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1. Hesb u 321241 0CBOCHUSA TUCHUIUINHBI «CTpoeHNe U PeaKIIMOHHAS CIIOCOOHOCTh
OpPraHn4YecKuX coeHMHEeHN»

Opranuyeckas xumusi, 6arogapsi cBoeMy OypHOMY Pa3BUTHUIO B IOCIIEAHHE TOJIbI, TpUOOpena B
HacTosIIee BpeMs O0JIbIIOe 3HAYCHUE U 3aHUMAET 0C000e MECTO Cpelln AUCUUILINH, H3y4aeMbIX
CTYJICHTaMH WHCTUTYTa XUMHUH U Ouonoruu. Ilenvto oucuyunaunst “CTpocHUE W peaKIMOHHAS
CIOCOOHOCTh OPTaHMYECKUX COCIMHEHUI SBISETCSA MO3HAHUE OOILIMX 3aKOHOB, CBSI3BIBAIOLINX
CTpPOEHHE U CBOMCTBA OPraHUYECKUX BEILECTB; CBSI3b PEAKIMOHHON CITIOCOOHOCTH OPraHMYeCKHUX
COCIMHEHUN C OCHOBHBIMH 3aKOHOMEPHOCTSMHM MEXaHU3MOB pEaKlUi; M3y4YeHHUE IyTeH MX
CHUHTE3a Ha OCHOBE HauOoliee MPUHIMIHAIBHBIX W MOAPOOHO M3Yy4YEeHHBIX npumepoB. Kpome
3TOro, B JJAHHOM KypC€ NPUBOJIATCS INPUMEPHI NPUMEHEHMS] OPraHUMYECKHUX COEIMHEHUN B
MPOMBIIUICHHOCTH W JPYruX OO0JIacTSAX HApOAHOTo xo3siiicTBa. OCHOBHasl 3ajgadya H3y4deHUs
JuciuIuinHel  «CTpOEHHE W PEAKLUOHHAs CIOCOOHOCTh OpPraHMYECKUX COCAUHEHMID» IS
XUMHUKOB COCTOUT B (JOPMHUPOBAHUU 3HAHHI O 3aKOHOMEPHOCTSIX XMMHUYECKOTO MpEeBpalleHus
OCHOBHBIX KJIACCOB OPraHMYECKHMX COEAMHEHM, BKJIIOYasi MPUPOJHBIEC, a TAKXKE CBSI3U MEXKIY
XUMUYECKUM CTPOCHHUEM U CBOWCTBAMH, IS MCIOJIb30BAaHUS B JaJbHEHIIEM 3THUX 3HAHUM B
KayeCTBE OCHOBBI IPU U3YUYEHHUU IPOLECCOB, NPOTEKAIOUIUX B MPOMBIIIJIEHHOCTH U B KHUBBIX
opranu3max. [Ipu 3ToM HEOOXOAMMO CKOHIIEHTPUPOBATh BHUMaHNE Ha YMEHUU OPUEHTUPOBATHCS
B KJIacCU(hUKALIMHU, CTPOCHUH M CBOMCTBAX OOJIBIIOTO YHCIIa OPraHMYECKUX COCTUHEHNH, BKITFOUast
U BXOJSIIME B COCTaB UBBIX oprannu3mMoB. HeoOxonumMo oOpaTuTh BHUMaHHE HA XUMHUYECKYIO
OCHOBY OMOXMMHYECKHX IPOILECCOB, YTO JOJDKHO CIIOCOOCTBOBATh PA3BHTHUIO Y CTYJIECHTOB
HAYYHOT'O MBIIIJIEHUS ¥ TBOPUECKOTO MOJIX0/1a K XUMUYECKUM IpobiieMam.

[IpenogaBanue NaHHOM IUCLMIUIMHBI TaKK€ MMEET HeJIbI0 JaTh CTYAEHTY IOHHMMaHHE
MPUHIMITHATBHBIX OCHOB, MPAKTHYECKUX BO3MOXKHOCTEH BAXKHEHIIMX JJISI XUMHKOB (DU3UUECKHX
METOJI0B UCCJIEIOBAaHMsI, 3HAKOMCTBO C UX alIapaTypHbIM OCHALIEHUEM U YCIOBUSMH NPOBEICHHUS
AKCIIEPUMEHTA, YMEHNE UHTEPIPETUPOBATh U IPAMOTHO OLIEHUBATh 3KCIIEPUMEHTAIILHBIE IAaHHBIE, B
TOM YHcJIe MyOIMKyeMble B HAYYHOU JIUTEpaType. Y CTYAEHTOB JOKHO c(hOpMHPOBATHCS HAYyYHO-
00OCHOBaHHOE TMPEJCTaBJICHUE O B3aUMOCBA3M CHHTETUUECKUX OPraHUYECKUX COEAMHEHUH C
NPUPOIHBIMU OPTaHMYECKHMH BEIIECTBAMH, MX MOCTOSHHO BO3PACTAIOLIEH POJIM B COBPEMEHHOM
NPOU3BOJICTBE, MyTAX M METOJAaX CO3JaHUs M BbIIENCHUS BBICOKOI()(EKTUBHBIX OPraHUYECKUX
COE/IMHEHNH C 3aJJaHHBIMU CBOWCTBAMH, KOTOpPbIE CIIOCOOCTBOBAJIM Obl MEHBILIEMY 3arpsi3HEHUIO
OKPYKAIOLLEH CPEbI.
3agauu AMCUMIUIMHBI: B PE3YJIbTaTe OCBOCHUS TUCIUIUINHBI CTY/IEHT JOKEH 3HATh:

1. OCHOBBI CTpPOEHHMSI U PpEAKIMOHHOW CIIOCOOHOCTH OPraHMYeCKUX COEAMHEHUI: BHIBI
CTPYKTYPHOH U MPOCTPAHCTBEHHOW U30MEPHUH; SJIEKTPOHHOE CTPOEHHE aTOMa YIJIepo/ia U aTOMOB
— OpPraHOreHOB, UX XMMHYECKUX CBS3€H; B3aMMHOE BIIMSHUE aTOMOB M CIIOCOOBI Mepefayd ux
BJIUSIHUSL B MOJIEKYJI€ C MOMOIIBIO 3JIEKTPOHHBIX 3(PPEKTOB; CONMpsKEHHUE U apOMaTUUYHOCTH;
NPUHIUIBI CTA0MIIN3AUN MOJIEKYJI, PaJUKAIbHBIX U MOHHBIX YACTHULl HAdJIEKTPOHHOM YPOBHE;
TEOPUU KHUCIOTHOCTM U OCHOBHOCTH OPTraHMYECKUX COEAMHEHUN; MEXaHWM3Mbl Ba)KHEHIIMX
XUMHUYECKHUX PEAKIIUH.

2. UWHdopmannoHHBIE  BO3MOXXHOCTH  COBPEMEHHBIX  (PU3UKO-XMMUYECKHX  METO/OB
cnektpanbHoro (Y®-, UK-, SIMP 1H-cnektpockonus), xpomarorpaguueckoro (TCX, KX,
B3XX), macc-CieKTpOMETPUUYECKOTO UCCIICOBAHMS U TPAHUIIBI CTIOJIE30BAHUS 3TUX METOJIOB B
aHau3e ¥ UICHTU(UKAIIMY OPTaHNYECKUX COeTMHEHUH.

3. Baxnelmme Kiacchl OPraHWYECKMX COCOUHEHUM: CTPOEHUWE, IIpaBWUja HOMEHKJIATYPHI,
¢u3nueckrue CBOICTBA, TUIHMYHBIE U CIEHU(PUUECKHE XMMUYECKHE CBOWCTBA M AJIEKTPOHHBIE
MEXaHHU3Mbl COOTBETCTBYIOIIUX PEAKIINH.

4. OO6mue mnpaBwiIa U TNOPSAAOK pabOThl B XUMHUECKOW nabopatopuu. IIpaBuna TeXHHKH
0€30I1aCHOCTH.



2. Mecro nucuuimuinabl B ctpykrype OIIOITI BO

Jucuunnrza «CTpoeHHe U peaKIMOHHAas CIIOCOOHOCTh OPraHNYECKUX COEIMHEHU» OTHOCUTCS
K JUCLUHUIUIMHAM I10 BEIOOPY Yy4eOHOTro I1aHa 1o HanpasieHuto noarotosku 04.03.01. Xumus
[Ipoduns «Opranudeckas XUMHUs.

Jist u3yveHusi JMCHUILIMHBI HE00X0AMMBI CJIeyIoLIHe 3HAHUSA, YMEHHUS M HABBIKH,
(hopMupyeMbIe NPEeAIISCTBYOIUMHI AUCHHUILIMHAMMU
Xumusa obwian u Heopeanuyeckan
3nanus: [IpaBuia TexHUKH 0€30MaCHOCTH pabOThl B XUMHUYECKON J1a00opaToOpuu; COBpEMEHHas
MOJEb aTOMa, MIEPUOIMYECKUI 3aKOH, nepruoandeckas cucrema .M. MenaeneeBa; xumuueckas
CBs3b; OCHOBHBIC IIOJIOXKCHMSI TEOPUM MOHHBIX PAaBHOBECUN IPUMEHUTEIBHO K peakUusIM
KHCJIOTHO-OCHOBHOT'O U OKMCJIUTEIbHO-BOCCTAHOBUTEIILHOTO XapaKTepa.
YMmennsi: CocTaBisATh 3JEKTPOHHbIE KOH(MUIYpallud aTOMOB M MOHOB; ONPEIENsATh THII
XUMHUYECKON CBSI3U; NMPUMEHATH IpaBWia PA3JIMYHBIX HOMEHKJIATYp K Pa3IM4HbIM KiaccaMm
HEOPraHMYeCKUX COCIUHEHUH; coOMpaTh MpOCTEHIIME YCTAaHOBKM I  IPOBEAEHUS
7a00paTOPHBIX MCCIEAOBAHUN; IOJb30BATHCSI XUMHUYECKUM O0OpPYJOBaHHEM; IPOBOJUTH
71a00paTOPHBIE OMBITHI, OPOPMIIATH OTUETHYIO JOKYMEHTALUIO 110 SKCIIEPUMEHTAIbHBIM JaHHBIM.
Happiku: TexHUKa XUMHYECKIX SKCIIEPIMEHTOB, TIPOBEICHIE IPOOMPOUHBIX peaKIuii, paboTa ¢
XMMHYECKOHN NIOCYA0M; TEXHUKA SKCIIEPUMEHTAIBHOTO onpeeseHus pH pacTtBopos npu nomomu
MHAMKATOPOB; MpaBuja HOMEHKJIATypbl HEOPIraHUYECKUX BEILIECTB.
QDusuka
3nanus: TeopeTnueckue OCHOBBI COBPEMEHHBIX (PM3NYECKUX METOJIOB UCCIIEIOBAHUS BELIECTB;
HOPUHIUIBI pabOThl PU3NUECKUX TPUOOPOB, IPUMEHSIEMBIX B (papMaluu.
YMmenusi: OnpenensaTs GU3NYECKHE XaPAKTEPUCTUKA XUMHUUECKUX COCAMHEHHUH, B TOM YHCIIE:
BA3KOCTb, II0KA3aTeb IPEIOMIICHMsS], CHEKTPhl MOIJIOLIEHUS, MAaCC-CIEKTPBI; OMNPEIENATh
KOHIEHTPAllMI0O  BEIIECTB B pacTBopax  MeToJamMu  (DOTOIIEKTPOKAJIOPUMETPHUH,
CHEeKTpOopOTOMETpUH, pedPaKTOMETPUH, TMOJAPUMETPUU; HCIOIB30BaTh KOMIBIOTEp JUIs
COXpPaHEHHUs, CUCTEMATHU3AalMH U 00pabOTKH MHPOPMAINH; CAMOCTOATEIBHO padoTaTh ¢ yueOHOU
U HAy4YHOM JMTEpaTypol Ui peuleHHs y4yeOHbIX M NMPaKTHUECKUX 3aJad, ONTHMAaJIbHO BECTU
MMOMCK HEOOXOIUMOM HH(POPMAIIHH.
Happikn: PaGora ¢ ¢usmueckumMu mnpubopaMu: BHCKO3UMETpaMH, MOJSPUMETPaMH,
(GOTORNIEKTPOKATOPUMETPAaMH,  CHEKTpOo(OoTOMETpamMH, pePpakTOMETpaMH, MHKPOCKOIaMU;
paboTa Ha MNEpPCOHAIBLHOM KOMIIBIOTEpE; CaMOCTOsITeNIbHass paboTa ¢ y4eOHOW M Hay4HOM
JUTEpaTyphl Ul pelleHusl YYeOHbIX M MPAaKTUYECKUX 3a/lad U JJid HamucaHusl pedeparoB MO
(dapMmarieBTUYECKON TeMaTHKE.
Hupopmamuka
3Hanusi: OCHOBHBIC NPUHIMIBI AMIapaTHOTO M TMPOrPaMMHOI0 OOeCHeYeHHs KOMIIBIOTEpa;
Ha3zHayeHue 0a3 JaHHBIX U HH(OPMALIMOHHBIX CUCTEM.
YMmenus: Mcnonb3oBath HH(GOPMAIIMOHHBIE MOJIEH; CO3aBaTh KOPPEISIIMOHHbIE 0a3bl TaHHBIX
U OCYIIECTBJIATh B HUX MOMCK HEOOXOAUMOMN HHPOPMAIIIH.
Happiku: Biagets coBpeMeHHBIME METOIaMH cOopa U 00paboTKK HHPOpMALIUU; OBITH TOTOBBIMU
paboTaTh € KOMIIBIOTEPOM KaK CpEACTBOM YIpaBlieHHWs HHGopMaIueil; HaBbIKaMu
IpPOCMAaTpUBaTh, CO3/1aBaTh, PEIAKTUPOBAaTh, COXPAHATh 3alMCU B 0a3axX JaHHBIX; HaBBIKAMHU
novcka MH(popMaluu B 6a3ax JaHHBIX, KOMIIBIOTEPHBIX CETSIX
Mamemamuka
3nanus: TeopeTuyeckre OCHOBBI JIEMEHTApPHOM W BbICIIEH MaTeMaTHKH, HEOOXOAMMBIE IS
BBITNIOJTHEHUS] MATEMAaTUYECKUX BBIUNCICHHUM, TPUMEHAEMbIX B OpraHU4E€CKONH XUMHUHU.
YMenusi: BbINONHATH MaTeMaTHYECKHUE BBIYMCICHMS, HEOOXOAUMBIE s IMPOBEACHMS
HKCIEPUMEHTANIBHBIX JIAOOPATOPHBIX PabOT MO OPraHUYECKON XUMHH.
Happikn: Biagers MeTofgaMu CTaTUCTHUYECKONW OOPaOOTKM IKCIEPUMEHTANIBHBIX PE3yJIbTaTOB
(U3UKO-XMMUUYECKUX HMCCIIEJOBAHUMN; METOJUKONW OLEHKH MOTPELIHOCTeH (PU3UKO-XUMHUECKUX
M3MEpPEHUI.




N3ydyeHue UCHUIVIMHBI HeO0XOAUMO /ISl 3HAHUW, YMEHHH M HABBIKOB,
(opMHpPYyeMBbIX NOCTeYIOIUMHI JHCHUTLIMHAMU:

Ananumuueckas xumus

3nanus: CTpyKTypa OpraHMueCKUX peareHTOB, UCIIOJIb3YEMBIX B aHAIUTUYECKON XUMHH; TEOPUS
LBETHOCTH; CTPYKTYPbl HHIUKATOPOB.

Ymenus: lcnonb3oBaTh OpraHMYECKHE pPEAreHTbl B  AHAJIMTHUECKUX  MCCIEAOBAHUAX
Happikn: TexHuka XUMHUECKUX SKCIIEPUMEHTOB, IPOBEICHNE IPOOUPOYHBIX PEAKIIUNA, HABBIKU
paboThI ¢ J1abOopaTOPHON NMOCYAOM.

Duzuueckan u KOAI10UOHAA XUMUA

3nanusi: Merponorudeckue TpeOoBaHusi mpu pabore ¢ (HU3MKO-XMMHUYECKOHW ammaparypoi;
IpaBUiIa TEXHUKU O€30MacHOCTH paboThl B XMMMYECKOH JilabopaTropuu U ¢ (U3HYECKOH
anmaparypod; — KMHETMKA  XMMMYECKHMX  PEakLUMH;  Karajau3;  OCHOBHBIE  CBOWCTBA
BBICOKOMOJIEKYJISIPHBIX BEIIECTB.

Ymenus: CamocToATenbHO paboTaTh € Y4eOHOM M CHpPAaBOYHOW JMTEpaTypoM; coOuparthb
OpOCTEHIINe YCTAaHOBKM JUId TPOBEACHMs JIAOOpAaTOPHBIX HCCIEIOBaHUN; TaOylIMpOBaTh
AKCIIEPUMEHTAJIbHbIE JaHHbIE, IpaUUYECKH TMPEACTABIATh HX, MPOBOJUTH SJIEMEHTAPHYIO
CTaTUCTHUYECKYI0O O00pabOTKY SKCIEpUMEHTANbHBIX JaHHbBIX; 00pabaThlBaTh, aHAJIU3UPOBATh U
0000maTh pe3yabTaThl PU3NKO-XUMHUYSCKUX HAOFOICHUN.

Happiku: Biagers MeTosaMu CTaTUCTUYECKOH OOpabOTKU 3KCIEPUMEHTANIBHBIX pPe3yJIbTaTOB
(U3NKO-XMMHYECKUX HUCCIIEIOBAHMI; METOINKAMHU OIIEHKH IOTPEITHOCTEH (PHU3UKO-XUMHUECKUX
U3MepeHuil; METO/1aMHU HOJISIPUMETPUH, crekTpodoToMeTpuH, pedpakromeTpuu,
XxpomaTtorpapuu; TEXHUKOW MPOBEACHUS OCHOBHBIX (PU3UKO-XMMHUYECKUX OSKCIIEPUMEHTOB;
TEXHUKOH SKCIIEPUMEHTAJIBHOrO ormpenesneHuss pH pacTBOpoB MpH IMOMOIIM HHAUKATOPOB U
npuOOpoB; HPU3NKO- XUMUYECKIMH METOaMHU aHAJIM3a BEIIECTB.

3. TpeboBaHus K pe3yJibTaTaAM OCBOEHMS AUCIHUNIHHBI.

N3yyeHne NUCHUIUIMHBI HaMpaBiIeHO Ha (POPMHUPOBAHUE y OOYUAIOUIUXCS CIIETYIOUTNX
KOMIIETCHIIUH]:
IKC-1 — cnocoOHOCTh, BHIOUPATH, IJIAHUPOBATH U UCIIOJIL30BATh TEXHHUECKUE CPEACTBA U METOIbI
WCIIBITAaHUM [l PELLIEHMS] UCCIIEA0BATENbCKUX 3a7a4 XMMUYECKOW HAIIPABJIIEHHOCTH, ITOCTaBICHHBIX
CHEIMATMCTOM 00JIe€ BHICOKOHN KBaTH(PHUKAIIH

Nel Kon Conepxanue B pesynbprare nzyyeHus JUCHUIIIMHBI
Il | KOMIIET | KOMIIETEHIMH (MU ee o0yyaromuecs T0JKHbI:
; CHUMH | 1acTH) 3HaThH YMeTh Bmanets
1 2 3 4 5 6
1 | [IKC-1 | cmocob6HOCTB, BEIOMpaTh, | BakHeitmme OcymectBin | OCHOBHBIMU
IUTAHUPOBATh U TEOPETUYECKHE AThb METOJI0JIOTUYECK
UCIOJIb30BaTh KOHLIETIIIUU CUCTEMHBIH | UMM MOAXOAAMHU K
TEXHUYECKUE CPEJICTBA M | IEKTPOHHOIO M | OJAXOJ K | HHTEpPIpEeTaluu
METObl UCIIBITAHUN 11 | IPOCTPAHCTBEHHO | PELICHUIO XUMHUYECKUX U
peleHus ro cTpoeHus | mpodeccuo | pusmxo-
HCCIIEI0BATENbCKUX OpraHUYECKUX HaJIbHBIX XUMHYECKHUX
3aJa4 XUMHUYECKON COCMHEHUI U uX | MpoOJieM Ha | pe3ysbTaToB  Ha
HaIPaBJIEHHOCTH, PEaKIIMOHHOU Oaze Oaze
IIOCTaBJIEHHBIX CIOCOOHOCTH. BaXHEHIINX | COBPEMEHHBIX
CHeLUaIncTOM Oosiee KOHLIETIIIMM | TEOPETUYECKHUX
BBICOKOH KBalIU(UKaAIIUU u BO33PEHUMN.
3aKOHOMEPH
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[IKC-3 | CnocobHoCTh Knaccuueckue ITporno3up | Hayunsimu
MIPOEKTHPOBATH U CTPYKTypHBIE OBaTh MOHATHSIMH U
OCYILIECTBIISTH MOJIENH pPEaKIMOHH | TEPMUHOJIOTHEN B
HaTpaBJICHHBIA CUHTE3 OpPraHUYECKUX VIO o0nactu
HEOPraHUYEeCKUX U MOJIEKYJI U CIIOCOOHOCT | CTPOEHHUS u
OpraHNYeCcKuX XapaKTepUCTHKU | b PEaKIMOHHON
COEMHEHUH ¢ ux OpraHUYecK | CIOCOOHOCTH
MOJIC3HBIMU CBOMCTBAMH | pEaKIIMOHHOM UX MOJIEKYJ | OpraHuYeCcKUX
I10J1 pyKOBOJICTBOM CIIOCOOHOCTHU 1o MOJIEKY I
crenuanucTa 6onee KIJIACCHYECK
BBICOKOH KBaTM(hUKAIIUT UM

