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ABSTRACT

Master’s degree in 04.04.01 Chemistry

Master’s Program “Physical and analytical chemistry”

Course title: Supramolecular chemistry

Variable part of Block, 7 credits

Instructor: Akimova T.I.

At the beginning of the course a student should be able to:

- the ability to use the acquired knowledge of the theoretical foundations of
the fundamental sections of chemistry in solving professional problems;
- the ability to apply basic natural science laws and laws of the development of
chemical science in analyzing the results obtained,;
- the ability to analyze and generalize the results of work in the field of chemistry
and chemical technology using modern achievements of science and technology,
advanced domestic and foreign experience
Learning outcomes:

- ability to abstract thinking, analysis, synthesis (GC-8);

- the ability to use and develop the theoretical foundations of traditional
and new sections of chemistry in solving professional problems (GPC-1);

- the ability to participate in scientific discussions and present the results
obtained in research in the form of reports and scientific publications (wall re-
ports, abstracts and articles in the periodical scientific press)(SPC-4).

Course description:

associates of molecules bound by non-covalent bonds; receptors capable of
binding cations, anions, neutral molecules; container chemistry; synthetic systems
simulating biological processes; supramolecular self-assembly; molecular devices
and molecular machines.

Main course literature:
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Form of final knowledge control: exam.



AHHOTanus K padoueii nporpammMe qucHUILIUHBI «CynpaMoJieKkyasipHast
XUMHSD)

Huctumnaa «CynpamoJieKyssipHas XUMUsD» pa3padoTaHa Uil CTYIEHTOB
HanpasieHus 04.04.01 - Xwumusa, marucrepckod mporpammbl «Duznueckas u
aHanuThueckas xumus». [Ipu pazpabotke padboyeil mporpaMmbl yueOHON IUCIIH-
IIMHBL ucnoyib3oBaH OOpazoBatenbHblil cTanAapt BO [IB®Y wnanpasnenuto
noarotoBku 04.04.01 — Xwumus, yTBepKAeHHBIN npuka3zom pekropa IBDY or
04.04.2016 Ne 12-13-592. u y4eOHBINA TUTaH IO aHHOW OOpa30BATEIHHOU TPO-
rpamme.

Bxoaut B 6a30Byto0 yacte yueOHoro miana: b1.5.2.3. TpynoemkocTs aucuu-
IJIMHBI 7 3a4€THBIX eAuHULbI (252 vaca). JlucuurmivHaa BKitodaeT 36 4acoB JieK-
1ui, 36 yacoB mpakTuieckux 3aHatuil u 108 yacoB camocToATEeILHOM pabOTHI, U3
KOTOpBIX 36 4acOB OTBOJUTCS Ha MOATOTOBKY K AK3aMeHy. Peanusyetcst Bo 2 ce-
MecTpe.

JMucuuminaa «CyrnpaMoieKyasipHas XUMUsD> OMUPAECTCS HA 3HAHUSA, YMEHUS
Y HaBBIKHA, YCBOCHHBIE NMPU HU3YUYECHUM TAKUX TUCLUUILIMH, Kak «OpraHuyeckas
xumus», «Heoprannueckass xumus», «Puzndeckass xuMus», «bnooprannueckas
xuMus», «CHHTE3 OPraHu4eCKUX COEAUHEHUI», «CTepeoXuMusi».

CynpamonekynsipHasi XUMHUsS — MoJIofas OBICTPOpPa3BUBAIONIASICS HayKa,
Bo3HUKIIAs B 70-x rogax 20 Beka. [IpenMer ee n3ydeHus — acCOUUATHI MOJIEKYIL,
CBSI3aHHBIX HEKOBAJICHTHBIMM CBSI3sIMU. M3y4aroTcsi penenTopbl, ClIOCOOHBIE CBSI-
3bIBaTh KAaTHOHBI, aHUOHBI, HEUTpAJIbHbIE MOJIEKYJbl. PaccMaTpuBaeTcsi KOHTEH-
HEpHasi XUMHUsI, UICKYCCTBEHHBIC CUCTEMbI, UMUTUPYIOIIUE OHOJOTHYECKUE TPO-
LIECChI, CYTIPaMOJIEKYyJISIpHas caMOoCcOOpKa, MOJIEKYJISIPHBIE YCTPOWCTBA U MOJIEKY-
JISIPHBIE MaITUHBI.

[TonyuenHble TP OCBOCHHUM JUCHUUIUIUHBI 3HAHUS HEOOXOIMMBI JJIsI pacIiv-
penust GyHIAMEHTAIbHOW MOJATOTOBKM MAarvCTpaHTa MO COBPEMEHHBIM HaIpaBs-
JICHUSIM XUMUHU.

Leab ocBOCHUS TMCUUIIIIMHBI

[enpto ocBOeHUsA IUCUHUILIMHBI «CynpamoJIeKyJsipHass XUMUS» SBISIETCS
npruoOpeTeHne 3HaHUN 0 HauboJiee aKTyaJbHBIX HAIMPaBJICHUSX UCCIEIOBAHUN B
COBPEMEHHOW TEOPETUYECKOM M IKCIEPUMEHTAIIBHOM XUMHH, O HOBBIX Bellle-
CTBAaX M UCKYCCTBEHHBIX CHCTEMaX, MO3BOJIIOUIUX UMUTUPOBATh MEXAHUYECKUE
1 OMOJIOTUYECKHUE MTPOIIECCHI.

3ajauM JUCUUIINHBI:
1. @opMHUpPOBaHUE U 3aKPEIUICHUE 3HAHWUN O 3aKOHOMEPHOCTSAX pa3BH-

THS XUMUYECKON HAyKW W TTOHUMaHHE OOBEKTUBHOM HEOOXOIUMOCTU BO3HUKHO-
BEHUS HOBBIX HAIIPABJICHU B HAYKE;

2. dopMupoBaHUe 3HAHUN O HAMOOJIEE aKTyaJbHBIX HAINPaBICHUSIX HC-
CJIEJOBAHUI B COBPEMEHHOM TEOPETUUECKOU U SKCTIEPUMEHTAIbHON XUMUU;

3. @OopMUPOBAHUE U 3aKPEIUIEHUE 3HAHUW O CHUHTE3€ M HCCIIEIOBAaHUU
BEILIECTB C HOBBIMU HEOOBIYHBIMU CBOMCTBAMH.



4. dopMHUpOBaHUE U 3aKpeIieHHEe 3HAHUM 00 MCKYCCTBEHHBIX CHCTe-
Max, NO3BOJIAIOIINX UMUTUPOBATh MEXAHUUYECKHE U ONOJIOTUYECKUE TIPOLIECCHI.

HNuTepakTuBHBIE (POPMBI COCTABISIOT 18 4YacoOB JIEKIMI W BKIIOYAIOT B
ceOst ISKIIMU BU3YAIIN3aIiH, TIPOOIEMHBIC JICKITUH, JIEKIIUN-0eCeIbI.

JI1st ycrenmHoro u3y4eHus: AMCHUIUIUHBL « CynpaMosIeKyIsipHas XUMUS) Y
oOyJaromuxcsi JODKHBI ObITh C(HOPMUPOBAHBI CIEAYIONINE MpPEIBAPUTEIbHBIC
KOMITCTCHITAH .

- CIOCOOHOCTH MCIOJB30BaTh MOJYUYCHHbIC 3HAHUSA TEOPETUYECKUX OCHOB
(GyHIaMEHTAIBHBIX Pa3/AeIOB XUMUU MPU PEIICHUHN MPOPECCHOHANBHBIX 3a/1a4;

- CIOCOOHOCTBIO MPUMEHATH OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHS XMUMHUYECKON HAYKH MpU aHaJIu3e MOJyuYEeHHBIX pe-
3yJIbTATOB;

- CHOCOOHOCTBIO aHAJIM3UPOBATh U 0000IIATH Pe3yIbTaThl pabOT B 00JaCTH
XUMHHM M XUMHYECKOM TEXHOJIOTUH C HCIIOJIb30BAaHHUEM COBPEMEHHBIX JOCTHXKE-
HUI HAYKU U TEXHUKU, IEPEJOBOTO OTEUECTBEHHOTO U 3apy0eHOro OmbITa

- BJajJicHHe 0a30BBIMU HaBBIKAMH HCIIOJIb30BAHUS COBPEMEHHBIX METOJ/IOB
UCCJICIOBAHUS U aHAJIM3a BEIIECTB U MATEPUAJIOB, a TAKXKE U3/ICTTUN U3 HUX;

- CIMOCOOHOCTH TOJIy4aTh U 00pabaThiBaTh pe3yIbTaThl HAYYHBIX IKCIEPU-
MEHTOB C MTOMOIIBIO COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOIOTHIA.

B pesynbpTare m3ydeHus AaHHON MUCHMILTUHBI y oOydaroumxcs GopMupy-
I0TCS CIIEMYIOIINE OOILIEKYIbTypHbIE U 00enpodecCHOHaIbHbIE KOMIETCHIINN
(2J1eMEHTBI KOMIIETCHITUH ).

Ko n popmy-
JIMPOBKA KOM- Jrtansl GOpMHPOBAHMA KOMIICTCHIIHMH
neTeHnu
® (OCHOBHBIE pa3/ielbl XUMUYECKUX HAYK, TUIIBI CBSI3€H U CXEMBI
MEXMOJIEKYJIPHBIX B3aMMOJEUCTBUN B 00JacTH Kilaccuye-
3Haer CKOM XMMHHU KOBAJIEHTHOH CBS3H.
® OCHOBHbIE 3aKOHBI Qriiocopuu, GOpMbI U METOABI HAYYHOTO
MO3HAHUS.
e llcnonb3oBaThb XMMUYECKUE 3HAHUS B COYETAHHUU C 3aKOHAMMU
¢wiocopun, GopMaMu U METOJaMHU HAYYHOTO TO3HAHMS IS
OBJIaJICHUS] OA3UCHBIMU MOJIOKEHUSMU U METOJI0JIOTUEN HOBOM
OK-8 Hayku — CynpaMoJIeKyJIsIpHON XUMUU
CIIOCOOHOCTB K | YMeeT | Ha ocHOBeE CrIOCOOHOCTH K aGCTPAKTHOMY MBIIUIEHHIO, AHAJIH-
abcTpakTHOMY 3y U CHHTE3Y OLCHMTH BO3MOXXHOCTH CYNpPa-MOJICKYISIPHBIX
MBIILIJIEHHIO, accOLMaTOB C HEKOBAJICHTHBIMU CBA3SIMHU B CO3JJaHUU HaHOMa-
aHaym3sy, TEPUAJIOB M MCKYCCTBEHHBIX CHUCTEM, UMUTHPYIOLIUX OHOJIO-
CHUHTE3Y TMYECKHE U MEXaHNYECKHUE NPOLIECCHI.

® CrocoOHOCTBIO UCHOJIBb30BAaHUS XMMUYECKUX 3HAHUH B coye-
TaHUM ¢ 3aKOHaMHu ¢unocopuu, popMaMu U METOJaMU Hayy-
HOI'0 IIO3HAaHUA JIA OBJIAACHUA 0a3UCHBIMU MOJOKEHUSIMHA U
MeTo0JI0THel HOBOM Hayku — CynpaMoJIeKyIsIpHOM XUMHUU.
CnocoOHOCTBIO K aOCTPAaKTHOMY MBIIIICHUIO, aHAJIN3y U CHH-
Te3y, TO3BOJIONIEH OIEHUTH BO3MOXKHOCTH CYIpPaMOJIEKY-
JSIPHBIX aCCOLIMATOB C HEKOBAJIECHTHBIMHU CBS3SIMH B CO3/IaHUM
HAaHOMATCPUAJIOB U H3YUCHUN HCKYCCTBCHHBLIX CUCTEM, MMH-

Bnaneer




TUPYIOIIUX OMOJIOTHYECKUE U MEXAaHUYECKUE TTPOIIECCHI.
e OcHOBHBIC pa3fenbl XUMHYECKHUX HAyK, M3ydaeMbIX B Oaka-
JaBpUaTE WIH CIICIIHAIUTETE.
OIK-1 3Haer _
- OcCHOBHBIE THIIBI CBI3€ll B XHUMHUYECKUX COEIUHEHHUAX
CIIOCOOHOCTh KJIACCUYECKOH XUMHH
HCIIOJIL30BaTh N
1 pasBHBATH ® VYMeeT HCIIOJIb30BaTh 3HAHHUSA KJIACCHYECKOM XUMHHU s II0-
HUMaHHUS IIPOLIECCOB, MPOTEKAIOIIUX B CYIPAMOJIEKYIISIPHON
TEOPETUYECKHU p - 1P = ynip yp
VYMmeer XUMHU.
€ OCHOBBI .
® O1eHUTh BO3MOXXHOCTH HMCIIOJB30BaHUS MOTYYEHHBIX 3HAHUN
TPaIUITIOHHBI N
B PO eCCUOHATBHOM JIeATETLHOCTH.
X U HOBBIX
paszuenoB ® CrocoOHOCTBIO TBOPUYECKU MBICIIUTh, UCTIONB3YS 3HAHUS KIlac-
XUMUH [IPU CHUYECKON XUMUU JJI IOHUMAaHHUSI MPOIECCOB, MPOTEKAIOIINX B
peleHuu CyNpPaMOJIEKYJSIPHOW XUMUHU.
npodeccuonan | Bimageer o cnocoOHOCTHIO HCIIONB30BaTh M Pa3BUBATh TEOPETUUECKHUE
BbHBIX 33124 OCHOBBI TPAJUIMOHHBIX W HOBBIX pPa3/leliOB HOBOM HAyKH —
CYNpaMOJIEKYJISIPHOMI XAMHAHU - pu peIIeHIN
pohecCuoHANBHBIX 3aa4
I1K-4 ® [1yOOKO MOHMMAET CMBICII CBOETO MCCIICIOBAHUS, €r0 Teope-
CIIOCOOHOCTD TUYECKYIO U NMPAKTHYECKYIO 3HAYUMOCTb.
y4acTBOBaTh B 3HaeT MeTonoN0ruI0  COCTaBICHHUST HAy4HBIX OTYETOB, JOKJIAIO0B,
Hay4YHBIX Mpe3eHTAlMi, cTaTel 1Mo pe3ylbTaTaM COOCTBEHHBIX UCCIIE0-
AUCKYCCHAX U BaHUM.
OpeACTaBJIATD e liMeeT onbIT BBICTYIUIEHUS [IEpE]] Ay IUTOPUEH
MOJTyYCHHBIC B
e [IpodeccroHanbHO rPpaMOTHO, YETKO W TOCIEIOBATEIBHO W3-
HUCCIIENOBAHUS .
Jarath pe3ysbTaThl CBOUX HCCIIEIOBAaHUI B OTUYETE U HAYYHBIX
X PE3YILTaTH nyonuKanusx (Iokiane, pedepare, CTaTbe)
B BUJIE Ymeer y » peaepare, N
OTUCTOB I CBOOOIIHO JepKaThCs Mepel ayauTOpHUeil, YeTKO U IMOCIe0-
HAYSHEIX BaTEJIbHO H3JIaraTh Pe3yibTaThbl CBOMX HCCIEIOBAaHUM, apry-
. MEHTHUPOBAHHO OTBEYATh HA BOMPOCHI, BECTH JAUCKYCCHIO.
myOIuKaIui
CTEHJIOBEIC
( A ® CrnocoOHOCTHIO TPO(ECCHOHATFHO TPAMOTHO, YETKO M TOCIie-
OKJ1aJIbl o
A ABL, JIOBaTEIbHO M3J1arath pe3yibTaThl CBOMX MCCIEIOBAHUM B OT-
edepaThl U
pedep yeTe, N0KIaje, pedepare, cratse.
CTaThbU B Bnaneer 5
HEDHOINIECKO CnocoOHOCTBIO BBICTYIIATh TEpe]] AyAUTOPHEH, YMEIO BECTH
. pa A o JMCKYCCHIO, apI'YMEHTHPOBAHHO OTCTauBaTh CBOKO TOUKY 3pe-
1 Hay4HOH
v HUS, ONTUPASICh HA TEOPETUUECKUE U JIUTEPATYPHBIC 3HAHHUS.
nevaTu)
Jnst gopMupoBaHUS  BBINICYKAa3aHHBIX  KOMIIETEHIIMA B  paMKax

JAUCHUITIINHBI «CynpaMoneKmepHaﬂ XUMUA) NPUMCHAIOTCA CIICAYIOINNEC MCTO/AbL
aKTUBHOT0/ HHTCPAKTUBHOTO O6y‘ICHI/ISIZ JICKIHMM BH3YyaJIU3alliu, HpO6J’ICMHBI€

JIEKIIAH, JEKIIMU-OeCebl.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKON

YACTHU KYPCA

«Cynpamoaexkyasipaas xuMusp» (36 yacos)
Paznen |. Ilpenmer cynpamoJiekyasipHoii xumun. Penentopsl, cBs3bI-

Baloiue Katuoubl (16 u).




Tema 1. OcHOBHBIC MOHATHS B CYNPAMOJICKYJIAPHOH XHMHUM, CBSA3b €
KJaccuueckoit xumueii (4 41). [lpeamer cynpamosekyaspHoi Xumur. OCHOBHBIC
NOHATHS B CYNPAMOJIEKYJIIpHOW XxuMHH. CxeMa mepexoaa OT MOJEKYISIPHON K
cynpamoJieKyJsipHo xumuu. KomrieMeHTapHOCTh M npenoprannszanusa. Kiac-
cuuKalus CynpaMoJIeKyJSIPHBIX CHUCTEM XO3SHH-TocTh. [Ipupoma cympamore-
KYJISIPHBIX B3aUMO/JICHCTBUM.

Tema 2. PenenTopsbl, cBsi3bIBalOmne KaTHOHBI (4 Yaca).

Kpayn-a3¢upsl. OcCOOeHHOCTH CHHTE3a: TEMIUIATHBIN CHUHTE3, TEMIUIATUPY-
IOIME KaTUOHBI, METOJ BBICOKOTO pa3baBienus. CBoiicTBa. PacTBOpuMOCTH B
MOJIAPHBIX U HEMOJSPHBIX pacTBopuTessix. Mcnonp3oBanue B Mexda3zHoMm Karta-
nuze. pdekT «obHaxxeHHoro» noHa. S, N- I'erepokpayH-3(pupbl, METOIbI CHHTE-
3a. [logannapl, KpunTanapl, chepaH/ibl: METOIbI CHHTE3a, CPABHUTEIbHAS CIIOCO0-
HOCTh K KOMIUIEKCOOOpa30oBaHni0. MaKkTophl, BIUSIOMIKE HA KOMIUIEKCOOOpa3o-
BAHHUE: CTPOCHHME, pa3Mep LHUKIA, 3aps/ MOHA, MOJSPHOCTh Cpenabl. TepmoanHa-
MUYECKHH 3(PPEKT.

Tema 3. Buabl MoJiekyasipHoro pacmno3HaBanusi (4 w4aca).. cdepuue-
CKO€, TETPAdIPUYECKOE, INHENHOE, IEHTPAIbHOE, JaTEPAIbHOE, XUpaJIbHOE. Tet-
pasapuueckuii peuentop - «®DyTOOBHBIA MAu», cBasbiBaHue katuoHa(NH,'),
annona (Cl), melitpanbnoit mosekyisl (H,0).

Tema 4. Ankanuasl u daekrpuabl. Kanukcapensl. Pesopuunopens (4
yaca). [lomydyenue, ctpoeHune, CBOMCTBA AIKAIUAOB U JJIEKTPUIOB, CBEPXIIPOBO-
auMocTh. KanukcapeHsl: moy4eHue, HOMEHKIIaTypa, KoHpopmanuu. OcoOeHHo-
CTH CBS3BIBaHUS KaTUOHOB. MoJekynbl «mmpuiiby. TyHHenbHBIH dddekt. Ce-
JEKTUBHOCTh K KaTHOHY Lie3us. KOMIUIEKChI KaauKCapeHOB ¢ HEUTPAJIbHBIMU MO-
Jexynamu. PezopurHapensl, noinyueHue, KoHpopMaluu, CpoJICTBO K KAaTHOHAM U
HelTpanbHbIM MoJsiekyiaMm. Cuaepodopsl, NpupoaHble U cuHTeTnueckue. Kon-
cTaHTHI cBsi3bIBanms Fe™ |

Pa3nen 2. Peunenropsl, cBs3bIBaIue AaHUOHbI. CBs3bIBaHHE

HelTpaNILHBIX MoJieKyJ. Dyiuiepensl. Jdenapumepsl (12 4)

Tema 1. Penenropsl, cCBsI3bIBalOlne aHHOHBI (4 yaca).

OcoOeHHOCTH CBSI3bIBAHUSI AaHMOHOB. BiusiHue pasmepa aHHWOHA, IUIOTHO-
CTH 3aps]a, KOMILUIEMEHTApHOCTH, BEJIMUMHBI 3apsja peLentopa u cyocrpara Ha
IIPOYHOCTh KOMILIEKCA. PenenTopsl, CBA3bIBAIONINE AHUOHBI: KaTallMHAH/IbI, a3a-
KOpaHbl, KPUNITAHIbl, THOPUJIHbIE KaTuKcapeHbl. CeNeKTUBHOCTD CBSI3bIBAHMUS.
Huknodansl, K00ANbT- U PTYThCOJAEPHKAIINE METALIOPTraHUYECKUE PEIECHTOPHI.
Helitpansnsie perientopsl. LBuTTep-uonsl. «I ' uapuanas ryoka». AHTUKpayHBbI.

