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1. Ilean U MuIaHUpPYeEMBbIe Pe3y/IbTATHI 0CBOCHHUS THCIUIITHHBI

[lenbro OcBOEHUS AUCHHUIIINHBI SBISETCS POPMUPOBAHUE CAEAYIOIIUX KOMITETEHIIUI:

OIIK-1 Cnocoben ansi pemieHus: MpoecCHOHAIBHBIX 3a1ad HCIIOJIb30BaTh OCHOBHBIE
3aKOHOMEPHOCTH B 00JacCTH MaTeMaTUKH, (U3WKH, XUMUU, HayK O 3emiie, OHOJOTHH H
HKOJIOTHH, TPOTHO3UPOBATH MOCIEICTBHS CBOCH MPOhECCHOHATLHON AEATEIIbHOCTH;.

[IK-1 CnocobeH oCymecTBISITh MPOIEAYPY SKOJOTHUECKOTO KOHTPOJIST (MOHUTOPHHTA)
COCTOSIHUSI KOMITOHEHTOB OKPY/KAIOIIECH CpeIbL.

Pe3synbpraramMu 0cBOEHUS IUCUUIUIMHBI SIBISIIOTCS CIEIYIOMINE UHANKATOPHI JOCTHKEHUS
KOMIIETEHLIHM:

NOIIK-1.1 Tlpumensier 3HaHUS OCHOBHBIX OOIMMX 3aKOHOMEPHOCTEH B 00JacTu
MaTeMaTHKH, (U3WKH, XUMHH, HayK O 3emjie, OHOJOTMU U DKOJOTUU [UIS pPElIeHUs
po)eCCHOHANIBHBIX 3a]1a4

NOIIK-1.2 ApryMeHTUpYET UCIOIb30BAHUE METOJOB €CTECTBEHHBIX HAYK ISl pEHICHUS
3aja4 podeccnoHalbHOM 1eATeNbHOCTH

WIIK-1.2 BrimonHseT cTaHAapTHBIE ONEpaIlMd MPH HCIOJb30BAaHUH JIAOOPATOPHOTO
000Opy/lOBaHUs, XUMHUYECKOM TIOCYyIbl M PEaKTUBOB [UJIsl HCCIENOBaHUS Mpod B paMmKax
HKOJIOTMYECKOTO KOHTPOJISl (MOHUTOPUHTA) B COOTBETCTBUY C MPABUIIAMU WX IKCILTyaTalluu

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

[Ipu n3ydeHuu JEKIUOHHOTO MaTEpHalIa 10 OPraHM4eCKOM XUMHHU, IIOATOTOBKE U
MIPOBEICHUHN CEMUHAPCKUX 3aHATUM CTYACHTHI TPHOOPETAIOT OCHOBHBIC 3HAHUS U yMEHUs. B
XoAe H3yquHH JOUCIIUITIINHBI ((OpFaHI/I‘IeCKaSI XUMUA» CTYI[CHT JOJI?KCH

— 3HATh: OCHOBHBIC TTOHATHUSI OPTaHUYECKON XMMHH; 3aKOHOMEPHOCTH CTPOCHUS
OpI‘aHI/I‘IeCKI/IX COGHHHGHHﬁ; OCHOBHBIC MCXAaHU3MBbI peaxunﬁ; METOAbBI CUHTE3a HaH6onee
Ba)KHBIX COEIUHEHUIA;

— YMETb: 3alUCHIBATh (POPMYIIbI OPTaHMUECKUX COSAMHEHUN U PeaklUii C UX YyUaCTHEM;
COCTaBJISITh HA3BaHUS OPraHUYECKUX COCIMHCHHUIA,

— BJIAACTH.: OCHOBHBIMHA HpI/IHI_[I/IHaMI/I CBA3U XUMHUYCCKOT' O CTpOGHI/ISI OpFaHI/I‘-I€CKI/IX
COCTMHCHUH C MX PEAKIIMOHHON CIIOCOOHOCTBIO.

3. MecTo TUCHHUILINHBI B CTPYKTYype 00pa3oBaTe/ibHOH IPOrPaMMBbI

Jucrtunnuaa oTHOCUTCS K biioky 1 «/lucuurmianael (MOTyIn)».
JlucuuIinHa OTHOCHTCS K 00s13aTEIIbHOM YacTH 00pa30BaTeIbHONU MPOTPAMMBI.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUYHOM ATTECTALMM 0 JUCHUILIIUHE

Tperuii cemectp, IK3aMeH

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

JUisi yCHemHoro OCBOCHUS AUCHUIUINHBI TPEOYIOTCSI KOMIETEHIIUH, C(OPMHUPOBAHHBIE B
X0J1e OCBOEHUS 00pa30BaTEIbHBIX MPOrpaMM MPEIIECTBYIOIIETO YPOBHS 00pa30BaHusl.

CTyneHTbl MpenBapUTENbHO MPOXOAAT TOATOTOBKY Mo AucuuiuiiHam «OOmas u
HEOpraHWyecKass XUMHsD» U «AHAIATHYECKas XUMHUS», [/I€ NPHOOpPETaloT HEoOXOoauMbIe
npodecCHOHATIbHBIE KOMIIETCHIIUU TI0 aTOMHO-MOJIEKYJIAPHONH TEOPUU CTPOCHUSI COEAMHEHHH,
o0pa3oBaHUsl XUMHUYECKHX CBSI3€H, MX OHEPreTMKH, a TakkKe MNPUHLIMIIAM M METoJaM
AQHAIUTUYECKON XUMUH (IIPUEMBI aHAJIN3A U KOJIMUYECTBEHHOT'O ONPEEIIEHUS COEIUHEHUN).

«OpraHnyeckas XuMus» SIBISETCS JIOTUYECKUM IPOJOJKEHHEM B LENU JAUCIUIUIMH I10
IOPUHIUIY «OT MPOCTOro K OoJiee CIOXHOMY» M caMma SIBJISIETCS OCHOBOW INpH JajbHEHIIeM
W3Y4YEHUU JUCUHUILIMHBI «bHOXUMUS) WK POJICTBEHHBIX JUCIUILIVH.

