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1. OBJIACTb, OFBEKTbI, BUJl (BU/1bl) TIPO®ECCHOHAJBHOM JEATEJIbHOCTHU
Obs1acTh npogeccHOHATBHOI JeATeIbHOCTH — 00pa3oBaHue, colaibHas chepa, KylIbTypa.

O0bexTbl MpodecCHOHANBHON AeATeJbHOCTH — O0y4YeHHe, BOCIIUTAHUE, Pa3BUTHE, MPOCBEIICHUE,
o0pa3oBaTeIbHbIC CUCTEMBI.

Bun (Buabi) npodgeccnoHAJIbLHOM 1eATEIbHOCTH — IIearoruyeckast.

Ilepeyenbs npodeccHoOHANBHBIX 33/1a4, pellieHHe KOTOPbIX MpeIycMaTPpUBAaeTcsi B Ipollecce
NpenoaaBaHusl THCIUTLIAHBI:

- o0ydeHune M BocnuTaHue B cepe oOpa3oBaHMsI B COOTBETCTBUU C TPEeOOBAaHUSIMU OOpa30BaTEIbHBIX
CTaHIIapPTOB;

- HCIIOJIb30BAHME TEXHOJOTHH, COOTBETCTBYIOIIMX BO3PACTHBIM OCOOCHHOCTSIM OOYydYalomUXcsl |
OTpaXkarolux crenuuKy IpeIMETHBIX 00JIacTe.

2. HEJIb OCBOEHUA JUCHUIIJIMHbI

Hear ocBoeHMsi AUCHUIUIMHBI COCTOMT B  (OPMHPOBAHMU Y CTYIEHTOB  YIIyOJEHHBIX
npodeccCHoHaNbHBIX 3HAHUH B 00JIACTH OPTaHUYECKOU XUMHUH.

3. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT' PAMMBI

JuctummmHa «OpraHnndyeckas XMMHS OTHOCHTCS K 00s3aTeIbHBIM JUCIMITAHAM BapUAaTUBHOW YaCTH
omoka 1 JQucuummmnast (moaynun) (b1.B.OJ1.3).

Juctumnmuna «Oprannueckas xumus» (b1.B.OJ1.3) ommpaercss Ha 3HaHUS, YMEHHs, HaBBIKH,
NOJTyYeHHBIE B TIpoIiecce o0ydeHUsl B 00IIe00pa3oBaTEIbHON MIKOJIC, MTPH U3YUYEHUU TUCIUILTUHBI « XUMHUS»
(b1.B.0/1.2).

Copepxanue AUCUUIUIMHBI «OpraHudeckas XMMHs» BBICTYNAET OMOPOM IJii OCBOCHHS COJEp>KaHUs
muctumuabl «buonorndeckas xumus» (b1.B.O/1.13), «Monekynspaas Ouonorus» (b1.B.O.15), «OcHoBBI
ounorexnonorun» (b1.B.O1.17), «Oxonornueckas xumusi» (b1.B./1B.9).
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JIACLIATUIAHBI

nporpaMma

4. NIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JIUCHUIIJIMHE

Ilnanupyemble pe3yabTaThl 0CBOEHHsI 00Pa30BaTeIbHON MPOrpaMMbl

Kon HaunmenoBanue Pe3ynabTarhl 00yyeHus: 10 QM CHUINJINHE

KOMIIET KOMIIETEHIIHH

€HIMH

IIK-1 | roTOBHOCTH 3HAMb:
peann30BbIBaThH - 3HAeT TEOPETHUYECKYI0 OCHOBY OpPraHMYECKOM XHMHHM B TIpelesax
oOpa3oBarenbHbIe | TpeOOBaHUM (enepaTbHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTaHIAPTOB
MpOrpaMMbl  TIO | ¥ OCHOBHBIX 00111€00pa30BaTEIbHBIX MMPOTPAMM;
yueOHOMY - 3HAaeT OCHOBHbIE pa3lielbl COBPEMEHHOW OpPraHMYecKOW XHUMHH,
peaMETy B | GyH/IaMEHTaJIbHbIE TIPUHIUIIBI CTPOEHUS OCHOBHBIX KJIACCOB OPTaHUYECKUX
COOTBETCTBHHM  C | COSIMHEHUH, XapaKTEpPUCTUKY KJIAacCOB W TPYNN, COCTaB, CTPOCHHE U
TpeOOBaHUSIMU CBOMCTBA pa3IMYHBIX KJIACCOB OPraHUYECKHUX BEILECTB, a TAaK K€ OTIAEIbHBIX
oOpa3oBaTenbHBIX | HAUOOJIEE BaXXHBIX MPEJICTABUTENICH OPraHMYECKUX COCAMHEHHH, UX
CTaHJApTOB MIPUMEHEHNE B PA3JIMYHBIX OTPACIISIX X035 CTBOBAHMSI;

ymems:

- YMEET TUTaHUPOBATh U OCYIIECTBIIATH YYEOHBIH MPOIECC B COOTBETCTBHH C
OCHOBHOM 00111€00pa30BaTeIbHON MTPOTPaMMOIi;

- IPUMEHSIET HayJHbIC 3HAHUS B 00JACTH OPraHWYECKON XMMHU B y4eOHOU U
po(hecCHOHATLHON JESITETbHOCTH;

enaoemun:

- BJIaJieeT HaBBIKAMU TJIAHUPOBAHUS M TPOBEICHUS YICOHBIX 3aHATHIA;

- IPOBOJMT SKCIIEPHUMEHTAIbHBIE PA0OTHI ¢ OMOJOTHYECKUMH 00BEKTaMU;

- COCTaBJISIET CTPYKTYpHBIE (POPMYJIBI M30MEPOB, HA3BIBAET OPraHUYECKHE
COCMHEHHS TIO0 pa3IMYHBIM BHJAM HOMEHKIATYphl, pEIIacT 3aJayd Ha
IpPEBpAlllCHUsT W B3aWMOIEPEXOJbl PA3IUYHBIX KJIACCOB OPraHMYECKHX
BEIIIECTB;

- BBITIOJTHSIET KQUeCTBEHHBIC PEAKIINH HA (DYHKITMOHAIHHBIC TPYIIIIHI.

5. OBbEM JUCIIAIIJIMHBI

Buabl yueOHOI AeATeILHOCTH Bcero Cemectp
4acoB/3.e. 5

OO61mast Tpy10eMKOCTh 144/4 144/4
KonTakTHas pabora 14 14
Jlexumn 6 6
CeMuHapbl 8 8
[IpakTrueckue 3aHsATUS - -
PykoBOICTBO MpakTUKOMH - -
[TpoMexyToUuHast aTTeCTaIus, B TOM YUCIIC 9 9
KypcoBasi paboTta (KypCcoBOii TPOEKT) - -
KOHTpOJIbHAas paboTa - KOHT.paboTa
3a4er - -
3a4eT C OLICHKOU - -
9K3aMEH - 9K3aMEH
CamocrositenbHas paboTa 121 121
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6. COAEP)KAHUE JTUCHUIIJIMHBI

6.1. PA3JIEJIbI JUCHUIIJIMHBI

KounrakTHas padora
Ne Conep:xaHue pa3ie/ioB Cemuna | Ilpakr Cam.
n/n Jleknuu PaKT. pa6ora
pbl 3aHATHUSA
5 cemecTp
1 | IlpenmeT opraHu4ecKoi XUMHH - - 12
2 | AuMkiIn4eckue YriieBOJOpOAbl. AJIKaHBL. AJIKEHBI. 5
AlIETUIICHOBBIC YIIICBOIOPOJIBI (aJIKMHBI). 2 - 16
AJkagyeHbl
3 | Criuptel. AbAETH/IBI U KETOHBI 2 - 16
2
4 | KapOOHOBBIE KHCIIOTHI 2 - 16
5 | IIpousBojHbIE YII€BOAOPOAOB anu(aTUIECKOro psaa i 16
CO CMEUIaHHBIMH (DYHKIHUSIMU 5 5
6 | Apomaruyeckue COeaUHEHHS. [ eTepOoIUuKINYecKue ) 13
COEIMHEHUs
IToaroroBka K 3x3amMeHy - - - 32
6 8 - 121

6.2. COIEP>KAHUE PA3JIEJIOB JUCHUIIJINHBI

Tema 1. IlpeqmeT oprannyeckoi XuMum

PaznooOpa3ue opraHn4ecKknx BEHIeCTB U METOIbI U3YUCHUS UX CTPOCHUSI.

Teopusi XUMHUYECKOTO CTPOSHHS OPraHUYECKHUX BEIIECTB, MOHITHS 00 N30MEPUU U TOMOJIOTHH.

Tunsel XMMHUYECKON CBSI3U: 3JEKTPOBAJEHTHas (TeTepoIoyispHasl CBs3b, MOHHOE B3aMMOJEHCTBHE),
KOBaJICHTHas (TOMEOIOJIIpHasi CBsI3b, aTOMHAs CBs3b). KOoBalleHTHas CBsI3b KaK OCHOBHOW THUII XHUMHUYECKOTO
CBSI3BIBAHUSl aTOMOB B OPraHUYECKUX MOJIEKyJaX. 3aBUCUMOCTh MEXIYy CBOMCTBAMHM KOBAJICHTHOH CBSI3H H
PEaKIMOHHON CTOCOOHOCTHIO MOJIeKY . Cabble B3aUMOICUCTBHUS B OPraHUYECKON XUMHUH.

Bonopoanas cBsi3b, poib B CTPYKTYPUPOBAHUN OHOMIOIMMEPOB.