CTPYKTYpPH
BIM
MOJIETISIM

[IKC-4 | CriocoGHOCTB Nudopmanmonnsr | Onpenensats | 1.YcranaBnuBarh
UCIIOJIb30BaTh € BO3MOXHOCTHU | cneuuduye | B MOJIEKYJIE
COBpPEMEHHbBIE COBPEMEHHBIX CKYIO MOTEHIIMAIHbIE
JKCTIEPUMEHTAIIbHbIE ¢buznko uHpOpMaTH | peaKIOHHbIE
METO/IbI ISl | XMMHYECKUX BHOCTb LEHTPbI c
YCTaQHOBJIEHUSI CTPYKTYpPBI | METOJIOB XpOMaTorpa | UCHOJIb30BAHUEM
u HCCIIC/IOBaHUS | UCCIIEIOBaHUS ¢udecKkux | AIEKTPOHHBIX
PEAKLIMOHHOM CIEKTPAJIBHBIX (TCX, ¢ deKxToB
CITOCOOHOCTH (YVO-, UK-, AMP | KX, 3aMeCcTUTeNei
HEOPraHUYECKUX u|1H BOXX) wu | 2.IlpuBoauth
OpraHNUYECKUX CHEKTPOCKONUS), | CHEKTPajbH | ypaBHEHHUS
COEMHEHUI noj| | xpomarorpaguye | bIX peakuuit
PYKOBOJCTBOM CKHX (TCX, | (Y-, UK-, | kucnoTHO-
CIIEIIaINCTa oonee | KX, BDXX); | AMP, 1H- | ocHOBHOTrO,
BBICOKOM, KBAIM(UKAIMH, | MaccC CHEKTPOCKO | BNIEKTPOPHIIb-
I'oToBHOCTB CIEKTPOMETPHUUEC | U, Macc | HOro u/unm
HCIIOJIb30BaTh 3HaHHME | KOTO METOJ]a U UX | CIIEKTPOMET | HYKJIEO(UIHHOTO
CBOWCTB XMMUYECKUX | UCIIOJIb30BAHUE B | -pHsl) B3aUMOJICUCTBHUS
AJIEMEHTOB, COEIMHEHUH U | aHallu3e U | METOJIOB B | HA COOTBETCTBYIO-
MaTepUalioB Ha UX OCHOBE | MICHTU(UKAMN | MPUMEHEHU | MX  IpHUMepax
JUIs  pelleHds  3ajay | OpraHMYecKux U ux [ud | cyOcTparoB u
npodeccroHanbHON COEIMHEHUN UJCHTU(PUK | pEareHTOB.
NEATEIbHOCTH anuu u | 3.IlpuBomuTh

aHaIM3a PaBHOBECHBIE
OpraHUYecK | TayTOMEpHbIE

ux (bopmbI JUIst
COCIMHEHU | Pa3JIMuHbIX BUOB
i




TayTOMEPHBIX
MIPEBpaIlCHUI

pasaciiam,

4. Conep:xanme ¥ CTPYKTYpPa JMCHHUIIIHHBI
Copep:xkaHue pa3/ieJioB JUCHHMILIHHBI

B tabmuiie 1 mpuBOaMTCS OMHMCAHUE COACPIKAHUS NUCIUIUIMHBI, CTPYKTYPUPOBAHHOE TIO

C YyKa3aHMEeM M0 KaXIOMYy pasfeny (OopMbl TEKYyLIEro KOHTPOJIA:

3aIuTa

naboparopuoit pabotsl (JIP), xomnokBuym (K), pydexnsiii koutpons (PK), tectupoanue (T),
KypcoBas padora (KP)
OOm1ast TPyA0EMKOCTh AUCHUILIMHBI COCTaBIseT 3 3aueTHBIX equnaul (108 acos).
Tabauua 1. Coneprkanue TucHUIUIMHB « CTPOCHHE U PEAKIIMOHHAS CIIOCOOHOCTh OPTaHMYECKUX
COCIMHEHUI, IepEUYCHb OLICHOYHBIX CPEICTB U KOHTPOIUPYEMBIX KOMIIETECHIIUN

Ne Conepxanue paszena Kon

pas Hanmenos KOHTPOJIH dopma

e aHue pyemon TEKYILEro

| Pasiena KOMIIETEH KOHTPOJIS
00501

1 2 3 4 5

1 | Knaccuue | [IpoGriema peakiimoHHON ClIOCOOHOCTH MOJIEKYJI. IIKC-1.1 JIP, PK, /13,
cKas CopepxaHue MOHATHS «peakiuoHHas cnocooHoctey: | [IKC-1.2 | K, T
Teopust KaueCTBEHHBIM U KOJMYECTBEHHBIN, PABHOBECHBIN U [IKC-1.3
CTPOCHMSI | KHHETHYECKUM acleKThl. DMIIMPUYECKUE, [IKC-4.1
MOJIEKYJI | ITOJIY3MIIMPUYECKUE U TEOPETUUECKUE METOIBI [IKC-3.2

OLIEHKH peaklMOHHOMN criocoOHOCTH. BHyTpeHHue 1
BHelTHUE () PeKThI: peakMOHHAs CIOCOOHOCTh U
CTPOEHHE MOJIEKYJIbl, PEAKI[MOHHAsA CIOCOOHOCTh U
BHEIITHHUE YCIOBUSA (B T.4. BIUSHUE PACTBOPHUTENS U
karanu3atopa). [IpvHIMIIBI TOCTPOEHUS CTPYKTYPHBIX
MOJIeTIeH: CTPYKTYPHBIi ((PU3NUECKUE METOIBI
UCCIIEIOBaHMs) U JUHAMHYECKUI (TIOBeIeHNE
MOJIEKYJI B XUMHUUYECKHUX peakuusx). JnHamuueckuit
noaxo. TpaunchepabenbHbIe CTPYKTYpPHBIE
(dbparMeHThI MOJIEKY - GYHKIIUU U PAAUKAIBL.
Knaccudukanmst XuMuueckux coeMHEHUH.
CTpyKTypHBIH TOAXOA. AJTUTUBHBIE CXEMBI.
ATOMHBIE U CBA3EBbIE MHKPEMEHTHI. [lonpaBku Ha
B3alMHOE BJIMSHUE aTOMOB U CBsA3ei. I'eomerpus
MOJIEKYJIbl: BaJIEHTHBIE YIJIbI, JUIMHBI CBsI3eH, popma U
CUMMETpUs MOJIeKyJIbl. CTPYKTYpHO-HEKECTKHE
MOJIEKYJIBI.

2 | Dnektpon | KBasukiiaccuueckas teopus JIbrorca. DneKTpOHHAsS I[IKC-1.1 | JIP, PK, /13,
HbIE 000JI0YKa U €€ CTPOCHHE: MOICTICHHBIC U I[IKC-1.2 | K, T
TEOpUHU HETIOJICJICHHBIE I1apbl, JaKyHbI, HECIIADEHHBIE IIKC-1.3
CTPOEHHUs | DJIEKTPOHBI. PeakIMOHHBIE LIECHTPHI MOJIEKYI: IIKC-4.1
MOJIEKYJ | HyKJIeopuiIbHbIE, 3JeKTPOMUIbHBIE U paUKaIbHbIE. [IKC-3.2

Pacripenienenue aneKTpUIeCcKOro 3apsia B MOJIEKYJIE.
NHIyKkTUBHBINA 1 Me30MEpHBIN 3G(EKTHI ¢
KJIACCUYECKON TOYKHU 3pEHMUSI.
3 | KBanToBo- | OqHO2IEKTPOHHOE MPUOIMKEHUE U OPOUTATBHAS I[IKC-1.1 | JIP, PK, 3,
Mojiesib. Meron BC u ero mpuGinKeHHbIe BApUaHThI IIKC-1.2 | K, T
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MeXaHUue
CKHe
TEOpUU
CTPOCHHS
MOJIEKY T

— MeToJ] pe3oHaHca u ap. Metox MO u ero BapuaHThbl
— KMO, JIMO u IJIMO. MounekynspHbie OpOuTaIIN
U UX XapakrepucTuku. OpOuTaibHbIe JHEPTUH.
KonnuecTBeHHBIE TapaMeTPBl MOJIEKYJIbL:
kodppunments: MO, opOuTaibHBIC YHEPTUH,
OCTOBHBIE U PE30HAHCHBIC UHTETPAJIBI,
nosisspuzyemoctu. Cummerpus MO U 37€KTPOHHBIX
COCTOSIHUH, CITIOCOOBI €€ PACCMOTPEHUS U OUCAHMSL.
V3noBas crpykrypa MO. 3acenennoctu MO u
JIEKTPOHHAsI KOH(QUTypaLisl MOJIEKYJIBI.
Konduryparnmonnoe B3aumoerictsue. MetToasl
pacuera XapaKTEpUCTUK MOJIEKYJI: aTOMHBIE
AJIEKTPOHHBIE IUIOTHOCTU U aTOMHBIE 3apsibl, OPSAKU
CBSI3€H, aTOMHBIE U CBA3EBBIC MOJIIPU3YEMOCTH,
MHJIEKCBI pa3nu4Horo tumna. KM-monens
MHAYKTUBHOT'O M ME30MEPHOT0 3P PEKTOB.
Caepxconpspkenue (runepkonbioramnus). Pacuer
SHEPruil CONpPSHKEHUS, MOHU3ALNH, BO30YKICHUS,
JOKaIn3alyu. MexXMOJIeKyIIpHbIe B3aUMOACHCTBHS:
WHIYKTOMEPHBIHN U 3JIEKTPOMEpHBIH 3 deKT,
(bakTopsl, BIUAIOLINE HA UX Nepeady. SnepHblii
octoB MoJiekyiL. 1[I0 u ee xapakTepucTuky.
Konebanus u Bpamenus monekyn. CraTucTuyeckue
CYMMBI.

IIKC-1.3
ITIKC-4.1
IIKC-3.2

Komnuect
BEHHOE
ONMCaHne
XUMHUYECK
ux
peakuui

Crexuometpust. [IpocTpancTBo cocTosIHUIMA
XUMHYECKON cucTeMbI. CTEXMOMETPUUECKHE
TpaeKTOpuu. MaKpOCKONUYECKUH U
MHUKPOCKONIMYECKUH noaxon. Ilonsatue Mmexanusma
peakuuu. JHepreTrudeckue 3pHEeKThl XUMUYECKUX
npespaiieHuil. [loreHnmanbsHas DHEPrus CUCTEMBI U
MOTEeHLIMaJIbHbIE CUIIbl. PaboTa B XUMHYECKHUX
nporeccax. CBoOoIHas SHEPTUS U XUMUYECKOe
cpoacTBo. [IoBEpXHOCTH NOTEHIMAIIBHON SHEPTUH
XMMHUYECKHUX CUCTEM U MoJieKysl. KuHeTnka peakuuil.
THUIBI KHHETUYECKUX YPABHEHUM U MOJEIIEH.
Uucnennsle mapaMeTpbl KHHETUYECKUX MOJIETIEH:
KOHCTaHTBI CKOPOCTEH, BpEMEHA pelakCcaluu,
aAMIUIUTY 1Bl M BEPOATHOCTH ITEpeX0o0B. BiusHue
YCIIOBUM U Cpefibl HA IPOTEKAHUE XUMUYECKUX
peakuuii. Karanus.

ITIKC-1.1
IIKC-1.2
IIKC-1.3
ITIKC- 4.1
ITIKC-3.2

JIP, PK, J13,
K,T

OMnupuue
CKHeE

KOP eIl
371
MEXTY
CTpPOEHHUE
M H
pEeaKIoH
HOH
CIIOCOOHO
CTBIO

KauecTBeHHBIC KOppesuy. PeakiimoHHbIC IIEHTPHI |
ux cuna. Hykneodunbnbie peakiuu. Turbt
MexaHu3MoB. Hykireoduisl, ux moiydeHue,
YCTOHYHBOCTH (BIHUSIHUE AJIEKTPOOTPUIATETLHOCTH
aTOMOB, 3(PPEKTOB CONMPSIKEHUS, TEOMETPUN
MOJIEKYJIBI, pacTBOpuTes). CyOocTpaTsl
HYKJICOUITBHBIX peakiuid. DIeKTPOUIbLHbBIE
peakiuu. Tkl MEXaHU3MOB DIEKTPODUITBI, KX
MOJTyYeHHE, YCTOWIMBOCTD (BIHSHUE
3JIEKTPOOTPHULIATEIILHOCTH aTOMOB,

3¢ PeKTOB CONpsIKEHMS], TEOMETPUH MOJIEKYIIbBI,
pactBopuTens). CyocTpaTsl 1EKTPOPUITBHBIX

IIKC-1.1
ITIKC-1.2
IIKC-1.3
ITIKC-4.1
[IKC-3.2

JIP, PK, J13,
KT
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Ha
Makpoypo
BHE

peakuuii. Pagukanbaeie peakunu. TUNbl MEXaHU3MOB.
CB0OOIHBIEC paIUKAaIIbl, UX MTOTYYEHHE,
YCTOMYUBOCTH (BIUSHHUE YPPEKTOB CONMPSHKEHUS).
CyOcTpathl pauKanbHBIX peakiuidi. CHHXpOHHbBIC
peakimu. KauecTBeHHble mpaBuiia oToopa.
KonunuecTBeHnnble koppensunu. Merononaornyeckas
OCHOBA 3KCIIEPUMEHTA. PeakinoHHbIE cepuH.
JIuHelHbIe COOTHOLIEHUS MEXK1y KOHCTaHTaMU
pPaBHOBECHS U KOHCTAHTaMHU CKOPOCTEH. Y paBHEHUs
I'ammera, TadTa u ananoruuasie M. KoHCcTaHTHI
3aMECTUTENEN, METO/Ibl X IKCIIEPUMEHTAILHOTO
n3mepenusi. OLeHKa NHYKTUBHBIX, PE30HAHCHBIX
(ME30MEepHBIX) ¥ MPOCTPAHCTBEHHBIX (CTEPUUECKHUX )
a¢dextoB. M30knHETHUECKHE 3aBUCUMOCTHU. BrusiHue
pactBoputens. MoHHas cuia, coneBblie 3(PQEKTHI,
MIPOLIECCHI COJIbBATALIUU.

6 | MeTonpl,
OCHOBaHH
bIC

Ha
MOJIETU
MTOBEPXHO
CTH
IMOTEHIINA
JIBHOM
SHEPTUHU

Teopuu abcomOTHBIX cKOpocTell. MexaHudeckas
MOJEJIb 3JIEMEHTAPHOI0 XUMHYECKOT0 aKTa.
Crpyxkrypa III13: xumuueckue Gpopmsl,
MOTEeHIIUAJIbHbIE Oapbepbl, AKTUBUPOBAHHBII
KOMIUIEKC, IIEPEXOTHOE COCTOsIHUE. MeToasl pacuera
KOHCTAHT CKOPOCTEH: aKTUBAI[MOHHBIE [TAPaMETPBI,
CTEPUYECKUN MHOKUTEIIb, TPAHCMUCCHOHHBIN
koa¢pdunment. O6IacTh MPUMEHUMOCTH TEOPHIA
abCoMOTHBIX cKopocTel. MHeKehl peakiinoHHOM
criocoObHoCTH. CBS3b KBAHTOBOMEXaHUYECKUX
PacUYETHBIX XapAaKTEPUCTUK MOJIEKYJIBI C €€
XUMHUYECKUM MOBEIEHUEM B PEAKIUAX PA3THUUYHOIO
TUTA: PATUKATBHBIX, HYKJICO(MUIBHBIX U
ANEeKTPOGUIBHBIX. METOIbI OIICHKU PEeaKIIMOHHON
criocoOHocTH MoJiekyd. [loctynar XammoHa.
[TpubnmxeHne J0KaTu3aluy U MPUOITNKESHHIE
W30JIMPOBAHHON MOJEKYJbI. MHIEKCHI peakKMOHHOM
CIOCOOHOCTH ISl pa3NIUYHBIX TUIIOB PEaKIIUH.
[IpaBuna oT00pa B CHHXPOHHBIX PEAKIUAX.
CuHXpOHHBIE (COTJIacOBaHHbBIE) MPOIIECCHI.
Anunabatuueckue u HeaquabaTuyecKue mpoIecChl.
3akoHbI coxpanenus. [IpuHIMN coxpaHeHus

ITIKC-1.1
IIKC-1.2
IIKC-1.3
IIKC-4.1
IIKC-3.2

JIP, PK, J13,
KT

CrpykTrypa gucuunjiannbl «CTpoeHue U peaKIHOHHAs CIIOCOOHOCTh OPTraHUYeCKHX

coeMHEeHH I

Ha uzyuenue kypca orBoaurcs 108 yacos (3 3.e.), U3 HUX: KOHTakTHas pabota 90 4., B TOM
YUCIIe JEKIUOHHBIX — 18 4acoB, MpakTHUeCKuX (CeMUHApCKUX) — 36 4acoB, 1a0OpaTOpHBIX — 36
qaca, caMOCTOsTeNbHas padoTa cTyieHTa 9 yac, 3aBepiaeTcs 3a4eToM (5 4acoB)

Taoauna 2 CTpykrypa aucuuiinibl «CTpoeHne U peakiMOHHAs CIIOCOOHOCTh

OPraHu4YeCKHuXx CcoeTUHEHHI»

O6mas TpyA0EMKOCTh IUCHHUIUINHBI cocTaBisieT 3 3.e. (108 yacos)

Buj padorsl | 2 cemectp

| Bcero
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OO0mas Tpy10eMKOCTh (B Yacax) 108 108

KonTakTHasi padora (B yacax): 90 90
Jlexruu (JI) 18 18
ITpaktrueckue 3ansatus (113) 36 36
Jlaboparopusie paboTsl (JIP) 36 36
CamocrosiTesibHasi padora (B yacax): 9 9
CamocrosiTesibHasi padora (B 4acax), B TOM 99 99
YHCJle KOHTAKTHAasA padoTa

[ToaroroBka K JEKIUSAM, KOJUIOKBUYMaM U 20 20

MPAKTUYIECKUM 3aHATHIM (IpopaboTKa y4eOHOTO
MaTepuaa 1o KOHCIEKTaM JIEKUUN U yueOHo
JauTepaType

[ToaroToBKa K TeCTHPOBAaHUIO (paboTa ¢ TECTaMU U 20 20
BOIIPOCAMH JIJISl CAMOTIPOBEPKH )

Pemienue 3a1a4 v yrpaxHEeHUH 110 TEMaM JICKIIUU 30 30

IIpuMeHeHne KaK10ro Kj1acca OpraHu4eCKUX 24 24
COCIMHEHUN

Kypcosast pabota - -

3auer

Bujx uTOrOBOro KOHTpOJIs 3auer 3auer

4.1. Jlekuun

Taoauua 3. JleKIInOHHBIE 3AHATHA

No
n/a

Tema

ILlens u 3a0auu uzyuenua memovi: 03HAKOMUTH C OCHOBHBIMH NpoOIeMaMU
PEaKIMOHHOM crtocoOHOCTH MoJekyd. Conep’kaHueM MOHATHS «peaKlMOHHAs
CIIOCOOHOCTBY: KaUe€CTBEHHBIN U KOJIMYECTBEHHBIN, pABHOBECHBIA U KUHETUYECKHM
ACIEKThl. DOMIIMPUYECKUMH, MTOJIyIMIIUPUIECKUMH U TEOPETUYECKMMH METOIaMU
OLICHKH PEaKLMOHHON cIOCOOHOCTH. BHYTpEeHHUMHU 1 BHEITHUMHU

s dexTamMu: peakIIMOHHAsl CIIOCOOHOCTh U CTPOCHUE MOJIEKYJIbI, PEaKIIMOHHAS
CIOCOOHOCTH ¥ BHEIITHUE YCIIOBUS (B T.4. BIUSIHUE PACTBOPUTENS M KaTaIU3aTopa).
OOBACHUTD IPUHIUIIBI IOCTPOEHUS CTPYKTYPHBIX MOJIEIEH: CTPYKTYPHBIi
(pusnyeckue MeToAbl UCCIEA0BAHNA) U IMHAMUYECKHH (ITOBECHNE MOJIEKYI B
XUMHUYECKHX peakiusax). PaccMoTpeTh TMHAMHUYECKUI MOIX0, TpaHCchepabeabHbIe
CTPYKTYpHBIE (PparMeHThI MOJIEKYJI - PYHKIIMH U PaIuKaJIbl, KIACCU(PUKALIUIO
XUMHYECKUX COEUHEHUM, CTPYKTYPHBIN MOJXOA, aAIUTUBHBIE CXEMBI, aTOMHBIE U
CBSI3€BbI€ HHKPEMEHTBHI, MIONIPaBKU Ha B3aUMHOE BIIUSIHUE aTOMOB U CBSI3€Hl.
['eomeTpus MOJIEKYJIbI: BaJIEHTHBIE YIJIbL, JJTHHBI CBS3€, (hopMa U CUMMETpUS
MoJIeKyJIbl. CTPYKTYPHO-HEKECTKHUE MOJIEKYJIbI.

