MMHHUCTEPCTBO HAVKH U BBICIIETO OBPA30OBAHUS POCCUMCKOM ®EJEPALIMU

OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JEHUWE BBICIIETO OBPA3OBAHUA
«HanuvnoHanbHBIH HCCNENOBATEIbCKUN SsAEepHBIN yHUBepcuter « MUDU »

OOHMHCKMV MHCTUTYT aTOMHOV SHEePreTUKM —

droman defrepaaIbHOTO rocyapcTBEHHOI'O aBTOHOMHOTO 00pa30BaTe/IbHOIO YUpeXXeHVs BBICIIIETro 0Opa3oBaHyd
«HanyoHasIbHbIN VccIIeoBaTeIbCKUM saepHbI yHVBepcuTeT «MUDV»

(VIATD HUSTY MU®W)

OTAEJIEHUE BUOTEXHOJIOT U1

OnobpeHo Ha 3acejaHuU
VYuenoro coBeta UATD HUAY MUDU,
rpoTtokost Ne25.8 ot 25.08.2025

PABOYAS IIPOTPAMMA YUYEBHOHU JUCHUIIJINHBI

XUAMUS
HAa36AHUE ducuunﬂuﬁbl

IJIS1 HAIIpaBJICHUS ITOATIOTOBKHU

22.03.01 «MaTtepuayioBeIeHHE U TEXHOJIOTHH MaTePUATIOB»
Hlugp, naszeanue cneyuarbHOCmMu/Hanpagienus N0020Mo8KU

oOpazoBarenbpHas porpamma

I11a3meHHbIE B JA3€PHBLIC TEXHOJOIHH MAaTEPHATOB
Hlugp, nazsanue cneyuanuzayuu/npodhuns

dopma oOydeHus: OUHas




1. HEJIM U 3AJAYU OCBOEHUSA JUCHUITTIMHBI

Henp n3yyeHus JUCHUANIAHBI:

- TNPEJOCTAaBUTh CTYIEHTY COBOKYINHOCTh XHMMHUYECKMX 3HAaHUH, COOTBETCTBYIOLIUX YPOBHIO
00pa30BaHus ClIEUATUCTA II0 COOTBETCTBYIOLIEMY HANPaBJICHUIO MOATOTOBKHY;

- COOOIIMTH CTYICHTY CBEIEHHUS O HauOojee 3HAUYMMBIX XHMHYECKHUX 3HAHHIX, NPUOOpETEHHBIX
YeJIOBEYECTBOM Ha COBPEMEHHOM JTalle €ro pPa3sBUTUSA, M 3HAYCHUU HAYKH XHMHU B JKM3HU H
IIPAKTUYECKOM JEATEIbHOCTH YEJI0BEKa;

- JaTh IIPEJCTABICHUS O MHOTOOOpa3uu XMMUYECKUX BELIECTB, MX CUCTEMAaTHKe, CTPOEHUH, CBOMCTBAX
BEUIECTB U 3aKOHOMEPHOCTAX UX IPEBPAILCHUN.

3agauu u3yYeHHUs1 TUCHUIINHBI:

- JaTh COBPEMEHHBIE IIPEICTABJICHUS O CTPOEHUM BEUIECTBA, O 3aBUCHUMOCTH CTPOCHHS U CBOMCTB
BEUIECTB OT IOJIOKEHUS COCTAaBJIAIOIIMX HMX 3JEMEHTOB B Ilepuoanueckoil cucreMe XUMHUYECKUX
snemeHToB /1. MenneneeBa, OT cocTaBa U CTPOCHUS;

- J1aTh IPEJICTaBICHUE O KUHETHMUECKOM U TEPMOJMHAMHUYECKOM I1OAXO0JAaX IIPU HM3YYEHUU HPUPOAbBI
XUMHMYECKUX PEaKLUil, ONMCAHNU XUMUYECKHUX MPOLECCOB. [[pUMEHUTD TEPMOIMHAMUYECKUA U
KUHETUYECKUNA METO/IbI [yl 00BSCHEHHS 3aBUCIMOCTH CKOPOCTU XUMHUYECKON PEAKIIMK U XUMUYECKOTO
pPaBHOBECHS OT Pa3IMYHbIX (AKTOPOB.

- OOBSICHUTH 3aBUCHMOCTBH CBOMCTB BEIIECTB OT MPUPOABI XUMUYECKOH CBSA3M (MOHHOM, KOBAaJCHTHOM,
METaJNIMYECKO ),

- JIaTh HABBIKM 0€30MaCHON pabOThl ¢ XMMUYECKHMMHU BEIIECTBAMH, C(HOPMUPOBATH MPEACTABICHUS O
IIOCTaHOBKE U BBIIOJHEHUU (PU3UKO-XMMHUYECKOTIO KCIIEPUMEHTA,;

- BbIpa0OTaTh HABBIKM CAMOCTOSITEJIBHOTO IOWCKAa XUMHUYECKONW HMH(OpMAIMU C HCIOJB30BAaHUEM
pa3IM4YHbIX WH(GOPMALMOHHBIX HCTOYHUKOB (HAyYHO-TIONYJISAPHBIX M3/aHUM, KOMIBIOTEpHBIX 0a3
JaHHBIX, pecypcoB Internet);

- Pa3BUTh HAaBBIKM CHCTEMHOIO IOJXOAa K pEIIeHHIO Y4YeOHBIX 3ajJad Ha IpUMEpe OCBOCHUS
JUCLUIIUHBL;

- naTh 0a30Bble 3HAHUS HEOOXOAMMBIE Il HM3y4YEHMs CHELMANbHBIX AUCHUIUIMH, a TakXke Ui
MCIIOJIb30BaHUsl IPUOOPETEHHBIX XUMUYECKIX 3HAHUHU B JalIbHEHIIEH MPaKTUUECKOHN eI TeIbHOCTH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHON IPOI'PAMMBI

(manee — OI1) BAKAJIABPUATA

Huctunnuuaa «XuMUs» pealu3yeTcss B paMKax o0s3aTelbHOM YacTd, (QopmMupyemon
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOMICHU, 1 OTHOCUTCS K €CTECTBEHHOHAYYHOMY MOJIYIIIO.

JIist u3ydeHus: TUCHUILTUHBI HEOOXOAUMBl 3HAHUS, YMEHUS W HaBBIKU, CPOPMUpOBAHHBIE Yy
0o0ydaromuxcsl B pe3yibTaTe OCBOSHUS JAUCLUUILIINH 001as, HeopraHudeckasi 1 OpraHudeckasl XuMus,
¢du3uKa, MaTeMaTHKa B 00beME CPETHEH MIKOJIBI.

3HaHHe XUMHUH (OPMHUPYET OOIIYI0 MHKEHEPHYIO KYJIbTYpY CIEIHAINCTA, 1aeT BO3MOKHOCTD
rIy0Ke TMOHUMATh JIIOObIE TEXHOJIOTHYECKHME M dKoJorTMueckue mpouecchl. Kype xumuum siBisiercs
0a30if st U3ydeHus psaa 0011eo0pa3oBaTENbHBIX U O0IIETEXHUYECKUX JUCIIUILTUH.

Hucuunnuna n3ydaercs Ha [ kypce B [ u Il cemectpax.

3. NEPEYEHbDb IIVNIAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUSI 110 JUCHUIIJIUHE,
COOTHECEHHBIX C IINTIAHUPYEMBIMU PE3YJIBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbrate ocBoenust OIl OGakanaBpuara OOydYarOIIMICS JOJKEH OBJIAACTh CIIEIYIONUMU
pe3ynbTaTaMu 00y4YeHUs MO JUCIUILTHHE:

Kon HaumenoBanue Koa n HamMeHOBaHUe HHAUKATOPA

KOMHCTCHHHﬁ KOMIICTCHIIUU JOCTUKCHUA KOMIICTCHII MU

OIIK-1 Cnocoben pemarhb 3amaun | 3-OIIK-1 3HaTh QyHIAMEHTATBHBIC 3aKOHBI
npoeCCHOHATILHON  JEATENBHOCTH, | IPUPOABI U OCHOBHBIE (HU3MUECKHE U
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MNPpUMCHAA MCETOABI MOACIIMPOBAHUA,
MATEMAaTHYICCKOI'O aHalimi3a,
O6H.I€I/IH)KeHepHI)I€ n
CCTCCTBCHHOHAYYHBIC 3HAHUA

MaTeMaTH4ECKHE 3aKOHbI

V-OIIK-1 ymeTs NpUMEHATH (PU3HUECKUE
3aKOHbl M MaTeMaTU4eCKHe METOIbl JUIs
pelieHnus  3a7ad = TEOPETHYECKOro U
IPUKJIAJHOTO XapaKTepa;

B-OIIK-1 BIIAJICTh HaBbIKAMU
MOJIEJIUPOBaHMS, MaTeMaTH4eCKOTro
aHalmM3a, a TaKkXkKe peraTh 3a/1a4u B 001acTH
€CTECTBEHHOHAYYHbIX M OOILEUH)KEHEPHBIX
3HAHUM.

OIIK-4 Cnoco6en mnpoBoauth usMmepenust u | 3-OIK-4  3HaTb  OCHOBHBIE  METOJBI
HaOmroneHusi,  oOpabaTeiBaTh ¥ | MPOBEACHHS HKCTIEPUMEHTAIBHBIX
NPEJICTaBIATh  IKCHEPUMEHTAIbHbBIE | UCCIEOBAHUM, KOHTPOJIS U JUArHOCTHUKHY;
JIaHHBIE V-OIIK-4 YMETh I10JIb30BATHCS
COBPEMEHHBIMHU CPEJICTBAMU H3MEpEHUs,
KOHTPOJISI u o0paboTku
9KCIIEPUMEHTATbHBIX TaHHBIX;
B-OIIK-4 Bnagerp HaBbIKaMH BbIOOpa
METOJUK U 000pYIOBaHUS Ui TPOBEACHUS
IKCIIEPUMCHTAIBHBIX ~ HCCJICIOBAaHUN U
U3MEPCHHI, a Takke O0OpaboTKu W
MIPE/ICTABIICHUS MOJTY4EHHBIX
9KCIIEPUMEHTAIBHBIX TaHHBIX
VKE-1 Crocoben  wucrmosnib3oBathk  3HaHUS | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX  JUCIHUIUIMH, | €CTECTBEHHOHAYYHBIX JUCLHUILINH, METOIbI
MPUMCHSITh METO/Ibl | MATEMATHYECKOTO aHAJIN3a 1
MaTeMaTHYECKOTO aHaim3a U | MOJICTTUPOBAHUS, TEOPETUYECKOTO U

MOACIIUPOBAHUA, TCOPECTUUCCKOIO H
SKCHICPUMCHTAJIIbHOTO HCCIICAOBAHUA
B ITOCTABJICHHBIX 3aJladyax

9KCIIEPUMEHTAIILHOTO UCCIIeI0BAaHUS
V-YKE-1 ymeTs: ucnosp3oBarb
MaTeMaTHYeCKHE METO/Ibl B TEXHUUECKHUX
IIPUIIOKEHUSX, PACCUNTHIBATH OCHOBHBIE
YHCIIOBBIE XapaKTEPUCTUKHU CIIy4YalHBIX
BEJIMYMH, pellaTb OCHOBHBIE 3a7jaun
MaTeMaTHYeCKON CTaTUCTUKU; PeIlaTh
TUIIOBBIE PACUETHBIE 3a7a4n

B-YKE-1 BJIQJICTh: METOJaMU
MaTeMaTUYECKOTO aHanm3a u
MOJICTTUPOBAHUS; METOJIAMU PEIICHUS 3a1a4
aHalM3a W pacyera  XapaKTePUCTHK
(bu3muecKux CHUCTEM, OCHOBHBIMH
nprueMaMu 00pabOTKH IKCTIEPUMEHTATBHBIX
JTAHHBIX, METOIaMH paboThI c
MIPUKJIaHBIMH POrPaMMHBIMH
MIPOTyKTaAMH

4. BOCHHUTATEJBHBINA MOTEHIUAJI JUCHUIIJIAHBI

Hanpasienusi/uesm  3agaum BocnuTanus (Koax)
BOCIIUTAHUA

[Tpodeccuonansuoe | Co3nanue YCIIOBUH,
BOCITMTaHUE 00eCTIeYNBAIOIINX

- (QopmupoBaHUE KYJIBTYpPbI
0e30macHOCTH TpU paboTe C

BocnuratebHbIA NOTEHIMAJ AUCHUILIAH

Ucnonb3oBanue BOCIIUTATEIHLHOTO
IIOTCHIIHUaJ1a HpO(i)I/IJ'II)HI)IX OIUCHUIUIMH "
BCEX BUIOB NPAKTUK JJISL:

- (opMupoBaHus KyIbTyphl 0€30MaCHOCTH
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Ja3epHBIM U3ITy4CHUEM | JIa3epHOTO W3ITydCHHS HIOCPEICTBOM
Pa3IMIHOIO BUJA, TEMATUYCCKOI'O AKICHTHPOBAHUSA B
- (GopMupOBaHHE KYJIBTYPHl COICPKAHUU  JHCIMIUIMH H  y4eOHBIX
Oe3omacHOCTH Tpu paboTe ¢ 3adaHul, MOATOTOBKM 3cce, pedeparos,

BBICOKOMOIITHBIMU JMCKYCCHH, a TaKkKe B XOJe NMPAaKTUYEeCKOU
9KCIIEPUMEHTAILHBIMU U paboTHI C Ja3epHBIM 000PYI0BAHUEM;

MIPOMBIIUICHHBIMA - (GopMupOBaHUS KyIbTYphl 0€301acHOCTH
yYCTaHOBKAaMH. npu pabote Ha BBICOKOMOIIIHBIX

IKCIICPUMEHTAIBHBIX M [POMBIIIICHHBIX
YCTaHOBKaX, KOTOPbIE MMEIOT MOBBIIICHHBIN
YPOBEHb OIIACHOCTH 4Yepe3 BBIIIOJIHCHHE
CTYJCHTAMH MPAKTHYECKUX M JJA0OPATOPHBIX
pabot, B TOM 4mcie Ha O0OPYAOBAaHHH ISt
VICCIICIOBaHHUS BBICOKOTEMIIEPATypPHOM
I1J1a3MBI.

Oprammauuﬂ HHTEPAKTUBHBIX Meponpmle?i U peaim3anus ClieUAJIU3UPOBAHHBIX 3aJaHuH ¢
BOCIIMTATECJIbHBIM U COUUAJIBbHBIM AKIEHTOM:

1. Opranuzanusi Hay4YHO-TPAKTUUYECKUX KOH(MEpEeHIM, BCTpeY C BBIJAIONIMMHCS YYEHBIMH U
BEIYIIUMH TPEICTABUTEISIMU OTpaciied B 00JaCTH JIa3ePHBIX M TUTA3MEHHBIX TEXHOJIOTHMA, KPYTIIBIX
CTOJIOB, M TPUKJIAIHOM MAaTEMaTHKHU.

2. VYyactMe B CTYICHYECKHMX OJUMIIMAIAaX M  CTYICHUYECKHMX KOHKYypcax, KOHKypcax
po(ecCHOHANBHOTO MacTepPCTBa, CTYIEHYECKUX HAyudHbIX OOIIecTBaX W OOBEAMHEHHUSAX, a TaKKe
JISTHUX TTKOJIaX.

3. YdacTue B HOArOTOBKE MyOIMKAIMil B BBICOKOPEHTHHTOBBIX MEXKTYHAPOIHBIX KypHAalaX.

4. [IpoBeneHNE HAYYHOT'O CEMHUHApa CTYACHTOB U aCHUPAHTOB OTIEJCHUS JIA3EPHBIX U IIA3MEHHBIX
TEXHOJIOTHUH.

5. OPBEM JUCIUIUVIMHBI B 3AYETHBIX EJIUMHHUIAX C VYKA3AHMEM
KO/IMYECTBA AKAJEMMNYECKHUX YACOB, BbIJAEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C TNPENOJABATEJIEM 110
BUJIAM 3AHATUI) U HA CAMOCTOSTEJBHYIO PABOTY OBYUYAIOIIIUXCS

KonuyectBo 4YacoB Ha Bua padorbl 1o
cemecTpam:
Buna patdorsl
Ne 1 Ne 2 Bcero
KonrTakTHas padora o0y4aromuxcs c
npenoaaBareJieM
AyauTOpHBIe 3aHATHS (BCET0) 48 48 96
B Tom umcie:
JIEKIIUU 16 16 32
NPaKTUIECKHUE 3aHATHS 16 16 32
71a00paTOpHbIE 3aHATHUS 16 16 32
IIpoMeskyTOUHasI aTTECTALUS
B ToM uucne:
3auer +
3aueT ¢ OIEeHKOI 16 16
CamocrosiTesbHasi padoTa 00y4alOIIMXCH 60 44 104
Bcero (uachi): 108 108 216




| Beero (3a4eTHbIE eTHHUIBI): |3 |3 |6

6. COAEP)XXAHUE JUCHOMIIVIMHBI, CTPYKTYPUPOBAHHOE II0 TEMAM
(PABJEJIAM) C VYKA3AHMEM OTBEJEHHOIO HA HHX KOJHYECTBA
AKAJEMUYECKHUX YACOB 1 BUJOB YYEBHbBIX 3AHATHUHN

6.1. Paznensl IUCHUILIMHBI M TPYIOEMKOCTD 10 BUJIaM YYE€OHBIX 3aHATUH (B aKaICMHUYECKUX Yacax)

Henensn | HamMeHoBanmue pa3nena /TeMbl | Buabl yueOHbIX 3aHATHIA, BKJIIOYAS
AUCHUTLTHHBI CaMOCTOSITEILHYI0 PadoTy 00y4yarommxcs u
TPY/10€MKOCTh
(B yacax)
Jlek IIp Jla6 | Bueayn | CPO
1-2 1. OcHOBHBIE MOHATHS] B XUMHHU 2 2 6 5
3-8 2. XuMnyeckasi KHHEeTHKA M XUMHYecKoe | 6 2 20
paBHOBecHe
3-6 XyMHYecKasi KHHETHKa 4 2 4 10
7-8 XHUMHYECKOE PABHOBECHE 2 2 10
9-16 3. PacTBOpHI 10 2 6 35
9 PactBopsl. O61Ine cBOIiCTBa pacTBOPOB. 1 2 5
10 PactBopbI HEDJICKTPOJIUTOB. | 2 15
KoJiraTuBHbBIC CBOCTBA PACTBOPOB.
11-16 Hctunnsie pactBopbl. OOmme cBoiictBa | 7 4 6 15
PacTBOpPOB 3JEKTPOIUTOB. PaBHOBecus B
BOJIHBIX PACTBOPAX JJICKTPOJIUTOB
Wroro 3a I cemectp 16 16 16 60
1-4 4. OcHoBBI XUMHYECKOH | 5 4 4 12
TEPMOJAMHAMHUKH
1 OCHOBHBIE  TOHATHA M ONpeleNeHus | 2 1 4
XUMHUYECKON TePMOJIMHAMUKH.
2-3 Tepmoxumusi. 2 2 4 4
4 CamMonpoun3BosbHbIE n |1 1 4
HECaMOTIPOU3BOJIHHBIE TIPOIIECCHI.
Kputepun paBHOBecHS U HampaBICHHS
CaMOTPOM3BOJILHOTO MPOTEKAHUS
IPOIIECCOB.
5-8 5. OcHOBBI YJ1EKTPOXHUMHUH 3 4 4 12
5-6 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 2 2 6
pEeaKIy B PaCTBOPAX.
7-8 OnexTpoxumuueckue mnpoueccol. Kopposus | 2 2 2 6
METAJIJIOB H METOJIbI 3aIUTHI OT KOPPO3HH.
9-14 6. CTtpoenue BemecTBa W XuMHuYeckass |/ 6 4 12
CBSI3b
9-10 CtpoeHne aToMa 2 2 2
11-12 [lepuoanueckuii 3akoH W mepuoguueckas | 1 2 2
chcTeMa XUMHYEeCKHX diemeHToB [[.U.
MeHieneesa.
12-13 XuMu4eckasi CBSI3b U MEKMOJICKYJISpHBIE | 2 2
B3aMMOJICHCTBUS
14 Crpoenue BemecTBa M ero arperatHoe |1 2
COCTOSTHUE
14 KommekcHble coefUHEHNS 1 2 4 4




15-16 7. MucnepcHble cucrtembl. Komnonanbie |2 2 4 8
PaCTBOPBI.

