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1. Ilest 0CBOGHUM AUCIUILIAHBI

Llenmpro auctunbel «OpraHuvecKasl XUMUs» sIBJIsieTcsl (JOpMHUpOBaHKe LIe/I0OCTHOTO HayyHOTO
MHUPOBO33DeHUs] HAa OCHOBe M3Yy4eHUs] TeOpeTUYeCKMX OCHOB OpPraHMYeCKOW XUMHH, a TakkKe MOTy4eHUs
UMU KOHKDETHBIX 3HaHWW, HeOoOXOAWMBIX AJisi TPO(eCcCHOHATBHON TOATOTOBKH: 3aKOHOMepPHOCTeH
NIPOTEKaHUsl TPOLIeCCOB, Ba)KHEMIIMX CBOMCTB OpPraHWYeCKHUX COeJUHEHHUH, OCHOBHBIX MeTO[0B UX
CHUHTe3a, NIPaKTUYeCKOro NMpUMeHeH!sI MeTO/I0B TeOPeTUUeCKOr0 U SKCIepUMeHTabHOT0 UCC/Ie/l0BaHUs B

XUMHUYECKHUX CUCTeMaX.

2. Mecto aucuuiuiuebl B cTpyKTrype OOII cnenuanurera

IucnumumHa «OpraHuyeckasi XUMUsi» SIBJISIETCS TUCLUTUTHHOM, BXO/sIIiell B BapUaTHBHYIO YacCTb
6s10ka 1 obpa3oBaTeIbHOM MTPOrpamMMmel 1o crieifuanbHOCTH 21.05.04 «["opHoe feno».

V3yueHue JUCLMIUIMHBI 0a3upyeTcss Ha 3HAHUSIX, CPOPMHPOBAHHBIX B pe3yJ/bTaTe TONyUYEHHs
cpezHero (To/THOT0) 0011Iero 0Opa30BaHUs 110 AUCIUTUIMHAM « XUMUsh», «Dr3nKa», «MaremaTruka».

3HaHUSI ¥ YMEHUS CTY/EHTOB, TOJIyYeHHbIe TIPH U3YUEHUH JUCLUITIIUHBI « OpraHuueckas XUMUsi»
HeoOXOZMMbl MM TIPU [a/IbHEHIIIeM W3yUueHWH TaKWUX [JUCLIMIUIMH, KakK «DKO/IOrHsi», «be30macHoCTh
KU3HEeATeTbHOCTIY, « XUMHUsI (DJIOTOPEareHTOB.

3 KomvmereHnuu oOyuaromierocsi, (popMupyemMbie B pe3y/JbTaTe OCBOEHHUS] AUCHUILUIMHBI H
IUIaHUpYeMble pe3y/IbTaThl 00yYeHust

B pe3ynbTaTe 0CBOEHMsI JUCIMITIMHBI «OpraHuueckass XUMHUsI» O0y4aroIMicsl Jo/DKeH 00/1ajaTh
CJIeAYIOMIMMA KOMITeTeHLIUSIMHU:

CTpyKTypHBIU
3/1eMeHT
KOMIIeTeHLUU

[1nanvpyeMble pe3ysibTaThl 00y4YeHust

OK-1

CIIOCOOHOCTBIO K a6CTpaKTHOMy MBIIJIEHWIO, dHAJ/IM3Y, CUHTE3Yy

3HaTh

- OCHOBHbIe XMMHUYeCKHe TOHATHUS, 3aKOHbl U MeTO/Ibl B OpraHu4yecKoi
XUMUY;

- CBOMCTBAa XMMHWUECKUX COeJIMHEHUM U MaTepuasoB Ha UX OCHOBe /sl
pellieHHs 3a/iau NMpo(eccUoHaabHON /1eATe/IbHOCTH;

- pyHZameHTanbHbIE pa3/enbl OPraHnyeckol XMMUU B 00beme
Heo0X0/IMMOM //isi TOHUMaHHsl OCHOBHBIX 3aKOHOMepHOCTel
TeXHOJIOTUYEeCKUX, (PU3UKO-XUMUUECKUX, XUMUUECKUX, OMOXUMUUECKUX
TIPOL{eCCOB.

YMmeTb

- COCTaBJISITh CTPYKTYPHBIE U TIPOCTPAHCTBEHHBIE (DOPMYJTbI OPraHUIeCKHX BEIIeCTB,
orpeJieNsiTh K/1acC Coe/JMHEeHHI;

-TIPOTHO3UPOBATh CBOMCTBA OpPraHUUeCKUX BeIIleCTB;

- pellaTh 3KCrepyMeHTa/bHbIe 3a[jaui [IPUMEHUTETHHO K IMPOogeCCOHATLHOM
JIesTTeTbHOCTH.

Bnagets

- HaBbIKaMU TIPUMEHEHHsT OCHOBHBIX XUMHUUYECKUX 3aKOHOB B
nipoeCcCOHABbHOM IesTeTbHOCTH;

OIIK-4

TFOTOBHOCTBIO C €CTeCTBEHHOHAYYHbIX HO3HHHﬁ OLIeHMBATb CTPOEHHE, XUMUYeCKUH 1 MHHEpHJIbeIfI COCTaB
3eMHOM KODBI, MOpCl)O]'IOI‘I/I‘—IECKI/Ie 0COOEHHOCTH ¥ T€HEeTUUECKHE THUITbI MECTOpO)K,Z[eHI/II‘;I TBEPABIX T10JI€3HBIX
HCKOIId€MBbIX ITPX PELIEeHWHA 3aia4 IO PALIMOHA/IbBHOMY W KOMITJIEKCHOMY OCBO€HHWIO

3HaThb

- XUMWYEeCKU YU MUHEPaJIbHbIA COCTaB 3eMHOU KODbI;
- CTPOeHHe MUHEePaIOB OCHOBHBIX TeHETUUECKUX THUIIOB MECTOPOJKAEHHM.




Ywmets

- TIpe/ICKa3bIBaTh OCHOBHbIE XMMHUECKHEe CBOMCTBA IPOCTEHIIIMX TIpe/ICTaBUTe el
K/TaCCOB OpPraHUUeCKUX COeTMHEHHH;
- IPUMEHSITh T10JTyueHHbIe pe3y/IbTaThl Ha TIPAaKTHKe.

Bnagets

- HABBIKAMM IMPUMEHEHHA OCHOBHBIX XUMHUUYECKHNX 3dKOHOB B HpO(bECCHOHaHbHOﬁ
AedaTe/JIbHOCTH

[1IK-14

TOTOBHOCTBIO yUaCTBOBAaTh B UCC/IeZIOBaHUSX 00BEKTOB TIPOGeCCHOHATBHOM /1eSITeTbHOCTH U UX
CTPYKTYPHBIX 371IEMEHTOB.

3HaTb - MeTO/Ibl TEOPEeTUUYECKOTO U FKCIIePUMEHTATbHOT'O UCCIe/JOBaHUsT
YmeTb - BBISIBJISITh COBpEMeHHbIe HarpaB/ieHUs1 pa3BUTUSI HAyUHbIX TeOpUH,
- TIPOBOAMTBH SKCIIePUMEHTabHble WCC/IeIoBaHUsS (U3UKO-XUMUYECKUX, U

TeXHOJIOTUUeCKHUX CBOMCTB MaTepHasioB Pa3HbIX K/IaCCOB

Brnazetsb - IPaKTUYeCKUMHU HaBBIKAMH U 3KCIIePUMeHTaIbHOTO UCC/Ie/JOBaHMs B 00/1aCTU
XUMUHU U CITOCOOHOCTBIO OOBSICHITD UX Pe3y/bTaThl IPUMEHUTETBHO K
rpodeCcCMOHA/ILHOM J1esiTelTbHOCTU

IK-16

TF'OTOBHOCTBIO BBITIO/THATD 3KCIIepUMEHTA/IbHBIE U Ha60paTOprIe Hcc/1e10BaHNsA, MHTEPIIPeTUPOBATH
MMOJIyU€HHBbIE De3YJ/IbTdThl, COCTABJIATH W 3dlHUIATh OTUYETHI

3HaTh - MeTOZibl HCCIel0BaHUM (PU3UKO-XUMHUUECKHUX, TEXHOJIOTMUeCKUX U (U3UKO-
XMMHUYECKUX CBOMCTB MaTeprasoB pa3HbIX K/1aCCOB

YMeTb - COCTaBJIATh Y 3allUILATh OTUYETHI M0 pe3y/bTaTaM 3KCIepuMeHTalbHbIX
HCciieloBaHUMN

Bnagets - OCHOBHBIMH METOZIAMH MCC/IeJOBaHUS U CITOCOOHOCTBIO OOBSICHATD UX
pe3y/bTaTbl IPUMEHUTETBLHO K TTPO(eCcCuoHabHOM AesiTe/IbHOCTH

ITK-18

B/IaIecHHWEM HdBbBIKdAMHU OpPraHr3dllMi HayUHO-HNCC/1e0BaTe/IbCKUX pa60T

3HaTb - OCHOBHbI€ 3Tarlbl OpraHu3aliy | IJIaHUPOBaHUsSI HAYYHO-UCC/Ie[j0BaTeTbCKUX
pabot

YmeThb - OTIpeIeNIATh 1€/ U 33/]aul IKCTIePUMEHTa/IbHBIX M 1Tab0paTOPHBIX
HCC/Ie/JOBaHMA,
- IPOEKTUPOBATh 3Tallbl IKCIIEPUMEHTA/TbHBIX UCC/IeZIOBAHUM.

Bragetsb - TIPaKTUYeCKUMU HaBbIKAMU TEOPETUUECKOT0 U SKCTIepUMEeHTaIbHOTO

WCC/IeJOBaHMs B 00/1aCTH OPraHUYeCKOW XUMHUY;

4. CTpyKTypa U cojep>KaHue JUCLHHILIUHbI

OO0r11ast TPYA0EMKOCTD AUCIMIIMHBI COCTaB/sIeT 5 equHUIIBI 180 uacos:

KOHTakTHasi pabota — 94,1 akaz. yaca:
ayautopHasi pabota — 90 akazi. 4acos;
BHeayauTopHas — 4,1 akaz. yaca
caMmocTosiTesibHas pabota — 50,2 akaz.uaca;
MOArOTOBKA K 9K3aMeHy — 35,7 akaz.uJaca.
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1. OcHOBHbIE MOHATHSA O 4 | 2 2 6 |KoHcnekr o HomarHee OK-1-3yB
PeaKIMOHHON CHOCOGHOCTI:I rpe/jiaraeMoun 3aganue Ne 1. (OIIK-4-3yB
%)Iraﬂnqecxnx COeZTHEeHUH. ATepaType 3amuTa ITK-14-3yB
accy@ MKALHA PEAreHTOB 1 3amura nabopatophbix [TK-16-3yB
peakimi. dusnueckue u 6 . 6 TK-18-3vE
(hU3MKO-XUMHUUECKHe METO/Ib] /1abopaTopHOn paboT. TLO-3y
MCC/IeIOBAHIIS B paboTsl. Pedepatsbl.
OpraHU4eCcKOr XUMUU
2. Amuukidueckue 4 4 4 6 |KoHncmekr 1o JomaiiHee OK-1-3yB
COoeJUHeHNs TripejjiaraeMou 3aganue Ne 2. (OIIK-4-3yB
Jireparype 3awumra [TK-14-3yB
3amura nabopatopubix [1K-16-3yB
nabopaTopHoii pabor. [TK-18-3yB
paboTel. Pedepatsl.
3. Anmudartruyeckue 4 6 | 6/2U| 4 |KoHCHekrT o JomaiiHee OK-1-3yB
yT7IeBOZ0POAbI Tipe/ijiaraeMom 3aganue Ne 3. |OITK-4-3yB
Jireparype 3awmra [TK-14-3yB
3ammura nabopatopubix [IK-16-3yB
nabopaTopHoii pabor. [MK-18-3yB
pabortsl. Pedeparsi.
4. Apomartrueckue 4 | 6 | 62U | 6 |KoHcrekT 1o Homamtee  (OK-1-3yB
YI/1€BOAOPObI ripe/ijlaraeMou 3aganue Ne 4. |OITK-4-3yB
JiurepaType 3awumra ITK-14-3yB
3aiura . nabopaTophbix [1K-16-3yB
n1abopaTopHOH pabor. [MK-18-3yB
paboThbl. PedepaTsl.
5. CriupThl, (PeHOJbI, 4 | 6 (42N | 4 |KoHCHEKT 1o Iomariizee OK-1-3yB
TpOCTbIe 3(UpPbI rpeijlaraeMou 3aganue Ne 5. (OIIK-4-3yB
JiiTepartype 3ammra IMK-14-3yB
3amuTa 5 nabopatopubix [1K-16-3yB
n1abopaTopHOi pabor. [MK-18-3yB
paboTel. Pedepartsl.
6. AJib/IeTH/Ibl, KETOHBI 4 | 4 | 42U | 4 |KoHCHEeKT 1o MomariiHee OK-1-3yB
Tripe/ijlaraeMou 3aganue Ne 6. |OITK-4-3yB
JIuTepaType 3awmra ITK-14-3yB
3ammra _ nabopatophbix [IK-16-3yB
nabopaTopHoit pabor. [MK-18-3yB
paboTsl. Pedepatsl.
7. KapboOHOBbBIE KUC/IOTBI 4 | 4 |42 | 6 |KoHCIEKT o Iomariizee OK-1-3yB
TipeJjiaraeMou 3aganue Ne 7. (OIIK-4-3yB
Jreparype 3amqura ITK-14-3yB
3aimra . naboparopssbix [[IK-16-3yB
11ab0paTopHOH pabor. [TK-18-3yB
pabotsl. Pedeparsi.