Jlo n3yyeHuss AucUMILIMHBI «OpraHudeckas XUMHs» CTYIEHTBI TOJKHBI 3HAaTh aTOMHO-
MOJIEKYJISIPHYIO TEOpUIO CTPOEHUS, CBOMCTBA aTOMOB M TPHUHIUIBI O0pa30BaHUs CBs3EH B
MOJIEKYJIaxX, ObITh 3HAKOMBIMH C YHEPTeTHUYECKUMHU XapPAKTEPUCTUKAMU CBSI3EH.



6. S13bIk peanuzanun

Pycckuii

7. O0BbeM TUCHUILIAHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-JeKIHun: 24 4.
-1abopatopHsie: 24 .
-ceMuHap: 6 4.
B TOM YHCJIE€ MPAKTUYECKas MOArOTOBKA: 24 4.
O0BeM caMocTOSTENbHOM pabOTHI CTyIEHTa ONpeAeIIeH YUeOHbBIM IIIIAHOM.

8. Conepxxanmne TMCUUIIMHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM

Tema 1. BBemenme. Ilpenmver opranuueckoit xumuu. EE cBa3p c Ouomnorueir u
MenuiuHoH. OCHOBHBIE TIOJIOKEHUS TEOpUU XUMHUYecKoro crpoeHuss A.M. bytieposa.
TI'omonorusa. M3omepust u ee BUIBIL.

CrnocoObl  TOCTpOCHUST  HAa3BaHMK  OPraHWYECKUX  COCOWHEHUH. TpuBHaAIBbHAS
HOMEHKJIaTypa, 3amectuTenbHas HomeHknarypa, MIOITAK. Tunbsl XuMuueckoil cBsi3u B
OopraHuueckux coenuHeHusx. CrocoObl M300pakeHHsS MOJEKYJ OpPraHMYeCKUX COEIUHEHMIA,
CTpyKTypHble u 3nekTpoHHble Qopmynsl (. Jletouc). IlpencraBieHrne 0 MOJEKYISIPHBIX
opbuTtansax. Tumnsl rubpuau3aluy aTomMa yriepojaa B OpraHu4ecKuX COeTUHEHUSIX. G- U T-CBSI3U
aTOMOB yryiepoja, (U3NYEeCKUe XapaKTePUCTUKU CBSI3€H: JUIMHA, BAJCHTHBIC YIJIbI, SHEPIHSL.
['OMOMMTHYECKUI ¥ TETEPOJUTUYECKHN pa3pbiB CBs3HM. CBOOOIHBIC paguKalibl U WX OCOOBIC
CBOWCTBA. DNEeKTpodmIbHbIE W HYyKJIeo(puiIbHble peareHThl. Kiaccuukanus opraHu4ecKux
peaKuuii.

WHayKTUBHBIA U Me30MepHBI 3¢ (EeKThl U CIOCOObl M300pakeHUs] ATUX APPEKTOB.
Pe3onaHCHBIE CTpPYKTYphl, MpaBuia HUX TNOCTpoeHus. BnusHue »31exkTpoHHBIX 3(hdeKToB
3aMeCTHTENe Ha CTa0MJIBHOCTh M PEAKLUHMOHHYIO CIIOCOOHOCTbh OPraHWYECKHX COCAMHEHUH U
IIPOMEKYTOUHBIX YACTHULI.

Tema 2. YraeBonopoabl. AnkaHbl. ['oMonoruueckuii psit, ©30Mepusi 1 HOMEHKJIATYpA.
[IpupoaHble HUCTOYHHMKM alKaHOB. MeToAbsl CHHTE3a: TUAPUPOBAHHE HENPEIEIbHBIX
YIJIEBOAOPOAOB, IIEIOYHOE IUIABJICHHE COJeld KapOOHOBBIX KHCIOT, M3 TaJIOTeHATKaHOB
(peakmust Bropma). Ilpupoga C-C u C-H cBszeit B ankaHax. XMMHYECKHE CBOWCTBA: PEaKIUU
raJloreHUpOBaHus. MeXaHU3M LENMHBIX CBOOOJHOPAIMKAIBHBIX PEaKIMi TIaJoreHUpPOBaHUS.
HutpoBanue (M.M. KonoBanoB), cynbdupoBaHue, CyabHOXJIOPUPOBAHNE | OKHUCIICHHE.
CeneKkTUBHOCTb paAMKaIbHbBIX peakiuil. TepMUUecKuil 1 KaTaTUTUUECKUN KPEKUHT .

AukeHnbl. ['omoniornyeckuii psia, n3oMepusi, HOMEHKJIaTypa. ['eomerpuyeckas usomMmepus
(uuc-, TpaHc- u Z-, E- HoMmenkiarypa). Ilpupoma nBoiiHOH cBa3u. MeToabl cHUHTE3a: M3
raJOr€HIPOU3BOAHBIX, U3 CHHUPTOB, KPEKMHIOM AJIKaHOB. XUMHYECKHE CBOMCTBA aJIKEHOB:
THJIPUPOBAHUE, TaJIOTEHUPOBAHUE, TUAPOTATIOTCHUPOBAHUE, THApaTalus. OIEKTPOpUIbHOE
npucoenunenne (AdE). O0miee npencTaBieHue 0 MEXaHNU3ME PEAKIIHH.

IIpaBuno MapkoBHUKOBa M €ro cOoBpeMeHHass TpakToBka. [Ipucoenunenune HBr mo
Xapamy (Mmexanu3Mm). OxwucieHue mo Barnepy u ucyepnbiBarolee OKHUCIECHHE ATKEHOB C
nomotsio KMnO,. KagectBeHHOE 00Hapy»)eHue ABOHHON cBs3u. [lonnmepusanusi.

AJKHHBI. ['OMOJIOTHYECKUN pAll, HOMEHKJIaTypa, uzomepus. [Ipuponga TpoitHON CBA3M.
XHUMHUYECKUE CBOMCTBA AJIKUHOB. Peakiuu NpUCOECIUHEHHUs 110 TPOMHOW CBS3H: THIPUPOBAHMUE,
ruaparanus  (M.I'.  KydepoB), mpucoenMHEHHE TallOT€HOB, TalloreHoBomopoaoB. CH-
KHCJIOTHOCTh alleTWJIEHA. Peakluu 3aMelleHMs] aleTWIEHOBOTO aroMa BOJOpOJa Ha METall.
Marnuiiopranndeckue npousBoAHsie ankuHoB (OK.M. Homuv), uX uCIONb30BaHHE B
OpraHWYecKoM cuHTe3e. JluMmepusanus (BUHWIALCTWICH) W MHKJIOTpUMepu3anus (0eH30:)
aneruieHa. OKHUCIEHUE alKUHOB.