JIBa MexaHM3Ma mepedadyd B3aMMHOTO BIUSHUS aTOMOB B MOJIEKYJ€ W JBa THUMNA DJIEKTPOHHBIX
cMmereHui. VHIYKTUBHBIA MEXaHW3M CMEIICHHUs AJIEKTPOHHOW IUIOTHOCTH IO IEMH TMPOCTHIX CBS3CH H
UHIYKIMOHHBIN 3dekt: mnonoxurenbubiii (+1) u orpunarensubiii (-1). Psg MHIYKTHBHOTO BIIMSHUSL.
Mesomepnbiii 3hdext (3ddext compsokeHus): mMonokuTenbHbd (+M) u orpunarenbabii (-M) 3ddext.
[IpenensHbIe CTPYKTYpBI U Me30hopMyIbl. Biusaue me3omepHoro 3ddexra Ha GU3NKO-XMMHYECKHE CBOHCTBA
U PEaKIIMOHHYIO CTIOCOOHOCTb MOJIEKYI.

BanentHeie coctosHus atoma yriepoaa (ruOpuaumsauus). IlepBoe BaJIeHTHOE  COCTOSIHUE
(TeTpaspuyeckast, SP -ruGpHan3amys). JIEKTPOHHOE CTPOSHHE MeTaHa. BTOpoe BaICHTHOE COCTOSHHE aTOMa
yriaeponaa (TIOCKO-TPUTOHANIbHAS, sz-FI/I6pI/II[I/ISaLII/I$I). Yucno tHOpPUIM30BaHHBIX M HETHOPHUIN30BAHHBIX
opOuTanell, UX B3aMHOE PACIIOIOKEHHUE B IPOCTPAHCTBE. DIEKTPOHHOE CTPOSHHE ATUJICHA. TpeThe BaJlleHTHOE
COCTOSIHME aToMa yriiepoja (JIMHeWHas, SP-TUOpUAM3aIvs), B3aMMHOE PaCIIOJIOKEHUE THOPHAM30BAaHHBIX H
HErnOpHUIN30BaHHBIX OpOUTAsIeH. DIEKTPOHHOE CTPOCHHUE ALETUIICHA.

Tema 2. AnmMkKJMYecKHe YIVIEBOAOPOABI. AJIKaHbI. AJIKeHbl. ANCTHJIEHOBbIC YIJIEBOIOPOIAbI
(aJaKkuHBbI). AJTIKaAMEeHbI

['omonornyeckuii psif mpenenbHBIX yriaeBoaopoaoB. OOmas ¢opmyna ankaHoB. Bumael mzomepun B
npenenbHoM psaay. CtpykrypHas uzomepus. [lepBuuHble, BTOPUYHBIC, TPETUYHBIE U YETBEPTUYHBIE ATOMBI
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yrnepoaa. IIpocTpaHcTBeHHass u3oMmepus: KoHpopmanuoHHas. HoMeHKmaTypa ajikaHOB: HCTOpUYECKas
(TpuBHMaNIbHAS), pallMOHAIBHAS. U CHCTEMAaTUUYECKas.

[Tpupoansie nctounuky ankanos. I[Ipupoansiii ras. Hedrs. OCHOBHBIE NPOIYKTHI IepepabOTKU HEPTH.

Mertonpl cuHTe3a ankaHoB. CHHTE3 ajJKaHOB 0e3 M3MEHEHHs YIJIEPOJAHOTO CKeJeTa: BOCCTAaHOBJIECHUE
raJIor€HONPOU3BOIHBIX M cIUPTOB. CHHTE3 aJIKaHOB C YBEJIMYEHUEM YIJIEpOJHOTrOo ckejera (peakuus Bropua);
3eKTposn3 cojiel kapOoHOBBIX KHCIOT (Komwbe). [lonsTtue o mepepaboTke HEPTH: KPEKUHT TEPMUUYECKUA U
KaTaJIMTUYECKHM.

ArperaTHoe COCTOSIHUE IIPEJIENbHBIX YIIEBOJOPOI0B U €T0 U3MEHEHHUE B TOMOJIOTUYECKOM PSILY.

XuMUYecKe CBOWCTBA ankaHOB. Peakuum 3amenieHus. ['amoreHupoBaHue. llenmHol pagukanbHBIN
MEXaHM3M peakuu (HOTOXMMHUECKOTO XJIOPHPOBAHMS. 3aBHCHUMOCTh CKOPOCTH PEAKIMH OT MPUPOJIBI
raoreHa. HutpoBanue ankanoB. Peakuuu cynedupoBanus u cynb(oxiopupoBanus. Peakimu pacuiernyieHusl.
[TonsiTHe O KaTaTUTUYECKOM U TEPMHUECKOM KPEKHHTe alkaHOB. Peakiuu okuciienus. OTHOIIEHHUE aJIKaHOB K
OKHUCIIUTEJISIM TIPU PA3IMYHBIX Temneparypax. ['opeHue ankaHoB. OTIeNbHbIE MPEICTAaBUTENN MPEIeNIbHBIX
YIII€BOJIOPOIOB M X UCTIOIB30BAaHUE B OBITY U HA IPOU3BOICTBE.

I'oMosoru4eckuil psii STUIEHOBBIX YriieBOAOpoa0B. CTPYKTYpHAsi M30MEpUs: YIIIEPOJHOIO CKEJIeTe U
TIOJIOKEHHsI JIBOMHOI cBsi3u. [IpocTpaHCTBEeHHAash reoMeTpuueckas m3omepus (IMC-, TPAHC-) U NPUYUHBI €€
CYLIECTBOBAHUS B ALy ankeHOB. HoMeHKIaTypa ajgkeHOB: palyoHalbHas U cucremaTudeckas. Ousmueckue
CBOMCTBA AJIKEHOB.

Metonsl nosyueHus ankeHoB. CHHTE3 alKEHOB M3  YIVIEBOAOPOJOB IPEAEIbHOrO  psija:
JETUAPOTCHU3ALUST alIKaHOB, KPEKHHI mapaduHOB. JlernaporajioreHupoBaHHE TaJlOT€HAIKaHOB, YCIOBHUS
peakuuu. [IpaBuno 3aiineBa B peakuusax OTUICIUIEHHs. JIErkocTh peakuuu B 3aBUCUMOCTH OT CTPYKTYpBI
HCXOJIHOT'O TaJIOreHaJIKaHa.

XuUMHUECKHEe CBOMCTBA ankeHOB. Peakuuu mpucoeanHeHusi (A). DIEKTPOHHOE CTPOCHHE AIKEHOB U
CKIOHHOCTh K peakuusM osnektpodminbHoro mnpucoenuHenus (Ag). IlpucoenwHeHue TanoreHos.
BsaumoneiictBie ¢ OpoMHOI BO/IOH - Ka4eCTBEHHAsl peakiusl Ha JBOMHYIO CBA3b. DNEKTPOPUIbHBIN MEXaHU3M
peaxkuu npucoequHeHus ranoreHoB (Ag). OO0pazoBaHue T M G KOMIUIEKCOB. 3aBUCUMOCTb CKOPOCTH PEaKIIuN
OT MPHUPOJIBI TAJIOTEHA; CTPOCHUS HCXOTHOTO OJerHa. Y CIIOBUS MPUCOSAMHECHHUS TAIOTEHOB 10 PauKaTbHOMY
mexanusmy (Agr). IlpucoenuHeHne K ajkeHaM rajgoreHoBoaoposoB. IlpaBuno MapkoBHUKOBA H  €r0
OOBSICHEHHE C DJIEKTPOHHBIX MO3UIUH. YCTOHYMBOCTH MPOMEKYTOUHBIX OOpa3yrOIMXCS KapOKaTHOHOB).
Dddexr crepxconpsixenus. ['uapatanus aqkeHOB (KUCIOTHAas M KaTalIWTUYeCKas). [ MapupoBaHUE aIKEHOB
(reTeporeHHbIN KaTaaus).

Peakmuu okucnenus. Okuciienne 6e3 paspbiBa ABOWHON cBsa3u: peakius E.E. Barmepa. Peakmus c
BOJHBIM PacTBOPOM IEPMAaHraHaTa Kajaus - KAUeCTBEHHAs peaKkus Ha JBOMHYIO CBs3b. OKHUCIIEHHE aTKEHOB C
pa3pbiBoM 1BoMHOM cBsi3u C-C. YcnoBus peakunu, KOHEYHbIE TPOTYKTHI.

Peakuuu 3amemieHus. 3aMelieHMe BOAOPOAA B IPONWIEHE M 3TUJIEHE Ha TaloreH (MoldydeHue
XJIOPUCTOTO AJUIHAJIA U XJIOPUCTOTO BUHUIIA), YCIOBHS pEaKLUu.

Peaknuu nonmmMepuzauuu. OnpeneneHre TEPMUHOB: MOJMMEpPU3AlUs, MOHOMEp, MOJIMMEP, CTENEHb
NOJUMEPU3ALIMH, CTPYKTYPHOE 3BEHO MOJIMMEPA, CONIOIUMEPU3ALIHSL.

l'omosiornyeckuii psii aleTUIEHOBBIX YIJIEBOAOPOJOB. M3omepusi U HoMeHknarypa. Duznyeckue
CBONCTBA.

Metonsl monyuyeHus: ankuHoB. CuHTe3 aneTwieHa W3 KapOuna kamblus W MeraHa. [lomyuenue
TOMOJIOTOB alleTUJIEHA AJIKUJIMPOBAHUEM ALIETUIICHU]IOB.

XUMHYECKHE CBOMCTBA aJIKWHOB. KuciaoTHbie CBOMCTBa areTwieHa. VX oObsSCHEHHE C TOUKH 3PEHHS
COBPEMEHHBIX IPEICTABICHUN O CTPOEHUM aleTwieHa. Peaknuu npucoequnenus. [lpucoennuenre raioreHos
U TaJoreHoBoJiopoaoB. MexanusMm Ag. ['mapatanus ankunHoB (peakuus M.I'. KydepoBa): mpoMexyTOUHBIH H,
KOHEYHBbI mpoaykTel. CpaBHEHHWE PEAKIIMOHHOW CIIOCOOHOCTH AJIKWHOB M alIKCHOB W PEAKIIHSIX
ANEKTpOPMIbHOTO mpucoequHeHus. HykieopunbHoe mnpucoequHeHHe B PsJly aJKUHOB: INPUCOETUHEHHE
CIOHUPTOB, IIMAHOBOOJOPOJa, KapOOHOBBIX KHUCIOT. MexaHu3M HYKICOQWIBHOrO mpHucoeanHeHus Ay.
[Ipucoennuenne Bogopoaa. Y CIoBUs peaKni.