Ileny u 3adauu u3zyuenus membl: O3HAKOMUTH C OCHOBHBIMHU IOHSATHUSAMHU
oprannveckoit xumuu. KBazukiiaccuueckas teopusi JIptouca. DnekTpoHHast 000JI049Ka
U ee CTPOCHHE: TIOJICJICHHBIE M HEMOJEJICHHBIE TMaphl, JIAKYHBI, HECIIAPCHHBIE
JEKTPOHBI. PeakiMoHHbIE LEHTPbl MOJIEKYJN: HYKJICO(QHIbHbIE, 3JIEKTPO(UIbHbIE U
panukanbHble. Pacipenenenue 2JIeKTpUYECKOro 3apsiaa B Mosiekyie. MHAyKTUBHBIN 1
MEe30MEepHBIN YPHEKTHI ¢ KIIACCHYECKOW TOYKHU 3PEHUSI.

Ilenv u 3a0auu usyuenusa mempl: O3HAKOMUTH C OCHOBHBIMU IOHSATHSIMH
opraHn4eckoil xumuu. OJHOZJIEKTPOHHOE NPUOIMKEHHE M OpOUTaIbHAsT MOJEIb.
Metoxa BC u ero npubimkeHHbIe BapuaHThl — METOJ] pe3oHaHca u ap. Merox MO u
ero Bapuantei — KMO, JIMO u IJIMO. Monekynsapasle OpOUTaId W UX
xapakTepucTuki. OpOutanbpable SHepruu. KoimdecTBEeHHbIE MapaMeTpbl MOJICKYJIBL:
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ko3 duuuentsr MO, opOHUTaIbHBIE SHEPTUH, OCTOBHBIC U PE30HAHCHBIE MHTETPAJIBL,
nossipuzyemoctd.  Cummerpuss MO W 3JIEKTPOHHBIX COCTOSIHHM, CIOCOOBI €e
paccMOTpeHMsI M omnucaHus. YiznoBas crpykrypa MO. 3acenenHoctu MO u
JJIEKTpOHHAs KoH¢urypauuss Mouiekysbl. KoH(urypanuoHHoe B3auMOACHCTBUE.
MeTtonbpl pacyeTa XapakTEPUCTUK MOJIEKYJ: ATOMHBIE 3JIEKTPOHHBIE IUIOTHOCTH H
aTOMHBIE 3aps/bl, HOPSAAKH CBSA3€H, AaTOMHBIE U CBSI3€BbIE MOJIIPU3YEMOCTH, UHAEKCHI
paznmuyHoro tuma. KM-Mmonenb HWHAYKTUBHOTO M ME30MEpHOro 3¢ (EKTOB.
CaepxcomnpspkeHue (rUnepkoHbroranus). Pacuer sHepruil compsikeHUs,MOHU3ALMH,
BO30YKJICHHSI, JTOKATU3aui. MeXMOJIEKYIIpHbIE B3aUMOJCHCTBUS: UHIYKTOMEPHBII
U JIeKTpOMEpHBIN 3¢ dekT, GakTophl, BIUAIOIINE HA UX Mepenady. SaepHblii 0CTOB
monekyn. IIIID w  ee  xapakrepuctuku. Komebanuss u  BpamieHus
MOJIeKYyJ1.CTaTUCTHUECKUE CYMMBbI

Ieny u 3a0auu usyuenusn mempl: O3HAKOMUTH C OCHOBHBIMU TOHSTHSIMU
opranndeckod xumuu. CrexuomeTpus. IIpoCcTpaHCTBO COCTOSIHUA XUMHUYECKOM
CHCTEMEL. CrexuomeTpuieckue TPaeKTOPHHU. MakpockonuuecKkui u
MHUKPOCKONUYECKUM moaxona. IloHsaTue wmexaHu3Ma peakiuu. OJHEpPreTUYecKue
3p(deKThl XUMHUYECKUX MpeBpameHuil. [loTeHIuanbHas »dHEprus CUCTEMBI U
MOTEHIMAIbHBIC CHJIBI. PaboTra B XuMH4Yeckux mporeccax. CBoOOmHAs SHEpPrus u
XUMHYECKOE CPOACTBO. [I0BEpXHOCTH MOTEHIIMATBHON YHEPTUU XUMUYECKUX

cucteM U MosiekyJl. Kunerrnka peakuuid. TUNIbl KHHETUYECKUX YPaBHEHUI U MOJIENEH.
YucneHHble MapaMeTPbl KHHETHYECKUX MOJIETIEH: KOHCTAHThI CKOPOCTEM, BpeMEHa
penakcanuu, aMIUIUTY 16l U1 BEPOATHOCTU NEPEX00B. BiusHue ycinoBuii U cpesibl Ha
IIPOTEKaHUE XMMHUECKUX peakiui. Karanus.

Llenv u 3a0auu uzyuenun mempl: O3HAKOMUTH C OCHOBHBIMU KJIACCAMU OPTaHUYECKUX
coennHeHu. KauecTBeHHbIE KOppensiunn. PeakiiMoOHHbIE IEHTPBI U UX CHUJIA.
Hyxneodunbhsie peakiuu. Tunbsl Mmexann3MoB. Hykneoduiisl, X noixydeHue,
YCTOMYUBOCTD (BIUSHUE DJEKTPOOTPHUIIATEITLHOCTH aTOMOB, () ()DEKTOB COMPSIKEHNUS,
reOMETPUH MOJIEKYJIbI, pacTBopHUTeENs). CyOcTpaThl HyKJICO()UIBHBIX PEAKIIUH.
OnexTpodunbHble peakuu. TUIIbl MEXaHU3MOB DJIEKTPOPUIIbI, UX TOTyUYEHHE,
YCTOMUMBOCTD (BIUSHHUE IEKTPOOTPHUIIATEIILHOCTH aTOMOB, 3(P(PEKTOB CONMPSIKEHMUS,
TE€OMETPHUH MOJIEKYJIbL, pacTBopUTens). CyOcTpaThl 31eKTPOPUIBHBIX peaKLni.
Panukanbable peakiuu. Tunbsl Mexann3mMoB. CBOOOJHBIE paJMKalIbl, UX MOIy4YEHUE,
ycTOH4YMBOCTD (BiusiHUE 3 (ekToB conpsikeHus). CyOcTpaThl paiuKaIbHbBIX PEAKIIHM.
Cunxponnsle peakuuu. KauectBenHsle npasuiia or6opa. KonnuectBeHHbIE
Koppemsiiuu. MeTogonornyeckas OCHOBa dKcliepuMeHTa. PeakiimoHHbIe cepuu.
JIuneiHbIe COOTHOLIEHHS MEX 1Y KOHCTAaHTaMU PAaBHOBECUS U KOHCTAaHTaMU
ckopocteil. YpaBHenus ['ammera, Tadta u ananornuasie uMm. KoHcTaHTHI
3aMECTUTENEH, METO/IbI UX IKCIIEPUMEHTAILHOTO U3MepeHMsl. OLleHKa NHAYKTHBHBIX,
PE30HAHCHBIX (ME30MEPHBIX) U MPOCTPAHCTBEHHBIX (CTEpUUECKUX) 3P (HEKTOB.
N3o0xkuHeTHYECKNE 3aBUCUMOCTU. BiusHue pactBoputend. MoHHas cuiia, coneBble

2 EeKTHI, MPOIECCH COTbBATAIINH.

Llenv u 3a0auu uzyuyenun mempl: O3HAKOMUTH C OCHOBHBIMU KJIaCCAMU OPTaHUUYECKUX
coenmuHeHui.  Teopum  aOCONIOTHBIX  CKOpocTei.  MexaHudeckas  MOJEIb
3JIEMEHTAapHOro xumuueckoro akta. Crpykrypa IIIID: xumuueckue ¢Hopmsl,
NOTEeHLMaJIbHbIe Oapbepbl, AKTUBUPOBAHHBIN KOMIUIEKC, NEPEXOJHOE COCTOSHUE.
MeTtonpl pacueTa KOHCTaHT CKOPOCTEH: aKTMBALIMOHHBIE MapaMeTpbl, CTEPUUYECKUMN
MHOJKUTENb, TPAHCMUCCHOHHBIM Kod(pdunueHt. OO61acTh NPUMEHUMOCTH TEOpUN
abcomoTHBIX  cKopocTeil.  MHIekchl — peakiuoHHOW  crmocoOHocTd.  CBsi3b
KBAaHTOBOMEXAHUYECKUX PACYETHBIX XapaKTEPUCTUK MOJIEKYJBl C €€ XUMHUYECKUM
MOBEJICHUEM B pEAKLUMAX paA3IMYHOIO THIMA: PaJUKAIbHBIX, HYKJICO(WIBHBIX |
3IEKTPOPUIBLHBIX. METOIBl OIEHKH PEaKIMOHHOW criocoOHOCTH MoJieKya. [loctynar
Xsmmona. [IpubarkeHue JoKaIu3aluy 1 NPHOIHKEHUE N30JUPOBAHHON MOJICKYJIBL.
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WNHaekcsl peakMoHHON CIOCOOHOCTH NJisi Pa3iIUYHBIX THUMOB peakiuii. [IpaBuia
oTOOpa B CHHXPOHHBIX peakuusXx. CHHXpOHHBIE (COTJIACOBAHHBIE) TIPOIIECCHI.
Anmnabatnyeckue W HeaanabaTUYEeCKHe MPOLECChl. 3aKOHBI COoXpaHeHus. [IpuHIHI
COXpaHEHUS

4.2. Ilpakmuueckue 3anamus
Tadoauua 4 Ilpakmuueckue (cemunapckue) 3auamus

Ne Ne Tema Koua-Bo
3aHATHUS | paszena 4acoB
1. 1 [IpoGema peakImOHHON CIIOCOOHOCTH MOJICKYI. 2

ConeprkaHue MOHATHS «PEaKIIMOHHAS CIIOCOOHOCThY:
Ka4EeCTBEHHBIN M KOJIUYECTBEHHBIN, pPABHOBECHBIN 1
KUHETUYECKUM aCIEKThl. DMIIUPUUYECKHUE,
MOJY3MITUPUYECKUE U TEOPETUUECKUE METObI
OIICHKH PEAKIIMOHHON CIIOCOOHOCTH.

2. 2 KBasuknaccuueckas Teopust JIprouca. IneKTpoHHAast 2
000JI0YKa U €€ CTPOCHHE: TOJICICHHBIC 1
HCTIOACJICHHBIC MAaPhI, JIAKYHbI, HCCIIAPCHHBIC
AJIEKTPOHBI. PeakIMOHHbBIE IIEHTPHI MOJICKYI:
HYKJICOQHIIBbHBIE, YIEKTPO(UIIbHBIC U PATHKAIBHBIE.

3. 2 OHO3JIEKTPOHHOE MPUOIMKEHUE U OpOUTAIbHAS 2
Mozens. Meron BC u ero npubinukeHHbIE BapUaHThI
— MeToJ1 pe3oHaHca u 1p. Merox MO u ero
Bapuantsl — KMO, JIMO u JJJIMO.
MonexymsipHble OpOUTAIN U UX XapPaKTEPUCTUKU.
OpOutanbHble 3Heprun. KonnuecTBeHHbIE
napaMeTpsl MOJIeKyJIbl: KodpduuueHTs: MO,
OopOUTaNIbHBIE SHEPTUH, OCTOBHBIE U PE30HAHCHbIE
UHTETPaJIbl, MOJISIPU3YEMOCTH.

4. 2 Crexunomerpus. [IpoctpancTBo cocTostHUI 2
XMMHUYECKON CUCTEMBI. CTEXHMOMETPUUECKHE
TPaeKTOPUHU. MaKpOCKONMMYECKUHN U
MUKpOCKoNHuecKnii noaxon. [lonsatue mexanuszma
peakuuu. JHepreTruuecknue 3 (HeKThl XUMUYECKUX
npespauieHuil. [loTeHnmManpHas 3HepIrusi CUCTEMBI U
MOTEeHIIMaJIbHbIEe CHIIBL. PaboTa B XMMHYECKHUX
nporeccax. CBoOOHAs SHEPTUS M XUMUUYECKOE
cpoacTBO. [IoBepXHOCTH MOTEHIIMAIBHOMN 3HEPTUU
XMMHUYECKHX CUCTEM U MOJIEKYIL.

5. 3 Kunerunka peakumii. TUIIBI KHHETHYECKHUX 2
ypaBHEHUU U Mojeiel. YucaeHHbIe mapaMeTpsl
KMHETUYECKUX MOJIETIEH: KOHCTAaHThI CKOPOCTEH,
BPEMEHA PENIaKCalliy, aMIIUTY bl U BEPOATHOCTU
Iepexo10B. BiusiHue yCIoBH U cpefibl Ha
IPOTEKAHUE XUMHUECKUX peakuni. Karanus.

6. 3 KauecTBeHHbIE KOppensaunn. PeakinoHHbIE HEHTPHI U 2
ux cwia. Hyxkneodwnbable peakuuu.  Twurmbl
MexaHu3MoB.  Hykmeodunel, uxX  moiyueHwue,

YCTOWYMBOCTh (BIMSHUE DJIEKTPOOTPHLATEIHHOCTH
aToMOB, 3G (}EeKTOB  CONpPSDKEHHs,  TE€OMETPUH
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MOJIEKYJIBL, pacTBOpUTENS). Cy0cTpaTsl
HYKJICO(QUIIbHBIX PEaKLIUH.

OnexTpoduabHbIe peakiuu. TUITEI MEXaHU3MOB
DnexTpoduiIbl, UX MOJIy4eHue, yCTOMUYUBOCTD
(BIUSTHUE AJEKTPOOTPHUIIATEIILHOCTH aTOMOB,
3(¢(}EeKTOB  COMpsHKEHUs, TEeOMETPUU  MOJIEKYJIbI,
pacTBOpUTENS). CyOcTtpaTsl  3J€KTPOPHIBHBIX
peaKIuii.

Papukanbnabie peakuun. TUIBI MEXaHU3MOB.
CB0OOIHBIE paiUKalIbl, UX MOTYYCHHE,
yCTOMUUBOCTh (BiusiHUE 3(P(PEKTOB COMPSHKEHUS).
CyOcTpathl paIMKaIbHBIX PEAKIIUMH.

Cunxponnsie peakunn. KauecTrBeHHbIC TpaBuiia
otOopa. KonnyecTBeHHbIE KOPPEALIUU.
MeTtononornyeckasi OCHOBA 3KCIEPUMEHTA.
Peakunonnsie cepun. JInHeWHbIE COOTHOIICHUS
MEXy KOHCTaHTaMH PaBHOBECHS U KOHCTaHTaMU
CKOpPOCTEH.

10

VYpasuenus ['ammera, TadTa 1 aHaJOTUYHBIE UM.
KoHcTaHTBI 3aMecTUTENEH, METOABI UX
JKCIIEPUMEHTAIBHOIO U3MEPEHHSL.

11

OueHKa MHAYKTHBHBIX, PE30HAHCHBIX (ME30MEPHBIX )
Y TIPOCTPAHCTBEHHBIX (CTEpUYIECKHX) FP(PEKTOB.
W3okuHeTHYECKNE 3aBUCUMOCTH. Brinsiane
pactBoputend. MonHas cuina, coneBble 3PQeKThl,
MPOLIECCHI COJIbBATALIUU.

12

Teopun abcomoTHBIX cKOpocTei. Mexannueckas
MOZEJIb DJIEMEHTAPHOIO XUMUYECKOI'0 aKTa.
Crpyxkrypa [I13: xumuueckue Gopmsi,
MOTEHIHaJIbHbIE 0apbepbl, aKTUBUPOBAHHBIN
KOMIUJIEKC, IEPEXOTHOE COCTOSIHHE.

13

Merto/ibl pacueTa KOHCTAaHT CKOPOCTEM:
AKTUBALIMOHHBIE IIapaMETPHI,

CTEPUYECKUN MHOKUTEIb, TPAHCMUCCHOHHBIN
K03 HULIUEHT.

14

O65acTh NPUMEHUMOCTH TEOPUH aOCONIFOTHBIX
ckopocTeil. UHIeKChl peakiimoOHHON CITOCOOHOCTH.
CBsi3b KBAHTOBOMEXAHUYECKUX PACUETHBIX
XapaKTEPUCTHK MOJIEKYJIbI C €€ XUMUYECKUM
MOBEICHUEM B PEAKIUAX Pa3IMYHOTO THUIIA:
paIMKAIBbHBIX, HYKJICODUIBHBIX U ANEKTPOPUIBHBIX.

15

MeToapbl OIIEHKH PEaKIIMOHHON CITOCOOHOCTH
MosekyJl. [Tocrynar XaMmonza.

16

[Ipubnmxenne J0KaIu3aluu U NpUOINKEHHE
U30JIMPOBAaHHON MOJIEKYJIBI. MIHIEKChI peaKIIMOHHOM
CIIOCOOHOCTH ISl pa3JIMYHbBIX TUIIOB pPEaKLUM.

17

CUHXpOHHBIE (COTTIACOBAHHBIE) MPOIECCHI.
AnmabaTudecKkre U HeaauabdaTHIeCKue IPOIeCChI.

18

3akoHbl coxpaHeHus. IlpuHuun coxpaneHus
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Taoauua 5

4.3. Jlabopamopnwie pabomul

Ne
3aHATHUA

Ne
pasznena

Tema

Koa-Bo
4acoB

W3ydyeHue TexXHUKH O€30MacHOCTH Mpu padoTe B
1a00paTopusiX OPraHMYEeCKOro CHUHTE3a, W3YUYEHHE
nabopaTopHOro  oOOpyAOBaHUS U XHUMHUYECKOU
MOCY/IbI

Metonbl pa3fencHus W OYHCTKH OPTaHUYECKHUX
BEIIIECTB: KpUCTaJUIN3aLuS, orpeJiesieHe
TEMIIepaTyphI IJIaBJICHUS; 0) IIEpEroHKa CMecei TBYX
KHUJIKOCTEH, OTpeIeTICHNE MOKa3aTels MPEeIOMIICHHUS;
B) BO3TOHKA; ') SKCTPAKIIUS

CHUHTETHYECKHE METOJbl B OPraHUYECKON XUMHUU H
XUMHYECKHE CBOMCTBA COCTMHCHUI.

AJnkaHbl, alikeHbl, aIKUHBL. OOpa3oBaHUE U CBOMCTBA
MeTaHa, [lomydyeHue STuieHA U HU3Y4YCHHE CBOWCTB
ankeHoB OOpa3oBaHWE W CBOWCTBAa alleTUIICHA.
OO0pa3oBaHHE allETUIICHUIOB.

AJnKaaueHsl. Mertonanl CHHTE3a 1,3-11eHOB:
JIETHIPUPOBAHHUE aJIKAHOB, CHHTE3 PaBOPCKOro-
Pemnmie, kpocc-codeTtaHne Ha METaUTIOKOMIUICKCHBIX
KaTajan3aTopax.

Cnuptel u mpoctele 3¢hupsl. MeToasl cHUHTE3a
OJIHOATOMHBIX CIIMPTOB: U3 AIKEHOB, KAPOOHMIIBHBIX
COEIMHEHUH, CIOXHBIX 3(QUPOB U KapOOHOBBIX
KHCJIOT.

Anpmeruasl M KeTOHBl. MeTOoAbsl  TOJy4eHHUs
QIBJETUAOB U KETOHOB: M3 CIHMPTOB, MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT, aJIKEHOB (030HOJIN3), aJIKWHOB
(runpobopupoBaHue), Ha OCHOBE
METAJUIOOPTaHMYECKUX COSAMHEHUH. ANMIMpPOBAHNE
U (opMuIMpOBAHUE APEHOB.

KapOoHOBBIE KHUCTIOTHI M UX MPOU3BOIHBIE

MeToapl CHHTE3a KHCJIOT: OKHCICHUE MEPBUYHBIX
CIIMPTOB u aAJIbACTUI0B, AJIKEHOB, AJIKHOB,
ANKWIOEH30JI0B, THAPOIU3 HHUTPWIOB U JIPYTHX
IMPONU3BOJHBIX Kap6OHOBI)IX KHCJIOT, CHUHTE3 Ha
OCHOBE METAJUIOOPTaHMYECKUX COCAMHECHUI,
CHHTE3bl Ha OCHOBE MAJIOHOBOTO 3upa.

CunTeTnueckoe HCIIOJIb30BAHUE peakuuit
ANIEKTPO(QUIBHOTO 3aMEIIEHUs] B apOMaTHYECKOM
pany Kiaccupukanus peakuuié apoMaTH4ecKOro
3NIEKTPO(UIBHOTO 3aMelleHus. Biusnue
3aMecTUTeNel B O€H30JbHOM KOJIbLIE HA CKOPOCTh U
HallpaBJICHUE ANEKTPOPUIBHOTO 3aMEILCHHUS.
CoryracoBaHHasi 1 HECOIVIACOBAHHAs! OPUECHTALIMSL.

Hutpocoenunenus u amunsl Hutpoankansl. CuHTes
U3 AIKHITaJIOoreHuA0B. KHCIOTHOCTE M TayToMepus
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HUTpoankaHoB. KonaeHcamusi ¢ KapOOHUIHLHBIMHU
coequHeHus MU (AHpH). BoccTaHOBIIEHHE B aMUHBI.
[TpeBparieHrie BTOPUYHBIX HUTPOAIKAHOB B KETOHBI
(Maxk-Mappn).