Ankanauenbl. Tunel aueHoB. M3oaupoBaHHBIE, KyMYJIUPOBAHHBIE M COMNPSKEHHbBIC
nuenbl. ConpsbKeHHBIC TBOMHBIE CBSI3M M MX 0COOBIe cBOMCTBAa. MonekynspHblie opouTtanu 1,3-
mueHoB. [IpencraBurtenu aueHoB: OyraaueH-1,3 (nuBuHWUN), u3onpeH. [lomumepusanus TUEeHOB.
[TonsiTHE O CTPOEHUU NPUPOAHOrO Kayuyka. BynkaHuzanus kaydyka.

ANMIUKIANYeCKHe coeaquHeHusl. [lukioankanbl W HMX KUCIOPOIHBIE MPOU3BOAHBIE:
UKJIOTE€KCaHOJI, IUKIorekcaHoH. Kondopmanuu nukiorekcana (CTpYKTYpbl THUIIA «KPECIO» U
«BaHHA»). ApoMaTu3alys IPOU3BOIHBIX IUKIOTEKCAHA.

Tema 3. Apenbl. Ctpoenue Oenzona. @opmyna Kekyme. MomnekynsipHbie opOUTaIN
6ensona. Konnenmms apomarmunoctu. I[IpaBmiio Xiokkens. HeGeH3omaHble apomaThdeckue
CHUCTEMBI. ApOoMaTHYeCKHe KaTUOHbI W aHWOHBL. (CBolcTBa apeHoB. Kartamutuueckoe
TUAPUPOBAaHUE apeHoB. [amoreHWpoBaHHWe, HUTPOBaHUE, CYyIb(OUPOBAHHE, ATKUIHMPOBAHUE,
anuIupoBaHue OeH301a. DIEKTPOPUIBHBIN XapaKTep 3TUX MporeccoB. [IpencraBienue o c- u
T- KOMIUIEKCaxX. OJEKTPOHOJOHOPHBIE U  AJIEKTPOHOAKIENTOpHBIE 3amectutenu. HMx
HANPAaBISIONIEE BIUsSHUE. XJIOPUPOBAHWE TOIyoJia B siApo W OOKOBYIO Iiemb. Peakiuu
NPUCOEANHEHNUS K OCEH30JIbHOMY KOJBIly: THUIpHpOBaHHe, rajoreHuponanue. OKucieHue
QIKMIOCH30JI0B 710 KapOOHOBBIX KHCIOT. M3omepust au3aMmerieHHbIXx OeH3oi10B. Ilonsatue o
MOJIMIMKINYECKUX APOMATHYECKUX COECIWHEHHUSX C M30JIMPOBAHHBIMU M KOHJIEHCHPOBAHHBIMU
konbllamu. KanmeporeHHsie cBoiicTBa. [IpupojgHbie coenMHEHHsS Ha OCHOBE (EeHaHTpEHa:
AJKaJOWU/Ibl, CTEPOUbI, BATAMUHBI, TOPMOHBI.

Tema 4. TajoreHnpousBogHble  YIrJaeBoAOpPoaoB. CrocoObl  MONy4YEHUS:
raJlOr€HUPOBAHUE YTIJIEBOJAOPOJIOB, 3aMEIICHHE THUIPOKCUIA Ha TAJOTEH, MPUCOETUHEHUE
TaJIOTEHOB M TaJOTEHBOJOPOAOB MO KpaTHBIM CBsi3siM. CBOWMCTBA: peakIMu HYKJICO(PUIHLHOTO
3aMEIEeHHS Y HACBIIIEHHOTO aToMa yIriepoja B aJKWITaJIOreHuJax Kak METOJ CO3JaHus CBS3H
C-C, C-N, C-0O, C-S, C-P (momydyeHue amKuWITaIOTEHUIOB, CIUPTOB, THOJOB, MPOCTHIX
3(HUpoB, HUTPOCOCAMHECHHWH, aMHUHOB, HUTPHWIOB, CIOXHBIX 3pupoB u 1p.). Peakmum
anuMmuHupoBanus. [IpaBuiio 3aiinesa. KauecTBeHHbIE peakLUU.

Tema 5. Couprel M ¢eHosbl. OaHoaTOMHBIE CHUPTHI. ['omMosormyeckuii psf,
KIIaccu(UKaIMs, U30MepUs, HOMEHKJIAaTypa. BnusHue acconuanuu Ha uX QU3ndecKue CBOWCTBA.
[lomyyenue: ruaparanys aiKEeHOB, TUAPOJIU3  TaJOTECHIIPOM3BOJHBIX, BOCCTAHOBJICHUE
KapOOHWJIBHBIX COCTUHEHHM, CHHTE3 C TIOMOIIbI0 MAarHUMOPraHU4IeCKNX coennHeHnii. CBolcTBa
criupToB. CriupThl Kak cinadbwsie OH-kucnotel. Peaknun: o6pa3zoBaHre aaKOTOJsSTOB, 3aMEIIEHUE
TUAPOKCHIIA HA TaJOreH, aMUHOTPYIIy, BHYTPUMOJIEKYJSIpHAsE M  MEXMOJICKYJIApHas
Jeruaparanus, drepuduranus (MoaydeHue CI0KHBIX d(UPOB), OKUCICHHE. J(UAITUITOBBIN dup
KaK TPEeICTaBUTENlb MPOCThIX 3(dupoB. Beicume cnuptel B mpupone. [loHsTHe 0 cTpoeHuun
BOCKOB.

IlosmmaTtomuble cnupThl. OTuUneHraMKosib. Ilomyuenue, cBoiicTBa. [nmuepuH.
[Tomydyenue, cBoiicTBa u mpuMeHeHne. Kcumur, copouT, MaHHUT, UX CBA3b C caxapamMu. MeToabl
uacHTU()HUKAIMY CIUPTOB (TIOydyeHue mpon3BoAHbIX, NK-criekTpsr).