8. AMUHBI 4 | 2 | 42U | 8,2 |KOHCIEKT 110 3atura OK-1-3yB
Tripe/ijlaraeMou nabopatopubix OITK-4-3yB
JuTeparype pabot [MK-14-3yB
3ampTa [1K-16-3yB
nabopaTopHO IK-18-3yB
paboTel. Pedepatsl.
9. I'eTepOLMKINYECKHE 4 | 2 2 6 |Pedeparsi Koncnekr mo  (OK-1-3yB
CoeJMHeHNs nipegnaraemoit |OITK-4-3yB
sureparype  [IK-14-3yB
[TK-16-3yB
ITK-18-3yB
HWToro no agucuunimHe: 36 36/12H1| 50,2 JK3aMeH

5. O6pa3oBaresbHbIe U HH(POPMALIIOHHBIE TEXHOIOTHH

B mpotiiecce mpernofaBaHus JUCLMIUTUHBI «OpraHuueckas XUMUsi» TIPUMEHSIeTCS TPaAWLMOHHAsT
MH(POPMaLIMOHHO-KOMMYHHUKAI[MOHHasi 00pa3oBaTe/ibHble TeXHOJIOTHH.

JleKtMM MPOXOAAT KaK B MH(OPMAIMOHHOW (hopMe, TZie UMeeT MeCTO TIOC/Ie/IoBaTe/TbHOe U3/I0KeHHe
MaTtepuasa B JUCLMTUTAHADHOW JIOTHKe, OCYIIeCTB/sieMOoe TIPEMMYIIIeCTBeHHO Bepba/ibHbIMU CPe/ICTBaMHU, TaK
U B (opme neKimii-Oeceabl WM JUanora C ayJUTOpHeH, JeKIUi C TIpUMeHeHHeM 37IeMEHTOB «MO3TOBOM
aTakW», JIeKIUHA-KOHCY/IbTAllUl, T[ie TeOpeTUUecKWid MaTepuas 3apaHee BBbIJAeTCS  CTyJeHTaM IS
CaMOCTOSITe/TEBHOTO U3y4eHus], A1 TIOATOTOBKM BOIIPOCOB JIEKTOPY, TAaKUM 00pa30M, JIEKIUSI TPOXOAUT TI0
TUITY BOTIPOCHI-OTBEThI-AUCKYCCHSI.

[ToMHMO 3TOTO B JIEKLIUM MOTYT WCII0/Ib30BAThHCS 37IeMEHTHI Pob1eMHOro u3noxeHusi. [1pobemHast
JIeKIWsi HAuWHAeTCsi C BOTMPOCOB, C TOCTAHOBKHU TpPO0OJieMbl, KOTOPYIO B XOjle M3J/I0KeHUs] MaTepuasa
HeoOXouMO pemnTh. Takast JieKLysi TIpe/iCTaB/sieT co00M 3aHsATHe, TIpeAroarampllee HHULMUPOBAHHOE
Triperio/laBaTesieM TIpUBJ/IeUeHHEe ayJUTOPUM K PeIleHHI0 KDPYIMHOM Hay4HOU MpobJsieMbl, pacKpbiBaeT
BO3MOXXHbIe TIyTH ee pelleHus, TI0Ka3bIBaeT TEOPeTHUeCKYI) U TIPAaKTUYeCKYH0 3HAuMMOCTb
JoctwkeHnid. Ha mipoGsieMHOM /IeKLIMM HOBOe 3HaHWE BBOJUTCS KAaK HEW3BECTHOe /Jisi CTYy/IeHTOB.
[TonyyeHHass WHGpOPMALMSl yCBaMBaeTCsl KaK JIMYHOCTHOE OTKPBITHE ellje He W3BeCTHOro [yisi cebs
3HaHWUS.

Ocoboe MeCTO B Tpoliecce TIperno/jaBaHust AUCIUIUTHHBI « OpraHruuecKasi XMMUsD» 3aHUMAIOT JIEKLIAU
C WCTO/Ib30BAHKEM JIEMOHCTPAL[MOHHOTO XMMWYEeCKOTO 3KCIIepUMeHTa, KOTODBIM I03BOJIsSieT Haubosee
TIOJTHO peasM30BaTh MeToJ TMpobseMHOro oOyueHHsI uepe3 TMIOCTAHOBKY TIpPOo0jeM C TOMOILbIO
JIeMOHCTpALUi SIBJIeHWH, peaki[Uil UM MpoLeccoB. Bo3mMoxkHO 00beHeHNe B JIEKIMOHHOM H3/I0’KeHUH
TIPHEMOB MBIC/IEHHOTO W PeajibHOrO 3KCIIePUMEHTa, UTO /IaeT BO3MOXXHOCTh (POPMHUpOBAThH 3HaHUs Oosee
BBICOKOU CTerieHn 0060011[eHHOCTH.

Inst peanu3aimy  MH(GOPMaLIMOHHO-KOMMYHHUKALIMOHHOW 00pa30BaTebHOM TEXHOJIOTHH TPOBOJSTCS
NeKUMU-BU3ya/IM3al[id, B XOZle KOTOPbIX W3/IOKeHHe TeOpPeTHUeCKOro Marephana COTPOBOXK/IAeTCs
Tipe3eHTaL1en.

JIeKIIMOHHBIM MaTepyasl 3aKpervisieTCsl B Xo/ie 1abopaTopHbIX paboT, B X0/ie KOTOPhIX yuebHast pabora
TIPOBOZAWTCS C pealbHbIMU XUMUYeCKUMH BelriecTBaMu. Ha labopaTopHbIX paboTax BBITIOHSIOTCS TPYTIIOBbIE
WIM WHAWBUyalbHblE 33/]aHUsI TI0 TIpoizileHHOW Teme. [IpoBesieHre siabopaTopHbIX paboT HeobXo[uMO
TIpeJiBapsATb MHCTPYKTa)KEM 0 TpaBWIaM 0e30racHoi paboThl B XuMHUeckoi sabopatopuu. OCHOBHBIM
yC/IOBUEM JIOIyCKa CTYJIeHTOB K JlabopaTopHO# pabote siBjisieTcss WX 0Osi3aTesbHasi TIOATOTOBKA K Hel C
COCTaB/IeHWEM TeOPeTHUeCKOro BBefleHus. [Ipu MpoBefeHWH 71ab0pPaTOPHBIX 3aHATHHA WCITIOb3yeTCs METO[,
KOHTEKCTHOTO O0O0y4eHUsi, KOTODBI TO3BOJISIET YCBOWTH MaTephas ITyTeM BBISBIEHUs CBsi3eld MeX1y
KOHKDETHBIM 3HaHWEM U ero mpuMeHeHWeM. Kpome TOro, 1jesiecoo0pa3HO WCIIO/b30BaTh TEXHOJIOTHIO
KOJUIEKTHBHOTO B3anMOOOyueHuUs1 (MapHyr paboTy) Tpex BHJOB: CTaTWYecKas Iapa, JUHaMHAYecKas Tiapa,
BapHallMOHHas Tapa; COBMeIlasi ee C TeXHOJIOTWel MOAYIbHOrO O0ydeHuWs.. BBIMOTHUB SKCIIEPUMEHT,
CTyJeHTbl (OpPMYIMPYIOT 0000IL[eHHbIe BBIBOABI TI0 CEPHUH OIMBITOB, HWCIIO/B3ysl TIPHEMbl aHAJIOTHA U
CpaBHEHMSI.



CamocTosiTeNibHast paboTa CTY/IEHTOB SIB/ISIETCS OJHUM U3 HanbOosee 3((eKTHBHBIX CPeJCTB Pa3BUTHS
notpebHOCTH K Oyyiemy camoobpazoBaHuto. CamocTosiTesibHasi paboTa CTy/IeHTOB BK/IFOUaeT B ce0si camble
pasHooOpa3Hbie GopMbI yueOHO JesTelbHOCTH: BBITIO/THEHHe JOMAIIHUX 3a/JaHHH, 3aBepiieHre opopMIeH s
nabopaTopHbIX paboT, TMOATOTOBKA K MPaKTUKyMY, U3y4eHre OCHOBHOTO U JOTIOJTHUTE/IbHOTO MaTepuasa Io
yueOHHKaM 1 MOCOOUsIM, UTeHHe ¥ TIpopab0TKa HayuHOM JIUTepaTyphl B OMO/MOTeKe, HarvcaHye pedepaToB u
KyPCOBBIX paboT, TIOATOTOBKA K KOJJIOKBHUyMaM, 3aueTaM, UTOTOBOM aTTeCTalliu.

CamocrosiTesibHast paboTa CTy/]eHTOB /I0/DKHA ObITh HarlpaB/ieHa Ha 3aKperIeHUsl TeOpPeTUYeCKOro
MaTepHasa, W3/I0)KeHHOTO TIpero/ilaBaTesieM, Ha TPOpa0OTKYy TeM, OTBeJeHHbIX Ha CaMOCTOSITe/IbHOe
u3yuyeHue, Ha MOJrOTOBKY K JIabOpaTOPHBIM 3aHSITHSIM, BBITIOJTHEHWE JOMAITHUX 3a/laHUi U TTOJTOTOBKY K
pyOe)XHOMY U 3aK/TFOUUTeTbHOMY KOHTPOJIIO0. [IOMMMO 3TOr0, CTYZeHThI MPe/ICTaB/ISIOT Pe3y/IbTaThl CBOEH
CaMOCTOSITe/TbHOM PaboThI B BU/E TTPe3eHTaLHi.

CamocrosiTe/ibHasi paboTa CTYZIEHTOB TO AUCHUIUIMHE «OpraHuveckasi XMMUs» BK/TIHOUAET peLleHue
3a/1au Y BBITIO/THEHHe 3a/IaHKi Perpo/lyKTUBHOIO XapaKTepa I10 a/lfOPUTMY, TIPeZ/IOXKeHHOMY Tperio/iaBaTesieM.

[Tpu mipoBesieHUM pyOEKHOTO U 3aK/IFOUMTETLHOTO KOHTPOJISE OCHOBHBIMHU 3a/ladyaMi, CTOSIIIUMHU
riepes; TIpero/iaBaTesieM, SIBJSIFOTCS: BbISIBIEHWE CTeleHW MPaBUIbHOCTH, 00bema, TyOWHBI 3HaHWH,
YMeHUH, HaBbIKOB, TIOJYYeHHBbIX TP U3yYeHWU Kypca Hapsgy C BbIsIBJIeHMEM CTeleHu
CaMOCTOSITeJTBHOCTH B IPUMEHEHUH TT0/TyYeHHbIX 3HAHUH, YMEHHI 1 HaBBIKOB.

CoBpeMeHHbIe WHTepaKTHUBHbIE CPE/ICTBA IMO3BOJISIOT 3KCIIEPUMEHTHPOBAThL C HOBBIMH (hopMamMu
KOoHTposisi. CTyZieHTaM TpeJiaratoTcsi TeCThl M 3aJaud B 3/7€KTPOHHOM BH[E, C aBTOMAaTH3MPOBAaHHOM
cUCcTeMOM TIpDOBEpKU. B oT/muue OT 0OBIYHOTO TEeCTHPOBAHUS TaKOW Croco® KOHTPOJISi TI03BOJISIET
CTy[ieHTaM B 11000€e Bpemsi TPOMTH TeCT, MPOaHaTM3UPOBaTh OIIMOKK Y TIPOUTH TECT BTOPUYHO.

B porosiHeHnH K Kypcy «OpraHuueckasi XMMUs» 00yJaroIUics MOKeT IPOUTH B JUCTAHI[MOHHOM
dopme oHnalH-Kypc «Kak xvMusi 0OBsSICHSIET U U3MeHsieT OKpy»karomuii mup». Kypc cocrout u3 10
nekimid. Kypc siekijuii #aéT repBoHauasbHOe TPe/ICTaBIeHHe O XUMHUU U e€ POJIM B JKU3HU YesloBeKa U
obujectBa. OH cocTouT U3 ABYX yacteid. IlepBas M3 HMX pacCKa3blBaeT O TOM, KaK XUMHsI OOBSCHsSET
OKpY’Karolliii MUD: KaK yCTPOEHbI Bell|ecTBa, TIoUeMy U Kak HyT XUMHUeCKHe peakKl[iH, Kakve BellecTBa
OTIpeZIe/ISIIOT CBOMCTBA >KMBBIX CHUCTeM. BTopasi 4acTh TOCBsIIeHa TMPUK/IAJHBIM aclieKTaM XUMWH: OHa
TIOKa3bIBaeT, Kak XMMUs BIUsIET Ha ’KU3Hb O0IecTBa W y/ydlllaeT MOBCeJHEBHYIO XXU3Hb Jitofieil. B Helt
paccKa3blBaeTcsi O IIeHHBIX TIPOJYKTaX XWMHUECKOW TPOMBIIIIEHHOCTH, XUMHUYEeCKHX Crocobax
TIPOM3BO/ICTBA SHEPTMU U HOBBIX MaTepuasax, HOBBIX BelleCTBaX, UCTIOIb3yeMbIX B OBITY, COBPEMEHHBIX
CTEK/IaX, MUTMEeHTaX M KpackaX. EjkeHezenbHble 3aHATHS OyAyT BK/IHOUaTh MPOCMOTD TeMAaTHUECKHX
BU/IEOJIEKLIMH W BbITIOJIHEHME TEeCTOBbIX 33/laHWM C aBTOMAaTM3MPOBAHHOM TIPOBEPKOW pe3y/bTaTOB U
TBOPUECKUX 3aJJaHUH C TocieiyroummM oocyxaenreM Ha popyme. Kypc siBnisiercst o01ieo6pa3oBaTeibHbIM,
He TpeOyeT creLMasbHOM TOATOTOBKM M PACCUATaH Ha IIMPOKYIO ayJAUTOPHUIO C/yIliaTesiel, B MepBYIO
ouepeJb CTYJEHTOB HEXMMUYECKMX BY30B W (DaKy/JbTeTOB W JIIOZeH, y)Ke TIO/NyUMBIINX BBICILIEE
obpa3oBaHMe, HO yKesaroIux Oosbllle y3HaThb 00 OKPY)KAlOL[eM MHUpe U TIOBBICUTh CBOM OOIIleHayuHbIH
YPOBEHb.