10

6 Metoapl cuUHTE3a M PEAKIMM  apOMaTUYECKUX
reTepOLUKINYECKUX  coeAuHeHuid. [laruunennsie
TFeTepOLMKIBl C OAHMM rerepoaromoM. Dypan,
nuppod, Tuopen. Cunres u3 1,4-muKapOOHMIBHBIX
coenquHenuil (ITaans-Knopp). Cunre3 nupposiaos 1o
Kuoppy m no TI'anuy. Cunres 3,4-au3zamenieHHbIX
tHo(enoB o Xuncoepry.Peakiuu 31eKTpoPHILHOTO
3aMeleHUs B MATUWICHHBIX apOMaTHUYECKUX
reTepoLUKIIax: HUTpPOBAHUE, cyib(dupoBaHue,
raJloreHupoBaHue, POPMIIIMPOBAHE, AIMIMPOBAHHE.
Wnpnom. CuHTe3 TNpOM3BOAHBIX MHAONA U3
dbenunruapasuHa u  KetoHoB (®Pumiep). CunHtes
MHJI0a u ero MIPOU3BOAHBIX u3 2-
AIMIAMUHOTOJY0JIOB (Manenynr).Peakuuu
ANEKTPOPUIBHOIO  3aMEIlEHUss B MHUPPOIHHOM
KOJbIIE MHJONIA: HUTPOBaHUE, (OPMUIUPOBAHUE,
raJIOT€HUPOBAHUE.

11

6 Peakuuu 51eKTpoUIbHOTO 3aMelIeHusl B MUPUANHE
W XUHOJIMHE:  HHUTPOBaHHWE,  CYyJIb(UpPOBAHHE,
rajioreHupoBanue. N-OKUCH NUPUJIMHA U XHUHOJIMHA
YW WX HUCIOJb30BAaHUWE B PEAKIMH HHUTPOBAHUS

12

6 HykneodunbHoe 3ameleHHe aToOMOB BOAOpOAa B
NUPUANHE W XUHOJMHE B PEAKIUAX B aMHUIOM
Hatpus (YnunbaOuH) M ¢deHwmMTUEM. 2- U 4-
MeTunmupuanHel U -XHHOJWHBI KaK METHUIICHOBBIE
KOMITIOHEHTHI B KOH/ICHCAIMSX C JIbJIETUIAMHU.

4.4. Camocmoamenvnoe uzyuenue pazoenos OUCYUNIUHbL
Tabauua 6. Pacuer yacoB Ha BONPOCHl, BLIHOCHMbIE HA CAMOCTOSAITEJIbHOE H3yYeHH e

Ne Bormpocsl, BEIHOCUMBIE Ha CAMOCTOSITEIBHOE U3yUEHUE Koi-Bo
paszaen 4acoB
a
1 [TonroroBka K J€KUUAM, KOJJIOKBUYMaM U IPAKTUUECKUM 3aHATHUAM 20
(mpopaboTka yueOHOro MaTepHasa Mo KOHCIEKTaM JIEKIMHA 1 yueOHOH
JIUTEepaType
2 [TonroroBka k TecTUpOBaHUIO (paboTa ¢ TeCTaMU U BOIIPOCAMH JIS 20
CaMOIPOBEPKHU)
3 Hanucanue kypcoBoii paboThl -
4 Pemenne 3a1a4y u ynpaxHeHUH 110 TeMaM JIEKIUU 30
5 [TpuMeHeHre KaXKa0ro Kjjacca OpraHu4eCKUX COeIMHEHUN 24
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Tabauua 7 3agaHus AJ1sl CAMOCTOSATEIbHON PadOThI CTyIeHTa

Ne

Tema

Coaepmaﬂne BOIIPOCOB

1.

Krnaccuueckas Teopus CTpOSHUS MOJEKY

CoBpeMeHHbIe IIPECTaBICHUS O IPUPOAE
XUMHYECKOH CBSI3U. DJIEKTPOHHBIE MPEACTaBICHUS O
npupoae cea3eil. Tumsl cBs3edl B OPraHUYECKOU
xuMud. ['mOpumu3anust aTOMOB yriepojna M as3ora.
OnekTpoHHbIE SPPEKTHL. DIIEKTPOOTPULIATEIEHOCTD
4TOMOB U IPyHIL.

SHGKTPOHHLIC TCOPUUN CTPOCHUA MOJICKY T

OCHOBHBIE TOJIOKEHHUS KBAaHTOBOM XHUMHH.
ATOMHBIE W MOJEKYJISpHBIE OPOUTAIIH.
pubmmxerne MO-JIKAO. Meron MO Xrokkens
n Oosee CTPOrue KBAHTOBOXMMHUYECKHE METOMBI
pacdera. [loHATHE O MONYSMIMPHYECKHUX METOMAAX,
OCHOBAaHHBIX Ha NpuOIIKeHnn XapTpu-DPoka
(MNDO, AM1, PM3 u ap.). Metonst

ab initio. Merox ¢yHkumonana miotHoctu (DFT).
KomnpomuccHsle Moaxoas! (JIOKaIU30BaHHbIE CBS3H,
rHOpUN3alMsl, YaCTUYHBIA y4YeT JAeNOKalH3aluu
3JIEKTPOHOB Ha NMPUMeEpe NPUOIMKEHUS).

KBanToBo-MexaHnueckue TCOPUU
CTPOCHUA MOJICKYJT

Teopus Bo3mymenuit MO. Bo3myeHus nepBoro
U BTOPOro nopsiakoB. MHOEKCH

PEaKIMOHHOM crmocoOHOCTH. MeTos TpaHUYHBIX
opbOuraneii. 3apsamoBBIii U OpOUTATBHBIN KOHTPOIb
OpPraHUYECKUX PEAKLIHN.

KonmuecTBeHHOE OMIICaHHE XUMUYECKUX
peakuui

KonmndecTBeHHass Teopusi KHCIOT W OCHOBaHHIA.
Kucnorsl Bpencrena u JIptouca. KuciaotHo-
ocHoBHOe paBHoBecue. Ilonarue pH. Kunetnueckas
U TEPMOJMHAMHUYECKAsT KHCIOTHOCTh. Y paBHCHUE
Bpencrema. O0muit u cienmupuUUecKuii KUCIOTHO-
OocHOBHOH KaTanu3. CynepkucioTsl. DyHKIUH
kucyioTHocTH. [loctynat "'ammera.

OMIHpUYECKUE KOPPEIALUT MEX Ty
CTPOEHHMEM U PEaKIIMOHHOHN CIIOCOOHOCTHIO
Ha MaKpOypoOBHE

CBsi3b KOH(OpMALMK M PEaKIMOHHON
croco6HocTH. [Ipmanun KepTtuna-

I'ammera. Ctepuueckuil U CTepeo3IEKTPOHHBIN
KOHTpOJIb peakiuil. CTepeoceIeKTUBHOCTE U
cTepeocnenuGUIHOCTD.

[TeperpynmupoBKH B KapOOKAaTHOHHBIX
HHTEpMEIAaTax

Knaccudukarnms neperpyninupoBoK: MHHAKOJINHOBAs
1 PETPONMHAKOJIMHOBAS, IEPErpyHIupOBKa
HempsinoBa. IleperpynnupoBka Baruepa-
Meiiepgeitna. IleperpynnupoBKU ¢ MUTpalMen K
atomy azora (lodpmana, Kyprumyca, bekmana).
Peaknus baiiepa-Bunmrepa.

4.5. Ilepedyenp yueOHO-METOAMUYECKOTO OOECTIEUEHUS AJIsi CAMOCTOSITENIbHON pabOThI
00ydJaronuxcs Mo JUCIUTITHHE (MOJTYITIO)

Bugsl camocTosTenbHOM pa6OTBII B JOMAIIHUX YCJIOBUSAX, B 6I/I6J'II/IOTCI(C, Ha KOMIIBIOTEpax €

JOCTYIIOM K 0a3aM JaHHBIX M pecypcam MHTepHeT, B 1a00paTopusix ¢ JOCTYIIOM K
nabopaTopHOMY 000py0BaHUIO U prbopam. CaMmocTosTenbHas padoTa MOAKPEIUIIEeTCS

y4e0HO-METOIMYECKUM 1 UH(POPMAIIHOHHBIM 00€cTiedYeHHEM, BKIIIOUAIOIUM YUYeOHUKH, y4eOHO-
METOAMYECKHE TOCOOUs, KOHCIIEKTHI JIEKIIUH, y4eOHOe M HayuHOE IPOTrpaMMHOE 00eCTIeYeHHE.

B xone camocrtosiTenbHON pabOThl MPOBOAMTCS aHAIN3 JIUTEPATYPHBIX JTaHHBIX,
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cocCTaBJieHUE MOAOOPKHU CTaTel U3 HAyYHBIX )KYPHAJIOB 110 IPUMEHEHHUIO0 METOJI0B
OpPraHWYECKOI0 CUHTE3a JJIs MOJYYEHUsI OPTaHUYECKUX COCTUHEHU I

Jluteparypa k Tabnuie 7:

1.Bacunsena H.B., bByxosern C.B., Kypasnesa JI.E., ['pomiea M.I1. BacunweBa H.B. 3agaun u
yIpaxHeHus 1o opranndeckoit xumuu. M., Ilpocsemenue, 1982;. M., IIpocsenienue, 1982;
pexum aocryna https://www.twirpx.com/file/2083823/

2.PeytoB O. A. Oprannueckas xumus Y. 1-4. [ydeOHUK /U151 By30B 10 HAMPABIECHUIO U
cnenuanbHoct —Xumusl]. / O.A. Peyros, A.A. Kypu, K.I1. Bytun. — M.: BUHOM.

Jla6. 3nanuit. 2007-2014

5.0neHo4HbIe MaTepUAJIbI JIS1 TEKYLIEro U py0e;KHOro KOHTPOJISl yCIeBaeMOCTH 1
MPOMEKYTOYHOM aTTeCTALNH

@opmbl  KOHTpoJiss MO jauciuiuiiHe «CTpoeHMEe M PEaKIMOHHAs CIIOCOOHOCTH
OpPraHMYECKHUX COCIUHEHUN» ONpPEACISAIOTCS B COOTBETCTBUM €  Y4YeOHBIM  IUIAHOM
00pa3oBaTeNbHON MPOTPAaMMBI U B COOTBETCTBUM C jAeucTByromuM [lonokenuem o GamibHO-
pPEUTHHIOBON cHucTeMe OLIEHKH ycneBaeMocT ctyaeHToB KBI'Y: TtectupoBanue, KOJIJIOKBUYM,
3auer.

KoHeuHbIMu  pe3ysibTaTaMd  OCBOGHMS  IPOTpaMMbl  TUCLHMILIMHBI  SIBJISIOTCS
c(OpMHPOBAHHBIE KOTHUTUBHBIEC IECKPHUIITOPHI «3HATHY, KYMEThY, «BIAJETh», PACIUCAHHBIC 110
OTJeJIbHBIM KOoMITeTeHIUAM. POpMHUPOBAHUE 3TUX AESCKPUITOPOB IMPOUCXOAUT B TEUEHUE BCETO
ceMecTpa 110 dTarnaM B paMKax pa3JIM4yHOIo BUJA 3aHATHI U CaMOCTOSITEIIbHON paboThI.

B xoze u3yueHus IUCHUILINHBI [IPELyCMAaTPUBAIOTCS IMEKYUiUil, pyOedcHblil KOHMPOJib U
RPOMENCYMOUHAA AMMECMAYUAL.

5.1. Oyenounvie mamepuanvl 014 meKyuieco KOHmpoas. Llenv mexywe2o KOHmpois — OLCHKa
pe3ynbTaToB paboThl B CEMECTPE U 00ecIiedeHre CBOEBPEMEHHOM 00paTHOM CBSA3U 17151 KOPPEKIIUU
0o0yuyeHMsl, AKTUBU3AIMM CAMOCTOATENBbHOM paboThl oOyuaromierocs. OOBEKTOM TEKYILEro
KOHTPOJIS SBJIIIOTCSI KOHKPETU3UPOBAHHBIE PE3yJIbTaThl 00ydeHHs (yueOHbIe JOCTHXKEHHUS) IO
JTUCLUTUIMHE.

Texywjuii KOHmpob yCIIeBAEMOCTH 00ECIIEUMBAET OLIEHMBAHUE XO/Ja OCBOEHHUS JUCIUILINHBI
«CTpoeHue 1 peaklMOHHAs CIIOCOOHOCTh OPraHUYECKUX COCTUHEHUI» U BKIKOYAET: OTBETHI Ha
TEOPETUYECKHE BOIPOCHI, pEIIEHHWE MPAKTHUYECKUX 3a7ad U BBHINOJIHEHHE 3aJlaHuil Ha
NPAaKTUYECKUX U JIAOOPATOPHBIX 3aHATHIX, CAMOCTOSATEIILHOE BBIOJHEHHWE WHIMBHYaAJTbHBIX
JIOMAIITHUX 3a/laHui (HallpuMep, pelieHue 3a/1a4) ¢ OTYETOM (3alUTON) B yCTaHOBJICHHBIHN CPOK.
PesynbraThl paboOTBl CTyAECHTAa KOHTPOJMPYIOTCS TpEnojaBaTeleM U YUYHUTHIBAIOTCS IpH
aTTectauuu cryieHra. [Ipu 3ToM mpoBoAsSTCS: TECTUPOBAHKE, SKCIPECC-ONPOC HA CEMUHAPCKUX
3aHATUSAX, TPOBEPKa MUCbMEHHBIX padoT

Kpurtepun ¢gopMupoBanusi OLEeHOK O 3aJaHUSIM /ISl CAMOCTOSATEIbHOI padoThl CTy1eHTa
(pemreHue 3a1a4 ¥ yNPasKHEHHUI 110 OPraHMYecKoil XumMuu — 1adJ1. 7

«omauyno» (6 OGAIIOB) - OOYYAIOITHIICS IMOKa3aJl TITyOOKHEe 3HAHUSI MaTeprala Mo MOCTaBICHHBIM
BOIIPOCAM, TPaMOTHO, JIOTUYHO €r0 M3JIaraer, CTPYKTYpHUpPOBAI M JICTAIM3UPOBAI WHPOPMAIHIO,
n30erass TMPOCTOTO TOBTOpeHUsT WHGOPMANMU €3 TEKCTa, WHPOpMAIMsA TPEJCTaBICHAa B
nepepabotaHHoM Buze. CBOOOIHO UCTIONB3YeT HE0OX0AuMBIE (POPMYJIBI TPU PELICHUH 3371aY;
«xopouwioy (5 OGamoB) - OOy4arOUIUIiCS TBEPAO 3HAET MaTephasl, TPAMOTHO €ro HW3Jaraer, He
JIOITyCKAEeT CYIIECTBEHHBIX HETOYHOCTEN B MPOLIECCE PEILICHUS 3a/1a4;

«yooenemeopumenvno» (3 6amra) - oOyyaromIMiiCss WMEET 3HAHWS OCHOBHOI'O MaTepuaja Io
IIOCTaBJIEHHBIM BOIIPOCaM, HO HE YCBOWJI €ro JeTaylel, JOIYCKAET OTAEIbHbIE HETOYHOCTH IpU
pELICHUN 3a/ay;

«neyooenemeopumenvho» (MeHee 2 6a1oB) — 00yyaromuiics J0mycKaeT rpyOobie OIIMOKY B OTBETE
Ha [IOCTABJICHHBIE BOIIPOCHI U MPH PELICHUH 3aa4
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MeToanueckue yKa3aHus M0 PelIeHUI0 331a4 U ynpaskHeHui. [Ipexne yem mpuCTyNUTh K
PELICHUIO 3a/lay M YNPaKHEHUHM, CTYJIEHT JIODKEH BBIYYUTh HOMEHKJIATYPhl OPraHMYECKHX
coemuaeHuit (MIOITAK, paaukanbHO-QYHKIIMOHAIBHYIO WM TPUBHAIBHYIO H TpopadoTaTh
JIEKUMOHHBIMA MaTepHall 10 JAaHHOW TeEME
5.2. Ouenounvie mamepuanvt 015 pyoesHcHo20 KOHMPOJiA.

Pyb6eosicnuiii konmpons OCYIIECTBIISIETCS TIO OOJIee MM MEHEEe CaMOCTOSTEIbHBIM pa3/iesiaMm
— y4eOHBIM MOJIYJISIM Kypca U IPOBOAUTCS IO OKOHYaHUH U3YUYECHUS MaTepralia MOAyJIsl B 3apaHee
YCTaHOBJICHHOE BpeMsi. PyOeXHBI KOHTpPOJb IMPOBOIUTCA C IENBI0 ONpPEACTICHUs KauecTBa
YCBOGHHUS Marepuaja yueOHOro Moayssl B 1ieJoM. B TeueHue cemectpa MpOBOAUTCS MPU MAKUX
KOHMPObHBIX MEPONPUAMUA NO PAPUKY .
B kagectBe Gopm pyOEKHOTO KOHTPOJISE MOXKHO HCIIOJIb30BaTh TECTUPOBaHUE (MHMCbMEHHOE WU
KOMITBIOTEPHOE), MPOBEACHUE KOJUIOKBUYMa WJIM KOHTPOJbHBIX pador. s TecrupoBanus
COCTaBJICHbl TECTOBBIE 3aJaHMS, KOTOpPbIE BKIKYEHbl B KOHTPOJUPYIOLIYIO IIpOrpammy,
co3maHHyl0 Ha 0Oaze amantuBHOM cpenbl TectupoBaHus (ACT). ACT (agantuBHast cpena
TECTUPOBaHUsI) B HAcTOsIIee BpeMs IIHUPOKO BHenpsiercs LleHTpoM TecTHpoBaHUS HpU
®epnepanbHoM AreHTcTBe oOpa3zoBanust PO. IMeroTcst akThl ciauu — MPUEMKHU aTTeCTAllMOHHBIX
NEJAaroru4ecKuXx HU3MEPUTEIIbHBIX MAaTepuajgoB Uil KOMIIBIOTEPHOI'O TECTUPOBAHHUA 110
quctuminHe « CTpoeHHe U PeakIMOHHasl CIOCOOHOCTh OPraHUYECKUX COETUHEHUI.

Brimonnsembie paboThl JOKHBI XpaHUTHCS Ha Kadeape B TEYCHUH Y4eOHOTO rofa W 1o
TPeOOBaHUIO TPEOCTABIATECS B YTIpaBIeHHE KOHTPOJS KadecTBa. Ha pyOexHbIe KOHTPOJIbHbIE
MEPONpPUSITUS PEKOMEHYeTCs BBIHOCUTH BECh MMPOrPaMMHBIA Marepuan (Bce paslenbl) IO
JUCITUTIINHE.

5.2.1. Quenounvie mamepuanvl 011 KOJAIOKEUYMOE: (KOHMPOAUDPYEMbIEe
komnemenuuu IIKC-1, IIKC-3, IIKC-4)

BOl'[pOCI)I K KOJUVIOKBUYMAaM 110 opra}mqeucoﬁ XUMMUHU.

IlepBblii KONJIOKBUYM

1. Knaccuueckast TeOpusi CTPOCHHSI MOJIEKYI.
2. DNeKTpOHHBIE TEOPUH CTPOEHUS MOJIEKYII.

Bropoii Ko110KBHYM
3. KBaHTOBO-MeXaHHWYECKHE TEOPUH CTPOEHUS MOJIEKYIL.

4. KonumyecTBEHHOE ONMHCAHNE XMMUUECKHX peaKI.IHfI.

TpeTnii KOJNJIOKBUYM

5. DMmupuyecKkre KOppelsul MeX/1y CTPOCHHEM U PEaKI[MOHHON CIIOCOOHOCTBIO.
6. Meronbl, OCHOBaHHbBIE HA MOJIENTU TTOBEPXHOCTH MOTEHIIUAIBHON SHEPTUH.

Kpumepuu ghopmuposanus ouenox no KOHmpoabHbiM mouKam (KOHmpoILHble padombl)

(8 OammoB) - craBUTCS 3a Pa0OTy, BBHIMOJHEHHYIO MOTHOCThIO 0€3 OMMOOK U HEAO0YETOB;
00YyYaIOIIMICS JEMOHCTPUPYET 3HAHHE TEOPETHUECKOTO M TPAKTHYECKOTO MaTepHayia 1o TeMme
npakTHYecKoi padbotsl, pemero 100% 3anay;

(7 6amnoB) — craBUTCS 3a PabOTY, BBITOJHEHHYIO TIOJIHOCTHIO, HO TIPH HAJIMYUU B HEW He Oosee
OJHOI HerpyOoil omuOKM M OAHOrO Hemodera, He Oosee Tpex HemoueToB. OOydarommiics
JIEMOHCTPHPYET 3HAHWE TEOPETHYECKOTO WM TPAKTUYECKOTO MaTepHaia 10 TeMe MPaKTHYECKOH
paloThI, OMyCKasi HE3HAUNTENIbHbIE HETOYHOCTH NP pellIeHUH 3aad, pemeHo 70% 3anay;

(6 6am10B) — cTaBUTCS 3a paboTy, eciiu OakagaBp MPABHIILHO BBHITIOTHIII HE MeHee 2/3 Bcel paboThl
WU JIOITYCTHII He OoJiee 01HOM Ipy00ii OIIMOKH U IBYX HEZOUETOB, HE OoJiee OHOM rpyOoii U OJJHOM
HerpyOoil ommOku, He Oojiee Tpex HErpyObIx OIMMOOK, OJHON HerpyOoil. OOyuaronuiics
3aTPYAHSAETCS C IPaBUJILHON OLIEHKOMN MPEAIOAKEHHON 3a1a4M, 1aeT HENOJIHbIM OTBET, peleHo 55%
3a1a4
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(MeHee 4 GayUTOB) — CTAaBUTCS 3a PabOTY, €CIIM YHUCIIO OMIMOOK M HEA0YETOB MPEBHICHIO HOPMY IS
OLICHKH 3 WJTH TPABIJIBHO BRIIOJIHEHO MeHee 2/3 Beel paboThl. O0ydaronmiics JaeT HEBEPHYIO OLICHKY
cutyanuu, perieHo menee 50 % 3amgay.