Peakiuu oxucneHus. Y cioBus, peareHThl U MPOIYKThl PEaKIIUU.

Peakuuu nonumepusanuu. CTyneHyatas MoJMMepH3alus aleTusaeHa (MoJlydeHue BUHWIALETUICHA U



LIAPUHCKHUI

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE Pabouas nporpaMma
00pa3oBaTeIbHOE YUPEIKICHUE BHICIIIETO 00pa30BaHUs JUCLUIUINHBI

«lagpuHCKUil rocy1apCTBEHHBIH

NEe1arOrMYECKUH YHUBEPCUTET»

OeH301a). ALETHIIEH B OpraHMYeCKOM cHHTe3e. Mcmonb3oBaHWE aleTWieHa B aBTOTEHHOM CBAapKe U PE3Ke
METAJIJIOB.

Anxanuensl. [lonyuenue Oyraguena. Ilonydenue n3onpeHa. Peakiuu nonuMepusanuu, UX 3HAYCHHE
JUISl TIOJTY4EHHUs] KaydyKornoo0HbIX BemiecTB. [lonumepusanus OyraaneHa. M3ompeHoBoe 3B€HO B MPHPOIHBIX
COCIUHECHUSIX.

Tema 3. CiupThl. AJIberHbl U KETOHBI

[omomornyeckuii  psiit OAHOATOMHBIX crmupToB. OOmas ¢opmyna. CTpykTypHas H30MepHs.
Homenknarypa: ucropuueckas, palMoHalIbHas, cucTeMaThdeckas. [lepBuuYHble, BTOpPUYHBIE M TPETHUHBIC
CIUPTHI.

MeTtoasl monydeHus cnupToB. [ maponu3 rajoreHankaHoB. [lomydeHwe CHHPTOB U3 ambACTUAOB U
KETOHOB, B TOM 4YHCJE€ C MHCIOJIb30BAaHUEM METAJUIOPraHUYECKUX coeluHeHuid. DepMeHTaTUBHBIE U
MHUKPOOHOJIOTHYECKHE METO/IbI MOTYYEHHUS CIUPTOB.

DuU3HYECKUE CBOMCTBA CIUPTOB. ATrperaTHOE COCTOSTHUE.

XVWMHUYECKHE CBOWCTBA OJIHOATOMHBIX CIHPTOB. AM(DOTEPHOCTh OAHOATOMHBIX CHUPTOB. KucioTHbIe
CBOMCTBA CIUPTOB U NMOJSIpHOCTH cBsizu O-H. CpaBHEHHE KUCIOTHBIX CBOMCTB CIIUPTOB M BOJbI. OOpa3oBaHue
QIKOTOJIATOB (YCJIOBHS) M X OTHOIIIEHHE K Bojie. CBOMCTBA CHUPTOB Kak OCHOBaHMM. CpaBHEHNE KHUCIOTHBIX U
OCHOBHBIX CBOWCTB MEPBUYHBIX, BTOPHYHBIX U TPETUYHBIX COUPTOB. Peakunu HykIeopUIsHOTO 3aMeIeHHs B
crupTax.

OtnenbHbIE TIpeACTaBUTENM. MeTaHOJ, €ro OTpaBisAollee JeHCTBUE. ITaHOJN, €ro CBOWCTBA,
NpuMeHeHne B (hapMakoJIoruu, OMoJIorTuu U Onoxumun. OU3NOIOrHYecKoe IeUCTBUE dTaHoNa (HeoOpaTuMoe
paspylieHne KJIETOK pa3IUYHbIX TKaHEH 1 OPraHoOB, B MIEPBYIO OYEpe/lb KJIETOK MEYSHH U MO3Ta).

MHoroaromHsle CHUPTHL. JIByXaTOMHBIE W TpeXaTOMHBbIC crUpThl. HomeHKIaTypa. DTHUICHIIMKOIb.
I'muuepun. Xumuyeckue cBoictBa KucnorHele cBoiicTBa. Peakinuu 3amennenus. llonmydeHue mnpocThix
CIOXHBIX 3(upoB. OKUCICHNE TUIEpUHA. [ THIIEpHH U ero TPOU3BOIHBIE B OOMEHE BEIIECTB.

Homenkiatypa u wu30Mepuss albIeruaoB U KETOHOB. Meroael mnonydyenus. Ilomydenue wu3
JUTAJIOT€HAJIKAHOB, alleTUIICHOBBIX YTIIEBOAOPO/I0B, CIIUPTOB.

XHUMHYECKHE CBOMCTBA allbJIETHAOB M KETOHOB. Peakiuu mpucoeInHeHus Mo KapOOHUIILHOM TpyrIe.
Mexanu3m  HykneopwibHoro mnpucoenuHeHus (Ay). [lpucoeamnenne 1manoBogopona. [ mapararus.
[Ipucoennnenue cnupToB U MOJy4YEHUE NOTyaleTaneil u aneraned. [Ipucoennnenus Bogoposa.

3amenienre KapOOHWIBHOTO KHUciopoja. Peakuun nmomumepusarnuu. Peakiuu okucnenus. OKUCIeHHE
QJIbJIETUJIOB, YCJIOBUS PEAKIMH, OKUCIUTENH. KauecTBeHHbIE peakliMi Ha allbJeTU/Ibl (PEeakius «CcepedpsHOro
3epkanay B3ammojeiicTBue ¢ ruapokcuaoMm meau (I1), pemunroBoit xuakocTpio). OCOOEHHOCTH OKHCICHHS
KeTOHOB. KapOOHMIIbHBIE COEMHEHUsSI B MPHUPOJEC M UX OMONOrnyeckas poiib (aneToH, kamdapa, peTHHAID -
aJbJIeTU]] BUTAMUHA A U JIp.).

Tema 4. KapOoHOBBIE KUCJIOTHI

OyHKuoHanbHas rpynmna. Obmas Gopmysia MOHOKapOOHOBBIX KUCIOT. ['oMomnoruueckuii psj. Beicime
MOHOKapOOHOBbIE KUCIOThl. HoMeHKkiaTypa (McTropuyeckasi, palioHalIbHAsl, CUCTEMATUUYECKasi) U U30MEpHsL.
[ToHsiTHE O KUCIOTHBIX OCTaTKaXx (amuiaTax) U KUCJIOTHBIX paJuKaiax (amuiax).

Metoasl monydeHus. DPU3NYECKHE CBONCTBA MOHOKApOOHOBBIX KHCIOT. XHWMHUYECKHE CBOMCTBA
MOHOKapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upsl B mpupojie (BOCKa, )KUpbI, Maciia). Posib B opranu3anuu KJI€TOYHBIX MEMOpaH.

JlukapOoHOBBIE KHCIOTHI TpenenbHoro psaa. Homenkmatypa u uzomepus. du3uveckue CBOWCTBA.
Xumuueckue cBoiicTBa. Ponb qukapOOHOBBIX KUCIOT B 0OMEHE BEILECTB.

OtpenpHble npeacrasurenu. lllaBeneBas kucnora. Conm-okcanatel. Vcnonb3oBaHHe OKcaaaToB B
aHaMTUYeCKOM XxuMuu. PacipocTpaneHue B nmpupoe.

Tema S. IlpousBoaHbIe YIiIeBOAOPOAOB AJIH(GATHYECKOI0 PAAA CO CMEIIAHHBIMU (PYHKIHAMU
T'uopokcukap6onosvle KUCI0mbl U ONMUYECKAsL U30MEPUs.

MHOTOOCHOBHBIE ~ MHOTOATOMHBIE  OKCHUKHUCIIOTBHI:  siOjlouHasi  (OKCHUsHTapHas), BuHHas (o[-
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JTUOKCHSIHTApHAs ), TMMOHHAS KUCJIOTHI.

PacnpocTpanenue OKCHKHUCIOT B mpHupojae. MojouHas KUCIOTa U aHa’pOOHOE OKHCIIEHUE TIIIOKO3BI.
KoHcepBupyroniye cBoicTBa MOJIOYHOW KUCIIOTHI.

Amunorkucinomuol

OyHKIMOHANbHBIE Tpynmnbl. Kiaccudukanus aMHUHOKHCIOT 1O OTHOCHTEIBHOMY TIOJIOKEHUIO
KapOOKCUJIBPHOM W aMUHOTPYMN, IO YHCIy KapOOKCHJIBHBIX M AaMHHOTPYII, [0 XapakTepy paukania,
CBSI3aHHOTO C O~ YIJIEPOJIHBIM atoMoM. [IpupojaHble O- aMMHOKHUCIOTHI B Ka4€CTBE CTPOUTEIBHBIX OJOKOB
NPUPOJIHBIX OMOMOIMMEPOB — OENKOB; KJIACCU(PUKALUSA aMHUHOKHCIOT B 3aBUCUMOCTH OT CTPOCHHUsI OOKOBOMA
nenu. HomeHkiaTypa aMUHOKHUCIOT (TpuBHalbHAas U cucTemaruueckas). M3omepus: cTpykTypHas u
npoctpancTBeHHas (ontuueckas). D(-) — u 1(+) — amanun. Pacipoctpanerue B Ipupoje U OMOIOrHIecKas poiib
D- u L- aMHHOKHCTIOT.

MeTopl MONy4YeHUsI aMUHOKUCIIOT. AMHHHPOBAHHE TaJIOr€HO3aMEIICHHBIX KUCIOT. [ uaponu3 OenkoB
(cranmapTtHbie yciaoBHs). MUKPOOHMOJIOrMYECKUN CUHTE3 TPUPOIHBIX aMUHOKHUCIIOT.

®uznyeckue cpoiictBa. OcoOeHHocTH cBOWCTB. CpaBHEHHE CO CBOWCTBAMH aMHUHOB M KapOOHOBBIX
KHCIIOT

XUMHUYECKUE CBOMCTBA aMHUHOKUCIIOT. AM(POTEPHOCTh AMHUHOKHUCIIOT.

