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Iporpamma puciuruiuael "Opranndeckas xumus'"; 04.03.01 "Xumus".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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[porpammy muictmIuiHbl paspadorai(a)(u): npodeccop, a.H. AntrnmH W.C. (kadenpa opraHn4eckoil 1 MeTUIIUHCKONW XUMHH,
Xumudeckuit UHCTUTYT uM. A.M. ByTtieposa), iantipin54@yandex.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH aHAJIM3UPOBATh U MHTEPIPETUPOBATh PE3YJIbTAThl XUMHUECKUX SKCIIEPUMEHTOB,

HAOJTIO/IEHUI U U3MEpPEeHUI

OIIK-2 CriocoOeH TIPOBOIUTE C COOJTIOICHIEM HOPM TEXHUKHU O€30MaCHOCTH XUMHUYECKIHA
PKCIICpUMEHT, BKJTIOYAsi CHHTE3, aHAITN3, U3YUYeHHEe CTPYKTYPHI U CBOIICTB BEUIECTB U
MaTepHAJIOB, UCCIIECOBAHUE TTPOIIECCOB C UX YUACTUEM

OIIK-4 CriocoOeH TIaHUPOBaTh padOThl XMMUUECKOM HANPaBJIeHHOCTH, 00pabaThiBaTh U
MHTEPIPETUPOBATH MTOTYYeHHBIE PE3Y/IBTATH C UCIIOJIB30BAHUEM TEOPETHIECKUX 3HAHUI 1
[PAKTUYECKHUX HABBIKOB PEIICHHS MATEMATHIECKIX 1 (DU3UUYECKUX 33124

OIIK-6 CriocoOeH IpeCTaBIIATh pe3yJIbTaThl CBOEH paboThl B YCTHOM M MMCbMEHHON (hopMe B
COOTBETCTBMY C HOPMaMH U MTPaBUJIaMH, IIPUHSTHIME B IPO(ECCHOHAIBHOM COOOIIIECTBE

OO6yyarnmuiicss, OCBOUBIINI JUCHATUIAHY (MOIYJIb):
IoyokeH 3HATh:

KJIACCU(PUKAIIMIO 1 HOMEHKJIATYpY OpPraHMYECKMX COeAMHEHUH, Ba)KHEHIINE KIaCChl OPraHUYECKUX COeJUHEHHH - CTPOEHNE,
CMOCOOBI MOJTyueHus1, (PU3MYEeCKUe M XMMUYECKHe CBOMCTBA, OCHOBHBIE TEOPETHUECKUE MPE/ICTABJICHHUS B OPraHMYeCKON
XVMHH, B3aUMHBIE ITPEBPAICHNUs KJIACCOB OPTAaHUYECKUX COeTUHEHU;

HoykeH ymeTs:

BBIJICJISATH ¥ OUMIIATh OPraHUYeCKHe COSAVHEHMsI, ONPE/IesIsATh OCHOBHBIE KOHCTAHThl OPraHMYECKUX COEIMHEHNH,
IIPOBOJIMTH KAYECTBEHHBIA aHAIN3 OPraHNYECKUX COSMHEHHI; COCTaBJISATh CXEMY MHOTOCTaIMIHOTO CHHTE3a HY)KHOTO
TpernapaTa ¥ CHHTE3UPOBATh €ro MO JIMTepaTypHbIM METOAMKAM, TT0JIb30BaThCsI CIIPABOYHOM, 0030PHON U MOHOTpahueCcKOn
JIMTEpaTypoy B 00JIaCTH OPraHMYECKON XMMHH;

I[OJDKGH BJIag€Th:

TEOPETUUECKUMHU TPECTABIICHUSIMU OPraHUYECKON XMMHH, 3HAHUSIMU O COCTaBE, CTPOCHUU U CBOWCTBAX OPraHUYECKHX
BEILIECTB - MPE/ICTABUTEJIEH OCHOBHBIX KJIACCOB OPraHMUYECKUX COEIMHEHUI; HaBbIKaMy Oe301acHON paboThl C XUMUYECKON
NOCYJJOi U OPraHNYeCKUMH BEIleCTBAMM, TEXHUKOW MPOBEJCHHS IKCIIEPUMEHTA B J1aOOpaTOPUU OPraHUueCKOro CHHTE3a.

IIOJI)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

MPUMEHATb CBOU 3HAHUA HA MMTPAKTUKE IMPU BBIITIOJITHCHUN KBaHI/Iq)PIKaI_[I/IOHHOﬁ pa6OTI)I.

2. MecTo nucuumJauabl (Moayasa) B ctpykrype OIIOII BO

Hannaas qucnmruimHa (MOAyJb) BKodeHa B paszaen "B1.0.13 [Iucnurumast (MOgysm)" OCHOBHOM MPOecCHOHANBHOMN
ob6pazosarenbrol nporpammsl 04.03.01 "Xumust (Xumus)" u otHOCUTCS K 00s13aTesbHOI yactu OTTOIT BO.

OcBauBaercs Ha 3 Kypce B 5, 6 cemecTpax.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasaTeieM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyIOEMKOCTh AUCIATUIMHBI COCTaBIseT 17 3aueTHbIX(ble) equHuI(bl) Ha 612 yaca(oB).

KonraktHast padota - 410 yaca(oB), B TOM 4ucIIe JieKiuu - 88 yaca(oB), MPaKTHUYECKUE 3aHATHUS - 66 yaca(oB), 1abopaTopHbie
paboTsl - 256 yaca(oB), KOHTPOJIb CAMOCTOSATEbHOM PaboTHI - 0 yaca(oB).

CamocrosrenbHas padota - 130 yaca(oB).
KouTposns (3auét / x3ameH) - 72 yaca(oB).

Popma MpoMeRyTOYHOrO KOHTPOJIS JUCLIUIUIMHBL: 3a4eT M 9K3aMEH B 5 CEMECTPE; 3a4eT 1 9K3aMeH B 6 ceMecTpe.

SAEKTPOHHBH
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
1 Tema 1. OCHOBHBIE TOHATHUS OPrAHUYECKON XUMHUHU 5 4 0 6 0 7 0
2 Tema 2. PeziKuHOHHaH CHOCOOHOCTh OPraHUIECKUX 5 2 0 4 0 10 0
COeIMHEeHUH
3. |Tema 3. HachlmeHHbIE YTI€BOJOPO/IBI 5 4 2 0 7 10
4. Tema 4. HenpenesbHble yIriaeBogOPOAbI psiga 5 4 0 2 0 7 0 10
STHJICHA
5 Tema 5. YrieBogopoas! ¢ AByMsI JBOWHBIMU 5 2 0 2 0 7 0
CBS3MU
6. [Tema 6. AlileTHIIEHOBBIE YTJIEBOJOPOIbI 5 4 0 2 0 7 0
7. (Tema 7. Hukamyeckue yrieBoJOPOAbI 5 4 0 2 0 7 0
8. [Tema 8. ApomaTtuydeckue yrieBoJopOobl 5 6 0 0 0 11 0 8
9. }“eMa 9. HOTOKO?aH KOHTpOJIbHASI paboTa 1o Teme 5 2 0 8 0 6 0 10
Yranesonopost
10. Tema 10. ['anoreHnpon3BogHbIE YII1€BOJOPOAOB 5 6 0 0 0 9 0
11.|Tema 11. Crimptst 5 4 0 4 0 11 0 10
12.|Tema 12. ®deHoBI 5 2 0 2 0 9 0
13.|Tema 13. TTpocTteie 3¢pupst 5 2 0 0 0 9 0 6
14.|Tema 14. KapOoHMIIbHBIE COEIMHEHU S 5 6 0 2 0 10 0 8
Tema 15. [otokoBast KOHTpPOJIbHAsE paboTa Mo Teme
15.]"Crupthl U KapOOHUJIbHBIE COeIMHEH ST 5 2 0 0 0 0 0 10
16. Tema 16. [Iu- u Herpee/bHbIE KapOOHUIIbHbIE 5 0 0 0 0 9 0
COE/IMHECHUS
18, Tema 18. OTHOOCHOBHBIE KAPOOHOBBIE KUCIIOTH U 6 4 0 0 0 12 0 6
WX TIPOU3BOJHBIE
19. Tema 19. [IByXOCHOBHbIE U HETIpeeJIbHbIE 6 2 0 0 0 7 0 10
KapOOHOBbIE KUCJIOTHI
20. '}"eMa 20. INoTokoBas KOHTPO/ILHAS padora 1o Teme 6 > 0 0 0 7 0
KapOoHOBbIE KUCTIOTHI
21.|Tema 21. HurpocoenuHeHus 6 2 0 0 0 7 0
22.[Tema 22. AmuHbI 6 2 0 0 0 10 0 5
23.|Tema 23. Ina3o- 1 a30COeIUHEHUS 6 2 0 0 0 10 0 7
4. Tema 24. OCHUOBHLIe HCTOYHMKY MH(POPMALIUH [0 6 2 0 0 0 7 0 0
OpraHIYecKON XMMUHU
Tema 25. [TotokoBast KOHTpPOJIbHAsE paboTa Mo TemMe
25.|"AmuHbl 1 guasocoequHeHNs " 6 2 0 8 0 7 0 10
26.|Tema 26. OnTrueckas U3omMepus 6 2 0 0 0 16 0 0
Tema 27. BuyHKIIMOHATBHBIE COSTUHEHMS.
27. |l'ugpoKcu-, anbAeruio- ¥ KETOKUCIOTHI 6 4 0 8 0 12 0 0
28.|Tema 28. YrneBoast 6 4 0 4 0 12 0 0
29.[Tema 29. AMUHOKHUCIIOTHI U OEJIKU 6 2 0 6 0 10 0 10
O PAEKTPOHHBIH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

30 Tema 30. ApoMaTnueckue reTepoLMKIMIecKue
" coenmHeHus

6 4 0 4 0 13 0 10

lToro 88 0 66 0 256 0 130

4.2 Cogep:kanne JUCIHUATLIHHBI (MO TyJIs1)
Tema 1. OcHOBHbIE NOHATHS OPraHNyeCKOl XUMUH

HpenMeT OpFaHI/I‘{eCKOﬁ XUMHU U CBA3b C IPYITUMH XUMUYECKUMU HayKaMH, 6I/IOJ'IOFI/ICﬁ, Me,HI/IHPIHOfI. CprbeBI)Ie HUCTOYHUKH
OpPraHn4eCKux COCHHHeHHﬁ. 3HaueHue COG,HI/IHCHI/IfI yriepoia B HpaKTPI‘-IeCKOfI JEATCIIBHOCTH YEJIOBEUYCCKOI'O O6IJ_ICCTBEI.

PopmHpoBaHEe U OCHOBHBIE TIOJIOXKEHUSI TEOPUU CTPOEHUS OpPraHUIecKuX coeuHeHuil. CTpyKTypHble npejcrasieHus Kynepa,
Kexkyie, Teopust xumuueckoro crpoeHus A.M.Bytieposa. CTpykTypHbie (hOpMYJIbl KaK CPEICTBO OTOOPAKEHHSI CTPOCHUS
OpraHuuecKux coenHeHuil. Mzomepus, romosiorus, uzosorus.. CTpyKTypHast U30MEpHsl U €€ Pa3HOBUAHOCTH.
[IpocTpaHCcTBEHHASI N30MEpPHS: IOHATHS 0 KOH(puryparmu u KoHpopmauun. KongopmarmionHsiil anan3. MoJekynspHbie
Mogpenu. CriocoObl N300pakeHusI MPOCTPAHCTBEHHBIX CTPYKTYP (MpoekimoHHble (popmysisl Puitiepa, Hblomena u T.71.).

Tema 2. PeaknimoHHast ClIOCOOHOCTH OPraHNyeCKHX COeNHeHAMH
XuUMuYecKast CBSI3b U PEAKIIMOHHAS CIOCOOHOCTh OPraHMYECKUX COETUHEHUI

XuMuyecKast CBs3b Kak NPOsIBIEHUE ANHOIO B3aUMOEHCTBHS B MOJIeKyJle. THITbl XUMUUECKOH CBSI3U: HOHHAsI, KOBaJIGHTHa,
cemunossipHast. HarpasneHHOCTH cBsi3u. [IpnOmmkeHHble MaTeMaTHYECKHE METO/IBI OIIMCAHUsI SJIEKTPOHHOTO CTPOCHHUS
MOJIEKYJI: MeTO/l MoJieKyJisipHbiX opouTaneit (MO JIKAO), merox BanenTHbIX cBsizell (BC) u Teopust pe3oHaHca u Jp.
MounekyJsipHble OpOUTAIH, CIOCOOBI UX ONUCAHMS: O- U Ti- CBS3H, OAHAHOBBIE CBS3H; JIOKAUIM30BAHHbBIC U JEIOKATN30BAHHbIE
MO. [IBe rpynmsl XapaKTepUCTUK IEKTPOHHOI'O CTPOSHUS: SHEPreTHYECKUE U CBSI3AHHBIE C PaclpeeIeHueM JIEKTPOHHON
IVIOTHOCTH. DHEpreTHUecKre XapakTepUCTHKY: TIOJIHAS SHEPTUs 00pa30BaHMs MOJIEKYJIbl, TIOTEHIMAJIbHAS TOBEPXHOCTh
MOJIEKYJIbl; SHEPTUS CBS3M, IOTEHLIMA HOHU3ALMH, CPOACTBO K JIEKTPOHY, SHeprusi rpaHnyHbix MO. XapaKkTepucTHKY,
CBSI3aHHBIE C paclpe/ieieHNEM JIeKTPOHHOH IIOTHOCTH: 3(h(PEKTUBHBIN 3apsi/i Ha aTOME, TUMOJIBHBI MOMEHT OT/EJIbHBIX
CBSI3el U MOJIEKYJIbI B LIEJIOM.

I'm6punnzanms u rubpuaHbie opouTau. [IpocTeie 1 KpaTHbIe CBsI3M. VIX oriicaHue Ha OCHOBE MpeCTaBIeHui 00 sp-, sp2 1
Sp3-rudpuan3anum.

BzanMHoe BiMsiHEE aTOMOB B MoJieKyJie. OCHOBHbIE OHSATHS 00 3JeKTPOHHBIX dektax. UHayKTUBHBIN 3 ekt u 3 derT
nosisi. ConpsikeHe U CBepXCOoNpshKeHre (TUIEPKOHBIOralysl) U UX OMHCaHie B paMKax TEOPHU pe30HAHCa U MeToAa
MOJIEKYJISIPHBIX OpOUTATIEH.

PeaknmoHHast clocOOHOCTh OPraHUMYECKUX CoeMHeHMA. Kitaccnprkaris opraHiIecKux peakivii: peakIuy 3aMeleHus,
MPUCOEIMHEHNU S, OTLIETUIEHH ], IMKJIONPUCOANHEHU ], OKUCIUTEILHO-BOCTAHOBUTEIIbHBIE PEAKIIUU U TIEPErpyNIUPOBKHU.
[ToHsiTEe O MeXaHU3ME peakUK: TPOMEKYTOUHbIE YACTHUIIBI, IEPEXOJHOE cOCTOsIHUE. KHeTnueckuil 1 TepMOANHAMUYECKUN
KOHTpOJIb. THITBI pa3pbiBa XUMUYECKOH CBSI3U (TOMOJIMTUYECKUI U reTepoauTudeckuii). IIpoiieccsl, mpoTekaromye ¢
CHHXPOHHBIM Pa3phIBOM M 00pa30BaHUEM CBsi3eld. [ OMOTreHHEBIH, reTeporeHHbIi Katanu3. [IpencraBienus o Mexda3sHoOM U
METAJJIOKOMIUIEKCHOM KaTaJIn3e.

