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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI

eap u3yyeHus AUCHHUIIUHBI:

- LIEJIBI0 OCBOEHUS AUCUHUILIMHBI SBIIAECTCS TEOPETUUYECKAs U MPAKTUYECKAs MOATOTOBKA CTYAEHTOB IO
OCHOBHBIM ((pyHIaMEHTaIbHBIM) pa3/eliaM 00Iel U HeOPTraHMYEeCKOH XHUMHH C YIETOM COBPEMEHHBIX
TEHJCHIIUN PA3BUTHS XUMHUYECKON HAYKH, YTO 0OECIIEYNBACT PEIICHUE BRIMTYCKHUKOM 3a/1a4 Oymaymieit
npohecCHOHATBHON IS TEILHOCTH.

3agaum u3ydeHus AUCHUNIHHBI:

- U3yYEHHE COBPEMEHHBIX MPEICTABICHUN O CTPOECHUH BELIECTBA, O 3aBUCUMOCTH CTPOCHHS U CBOMCTB
BEIIECTB OT IMOJIOKEHUSA COCTABJISAIOMIMX WX AJIEMEHTOB B llepronnueckoil cucTeMe M XapakTepa
XHMHUYCCKOM CBS3U,

- U3YYECHHUE MPUPOJbl XUMUYECKUX PEAKIUM, UCIOJIb3YEMBIX B IPOU3BOJICTBE XUMUYECKUX BEIIECTB U
MAaTEPUAIOB, KHHETUYECKOTO U TEPMOJINHAMUYECKOTO MOIX00B K OMIMCAHUIO XUMUYECKUX MTPOLECCOB C
LIEJIbI0 ONTUMHU3AIMHU YCIOBHI UX MPAKTUYECKON PeaTN3ALINH;

- U3YYEHUE BAXHEUIIMX CBOMCTB HEOPTraHWYECKUX COCIUHEHHN M 3aKOHOMEPHOCTEN MX U3MEHEHUS B
3aBUCHMOCTH OT IOJIOKEHHS COCTABJISIOIINUX UX 3JIEMEHTOB B [lepuoauueckoit cucreme.

- 00BsICHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; IPUPOIBI XUMUYECKOH
CBSI3M (MOHHOM, KOBAJICHTHOW, METAJUINYECKOI), 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKLUN U
XUMHUYECKOTO PABHOBECHUS OT PA3TUYHBIX (DAKTOPOB:

-BBITIOJTHEHUE XUMUYECKOTO SKCIIEPUMEHTA 10 PACIIO3HABAHUIO BAKHEHIIIMX HEOPTraHMYECKUX BEIIECTB;
- TIPOBEACHUE CaMOCTOSITEIBHOTO MOUCKA XUMUYECKONW MH(POPMAIMUA C MCIOJb30BAaHUEM Pa3IMYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHWN, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB Internet).

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJLHOM ITPOTPAMMBI (naee
— OIl) BAKAJIABPUATA

JuctmmuimHa «OO0miast 1 HeoOpraHu4IecKasi XUMUsD» pPealln3yeTcsl B paMKax 00s3aTeIbHOM YacTH,
dhopmupyeMoit yaacTHHKaMu 00pa30BaTEIIbHBIX OTHOIIIEHUH, K OTHOCUTCS K 001IeTTpoheCCHOHATBHOMY
MOJTYJTIO.

Jlnst u3ydeHusl TUCIMILIMHBI HEOOXOMMBI 3HAHHsI, YMEHUS W HaBBIKH, COPMHPOBAHHBIC Y
oOyJaromuxcs B pe3yJibTaTe OCBOCHUS JUCIHILINH 00IIasi, HEOpraHMUECKasi U OpraHuvecKass XuMus,
¢du3nka, MaTeMaTHKa B 00beMe CPEIHEH IIKOJIBI.

3HaHue XUMHH (HOPMUPYET OOIIYI0 HHKCHEPHYIO KYJIbTYPY CICHUAINCTA, TAaCT BO3MOXHOCTb
rIy0)ke ITOHUMATB JIF0ObIE TEXHOJIOTHYECKUE U IKOJIOTHYECKHe mpotiecchl. Kypc xuMuu siBiisieTcst 6a3oi
IUTsL U3y4YeHHS psizia 0011eo0pa3oBaTeIbHBIX U OOMIETEXHUYECKUX JUCIIUTUIHH.

Jucuumnuna uzydaercda Ha [ kypce B [ u Il cemecTpax.

3. IEPEYEHb INTAHUPYEMbIX PE3YJIbTATOB ObYYEHUA 11O JUCIHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMbBIMHU PE3YJIbTATAMHU OCBOEHUA
OBPA3OBATEJILHOM ITIPOI'PAMMBI

B pesynbrare ocBoenuss OIl OGakamaBpuata 0OydYarOIIUMNCS JIOJDKEH OBJIAJETh CIEIYIOIIUMU
pe3ynbTaTaMu OOy4YeHHsI 110 JUCIUILIUHE:

Kon HaumenoBanue Konx n HauMeHOBaHUe HHAUKATOPA
KOMIIeTeH Ui KOMIIeTeHIIUH AOCTHKEHHMS KOMIeTeHINU
OIIK-1 CrniocobeH aHaIM3UpoBaTh U 3- OIIK- 1 - 3HaTh:
UHTEPIPETHPOBATh PE3YJIbTAThI IpUPOIY XUMHUYECKUX peakuui,
XUMUYECKUX IKCIIEPUMEHTOB, UCTIOJIb3YEeMBbIX B IIPOM3BO/ICTBE
HaOJI0IeHUI U U3MepeHuit XMUMHUYECKUX BEIIECTB U MaTepHalloB;
KHHETUYECKOTO U TEPMOJUHAMUYECKOTO
MOJIXOJOB K OIMCAHUIO XHMHUYECKUX
IPOIIECCOB C LENBI0 ONTUMU3AIMH YCIOBHH
UX NMPAKTUYECKOH peann3aluy; BaKHeHme
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CBOMCTBAa HEOPraHWYECKUX COCAMHEHHA M
3aKOHOMEPHOCTH WX  H3MCHEHUS B
3aBUCHUMOCTH oT MIOJIOKEHUS
COCTaBJIIIOIIMX  MX  DJIEMEHTOB B
[lepuomuueckold cucreme; OCOOEHHOCTH
XHUMHYECKOTO IKCIEPUMEHTA 1o
pacno3HaBaHUIO BAKHEUIIINX
HEOPraHWYEeCKUX BEILECTB.

V- OIIK- 1 - YmerTs:

COCTaBJIATh AJIEKTPOHHBIE (POPMYIIbI
ATOMOB XHMHYECKUX JICMCHTOB,
OTIPEICIIATh UX XapaKTepPHBIC

BaJICHTHOCTH M CTETICHN OKHUCIICHUS,
W3MEHEHUE KUCIIOTHO-OCHOBHBIX U
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB BEILIECTB; PACCUNTHIBATH
KOHIIEHTPALlMHU BEIIECTB B PaCTBOPax;
PaCcCUUTHIBATH CKOPOCTH XHMHYECKHX
MIPOLIECCOB Y PAaBHOBECHBIE COCTOSIHUS
00paTUMBIX peaKIuil.

B- OIIK-1- Bnagers:

METOIaMH 0Oe30omacHO’ paboThI B
XHUMHYECKOH JIaDOpaTOpPUH; B3BEIIMBAHHUS,
U3MepeHus: 00bEeMOB M IUIOTHOCTEH
KUJKOCTEH; omnpenenenuss pH pacTBopos;
MPUTOTOBJICHUSI PACTBOPOB C 3aJlaHHOU
KOHIIEHTpalue; KayeCTBEHHOI'O
XMMHUYECKOTO aHajn3a; KOJIMYECTBEHHOTO
(0oObeMHOTO)  XMMHYECKOTO  aHaJIu3a;
aHayM3a KHUCJIOTHO-OCHOBHBIX u
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB BEIIECCTB.

OIIK-2

Crocoben MIPOBOJIUTH c
COONIOICHUEM  HOPM  TEXHUKH
0e30MacHOCTH XUMHAYECKUHN

OKCIICPUMCHT, BKJIKOYasd CHHTE3,
dHaJIN3, H3YUYCHHUC CTPYKTYpPblI H
CBOMCTB BENIECTB H MaTCpHajoB,
HCCIICAOBAHUEC IIPOLHECCOB C HX
yqaCTuem

3- OIIK-2- 3Hatsb:

OCHOBBI CTPOCHHSI BeEmIecTB (aTOMOB,
MOJICKYJI, KPHUCTAIOB); TEOPETHUYCCKHUE
OCHOBBI XUMHYECKUX MPOIIECCOB;
XUMHYECKHE CBOMCTBA 3JIEMCHTOB U HX
COCIMHCHHI; 3aBHUCHMOCTh CBOICTB
BCIIECTB OT HMX COCTaBa W CTPOCHHS,
MIPUPOIBI XUMHUYECKOHW CBSI3U (MOHHOM,
KOBaJICHTHOM, METaNTMYECKOH);
3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peaKkuMd M XUMHYECKOIO PaBHOBECHUS OT
pa3IMYHBIX (PAKTOPOB.

V- OIIK-2 - YMerTsb:

paccuuThIBaTh TeIUIOBbIE OA((EeKTh U
OLIEHUBATh  BO3MOKHOCTh  MPOTEKAHUS
XUMUYECKUX TPOLIECCOB; MPOU3BOIAUTH
pacyeTsbl pH pacTBOpOB KHUCJIOT,
OCHOBaHMH, coJIei; paccTaBiIATh
KOA(PUITUEHTHI B YPaBHEHUSIX
OKHUCIIUTEILHO-BOCCTAHOBUTEIHHEIX
peaKuuii; paccuMTHIBaTh S1C
rajlbBaHUYECKHUX DJIEMCHTOB.




B- OIIK-2 - Bnaners:

METOaMHU XUMHYECKOTO aHaIn3a;
TEXHUKOU MOCTaHOBKHU (uzuKo-
XUMHYECKOTO IKCIIEPHUMEHTA;
CHOCOOHOCTHIO TEOPETHYECKOTO
OCMBICIICHHSI XHMHYECKUX H (PHU3UKO-
XUMHUYECKUX SIBJICHUH; crocobaMu
NPOBEICHHUSI CaMOCTOSITEIbHOTO  TTOMCKa
XUMHYECKON UHpOpMaIIH c

HCIIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB
(Hay4HO-TIOIYJISIPHBIX W3JIaHUM,
KOMITBIOTEPHBIX ~ 0a3  JTaHHBIX,PECYPCOB
Internet).

4. BOCHIUTATEJIbHBIV MOTEHIIUAJI JTUCIUTLIMHBI

HanpagJsienus/ueau 3agaum BOCIUTAHUS BocnurarejabHblii OTEHIIHAT TUCIIANIMH
BOCIIUTAHUSA (xox)
[IpodeccuonanpHoe u | - Co3nanue yciIoBHHA, Hcnonb3oBaHnE BOCIIUTATENBHOTO
TPYZIOBOE BOCITUTAHHE | 00ECTIEYMBAIOIINX MOTEHITMAIa TUCIUIUTAHBI, IS

(hopMHpOBaHHE KYJIBTYpPbI
paboTHI C OTMTACHBIMU
BEIECTBAMU M TIPH
TpeOOBaHUAX K HOpMaM
BBICOKOTO KJIacca
guctoThl (B33)

- (opMHUpOBaHUS HABBIKOB 0€3YCIIOBHOTO
BBITIOJTHEHHS BCEX HOPM 0€30ITacHOCTH Ha
pabodemM MecTe, COOIIOICHUH MEp
NPE0CTOPOKHOCTH MTPU BBITTOJTHEHHH
UCCIIEIOBATEIILCKUX U TIPOU3BOICTBEHHBIX
3ajla4y C ONIACHBIMH BEIIECTBAMH, a TAKXKE B
TIOMEMICHUSAX C BBICOKMM KJIACCOM YHUCTOTHI
MIOCPEICTBOM IIPUBJICUCHHS ICHCTBYIOIITNX
CICIUAIMCTOB K pean3aliiy y9eOHbIX
JMCIUTUTMH ¥ COTIPOBOYKICHHUIO IIPOBOIUMBIX
y CTYJICHTOB IPaKTUYECKUX PabOT B ITUX
OpraHu3aIusX, 4Yepe3 BHIIOITHEHUE
CTY/ICHTAMH MPAKTHYECKUX U Ta00PaTOPHBIX
pabor.

- Co3ganue yClIOBUH.
o0ecreynBaroIux
(hopMHpOBaHKE KYJIbTYpPbI
paboT, CBSI3aHHBIX C
MIPOBEICHHEM
XHMHYECKOI0 aHaJIu3a C
HCIOIb30BaHUEM
COBPEMEHHOM
WHCTPYMEHTAJIbHOU

UCCIIeI0BATEIbCKOM 6a3bl
(B34)

Hcnonb30BaHre BOCIIUTATEIBHOTO
MOTEHIIKaa TUCIUIUIMHBIL, JUIS
-()OpMUPOBaHUS HABBIKOB COOIIOJICHUS MEP
0€30MacHOCTH NP paboTe C peareHTaMu
pa3HBIX KJIaCCOB OMACHOCTH Ha
COBPEMEHHOM HAay4HO-UCCIIEIOBATEILCKOM
000pyI0BaHUH, TIO3BOJISIOLIEM TPOBOIUTH
BBICOKOTOYHBIN KaueCTBEHHBIN U
KOJIMYECTBEHHBI XUMUUECKUN aHAIIN3;

- popMHUpOBaHUS HABBIKOB OTBETCTBEHHOM
paboThI ¢ UCTIOIB30BAHUEM COBPEMEHHOM
WHCTPYMEHTAILHON aHaTUTUYECKOM 0a3bl;
-(opMUpPOBaHHUsI MOTUBALIUN B OCBOCHUU
pa3Ho0Opa3HOi COBpeMEHHON
WHCTPYMEHTAIBHOU 0a3bl XUMUYECKOTO
aHaIn3a;

-(opMUpPOBaHUS MOTUBALIUN K HAyYHO-
HCCIIeIOBATEeNIbCKON paboTe B 001IacTu




XUMHYCCKUX HAYK.

5. OBPBEM JUCIHUIIVIMHBI B 3AYETHBIX E/IMHUIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKUX YACOB, BBIZIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIINUXCSA C MPENOJABATEJIEM (IIO BUJIAM 3AHATHIA) 1 HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOLIUXCHA

KoanuyecTBo yacoB Ha BuJ padoThl 1O
ceMecTpam:
Buna pa6orsl
Ne 1 Ne 2 Bcero
KonTakTHasi padoTa 00y4Yaroumuxcsi ¢
npenojaaBartejieM
AyIUTOpHBIE 3aHATHS (BCEr0) 176 160 336
B Tom uucne:
JeKyuu 64 64 128
npaKmuyecKue 3aHsImusl 32 32 64
1abopamopHvle 3aHsamus 64 64 128
IIpoMe:kyTOUHAsI aTTECTALUSA
B Tom uucne:
Oxzamen 36 36 72
CamocTosiTeJIbHAsi pa6oTa 00yJalommMXcsi 20 92 112
Bcero (uachbl): 2216 288 504
Bcero (3aueTHble eIMHUIIBI): 6 8 14

6. COAEP) KAHME JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3AEJIAM)
C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB
N BUJOB YYEBHBIX 3AHATHUUA

6.1. Pazoenvl oucyuniunvl u mpyooemKoCms no 6UOAM YHEOHbIX 3aHAMUL (8 AKA0eMUYECKUX YACax)

Heneasn HaumeHoBaHue pa3jiesia /TeMbl Buabl yueOHbIX 3aHATHI, BKJIOYAS
JMCIUILINHBI CaMOCTOSITEJILHYIO PA0OTY 00y4YAIOIIUXCS |
TPYA0E€MKOCTh
(B yacax)
Jlek IIp Jlad | Bueayn | CPO
1 1.OcHOBHBIE NOHATHUS B XUMHUH 4 2 8 2
2-3 2.Ctpoenue aroma. [lepuoanueckuii 3akoH 8 4 2
4-5 3.CTpoeHue BelecTBa M XUMHUYeCKast CBsI3b 8 4 2
6-7 4.OCHOBBI XUMUYECKOW TEPMOJMHAMHUKHU 8 4 4 2
8-9 5.XuMHuecKkast KHHETHKA U XUMHUYECKOE 8 4 8 2
paBHOBECHE
10-11 | 6.PacTBOpPHI 8 4 28 4
12-13 | 7.0BP. DnexTponu3. DIeKTpOXUMHUS 8 4 8 2
14-15 | 8.0OcHOBHBIE KJIaCChl HEOPTAHUYECKUX 8 4 8 2
COE€OUHEHMI
16 9. nepnas xumus. Pagunoxumust 4 2 2
Wtoro 3a I cemectp 64 32 64 20
1 10.KoMIuIekCcHBIE COETUHEHUS 4 2 4 6




2 11.Bomopoa. Bona 2 2 4 4
2-3 12.9nementsl VII A rpynns 6 2 4 6
4-5 13.Onementsl VI A rpynnsi 6 2 4 6

5 14.Onementsl V A rpynimsl 6 2 6 6

6 15.0nements! 1V A rpynmsl 6 2 6 6

7 16.Onements! |1 A rpynmsr 4 2 4 6

8 17.OnemenTts! |l A rpynnsl 2 2 4 6
8-9 18.0Onementsl | A rpynms 2 2 4 6

9 19.9nementst VIII A rpynmesr 2 2 6

9 20.Onements! 1V b rpynmsl 2 2 4 6
10 21.Onements! V b rpymnms 2 2 4 6

10-11 | 22.3nemenTsl VI b rpynmst 4 2 4 6
11-12 | 23.Onements! VII b rpymmst 4 2 4 4

12 24.Onements! VI b rpynmst 2 2 4 4
13 25.0nementsl | b rpynmer 4 2 4 4
14 26.0nementsl || b rpynmer 2 2 4 2
16 27.251eMeHTBI TOATPYIIITHI CKaHIHS. 2 1 2

JlanTaHOM B
16 28.AKTHHNI U aKTUHOUEI 2 1
Nroro 3a Il cemectp 64 32 64 92

Ipum.: Jlex — nexyuu, Ilp — npakmuueckue 3auamus / cemunapul, Jlab — nabopamopmuvie 3anamus, Bueayo —
gHeayoumopHas koumaxkmuas paboma, CPO — camocmoamenvnas paboma obyuarowuxcs, 111 —npakmuyeckast

n0020moesKa.

6.2. Conep:xaHue TUCHHUILUIMHBI, CTPYKTYPHUPOBAHHOE 10 pa3/esam (TeMam)

Jlexyuonnwiu Kypc

IMeproanyecku 3aKOH U
nepuoanYecKas cucremMa
J1. A. MeHaes1ieeBa

Conep:xanue
Henenst HaumenoBanue pasaesa /
TeMbI JUCHMIIJINHBI
Cemectp I
1 1.OcHOBHBIE MOHATHS B Xumus - ogHa W3 (YyHIAMEHTAIBHBIX HAyK O IPHUPOJE.
xuMuu. OcHoBHBIe dTanbl | [Ipeamer u 3amaun xumuu. XuMHUsS Kak CHUCTeMa 3HAHUU O
pa3BUTHS XMMHH. BEIIIECTBAX U UX MPEBPAILICHUSIX.
ATOMHO-MOJIEKYJISIPHOE OcHOBHBIE TOHATHS XUMHUU (aTOM, MOJIEKYZa, MOJb,
yueHue XUMUYECKUN SKBUBAJICHT, U30TOIbI). OCHOBHBIC 3aKOHBI XMUMHUHU
(mocTosHCTBa cOCTaBa BEIIECTBA, 3aKOH OSKBHUBAJICHTOB,
coxpaHeHHsi Macchl). ['a30BbIe 3aKOHBI (3aKOH JlambTOHA, 3aKOH
ABoraapo U cleACTBUE W3 HEro, ypaBHeHHe MeHneneeBa -
Knaneiipona). Hectexnomerpruyeckue coeIMHEHHS.
2-3 2. CTpoeHne aToma. PazButune npeacraBineHuil o ctpoeHuu atoma. BoiaHoBas

npupoja ayekTpoHa. BomnHoBas  ¢yHKuus.  YpaBHeHHe
Hlpenunrepa. KsanToBble umcina. ATOMHBIE OpOUTaNU.
IMpuanun Ilaynu. Ilopsanok 3anoJIHEHUsA DIEKTPOHAMHU
aToMHbIX opOutaneii. [IpaBuno KieukoBckoro. IlpaBuio

Xynna. IlpaBwio HaumeHblllel dHEpru. 3akoH Mo3snn.
XapakTepucTuka aroMa: opOuTaNbHBIN panuyc,
WOHM3ALMOHHBIA  IOTEHIUAN, CPOACTBO K JJIEKTPOHY,
3JIIEKTPOOTPULIATEIBHOCTD.

[TepuoaruHoCTHL B U3MEHEHUHU IEKTPOHHBIX
KOH(UTrypanui aTOMOB. Ilepuomyeckuit 3aKOH.




[leproauueckasi cucreMa XMMUYECKUX JIEMEHTOB. CTpyKTypa
IIEPUOJMYECKOM CHCTEMBI M €€ CBS3b C DJIEKTPOHHOM
cTpykrypour aroMoB. Ilepuonsr m rpynmsel. Koporko- u
JUIMHHOTICPUOHBIN  BapuaHThl TMEPHOAWYECKON  TaOJIHUIIBI.
[Ieproan4HOCT B U3MEHEHHMH BEJIMYMHBI PAUyCOB, SHEPruu
MOHU3ALMH, CPOACTBA K IEKTPOHY, 3JIEKTPOOTPULIATEILHOCTH
aToMOB. [10J105)keHrE XUMHUYECKOT 0 AIEMEHTA B IIEPUOIUIECKON
CHUCTEME KAaK €ro IVIABHAsl XapaKTEPUCTHKA.
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3. CTpoeHue u cBOIiCcTBA
BelecTBa. XuMH4uecKas
CBSAI3b.

[lonsiTue o mnpupone xumuuyeckod cBsi3u. OCHOBHbIE
XapaKTePUCTUKH  XUMUYECKOM  CBSI3U:  JUIMHA, OSHEPIus,
KpaTHOCTb. JIMIOJIbHBII MOMEHT CBSI3M. THUIBI XUMHYECKOU
cBs3u. KoBanenTtHas (MoJisipHasi U HEMoJsipHas) cBsi3b. MoHHas
cBsi3b. CBOICTBA BEIIECTB C PA3JIUYHBIM THUIIOM CBS3U.
OCHOBHBIE TTOJIOKEHHUS U HEJIOCTATKA METO/Ia BaJICHTHOU CBSI3U
(BC). BanentHoctb. Tumnel rubpuan3anuy aTOMHBIX OpOUTalieH,
BaJICHTHBIE YTJIbI.

XuUMHUYECKasi CBSI3b B KOMIUIEKCHBIX (KOOPIMHAIMOHHBIX)
coenuHeHusX. Kimaccudukanus 1 HOMEHKIaTypa KOMITJIEKCHBIX
coenuHeHU. TUNMYHBIE KOMITJIEKCOOOpA30BaTEeNId U JIUTAH]IBI.
Jucconmarnus KOMIUIEKCHBIX COCIMHEHHH, KOHCTaHTa
YCTOMYHUBOCTH (HecToitkoCcTH). N3menenune SHEpPruu
opbutaneil B TmoJe JUraHAOB. DHEPTHUs pacllelieHus,
SHEPTUS CapuBaHUs, O0BICHEHNE ONTUYECKUX U MarHUTHBIX
CBOMICTB KOMITIJIEKCHBIX COEIMHEHHH.

MexmonekyisipHoe B3aumoelcTBre (cuibl Ban-nmep-
Bansca). OpueHTaMoOHHOE, WHAYKIIMOHHOE Hu
JUCIIEpCUOHHOE  B3aumojencTBue. BomopoaHas  CBs3b,
BJIMSIHUE BOJOPOJHOM CBSI3M HA CBOMCTBA BEILIECTB C
MOJIEKYJISIPHOM CTPYKTYpPO.

ArperatHble COCTOSIHUS BELIECTBA: TBEPIOE, KHUAKOE,
razoo0pazHoe. Kpucramimueckoe u aMOppHOE COCTOSHHS.
Kpucraminueckas pemierka, 1eeKTbl CTPYKTYPHI.

4, OCHOBBI XUMHYECKOH
TEPMOJIUHAMHUKH.

3amauM  XUMUYECKOM  TepMmoauHamukd. llonsTus:
cucreMa, MapaMeTpbl COCTOSHHS, TEPMOJAMHAMUYECKOE
paBHOBecHe, OOpaTHMMble U HEOOpaTUMBblE MPOLECCHI.
DK30- U 3HI0TEPMHUUECKUE PEAKIIHH.

[lepBblit 3aKOH TepMOMHAMUKH. BHYTpeHHsIsSI sHEeprus u
€€ M3MEHEHHE IPU XUMHUYECKHX U (Da30BBIX NMPEBPALIECHUSX.
Tenmora wu pabGora pa3auyHOro poja. DHTAJIBIUS.
CranzapTHOE COCTOSIHUE U CTAaHAPTHBIE TEIUIOTHI XUMUYECKUX
peakuui. Temnora u SHTAJIBINA o0Opa3oBaHusl.
Tepmoxumuueckue YPaBHEHUS. 3aKoH I'ecca,
TEPMOXMMHYECKHE pacdeThl, OCHOBaHHbIE Ha 3akoHe ['ecca.
OHeprusi XMMHYECKOW CBSI3U. OHEPrus KpUCTAIIMYECKOU
pemerku. TeryoTa cropanus TOIUIMBA.

Bropoii 3akoH TepMoauHaMuKH. DHTponus. M3MeHeHne
SHTPOMNHUHU NPHU (Pa30BbIX MEPEX01aX U XUMHUUYECKUX PEAKLUAX.
CBob6oanas sHeprus I'm60ca xumudeckot peakuuu. Kputepun
CaMOTIPOM3BOJIBHOTO NMPOTEKAHUS IIPOLIECCOB B N30JIMPOBAHHBIX
Y OTKPBITBIX CUCTEMAX.

O6patumocth xumuueckux peakiuid. Koncranra
XMMHUYECKOTO PaBHOBECHUs] KaK Mepa TIIyOMHBI MPOTEKAHUs
npoueccoB. Mcnonbp3oBaHWE CTAaHIAPTHOW DJHTAIBIMM U
SHTPONMM JUIsl pacueTa KOHCTAHT PAaBHOBECUS XUMHUYECKUX




peakuuii. CBsi3b sHepruu ['mb06ca ¢ KOHCTAaHTON paBHOBECHUSL.
Biusinue Temneparypbl Ha KOHCTaHTY PaBHOBECHSL.
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5.XnMuuyeckas KHHETHKA.
Karaaus. Xumnueckoe
paBHOBecHe.

CKOpOoCTh XMMHMUYECKON peakluu, €€ 3aBUCHUMOCTb OT
IIPUPOJBI U KOHLICHTPALMK peareHToB, Temneparypsl. [lopsaaok
U MOJIEKYJISIPHOCTb PEAKLUU. ]'OMO- U reTepOreHHbIe PEAKIUU.
CKOpoCTb TOMOT€HHOW XMMHUYECKOM peakiuuu. 3aKoH
nerctBus Macc. Koncranra ckopoctu. @akTophl, BIUSIOIINE
Ha CKOpPOCTh peakUuu. 3aBUCUMOCTb CKOPOCTH pEaKUuu OT
temneparypol. [lpaBuno Baut-l'odda. IlpeacraBienue o
TEOPUHU AKTUBHBIX CTOJKHOBEHUU. YpaBHEHHE AppeHHyca.
OHeprus akTHBALMK. XUMUYECKUE PEAKIMHU B T€TEPOrE€HHBIX
CUCTEMAX.

Karaim3. T'OMOreHHBII M TE€TEpPOreHHBIM KaTaJIus3.
[lomaTme 0  MexaHuU3ME  KaTaJUTUYECKUX  PEaKLHUU.
Astokatanmu3. Uarubutopsl. Karanutuueckue siipl.

MexaHu3M NpOTEKAHHUsT XMMHYECKUX peakiuil. Peaknnu
IIEpBOTO M BTOpPOro mnopsaka. VMHHIMHpOBaHHME peakuuil ¢
MOMOUIBIO YbTpaduoieTa, HOHU3UPYIOLIEr0 U3TYYEHHS U T.J..
OO6paTumble ¥ HEOOPATUMbIE XUMUYECKHE PEaKIUH.
Xumuueckoe paBHoBecre. KOHCTaHTBI XUMHUUYECKOTO
paBHOBeECHS, €€ CBSA3b C KOHCTAaHTAMU CKOPOCTH MPSIMOH U
oOpatHo# peakiuii. CMeNeHNe XUMHIECKOTO PAaBHOBECHSI.
[Ipyuanun Jle [larense
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6.PacTBOpBI.

HucnepcHbie cuctembl. VIcCTHHHBIE ¥ KOJUTOWIHBIE PACTBOPHI.
OO6mume cBoiicTBa pacTBopoB. PacTBopeHue kak Gpu3nuko-
XUMHUYECKUU mporiecc. PacTBOpruMOCTh BEIIECTB,
kod(pdurnmert pactBopuMocTh. CriocoObI BRIpaKEHUS
KOHIIEHTpauui pacTBopoB. [lonsaTue 06 uneanbHOM
pactBope. KommnraruBHbIe CBOMCTBA pacTBOPOB. 3aKOHBI
Payns. Kpuockonus u s0ynmuockonus. SIBnenne ocmoca. 3akoH
BanTt-T'odda.

PacTtBOpBI 3JIEKTPOJIUTOB. N3oToHMYeCKMit
KOAPGUIUEHT. DIEKTPOIUTHYECKas IUCCOLUAIMS B BOJIHBIX
pactBopax. CunbHble U cialble 31neKTpoiauThl. KoHcTanTa u
CTEMEHb JHMCCOLMAUMU CcIaboro 3JEKTPOJUTa. 3aKOH
pa3baBnenus OcBanbaa. Teopus CHIBHBIX DJIEKTPOJIUTOB.
Kaxymascs crenedp AMCCOLMALMU CHUIBHOTO 3JIEKTPOJIUTA.
AKTUBHOCTh ¥ KOd(pPuuueHT axktuBHOCTU. MoHHas cuia
pactBopa. YpaBHeHue Jlebas-Xrokkems.

HonHoe  mnpowusBeneHue BO/JIBI. Bonopoansiii
nokazarenb. Metoasl  omnpexaenenus pH.  Bydepnsie
pactBopsl. Pacuer pH OydepHbix pacTBopoB. UHAUKATOPHL.

I'mppommm3  comeii. MoHHBIE ypaBHEHHsS THMIPOJIM3A.
Koncranta u crenenp rugponusa. Pacuer pH u crenenu
rugponu3a. Heobparumeiit ruaponus. TpynHopacTBOpUMBIE
3JEKTpoauThl. PaBHOBecHE «ocanok-pacTBop». [IpousBenenue
PacTBOPUMOCTH.
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7. OKUCIAUTEIBHO-
BOCCTAHOBHTE/IbHBIE
npoueccsl.
DJIEKTPOXHMHYECKHE
peakumuu. JJIeKTPOJIN3.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb
OKHCJIEHUS, ITPABUJIA €€ ONIPEAEIICHUS. BakHeHIIre OKUCIUTENN
U BOCCTAaHOBUTENU. METOJ SJEKTPOHHOTO OallaHca U METOJ
MOJIypEaKI M. Hanpasnenue OKHUCIIMTEIILHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUH.