[TonsiTue o menTuAax U NenTUAHON cBs3u. [lenTuabl B npupoje: riyTaTuOH, OKCUTOLIMH U JIpyTHe, UX
Ounonorudeckas posib. MHorooOpasue OMOIOTHYEeCKUX (PYHKUMN MPUPOAHBIX MENTHUIOB: (NMENTHUIBI-TOPMOHEI,
MENTHIBI TAMSTH, TENTHIBI-KO()AKTOPHI (PEPMEHTATUBHBIX PEAKIIUN U T. 11.).

benku. Crpoenne. Knaccudukanus 6enxoB. CTpykTypa OENKOB: TMepBUYHAs, BTOPUYHAs, TPETUYHAS,
yeTBepTUYHad. JleHaTypauus u peHatypaius 0enkoB. buonoruueckas pob.

YVenesoowi

OyHKIMOHANBHBIE TPYHNbl B cocTaBe yriaeBojoB. Ompenenenue. Kiaccudukanus yrieBoaos.
VYrneBosbl B 0OMeHe BelecTB. BaxXHOCTH 3TOro Kilacca COeAMHEHUHN IS KU3HU U JESTEIbHOCTH YeJIOBEKa.

Monocaxapuasl (MOHO3BI).

Knaccudukanus: o 4uciy yriepoaHbIX aTOMOB; aJlbJI03bI U KeTO3bL. M30Mepusi.

Mertonpl monydeHHs MoOHocaxapuaoB. [lomydeHne MOHO3 THAPOIM30M OJMIO-U TOJIHCAXaPHJIOB.
HenonHoe okucieHue MHOTOaTOMHBIX CIUPTOB (XMMHUYECKOe WU 3H3UMaruyeckoe). CHHTE3 YIJIEBOJOB
pacteHussMu (IOHATHE O (POTOCHUHTESE).

XUMHYEeCcKHe CBOMCTBa MOHOcCaxapuaoB. Peakiun nmo xapOoHMIBEHON Tpymme. Peakius «cepeOpsiHOTO
3epkanay. BsaumopeiicTBue ¢ (ENMHTOBOW KHJIKOCTHIO. Peakumu 1O THAPOKCHIBHBIM —TpyIIaM
(B3anmoielicTBUE UKIMYECKON (DOPMBI MOHO3).

OTtpenpHBIE IPEACTAaBUTENN MOHOCaxapuaoB. [leHTo3sl: pubo3a, apabuno3a, MuKco3a, kcuio3a. Pubosa
U J1e30KCHpr003a KaK COCTaBHBIC JIEMEHTHl HYKJICHMHOBBIX KUCIOT. [IeHTO3BI ¥ MPUPOJHBIC MOJIHCAXAPUIbI-
neHTo3aHbl. ['exco3bl. [moko3a u ee O6uosnormveckas ponb. [laTomorus, cBsfizaHHas ¢ HapyIIEHUEM YPOBHS
TIFOKO3bI B KpoBH (1nadet). Butamun C B kauecTBe YHUBEPCAIHHOTO aHTHOKCUIAAHTa B opranusme. [ anakrosa,
MaHHO3a, PPyKTO3a; pacCIpOCTpaHEHUE B IPUPOJIE.

Jucaxapunabl (010351).

Crpoenune nucaxapunoB. Kinaccudukanus nucaxapuioB. BoccranasiuBaronue nucaxapuasl. ManbTosa
(comomoBbIit  caxap), JakTto3a (MOJIOUHBIA caxap), memwioouno3a. Ctpoenue. HeBoccranaBiuBaronme
mucaxapubl. Caxapo3a (TPOCTHUKOBBIN MITH CBEKJIIOBUYHBIN caxap). Onurocaxapuasl B IpUPO/IE.

[Tonucaxapuabl (OJIMO3bI, TITUKAHBI).

Knaccudukaiuss moauo3: 1o cocTtaBy (FOMO-U TETEPOIOJUO3bI) W OHUOJIOTMYECKUM  (YHKITHSIM
(pe3epBHBIC, CTPYKTYPHBIC U TTOJTHO3BI C MHBIMU OMOJIOTHYECKUMH (DYHKITHSIMU).

Kpaxman u TIMKOT€H Kak 3amacHble BEHIECTBA PACTEHUN M KUBOTHBIX COOTBETCTBEHHO. COCTaB H
ctpoenue. Llemonnosa. CoctaB u crpoenue. Mx pacnpoctpanenue 1 OUoIOTuyecKas poib.

6. ApomaTnyeckue coequHeHus. ['erepounkianyeckne coeTMHEHNS

Apomaruyeckue cucteMbl. OCHOBHBIE OTIMYUS APOMATHUYECKMX COCIMHEHHUH OT HEHACBIIEHHBIX
LUKJIAYECKUX coenHeHni. [Ipu3Haku apoMaTuyHOCTH.

W3omepust MOHO-, IU- U TpU3aMeIleHHbIX OeH3o:a. [IpaBuia opuenTanyuy. Baxkneiiue npencTaBuTenu:



LIAPUHCKHUI

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE Pabouas nporpaMma
00pa3oBaTeIbHOE YUPEIKICHUE BHICIIIETO 00pa30BaHUs JUCLUIUINHBI

«lagpuHCKUil rocy1apCTBEHHBIH

NEe1arOrMYECKUH YHUBEPCUTET»

6eH3o1, Tomyou, Keunoibl. CoBpeMeHHbIE IPECTaBICHUS O CTPOSHUH OeH3071a.

Xumuueckue ceoticmea y2n1e6000po008 paoa benzona. Peakum 3aMenieHrs Kak Hanbosee XapakTepHbIe
B psaay OenH3ona. MexaHu3M peakiuu 3JeKTpouiapHOro 3amMenieHus B obmeM Bujae. [Ipumepsr peaxiuit
aNeKTpouIbHOrO 3amelnieHus. HutpoBaHue OeH3oma M romosioroB. Hutpyromue areHThl. MexaHH3M
oOpazoBaHusi HUTpOHUM — kaTHoHa. CynbdupoBaHrue O€H301a U TOMOJIOTOB. ['amoreHnpoBanue 6eH301a.

[IpaBuna opueHTAMM NpPU peaKUUsAX OHIEKTPOPHIBHOTO 3aMENIeHHs B apOMaTHYECKOM psy.
OpuenranTsl | pona (opro-, mapa-opueHTaHThl). AKTUBHpYIOIIee AeiicTBue opueHTaHToB | pona. OpueHTaHTHI
Il pona (Mera-opuenTantsl). CpaBHEHHE PEaKIIMOHHOIN CIIOCOOHOCTH MOHO3aMEIIEHHBIX TOMOJIOTOB OeH3071a B
peakuusx 371eKTpo(UIBHOIO 3aMEICHNS] B 3aBUCUMOCTH OT XapaKTepa 3aMeCTUTEIIs.

Peakuuu oxucnenus B pany 6enzona. CToMKoCTh OEH30JIBHOTO AApa K JEHCTBUIO OKHCIUTEINCH.

Peakiuu npucoeausHenus. TpyaHOCTb OCYIIECTBICHMsI PEaKUUl MPUCOECTUHEHUS IO OEH30JIbHOMY
aapy. YcioBus MpUcoeIuHEeHUs ranorenos. [Ipucoenuuenue Bogopoaa.

[Ipou3BoHbIE YTIEBOIOPOAOB apoMaTuyeckoro paga. OxnoatoMuble GpeHombl. [IpupoaHble HCTOYHUKT
(enomna u ero romosioroB. dusnueckue cBoiicTBa penona. Xumuueckue cBoicTBa (henona.

T'emepoyuknel. Onpenenenue rerepouukiioB. Kiaccudpukanusi.

[TaTrnunennsie retepounkibl. Dypan, nuppon u THodeH. [IpupoaHbie coeqUHEHUs, CoepKaIue SIPO
nuppona. Kpacsiue BemniecTBa KpoBH (TeéMOTJIOONH ), 3€JICHBIX JINCTHEB (XJI0POHUILT), TUTMEHTHI Kemuu. ['eM u
ero crpoeHue; remuH. [loHsTHEe O CTpOoe€HMHM TeMoryioOMHa M €ro (yHKUHMOHAJIbHONW POJM B OpraHU3Me.
Otpasinsroliee ACHCTBHE OKHCH yriepojaa. XJIOpouiuibl «a» M «B», IMOHATHE O CTPOSHHU. YyacTue
XJIopousIa B ACCUMHIISILIMK PacTeHUIMHU OkucH yrieposa (1V).

[Hectnunennsie rerepounkiibl. [Iupuann. buonornyeckn akTUBHBIE COCAMHEHHUS, COJAEPIKALIUE SAPO
nupuauHa uinu nunepunuHa. [lonstue o0 anmkanoumpax. KokawH, HUKOTHH. DU3HONIOrHYECKOe NEHCTBHE.
Butamunet PP (B3) (amMuag HUKOTMHOBOM KHCHOTHI), Bg (MUPUAOKCHH: NHPUIOKCATb, MHPUIOKCOII,
MUPHUIOKCAMUH), OMOJIOTHYECKOE JIEHCTBHE.

[lypuHoBBIE W NHPUMUAMHOBBIE OCHOBaHUA. HykienHoBbie KHCIOTBL. CTpoeHHE HYKJICOTHIOB.
Hykneo3unel. CtpoeHne mnonuHykiaeoTunoB. OOpa3zoBaHue HykieoTuaa. OOpa3oBaHME MOJIMHYKJICOTHAA.

Crpykrypa IHK.

7. METOJAUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

ceMecTp Tema 3anaTHs Oopa3oBaTesibHbIE TEXHOJOTHH, MeTOABI M GOpMBbI 00yUeHH ST

Tema 1-6 Jlekuum  —  TEXHOJOTHS  WUIIOCTPATHBHO-HATISIIHOTO  OOY4YeHHS
(oOBsicHeHHE, Oecena, MyJIbTUMEINA MPE3CHTAIHS ), TPOOJIEMHO-TTOMCKOBBIE
aKTUBHBIC TEXHOJIOTUH (TTPOOIEeMHAs JICKIHS).