Tema 3. HacpblleHHbIE YI1€B0J0P 01bI

I'oMonornyeckuii psis aJKaHOB, MX U30MePHsl M1 HOMEHKJIATypa. AJIKWIbHbIE pafuKaisl. [IpupoaHble HICTOYHUKY MapaduHOB.
OCHOBHbBIE METOBI CHTE3a: THAPUPOBAHUE HEeTIpeiebHbIX YIJIEBOAOPOIOB, BOCCTAHOBJIEHUE TaJIOTeH- 1
KUCJIOPOJCOAEPXKAIMX COeMHEHHH, peakys Biopua, 1ekapOOKCHIMPOBaHKE U IEKTPOJIN3 COJIei KapOOHOBBIX KHMCIIOT.

DJIeKTPOHHOE CTPOEHNE AJIKAHOB Ha OCHOBE NPE/CTaBIeHUH 00 Sp3-rubpuanzaiyu. [JJJInHb cBs3el 1 BaJEHTHbIE YTJIBL.
[IpocTpaHCTBEHHOE CTPOEHME HACHIIIEHHBIX YIJIEBOIOPO/IOB: KOH(OPMAIMK U (haKTOPHI, ONpeIeIAIOINe OTHOCUTENBHYIO
CTaOMIILHOCTh KOH(POPMEPOB.

SAEKTPOHHBH
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dusnyecKkrie CBOMCTBA Hapa(bI/IHOB 1 UX 3aBUCUMOCTD OT JIMHbI U CTEIIEHU Pa3BETBJICHHOCTU yFHeBOHOpOHHOﬁ LECIIun.
XUMHUYECKHEe CBOWCTBA. PeaKHI/II/I, IMpOoTEKaIue ¢ rOMOJIMTUIECKUM PA3PbIBOM CBA3U. Mexanuzm HECTIHBIX
CBOGOHHO-pa[{I/IKEU'[I)HI)IX peaKHI/IIjI 3aMCUICHHA B aJIKaHax (FEU[OFCHI/IpOBaHI/IC, CyIIbCI)OXJIOpPIpOBaHI/IC, HUTPOBAHUE, OKI/ICJ'ICHI/IB).
CBO60)]HI>IC paavKajbl: KAYECTBEHHAA TPAKTOBKA UX CTPOCHUSA HAa OCHOBE Hpe)lCTaBJ'IeHI/Iﬁ 00 sz-FI/I6pI/IHI/IBaHI/II/I; CI)aKTOpI)I,
onpeaeadanmuuc CTaOMIIbHOCTh CBO60)1HI)IX paarKajoB. Cas13b MEXKOY CTaOMIILHOCTBIO M CEJIEKTUBHOCTHIO B peakuuAax
CBOGO)IHO-pa)lI/IKEUII)HOFO 3aMCIICHUA.

Tema 4. Henipe neibHbIE YTJI€BOOPOIBI PSAA dTHIEHA

I'omonormueckmii psj alkeHOB, MX U30MepHsl, HOMeHKIaTypa. ['eomerpudeckas (uuc-, TpaHc-) ndomepusi. Onucanue
3JIEKTPOHHOTO CTPOEHUS ATKEHOB B TEPMUHAX JIOKAJTN30BAHHBIX O- U T -MOJIEKYJISPHBIX OpOUTANIEH.

Crioco6sl 00pa30BaHysI ABOWHOM CBSI3M: JIETHPHPOBAHME AJIKAHOB U ITPOMBIIILIEHHOE MTOJTyYeHHe OJIe(DUHOB ITyTeM
TEPMUYECKUX MPEBPAILEHNI HACHIIIEHHBIX YIJIEBOJOPOIOB (KPEKHHT), YaCTUUYHOE THIPUPOBAHUE TPOMHOMU CBA3Y,
JEeruporajJoreHipoBaHye, JeruapaTanus (MpaBruio 3ailesa), JeraloreHUpOBaHUe, TEPMUYECKOE Pa3IoKEHNE YeTBEPTUUHBIX
aMMOHMEBBIX OCHOBaHUH (peakuusa 'opmana).

OtHocuTeNbHasE CTAOMIIBHOCTD CTPYKTYPHBIX M TEOMETPUYECKUX H30MEPOB 0J1e(OMHOB U MX M30Mepu3anusi. OCHOBHBIE THITBI
MEXaHU3MOB B XMMHYECKHX IPEBpPAIeHUsIX aJTKEHOB. Peakimu 3,eKTpodrIIbHOTrO MPUCOeIMHEHHS] KUCTIOT,
raJIOTeHOBOJOPOJIOB, BOZIBI, TAJIOTEHOB. Perno- u crepeoceseKTHBHOCTD IeKTPOHIbHOrO prcoeunenus. [Ipasuiio
MapKOBHHMKOBA M €r0 UHTEPIpeTalys C TO3ULMI JIEKTPOHHBIX 3((EKTOB 3aMECTUTENEH U MX BIMSHHS Ha OTHOCUTEJIbHYIO
CTaOMIIbHOCTh U30MEPHBIX KapOKaTUOHOB. KapOKaTHOHBI, UX JIEKTPOHHOE cTpoeHuUe (Sp2-rubpuauszanus). Peakiuu
paaukanbHoro npucoequnenusi. [lepekucueiii a¢pexrt (Kapaia-Maiio) u oOpailieHue OpUeHTALNK TIPUCOETMHEHMU S
raJIOTeHOBOJOPOJIOB KaK pe3y/bTaT U3MEeHEeHHs MeXaHu3Ma peakuuu. KoopauHaiwys o1eHMHOB ¢ IEpex0JHBIMI MeTaJIaMy,
00pa3oBaHue T -KOMILIEKCOB.

r I/IﬂpO60pI/IpOBaHI/Ie 1 KaTAJIUTUYECKOE TUAPUPOBAHUE. OKHCIIUTEIbHBIE peaknuu: AIMOKCUANPOBaHUE, IUC-,
TPAHC-TUAPOKCUTIMPOBAHUE, O30HOJIN3, OKUCIIUTEIILHOE PACIICIUICHUE. KaTI/IOHHaﬂ, CBO60)1HOpa)]I/IKaJ'IbHaH u
KOOpAWHAIIMOHHAA NNOJIMMEPU3aliiA aJIKEHOB, TEJIOMEpU3allnd.

Peakuyy ankeHOB 10 AJUIMJIEHOMY TOJIOKEHHIO: TAJIOMANPOBAHKE, OKUCIICHUE. AJUTMIIbHAS TT-9JIeKTPOHHAs CUCTEMa,
P,TT-CONPsDKEHNE, KaueCTBEHHOE ONMCAaHMe XapaKTepa paclpeaeseH s SJIEKTPOHHO! IUIOTHOCTH B TEPMHUHAX TEOPUH PE30HAHCa
B aJUIMJIbHBIX KaTHOHE, PailKaje U aHHOHE.

Tema 5. YriaeBoa0po/abl ¢ ABYMs JIBOHHBIMU CBA3SIMH

Knaccudukanus, nzomepusi 1 HOMEHKJIATypa. DJIEKTPOHHOE CTPOEHUE CONPSIKEHHBIX TUEHOB: TT,7T-COIIPSIKEHUE,
TIPeJICTABIICHUS O JAeJIOKATN30BAHHBIX JI-MOJIEKYJISIPHBIX opOuTaisax. Baxkueiimme 1,3-aueHsl (0yTaaueH, U30MPeH) U CIIOCOOBI
UX MOJIyYEHUs peakLMsMU AeTUIPUPOBAHUS, AETUIPOXJIOPUPOBAHUS U AETUIPATAMU. XUMUUECKUE CBONCTBA:
KaTaJIMTUYECKOEe TUAPUPOBAHUE, IEKTPOPUILHOE IPUCOEANHEHUE FAJIOTEHOB U raJIOT€HOBOJJOPOJIOB U HAIlpaBJIeHUE
MPUCOEIMHEHUS] B YCJIOBUSX KUHETUUECKOTO U TEPMOJUHAMUYECKOTro KOHTpoJis (1,2- u 1,4-nipucoenuHenue). JneHOBbIN
cunres. Lluknoonuromepusauus. [lommmepuzanus AUEHOB U ee TEXHUYECKOe 3HaUeHue. [IpUpoIHbIil U CUHTETUUECKUH KayUyK,
CTepeoperyJisipHble OJUMEpPHI, BYJIKaHU3AIMs KayuyKa.

KyMyJieHbl: 91eKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOSHUE KYMYJIEHOB Ha OCHOBE MPEACTABIIEHUs 00 SP-THOPHAN3ALIIH.
XUMUYECKHe CBOMCTBA: BOCCTAHOBJICHUE, THApPATALNs, JUMEPU3ALIUs, N30MEPU3aLIHL.

Tema 6. AlleTUJIEHOBBIE YIJIEBO10POAbI
U3omepust u HOMeHKIaTypa. MoJIeKyIsIpHO-OpOUTAIBHOE OIUCAHKME TPOMHOU CBSI3U, SP-TUOPUIU3ALIHUS.

MeTtonpl 06pa3oBaHus TPOMHOH CBSI3U, OCHOBAHHbIE Ha PEaKLMsX AerHApOraJoreHrpoBanus. KapOuaHblil 1 MUPOIMTHIECKU
METO/Ibl CUHTE3a aneTuieHa. [ToinyyeHre romonoros aneTuaeHa alKINPOBaHUEM alleTHIIEHUIOB.

XuMHUeCcKre CBOMCTBA AJIKUHOB: KaTaJIMTHIECKOE TUapUupoOBaHUEe, ruiparanus (peaKHI/IH quepOBa), Kap6OKCI/IHI/Ip0BaHI/I6,
MNPpUCOCANHEHUE CITUPTOB, KapéOHOBbIX KHCJIOT, IaJIOT€HOB, I'aJIOTCHOBOJOPOIOB. QHGKTPO(i)I/IJILHbIIZ nu HyKJ'[eOCl)HJ'[I:HLIfI
MEXaHU3MbI ITPUCOCANHECHU . HI/IMepI/BaHI/IH " IUKJIOOJIUT'OMEpU3aliid aJIKUHOB. OKucIMTeIbHbIE IMpeBpallicHus alilcTUJICHOB.
Kucnorasle cBoiicTBa aJ'[KI/IHOB-l, All€CTUJICHU bl MCTAJIJIOB.
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Tema 7. Ilukjudeckue yrjiaeBo 0poabl

Kunaccudpukarnus, HOMEeHKJIATypa U CTPYKTypHast u3oMepust. OTHOCHTENIbHASI YCTOMYMBOCTD ITMKJIOB, €€ aHAIM3 Ha OCHOBE
MIPE/ICTABJICHUI O Pa3JIMYHBIX TUMAX HAMPsDKEHUH: YIIIOBOE M TOPCHOHHOE. ['eomeTprueckas usomepusi. [IpocTpaHcTBeHHOE
CTpoeHue MaJTbIX U cpeaHux IUkioB (C3- C6). Kondopmaimu 1ukiorekcada (Kpecio, BAHHA, TBUCT) U €0 IPOU3BOIHBIX,
9KBaTOpHAJIbHBIC U aKCUATbHBIE CBSI3U. OCOOEHHOCTH MPOCTPAHCTBEHHOTO U 3JIEKTPOHHOTO CTPOCHUSI IIUKJIONPOIIAHOBOTO
KOJIbLIA.

CuHTeTHYecKune METObI MOCTPOCHU S HACBIIIEHHBIX NUKJIOB: HUKJIN3AIUA JUTAJIOT€HAJIKAHOB 1O pEaKIINA Blopua, peakuun
HUKJIONPUCOCIUHEHU A, THAPUPOBAHUE APOMATUYCCKUX YIJICBOAOPOLOB.

XuWMUYecKue CBOMCTBA L[I/IKJ'[06yTaHa, LIMKJIOTIEHTaHa, ITMKJIoreKkcaHa. Peakiuu CB060)IHOpaIII/IKaJ'IbHOFO 3aMCIICHUA.
HpOHBHCHI/Ie 0COOEHHOCTEH CTpOCHUSA HUKJIONPOIIaHa B €r0 XUMHUYCCKUX cBOKCTBax. Peakiumn MPUCOCANHEHHA. BzaumHbie
nepexoabl HUKJIOB.

HO)II/ILII/IKIII/I‘IGCI(I/IC HACBIIEHHbIC YTJICBOAOPOIbI. Tumnet 6I/II_[I/IKJII/I‘{CCKI/IX CHUCTEM: COCIMHECHUA C U30JIMPOBAHHBIMU LIUKJIAMMU,
CIIMPAHOBLIE, KOHACHCUPOBAHHBIE 1 MOCTUKOBBIC CUCTEMBI. KapKaCHBIC COCOMHCHUA, aJaMaHTaH.

Tema 8. ApomaTuyeckue yraeBo0po/abl

Ben3ou1 1 ero roMosioru, u3oMepusi, HoMeHKJIatypa. [IpotiuBopeune Mexay popMaTbHON HEHACHIIEHHOCThIO OEH30IbHOTO
KOJIbLIA ¥ XMMHUUYECKUMH CBOMCTBAMU OEH30J1a: OTHOCUTEIIbHASL YCTOMUMBOCTD K OKUCJIEHHIO, CKJIOHHOCTD K PEAKIIUSAM
3amellieHusi, TepMoxumust ruapuposanusi. Popmyisl Kekyne, Opioapa, JlanenOypra. CoBpeMeHHbIe MpeCTaBICHHsI 00
9JIEKTPOHHOM CTPOESHHH OeH30J1a. ApOMATHYHOCTb, ee mpu3Haku. [IpaBuo Xwokkens. HeGeH30uHbIE apoMaTHUYeCcKye
CHCTEMBI; [IUKJIONPONEHUIBHBIN U IIUKJIOr€NTATPUEHUIBHBIN KATHOHBI, [IUKJIONEHTAIMEHIIbHBIA aHUOH, MATHYICHHbIE
reTEPOLIUKIIBI.

PeaKHI/II/I ApOMATUIECKOro SHCKTPO(l)I/IHbHOFO 3aMCIICHUA: HM30TOIHBIN O6M€H, CyHb(bI/IPOBaHI/Ie, HUTPOBAHUC, TAJIONAUPOBAHUEC,
AJIKWJIMPOBAHUE, AlTWJIMPOBAHHUC. Mexannsm peakuuun: - 1 O-KOMIIJIEKCHI. HpOTOHHbIG KHCJIOTHI ¥ KHCJIOTH JIbIorca Kak
KaTaJm3aTOPbL SHCKTPO(I)I/UILHOFO 3aMelneHus1. BisHue 3aMeCTHUTENIEH B OEH30IbHOM KOJIBIIC Ha H3OMeprIﬁ COCTaB
MMPOAYKTOB U CKOPOCTb PEAKIINH. HpaBHna OpHUCHTAlUU. PCaKL{I/II/I PaAMKAJIbHOTO 3aMCIICHUA U IPUCOCTUHCHU .

Aunknn6en30s1b1. CriocoObl MOJTyYeHu s ¢ MCIOJIb30BAaHUEM peaKlvii allKuiipoBanus, Biopua-Burrura. Peakuun
3JIeKTPO(UIBHOTO 3aMeILEeHHs B OEH30JIbHOM KoJIblie. Peakuuy paaukaibHOro 3aMelleHus B O0KOBOM Lieny, OeH3UIbHAS
s-cucteMa. OTHOCUTEIbHAS YCTOHYMBOCTh OEH3UIBHOIO paauKana. OKUCIUTeIbHblE IPEBPAIleH s AJIKIIOSH30I0B, peakluu
JeruapupoBaHus (IIPOMBIIUIEHHBI CHHTE3 CTUPOJIA).

Hudennn- n TpudeHnIMeTaHsl, nx cuarte3 peakuuen Ppunens-Kpadrca, BoccraHOB/IEHHEM TpUapHII-KapOMHOJIOB 1
rajoreHngoB. KucinoTHsle cBoWCTBa yriaeBogopoaos, mkana CH-kucnotHocTy. [IpiyaHbI MOBBIIEHHOH CTaOMIBHOCTH
KapOaHHOHOB, KAPOKATHOHOB U PaJMKaIOB, 00pa3yIOIHMXCs U3 MOJIMapuIMeTaHoB. Kpacurenn TpiugeHHIMeTaHOBOrO psijia.