®eHosbl. MeTo 1l TOJTYYCHHS: 3aMEIICHHE TaJloTeHa Ha TUAPOKCHII, KyMOJIBHBIN CIIOCO0
nonyueHus: ¢eHona B TpoMbinUIeHHOCTH. CBolicTBa (eHonoB. DeHonbl kak OH-KUCIOTHL
B3aumHoe BiMsHHE THIpPOKCHJIa M OEH30JILHOTO KOJiblla B MoJjekyie ¢eHona. CpaBHeHUe
KHCIIOTHOTO XapakTepa ()eHOJOB U CIIUPTOB, BIHMSIHUE 3aMECTUTENCH Ha KHCIOTHOCTh (DEHOIIOB.
OO6pa3oBanue (GEHOISITOB, TPOCTBIX M CIOXKHBIX 2¢upoB. Peaknuu 3mekTpoduiIbHOTO
3aMEIeHUs] B apOMATHYECKOM KOJbIle (DEHOJIOB: raJloreHHupOBaHKUe, HUTpOBaHHE. [IMKpHHOBas
kucinota. OxucineHue QeHosoB. XHUHOWAHAS CTPYKTypa Kak XpoMoQopHas TIpymia.
KauecTBennoe onpezenenue ¢heHoIOB (MMOIydeHne TPOu3BOIHBIX, 1K).

Tema 6. Anbaeruabl 1 KeToHbl. V3oMmepust 1 HoMeHKIaTypa. OOpa3oBaHKE aJIbICTHIOB
U KETOHOB IPU OKUCJICHUU CIUPTOB, MPU TUAPOIU3E TUTATOTCHIPOU3BOIHBIX, U3 KUCIOT U UX
npou3BOAHBIX. CTpoeHne KapOOHUIBHOM TPYMIIBI, €€ MOJIPHOCTh U MoJsipu3yeMocTb. CBoHCTBa
u peakiuu. OOmME TPEACTABICHUS O MEXaHM3ME HYKICO(PWIBHOTO MPUCOSIUHEHHS TI0
KapOOHUJIBHOM IpyIIe allbJeruI0B U KeTOHOB. [IpucoequHeHne K 0KCOCOEAMHEHHUSIM BOIOPOAa,
BOJIbI, CHHUJIBHOM KHCJIOTHI, OMCYNnb(uTa HATPHsI, MArHUHOPraHMYeCKNX CoenHEHMH. Peakun



C TUJIPOKCUIIAMUHOM, TUIPA3WHOM M ero mpousBojaHbIMU. [lomyareranu, auneranu. Peakuun c
y4acTHEM O-BOJIOPOJHOTO aroma. [anomaupoBaHue, TPUTATOTEHUABI, TaJo(opMHas peakiusl.
AnpronpHas W KPOTOHOBAas KOHAEHcalus (mpexacraBieHue o wMexaHusme). OOpa3oBaHue
TpUMEpPOB M moJuMepoB (mapadopm, mnapanpaerusn). OKHCICHUE albJETHIO0B W KETOHOB.
Peakmus «cepeOpsiHOTO 3epKajnay Kak KaueCTBEHHAs peakivs Ha ambleruisl. VaeHTudukanus
okcocoenuuenuit no UK-cnekrpam, AMP-criekTpam.

Tema 7. KapOoHoBbIe KMCJIOTHI U X Ipou3BoaHbIE. Kitaccudukaiys, HOMEHKIATypa,
uzomepus. OOpa3oBaHME KHCIOT IPH OKHCIEHUU YIJIEBOAOPOJOB, CIHMPTOB, aJbIETUIOB,
KETOHOB, TIPH THAPOIU3e. PYHKIIMOHATBHBIX MPOU3BOIHBIX. CTpoeHHEe KapOOKCHILHOW TPYIIIIBI
u KapOokcuiar-uoHa. OU3MKO-XMMUYECKHE CBOWCTBA KHUCJIOT: accOLUaIusl, IUCCOLMALHA.
KucnorHocts, €€ 3aBHCHUMOCTb OT OJEKTPOHHBIX 3¢dexToB 3amectureneid. Comu,
TaJIOTEHAHTUAPUABI, AHTUAPUIBI, AaMHIbl, HUTPWIbL, CIOXHBIEe 3¢upbl. WX B3auMHbIe
npeBparieHus. DTepudUKanysi ¥ OMBUICHUE CIOXHBIX 3(QupoB. ['amoreHupoBaHNE KUCIOT MO
YIJIEBOJOPOAHOMY paAukalny. Meroabl uaeHTU(UKAMK KUCIOT. [Ipou3BoaHbBIE YroiabHOU
KUCJIOTHI: ()OCTEH, MOYEBHHA.

JIByXoCHOBHBbIe KHCJOTBHI. OOIIMEe METOIbl WX CHHTE3a. XapaKTEpHBIC PEeaKIuu
JTUKapOOHOBBIX KUCIOT. ATUITUHOBASI KUCIIOTA KaK MOTYMPOTYKT MPOU3BOACTBA HEHUIIOHA.

ApomaTuyeckue KucJ0Thbl. [lomydeHne wux oOKucIeHHEM OOKOBBIX II€TIEH B
ankwibeH3onax. bensoiinas kucmora. draneBas kucinora (moyiydeHue u3 HadTanuHa) U eé
anruapun. TepedraneBas kucimoTa (MOTydYeHHUE W3 MKCUJIONIA) U CHHTETHYECKOE BOJIOKHO Ha €&
ocHoBe (aBcan). CanuuuioBas KUCIOTa U e€ MPOU3BOJHBIE (canoi, acnupuH). Jumerundranar
U MJMATUITOTYaMUJ KaK HHCEKTOPETEIICHTHI.

HenpenenbHble Kucaorbl. llomuMepsl Ha OCHOBE IPOM3BOJHBIX AaKpPWJIOBOM U
METaKpPHUJIOBOM KUCIOT (IJIEKCUriac, HUTpoH). @ymapoBas U MajeuHOBas KUCIOTHL. Paznuuune
(¢U3NUECKUX M XUMHUYECKHUX CBOMCTB TreoMeTpu4ecKux u3oMepoB. IloHsTHe o cTpoeHuun
JUIHUIOB.