OLIEHOYHBIE MATEPHAUJIBI : TUITOBBIE TECTOBBIE 3AJJAHUA I1O
JAUCHUIIIIMHE «CTtpoenne U peakuMOHHAS CIOCOOHOCTH OPraHUYeCKHUX COeIMHEHM iD)
ITosiHblii mepeyeHb TecTOBBIX 3agaHuii npeacrasieH B UXUB O®O
KonTponupyembie komnerenuuu [IKC-1.1; IIKC-1.2; TIKC-1.3; IIKC 4.1, IIKC-3.2

OO0pa3ubl TeCTOBBIX 3aJaHU
I:
S: I1pu roMOJIMTHYECKOM pacrajic KOBaJICHTHOM CBSI3H 00Pa3yOTCs:
-. KATUOHBI
- AaHHOHBI
+: cBOOOHBIE PaJIUKAJIBI
-: HOH-PaJINKAJIBI

I:

S: IIpu HUTpOBaHUHM 2-METUIIIPONAHA C HAMOOJIBIIMM BBIXOJJOM 00pa3yeTcs:
+: 2-MeTUI-2-HUTPONPOIaH

-: 1,2-quautponponan

-: 1,2,3-TpuHuUTpOnponan

: 2-HUTPOMETUJINPOIIaH

: 1-HuTponponan

I:

S: Peaknuio 06pa3oBaHus BBICOKOMOJIEKYJISPHBIX COSMHEHHH, COMPOBOKIAIOIIYOCS
BBIACIICHUEM HU3KOMOJICKYJIAPHBIX BCIICCTB, HA3bIBAIOT

+: IONIMKOHIEHCaluen

: IMMEpu3anuen

: TPUMEpPU3ALUEN

: IenoJIMMEpHU3aIuen

: COMOJINMEPU3ALTUEN

I:

S: OkcUMBI — IPOYKTHI B3aUMOJICHCTBUS KapOOHUIBHBIX COSTMHEHHH C
+: TUIPOKCUIAMUHOM

: aMMHaKOM

: TUIPa3UHOM

: peHunTHIPA3UHOM

: IEPBUYHBIMU AMUHAMHU

I:

S: 'mapa3zoHbl — MPOIYKTHI B3aUMOICHCTBHS KAPOOHUITBHBIX COSAMHEHUH C
-: THIPOKCUIIAMUHOM

- AaMMHAKOM

+: THApPasSuHOM

-: (peHnnTHIPA3UHOM

-: IEpPBUYHBIMA AMUHAMU

. Peakiim «a» B mpeJICTaBICHHON CXEeMe COOTBETCTBYET HOMEP peaKiwy B Tadymiie 2..

Knaccugpurayus E Puc 1. E*, Knaccugpurayus
peaxkyuu co2nac- 3ameuarouull Cxema 3amewarwull | peakyuu coauac-
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HO npupoode E*. aroM HB Ar  kamanusa aroM HB Ar | no npupooe E*.
npomomnom
a O 1.
H
0. :0: SOCl e
H
B. A H2O0\ :0:N=0 xK
H, xopoma}f"‘--‘._' H
I. Ar-Nz :0: i yxomsmas ;i \_:O=CRY2 |3
HI  rpymma
e Tabnuua 2
1 | cynpdhupoBanue | 3 | rajoreHupoBaHue | 5 | akwimpoBanue | 7 | cyiabhOXIOpUPOBAHUE
2 | a3ocoudeTaHue 4 | HUTpO3UpOBaHKUE | 6 | HUTPOBAHUE 8 | BBeIeHUE
YTIEPOACOACPKAIIUX
rpynn
Omeem. 6
I:

S: Peakiust apeH1Ma30HUEBBIX COJIEH C ¢)CHOJI$ITaMI/I Y apWJIaMUHAMH Ha3bIBAE€TCS PEAKLHUEN ...
+: a3ocoyeraHusd

I:
S: Peakmust a3ocoueTanus umeeT GyHIaMEHTAITBHOE 3HAYCHUE B TTOJTYYCHUM. ..
+: a3o0Kkpacurenen

I:

S: TlpeBpamenue ruapasobensona B 4.4'-muamuHOOMpeHnn  mojx JeiiCTBHEM CHIIBHBIX
MUHEPATBHBIX KUCIOT MOTYYUIO Ha3BaHUE ... IEPErPyHITUPOBKHU.

+: OEH3UIUHOBON

I:

S: Peakiiuu u3 TabauIsl A COOTBETCTBYIOT CIEIYIOIINE HOMEPA PeareHTOB, KaTaJu3aTOPOB U
(haKTOpOB MHTEHCUBHOCTHU U3 TaOIUIHI b.
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CHOCOBBI ITOJYYEHHA

Tabmma A

ATKAHBI 6-"LIeHHBIE ATKHHBL KAMEHHLI BEH30.1 TATOTEHAPEHBI
nzo IMHETOATKAHBI u = 6 R'-C=CH YTOIb CsHj Ar-X
a_ 3 G ¥ B l L J' b | l & 4'

APEHBI (6ensoa u ero aaknanponssoaasie) (C,H,, -)-R,rne R=Hum R, R, ...

- ‘|, C4H, Ar-CH(CH;) CH:R'
] =
6-r1eHLIe TH}[E"{ECRIIE CBOHCTBA ’_I_‘
aka0- *
LITKAHRLI
¥ 3 H K JI M
¥ 4 3
6 - WICHAELIE H3SELITOK 0, | [ TEKCATAJIOTEH- BEH3OMHAA
ITHKTO- I'OPEHHE NHKIOTEKCAH | [®EHOIBI| | Ar-R-X KHCJIOTA
AJTKAHBI CO; + H,0 CsHs X5 CH:COOH
PEAKITHHA SJEKTPOPHIBHOTO 3AMEINEHHA
1 1
H 0 n: p: c
L 4 h 4 ¥ Y
TAJOTEH- AJTKILT- AITILT- APEHCYIb- HHTPO-
MPOH3BOI- IIPOH3- MPOH3BOL- GOHOBBIE MPOH3BOI-
HBIE BO/IHBIE HBIE KHCJIOTHBI HBIE
Ar—X Ar-R Ar-CO-R Ar—-5S0;H Ar—NO,
Tatmua b
PearenTni Kataanszatopst # PakTopbl HHTEHCHBHOCTH
1| X: [4 [Na [7 [HNO: 10 | RCOOH:RCOX: (13 | HaSOs oy |16 cyxas 19 | hy
(RCO),0 HEPEroHKa
H; |5 | O KMnO, 11 [H,S0,m, SO; |14 | A FeX; [17 | HumtOH 20 [ (p)
3|0 |6 |[RX 12 15 | [Ni Pd:Pt] [18 | ALOs+ Cri0s 2 | ¢°)
Cakr
% IATHWICHHBIC ATKEINHEI0AIKAHL]
Kpurepun oueHuBaHus pe3yJbTaTOB TECTUPOBAHUS
Onenka
HEYIOBJIETBOPUTEIBHO YIIOBJIETBOPUTENBHO | XOPOIIO OTJIMYHO
0 6amnoB 3 data 4 Ganna 6 6annoB
Menee 50 % mnpaBunbHO | 50-70% mnpaBunbsHO | 71-85% 86-100%
BBITIOJTHEHHBIX 3aJaHUMN. BBITTIOTHEHHBIX MPaBUJIBLHO MPaBUIBHO
3aJaHUM. BBITTOJTHEHHBIX BBITTOJTHEHHBIX
3aJaHuH. 3aJaHuH.

5.2.0uenounvie mamepuansl Ona NPOMeNHCYMOYHOU ammecmayuu.

ue]lbIO NPOMENCYMOUHbLY ammecmauud IO JUCHHMIIIMHE ABJIACTCA OLICHKa Ka4€CTBa OCBOCHHA

JTUCIUATITANHBI 00yYarOIIMMHUCS.

[TpoMexyTouHass arrecTals TpeaHa3HadeHa s OOBEKTUBHOTO MOATBEPXKICHUS U
OLICHUBAHMSI TIOCTUTHYTHIX PE3YJIbTaTOB OOyUEHUs IMOCIE 3aBEPIICHUS] U3yUEHUS AUCLUILTHHBL.
OcymecTBiusieTcss B KOHIIE CEMECTpa W MPEACTaBIsSeT CO0OM HMTOTOBYIO OIICHKY 3HAHHWM IO
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muciuminie «CTpoeHue W peaklMOHHAsl CIIOCOOHOCTh OPraHMYECKHX COCIUHEHUiI» B BUIE
MPOBEICHUS IK3aMEHa.

[IpomexyTouHass arTecTanusi MPOBOAMTCS B MUCbMEHHOW Qopme. Ha mnpomexyTounyro
aTTeCTalno OTBOIUTCS 27 OamioB

KOMILIEKT OHEHOYHBIX CPEJCTB IS IPOMEXYTOYHOM ATTECTAIIUHA

10.

11.
12.

13.

14.
15.

16.

17.

18.

19.

20.
21.
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BOHpOCLI K 3a4eTy

[Tpobnema peakiMOHHOH criocoOHOCTH MOJIeKy1. ConepikaHue MOHATUS «PEAKIIMOHHAsS
CIIOCOOHOCTBY: KaU€CTBEHHBIN U KOJIMYECTBEHHBIH, PABHOBECHBIM U KUHETUYECKUI
ACIICKTBHI.

OMIUPUYECKHE, TOJTyIMIIMPUIECKUE U TEOPETUUECKHE METO bl OLIEHKH PEAKIIMOHHOMN
CIIOCOOHOCTH.

BuyTpennue u BHemHIE 2P PEKTHI: peaKIMOHHAS CTIOCOOHOCTh U CTPOCHUE MOJICKYJIBI,
pEaKIMOHHAsA CLIOCOOHOCTh M BHEIIHUE YCIOBUS (B T.U. BIUSHUE PACTBOPUTEIIS U
KaTajiuz3aTopa).

[TprHIMIBI TOCTPOEHUS CTPYKTYPHBIX MOZETEH: CTPYKTYpHBIH ((pruznyeckre MeToabl
HCCIICJIOBAHMS) .

[TpuHIMIBI TOCTPOEHUS CTPYKTYPHBIX MOJIEJICH: AMHAMUYECKUH (TIOBEIE€HUE MOJIEKYJI B
XUMHUYECKHUX PEaAKIMSIX).

Junamuueckuit noaxon. TpancepabenbHble CTPYKTYpHbIE (hparMeHThl MOJIEKYJ —
¢yHkumu u panukansl. Knaccudukanus XuMAYeCKUX COSTUHEHHA.

CTpyKTypHBII IOAX0J. AJAUTUBHBIE CXEMBl. ATOMHBIE U CBSI3€BbIE HHKPEMEHTHI.
[TonpaBkM Ha B3aMMHOE BIMSIHHE aTOMOB U CBS3EH.

['eomeTpust MOJIEKYJIbI: BaJIEHTHBIE YIJIbI, IJTMHBI CBSI3€H, (hopMa U CUMMETpHS
MoJieKyJIbl. CTPYKTYpHO-HEKECTKHUE MOJIEKYJIbI.

KBa3ukiaccuueckas Teopus JIptonca. DneKTpoHHas 000J04YKa U €€ CTPOEHHE.
PeakiimoHHbIE HEHTPBI MOJIEKYI.

Pacnipenenenne aneKTpu4ecKkoro 3apsja B MojeKyJie. THIyKTUBHBIN U ME30MEPHBIN
3¢ (PEeKTHI ¢ KITacCUUeCKOM TOYKU 3PEHUS.

MosekyssipHble OpOUTANIN M UX XapaKTepUCTHUKU. OpOuTalibHbIE SHEPTUH.
KonnuecTBeHHble mapaMeTpsl MoJieKybl: Koagpunuertsl MO, opOuTasibHbIE SHEPTUH,
OCTOBHBIE U PE30HAHCHBIE HHTErPAIbl, MOIAPU3YEMOCTH.

Cummetpust MO U 3IEKTPOHHBIX COCTOSIHUM, CIIOCOOBI €€ PACCMOTPEHHUS U ONHUCAHUS.
VY3noBas crpykrypa MO.

3acenenHoctd MO u 371eKTpoHHAas! KOHPUTypalusi MOJIEKYJIbI.

MeTtobl pacuera XapaKTEPUCTUK MOJIEKYJI: aTOMHBIE 3JIEKTPOHHBIE MIJIOTHOCTU U
ATOMHBIE 3apsJIbl, MOPSAIKU CBA3EH

MeTtobpl pacuera XapaKTEPUCTUK MOJIEKYJI: aTOMHBIE U CBS3EBBIE MOJISPU3YEMOCTH,
MHJEKCHI Pa3JIMYHOrO TUIIA.

SAnepusiit ocroB moneky. I3 u ee xapakrepuctuku. KoneGanus u BparieHus
MOJIEKYI.

Crexuomerpus. [IpocTpaHCTBO COCTOSTHUI XUMUYECKON cUCTEMBI. CTEXMOMETPUUECKUE
TPaeKTOPHUH.

OHepreruyeckue 3PPEeKThl XUMUUECKUX MpeBpaieHuii. CBoOOaHas SJHEPTus U
XHUMHYECKOE CPOJCTBO.

[ToBepxHOCTH MOTEHLIMATBHONW PHEPIUM XUMUYECKUX CUCTEM U MOJIEKYII.

Kuneruka peakiuii. YucieHHbIE TapaMeTpbl KHHETUYECKUX MOJIEIICH: KOHCTAHTBI
CKOPOCTEH, BpeMeHa pelaKcaliu, aMIIUTY bl ¥ BEPOSITHOCTU NIEPEXO/I0B.

. KauectBeHHbIe KOppensuun. PeakiimoHHbIe HEHTPHI U UX "cua'.

23



23.
24.

25.
26.

27.
28.
29.

30.
31.
32.

33.
34.
. OueHka mpoCTpaHCTBEHHBIX (cTepuueckux) 3QdexToB. Bnusnue pactBopurens.
36.
37.

35

38.
39.

40.
41.
42.
43.

44.
45.

46.
47.
48.
49.
50.

Hyxneodunbabie peakiuu. TUbl MeXaHU3MOB.

Hyxneodussl, ux mosy4eHue, yCTOMUIUBOCTD (BIUSHUE JIEKTPOOTPHUIIATETHHOCTH
aTOMOB, 2 (PEKTOB COMPSHKEHUS, TEOMETPUU MOJICKYJIbI, PACTBOPUTEIIS).
OnexTpoduibHbIC peakiuy. TUITEI MEXaHU3MOB

OnexTpoduiibl, UX MOJIy4eHrue, yCTOMUMBOCTD (BIUSHUE 3JIEKTPOOTPULIATEIBHOCTH
aTOMOB, YPPEKTOB COMPSIKEHUS, TEOMETPUN MOJICKYIIbI, PACTBOPUTEIIS).
Cy6ctpaThl 251eKTPOPUIBHBIX U HYKJIEO(MUIbHBIX PEaKIUil.

Papgukanbabie peakunu. TUnbel MEXaHU3MOB.

CB0OOIHBIC paAMKAJIbI, UX TIOJYYCHHE, YCTOMUYUBOCTD (BIUsSHUE dY(DPEKTOB
COTIPSIKEHMUS).

CyOcTpaThl paiMKaIbHbIX PEAKIIUM.

Cunxponnsie peakuuu. KauecTBeHHble nmpaBuiia oTo0pa.

Peakunonnsie cepuu. JInHelHHbIE COOTHOIICHUS MEXTy KOHCTAaHTAMU PABHOBECHUS U
KOHCTaHTaMH CKOPOCTEM.

Onenka nHAYKTUBHBIX 3 (dekToB. BrnusHue pactBoputens.

Ornenka pe30HaHCHBIX (ME30MEpPHBIX) 3G deKToB. Biusiare pacTBOpHUTEII.

Mexanuyeckast MOJENb 3JIEMEHTAPHOTO XMMUYECKOTO aKTa.

Crpykrtypa [II13: xumuyeckue Gopmbl, TOTEHIUATbHBIE OaphEPbI, AKTUBUPOBAHHBIIH
KOMILJIEKC, IEPEXO0IHOE COCTOSIHUE.

WHuaexcel peakmOHHOM CTIOCOOHOCTH.

CBs13b KBAHTOBOMEXaHHYECKHUX PACUYCTHBIX XapaKTCPUCTUK MOJICKYJIbI C €€ XUMHWYCCKUM

IIOBEJICHUEM B peaKLUsAX Pa3IMYHOrO TUIA: paJUKalIbHbIX, HYKJICO(UIbHBIX U
ANEKTPOPUIbHBIX.

MeTobl OIIeHKH peakIMOHHOM criocobHocTH MoJekyd. [Toctynat XsmmoHzaa.
[TpubnmkeHre NoKaIu3aluy U NPUOIMKEHUE N30JIMPOBAHHON MOJIEKYJIbI.
NHpekchl peakliMOHHOM CMOCOOHOCTH Ui pa3iMyHBIX THIIOB peakIuil.
[TpaBuiia oT60pa B CHHXPOHHBIX peakiusax. [IpuHuun coxpanenns opOuTaibHON
CUMMETPHH.

Paspemennslie u 3anpenieHHsie peakuuu. [Ipasuia or6opa.

MeTo1bl KOppENALMOHHBIX TUarpaMM, TpaHUYHBIX OpOUTaIEel U TEPEXOJHOTO
COCTOSIHUSL.

[TpoctpanctBenHbIe 3 PexThl. CTepuueckue 3aTpyAHEHUS.

Hanpsokenue u ero Buabl. DG (deKTsl COMMKEHUS.

PacTBopuTenu u ux poisib B XUMHYECKUX NPOLIECCAX.

TuIbl MEXXMOJEKYIAPHBIX B3aUMOJIEUCTBUI B PACTBOPAX.

Knaccugukarus pacrBopureneil. BiusiHue pactBoputeneii Ha CKOPOCTh TOMOTE€HHBIX
peaKkui.
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Kputepuu onennBanus

Ouenka
HEY/IOBJIETBOPUTENIBH | YAOBJIETBOPUTEIH XOpOIIO OTJINYHO
0 HO 6 GaiioB 8 b6aoB
2 bayuta 4 Gayna
Crynent He 3Haer | CtyneHTt CryneHnt xopoiio | CTyZeHT B IOJHOM
3HAQUUTENIbHOM YacTH | TOBEPXHOCTHO 3HAeT MaTepuai, | oobeme 3HAET
BOIIPOCOB, JOIMYCKAET | 3Ha€T  BOIPOCHI | TPAMOTHO u o | Marepuai,

CYILIECTBCHHbIE KOJUIOKBUYMA, CyIIECTBY  M3Jaraer | FpaMOTHO U IO
OLIMOKM B OTBETax Ha | IOMYyCKaeT ero, JIOIyCKas | CYIIECTBY H3J1araeT
BOITPOCHL. HETOYHOCTHU B | HEKOTOpbIE €ro, He JOITycKas

OTBETE Ha BOMPOC | HETOYHOCTU B OTBETE | CYIIECTBEHHBIX
Ha BOIPOC. HETOYHOCTEU B

OTBETE Ha BOIPOC.

6. MeToauyeckue MaTepUaJbl, ONpeaesIsiionie MpoueIypbl OLeHNBAHUS 3HAHUIA,
YMEHHUI, HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH

MaxkcumanbHas cymma (100 6amioB), HabupaeMas CTyJ€HTOM 0 JUCIUIUIMHE, BKIOYAeT
JIBE COCTaBJISIOLIHE:
nepeas cocmaensiowds — OICHKAa PEryJSPHOCTH, CBOEBPEMEHHOCTH W KadeCTBA BBITOJHECHUS
CTYJEHTOM Yyu4eOHOW paboThl MO H3YyYEHUIO AMCLUUIUIMHBI B TEUEHHE IepHoJa H3yueHUs
JTUCIUTITMHBI (CeMeCTpa, WM HECKOJIbKUX ceMecTpoB) (cymma — He Oosiee 70 GamnoB). bamsr,
XapaKTepU3YIOIINe YCIeBAEMOCTh CTY/IEHTA MO AUCIHUILTUHE, HAOUPAIOTCS UM B TEYEHHE BCETO
neproja OOyJICHHsI 3a H3YUSHHUE OTACIBHBIX TEM U BBITIOTHEHHE OT/ACILHBIX BUIOB PabOT.
emopas cocmasiaujas — OICHKAa 3HAHUM CTyJEeHTa MO pe3yJbTaTaM MPOMEXYTOYHON
aTtectauuu (He 6osee 23-24 GanoB).
Kputepuem orieHku ypoBHS chOPMHUPOBAHHOCTH KOMIIETEHIIMU B paMKax Y4eOHOMN AUCHIUTIIIMHBI
«Oprannueckast XMMHsI » BO 2 CEMECTPE SIBIIIETCS IK3aMEH.
Llenvto npomesrcymounslx ammecmayuii 0 JUCIUTLITIHE SIBISETCS OIICHKA Ka4eCTBa OCBOCHUS
JUCITUTUIAHBI 00YYIarOTIIHMUCH.

