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1. leab ¥ nIaHUPYeMble Pe3yJIbTAThl 0CBOCHHUS THCHMIIJIMHBI

[{enpr0 OCBOEHUS TUCIUTIIMHBI SIBISETCS (DOPMUPOBAHHUE CICTYIONTUX KOMIICTCHITUH:

—OIIK-1 — CnocobeH aHanmu3upoBaTh 3afadd MPO(EecCHOHAIBHON ACSITENLHOCTH Ha
OCHOBE II0JIOJKCHHI, 3aKOHOB U METOJIOB B 00JIACTH MaTeMaTUKH, €CTECTBEHHBIX U TCXHUYCCKHUX
HayK.

Pe3ynbraramMu OCBOCHUS TUCIUIUIMHBI SBJISIOTCS CIASAYIOIIME WHIWKATOPHI TOCTHKCHUS
KOMIICTCHITH:

HOIIK-1.1 3HaeT OCHOBHBIE ITOJIOXKEHHSA, 3aKOHBI U METOABI B 00JIACTH €CTECTBEHHBIX,
TEXHUYECKUX HAYK U MAaTEMaTUKH.

HOIIK-1.2 CrnocobeHn BbIOMpaTh HEOOXOIUMBIE METOIbl MAaTEMAaTUKH, €CTECTBEHHBIX
TEXHUYECKUX HAYK IS aHaIu3a MpodeCCHOHATBHBIX 3a/1a4.

2. 33}13‘[“ OCBOCHHUA TUCHHUIIIMHBI

— IOJIY4YUTh Oa30BbI€ 3HAHMS 110 BXKHEHIIUM pa3jieiaM XUMHU: IEPUOAUYECKUN 3aKOH U
cucremMa JI.MI. MenneneeBa; TeOpUM CTPOEHHS AaroOMa, TEOPUM XUMHYECKOW CBS3U U
BAJICHTHOCTH; OCHOBHBIE 3aKOHBI TEPMOJMHAMUKUA U KUHETHKH; TEOPUU U 3aKOHBI PacTBOPOB;
3aKOHOMCPHOCTH HGpHOILH‘-IGCKOfI CHUCTEMBI B XUMHUU 3JICMCHTOB,

— IpuoOpecTH HaBBIKU PAbOTHI ¢ XMMHUYECKUMH BELIECTBAMHU C COOJIIOJICHUEM TEXHUKU
BBINTOJIHEHUS TA0OPAaTOPHBIX PabOT M HOPM TEXHUKH XMMHUYECKOW O€30MacHOCTH.

— TMPOBOAMTH XHMHYECKHE SKCIEPUMEHThl IO MpeUlaraéMblM METOAMKaM U
HHTEPIPETUPOBATH ITOIYYEHHBIE PE3YIbTATEI.

- OcBouTh KiaccU(UKALUIO, CTPYKTYpbl, HM30MEPUI0 U HOMEHKJIATYpY, KJaccChl
OpraHMYECKUX BEIIECTB, UX CBOMCTBA U PEAKLIMOHHYIO CLIOCOOHOCTD.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIi POrpaMMbl

JlMcuuIuIMHa OTHOCUTCS K 0053aTEIIbHOM YacTH 00pa30BaTeIbHOM MPOrPaMMBbI.

4. Cemectp(bl) ocBOeHHSI M (popMa(bl) MPOMEKYTOUHOI aTTECTALMHU M0 TUCIHUIITIHHE
[IepBrb1it cemecTp, 3a4eT
Bropoii cemectp, sk3ameH
5. Bxoanble TpeGoBaHus VI OCBOCHUS AU CUMIIIMHBI
Jnst u3y4eHus TUCIUTUIMHBI HEOOXOAUMBI KOMIIETEHIINH, CPOPMHUPOBAHHBIC Y YUAILTUXCS B
pe3yabpTaTe 0Oy4eHHs B CpeIHEH 00111e00pa3oBaTeIbHOM MIKOJIE.
6. SI3bIK peanuzanuun

Pyccknit

7. O0beM TUCUUILINHBI

OO01mmas TpyT0eMKOCTh TUCIUTUTHHBI COCTABISIET 7 3.€., 252 9acoB, U3 KOTOPHIX:
-nekuuu: 38 u.

-aboparopHsie: 52 4.

O0beM caMOCTOSATENbHOM pabOThI CTYIEHTA OIpeIeTieH YIeOHBIM IJIaHOM.

8. Coep:xkaHue TMCHUILIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM

Pa3nesa O0mas m Heoprannyeckasi XuMHsl

Tema 1. Beeoenue

Mecto xuMuu B psiny pyHnaMmeHTanbHbIX Hayk. [Ipeamer u 3amaum xumuu. OCHOBHBIE
ATarbl pa3BUTHS XUMUHU.



Tema 2. OcnoeHnble 3aKOHbL U NOHAMUA XUMUU

®opMBbl CYIIECTBOBAaHUA MaTepuu. ATOM, MOJIEKYJa, XUMUYECKUi 35ieMeHT. [IpocToe u
CIIOXKHOE BellecTBO. Monb — Mepa KosMuecTBa BellecTBa. CTEXMOMETPUYECKUE 3aKOHBI,
yCJI0BHS X IpuMeHeHusl. [loHsATHE SKBUBAJIEHTa B XUMUU. 3aKOH 3KBUBAJICHTOB.