Hudennn, ero aJeKTpoHHAsI U IPOCTPAHCTBEHHAS CTPYKTYypa. Peakiyuy 3/1eKTpopHIIbBHOTO 3aMelleHts], OPUEHTH YOI
a(pdexT B 3THX peakuuax. KoHgeHcrupoBaHHble apoMaTrdeckue cuctembl. Hadranun, antpaueHs, penantper. M3omepus u
HOMEHKJIaTypa UX MPOU3BOAHBIX. DJIEKTPOHHOE CTPOSHUE U apOMATUYHOCTh. Peakiuy 351eKTpohIIbBHOTO 3aMellieHUs U
npucoeuHeHus. [ uaprupoBaHe 1 OKUCIEHNE KOHAEHCUPOBAHHBIX ApOMATUYECKUX CUCTeM. AHTpalleH B JUEHOBOM CHHTE3€.

Tema 9. IToToK0BasA KOHTPOJbHasA padoTa mo TeMe "'Yrjiesoa0poan!'
Kiaccudpukanys opraHuuecKix COeqMHEHUN.

MCTO,[[I)I NOJy4YeHUA 1 XUMHWYCCKHE CBOICTBa aJIKaHOB.MCTOIIBI MOJy4YeHU 1 XUMHUYICCKHE CBOJNCTBA AJIKEHOB. MCTO,IIBI
NOJIyY€HH A 1 XUMHUYCCKUE CBOICTBA aJIKUHOB. MCTOIILI NOJy4Y€HUA 1 XUMHWYCCKHE CBOICTBa JUCHOB. MeTOIIbI NOJy4Y€HUA U
XUMUYECKUE CBOMCTBA APCHOB.

MexaHu3mbl OpraHn4eCcKux peaKunﬁ.

Tema 10. 'anoreHnpou3BogHbIe YrI1eBO0POI0B

MoHoranoreHonpou3BOAHbIE AMU(ATHUECKHUX YTIIEBOAOPOIOB, MX U30MepHs U HOMeHKIaTypa. CriocoObl 00pa3oBaHUs CBS3U
C-Hal: 3amemeHue aToma BOIOPOAa ¥ THAPOKCHIILHON TPYIITIBL, PEAKIVK MPUCOSIMHEHHS TT0 KPATHBIM CBSI3SIM. XUMHUYECKHE
CBOKCTBA: HYKJICO(DHIIbHOE 3aMelleHie aTOMOB TaJIOTeHOB, Tpe/icTaBIeHus o MexanusMax SN1, SN2. Peaknuu oTmierieHus,
TpaBWiIo 3aiilieBa. BimsHue pasnaHbIX (pakTOpOB (MIPHUPOJIa M KOHIIEHTPAIUS HyKJIeo(huia U OCHOBaHHUSI, CTPOCHUE
ATKWITAJIOTeHU 1A, TIPUPOJIa PACTBOPUTEIIEH) Ha PEaKIIMOHHYIO CIIOCOOHOCTD TAIOTEHAIKAHOB U YYeT 9THX (PaKTOPOB B
[UIAHUPOBAHUM CUHTE30B. KoMIiekcooOpa3oBaHue rajIoreHaIKaHOB C MIOHAMHU METAJLIOB U Kuciotamu Jlbouca.
BoccraHoBjeHHE rajloreHaAIKaHOB BOJIOPOIOM U HOJMCTHIM BOAOPOAOM. B3anmoeiicTBre ¢ MetajuiaMu: 00pa3oBaHue
METaJUIOPTaHUMIEeCKUX COeTMHEHNH, peakius Biopia.
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r AJIOTCHOIMPOU3BOAHBIC HETTPEACIbHBIX YIJTIEBOAOPOIOB. COG,HI/IHCHI/IH C ITOBHIIIIEHHOM IIOABUKHOCTBIO rajlIoreHa -
AJUTAITaJIOr€HUAbI. AJTAIbHBIA KATUOH. COCHI/IHCHI/IH C IIOHMXKEHHOM NOABUXKXKHOCTBIO raJIoOr€éHa - BUHWJITaJIOTCHUIBI. HpI/I‘{I/IHI)I
TIOHM>KEHHOU IIOJABUKHOCTH. Peakum{ NoJIMMeEpHr3aliiy, MoJIMMEPLI HA OCHOBE I'aJIOT€HOITPOU3BOAHBIX 9THUJICHA.

ApomMaTuueckue rajoreHornpou3Boubie. CrocoObl MONTyYeHHs: TAIONeHHPOBaHUE APOMATUIECKHX YTrIIeBOJOPOIOB,
pasnoxenue cojel ua3onus (peakuuu 3anaMeriepa, [llnvana). Peakimu 3amerieHus rajioreHa B apoOMaTHYECKOM KOJIbIIE U B
GOKOBOW 1ienu. BeH3UIbHbIN KATUOH, IIPUYKMHBI €r0 MOBHIIIEHHON cTabmibHOCTH. [lerunpoden3o. BaaumopeiictBue
ApPWITAJIOTEHU OB C METAUIAMU: MTOy9IeHIe METATIOOPTAHNIECKUX COeTUHEHN, TUapIiIoB. Peakimu 31eKTpoduibHOro
3amMerreHns. BivsiHue rajJoreHoB (Kak 3aMecTUTeNIel) Ha OPUEHTAIHIO U CKOPOCTh B3aUMOJCHUCTBHS.

HI/I- u TpHCbeHHJIXHOpMeTaHLI. CraOubHbIE CBOGOHHI)IC paguKaIbl © Kap6KaTI/IOHbI.

Tema 11. CniupTsl

OnHOATOMHBIE HACHILICHHBIE CIPTHL. V30Mepus1, KiaccuduKanus, HOMEHKIaTypa. MeToapl CUHTe3a: IPUCOSAMHEHUE BOJIbI K
JIBOMHOM cBsi3u, rusiponn3 cBsi3u C-Hal, BoccTaHOBIIeHHE KapOOHMIIBHOW M KaPOOKCHUIILHOM TPYIII, CUHTE3bI C UCTIOIb30BAHUEM
METaJUIOPraHNYecKUX COeAMHeHUH. DnekTpoHHoe ctpoenue O-H cBsasu. BogopoaHas cBsA3b B CIIMPTax U ee MposiBJICHHE B
CIIEKTPAJIbHBIX XaPAaKTEPUCTUKAX ¥ (PH3IMUECKUX CBOMCTBAX. XMMUYECKHE CBOMCTBA: KICIOTHO-OCHOBHBIE CBOICTBA,
TIOJIyYeHUEe aJIKOTOJISITOB U UX UCIOJIb30BaHUE B OPraHMYeCKOM CHHTE3€, 3aMelleHe I'MAPOKCUIBHOM IPYIIIbl, JerupaTarisl.
D¢pupoobpazoBaHue: MPOCThie U CI0kHbIE 3uUpbL. [IprcoeHeHre CIMPTOB K atietrieHaM. OKUCIeHHe 1 IeTHIPUpOBaHUe
CITUPTOB.

MmHoroaTomHbIe CITUPTHI. T JIMKOJIN, CIIOCOOBI KX MOJIy4Y€HU . XWMHUYeCKre CBOWCTBA: OKUCIICHUE fIO,HHOfI KPICJ'IOTOfI,
BSaHMOHeﬁCTBHe C 60pH0ﬁ KHCHOTOﬁ, MNpEBpalICHUE B O.-OKHCH, AeTUApaTalusd, IMHAKOJIUHOBAA NEPETrPYyIIIUPOBKA. FJ'[I/II_[epI/IHI
o6pa30BaHHe KOMIUIEKCOB € MOHAMM METAJIJIOB, AeTupaTaius.

Henpenensrbie crimptel. [IpeacTaBienns o cCBOWCTBAX BUHUIOBOTO CITUPTA, KETO-€HOJIbHAS TayToMepusl. Bunmiosie acups n
WX MOJMMePH3alysl. AJUTHIIOBBIN clIpT. MeTobl CHHTE3a, OCHOBAHHBIE Ha UCIIONB30BaHUM NpormieHa. OcoOeHHOCTH
XMMHYECKOTO MTOBE/ICHNU S, CBA3aHHBIE C AJITMIBHBIM OJIOKEHHEM I'MAPOKCUIbHON Ipynbl. BeH3mnoBeIil ciupr, au- 1
TpU(EHUITKAPOUHOJI, TPUYHHBI TOBBILIEHHON MOABMKHOCTH THAPOKCHUIIBHOH TPYIIIIBL.

Tema 12. ®eHoJbI

Crpoenne, n3omepusi, HoMeHKIaTypa. CriocoObl BBEJEH!S THAPOKCHILHOM TPYIIIBI B apOMaTUIECKOe SIIPO: MEJT0YHOE
TUIABJIEHUE COJIEH CYJIb(POKUCIIOT, TMAPOIIN3 apUIraIOTeHUIOB, 3aMeHa aMUHOT PYIIIBI Ha THIPOKCHII Yepe3 COJM IMa30Hus,
KYMOJIBHBIH CIIOCOO MoJTydeHus (peHoa.

KucnotHo-ocHOBHBIE CBOICTBA (heHOIIOB. [IpHYMHBI TOBBIIIEHHOW KUCIOTHOCTH (DEHOJIOB IO CPABHEHUIO C AMU(aTHIECKIMU
CMpTamMu, BiusiHue 3amectutesieil. O0pazoBaHue (PeHOJIATOB, MPOCTHIX U CIOKHBIX 3(pUpoB. Peakiuu 351eKTporiibHOrO
3aMEIEeHNS: TAIONINPOBaHNE, HUTPOBaHUE, AJIKIJIMPOBAHUE U alyinpoBanue. IleperpynnupoBka clIokHbIX 3(PUPOB Kak
croco0 aluIMpoBaHus Mo Koublly (peakius Opuca). KonaeHcaiys (eHoNOB ¢ KapOOKCUILHBIMU COSJMHEHUSIMH,
(penon-popmanbaerngabie CMOJIBL. Peakiym 351eKTpohbIIBHOTO 3aMEIeHUs, XapaKTepHbIe 4151 (DEHOJIOB U (PEHOJISATOB KakK
ApOMAaTUYECKUX COEJUHEHHMII C IOBBILIEHHON aKTUBHOCTBIO: KapOOKCHIMPOBaHE, HUTPO3UPOBAHKE, a30COUETAHHUE,
kapOoHuMpoBanue. ['nupupoBanue u okucieHue (peHoson. CTaOuibHble (PEeHOKCUIIbHBIE PaiKabl, IPUMEHEHHE CTEPUUECKH
3arpyKeHHbIX (DEHOJIOB B KaueCTBE AaHTUOKCHJIAHTOB.

MHoroatoMHble (DEHOJIbI: TMPOKATEXHH, PE3OPLMH, TMIPOXUHOH, MUPOrajulol. XMMHUYECKHE CBOICTBA: NIEKTPO(UIBHOE
3aMellleHNe, PeaKIUU OKUCIICHHUS.

Tema 13. IIpocTteie 3pupsl

Kraccudukanms, HoMeHk1aTypa. Juankunossle 3¢upbl. MeTosl CUHTE3a: AeTHApaTalis CIMPTOB, peakiys BuibsMcoHna,
MIPUCOeIMHEHHE CIMPTOB K oyieuHaM. PaciierieHne npocToit a¢pupHoii cBs3u (rugponn3). Bzanmoneiictere 3¢pupos ¢
HPOTOHHBIMU KHMCJIOTaMU U KHcJIoTaMu JIpionca. Dupatsl.

a-Oxkucu. MCTOHI)I MPOMBIIIJIEHHOI'O U na60paT0pH0r0 NOJIy4YE€HHA OKCUPAHOBOI'O KOJIbIIA. XuMHUecKkre CBOMCTBA:
B3aHMOHeﬁCTBHe C TaJIOr€HOBOAOPOJaMU, BO)]OfI, CIIMpTaM, aMMHAaKOM, MarHHﬁOpraHquCKHMH COCOVMHCHUAMMU.
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Tema 14. Kap6oHuabHbIE COeIMHEHNS

Knaccudukanus u HomeHknaTypa. CriocoObl 00pa3oBaHusi KAPOOHMIBHOM IPYIIIbL: KATATUTUYECKOE OKUCIICHUE AJIKAHOB,
AJIKEHOB U AJIKWJIAPOMAaTHUYECKHX YTIIEBOJOPOIOB, OKCO-CHHTE3, THAPATAIV aJIKHUHOB, THAPOJIA3 F'eM-IUTaJIOr€HIIPOU3BOIHBIX,
OKHCJIeHUE U JeruipupoBaHue cuptoB. CHHTE3 abAEru/IoB M KETOHOB U3 KAPOOHOBBIX KHCJIOT U MX MPOU3BO/IHBIX
BOCCTaHOBJICHHE raJIOTeHaHTMAPHU/IOB, B3aUMOJICHCTBIE C METAJUIOPraHMYeCKUMU COSAMHEHUSIMU, TIMPOJTH3 COJIEl KapOOHOBBIX
kuciot. [TomyueHne apoMaTHIeCKMX OKCO-COeTUHEHIN peakIfen aluiIipoBaHuUsI.

DJIeKTPOHHOE CTPOEHNE KapOOHMIBHOM I'PYIITB, PacIipe/ie/ieHne JIEKTPOHHOM IIOTHOCTH B Hell. XMMHUYeCKUe CBOMCTBA.
Peaknun HykJieouabHOTO NpUcOoeAVHEeHNs. B3auMoeiicTBre ¢ reTepoaTOMHBIMU HYKJIEO(DUIAMU: TPUCOEANHEHUE BOJIBI,
CIUPTOB, OUCYJIb(HTa HATPUS, NATUXIOpHCTOrO hochopa. MexaHN3M STUX PeaKlLvid, KUCIOTHBIN U OCHOBHOM KaTaus.
BzaumopeiictBue ¢ N-Hykiieoduaamu: 00pa3oBaHUe OKCUMOB, THIPA30HOB, PEAKLUU C IEPBUYHBIMU (00pa30BaHUE OCHOBAHUI
udda) 1 BropnuHbIME (00pa3oBaHie €eHAMUHOB U aMUHAJIel) amuHaMu. Peakimn ¢ C-Hykiieodunamu: pucoeHeHne
CUHWIBHOH KHUCIOTBI, METAJUIOPraHUYECKUX COeTUHEHUH.

KeTo-eHosbHASI TAYTOMEPUS M CBSI3aHHBIE C HEW CBOMCTBA KAPOOHUIIBHBIX COEIMHEHUI: TAJIOTEHUPOBAHKE U TaJIO(hOpMHOE
paciieruieHue, aJKIInpoBaHue. ATbJOIbHO-KPOTOHOBAsI KOHJEGHCALUS, €6 MEXaHN3M B YCIIOBHUAX KACIOTHOTO ¥ OCHOBHOTO
karanu3a. KongeH?canmu KapOOHUIIBHBIX COGIMHEHHUI C COSIMHEHUSIMU, COJIEPKAIMMH aK TUBHYIO METHUJICHOBYIO IPYIIITY.

Peakiiyu okucieHus ajibJeruioB U KETOHOB (HpaBI/IJ'[O HOHOBa). Karamutuueckoe T'MaApupoOBaHUC Kap6OHI/IHbeIX COCHHHGHHﬁ,
BOCCTAHOBJICHUE KOMIIJIEKCHBIMU T'HApUAaMU METAJUIOB, CIIMPTAMHU B IIPUCYTCTBUUA AJIKOT'OJIATOB aJIIOMUHUA, HTUHKOM B
COJISTHOM KucJioTe. BoccTaHOBIEHHE KETOHOB METaJLJIaMU C O6pa30BaHI/ICM MCTAJIJIKETUJIOB U ITIMHAKOHOB.
OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE peakuuu: KaHHHuappo, Tuinenko. ben3zonHoBast koHaeHcanus. Peakiuu
SHCKTPOCDI/IJ'II)HOFO 3aMCUICHUA B apOMATUIYCCKUX AJIbACTNAaX U KETOHAX.

