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1. Ilenu ocBOeHHUST AMCUHUIINHBI
HenamMu ocBoeHUs AMCHUILUIMHBI  (MOZYJIS) b1.0.10 Xwumus spusrorcs:  GopMHpoOBaHKE
€CTECTBEHHOHAY4YHOI'0 MHUPOBO33PEHMsI CTYAEHTa M Pa3BUTUE Yy HEr0 XMMMYECKOIO MBIIIIEHUS; U3yYEHUE OCHOB
XUMHU ¥ XUMHUYECKUX MPOLECCOB, MPOTEKAOINX B OKPYXKAIOLIEH Cpesie; 3HAaHUE CBOMCTB XMMHUYECKUX JIEMEHTOB
1 MX COEIMHEHUH, SBIISIOMNXCS 3arps3HUTEISIMU OHOC(EpHBIX [IUKIIOB.

3anauu:

meopemuiecKuti KOMNOHEHM.:

- I3y4eHHUE CBOWCTB XMMHUYECKUX BEIIECTB, UX PACIPOCTPAHEHUH B MPHPOJE, 3aKOHOMEPHOCTAX MPOTEKAHUS
XMUMHUYECKHUX PEaKIHii, 0COOEHHOCTSIX B3aUMO/ICHCTBHSI HEOPraHMYECKUX U OPraHMYECKUX BEILECTB

NO3HABAMENbHBI KOMNOHEHIM.

- 03HAKOMJIEHHE 00Y4aIOIINXCSl C OCHOBHBIMH CBOMCTBAMH HEOPTaHWMYECKUX BEILIECTB Pa3IMYHBIX KIIACCOB,
0COOEHHOCTSIMU TPOTEKAHHS XUMHUECKHUX PEAKIMI Pa3IMYHBIX TUIIOB, TEOPETUIECKIMU OCHOBAMH XUMHYECKOTO
aHamu3a, GOPMHUPYIOTCS HABBIKU MPOBEJCHUS aHAIUTHIECKUX ONEPALIHid.

NPaAKmuyecKuti KOMNOHEHM.

- pa3pabaThIBaTh U OCYLIECTBIISATH MEPHI MO MPEIYIPEKACSHHIO MOMNaJaHus BPEJHBIX BELIECTB B aTMochepy,
BOJIHBIH OacceliH, MOYBY IMyTEM COBEPIICHCTBOBAHUSI MMEIOIMXCS TIPUPOJOOXPAHHBIX TEXHOIIOTHH M CO3JIAaHUS
3¢ PEKTUBHBIX MHHOBAIIMOHHBIX TEXHOJIOTHH.

2. Mecrto mucuumiimHbl B cTpyktype OIIOII 6akanaBpuata

VYuebnas quctumumuHa (Moayinb) b1.0.10 Xumus otHocuTes k bioky 1 0o0si3aTenbHas 4acTh.

VYuebOHast quciuruinHa (Moy/b) 0a3upyeTcs Ha CIIeIyIOUIMX Y4eOHBIX AUCIUILTHHAX (MOILYIISX):

HIKOJILHOTO Kypca «XUMHUSD WIA COOTBETCTBYIOLIMX JUCIHILIMH CPEIHEro MpodecCHoHaIbHOro 00pa3oBaHusI.

21.]'15[ TMPOXOXKIACHUA llaHHOﬁ yqe6H0171 JAUCLIUITJINHBI HCOGXO}II/IMI)I «exodybze» 3HaHWsI, YMEHHUS U HABbIKU!:

3nams: OCHOBHBIE ITOHITHS U 3aKOHBI XUMUH; CTPOCHUIO aTOMOB, XUMHYECKOH CBSI3U U 3aKOHOMECPHOCTAM,
CBSI3aHHBIM C IIEPUOINYECKUM 3aKOHOM M NIEPUOAMUYECKOM cucteMoil anemenToB /1. 1. Menneneesa,

Ymems: ncnonb3oBaTh OCHOBBI XHUMHUH

Bnadems: HaBbIKaMU MOJTy4eHUsI 1 00paOOTKU MH(POPMALIUH B 00JIACTH XHUMUH

OcBoeHue JaHHOW Y4eOHOM NMUCHMILIMHBI (MOAYJS) HEOOXOOMMO JUis MOCIEAYIOIMX TEOPETHUYECKUX
JUCHUIUIMH (MOAyJie) W y4eOHbIX NpPAaKTHK: TeOXUMHs M reo(u3uKa OKpYXaolled Cpelbl, T'€0dIKOJOIH s,
naHqaTOBEACHHE, METOMbl JKOJIOIMYECKUX HCCICAOBAaHMH, ydeOHas MPAaKTUKA «HAYYHO-HCCIE0BaTEIbCKas
padora (nony4deHue nepBUYHBIX HABBIKOB HAy4HO- UCCIIEA0BATENbCKON padboThl)», [HA.

3. Pe3yabraTbl ocBoeHus nucuumiinHbl (MoayJsi) 51.0.10 Xumus

Iponecc m3ydeHns: QUCUMILIMHBI HANpaBieH Ha (OPMHUPOBAHUE DIEMEHTOB CICAYIOIIMX KOMIIETCHIMII B
cootsercTBUH ¢ PI'OC BO no naHHOMY HaNpaBJIEHHIO:

Kon HaumenoBanue MHaukaTop JOCTHKEHUS B pesynbpraTe ocBoeHUs
KOMIIETEHIIUU KOMIIETEHIINN KOMIIETEHIINU JUCIHILIHHBI 00yqatOIHCs
(3akpenieHHbll 30 OUCYUNTUHOTL) JOJIKEH:
YK-1. YK-1. Criocoben YK-1.1. Aranuzupyer 3anady, YMeThb: aHATM3UPOBATH 33124y,

OCYIIIECTBIISTh
TIOUCK, KPUTUYECKUI
aHaN3 HHPOPMAIUH,
MIPUMEHSTH
CUCTEMHBIN MOAXO0T
JUISL pETLICHUST
MIOCTABIIEHHBIX 33724

BBIJICIIAA €€ 0a3oBbIC COCTaBJIAIOLINC,

BBIIEIIATE €€ 0a30BbIE
COCTaBIIIOLIUE

YK-1.2. Onpenesnsier,
HHTEPIIPETHPYET U PAaHKUPYET
“HPOPMALIHIO, TPEOYEMYIO IS
PpeLIeHHs TOCTABICHHOM 3a1a4H;

YMmeTb: onpenensTs,
HUHTEPIPETUPOBATh H
pamXUpOBaTh UH)OPMAIIHIO,
TpeOyeMyIo JUIS PEIIeHUs
MOCTaBJICHHOU 3aJa4uu

YK-1.3. OcyliecTBIsieT MoucK
uHGOPMALIUH TS PEIICHHS
MOCTABJICHHOM 3234 10 Pa3InIHbIM
THIIaM 3aIPOCOB;

YMeTh: 0CyILIECTBIATE IOUCK
MH(DOPMALINH TS PEICHHS
MOCTaBJICHHOH 3aJ1a4H 110
Pa3NUYHBIM THIIAM 3aIIpOCOB

YK-1.4. IIpu obpabotke
rHPOPMAIIUN OTIHMIAeT (PaKTHl OT
MHEHUH, UHTEpIpETalUil, OLICHOK,
(hopmupyeT coOOCTBEHHBIE MHEHUS U
CY)XIICHUS, apTyMEHTHPYET CBOH
BBIBO/IBI ¥ TOUKY 3PEHHS;

Baagerb: HaBBIKaMU 00pabOTKH
nHPOpPMAaNNH, OTIAHYaeT (HaKThI
OT MHEHUH, UHTEpPIPETALUH,
OILIEHOK, (hopmupyer
COOCTBEHHBIC MHEHHS H
CY)XICHUS, apTyMEHTHPYET CBOH
BBIBOJIBI M TOUKY 3pEHHS

YK-1.5. PaccmatpuBaer n
MpearacT BO3MOXHBIE BAPHAHTHI
pelIeHus TOCTaBICHHOH 3a/1a4H,
OLICHNBAs X JJOCTOMHCTBA U
HEJIOCTAaTKH.

YMeTh: paccMaTpuBaTh U
HpeaIaratb BO3MOXKHBIE
BapHAHTHI PEIICHHS
MOCTaBJICHHOH 3aauH, OL[CHUBAS
MX JOCTOMHCTBA M HEAOCTATKH.




OIIK-1.

OIIK-1.

CriocobeH nMpUMeHsITh
0a30BbIE 3HAHUS
(hyHIaMEHTATBHBIX
pa3nenoB HayK o 3emie,
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCKOro
[IUKJIOB TIPH PEIIEHUH
3a71a4 B 00J1aCTH
SKOJIOTMH U
MIPUPOIOIIONB30BAHUS.

OIIK-1.3.  Ilpumenser  ©a3oBble
3HaHUSA XUMHH TIpU  TIPOBEICHUH
XUMHKO- AQHAJTMTUYECKUX
WCCIEeIOBAaHUH B O0OJIACTH SKOJOTHH
WTIPUPOOIIOIE30BAHUSL.

3HaTh: pa3/ebl XUMUH [IPU
MPOBEACHUH XUMHUKO-
AHAJINTUYECKUX UCCIEIOBAHUI B
00JIaCTH PKOJIOrUU u
MPUPOJIOTIONTB30BAHUSL.

YMeTh: UCIIOIB30BATh 3HAHUS
XUMUH [IPU TPOBEIECHUU XUMUKO-
AHAJINTUYECKUX UCCIEIOBAHUI B
00JIaCTH PKOJIOrUU u
MPUPOJIOIIONTB30BAHUSL.

BiiajeTh: HaBbIKAMHU MIPUMEHEHHUS
TEOPETHYECKUX 3HAHUN XUMUU MIPU
MPOBEIECHUH XUMHKO-
AHAJIMTUYECKUAX UCCIIENOBAHUN B
00JIaCTH DKOJIOrUU u
MPUPOJIOTIONTB30BAHUSL.

4. CrtpykTtypa u conep:kaHue qucHUIIHHLI (MoxyJs) b1.0. 10 Xumust
4.1. Ctpykrypa aucuuminubl (Moayas) 51.0.10 Xumus
OO01m1ast TPyI0EeMKOCTh TUCIMIUIMHBI COCTABJISIET 5 3a4eTHBIX eauHuUIL, 180 dacos.

OuHoe 00yuyeHue

Ne Buabl yueOHOI padoThl, BKJIOYas ®DopMbl TEKYLIET0 KOHTPOJIS
n/m CaMOCTOSITEJILHYIO PaGoTy CTYI€HTOB U ycneBaemoctu (no Hedenam
TPYA0eMKOCTh (B uacax) cemecmpa)
KonTakTHas padora | CaMmocTosiTeIbHAS ®opMa NPpOMe:KYTOYHOM
pa6ora aTrecTauuu (no cemecmpanm)
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1. Tema 1 OcHoBHble monsaTus | 1| 2 8 * x| *
XUMHU. CrexuoMeTpuiecKre 2
3aKOHBI.
2. Tema 2 OcHoBHble kiaccel | 1| 4 8 * x| *
HEOPTaHNYECKUX COCTHMHEHUMA 4
3. Tema 3. Ctpoenue aToma. 1| 8 4 4 8 * x| *
4 Tema 4. Tlepuoandeckuii 3aK0H 1 1| 8 4 8 * *| *
TIepUOTUIecKas cucreMa 4
5. Tema 5. Xumuueckas CBS3b. 11 8] 4 4 8 * x| *
6. Tema 6. Cxopocts xumuueckux | 1| 8 4 9 * x| *
peakuui. XUMHUUECKOE 4
paBHOBecCHE.
7. Tema 7. DOuepreruka u | 1| 8 4 9 * x| *
HANPaBICHHOCTh ~ XMUMHYECKHUX 4
TIPOLIECCOB.
8. Tema 8. PacrBopel. Teopus | 1| 8 4 9 * x|
IIEKTPONUTHIECKOH 4
JIMCCOIHAITIH.




