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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
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IporpamMmy auCIMIUTHHBL pa3padoTaii(a)(u): 3aBeayomui kadenpoi, 1.H. (mpodeccop) Amupor P.P. (Kademnpa
HEOPraHW4ecKo XUMUU, XUMUUYECKUH HHCTUTYT uM. A.M. ByTtnepoBa), Rustem. Amirov@kpfu.ru ; JOIIeHT, K.H. (IOLIEHT)
Kyp6anramesa A.P. (kadenpa opraHIIecKON U MEAMIMHCKONW XMMUH, XUMUYECKNI MHCTUTYT UM. A.M. Byrtiepoga),
almira99 @mail.ru ; nouenr, k.H. XanHaHoB A.A. (Kadenpa HeopraHuueckoil XuMuu, XUMAYECKUN UHCTUTYT UM. A.M.
Bytneposa), AAHannanov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yuarnImuiics, OCBOUBIINE QUCIWIUTAHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuoodperaemMoii KOMIeTeHIUH
OIIK-6 CriocoOeH MCIOIb30BaTh B NPO(eCCUOHATILHOM AesATeIbHOCTH OCHOBHBIE 3aKOHBI (DH3HKH,

IXUMHWHU, HAyK O 3emiie u 6I/IOHOFI/II/I, MPUMEHATb METOABI MATEMATUYECKOT'O aHaIn3a U

1 TH(OPMALIMOHHBIE TEXHOJIOTHH;

MOIeTMPOBaHNS, TEOPETUUECKUX U IKCIIEPUMEHTATIbHBIX HCCIIeJOBAHUMN, TPUOOPETaTh HOBBIE
MaTeMaTH4YecKre U eCTeCTBEHHOHAYYHbIE 3HAHU, MCIOJIb3ysI COBPEMEHHbIe 00pa3oBaTe bHbIE

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

- IOHUMATb OCHOBHbBIC 3dKOHbI XMMHWH U UX 3HAYCHUE, POJIb XUMUYCCKUX IJIEMEHTOB B OMOJIOTMYECKIX nponeccax. 06HII/IC
3dKOHOMEPHOCTHU MMPOTECKAHUA XUMUICCKUX pCaKHI/Iﬁ B paCcTBOpax u TBCpIIOﬁ (1)2136, OCHOBBI XUMUYECKOI TCPMOJUHAMUKHA U
KHHCTHUKH,

JloKeH yMeTh:

- 00J1aJaTh TEOPETHUECKUMHU 3HAHUSIMU O CTPOSHUH aTOMOB BELIECTBA, PUPOJIE XMMHUUECKOM CBSI3H, MIEPUOANIECKOM
3aKOHEe, U3MEHEHUSIX CBOWCTB JIEMEHTOB NMEPUOANYECKON CUCTEMBI, OCHOBAX TEPMOJUHAMUKH, KUHETUKH, POLIECCOB B
pacTBopax, CTPOEHUU KOMILIEKCHBIX COEIMHEHWIA;

JlomxeH Bl1afeTh:

- OPUCHTHUPOBATHCA B OCHOBHBIX ITOHATHUAX XUMUU, CBOICTBAX 3JIEMEHTOB- HEMETAJJIOB ¥ METAJLIOB rpymnm HCpI/IO)II/ILICCKOﬁ
CUCTEMBI U X OMOJIOrMUECKOM pou;

- IPHOOPECTH HABBIKM COCTABJIEHHS XMMHYECKUX YPaBHEHUH, pellieHNsI 3a0a4, OObSCHEHHUS CBOKCTB JIEMEHTOB U UX
COEIMHEHMI Ha OCHOBE 3aKOHOB XMMUH, IPOBOJUTH XUMUYECKUE IKCIEPUMEHTHI 1 OOBSICHATH IPOMCXOAIIME SBJICHHUS.

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

- BJIaA€Th OCHOBHBIMU 3aKOHaMU 06I.Llef/i XUMHHU, TOTOBHOCTb UHTEPIPETUPOBATH 3aKOHOMEPHOCTU B UBMEHEHUU CBOWCTB
9JIEMEHTOB B CBA3U C UX DJIEKTPOHHBIM CTPOEHUEM (HOJIO)KGHI/ICM B HepHOL[HLIeCKOﬁ CI/ICTeMe).

- IPOrHO3UPOBATH CBOICTBa BEIICCTB Ha IIpUMEPE OAHOTUITHBIX COCHHHCHHﬁ, CIIOCOOHOCTh AHAJIM3UPOBATH PE3YJIbTATHI
IKCIICPUMEHTA U 1€JIaTh 000CHOBaHHBIE IMPOrHOCTUYECCKUE BBIBO/IbI.

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuumuimHa (MoayJib) BKJoueHa B paszaen "b1.0.04 ducuumiuael (MOoay/M)" OCHOBHOM MpohecCHOHATbHON
obpazoBarebHOH rporpammbl 06.03.01 "Bruonorus (Buonorus)" u otHocutcs k oos3atenbHoi yactu OTTOIT BO.

OcBauBaercs Ha 1 Kypce B 1, 2 cemecTpax.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCcTBAa YacoB, BbIJeJeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcs ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0ydamuxcst

OO01as TpyJOeMKOCTh AUCHUILINHBL COCTABIISIET 8 3a4eTHbIX (bie) enuHuIl(bl) Ha 288 yaca(oB).

KonrtaktHas padora - 106 yaca(oB), B TOM uuciie jJekiumu - 38 Jaca(oB), mpaktudeckue 3auAtus - 0 yaca(oB), JabopaTopHbIe
padoThI - 68 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrostenbHas padota - 128 yaca(oB).
KouTposns (3auét / x3ameH) - 54 vaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCIIUILTIHBL: 9K3aMeH B 1 cemecTpe; 9K3aMeH BO 2 ceMecTpe.
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
Tema 1. OCHOBHBIE TOHATHSI U 3aKOHBI XUMHH.
1. |OcHOBHBIE KJ1acChl HEOPraHUYECKUX COEAMHEHUIA 1 2 0 0 0 6 0 4
Tema 2. Ctpoenne atoma. [lepronudeckuii 3akoH
7 MenpeneeBa U epuoandecKas cucTemMa 1 > 0 0 0 0 0 4
XMUMHUYECKUX JIEMEHTOB
T .M 0 i (M
3 |Tema 3. Metog MonekysapHbIx opouraneit (MO) 1 2 0 0 0 0 0 4
Tema 4. TepMoanHAMUKA XUMHUYECKHUX MTPOIIECCOB.
4. Hemeuﬂ 3aKOH TepMOJIMHAMUKH. 3aKkoH ['ecca. 1 2 0 0 0 0 0 8
Bropoii 3aKOH TepMOJMHAMUKI
Tema 5. XvMuueckasi KUHETUKA U pAaBHOBECHE.
CKOpOCTh XMMUYECKUX peakLuil. MoJeKyIApHOCTD
5. |m nopsnok peakuuu. OO6paTHMble IPOLIECCHI. 1 2 0 0 0 6 0 6
[Tpunnun Jle- Hlarense
Tema 6. PacTBOpHI HEaIEeKTpoMTOB PacTBOpHI
6. [IEKTPOMTOB. Boga kak PacTBOpHTEITb. 1 > 0 0 0 6 0 8
BonopoaHslil ¥ THAPOKCUIIBHBIN MOKA3aTEIN
7 Tewma 7. T'unponus coneil. CTeneHb U KOHCTaHTa 1 2 0 0 0 6 0 6
THIPOJIA3a
Tema 8. OCHOBHI JIEKTPOXIMUH.
8. |OKuCIUTETPHO-BOCCTAHOBUTEIBHBIE (PEIOKC) 1 2 0 0 0 6 0 8
MTOTEHLIAAITBI
Tema 9. KommnekcHble coequnenus Onucanve
XUMUYECKOU CBSI3U B KOMIUICKCHBIX MHEHUSIX
g [XMIMHMUECKOH CBA3H B KOMILTEKC coefiuHe 1 2 0 0 0 6 0 6
(MeTo[] BaJIEHTHBIXH CBSI3€il)
Tema 10. [IpeameT opraHMYECKON XIUMUH.
CrpoeHune OpraHIMYecKiX coearHeHn . Trrrst
10. |XMUYeCKUX CBSI3eH B OPraHMYECKUX COEAMHEeHUsIX.[ 2 2 0 0 0 4 0 6
HacplieHHble yriieBoopo/ibl (aJIKaHbl)
Tema 11. DTUIEHOBBIE YIIEBOAOPO/IbI (AJTKEHBI).
11.|YrneBopopodpl ¢ ABYMs ABOMHBIMU CBA3SIMU 2 2 0 0 0 4 0 8
(ankagveHbl)
Tema 12. AueTUIEHOBBIE YTJIEBOAOPOADI (AJIKUHBI).
12. [LIukyeckue yriaeBogopoabl (HMKIOATIKaHbl) 2 2 0 0 0 4 0 10
Tema 13. A TUYECKUE YTJIEB bl HBI
13, [Tema 3. ApoMaTHUeCcKue YIIeBOAOPOAbI (apeHbl) 2 2 0 0 0 4 0 10
14. Tema 14. ['anoreHnpon3BoAHbIE YIJIEBOJOPOIOB. 2 4 0 0 0 4 0 10
Cnuptbl. AMUHBI
15.|Tema 15. KapOoHUIIbHBIE COSTMHEHMS 2 2 0 0 0 4 0 10
Tema 16. Kap6onoBbie kucnoTel. OKCHKapOOHOBHIE
16. [krCcIOTH. AMUHOKHUCIOTHI 2 4 0 0 0 4 0 10
SAEKTPOHHBIH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pas el qucummiaHeb / Ce- |exnun,/Texknun Ipakru-[[Ipakru-JIa6opa-J/ladopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta
17. Tema 17. YraeBonsl. MoHO-, TU- ¥ IOJACaXapHIbI 2 2 0 0 0 4 0 10
MToro 38 0 0 0 68 0 128

4.2 Cogep:kanne JUCIHUATLIHHBI (MO TyJIs1)
Tema 1. OcHOBHbIE OHATHSA U 3aKOHBI XUMUU. O CHOBHbBIE KJIACChI HEOPraHUYECKUX COeIHHEeHHI

3aKOH COXpaHEHUsI MACChl U SHEPTUU. ATOMBI U MOJIEKYJIbI, UX Macchl. MoJib, MOJIsIpHasi Macca. 3aKOH IMOCTOSIHCTBA COCTaBa,
COeIMHEHUS TIepeMeHHOTro cocTaBa. ['a3oBbie 3akoHH: [ eii-Jlioccaka, Boiinsa-Mapuorra, ABoraipo, 00beMHEHHBIN Ia30BBIiA
3akoH. [lapuunaiibHble qaBieHs Ta30B. DKBUBAJIEHTHBIE MACCHI, 3aKOH SKBUBAJIEHTOB - 2 yaca. OCHOBHBIE KJIAaCChI
HEOPTaHWIECKUX COCTUHEHUI: OKCHUIBI, TUAPOKCHU/IBI, KICIIOTHI, CPeJHUE, KUCIIble U OCHOBHBIE COJIM, UX CBOHCTBA, TIOJTyYeHHE 1
HOMEHKJIaTypa- 2 Jaca.