Tema 3. Cmpoenue amoma

PazButne mpencraBieHui O CIOKHOW CTpyKType aroma. Mopaenu atoma Pesepdopaa,
bopa. KoprnyckynsspHO — BOJIHOBBIE CBOMCTBa MHUKPOYACTHUL. YPAaBHEHHE BOJIHBI A€ bpoiins.
OCHOBBI KBAaHTOBO — MEXaHMYECKOW TEOPUM CTpPOEHMs aroMma. [IpuHIMN HeomnpenereHHOCTH
[eiizenOepra. Ilonstme BonHOBOW  QyHkimu. BomnoBoe ypaBHenme Ilpenunrepa.
XapakTepucTUKa COCTOSHUS DJIEKTPOHA B aTOME HaOOpPOM KBaHTOBBIX umcen. [lonstue aromHon
opbutanu. 3anoJHEHUE aTOMHBIX opOuTaneit anekrponamu. [Tpunnun [Maynu, npasuno XyHna.
DHepreruyeckas AuarpaMma ypoBHEH, MOAYpPOBHEN, aTOMHBIX OpOUTaieil B MHOTO3JIEKTPOHHBIX
aToMax. EMKOCTB 3JIEKTPOHHBIX 000JI0YEK aTOMOB.

Tema 4. Ilepuoouueckuit 3akon u nepuoouueckana cucmema 3nemenmos J[.H.
Menoeneega

[Tepuonnueckuit 3akon J[.M. MengeneeBa. Ctpykrypa u ¢dopma NEpHOTUICCKOMN
cuctembl. CBsI3b AJIEKTPOHHOI'O CTPOEHHUS aTOMa 3JIEMEHTa C €ro IOJIOKEHWEM B IEPHUO/IE,
rpymme, MOArpyHmne, CEeMENUCTBE. OJJIEKTPOHHBbIE AHAJIOIM 3JeMEHTOB. llepuonnyHOCTH B
U3MEHEHUU CBOWCTB aTOMOB 3JIEMEHTOB (paJuyChl aTOMOB M HOHOB, DHEpPrUsl HOHU3ALUHU,
CPOACTBO K 3JIEKTPOHY), XUMUYECKUX CBOWCTB MPOCTBHIX M CIOKHBIX BEHIECTB KaK pe3yJbTaT
MIEPUOUYHOCTH JIEKTPOHHBIX CTPYKTYP aTOMOB.

Tema 5. Xumuueckan céa3o

Mopenb BO3HUKHOBEHHUS U NPUPOJIA XUMUYECKON CBS3U. XapaKTEPUCTUKU XMMHUYECKOMN
CBSI3U: BHEPIus, JUIMHA, BAJCHTHBIC YIJIbl, KPATHOCTD, MOJSIPHOCTh. T€OpHH KOBAJIEHTHOM CBSI3U.
MeTon BaJeHTHBIX CXeM. MeToq MOJICKYISApHBIX OpOHuTaneid. YciaoBus 00pa3oBaHHA
KOBAJICHTHOM CBsi3u. CBOMCTBAa KOBAJIEHTHON CBsA3U. MlOHHas CBsI3b, CBOMCTBA MOHHOM CBSI3U.
OOpa3zoBaHrne HMOHHON KpPHUCTAUNIMYECKOM pEIIETKM KaK pe3ylbTaT HEHANpPaBJIEHHOCTU U
HEHACBIIIAEMOCTH UOHHOM CBA3U. CBOWCTBA COEIMHEHUN C MPEUMYIIECTBEHHO MOHHBIM THUIIOM
CBSI3U.

Merammueckas cBsa3b. lloHsTHE O 30HHOM TeopuM TBEpAOro Tena. MeTamisl,
IIOJIYIIPOBOJIHUKH, TUDJIEKTPUKH.

Bonoponnas cBsa3b. BHyTpu- M MeEXMOJNEKyJsipHas BOJOpPOAHAs CBsA3b. BiusHue
BOJIOPOJIHOM CBSI3U HA CBOMCTBA BelecTB. BomopoHas cBs3b B Oenkax.

Tema 6. Hauana xumuueckoii mepmoouHamuku

BHyTpeHHsi1 oHepruss M DHTaIbNMA BemecTBa. [IepBbI 3aKOH TEPMOJIMHAMUKMU.
TennoBble 3¢G¢exTl XMMHUYECKMX peakiuil. OK30- U OSHAOTEPMHUYECKUE  PpEeaKIUH.
TepMoxumuueckne ypaBHEHHUS. 3akoH lecca M ciencTBus U3 Hero. JIBWXKyliue CHIIBI
xuMuyeckoro mporecca. [lonstue 00 »HTponuu. HampaBineHue caMONpPOU3BOIBHOTO
NPOTEKaHUs XUMHUYECKUX peakuuil. Bropoit 3akoH TepMoauHamuku. OHeprus ['ub0ca
00pa30BaHUs BEIECTB.

Tema 7. Ocnoevt xumuueckoii Kunemuxu. Kamanus

Knaccudukanusa peakuuii B Xxumuyeckol kuHetuke. [loHsTHE cpeaHeil W MCTUHHON
CKOPOCTH XHMMHYECKOW peakiuu. OCHOBHOW 3aKOH XUMHYECKOW KHHETUKH - 3aKOH
neictByromux Macc. IloHATHE KOHCTaHTBI CKOpPOCTM XUMHUYecKoM peakuuu. Ilonarue
AJIEMEHTApHOMN CTaJUU CIIOKHOM peakiuu. [IoHsTHE 0 TEOpUH AKTUBUPOBAHHOTO KOMILIEKCA.