15 JlucniepcHbIe CUCTEMBI. 1 2 4 4

16 Kommonnueie  pactBopel. Ocobennoctn | 1 4
CBOWCTB BBICOKOJIICIIEPCHBIX CHCTEM.
Hroro 3a Il cemectp 16 16 16 44

[Mpum.: Jlek — nekmuu, [Ip — nmpaktuyeckue 3ansatus / cemuHapsl, JIab — maboparopHbie 3aHsTus, BHeayn —
BHeEayJMTOpHAasi KOHTakTHas pabora, CPO — camocrostenpHas paborta oOywarommxcs, [T —mpakTuueckas
MOATOTOBKA.

6.2. Conep:xanne JMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 pa3jejaM (TeMaMm)

JlexunoHHBIN KypC

Conep:xanue
HanmenoBanme pa3znena / Aep

Heneasn
TeMbI JUCIHUILINHBI

Cemectp [

1-2 1.0cHoBubie mnoHaTusa B | CocraB aroma. DneMeHTapHble yacTullbl. CocTaB siapa aroma.
XUMUH Xumuueckuil aneMeHT. M3otonel. Monsl. OCHOBBI aTOMHO-
MOJIEKYJISIpHOTO yuyeHus. Macca aromoB. ATOMHas eIuHHIA
Mmaccel. OTHocuTenbHash aTOMHasg Macca. Macca MOJIEKYIL.
OtHocuTenbHas MoJIeKyJisipHas Macca. KonudecTBo BemiecTna.
Moutb. Hucno ABoraapo. MossipHas Macca. MospHBIA 00BEM.
OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBl XUMHUHU. 3aKOH
COXpaHEHMsI MacChl. 3aKOH IIOCTOSHCTBA COCTaBa. 3aKOH
HPOCTBIX OOBEMHBIX OTHOIICHUH. 3aKOH COXpPaHEHUsI SHEPTHUH.
3aKOHBI  Ta30BOTO  COCTOSHMS. XHUMHYECKHE  PEaKLUU.
Knaccudukanus xumudyeckux peakuuidl. PacuérHble 3a1aun Ha
MIOHSITHE MOJIb, Ta30BbIE 3aKOHBI, 10 YPAaBHEHUSAM XUMHUYECKUX
peaKuui.

3-8 2. XuMHn4ecKkass KHHeTHKA M XMMH4YeCKOe PaBHOBeCHe

3-6 XuMnyeckasi KHHETUKa ['omoreHHble M reTeporeHHsle peakuuu. HeoOGpaTumbie
peakuuu. CkopocTh Xumuueckor peakuuu. OCHOBHOM
noctysnar kuHeTHuku. KoHcranTta ckopoctu peakuuu. [lopsimok
peakuuu.  DJIEMEHTapHble  peakuuu.  MOJEeKYISIpHOCTb
XUMHUYECKON  peakuumu. 3aKkoH  JEUCTBUSA  Macc A
DJIEMEHTAapHONW XMMHYECKOM peakuuu. Peaknuu HyJIEBOTO M
NEepBOro ImopsAaka. PaauoakTWBHBIN pacnaj, Kak peaklus
nepBoro mnopsaka. Ilepmon mnonypacmama. KuHernueckue
ypaBHeHHd U pacyerbl. CloXHBIE peakuuu. MexaHusm
XAMHYECKOW peakiuu. JlumMuthpyromas cragus Mpouecca.
3aBUCHUMOCTb CKOPOCTH PEAKLUU OT TEMIEpPaTypbl. DHEPIHUs
aktuBaiun ¥ kodpdunuent Bant-T'odpda. VpaBHeHue
Appennyca. IlpaBuno  Baur-I'opda.  DHeprernyeckas
auarpamma xummudeckoi peakuuu. Kartanus. MHrubuposanue.
I'ereporennsie XUMUYECKHE peakuuu. Kunernka
TE€TEPOTCHHBIX PEAKIIHI.

7-8 XHUMHYECKOE PaBHOBECUE XUMHUECKOEe paBHOBECHE KaK YaCTHBIM ciydail oOmiei
npobieMbl paBHOBecus. OOpaTMMble XHMHUYECKHE DPEAKIIHH.
KuneTtnueckuil BbIBOJ] 3aKOHA JIEHCTBYIOIUX Macc 0OpaTUMOM
XUMHYECKON peaknnu. KOHCTaHTa XMMHYECKOrO0 paBHOBECHS.
BinsHre UW3MEHEHHMS BHEIIHUX YCIOBUM HA I0JIOXKCHUE




XUMHYECKOTO paBHOBeCUsl  (KOHILIEHTpALMs
TeMIepaTrypa, KaTajau3aTop). [TpuaHIHAT
Tunosble 3a71a4n HAa XUMUYECKOE PAaBHOBECHE.

TTaBIICHUE,
Jle-IllaTemnne.

9-16

3. PacTBopbI

PactBoper. OOmue cBoiicTBa
pacTBOpOB.

PactBopenne Kkak  CIOXKHBIA  (PU3HKO-XUMHYECKUI
npouecc. ConbBatanusi (ruaparanus). ConabBarbl (THAPATHI).
Kpucramnoruaparsl. TepMoinHaMHKa Mporecca pacTBOPEHHUS.
N3meHenune HHTaNIBNMM M SHTPONHUHM TPU PACTBOPEHHUU.
Knaccudukanust pactBopoB. HWCTHHHBIE W KOJUTOWIHBIN
pacTBopbl. KOHIIEHTpUPOBAHHBIN U pa30aBICHHBIN PACTBOPHI.
Hacpiiennsiii  pactBop.  PacTBoOpbl  3JIEKTPOJUTOB M
HEeIeKTpoauToB.  CrnocoObl  BBIPAKEHUS ~ KOHLEHTpPALUU
pacTBopoB. MaccoBasi, MoJibHasi, 00bEMHAs A0au. MosspHas
KOHIICHTpaIlKs, HOpMaJIbHAasl (SKBUBAJICHTHAs) KOHIIEHTPAIHSI.
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HWctunuenie
Pas0aBienusle
HEDJICKTPOJIUTOB

PacTBOPBL.
pacTBOPEI

PactBopumocTh BEIIECTB. Koaddurment
pacTBOpUMOCTH. PAaCTBOPUMOCTD T'a30B, JKHAKOCTENH U TBEPJIBIX
ten. Mogenb uaeanbHOro  pactBopa. 3akoH ['eHpwm.
Konmnurarusaesie  cBoiicTBa  pacTBOpoB. 3akoH  Payus.
W3meHenue TemiepaTyp KHUIEHUS U 3aMep3aHUsl PAcTBOPOB.
DO0yJUTMOCKONIUYECKas M KPUOCKOMHMYECKass TOCTOSHHBIC.
Ocmoc. Ocmotmueckoe  gaBieHue. OOpaTHBIH — OcMOC.
VYpaaenne  Bant-T'odda. KosumnraruBHeie CBONCTBA
pacTBOPOB 3IEKTPOIUTOB. M30TOHMYeCcKUit K03 PUIHEHT.

11-16

HctunHble PacTBOPEI.
CaoiicTBa pacTBOpoB
ANIEKTPOIUTOB. PaBHOBECHUs B
BOJIHBIX pacTBOpax
JIEKTPOJIUTOB

CBolicTBa paCTBOPOB 3JIEKTPOJIUTOB U 3JIEKTPOJIUTHYCCKAS
auccouranmsi. MexaHu3mbl JIEKTPOJIUTHYECKON TUCCOLIMALIUN
U COCTOsSHME HOHOB B pactBope. CunbHble U cladble
AIIEKTPOJIUTHI. Crenenn JIUCCOLIMALINN. KoncranTa
aucconmanuu. Jlucconuanus KHCIOT, OCHOBAaHMW M COJEH.
3akoH pasOasinenuss OctBanmpna. Juccomuamusi  BOABI.
BonpopoaHblii M TrUAPOKCHJIBLHBIN mNoOKa3zaTrenu. Pacuérsl
BOZIOpOAHOTO TIoKazarens (pH) pacTBOpOB CHIIBHBIX U CIAOBIX
KHCTIOT U OCHOBaHUH.
PacTBopumocTs MAaJI0pacTBOPUMBIX BelleCTB.
[IpousBenenue pactBopuMocTu. Pacuérel pacTBOpUMOCTH U
IIPOM3BENIEHUSI PACTBOPUMOCTH MaJIOPACTBOPUMBIX BEIIECTB.
BrusiHre MOCTOPOHHUX BEHIECTB Ha PACTBOPUMOCTH. DPheKT
o011ero MoHa.
OO0MeHHBbIe peakuu B pacTBopax. Peakiuu ¢ o0pa3oBaHueM
0CaJIKOB MaJIOPACTBOPUMBIX BEIECTB, CIA0BIX JIEKTPOIUTOB,
ra3oB, OIpEEIEHUE HANpPaBJICHUs MPOTEKaHUsI pPEaKIUi
MOHHOTO OOMEHa.
I'mapoan3 couseii. Hamrcanue peakuuit rugponnsza. CreneHb
TUAPOIN3a W KOHCTaHTa ruaponusa. Pacuér pH pactBopoB
cosneid. DakTtoppl, BiMAOMME HAa TUAPoau3. COBMECTHBIN
TUAPOIN3 ABYX cosiei. Tumosble 3a1a4u.

KoMmmuiekcHble cOeJUHEeHHUS; HOMEHKJIaTypa,
XapaKTEPUCTHUKAa YCTOWYMBOCTU. 3a/layd Ha paBHOBECUE MPHU
JIMCCOIMAITNY KOMIUIEKCHBIX COCTMHCHHM

2 cemecTp

1-4

4. OCHOBBI XHMH4Y€CKOH TePMOANHAMHKH

1

OCHOBHBIE
oTpeeNeHUs
TEPMOTUHAMHKH.

MOHATHSA u
XUMHUYECKOHN

OCHOBHBIE TIOHATHS W  OMNPEIEICHHUS XUMHYECKOH
TepMOJAMHAMUKHU. W30mMpoBaHHBIE, 3aMKHYTBIE, OTKPBITHIE
CHUCTEMBI U X OKpykeHue. [lapameTpbl cocTostHUS ¥ DYHKITMH
COCTOSTHUSI TEPMOAMHAMHYECKOHN cuctembl. PaboTra u Teruiora.




N3oxopHbple, n300apHbIE, U30TEPMUUYECKHE, aTua0aTHUYECKUE
npoueccol. llepBoe Hadanmo TepMOAMHAMUKHU. OHTAIbIUS.
BHyTpeHHsIsS SHEprHsl.

2-3

Tepmoxumus.

Tepmoxumust.  TermmoBble  3(PQPEKTBl  XUMHUYECKUX
peakuuii. 3akoH ['ecca W clenCTBUA W3 HEro. DHTAIbIUA
oOpaszoBanusi u cropanus BemiecTB. CTaHIApPTHOE COCTOSIHUE
BenlecTBa. Pacyér TemioBeix 3PEeKTOB XUMHUUECKUX PEaAKIIHIA.
3aBUCUMOCTh TEIIOBBIX 3((EeKTOB OT TemmepaTypbl. 3aKoH
Kupxroda.

Camonpoun3BoJIbHbIE u
HECaMOIIPOU3BOJIbHBIE
IIPOLECCHI. Kpurepun
paBHOBECHSI WM HaIPaBIIECHUS
CaMOIIPOU3BOJIBHOTO
MIPOTEKAHUS MTPOILIECCOB.

CamOoITpon3BOJIbHBIE I HECAMOIIPOU3BOJIBHBIE MPOIECCHI.
Oco0OeHHOCTH  CaMOINPOM3BOJIBHBIX  IPOLIECCOB,  IOMCK
KpUTEpUsS  TPOTCKAHUS  CaMOMPOM3BOJIBHBIX  IPOIECCOB.
Outponusa. TepmoauHamuueckass BEpPOATHOCTb. YpaBHEHUE
bonbumana.  3aBUCHUMOCTh  SHTPONMM OT  TEMIIEpPaTyphl,
JaBJieHUs, 00bEMA CHCTEMBI, CIOXHOCTH CTPOEHUS MOJIEKYI.
V3MeHeHre SHTPONUHN NPH MPOTCKAHUH XUMUYCCKUX peaKInuid
u npu ¢azoBbix mnepexonax. Kpurepuu paBHOBecus u
HANpaBJICHUS! CAMOIPOM3BOJIBHOIO TPOTEKAHUS IPOILIECCOB.
Ouneprus [ub6ca ([JG). Kpurepuii  ocymiecTBUMOCTH
XUMHUYECKOTo Tporecca. JHepruss [mbOca W HampaBicHHE
XUMHUYECKOTO  Mpolecca. BnusHue  SHTaNBNUWHOTO U
SHTPONMIHOTO (AaKTOPOB HA HANPABICHHE MPOTCKAHUS
npouecca. OHeprusi ['ubG6ca oOpazoBanus BemiectB. [1G
00paTHMBIX M HEOOPATUMBIX PEAKIMA. YPaBHCHHE H30TCPMBI
xumuueckoi peakiuu (ypaBuenue Bant-T'odda). Pacuérer [1G
XAMHUYECKUX PEAKIUN.

5-8

5. OCHOBBI JJIEKTPOXHUMHH

5-6

OKHUCIIUTEBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUN
B PacTBOpAX.

Oxucnurens. BoccranoBurens. CocTaBieHHE  ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxkuuit METOJIOM
AJIEKTPOHHOIO OajaHca M MeToJoM mnoiypeakuuid. CremneHb
OKHCIICHHsI aToMOB B Mousekyne. IlpaBuna omnpenenenus
CTEINIEHHU OKHCIJIEHUS aTOMOB B MOJIEKYJIAX U B CIIO’KHBIX MOHAX.
3aBucumocts OBP ot xapaktepa cpeabl Ha mpumepe
nepMaHraHaTa Kaiaus U nepokcuaa Bonopona. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peaxuuii.
MexmMonekynsipHble, BHyTPUMOJIEKYJIIpHbIE peakuuu. Peakuun
JUCIPONIOPLUOHUPOBAaHMS.  TUNHWYHBIE  OKHCIUTEIN WU
BOCCTaHOBUTEJIN.

7-8

DNEeKTPOXUMHUYECKHE
MIPOLIECCHI

JIBOWHOIN ANEKTPUYECKUN CIOW. DJIEKTPOAHBIA IMOTEHIHAT.
CraHpapTHBII  BOJOpPOJHBIM  21€KTpof. [ anbBaHMUYECKHI
anemeHT. DJIC. Cesa3p DJIC u u3menenus sueprun [ uo66¢ca. Psin
HanpspkeHud MetannoB. HampaBnenune nporekanuss OBP.
DJEKTPOIIH3.

9-14

Koppo3sus
METO/IbI
KOPPO3HH.

METAIJIOB n
3alllUThI oT

KOppO?;I/ISI MCTAJIJIOB U METO/JIbI 3alllUTBI OT KOPPO3HHU.

9-10

6. CTpoeHNe BeleCTBA 1 XUMHUYECKAsl CBA3b

11-12

Crpoenue atoma

DJIEKTPOHHOE CTpoeHue aroma. llepmoamdeckuii 3aKOH U
MepuoJnyecKasl cucreMa XuMuueckux osnementoB [[.W.
MenneneeBa. CBs3b CTpoeHUsS C (PU3MUYECKUMH CBOMCTBAMU
BEIIIECTBA.

12-13

[Tepuonnueckuii
MepuoInIecKast

3aKOH u
CHUCTEMaA

[lepruoanyHOCT, B M3MEHEHHUU OHIIEKTPOHHBIX KOH(UTryparuii
aromoB. llepuognueckuii 3akoH. llepuommyeckas cucrema




XAMHUYECKHUX 3JieMeHToB J[.1.
Menpeneena.

XUMHUUYECKHX 3JIeMeHTOB. CTPyKTypa NEPUOIUIECKON CUCTEMBbI
U €€ CB3b C DIICKTPOHHOU CTPYKTYypoH atomos. llepuons! u
rpynnel.  KopoTko- W [JIMHHONEPUOIHBIM  BapUaHTHI
nepuoanyecko Tabiauubl. IleproanyHOCTP B U3MEHEHHUH
BEIMYMHBl PAJNyCOB, DHEPIMH MOHHU3ALMU, CPOJACTBA K
JJIEKTPOHY, DJIEKTPOOTPULIATENBHOCTH AaToMoB. Ilomoxenue
XUMHYECKOIO JIEMEHTa B IEPUOAMYECKON CHCTEME KaK €ro
IJIaBHAs XapaKTEPUCTHUKA.

