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1. EJIM OCBOEHUSA JUCLHUITJINHBI

HCJ'IHMI/I OCBOCHHUSA TUCHHUILINHBI «HpaKTHKyM o XMMHUHN» SABJAIOTCH:

HN3YUCHHUC CTYACHTAMU OCHOBHBIX MOHATHH ¥ 3aKOHOB XHUMHU,
OCBOCHHE OCHOBHOI'O MaT€purajia 1o CTpOCHUIO aTOMOB, XHUMHYECKOU CBSI3U B

3aKOHOMEPHOCTSIM, CBSI3aHHBIM C IEPUOJUYECKUM 3aKOHOM U TIEPUOJUUECKOM
cuctemoi anemenToB J[. 1. Mennaeneena.

W3y4YE€HHE OCHOB XMMHUYECKON TEPMOJINHAMUKN U KNHETUKHA XUMHUYECKUX
IIPOLIECCOB.

MoJTyuyeHue TIyOOKUX 3HAHUN MO0 TEOPUN PACTBOPOB U TEOPHH JIEKTPOXUMHUYECKUX
IIPOLIECCOB.

dopMupyeMble TUCHUIUIMHON 3HAHWUS W yMEHUS T'OTOBAT BBITYCKHHKA JAHHOU

00pa30BaTeNbHON MPOrpaMMBbl K BBITIOJHEHUIO CIEAYIOIUX OOOOIIEHHBIX TPYAOBBIX (YHKIIHIA

(TpyIOBBIX (YHKLMIA):

Tabauuya 1.1.

Kon u O0o00uIeHHBbIE TPYAOBBIE GPYHKIHMHU Tpynosbie pyHKIUH
HaMMeHOBaHUe Kon HanmenoBanue Yp HaunmenoBanue Kon Ypo
npogeccuoHaIbH OBeHb BeHb
oro KBaJIM(pu (moaypos

Cranaapra Kaluu €Hb)

KBa
Juduran
HH

01.001 Ilemarornyecka Oomenenarornu | A/01.6
enaror sl 1eATENbHOCTbD IO eckast GbyHKIHS. 6

(mexaroruy MPOEKTUPOBAHU OO0yueHue
eckast 10 U pean3aluu BocnurarenbHas A/

NeATEJLHOC o0OpazoBaTenbH nesareabHocts  02.6 6
Th B Oro mpolecca

JDOLIIKOJBHO| A o0OpazoBaTenbH 6 P E—— N
M, BIX OpraHu3aIusaX

HAYAJIbHOM JIOTIIKOJIEHOTO, aestenpHocTs  103.6
oo1em, Ha4aJabHOro OOILEro,

OCHOBHOM OCHOBHOTO 6
oo1em, oo1ero,

cpeaHeM CpEeIHETo
oomem o01ero oopa3oBaHus

o0pa3oBaHu Ilemarornuecka Ilemarornyeckas
H) sI IEATEILHOCTD T10 JeSATEIBHOCTD 10

(BocnuTaTre MIPOCKTUPOBAHU peanuzanuu
JIb, 10 U peain3aluu nporpamm

YUHTEJIb) B OCHOBHBIX 6 OCHOBHOTI'O " 5036 6

o0mieoOpa3oBareabH CpEIHEro
BIX IIPOTPaMM obmero
00pazoBaHus




2.010

Cnenuajuct no
NPOMBIIIJICHHOU
¢bapmanuu B
o0JiacTu
HCCJIeI0BAHUIT
JIeKapCTBeHHBIX
CpencTB

IIpoBeneHue
pabot 0|
MCCIIEJOBAHUSM
JIEKapCTBEHHBIX
CPEICTB

IIposenenue
paboT 1mo
(hapMarieBTHIeCKOi
pa3paboTke

A/
01.6

[IpoBenenue u
MOHUTOPUHT
JOKIMHUYECKUX
HCCIE0BaHUN
JIEKaPCTBEHHBIX CPEJICTB

A/
02.6

IIposenenue u
MOHHUTOPUHT
KJIMHUYECKHX
HCCIICAOBAHUI
HeKapCTBCHHBIX
MpernapaToB

A/
03.6

26.008
Crhnenmaaucr-
TEXHOJIOT B
odJacTu

NPUPOI0OXPAHHBIX

(3KO0JIOTHYECKHX)
OMOTEXHOJIOr Wil

MonuTtopuHr
COCTOSIHUS
OKpYXKarolle cpelpl
c MIPUMEHEHUEM
MPUPOTOOXPAHHBIX
OMOTEXHOJIOTHIT

OcyiecTBieHUE
9KOJIOTHYECKOH OLICHKU
COCTOSTHHUS
MOTHAI30PHBIX
TEPPUTOPUI U
BO3MOXXHOCTH
MIPUMEHEHUS Ha HUX
MIPUPOAOOXPAHHBIX
OMOTEeXHOJIOTHI

A/01.6

OreHka pucka u
OCYILIECTBIICHUE MEP
IpopUIaAKTHKH
BO3HUKHOBEHHS 0YaroB
BPEIAHBIX OPraHU3MOB Ha
TOTHAA30PHBIX
TEPPUTOPHSIX C
MIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