Karanu3. BnusHue karaauzaTopa Ha CKOPOCTh XHMMHUYeckoW peakuuu. Katanns
TOMOT'€HHBIH, reTeporeHHbli, (hepmeHTaTuBHbIN. NHrnbuposanue.

Tema 8. Xumuueckoe pagnogecue

HeoOpatumble u oOpaTtumble mpouecchl. [loHATHE KOHCTaHTHI pPABHOBECHUS, 3aKOH
JEHCTBYIOIMX MacC M €ro NPHUMEHEHHE K TOMOIE€HHBIM M TE€TEPOTr€HHBIM CHCTEMaM.
HampaBnenue cMeleHHs: XMMHUYECKOIO PAaBHOBECHS IPU HM3MEHEHHH MapaMeTPOB CHCTEMBI.
[Tpuniun Jle-Ilarense.



Tema 9. OkucnumenvHo-60CCMAHOGUMENbHBIE NPOUECCHL

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE MPOLIECCHl B pacTBOpax. BaxkHeline OKUCIUTENN U
BOCCTAaHOBUTENU. VIOHHO-MOJIEKYJISIpHBIE  YPaBHEHMSI  OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuid. CTaHgapTHBIE 2JIEKTPOAHBIE MOTeHIMAbl. P Hanpsbkenuil metamwioB. Hanpasnenue
IIPOTEKAaHUsl OKUCIMTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. IloHsATHE O ranbBaHMYECKOM
3JIeMEHTe. DJIEeKTPOJIU3 B paCTBOPAX U paciljiaBax.

Tema 10. Pacmeopul

Knaccudukanuus pactBopoB. PactBopenune kak Qpuamko-xumuueckuil mpouecc. Teopuu
pacTtBOpoB. PacTBOpHMMOCTH BemiecTB M (PaKTOpbI, BAMSIOMIME HAa Hee (MPUpOAa M arperatHoe
COCTOSTHHE BEILECTB, TEeMIIepaTypa, JaBJICHHWE, MPUCYTCTBUE ApPYrux BemecTB). [lonstue o
($a30BBIX paBHOBECHSX W JuarpamMmax cocrossHusa. as3oBas JuarpamMma COCTOSHHUS BO/IBI.
[TpaBumno ¢a3 ['mdOca.

[TonsiTne 00  wmmeampbHOM  pactBope. CBoiicTBa  pa30aBIEHHBIX  PacTBOPOB
HEINEKTPOJUTOB. 3akoHbl Paynsa. Kpumockommst m 30ymuockormsi. Ocmoc. OcMoTHYecKOe
naBieHue pacTBopoB. 3akoH Bant-I'odda. Ocmoc B mpupoze.

Teopust  snexTponuruyeckol  auccouuanuu.  I[lpencraBieHne o0 MexaHU3MeE
AJIEKTpoJIUTHYECKON Tuccounanuu. Crenens aucconuanu. CuiibHbIE U C1a0ble 3JIEKTPOIUTHI.
[TpuMmeHeHne 3aKOHa ACHCTBYIONIMX MAcC K paBHOBECHUSIM B PACTBOPAX IIIEKTPOIUTOB.

HoHHbIe paBHOBECHsI B PacTBOpax JJIEKTPONUTOB. KHCIOTH, ocHOBaHUs, am(oTepHbIE
aMeKTponuThl. PaBHOBecue aucconuanuu Boabl. Mo rumapokconusi. MoHHoe mpousBeneHue
Boabl. Bomoponuwiii mokasarens (pH) pactBopoB. Kucnornocts u mienoyHocts mous, pH
KUAKOCTeH opraHu3Mma. ['mapomnus coseil. PaBHoBecwe TpyaHOPACTBOPUMBIN SIEKTPOIUT -
HaCBIIICHHBINA pacTBOp. [Ipon3BeneHne pacTBOPUMOCTH.

2 cemectp Oprannyeckass XuMust

Tema 1. BBemenmne. CriocoObl HM300pakeHUS MOJEKYJ]T OPraHHYECKUX COCTUHEHUH,
MOJICKYJISIpHBIE, CTPYKTYPHBbIE W JJEKTpOHHBIE (opmynbl. THOBI YIIEpOJHOTO CKeENeTa,
AlUKIMYECKHe, LUKIMYECKHE W TeTepoLuKIndeckue coenuHenus. M3omepus. OcHOBHbIE
(byHKIIMOHAIBHBIE TPYIIIBI M KJIACChI OPraHUYEeCKUX COeTMHEHUI.

Tema 2. HomeHkiarypa opraHmyeckux coeAnHeHuii. OCHOBBI HOMEHKJIATYpPbl
OpraHMYECKUX COEAUHEHUU. 3amecturenbHas HoMmeHkinatypa, FOIIAK. OcHOBHbIE NpPHUHIUIIBI
MOCTPOCHUS  Ha3BaHMM  OPraHMYECKHX  COEAMHEHMH,  poOJIOHaualbHas  CTPYKTYpa,
XapakTepucTuueckue rpynmnsl. HazBanus HeyHKINOHAIBHBIX 3aMeCTUTENEH, (YHKIIMOHAIBHBIX
Ipynn, OpelenbHBIX W HEMpeneiabHbIX paaukanoB. CTapmIMHCTBO (DYHKIMOHAJIBHBIX TPYIIIL.
OcHOBHBIE TIpaBHJIA COCTABJICHHS 3aMECTUTEIIBHBIX HA3BAHWH OPraHMYECKUX COEIMHEHUH,
BbIOOp 1 HyMepalus TJIaBHOM LIemu.

