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O0111€ee moJioKeHNE

PabGouass mporpamma yueOHOTO Kypca «PemieHue 3amay 1Mo OpraHUYECKOU
xumun» ana  ydamuxcss 10 kimaccoB paspaboTaHa B COOTBETCTBUHM C TPUKA30M
MunuctepcTBa 00pa3zoBanus u Hayku Poccuiickoit @eaepamnuu ot 17 mas 2012r. Ne413
«O0 yTBepXKIEHMHM M BBEICHUU B JIEUCTBHE (eAepaIbHOr0 TIOCYAapCTBEHHOTO
o0pa3oBaTeNbHOIO CTaHjapTa cpenHero oodmero oOpa3zoBanus» (B pen. Ilpukasza
Muno6prayku Poccun ot 29.06.201 7 Ne613), ¢ uconp3oBaHuEM MPUMEPHONH OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMBbl CpeIHETro 00111ero oO0pa3oBaHus, OA00OPEHHON pelIeHuEM
benepasbHOTO y4eOHO — METOAUYECKOro OOBEAMHEHHUS MO o0memMy o0pa30BaHUIO
(mpotokoin ot 28 uroHs 2016T Ne 2/16-3).

VY4eOHsIil kypc «Perienue 3aad no opraHM4eCcKod XUMHUM» MO3BOJISIET PACIIUPUTD U
yrIyOUTh 3HAaHUS XUMUHM B pazaene «OpraHuueckas XUMHUS» U COPHEHTUPOBATHCS C
BBEIOOpOM OyyIiei mpodeccuu.

B yueOHOoM mnnaHe Ha wu3yueHue yuyeOHoro Kypca «Pemenue 3amad 1o
OpraHn4eckor XUMUm» oTBouTCs 32-34 yaca 3a | rojy Ha OJTHOTO y4alerocs.

['ox oOyuenus HasBanue xypca KomnuecTBo yacos 3a
(xmacc) y4eOHBIN
T'OJI/KOJTMYECTBO YacOB
B HEJICITIO
[MepBorit (10 xkmace) | «Pemenue 3amau mo oprannyeckoi | 32 — 34 yaca/l vac
XUMHUND)
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1. Ilnanupyemble pe3yabTaTbl OCBOeHHsI y4eOHOro kypca «Pemenue 3amau
10 OPraHUuYeCKOM XUMUM»
1.1 JIuuHOCTHBIE pPe3yJbTaThl 0CBOEHHs Y4eOHOr0o Kypca

e (opMUPOBaHUE OTBETCTBEHHOI'O OTHOIICHHS K YYEHHWIO, TOTOBHOCTH M
CIOCOOHOCTH O0Y4YarOIIMXCsl K CaMOPa3BUTHIO U CaMOOOpa30BaHHUIO HA
OCHOBE MOTHBAIUU K OOYYCHHIO U MO3HAHUIO, OCO3HAHHOMY BBIOOpPY U
MIOCTPOCHUIO JTajbHEHINIEH WHIWBUIYATbHONH TpPAaeKTOPUU OOpa30BaHUS
Ha Oa3e OpHUEHTHPOBKM B Mupe mnpodeccuii U TPOoPecCHOHATBHBIX
NPEIMOYTCHNUH, C YIETOM YCTOMYMBBIX ITO3HABATEIHLHBIX WHTEPECOB, a
TaK)K€ Ha OCHOBE (POPMHUPOBAHUS YBAXUTEIHHOTO OTHOIICHUS K TPYAY,
pa3BUTHS OIBITA YYACTHSI B COIIMATBLHO 3HAYNMOM TPY/IE;

e (opmupoBaHHEe KOMMYHHKATUBHOW KOMIIETGHTHOCTH B  OOIIECHUU
U COTPYAHHYECTBE CO CBEPCTHHKAMH, JIETHMH CTApIIETO W MIIAIIICTO
BO3pacTa, B3pPOCIBIMH B IpoOIEcCe O00pa3oBaTEIbHOW, OOIIECTBEHHO
MIOJIC3HOM, y4EOHO-HCCIICIOBATEIBCKOM, TBOPYECKOW M JPYTHX BHUJIOB
NESITENPHOCTH;

® TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIIE
caMo0o0pa30oBaHHIO, Ha TMPOTSHKCHUM BCEH IKH3HH; CO3HATEIHHOC
OTHOIIICHUE K HENpPEepPHIBHOMY OOpa30BaHHMIO KaK YCJIOBUIO YCIICIITHOW
podecCHOHATBHON 1 OOIIECTBEHHOM JIEATEIbHOCTH.

1.2 MeTanpeaMeTHbIe pPe3yabTAThI 0CBOEHUSI Y4eOHOI0 Kypca

PeryasiTuBHBIC YHHBepCaJIbHbIE YUeOHbIe 1eHCTBHUS:

- YMEHHE CaMOCTOATEIbHO OMpPENENATh e CBOEro OOYyYeHHUs, CTaBUTh U
dbopMynupoBaTh ISl ce0si HOBbIE 3a7aud B yu€Oe M MO3HABATEIbHOM N1eATEIbHOCTH,
pa3BUBAaTh MOTHUBBI U HHTEPECHI CBOEH MTO3HABATEIBHOMN ESITENBHOCTH;

- YMEHHE CaMOCTOSTEIBHO IUIAHUPOBATH IIYTH JOCTHXKCHUS LEJIEH, B TOM
qrclie albTEpPHATHBHBIC, OCO3HAHHO BHIOMpaTh HambOosee 3(PPEeKTUBHBIE CIIOCOOBI
penieHus yueOHbIX U TO3HABATEIbHBIX 3a/a4;

- YMEHHME COOTHOCUTHb CBOM JEWCTBUS C IUIAHUPYEMBIMU pPE3yJIbTaTaMU,
OCYILECTBIIATh KOHTPOJIb CBOEU JEATEIIBHOCTH B IIPOLIECCE ITOCTUIKEHHUs PEe3yJIbTara,
ONpeeNaTh CHOCOOBI IEHCTBUN B paMKax MPEAJIOKEHHBIX YCIOBUUH M TpeOOBAaHMIA,
KOPPEKTUPOBATh CBOU JIEHCTBUS B COOTBETCTBUM C U3MEHSIIOLIEHCS CUTYallUEH;

- yMeHUue OLICHUBATH IIPaBUIILHOCTD BBIITOJIHCHUS yueOHOI
3a7aun, COOCTBEHHBIE BO3MOKHOCTHU €€ PEeIICHHUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eCTBHS:

- YMEHHE OMNpeNesaTh TMOHATHUs, CO3JaBaTh OO0OOIIEHUs, YCTaHABJIMBAThH
aHaJIOTUH, KJIacCU(PHUIIUPOBATh, CAMOCTOSTEIBLHO BHIOMPATh OCHOBAHUS W KPUTEPUU
JUIsE  KMaccu(UKalMi, YCTaHABIMBATh TMPUYMHHO-CIICJICTBCHHBIE CBS3U, CTPOUTH
JIOTUYECKOE paCCyXJACHUE, YMO3aKIioueHHe (MHIAYKTHUBHOE, JEIYKTHUBHOE, IO
aHAJIOTHH) U JIeJIaTh BBIBOJIBI;




- yMEHHE HaXOJUTh B TEKCTe TpeOyemyro uHOOpMaInio (B COOTBETCTBUHU C
IEJISIMUA CBOGH JEATEIBbHOCTH), OPUECHTUPOBATHCA B COACP)KAHMHM TEKCTa, TTOHMMAaTh
LEJIOCTHBIA CMBICIT TEKCTa, CTPYKTYpHpPOBaTh TEKCT, YCTAHABIMBATh B3aWMOCBS3b
OMHUCAHHBIX B TEKCTE COOBITUM, SBICHUH, MPOLIECCOB;

- yMEHHEe CO03/1aBaTh, MPHUMEHATH W TPeoOpa3oBBIBATh 3HAKH M CHUMBOJIBI,
MOJICJIA U CXEMBI /I pelIeHUs YUeOHbIX U MO3HABATENIbHBIX 3a]1a4.