Tema 15. [IoTokoBast KOHTpPOJbHAsA pa6oTa no Teme ''CnUPTHI 1 KAPOOHWIbHBIE cOoeqUHEHNsT "

Crmptsl. Kitacendukanus, HomeHKIaTypa. IIpoMblIieHHble HCTOYHUKH: THApPATalsl aJIKeHOB, (PepMEHTATUBHBIN TMAPOIN3
YIJIEBOJOB, THAPOJIN3 ATKWITaToreHnIoB. Pusndeckre cBoicTBa. BogopoaHsie CBSA3M, pacTBOPUMOCTH B BOJIE.

Xumuueckue cBorcTBa. Kuciplie 1 ocHOBHBIE CBOMCTBA cripToB. OOpa3zoBaHue CoJieil, MPOTOHUPOBAHUE, STePUUKALIUS.
OG6pazoBaHKe MPOCThIX I(UPOB KaK pe3ysIbTaT HyKJIeo(UIbHOro 3amellienust. [lerunparanus cnuproB. OKucieHue.

®enoubl. CriocoObl BBENEHHS THAPOKCUIIBHOM TPYIITB B ApOMATUYECKOE KOJIBIIO: THAPOJIN3 apHIraIOreHU OB, ISJIOYHON ILIaB
CyJIb(POKUCIIOT, KYMOJIbHBIN CHHTES.

Xumuueckue cBorcTBa. Peakiuu anekrpoduibHoro 3amenieHus. KucnorHocts peHosioB. O6pa3oBaHue NPOCTHIX I(DUPOB
(penonoB (cunte3 Bunbsamcona). ®eHondopmanbaernaasie cMosbl. PeHonsl B pacTeHusx. JIMTHUH.

Kap6onunehsle coenunennst. Knaccndpukanus, Homenkaarypa. Criocoosl 00pa3oBaHHst KapOOHWIIBHOW TPYIIIIBI: OKHCIIEHNE
IKAHOB U AJKMJIAPOMaTUIECKHX COeJMHEHM, 030HOIN3 0JIe(DUHOB, TUAPATAIVS AJIKUHOB, THIPOJIN3 TeMUTAIOT€HUIOB,
OKHCJIEHUE CTTUPTOB, JIEKTPOPUIBHOE allMJIMPOBAHNE apOMaTHUECKUX COEANHEHHH.

XUMHYECKHEe CBOMCTBA. DIIEKTPOHHOE CTPOeHNE KapOOHUIILHOM TPYIIbL. B3aumoenicTBie ¢ HyKJIeO(PUIbHBIMU PEareHTaMH:
BOJIOM, CITUPTaMH, aMUHAMH, MarHui- ¥ TUTUAOPraHWYECKUMU CoeMHeHnsAMU. KeTo-eHobHast TayToMepHsl.
AJIbI0IBHO-KPOTOHOBAsE KOHAeHcanusl. OKUCIUTETbHO-BOCCTAHOBHUTE IbHBIE TIPEBPAILCHHS aJIbAETHA0B 1 KETOHOB.

Tema 16. [{u- u HenpeaeJbHbIe Kap0OHMIbHbIE COeUHEHUS

JukapooHwisHbIe coequHeHus. Kimaccudurkanys, HoMeHKJIaTypa. MeTobl CHHTe3a, OCHOBAaHHBIC Ha PEAKIIUSIX OKUCIICHUS U
koHeHcarmu (Kisiizen). 3-ukapOoHITbHBIE COSMHEHUS: KETO-EHOJIbHAS TaAyTOMEpHs, AIKWIMPOBaHUE, 00pa30BaHUE
XeJIATHBIX KOMIUICKCOB C MOHAMH MeTaJioB. HenpeienbHble KapOOHMITbHBIE COSIMHEHUSI, MX KJIACCU(UKAIHUA. o, [3
-HenpenenbHble ajiberupl 1 KETOHbL. MeTO/Ibl CUHTE3a: OKUC/IeHUE 0J1Ie(PUHOB B AJTMJIBHOE MOJIOKEHUE U CIIUPTOB
AUTHJIFHOTO TUITAa, KPOTOHOBASI KOHIEHCAITNS KapOOHWIBHBIX COSIMHEHHUI. DIIEKTPOHHOE CTPOCHUE: CONPsIKEHUE TT-CBs3EH,
pacripeieieHue TT-3JIEKTPOHHOM TUNIOTHOCTU. XMMUYeCKHe CBOMCTBA. Peakiu npucoeJuHeHust BO/Ibl, CIIUPTOB,
raJIoreHOBOJIOPOJIOB, OUCyb(uTa HaTpusi, ammuaka, HCN, MeTa/siopraHu4ecKux coeJMHEHUN.

Tema 18. O1HOOCHOBHBIE KAPOOHOBBIE KHCJIOTHI H HX P ON3BOHbIE

Knaccndukanms u HoMeHKIaTypa. MeTopl ToJIy9eH sl: OKMCIIEHHE YTIIEBOJIOPOJIOB, CIIMPTOB M aJIbJETUA0B, CHHTE3BI C
WCTIOIb30BAHUEM MarHui- ¥ JIMTUHOPraHNIECKUX COeMHEHHI, OKICH YTiIepo/ia, MaJOHOBOTO M alleTOyKCYCHOTO 3(hHpoB,
TUAPOJIN3 HUTPUJIOB U CIIOKHBIX 3(prpoB. CHHTE3 YKCYCHON KHMCJIOTHI KapOOHMIMPOBAaHUEM METaHOJIA Ha POJUEBOM
karaymmsatope. [IprupoaHble ICTOUHUKY KapOOHOBBIX KHCIOT. DJIEKTPOHHOE CTPOEHHE KapOOKCHUIIBHOW TPYIITH U
KapOoKcuaT-aHuoHa. Pu3nUecKkue CBOMCTBa KApOOHOBBIX KUCIIOT M MX IMIPOU3BOAHBIX. BomoponHsie cBs3M U 0Opa3oBaHue
JVMEPHBIX acCOINATOB.
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Xumrdeckue cBoiicTBa. KUCIOTHOCTS, ee CBSA3b C 3JIEKTPOHHBIM CTPOCHHUEM KapOOHOBBIX KHCJIOT U MX AHHOHOB, 3aBUCHMOCTb
OT XapaKTepa U MOJIOKESHUsI 3aMEeCTUTEIeH B AIKIIBHOU 11 ?1v Wi OeH30J1bHOM sijipe. [Ipon3BoiHbIe KapOOHOBBIX KHCIIOT:
COJIH, CJIOKHBIE 3(DUPBI, TAJIOTEHAHTUAPHUIIBI, AHTHIPUIBI, aMU/IBL, HUT?priibl. [Ipe/icTaBienne o MeXxaHu3Me
B3aMMOTIPEBPAICHAI KapOOHOBBIX KUCJIOT U MX MPOU3BOAHBIX, POJIb KHCIIOTHOTO M OCHOBHOTO KaTaJli3a Ha MPUMEpe PeaKITuii
arepuduKkanmu 1 oMblieHus. BocctaHoBsieHue U rajorenMpoBanue KUcior (peakuus ['esuisg-®onbrapaa-3eJMHCKOro).
Peaknuu 3amertieHust B OEH30JIbHOM KOJIbIIE KHCIOT apOMAaTHUECKOTO psijia.

ITpousBoHble KapOOHOBBIX KMCJIOT. CoNM: peakius JeKapOOKCHIMPOBAHUS U ee KaTAIUTHYECKHe BApHAHThl, aHOJHOE
OKHCIIeHHe KapOOKcHIaT-aHMOHOB (peakiusi Kosb0e), elicTBUe TalloreHOB Ha cepeOpsiHbIe CoJu (peaKiyst
Boponuna-Xyncaukepa). [IpakTu74eckoe MCMOIb30BaHUE COJel KapOOHOBBIX KUCIOT. Mbuia. ["ajoreHaHruapupl: peakiyy ¢
HyKJ1eo(prIaMH ¥ UCTIOIb30BaHNE XJIOPAHTHIPHIOB B KAUECTBE alUIMPYIOMINX peareHToB. CloxkHbIe 3(DUPbL: KATAIUTHIECKOE
THAPUPOBAHKE, BOCCTAHOBJIEHNE KOMIUIEKCHBIMU I'MAPHAAMH MeTayuloB. Peakimu ruaponusa (OMbUIEHHS), TepeaTeprduKaym
U CJIOKHOY(PUPHON KOHAEHCALMU. AHTHIPHUAB KApOOHOBBIX KUCJIOT: PEeaKLMU ¢ HYK/Ieo(HIaMH (AaUMIMPOBaHKE). AMULIDL:
KHCJIOTHO-OCHOBHBIE CBOMCTBA, ITPY 7UMHBI TOHMKEHHOW OCHOBHOCTH ¥ MOBBIIIEHHOHN KUCJIOTHOCTH IO CPABHEHHIO C AMMHUAKOM
Y aMHUHaMH, OCHOBHBIE ITyTH MPEBPAILEHNs] B aMH 7HbI (BOCCTAHOBJIEHHE, peaklius ['ochmaHa U poACTBEHHBIE €l TPeBpaIeHNS
TUAPA3KAOB, a3UJ0B U TMIPOKCAMOBBIX KMCJIOT). B3anmonpeBpaiiieHus: aMuaoB U HUTpUiIoB. CBOMCTBA HUTPUJIOB!
KaTaJINTHYECKOE THIPHPOBAHUE, BOCCTAHOBJICHNE AJIIOMOTHIPU/IOM JINTHS, PEaKIMU ¢ MarHUAOPraHUIECKUMI COEIMHEHU M.

Tema 19. IByXx0CHOBHbIE U HeNpeaeJbHbIe KAP00OHOBbIE KHCJIOTHI

JukapooHoBHIe KUCTOTH. HoMeHKIaTypa 1 Kiaccudukanuss. MeToIsl CHHTe3a: OKUCIICHHE IAKJIOATKAHOB, aJTMINKITHISCKAX
CIUPTOB U KETOHOB, ApOMATHUECKUX U AJIKMJIAPOMATUYECKUX YIJI€BOJOPOAOB, TUAPOIU3 AUHUTPUIIOB, CUHTE3HI C
HCNOJIb30BAHUEM MAJIOHOBOTO M alIETOYKCYCHOTO 3(pUPOB.

XumMuueckue cBorcTBa. KUCIOTHBIE CBOMCTBA M MX 3aBUCUMOCTb OT B3AUMHOTO PACHOJIOKEHUsT KAPOOKCUIBHBIX TPYIIIL.
O06pazoBaHKe MPOU3BO/IHBIX TI0 OJHOM 1 00eUM KapOOKCHJIbHBIM IPYIIaM, CMelllaHHble npon3BoiHbie. [laBeneBast kucnora:
peakiuu J1ekapOOKCHUIIMPOBAHUS, IeKapOOHUIMPOBaHUsI, OKUCIIEHHs. [IUSTHUIIOKCAIAT, peaKU CII0KHOI(DUPHON KOHIEHC AU
C €ro y4acTHeM U X CMHTETUYECKOe UCIOJIb30BaHue. MasloHOBast KUCIIOTA: eKapOOKCUIMPOBAHKUE U IIPUUYKMHbI OBBIIICHHOM
JIETKOCTH €ro MPOTEKaHUs, KOHICHCAIIMU C KapOOHWIIbHBIMU coeinHeHusIMU. CBOMCTBA MaJIOHOBOTO 3¢hUpa U ux
CHHTETUYECKOE MCIIOJIb30BaHKE: KOHEHCAIIMH ¢ KAPOOHUIbHBIMU COSJUHEHUSIMHU, IPUCOSIUMHEHHUE 110 KPaTHO# CBSI3H,
AKTHBUPOBAHHOM 3JIEKTPOHO-AKLIENTOPHBIMU 3aMECTUTEIISIMU, 00pa30BaHKe U AJIKWJIMPOBAHME HATPMATIOHOBOTO 3(uUpa,
MpeBpallieHUe MPOAYKTOB ITUX peaKiii B KApOOHOBbIE KUCIIOTHL. SIHTapHast U [JyTapoBasi KUCIOThI: 00pa30BaHUE aHTUIPU/IOB
1 uMuJOB. CyKIIMHUMMU], €ro IPUMEHEHUEe B peaklii OPOMUPOBaHKSI OPraHUUeCKUX coeinHeHui. draneBas KUCIOTa U ee
MIPOM3BOJHBIE: (PTAJIEBBIN AHTUAPH U €TO IIPAMEHEHUE ISl CHHTE3a aHTPAXMHOHA M €0 IPOU3BOAHBIX, TPUAPUIMETAHOBBIX
Kpacuteneit; GpTaTMMK U ero UCHOJIb30BaHUe /1JIs1 CUHTe3a aMUHOB (peakiiusi ['aOpuasist) 1 aHTPAHUIIOBOW KHUCIIOThI; CJIOKHBIE
3(pupHI ¥ UX MPaKTUIECKOE IpUMeHeHre. PerneieHTsl, miactudukaropsl. TepedraneBas KUCIOTA U €€ HCHOIb30BaHNE
(1aBcan).

HenpenenbHble MOHOKapOOHOBBIE KHCIOThL. Kitaccudukanms. MeTonpl nosydeHus o, 3-HerpeieIbHbIX KapOOHOBBIX KHCIIOT.
DJIeKTPOHHOE CTPOEHKE, B3aMMHOE BIIMSIHUE KapOOKCHiIbHOM Tpymmsl 1 cBsizu C=C. [IpucoeniiHenne Bopl, aMMHaKa,
rajJJoreHOBOJIOPO/IOB, IPUUMHBI OPHEHTAIMH, HaOM0JaeMOl B 3TUX peakiusix. MeTo/Ibl MoTy4YeHus U IyTH MUCIOJIb30BaHu I
AKPUJIOBOW, METaKPUIOBOM KUCJIOT U UX Npou3BOAHBIX. [Inekcuriac. IIpupoHble MICTOYHUKY U IPAKTHUYECKOE 3HAYEHUE
OJIEMHOBOI, JINHOJIEBOM, apaxuJoHOBOW KUCIOT. [ToHATHe o nmpocrarnanaunax. Jlunuasl, sxupsl. Onuda u gpyrue
BBICHIXAIOIME MacIa.

HenpenenbHble qUKapOOHOBbIE KUCIOThL. CHOCOObI OTyYeHHsI MaJIeMHOBOM KUCIOTHL 1 ee aHrupuaa. Ctepeonsomepust 1
B3aMMOIIPEBPAIICHUSI MAJIETHOBOH 1 (DyMapoOBO# KUCJIOT, IPOSIBIIECHHE CTEPEON3OMEPHH B PA3IMUMIX UX XUMUIECKUX CBOMCTB
Y B IPOCTPAHCTBEHHOM CTPOCHUHM MPOJIYKTOB MX peakiui, nporekawiux mo csizu C=C. AneTtnieHaukapOoOHOBast KUCIOTa
Kak IueHo¢w B peakimu duibca-Anbaepa.

Tema 20. [ToTokoBast KOHTPOJLHAsA pa6oTa no Teme '"Kap6oHoBbIe KHCJIOTHI'"
1. HomeHk1aTypa KapOOHOBBIX KHCJIOT.

2. Knaccugukaiysi KapOOHOBBIX KHUCIIOT.

3. MeTtopp! OJTy4YeHHs OJHOOCHOBHBIX KAPOOHOBBIX KHCJIOT.

4.MeTo/ibl TOJyYeHHsI IBYXOCHOBHBIX KAPOOHOBBIX KHCIIOT.

5.MeTob! OTy4YeHus HeTIpeIeIbHbIX KapOOHOBBIX KHCIIOT.