14 Xumunyeckas CBS3b u | Xumuyeckass  cBaA3b.  OmnpeneicHue  IPOCTPAHCTBEHHOTO
MEXMOJIEKYJIIPHBIE ctpoeHuss  Moyekyn.  Meron T'wmecnm  u  Teopus
B3aMMOJECHCTBHS rUOpUIU3aIHH.

14 CrpoeHue BemiecTBa W €ro | ArperaTHble  COCTOSIHHS — BEILECTBA:  TBEPAOE,  KHUJIKOE,
arperaTHoe COCTOSIHHE razoo0OpasHoe. Kpucrammmueckoe u aMoppHOE COCTOSHHUS.

Kpucrannuueckas pemerka, 1e()eKTbl CTpYKTYPBHI.

15-16 7. AucnepcHbie cucteMbl. KoJmonanbie pacTBOpHI.

15 JliucriepcHbIe CUCTEMBI. Knaccudukanus JUCIIEPCHBIX CUCTEM. [TonsTus
TeTEePOreHHOCTh M JUCIEePCHOCTh. CHocoObl  MOJIy4YEeHHS
BBICOKOJUCIIEPCHBIX CUCTEM. MeTonbl AMCIEPTUPOBAHUS U
KOHJICHCALIHH.

16 Komtonnssie pacTBOpBI. OcobenHoctu CBOMCTB  BBICOKOJUCIIEPCHBIX  CHCTEM.
OcoOeHHOCTH  ONTHYECKUX CBOMCTB. ODddexr Tunmans.
PaneeBckoe  paccessHMe B KOJUIOMIHBIX  pacTBOpax.
Konnuraruable cBONCTBA. DJIEKTPOKMHETUYECKUE SIBJICHUS.
Onektpodope3.  DIEKTPOIHAOOCMOC.  ArperaTUBHasT |
CEIMMEHTAllMOHHAsl yCTOMYMBOCTh KOJUIOUJHO-AMCIIEPCHBIX
cucreM. Koarymauus u xoanecueHuus. JInopoOHbIE 307H.
[Tonstue wmunemna. IlpaBuno Ilanera-®asinca. CtpoeHue
mutesibl. CoctaBnenue Gopmynsl mutiessl. Ctpoenue JI9C.
Mexdasznplii 1 13eTa— (3MEKTPOKMHETUUECKN) TMOTEHLUABI.
Y CTOMYUBOCTD KOJITIOMTHBIX pacTBOpOB. ®daxTopsl,
00yCIIOBIMBAIOIINE YCTOMYMBOCTh KOJJIOMJIHBIX PacTBOPOB.
IIpasuno [lynsue — I'apau. Iopor koaryisuum.

[TpakTHueckue/ceMUHapCKue 3aHATUS
HanmenoBanme pa3znena / Conepwanme

Hepneas
TeMbl IHCIUTIIUHBI

Cemectp 1

1-2 1.0cHOBHBIE NIOHATHS B XUMHH

UYucno Asorazpo. Berurcinenne maccbl aToMOB M MOJIEKYI1. MoJIb.

1-2 OcHOBHBIE OHATHSA B XUMUHU  |['a30BbIe 3aKOHBI: 3aK0H JlanbTOHA, 3aKOH ABOraJipo, ypaBHEHHUE

MenieneeBa-Knaiinepona. MonspHblit 00beM.

3-6 2. XuMuyeckasi KHHETHKA U XHMHYecKoe paBHOBecUe

Kunernka xummuecknx peakuuid. CKOpOCTh XHMHYECKHX
3-4 XuUMHUECKasi KHHETUKA .

peakiuii, 3aBUCUMOCTb OT KOHLIEHTPALlUU U TEMIIEPATYPBHI.

OHeprusi  akTHMBalMW. XHWMHYECKOE pPABHOBECHE, CIBHT
5-6 XHUMHUYECKOE PaBHOBECUE

xumuueckoro pasHosecus. Ilpunnun Jle [larense. Karanus.
7-16 3. PacTBopsI




MaccoBast 705, MOJIsSIpHasE M HOpMallbHasi KOHIEHTPAILUU;

PactBoprl. OOmue cBoiicTBa .
7-8 PACTROPOB. B3aMMHBIA  TEPEeX0J] OT OJHOTO Crocoda  BBIpaKEHUs
COJIEp>KaHusl PACTBOPEHHOT'O BEIIECTBA K JIPYTOMY.
VCTHHHbL PACTBODBL. PactBopumocts  BemiectB.  KoauumeHT pacTBOPUMOCTH.
CroiicTa PACTBOPOB [IpousBenenne  pactBopumoctd  (IIP).  Ocaxnenue u

9-16 >1eKTponuTOoB, PaBHOBECHS B pacTBopeHre KpucramuoruaparoB KoHcranta wu CTeneHb
BOIHBIX pacTBOpax muccouuanuu. MonHoe mpousBeneHue BoAbl. BonoponHbii
SICKTPOIHTOB nokazarens (pH). Pacuer cremenu pguccounmannu u  pH

pPacTBOPOB cIA0BIX ANEKTPOIUTOB. bydepHbie pacTBOpEI.
Cemectp 2

1-4 4. OCHOBBI XHMHY€CKOW TePMOAMHAMHUKH.

1-2 Tepmoxumus. Tepmoxumus. TemnoBbie 3 (PEKTh XUMUYECKUX PEAKIIUNA. 3aKOH
I'ecca u crnenctBust W3 HEro. OHTANbIUA OOpa3OBaHUS H
cropanus BemiecTB. CTaHIapTHOE COCTOsSIHUE BelecTBa. Pacuér
TEIUIOBBIX 3(()EKTOB XHMHUYECKUX peakuuid. 3aBUCUMOCTH
TeroBbIX 3¢ (ekToB oT Temneparypsl. 3akoH Kupxroda.

3-4 CamoIpou3BOJIbHBIC u|Kputepuun paBHOBecHS M HAaIpaBICHHS CaMOIPOU3BOJIBHOTO
HECaMOIIPOU3BOJIbHBIC nporekanus mporeccoB. OHepruss [ub6ca (AG). Kpurepuit
MIPOIIECCHI. Kpurepun|ocyiiecTBUMOCTH XUMHYECKOTO Mporecca. JHeprus ['mbbca u
paBHOBECHsI M HaIPaBJICHUs |HANPABIEHUE XUMUYECKOTO Tpolecca. BiausHue sHTaIbIUHHOTO
CaMOTIPOM3BOILHOTO U DHTPONUHHOTO (aKTOPOB HA HAMpPaBIEHHE IPOTCKAHUS
MPOTEKAHUS MPOLIECCOB. npouecca. AG oOpaTuMbIX 1 HEOOpaTHUMBIX peakluil. Y paBHEHUE

M30TepMBbl XHMHYecKoi peakuuu (ypaBHenue Bant-T'odda).
Pacuétet AG xummudueckux peakiuii. Pacdyer KOHCTaHTBI
paBHOBECHSI U3 TEPMOJINHAMHYECKUX TAHHBIX

5-8 S. OCHOBBI JIEKTPOXMMHH

5-6 OxucanTenpHo- CocraBiieHne ypaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
BOCCTAHOBUTEIJIbHBIE PEAKLUU B|pEaKIMA METOJOM 3JIEKTPOHHOro OaulaHca W METOJIOM
pacTBopax. nonypeakuuidi. 3aBucumoctb OBP oT xapakrepa cpensl Ha

IpUMepe NepMaHraHaTa Kajus ¥ IepoKCHJIa BOJOPOJa.

7-8 DNEeKTPOXUMHYECKHE OnexktpoaHblid  morteHuuman.  CraHgapTHBII — BOJOPOJHBIN

MPOIIECCHI anektpona. [anmpBanmueckuit anement. DJC. Cesa3p DJIC u
u3MeHeHust sHepruu [ubO6ca. Psan HampsokeHuUH MeTasioB.
Hanpasnenue npotexkanuss OBP. Dnextponus.
Koppo3ust MeTayioB M METOJIbI 3aIIUTHI OT KOPPO3HH.

9-14 6. CTpoeHne BelecTBAa U XUMHYECKAasi CBA3b

9-10 Crpoenue aToma DJNEeKTpOHHOE cTpoeHue atoMma. llepuoguueckuil 3akoH U
MepUOoINYEcKas CuUcTeMa XUMHYeCcKHX a3nemeHTtoB /JI.M.
MenneneeBa. CBsi3b CTpOEHUS C (PU3NYECKUMHU CBONCTBAMHU
BEIIIECTBA.

11-12 [lepuoguueckuii  3akOH U

MepruoTnIecKas cucreMa
XUMHYECKUX dieMeHToB /JI.H.
Menneneena.

13-142 KommiekcHsie coequHenus |Ctpoenne  KC.  Xumuueckas  cBs3b.  Homenknarypa.
(KCO) Huccommarus KC. Koncranta HECTOMKOCTH.

15-16 7. AucnepcHbie cucteMbl. Kosutouanbie pacTBOpHI.

15-16 Komonnsbie pacTBOpBHI. Crpoenne wmunemsl. CocraBieHue (GOpPMyNIbl  MHILEIUIBL

Crpoenue JI9C. Mexdaszublii 1 a3eTa— (3MEKTPOKMHETUYECKUH)
MIOTEHIUANBL. Y CTONYMBOCTb KOJUIOUIHBIX PacTBOPOB. DaKTOpHI,
00yCJIOBIMBAIOIINE YCTOMUMBOCTh KOJUIOMJHBIX PacTBOPOB.
IIpasuio Hlynsue — 'apau. Iopor koaryssuu.
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JlaGopaTopHbIe 3aHATHS

Conep:xkanue
Heneust HanmenoBanmue paznena /
TeMbl JHCIUIITUHBI
1 cemecTp
1 1. OcHoBHbIE NOHATHSI B XHMHH
1-4 OcHoBHble OHATHS B xuMuu  [JIabopatopHast pabota. «[lomyueHne u CBOWMCTBA OKCHJOB,
THAPOKCUAOB U COJEH. 3aBHUCHUMOCTh OCHOBHO-KHCIIOTHBIX
CBOMCTB OKCHJIOB U THJIPOKCUIOB OT 1osioxkeHus B [ICXDy.
Texnuka OezonmacHoctu. [IpaBuna moBeneHUS B XMUMHUYECKOM
naboparopuu. I[lpaBuiia BBINOTHEHUS W 3alIUTBHl  PadoT.
OcHoBHble  TOHSATHS B xuMUH.  OCHOBHBIE  KJIacChl
HEOPTaHNYECKUX COCTMHECHUH.
JlaboparopHass pabora «TuTpoBaHme pacTBOpa THIPOKCH]IA
HATpUS pacTBOpoM COJISTHOM KHCJIOTBI 3aJJaHHOU
KOHIIEHTPALIUN.
O6wemubiii anammus3. Konmentpammn (o, Cy, Ca). OcHOBBI
00BEeMHOr0 XuUMHUYeckoro aHanusa [IpuroToBneHue pacTBOPOB
3aJaHHOM KOHIICHTPALHH.
5-8 2. XuMHYeCKasi KHHETHKA H XHMHYEeCKoe PAaBHOBECHE
5-8 XHUMHUUYECKash KHHETHKA Jlaboparopnass ~ pabora  «MccienoBaHue — KHHETHYECKHX
3aKOHOMEPHOCTEH Pa3IoKEHUs] THOCEPHON KUCIOTHD»
9-16 3.PacTBOpHI
Wctuanbie pactBophl. Oomue|JlabopaTtopHas pabora «Bomopoanslii mokaszarenb. OmnpeaeneHue
CBOHCTBa pactBopoB|pH BOJIHBIX pacTBOpPOB (meTon WH/IUKAaTOPOB,
9-12 ANIEKTPOIUTOB. PaBHOBeCHs B|MHCTPYMEHTAJIBHBIN METOM)».
BOJIHBIX pacTBopax
ANEKTPOJIUTOB.
JlaGopatopHast pabora «OOMEHHBIE peakLUd B PacTBOpaXx.
13-16 [IpousBeneHne pacTBOPUMOCTH. YCIOBHS U  HaIlpaBJICHUE
POTEKaHMs Peaklii HOHHOTO OOMEHa 10 KOHIIay.
2 ceMecTp
1-2 3.PacTBOpBI | TaGoparopHas pabota « MapOIH3 Comeit»
34 4.0CHOBBI XUMMYECKOIl TEPMOTUHAMHUKH
3-4 Tepmoxumus JlabopatopHass pabota «OmnpeneneHue TEIIOBbIX 3(P(HEKTOB
XUMHUYECKHX peakIUil HeWTpanu3aluu CHJIBHOM  KHUCIIOTHI
CHJIbHBIM OCHOBaHHEM U ONpEACTCHHE TEeIUIOT PacTBOPEHUS
COJIEH B BOJEN.
5-8 5.0CHOBBI YJIEKTPOXUMHH
5-6 OxucnuTensHo- JlaGopatopHass pabota «OKHCIUTETHLHO-BOCCTAHOBUTEIIbHBIE
BOCCTAHOBHTEJIbHBIC PEaKIIUH B|pPEaKIInH.
pacTBopax. Hanpasnenue nportexanusst OBP. Pacuer sneprun ['m66ca ans
OBP.
7-8 DNEKTPOXUMHUYECKHE JlaGoparopHas pabora «M3yuenue pabotsl ['D ¢ pazauuyHbIMU
MIPOLIECCHI METAIITNYECKUMHU INEKTPOIAMHU. Nzyuenue paboThI
KOHIIEHTPAaLMOHHOT0 [ Dy,
9-12 6.Ctpoenune BemectBa m|JlabGopaTtopHas ~ pabota «KommekcHble COEZIMHEHUS.
XHMHMYECKas CBA3b [Tonyuenue KC, uccnenosanue coiicts KC.
12-16 7. ducnepcuble cucteMbl |JIabopaTtopHas pabora «Kommouanslii pactBops»». [lomyuenue

KoJssiouaHabie pacTBOpBbI.

KOJUJIOMJHBIX PACTBOPOB U UCCIICAJOBAHUE UX CBOMCTB.
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7. NEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHMUS JJIsA
CAMOCTOSTEJBHOMN PABOTHI OB YYAIOIIUXCS IO JUCIUILINHE
1. MeTtoanyeckne yka3aHUs IO OpPraHU3alUU CAMOCTOSATENFHON PadOTHI MO JUCHUILIHHE «XUMHS,
YTBEPKACHHbBIE OT/EJIEHUEM OMOTEXHOIOTUI, TpoTokoa Ne 11ot 07.06.21 1.
2. Meroanueckne peKOMEHJAINHU 10 BBIOIHEHHIO JJAOOPATOPHBIX PadOT, YTBEP KICHHBIEC OTICICHHEM
o6uotexHoioruid, mporokos Ne 11 ot 07.06.21 r.

8. IIEPEYEHDb OCHOBHOﬁ U JIONOJHUTEJBbHON YUEBHOW JINTEPATYPHI,
HEOBXOJIUMOMU JJIsA OCBOEHUA JUCHUIIVIMHBI

a) OCHOBHAs y4eOHasl JuTeparypa:

1.I'munka H.JI. OOmas u Heopranuwdeckas xumus/mon pea. AWM. Epmakosa. - u3n.30-e, mepepad. u
nomn. M.MuTterpan-npecc. 2005. - 728 c.

2. 'nunka H. JI. OOmas xumus: yueonuk / H. JI. I'munka; pen.: B. A. [lonkos, A. B. babkos. - M.:
FOpaiit, 2011.

3.AnanbeBa O.A., Bypyxun C.b., Mauyna A.A., JlapuueBa T.E., IlankoBa H.H., CoxoJioBa
FO.J1. JTaGopaTopHbIif TpakTUKyM 10 Kypcy «O6mas xumusi». — O6auHCcK: MATI.2005. - 60 c.
4.C.b. bypyxun, O.A. AnanbeBa. Beenenue B 31eKTpoXUMHIO. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE
peakuy B BOJHBIX pacTBOpax 3JIEKTPOIUTOB: y4ueb. mocodue mo kypcy "O6mmast xumus" / - OOHHHCK:
UATD HUAY MUDU, 2011. - 104 c.

5. Tkaues, C. B. O6mas xumus : ydye6Hoe mocobue / C. B. Tkaue, B. B. Xpycranes. - MuHck :
Beicmias mkona, 2020. - 495 c. - URL : https://www.studentlibrary.ru/book/ISBN9789850632722.html

0) nomoJIHUTeIbHAA YuyeOHasi JIuTeparypa:

1.Mauyaa A.A., AnanbeBa O.A., bypyxun C.B., Koaoastkubiii B.A., JlapuueBaT.E., [lankoBa
H.H., CokonoBa F0.JI. COopHMK 3amauy M yOpaxHEHUH 1o Kypcy «OOmas u HeopraHuyeckas
xumus». — O6uunck: UATD. 2002.- 124 c.

2.Mauyaa A.A., Jlapuuea T.E., ITankoa H.H., CokosoBa F0./l. JlabopaTopHbIii IPakKTUKYM 10
Kypcy «O61mas u Heoprauuueckas xumusi». — O6uunck: UATI. 2004.- 44c.

3.Tymuka H.JL. 3anaun u ynpaxsHenus no odmeit xumun. — JI.: Xumus,2011. -240 c.

4.Koposun H.B. O0mas xumus. - u3a.2-e., ucrp. u gomn.- M.: Beicmas mkona, 2000. - 558 c..
S.Mudraxosa, H. Ill. O61mas u Heoprauuueckast Xumusi. Teopus u nmpakTuka : yueoHoe nocobue /
H. III. Mudraxosa, T. II. IlerpoBa. -2-e uzn. , ucnp. u gomn. - Kazans : KHUTY, 2019. - 336 c.
https://www.studentlibrary.ru/book/ISBN9785788226514.html

9. IEPEYEHb PECYPCOB HWH®OPMAIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «(MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJAUMBIX IJIs1
OCBOEHMUSA JNCIUAIIVINHBI

http://www.window.edu.ru/window/library ®enepanshsiii noprain. Poccuiickoe oOpa3oBanue.
http://www.cir.ru/index.jsp YuuBepcuterckas uHpopMaIroHHas cuctema Poccun.
http://www.diss.rsl.ru  Poccuiickas rocymapcTBeHHass OuOiIMOTEeKa. OJEKTpOHHAs OuOIHOTEeKa
JIcCepTaIi.

http://www1.fips.ru Madopmanmonnsie pecypcbl Pocriatenra.

http://www.studentlibrary.ru 3bC «Koncynsrant CTyaeHTa»

10. METOJAUMYECKUE YKA3AHUSI JJIS1 OBYYAIOUIUXCS MO OCBOEHMIO
JUCHUTJINHBI

OcBoeH#me MPOrpaMMbl TUCHUTUTHHBI «XUMUSD MPETyCMaTPUBACT:
nexkuun (32 waca), ceMuHapckue 3aHatus (32 waca), mabopatopHble paboTel (32 waca), TEKyIIUH
KOHTPOJIb B BUJIE BBIMOJHEHUS KOHTPOJIBHBIX PaboT, 3alIUT J1a00paTOpHBIX PadoT, MPOMEXYTOUHBIH
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KOHTPOJIb - 3a4€T.

