BOXHEHIIMX HEOPraHMYECKHX BEIIECTB B ObITY M IPAKTUYECKOH [EATENIbHOCTU 4EeJIOBEKa, OO0IIUX
Hay4YHBIX IPUHLUIIAX XUMUYECKOIO IIPOU3BO/ICTBA;

ITP19. chopMUpOBaHHOCTH YMEHUI: BBISABIATH XapaKTE€pPHbIE IPU3HAKU MOHATHH, YCTaHABIMBATh
UX B3aUMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOLIME MOHATHUS MPU ONMUCAHUM HEOPTraHUMUYECKUX BELECTB U
UX NPEBPALLEHUM;

ITP20. cpopMUPOBaHHOCTb YMEHMSI HCIIOJIb30BATH XMMHMUECKYH0 CHUMBOJHUKY JUIsl COCTABIICHUS
(dopMys BElIECTB M YpaBHEHUH XMMHUYECKHUX peakuuil, cucrtemarnueckyro HoMmeHkiaarypy (IUPAC) u
TPUBHUAJIbHBIC HA3BAHUS OT/JEJIbHBIX BEIECTB;

ITP21. chopMHPOBAHHOCTb YMEHHUS OIPEIEIIATh BAJIEHTHOCTh U CTENEHb OKHCICHUS XUMHUUECKUX
3JIEMEHTOB B COEAMHEHMSIX, BHJl XUMHYECKOM CBSI3M (KOBaJE€HTHAas, MWOHHAs, MeETaJUIMYecKas,
BOJIOPOJIHAS ), THIT KPUCTANINYECKOM pEeIIeTKH KOHKPETHOI'O BELECTBA;

[1P22. chopMupOBaHHOCTH YMEHHS OOBSCHATH 3aBHCHUMOCTH CBOWCTB BEIIECTB OT BHUAA
XMMHUYECKOH CBS3M W TUIIA KPUCTAUIMYECKOM peleTkd, OOMEHHbI H JIOHOPHO-AaKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

[TP23. chopMUpOBaHHOCTH YMEHHUIA:

— KJIacCH(HMIMPOBATh: HEOPTraHMYECKHE BEIIECTBA MO HMX COCTABY, XUMHUECKHE PEAKIUH I10
pa3NUYHBIM MpPHU3HAKaM (YMCIYy M COCTaBYy pearupyrollux BeIIeCTB, TemioBoMy 3(ddekTy peakuuu,
M3MEHEHHUIO CTENEHEH OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH, YUYaCTHIO KaTaau3aTopa U JIpyrue);

— €aMOCTOATENbHO BHIOWPATh OCHOBAHUS M KPUTEPUHU JJIS KIACCU(UKALMU N3Y4aeMbIX BEIIECTB
Y XUMHYECKUX PEAKIIUN;

[TP24. cdopMHpPOBaHHOCTh YMEHHMsS pPACKpBIBATH CMBICH Iepuoandeckoro 3akoHa J[.U.
MenzeneeBa M JI€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTENIBHYI0 M MPOTHOCTHYECKYIO
byHKIUY;

[TP25. chopMUpOBaHHOCTh YMEHUI:

— XapaKTepHU30BaTh NIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XMMHUYECKHUX JIEMEHTOB IEPBOTO -
yeTrBeproro nepuoaoB Ilepmommueckoit cucrembl .M. MengeneeBa, HCHONb3ysd TMOHATHUA
«IHEPreTHYECKUE YPOBHIY, «IHEPreTHUECKUE MTOYPOBHUY, «S-, P-, 0-aTOMHBIE OpOHUTAITH», KOCHOBHOE H
BO30YKJIEHHOE YHEPIe€TUYECKUE COCTOSIHUSI aTOMay;

— OOBACHATH 3aKOHOMEPHOCTU M3MEHEHHS CBOMCTB XMMHUYECKUX DJIEMEHTOB M HUX COEJUHEHUM
no nepuojam u rpynmam Ilepuoanueckoi cucremsl [{.11. MenaeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0UEK;

[1P26. chopMUpPOBAaHHOCTh YMEHUI: XapaKTepHU30BaTh (OMHUCHIBATh) 00IIME XUMUUYECKHE CBOMCTBA
BEUIECTB PA3JIMYHBIX KJIACCOB, IIOATBEP)KIATh CYLIECTBOBAHME T'E€HETUYECKOW CBSI3U  MEXKAY
HEOpPraHMYECKUMH BEIIECTBAMU C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOUINX XUMUYECKUX PEAKIIHIA;

[TP27. chopMupOBaHHOCTH YMEHUS PACKPBIBATh CYIIHOCTH!

— OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN ITOCPEICTBOM COCTaBJICHHSI DIIEKTPOHHOIO
OanaHca ATUX peakUui; peakUuii MOHHOrOo OOMEeHa IyTeM COCTaBJIEHMS WX TOJHBIX M COKpAIEHHBIX
VOHHBIX YPaBHEHUMN;
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— peakuuid THIpOoIIN3a;

— peakuuii KOMIUIEKCOOOpa3oBaHus (Ha MpUMeEpPe THIPOKCOKOMITIICKCOB IIMHKA U ATFOMUHUS);

[1P28. cdopMupOBaHHOCTb YMEHHSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKUX
peakuuil ¢ y4eTOM HUX HEPIeTUYECKUX XapaKTEPUCTUK, XapaKTep M3MEHEHMsI CKOPOCTH XHMUYECKOU
peakuuu B 3aBUCHMOCTH OT pa3IMYHbIX (DaKTOPOB, a TaKKe XapakTep CMEUIEHUS XHUMUYECKOTrO
paBHOBECHSI 1101 BIIMSHUEM BHEIIHUX Bo3aeicTBuil (npunuun Jle [llarense);

[TP29. chopMUpOBaHHOCTh YMEHHUS XapaKTepU30BaTh XMMHUYECKUE PEaKIUH, JIeXkKalllie B OCHOBE
MPOMBIIIJICHHOTO TOJIYYEHUs CEPHOM KHUCIOTHI, aMMHaKa, OOLIMe Hay4HbIe MPUHLUIB XUMHUYECKHX
MIPOU3BO/JICTB; 11€TIECO00PA3ZHOCTh MPUMEHEHHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTU U B OBITY
C TOUKH 3PEHMSI COOTHOIIEHUS PUCK-TIOJIb3A;

ITP30. chopmMupoBaHHOCTH BIIaJICHUS CUCTEMOM 3HAHUH O METOJIaX HAYYHOTO MO3HAHUS SBJICHUN
IpUPOABl - HAOJIIOJEHUE, W3MEPEHHUE, MOJEIMPOBAHUE, OSKCIIEPUMEHT (PEajbHBI W MBICICHHBIN),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHsS NPHUMEHATh 3TH 3HAHUSA TNPH IKCIEPUMEHTATbHOM
WCCIICIOBAaHUH BEIIECTB M JUISI OOBACHEHHS XUMHUYECKUX SBJICHHHA, HMMEIOIIUX MECTO B MPUPOJE,
MIPAKTUYECKON ACSITEILHOCTH YEJIOBEKa U B IIOBCEHEBHOM KU3HU;

[TP31. chopMUPOBAHHOCTh YMEHHSI BBISBISTh B3aUMOCBSI3b XUMUYECKHUX 3HAHUHN C TOHITHIMH U
MIPEJICTABICHUSIMU JAPYTUX ECTECTBEHHO-HAYYHBIX MPEAMETOB Ui Oojee OCO3HAHHOTO MOHMMAHUS
MaTepUaIbHOTO €JUHCTBA MUPA;

[TP32. chopMUPOBAaHHOCTh YMEHUS IPOBOJIUTH PACUETHI:

— C HCHOJb30BAaHUEM IIOHATUH «MaccoBas JOJIsI BEIIECTBA B PAcTBOpPE» U  «MOJISIpHast
KOHIIEHTPALIUY;

— MAacchl BEIECTBA WM 00beMa ra3a Mo U3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce WM 00beMy
OJTHOTO M3 YYAaCTBYIOLIUX B PEaKIIUU BEIIECTB;

— TtemoBoro 3¢ dekTa peaknuu;

— 3HAYEeHUs BOJIOPOJHOIO IOKa3aTels PacTBOPOB KUCJIOT U IIENOYEeH C M3BECTHON CTENEHBIO
JUCCOLMAINHY;

— Macchl (00beMa, KOJIMYecTBa BEIIECTBA) MPOIYKTa PEAKIMH, €CIIU OJHO U3 UCXOJHBIX BEIECTB
JIAaHO B BUJIC PACcTBOPA C OMPEICIICHHON MacCOBOM JI0JICH PACTBOPSHHOTO BEIECTBA MJIU JAaHO B U30OBITKE
(MMeeT mpumMecH);

— JI0JIM BBIXOJIa IPOJIyKTa peaKluu;

— 00BEMHBIX OTHOILIEHUI ra3os;

ITP33. chopMupOBaHHOCTh YMEHHI: CAMOCTOSITENIPHO TUIAHUPOBATH M TPOBOJIUTH XUMHUUYECKHI
HKCHEpUMEHT (TpOBEJICHHE pEeaKUUid HOHHOrO OOMeHa, MOJATBEPXkJIEHHE KaueCTBEHHOIO0 COCTaBa
HEOpPraHMYECKUX BELIECTB, OINpPEAENEHUE Cpebl PACTBOPOB BEIIECTB C IIOMOIIbIO HHIAUKATOPOB,
WU3YYCHHE BIUSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOW pPEaKIMH, pelleHne
SKCIIEPUMEHTAJbHBIX 3afad o TemaMm «Metamasl» u  «Hemeramnb») ¢ coOnrofeHHEM MpaBUil
Oe3omacHOro oOpallleHusl C BellecTBaMU M J1a0opaTOpHbIM 00OpynoBaHHEM, (GOPMYIUPOBaTH LEJb
UCCIIEIOBaHMs, MPEACTaBIATh B pa3IU4YHONM (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIW3UPOBaTh U
OLICHWBAaTh HX JIOCTOBEPHOCTh; C(HOPMHPOBAHHOCTH YMEHHI: COOMIOAaTh MpaBHJIa TOJH30BAHUS
XUMHUYECKON MOCyI0i U J1abopaTOpHBIM 000pYAOBaHHEM, OOpAIllEHUs! C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIHUSMU TIO BBITOIHEHUIO J1a00paTOPHBIX XMMHUUYECKUX OIBITOB, IKOJOTUYECKH I1eJIeCO00pa3HOrO
MOBE/ICHUS B OBITY U TPYJOBOW NEATEIBHOCTH B LEISX COXPAHEHUS CBOETO 3JI0POBBS, OKpYXKarolleu
IIPUPOJHON Cpelbl U JOCTUXKEHMSI €€ YCTOMYMBOIO Pa3BUTHsI, OCO3HABATh ONACHOCTH TOKCHYECKOIO
JEMCTBUS Ha KUBbIE OPraHU3Mbl OIPEEICHHBIX HEOPraHMUYECKUX BEIECTB, TOHUMasl CMbICI MOKa3aTels
IJIK;

[1P34. chopmMupoBaHHOCTh yYMEHHH: OCYIIECTBIISITH IICJICHANPABICHHBIN TMOUCK XUMHUYECKOM
nH(pOpMaLUK B Pa3IUYHBIX UCTOYHUKAX (HaydHas M yuyeOHO-HaydHas JTUTEpaTypa, CPelCTBA MacCOBOM
nHpopmanuu, WHTEpHET W HOpyrue), KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO HWH(MOpMAIHIO,
nepepadaTbIBaTh €€ M UCIO0JIb30BaTh B COOTBETCTBHHU C MIOCTaBIEHHON yueOHOH 3a1a4ei.