6.XuMHUecKUe CBOMCTBA OJIHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

7. X¥M1uecKue CBOICTBA JIByXOCHOBHBIX KAPOOHOBBIX KHCIIOT.

8. Xumuueckue CBOMCTBA HENpe/ebHbIX KAPOOHOBBIX KUCTIOT.

SAEKTPOHHBH
Crpanuna 10 u3 20. Bl YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



Iporpamma puciuruiuael "Opranndeckas xumus'"; 04.03.01 "Xumus".

9. ITpon3sBosHbIE KAPOOHOBBIX KHCIIOT.
10. MeTozp! NOJIy4eHUs] 1 XUMUYECKUe CBOMCTBA MTPOU3BOAHBIX KAPOOHOBBIX KHUCIIOT.

Tema 21. Hutpocoeaunenns

Homenkunarypa u kinaccudukanusi. CriocoOsl HOJIyYeHHs] HUTPOCOEANHEHHI: HUTPOBAHKE YITIEBOLOPOIOB (paauKaIbHOE 1
37IeKTpOo(pHUIBHOE 3aMellieHre), OOMEH aToMa raJloreHa Ha HUTPOTPYIITY, OKUCJICHHE aMUHOB, CHHTE3 Yepe3 COJIM IMa30HMS.
DJIeKTPOHHOE CTPOEHNE HUTPOTPYIIIHI U €€ aKIIENTOPHBIN XapakTep. XMMUYEeCKHe CBOMCTBA: BOCCTAHOBJIEHHE B KUCIIOM,
HEeUTpanbHOM U 1menouHol cpeaax. C-H KucnoTHOCTh altndaTUYecKuX HUTPOCOSIMHEHUI 1 MX TayToMepus (auu-popma).

[IpomyKTHI HETIOJTHOTO BOCCTAHOBJIEHUS HUTpocoeanHeHni. Hurpo3zocoequHeHys, (DeHIITHAPOKCHIIAMIH, a30KCHOSH30T,
rUIpa300eH301. BeH3nHOBas MeperpympoBKa.

Tema 22. AMuHbI

Knaccudpukanus, HomeHkaatypa. CrocoOs! MoTy4YeHus, OCHOBAaHHBIE Ha PEaKMsAX HyKJIeOo(UIbHOTO 3aMeIleHus] B rajloreH-,
TUAPOKCH- ¥ aMHUHOITPOU3BOJHBIX aJIM(PaTHIECKUX U apOMAaTUIECKHX YIJIEBOJOPOJOB; PEaKIIMM BOCCTAaHOBJICHUS
HUTPOCOCAMHEHUH (peakiusi 3UHNHA), A30TCOASPKALINX TPOU3BOIHBIX KAPOOHWIIbHBIX COCIMHEHHUI U KAPOOHOBBIX KUCJIOT,
MeperpynnupoBoK amuoB (peakims ['odmana), azunos (neperpynmuposka Kypimyca), rujipa3ujioB KapOOHOBBIX KUCIIOT U
THIPOKCaMOBBIX KUCIIOT (peakis JlocceHa). DIEKTPOHHOE CTPOEHUE AMUHO-TPYIIIIBL, 3aBUCUMOCTb OT IIPUPOJIBI PaIUKAIIOB,
CBSI3aHHBIX C aTOMOM a30Ta. [IpocTpaHCTBEHHOE CTpoeHUe aMUHOB. PU3MYECKHE CBOKMCTBA, UX CBSI3b CO CIIOCOOHOCTHIO AMHHOB
K 00pa30BaHHUIO BOJOPOIHBIX CBsA3eH. XuMUYecKre CBOMCTBA. OCHOBHOCTh U KMCJIOTHOCTh AMUHOB, 3aBUCUMOCTh OT ITPUPOJIBI
paavkanoB. BsaumopeicTBue ¢ 31eKTpOIBHBIMY peareHTaMu: aJTKUIMPOBAaHKE, I'MAPOKCUAIKWINPOBAHUE, AllMIIIPOBAHUE;
B3aMMOJEHUCTBHE C a30TUCTOM KUCIOTON. OKUCIeHre anu@aTu4ecKuX 1 apOMaTHYECKUX aMUHOB. UeTBepTHUUYHbIE aMMOHUEBbIE
COJIU: TIOJTyY€HHE U3 TPETHMUYHBIX aMHUHOB U aJIKWITaToreHn0B (MEHIIyTKIH); 9IeKTPOHHOE CTPOEHHE, TPAaKTUIECKOoe
KCIIOJIb30BaHKE B KAYECTBE KATAIM3aTOPOB Mek(Pa3HOro MepeHoca, peaklliy pas3iiokeHus ¢ 00pa3oBaHHEM 0Jie(hUHOB
(peakuust 'opmana).

CBoiicTBa apOMAaTHYECKIX AMUHOB: B3aMMOJCHCTBHE C NIEKTPOopUIaMH. Peakiy aKuimpoBaHus U CyIb(pHUpOBaHUS
apOMaTUYECKUX aMUHOB, CY/Ib(haHUIOBAs KUCIIOTA U CyJIb(haMUaHbIE ITpenapaTthl. ALMIbHAS 3aIUTa AMHUHO-TPYIIIIBL.
HurposupoBanue 1 JUa30TUpOBaHKE apOMaTHYECKHX aMUHOB. BaxkHelllne npeacTaBuTen apoMaTHYeCKuX MOHO- 1
JMAMIHOB, OCHOBHBIE ITyTH UX UCHOJIb30BaHMsA. CHHTE3 reTepOLUKIMYECKUX COeAMHEHHN U3 O-(peHnIeHAnaM1HA 1
0-aMHHO(EeHOIA.

Tema 23. Ilua3o- u a30coeJUHEHUST

Jna3oTnpoBaHue apoMaTUIECKIX aMUHOB (peakims I'prcca). DIeKTPOHHOE CTPOEHHUE, KaTHOH AWa30HMs, Kak
31eKTpopUIbHBIN peareHT. Baanmonpesparienus pa3nnyabx opM AnasocoearHeHni. Peakimy comneil nnasoHus,
MIPOTEKAIOIIHE C BBIIEIEHUEM a30Ta, M MX HUCIIOIb30BaHNE ISl TTONIyYeHNsI (DyHKIIMOHAIBHBIX TPOM3BOIHBIX apOMaTHUECKUX
coequHeHnH (peakiy 3aHaMeiiepa, HecmesiHoBa). Peakunm cosneit tna3oHus, poTeKaonye 6e3 BhIICTICHNS a30Ta.
AzocoveTaHue: JUa3o- U a30COCTABIISIONINE, 3aBUCUMOCTD YCJIOBHI MPOBEJEHHS a30COYETAHMS OT IIPUPOJIBI A30COCTABIISIONIEH.
CuHTe3, 3JIeKTPOHHOE CTPOSHUE U CTPYKTYPHBIE OCOOEHHOCTH a30KpacuTesiell. MeTHIopaHXk 1 KOHI'O KpacHbI, Kak
TIPE/ICTaBUTEIH KPAacHUTesIeH, UCTIONb3yeMBIX B KaUueCTBE MHANKATOPOB. BoccTaHOBNIEHNE conell Ana3oHNs M a30COeIMHEHUH.
Hcronb30BaHme 3THX peakIyil 11l CHHTe3a IPOM3BOAHBIX T'MApa3uHa M aMUHOB. CONM AMa30HMS KaK PeareHThl apuiInpoBaHUs
apoMaTHYeCcKHX coearHeHNi. [JnasocoeanHeH st )XUPHOTO psifa: IMa30MeTaH, AMa30yKCycHbI apup. CHHTE3B Ha MX OCHOBE.

Tema 24. OcHOBHbIE HCTOYHHKY HH(pOPMALINHU 10 OPraHUuYeCKONH XUMHH

OCHOBHbBIE UCTOYHUKU I/IHCI)OpMaLII/II/I 10 OpFaHI/I‘{CCKOﬁ XUMUU (y‘{e6HI/IKI/I, CIIPaBOYHUKH, CTATbHU, O630pbl,
HWHTCPHET-UCTOYHUKU, 0askbl ,JlaHHI)IX)

INorck METOAMKY HOyYEeHHsI OPraHWYECKOro BelecTBa (I10 JUTEepaTypHbIM UCTOYHMKAM, HHTepHeT-pecypcam). OOcyxieHe
METOJMK JIMTepaTypHOro cuare3a. CocraBlieHHe TUIaHa CHHTE3a OPraHUuIecKOro COeJUHEHUS.
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Tema 25. [ToTokoBast KOHTPOJILHASI padoTa Mo TemMe ''AMHHBI ¥ JHA30COeJUHEHU"

Knaccudpukanus, HoMmeHkaaTypa. MeTosl OJy4eHN s, OCHOBaHHbIE Ha PeakLUAX HyK/1eo(hHIBHOIO 3aMeIleHUs B TaJIOTeH- U
T'UJIPOKCUIIPOU3BOHBIX YIJIEBOJOPOJOB; PEAKIMSIX BOCCTAHOBJIEHHSI HUTPOCOEIMHEHUH (TMIpUpOBaHNe HUTPOOEH30J1a B
KHUCJION U LIEJIOYHOM cpefjax ), a30TCoAepKalUX MPOU3BOAHBIX KAPOOHUIBHBIX COSMHEHHUI 1 KAPOOHOBBIX KUCJIOT;
neperpynmipoBok amunos (I'opman), ruppasunos (Kypuuyc, IlImuar), kapOOHOBBIX KUCJIOT U OKcUMOB (Bekman). -
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE aMUHOTIPYIIIHL. - XMMUYecKue cBOUCTBa. OCHOBHOCTb M KMCIOTHOCTb AMUHOB,
BJIMSIHUE NTPUPOABI 3aMeCTUTENs (AJIKUIBHBIX, aPUJIBHBIX) HA KUCIOTHO-OCHOBHBIE CBOICTBA aMHHOB. B3aumoneiictsue ¢
31eKTPOPUIBHBIMU PeareHTaMu: aTKUIMPOBaHUE, OKCUANKUJIMPOBAaHKE, alMIIMpOBaHue. Peakiuy ¢ a30TUCTON KUCIOTOM:
pas3iuMs B XAMUYECKOM MOBE/ICHUH TIEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX AMUHOB, & TaKXe aTU(paTUIECKUX 1
apOMAaTHYECKUX aMUHOB.

Tema 26. OnTHyeckast u3oMepust

Anudarndeckue okcUKUcaoTh. Kiaccudukanusi, u3oMepusi, HOMEHKJIaTypa. MeTo/Ibl CHHTE3a OKCUKHUCIIOT, UX O0II1e U
crierpuIeCcKue CBOMCTRA.

JIakTUABI U JIAKTOHBI. Hpnpoumﬂe OKCHKHCJIOTHI: I'NTMKOJIEBAsA, MOJIOYHAA, H6J’IO‘1H8.H, BHUHHadA, JMUMOHHAasA, MUHJJaJIbHasd.

XMpambHOCTh MOJIEKYJI M ONITHYECKask N30MepHsl. XUPaJIbHBIHA (aCUMMeTpHUecKuil) atoM yriepoaa. Onridyeckas n3oMepus B
pany okcukucnor. ITpoeximonHsie hopmysisl Pumepa u HoloMeHa. DHaHTHOMEPBI, palleMarthl, T1acTepeoMepbl, Me30()OPMBI.
Paznenenue panemMaToB Ha ONTUYECKUE aHTUIOABL. AOCOJIIOTHAS U OTHOCHTEbHAST KOH(DUTYparusl.

BasnbneHoBckoe oOpalleHue U coxpanenue KoHdurypauuu. [IoHsaTHE O Tpeo- U IpUTPOU30Mepax.
Acnmvmerprdecknii cuaTe3. Homernknatypa Kana, Maromneaa, [Tpernora.
OnTtuyeckas U30MepUs B Psly aJUIEHOB, CIIUPAHOB, TU(eHNIa, IUKI0(]aHOB

Tema 27. bu¢gynknuonajabubie coequHeHust. Fuapokcu-, aab1eru10- 1 KeTOKHCJIA0THI

Homenknarypa u kiaccudukanusi. Anudarinyeckue ruipoKCUKUACIOTH. O0IMe MeToIbl CUHTE3a, OCHOBAHHBIE Ha CBOMCTBAX
HelpeesbHbIX, TaJIOreH-, KETO- 1 aMHHOKAPOOHOBBIX M TUKAPOOHOBBIX KUCJIOT, MHOTOATOMHBIX CIIMPTOB, THAPOKCUAIIBACTHIOB
Y THAPOKCHHUTPUIOB. CHHTE3 B-THIPOKCUKHUCIIOT O peakiyy Pedpopmarckoro. I1prposHble NICTOUYHNKY 1 BaKHEHIINE
MpeICTaBUTENN THAPOKCUKUCIOT. [ IMKoIeBast, MOJIOYHAsl, 10JI0YHAS], BUHHAS, TMMOHHAsI KMCJIOTH. XUMUYECKUE CBONCTBA.
Peakuyu neruparaiiiy ¥ 3aBUCUMOCTb Pe3yJIbTaTa OT B3AHMHOTO PACIIONIOKEHHS KapOOKCHIIBHOW M THAPOKCUIIBHOM TPYIIIL.
ApomaTHiecKue TUIPOKCHKUCIIOTHL: MOTyYeHrne KapOOKCHIMpPOBaHueM (peHosAToB 1 HadTosATOB 110 Kompoe-Imuary.
[NonyuyeHune NpoOCTHIX U CIIOKHBIX 3(PUPOB, peakimy azocodeTanusl. CaTMImIoBas KUCIOTa, aCIMPUH, CaIoJ

Homenknarypa u kiiaccudukanusi.

B-Anpaeruno- u 3-KETOKUCIOTHI, crielduKa Ux cBOUCTB. [lonyyeHue clnoxHbIX 3(pUpoB 1o peakimu KisiizeHa.
AneroykcycHbiii 3¢pup, ero C-H-KHUCIOTHOCTb M TayTOMEpUs1, 00pa30BaHKUE METAIMYECKUX IPOU3BOIHBIX, UX CTPOEHHE,
JIBOCTBEHHAs PEaKIIMOHHAs CIOCOOHOCTD M UCTIOJIb30BaHKE B CHHTE3¢ KETOHOB U KAPOOHOBBIX KHCIIOT.

Tema 28. YriieBoanl

Knaccudgukanus, crpoeHue, HOMEHKJIATypa. MeTo/ibl CHHTE3a OKCUOKCO-COeTUHEHUI pa3IUYHbIX THUIOB. | JTMKOJEeBbIN U
TJIMLIEPUHOBBIH aJIbICTU/IbL; TUOKCHANeTOH. OnTHYecKast H30Mepus TIMIEpPUHOBOro ajbaeruaa. Ooimue u ocoOble CBOMCTBA
OKcHoKcocoeanHeHunid. OKco-1uKIoabHas TayToMepus. [lonyaiietanu (pypaHO3HOTO ¥ MUPaHO3HOTO THMa. TeTpossl. [IeHTo3HlI.
I'exco3ml.

MoHocaxapunpl. ['eHeTnueckuil psii caxapos, aibA03bl M KETO3bI, IEHTO3bI ¥ T€KCO3bl, B3aNMHBIE TIEPEXO/IbI MEK LY HUMHU.
INepexoapl MOHO3 OT BBICHIMX K HU3IMIMM 1 00paTHO. O0mupe 1 crienudpryecKre CBOMCTBA allbl03 U KETO3, IIEHTO3 U FeKCo3.
OrtkpeiTeie (hopmbl Puniepa u mukanyeckue Komm-TouieHca, ux rpapudeckoe nzodpaxenue mno duimepy u Xeyopcey.
OKCOIMKJIONIbHAS] TAYTOMEPHS CaXapoB M sIBJICHUE MyTapoOTaIu: (DypaHO3bl M IMPAHO3BI. | TMKO3UAHBIA THAPOKCHI A
TJIMKO3U/IHAS CBSI3b; AHOMEPBI M aHOMEPHBIH 3((DEKT. ATIMKOHBL. DMUMEpPHl ¥ SMMMEpU3alivsl. Y CTAHOBJICHUE CTPOCHUS 1
KoH(Urypauuy MoHo3. OT/elbHbIe MTPeCTABUTEM MOHO3 - Ie30KCUpr003a, prbo3a, apabrHO3a, KCHUII03a, TIII0K03a, MAHHO34,
rajiaktosa, (ppykrosa. Buipl OpoxeHHs caxapos.