Opranu3anusi 1esITeJIbHOCTH CTY/JAeHTa

CTyneHT JOOJKeH UMETh JIEKIIMOHHYIO TeTpajb, e oGopMiIseT KOHCIEKT
JICKITUH. Hammcanne — KoHCHEKTa  JICKIWM: KpaTko, CXEMaTU4HO,
MOCNIEZIOBATEIbHO  (PUKCUPOBATH  OCHOBHBIE  IIOJIOKEHUS,  BBIBOJIBI,
(hopMyIupoBKH, 0000IIIEHNUS; TOMEYATh BAKHBIC MBICIH, BBIJICISTH KIIOUYCBBIC
cioBa, TepMuHBbI. [IpoBepka TEPMUHOB, MOHATUI C MOMOUIBIO SHUUKIONEIUH,
CJIOBapey, CIPABOYHUKOB C BBIIIMCBIBAHUEM TOJKOBAHUW B TeTpaab. KoHCIIEKT
JeKUUid HeoOXoAuMo MpopaboTaTh Mepel CIeAyIoLeil JeKiued, MOoCTaBUB
BOIIPOCHI TaMm, T/I€ BCTPEYAIOTCA HEMOHATHbIE MecTa. OTBETHI HA 3TH BOIPOCHI
clenyeT HaWTM B PEKOMEHJOBAaHHOM JMTEpaType WIM BBIICHUTh Ha
KOHCYJbTAIlMH y mpernoaBarens. KOHCIEeKT JIeKuii He0OXOAUMO JIOTIOHSATh
BCTaBKaMH, OCOOEHHO IO BOIPOCaM, BBIHECEHHBIM Ha CAaMOCTOATEIbHOE
H3y4YCHHUE.

10 IOJATOTOBKE K MPAKTUYECKUM 3aHSATUSIM

O0603HaYNTh BOMPOCHI, TEPMHUHBI, MAaTEPHal, KOTOPBII BBI3BIBACT TPYIHOCTH,
IIOMETUTh U TONBITAThCA HAWTU OTBET B peKOMEHAYyeMoH surteparype. Eciam
CaMOCTOATENIbHO HE yJAaeTcs pa3odparbcsi B MaTepualie, HEO0XO0IMMO
chopMynupoBaTh BONPOC M 33JaTh MPENOJABATENI0 HAa KOHCYJIbTALHUH,
MPAKTUYECKOM 3aHSITUU.

CemuHapckue 3aHATHA MPU3BaHbl HAYYUTh CTYJIEHTa CaMOCTOSATENBHO H
KPUTHYECKH TOAXOJUTh K H3y4aeMOMY Marepuanty, pa3OupaThCsi B
npoOJeMHBIX BOIpocax (U3MYECKOW XHMMH, CHOCOOCTBOBAaTh OOPETEHUIO
HABBIKOB aHAINM3a TEKCTOB HCTOYHMKOB HMH(OpMAIUM, PEHICHUIO TUIOBBIX
3a1a4 GU3NYECKON XUMHUU

[Ipu noaroToBKe K MPaKTUYECKUM 3aHATUSAM CTYJCHT JI0JKEH O3HAKOMUTHCS C
TEMOH 3aHATUsA, NMPOopadoTaTh COOTBETCTBYIOIIMM JIEKIIMOHHBIA MaTepuan u
Marepuan B ydeOHoW mureparype. CdopMynupoBarh NpOOIEMHBIE IS
BOCIIPUSATHSL BOMIPOCHI C LIENbI0 UX OOCYXJIEHHUs B (opMaTe CEMHUHAPCKOIro
3aHATHS. 3aHATUS NPOBOJATCA B (OpME aKTUBHOM pabOThl CTyAEHYECKOU
TPYIIIBI [T0JT KOHTPOJIEM U PYKOBOJICTBOM IPEIoiaBaTelIs.

Kpome »3TOoro HeoOXoaumMo pemuTh JOMAIIHHUE 3aJauyd, 3aJaHHbIE Ha
OpeblayeM 3aHATUU. JlJis  yCHemHOTO pelleHus JOMAalllHUuX —3ajad
HEOOXOJIMMO MPOCMOTPETh 3alMCH pPELIEeHUH 3a/ad, BBINOJIHEHHBIX B
ayJAUTOPUH.

[Ipucrynas x pemenuro J1t000# 3a1auyu, cIeAyeT BBIIOJIHATH ONpeAeICHHbIE
npaBuia: BHUMarenbHO NpouuTaTh yciaoBHE 3ajaud. PemieHue 3amay
pEKOMEHIyeTCsl MPOBOJUTH B 00IIEM BHUAE. Bbrumcisiorcs, Kak HpaBHIIO,
TOJILKO T€ BEJIMYMHBI, KOTOpbIe TpeOyloTCs JUIsl OTBETa Ha BOMPOC 3a/lauH.
[Ipexxne 4yem mNONACTaBAATH JaHHBIE B PACUETHYIO (QOpMYTy HEOO0XOAMMO
MIPOBEPUTH PA3MEPHOCTh BBIYMCISEMON BenuuuHbl. Ecnmu pasmepHOCTh
BBIUUCIIIEMOW BEJTMUUHBI TPABUIIbHASI — MOYKHO ITPOBOJIUTH BBIYMCIICHHSI, €CITH
HeT - cleayeT HailTh omuOku. [locne nmpoBeneHNs BHIYMCIEHUH HEOOXOIMMO
OLICHUTh Pa3yMHOCTh IIOJIy4YEHHOTO pe3yjbTaTa (3HA4eHHE CKOpPOCTHU
JBIDKEHUS Tena OJM3KOW K CKOPOCTH CBeTa B BakyyMe — HEpa3yMHO,
HEpa3yMHO OTpULIATEIbHOE 3HAUEHHE aOCONIOTHOW TemmepaTypsl M Tak
nanee). Ecnu monydeH Hepa3yMHBIM pe3ynbTaT, HEOOXOAMMO MPOBEPUTH
MPaBWJIbHOCTH BbIUKMCIEeHUHN. Ecny BblunciaeHus MpaBUWIbHbIE, CIEIyeT UCKATh
omnOku B pemenuu. Ilpu 3amucu peumieHus 3aaddl HEOOXOAMMO JenaTh
nosicieHusi. B KoHIe perieHust JoJKeH OBbITh 3alucaH OTBET Ha BOIMPOC
3a1auu.

BH/I Y4eOHbIX
3aHATHIA

Jleknus
IIpakTH4yeckue
3aHATHSA
CamocTosiTeJbHas

Kaxnpiii  CTyIeHT JODKeH HMHAWBHUAYaJbHO TOTOBUTHCS IO TEeMaMm
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padora

JUCHUIUIMHBI, YUTas KOHCIEKTHl JIEKIUH U PEKOMEHIYEMYIO JIUTepaTypy.
CamocrosarenbHas paboTa MO3BOJSIET CTYIEHTY B CIHOKOHHOH 0OOCTaHOBKe
noaymartb, pasoOparbcsi ¢ HHPOpMaIHMed Mo Teme, MpU HEeoOXOIUMOCTU
00paTUTHCS K CIIPABOYHOM JMTepaType. BHUMaTenbHOe YTeHHE U MOBTOPEHHE
MPOYUTAHHOTO IOMOTraeT B IMOJHOM OObEME YCBOUTH COJEP)KAHHUE TEMBI,
CTPYKTYPUPOBATh 3HAHUS.

Urobbl conepkarenbHass HHQOpPMAIMS IO AMCHUIUIMHE 3alOMHHANACh
HAJI0JITO, IeNieco00pa3HO M3ydaTh €€ IOJTamHO - MO0 TeMaM M B CTPOrou
MOCJIEZIOBATEILHOCTH, TOCKOJBKY TMOCIEAYIOUIME TEeMbl, KaK IPaBUIIO,
ONMHUpalOTCs Ha mpeapaymue. ViMeHHO mo3Tomy  Oonblias — 4acTb
CaMOCTOSITENIbHOM  paboThl IpearnosiaraeT MOJATOTOBKY K CEMHUHApPCKUM
3aHSATHUSM, BBINOJIHEHUS PEKOMEHOBAHHBIX JJIsi PEIICHUS 3a/1ay, MOATOTOBKY
K KOJUIOKBHMYMaM, BBIMIOJIHEHUIO U 3alllUTe€ HHAMBHUIYaJIbHOTO JIOMAIHEro
3aJaHus, a TaKXkKe MOATOTOBKY K J1abopaTtopHbiM paboTtam. s ycrenrHoro
BBITIOJTHEHUS 3THX 3a7a4 KaX]IbIi CTYJEHT UMEET BO3MOXKHOCTH I0JIb30BAThCS
pa3paboTaHHBIM Ha Kadeape METOIUICCKIM 00CCIICYCHUEM.

[InanupoBaHue BpEeMEHH Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOAMMOIO Ha
M3Y4YEHHE HACTOSALIEH MUCUUIUIMHBI, CTYyJEHTaM JIy4llle BCEro OCYIIECTBISAThH
Ha BECb CEMECTp, IMpeaycMaTpuBas NpU D3TOM PETyIIpHOE TOBTOPEHUE
MPOMJIEHHOr0 Marepuajia. Marepuan, 3aKOHCIEKTUPOBAHHBIM Ha JIEKUUAX,
HEOOXOIMMO  PEeryJsIpHO JOMOJIHATH CBEJICHUSMU U3 JIMTEPATYPHBIX
WCTOYHMKOB, TIPEACTABICHHBIX B pabodell mporpaMme IUCHUILTUHBL [lo
KKJIOW U3 TEM JUIsl CaMOCTOSITEIbHOTO M3yueHUsl, MPUBEJACHHBIX B paboueit
[porpaMMe JUCUUIUIMHBI, CJIEIyeT CHayajda HPOYUTaThb PEKOMEHJOBAHHYIO
TUTEPaTypy U, MPU HEOOXOIAUMOCTH, COCTABUTh KPATKHI KOHCIIEKT OCHOBHBIX
I0JIO)KEHUH, TEPMUHOB, CBEACHUN, TPEOYIOLUX 3alIOMUHAHUS U SBIISIOLIUXCS
OCHOBOIOJIArarolMMU B ATON TEME U JUIsl OCBOEHUS IOCIEAYIOUINX pa3zesioB
Kypca. Jliga pacmmmpeHuss 3HAaHMM 1O JUCUMIUIMHE PEKOMEHIyeTCs
HCMOJIb30BaTh MIHTEpHET-pECYpPCHI.

[Ipu camocTosATenbHON paboTe PEKOMEHAYETCSI KOHCIIEKTUPOBATh M3y4aeMbIi
(mpopabatbiBaeMblil) MaTepuan. KoHCIEKT MOKET ObITh OMOPHBIM, COAEPKAThH
JUIIb OCHOBHBIE KJIKOYEBbIE MO3ULMH, HO TPU ITOM JIOCTATOUHBIM IS
MOJTHOTO OTBeTa MO Bompocy. KoHCIEKT MoxeT ObITh MoApoOHBIM. O0BEM
KOHCIIEKTa ONPEJEISIETCS CAMUM CTYJIEHTOM.

B mpomecce pabGoTel ¢ yueOHOI/HAy4YHOW  JHUTEPATYpOHM  CTYICHTY
PEKOMEHIyeTCsl JenaTh 3alliCH MO XOJAy YTEHHUsS B BHJE NPOCTOTO WIIHU
pa3BepHyTOro  IJIaHA, COCTaBIATh  TE3UCHl, TOTOBUTH  AHHOTAL[UH
npounTaHHoro. Hamuume TakuxX KOHCHEKTOB MOTYT J1aTh JIOMOJHHUTEIbHBIE
OaJuIbl 32 aKTUBHOCT.

JlabopaTopuas
padora

[ToaroroBka k mabopaTopHOi paboTe BKIIOUAET B CeOsl pabOTy C KOHCIIEKTOM
JIEKINH, peKOMEHIyeMO! JINTepaTypoi, MOJrOTOBKY OTBETOB K KOHTPOJbHBIM
BOTIPOCAaM JUIs JIOIYCKa K BBIITOJHEHHUIO JIA0OPATOPHOW paboTHI, pelieHHe
3aj1ad.

JIaGopaTopHble 3aHATHUS NMPOBOAATCS B CIELUATU3HPOBAHHBIX JTAOOPATOPHIX
(dhakynpTerTa.

[Ipexne yem HayaTh 3aHATHS B JaHHOW J1a0OpaTOpUU CTYAEHT 3HAKOMMTCS C
MpaBHJIAMH TEXHUKH OE30MacHOCTH, O YeM pAacCHUChIBAaeTCS B JKypHaie. B
nabopaTopusx Kadeapbl 3ampeliaeTcsi HaxOAUTbCs B BepxHed onexnae. Ha
paboyeM cToJie JTOJKHO HaXOJIUThCS TOJNBKO HeoOXoaumoe oOOpyaoBaHUE U
npuOOpsl Ui 3alucei U pacyeToB. 3amperniaercss KiacTh Ha paboduii cTol
CYMKH, TIaKeThl, INANKKH W Jpyrue TMOCTOpOHHHE mpenMeTsl. CTymeHT
INPUCTYNAeT K  BBINOJIHEHUIO JAOOpaTOPHOM palboThl  TOJNBKO  IOCIE
O3HAKOMJIEHUSI C OIMCAaHUEM pPadOThl M MOATOTOBKM K HeH. 3amperaercs
BKJIIOYATh Kakue-n100 mpubopbl mwin 0e3 NpeBapUTeNbHONW IMPOBEPKH X
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npenojaBaTteneM win JsabopantoMm. Ilocne okonHwyanust paboOTBl CTYIEHT
JIOJDKEH cllaTh JaOOpaHTy BBIJAHHBIE MPUHAIJICKHOCTH, TIPUBECTH B TOPSIOK
paboyee MecTO, MOJIYYUTh OTMETKY B JKypHalle O BBINOJHEHHH pPabOThI,
IIPEIBSABUB JUISI 3TOTO MOJIYYEHHBIE PE3YJIbTAThl IPENOJABATEINIO.

He HaumHaiiTe BBINOJHEHHE OIBITA TMOKA HE YSICHHUTE ce0e IMOJHOCTBHIO €ro
Lelb, METOJ W HE COCTaBUTE IUIAaH NPOBEACHMs omnblTa. Tak Kak Bpems
MIPOBEICHUS OIbITa OIPAHUYECHO Y4eOHBIMH YacaMu, OTBEJACHHBIMU Ha HETO, TO
BCIO IOJITOTOBKY HEOOXOJMMO MPOBECTH CAMOCTOSITETILHO 10 3aHITHH.

J1J1s TOATOTOBKH K OIBITY:

1. IlpoutuTe pyKOBOJACTBO K pabore. BrissicHuTe B mporecce YTeHUs, a B
cllydae HEOOXOAMMOCTHM Ha KOHCYNIbTallud C TMpenojiaBaTesieM, Kakue
3aKOHOMEPHOCTH JIe)KAaT B OCHOBE pacdyeTHBIX (opmyn. O3HAKOMBTECH CO
CIIMCKOM PEKOMEH/I0BaHHOM JTUTEpaTyphl.

2. CaMOCTOATENBHO WK C TIOMOIIBI0 Y4eOHBIX TTOCOOM BbIBenuTe (HOPMYIIHI,
KOTOpBIE UCIIOJIb3YIOTCS B paboTe.

3. Eme pa3 mpouyTtuTe pyKOBOJCTBO, HO TEIEph B JAaOOpaTOpPHH, UMeEs Meper
rJla3aMM YCTaHOBKY JJisi poBeneHus: onbita. [Ipu 3ToM ysicHute cede, Kak B
OCOOCHHOCTSIX ~KOHCTPYKIIMM YCTAaHOBKH OOECIICYMBACTCSI  BBIIOJIHCHUE
yCIIOBUHM, B KOTOPBIX CIPAaBEAJIUBBHI 3aKOHBI M (POPMYIbI, UCIOIB3YEMBIE B
3azaye.

4. Pa3zbeputech B MpUHLUIIAX PAOOTHI U3MEPUTENBHBIX IPUOOPOB, C KOTOPHIMU
HMMEETE JEJIO B MEPBBIN pas.

5. Pa3beputech B TpeOOBaHMSIX, KOTOpble HAAO MPEABSIBUTH K HACTpOiike
npuOOPOB M YCTAHOBKE B IEJIOM, YTOOBI 00ECTICUUTh HAMIIYUIINE PE3YJIbTaThl
OTIbITA.

KaxnpiM cTyneHTOM [oikHa OBbITh 3aBelieHa cleluaibHas TeTpaab s
BBIIIOJIHEHUS 1a00paTOPHBIX pabOT, B KOTOPYIO IMPH MOJATOTOBKE 3aHOCATCS
KpaTKHe CBEACHUS M3 TEOpUHM, CXEeMa OmbiTa U T.0., a B JalbHeHIIeM
MOJIyYE€HHBIE Pe3yNbTaThl U3MEPEHMM, UX 00pabOTKa U KOHEYHBIN pe3ysbTar.
Jlist 3amKcH pe3ysbTaTOB U3MEPEHUs JTOJKHBI OBbITh 3apaHee MOJArOTOBIICHbI
TaOJIMIIbI, BKIIIOYAIOIINE KaK CaMU U3MEPEHHUs, TaK U UX IOTPELIHOCTH.

K crenyroiemy 3aHATHIO CTYIEHT TOTOBUT OUYEPEIHYIO paboTy U MperbsIBIseT
OTYeT 0 paboTe, BHIIIOJHEHHOM Ha MpeablaylieM 3aHsATUU. PaboTta cuuraercs
OKOHYATEeJIbHO CAAHHOW mociie 3amuTsl oTdyeTa. CTyAeHT 1okKeH o(hopMUThH
OTUeT MO MpuJiaraeMoiu popme:

OTueTa MO BBINOJIHEHHOHN J1a00OpaTOpHOM paboTe B KadyecTBE 00S3aTENbHBIX
BKJIIOYAET B ce0sl CIEYIOIINE Pa3/elibl:

1. Ha3Banue paboTHI.

2. llenb paboThl, 000pyAOBaHHE.