KOMMyHI/lKaTI/IBHLIe YHuBeEpcCajJabHbIC y‘leﬁﬂble IleﬁCTBHﬂI

- YMEHHE OpraHU30BbIBAaTh yUEOHOE  COTPYJHUYECTBO U  COBMECTHYIO
NESTENbHOCTh C YYUTENEM M CBEPCTHUKAMM;, paboTaTh MHIUBUIYATbHO U B
rpymrne: HaXOAUTh 001lee pelIeHHe U pa3peniaTb KOHPIUKTHI HA OCHOBE COTJIACOBAHUS
NO3UIMN U y4y€Ta UHTEpEeCcOoB; (GOPMYIHPOBATH, apPTYMEHTHUPOBATh U OTCTaUBaTh CBOE
MHEHHUE;

- YMEHHUE MPEJCTaBIATh B YCTHOM WM MUCBMEHHOW (opMe pa3BEpHYTHIN IJ1aH
CcOOCTBEHHOH JESITENLHOCTH, HCIOJIb30BaTh HEBEpOATbHBIC CPEJICTBA WMIIM HATJISAHBIC
MaTepUalIbl, OATOTOBIEHHBIE/OTOOPAHHBIE MO PYKOBOJICTBOM YUUTES.

1.3 IIpeameTHBIE pe3yJbTAThl 0CBOEHHS YUeOHOr0 Kypca

BbINyCKHHK Ha 0230BOM YPOBHE HAYYHTCS:

® AHANM3HWPOBATH COCTAaB, CTPOGHHWE W CBOMCTBA BEIIECTB, MPHUMEHSS
MOJIOKEHHSI OCHOBHBIX XHMHYECKHX TEOPHH: XHMHUYECKOTO CTPOCHUS
OopraHmdeckux coeauHeHudd A.M. BytnepoBa, ycTaHaBIUBaTh NPUYUHHO-
CIIEJICTBEHHbIE CBSI3M MEX/AYy CBOMCTBAMHU BEILIECTBA M €ro COCTaBOM U
CTPOCHHEM;

® COCTaBJSITh MOJEKYISPHBIE W CTPYKTYpHBIE (HOPMYJBI OPTaHUYECKHX
BEIIECTB KaK HOCHUTENEH HHpOpMAIMKU O CTPOEHUH BEIIECTBA, €M0 CBOMCTBAX
U MIPUHA/IJISKHOCTH K OTPEACICHHOMY KJIACCy COeIMHEHHUIA;

® TPUBOAWTH MPHUMEPHl XUMHUYECKUX PEAKIMH, PACKPBIBAIOIIMX XapaKTepHBIC
XUMHYECKUE CBOMCTBA OPTAaHNYECKHUX BEIIECTB M3YUYEHHBIX KJIACCOB C IENIBIO
X UIACHTU(PUKANNUU U OOBICHEHUS 00JIaCTH TPUMEHEHHS,

® OMNpeaessaTh MEXaHU3M pEeaklUud B 3aBUCUMOCTH OT YCJIOBUN NpPOBEACHUS
peaknuy ® TPOTHO3MPOBATH BO3MOXKHOCTH TPOTEKAHUS XHUMHUYECKUX
pEaxIyii Ha OCHOBE THUIIA XUMUYECKOH CBSI3M U aKTUBHOCTH PEarcHTOB;