Tema 3. Tumnbl cBsi3ell, NPOMEKYTOYHbIC YACTHLIBI B OPraHMYeCKHX pPeaKIMAX.
DJIeKTpOHHbIE 3P PeKThI.

VYraepon, »NeKTpoHHas KOH(Urypauus; THOpHIM3alUs yriiepoAa B OpPraHMYECKHX
coeIuHEHUsAX. Tumbl XWMHUYECKHMX CBA3€M B OpPraHMYECKUX COEAMHEHHUAX (S,p-CBS3b).
@u3nyecKkue XapaKTepUCTHKU CBA3CH: DHEprus, [UIMHA, MOJIAPHOCTb, IOJISIPU3YEMOCTb.
I'oMonuTHYECKNH, reTepOLUKINYECKUI pa3pbIB CBsA3el. [IoHATHE O MPOMEXYTOYHBIX YaCTHLAX,
CTPOEHHE MPOMEKYTOUHBIX YacTHUI] (paauKasbl, KapOOKaTHOHBI, KapOaHHOHBI). DIEKTPOHHBIE
3¢ ekt 3amecTuTeneil (MHAYKTUBHBINA, ME30MEpHBIN), HUX BIUSHUE Ha YCTONYHMBOCTH
panuKanoB, KapOOKaTMOHOB M KapOaHHOHOB. CrnocoObl HM300pa)KeHUsT HHAYKTUBHOTO U
Me3omepHoro 3¢dexroB. Pesonancuelie cTpykTyphl. llpumepst rpynn ¢ +I, -1, +M, -M
apdexTamu.

Tema 4. Kucaorsl um ocHoBanusi. Kucmorst m ocHoBanusi (bpencren, Jlprouc).
ConpskeHHBIE KUCIOTHI U OCHOBaHMs. KHMCIIOTHO-OCHOBHBIE paBHOBECHS (HA IPUMEPE CIIUPTOB,
albJIeTH/IOB, KETOHOB, KucioT u amMuHOB). Koncranta kuciaotHoctu (pKa). Biusnue
3aMECTUTENEN Ha KUCIOTHOCTh U OCHOBHOCTh OPraHUYECKUX COEIUHEHU.

Tema 5. Crepeoxumusi. CrnocoObl H300paK€HUS MNPOCTPAHCTBEHHOTO CTPOEHUS
MOJIEKYJ € Sp3-TMOPUAM30BAHHBIMU YIJIEPOJOM: KIMHOBUAHBIE MPOEKIUH, "JIECONHIbHBIE



ko3ibl", mpoekunu Heiomena. Kondopmamuu, xondopmepsl. Onrtudeckas wu3oMepus,
ONTHYECKas AaKTUBHOCTb. XHUPAIbHOCTb, YCJIOBHS, HEOOXOAMMBIE Ui BO3HUKHOBEHHS
xupanbHoctu. Kondurypauus, oramume ot koHpopmauuu. IlpocTpaHcTBeHHas H30MepuUs
ankeHoB. [{uc-, Tpanc- u Z,E-HomMeHknaTypa.

Tema 6. YriaeBogopoabl. Ankanbl. [Ipupo/iHble CTOUYHUKHN aJIKaHOB. METO/IbI CUHTE3A.
XuMuyeckue cBoMcTBa. TepMUUECKUN U KaTaTUTUYECKUIA KPEKUHT.

Anxensl. Ilpupona nBoitHol cBsizu. ['eomerpuueckas uzomepus (uuc-, Tpane- u Z-, E-
HOMEHKJIaTypa). MeTo/ibl cuHTe3a. XUMUYECKHE CBONCTRA.

Anxunsl. [Ipupona TpolHON CBsi3U. MeTOAbl CHHTE3a AlKMHOB. OJIEKTPOPHIBLHOE
npucoenHeHre K ainkuHaMm. CpaBHEHHE PEaKIIMOHHOM CIIOCOOHOCTH aNKUHOB U aJIKEHOB.

Ankaguensl. Tumbl 1OueHOB. AJUIEHBI, COINpPSDKEHHbIE JUEHBl. MeToabl CHHTE3a.
XHUMHYECKUE CBOMCTBA.

HyxneopunpHoe 3amemienue. Peaknnn HykIeoQHIBHOTO 3aMENICHHS y HACHIIICHHOTO
aToma yriaepoja B aJKWITaJOreHUuax, Kak METOJ CO3JaHusl CBSI3HM YIIIEPOA-YIJIEpOA, YIJIEpO-
a30T, YIIEPOA-KUCIOPOA, Yriepoja-cepa, yriaepona-pochop (monyueHHe alKHITraJoreHuI0B,
CIUPTOB, THOJIOB, IPOCTHIX FIPUPOB, HUITPOCOSAUHEHUN, aMUHOB, HUTPUJIOB, CJIOKHBIX Y3(PUPOB U
np.). Kiaccupukanms MexaHW3MOB peaknuid HyKIeoPmIbHOTO 3amemeHus. (OCHOBHBIC
xapaktepuctuku SN1, SN2 peakuwmii. Dueprerudeckuii npoduns peakuuid. Peakimn SN2-tuna.
Kunernka, cTepeoXumus, BaJIbJCHOBCKOE OOpaIeHue.

Tema 7. Couptbel u npocrtbie 3¢gupbl. OqHOATOMHBIE CIUPTH. METOAbl MOJy4YEHHUS.
CpoiictBa cnupTtoB. JIByxaToMHble coupTbl. Metoael cuHTe3a. CBoiictBa. IIpoctbie
3¢upsl. Metoas! nomyueHusi. CBoiCTBa MPOCTHIX A3(UPOB.