» IIP35. aniga 0Oy4aromuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbsI: YMEHUE MPUMEHSAThH
3HAaHUSA 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKUX SBICHUMA
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Oowue komnemenyuu (OK):

OK 01. Bribupats criocoOsl perieHus 3a1a4 npopeccuoHaIbHON eI TeNbHOCTH, TPUMEHHUTEIBHO
K Pa3JINYHbIM KOHTEKCTaM.

OK 02. Ucnonp30BaTh COBpEMEHHBIE CPEICTBA MTOMCKA, aHAIN3a U MHTEPIIPETAINN HHPOpMAIUH,
1 MH(OPMaIMOHHBIE TEXHOJIOIMHU AJIS BBIIIOJHEHUS 3aa4d NPo(ecCUOHANBHOMN NesTeIbHOCTH.

OK 03. IlmanupoBaThb M peaqu30BBIBaTH COOCTBEHHOE MPO(ECCHOHATBFHOE W JIMYHOCTHOE
pasBUTHE, IPEIIPUHUMATENBCKYIO JESITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCII0NIb30BaTh 3HAHUS 110
MPaBOBOW M (PMHAHCOBOI IPaMOTHOCTHU B PA3IMUHBIX KU3HEHHBIX CHUTYaLIUsX.

OK 04. Db dexTnBHO B3aUMOICHCTBOBATh M padOTaTh B KOJUICKTUBE U KOMaH/IE;

OK 05. OcymecTBisiTh YCTHYIO U NHCbMEHHYK0 KOMMYHHUKALMIO Ha T'OCYIapCTBEHHOM SI3bIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO M KYJIBTYPHOTO KOHTEKCTA;

OK 06. IIposBiasATh IpaxaaHCKO-NATPUOTHYECKYIO IO3ULHUIO, JIEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHHE HA OCHOBE TPAJULMOHHBIX POCCUICKUX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
YYETOM TapMOHHU3AIMH MEKHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOUICHUH, NMPUMEHSATh CTAaHAAPTHI
aHTUKOPPYIIMOHHOI'O IIOBEJCHNUS;

OK 07. CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH CPElbl, PECYPCOCOEPEKEHHIO, MPUMEHSITD
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpexXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYANHBIX CUTYAIHIX.

Ilpogheccuonanvrvie komnemenyuu (I1K):

IIK 1.1. IMogroraBnuBath pabouee MecTo, 00OpyAOBaHUE, CHIPhE, MCXOIHBIE MaTe€pUaibl s
00pabOTKHU CBIPbsl, IPUTOTOBJIEHUS 0IY(HaOPUKATOB B COOTBETCTBUM C MHCTPYKLUSAMU U pEriaMEeHTaMH.

[IK 2.1. IlogroraBnuBath pabouee MecTo, OOOpPYAOBAHHUE, CHIPhE, MUCXOAHBIC MaTepUANbl IJIs
IIPUTOTOBJICHHUSI TOPSYMX OO, KyJMHApHBIX M3AEIHHA, 3aKyCOK pa3HOOOpa3HOro acCOpPTHMEHTa B
COOTBETCTBUM C MHCTPYKLUSAMHU U PETIaMEHTaMHU.

IIK 2.2. OcyumecTBiATh MPUTOTOBIIEHUE, HENPOJOJDKUTEIbHOE XpaHEHUEe OyJIbOHOB, OTBapOB
pa3zsHO00pa3HOI0 aCCOPTUMEHTA.

IIK 2.4. OcymecTBisiTh NPUTOTOBJIEHUE, HENPOAOKUTEIBHOE XpAaHEHHWE TOpsSAYUX COYCOB
pa3sHOOOPa3HOI0 aCCOPTUMEHTA.

[TK 2.5. OcymecTBiasaTh IPUTOTOBJICHHUE, TBOpUYECKOe OopMIIEHHE U TIOJITOTOBKY K pealli3aiiu
ropsiuux OJrOJ U FapHUPOB U3 OBOILEH, TPHOOB, KpyI, 0000BBIX, MAKAPOHHBIX U3JEIUI Pa3HOOOPA3HOTO
aCCOPTHMEHTA.

I1K 2.6. OcymiecTBIsATh NPUTOTOBICHHUE, TBOPUECKOE O(GOPMIIEHHE U MOATOTOBKY K pealn3alui
ropsuux OJ0J, KyJWHApHBIX HW3JEIUM, 3aKyCOK W3 sIMIl, TBOpPOTa, ChbIpa, MYKH pPa3HOOOpPa3HOIo
aCCOPTUMEHTA.

[IK 2.7. OcymecTBisiTh TPUTOTOBJICHUE, TBOpUECKOE O(DOPMIICHHE U MOATOTOBKY K peaau3aiiu
ropsiuux OJ0Jl, KyJHMHAPHBIX M3/EIHUN, 3aKyCOK M3 PbIObI, HEPHIOHOTO BOAHOTO ChIPbS PazHOOOPa3HOTrO
aCCOPTHMEHTA.

I1K 2.8. OcymiecTBasTh NPUTOTOBICHNUE, TBOPUECKOE OPOPMIIEHHE U MOJITOTOBKY K peaau3aliu
ropsuux OJf0J, KyJWHApHBIX M3AENUM, 3aKyCOK M3 Msca, JOMAalllHEeHd NTHUIbl, AWYM U KPOJHUKa
pa3sHOOOpa3HOI0 aCCOPTUMEHTA.

[IK 3.1. IlogroraBnuBath pabouee MecTo, 0OOpPYAOBAHHUE, CHIPhE, MCXOAHBIC MaTEpPUAIBI IS
IIPUTOTOBJICHUS XOJIONHBIX OJIIOJ, KyJIMHAPHBIX M3JENUi, 3aKyCOK B COOTBETCTBUU C MHCTPYKLHSIMU U
peraamMeHTaMu.

IIK 3.2. OcymecTBiasaTh NPUTOTOBIEHUE, HENPOJOJDKUTEIBHOE XPaHEHUE XOJOJHBIX COYCOB,
3arpaBoOK pa3HOOOPA3HOTO ACCOPTHMEHTA.

1K 3.3. OcymuiecTBasATh NPUTOTOBICHNUE, TBOPUECKOE OGOPMIICHHE U MOJITOTOBKY K pean3aliu
caJlaTOB pa3HOOOPa3HOro aCCOPTUMEHTA.

[1K 3.5. OcymiecTBasTh NPUTOTOBICHUE, TBOPUECKOE OPOPMIICHHE U MOJATOTOBKY K peaan3aiiu
XOJIOAHBIX OJIF0]T U3 PHIOBI, HEPHIOHOTO BOJHOTO CHIPhS pa3HOOOPA3HOTO ACCOPTUMEHTA.

I1K 3.6. OcymiecTBasATh NIPUTOTOBICHNUE, TBOPUECKOE OGOPMIIEHHE U MOJITOTOBKY K peaau3aliu
XOJIOJTHBIX OJIFO] M3 Msica, TOMAITHEH MTULIbI, TUYHU Pa3HOOOPa3HOr0 aCCOPTHUMEHTA.
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IIK 4.1. IloaroraBnuBaTth pabodee MecTO, 00OpYAOBaHHUE, ChHIPhE, MCXOIHBIC MaTE€pUAbl IS
NPUTOTOBIICHHUSI XOJIOJHBIX M TOPAYMX CIAAKUX ONION, JECEepTOB, HAMUTKOB Pa3HOOOPA3HOTO
aCCOPTHMEHTa B COOTBETCTBUU C MHCTPYKLMSIMH U PETIaMEHTaMHU.

[1K 4.2. OcymuiecTBiasATh IPUTOTOBICHNUE, TBOPUECKOE O(GOPMIICHUE M TOATOTOBKY K pealln3alui
XOJIOJTHBIX CJIAJKUX OJIOM, TECEPTOB pa3HOOOPA3HOT0 ACCOPTUMEHTA.

[1K 4.3. OcymecTBasaTh IPUTOTOBICHHUE, TBOpUECKOe OopMIIEHHE U TIOJITOTOBKY K pealli3aiiu
TOPSIYMX CJIAJKUX OO, IECEpTOB Pa3HOOOPA3HOTO ACCOPTUMEHTA.

[1IK 4.4. OcymecTBasSTh TPUTOTOBICHHUE, TBOPUECKOE OPOpPMIICHHE U TOATOTOBKY K peaIH3alliu
XOJIOJTHBIX HAITUTKOB Pa3HOOOPA3HOTO aCCOPTUMEHTA.

[1K 5.1. IloxroraBnuBaTh paboyee MECTO KOHIUTEPA, 000pyHAOBaHNE, HHBEHTAPh, KOHAUTEPCKOE
CBIPbE, UCXOJIHBIE MaTEpUalbl K paboTe B COOTBETCTBUU C MHCTPYKIUSMU U perilaMeHTaMH.

[1IK 5.3. OcymecTBisTh M3rOTOBIEHHE, TBOPUYECKOE OQOpPMIICHHE, MOATOTOBKY K peau3aliu
XJ1€000YyI0UHBIX M3/CIHH U Xj1e0a pa3HOOOPa3HOT0 aCCOPTHUMEHTA.