® YCTaHABIMBATH 3aBUCHUMOCTH PEAKIMOHHON CIMOCOOHOCTH OPraHUYECKHX
COCMHEHUN OT XapakTepa B3aUMHOTO BIMSHHUA aTOMOB B MOJIEKYJIaX C
IEJIBI0 TPOTHO3UPOBAHUS MPOAYKTOB PEAKIINU;

e TonOWpaTh pPEAreHTHl, YCIOBUS H ONPENENATh TMPOIYKTHl PEaKIIHiA,
NO3BOJISIONINX pEal30BaTh Ja0OpaTOpHbIE M MPOMBIIUIEHHBIE CIIOCOOBI
NOJTYyYCHHSI BAKHEHIINX OPraHMYECKUX BEIECTB;

®  BBINOJHATH XUMHUYECKHHA JKCIIEPUMEHT MO PACMO3HABAHHWIO W TIOIYYCHHUIO
OpPraHWYECKHX BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaCCaM COCTMHEHH, B
COOTBETCTBMM C TMpaBWIaMd M TpHeMaMu Oe3omacHo pabdoThl ¢
XUMHYECKUMH BEIIECTBAMH U J1a00paTOPHBIM 000PYIOBAaHUEM;

® TIPOBOJUTH PACUCTHI HA OCHOBE XMMHUYECKUX (POPMYJ U YPaBHEHHUH peaKInii:
HAXOXKJEHHE MOJIEKYISAPHOH (OPMYJIBl OPraHUYECKOrO BEIIECTBA IO €ro
IUIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €0 COCTaB, WIH IO




NPOJYKTaM CropaHHs; pacueTbl MacCOBOW JIOJM (Macchl) XHMHUYECKOTO
COEJIMHEHUS B CMECH;

® HCIIOJIB30BaTh METO/Ibl HAYYHOI'O ITO3HAHUS: aHAJIU3, CUHTE3, MOJECIMPOBAHHE
XUMUYECKUX TMPOIECCOB U  SIBJICHUW — TPU  PpEIICHUH Yy4eOHO-
UCCIIEIOBATEIbCKUX 3aJ]a4 M0 M3YYEHHIO CBOMCTB, CIIOCOOOB MOJy4YEHUS U
pacro3HaBaHuUsl OPraHMYECKUX BEIECTB;

e BIAJCTh MpaBUJIaMU O€30MaCHOTO OOpalleHUs C E€IKHUMH, TOPIOYUMHU H
TOKCUYHBIMHU BEIIECTBAMU, CPEACTBAMU OBITOBOM XUMHUH;

® OCYHIECTBIATh TOUCK XHUMHUYECKOM UWHPOpMalUd 1O  Ha3BAHUSIM,
UACHTHPHUKATOpAM, CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

® KpPUTHUYECKU OIICHHBATh M WHTEPHPETUPOBATH XUMHUYECKYI0 WH(GOPMAIHUIO,
COJIepIKaIllyIOCsl B COOOIIEHUAX CPEICTB MaccoBOW MH(pOpMAILUU, pecypcax
HNuTepHeTa, HaAy4YHO-TIOMYJSAPHBIX CTAThsIX C TOUKH 3PEHUS €CTECTBEHHO-
HAY4YHOW KOPPEKTHOCTH B IEJISAX BBISABICHUS OIMMUOOYHBIX CYXKICHUU U
dbopMupoBaHus COOCTBEHHO MO3HIINH;

® YCTaHABJIMBATh B3aUMOCBSI3M MEXIy (akTamMu U Teopuel, NMPUUMHOU H
CIEICTBUEM TIpH aHajdu3e MPOOJIEMHBIX CHUTyallud ¥ OOOCHOBaHUU
MIPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMHUUYECKUX 3HAHUM;

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYHTHCS:

*  dopmyruposamv  yeib  UCCIEO08AHUA,  BbIOBUSAMbL U NPOBEPAMDb
IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX Beuecm8 HAd OCHOBe
UX COCMasa u cmpoeHus, UX CnOCOOHOCMU 6CMYNAMb 8 XUMUYEeCKUe peaKyuu,
0 Xapaxmepe u npoOYKmMax pasiudnblx XUMUYECKUX Peakyutl;

®  CAMOCMOSMENbHO NIAHUPOSANb U NPOBOOUMb XUMUUECKUE IKCREPUMEHMbL C
cobooenuem npasusl 6e30nacHol pabomuvl ¢ gewyecmeamu U 1abopamopHvim
000pyoosaHuem.