KoHeunblMu  pe3yinpTaTaMM  OCBOEHHS ~ IIPOIPaMMbl  JMCLMILIMHBL  SBIISIOTCA
c(OpMUPOBAHHBIE KOTHUTUBHBIE IECKPUIITOPHI «3HATHY, KYMETbY», «BJIAJETh», PACIUCAHHBIE 110
OTZEIBHBIM KOMIIETeHIHAM. PDOPMUPOBAHKUE ITUX IECKPUIITOPOB IPOUCXOIUT B TEYECHUE BCETO
ceMecTpa 110 ATarnaM B paMKax pa3Iu4yHOro BUa 3aHATHI U CaMOCTOSITEIbHOM paboThI.
Tabauna 7. Pe3yabTaThl 0CBOCHUSI Y4eOHOM IMCHUIIIMHBI, MOAJIeKALINE IPOBEPKe

Nen/mt | Kon Conepxanue B pesynbrate n3ydeHus: AUCIUTITHHBI 00y4JatonIruecs TOJKHBI:
KOMIIET | KOMIETECHINH
eHnuu | (WIN ee 9acTH)
3HaTh YmeTs Bnanets OrneHoYHbIE
cpencTaa
1 2 3 4 5 6 7
1 [IKC-1 | Coco6HOCTB Baxneiinue OcyniecTBiIsATh OCHOBHBIMU TecTsl,
IUTAHUPOBATh W | TEOPETHUECKHE CHUCTEMHBIN METOZ0JIOTHYEC | KOHTPOJIbHBIE
TIPOBOIUTH KOHIICTIINU MOTXO/T K | KUMH BOTIPOCHI,
(u3nveckne W | SMEKTPOHHOTO W | PELICHHIO MOIX0AaMH K | CHTyallMOHHBIC
XUMHYECKHE MIPOCTPAaHCTBEHHO | MPO(ECCHOHANBHEI | HHTEPIPETAlUK | 3a1adH.
SKCHEPUMEHTHI, | TO CTPOCHHUS | X MpoOeM Ha 0a3e | XUMHYECKUX
MPOBOJIUTH OpPraHUYECKUX BOKHEHIINX u ¢dusuko-
00paboTKy HX | COGAMHEHWH M MX | KOHIEMIMH U | XUMHUYECKUX
pe3yabTaTOB | 3aKOHOMEpPHOCTEH | pe3ysbTaToB
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OLICHUBATh PpeaKUnOHHON CTpOEHUS U | Ha 6aze
HOTPEIIHOCTH, CIIOCOOHOCTH. peaKkunOHHON COBPEMEHHBIX
BBIIBUTaTh CIOCOOHOCTH TEOPETUYECKUX
TUTIOTE3bI u OpraHNYeCcKHUX BO33pEHHUI.
yCTaHaBJIHUBATh COETUHEHUIL. ,
TPaHUIIBI ux
IPUMEHEHHS,
MIPUMEHSTD
METOIBI
MaTEeMaTHIECKO
ro aHajum3a ™
MOJICITUPOBAHS
b
TEOPETUYECKOTO
"
SKCIepUMEHTA
BHOTO
HCCIIeIOBaHUs
IIKC-3 | T'otoBHOCTH HNudopmanmonnsr | Onpenensith 1.YcranaBnuBa | TecTsl,
HCIIONIH30BaTh €  BO3MOXXHOCTH | CIIEIH(PHUICCKYIO Th B MOJIEKyJe | JabopaTopHBIC
3HAaHHE CBOWCTB | COBPEMEHHBIX HHPOPMATUBHOCTH | MOTCHIUAIBHBI | PabOTHL,
XAUMUYECKUX ¢$uznKo- xpomarorpadudec | € peaKIHOHHBIC | KOHTPOJIEHBIC
3JIEMCHTOB, XHUMHAYECKUX kux (TCX, I'KX, | meHTpbI C | BONPOCHI,
COEQUHEHUA U | METOJOB BOXX) U | UCIIOJIb30BAHUE | CUTYaLlMOHHBIE
MaTepuajioB Ha | HCCIEIOBaHUA CHEKTPaIbHBIX M 3JICKTPOHHBIX | 3a7auu.
UX OCHOBE JUIA | CHEKTPaJIbHBIX YO-, UK-, SAMP | appexToB
pemenus 3amad | (Y®-, UK-, SIMP | 1H- 3aMecTuTeNei
npogeccuonans | 1H CIIEKTPOCKOIIHNS, 2. IlpuBoguts
HOHU CIIEKTPOCKONHMS), | Macc CIIEKTPO- | ypaBHEHUs
JIeATeIIBHOCTH xpomarorpadude | METpHs) METOJOB B | peakiiuii
ckux (TCX, KX, | npuMeHeHHH WX | KHACJIOTHO-
B3XX);macc IS OCHOBHOTO,
CIEKTPOMETpUYCC | HACHTU(GHUKAIMH U | IIIEKTPOPIIEH
KOTO METOJla M MX | aHajm3a oro n/mm
WCTIONB30BaHUE B | OPTaHHYECKUX HYKJICO(QHIBHO
aHam3e U | COeOMHEH O
uaeHTuUKaIIH B3aNMO/IEHCTBU
OpPTaHMYECKUX st Ha
COCJIUHEHUI COOTBETCTBYIO
X
puMepax
cybcTpaToB U
peareHToB.
3. TlpuBoautsb
pPaBHOBECHBIE
TayTOMEpHbIE
(opMEI JUTS
Ppa3ITUIHBIX
BHJIOB
TayTOMEPHBIX
NpeBpalieHui
[IKC-4 | Cnocoben Knaccnueckne [Iporuo3mposats Hayunsimu 2
MIPOEKTHPOBATh | CTPYKTYpPHBIC PEaKINOHHYIO TIOHTHSIMH U
Y OCYIIECTBIIAITh | MOJEIH CHocOoOHOCTh TEPMHHOJIOTHE
HanpaBJICHHbII OpraHUYECKUX OpraHUYeCcKHUxX i B oOmacTu
CHHTE3 MOJIEKYJ U MOJIEKYJI 110 CTpOEHUS u
HEOPraHUYEeCKUX | XapaKTEepPUCTUKU KJIACCUYECKUM peaKkunOHHON
Y OPraHu4ecKuxX | ux CTPYKTYPHBIM CHOCOOHOCTH
COEAMHEHUH C PpeaKkunOHHOK MOJEISAM OpraHNYeCcKHUX
HOJNE3HBIMU CII0COOHOCTH MOJIEKYTI
CBOMCTBaMH MOJ,
PYKOBOJICTBOM
CTEIHAINCTa
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Goee BEICOKOH
KBaTU(DHUKAITUH

Takum o00pa3oM, BBINOJIHEHUE THUIIOBBIX 3a/aHUll, INpPEJICTaBIEHHBIX B pasjene 5
«OueHoYyHbIE MaTepuajbl I TEKyIero H pyOeKHOTO KOHTPOJIS YCIEBAEMOCTH U

MIPOMEKYTOYHOM aTTECTAIlMW» TO3BOIMT oOecneunTh GopmupoBanue kommereHiui [IK-1 u
[IKC-3, TIKC-4

7. Y4eOHO-MeTOoAMYeCKOE OOecnieYeHHe U CUMILIUHBI
7.1. Ocnosnaa numepamypa

1. PeyroB O.A., Kypn A.JL, Byrun K.II. Opranndeckas Xumus.. Y4eOHHMK AJIsI CTYIEHTOB
XUMUYECKHUX CIEHUATBHOCTEN U acnupaHToB M., B 4 udactiax 1999 - 2336 c.; pexum goctyna
https./alleng.org/d/chem/chem301.htm
2. I'paanbepr .M. Opranudeckas xumus. M., “JIpoda”, 2002
3. MycaeBa 3. b., Mycaes O0.W., I'punesa JI. I'., KazanueBa ®. K. Maubiii npaktukym 1o
opranndeckon xumuu. Y.1,2 Hanpuuk, KBI'Y, 2000
4. Bustopckuii B.JI. Bonpocsl, ynpakHeHus U 3a7aud 0 OpraHMYecKON XMMHUU C OTBETaMU H
pemenusimu. M., Brnagoc, 1999
5. 3agauu o oprannyeckoi xumuu ¢ pemenusamu / A.JL. Kypr u ap.- M.:BMHOM. JIaGopaTtopust
3Hanui, 2011. — 350 c.

7.2 /lonoanumensnas numepamypa

1. Crenanenko B.H. Kypc oprannueckoit xumun. 1,2 4. M., “BIII”, 1981
2. Tletpos A.A. u ap. Opranuueckas xumus. M., “BIIT”, 1981
3. Heinang O.A. Opranndeckas xumus. M., “BIII”, 1990
4. Ans6unkas B.M., Cepkosa B.W. 3anaun u ynpakHeHus 10 Opranuveckoit xumun. M. “BIIT”,
1983

Haruasigaelie u Apyrue nmocoomus.

1. IInakaTel, TAaOIUIEI U CXEMBEL.

2. KunopuabMmsl.

7.3. Ilepuoouueckue uzoanus

1. XKypnan «Opranndeckasi XuMus»
2. Kypnan «¥Ycnexu XuMum»
3. PedepatuBHbIif xKypHaT « XUMHSD»

7.4. UnTepHeT-pecypchbl NePUOANYECKUX U3TAHUI

No Ccblnka Ha HaumeHnoBanue pa3paboTku B HoctynHocTb
/ WH(pOpPMaITMOHHBIH ANIEKTPOHHOU (hopme
i pecypc

2. | http://www.springer.co

m/

KLUWER (B/I 720 HaumeHOBaHMit
HAyYHBIX )KypPHAJIOB U3JaTEIbCTBA 110
€CTECTBEHHbBIM HayKaM)

CBoOOIHBIN 1OoCTYy
00y4Jarmuxcs

lib.livejournal.com/458
78.html

yHuBepcuTeTa (76 IOJTHOTEKCTOBBIX
HayYHbIX YPHAJIOB 10 HIUPOKOMY

3. | http://onlinelibrary.wile | BLECKWELL (300 nHaumeHOBaHU CBOOOIHBIN TOCTYT
y.com/ HayUYHBIX )KYPHAJIOB) o0y4armuxcs
4. |http://www.education.co | Academic Press (173 naumenoBanusi) | CBOOOJHBIN JOCTYII
m/reference/article/acad o0y4aromuxcs
emic-press/
6 http://inostranka- K pecypcam KemOpuaxckoro CBoOoOHBIN 1OCTY

00y4Jarmuxcst
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CHEKTPY AUCIMILINH)

7 | http://service.dvfu.ru/ser

K 6a3e nanasix EBSKOhost

vice

CBOOOIHBIN TOCTYTI
00y4JarIUXCst

Hepeuenb 002060])08 C 3Jlel<mp0HH0-6u6/1uomelmbmu cucmemanu

YyeOHublii
roj

HaumeHoBaHUe T0KyMEHTA ¢ YKa3aHHEM PeKBU3HTOB

Cpoxk neiicTBust
AOKYMEHTa

2021/2022

®OI'BY «Poccuiickas rocyaapcTBeHHass OMOINOTEKA»
(PTB)
Horosop Ne095/04/0104 ot 04.07.18

ot 04.07.18

2021/2022

Sciverse Scopus u3narenbcTBa «nb3eBup. Hayka u
TEXHOJIOTUI
PedeparuBHas u ananutuyeckas 6a3a JaHHBIX
JloroBop Ne 6/1 ot 16.02.18r.

ot 16.02.18r.

2021/2022

HOBb PO®U Ha 0e3B03Me3qHOIT OCHOBE

beccpouno

2021/2022

baza manubix Science Index (PUHLI)
Hanmonanehas unbopMalimoHHO-aHAIUTHYECKAs CUCTEMA
000 «HOb»
Jorosop Ne SIO-741/2018 ot 05.03.2017

ot 05.03.2017

2021/2022

OBbC «KoHCynbTaHT CTYJEHTa»

YueOHukH, yueOHbIe TOocoOus, IO BceM 00JIacTsIM 3HAHHMA
it BO u CIIO, a takke MOHOTpaduu U Hay4IHas
NEePUOANKA
00O «ITonurexpecypce»

(r. Mockaa)

Jlorosop Nel122CJ1/09-2018 ot 17.09.2018r.

or 17.09.2018r.

2021/2022

00O «An IIn Op Menua»
(r. CaparoB)
JIuuen3uoHHbIi noroop Ne3514/18 ot 20.03.2018r.

ot 20.03.2018r.

2021/2022

00O «ITonnpen cnpaBOYHUKH»
Ha 0e3BO3ME3/1HON OCHOBE

beccpouno

2021/2022

MesxnyHapoaHas cuctemMa Oubnuorpaduyeckux CChLUIOK
Crossref
[Mudposas unentudukanus oovexroB (DOI)
HIT «<HOUKOH»
JoroBop NeCRNA-714-18 ot 07.03.2018r.

ot 07.03.2018r.

2021/2022

CrnpaBouHo-UHpOpMaIOHHBIE cucTeMbl «KOHCYIbTaHT
[Tmrocy, «IapanT»

beccpouno

CUCTEMHABIE ITPOI'PAMMHGBIE CPEJICTBA: Microsoft Windows XP

IIpozpammnoe obecneuenue

I[MPUKJIAIHBIE ITPOI'PAMMHBIE CPEJICTBA: Microsoft Office 2007 Pro
CIIELIUAJIM3MPOBAHHOE ITPOI'PAMMHOE OBECITIEUEHHUE: CJ10 Moodle,
SunRAYV BookOffice Pro, SunRAV TestOfficePro, MathConnex

JIUYEH3UOHHOE NPOZPAMMHOE 0DecneyeHue:
-IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)
noanucka (Open Value Subscription) Ne V 2123829;
-AnTHBUpYyCcHOe nporpamMHoe obecriedenne Kaspersky Endpoint Security CranmapTHbiid
Russian Edition Ne munenszunl7E0-180427-050836-287-197;
-AltLinux (Anst OGpa3zoBanue §8) Ne AAA.0252.00;
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-Far Manager - KoHCOJIbHBINM (ailIOBBII MEHEIKEP AJI OINEpPAllMOHHBIX CHCTEM CEMEHCTBa
Microsoft Windows.

C80000HO pacnpocmpansemvle nPOZPAMMbl:
-Academic MarthCAD License - MaremMaTH4ecKOe€ IpOrpaMMHOE OOECIICUYCHHE, KOTOpOe
MO3BOJISICT BBIMIOJIHATh, aHAJTM3UPOBATH BAXKHEUIITNE WHKCHEPHBIC pACYEThl 1 OOMEHHUBATHCS UMU;
-WinZip nns Windows - mporpamm Jjist CKaTUsl U PaciakOBKH (aiiiios;

-Adobe Reader s Windows — nmporpamma anist urenusi PDF ¢aiinos

dnexkmponnbvie yuedHbvle pecypcol:
- TPEHUPOBOYHBIE U KOHTPOJIBHBIE TECTHI 10 KaXKIOMY Pa3zAciy;
- BUpTyanbHas jabopatopus. [Ipu mpoBeneHMM 3aHATUIH JIGKIMOHHOTO THIIA, CEMHUHAPCKHUX
3aHATUN UCIIOJIB3YETCS:

2

7.5. MeToanyeckue yKa3aHus 10 NPOBEAECHHUIO Pa3JIMYHBIX YU4eOHbIX 3aHATHI, KypPCOBbIM
padoTraM M APYrUM BHAaM CAMOCTOSITeJIbHOI PpadoThI

Hcnonb3oBanne HHHOBALMOHHBIX MeETONOB B mpounecce mnpenoaaBaHusi. Ilox
MHHOBAIlMOHHBIMH METOJAMH B BBICIIEM MNPO(ECCHOHAIFHOM OOpa30BaHUU TTOHHUMAIOTCS
METO/1bl, OCHOBAHHbBIE HA HCIIOJIb30BAHUN COBPEMEHHBIX JJOCTH)KEHUH HAyKU U HH(POPMALIMOHHBIX
TEXHOJIOTUH B oOpazoBaHmu. OHM HAIpaBJCHBl Ha TOBBIIICHHE KAadecTBAa MOJATOTOBKH ITyTEM
Pa3sBUTHSL y CTYJIEHTOB TBOPUECKUX CIIOCOOHOCTEH U CaMOCTOSATENILHOCTH (METO bl TPOOIEMHOTO
U IIPOEKTUBHOTO 00yUY€HUs, UCCIIEI0BATEIbCKIE METO/1bI, TPEHUHIOBbIE (DOPMBI U T.11.).

Hcnonb3oBaHuEe COBPEMEHHBIX HMHHOBAIIMOHHBIX TEXHOJIOIMH B ydeOHOM Ipolecce
ITO3BOJISET:

- COYeTaTh BBICOKYIO SKOHOMHUUYECKYIO 3(h(heKTUBHOCTh U THOKOCTh Y4eOHOr 0 Mpoliecca;

- LIMPOKO UCHOJIb30BaTh HHPOPMAIIMOHHBIE PECYPCHI B yUeOHOM ITPOLIECCE;

- CYILIECTBEHHO PACHIMPUTH BO3MOKHOCTH TPAJUIIMOHHBIX (hOpM 00yUeHHUS;

- TO3BOJISIET peain30BaTh HOBbIE IPPEKTUBHBIE POPMBI OOyUEHHS.

PaboTh! 10 BHEAPEHUIO U MCIIOJIb30BAaHUIO COBPEMEHHBIX NHHOBAILIMOHHBIX TEXHOJIOTHI
00y4eHHsl HaMU IPOBOJATCS B HECKOJIbKUX HAIIPABJICHUSX:

- CO3/1aHHE€ COBPEMEHHOIro Yy4eOHO-METOJMYECKOro obecredeHus y4deOHOro Imporecca u
COBEpUIECHCTBOBAHNWE OpPraHMU3alMKM y4eOHOro Ipolecca MyTeM BHEIPEHHE HOBBIX TEXHOJOTUH
0o0yueHHMsl, B TOM YHCIIe AUCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (10T);

- NpOrpaMMHO-TEXHHUYECKOe oOecredeHne ydeOHOro rmpolecca C  HCIHOJIb30BAaHUEM
COBPEMEHHBIX TEXHOJIOTUH 00yUYeHUS

Haunnas ¢ 80x rooB M 10 HACTOSIIErO0 BpEeMEHH, Ha Kadeape OopraHMYecKod XHWMHUU
BeAyTCsl pabOThl M0 BHEJAPEHUIO B Y4EOHBIN NMPOIECC HOBBIX MH(POPMAIMOHHBIX TEXHOJIOTHH.
[Toutn 1o BceM KadenpalbHBIM JUCHMILUIMHAM CO3JaHbl  00ydarolle-KOHTPOIHUPYIOIIKe
IIPOrPaMMBI.

B mnocnennue roapl mpu co3gaHuM 00ydYarolie-KOHTPOJIUPYIOUIMX MpOorpaMM  HaMH
ucnonb3yercs: «KOHCTpYyKTOp TecTOB», CO3[aHHBIA Ha 0a3e aJlalTHBHOM Cpeibl TECTHPOBAHUS
(ACT). ACT (amanTuBHas cpela TECTHPOBAHMsI) B HACTOAIIEE BPEMs HIUPOKO BHEIPSETCS
LlenTpoMm TectupoBanus npu PenepaibHOM areHcTBe oOpazoBaHus PO.

Becp Matepuan TeopeTHyeckol MOANEPKKH (KOHCHEKTHI JIEKIUi) 3aHOCUTCS Ha
MarHUTHBIN AUCK M MPEJCTaBIIsAeT COO0N 00yyaroyto yacTh pa3pabOTaHHONH HAMH ITPOTPaMMBI.
Pa3paboranHbple TecTOBbIE 3aJaHUS BKJIIOYEHbl B KOHTPOJHUPYIOLIYI0 YacTh MPOrPaMMbI
(KonctpykTop TectoB). C moMoIIBI0 MacTepa TECTOBBIX 3aJaHUN, BCTPOEHHOIO B KoHCTpyKTOp
TECTOB, pa3pabOTaHHbIE HAMM TECTOBbIE 3aJaHUs OBbUIM 3aHECEHBl B «HAKOIMTENb TECTOBBIX
3amanuity. «Hakonmurens TECTOBBIX 3alaHUi» MPEACTaBIsET cO00M 0azy MaHHBIX CIeNHUATbHON
CTPYKTYpBI, UCHOJb3yEMOW ANl XpaHeHUs uHpopMmanuu o (HopMe U COAEPKAHUM TECTOBBIX
3aJjaHMii, TapaMeTpax T'eHepaluy TeCTOB U CIOCOOOB OIICHWBAHUS PE3yJIbTATOB TECTUPOBAHMUSL.
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«HAKOMUTEIh TECTOBBIX 3aIaHUI». [ eHepaTop TeCTOB, BCTPOEHHBIN B MAaCTEP TECTOBBIX 3a/IaHUH,
onpeenseT 3HAuYEHUs I[apaMeTpoOB, HAa OCHOBE KOTOPbIX JMHAMMYECKH, B IIpOLECCe
TECTUpPOBaHUs, (OPMHUPYIOTCS TECTbl M3 TECTOBBIX 3ajaHuil, coxepxkamuxca B HT3.
Pa3paboranHble HaMU TECTOBBIE 3aJaHMSI 110 AUCLUILIMHE MO3BOJISIOT JOCTaTOYHO OOBEKTHBHO
OLICHUTb 3HAHUS CTYJICHTA.

B cootBerctBuu ¢ TpeboBanusmu @I'OC BI1O no HanpaBiieHUIO IOATOTOBKH pealn3alius
KOMIIETEHTHOCTHOT'O MOAX0/1a MPeyCMaTpUBAET MIMPOKOE HCII0JIb30BaHKE B yUeOHOM Mpolecce
AKTUBHBIX U MHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATUN (KOMIIBIOTEPHBIX CUMYJISAIHMA, pa3oop
KOHKPETHBIX CUTyallui U T.I.) B COYETAaHUM C BHEAYJUTOPHOM paboTo ¢ 1enbo GOpMUpPOBaHUS
U pa3BUTHS TpeOyeMbIX KOMIIETEHIIMNA 00yYaroInuXcs.