6. YueOHO-MeTOAMUECKOE 0DecrieueHrne CaMOCTOATe/TbHOU PaboThl 00yJarommxcsi

CamocrosiTesibHasi paboTa CTY[IeHTOB TOZpa3ZiesisieTCsi Ha ayIMTOPHYI0, KOTOopasi IIPOUCXOAUT Kak
BO BpeMs J/1abOpaTOPHBIX 3aHSATHM, TaK W Ha IUIAHOBBIX KOHCY/bTALUSIX, W Ha BHEAYAUTOPHYIO,
TIPOMCXO/ISIIIIYI0 BO BpeMsl TIOATOTOBKHU CTY/leHTaMU OTUEeTOB I10 J1a00paTOPHBIM 3aHSTHUSIM U BBITIOJTHEHUS
JIOMAIIHUX 3a/IaHUM.

AynuropHasi camocTosiTelbHasi paboTa 00ydaromuxcsi peArosiaraeT MpOX0yKAeHHe TeCTUPOBAHUS
0 Ka)KZOMy paszieny AUCLMIIMHBL TecTbl BK/IFOUAIOT TeOpPeTHUeCKHe U MpakTU4YecKre 3a/jaHusi, OTBETbI
Ha KOTOpbIe TpeOyIoT riry00KOro MOHNMaHus U3y4eHHOTO MaTeprasa. TecTbl MoCTpOeHbl eIMHO00pasHo: K
KaX/JOMy BOMNpPOCY TMpejjlaraeTcs ueTblpe BapuaHTa OTBETOB, CpeJu KOTOPBIX OJWH WM HECKOJIBKO
npaBU/IbHBIX. OOpaboTKa pe3y/bTaToOB OCYILECTBISIeTCS MyTeM COTIOCTaB/IeHHs TTOJTyYeHHBIX Pe3y/IbTaToB
C 9TaJIOHHBIMU M TIPOTeKaeT 0ueHb ObICTPO. MakcuMaibHOe KOJIMUeCcTBO OaiioB B Kaxko TeMe Kypca — 10.



KOHTpOJ’lebIE BOIIPOCHI 10 TéEME «OcHOBHBIE IOHATUSA OpFaHI/l‘—IECKOﬁ XUMHHN»

Teopusi XMMUYECKOT0 CTPOEHHsI OpraHuuecKnux coeguHeHnii A.M. Bytneposa
BasieHTHOe cOCTOsIHMe aToOMa yriepo/a.
'mbpuaM3alvs ¥ MPOCTPAaHCTBEHHAs! CTPYKTypPa MOJIEKY/L.
XrMHUecKas CBsI3b B OpraHUYeCcKUx MoJIeKyJiax.
N3omMepust opraHAuecKux CoeUHEeHUM.
[TonsiTre 0 KOH(pOpPMALUSAX.
OcCHOBHBIE MPUHLIMIIBI K/TaCCU(HKAIY OpraHMYeCcKUX coeiiHeHN. PyHKIMOHa/TbHbIE TPYTIIBL
B3aumHoe BIMsiHME aTOMOB B MOJIeKYJ/1aX OpPraHUUeCKUX BeIeCTB. D/IeKTPOHHbIe 3((eKThI.
Knaccudukaiysi XuMuueckKrix peakliydii B OpraHuuecKoi X1uMuHu.
MexaHH3Mbl XUMUUYECKHX peakliMii B OpraHuuecKon XUMHHU.
MexaHW3M peakiiu CBOOOTHO-PaTUKAIbHOTO 3aMeITleHusl.
MexaHu3Mm 371eKTpoHIbHOrO NMPUCOeMHEHYs (Ha IpUMepe).
MexaHU3M HYK/1e0(pHU/IbHOTO IPUCOeJUHEHNs (Ha IpuMepe).
MexaHu3M 371eKTpodUIBHOIO 3aMelleHus (Ha IpUMepe).
MexaHu3M HyK/1eo(pUILHOTO 3amellleHusi (Ha rpumepe).
. OuncTKa oOpraHMuecKux BellecTs.
. KosmMuecTBeHHbIM 1 KaueCTBEHHBIN 3JIEMEHTHbIM aHa/Iu3 B OPraHUueCKOrW XUMHUHU.

18. duznueckrie MeTobl U3yUeHHs] OpraHWYeCKUX COeIMHEeHWH, MX CYLJHOCTb Y BO3MOYKHOCTH
NpUMeHeHusi: pe()paKTOMeTpusi, KOJIOpPUMEeTpUsl, H3MepeHUe 3JIeKTPUUeCKUX [WTOIbHBIX MOMEHTOB,
peHTreHorpadusi WM 37eKTpoOHOrpadus, noJisiporpadus, aHOJHasi  BOJIbTaMIIePOMETpUs,
CrieKTpocKonuyeckue Metofbl ucciefoBanus (UK- u Y®- crieKTpel MOIVIOMIEHHUs, 3/1€KTPOHHBIN
rapaMarHUTHbIA ~ Pe30HAaHC, SiAepHbIM  MAarHUTHBIM ~ PE30HAHC,  CIIEeKTPOMOJISPUMETpUs,  Macc-
CTEeKTPOCKOMHS).

19. BakHeiiiie WCTOYHUKM uHGpOpMalud 00 OpraHUuecKuX COeAUHEHUsIX W OpraHuYecKux
peakLusx.

20. OcHOBHbIe MeTO/Ibl U TpHeMbl paboThl NMPU CHUHTe3e OpraHWYeCKHWX COeJUHEeHHI: HarpeBaHUe;
reperoHka Mpu aTMochepHOM JjaBieHUU, C BOJSHBIM MapoM, (paki[MOHHasl MeperoHKa; SKCTPaKIUs;
BbIOOp pacTBOpUTeNsT W TIOPSOK paboThl TPU TePeKPUCTa/UIM3al[ii OpraHUuecKuX BelecTB;
cyOsiuMariyist; elCTBHE BBICYIIIMBAOIUX BEIIIeCTB.

21. OrmnpepeneHre KOHCTAaHT YMCTOrO OPraHAYeCKOro BellecTBa (TeMriepaTtyp KWIEeHUs U MJ1aBaeHuUs,
MJIOTHOCTH U APYTUX KOHCTAHT)

HOe®NoUhkWh e

N e el e el
NP U AWNEO

KOHTpOJIbeIe BOIIPOCHI 10 TEME «AJ'[I/II[I/IKJII/I‘—IECKI/IE coeJUHeHus1»

['omonornueckunt psf, MKI0aIKaHOB.
CTpoeHrie LIUK/I0a/IKaHOB.

Crioco0blI 1MoJTyyeHust LIUK/I0a/TKaHOB.
dusnyeckre CBOMCTBA LIUK/I0aIKaHOB
XUMUUeCKUe CBOMCTBA LJUK/I0A/IKaHOB.
IIpumeHeHMe 1LIUKI0a/IKaHOB

s

KoHTpo/IbHBIE BONIPOCHI 10 TeMe «AjtidaTHuecKue yrjieBoj0poabI»

'omonoruueckuii psizi pefie/ibHbIX YI1eBOA0POAO0B. V3oMepusi.

[IpuposHbIe UCTOUHMKU aIKaHOB.

[TpomslisIeHHbIe ¥ CUHTEeTUUYeCKHe MeTO/jbl IOy YeHusl.

MeTo bl HaeHTU(PUKALIMM a/IKAHOB.

l'omonuTHyeckre peak{uu aJKaHOB.

MuKpoOHoioruueckoe OKMC/IeHHe ajJKaHOB Kak MeTo/, OrocrHTe3a Oerka.
'omonornueckuii psifi STUIEHOBBIX YIJIEBOJOPO/OB.

[Tpupona aBoiiHOM cBsi3u. CTPYKTypHasi U reoMeTprueckas ( LiMc-, TpaHC-) U30MepHsl.
Crioco6blI 1oTyyeHust ajIKeHOB.

LN AW =
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10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

dusrueckue CBOICTBA.
XuMuueckre CBOMUCTBA.

OneKTpodUIbHBI MexaHu3M peakiuii. [loHsTe o m-Komrviekcax. CTpoeHUe, yCTOMUMBOCTb U

PeakIMOHHast CITOCOOHOCThL KapOOHUEBBIX HOHOB. I1paBrio MapKOBHHUKOBA.
OxkucneHNe 3TUIEHOBBIX YIJIEBOJOPO/0B, 030HUPOBaHUe.
BricokoMoneky sipHble coefiuHeHust. [Tonvmepusarus onepuHOB.
Bakneliilve nonvankeHbl U UX IPUMEHEHUe.

Peakiyy ankeHOB, 3aTparvBarolliyie ajuibHbIe CBSI3H.
['omonorrueckut psif, aLieTUIEHOBBIX YI/IeBOA0POZOB. V3omepus.
DJIEKTPOHHOE CTPOEHHNe.

[TonyuyeHue ankKMHOB

dusnyeckue CBOMCTBA.

XHWMHUUeCKre CBOMCTBA

KucnoTHble cBolCTBa TepMUHANIbHBIX aTKUHOB.

[Tonvmepusanus alKUHOB.

, [IpumeHeHMe alleTu/IeHa ¥ ero roMoJsIoroB.

Knaccudukaiys [ueHOBBIX YI/1eBO0PO/OB.

Crioco6bI 1o/TyueHHst JUEHOB.

OnekTpoHHOe cTpoeHue. OCOOEHHOCTU CBOMCTB COTIPSDKEHHBIX JWEHOB.
OnekTpouIbHOE NPHCOeJUHEHHE.

[lneHOBbIN CUHTe3.

[Tonvmepusanus AveHoB. HaTypanbHbIA M CUHTETUYECKUI KayuyKH.

PN AW

20O ND A WN e

N

KoHTpo/ibHBIE BONIPOCHI 110 TeMe «ApoMaTHUYeCKHe yrjIeBOJ0pPo/ib»

["'omonoruueckuii psif apOMaTUYeCKUX COeIUHEHU.

CTpoeHue apoMaTUUeCKHX COeUHEHHUH.

Crioco0bI 1oJTyueHUst apOMaTUUeCKUX COeIMHEHHH.

dusnyecKre CBOMCTBAa apOMaTUUeCKUX COeIMHEHUM.

XYMHUUeCKre CBOMCTBA apOMaTUUeCKUX COeUHEHUM.

[TprMeHeHre apOMaTUUeCKUX COeJUHEHUM.

MexaHW3Mbl peakiivii 371eKTPOGUIbHOTO 3aMellieHUsI B apOMaTHUeCcKoM Psify.
[TpaBuia opreHTaLMK 3aMecTHTesel B 0€H30/IbHOM KOJIbIIE.

KoHTpo/1bHBIE BONIPOCHI 10 TeMe « CIUPTHI, POCThIe 3(pUpb»

I"omonornueckut psf, OHOATOMHBIX CITUPTOB.
CTpoeHrie 0JHOATOMHBIX CITUPTOB.

Crioco0blI 1oJTyyeHust OJHOATOMHBIX CTTUPTOB.
du3nueckre CBOMCTBA OJHOATOMHBIX CITUPTOB.
X¥MuyecKre CBOMCTBA OJHOATOMHBIX CITUPTOB.
[TprmeHeHre OJHOATOMHBIX CITUPTOB.

CTpoeHue MHOr0aTOMHbIEX CITMPTOB.

Cnoco6blI 10/TyyeHusi MHOT0aTOMHBIEX CITUPTOB.
@dusnyeckre CBOMCTBA MHOIOATOMHBIEX CITUPTOB.
. X¥MHYeCcKHe CBOKWCTBA MHOTOaTOMHBIEX CITHPTOB.
. IlpuMeHeHye MHOrOaTOMHBIEX CITHPTOB.

KoHTpo/bHBIe BONIPOCHI 10 TeMe «DeHo/bI»

Crpoenue GeHOOB.
Crioco0blI rosryueHust peHoIoB.
dusuueckue cBolicTBa GheHOJIOB.
10



e

Xumuyeckue cBoicTBa GheHOJIOB.
[TpumeHeHre (eHOJIOB.

u

KOHTpOJ’IbeIE BOIIPOCHI 10 TEME «A30TCO}IEP)KHIIII/IE coeJuHeHus1»

AMUHBI anudaTryeckue.
Howmenk/iatypa aMUHOB
[Tonyuenue aMrHOB
XuUMHUUecKre CBOMCTBa aMUHOB.
ApoMaTuyeckue aMUHBI: [I0JIyYeHUe, CTPOeHHe U CBOMCTBaA.
Hwutpocoegunenus.
[wva3ocoeaunenus..
A3ocoenuHeHUs

PN AW

KOHTPOJ’IBHLIG BOIIPOCHI 10 TeMe «AJIB,E[EFI/IL[LI, KeTOHbI»

Anbaerusibl: Kiaccudukarys, U3oMepus.
KeTonbl: Kaccudukalys, U30Mepusi.
HomeHKkaTypa KapOOHUIbHBIX COeIUHEHUH.
MeTo/bl TT0/TyUeHusl.

®dusnuecKye CBOMCTBA.

XUMHUecKre CBOMCTBA.

[Tpumenenue.

Noohkwh =

KoHTpo/sibHBIe BONPock o TeMe «KapOoHoBBIe KHC/IOTHI»

[TpenenbHbIe KADOOHOBBIE KUC/IOTHI: KIacCU(UKaLWsi, N30Mepusi, HOMeHK/IaTypa

MeTo/ibI 10/1yueHUs Npeie/ibHbIX KapOOHOBBIX KHCIIOT.

du3nueckre CBOMCTBA Npefie/TbHbIX KADOOHOBBIX KUCJIOT.