2. Conep:xkanue yueOHoro kypca «PemeHue 3a1a4 o OpraHu4ecKoi XuMum»

Beenenne B kype. OOmme TpeOOBaHMA K pEHIEHHI0 XMMHUYECKHUX 3a1ad.
Hcnonp3oBanue 3HaHUN (U3MKKM W MaTeMaTHKW TPH PEIICHUH 3a7ad M0 XHMHU.
Oco0eHHOCTH pelleHus 3a7]a4 U COCTABIIEHUS XMMUYECKUX YPaBHEHHUI B OpraHUYECKOMN

XUMHU.

Tema 1. U3omMepust ¥ HOMEHKJIATYPa OPraHM4YeCKHUX BellecTB

Bunel uzomepun: cTpykrypHas (yriaepoaHOro cCKejeTa, MeXKIaccoBasi, MOJI0KEHUS

(YHKIMOHATBHOW TPYIINBI) U TPOCTPAHCTBEHHAS (CTEPEON30MEPHS).



Homenknarypa: TpuBHaiibHasi, MEXKIYHApOJHAs, panuoHanpHas. Hanucanue
CTPYKTYPHBIX (pOPMYIT U30MEPOB U TOMOJIOTOB.

Jlemoncmpayuu

ATOMHO-CTPEXHEBBIE MOJIEIIN.

Tabnuua c HOMEHKJIATypaMU OPTaHUYECKUX BEILECTB.

KauecTBeHHbIE peakiny Ha YrIeBOJOPOAbl U UX (YHKIMOHAIBHBIE TPOU3BOJIHEIE.
CBoiicTBa  OpPraHMYEeCKUX  BEIHIECTB, OMNpEeIeseMble  KpPaTHBIMHU  CBSI3SIMH U
(GyHKIIMOHATBHBIMU TPYTIIIAMH.

Jlemoncmpayuu

KauecTBeHHbIE peakuuM Ha KpaTHbIE CBS3M B OPraHMYECKUX BEIIECTBAX.
KauecTBeHHble peakiuu Ha ompenesieHre (YHKIUOHAIBHBIX TPYII OPraHUYECKUX
BEILIECTB.

Tema 2. 3aiauu Ha BBIBOJ XUMHYECKUX (GOpMY.JI

ANTOpUTM pelieHus 3a7ad Ha BBIBOJ XUMHUYECKUX (OpPMyNT OpraHUYECKHUX
COEIMHEHU! Pa3JINYHbIX KJIACCOB.

AJTOPUTMBI PacueToOB MO XUMHUUYECKUM (POopMyliaM: HaXOKJIECHUE MACCOBOU J10JIU
AJIEMEHTA B BEILIECTBE.

Pacuérpl Ha BhIBeneHUE (GOPMYIBI BEIIECTBA MO a0CONIOTHOW M OTHOCUTEIHHOU
IUIOTHOCTH TapoOB ra3000pa3HbIX BELIECTB, MO IMPOJYKTAM CTOpaHUS  OPraHUYECKUX
BEILECTB.

Tema 3. 3a1auu Ha cMeCH OPraHMYECKUX BelleCTB

OcHOBHBIC 3aKOHBI XUMUHU U XUMHUYECKHE (OPMYIIbI, TPUMEHSIEMbIC TPU PEIICHUN
3amay. PemeHue 3amad Ha cMecH OpPraHMYECKUX BEIIECTB (Ta3000pa3HbIX, KHUIKHUX,
TBEPAbIX).

Tema 4. BpluucjieHusi M0 ypaBHEHMAM XMMHYECKHX pPeakUMid ¢ y4yacTuem
OPraHUYeCcKUX BellecTB

Pacuér xonmuecTBa BemecTBa, Macchl, 00beMa MPOIYKTa PEaKIIUU UITH UCXOIHOTO
BEUIECTBA MO HMMEIOLUIUMCSl JaHHBIM; pEIIEHUE 3ajJad Ha NpUMECH, Ha H30BITOK-
HEJIOCTATOK, Ha BBIXOJ IIPOJYKTA.