Tema 2. CBsi3biBaHHe HelTpadbHBIX MoJiekyJ. Knarpanabl u kaBu-
Tauabl (4 vaca). ['mapat MeTaHa, pacnpocTpaHeHHe, YyCTOWYMBOCTh. CTpoeHHe,
MOJIEKYJISIpHasl CTPYKTypa, Tl cBsizeid. [IpoOiemsl, cBI3aHHbBIE ¢ 3amacaMu U UC-



MOJIb30BaHNEM TujpaTa MeTaHa. LleonuTsl, cTpoeHne, CBOMCTBA: HOHOOOMEHHEIE,
MOJIEKYJISIPHO-CUTOBOM 3(dekT, ancopOuuonHble. Mcnonb30BaHue B KadyecTBe
KaTanu3aTopoB B Hedrexumun. Kiarparbl MOYEBUMHBI U THOMOYEBHHBI. Vcmonb-
30BaHUE B KaYECTBE CEJIEKTUBHBIX PEAreHTOB IpH JenapapUHU3aluu HEPTIHBIX
dpakimii.

Kasurannsl. MosieKkyiibl ¢ BHyTpEHHEN KpUBU3HOU. LIMKIOXEKCTPUHBL: O-
Jy4eHue, cBoMCTBa. [I[pruunHbI MPOKOTO MCNOIb30BaHuA. MONEKyIIpHBIE ETN
Y MOJIEKYJISIDHBIE MMUHLIETHI, CBS3bIBAHUE OMOJIOTMYECKH 3HAUMMBIX MoJieKyJ. Ka-
JIMKCapeHbl, pe30pLMHApEHbl W TpuuukioTpuseparpuwieHsl (CTV) B kauecTBe
penentopoB. llukinodansl, HomeHKIaTypa. Kpunrogansl - MONEKyJbI-KIETKH,
CHUHTE3 Ha OCHOBE KaJIMKCapeHoB, pe3opuuHapeHoB, CTV. Kapuepannap! u noiny-
Kapuepanasl. Kapuepus - HOBbIM BUJ OPUEHTALIMOHHOW M3oMepuu. Mcnonp3oBa-
HHE KapLUEpPaHIOB M IOJYKapLEPaHAOB B KAa4ECTBE PEAKTOPOB IS MOJy4YECHUS
HEYCTOMYMBBIX MOJIEKYJI - HUKIJIOOyTaaueHa, OCH3uHa.

Tema 3. Cynpamosekyasipas xumus ¢ysiepeHoB. lenapumeps! (4 ga-
ca). OTKpbITHE (PYJUIEPEHOB — OJIHO U3 3HAUYUTEIBHBIX OTKPHITHH B XuMuu XX
Beka. DyisiepeHbl - HOBBIM aUIOTPONHBINA BUJ yriaepoaa. CrnocoObl MOIydeHHUs.
Boigenenue u ounctka. CpoiictBa. KomIuiekcsl (yisiepeHOB ¢ MeTajiamM -
SHIO3APAIIBHBIE U 3K303panbHble. PyIepeHbIB KauecTBe penentopoB. Dyuie-
peHbI B KayecTBe cyOcTpaToB. ['eTepodyiiepensl (JerupoBaHHble QyIIEPEHbI).

Jennpumepsl 1 ux tunsl. CTparernn cUHTE3a AEHAPUMEPOB. /MBEpreHT-
HBII cr1oco0 -«OoT 1eHTpa K nepudepun». [Ipumep cuHTe3a AEHIPUMEPOB HA OC-
HOBE OSTWIEHIMAMUHA M aKpujoHUTpwia. KoHBepreHTHbI cnocod CcHHTE3a
JIEHIPUMEPOB - «OT nepudepun k HeHTpy». Puznueckue CBOMICTBa JeHApPUME-
poB. BinsiHue npupoabl GyHKIIMOHAIBHBIX TPYII Ha MOBEPXHOCTH ACHIpUMEpa
Ha ero cBoicTBa. IIpakTuyeckoe UCHOIB30BAHUE IEHAPUMEPOB (XMMHUOTEpAIus
paka u Ipyrux 3a00JIeBaHUN).

Pazgea 3. Temmiaarel U camocOopka. MoJiekyJIipHbIEe YCTPOHCTBA M
MammHbl (8 yaca).

Tema 1. Katenanbl u porakcanbl. CynpamosexkyjasipHasi ¢pOTOXuMusl.
MouJiekyJsipHble ycTpoicTBAa. (4 )

CrarucTrueckuil MoAXo ] K CUHTE3y KaTEHAaHOB M poTakcaHoB. IlceBnopo-
TakcaHbl. Potakcansl. Cxema cuHTe3a. [IpyHIMn BCioMOoraTebHOW CBA3U B CUH-
T€3e KaTeHaHOB( TEMIUIATHBIM CTepUYECKUN Oapbep, KOOPAUHAIMS C KAaTHOHOM
MeTaia). MoJekyssipHble MalllMHbI HA OCHOBE KATEHAHOB U POTAKCaHOB.

MonekynspHas W cynpaMmojeKkyisipHas camocoopka. CamoopraHuzaiusl.
Mertannnueckue aHcamOJIu.

OcHoBbl hoToxumun. POTO- U IMEKTPOXUMHUUECKHE YCTPONCTBA HA OCHOBE
ounupuauna. Ycrpoiicta s npeodpazoBanus cBeta. DOTOXUMUYECKUE CEHCO-



pbl. DOTOXUMUYECKHUE CYNIPAMOJIEKYJIIPHBIE YCTPOUCTBA C HAIIPABICHHBIM IIE€pe-
HOCOM JJIEKTpOHa W 3Hepruu. ComnpspkEHHBIE IPOLECCHI MEPEHOCAa SHEPrUM U
AJIEKTPOHA.

Tema 2. MoJieKkyasipHble MaIIHHBI (4 yaca).

Konnenius ycrpoiictBa MoJeKyIapHbIX MamuH. Cxema paOOThl MOJEKY-
JIApHBIX MamuH. [Ipumep MonekynsspHOU «uecTepEHKW». «MoJeKyIapHbIE MY-
ckynbl». [lpumep Mammubl, paboTaromiell NpU MPOTEKAHUU OKUCIUTEIbHO-
BOCCTAHOBUTEIBHOIO mpouecca. MammHa, paboTa KOTOpPOl OCHOBaHA Ha MpOTe-
KaHuU (OTOPEAKIIUU MPaHC-YUC-U30MEPU3ALIUU.

Hanopsurarens. CTpyKTypsl MOJEKYJISIPHBIX MAllMH Ha OCHOBE IIPOM3-
BOJIHBIX TPUIITULIEHA U PyiuiepeHa. MoJieKysipHas MallliHa ¢ MOTOPOM.

Il. CTPYKTYPA U COJAEP)KAHUE MMPAKTUYECKOM YA-
CTU KYPCA

IpakTHyeckue 3anaTus (36 yacos)

IIpakTuyeckoe 3ansaTue Ne 1. OcHOBHbIC NMOHATHSI B CyNPaMOJIeKy-
JsipHoii xumuu (4 gaca).

1. IIpenmer cympamMonekyJisipHOM Xumuu. Pa3zButue mnpencraBieHUM.
CBsI3b KJIACCUYECKON XMMHH BAJICHTHBIX CBSI3€U C CyNMpaxXUMHUEN — XUMUEH MEX-
MOJIEKYJISIPHBIX CBSI3€M, M3y4Yalolleil acCOUAaIMIo IBYX U 00Jiee XUMHYECKUX Ya-
ctull. [IoHATHS U SA3BIK CYNIPaMOJIEKYJISIPHOM XUMHH: PELEenTop (XO34UH) U CyO-
ctpar (roctb). Cxema XK-M. Jlena nepexosa OT MOJIEKYISIPHOU K CYNpPaMOJIEKy-
JIIPHON XUMUH.

2. [IpuHuunel oOpa3oBaHUA CYNEpMOJIEKYJbl. KOMIIJIEMEHTapHOCTb.
[Tpenoprann3zanus. TepMuHbI, ONKUCHIBAIOIINE B3AUMOOTHOLIEHUSI MEXAY XO35U-
HOM M TOCTEM: Kalicyjia, THE3[10, HACeCT, MOBEPXHOCTHBIC B3aWMOJICUCTBUS,
COH/IBUY, YKYTBIBAaHUE TOCTS XO3IMHOM. TepmonuHamuueckue dddextor. Kac-
cuduKaIus CynpaMoJIeKyJIIPHbIX COSAMHEHUIN XO3IMH-TOCTh: KaBUTAHJIbI M KJa-
TpaH/IbI.

3. [Ipupoma cynpamMoONEeKyJIsIpHBIX B3aUMOJCWUCTBUI:  BOJOPOAHAA
CBA3b, DJIEKTPOCTATUYECKUE B3aUMOAECHCTBUA, TUAPO(OOHBIE CHIIbI, CTPYKTYpPbI
«0e3 CBA3MY.

IpakTuueckoe 3ansaTue Ne 2. PenenTopsl, CB3bIBaIOIIAE KATHOHBI (4
qaca).

1. CrocoObl CHHTE3a PEIENTOPOB, CBS3BIBAIOIINX KAaTHOHBL. KpayH-
a¢upsl. Cunte3 nepBoro kpayH-a¢upa Ilenepconom. CrocoObl moayueHus Kpa-
YH-3(DUPOB B3aMMOJEHCTBUEM AUTAJOT€HUJATIKAHOB C AuojgaMu. OcoOEHHOCTH



CUHTE3a: TEMIUIATHBI CHUHTE3, TEMIUIATUPYIONIUE KATHOHBI; METOJ BBICOKOIO
pazo6asienus. S, N- ['erepokpayH-3¢upbl, METOJIBI CHHTE3a, TOPAH/IBI.

2. [Tomgannpl, gapuat-3upel, KpUNTaHAbI, cPepaH/bl: METO/IbI CUHTE3A,
CpaBHUTEIbHAs CIIOCOOHOCTh K KOMIUIEKCOOOpazoBanuio. MDakTopkl, BIUSIONIINE
Ha KOMIUIEKCOOOpAa30BaHUE: CTPOEHUE, pa3Mep LHMKIIA, 3apsii MOHA, MOJSPHOCTb
cpensl. TepMoanHaMuyeckuit 3P exT.

3. Homenkmarypa peneniropos, TpuBuaibHas u MIOTTAK.

IIpakTuyeckoe 3ansaTue Ne 3. CBoiicTBa penenTopos, CBA3bIBAKIIMX
KaTHOHBI (4 yaca).

1. CaoiicTBa KpayH-3¢upoB. PacTBOPUMOCTh B MOJSPHBIX U HEMOJISIP-
HBIX pacTBopuTessix. Mcnonp3oBanrue B Mexk(azHOM KaTalau3e: Peakiysl BOJIHBIX
pPacTBOPOB COJIe Kayusd ¢ OCH3WIXJIOpPHAOM B areToHutpuiie. JpdexT «obHa-
KEHHOT'O» MOHA: OKUCIIEHNE OpraHndeckux cyoctpatos aeiicteuem KMnO,.

2. CelleKTUBHOCTh KAaTHOHHOT'O KOMILIEKCOOOpa3oBaHus. TepMoauHa-
Muueckrue d(P¢exThl. BeTUYuHbl TUMUYHBIX KOHCTAHT CBS3bIBaHUs. DaKTOPHI,
BJIUSIIOIINE HA KOMIUIEKCOOOpa3oBaHue (COOTBETCTBUE MEXKIYy pa3MepaMu KaTHO-
Ha U TMOJOCTHIO XO35IMHA, YKCIIO JOHOPHBIX aTOMOB, 3apsii KaTHOHA W Jp.) Ha
npuUMepe KpayH-, FeTepOKpayH-3(UpPOB, MOJAHOB, JJapuaT-3(UpPOB, KPUNITAHIOB,
chepanno. [11aTo ceIeKTUBHOCTH.

IIpakTuueckoe 3ansatue Ne 4. Buabl MOJIEKYJISIPHOIO Pacno3HABAHUSA
(4 uaca).

1. Bunsl MonekynspHoro pacno3HaBanus. Cdepuueckoe pacro3HaBa-
HUE.

CenexkTUBHOCTh 00pa30BaHMsI KOMILIEKCOB C OPraHUYECKMMH KaTHOHAMH.
Pacnio3HaBanue MOHOB aMMOHHMSI M POJICTBEHHBIX COCIMHEHUN JlapuaT-d3pupami,
KOpaHJIaMH.

2. CBsi3pIBaHHE KaTHOHOB aMMOHHUSI TPEXMEPHBIMHU X03s€BaMu. TeTpa-
SApUYECKOE pacro3HaBaHue. TeTpasapuieckuil perentop - «OyTOOJbHBIA MY,
cessbiBanue katona(NH,"), anmona (Cl"), meiitpansnoit Mmonekynsl (H,0).

3. JluTOomHbBIE pPerenTophl- PEHENTOPhl, 00IaIatoIIke IBYMS IIEHTPaMU
CBsI3bIBaHMS TrocTeil. JIuHeliHoe pacno3HaBaHue. /luduibHBIE pEelenTOpbl, COB-
Menfaronme a8e uiu 6osee PyHKIMU pacno3HaBanus rocts. [Ipumep komrek-
cooOpa3oBaHus.

4, XupanbHOE paclio3HaBaHKE, pa3/elIeHUE palleMaToB.

IIpakTuueckoe 3ansitue Ne 5. Penenrtopsl, CBA3bIBAIOIIAE KATHOHBI.
Aaxamnabl 1 3JekTpuabl. Kaaukcapensl. PezopunHopenn! (4 yaca).

1. [Tomy4yeHue, cTpoeHUE, CBOKMCTBA AJIKATUIAOB U DJIEKTPUIOB, CBEPX-
npoBoaumMocTb. Homenknarypa.



2. KanukcapeHsl: moy4eHue, HOMEHKJIaTypa, KoHpopmaruu. Crocol-
HOCTb K JKECTKOMY M MSTKOMY CBSI3bIBaHMIO. OCOOEHHOCTU CBS3BIBAHUSI KaTHO-
HOB. TyHHenbHBIN 3QdekT. CeTeKTUBHOCTh K KaTUOHY 11e3us. KaTnoHHbIi 0OMeH
B Ouc(kanmukcapeH)kpayHax. «[lepexauka» KaTHOHa MeTajlla «MOJIEKYJISIPHBIM
mnpuieM». Monekynbl «mpuib». OT KaTUKCAPEHOB K MOJIEKYIaM-KIIETKaM.

3. KoMIuiekcsl KaIMKCapeHOB ¢ HEUTPAIbHBIMUA MOJIEKYJIAMH.

4. Pe3opuunHapensl, nmoinyyeHue, KOHPOpMalny, CpaBHEHUE C KaJUKCa-
peHamu. CpoJICcTBO K KaTHOHaM M HEWUTpalbHbIM Moisekyiam. Cumepodopsl,
IPUPOJIHBIE U cHHTeTHYecKne. KoHCTaHTh! cBs3biBanms Fe™ .

IIpakTnueckoe 3ansaTue Ne 6. Penenropsbl, CBSI3bIBAIONIHE AHNOHBI.

(4 gaca).

1. OcoOeHHOCTH CBSI3bIBaHMSI AHUOHOB. BiusiHMe pa3Mmepa aHUOHA,
IJIOTHOCTH 3apsJa, KOMIUIEMEHTApPHOCTH, BEJIMYMHBI 3apsiia peuentopa u cyo-
CTpaTa Ha MPOYHOCTh KOMIUIEKCA. PerenTopsl, CBA3bIBAIOIINE AHUOHBI.

2. CBs3bIBaHME aHHMOHOB KaTalMHAHAAMU. TeTpa’sapuuecKuid peuenTop
— «DyTOOJIBHBIN MsSIU», CBSA3bIBAHHE TajOTeHUAAaHUOHOB. KpuIiTanpl, ceneKkTuB-
HOCTb CBSI3bIBAHUSI aHUOHOB.

3. A3zakopanibl, THOpUAHBIE KanuKcapeHsl.. [{ukiodanbl, KobaIbT- U
PTYTbCOAEPKALIME METATNIOPTaHUYECKHE PELEITOPHI.

4. Helitpansnsie penentopsl. «I 'uapuanas ryoka». AHTUKpPAyHBI.

IpakTnyeckoe 3ansaTue Ne 7. CBA3bIBaHNEe HEHTPAJIBHBIX MOJIeKYJa (4
qaca). .

1. Knarpatel. 'mapar merana, pacnpocTpaHeHUE, YCTOMYHUBOCTh, d(-
dext camokoHcepBanuu. CTpoeHre, MOJIEKYJIIpHast CTpykTypa. [Ipo6iemsl, cBs-
3aHHBIE C 3allacaMy U UCIOJIb30BaHUEM TUpaTa METaHa.

2. Leonutel. CTpO€HHE: COATUTOBBIE TUEHKH, F3JIEMEHTAPHBIE STYEHKU
neonuta. CunTe3 1eoauToB. CBONCTBA: MOHOOOMEHHBIE, MOJEKYJISIPHOCUTOBOM
addekT, agcopburonnsie. Mcnonb3oBaHne B KaueCTBE KaTalu3aTOpoB B HedTe-
XUMHUHU.

3. Kunarpatsl MmoueBHHBI 1 THOMOYEBUHBI. CTpoeHue. Mcnonb3oBanue B
KaueCTBE CEJICKTUBHBIX PEareHTOB MpH JAenapaduHu3aui HePTIHBIX QPaKIIHiA.

4, [{UKI0IEKCTPUHBL: TOJIydeHue, cBoMcTBa. CTPYKTypa U KOHCTAHTHI
KOMILJIEKCOOOpa30BaHusl ¢ MPOU3BOAHBIMA HUTpodeHona. [IpuunHbl MIMpoKoro
UCIIOJIb30BAHUSI.

5. CBsi3bIBaHHE HEUTPAIBHBIX MOJIEKYJl KaBUTaHIAaMU. MoJeKyJsapHbIe
eI U MOJICKYJIIPHBIE NMUHIIETHI, CBSI3bIBAHUE OMOJIOTUYECKH 3HAUYUMBIX MOJIE-
kyn. KanmkcapeHnsl, pe3opiuHapensl U Tpuuukinorpuseparpuiiensl (CTV) B ka-
YECTBE PEIENTOPOB, CBA3BIBAIOIINX HEUTpaIbHbIE MOJIEKYJIbI. JluHaMuKa oOMeHa
rOCTEH B KaBUTATaXx.



6. Huxmnodansl, HOMeHkinarypa. Kpuntodanbl - MOJNEKYJIbI-KIETKH,
CUHTE3 Ha OCHOBE KaJHMKCcapeHOB, pe3opuuHaperoB, CTV. Kapuepanasl u nomny-
kapuepanabl. Cpepuueckoe 3aToueHue rocts. Kapiepus - HOBbIM BUI OpHEHTa-
UMOHHOM M3oMepuu. Mcrnonp30BaHuEe KaplepaHA0B U MOJIYKapLEpaHI0B B Kade-
CTBE PEAKTOPOB JUJIsI MOJTYYCHHs] HECTaOMJIBHBIX MOJIEKYJ - IIMKJIOOyTaJueHa,
OeH3uHa.

IpakTnueckoe 3ansaTue Ne 8. Cympamoaexyasipas xumus ¢yJsuiepe-
HOB. Jlenapumepsl (4 yaca).

1. OtkpbiTHEe (DYIIEpEHOB — OJIHO U3 3HAYUTENIbHBIX OTKPBITUNA B XH-
mun XX Beka. DyiepeHsl - HOBBIA aNIOTPOIHBIN BUA yriepoaa. CrocoObl mo-
nydyeHus. Beinenenne u ounctka. Crpoenue. dusnyueckue cBoucTBa. XUMHYE-
CKHE peakimu PyUIepEHOB KaK IEKTPOHOAU(PHUITUTHBIX MTOJIUOIC(PUHOB.
B3aumoneiictBrue (yiepeHoB ¢ MeTaiaMu. DHAO03IpajibHble (yJIepEeHbl, MO-
Jy4EHUEe, CTPOCHHE, CBOMCTBA. DK303[palibHble (yJIEpEHBI, CTPOEHHUE, CBOU-
ctBa. OyiepeHsl Kak x034eBa. QyIIepeHbl KaK TOCTH.

2. Henppumepsl. CTpareru CHUHTE3a ACHIPUMEPOB. J(MBEpreHTHBIM
crocod - «OT LEeHTpa K nepudepun». [Ipumep cuHTe3a AEHIAPUMEPOB Ha OCHOBE
STUJICHANAMHUHA U akpuioHUTpuia. KoHBepreHTHBIN criocod cuHTe3a JeHApUMe-
POB - «OT nepudepuu K UeHTpY». PU3nyecKre CBOMCTBA IEHIPUMEPOB.

3.  Bmmsaue npupoasl GyHKIIMOHATBHBIX TPYII HAa TTOBEPXHOCTH JCH/I-
puMepa Ha ero cBoictBa. [IpakTuueckoe UCIOIb30BAaHUE JACHIPUMEPOB (XUMUO-
Tepanusl paka u APYyrux 3a00JeBaHUM; CO3JaHUE METANIOKOMIUIEKCHBIX KaTalu-
3aTOPOB HOBOI'O THUIIA).

IpakTnueckoe 3ansitue Ne 9. Karenanol u porakcansl. TemMmiaTel u
caMmocoopka. MoJiekyJIsIpHbIe YCTPOICTBA U MOJIEKYJ IsIpHbIEe MAaIMHBI (4 ya-
ca).