XUMHYecKre CBOWCTBA Tpe/ielbHbIX KapOOHOBBIX KUC/IOT.

[TpuMeHeHe Tipefie/TbHBIX KAPOOHOBBIX KUCJIOT.

6. @OyHKUMOHA/IbHBIE TIPOM3BOJHbIE KApOOHOBBIX KHC/IOT: CJOXKHBIE 3(UPBI, aMHUbl U HUTPHUIIBI
(cTpoeHre, HOMEHK/IATypa, Mo/y4yeHre, CBOMCTBA).

7. OyHKIMOHA/IbHBIE TIPOU3BO/IHbIE KAPOOHOBBIX KUC/IOT: aHTMJPHU/IbI U TaJIOTeHaHTUPUbl KapOOHOBBIX
KUCJIOT (CTpOeHKe, HOMEHK/IaTypa, MoyueHue, CBOMCTBA).

8. [1nkapOOHOBbIE KUCJ/IOTHI: TIOJyUYeHHe, CBOMCTBA U TIPUMEHEHHe.

9. ApomaTtuueckue KapOOHOBbIe KHCJIOTHI: MOJyueHue, (hu3ndyecKre CBOWCTBA, CTPOEHUE U XUMHUUeCKHe
CBOMCTBA.

10. HeripezenbHbie MOHO- ¥ IMKAPOOHOBbIE KUC/IOTHL : TTOJTyueHe, CBOMCTBA U TIPUMeHeHue.

11. AMMHOKUC/IOTBI: COCTaB, Kiaccudukaiiusi, HOMeHK/IaTypa, CTpoeHue, roJjiyueHre, CBOUCTBA.

12. T'uApOKCUKHCIOThI: HOMEHK/IaTypa, U30MepUsl, ToJlyyeHre U CBOWCTBa.

13. l'anioreHkap60HOBbIE KMCIOThI: HOMEHK/IaTypa, MeTO/[bl TT0JTyUeHusl, CBOMCTBA.

14. Anbaervio- U KETOKMCIOThI

ik

KouTpobHbIe Bonpockl o TeMe «[eTeponiukinuecKue coeJUHeHUsI»

1. Krnaccudukaiuysi reTepoLMK/IOB [0 YMC/IY 3BeHbEB B LMK/Ie, MO0 YUCIYy W WHAWBUJYATbHOCTH
reTepoaToMoB.
2. Howmenkarypa.
3. ApOMaTHUYHOCTb T'eTePOLIUKIIOB.
4. Tlousitue 00 alKa/lIoOUAAX.
5. [IIupumuguH. OKCU- U1 aMUHOMMMPUMU/IWHBI, BXOJSALIME B CTPYKTYPY HYK/IE€MHOBBIX KUC/IOT. Y paLul,
TUMUH, [JUTO3UH.
11



6. Ilypunbel. CTpoeHue. Xumuueckrie ocobeHHOCTH. PacripocTpaHeHWe B mpupozie. MoueBasi KMC/IOTa,
KodenH, TeoOpOMUH, aZieHVH, T'yaHUH.

BapI/IaHTbI TeMdTHUYeCKHX JOMAIIITHHUX 3auaHm‘71 JINj 6 | CaMOCTOSTe/THLHOM paﬁoTbI CTYAEHTOB 110 TéEMaM

HJomaminee 3aganue No 1

1o TreMe «OCHOBHBIE MOHATHUSA opraHuqecxoﬁ XUMHUN»

B jomamiHem 3a7aHud 10 Teme «OCHOBHbIE TIOHSATHSI OPraHMUYECKOW XUMHM» BCe 3a/jaHHUs
OlLIeHUBAIOTCsA 110 1 Gasnmy.

1. ITo Ha3BaHUIO BelljeCTBa COCTAaBbTEe €ro CTPYKTYPHYIO (OpMyJIy:
a) OyTUnTpeTOyTHUIM30TIeHTU/IMETaH;

0) rekceH-4-1H-2-0Bast KKCJIOTA.

2. Ha3zoBuTe coefiiHeHNe, CTPYKTypHbIe (hOpMYJIbl KOTOPBIX MPUBE/IEHbI HIDKe:

CH;
a)CH2=CH—CHz—C|=C—CH3; N
CH; - CH - CH;
»~0
6) / | CHz - CHz \C
N H

3. [IpuBevTe TIPUMEPhI XJIOPIIPOM3BO/IHBIX 3TaHa, KOTOPbIE:
a) UMeIOT U30Mephl;
0) He IMEIOT U30MEepOB.

4. YKaxuTe, 32 CUET B3aUMOJENUCTBUsI KakMx opOuTaseli oO6pa3oBaMcCh O- W T-CBSI3U B MOJIEKYJie
rporieHa?

5. K KakuM Kjaccam OTHOCSTCS dreayromye opraHndyeckre CoeJuHeHUA:

/O
a) CH3 —CH - q l") CH3 — CH2 — N02
| OH
CH;

6) CH; -0 -CH; - CH3; ,q) HO -CH, -CH,—-CH, -CH, -OH?
»0
B) CH;— CH-Q
|

OH
CH;

12



6. Kakue BU/ibI MPOCTPAaHCTBEHHOM M30MepUY XapaKTepHbI /IS C/IeYIOIIUX COeJMHeHNN:
a) CH; — CH, — CH, — CHj; 6) CH;— CH - COOH ;
B) HOOC — CH = CH - COOH? OH

7. OxapakTepu3yiTe criocoObI repe/iaur B3aUMHOTO BJIMSTHUS], aTOMOB B OPraHWMUYeCKUX MOJIeKy/lax:

|

I\
CH3 — CHZ — NHQ, NHZ — <:> N‘NOQ N02 -

YKaxxure BU/J U 3HAK 3JIEKTPOHHBIX 9(1)(1)8KTOB 3aMeCTUTe/IeH B AdHHBIX COeIMHEHUAX.

8. PacnipesienieHue 3/1eKTPOHHOM MJIOTHOCTH B MOJIEKYJIe (heHOJIa OTPaKeHO (OpMYJION:
- (OH

0

/

\

Kakumu 3/1eKTpoHHBIMU 3 dekTamu 00/1a/jaeT THIPOKCHIbHAS TPyIIa?
9. PaccuuraiiTe 3ieMeHTHbIN cocTaB (B %) coeguHeHus C;HsNO..

10. PaccuuTaiiTe MpoOLIeHTHBIM COCTaB COeAMHEHUS TI0 JaHHbIM 3/IeMeHTHOT'O aHa/Iu3a:
HaBecka — 4,37 mr;

m(CO;) = 15,02 wmr;
m(H,0) = 2,49 wmr.

[lomarnHee 3aganyue No2
no TeMe «AmaTuyecKue yrjieBo/0po/ibi»
B fmomartiHeM 3aiaHyu 110 TeMe «AJtidaTrueckye yrieBoA0pO/Ib» BCe 3a/laHus OLEHUBArOTCs 110 1 Gasty.

1. Kakyto Mmaccy 6poMHO# Bo/bI C MacCoBOH fo/ieit 6poma 1,6% mMoxkeT 06eCIiBeTUTE MPOITUIEH
o6beMoMm 1,12 11 (HOpMasibHbBIE YCIIOBHS).

2. V3006pa3uTe MpOCTpaHCTBEHHOE CTPOEHHE MOJIEKYJIbI TeTpax/iopMeTaHa.
3. Harmmmre cTpyKTypHBIe (hOPMYJIbI C/IeAYIOIIUX COeTUHEHUH:

a) 2-mMeTtusn-OyTaHa 0) meHTeHa-2
B) 4-MeTU/I-TieHTHHa- 1 r) 3-3TUi-TeHTeH-4 —uH -1

4. Kak MO>KHO TIOTyuuTb OyTaH U3 CIeAYIOIIUX COeTUHEeHHI:
a) 1-6pombyTtaHa
0) xJI0prCTOrO 3TH/IA
B) OyTeHa-2.

5. Haruimvre ypaBHeHHe peakiyy NoJuMepu3anuu 2,3-1uMeTunoyTeHa- 2
13



6. Haruimte ypaBHeHUs! CieIyIOLMX pPeaKLuii:
a) OoytuH -1 + HBr -
0) auetwnenup Hatpus + C,HsJ - -
B) riporieH + H —
r))nentad + HNO; —

7. Hanuimre ypaBHeHMsI peakLWd, NPHA IOMOLIM KOTOPbIX MOXXHO OCYILeCTBUThL Cle[yoliye
TpeBpalLeHus:
a) 3TaH — XJIOp3TaH — 3TeH — 1,2-AUXJI0p3TaH — 3THUH.
6) 3-metun — Oyten -1 ~ 1,2 guxsop -3- MeTwi0yTaH — 3- MeTUI0yTHH- 1 —
3- MeTunOyTHUIeHU HaTpusi — 4- MEeTU/I-TIeHTHH- 2.

8. Tlpu okucnenun yraepogopoga CgHis 00pa3yroTcs arjeToH u 1aBesieBast Kuciaota. KakoBa
CTPYKTYpa 3TOro yrieBojopo/a?

9. IIpu npomnyckanuu 11,2 1 cmecu MetaHa, CO,,CO uepe3 pactBop NaOH, B3siTbili B
130bITKE,00beM MCXOJHOH cMecu yMmeHbImcs Ha 4,48 i (H.y ). JI/ish TIOIHOTO CropaHWsl OCTaBIIeHCs
cMecu iotpeboBanock 6,72 i1 kucsopoga (H y ). Onpesenute coctaB UCX0AHOM cMecH ( B % 110 00bemy ).

HJomarmnee 3aganue Ne3

1o TeMe «ApoMaTH4YecKHe yrjieBo/0po/ibl»
B fomaliiHeM 3a/iaHiM T10 TeMe «ApOMaTHJecKye YIieBOJOpO/Ibl» BCe 3a/IaHust OLIeHUBArOTCS 110 1 Oasty.

1. Kakue yrieBog0po/ibl Ha3bIBatOTCS apOMaTUYeCKUMU U IToUeMy ?
2. HanuiurTe CTpyKTYpHbIe (hOpPMYJIbl C/IeAYIOLUX COeMHEeHNN]:
a)1 —3Tun -2 —porun — 3 —0yTHU/I0eH307T;
0) 1,4 —quaTHUI0EH30/1.

3. Hanmiivre cTpyKTYpHYHO opmysy yriaeBoaopoza CqHiy, MMetoliero Tpu
MOHOHUTPOMNPOM3BOAHbIX. Ha3oBuTe yrieBogopo.

4. Hanuimure peakLjuu TOJIyOJ1a:

a) TUMUYHbIE U 711 6eH3071a;
0) Takue, B KOTOpbIe OEH30/1 He BCTYTIaeT.

5. Harummmre peakijuu, C IOMOIIbIO KOTOPBIX I'elTaH MOXXeT ObITh TIpeBpallieH B YT/IeBOJ0POAbI
JPYTUX TOMOJIOTUYECKUX PSIZIOB.

6. Vicxoast u3 GeH3071a, TIPEJIOXKUTE MyTh CUHTe3a N —TOTy0JICYTb(OKUCTOTHI.

7. CKOJIbKO TPaMMOB TOJIyOJIa TIOTpeOyeTcs A1t moaydyeHus: 113,5 © TpuHUTpOTOMyO/1a ( TPOTH/IA ),
e/ BbIXOZ, NpoAyKTa peakiiuu 80% OT TeOpeTuyeckoro.

8. [aHwI crieytolie OpraHUyecKye BeliecTBa: OeH3071, TOyos1, OpoMOeH30/1 1 HUTPOOEH30/1.
Pacrnionoxxure UX B MOPsiiKe YBeTMUeHUsI PeaKLIMOHHOM CIIOCOOHOCTH B peaKI[MH XJI0PUPOBaHUS.
OO6ocHy#iTe CBOM OTBET.

9. Ocy1ecTBrTe MpeBpaleHus:

CH; - CH,CI - CH, = CH, - CH,Br - CH,Br - CH =CH - Cg¢Hs—~ CeHs — CH3
— n — 6poMTosiyon — n — 6pombeH30Has KUCIIOTa.

10. ITpu 6pomupoBanuu 8,4 T romosiora 6eH30/1a, KOTOpPOe TPOBOIM/IOCH B TEMHOTE B IPUCYTCTBUU
FeBr;, Obuta mosiyueHa CMeCh TpeX H30MepHBIX MOHOOPOMIPOM3BOAHBIX 00Imed Mmaccoii 13,93 T.
YcTaHOBUTE COCTaB MCXO/IHOTO BelleCTBa M ero BO3MOXKHOE CTpOeHHe (UeTbipe CTPYKTYPHBIX (hOpMY/Ibl)

[lomainHee 3aganyie Ne4

no TreMe «CrnupThI U PeHOoTbI»

B nomarHem 3aganun 1o Teme «CrUpThI U (DeHOJTBI» BCe 3a/jaHusl OL|eHUBaroTCs 110 1 Gany.
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1.Hanumure CcTpyKTypHble ¢GopMy/abl Bcex UH30MepHbIX crupTtoB coctaBa C3HS50H wu
C4HOOH. Ha3oBuTe ux Mo palMoHaabHOW U cucTematrueckoil HoMeHkaType [UPAK. OTMmeTsbTe,
KaKye 13 HUX SIBJIIFOTCS TePBUYHBIMU, BTOPUYHBIMU, TPETUUHBIMHU.

2.Kakue ciipTbl 00pa3yroTcsi B pe3yJibTaTe IIe/I0YHOTO THApo/u3a: a) 6pomMucToro 3Tusa; 0)
HOAMCTOrO W30TpONM/ia; B) XJIOpUCTOro u300yTwna? HamuimmTe cxembl peakiui, pa3bepure ux
MeXaHU3MBbl.