9. Tema 9. OkucnurtensHO- 1| 8 4 9 * | *
BOCCTAHOBUTEJBHBIC PEAKIIUU U 4
AIEKTPOXUMHUICCKHUE TIPOIICCCHI.
10. | Tema 10. Kommumekcapie | 1| 6 4 9 * x|
COE/IMHEHNSI. 2
Tloozomoska x sxzameny, sauemy | 1 27
OOmas TpyI0eMKOCTb, B Hacax 68 | 36 32 85 27 [Mpomexxyro4Has arTecTamus
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3aouHoe o0y4eHHe
Ne Buabl yueGHoii padoThl, BKIIOYAS @D opMBbI TEKYIIET0 KOHTPOJISI
n/m CaMOCTOSITEJILHYIO Pa0OTy CTYI€HTOB H ycneBaeMoctu (no Hedenam
TPYA0eMKOCTh (B uacax) cemecmpa)
KonTaktHas padora |CamocTosiTe1bHAsK ®opma NpoMeKYTOUHOI
abora arrecrauuu (no cemecmpam
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1. Tema 1 OcnoBubie monsatus | 1| 4 2 10 * x|
XUMHH. CrexuoMeTpryecKue 2
3aKOHBI.
2. Tema 2 OcHoBHble kiaccel | 1| 4 2 10 *
HEOPraHUYECKUX COCAMHEHUI 2
3. Tema 3. Ctpoenue aToma. 1| 2 2 10 * x| *
4 Tema 4. Tlepuoandeckuii 3aK0H U 1 10 * *| *
MepHOANIecKast cucreMa
5. Tema 5. Xumuueckas cBS3b. 1 10 * x| *
6. Tema 6. Cxopocts xumuueckux | 1 11 * x| *
peakuui. XUMHYECKOE
paBHOBECHE.
7. Tema 7. Ouepretka u | 1 16 * x| *
HAMpPaBICHHOCTh  XUMHUYECKUX
MIPOIIECCOB.
8. Tema 8. PactBopsl. Teopus | 1 16 * x| *
3JIEKTPOIUTUYECKOM
JICCOIHAITIH.
9. Tema 9. OkucnuTensHO- 1 16 * x| *
BOCCTAHOBUTEJBHBIC PEAKIIUU U
AEKTPOXUMHUIECKUE TIPOIIECCHI.
10. Tema 10. Kommekcaeie | 1 16 * x| *
COC/INHEHUSI.
Tloozomoska k sx3ameny, sauemy | 1 9
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Ne Buanbl yueOHo# padoThl, BKIIOYast DopMBbI TEKYIIET0 KOHTPOJIS
n/n CaMOCTOSAITEJILHYIO Pa0OTy CTYIEHTOB H ycneBaeMocTH (no Hedenam
TPYA0eMKOCTh (B Yacax) cemecmpa)
KonrakTHast padora |CamocTosiTe/ibHAS ®opma NpoMeKYTOUHOI
pa6ora arrecrauuu (no cemecmpam)
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1. Tema 1 OcHoBHble TmOHATHS | 1 2 10 * x|
XUMHH. CrexuoMeTpuyecKue 1
3aKOHBI.
2. Tema 2 OcHoBubie kiaccel | 1 2 10 *
HEOPraHUYECKUX COeMHEHHI 1
3. Tema 3. Ctpoenue aToma. 1 1 2 10 * x|
4 Tema 4. Tlepuoanyeckuii 3aK0oH U 1 2 10 * *| *
NIepHONIEcKast cucTeMa 1
5. Tema 5. Xumuueckas cBS3b. 1 2 2 11 * x| *
6. Tema 6. Cxopocts xumuueckux | 1 2 14 * x| *
peakuui. XHUMHYECKOE 2
paBHOBecCHE.
7. Tema 7. DOwueprermka u | 1 2 14 * x| *
HaNpaBICHHOCTh  XUMHYECKHX 2
TPOLIECCOB.
8. Tema 8. PactBopsl. Teopus | 1 2 14 * x| *
3JIEKTPOINTUIECKOU 2
JIMCCOLUALIIH.
9. Tema 9. OkucnurensHO- 1 14 * x| *
BOCCTAQHOBUTENBHBIE PEAKIIUH U 2
ANIEKTPOXUMHYECKUE TPOLIECCHL.
10. | Tema 10. Kommnekcubie | 1 14 * x| *
COCITMHEHUSL. 2
Tloozomosxa k sxsameny, sauemy | 1 27
OO01ias TpymoeMKOCTh, B 4acax 32 | 16 16 121 27 [MpoMexxyTo4yHast aTTeCTaIHs
®opma
3auer
3a4er c OLEHKOH
DK3aMeH *




4.2. Copepxanue gucuuminubl (monyas) b1.0.10 Xumus

Paznen 1. Beegenne

OcHOBHBIE TIPOOJIEMBI COBPEMEHHOW HEOPraHMYeCKOH XWMHH. Pycckas HOMEHKIaTypa HEOPTaHHYECKHX
COEIMHEHUH (KHUCIOpOJ, OKHCEN, THAPOOKHCH, BOJA, IIEN0Yb, MEPEKHCh BOIOPOAA, CEPHOKUCIBIN, XJIOPUCTHIH U
T.71.). MexayHapoiHast HOMEHKIIATypa. XUMHUS 1 SKOJIOTHS.

OCHOBHBIE TIOHATHS U 3aKOHBl XUMHH. ATOMHAasl €UHUIIA Macchl. ATOMHAas U MOJNEKyJIspHas Macchl. Moinb.
MornbHaa Macca. BanentHocts. CreneHb OKMCIEHHSA. DKBHUBaJeHT. MonbHast Macca 3KkBHMBajeHTa. OnpeneneHus
XMMHMYECKOTO SKBHMBAJICHTA 3JIEMEHTA, KUCIIOTHI, THUAPOKCHUIA, COMH, OKcHAa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
SKBUBAJICHTHI. 3aKOH CTEXHOMETPUH. 3aKOH SKBUBAJICHTOB.

Pa3nen 2. OcHOBHBIE KJIACCHI HEOPTaHMYECKHUX COeTNHEHMIT

Knaccudukanms HeopraHumdeckux coenuHeHuid. OKCHABI, KUCIOTHI, OCHOBaHMs, coiu. Kiaccudukanms,
(u3nUecKre 1 XUMHYECKUE CBOWCTBA, CIIOCOOBI MTOTYIEHHS.
Paznen 3. Ctpoenne aroma. PazButne npeacraBieHuii 0 CTPOEHHU aToMAa

AToM — Kak crnoxkHas cucteMma. CioxHasi cTpykTypa aapa. IIpoToHsl u HeHTpoHBL. JIBoMcTBEeHHas mpupoaa
3MeKTpoHa. Macca M 3apsii 3JIeKTpOHOB. BomHOBBIE cBoifcTBa 3y1eKTpoHOB. COOTHOIIEHHE HEOIpPEeeeHHOCTH
IetizenoOepra. Ilonstue opOutamu. BomHoBas (yHKIMsS W BONMHOBOe ypaBHenue lllpemunrepa. PamuaneHas u
opOuTaIbHas COCTABIISIONINE BOTHOBOM (PyHKIIUH.

Kganrossie yncna. CTpyKTypa 3JeKTPOHHBIX 000m04eK. KBaHTOBBIC YPOBHHU, KBAHTOBBIC MOAYPOBHH, S-, P-, d-,
f- aromubie opoutanu. [papuna KneukoBckoro. PeanbHble pactonoxeHus YypOBHEH U MOIYPOBHEH B aTOME.

OCHOBHEIE TMPUHIUIIBI paCcOpeaAcICHUA 3JICKTPOHOB B aTOME: IIPUHIIUIL HaVMEHbIIEH OHEPIruu, MPUHIUIT Hame
u npaswio ['ynaa.

H300pakeHne 3IIEKTPOHHOH CTPYKTYPhI aTOMa IPH MOMOIIM AJIEKTPOHHBIX (DOPMYNT M KBAaHTOBBIX SYEEK.
aHepFCTI/I‘IeCKI/Ie JrarpaMMbl MHOT'OOJIEKTPOHHBIX aTOMOB.

Pa3znes 4. Ilepuoauyecknii 3aKoH M nepuoanyeckas cucrema 3iementos /.. MenaeaeeBa

IToncku OCHOBBI Knaccmbnxaunn XUMHUYECKUX BJIEMEHTOB J10 OTKPBITUA MEPUOJUUCCKOTO 3aKOHA.

Tpu srana paborer J.JM. MenneneeBa B 00JaCTH CHUCTEMATHKH XHUMHUYECKHX 3JIeMEHTOB. DopMyiIHpoBKa
nepuoandeckoro 3akoHa. Co3gaHMe NEPUOJUUYECKOM CHUCTEMBbl 3JeMEHTOB. Jlormueckue BBIBOABI U3
MIEPHOANYECKOT0 3aKOHA U NMEPUOANIECKON CHCTEMBI DJIEMEHTOB.

CoBpemeHHast (OPMYIUPOBKA MEPHOANYECKOro 3akoHa. CTPYKTypa COBPEMEHHOH MEpHOTUYECKON CHCTEMBI
aneMeHToB. KopoTkomepHonHslii M UIMHHONEPUOTHBIA BapuaHTHI nepuonudeckoi cuctemsl. Ilepuon. ['pymma.
Jlenenue rpynnel Ha NOATPYNIbl. TUIHYECKUE JIEMEHTBI, IIOJIHbIE aHAJIOTH.

S-, p-, d-, f- amemenThl. BHyTpeHHSIS 1 BTOPHYHAS IEPHOANIHOCTb.

3aKOHOMEPHOCTH M3MEHEHUsI OCHOBHBIX XapaKTEPUCTHK aTOMOB II0 IepHoJaM U rpynmnam. Panuycel aToMOB U
HOHOB, 3HEPTUsl HOHNU3ALUHU, CPOZICTBO K AJIEKTPOHY, JNEKTPOOTPULIATEILHOCTD: H3MEHEHHS 3TUX XapPAKTEPUCTHUK II0
NeproiaM U TpymnnaMm. 3aKOHOMEPHOCTH W3MEHEHMs BaJICHTHOCTH, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX CBOICTB
3JIEMEHTOB U CBOMCTB OJHOTUIIHBIX CO€IUHEHUM.