[1IK 5.4. OcymiecTBisTh M3rOTOBIEHHE, TBOPUYECKOE OQOpPMIICHHE, MOATOTOBKY K pean3aliu
MYUHBIX KOHIUTEPCKUX U3AETU pa3HOOOPa3HOTO aCCOPTUMEHTA.

[1IK 5.5. OcymiecTBisiTh M3rOTOBIEHHE, TBOPUYECKOE OQOpPMIICHHE, MOATOTOBKY K peau3aliu
MUPOXKHBIX U TOPTOB pa3HOOOPA3HOTO aCCOPTUMEHTA.
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4. TemaTu4ecKoOe IVIAHUPOBAHUE
O0bem 001Ie00pa3oBaTeIbHON JUCUMILIMHBI M BUIbI Y4e0HOH padoThI:
OO0beM oOpa3oBaTenbHOM MpOrpaMMbl - 2329acoB; caMOCTOsITeNbHAsE pabota oOyuatorierocs — 0
4acoB; KOHCYJbTAIMK - 2 Yaca; ¢ ImpenojaBaresieM - 224 4acoB; MPOMEXYyTOUHAas aTTecTalus - 6 4acos;
WH/IMBUYAJIbHBIA IPOEKT - 0 4acos.

Bun yuyeOHo# padoThI Oovem uacos

O0Bem 00pa3oBaTeILHON TPOTrPAMMBI 232
CamocrosTenbHas paboTa 00ydJaronierocs -
KoHncynpranuu 2

C npenogaBarenem 224

B TOM YHCIIE:

Jlexumu, ypoku 112
[IpakTrueckue 3aHsTH 112
IIpomexxyrouHas arrectanus B popMe IK3aMeHa 6
VHIMBU Iy IbHBIA TPOCKT -
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TemaTu4yeckuii njian o0meodpazoBaTeIbHONH TUCHUIVINHBI XHUMHUSA

HaumenoBanu Copep:xanue y4eOHOI0 MaTepHaJia MPaKTHYECKHE 3aHATHS, CAMOCTONITe/IbHAA padoTa Oobe DopMBbI M METO/BI dopmupyemMble
e o0yuvarommxcsi M KOHTPOJISI H OLleHKHU o0mue u
pa3aejioB 1 qyaco pe3yabTaToB Hpo(l)eccnoﬂaﬂbﬂb[e
TeM B o0y4eHust KOMIeTeHIuH
BBenenue Coneprkanue yaeOHOro Matepuana (YpOoKH, JICKIHUHN) 1
1 IIpemver w 3HaueHWE OPTaHMYECKOW XWMHH, TMPEICTABICHHE O MHOTO0Opa3uu OpoHTAIBHBIN OIIPOC. OK 2-OK5
OpPraHUYECKHUX COCIUHEHUM
[IpakTHyecKue 3aHATHS 1
1 KontpomsHas padora Nel. Bxogras nmaraoctrka Oponraneueii  ompoc. | OK 2-OK5
IIpenBapurensHbIi
KOHTPOJIb (TeCT).
Paspgea 1. 132
Opranuyecka
s1 XUMHSI
Tema 1. Conepxanue yueOHOTo MaTepuaia (ypOKH, JICKIIHUH)
Teopernueckn | 1 Teopus cTpoeHHs opraHudeckux coeauHeHnt A. M. byrtiepoBa u coBpeMeHHbIE 2 OpOoHTANIBHBIN OIPOC. OK 1- OK6
€ OCHOBBI NpPEJCTaBICHUA O CTPYKTYype MOJIEKYJ. 3HaueHHEe TEOPHUH CTPOCHHS OPTraHHYECKHX TectupoBanue.
OpraHu4ecKo coellMHEeHU. MouekyssipHble U CTPYKTYpHbIE (GopmMynbl. CTpyKTypHbBIE (OPMYJIBI
XHMHUHU Pa3NUYHbIX BUIOB: pa3BEPHYTAd, COKpalIEHHAs, CKeJIeTHas
2 W3omepust. Bumsl n3oMepun: CTpyKTypHasi, IpOCTPaHCTBEHHAS 2 @OpoHTAIBHBIN OIIPOC. OK 1- OK6
TECTHPOBAHHE
3 [pexncraBnenue o knaccupuKaldyd OpraHUYEcKUX BeulecTB. [loHATHE 0 (YHKIMOHAIBLHOMN 4 OpOoHTAIBHBIN OIPOC. OK 1- OK6
rpymne. [omonorus. T'omonormueckue psgpl. Cucremarnueckas HOMEHKIATypa TectupoBanue.
opranmueckux coemuHeHnit  (IUPAC) w  TpuBMampHBIE Ha3BaHHUSA  OTHCIBHBIX
Tpe/ICTaBUTENECH
4 Oco0eHHOCTH U KIIacCH(UKAIIUSA OPTAaHHICCKIX PEaKIHA 2 OpOoHTANBHBIN OIIPOC. OK 1- OK6
TECTUPOBAHHE
[IpakTHyeckue 3aHATHS
1 Jlabopatopnast pabora Nel. OOHapyxeHHe yriepoja W BOJOPOJAa B OPTaHUYECKOM 2 Jlabopatopnast padora | OK 1- OK6
COEJMHEHUM.
Tema 2. | Copepxanue yueOHOro Matepuaa (ypoKH, JEKIUH)
Yriaesogopon 1 lomonormueckuit psg u obmas ¢opMmyna ankaHoB. CucTeMaTHdeckass HOMEHKIATypa 2 DpoHTANBHBIN OIIPOC. OK 1- OK7, IIKl.1,
bl aJIKaHOB U pajaukanoB. M3omepus yrnepoaHoro ckenera. Quzuueckue ceoiicmea ankaHos. TectupoBanue. IIK2.1., IIK3.1., TIK4.1,
XUMUYECKUE CBOMCTBA AJIKAHOB: TaJOr€HUPOBAHHUE, TEPMUUYECKOE DPA3JIOKEHUE, KPEKUHI becena c | IIKS.1
KaK CIIOCOOBI MOJTYYEeHUS BaXHEUIINX COEAMHEHHWH B OpraHmYecKoM cuHTe3e. IloxydeHue poeCCHOHATIBHOI
ankaHoB. Peakins Bropua. Haxoxxaerne B mpupoJie 1 npumenenue ankanos. HaIPaBICHHOCTHIO
IIpakTueckue 3aHATUS
1 JlaGoparopuas padota Ne2. [TonmydeHne MmeTaHa U U3YYEHHE €r0 CBOCTB 2 Jlaboparopnas pabora | OK 1- OK7
2 IIpaktudeckas pabora Nel. [IpenenbHbIe yTiIeBOAOPOIBI 4 ITpaktudeckas pabora | OK 1- OK7
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Conepxanue yaeOHOro Matepuaina (YpoKH, JISKITUH)

2 Anxensl. 'oMoorndeckuii psi ankeHoB, o0mas GopMyia, HOMEHKIATYpa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AIKEHOB, SP?-rHOpuM3aIus aTOMHBIX OpOHTasek
yrepona, 0- W m-cBsi3u. CTpyKTypHas M TeoMeTpuyeckas (I[HC-TpaHC-) H30MepHs
®uznyeckue CBOWCTBA aNKEHOB. XHMHUYECKHE CBOWCTBA: pEAKLHMU NPUCOCTUHEHUS,
nojnuMepusanuu U okucineHus. IlpaBuno MapkoBHukoBa. KadecTBeHHbIE peakuuu Ha
JIBOHMHYIO cBsi3b. CriocoOBbl OJTydeHHUs 1 MPUMeHeHe ATKeHOB

@poHTANBHBIN OIpOC.
XUMHUECKUI TUKTAHT.
TectupoBanue

becena c

npo¢eCCHOHATBHOMN
HANpPaBJIEHHOCTHIO

OK 1- OK7, IIKI.I,
MK2.1., TIK3.1., TIK4.1,
TKS5.1

HpaKTI/I‘IeCKI/Ie 3aHATHA

3 Jlabopatophras pabota Ne3. [TonyueHre 3TUICHA ICTHPATAIICH STUIOBOTO CIIUPTA JlaboparopHas padora | OK 1- OK7
Conepxanue yueOHOro Marepuaia (YpoKH, JICKIHH)
3 AJKagueHBI. Knaccudukarus aJKaIUEHOB (compsikEHHEIE, W30JIMPOBAHHBIE, @poHTANBHBIN ONpOC. OK 1- OK7, IIKl1.1,

KyMynupoBaHHBIE). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHMS M XUMHUYECKHX CBOMCTB

XHUMHYECKUM JUKTAHT.

MK2.1., TIK3.1., TIK4.1,

COTIPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lomnmepusanus conpspKEHHBIX TUEHOB. TectupoBanue [IK5.1
Crioco0blI IosTyyeHUs ¥ NPUMeHeHHne aJKa/IMeHOB becena c
IpodeCcCHOHANTBHOMN
HaNpaBICHHOCTHIO
4 Anxusbl ['oMonOTHYeCKHMA psA alKWHOB, oOmas (Gopmylia, HOMEHKIATypa W H30MEpHsl. @poHTAIBHBIN OIpoC. OK 1- OK7
OJNEeKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ] AJIKHHOB, SP-THOpUAN3AINS XUMHYECKUH AUKTAHT.
aTOMHBIX opOuTaner yraepona. Pusmdeckue CBOMCTBA AIKHHOB/ TectupoBanue.
XUMHAYECKHE CBOWMCTBA: pEAKIMH TNPHCOCIWHECHMS, ANMEPH3ALNH W TPUMEPH3ALUH,
okucieHua. KHCIOTHbIE CBOHCTBAa aJKHMHOB, HMEIONIMX KOHIIEBYIO TPOMHYIO CBS3b
KagecTBeHHbIE peakiiy Ha TPOHHYIO CBSI3b
5 KonmgecTBo BermecTBa U €AMHUIIBI €T0 U3MEPEHUS: MOJb. KomOuHnpoBaHHBIH OK 1- OK6
orIpoc.
Pemenne 3anau
[IpakTrueckue 3aHATUSL
4 IIpaktudeckas paborta Ne2. OnpenesnieHre KOMUYECTBA BEIECTBA [paktuyeckas padora | OK 1- OK6
Copneprxanue yueOHOro MaTepuaina (ypOKH, JIEKIIUH)
6 Haxoxxnerrne MonekynspHOH (GpopMyIsl Ta3000pa3HOTO YTIIEBOJOPOIA IO €ro INIOTHOCTH U KomOuHMpOBaHHBIH OK 1- OK7
MacCOoBOH J0Jie 31EMEHTOB orIpoc.
Pemenue 3amau
TIpakTnueckue 3aHATUS
5 IIpaktuueckass pabora Ne3. HaxokmeHue MOJeKyIsIpHOW (HOpMynbl Tra3000pa3HOTO IIpaktryeckas pabora | OK 1- OK6