Tema 2. CTpoenue aToma. Ilepuoaudeckunii 3akoH MeHjjeseeBa u epuonyecKas CuHCTeMa XUMUYe CKHUX
3JIEMEHTOB

HepI/IO,HI/I‘IeCKI/Iﬁ 3aKOH MeH)JeneeBa 1 epruoanveCKasg CUCTEMAa XUMUYECKUX JIEMEHTOB.

[TmanerapHas mogpens atroma. [Toctynatel bopa. BonHOBO# XapakTep IBMKeHUs 1eKTpoHa. KBaHTOBBIE YmCTIa, SIEKTPOHHbIE
opouranu. 3anpet [Maymu. [TpaBuno Xynaa. DddeKkTsl MPOHUKHOBEHUS M 9K paHUPOBaHHUsI 3JIeKTPOHOB. KosyecTBo
3JIEKTPOHOB Ha YPOBHSX U MOLYPOBHSX, IOCJIEI0BATEILHOCTD 3aM0JHEHNs UX eKTpoHamHu. [IpaBuia Kieukosckoro.
[IpoBastsl 371eKTPOHOB- 2 Yaca.

Tema 3. MeToa MoJIeKYJIAPHBIX opoutasei (MO)

CoBpeMeHHBIE MTPeICTaBIICHUs O CTPOSHUY aTOMA. 3aIloJTHEHHUE SJIEKTPOHAMH SHePreTUIeCKUX YPOBHEW U MOypOBHEN aToMa.
V3MeHeHne CBOWCTB aTOMOB TI0 IeproaM U rpyrmam. (2 aca). MeTo]| BaJIeHTHBIX CBSI3ed METOJ] MOJICKYJISIPHBIX OpOUTAJIEH.
MexmonekyisipHoe B3aumozericTeue (cuiibl Ban-aep-Baanbca). BonoponHas cBszb. Metamnueckas cBsi3b. TBepable
BEIlIECTBA C MOJIEKYJISIPHOM, aTOMHOW, MOHHOM, METANTIMYECKON KPUCTAJUIMYECKON PelIeTKON, UX CBOMCTBa- 2 Jaca.

Tema 4. Tepmoannamuka xumMu4ye ckux npoueccos. Ilepsrblil 3akoH TepmoanHamukn. 3akoH I'ecca. Bropoii 3akon
TE€PMOANHAMUKHA

OCHOBHBIE TIOHATHUSA: CUCTEMa, (pa3a, KOMIIOHEHT, MapaMeTp, (pyHKIMA. [IepBhlil 3aK0oH TepMoAMHAMUKU. BHYTpeHHss sHeprus,
SHTAJIBIINA, UX U3MEHEHNE B Pa3IMyHbIX Ipoleccax. 3akoHsl ['ecca u JlaByaspe-Jlamnaca. CTaHaapTHbIE SHTAIBINU
00pa30BaHus CoeJUHEHUI. DHTaNbINS pacTBOpeHus. 1300apHO-u30TepMUYecKkuil noTeHuan (ceodoHas sneprust ['no6oca).
SHTpoNUA KaK Mepa BEPOSITHOCTU COCTOSHUSA CUCTEMBL. Y CIOBUSA CaMOIIPOM3BOJILHOTO IIPOTEKaHus npoueccoB. OCOOeHHOCTH
TEPMOJUHAMMKH KHBBIX OPraHU3MOB- 2 yaca.

Tema 5. Xumuueckasi KHHeTHKA 1 paBHoBecne. CKOpoCTh XuMH4YecKUX peakuuii. MoJieKyJasIpHOCTD U MOPSIA0OK
peakmun. O6parumbie nponecchl. Ilpunmun Jle- Illatenne

CKOpOCTh XUMUYECKOI peakiiui. AKTUBHBIE MOJIEKYJIbI, SHEPTUs aKTUBAILIUK. BiiusiHue TeMrnepaTypbl Ha CKOPOCTh PEaKIIuu
(npaBuio Banrt-T'ogda). 3akoH aefcTBUSA Macc, KOHCTAHTA CKOPOCTH PEaKIMU, MOJIEKYJISIPHOCTh U MOPSAIOK peakiyu. Karamus
TOMOTEHHBIH, TeTepOreHHbIl, (hepMeHTAaTUBHBIN. [lenHbie peakiuy. POTOXMMUYECKHUE, CONPSKEHHbBIE, KoJieOaTebHbIe
peakiyu. O6parumble peakimi. KoHCTaHTa XMMUYECKOTO PaBHOBECHSI /17151 TOMOTEHHBIX M FeTepPOreHHbIX cucteM. CBsi3b
KOHCTaHTHI paBHOBecHs ¢ sHepruei [ mooca. BisiHue pazinyHbx pakTOpOB HA XMMHUYECKOE paBHOBecHe, MpUHIMII Jle
Iarense-bpayHa- 2 vaca.

Tema 6. PacTBopbI HeaJieKTpoauToB PacTBOpHI 3J1eKTpoJinTOB. Boja kak pacrtBopureb. Bogopoausiii n
rUP OKCHJIBLHBII MOKA3aTeJn

PactBopbl McTHHHBIE U KOJTOUAHBIE. CIIOCOObI BHIpakeHHsI COJIepKaHUsI PACTBOPEHHOTO BEIIECTBA B paCcTBOpe (KOHIIEHTpaIHs
pacTBOpa): MaccoBbIe JI0JIM, MOJIbHBIE [IOJIM, MOJISIpHAsT KOHIIEHTPALVsl, 9KBUBAIEHTHas KOHIEHTpalKsl (HOpMaJIbHOCTb),
MOJISITBHOCTB, MOJIbHAsI 10J151. PacTBOpPHI MeasibHBIE U peasibHble. PacTBOPUMOCTD Ta30B, KUAKOCTEH M TBEPbIX BEIECTB, ee
3aBUCUMOCTb OT TEMIIEPATypPhl U IaBJICHUs. DHTANbINs pacTBopeHus. ['maparanus (comparanus). OcMoc, OCMOTHYECKOe
JaBieHue, 3akoH Bant-T'opda. M3oTonnueckue, runep- v runoToHNYECKe pacTBophl. [laBiieHrie napa pacTBOpUTENs HaJl
PacTBOpOM, TEMIEPaTyphl KUIIEHHS U 3aMep3aHKsl PAaCTBOPOB, 3aKOHBI Payiisi. M3oTonnueckuii koadurment- 2 yaca

Tema 7. 'naposm3 coJeii. CTeneHb 1 KOHCTAHTA TH/IP0JIN3a

Hucconuanus Bogsl. VioHHoe nipou3BesieHye Bogbl. [luccolyanus B pacTBOpe CIaObIX JIEKTPOIUTOB (KUCIIOT, OCHOBAHUIA).
CryneHyaras aucconuanys caadbIx 31eKTpoanuToB. CTyneHvaTsle ¥ 001as KOHCTAaHTa JUCCOLMALUY. 3aKOH pa30aBJieHUs
OcrBanbaa. Crenens Jucconyaniy. BoqopoaHslil M ruipoKCHIbHBIA MokazaTenu. ['unponus coneit. O6paTumbiii u
HEeoOpaTUMBbIN T'MAPOJIU3 COJIEH.

Tema 8. OcHOBBI 2J1eKTPpOXUMHU. OKHCJIUTETbHO-BOCCTAHOBUTEJbHBIE (PeIOKC) MOTEHIHADI

SAEKTPOHHBH
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OKHUCITUTETEHO-BOCCTAHOBUTEIbHBIE CUCTEMBI. MI300pakeHre OKHUC-JTNTEIbHO-BOCCTAHOBHUTEITBHBIX (PEIOKC-) CUCTEM METOIOM
NoJTypeakuil (4acTHbIX peakiyil). OKUCIUTETbHO-BOCCTAHOBUTENBHBIN (PEIOKC-) MOTEHIIMAT KaK KOJIMYeCTBEHHAs
XapaKTeprCTUKa peJoKC-chcTeMbl. Y paBHenre HepHera. CTaHnapTHBIE peloKC-TIOTEHIMANBI U CIOCOOBI MX ONpeeIeHHs.
BopnoponHsiil 37eKTpoa. DAEKTPOXUMUUECKUN Psijl HANPSDKEHU METAJIOB. 3aBUCUMOCTDb BEJTMUUHBI PeIOKC-TIOTeHIIuaIa
CHCTEMBI OT KOHIIEHTpAIIUX HOHOB, TeMIlepaTypsl, pH, KoMITIekcooOpa3oBaHus B pacTBope. PeTokc-TIOTeHIMAB ¥ OIIEHKA
HaIpaBJIEHUs! U MOJHOTHI MPOTEKAHUSI OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIX peakiuil. 3aBUCUMOCTh MEX/1y BeJIMUMHAMU
PEIOKC-TIOTEHIMATIOB CUCTEM U M3MeHeHueM 3Hepruu ['mooca.

OKHUCITUTETbHO-BOCCTAHOBHUTEIFHBIE TIPOIIECCH C YIACTHUEM JIEKTPU-YECKOrO TOKA. DJIEKTPHUESCKUNA TOK KaK CHITbHEHIIIIA
OKHUCJISIOLIMI ¥ BOCCTAHABJIMBAIOLINIA areHT. IHepTHBIE M aKTUBHBIE 3J1eKTPoIbl. CXeMbI IPOLIECCOB Ha JIEKTPOIax IpH
3JIEKTPOJIM3e PACIUIABOB M BOAHBIX PACTBOPOB.