[To Bcex OCHOBHBIM TeMaM, BKIIOYEHHBIM B pabodyl0 MIpPOrpaMMy, Ha MarHUTHOM
HOCHUTENIC UMEIOTCS KOHCHEKTHI JIEKIHH, KOTOPBIE SBISAIOTCA OOYyYalOUIMMH KOMITBIOTEPHBIMH
daitnamu. /11 KOHTPOJIS IO BCEM TPEM KOHTPOJBHBIM TOYKAM COCTaBJICHbI TECTOBBIE 3aJlaHUS B
konuuectBe 359 tectoB. MIMeroTcs akThl clauyd — MPUEMKU aTTECTAllMOHHBIX M€1aroru4ecKux
M3MEPUTENIBHBIX MaTEPUATIOB U KOMIIBIOTEPHOTO TECTUPOBAHUSA 10 AucuUIIMHE «CTpoeHue u
peaKLOHHAsI CIIOCOOHOCTh OPraHUYECKUX COSIMHEHUI.

['maBHBIM 3BEHOM JMJIAKTUYECKOTO LMKJIA O0y4YeHMs JUCLHUIUIMHE SBisieTcs Jiekuus. Eé
1ens — (opMUpOBaHHUE y CTYIEHTOB OPUEHTHPOBOYHOW OCHOBBI ISl TOCIIEAYIONIETO YCBOCHUS
Marepuaja METOJOM CaMOCTOSTENbHOM paboTel. CoxepikaHue JEKUUU JOJDKHO OTBEYaThb
CIIEYIOIIUM JUAAKTUYECKUM TPEOOBaHUSAM:

- M3JIOKEHHME MaTepuasa OT IPOCTOrO K CJI0KHOMY, OT U3BECTHOIO K HEU3BECTHOMY;

- JIOTUYHOCTh, YETKOCTh U SICHOCTH B U3JI0)KEHUU MaTepuaa;

- BO3MOYKHOCTb MPOOJIEMHOTO W3JIOXKEHMS, AWCKYCCHUHM, JUalora C LEeNbl0 aKTHBH3AaLUU
JIESITEIbBHOCTH CTY/IEHTOB;

- OIIOpa CMBICIIOBOM YaCTH JIEKIMH Ha MMOJIMHHBIE (PaKThl, COOBITHS, SIBIECHUS, CTATUCTUYECKUE
JTAaHHBIE;

- TeCHas CBf3b TEOPETHYECKMX TIOJOXKEHWH U BBIBOJOB C MpakTHUKOW U Oynaymiei
npoheccCuOHANBbHOM e TeNIbHOCTHIO CTYCHTOB.

N3ydeHne Kypca OpraHu4ecKkol XMMHH IIOCTPOEHO Ha NMPUHIUIAX YTOUHEHUS U 3aMEHBI
yCTapeBUINX MOHATHI U TEOPHil, pa3yMHOM (opManu3aluy 1 yIjaoTHEHUs yueOHO! nHpopmanuu,
4TO, €CTECTBEHHO, JOJDKHO CHOCOOCTBOBAThH JIy4IIEMY YCBOCHHMIO COBPEMEHHOH TPaKTOBKU
y4eOHOro Marepuana.

Ha mnepBbIX JEKIMAX IO OPraHUYECKOM XUMHHM HEOOXOIUMO pAaCCMOTPETh  TeMy
"Homenxnarypa WIOITAK", nocTaTo4HO MOJHO M3Yy4YWTh OCHOBHBIE IIpaBWJIa Ha3BaHUU
Pa3IMYHBIX KJIACCOB OPTraHMYECKMX COEAMHEHHH, C y4eTOM OCOOEHHOCTeH HX XMMHUYECKOIro
cTpoeHus. JlanpHeilllee W3ydeHHE OpraHMYecKoW XUMHUHM 3HAYUTENbHO o0jerdaercs, T.K.
CTYJEHTBl JIETKO BOCIIPUHUMAIOT MCIIOJIB3YEMbI XMUMHMUYECKHH S3bIK, a TAKK€ pa3IudHbIe
BapHaHTHI 3aMMCH OPraHUYECKUX COEMHEHUHN C MCTIOIb30BaHUEM O0IIel (GOpMYJIIbl OTAEIBHOTO
KJlacca U KOHKPETHOH (hopMyJibl MHIMBHUAyalbHOTO coenuHeHus. CTyaeHT 0e3 3aTpylHEeHHs
MOKET OXapaKTepH30BaTh MPEACTABIECHHBIH (parMeHT J000ro MPEeICTaBUTENS H3Yy4aeMOro
KJIacca COSAUHEHUH.

OOBIYHO B yueOHUKAX XUMHUYECKHE CBOMCTBA M CIIOCOOBI TMOTYyUEHHUS PA3INYHBIX KJIACCOB
OpPraHMYECKHUX COEJUHEHUH pacCMaTpUBAIOTCS HAa KOHKPETHBIX MPUMEPAX C UCIOJIb30BAHUEM
OJIHOTO WJIM JBYX MPOCTEHIINX MpeACTaBUTENEH JaHHOTO Kilacca COeAMHEHUH. MBI mpenaraeM
paccMaTpuBaTh TH BONPOCHI C UCIOJIB30BAHUEM OOIIMX CTPYKTYPHBIX (OPMYI, B KOTOPBIX
BbI/IEJICHbl (DYHKIIMOHAIbHBIE TPYNIBl U Ha KOHKPETHBIX MpUMeEpax. ITO JaeT BO3MOKHOCTb
ydaliemMycs IOHSATb pa3HbIE BapHAHTHl 3allUCH XUMHUYECKUX YPABHEHWM, IOHATH, KaKoOu
(dparmMeHT, Kakas (pyHKIMOHAJIbHAs I'PYIINa y4acTBYeT B JAHHOM XUMHUYECKOM MpeBpatieHnu. Bee
3TO JIaeT BO3MOXKHOCTh 0€3 3aTpyJHEHHs OXapaKTepPU30BaTh XUMHUYECKHE CBOWCTBA JHOOOT0
IIPEJICTaBUTEINS U3Yy4aeMOro Klacca COeAMHEHNN.

OpnHoil 3 npeanaraemMeix ¢popM GopManu3anuu U YIUIOTHEHUSI Y4eOHOTO MaTepuana 1o
OpPraHMYeCKON XHMMHU SBIAETCS CO3AAaHUE pa3HOOOpa3HbIX Tabmul U cxeMm. Marepuan,
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OTOOPaHHBIN TSI TEOPETUUECKON TOIIEPIKKH, PEACTABICH B BUJIe 0000IIAIOIINX TaOIUIT U CXEM
Ha PyCCKOM U aHTJIMICKOM S3bIKaX. B HUX B KpaTKOM, HAarJIITHOM, YJJOOHOM JJIsi BOCTIPUSITHS BH]IE
MIPEJICTABJICHBI CIIOCOOBI MOIYYEHUS U XUMUYECKUE CBONCTBA PA3IMYHbBIX KJIACCOB OPraHMYeCKHUX
COEJIMHEHUH, a TAK)KE T€HETUUECKasl CBSI3b MEX/y KlacCaMU OPraHMYECKUX COCAUHEHUMN.

B Ttabmuuax u cxemax, pa3paOOTaHHBIX HaMH, HMCIOJIb30BAaHbl KAue€CTBEHHO HOBBIC
HOJIXO/Abl K HM3YyYEHHIO CIOCOOOB MOJYYCHHS M XHMHYECKHUX CBOMCTB Pa3IMUYHBIX KIACCOB
opraHuueckux coeauHeHud. CrocoObl MOMy4YeHHs] OMPEIENIEHHOr0 Kilacca COEeIUHEHUH,
OJIHOBPEMEHHO SIBIISIIOTCS PpEaKLUUsAMHU, XapaKTEPU3YIOLMMH XHUMHUYECKHE CBOWCTBA JPYIHX
KJIACCOB COEMHEHHI, OATOMY CIIOCOOBI MOJIYyYEHUS JaHbI B TOM XPOHOJOTHYECKOM IMOPSIIKE, B
KOTOPOM OHM BCTPEYAIOTCS IPU M3YHYEHHUU KJIACCOB OpPraHWYeCcKuX coenunHeHui. ConepikaHue
yueOHOro Mmarepuana B TaOIUIE U CXeMe, C OJIHOM CTOpOHBI, Kak Obl BO3BpallaeT Hac K
IPEIUIECTBYIOLEMY MaTepually, C JAPYroll CTOPOHBI, UJIET C HEKOTOpbIM omnepexeHueM. [Ipu
TaKOM MOJXO0JIe K M3yUeHHUI0 y4eOHOro maTepuana o0beM MOCIeIHEro Kak Obl COKpallaercs
BJIBO€, YTO 3HAYUTEJIBbHO 00JIErYaeT ero yCBOCHHUE.

OcHOBHBIMU 0a30BBIMH OHATUSMH, TO3BOJISIFOIIIMMH JIETKO OPUEHTHPOBATHCS B TAOIHIIAX
U CXEMax, SBJISIOTCS:

- KJIacChl OPraHU4EeCKUX COCIMHEHUH,

- OpyrTO-, O0IIME, PAllMOHAJIBHBIE U CTPYKTYPHBIE POPMYJIBL,
- 3aKOH OCTaTKOB (paJHMKaJOB),

- TOMOJIOTMYECKHUH DS,

- (QyHKUHMOHANbHBIE (XapaKTEPUCTUUECKHE) TPYIIIIHI,

- CTPYKTYpPHBIH DJIEMEHT.

Emie ogHOi 0COOEHHOCTBHIO COCTABIEHHBIX HAMU TaOJIHI] SBJISIETCS TO, YTO MPU U3YUECHUU
XUMHUYECKMX CBOMCTB PEAKIUH KIaCCU(PUIMPYIOTCS COIVIACHO PEAaKLMOHHBIM ILIEHTpaMm, IO
KOTOPBIM OHH IPOTEKAIOT.

[Tpu coctaBiieHnn TabIUI U CXEM MBI CTPEMUIIUCH K TOMY, YTOOBI TabJIMIIa OTpaXkajia BCe
OCHOBHBIE TPEIYCMOTPEHHBIE IMPOrpaMMON CHOCOOBI TMOJY4YEHUS M XMMUYECKHE CBOMCTBa
JTAHHOTO KJIacca COETUHEHMH, a TaKXKe JOMOJHUTEIbHBIN MaTepHrall 1S yIiyOJeHHOrO U3y4eHus
TeMbl. (CXeMa TI€HETHMYECKOM CBSI3M JaHHOIO KJacca COEIMHEHUH C JPYIMMH KJaccaMu
OpraHMYECKHUX COEAMHEHUU COCTaBleHa TakUM 00pa3oM, YTOOBI, MCHOJIb3Yys €€, ydaliuecs He
TOJIBKO BBITIOJIHSATM 3aJaHus W3 y4eOHHWKA, HO U CaMHU COCTaBIISUIM Pa3sHOOOpa3HbIE IEMOYKU
XUMHUYECKHX MTPEBPALLEHUH 1711 caMOKOHTpoJIsl. [I[puMeHeHne Tabnuil ¥ cxeM, a TakkKe NOSICHEHU!
¥ KOHTPOJBHBIX 33/IaHUN K HUM, TIO3BOJISICT MPUBUTH YUAIIUMCS HABBIKM HATUCAHUS XUMHUYECKHUX
peakuuii Kak B oOLIeM BHJIE, TaK U C Y4aCTHUEM KOHKPETHBIX OpPraHMYECKHX MpeJCTaBUTENEH, a
TaK)K€ TIOMOTAIOT U y4aT OCYIIECTBIIATh TEOPETUUECKUE CUHTESBI.

TakuMm oOpa3om, 3Hast XUMUYECKHE PEaKIIUU TOJIBKO JIJISl OJJHOTO MPEACTABUTENS TAHHOTO
KJIacca, MOKHO C OOJIBIION CTENEHbIO BEPOSTHOCTH MPEACKA3aTh TUIIBI IPEBPALLICHUHN IS APYTHX
IIPEACTABUTENEN 3TOTO KJlacca.

Oco00 oTMETHM, YTO JaHHBIE MaTepHalbl MPEACTABISAIOT COOOM OTKPBITHIE CHUCTEMBI,
KOTOpBIE MOTYT JOTOJHSTHCS C YYETOM MU3MEHEHHsI 00beMa U COJEp)KaHUs MaTepHala, a TakkKe
C TBOPYECKMM 3aMBICIIOM IIpenoaaBareis. B 3aBUCMMOCTH OT IOCTaBJIEHHOM L€ U ypOBHS
MOJTOTOBKU YYalllUXCs MPENoJaBaTesib MOXKET J1aTh Y4eOHbIM MaTepuana B pacIIMPEeHHOM HIIU
c)kaToM o0BeMe.

CrnenyeT OTMETHUTD, UTO JaHHBIA MaTepHall B JOCTaTOUYHOH cTeneHu (opMaan3oBaH; 3TO
JTaeT BO3MOKHOCTh MCIOJIB30BATh €r0 MpPU CO3/1aHUU 00YyYarolle-KOHTPOIUPYIOLUIUX MPOrpamMm
s ITOBM, a taxke npoBOAUTH TECTOBBIM KOHTPOJIb U CAMOKOHTPOJIb 3HAHUM.

Bech nexunoHHbIN MaTepuan TEOPETUUECKON MOAACPKKHU 3aHECEH Ha MarHUTHBIN JAUCK U
MpEACTAaBISIET cO00M 00ydYaronryr0 4acTh pa3pabOTaHHOW HaMHU MporpaMmbl. PaspaboTaHHBIC
TECTOBBIE 33JIaHUsI BKIIIOUEHBI B KOHTPOJUPYIONIYI0 4acTh nporpammbl (KoHCTpykTOp TECTOB),
co3JaHHYI0 Ha 0a3e aganTuBHOM cpenbl TectupoBanus (ACT).

ACT B Hacrosuiee BpeMs IWUPOKO BHenapsiercss LleHTpom TecTHpoBaHUS IpU
®denepanbHOM areHTCTBE 0OpazoBanus PO npu co31aHuy TECTOBBIX 3aT1aHHM.

31



[Ipexxne, 4em CTyIEHT MpOCTyIIaeT JEeKLIHI0, OH JODKeH HpopadoTaTb OCHOBHOM
TEOPETUYECKHI MaTepuall o TeMe, KOTOPBIN NPE/CTaBICH B YUeOHHKAaX U pacreyaTKax JeKIHid,
3aHECEHHBIX HA MArHUTHBIA HOCUTENb.

Urenne JieKUMA 1O JaHHOM  JAUCUMIUIMHE MPOBOJMTCA €  HCIOJb30BAHUEM
MyJbTUMEAUNHBIX  npe3eHTauuid. IIpe3eHTannss  Mo3BOJA€T  NPEMOJNABATENI0  YETKO
CTPYKTYpHUPOBATh MaTepHal JICKIIUU, IKOHOMHUTH BPEMSl, 3aTPAaYMBAEMOE Ha PUCOBAHUE HA JIOCKE
cxeM, Hamucanue (GopMya U OPYTHX CIOXKHBIX OOBEKTOB, YTO J1a€T BO3MOXKHOCTb YBEIMYUTH
o0beM wu3naraemoro wmartepuaina. Kpome Toro, mpeseHTanusi IO3BOJIIET OYEHb XOPOIIO
WJUTIOCTPUPOBATH JIEKIHIO HE TOJIBKO CXeMaMH M PUCYHKAMH KOTOPbIE €CTh B y4eOHOM MocoOuH,
HO W TOJIHOIBETHBIMU (oTOrpadusMu, PUCYHKAMH, TIOPTPETAMHU YYCHBIX U T.A. DJICKTPOHHAS
Mpe3eHTalMs MO3BOJISIET 0TOOPa3uTh (hU3MUECKUEe U XUMUYECKUE IMPOILIECChl B TUHAMHUKE, UTO
MO3BOJISIET YIYUYIIUTh BOCIHpUsTHE Marepuana. CTyaeHTaM MpPeJOCTaBISIETCS BO3MOXKHOCTh
KOIHUPOBAHUS MPE3EHTALMM /111 CAMOIIOATOTOBKHU U MOJAITOTOBKH K SK3aMEHY.

IIpu npoBeneHun 1a60OPATOPHOIO MPAKTHKYMa HEOOXOAMMO CO3[aTh YCIOBHS IS
MaKCHMaJIbHO CAMOCTOSITEILHOTO BHIIOTHEHUS Ta00paTopHbIX padoT. [loaToMy mipu npoBeneHun
71a60PaTOPHOTO 3aHATHUS IIPETOIABATEII0 PEKOMEH Iy EeTCSI:

[TpoBectu skcrmpecc-onpoc (YCTHO WIM B TECTOBOHM (hopMe) MO TEOPETHUECKOMY MaTepuaiy,
HEO0OXOAMMOMY JIsl BBITIOTHEHUS PA0OTHI (C OLEHKOM).

[TpoBepuTh IUIaHBI BBHIMOJIHEHUS 1a00paTOPHBIX PadOT, MOATOTOBICHHBIE CTYJECHTOM J0oMa (C
OIICHKOM).

OrueHuTh paboTy CTyAEHTA B JIAOOPATOPUU U MOIYYECHHbIE UM JaHHbIE (OLIEHKA).

[IpoBepUTH U BHICTABUTH OLIEHKY 32 OTYET.

Jlrobas nabGopaTopHas paboTa OOJKHA BKJIIOYATh TIIYOOKYHO CaMOCTOSTEIbHYIO MPOpabOTKY
TEOPETHUUECKOr0 MaTepuaia, M3yuyeHHue METOJIMK MPOBEACHUS M TJIAHUPOBAHHE JKCIICPUMEHTA,
OCBOEHHUE U3MEPUTENBHBIX CPECTB, 00pabOTKY U HHTEPIPETAIUIO SKCTIEPUMEHTAIBHBIX TaHHBIX.
[Ipu 5TOM yacTh pabOT MOXKET HE HOCUTHh OOSI3aTEIBHBIN XapaKTep, a BHIMIOJHIATHCS B paMKax
CaMOCTOSITENIbHON paboThl MO Kypcy. B psag pabor 1menecooOpa3sHO BKIIOYUTH pa3felibl ¢
JIOTIOJTHUTEILHBIMHU DJIEMEHTAMH HAyYHBIX HCCIIEIOBAHUN, KOTOPBIE MOTPEOYIOT YIrIIyOJIeHHON
CaMOCTOSITENILHOM MPOPadOTKH TEOPETUIECKOT'0 MaTepuraa.

[Ipu wu3yuenun kypca «CTpoeHHE U pEaKIMOHHAs CIOCOOHOCTh OPraHUYECKUX
COCIMHEHUI» CTYJIEHT HE MOXET OrpPaHUYUTBhCS TOJBKO PACCMOTPEHHEM TEOPETUUYECKUX
BOITPOCOB, a JIOJDKEH CTPEMUTHCSI aKTUBHO IPUMEHSITH PAIlHOHANIbHBIE MIPUEMBI TIOMCKA, 0TO0pa 1
MCIIONIb30BaHUsl MH(POPMAIIMH MIPH BHIOOPE ONMTUMATBHBIX IMyTEH pelIeHus MPaKTUUECKUX 3a/1a4
MpU BBHIOOpE W pacyeTe amnmaparypbl IJis TMPOBEAEHUS XUMHUYECKUX mporeccoB. [loaTomy
OCHOBHBIM YCJIOBHEM I'TyOOKOTO U3YUE€HHUS Kypca, pa3BUTHS HAYYHOTO MBIIIUICHHUS U 3aKPETIICHUS
y CTYJIEHTOB SIBJISICTCS PEIICHHE 3a1a49 Ha PAKTUICCKUX 3aHATUSIX. [[pu perernu 3a1aq CTyIeHT
JIOJDKEH TMPOJIEMOHCTPUPOBATh, KaK MOXKHO MPUNUTH K MPAaBWIBHOMY BBIBOAY, HCIOJIb3YsI
TEOPETHUECKUE KOHIEIINU U (DAKTHI, U3JI0KEHHBIC B TEOPETHIECKOM Kypce. Dopma nmpoBeeHus
3aHATUN — MPAKTUYECKUE 3aHATHS C pELICHUEM 3a]1a4.

IIpu npoBeneHnu NpaKkTHYECKUX 3aHATHI cienyeT He MeHee | yaca u3 aByx (50% BpemeHn)
OTBOJUTH Ha CAMOCTOSITENIbHOE pelieHne 3aaad. [IpakTudeckue 3aHITUS 11e1ecCO00pa3HO CTPOUTH
CJIEIYIOIINUM 00pa3oM:

BBonmnas mpemnomaBarenst (UeTU 3aHSATHS, OCHOBHBIE BOIMPOCHI, KOTOPHIE JIOJDKHBI OBITH
PacCMOTPEHBI).

berublii ompoc.

Pemienue 1-2 TUMOBBIX 3a7a4 Y JOCKH.

CamocTosiTenbHOE pelleHre 3a/1a4.

Paz60op TUoBHIX OMMOOK MpH pelIeHnH (B KOHIIE TEKYIIETO 3aHATHS JIM B HaYaJIe CICIYIOIIETO).
Jns mpoBeneHUsT 3aHATUH HEOOXOAMMO HWMETh OONbIION OaHK 3aJaHUN W 3amad s
CaMOCTOSITENIbHOTO PEIICHHUSI, TPUYEM ITH 33JaHUS MOTYT OBITh AUPPEPEeHIHPOBAHBI 0 CTETIEHU
CJII0KHOCTH.
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[Tocne 03HaKOMIIEHHS ¢ TEMOW JIEKLIUH, CTYICHT PElIaeT NPUMEPHI U 33]1a4M, 3aKpersis
CBOM 3HaHMs IO TeMe. [[sl ycrnemHoro 3akperjieHusl Marepuaia CTYAEHT JOJDKEH HayYUThCs
MI0JI30BaThCS COOPHUKOM MPUMEPOB U 3a1ad [3].