1. Cratuctuyeckuii MoOAXOJ K CHHTE3y KATEHAHOB M POTAKCAHOB.
IlceBnoporakcansl. Porakcansl. Cxema cunTe3a. KateHanwl, ¢opmMupyemsbie ¢
MIOMOILBIO TT-TT-CTIKUHTOBBIX B3aUMOAECHCTBUM. [[puHIIMIT BCIIOMOraTebHOM CBsI-
31 B CUHTE€3€ KaT€HaHOB( TEMIUIATHBIA CTEpUYECKUIl Oapbep, KOOpAUHALMS C Ka-
THOHOM MeETaJlja).

2. MonekynspHas U cynpamojeKkysipHas camocOopka. Camoopranusa-
us. TepmuHoiorus. Metanueckue ancaMOid. ['UraHTckrue caMocoOuparomu-
€csl KarcyJibl

3. KoHuenuus yctpoiicTBa MOJEKYISIpHbIX MamuH. Cxema paboThl MO-
JEKYJISIPHOTO YCTPOMCTBA M MOJEKYJIAPHON MallliHbl. MONEKYJISpHbIE MAIlIMHBI
Ha OCHOBE KaTE€HAHOB M POTAKCaHOB. IIprmep MONEKYJIAPHOTIO «YETHOKA», «Ille-
cTepEéHKM». MammHbl, padoTa KOTOPHIX AaKTUBUPYETCS CBETOM M H3MEHEHHEM



KHCIIOTHOCTH cpeabl. [IpuMep paGoThl MOJEKYISAPHON MAIIUHBI IPH U3MEHEHUH
CTEIIEHU OKUCIICHUS MeTaia. «MOJEKYJISpHBIE MYCKYJIbD.

4. [Ipumep MmammHbl, paboTaromied Mpu NPOTEKAaHUH OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHOTO Mpolnecca. MamHa, paboTa KOTOpOH OCHOBaHa Ha IpOTe-
KaHUU (HOTOPEAKIUN MpaHC-yuc-u30Mepu3alnu. MammHsl, paboTa KOTOPBIX aK-
TuBUpyeTcs cBeToM. Hanoasurarens. CTpyKTypbl MOJIEKYJIIPHBIX MAllIUH Ha OC-
HOBE IPOW3BOJIHBIX TPUNTULEHA U PyJuiepeHa. MonekylsgpHas MalluHa ¢ MOTO-
poM.

I11. YYEBHO-METOAWYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHON PABOTHI YUAIOIIIUXCSI

Y4ebHO-MeTOIMUeCcKoe O00eCIeueHne CaMOCTOSTEILHOM PaboOThl 00ydJaro-
muxcst mo auctuiunHe «CympaMosIeKyIsipHas XUMHAs TpeacTaBieHo B [Ipwio-
KEHUU | 1 BKIIIOYAET B ceOs:

MIaH-TpaUK BBIMOJHEHUS CAMOCTOSTEIBHONH pPa0OThI MO JWCIHIUINHE, B
TOM YHCIIe TPUMEPHBIE HOPMBI BPEMEHU Ha BBIMOJHEHUE 10 KXKIOMY 3aaHHUIO;

XapaKTEPUCTHKA 3aJlaHUN JUIsI CaMOCTOSITEILHOM pabOThl 0OyYarouuxcs U
METOIMYECKHE PEKOMEH IAlUU 10 X BBITIOJIHEHUIO;

TpeOOBaHMS K MPEACTABICHUIO U OPOPMIICHUIO PE3yJIbTATOB CAMOCTOSTEIIb-
HOU pabOThI;

KPUTEPHUU OIICHKH BBITIOJHEHUS CAMOCTOSITEIIBHON PabOTHI.

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Ne KonTponupyemsbie Konp! 1 Tamnsr hopmupoBaHus OrneHoYHBIE CpPEICTBA
/11 pasaciinl / TeMBI KOMHeTeHHI/Iﬁ TCKYH.II/Iﬁ IIPOMEXKY
JACIUTUTUHBI KOHTPOJIb TOYHas
ar-
TecTalus
1 | Pasgen|. . 3Haer ocHoBHble | [IpoBepka
[Mpeamer cympamolte- paszzensl  XMMHWYECKHX | 3HAaHWH Ha Ok3ame-
KyJsipHOU XuMHuH. Pe- OK-8 - HAyK, THUMBI CBsA3€H W | MPAKTUYCCKH | HALMOH-
OEOTOPHI, CBA3BIBAIO- CXEMBI MECKMOJICKY- | X 3aHATHAX HBIC
1€ KATHOHBI JSIPHBIX B3aumogieii- | Ne 1-4 B BOTIPOCHI
Tema 1. OcHOBHBIE cTBUH B oOyactu knac- | mpouecce yc | NeNel —
IOHATHS B CyIIPaMo- CHYECKOM XMMHH KOBa- | THOro ompo- | 12
JEKYISIPHOU XUMUU, JICHTHOM CBSI3H. ca M yyacTus
CBSI3b C KJlacCUYec- . OCHOBHBIE 3aK0- | B AUCKYCCHM
KOW XHMHEH. HBI  uocopun, dop- | (YO-4)
Tema 2. Peuenropsl, MBI U METOJIbI HAYYHOTO
CBSI3BIBAIOIIME KATH- MTO3HAHMS Hanucanue
OHBI KOHTPOJIbHON




Tema 3. Bunasl mo-
JIEKYJISIPHOTO pac-
MO3HABAHUA

Tema 4. Ankanuapl U
anexTpuabl. Kanmkca-
peHsl. Pesopuunope-
HBI

YMeeT HCNoOap30BaTh

XUMHYECKHUE 3HAHUS B

COUYETaHHUH C 3aKOHAMHU

¢umnocopun, hopmamu

U METOJaMH HAy4YyHOTO

MO3HAHUS ISl OBJIAJIe-

HUS 0a3uCHBIMU IIO-

JIO)KEHUSIMU ¥ METO0-

JIOTUEH HOBOM HAyKH —

CynpamonexyspHoi

XUMUH.

. Ha ocHose cno-
cOOHOCTH K a0CTpaKT-
HOMY MBILUICHUIO, aHa-
JU3Y U CHHTE3Y Olle-
HUTbH BO3MOKHOCTHU CY-
MIPAMOJICKYJISIPHBIX ac-
COILIMATOB C HEKOBa-
JICHTHBIMU CBSI3SIMH B
CO3IaHUH HAHOMAaTEPH-
QJI0B ¥ MICKYCCTBEHHBIX
CUCTEM, UMUTHUPYIOLINX
OMOJIOTUYECKHE U Me-
XaHUYECKHE TPOIECCHI

. Bnaneer  cno-
COOHOCTBIO  HCTIONIB30-
BaHUs XUMHUYECKHUX
3HaHUI B COYETAHHH C
3aKoHaMu (Quiiocoduu,
dopmMamMu M MeToAaMHU
HAy4YHOTO MO3HAHUS
JUIs OBJNajieHust Oa3uc-
HBIMU TIOJIO’KEHUSIMU U
METOJIOJIOTHUEN  HOBOU
Hayku — CynpaMosiexy-
JSAPHOU XUMHUH.

o CriocoGHOCTHIO
K a0CTpaKkT-HOMY
MBILUIEHHIO, aHAIU3Y U
CHUHTE3Y, NO3BOJIAIOLIEH
OLICHUTH BO3MO>KHOCTH
CyNpaMoJIEKYJISIPHBIX
accoLMaToB C HEKOBa-
JICHTHBIMU CBSI3SIMU B
CO371aHUH HAHOMATEPH-
aJIOB U U3yYEHUU HC-
KYCCTBEHHBIX CHC-TEM,
UMUTHUPYIOIIUX OHOI0-
TUYECKHE U MEXaHUYe-
CKH€ IPOLECCHI

pabotsr Nel
(ITP-2) mo
MaTepuany
MPaKTUYECKHU
X 3aHATUNA No
1-4 (B
COOTBETCTBU
uc
PEUTUHTOBOI
OLIEHKOM
3HAHUK).




Paznexn 2.
Peuenropel,  cBA3BI-
BaIOIIHE AHUOHBI.
CBs3bIBaHUE HEUT-
pajIbHbBIX MOJIEKYJI.
Oymiepensl.  JleHa-
pUMEpHI.

Tema 1. Peuentopsl,
CBSA3BIBAIOIIME AHMO-
HEI.

Tema 2. CsszpiBaHuE

HEUTpalbHBIX  MOJIe-
kyn. Kiarpanasl u
KaBUTaH/IbI

Tema 3. Cynpamore-
Kynspas xumus ¢yi-
nepeHoB. Jlenapume-

pBI.

OIlK-1

. 3HaeT OCHOBHEIC
paszenbl  XUMHYECKHX
HayK, U3y4aeMbIX B 0a-
KaJlaBpyuaTe WM CIICIIH-
alInTeTe.

) OCHOBHEIE
THITBI CBSI3CH B
XHUMHYECKHUX
COEIMHEHMIX
KJIaCCUYECKON XMMHHU

. VYMeeT uUCIOJb-
30BaTh 3HAHUSI KIaCCH-
JeCKOM XUMHUHU JUIA II0-
HUMaHHUS CIOCOOHOCTH
peuenTopa K HEKOBa-
JICHTHOMY B3aUMOJICH-
CTBUIO C cyOcTparom
npu o0Opa3oBaHHH CY-
MIPaMOJIEKYJISIPHOTO CO-
eINHEHHSL.

. Ornpenenutsb
THIB HEKOBAJIEHTHBIX
B3aMMOJICHCTBUI u
OIICHUTH UX MPOYHOCTb.
° OLeHuTh  BO3-
MOJKHOCTH  HCIIOJIB30-
BaHUs MOJIY4YE€HHBIX
3HaHUW B TIPOEccHo-
HAJILHOM IeITEIbHOCTH.

° Bmageer  cmo-
COOHOCTBIO JIOTUYECKH
MBICTTUTh,  WCIOIB3YS
3HAaHUS  KJIACCHUYSCKOM
XAMHUHU J71 MOHHMAaHHUSA
CIIOCOOHOCTH  pEeLEeNTO-
pa K HEKOBAJICHTHOMY
B3aNMOJICHCTBHIO C
cybctparom mpu obpa-
30BaHUU CYIPAMOJICKY-
JISIPHOTO COCTUHEHUSI.

° 3HaHUSIMH IS
OTIpe/ICIICHUs] TUTIA He-
KOBAJICHTHBIX B3aMMO-
NEUCTBUI U OIIEHKU HX
MPOYHOCTH.

° CriocoOHOCTBIO
OIIEHUTh BO3MOKHOCTH
UCTIONIB30BAaHUSL  TIOMY-
YEHHBIX 3HAHUW B MPO-
dbeccroHanbHOU  Jies-
TEJILHOCTH.

IIpoBepka
3HAHUM Ha
MPAKTUYECKU
X  3aHATHAX
Ne 58 B
rnpouecce  yc
THOTO  OIpO-
ca U y4acTusd
B JIUCKYCCUU
(YO-4)

Hanucanne
KOHTPOJILHOU
paboTer Ne 2
(ITP-2) mo
MaTepHuary
MPaKTUYECKU
X 3aHATHA No
5-8 (B
COOTBETCTBHU
uc
PEUTUHTOBOM
OLIEHKOM
3HAHUK).

DK3aMeH
AIIMOHHBI
e
BOITPOCHI
NeNel —
12




Paznen 3.
Temmiatel M camo-
coopka. Monekysp-
HbIE yCTpPOWCTBA U
MAIIHHEI.

Tema 1. Karenansl u
potakcanbl.  Cympa-
MoJeKyisipHasi (oTo-
xumusa.  Mouekyisip-
HBIE YCTPOICTRA.
Tema 2. Monekymsip-
HbIE MAIIUHBI.

I1K-4

-I'nmy6oko  moHuMmaer
CMBICJI CBOETO HCCIIe-
JIOBaHMsI, €r0 TEOPETH-
YECKYI0 U TIpaKTU4e-
CKYIO 3HAYUMOCTb.

- Merononoruto  co-
CTaBJICHUS  HAYYHBIX
OTYETOB, JTIOKJIa/IOB,
Mpe3eHTalu, crareu
o pe3yinbraTam co0-
CTBEHHBIX HCCJE/I0Ba-
HUA.

-lImeer ombIT BBICTYII-
JIeHUs TIeped  ayIauTo-
pueil -MiMeer onbIT BBI-
CTYIUICHUS nepen
ayJAUTOPUEN.

-IIpodeccronansho
IpPaMOTHO, YETKO U IO-
CJIEZIOBATENIbHO ~ M3Ja-
raTh pe3yibTaThl CBOMX
HCCIICIOBAHUIN B OTUYETE
U HAYYHBIX MyOJHKa-
musax  (mokmazne, pede-
parte, cTathe).
-CBOOOIHO JepKaThCs
nepesn ayIUTOpHEH,
YeTKO M TOCJEI0Ba-
TEJIBHO W3JIaraTh pe-
3yJIbTaThl CBOUX HCCIIC-
JIOBaHUM, apryMEHTH-
pPOBaHHO OTBEYaTh Ha
BOIMPOCHI, BECTH JIHC-
KYCCHIO.

-CrocoOHOCTRIO  TIPO-
(deccuoHaIbHO TPaMOT-
HO, YETKO U MOCJIeI0Ba-
TEJIBHO HW3JIaraTh pe-
3yJIbTaThl CBOUX HCCIIC-
JIOBAaHWH B OTYETE, JO-
knane, pedepare, cra-
ThbEC.

- CnocoOGHOCTBIO BHI-
CTymnath Tepes ayanTo-
puei, yMelno BECTH
JUCKYCCHIO, apryMeH-
TUPOBAaHHO OTCTaWBaTh
CBOIO TOYKY 3pEHHUS,
OMHUpasiCh Ha TEOPETH-
YECKUE U JUTeparyp-
HBIC 3HAHMUSL.

IIpoBepka
3HAHUM Ha
MPAKTUYECKU
X  3aHATHAX
Ne 89 B
rnpouecce  yc
THOTO  OIpO-
ca U y4acTus
B JIUCKYCCUU
(YO-4)

Hanucanne
KOHTPOJIbHOU
paboTer Ne3
(ITP-2) mo
Marepuany
MPAKTHYECKH
X 3aHATANA No
8-9 (B
COOTBETCTBHU
uc
PEUTUHTOBOM
OLICHKOM
3HAHUK).

OK3aMeH
aI[MOHHBI
e
BOIIPOCHI
NeNel —
12




TumnoBble KOHTPOJBHBIE 3aJaHUsl, METOJIUUECKUE MaTepHalIbl, OMPEACIISIO-
1Me NpoLeypbl OLICHUBAHUSI 3HAHUM, YMEHUNA M HABBIKOB M (MJIM) ONbITa JEs-
TEITHLHOCTH, a TAKKE KPUTEPHUH U TIOKA3ATENN, HEOOXOAUMBIC VISl OTICHKH 3HAHUM,
YMEHUM, HaBBIKOB M XapaKTEpHU3YIOIIHUe ATanbl (GOPMUPOBAHUS KOMIIETCHIIMM B
IpoIiecCe OCBOCHHS 00pa30BaTEIbHOM MpOrpaMMbl, MpeacTaBieHsl B [Ipunoxke-
HUU 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI © TH®OPMAIIMOHHO-
METOINYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(3IeKTpOHHbBIE M MeYATHBIE W3TAHWS)

6. Crun, Ix. B. CynpamonekynsipHast xumusi: B 2-x kH. / J[x. B. Crun,
JIx. JL. OTByI. -.M.: AKaJIeMKHUTA, 2007.- Kh. 1-2
http://lib.dvfu.ru:8080/lib/item?id=chamo:266019&theme=FEFU

7. denoposa, O. A. CynpamosnekyisipHast xumus // O. A. denoposa. —
M. : PXTYVY um. JI. M. Menpaeneera, 2010. — 204 c. www.twirpx.com/file/1320563

8. DNEKTPOXUMHUS OpraHUuecKuX coearHeHunit B Hauane XXI| Beka.

ITon. pen. B.IL I'ynetssa B.I1., A.I'. Kpusenko, A.I1. Tomusnosa. - M.: Kommnanus
Cnoytauk+, 2008. - 578 c¢. www.sputnikplus.mags.ru/vcd-453-1-6425/goodsinfo.html

Q. 51.3. Bonomnn, A.C. benoB. MHKancynupoBaHue OpraHM4eCKUX U HEOP-

FaHUYECKUX AaHMOHOB: CHHTE3 MAKPOIOIUIUKINUYECKUX JIUTAH/I0B U UX aHUOH-

penientopHbie cBoicTBa // Ycenexu xumun. 2008. T.77. Ne 2. C.161-176.
mars.arbicon.ru/index.php?mdl=content&id=48299

10. Axwumona T.W. Jlekuuu mo xypcy «CympamolieKysipHas XAMHUS» (DJICK-
TPOHHBIN BapuaHT), [InaTtdopma snekrponHoro o0yuenus Blackboard /IBOY.

JlonmosiHUTEIbHASA JIMTEpaTypa
1. Jlen, XKaun-Mapu. CynpamonexynsipHas xumusi. Konmnenmum u nepcrnek-
tuBbl / JKan-Mapu Jlen. - HoBocubupck: Hayka. Cu6. npennpusitue PAH, 1998.
-334c.
2. llenepcen Y. OtkpsiTue kpayH-3¢upoB: (Hobenesckas nexuust)// HoBoe
B ’KU3HHU, HayKe U TexHuke. Cep. Xumusa. M.: 3uanue, 1989. No 1. C. 3-13.

3. Kpam /1. IlomyueHne KoMIIEKCOB «rocTb-x03sun»: (HobOeneBckas yek-
rust)// Tam xe. C. 13-28.


http://lib.dvfu.ru:8080/lib/item?id=chamo:266019&theme=FEFU
http://www.twirpx.com/file/1320563
http://www.sputnikplus.mags.ru/vcd-453-1-6425/goodsinfo.html

4. Jlen XK.-M. CymnpamonexyspHasi XUMHUs — MacIITaObl U MEePCIEKTUBBI
(Hobenerckas nexuust)// Tam xe. Ne 2. C. 3-36.

5. A.@. Iloxapckuii. CynpamonekyisipHas xumus. U. 1. Y. 2 //CopoBckuit
oOpazoBarenbHbIi xypHall. 1997. Ne 9. C. 32-47.

6. H.A. Uukcon, 10.1O0. Mopxepun, A.. Matepn, O.H. Uynaxus. Pe-
nenTopsl aHnoHoB // Ycnexu xumun. 2008. T.77. Ne 9. C.804-816.

Humepuem-pecypcel:

1. CynpamonekymsipHas XUMHUs: KiatpatHbie coequHenust // CopocoBCKuit
obOpazoBaTenbHbIN KypHal, 1998, Ne2, c. 79-88.

http://window.edu.ru/resource/362/21362

2. lToxapckuit A.®. CynpamonekyisipHas xumus. Yacts 2. CamoopraHu-

3yromuecs MoJekysl // CopocoBckuil 00pa3oBatenbHbId xKypHai, 1997, Ne9, c.
40-47.

http://window.edu.ru/resource/346/21346

3. Mumenko C.B, TkaueB A.I'. Yriepoansle HaHOMaTepuaisl. [Ipon3Bo-

CTBO, CBOMCTBO, MpuMeHeHue: MoHorpadus. - 2008. 170 c.
http://window.edu.ru/library/pdf2txt/102/64102/34799/pagel7

Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM ceTn «H-

TEPHET»
1. http://e.lanbook.com/
2. http://www.studentlibrary.ru/
3. http://znanium.com/

http://www.nelbook.ru
Ilepeyenb UHGOPMAIMOHHBIX TEXHOJIOTHIT U IPOTPAMMHOI0 00ecreYeHnst
[TnaTdopma snexrporHoro ooyuenus Blackboard [IBOY.
https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?conte
nt_id= 159675 1&course id= 4959 1



http://window.edu.ru/resource/362/21362
http://window.edu.ru/resource/346/21346
http://window.edu.ru/library/pdf2txt/102/64102/34799/page17
http://www.nelbook.ru/
https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?content_id=_159675_1&course_id=_4959_1
https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?content_id=_159675_1&course_id=_4959_1

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO IUCHUITJIMHBI

PexoMenganum no mJIaHUPOBAHUIO M OPTraHU3ALMU BPeMEHH, OTBEIEeHHOT 0
HA U3yYeHHe JMCUMILUIHHBI, ONMCAHME MOCJIeA0BATEIbHOCTH JIelicTBUIl 00Y-
YAKIIHUXCSH

OcBoeHue AUCIUIUIMHBI CIEAYET HaYMHATh C U3Y4YeHUsl pabouyeill yuyeOHO
MIPOrpamMMBbl, KOTOpasi COAECPKUT OCHOBHBbIE TPEOOBaHUS K 3HAHUSIM, YMEHUAM H
HaBbIkaM. (OO0s3aTeNbHO CJIENYyeT YYUTHIBATh PEKOMEHIAIMM TPEernoaaBaTeds,
JAHHBIE B XOJI€ YCTAHOBOYUHBIX 3aHATHM. 3aTeM — MPUCTyNaTh K U3YyYEHUIO OT-
JIEIbHBIX Pa3/IesIOB U TEM B MOPSJIKE, MPEAYCMOTPEHHOM MPOTPaMMOH.