BasneHTHBIE 2IeKTPOHBI 1 MHOr00Opa3ue BaJEeHTHBIX COCTOSIHUI aTOMOB S-, P-, d-, f- amemenToB.

Pa3nen 5. Xumnueckas cBf3b

Tuner xuMudeckoit cBs3u. KopanentHas (monsipHas W HemoisipHas). Merton BaneHTHBIX cBsizeil (MBC).
Curma- u nu-cBs3u. OCHOBHBIE XapaKTEPUCTUKM KOBAJIEHTHOU CBsA3M. J{iIMHa M 3Heprus cBs3u. KpaTHOCTH CBSI3H.
I'ubpuau3zanust atoMHbIX opbOutaneil. Meronx Monekynspubix opoOuraneit (MO JIKAO). Duepreruyeckue
JrarpaMMbl TOMO- U TeTeposiAepHBIX Mojekyn. Ilomspuzanus cBsi3u. JAUIONBHBIN MOMEHT CBS3U. XapaKTEPUCTUKU
B3aMMOJCHCTBYIOIINX aTOMOB: MOTEHIMAT HOHU3ALUH, CPOACTBO K AIIEKTPOHY, IEKTPOOTPHUIATEIbHOCTh. MoHHAs
CBSI3b KAK TPENeNbHBIA CIydail KOBAJIEHTHOH MONSPHOHN CBs3U. [|OHOpPHO-aKIENTOPHBIN MeXaHW3M 00pa30BaHUS
KOBAJICHTHOW CBs3W. BopmoponHas cBa3b. MeXMONEKynsipHass M BHYTPHMOJEKYJISIPHas BOJIOPOXHAsl CBSI3b.
MexXMONeKysIpHbIE B3aUMOJCHUCTBUS MOJIEKYJ. 3HAau€HHE BOAOPOMHBIX CBsi3ei. Meramnmdeckass CBSI3b.
Kommnnekcusie coeaunaenus. KoopaunaaimonHast Teopusi. TUIMMYIHBIE KOMIUIEKCOOOpA30BaTeNH U IUTaHAsl. MOHO- 1
TIONMACHTATHBIE JINTaHABL. XelTaTHblE KOMIUIEKCHL. M3oMepus KOMIUIEKCHBIX coenuHeHni. Kiaccudukamus u
HOMEHKJIATypa KOMITIEKCHBIX COeIMHEHMH. KBaHTOBOMEXaHWYECKHME METOIbl TPAKTOBKM XHMHUYECKOW CBS3U B
KOMIUIEKCHBIX COEIMHEHMsX. Jluccormanmsi KOMIUIEKCHBIX coequHeHnH. KoHcTaHTa HECTOWKOCTH KOMIUIEKCHOTO
noHa. [IpuMeHeHre KOMIIIIEKCHBIX COSAHHEHHH.

Paznen 6. KunHeTuka 1 MeXaHU3M XHMHYECKHX peaKkUuii

CKOpOCTh XMMHYECKOW pPEaKmuH, €€ 3aBHCHMOCTh OT IPHUPOABI M KOHIEHTPAIMH PEareHTOB, TEMIIEPATypBhI.
KoncTaHTa CKOpOCTH, €€ 3aBHCUMOCTh OT TEMITEpaTyphl. Y paBHeHHE AppeHnyca. DHeprus aktupanud. [loxsTue o
TEOpPUH AaKTHBHBIX COYJapeHWH, AKTHBHPOBAHHOM KOMIUIEKCE B TEOPHM a0COMIOTHBIX CKOPOCTEH pEaKIUH.
MexaHnu3M W KHHETHKAa pEaKIWid B TOMOTEHHBIX W rereporeHHBIX cuctemax. llemasre (H.H.CemernoB) u
konebatensubie (b.I1.benoycoB, A.M.JXKabGotuHckuii) peakuuu. ['OMOTeHHBIM W TeTeporeHHeld Katanms. Kune-
THUYECKHUH BBIBOJ 3aKOHA JAEHCTBYIOMNX Macc.

Wuarnburopsl n nHrudupoanue. OCOOEHHOCTH KHWHETHUKH Ta30(a3HBIX, >KUAKO(A3HBIX M TBEPAO(a3HBIX
peaxyii. MexaHU3MBI peakyil ¢ y9aCTHEM OPraHMUYECKUX COSIMHEHUM.



Xumndeckoe paBHoBecwe. OOpaTnMmble W HeoOpaTUMble XUMHYecKHe peakiuu. CocTosHHE paBHOBECHS U
MIPUHOMI MHKPOCKOITMYECKOH 00paTnMOCTH peakund. KWHeTH4eckuii M TEepMOIMHAMUYECKHH IOJXOIBI K
OITMCAHUIO XMMHUYECKOTO PABHOBECHSL.

KoHcTaHTa XMMHYECKOTO PaBHOBECHS U PA3JIMUHBIE CIIOCOOBI €€ BhIpa)keHHs. CBS3b KOHCTAHTHI XUMHYECKOTO
PaBHOBECHS CO CTAaHAAPTHBIM M3MeHeHneM sHeprun [ mooca. CmeleHne XMMHUUECKOro paBHOBECHSI TPH N3MEHEHUN
ycnosuid. [Tpunnun Jle Hlatense.

Paszjgen 7. DHepreTuka U HANPABJIEHHOCTH XUMUYECKHUX MPOLECCOB

OCHOBHBIE TIOHATHS XUMHYECKOW TEPMOAWHAMHUKH: CHCTEMA, IapaMeTpbl COCTOSHUS, paboTa, SHEpTHs,
TEIUIOTA.

BHyTpeHHsisi oHeprusi, W ee HM3MEHEHHE NpPH XMMHUUYECKMX M (ha3oBHIX IpeBpamieHusX. llepBoe Hawaio
TEPMOAMHAMHKY. DHTAIBNHS 00pa30BaHUS XUMHYECKHX coenuHeHud. CrtaHmapTtHoe cocrosiHue. CTaHIapTHBIE
SHTANBIHMU 00pa3oBaHus. TerutoBbie 3(PPEKTh XMMUYECKHX peakinil. TepMoXUMHUEeCKrue pacueThl, OCHOBAaHHBIEC Ha
3akoHe I'ecca. Tepmoxumuyeckue mUKIBL. TermnoeMkocTs. TemmepaTypHas 3aBHCUMOCTb TEIJIOEMKOCTH U
SHTAJIBITHH.

Bropoit 3akoH TepMOAMHAMUKH. OHTpomus. 3aBUCHMOCTb SHTPONMM OT TemmepaTypbl. CraHmapTHas
sHTponusi. MI3MeHeHHne sHTponuH NpH (Pa3oBbIX Mepexoax M XMMUUECKUX peakiusx. JHeprus ['mb6ca u sHeprus
lenbmronbia. Kpurepuii caMonpou3BOIBHOIO MPOTEKAHUS MPOLECCOB. XUMHYECKHH MOTEHIHAN, 3aBUCUMOCTh
XUMHMYECKOr0 MOTEHIIMaIa OT KOHLEHTPAIUY, JaBJIeHUs PeareHTOB. Y CIIOBHE XUMHUYECKOTro paBHOBecHs. M3oTepma
XMUMHUYECKOH PeaKIHH.

Paznen 8. PacTBopsI

PacTBOphI kuakue (BOAHbIE W HEBOJHBIC), TBEpIblE U ra3oo0pasHbie. CriocoObl BBIPAKEHUS! KOHIIEHTPALUH
pacTBOpOB: MaccoBasl 1075, MOJIIPHOCTh, HOPMAaJIbHOCTh, MOJISUIBHOCTb, MOJApHast Jois. BnusHue Ha
PacTBOPUMOCTD OHEPrUU CTPYKTYPbI KPHUCTAUIMYECKOI'0 BEIIECTBA MW JSHEPruu COJIbBaTallUH. paCTBOpr
HaCbIIICHHBIC, HCHACBIICHHBIC U, KOHICHTPUPOBAHHBLIC U p8,36aBJ'leHHI)Ie.. PaCTBOpr HJCAaJIbHBIC U pCaJIbHBIC.

[ToHsiTHE O KOJIJTOMAHBIX PACTBOPAX.

KonnuratuBHble CBOWCTBA pPACTBOPOB HE 3JICKTPOIMTOB M 3JCKTPONMTOB. JlaBjeHHWe mapa OWHApPHBIX
pactBopoB. 3akoHbl Payns. Kpuockonust u 30y;UTHOCKOIHS Kak METOJIbI ONpEeNeHus] MOJSIpHBIX Macc. OcMoc 1
OCMOTHYECKOE [aBJICHHE B HEOPIaHMYECKHX M OMONOrMYecKHX cucreMax. 3akoHel Payns m Banr Todda nmns
PacTBOPOB HE AIIEKTPOIUTOB U 3JIEKTPOIUTOB. M30TOHMYECKUH KO3 HULIUEHT.

Onexrponutudeckas auccormanus (C.Appennyc). CunbHbele U cinadble eKTpoiauThl. CTerneHb U KOHCTaHTa
aucconyanuy. @DakTopbl, BIMAIOIIME HA CTEHNEHb 3JICKTPONUTHYECKOW aucconmanuu. Kakymascs creneHb
JHMCCOLMALIN CHIIBHBIX AJIEKTPOIUTOB. Jlucconuanus ciabblX IeKTPOIUTOB. 3aKoH pa3BeneHus OcTBalba.

Boma xak Baxnelmmii pactBoputens. KoHcTanTa nuccommanii BoOAbl. MOHHOE TpPOM3BEACHHE BOJBIL.
BonoponHslii mokasaress.

I'maponus u conbBonu3 coneil. KoHcraHTa paBHOBecusl peakuuu ruaponusa. DakTopsl, BIUSIONIME Ha
PpaBHOBECHE PEaKIHii THAPOIN3a.

[IpousBeneHne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHJIBHBIX JJICKTPOIUTOB. YCIOBUSL OCaXICHUS H
pacTBOPEHUSI OCa/IKOB.

Paznen 9. OkHCIUTETbHO-BOCCTAHOBUTEIbHbIEC PeaKIIMH

Teopusi OKHCIUTENBHO-BOCCTAHOBUTENBHBIX peakiuil. Kiaccupuxanus OKHUCINTETbHO-BOCCTAHOBHTEIBHBIX
peakuuif. MeXMONEeKyIsIpHble, BHYTPUMOJIEKYJSIDHBIE, PEAaKIUM IUCIPONOPLHOHUPOBaHUSA. OKHCIHUTENb.
BoccranoButens. Ilporeccsl okucieHHs u - BoccTaHOBIEHUs. (COCTaBIEHHE YpaBHEHHUH OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIMH METOJOM 3JIEKTPOHHOro OajlaHca M METOAOM Ionypeakiuid. CTEeleHb OKHMCIECHHS
aToMOoB B MoJekyse. [IpaBuna onpeneneHus CTENEHN OKUCICHUS] aTOMOB B MOJIEKYJIaX U CIIOKHBIX HOHAX.

Pa3ngen 10. OcHOBBI J1eKTPOXUMUHU

OJeKTpoapl, TaJbBaHWYECKWH d31eMeHT. (CxemaTndeckoe H300pa)KEHHE TalbBaHHMYECKOI'O 3JIEMEHTA.
Onextponnslii motenuan. CTaHgapTHEIN nekTpoansiid noreHnuan. D/C, crannaptras D/(C.