B 3aBucumocTu ot paszena IUCUUIIINHBL U IOATOTOBIEHHOCTU CTYJEHTOB MOKHO
MCII0JIb30BAaTh J1BA Iy TH:

- JlaBaThb ONIPEJEJIICHHOE KOJMYECTBO 3aJay JUIsl CaMOCTOSITENIbHOIO PEIIEHUs, PaBHBIX IIO
TPYIHOCTH, a OLIEHKY CTaBUTh 33 KOJIMYECTBO PELICHHBIX 32 ONPENEICHHOE BPEMs 3a/1a4.

- BbLAABaTh 33JjaHMsI C 33J]Ja4aMU Pa3HOM TPYJHOCTH U OLIEHKY CTaBUTh 32 TPYJHOCTb PELIEHHON
3a/1a4ul.

Ilo pesynpTaTamM CaMOCTOSITENIBHOTO PELICHHUS 33/ay CJIEAYET BBICTABIATH MO KaXIOMY
3aHATHUIO OLIEHKY. OLIeHKa NpeIBAPUTEIbHON MOATOTOBKH CTYAEHTA K MPAKTUYECKOMY 3aHSITHIO
MOXET OBITh CAETaHa MyTeM AKCIPECC-TECTUPOBAaHUS (TECTOBBIE 3a/laHUs 3aKPBHITON (HOPMBI) B
TeyeHue 5, MakcumMyM - 10 munyT. Takum oOpa3om, Ipu HHTEHCUBHON paboTe MOKHO HA KaXXI0M
3aHITHU KaKJOMY CTYAEHTY IIOCTaBUTh 110 KpaliHE Mepe JIBE OLICHKHU.

[To maTtepuanam paszaena 1enecooOpa3HO BbIIaBaTh CTYACHTY JIOMalllHEe 3a/laHue U Ha
NOCJIEAHEM IPAKTUYECKOM 3aHSATUU 110 pasliely MOJABECTH WUTOTU €ro HU3ydyeHHus (Hampumep,
MPOBECTH  KOHTPOJbHYIO paboTy), 0OCYyAUTb OLIEHKH KaXIOro CTYICHTa, BBIIATh
JIOTIOJIHUTENIbHBIE 3aJJaHUSl TEM CTYAEHTaM, KOTOpbIE XOTSAT HOBBICUTH OLIEHKY 3a TEKYILYIO
paborty.

IIpn opraHu3anuu BHEAyAUTOPHONH C€aAMOCTOSITEIbHONW PadOTBI HCIOJIB3YIOTCA
crenyromme ee GopMbI:

- BBITIOJTHEHUE JIOMAIITHUX 33JaHUI Pa3HOOOPA3HOT0 XapakTepa. JTo - pelIeHHue 3a1a4; moadop u
W3YYEHHE JINTEPATYPHBIX UCTOYHHUKOB; MOA00p WIUTFOCTPATUBHOTO U OMHUCATENILHOTO MaTepHralia
10 OT/IETIbHBIM pa3zesiaM Kypca B ceTd MHTepHeT.

- BBIIOJHEHUE WHAUBUIAYAJIbHBIX 33JaHUM, HANpPABJICHHBIX Ha pa3BUTUE Yy CTYIEHTOB
CaMOCTOSITENIbBHOCTH M MHULIMATUBBI. MHAMBHlyabHOE 3a7jaHie MOXET MOJIy4yaTh KaK Ka)IbIid
CTYJIEHT, TaK U 4acTb CTYJEHTOB IPYIIIIBI

Ha camocTosiTenbHy0 paboTy CTyIGHTOB IO yueOHOMY IIJIaHy OTBOAUTCS 9 yac, U3 HUX 5
4acoB OTBOJMUTCS Ha TMOATOTOBKY K 3adery. CamocrosiTenbHass paboTa CTyIEHTa HOCHT
CHUCTEMAaTUYECKUM XapakTep

CamocrodrenbHas paboTa CTyAE€HTOB, IPEIYCMOTPEHHAs! yYEOHBIM IUIAHOM B 00beMe =
50% 00111€T0 KOJTUYECTBA YaCOB, COOTBETCTBYET O0JIee TITyOOKOMY YCBOCHHIO M3y4aeMOro Kypca,
(dopMHpyeT HaBBIKM HCCIEI0OBATEIbCKOW pPAaOOTBI W OPHEHTUPYET CTYIEHTOB Ha yMEHHE
NPUMEHSTh TEOPETUUECKHE 3HAHUSI Ha TPAKTHKE.

3amaHust 17151 CAaMOCTOSITENIbHON pabOThl COCTABIEHBI MO pa3jiesiaM U TeMaM, [0 KOTOPBIM
TpeOyeTcsi  JOMOJHUTENbHO  MpopadoTaTh W MPOAaHAIM3UPOBATh  paccMaTpUBaeMbIN
npernojiaBaTesaeM MaTepuall B 00beMe 3arIlaHMPOBAHHBIX YacOB.

YacTte mpuMepoB U 3ajad pacCMaTpUBAETCSl Ha CEMHMHAPCKUX 3aHSTHUSIX, OCTaJIbHBIE
CTYACHTHl JOJDKHBI pEIIUTh CAaMOCTOATENbHO. Pe3ynbTaThl CcaMOCTOATENbHOM  PabOTHI
KOHTPOJIMPYIOTCSl TPENoJaBaTeieM W YYUTHIBAIOTCS TMPHU aTrTecTaluu cryaeHTta. llpu stom
IIPOBOASTCS: TECTUPOBAHUE, IKCIIPECC-OIIPOC HA CEMUHAPCKUX 3aHATHSIX, IPOBEPKA MHCbMEHHBIX
pabor.

IIpu moAroToBKe K KOJVIOKBHYMY CJIeyeT:
npopaboTaTh KOHCIEKTHI JEKIHA M0 BOMPOCaM KOJUIOKBUYMA;

IIPOYUTATH OCHOBHYIO U JIOIIOJHUTEIBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO 10 U3Y4a€MbIM
BOIpOCaM;

OTBETUTH Ha BOMPOCHI KOJIJIOKBUYMA;

IIPY 3aTPyAHEHUSAX IPOKOHCYJIBTUPOBATHCS C IIPETIOAABATEIIEM.

Meroanuyeckue peKOMEHIALMH 110 MOATOTOBKE K TECTUPOBAHUIO. TECThI — 3TO BOIPOCHI WU
3a1aHKs, PEelyCMaTPUBAIOLIME KOHKPETHBIN, KPATKHUM, YETKUM OTBET HA UMEIOILMECS 3TAIOHBI
oTBeTOB. [Ipu camocTosATENbHOM MOArOTOBKE K TECTUPOBAHUIO CTYACHTY HEOOXOAUMO:
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a) TOTOBSICh K TECTHPOBAHUIO, MpopaboTaTh WHGOPMAIIMOHHBIA MaTepHall TO JAUCIUILUIMHE.
ITpOKOHCYIBTUPOBATHCS C MPENOAABATENEM 110 BOIIPOCY BbIOOpa yueOHOM JIUTEpaTyphl;

0) 4eTKO BBIICHUTE BCE YCIIOBUSI TECTHpPOBAHHUS 3apaHee. 3HaTh, CKOJbKO TecToB Bam Oyner
IPEJIOKEHO, CKOJBKO BPEMEHU OTBOAMTCS Ha TECTUPOBAHUE, KAaKOBa CHUCTEMA OLEHKU
pe3yabTaTOB U T.[I.

B) MpHUCTyNasi K paboTe ¢ TeCTaMU, BHUMATEIBHO U JI0 KOHI[A IIPOYTHTE BOMIPOC U NpeiaracMbie
BapHaHTHI OTBETOB. BriOepuTe mpaBuiibHbIe (MX MOXKET OBbITh HECKOJIbKO). Ha oTienbsHOM JIHCTKe
OTBETOB BBHIMHIIUTE IU(PY BOIpoca U OYKBbI, COOTBETCTBYIOIIUE MPABHILHBIM OTBETaM;

T') B IIpOIlecce PEIICHUS JKeNaTeIbHO MPUMEHATh HECKOJIBKO MOJIX0I0B B PEIICHUH 3aJaHusl. ITO
MO3BOJISIET MAaKCHUMaJbHO THUOKO ONEpHpOBATh METOAAMHU PpEIICHUS, HaXOAs KaXAblid pa3
ONTUMAaJIbHBIA BapUAHT.

n) eciu Bel BcTpernnu upe3BblyaiiHO TPy HBINM A1 Bac Bompoc, HE TpaTbTe MHOIO BPEMEHU Ha
Hero. [lepexoaure k apyrum tectaM. BepHuTech K TpyAHOMY BOIIPOCY B KOHLIE.

€) 00s3aTeNIbHO OCTaBbTE BpeMs MJIsi TPOBEPKH OTBETOB, YTOOBI M30€KaTh MEXaHHYECKHX
OIINOOK.

8. MaTepuaibHO-TeXHUYECKOE o0ecnevyeHne TUCHUIIIHHBI

MunumanibHo HeoOxoaumbiii  juisi  peanuzanuu  OIIOII nmepedenp MarepuaIbHO-
TEXHUUYECKOTO OOecleyeHusl BKIIIOYaeT B ceOsi: JIEKIMOHHBIE ayauTopuu (00O0pyIoBaHHBIE
BU/JICONIPOEKIIMOHHBIM 000PYI0BaHUEM JUIsl PE3EHTAUi, CPEACTBAMU 3BYKOBOCIIPOU3BEICHUS,
9KpaHOM M MMEIOIIHE BBIXOJ B ceTh VHTEpHeT), MOMelleHus Ui MPOBEACHUS T1aO0pPaTOPHbIX,
CEMHMHAPCKHUX U MPAKTUYECKUX 3aHATUH (000pyIOBaHHBIE yueOHOW MeOEebl0), KOMIBIOTEPHBIC
KJIACChI U JIp.

[To muctmmmae “CTpoeHUe W PeaKIMOHHASI CIIOCOOHOCTh OPTraHUYECKHX COCTUHEHHID)
UMEIOTCS TPEe3EeHTAllMKd 10 OTAEIbHBIM TeMaM Kypca, Mo3BoJisiolire Haubosee 3(pQPEeKTUBHO
OCBOUTH IIPEJICTaBICHHBIN Y4eOHbII MaTepHall.

3aHATHS JIEKIIMOHHOTO THUIIA M CEMHUHAPCKUE 3aHATHS poBoAsTcs B aynuropuun 203, 210
nmabopaTopHbie paOOThI BHITIOIHSIOTCS B Jlabopatopuu 217.

OcHoBHOE 00OpyZOBaHUE, OOECIIECUHBAIOIIEE
MPOBEJICHUE JIEKIIMOHHBIX, MPAKTHUYECKUX U OCHOBHO€E Ha3HAYEHUE

No ayn. .
YA 1ab0paTOPHBIX 3aHATUN
203 Hanuuue MynapTUMeIUHHOTO 000Dy 10BAHUS Obyuaroee: npu MIPOBEICHUN
JIEKIIMOHHBIX U MTPAKTHYECKUX 3aHATUIN
217 JlaGopatopust 217 oGopynoBana BwITsDKHOU | OOyuaroiee: npu MPOBEACHUU
BEHTHUJISIIIHCH, cHabOkeHa BBITSDKHBIMH | JTAOOPATOPHBIX 3aHATUI
mkapamu. B nabopatopud  UMEIOTCS

npuoOpeTeHHble XUMHUYECKUM  (DaKyJIbTeTOM
XUMHUYECKHE PEaKTUBBI, LITATUBBI, MPOOUPKH,
KOJIOOHArpeBaTesu

Ocob0enHocTHu peaim3anui AUCHUIIVIMHBI AJII UHBAJIMAOB H JHI ¢ OrpaHMYCHHBIMHM
BO3MOKHOCTSIMM 310POBbS

,HJ'IH CTYACHTOB C OIrpaHHYCHHBIMH BO3MOXHOCTSAMH 3A0POBbS CO3JIaHbI CIICIIUAJIBHBIC
YCJIOBUS AJId TOJTY4YCHUA 06pa3OBaHI/ISI. B nemsax JAOCTYITHOCTHU MTOJIYUCHUSA BBICHICTO o6pa3013aH1/151
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o oOpa3oBaTelbHbIM IIpOrpaMMaM MHBAJTUAAMH U JTUIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0POBbSI YHUBEPCUTETOM 00ECIICUMBALCTCS:

1. AnprepHatuBHas Bepcus ouinaibHoro caira B cetu « IHTepHe™ 11 c1ab0BUISMIINX;

2. JIns MHBANUIOB C HAPYIICHUSIMU 3peHUs (CTa00BUSIINE, CICIBIC)

- MPUCYTCTBHE AaCCUCTEHTa, OKa3bIBAIOLIEro oOydaromeMycsi HEOOXOAMMYIO MOMOIIb,
nyOIMpoBaHUE BCIyX CIPABOYHON HMH(OpPMAIMKA O PACIHCAHUU YYCOHBIX 3aHSATHH; HaIHM4ue
CPEICTB JUIsl YCHJIGHHUS OCTaTOYHOTO 3peHHs, OpaleBCKOM KOMIBIOTEPHONM TEXHUKH,
BUJICOYBEIMUUTENICH, TMPOrpaMM HEBU3YyaJIbHOTO JOCTyma K HWH(OpManuu, MOporpaMm-
CHUHTE3aTOPOB PEYH U JAPYTUX TEXHUUYECKUX CPEACTB IMpuUeMa-nepenaun yueOHoi napopmaiuu B
JOCTYIHBIX JopMax I CTYICHTOB ¢ HAPYIICHUSIMH 3PCHUS,

- 3a/1aHUA JUIA BBITIOJTHEHUS HA SK3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- MHUCHMEHHBIC 3aJaHUs BBITIONHSIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS ACCUCTCHTY
00y4JaroImuMcs;

3] WHBAIMIOB WM JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBSI IO CIyXY
(cmabocnplianue, rIyxmue):

- Ha 3a4YeTe/IK3aMEHE MPUCYTCTBYET ACCUCTCHT, OKA3BIBAIOIINN CTYACHTY HEOOXOIUMYIO
TEXHUUYECKYIO TOMOIIIb C YYETOM MHAMBHAYAIbHBIX OCOOCHHOCTEH (OH IMOMOTraeT 3aHATh pabouee
MECTO, IIePEABUTAThLCS, TPOYUTATH U 0OPMUTH 3a/IaHUE, B TOM YUCJIC 3aITUCHIBAS TI0]] TUKTOBKY );

- 3a4eT/7K3aMeH MMPOBOJUTCS B MUCbMEHHOU (opMe;

4. JIns MHBAIUIOB W JIMI[ C OTPAHWMYCHHBIMH BO3MOXHOCTSMHU 3JI0POBbS, WMEIONTUX
HApYyILICHHUs] OMOPHO-JBUTATENILHOTO ammapaTa, CO3[aHbl MaTepPHabHO-TEXHHUYECKHE YCIOBHUS
0o0ecreYnBaroNIne BO3MOXKHOCTh OECHPEMSITCTBEHHOTO JIOCTyIa OOydYarolmuxcs B ydeOHbBIC
noMeIeHusl, 00beKTy MUTaHMs, TyaJeTHble W JPYrue MOMEIIEHUS YHHBEPCUTETa, a TaKkKe
npeObIBaHMS B YKa3aHHBIX TTOMEIICHHSIX (HATHYUE PACITUPEHHBIX JIBEPHBIX MTPOEMOB, IOPyUHEH
U IPYTUX MPUCTIOCOOTICHHIN).

- THCHMCHHBIC 3aJ]aHWs BBIMOIHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3HPOBAHHBIM
MPOrPaMMHBIM 00€CTI€YeHUEM HITN HAJIUKTOBBIBAIOTCS ACCHCTEHTY;

- 110 JKEJIAaHWIO CTYJCHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopme.

OOyuaromuecs U3 4Kcia JIUIl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3JOPOBBSI 00€CIIEUEeHbI
JIEKTPOHHBIMU 00Pa30BaTEIHLHBIMU peCcypcamMu B (hOpMax, aJanTHPOBAHHBIX K OTPAHHYCHUSIM HX
3/10pPOBBA.
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JINCT UBMEHEHUI (IONTOJIHEHUI)

B pabouyto Iporpammy 1o qucuuiibe “CTpoeHue U peakiMoHHasi CIOCOOHOCTh OPraHUYECKUX
coequnenui» Hanpasnenue nonrorosku 04.03.01. Xumusy»; npoduins «Opranndeckas XUMUsD)

IlepeyeHb BHOCUMBIX

Neni/n JaemenT (nyHkr) PII . .
(mynxr) PIL H3MeHEeHHIi (JIONO0JTHeHH )

IIpumeyanue

OOcyx7eHa M pEeKOMEHJI0OBaHAa Ha 3aceJaHuM Kadeapbl OpraHMYeCKOW XUMHHU U
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUI MpOoTOKOI Ne or" " 20 T

3aBenyromnuii kageapoit / /
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Ipuioxkenne 1

Pacnpenesienne 6a/J10B TeKyIIero 1 pyoe;KkHoro KOHTPOJIst

Cymma 6annos

M Buo konmponsn Oowasn 3-a
n/n 1-a mouka | 2-a mouka
cymma mouka
Ilocewenue 3anamuii 00 10 é. 00 3 0. 00 30. 00 46.
Texkywuit Konmpo.ip: 00 30 o. 00 10 o. 00106.| 00106.
Omeem na 5 éonpocoe om0ool5 | om0oo56.| omOool |om0ool
0. 0.
[TonHbI# paBUIIBHBINA OTBET no 15 56. 560. 5 0.
OaJITIOB
HemnosnHblii npaBUIbHBINA OTBET or 3 nol56.| orl no5 0. orlmo5|orloos
0.
OTtBeT, coliepKaliuii HETOYHOCTH, 00. 00. 00. 00.
OIIMOKHU
Buvinonnenue om0ool5 | om00oo56. | omOoo5 | omd0oo
CaMoCmoAmenIbHbIX 3a0anuil 0. o b
(pewienue 3a0au)
Pybesxcnvlit KOHmpob 003006 00 10 6. 00106. | 0010 aé.
TECTUPOBAHUE or 0- 1o | ot 0- 1o 40. ot 0- 1o | ot 0 noO
126. 406. | 4.
KOJUIOKBUYM or 0 1o 180. | or 0 0 6 6. or0m06 | or0 106
0.
Hmozo cymma mekyuwiezo u
PYy0esrcHoz0 KOHmpoa 00 00 230. 00 230 00 240
706ann06
IlepBb1ii Tan (0a3o0BbIit) | HEe MeHee 36 | He MeHee 12 |  He MeHee | He MEHee
YPOBEHBb) - OlleHKA 0. 0. 126 126
«Y/10BJIETBOPHUTEIbHO)
Bropoii »3ran (mpoaBuHyThIN | MeHee 70 0. | meHee 23 6 MeHee 23 MeHee
YPOBEHb) — OLICHKA «XOPOLIO» (51-69 6.) 0 246
Tperni Tan (BbIcokuii | HEe MeHee 70 | He MeHee 23 | He MEHee | He MeHee
YPOBEHB) - OLIEHKA OTJIMYHO) 0. 0. 236 246
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Ipuioxkenue 2

Illkana oyenuganusn naanupyemuvix pe3yabmamos 00y4eHus

Texymmii u pyoe:KHbI KOHTPOJIb

Cemectp [Ixana oueHuBaHUs
0-35 6amnoB 36-50 OamnoB 51-60 OamnoB 56-70 6annoB
YacTuaHoe ITomHoe nnu | IlomHoe i | ITomHOE
IIOCCIICHHE YaCTUIHOC YaCTUYHOC IOCCIICHHE
ayAUTOPHBIX MOCeIIeHue IOCeIIeHuE ayAUTOPHBIX
3aHATHUH. ayJUTOPHBIX ayIUTOPHBIX 3aHATUN.
Heynosnersopuren | 3aHATHil. 3aHATHM. ITonnoe
pHOE BBINONHEHHE | YacTnyHOE ITonHoe BBIITOJIHEHHE n
ma00paTOPHBIX U | BBIIOJIHCHUE U | BBIIOJHCHHE U | 3aIura
MPAKTUYECKUX 3aIImTa 3aIImTa 7a00paTOpHBIX U
paoor. [Inoxas | nabopaTopHbIX U | JAOOPATOPHBIX U | MPAKTUYECKUX
MOAT0TOBKA K | IPAKTHYECKUX MPAKTUYECKUX 3aHSATHUH.
0abHO- pabor. pabor. Brimonnenue
PEUTHHTOBBIM Brimonnenue Brimonnenue KOHTPOJIbHBIX
MEPOTIPUSIITHSIM. KOHTPOJIBHBIX KOHTPOJIBHBIX paboT, TEeCTOBBIX
CryneHt He | paboOT, TECTOBBIX | pabOT, TECTOBBIX | 3a/JIaHWH, OTBETHI
JTOTTYCKaeTCst K | 3aJJaHUW,  OTBETHI | 33JlaHUM, OTBETHI | HA  KOJUIOKBHYME
MIPOMEXYTOUHOU Ha KOJUTIOKBUYME Ha | HA KOJUIOKBUYME | Ha OLICHKH
aTTecTalNu OLICHKH Ha OLICHKU | «OTJIMYIHOY.
«YJIOBJIETBOPUTEIH | «XOPOILIOY.
HOY.
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