I'uapokcu- u KeToKUCJI0THI. O0pa3oBaHNe THAPOKCUKHUCITIOT MPU OKUCICHUHU TIIUKOJIEH,
OpU  BOCCTAaHOBJICHUM  KETOKHCIOT, TpPU THUIPOJM3€  TaJOreH3aMEIIeHHbIX  KHCIOT,
[MUAHTUPUHOBBIM MeTOI0M, 1pu okuciennu CH - cBs3u KapOOHOBBIX KHUCIIOT, P TUAPATALIUN
HEenpeaeNbHbIX KapOOHOBBIX KucHOT. [leruaparamus o-, (-, Y- THIPOKCHUKHUCIOT. JIaKTHIBI
JlakTOHBI.

['mukoneBasi, MoOJoO4YHasA, JUMOHHAs, BUHHBIE KHUCJIOTHI: HAaXOXJCHHE B MPUPOJIE U
cBoiicTBa. (CrTepeon3oMepuss MOJIOYHOW W BHUHHBIX KHCIOT. XUpPaJIbHBIM aToM yTriepoja.
OnTuyecky aKTUBHBIE BEUIECTBA. AHTHUIOABI (IHAHTUOMEPHI), palleMaThl, TUACTEPEOU3OMEPHI.
Hcnonp30BaHre TIIMIEPUHOBOTO allbJETHU/IA AJIsl YCTAaHOBJICHUS OTHOCUTENIBHON KOH(PUTYpaluu
ONTHYECKU aKTUBHBIX BemiecTB. OmpeneneHue abcomoTHON KoHurypauuu. [IpoeknnoHHbIC
dbopmynsl. Pa3zaenenne panemaroB. [ITupoBuHOTpagHas KHCIIOTA, €€ CTPOCHUE, CBOMCTRA.

Tema 8. VYruesoasl (caxapa). MoHocaxapuipl, OJUIrOcaxapuibl, MOIMCAXAPHUIBI.
Knaccudukanmst mMoHOocaxapumoB. AibA03bI (aJbJOTICHTO3bI, AJIBJIOTEKCO3bI) W  KETO3BI.
AnpaomnenTo3sl (pubo3a, apabuHo3a, KCHII03a) U albJA0TeKCO3bI (TJIF0K03a, MAaHHO3a, TallakTo3a),
UX CTPOEHHE U HaxoxaeHue B mpupoae. Opykrosa kak npumep keto3bl. E€ cTrpoenue, cBOiCTBa,
HaxOXJEHUE B IIPUPOJAE, TI'EHETUYECKas CBsA3b C TIIOKO30M. D- u L-paasl caxapos, ux
CTepeOXUMUYECKOe OTHOLIeHHE K D-raunepunoBoMy anbpaeruay. CTepeoXxuMust aibi03 U KeTo3
B mnpoekuusx Pumepa. [uxaumyeckue moayanerand ajibJOTeKCO3 - TIIOKOMUPAHO3bl U
IIOKO(QYpaHo3bl. [ TMKO3UIHBINA THAPOKCHIL. O- U 3- aHoMephl. KonbuaTo-1ienHas Tayromepus u
myrapotauus. @opmynsl  Xeyopca. Kondopmauumm nupaHo3HOro Immkia.  Peakium
MOHOCAaxapuJ0B: OKUCJIEHUE, BOCCTAHOBJIEHUE, allJIMPOBaHue, ¢ TuapokcuiamMmuaom, HCN.

[TonsTre o ruko3uAax U armukoHax. Caxaposa, ManbTO3a U HETI00M03a KaK MPUMEPHI
nucaxapunoB (6mo3). [Tonucaxapuibl — 1EUTI0N03a, KpaxMai, HHYJIUH, TITIUKOTeH.

Tema 9. Amuubl. Kraccudukanus, wusomepus, HoMeHKnatypa. OOpa3oBaHue wu3
amuHOKUCHOT. [lonydeHue: ankuiupoBaHe aMMUaka U aMUHOB 10 ['opMaHy, BOocCTaHOBIIEHUE
A30TUCTBIX COCIUHEHUM.



Crpoenue aMMHOB. AMUHBI Kak OCHOBaHUsl. CpaBHEHUE OCHOBHBIX CBOMCTB MEPBUYHBIX,
BTOPUYHBIX U TPETUYHBIX alu(aTUUECKUX U apOMATUYECKUX aMUHOB. BiMsiHHEe Ha OCHOBHOCTb
aMUHOB 3aMecCTUTeNell B apomaruueckoMm siape. Peakuun aMHHOB: aJKUJIUPOBAHUE,
alMJIUPOBAHUE, B3aUMOJCHCTBHE C Aa30TUCTOM KHUCJIOTOM, YETBEPTHUYHBIE aMMOHUEBBIE
OCHOBaHUS W WX cojiu. [aloreHupoBaHHWe, HUTPOBAHUE, CYIb(PUPOBAHHUE aAPOMATHUYCCKHX
aMUHOB, 3ammTa amuHorpynnel. CynbdaHunoBas KHCIOTa, TOHATHE O CyJIb(QaMHIHBIX
npenaparax. KauectBeHHOe onpeiesieHrne a30Ta 1 aMUHOTPYIIIIBL.

Tema 10. IIpupoaHbie M CHHTeTHYECKHUE MTOJTUMEPDI.

AMMHOKHCJIOTHI. Benkn. Crpoenue, nU30Mepus, amM(OTepHOCTh MOHO
aMUHOKapOOHOBBIX KHCIOT. [IpupoaHble aMUHOKHUCIOTHL. WX cTepeoxumMuss U XUMHYECKHE
cBoiicTBa. CpaBHEHHE CBOMCTB .-, -, Y-aMuHOKHCHI0T. OOpazoBanue nentuaoB. [IpeacraBurenu
O-aMUHOKUCJIOT:  TJIMIUH, ajaHuH, (eHuIalaHuH, BaluH, Jelnud. JukapOoHOBbIE
AMUHOKMHCIIOTBI: aclaparuHoBasi, IIIyTaMUHOBAsI KUCIOTBl. AMMHOKHUCIIOTHI C JONOJTHUTEIBHON
(GYHKIIMOHATBLHOW TPYIIION: CEPUH, TPEOHUH, TUPO3HH, JIN3UH, OPHUTHH, METUOHHH, IIHCTEHH,
acnapariH. AMHHOKHCIOTHl TeTepOIMKINYECKOro psiia: MPOJUH, THUCTHIWH, TpUNTO(]aH.
KauecTtBeHHbIE peakiinu aMUHOKHUCIIOT.