Hucaxapupl. Knaccudukaimsi: HeBoccTaHaBIMBAIOIIME (Tperauos3a, caxapos3a) M BOCCTaHABIMBAIOIIKE (MaIbT03a, LIeJUI00103a,
JaKTo3a) 61o3kl. JJoKa3aTe bCTBO MX CTPOSHUS, THIIBI CBA3EH MOHOCAXapUAHBIX OcTaTKOB. MHBepcus caxapossl. O0Iue u
crienupuyecKre CBONCTBa OUO3.

HO)’[I/ICHXEIPI/II[LI. IlenTo3aHbr (I’eMHHCIUIIOJIOCia), I'€KCO3aHbI (KanMaII, TJIMKOI'CH, uemnon03a), HX CTPOCHUE U CBOIICTBA. HyTI/I
PalilMOHAJILHOI'O UCIOJIb30BAHUS TTOJIMCAXapPHUIO0B. L[enmonoman MPOMBIINUIEHHOCTb U XUMHA KJICTYATKH. I/ICKYCCTBCHHOC
BOJIOKHO
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Tema 29. AMHIHOKHCJIOTEBI M 0€JKH

Howmenknarypa n knaccudukarnysi. CTpyKTypHbIE THITHI TPUPOJHBIX Ol-aMHUHOKHUCIIOT, CTEPEOXUMHUS U KOH(UTYPAIIMOHHBIE
psnpl. CHHTE3B! M3 KapOOHMIIBHBIX COSAMHEHUI Yepe3 [IMaHTUIPUHBL; U3 MAJIOHOBOTO, ALIETOYKCYCHOTO M HUTPOYKCYCHOTO
3(pMpOB; raJIoreH- ¥ KeTOKapOOHOBBIX KUCJIOT. MeTO/IbI CHHTE3a [3-aMUHOKHCIIOT, OCHOBAHHBIE HA PEAKIMSIX HETIPEAEIbHBIX 1
JMKapOOHOBBIX KUCJIOT. KHCIOTHO-OCHOBHBIE CBOICTBa aMUHOKHCIIOT 1 3aBUCUMOCTh UX CTpoeHHUs oT pH cpenpl.
U3oanektpuyeckas Touka. O6pa3oBaHue TPOM3BOJHBIX IO KapOOKCUIIBHOM M aMHHOTpyTIie, OeTanHbl. B3aumoneicreue ¢
a30THCTON KUcnoTou. [IpeBpaiens, mpoTeKaolye Npy HarpeBaHNK aMHUHOKHCIIOT, ¥ 3aBUCUMOCTD MX PE3yJIbTaTOB OT
B3aMMHOT'O PACTIONIOKEHNs IBYX (PyHKIIMOHAIBHBIX rpymil. [IpeacraBienne o nentuHoM cuHTese. Kamponaktam u ero
TEeXHUYECKOe 3HaUeHHE. AHTPAHWJIOBAs U M-AMHUHOOEH30MHAsI KUCIIOTBI: METOIbI TTOJTyYeHHsI, CBOMCTBA U ITyTH MCTIOJIb30BAHMS

Cocrap 6eJIKOB, UX (pU3NUECKUE U XUMUYECKHE OCOOCHHOCTH, TUIMYHbIe peakuyd. [lentunpl. ['eoMeTprs MenTHIHOMH CBS3H.
I'mppons 6enkoB. [IpUHLUITEL yCTaHOBIEHNST KOHIIEBBIX I'PYIIT M TIOCJIEA0BATEIbHOCTH AMUHOKHUCIIOTHBIX (pparMeHToB;
CTyNEHYaTHIN ruaAposn3. [IpUHIMIIEI CTPYKTYPHOTO HANPaBJIEHHOTO CHHTE3a IOJMIETITUAHON LETH; 3alliTa aMUHOT PYIIIbI,
aKTHBUPOBaHME KapOOKCHJIA, yaJleHHe 3allUTHBIX IPYyNIl. BropuyHas u TpeTudHas CTpyKTypa OejKOoB.

Tema 30. ApomaTuuecKne reTeponUKJINIecKue coeInHeHUs]
Kiaccugukarys reTepoLMKIMYECKUX COeTMHEHMI M NX HOMEHKJIaTypa.

[IaTr4IeHHbIE TeTePOLMKJIIBI C OJHUM reTepoaTtoMoM: (pypaH, THO(EH, MUPposl. MeTonsl CHHTe3a U MX B3aNMOIIPEBPAIeHN S
(IOpbeB). 3aBUCMMOCTD CTENIEHN apOMATHYHOCTH OT IPHPO/IBI TETEpoaToMa 1 e BIMSIHUE Ha OCOOEHHOCTH B3aUMO/IEHCTBUS
reTeponuKIa ¢ anekrpodmiamu. CpaBHUTEbHAS XapaKTEPUCTUKA XMMIUECKMX CBOWCTB (hypaHa, THOdEeHa, MIPpPoIa 1
6ensona. Peakimm ruppupoBanus n okucieHus. Pypdypon u Tnoden-2-anpaerns, nupocnusesast kuciora. Kucinorasie
CBOICTBa MMPpOJIa U UX UCIOJIb30BaHUe B cuHTe3e. KoHneHcamst nupposta ¢ popMaibAerujoM U MypaBbHHOM KHCIOTOH.
[Muppon-2-anbaerna u ero npeppaiieHre B nopduH. [IMpponbHBI HUKII Kak CTPYKTYPHBIN ()parMeHT XJI0poduiia u
remorsioonHa. MlHo u ero rmponsBogHble. MeTobl NOCTPOEHHS MHIOJIBHOTO sIPpa, OCHOBAHHBIE Ha UCIIOIb30BAaHUN
apoMaTHYeCKMX aMUHOB M apMITHAPa3oHoB (peakuus Purrepa). XuMudecKre CBOWCTBA MHIOMA KaK aHajora mupposna. CuHTte3
Ba)KHEWIINX MPOM3BOIHBIX. [Ipe/icTaBieH s o MPUPOJHBIX COEAMHEHNSIX MHIOIBHOTO psijia, MHAWTO. [IOHATHE O MHIUTOMIHBIX
KpacuTessix 1 KyOOBOM KpallleHHH.

[lecTrusieHHBIE reTEPOLUKIIBI C OAHUM retepoaTroMoM. [Tupuaun u ero romosioru. HomeHk1aTypa u n30Mepusi IPOU3BO/IHBIX.
ApOMaTUYHOCTh U OCHOBHOCTb IUPUANHOBOIO 1MKJIA. [IposiBieHne HyK/1eo(pUIbHBIX CBOMCTB: PEaKLUU C JIEKTPOpUIaMu 110
aToMmy a3oTa 1 oopasoBanue N-okucyu. OTHOIIEHHE IMPUANHA U €r0 TOMOJIOTOB K OKUCIUTEIIAM. [ uapupoBaHue MMpuanHOBOIO
sapa. Biusaaue rerepoaToma Ha peakLMOHHYIO CIOCOOHOCTb IMPUAMHOBOTO LIMKJIA B LIEJIOM, U €0 OTAEJIbHBIX HOJ0KEHHI.
AHaJIorysi B XMMMYECKHX CBOICTBAX MMPUANHA U HUTPOOeH3071a. Peakiy 31eKTpopuIbHOro 3aMelleHus B siOpo MUPUANHA U
ero N-okucu. Peakiyu HykJieorIbHOTO 3amelieHust Bojopoja (peakiuss Ynunbadbuna) u aToMoB ranorexa. Tayromepust
ruipokcunupuanHoB. Coji MUPUINHUSA, PACIIEIUICHUE MUPUIUHOBOTO UKJIA.

XWHOJIMH 1 €ro NpocTeHIre Mpou3BoIHbIe. MeTo/Ibl MOCTPOEHHsI XMHOJIMHOBOTO $1/Ipa, OCHOBAHHbIE Ha PEAKIMSIX aHWINHA C
IJIMLEPH 7HOM 1 KapOOHMJIbHBIMU coetHeHnsIME (cuHTe3bl Ckpayma u [lebHepa-Mutepa). Okuciienne xunoanHa. CXoacTBo
Y pa3inyure XMMUYECKUX CBOMCTB MMPUAMHA U XMHOJMHA. V30xuHommH. [IpencraBieHne o MpupoJHbIX COeAMHEHMSX,
JIEKapCTBEHHBIX CPEACTBAX M KPACHUTEJISIX - IIPOM3BOAHBIX MUPUANHA.

[lectruneHHble a30TUCTBIE TETEPOLMKIIBI C ABYMS rerepoatoMami. [Tnpumuans. CrocoObl OCTpOEHUs TUPUMHUANHOBOTO
s7Ipa, OCHOBAHHBIE HA B3aUMOJEHCTBIM MOUEBHHBI U €€ ITPOU3BOJHBIX C MAJIOHOBBIM 3(DUpPOM, d(pupamu O-ajbIAeruio- u
[-xeTokucnotr. CXOJICTBO U pa3ininue XUMUYECKUX CBOMCTB MUPUIMHA U MUPUMHUIVHA.

5. IlepedeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA IA CAMOCTOSTEJbHOM PadoThl 00yJalommXxcs mo
JUCHUNINHE (MOLYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIOIHAETCSA MO 33laHHI0 U IPH METOAMYIECKOM PyKOBOJICTBE MPENoaBaTess, Ho 6e3
€ro HemocpeACTBeHHoro yuacTus. CamocTosATeNbHasA paboTa Mofpa3aensaeTcs Ha CaMOCTOATENbHYI0 pabOTy Ha ay UTOPHBIX
3aHATUAX U HA BHEAYUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CaMocTosTe bHAs paboTa OOYUAIOIHXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSTEJIbHOE OCBOEHUE OTAEbHBIX TeM (pa3ieioB) AUCLHUILUIMHEL, TaK U IPOPabOTKY TeM (pa3eioB), OCBANBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUI 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIEMY U POMEKYTOYHOMY KOHTPOJIIO IO AUCLUILIVHE.

SAEKTPOHHBH
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OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBosmkckoro) deaepassHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢onze o11eHOYHBIX CPEe/ICTB COAEPKUTCS ciaeayomas HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 JUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IPOLIeAYPHI OLIEHUBAHUS TS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTEpHH OIICHUBAHUS [T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOUHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUIHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iprtoxkenun 1 K mporpaMMe JUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIHMILIAHBI (MO XYJIs)
OcBoeHMe TUCIUILTMHBL (MOJLYJIsl) MPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHOM nTeparypsl. Jlutepatypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeHHMI/I N

- B leyaTHOM BuJe - B Hayuno# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyaioliiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHY C MPABUIIAMU 10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHBIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNIeKTpOHHBIH yHUBepcuTeT . [1pn HCronb30BaHNM MTeYaTHBIX N3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH MU U3 pacuera He MeHee 0,5 sk3emiuisapa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) Kak/I0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON JTUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

Bukunenus - http://ru.wikipedia.org/wiki/Oprannueckasi_xumus

Opranndeckast xumus - http://www.orgchemlab.com/

Xumuk - http://www.xumuk.ru/encyklopedia/2/3125.html

xuMus - http://cnit.ssau.ru/organics/chem1/index.htm

AnextpoHHble 6nomorexu MI'Y - http://www.chem.msu.ru/rus/teaching/org.html

9. MeToandecKne yKa3aHHA UIA 00yUJaIomMXCs M0 0CBOEHUIO JUCIHUILIAHBI (MOXyJIsT)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

OCHOBHO¥ TEOpETHUYECKUI MaTepral peMeTa AAeTCs B Yachl JIEKIMOHHBIX 3aHATHIA. Ha nekumsix
Tperno/iaBaTesb CUCTEMAaTUIECKH M TIOCJIeI0BATEIbHO PACKPhIBAET CoJepKaHNe HayYHO! JUCHUILIMHBL, BBOAUT B
KpYT Hay4YHBIX HHTEPECOB, CTABUT BOIPOCHI /17151 McCieloBaHus1. Hellb3s1 OrpaHUYIMTHCS peryJIsSipHBbIM TOCEIEHUEM
TOJIBKO JIEKIIMH, TaK KaK HEHTP TsHKECTH B YCBOEHUHM 3HaHWH, B (POPMUPOBAHUM YMEHUI 1 HAaBBIKOB JIEKHUT B
TOCTIEAYIONIEH CaMOCTOSITEIbHOI padoTe. CTyAEHTHI IOJUKHBI TOCTOSIHHO TOTOBUTHLCS K JIEKITUAM. B 310l padote
MOT'YT IIOMOYb Y4eOHHMKH, CIIMCOK KOTOPBIX IperofaBarelib Ha3blBaeT Ha MEPBbIX 3aHATHsX. [ToMrmo
PEKOMEH/IyeMOi JINTEPaTyphbl, JIEKTOP AaeT MPOrpaMmy AUCLUILUIMHBI, B KOTOPOH U3JI0KEHbl OCHOBHBIE PA3ZIebl U
BOIPOCHI [J1s1 KOHTPOJISI 3HAHUI.

Jlekuus 3aK1aibIBa€T OCHOBBI HAYYHBIX 3HAHWH, 3HAKOMUT C OCHOBHBIMH COBPEMEHHBIMH
HayYHO-TEOPETUUECKUMH TTOJIOKEHUIMH, C METOIOJIOTeN JaHHOI Hayku. Ha jekiim ocyiiectsisiercs oomenme
CTYIEHUECKOH ayJUTOPUH C BBICOKOKBaIN(UIIMPOBAHHBIMH JIEKTOPaMH, yYEHBIMH, TIearoraMu, CrieliiaIicTaMu
B OIIpe/IeJICHHOM O0Tpaciy HayKu. JIeKIHs BBI3bIBAET SMOIMOHAIBHBINA OTKJIMK CITyIIaTeNel, pa3BUBaeT HHTEpeC 1
M0O0Bb K OymyIiel nmpodeccuu. JIeKTOp UCTIONB3yeT Ha JIEKIUAX He TOJBKO MaTepuall yUeOHUKOB, HO U
MIPUBJIEKAET MHOTO JIOTIOJTHUTENIBHBIX CBEJICHUH, N3JI0KEHHBIX B HAYYHBIX padoTax (MOHOTpausIX WM CTaThsIX)
WM B €r0 COOCTBEHHBIX MCCIIE0BATENbCKUX Tpydax. CTyIeHT He B COCTOSIHUM TITyOOKO OCMBICIIUTh BECh
TIPE/ICTaBJICHHBIN B JIEKLUAX MaTepuall, He Tocelnas JeKIMOHHBIX 3aHATHH. [I0aTOMy BaKHO He MpOIycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TEMY JIEKIIUH, IOUYMTaTh YUeOHUKH, OTMETHThD JJIs1 ceOsl
KJIIOYEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HAIPSDKEHHO, aKTHBHO paboTaTh B TEUEHHE BCETO yUYeOHOTO
3ansiTHs. CrapaiiTech He ONa3/bIBaTh HA JIEKIMIO: B IEPBbIE MUHYTHI 3aHSTHI OOBSIBISETCS TEMa, TUIaH JIEKIUH.
YroOBl Jierye 3aIOMHUTH U3JIaraeMblil MaTeprai, HEOOXOIMMO €ro TIOHSTh, Pa300paThCs B CUCTEME HayUHbIX
TIOHSTHH, KOTOPYIO AaeT JieKTop. [1yTn u3noxkeHus JIeKIMu MoryT ObITh pa3iMyHbIMU. VIHOTIA MTpenoiaBaTesb
BBIOWPAET MH/IYKTUBHBIN ITyTh, T.€. BHAYAJIE U3JIaraeT KOHKPETHbIE (DaKThl, 0000IIAET NX, PACKPHIBAET CYIIHOCTb
TIOHSATHS, JaeT ero onpeenaeHue. Ipyroi myts o6pa3oBaHKs NOHATHIL - J€AyKTUBHBII: JIEKTOP BHAYAJIE
olpeiesisieT HayqHOe MOHSTHE, a TIOTOM JaeT 00bsCHEHNsI, TPUBOAUT KOHKPETHHIN (hakTnueckuii Matepuai. Ecim
YJIOBUTH IyTh U3JIOKEHHS MaTepuasa, TO CTAHOBUTCS JIerde MOHSTh MBICIIb IIPENojaBaTess U MPOHUKHYTH B
coziepxanue Jekuuy. Obparaiite BHIMaHUE Ha OlpejiesieHre OHITHIH. PekoMeH tyeTcs JUIsl X yCBOSHUS
COCTaBJIATH TJIOCcapuii (coBaph). Bo BpeMs CITyIiaHust JISKIWIA TOJDKHA OBITh TICHXOJIOTHYECKas YCTAHOBKA Ha
3aMOMHMHAaHNE OCHOBHBIX Hzie Jtekuuy. CiylaHue JIEKIUH - 3TO CIOKHBIA TICUXO0JIOTMYECKHH TPOoIiecc, B
KOTOPBIH BOBJIEUEHA BCS JIMYHOCTH CIIYIIAIOIIETO: €ro CO3HaHKE, BOJIs, aMsITh, SMOIMU. DTO HE NTaCCMBHOE
COCTOSIHHE YeJIOBEKA, a HAIPOTUB, COCTOSIHIE aKTUBHOMW, HANPSIKEHHOM e TeTbHOCTH.