Tema 1-6 IIpakTuyeckne 3aHATUS — TEXHOJOTUS WIUTIOCTPATUBHO-HATIISIAHOTO
oOyuenusi (oObsicHeHHEe, Oecena), y4eOHO-MCCIIENOBATENbCKAE AKTUBHBIE
TEXHOJIOTHH (TTOATOTOBKA COOOIICHHUS, CAMOCTOsTENIbHAs paboTa); TeCcToBas
TEXHOJOTHs;  TEXHOJIOTMH  TNPOEKTUPOBaHUS  (MCCIIeJOBATEIbCKUE,
pacueTHbIe paboThI).

5 cemecTpbl
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8. MIEPEYEHb YYEBHO-METOJUYECKOI'O OBECHEYEHUSA 111 CAMOCTOATEJBHOM

PABOTbBI OBYYAIOIIUXCA
Buabi Tema Ob0bem DopMbI CAMOCTOATENIbHOH PadoThI
CaMOCTOSITeIbHOM CaMOCTOSITeIbHOM
padoTbl padoTbI
AynuropHas Temsr 1-6 — KOHCIIEKTUPOBAHME H3JIaraéMoro marepuasna

JIEKIIMH B COOTBETCTBHH C IJIAHOM,;
— BBITIOJIHEHHE JTAO0OpaTOPHOI pabOTHI;

- BBITIOJTHEHWE  3aJaHUil, TPETyCMOTPEHHBIX
TUTAHOM TIPAKTHYECKOTO 3aHATHs (IPEICTaBJICHBI B

YMKJD).

BueaynuropHnas Temsr 1-6 121 — npopaboTKa KOHCTIEKTA JIEKIIHH;

- yri1yOJIeHHBIH aHATN3 HAyYHOU JIUTEPaTypHI,
— MOJITOTOBKA K JT1a00paTopHBIM paboTam;

— MOJArOTOBKA OT4YeTa 1O  J1abOpaTOpHBIM
paboram;

- IIOJTOTOBKA COOOIICHUS;

- BBIIIOJTHEHUE  3aJlaHMid, MPEeIyCMOTPEHHBIX
IUIAHOM TPAKTUYECKOTO 3aHSATHs (TIPEICTAaBICHBI B
YMK);

- MOJIrOTOBKA K IK3aMEHY.

IIpumepHbIe TEMbI I COOOIIEHM I
buonornueckas posib G€IKOB.
Onurocaxapu/ibl B IpUPOJIE.
Bbuonoruueckas poib Kpaxmaia, TITMKOTeHa U LEJUTI0I03bI.
buonoruueckas posib reMorioonHa, XJaopoQuiiia.
3Ha4YeHrEe BUTAMUHOB B )KU3HU YEIOBEKA.
BnusiHue ankanou 0B Ha 3J0POBBE YEIOBEKA.
IIpupoaHbie KpacuTemu.
[TpupoaHbIe HCTOYHUKH YTIIeBO0pOo10B. [lepepaboTka HedTH.
Ponb pycckux yu€HBIX B UCTOPHU PA3BUTHSI OPraHHUYECKONH XUMUH.
0. IlpupoaHbie NOTUEHBI: KAPOTUHOUIBI U TEPIICHBI.
1. T[IpupoaHble MUKIMYECKHUE CHUCTEMBI: BHUTaMUHBI (rpynmbl A, D) u crepouasl (CTepoHIHBIE TOPMOHBI,
CEPJICYHBIC SIJIbI, XKEITYHBIC KUCIIOTHI).
12. Hctopus OTKpBITUS apOMATHYECKUX COSAMHEHHI U YCTAHOBIICHHE UX CTPOCHHUSI.
13. Oxkpacka oprannueckux coequHenuid. Teopust uBeTHocT Butra.
14. Opranuueckue COSIMHEHHS KaK KPaCUTEIN U WHAUKATOPHI.
15. Opraauydeckue COeIMHEHUS KaK OCHOBA JIEKAPCTBEHHBIX IIPETapaToB.
16. Oprannueckue NOTUMEPHI U UX POJIb B COBPEMEHHOW KU3HHU YEIOBEKA.
17. ToHkoe cTpoeHHE OPTaHUYECKUX COCTMHEHUI U ero BIHsSHUE Ha (U3NOJIOTUYECKUE CBOMCTBA.
18. AcuMMeTpHYecCKHii CHHTE3 OPTaHUYECKUX COCTMHEHHI U €ro 3HaYCHHE.

RBowoo~NoOk~wD P

IIpuMepHBbIi epeYyeHb JUTEPATYPHI 1Sl MOATOTOBKHU COOOIEHU
1. bepesun, b. JI. Oprannyeckas xumus B 2 4. Yactp 2 : yueOHUK [UIs akaeMuueckoro OakanaBpuara / b.
H. bepesun, JI. b. bepesun. - 2-¢ m3a. - M. : UsnmarensctBo [Opaiit, 2016. — 452 c¢. — (bakanasp.
Axkanemudeckuii kypc). - ISBN 978-5-9916-4824-0.
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bepesun, B.J1. Kypc coBpemennoii oprannyeckoit xumuu [Tekct] : yuebHoe mocobue mis By3oB / B.J1.

bepesun, /1.b. bepezun. — M.: Beicmi. mik., 2001. — 768 c.: .

3.

bepesun, b.J. Oprannueckas xumus B 2 4. Yacts | : yueOHUK 17151 akagemMudeckoro OakanaBpuara / b.

. bepesun, [I. b. bepesun. - 2-¢ m3n. - M. : UsnmarensctBo [Opaiit, 2016. — 313 c¢. — (bakanasp.
Axanemuuecknii kypc). - ISBN 978-5-9916-4823-3.

4.

Npanos, B.I'. Opranndeckas xumusi : yaeOHOe 1mocoOue I CTYCHTOB BBICII. TEJ. y4e0. 3aBeeHUM

[Texcr] / B.I'. IBanos, B.A. I'opnenko, O.H. I'eBa.- M. : Akanemusi, 2006.- 624 c.

5.

[IBexreiimep, M.-I".A. Opranuyeckas xumus : y4eO. g Hexumuu. crenl. By30B [Tekct] / M.-I. A.

[Isexreiimep, K.1. Kobpakos.- M. : Beicmias mikona, 1994 543 c.

IIpumepHbIii epedyeHb 3aJaHUI, IPEAYCMOTPEHHBIX IVIAHOM NPAKTHYECKOI0 3AHATHSA /ISl AyIMTOPHOMI

gk w

SRS o

CaMOCTOSITeIbHOM PadoThl

| BapuanT
Ckonpko yrnmeBoaoponoB B oOmieit ¢opmyne CsHiz comepxar B cBoeM cocTaBe: a) NHepBUYHBIE; O)
BTOPUYHBIE; B) TPETHUUYHBIC; T) YETBEPTUUYHBIE aTOMBI yriepoaa? 3amuimure CTPYKTYpHbIE (OPMYIIBI 3THX
YIJIEBOIOPOJIOB, 1aliTe UM Ha3BaHus 1o HoMeHkiIatype IUPAC.
JlaiiTe omnpeneneHus TOHSATUN «U30MEPUS», «HU30MEP», «TOMOJIOT», «roMoiorudeckuit psa». Kakue
CYIIECTBYIOT BHJIbI H30MEPHH, TPUBEINUTE TPUMEPBHI.
Hanummre ¢hopMysbl CAeIyIONIMX aMUHOKHUCIIOT: JIM3UH, acriapariut, (peHuIanaHuH.
Pacckaxute 0 CTpO€HUU IIUKIIOATIKAHOB.
Hanumure npoekunoHHbie GOpMYITbl BCEX CTEPEOTHIHBIX albaoTeTpo3. OTmersbTe n3omepsl D- u L-psnos.
VYkaxkute napel ONTUYECKUX U30MEPOB U TUACTEPEOMEPOB.
[lpuBeauTe mnpuMep OTAEIbHBIX TNPEACTaBUTENCH YIIEBOJOPOJAOB OEH30JBHOTO psAa, YKaKHUTE UX
MPAKTHYECKOE UCTI0Ib30BAHNUE.
Hanummure ypaBHeHUs peakiinii, COOTBETCTBYIOIIHUE CIIECIYIOINIEH cXemMe ITpeBpalIleHUN:

H3;CCOOH —¥ A -9 B —»® B —»" I - H3C-CH=CH-COOH, rne
a) + PCls; 6) +H, / Pd, t; B) (NaHCOs3, H,0); r) + Ag20 (NH3, H20); 1) ?.

Hanumunre xumuueckue GopmMyInbl IPUPOIHBIX COSTUHEHUI, COIEPIKALIMX KOJIBIO MHUPHIHHA (BUTaMuH PP,
BUTaMHH Bg, aKkanons1), ykaxnre ux 3HauCHHE.