Beaku. O6mue mnpencraBieHHss O COCTaBe, CTPOCHHH, (DU3MUECKMX U XHMHUYECKUX
cBoiictBax. CuHTe3 O€NKOB, MPAKTHYECKOE, TEOpeTudyeckoe, QuIocopckoe 3HAUYCHUE.
KauecTtBeHHble peakiuu OENKOB.

CuHTeTHYeCKHUE MOJUAMM/IbI: HEHJIOH, KATIPOH.

Tema 11. Terepomukiauveckue coeauHenus. Kiaccudukanus reTepomuKioB,
HOMEHKJIaTypa. [IaTuuneHHpie apoMaTHuecKue reTepoIuKibl ¢ OMHUM rerepoaromom. dypaw,
THO(QEeH, NHUPpod. ApoMaTHYHOCTh. Peakiuu 5>1eKTpoPHUILHOTO 3aMElIeHMs: HUTPOBAHUE,
cyns(hUpOBaHKE, TAJIOTEHUPOBAHKE, AlIIIIUPOBaHue, ankuinupoBanue. OpuenTarus npu SE.

Ammnopobrocts. Tuoden m ero romonoru B mpupoae. dypan u bypdypon kak
MPOIYKTHI IpeBpaiieHus yrieBoaoB. [lousTue o ctpoennu xinopoduiuia u remorioonna. Mumon
KaK CTPYKTYpHOE SApo TpunTodaHa, CEpOTOHHUHA.

[llecTuunenHble apoOMaTUYECKHE TE€TEPOLMKIBI C OJHMM TrerepoaToMoM. [lupunus.
Pa3nuune CBOMCTB MUPPOJIBHOIO M NMUPUAMHOBOrO aTOMOB a3oTa. [laccMBHOCTH mupuanHA B
peakuusx SE mpu BCTYIUIGHUH 3aMECTHUTENSI B MUPUAMHOBOE KoJblo. Opuenrtauus. [Mupuann
Kak ocHoBaHue. OOpa3oBanue coseil. N-ankuiaupoBanwe. HuUKOTHHOBas Kuciaora u
HuUKoTHHamMuJ (BuTamuH PP) kak ¢parmeHnT kosH3uMa A.

[uknsl ¢ HeckoNbKUMHU TrerepoaroMamu. [loHsATHE O CTPOCHMM NHUPUMHJIMHA U €ro
MPOU3BOJAHBIX (LIUTO3UH, THAMUH, Ypalliil) U MyPUHOBBIX OCHOBAHUM (aICHUH, TYaHUH).

Tema 12. Hyk/jienHOBbIE KHCJIOTHI.

ITonstue o crpoennn JIHK m PHK. I'mpponu3 HykiienHOBBIX KuciaoT. HykieoTunusl.
Hyxkiieo3uael. BropuyHas cTpyKTypa HYKJI€MHOBBIX KUCIIOT — IBOMHAs CIIHPAJIb.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texymuii KOHTpOJIb MO AUCHUIUIMHE MPOBOJUTCS IYTEM KOHTPOJIS IOCEIIaeMOCTH,
ONPOCOB TpU TPOBEJCHUM CEMUHAPCKUX 3aHATHH, MPOBEPKH OTYETOB IO J1a0OPaTOPHBIM
pabotam, a TaKke OmpocaM IpH MPOBEIACHUHU JTa0OpaTOPHBIX paboT, U pukcupyercs B hopme
KOHTPOJILHOM TOYKH HE MEHEE OJIHOTO pa3a B CEMECTP.

OueHouHble MaTepuajabl TEKYILEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnmene
«Hupopmanust 06 oOpazoBaTenbHOM mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsinok nmpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTAMHU

DK3aMeH B TPEThEM CEMEeCTpe MPOBOJIUTCS B MUCHbMEHHOH (hOpMe MO TECTOBLIM OUIIETaM.
buner conepxut 20 BOpocoB, 0XBATHIBAIOIIUX BCE TEMbI TPOTPAMMBbI JUCHUIUIMHBL, CTPYKTypa
OmiieTa COOTBETCTBYET CTPYKTYpe KOMIIETEHIIMH JUCHUIUIMHBI ¥ TO3BOJISIET OIICHHUTH
JOCTHKEHHE  BCEX  3alJTAHUPOBAHHBIX  MHIUKATOPOB -  PE3yNbTaTOB  OOYy4EHHS.
[IponomxutenbHOCT 3K3ameHa 1,5 gaca.



IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB:

IIpu pemiennu 3aga4 1-5S ucnouab3yiiTe pUCYHOK:

@) /O /O

H3C—CH—C< HZC—CHZ—C< H{C—CH—CHs H3C—CH2—C<

|

NH, OH NH, OH NH, OH

1) 2) 3) 4)
1. Kakue coennnHeHHs SIBJSIIOTCS CTPYKTYPHBIMHM H30MepaMu:
A) 1,2 B) 1,4 )23 D) 2,4
2. Kakoe coennmHeHne moy4aercsi Py peakuuu coequHeHns (4) ¢ MeTaHoJIOM:
A) MeTuarnerar; B) anterans  C) anruapua nponuoHOBOM K-Thl; D) MeTHImponuoHar;

3. Kakoe coequHeHMe MPU HATPEBAHUH 1aeT NMPOIEH-2-0BYI0 KUCJIOTY:
A)l B) 2 O3 D)4

4. Kakue(oe) coeiuHeHNe MOKeT UMETh ONITHYECKNE H30MePbI:
A)l B)2 03 D)4

5. CoennHenue (2) Ha3bIBaeTCs:
A) 3-amuHomnponaHoBas kuciiota; B) nuzonponunamun; C) 2-amuHonponaHoBasi Kuciota; D)

IIpOoIaHOBasA KHUCJIOTA,

6. Kakne peakuum HanucaHbl MPABUJILHO:

1) CH3-CH=CH, + Br;, (0 °C, CCly) - CH;-CHBr- A) Bce NMpaBUJILHO HAITMCAHbI
CH,Br B) Toabko 1,2
2) CH3-CH=CH, + HBr - CH;3-CHBr-CH,Br C) Tonpko 1, 3, 4