Psan manpspkennit. Y paBHeHne HepHera DneKTponn3 pacTBOPOB U PACIIaBOB.

Paznen 11. KomniekcHble cCOeAMHEHHSsT

Kommekcubie coeamHenus. Koopaunarwonnas teopus Beprepa. OCHOBHBIE THIBI KOMIUIEKCHBIX
coennHeHui. HoMeHkIaTypa KOMIUIEKCHBIX coeiuHeHuil. [IpakTnyeckoe npuMeHEHHE.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipr w3ydeHHH TEOPETHYECKOro Kypca Ha JEKIHMAX TpeIycMaTpHUBaeTCs 3alloKCHHE MaTepuana B BHIE
npe3eHTarmi. OTIAeTbHBIE JIEKIIH U3JIATal0TCs 110 IPOOIEMHON TEXHOIOTHH.

Ha nexuusx MCIonb3yroTcsl B Ka4eCTBE IEMOHCTPAIIMOHHOr0 MaTeprana [lepronudeckas cucteMa 3JIeMEeHTOB
. U. MenneneeBa u psii APYrux CIPaBOYHBIX TaOIHII.

[Ipu M3y4eHNU CBOWCTB OTMENEHBIX XUMUYIECKUX COSAMHEHUH M XUMUYIECKUX IPOIECCOB MPETyCMaTPUBACTCS
ITOCTaHOBKA JICKIIMOHHBIX JIEMOHCTPAIIOHHBIX OITBITOB.

Hexkotopsie pa3ensl TeOpETUIECKOro Kypca U3ydaroTcs ¢ UCIIONb30BaHIEM ONEpEeKatoIeld cCaMOCTOSATEIbHON
PpaboTHI: CTYASHTHI MTOMYYAIOT 3aIaHMsI HA 03HAKOMIICHHE C HOBBIM MAaTEPHAJIOM JIO €TI0 M3JIOKEHHS Ha JICKITHSX.

Ilepen ouepenHoil nekmnuel, KaK MPaBHUIO, MPAKTUKYIOTCSA «JICTYUKM» MO MaTEpPHay MPEABIAYIICH JEKII.
3TO MO3BOJIAET ONMPENEIUTh CTEIICHh YCBOCHHUS U3JI0KEHHOT0 paHee MaTepuana. [yt Gonee ocHOBAaTEIEHON OIIEHKA



YCBOSIEMOCTH TEOPETHUECKOTO MaTepHaja CTYIEHTaMH UCIIOJIb3YIOTCSI TECTHI, & TAKIKE TPATUIUOHHBIE TMCHMEHHBIE
U YCTHBIE KOHTPOJIbHBIE MEPONPUATHS (KOJIOKBHYMBI, KOHTPOJIbHBIE PA0OThI).

IIpu mpoxoKaeHUH J1TabOPaTOPHOrO MPAaKTHKyMa CTYASHTAM Mpeiaraercss paboTath B MalbIX TpyIIax:
yueOHast rpyrmima pa3orBaeTcs Ha HECKOIbKO HEOOJBIIUX TPYIII — MO 2-3 YeioBeKa.

Kaxxmas rpynma BhITONHsIET 3a1anue (1abopaToOpHbIC OMBITHI) M3 Ja0OpAaTOPHOro MPAKTHKyMa Mo o0Ieil u
HEOpraHuueckoil xumwuu. IIpoliecc BBIMOMHEHHUs JIAOOPATOPHBIX OIBITOB OCYINECTBISETCS HAa OCHOBE OOMeEHa
MHEHUI U BRIOOPA ONMTUMAILHOTO MYTH PEIICHHS.

Ha ocHOBaHMM MONYYEHHBIX JAHHBIX MO BCEM OINbBITAM KaXKIbIi CTYJAEHT 3aIONIHSIET CBOM J1abOpaTOpHBII
JKypHAJl, TJ€ 3allUChIBAET PE3YIbTATHl OINBITOB, HAOIIOACHUS, COCTABISET YpPaBHEHHS PEAKIMH XUMHUYECKUX
MPOIIECCOB, €CIU HY)KHO IPOM3BOJUT COOTBETCTBYIOIIME pAcyeThl W PE3YJAbTATHl IMPEIACTABISET B BHJIE
rpadu9IecKoi 3aBUCUMOCTH.

Ha cobecenoBanuu ¢ nmpenofaBarelieM CTyJICHT MPeaCcTaBsieT 0OpMICHHBIH OTYET MO JaHHOH 1abopaTOpHOU
paboTe ¥ OTBEYaET Ha BOIPOCH! MIPEIOIaBaTeNs], CBSI3aHHbIE ¢ METOIUKON PaboThl, pe3yJbTaTaMu U BhiBogamH. I1o
psiny paboT npeaycMaTpuBaeTesi IPUMEHEHHE TECTOBOIO METO/IA «3aIlUThD».

I'pynmoBass paboTa B XHMHYECKOW JIaOOPATOPHM CTUMYJIHMPYET COIIACOBAHHOE B3aMMOIEHCTBHE MEKIY
CTY/IEHTaMH, OTHOIIIEHHS B3AUMHON OTBETCTBEHHOCTH M COTpYAHUYeCTBA. [Ipy (hOPMUPOBAHUM TPYIIN YIUTHIBAETCS
JIBa TPU3HAKA: CTENEHh XMMUYECKON MOATOTOBIEHHOCTH CTYJAEHTOB U XapaKTep MEKIMYHOCTHBIX OTHOMICHUH. B
pAzle CiydaeB CTYAEHTaM CaMHM MpeiaraeT pa3OUThCsA HA TPYINbL, COCTaB KOTOPBHIX BIOCIEICTBUH MOYKET
KOPPEKTHPOBATHCS JIIsI OBBIIIIEHHSI KAYeCTBa PabOThI.

B 1abGopaTopHOM MPAaKTUKYME MPH BBIIOJHEHHH OTAEIBHBIX OMNBITOB HCIONB3YETCS METOA MPOOJEMHOrO
OOy4YeHHsI: CTYJCHT IMONyYaeT 3aJaHie Ha XUMHYECKAH MpOIEeCC, METOMMKY KOTOPOTrO OH JIODKEH Momobpath
CaMOCTOSTENBHO, UCXOMISl M3 UMEIONIUXCS PEaKTHBOB, OOCYIHTH €e C MpPEeroaaBaTeseM U 3aTeM MPHCTYIHThH K €ro
BBIIIOJIHECHUIO.

6. YueOHO-MeTOAMYECKOE OOeCIeUeHHe CAMOCTOATEIbHOH PaGoThl cTyaeHTOB. OleHOYHbIE CpeAcTBa
JJIS1 TEKYIIEr0 KOHTPOJIS YCIIeBaeMOCTH, POMEKYTOUHOI aTTeCTAlMH N0 HTOraM OCBOEHHS AMCIUIUINHBI.

6.1. Ils1an caMoCTOsITE/ILHOI PadoThI CTYIEHTOB

Ne Tema Bun 3ananne |Pexomenmyemal KomuuectBo
CaMOCTOSITENBHOM | (M3yyums, | s muTeparypa 4acoB
paboTHI svinonHum, |(Yrasvieaemes (0ondxcHO
pewiums, Homep u3  [coomeemcmeosa
uzeomogums)| pazoena 7) mo

VKA3AHHOMY 6
mabauye 4.1)

Ha Ha
0YHOM| 3a09HOM

1 [pocthie 1 cnoxHbIe BenecTBa. Pacnpoct- cobecenoBanue, | Mayauts, | O (1,2,3,4,5) 8 16
PaHEHHOCTH DIIEMEHTOB B 3EMHOM KOpe 1 TECTOBBIN BEITIOJIHUTE
KocMoce. XUMUYECKHe U (HU3HUIECKHe KOHTPOITh

CcBoiicTBa BemiecTBa. I1oHATHE O UHMCTOM
BemiecTBe U mpuMecH. OCHOBHBIE METOBI
nosydyeHus1 yucThix BewecTs, IIJIK. Kinac-
cU(UKANNI XUMUIECKAX PEareHTOB 110
crenieHU YucTOThl [IoHsATHE 0 XMMHUYECKOH
peaxkiu Kak IpeBpaIleHuN BEIECTB.
OCHOBHBIE TUITBI XUMHYCCKUX PEAKIIHMH:
pEaKIINH Pa3I0KEHUs, COETUHEHHUS,
3aMCIIeHHS, 0OMEHA, BHYTPEHHET O
npeBpamenns. HoMeHkIaTypHbIe MpaBuiia
HIOITAK HeopraHUYECKHX BEIICCTB.
Knaccudukammst mpocThIX BEIIECTB.
Knaccudukanys CIIOXKHBIX BEIIECTB TTO
cocTtaBy. buHapHbIe cCOeTUHECHHS.
HMHTepMeTANTHYECKUE COSTUHCHHMS.
Knaccudukanys CIIOXKHBIX BEIIECTB 1O

(O YHKITMOHAIBHBIM MIPH3HAKAM.

2 Anpo xak TMHAMAYECKasl CHCTeMa MPOTOHOB | cobecemoanue, | Wsyauts, | O (1,2,3,4,5) 8 16
U HEUTPOHOB. Y CTOWYMBBIEC U HEYCTOUYMBBIC TECTOBBIN BBITIOJTHUTH
sapa. PagnoakTuBHEIM pacnan anep. [lepuon KOHTPOIb

nojaypacimana. ﬂﬂCpHLIC p€aKnuu u
NMPpCBpalICHUA XUMHUYCCKHUX DJICMCHTOB.




I/ICKyCCTBCHHaSI PAaanOaKTHUBHOCTD.
«MeueHbIe» aTOMEI M UX NPpUMCHCHUC.