YTJ€BO0POJA 10 €10 IMJIOTHOCTH U MAacCCOBOH JI0JI€ DJIEMEHTOB

Copneprxanne yueOHOTo MaTepHuaia (ypOKH, JIEKIINH)

7 ApomaTHdeckue yriieBoopos! (apeHsl) ['oMonormaeckuil psit apeHoB, olmas Gopmyna,
HOMEHKJIaTypa W H30MEpHs OIJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJIBI
Oensona. [IpaBuno apoMaTUYHOCTH, MPUMEPHI APOMATHUYECKUX coeanHeHnH. duznueckue
CBOMCTBa apeHOB. XMMHUYECKHE CBOMNCTBA OCH30J1a M €r0 TOMOJIOTOB: PEaKIINH 3aMEIICHHSI B
OCH30JLHOM KOJbIIE W YIVIEBOJOPOJHOM pajJHKalle, PEaKIMu MPUCOCTUHEHUS, OKHUCIICHHUE

DpoHTAIBHBIN OIIPOC.
TecTupoBaHue.
becena c
npodeccuoHaTLHOM
HAIpPaBJIECHHOCTBIO

OK 1- OK7, IK1.1,
MK2.1., IK3.1., TIK4.1,
TK5.1
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romoioros  Oemzoma. CmocoObl MONMy4YeHHS W HPUMEHEHUEe  apoOMamuyecKux
271€6000P0008.
8 Ipuponustii ra3. IlonytHeie HedTsiHble Ta3bl. HedTh u e€ mpoucxoxknenue. KameHHBIN 2 OpOHTAIIBHBINA OIPOC. OK 1- OK?7,
Yrojb U MPOXYKTH ero mnepepadotku CriocoObl nepepaboTkn He(TH: NMEperoHka, KpeKuHr CocraBieHue IIK5.4,I1K5.5.
(TepMuueckuid, KaTaauTHYecKuil), pudopMmuHr, nuponus. IIpodykmer nepepabomku KpoccBopaa
Hegmu, ux npuMenenue 6 nPOMbIUICHHOCIU U 6 Oblmy . becena
npodecCHOHAIBLHON
HaIpaBJICHHOCTBIO
9 O06061eHre U cucTeMaTu3anys Mo TeMe 1 ®poHTanbHBIN 0npoc
[IpakTHyeckue 3aHATHS
6 [Tpakrryeckas padora Ned. HomeHkI1aTypa 1 M30MepHs yIriieBOAOPOJIOB 4 [Ipaktnyeckas padbora | OK 1- OK7
7 KontponbHas pabora Ne2. YrieBonopo sl 1 KonrpospHas padbota OK 1- OK7
Tema 3. | Conepxanue yueOHOTO MaTtepuaia (YpOKH, JICKIIUH)
Kucaopoacone | 1 IIpenensHble OogHOaTOMHBIE CHUPTh. CTpoeHHE MOJIEKyJd (Ha MpUMepe MeTaHojla H| 2 OpOoHTANIBHBIN OIPOC. OK 1- OK7, IIK2 4.,
pikailme sranona). [omonormueckmii psa, obmas ¢opMmyna, HU3OMEpHs, HOMEHKIAaTypa H TectupoBanue. [IK5.4, TIKS 5.
OpraHu4ecKmne kinaccuukanms. Pusnueckue CBOHCTBA MPeIeNIbHBIX OJJHOATOMHBIX CIIUPTOB. BomopoaHsie Becena, pemenne
COCAMHCHHA CBSI3M MEXIY MOJICKYJIaMH CIHPTOB XHUMHYECKHE CBOWCTBA: pEaKIHMU 3aMEIIeHHS, 3a1a4 ¢
JeTHIpaTanuy, okuciaeHns. KadecTBeHHas peakius Ha OJHOATOMHbBIE CIHPTHL. [lelicTBre IpodeCcCHOHANTBHOM
3TaHOJa M METaHOoJA Ha OpraHm3M denoBeka. CrocoObl TONydEHUS W INIPUMEHEHHE HaIpaBJICHHOCTHIO
OJTHOATOMHBIX CIUPTOB. llosyueHne 3TaHONA: peakiys OpOXKEHHS TIIIOKO3bI, THApaTalys
stuneHa. Ilpumenenue meranona u smanona. OU3HOIOTUUECKOE JNEHCTBHE METAHOJA U
9TaHOJIAa Ha OPTAHU3M UYeJIOBEKa.
2 OTUNEHTINKOIb M TIHLIEPHH KaK MPEIACTaBUTENH MpPEAETbHBIX MHOTOATOMHBIX CIHPTOB. 2 OpOoHTANIBHBIN OIPOC. OK 1- OK7,1IK1.1,
KagecTBeHHas peakiys Ha MHOTOaTOMHBIE CIIUPTHI U €€ IMPUMEHEHHUE JUIS paclo3HaBaHMS TectupoBaHue. [IK2.1., T1IK3.1., ITK4.1,
[NIMIEpUHa B COCTaBE KOCMETMYECKUX cpeAcTB. [lpakmuueckoe npumeneHue Bbecena c TIK5.1
STUIICHIJINKOJIA U 2/IUUEPUHA. npodeccroHabHOM
HaINpaBJIEHHOCTHIO
[IpakTHyeckue 3aHATHS
1 | JlabopatopHras pabota Ne4. CiupThl 2 JlaboparopHas padora | OK 1- OK7
Coneprxanne yueOHOTo MaTepuaia (YpOKH, JICKIIHHN)
3 KapOoHWnbHBIE COEAMHEHMS — aIbJETHIObl M KETOHBL. OJIEKTPOHHOE CTPOEHHE 2 ODpoHTANIBHBIN OIIPOC. OK 1- OK7
KapOOHMJIbHOW Tpynmbl. ['oMosiorndeckne psijibl abAETHI0B U KETOHOB, o0mas (opmyiia, TectupoBanue [1K4.2-11K4.4., TIKS.5.
n3oMepus U HoMeHkiaTypa dusnyeckue CBOMCTBA aNbJETUAOB U KETOHOB XHUMHYECKHE becena
CBOWCTBA albJETHIOB M KETOHOB: peakuuu npucoeauHeHus. OKHUCIEHUE allbIETHIO0B, podecCHOHANBHOMN
KaueCTBEHHbIE PeaKkLnK Ha aybaeruapl. CriocoObl NONYUCHHS U HpUMEHERUE Alb0ecu008 1 HAMpPaBIEHHOCTBIO
KETOHOB
[IpakTHyeckue 3aHATHS
2 JlabopaTopHast padoTa Ne5. Anbaernsl 2 Jlabopatopnas pabora | OK 1- OK7
3 [Tpakrryeckas padora Ne5. HomeHnknatypa u m30MepHs CIMPTOB, ajlbJETHJIOB 4 [Tpaktnyeckas padbora | OK 1- OK6
Conepxanue yueOHoro Marepuaia (YpoKH, JISKIHH)
4 OJIHOOCHOBHBIE TIpeJieNibHbIE KapOOHOBBIE KHCIOTHL. OCOOEGHHOCTH CTPOEHHS MOJIEKYJ 2 @DpoHTaNBHBIH OIIpOC. OK 1- OK71IK2.2.,

24



KapOOHOBBIX KHUCIIOT. M3omMepus W HOMeHKIaTypa. PU3NvecKue CBOHCTBA OJHOOCHOBHBIX
NpeJeTbHBIX KapOOHOBBIX KHUCIOT. BOMOPOIHBIC CBS3M MEXIY MOJCKYJIaMH KapOOHOBBIX
KHCJIOT

XUMUUECKUE CBOMCTBA: KHUCJIOTHBIC CBOMCTBA, pCAKIMs STCPUPHUKAIMU, PEAKIHUH C
y4acTHEeM YTIICBOJOPOAHOro paaukaia OCOOCHHOCTH CBOHCTB MYpaBbHHOM KHCIIOTHI.
MHuoroo0pa3ue kapOOHOBBIX KHCIOT. CHOCOOBI MOJNYYCHUS U HPUMEHEHUE KapOOHOB8bIX
Kucuom.

TectupoBanue

becena, peleHue
3a1a4 c
npo¢eCCHOHATBHOM
HaIpaBJIEHHOCTHIO

I1K2.4.,I1K2.6.-11K2.8.,
IK3.2.-

5 Ilpeocmasumenu  evicuiux KapOOHOBBLIX KUCAOM: CTEAPUHOBAs, MaTbMUTHHOBAS, 2 OpoHTATBHBIN OIPOC. OK 1- OK7IIK2.2.,

OJICMHOBASI, JIMHOJICBAS, TMHOJIICHOBASI KUCIIOTHI, C60HCHEA U RPUMEHEHUe TectupoBanue T1IK2.4.,I1K2.6.-T1IK2.8.,
Becena c | [IK3.2.-I1K3.6.
po¢eCCHOHATBHOM
HaNpaBICHHOCTHIO

[IpakTHyeckue 3aHATHS

4 JlabopatopHas paboTa Ne6. CoticTBa KapOOHOBBIX KHCIIOT. 2 JlaboparopHas padora | OK 1- OK7

5 IIpakTrdeckas pabora Ne6. Anpaerunbl, KapOOHOBBIE KHCIOTHI 4 [Ipaktryeckas pabora | OK 1- OK6

Coneprxanne yueOHOTo MaTepHuaia (YpOKH, JICKIIHH)

6 Cnoorcusle 3¢puper. T'omonormdeckuii pan, odmiast Gopmyna, U30MEpHst U HOMEHKIIATYpA. 2 OpOoHTAIBHBIN OIpOC. OK 1- OK7, I1K4.2.-
®u3nyeckue W XUMHUYECKHE CBOMCTBAa: THAPOJIU3 B KHUCIOM W IIEIOYHOM cpene. TecTupoBaHue. 11K4 .4., TIK5.3.-TIK5.5.
Ilpumenenue becena c

npoQeCCUOHATBHOM
HaNpaBJIEHHOCTHIO

[IpakTHueckue 3aHITHU

6 I JlabopatopHnas padota Ne7. CuHTe3 3TUIOBOTO 3(Hpa YKCYCHON KHCIOTHI 2 JlaboparopHnas pabota

Copeprxanne yuebHOro Mmatepuana (ypoKH, JEKIHHN)