3.00bsicHUTE, TTI0OYEMY METHJIOBBIM CITUPT KUITUT 3HAUMTEIBLHO BbIMIe, YeM (TOPUCTHIN MeTHII,
a Tak)Xe 3TaH, XOTsl MOJIEKYJIsipHbIe Beca ux Omm3ku. Yem obyciioB/ieHa X0Opoiasi paCTBOPUMOCTD B
BOJle HU3LIUX CITUPTOB?

4.HammimTe peakiyio MoJTyueHUst THHAKOHA U3 alleToHa. Pa3bepuTe ee MeXaHU3MBbI.

5.3amnoJiHMTe CAeAYIOLIYI0 CXeMy MpeBpallleHU:

byrten-2 HZO,H"-(.,-CU’ BOOCZ[H],(MQ ,Hg )'ZJ'HZSO4,Haepe3‘(.,'(; b

6.Hammimte cxembl T[OJydeHHUs  C/AeAYIOLIUX  IPOM3BOJHBIX  BHMHW/IOBOIO  CIIMPTA:
BHUHW/ISTUIOBOTO 3(vpa, BUHWIaLetaTa. Kakoe npakTrueckoe 3HaueHHe OHU UMEIOT?

7.Ilpu B3aumogelictBun OyTaHona-1 € W3OBITKOM MeTa/JIMueCcKOro HaTpUs BbIJETUIICS
BO/IOPOZI, 3aHUMAFOILMI 1TpU H.y. 00BeM 2,8 1. Kakoe kosmuecTBo BelriecTBa OyTaHosa-1 BCTYITHIIO B
peakiuio?

8.YcraHoBuUTe cCTpoeHHe Mo/eKysabl crnupra cocrasa C5H120, kKotopoe pearupyer C
MeTa/UIMYeCKUM HaTpUeM C BblfieJieHHeM BOJOpO/a, NpU JerujpaTtaluyd odpasyer 2-MeTU/IO0yTeH-2,
a MpY OKUC/IeHuU JaeT KeToH cocraBa C5H100.

[lomainHee 3aganue Ne 5

1o TeMe «AJIbJAerufibl U KeTOHbI»
B gomaiitHeM 3aiaHuu 110 TeMe «AJTbAeryibl U KeTOHbI» BCe 3a/jJaHus OlLleHHWBaroTCs 1o 1 6asy.

1.HanuiumTte CTPYKTypHble (OpPMYy/bl BCEX M30MEPHBIX abJieTH[0B M KETOHOB (DOpMYyJbl
C4H80.Ha3osure ux 1o HoMmeHkarype IUPAC

2.3 OyTWUNIOBOrO0 CHMpTa M HEOpPraHWUeCKUX peareHTOB TpPe/JIOKUTe CXeMbl TO/yueHUs: a)
MAaC/ISIHOTO anbZerna; 0) MeTUIITUIKEeTOHa.

3.Kakoit Turn peakiuii Hanbosiee xapakTepeH AJisi KApOOHUILHOMN TPYIIbI ajbAerUj0B U KeTOHOB?
ITo kakoMy MexaHU3My IIPOTEKaroT 3TU peakLuu?

4.3anosTHUTe cxeMbl IipeBpaleHnii. Ha3oBuTe Bce opraHnyeckue coeZJMHEeHUsI:

CH,-CH,Br Mg ,s¢pup okcuosmuaena ~ H2O0  Cu,t
NaOH(H20) = HBr = NH20H

5.BemjectBo C5H120 obmazaeT ciieyoLUMMU CBOHCTBaMM: a) TIPH OKUC/IeHUH 00pa3yeT MPOJYKT
C5H100, pearupyrouuii ¢ derwirugpasuHom; 6) mipu geruapaTtauyu obpasyet yrieBogopos C5H10,
OJIHMM U3 NPOAYKTOB OKUC/IEHUs] KOTOPOTO siBJisieTcs atleToH. KakoBo crpoenue coesvHenuss C5H1207?

6.IlpuBeuTe cxembl ToMMepu3sanui: a) Gopmanpaeruga Ao napadopmanbierisa; 6) yKCycHOro
anbJiern/ia 10 napanb/erusia; B) KeTeHa /10 JUKeTeHa.

7 IlpepnoxuTe cxemsl IIpeBpallleHUN:

CH;CH, CH, CH; = CH;CH,-(OH)C(CN)- CH;

8.Kakoe ko/mMuecTBO BellecTBa (opmasnbiernfia COlepKUTCs B pacTBope obvemMoM 3 1. U
10THOCTBIO 1.06 r/mn, maccoBas posist H-CHO B kotopom paBHa 20%?

[lomainHee 3aganyie Nob

no Teme «Kap0oHoBbIe KMC/IOTBI»
B momartiiHem 3ajjaHnu 110 TeMe «KapOoHOBBIe KMC/IOTBI» BCe 3a/JaHUsI OLleHHMBatoTCs 1o 1 6amty.

1. HanmmiuTe cTpyKTypHbIe (hOpMYJIbI C/IeAYIOLUX COeIMHEeHNI
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a) MPOIMMOHOBAsI KACJI0Ta B) 2,3- AMMETUIOKTaHOBasi KUC/I0Ta
0) cTeapyHOBast KUC/IOTa T) 3TH/IHOpPMUAT
2. HazoBute cnepymolye coeJviHeHUs

a) CH,—CH (CH,)-COOH B) CH3-CH(CHs)-CH,-COOH
6) Cl;C-COOH r) (CH3);C-COOH
3. Ha3oBuTe KMC/IOTHI, TIOyUatolie NPy OKUC/IeHUH C/IeAYIOLMX BelleCTB
a) U300yTHUIOBOTO CTIUPTA
6) CH5;-CO-CH»-CHs
4. Ocyl1ecTBUTe INpeBpalleHue
CH,-C(CH ,)=CH ,f,0..#,50,AHCIBKCN C H,0..(HCI)D H,O..(HCI) F
5. ITosmyunTe akpUaOBYIO KUCJIOTY M3:
a) MPOIW/IOBOI0 CIIUPTa
0) sTHIeHa
6. Pacrionoxxure ciefiyrorye KUC/IOThI B TIOPsAJIKe YBeJIUUeHUs UX CUJIbI
CH;COOH, CICH,COOH, Br CH,COOH, JCH,COOH
7. HanmiuTe CTPyKTypHYO (popMysly BelrlecTBa, Metoriero cocraB CsHgO, ecnu BoJHbINA pacTBOp
ero, UMeeT KHC/IyI0 peakl|io, a TP HarpeBaHWM ero HaTPUEeBOM COJU CO I1ie/I0Ubio 00pa3yeTcsi 3TaH.
8. Kakoli 00beM YKCYyCHOM 3CCEHI[UM TIOTHOCTBbIO 1,070 /M1 Hafio B3SITh [Jis TIPUTOTOBJIEHUS
cTonoBoro ykcyca oosemom 200 My U riotHOoCcThiO 1,007 1/ Ma? MaccoBasi 10/l YKCYCHOM KHC/IOTHI B
YKCyCHOM 3cceHIuM paBHa 80%, B ykcyce-6%.

7. O].[EHO‘IHBIE CcpeacTBa AJid MIpoBeAEHUSA HpOME)KYTO‘IHOﬁ daTTeCTdliun
HpOME)KyTO‘JHaH daTTeCTalyd MMeeT Le/ibI0 Ornpeae/InTh CTeleHb AOCTVDKEHHS 3all/TaHWPOBAHHBIX

pe3y/bTaToB 00yUeHUs 10 KaXKAoH AUCHUITITHE (MOZYJIIO) 3a OTpe/ie/IeHHbIN TIepro, 00yJeHusl.

a) IInaHupyemble pe3y/JbTaThl O0y4eHHMs W OIeHOYHbIEe CpeJACTBa /I TPOBeJEeHHUs
NMPOMEe)XYTOUHOM aTTeCcTal[uu:

CTPYKTYpHbIH [Inanupyemsble
3JIeMeHT OreHOuHBIE Cpe/iCTBa

pe3y/bTaThl 00yueHUs

KOMITeTeHLINU

OK-1

CII0COOHOCTHIO K aOCTPAaKTHOMY MBbILIUIEHHIO, aHa/IN3y, CUHTE3Y

3Hatb - OCHOBHBIE ITepeueHb meopemuyeckux 60NpoOCoO8 K 3K3aMeHy:
XUMUYeCcKue 1.Teopetnyeckue rpezcTaB/IeHNst B OPraHU4eCKOW XUMUH.
MOHATHS, 3aKOHBI U 2.BaneHTHoe cocTosiHue aToMa yriepoga. ['mbpuausanus u
MeTO/bl B MPOCTPAHCTBEHHAA CTPYKTYPd MOJIEKYI.
OpraHHUYecKoH 3.XumHueckas CBsi3b B OpraHU4eCKUX MOJIeKyJlax.
XUMUU; 4.Vi3omepus opraHiyeckux coeguHenun. [Tonsarre o
- CBOMCTBA KOH(OopMarusix.
XHMAIECKIX 5.0OCHOBHBIE NPUHLMIBI K1acCU(UKALIMM OPraHuuecKrx

coeIUHeHUN U
MaTepHasioB Ha UX
OCHOBeE /1JIs1 PelleHUs
3ajau
ripodecCcroHaIbHOM
JesiTe/IbHOCTH;

- pyHaMeHTabHbIe

coefiiHeHW. DYHKIMOHA/IbHbIE TPYIIIbI.

6.B3aumHOe B/IMsIHMEe aTOMOB B MOJIEKYJ1aX OpraHUuYeCKUx
BeILleCTB. J/IeKTPOHHbIE 3(P(eKThI.

7.Knaccugukaiyis 1 MexaHM3Mbl XMMUUECKUX peakLiii B
OpraHM4yecKOu XYMUH.

8.MexaHHU3M peakilii CBOOOTHO-PAIKATbHOTO 3aMelTeHHUsl.
9.MexaHu3M 3/1eKTPO(UILHOTO M HYK/1e0(HUIbHOTO
TIPYCOe/IHEeHNsI.
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIU

[Tnanupyemsble

pe3y/bTaThl 00yueHUs

OrueHOYHBIE Cpe/iCTBa

pa3/iesibl
OpraHuyecKou
XHMHHU B 00beMe
HeoOXOZUMOM ISt
TTOHUMAaHUS
OCHOBHBIX
3aKOHOMEPHOCTeH
TeXHOJIOTUYeCKUX,
¢busuKo-
XUMUYECKHUX,
XUMHUECKUX,
0MOXUMHUUECKUX
TIPOIIeCCOB.

10. MexaHu3M 31eKTpoU/ILHOTO U HYK/1e0(HIbHOTO
3aMell|eHusI.

11. AJKaHbI: CTPOEHHE, U30MEPHS], CITIOCOOBI TIOTyUeHHS.

12. AnkaHbl: hH3YeCcKre U XUMHUUeCKHe CBOMCTBa, IIpUMeHeHHe.
13. ANKeHBI: CTpOeHHe, U30MepUsi, CIIOCOOBI TTOTyUeHHUsl.

14. AnkeHbl: hH3YeCKHe U XUMHUUeCKHe CBOMCTBa, IPUMeHeHHe.
15. AJIKUHBI: CTPOeHe, U30MepUsi, CTIOCOObI TTO/TyUeHusl.

16. AnkuHbI: (hH3UUYecKre U XUMUUeCKHe CBOMCTBa, pUMeHeHHe.
17. AnkamvieHbI: CTPOEHME, U30MepHsi, CTIOCOOBI TOTyYeHuUs],
bu3nuecKrie ¥ XMMHUYeCKHe CBOMCTBA, 0COOEHHOCTH PeaKIvi
NIPYCOe/IMHEHNS B ;MeHaX C COTPSDKEHHBIMU CBSI35IMHU,
TIpYMEeHeHNe.

18. ITuk/oanKaHbl: CTPOEHKE, U30MepHsI, CTIOCOObI TIOTyYeHHSI.
19. IluknoankaHbl:(hU3nUeckre U XMMHUUeCcKre CBOMCTBa,
NIpYMeHEeHHe.

20. ApoMaTHUecKre COe[JMHEHMs: CTPOeHUe, N30MepPHsI, CITIOCOOBI
TIO/TyYeHUs.

21. Apomatrueckue coeJUHeHusT: hU3NUecKre U XMMUUeCcKue
CBOMCTBA, IPYMEHEHHE.

22. MexaHU3Mbl peakliiyii 3/1eKTPO(GUILHOTO 3aMellleHus B
apOMaTUYeCcKOM psifly.

23. T'omosioru 6eH30/1a: CTPOeHWe, XUMUUEeCKHe CBOMCTRA,
CTI0COOBI TTO/TyUeHHsT ¥ TIPUMeHeHHe.

24. TIpaBua OpHEHTALIMM 3aMeCTHTe el B 6€H30/TbHOM KOJTbIIE.
25. OfHOaTOMHBIEe CTIUPTBI: CTPOEHUe, U30MepHsi, CITIOCOOBI
TOJTyUeHUs..

26. OfHOaTOMHBIE CIIUPTHL: PU3HMUeCcKre U XUMUYecKre
CBOMCTBA, TIPUMEHeHHE.

27. MHOroaTOMHbIE CITUPTHI: CTPOEHHE, U30MEPHS], CIIOCOObI
NoTyyeHus, pusnueckrie U XMMrUJeckue CBOMCTBA, MPUMeHeHHe.
28. ®eHOJbI: CTPOEHKE, CIIOCOObI TIOTyUeHusl.

29. ®eHobI: (pr3UUeCcKre U XUMUUeCKre CBOMCTBA, TIPUMeHeHue.
30. Anbaeruibl: Knaccudukarys, u3oMepusi, HOMeHK/IaTypa,
MeTO/jbl MIOTyYeHHSI.