Cryuianue yueOHOM JIEKIUY - 3TO He0OX0JMMOe, HO He JOCTAaTOYHOE YCJIOBHE CO3HATEIBHOTO U IIPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3armcaTh - TOJILKO TOTJa JIEKIUSI CTAHET UCTOYHMKOM IS JasIbHEeHIIei
CaMOCTOSITENIbHON padoThl. KOHCIIEKTHpOBaHME JIEKIIMY - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH U OIbITa.
Hexkoropsle crapaioTcst 3anicarh JEKIUIO TOJHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJIEpKaHUe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MamMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBKO B TOM CJIydae, €CJIv IIPero/iaBaTeib
JMKTYET JIEKIIMOHHBIN MaTtepuai. Ho IMKTOBKa JiesiaeT n3nokeHne 0THOOOPa3HBIM U yTOMUTEbHBIM, 1 METO/IUKA
BBICIIIEH LIKOJIBI HE PEKOMEH/IyeT Takol crocod nainoxenus. CTpeMIIeHHE 3aIncaTh JIEKIMIO CJIOBO B CIIOBO
OTBJIEKAET CITyIIaTeNst OT 00yMbIBaHHSI JIEKIIMOHHOTO MaTteprana. Henqapom cTyaeHThl TOBOPSIT, YTO TPYAHO
COBMECTHUTb U 3aITUCh, U 00/lyMbIBaHHE.

Ecnm nexnumio 3anmceiBaTh O49eHb KOPOTKO, OTJEJbHBIMYU IITPUXAMH, TO 3aITUCH HE MOTYT OBITh MaTepHAJIOM JIJIsI
MOBTOPEHUs1. B M3ImiiHe KpaTKoii 3armcy TpyJHO pa3ooparhCsl yxke HeKoTopoe Bpems criycTs. [is 3anucu
BO3bMUTE OOIIYIO TETPab M CAEIANTe MO ISl PA3/IMYHBIX 3aMETOK BO BpPeMsl 3aIliCH: HalpuMep, 3HaK
BOCKJIMIaHUS (OTMETKa 0c000 BaXXHBIX MOMEHTOB), 3HAK BOIPOCA (YTO-TO HE MOHSUIM U K JAHHOMY MOJIOKEHHIO
HaJI0 BEPHYTHCS).
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IMPaKTUYCCKHUE
3aHATUA

[pakTryeckast paboTa MPOBOASTCS MOCIIE JIEKLUHA, U HOCAT pa3bsCHSIIONMN, 0000IIAIOIINN 1 32K PETUISIONINIA
XapakTep. B xozie mpakTHYeCKMX padoT CTY/ACHTHI BOCIIPUHIMAIOT M OCMBICIIMBAIOT HOBBII YYeOHBIH MaTepuall.
[pakTryeckue 3aHATUSI HOCAT CUCTEMAaTHUECKUI XapaKTep, PEryJIsipHO Clieqys 3a KaXI0H JIeKIUel Win
JIByMsI-TpeMs JieKiusMu. [TpakTrdeckiie paboThl BHITOJHSIOTCS COTJIacHO rpaduky ydeOHOro nporecca u
CaMOCTOSITEJILHOW paOOTHI CTY/IEHTOB 110 AUCUUIIIMHAM. [1py 3TOM cobmoaaeTcsi MpUHIMI UHAVBUIYaJIbHOTO
BBITIOJIHEHMSI padoT. Kaxaplil cTyJeHT BeJeT padouylo TeTpaib, 0(hopMIIEHHE KOTOPOi I0JKHO OTBEYATh
TpeOOBaHMSM, OCHOBHBIE U3 KOTOPBIX CJIEAYIOLIME: - HA TUTYJIBHOM JICTE YKa3bIBaIOT MTPEIMET, KypC, TPYIITy,
MOArpYMITY, (haMUIIHMIO, MMsl, OTYECTBO CTYAEHTA; KaXk/Iaylo paboTy HyMEpYIOT B COOTBETCTBUM C METOMIECKIMU
yKa3aHWUSIMH, yKa3bIBaIOT JIaTy BBITOJHEHMUs] paOOTHI; - TIOJHOCTHIO 3AIMCHIBAIOT Ha3BaHHWE paOboThI, LieJb U
TIPUHLIMIT METO/1a, KPaTKO XapaKTePU3YIOT XO/1 SKCIEPUMEHTA 1 OOBEKT UCCIIEJOBAHUS; - TPU HEOOXOIMMOCTH
IIPUBOAST PUCYHOK YCTAHOBKHM; PE3YJIbTAThI ONBITOB (PMKCUPYIOT B BUJE PUCYHKOB C 00513aTEIbHBIMH TTOIIHACSIMA
K HUM, a TaK)ke TaOJIUIIbl MJIM ONKCHIBAIOT CJIOBECHO (XapakTep oopMiIeHHsT paboThl OOBIYHO yKa3aH B
METOJUYECKUX YKa3aHUSX K CAMOCTOSITEIbHBIM padoTam); - B KOHLE KaXI0i paboThI AENA0T BBIBOJL HJIH
3aKJII0YEHUE, KOTOPble 00CYKJal0TCsI ITPY MOABE/ICHUH UTOTOB 3aHATH. Bee nepBryHbIe 3an1cy HEOOXOAMMO
JenaTh B TeTpaJy 110 XoAy dKcrnepuMenTa. [IpoBeJeHre NpakTHYecKuX padoT BKIIIOYAET B ce0s cieqyloniue
STalbl: - HOCTAHOBKY TE€MBI 3aHATUI U OlpeeseHle 3aa4 JIa00paTOPHO-IPAKTUYECKOH pabOTEL; - oIpeneieHue
TOPSJIKA JJAO0PATOPHO-NIPAKTUYECKON padOThl MM OTAEJIBHBIX €€ ITAIOB; - HEMOCPEICTBEHHOE BHIIIOJTHEHUE
MPAaKTHYECKON pabOThI CTY/IEHTAMHU U KOHTPOJIb 32 XO/IOM 3aHSTHH 1 COOMIOJJEHIEM TEXHUKHU OE30I1aCHOCTH; -
TO/IBE/IEHNE UTOTOB MPAKTHUECKON paboTH ¥ (hOPMYIMPOBaHNE OCHOBHBIX BHIBOJIOB.

J1ab0paTOpHbIE
paboTh

JlaGopatopHast paboTa - 3TO MPOBEICHUE CTYAEHTAMH TI0 3a/IaHHIO TIPETIOIABATEISI MIJTH 110 WHCTPYKITMU OTIBITOB C
HCIIONIb30BaHUEM TTPUOOPOB, MPUMEHEHHEM HHCTPYMEHTOB ¥ IPYTUX TEXHUIECKUX MTPUCIOCOOJIEHHIA, T.€. 3TO
M3y4eHHe KakKux-1u00 0ObeKTOB, SIBJIEHUI C MOMOIIBIO CIIEUATILHOTO 000PY/10BaHUSL.

B xoge nabopatopHbIX paboOT CTYAEHTH BOCIPUHAMAIOT M OCMBICITHBAIOT HOBBIIA YUeOHBIH MaTepHal.
IpakTHYeCKHe 3aHATHS HOCAT CHCTEMATHUECKUI XapakTep, PeryJIsIpHO CIIeys 3a KaKI0H JIEKIHen WK
JBYMSI-TpeMsI JIEKIUAMU. JlaGopaTopHbie pabOThI BBHITOIHSIOTCS COTIAaCHO TpadKy yueGHOro mporiecca u
CaMOCTOSITENTBHOM paGOTHI CTYAEHTOR MO JUCIUIUTHHAM. [1py 3TOM cOOITI0OIaeTCs MTPUHIKATT UHANBULYaTIbHOTO
BBITTOJTHEHMST paboT. Kaxkmplii cTyaeHT BefieT pabouyio TeTpaib, opopMiIeHre KOTOPOH JOJIKHO OTBEYaTh
TpeOOBaHKSM, OCHOBHBIE U3 KOTOPBIX CIIEAYIOIIHE:

- Ha TUTYJILHOM JIUCTE YKa3bIBAIOT MPEIMET, KYPC, IPYIIILY, OArPYIIIY, (GaMIINI0, UMsI, OTIECTBO CTYICHTA;
KaXkJIylo padOTy HyMepyIOT B COOTBETCTBHU C METOJANYECKUMH YKA3aHUSIMH, YKA3bIBAIOT JATY BBITOJTHEHHSI
padoTs;

- TIOJTHOCTBIO 3alMCHIBAIOT Ha3BaHWE PaOOTHI, 11€JTb Y IPUHIIAIT METO/Ia, KPATKO XapaKTEPU3YIOT X0
IKCIIEPUMEHTA U OOBEKT MCCIIEOBAHMS;

- TIpY HEOOXOMMOCTH MTPUBOIAT PUCYHOK YCTAHOBKH; PE3YJIbTATHI OMBITOB (PUKCHPYIOT B BHIE PUCYHKOB C
00s13aTeIbHBIMH TOAIMCSMH K HUAM, a TaKKe TAOJHUIIBI WM OTUCHIBAIOT CJIOBECHO (XapakTep opopMIIeHHsT paGOThI
OOBIYHO YKA3aH B METOIMUYECKHX YKA3aHUAX K CAMOCTOSITELHBIM paboTam);

- B KOHIIE KKI0i paGOTHI JEA0T BBHIBOJ MM 3aKJTI0UEHHE, KOTOPhIE 00CYK/IAI0TCS TIPY MOIBEICHIH UTOTOB
3aHATHAL

Bce mepBuyHbIe 3a1MCH HEOOXOIMMO JeJ1aTh B TETPAIH MO X0y IKCIIEPUMEHTA.

[IpoBeneHue Ta00paTOPHBIX pabOT BKIIOYAET B CE0s1 CIIE/IYIONINE STATIBI:

- TIOCTAHOBKY TEMBI 3aHATHH U OTpeieIieHre 3a1a4 JJabopaTopHOit paGoTHI;

- olpeiesIeHue TIopsIKa JTaG0PATOPHO-TIPAKTUIECKON pabOTh I OTIENIBHBIX €€ ITAIIOB;

- HETIOCPE/ICTBEHHOE BHITTOJIHEHHE JTaO0PATOPHOM padOTHI CTYIEHTAMU W KOHTPOJIb 32 XOJOM 3aHSTHI 1
COOJIIOAEHUEM TEXHUKHU OE30I1aCHOCTH;

- TIO/IBE/ICHHE UTOTOB JIAO0PATOPHO padOThI U (POPMYJTMPOBAHIE OCHOBHBIX BHIBOJIOB.

Ipy OArOTOBKE K J1aGOPAaTOPHBIM 3aHATHAM HEOOXOIMMO 3apaHee N3YUUTh METOIMIECKHE PEKOMEH/IAIINH 110
ero nposeaennio. OOpaTUTh BHUMaHUE Ha [1eJTh 3aHATHs, HA OCHOBHBIE BOIIPOCHI /IS TOATOTOBKM K 3aHATHIO, HA
cofepKaHue TeMbl 3aHATHS.

JlaGopaTopHOe 3aHATHE POXOIUT B BUJIE AUAJIOra - pa3dopa OCHOBHBIX BOMPOCOB TeMbl. Tak:ke 1abopatopHOe
3aHATHE MOXET MPOXOUTh B BUIE TTOKA3a MPE3EHTAIIN, JEMOHCTPATUBHOTO MaTepHaa (B YaCTHOCTH TUIAKaTOB,
CITafi[IOB), KOTOPBIE COMTPOBOXKIAIOTCS OECeION MPENoJABATENsI CO CTYICHTAMU.

K nabGopatopHbiM paboTaM CTYIEHT JOMYCKAETCS TOJIBKO MOC/IEe MHCTPYKTaka 10 TEXHUKE OE30MACHOCTH.
TMono)eHNs] TEXHUKN OE30TMaCHOCTH M3JIOKEHBI B MHCTPYKIIUAX, KOTOPBIE JOJIKHBI HAXOAUTHCS Ha BUIHOM MECTe
B s1aboparopum.
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€aMoCTOSI-
TeJbHas padoTa

CamocrosresbpHas pa60Ta P U3YYCHUUN JUCHUIIIMH BKJIIOYACT: - YTEHUE CTYAEHTAMU pCKOMCHHOBaHHOﬁ
JIMTEPATYpPbl U YCBOCHUE TCOPETUYCCKOI'O MaTepHraia JUCHUIIIUHLI, - 3HAKOMCTBO C I/IHTCpHeT-I/ICTO‘{HI/IKaMI/I; -
NOATOTOBKY K pa3/IMYHbIM CI)OpMaM KOHTPOJIA (TCCTI)I, KOHTPOJIbHBIE pa6OTI>I, KOJ'IJ'IOKBI/IyMI)I); - IOATOTOBKY "
HalmcaHue pecbepaTOB; - BBIIIOJTHEHUE KOHTPOJIbHBIX pa60T; - IOATOTOBKY OTBETOB HA BOITPOCHI 1O Pa3JIMYHbIM
TEMaM JUCHUILIIMHBI B TOH MoCJaACa0BaTCIIbHOCTH, B KaKOU OHM MMpeaACTaBJICHBI. HJ'[aHI/IpOBaHI/Ie BpEMCHU,
HCO6XOHI/IMOFO Ha U3y4YCHUEC NUCHUILIMH, CTYJEHTAM JIy4ll€ BCEr0 OCYHIECTBJIATD BECh CEMECTD, IMpeAyCMaTpruBast
IIpU 9TOM PETYJIAAPHOE MOBTOPEHUE MaTepHraia. HpI/I N3YyYCHUMN JUCHUITIMHBI CHavaJj1a HCO6X0)]I/IMO 1o Ka)KHOfI
TEME NPOYUTATh PEKOMEHIOBAHHYIO JIMTEPATYPY U COCTABUTH KpaTKI/Iﬁ KOHCIIEKT OCHOBHBIX HOHOX(CHHﬁ,
TE€PMUHOB, CBeHeHHﬁ, Tpe6yIOIHI/IX 3allOMHUHaHUA U ABJIAIOIIUXCA OCHOBOIIOJIaraloniiMu B 3TOU TeMe A
OCBOCHUA MOCJIEAYIOIIUX TEM KYypca. IIJ'IH paclinpe€HrA 3HaHUSA 1O JUCHUITIMHE PEKOMEHAYETCA UCTIOJIb30BATh
I/IHTepHeT-pecypcm; IMPOBOJAUTD MMOUCKU B PA3JIMYHBIX CUCTEMAX U UCIIOJIb30BATh MaTe€praJibl CaﬁTOB,
PEKOMEHAOBAHHBIX MPEIoJaBaTe/IEM. HpI/I IIOAIOTOBKE K KOHTpOJ’IbHOfI pa60Te HCO6XO)]I/IMO MMpoOYnTaTh
COOTBETCTBYIOINE CTPAHHUIIBI OCHOBHOT'O y‘-IeGHI/IKa. JKenaTeapbHO TaKXke YTEeHHUE HOHOHHI/ITGJ’ILHOﬁ JIMTEPATYPHI.