Peakuuu snumuHupoBanusi Peakumu a - w b -snummHmpoBanus. Kimaccuduxarms
MexaHu3MoB b -amumunupoBanus: El, E2 u Elcb. HampaBnenue snumuHupoBanus. [IpaBuia
3aiinieBa u ['opmana.

Meramiooprannyeckie COEIWHEHHs. MeTOoJbl CHHTE3a: B3aUMOJECHCTBHE MeTajlla C
AJIKWII- WIN apUITalOTeHUIaMH.

Tema 8. ApomaTudeckue CcoeJUHEHHs. ApPOMATUYHOCTh. ApOMaTHYECKHUE
yraeBonopoabl. Crtpoenue OeHzona.. Konuenuus apomaruyHoctu. [IpaBuino Xrokkens.
ApomaTuyeckue KaTHOHbI U aHUOHBL. KOHJIEHCHpPOBaHHbBIE apOMATHUYECKHUE YTIIEBOAOPOJBI:
HaTanuH, (pEeHaHTPEH, aHTpalleH, a3yJeH u Jp.. ['eTrepouuknnyeckrue naTu- U MEeCTUUIICHHbIE
apomMaTu4eckue coequHeHus ( muppoi, ¢pypaH, THO(DEH, UHAOMN, a30JIbl, TUPUIUH, XUHOJIUH).
AHTHAapOMaTUYHOCTh Ha NpUMeEpe UUKIOOyTaJaueHa, IUMKJIONPONEHUI-aHUOHA, KaTHOHA
LMKJIONEHTa U ECHUIIHSL.

Peakuuu snextpoduinbHOro 3amMenieHuss B apomartuyeckoMm psay. HykneodunsHoe
apoMaTHYECKOE 3aMELICHHE.

Anperuibl 1 K€TOHbl. MeToasl mosiydeHus B3amMojercTBue anblIeTu/I0B U KETOHOB.
KapOonoBsie kucnotsl. Metozs! cunTe3a CBoiicTBa.

Hurtpocoennnenns. Merozsl CUHTE3a Peaxnumn.
AmuHbl MeTonbl nony4yeHus: aMuHOB B3anmojeicTBre NEepBUYHBIX, BTOPUYHBIX U TPETHUUHBIX
anu@aTUyecKuX W apoOMaTUYeCKUX AaMHHOB C a30THCTOM KHCIOTOH. JlMa3ocoennHEeHus.
ApoMatndeckue Oua3oCOeqUHEHMs. Peakumm InMa3oTUpOBaHUS IEPBUYHBIX apOMAaTHYECKHX
aMUHOB. MexaHu3M, Ipupoja HUTpo3upymomero areHta. CTpoeHHe M YCTOWYUBOCTH COJIEH
JUA30HMSL.

®enonbl. Denonbl. Metoasr mosryderus. CroiicTBa: peHonsl kak OH-KUCTOTHI, BIHSTHUE
3aMecTHTeNel Ha KUCIOTHOCTh (peHoI10B. Peakiinu. XuHOHBI.

Tema 9. Aumuukinyeckue coeluHeHMs. [lukimoankaHbl W HMX [POU3BOJHBIE.
Knaccudpukanus anumuknoB. CTpoeHHe IUKIONPONAaHa, IMKJIOOyTaHa, IMKJIONEHTaHa,
nuKJiorekcana. Meroanl cuHTe3a OCOOEHHOCTH XUMUYECKUX CBOMCTB.

I'eteponuknnyeckue coenuHenus. Knaccudukanuss rerepouukioB. IlsaTuunenHsie
apoMaTHYeCKHE TeTEepPOLHUKIbl ¢ OAHMM TrerepoaToMoM. dypan, THOdeH, muppon. CuHTes.
WNunon. CuHTe3 NpOM3BOAHBIX HMHAOMA M3 (QeHuaruapazuHa u ketoHoB (Pumep). Peakuun



ANIEKTPOPUILHOTO 3aMEIICHUS B TUPPOIILHOM KOJBbIE HHJI0JIA: HUTPOBaHUE, (DOpMHIITMPOBAHNE,
rajoreaupoBanue. lllecTnuseHHbIE apOMaTHYECKHUE TETEPOIMKIBI C OIHHM T'eTePOATOMOM.
[Mupunua u xuHONMMH. CHHTE3 XMHOJIMHA U 3aMEIIEHHBIX XUHOJIMHOB U3 aHWIHHOB 110 CKpaymy
u Jlebuepy-Muinepy.

9. Tekymumii KOHTPOJIb 1O AUCHUIJIMHE

Texkymuil KOHTPOJb IO AUCLUIUIMHE IPOBOJUTCS IIyTEM KOHTPOJSA IOCELIAEMOCTH,
BBINIOJIHEHUE J1Ta0OpaTOpHBIX paboT U (GHUKcHpyeTcs B (opMe KOHTPOJIbHOM TOYKH HE MEHEe
OJIHOTO pa3a B ceMecTp. BrimonHenne 1abopaTopHbIX paboT 00s3aTeNbHO IS AOMYCKA K 3a4eTy
B IICPBOM ceMecTpe. BrlmosiHeHne 1 cada 1abopaTopHbIX paboT BO BTOPOM CEMECTPE U 3a4eT B
TIEPBOM CEMeCTpe 00sI3aTeIBbHO IS IOMYCKa K K3aMEHY.

10. lopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS NIPOMEKYTOYHOM aTTecTalluu

3ayeT B MepBOM ceMecTpe MPOBOIUTCS B NMUCHbMEHHOHW ¢opme mo Owmneram. bumer
COJIEP’KUT TEOPETUUECKUN BOIIPOC U JBe 3a1auu. [IpogomkurensHocTh 3a4yera 1,5 gaca.
[IpuMepHBIii IepeyeHb BOIIPOCOB

bunem Nel
1. AtomHO-MozekymsipHOe yueHue. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJa, MOJb, MOJISIpHast
Macca, IpOCTOE BEIECTBO, CI0KHOE BEMIECCTBO, XMMHYECKAs PEAKIUSL.
2. T'unponus coneil. @akTOpbI, BAUAIOIINE HA THIIPOJIN3.
3. Y Kakoro W3 p-3JIEMEHTOB MATOW TPYIIBI NEPUOTUYECKON cucTeMbl — (ocdopa wim
CYpbMBl — CHJIBHEE BBIPAXKECHBI HEMETAUIMYecKHe cBoicTBa? OTBET MOTUBUPYHTE
CTPOEHHUEM aTOMa ITUX JIIEMEHTOB.

4. BblMUCIHTH CTaHIAPTHOE H3MEHEHHUE SHTAIbUK AH° peakuuu:
C(1) + H,O(r) = CO(T) + Hy(T)

Bunem No2
1. OcHOBHBIC CTEXMOMETPHUYECKHE 3aKOHBI: 3aKOH COXPAHEHHWS MacChl U DHEPTUU, 3aKOH
MOCTOSTHCTBA COCTaBa, 3aKOH KPATHBIX OTHOINEHUHM, 3aKOH DKBUBAJICHTOB, 3aKOHBI
HI€AIBHBIX Ta30B.
2. HampaBnenusi cMenieHUs] paBHOBECHUSI MIPH U3MEHEHHH MapaMeTpoB CHUCTeMBI. [IpuHIun
JIe lllaTenne.
3. Jns aroma Ge Hanucark:
- DJEKTPOHHYIO (OpMylTy B COOTBETCTBUM C TpeMs TNPUHIUNAMHU  (TIPUHITHIT
SHEPreTHUECKOl BRIroIHOCTH, TpuHLUI [laynu, npaBuino XyHna);
- IOJTHYIO JIEKTPOHHYIO (hopmMyIy;
- KpaTKyIO 3JIEKTPOHHYIO (hOpMYyILY;
- IOCTPOUTH SHEPTETUICCKYIO JHArPaMMY;
- 3amucaTh HabOp BceX KBaHTOBBIX uucen (n, I, m, s).
0. PaccraButh K03(DPUIMEHTH B OKHCIUTEIBHO-BOCCTAHOBUTEIBHONH pEaKIUd METOIAO0M

HMOHHO-3JIEKTPOHHOT 0 OanaHca
SO, + Br, + 2H,0 = 2HBr + H,SO.

Pesynpratel 3aueTa OnpeaenstoTes OUEHKAMU «3a4TEHO», «HE 3aU4TEHOM.
MaxkcumanbHbIi 0am 3a 3aueT — 60, Kax/1blif BOMpoc olieHuBaeTcs B 15 Gaos.
15-13. Tlonublii 6e€30mMO0YHBIH OTBET C MPAaBWIBHBIM TMPUMEHEHUEM MOHATHH U
OTpeieNIeHuH, ¢ TPAaMOTHBIM UCIOJIb30BaHUEM HEOOXOMMBIX TEPMUHOB U MOHITHH.
12-10. TlpaBuibHBIA W JOCTATOYHO IIOJHBIH, HE COJEPKAIIMA CYNICCTBEHHBIX OIIMMOOK
otBeT. OLeHKa MOXKET ObITh CHH)KEHA 32 OT/IEIbHbIE HECYIIECTBEHHBIE OIINOKY.



9-7. HemoctaTo4HO MOJHBIN 00BEM OTBETa, HAJWYME OLIMOOK M HEKOTOPHIX MPOOETOB B
3HAHUSX.

6-4. HerosiHplii 00beM OTBETOB, HAIMYHE OMIMOOK M MPOOETIOB B 3HAHUSX.

3-0. OTcyTcTBHE HEOOXOIUMBIX 3HAHUN, OTPHIBOYHBIN, TOBEPXHOCTHBIA OTBET.

HToroBas orjeHKa onpenessieTcss Kak CyMMHpPOBaHUE OalyioB 3a OTBETH Ha 4 Bompoca. s
MOJTy4eHHS 3aueTa HeoOxoaumo HaOpaTh O0osee 30 6ayoB.

JK3aMeH BO BTOPOM ceMecTpe IIPOBOJAUTCS B HHUCbMEHHOW (opme 1o Oumneram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT M3 Tpex JacTe. [IpomomkurenbHOCTD 3K3aMena 1,5 yaca.
Hanpumep buiner 1

1. Cocrasuth ypaBHeHHS peakiMii, C TOMOIILIO KOTOPBIX MOYKHO OCYIIECTBHTH YKA3aHHBIE
IIPEBPALCHNS, ONPEICIINTh CTEIEHH OKHUCIICHUS, YKa3aTb HaMMEHOBAaHME KJlacca
coequnenuit: Mg—MgSOs,—Mg(OH),—MgO—-MgCl,

2. HenpenenbHble yIIeBOA0POIBI Psijia STUIIEHA, 001Ias (opMysia COCTaBa, JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE, SP2-THOPHIN3aIUs SJIEKTPOHHBIX 00JIaKOB aTOMa
yriiepoza, ¢ u P-cBA3u. M3omepus 1MojgoKeHus IBOMHON CBSA3U, XUMHYECKHUE CBOMCTBA
STHJICHA.