31. Anbaerusipl: hy3nuueckre ¥ XMMAYeCKre CBOMCTBA,
NIpYMEeHeHNe.

32. KeToHbI: KaccuguKalysi, ©30Mepusi, HOMEHK/IaTypa, MeTO/IbI
TOJTyUeHuUs,

33. KeToHbI: pu3nyecKre U XMMUUYeCKHe CBOMCTBA, MPUMeHeHHe.
34. IIpenenbHbIe KAPOOHOBbIE KUC/IOTHI: KacCHU(UKALIHS,
V30Mepysl, HOMEHK/IaTypa, MeTO/bI [10/TyYeHusl.

35. IIpeaenbHbIE KAPOOHOBbIE KUC/IOTHI: (hH3UUECKHe U
XUMHYeCKHe CBOWCTBA, IPUMEHEHHE.

36. ®yHKIMOHA/TBHBIE POU3BO/IHBIE KADOOHOBBIX KUC/IOT:
CJI0KHBIe 3(UPbI, aMUZIbI U HUTPUJIBI (CTpOeHNe, HOMeHK/IaTypa,
TO/TyYeHue, CBOMCTBA).

37. ®yHKLMOHA/IBHBIE POU3BOAHBIE KADOOHOBBIX KUCJIOT:
AHTUZPU/IBI U Ta/IOT€HAHTUAPU/IBI KADOOHOBBIX KUCIOT
(cTpoeHune, HOMeHK/1aTypa, Toy4YeH’e, CBOUCTBA).

38. [TlukapboHOBbIEe KMC/IOTHI: TIO/TyYeHHe, CBOMCTBA U
TIpYMEHEHHUe.
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIU

[Tnanupyemsble
pe3y/bTaThl 00yueHust

OrueHOYHBIE Cpe/iCTBa

39. Apomaruueckuie KapOOHOBbIE KHUC/IOTBI: TIO/TyUeHuUe,
(hur3ryecKrie CBOMCTBA, CTPOEHHEe U XMMUUeCKHe CBOMCTBa.

40. HerpeielbHbIe MOHO- M AMKapOOHOBBIE KMC/IOTHI:
TIO/TyYeHue, CBOMCTBA U MPUMeHeHHe.

41. AMHUHOKHC/IOTBI: COCTaB, K/laccruduKalysi, HOMEHK/IATypa,
CTpOeHue, NoIyyeHre, CBOMCTBa.

42. I'iipOKCUKUCIIOTHI: HOMEHKJIaTypa, U30Mepus, TI0/lyYeHre U
CBOMCTBa.

43. TasoreHKapOOHOBBIE KUC/IOTBI: HOMEHKJ/IATyPa, METOAbI
TIO/TyYeHUs], CBOMCTBa.

44, Anbaeruio- ¥ KeTOKUCIOTHI: : ToJyueHue, CBOMCTBA U
TIpYMEeHeHNe.

45. AMuHBI amdaTrUecKrie: HOMeHK/IaTypa MoyiyyeHue U
CBOMCTBa.

46. ApomaTryeckre aMUHBI: TIO/Ty4eHHe, CTPOeHre U CBOMCTBa.
47. I'eTepOLMK/INYECKUe COeTMHEHNS

YmeThb

- COCTaBJIAATb

CTPYKTYpDHbIE U
TIPOCTPAHCTBEHHbIE
bopMybI
OpraHUuecKux
BEIIIeCTB, OIpeJeNsiTh
K/IaCC COeJUHEHMI;

- TIPOTHO3MPOBATh
CBOMCTBA
OpraHu4ecKux
BEIIIeCTB;

- peraTb
SKCTIepUMeHTa/TbHbIe
3a/1au¥l PUMEHUTEJTHHO
K 1poceccroHaIbHOM
JesITe/TbHOCTH..

IIpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:

1. Ilo Ha3BaHUIO BeLeCTBA COCTaBbTE €ro CTPYKTYPHYIO
dbopmyiy:

a) MeTWIAUTIPONUIYKCyCHasi KUCJIOTa,

0) 3,4,5-TpuMeTuI-3-TUAPOKCULIUKIIOT €KCeH-5-0H- 1

2. HasoBure coeiuHeHUs, CTPYKTYpHble (OPMYIIbI
KOTODBIX NIPHBe/IEeHbI HIDKe:
_~a
a) 6) (CHs)CH — (T‘H — COOH
_ ~ NH,
HO SOz;H

3. Hanummre cTpyKTypHYyIO (popmyny usomepa 2,2,5,5-
TeTpaMeTW/IreKCaHa, UMeIOLLero B KaueCTBe 3aMeCcTUTeNel Npy
OCHOBHOU LIeMU TOJIBKO 3TU/IbHbIE Pa/IUKAaJIbl.

1. OxapakTepu3syiite croco0Obl TMepejaud B3aWMMHOTO
BJ/IMSIHUS aTOMOB B CJIeYHOIIUX OPraHAYeCKUX MOJIeKyJ/Iax:

a) CH3 — CH3 — COOH,

6) CH, = CH — COOH;

B)

COOH

4. 3akoHuUMTe ypaBHeHUs peakuud. HasoBute ncxonHele
BellleCTBa U IPOAYKTHI:




CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIU

[Tnanupyemsble
pe3y/bTaThl 00yueHust

OrueHOYHBIE Cpe/iCTBa

Bnagetsb

- HaBbIKaMU
TIpUMeHeHHsI
OCHOBHBIX
XUMHUYeCKUX 3aKOHOB
B rpodeccroHaIbHOU
J1esiTeJIbHOCTY;

1. TIpuBejuTe MPOMBIIILIEHHbIE METO/IbI TTOTyYeHHs
yT7IeBO/IOPO/IOB: a) GeH3osa 6) Tosyosia B) 3THIOEH30/1a T)
KyMoJa (M30rpornuiteH3o/a) ;) CTUpOoJa.

2. TTonyuuTe MieHTeH-2 U3 CeYIOLUX COeJUHEeHUI:

a) 2-OpomrieHTaH;

0) meHTaHON-2;

B) 2,3-ai1bOpoMIIeHTaH;

T') eHTHUH-2.
Harnuivre ypaBHeHUs1 peakivii, yKaXkKUTe yC/I0BUS TIPOTeKaHUs
XUMHAYeCKUX  TiporieccoB. [Ipy  HamucaHWM — ypaBHeHUM
WCTIOJIb3YHTe CTPYKTYPHbIe (hOpPMYJIbl OpPraHuYeCcKuX BelljecTB.
3. B pesynbTare o030HOMM3a yrieBojopoaa coctaBa CeHig
noayunnd  ¢opmanbgervy W OyraHguanb.  CocTaBbTe
CTPYKTYPHYO (OpMYITy YI/IeBOIOpO/ia M HalUILIKMTe YPaBHeHHe
peakLMy 030HO/IM3a.
4. V3 mporieHa U HeOpPraHWUeCKUX DeareHTOB IIPeJIoKUTe
CXeMy TOTy4YeHUs:
a) MporaHo/ia-2;
0) mporiaHa;
B) TporaHuona-1,2;
T') NOJIUIPOIKJIEHA.

OIIK-4

TOTOBHOCTBIO C €CTeCTBeHHOHAYUHBIX MO3ULIMH OLeHUBATh CTPOEHHE, XUMUYeCKU ¥ MUHePaJTbHbIMA COCTaB
3eMHOM KOpbI, MOpdoioruueckrie 0COOEHHOCTH U reHeTUYeCKHe THTTbl MeCTOPOXKEHUI TBeP/bIX M0JIe3HBIX
VICKOTaeMbIX MPH PeLIeHUH 3a/1au 10 PALIMOHAIbHOMY 1 KOMILIEKCHOMY OCBOEHUIO

3HaTb - XUMWYEeCKUU U 1. K Kakum KjaccaM MOXKHO OTHeCTH OpraHhuyeckue
MUHepa/bHbIM COCTaB | coeIMHeHUs1, GOPMYJIbl KOTOPBIX NPUBE/IEHbI HIKE:
3eMHOM KOpbI; »~0
- CTpOeHre MUHepasioB a) CH; - CH - C r) CH; — CH, - NO;
OCHOBHBIX | OH
reHeTUYeCKUX TUIIOB CH;
MeCTOPOXK/IEHUIA. 6) CH; - O — CH, - CH;; n) HO —CH, —-CH, -CH, -CH, —
ORn?
CocTraBbTe BO3MOXXHbIE U30Mephl U HA30BUTE UX.
3. Paccuuratite 3nemeHTHbIN cocTaB (B %) coeiMuHeHUs
ClOHZZO.
YmeTb - TIpe/ICKa3bIBaTh 1. TTpu cropanuu 0,2346 r© KMCIOPOACOAEPIKaILero
OCHOBHBIE XMMHUYeCKre | OpraHuyecKoro BellecTBa Bbiennnock 0,4488 r yaekuciaoro
CBOJCTBA MMPOCTeHIMX | rasa, 0,2754 r BoJbl. Y CTAHOBUTE MOJIEKYJISPHYIO OpMYJTy
TIpe/iCTaBUTe el CropeBIIero CoeiMHeHUs], MPUBeAUTE OJHY U3 er0 BO3MOKHBIX
K/IACCOB OPraHHuecKyx | CTPYKTYPHBIX (GOpMyIL.
COe/IMHEeHUH;
- IPUMEHSTh
T10JTyYeHHbIe
pe3ynbTaThl Ha
TIpDaKTHKe.
Bnagets - HaBbIKaMu 1. B pe3ynbTrare 030H0/M3a yriaeBogopoga cocraBa CsHg

19




CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIU

[Tnanupyemsble

O1jeHOUHBIE CpeICcTBa
pe3y/ibTaThl 00yUYeHUs 1 PEA

TIpUMeHeHHsI MOJTyur/u popMasbeT/l, YKCYCHBIM anbAerusi U dTaH uasb.
OCHOBHBIX CocTaBbTe CTPYKTYPHYIO (hOpMYJTy YTI€eBOAOPO/ia Y HAITUIIIKTE
XUMHUUECKUX 3aKOHOB | ypaBHEHHe peaki[iy 030HOJIM3A.

B rpodeccroHabHOU

NesITeNbHOCTH 2. C KakumMu wu3 rnepeyrc/eHHbIX HK)Ke peareHTOB MOXKeT

B3aUMO/IeIICTBOBATD MPOIIHH:

a) bpomHas BO/a;

0) Boja;

B) TIO/IKUC/IeHHBIN PACTBOP MepMaHraHaTa KaJusi;

A) denou;

€) BOIHO — aMMHaYHbIl pacTBOp xjaopuza meau (I).
Hamummre ypaBHeHMSI BO3MOXXHBIX —peaklivil, Ha30BUTe
MPOAYKThI, YyKa)kUTe YyCJIOBUSI TIPOTeKaHHUs XUMHUUeCKUX
rpoiieccoB. Ilpy HamMcaHUM  ypaBHEHWM  HCIIO/Ib3yUTe
CTPYKTYpHbIe (POPMY/ibl OPraHUUeCKHX BeIlleCTB.

3. IIpeajioxuTe cxemy CHHTe3a METU/IU3OMPOIUIKeTOHA U3
alleTOyKCyCcHOro 3¢upa. Hanuivre ypaBHeHUs peakLiyy.

YKakKuTe yC/I0BHUsI X MTPOTEKaHUSI.

[1K-14

TOTOBHOCTBIO yUaCTBOBaTh B UCC/IeZIOBaHUSIX 00BEKTOB TIPOdeCcCHOHaNbHOM [1esITeTbHOCTH U UX
CTPYKTYPHBIX 3/IEMEHTOB.

3HaTL

YmMmetn

Bnagetsb

- METO/IbI 1. YrneBogopop coctaBa C;H;> B3aumo/ielicTByeT C aMMHUaUYHbIM
TeOpeTUYeCcKoro u pPacTBOPOM OKcHjla cepebpa ¢ 0Opa30BaHUEM COeJUHEHHS
skcriepuMmeHTanbHoro  C;Hp Ag, a mpu ruzipaTaiuu o0pa3yercs 5 — MeTUIreKCaHOH — 2.
WCCJIeI0BaHUsA CocTaBbTe CTPYKTYpPHYIO (hOpMYJTy YIIeBOA0pO/ia U HAIMUIIIUTe

ypaBHEHHsI ONIMCAHHBIX PeaKLil.

2. YrneBogopoz cocraBa CsHg npucoenunsier 1 Mmosb
6poMoBojiopozia B ipucytctBuu H,O, c o6pa3oBaHueM
coeguHenus: CsHoBr. [Tonyyennsiii npoaykt C4HyBr B ycnoBusx
peakuuu Bropija f1aéT yriieBogopo/, KOTOPbIM PY HUTPOBaHUU
oOpa3yeT rnperMyl1{eCTBeHHO TPeTUUHOe HUTPOTIPOM3BO/HOE.
CocTaBbTe CTPYKTYPHY!O (hOpMyJ1y YI/IeBOOPO/ia U HalUILIUTe
yPaBHEHHsI OMIMCAHHBIX PeaKLvil.

- BBISIBJISITH PaccMoTpuTe MeXaHHU3MbI MTPOTeKaHUsi OPraHUYeCKUX peakLvii
COBpeMeHHbIe Ha rpUMepax:

HarpaB/ieHusl pa3BUTHSL - MeXxaHU3M MOHOMOJIEKY/ISIPHOTO U OBUMOJIeKY/ISIPHOTO
HayYHBIX TEOPUH, HYK/1eO(HWTBHOTO 3aMelleHHsI

- TIPOBO/IUTH - HykneodunbHoe 3aMelljeHre B alKUIrajoreHuzax,

JKCIIepUMeHTa/NbHble  TMPOKCUIBHOW TPYIIIbLI B CMIUPTaX, Y KApOOHUIBHOTO aToMa
rccieloBaHus (PU3MKO- yrieposa.