Tema 5. Onpenesienne KOJIMYECTBEHHBIX OTHOIIEHUI ra30B

OcHOBHBIE Ta30BbI€ 3aKOHBI. PellleHne 3aa4y ¢ UCNOJb30BaHUEM OTHOCUTEIBHOMN

IINIOTHOCTH T'a30B.



Tema 6. I'eneTH4ecKas CBSI3b MEXKIY KJIACCAMH OPraHUYEeCKHX BelIeCTB

CocTaBieHHEe M pEUIEHUE LENOYEeK MPEBPAIICHUM, OTPaKaIOIIUX TI'€HETHYECKYIO
CBS3b MEXJy KJacCaMHM OpraHMdecKuX. PelleHue sSKClepUMEHTalbHbIX 3a7ad Ha
pacro3HaBaHue BELIECTB B opraHndeckoil xumuu. IlpoBeaeHne npakTuueckoil paboTsl ¢
IPUMEHEHHEM 3HAHWM KauyeCTBEHHBIX pEaKlUMUi B OpPraHMYECKOW XMMHHM U METOJIOB

Ka4CCTBCHHOI'O aHaJIN3a.

Tema 7. XuMus 4 )KU3HB (3271a4M U3 IOBCEAHEBHOM KU3HU)

3amaun ¢ NPOU3BOJCTBEHHBIM,  CEJIBCKOXO3SMCTBEHHBIM,  JKOJOTMYECKUM
cozepkaHueM. BricokoMolleKysipHble coelMHEeHus. [loayueHne BBICOKOMOIEKYIIIPHBIX
COEIMHEHUM B ITPOMBIIIJIEHHOCTH U UX HCIOJIb30BaHUE.
Tema 8. Pemienune pacuerHsIx 3aga4 no marepuajam EI'D
PacueTnsle 3agaun yactu ais noarotoBku k. EI'D (pemenne KUMoB).
Tema 9. OauMnuagHbie 3212491 O XUMHH
OCOOGEHHOCTH ONMMITHAIHBIX 33724 0 XUMHHU. [IpreMbl 1 METOIbI peLIeHHs

OJIMMIIMAAHBIX 3a4a4 I10 XUMHUU.

3. TemaTuueckoe IUIAHMPOBaHHMEe MO Y4eOHOMY Kypcy  «Pemenue 3amau mo
OPraHUYecKoi XuMUMN»

Ne HaumenoBanue pazjiena yueOHOTo Kypca KomnuectBo
n/m 4acoB

1 | Beeaenue B Kypc 1

2 Tema 1. U3oMepus 1 HOMEHKIATypa 2

OpTaHN4YCCKHUX BCIICCTB

3 Tema 2. 3amaun Ha BBIBOJ XUMUYECKUX (POpMYII )

4 Tema 3. 3agaum Ha CMeCHM OPraHUYECKUX 2
BEILECTB

) Tema 4. BpluncieHuss 10  ypaBHEHHUSIM 10

XUMUYECKHX pEeaKIuid ¢ Yy4aCTHEM OpPTaHUYECKUX
BEILIESCTB

6 Tema 5. OmnpeaeneHue  KOJIUYECTBEHHBIX 2




OTHOILICHUH Ta30B

7 Tema 6. I'eHeTnueckas CBsI3b MEXAY KJIACCaMH 3
OpPTaHWYECKHX BEIIECTB

8 Tema 7. Xwumus © Ku3Hb (3amauud W3 2
TTOBCETHEBHOMW KH3HM)

9 Tema 8. Pemienue pacueTHbIX 3a1a4 MO S
Marepuasiam EI'D

10 Tema 9. OnuMmnuagHbIe 3a0a494 110 XUMHHA 2

Bceero: 32-344
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