PaBHOBecue Ha rpaHuLE METALI-PacTBOp, JABOWHOMU
SIEKTPUYECKUH CIION. DIIEKTPOAHBINA MOTeHIHal. BogopoaHbiit




MEKTpO. PAn HampspxeHuit MeraiuioB. YpaBHenue HepHcera.
OJIC ranpBaHMYECKOTO  3JIEMEHTA.  OJJEKTPOJIM3  KakK
OKHUCIIUTEJIBHO-BOCCTAHOBUTEIBHBIM  IpoLiecC.  DNEKTPOJIU3
paciulaBOB M BOJHBIX pPAacTBOPOB 3JIEKTPOJUTOB. 3aKOHbI
@apanesa.  IIpumenenue  snexrposmsa.  MHepTHele U
pacTBOpuUMBIe 3i1eKTponbl. lloTeHuman pa3nokeHHUs.
SIBneHne nepeHanpsKeHHUs.

DIEeKTPOXUMHUYECKAs KOppO3ust METaJIJIOB.
XUMHUYECKHUE HCTOYHHUKHU AIEKTPUYECKOTO TOKa:
raJlbBaHUYCCKUI 3JICMEHT, TOTIJIUBHBIN 3JIEMCHT,
AKKYMYJISITOPBI.
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8. OCHOBHBIE KJIACCHI
HEOPraHM4YeCKHUX BelleCTB.

Okcupl, OCHOBaHUS, KUCIOTHI, COJU: HOMEHKIIATYpa,
KJ1accuuKanus, XMMUUECKHE CBOMCTBA, METObI MOTYUYEHUS.
TpuBranpHble Ha3BaHWS KHUCIOT M HMX cosiel. ['eHeTmueckas
CBS3b MEXKIy pa3IMYHbIMU  KJACCaMHU HEOPraHMYECKHX
COEIUHEHU.

16

9. SIinepHasi XuMus U
paanoxXuMus

EcrecTBeHHass paaMOaKTUBHOCTh, SAAEPHBIN pacmas.
PagnoaktuBHBIE psAabl. SnepHbIE peaKMU, UCKYCCTBEHHBIN
cuHTe3 3yeMeHToB. [lepuon monypacnana. Mcnonb3oBanue
paauoaKkTUBHBIX H30TOMNOB. JlaTupoBaHue coOBITUI TpuU
MOMOIIY paJMOAKTUBHOTO yriepoaa. Bo3pact 3emiun, Bo3pact
*u3HU Ha 3emie. OOHapyKeHHe PaAMOaKTUBHOTO HU3JTy4EHUS.
Jlo3a n3inydenus.

SnepHas JHEpreTUKa. ATOMHBIE pPEaKTOPBHI.
TepMosnepHbIi CHHTE3. XHUMUYECKHE CBOMCTBa
paJIMOaKTUBHBIX AJIEMEHTOB: TOPHIL, YpaH, ITyTOHHIA.

Cemectp II

10. KomnekcHbIe
COoeNHEHUA.

CtpoeHue, HOMEHKJIaTypa, KOOPJIAUHAIIMOHHOE YHCIIO U
MPOCTPAHCTBEHHOE CTPOEHHUE KOMIUJIEKCOB II0 METOIY
BaJICHTHBIX CBs3el. JlmamarHetrusMm u mMapaMarHeTHU3M,
OKpacKa KOMIUICKCHBIX COCIMHEHHH C TOYKU 3PEHUS TCOPHH
KPUCTaJUTMYECKOTO TIOJIS.

Jucconmumamus KOMIUICKCHBIX COCOUHCHHM, KOHCTaHTa
HECTOMKOCTH  (YCTOWYHMBOCTH) KOMIUIEKCHBIX  HOHOB.
Brruncienue paBHOBECHBIX KOHIIGHTpAIMid B pacTBOpax,
colepXalux  KOMIUIGKCHbIE  coenuHeHus.  Paspymienue
KOMILIEKCHBIX HOHOB.

11. Bogopoa. Boaa.

H3oTonsl Bogopoaa. CTpoeHHe U CBOMCTBA HOHA OKCOHMS
H30".OcuoBHble THOBI THAPUAOB daemenToB I-11 rpymm.
[Tonyuyenue, cBoiicTBa M nmpuMeHeHHE Bojgopona. CTpoeHue u
CBOMCTBA TBEPAOH, IKUIKOW H Tra3000pa3HONW  BOJBI.
XUMHUYECKHE CBOMCTBA BOJBI. TspKenas Boja, ee pu3nIeCcKue
CBOMCTBA.
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12. Jaementsnl VII A
rpymnsi: ¢prop, xJop,
opom, iox.

PacnpoctpanenHocts B mpupoae. OCHOBHbIE MUHEPAIBI.
3aKOHOMEPHOCTH B M3MEHEHUHU AJIEKTPOHHOUN KOH(UTyparuu,
BEJIIMYMH paJdyCOB, OHHEPrMM MOHM3ALlMM, CpPOJCTBA K
3JIEKTPOHY, JIEKTPOOTPULIATEIIBHOCTH, XapaKTEPHBIX CTEIEHEN
OKHCJIEHHS aTOMOB TanoreHoB. OcoOeHHOCTH (QTOpa, ero
¢dusnKo-xuMHuYeckue cBoicTBa. llomydeHuwe ranoreHoB u3
MPUPOJHBIX COCTUHEHU .

Ou3MKO-XUMHUYECKHUE CBOMCTBa XJopa, Opoma, Hoja.
BzaumogneiictBue ¢ MeraajgaMuM W HEMETaljaMH, C BOJOM.
Tepmoaunamuueckue  (HakTOpbl, OMPEACISIONINEe  COCTaB
MIPOJAYKTOB B3aNMOJICHCTBUS C BOJOM.




®usnyeckue cBoMcTBa (PHEpPrus JAMCCOLMALUU,
JTUTOJIbHBI MOMEHT, TeMIlepaTypa IUIABJICHUS, KUIICHUS)
raJIoreHOBOI0POA0B. CIocoOb!I oMydeHHs. 3aKOHOMEPHOCTH B
W3MEHEHUU KHUCIOTHBIX W BOCCTAHOBUTEIBHBIX CBOWCTB
rajoreHOBOJOPOAHBIX KHCJIOT. [opsimox B3aMMHOTO
BBITECHEHHUS TaJOr€HOB U3 TaJOr€HOBOJIOPOIHBIX KUCIOT U UX
COJIEH.

Kucnoponnsie coequHeHns rajioreHoB. 3aKOHOMEPHOCTH
B CTPOCHMM W CBOMCTBax OKCHA0B. CrocoObl TOJy4eHHS.
N3menenne  cTpoeHuss W CBOWCTB  (TepMHuYecKas
YCTOWYHBOCTb, OKUCIIUTEIIBHBIE, KHCIIOTHO-OCHOBHBIE
CBOWCTBA) KHCIOPOJIHBIX KHUCIOT TaJOre€HOB, CIOCOOBI X
noydeHusi. OKUCIUTENbHO-BOCCTAHOBUTENIBHASI CIIOCOOHOCTH
KHUCJIOPOJIHBIX KHCJIOT TaJIOTEHOB W HX cojei. [Ipumenenue
rajoreHOB U UX COCMHEHUN.
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13. Daementsl VI A
rpynnbl: KHCJI0OPOJ, cepa,
ceJieH, TeJLIyp.

3aKOHOMEPHOCTH B W3MCHCHUH AJEKTPOHHOM
KOH(UTYypalluK, BEJIMYHUH PAJUYCOB, DHEPTUU MOHU3AIUU U
CpPOACTBA K DIEKTPOHY, XapaKTEPHBIX CTENEHEH
OKHCIICHHUS, AIIEKTPOOTPHUIIATETHHOCTH aTOMOB.
OtnuuutenbHbie CBOMCTBA KUcIopoaa. O30H. O30HUIBI.

Kucnopon, cepa, cemnen, Temryp B reo- u Oumocdepe.
[Tomydenue mpoCTHIX BEMIECTB W3 MPHUPOIHBIX COCIUHEHUH.
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XaJIbKOTCHUIBI.
[IpuMeHeHne Kucnopoaa, XalbKOIr€HOB U MX COEAMHEHMIA.

Bopopoausie coemunenus. I[lapametrper mosekyn H2D
(nmvHA W SHEPTHUs CBsI3W, BAJCHTHBIA YToJ1), 3aKOHOMEPHOCTH
W3MEHEHHs (PU3MYECKUX CBOMCTB. 3aKOHOMEPHOCTH B
W3MEHEHHH KHCJOTHBIX M BOCCTAHOBHUTEIBHBIX CBOMCTB
XaJlbKOoTeHBOOpoa0B. Ilepokcua Bomopoaa, HaANMEPOKCUIBI.
[Tonmucynbhansbl.

Oxkcunpl XanbKoreHoB. YcimoBusg okucieHus SOz B SOs.
Oxcokucnorel H2S03 m HpS0s4 , XxmMmuuyeckue CBOMCTBA,
nojydyeHue. CTpoeHHE, OKUCIUTEIbHbIE U BOJOOTHUMAIOLIHE
CBOIICTBa H2SO4. Oneym. Tepmuueckas yCTOWYHBOCTH
cynb(daroB. ComocTraBlieHUE CHJIBI KHUCIOT, TEPMHUYECKOU
YCTOMYHUBOCTH u OKHCJIHUTEIbHOM aKTUBHOCTH
okcokucinor H2303 u H2304.CTpoenue, nomnydenue,
cBoiictBa THOCynb(haTa Hatpusa. CTpoeHHME U CBOMCTBa
TaJIOT€HUJIOB CEpBI, CEJIeHa, TEeJLIypa.

14. Dnementnl V A
rpynmnsi: a3or, ¢pocgop,
MBIIIBAK, CYpbMa, BUCMYT

OOmiast  XapakTepUCTUKa  3JIEMEHTOB:  AJIEKTPOHHAS
KOHQUrypauus, pa3sMep aTOMOB, OHEpPrus HMOHHU3ALUHU MU
CPOACTBA K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTH ATOMOB.
Crpoenue Mosekyibl a3ora. Crnenuduueckue CBOMCTBA a3oTa.
AnnotponHsle Mogudukanun docdopa. 3aKOHOMEPHOCTH B
U3MEHEHUH (HU3MUECKUX U XHMHYECKUX CBOMCTB MPOCTHIX
BEUIECTB  DJIEMEHTOB  TIpymmbl.  MeToapl  CBA3BIBAHUSA
MOJIEKYJIIDHOTO a30Ta B pEakUUsAX CHHTE3a OKCUIA a30Ta U
aMMHaKa.

OCOOGEeHHOCTH CTPOEHUS, 3aKOHOMEPHOCTH B M3MEHEHHHU
(GU3NUECKUX U XUMHUYECKHX CBOMCTB BOJOPOJHBIX COEINHEHUN
OH3 (temmepatypa (a30BBIX IEpexXoJ0B, TepMHUYECKas
YCTOMYHMBOCTh, KHCJIOTHO-OCHOBHBIE M BOCCTaHOBUTEIIbHBIE
cBoiicTBa). [loyuenue u cBoiicTBa aMMHaKa, aBTOMOHU3AIUSA,
peakuuyu 3aMELIEeHMs, AaKLENTOpHbIE (MPOTOJUTUYECKOE
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B3aUMOJICHCTBME C BOJAOH), JOHOpHBIE (0OpazoBaHue
aMMMaKaTOB) U BOCCTAHOBMTEIIbHBIE CBOMCTBA aMMMakKa.
Tepmuueckass ycTOMYMBOCTH coJie aMMOHHsA- (ocdaTos,
XJIOPUAOB, CyIb(aToB, HUTPATOB, HUTPUTOB. ComocTaBieHne
CTPOEHUSI U CBOMCTB THMIPOKCHIAMHMHA M THJApa3uHa
(KMCIIOTHO-OCHOBHBIE U OKHCIIUTEIILHO- BOCCTAHOBUTEJIBHBIE).
[Tomyuenne u cBoiicTBa ModeBUHBI. llosiydenue, cTpoeHue u
CBOMCTBA a30TUCTOBOJOPOJIHON KUCIIOTHI U €€ COJIEH.

Oxcu bl a3oTa. [Tonyuenue, CTpPOEHHUE U
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB OKCcHIOB azora: N20,
NO, N203, NO2, N204, N205 (AUMOTBEHBEIE MOMEHT,
B3aMMO/JICHCTBUE C BOJOH, Temrmeparypa (pa30BBIX IEpEeX0/IoB,
TepMUUYECKas YCTOWYUBOCTB, KHUCJIOTHBIE CBOIICTBA).
Hucnponopunonuposanue okcuoB azota (1) u (1V) B kucnoit
u 1enouHol cpefax. CuHTe3 0€3BOJHBIX HUTPATOB METAJIIOB.

[lonyyenue, comocTaBiieHUE CTPOEHUS U CBOWCTB
a30THUCTOM M a30THOW KHCJIOT: YCTOMYHMBOCTH, KUCIOTHBIE H
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHbIE CBOICTBa BOJHBIX
pactBopoB. OxucnurensHble cBoiictBa HNO3. 3aBucumocth
cocraBa mpoayktoB B3aumojeicTBus HNO3 ¢ merammamu ot
KOHLIEHTpAllMd a30THOM KHUCJIOTHl M TPHUPOJABI MeTajuia.
TepMuueckoe paziokeHUe HUTPATOB U HUTPUTOB METAJIJIOB.

Crpoenne u cBoiictBa okcumoB Qocdopa (1) u (V).
[lonyuenue, cTpoeHue, 3aKOHOMEPHOCTH B H3MEHEHUU
KHUCJIOTHO-OCHOBHBIX, OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHBIX
CBOMCTB M TepMuueckoil ycrounBoctu kuciot HsPO2, H3POg,
H3POs. KonnencupoBannbie ¢ocharel. Opro-, mupo-, Mmera-,
nonumeTadocdarel. B3aumomelcTBuEe PacTBOPHUMBIX
coner, HszPOs, H3zPO3, H3PO> ¢ AgNOs.Ilonyuenue,
ctpoenue u coiictsa xmopuaoB (PCls, PCls) u okcoxiaopuia
(POC13) docdopa.

OO01re TeHAeHIMY B UI3MEHEHUH CTPOCHHUS U CBOMCTB
OKCHUJIOB U OKCOKHCIIOT 3JIEMEHTOB TPYIIIbI (KUCIOTHBIE U
OKHUCJIMTEIbHO-BOCCTAaHOBUTEIbHBIE). OCHOBHBIE IPUPOIHBIE
COeIMHEeHUS,

OPUHIUIIBI TOJYyYeHUs] U3 HUX a3oTa, Gocdopa, MBIIIbIKA,
cypbMbl, BucMmyTa. Ponb coenunenwmii azora u docdopa B
9KOJIOTHH U B OMOJIOTHYECKHX MPOIeccax.

15. Dnementnl 1V A
rpyNbl: yIjiepoja, KpeMHUid,
repMaHuii, 0JI0BO, CBUHEI]

DJeKTpoHHAsT KOH(DUTypanus, pasMep aToma, SHEPrus
WOHHU3AIIUH U CPOJCTBO K JICKTPOHY, MICKTPOOTPHUIIATEIILHOCTb.
XapakTepHbIC CTEIICHN OKUCIICHUS U KOOPAMHALIMOHHBIC YHCIA.

Tumbel CTPYKTYp M OCOOCHHOCTH XUMHUYECKOH CBS3H B
TBEPIBIX TMPOCTHIX BeliecTBaX. Ainma3s, rpadur, KapOuH,
bymiepeHsl. 3aKOHOMEPHOCTH HM3MEHEHHsS (U3MUYECKUX U
XUMHYECKUX CBOMCTB MPOCTBIX BELIECTB: B3aWMOJICHCTBHE C
pa30aBICHHBIMA M KOHIICHTPHUpPOBaHHBIMU pacTBopamu HCI,
HNO3, H2SO4,NaOH, merannamu, HemeTamaaMu. Paznuune B
PEaKIMOHHON CIMOCOOHOCTH  YIJIEBOJOPOJOB M CHJIAHOB,
XJIOPUJIOB YTIIEpoia U KPEeMHHUS .

CO, COz (C203: mnomydeHwe, CTPOCHHE MOJEKYI,
comocTaBleHne  (U3MYECKMX W  XUMHUYECKUX  CBOMCTB.
Tepmuueckas ycToH4uBOCTh kKapOoHaTOB. [lomydeHnue coms
no Meroay CoseBe. OCHOBHBIE THUIIBI CTPYKTYP CHUIIMKATOB.
CTpoeHue U CBOMCTBA IMAHOBOJOPOJIA, POJAHOBOAOPOTA U UX
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MIPOU3BO/IHBIX.

DuU3nYeCKUe U XUMHUYECKHUE CBOMCTBA F'€pMaHus, 0JI0BA,
CBUHIIA. 3aKOHOMEPHOCTHU B M3MEHEHHUU CTPOCHUS U
XUMHYECKUX CBOWCTB OKCHJOB W THUIPOKCHUIIOB TI'E€pPMaHHS,
0JIOBa, CBHUHIA (TE€pMHUYECKasi YCTOWYUBOCTb, KHUCIOTHO-
OCHOBHBI€ U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC CBOWCTBA).

[Mpupomusie coenunenust C, Si, Ge, Sn, Pb, moixyuenue
MPOCTHIX BeleCTB. [I[puMeHeHre MpOCThIX BEMIECTB U OCHOBHBIX
XUMHYECKUX  COCOMHEHHH:  OKCHJOB, OKCOKHCIIOT H
TUAPOKCHUIOB, TUJIPUAOB, KapOUJIOB U CHIIMIIUIOB, KApOOHATOB,
CUJIINKATOB.

16. Daementnl 111 A
rpynnsi: 60p, aJlOMHUHUIA,
rajuivii, MHAWMH, TAIJIUH

OnexkTpoHHas KoHurypamus. Pammyc wu sHeprus
MOHU3AIMU aToMa O6opa. XapakTepHble CTETICHH OKUCICHUS U
KOOPJMHAIIMOHHBIE uucha. Kpucramimueckas CTPYKTypa,
¢u3nyeckue 1 XMMUYECKHe CBOMCTBa Oopa.

[Tonydyenune, crtpoeHue, cBoiicTBa aubopana Bz He:
BOCCTAaHOBHUTEIILHEIE CBOMCTBA, B3aMMOJICHCTBUE C BOJIOM,
aTIOMOTUIpUIOM JUTHUS . ['oMonorYeckue psiapl THAPUIOB
6opa. [lonyyenue, 0coOOCHHOCTH CTPOCHHS U CBOWMCTBA
B203 u 6opubIx kucioT. Ilonydenune Oopa U3 NPUPOTHBIX
coenuHeHul. [IpuMeHeHne 6opa 1 ero COeTMHEHUMN.
3aKOHOMEPHOCTH B H3MEHEHUHU DJICKTPOHHBIX
KOHHUTypanui, panycoB, SHEPTHUU WOHHU3AIUH,
XapaKTepHBIX CTeNeHel okucaeHus atoMoB Al, Ga, In, T1.
[Tosrydaenue, puznyeckne 1 XUMUYECKUE CBOMCTBA MPOCTHIX
BEIIIECTB. 3aKOHOMEPHOCTH B CTPOCHUU U CBOMCTBAxX
COCIMHEHUH 2JIEMEHTOB B CTEIEHU OKHUCIEHUS +3: OKCUIBI,
TUJIPOKCHIBI, TaTOTeHUAbl. KOMIIEKCHBIE COEIMHEHNUS
aTIOMUHUA. ['Mapua amOMUHMS U aTFOMOTHIPUABI IIETOYHBIX
MeTasuioB. [ [puMeHenne amoMUuHUSA, TAIUIUS, UHANS, TAJUTUS 1
UX COCOUHEHUH.

17. DnemenTni |11 A
rpynmnbi: 0epuinii,
MAarHui, KaJb Ui,
CTpOHUUI, Oapuii

H3MeHeHne AIeKTPOHHBIX KOH(UTYpAIUid, BETUUYUHBI
paaMycoB, OHEpruM  HWoHHM3anuu  aTtomoB. Ocoboe
noJioxkenue Oepuius. [lonydeHne mpoCThIX BEIIECTB W3
NPUPOJHBIX COCAMHEHUN. [ MIAPOKCUIBI OEPHILIHS U MarHus,
COIIOCTAaBJICHHE KHCJIOTHO-OCHOBHBIX CBOICTB.
3aKOHOMEPHOCTH B CTPOCHHHM W CBOWCTBAX OCHOBHBIX THIIOB
COECNMHEHHH  IIEIOYHO3EMEIBHBIX  DJJIEMEHTOB: OKCHJIOB,
THAPOKCHIOB, KapOOHATOB, TaJlOTeHHUJIOB. JKECTKOCTb BOJIBI,
MeTonbl ee ycTpaHeHus, llpuMenenue Oepwiuivsi, MarHusi u
IEJIOYHO3EMEILHBIX DIIEMEHTOB.

8-9

18. DemenTshl | A rpynnsi
(1Ies104YHbBIE METAJLIIbI)

3aKOHOMEPHOCTH B U3MEHEHUH AIIEKTPOHHBIX
KOHQUrypauui, BEJIWYMH pPATUYCOB, HHEPTUU HOHHU3ALMU
atoMoB. Ocoboe nonoxenue JIuTHs. Puzndeckre 1 XUMUYeCKre
cBOicTBa MpocThIX BemecTB. OCOOEHHOCTH B3aUMOJIEHCTBUS
HICJIOYHBIX ~ METAUIOB  C  BOJOM, €  KHUCJIOPOJOM.
3aKOHOMEPHOCTH B CTPOEHHMM M CBOWCTBAaX (TepMHUUECKas
YCTONYMBOCTb, KHCJIOTHO-OCHOBHBIE CBONCTBAa) OCHOBHBIX
TUIIOB COEIUHEHUI:0KCUIOB, IEPOKCUAOB, THUIPOKCHUJIOB,
KapOOHATOB,  TaJOr€HUJIOB. [IpumeHeHne  IIETOYHBIX
METAIJIOB W UX COEIUHEHWH: OKCHIOB, IEPOKCHJOB,
THIPOKCUIOB, KapOOHATOB, TrajoreHyoB. [IpumeHeHue
11€JIOYHBIX METAJIJIOB U UX COEIMHEHUM.
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19. Daementnl VIII A
TPyNIbl: HHEPTHbIE ra3bl

DneKkTpoHHas KOH(UTypamus, BEIWYUHBI PAJUYCOB H
SHEPTrUU HOHM3ALMM aTOMOB HHEpPTHHIX ra3oB. [lomydenwue,
CTPOCHHE, CBOWCTBAa MHEPTHBIX T'a30B: Temreparypa (a30BbIX
HIepex0/I0B, pacTBOPUMOCTh B BOJIC, KJIaTparsbl,
B3aMMO/ICHCTBHE C (HTOPOM.

CuHTe3 coeauHeHUN HHEPTHHIX ra3oB. CTpoeHHe,
cBoiicTBa (TOPHUJOB KCEHOHA (B3aMMOJICWCTBUE C BOJIOW,
JTUCTIPOTIOPIIMOHUPOBAHHE, OKHCITUTEIBHO-
BOCCTAHOBHUTEJIbHBIE CBOMCTBa). KucimopoaHsie coeanHeHUs.
[TpuMeHeHre HHEPTHBIX T'a30B.

20. Daementnl IV B
rpyNibl: THTAH, HIUPKOHUIA,
rapuui

DNeKTpOoHHAA KOHPHUTYpAIs U XapaKTEePUCTHKH aTOMOB.
[Tomyuenue, mpuMeHEHHE W COMOCTABICHHE (PU3MYECCKUX U
XUMHUYECKHX CBOMCTB MpPOCThIX BeuiecTB. ComocTaBieHUE
CTPOCHHSI U CBOWCTB OJTHOTHUITHBIX coequHeHuit B psaay O (1V) -
2 () - 5 (I). KommiekcHsie coeaunenus. I[IpuMeHeHue
COEIMHEHUIN THUTaHa, LUMPKOHUS M radHus. I'maponus coneit
2JIEMEHTOB B CTENEHH OKUCIEHUS (+4).

10

21. Dnementsl V B rpynnsi:
BaHaAui, HUOOUIA, TAHTAJ

DJIEKTpOHHAsT KOHQUTypaluss ¢  XapaKTePUCTUKU
aTroMOB. DU3HYECKHE M XUMHYECKHE CBOMCTBA MPOCTHIX
BemrecTB. ComocTaBlIeHHE OKHCIMTEIHLHO-BOCCTAHOBUTEIHLHBIX
M KHCIIOTHO-OCHOBHBIX CBOMCTB COCIMHCHHMI BaHAAus CO
crenenasmu okucienus Il - 1l - IV - V. Cynbdocomn u
nepekucHsle coenuHeHuss BaHagus (V). Ilomyuenuwe u
MIPUMEHEHHE BaHa/IMsI, HHOOWSI, TAHTAJIA U UX COCTMHEHUM.

10-11

22. daementnl VI B
rpyNmnbl: XpoM, MOJIMO/IeH,
BOJIb()pam

DJIEKTpOHHAsT KOHQUTYpalus ¢  XapaKTEPUCTHKH
aToMOB. DHU3MYECKHE U XHUMHYECKHE CBOMCTBA MPOCTHIX
BemiectB. CTpoeHHME H CBOMCTBAa BBICHIMX OKCHUIOB U
COOTBETCTBYIOITUX  KHCJIOT. KOMIUIEKCHBIE  CcOoeaMHEHUS
anemeHToB VI b rpymnmel. ConocTtaBieHne KUCIOTHO-OCHOBHBIX,
OKHUCJINTEILHO-BOCCTAHOBUTEILHEIX ~ CBOMCTB  COCAUMHEHUH
xpoma B paxy Cr(ll) - Cr(lll) — Cr(VIl). Ilony4enue wu
MIpUMEHEHHE XpoMa, MO0 IeHa, BoJibhpamMa U UX COSMHEHUH.

11-12

23. Daementnl VII B
rpynnbl: Maprasei,
TeXHeluil, peHni

DJIeKTpOHHAs KOH(HUIYpamus W  XapaKTEPHCTHKU
atoMoB. DuU3NYECKHE W XHMHYECKHE CBOWCTBA IPOCTHIX
BemiectB. CoImocTaBiIeHUE CBOMCTB COEJAMHEHHMI MapraHia ¢
pPasIMYHBIMH  CTENEHSAMH  OKHCIEHHS.  3aBUCHMOCTH
anekTpoaHoro mnotennuana ot pH cpempl. CpaBHeHHE
CTPOCHHUS U CBOMCTB (TEPMHUYECKOM YCTOMYMBOCTH, KHCIOTHO-
OCHOBHBIX, OKHCITUTEILHO-BOCCTAHOBUTEIbHBIX )
coenunenuit  Mn(VI)-Tc(VI)-Re(VI). Tlonyuenue wu
IpUMEHEHHE Mapranila, TEXHEIHsl, PEHUS] U UX COETUHEHHH.

12

24. dnementnl VIII B
rpynmbI

DIeMEeHThl TpHUAIbl JKele3a: JKejle30, KoOajbT,
HuKkenb. CpaBHEHHE IEKTPOHHON KOH(PUTYpAIIMH, BETHYNH
paaMycoB, SHEPTMU HWOHU3AIMH, XapaKTepHBIX CTEMHeH
OKHCJIEHUS M  KOOPJMHAIIMOHHBIX  YHCET  DJIEMEHTOB
HOJTPYINIIBl JKelle3a W TUIATHMHOBBIX MeTayutoB. [lomydenwe,
CBOICcTBa MpoCThIX BemiecTB. Koppo3us xeneza M myTH ee
npenoTBpamieHus. ConocraBieHHe CTPOSHUS U XUMHUYECKHX
cBoiictB coequnennii Fe, Co, Ni co crenenpro oxkucienus |l
u |ll. CpaBHeHue cCTpoeHMS W XUMHUYECKHX CBOWCTB
KOMIUICKCHBIX  (IIMaHW/bl,  AMMHAKaThl,  T[aJIOTCHH]IbI)
COeIMHEHMH IKkene3a, KoOambTa, HHKens. llomydeHue w
conoctaBnenue cBoictB coenunenuii Fe(l11) u Fe(VI).

DJIeMEHTBl TOATPYNIBl IUIATHHBI: PYTEHUH, pOaWH,
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nauiagui, ocMmui, wupuaui, IuiatuHa. ComnocTaBlieHUE
CBOMCTB COEIMHEHUM pYTEHHUS, OCMHUS, IJATUHBI B
pa3MYHBIX CTEMNEHAX OKHUCICHUA. 3aKOHOMEPHOCTH B
GU3UYECKUX U XUMHUYECKHX CBOWCTBAX MPOCTHIX BEIIECTB.
Crpoenue u cBorictBa Ru0s4, OSO4. KoMIuiekcHbBIE COSTUHEHHUSI.

13 25. DaemenTtsl | b rpynmsbr: DNeKTpoHHAasT KOHQPUTYpaluusi W XapaKTePHUCTUKH
Me/lb, cepedpo, 30710T0 aTOMOB. XapaKTepHblEe CTENEHU, KOOPIUHAIIMOHHbIE YUCIA.
[Tonyuyenne. ®@uszuyeckne W XUMHYECKHE CBOMCTBA.
CpaBHeHME  CTpPOEHUSI M  CBOHCTB  OJHOTUIHBIX
coenuHeHu  (okcuawl, TuIpokcuabl) KommiekcHbie

COCIMHEHUS:  TAJIOTCHHUJIBI,  [UAHUIBI,  THOIMAHATHI,
amMMuakatel. [IpuMeHeHWe IIMHKA, KaaMUs, PTYTH U UX
COEIUHEHU.
14 26. Daementsl |1 B ONeKTpoHHass KOHQUIypaluuss U  XapaKTePUCTHUKH
rpynnbl: HHHK, KaJIMUIi, aTOMOB. XapaKkTepHbIEC CTETICHH, KOOPAMHAIIMOHHBIE YUCIIA.
PTYTh [Tonyuenne. ®@uszuyeckne W XUMHYECKHE CBOMCTBA.

CpaBHeHME  CTpPOEHUSI M  CBOHCTB  OJHOTUIHBIX
coenuHeHu (okcuawl, TuIpokcuabl) KommiekcHbie

COCAMHEHUs:  TaJlOTeHWJbl,  IUAHUJBI,  TUOIIMAHATHI,
amMMuakatel. IlpumeHeHue LMHKaA, KaaMHs, PTYTH U UX
COEIUHEHU.
16 27. DJaeMeHThI NOATPYNIbI DnekTpoHHass KOHQUrypauus M XapaKTepUCTHUKHU
ckanaus. JIJantanHouabl aToMoOB. JlaHTaHougHOoe cxkaTue. XHUMHUYECKUE CBOICTBA

OJICMCHTOB MOATPYIIIEI CKaHAWUA W JTAHTAHUIO0B. XapaKTepHLIe
CTENIEHH OKHUCIICHHSA. 3aKOHOMEPHOCTH B CTPOCHHUU H
CBOMCTBax OKCHJIOB, TUJPOKCHUJIOB. KommniekcHbie
coenuHeHus. Vcnosb30BaHne KOMIUIEKCHBIX COETUHEHUH IS
pasneneHus (SKCTpaKIKs, MOHHBIM OOMEH) peIKO3eMeTbHBIX
anemenToB (P30). [Ipumenenne P305.

16 28. AKTUHMH U OneKTpoHHas KOH(UTrypaluss W  XapaKTepUCTHKU
AKTHHOM/IBI atToMoB  aktTuHMIOB. [loarpymmel  Topus u  OepKius.
[Tonydenue, puznyeckne ¥ XUMUYECKHE (B3aMMOJCHCTBHE C
KUCJIOTAMH, IIEJIOYaMHU, HEMETaJUIaMH) CBOWCTBA IMPOCTBIX
BeniecTB. CTpOCHHE U CBOWMCTBA COSIMHEHHU aKTUHUII-HOHOB.
Hcnonp30BaHne akTUHUIOB B siepHOM SHepreruke. CHHTE3
TPaHCYPAHOBBIX 3JICMEHTOB.