3) CH3-CH=CH, + HBr (R-OO-R) > CH,=CH-CH,Br D) 1,4
4) CH;-CH=CH, + HOBr - CH;-CH(OH)-CH,Br

7. Kakue COCIMHCHUSA SABJIAKTCHA aPOMATHYCCKUMMU:

* s A)125 D)24
CH 245 2
AN @ \ 7/ B)1,3,5 E)3,5

0)2,3,5
4

1 2 3 5
8. Kakue U3 npuBeeHHbIX COCJUHEHNH ABJSIIOTCHA NPOU3BOIHBIMU KAPOOHOBBIX KHUCJIOT:
H,C 0 o] CH
1) Hs N Vi 2) e —c// 3) 3
HaC OH NH CHs ci IOH
4) 0 5) 0 o} 6) /O
H3C—CH2—C// H.C l|; ﬂ CH H_C/
3 - - =13 AN
Ny ScH, Mo cH, O—CH,
A) Bce aiBasioTCsE  B) Bee, kpome 5 C) Bce, kpome 4 D) Bce, kpome 3 u 4 E) Bce,
kpome 3,4 u 5

9. Kak Ha3biBaercs coequnenue (6) u3 3axayu 8:
A) metundopmuar B) mpomanains C) aHruapua NpONMMOHOBON
(MEeTUIMETAaHOAaT) KHACJIOTHI



D) 4-metun-3- E) 3- F) 2-merun-3-
THJIPOKCUIICHTaHAMU L METHUII0YTaHOMIXJIOPH L THJIPOKCUOYTAaHHUTPUI
10. Kakue coenHeHHsI MOTYy4al0TCsl IPH 030HUPOBAHUM AJIKEHOB (M0CJIe PA3JI0KeHUs
BOI0M):

A) kapOOHOBBIE KHCIIOTHI B) xerociupTsl C) nByxaTOMHBIE CIIUPTHI

D) anbpneruapl 1 KETOHBI E) omHoaTOMHBIE CTTUPTHI

11. Ilon0epure Ha3BaHUE 1JIA COEIMHEHUS:

H;C A) B) &) D)
2.4- 4-6pom-5,6- 1,3-mumetun-2-  4,6-muMeTHI-5-
Br TUMETHIOPOMOCH30]T  AUMETUIOCH30I OpombeH301 OpomOeH301
CH,
12. Ykaxure 3amecturtenu I pona:
1) CH;0-; 2) F—; 3) NH,- 4) NO—; 5) Br—
A) 1,34 B) 1,2,3 C)1,2,5 D) 24,5 E)
1,2,3,5
13. Ykaxkure TpeTHYHbIE CIIUPTHI:
A) B) C) D)
H;C H;C C|3H3 HO—CH,
/CH—CHZ—CHZ—OH CH—(l)H—CH3 H3C—C|3—CH2—CH3 HaC—CH—CH,-CH
HsC HaC OH OH

14. Kakoe u3 npon3BoaHbIX (peHoJ1a sABJIsIeTCA HauboJ1ee ¢J1ad0i KUCJIOTO:
A) opmo-auTpodenon B) 2,4-nuauTpodenon C) napa-autpodenon
D) napa-6pomdenon E) napa-metoxcudenon

15. C kakuMu U3 coeJMHEHNH OyJeT pearupoBaTh (peHo.1:
1) HNOs3 2) NaOH (B Boze) 3) NaCl 4) Br, 5) CH3COCl
A) 1,235 B) 1,23 C) 1,34 D)24,5 E) co Bcemu, kpome 3

16. Ecaiu CH3;CH,Br npopearupyer ¢ Na, To o0pa3yercs:
A) CH2=CH2 B) allCTOH C) CH3CH2-CH2CH3 D) CH3CH20H E) CHZOH'CHZOH

17. C xakuMu 13 coeqMHEeHNI OyeT pearnpoBaTh YKCYCHBIH aJIbIeru:
1)sranon 2) NaHSO; 3) KCN 4) CH;COOH 5) NaCl
A)1,2,3 B) 1,34 C) 1,235 D) 2.,4,5 E) co Bcemu, kpome 3

18. Eciim ykcycHBIi ajbaeru npopearupyer ¢ OAHON MOJIEKYJION 3TaHOJ1a, TO 00pa3yeTcsi:
A) okcuautpun B) monyanerans C) anerans D) rem-muon  E) crnoxxsbii 3dup

(IMaHTUAPUH)

19. Ykaxkure CTPYKTYPY I/IIOKO3bI:

H———OH H——OH HOH,C———OH H——OH H———OH
H———OH H——OH HO——H HO——H H—7—OH
HO——H ’ H—f—OH H———OH HO———H HO——H
H———OH H———OH H—t—OH H——OH HO——H
A) CH,OH B) H C) H D) CH,OH E) CH20H

20. Cpeau nNoKa3aHHbIX COeIMHEHUI YKAKUTE AaMUHBI:



A B C) D) H3C_CH2_NH2

CH,-OH OH H,C o) o) R—C=N
\ v I
CH—N ﬁ—NHz F)
CHy / \ o E)

HsC 0

DamMuns, UHALIUATIBI rpymmna
JHara: « » 20 T. IToamuce

TabJIMIIa OTBETOB

1 12 13 14 |56 |7 |89 1011 12|13 |14 15|16 |17 |18 |19 |20

Pesynbpratel  5K3aMeHa  ONPEAENSIOTCS  OLIGHKAMH  «OTIUYHO»,  «XOPOILIO»,
«YJIOBJIETBOPUTEIHHOY, «HEYAOBIETBOPUTENHEHO». OTBET IO TECTOBOMY OUJIETY OLIEHHBAETCS 110
CIEAYIOUIEH IIKaJe:

16-20 nmpaBUIIbHBIX OTBETOB - OLICHKA «OTIUYHOY

12-15 mpaBUJIBHBIX OTBETOB - OLIEHKA «XOPOIIO»

8-11 npaBUIBHBIX OTBETOB - OLIEHKA «yIOBJIETBOPUTEIILHOY

0-7 npaBUJILHBIX OTBETOB - OLIEHKA «HEYIOBIECTBOPUTEIHHOY.