Il Bapuanrt
Hanummre cTpykTypHbIe (DOPMYIIBI YIIIEBOJOPOIOB: a) 4-U30Mponuiarentana; 6) 3-MeTuia-3-3THIINEHTaHa;
B) 1,4-nentanuena; r) 3,3-aquatmn-1-rekcuna; 1) 1-xmop-2-metui-1-npomnexa.
Jlaiite ompeneneHus TEPMHHOB <«QIMKIMYECKHE», «KApOOLMKIMYECKHUE» U  «TeTEPOILMKINYECKHE)
coenuHeHus. Ha30BUTE OCHOBHBIE KJIACCHI AllMKIMYECKUX COCNMHEHHH, MPHUBEANUTE MO OJHOMY IPUMEPY
JUISL KaXJI0TO KJiacca.
[lpuBenute mpuMep OTAENBHBIX INpPEJICTaBUTENEH albIAETMJOB U KETOHOB, YKQXKHTE HMX IPAaKTHUECKOE
UCIIOJIb30BaHME.
Pacckaxute 00 ONTHYECKOM H30MEPUH OKCHUKHUCIIOT.
Hanummre ¢popmyInsl ciaeTylonumx aMHHOKUCIIOT: METUOHHUH, TUCTUINH, BAJIUH.
[lpuBenute npUMEpHl CTPYKTYPHBIX (OpMysl BOCCTaHABIMBAIOIIETO W  HEBOCCTaHABJIMBAIOILETO
JIMCaXapua0B, TOCTPOSHHBIX M3 OCTAaTKOB 0-D-riroko3sl. [IpemnoxuTe cxemy ruapoausa.
Hcxonss w3 OeH30jda, TMONy4YHTe: a) M-TUHUTPOOEH301; O) M-HUTPOOECH30JCYIb()OKUCIOTY; B) n-
OpOMHUTPOOEH301T; T) M-OCH30ITUCYIb(OKUCIIOTY.
Hcxozst u3 Toiryona, HOIy4YUTe TPHXJIOPMETHIOCH30I U 1-OpOMTOITYOII.
Hammmmre xuMudeckue (opMysinbl MYPUHOBBIX ¥ NHPHUMHUAMHOBBIX ~OCHOBAaHWH, YKaXUTE UX
pacrpocTpaHeHUe U 3HaYEHHeE.

11 BapnanT
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3anmumuTe CTPYKTypHble (opMynsl Bcex u3oMepoB coctaBa C7His, comepikammx ueTBepTHUHBIE H
TPETUYHBIC aTOMBI yTIIEPO/Ia, 1aiiTe UM Ha3BaHus 1o HomeHkinarype [lUPAC.

Yro HazpiBaeTcs (yHKIMOHaNBbHOW rpynmoi? Ilepeurciure W HA30BUTE BCE M3BECTHBIE BaM
(byHKIMOHANbHBIE TPYMIBI, H300pa3uTe ux ¢opmynbl. B Kakux Kiaccax OpraHM4YeCKUX COCAMHEHHH OHU
BCTpevaroTcsi?

Pacckaxwute o crpoennn 6en3omna. Kak BIMSIOT 3aMecTUTENN HA PaBHOMEPHOCTH 3JICKTPOHHOTO 00JaKa?
Hanummre ¢popmyInbl caeTyronux aMUHOKUCIIOT: TITyTaMHUHOBAs KUCIIO0Ta, TPUNTO(AH, CEPUH.

Yro Takoe o- ¥ B-nukIndeckre GopMbl MOHOCAXapuI0B, hopMyiel Xeyopca? OOpa3oBaHue TaHHBIX (Gopm
MOKa)XUTE Ha MpuMepe GPYKTO3bI.

[IpuBenuTe npuUMep OTAETBHBIX NPEACTABUTENECH MNpPEAeNbHBIX IBYXOCHOBHBIX KapOOHOBBIX KHCIIOT,
YKaKUTE UX HaX0XKJICHHE B MPUPOJIE U MPAKTUYECKOE UCIIOIb30BAHNUE.

Hanummire ypaBHEeHUS peakifii, COOTBETCTBYIOIIME CIIEAYIOIIEH CXeMe MPEBPAILCHHIA:

H,NCH,COOH - A -9 B - B -” 2, rzie
a) +HsCOCI; 6) NaOH (sozw.); B) +H3CCOCI; r) H,O (H").

Hanummure xumudeckyro GopMyiy reMoriaoonHa (remM 1 rio0HMH), YKaXKUTe ero OM0JIOTHYECKyIO pOJlb.

IV BapuanT
[IpaBuibHO JIM Ha3BaHBI CIEAYIONIME COCAUWHEHHUs: a) 3-MeTwiOyraH; 0) 2,4,4-TpUMETWINEHTaH; B) 3-
METHJI-3-3THITEeKCaH; T) 2-3Tui-3,3-TUMETHIINICHTaH; 1) 4-TeKCeH; €) 2-MeTwi-2-0yTeH; k) 2,3-IudTni-2-
Oyren? HamumuTe cTpyKTypHBIE (POPMYIIBI ATHX YIIIEBOAOPOIOB, UCIIPABHTE HEBEPHBIC HA3BAHUSI.
Kakue cucrembl Ha3BaHUN OpPraHMYECKUX COEIMHEHMH BbI 3HaeTe, KaKOBbl MX OCHOBHbIE mpaBuia? Ha
npUMepe JIByX OpraHMYECKUX COEAMHEHUIN OKaKUTE MOCTPOSCHUE Ha3BaHUM.
Onummre COCTOSTHUE aToMa yriiepojJia B IPeaesIbHBIX YIiaeBo1opoaax. Kakue cBs3Hu BCTpEUaroTCs B TaHHBIX
COECIUHEHMSX ?
Hanummire ¢popmyInsl ciaeTyronxX aMUHOKUCIIOT: apTHHNH, U30JIEHIINH, THPO3HH.
CKOJIBKO ONITHYECKUX H30MEPOB CYIIECTBYET JJIA OTKPHITON U 1ukindeckoi popm D-riroko3sr? Uto Takoe
o- ¥ B-mkiandeckre (opMbl MOHOCAXapuI0B, Kak OHU 00pa3yroTcs?
[TpuBeauTe npumep OTAEIBHBIX MPEICTaBUTENECH OKCH- U OKCOKHUCIIOT, YKaKUTE UX HaX0XKJIEHHE B IPUPOJIE
U 3HaUCHHE.
Hanummure ypaBHEHUs peakiinii, COOTBETCTBYIOIIUX CIEAYIONIEH CXeMe MpEeBpalleHUM:

H;C-CH-C=CH —»% A -»% b -” B »" I - ] »° E —™ H3C-CH-CH-CH,Cl
Hs CH; CH;

a) +H,0 /HgSOQy; 6) Hy, t /Ni, B) HBr /H", r) +Mg /3¢up, 1) H,C=0, e) +H,0 /H", x) SO,Cl,.

Hanummre xumudeckyro Gopmyiny ximopoduinia (o- u B-), yKaKUTe ero OMOJIOTHYECKYIO POJIb.
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9. ®OH/I OLEHOYHbBIX CPEJCTB JI/151 IPOBEJEHUS TEKYIIETO KOHTPOJISI
YCINEBAEMOCTH, MPOMEKYTOUYHOM ATTECTALIMY IO UTOI'AM OCBOEHUS
JUCLUIIAHBI

Pe3yabTaTr 00yueHusi 1o JTUCHHUIINHE

Bua xonrpoas u

HanmenoBanue oneHOYHOI 0

arrecTanmuu CpecTBa
3HaAMb: Texkyuuii KOHTPOJIb | - TECT;
- 3HAET TEOPETUYECKYID OCHOBY OpraHUYECKOMN - KOHTpOJIbHAS paboTa;
XUMHH B Tpenenax TpeboBaHud (deneparbHbIX - KOJJIOKBUYM.

rOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTaHIAPTOB U
OCHOBHBIX 00111€00pa30BaTeIbHBIX IPOTPaMM,
- 3HaeT OCHOBHBIE  pa3felibl  COBPEMEHHOMU

OpraHUYecKOn XUMUH, (dbyHIaMeHTATbHBIC
IPUHIUIIBI CTPOEHUS OCHOBHBIX KJIaCCOB
OPraHWYECKUX  COCOUHEHUH,  XapaKTEPUCTHKY

KJIaCCOB M TPYMII, COCTaB, CTPOCHHE M CBOMCTBA
pa3IUUHBIX KJIACCOB OPraHWYECKUX BELICCTB, a TaK
K€ OTIENBbHBIX HauOoJiee BaXKHBIX MpeICTaBHTEICH
OpPraHWYEeCKUX COCOUHEHHWH, WX IPUMEHEHHE B
Pa3IMYHBIX OTPACIISAX XO35HCTBOBAHMYS,

ymemb:

- yMeeT IUIaHUpOBaTh U OCYLIECTBIATH Y4EOHBIN
mporecc B COOTBETCTBHM € OCHOBHOMU
o01meo0pa3oBaTeTbHON POTrPAMMON;

- TpUMEHSeT Hay4yHble 3HaHHS B o0O0acTu

OpraHU4eCKOMn XUMHH B yueOHO 5
po(eCCUOHANBHON NESITENbHOCTH;
enaoems:

- BJIQJICCT HABBIKAMH IUIAHUPOBAHMS W MPOBEICHHUS
y4eOHBIX 3aHATUH;

- IPOBOXUT OKCIEPUMEHTAJIbHBIE PAOOTHI ¢
OMOJIOrMYECKUMH 00BEKTaMHU;

- COCTaBIISIET CTPYKTYpHBIE (DOPMYIIBI H30MEpPOB,
Ha3bIBACT  OpPraHMYEeCKUE  COCAMHEHUS MO
Pa3IMYHBIM BUJIaM HOMEHKJIATYpBI, PEIIAeT 331aqyn
Ha TPEBpAICHUS M B3aUMOIIEPEXOAbI PA3THMYHBIX
KJIaCCOB OPraHUYECKHX BEUIECTB;

- BBINOJIHSACT  KA4YECTBCHHBIC  pEaKIMH  Ha
(YHKIMOHAJIBHBIE TPYIIIBL

IIpome:xkyTounas
arrecrauus

- BOIIPOCHI K 3K3aMCHY.