7 Kupwvr. Ctpoenune, QuU3HUECKHE U XUMHUCCKHE CBOWCTBA JKUPOB. 2UOPOIU3 B KUCIIOH H 2 OpOoHTATBHBIN OMPOC. OK 1- OK7,11IK2.2.,
menodHoit cpeae. OCOOEHHOCTH CBOWCTB >KHPOB, COACPXKAIIUX OCTATKU HEMpPEeeTbHBIX TectupoBanue T1K2.4.1TK2.6.-TIK2.8.,
JKUPHBIX KUCTIOT Kupwi 6 npupooe. Becena c [1K3.2.-TIK3.6.

npoQeCcCHOHATBHOM
HaINpaBJIEHHOCTHIO

8 Pacuetsr MoneKynsipHOH (POPMYITHI IIO TIPOYKTAM CTOPAHHUS 6 KomOuHMpOBaHHBIH OK 1- OK7

orpoc.
Pemenue 3anau

[IpakTHyeckue 3aHATHS

7 IIpaktiueckass pabora Ne7. OmnpeneneHue MOJEKYJISIpHOH (OpMyNBl IO TPOJYKTam 6 [paktnyeckas padbora | OK 1- OK7
CropaHust

Conepxanue yueOHoro Marepuaia (YpoKH, JISKIIHH)

9 OOmas xapakTepucThka yrieBogoB. Kiaccudukamms yriaeBomoB (MOHO-, AHM- H 2 DpoHTaNIBHBIN OIIPOC. OK 1- OK7, IIK2.5.,
MOJIMCaxapyIbl ). TectupoBanue [1K2.6., [1K4.2.-I1K4 4.,
Monocaxapuodwsl: TII0K03a, (HPYKTO3a, rajgakTo3a, pudo3a, ne3okcupubosa. Duznveckue Becena c I1K5.3-5.5.

CBOMCTBA M HaxoxzaeHue B mnpupoge. dorocuHre3. XUMHYECKUE CBOMCTBA IVIFOKO3BI: po¢heCCHOHATIBHOM

pEaKLUK C YYacTHEM CIIMPTOBBIX M ANbACTHIHON TPYMI, COMPTOBOE M MOJOYHOKHCIIOE HaNpaBICHHOCTHIO
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6pO)KQHI/Ie. Hpumenenue 2JIIOKO03bl, e€ 3HauCHHE B KU3HCACATCIIPHOCTH Oprannu3ma.

10

JHucaxapuoor: caxapo3a, MajJpTo3a U JAKTO3a. Boccranasnusaromue u
HEBOCCTaHABJIMBAIOIUe Aucaxapunsl. Iudponus oucaxapudos. HaxoxaeHue B nIpupose u
npumeHnenue. Ioaucaxapuowt: xpaxmal, TTUKOTeH U e/no03a. CTpoeHHe MaKpOMOJIEKy
KpaxmaJjia, IJIMKOTeHa M Ieqmoio3sl dusndeckue CBONHCTBa KpaxMmana U LEJUIIONO3BI.
Xumuueckue cBoiicTBa Kpaxmana: 2uopoau3, KaueCTBeHHasl peakiys ¢ HoA0M. XUMHUECKUe
CBOMCTBA LEJUIIONO3BL: THAPONW3, IModydeHHe >¢hupoB 1emwmono3sl  llonsartue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBII MIENK).

@poHTANBHBIN OMpOC.
TectupoBaHue
becena, pemenue
3a1a4 ¢
npo¢eCCHOHATBHOMN
HaIpPaBJICHHOCTHIO

OK 1- OK7, IIK2.5.,
[1IK2.6., I[1K4.2.-11K4 4.,
I1K5.3-5.5.

HpaKTI/I‘IeCKI/Ie 3aHATHA

8 [Ipaktryeckas padora Ne8. YrieBosl [Ipaktnyeckas padora | OK 1- OK6
Jlaboparopras pabora | OK 1- OK7, IIK2.5.,
9 JlabopatopHas paboTa Ne8. Yenesoowt ¢ mnpodeccrHoHaTFHON
HaNpaBICHHOCTHIO
10 Ipaktrdeckas padbora Ne9. ['eHeTHdeckas CBA3b MEKIY KIaccaMi OpPTraHUIECKUX [paktrgeckas pabora | OK 1- OKG.
COEIMHEHN N
11 KontpompHas padora Ne3. Kucnopomconepxaniie opraHiIecKie COeTHHCHAS KonTtponpHas pabora OK 1- OK7
Tema 4. | Copepxanue yueOHOTO MaTepraa (ypoKH, JEKIIIH)
A3zoTcoaepixa 1 AMUHBI — OpraHMYeCKHe TMPOW3BOJHBIE aMMHaka. Kiaccupukamus  aMHHOB: DpoHTANBHBIN OIIPOC. OK 1- OK7
mue anudaTHUecKue W apOMaTHIECKUe; IIEpPBHYHBIC, BTOpWYHBIC M TpeTruuHble. CTpoeHne TectupoBanue
OopraHm4eckKue MoJeKyn, obmas ¢opMmyna, H3OMEpHUs, HOMEHKIaTypa H (HU3WIECKHE CBOMCTBA.
coeMHEeHMS Xumudeckoe cBOWCTBa anu(paTUYeCKUX aMHHOB: OCHOBHBIE CBOWCTBA, AJIKWIMPOBAaHUE,
B3aMMO/ICHICTBHE MEPBUYHBIX AMUHOB C a30THUCTOM KMCJIOTOH. AHMJIMH — TpPEACTaBUTEIh
aMHHOB apoMaTHyeckoro pspa. CtpoeHne aHWIMHA. B3anmMHOe BIMSHHE TPYNI aTOMOB B
MoJieKyJie aHnIHA. OCOOEHHOCTH XMMUYECKUX CBONCTB aHWINHA. KauecTBEHHbIE peaKIluu
Ha aHwinH CrocoObl MONyuYeHHsT W TpUMeHeHue anupaTHyeckux amuHOB. [lomyuenue
aHWJIMHA U3 HUTPOOeH30J1a
2 Amunokucnomer. Homenknatypa u uszomepus. DPU3HMUECKHE CBOHCTBA aMHHOKHCIIOT. OpOHTAIBHBIN OIPOC. OK 1- OK7, IIK2.8.,
Xumuueckue ceoiicmea aMHUHOKHCIOT KaK aM(OTEpHBIX OpPraHUYECKHX COCIUHCHUH, TecTupoBaHue TIK5.3., I[IK5 4.
peakus MOJIMKOHJCHCAMH, 0Opa3oBaHWE MNENTHIHON cBs3u. buonormdeckoe 3HaueHne Becena ¢
aMHHOKHCIIOT. CHHTE3 U THJIPOJIN3 METITH/IOB npodecCHOHANBHON
HaNpaBJICHHOCTHIO
3 Benku xax npupoHble nonuMepsl. [lepBuuHas, BTOpUYHAs U TPETUUHAs CTPYKTypa OelkoB DpoHTaANIBHBIN OIIPOC. OK 1- OK7, IIK2.2.,
XUMHUYECKHEe CBOWCTBA OCIIKOB: cudponu3, OeHamypayus, KadeCTBEHHBIE PEaKIMM Ha TectupoBanue IIK2.4.11K2.6.-11K2.8.,
OEJIKN. Becena c T1K3.2.-T1K3.6.
npodeccuoHaTLHOM
HaIPaBICHHOCTHIO
Tema 5. Copepxanue yaeOHOro Marepuaina (YpoKH, JEKITUH)
Bbicokomosiek | 1 OCHOBHBIE TIOHATHS XHMHU BBICOKOMOJIEKYJISIPHBIX COSIUHEHHA: MOHOMEp, MOJHMEp, OpoHTaNIBHBIHN ONPOC. OK 1- OK7,IIK1.1,
YJsIpHBIE CTPYKTYPHOE 3BEHO, CTETEeHb MOJUMEPHU3AINH, CPEIHIS MOJEKysipHas Macca. OCHOBHBIE TecTupoBaHue [IK2.1., [IK3.1., [TK4.1,
cOeJMHEHMA METOJIbl ~ CHUHTE3a  BBICOKOMOJIEKYJISIDHBIX ~ COCOUMHEHUMM —  MOJIMMEpU3alus | becena c | 1IK5.1
MOJTMKOHJCHCANNSI. PO eCCHOHANTBHOM
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Honumepnuoie Mamepuansl. ITnacmmacco (monmmaTHIIEH, TIOJIMIIPOTIMIICH,
MOJIMBUHHIXJIOPHI, MIOJIUCTHPOI, MOJIUMETUIMETaKpUIaT, TIOJIMKapOOHATBI,
nonudTUIeHTepedTanaT). YTWiu3auuss W mepepadoTKa  IUIacTHUKAa.  JJacTOMEpBhI:
HaTypajbHBIH Kay4yyK, CHHTETHYeCKHe Kaydyyku (OyTalUCHOBBIH, XJOPOIPEHOBBIH,