[TonyunB mpencraBieHre 00 OCHOBHOM COJEpXKaHUU paszelia, TEMBI,
HEO0XO0JIUMO U3YYUTh MaTepHal C MOMOIIbI0 PEKOMEHIYEMOW OCHOBHOM JIUTEpa-
Typhl. llenecooOpa3Ho cOCTaBUTh KpaTKU KOHCHEKT WM CXEMY, OTOOpakaro-
IIYIO CMBIC] U CBSI3M OCHOBHBIX MOHSATUM JAHHOTO pa3/iesia U BKIIOUYECHHBIX B He-
ro TeM. O0s3aTeNbHO CAeAyeT 3alMChIBaTh BO3HUKILKE BOMPOCHI, HA KOTOPHIE HE
yJIOCh OTBETUTH CAMOCTOSTEIIBHO.

[TonroroBky K Hadaimy OOy4YEeHMsI BKJIIOYAET HECKOJIBKO HEOOXOAMMBIX
IIYHKTOB:

1) HeoOxomuMo co3aaTh JuIs ceOsl pallMOHAIBHBIA W 3MOIMOHAILHO JO-
CTaTOYHBII YpPOBEHb MOTHBAIIMU K MOCIIEOBATEILHOMY U TUIAHOMEPHOMY H3yue-
HUIO TUCUUIIIIUHBI.

2) HeoOxoauMo M3y4uTh CIIMCOK PEKOMEHIOBAHHOW OCHOBHOW W JIOTIOJI-
HUTEIBHOU JTUTEPATYpPhl U YOSIUTHCS B €€ HAIUYUU Y ceOsl JoMa uiid B OuOmo-
TeKe B OyMa)KHOM WJIM 3JIEKTPOHHOM BH/IE.

3) HeoOxoauMo HMMETh «IOJ PYKOW» CIEIMalTbHbIE U YHUBEPCAIBHBIC
CJIOBapH, CIPABOYHUKH W SHUUKIIONEINH, 111 TOrO, YTOOBI IOCTOSTHHO YTOYHSATH
3HAUYEHHS HUCIIOJIb3YEMbIX TEPMHUHOB M MOHATUH. [lonmp3oBaHue cioBapsiMu U
CIIPaBOYHUKAMHU HEOOXOJUMO cenaTh MPUBBIUKOM. ONBIT MOKa3bIBAET, YTO HeE-
YAOBJIETBOPUTENBHOE YCBOEHHE MPEIMETa 3a4acTyl0 KOPEHHUTCS B HETOYHOM,
CMYTHOM WJIM HENPAaBUJILHOM MOHUMAHUM U YHOTPEOJEHUH MOHATUHHOTO amra-
paTa yueOHOU JUCIUILTUHBIL.

4) YKenaTenbHO B CaMOM Hadvaje MepHoja 0OyUeHHsI BO3MOXKHO TIIATENb-
Hee CIUTAaHUPOBaTh BpPEeMsl, OTBOAMMOE Ha paboTy ¢ UICTOYHHKAMH U JIUTEPaTypoil
M0 JUCLMIUIMHE, IPEACTABUTH TOT IUIaH B HArIsiIHOU (hopme (rpaduk paboThI ¢
JaTaMu) U B JaJIbHEHIIEM €ro MpUIIEPKUBATHCSA, HE JIONMYCKas CPhIBOB rpaduka
WHIMBHUIYaJbHOM paOOThl U «aBpajiay B MPeACeCCUOHHBIN nepuo. [IpeHedpexe-
HUE€ 3TUM ITYHKTOM IPHUBOJUT K NMEPEyTOMIIEHUIO U PE3KOMY CHI)KEHHUIO Ka4ueCTBa

YCBOECHUS y4eOHOTO MaTepHaa.
5)



Pexomenaanuu nmo padore ¢ aureparypoi

1) Bcro y4eOHyr JuMTeparypy KejJaTelbHO HM3y4daTh «IIOJ KOHCIICKT.
UteHue NUTEPATYpPhl, HE COIMPOBOKIAEMOE KOHCIIEKTUPOBAHUEM, JAXKE MYCTh Ca-
MBIM KpaTKuM — Oecrose3Has pabora. llenb Hamucanus KOHCHEKTa MO JUCLH-
IMHE — COPMHUPOBATH HABBIKH IO MOUCKY, OTOOPY, aHATU3y U (HOPMYITUPOBa-
HUIO y4eOHOro MaTepuaa.

2) HammcaHne KOHCIIEKTa JIOJDKHO OBITH TBOPYECKHM — HYXKHO HE Iepe-
MUCHIBATh TEKCT U3 UCTOYHUKOB, HO MBITATHCSI KPATKO U3J1araTh CBOMMH CJIOBaMU
COJIEp’KaHHUE OTBETA, TP ATOM MAKCUMAIIBHO CTPYKTYPUPYSI KOHCIEKT, UCIOJIb-
3ys CHUMBOJIBI M YCIOBHbIe o0Oo3HaueHus. KomupoBaHue H «3aydrBaHUE
HEOCMBICIIEHHOTO TEKCTa TPYJOEMKO U MO OOJIBIIOMY CUETy HE MMEET OOJbIION
MO3HABATEIbHOW U MPAKTUYECKON IEHHOCTH.

3) B uTore maHHO# pabOTHI «HUCATBHBIMY SBIIICTCS IOJHBIH KOHCIIEKT 110
MporpaMme JAUCIUILIUHEI, C BBIJICJICHHBIMU ONPECICHUSIMU, Y3JI0BBIMU ITyHKTAa-
MU, TIpUMEpaMU, HEICHBIMM MOMEHTaMU, MPOCTABICHHBIMU Ha IMOJSX BOMpPOCa-
MU.

4) Tlpu paboTe HaJ KOHCIIEKTOM 00S3aTEILHO BBISBISIOTCS U OTMEYAIOTCS
TPYJHBIE JI1 CAMOCTOSITEILHOTO M3YYE€HHsI BOMPOCHI, C KOTOPHIMH YMECTHO 00-
paTUTHCS K MPENOIaBATEINIO.

5) Ilpu yreHuwn yueOHOI W HAyYHOW JIMTEPATYPHl BCET/IA CICAUTH 32 TOY-
HBIM U MOJIHBIM MMOHUMaHUEM 3HAYEHUsI TEPMUHOB U COJICPKAHUS MOHATHUM, HC-
MOJIb3yeMbIX B TeKcTe. Bcerna ciemyeT yTOYHSATh 3HAYEHHS MO CIOBApsSIM WU
SHIUKIIONEANSIM, IPU HEOOXOAUMOCTH 3aUCHIBATD.

6) Ilpu HamucaHuM y4eOHOTO KOHCIIEKTa O00s3aTeIbHO YKa3bIBaTh BCE
npopabaTbiBaéMble UCTOYHHUKH, aBTOpP, Ha3BaHUE, JaTa U MECTO M3JIaHUs, C yKa-
3aHUEM HCIIOJb30BAHHBIX CTPAHUII.

IHoaroroBka K NpoMe:KyTOYHOM ATTECTALMHU 0 JIMCHUILIMHE:
K IK3aMeHy

K mpomexyTo4HO! arrecTaliy JOMYyCKarTCS TOJIbKO T€ CTYIEHTHI, KOTO-
pBIE CUCTEMAaTUYECKHA B TEUEHHE BCETO CEMECTpa IMOCEUAIN JIEKINH, BBIIOIHAIN
JIOMalTHUe 3a/1aHus, aKTUBHO pabOTaly HA MPAKTUYECKUX 3aHITHUSIX, TOKa3bIBas
YBEPEHHBIE 3HAHUS.

HenocpencrBenHasi moAroTOBKa K aTTECTAllMU OCYIIECTBIISIETCS 11O BOMPO-
caM, NIpeJICTaBICEHHBIM B pabouell ydyeOHOM mnporpamme. TiiareabHO H3yduTe
(GOpMYIHPOBKY KaxJA0r0 BONMPOCA, BHUKHUTE B €0 CYTh, COCTABbTE IJIaH OTBETA.
OOBIYHO TUTaH BKIIIOYAET B CEOS:

— ONpEIEIEHUE CYIIHOCTH pacCMaTpUBAEMOI0 BONPOCA, OCHOBHBIX I10-
JIO’KEHUH, YTBEPKICHHM, onpeiesieHne He0OX0AUMOCTH UX J0Ka3aTeNbCTBA,;



— 3anuch 0003HaYeHUH, HOPMYJI, HEOOXOIUMBIX JIJISl TIOJIHOTO PACKPBITHS
BOTIPOCA;

— poNb W 3HAYCHHE PACCMATPUBAEMOr0 MaTepualia I MPaKTHICCKOM
NEeSATETLHOCTH, IPUMEPHI UCTIOJIH30BAHUS B TPAKTUUECKON JEATEITHHOCTH.

IHoaroroBka K NpakTU4eCKUM 3aHSATHSIM.
[Ipy NOArOTOBKE K MPAKTUYECKUM 3aHATHUSM BOCHOJIB3YUTECH MaTEpUaIaMu
JIEKIUH, TPE3CHTAIMA U PEKOMEHIOBAHHOW JIMTEPATypOil. DIEKTPOHHBIN Bapu-
aHT Jexuuii npuseneH B cucteme Blackboard /IBOY.

3ajaHue HA IOM K NPAKTHYEeCKUM 3aHaTusaM Ne 1-9
[IpocMoTpeTh MaTepuan JEKIUi, YYCOHUKH U MOATOTOBUTHCS K YCTHOMY
OTMPOCY, TUCKYCCUU U TPYNIIOBOMY OOCYXACHHIO 10 yKa3aHHBIM BompocaM. [Toj-
TOTOBUTBH OTBETHI HA BONPOCHI, YKA3aHHBIE B IUIAHE TPAKTUUECKOTO 3aHATHUS.

VIl. MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHUE
TV CHUTLIAHBI
HpOBGI[CHI/Ie J'IGKI_[I/Iﬁ U IPAKTHYCCKUX 3aHATUH naACT C HCIIOJIb30BAHUECM
MYHBTHMCHHﬁHOﬁ allIaparypbl A1 ACMOHCTpaAlUU HIIIIOCTPATUBHOI'O MAaTCpUa-
JIa.



IIpunoxenue 1

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALINN
denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKIICHUES
BBICIIIETO MPO(ECCHOHATBHOTO 00pa30BaHuUs

«/laIbHEeBOCTOUYHBIN (eepabHbIIl YHUBEPCUTED)
(ABDY)

HIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHOM PABOTHI OBYYAIOIIIUXCSI
IHo mucuunimnne «CynpaMoJieKyJIspHAs XUMHUSD)
Hanpasaenue noarorosku 04.04.01 Xumust

MaFHCTepCKaﬂ nporpamMmma «Pu3nueckasi 1 aHAJIUTHYIECKAST XUMMUS»
(I)opMa NNOATOTOBKH OYHaA

BaaauBocTok
2017



Ilnan-rpadguk BbINOJHEHUS CAMOCTOATEIbHOM PadoThl
no aucuumnaude (180 u.)

Ne Jara/cpoxn  BbI- | Buan camocrositenns- | [IpumepHnbie | @opma KOHTPOJIA
MOJIHEHUSI HOW padoThI HOPMBI Bpe-
n/n MEHH HAa
BbITIOJTHEHH €
1 Henens N3yyenne wmarepuana OTBETHI HA CEMUHA-
JeKLIMY, y4eOHHUKa I10 pe, y4acTHe B JUC-
BOIIpOCaM, 10 gacos KYCCHH
YKa3aHHBIM B IIJIaHE
ceMHHapa Nel,
MOATOTOBKA OTBETOB
Ha HUX.
Nzyuenne wmarepuana | 10 gacoB OTBeTHI HA CEMHHa-
JIEKIINH, YYEOHHKA T10 pe, y4acTHe B JHC-
2 Heneis BOIIPOCAM,
KyCCUH
yKa3aHHbIM B IUIaHE
ceMuHapa Ne2,
IIOJTOTOBKA OTBETOB
Ha HUX.
Nsyyenne wmarepuana | 20 qacoB OTBeTHl HA CEMUHA-
JEKUUU, y4yeOHHUKA TI0 pe, y4acTHe B JHC-
3 Henens BOIIPOCaM, Kyccun. Hamucanue
yKa3aHHbIM B IUJIaHE KOHTPOJILHOM Pado-
CeMHHapa Ne3, el Nel 1o marepu-
MOATOTOBKA OTBETOB any 1-3 cemuHapa
Ha HUX.
Usyyenne wmarepuana | 10 gacoB OTBeTH HAa CEMHHA-
JIEKINH, y4eOHUKa 1O pe, y4acTHe B JIHC-
4 wenens BOIIPOCAM,
KyCCUU
yKa3aHHbIM B IIJIaHE
ceMuHapa Ned,
MOATOTOBKA OTBETOB
Ha HUX.
WUzyyenne wmarepuana | 10 yacos OTBeTHl HA CEMHHA-
TEKIUU, y4eOHHUKA TI0 pe, ydacTHe B mHC-
5 menens BOIIPOCAM,

YKa3aHHBIM B IIJIaHC
cemuHapa  Ne 5,
II0Ar0OTOBKA OTBETOB

Ha HUX.

KyCCHH




Nzyuenne wmarepuana | 20 gacoB OTBeTH Ha ceMHHa-
JeKuuy, ydyeOHHKa IO pe, ydacTue B JHC-
6 Henelns BOIIPOCAM,
kyccun. Hamucanue
YKa3aHHbIM B IIJIaHC o
cevmmapa Ne 6, KOHTPOJILHON pado-
IIOAroTOBKAa OTBETOB ThI NQ 2 110 MaTepH_
Ha HHX. any 4-6 cemuHapa
Nsy4yenne wmarepuana | 15 gyacos OTBeThl Ha CEeMUHA-
JIEKIMH, y4eOHUKa TI0 pe, ydJactue B JHC-
[ Henens BOIIPOCAM, KyCCHH
YKa3aHHbIM B IIJIaHC
ceMHHapa Ne4,
IIOAIr0OTOBKA OTBCTOB
Ha HUX.
Nzyuenne wmarepuana | 15 gacoB OTBeTH Ha CeMUHA-
JIEKIINH, YYEOHHKA I10 pe, y4actue B OucC-
8 Henens BOIIPOCAM, KyCcCuu
YKa3aHHbIM B IIJIaHC
cemuHapa  Ne 6,
IIOAIOTOBKa OTBCTOB
Ha HHUX.
Uzyuenne wmarepuana | 34 gaca OTBeTH Ha ceMHuHa-
JEKUUU, y4yeOHHUKA TIO0 pe, ydJactue B JIHC-
9 Henens BOIIPOCAM, Kyccuu. Hanucanue
YKa3aHHbIM B ILIaHE KOHTPOJIbHON pado-
cemuHapa  Ne 6, 61 Ne 3 mo marepu-
NOArOTOBKA OTBETOB any 7-9 ceMuHapa
Ha HHUX.
10 Hepens DK3aMeH 36 4acoB IToarotoBka K 3K-
3aMEeHy

XapakTepuCcTHKA 3aJaHUH JISI CAMOCTOATEIbLHOI padoThI

3agaHue HA IOM K NPpaKTHYeCKUM 3aHaTusAM Ne 1-9

[TpocMoTpeTh MaTepuan JeKIui, Y4eOHUKOB, TOTIOTHUTEILHYIO JTUTEPATYpy IS

OTBCTOB HAa BOIIPOCHI CEMHUHAPA U y4aCTUs B JTUCKYCCHU.

Bonpocs! 111 caMOCTOATEIbHOM MOATOTOBKH

Cemunap Ne 1. Uctopus Bo3HUKHOBeHHs CynpamMoJieKyJISAPHOl XUMHHU

IHousiTHSA U A3BIK CyNPAMOJICKYJISPHOH XUMHUH




1. Hctopusi BOSHUKHOBEHHS HOBOM XMMHUYECKOM AUCHUILIUHBI - CympamMose-
KYJISIPHOW XUMUU — NOOmMEepi#coaem 60npoc 0 3aKOHOMEPHOCMAX PA3GUMUSL XU-
MUYeCKOU HAayKu U OOBeKmMUHOU HeoOX00UMOCMU BO3HUKHOBEHUSI HOBbIX
HanpaeieHull 8 Hayke.
2. Yro wm3yyaer cympamoJieKyispHas Xumus? OTanbl cTaHOBIEHUsA. CBA3b
KJIACCHUYECKOM XUMHH KOBAJICHTHBIX CBS3E€M C «XUMHUEU 3a MpeneaMyu MOJIEKYID).
Kax pacuwugposams meszuc Jlema, umo cynpamonexyispras Xumus — 3mo XuMus
3a npedenamu MOaeKy1?
3. MexIuCUUIUIMHAPHBIA XapaKkTep CyIpaMOJIEKYJISIPHON XUMHU: 8 Yem npu-
YUHA UHMepeca K Hell YYeHbIX PaA3HbIX 001acmel HAyKu - XUMUKO8, OU0I0208, Me-
0uKo8, puzuxos?
4, OtkpoiTue KkpayH-3gupoB Ilenepconom. B uem 3aknouaemcs npunyun
CAYHUAUHOCMU U 3AKOHOMEPHOCMU 6 BO3HUKHOBEHUU HAYKU CYNPAMONEKVIAPHOU
xumuu?
Ot xpayH-3UpOB K MOJIEKyJaM-KOHTeHHepaM. B uem cocmoum npunyun pabo-
Mol MOAEKVIIAPHLIX MAUWUH ¢ MOYKU 3peHuss xumuu? Ilouemy monexynvl Ha36aHbl
koumetinepamu? Cxema nepexoaa OT MOJIEKYJISIPHOW K CYNpPaMOJIEKYJISPHON XU-
mun. Knaccudukaiusi cynpaMoiIeKyIsIpHbIX CUCTEM XO3IHH-TOCTh. Komruiemen-
TapHOCTH U TIpeaopranusanus. [Ipupoaa cynpaMoIeKyIsipHbIX B3aUMOICHCTBUI
5. IToHATHS U SA3BIK CYNPAMOJIEKYJIIPHON XUMHUU: PELENTOp (XO35IMH) U cyOcTpar
(roctp). Cxema nepexozia OT MOJIEKYJISIPHON K CYITPaMOJIEKYISIPHOM XUMUU.
1I'0e npoxooum epanuya medxcoy xumuel KOBALEHMHbIX C853€U U HEeKOBAIEeHMHbIX
MEAHCMONEKYTISIPHBIX 83AUMOOEUCMBULL?
6.. [lpunmuner oOpa3zoBanus cynepMonekyibl. Kommiementapaocts. [Ipenopra-
Hu3aums. Kakosvl yciogus komniemenmaprhocmu? B uem 3axnrouaemces cmepeo-
XUMUYECKUU U 9NeKMpoCmamuyecKuti 3¢pgpexm npu KomniemeHmapHocmu?
7. Tepmoaunamuueckue 3¢gdextol. Knaccudukanus cynpamoieKyJIspHBIX CO-
€AMHEHUN XO3IUH-TOCTb. Yem omauuaemcs KOMNIEKC «2He300» Om KOMNIeKca
«Hacecmy?
8. Ilpupona cynpamosieKyJIsIpHBIX B3aUMOACHCTBUN: BOJAOPOJHAS CBSI3b, DJICK-
TPOCTATUYECKUE B3aUMOJICHCTBUS, TUAPO(YOOHBIE CHIIBI, CTPYKTYPBI «0€3 CBS3H.
Kakxue uzsecmuvle npumepvl HEKOBANEHMHBIX MENCMOJEKYIAPHBIX 63AUMOOelU-
cmeuii 8bl Modiceme npueecmu? Kaxue munvl ceszeti 6 HyK1eUHOBbIX KUCIOMAX?
Cemunapsl 2-3. Penentopsl, cBS3bIBAIOIIHE KATHOHbI: CHHTE3,
CBOICTBA, HOMEHKJIATYypAa.
1. Kpayn-adupsl. Cunrtes nepBoro kpayn-adupa IlenepconoMm. CrocoObl mosry-
yeHus: KpayH-3¢upoB. OCOOEHHOCTH CUHTE3a KpayH-3()MPOB: TEMIUIATHBIN 3(-
(deKT, TeMIUTaTUPYIOIINEe KaTHOHBI; METO BEICOKOTO pa3z0aBiieHus.. Mcnons3oBa-



HUE B Mex(pa3HOM KaTanuze. B uwem cxoocmeo u omauuue memniamuoz2o 3¢h-
(exma om Kamarumu4ecko2o Oeticmeus peazenmamu?

CaoiicTBa kpayH-2¢upoB. [loBenenue pactBopoB. PacTBOprMOCTS.

Kax cesazameb kKoHpoOpmMayuoHuyro nooBUNCHOCIb KPAYH-2upo8 co CnocoOHO-
CMbIO PACMEOPAMBCS 8 PA3IUUHBIX HO NOJAPHOCIU PACMBOPUMENsX?
Hcnonp3oBanue kpayH-2QpupoB B MexpazHoM kaTtanuze. O0vsacuume medxcghas-
HYI0 peakyuio 8 NPUCYMCmeuu Kpayu-a¢pupa conell Kauus ¢ OeH3uiIX10pudoMm.
OpdexT «oOHaxkeHHOro» aHumoHa: OKUCICHHE OPraHMYECKHUX CyOCTpaTOB MOJ
nevicteueM KMnQO,4. Kak 0b6vsachums 6biCOKYI0 cKoOpocmb u 21yOuHy peaxyuu
OKUCTEHUSL NPU UCNOIb308AHUU KPAYH-9¢pupa?