Tema 9. KommiekcHnie coequnenns OnucaHue XUMHYECKO CBA3H B KOMILIEKCHBIX CO€eJHHEeHUSAX (MeTO ]
BaJIEHTHBIXH CBsI3eil)

Baxneiinme nousaTtus. [lonoxenus teopun Bepraepa. LieHTpasbHbIi aTOM, BHEIIHSSA M BHYTPEHHsIS c(hepbl, KOOPAWHALIIOHHOE
YHCII0, PO KOMILIEKCa, ero 3apsijl, IIaBHas U oO0YHas BaJleHTHOCTH. HOMEHKJIaTypa KOOpAMHALIMOHHBIX COSANHEHMI.

Tunuynasie KOMHJ’IeKCOO6pa3OBaTeJ'II/I. (DaKTOpr, ornpeaeadmmue CIIOCOOHOCTH aTOMOB U HOHOB BBICTYIIATh B KaU€CTBE
KOMHﬂ6K0006pa3OBaTeHH. TunuyHble TUraHab. (DaKTopI)I, ornpeaeIArmue CITOCOOHOCTh MOJICKYJI 1 MIOHOB BBICTYIIATh B
Ka4€CTBC JIMTaHOOB. HeHTaTHOCTI) JINTAHJIOB. XeJIaTHbIe KOMILIEKCHI. HOJ’[I/IH)IeprIe KOMILJICKCHI.

CoBpeMeHHasi TEOpUs CTPOEHUs1 KOMIUIEKCHBIX coeuHeHunil. KoBaseHTHbIe (C TOHOPHO-aKIIETITOPHON U JATUBHOU CBS3BIO) U
WOHHBIC KOMITTIEKCHI. ['MOpuan3aIiusi aTOMHBIX OpOUTAJICH PU KOMIUIEKCOOOPa30BaHUU U TeOMETPHS KOBaJIEHTHBIX
KOMIUIEKCOB. BHYTpH- 1 BHEIIHEOPOUTAIbHBIE KOMITIEKCHI. TeopHsi KpUCTAJTMYECKOTO OISl ¥ TEOPHS MOJIs JIUTAH/IOB.
CriekTpoxumMuueckuil psiji. HU3Ko- 1 BBICOKOCIIMHOBBIE KOMILIEKChl. [IoBeieHne KOOpIMHAIIMOHHBIX COeJUHEHUI B pacTBOPaX:
JIVICCOIMAIVS, JTAOMIBHOCTh, HHEPTHOCTD. [10JTHASI U CTyHeHYaThle KOHCTAHThl YCTOMYNUBOCTU (HECTOMKOCTH).

Tema 10. IIpegmet oprannyeckoii xumun. CTpoeHne opraHuyecKux coequHeHuil. THIBI XUMIYeCKHX CBsI3eil B
opraHnveckux coeuHeHusix. HacoleHHbIe yriaeBo 0po/ibl (aJIKaHbI)

[penmeT OpraHUYecKON XUMUK M CBA3b C IPYTMMU XUMHUYECKUMU HayKaMu, OHooruei, MeaquiinHoi. ChipbeBble NCTOUHUKH
OpraHMYECKUX COeIMHEHN. 3HaUeHHe COeAMHEHNH yriIeposia B PAKTHIECKOH AesITeTbHOCTH YeIOBEYECKOro OOIIecTBa.

dopmrpoBaHe 1 OCHOBHBIE TOJIOXKEHNSI TEOPUM CTPOCHUS OPraHWYECKHUX COeJUHEeHUH. 3oMepusi, TOMOJIOT s, U30JI0T .
CTpyKTypHast N30MepHs U ee pa3HOBUAHOCTH (C mpuMepamu). [IpocTpaHcTBeHHAst M30MepHsl: KOH(UTYPALIMOHHAST 1
KOH(OPMAIIMOHHAS.

Tunbl XUMUYECKOU CBSI3U: MOHHASI, KOBAJICHTHAS1, CEMUIIOJIApHAsI, BOJOPOAHAs. MaTeMaTuyeckre METObl OMUCAHUS
3JIEKTPOHHOTO CTPOCHHUsI MOJIEKYJI: METO MOJIeKyIsipHbIX opoutanieii (MO JIKAQO), meton BasieHTHBIX cBsi3eit (BC), Teopust
pe3oHaHca.

DJIeKTPOHHBIE KOH(UI'YpaIU U BAJICHTHBIE COCTOSIHUS JIEMEHTOB BTOPOro neprona. [ mopuauzanus u ruOpuiHbie OpOUTAIH.
[poctble 1 KpaTHBIE CBSI3H (O- U TT-CBsA3M). VX omuicaHue Ha OCHOBE IPEACTABICHHH 00 Sp-, Sp2- U Sp3-rHOpHAN3aLiy.

Krnaccudukarms oprannyeckux coearHeHuil. Kinaccugukanys opraHU4ecKrx peakLyil: peakiiy 3aMelleHus,
MIPUCOETUHEHM S, OTIIEIUICHH S, IUKJIONPUCOSANHEHN 1, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHbIE PEAKIMU U MeperpymniupOBKY.
[oHsATHE O MeXaHU3Me PeaKLK: TPOMEKXYTOUHBIE YACTHIIBI, TIEPEXOIHOE cOCTOsiHUE. KuHeTHUecKii M TepMOJMHAMUYECKUI
KOHTPOJIb. THIBI pa3phiBa XUMHUYECKON CBSI3U (TOMOJIMTUYECKUN U TeTepouThYecKuil). IoHbI, CBOOOIHbBIE PaIUKAaIbL.
DneKkTpouibHbIE U HYKI€O(DMIbHBIE YACTHIIBI M PEareHTHI.

I'omonoruueckuii psa alkaHOB, UX U30MepHs U HOMeHKJIaTypa. Cuctemarudeckas HomeHkJIatypa UIOITAK, paunonansHas u
TpUBHAIbHAsI HOMEHKJIaTypa. HoMeHKIaTypa 1 m3oMepus alIKWIIbHBIX paJuKajoB.

ITpupoaHsie UCTOYHKUKY ajlkaHOB. OCHOBHBIE METO/Ibl CUHTE3A: TUAPUPOBAHUE HETIPEAEIBHBIX YIJIEBOJIOPOIOB, BOCCTAHOBJIEHUE
raJIoreH- ¥ KUCIOPOACOAEPXKALIMX COAEPKAIINX COeUHEHUH, peakimu Biopua, [JioMa, 371eKTposn3 colielt KapOOHOBBIX KUCIIOT
(anextponu3 KonwOe), neficTBre BoJbl Ha peakTUBH! [ puHbApa, pa3nokeHue riapa3soHOB albJETUIOB U KETOHOB.

DJIeKTPOHHOE CTPOEHNE AJIKAHOB Ha OCHOBE IpeAcTaBieHuit o sp3-rubpuamsannn. [Ipupona C?C u C7H cBsseil B ankaHax.
JMHBI CBsI3ei ¥ BaJIeHTHBIE YIJIbl. [IpocTpaHCTBEHHOE CTPOCHUE HACHIIIEHHBIX YTIeBo0po1oB. [ToHsATHE 0 KOH(OpManusIX 1
KoHgopMepax ankaHoB. [Ipoekuronnsie hopmyisl Helomena. Kondopmarun stana, mponaHa, OyTaHa ¥ BBICIINX aJKaHOB.
DHepreTuyeckas quarpaMma KOH(QOPMaMOHHOTO COCTOSIHUS MOJIEKYJIBl ajkaHa. PakTopbl, ONMpeAesAiolue OTHOCUTEIBHYIO
CTaOMIILHOCTh KOH(POPMEPOB.

Pusnueckue cBoiicTBa MapauHOB U UX 3aBUCUMOCTD OT AJIMHBI M CTENEHH Pa3BETBIEHHOCTH YIJIEBOJOPOIHOM 1IEH.

XMMuJeckre cBOMCTBa. Peakinuy, poTeKaomye ¢ TOMOJINTUYECKUM Pa3pbIBOM CBsI3U. MeXxaHU3M IEeIHbIX
CBOOO/IHO-PaIMKAIbHBIX peaKIMii 3aMelleHus B aJIkaHax. Peakiy raoreHnpoBaHus (XJIOppoBaHKe, OpOMUPOBaHUE,
noanpoBaHue, (propupoBanme). PerrnonanpasieHHOCTh TaJIOTeHNPOBAaHUS Pa3BETBIIEHHBIX ajkaHoB. Cyb(hoXIopupoBaHue,
cyJb(pOOKHCIIEHNE, HUTPOBaHUE, OKUcIeHne. CeleKTUBHOCTh PaIMKAIBHBIX PEaKLIi M OTHOCUTENIbHAS CTAOMIIbHOCTD
IKWIBHBIX paJyuKajoB. TepMuuecknil M KaTaTMTHYECKUI KPEKHHT.

Tema 11. ITHIEHOBBIE YTJIEBOOPOIbI (AJTKEHBI). YTJIEBOOPOBI C IBYMS JBOHHBIMH CBSA3SIMU (aJKaHeHbI)
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I'omonornueckuii psan ankeHoB. Cucrematnueckass HomeHk1atypa MIOITAK, panyonanbHas HomeHkIatypa. Mzomepus B pany
QJIKEHOB: U30MepUs YIJIEpOJHOrO CKeJleTa, MO3ULIMOHHAS U30MepHs (M30MepHs NMOJIOKEHN), KOH(PUTYpalioHHas (LIUC-TpaHC-
wm E,Z-) usomepus, mexkiaccoBast msomepus. Crpoenue ankeHoB. [Ipupona C=C cBsizu (sp2-rubpuanzanusi).
TepMoauHamMHUuecKasi yCTORUYUBOCTD AJIKEHOB. PU3HUEcKie CBOMCTBA aJIKEHOB.

CriocoOsl MOJTyYeHHs! ATKEHOB: a) KaTAJIUTUYECKOe JernIpUpOBaHKe aJIKaHOB, KPEKUHT (DpaKIUK Chipoit Hetu; )
THAPUPOBAHKE TUEHOB; B) BOCCTAHOBJICHHE AJIKUHOB HATPHEM B XXUAKOM aMMHAKe, JUUMHIOM; I') AETUIPOraioreHUPOBaHUe
MOHOTAJIOT€HITPOU3BOIHBIX YIIEBOAOPOAOB; /1) JEralor€HMPOBaHNE BULIMHAIBHBIX JUTAJIOT€HAIKAHOB; €) JernApaTalis
CIIMPTOB; K) peakims Buttura; 3) TepMudeckoe pa3iokeHus1 YeTBePTUIHBIX aMMOHHEBBIX OCHOBaHUH (mpaBmiio ['opmana).