Hpaxmuuecxue/ceMuHapCKue SAHAMUA

Conep:xanue
Hexeust HanmenoBanme pasgesa /
TeMbl JUCIUIITHHBI
Cemectp I
1-2 1.0cHoBHBIC NOHATHA B XUMHH. OCHOBHBIC 3TAaNbl PA3BUTHA XUMHH. ATOMHO-

MOJIEKYJIAPHOE YYeHHe

1 1.1 OcHOBHBIE TOHATHS B Yucno Asorazapo. Beruncienne maccel aTOMOB M MOJIEKYI. MoJib.
XUMUH. Omnpenenenre UCTUHHON (POPMYIIBI XMMUYECKOTO COETMHEHUS 110

IIPOLICHTHOMY COJIEP>KaHUIO JJIEMEHTOB U MOJIEKYJISIPHOM Macce.

2 1.2 OcHOBHBIE ATANbI I"a3oBbIe 3aKk0OHBI: 3aK0H [[anbToHa, 3aKOH ABOTa/ipo, ypaBHEHHE
pa3BuTusa XuMuu. AtTomHo-  |MenneneeBa-Knaiinepona. Mossipuslit 00beM. MomnsipHast Macca
MOJIEKYJIIPHOE YYECHUE CMECH T'a30B.
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2. Ctpoenne atoma. Ilepuoguvecknii 3akoH u nepuoandeckas cucrema /I, U.

MenaeneeBa
3 2.1 Crpoenue aToMa. punnun [Taynu. IpaBuno Xynna. [Ipasuiio KieukoBckoro.
DJEeKTPOHHBIE U 3JEKTPOHHO-Tpaduyeckue GopMyIIbl aTOMOB.
4 2.2 [lepuomueckuii 3aK0H BonHOBbIE U KOPIYCKYIISIPHBIE CBOWCTBa MUKPOOOBEKTOB.
3akoH Mo3znu. AtomHble opoutanu. I 'nbpuausamnus.
5 3. CTpoeHue M CBOICTBA BelleCTBA. XMMHUYECKAasl CBSA3b.
5) 3.1 Xumnueckas cBA3b OO0pazoBaHye XUMHUYECKOH CBSI3U. MeTO/1 BaJIEHTHBIX CBSA3EH.
BanenTtHocTs. ['eomerpuyeckas opma MOJIEKYI U HOHOB
6-7 4. OcHOBBI XMMH4Y€CKOIl TEPMOJINHAMHKH.
6 4.1 3akoH I'ecca 3akoH ['ecca 1 ero mpuMeHeHue Ui TEPMOXUMUYECKUX
pacueros.
7 4.2 CaMonpou3BOJIbHOE CBoOonHas sHeprust ' mb0ca, paBHOBECHBIE KOHIIEHTPALIUT
IIPOTEKAHNE PEAKIUI
8-9 5. Xumnueckasi KHHETHKA U XMMHYeCKOe paBHOBeCHe
8 5.1 CkopocTts peakuuii Kunernka xumnuecknux peakuuid. CKOpOCTb XUMHYECKHAX
peaxiuii, 3aBUCUMOCTh OT KOHLIEHTPALIUU U TEMIIEPaTypBhI.
9 5.2 Xumunueckoe paBHOBecHE | DHEpPrus aKTUBALUHA. XHMHUYECKOE PaBHOBECHE, CIABUT
xumuyeckoro pasHoBecus. [Ipuanun Jle Hlatense. Katanus.
10-13 |6. PacTBOpBI
10 6.1 CiocoObI BeIpaKeHUS MaccoBas 105151, MOJISIpHAs: 1 HOpMaJIbHAs KOHIIEHTPAIINH;
COJIepKaHUs BEIIECTB B B3aUMHBIH IIEpeXo] OT OAHOTO CIIOc00a BhIPAKEHHS
pacTBopax COJIepKaHMs PACTBOPEHHOTO BEIIECTBA K APYrOMYy.
PactBopumocTts BemectB. Koaddumment pacrsopumoctu.
[Tpoussenenne pacrBopumoctu (I1P). Ocaxnenne n
pacTBOPEHNE KPUCTALIIOIHPATOB
11 6.2 KomnuratuBHbeie cBolicTBa |OCMOTHYECKOE JIaBlieHHE pa30aBiIeHHBIX PACTBOPOB
pacTBOpOB HE3JIEKTPOJINTOB. TeMiepaTypa KUIIeHUs] U KpUCTAIIIU3ALH
pa30aBIEHHBIX PACTBOPOB HEAIEKTPOJIUTOB
11 6.3 CraGbie 3JEKTPOJIHTHI. Koncranra u crenenp aquccounaruu. MoHHoe npon3BeaeHue
BoJIbl. Bogopoaneiii mokaszarens (pH). Pacuer crenenun
aucconyanyuy U pH pacTBOpoB ci1abbIX 3JEKTPOJIUTOB.
Bydepnbie pacTBOpBI.
12 6.4 I'maponus conen. PacueT koHCTaHTBI, cTeneHu rupoiausa u pH pactsopos
T'MJIPOJIM30BaHHbIX COJIEH.
13 6.5 PacTBOpBI CUIIBHBIX Nonnas cunel pactBopa. Ypasuenue Jlebas-Xiokkens. ConeBoi
AIEKTPOJIUTOB. ahdexr
14-15 |7. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEeaKIINN
14 7.1 OxucnurenbHO- OKuCIUTENBHO-BOCCTAHOBUTEIIBHBIE pEAKIIMU. MeTo bl
BOCCTaHOBHTEJIbHBIE MPOIIECCHI |IEKTPOHHOTO OajaHca U NMoJIypeakiui
15 7.2 Dnexrpoaus ONEKTPOIN3 paCTBOPOB KUCIIOT, IEN0YEH, COJIEH. DIEKTPOIHbIE
peakuyy. CyMMapHOE ypaBHEHHE dJIeKTposn3a. 3akoHsl Dapanes
15 7.3 [Ipumenenue snexrpoiusa |[lomydenue ¢ropa, akTUBHBIX MeTaIoB, Hiesnoueil. Hanecenue
METAJIJIMYECKUX MOKPHITHI raJIbBAHNYECKUMH METOJaMH.
16 9. SlnepHasi Xumus
16 9.1 Anepnas xumus u SnepHble peakiyy. 3aKOH paJiMOAKTUBHOIO pacnaza. Ilepuon n
paguoXUMHUsL. NIOCTOSIHHAs! PaIMOAKTUBHOTO pacnaja.
Cemectp I1
1 10. KoMIieKCHBbIE COeIMHEHUSI
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1 10.1Kowmrmiekcubie coenuHerns | CTpoeHrne, HOMEHKIATypa, Iha- U apaMardHeTH3M, OKpacka.
1 10.2 PaBHOBECHBIC KoncranTa HECTOMKOCTH KOMIUIEKCHBIX HOHOB, PacyeT
KOHIICHTPAITUH. PaBHOBECHBIX KOHIICHTPAIIHH.
2 11. Bonopoa. Boaa.
2 11.1 Bopopoa. Bona. [Tonyuyenue, cBolicTBa U MpuMeHeHHUE Boiopoaa. CTpoeHue u
CBOICTBa TBEPAOH, )KUAKOHN U ra3000pa3HOM BOIBI.
XUMUYECKHE CBOMCTBA BOJBI.
3 12. Daementsl VIl A - rpynnbl
3 12.1®rop. [InaBukoBas [Tonyuenue, xumudeckue cBoiicTa (hTopa U MIABUKOBOI
KHCJIOTA. KHCJIOTEI.
3 12.2 Xnop. bpom. Nox. [lonyuenue, xumuyeckue cBoiicTa. ['aoreHoBo0POIBI.
KucnopogHbIe COSMHECHUS TAIOTSHOB.
4 13. Dnementsl VI A rpynnsl
4 13.1 Dnements! VI A rpymis ’VI A rpymma [1CD.
5 14. dnementnl V A rpynnbi
5 14.1 Dnements! V A rpynmbl ’V A rpynma [1CD.
6 15. Daementsl |V A rpynnsi
6 15.1 Dnements! 1V A rpymimst ‘ IV A rpynma T1CD.
7 16. Dnementsl |11 A rpynmnsi
7 16.1 Dnements! Il A rpymmer |1 A rpymma TICO.
8-9 17. dnementni | A u |l A rpynn
8 18.1 Dnements | A rpymms | A rpynmna [1CD.
9 18.2 Dnementsl | | A rpynmst Il A rpymma [1CD. JKecTKoCTh BOJIBI.
10 20. DaemenTsl IV b rpynnbi
10 20. DnemenTs! 1V b rpymmst “VBmmeG}
11 uemMeHThl V b rpynnbi
11 Onementsl V b rpynmsl |V B rpymma I1CD.
12 semenTsl VI b rpynnsl
12 OnemenTsl VI b rpymms |VI b rpymma I1CD.
13 Jiementshl VI | b rpynnbi
13 Onementsl VI | b rpyrmist |VI | b rpynma I1CD.
14 JuemenThl VIII B - rpynnsi
14 OnemenTsl VI b - rpynmsr |V| Il b — rpynma I1CD.
15 Jaementsl | b rpynnsi
15 OnemeHTsl | b rpyrmis | | b rpynma I1CD.
16 Jaementsl | | b rpynnsi
16 OnemenTtsl | | b rpymmbt |I | b rpynma I1CD.
Jlabopamopnvie 3anamus
Conep:xkanue
Heneunst HaumenoBanme paznena /
TEeMbI JUCIIUIIJINHBI
1 OcHOBHbIE IOHATHSI B XUMHU
1 Texnuka 6e30MaCHOCTH Oxpana Tpya ¥ TeXHHKA O€30MIACHOCTH MPH PadOTE B XUMHUECKON

71a00paTOpPHH.
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1 JIaboparopHoe o6opynoBanue |OCHOBBI 1a00paTOPHOI TEXHUKH. MeToTuKa paboThI C
71a00paTOPHBIM 000PYIOBAHUEM
1 HarpeBanue u B3BemmBanue  |PaboTa ¢ ra30Boii ropenkoil. AHATUTHYECKHE BECHI.
1 MeTo/1bl 0UMCTKH BEILLECTB. PactBopenue, GpunbTpoBaHUE, TUCTUILISIINS,
nepekprcTan3alys seniects. Pabora ¢ apeomerpom.
1 XUMHUYECKUH YIKBUBAJICHT Onpenenenre XMMUYECKOTO IKBUBAJIEHTa METajlla 10 00beMy
BBITECHEHHOT'O BOJIOPO/IA.
1 DKBUBAJICHT CIIOKHBIX BeliecTB | Onperniesienue MoiekyisipHoi Macchl COx.
2 OCHOBBI XMMHY€ECKOIi TEPMOTUHAMHUKHI
2 IIpumenenue 3akona ['ecca OnpeneneHre KpUCTANIM3AMOHHON BOJIbI B METHOM KYIIOpOCe
2 OnpeneneHue TEIIOThI Omnpenenenne TermoBoro 3ddexra peakuy HeHTpaTu3anuu
HEWUTpaIu3aumn CHUJIBHOTO OCHOBAHMS CUJIbHOM KMCJIOTOM.
2 OrnpeneneHue TerIoThI Ornpezenenue TeIIOTHl PAaCTBOPEHHS O€3BOJHOTO CylbdaTa
pacTBOpPEHUs COJEH ME/JIH.
3-4 XumMuyeckass KHHETHKA M XUHMHYeCKoe paBHOBecHe
3 Kunernueckoe ypaBHeHue 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOW PEAKLUU OT KOHIEHTpaIuU
XMUMHUYECKON pPEeaKINu pearupyonmx BeuecTB
3 Omnpenenenre TemnepatypHoro |BiusHue temneparypsl Ha CKOPOCTh peaKIIMU B TOMOT€HHOM
ko3 durmenta u YHEPrun cucreme. YpaBsaenus Bant-I'odda nu Appennyca.
aKTUBAITUU
4 CkopocTk rereporeHHou BiisiHe BenMUYMHBI TOBEPXHOCTH pas3fiellia  pearupyrommx
peaxknuu BEIIIECTB HA CKOPOCTh PEAKIIMH B TETEPOTCHHOUN CHCTEME.
4 Karanutuueckue peakuuu Bnusinue xatanuzaTopa Ha CKOPOCTh Pa3oKeHUs IEPEKHCH
BOJIOPOJA.
4 XHUMHUYECKOE PABHOBECHE BrnusiHne KOHIEHTpaLMi pearupyrolnX BEIIECTB Ha CMEILICHUE
paBHOBECHS.
4-9 |PacTtBOpBI
4 OObeMHBIN aHATH3 IMpurortosnenwue 0,1 H pactBopa HC| 13 KOHIIEHTPUPOBAHHOTO
pacTBOp M YTOUHEHUE €r0 KOHIEHTPAI[IH.
4 OcHOBBI 00BEMHOTO Omnpenenenue maccel NaOH B mpo6e MeTo10M TUTPOBAHUSI.
XMUMHUYECKOTO aHaJIN3a
5 DNEKTPOTUTHYECKAS CunbHble U cradble 37eKTpouThl. loHHOE pon3BeieHne
JMCCOIMALIUS BO/ibl. IHAMKATOPBI.
5 Bonopoanslii nmokaszarenb Omnpenenenue pH pacTBopa ykcycHO KUCIOTHI. PacueT crenenu
Y KOHCTAHTBI IUCCOIMALIUY KUCIIOTHI.
6 Bydepnbie pacTBopbI Omnpenenenue pH aneraTHOro U aMMUa4HOTO Oy epHBIX
pPacTBOPOB.
7 [IpousBeneHre pacTBOPUMOCTH |PacTBOpUMOCTb MaopacTBOPUMBIX BEILIECTB. Y CIIOBHE
BBITIAJICHUS OCAJIKa.
8 I'maponus cosien 3aBucumocTs pH pacTBOpOB cosiell OT UX IPUOPOIBI.
9 Peakunu nonHoro obMeHa HoHHbIe peaknuu B pacTBOpaXx.
10- 14 |OxuCAUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIHT
10 [lepmanranaTome-Tpus OnpezeneHre IBYXBaJCHTHOTO jKelie3a B BOJHBIX paCTBOPAX.
11 HNonomerpus Omnpenenenre akTUBHOTO XJIOpa B XJIOPUPOBAHHOW BOJIE U B
XJIOPHOW U3BECTH.
11 HNonomerpust OnpeieneHrne KOHUEHTPALUU IEPOKCUAA BOJOPOIA.
12 OxucnurensHas ciocoOHOCTh  |OKHUCIUTENbHAS CTIOCOOHOCTD MePMaHraHaTa KaJlus B

COEIMHEHUI Maprasia

3aBUCHUMOCTH OT pH CpCIbl. Peakuuu guokcuaa MapraHia.
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12

OxucnureabHas CIIocoOHOCTh
coequnaenuit xpoma (V1)

OBP nuxpomara kanusi ¥ XpoMmara Kajausi C HEOpraHM4eCKUMHU U
OPraHNYeCKUMHU BEIIECTBAMMU.

13 ["aJIbBaHUYECKHE IIEMEHTBI Onpenenenne J/1C raibBaHUUECKUX IEMEHTOB.

14 Koppo3zus merannos BnusiHue KOHIIEHTpauK KUCJIOThl HA CKOPOCTh KOPPO3UU
YTJIEPOJUCTON CTAJIH.

15-16 |Baueilimme KjIacchl HEOPraHMYECKUX COeTUHEHU I
15-16 |Baxwneiimme Kiaccol [Tony4yenue u CBOMCTBA BAJKHEHUIINX KJIACCOB HEOPTAaHUYECKUX
HEOPraHWYECKUX COCMHEHUN |COCINHEHUM.
1-2 KommiekcHble coeuHeHHs
1 KomruiekcHble coemHenus ITonyyeHne KOMILIEKCHBIX coennHeHnid. HomeHkiatypa.
2 Koncranra HecToiikocTu KoMrutekcHbIe COeIMHEHNS B PEAKIIUAX OKHCIICHUS -
KOMIIJIEKCHBIX COEMHEHUH BOCCTaHOBJIEHUs. Pa3pyllieHne KOMIUIEKCHBIX COEIMHEHUH.
2 Koopaunarmonsnoe yucio Ornpeenenre KOOPAMHAIMOHHOTO YKCIIa B aMMHUaKarte cepedpa.
3 Bonopoa. Bona
3 Bopopon. Bona [Tosnydenune, XumuyecKkue CBOMCTBA Bo0poaa. DU3nKo-
XMMHUYECKHE CBOMCTBA BOJIbL. Tsikernas Boja.
4 uiemeHTh! VII A rpynnsl
4 ["astorensl [TonyyeHne u XMMHUYECKHE CBOKCTBA raJIOTE€HOB.
4 l"anorenoBoAOpOIBI [Tonyyenue u GU3NKO-XUMUIECKHE CBOMCTBA
rajJloreHoBo10poA0B. KauecTBeHHas peakiiys Ha TajloreHu -
noHbl. [ImaBuKoBas kucioTa.
4 Kucnoponusie coenuuenus [Tony4yenue u cBOMCTBA XJIOPHOUM MU3BECTU. XJIOPHAs, OpOMHAsI
BOJIOpOJIa BoJa. beproneTosa colb.

5 DuemenTsl VI A rpynnsl

5 Kucnopon. [Tepokcung [TonydyeHne u XMMUYECKHE CBOMCTBA Kucimopoa. [lepokcua
BOJIOpPOJIA Bosiopoaa B OBP.

5 Cepa Xumuueckue cBoucTBa cepbl. CepoBOIOPO U €T0 CBOMCTBA.
Cynbusl.

5 Kucnoponusie coenuuenus Cepnucras kucinota u €€ conu B OBP. Cepnas kucnora u eé

Cephl CBOIICTBA.

5 Tuocynsdar HaTpus CuHre3 THOCYNb(aTa HaTPHsI U €r0 XMMHYECKHUE CBOMCTBA.

6 DJieMeHTHI V A rpynnsl

6 A30T. AMMuak. ['uapazun [Tonydyenue azota. [losryuenne ammuaka. O6pa3oBaHue u
pasiiokeHue cojied aMMoHUsA. BoccTaHOBUTENIBHBIE CBOMCTBA
TUJPA3UHA U THIPOKCUIIAMUHA.

6 Oxcuasl a3ora [Tonyyenue u cBoiictBa N2O, NO, NO2, N2Os, N2O3,

6 A3oTHCTas ¥ a30THAs! KUCIOTHl |A30THCTast KUCIOTa U €€ cou. A30THas kuciora. CBoiicTBa
HUTPATOB.

6 docdopHas KucaoTa [Tonyuyenue dhochopHOM KUCAOTHI B €€ coseil. ['maponus
docdaron. Dochartubiil OydhepHbIl pacTBOp.

6 CyppMa. Bucmyr [Tony4eHnue ruApoOKCUIOB CYpbMBI, BUCMYTA. ['Hapon3 comnen.
BucMmyrar HaTpus ¥ €ero XMMUYECKHE CBOMCTBA.

7-8 [Daementsl |V A rpynnsl

7 VYraepon. Kpemunii XUMHUYECKUE CBOMCTBA yIJI U KpeMHUsA. AJICOPOIIMOHHBIE
cBoiicta yris. Oxeup yraepona (1), nomydenue, pusnxo-
XMMHYECKHUE CBONCTBA.

7 VYronpHas kucnora [Tonyyenue yrnekucnoro raza. Kap6oHatsl 1 ruipokapOoHaThl
METAJIJIOB, UX TEPMUUECKOE PA3JI0KEHHE.

7 Kpemuuesas kucnora [Tonyuenue kpemuueBoit kucaotsl. Cunukarsl. [lonydyenne

CHJIMKarcjsa u €ro a,Z[COp6L[I/IOHHBIC CBOICTBA.
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8 OmnoBo. CuHerl. Oxcupt 1 ruapokeuapt SN(IT), Sn(1V), Pb(IT), Pb(1V), ux
KHCJIOTHO-OCHOBHbBIE CBOMCTBA. OKHCIUTEIILHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA COCIMHEHUM 0JI0BA M CBHUHIIA.

9 Qiiementhl |11 A rpynnsl

9 AroMuaui XUMHYECKUE CBOMCTBA altOMUHHUS. [ uIponu3 coneil.
AMpOTEpHOCTH U aICOPOLIMOHHBIE CBOMCTBA T'UAPOKCUIA
AITIOMUHHSL.

9 JjiemenThbl || A rpynnsl

9 Illenoyno3zeMenbHBIC XUMHUYECKHE CBOMCTBA IIEJIOYHO3EMEIbHBIX 3JICMEHTOB.

SJIEMEHTHI Okpacka mIaMeHH pacTBOPaMU COJICH.

10 ’KectkocTh BOJIBI OrnpezienieHne >KeCTKOCTH MPUPOJTHBIX BOJI.

9 JjieMmeHThl | A rpynmnsbi

9 [IlenouHbIe METAIIIBI [[lemounblie MeTauIbl U UX coeauHeHust. OKpacka rmiaMeHu
pactBopamu cosieil. HepacTBOprUMBbI€ CONTM JTUTHS.

11 JuemeHThl |V B noarpynmnsi

11 Turan. Hupkonwuit TutaH, mupKoHU 1 UX coenuHEeHUs. OKUCTUTETHHO-
BOCCTAHOBHTEJILHBIEC CBOMCTBA THTAHA.

12 JuemenTsl VI b moarpynnsi

12 [Toarpynna xpoma Xpom. XpomaTsl U AuXpoMartbl. OKUCIUTEIBHO-
BOCCTAaHOBUTEINIbHBIE CBOMCTBA COEAMHEHUI XpoMa. Moo ieH.
Boabdpam.

13 JuemenTsl VIl B noarpynmsi

13 Mapranerg OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COCTMHEHU
Maprasiia.

14 JuaemenTsl VIl b moarpynnsi

14 Keneso Keneso. [loydeHne u cBOMCTBa COSTMHEHUH JKeTe3a.
KauecTBeHHBIC peakiny HAa KAaTHOHBI JKeJe3a.

14 Conps Mopa Cunre3 comim Mopa.

14 Koo6anet. Hukens KoGanbT, HUKENb, TTOJTy4€HNE U CBOMCTBA UX COCMHEHUH.
KomMriekcHbie coeTnHeHus1 KoOaabTa M HUKEIS.

14 Tpuana xene3a KauecTBeHHOE onpe/ieieHne KaTHOHOB TSHKEIIBIX METAJIJIOB.

15 JuiemeHTh! | b noarpynmnei

15 [Toarpynmna meau |Mez[b, cepebpo U UX COCTMHEHHMS

16 JuemenTsl || b noarpynnsi

16 [Toarpymnma nuHka |L[HHK, KaJIMMI, PTYTh U UX COCIMHEHHUS

7. IEPEYEHb YYEBHO-METO/IUYECKOI'O OBECIHEYUEHHS 1JIA CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOUIUXCS IO JUCHUILVIMHE

1. Meroauyeckne yKa3aHHs 1O OCBOCHUIO JUCHMIUIMHBI «OOIIas W HEOpraHWYEeCKas XUMHS»,
YTBEPKJICHHBIC OT/ICJICHUEM OUOTEXHOJIOTHA.

2. Metoauueckre peKOMEHIAINH 110 TPENOJaBaHUI0 JUCIUTUINHBI «O0IIast 1 HEOPraHUIeCKask XUMUS,
YTBEPKJCHHBIC OT/ICJICHUEM OUOTEXHOJIOTHIA.

3. Metoauueckie pPEKOMEHIAIMKA IO OpraHW3allMd CaMOCTOSTEIbHOW pabOThl CTYACHTOB IO BBIOJHCHHIO
nabopaTopHbIX paboT mo aucuuiuiiHe «OOIIas U HeOpraHuveckas XUMUS», YTBEP)KICHHBIC OTICIICHHUEM
OMOTEXHOJIOTHH.

8. ®OH/I OHEHOYHbBIX CPEJACTB JJis1 ITPOBEJAEHUSA TEKYHIEfI n
MNPOMEXYTOYHOM ATTECTAIIMUU OBYUAKROIIIUXCHA MO JUCHUTITJIMHE

8.1. Ces3p Mexay popMupyeMBbIMH KOMIIETCHIUSIMA H GOPMaMH KOHTPOJISI HX OCBOCHHS
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Ne ni/m

KonTposupyemsle pa3aessl (TeMbl)
JUCHUTIMHBI

Nuaukarop gocTuxeHust
KOMIIeTeHIUH

HaunmeHnoBanue
OLIECHOYHOI 0 CPeCcTBA
Tekymei n
MPOMEKYTOYHOI
aTTecTaAuN

Tekymas arrecranus, I cemecrp

1. OCcHOBHBIC MOHATHS B XUMHUHU

2. Ctpoenne atoma. [lepuonmaeckuit
3aKOH

3. CtpoeHHe BelecTBa U XUMHYECKasT
CBS3b

3-0OIlK-1, Y-OIIK-1, B —
OIIK-1- Cnocoben
AHATM3UPOBATH U
UHTEPIPETHPOBATH
PE3YIIbTAaThl XUMUYECKHIX
IKCIIEPUMECHTOB,
HaOJIIOICHUI ¥ U3MEPEHUN;
3-0OI1K-2, Y-OIIK-2, B —
OIIK-2 - Cnocoben
IPOBOAMTH C COOMIOACHUEM
HOPM TEXHUKH 0€30TIaCHOCTH
XUMHWYECKUN IKCIIEPUMEHT,
BKJIIOYas CHHTE3, aHaAJIU3,
W3YYCHHUE CTPYKTYPHI H
CBOIICTB BEIIECTB U
MaTepHaJIOB, HCCIICIOBAHUE
MTPOIIECCOB C MX YIaCTHEM.

Oyenounoe cpedcmeo
Ne3.1 — konmponvras
paboma;

Oyenounoe cpeocmeo Ne 4
— 3auuma 1a60pamopHuIxX
pabom.

4. OCcHOBBI XUMHYECKOH
TEPMOTUHAMUKH

5. XuMmnueckas KHHETHKA U
XUMHUYECKOE PAaBHOBECHE

3-0OI1K-1, Y-OIIK-1, B —
OIIK-1- Cnocoben
aAHATM3UPOBATH U
UHTEPIPETHPOBATH
Pe3YNIbTaThl XUMUYECKHX
IKCIIEPUMECHTOB,
HaOJTIOICHUI ¥ U3MEPEHUN;
3-0I1K-2, V-OIIK-2, B —
OIIK-2 - Cnocoben
IIPOBOJIMTH C COOJTIOCHHEM
HOPM TEXHUKH 0€30TIaCHOCTH
XHUMHYCCKUN IKCIIEPUMEHT,
BKJIIOYas CHHTE3, aHaJIU3,
U3yUYCHHE CTPYKTYPHI U
CBOWCTB BEIIECTB U
MaTepPUajIOB, HCCIICIOBAHKE
IPOIIECCOB C UX yYaCTHUEM.

Oyenounoe cpedcmeao
No3.2 — konmpoavhas
paboma;

Oyenounoe cpedcmeo Ne 4
— 3awuma 1a60pamopHuLX
pabom.

6. PacTtBOpBI

3-OIIK-1, Y-OIIK-1, B —
OIIK-1- Cnocoben
aHAJIM3UPOBATH U
UHTEPIPETHPOBATH
pe3yabTaThl XUMHUECKUX
IKCIIEPUMEHTOB,
HAOIOICHUI 1 U3MEPEHUI;
3-0OI1K-2, Y-OIIK-2, B —
OIIK-2 - Cnocoben
IPOBOJUTH C COOJIIOJICHUEM
HOPM TEXHUKH 0€30TIaCHOCTH
XUMHYECKUN IKCIIEPUMEHT,
BKJIIOYas CHHTE3, aHAIU3,
U3YYEHUE CTPYKTYPHI U

Oyenounoe cpedcmeo
No3.3 — konmpoavHas
paboma;

Oyenounoe cpedcmeo Ne 4
— 3awuma 1a60pamopHvIxX
pabom.
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CBOICTB BEILIECTB U
MaTepHuasoB, UCCIEA0OBaHUE
MIPOLIECCOB C UX YYaCTHEM.

7. OBP. Dnekrponus. DNEeKTPOXUMHUS.

3-OIlK-1, YV-OIIK-1, B —
OIIK-1- Cnocoben
aHaM3UPOBATh U
UHTEPIPETHPOBATH
Pe3yAbTATHl XUMUYECKUX
IKCIIEPUMEHTOB,
HAOJIOICHUI U U3MEPEHUI;
3-OI1K-2, V-OIIK-2, B —
OIIK-2 - Ciocoben
IPOBOAUTH C COOTIOACHUEM
HOPM TEXHUKH 0€3011aCHOCTHU
XUMUYECKUN IKCTIEPHUMEHT,
BKJTIOYasi CHHTE3, aHAJIH3,
U3yYCHHE CTPYKTYPHI H
CBOWCTB BEILIECTB U
MaTepHaIIOB, UCCIIEOBaHNE
MIPOIIECCOB C UX YYaCTHEM.

Oyenounoe cpedcmeo
Ne3.4 — xonmponvras
paboma;

Oyenounoe cpedocmeo Ne 4
— 3auuma 1a60pamopHvIxX
pabom.

OK3aMCH

3-OIIK-1, V-OIIK-1, B —
OIIK-1
3-OI1K-2, V-OIK-2, B —
OIIK-2

Oyenounoe cpeocmeso Nel

Texkymasn a

TTCCTAallud, I CceMecTp

10. KoMmiiekcHbBIE COEINHEHUS

3-0OIIK-1, Y-OIIK-1, B —
OIIK-1- Cnocoben
aHAJIM3UPOBATH U
WHTEPIPETHUPOBATH
pe3yiabTaThl XUMHUYECKHUX
AKCIIEPUMEHTOB,
HaOJIFOICHUI ¥ U3MEPEHUI;
3-0OIIK-2, Y-OIIK-2, B —
OIIK-2 - Cnocoben
MIPOBOJIUTH C COOJIIOICHUEM
HOPM TEXHUKH 0€301MacHOCTH
XUMUYECKUN IKCIICPUMEHT,
BKJIIOYasl CHHTE3, aHAJIU3,
U3y4EHUE CTPYKTYPHI U
CBOMCTB BEIIECTB U
MaTepHuasoB, UCCIEIOBAaHUE
MPOIECCOB C UX YYACTHEM.

Oyenoynoe cpedcmeo
No3.5 — konmpoavhas
paboma;

Oyenounoe cpedocmeo Ne 4
— 3auuma 1a60pamopHuLX
pabom.

11.
12.
13.
14.
15.
16.
17.
18.
20.
22.
23.
24.

Bonopoxa. Bona
Onements! VII A rpynmnst
OnemeHTsl VI A rpynmsl
OnemeHTsl V A rpynimsl
Onementsl |V A rpynrsl
OnemenTsl |11 A rpynimsl
OnemenTsl || A rpynmesl
OnemeHTsl | A rpynmnsl
Onements! |V b rpynmst
OnemenTts! VI b rpynmst
OnemenTts! VII b rpynmst

3-0OIIK-1, V-OIIK-1, B —
OIIK-1- Cnocoben
aHAJTM3UPOBATh U
UHTEPIPETHPOBATH
pe3yabTaThl XUMHUECKUX
IKCIIEPUMEHTOB,
HAOIOICHUI 1 U3MEPEHUI;
3-0OI1K-2, Y-OIIK-2, B —
OIIK-2 - Cnocoben
IPOBOJUTH C COOJIIOJICHUEM
HOPM TEXHUKH 0€30TIaCHOCTH

Onements! VIII b rpynme

XUMHUYECKUMN OKCIICPUMCHT,

Oyenounoe cpedcmeo
Ne3.6 — konmponvnas
paboma;

Oyenounoe cpedcmeo Ne 4
— 3awuma 1a60pamopHvIxX
pabom.
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25. Dnementsl | b rpynms BKJIFOYAsi CUHTE3, aHAJIN3,
26. DnemenTsl |l b rpymnmst U3Yy4EHUE CTPYKTYpHI U
CBOMWCTB BEILIECTB U
MaTepHaJIOB, UCCIEI0BaHHUE
IIPOLIECCOB C UX YYACTHEM.