CeneKTUBHOCTh KaTHOHHOTO KOMILIEKcooOpa3oBaHus. TepMonnHaMudeckue 3¢-
¢deKxThl. BeMunHbl TUIUYHBIX KOHCTAHT CBS3BIBaHUSA. DaKTOpbI, BIUIIONIUNEC Ha
KOMITJIEKCOOOpa30BaHNe Ha MpUMEpPEe KpayH-, TeTepOKpayH-3(pHUpPOB, MOJAHIOB,
napuat-3(pupoB, KpUnTaHaoB, chepanoB. [11aTo CENeKTUBHOCTH.

C uem c6:a3aH0 00pazo8anue NPOUHBIX KOMNIEKCO8 C KPAyH-9¢hupamu oaxce mo-
2oa, kozoa pasmep cyocmpama 6ovule (U MeHbUle) ouamempa peyenmopa?

2. I'erepokpayH-3(pupbl: THaaHAIOTH, a3akpayH-3Gupsl (TopaHabl). Kaxywo npo-
CMYI0 XUMUYECKYIO PEAKYUIO MONCHO UCNOIb308AMb OJisL CUHIME3d MOpaHoa?

3. CuHTE3 MOIaHIOB, JIapruaT-3(UPOB, KPUITAHIOB, ChEepaHIOB.

Cpasnumu npounocmv komnaexca K ¢ napuam-sgpupom u ananocuunvim Kpaym-
agpupom, noscruume.

B uem cmpyxmypnoe omaudue xpayu-s¢hupa om nodanda? Komnnexc ¢ K xaxo-
20 U3 HUX Oyoem npounee u nowemy?

1. Homenknatypa peuentopoB, TpuBuasibHas u no MIOITAK.

Mooicem nu mpusuanbHas HOMEHKIAMYPA MOYHO OMpA3UmMb CMpOeHue peyen-
mopa? 3anuuwiume noayueHue KopaHoa camoKoHOeHcayuel mpex MOAeKYl O-
amunobenzanvoecuda u Hazosume e2o no MIOITAK.

Hazosure no NIOITAK cnenyromue coequHeHus:

18-kpayHn-6,

15-kpayH-5

14(N42,3,x0pan-6)

1ben3018(0g2¢kopani-6)

([2.2.2]-kpuntang

[To Ha3BaHUWIO 3aNUIINTE CTPYKTYPY COCAMHCHHS, K KaKOMYy THITy PEIENTOPOB
OHO OTHOCHTCS:

a. 4,13-nuaza-1,7,10,16-TeTpaokcaluKIOOKTaACKaH;

0. 2,5,8,11,14,17-rekcaokcaokTagckaH;

B. 1,10-1mnaza-4,7,13,16,21,24-rekcaokcaburukiio[8.8.8]rekcasiiko3as.



Cemunap Ne 4. Buabl M0OJIeKYJISIPHOTO PACIIO3HABAHMS.

1. OxapakTepu30BaTh BUJIbI MOJIEKYJSIPHOTO pacrno3HaBaHus. chepuyeckoe,
TETpadIpUIECcKOe, JIMHEHHOE, LICHTPAILHOE, JTaTePAIbHOE, XUPATIHHOE.
2. Terpasapuueckuii  peuentop - «DyTOOIBHBI MAY», CBA3bIBAHHE
katuoHa(NH,"), anmona (Cl" ), meitrpansnoit monekymsr (H,0). Chepuueckoe
pacro3HaBaHue. A811emcs au cea3vbleaHue mopanoamu (KpayH-3gupamu, OUuyux-
JUYECKUMU KPUNMAHOAMU) KAMUOHO8 Memaios cgepuideckum pacno3Hasauu-
em? llouemy?
3. Casi3piBaHH€ KaTUOHOB aMMOHMS. CeNneKTUBHOCTh 00pa30BaHUsl KOMILICK-
COB C OpraHMYEeCKMMU KaTHUOHaMU. Kakue munsi ceésazeil, Ha éaul 832750, 30€Chb
ABNAIOMCSL NPe0OIaA0AOUUMU ?
CBs3pIBaHHE KaTHOHOB aMMOHUS Japuat-3pupamu, Kopangamu. [ oe 6yoem 6bi-
uie nNPOYHOCMb KOMNJIEKca U nouemy?
4, JlatepanbHOE U IIEHTpAIBbHOE paciio3HaBaHue. Kakoea ponvs maxkozo pacno-
3Hasanus 8 ouonocuu? Kax paruuums s¢hpedpun u Hopagheopun, adpenanun u Ho-
paopenanun?
5. JutonHeie peuentopsl. JIMHeHOE pacno3HaBaHue. Kak ¢ nomowwio au-
HelH020 pacno3uasanus pazdeiums 1,8-ouxiopoxman u 1,10-0uxnopoexan?
6. JudunbHble peuenTopsl.
7. XupallbHOE paclio3HaBaHue, pa3jielieHue paleMaroB. Kakoga ponb xupaib-
HO20 pACNO3HABAHUS 8 CIEPEOXUMUU?

Cemunap Ne 5. Penenropsbl, CBS3bIBaKONIHE KATHOHBI.

AJkanauasbl 1 3aekTpuabl. Kaankcapenbl. Pe3opunHopeHbl.
1. Ankanuasl u 3nektpuibl. [lonydyenue, ctpoeHue, CBONCTBA.
Ob6vsacnume obpazosanue u cmpoenue [CS(18-kpayn-6),]" e, umo smo — ankanuo
unu snekmpuod? Kaxue ycnosus naoo obecneuums 051 e2o noayuerus? Yem 0ov-
ACHAEMCsl 9NeKMPOHHASL NPOBOOUMOCHb INIEKMPUO08?
2. Kanukcapensl: noigydeHue, HoMeHKIaTypa, koHpopmanuu. OCoOCHHOCTH
CBSI3bIBaHUS KaTHOHOB. TyHHENIbHBIN 3 (PekT. CeNeKTUBHOCTh K KATHOHY IIE3HS.

Kanukcapenvr nepacmeopumsi 6 6o0e, HO 0OCMAMOYHO XOPOULO PACMBOPUMDYL 8
wenoynvix pacmeopax. Obvsacnume, nouemy? . Cnpageonugo iu ymeeposcoeHue,
YMo KanuKcapeHvl - 3mo Yyukiogamvi?

Karunonnsiit oOMeH B Ouc(kanukcapeH)kpayHax. «llepexkauka» karnoHa merasuia
«MOJIEKYJISIPHBIM IITPULIEM.

Kax obvsachums myHHenvuwvlll d¢pghekm, 6osHukarowuti npu céasvieanuu Ag*
agpupamu kanukcapernos? Kaxkue munwvi ceszeli npoagnaiomces?.

Komruiekchl kanukcapeHoOB ¢ HEUTPAJIbHBIMU MOJIEKYJIAMMU.



Cnpaseonuso au ymeepaicoeHue, 4mo KaluKcapeHvl CNOCOOHbL C853bl8amb KaK
KamuoHvl, MaxK U AaHUOHbL, U HelumpaivbHvle Mmojekyivl? Kaxue npumepvl 6bvi
nomuume?

3. Pe3opuunapensl, mosydeHue, KoH(OpMaluu, CpPOJCTBO K KaTHOHAM U
HEUTpaNbHBIM MOJIEKYJIaM. B uem cxo0cmeo u omauyue om Kaaukcapemos?
Cnpageonuso 1u ymeepicoenue, Ymo KaiuKkcapeHvl U pe3opyunapervl — 9mo Kda-

sumanowl?

4., Cunepodopsl, MpUPOIHBIE W CUHTETHYeCKHME. KOHCTAHTHI CBS3BIBAaHUS
3

Fe'

Kaxoe cnasnoe ceéasyrowee 36eno 6 cmpykmype cuoepogopa? Ecms nu npumepoi
CUHMemU4ecKux cuoepoghopos, oopasyouux oojiee npouHsle KOMHIIEKCHbl C dHce-
J1€30M, Yem npupoonvle?

Cemunap Ne 6. Penenropsl, CBSI3bIBAIOIIAE AHHOHBI
1. Oco0eHHOCTH CBSI3bIBaHMS aHMOHOB. BiusHME pa3Mepa aHHUOHA, MJIOTHO-
CTH 3apsijia, KOMIUIEMEHTAPHOCTH, BEJIMUMHBI 3apsijia pelenTopa u cyocTpara Ha
IPOYHOCTHh KOMILIEKCa. Penentopsl, CBSA3bIBAIONINE AHUOHBI: KaTallMHAH/IbI, a3a-
KOpaH/Ibl, KpUNITAHbl, THOPUIHBIE MOJIEKYJIbI, aHTUKpPAyHbI. CeIEKTUBHOCTH CBSI-
3bIBAHUS
Kamanunanowl 6611 omxpuimsl 6 mo dice epems, ymo u kpayu-a¢gupsl. OOHako
wupoxomacumabHoe usydeHue Cea3bl8anus AHUOHO8 HA4anoch auub cnycms 20
nem. C yem, Ha 8awi 83271510, C643aHA MPYOHOCHb U3YUEHUS AHUOHOB?
2. Terpasnpuueckue perentopbl. CeneKTUBHOCTh (popmbl. CBSI3bIBAHUE aHU-
OHOB KPHITTaHJIaMH, a3aKOPaAH]IAMHU.
Kaxue munvl ceazeii oelicmgyrom 6 mofnexyne «PymoonbHo20 MAYA» NPU CE:3bl-
BAHUU KAMUOHA, AHUOHA, HEUMPANTbHOU MOJIEK)1bl!
3. [uknodanel, KOOATBT- U PTYTHCOJEPIKAIINE METATUIOPTAaHUYECKUE PeLIeT-
TOPBI, THOPHUIHBIC KAJTUKCAPCHBI.
Mooicno nu ymeepoxcoams, Ymo KaauKcapeHvl CNOCOOHbl C653b16AMb KAK KAMUO-
Hbl, MAK U GHUOHYL, U HeumpaibHble Moaekynvl! Kaxue npumepsl bl nomuume?
4, Hetitpanbabie penentopbl. [[Burrep-monsl. «l'uapuanas ryOka». AHTHU-
KpayHBI.
B uem omnuuue xpayn-agpupoe om ammuxpaynos? Kaxosa npupooa 2naeH020
CBA3YI0We20 36eHA 8 Bblule NePEUUCIEeHHbIX Peyenmopax Oas CEA3bl8aAHUs. AHUO-
Ha? «l uopuonas 2yoka» u «NPOMOHHAS 2YOKA» - 8 YeM UX CX00Cmaso u Omiu-
yue?

Cemunapsbl Ne 7-8. CBsi3bIBaHHEe HEUTPAJBbHBIX MOJIEKYJI
1. Kunarparel. ['upat merana, pacnpocTpaHeHue, yCTOHuuBOCTh. CTpoeHue,
MOJIEKYJIIpHas CTPYKTypa, TUM cBsi3ed. [IpobieMbl, CBSI3aHHBIEC C 3amlacaMu U HC-
MOJIb30BaHUEM THApPATa METaHa.



B uem cocmoum sgpgpexm camoxoncepsayuu memana? Ymo 6wl crviumanu o pa-
bomax AnoHyes no 0obOvlue 2udpama MemaHa Ha cesepo-eocmoke Anonuu, no-
cocedocmsy ¢ namu 6 2012-2013 22.? K kaxum noiodxcumenpHuiM U ompuyamens-
HbIM NOCTIeOCMBUSAM SO MOdHcem npusecmu?

2. Knarpatel. Lleomutsl. CTpoeHue: COOAIUTOBBIE SYEHKH, 3JIEMEHTapHbIC
sueiiku neonuta. Cunrte3 11eoauToB. CBOMCTBA: HOHOOOMEHHBIE, MOJICKYJISIPHO-
cuTOBOM 3¢ deKT, amcopOrronHbie. Mcmnonb3oBaHne B KaueCTBE KaTaau3aTopoB B
He(TEXUMHUHU.

B uem cocmoum cxoocmeo u paznuya 6 cmpoenuu euopama Memana u yeoauma?
Kaxkue ceoticmea yeonumog u3z nepeuucieHHvix @vluie UCNOIb3VIOMCA 6 MAKUX
npoyeccax Hegpmenepepabomkuy. KamaiumuiecKul KpeKuHe, pugopmumne, cum-
me3 cmecu KCUnol08 us moyond U Memanoad, pazoeierue o-, M-, N-KCUion08?

3. Kitarpatsl MmoueBHHBI M1 THOMOYEBHHBL. CTpoeHue. Mcnonp30BaHne B Kaye-
CTBE CEJIEKTUBHBIX PEAreHTOB MpU Aenapa@uHU3alud HePTIHBIX QpaKkIUi.

B uem cxoocmeo knampamoé memana u MoueuHvl U OmaUYUe OM KIAMpama
yeoauma?

4, KaButanael. Monekynsl ¢ BHYTpEHHEW KpuBH3HOW. CBs3bIBaHHE
HEUTPAJIBHBIX MOJIEKYJI. [{MKIOAEKCTpUHBL: Mony4yeHue, cBoiictBa. CTpyKTypa u
KOHCTaHTbhl KOMILIEKCOOOpA30BaHUsl C MPOU3BOAHBIMU HUTpo(deHnona. IIpuuunsl
IIMPOKOTO MCIOJIb30BAHMUS.

Luxnooexcmpunvl  wiupoko ucnonv3yromes 6 nuujegou (80-90%), kocmemuue-
CKOU U (hapmayeemuiecKol npoOMbIULIeHHOCMU 8 Kauecmee a2eHmos OJisl Meo-
JIEHHO20 8blC8000HCOeHUs U docmasKu eeujecms. llosacuume mexanusm ces3vi8a-
HUSL U 8bICBOOOICOCHUSL BKYCOBBIX, APOMAMOOPA3ZVIOWUX U TIeKAPCMEEHHbIX Ge-
wecms YUKIo00eKCmMpPUHamu, Y4umoleéds ux cmpoenue u cuopouibHo- , 2uopo-
GobHble cocmasnsaiowue ppazmenmol UX MOJIEKYIbL.

S. MouiekysipHble IIEIH U MOJEKYJISIPHbIE MUHIIETHI, CBS3bIBAHUE OMOJIOTH-
YEeCKU 3HAaUUMBbIX MoJieKy. [IpumMepsl penentopos.

6. Kanukcapensl, pe3opuuHapensl U TpunukinoTpuseparpuiensl (CTV) B ka-
YeCTBE PELENTOPOB, CBA3BIBAIOIINX HEHTpaibHbIe MOJIEKYJIbl. [IuHaMuka oOMeHa
rOCTEH B KaBUTATaX.

Cnpaeeonueo nu ymeepoicoenue, 4mo KaiuKcapeHvl, pe3opyYuHapeHsvl U mpuyux-
Jlompugepampuienvl — 3mo kagumanovl? Om ue2o 3a8ucum, Ha 6aui 832140, CKO-
pocmb obMmeHa cocmeltl 8 Kasumamax?

7. [uknodansl, HoMeHkIarypa. KpuntodaHnsl - MOJIEKYIbI-KJIETKH, CHHTE3 Ha
OCHOBE KaJIMKCapeHOoB, pe3opiHapenoB, CTV. Kapuepanasl u moiykapuepas-
npl. Kapuepus - HOBBIM BUJ OPUEHTALMOHHOM M30Mepuu. Vcnonp3oBaHHE Kap-
LEpaHJ0B U MOJYKapLEPAHIOB B KAYECTBE PEAKTOPOB IS MOJTYYEHUSI HEYCTOM-
YUBBIX MOJIEKYJI - IUKJIOOYyTaJreHa, OeH3MHA.



Cnpaseonuso 1u ymeepcoenue, 4mo KaauKcapenvl, pe3opyuHapervl U mpuyuK-
nompugepampuienvl. — 3mo Kpunmoganvl? OOviAcHume o0bpazoeanue cir08a-
HA368aHUsL —KPUNMOGAHBL: OM KAK020 Muna peyenmopos 3samuvl COCHAasHble Yd-
CMu HA38aHUs - Kpunmo- u (pan-?
Kaxoe nedocmamox npu ucnonv3osanuu Kapyepanoos 8 Kauecmee peaxmopos
011 cunmesa Heycmouyugvlx monexyn? Kaxue cywecmeyiom cnocobvl 0okasa-
MenbCmea, Ymo peaxyusi npouia u 0opazoeanocs Hogoe coeoureHue?
8. Xumus ynnepeHon
1. OtkpbiTUe GYIIEPEHOB — OJJHO M3 3HAUYUTEIBHBIX OTKPHITUN B XuMuUu XX Be-
ka. DysuiepeHbl - HOBBIM auIOTPONHBIA BUA yrieponaa. CrocoObl MOTydeHHs.
Boinenenne u ounctka. Ctpoenue. dusndeckue cpoiictBa. PeakimonHas crio-
COOHOCTH (hyJITIEPEHOB.
llo kaxkum ceazam ecmynaem ¢hyanepen 6 peaxkyuro /unvca-Anvoepa, yuxkionpu-
COeOUHEeHUS, 83AUMOOeUCMBYem ¢ MALOHOBbIM Ihupom?
2. Kommiekcel (ymiepeHoOB ¢ METaUIaMd -3HIIO3APAIbHBIE U AK303ApajbHBIC.
DOHno3ApaibHbie (DyJuiepeHbl, MOJTy4YeHUe, CTPOEHUE, CBOMCTBA, NMPUMEHEHHE.
OyniepeHsl B KaueCTBE PEIENTOPOB.
C uem cea3ana cepxnpoBOOUMOCHb KOMNIIEKCO8 QhyiiepeHos?
Kaxk pacuwugposams cmpoenue LI@Cgy, K3Cgo.?
DK303ApanbHbIe QYIIICPEHBI, TIOJyYeHHE, CTPOCHHE, CBOMCTBA, TPUMEHEHNE.
@ymiepeHsl B KauecTBe cyOcTpaToB. Kakue npumepuvl u3 npordeHHo20 6bl Mo-
Jrceme npugsecmu?
I'erepodynnepens (JierupoBaHHbie QyIIIEPEHBI), 00pa3yIOIIHECsT B Pe3yiIb-TaTe
3aMEIICHHs] YTIIEPOJIHBIX aTOMOB (DyJIEPEHOB aTOMAMHU JIPYTUX BEIIECTB.
Q. Henapumepsl u ux Tumnbl. CTpaTeruu CUHTE3a JEHIPUMEPOB. JIMBEPreHT-
HBI CI0C00 -«OT 1eHTpa K nepudepuny». [Ipumep cunmesa 0eHopumepos Ha oc-
HO8e dSMUNEeHOUAMUHA U AKPUTOHUMPUIA.
KoHBepreHnTHBINM €coco0 CHMHTE3a IEHIAPUMEPOB - «OT mepudepun K IESHTPY».
DuU3NYECKHE CBOMCTBA JECHIPUMEPOB.
Brnusaue npupoapl QyHKIIMOHAIBHBIX TPYII Ha MOBEPXHOCTH ACHAPUMEpPA HA
€ro cBoMcTBa. [Ipakmuueckoe ucnonv3osanue 0eHOpUMepos (XUmMuomepanus pa-
Ka u opyeux 3a601e6anuil; co30anue MemaiioKOMNIEeKCHbIX Kamaiu3amopos Ho-
6020 muna,).

Cemunap Ne 9. Katenanbl U porakcanbl. MoJsieKyJIsipHbIe YCTPOMCTBA.

MouJiekyJasipHbIe MALIUHBI.

1. CraTucTudeckuil Moaxo] K CUMHTE3y KaTe€HaHOB M poTakcaHoB. IIceBmopo-
takcanbl. Porakcansl. Cxema cuHTe3a. KareHansl, hopMupyeMbIe ¢ ITOMOIIBIO TT-

T-CTOKUHIOBBIX B3aUMOJAEHMCTBUAM. [I[pMHIMIT BCIOMOraTeIbHOM CBA3U B CHUHTE3€



KaTeHaHOB( TEMIUIATHBIA CTEpUUYECKUN Oapbep, KOOpAMHALMSA C KaTHOHOM Me-
Taja).

2. MounekymnsipHass U cynpamodieKyisipHas camocOopka. CamoopraHnuszaiusi.
Tepmunonorua. Meraminueckue ancamOiau. ['urantckue camocoOuparoumecs
KarcCyJibl

3. Konnenmus yctpoiictBa MoJeKyIsIpHbIX MamuH. Cxema paboThl MOJIEKY-
JIIPHOTO YCTPOWCTBA M MOJEKYJSPHOM MalvMHbL. MOJEKYJApHBbIE MAallWHbI Ha
OCHOBE KATEHAHOB M POTAKCaHOB. [IprMep MOJEKYISPHOTO «YEITHOKA», «IIECTe-
péukn». MaiuHbl, paboTa KOTOPbIX aKTUBHPYETCS CBETOM M U3MEHEHHEM KHC-
JOTHOCTHU cpefbl. [Ipumep paboThl MONEKYJISIPHON MAaIIMHBI TPU U3MEHEHHUH CTe-
NIEHU OKUCJIEHUS MeTalla. « MOJIEKYJIIpHBIE MYCKYJIBD.