3. Knaccudukanus amuuukios. CTpoeHHe LUKIONPONaHa, IUKI00yTaHa, IMKIONeHTAHa,
HuKiorekcana. Meropl cuate3a OCOOEHHOCTH XUMUUECKUX CBOMCTB.

Pesynprarel  3K3amMeHa  ONPENEISAIOTCS  OLCHKAMHM  «OTJIMYHO»,  «XOpOILIO»,

«YZAOBIIETBOPUTEIIBHO», KHEYAOBIETBOPUTEILHOY.

«OT1nuuHo» OTBET MOJIHBIM U NMPaBUIIbHBIM HA OCHOBAHMM M3YYEHHBIX Teopuil; Marepuan
M3JIOKEH B ONPEAEICHHON JIOrMYECKON NI0CIEN0BaTENIBHOCTH; OTBET CAMOCTOSATEIIBHBIN.
«Xopomo» OTBET MOJHBII U NPAaBWIbHBIM Ha CHOBAaHUM M3YYEHHBIX Teopuil; Marepuan
U3JI0KEH B ONPEIECIICHHON JIOTHYECKOU ITOCIIE0BATEIbHOCTH, IIPU 3TOM JOIYLIEHBI ABE-TPU
HECYLIECTBEHHbIE OLIMOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO 3K3aMeHATOpa.
«Y noBaerBoputesbHO» OTBET MOJIHBIM, HO HPU 3TOM JONYLIEHA CYIIECTBEHHasl OIIMOKa
WJIM OTBET HEITOJIHEIN, HeCBS3HbIM.
«HeynosnersopurensHo» Ilpu oTBeTe 0OHapyXKeHO HEMOHMMAHHUE y4allUMCsl OCHOBHOT'O
coJlepkaHusl y4eOHOro MaTepuaia MWIM JOMYLIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpHIE
y4alluKcs HE MOXKET UCIIPABUTH IIPU HABOJASAILMX BOIIPOCAX YUUTENs, OTCYTCTBUE OTBETA.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B JJICKTPOHHOM YHHBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=19805

6) OI_IeHO‘IHBIe MaTepHraJibl TCKYLICTO KOHTPOJIA U HpOMe)KYTOHHOﬁ arTecraluu 110
OUCHUTILIIAHE.

B) MeToauueckue ykazaHus M0 MPOBEIEHHIO JaOOpaTOPHBIX padoT.

1) MeTtonuyeckue yka3aHus 10 OpraHU3allii CaMOCTOSTENbHON pabOThI CTYIE€HTOB.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— AxwmeroB H. C. O0mas u nHeopraunyeckast xumus. CI16: Jlans, 2014. 752 c.

— Mumennna JI.H., Cemonnna JI.A. Xumus: yueOHO-MeTOIUUECKOe mocooue. ToMcCK.:
Uzn. Jom TT'Y, 2015, 47 c.

— Opranunueckas xumus [DnekTpoHHBIN pecypc]: kype naekuuii / T.B. Crymnko, I'.®.
3eitbept, O.B. CryTko; KpacHosp. roc. arpap. yH-T. — Kpacnosipck, 2019. — 237 c.

— Opraanueckast xumus. Yacte 1: yuebnoe nmocodbue / JI.B. Tumomenko, T.A. Caprruesa;
ToMCKuli TONUTEXHUYECKUN YHHUBepcUTeT. — ToMck: M3a-Bo0 TOMCKOTO NOJIUTEXHUYECKOTO
yHuBepcurera, 2012. — 168 c.

0) JOMOIHUTENbHAS TUTEpaTypa:



— Heoprannueckas xumusi: B 3 1. / Ilog pen. 1O. 1. TperbsikoBa. T.l1. ®usuko-
XMMHYECKHE OCHOBBI HeopraHwdeckod xumuu. M.: M3narenvckuii neHTp «Akaaemus», 2004.
240 c.

— Crouupin B. W., Mapteinenko JI. 1. Heoprannueckas xumus, Y.1,2. M.: MI'Y, 1991,
1994, 620 c, 624 c.

— CyBopos A. B., Huxonbckuii A. b. O6mas xumus. CII16.: Xumust, 2007. 624 c.

— 3yboBud U. A. Heoprannueckast xumus. M.: Beicias mkona, 1989. - 453 c.

— I'ons6paiix 3. E., Macnos E. . CoopHuk 3ama4d u ynpaxkHenuit mo xumuu. M.: OO0
«M3natensctBo ACT»: OO0 «M3narensctBo AcTpenby, 2004. 383 c.

— Vraii 5. A. Obmas xumusa. M.: Beiciiag mkona, 2004. 528 c.