IIpome:xyTouyHast arrecranus, Il cemectp

OK3aMeH 3-OIIK-1, Y-OIIK-1, B — Oyenounoe cpedocmeo Ne 2
OIIK-1

3-0OIIK-2, V-OIIK-2, B —
OIIK-2 -

8.2. TunoBble KOHTPOJILHBIE 32/1aHNS WM HHbIE MAaTEePHAJIbI, He00X0ANMBIe IS OLleHKH
3HAHUI, YMEHUI M HABBIKOB, XapaKTEePHU3YIOIIMX 3Tanbl (OpMUPOBAHHUA KOMIIETEeHIHI

@DOH/JI OLIEHOYHBIX CPEJCTB MO JUCHMIUIUHE 00eCcTIeYnBaeT MPOBEPKY OCBOEHUS IUTAHUPYEMBIX
pe3ynbTaToB 00y4eHHs! (KOMIIETEHIIUN U UX UHJIMKAaTOPOB) MOCPEICTBOM MEPOTIPUSATUI TEKYIIeH U
MIPOMEKYTOYHOM aTTECTALlUHU 10 TACIHILIAHE.

OneHounsle cpencTBa npuBeieHs! B [Ipunoxxennn «PoHA OIIEHOYHBIX CPEACTBY.

Oyenounoe cpeocmeo Nel
BOIPOCHI (3aaHus) K 9K3aMeHy, 1 cemecTp:
1. OcHoBHbIE TOHATHS XUMHH (aTOM, MOJEKyJa, XMMHYECKUH 3JIeMEHT, n3oTomnbl). CTtpoeHue
aToMma.
2. AToMHas W MOJIeKyJspHas Macca. ATOMHas eauHHUIla Macchl. Ymceno Aoraapo. Moib.
MognspHas macca.
3. OcHOBHbBIE 3aKOHBI XUMHUHU: COXPAHEHUS MAaCChl, IOCTOSHCTBO COCTaBa, 3aKOH HKBUBAJICHTOB.
DOkBuBajieHT. Onpeenenre SKBUBAIGHTHONW MacChl Pa3IMUHBIX KI1AaCCOB HEOPraHUYECKUX BEIECTB.
4. Ta3oBble 3aKkOHBI: 3aKk0oH JlambTOHA, 3aKOH ABoTranpo, ypaBHeHHe Menpeneea- Knaitnepona.
OTHOCHUTENBHAS TIOTHOCTH OJIHOTO Ta3a Mo Apyromy. MossipHbI 00bEM.
5. PaszButHe npenacTaBiaeHU 0 CTPOCHUH aTOMa. DJIEKTPOHHOE CTpoeHue aToma 1o bopy.
6. BoJsiHOBBIE CBOICTBa JJICKTPOHOB B aroMe. YpaBHeHue ne bpoitna. BomnoBas dyHkms.
VYpaBuenue lIpeaunrepa. KBantoBbie yncna.
7. Atomuble opbutanu S-, p-, d-, f- Tuma. Tlopsmok 3amosiHEHMS JEKTPOHAMH ATOMHBIX
opOutaneii. [IpaBuno naumenbmie saeprun. [punmun [aynu. [IpaBuno Xynnaa. [Ipasuno KieukoBckoro.
8. XapakTepucTHKa aToMa: OpOMTAJbHBIM paanyc, HMOHM3AIMOHHBIM MOTEHLHAJ, CPOJCTBO K
ANIEKTPOHY, IEKTPOOTPULIATEIBHOCTh; UX U3MEHEHUS B IPYIIax U MepHoiax.
9. Ilepuoau4HOCTH B M3MEHEHUH 3JEKTPOHHBIX KOHUrypauuii aromoB. [leproaundeckuii 3aKoH.
3akoH Mo3znu.

10. CrpykTypa nepuoauecKOi CUCTEMbI XUMUYECKIX 2JIEMEHTOB U €€ CBSI3b C DJIEKTPOHHOI
CTpYKTypoil atomoB. [lonokeHre XUMUYECKOTO AJIEMEHTa B MEPUOAMYECKON CHUCTEME KaK €ro IiiaBHas
XapaKTepHUCTHKA.

11. [lousTHe O mpupoae XUMHUYECKOW cBA3U. OCHOBHBIE XapaKTEPUCTHKU XUMHUYECKOW CBS3H:
JUIMHA, SHEPT'Usl, KPaTHOCTb, MOJISIPHOCTh. DIEKTPUUECKUN MOMEHT JUIOJIA.

12. KoBaneHTHas cBs3b, €€ XapaKTEPUCTUKH. METOJ BaJIGHTHBIX CBsi3ed. JJOHOPHO- akIenTOpHBIN
MEXaHU3M 00pa30BaHUs KOBAJICHTHOMN CBSI3H.

13. CoBpeMeHHasi TpaKTOBKa MOHSTUS «BaJCHTHOCTHY». MakcuManbHas BaJC€HTHOCTh Ha MpPUMEpe
atoMoB N, F, Cl, Fe, Os.

14. Curma-, mu-, nenbTa- cBs3b. [mOpuauzanus. Tumbl ruOpUaM3alMM ATOMHBIX OpOHTAaJEH.
Banentnslie yriibl. 3aBUCHMOCTD MPOCTPAHCTBEHHOTO CTPOCHHSI MOJIEKYJIBI OT BHJIa TUOpUIU3AIINH.

15. Nonnas cBs3b. CTeneHb HOHHOCTH CBsI3U. BomopoaHas cBsi3b. CBOMCTBA BEIIECTB C Pa3InYHbIM
TUIIOM CBSI3U. THUIBI KPUCTATIMYECKUX PELIETOK.

16. BzaumonelcTBUS MEXAy MOJIEKYJIaMU: OPHEHTAllMOHHOE, MHIYKIIMOHHOE, JTUCIIEPCHOHHOE.
DHeprusi BaHJIepBaaIbCoOBa B3aUMO/ICUCTBUSI.
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17. Ckopocth xuMuuecKko peakiuu. ['oMo- u rereporennsie peakiuu. [1opsaok 1 MOJIEKyIIpHOCTh
peakuuu. Kunernueckoe ypaBHeHHE XUMHU4YeCKOU peakuuu. KoHCTaHTa CKOPOCTH.

18. Cxkopocts peakuuu | u |l mopsinka. ['padudeckoe onpeaeneHue KOHCTAHTBI CKOPOCTH PEAKIIHH.

19. Kunernka reTeporeHHbIX peakiuii. leTeporeHHblii KaTanu3. PaBHOBecHMe TeTEpPOTeHHBIX
XUMUYECKUX PEAKLUH.

20. 3aBHCHMOCTBH CKOPOCTHU peakiuu oT Temieparypsl. [IpaBuno Bant-I'odda. DHeprus aktupaum.
AKTUBalIMOHHBIA KOMILJIEKC. YpaBHEHHE AppeHuyca. DHepreTuyecKkas quarpaMmma IpoTeKaHusl PeaKiiy.
[IpenskcnoHeHIMaTbHBIA MHOKHUTEIb.

21. OOparumMble u HeoOpaTUMBIE XMMHUYECKHE pEakuuu. XUMUYeckoe paBHOBecue. Koncranra
XUMHUYECKOTO paBHOBecus. CaBur xumuueckoro paBHoBecus. [Ipunmun Jle [larense.

22. MexaHu3M MpOTEKaHHsT XUMUYecKoil peakuuu. LlemHoit mexanusMm. Ponp ooHa B atmocdepe
IJTAHETBHI.

23. Karamus. ['oMoreHHBII W reTepoTeHHBIN Karanu3. [loHsTHE O MeXaHW3Me KaTaTuTHICCKHX
peakuuii. Marubuposanue. Karanutuyeckue sijibl.

24. DK30- W DHIOTEPMHUYECKUK peakuuu. llepBbIii 3aKOH TEPMOAMHAMHKH. TEpPMOXUMHYECKUE
ypaBHEHHUs. DHTanbIMs. 3akoH [ecca.

25. DHranpmusi 00pa3oBaHMs. DHEPTUS CBS3M KPUCTAJUIMYECKON pemeTkd. TeruioTa cropanus.
KanopuiiHocTs numm.

26. Bropoil 3akOH TEpPMOJMHAMUKH. ODHTPONHS. 3aBUCHMOCTh JHTPOMUH OT TEMIIEPATypHI.
N3menenue sHTponuy MpH (a3zoBbIX MEpexoqax U XUMUUECKUX PEAKIIHIX.

27. Cobomnass sHeprusi [mbOca — KpuTepuid CaMONPOU3BOJIBHOCTH MPOTEKAHUS XHUMHYECKOU
peaknuu (paccMOTpeTh Bee citydan cootHomieHus AH u AS).

28. Dueprus ['mO0Oca xumudeckoit peakiuu. CrangaptHas saeprus [ m66ca. CBoOoHAs YHEPTHUS U
KOHCTaHTa paBHOBecHs. BinsHue TemnepaTypbl Ha KOHCTAaHTY PaBHOBECHSI.

29. Oxcunpl. Knaccudukariusi, HOMEHKIATypa, OJIydeHHE, XHMUYECKHE CBOMCTBA.

30. OcnoBanus. Homenkmarypa, kinaccudukanmsi, mojlydeHue, XUMUIECKHUE CBOUCTBA.

31. Kucnotel. Homenkiarypa, kiiaccudukanus, moaydeHne, XUMHIECKUE CBONCTRA.

32. Comu. Knaccudukarnus, HOMEHKIATypa, MOJydeHUe, XUMUYECKUE CBOKUCTBA.

33. PactBopel, ux kmaccudukamnusa. Maeanbapiii pactBop. CrocoObl BBIPaKEHHsI KOHIICHTpPAIUN
pactBopoB. Koadduunent pacrBopumoct. PacTBOpUMOCTb TBEP/IBIX BEIIECTB U T'a30B.

34. 3akon Paynsa. Kpuwockomuss u s0ymimockonus. SIBmeHue ocmoca. 3akoH Bant-I'odda.
N3oTtonnueckuii ko3pduiment. 3aKoH pacrpeacieHus.

35. DnektpoiuTHYecKas AUCCOLMALMS B BOJAHBIX pacTBopax. CUIIbHBIE U Clla0ble AIIEKTPOJIUTHI.
CreneHp M KOHCTaHTa AUccoMalny. BinsHe 0O THOMMEHHOTO UOHA.

36. Teopuss CUIBHBIX DJEKTPOJIUTOB. AKTUBHOCTh M KO3(PPUIMEHT akTUBHOCTH. MoHHas cuia
pactBopa. YpaBHenue Jlebas — Xrokkens. TepMoquHaMuueckas KOHCTaHTa HOHU3AIUH.

37. MonHnoe mpousBeAcHUE BOABL. BomopomHeiii mokaszarenb. Meroasl ompexaeneHus pH.
WNunnukatopsl. BydepHbie pacTBOpEIL.

38. TpymHOpacTBOpUMBIE »dIIEKTPOJIUTHL. PaBHOBecue ocafgok — pacTtBop. [IpousBeneHue
pacTBOPUMOCTH. BiusiHue 0IHOMMEHHOTO HOHA.

39. T'maponus coneii. Koncranta u crenens rugposmsa. Ciaydan MpOTEKaHHs THAPOIIM3A COJICH.
Pacuer pH pactBopa conu ci1aboil KUCIOTHI M CUIILHOTO OCHOBAHMSL.

40. Ilpumep ruzposnsa coiu ciaaboi KUCIOTHI M ciaboro ocHoBaHMs, pacueT pH pactBopa.
HeoOpaTtumslii ruaposms.

41. OkuCIUTENbHO-BOCCTAHOBUTENbHbBIE peakiuy. CTeneHb OKUCICHMS, IpaBuiIa € BBIYMCICHHUS.
Baxmwueiimue oxucnutenu M BoccraHoBurend. Knaccudpukamus OBP. Meton momypeakuuit U Meton
3JIEKTPOHHOTO OanaHca.

42. PaBHOBecHe Ha TIpaHUIIE METAUI — PacTBOpP. DNIEKTPOJHBIN MoTeHuuan. Psjn HanpsokeHuil.
VYpasuenue HepHcra.

43. T'anpBannueckuil snemeHT. TokooOpa3syromas peaknus. IIEKTPOXUMUYECKOE paBHOBECHE Ha
anektpoaax. Onpexnenenue HanpasiaeHus OBP.

44. DaeKkTposu3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIHN mporece. 3akoHbl apanes. Brixoa nmo
TOKY. DKBUBAJIEHT B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX. DIIEKTPOJIN3 PACIIABOB.
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45. DnekTpoiu3 YMCTOM BOABI M BOJHBIX: KHUCJIOT, mienodeit, coneil. Konkypenuuss OBP na
anekTponax. VHepTHblE M pacTBOpUMBIE dIeKTponbl. SBiaeHue mnepeHanpsbkeHus. lIpumenenue
JJIEKTPOJIN3A.

46. XWMHUYECKHE HMCTOYHHMKH TOKA, MX XapaKTEPUCTHKHU. | albBaHUYECKUH 3JIeMEHT. TOIIMBHBIHA
anemMeHT. Akkymynsarop. Ipunnumnst ux padotsl. Pacuer 9/1C.

47. Xumuueckas u IEKTPOXUMHUECKAS KOppO3Hust METaJUIOB. TepmonnHamuka
NMEKTPOXUMUYECKON KOPPO3HUH.

48. 3ammTa METAUIOB OT KOPPO3UH: JICTHPOBAHUE, 3AIIUTHBIC MOKPBITHS, SJIEKTPOXHUMHUYECKAS
3aIlMUTa, U3MEHEHUE CBOMICTB KOPPO3UOHHON CPEMBI.

49. PammoaktuBHOCTh. Kitaccudukanus paaumoakTuBHOTO pacmana. Ilepwon momypacmana.
PannoaxTtuBHbIe psibl. JaTHpoBKa COOBITUI paiiOaKTUBHBIM METOI0OM.

50. Snmepuble peakuuu. VIcKycCcTBeHHas paanoakTHBHOCTh. CHHTE3 31eMeHTOB. Vcmosib3oBaHMe
paZvoaKTUBHBIX H30TOMOB. S nepHas sHepreTHka. TepmosaepHblil cuntes. Jlo3bl 00mydeHus.

Oyenounoe cpedcmeo Ne2

BOIPOCHI (3aaHMs) K 9K3aMEHY, 2 CEMECTp:

1. Crpykrypa KOMIUIEKCHBIX coenuHeHuil. Kiaccudukanus u HOMeHKIaTypa.. THUIUYHBIE
KOMIUIEKCOO0Opa30BaTEIH U JIUTAH/IbI.

2. XuMuyeckas CBsi3b B KOMIUIEKCHBIX COeTUHEHMX. J{ucconnans KOMIUIEKCHBIX COeTMHEHHH,
KOHCTaHTa HECTOWKOCTH. M3MeHeHue sHeprun d-opOuTaseil B MoJjie JUTraHI0B. DHEPIUsl PaCIISIUICHUS,
00BsICHEHNE ONTHYECKUX U MAaTHUTHBIX CBOMCTB KOMIUIEKCHBIX COEIMHEHUH. .

3. Bogopon. IlomyweHnwe, cBoiicTBa W TNpuUMeHEHHE Bojopoja. CTpoeHHE W CBOWCTBAa HOHA
okcoHUs. OCHOBHBIE THUIIBI TUAPUIO0B 31eMeHTOB | — VIII rpynmsr.

4., Xwumudeckue CBOMCTBa BOJbI. Tspkénas Bomda, e€ ¢pusudeckue cpoiictBa. [lomydyenue, cBoricTBa
U IpuMeHeHue Boaopoaa. CTpoeHue u cBoiicTBa noHa OKCOHUS. OCHOBHBIEC TUIIBI THAPUIOB JIEMEHTOB |-
VI rpymm.

5. OOmas xapakTepucTuka rajoreHoB. OcodeHHoCTH (PTOpa, €ro PU3NKO-XMMHUIYECKHUE CBOMCTBRA.
[1naBukoBas kuciaoTa, e€ PU3NKO-XUMUYECKHE CBONCTBA, OTy4YEHHUE.

6. PacnpocTpaH€HHOCTH B IPUPOIE FAIOT€HOB, OJTYyYEHHUE I'aJIOTEHOB U3 IPUPOIHBIX COSAMHEHU.
Du3NKO-XMMHYECKHE CBOIMCTBA XJI0pa, OpoMa, Hoaa. ['amoreHoBo1I0po/Ibl, TOJTy4eHHE, CBOMCTBA.

7. Kucnoponnele coeAuHEHUsS TrajioreHoB. OKHUCITUTENbHbIE, KUCIOTHO-OCHOBHBIE CBOMCTBa
KHCJIOPOJHBIX KUCIIOT U UX COJIEH, METObI UX MOJTyYEHHUSI.

8. OOmas xapakTepuCTUKa MOATPYHIBl XaJbKOT€HOB, pAacCIpOCTPAaHEHHOCTb B MPHPOJE.
OTnuuuTenbHbIE CBOMCTBA KMCIOPOJa, €ro cBorcTBa. O30H. O30HUIBIL.

9. Cepa, meroabpl mnoNy4eHHs, (PHUIUKO-XUMUUYECKUE CBoiicTBa. BojoponHble coeauHeHuUs
AJIEMEHTOB MOATPYIIbEl cepbl. Kucinopoauble cOeUHEHHs XalbKOI€HOB, NoJydeHue cBoicTBa. CepHas
KHCIIOTa, IoJTy4yeHue cBoiicTBa. Tuocynbdart HaTpus.

10. Iloarpymma a3zoTta, pacmpoCTPaHEHHOCTh B MPUPOJIE, METOIbI MOJydeHHs. A30T, CTPOCHHUE
MOJIEKYJIbI, TIOJy4eHHe, CBOMCTBA. BoopoiHbIe coelMHEHUs a30Ta, MOJIy4eHIE CBOMCTRA.

11. Kucnopoansie COEAMHEHHUS a30Ta: OKCHIAbI, KUCIOTHL [lomydeHue, QHU3NKO-XUMHYECKHE
CBOMCTBa. A30THasl KHUCJOTa, MOJIydeHUE, XMMHUYECKHe CBoiicTBa. HuTpaThl, XMMUYECKHE CBOICTBA,
TEPMHUUYECKOE PA3JIOKEHHUE.

12. ®ocdop, momydenus, ceoiicrBa. Kucinopoansie coenunenus pocpopa. CTpoeHHs 1 XMMUUECKUE
cBoiicTBa kucIoT. PocduH, cpaBHeHHE ¢ ammuakoM. ["anorenuast pocdopa. PochopHbie yIoOpeHHUS.

13. O6mas xapakTepuCTHKa MNOATPYHNbBI yriepoaa. AJUIOTPONHbIE MOAW(UKAIMKN YIiepoJa,
CTpoeHue, cBoicTBa. KuciopoaHble cOeqUHEHMs YIiIepoia, oJlydeHre cBoiicTBa. KpeMHuid, nosnydeHue,
XUMHUecKue cBoicTBa. KpeMHeBas kucnora, cuiinkatsl. [IponsBoacTBo cTekia.

14. S-anemeHTHI, HaX0X/I€HUE B MPUPOJE, NOoJdydyeHue, cBoicTBa. Ocoboe mosiokeHue Oepusus.
CBolicTBa OCHOBHBIX THIIOB COEIUHEHHI: OKCUAOB, THAPOKCUAOB, IEPOKCUIOB, coJlel. KECTKOCTH BOABI
1 MeToJIbl €€ ycTpaneHus. [loyuenue conpl.

15. Bop, anmoMuHMii, HaX0XAEHUE B IPUPO/JIE, OJTydYeHue, CBoicTBa. bopaHsl, CTpoeHHE MOJIEKYIIbI
mubopana. bopHas kucnora u e€ conu. OU3NKO-XUMUYECKUE CBOMCTBA aTFOMUHUS.

16. TI'epmanuii, onoBO, CBUHEL. PacrpocTpaHEHHOCTh B MPHUPOJIE, MOJIyYyeHHe, cBoicTBa. OKCHIBI,
TUAPOKCUABI 0JI0Ba U cBUHLA. [IpuMeHenue.
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17. Tloarpymma TUTaHa: MOMXyYeHHE, (PU3UKO-XUMHUYECKUE CBOMCTBA, MpHUMeHeHHe. KomrmiekcHbIe
COCIMHECHUS.

18. Toarpymma xpoma: mojydeHue, (PU3NKO-XMMHUYECKUE CBOICTBA, mMpuMeHeHue. KucmopoaHsie
COEJIMHEHUS, IIOJYyYeHHUEe, XMMUUECKHUEe cBOKcTBAa. CONOCTaBIEHUE KUCIOTHO-OCHOBHBIX M OKHCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX CBOMCTB COEIMHEHUH XpOMa B Pa3jIMYHBIX CTENEHSAX OKUCIEeHUA. KoMmIuiekcHble
COCIMHECHUS.

19. Toarpymma MapraHma: mnojy4deHue, (pU3NKo-XxuMHU4Yeckue cBoiicTBa. COMOCTaBIIEHHE CBOWCTB
coenuHeHU MN ¢ pa3aMYHBIMHM CTENEHSIMH OKHCIIEHUS. 3aBUCUMOCTD 3JIEKTPOJHOrO NnoTeHuuana ot pH
Cpebl.

20. Tpuana sxenmesa: >kene30, KoOalIbT, HHUKENb. PacmpocTpaHEHHOCTh B MPHPOJE, IMOJIy4EHUE,
XMMHMUYECKHE CBOICTBA MPOCTHIX BellecTB. CONOCTaBlIeHUE CTPOCHUS U XUMUYECKUX CBOMCTB COEAMHEHUI
Fe, Co, Ni co creniensto okucnenus |l u I1l. Komruiekcubie coenunenus. @epparsl. KapOoHMIbL.

21. Tloarpymma Meaw, HaxXOXXIACHWE B TPUPOAE, MOJy4YeHHE, (U3UKO-XMMUYECKHE CBOMCTBA,
npuMeHeHne. COIOCTaBJIEHWE CBOMCTB OJHOTHUIIHBIX COEJUHEHHM (OKCHIbI, THAPOKCUABI, COJIM) B
Pa3IMYHBIX CTENEHSIX OKUCIEeHNs. KoMIuIeKCHbIE COeIMHEHNUS.

22. Tloarpymma IMHKA, HAXOXJCHWE B TIPUPOJE, IOJydeHHE, (U3NKO-XUMHYECKHE CBOMCTBA,
npuMeHeHne. CpaBHEHHE CBOWCTB OJHOTHIHBIX COEAMHEHUH (OKCHIbI, ruApokcuabl). KomrekcHble
COCIMHEHMUS.

23. OOmas xapakTepuCTUKa OJaropoJHbIX ra3oB. OTOPHIIBI, KUCIOPOIHBIE COSAMHEHHUS KCEHOHA,
noytyueHue, GU3nKo-xuMuueckue cBoiicta. [Ipumenenne 61aropoiHbIX ra3oB.

24. Ilepokcua BoAOpOAA, IEPOKCUIBI, HATIIEPOKCHUIBI U O30HUbI AKTUBHBIX MeTaLIOB. [lonydyeHue,
XMUMHYECKHE CBONCTBA, TPUMEHEHHE.

3aoauu k sx3ameny:

1.Hanucats cxemy rugaponusa u onpeaenuts pH 0,1M pactBopa K3POs, eciiu u3BectHo, uto 1) rumponus
MPOTEKAET I10 MEPBOM CTYNMEHH; 2) KOHCTAHTHI AUCCOIHAINH OpTO(HOCHOPHON KUCIOTHI IO IEPBOM, BTOPOI
¥l TPEeThel CTYIEeHAM cooTBeTcTBeHHO paBHHI Ky1=7,9x1073; Kp=1x10"; K;3=4,5x1072,

2.Paccuutats PH 2 %-Horo pactBopa NaNO2 (tutotHOcTh pactBopa 1,02 r/mi).

3.Beruncnuth KoHcTaHTy ruaposn3a KF.Onpegenuts crenens rugposnsa 3toi conu B 0,01M pactBope u
pH pactopa. Ky(HF)=6,6x10". Hanucars cxemy ruapomusa KF.

4. Jlns pactBopenus 1,16 T Pbl, morpeboBaniocs 2 1 Boasl. Hatitu [1P Pblo.

5.PacTtBopuMOCTs KapOoHata cepedpa Ag.COs B Boje nmpu 25°C paBHa 1,16 MKMOIB/M.

Onpenenuts MpoU3BeIeHNE PACTBOPUMOCTH 3TOU COJIU B BOJIE.

6.BBIsICHUTB, MOXKHO JIM MOJTHOCTHIO pacTBoputh 7 T ZN(OH)2 B 1 11 BOABI MpU KOMHATHOM TeMIIepaType,
€CJIM U3BECTHO, YTO IMPOM3BEIECHUE PACTBOPUMOCTH TMAPOKCHIA LIMHKA MPHU 3TON TeMmIepaType paBHO
1x10"Y. Vsmenenuem 06béMa pactBopa 1pu pactBopenuu Zn(OH), npene6peus.

7.0npenenuTs creneHs nuccoruanuu ykeycHoi kuciaotel (CH3COOH) B 0,1M pactBope, eciii KOHCTaHTa
nucconunanuu CH3COOH paBHa 1,8x10°°.

8.CpaBuuts pH 1M pactBopoB ykcycnoii kucnotel (CH3COOH), Ky(CHsCOOH)= 1,8x10° ,u constHoi
kucnotel HCL PaccuuTath crenens Auccoruaiiy yKCyCHON KUCTOTHI.

9. Kakyro Maccy ruipoKCuia HaTpHsi HEOOXOAMMO PacTBOPUTH B 3 11 BOJIbI, YTOOBI pH moydueHHOTO
pacTtBopa ctai paseH 117

10. Bo ckonbKko pa3 yMEeHbIIUTCS cKOpocTh peakinu 2A(r)+B(r)—C(r) npu yMeHbIIIEHHH MapIHaTIbHOTO
JIABJICHUS BCEX BEIIECTB B CUCTEME B TPH pa3a U OJHOBPEMEHHOM MOHMKEHUH TEMIIEPATYPhl CUCTEMBI Ha
30°C? TemnepaTypHblii KO3QPHUIMEHT CKOPOCTH peakum y=2.

11. Brruucnute TemmepaTypHbIi KOAX(POUIIMEHT W SHEPTUI0 aKTUBAIMKM XMUMHUYECKOW pPEaKIMd, €Cld
KOHCTAHTa CKOpoCTH 3Toi peaxiuu npu 120°C pasna 5,88x10*, a nmpu 170°C pasua 6,7x1072.

12. Bo ckombKO pa3 yBeIMUUTCS CKOPOCTh peakiuu, mpotekaromeit mpu 298°K, eciu B pesymbrare
WCIOJIb30BaHUS KaTaan3aTopa yAaJoCch YMEHBIIUTh SHEPTUI0 akTuBanuu Ha 4 k/[x/mMons?

13.MetooMm mosypeakuuii cocTaBuUTh ypaBHeHne OBP, yka3aTh OKHCIUTENb W BOCCTAHOBUTEID.
Paccunrarts 3.1.c., sHepruto ['m606ca, caenats BEIBOJ O HAMIPABJICHUN MPOTEKAHUS XUM. PEaKIINH:

H2S+ KMnOs+H2SO4— S+ Mn SO4+....
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14. Metonom mnonypeakuuii coctaBuTh ypaBHeHue OBP, yka3zaTe okuciauTelb U BOCCTAHOBUTEIID.
PaccuuTarts 3.1.c., snepruto ' m60ca, caenats BHIBOJ O HANIPABJICHUH MTPOTEKAHUS XUM. PEaKIHH:
Al + NaOH + H20 — Na3[A1(OH)s] + Hz

15. Meroaom nonypeakiuii coctaButh ypapHeHue OBP, yka3zaTb OKUCIUTENb U BOCCTAHOBUTEIb.

KJ+K2Cr07+H2S04 —Jo+Cr*+. ..

16. Beruucnuth m3mMenenue saepruu [ mo0ca B peakunu qumepuzanuu quokenaa azota 2NO2(T) <> N204(T)

IpU CTaHAapTHOM Temmeparype. Chenarb BBIBOJ O HaIlpaBJICHUU IMPOTEKAHUs Ipoliecca, ONPEesIUTh

KOHCTAHTY PaBHOBECHSI PEAKIIUU AUMEPU3ALINH.

17.Kakoe konuuecTBO Teruia Boiaenutcs npu cropanuu 8 r CHapu P=1 atm u T=25°C.

18. Tlpu Hexotopod Temmeparype paBHOBecue B cucteme 2NO2 «<>2NO+0; ycraHOBHIOCH TIpH

koHIreHTpanusax [NO]=0.4 moius/i1, [NO2]=0.2 Mo/, [O2]=0.1 Mosb/1. HaliTi KOHCTAaHTY paBHOBECHS U

UCXOIHYI0 KOoHIEeHTparuio NO2, ecii UCX0HAsE KOHIISHTPANKs KHCIOpoAa paBHa Hymo. Kakue ycroBus

OyayT crocoOCTBOBaTh CMEIICHUIO PAaBHOBECHs] B CTOPOHY oOpazoBanus NO, ecnu mpsmasi peakius

SH/I0TEPMHUYECKASI.

19. B kakyro cropony mnpotekaer peakuus Na(r) +3H2(r) «» 2NH3(r) B ctangaptHeix ycnoBusx? Yemy

paBHa KOHCTaHTa PAaBHOBECHS TaHHOHM peakIuu?

20.IIpu snexTposivze BOABI 00pa3oBaMCh Ta3000pa3HbIe MPOAYKTHI oOmuM obbemoM 33,6 1 (H.V.).

BrruncnuTe Maccy BOJIbl, OIBEPIILIEHCS 3IIEKTPOIIU3Y.

21.Kakyro maccy ruipua Kajablusl ClIeayeT 00padoTaTh BOJOM, YTOOBI MOTYYEHHBIM BOJIOPOJIOM MOKHO

OBLIIO TIOJTHOCTHIO BOCCTAHOBUTH JI0 *kKene3a okeu skenesa (11, 1) maccoit 6,96 12

22. Yepe3 CKISHKY C pacTBOpOM mojauaa Kanus npomyctiiu 100 1 (H.y.) 030HUPOBAHHOTO KHUCIOPOAA,

Macca CKIISTHKHU TIPH 3TOM yBennuuiachk Ha 0,8 r. Berancnure 00beMHYIO J0JTI0 030HA B UCXOTHOM ra30BOM

CMECH.

23.Ins oxucnenus 3,19 r raioreHuAa IMHKA B TIOJKUCICHHOM pacTBOpe moTpedoBaiock 10 Mt pacTBopa

nepMaHraHarta kanusi ¢ konueHtpanuei 0,4 M. YcranoBurte coctaB COJI.

24 Kakoii o6beM Bo3ayxa (H.y.) HeoOxomum s cropanust 10 r cepsl, conepxaiuei 2% Heroprouux

npumecein?