4, [Ipumep MamuHBL, paboTaoUIel TpU NPOTEKAHUU  OKUCIUTEIbHO-
BOCCTAHOBUTEIBHOIO Mpouecca. MammHa, paboTa KOTOpOil OCHOBaHA Ha MpOTe-
KaHUM (POTOpeakuuu mpaHc-yuc-u3oMepu3annu. MamuHel, paboTa KOTOPHIX aK-
TuBUpyeTcs cBeToM. Hanoasurarens. CTpyKTypbl MOJIEKYJIIPHBIX MAIIUH Ha OC-
HOBE MPOU3BOJIHBIX TpUNTHIICHA U (yruiepeHa. MoiiekysipHas MaliiHa ¢ MOTO-
pom.

IIpumepsI
TECTOBBIX 3aJaHHUIl /IS CAMOIOATOTOBKH
1. Kakue u3 MpuBEICHHBIX TUIIOB COCTMHEHUI TTOKA HE UMEIOT MMUPOKUX
MEePCIEKTUB MPAKTHYECKOTO MPUMCHCHHUS '
1) xareHanbl; 2) KaBUTaHIbl, 3) AeHApPUMEpPHI; 4) (ysuiepeHsl.

2. OOpa3oBaHHe KOMILJIEKCOB C MIEPEHOCOM 3apsi/ia WK KOMIUIEKCOB C
aTOMOM METajula SBJISIFOTCS IPUEMAMU, KOTOPBIE HCIIOJIB3YIOTCS B XO/€
CHUHTE3a!

1) nennpumepoB; 2) KaT€HaHOB M POTAKCAHOB;

3) HanpsOKEHHBIX LIMKIOB; 4) MPaBWJIbHBIX MHOTOTPAaHHUKOB.

3. ATOMBI TSXKETBIX METAINIOB MOTYT OBITh TTIOMEIICHBI BO BHYTPEHHIOIO
MIOJIOCTh MOJICKYJIBI:
1) dymnepena; 2) kybOana;3) mgonekadnpaHa; 4) aaaMaHTaHa.

4. Bricokor(pexTuBHbIE JIeKapCTBEHHBIE MTpenapaTbl HOBOTO THUIA MOJY-
4aroT, BCTpauBas MOJIEKYJIbl JIEKAPCTBEHHBIX BEUIECTB B MOJIOCTH HEKOTO-
PBIX:

1) xaBuTaHmoB; 2) y310B;3) IeHApPUMEPOB; 4) TPOU3BOAHBIX (yII-
JepeHa.



TpeGoBanus K NpeICTABICHUIO PE3YJbTATOB CAMOCTOATEIbHOM PadoThl

CamocTosiTenbHast paboTa BKIIOYAET B €051 MOBTOPEHUE TEOPETUUECKOTO U
IIPAKTUYECKOI0 MaTepuaia JUCHUILINHEI, 3aCIIyIIIMBAEMOT0 U KOHCIIEKTUPYEMOTO
B XOJI€¢ ayJIUTOPHBIX 3aHATUN; U3YyYEHHE OCHOBHOM M JONOJHHUTEIBHOU JUTEpa-
Typhbl, YKa3aHHOU B paboueil yueOHOI mporpamme AMCHUIIIMHBI, CAMOKOHTPOIb
OTBETOB Ha OCHOBHBIE MTPOOJIEMHBIE BOIIPOCHI [0 TEMaM 3aHITHI; CAaMOCTOSITENb-
HBIN pa300p 3a1aHui U 3a7a4, peIIacMbIX Ha IPAKTUUYECKUX 3aHATHUSAX.

Pe3ynbrarel caMocToATEIbHON Pa0OTHI IPEACTABISIFOTCS U 0)OPMIISIOTCS B
BU/JIC OTBETOB HAa OCHOBHBIE IIOJIOXKEHUS TEOPETUUECKOTO U IPAKTUYECKOTIO MaTe-
purana JUCHUILIMHEI IO TEMaM.

Kpurepuu oieHKH BbINOJHEHHUS CAMOCTOATEIbHON PadoThI
CamocrosiTenbHas paboTa CTyJEHTa OLIEHUBAETCS MO0 €ro OTBETaM Ha CEMHHApE,
AKTUBHOCTM YYacTHsl B TPYIIIOBOM IHUCKYCCHUM, IO peE3yibTaraM HaIllMCAaHHOU
KOHTPOJIbHOHN pabOTHI.

Kpumepuu oyenusanus no omeemam na cemunape u aKmueHOCMU 8 2PYHOBOU
OUCKyccuu:

['myOuHa 1 moaHOTa OTBETA.

YMeHHne 1moka3aTrb 3HaHHE TEMbI HE TOJBKO [0 MATEPHAILY JEKIUH, HO U IO J0-
MOJIHUTEJILHOM JIUTEpaType.

YMeHue rpaMoTHO MHPOWILTIOCTPUPOBATH CBOM OTBET (OpMyJlaMHU U CXEMaMH
IIPEBPAILCHUN BELIECTB.

OTtcyTcTBUE (PaKTUYECKUX OMIMOOK, CBSI3aHHBIX C TOHUMaHUEM TEMBI.

YMeHue 3aMeTUTh HETOYHOCTh B OTBETE COKYPCHUKA M BOBPEMs IIOCKA3aTh Ipa-
BUJILHOE PELLIEHUE U BBIHECTH BOMPOC Ha 0OCYKICHHUE.

Kpumepuu oyenusanus no Hanucanuio KOHMpOILHOU padomul:

[TonHbIi ¥ NPaBUIIbHBIA OTBET HA BOMPOC: TEOPETHUECKOE OOOCHOBAHUE BOIIpOCa
C IOATBEPKACHUEM MMPAKTUIECKUMU JaHHBIMU.

[IpaBunpHas 3anuch GOPMYIT U CXEM MIPEBPAIICHUI BEIIECTB.
IIpoaeMOHCTPUPOBAHO 3HAHUE HE TOJIBKO MaTepuasna JIEKIUH, HO U JOIIOJIHU-
TEJIbHOU JIMTEPATYPHI.



IIpunoxenue 2

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALINN
denepanbHOE rOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIEr0 POQECCUOHAILHOTO 00pa30BaHUS

«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
(ABDY)

HIKOJIA ECTECTBEHHbBIX HAYK

OOHA ONEHOYHBIX CPEIACTB
o nucuunimuae «CynpaMoJsieKyJIsipHas XUMHUS»
Hanpasienue noarorosku 04.04.01 Xumus

Marucrepckas nporpaMma «@u3nyecKass M aHAJTUTHYECKAS XUMHUSD)
dopma NOArOTOBKYU OYHAS

BaaauBocToK
2017



IIpunoxenne 3

IHacoopr

(l)OHI[a OLCHOYHbIX CPEACTB
o TMCIOMIIJIMHE ((CpraMOJIeKy.]IﬂpHaH XUMUA»

Konx u ¢opmyaupos-

Ka KOMIICTCHIIUMA

Jrtansl GOPMUPOBAHHUA KOMIIETEHIMH

OK-8 -

CIIOCOOHOCTB K
abCTpakTHOMY
MBIIIICHUIO,
aHAIIN3Y, CHHTE3Y

3Haer

° OcHOBHBIE pa3feibl XUMHUYECKUX HAYK, THITBI
CBSI3€M U CXEMbI MEKMOJICKYJISIPHBIX B3aUMOJICHCTBUI
B 00J1aCTH KJIaCCUYCCKOM XMMHUU KOBAJICHTHOM CBSI3H.

. OcHoBHBIE 3aK0HBI (punocoduu, GOpMBI U Me-
TO/BI HAYYHOT'O ITO3HAHUS.

Ywmeer

o Hcnonp30BaTh XMMHYECKHE 3HAHHUSI B COYETa-
HUM ¢ 3aKoHaMH (utocopuu, hopMamMu U METOAAMH
HAayYHOTO TIO3HAHUS I OBIAJACHHUS Oa3HCHBIMHU IIO-
JIO)KEHUSIMU U MeTojojorueil Hopo Hayku — Cynpa-
MOJIEKYJIIPHON XUMHUH

. Ha ocHoBe cnocoOHOCTH K aOCTpakTHOMY
MBIIJICHUIO, aHAJIU3Y U CUHTE3Y OIICHUTh BO3MOXKHO-
CTH CYNPaMOJEKYJSIPHBIX aCCOIIMATOB C HEKOBAJCHT-
HBIMH CBSI3SIMH B CO3JJaHUM HAaHOMATEPUAIOB U UCKYC-
CTBEHHBIX CUCTEM, UMUTHUPYIONINX OWOJIIOTUYECKUE U
MEXaHHYECKHE MPOLIECCHI.

Bnaneer

° CnocoOHOCTBIO MCIIOJIB30BAHUS XMMHYECCKUX
3HAHWWA B COYETaHWM C 3akoHamu Quiocodun, dop-
MaMU ¥ METOJaMH Hay4YHOT'O TIO3HAHMS JIJIsl OBJIAICHUS
0a3UCHBIMU TIOJIOKEHHSIMU KM METOJMOJIOTHEH HOBOM
Hayku — CynpaMoneKynsipHOW XHUMHH.

J CriocoGHOCTBIO K aOCTPaKTHOMY MBIIUIEHHUIO,
aHAJIN3Y U CHHTE3Y, MO3BOJIAIONICH OICHUTH BO3MOXK-
HOCTH CYIPaMOJEKYISIPHBIX acCOIMAaTOB C HEKOBa-
JICHTHBIMU CBSI3SIMH B CO3JJaHUW HAHOMATEPHAJIOB H
M3YYEHHH HCKYCCTBEHHBIX CHUCTEM, WMHUTHUPYIOLIUX
OMOJIOTUYECKHE U MEXaHMIECKUE TIPOIECCHI.

OIIK-1 -

CIIOCOOHOCTD
HCIIOIL30BaTh 5
pa3BHUBAThH
TEOPETUICCKHE
OCHOBBEI
TPAJUIIUOHHBIX U
HOBBIX pas3zeron
XUMHH npu
pelieHun

3Haer

L OcHoOBHBIE pasaciibl XUMUYCCKHUX HAYK, U3y4a-
CMBIX B 6aKaJ'IaBpI/IaT€ WM CTICHHUAJIUTCTC.

L4 OcHOBHBIE THIIBI CBSI3¢d B  XHMHYECKHX
COE€IMHEHMIX KJIaCCUYECKON XUMUH

Ymeer

. YMeer HCHoJb30BaTh 3HAHUSA KJIACCHYECKOU
XUMHH NI TIOHHMaHUs MPOLIECCOB, MPOTEKAIOIINX B
CYIIPaMOJIEKYJIIPHOU XUMHUH.

. OneHuTh BO3MOKHOCTH HCITOJIb30BAHUS TOJY-
YEHHBIX 3HAHUH B MPodecCOHATBbHOMN 1eATeIbHOCTH.

Bnaneer

J CrocoGHOCThIO TBOPYECKH MBICIUTH, HCIIONb-
3ys 3HAHMS KJIACCHMYECKON XMMMHU JUIsl TOHMMaHUs
MIPOLIECCOB, MMPOTEKAOIIUX B CYIPAMOJIEKYJISIPHOU
XUMHH.




npodecCHOHATBbHBIX o CIIOCOOHOCTh ~ WCIOJIb30BaTh W pa3BHUBATh
3amaq TEOPETUYECKHE OCHOBBI TPAJUWLIUOHHBIX U HOBBIX
pa3aesioB HOBOM HAYKU — CYNMPaMOJIEKYISIPHOU XHUMHH
-TIpU pelIeHUH MPOPECCUOHANBHBIX 3a/1a4
-I'my6oKO TOHMMAaeT CMBICT CBOETO HCCIICIOBAHUS,
€ro TEOPETUYECKYIO U MPAKTUYECKYIO 3HAUUMOCTb.
[IK-4 - ciocobHOCTH 3 - MeTOM0IOTHI0 COCTaBJICHUSI HAYYHBIX OTYETOB,
Yy4acTBOBATh B Haet JOKJIaJIOB, MpE3CHTallui, cTarei Mo pe3ysibTaram
HAyYHBIX JUCKYC- COOCTBEHHBIX UCCIICJIOBAHHIA.
CHSIX M TIPEACTABIIATH -lIMeeT onbIT BRICTYILICHUS TIEpE]] Ay UTOPHEH.
T0JTy4eHHBIE B -IIpodeccronanbHO TpaMOTHO, YETKO U MOCIEA0BA-
HCCIICTOBAHHAX TEIHHO HM3JIaraTh Pe3yJIbTaThl CBOMX HCCIICIOBAHHIA
PE3YIIBTATEL B BHIC B OTUETE M HAYYHBIX NMyOnaukanusax (mokiane, pede-
parte, cTaTbe).
OTYETOB H HAay4HBIX | YMeCT -CB0OOAHO AepxaThCs mepel, ayJUuTOpHel, YeTKO U
myOmKanui (CTeH- HOCJIENOBATENLHO M3JIaraTh PE3YJIbTAThl CBOMX HC-
AOBBIC NOKJIAAbI, CJI€I0BaHMI, apryMEHTUPOBAHHO OTBEYaTh HA BO-
pedepathl u cTaThu B MIPOCHI, BECTH JIUCKYCCHIO.
NePUOANYECKON -CriocoOHOCTRI0 TIPO(ECCHOHATBHO TPAMOTHO, YETKO
Hay4YHOM [eYaTH) W TOCIIEZIOBATEIbHO H3JIaraTh pe3yibTaThl CBOUX HC-
CJICIOBAHMM B OTYETE, TOKIaae, pedepare, craThe.
Bnaneer | - CrocoOHOCTBIO BBICTYNATh MEpe]l ayuTOopue, yme-
JI0 BECTH JMCKYCCHIO, apTyYMEHTHPOBAHHO OTCTaWBaTh
CBOIO TOYKY 3PEHHUS, ONUPAsICh HA TEOPETUUYECKHE U
JTUTEepaTypHbIC 3HAHUS.
No KonTponupyemsbie Konp! u aTansr hopmupoBanmst OrnieHOYHBIE CPEICTBA
n/m paszzensl / TeMbI KOMITETEHIINI TEKYIIUH IIPOMEKYTO
JUCITUTUTAHBI KOHTPOJIb YHas
aTTecTanus
1 Paznen . ) 3naer  OcHos- | [IpoBepka
[Ipenmer cympamo- HBlE pa3jeibl XUMU4Ye- | 3HAHUKM  Ha | DK3aMeHall
nexymspuoit xumun. | OK-8 | cxpx HayK, TUIIBI CBsi- | IPAKTHYECKH | HOHHBIE
Peuientopel, cBSI3BI- 3el U CXEMBbl MEXKMOJIe- | X 3aHSATHSX | BOIPOCHI
BAIOIIME KATUOHBI Kynsapubix B3ammopeii- | Ne 1-4 B | NeNel — 30

Tema 1. OcHOBHEIE
MOHSITUS B CYTPAMO-
JEKYISIPHOU XUMUU,
CBsI3b C KJIaccHyec-
KOM XUMHUEH.

Tewma 2. PenenTopsl,
CBS3BIBAIOIIME  Ka-

CTBHHM B 00JIaCTH KJIac-
CHYECKON XUMHUH KOBa-
JICHTHOU CBSA3H.

npoiecce yc
THOTO OIIPO-
ca, y4acTusi B

OcHoBHBIE 3aKOHBI (hH- | AUCKYCCHUU
nocopun, popmel u me- | (YO-4)
TOJBI HAYYHOTO TIO3Ha-

HUS Hanucanue




THOHBI

Tema 3. Bugsl mo-
JIEKYJISIPHOTO pac-

IIO3HaBaHUA

Tema 4. Ankanuapl U

ANEKTPUJIBL.

Kanuk-

capenbl. PesopruHo-

pEHBI

. YMeer wucnosb-
30BaTh XUMHYECKHE
3HAHUS B COYCTAHHH C
3aKoHamMu (¢uocodun,
dbopMaMu u MeTOJIAMU
HAy4YHOTO MO3HAHUS
JUIs OBNajieHus: Oa3uc-
HBIMHU TIOJIOKEHUSIMU U
METOJIOJIOTHEN  HOBOWU
Hayku — CyrnpaMoJieKy-
JISIPHOM XUMHH;

Ha ocHoBe cnocoGHO-
CTH K aOCTpaKTHOMY
MBILUICHHUIO, aHAIIU3Y U
CUHTE3y OILIEHUTh BO3-
MOKHOCTH CyTpaMoJie-
KYJISIPHBIX aCCOIIMAaTOB
c HEKOBaJICHTHBIMU
CBS3SIMH B CO3JIaHUU
HAHOMAaTEPHAaJIOB U HC-
KYCCTBEHHBIX CHCTEM,
UMUTHUPYIOIIUX OHOJIO-
THYECKHEe M MEXaHU4e-
CKH€ MPOIECCHI.

° Bnagecer  cmo-
COOHOCTBIO HCIIOJIB30-
BaHUs XAMHYECKHX
3HAaHUM B COYCTAaHHUU C
3aKoHamMu (¢uaocodun,
dbopmamMu U MeToAaMHu
HAy4YHOTO TTO3HAHUS
UL OBJIAEHUs Oaswuc-
HBIMH TTOJIOKCHUSIMH H
METOJIOJIOTHEH  HOBOM
Hayku — CymnpaMoseky-
JSIPHOUM XUMUH;

CnocoOHOCTRIO K a0-
CTPaKTHOMY  MBIIILIC-
HUIO, aHAJIN3Y U CHHTE-
3y, MO3BOJISIOLIEH OlLle-
HUTh BO3MOXKHOCTHU CY-
MIPAMOJICKYJISIPHBIX ~ ac-
COIIMaTOB C HEKOBa-
JIEHTHBIMH CBSI3SIMU B
CO3aHUHM HAHOMATEPHU-
QOB W W3YYCHUU HC-
KYCCTBEHHBIX CHCTEM,
UMUTHPYIOIINX OHOJI0-
THYECKHe U MeXaHHu4Ye-

CKHE IMPOLCCCHI..

KOHTPOJIbHOM
pabotsr Nel
(ITP-2) mo
Marepuany
PaKTUYECKU
X 3aHATHNA No
1-4 (B
COOTBETCTBHU
ucC
PEUTHUHTOBOM
OLICHKOH
3HaHUM).

Paznen 2.

Peuenropsl,

CBA3bI-

DITK-1

3HaeT OCHOBHBIE pa3-
JIEJTbI XUMHUYECKHIX

[IpoBepka

3HAHUH Ha

DK3aMeHaIl




BAIOIIME  AHWOHBIL.
CBsi3bIBaHME  HEWT-
palbHBIX  MOJIEKYIL.
Oymiepensl.  [eHn-
pUMEPBL.

Tema 1. Peuenropsl,
CBS3BIBAIOLLIME AHU-
OHBI.

Tema 2. Css3blBa-
HUE  HEWUTpalbHBIX
mousekys. Kiarpan-
JIbl U KABUTAHIbI
Tema 3. Cymnpamo-
JEKyJsipast  XUMUs
dbymneperos. [enn-
pUMEPBHIL.

HayK, U3y4aeMbIX B Oa-
KaJlaBpHaTe WU CIICIIH-
anurere; OCHOBHBIE
THUIIBI cBsizel B
XUMHYECKHUX
COCTMHEHUSIX
KJIACCHYECKON XUMHUU

Ywmeer

-MCIOJIb30BaTh 3HAHUSA
KJIACCUYECKOU XUMHH
JUIs. TIOHUMAaHUs CIIO-
coOHOCTH penentopa K
HEKOBAJICHTHOMY B3a-
UMOJICHCTBUIO C CYO-
CTpaToM mpu 00pazo-
BaHUM CYINPaAMOJIEKY-
JSIPHOTO  COEIMHEHMS;
OTPENICTTUTh THUIIBI He-
KOBAQJICHTHBIX B3aUMO-
JICUCTBUA U OLEHHUTH
UX MPOYHOCTb;
-OLICHUTh  BO3MOXHO-
CTU  HCIOJb30BaHUSA
MOJYYCHHBIX 3HAHUU B
npodeccuoHanbHOMI
JIeSTEITLHOCTH.

Bnaneer

-CIIOCOOHOCTBIO  JIOTH-
YEeCKH MBICINUTh, HC-
MOJIb3ysl 3HAHUA KJlac-
CHYECKOM XHUMHUH Mg
IMOHUMAHUS CIIOCOOHO-
CTH pelenTopa K He-
KOBQJICHTHOMY  B3au-
MOJIEUCTBUIO C CYO-
cTpaTtoM mpu oOpa3zo-
BaHUU CYINpPaMOJIEKy-
JISIPHOTO COETUHEHUS,
- 3HAHUSMU AJIs OTIpe-
JIeJICHUs THIIAa HEKOBa-
JICHTHBIX B3anMOJEH-
CTBUM M OIIEHKH UX

MPOYHOCTH;
-CIHOCOOHOCTBIO  Olle-
HUTbH BO3MOXXHOCTHU

UCTIONB30BaHUS  TIOJY-
YEHHBIX 3HaHWH B MPO-
dbeccuoHanpbHON  n1esI-
TETHHOCTH.

MPaKTHYECKH
X  3aHATHAX
Ne 58 B
mpoIriecce yc
THOTO OIIPO-
ca, yJacTus B
JTUCKYCCUU
(YO-4)

Hanucanne
KOHTPOJIbHOU
paboTer Ne 2
(ITP-2) mo
Marepuany
MPAKTHYECKH
X 3aHATANA No
5-8 (B
COOTBETCTBHU
uc
PEUTUHTOBOM
OLICHKOM
3HAHUK).

HOHHBIE
BOTIPOCHI
NoNel — 30




Paznen 3.
Temmnatel 1 camo-
cOopka. Monexky-
JSIpHBIE yCTPOMCTBA
Y MalllMHBI.