3a4Y€T U 9K3aMCH

Ha sk3ameHe 1 3aueTe onpenessieTcsi Ka4eCTBO U 00beM YCBOSHHBIX CTYIEHTaMH 3HAHHH, CIOCOOHOCTH K
00001IEHNI0, aHAJIU3Y, BOCTIPUATHIO MH(POPMALMH, IOCTAHOBKY LIEJIM U BEIOOPY IyTel ee NOCTHKEHNS, a TaKkKe
yMeHHe paboTaTh C HOPMATUBHBIMHU JOKYMEHTaMU B paMKaxX JUCHUIUIMHBL. OH MOXET MPOBOJUTHCS B YCTHOM MJIH
nicbMeHHOH (popmax. PopMy npoBesieHus onpenenseT Kadeapa. [Ioarotopka K sk3aMeHy WIH 3a4eTy - IIPoLece
WHIMBHAYAIbHBIA. TeM He MeHee, CYIeCTBYIOT HEKOTOpbIe MTpaBuila, 3HAHUS KOTOPHIX MOTYT OBITH MOJIE3HBI /IS
BCeX. 3aJI0TOM YCIIEIIHON c/IauM 9K3aMeHa M 3aueTa sIBJISeTCs CUCTeMaThiecKas paboTta Hajl yuyeOHOH
JMCLMTUIMHOM B TeueHHe cemecTpa. [IoaroToBKy xkeaTenbHO BECTH, HCXO/s U3 TPeOOBaHUIA MPOrpaMMBl y4eOHOI
JucturuiHbL. LenecooOpa3Ho noniaroBoe OCBOSHUE MaTepraa, BHITOJHEHHE Pa3IMIHbIX 3aJaHHi IO Mepe
W3YYeHHUS COOTBETCTBYIOIIMX COAEPKATEIbHBIX Pa3esioB JUCIUILTMHBL. ECiii, roToBsCh K 9K3aMeHy WX 3a4eTy,
BBl UCIIBITHIBAETE 3aTPYIHEHHUS, OOpaIlaiiTeCh 32 COBETOM K MPETOAaBaTeNo, TeM OoJiee YTo Mpu
CHCTEMaTHYeCKO IOArOTOBKE y BAC €CTh TaKas BO3MOXKHOCTB. [ OTOBSICh K 9K3aMeHy, JIy4llle BCEro coueTaTh
MIOBTOPEHHE TEOPETUUECKMX BOIPOCOB C BBHIIIOJIHEHUEM NPAKTUYECKUX 3a1aHui. TpeGoBaHMs K 3HAaHUAM
CTY[IEHTOB OIpeZeNe sl (pefiepabHBIM T'OCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM M paboydeil mporpaMmoit
JucruiHbL. Llenb sk3amMeHa - poBepKa M OLleHKa YPOBHS ITOJYYEHHBIX CTYASHTOM CHELMAIbHBIX ITO3HAHUM 110
y4eOHOM TUCIUIUIMHE U COOTBETCTBYIOIMX MM YMEHHUH 1 HABBIKOB, A TAKXKE YMEHHS JIOTHYECKU MBICIIUTD,
apryMeHTHPOBaTh M30PaHHYI0 HAYYHYIO O3ULIMIO, PEaripoBaTh Ha AOMOJHUTEIbHBIE BOIIPOCH, OPHEHTHPOBAThCS
B MaccuBe nH(popManuy, aepuHumi 1 Kateropuil. OlieHKe MoJIeKaT MPaBIJIBHOCTh U TPAMOTHOCTh Peun
CTYJIeHTA, €CJIM 9K3aMeH IPOBOJUTCS B YCTHOU (popMe, a TaKKe ero JOCTHKEHHUS B TeUSHHE CeMeCTpa.
JIONOJTHUTENBHOM 11e/IbI0 9K3aMeHa BJIsIeTCsl (POPMUPOBAHUE Y CTYASHTOB TAKUX Ka4eCTB, KaKk
OpraHU30BaHHOCTb, OTBETCTBEHHOCTD, TPYIOIIOONE, CAMOCTOSTEILHOCTb. TakKuM 00pa3oM, poBepseTCs
CIIOKMBILASICS Y CTY/IEHTa CHCTeMa 3HAHUM 10 JUCLHUILUIMHE, YTO UrpaeT OOJIBIIYI0 PoJib B HOATOTOBKE OyIyIIero
CIEIUAITICTA, CIOCOOCTBYET MOJTYYSHHUIO UM (PYHIAMEHTATILHOM U MPpogeCCUOHANBHON MOAroTOBKU. [1pu
MIOZITOTOBKE K 9K3aMeHY Ba)KHO MPABHJILHO M PALIMOHAIBHO PACIIAHUPOBATH CBOE BPEeMsl, YTOOBI yCIIETh Ha
Ka4eCTBEHHO BBICOKOM YPOBHE ITOJIOTOBUTHCS K OTBETaM IO BceM BoIlpocaM. Bo BpeMsi MOITrOTOBKHM K 9K3aMeHy
CTYJIeHTHI TAK)KE CUCTEMATU3UPYIOT 3HAHUS, KOTOPbIe OHU PHOOPESIH MPpY N3YYeHUH OCHOBHBIX TEM Kypca B
TeYeHHe CEMeCTpa. DTO MO3BOJISET UM YSICHUTH JIOTUYECKYIO CTPYKTYpPY TUCHUIUIMHBL, OOBbEAUHUTD OTEIbHBIE
TEMbI B €IMHYIO CHCTEMY, YBUIETh IEPCIIEKTHBHI ee pa3BuTHs. CamMocTosTeNbHast paboTa Mo MOATOTOBKE K
9K3aMeHy BO BpeMsl CECCUHM JIOJDKHA TUIAHUPOBATHCS CTYASHTOM, UCXOI U3 00IIero oobeMa BOIpocoB,
BBIHECEHHBIX HA 9K3aMeH, TaK, YTOObI 32 MPEeJOCTABISHHBIH I TIOATOTOBKU CPOK OH CMOT' PABHOMEPHO
pacripeiesMTh MPUOIM3UTEIBHO PABHOE KOJIMYECTBO BOIPOCOB YIS €XKEJHEBHOTO U3YUeHHs (TIOBTOPEHHMS).
BaskHO, 4TOOBI OIMH MOCIEHUI JeHb (JMO0 YacTh ero) ObUI BhIAGECH U1 OTIOJTHUTEIBHOTO TIOBTOPEHHUS BCETo
o0beMa BOIPOCOB B LIEJIOM. DTO MO3BOJISIET CTYJEHTY CAMOCTOSITENBHO IIEPENPOBEPUTh YCBOSHNE MaTepHaa.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnst 1 HH(OPMAMOHHBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momyn0), BKJII0Yas IlepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpaMmme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)
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Iporpamma puciuruiuael "Opranndeckas xumus'"; 04.03.01 "Xumus".

MaTepI/IEU'[I)HO-TCXHI/I‘-IeCKOC obecrieueHre 06pa30BaTean0ro nmponecca 1no AMCuuIinHe (MO)IYIIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).

KowmrbioTep 1 IprHTEp AJIs paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeauiiHas ayAUTOPHUS.
KomrmbioTepHBIit KJtacc.

12. CpeacrBa ajjanTanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXCsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,£[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06HCI“IaIOH.[I/IC
BOCIIpUATUE I/IH(bopMaL[I/II/I O6y'~IaIOH_[I/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPeoOpa30BaHus B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX M10JIb30BATEICH;

- CO3JaHMUE€ KOHTCHTA, KOTOprﬁ MOJKHO NPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTCPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4veCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00YUaIoIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUsIMH CJIyXa MOJTy4Yaid HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHUEC MMPOIrpaMMHBIX CPEJICTB, O6€CHC‘H/IBaIOHII/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYAJIbHBIX na60paTopI/H71 1 CUMYJIAITMOHHBIX TCXHOHOFHﬁ;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOIUH A1 Nepefau MHGOPMALMKY, OPraHu3aLy Pa3IndHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00Y4YaloLIerocs ¢ MpernojaBaTesieM, B TOM YKcie BeOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YYaCTHUKOB JUCTAHLIHOHHOTO
00y4eHus1, IPOBEeJEHNUs] CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aILUTHI BHIIOJIHEHHBIX PaOOT, IPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHOMN paboOThI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX O6pa3OBaT€HLHLIX TEXHOJIOTUI UL OpraHnu3atun (I)OpM TEKYHIEro u NIpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaui 00YYaloMMCsl MHBAIUIOM WX JIMLOM C OT pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS
¢opm rpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI q)opMe, - He Oostee uem Ha 90 MHHYT;

- IPOJIOJKUTEIFHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popMme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUsT 00yYaloIIerocsl MpH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma coctaiieHa B coorBeTcTBUM ¢ TpedoBaHussMu PI'OC BO u yyeOHbiM mianom 1o Hampasienuio 04.03.01 "Xumusa" u
npouITI0 NOArOTOBKY "Xumus'".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.13 Opeanuueckas xumus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.03.01 - Xumus
[Ipoduits moAroToBKM: XuMHs

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Peytos, O. A. Oprannueckast Xumus : y4eOHUK : B 4 yacTsx / O. A. Peytos, A. JI. Kypn, K. I1. Bytun ; xynoxnuku B. A.
Yepnenos [u ap.]. - 9-e uzn. - Mocksa : Jlabopatopus 3Hanmi, 2021 - Yacts 1 - 2021. - 570 c. - ISBN 978-5-906828-42-2. -
Tekcr : anexkTponHsli // Jlansb : anekTpoHHO-OnOMOTeyHas cuctema. - URL: https://e.Janbook.com/book/166749 (nata
ooparmrenust: 19.02.2025). - Pexxum moctyna: 71 aBTOPH3. MOJIb30BaTeNeH.

2. PeytoB, O. A. Opranuyeckas xumus : y4eOHUK : B 4 yactsx / O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; XynoxHuku B. A.
YepHenos [u ap.]. - 10-e u3a. - Mocksa : Jlabopatopus 3HaHuii, 2021 - Yacts 2 - 2021. - 626 c. - ISBN 978-5-906828-43-9. -
Texcr : anexkTpoHHbIH // JlaHb : 21eKTpoHHO-OnOIMoTeunas cucrema. - URL: https://e.lanbook.com/book/166750 (zata
obpamenusi: 19.02.2025). - Pexxum foctyna: uist aBTOPU3. TOJIb30BATENEH.

3. Peytos, O. A. Oprannueckast XuMusi : y4eOHUK : B 4 yactsx / O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; xynoxnuku B. A.
UYepnenos [u zp.]. - 8- u3n. - Mocksa : Jlaboparopust 3Hanui, 2021 - Yacts 3 - 2021. - 547 c. - ISBN 978-5-906828-41-5. -
Tekcr : anexkrponnsiii // Jlans : anekTpoHHO-OnbMOTeyHas cucrtema. - URL: https://e.Janbook.com/book/166751 (nata
ooparmrenus: 19.02.2025). - Pexxum moctyna: 1j1st aBTOPH3. MOJIb30BaTENeH.

4. Peyrtos, O. A. Opranuueckast Xumus : y4eOHuK : B 4 yactsx / O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; xynoxnuku B. A.
UYepnenos [u jp.]. - 7-e uzn. - Mockasa : Jlabopatopust 3Hanui, 2021 - Yacrts 4 - 2021. - 729 c. - ISBN 978-5-906828-40-8. -
Tekcr : anektTponHbii // Jlanb : anekTpoHHO-OubIMOTeuHas cuctema. - URL: https://e.Janbook.com/book/166752 (nata
obpamenus: 19.02.2025). - Pexxum foctyna: uist aBTOPU3. MOJIb30BATENCH.

5. llep6una, A. D. Oprannueckast xumust. OcHOBHOH Kypc.: yueOHuk / A.3. lllepbuna, JL.I'. Marycesuy; [Tox pex. A.D.
[ep6unst. - Mocksa : HUL] MTH®PA-M; Musck : Ho. 3Hanue, 2013. - 808 c.: un.; . - (Briciiee odpa3oBanue: bakanaBpuar).
ISBN 978-5-16-006956-2. - Tekcr : anekrponHsiii. - URL: https://znanium.com/catalog/product/415732 (nara obpateHus:
19.02.2025). - Pexum goctyna: o NOJIHCKe.

6. Illabapos, 10. C. Opranunueckas xumusi : yueOHuk / FO. C. Ilabapos. - 5-e u3p., crep. - Cankr-Ilerepoypr : Jlans, 2022. -
848 c. - ISBN 978-5-8114-1069-9. - Tekcr : anekrponHbiii // JIanb : 31ekTpoHHO-OubMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/210716 (nata obpamenus: 19.02.2025). - Pexxum octyna: Juist aBTOpU3. TOJIb30BATEIICH.

7. CupotkuH, O. C. DBoonys TEOPUN XMMUYECKOTO CTpoeHus Bemectsa A.M. ByTiepoBa B yHUTapHYIO TEOPUIO CTPOEHUS
XUMHUUYECKUX COeAMHEHMI (OCHOBBI eanHOM xumun) : MoHorpadus / O. C. CupotkuH. - Mocksa : UHOPA-M, 2020. - 247 c. -
(Hayunas meicits). - ISBN 978-5-16-009053-5. - Tekcrt : anextpoHHsIid. - URL: https://znanium.ru/catalog/product/1036451
(mata oopamenus: 19.02.2025). - Pexxum ocTyma: 1mo moJimcKe.

lonoyHATEILHAS JUTEpPATypa:

1. Bopognes, 1. B. Oprannyeckast XumMusi: TEPMIHBI 1 OCHOBHBIE peakLiiH : ydeOHoe rocodue / 1. B. Boposies. - 5-e u3a. (311.).
- Mocksa : Jlaboparopus 3Hanmit, 2024. - 362 c. - ISBN 978-5-93208-793-0. - Tekcrt : anexTpoHHsI# // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/418073 (nara o6pamenus: 19.02.2025). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENEH.

2. IOpoBckasi, M. A. OCHOBBI Oprann4eckoii xumu : yuedHoe nocodre / M. A. FOposckas, A. B. KypkuH. - 4-e u3a. - Mocksa :
Jlaboparopus 3Hanuit, 2020. - 239 c. - ISBN 978-5-00101-757-8. - TekcT : 37eKTpoHHbIi // JIaHb : 3JIeKTPOHHO-OMOINOTeUHAS
cuctema. - URL: https://e.lanbook.com/book/135515 (mata obpamenust: 19.02.2025). - Pexum noctymna: 1jis aBTOpu3.
MOJIb30BATENICH.

3. MBanoB, B. I'. Oprannyeckas xumus. Kpatkuii kype: yue6Hoe nocobue / Usanos B.I'., I'eBa O.H. - Mocksa: KYPC, HUL]
NHOPA-M, 2018. - 222 c. - ISBN 978-5-905554-61-2. - Tekcr : anexTpoHHsIi. - URL:
https://znanium.ru/catalog/product/912392 (gara obpamenus: 19.02.2025). - Pexknm gocTtymna: 1o MoJImcKe.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.13 Opeanuueckas xumus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.03.01 - Xumus

IIpodpuins moAroToBKM: XuUMHS

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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