3. Kparkue cBelneHHs W3 TEOpPHM, CX€Ma YCTAaHOBKM WM OCHOBHBbIE pabouue
(hopMyIIBI.

4. Kparkoe onucanue xoza paboTsl.

5. Pe3ynbTaTel n3MepeHuit, mpeICcTaBICHHBIC B BUJIE TAOJIHI] ¥ TPadUKOB.

6. PacueT nckoMo# BeTMUMHBI U €€ 3HaYCHHUE.

7. Pacyer omuOKku U3MepeHusl.

8. OKOHUATENBHBIN PE3yNbTaT, MOTYYEHHBIN 110CJIE OKPYTJIIEHUS, C YKa3aHUEM
a0COIIOTHON U OTHOCUTEILHON OIMOOK U3MEPEHUSI.

9. BbIBOIBI, 3aKJIIOUEHHE O JOCTHIKEHUHU L€, IIOCTABIEHHOM JaHHOU
paboToii, C aHATM30M MOJIYYEHHOTO pe3ysbTaTa.

[Ipu npomycke 3aHATUS TaHHAsA J1abopaTropHas paboTa BBIMOJIHIETCS B Yachl
CaMOIIOITOTOBKH K CIIEAYIOIIEMY 3aHSATHIO IO COTJIACOBAHMIO M JIOIMYCKY
npernonasatens. [lo okoHuaHMIO PabOTHI IAOOPAHT JeNaeT OTMETKY B TETpaau
CTyJIEHTa C 00s3aTeNIbHBIM yKa3aHUeM (aMUJIUU CTYJEHTA, Ha3BaHUs PaOOTHI,
JIaThl €€ BBIIIOJHEHUS U CTABUT CBOIO IOJIITHUCH.
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JlaGopaTopHble 3aHATHS NPOBOAATCA HMHIAMBHIYyandbHO. CTyIeHT Nodydaer
JIOMyCK Ha Ja00paTOpHYIO paboTy NMPH HAJMYUU KOHCIIEKTA M YCTHBIX OTBETOB
Ha BOIIPOCHI IIpenogasaTeiisd. TeKylmuid KOHTPOIb 3HAHUN OCYILECTBIISIETCS 110
CUCTEME «3a4YTE€HO — HE 3aYTCHOM.

JlabopaTopHble 3aHATUS MPOBOAATCA IO pa3lenaM Kypca COIJIaCHO
KaJlleHAapHOMY IU1aHy. B Hawame ceMmecTpa IpenoaaBareilb IIPOBOAMT
OJIPOOHBII pa300p HEKOTOPHIX U3 BBINOJIHAEMBIX PA0OT, YTOOBI OJTOTOBUTh
CTyZIeHTa K WX BBINOJHEHUIO. [Ipu moaroroBke K j1abopaTopHbIM paboTam
1es1eco00pa3HO 3a HECKOJBKO JHEW [0 3aHATHS BHUMATenbHO 1-2 pasa
MPOYUTATh HYXHYIO TeMy, pa3o0paTbCi CO BCEMU TEOPETUUYECKUMU
IIOJIOKEHUSAMH U MPEACTOSIIINAM JKCIIEPUMEHTOM. ECiiu BO3HUKIN TPYIHOCTH,
0o0paTUTBhCS 3a MOMOIIBIO K Y4eOHOH, CIpaBOYHON JdHMTEpaType WIH K
IIPENoiaBaTeNlo 3a KOHCyJbTalMed. 3a JeHb 10 JabopaTOpHOHl paboThI
HGOGXO[[I/IMO HU3YUUTbh MECTOAUYCCKHC YKa3aHUs K BBIIIOJITHCHUIO HﬂGOpﬁTOpHHX
palboT U COCTABUTH KOHCIIEKT.

IloaroroBka K | Bonpoch! k 9K3aMeHy BBIJIAIOTCS CTYJIEHTaM B JICKTPOHHOM U pacriedyaTaHHOM
3auery) BUJE B Hauyaie cemectpa. IlonroroBka k sk3amMeHy TpeOyeT TIIaTeabHOE
M3y4eHHWEe MaTepuajia 10 TeMe WId OJIOKY TeM, akIEeHTUPOBAaHWE Ha
omnpeleieHusIX, TEpMHHAaX, coAepkaHuu mnoHsaThil. Ilpu mnDoaroroBke k
9K3aMEHY HEOOXOIUMO OPHEHTHUPOBATHCS HA KOHCHEKTHI JICKIMI, OTYETHI 1O
nabopaTopHbIM paboTaM, IPUMEPHI BHIMOTHEHHS 33JaHU, PACCMaTPUBACMbBIX
Ha 3aHATHSX, PEKOMEHIYEMYIO JIUTepaTypy. OK3aMeH 1O JUCIUILINHE
«Du3nueckas XuMus» MPOBOJUTCS B YCTHOM opMe 1o pasfenam, U3y4aeMbIM
B COOTBETCTBYIOIIEM CEMECTPE.

11. IEPEYEHb WH®OPMAIIMOHHBIX TEXHOJIOTHMH, UCHOJIB3YEMBIX TIPH
OCYHECTBJEHUN OBPA3OBATEJIBHOT'O IMPOIECCA IO JUCHUIIJIMHE,
BKJIIOYASA INEPEYEHD MNPOI'PAMMHOI'O OBECIIEYEHMUSA n
NHOOPMANMOHHBIX CITPABOYHbBIX CUCTEM (ITPM HEOBXOJAUMOCTHN)

Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTUH NP OCYIIECTBICHUN 00pa30BaTeIbHOIO Ipoliecca 1Mo
JUCIIUIUINHE OCYIIECTBISIETCS B COOTBETCTBUU C YTBEpKICHHBbIM [lonokeHneM 00 OneKTpoHHOU
uHpOpMaLMOHHO-00pa3oBarenbHoi cpene MATD HUAY MUDN.

OneKkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnons3yercs Uil peanusanuu
00pa30BaTeNbHBIX MPOrpaMM MpPH OYHOM, JUCTAHIIMOHHOM M CMEIIEHHOM peXuUMe O0O0ydeHus.
Cucrema peanusyer ciaelyrollue OCHOBHbIE (DyHKIIMH:

1) Co3nanue u yrpaBJeHUE KIIaCCaMH,

2) Co3aaHue Kypcos,

3) Opranu3anysi 3amcy yJaruxcsi Ha Kypc,

4) [IpenocraBnenue g0cTyIa K yueOHbIM MaTepuajaM JIjs yJaluxcs,

5) [TyGnukanus 3aaaHui ISl y4€HUKOB,

6) OreHKa 3aJaHAil yJaruxcs, POBEICHIE TECTOB M OTCIICKUBAHKE ITporpecca 00ydeHHs,
7) Opranu3anus B3auMOJIeHCTBUS YHaCTHUKOB 00pa30BaTEIbHOTO MPOLEcca.

Cucrema HHTCIPUPYETCA C JOOMNOJHUTCIBHBIMU CEPBUCAMU, O6eCHe"II/IBaIOHH/IMI/I BO3MOXHOCTB
UCTIOJIb30BaHUS TaKMX (YHKUMH Kak pabouuil KajeHIapb, BUAEO CBs3b, MHOTONOJIB30BATEIILCKOE
pelaKTUpOBaHUE JOKYMEHTOB, CO3/1aHHEe (OPM OMPOCHUKOB, MHTEPAKTUBHAS JOCKA ISl PUCOBAHMSL.
ABTOpH3aIMs M0JIB30BATENCH B CUCTEME OCYIIECTBIISETCS MOCPEACTBOM KOPHOPATUBHBIX aKKAyHTOB,
MPUBS3aHHBIX K JJOMEHY oiate.ru.

11.1. Ilepeyenb HH(pOPMALMOHHBIX TEXHOJIOT Uil
[Ipu ocymecTBieHMH 00pa30BAaTENBHOTO TIpoLecca IO JUCHHUIUIMHE HCIOJIb3YIOTCS
clleAyIoMe NHPOPMALMOHHBIE TEXHOJIOTHH:
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— TMpOBEACHUE JIEKIUHN C UCIOJb30BAHUEM CaN-TIPE3CHTAINN;
— HCIIOJB30BaHHUE 00YYAIOMIUX BUACO(PUIHMOB,;

— HCIIOJB30BaHHME TEKCTOBOTO penakropa Microsoft Word;

— HCIOJb30BaHME TaOIMYHOTO peaakTopa Microsoft Excel;

— HCIOJIb30BaHHE TeKCTOBOro penaktopa NoteBook (bimokHor);

— OpraHu3anuAa BSaHMO,HefICTBI/IH C O6y‘IaI-OH_[I/IMI/ICSI IMOCpEACTBOM 3JI€KTpOHHOI71 IIOYTHI U
SHOC.

11.2. IlepeyeHb NPOrpaMMHOro odecnedyeHust

1. TekctoBbii pegakTop Microsoft Word;

2. Tabnmuunslit penakrop Microsoft Excel;

3. PenakTop npesenrtanuii Microsoft PowerPoint;

4. TexcroBslii pegaktop NoteBook (bnoknor);

5. Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

11.3. Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JloCTyn K SJEKTPOHHBIM OMOIMOTEYHBIM pecypcaM M AJIEKTPOHHOW OMONIMOTEYHOW cHcTeMe
(BBC) ocymecTBisieTcst MOCPEICTBOM CHEIUANBHBIX pa3/ienoB Ha odunuanbHoM caiite UATD HUAY
MU®U. ObecniedeH AOCTYN K IMEKTPOHHBIM Katanoram oubiamorexu MATD HUAY MUDMU, a takxe
ANEeKTpoHHBIM oOpa3oBarensHbiM pecypcam (OMOC), chopMUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX
JIOTOBOPOB € TPaBOOOIAATENIIMU YUeOHOH M y4eOHO-METOIUYECKON JHUTEpaTyphbl, METOIUYECKHX
nocoouii:

1) Nudopmanmonnsie pecypcbl Cetnn Koncynmerant IDmroc, www.consultant.ru (uH(bOpManus
HOPMAaTUBHO-TIPABOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHI);

2) DeKTpOHHO-0MOIMOTEeYHAs cucrema HUAY MU DU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narennctBa Jlanby, https://e.lanbook.com/;

4) DnexTpoHHO-0ubnuoreuHas cucrema BOOK.ru, www.book.ru;

5) ba3b1 nanHbIX «ONEeKTpOHHO-0MOMMoTeuHas cuctema elibrary» (OBC elibrary);

6) bazosas Bepcust 9bC [PRbooks, www.iprbooks.ru;

7) ba3bl nanHbIX «OnekTpoHHas 6ubnanoreka Texunyeckoro BY3a» www.studentlibrary.ru;
8) DNeKTpOHHO-0MOIMOTeYHast cucteMa «AnOyke.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 5
10)  DraexrponHO-6HOMHOTEUHas cuctema «OBC FOPAU Ty, http://urait.ru/.

12. ONUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM 14
OCYHECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA IIO JUCHUIIJIMHE

Jlaboparopusi o6meii xumuu (Ne 613-615)
Aynuropus Juist IpoBeieHus 1a00paTOPHBIX padoT
Jocka 1t HanrcaHus MestoM — | mT.
MIPOEKIIMOHHBIN IKpaH, HOYTOYK, aKyCTHUeCKas CUCTEMA,
CXEMBI U TaOJINLBI,

aHAJIM3aTOP MHOTOKaHAIbHBIA AHUOH 4151 1 miT. ;
Becbl ACCULAR ALC-210 amanutndeckue — 2 miT.,
Bechl aHaymTHdeckne BJIP—2 miT. ;

BBITsDKHBIE mKads! 1B — 2 mir. ;

MUIMBONBTMETp pH-MeTp — 1 wiT.;

Bechl aHanuTHueckue RV-214 — 1 mr.;
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HaOOPBl XMMUYECKOM MOCY/IBL,

nabopaTopHasi MeOenb, CTONBI Ha 2 paboynx Mecta — 121IT., ¢ BOJOMOABEICHHEM.

13. UHBIE CBEJIEHUSA U (MJIN) MATEPHUAJIBI

13.1. Hepeqeﬂb 06pa30BaTeJILHBIX TeXHOHOFHﬁ, HCIOJB3YEMBIX IIPH  OCYLICCTBJICHHUHU

06pa30BaTeJ'[LHOFO npouecca mo TMCUIIJINHE

Ne |[HaumenoBanue tembl Bua
I | TACI UM HEI 3aHATHH |aK. 4.

KoanuecTtBo

HaumeHnoBanue AKTHBHBIX u
UHTEPAKTUBHBIX (hOPM NpoOBeeHHUs 3aHATHI

OCHOBHBIE TIOHATUS B
1 nekuus (1
XUMUAU

U3y4eHHE M 3aKpeIUICHHE HOBOrO MaTepualia Ha
MHTCPAKTHUBHOM  JIeKIWMU  (Jexuus-Oecena,
JIEKLHsI ¢ pa300pOM KOHKPETHBIX CHTYaIHi)

DIIEKTPOHHOE CTPOEHHUE
2 p p nekuus (1
aroma

U3yuyeHHe U 3aKpeIUIeHne HOBOTO MaTepHasia Ha
MHTEPAaKTUBHON JIeKUUU (JIeKIUsl ¢ pa3dopom
KOHKPETHBIX CHUTyallui, JeKIHUs C 3apaHee
3arJIaHUPOBAHHBIMU OILIMOKAMHU )

XuMH4ecKoe
3 nexknust (1
paBHOBECHE

U3y4eHHE U 3aKpEIUICHne HOBOTO MaTepHasia Ha
MHTEPaKTHUBHOM  Jekuuu  (Iekuus-Oecena
JEeKUUs C pa3dopoM KOHKPETHBIX CHUTYyaluil,
JeKUUs € 3apaHee  3alIaHUPOBAaHHBIMU
omnoKaMu)

PactBops1

4 nekuus (1

W3YYCHHE W 3aKpEIUIeHNe HOBOTO MaTepHralia Ha
MHTEPaKTUBHOU JIEKIIUU (mekmus-Oecena,
JEKIUS C Pa300pOM KOHKPETHBIX CHUTYaIlHi,
JeKIMs €  3apaHee  3alulaHUuPOBAaHHBIMU
omnoKaMu)
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OKuCIUTEIIHFHO-
BOCCTaHOBUTEIILHBIC M3y4eHHUE U 3aKpeIyIeHne HOBOTO MaTeprasa Ha
peakuu WHTEPAaKTHBHOW  JieKuuu  (Iekmus-oecena,
JEKIHUs ¢ pa30opoM KOHKPETHBIX CHUTYaIHH,
JeKIMsT ¢  3apaHee  3alyIaHUPOBAHHBIMU
omurOKamu)

5 nekmus (1

Xumuueckas
TepMOJUHAMUKA M3YYEHHUE U 3aKperieHue HOBOro MaTepuala Ha
WHTEPAKTHBHOW  JieKuuu  (eknus-Oecena,
JeKIUs C pPa3dopoM KOHKPETHBIX CHTYaIlHii,
JeKIMs €  3apaHee  3alulaHUuPOBAHHBIMH
omurOKamu)

6 nexkuusa (1

DIEeKTPOXUMHUS

U3yUYeHHE M 3aKPEIUICHHE HOBOTO MarepHasa Ha
MHTCPAKTHUBHOM  JIeKUWMU  (Jexus-Oecena,
JCeKIMsT — JUCKYCCHsI, JIGKIMS C pa3dopom
KOHKPETHBIX CHUTYallMid, JIeKIHs C 3apaHee
3aIIaHUPOBAHHBIMU OIIMOKAMM )

7 nekuus (1

13.2. ®opMbI OpraHu3alnuu CaMoOCTOSITEIbHOI PadoThl 00yuyaommXxcsi (TeMbl, BBIHOCUMbIE [IJIfI
CAMOCTOSITEJILHOIO0 HM3YYeHHsI; BONPOCHI I CAMOKOHTPOJISA; THIOBbIe 3aJaHMA AJs
CaMOIIPOBePKH

CamocrosiTenbHast paboTa CTyJJ€HTOB - CIIOCO0 aKTUBHOTO, 11€JIEHAIIPABIIEHHOTO MPHUOOPETEHUS
CTYZACHTOM HOBBIX JJISl HEro 3HaHUN U yMEHMH 0e3 HemOCPEeICTBEHHOrO y4yacTusi B 3TOM Ipoliecce
IIPENo1aBaTelIeH.

KoHTponbs caMoCTOsATENIbHOM paboThl U OLIEHKA €€ Pe3yIbTaTOB OPraHU3yeTCs KakK €JMHCTBO
JBYX (GopM:

o CaMOKOHTPOJIb M CAMOOLIEHKA CTY/AEHTA;

o KOHTPOJIb U OLIEHKA CO CTOPOHBI NIPENOAaBATENEH, IK3aMEHAIMOHHBIX KOMUCCHUH.

CamocrosrenbHas paboTa CTY/I€HTOB KOHTPOJIUPYETCS MO TeMaM, KOTOpble B Hadaje ceMecTpa
npeasaraTcs Ui yriayOJIeHHOIO CaMOCTOSITEIbHOTO U3yUEHUSI.
OcHOBHBIMU (pOpMaMU KOHTPOJISI CAaMOCTOSITEIBHOIN paboThI CTYIEHTOB SIBISIFOTCS:
1.KonTponps 3HaHWU TperojaBaTeieM MpHU JOMYyCKe CTYyACHTa K JIabopaTOpHBIM paboTaM, 3aliuTe
1a00paTOPHBIX PadOT.
Ha camocTosTensHOE N3ydYeHHE CTyI€HTaM BBIHOCSTCS CIEAYIOLINE TEMBI:
1. OcHoBHBIE KJTacChl HEOPTAaHUUECKUX COCTUHEHUH;
2. Koppo3zwust. DnekTpoxummudeckasi KOppo3wusi.
3. KectkocTh Boabl. THITBI 5KECTKOCTH, METO/IbI YCTPAHEHUS JKECTKOCTH.

13.3. KpaTknii TepMUHOJIOTHYECKHUI CI0BapPh

ABorajipo 9ucio (WiIn MoCTossHHAsg ABoOraapo): Na= 6,02:10%yacrui BerecTa

AncopOniusi - KOHIICHTPUPOBAHWE KAaKOTO-THOO BEIIECTBa HAa IMOBEPXHOCTH pazjaena (das.
Hanpumep, koHIIEHTpUpOBaHUE MOJIEKYI ra3a (azcopbara) Ha TBEpIOH MOBEPXHOCTH (aacopOente). B
Ka4yecTBe a/ICOPOEHTOB HCIOIb3YIOT, KaK MPaBUIIO, IOPUCTHIE Tella C CUIIHHO Pa3BUTOM MOBEPXHOCTHIO
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(mpumep - aKTHUBUPOBAHHBIM yToib). AJCOpOIUS MOXKET OBITh Pe3yJIbTAaTOM JEHCTBHS TOJIBKO
GU3MYECKUX CHUJI MEXAY 4YacTHI[AaMH BEIIECTBA, HO MOXET COMNPOBOXKIATHCS W XUMHUYECKUM
B3aUMOJICHCTBUEM ajicopOaTa ¢ aicopOCHTOM (XeMOCOpOIIHs).