Tema 1. Karenaunsl u
porakcanbl. Cynpa-
MoJeKyJsipHas  ¢o-
ToxuMus. Moneky-
JSIpHBIE YCTPOMCTBA.
Tema 2. Moneky-
JSIpHbIE MAILIUHBI.

[K-4

-I'nmy6oko  moHuMmaer
CMBICII CBOETO HCCIIC-
JIOBaHUs, €r0 TEOPETH-
YeCKyl0 U TIpaKTHYe-
CKYIO 3HAYUMOCTb.

- Merogomoruio co-
CTaBJICHUS  HAy4YHBIX
OTYETOB, JIOKJIAJIOB,
Mpe3eHTalu, crareu
o pe3yinbraTam co0-
CTBEHHBIX HCCJIEIOBA-
HUH.

-MImeeT ompIT BBHICTYII-
JIeHUSl TIepeld ayAauTo-
puUei.

-IIpodeccronanbho
IpPaMOTHO, Y€TKO M TI0-
CJIEZIOBATEIILHO  M3JIa-
raTh pe3yJabTaThl CBOUX
HCCJIE0BAHUM B OTYe-
T€ W HAYYHBIX ITyOJIH-
Kausax (Iokiazae, pe-
depare, craTbe).
-CB0OOOAHO JepKaTbCs
nepesn ayJIuTOpuUeH,
4eTKO M IOCIIeA0Ba-
TEJIBHO H3JIaraTh pe-
3yJIbTaThl CBOUX HC-
CJIeZIOBaHUM, apryMeH-
TUPOBAaHHO  OTBEYATh
Ha BOMPOCHl, BECTH
JICKYCCHIO.

-CrocoOHOCTBIO  TIPO-
(deccuoHaIbHO TPaMoOT-
HO, YETKO U MOCJIeI0Ba-
TEJIBHO HW3JIaraTh pe-
3yJIbTaThl CBOUX HCCIIC-
JIOBaHWH B OTYETE, JO-
knane, pedepare, cra-
ThbEC.

- CnocoOHOCTBIO BBI-
CTymnarth mepes ayauTo-
puei, yMelno BECTH
JUCKYCCHIO, apryMeH-
TUPOBAaHHO OTCTaWBaTh
CBOIO TOYKY 3pEHHUS,
ONMHUpPasCh Ha TEOPETH-
YEeCKUe U JUTeparyp-
HBIC 3HAHMUSL.

IIpoBepka
3HAHUM Ha
MPAKTUYECKU
X  3aHATHAX
Ne 89 B
rnmpouecce  yc
THOTO OIpO-
ca, y4yacTus B
JIMCKYCCUU
(YO-4)

Hanucanne
KOHTPOJILHOU
paboTer Ne3
(ITP-2) mo
MaTepHuary
MPaKTUYECKU
X 3aHATHA No
8-9 (B
COOTBETCTBHU
uc
PEUTUHTOBOM
OLIEHKOM
3HAHUK).

DK3aMeHaIl
MOHHBIC
BOITPOCHI
NeNel — 30
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aucuuinHe «CynpamoJieKyJasspHasi XUMHSD)

Koa n popmy- | Itansl GopMUpPOBAHMSA KOMIIETEH- | KPUTEPUH NMoKa3aTeJIn 0aJ1JIBI

JIMPOBKA KOM- | IIMHU

NneTeHI

3HaHUE OCHOB -croco0HOCTh  00B- | 51-75
KJIACCHYECKOM XU- | SICHUTh  HPUHIUIHI-
MHH — XUMHH KO- abHOE OTJINYHE
BAJICHTHOM CBSI3HU. KJIACCHUYECKOM  XH-
OCHOBHBIE 3aK0O- | MHH OT CyIpamoJie-
Hbl puitocouu. | KyIAPHOIL;
° OCHOBHEIE - OOBSCHUTH Og’beK-
THB -
pasjenbl  XUMHYe- HBIC M CYOBCK
THBHBIC  TPHYHHBI
CKMX HayK, THIIbI
. BO3HUKHOBEHHSI HO-
CBSI3¢M W  CXEMBI Boii mayku- Cympa-
MEKXMOJICKY ISP~ MOJIEKYJSIDHOH ~ XH-
HBIX  B3aUMOJICH- MUK
3HAeT N
CTBUM B 00JaCTH
(moporo- o
o KJIACCUYCCKOM XH-
BBII ypO- -
BEHE) MHH KOBQJICHTHOMH
CBSI3H.
OCHOBHBIE 3aKOHBI
¢unocopun, dop-

OK-8 - MBI U  METONbI
Hay4YHOrO0  IIO3Ha-

Crnioco6-

HUSL.

HOCTb K

a0CTpaKTHOM

y

MBIIJICHUTO,

aHaJIN3Y,

CUHTE3Y . Hcrmons3o- | YMeHue HCIIOb- CIIOCOOHOCTS Ol1€e- 76-85
BaTh XHMMHYECKHE | 30BaTh XUMHUYE- HUTh BO3MOKHOCTH
3HAHHUS B CO4YeTa- | CKUE 3HAHHA B CYMpPaMOJIEKYIISIp-
HMM C 3aKOHAaMH | COYETaHWH C 3a- HBIX aCCOI[MaTOB
¢unocopun, ¢op- | KoOHaMH GUIOCO- | — B CO3JAHUM UC-
MaMU ¥ MeToiamu | QUH U OBJae- | KYCCTBEHHBIX CH-
HAYYHOTO  TI03HAa- | HUS Oa3UCHBIMU CTEM, UMUTHUPYIO-
HUS U1 OBJIAJIeHUs | TIOJIOKCHUSIMU U | TITUX OHMOJIOTHYe-

yMeeT 0a3UCHBIMHA TIOJIO- | METOJOJIOTHEH CKHE TPOIIECCHI.
(Ipo#BHU- | JKEHUSIMH M METO- | HOBOM HAYKH . - B CO3JIaHUHU MO-
HYTBI) | gojorveil  HOBOM JIEKYISPHBIX

Haykn — Cynpamo-
TEKYISAPHOU XUMUHU
Ha ocnoBe crro-
COOHOCTH K a0-
CTpaKTHOMy MBIIII-
JIEHUIO, aHATIU3Y U
CUHTE3Y OIICHUTh
BO3MOKHOCTH CY-

YCTPOMCTB U MOJIE-
KYJISIPHBIX MaIlIlH




HPaMOJICKYIIIPHBIX
accoIMaToB C He-
KOBaJICHTHBIMH
CBSI3sIMH B CO3/1a-
HHUH HaHOMaTepHa-
JIOB M UCKYCCTBCH-
HBIX CHCTEM, UMH-
TUPYIOIUX OHOI0-
T'MYECKHe U MeXa-
HHYECKHUE Iporiec-
CBI.

BJIaJieeT
(BBICO-
KHit)

° Cnoco0Ho-
CTBIO HCIIOJIb30Ba-
HUSA  XMMHYECKHX
3HaHUII B COYeTa-
HUM C 3aKOHaMH
¢dunocopun, dop-
MaMH H METOHaMHU
HAay4yHOTO  TO3Ha-
HHS U OBJIaZEHUS
0a3UCHBIMH  I10JIO-
JKEHUSIMU U METO-
JIOJIOTHEH  HOBOM
Hayku — Cynpamo-
JEKYJIApHOU  XU-
MHHU.
Cr1ocoOHOCTBIO K
abcTpakTHOMY
MBIIIJICHUIO, aHa-
JU3Y U CUHTE3Y,
MO3BOJISIONICH
OIICHHUTH BO3MOXK-
HOCTH CyIpamoJie-
KYJSIPHBIX aCCOIIH-
aTOB C HEKOBa-
JICHTHBIMH CBSI3SIMU
B CO3JaHUH HAHO-
MaTepUasoB U U3Y-
YCHHUH HCKYC-
CTBEHHBIX CHUCTEM,
AMUTHPYIOITIX
OMOJIOTHYECKUE U
MEXaHHUYECKHUE
MIPOIIECCHI.

Hassikamu a0-
CTPAKTHOTO
MBIIIICHUS, aHa-
JIN3a U CUHTE3a
JUUIS OLICHKU BO3-
MO>KHOCTEH Cy-
pamMoJIeKyJIsip-
HOM XHMUH B CO-
3/IaHUH UCKYC-
CTBEHHBIX CH-
CTeM, UMUTHUPY-
OIUX OUOJIOTHU-
YeCKHE U MeXa-
HUYECKHE MPO-
IIECCHI.

-CIIOCOOHOCTh CBSI-
3aTh XUMHUYECKYIO
CTPYKTYpY CYIIpaMo-
JIEKYJISIPHOTO acco-
1uara C BHIIOJIHSIE-
MBIMHU TPOLIECCAMHU
camMocOOpKH, Tepe-
HOCa KaTHOHOB Uepe3
HNOHHBIC KaHaJIbI,
LieJICHAIIPaBICHHON
JOCTaBKH JIEKapCTB,
pabotoii Monexy-
JSIPHBIX MAILUH, B
CO3aHUH UCKYC-
CTBEHHBIX CUCTEM,

UMUTHPYIOIIHX
oHnoornyecKue

IPOLIECCHI.

86-100




OIIK-1 -

Crnoco6-
HOCTh
UCIIOJIh30BAaT
b u
pa3BUBaThH
TEOPETUYECK
ue OCHOBBI
TPpaAULNOHH
bIX W HOBBIX
pas3zuernos
XUMUU  TIPU
peleHUH
npodeccuona
JBHBIX 337124

3Hanue OCHOB | -CIIOCOOHOCTE  00B- | 51-75
° OCHOBHBIE | KIaCCUYECKOW XHU- | SICHUTh CTpPOCHHUE
pa3ﬂeﬂbl XUMuye- | MUM — XUMHU KO- | MOJICKYJIbI
CKMX HayK, M3yda- BaJICHTHOH CBSI3H. OpPTraHUYEeCcKOro u
eMbIX B  Gaka- | SHAHHE HEOPraHW4EeCKOro
COCIIUHCHUS
3HAeT naBpuaTe miu cre- | OCHOBHBIX  THIIOB A >
% - YKa3aThb THUII CBA3U-
(noporo- | (uAIATETE. epen ? HgHHOﬁ KOBAJICHT
BBl ypo- | OCHOBHBIE  THITHI | XUMHICCKUX N N
BEHB) - COCIMHEHUSX HOH NOJBIPHON M HE-
I i KJIACCHYECKOM nonapuoit,  obwac-
XAMUYECKHAX HUTH TPHPOLY ce
COCANMHEHUAX XUMHUH 00pa3oBaHusl.
KJIAaCCUYECKOM
XAMUHA
° VYMeeT wuc-| e VMeHue -yMeeT 0OBACHUTH 76-85
MOJIb30BaTh 3HAHUS | UCIIOJIb30BATh Opupoay CBA3CHU B
KJIACCUUECKOW XH- | 3HaHUA  Kiaccu- | CYTPAMOJICKYIHPHBIX
MHH IS TIOHHMa- | 9ecKoi  xumum | ¢ColHatax,
-OOCHUTH UX Hqu-
HUA IIPOIIECCOB, | [UI  [TOHMMaHUS
OTEKalOUIMX B | IPUPOJIBI MOCTPO HOCTB B MOJICKyIIax
II -
ymeer ; EHHUS CYIIpaMoJIe KpayH->QHpoB,
e CYNPaMOIIEKyIAp- yIIp KPHITTAEOB, Cihe-
Hy 1) HOU XUMUH. KYJIPHBIX €O~ | paH/IOB 1 JIp. THIOB
° OuLeHuTh CIUHECHUU WU UX | coenUHEHUM.
BO3MOYKHOCTH HC- | BO3MOHOCTSIX.
[IOJB30BaHUs  II0-
JYYCHHBIX 3HAHUN
B Tpo¢heCCHOHAIb-
HOU HEeATENBHOCTH.
o Cnocob6no- | CrocoGHOCTE HC- - CIOCOOHOCTH 86-100
CTBbIO  TBOPYECKH | OJIB30BATh IO- OLICHUTb BO3MOKHO-
MBICIIUTh, HWCHOJIb- | JTYYCHHBIC 3Ha- CTH HOBBIX COCINHC-
3ys 3HaHMS KJjac- | HUS IS Jajib- HUM B CO3aHHU Cy-
CHUECKOH  XMMHM | Heiiniero pazpu- | PAMOJICKYJIAPHBIX
9) CT KT
JUIS  TIOHUMAaHMs | THSI HOBOWM PYKTYD,
- CIIOCOOHOCThH
MPOIIECCOB, TPOTe- | HAYKH.
OLCHUTH HalIpaBJIC-
Kaiolx B cylipa- HHUSI IPAKTHYECKOTO
MOHeKyﬂﬂpHOH HCITIOJIB30BaAHUA HO-
BJIAJIEET XHMHH. BBIX CTPYKTYp B (po-
(BBICO- *CIIOCOOHOCT TOHHUKE, JICKTPOHHU-
xnit) HCIIONB30BaTh | Ke H Jp.

pa3BuBaTh TeOpe-
TUYECKUE OCHOBBI
TPaJIULIUOHHBIX U
HOBBIX  pa3felioB
HOBOM Hayku —
CYIIpaMOJIEKYJIIpH
Ol XMMHHM -TIpH
pelieHnn

po¢eCCHOHAIIbH
BIX 33Ja4




IIK-4
CIOCOOHOCTD
y4acTBOBATh
B HAyYHBIX
JTUCKYCCHSIX
Y TIPEJICTaB-
JISITH TIOJTY-
YeHHEIE B
HCCIEN0BaHU
X pe3yib-
TaThbl B BUJIE
OTYETOB U
Hay4YHBIX
myOrKanui
(crenmoBbie
JTOKJIAJIbI,
pedepatsl 1
CTaTbH B
nepuoanyec-
KOW Hay4HOU
NeyaTH)

-I'my6oko moHuma-
€T CMBICT CBOETO
WCCIICIOBAHMSI, €T0
TEOPETUYECKYI0 U

Yposens chop-
MHUPOBAHHOCTH,
POYHOCTH H
TITyOWHBI 3HAHUI

CrnocoGHOCTh
copMyIHUpOBaTh
CYTb CBOETO HC-
CJICZIOBaHUSI, €r0

51-75

MPaAKTHYECKYIO 10 pe3yJabTaTaM TEOPETHYECKYIO 1

3HAYMMOCTb. CBOCTO HCCIENO- | MPAaKTHYECKYIO

- MeTonoJoruo | BaHUs, 10 METO- 3HAYMMOCTD; MPE/I-
3Haet COCTAaBJICHUS JIOJIOTUH COCTaB- | CTAaBUTh IUIAH OT-
](;?é) (}),11;(:)'_ Hay4HBIX OTYETOB, | JICHHS OTUETOB, yeTa, TE3UCHI J10-
BOHE) JTOKJIa/I0OB, MPE3€H- | HAyYHBIX JIOKJa- | Kiaja.

Talluid, CTaTed IO | JAOB, MMyOJIMKAIUH.

pe3ynbrataMm co0-

CTBEHHBIX HCCIe-

JIOBaHUH.

-ImMeeT ONBIT BBI-

CTYIUICHHSI TIepe]

ayIUTOPUEN.

[Tpodeccnonansuo | YpoBeHs chop- Cdopmuposan- 76-85

IPaMOTHO, Y€TKO ¥ | MUPOBAaHHOCTH HOCTb YMEHUS YeT-

MOCIICZIOBATEILHO | yMEHHUS podec- | KO H3JIOKHTh TEO-

u3naratb  pe3yiib- | CHOHAIBHO Ipa- PETHUYECKYIO 51

TaTbl CBOMX HC- | MOTHO, YETKO U PAKTHICCKYIO

CIEIOBAaHHM B OT- | IOCIAEAOBATEALHO | 3HAYUMOCTL CBOEH

4eTe W HAy4YHBIX | U3JIaraTh pe3ylib- | PaboTEHI.

nyOauKanusax (17o- | TaThl CBOMX UC- YMeHue B JIHUCKYyC-

Kimane, pedepare, | CleIOBaHUN B CUU OOBSICHUTH HO-
yMeeT CTaThe). OTYeTe U Hay4- BU3HY U MpPEUMy-
(mpomBu- | -CBOOOAHO  jAep- | HBIX MyOJWKAIM- | IECTBO CBOETO Me-
HYThIH) XKaTbCA nepen | IX; ypoBEHb TOOA HCCIIeI0Ba-

ayTUTOPUEH, 4eTKO | ChOPMUPOBAHHO- | HUS TI0 CPAaBHEHUIO

W TOCJIeIoBaTellb- | CTH YMEHUS Ipa- | C APYTUMHU.

HO W3JIaratb pe- | MOTHO OTBEYATh

3ylbTaThl  CBOWX | Ha BOMPOCHI, ap-

WCCIICIOBAHMM, ap- | TYMEHTUPOBAHHO

T'YMEHTHPOBAHHO BECTH JIUCKYCCHIO

OTBEYaTh HA BO-

MIPOCHI, BECTH JIAC-

KYCCHIO.

-CnocoGHOCThIO VYposens  cdop- | ChopmupoBannsie | 86-100

npodecCHOHATEHO | MEPOBAaHHOCTH HaBBIKH yBEPEHHO

IPaMOTHO, YETKO W | HaBbIKa Mpodec- | Aep>KaThCs  Mepen

MOCJIEIOBATENIbHO | CHOHAJILHO — Tpa- | ayIuTOPHUEH, HE

u3naratb  pe3yib- | MOTHO, YETKO U | OOSTHCS CIOXKHBIX

TaThl CBOMX HCCJIe- | MIOCJIEIOBATEILHO | BOIIPOCOB, BBICKA-
?;;ig?T JIOBaHW B OTYETE, | M3J1araTh pPe3yib- | 3bIBaTh CBOKO TOU-
i) noknane, pedepa- | TaTel CBOI/}’X WC- | Ky 3pCHHs Ha BO3-

T€, CTaThE. CICAOBAHMM B | HUKAIOIIUE  TIPO-

- CiocoOHOCTBIO oTyeTax W Hayy- | OJeMbl, CCBUIAsCh

BBICTYIIATh MEPEN
ayJIuTOpHe, yme-
JI0 BECTU AUCKYC-
CHIO, aPT'YMEHTH-

HBIX IyOJTUKaIU-

AX. YpoBeHb
copMHpOBaH-
HOCTh HaBBIKA

Ha JIATEpATypHbIE
CBEIECHUS U CBOU
OIBIT.




POBaHHO OTCTaU-
BaTh CBOIO TOUKY
3peHusi, ONupasich
Ha TEOPETUUYECKUE
U TUTEpaTypHbIE
3HaHUSI.

BBICTYIIATh IIEpE]
ayIUTOpHUEH, yMe-
JIO BECTH AMCKYC-
CUIO, apryMEHTH-
POBaHHO OTCTau-
BaTb CBOI TOYKY

3peHusl.

Kpurepuu oieHKH 3HAHMA, YMEHHM M HABBIKOB NPH TeKYIlleH NMPoBepKe
1. OueHka yCTHBIX OTBETOB:

Otrmerka "OTan4HO"

1. JlaH TOJIHBIN W NMPaBUJIILHBIN OTBET HA BCE BOMPOCHL. Y MEHUE 00b-
SCHSITh CYLTHOCTb SIBJICHUH, MPOIECCOB, JI€TaTh BHIBOIBI U 0000IIIECHHUS .

2. Marepran H310KE€H B ONPENEICHHOW JIOTMYECKOM ITOCIEA0BA-
TEJIbHOCTH, TUTEPATYPHBIM SA3BIKOM.

3. IlpaBuibHO 3anucaHbl GOPMYJIIbI BEIIECTB U CXEMbI PEaKIUH.

4. Jlanbl apryMEHTUPOBaHHbIE OTBETHI C MPUMEPAMH Ha JOINOJIHHUTEIb-
HbI€ BOIPOCHI.

Otmerka "Xopomo"

1, 2, 3, 4 — aganmoruudo ormetke "OTanyHo".

5. JomymieHsl 2-3 HECYIIECTBEHHBIE OUIMOKW, HWCIPABJICHHBIC IIO
TpeOOBaHMIO TpernoaaBaTelis, HabMoaanack "MEepoXoBaTOCTh" B U3JIOKEHUU
Marepuarna.

OtMeTKa "'Y10BJIETBOPUTEIBLHO'"

1. VY4eOHbIl MaTepuaj, B OCHOBHOM, OXBAad€H IOJHOCThIO, HO 0e3
YBEPEHHOCTH, TPHU 3TOM JOMYIICHBI 1-2 CylliecTBEHHbIE OMMOKHU (Hampumep,
HEyMEHUE IPUMEHSThH 3aKOHBI U TEOPUHU K OOBSICHEHUIO HOBBIX (DAKTOB).