XUMHUUYECKUX, U - OnekTpoduIbHOE 3aMellleHre B apOMaTHUUeCKOM sifipe:

TeXHOJIOTUUEeCKUX HUTpPOBaHUe, Cy/Ib(PUpOBaHUe, Ta/IoTeHe3upoBaHue,

CBOMCTB MaTepUaiioB  ajaKWIUpPOBaHUe, alli/IMpOBaHUe.

pa3HbIX K/IaCCOB - MexaHu3M peakiyii 31eKTpOPUILHOTO 3aMellleHus], TpaBu/Ia
OpHEeHTaIl|H, COTJIaCOBaHHAsi U HeCOT/IaCOBaHHAst OpPHUEeHTAlL[UsT
3aMeHUTeJIeH.

- TIPAKTUYECKUMHU HanmcaTte ypaBHeHUSs peakI|ii COT/IaCHO CXeMe TIpeBpalljeHnH,

HaBbIKAMU U yKasaTh yCJIOBUS TIPOTeKaHUsI XUMAUYECKUX TpoiieccoB. [1pu

5KCTepUMEHTa/lbHOTO  HalMCaHUM peakLui NCIO/b30BaTh CTPYKTYPHBIe (hOPMYJIb
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CTpyKTypHBII

[Tnanupyemsble
371eMeHT OrieHOUHBIE Cpe/iCTBa
pe3y/ibTaThl 00yUYeHUs
KOMTIIeTeHLIUU
HCC/IeIoBaHUs B OpraHUYeCcKHX BelleCTB:
001acTh XMMWH 1 CaC, — C,H, — Bununauerwien — C4Hy — OyrazaueH - 1, 3
CTIOCOOHOCTBIO
00BACHATL UX -
pe3yJ/ibTaThbl — 6yTeH -2
TIPUMEHHUTEe/TEHO K
rpodeccroHabHOM . —
JIeSITe/IbHOCTH CsHp Bro-ceem X, KOH+H,0 %, CHs BTz
0
- X3 KOH cnupmoe ° t X4
. CH5CHCl, ~__ 3
5 T \
CH3;CHO == | H,C=CH-CI
4
HNO,,t"'C R
Mporas 3 x, HntCk x HNO, 4
— ¥HBr X, Na X
IK-16

FOTOBHOCTBIO BBITIO/IHATE SKCIIEPMMEHTAJ/IBHbBIE U J'IE[6OPEITOPHI:I€ Hncc/iea0BaHvs, HMHTEPIIPETHPOBATh
MojsiyueHHbIe pe3yJ/ibTaThbl, COCTABJ/IATL U 3dllJUIIATh OTUETHI

3HaThb

YmMmeTb

Bnagets

IIK-18

- METO/IbI

1. /IBa BemjecTBa UMerOT OAUH U TOT e cocTtaB C4HgO,. [TepBoe

HCCeJoBaHUM (PU3UKO- UX HUX JIETKO pearupyet c cozioi u BbifiesisseT CO,. Bropoe He

XUMUAYECKHX,
TEXHOJIOTUUECKUX U
(bU3MKO-XUMHUECKUX
CBOMCTB MaTepuasoB
pa3HbIX KJIaCCOB

- COCTaBJISITh U
3alUIIaTh OTYETHI 110
pe3y/bTaTam
9KCTIepUMEeHTaTbHbIX
HccieloBaHUM

- OCHOBHBIMH
MeTo/laMHu
WCCIIeIOBaHUS U
CIO0COOHOCTRIO
00OBSICHSTE UX
pe3y/bTaThl
MPUMEHUTENTHHO K
ripoeccroHaTLHOM
JIesITeTbHOCTH

pearvpyeT C CO/|0i, HO MPH HarpeBaHUU C BOJHBIM PacTBOPOM
NaOH BoigensietT 5TUI0BbIM cnUpT. Kakoe cTpoeHWe UMEIOT 3TH
BellecTBa’?

[IpeacraBUTh MJ1aH OTUETa IO MPOBeJeHHbIM
9KCTIepUMeHTaTbHBIM HcciefioBaHusIM. OO0CHOBAThH BHIOOD
TeXHOJIOTUUeCKOro 000py10BaHus (71ab0paTOPHOT0) ¥ OCHOBHBIX
rapaMeTpOB CHHTe3a

1. Onpegenure ctpoenue yriesogopoga CsHio, KaTanuruyeckoe
THIPUPOBaHHE KOTOPOT'O TIPUBOIUT K 00pa30BaHMUIO
2,2-nuMeTHI0yTaHa, a TupoOPOMHUPOBAHKE B PUCYTCTBUN
H,0, c nocneayrorneii 06paboTkoi HaTpreM (peakiiysi Bropiia)
TIPUBO/IUAT K MOJIy4YeHuto 2,2,7,7-TeTpaMeTU/IOKTaHa.
CocTaBbTe CTPYKTYpPHYIO (hOpMY/Ty YIIeBOJ0pO/ia U HAIMUIIIUTe
ypaBHEHHsI OMMCAHHBIX PeaKLUil.

2. Yrneeogopoz cocraBa C;H;, obeciiBeurBaroT OpOMHYIO BOAY,
JaéT 0CaJI0K C aMMHAYHBIM PacTBOPOM HHUTparta cepebpa, a rpu
OKHC/IeHHHd  obpasyer  okcupg — yraepoaa (IV) wu  4-
METU/ITIEHTaHOBYI0 KUCI0TY. CoCTaBbTe CTPYKTYPHYIO (hOpMYJTY
yT7IeBOA0OPO/A Y HAIUIIKMTE YPAaBHEHUS OMTUCAHHBIX PeaKI[|i.

B/IaIeHHWEM HdBbIKdMHU OpPraHW3dllMi HayUHO-HCC/1eJ0BaTe/IbCKUX pEIGOT
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CTpyKTypHBII

[Tnanupyemsble
3/1eMeHT OreHOYHBIE Cpe/iCTBa
pe3y/bTaThl 00yueHUs
KOMITIeTeHI U
3Hatb - OCHOBHbI€ 3Tarlbl PaccMoTpuTe OCHOBHBIE 3Tarbl CUHTe3a KOHEUHOTO COeJUHEHMUS.
OpraHu3aluu u OO6oCHyWTe KOHTPO/IMPYEMble TEXHOJIOTUYEeCKUEe TIapaMeTphbl
TJITaHUPOBAHUS HAyYHO- MPOLIeCCOB.
HCCIe/JOBaTe/TbCKUX
o] COOH
paboT : CHa
.-'"'.ﬁ\ ~. "-'H::: 5 .-""Fdh‘:"\ f’i{.‘m
[ =0 =1
- o = i R |
“"u;',-'" H:‘__.H e o,
.COOH _COOK
. L
- =
=1 -1
e e
=" '50:H = Ts03H
YmeThb -ompefiessaTh 1jeid U PaccMoTpuTe OCHOBHBIE 3Tallbl CHHTE3a CIeAYIOLIMX COeJMHeHuIH:
3afaun M-6poMOeH30lHas KMC/IOTa;
9KCIIepUMEHTATbHBIX U —
11a60paTOpHBIX __ XJIOpH/I3TH/IAMMOHHS;
HCC/Ie[lOBaHUM; YKCYCHBIM aHTUJIpUT;
- MPOEKTUPOBATh 3Tarlbl 2,4,6 — TPUHUTPOTONYOT
9KCIIepUMEeHTaTbHBIX —
HCCJIeIOBaHUM. — sTUpopMHaT;
OpoMu TUMETUTAMMOHUST;
PaccMoTpuTe MexaHU3MBbI OCYILL[eCTBIEHHs MTpeBPaLLeHU.
Bragetsb - TIPaKTUUe CKUMU [Tpenno)KuTe TeXHOIOTUUECKYI0 CXeMY JJis OCYIeCTB/IeHUs
HaBbIKaMH CeyIoIIMX NpeBpallleHurH:
TEOPETHHECKOro 1 ATleTHIeH 2,4,6 — TPUOPOMAHNIINH;
5KCIepUMeHTaIbHOT 0 —
MCCTIeIOBAHIA B Oxkcup, yrnepoaa (In) dbopmanberus;

obmnactu opranuyeckoii Ilponen TIPOTU/ITIPOTIMOHAT;
—

XUMUHY; MeTtaH N,N — 1uMeTW/1IaHU/IUH;
Yriepop OeH3uaLeTarT;
Oxkcup yriepoga (II) TPUMEeTU/IaAMUH;
Anertunen aHWJ/IVH;
—
[Tpomnanon — 1 aJIaHUJITJIULMH.

YKakuTe rapameTphbl OCYILeCTB/IeHHS TIPOL[ECCOB, YC/I0BUS
BO3MOJKHBIX MTPOTEKaHHH TTOOOUYHBIX PeaKIvi.

0) ITopsaj0K NpoBeieHNs MPOMEKYTOUHOM aTTeCTaLlH, MOKa3aTe/Id M KPUTePHUH OLleHUBaHUA:

[TpomeskyTouHasi aTTecTauysi 1o guciuriiHe «OpraHuueckasi XUMHS» BK/IIOUaeT TeopeThdecKHe
BOMPOCHI, TIO3BOJISIOIIHE OLIEHUTb YPOBEHb YCBOEHUS 00yuaroIMMUCS 3HaHWM, U TIPaKTUUeCKUe 3a/laHus,
BBISIB/ISIFOLLUE CTelleHb CPOPMUPOBAHHOCTH YMEHUM 1 B/a/leHuH, MPOBOAUTCS B hopMe 5K3aMeHa.

IToka3aTenu u KPUTEPHUH OLI€eHUBAHHUA 3K3dMEHA:

Kputepuu orieHKH:
— Ha OLEHKY «OTJIMYHO» — CTYJeHT [0/DKeH MOKa3aTh BbICOKMM YPOBEHb 3HaHUM He TOJBbKO Ha
yPOBHEe BOCITDOHM3BeZieHHsI U O00bsCHeHWs] WH(OPMAalLMK, HO W WHTe/UIeKTya/bHble HaBBIKM DelleHus
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nipo6sieM U 3a/jau, HaXOXKJEHUs] YHUKAbHBIX OTBETOB K MPO0O/ieMaM, OLIEHKH U BbIHECEHUsT KPUTHUECKUX
CY)KJ,eHUI;

— Ha OLIEHKYy «XO0pomio» — CTy/eHT JO/DKeH TIOKa3aTb 3HaHWs He TOMbKO Ha YpOBHe
BOCIIPOM3BeJieHHsT U 00bsicHeHUs: MH(OPMAaLMK, HO U WHTe/JIeKTya/bHble HaBbIKM pelleHHs npobsieM u
3a/1a4, HAXOXK/|eH!s1 YHUKA/TbHBIX OTBETOB K MpobieMam;

— Ha OLEHKY «Yy[AOB/IeTBOPHUTE/IbHO» — CTy/eHT [O/DKeH TII0Ka3aThb 3HaHWS Ha YpPOBHE
BOCITPOM3BeIeHHs1 M 00bsICHeHHs1 MH(OPMALIMK, UHTe/I/IeKTyaIbHbIe HABBIKY PellleHus! POCTHIX 3a/]ay;

— Ha OILIEHKY «HEeYyJOB/IeTBOPUTE/IbHO» — CTYJEeHT He MO)KeT IIOKa3aThb 3HAaHUS HAa YpPOBHe
BOCITPOU3Be/IeHsT U 00BbsICHeHHsT MHPOPMAIWY, He MOYKeT TI0Ka3aTh UHTe//IeKTya/lbHble HaBbIKW PeIIeHHs
TIPOCTBIX 3a7iay.

8. YueOHo-MeTogUUecKoe U MH(pOPMAIHOHHOE 00ecrieyeHHe JUCIUILTHHBI

OcHoBHas iMTepaTypa:

a. Teepmoxsne6os, B.I1. Opranudeckast xumusi: yueOoHvk / B.I1. Teepgoxsie6oB. - KpacHospck : CH6.
denep. yH-T, 2018. - 492 c. - ISBN 978-5-7638-3726-1. - URL:
https://new.znanium.com/catalog/product/1032163 (mata oopartienust: 14.10.2019). - TeKCT : 371€KTPOHHBIMN.

b. TIpeBpalijeHHst OpraHUYeCKUX BeIeCTB : yuebHoe rocobue / JI. B. YUynposa, X. f. I'upesas, H.
JI. Mepsnuk, T. M. Kynukosa ; MI'TY. - MaruuToropck, 2014. - 147 c. : cxemsl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=51.pdf&show=dcatalogues/
1/1115810/51.pdf&view=true (mara obparenusi: 04.10.2019). - MakpooOBeKT. - TeKCT : 3/IeKTPOHHBIH. -
ISBN 978-5-9967-0518-4. - VimeeTcsi mevyaTHbIN aHa/Or.

JlononiHUTe/IbHASA JIUTepaTypa:

1. TpaBenn, B.®. [IpakTHKyM I10 OpraHMUeCKOW XuUMHH : yuebHOe mocobue / B.®. Tpaeens, A.E.
[lekoTnxuH. — 2-e u3a. — Mockga : JlabopaTopust 3HaHu, 2017. — 595 ¢. — ISBN 978-5-00101-510-
9.— TekcT: 3/1€KTPOHHBIN // DNeKTpOHHO-OMO/MMoTeuHass cucreMa «Jlavb» : [caiit]. — URL:
https://e.lanbook.com/book/94137 (nara obparrenus: 14.10.2019).

2. Opranuueckasi xumusi : B 4 u. Y. 3/ PeytoB O.A., Kypiy A.JL., Bytun K.I1., - 6-e u3sg., (371.) -
Mockga : JTaboparopwus 3Hanui, 2017. - 547 c.: ISBN 978-5-00101-508-6 - URL:
https://new.znanium.com/document?id=268313 (gata obpartenusi: 14.10.2019). - TeKcT : 3/1eKTPOHHBIH.