25.M3BecTHO, uTO cepoBosiopoa U okcua cepsl (1V) mpopearnpoBamu Mexy coO0i MOJHOCTHIO. Yemy

Obl71a paBHA 0OBEMHAS JIOJISI CEPOBOIOPO/Ia B UCXOTHOM Ta30BOM cMecu?

26.Ilpu mpomyckanuu okcuma cepbl (IV) B pacTtBOop mnepmanranara kamus, coxaepxamuii KOH,

obpazoBasiock 1,74 r okcuna mapranmna (1V). Beraucnure Maccy BCTYNMUBIICH B PEAKIIUIO MIETIOYH.

27.BpruncianTe, BO CKOJIBKO pa3 Macca BBIICNSAIOLIETOCs HojAa OoJbllle MacChl CEpOBOAOPOAA MpHU

OKHUCJICHUU TBEPJIOTO MOJH/1a HATPUS KOHIEHTPUPOBAHHOMN CEpHOM KHCIOTOM.

28.Ilpu B3aumojelcTBMM HM30BITKA aMMHMakKa ¢ ra3o00pasHeIM OpomMoMm oOpazoBaioch 9,8 T coun.

Brruuciaure 00beM BTOPOTo MPOAYyKTa peakiuu (H.Y.).

29. Ilpu 06paboTKe U3OBITKOM BOJBI 7,3 T TBEPAOT0 HUTPHIA LIEJI0YHO-3eMEIbHOT0 MeTallia ObLI MOTY4YeH

ammuak oovemom 1,12 11 (H.y.). YcTaHOBUTE, KaKOW METasl BXOWI B COCTaB HUTPHUIA.

30. Kaxoii 06bem okcuaa azota (1V) (u.y.) mpomyctumnu yepes 100 r ropsiueit Bobl, €Ciu B pe3ylbTaTe ObLl

nonydeH 10%-it pacTBOp a30THOM KUCIIOTHI?

31.Ins okucnenus 2,7 T HUTPHUTA WIENOYHO-3E€MENLHOTO MeTauia Tpebyercs 30 MII MOJKUCICHHOTO

pacTBopa mepMaHraHata Kanus ¢ koHuentpamuei 0,4 M. YcTaHoBuTe, Kakoi MeTaJlll BXOJUJI B COCTaB

HUTpHUTA.

32.B peakuuu kobanabTa ¢ pa30aBIeHHON a30THOM KMCIOTOM BBIAETHIIOCH 336 MII (H.y.) Ta3a, BXOJAIIETO

B COCTaB BO3/yXa. Beruncnute Maccy o0pa3oBaBIlerocs mpu 3Tom Hutpata kodansta ().

33. CMmech ABYX HHUTPATOB HIENIOYHBIX METAIOB oOmield Maccoil 10 r mpokanuiau, B pe3yabTaTe 4yero

noiyuunu 8,24 T cMecM HUTPUTOB. Bbrumciure o6bem Bhaenupmierocs rasza (20 °C, HopmambHoe

JaBJICHUE).

34.ITpu npokanuBanuu 105 r kpuctamioruapara Hutpata xenesa (111) mo mocrostHHON Macchl OMyYUIH

ocTaTtok Maccoi 24 r. YcranoBute GopMyny KpUCTAILIOTHIpATA.

35.Cmech cynbduna 6apust u pochuaa 6apus 00padboTanu CONTHOM KUCIOTOH. OOpa30BaBIIYIOCS T'a30BYIO

cMech OXJIAJMIM TIpU HopManbHOM jaBieHuu g0 — 20 °C. BplumciuTe MIOTHOCTH CMECH HPH 3THX

YCIOBHSX.

36.11pu ruaponuze xnopunaa docdopa (I11) obpazoBanace cMmecy AByxX BemecTB ooOmiel maccoit 18,85 .

Jns mpoBeneHust ruapoinza Obuto B3ATO 500 Mi1 Bojbl. BerumcnuTe MaccoBble J0JM BEIIECTB B
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MOJIyYHMBILIEMCS] PaCTBOPE.
37.Cmemamu 150 r 5% pactBopa muruapodocdara xamust u 5 r 20% pacTBopa THIPOKCHIA Kausl.
Bbruncnute MaccoBbie IOJIM BELIECTB B TIOJIYYMBIIEMCS PacTBOPE.

38.B cMecu kapOuga amOMUHHS W KapOWJa KajbI[Us YMCIO aTOMOB ATIOMUHHS PAaBHO YUCIY aTOMOB
kanpuus. [Ipu ruaposmze 3Toit cMecu Boiaensercs 1,12 i1 (H.y.) cMecu razoB. Beruucnure Maccy uCXoaHon
cMecu KapOuIoB.

39.B pe3ynbTaTe IOJTHOTO pa3nokKenus kapoonara ammouus npu 80 °C u 99 kI1a BeIIeHIACH CMECH Ta30B
cymMMapHbiM oObemMoM 1,33 1. Bprumcnute, npu kakod TemmepaType (06e€3 HM3MEHEHHUs JaBJICHUS )
CyMMapHbIii 00beM IPOAYKTOB PA3JI0KEHUS 3TOU COJIM COCTaBUT POBHO 2 JI.

40.Kakast mMacca TexHuueckoro obpasua oxcuaa kpemuus (1V), conmepxamero 5 % mnpumeceii, Obuia
crutaBiieHa ¢ 44,8 T TUIpOKCUIA Kajlusl, €CJIM MPU ATOM MOdydmin 53,9 T cumkaTa Kamus?

Oyenounoe cpedcmeo Ne 3.1
Konmponvnasa paooma 1 no meme: «Ocnosnvie nonamusn 6 xumuu. Konyenmpayuuy.

TUTIOBBIE 3aJIaHUA - 00pa3ell;
1. Hanmumure ypaBHeHue noiaydeHust HepactBopumoro ocHoBanust  Cu(OH)2 |.
2. Kax nokazatb amporeprocts Zn(OH)2 |. [IpuBecTu ypaBHEHHS COOTBETCTBYIOIUX PEAKIIUMI.
3.Hanumwure ypaBHEHUs peakUuid, IPU MOMOIIY KOTOPBIX MOXKHO OCYILIECTBUTH CIIEIYIOIINE
MIpeBpALEHUS:
MgCl, — MgSO4 — Mg (OH) 2 — MgO — MgCl..
4. BeIpa3uTh B MPOLIEHTAX KOHLIEHTPALUIO pacTBopa, coaepsxamero B 250 r Boas! 50 T IIIOKO3HI.
5. Ckoubko rpammoB CuSO4 conepxkutcsa B 10 ma 0,2 M pactBopa?
6. PactBop H2SO4 conepxut 49 r HoSO4 B 1 mutpe. PaccuntaTh MOJIIPHOCTB 3TOTO pacTBOpA.
7. Haitth  MOJSIpHOCTH M HOpMaIbHOCTH 15 % - pactBopa H2SOs (mumoTHOCTH pactBopa 1,1 r/mi).
8. Kakoit 06vem 6,0 M pactBopa HC1 Hamo B3aTh 1y1st mpuroToByienus 25 mi 2,5 H pactBopa HC1?

Oyenounoe cpedcmeo Ne 3.2

Konmponsnas paboma 2 no memam: «Xumuueckasa KuHemura», «XumuyecKkoe pagnogecuey.
TUTIOBBIC 3a/1aHUsI (BOTIPOCHI) - 0Opa3elr:

1.B cucreme CO + Cl, — COCIl. konnenrpanuo CO yBemuuwm ot 0,03 mo 0,12 monw/n, a

koHneHTpamuo Clz - ot 0,02 10 0,06 Mosb/11. Bo ckoJbKO pa3 Bo3pocia CKOPOCTh MPSIMOM peaKiuu?

2. ITpu 20°C peakius mpoTEKaeT 3a 2 MUHYTHI. 3a CKOJIBKO BpeMEHH Oy/IeT TPOTEKaTh 3Ta PEAKIUs: a) IPH

50°C, 6) npu 0°C? TemmnepaTypHbIii KO3G(GUIIMEHT CKOPOCTH PEAKIIUN PaBeH 2.

3. Bo ckoyIbKO pa3 yBEIWYHUTCS CKOPOCTh pPEaKiuu, npoTekawomeir npu 298 K, ecnmu B pesynbrare

MCI0JIb30BAaHUS KaTaJIn3aTopa yAajJoCh YMEHBIIUTh SHEPTUio akTuBauuu Ha 4 k/[x/mMonb?

4. Bo CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh XUMHUUecKo# peakuuu 2A(T) + B(r) — 2C(r) npu yMeHbIICHUH

JIABJICHUS BCEX BEILECTB B CUCTEME B 3 pa3a U OJHOBPEMEHHOM MOHWXEHHH TEMIEPaTyphbl CUCTEMBI Ha

30°C? TemmnepaTypHblii KOXhGUIIUEHT peakuy Y paBeH 2.

5. s cuctembr  CO(r)+H20(r«>COx1y+Har [COJo=[H20]0=0.03 mop/1, [CO2]Jo=[H2]o=0. Paccuurats

KOHCTaHTY PaBHOBECHS, €CIIM paBHOBECHAsI KOHIEHTpalus yriaekucioro ra3a pasaa 0.01 mons/n. Kakue

ycnoBusi OyIyT CIOCOOCTBOBAaThH CMEIICHUIO PaBHOBECHs B CTOpOoHY oOpazoBanusi CO, eciau mpsmas

peaxius YHAOTepMUYECKas?

Oyenounoe cpeocmeo Ne 3.3
Konmponvnasa paboma 3 no meme: «A1eKmpoaumudecKas OUcCCoOyuauyusy.
THUIOBBIE 3aJaHNs (BOIIPOCHI) - oOpaserr:

1. Ucxona us npoussenenus pacrsopumoctd CaCOs, Haiitu Maccy CaCOs, conepxkamryro B 100m ero
HACBILLIEHHOTO pacTBOpa.
2. Ipoussenenue pactBopumoctd AgBr pasno 4,0001073, Berumciuth koHIeHTpanuio noHoB Ag' B
HaCBhILLIEHHOM pacTBope AgBr.
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3. Paccuurats pH 0,001 M pactBopa NH4ClI.

4. HamucaTb B MOJICKYJISIPHOM M MOJICKYJIIPHO-UOHHOM (popMe ypaBHEHUS peaKIuil:

a) AgNOs + FeCl  —...6) CaCO3z + HCI —...

B) Ba(OH)2 + HNOs —....r) SrSO4 + BaCl, —...n1) NH4Cl + Ca(OH)2 —....

5. Beruucnuth KoHIEHTpauuio HuTpar-uoHoB B 0,02M pactBope Al(NO3)a.

6. Beruuciuth crenenp aucconuaruu u pH B 0,01M pactsope HCIO u 0,1 M pactsope KOH.

Oyenounoe cpedcmeo Ne 3.4
Koumponsnasa paboma 4 no meme: «OkuciaumenbHo-60CCMaAHOGUMEIbHbIE NPOUECCH).
TUTIOBBIE 3a/1aHUsI (BOIIPOCHI) - 0Opa3el:

1.BbIauCIuTh MOTEHIIMAT SJIEKTPOAHON CUCTEMBI, COCTOSIIEH U3 METHOM TUIACTUHBI, OMYIIIEHHOU B
pactBop 0,001 M CuSOa.

2 .BBIYMCIUTE KOHIIEHTPaLK0 HOHOB H™ B pacTBOpe, B KOTOPOM MOTEHIMAI BOAOPOIHOIO JIEKTPOIA
paBeH -236MB.

3.0npenenuts J/]C ranpBaHUUECKOTO JIEMEHTA

Pt, Hz [ 0,008 1 NaOH | | 0,006 1 HCI | H, Pt

Ecmu a (NaOH) =0,9; o (HCI) = 0,95

4. B xakoM HampaBJeHHH OyJeT MPOTeKaTh peaKLus:

Hg + 2Fe®" «>Hg?* + 2Fe?*

Ecmm C(Fe*" ) =C(Hg?*) = 0,01 M; C(Fe?*) = 0,001M.

S5.Hanucartb ypaBHeHue peakiuu, onpeaenuts € 3/1C u A G npu cTaHAAPTHBIX YCIOBUSX:
KMnOs + Na;SO3z + HaSOs—>...

Na [Cr (OH)4] + Cl2 + NaOH— NaxCrOs +...

Oyenounoe cpedcmeo Ne 3.5
Koumponvnasa paboma 5 no meme: «Komnnexcusie coeounenusny.

1. Jlns qaHHOTO KOMIUIEKCHOTO COCIMHEHUS
1) onipeenuTh CTPYKTYPY (KOMIUIEKCHBIN MOH, JIMTaH Ik, BHEIIHIOO chepy);
2) ONpEeNeNUTh THITBI XUMUYECKON CBSI3U MEXy aTOMaMH M YaCTUIAMH;
3) HamucaTh ypaBHEHHs TEPBUYHON jauccoumanuu; 4) HamucaTh ypaBHEHHE BTOPHUYHOU
JMCCOIIMAIINY; 5) HAIMCATh BEIPKEHUE U1l KOHCTAHTHI PABHOBECHS BTOPUYHOH aucconnanyn (Kx);
6) maTh parMoHaIbHOE Ha3BaHUe. (2)

Neo ®dopMyIia KOMIUIEKCHOTO COEIMHEHHS
BapHaHTa

1 [Ag(NH3)2 ]C1

2 K[AG(CN)2 ]

2. 1) 3anucaThb YpaBHCHUC pC€aKIuun 06p330BaHI/I$I KOMIUICKCHOI'O MOHAa B HOHHO-MOJICKYJIAPHOM BUIE,
HCIIOJIb3Ys HpI/I6J'II/I)KeHHOG IMpaBUJIO OIPCACICHHA KOOPAWMHAIIHOHHOI'O 4YHKCJId. I[aTB panuOHaJIbHOC
Ha3BaHUC KOMIIJICKCHOMY HOHY.

Ne YpaBHEHHE peakUy MOITYYEHHUs] KOMIJIEKCHOTO
MOHa
BapHaHTa
1 Be**+OH —
2 Zn**+0OH"

2.2). JlaHHO€ KOMIUIEKCHOE COEJMHEHHE, 3allCAHHOE B HECTaHJApTHOH (opMe, NpeJCTaBUTh B
CTaHJapTHOU (opMe, HCIOb3yd YKa3aHHOE KOOPAMHAMOHHOE uucio. OmucaTh €ro CTpyKTYpy
(xomIuIeKCO00pa3oBaTeb, IMIaH/bl U T.J.), aTh PAllUOHAIbHOE Ha3BaHHUE.

| Ne | Kommmekcnoe |  KY | lpumeyanne |
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COEIMHCHUE
1 KPt(NH3)C1s 6
2 PdC1>(NHs)3 4

3. HammucaTh ypaBHEeHUE peakiuu 00pa30BaHUs KOMIUIEKCHOTO coenuHeHus (1)

Ne BapuanTa Hcxonuble BemecTsa
(BTOpOE MCXOTHOE BEIIECTBO B K4
n30bITKE)
1 Cr(OH)z| + NaOH — 6
2 AgBr| + Na;S$;03 — 2

4. CocTaBUTh ypaBHEHUS peakliiii 0OMEHa B MOHHO-MOJIEKYJIIPHOM U MOJIEKYJIIPHOM BH/JIE.
Wcnonb3ys cnpaBounsie 3HaueHust Ku u [Ip, onpenennts HanpaBlieHWE peakliud WU 00pa3oBaHue
MaJIopacTBOPUMOTo BemiecTna ().

Ne HcxonHble BemecTa [Ipumeuanue
1 [Ag(NH3)2]C1+ NiC1, 3ameHa Ip, = 10°®
KOMIIIEKCO0Opa3oBarel K1 =107°
1 1 00pa3oBaHKe 0CaKa Ky = 107
2 K3[Cu(CN)a4] + 3ameHa K. =108
Hg(NO3)2 KOMILIEKCO0Opa3oBaTel K =101
A

5. 1. Koncranra necroiikoctn noHa[Cd(CN)4]? cocrasnser 7,8 - 1078, Brrumcauts koHIEHTpaImio
nonoB kaamusi B 0,1 M- pacrBope Ko[Cd(CN)s], comepkamem B u30bitke 0,1 momss KCN B nutpe
pactBopa.

2. Koncranra mecroiikoctn noHa [Ag(CN)2]” cocrapuser 1,4 - 102°. BEIMHCINTS KOHIIEHTPAIHIO
noHoB cepedpa B 0,05 M- pactBope K[Ag(CN):], conepxkamieMm, kpome toro, 0,01 mons KCN B nutpe
pactBopa.

Oyenounoe cpedcmeo Ne 3.6
Koumponvnasn paboma 6 no meme: «Mmozoeas paboma no Hnememaniam u Memauiam,.

1.Kene3nsiit nmpeamet o0miei miomaapio mosepxuoctu 0,08 M2 IOMEIIEH B KAYeCTBE KaToIa B pacTBop
cosi HEKeIsA. KakoBa ToJMIMHA OTI0XKHUBIIETOCS CIIOS HUKENs, e ero p=8900 kr/m3; 1=3,15 A; t =
42muH; 1) = 90%.
2. Jlnsa oxucnenus 4,08 r ramorernaa amomuHus B pactBope HoSO4 motpebdoBanock 15 M pactBopa
KMnO4 ¢ konnentpanueii 0,4 M. YcTaHOBUTB COCTaB COJIH.
3. HamucaTh ypaBHEeHUS peakuil, HILTIOCTPUPYIOIIUX CXEMY:

S+6 N S_2—> SO —>S+4—>S+4—>S+4—>S+6—>S+6
4. K 15,68 n cmecu yrapHoro ra3a 1 aMMuaka ooieit maccoit 14 r no6asunu 5,6 1 HCL. Haiitu
MOJIEKYJISIPHYIO MacCy Ta30BOM CMECH IO 3aBEpIlIeHNH BceX peakiuil. OObEMBI ra30B U3MEPSUIUCH TTPU
H.Y.
5. Hanucath ypaBHEHUS peaKIHii, HIUTFOCTPUPYIOIINX CXEMY:

Al—Na[Al (OH)s] —AI(OH);—Al,O03—Al
6.K pactBopy, conepxatemy 3,92 t Cra(SOs)s no6asunu 2 r KOH. Kakyro maccy KOH Hamo eme
N00aBUTh, YTOOBI MOTYYUTh MIPO3PAYHBIA pacTBOpP?
7.BBIYMCIIUTH KOJIMYECTBO BEUIECTBA KAIHUS U MAccy BOJbI, HEOOXOAUMBIE JUIsl mpurotosienus 150 r
15% pacTBOpa menouu.
8. lerany w3 Mapranma omyctuiu B pacTtBop SnSOs. Uepe3d HEKOoTOpoe BpeMs Macca JeTalu
yBenuumiack Ha 2,56 r. Kakas macca onoBa Belenuiachk Ha Aetanu? Kakas Macca mapraHia nepemuia
B pacTBOp?

Oyenounoe cpeocmeo Ne 4
3awuma nadopamopuvix padbom
29



TUTIOBBIC 33J]aHUs (BOIIPOCHI) - 0Opa3er:

JlabopaTopnasi pabora no Teme: «Bonopoa. Ilepoxcu Boioposia u €ro Npou3BOAHBIEN.
Bonpocs! 1 TpedoBanus K 3a1uTe J1a00paTOPHOIl padoThI:

1.Onucare aroMel npoTHs, Aeiitepus U Tputud. B uém pasznuume 3Tux atomoB? Kakue M30TOIBI
BOJIOPO/ia CTAOMIIbHBI?

2.PacnipocTpaHEHHOCTh BOJIOPOa Ha 3eMJI€ U KOCMOCE.

3.Kak moisrygaror BoOpo ] B IPOMBIIIIEHHOCTH U B Tabopatopun? [IpuBecTn ypaBHEHHUS PEaKIIHA.
4.dusnueckrue CBOHCTBAa BOJOpOJA (arperaTHoe COCTOSIHUE, PAacTBOPUMOCTb B BOJE, BOJOPOJHAs
KOppO3HUs CTaJIN).

5.Mcxons u3 cTpoeHus aToMa BOJOPOJA: a) yKa3aTh BO3MOKHBIE BAJCHTHBIE COCTOSIHUSA U CTEIIEHU
OKHCIIEHOCTH BOJIOpoja; 0) ommcarh cTpoeHue MoJiekynbl Hp ¢ mosunmit merogoB BC u MO; B)
000CHOBATh HEBO3MOXKHOCTh 00pa3oBaHus MoJIeKybl Ha.

6.B Buie KaKMX HOHOB MOKET BXOJUTh BOJIOPOJI B COCTaB XMMHUECKUX COCTUHEHUN?

7.1louemMy B IeprOANYECKOM crcTEME 3JIEMEHTOB BOJOPOJI OTHOCAT Kak K |, Tak u k VII rpynne?

8.Kak mpoBepuTh MoJydeHHBIN B T1a00paTOpUU BOJAOPOI HA YUCTOTY?

9.IloueMy BOJOPOJ M KHCJIOPOJ HE B3aWMOJCHCTBYIOT MpuU OOBIYHOM TemriepaType, a mpu 700°C
peaxiusi IpoTeKaeT MPaKTUYECKH MITHOBEHHO?

10.Yka3aTp pa3nnuus B CBOMCTBaX aTOMapHOTO M MOJIEKYJISIPHOTO BOAOPO1a. OMHAKOBBI JIU TEIIJIOTHI
CrOpaHusi aTOMapHOTO U MOJIEKYIISIpHOTO Bojiopoaa? OTBeT 000CHOBATH.

11.0xapakTepu30BaTh OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA MOJIEKYJI M HOHOB BOJOPOJA.
[IpuBecTr npuMepsl peakimii.

12.Kak nomy4atroT ruapuabl MetannoB? CoOCTaBUTh YpaBHEHMs peaKLMi: a) MOJMydeHHs THApHIa
KaJbIIHs; 0) B3aUMOJICHCTBUS €r0 ¢ BOJOM.

13.IIpoMblIlIIIEHHOE TPUMEHEHKE BOJIOPOA.

14.0¢opmiieHne oTdeTa U COCTaBICHUE BHIBOJIOB.

8.3. Meroauyeckue Marepuajbl, onpeaejsiiole Npoueaypbl OUEHWBAHUS 3HAHUIN, YMEHMH,
HABBIKOB M (WJIM) ONbITA [JeATEJbHOCTH, XapaKTepU3YHIIMX JTanbl (OPMUPOBAHUS
KOMIIeTeHI M i

— UWrorosas arrectanus MO AUCUUIUIMHE SIBISETCS WHTErPajbHBIM IOKa3aTeleM KauyecTBa
TEOPETUYECKUX M MPAKTUYECKUX 3HAHWW M HABBIKOB OOYYaroIIMXCS MO AUCHUIUIMHE U
CKJIQ/IbIBAETCS U3 OLICHOK, MIOJYYEHHBIX B X0OJI€ TEKYIIEH 1 MPOMEXKYTOYHOM aTTECTAIUH.

— Texymas arrecranus B CEMECTpe IMPOBOAUTCS C ILENbI0 OOECleYeHHs] CBOEBPEMEHHOMN
oOpaTHON CBSA3M, ISl KOPPEKUMU OOydYeHHs, aKTUBU3AIMHU CAMOCTOATEIHHOW pabOTHI
oOyJaromuxcs.

— IlpoMexyTouHas arrecTanusi NpeJHa3HAUYeHA s OOBEKTUBHOTO TMOATBEPKIACHUS H
OIICHUBAHMS JIOCTHUTHYTBIX pPE3yJAbTaTOB OOy4YeHHS TOCIEe 3aBEpIICHUS H3yYCHHUS
JUCIUTIAHBI.

— Tekymias arrectanus OCyIIECTBISETCS IBa pa3a B CEMECT:

— xoHTposbHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTCs B 3JIEKTPOHHYIO BEIOMOCTD HE TO3/IHEe
8 Henenn yueGHOro cemecTpa. Brimtouaet B ce0st OLEHKY MEPOTIPUATHIA TEKYIIEr0o KOHTPOJIS
ayJUTOPHOM M CaMOCTOATENBbHOW paboThl OOydaromierocs Mo paszeiaam/TeMaM y4eOHO
JTUCHUIUIMHEL ¢ 1 o 8 Hepemo yueOHOTO cemecTpa.

— xoHTposbHas Touka Ne 2 (KT Ne 2) — BicTaBisieTCs B 3JIEKTPOHHYIO BEIOMOCTD HE TO3/IHEe
16 Henmenu yuyeOHOro cemectpa. BkirodaeT B ceOsi OIIEHKY MEpONPHATHH TEKYIIEro
KOHTPOJISL ayIMTOPHOH M CaMOCTOSITENIbHON paboThl oOydarolierocs mo paszieiaam/TeMam
yueOHOM TUCIUILTUHBI ¢ 9 1o 16 Heneno yueOHOTo ceMecTpa.

— MHckmouenue: Tekymias arrectanus B 8 cemecTpe oOydeHHMs 1O 00pa3oBaTelIbHBIM
nporpammam 6akajgaBpuaTa, B KOTOPOM eIMHCTBeHHast KOHTposbHas Touka Ne 1 (KT Ne 1) —
BBICTABJISIETCA B JIEKTPOHHYIO BEJOMOCTh HE MO3/HEe 6 Helenu yuyeOHOro ceMmecTpa.
Brirouaer B ce0st OIEHKY MEpPOMPHATHI TEKYIIEro KOHTPOJs ayAUTOPHOH U
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CaMOCTOSITENIBHON pabOoThl 00ydarOIIErocs Mo pasjeiam/reMamM y4eOHON AUCIUTUIHHBL ¢ 1
1o 6 HeJemno y4eOHOro cemecTpa.

— PesynbraTel Tekylied M NPOMEXKYTOYHOW aTTECTAllMU IMOJBOJAATCA IO IIKale OaIbHO-
PEUTHUHIOBOM CUCTEMBI.

JTan peiiTHHIOBOI cHcTEeMBI / Hepnens Bana
OueHo4uHoe cCpeacTBO MuHiMyM* Maxcmys™
Cemectp V

Tekyiasi aTTecTanus 1-16 36 60
KonTpoabHas Touka Ne 1 1-8 18 30
Oyenounoe cpeocmeo Ne 3.1 4 5 8
Oyenounoe cpeocmeo Ne 3.2 8 4 7
Oyenounoe cpedcmeo Ne 4 1-8 9 15
KonTpoabHas Touka Ne 2 9-16 18 30
Oyenounoe cpeocmeo Ne 3.3 10 5 8
Oyenounoe cpeocmeo Ne 3.4 15 4 7
Oyenounoe cpedcmeo Ne 4 9-16 9 15
IIpomexyTouHAas aTTeCTANMS - 24 40
DK3aMeH -

Oyenounoe cpeocmeo Ne 1 - 24 40
HUTOI'O no aucuumnjinue 60 100

Cemectp VIII

Texkymas arrecramusi 1-16 36 60
KontpoJabHas Touka Ne 1 1-8 18 30
Oyenounoe cpeocmeo Ne 3.5 8 9 15
Oyenounoe cpeocmeo Ne 4 1-8 9 15
KoHTpoJsbHas Touka Ne 2 9-16 18 30
Oyenounoe cpeocmeo Ne 3.6 15 9 15
Oyenounoe cpeocmeo Ne 4 9-16 9 15
IIpomexyToUHAs aTTECTANMS - 24 40
DK3aMeH -

Oyenounoe cpeocmeo Ne 2 - 24 40
HUTOI'O no aucuuIInHe 60 100

* - MuHMMaIbHOE KOJIMYECTBO OAJJIOB 32 OLIEHOYHOE CPEACTBO — 3TO KOJIMUYECTBO OayioB, HAOpaHHOE
oOyyaromumcsi, Npd KOTOPOM OLICHOYHOE CPEJICTBO 3aCUMTHIBAECTCS, B IPOTUBHOM Ciydae
oOyyaromuiicst JOJDKEH JIMKBUIMPOBATh MOSBUBIIYIOCS aKaJIEeMHUYECKYIO 33JJ0OJDKEHHOCTh 10 TEKYLIEH
WIN IPOMEKYTOUHON aTTecTalMi. MUHUMAaIbHOE KOJMYECTBO OAJUIOB 3a TEKYIIYIO aTTeCTallHIo, B T.U.
OTZIENIbHOE OLIEHOYHOE CPEACTBO B €€ COCTaBE, M MPOMEXYTOUHYIO aTTecTaluto cocrasiseT 60% ot
COOTBETCTBYIOLIMX MaKCUMAaJIbHBIX OAJIOB.

8.4. lIkana oneHkn 00pa3oBaTeIbHbIX T0CTHKEHUI

Htoropas arrectanus N0 AUCLHHUILUIMHE OIEHUBAETCS II0 100-6amnpHOM IIKalle U IMPEACTABIIAICT
CYMMY 6aJ'IJ'IOB, 3apa60TaHHBIX CTYACHTOM IIpHU BBIIIOJIHCHHUHN 3aJlaHu B paMKax TGKYH_IGI\/’I u
HpOMC)KyTO‘-IHOI\/'I aTrTeCTanuu.

Cymma Orerka 110 4-x 0a/UIbHOM MIKAIe Onenka | TpeGoBaHMS K YPOBHIO OCBOSHHS
6amioB ECTS y4eOHOM TUCIMIUTMHBI
90-100 5- «omauunoy/ «zaumenoy A O1eHKa «OTINYHO» BBICTABIISIETCS
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CTY/ICHTY, €CITH OH TIIyOOKO H
IIPOYHO YCBOMJI IIPOrPAMMHBII
Marepuall, ACYEPIIbIBAIOLIE,
IIOCJIEI0BATEIIBHO, YETKO U
JIOTUYECKHU CTPOMHO €ro U3JIAraer,
YMEET TECHO YBA3BIBATH TEOPHUIO C
IIPAKTUKOM, HCIIOJIb3YET B OTBETE
MaTepHuai MOHOTpadhuIecKoi
JIUTEPaTyphl

OreHKa «XOpOIlI0» BbICTaBIISIETCS
CTYJIEHTY, €CIIA OH TBEPJO 3HAECT
4 - «xopowio»/ MaTepuai, FpaMOTHO U IO
«3aumeHno» CYILIECTBY M3JIaraer ero, He

75-84 C JOITyCKas CyIICCTBCHHBIX
HETOYHOCTEW B OTBETE HA BOMPOC

85-89 B

70-74

65-69 D OlLieHKa «yIOBJIETBOPUTEIHLHOY
BBLICTABJIAETCS CTYAEHTY, €CIIU OH
VMEET 3HAHUS TOJILKO OCHOBHOTO
Marepuaia, HO He YCBOMII €10

3 - «ydosremsopumenvror/ JeTaNel, IOMyCKaeT HETOYHOCTH,
60-64 «3aumeno» £ HEZOCTATOYHO IPABUIILHEIE
(bOpPMYITHPOBKHU, HAPYIIICHUS
JIOTHYECKOM MOCIIEI0BATENLHOCTH
B M3JI0KEHHHU ITPOIPAMMHOTO
Marepuaa

Or1ieHKa «HEYI0BICTBOPUTEITHHOY
BBICTABJISICTCS CTYJCHTY, KOTOPBIH
HE 3HAET 3HAYUTEIHLHOM YacTH
IIPOrPaMMHOTO MaTepHuaa,
JIOITYCKAET CYIIIECTBCHHBIC

F ommbku. Kak nmpaBuiio, oleHka
«HEYIOBJICTBOPUTEIIBHO» CTAaBUTCS
CTyJCHTaM, KOTOPbIC HE MOTYT
MIPOJIOJKUTH 00ydeHue 0e3
JIOITOTHUTEIBHBIX 3aHATHH 10
COOTBETCTBYIOLICH TUCIUIUTHHE

2 - «Hey0081emBopUMenbHO»/
«He 3a4meHo»

0-59

9. MEPEYEHb OCHOBHOM 1 JOMOJHUTEJILHON YUEBHOM JIMTEPATYPBI,
HEOBXOJIUMOIA JJISI OCBOEHUS JUCHUTIIMHBI

@) ocHOoGHaA yueOHaA Tumepamypa:

1. Pocwun, . B. OOriast 1 HeopraHudeckasi XuMust. XUMEs s-, 0- 1 f-aieMeHTOB : yueOHuK /1 By30B / V. B.
Pocyn, JI. 1. Tomuna. — MockBa : U3narensctBo FOpaiit, 2026. — 492 ¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-19369-5. — Texkcr : anexTpoHHbIi // O6pa3oBaTenbHas
wiatdopma FOpaiit [calit]. — URL: https://urait.ru/bcode/583251.