OueHo4HbIE MaTepHaibl IS MIPOBEICHUS NMPOMEKYTOYHOW aTTeCTalMy pa3MEIIeHb Ha
caiire TI'Y B pasmene «MHdpopmanus 00  oOpa3oBarenbHOl — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOANYECKOE O0ecTIeUeHne

a) DJIEKTPOHHBIA YUEOHBIA KypC MO JUCIUIUINHE B AJIEKTPOHHOM yHUBepcutere «iDOy -
https://Ims.tsu.ru/course/view.php?id=17535

0) OnieHOYHBIE MaTepHallbl TEKYLIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTecTaluu Io
JTUCIUIINHE.

B) [Inan ceMMHApPCKUX/TIPAKTUYECKUX 3aHATHHA MO AUCLUIUINHE.

r) Metoanveckne ykazaHus 1o MPOBEIECHUIO JTAOOPATOPHBIX padoT.

1) MeTonudeckue yka3zaHus M0 OpraHU3aIlHi CaMOCTOSATEIHbHONU PabOTHI CTYICHTOB.

12. Ilepevyennb y4eOHOI JuTEepaTyphbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— WBanoB B.I'. Oprannueckast xumus [yaeOHOE 1MocoOue s BYy30B IO CIECIHAIBHOCTH
032400 «buonorus»]. — M.: Axkagemus, 2008. — 336 c.

— KOposckas M.A., Kypkun A.B. OcHoBbI opranndeckoi xumuu. — M.: bunom, 2010. —
236 c.

0) JOTMONHUTEIbHAS TUTEpATYypa:

— beno6opomos B.JI., 3ypabsu C.O., JIysun A.Il., TiokaBkmHa H.A. Opranudeckas
xumusi. OcHOBHO# kypc. — M.: llpoda, 2003. — 478 c.

— Apremenko A.W. Opranndeckast xumus. — M.: Boicmias mkomna, 2003. — 343 c.

— Crenanenko B.H. Kypc opranmueckoit xumuu. B 3-x Tomax. — M.: Beicias mikona,
1976-1981. - 376 c.




— Opranuueckass XUMHUSL JUISL CTyJeHTOB Ouonormueckoro uHcturyra/[coct. C.C.
Kpasuosa, T.H. MatseeBa]. — Tomck: M3natensckuit oM ToMckoro yuusepcureta, 2015. — 43
c.

B) pecypchl cetu HTEpHET:
https://www.khanacademy.org/science/organic-chemistry - JIeKIuu IO OPraHUIECKON
XUMUH OHJIAMH (aHTJI.)
http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php - YMK «Opranuueckasi Xumus»
Jutst KOJTBI «HOHBIN XUMHK» U CTYJIEHTOB XUMUYECKIX U HEXUMUYECKUX CIIEIIUATBHOCTEN
Ty
http://orgchem.tsu.ru — oHIaHOBEIE Y4€0HO-METOIUYECKUE MATEPUAITHI TT0 KYpCY
«Opranuueckas XUMHs» U CTYIEHTOB XUMUYECKUX U HEXUMUYECKUX CIIEUANTbHOCTEMN
TTY;
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_1d=4037 — [1la6apos IO. C.
Opranunueckasi XuMust
http://sun.tsu.ru/limit/2016/000049461/000049461.djvu - JlTabopaTopHbIe pabOTHI B
opranudeckoMm npaxkTtukyme. Arponomos A. E., [ITabapos O. C.

13. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHH

a) JIMLIEH3UOHHOE U CBOOOIHO PacHpOCTpaHsIeMoe IpOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BriroyaeT NMpHIIOXKEHUS:
MS Oftfice 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);

— my0anyHO AOCTynHBIE oOnaunble TexHonoruu (Google Docs, Slnnexc auck u T.1L.).

0) nH(MOpPMAIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIEKTPOHHBIN KaTajor Hayuanoit OnoOIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHAas OoubmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansb — http://e.Janbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBarenpHas wiatdopma FOpaitt — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHH4YeCKOe o0ecnevyeHne

- IEKLIMOHHAs ayAUTOPHSI, OCHAILIEHHAS! MYJIbTUMEAUMHBIM 000pyI0BaHUEM IS
JIEMOHCTpAIMK IPE3CHTAIHH, ClIaiiIoB 1 KOMIBbIOTEpHON anuMaruu (ayauropus Ne 207 6-ro
yaeOHoro kopryca TT'Y). B aynuropuun numeeTcst ”HTEpaKTUBHAS J10CKa;

- maboparopuas ayautopust (Ne 322, 6-ro yuebHnoro kopmyca TI'Y)

- maboparopus opranudeckoro cuuaresa (Ne 323, 6-ro yue6Horo kopnyca TT'Y)

Bce naboparopuu ocHaIeHbI BHITSHKHBIMU MIKagaMu, CTEKITHHON U (happopoBoii
1ab0paTOPHOM MOCYI0M, H3MEPUTEITHHBIM HHCTPYMEHTOM (BEChI, TepMOMETpbI, pH-MeTpr1, Y -
cnekTpodoTomeTp U T.1.). Kpome Toro, B 1abopaTopHsix ©UMEeTCsl HarpeBaTeIbHOE
obopynoBaHue (JIEKTPOILTUTKH U TEPMOCTATHPYIOIIKe 1Kadbl), 000pyaoBaHUE IS
(GuUIbTpaIUK O] BAKYYMOM H POTOPHBIE HCTIAPUTEINH, BCTPSIXUBATEIH, MEIIATKNA C MATHUTHBIM
IIPUBOJIOM U Jpyroe o0opyaoBaHHeE.



15. Undopmanus o paspadoTunkax

KpasmoBa Csernana CtenaHoBHA, KaHJ. XUM. HayK, JOICHT, Kad). OPraHMueCKOl XUMUHU
TT'Y, noueHt.