OtkpbiTHE IEpHOAUYEcKOro 3akoHa .M.
MenneneessiM. [IpuHIH TOCTPOCHUS
€CTECTBEHHOUW CHICTEMEBI DJICMCHTOB.
Hcnonwszosanue [I.11. MeHeneeBbIM
METOZOM MHTEPIIOSAIUH JIJIS UCIIPABICHUS
ATOMHBIX MacC | MPeACKa3aHUus CBOHCTB eIe
HE OTKPBITHIX JIEMCHTOB.
DKCIEePUMCHTATBHBIC TOATBEPKICHUS
TeopeTudeckux npeackazanuii .M.
MenneneeBa. 3HaueHUE OTKPBITHS
MIePUOINIECKOTO 3aKOHA. PackphITHE B
MEPUOUICCKON CHCTEME BCeOOIen
€CTECTBECHHOW B3aUMOCBSI3U MEX]Ty XUMU-
YECKHUMH dJIEMEHTaMHU. [ paHUIIBI M SBOTIOIUS
TMEPUOUICCKON CHCTEMBI.

cobece0BaHHUeE,
TECTOBBIN
KOHTPOJIb

N3yuurs,
BBINOJIHUTH

0(1,2,3,45)

16

Bonopoanast cBsizb. MexxMomnekynsipHas u
BHYTPUMOJIEKYJISIPHAS BOJIOPOJIHASI CBS3b.
Bnusinue BoopoIHOM CBSI3U Ha CBOMCTBA
BelecTBa. Pob BOJOPOHOM CBS3U B
OMOJOTHYECKUX Mporeccax. MeTamndeckas
cBs13b. OCOOCHHOCTH 3JICKTPOHHOT'O CTPOCHUS
aATOMOB, CITOCOOHBIX K 00Pa30BaHHIO Me-
TAJUIMYECKOU CBSI3U. MeXMOJIEeKyIIsIpHbIE
B3auMOJAENUCTBUS. JMONb-TUIO0IIb, JUTOIb-
WHYIIUPOBAHHBIN JUTIOJb, TUCTIEPCUOHHOE
B3auUMOJIEHCTBHE.

cobeceoBaHueE,
TECTOBBIN
KOHTPOJIb

W3yunts,
BBITOJTHUTH

0(1,2,3,45)

16

HonHbIl 1 paguKalIbHBIN MEXaHU3MBI
XUMHYECKUX peakuuii. CBoOOIHbBIE
panukansl. [IoHATHE O LEMHBIX PEAKIIUAX.
Buabl katanu3a: roMOTeHHBIN, Te-
TEPOTreHHBINA, MUKPOTeTEPOreHHBIH,
aBTOKATaJN3, MOJOKUTEIBHBIN 1
OTPHIATEIbHBINA KaTaJln3, IOHITHE 00
naruouropax. OcobeHHoCTH PEPMEHTOB KaK
KaTanu3aTopoB. Mcrnonbp3oBaHne
KaTaJIn3aTOPOB B IPOMBIIUICHHOCTH.

cobeceoBaHue,
TECTOBBIN
KOHTPOJIb

N3yuurs,
BBINIOTHUTD

0 (1,2,3,4,5)

16

[IpuMeHeHue TepMOAMHAMUYECKUX (DYHKITHIA
JUUISL XapaKTEPUCTUKH PEeaKIIMOHHOMH
CIIOCOOHOCTH BEWIECTB U OLICHKE
BO3MO>KHOCTH NPOTEKAHUSI XUMHYECKUX
peakuuii

cobecemoBanue,
TECTOBBIN
KOHTPOJIb

N3yuurs,
BBINIOTHUTD

0 (1,2,3,4,5)

16

CBoiicTBa pacTBOpPOB. PacCTBOPUMOCTS.
Konuenrpamus pactBopoB. CriocoOsl
BBIPAYKCHHSI KOHIICHTPAIIMH PACTBOPOB:
MaccoBas JIOJISl PaCTBOPEHHOTO BEIIECTBA,
MOJIIpHAs KOHIIEHTPAIUs, MOJISIpHAs
KOHIICHTPAIMs SKBUBAJICHTA, MOJIbHAS OIS,
MOJISITBHOCTb.

cobeceoBaHHE,
TECTOBBIN
KOHTPOIb

N3yuurs,
BBITIOTHUTD

0 (1,2,3,4,5)

16

OKHCITUTENHHO-BOCCTAHOBUTEILHEIE
peakunn. OKUCTUTENH, BOCCTAHOBUTEIH.
OCHOBHBIEC 3aKOHOMEPHOCTH B H3MEHEHUHT
OKHUCIIHTEIEHOBOCCTAHOBUTEIBFHBIX CBOICTB
MIPOCTHIX BEIIECTB U coequHeHni. CTeneHp
okucinenns. Kimaccudukarms oKucIuTenbsHO-
BOCCTaHOBUTEBHBIX peakuuil. MeTo bl
paccTaHOBKHU KO3((UIIMEHTOB B ypaBHCHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
Pons cpensr B IpOTEKaHUU OKUCIHTEIBHO-
BOCCTaHOBUTEJBHBIX NPOLIECCOB. MOJspHbIE
MAacCChl SKBUBJIEHTOB B OKUCIHUTENbHO-
BOCCTAHOBUTENBHBIX PEaKIIHIX.

cobecenoBaHue,
TECTOBBIN
KOHTPOIb

N3yuurs,
BBITIOJTHUTD

0(1,2,3,45)

16




9 Kiaccudukarms KOMIUIEKCHBIX COeTUHEHUI: | cobecenoBanue, | Mayaurs, | O (1,2,3,4,5) 9 16
TUITMYHBIE KOMIUIEKCHBIE COETUHEHNS, TECTOBBIN BEITIOJTHHUTE
XeJaThl, IOJIH- SIepHbIE KOMILICKCEI, H30- H KOHTPOJIb
reTEPOIOINCOEINHEHHS, AKBAKOMILJICKCHI
(KpHCTALTOTHAPATHI KaK YaCTHBIN ClTydail
AKBaKOMIUIEKCOB). AMMHAKATHL
AnumokoMInIeKchl. JIBOWHBIE COTH KaK
YaCTHBIN CTydail alfuJOKOMIUIEKCOB.
ITonuranoreHu bl, Mo- JTUCYIBIBI,
MEPOKCUIAHBIE COSTUHEHHUS.

10 | KnacrepHble COeAMHEHUS, MT-KOMITIEKCHI, 9 17
KOMILIEKCHI «T'OCTh- XO03SIUHY, COSAUHEHHS
BKJIIOUEHMUS, KJIATPaThl, [ICOJUTHI. M3oMepus
KOMILIEKCHBIX COeIMHEHHUI: TH- paTHas,
KOOpAMHAIIMOHHAs, T€OMETpUIECKasi, H30-
MepHs TOJI0KEHUS (CoieBasi U30Mepusi),
MOHU3AIMOHHAS, ONITHYECKasl.

6.2. MeTonnyeckue yKa3aHusl 10 OPraHU3aLMU CAMOCTOSI TeJIbHOI padoThl CTYeHTOB

MeToauyeckne peKOMeHAlUM 110 MOAT0TOBKE K KOJIJIOKBUYMY (Co0ece10BAHMIO)

KomnokBuymoM HasbIBaeTcst coOeceOBaHME MpemofaBaTeNs M CTYACHTa 10 3apaHee OMNpeleleHHBIM
KOHTPOJIbHBIM  BOITpOCaM. ]_ICJ'IB}O KOJIJIOKBUYMaA  SIBJISIETCA q)OpMI/IpOBaHI/IC Yy CTYACHTa HaBLIKOB aHaJinu3a
TEOPETUYECKUX INpoOJIeM Ha OCHOBE CaMOCTOSTENbHOIO H3YydeHUs Yy4eOHOH M HaydHOW sureparypsl. Ha
KOJUIOKBHUYM BBIHOCSITCSI KPYITHBIE, MTPOOJIEMHBIE, HEPEKO CIIOPHBIE TEOPETUUECKUE BOMPOCHI. YTOp JAeiaercs Ha
MoHorpaduueckue padoThL.

Ot cryznenra TpedyeTcs:

- BIAJEHHME M3YYEHHBIM B XO0J€ Y4eOHOro mpoliecca MAaTepHaioM, OTHOCAIIUMCS K paccMaTpHBaeMOoii
npobiieme;

- 3HaHME DPA3HBIX TOYEK 3PEHMs, BBICKA3aHHBIX B HAy4YHOM JINTEpaType IO COOTBETCTBYIOILEH Mpobieme,
YMEHHE COIOCTABIIATh X MEXIY COOOH;

- HaJTM4Ke COOCTBEHHOTO MHEHHMS 110 00CY)XJaeMbIM BOIIPOCAM M YMEHHE €ro apryMEeHTHPOBATb.

KomnokBuyM — 3T0 He TOJNBKO (popMa KOHTPOJS, HO M METOA YIIyOJeHHs, 3aKpeIUIeHUs 3HaHUH CTYIEHTOB,
TaKk Kak B XOfe coOeceloBaHMA IPENoJaBaTelb Pa3bsACHACT CIOXHBIE BOINPOCH, BO3HHUKAIOIIME Y CTYyOCHTA B
Ipoliecce M3y4eHHs AAHHOrO HUCTOuHHMKA. OJHAKO KOJUIOKBUYM HE KOHCYNbTallus M HE 3K3aMeH. Ero 3anaua
JOOUThCA TIIYOOKOro H3y4eHHs OTOOpAaHHOrO MaTepuaja, MNpOOYIUTh Y CTYIEHTa CTpEeMJICHHE K YTEHHIO
JIOTIOJIHUTENBHON HAYYHOU JIUTEPaTyphl 10 U3y4aeMon AUCLIUILIMHE.

Iloozomogka K KONNOKEUYMY.

IloaroroBka K KOJUIOKBUYMY HauMHAeTCA C YCTAHOBOYHOH KOHCYNBTALMM IIPEMOfaBaTels, Ha KOTOPOH OH
pas3bACHAET Pa3BEepHYTYIO TEMATHKY MPOOJIEMBI, PEKOMEHAYET JIUTEPATYPy VI U3y4eHUS U OOBACHAET MPOLEAyPY
MIPOBEACHUS KOUIOKBUYMa. Kak MpaBuiio, Ha caMOCTOATENbHYIO MOATOTOBKY K KOJIJIOKBUYMY CTYIEHTY OTBOIUTCS
3-4 Hememu. MeTonuyeckue yKka3aHUs COCTOAT W3 PEKOMEHIALMH N0 HM3YYEHHIO HCTOYHHKOB W JIUTEPaTypHI,
BOIIPOCOB Ul CAaMOINIPOBEPKH M KPAaTKUX KOHCIEKTOB OTBETAa C MEPEYHCIICHHEM OCHOBHBIX (DAKTOB M COOBITHIA,
OTHOCSIIUXCS K IyHKTaM IUIaHa KaKIOW TEMBbl. DTO JAOJDKHO IMOMOYb CTYACHTAM IIEJICHANpPABICHHO OpraHU30BaTh
paboTy 10 OBJIAZICHHUIO MaTEPUAJIOM H €ro 3alIOMHUHAHMIO. [IpH IOATOTOBKE K KOJUIOKBHYMY CIEAYET, IPEKAE BCETO,
MIPOCMOTPETh KOHCIEKTHI JICKINH U MPAaKTHYECKUX 3aHATUI U OTMETUTH B HUX MMEIOIINECS BOIPOCH KOJNIOKBHYMa.
Ecnn kakwe-To BONPOCHI BBIHECEHBI INPEMOAABATENIEM HA CaMOCTOATENBFHOE HM3Y4€HHE, CIEAyeT OOpaTHThCS K
yaeOHOI TuTepaType, peKOMEHIOBAaHHOM IperoaBaTelieM B KauecTBE MICTOYHUKA CBEICHH.

KomnokBuyM mpoBomutcs B (hopMe HHIMBHAYAIBHOH Oecenbl MperojaBaTels ¢ KaXIbIM CTYISHTOM MM
Oecenpl B HEOONMBIINX Tpymmax (2-3 gemoBeka). OOBIYHO IMpENOAaBaTENb 331a€T HECKOIBKO KPATKUX KOHKPETHBIX
BOIIPOCOB, TO3BOJISIOMINX BBUICHATH CTENEHb J0OPOCOBECTHOCTH PAa0OTHI C JHUTEPAaTypoOl, MPOBEPSIET KOHCIIEKT.
Hamee ©Oomee mompoOHO o0OCYXIaeTcss Kakas-THOO CTOpPOHA TPOOJIEMBI, YTO TIIO3BOJSET OICHHUTh YPOBEHB
TTOHUMAaHHS.