Annotponusi - SIBJICHHE CYIIECTBOBAHUS XMMUYECKOTO 3JIEMEHTA B BUJIE JBYX WJIM HECKOJIBKUX
MIPOCTBIX BEILIECTB, PA3JIMYHBIX MO CTPOCHUIO U CBOMCTBaM. DTH IPOCTHIE BELIECTBA, PA3IUYHBIC 110
CTPOCHUIO W  CBOWCTBAM, HAa3bIBAIOTCS  aUIOTPONHBIMA  (QopMamMu WIM  aUIOTPOITHBIMU
Moaudukanusamu. Hampumep, rpadut u anMas - aBe auIoTPoIHbIe (GopMbl (MOaUMUKAIINN) YTIEPOa,
MOJICKYJISIPHBIA KUCIOPOJ] U 030H - JABE AJIOTPOIHBIC MoauduKanuu kuciopoaa. [Ipu ompeneneHHbIx
YCIIOBUSX aJUIOTPOIHBIE MOAU(DUKAIIMN MOTYT MIEPEXOAUTH IPYT B Apyra.

AMop¢dHOe BelecTBO - HE KpPUCTAIMYECKOE BEILIECTBO, T.€. BEIIECTBO, HE HUMEIOIIee
KPUCTALTMYECKON pemeTku. [IpuMepsl: Oymara, miacTMacchl, pe3nHa, CTeKII0, a TAKXKE BCE KUIKOCTH.

AMdOoTEepHOCTH - CIOCOOHOCTh HEKOTOPBIX XUMUYECKUX COCIUHEHUH IMPOSBIATH KUCIOTHBIC
WK OCHOBHBIC CBOWMCTBA B 3aBUCHUMOCTH OT BEIECTB, KOTOPBIE C HUMH pearupyrT. AMdorepHbie
BeniecTBa (aM(onuThl) BenyT ceOs Kak KUCIOTHI IO OTHOILIEHUIO K OCHOBAaHUSAM M KaK OCHOBAHHUS - 110
OTHOILICHHUIO K KUCIIOTaM.

AHUOHBI - OTPULIATENBHO 3aPSHKEHHBIE HOHBI.

ATOM - HauMeHbIIas YacTUIA XUMHUYECKOI0 JIEMEHTA, SIBJISIOIIAsCS HOCUTEIEM €0 CBOMCTB.
ATOM MOCTPOEH U3 CYOATOMHBIX YaCTHI] - IPOTOHOB, HEUTPOHOB, FJIEKTPOHOB.

ATOMHAs eMHUIA MaccHl (a.e.M.) - poBHO 1/12 wacTe Maccwl atoma yriaepoma'?C, B sape
KOTOpPOro 6 MPOTOHOB M 6 HEHTPOHOB, a B AIEKTPOHHOM 000JI04Ke 6 AMEKTPOHOB. [pyroe Ha3BaHUE -
yriepojiHas eauHuia. EnuHuia, B KOTOPOM H3MEPSIIOT MacCy aTOMOB, MOJIEKYJ W CyOaTOMHBIX
YaCTHIL.

ATOMHBII BeC - Macca aTomMa KakKoro-Tm0O 3J€MEHTa, BBIPAXXEHHAs B aTOMHBIX €IUHHUIIAX
Macchl(yrIepoIHbIX €IWHUIAX). ATOMHBIA BEC 3JEMEHTa PaBEH CPEAHEMY 3HAYEHHIO M3 aTOMHBIX
BECOB BCEX €0 MPUPOJIHBIX U30TOMOB C YYETOM MX PAaCIPOCTPAHEHHOCTH.

ATOMHBI BeC - TO >K€, UTO TMOPSAKOBBIM HOMep sjemeHTa B Ilepmommueckoil cucrteme
.. MenzeneeBa. ATOMHBIN HOMEDP YHUCIEHHO PAaBEH MOJOXKHUTEIBHOMY 3apsly sipa 3TOTO 3JIEMEHTA,
T.€. YUCIy IPOTOHOB B SIAPE JAHHOTO JJIEMEHTA.

BasieHTHOCTh - YHCIO 3JEKTPOHHBIX MMap, C MOMOIIBI KOTOPBIX aTOM JaHHOTO JJIEMEHTa
CBSI3aH C APYTUMHU aTOMaMH.

BemiectBo - B ecTECTBO3HAHUM CYIIECTBYET Psij MOHATHUNA, KOTOPHIM TPYIHO JIaTh CTPOTOe
ompezeneHue. BemecTBo - OJHO M3 TakWxX MOHATUNA. B oOmiemM cmbicie OHO HCHONB3YyeTCs s
0003Ha4YeHMsI TOTO, YTO 3AMOJIHSET POCTPAHCTBO U UMEET Maccy. B Gosiee y3KkoM cMBbICIE - BELIECTBO
3TO TO, M3 Yero COCTOST OKpPYXKAIIIKWe HAc MpeaMeThl. B XumuM yarie HCIonb3yeTcs MOHSTHE
KOHKPETHOI'O BEIEeCTBA - XJIOpUJ HaTpus, cyabdar Kajiblus, caxap, OeH3uH u T.4. CM. Takxke
"mpoctoe BemecTBo", "cioxkHoe BeniecTBo", "cmech".

Bonoponnast cBsi3b - OIMH W3 BHIOB MEXMOJICKYISPHBIX CBs3eil. OOycCiOBlIeHa B OCHOBHOM
AIIEKTPOCTATUYECKUMU CHIIaMU. J1Ji1 BOSHHUKHOBEHHSI BOJIOPOJHOMN CBSI3M HYXKHO, YTOOBI B MOJIEKYJE
ObT OAMH WM  HECKOJbKO  aTOMOB  BOJIOPOJA, CBA3aHHBIX C  HEOOJBIIUMH,  HO
AIIEKTPOOTPHUIIATEIbHBIMA ~ aToMamu, Hampumep: O, N, F. BaxsHo, u4To0bl y 3THX
ANEKTPOOTPHUIIATEIIFHBIX aTOMOB OBLIM HETOJICJICHHBIE JJICKTPOHHBIC Tapbl. BomOponHBIE CBS3H
XapaKTepHBI JJIs TakuX BemiecTB, kak Boma H»O, ammuak NHs, ¢ropoBomopon HF. Hampumep,
mosiekynbl HF cBsizanbl Mexay coOoi BOJOPOIHBIMHU CBSI3SIMH, KOTOPbIE HA PHUCYHKE IOKa3aHbI
MyHKTHPHBIMH TUHUSMU:

o+ 0 o+ 0 o+ 0=

Bogopoanas cBs3p npubnusurensHo B 20 pa3 MeHee MpoyHas, 4yeMm KoBajeHTHas. llpu eé
BO3HHUKHOBEHUH YHUCIIO CBsA3EH, 00pazyeMbix arToMmoM H, mpeBbliaeT ero (opMalibHYyIO BaJ€HTHOCTb.

BoccranoBneHne - XxuMu4eckas peakuus, NMPU KOTOPOM 3JIEKTPOHBI MEPENAIOTCS AAHHOMY
BEIIECTBY.

BoccranoButens - BelIECTBO, CHOCOOHOE OTIaBaTh AJIEKTPOHBI JAPYroMYy BELIECTBY
(OKHCIUTETIO).
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['eTeporenHsle peakuuu - XHMHYECKHE PEAKIHMM MEXAY BEIIECTBAMHU, HAXOISIIMMUCS B
pa3HbIX (azax (pa3HBIX arperaTHBIX COCTOSHUSAX BellecTBa). Hampumep, peakius ropeHus yris -
rereporeHHasl peaxkiuss MeEXIy TBEpIbIM YIIepoAOM M Tra3000pa3HbIM KUCIOpogoM. Peaknus
B3aUMOJICUCTBUS LIMHKA C COJIIHOW KHMCIIOTOM - I€TEpOreHHas peakuus MEeXIy TBEpAbIM LIMHKOM M
pactBopoM HCI. I'eTeporennslie peakiinu MpoTeKkaOT HE B 00beMe, a Ha rpaHulle pa3zena (a3 - B 3TOM
WX MPUHIUIHAIBHOE OTJIMYME OT TOMOTEHHBIX PEaKIIuil.

l'upparauuu - CBSI3bIBAHUE MOJIEKY1 (aTOMOB, HOHOB BEIIECTBA) C BOJOH, He
COIPOBOXKAAKOLIEECS PA3PYLIEHUEM MOJIEKYJI BOJBI.

I'mapatel - coenquHeHus BelecTBa ¢ BOAOW, UMEIOIINE TTOCTOSHHBIN WU IEPEMEHHBIM COCTaB U
oOpa3yromuecs B pe3yJibTaTe rupaTauu.

I'mnpoxcunnas rpynmna - rpymnmna OH.

I'openne - OBICTPBI MpoIllecC OKUCICHMS BEIIECTBA, COMPOBOXKIAIOUIMICS BbIIEICHHEM
0O0JIBIIOr0 KOJIMYECTBA TEIJIOTHI U, KaK PAaBUJIO, CBETA.

['oMorenHble peakuy - XUMAYECKUE PEaKuy, MPOTEeKaoUIe B OJHOPOIHOM (a3e. OObIYHO
3TO peakiuu OO0 B Ta30BO (a3e (peakuu MEeXAy razaMu), Tu00 B KUAKOHN (aze (peakmum Mexmay
pactBopamu). 'oMOreHHbIe peaKIiK MPOTEKAI0T BO BCEM 00bEME PEAKIIMOHHOTO COCY/a - B 3TOM UX
IPUHLMIIAAIBHOE OTINYHUE OT FeTEPOT€HHBIX PEaKIUil.

Huddy3us— caMOmpou3BONIbHOE BBIPABHUBAHUE KOHIIGHTPAllMM BEIIECTB B  CMECH,
00yCIIOBIICHHOE TEIUIOBBIM JBMKEHMEM Mouiekyn. [lepeHoc dYacTuil BewiecTBa, MNPUBOAALIMN K
BBIPDABHUBAHMIO €r0 KOHIIEHTPAallUU B IEPBOHAYaIbHO HEOJHOPOJHOWU cucTeme. HckyccTBeHHOE
NepeMEeNINBaHUE CMECH JIEHCTBYET B TOM )K€ HallpaBJICHUU.

3akoH ABOrajipo- paBHbIE 0ObEMBI JIIOOBIX Ta30B (IIPU OJUHAKOBBIX TEMIIEpAType U JaBJICHUN)
coJiepKaT paBHOE YHCIIO MOJIEKYI. | MOJb JIF000T0 ra3a mpyu HOPMAIBHBIX YCIOBHAX 3aHUMAeT 00beM
22,4 n.

3aKOH COXpaHEHMsI MacChl: Macca BEIIECTB, BCTYIMAIOIIUX B XMMHUYECKYIO PEaKklLMIO, paBHA
Macce BEIIeCTB, 00Pa3yIOIIUXCS B pe3yIbTaTe PeaKIuu.

3apsn sapa - MOJIOKUTEIbHBIN 3aps] aTOMHOTO ]Ipa, PaBHBINA YHCITy IPOTOHOB B sJIp€ JAHHOTO
aneMeHTa. [lopsaakoBelii HOMep XxumMuyeckoro 3neMenTa B Ilepuoauueckoit cucreme J[.M.Menneneesa
paBHsIETCS 3apsiy siApa aTOMa TOTO AJIEMEHTA.

N3oTonsl - aroMHBIE PAa3HOBUIHOCTH OJHOIO M TOrO XK€ 3JeMeHTa. M30Tombl COCTOAT W3
aTOMOB C OJMHAKOBBIM 3apsAJoM f]pa (TO €CTh C OJMHAKOBBIM YHMCIOM INPOTOHOB), HO C Pa3HbIMU
OTHOCUTENIbHBIMH aTOMHBIMU MaccaMu (TO €CTh C Pa3HBbIM YHCIOM HEUTPOHOB B sijipe). OueHb MHOTHE
AJIEMEHTHI B IPUPOIE HAXOAATCS B BUIE CMECH U3 HECKOJIBKO U30TOIOB.

NHruburops! - BelecTa, 3aMeISIFOIINE XUMHUYECKUE PEaKIiu.

WNuaukaTopsl (KMCIOTHO-OCHOBHBIE) - BEILIECTBA CIIO)KHOTO CTPOEHHS, MMEIOIIHE pa3HYIo
OKpacKy B pacTBOpaxX KHUCIOT M OCHOBAaHUW. BBIBalOT MHAMKATOPBI M ISl APYIMX BELIECTB (HE
KHCJIOTHO-OCHOBHBIE). Hampumep, kpaxman - MHIUKAaTOp Ha TOSABJIEHUE B pacTBope MoAa (maer
CUHIOIO OKPAcKYy).

HNonHast cBsA3b - HpelenbHBIA ciay4daill MOJMsSpHONW KOBaJIEHTHOW CBSI3U. CBS3b MEXIY ABYMS
aTOMaM{ CUYUTAaeTCsl MOHHOM, €CIM pa3HHUIa AIEKTPOOTPHUIATETLHOCTEH STUX aTOMOB OOJBIIE HIIU
paBHsieTcs 2,1.

HoHbl - OTpHUIATENTFHO WJIH TIOJOXKHUTEIBHO 3apsKEHHBbIE YaCTHIIBI, O0Opasyloluecs MpH
NPUCOEAVMHEHUN WM OTJadye 3JIEKTPOHOB aTOMaMH 3JEMEHTOB (WM Trpynmamu atomoB). MoHsl
ObIBatOT oiHO3apsAHbIe (14 win 1-), AByx3apsianblie (2+ win 2-), Tpex3apsiiHble U T.A. .

Karanuzatopsl - BemiecTBa, CIOCOOHBIE YCKOPSTh XMMHYECKHE PEaKIMi, CAaMU OCTaBasiCh MPH
3TOM HEU3MEHHBIMH.

KatnoHs! - MOJI0KUTENBHO 3apsyKEHHBIE HOHBI.

KBaHTOBBIE YHCIIA - OMHMCHIBAIOT COCTOSHUE KOHKPETHOT'O AJIEKTPOHA B AJIEKTPOHHOM OOjaKe
aToma:

- raBHOe (N) - MOKa3bIBaeT, HA KAKOM 3JIEKTPOHHOM YPOBHE, HAUWHAs OT OJIMKAWUIIETO K APy
(1, 2, 3, ...) HaxXoAUTCS JAHHBIN DJIEKTPOH;

- opOurameHoe () - moOKaspiBaeT BHI TOAYPOBHS (S-TIOJYpPOBEHb, p-TIOAYPOBEHB, d-
MOAYPOBEHB, f-ITOAYPOBEHB);
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-MarauTHOE (M) - YKa3bIBaeT KOHKPETHYIO OpPOUTAIb (S-OpOUTalb, Px-OpOUTAIIb, Py-OPOUTAIL
T.J.);

-cIIMHOBOE (S) - MOKa3bIBaCT, KAKOE U3 IBYX BO3MOXHBIX (pa3pelieHHbIX) COCTOSHUI 3aHUMAET
AIIEKTPOH HA JAHHOW OpOUTAIIH.

Kucnora - cioxHoe BelecTBO, B MOJEKYyJie KOTOPOTO UMEeTCs OAWH WM HECKOJIBKO aTOMOB
BOJIOPOJIa, KOTOPBIE MOTYT OBITH 3aMeIleHbl aroMamMu (WMOHaMHu) MeTauioB. (OcTaBIIascs 4YacTh
MOJICKYJIbl KHUCJIOThl Ha3bIBA€TCS KUCJIOTHBIM OcCTaTkoM. FEiie oIHO ompeneneHue: KHCIOThl —
BEIIECTBO, PACMaIAoIIeecs B pacTBOPE ¢ 00pa3oBaHKeM HOHOB Bogopoaa H.

KoBaneHTHast cBsI3b - CBSI3bIBAHHE aTOMOB C TMOMOILIBIO OOIIMX (MOAETCHHBIX MEXIAY HUMH)
9NIeKTPOHHBIX map. HemnomnsipHas KoBaJeHTHas CBsA3b OOpa3zyeTcss MeXay aTroMamMH OJHOIO BHJA.
[TonsipHast KOBaJIEHTHAsl CBSA3b CYIIECTBYET MEXKIy JBYMs aroMaMud B TOM Ciy4ae, €ClIM MX
3IEKTPOOTPHUIIATEILHOCTU HE OJTUHAKOBBI.

KonneHnTtpanus - 0THOCUTENIbHOE KOJIMYECTBO KaKOro-imbo BemecTBa B pactBope. Hampumep,
MPOLIEHTHAs] KOHIIEHTpAlMs- TO K€, YTO M MaccoBas JOJs PacTBOPEHHOI'O BEIIECTBA - OTHOIICHHE
Macchl PACTBOPEHHOI'O BEIIECTBA K Macce pacTBOpa, BBIPAKEHHOE B NpoleHTax. MoisipHas
KOHIIEHTpAIUsi- OTHOILIEHHE YKCIa MOJIeH PAacTBOPEHHOIO BEIleCcTBAa K 00IIeMy oO0beMy pacTBopa
(emuHUIIA - MOJIB/TT).

KoopaummonHoe 4muciio- K KakIOM 4YacTulle, HaXOMASAIIEHCS B KpUCTalle, MPUMBIKAET
BIJIOTHYIO TOJIBKO OIPEAEICHHOE YHMCIO COCEJAHUX YACTUL. DTO Pa3IMvHOE JUIsl pa3HbIX KPUCTAIIOB
YHCIIO COCETHUX YaCTHUI] Ha3bIBAETCS KOOPAMHAIIMOHHBIM YUCIIOM.

Kpucrann - TBeppoe BelecTBO, B KOTOPOM aTOMBbI, MOHBI WJIM MOJIEKYJIBI PACIIONOKEHBI B
MIPOCTPAHCTBE PETYIAPHO, TPAKTHUECKH OECKOHEYHO MOBTOPSIOIIUMUCS TPYIIIAMHU.