Peaxkuuu 371eKTpoUIbHOTO MPUCOETUHEHUS K OlepuHAM: TPUCOEJUHEHUE TAIOTEHOB, TAJIOT€HOBOI0POI0B, KUCIIOT, BOJIBI.
MexaHu3M peakiyii 371eKTpo(UIbHOTO MPUCOSTUHEHUSL: TT- U O-KOMILIEKChI, KJIACCUYECKUE U OHUEBBIE KATUOHDIL.
Crepeoxumust 31eKTpopuIbHOTO npucoequHenus. [IpaBuio MapkoBHUKOBA U €r0 UHTEPIIPETALUS C TIO3UIUI SJIEKTPOHHBIX
adexTos. "Hapyuienue" npaBuia MapkoBHUKOBA MO/ BIMSHUEM JIEKTPOHOAKIIETITOPHBIX 3aMECTUTEIIEN.

CBo6osiHO-pauKaibHOe niprcoeanHeHre HBr k HecuMMeTpuyuHbIM ajikeHaM (TiepekrcHbii 3pdext Kappaina-Mario),
MeXaHM3M peakuu. [IprcoequHeHre raloreHoB 1Mo CBOOOJHO-PaIUKAIBHOMY MEXaHU3MYy. Peakiuy ajqkeHoB N0 JUTHIBHOMY
TIOJIOKEHHUIO.

Peaxkuuu okucnenus ankeHoB 1o Barnepy, [TpunexaeBy (peakuust snokcuaupoBanusi), ['appuecy (030HOIM3 U1
030HHpOBaHKe). KecTkoe OKUCIIeHre aJIkeHOB. [ uapupoBaHe alKeHOB.

PanukanbHas ¥ HOHHAS MIOJIMMEPU3ALIHSL.
Aunkamuensl. Onpejienenue, Kiaccudukanus, n3oMepusi, HOMEeHKJIaTypa. Baxueiimme 1,3-aueHsl: OyTagueH, U30IpeH.

DJIeKTPOHHOE CTPOCHKE CONPSIKEHHBIX IUEHOB: TT,TT-CONPSIKEHUE, MPEACTABIICHUS O IEIOKAIN30BAHHBIX JT-MOJIEKYJIISIPHBIX
opouTasx.

Crioco0bI moJtydeHus 1,3-ajKaIMeHoB: a) CTyleHYaToe JerHAPUPOBAHUE YIJICBOAOPOIOB; 0) AerHpaTaIys IIUKOJICH; B)
JeTHIpaTaIis HelpeAeIbHbIX CIIMPTOR; ') IETUAPOTraIOTeHUPOBAHUE IAJIOTeHIPOU3BOIHBIX YIIICBOAOPOIOB; /1) METO/
JleGenena.

Xumraeckre cBoiicTa 1,3-ankanueHoB. KaTamurindeckoe rugprupoBanue. DIeKTpo(ibHOE IPUCOEIIHEHIE TAIOTEHOB U
rajoreHoBogopoaoB. O6pa3oBaHue MpoayKToB 1,2- u 1,4-nprcoeanHeHns. 3aBUCUMOCTh COOTHOIIICHUS IIPOJYKTOB OT
Temriepatypsl. HanpasiieHre npucoeJuHEHNsI B YCIOBUSIX KHHETHUECKOTO ¥ TEPMOJUHAMIYECKOTO KOHTPOJIS. [{NeHOBBIH
cuHre3 (peakuus Juibca-Anbaepa).

[Nonumepusanus TMEHOB U ee TEXHUYecKoe 3HaueHue. [IpupoaHbIi U CHHTETUYECKUI KaydyK, CTepeOoperyJIsipHble MOJMMEpHI,
BYJIKAHM3aLMs KaydyKa.

KyMyHeHI)IZ 9JICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KYMYJIEHOB Ha OCHOBE NTPEACTABJICHUSA 00 Sp-FI/I6pI/I,III/I3aHI/II/I.
XuUMHUYECKHE CBOWCTBA: BOCCTAHOBJICHUEC, TUApAaTaAllUA, JTUMEPU3AlNA, U30MEPU3ALIUL.

Tema 12. AeTmiieHoBbIe YIiaeBoa0po bl (aakunbl). Ilukianyeckne yriaeBoaopoabl (HKI0AIKAHBI)

I'omonormueckmii psan ankuHoB. Cucrematnueckass HomeHkIatypa MIOITAK, panmonansHas HoMeHKIaTypa. Mi3omepus B psaay
JIKUHOB: 30Mepus yriepoIHOro ckeseTa, O3ULUOHHAs U30MepHs (M30MEpHsl OJIOKEHUS), MEKKIACCOBAsk U30MEpUsl.

Crpoenue ankuHoB. [Ipupoaa TpoitHOH yriiepoa-yrilepoaHO# CBsI3U (Sp-rudpuausanis). Pusndeckre CBOWCTBA alKUHOB.

CriocoObl MOJTy4YeHHs! aTKUHOB: a) TIOJIyYeHHe alleTHIeHa U3 Kapouia Kajbliys; 0) noydeHre aleTHIeHa PY JyroBOM Crocode
HMPOJIM3a METaHa; B) MOJIyYSHHE TOMOJIOTOB alleTUIICHa aKIJIMPOBAHUEM aLleTHICHUIOB; T') ASTU/IPOraJoreHUpOBaHIe
BHULMHATBHBIX U TeMUHAJBHBIX JUTaJIOr€HIPOU3BOAHBIX YIICBOAOPOIOB; /1) AEralOreHUPOBAHKE TETPAraIOreHIIPOU3BOJHBIX
YIJIEBOJOPOIOB.

XMMHYeCKHe CBOMCTBA AJIKWHOB: KaTaIMTUIECKOe TH/IpUpOBaHue, ruapatanys (peakuust Kydeposa), nmprcoeiHeHne
rajJIoreHOB, raJIOTeHOBOJOPOJIOB, CIIMPTOB, KAPOOHOBHIX KUCJIOT. DIIEKTPOUIIbHBIN 1 HYKJI€O(pUIbHBINA MEXaHU3MBbI
npucoenuHenus. [luMepusaiys, TpU- U TeTpaMepu3alivs aueTwieHa. AJKUHbI Kak AueHogwisl (peakuust dunbca-Albaepa).
OxucuTeNbHbIe NpeBpalleHNs ATKUHOB. KHUCIOTHBIE CBOMCTBA TEPMUHAJIBHBIX AJIKUHOB, alleTUJIEHHU bl METAJLJIOB.
KavecTBeHHbIe peakuy Ha KOHIIEBYIO TPOIHYIO CBSI3b.

Huknoankansl. Kinaccudukanys amuimkiios, cucremMarndeckas HomeHkiuatypa MIOITAK. M3omepust B psay IMKIOATKAHOB:
U30MepHs YIIIEPOJHOTO CKeNleTa, IO3UIIMOHHAS N30Mepusl (M30MepHs TOJIOKEHuUs), KOH(pUrypalnoHHas (1uc-Tpanc- win E,Z-)
U30MEPH S, MEKKJIACCOBAsI U30MEPHSI.

OTHOcHUTENbHAS] YCTOMYMBOCTD LIMKJIOB, €€ aHAIM3 Ha OCHOBE IMPEJCTABJICHUI O Pa3IMYHbIX TUIAX HANPSKEHUN: YIJIOBOE
(baitepoBckoe) HanpsxeHue, TopcioHHoe (IIuTnepoBckoe) HanpskeHue, HanpsbkeHue Ban-gep-Baansca. [IpocTpancTBeHHOE
CTPOEHHE MAJIBIX U CPeTHUX ITUKJIOB. OCOOEHHOCTH MPOCTPAHCTBEHHOTO U 3JIEKTPOHHOTO CTPOCHUSI IIMKJIONPOIIAHOBOTO
koJblia. Kondopmanun uukiiorekcana ("kpecno'”, "BaHHa", "TBUCT") U €ro MPOU3BOAHBIX, SKBATOPUAIbHBIE U AKCUAIbHbIE
CBS3U B KOH(opMauK "Kpeco" LUKJIOTeKcaHa.

Mertoabl CUHTE3a [IUKJIONPOIaHa, IMKI00yTaHa, IIMKJIONeHTaHa, IIMKJIOreKcaHa v UX Mpou3BogHbIX. OOIiue u crielpduryeckue
METO/IBI TIOJTyYeHHU ST KOHKPETHBIX [IUKJINIECKUX CUCTEM.
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CpaBHeHI/IC XUMHUYECKUX CBOICTB HUKJIMYECKUX YTJIEBOAOPOJAOB C UX AlIMKJIMYECCKUMU aHAJIOTaMU. HpOHBJ’ICHI/IC 0COOEHHOCTEH
CTPOCHUSA HUKJIONPOIIaHa B €r0 XUMHWYCCKUX CBOMCTBax. PeaKI_[I/II/I MPUCOCANHEHHA. [lonsTHe o TOJIMOUKJINYECKUX
HaCBIIIEHHBIX YIJIEBOAOPOAAX. Ty 6I/IIII/IKJ'II/I‘~ICCKI/IX CHUCTEM: CIIMPAHOBLIE, KOHACHCUPOBAHHBIE 1 MOCTUKOBBIE CUCTEMBI,
aHcamOu MUKJIOB. KapKaCHLIC COCMHECHM A, alaMaHTaH. Here)leIIbeIe HUKJIMYECKUE YITIEBOAOPOIbI. Har[meeHHaf{ KpaTHas
CBA3b.

Tema 13. ApomaTuyecKue yrjieBoJ0pobl (apeHbl)

benzoun u ero romosnory, HU30MEpUs, HOMECHKJIATYypa. ApOMaTI/I‘-IeCKI/Ie YriaeBoaAopoabl: MOHOAACPHBIC, MHOTOAACPHBIC,
HC66H3OI/IILHHC ApOMATUYECKUE COCANHEHUA.

Croco0s! MOTyYeHUs] apOMaTHYECKHX YIiieBoJopoioB. COBpeMeHHbIE MPeJICTaBICHUS 00 JIEKTPOHHOM CTPOEHHH OEH30J1a.
ApOMaTUYHOCTB, ee TIpPU3HAKU. DHeprust pe3oHaHca. [IpaBuino Xiokkens. HeOeH30MIHbIE ApOMATHYECKHUE CUCTEMBI.