Memoouueckue yKazanus no HARUCAHUIO OOKNAOA

-Hoknan. Jloxman - myOIMYHOE COOOIIEHUE WM JOKYMEHT, KOTOPHIE COAEp)KaT WH(POPMAIHIO W OTPAKAIOT
CyTh BOIIPOCA WJIN MCCIIEJOBAHNS IPIMEHHUTENIBHO K JAHHON CUTYaInH.

Bunasl mokinamos:

1. YcrHBI mOKIAx - YMTAEeTCS MO WTOTaM MpOJeNIaHHOW pPaboThl M sBisieTcsl 3((GEKTUBHBIM CPEACTBOM
Pa3bsICHEHHS ee Pe3yJIbTATOB.

2. IucemenHbIil mokiam: - kpaTkmid (o 20 crpaHWI)) - pe3loMHpyeT Haubonee BaKHYI0 HH(OPMAIHIO,
TIOTYYEHHYIO B XOZI€ MCCIIEIOBAHMS; - MOAPOOHBIN (110 60 CTpaHMI) - BKIIOYAET HE TOIBKO TEKCTOBYIO CTPYKTYPY C
3aroJIOBKaMu, HO ¥ IMAarpaMMBl, TaOJIHIIBI, pUCYHKH, (hoTorpadun, NpUI0KEeHHs, CHOCKH, CCBUTKH, THITEPCCHIIKH.

Bermonaenue 3aganust:




1) wetko chopMynHpoOBaTh TEMY (HapUMEp, MICEMEHHOTO JOKIIA);

2) W3yduThb W T1OA0OpaTh JUTEpaTypy, PpEKOMEHAYEMYIO II0 TeMe, BBIJCINB TPH HCTOYHHKA
6ubnmorpaduueckoil MHpOpMAIMK: - MEpBUYHBIC (CTaTbW, IUCCEPTAllMM, MOHOrpaduyd M T. 1.); - BTOPUYHBIC
(bubmmorpadus, pedepaTUBHbIE )KypHAJIBI, CUTHAJIbHAS HH(POPMAIWS, TIaHbl, Tpad-CXeMbl, IpeIMETHBIE YKa3aTeln
U T. /1.); - TpeTH4HBIE (0030pbI, KOMITWIISITUBHBIE PaOOTHI, CIPAaBOYHBIE KHUTH H T. 11.); 20

3) HammcaTh IUIaH, KOTOPHIX MOJIHOCTBIO COTJIacyeTcsl C BRIOPaHHOW TEMOM ¥ JIOTHYHO PAaCKpPBIBAET €¢;

4) HammcaTh JOKJIaA, coOlozasl cilenyrolue TpeOOBaHUS: - K CTPYKType JOKIaja - OHa JOJDKHA BKIIFOYATh:
KpaTkoe BBelIeHHE, OOOCHOBBIBAIOIIEE AKTYaJbHOCTh IMPOOJIEMBI; OCHOBHOH TEKCT; 3aKJIIOUEHHE C KPaTKHUMHU
BBIBOJIaMH 110 HCCIEAyeMOH IpodieMe; CIUCOK HUCIONB30BAaHHOM JIUTEPaTyphl; - K COJEP)KaHUIO JOKIaja - oomue
TIOJIO’KEHHsI HAJIO TIOJKPENHUTh W TOSICHUTh KOHKPETHBIMH IpUMepaMH; HE IIePecKas3blBaTh OTAEIbHBIC TJIaBbI
y4eOHMKa WIN Y4eOHOr'0 MOCOOWS, a M3JIOKHTh COOCTBEHHBIE COOOpPaKEHMsI MO CYIIECTBY paccMaTpUBAEMbIX
BOIIPOCOB, BHECTH CBOM TIPETIOKECHUS;

5) obopMuUTh pabOTy B COOTBETCTBHH C TPCOOBAHUAMHU.

[Tnanupyemble pe3yabTaThl CAMOCTOATENBLHOM PaboThI:

- CIIOCOOHOCTh CTYJCHTOB aHAJIM3MPOBATh PE3YJbTaThl HAYYHBIX HCCIIENOBAHUA M TPUMEHATh HMX IPH
peLIeHNH KOHKPETHBIX 00pa30BaTeIbHBIX M UCCIIEIOBATENLCKIX 3a/1a4;

- TOTOBHOCTH HCIIOJIb30BaTh WHIMBHIYalIbHBIE KPEAaTHBHBIE CIHOCOOHOCTH JJIsi OPHIMHAIBHOTO pPEICHHS
HCCIIe0BAaTENbCKUX 3a/1a4;

- CIIOCOOHOCTH pelIaTh CTaHIAPTHBIE 3aaui NPOpECCHOHATBHON JEeITEIbHOCTH Ha OCHOBE MH(OPMAIIMOHHON
n oubmorpaduueckoil KyabTypsl ¢ IPUMEHEHHEM MH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI U C Y4E€TOM
OCHOBHBIX TpeOOBaHMH MH(OPMALIMOHHOH 0€3011aCHOCTH.

Memoouueckue yka3anusa no npe3eHmayuam

Metoapb! IT - co3naHus KOMIBIOTEPHBIX [IPE3EHTALMN, B TOM YHCJIE MYJIbTUMEAUNHBIX.

[Ipezenmayusi — 3TO NPOAYKT CAMOCTOSATENbHOM pabOThl CTyIEHTa, MpPEACTaBISIoNMH co00i Mennapadory,
COINPOBOXK/IAIOUIYI0 YCTHOE BBICTYIUICHHE M 00ECIeYHBAIOIIYI0 3(PPEKTUBHOCTh BOCHPHUSTHSI U3JIaraeéMoro B XOe
BBICTYIIJICHUS MaTE€pHraja.

TemaThka M HamoJIHAEMOCTb MOATOTABIMBAEMBIX CTYIEHTAMHU IIPE3CHTALUM ONpEAesIeTcsl TeMaTHUKON
JOKJIaJI0B, COOOIIEHHH U BBICTYIUICHHH, KOTOPbIE TOTOBSTCS [0 COOTBETCTBYIOIIUM BOIPOCAM M3Y4aeMBbIX TEM.

IIpe3enTanus — 3TO MpaKTHKa KOMIUIEKCHOTO BBICTYIUIEHHS, OKa3a U OOBSICHEHUS] MaTepralia Iyl ayJuTOpUn
WM Y4YaIIerocsi C UCIOJIb30BaHNEM MeanapaboTsl. Meauapabora B CTPYKType Mpe3eHTauu (j1ajgee — mpe3eHTalus)
MOXKET MPEICTaBIATh COOOH coyeTaHHe TEKCTa, WUIIOCTPAlUid K HEMY, I'MIIEPTEKCTOBBIY CChIIOK, KOMIIBIOTCPHOM
aHUMAalWH, Tpa MKy, BUAEO, MY3BIKH U 3BYKOBOT'O psiia (HO He 00s3aTeIbHO BCE BMECTE), KOTOPbIE OpPIaHM30BaHbI B
eIMHYIO Cpely, BBLISP)KaHbl B eqUHOM IpaduyeckoM ctuie. KpoMe Toro, mpeseHTanus IMeeT CIOXKeT, CLieHapui U
CTPYKTYPY, OpPraHM30BaHHYIO IJis YyIOOHOro BocHpuATds HHPopManuu. OTIHYUTETBHOH OCOOEHHOCTBIO
NIpe3eHTalluy  ABISIETCsl €€ WHTEepaKTUBHOCTb, TO €CTh CO3JaBaeMas JUlil I0Jb30BaTeNs BO3MOXHOCTh
B3aMMOJECHCTBUSI Uepe3 3JIEMEHTHl YIpaBieHHA. BHE 3aBHCHMMOCTH OT HCIOMHEHUS MPE3EHTALUs JIOMKHA YETKO
BBITIOJIHATH [TOCTaBJICHHYIO 11eJIb: IOMOYb JOHECTH TpeOyeMyto HHPOpMaUio 00 00BEKTe MPEe3eHTALIH.

Yare Bcero mpe3eHTanus MpeicTaBiisieT co0OH COBOKYITHOCTH chiaiifioB. Ho mpeseHTanus — 3T0 He MpOCTO
caiipl ¢ TEKCTOM M KapTUHKAaMH, COIPOBOMKAAIOINIME BbICTyIUIeHHe. Cnaiifibl — BCEro JHIIb WIITIOCTPATHBHBINA
MaTepual K BBICTYIICHHUIO, 3JIEMEHT Npe3eHTanuu. IIpesenranus — 310, mo cyTH, 6a30BbIC TE€3UCHI BBICTYIUICHMS,
aKICHTUPYIOIE BHUMAHHE CiIyllaTeneil Ha caMoM TIJaBHOM. lIpy moMolM pas3inyHBIX ayJHOBH3YallbHBIX
Croco00B Tpe3eHTAlMs IPU3BaHA BBICTYNAIOIIEMY COXPAHITh, a CIYIIATENAM — «BHIETH» U B HEOOXOJUMBIX
KOHTEKCTaX OINEpPaTUBHO BOCTIPOM3BOJNTH EAMHYIO CMBICIOBYIO JINHHIO B BBICTYIICHHUH.

[Ipesenrammsa coctout u3 ciaifgoB. LlerecooOpa3sHo mpuaepKUBAThCSA CIESMYIOMIEr0 MpaBWiIa: OAWH CIai] —
OJHA MBIC/b. YOEIUTENbHBIMU OBIBAIOT IPE3CHTALNK, KOT/a Ha ONHOM CJaiae HaeTcs TE3UC M HECKOJIBKO €ro
JIOKa3aTenbCTB. YTOOB! y4ecTh INCHXOIOTHYECKHE 3aKOHOMEPHOCTH BOCIPHUSATHS HMH(GOpMAIMH, NMpH pa3paboTke
MIpe3eHTAINi OJIE3HO UCIIOIH30BATh Ha Claiiie He Ooliee TPUALIATH CIIOB U IIATH IYHKTOB cIiiicka. Ecim Ha cnaiine
UZIET CIIHCOK, €r0 HEOOXOOMMO JelaTh MapajuleIbHBIM, UMEETCS B BHAY, YTO MEPBBIC CIOBAa B HAYale KaKIOH
CTPOKH JTOJDKHBI CTOSITH B OJHOM W TOH ke opme (manexe, poae, CupsHKeHud u T.4.). O0s3aTenbHO HE0OXO0IUMO
OCMBICTICHHE TIETICBBIX 3aTr0JIOBKOB, pa3Mep mpudra — He MeHee 18 mT.

CmpyKmypho codepcanue npe3eHmayu Mo}cem eol2ia0ems ciedyiouum 00pazom:

1. TuryneHsiit mucT. [lepBrlit cnaiia conepXUT Ha3BaHWE MPE3CHTAINH, €€ aBTOPa, KOHTAKTHYIO HH()OPMAITHIO
aBTOpA.

2. ConeprkaHne. 31ech pacIiChIBaeTCs IUIaH MPE3CHTAlNH, OCHOBHBIE €€ pasenbl WM BOMPOCH, KOTOpHIE
OyIyT pacCMOTpPEHEI.

3. 3aronoBok pa3zzgena.