10. TIEPEYEHb OCHOBHOM U IONOJHUTEJbHON YYEBHOM JIUTEPATYPBI

10.1. OcHoBHas y4yeOHas JUTEpaTypa
1. bepesun, B.J[. Kypc coBpemenHoit oprannyeckoii xumuu [Tekct] : yuebHOoe nmocobue st By3oB / B./1.
bepesun, /I.b. bepe3un. — M.: Beicur. mik., 2001. — 768 c.: ui.
2. NpanoB, B.I'. Opranndeckas xumusi : yaeOHOe 1mocoOue NIl CTYICHTOB BBICII. TEJ. y4e0. 3aBeeHUM
[Texcr] / B.I'. Banos, B.A. I'opnenko, O.H. I'eBa.- M. : Akanemus, 2006.- 624 c.
3. Kysnenosa, JI.B. Oprannueckas xumus : npaktukyM [Tekcrt] / JI.B. Ky3unenona, K.K. Bnacenko.- M. :

Anbda, 1995.- 61 c.
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4, Opranuveckast xumusi  [Tekcr] : mpakTUKyM : Uil CTYJIEHTOB-320YHHKOB OHOJIOTO-XUM. (ak.
(cnemmmanpHOCTH "bronorus") / JI. B. Ky3uenosa, K. K. Binacenko. - Mocksa : Anbda, 1995. - 60 c.

5. Opranunueckast xumusi. [Ipaktukym. B 2-x u [DnexTponHbii pecypc] / coct. AnHa ["apkymieHkococT. ,
lanuna CarutynnuHa. 1. - 9nekTpoH. aaH. - OMck : OMCKHM rocy1apcTBEHHBIA yHUBEpcHTET, 2014. - 96 c.

6. [TpakTrKy™M 1Mo opranndeckoi xumun [Tekcr] : yued. mocoOue JiIs CTYACHTOB BBICII. yue0. 3aBe/ICHUN /
B.T'. UBanos, O. H. I'esa, 1O. I'. 'aBepoBa. - Mocksa : Akanemusi, 2000. - 288 c.

7. [IBexreiimep, M.-I".A. Opranuyeckas xumus : y4eO. Juig Hexumuu. cren. By30B [Tekct] / M.-I'. A.

HIsexreiimep, K.M. Kobpakos.- M. : Beicmas mkona, 1994.- 543 c.

10.2. TomoaHuTeabHASI Y4eOHasl JUTepaTypa
1. bepesun, b.J1. Oprannueckas xumus B 2 4. Yacts | : yueOHUK 17151 akagemMudeckoro Oakanaspuara / b.
A. bepesun, /. b. bepesun. - 2-¢ m3a. - M. : UsnmarenbctBo [Opaiit, 2016. — 313 c¢. — (bakanasp.
Axkanemuueckuii kypc). - ISBN 978-5-9916-4823-3.
2. bepesun, b. JI. Oprannyeckas xumus B 2 4. Yactp 2 : yueOHUK [T akageMuyeckoro O6akanaspuara / b.
. Bepesun, /1. b. Bepesun. - 2-e usn. - M. : UsnarensctBo IOpaiit, 2016. — 452 c¢. — (bakanasp.
Axkanemuueckuii kype). - ISBN 978-5-9916-4824-0.
3. I'pann6epr, . U. IIpakTuyeckue paboOThl 1 CEMUHAPCKUE 3aHATHS 110 OPTAaHUYECKOW XUMHUH : yaeOHOe
nocobue st akagemudeckoro 6akanaspuata / . U. I'panndepr, H. JI. Hawm. - 6-e u3n., nepepab. u gomn. — M. :
MznarensctBo FOpaiit, 2015. - 349 c. - (bakanaBp. Axagemuueckuii kypce). - ISBN 978-5-9916-4381-8.
4, [TpakTHKyM 1O OpraHUYeCcKOi Xumun [ DnekTponHslit pecypc] / A. @. IMoxapckui, A. B. I'ynesckas, O.
B. u np. J1#610. - Dnextpon. nau. - Pocros-u//l : UznatensctBo FOxHOTO enepanbuoro ynusepcurera, 2009. -
320 c.
S5. [TpakTrKyM IO OpraHnueckoi xumuu [dnextponHsiid pecypc] / b. W. 36apckuii, U. b. 36apckuii, A. U.
Comnies. - DnekTpoH. naH. - 6.m. : MEJIIU3, 1949. - 118 c. : uB. - (3aru. ¢ TuTys. 3KpaHa). - Jloctyn ¢ caiita
OBbC Yuusepcurerckas oudnmoreka ONLINE.

11. HIEPEYEHb PECYPCOB
NHO®OPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHOU CETU «MHTEPHET», IEPEYEHb
IMPOPECCHOHAJIBHBIX BA3 IAHHBIX

11.1. Pecypcobl nHGOpPMANMOHHO-KOMMYHHUKANIMOHHOU ceTn UHTEepHeT

1. Bunmeoonbitel Mo  xumuu [DneKTpoHHBIA pecypc]. — Pexum moctyma : http://chemistry-
chemists.com/Video.html

2. N.D. Hudantees, [1.B. NMBuenko. IlpakTukym mo opraHuyeckoil XUMHMHU [DIEKTpOHHBIH pecypc]. —
Pexxum mocryma :- http://www.chem.msu.su/rus/teaching/nifantev/2006_praktikum.pdf

3. Kuuru no xumuu, nporpaMMbl ¥ XUMHYECKHUe BUI€0omnbIThl Ha Himikatus.ru [DnekTpoHHBINH pecypc]. —
Pexxum noctyma : http://www.himikatus.ru/

4. Merobl oprannveckoro cuutesa - http://studentbank.ru/view.php?id=53679

5. Mup xumun [DnekTpoHHbIi pecype]. — Pexxum qocryma : http://www.chem.km.ru/

6. H.H. BbrixoBa, A.Il. Ky3pmun. Opranuueckuii cuHTe3 [DIEKTpOHHBIN pecypc]. — Pexxum pocryna :
http://www.tstu.ru/education/elib/pdf/2007/bikova-r.pdf

7. Oprannueckas xumus. EnunHas koiuiekuus 1u@pPOBBIX 00pa30BaTeIbHBIX PECYpCOB [DIEKTPOHHBIN
pecypcl]. Pexum JOCTYyTIa: http://school-

collection.edu. ru/catalog/search/’)text—%EE%FO%E3%E0%ED%E8%F7%E5%F1%EA%EO%FF+%F5%E8%
EC%E8%FF&tg=&context=current&interface=catalog&subject%5B%5D=29&subject%5B%5D=31,
CBOOOJTHBIN. — 3ar. ¢ 9KpaHa.

8. Oprannueckas xumus. KoHcnekr nekumii [OnexkTpoHHbIM pecypc]. — Pexum ngocrymna
http://lesar.narod.ru/Learn/chem/Organ_ximiy_Ch3.pdf
9. [Topran ¢yHIaMeHTATBHOTO XHMHUYECKOro oOpa3zoBaHusi ChemNet. Xumudeckas WHGOpPMaIMOHHAsS

cetb: Hayka, oOpa3oBanue, TEXHOIOTHH [ DIeKTpOHHBIN pecypc]. — Pexxum moctyma : http://www.chem.msu.su
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10. [Topran xumuueckoro oOpa3zoBaHusi Poccumu. Poccuiickuii XMMHYECKHHA >KypHan [DIEKTPOHHBIH
pecypce]. — Pexxum gocryma : http://www.chem.msu.su/

11.  Xumwnueckuit mopran ChemPort. ru. Jluteparypa nmo xumun. BupeoonsiTsl [DnekTpoHHbI pecype]. —
Pexum noctyna : http://www.chemport.ru

12. Xumnueckuit cepsep HimHelp.ru: ydyeOHble u cripaBouHble MaTepuaibl [DIEKTPOHHBIM pecypc]. —
Pexwum nocryna : http://www himhelp.ru

13. Xumus U1l BceX: MIUTIOCTPUPOBAHHbBIE MaTepUAIIbI 110 O0IEH, OpraHn4ecKoil 1 HEOPraHMUECKOH XUMUU
[DnexTponHsIii pecypc]. — Pesxxum noctyma : http://school-sector.relarn.ru/nsm

14, OnexkTpoHHass OuOIMOTEKa 1O XUMUU [DNeKTpoHHBIM  pecypc]. — Pexum mocryna
http://rushim.ru/books/books.htm

15. DnexTpoHHas NpUpOAa XMMUYECKUX CBS3€H B OPraHUMUYECKUX COEAMHEHMSX. [DNeKTpOHHBIN pecypc]. —

Pexxum nmocryna : https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-
no3-cast-i-elek

16.  DnextpoHHble y4eOHBIE MaTepuanbl Ha crTpanune kKadenpsl xumun caita JIITIY [DnexkrpoHHsbIi
pecypc]. — Pexxum noctyna : https://mipt.ru/education/chair/chemistry/upload/646/praktikum-arpgsrigywq.pdf
17. DONEeKTPOHHBIA Y4YEeOHUK IO OpPraHUYeCKOM XUMHHU [DJEeKTpOHHBIM pecypc]. - Pexum pocryna:

http://www.alhimikov.net/organikbook/menu.html, cBoGoaHBIIA. — 3ari. ¢ 3KkpaHa.

11.2. lIpodeccnonanbHbie 0a3bl JAHHBIX

1. Ananutnueckas pedeparuBHas 0a3a JaHHBIX KypHAJIbHBIX cTateid - b/l MAPC.

2. Hayunas snextponnas 6ubnmoreka eLIBRARY.RU http://elibrary.ru — momxoTtekcroBas, pedeparuBas
0a3a 1aHHBIX.

3. DOnekTpoHHass OubnmoTeka auccepranmii Poccuiickoit rocymapctBenHor Ooubmmoreku (OB PI'B) —
TIOJIHOTEKCTOBAsE 6a3a AuccepTalui.

4. Polpred.com O630p CMU http://www.polpred.com — ITomHOTEeKCcTOBasI, MHOTOOTpACeBasi 0a3a JaHHBIX
(B

12. METOAUYECKHUE YKA3ZAHUA JJIS OBYYAIOIUXCA
11O OCBOEHMUIO JUCHUIIVINHbI

JIeKLIMOHHBIE 3aHATHUSA JOJDKHBI OBITH HANpaBIE€Hbl HAa O3HAKOMIIEHHE CTYIEHTOB C COBPEMEHHBIM
COCTOSIHMEM XUMHUYECKON HAYKH U €€ 3HAYCHUEM U1 U3y4EHUS APYruX JUCLMILINH.