2. OTBET HEMOJHBIM, XOTS M COOTBETCTBYET TpeOyeMoll TiyOuHe,
MTOCTPOEH HECBA3HO.

Otmerka "HeynoB/jieTBOPUTEIBHO"

1. He3nanune unm HemoHumanue OoJblIeld Wik Haubosiee cylie-
CTBEHHOM 4acTH y4eOHOIro Marepuana.
2. Jlomy1eHbl CyIEeCTBEHHbIE OLIMOKH, KOTOPbIE HE MCIPAaBIISIOTCS

II0CJI€ YTOYHSIOIIUX BOIPOCOB, MATEPHUAII U3JI0KEH HECBA3HO.
2. OuneHka NMCbMEHHBIX Pa00T (KOHTPOJIbHBIE PA00THI):

Kpurepun te xe. M3 OLEHOK 3a KaKIblii BOIPOC BBIBOJWTCA CPEHHSAS
UTOrOBasi OLIEHKA 32 MUCbMEHHYIO paboTy.
IIpuMepHbIii nepevyeHsb oeHOYHBIX cpeacts (0OC)
|. YeTHBII onipoc
1. I'pynmoBast auckyccust (YO-4) (I'pynmoBast JUCKYCCHsI — pAaCCMOTPECHHUE, aHa-
JIM3 PA3JIMYHBIX IMO3ULIMN, TOYEK 3PEHUS YUECHBIX HA COAEpPKAHUE TOW WIA UHOU
npo01eMbl, KOHLEMIMN BbIOOpA MyTeH MPAKTUUECKOW peann3alliy CTOSIIMX Tie-




pen oOydarommMucs 3a1ad.) - Tema, BOPOCH ISt 00CYKISHUs. 3alaHusl s
HOJTOTOBKH.

2. Ox3ameH (CpencTtBo MpoMeEXyTOUHOIO KOHTPOJIsi) — Bompockl k 3k3ameRy,
00pasIiel OUIIETOB.

Kommiekr OLCHOYHbBIX CPEACTB IJIHA npome:)fcymoquoﬁ arTrecranmm

K mpomexxyTouHOM arrecTtanuu JOMyCKAlTCS TOJbKO T€ CTYACHTHI, KO-
TOpbIE CUCTEMATHYECKHA B TEUEHHE BCErO CEMECTpa aKTMBHO pabOTaiu Ha ce-
MHHApPCKUX 3aHATUSX, YYACTBOBAIM B JUCKYCCHUSX, ITOKa3bIBas YBEPEHHBIC
3HaHUA (0al1 HEe HIDKE 3), MOJYYMJIM TOJIOKUTEIbHBIE OIEHKH M0 KOHTPOJIb-
HBIM paboTaM U B pe3yJIbTaTe MOJYYHJIM OT MpEeroiaBaTeis JIOMYCK K dK3aMe-
HAIlMOHHOM CECCHH.

JIK3aMEHAUMOHHBbIC MATEPHAJIbI
Bomnpocs! 1J1s1 HIOATOTOBKH K 3K3aMeHY
1o nucuuiuinHe «CynpamMoJieKyJasipHasi XUMHS)

1. 3aKOHOMEPHOCTH BO3HUKHOBEHMSI HOBOM HAyKU — CYIPaMOJICKYJISIPHOU XU-
MUH

2. Tlpenmer cympamonexkynsipHod Xumuud. OCHOBHBIE TIOHATHSA. PEIETTOP-
cyOCcTpar, roCTh-X0351H, MPEIOPTaHU3aLINs], KOMIZIEMEHTAPHOCT .

3. Cranuu mpoliecca KOMIUIEKCOOOpa30BaHUsl X035UH-TOCTh. TepMonHamMuye-
ckue dPPeKThI

4. Knaccudukarusi cynpamoJeKyIsIpHBIX CUCTEM: KAaBUTAHJbI M KIATPaHJbI,
B3aMMOOTHOIIICHUSI TOCTb-XO3SMH THUIIA «KaICyJa», «THE3J0», «HACECT»,
«COHABUY» U JIP.

4. CuHre3 mepBoro KpayH-a¢dupa, ero cBoiictBa. CrocoObl CUHTE3a KpayH-
3(upoB..

5. OcobGeHHOCTU CHHTE3a KpayH-3(DUPOB: BHICOKOE pa30aBiieHUE, TEMIUIATHBIN
s dexr,

6. 'eTepokpayH-2(pHpbI, 0COOCHHOCTH CHHTE3a, TEMILJIATUPYIONTHE KATHOHBI

7. Kpayu-adpupsl. CpoiictBa. CeneKTHBHOCTh KOMILIEKCOoOpa3oBanms. Pac-
TBOpUMOCTh. [Ipumep ucnonp3zoBanus B MexdaszHoMm karamuze. Ihdext «o0-
Ha)KEHHOT'0» HOHAY.

8. 3amucate popmyny nuben3ol8(Og2gkopana-6), MPUBECTH CXEMY €ro CHH-
TE€3a, ON1MCaTh CBOMCTRA.



9. PeuenTopsl, crnocoOHBbIE CBA3BIBATH KATHOHBI: KpayH-3(PHUpHI, MMOAAHIBI,
KpUNTaH/bl, JapuaT-3gupsl, chepanapl, nomycdepanipl, KpunrachepaH.sl.
AnKanuasl U SIEKTPUIBL.

10. Buapsl MoniekysspHOTo pacrio3HaBaHUsl. « DyTOOIbHBIA MIU».

11. Penentopbl, criocOOHBIE CBS3bIBaTh aHWOHBL. OCOOCHHOCTH CBSI3BIBAHMSI
AHHOHOB.

12. Peuentopsl, ciocoOHbIE CBA3BIBATH HEUTPAIbHBIE MOJIEKYJIbl. MONEKyIsIp-
HBIE IIETU U MOJIEKYJISIPHbIE TUHUETHI

13. Knatpartnsie ruzpatsl. ['uapat MeTaHa.

14. Ileonntel. TBepable KIaTpaThl OPraHUYECKUX XO35€EB

15. LukioaeKCTpuHBl, NOJy4YyeHUe, KOH(pOpMalus, NPUYUHBI IIUPOKOIO HC-
ITOJIb30BAHUS.

16. KanukcapeHsl, nojiydeHue, KOHPOpMaILuu, 00pa3oBaHUE KOMILIEKCOB C Ka-
THOHAMU U HEUTPAJIbHBIMU MOJIeKyJaMU. TyHHENbHbBIN 3P (DEKT.

17. I'nbpuanble KaMKcapeHbl. « MONEKYJIAPHBII IITPULD).

18. KanukcapeHsl 1 pe30pLUHOPEHBI B KAYECTBE UCXOAHBIX BEIIECTB JJII CUH-
T€3a MOJIEKYJI-KJIETOK.

19. Kapuepanasl, nosnykapuepasasl.. Kapuepus- ctepeon3oMepusi HOBOTO TH-
mna.

20. Hcnosp3oBaHne KapuepaHAOB M NOJYKAPLEPAHIOB Ui ITOIYYEHHS HeE-
YCTOMYMUBBIX MOJIEKYJI

21. CynpamonexynsipHas xumust QysuiepeHoB. CriocoObl CUHTE3a, PU3HUECKUE
U XUMHUYECKHUE CBOMCTBA. DHJ0- U SK303IpAJIbHBIE KOMILJIEKCHI C METAJJIAMU.
22. Jlenipumepsl, CIOCOOBI CUHTE3a, CBOMCTBA, IPUMEHEHHE.

23. MonekyisipHas 4 CynpaMoJIeKyJsipHas caMocOopka. «PemeTkuy, «3Taxep-
K, «OQUCHD.

24. CnocoObl cHHTE3a IMCEeBAOPOTAKCAHOB. VMcroiab30BaHne UX B MOJIEKYJISp-
HBIX YCTPOMCTBAX.

25. IlpuHIMI BCIIOMOTaTENbHOM CBSI3U B CUHTE3€ POTAKCAHOB.

25. Cnoco0bl cHHTE3a KaTeHaHOB. Vcronb30BaHME KaT€HAHOB B MOJIEKYJISIp-
HBIX YCTPOMCTBAX

26. [Ipumepsl HOTOXUMHUUYECKUX MOJIEKYJISIPHBIX YCTPONUCTB

27.Cxema paboThl MOJIEKYJISIPHOTO YCTPOMCTBA M MOJIEKYJISIPHOM MallIKHBI.
MounekyssipHble MallIMHBI HA OCHOBE KaTEHAHOB M poTakcaHoB. [Ipumep moiie-
KYJISIPHOTO «YEIHOKa», «IIECTEPEHKI.

28.. [Ipumep pabOThI MOJIEKYJISIPHON MaIIMHBI IPU U3MEHEHUH CTENEHU OKHC-
neHus Metauia. «MoJeKyIsIpHbIe MYCKYJIbD».



29. Ilpumep wMammHbl, paboTarlell MpH MNPOTEKAHUH OKHUCIUTEIHHO-
BOCCTaHOBHUTENBHOTO Tporiecca. MaimHa, paboTa KOTOpOl OCHOBaHAa Ha IPO-
TeKaHUU (GOTOPEAKITUH MPAHC-YUC-T30MEPU3ALIUH.
30. MammHbl, paboTa KOTOPBIX aKTUBUPYETCS CBeTOM. HaHomBurartens.
CTpyKTypbl MOJICKYJISIPHBIX MAIlMH HAa OCHOBE NPOW3BOIHBIX TPUITHIICHA W
dymiepena. MoieKysipHast MallTiHa ¢ MOTOPOM.
31. Hazosure no MIOITAK crenyroriye coeMHEHUS:
18-kpayn-6, 15-xpayn-5, 14(N42,3;x0pann-6), nuodensol8(0Og2¢xopana-6),
([2.2.2]-xpunTang, .
32.1lo Ha3BaHMIO 3AMUIINTE CTPYKTYPY COCAMHCHHsS, K KaKOMy THUITy pe-
IIEITOPOB OHO OTHOCHUTCSL:
a. 4,13-mmaza-1,7,10,16-TeTpaokcanmKkiIOOKTaIeKaH;
0. 2,5,8,11,14,17-rekca0KCaoOKTaIEKaH,
B. 1,10-1naza-4,7,13,16,21,24-rexcaokcabunukiio[8.8.8]rekcasiiko3an.

I[Ipumepsbl IK3aMeHAIIMOHHBIX OUJIETOB.
buaer 1
1. LleHTpanbHOE U JIaATEPATIBLHOE PACIIO3HABAHHUE.
2. 3amucats hopmyny nuden3o 1 8(Og2skopanHaa-6), IPUBECTH CXEMY €TI0 CHH-
Te3a, ONMCcaTh CBOMCTRBA.
3. [Ipumepsl POTOXUMHUECKUX MOJEKYIISIPHBIX YCTPOUCTB
4. Homenkarypa (naeTcs Ha OTICIIBHOM JIUCTE).

buaer 2
1. Cnoco6n1 cunTe3a kpayH-3¢hupoB. CuHTE3 epBoro kpayH-adupa, ero CBoi-
ctBa. Mcnosb3oBanue.
2. Cemmnoxnmusi. CEHCOpHBIE yCTPOWCTBA, TPUMEPHI.
3. OyuiepeHsl.
4. Homenkiatrypa (gaeTcs Ha OTACIBHOM JIUCTE

buier 3
1. KoMmneMeHTapHOCTh
2. Kpayn-a¢upsr. [Ipumep ucnons3oBanus B Mexk(pa3HOM KaTalln3e.
3. MonekymnsipHas ¥ CynpaMoJIeKyJsipHasi camocOopka. «Permerkny, «3Taxep-
K, «O(HUCHD.
4. Homenkiatypa (gaeTcs Ha OTACIBLHOM JIUCTE).

buner 4
1. Cdhepannpl, cuHTE3, 0COOEHHOCTH CBSI3BIBAHUS KATHOHOB



2. [Ipumepbl POTOXUMUYECKUX MOJIEKYJISIPHBIX YCTPOMCTB
3. Knarparasie ruapaTsl
4. Homenknarypa (gaercs Ha OTJEJIBHOM JIUCTE).

buier S
1. CriocoOsI cuHTE3a ICEBAOPOTAKCAHOB. VICTIOIB30BaHUE X B MOJICKYJISIPHBIX
YCTPOMUCTBAX.
2. lleonwutsl. TBepabIE KIIaTpaThl OPraHUYECKUX XO35IEB
3. AnKanuasl ¥ 2JIEKTPUJIbI
4. Homenknarypa (gaercs Ha OTJECJIBHOM JIUCTE).

CocTaBuTelb Axumona T.U.

(nmoamucek)

« » 2015 .

KomiieKTnl OLCHOYHBIX CPEACTB 1JIsd mekymeﬁ arTrecranmmn
110 ANCHUIIIINHC «CynpaMoneKynﬂpHaﬂ XUMU.

Bomnpocsl 1J1s1 yCTHOT0 0npoca ¥ COBMECTHOTO 00CYKIeHUSA

1.— B 4yem cocTosSIT OOBEKTUBHBIE U CYOBEKTHBHBIE TPUUMHBI BO3HUKHO-
BEHMs HOBBIX HAIIPABICHUN B HAayKe, B TOM YHUCJE ITOSABJICHUSA HOBOM HAaYyKH -
CynpaMOJICKYJISIpHOM XuMHUU? B yeM 3akiItodaeTcs NPUHUUN CIYyYallHOCTH U
3aKOHOMEpPHOCTH?

2. Kak pacumdpoBats Te3uc Jlema, 4To cynpaMoneKyasipHast XuMUsi — 3TO
XUMUS 32 MPEAEIIaMHA MOJIEKYJT?

3. MexIUCIUIUIMHAPHBIN XapakTep CyNpaMOJIEKYJSIPHOW XUMHH: B YEM
NpUYMHA UHTEpeca K Hell yUeHBIX pa3HbIX 00JacTeil HayKu - XUMUKOB, OMOJIO-
T'OB, MEJTUKOB, (PU3UKOB?

4. T'’ae npoxoauT TpaHula MEXAY XUMHUEH KOBAJIEHTHBIX CBSI3€l U HEKO-
BAJICHTHBIX MEKMOJIEKYJISIPHBIX B3AUMOJAECUCTBUAN?

6. KakoBbl yciioBHs KOMIIEMEHTApHOCTH? B ueM 3akirodaercst crepeo-
XUMUYECKUHN U DJIEKTPOCTATUICCKUN A (DEKT Ipr KOMIUIEMEHTAPHOCTH?

8. Ilpupona cympamoJIeKyJISIpHBIX B3auMOJIeUCTBUU. Kakue W3BeCTHbIC
IIPUMEPBI HEKOBAJIICHTHBIX MEXMOJIEKYJSIPHBIX B3aUMOICHCTBUM BBl MOXKETE
npuBectr? Kakue TUIBI CBSI3el B HYKJIEMHOBBIX KHCIIOTaX?



9. Kakue cBoiicTBa kpayH-32(UpOB BHECIH CYIIECTBEHHBII BKJIAJ B pa3BU-
THE KJIACCUYECKOW XMMHUHM U B MOHMMAaHUE MPOTEKAHHSI OMOJIOTMYECKHUX MPO-
11ECCOB?

10. Yro BAMsET HA MPOYHOCTH KOMILJIEKCA KATUOHOB C TAaKUMU PELENTO-
pamM# Kak KpayH-3(Upbl, MOJAH/BI, JapuaT-3Upbl, KPUNTAHIbI, CHEpaHIbl U
TUOpUIHBIE MOJIEKYJIBI HA UX OCHOBE?

11. Moxer 1M TpHUBHAJIbHAS HOMEHKJIATypa TOYHO OTPA3UTh CTPOCHHUE
penientopa? HazoBute mo MIOITAK crnenyromue coequnenus: 1 8-kpayn-6, 15-
kpayH-5, 14(N,2,3,x0pan-6), nuoden3o18(Og2ekopann-6), ([2.2.2]-xpunranm.

[To Ha3BaHMIO 3aMUIINTE CTPYKTYPY COCIMHEHHUS, K KAaKOMY THUITy pelen-
TOPOB OHO OTHOCcHUTCS: a. 4,13-amaza-1,7,10,16-TeTpaokcalukiIOOKTaIeKaH;

0. 2,5,8,11,14,17-rekcaokcaoKkTajcKkaH;

B. 1,10-muaza-4,7,13,16,21,24-rekcaokcabunukio| 8.8.8 rekcasitko3aH.

12.0Oxapaktrepr3oBaTh BUILI MOJEKYJISIPHOTO paclo3HaBaHUs: chepuue-
CKOE, TETPadJIPUYECKOe, JIMHEWHOE, IEHTPAIbHOE, JaTepaabHOE, XH-
panbHOe. KakoBa posb KaXkJ10ro BUja pacro3HaBaHUs B XUMHUU, CTEPEO-
XAMUH, Ononoruu?

13.B 4eM 0COOEHHOCTH KaK PEIENnTOPOB TaKUX HEOOBIYHBIX COCAWHEHUM
KaK aJKaJIuIbl, DJICKTPU/IbI, KAIUKCApEHBI, PE30PIIUHOPCHBI.

14.KaranuHaHibl ObUIH OTKPBITHI B TO K€ BPEMsI, 4TO U KpayH-3¢gupsl. Of-
HaKO IMHPOKOMACIITA0HOE HM3YYCHHE CBS3BIBAHUS AaHWOHOB HAYAIOCh
vk ciycets 20 mer. C yeMm, Ha Balll B3I, CBSI3aHA TPYAHOCTh U3y4e-
HUS AaHHOHOB?

15.Kakumu CTpYKTYpHBIMH OCOOCHHOCTSAMH JOJDKEH 00J1a/laTh PEelenTop
JUTSI CBSI3BIBAHUSI HEUTPATIbHBIX MOJICKYJT?

16.Kak MCMONB3yIOTCS KaJIMKCAPEHBI, PE3OPLUUHAPEHB U  TPUIMKIOTPHU-
BEpATPUJIEHBI JJISI CUHTE3a MOJIEKYJ-KIeTOK? Kakoil HOBBIA BHJ CTe-
peon3oMeprr ObUT OTKPHIT Tpu 3ToM? [lepCreKTHBBI HCITONB30BAHUS
KOHTEMHEPHOU XUMUH.

17.Tlouemy oTKpbITHE (DYIIEPEHOB CUUTAIOT OJHUM U3 3HAYUTEIIbHBIX OT-
KpBITHI B XuMun XX Beka?

18. KaTenanbl U poTakCaHbl — UCXO/IHBIC BEIIECTBA JJIsI CO3JaHUSI MOJICKY-
JIIPHOW MAIlVHBL.

19.B yeM coCcTOUT MPUHIUI PaOOTHI MOJICKYJISIPHOTO YCTPONCTBA U MOJIe-
KYJSIpHOW MamuHbI? MoJIeKyIsIpHbIC MAIllMHBI HA OCHOBE KAaTEHAHOB U
poTtakcaHoB. lIpuMep MONCKYIIPHOTO «UCTHOKA», «IIECTEPEHKN,
«MOnEKyISIPHBIX MYCKYJIOBY.

20.CTpyKTyphl MOJICKYJIIPHBIX MAIlMH HA OCHOBE IPOU3BOIHBIX
TpunTuiieHa u gpyiepena. Hanogsurarens.



IIpumepsI BONIPOCOB K KOHTPOJIBLHBLIM padoTam
buner 1
1. Pe3opunHapeHsl, CHHTE3, CTPOCHUE, CBOWCTBA.
2. Peuentopsl, criocoOHbBIE CBSA3BIBATH HEUTPATBHBIE MOJIEKYJIBI
3. Oco0eHHOCTH KOMIUIEKCO0Opa30BaHus a3a- U THaKpayHI()UpOB
4. llpuBectu cuHTEe3 mMpocTeimero nmonycdepanna. Kakue cyocTpaTsl OH CIO-
COO€H CBSI3bIBATH?
buner 2
1. CipaBeJIMBO JIM YTBEPHKACHUE, UTO KATUKCAPEHBI 3TO LUKIO(PaHbI?
2. Buasl MOJIEKYJIIPHOTO PACIIO3HABAHUS
3. Pe3opumHapeHsl — HCXOIHBIE BELIECTBA ISl CHHTE3a KpUIITO(aHOB.
4. CeneKTUBHOCTD CBA3BIBAHUS B PSAAY KpayH-3(pUPOB.

buner 3

1. MonekynspHas caMocOopKa U cynpamoJeKyisipHas camocOopka. [Ipumep.
2. luxnonekcTpunbl, popMa Mosekysbl. C 4em cBs3aHa YHHUKaJIbHas CIOCO0-
HOCTb K KOMIUIEKCOOOpPA30BaHHUIO B BOJHOM pacTBOpe?

3. Ctaguu miporiecca KOMILUIEKCOOOpa30BaHUsI XO35IUH-TOCTb.

4. IlpuBecTn CHHTE3 MPOCTEHMIIEr0 TOpaHAa, Kakue cyOcTpaThl OH CIIOCOOEH
CBSI3BIBATH?

buner 4

5. CnpaBesIMBO JU yTBEPKIEHUE, YTO Kapiepan — 3To kpuntodan? [osicHu-
TE.

6. Kanukcapensl, cuHTe3, KOH(QOPMAITUH, MOJIEKYIIBI-IITTPHIIBI.

7. Kpayn-3¢upsl. PactBoprMOCTb.

4. CeNneKTUBHOCTD CBS3BIBAHUS B PAAY Te€TEPOKpPayH-I(PUPOB.

buner 5

1. MonexkynspHbIE MEeTu U MOJICKYJISPHBIC TUHIIETHI

2. AHMOHBI B KauecTBe cyocTpaToB. OCOOEHHOCTH CBOMCTB aHUOHOB.

3. Craauu niporiecca KOMIUIEKCOOOpa30BaHUS XO3IUH-TOCTh

4. TlpuBectu cuHTe3 mpocTteitmero kpunrtachepanma. Kakue cybcrpaTsl oH
CIIOCOOEH CBA3BIBATH?

CocTaBurelb Axumona T.U.

(moamuce)

« » 2015 .