4. Kpatkast uH(opManusi, OTpakaromas BeAyIIHe Haen BHICTYIUIEHHS. [IyHKTB 3 ¥ 4 MOBTOPSIOTCS CTOJBKO,
CKOJIBKO He00X01MMO. [ TaBHOE TYT NPHUAEP KUBATHCS KOHIEIIINH: TE€3UC — ApTYMEHTHI — BBIBO/L.

5. Pe3tome, BBIBO/IBI. BBIBOIBI TOMKHBI OBITH BBIPAXKEHBI SICHO M JAKOHWYHO Ha OTAEIBEHOM CIIaie.

6. OuHANBHEINA cnailin «biaarogapio 3a BHUMaHHUEY.

6.3. MaTepuaJbl 1151 NPOBE/IEHUSI TEKYLero M MPOMe;KyTOUHOr 0 KOHTPOJISI 3HAHUH CTY/1IeHTOB


https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D1%82%D0%B5%D0%BA%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C

KOHmpOJlb 0C80€HUA Komnemeuuuﬁ

Ne | Bup koHTpOIS KonTponupyemsle TeMbI (pa3aensl) Komnerenuun,
m\ KOMIIOHEHTBI
KOTOPBIX
KOHTPOJIHPYIOTCS
1 | cobecenoBanue, | IlpocTbie u cioKHBIE BelIeCTBa. PacpocT-paHeHHOCTh AJIEMEHTOB YK-1, OIIK-1
TECTOBBII B 36MHOU KOpe M KOCMOCe. XMUMIUYCSCKHE U (PI3UUCCKUE CBOMCTBA
KOHTPOJIb BemiecTBa. [IoHATHE O YUCTOM BemecTBe U nmpuMecH. OCHOBHEBIC
METOJIBI TONTydeHus YUCThIX BemecTs, [1JIK. Kmaccnbukarms
XUMHUYECKHX PEareHTOB IO CTENEH! YUCTOTHI [ToHsITHE O
XHMMYECKOH peakIMK KaK mpeBpalieHuu BemecTB. OCHOBHBIE
THITBI XUMHYECKUX PEAKIHHA: PeakIMK pa3I0KeHHUs,
COCITMHCHUS, 3aMCIIICHUs, 0OMEHa, BHYTPEHHETO MPEBPAIICHUS.
Howmenknarypubie npasuna MFOITAK Heopranmueckux
BemiecTB. Kimaccudukanus npocThix Bemects. Kinaccudukamms
CJIOXHBIX BEIIECTB MO0 COCTaBy. BHHApHBIC COCTMHCHUS.
HHTepMeTannuueckue coenuueHus. Kiaccupukanus cIoxHbIX
BEIIECTB M0 (PYHKIIMOHATHHBIM NMPU3HAKAM.
2 | cobecemoBaHue, | SIapo Kak AMHAMHYECKAs CHUCTEMa MPOTOHOB M HEHTPOHOB. YK-1, OIIK-1
TECTOBBIN VYcroliunBbie U HEYCTOWUYMBEIC siApa. PagnoakTUBHBIN pacma
KOHTPOJIb snep. [lepuon monypacnana. SaepHbie peakiuu U MPEBPaIlCHUS
XUMHUYECCKUX DJICMCHTOB. I/ICKyCCTBeHHaﬂ PAaaNOAKTUBHOCTD.
«MeueHrle» aTOMEBI U UX MMPHUMECHCHUC.
3 | cobecemoBanue, | OTkpbITHE TepuogudYecKoro 3akona /.. MenaeneeBbiM. VK-1, OIIK-1
TECTOBBIN [IpyHUIMO TOCTPOEHHUS €CTECTBEHHON CUCTEMBI 3JIEMEHTOB.
KOHTPOJIb Ucnons3zoBanue .M. MenaeneeBbIM METOOM UHTEPIOJISIUA
JJIA UCTIpaBJICHUS aTOMHBIX MacCC U MPCJACKasaHus CBOMCTB [S11(§]
HE OTKPBITHIX 2JIEMEHTOB. DKCIEPUMEHTAIbHBIE TTOITBEPKICHHS
TeopeTuyeckux npenackazanuii JI.M. MenneneeBa. 3HaueHue
OTKPBITHUS IEPUOANIECKOT0 3aKoHa. PackpeiTue B
MEePHOJINYCCKON CHCTEME BCeOOIEe eCTECTBEHHOM B3aUMOCBSI3 U
MEXAY XUMHYECKUMH dJIeMEHTaMu. [ paHHIIbI ¥ BOJIOLHNSA T1e-
PUOANYECKON CHCTEMBL.
4 | cobecemoBanue, | BomopoaHas cBsi3b. MeXMOIEKYIApHAS M BHYTPUMOIIEKYISIpHAS VYK-1, OIIK-1
TECTOBBIN BOJOPOAHAS CBsI3b. BiausHue BOTOPOIHOM CBSI3U HAa CBOMCTBA
KOHTPOJb BelecTBa. Posib BOJOPOIHOM CBS3H B OMOJIOTHYCCKUX
mporeccax. MeTtautnueckas cBsa3b. OCOOCHHOCTH AJIEKTPOHHOTO
CTPOCHMS aTOMOB, CLIOCOOHBIX K 00pa30BaHMIO METAIIMUECKON
CBs3U. MEXMOJIEKYISIpHBIE B3aUMOACHUCTBHU. J|UII0Ib-AUII0Ib,
JIUTIONb- HHAYIIUPOBAHHBIN JUIOE, TUCIIEPCUOHHOE B3aH-
MOJEHCTBHE.
5 | cobecenoBanue, | MIOHHBIN U paguKalbHBIA MEXaHU3Mbl XUMHUECKHX PEaKIIUI. YK-6, OIIK-1
TECTOBBIN CBoOogHbIe pagukaibl. [IoOHSITHE O [EMHBIX PeaKIMIX. BHIbI
KOHTPOJb KaTajan3a: TOMOTC€HHBIN, TeTePOreHHbBIM, MUKPOTr€TePOreHHBIH,
aBTOKATaJU3, MOJOKUTEIBHBIA M OTPUIIATEIBHBIN KaTaJIu3,
noustre 00 uuruouropax. OcoOeHHOCTH (HEPMEHTOB Kak
KaTann3aTopoB. Vcrmonp3oBaHNE KaTaIN3aTOPOB B
MIPOMBITIUIEHHOCTH.
6 | cobecemoBanue, | IIpuMeHeHHE TEPMOIMHAMUIECKUX (DYHKITHI IS VK-1, OIIK-1
TECTOBBII XapaKTEPUCTUKH PEAKITMOHHOM CIIOCOOHOCTH BEIIECTB U OIICHKE
KOHTPOIb BO3MOKHOCTH NMPOTEKAHUS XUMHYECKHUX PEaKITIit
7 | cobecemoBanue, | CBoiicTBa pacTBopoB. PacTBopmmocTh. KoHIleHTpamus VK-1, OIIK-1
TECTOBBII pactBopoB. CIIoco0OBI BBIpa)KCHHSI KOHIICHTPAIIUH PACTBOPOB:
KOHTPOJb MaccoBas JIOJIS paCTBOPEHHOTO BEIECTBA, MOJIIPHAS
KOHIIGHTPAIS, MOJISIpHAs KOHIICHTPANHs SKBUBAJICHTA,
MOJIbHAS JTOJIsI, MOJISTIBHOCTb.
8 | cobecemoBanue, | OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIC peakuu. OKUCIHTEIH, VK-1, OIIK-1
TE€CTOBBIH BoccTaHoBHUTETH. OCHOBHBIE 3aKOHOMEPHOCTH B U3MEHCHUH
KOHTPOJb OKHCITUTEIbHOBOCCTAHOBHUTEIBHBIX CBONMCTB MPOCTHIX BEMIECTB H

COG,I[PIHCHHﬁ. CreneHb OKUCICHHUS. KJ'IaCCI/I(bI/IKaIII/IH
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ. MeTOlILI

PaCCTaHOBKH KOBCI)q)I/IIII/ICHTOB B YPABHCHHUHN OKHUCJIUTCIIBHO-




BOCCTaHOBUTCIIBHBIX pCaKHHﬁ. Pons Cpe€abl B IIPOTCKaAaHUHU
OKHUCIIUTCIBbHOBOCCTAHOBUTCIIbHBIX ITPOLCCCOB. MOJ'IHDHHG
MacCChl SKBUBAJICHTOB B OKHCJIUTCIbHOBOCCTAHOBUTCIIbHBIX

peakuusx.
9 | cobecemoBanue, | Kiaccubukaius KOMIUIEKCHBIX COCTMHEHUH: TUITHIHBIC VK-1, OIIK-1
TECTOBBIN KOMILIEKCHBIC COSUHECHUS, XEJIaThl, TIOJIU- sJICPHBIC
KOHTPOJIb KOMILIEKCHI, H30- U TeTEPOTOJIMCOSIUHEHHNS, aKBAKOMILJICKChI

(KpHCTAITOrUAPATHl KaK YaCTHBIN CTydai aKBaKOMILIEKCOB).
AMMuakaThel. AIIMIOKOMIUIEKCHL. JIBOMHBIC COJIM KaK YaCTHBIN
ciydai anuaoKoMIniekcoB. [lonuranoreHuasl, mo- JUCYIbIbI,
TIEPOKCHIHBIE coenHeHNs. KitacTepHble coeMHeHHus, -
KOMIIJIEKCHI, KOMIUIEKCEI «TOCTh- XO3SHHY, COSIMHECHUS
BKJIFOUCHMS, KJIATPaThI, IEOJHUTHL. M30Mepus KOMIUIEKCHBIX
COEJIMHEHUM: TH/I- paTHas, KOOPAUHAIIMOHHAS, TEOMETpHUUecKas,
HU30MepUs TIOJIOKEHUs (CoJieBast H30MEPHsl), HOHU3AI[MOHHAS,
OITHYECKasl.

Matepuansl il TPOBEIACHUSA TEKYIIETO0 KOHTPOJS 3HAHUM W TPOMEKYTOYHOH AaTTECTAI[MM COCTABJISIOT
OTJIETbHBINA JOKYMEHT — DOHO 0UeHOUHBIX cpedcme no oucyunaune «Xumun». lpunooscenue 1 PIT

7. YuyeOHO-MeTOOIHUYECKOE W MaTepHATbHO-TEXHMYECKOe obecneuenne AucuuuInHbl (Moayas) 51.0.10

Xumus
a) OCHOBHasI:

1. Axmeros H. C. O6mias u Heopranuueckas xumus: ydeOHuk s By3os/H. C. Axmeros. — M.: Beicn. mik.,

2002. - 743 c.

2. I'munaka H.JI. O6mras xumust. — M.:Uurerpan-Ilpece, 2002. — 727 c.

3. 'nmunka H.JI. 3agaun u ynpaxkaenus no obmeit xumun. — JI.: Xumus, 2001.