B xome cemuHapckux 3aHATHII HEOOXOAMMO NPOBEPATh IOHMMAHHE CTYACHTaMM COJEepKaHUsS
PEKOMEHI0BaHHOW JIUTEpaTyphl M o0palaTh UX BHUMaHME Ha MpoOJIeMHbIE BOMPOCH Kypca. PexomeHnayercs
pedepupoBaTh HayuHylo JuTepaTypy. Ocoboe BHHUMaHHE CIEAYeT YACIUTh IPUMEHEHUIO TEOPETUYECKHUX
MOJIOKEHUH Kypca B TPAKTUKE IMpernojaBaHus oOmed Ouonornn B cpeaHedl W Bbiciied mkonax. Ha
1a00paTOPHBIX 3aHATHSAX HEOOXOAMMO NpPOBEPATh HABBIKM pPAOOTBI C XHUMHUYECKMM OOOpYJOBaHUEM H
pEeaKTHBaMH, KOTOpbIE O0a3UpYIOTCS Ha TEOpPETUYEeCKHUX 3HaHMWAX. JlaboparopHble paOOTHI BBINOJIHAIOTCS
CTYZIGHTaMH B Iape MocJie MOAPOOHOr0 MHCTPYKTaXka IO BOIIpOcaM TEXHHUKHU Oe3onacHocTH. JlabopaTopHsble
pa0boThl 1enecoo0pa3sHO BBINOJHATH "KalelbHbIM" METOJOM, CHOCOOCTBYIOLIMM HPUBUTHIO CTYIEHTaM
AKKYpaTHOCTM U TOYHOCTH, COKPAILlEHUIO BPEMEHM Ha IPOBEIECHUE 3KCIEPUMEHTA, YMEHBIIECHUIO pacxoia
PEAKTUBOB M BO3MOYKHOCTEW BO3ZHMKHOBEHHS HECUACTHBIX CIIy4yacB.

Ocoboe BHMMaHHE JOJDKHO OBITh OOpAIlleHO Ha MPOBEICHUE MPAKTUUYECKUX 3aHATHH, MOCBALIEHHBIX
W3YyYEHHUIO U30MEPUU U HOMEHKJIATypbl OPTaHMYECKUX COETUHEHUH, COCTAaBICHUIO UX CTPYKTYPHBIX (hopmyi,
CXEM CHHTE30B, UX CBOWMCTB M NMPAKTUYECKOTO MCIIOJIb30BaHUs (pemieHue 3aaad). M3ydas oTaenbHble KIacchl
OpPraHUYECKUX COEIMHEHHH, HEe0OXOAMMO CHCTEMATUYECKU pacCMaTpUBaThb BONPOCHI HUX TOKCUKOJIOTUM U
sKosioruu. B mpouecce u3n0keHHsI MPOrpaMMHOIO MaTepHaia HEOOXOJUMO MOCTOSHHO oOpalaTh BHUMAaHUE
CTY/IGHTOB Ha BOIPOCHI TEXHHKH O€30IaCHOCTH, OXpaHbl TPyJAa, CaHUTAPUU U TOXKAPHOH Oe30macHOCTH,
OXpaHBbI OKpY KaroIei cpesibl U OepeKHOr0 OTHOLICHUS K TPUPOIHBIM PECypCaM.
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13. MEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT M1, UCIIOJIb3YEMBbIX ITPH
OCYHECTBJIEHUHU OBPA3OBATEJIBHOI'O ITPOIECCA 11O JUCIAIIJIMHE, IIEPEYEHD
IMPOI'PAMMHOI'O OBECIIEYEHUSA 1 THOPOPMALIMOHHbBIX CITPABOYHbIX CUCTEM

HNudopmanuonnsie | Ilporpammuoe obecrneyenue HNupopmanuoHHbIE CIPABOYHBIE CHCTEMbI
TeXHOJIOTHH
Texnonoruu MS Office 2007
BHU3yaJIU3allu1 nporpamma aisi pabotsl ¢ pdf
MynbTUMena- ¢daitnamu  Adobe  Acrobat
TEXHOJIOTHH Professional
oporpaMMa Uil CO3/1aHus

cmaiia-moy Microsoft Power
Point

Texnonoruu coopa,
XpaHEHHS,
cucTeMaTu3aluu
uHpopMaLuu

nporpamma st pabotel ¢ pdf
¢daiimamu = Adobe  Acrobat
Professional

apxuBatop WinRAR

WNudopmanmoHabie banku Cucrembl
Koncynprantllmoc —  cnpaBo4yHO-IpaBOBas
cucrema. http://www.consultant.ru/
VYHuBepcurerckas HWHGOPMAIMOHHAS CHUCTEMa
POCCHUA (Yuc POCCHA)
http://uisrussia.msu.ru/ — TeMaTH9IeCKast
JNEKTpOHHAsT OubnnoTeka W 0a3za JaHHBIX IS
UCCIICJIOBAaHUNA W Yy4YeOHBIX KYpCOB B 00JIacTH
TYMaHUTApHBIX HayK.

OnexTpoHHBI crnpaBouHuK “Undopmmo™ mms
BBICIIIUX y4eOHBIX 3aBEACHUI
http://www.informio.ru/

YHHUBEPCATbHBIN CIPaBOYHUK-IHUIUKIIOTICTUS
sci.aha.ru
OHJIalH-3HIIMKIIoTIeus encyclopedia.ru
YHUBEpPCAIbHBIA  clOBaph (IO OTpaciisiM)
slovar.plib.ru
BCD bse.sci-lib.com
MHPOPMALIMOHHO-TIPaBOBasi ~ cucTeMa [ apaHT
http://ivo.garant.ru/#/startpage:0
TexHoa0rnu NonuckKa opaysep MozillaFirefox HNudopmanmonnsie bankun Cucrembl
uHpopMaLuu opayzep Chrome Koncynprantllmoc  —  crnpaBouHO-IIpaBOBas

cucrema. http://www.consultant.ru/
VYHuBepcurerckass HHGOpPMAIMOHHAs CHUCTEMa
POCCHUA (Yuc POCCHA)
http://uisrussia.msu.ru/ — TeMaTHYecKast
9JIEKTpOHHAsT OMOIMOTeKa W 0a3a JaHHBIX IS
WCCTIEOBAaHNM M y4eOHBIX KypCOB B 00JacTh
T'YMaHUTAPHBIX HayK.

ONneKTpoHHBIN crpaBoyHUK “UHPOopMuo” mms
BBICILIUX y4eOHBIX 3aBe/leHu I
http://www.informio.ru/

YHUBEPCAJIbHBIN
sci.aha.ru
OHJIaMH-’HIKKI0Nme AU encyclopedia.ru

CIIPAaBOYHHUK-OHIUKIIONIC AU




LIAPUHCKHUI

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE
00pa3oBaTeIbHOE YUPEIKICHUE BHICIIIETO 00pa30BaHUs
«lagpuHCKUil rocy1apCTBEHHBIH
NEe1arOrMYECKUH YHUBEPCUTET»

PaGouas
JIACLIATUIAHBI

YHUBEPCAJIbHBIN
slovar.plib.ru
BCD bse.sci-lib.com

nporpaMma

cioBapp (1o

OTpacysim)

MH(POPMAaLMOHHO-TIpaBOBas cucreMa ['apant

http://ivo.garant.ru/#/startpage:0

TexHonoruu
00paboTku
nHpopmauu
pa3JInYHBIX BUJIOB

MS Office 2007

nporpamma st pabotel ¢ pdf
¢daiimamu = Adobe  Acrobat
Professional

mporpamMmma  JUisi  CO3JaHHSA

cmaia-moy Microsoft Power
Point

KoMmmyHuKkanmonssie
TEXHOJIOTUH

Opay3ep MozillaFirefox
Opay3ep Chrome

14. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJINHbI

Jns peanuzanuy TUCIUIUTMHEL 000pyI0BaHa

- y4eOHasi ayquTopusi Ui TPOBEINCHHS 3aHITUH CEMHHAPCKOTO THUIA, OCHALICHHAs IOCAJOYHBIMHU
MecTaMH 10 YHMCIy CTYAEHTOB (28), pabouuM MeCTOM IpernojaBarelis, B HATMYMU HOJBOJKA XOJIOJHOW BOJBI U
KaHAJIM3alUK, NPUHYAUTENbHAs BEHTWIALMA, BBITSDKHOW Immikad, mkadbl s XpaHeHus oOOpyaoBaHuS,
MaTepHasoB, TEKYIIETro 3amaca XUMUYECKOH MOCY/Ibl, pEaKTHBOB JJISl TIPOBEICHHsI Ta00paTOPHOTO MPAKTHKYyMa,
nepuonudeckas Tabmmua J[.M. MenneneeBa, mkadsl i XpaHEHUS! PEaKTHBOB U MAaTEPHUATIOB, XUMHUYECKUE
PEaKTHUBBI, TOCYAA, TPUOOPHI JJIsl TOJTyUYEHUsSI U XpaHeHHs Ta30oB (anmnaparsl Kunmna); mepHas nocyaa (0ropeTkH,
MUTIETKH, MEPHBIC KOJObI, IMJIUHAPBI, MEPHBIE MPOOMPKH), XUMUYECKUE TPOOUPKHU; ITATHBBl XMMHUYECKUE,
3aKUMBI, TIPOOUPKU U1l CKUTAHMS, BOJSHBbIE OaHU, HKCHUKATOPBI, KpHUCTAUIM3aTophbl, dapdopoBas mocyaa
(TMrNM, YamKkW, CTYNKW, TMECTUKH CYIIWIbHBIA IIKad, HAOOp TEXHHUUECKUX BECOB U Jp., 00OpymoBaHuE
COI'JIACHO MEPEYHIO ONBITOB JUIS MPAKTHUECKUX paboT U UMerolieMycs Ha Kadeape CIUCKYy pacxo/ia peakTHBOB
1 MatepuanoB; HoyTOyk Dell, komnbrorep, mynbTuMenunitnblii npoektop Mitsubishi, sxpan.