Kpucrannuzanus - cnoco® OYMCTKM BEIIECTBA IYTEM OCAXKICHHUS €ro M3 HaCBILEHHOTO
pactBopa. OObIYHO HACHIIICHHBIN PACTBOP BEIIECTBAa TOTOBUTCS MPH MOBBIIIEHHOH Temmnepatype. [Ipu
OXJIQKJIEHUHN PACTBOP CTAHOBUTCS NEPECHIILIEHHBIM U YUCThIE KPUCTAJIIbI BHIITIAAAIOT B OCAI0K.

Kpucrannuueckass pemerka. Kpucramimueckas CTpyKTypa XapakTepuU3yeTcsi MpPaBUIbHBIM
(peryisipHbIM) paclojIOXKEHUEM YacTHIl B CTPOrO OMNPEIEIIEHHbIX TOYKax MPOCTPAHCTBA KpHUCTaJLIa.
[Ipy MBICIIEGHHOM COEIMHEHHUU OJTUX TOYEK JIMHUSAMHU [OJIy4arOTCs IPOCTPAHCTBEHHBIM Kapkac,
KOTOPBI HAa3bIBAKOT KPUCTAUIMUECKOW pemeTkod. Touku, B KOTOPBIX pa3MELIEHbl YaCTHUIIbI,
Ha3bIBAIOTCS y3JIaMU KPUCTAJUIMUECKON pelIeTKH. B y31ax MOryT HaxOAWTbCS HOHBI, aTOMBl WU
MoJiekynbl. Kpucraminueckast penierka COCTOMT U3 COBEPILIEHHO OJIMHAKOBBIX 3JIEMEHTAPHBIX SUYEEK
(cM. "snmemeHTapHas sueika').

Kpucrannoruapatsl - KpUCTaJUIMUECKUE TUAPATHI (COEAMHEHUSI BEIIECTBA C BOAOM), UMEIOIIHE
HOCTOSIHHBIN cOCTaB. BbIAEsI0TCS U3 pacTBOPOB MHOTHX BEIIECTB, OCOOCHHO coJeit

MaccoBoe uncio(A) - cymma guciia npoToHoB (Z) u HeiTpoHoB (N) B siipe aToma Kakoro-J1mdo
anemenTa (A =Z + N).

Mertannnueckas CBSI3b- XUMUYECKas CBA3b B KPUCTAJIE MEXKAY MOJOKUTENBHO 3apsKEHHBIMU
MOHAMH MeTajula IOCPEACTBOM CBOOOJHO MepeMemaronmxces (o BceMy o0O0BbeMY KpHUCTasUIa)
AJIEKTPOHOB € BHEIIHUX 000JI0UEK aTOMOB METaJlIa.

Morekyia - HaMMeHbINAs YacTUIa KaKOro-ITM00 BEIIECTBa, ONPEACIAIONIas ero XuMHUECKUe
CBOICTBa U CITOCOOHAS K CAMOCTOATEILHOMY CYIIECTBOBAHUIO. MOJIEKYJIBI COCTOSIT U3 aTOMOB.

MonekynsipHOCTh pEakLHUHU - YHCIO HCXOJIHBIX YacTULl (HampuMep MOJEKYJ, HOHOB),
OJIHOBPEMEHHO B3aMMOJIEUCTBYIOIIUX JPYr C JIPYrOM B OJHOM OJJIEMEHTAapHOM aKTe peaKlUU.
MouneKkynsIpHOCTh  peakuuu MOXeT cocTaBiaATh 1, 2 wnnm 3. COOTBETCTBEHHO pa3ivyaroT
MOHOMOJIEKYJISIpHbIE, OMMOJIEKYJIIPHBIE U TPUMOJIEKYJISIPHBIE PEaKIIUH.

HelTpoH - anekTpudecku HENTpasabHas dJI€MEHTapHas (T.€. HEpa3AeauMasi) 4acTHIA C MacCou
npumepHo 1,67102 kr wmm 1,00867 a.e.M. HelTpoHBI BMecTe ¢ NPOTOHAMH BXOAST B COCTaB
ATOMHBIX fJIEP.

Henonenennasi mapa 37€KTpPOHOB - BHEUIHSS 3JIEKTPOHHAs Iapa aToMa, HE YJacTBYIOLIAs B
00pa30BaHUM XMMHUYECKOHN CBSI3H.

Hopwmanbhbie ycnoBus (H.y.) Ha3biBatoT Temmnepatypy 0°C (273 K) u gaBnenue 1 atm (760 MM
prytHoro cron6a unu 101 325 ITa).

Hyx1oHbI - 31eMeHTapHbIe YacTHUIIbI (IPOTOHBI U HEHTPOHBI), BXOASIIKE B COCTaB SApa aToMa.
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Oxkwucienne (BemieCTBA) - XMMHYECKash peakius, MPH KOTOPOW AJIEKTPOHBI OTOMpAIOTCA Yy
JAHHOT'O BEIICCTBA OKHUCIIUTCIIEM.

OxuciuTens - BEIIECTBO, CIOCOOHOE OTHUMATh JJCKTPOHBI Yy JPYroro BelIeCTBa
(BOCCTaHOBUTEIIA).

OKCUJIBI - CIIOKHBIC BEIECTBA, COCTOSINIEE U3 aTOMOB JIBYX 3JIEMEHTOB, OJMH M3 KOTOPBIX -
KHCJIOPO/I.

Oxcupl KUCIOTHBIE - OKCHJIBI, KOTOPBIE B3aMMOJICHCTBYIOT ¢ OCHOBAaHHUSIMH C O0Opa30oBaHHEM
COJIU U

Oxcuipl OCHOBHBIE- OKCHJIbI, KOTOPBIE B3aUMOJCUCTBYIOT C KHCIOTaMU ¢ 00pa30BaHUEM COJIU
Y BOJIBIL.

OpOutanpe - TPOCTPAHCTBO OKOJO s/Apa, B KOTOPOM MOXKHO OOHApYKUTh JJICKTPOH. 3a
IpeJiellaMH 3TOTO MPOCTPAHCTBA BEPOSITHOCTh BCTPETUTD AJIEKTPOH TOCTAaTOUHO Majia (MeHee 5%).

OcHoBaHUE - CJI0)KHOE BEIIECTBO, B KOTOPOM aTOM (MJIM aTOMbI) METAJUIA CBS3aHbI C THIPOKCH-
rpynnamu  (OH-rpynnamu). PacTBopuMble OCHOBaHHMSI MOTYT pachajaTrbcsi B pacTBOpe ¢
obOpaszoBanuem ruapokcua-nonos OH'.

OcHoBanue amQpoTepHOe- CI0KHOE BEUIECTBO, CIIOCOOHOE MPOSABIATH KaK KUCIOTHBIE, TaK U
OCHOBHBIE CBOIMCTBAa B 3aBUCHMOCTH OT MapTHEpa MO peakuuu. AM(OTEpHOE OCHOBAHUE CIIOCOOHO
OT/IaBaTh Kak MOHBI Bojopoaa H' B peakuusx ¢ OOBIYHBIMH OCHOBAHHMAMH, TaK M TUAPOKCHU-IPYIIIIBI
OH’ B peakiusax ¢ OOBIYHBIMU KHCJIOTAMHU.

OTHOcHTeHast aTOMHas Macca - obo3Hauaercs cumBoiaoM Ar("r" - ot anrimiickoro "relative" -
OTHOCUTEIIbHBIN) - OTHOIIIEHUE MacChl aromMa K Macce 1/12 atoma yriepona-12

[lepexonHoe COCTOSHME(TO K€, UYTO AaKTUBHUPOBAHHBIM KOMIUIEKC) - KOPOTKOXKHMBYIIIAS
MOJIEKYJIa, BO3HMKAIOL[asi B XHUMUYECKOM peakUMM IpU MEPeEX0Je OT HAYaJIbHOTO COCTOSHUS
(peareHThl) B KOHEUHOE (IPOAYKTHI). DHEPTUs U TEOMETPHS MEePEXOAHOTO COCTOSIHUSI COOTBETCTBYIOT
BEpILKHE IHEPIETUUECKOT0 Oapbhepa, pa3ieisoiero peareHTbl U MPOIyKThl

[Tepuoanueckuii 3akon JI.M1. MenneneeBa: cBoiicTBa 3JIEMEHTOB MEPUOIUYECKU U3MEHSIIOTCS B
COOTBETCTBUHU C 3apsAJI0M sJIEp UX aTOMOB.

[Topsimok peakuuu - MO AAHHOMY BEILECTBY - MOKa3aTelb CTENEHU MPU KOHIEHTPALUU 3TOTO
BElleCTBa B KMHETUYECKOM ypaBHeHMHU. CyMMa MOpPSAKOB 10 BCEM BELIECTBAM Ha3bIBa€TCS OOIIMM
WIA CyMMapHbIM nopsiakoM peakuuu. Hanpumep, 1 peakiuu 2 NO + O2 = 2 NO2: kuHeTnyeckoe
ypasrenne v = k[NO]?[O2]; Bropoii mopsnokx no NO, nepssiii mopsaaok no O, oOmuii (CyMMapHbIii)
nopsiiok  peakumu 3. [l 3IeMEeHTapHbIX peakUui TMOpsAJOK - IIeJIOYUCIICHHAs BeIMYUHA,
COBMAJIAIONIAsl C MOJIEKYJISIPHOCTBIO peakuuu. Jlis qpyrux peakuuil mopsaKd ONpeAesstoTcs TOJNbKO
HKCIEPUMEHTAIBHO, TPUYEM OHM MOTYT UMETh KaK IEJIOUMCIIEHHOE, TaK U ApOoOHBIE (M JJaXke HYJIEeBOe)
3HauEHUeE.

[IpaBuno I'ywpa: mpu 3aceneHun opOuTanell ¢ OJMHAKOBOW sHepruei (Hampumep, msaTv d-
opOuTasnei) >IeKTPOHBI B TMEPBYI0 OYEpPEIb PACCENSIOTCS MOOJWHOYKE Ha BaKaHTHBIX ("MycCThIX")
opOUTaNX, TOCIE Yero HAUYMHAETCs 3aceleHne opOuTaneil BTOpbIMU 3JIEKTPOHAMH.

[IpaBmiio oOKTeTa: aTOMBI 3JEMEHTOB CTpeMATCs K Haunbojiee YCTOWYMBOM 3IEKTPOHHOM
koHpurypanuu. Camas pacnpocTpaHeHHas YCTOWYMBAash DJIIEKTPOHHAs KoHpurypamus — ¢
3aBEPIICHHON BHEIITHEN AJIIEKTPOHHON 000JI0YKON U3 8 AIEKTPOHOB (C OKTETOM DJIEKTPOHOB).

[Mpuniun Ilaynu: HUKakue OBa SJEKTPOHA B OJHOM aTOME HE MOTYT XapaKTepHU30BaThCS
OJINHAKOBBIM HA0OPOM BCEX YEThIPEX KBAHTOBBIX uncen n, L, mus.

IIpockok »neKkTpoHa - OTCTyIUIEHHss OT oOmeid Uit OOJIBIIMHCTBA  JIEMEHTOB
MOCJIEIOBATEILHOCTH 3aIlOJTHEHUS AJIEKTPOHHBIX obomouek (1s, 2s, 2p, 3s, 3p, 4s, 3d u tak nmanee),
CBSI3aHHBIE C TEM, YTO 3TH "HapylleHUs NpaBuwi" 00ECleurnBalOT aTOMaM HEKOTOPHIX AJIEMEHTOB
MEHBIIYIO SHEPTHIO IO CPABHEHHIO C 3alI0JTHEHUEM AJIEKTPOHHBIX 000J104eK "o mpaBuiam".

IIpocToe BemecTBO - BEMECTBO, KOTOPOE COCTOUT U3 aTOMOB TOJIBKO OJHOIO 3JIEMEHTA UIIU U3
MOJIEKYJI, TIOCTPOEHHBIX U3 aTOMOB OJHOIO 3JeMeHTa. [IpumMepsl: xene30, KUCIOPO, aiamas, apro,
MeAb U T.A.

[Iporon - ycroifunmBas sneMeHTapHas (T.e. Hepas3jenuMmasi) yacTHIa C 3JIEMEHTapHbIM (T.e.
HAUMEHBITIM U3 BO3MOKHEIX) TIOOKHUTEILHEIM JIEeKTPUIECKUM 3apsaaoM u Maccoit 1,67-1027kr (unu
1,00728 a.e.M.). [IpoTOHBI BMECTE C HEUTPOHAMU BXOJST B COCTAB aTOMHBIX siziep. [lopsakoBbIi HOMED
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xumudeckoro anementa B [lepuonnueckoit cucreme J[.M.MenzaeneeBa paBHSETCS YUCIy MPOTOHOB B
AJIpe aTOMa 3TOTO AJIEMEHTA.

PacTtBOpUMOCTh - CIIOCOOHOCTH BEIIECTBA PACTBOPATHCS B TOM WJIM HWHOM DPacTBOPHUTEIE.
Mepoii pacTBOPUMOCTH BEIIECTBA MPH JIaHHBIX YCJIOBUSX SIBJISIETCS €ro COACpP>KaHHWE B HACHIIICHHOM
pacTBope.

PactBopuTenb: U3 IBYX MM HECKOJIBKUX KOMIIOHEHTOB pacTBOpa pacTBOPUTEIEM HAa3bIBACTCS
TOT, KOTOPBIH B34T B OOJIbIIIEM KOJIMYECTBE U UMEET TO )K€ arperaTHOE COCTOSIHUE, YTO U y pacTBOpa B
LIEJIOM.

PacTBop HachIlIEHHBIH - pacTBOP, B KOTOPOM JTaHHOE BEILIECTBO MPHU JaHHOW TEMIEpaType yxke
Oonbiie He pacTBopsieTca. HachblleHHBI pacTBOp HAXOAUTCS B JUHAMHYECKOM PAaBHOBECHH C
HEPaCTBOPUBIIMMCS BEIIECTBOM.

PactBOpbI - (DU3HKO-XUMHUYECKHE OJAHOPOJHBIE CMECH MEPEMEHHOI0 COCTaBa, COCTOSIIME U3
JIBYX WJIM HECKOJIbKUX BEILIECTB U MPOJAYKTOB UX B3aUMOJICUCTBUSI.

PeareHTs! - HCXO/IHbIE BEIIECTBA B XUMUYECKOW peakiuu. DopmyIbl peareHTOB 3aIHChIBAIOTCS
BCET/Ia B JIEBOM YaCTH YPABHECHUSI XUMHUUYECKON PEAKIIUU.

CKOpocTh XMMHYECKOW pEaKIMh- KOJIUYECTBO BEIIECTBA, BCTYMAIOMIETO B PEAKIHMIO WU
00pa3yIoIerocs Npy peaklyy 3a €IUHHUILY BPEMEHH B €IMHUIE 00beMa cucTeMbl. Mimeet pasMepHOCTh
MOJIB/JT CeK’™,

Cno)xxHoe BeIlIeCTBO- BELIECTBO, KOTOPOE COCTOMT U3 MOJEKYJ, INOCTPOCHHBIX M3 aTOMOB
pa3HbIX AreMeHToB. [Ipumepsl: conb, caxap, AMOKCU] yriepoaa, 0eH3UH, BoJia U T.1.

Comnu - coKHbBIE BEHIECTBA, B KOTOPHIX aTOMBI METaJIa CBSI3aHbI C KUCJIOTHBIMUA OCTaTKaMH.

Conu Kucnple - COIMU, KOTOpPbIE MOMUMO HMOHOB METajljla U KHCIOTHOTO OCTaTKa COJEepKaT
MOHBI BOJIOPOAA.

Conu OCHOBHBIE - COJIM, KOTOPble TOMUMO MOHOB METajjla U KUCJIOTHOTO OCTaTKa COJAep)Kat
ruapokcuibHble rpynnsl (OH-rpymnmnsn).

CrangapTHasi SHTaJIbIUS 00pa30BaHUs BEIIECTBA - TEIUIOBOM 3(PQeKT peakuuu oOpa3zoBaHUS
JTAHHOTO BELIECTBA U3 3JIEMEHTOB TP OIPEJIETICHHBIX YCIOBUSX.

CremneHb OKUCIEHMS: TpU OOpa30BaHWU XMUMHUECKHUX CBSA3EH MEXKIy aToOMaMH JIIEKTPOHBI
YaCTUYHO NEPENAIOTCs OT MEHEEe 3JEKTPOHOAKLENTOPHBIX aTOMOB K 0OoJiee 3JeKTPOHOAKIENTOPHBIM
atromaM. KoJIMYeCTBO OTHAHHBIX WM MPUHATBIX AaTOMOM OJJIEKTPOHOB HA3bIBAETCS CTENEHBIO
OKHCTIEHUsI aToMa B MoJiekyJie. [Ipu CBsA3bIBAaHUM Pa3HBIX aTOMOB CTENEHb OKWCIIEHUS paBHA 3apsy,
KOTOpPBI MpuoOpen Obl aTOM B 3TOM COEAMHEHUHU, €CITH Obl OHO MOTJIO COCTOSITh U3 OJHUX HMOHOB.
OnuceIBaeT COCTOSTHUE aTOMa B MOJIEKYJIE.

CtpykrypHble HOpMYIBI - H300pakeHHUE MOJIEKYIbI, B KOTOPOM MOKa3aH MOPSIOK CBSI3bIBAHUS
aTOMOB MexJy co0oil. XuMmuuyeckue CBsI3U B Takux (opMmynax o0003HaAYaroTCs YEePTOUYKAMHU.
Hanpumep, crpykrypusie ¢opmynsl: Cl-Ca-Cl (monekyna CaClz), O=C=0 (monekyna CO2) u T.n.
Pexomenayercs B CTpyKTYpHBIX hopMysiax u3o0paxaTh TaKKe U HEMOACIEHHbBIE TTaphl AJIEKTPOHOB.

TemnmoBoit 3dexT peakiuii- Temnaora, BbIIEICHHAs WM MOTJOMIEHHAS MpPU MPOTEKAHUU
xuMuueckon peakiuu. O0bpryHO 0603Hauaercs cuMBoiamu Q. IIpu mocrosHHOM maBieHuu TermnoBoit
abdekT peakiuii paBeH M3MEHEHHIO OJHTaIbIUM. B TEepMOXMMHUYECKON cHCTeMe 3HAKOB
MOJIOKUTEIBHBIM CUYHTACTCS TEIIOBOM J(PPEKT IK30TEPMUUYECKON peaknuu (B KOTOPOW TEIUIo
BbIIeTIsIeTCs "HapyxKy'"). B TepMoaMHaMUUYeCcKo# crucTeMe 3HaKOB TeIIoBOU 3(h(HEeKT IK30TepMUIECKON
peakiuu cunTaercst orpunateababiM (Q = -[1H).