H30HpeHOBLIﬁ) W CUJIMKOHBI. Pe3nHa

HaImpaBJICHHOCTBIO

2 Bonokna: HatypanbHble (XJ10MOK, 1EPCTbh, MIENK), UCKYCCTBEHHBIC (6UCKO3a, aleTaTHOE 2 @DpoHTaNBHBIN OIIPOC. OK 1- OK7
BOJIOKHO), CHHTeTHYECKHE (KalpoH U JIaBCaH). TectupoBanue K 1.1., TIK 2.1., I[IK
Becena c | 3.1,IIK4.1., IIK5.1.
po¢eCCHOHATBHOMN
HaNpaBICHHOCTHIO
3 O6001eHre TT0 OPraHMYECKON XUMHUHI 2 OpoHTAIBHBIN OIIPOC. OK 1- OK7
ITucemenHoOE W
KOMITBIOTEPHOE
TECTHPOBAHHE
[IpakTHyeckue 3aHATHS
1 JlabopatopHras pabota Ne9. Pacnosznasanue ninacmmacc u 60710KOH 2 Jlaboparoprast pabora | OK 1- OK7
¢ mnpodeccHoHaTbHON
HaNpaBJIEHHOCTHIO
2 Kontponbnas pabora Ne4 Oprannueckue coeMHEHUs 2 KonrponbHas padorta OK 1- OK7
Pa3pen 2. 90
OO0mas "
HEOpraHu4vecK
asi XUMHS
Tema 1. | Coxepxanne yueOHOTO MaTepuaia (YpOKH, JEKITUH)
Teopernueckn | 1 CocraB BemecTBa. XHUMHYecKHe »JiieMeHThl. CrocoObl CyYIIECTBOBAHUS XHMHUYECKHX 2 KomOuHnpoBaHHBIN OK 1- OK6
e OCHOBBI 3JIEMEHTOB: aTOMBI, IPOCTBIE U CJIOXKHBIE BeIlecTBA. BemectBa MOJEKYISIPHOTO H orpoc
XUMHH HEMOJIEKYJIApHOro cTpoeHHs. CnocoObl OTOOpa)KeHHS MOJIEKYJ: MOJICKYJIAPHBIE H [TpoBepounas pabora
CTPYKTYpHBIE (OPMYJIBL.
Wsmepenne BemecTBa. Macca aTOMOB M MOJEKYJ. ATOMHas €AMHHMIA MAacChl.
OTHOCHUTENbHBIE aTOMHAsI ¥ MOJIEKyJIsipHast Macchl. KosmuecTBo BemecTBa U €UMHUIIBI €ro
n3MepeHus: MoJib. Yncno ABoraapo. MoisipHast Macca
IIpakTHueckue 3aHATUS
1 I IIpaxTryeckas padora Nel0. Haxo)xieHHe OTHOCHTEIHHON MOJNEKYJISIPHOI Macchl 2 [paktuyeckas padora | OK 1- OK6
Coneprxanne yueObHOro MaTepuaia (ypOKH, JISKIIUH)
2 Atom. CocTaB aTOMHBIX sIIEp. XUMUYECKHUH d7IeMeHT. M30TOTbI. 2 DpOHTATBHBIN OTPOC. OK 1- OK6
VYnpaxueHus.
PabGoTa ¢ Tabmuiei
TecTupoBaHue
3 CrpoeHne 3IeKTPOHHBIX 000JI0YeK aTOMOB, KBAHTOBBIE YHCIIA. DHEPIeTHUECKUE YPOBHHU H 2 OpoHTAIBHBIN OIIPOC. OK 1- OK6
HOAypoBHU. AToMHBIE opOuTank. Kiaccnupukanus XHMHYECKHX DJIEMEHTOB (s-, p-, d-, f- YpaxxHeHusl.
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3JIEeMEHTHI). Pacnpernenenne 3JIeKTPOHOB MO aTOMHBIM OpOWTAJSIM; MPUHITUI MUHUMyMa
SHEprud. DJCKTPOHHBIE KOH(QUTYpAlMM aTOMOB 3JEMEHTOB IIEPBOIO—YCTBEPTOTO
MCPUOJIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUU, DJICKTPOHHBIC KOH(PHUTypaIlMi UOHOB.
Ilonsitue 00 SHEPruu HOHM3AIINH, SHEPTUu CpOJCTBa K SJIEKTPOHY.
DnexkTpooTpulaTeNnbHOCTh [leproauueckuii 3akoH u Ileproanyeckas cucreMa XUMUYECKUX
anementoB J.U. MenaeneeBa. CBs3b neproauueckoro 3akona u Ilepuoanueckoi cucteMbl
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEeOpHell CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
W3MEHECHHS CBOMCTB XMMHYECKHX JIIEMEHTOB W 00pa3yeMBIX WMH MPOCTBIX H CIIOKHBIX
BEIIIECTB 110 TPYIIIaM U IeproaaM. 3HadeHne nepuoamdeckoro 3akona JIM1. Mernneneesa

TectupoBanue

4 Xumudeckasi CBsi3b. BHIBI XUMHYECKOW CBS3U: KOBAJICHTHAs, WOHHAS, METaJLIMYECKas OpoHTAIBHBIN OIIPOC. OK 1- OK6
MexaHn3MBl 00pa3oBaHUSI NOHHOU CBSI3H: YpaxxHeHus.
TecTupoBaHue
5 MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW CBS3M: OOMEHHBIH W TOHOPHO-aKIEHTOPHBIMH. OpOoHTAIBHBIN OIpOC. OK 1- OK6
OHeprust u JuMHA CBs3U. [1oJSIpHOCTH, HANpPaBJIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOM YnpakHeHUsL.
cBsa3u. Kpatusle cBs3u. BonopoaHast cBa3b. THIBI KPUCTANIMYECKUX PEMIETOK (CTPYKTYpP) U TectupoBaHue
CBOMCTBA BEILECTB.
[IpakTHueckue 3aHITU
2 [MpakTnueckas pabora Nell. Jucnepcuvie cucmemut [paktnyeckass padora | OK 1- OK7, IIK2.6.-
¢ mnpodeccuonansHoi | [1K2.8., T1K3.6., I1K4.2-
HaNpaBJIEHHOCTHIO [1K4.4., IIK5.5.
Conepxanue yueOHoro marepuaia (YpoKH, JISKIHH)
6 CriocoObl BBIpQKEHUS KOHUEHMPAUUU PACMEOPOE: MACCOBAsI JIOJI BEIIECTBA B PacTBOPE, @poHTANIBHBIN ONPOC. OK 1- OKe, T1K2.2.,
MOJISIpHAs! KOHIIEHTPAIHS. Pemenne 3amau ¢ | IIK2.4.-11K2.8., TIK3.2.-
npodeccroHabHOM MK3.6., [1K4.2.-[TK4.4.,
HaIPaBJIEHHOCTHIO I1K5.3.-T1KS.5.

HpaKTI/I‘ICCKI/Ie 3aHATHA

3 [pakTryeckas pabora Nel2. Pacuemut maccogoii 00iu pacmeopeHHoz0 éeujecmad [paktryeckas padora | OK 1- OK6, [1K2.2.,
¢ mnpodeccuonamsHon | [1K2.4.-ITK2.8., TIK3.2.-
HaIPaBJIEHHOCTHIO [1K3.6., [1K4.2.-[1K4.4.,
I1K5.3.-TIKS.5.

Coneprxanne yueOHOTo MaTepHuaia (ypOKH, JICKIIUH)

7 Knaccudukanus xumuueckux peakyuii B HEOPraHNUECKOH 1 OPraHNYECKON XUMHUH. 3aKOH DpoHTaANIBHBIN OIIPOC. OK 1- OK6, IIK2.2..-
COXpaHEHHsI MACChl BEILECTB; 3aKOH COXPaHEHMs U IIPEBPALLEHUS S3HEPIUU [P XUMUYECKUX YnpaxHeHus. IIK2.8., I1IK5.3.-T1K5.5.
peakmmax TemsoBbie 3(p(eKTHl XUMHUECKHMX peakiuid. TepMOXHMHIYECKHE YpaBHEHUS. Pabora ¢ Tabmureit
CKOpPOCTh XMMHUYECKOH peakuy, €€ 3aBUCHMOCTD OT PAa3JIUYHBIX (PaKTOPOB. TecTupoBaHue

becena ¢
npodeccuoHaTLHOM
HaIPaBICHHOCTHIO

8 OO6paTtuMble 1 HEOOpaTHMBIE peakIi. XUMUIecKoe paBHOBecre. DaKTOPbI, BIUAIONINE HA DpoHTAIBHBIN OIIPOC. OK 1- OK6

MIOJIOKECHNE XIMHUYIECKOTO PAaBHOBECHS: TEMIIEPATypa, TaBJICHNE W KOHIICHTPAIIUN BEIIECTB, TectupoBanue

yuacTtByromux B peakuuu. [Ipunnun Jle Ilartens.
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IIpakTueckue 3aHsATUS

4 IIpaxTryeckas pabora Nel3. CmenieHre XUMHIECKOTO PABHOBECHS [Ipaktrgeckas pabora | OK 1- OK6

5 JlabopatopHas pabota Nel(. @akTophl, BIHAIONINE HA CKOPOCTh XHMUYECKHX PEAKIHN JlaboparopHas padora | OK 1- OK7

Coneprxanne yueOHOTo MaTepHuaia (YPOKH, JIEKIIHH)

9 PacdeTs! Mo XUMHYECKAM yYpaBHEHUSIM OpoHTAIBHBIN OIIPOC OK 1- OK6

Pewenue 3anau

[IpakTHyeckue 3aHATHS

6 I [Ipakrryeckas padora Nel4. Penienue 3a1a4 10 XUMHYECKUM YPaBHEHHSIM [Ipaktnyeckas padora | OK 1- OK6

Conepxanue yueOHoro Marepuaia (YpoKH, JISKIHH)

10 OnexTponutudeckas aucconuanus. CunbHble U ciabble  31eKTpoiuThl. CTemneHb @DpoHTaNBHBIN OIIPOC. OK 1- OK7
qucconuanu. Cpena BOAHBIX PacTBOPOB: KHUCIIOTHas, HelTpaibHasl, IenodHas. Peakuuun YnpaxHeHus
HOHHOTO OOMEHa TectupoBanue

[IpakTHueckue 3aHITHU

7 I ITpakTnyeckas pabora Nel5. CocraBieHue ypaBHEHUI peakiiii HOHHOTO 00OMeHa [paktuyeckas padora | OK 1- OK6

Conepxanue yueOHOro marepuaia (YpokH, JICKIHHN)

11 OkucnumenvHo-eoccmanosumenshvie peakyuu. CTeneHb OKucIeHHs. OKUCIUTENs U @DpoHTANBHBIN OIIPOC. OK 1- OK6
BOCCTaHOBUTENb. IIponeccsl OKUCIIEHHS U BOCCTaHOBJEHUA. BakHellIne OKUCIUTEIU H VYopaxsHeHus [1K2.2.-T1K2.8., IIK5.3.-
BOCCTaHOBUTEIH. MeTo 1 3JIEKTPOHHOTO OanaHca TectupoBanue TIKS.5.

becena c
IpodeCcCHOHANTBHOM
HaINpaBJIEHHOCTHIO

12 Knaccudukanus oKHCINTENIBHO - BOCCTAHOBUTEIBHBIX PEAKIIUH @poHTaNBHBIN Onpoc.
VYupaxxneHus
TecTupoBaHue

[IpakTHyeckue 3aHATHS

8 [IpakTryeckas pabora Nel6. OKHCIUTENEHO-BOCCTAHOBHTEIBEHBIC PEAKIIUI [Ipaktryeckas pabora | OK 1- OK6

9 KontponpHas pabora Ne5. TeopeTnueckue OCHOBBI XHMUHU KontponrHas pabora OK 1- OK6

Tema 2. | Copepxanue yueOHOTO MaTepuaa (ypOoKH, JIEKIIHH)
Heoprannmuee | 1 Oxkcuovt. CBOICTBA KHCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX OKCHIOB: DpoHTANIBHBIN OIIPOC. OK 1- OK6, I1K4.4.
Kasi XUMHSA YnpakHeHUs..