4. Hekpacos b.B. O6miast u Heopranuueckast xumus. — M.: Xumust, 1973.

5. Vraii SI.A. O6was u neopranuueckas xumus. — M.:BI, 2000. — 527 c.

6. CanamoB A.X., Kuruesa JL.W., AxranueBa A.I'. JlabopaTopHblii MpakTHKyM IO OOILIEH U HEOPraHUYECKOH

xumui. [Tox pex. npodeccopa Cynreiropoit 3.X. — Marac, [Tunurpum, 2008. — 71 c.

0) MONMOJTHHUTEJbHAS:

1. Cremun b. JI. Heopranmueckas XuMus: Y4eOHHMK OIS XUMHYECKMX H XHUMHKO-TEXHOJOTHYECKUX
cneuuanbHocTei Boicul. yued. 3aBenenuii/b. JI. Crenun, A. A.llBerkoB. — M.: Beiciias mikona, 1994. — 256 c.

2. CysopoB A. B. O6mast xumusi: yqeOHOoe mocodOue Juisi Bbicil. yued. 3aBemenuii/A. B. CyBopos, A. b.
Huxonsckuii. — CII0.: xumus, 1995. — 624 c.

3. Jlumun P. A. Peakuuu HeopraHMUecKHX BelecTB: crpaBouHUK/P. A. Jlumun. — 2-e u3f., nepepal. u o1, —
M.: Ipoda, 2007. — 638 c.

4. PabunoBuu B. A. Kparkuii xuMunueckuii cnipaBounuk/B. A. Pabunosuy, 3. f1. XaBuna. — CII6 .:Xumus,
1994. - 432 c.

5. 3agaun wu ynpaxHeHus 1o ooOieit xumun: yde6Hoe mocooue./Ilox pen. H. B. Kopouna. — M.: Beicias
mkoia, 2003. — 255 c.

6. TonbOpaiix P. A. COopHHK 3a/1au ¥ YIIPaXXHEHUH MO XUMHUH: Y4eOHOe MOocoOue Ui XHUM.-TEXHOIN. CIIell.
BhIclL yueb. 3aBenenuit/P. A. ['onbOpaiix, E. Y. Macnos. — M.: Beicmiast mikona, 1997. — 384 c.

7.2. AHuTepHET-pecypchl
Hapsiny ¢ TpanuumOHHBIMM W3JaHUSAMH CTYAEHTHI M COTPYIHHKH HMEIOT BO3MOXKHOCTH IIOTB30BATHCA
3JIEKTPOHHBIMH TIOJTHOTEKCTOBBIMHU 0a3aMM JaHHbIX:

Ha3Banue pecypca CcpLIka/gocTyn

DnexTpoHHass OmbOnmoreka omnmaiiH «EmwHOE  OKHO K http://window.edu.ru
00pa3oBaTEIbHBIM PECYpCcam»

«O6pasoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru

denmepanbHBIA  00pa30BaTENBHBIM  MTOPTAT:  YUPEXKICHHS, http://www.edu.ru
porpamMmsl, ctaanaptel, BY3b1, Tectel EI'D, THA

denmepanbHBIl  HEHTP  WHPOPMAIMOHHO-00Pa30BaTENbHBIX http://fcior.edu.ru
pecypcos (PLIOP)

Pycckas BupTyaibHas OHOIHOTEKA http://rvb.ru

KalOuHeT pyccKoro si3blka M JIUTEPATYPHI http://ruslit.ioso.ru

HanoHalIbHBIH KOPITYC PYCCKOTO sI3bIKa http://ruscorpora.ru

ExeHenenpHuk Hayku U oOpasoBanms [Ora Poccum http://old.rsue.ru/Academy/Archives/I
«AxaneMus» ndex.htm



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm

Hayunast anextponHas 6ubiaroreka «e-Library» http://elibrary.ru/defaultx.asp

DnekTpoHHO-OnOIMoTeuHas cucrema [IPRbooks http://www.iprbookshop.ru

DNEeKTPOHHO-CIIPAaBOYHAsT CHCTEeMa JOKYMEHTOB B  cdepe http://www.informio.ru

obpazoBanust «HDOPMUO»

HNudopmanmonHo-mpaBoBas cuctema « KOHCYIbTaHT-TLTIOCH CereBast Bepcusi, OCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHON CETH
Nurl'y

DneKTpoHHO-O0MOIMoTeuHas cructeMa « OpaiT https://www.biblio-online.ru

WNudopmanmonHo-6nbimoreyHoe odecrneueHne yaeOHOro rmporecca BKIF0YaeT B ceOst:
® JIOCTYI K DJICKTPOHHO-OUOINOTEYHBIM CHCTEMAM U AJICKTPOHHBIM JOKYMEHTAM;
® XpaHEHHE BBIMTYCKHBIX paboT U BECHHUSI DIIEKTPOHHOTO MOPTHOINO 00yUAIOIINXCS;
o WV-reader (IPRbooks) /11 MOOMIIBHBIX YCTPOMCTB SISl HE3PSYMX U CITA00BHUIISIIIUX.
Wmeroniecss B By3e aJanTHBHBIC TEXHOJIOTHUH JJIs BHEAPEHHS HWHKIFO3MBHOTO 0OPa30BaHHs OOCCICYHBAIOT
BO3MOXHOCTh BHEAPEHHS METO/IOB MHKJIIO3MBHOTO 00pa3oBaHMs s O0ydeHHs JOJeii ¢ HapyIICHUsIMU 3pEHUS B
bopmax, afanTUPOBAHHBIX K OTPAHUYCHHUSIM HX 3I0POBBSI.

7.3. IlporpammHoe odecneyenmne
JIueH3MOHHOE TIPOTPaMMHOE 00eCIeUeHUE, HCroab3yemoe B url'Y
Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
ITporpammusiii kommekc MMUC “Buzyansnas Ctyaus TectupoBanus”
Awnrusupyctoe [10 Kaspersky endpoint security
CnpaBouHo-TipaBoBas cucrema «lapaHt

oML E

7.4. MaTepHa/JbHO-TEXHHYECKOe ofecreyeHue

HaunmeHnoBanue OCHALEHHOCTD CHeHATBHBIX OMELIeHUH 1 Ilepeuenn
cHenHaIbHbIX OMeleHuii MOMeIIeHUH JJIS CAMOCTOSITEJIbHOI padoThI JIMLIIEH3HOHHOI0 H
U NoMelleHuii 11s1 cBO0OAHO
CaMOCTOSITEIbHOI PadoThI PacnpocTpaHseMoro
NPOrpaMMHOIo
obecneyeHust
PexkBu3uUTHI
MOATBEPIKIAIOLIET0
AOKYMeEHTa
YuyebHas ayauropus 1 YKOMIIJIEKTOBaH: Windows 7
JeKIMOHHBIX 3aHATHIA Cron ans npenogaBatens - 1 T.; CTyI st Professional,
(Ne612). nperogaBsatens -1 mr.; Microsoft Office
3886001,PU, r. Marac, nocka - 1 mm.; TpubyHa-1 1mT.; mpoekTop -1 miT.; Professional,
yin. Xpymiesa, 1 9KpaH -1 mr.; meperocHoit HOyTOyk ASUS - 1 mt,; (T'ocymapcTBeHHBIN
cToi - 15 mt.; cTymps-30 mT. KoHTpakT Ne09 —
YueOHasi ayauTopus 1Jis YKOMILIEKTOBAH: 3K2010 or
NPaKTHYeCKUX 3aHATHI Cron myis mperofaBaTens - | mT.; cTym ans 29.03.2010, cpox
(Ne505) mperofaBaTens -1 mir.; JIeHCTBUS -
3886001,PH, r. Marac, nmocka - 1 mT.; TpuOyHa-1 mrT.; mpoekTop -1 mrt.; GeccpodHo)
yin. Xpymiesa, 1 9KpaH -1 mr.; meperocHoit HOyTOyk ASUS - 1 mt,;

cToi - 15 mrt.; cTymesa-30 mrT.

TepmocTat, TepmoMeTp, cocyn Jlroapa, BO3ayLIHAS
KonOa, meHTpudyra 1adopaTopHas KITMHAIECKAs
OITH, xuMu9eckast Iocya, peakKTUBEI, MUKPOCKOTIL,
KOJTOBI, IWIIETKH, IITATHUBBI, BECHI, HATPEBATEIbHBIC
CTOJIMKH, PEaKTHBBI, HOHOMETp. MydenbHas 1medsb
LOIP LF-9/11 G1;

HIkad cymmnensiii LIC-80-01CITY;

Muxpockorsr «MukMen-5»;

Konb6onarpesarens [19—4100M;

MarnuTtHas MelIaiKa ¢ HarpeBaTeneM «Kpocy;

Y CTpoiicTBO NPOCYIIKH XUM.IIOCY B

113-2000;



http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

Bonsgnas 6ans 119-4300;
Bbans xomOuumpoBanHas bK;
XonoaunbHUK «CapatoBy

YueOnas aynuropust Ne302
VIS CAMOCTOSITEILHOM
padoThI:

386132, Pecriybmika
Wurymerus, r. Hazpans,
AO T'amyp3ueBckuii, yi.
MaructpansHas , 39 «J».

yueOHast MeOenb Ha 28 MOCa09YHBIX MECT; CTOI IS
TperonaBaTels- 1T, ; CTy Juisl mperonaBaTess- 1. ;
MeJoBas Jgocka- 1 mT.

YueOnas aynuropust Ne406
YUTAJBHBIN 3271 ISl
€CaMOCTOAITeIbHOM PadoThI:
386132, Pecniy0Omuka
Wnrymerus, r. Haszpans, AO
I'amyp3ueBckuii, yi.
MaructpanbHas , 39 «».

yueOHast Mebens Ha 104 mocamounsix mect; Wi-Fi.




Pabouas nporpamma mucturuimHel (Moxyisi) 51.0.10 XwuMus cocTaBieHa B COOTBETCTBUH C TPEOOBAHUSIMHU
®I'OC BO no Hanpasnenuo noaroroBku 05.03.06 Dkonorus ¥ Opupoaononb30BaHUE, YTBEPKACHHOIO MPHUKA30M
MuHucTepcTBa HayKH W BbIcuiero oOpasoBaHus Poccuiickoii ®@enepammu ot «7» aprycra 2020 . Ne 894, ¢
W3MEHEHUSIMH | JIONIOJIHEHUsIMU OT: 26 Hos10pst 2020 r., 3apeructpupoBanHblii MunucrepcrsoM fOctumm PO or 19
asrycra 2020 r. Ne 59338

[Iporpammy cocraBui:

1. CanamoB A.M., Jon€eHT. K.1.H., ipodeccop Kadenpbl «XUMUsDY

[Iporpamma omoOpeHa Ha 3acenanuu Kaeapbl «XuMHUI»

ITpotokon Ne 9 ot «21» mas 2024 rona

[Tporpamma omoOpeHa YueOHO-METOAMYECKUM COBETOM HHKEHEPHO — TEXHUYECKOr0 HHCTUTYTa

nportokon Ne 9 ot «_22_» mas 2024 rona



CaejleHus1 0 epeyTBePKAeHUN MPOrpaMMbl Ha OYepeIHOM YueOHbIi roJ U perucTpauuu u3MeHeHuit

VYueOHblit
roxm

Pemerue xadeapsr
(Ne mpotokora, nara)

BHecennrsle m3MeHeHus

[Monmuck 3aB. kadeapoit