Peakuiuy apoMaTyecKkoro 3aeKTpopuIbHOrO 3aMelIeHus: cyb(prupoBaHe, HUTPOBaHUE, FAJIOT€HUPOBAaHUE, AJIKUIMPOBaHUE,
aluIMpoBaHue. MexaHu3M peakLuK: - U 0-KOMIUIEKCHl. DHepreTruyeckuil npoduis peakuuu. [Tpumun XemMmmonaa.
IIpoToHHBIE KMCTOTH M KUCIOTHI JIbIoMCa KaK KaTaJIM3aTopsl 3JeKTpoUIbHOrO 3aMelieHus. BiausHue 3amectuteneit B
OEH30JIbHOM KOJIblIe Ha U30MEPHBII COCTaB IIPOAYKTOB U cKOpocTh peakiuu. [IpaBuna opuentaruu. CorylacoBaHHas U
HecorJIacoOBaHHasl OpUeHTanus. Peakiuy pagukaabHOro 3aMeleHus U npucoeuHenus. [ uapuposanue, raloreHupoBaHue,
030HO/IU3 OEH30J1a U €ro roMOJIOroB. Peakiuy okucieHus.

Aunknn6en30:bl. CriocoObl OTyYeHHs ¢ UCIIOJIb30BaHUEM peaKlMil alKIIMpoBanus, Biopua-Burrura. Peakiym
3NIEKTPO(PHILHOTO 3aMeILeHHsI B OEH30JIBHOM KoJiblie. Peakuuy paayukaibHOro 3aMelieHns: B O0KOBOM LienH, OeH3UIbHAS
s-cucteMa. OTHOCUTENbHASL YCTOH-UYMBOCTh OSH3MIBHOTO pagukana. OKUCIMTENIbHbIE TPEeBPalleHUs ATKWIOSH30JI0B, PeaKIiH
JeruaprpoBanus. Judennn- u TpudeHnMeTansl, ux cuHTe3 peaknuei punensa-Kpadtca, BoccraHoBieHrEM
TPHAPUIKapOMHOJIOB U rajoreHu10B. KucnoTHsle cBoicTBa yrieBogoponos, mkaia CH-kucnorHocTr. KoHneHcupoBaHHbIe
apomarndeckue cuctembl. Hadrammn, antpanes, (heHaHTpeH.

Tema 14. 'anoreHnpou3BoHbIe yrieBog0poaoB. CupThl. AMHHBI

Crnioco6s1 o6pa3oBanus cesi3u C-Hal: 1) nmonyuenue u3 ankanos; 2) npucoenunenne Hal2 u HHal k ankenam,
TUIpOOPOMHUPOBAHNUE ANKEHOB B IPUCYTCTBUY MEPEKMCHBIX COSMHEHH, 3aMelleHIe aToMa BOJI0OpO/ia Ha rajloreH B aJlJTMIbHOM
nosioxkenuu; 3) npucoeaunenue Hal2 u HHal k ankunam; 4) npucoenunenue Hal2 u HHal k ankanuenam; S) nosiydeHue us
cniupToB: 3amerieHre OH rpymniisl cMpTOB € UCIIOb30BAaHUEM TaJIOT€HOBOJOPOAOB, rajoreHnaoB dochopa (1) u (V),
THOHWIXJIOpU/A; 6) peakuusa XyHCAUKKepa; 7) peakuusa PuHKeTbIITeRHA.

Crpoenue 1 (pU3NIECKHEe CBOWCTBA TAIOTCHITPOU3BOAHBIX YTIIEBOIOPOIOB.
MoHoraoreHnpou3BoHbIe ATMGATUIECKUX YIJIEBOAOPOJOB, U30MEPHA U HOMEHKJIATYpa.

Xumrdeckre CBOICTBa rajoreHaakaHoB. Boccranoienne H2 u HI. Bzaumopeiictere ¢ akTuBHbIMU MeTayuiamu. O6pa3oBaHue
METaJUIOPTaHMIEeCKUX COeTMHEHNH, peakims Biopia.

Peakuun HykJieo(UIbHOTO 3aMelleHus aToMa rajioreHa. Bzaumopeiicteue ¢ O-, S-, N-, C-HykJeopunamu: a) TMAPOIN3
rajioreHajJKaHoOB, PEaKILMH C AJIKOTOJISITAMH METAJUIOB, C COJISIMUA KapOOHOBBIX KHUCIOT; 0) peakuuu ¢ H2S, NaSH, tuossatamu
METaJUIOB, THOJIAMU; B) B3aUMOJIEHCTBUE ¢ amuHaMu (peakius ['oMana); r) peakium ¢ aMOMIEHTHBIMU HyKJIeo(brIIaMu
(NaNO2, nuaHngamMy MEeTaJlIoB); 1) Peakivy C alleTHUICHUIaMHI METaJIOB, HATPMaJIOHOBBIM 3(bUPOM U JIPYyTHUMHU
C-nykieodunamu; €) peakius PUHKeTbIITEHHA.

[pencraBnenus o MexaHn3Max MOHOMoueKyIsipHOTO (SN1) 1 GumonexynsipHoro (SN2) Hyk/1eo(hHIBHOTO 3aMeIeHHS.
[epexopHble coCTOSIHMS, UHTEpMeUATHl. BiusiHre pa3miyHbX (haKTOPOB HAa PEAKIMOHHYIO CIIOCOOHOCTH raloreHaIKaHoB.
SHepreTrueckuii npoduik, ckopocts u crepeoxumust SN1 1 SN2 peakmmii.

Peakuun otieruieHus (3MMMUHUPOBaHus), Mexanu3Mm peakuuil E1, E2, Elcb, npaBuio 3aiinesa.

ApOMaTI/I‘-IGCKI/Ie TaJIOTEHITPONU3BOAHBIC U TAJIOTEHITPON3BOAHBIC HEIIPEACIbHbIX YTIJIEBOAOPOAOB, METOAbI UX MTOJIYYEHUA U
XMMHYECKHe CBOMCTBA.

Cnptsl. Onpenenenue. Kinaccudukanus, nzomepusi, Homenkiarypa (MIOIMAK, kapOuHobHAs, CIMPTOBAsi, TPUBUAIbHAS).

[IpenenbHble 0ogHOATOMHbBIE CIUPTHL. MeToap! nosydeHus:: 1) ruapoin3 ajJKWIraloreHuJoB; 2) TuapaTalys ajJkeHoB; 3)
peaKIuy MeTaJUIOPraHMIeCKUX COeTMHEHHI C albAeruIaMi, KeTOHAMH, CJIOKHBIMU (hUpaMU, OKCHpaHaMU; 4) OKUCIICHUE
peaktuBoB [ prHBsIpa; 5) KaTaTUTHUYECKOE BOCCTAHOBJICHNE KApOOHMIBHBIX COSAMHEHUH BOIOPOJOM; 6) BOCCTAHOBJICHHE
KapOOHMJIBHBIX COSIMHEHUI KOMIUTEKCHBIMU THIPUIAMU MIEJIOYHBIX METAIIOB; 7) pacIierUieHre MPOCTHIX 3(UPOB; §)
TIPOMBIIIUICHHBIE CHHTE3B METAHOJIA U TAHOJIA.

AnektponHoe crpoeHne O-H cpsazu. Pusnueckue cBoiicTBa ciupToB. BogopoaHas cBsi3b B CIIMPTax U €€ MPOsIBJICHUE B
CNIEKTPaJIbHBIX XapaKTEPUCTUKAX U (PUBNUECKUX CBOMCTBAX.

XumHueckye CBOICTBa CIIUPTOB: &) KUCIOTHO-OCHOBHBIE CBOIICTBA CIIMPTOB, MOJTy4YEHHE AJIKOTOJISATOB U X UCTIOJIb30BAHUE B
OpraHueckoM cuHTe3e; 6) 3amemenrie OH rpynisl B peakysix ¢ THOHWIXJIOpUIOM, TaoreHuaamu doccopa (I11) u (V); B)
peakuuy 3TepupuKaly ¢ MUHEPAJIbHBIMY U OPraHUYECKUMHU KUCJIOTaMU, MEXaHU3M PEaKIMU; I') peaKu BHYTpU- U
MEXKMOJIEKYJISIPHOM JeTHApaTaliy; 1) IPUCOSANHEHNE CIIMPTOB K alleTUIEHAM; €) IeTUAPUPOBAaHKE CITUPTOB; ) PeaKLIu1
OKMCJIEHUS CITUPTOB.

IIpenenbHBIE MHOTOATOMHBIE CITUPTBL: TJIMKOJIM M TPUOJIBL. BUHMIIOBBIA, aJUTMIIOBBIA ¥ OEH3WIIOBBIN CIIUPT.
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Awmunbl. Knaccudukarusi, HomeHK1aTypa. CriocoOs! mosrydeHust: 1) HykJieo(prIbHOE 3aMelleHUe y TaTOTeHITPOM3BOIHBIX
anudaTUYECKUX U apOMaTUUECKUX YIJIeBOA0poa0B (peakuus ['opmaHa); 2) peakuuy BOCCTAHOBJIEHUS] HUTPOCOEANHEHUI
(peakiusi 3uHKMHA); 3) BOCCTAaHOBJIEHHE aMUJIOB; 4) rUIorajioreHuTHas peakuus (no 'opmany); 5) BoccraHOBJIEHUE HUTPUIIOB
U U30HUTPUJIOB.

DJIeKTPOHHOE CTPOEHNE AMHUHOTPYIITBI, 3aBUCUMOCTb OT PUPOAB! PaJuKajioB, CBSI3aHHBIX C aTOMOM a30Ta. [IpocTpaHcTBeHHOE
cTpoeHue aMHHOB. PU3HYecKre CBOWMCTBA, UX CBSA3b CO CIIOCOOHOCTHI0 AMUHOB K 0OPa30BaHHIO BOAOPOJHBIX CBA3EH.

Xumrdeckre cBoiictBa. OCHOBHOCTh U KUCJIOTHOCTh aMHHOB, 3aBUCHMOCTh OT TIPUPOJIBI pauiKaioB. B3anmMoneiicTBre ¢
31eKTPODUIBHBIMU peareHTaMu: aJIKWIMPOBAHUE, THAPOKCHATKMIMPOBAHNUE, AllMJIMPOBAHKE; B3aMMOJICHCTBHE C a30TUCTON
kucioroit. OkucneHne amdaTuaecKux U apoMaTHIeCKUX aMHUHOB. OOpa3oBaHye IMUHOB. YeTBePTUUHBIC AMMOHHEBBIE COJTH.
ApoMaTnieckue aMUHBI.