2. OO6mras 1 HeopraHudeckass XuMus. 3aJayHuK : yueOHOe mocooue it By30B / IO
penakuueit C. C. babkunoi, JI. I. Tomunoii. — Mocksa : U3natensctBo IOpaiit, 2026. — 464 c.
— (Bricmee obpazoBanue). — ISBN 978-5-534-01498-3. — TekcT : 31eKTPOHHBIH //
Oopa3zoBarenbHas iardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583099.

3. Axwmetos, H. C. Obmas u Heopranudeckas xumus : yueOHuK 1715 By30B / H. C. AxmeToB.
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11. METOJUYECKUE YKA3AHUSI 1151 OBYUYAIOIMXCSI 10 OCBOEHUIO
JUCHUTINHBI

OcBoenue nporpaMmbl IUCHUIUIMHBI « Heopranudeckass XumMus» rpeaycMaTpuBaeT:

nexiun (136 waco), cemunapckue 3ausaTus (80 wacoB), maboparopHsie padboTsl (64 4acoB), TEKYyIIHUA
KOHTPOJIb B BHJIE BBHITIOJTHEHUSI KOHTPOJIBHBIX Pa0OT, 3aIIUT Ja00paTOPHBIX PadOT, MPOMEKYTOUHBIH
KOHTPOJIb - 9K3aMEH.

BU/I YUeOHBIX Opranusanus 1esiTeJJbHOCTH CTYIeHTa
3aHATUH
Jlexkuust CTyneHT 10MKEeH UMETh JICKITMOHHYIO TeTPajib, Iie 0hopMIIsieT

KOHCIIEKT JieKInii. Hanncanue koHCcneKkTa JISKUUid: KpaTko,
CXEMaTHYHO, TIOCJIeIOBATETLHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHUS,
BBIBO/IbI, POPMYITHPOBKH, 0000IIEHNS; TOMEYaTh BasKHbBIE MBICIIH,
BBIJIEJISITH KITFOUEBBIE CII0Ba, TepMUHEL. [IpoBEepka TepMUHOB,
MOHSTUHI C TOMONIBIO SHIMKIIONEIN, CIIOBAPEH, CIIPABOYHUKOB C
BBIMTMCBIBAHUEM TOJIKOBAHHH B T€Tpajib. KOHCIIEKT JeKImii
HE00X0oauMO MpopadoTaTh Epe 1 CASAYIONIEH JEKINEH, TOCTaBHUB
BOIIPOCHI TaM, T/I€ BCTPEUAIOTCA HEMOHATHBIE MecTa. OTBETHI HAa ATH
BOIIPOCHI CIEAYET HAWTH B PEKOMEHIOBAHHOM JIUTEpPAType WIH
BBISICHUTH Ha KOHCYJIbTAllUM y NpenoaasaTens. KoHCneKkT nekuui
HEO00XOUMO JIOTIOJTHITh BCTABKAMH, 0COOCHHO IT0 BOTIPOCAM,
BBIHECEHHBIM Ha CAMOCTOSITEIIbHOE U3YUYCHHE.

10 OJATOTOBKE K MPAKTUYECKUM 3aHATHSIM

0O0603HauNTH BOMPOCHI, TEPMUHBI, MaTEpUaJl, KOTOPBIH BHI3BIBAET
TPYAHOCTH, IOMETHUTBH U MOIBITATHCS HAUTU OTBET B PEKOMEHAYEMOM
autepatype. Ecinu caMmocToATe bHO HE yaaeTcs: pa3oopaThes B
MaTepuaie, HeooxoIuMo cPopMyYIUPOBATH BONIPOC U 33]aTh
IIPENOIABATENI0 HA KOHCYJIbTAlMU, TPAKTUYECKOM 3aHSITUH.
IIpakTH4eckune CeMmuHapckue 3aHATHS IPU3BAHbI HAYYUTh CTYICHTA

3aHSATHUS CaMOCTOSITENIbHO U KPUTUYECKH MOJXOJUTh K U3y4aeMOMY
MaTepuaiy, pa3ouparbcs B mpoOIeMHBIX BOIpocax (hru3nueckoi
XMMHH, CIIOCOOCTBOBATh OOPETEHHIO HABBIKOB aHAIN3a TEKCTOB
UCTOYHUKOB UH(POPMAIUH, PEIICHUIO TUIIOBBIX 3a7a4 GU3UUECKOM
XUMUU

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHITUAM CTYJIEHT JOJDKEH
03HAKOMUTHCS C TEMOU 3aHATHS, TPOPabOTaTh COOTBETCTBYIOIINN
JIEKIIMOHHBIN MaTepual U MaTepuan B yueOHOM TuTepaType.
CdhopmymnupoBaTs TpoOIeMHBIE I BOCIPUITHS BOIIPOCHI C IIENBIO
ux 00cyxJieHus B (hopMare CEMUHAPCKOTO 3aHATHUS. 3aHATHUS
IpoBOASTCS B (popMe aKTUBHON PabOTHI CTYAC€HYECKOM TPYIIIBI MO
KOHTPOJIEM U PYKOBOJICTBOM IPENOAABATENS.

Kpome 3Toro He06X0AMMO PEIIUTH TOMAIIHUE 3aa4uH, 3aJJaHHbIE Ha
NpeAbIIyIEeM 3aHATUU. ISl yCIEIHOTO pellieHUs JOMAalIHUX 3a7a4
HE0OX0IMMO MPOCMOTPETH 3aMKCH PEUICHUH 3a/1a4, BHITIOJIHEHHBIX B
ayIUTOPHUHU.

[Ipucrynas x pemeHuto 1000 3a1a49u, ClIeyeT BHIOTHSITH
ompe/eNeHHbIE paBuiia: BHUMATEIbHO MPOYMUTATH YCIIOBHE 3aJa4H.
Pemenue 3a1au pekoMeHyeTcsl IPOBOAUTH B 0OIIIEM BUJIE.
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Boruncnstores, Kak MpaBuio, TOJIbKO T€ BEIUYHUHBI, KOTOpBIE
TpeOyYIOTCS JUIsl OTBETa Ha BONPOC 3a1auu. [Ipexe yem moacTaBiiTh
JIAHHBIE B pacyeTHYIO (HOpMynTy HEOOXOAUMO MPOBEPUTH
pa3MepHOCTb BbIUKCISAEMON BenunHbl. Eciin pasmepHoCcTh
BBIYMCIIIEMOM BEIMYMHBI IPABUIIbHAS — MOKHO IIPOBOJAUTH
BBIUMCIICHUS, €CIIM HET - clieAyeT Haiitu ommnOku. [locie mpoBeneHus
BBIYUCIICHUI HEO0OX0AUMMO OIICHUTh Pa3yMHOCTh MOJTYYEHHOTO
pe3yibraTta (3Hau€HHUEe CKOPOCTH JIBHKEHUS Teja ONU3KOM K
CKOPOCTH CBETa B BAKyyM€ — HEpPAa3yMHO, HEPa3yMHO OTPULATEIBHOE
3Ha4YeHHe aOCOIIOTHON TeMIIepaTypsl U Tak Jajnee). Eciu momyden
HEpa3yMHBIHN pe3ybTaT, HEOOXOAUMO MTPOBEPUTDH NMPABUILHOCTH
BbluKcIeHU. Eciii BbruncieHus npaBuibHbIE, CIEAYET UCKaTh
omnOku B pemeHuu. [Ipu 3anucu pemienus 3agauu He0OX0IUMO
JienaTh NOsICHeHUs. B KoHIle pereHust 1oJkeH ObITh 3aIucaH OTBET
Ha BOIIPOC 3a/1a4U.

CamMmocTosTeIbHASA
pabora

Kaxplid CTYICHT JTOJDKEH WHAWBHIyaTbHO TOTOBUTHCS TI0 TEMaM
TUCIIMTUTAHBI, YUTast KOHCIIEKTHI JIEKIIUN U PEKOMEHTYeM YO
muteparypy. CamocrosTenbHas padoTa Mo3BOJISET CTYJACHTY B
CIIOKOMHOI 00CTaHOBKE MOAYyMaTh, pa300paThes ¢ UHpopmaluen no
TeMe, MPU HEOOXOIMMOCTH OOPATUTHCS K CIIPABOYHOM JIMTEpaATypeE.
BHuMaTtensHOE YTCHHE U TIOBTOPSHHUE MTPOYNTAHHOTO TIOMOTAET B
ITOJTHOM 00BhEME YCBOHTD COJICPIKAHNE TEMBI, CTPYKTYPHPOBATH
3HAHMS.

UtoObI coneprkaTenbHast HHGOPMAIIHS TI0 TUCIUTUTIHE
3arMoMuHaNIach HaJ0Jro0, IeJIeCO00pa3HO U3ydaTh €€ MO3TAIHO - 10
TE€MaM U B CTPOTOM MOCIIeJ0BATEIbHOCTH, TIOCKOJIBbKY MOCIIEIYIOLTNE
TEMBI, KaK MPaBUJIO, OTIMPAIOTCs Ha npeabaymue. iMeHHo moatomy
0oJIbIIIast YaCTh CAMOCTOSATEILHOM pabOTHI MIPEeAMNoaracT
MOATOTOBKY K CEMHUHAPCKUM 3aHSTHSIM, BBIITOJIHEHUS
PEKOMEH0BAHHBIX JJISl PEeLIeHUs 3a7a4, OJrOTOBKY K
KOJUJIOKBUYMAaM, BBITIOJTHEHUIO U 3aIIUTE UHAUBHIYyaTbHOTO
JIOMAIITHEro 3aJ[aHusl, a TAaKXkKe MOArOTOBKY K J1a00paTOPHBIM
paboTtam. /{151 ycemHoro BeIMOTHEHUS ITUX 33a]a4 KaXKIbli CTYACHT
UMeeT BO3MOXKHOCTD MOJIb30BaThCs pa3paboTaHHbIM Ha Kadeape
METOIMYECKUM OOEeCIIeUeHUEM.

[InanupoBaHue BpeMeHU Ha CAaMOCTOATEIbHYIO PaldoTy,
HEO0OXO0JMMOT0 Ha U3y4eHHE HACTOSIICH TUCIUILINHBL, CTYJCHTaM
JydIille BCEro OCYIIECTBISATh HA BECh CEMECTp, MPpeaycMaTpuBas mpu
3TOM PErysipHOE MOBTOPEHHUE MPOiIeHHOTro MaTepuaia. Marepuai,
3aKOHCIIEKTUPOBAHHBIN Ha JIEKLUAX, HEOOXOIUMO PETYISIPHO
JOTIOJTHSTH CBEJICHUSIMU U3 JIUTEPATYPHBIX UCTOUYHUKOB,
IPEJCTaBICHHBIX B paboyeil mporpamMmMe AuCUMIUIMHGL. [1o Kax o
U3 TE€M /ISl CAMOCTOSITENIbHOTO U3yYEeHHUsI, IPUBEICHHBIX B paboyeii
nporpaMMe AUCHIUILTUHBI, CIIeyeT CHayana MpoYnuTaTh
PEKOMEHI0OBAHHYIO JIUTEPATypy U, IPU HEOOXOTUMOCTH, COCTABUTh
KpaTKU KOHCIIEKT OCHOBHBIX MOJIOKESHHI, TEPMUHOB, CBEJICHUH,
TpeOYIOMMX 3aTOMUHAHMS U ABISIONUIUXCS OCHOBOMOJIATAIOIINMH B
9TOM TeMe U JUIsl OCBOSHHS MOCIEAYIONIUX pa3aenoB Kypea. s
paciupeHus 3HaHUH M0 AUCHUIUIMHE PEKOMEHIYeTCS UCII0JIb30BaTh
HNuTepner-pecypcesl.

[Ipu camocToaTenbHOM paboTe PEKOMEHIYEeTCsl KOHCIIEKTHPOBATh
M3y4aeMblil (mpopabatbiBaeMblii) MaTeprain. KoHCEKT MOKeT ObITh
OTIOPHBIM, COJIEPKATh JIUIIIH OCHOBHBIE KITFOUEBBIE TTO3UIINH, HO TPH
9TOM JOCTATOYHBIM JUIsI IOJTHOTO OTBETa Mo Bompocy. KoHcnekT
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MOJKeT OBITh IOpOoOHBIM. O0BbEM KOHCIIEKTa OMPEIEISAETCS CaMUM
CTYJCHTOM.

B mporecce paboThl ¢ yueOHOH/HAYIHOM TUTEPATypOHl CTYACHTY
PEKOMEHyeTCs JeaTh 3aluCH 110 X0y YTEHUS B BUJIE MIPOCTOTO
WJIH Pa3BepHYTOTO IJIaHa, COCTABIATH T€3UCHI, TOTOBUTH aHHOTAIMN
npoduTanHoro. Hammume Takux KOHCIIEKTOB MOTYT JIaTh
JIOTIOJTHUTEJIHHBIE OAJUTBI 32 AKTUBHOCTb.

JlabopaTopHasi
pabora

[ToaroroBka k mabopaTopHOi paboTe BKIOUALT B ce0s1 paboTy ¢
KOHCIIEKTOM JIEKIINI, PEKOMEH1YeMOM JINTepaTypOu, IOATOTOBKY
OTBETOB K KOHTPOJILHBIM BOIIPOCAM IS JOMYCKa K BBITOJHEHUIO
1a00paTOpHO paboThI, pelIeHne 3a/1a4.

JlaGopaTopHbIe 3aHATHUS MPOBOISATCS B CIIEIUATN3UPOBAHHBIX
naboparopusix hakyapTeTa.

[Ipex e yeM HauaTh 3aHATHS B JaHHOU JIAOOPATOPUH CTYICHT
3HaKOMUTCS C TIPABUIIAMH TEXHUKH O€30MIaCHOCTH, O YeM
pacnucbiBaeTcs B xKypHaie. B nabopaTopusix kadenpsl 3anpemaercs
HaxoJUThCs B BepxHel onexae. Ha paboueM cTose 10J1KHO
HaXOJUThCSI TOJIBKO HE0OX0IMMOe 000pyA0BaHNE U TPUOOPHI JUIs
3anMcel U pacyeToB. 3arpeliaercs KjaacTb Ha pabounid CTOJI CYMKH,
MaKeTHI, MATKU | JPYyrUe MOCTOpOHHNE TTpeaMeThl. CTYAeHT
MPUCTYIIAET K BBITIOJIHEHUIO JJA0OPATOPHOU pabOTHI TOJIBKO MOCIIE
O3HAKOMJICHUSI C OTIICAHUEM PabOThI ¥ TIOJTOTOBKU K HEM.
3anpemaercs BKIIOYATh Kakue-100 mpubops! uim 6e3
MPeIBAPUTEILHON IPOBEPKH X MPETIOIaBaTENIEM UITH JTa00paHTOM.
[Tocne oxkoHuaHMs pabOTHI CTYAEHT JOJIKEH CAATh JJaOOpaHTy
BbIJIaHHBIE IPUHAJUIEKHOCTH, IPUBECTH B MOPAAOK pabouee MecTo,
MOJIyYUTh OTMETKY B ’KYpHaJsle O BBIIIOJHEHUU paboThl, IPEIbSIBUB
U1 3TOTO MOJIyYEHHBIE PE3ybTAThl IPETNO1aBATEIO.

He HaunHaiiTe BBITIOJTHEHHE OIBITA TIOKA HE YSICHUTE ce0e
MOJIHOCTBIO €T0 LeNb, METO/ U HE COCTaBUTE IUIaH MPOBEICHUS
omnbiTa. Tak Kak BpeMs POBEJCHUS OIbITa OTPAHUUEHO y4eOHBIMU
yacaMu, OTBEIEHHBIMU Ha HETO, TO BCIO MOATOTOBKY HEOOXOIUMO
IPOBECTU CAMOCTOSATENIBHO JI0 3aHATHH.

J1 IOArOTOBKH K OTIBITY:

1. ITpoutuTe pyKOBOACTBO K paboTe. BhIsicHUTE B ITpoLiecce 4TeHus,
a B clIydae HeOOXOIMMOCTH Ha KOHCYJIbTALUU C IIPETOAaBATEINIEM,
KaKye 3aKOHOMEPHOCTH JIeXKAaT B OCHOBE PaCYETHBIX (hOpMYyII.
O3HaKOMBTECH CO CIIUCKOM PEKOMEHI0BAaHHOM JINTEPATYPHI.

2. CaMOCTOSITENIbHO WU C ITOMOIIBIO y4eOHBIX TOCOOM BhIBEIUTE
(opMyIbl, KOTOpPBIE UCTIONB3YIOTCS B padoTe.

3. Eure pa3 npouTture pyKoBOJCTBO, HO TEHEPh B JIAOOPATOPUH, UMES
nepes rjlazaMu YCTaHOBKY U1 IpoBeAeHus ombita. [Ipu sTom
ysacHuTe cebe, Kak B 0COOEHHOCTSAX KOHCTPYKLUHU YCTAaHOBKU
o0ecrieunBaeTcs BBINOJHEHUE YCIOBUH, B KOTOPBIX CIPaBEAINBBI
3aKOHBI U (POPMYJIBI, UCTIOJIb3YEMbIE B 3a/1a4€.

4. Paz0eputech B IpUHIMIAX paOOTH U3MEPUTEIBHBIX IPUOOPOB, C
KOTOPBIMH UMEETe IO B TIEPBBI pas.

5. Pa36epurech B TpeOOBaHUAX, KOTOPBIE HAJI0 PEABIBUTH K
HacTpoiike MpuOOPOB U YCTAHOBKE B 11€JI0OM, YTOOBI 00ECTIeUUTh
HaWJIy4Illie Pe3yJIbTaThl OIbITA.

Kax/pIM cTyIeHTOM J10JKHA OBITh 3aBeJIeHa CHelraibHas TeTpaib
JUIsL BBITIOJIHEHHSI TaOOPAaTOPHBIX PabOT, B KOTOPYIO IPU MOJATOTOBKE
3aHOCSTCA KpaTKHUE CBEICHUS U3 TEOPHH, CXeMa ONbITa U T.1., a B
JabHeHIeM MoJIydYeHHbIe pe3yIbTaThl H3MepeHuil, ux 06padoTka u
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KOHEYHBIN pe3ynbrar. i 3anucu pe3ynbTaToB U3MEPEHUS I0JIKHBI
OBITH 3apaHee MOJIrOTOBJICHBI TAOIHUIIBI, BKIIIOYAIOIINE KaK CaMU
W3MEPEHUs, TaK U UX TOTPEIIHOCTH.

K cnenyromemy 3aHATHIO CTYIEHT TOTOBUT OUEPEAHYIO PabOTy U
MPEIBABIISICT OTYET O pabOTE, BHIMOJIHEHHON HA MPEABLAYILIEM
3aHATUH. PaboTa cuntaeTcst OKOHYATEIbHO CIAHHOM MOCIIE 3aIlUTHI
oryera. CTyAEHT TOJDKEH OOPMHUTH OTYET N0 IpriiaraeMoit popme:
Otuera 1o BBINOJHEHHON Ja00paToOpHOil paboTe B KauecTBe
00s3aTeNbHBIX BKIIOYAET B c€0s CIIEIYIOLINE PA3AETbl:

1. Ha3zBanue paboThI.

2. llenms paboThI, 000PYIOBAHNE.

3. KpaTtkue cBefieHus U3 TEOpUH, CXeMa YCTAHOBKU U OCHOBHbIE
pabouune GopmyIbI.

4. Kpartkoe onucanue xoaa pabOThlI.

5. Pe3ynbpTaThl M3MEpEeHUH, IPEICTABIICHHBIC B BUJIE TAOJIUII U
rpaduKoB.

6. PacueT nckoMoi1 BEIMYMHBI U €€ 3HAYCHHE.

7. Pacuer omnOKku n3MepeHusl.

8. OKOHYATENBHBIN pe3ybTaT, NOJYYEHHBIN TOCIE OKPYTJIEHUS, C
yKa3zaHueM abCOIIOTHONW U OTHOCUTEIBHON OIINOOK H3MEpPEHUsI.

9. BEIBOJIBI, 3aK/IIOUCHHE O JTOCTYKSHUH ISJIN, IIOCTABJICHHOM
JTAaHHOM pabOTOM, C aHATTM30M TOJIYYeHHOTO pe3ysibTaTa.

[Ipu npomycke 3aHATHS JaHHAas JabopaTopHasi paboTa BBITOJIHAETCS
B Yachl CAMOIIOATOTOBKH K CJIEAYIOIIEMY 3aHATHUIO 10 COTJIACOBAHUIO
U 0mycKy npenonaBaTens. [1o okoHUaHUIO pabOThI TJAOOPAHT Jes1aeT
OTMETKY B TETPa/u CTy/I€HTa ¢ 00s3aTeJIbHBIM yKa3aHUEeM (haMuIuu
CTY/IEHTa, Ha3BaHUs pPabOThI, 1aThl €€ BHINOJIHEHUS U CTABUT CBOIO
MOJIHUCH.

JIaGopaTopHbIe 3aHATHUS IPOBOAATCS MHAUBUAYAIbHO. CTyIEHT
MOJIyJaeT JOIMYCK Ha JabopaTopHyIO paboTy Mpu HATUINH
KOHCIIEKTa ¥ YCTHBIX OTBETOB Ha BOIIPOCHI Mpenoaasarens. Tekymui
KOHTPOJIb 3HAHUH OCYIIECTBIISETCS IO CUCTEME «3aUTE€HO — HE
3aYTEHON.

JIaGopaTopHble 3aHATHUS IPOBOAATCS 110 pasjesiaM Kypca COrIacHO
KaJleHJapHOMY IU1aHy. B Hauane cemecTpa nmpernojaBaTeb IPOBOAUT
OAPOOHBIN Pa300P HEKOTOPBIX U3 BHITIOJIHIEMBIX PaOOT, YTOOBI
HOJIFOTOBUTH CTYJI€HTA K UX BBINOJIHEHUIO. [Ipy moAroToBke k
1a00paTOpHBIM paboTaM 11es1eco00Pa3HO 3a HECKOJIBKO JAHEH J10
3aHATHUS BHUMATEJBHO 1-2 pa3a MpoYUTaTh HY)KHYIO TEMY,
pa300paThCsi CO BCEMU TEOPETUUECKUMHU IOJIOKEHUSIMU U
IPEACTOSIINM 3KCIIEpUMEHTOM. Eciy BO3HUKIN TPYIHOCTH,
00paTUTHCS 3a MOMOILBIO K y4eOHOM, ClIpaBOYHOM JIUTEpaType Wi K
IpernoiaBaTelio 3a KOHCYyIbTanuei. 3a 1eHb 10 1abopaTopHOH
paboThl HEOOXOAUMO U3YUYUTh METOIMYECKUE YKA3aHUS K
BBINOJIHEHHIO JJAOOPATOPHBIX PAOOT M COCTABUTh KOHCHEKT.

IHoaroroBka k
JK3aMeHy (3a4dery)

Bormpocsl k 3k3aMeHy BBIIAIOTCA CTYIEHTaM B JIEKTPOHHOM U
pacrieyaTaHHOM BHJIE B Hadase ceMecTpa. [loaroroska k sk3ameny
TpeOyeT TuIaTeabHOe U3yYeHUEe MaTepraa Mo TeMe Win OJIOKY TeM,
aKLEHTUPOBAHUE Ha OIIPENIEIICHUSX, TEPMUHAX, COJAEPKAHUU
noHaTui. [Ipy moAroToBKe K 9K3aMeHy HE00X0IMMO
OPUEHTUPOBATHCS HA KOHCIIEKTHI JIEKLIUH, OTUETHI 110 JIAOOPATOPHBIM
paboTaM, mpuMepHI BBIMOIHEHH 3a/IJaHHi, pacCMaTpUBaeMbIX Ha
3aHSATUSIX, PEKOMEHAYEMYIO JIMTEPATYPy. DK3aMEH 0 TUCLUILINHE
«Heoprannyeckasi XuMusi» IpOBOJAUTCS B YCTHOM (hopMe 1o

37



| pasienam, H3yuaeMbIM B COOTBETCTBYIOIIEM CEMECTPE.

12. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT W, UCTTIOJIb3YEMBIX ITPH
OCYHWECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA IO JUCHUIIVIMHE,
BKUIIOYAS NTEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHBIX
CITPABOYHbBIX CUCTEM (IIPU HEOBXOAUMOCTHN)

Hcnonp3oBanne MHGOPMAITHOHHBIX TEXHOJIOTUH MPH OCYIECTBICHUH 00pa30BaTEIBHOTO MPOIIecca Mo
JUCLMIUIMHE OCYILECTBISIETCSI B COOTBETCTBUU C YTBEpXkACHHbIM [losiockeHneM 00 OneKTpoHHOMU
nHpopmannoHHo-oOpa3oBatenbHoil cpene UATO HUAY MUDU.

OnekTpoHHas cucrtema ynpasieHuss oOyuenuem (LMS) wucnonedyercs ans  peanuzanuu
00pa3oBaTeNIbHBIX MPOTPAMM IIPH OYHOM, TUCTAHIIMOHHOM M CMEIIIEHHOM pekuMe o0ydeHus. Cucrema
peanu3yeT CIeIyIOIIUe OCHOBHBIC (PYHKIINH:

1) Co3znanue u ynpaBJIeHHE KIacCaMH,

2) Co3manue Kypcos,

3) Opranuzanys 3anmucy yJaiiuxcsi Ha Kypc,

4) [IpenocraBnenue nocTymna K yueOHbIM MaTepHaiam JJsl yJaruxcs,

5) [TyGnukarus 3amanuii 17151 y4EHUKOB,

6) Onenka 3aJaHUi ydaruxcs, IpoBeeHHe TECTOB U OTCIIEKUBaHKUE Iporpecca oOydeHus,
7) Opranu3anus B3auMOJICHCTBUS yUaCTHUKOB 00pa30BaTEIbHOTO MPOIiecca.

Cucrema UWHTETpHpPYETCS C JOMOJHUTEIBHBIMA CEpPBUCAMHU, OOECIECYMBAIONIUMUA BO3MOKHOCTD
WCIOJIb30BaHUS TakuX (QYHKIHMI Kak pabouuii KaleHgapb, BHUJIEO CBS3b, MHOTOIOJIBL30BATEIbCKOE
peIaKTUpOBaHUE NOKYMEHTOB, cO3AaHHE (OpPM ONMPOCHUKOB, HHTEPAKTUBHAS JOCKA JJISI PUCOBAHMUS.
ABTOpH3aIUs MOJIb30BaTENIel B CUCTEME OCYIIECTBIISIETCSA MMOCPEICTBOM KOPHOPATUBHBIX AKKAYHTOB,
MPUBS3aHHBIX K JOMEHY oiate.ru.

12.1. Ilepeuenv ungopmayuonnvix mexnoaocuii

[Ipu ocymiecTBiieHnr 00pPa30BATENBLHOTO MPOLIECCa M0 AUCHUTUIMHE UCTIOIB3YIOTCS CISAYIOIINE
nH(OPMALIMOHHBIE TEXHOJIOTUHU:

— TpOBEJCHHE JIEKIUHN C UCTIOIb30BAaHUEM CIaiI-IIpe3eHTAlIHIA;

— HCMOJb30BaHUE 00YyJaromKX BUICO(PUIBEMOB;

— HCIIOJb30BaHUE TEKCTOBOTO penakropa Microsoft Word,;

— HCIIOJBh30BaHUE TaONMMYHOTO peaakTopa Microsoft Excel;

— HCHOJb30BaHUE TEKCTOBOTO penakTtopa NoteBook (brmokHoT);

— OopraHmzaiys B3aUMOJEHCTBUSA C OOYYaIOMIMMUCS TOCPEICTBOM JIIEKTPOHHOM MOYTHI U

SUOC.

12.2. Ilepeuenv npocpammnozo obecneuenus

1. TekctoBslii penakrop Microsoft Word;

2. Tabauunslit pegakrop Microsoft Excel;

3. Pemakrop npesenrauuit Microsoft PowerPoint;

4. TekctoBslii pegaktop NoteBook (bnokHoT);

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

12.3. Ilepeuens unghopmauuonnwvix CRPpABOUHBIX CUCHIEM

JlocTyn K 3JEKTPOHHBIM OMOTMOTEYHBIM pecypcaM U 3JEKTPOHHOM OMOIMOTEYHON cHucTeme
(OBC) ocymiecTBisieTcst HOCPEICTBOM CHELUANBHBIX Pa3/iesioB Ha oduuuansHoM caiite UATD HUAY
MU®U. ObecnieueH JOCTYN K 3JIEKTPOHHBIM Katanoram oubnnorexku MATD HUAY MUDMU, a takxke
ANIEKTPOHHBIM 00pazoBatenbHbIM pecypcam (DMOC), chopMHpPOBaHHBIM Ha OCHOBAHMU MPSMBIX
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JIOTOBOPOB € TPaBOOOIAaTESIMU YI€OHOW M y4eOHO-METOJUYECKON JUTEepaTyphl, METOIHMYECKUX

mocoouit:

1) Nudopmanmonnsie pecypcht Cetn KoncynmbranTt Ilmroc, www.consultant.ru (uabopMarus
HOPMAaTHBHO-TIPABOBOTO ~ XapakTepa Ha OCHOBE COBPEMEHHBIX  KOMIBIOTCPHBIX W
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUH);

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

3) OBbC «M3narenbcrBa Jlanwy, https://e.lanbook.com/;

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

5) ba3el maHHBIX «DNeKTpOHHO-0MOIMoTeuHas cucreMa elibrary» (OBC elibrary);

6) bazosas Bepcus ObC I[PRbooks, www.iprbooks.ru;

7) basel nanHbIX «nekTpoHHas 6ubnuoreka Texunyeckoro BY3a» www.studentlibrary.ru;
8) DneKTpoHHO-OubIMoTeuHas cucrema « AOykc.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 5
10)  DnaexkrponHO-OMOMMOTEwHas cucrema « 9BC FOPAUTY, http://urait.ru/.

13. OIMMCAHUE MATEPUAJIbHO-TEXHUYECKOW BA3bl, HEOEXOJIUMOM 14
OCYHWECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JMCIUIIVIMHE

JlaGopaTopus o6meii xumun (Ne 613-615)

Aymuatopus sl TpOBEICHUS Ta00PATOPHBIX padboT
Jlocka iy HanmMcaHust MeIoM — | IiT.

MPOEKIIMOHHBIN 3KpaH, HOYTOYK, aKyCTHYECKasi CUCTEMA,
CXEMBI U TaOJIHIIEL,

aHaJIM3aToOP MHOTOKaHaabHbIA AHMOH 4151 1 . ;

Becsl ACCULAR ALC-210 ananuTHyeckue — 2 IIT.,
Bechl aHanuTnaeckue BJIP—2 m. ;

BBITsDKHBIE mKadbl [1IB — 2 m. ;

MIUTABOJIbTMETP pH-MeTp — 1 T,

Bechl aHanuThieckue RV-214 — 1 wr.;

Ha0OPBI XUMHYECKOU MOCY/IBI,

naboparopHas MeOelb, CTOJIBI Ha 2 pabouux Mecta — 12MIT., C BOJIOTIOIBEICHUEM.