TecTupoBaHue

becena c

npodeccuoHaTLHOM

HaIPaBICHHOCTHIO

2 Kucnomur. Knaccudukaiiust HeOpraHudeckux KUciaoT. CBOMCTBA KHCIIOT: B3aUMOIEHCTBHE DpoHTAIBHBIN OMIPOC. OK 1- OK7,IIK1.1,
OPTaHMYECKHX U HEOPTAaHWYECKHUX KUCIIOT C METaJUIaMU, OCHOBHBIMHU M aM(OTEPHBIMU TectupoBanue becena, | IIK2.1., [1K3.1., [1K4.1,
OKCHIaMH U THJIPOKCHIAMH, C COJISIMU, 00pa30BaHUE CIOKHBIX 3(DUPOB. peuieHue 3a1a4 ¢ IIK5.1., [1K4.4.,

mpo¢heCCHOHATBHOM
HANpPaBIEHHOCTBIO

3 OcHoBanust. Knaccngukanns ocHoBaHUH. XMUMHYECKHE CBOMCTBA IeI0Uei U @DpoHTaNBHBIN OIIPOC. OK 1- OK7

HEpacTBOPUMBIX OCHOBaHUIA. TectupoBanue
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AMDOTEPHOCTH OKCHIOB ¥ THAPOKCHIOB MIEPEXOTHBIX METAIIIOB: B3aUMOJICHCTBHUE C
KHCJIOTaMH U IIEJIOYaMH.

4 Conu. Knaccupukanust 1 Xumudeckne cBoicTsa coneil. OcoOeHHOCTH CBOWCTB coJei @DpoHTaNBHBIN OIIPOC. OK 1- OK7
OpPraHUYECKUX U HEOPraHMYECKUX KUCIIOT. YopaxxHeHus [1K2.2.-T1K2.8., I1K3.2.-
TectupoBanue 1IK3.6., I1K4.2.-1IK4 4.,
Becena, pemienue IIKS5.3.-TIKS 5.
3a7a4 ¢
npo¢eCCHOHATBHOMN
HaNpaBICHHOCTHIO
5 Memannwi. [lonoxeHne METaUIOB B IEPHOJMYECKON CHCTEME U 0COOCHHOCTH CTPOSHHS MX OpoHTAIBHBIN OIIPOC. OK 1- OK7,IIK1.1,
atomoB. IIpocThle BemecTBa - MeETaUIBI: CTPOCHHE KPUCTAJUIOB M MeETaJUTHIECKAas TectupoBanue [IK2.1., [IK3.1., [1K4.1,
XuMHu4deckas cBs3b. OOmme (u3ndeckwe CBOWCTBA METAJUIOB M BOCCTAHOBHUTEIHHBIC becena c TIKS.1
CBOMCTBA MX: B3aHMMOJICHCTBHE C HEMETAIaMU (KHUCIOPOIOM, TaJloTeHaMH, CEpOH, a30TOM, IpodeCcCHOHANTBHOM
BOJIOPO/IOM), C BOAOM, KHCJIIOTaMH, PAacCTBOPAaMH COJIEH, OPraHWYECKUMH BEIIECTBAMHU HaIpaBJICHHOCTHIO
(ciupramMu, rajoreHankaHamu, (EHOJIOM, KHCIOTaMH), co mienodamu. OKCHIBI H
ruapokcuabl MetauioB. IloHsTHe Koppo3uu. CrnocoObl 3alMThl METANJIOB OT KOPPO3HH.
Obmas xapaktepuctuka metamwioB IA-rpynmsl, [IA-rpynmsl, amomunus, B-rpynn (xpowm,
Maprasell, *eJe30, IMHK) UX (PU3NUECKUK U XUMUYECKHe CBONCTBA.
6 Hememannewt. TlonoxxeHHe HEMETAUIOB B TIEPUOIMYCCKON CHCTEME, OCOOCHHOCTH CTPOCHUS @poHTaNBHBIN ONPOC. OK 1- OK7, I1K2.7.-
UX aTOMOB. DJEKTPOOTPHLIATEIEHOCTE. YopaxxHeHus [1IK2.8.,
Hemerannsl - mpocTele BemecTBa. AJUIOTponus. XHMHMYECKHE CBOIHCTBa HEMETAJUIOB. TectupoBanue
OxucnuTenbHbIE CBOWCTBA: B3aMMOJICHCTBHE C MeTallaMH, BojaopoJoM. Bomopon, Becena ¢
rajloreHbl, KHCJIOpOZ, cepa, a3oT, ¢ocdop, YriIepoa, KpeMHHUH ux ¢u3nIecKue u podecCHOHANTBEHOMN
XMMHUYECKHE CBOMCTBA. HaNpaBJIEHHOCTHIO

HpaKTI/I‘ICCKI/Ie 3aHATHA

1 JlabopatopHas pa6oTa Nell. B3anmojeiicTBHE METAJUIOB C paCTBOPAaMH KHCIIOT M COJICH JlaboparopHas padora | OK 1- OK7

2 JlabopatopHas pabota Nel2. [ToxydeHue, coOupaHue U pacrio3HaBaHHUE Ta30B JlaboparopHas padora | OK 1- OK7

Coneprxanne yueOHOTo MaTepHuaia (YpOKH, JICKIIUH)

7 Macca npoayKTOB peakIliy, eCIIi OJHO U3 BEIICCTB JaHO B H30BITKE OpoHTABHBIN OIpoC. OK 1- OK6

Pemenue 3amau

[IpakTHyeckue 3aHATHS

3 [Ipakrrueckas padora Nel7. Pacuers! Macchl MPOJyKTOB PEaKIMH, €CIIN O/IHO U3 BEIIECTB [Ipaktryeckas padora | OK 1- OK6
JIaHO B U30BITKE

Conepxanue yueOHoro Marepuaia (YpoKH, JISKIIHH)

8 PacueTsl MaccoBoit WM 00BEMHOM JJOJIM BBIXOJIA TPOIYKTa PEAKIIUH OT TEOPETHUECKH DpoHTaANIBHBIN OIIPOC. OK 1- OK6
BO3MO>KHOTO Pemenue 3ana

IIpakTHueckue 3aHATUS

4 IIpaktuueckas pabdora Nel8. PacueTst MaccoBod wim 0OBEMHOW JOJU BBIXOJA MPOAYKTA OpoHTaNIBHBIHN ONPOC. OK 1- OK6
PEeaKIyy OT TEOPETHYECKH BO3ZMOKHOTO Pemenne 3amau

5 IIpaktndyeckas pabota Nel9. I'eHermueckas CBSI3b MEXIy KJIacCaMH HEOPTaHWYECKHUX [IpakTrueckas pabora

COEIMHEHN
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6 | Kourpomsnas pabora Ne6. Heoprammdaeckas XHMus 2 KontpoasHas pabora OK 1- OK6
Tema 3. | Cogmepxanue yueOHOTO MaTepuana (ypOKH, JEKIIHH)
Xumust u|ll HayuHple npUHINTIBI OpraHU3aIMH XUMUYIECKOTO IPON3BOICTBA. [IpOMEBINIIEHHBIE CTIOCOOBI 2 DpOHTANIBHBIN OIIPOC. OK 1- OK7
JKU3Hb MOJy4YeHUsl BaXKHEHIINX BelecTB (Ha NMpHMepe NMPOU3BOACTBA AMMHUAKa, CEPHOI KUCIOTHI, [enosas urpa
MeTaHousa). [IpoMblUIeHHBIE CIIOCOOBI MOJYYEHHsS METaUIOB M CIUIABOB. XHMMHUYECKOE Pemenne
3arpsi3HEHUE OKpY)KaloIIel cpeabl U ero nociencTsus. IIpodnema nepepaboTku OTXOH0B U CUTYallMOHHBIX 33134
MOOOYHBIX TPOAYKTOB. Ponb XuMHHM B 0OECHEYEHHH JHEPreTHUECKOH 0e30IacHOCTH.
[TpuHIMDB! 3enEHONM XUMHUU. XUMHS B CEJIBCKOM X03sHcTBe. OpraHn4ecKue u MUHepajbHbIe
ynoOpeHus
2 XuMUsl MUINK: OCHOBHBIC KOMIIOHCHTHI, Ruujessle 0ooasku Poib XumMuu B 00CCIICUCHUU 2 OpoHTATBHBIN OIPOC. OK 1- OK7,I1K2.2.-
MHIIEBOI 0E€30MMaCHOCTH Becena ¢ | TIK2.8., I[1K3.2.-I1K3.6.,
po¢eCCHOHATBHOM [1K4.2.-11K4.4., ITK5.3.-
HaIPaBJIEHHOCTHIO TIKS.5.
[IpakTHyeckue 3aHATHS
1 IIpaktrdeckas padota Ne20. O3HaKoMIeHHE ¢ 00pa3LaMH CPeACTB OBITOBO XHMHH U 2 [paktnaeckas pabora | OK 1- OK7, IIKI.1,
JIEKapCTBEHHBIX NPENapaToB. ¢ mpodeccuonamsHo | [IK2.1., [IK3.1., TIK4.1,
HaIPaBJIEHHOCTHIO TIKS.1
2 | KonrpompHas pabora Ne7 MiToroBast KOHTpoJibHas paboTta 2 KontponpHas pabora OK 1- OK6
KoncyabTanuu 2
IIpome:kyTOUHasE aTTeCcTALMS IK3aMeH 6
NuauBuayaJdbHbIi POEKT -
Bcero 232
IIpodeccHoHATLHO OPHEHTHPOBAHHOE COIEPKAHME B T. 4. 68