B) pecypchl cetu HTepHeT:

—OnekTpoHHast ~ OuOimoreka  y4eOHBIX ~ MarepuaioB  mo  xumun ~ MIY:
http://www.chem.msu.su/rus/elibrary/welcome.html

— https://www.khanacademy.org/science/organic-chemistry - nekiuu mo opraHu4ecKoi
XUMUH OHJTakH (aHri.) http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php

- YMK «Opranudeckast Xumusi» st Kol «FOHBII XUMHUK» U CTYyIEHTOB XUMHYECKHX
U1 HexuMuueckux crienunansaocreil TT'Y http://www.chem.msu.ru/rus/teaching/org.html

- yuyeOHbIe MaTepHabl o oprannueckoil xumuu MI'Y http://orgchem.tsu.ru

— OHJIAITHOBBIE Y4eOHO-METOANYECKHE MaTepuaibl o Kypcy «OpraHuueckast XUMUsDy JUIs

CTYJICHTOB XUMHUYECKUX u HEXUMHUYECCKUX cIIelMalIbHOCTEN TTY;
http://e.lanbook.com/books/element.php?pll cid=25&pll id=4037

— [[Tabapos 1O. C. Opranuueckast XUMHUS
http://sun.tsu.ru/limit/2016/000049461/000049461.djvu -  JlaGoparopHble  pabOTBl B

opranuveckoMm npaktukyme. Arponomos A. E., [llabapos 1O. C.

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIIEH3UOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKirodaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIUYHO J0CTyIHbIe o0nayHbie TexHonoruu (Google Docs, Slnaexc auck u T.11.).

0) UHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJIEKTPOHHBIN KaTajor Hay4ynoi 6ubnuorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopHin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynbrant cryaenrta — http://www.studentlibrary.ru/
— O0pa3zoBartenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

B) npodeccruoHanbHble 6a3bl JaHHBIX (MPU HATUYUL):

— Hayunas snextponHas 6ubnuoreka eLIBRARY.RU (3apy0OexxHble 1 OTeuecTBEHHBIE
JKYpHAIIBI)

— PedeparuBHo-6ubmorpaduieckue 0a3bl JTAHHBIX BUHUTHU o
ecrecTBeHHbIM HaykaM ("Xumus", "®usuka", "buonorus" u npyrue)

— NndopmanmonHo-nouckoBasi cucremMa @denepaqbHOr0 HMHCTUTYTA IMPOMBIIIEHHOM
cobctBeHHOCTH [10THbBIE TEKCTHI POCCUHCKUX MATEHTOB U 3asBOK.


http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php
http://www.chem.msu.ru/rus/teaching/org.html
http://orgchem.tsu.ru/
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4037
http://sun.tsu.ru/limit/2016/000049461/000049461.djvu
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
http://www.viniti.ru/products/viniti-database
http://www.viniti.ru/products/viniti-database
http://www.fips.ru/
http://www.fips.ru/

— Kpucrannorpaguueckue nanneie MmuHepanoB (6a3za nanasiM MINCRYST) Uncturyra
JKCcTIepUMeHTaIbHON MuHepanoruu PAH (anrm)

— bank manneix PAJIDH comepxuT MHPOPMALIUIO MO paAUAMOHHBIM U SHEPreTUYECKUM
napaMeTpaM JBYXaTOMHBIX MOJIEKYJ

— baza "Tepmuyeckrue KOHCTaHTHI BEUIECTB"

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AynuTopuH Ui IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THIIA.

Aynuropun JUis TPOBENEHUS 3aHITUA CEMHUHAPCKOro THWIA, WHAMBHUIYAIbHBIX U
IPYNIIOBBIX KOHCYJIBTAUHI, TEKYIIETO KOHTPOJIS ¥ IPOMEXKYTOYHOM aTTeCTaIiHy.

[TomemieHust 111 caMOCTOSTENbHON pabOThI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKON U
JOCTYNIOM K cetu MHTepHeT, B 3JIEKTPOHHYI0 WH(POPMAIMOHHO-00pa30BaTeIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

— nmabopatopusie ayautopuu (Ne 219, 6-ro yuedHoro kopmyca TT'Y).

- maboparopnas ayautopust (Ne 324, 6-ro yaedHnoro kopryca TT'Y)

- nmaboparopusi opranumdeckoro cuHte3a (Ne 323, 6-ro ydeOHoro kopmyca TIY) -
naboparopus TI'Y (Ne 307, 6-ro yue6Horo xopmyca TI'Y)

- nabopatopusi Xumuueckoil Oxonoruu (Ne 306, 6-ro yuebHoro xopmyca TI'Y). Bcee
1abopaTopuy OCHAIICHBI BBITSHDKHBIMU IIKadaMu, CTEKISSHHOM U (apdopoBoii 1abopaTopHOU
NOCYAOH, H3MEpPUTENbHBIM  HHCTPYMEHTOM  (Becbl, Tepmomerpsl, pH-merpe, VY@
cnektpodporomerp u T.1.). Kpome Toro, B nabopaTopusix HMEETCS HarpeBaTeIbHOE
o0opynoBaHue (RJIEKTPOIUIUTKA M TepMOCTaTHpyromue mKkadsl), obopynoBanue s 12
bunbTpauy 1Moja BaKyyMOM M POTOPHBIE MCHAPUTENH, BCTPSIXUBATEIH, MEIIATKHA C MATHUTHBIM
IIPUBOJIOM U JPYroe 000py10BaHHE.

Aynurtopun Il TPOBEACHMSI 3aHATUH JIGKIIMOHHOTO W CEMHUHAPCKOro THIIA
WH/IMBUYAIBHBIX W TPYNIOBBIX KOHCYJIBTAllM, TEKYIIEro KOHTPOJS M TPOMEKYTOYHOH
aTTecTalliu B cMeleHHOM Qopmarte («AKTpy»).

15. Undopmanus o paspadorunkax

BycoBuu Onbra BiaagumupoBHa, KaHz. XMM. HayK Kadeapa yrnpaBiieHUs HHHOBAIUSIMU,
JOLEHT


http://database.iem.ac.ru/mincryst/
http://www.chem.msu.su/rus/chinfo/raden/welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html