Tema 15. Kap6oHuabHbIE COeIMHEHNS

Kuaccngukarnms kapOOHWIBHBIX COeMHEHNH, cicTeMaTrdeckasi HomeHKIatypa [UPAC u paroHanbHast HOMEHKJIATYpa.
DJIeKTPOHHOE CTpOeHME KapOOHUIBHOU IPYIIIbI, PaCIipe/ie/ieHUe JIEKTPOHHOM IIOTHOCTH B Hel. CriocoObl MOy YeHuUst
QJTBIETUIOB: 1) O30HOJIN3 AJIKEHOB C MOCIEAYIONINM BOCCTAHOBUTEIIFHBIM pacIICIUICHHEM O30HUIOB; 2) OKCOCHHTE3
(runpoopMIITIPOBaHNE ATKEHOB); 3) THAPOJIN3 JUTaJIOTeHIIPON3BOIHBIX; 4) OKHCIICHHE WITH KaTAIUTUIeCKOe
JeTUIPUPOBaHKE IEPBUYHBIX CIIUPTOB; 5) OKUCUTEIbHOE PACIIEIUICHUE TIMKOJIe; 6) MUPON3 KaTbIUEBbIX UK OAPUEBbIX
coJielt KapOOHOBBIX KUCJIOT (C y4acTHeM COJIM MYPaBbUHOUM KUCIIOTHI); 7) MUPOJIU3 KUCJIOT B BUJIE IAPOB HaJl OKCUIAMU; 8)
BOCCTaHOBJIEHHE al[WJIXJIOPUIOB 110 Po3zenMyHy; 9) mpoMblIlLIeHHOE NOJy4YeHue (popMasibIeruia, aleTaibaeruia
(Bakep-mporiecc); 10) yKCyCHBIN anbaern] rupaTaiieil aleTuieHa, U3 STUISHIJIMKOIIS, H30Mepu3alieli OKcraa STuieHa; 11)
(popmanbaerna KaTaTMTUIECKUM OKUCIICHUEM METaHa.

Crioco0ObI MOJTyYeHHsI KETOHOB: 1) 030HOJIN3 aJIKEHOB U Pa3JIOKeHUE O30HUJIOB; 2) KECTKOE OKHCIIEHHE AJIKEHOB; 3) THapaTaIus
JIKMHOB; 4) allMJIMPOBaHUe OEH30J1a U AJIKUIOCH30JI0B B IIPUCYTCTBHUHU XJIOPU/IA ATIOMUHUS; 5) OKUCICHUE WIN KATAJTMTHYECKOE
JEeTHIPUPOBAHNE BTOPUYHBIX CIIMPTOB; 6) MMPOJIN3 KaJbIIUEBBIX WA OAPUEBBIX COJICH KapOOHOBBIX KHCIIOT; 7) MUPOJIU3 KUCIOT
B BUJIe TAPOB HAJl OKCUIaMU; 8) pacilerieHne 6eTTa-KeTo3(hupoB.

Xumudeckue cBoicTBa. Peakimu HykiieoduipHOTO nprucoearenus. OOume npeacTaBieHus O MeXaHu3Me HyKJICO(HIbHOTO
MIPUCOeJMHEHHUS 110 KapOOHMILHOM TPYIIIEe albJEeTUIOB U KeTOHOB. KHCIIOTHBI 1 OCHOBHOM KaTanu3. Bzaumoneiicteue ¢
reTepOATOMHBIMU HYKJIeOHIaMH: IPHCOeJUMHEHNE BOAIBI, CIIUPTOB, THOJIOB, OUCY Ib(hUTa HATPHS, MATUXJIOpUCTOrO (ocdopa.
Bzanmopericteue ¢ N-HykJieopuiamMu: 00pa3oBaHue OKCHMOB, THIPAa30HOB, PEAKLUH C IEPBUYHBIME (00pa3oBaHUe OCHOBAHUIA
Indda) u BTopryHbBIME (00pa30BaHHE eHAMUHOB M aMUHAJIeH) aMiHaMK. OKCHMBI, THAPA30HbI, A3MHBI, (PeHIIITUAPAZOHE,
ceMHKapOo30HbL. Peakims Kmknepa. Peakimm ¢ C-Hykireopunamu: mpucoeJMHeHHe CHHIIBHON KHUCIIOTHI,
METAJIOPraHNIeCKUX COSANHEHHH.

KeTo-eHoIbHASI TAyTOMEPHSI U CBSI3aHHBIE C HEW CBOMCTBA KapOOHWJIBHBIX COEAMHEHUIT: CHOJTU3AIMS AJTbACTUIOB U KETOHOB B
peaxiusx raloreHupoBaHusl, TajopopMHOE pacilieruieHue, aTKWIMpOBaHUe. AJbJOJbHO-KPOTOHOBAS KOHIEHCAITUS
aNbJIETUIOB U KETOHOB, €€ MEXaHU3M B YCIOBUAX KUCIOTHOTO U OCHOBHOTO Katanusa. Konnencauus Kisiizena-IImuara.
KonpaeHcarus anbieruoB U KETOHOB C COEIMHEHUSAMU, COJIEPKAITUMH aKTUBHYIO MeTUJIeHOBYIO rpymny (KoHneHcanus
Kuepenarens).

Peakimu okucnenns anpaernioB M KetoHoB (mpasuio Ilonosa). PearenTs! okucienus. OKucieHne KETOHOB MEPKUCTIOTAMH 110
Baitepy-Bemmrepy. JucniponopuuoHupoBanue anbaernaon no Kanauimapo. Karamutuyeckoe ruipupoBaHie KapOOHUIIbHBIX
COEVHEHHH JI0 CIUPTOB, PEeareHThl BOCCTAHOBJICHNUS M KaTaIn3aTophl (KOMIUIEKCHbIE THAPHIbl METAJUIOB, CIIMPTHI B
TIPUCYTCTBHUH AJIKOTOJISITOB alIOMUHUSA U 1p.). BoccranoBneane C=0 rpymmst 1o CH2 - rpynmesr: peakiwiu Kmxkaepa-Bombda u
KnemmeHceHa. Peakin 31eKTporIbHOTO 3aMeleHrsI B apOMaTUIECKHX allbJIeTHAax 1 KeToHax. o,B-HenpenenpHubie
QNbJCTH/Ibl U KETOHBL. MeTO/Ibl MOTyYeHHs1: KOHICHCAIMH, OKMCIICHHE aJUTWIIOBBIX CIMPTOB U p. ConpsihkeHre KapOOHUIbHOM
TPYINIIBI ¢ JBOMHOM yTJIepoA-yIiiepoJHou cBs3bio. Peakiym 1,2- u 1,4-npucoeanHeHnst TMTHHOPTaHWYECKUX COeJUHEHUH,
aMMHOB, IUAHHUCTOTO BOJOPOJA, FAJIOreHOBOJOPOJOB. CONnpsiKeHHOE IPHCOEAMHEHNE EHOMIATOB U eHaMUHOB (MuxasJib).
BoccranoBiieHue o, (3-HernpeieabHbIX KapOOHWIbHBIX COSAUHEHHUN.

Tema 16. Kap6onoBbie kncaoTbl. OKCHKap6OHOBBIE KHCJIOTHI. AMIHOKHCJIOTHI

T'oMoorudecKuii psijt peieIbHBIX OTHOOCHOBHBIX KapOOHOBBIX KUCIIOT, MX M30MepHsl U HomeHkatypa (UIOITAK,
palMOHATbHAS U TPUBUAJIbHAST). IIpUpOAHDbIE HCTOYHUKY KapOOHOBBIX KUCIIOT. MeTO/IBl MOIyYeH!s] KapOOHOBBIX KUCIIOT: 1)
OKHCJIEHUE PA3IMYHBIX yIJIEBOJOPOJOB; 2) OKUCIIEHHE IIEPBUYHBIX CIIUPTOB; 3) OKMCIIEHHE AbAETHI0B; 4) KapOOKCUIMPOBaHNE
Mg- u Li-oprannueckux coeiMHeHNH; 5) KapOOHIIMPOBAHUE AJIKEHOB; 6) CHHTE3bl C MAJIOHOBBIM 3(DHPOM; 7) THAPOIHN3
Pa3IMYHBIX (DYHKIIMOHAIBHBIX ITPOU3BOJHBIX KAPOOHOBBIX KUCIIOT; §) peakuus ApHATa-iictepra; 9) ranodopMHas peakuus
JU1sl MeTUIIKeTOHOB; 10) peakuus Kannunuapo.

dusnyecKkre CBOMCTBA KapOOHOBBIX KHMCJIOT M UX MPOU3BOAHBIX. BOmopoaHbie CBA3M U 00pa3oBaHKe TUMEPHBIX aCCOLMATOB.
DJIeKTPOHHOE CTpOeHHE KapOOKCUIILHOW I'PYNITBI U KapOOKCHIIaT-MOHA. XMMHUYECKUE CBOMCTBA KAPOOHOBBIX KHCIIOT.
KucmoTHOCTD, ee CBS3b € JICKTPOHHBIM CTPOSHHEM KapOOHOBBIX KUCJIOT M MX aHUOHOB, 3aBCUMOCTh OT XapaKTepa u
TIOJIOKEHUSI 3aMECTUTE e B aJIKWIIBHOM 1IeTH MM OeH30JIbHOM sipe. Peakiuu KapOOHOBBIX KUCIOT C MEeTaJIaMH, UX
OKCHaMH U TUIPOKCUIAMH, KapOOHATaMM, aJIKOrojIsTaMu, ammuakoM. Bzaumopeiicteue ¢ SOCI2, PCI5, PCI3, PBr3, POCI3,
CI2. Peaknus I'esub-®onbrapaa-3enuHckoro. Boccranopnenve LiAlH4. Peakius stepudukanum (c Mexanusmom). JlericTBue
BOJIOOTHUMAIOIIHMX BEIIECTB HA KAPOOHOBBIE KUCIIOTHI.

q)yHKL[I/IOHaIII)HLIC MPOU3BOAHBIC Kap6OHOBI)IX KHCJIOT, HOMCHKJIATYPA. BSElI/IMOHpeBpaIIIeHI/IC Kap6OHOBI>IX KHUCJIOT U UX
MPOU3BOJHBIX.
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Coum kapOOHOBBIX KUCTIOT. MeTo/Ibl UX MoTydeHus1. XUMHUYECKHe CBOUCTBA: peakiys AeKapOoKcpoBanus (peakiws [oma),
AHOJIHOE OKHUCJICHHEe KapOOKCHIaT-aHMOHOB (peakiusi Kosboe), peakiust Boponuna-XyHenukkepa, B3aumogericteue ¢ PCIS, ¢
raJloreHaHT UIPUIAMU KapOOHOBBIX KUACIOT. [TUpoIT3 KabIMeBBIX M OapreBbIX CONel, coell aMMoHus. [IpakTryeckoe
WCTIOJIb30BaHKE COJIel KapOOHOBBIX KMCIIOT. MBblna.