14. UHBIE CBEJEHUS U (MJIN) MATEPHUAJIBI

14.1. Ilepedyenr o00pa3oBaTeIbHBIX TEXHOJIOTHH, MCHOJb3yeMbIX IMPH OCYUIECTBJICHHHU
00pa30BaTeIbHOIO NMpPoIecca MO JUCIUIINHE

HaunMmeHoBaHHE aKTUBHBIX U
Ne HanMeHoBanue KoanuectrBo

Buna 3anstuii MHTEPAKTUBHBIX (JOPM NpOBeAeHUS
I | TeMbl JUCHHUIITHHBI aK. 4. SAHSTHI

W3y4YeHHE U 3aKpeIUIeHHEe HOBOTO
MaTepuajga Ha WHTEPAKTUBHOMN JIEKIIHH

OcCHOBHBIE TIOHSTHS B

1 MU JEKLIHS 1 (mexnus-Oecena, NeKuus c pazdopom
KOHKPETHBIX CUTYaIlUi)
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DNEeKTPOHHOE
CTpOCHHE aToMa

JCKIHUA

U3y4eHHE W 3aKpeIUICHHE HOBOTO
Marepualia Ha HHTePaKTHBHOW JICKIHU
(mexmust ¢ pa3d0poM  KOHKPETHBIX
CUTyallMi, JIeKUMs  C  3apaHee
3arIaHUPOBAHHBIMU OIIMOKAMH )

XHUMHYECKOE
paBHOBECHE

JIEKITHS

U3y4eHHE W 3aKpeIUICHHE HOBOTO
MaTepHuaia Ha MHTEPAKTUBHOU JIEKIIHU
(mexmusi-Oecena Jeknus ¢ paszdopom
KOHKPETHBIX CHUTYyaIlui, JeKIUs ¢
3apaHee 3aIIaHUPOBAHHBIMHU
OIIMOKaMu)

PactBopsl

JIEKITHS

U3ydeHHEe W 3aKpeIUICHHE HOBOTO
MaTepHralia Ha MHTEPAKTUBHOU JICKIIHU
(mexmusi-Oecena, JeKUa ¢ pazdbopom
KOHKPETHBIX CHUTYallud, JEKIHI C
3apaHee 3aITaHUPOBAHHBIMH
olInOKaMu)

OKHCIIUTENILHO-
BOCCTAaHOBUTEIbHEIE
peakiuu

JIEKIIUS

U3yYCHHE W 3aKpEIUICHHE HOBOTO
MaTepHajga Ha WHTEPAKTHBHOMN JICKIHH
(rexmusi-Oecena, JeKUs ¢ pazdopom
KOHKPETHBIX ~CHUTyaIlui, JICKIUSA C
3apaHee 3aIJIaHUPOBAHHBIMU
omunOKamMm)

Xumuueckas
TEPMOAMHAMHKA

JIEKIUS

U3yYCHHE W 3aKpEIUICHHE HOBOIO
MaTepuajga Ha HHTEPAKTHBHOMN JICKIIMH
(rekmus-Oecena, JeKus ¢ pazdbopom
KOHKPETHBIX CHTYallud, JICKIHS C
3apaHee 3aIIaHUPOBAHHBIMH
oImmrOKamMm)

DNEKTPOXUMHUS

JIEKIUS

W3y4YeHHE U 3aKpeIUIeHHe HOBOTO
MaTepuajga Ha WHTEPAKTUBHOMN JIEKIIHH
(mexuus-Oecena, JEKIUST — TUCKYCCHUS,
JeKius ¢ pa3dbopoM  KOHKPETHBIX
CUTyallud, JIeKIus C  3apaHee
3arIaHuPOBAHHBIMH OIIMOKaMU)
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14.2. @opmul opzanuzayuu camocmoamenbHou pabomsl odyuaowuxca (memvl, 6blHOCUMbBLE 0]
CaMOCMOAMENbHO20 U3YYEHUA; GONPOCHL  ONA  CAMOKOHMPOIA; MUNOGble 3A0AHUA  ONA
camonpoeepku

CamocrosTenbHas paboTa CTYAEHTOB - CIOCO0 aKTUBHOTO, IeJICHANPABIEHHOTO IPUOOpEeTeHIs
CTYIGHTOM HOBBIX JUISI HETO 3HAHWUH W yMEHUH Oe3 HEemOoCPeACTBEHHOI'O YYacTHsl B ATOM IpoLecce
MIPENOAABATEIICH.

KoHTponbs camocTosiTenbHON paboOThl M OIIEHKA €€ PEe3yJIbTaTOB OPraHU3yeTCsl KaK €IUHCTBO
IByX opm:

o CaMOKOHTPOJIb U CAMOOLIEHKA CTYJICHTA;

. KOHTPOJIb U OLIEHKA CO CTOPOHBI MPENoIaBaTeNlel, IK3aMEeHalMOHHBIX KOMUCCUH.

CamocrositenpHas paboTa CTyIEHTOB KOHTPOJHUPYETCS O TeMaM, KOTOPbIe B HaJajle ceMecTpa
npepiaralTcs s yriyOJeHHOTO CaMOCTOSITEIbHOTO N3Yy4EHUS.
OcHoBHBIMU (hOpMaMU KOHTPOJISI CAMOCTOSITENIbHOM padOThl CTY/IEHTOB SIBJISIOTCS:
1.KoHTpoas 3HaHU# npenoiaBaTeieM MpH JI0MYCKe CTy/IeHTa K JJabopaTOpHBIM paboTaMm, 3aliuTe
1ab0paTOPHBIX padoT.
2.nauBuyanbsHOE JOMAIITHEE 3a/1aHHeE.
3.Komnoksuym.
4.PaboTa ¢ TecTamH.
Ha camocrosiTenbHOe U3ydeHHE CTYI€HTaM BBIHOCSATCS CIIEAYIOLINE TEMbI:

1. Xumus osnemeHtoB V b - rpymnmel. OOmasi XxapakTepUCTHKa 3JIEMEHTOB: JIAHTAHOWU[BI H
aKTHHOUBI; PU3UKO-XUMUYECKAE CBOWCTBA, OCHOBHBIE MUHEPAJIBI; IPUMEHEHHE.

2. Hectexunomerpuueckne coeawmHeHnus. Kpucrtamnmmdeckas pemerka W ee  JIePeKTHl.
Hansronunael u 6epromuasl. Hecrexuomerpuueckue ¢asbl, 006J1a1ar01IKle CBEPXITPOBOIUMOCTHIO.

3. Heopranuueckas xumusi 1 okpyxatomias cpeaa. KpyroBopoTsl a3oTa, KUCIOpo/a, yriepoaa B
npupoie. IKojgorudeckre mpoodiaemsr odmecTBa. OXpaHa BO3IYINTIHOTO OacceifHa; oXpaHa BOJHOTO
Oacceitna. TBepabie 0TX01b1, 0€30TXOAHBIC TPOU3BOICTBA.

14.3. Kpamkuii mepmunonozuueckuii cioeapb

ABoraapo yucio (Wi noctossHHas ABoraapo): Na= 6,02:10%%yacTuir BemecTBa

AncopOIusi - KOHIIGHTPUPOBAHHE KAaKOTO-ITMOO BEHIECTBA Ha IMOBEPXHOCTU pasnena ¢as.
Hamnpumep, KoHIIEHTpHpOBaHUE MOJICKYJ rasa (ajcopbara) Ha TBEpAOH MOBEpXHOCTH (agcopoente). B
Ka4yecTBe aJICOPOCHTOB UCIIOJIB3YIOT, KaK MPAaBUJIO, TOPUCTHIC TEJIA C CHIILHO Pa3BUTON TTOBEPXHOCTHIO
(mpumep - aKTUBUPOBAHHBIH Yrojb). AJCOPOIMS MOXET OBITh PE3yabTaTOM JCHCTBUS TOJBKO
GU3NYECKUX CHJI MEXAYy 4YacTHUI[AMH BEIIECTBA, HO MOXET COMPOBOXKAATHCS W XHUMHYCCKHM
B3aUMOJICHCTBHEM ajicopOaTa ¢ acopOCHTOM (XeMOCOPOIIHS).

AJIOTpOIHS - SIBJICHUE CYIIECTBOBAHUSI XUMUYECKOTO DJIEMEHTA B BUJIC JIBYX HJIM HECKOJIBKUX
MPOCTBIX BEIIECTB, PA3IMUYHBIX MO CTPOCHHUIO U CBOMCTBaAM. DTH MPOCTHIC BEIIECTBA, PA3IHYHBIEC 1O
CTPOCHHUIO U CBOMCTBAaM, Ha3bIBAIOTCS AJUIOTPOITHBIMUA ()OPMAMU MITH AJITIOTPOITHBIMH MO T (HKAIIMSIMHU.
Hanpuwmep, rpadut u anmas - 1Be amioTponHble Gopmbl (MOAMDUKAIIMN) YTiepoia, MOJICKYIISIPHBIN
KHCJIOPOJ W O030H - JBE AUIOTPOIHbIE MoAu(DUKauu Kuciopona. [Ipu omnpenesieHHBIX YCIOBHIX
QIIJIOTPOTIHBIE MOJU(HUKAIIMN MOTYT IEPEXOIUTh APYT B Apyra.

Amop(dHOe BemEecTBO - HE KPHUCTANIMYECKOE BEIIEeCTBO, T.€. BEIIECTBO, HE UMEIOIIee
KpUCTAITMYecKor pemeTku. [Ipumepsl: Oymara, rmiacTMacchl, pe3uHa, CTEeKII0, a TAKXKe BCE KHUAKOCTH.

AMGbOTEPHOCTH - CIIOCOOHOCTh HEKOTOPBIX XUMHUYECKUX COCTUHEHHH MPOSBISATH KUCIOTHBIC
WM OCHOBHBIE CBOMCTBA B 3aBHCHMOCTH OT BEIIECTB, KOTOPbIE C HUMH pearupyroT. AMQoTepHbIe
BelecTBa (aMPoIuThl) BeAyT ceOs Kak KUCIOTHI MO0 OTHOIIEHUIO K OCHOBaHHSIM M KaK OCHOBAHHUS - TIO
OTHOIICHHIO K KUCJIOTaM.

AHUOHBI - OTPULIATETHHO 3apsHKCHHBIE HOHBIL.

ATOM - HauMeHbIIIas YacTUI[a XUMUYECKOT0 3JIEMEHTA, SBISIONIAsCS HOCUTEIEM €r0 CBOMCTB.
ATOM MOCTPOEH U3 Cy0ATOMHBIX YaCTHI] - POTOHOB, HEUTPOHOB, AIEKTPOHOB.
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ATOMHAs eMHHUIIA MacChl (a.e.M.) - poBHO 1/12 wacTh Maccel aToma yriaepomal?C, B sape
KOTOPOro 6 MPOTOHOB M 6 HEMTPOHOB, a B AJIEKTPOHHON 000JI0UKe 6 31EKTPOHOB. lpyroe Ha3BaHue -
yriaepoaHas eAuHuLa. EnnHuna, B KOTOpoil H3MEPSIOT Maccy aTOMOB, MOJIEKYJI U CyOaTOMHBIX YacTHUII.

ATOMHBII Bec - Macca aToMa Kakoro-JIn0O 3JeMEHTa, BBIPAKEHHas B aTOMHBIX €IWHUIAX
Macchl(yrJIepoAHbIX €AUHUIAX ). ATOMHBII BEC 2JIEMEHTA PaBEH CPETHEMY 3HAUEHHUIO U3 AaTOMHBIX BECOB
BCEX €r0 NMPUPOJHBIX U30TOIOB C YIETOM UX PaCIpPOCTPAHEHHOCTH.

ATOMHBI B€C - TO K€, YTO IOPSAIAKOBBIMI HOMep dnemeHTa B Ilepmoaudeckoil cucreme
J..MenzaeneeBa. ATOMHBIM HOMEpP YMCIECHHO PAaBEH MOJOKUTEILHOMY 3apsiy sipa 3TOTO SJIEMEHTa,
T.€. UUCILY IPOTOHOB B SApE€ AAHHOTO 3JIEMEHTA.

BaneHTHOCTD - UMCII0 3JIEKTPOHHBIX Map, C MOMOLIbI0 KOTOPBIX aTOM JIaHHOTO 3JIEMEHTA CBA3AH
C IpyrUMH aTOMaMHu.

BemecTBo - B €CTECTBO3HAHUU CYLLECTBYET Dsii MOHSTUH, KOTOPHIM TPYAHO JaTh CTPOroe
onpezeneHue. BemecTBo - oqHO M3 Takux MNOHATUH. B 00mieM cwbiciie OHO HCHONB3yeTCs ISt
0003Ha4YEeHUsI TOTO, YTO 3aMOJIHSIET MPOCTPAHCTBO U UMEET Maccy. B Gosee y3koM cMbICie - BEIIECTBO
3TO TO, U3 YEro COCTOSAT OKpPY)KAIOIIME Hac MpeAMeTbl. B XuMum dyaile HCHoONb3yeTcsl MOHSTHE
KOHKPETHOTO BEILIECTBA - XJIOPU HaTpHsl, Cyab(daT Kanblusl, caxap, 0eH3uH u T.1. CM. Takxke "mpocTtoe
BeniecTBo", ""cioxkHOe BemecTBo', ""cmech'.

Bonoponnas cBsi3b - OAMH U3 BUJOB MEXMOJIEKYJISIPHBIX CBsA3eil. OOycioBiIeHa B OCHOBHOM
AIIEKTPOCTATUYECKUMU cuiIaMU. {7151 BOSHUKHOBEHHSI BOJIOPOJHOM CBSA3M HYXHO, YTOOBI B MOJIEKYJIE
ObUT OJMH WJIM HECKOJIBKO aTOMOB BOJIOPO/Ia, CBSI3aHHBIX C HEOOJIBIIMMU, HO AJIEKTPOOTPULIATEIHbHBIMU
atomamu, Hampumep: O, N, F. BaxHo, 4TOOBl y 3THUX 3JIEKTPOOTPULIATEIBHBIX aTOMOB OBLIU
HEMNo/IeJICHHbIE AJIEKTPOHHBIE Mapbl. BoqopoiHbIe CBSA3M XapaKTEepHBI Ul TaKUX BEIIECTB, KaK BOJa
H>O, ammmax NHs, dropoBogopon HF. Hampumep, monexkymst HF cBsizanber mexmy coOoit
BOJIOPOJIHBIMHU CBA3SIMH, KOTOPbIE HA PUCYHKE MTOKa3aHbl MyHKTUPHBIMU JINHUSAMU:

A R o ol
H—F:------ H—F:------ H—F:------

Bonoponnas cBs3e nmpubnusutenbHo B 20 pa3 MeHee MpouHas, 4eM KoBasieHTHas. [lpu eé
BO3HUKHOBEHUU YHUCIIO CBA3EH, 00pazyeMbix aroMoM H, mpeBbliaeT ero GopmMaibHyl0 BaJIEHTHOCTb.

BoccraHoBiieHne - XxUMHYecKas peakuus, MPU KOTOPOH SJIEKTPOHBI MNEPENAITCs JaHHOMY
BELIIECTBY.

BoccranoButens - BELIECTBO, CIIOCOOHOE OTAaBaTh AJIEKTPOHBI JPYrOMYy BEIIECTBY
(OKHCTUTEIIO).

I'ereporeHHble peakuy - XUMHUYECKHE PEaKLIUU MEX /1y BELIECTBAMU, HAXOAAUMHUCS B pa3HbIX
¢a3zax (pa3HbIX arperaTHbIX COCTOSIHMAX BellecTBa). Hanpumep, peakuus ropeHus yriis - rereporeHHas
peaKuus Mexay TBEpAbIM YIJIEpOJOM U Ia3000pa3HbIM KHCIOpOOM. Peakiiust B3auMoAecTBUS [IMHKA
C COJIAHOM KHUCIIOTOM - TreTeporeHHas peakUus Mexay TBepAbIM HHMHKOM M pactBopoM HCI.
I'eteporenHble peakuuu MPOTEKAlOT He B oObeMe, a Ha TIpaHMIe pasjena (a3 - B 3TOM HX
PUHLIUINAIBHOE OTJINYME OT TOMOT'CHHBIX pPeaKIuil.

I'mapatanuu - cBA3bIBAaHME MOJIEKYN (aTOMOB, MOHOB BEILECTBA) C BOJOH, He
COIIPOBOK/JIAIOIIEECS pa3pyIIEeHUEM MOJIEKYJ BOJIBI.

I'uapatsl - coeAMHEHUs BELECTBA C BOJIOM, UMEIOLUE TOCTOSTHHBIN MITH IEPEMEHHBIN COCTaB U
oOpasyromuecs B pe3yabTaTe T'HpaTalyH.

I'mppoxcunnas rpynmna - rpynna OH.

I'opeHne - OBICTPBIH NPOLIECC OKUCIEHUS BELIECTBA, COMPOBOXAAOLIMICA BbIJICIIEHUEM
00JIBIIIOr0 KOJIMYECTBA TEIUIOTHI U, KaK MIPAaBUIIO, CBETA.

I"'oMoreHHbIe peakuy - XUMUYECKHUE peakIiy, IPOTeKaroIue B 0JHOPOAHOH (haze. OObIUHO 3TO
peakuuu au0O0 B ra3oBoi ¢asze (peakiuu MeXIy razamu), Jubo B KMIKOW (aze (peakuuu Mexay
pactBopaMu). ['OMOreHHbIe peakui MPOTEKAI0T BO BCEM 00bEeMe PEakIMOHHOIO COCYyJa - B 3TOM UX
MPUHLIUIHAIBHOE OTJINYHE OT T€TEPOT€HHBIX PEaKIIH.

Huddy3us— camMonpou3BOJIIbHOE BBIPABHMBAHHE KOHILIEHTPAIlMM BEIIECTB B  CMECH,
0OyCJIOBJICHHOE TEIUIOBBIM JIBWXKEHHEM MoJeKysl. IlepeHoc dacTuil BeliecTBa, MNPUBOISIIMN K
BBIPaBHUBAHHIO €r0 KOHILIEHTpPAIlMM B IEPBOHAYAILHO HEOJHOPOJIHON cucteme. MckyccTBeHHOE
NepeMeIIBaHnue CMECH JICHCTBYET B TOM )K€ HalpaBJICHUH.
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3akoH ABOTApO- paBHBIE 0OBEMBI JIOOBIX Ia30B (IIPHU OAMHAKOBBIX TEMIIEPATYPE U JIaBICHHUHN)
coJiepKaT paBHOE YHCIIO MOJIEKYJ. | MOJb J1000T0 ra3a mpyu HOPMAJIBHBIX YCIOBUSAX 3aHUMAET 00beM
22,4 n.

3aKOH COXpaHEHHs MacChl: Macca BEUIECTB, BCTYNAIOMINX B XUMHUECKYIO PEaKIIHio, paBHa Macce
BEIIECTB, 00pa3yIONIUXCS B PE3yJIbTaTe PeaKlnu.

3apsa sapa - MOJIOKUTEIBHBIN 3aps/] aTOMHOTO S/Ipa, PaBHBIA YHCITY IPOTOHOB B sIpE JAHHOTO
aneMeHTa. [lopaakoBeiil HOMep XUMUYecKoro aneMenTa B [lepuoanueckoit cucreme JI.M.Menneneesa
paBHsETCS 3apsiLy AApa aToMa 3TOTro MIIEMEHTA.

M30TOMBI - aTOMHBIE PA3HOBHIHOCTH OJTHOTO M TOTO K€ dJIeMeHTa. M30TOIbI COCTOSIT U3 aTOMOB
C OJMHAKOBBIM 3apsoM sipa (TO €CTh C OJMHAKOBBIM YHCIOM MPOTOHOB), HO C pa3HBIMHU
OTHOCHTEIIbHBIMU aTOMHBIMHU MaccaMu (TO €CTh C pa3HbIM YHCIIOM HEHTPOHOB B sifpe). O4eHb MHOTHE
AIIEMEHTHI B IPUPOJIE HAXOATCS B BUAE CMECH U3 HECKOJIBKO H30TOTIOB.

WNHruOUTOPEI - BEIIeCTBa, 3aMEISIONINE XUMUIECKHE PEaKITUH.

WNupnkatopsl (KUCIOTHO-OCHOBHBIE) - BEIIECTBA CJIOXKHOTO CTPOCHUS, WMEIOIINE pPa3HYIo
OKpAaCKy B paCTBOpaxX KHCJIOT ¥ OCHOBAHHH. BBIBAaIOT MHIMKATOPHI U IS IPYTHX BEHIECTB (HE KUCIOTHO -
OCHOBHBIE). Hampumep, kpaxmai - HHIMKATOP Ha MOSBJICHNUE B paCTBOPE HOJIa (JJa€T CHHIOIO OKPACKY).

WNonHas cBsA3b - HpenenbHbIA ciaydail MOJSIPHONW KOBAJIEHTHOW CBsi3U. CBSI3b MEXKIY JBYMS
aTOMaM# CUUTAETCSl MOHHOW, €CJIM pasHHIIA SJIEKTPOOTPHUIIATEIBHOCTEH ITHX aTOMOB OOJIBIIE HIIH
paBHsieTcs 2,1.

HoHbl - OTpHIATENIFHO WM TOJIOXKHUTEIHHO 3apsDKEHHBIC YacTHIBL, 00pa3yloIuecs: IpH
MIPUCOETMHEHUN HITH OTJaue SJIEKTPOHOB aTOMaMH AJIEMEHTOB (WJIHM TpyIIiaMu aToMOB). IOHBI OBIBAIOT
onHo3apsianble (1+ wm 1-), nByx3apsansie (2+ wm 2-), Tpex3apsaHbie u T.4. .

Karanmzaropsr - BeniecTBa, ClioCOOHBIE YCKOPITh XUMUYECKHE PEAKIH, CAMH OCTaBasICh TPH
3TOM HEM3MEHHBIMHU.

KatnoHs! - NOJ0XKUTENBHO 3apsKEHHBIE HOHBI.

KBaHTOBBIE YMClIa - ONMUCHIBAIOT COCTOSIHUE KOHKPETHOTO AJIEKTPOHA B 3JIEKTPOHHOM OOJIaKe
aToma:

- riaBHOE (N) - MOKa3bIBACT, HA KAKOM JICKTPOHHOM YPOBHE, HAUMHAs OT OJMKAUIIETO K AAPY
(1, 2, 3, ...) HAXOAUTCS JAHHBIN AIIEKTPOH;

- opouransHoe (l) - mokaspIBacT BH MOAYPOBHS (S-TIOIyPOBEHB, P-IIOAYPOBEHB, d-1101yPOBEHb,
f-moypoBeHs);

-marauTHOE (M) - yKa3pIBa€T KOHKPETHYIO OPOUTANIb (S-0pOUTAIIb, Px-OpOHTab, Py-OpOUTAIIb U
T.1.);

-CITUHOBOE (S) - MOKAa3bIBACT, KAKOE U3 IBYX BO3MOIKHBIX (pa3peIICHHbIX) COCTOSHUI 3aHUMAET
AJIEKTPOH Ha JAHHOW OpOHUTAaIH.

Kucnora - cioxHoe BelecTBo, B MOJIEKYJe KOTOPOTO MMEETCS OJUH HIIM HECKOJIBKO aTOMOB
BOJIOPOJIa, KOTOpbIE MOTYT OBITH 3aMellleHbl aroMamMu (MoHamu) MeTamoB. OcTaBmiasics 4YacTb
MOJIEKYJIbI KUCIIOThI Ha3bIBAE€TCS KUCIOTHBIM OCTaTKOM. Elle 0/1HO omnpesenenue: KUCIOThl — BEIIeCTBO,
pacrajarolieecs B pacTBope ¢ 00pa3oBaHHeM HOHOB Bojiopoaa H™.

KoBanenTHas cBs3b - CBSI3bIBAaHHE aTOMOB C MOMOIIBIO OOIMIMX (MOAETICHHBIX MEXKIY HHMH)
ANIEKTPOHHBIX Map. HemomnspHas KoBaJeHTHasl CBA3b OOpaszyeTrcs MexAy aroMaMu OJHOTO BHUJA.
[lonsipHasi KOBaJ€HTHAash CBA3b CYIIECTBYET MEXIy IBYMsl aroOMaMd B TOM CJyd4ae, €CIH HX
3JIEKTPOOTPHUIIATETBHOCTH HE OJUHAKOBBI.

KoH1eHTpanus - OTHOCUTENIbHOE KOJIMYECTBO KAaKOro-Jnbo BemiecTBa B pactBope. Hanpumep,
MPOLIEHTHAs! KOHLEHTPAIMsI- TO e, YTO M MaccoBas J0JIA PACTBOPEHHOIO BEIECTBA - OTHOLICHHE
Macchl PacTBOPEHHOTO BEIECTBA K Macce pacTBOpa, BBIPAKEHHOE B MpoleHTax. MoJspHas
KOHIIGHTpalus- OTHOILIEHHE 4YMCIa MOJIeH pacTBOPEHHOTO BeIlecTBa K oOIeMy o0beMy pacTBopa
(emuHMIIA - MOJIB/I).

KoopauimonHoe 4ncino- K KaJ101 4acTHIle, HaXOAAIIecs B KpUCTaILIe, IPUMbIKAET BIUIOTHYIO
TOJIKO OTPEAETICHHOE YHCIO COCEAHHUX YacTUIl. DTO pa3iIMyHOE IS pa3HbIX KPUCTAJUIOB YHUCIIO
COCEIHUX YaCTHI] Ha3bIBACTCA KOOPANHAIIMOHHBIM YHCIIOM.

Kpucrann - TBeproe BeleCTBO, B KOTOPOM aTOMBbI, MOHBI HJIM MOJIEKYJIbI PACIIOJIOKEHBI B
MPOCTPAHCTBE PETYIAPHO, IPAKTUUECKH OECKOHEUHO MOBTOPSIOIIMMUCS TPYIIIAMHU.
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Kpucranmnuzainus - cnoco0 OYHCTKH BEIIECTBA IyTEM OCAXKICHHUS €r0 M3 HACBIIIEHHOTO
pactBopa. OOBIYHO HACBIIEHHBIN PACTBOP BEIIECTBA TOTOBUTCS MPHU MOBBIICHHON Temneparype. [Ipu
OXJTKJCHUH PACTBOP CTAHOBUTCS MIEPECHIIICHHBIM U YHCTHIE KPUCTAJUIBI BBHITIATAOT B OCA/IOK.

Kpucrannuueckass pemerka. Kpucramimueckas CTPYKTypa XapaKTepU3YeTCsl MPaBUIbHBIM
(peryisipHbIM) PaCTOJIOKEHUEM YaCTHUI] B CTPOTO OMPEIEICHHBIX TOYKAX MPOCTPAHCTBA KPHUCTAJUIA.
[Tpu MBICIIEHHOM COETUHEHUH STHX TOYEK JTMHHUSIMHU MOJTy4alOTCs IIPOCTPAHCTBEHHBIN KapKac, KOTOPBIN
HA3BIBAIOT KPUCTAJUTMYECKOU pemieTKoi. TOUKH, B KOTOPBIX Pa3MEIIeHbI YaCTHIIbI, HA3bIBAOTCS y3JIaMU
KPUCTAIMYECKOW pEmeTKH. B y37aXx MOTYT HAaXOJIUTBCS WOHBL, aTOMBl WM  MOJICKYITBI.
Kpucramnmmdeckass perierka COCTOUT U3 COBEPIICHHO OJMHAKOBBIX JJIEMEHTAPHBIX sUeeK (CM.
"3reMeHTapHast siuerka").

Kpucrammoruapatsl - KpUCTAIUTHYSCKUE THAPATHI (COSTMHCHHSI BEIIECTBA C BOIOH ), IMEIOIIHE
MTOCTOSIHHBIN COCTaB. BBIIEIAIOTCS U3 paCTBOPOB MHOTHX BEIIECTB, OCOOCHHO COJICH

MaccoBoe unciio(A) - cymma ymcia npoToHoB (Z) u HeiiTpoHoB (N) B sijpe aToma Kakoro-audo
anemenTta (A =7+ N).

MeTaindeckas CBSI3b- XUMUYECKasl CBSI3b B KPHUCTAJIE MEXK/Y TOJIOKUTEIBHO 3apsKEHHBIMH
MOHAMU MeTajula TOCPEICTBOM CBOOOJHO TepeMemanmuxcsi (1o BceMy oO0beMy KpHCTalia)
AIIEKTPOHOB C BHEITHUX 000JIOYEK aTOMOB MeTala.

MouJtekyiia - HaMMEHbINAs YacTHIa KaKOTo-IHOO0 BEIECTBa, OMPEACIAIONasl ero XUMHUICCKHE
CBOWCTBA M CITIOCOOHASI K CAMOCTOSITEITbHOMY CYIIIECTBOBAHUIO. MOJIEKYJIBI COCTOSIT M3 aTOMOB.

MoJIeKyIIIpHOCTh  PEaKIMH - YHCIO0 HMCXOJHBIX YacTHI[ (HampuMep MOJICKYJ, HOHOB),
OJIHOBPEMECHHO B3aWMOJICHCTBYIOIIUX JPYr C JAPYroM B OJHOM OJJICMEHTAPHOM aKTe peakIlvu.
MoneKkyasIpHOCTh pEakUMu MOXKET cocTaBiATh 1, 2 wiaum 3. COOTBETCTBEHHO pPa3jinyarOT
MOHOMOJICKYJISIPHBIC, OUMOJICKYJIIPHBIC U TPHUMOJICKYJISIPHBIC PEaKIIHH.

Heiitpon - anekTpuyueckn HeUTpaabHas dJIEMEHTapHas (T.€. HepasJeauMas) 9acTHUIla ¢ Maccou
npumepso 1,67-107?7 xr wmu 1,00867 a.e.M. HeliTpoHBI BMECTE ¢ IPOTOHAMH BXOJIAT B COCTAB ATOMHBIX
sanep.

Henonenennast mapa 3J1€KTpPOHOB - BHEUIHSS AJIEKTPOHHAS Mapa aToMa, HE Y4acTBYIOLIAs B
00pa30BaHUM XUMUYECKOU CBS3H.

Hopmansnasie ycnosus (H.y.) HazeiBatoT Temneparypy 0°C (273 K) u naBnenue 1 atm (760 mm
prytHOTO cto6a uimu 101 325 Ila).

HyxuoHbl - aneMenTapHble 4acTUllbl (IPOTOHBI U HEUTPOHBI), BXOSIINE B COCTAB Apa aToMa.

Oxucrnenue (BellecTBa) - XUMHUYECKas PEaKIus, MpPU KOTOPOW 3JIEKTPOHBI OTOMpaloTCa Y
JTAHHOTO BEUIECTBA OKUCIUTEIIEM.

Oxucnautens - BEIIECTBO, CHOCOOHOE OTHHUMATh JJEKTPOHBI Yy JPYroro BellecTBa
(BOCCTaHOBUTES).

Oxcuzpl - CIOXHBIE BEIIECTBA, COCTOAIIEE U3 aTOMOB JIBYX 3JIEMEHTOB, OJIMH U3 KOTOPBIX -
KHUCITIOPO/I.

Oxcuapl KUCIOTHBIE - OKCUIBI, KOTOPbIE B3aMMOJICHCTBYIOT ¢ OCHOBAaHHUSIMHU C 00pa30BaHHEM
COJIU U

Oxcupl OCHOBHBIE- OKCHJIBI, KOTOPBIE B3aUMOJICHCTBYIOT C KUCIIOTAMH C 00pa30BaHUEM COJIH U
BO/IBL

OpOutanpe - TPOCTPAHCTBO OKOJO SApa, B KOTOPOM MOXKHO OOHApYXKHUTh JJIEKTPOH. 3a
MpeiellaMH 3TOTO MPOCTPAHCTBA BEPOSTHOCTH BCTPETUTH ANIEKTPOH JOCTATOYHO Maja (MeHee 5%).