THUIIBI XUMHUECKUX PEAKIIUM:

-COeIMHEHUsI- Korna nBa (wim OoJiee) BelIeCTBa-peareHTa COCIUWHSIOTCS B OJIHO, Oolee
CJI0’HOE BELIECTBO;

-pa3NoKeHUs- KOTJIa OJJTHO CJI0KHOE MCXOJIHOE BEILECTBO pa3jlaraeTcsl Ha JBa UJIM HECKOJBKO
6oJiee MPOCTHIX;

-o0MeHa- Korjja peareHTbl OOMEHUBAIOTCS MEXKIy COOOW aToMaMM WIIM TIEJIBIMH COCTAaBHBIMU
YacTsIMU CBOMX MOJIEKYII.

-3aMEIlIEHUsA- pPEaKIM OOMEeHa, B KOTOPBIX Y4YacTBYET Kakoe-TUOO MpPOCTOE BEILIECTBO,
3aMelIaroniee OANH U3 2JIEMEHTOB B CII0KHOM BELIECTBE;

-HeHTpanu3anuu- (BakHas Pa3HOBUIHOCTh pEaKIWii OOMeHa): peaknuuu OOMEeHa MEeXIy
KHCIIOTON M OCHOBAaHHEM, B pe3yJIbTaTe KOTOPHIX 00pa3yeTcs COJib U BOJA;
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-OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU - PEAKIIUU BCEX MEPEUMCIICHHBIX BbIIIE TUIIOB, B
KOTOPBIX TPOMCXOJUT HM3MEHEHUE CTEMEHU OKHCICHUS KaKUX-TUOO aTOMOB B pPearupyroux
MOJIEKYJIax.

TutpoBanue - crnoco0 ompeneseHUs KOHIEHTPALMU pacTBOpa BelIecTBAa A ¢ MOMOIUIbIO
pactBopa BemiectBa b, koTopoe pearupyer c BemiectBoM A. K ToyHO oTMepeHHOMY o00BeMY
HCCIIETyeMOTO pacTBOpa A 1Mo KarumsiM A00aBisiFoT pactBop b u3BecTHOU KoHIEHTparuu. OKOHYaHHE
peaKkuu ONpeAessioT ¢ MOMOIIbI0 HHAUKaTopa. [lo 06beMy u3pacxomoBanHoro pactBopa b cynar o
quciIe MoJIeH BeniecTBa A B OTOOpaHHOM MpoOe U BO BCEM pacTBope A.

Ousnyeckue SBICHUS- SBICHUS, HE COMPOBOXKIAIOIIMECS MPEBPALICHUEM OIHHX BEILIECTB B
Ipyrue myTeM pa3pbiBa U 00pa3oBaHMsI CBsI3€H B X MOJICKYJIax.

XUMHUYECKUE SIBIICHUS - SBJICHUS, IPU KOTOPBIX OJIHU BEIIECTBA, 00JIaIal0IUe OMPECICHHBIM
COCTaBOM M CBOWMCTBaMHM, IPEBpallalOTCs B JAPYrue BEIIeCTBA - C APYI'MM COCTaBOM U JAPYTUMU
cBoiictBamH. [Ipu 3TOM B cOCTaBe aTOMHBIX SJ€P U3MEHECHHUN HE MPOUCXOAUT. XUMHUUYECKHUE SIBJICHUS
HA3bIBAIOT UHAUYE XUMHUYECKUMHU PEAKIUSIMHU.

Xumus - HayKa O BEHIECTBAX U 3aKOHAX, MO KOTOPBIM MPOUCXOJAT UX MPEBPAIECHUS B APYTUE
BEIIIECTBA.

[[lenous- pacTBOpUMOE B Boje cuibHOe ocHoBaHue. Bee mienoun (NaOH, KOH. Ba(OH)2) B
pacTBOpax pacrajgaloTcsi Ha KaTHOHBI METaJUIOB U TUApOoKcUa-uoHsl OH .

DK30TepMHUYECKHE PEAKIMU(OT TPEYECKOTO €XO - BHE, CHAPYXKH) - XMUMHYECKUE PEaKIIHH,
MPOTEKAIOIIME C BBIJCIICHUEM TeIlIa.

DJEKTPOH - yCTOMYHBaAs dJIEMEHTapHas (T.e. HEpasJeiauMas) 4acTHIa C 3JIEMCHTApHBIM (T.€.
HAUMEHBIINM M3 BO3MOXKHBIX) OTPHIIATEIBHBIM JMEKTPHUECKUM 3apsaoM M maccoi 9,11-107% r.
DIIEKTPOHBI SBJSIOTCS COCTABHOM YacThIO aTOMOB Bcex 3yieMeHTOB. OQ0mamaroT CBOWCTBAMH Kak
YaCcTHIl, TaK ¥ BOJH.

DneKTpoHHAs KOHPUTYpALHs- paclpeiesicHue 3JIEKTPOHOB IO SHEPTreTHYCCKHM YPOBHSM,
CYILIECTBYIOIIKUM B AJIEKTPOHHOM O0JIake aToMa. DIIEKTPOHHYIO KOH(PUTYypaIUIO OMUCHIBAIOT Pa3HBIMU
crocobaMu: a) C MOMOIIBIO0 3JIEKTPOHHBIX (GOpMys, 0) ¢ TOMOIIBIO OPOUTANBHBIX JHArPaMM (CM.
“anekTpoHHast popmyna”, FNeKTpOHHAs siuehka’).

OnekTpoHHass (QopMyia- 3aluch pPACHpPEEICHUS HMMEIONIUXCS B aTOME DJJIEKTPOHOB IO
DHEPreTHUECKUM YPOBHSIM U opbutansm. Hampumep, snektponHas dopmyna kuciaopona (3IeMeHT
HOMep 8, aTOM COIEPKHUT § 31eKTpoHOB): 15 282 2p*,

DNEeKTPOOTPUIIATEILHOCTh - OTHOCHTENbHAS CIIOCOOHOCTh aTOMHBIX SIJIEp MPUTATUBATH K cebe
AJIEKTPOHBI, 00pa3yIolue XUMUYECKYIO CBA3b. XapaKTepU3yeT CIOCOOHOCTh aToMa K MOJIAPU3AINHI
XUMUYECKUX CBS3EH.

DNEeMEHT - BEIIECTBO, COCTOSAIIEE U3 aTOMOB OJHOTO BUJIA (M3 aTOMOB C OJMHAKOBBIM 3apsiIOM
anapa). YacTo aJieMeHT COJEP>KUT B CBOEM COCTaBE HECKOJIbKO M30TOIOB.

DHAOTEpMHUYECKHE peakiuu (0T rpedyeckoro endon - BHYTPH) - XUMHUYECKHE PEaKIIHH,
MPOTEKAIOIIME C TOTJIOIEHUEM TeIa.

Dueprus aktuparuu (E,, mHOrma 0603Hauaercs kak AE®) - 510 Ta momonuuTensHas sHeprus (k
cpenHelt sHepruu E cTankuBaronmxcs 4acTuil), KOTopasi He00X0/1MMa, YTOOBI CTOJIKHOBEHUE MPUBEIIO
K XMMHYECKOW peakiu. DHEPTUI0 aKTUBAIIMU WHOTJA HA3BIBAIOT TaK)KE YHEPTETUUECKUM OapbepoM.
Kaxxnas xummuueckasi peakiys UMEET CBOIO SHEPIHI0 aKTUBAIMU. 3HAUeHUs E. and peakuuit Mexmay
HEUTpaTHbHBIMH MOJIEKYJIAMU COCTAaBIISIOT, Kak mpaBuio, oT 80 mo 240 x/x/mons. Ha Bennunny E, He
BIIMSIET TEMIIEpATypa, HO MOYKET MOBJIMUATH IPUCYTCTBUE KaTalIU3aTOpA.

OHranemust - "Teruiocoaepkanue’ pearupyronux BemecTtB. O6o3nawaercs kak [|H. Tlpwm
MOCTOSTHHOM JIaBIIEHUU (€ClU peakiusi UAeT He B 3aMKHYTOM COCYZE) M3MEHEHHE DHTAJbIIHH B
MPOIIECCe XUMHUUECKOU Peakluy paBHO €€ TerIoBoMy 3P (DEeKTy.

SnepHble peakuu - MpeBpallleHHe OJHUX BELIECTB B JpPyrue, HO HE NYTEM pa3pbiBa U
00pa3oBaHUsl XUMHUYECKUX CBSI3€H, a MyTeM M3MEHEHUsI CTPOSHUS sIep DJIEMEHTOB, YUYaCTBYIOIINX B
TaKUX PeaKIIHsIX.

14. OCOBEHHOCTHU PEAJIM3ALUU JUCHUITJIMHBI 1151 THBAJINJIOB U JINILL
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA
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B cootBeTcTBHM C METOAMYECKMMH pekoMeHaanusaMu MunoOpHayku PO (yB. 8 anpens 2014
r. No AK-44/05BH) B Kypce Ipearnojaraercs MCIojab30BaTh COIMAIbLHO-aKTUBHBIE U PEQIICKCHBHbBIC
METOAbl O0y4YeHHs, TEXHOJIOTUH COLMOKYJIbTYpHOU peabmimrtanuu obOyuatommxcs ¢ OB3 ¢ nenbro
OKa3aHMsI IOMOILY B YCTAHOBJIEHUH MOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLICHUH.

OOyyeHue Ml C OrPaHMYEHHBIMM BO3MOXKHOCTSIMH 3JI0POBbSl OCYILLECTBIISIETCSI C Y4ETOM
UH/UBUYAJIbHBIX NCUXO(U3MUECKUX OCOOEHHOCTEH, a JUId HMHBAIMJIOB TaKK€ B COOTBETCTBUHU C
MHAMBUYaJIbHON NporpaMMoi peabuiIuTaluy HHBAINU/A.

Jas M ¢ HapylleHHeM CJIyXa BO3MOJXKHO IpEJOCTaBICHHE HH(OpPMaluu BU3YalbHO
(KpaTKMM KOHCHEKT JIEKIMH, OCHOBHAas W JIONOJIHUTENbHAs JMTEparypa), Ha JIEKLUMOHHBIX H
IPAKTUYECKUX 3aHATHUSIX JOIYCKAaeTCs NMPUCYTCTBUE ACCUCTEHTA, a TaK K€, CypAONEpPEBOIYMKOB U
TU(IIOCYPIOTIEPEBOAUHKOB.

OueHka 3HaHUM CTYIEHTOB Ha NPAKTHUYECKUX 3aHITHUSX OCYLIECTBIISETCS HAa OCHOBE

IUCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, IUCbMEHHO BBIIIOJHEHHBIX MPAKTUUYECKUX 3aJaHUH.
Jloknan Tak e MOXKeT OBbITh IpeIocTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMHU K€, a TpeOOBAaHUS K KAayeCTBY M3JIOKEHHs MaTepuana
(MOHATHOCTh, KayecTBO pEuYH, B3aMMOJEWUCTBUE C ayJUTOPHUEH M T. 1) 3aMEHSI0TCS Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MPEAbSABIsEMble K MHUCbMEHHBIM paboTaM (KauecTBO 0(hOpMIICHUS
TEKCTa U CIMCKA JIMTEPATYPhl, IPAaMOTHOCTh, HAJIMYME WIUTFOCTPALIMOHHBIX MaTEpUasoB U T.J.)
C yderoM COCTOSHUS 3/10pOBbsl IPOCMOTP KHMHOGWIbMA C IOCIEAYIOIIMM aHAIU30M MOXET OBITh
IIPOBEJIEH JIoMa (HarpuMep, Ipu HEOOXOIMMOCTH JIOTIOHU-TEIbHON 3BYKOYCHUIIMBAIOLIEH anmapaTypsl
(HaymHMKHM)). B Takom ciydae CTYIOEHT NpefoCTaBisieT NMHUCbMEHHBIM aHaliu3, COOTBETCTBYIOILUM
IpEIbABISIEMbIM TPEOOBAHUSM.

[TpomexxyTouHast aTTecTtanys Ul JIML C HapyLIEHUSAMHU CIyXa HPOBOJUTCS B MHCbMEHHOMN
dopMe, mpU 3TOM HCHOIB3YIOTCS OOIIME KpUTepuu oleHuBaHus. [Ipm HeoOXoauMocCTH, BpeMs
HOJrOTOBKU Ha 3a4€Te MOKET ObITh YBEIMUYEHO.

Jiis aun ¢ HapylmieHueM 3peHHsl JIONYCKaeTcs ayaualibHOE MpeaoCTaBiIeHne MH(OopMaIim
(HampuMep, ¢ UCHOJIB30BAHUEM IPOTPAMM-CHHTE3aTOPOB PEUM), a TaK K€ UCIOJIb30BaHUE HA JEKIHAX
3BYKO3alMCHIBAIOIIUX YCTPOUCTB (AMKTOPOHOB M T.A.). JlomyckaeTcss mMpUCyTCTBHE Ha 3aHATHIX
acCHUCTEeHTa (TIOMOIIHMKA), OKa3bIBAIOIIEr0 00yJYaromuMCs HEOOXOAUMYI0 TEXHHUECKYIO TOMOIIb.
OneHka 3HaHUM CTYAEHTOB Ha CEMHHApPCKUX 3aHSTHUSIX OCYLIECTBIIAETCS B yCT-HOM (opme (kak
OTBETHl HA BOIPOCHI, TaK M MpakTHueckue 3aganus). [Ipy HeoOxoauMocTu aHanu3a (UIbMa MOKET
OBITh 3aMEHEH OIMCAaHUEM CHUTYallud MEXITHHYECKOTO B3aUMOJCHCTBUS (HAa OCHOBE OIIbITA
PECIIOHJIEHTa, XYJOKECTBEHHOM JHUTEpa-Typbl H T.J.), TO3BOJIIOLNIMM OLEHUTHh CTENEHb
c(OpMUPOBAHHOCTH  HABBIKOB  BJAJCHHS METOJaMU aHajdu3a M  BBUIBICHUS  CHEHUPUKU
(YHKIMOHUPOBAHUS M PA3BUTHUA IICUXUKH, MO3BOJSIONIMMU YUYHUTHIBATh BJIMSHHUE 3THUYECKUX
¢akropoB. Ilpu mpoBe-IeHHMM NPOMEXKYTOUHOM aTTecTalluyd s JUI C HAapyLIEHUEM 3pEHUs
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE COOeceJ0BaHUE 110 BOIIPOCAM.

Jlnna ¢ HapymleHUsIMH ONOPHO-ABMIaTeJIbHOIO anmapaTra HE HYXJIATCi B 0COOBIX
dopmax mpenocTaBieHUsT yuyeOHbIX MarepuanoB. OAHAKO, C YYETOM COCTOSHHS 3/I0pOBbsSI 4acTh
3aHATUA MOXET ObITh pealin30BaHa IUCTAaHIMOHHO (mpu momomu cetu «HHTepuer»). Tak, mpu
HEBO3MO>KHOCTH IOCELIEHUS JIEKIIMOHHOTO 3aHATUS CTYAEHT MOKET BOCIIOJIB30BAThCS KpPATKUM
KOHCIIEKTOM JIEKIIHH.

ITpy HEBO3MOXXHOCTH IOCEIIEHUS NPAKTUYECKOIO 3aHATHSA CTYIEHT JOJDKEH IPEAOCTaBUTh
MUCHbMEHHBIA KOHCIIEKT OTBETOB HAa BOIPOCHI, MUCbMEHHO BHIIIOJHEHHOE PAKTHUECKOE 3a/1aHHE.
Jloknan Tak e MOXeT ObITh IpefocTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJIEP)KAHMIO OCTAIOTCS TEMH K€, a TpeOOBaHMS K KadeCTBY HM3JIOKEHHUS MaTepuaia
(MOHATHOCTh, KAauyecTBO pEYM, B3aUMOJECHCTBHE C ayauTopued M T. J) 3aMEHSIOTCd Ha
COOTBETCTBYIOIIME TPEOOBAaHUS, MPEAbSBIIEMble K MUCbMEHHBIM padboTam (KauecTBO O(opMIIeHUs
TEKCTa U CIHCKA JIUTEPATYPhl, TPAMOTHOCTb, HATMUNE WIUTFOCTPAIIMOHHBIX MaT€pPHajoB U T.1.).

[TpomexyTouHas arrectanus A JIMI C HApyLIEHUSMH OIOPHO-IBUIATEIbHOIO ammapara
OPOBOJUTCS Ha OOIIMX OCHOBAaHUAX, NpPU HEOOXOAMMOCTH TpOIEaypa 3aueTa MOXKET ObITh
peanu3oBaHa JUCTAHIIMOHHO (HAIpUMeEp, PHU MTOMOIIU MTporpaMMbl Skype).

Jly1 3TOr0 MO AOrOBOPEHHOCTH C MPEMNOJABATENIEM CTYIEHT B OINPEAEICHHOE BPEMS BBIXOIUT
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Ha CBSI3b JUUIS MIPOBENICHUS MPOIIeTyphl 3aueTa. B Takom citydae 3a4er ciaercs B BHie coOecel0BaHUs
no BompocaMm (cM. (OpMBI TPOBENCHUS MPOMEXKYTOYHOM aTTeCTallMd Ui JUI] C HAPYIICHUSIMHU
3penusi). Borpoc u npaktuyeckoe 3a/iaHue BEIOMPAIOTCS] CaMUM ITperoaBaTesieM.

[Ipumeuyanue: PoHABI OLEHOYHBIX CPEACTB, BKIIOYAKOUIUME THUIIOBBIE 3a/laHUsI U METOJAbl OLEHKH,

KpUTEPUU OLEHUWBAHMS, TO3BOJSIONINE OLEHUTh PE3yJbTaTbl OCBOCHUS JaHHOW JIUCIUIUIAHBI
obyuarontumucs ¢ OB3 moryTt BxoauTh B coctaB PII/] Ha mpaBax OTAEIBHOTO TOKYMEHTA.

IIporpammy cocraBuiIn:
O.A. AHaHbeBa — JIOIICHT OT/ICTICHHSI OMOTEXHOJIOTUH, KAaHAUIAT XUMUICCKUX HAYK, TOICHT

C.b. BypyxuH — IOIEHT OT/AeNIeHUS] OMOTEXHOJIOTUHN, KaHANIAT XUMUYECKUX HAYK

Peuenzenrt:

B.A. KonoasskHbIN — IOUEHT OTAeNeHUs] OMOTEXHOIOTUN, KaHIUAaT XUMUYECKUX HAYK, TOI[EHT
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