TanoreHaHrupu bl KAPOOHOBBIX KUCIOT. MeTo/bl UX nojyueHusi. VIcronb30BaHKe raJloreHaHruIpUIOB B KauecTBe
AIWIMPYIOIIMX PEAreHTOB, PEaKINK C HyKJieo(praIaMu: BOIOU (THAPOIIH3), CIUPTaAMH (aJIKOTOJIN3), aTKOTOJIATAMH, COJISIMU
KapOOHOBBIX KHUCIIOT, aMMHAKOM, TIEPBUYHBIMU U BTOPUYHBIMU aMUHAMU (aMHHONU3). BoccTaHoBiieHue 1o PozeHMyHy 1
KOMIUIEKCHBIMH THIPUAAMH MeTaJIoB. B3anMoneiictere ¢ peaktiuBamu [ puabsipa. Peakuus ApHiara-Diictepra. AHTHIPUIB
KapOOHOBBIX KUCIIOT. MeTo/pl nonydeHust. Anpnvpupyioiue ceorctsa: peakuuu ¢ H20, ROH, NH3, RNH2.

Crnoxnsle 3¢pupbl. MeToasl ux nosydenus. Peakuus srepucdukanun. I'naponus 3¢pupoBs, posib KUCIOTHOTO ¥ OCHOBHOTO
KaTajin3a, MEXaHU3Mbl peakiuil. Peaknus nepesrepudukanyu. Peakiys aMMoHonm3a u aMuHoim3a. Kataintudeckoe
TUJPUPOBAHUE, BOCCTAHOBJIEHNE KOMILIEKCHBIMU THAPUIAMU MeTaJUIOB. B3aumopeiicteue ¢ peaktuBamu I puHbspa.
Crnoxuao3upHas koHaeHcanus KisiizeHa. AMUIpI KapOOHOBBIX KUCIIOT. MeTopl ostyyeHust. KcioTHBIH M OCHOBHBIN
rUAposn3 aMuioB. leruaparanus amuaos. Peakims ankoronusa. Boccranosnenne aMunos. BzanMoneiictsre ¢
TUIOraJIOTeHUTaMHU U Neperpynnuposka ['opmana.

Hurpuitsl kapOOHOBBIX KHCIOT. MeToibl omyyeHus. BaaumonpespaiiieHus: aMuI0B U HUTPUIOB. Peakuus rugponmsa.
Boccranosnenune HUTpuiIoB. Bsanmonericteue ¢ peaktiBamu [ punbsipa.

JIByXOCHOBHBIEC KapOOHOBBIE KMCIOThL. HoMeHKIaTypa u kiaccudpukaiuss. MeTopl CHHTEe3a: OKUCIICHUE [TUKIOAIKAHOB,
QATUIMKINYECKUX CIUPTOB U KETOHOB, ApPOMATUYECKUX U AIKWJIAPOMATUUYECKUX YTIIIEBOJOPOJOB, TUAPOJIN3 JUHUTPUIIOB,
CUHTE3bI C KCIIOJIB30BAaHUEM MAJIOHOBOTO 3upa. XuMudeckue cBoicTBa. KUcaoTHbIe CBOMCTBA U UX 3aBUCUMOCTh OT
B3aMMHOT'0 PacHoJIoKeHUst KapOOKCcUIbHbIX rpymi. [ToBeaenue npu HarpeBanuu. OOpa3oBaHUe MPOU3BOJHBIX MO OJJHOH U
00erM KapOOKCHIILHBIM TPYIIIaM, CMEIIaHHbIe TIPOU3BOIHbIE. XMMUYECKUE CBOWCTBA IABEJICBOM, MAJIOHOBOM, SHTAPHOU U
[JyTapoBOr KUCIOT. CBOMCTBA MAaJIOHOBOT'O 3(hUpa U €ro CUHTETUUECKOE UCTIOIb30BaHUE.

HenpenesnpHble TMKapOOHOBBIE KMCIOTH. CTepeor3oMepHsi ¥ B3aMMOIPEBPAIeHHs] MAJISMHOBOW M (hyMapOBOH KUCJIOT,
MIPOSIBJIEHNE CTEPEOM30MEPHH B PA3INIMAX UX XUMHUYECKMX cBOMCTB. PrasneBas u TepedraieBas KUCIOTH, TPOMBIIUICHHbBIE
MeToIpl ostydeHnst. PraneBblil aHrUAPHUL, (PTATMMUIL U €T UCTIOIb30BAHKE B CHHTE3E.

Tema 17. YraeBoapl. MoHO-, JU- ¥ OJHCAXaPHIbI

VrneBoasl. Kinaccudukanmsi, crpoenne, HoMeHKJIaTypa. MeTo/ibl CHHTE3a OKCHOKCO-COE/IMHEHNI Pa3/IMYHBIX TUITOB.
I'MuKoJNeBHI 1 MIMLIEPUHOBBIN aJbIETHIbl; JUOKcUaleToH. OnTHYecKas H30MepHs TIMIEpUHOBOro anbaernaa. Oomue u
0coOble CBOIICTBA OKCHOKcOocoeanHeHnH. OKCO-IMKIIObHAsK TayToMepHst. [lonmyatierany (pypaHO3HOTO ¥ MMPAaHO3HOTO TUIIA.
Terpossl. [TeHTo3bl. ['ekco3bl. MoHOcaxapupl. I'eHeTHUeCKUil psijl caxapoB, ajlb/I03bl M KETO3bI, TIEHTO3bI M T'€KCO3bl, B3aUMHbIE
niepexo/ipl Mex 1y HUMU. [Tepexo/ibl MOHO3 OT BBICHIMX K HU3IMIMM U oOpaTHO. O01IMe 1 cienrdruecKkue CBOMCTBa ajblo3 U
KETO3, MeHTO3 1 Tekco3. OTKpeIThie (hopmbl Puinepa n nukimdeckrue Koyum-TomneHca, ux rpaguyeckoe n3o00paxeHue no
dumepy n Xeyopcy. OKCOIMKIIONbHAS TAYTOMEPUs CaXapoB U sIBJIEHHE MyTapoTalyu: (pypaHo3bl M MUPaHO3bL. [ JIMKO3MIHBII
TUJIPOKCHIT ¥ TJIMKO3K/IHAS CBSI3b; aHOMEPHI M aHOMEPHbIN 3(PheKT. AITTMKOHBL. DIUMEpPBI U SMTMMepU3anusi. Y CTaHOBJIEHHE
cTpoeHusi 1 KoH(Urypauuu MoHo3. OTenbHbIe IpeCcTaBUTEIM MOHO3 ? e30Kcuprdo3a, pubosa, apabuHo3a, KCUIo3a,
IJTI0K03a, MaHHO3a, TaJlakTo3a, (ppyKTo3a. Buabl OpokeHust caxapos.

Hucaxapunpl. Knaccudukanusi: HeBoccTaHaBIMBAIOIIUE (TPEraiosa, caxapo3a) ¥ BOCCTAHABIIMBAIOIIUE (MAIbTO3a, 1IEI00103a,
J1aKT03a) 6103bl. JloKa3aTeIbCTBO MX CTPOEHUSI, THIIBI CBS3EH MOHOCAXapU/IHBIX OCTATKOB. MHBepcust caxapossl. OOiiue u
crieriupuueckue corictBa 6uo3. [onucaxapupt. [leHTO3aHbI (TEMUIIEIUTIONO34), FEKCO3aHbl (KpaxMaJ, FIMKOreH, 1IeJITI003a),
UX CTpOeHHUe U cBOHcTBA. [IyTH parioHaIbHOTO MCHOIB30BAHMS TONMMCaXapuaoB. Lleumomo3Has MpOMBIIUIEHHOCTD U XUMUST
KJIeTdaTku. MIcKycCTBeHHOE BOJIOKHO.

5. IlepedyeHb y4eOHO-METOUUECKOTO 00€eCIeYeHHA A CAMOCTOSTEJbHOM PadoThl 00yUJalomMUXcs Mo
JUCHUNIIHE (MO/LYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIOIHAETCS MO 33laHHI0 U IPH METOAMYIECKOM PyKOBOJICTBE MPENoaBatess, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHAsA paboTa Mofpa3aeNnsaeTcs Ha CaMOCTOSATENbHYIO0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HAa BHEAYJUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CamocTosTe bHAs paboTa OOYUAIOIMUXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSATEJIbHOE OCBOEHUE OTAEbHBIX TeM (pa3/ieioB) AUCUUILIMHEL, TaK U TPOPabOTKY TeM (pa3IeioB), 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 OTpabOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIEMY M IPOMEKYTOYHOMY KOHTPOJIIO IO AUCLUIUIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perjlaMeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypOil 1 SIEKTPOHHBIMU 00PAa30BATEIbHBIMU PECYpPCaMu, BKIIOUASL:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMam ClelMaIMTeTa, IPorpaMMaM MarkucTpaTyphl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHuil"

SAEKTPOHHBH
Crpanuna 10 u3 15. Bl YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



Mporpamma mucrprumas " Xumus"; 06.03.01 "buonorus”.

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl KazaHckoro (IIpuBoskckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHHUIINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIE HA ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH]I OLIECHOYHBIX CpE€ACTB BKIIOYAET OEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 UCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKU IO JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHHU OLICHUBAHMSI JJTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM o6yqa101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DoHJ] OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B IlpunoxkeHun 1 K mporpaMme JUCHUIIMHBL (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHre IUCIUIUIMHBL (MOJIYJIs) TIPEAToJIaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHATEIIbHON y4eOHoM muTepatypsl. JInteparypa
MOXET OBITh JIOCTYITHA 00YYaIOIIMMCS B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10roBopos ¢
npaBoobJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroIiuecs moyJanT YIeOHyI0 IUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMU TIOJTb30BaHUsI HaydHO! OMOIMOTEKOM.

DIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKHM MPU BBEJCHUU 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HConb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOr0o U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIuIsApa JOTOIHUTEIPHOM JIUTepaTyphl Ha
Ka)k10r0 00y4alolerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIMIUIMHBI (MOJLYJIS), HAXOUTCS
B [Ipmnoxenun 2 k paboueii mporpamMmme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Kapanerbstaiy M. X., [Ipakun C.M. O611ast ¥ HeopraHuveckasi Xumus -
http://chemistry-chemists.com/forum/viewtopic.php7f=9&t=18&p=1928#p1928

Kysnenos JI.I'. Oprannueckas xumus - https://e.lanbook.com/book/72988

Oo6pazoBaresbHbie pecypebl Yp®YV - http://media.ls.urfu.ru/chemistry/

O6pazoBaTesbHbIN opTall 1Mo XUMuUH - http://www.alhimik.ru/compl_soed/gl_1.htm
O06pazoBatesbHbIN OPTA 10 XUMHUH - http://www.chemiemania.ru/chemie-99.html
O6pazoBatesbHbIN OpTal 1Mo XUMuH - http://www.xumuk.ru/encyklopedia/2123.html

TrokaBknnaa H.A. Opranndeckas xumus - http://www.studmedlib.ru/book/ISBN9785970432921.html

9. MeToandecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHLI (MOXyJIs1)
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Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKIHH PaGota ¢ KOHCIIEKTOM JIEKIMi. B KOHIIE KaX/10r0 yu4eGHOro JTHS HEOOXOUMO POCMATPUBATH KOHCIIEKTHI
JIEKIIWIA, OTMeYasi MaTepuasl, KOTOPbIN BbI3bIBAET 3aTPyAHEHUS [t HOHUMaHUs. [TOMbITARTECh HATH OTBETHI HA
3aTpyIHUTEbHbIE BOIPOCH, UCIIOJB3YsI PEKOMEHIYeMYIO JTuTepatypy. Eciii caMocTosTeNIbHO He Yanoch
pazodparthbcsi B MaTepuae, chopMyIMpyiiTe BOIPOCH U 00paTUTECh 3a TIOMOIIIBIO K TPENoJaBaTellio Ha
KOHCYJIbTAIIMHU WK OJIMKAIIeN JIEKIUK. PeryJispHO OTBOIUTE BpeMsl JIJIsl TIOBTOPEHMUsI MPOMIEHHOTO MaTepuaia,
MPOBEPSS CBOU 3HAHMSI, YMEHHSI U HABBIKU 110 KOHTPOJIbHBIM BOIPOCAM.

naboparophsie | [ToaroroBka k J1abOpaTOpHBIM pabOTaM OCYIIECTBIISIETCS CTYICHTAMU CAaMOCTOSITEILHO U 320JIarOBpeMeHHO.
paboThI IMpoBeeHre XUMUIECKOTO IKCIICPUMEHTA CBSI3aHO C MOBBIIICHHON OMACHOCTBIO, [TO3TOMY paboTaTh B
71a00paTOPHH MOXKHO TOJIBKO [IOCTIE U3YUYEHHUSI PABIJT PA0OTHl B XUMHYECKOH 1a00PaTOPUH, TEXHUKE
0e30MacHOCTH, COOEPKAHMS U MOPSIIKA BBIIOIHEHHs TaO0PATOPHOI pabOThI, M3TOKCHHBIX B PyKOBOJICTBE.
CryzeHT JoJuKeH YETKO 3HATh U PEACTaBIIATh, KaKas XUMUYECKas MOCy/ia M KaKUe PEeaKTUBbl HEOOXOAUMBI TS
BBIIIOJTHEHHsI KaKIO0TO OIIBITA, 3HATh (PU3MKO-MATEeMaTHIeCKie (POPMYJIBI [UIs1 PACIETOB, YMETh 3aIMCHIBATH
yPaBHEHHMsI BCEX MPOBOJMMBIX XUMUUYECKUX peakimil. CTyIEHT, TEOPETUYESCKH He TIOATOTOBJICHHBII K
nabopaTopHOi paboTe, He JOIMyCKaeTcst K e€ BhmonHeHno. HaunHath paboTy MOKHO TOJIBKO C pa3peLieHHs]
NPENoJaBaTEsI U B CIEIUATBHOM OJEK/e (XaJIaT, B HEKOTOPBIX CITyYasix - HEPYATKH, OYKH, PECIIUPATOP).

CaMoCTOsI- CamocrosiTenbHas padoTa MPOBOAUTCS C LIENbI0 YriTyOIeHs 3HAHUH 110 UCIMILIMHE U NTPe/lyCMaTpUBaeT:
TeJbHas padoTa | - YTeHHe CTyJeHTaMH PEKOMEHJOBAHHOM JIMTEpaTyphl M yCBOEHUE TEOPETHUECKOro MaTeprasa AUCIUILUINHBL,
- IOATOTOBKY K MPaKTHYECKUM 3aHATHUSIM, 1a00paTOpHBIM padoTam;
- paboty ¢ IHTepHeT-MCTOUHUKAMM;
- IOATOTOBKY K cJlaue MpaKTHYECKUX padoT, BHIIIOJIHEHHUIO TECTOBBIX 33/IaHMH U c/1aue SK3aMeHa.
[MnanvpoBaHUe BpeMeH! HA CAaMOCTOSITEILHYIO padoTy, HEOOXOIMMYIO JUIsl OCBOSHHSI HACTOSIIEHN JUCIUIIIMHBI,
CTyZIEHTaM JIydIlle BCEro OCYIECTBIISATh 3apaHee Ha BECh CEMECTD, ITPelyCMaTpHBasi IPK STOM PETYJISIPHOE
TOBTOPEHUE MPOWICHHOTr0 MaTepraia. Marepual, 3aKOHCIIEKTHPOBAHHbIN Ha JIEKIHUSIX, HEOOXOIMMO PEryJIsipHO
JOTIOJIHSITH CBEJCHUSIMU U3 JINTEPATYPHBIX ICTOYHUKOB, IIPEJICTABIEHHBIX B paboveil MporpaMme AUCLUIIIAHEL.
Mo Kax10¥ 13 TeM [UIsI CAaMOCTOSATENBHOTO U3YUEHHsI, IPUBEJICHHBIX B pabovel MmporpaMMe JUCIUIIMHBI,
CclielyeT cHavaja MpovnTaTh peKOMEHIOBAHHYIO JIMTEPATyPy U NMPU HEOOXOIUMOCTH COCTaBUTh KPaTKUI
KOHCIEKT OCHOBHBIX MOJIOKEHHUH, TEPMUHOB, CBEICHUH, TPEOYIOIINX 3aIOMUHAHUS U SBIISTIONIAXCS
OCHOBOTIOJIAraloIUMHU B 3TOW TeMe U JAJIs1 OCBOSHHU S MOCIEAYIONINX pa3feoB Kypca.

9K3aMCH Ycnemmnas TMOATrOTOBKA K 9K3aMEHY BO3MOJKHA JIUIIb B CIIy4ae CHCTEMATUYECKOW CaMOCTOSATEIbHOM pa6OTbI B
XOI€ BCETO ceEMeECTpa. HGHOCPC,HCTBCHHO TIEpE 3K3aMEHOM HCO6XO,III/IMO IPpOYUTaTh BCE KOHCIIEKTHI HCKHHﬁ,
OCBCXKUTH B IIaMATH na6opaToprle OIIBITBHI U PEMIEHWS TUITOBBIX 3a1ad4. HpI/I penieHnn 3aHaHI/II‘/JI B
9K3aMEHAalIMOHHOM ouere JUIA palilMOHAJIBHOTO UCTIOJIb30BAHUSA OTBC,I[éHHOFO BPEMEHU JIYUII€ BHAYAJIE OTBETUTDH
Ha BOIIPOCHI, KOTOPBIE BBI3BIBAIOT MEHBILIE BCETO 3anyHHeHHﬁ, pemunThH paC‘IéTHbIe 3a71a4u, a Iocje€ BEPHYTHCA K
3aJaHuAM MOBBIIIIEHHON CJIOKHOCTH.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 NMPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYIIECTBIEHUH 00pa30BaTEILHOTO MPOoLecca MO TUCIMILTIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpaMmme JUCHMUIUIAHBI (MOLYJIST).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILITHHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecreueHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOLYJIO) BKIIOUAET B ceOs1 CeayoIIne
KOMIIOHEHTHI:

[Nomemenust 4151 caMOCTOSATENBHOM pabOTHl 00YYAIOIIMXCs, YKOMIUIEKTOBAHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOJBI 1
CTYJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMUKOMN C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" U obecniedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.

VuebHble ayAUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeneM, yKOMIUIEKTOBaHHBIE CIIEIIMATN3UPOBAHHON MeOebio (CTOMBI
U CTYJIbsI).

KowmrbioTep 1 IprHTEp AJIS pacnedaTKy pa3JaTOYHbIX MaTeprasIoB.
My npTUMeauiHas ayAUTOPUSL.
Crenuanu3upoBaHHas 1abopaTopusl.

SAEKTPOHHBH
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM 1utanoM 1o Harpasienuio 06.03.01
"Buonorusa" u npodumo noaroropku "buosnorus”.
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3. Meroauyeckoe nmocodue o oOIIell XUMHUH JJIs1 CAMOCTOATEIbHON paboThl cTyaenToB. Kazauns: K'Y, 2009. 132 ¢. 3019K3
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I'0TAP-Menua, 2015. - 640 c. - ISBN 978-5-9704-3292-1 - Tekcr : anextponnsiii // DBC "KoHcynbTaHT cTyneHTa' : [caiiT]. -
URL : http://www.studentlibrary.ru/book/ISBN9785970432921.html (nata obpamienusi: 26.06.2019). - Pexum nocryna : o
HOJIIUCKE.

5. TiokaBkuHa H.A., Brooprannyeckast XuMusi: pyKOBOZICTBO K IIPAKTUYECKUM 3aHATHAM : yuyeOHoe nocodue / [Tox pen. H.A.
TrokaBkuHoOM - M. : I'90TAP-Menua, 2013. - 168 c. - ISBN 978-5-9704-2625-8 - Tekcrt : anektponHslii // SBC 'Koncynsrant
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Mporpamma mucrprumas " Xumus"; 06.03.01 "buonorus”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.04 Xumus

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

Hanpasnenue noarorosku: 06.03.01 - buonorus

IIpocuss noaroroBku: bronorus

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

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.
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