*IIpogheccuonanvno opuenmuposannoe cooeprcanue 6b10e11emMcs Kypcueom
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5. YCJOBMUS PEAJIM3AIIAUN OBIIIEOBPA3OBATEJIBHOM JUCHUTIJIMHBI
5.1. TpeGoBaHusI K MUHIMAJBLHOMY MaTepPHAIbHO-TEXHUYECKOMY 00ecre4eHHuI0
Peanmzanust mporpammbel  001Ie00pa3oBaTeNbHON JAUCHUIUIMHBL TpeOyeT Haiu4yue Y4eOHOTro
KaOMHETa XUMHUH, HATNYUS JTa00PAHTCKOTO MIOMEIICHHS.
O6opynoBanue y4eOHOTro KaOMHETa XUMUU:
® paboyee MECTO 00YJAIOIIETOCH;
epabouee MECTO MPeIoIaBaTelis, CTOM U CTYJI IS ITPEToIaBaTells, KilacCHasl TOCKa, SKpaH;
® TIAKTUYECKUI MaTepuanbl 1O JUCHMIUIMHE XUMHS (TECTOBBIC 3a/JaHUs, YKa3aHUsA K
MPAaKTUYECKUM PaboTaM, pUCYHKH; CXEMBbI, TAOJHUIbI, IIPE3CHTAIINH, BHICOMATEpHall )
TexHuueckue cpencTra 00y4eHus:
® KOMIIBIOTED C JMIICH3UOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;
® [IpHUHTED.
O06opynoBaHue JTAOOPAHTCKOTO MMOMEIICHHS
TUIIOBOE 000pYy/I0BaHHUE:!
BBITSDKHOM 1IKad;
ceid;
paKoBHHA-MOKa;
JOCKa JIJISl CYIIKH MTOCY/IbI;
JTUCTUILISITOD;
PEaKTHBBI
Ha6op 1-HO Kucnotsr
— Habop 3-HO I'mapoxcuast
— Habop 5-HO Meramnsl
— Habop 7-H Hemerams
— Hab6op 9-HO Comnu. I'anorenu bt
— Hab6op 10-HO Comu. Cynbhatsl, CynbpUThL, CyIbQHIbI
— Habop 11-HO Conu. Kap6onatsr
— Habop 12-HO Conu. ®ocdatsl. CuarKaThl
— Habop 15-HO Coenunenus xpoma
— Hab6op 16-HO Conu. Hutpatst
— Habop 17-HO Unaukatopsl
— Habop 20-O Kucnopojcoaepkamniiue opraHndeckue
— Habop 21-O Kucnotsl opranndeckue
— Habop 22-O AmMuak. AMUHBL. YTJIE€BOJIBI
®  HaTypaJlbHbIE OOBEKThI KOJIEKIINU:
—KameHHbI# yroyib U IpOAYKTHI €T0 nepepadoTKH
—MuHepanbl ¥ TOPHBIE TOPOIbI
—Tonnuso
—IlIxana TBEpIOCTH
®  MOJeTH
— Habop kpucranindeckux pemeTok: anMasa, rpadura, sxkenesa, Maruus, OBapeHHOM coJu
— Habop mis MonenupoBaHus CTpOSHHSI HEOPTaHUIECKUX BEIIECTB
— Habop mi1st MogenupoBaHus CTPOSHHUSI OPTAHHMUECKUX BEIIECTB
[TeuaTHbIC TOCOOUS
®  CTEHJbI
—I13 TIC I.1. MenneneeBa
—XapakTepucTHKa METaJIOB
—Tabnuia pacTBOPUMOCTH COJIEH, OCHOBAHUM, KHCIIOT
®  Ta0JULBI
—Cepusi TaOIHUII 0 HEOPTAHNIECKON XUMHUH
—Cepust TaOIUIl O OPTAaHUYECKON XUMUU
e melenp IId:
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— opraHm3anud paboTel jabopaHTa (MMOATOTOBKH JEMOHCTPAIIMOHHOTO M YYCHHYECKOTO
JKCIIEPUMEHTA);

—  XpaHEHHUsl CpelICTB OOydeHHs (XMMHUYECKUX PEaKTHBOB, XUMHYECKOW MOCYAbl, IpHUOOpOB,
HATypaJIbHBIX 00BEKTOB, MOJIENICH );

— 1mocobuil Ha mne4aTtHOWl ocHoBe (TaOJMUIbl, KapThl, MOPTPETHl YYEHBIX, IUJAKTUYECKHE
MaTepuaibl, AILOOMBI U T.11.);

XpaHeHUs anmnapaTyphl.

5.2. YciaoBus peanu3amnuu 0011eo0pa3oBaTeIbHOM JUCHUILUIMHBI C YYeTOM crieu(pHIecKux
o0pa3oBaTe/IbHBIX IOTPeOHOCTE NPY HAJTUYMH B rpynne HHBaanaAoB u juu ¢ OB3

Peanuzamust mporpaMmMbl 001e00pa3oBaTeIbHON AUCHUIUIMHBI TpeOyeT MNpoBeACHUsS Y4eOHBIX
3aHATUN C YYETOM CIIETYIOIINX MOMEHTOB:

- UHIUBUYaIbHBIA MOAX0] K KaXKIOMY 00y4aroniemMycs;

- BO3MOXKHOCTh YBEJIMYCHHS CPOKOB OCBOEHHsS Y4eOHOTro Marepuana (Kak B paMmKax OJHOTO
3aHSATHS, TAK U B paMKaX U3y4€HUs TEMBI, pa3jiena);

- IPE/ICTAaBICHUE MaTepHalla MaJIbIMU J103aMU;

- KOMIUJIEKCHOE UCIOJIb30BaHUE YCTHOM, TAKTUIILHOM, )KECTOBOM peyu;

- HaIJIAIHO-JIEICTBEHHBIN XapaKTep coJepaHus 00pa30BaHus;

- YOPOIIEHHUE CUCTEMBI yueOHO-TI03HABATENbHBIX 33/1a4, PEIIaeMbIX B IIpOIEccCe 00pa30BaHus;

- HEMHOT'OCJIOBHOCTb, YETKOCTb U3JI0’KE€HUS, OTCYTCTBHE JIUIIHUX CJIOB;

- creuuagbHoe O00ydyeHHe IMepeHocy CHOPMUPOBAHHBIX 3HAHMM M YMEHHI B HOBBIE CHUTYallUd
B3aNMOJCHCTBHS C JICUCTBUTEIILHOCTEHIO;

- o0yueHmne pabote co 3puUTeNbHBIMU OOpa3amu: paboTa ¢ ydeOHUKaMH, Ta0IUIIAMU, PUCYHKAMU U
np.;

- TpEeHUPOBKA YMEHHUsS BBIJCNATH TIJIaBHOE: OOYYEHHE COCTABJICHHUIO KOHCIEKTOB, TAaOJHII,
TEXHOJIOTUYECKUX KapT, UHTEIEKT-KapT, KPOCCBOPOB, IIPE3CHTALIMIA;

- HEOOXOJUMOCTh MOCTOSIHHOM aKTyallu3allii 3HAHWUN, YMEHHH U 0100psSEeMBIX OOIIECTBOM HOPM
MIOBE/ICHNUS;

- obecrieyeHre 0co0OM MPOCTPAHCTBEHHON M BPEMEHHOUM OpraHu3alluu 00pa30BaTeIbHON Cpelibl ¢
y4eToM (pyHKIIMOHAIBHOTO COCTOSTHUS IIEHTPAJIbHONW HEPBHOM CHCTEMBI U HEHPOJAWHAMHUKH TICHXHYECKUX
MIPOILIECCOB 00YYAIOLIUXCS;

- HCIIOJIb30BAHWE NPEUMYIIECTBEHHO TIO3UTHUBHBIX CPEICTB CTUMYJISLUU JIEATEIbHOCTH H
noBeJeHHUs (MOOLIpPEeHHe 3a MayedIIne YCHeXH, CBOEBPEMEHHass W TaKTH4ecKas IMOMOIIb KaXIOMy
CTYJEHTY, pa3BUTHE B HEM Bepbl B COOCTBEHHBIE CUJIbI U BO3MOKHOCTH);

- CTUMYJALHMS TIO3HABATENIbHOM aKTUBHOCTH, (hopMupoBaHME MOTPEOHOCTH B IO3HAHUU
OKpY>KaIoIllero MUpa U BO B3aUMOJAECHCTBUU C HUM;

- IPOSIBJICHUE TIEIArOTUYECKOIr0 TAKTa.

@®opMBl M HpOLEAYPbl TEKYLIEro KOHTPOJS YCHEBAEMOCTH M IPOMEXKYTOUHOM aTTecTaluu
oOyyaromuxcs MHBaIUAOB M jull ¢ OB3 ycraHaBIMBaIOTCS C y4yeTOM OrpaHHuYeHHH 3710poBbs. s
oOyuaromuxcst MHBaIMIOB U Jul ¢ OB3 pexoMmeHIyeTcs OCYIIECTBIEHHUE BXOJHOTO KOHTPOJIS,
Ha3HAuYE€HUE KOTOPOrO COCTOMT B OINPEAEICHHUH €ro CIOCOOHOCTEH BOCHPUATHS W TOTOBHOCTH K
OCBOEHUIO yueOHoro marepuana. ®opma BXOJHOTO U TEKYLIETr0 KOHTPOJIS, IPOMEXYTOUHON aTTeCcTalllu
s oOydarommxcss WHBaIMAOB M Jui ¢ OB3 ycraHaBmuBaeTcs C y4eTOM HWHAWBUIYaJIbHBIX
NCcUX0(U3NUECKUX 0COOCHHOCTEN 3/10pOBbs (YCTHO, TUCBbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIbIOTEpE,
B (hopMe TECTHPOBAHUS U T.I1.)

[Ipn HeoOxoAMMOCTH 00y4YarOIIMMCS MPEIOCTABIIAETCS JOMOJHUTENBHOE BpEeMs Ui MOJATOTOBKH
oreera. Ilpu mpoBeneHUM NMPOMEXKYTOUHOM aTTECTAllMM MPENlyCMAaTPUBAETCS YBEIMUEHUE BPEMEHHU Ha
MOJITOTOBKY K 3a4€TaM M 3K3aMeHaM, a TaKKe MPeJI0CTaBISIeTCs JOTOJIHUTEIbHOE BpeMs AJisl TOATOTOBKH
OTBETa Ha 3a4eTe/IK3aMeHe.
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