3. Opranunueckas xumust: B 4 u. U. 1/ Peytos O.A., Kypu AJL, Bytun K.I1., - 7-e u3g., (31.) -
Mockga :JIabopaTopusi 3Hanui, 2017. - 570 c.: ISBN 978-5-00101-506-2 - URL.:
https://new.znanium.com/document?id=186181 (zmata obparenus: 14.10.2019). - TeKCT : 3/IeKTPOHHBIM.

4. Opranunyeckas xumust: B 4 u. U. 2 / PeytoB O.A., Kypu A.JL., Bytun K.I1., - 7-e u3a., (3.1.) -
Mockga :JIaboparopust 3HaHMH, 2017. - 626 c.: ISBN 978-5-00101-507-9 - URL:
https://new.znanium.com/document?id=184816 (marta obparenusi: 14.10.2019). - TekcT : 3/1eKTPOHHBIM.

5.TupeBas, X. fI. [IpakTriueckoe pyKOBOZCTBO TI0 OPraHWYeCcKol XUuMuH : yueOHoe rocobue / X. 1.
I'upeBas, H. JI. Kanyruna, Y. A. Bapnamosa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 3/1eKTpPOH. OIT.

muck (CD-ROM). - 3arn. ¢ tutyi. 3kpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=12.pdf&show=dcatalogues/1/1130377/12.pdf&view=true (gaTa obparrenus: 04.10.2019). -
Makpoo0ObeKT. - TeKCT : 3/1eKTpOHHBIN. - CBeieHus 1OCTyMHbI Takke Ha CD-ROM.

6. BbicOKOMOJTEKYISIpHbIE COeZIMHEHUsT U TIOJTUMEPHI Ha UX OCHOBe : yueOHoe rmocobue / JI. A.
boawsiH, U. A. Bapnamoga, X. . T'upeBas, H. JI. Kanyruna ; MI'TY. - Maraurtoropck : [MI'TY], 2016. -

121 c. : un., Tabs. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=1237.pdf&show=dcatalogues/1/1122497/1237.pdf&view=true (mara obpamenus: 04.10.2019). -
MakpooObeKT. - TeKCT : 37IeKTPOHHBIN. - VIMeeTcs reuaTHBIN aHasIor.

7. Opranuueckasi xumus : B 4 u. U. 4: Yue6Hoe nocobue / Peytos O.A., Kypiy JI.A., Bytun K.IL., - 4-
e u3f., (371.) - Mocksa :Jlaboparopus 3Hanumi, 2016. - 729 c.: ISBN 978-5-00101-410-2 - URL:
https://new.znanium.com/document?id=329489 (mara obparenus: 14.10.2019). - TeKcT : 3/1eKTPOHHBIMN.

8. Tpaeenb, B.®. 3amauu 10 opraHWUeCKOW XWMHHU : yueOHoe mocobwe / B.®. Tpasenn, A.IO.
CyxopykoB, H.A. TToxkapckasi. — Mocksa : Jlabopatopust 3HaHwmii, 2016. — 267 c. — ISBN 978-5-00101-
435-5. — TeKCT : 3/IeKTPOHHBIN // NeKTpoHHO-0MbmmoTeuHasi cucrema «Jlanb» : [caiiT]. — URL: https://
e.lanbook.com/book/90243 (nata obparrenusi: 14.10.2019).
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https://new.znanium.com/catalog/product/1032163
https://e.lanbook.com/book/90243
https://e.lanbook.com/book/90243
https://new.znanium.com/document?id=329489
https://magtu.informsystema.ru/uploader/fileUpload?name=1237.pdf&show=dcatalogues/1/1122497/1237.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1237.pdf&show=dcatalogues/1/1122497/1237.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=12.pdf&show=dcatalogues/1/1130377/12.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=12.pdf&show=dcatalogues/1/1130377/12.pdf&view=true
https://new.znanium.com/document?id=184816
https://new.znanium.com/document?id=186181
https://new.znanium.com/document?id=268313

9.HOpoBckasi, M.A. OCHOBBI OpraHM4YecKoi xuMuM : yuebHoe mocobue / M.A. HOpoBckas, A.B.
KypkuH. — 3-e u3g. (371.). — Mockga : JlabopaTtopus 3Hanui, 2015. — 239 c. — ISBN 978-5-9963-2629-
7.— TeKCT : 3MeKTPOHHBIN // OD/NeKTPOHHO-OuO/MMoTeuHass cucrema «Jlawb» @ [caiit]. — URL:
https://e.lanbook.com/book/66365 (mata obparenus: 14.10.2019).

10. TIpakTuKyM MO OpraHWYecKod xumuu : yuebHoe mocobue / B.U. Tepenun, M.B. JIuBaH1OB,
JI.W. JluBanuioBa, E./I. MatBeeBa. — 3-e u3g. — Mocksa : Jlabopatopus 3Hanui, 2015. — 571 c. —
ISBN 978-5-9963-2615-0. — TeKkcT : 3/1eKTPOHHBIN / DIeKTPOHHO-OMOroTeuHasi cuctema «JIaHb» :
[catiT]. — URL: https://e.lanbook.com/book/84123 (mata obpamenus: 14.10.2019).

11. Boposnes, U.B. Oprannyeckasi XMMUs: TEDMUHBI ¥ OCHOBHBIE peaklyu : yueOHoe mocobue /
N.B. bopoBneB. — 3-e u3g. (31.). — Mockea : JlabopaTopus 3Hanui, 2015. — 362 c. — ISBN 978-5-
9963-2936-6. — TeKCT : 3/IeKTPOHHBIH // NeKTPOHHO-0MbMMoTeuHast cucteMa «Jlaub» : [caiit]. — URL:
https://e.lanbook.com/book/70742 (mata obpatenus: 14.10.2019).

12. Kynukosa, T. M. Opranuyeckasi xumusi : yueOHoe rocobue. U. 2 / T. M. Kynukosa, X. f.
I'vpesas, JI. B. Uynposa ; MI'TY. - Maraurtoropck : MI'TY, 2011. - 1 snektpoH. ont. Auck (CD-ROM). -

3ar. ¢ TuTy. 3kpaHa. - URL: https:/magtu.informsystema.ru/uploader/fileUpload?
name=3536.pdf&show=dcatalogues/1/1514964/3536.pdf&view=true (marta obpaijenus:: 04.10.2019). -

MakpooObeKT. - TeKCT : 3/1eKTPOHHbIN. - CBefieHHs1 A0CTyHbBI Takke Ha CD-ROM.
13. Opranunyeckas xumusi : yue6Hoe mocobue / T. M. Kymukosa, X. {. T'upeBas, JI. B. Uynpoga, 3.
P. Mynnuna ; MI'TY. - Marautnoropek : MI'TY, 2011. - 1 snektpoH. ont. aguck (CD-ROM). - 3ary. ¢

TUTYJ. 3KpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3537.pdf&show=dcatalogues/1/1514974/3537.pdf&view=true (zmata obpaienus: 04.10.2019). -

Makpoo0ObeKT. - TeKCT : 3/1eKTpOHHBIN. - CBeieHus1 1oCTyHbI Takke Ha CD-ROM.

Metopnueckye yKa3aHHs:

1. TlpakTHKyM 1O OpraHuueckoil xumuu : yuebHoe mocobue / X. f. I'mpesas, H. JI. Kanyruna, 1. A.
Bapnamoga, JI. A. bogpsit ; MI'TY. - Marauroropck : MI'TY, 2017. - 63 c. : w1, 1abmn., cxembl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=3462.pdf&show=dcatalogues/
1/1514269/3462.pdf&view=true (mata obpartenusi: 14.10.2019). - MakpooObeKT. - TeKCT : 3/1eKTPOHHBIN. -
NwmeeTcs reyaTHbINM aHasIoOT.

2. TIpakTHKyM T10 OpraHn4ecKoi xumui : yuebHoe rocobue / JI. B. Uynposa, O. B. Epmioga, O. B.
Konsiga u ap.; MI'TY. - Maruautoropck : MI'TY, 2016. - 1 snekTtpoH. ont. guck (CD-ROM). - 3aru. ¢

TUTYyJ. 3KpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=2364.pdf&show=dcatalogues/1/1130016/2364.pdf&view=true (zata obparenus: 04.10.2019). -

Makpoo0ObeKT. - TeKCT : 3/1eKTpOHHBIN. - CBeieHus1 1oCTyHbI Takke Ha CD-ROM.

IIporpammHoe obecrieueHne u IHTepHeT-pecypcChbi:

[TporpammHOe obecrieueHue:

HanmenoBanue I10 Ne morosopa CpOK JieficTBHe JTUIEH3UU
MS Windows 7 O-1227 ot 08.10.2018 11.10.2021
MS Office Ne 135 ot 17.09.2007 beccpouHo
FAR Manager cBOOO/IHO pacripocTpaHseMoe | 6eccpoyHo
77ip cBOOO/IHO pacrpocTpaHseMoe | 6eccpoyHo

NHTepHeT-pecypchl:

1. MexayHapoHast cripaBouHasi cucteMa «[Tosrpen» polpred.com otpacibk «O6pa3oBaHie, HayKa». -
URL.: http://education.polpred.com/ (gata obparenusi: 14.10.2019).
2. HarpoHanbHasi WH(OpMaI[MOHHO-aHAIUTUUeCKass cucteMa - Poccuiickuii uHAEKC Hay4dHOTo

rutupoBanus (PMHII). - URL: https://elibrary.ru/project risc.asp (mara obpaijerus: 12.10.2019).

3. [MouckoBast cuctema Akajiemusi Google (Google Scholar). - URL: https://scholar.google.ru/ (gata
obpamenus: 14.10.2019).

4. WudopmaimonHas cructema - EHoe 0KHO jocTyma K uHpopMaljMoHHbIM pecypcam. - URL: http://
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https://magtu.informsystema.ru/uploader/fileUpload?name=3536.pdf&show=dcatalogues/1/1514964/3536.pdf&view=true
https://e.lanbook.com/book/70742
https://e.lanbook.com/book/66365

window.edu.ru/ (nata obparrenus: 14.10.2019).

5. denepanbHOe  rocyjapcTBeHHoe — OropkeTHoe — yupexzaeHwe — «®emepasbHbIN
TIPOMBIIIIJIEHHOM cobcTBeHHOCTW». - URL: http://www1.fips.ru/ (mata obparenus: 12.10.2019).
6. Ob6pasoBarenbhpliii nopran ®I'BOY BO «MarHUTOrOpCKUI TOCY/AapCTBEHHBIA TeXHUUECKUH
yauBepcuteT uM. I'.J1. HocoBa». - URL: http:/newlms.magtu.ru/ (nata obparenus: 14.10.2019).

7. OmnnaitH-Kypc «Kak xuMusi 00bsSICHSIeT ¥ U3MeHsIeT OKpYy»Katoiuid Mup». - URL: https://openedu.ru/
course/msu/CHEMCW./ (mata ob6parenus: 12.10.2019).

8. Poccuiickoe o6pa3oBanuwe. ®PeznepanbHbiii mopTan. - URL: www.edu.ru/ (mata oOparieHust:
14.10.2019).

9. OtkpbiTast xumust. - URL: www.chemistry.ru/ (mata obpamgenus: 12.10.2019).

10.  Xwumunueckas uHpopmaronHas cetb. - URL: www.chemnet.ru/ (nata obparrenusi: 14.10.2019).
11.  Caiir o xumun. - URL: www.xumuk.ru/ (maTa obparrenus: 14.10.2019).

12.  EauHbIM NOpTa/ MHTEPHET-TeCTHUpPOBaHUsI B cdepe obpasoBanHus. - URL: www.i-exam.ru/ (mara
obpamenus: 14.10.2019).

WHCTUTYT

9. MaTepua/IbHO-TEXHUUYECKOe o0ecreueHre JUCIHHIUTHHBI

MaTepI/IaJILHO-TEXHI/I‘JECKOG obecrieuenue AUCLHUIT/IMHBI BK/TFOYUAeT:

Twurn u Ha3BaHUe dyJAUTOPUU

OcHalleHue ayIUTOpUA

YueOHble ayJUTOPUH JJis1
TIPOBeJieHUsI 3aHATUU JIEKLIMOHHOTO
THUIA

MynbTrMeiviiHbIe Cpe/iCTBa XpaHeHUs], repejauu U
Trpe/icTaB/aeHUs] UH(POpMaLU

YuebHble ayAUTOPUU JJIst
TIPOBe/IeHUsT TabOPaTOPHBIX
3aHSITUM, TPYTITIOBBIX U
VH/IMBU/1yalIbHbIX KOHCY/IbTal[UH,
TEeKYIL[ero KOHTPOJIsl U
TPOMEKYTOYHOU aTTeCTallun

O6opyoBaHue /Jisi BBITIOJTHEHHsT J1abopaTopHBIX paboT,
XUMHUUecKast ToCy/ja, PeakTUBBI,
HarnsigHbie MaTepuanbl: TabMULbI, CXeMbI, T/IaKaThl.

TToMeleHust /171 CAMOCTOSITE/TbHOM
paboThI 00yUarOIIUXCS

[TepcoHanbHbIe KOMMbIOTepPHI € akeToM MS Office, Beixogom
B VIHTEpHET U C ZIOCTYTIOM B 3/IEKTPOHHYIO WH(POPMAI[HOHHO-
o0pa3oBaTe/IbHYIO CpeJly YHUBepCUTeTa

[MomeltieHUst 17ist XpaHEeHHsT U
PO UIAKTHUECKOr0 00C/ Ty KUBaHMST
yueOHOro 000py0BaHMS

Creyiaxu, ceiidsbl 1151 XpaHeHUs1 yueOHOTO 000pyoBaHus
VIHCTpyMeHTHI /i1 peMOHTa JlabopaTopHOTro 060pyA0BaHus.
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