OcHoBaH#Me - CI0KHOE BEIIECTBO, B KOTOPOM aTOM (MJIM aTOMbI) MeTalljla CBSI3aHbl C THAPOKCH -
rpynnamu (OH-rpynnamu). PactBopumblie 0OCHOBaHHUSI MOTYT pacnafaThbcs B pacTBOpPE ¢ 00pa3oBaHUEM
ruapokcua-uoHoB OH".

OcHoBanne aM(poTepHOE- CI0KHOE BEIIEeCTBO, CIIOCOOHOE MPOSIBISATh KaK KHCIOTHBIE, TaK U
OCHOBHBIE CBOMCTBa B 3aBHCHMOCTH OT MapTHEpa Mo peakuuu. AMGOTepHOE OCHOBaHHE CIOCOOHO
OT/IaBaTh KaK MOHbI Bojgopojaa H' B peakuusx ¢ 0OBIYHBIMH OCHOBAaHHMSMM, TaK M THAPOKCH-TPYIIIIBI
OH’ B peakiusx ¢ OOBIYHBIMHU KHUCIOTaMH.

OTHOCcUTEHasi aTOMHast Macca - obo3Hadaercss cumBosioM Ar('r" - oT anrmmiickoro "relative" -
OTHOCHUTEIBHBIN) - OTHOIIIEHUE Macchl aroMa K Macce 1/12 atoma yriepona-12

[TepexoHOE COCTOSTHUE(TO K€, UTO AKTUBUPOBAHHBIN KOMIIIIEKC) - KOPOTKOXKUBYIIIAsi MOJIEKYIIa,
BO3HMKAIONIAsE B XMMHUYECKON peaKIuu TMpHU IEepexojJe OT HAYaIbHOTO COCTOSHHUS (pEareHThl) B

44



KOHEYHOE (MPOAYKTHI). DHEPrus U TeOMETpUs NEPEXOJHOTO COCTOSHUS COOTBETCTBYIOT BEpPIIMHE
HHEPTEeTUYECKOTO Oapbepa, Pa3IeAIoOnIero peareHTbl U MPOAYKTHI

Ilepnognueckunt 3akoH /[[.11. MeHeneeBa: CBOMCTBA 3JIEMEHTOB IIEPUOJIUYECKHA U3MEHSIOTCS B
COOTBETCTBUHU C 3apsAJIOM SJIEP UX aTOMOB.

[Topsinox peakuuu - MO JaHHOMY BEIIECTBY - MOKAa3aTeslb CTENEHU IIPU KOHLIEHTPALUHU 3TOTO
BEILECTBA B KUHETUYECKOM ypaBHEeHUHU. CyMMa MOPSAKOB 10 BCEM BELIECTBAM Ha3bIBAETCS OOINUM WIIN
CyMMapHbIM TOpsiikoM peakiuu. Hampumep, mis peakuuun 2 NO + Oz2= 2 NO2: xuHeTndeckoe
ypasuenne v = k[NOJ?[O:]; BTopoii nopsanok no NO, nepssiii mopsagok mo Oz, ob6mmuii (CyMMapHBbIii)
MOPSLIOK peakuuu 3. [{ist aneMeHTapHbIX Peakiuil HOpsAI0K - LIEJIOUNCIICHHAs BEIMUNHA, COBIIA/IA01Iast
C MOJIEKYJISIPHOCTBIO peakuuu. Jljig JApyrux peakuuil MOpsAKM — ONPENENIoTCS  TOJIBKO
HKCTIIEPUMEHTAIBHO, IPHYEM OHU MOTYT HMETh KaK [EJIOYHCICHHOE, TaK U IPOOHbIE (M Jaxe HYJIEBOE)
3HAuYEHUE.

[IpaBuno I'yHpa: mpu 3aceneHun opOUTale ¢ OJWHAKOBOW sHEpruer (Hampumep, msaTa d-
opOuTasnei) JIEKTPOHBI B IMEPBYID OYEPEIb PACCENSIOTCS MOOJUHOYKE Ha BakaHTHBIX ("MycThIX'")
opOUTAaNIsX, [TOCIIE YETO HAYMHAETCs 3acejeHre opOuTaiell BTOPbIMH 3JIEKTPOHAMHU.

[IpaBuno oxTeTa: aToMbl 3JIEMEHTOB CTpPEMSTCAd K Hambojiee YCTOWYMBOM 3IEKTPOHHOU
koHpurypauuu. Camas pacrpocTpaHeHHas yCTONUMBast 3JEKTPOHHAs! KOH(UTypalus — ¢ 3aBEpILIEHHOM
BHEIIIHEH 2JIEKTPOHHOM 000JI0UKOM U3 8 AJIEKTPOHOB (C OKMmemom dIEKTPOHOB).

[punnun Ilaynu: Hukakue ABa 3J€KTPOHAa B OJAHOM aTOME HE MOTYT XapaKTepU30BaThCs
OJINHAKOBBIM Ha0OPOM BCEX YEThIPEX KBAaHTOBBIX YUCEN N, |, m U s.

[Ipockok anmekTpoHa - OTCTyIUIEHHMS OT oOmel 18  OOJIbIIMHCTBA  AJIEMEHTOB
MOCJIEI0BATEIILHOCTH 3aI0JIHEHUS AJIEKTPOHHBIX obosouek (1s, 2s, 2p, 3s, 3p, 4s, 3d u Tak ganee),
CBS3aHHBIE C TE€M, YTO 3TH "HapyleHus mpaBui" O0OECHEeunMBalOT aToMaM HEKOTOPBIX AJIEMEHTOB
MEHBUIYIO SHEPTHIO IO CPAaBHEHUIO C 3aTI0JTHEHUEM 3JIEKTPOHHBIX 000J10ueK "Mo mpaBuiiam".

[Ipoctoe BermiecTBO - BEIIECTBO, KOTOPOE COCTOUT U3 aTOMOB TOJIKO OJHOTO 3JI€MEHTAa WU U3
MOJIEKYJ, TIOCTPOEHHBIX U3 aTOMOB OJHOTO 3JieMeHTa. [Ipumepsl: kene30, KUCIOpOo, aliMas, aproH,
Meb U T.1.

[IpoToH - ycroiumBas sjaeMeHTapHas (T.e. Hepa3JeiuMas) YacThIla C AJIeMEHTapHBIM (T.e.
HaMMEHBIIHM U3 BO3MOYKHBIX) TOJOKHTEBHBIM IEKTPUUECKUM 3apsaoM u Maccoit 1,67-1027kr (nm
1,00728 a.e.m.). [IpoToHBI BMECTE C HEHTPOHAMHU BXOJAT B COCTaB aTOMHBIX siziep. [lopsiikoBbIi HOMED
XUMHUYecKkoro snementa B [lepuoanueckoii cucreme [I.M1.MenzaeneeBa paBHsETCS YHCIy MPOTOHOB B
SJIpe aToMa 3TOT0 JIEMEHTA.

PacTBOpUMOCTB - CHOCOOHOCTH BEILIECTBA PACTBOPATHCS B TOM UM HHOM pacTBopuTese. Mepoii
PacTBOPUMOCTH BEIIECTBA MTPU JAHHBIX YCIOBUSX SIBIISIETCS €T0 COJIEP KaHUE B HACHIIIIEHHOM PacTBOPE.

PactBoputens: U3 ABYX MM HECKOJIBKHX KOMIIOHEHTOB PAacTBOpa PacTBOPUTENIEM HA3bIBACTCS
TOT, KOTOPBIH B3ST B OOJIbIIEM KOJIMUYECTBE U UMEET TO KE arperarHoe COCTOSIHUE, YTO U y pacTBopa B
LEIOM.

PacTBOp HACHIIIEHHBIH - paCTBOP, B KOTOPOM JIaHHOE BEILIECTBO MU JAaHHOW TEMIEpaType yxKe
Oonbiie He pacTBopsieTcs. HacbllleHHBI pacTBOp HAXOAWUTCS B JWHAMHUYECKOM DPAaBHOBECHUHU C
HEPACTBOPHUBIIIMMCS BEIIECTBOM.

PactBOphI - (QU3MKO-XUMUYECKHE OJHOPOIHBIE CMECH MEPEMEHHOIO COCTaBa, COCTOSIIHE U3
JIBYX WJIA HECKOJIBKUX BEUIECTB U MPOTYKTOB UX B3aUMOJICHCTBUSI.

PeareHTh! - HCXOJHBIE BEIIECTBA B XUMHUUECKON peakuuu. GopMysbl peareHTOB 3alnChIBAlOTCS
BCEr/la B JIEBOW YaCTH YpaBHEHMSI XMMUYECKON peaKIiH.

CKOpOCTh XMMHYECKOW pPEAaKIMH- KOJWUYECTBO BEUIECTBA, BCTYMAIOIIEIO B DPEAKIMIO WIN
oOpasyrolerocs Npu peakluy 3a eJUHUIYY BpEMEHHU B elnHuIle 00beMa cucteMbl. imeeT pazMepHOCTh
MOJIB/TT ceK ™.

CrnosxHO€ BElIECTBO- BELIECTBO, KOTOPOE COCTOUT U3 MOJIEKYJI, TOCTPOEHHBIX U3 aTOMOB Pa3HbIX
sneMeHTOoB. [Ipumepsl: cosb, caxap, AMOKCU yriiepoaa, OeH3UH, BoJa U T. ..

Coun - c0XKHBIE BEIIECTBA, B KOTOPBIX aTOMBI METAJIA CBSI3aHBI C KUCIOTHBIMU OCTaTKAMHU.

Conu KHcIBI€ - COIM, KOTOPBbIE TIOMUMO MOHOB METAJUIA U KUCIOTHOTO OCTaTKa COAEpkKAaT HOHBI
BOJOpOJIa.

Conu OCHOBHBIE - COJIM, KOTOPbIE IOMUMO MOHOB METaUla M KUCJIOTHOIO OCTaTKa COAep Katr
rujipokcuibHblie rpynnsl (OH-rpymnisr).
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CrannaptHas SHTanbIMs 00pa30BaHUS BELIECTBA - TEIUIOBOM 3¢ (dekT peakmuu oOpa3oBaHUS
JAHHOTO BELIECTBA U3 3JIEMEHTOB IIPU OIIPEJIETICHHBIX YCIOBUSIX.

CreneHb OKHUCIIEHHUS: TpU OOpa30BaHUM XUMHUECKUX CBS3EH MEXKIYy aTOMaMH 3JIEKTPOHBI
YaCTUYHO MEPEIaloTCs OT MEHEe 3JIEKTPOHOAKIENTOPHBIX aTOMOB K 00Jiee 3JIeKTPOHOAKIIETITOPHBIM
aroMaM. KoJm4ecTBO OTaHHBIX WM MPUHATHIX aTOMOM 3JIEKTPOHOB HA3bIBAETCS CTETIEHBIO OKUCIICHUS
aToMa B MoJiekyne. [Ipu cBS3bIBaHUM pa3HBIX aTOMOB CTENEHb OKUCIICHHS paBHA 3apsily, KOTOPBIHA
npuoOpen ObI aTOM B 3TOM COCIMHEHHH, €CJIA OBl OHO MOTJIO COCTOSITh U3 OJHUX HOHOB. OIUCHIBaET
COCTOSIHHE aTOMa B MOJIEKYJIE.

CrpykTypHbIe (HOPMYIIBI - H300paKEHUE MOJIEKYIIBI, B KOTOPOM MOKa3aH MOPSIOK CBA3BIBAHHS
aTOMOB MeXJly c000ii. XMMHUYEeCKHE CBSI3U B TaKuX (popMyrnax o0o3HavaroTcs yeproukamu. Hampumep,
crpykrypubie popmynst: Cl-Ca-Cl (monexyna CaClz), O=C=0 (monexymna CO2) u 1.1. Pekomenmyercs
B CTPYKTYPHBIX (POpMYIIax U300paxkaTh TAKKe U HEIOACIEHHBIC TIAPBI SIIEKTPOHOB.

TermnoBo#t a>¢ddekr peakumii- TemnoTa, BBHIACICHHAS WM TOTJIOMIEHHAS TNPH TMPOTEKAHUH
xuMudecko peakiuu. O0bpryHO 00603Havaetcs cumBoiamu Q. Ilpu moctossHHOM AaBieHun TertoBoit
ahdexT peakiuii paBeH M3MEHECHHUIO OJHTAIBNHH. B TEPMOXMMHUUYECKOW CHCTEME 3HaKOB
MOJIOKUTEITFHBIM CYUTACTCS TEMIOBOM J(PPEKT HK30TEPMUUYECKONW peakiuu (B KOTOPOM TErio
BbIAENsAeTCS "Hapyxy"). B TepMoauHaMuueckoil cucreMe 3HaKoB TEII0BOM 3((EKT SIK30TepMUUECKON
peakiuu cuuTaercs oTpunarebabM (Q = -[1H).

TUIBI XUMHYECKUX PEAKITHI:

-COeIMHEHM - KOT/1a JBa (1in 00Jiee) BelecTBa-peareHTa COeMHIIOTCS B OJTHO, 00JIee CII0KHOE
BEIIECTBO;

-pa3NioKeHUs- KOT'/la OJIHO CJIOKHOE MCXOJIHOE BEIECTBO pasjlaraeTcs Ha JBa MU HECKOJIbKO
0o0Jiee MPOCTHIX;

-00MeHa- KoTrJa peareHThl OOMEHHBAIOTCS MEXIy OO0 aTOMaMM WM IEJBIMU COCTaBHBIMH
YacTSAMH CBOUX MOJIEKYIL.

-3aMEIICHHs- peakuu OOMeHa, B KOTOPHIX Y4YacTBYET Kakoe-IMOO TMpOCTOE BEIIECTBO,
3aMelaroniee OJ1H U3 3JIEMEHTOB B CII0)KHOM BEIIECTBE;

-HeUTpaimM3anuu- (BakKHas Pa3HOBHUIHOCTh peaknuii oOMeHa): peakuuu OOMEHa MEeXIy
KHCJIOTOM M OCHOBAHHEM, B pe3yjIbTaTe KOTOPhIX 00pa3yeTcs COJIb U BOJA;

-OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU - PEAKIIUU BCEX MEPEUUCIICHHBIX BBIIIE TUIIOB, B
KOTOPBIX MPOUCXOJUT HU3MEHEHHE CTENEeHH OKHCIEHHUS KakKuX-IM0O0 aTroMOB B pearupyrouux
MOJIEKYJaXx.

TutpoBanue - crioco6 onpezeneHuss KOHLIEHTPALUU PacTBOpa BelllecTBa 4 ¢ IOMOIIBIO pacTBOpa
BelecTBa b, KOoTopoe pearupyer ¢ BemiectBOM A. K TouHO OTMEpeHHOMY 00BEMY HCCIIETyeMOro
pactBopa 4 mo KamisiM J100aBisAOT pacTBOp 5 u3BecTHOM KoHLeHTpauuu. OKOHUAHHE pPeaKIUH
OTpEENA0T ¢ MOMOUIbI0 MHAMKaTopa. [lo oObemMy M3pacxoJOBaHHOTO pacTBopa b CymsaT o uucie
MoJIeii BeliecTBa A B 0OTOOpaHHOM MpoOe 1 BO BceM pacTBope A.

Ouznyeckue SBICHUS- SIBICHUS, HE COMPOBOXKAAIOIIMECS MPEBPALICHHEM OJHUX BEIIECTB B
Jpyrue myTeM pa3pbiBa U 00pa30BaHMsI CBSI3€H B MX MOJIEKYaX.

XUMUYECKHUE SBIICHUS - SBICHUS, IPU KOTOPBIX OJTHU BEIECTBA, 00IaIal0NINe ONpeaeTIeHHbIM
COCTaBOM U CBOMCTBaMHM, MPEBpPALIAIOTCS B ApPyrue BEIIECTBA - C JPYTUM COCTaBOM U JPYTUMHU
cBoiictBamu. [Ipu 3TOM B cocTaBe aTOMHBIX Si/iep U3MEHEHUN HE MPOUCXOAUT. XUMUYECKHE SIBICHUS
Ha3bIBAIOT WHAYE XUMHUYECKUMHU PEAKIUSIMHU.

XuMUs - HayKa O BEIIECTBaX M 3aKOHAX, MO0 KOTOPHIM MPOUCXOAT UX MPEBPALICHUS B JPyrue
BEIIECTBA.

[lenoub- pacTBOpUMOE B BOJE cHibHOE ocHoBaHue. Bcee menoun (NaOH, KOH. Ba(OH)2) B
pacTBopax pacmaaloTcsi Ha KAaTHOHBI METAJUIOB U TUApOKcUI-uoHbl OH™.

DK30TepMUYECKHE PEAKUUU(OT T'PEUYecKOro €XO - BHE, CHAPYXKH) - XHUMUYECKHE PEaKIUu,
MPOTEKAIOIINE C BbIICJIEHUEM TEIUIa.

DJNEeKTPOH - yCcTOMUYMBAs 3jeMeHTapHas (T.e. HepaszJaeluMas) 4acTHIA C JJIEMEHTapHBIM (T.e.
HAMMEHBIIUM M3 BO3MOKHBIX) OTPULATENBHBIM JJIEKTPHUYECKMM 3apsaoM M maccoit 9,11-1073% kr.
DJEKTPOHBI ABJISIOTCS COCTABHOM YacThIO aTOMOB BceX dJieMeHTOB. O01aJat0T CBOWCTBAMH KaK YacTHll,
TaK W BOJIH.
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DNeKTpoHHasT KOH(UTypalusi- paclpesieleHue >JICKTPOHOB 10 SHEPreTUYECKUM YPOBHSM,
CYIIECTBYIOIIUM B 3JIEKTPOHHOM 00JIake aToMa. DJIEKTPOHHYI0 KOH(DUTYPALIMIO ONUCHIBAIOT PAa3HBIMU
criocob0aMu: a) C MOMOMIBIO JJICKTPOHHBIX (hopmyl, 6) ¢ TMOMOIIBIO OPOUTANBHBIX JUATpamMM (CM.
“anmexTpoHHas popmyna”, aEKTPOHHAS sTueiiKa’”).

OnexktpoHHass (opMmyia- 3alucCh PACHpPEICNCHUS HMMEIOUIMXCS B aTOME JJIEKTPOHOB IO
SHEPTeTUYECKUM YPOBHIM W opOuTtamsiMm. Hampumep, snexTponHas (gopmyia KuACIOpona (SJIeMEHT
HOMep 8, aTOM COJIEPIKHT 8 31eKTpoHOB): 15 282 2p*,

DIEeKTPOOTPUIIATETLHOCTD - OTHOCHTEIbHAS CIIOCOOHOCTh aTOMHBIX sIJIEp MPUTATHBATH K ceOe
AIIEKTPOHBI, 00pPaA3YIOIINE XUMHUECKYIO CBS3b. XapaKTEpU3yeT CIHOCOOHOCTh aToMa K IMOJIIPH3ALUN
XUMHUYECKUX CBS3EH.

DNEMEHT - BEIIECTBO, COCTOSIIEE U3 aTOMOB OJHOI0 BH/Ia (M3 aTOMOB C OJIMHAKOBBIM 3aps0M
s1pa). YacTo JIeMEHT COJIEP’KUT B CBOEM COCTABE HECKOJIBKO M30TOIIOB.

DHJIOTepMUYEeCKHe peakiuu (0T Tpeudeckoro endon - BHYTPH) - XUMUYECKHUE PEAKIIHH,
MPOTEKAOIINE C MOTJIOIIEHUEM TeTlIa.

Dueprus aktuBaiuu (E,, uHoraa o6o3navaercs kak [1E®) - 510 Ta nononnurensHas sHeprus (k
cpenHeil sHepruu E cTalkuBarommxcs 4acTull), KOTopas He00X01uMa, YTOObl CTOJIKHOBEHHE MPUBEIIO
K XMMHUYECKOW peakiuu. DHEprui0 akTUBALMK MHOTJA Ha3bIBAIOT TAK)KE IHEPreTHUECKUM OapbepoM.
Kaxxngast xumuueckas peakuysi UMEeT CBOIO SHEPrui0 akTUBaLUMU. 3HaueHus E. ans peakuuil Mexmay
HEHUTpaJIbHBIMU MOJIEKYJIaMH COCTaBIISIOT, Kak npasuio, ot 80 g0 240 k/[x/mons. Ha Bennuuny E. He
BIIUSIET TEMIIEPATypa, HO MOXKET MOBJIHUATH PUCYTCTBUE KaTaIU3aTopa.

OHrtanmemust - "Terocoiepkanue’ pearupyromux BemecTB. OO6o3nauaercs kak [JH. Ilpum
MTOCTOSIHHOM JIaBJIEHUH (€CITU peakius UAET HE B 3aMKHYTOM COCY/I€) U3MEHEHHE SHTAJIBIIUH B Ipoliecce
XUMUYECKON PEaKkiuy paBHO €€ TeTIoBOMY d(PEKTYy.

SnepHble peakuuM - TMpeBpalleHHe OJHUX BEUIECTB B JApPYrue, HO HE IyTeM pa3pblBa M
o0pa3oBaHUsI XUMHUYECKUX CBSI3€H, a MMyTeM HU3MEHEHUS CTPOCHHUS sIEp DJIEMEHTOB, YUaCTBYIOIIUX B
TaKUX PEaKLHIX.

15. OCOBEHHOCTH PEAJIM3ALINU JUCHUTIJIMHBI AJ11 UTHBAJIMAOB U JINL]
C O'PAHUYEHHBIMHA BO3MOKHOCTAMMHU 31OPOBbS

B cooTBeTcTBHMM ¢ MeTOIMYECKUMHU peKoMeHaanusIiMu MuHoOpHayku P® (ytB. 8 anpens 2014
r. No AK-44/05BH) B Kypce mpenrojaraercs UCIojab30BaTh COIMAIbHO-aKTUBHBIC U PEQIICKCUBHBIC
MeTOo/ibl OOy4YeHHSs, TEXHOJOTHH COLUOKYIbTYpHOU peabuiurtanuu oOydatommxcsa ¢ OB3 ¢ wmelnbto
OKa3aHHUs MOMOIIH B YCTAaHOBJICHUH MOJTHOIEHHBIX MEKJIMYHOCTHBIX OTHOIICHHI.

OOyyeHue JMIl C OTPaHUYEHHBIMH BO3MOKHOCTSMH 3JI0POBBSI OCYHIECTBIISETCS C YYETOM
WHIUBUAYAIBHBIX MCUXO(PHU3NYECKHMX OCOOEHHOCTEW, a JUIsi MHBAIMJOB TaKXKEe B COOTBETCTBUU C
WHIUBUAYAIbHON IPOTpaMMOil peabuauTay HHBAJIN/IA.

st M1 ¢ HApYLIeHHeM ¢JIyXa BO3MOXKHO MPEI0CTaBIeHUEe HH(POPMAIIMK BU3YaTbHO (KPAaTKHiA
KOHCIIEKT JIEKIMH, OCHOBHAS W JOTOJIHUTENbHAs JIUTEpaTypa), Ha JIGKIMOHHBIX U MPAKTHUYECKUX
3aHATUSX  JOIMYyCKaeTcsl TMPUCYTCTBHE AacCUCTEHTa, a TaK JKe, CypIONEpeBOJAYUKOB U
TU(dIOCYpIOTIEPEBOTYUKOB.

OueHka 3HaHUM CTYAEHTOB Ha MPAKTUYECKUX 3aHATHUAX OCYIIECTBIISIETCS Ha OCHOBE
MUCbMEHHBIX KOHCIIEKTOB OTBETOB HA BOIIPOCHI, MUCbMEHHO BBIMOJHEHHBIX TPAKTUYECKUX 3aJaHUH.
Jloknan Tak ke MOKeT OBITh MpEIOoCTaBiIeH B MUChbMEHHOW Qopme (B Buae pedepara), mpu 3TOM
TpeOOBaHUs K COJEPKAHHUIO OCTAlOTCA TEMU K€, a TpeOOBaHMs K KAaueCTBY U3JIOKEHHUs MaTepuana
(TIOHATHOCTb, KAYECTBO PEUH, B3aUMOJCHCTBHE C ayAUTOPHUEH U T. J1) 3AMEHSIOTCS Ha COOTBETCTBYIOIIHE
TpeOoBaHUs, TPEIbsIBIsEMble K MHUCbMEHHBIM paboTaMm (KauecTBO O(GOpPMIICHHS TEKCTa W CIHCKa
JIUTEpaTyphl, TPaMOTHOCTb, HAJTUYNE WILTIOCTPAIMOHHBIX MAaTEPUAJIOB U T.1.)
C y4eToM COCTOSIHHMS 3I0pPOBbS MPOCMOTP KUHO(PWIBMA C TMOCIEIYIOIIUM aHATU30M MOXET OBIThH
MIPOBEJIEH IoMa (Harpumep, Tpu He0OX0IMMOCTH JOTIOTHU-TEIHHON 3BYKOYCHUIIMBAIOIIEH anmapaTypsl
(HaymHHMKHM)). B TakoMm ciydae CTYIEHT MpeNoCTaBlisieT NMHUChbMEHHBIH aHalli3, COOTBETCTBYIOIIUN
MIPeIbABISEMBIM TPEOOBAHUSM.

[IpomexyTouHass arrectanus A JUI C HAPYLICHUSIMHU ClIyXa MPOBOJUTCS B NMUCBMEHHOMU
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dopme, mpH 3TOM HCHOJB3YIOTCS OOIIME KpUTEpHH OleHMBaHUSA. llpu HEOOXOIUMOCTH, BpeMms
MOJITOTOBKH HA 3a4€Te MOXKET ObITh YBEIMUYCHO.

Jlist JiMI ¢ HApYIIeHHeM 3peHHsl JOIYCKaeTcs ayaualibHOE MpeJocTaBlieHue WH(GOpMAIu
(HampumMmep, ¢ MCMOJIb30BAaHUEM IPOrPaMM-CHUHTE3aTOPOB PEUM), a TaK K€ MCIIOJIb30BaHUE HA JIEKLUAX
3BYKO3aIUCHIBAIOIINUX YCTPOUCTB (AMKTOGOHOB W T.71.). JlomycKaeTcss MPUCYTCTBHE Ha 3aHATHAX
accUCTeHTa (TIOMOIIHHKA), OKa3bIBAIOIIEr0 00YJaIOUIMMCS HE00X0AUMYIO TEXHUYECKYIO TOMOIITb.
OneHka 3HaHUHN CTY/IEHTOB HA CEMUHAPCKUX 3aHATUSX OCYILECTBIISETCS B YCT-HOU opme (KaK OTBETHI
Ha BOTIPOCHI, TaK M TpaKTHYecKue 3amanus). Ilpm HeoOxoammocTh aHanmm3a QuiIbMa MOXET OBITh
3aMEHEH OIHMCAaHUEM CUTYallud MEXITHHUYECKOI'O B3aMMOJEHUCTBUS (Ha OCHOBE OIbITa PECIIOHICHTA,
XYI0KECTBEHHOU JIUTEpa-Typhl U T.1.), [I03BOJISIOIIUM OLIEHUTH CTENEHb C(OOPMUPOBAHHOCTH HABBIKOB
BJIQJICHUS] METOJIAMH aHAJIM3a M BBISBJICHUS criePuKu (yHKIMOHUPOBAHUS U PA3BUTHUS TICUXUKH,
MO3BOJISIIOMIMMHU YYUTHIBATh BIMSHHE STHHYECKHX (akTopoB. [Ipw mpoBe-A€HWH TPOMEKYTOUYHOU
aTTecTalluy JJIs JIMI C HapylIeHUEM 3pEeHMs] TECTUPOBAHUE MOXKET OBbIThb 3aMEHEHO Ha YCTHOE
cobeceJOBaHUE 110 BOIIPOCAM.

JInna ¢ HapymeHusIMH ONIOPHO-ABUTATEJBLHOI0 ANNapaTa He HY)KJIal0TCs B 0COOBIX popmax
MIpeI0CTaBJIeHNs y4eOHbIX MaTepuanoB. OJTHAKO, C YIETOM COCTOSTHUS 3/10POBbsI YaCTh 3aHITHI MOKET
ObITh pealn30BaHa JUCTAHIMOHHO (mpu momomu cetu «HTepHeT»). Tak, nmpu HEBO3MOXKHOCTH
MTOCEILIEHUS JIEKIIMOHHOTO 3aHATHS CTYJIEHT MOKET BOCIOJIb30BaThCS KPATKUM KOHCIIEKTOM JIEKITHH.

[Ipy HEBO3MOXHOCTH TOCEHICHHS] MPAKTUYECKOTO 3aHATHS CTYACHT JOJKEH IMPEeA0CTaBUTh
MMCbMEHHBIH KOHCIIEKT OTBETOB Ha BOIMPOCHI, MMCbMEHHO BHIIIOJHEHHOE MPAKTUYECKOE 3aaHHUE.
Jlokiiaq Tak ke MOKeT ObITh NMpeAoCTaBiIeH B MUChbMEHHOW (opme (B Buae pedepata), Mpu 3TOM
TpeOOBaHUs K COJAEPKAHMIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KauecTBY H3JI0XKEHHUS Marepuaia
(OHATHOCTb, KAYECTBO PEUH, B3aUMOJCUCTBHE C ayAUTOPUEN U T. ]1) 3AMEHSIOTCS Ha COOTBETCTBYIOIIHE
TpeOOBaHUs, NpPEIbsIBIsEMble K NMHUCbMEHHBIM paboTaM (KauecTBO O(OPMIIEHUS TEKCTa M CIHCKa
JUTEpaTyphl, FPAMOTHOCTh, HATMYME WILTIOCTPALIMOHHBIX MAaTEPHAJIOB U T.11.).

IIpomexxyrouHass arrectanus Ui JIML C HAPYILIEHUSMHU OIOPHO-IBUIATEIbHOTO ammapara
IIPOBOJIUTCS Ha OOIIMX OCHOBAHUSAX, IIPU HEOOXOAUMOCTH MPOLEAYpa 3a4eTa MOKET OBbITh pealn30BaHa
JTUCTAHITMOHHO (HaIpuMep, MPU MMOMOIIH ITPorpaMMbl SKype).

J1J1s1 3TOro 10 JOTOBOPEHHOCTH C IPENOJaBaTeIeM CTYIEHT B ONIPEIEIIEHHOE BPEMs BBIXOAUT Ha
CBSI3b /ISl IPOBEAEHUS MPOLEyphl 3aueTa. B TakoM citydae 3a4er caercs B BUJE coOeceoBaHus Mo
BonpocaM (cM. (OpMbI MPOBEJICHHSI TPOMEKYTOUHOM aTTecTalMy IS JIML C HApyLISHUSIMU 3pEHMS).
Bonpoc u npaktudeckoe 3ajjaHue BEIOUPAIOTCS CAMUM MPENOaBaTENIEM.

[Ipumeuanue: @OHJBI OLIGHOYHBIX CPEJCTB, BKIIOYAIONINE THUIOBBIC 3aJaHUS U METOJbI OLCHKH,
KPUTEpUU OLECHUBAHUS, IIO3BOJISAIONIME OIICHUTh pEe3yJbTaThl OCBOEHHS JAaHHON AMCHUILIUHBI
obyuarormumucs ¢ OB3 moryT Bxoauth B coctaB PIIJ] Ha mpaBax oTaeIsHOTO JOKYMEHTA.

[Iporpammy coctaBuim:

O.A. AnanneBa — JOLICHT OTACIICHUA 6HOTCXHOHOFHﬁ, KaHIUJaT XUHMHUYCCKHUX HAYK
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