A/02.6

Pa3paboTka MapKepHBIX
CHCTEM U TIPOTOKOJIOB
IIPOBEICHUSL
MOHHTOPHHTA
[IOTEHI[UAILHO OIIACHBIX
0M000BEKTOB

A/06.6

CocraBieHue
MIPOTHO3HBIX OIICHOK
BIUSTHHS XO3SMCTBSHHOM
JIeSITeILHOCTH YCIOBEKa
Ha COCTOSTHHEC
OKpY>Karolen Cpeibl ¢
MIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOUH

A/04.6

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO
Juctunnuna  «[IpakTukyM 1O XUMHH» OTHOCUTCS K ©a30BOM 4acTu

n3ydaercs Bo 1 cemecrpe.

JIVCITATIIINH




Hpezmar aeMBbIi KypC TIOMOXET CTYACHTaM HpI/IO6p€CTI/I 3HaHHUA 110 OCHOBHBIM

XUMHUYCCKUM MMOHATUAM, ITOHATH CYINHOCTH NPOTCKAHUSA XUMHUYCCKUX MPOLECCOB.

Taoauuna 2.1.

Ces3b AU CHHUIIJINHBI «HpaKTI/IKYM Mo XUMMUMW» € NMIpeAIeCTBYIOIIMMHU JTUCHUIIJIMHAMHA

H CPOKH UX U3YYCHUSH

Kog JucuunnuHel, NpeAmecTBYIOINE JIUCHUILINHE Cemectp
JMCLIATUTUHBI «XuMUS»
b1.0.21 Maremaruka 1
b1.0.08 WNudopmaTrka, nHHOPMAMOHHBIE TEXHOIOTUH 1,2
Tabauna 2.2.

CBs3b AUCIHUIIJINHBI «HpaKTI/IKYM Mo XUuMMM» € NOCJEAYIOIIUMHA TUCHUIIVIMHAMHA U

CPOKH HX M3YYCHHUSHA

Kon JucuMIuineel, CcleAyroume 3a  JUCHUIUTMHON Cemectp
UCHAILIAHEBI «XUMUA»
b1.B.JIB.08.01 duzuka 3
b51.0.04 Bbe3omacHOCTE XKU3HENEATEILHOCTH 3

B pe3yabTare 0CBOCHUS IUCHUIIMHBI 00Y4alOUIUICH TOJIKEH:

3HATh:
o [lpuHnunsl KiaccuUKAIMN U HOMEHKIATYPY HEOPTAaHUYECKUX COSAMHEHUN;
[ ] OCHOBHBIe THUIIbI XUMHWUYCCKHUX CB}I3GI>’I;
e  OCHOBBI COBPEMEHHOW TEOPUU CTPOCHHS aTOMa;
e Teoputo KOMIIEKCHBIX COCTMHEHUI;
e OCHOBBI SHEPIeTUKU U KUHETHUKU XUMUYECKUX MPOLECCOB;
e Teopuio pacTBOPOB HEJIEKTPOJIMUTOB U JIEKTPOJIUTOB;
° OCHOBBI JIEKTPOJIUTHUECKUX MPOIIECCOB;
yMeTh:

HaXOI[I/ITI) CBs3b MCKOY CTPOCHUCM BCIICCTBA u €ro XUMHUYECCKUMHAU
BO3MOXKHOCTSIMH;

Pemate mo0Oble XMMHUYECKHE 3a]laud, ONUPAsACh HA TEOPETHUECKUH MaTepHuai
OCHOB XUMHH;

[TpoBomuTh mpocTeime pacu€Thl 1O  OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIM
pCakuuAM, SHEPTCTUICCKHUM U KHHETUYCCKUM ITpoueccaM, TCOPHUU paCTBOPOB;
PaGotatr B mabopaTopuu C WCHOJIB30BAaHUEM IMPOCTEHUIIETO JIAOOPATOPHOTO
000pyIOBaHUS;

CoCTaBIIITh XUMHAYECKUE peakuuu JMFOOBIX XUMHYECKUX MpoLcCCOB MU BLINIOJIHATH
Ha UX OCHOBE HEOOXOIMMBIC pPacUeThl.



BJAJACTh:

e MeToauKoi MPOBEICHUS XUMUYECKOTO SKCIIEPUMEHTA B JTA00OPATOPHBIX YCIOBUSIX;
e VYMeHHEM MpPaBUIBHOTO OOBACHEHUS pE3yJbTaTOB HKCIEPUMEHTA, €CIU JaxKe

pe3yNbTaT OTPHUIATEIbHBIN;

e MeronaMu OKa3aHUsS MEPBOW MOMOIIM MPU HECUACTHBIX CIyYasX B XUMHUYECKOMN
1abopaToOpHH.

3. KOMIIETEHIUHA OBYYAIOHIETI'OCS, @OPMUPYEMBIE B
PE3YJIbTATE OCBOEHUA JUCHUIIJIMHBI

Hpouecc N3YUCHHUA IOUCHUIUIMHBI HaIllpaBJICH Ha q)OpMI/IpOBaHI/IC 9JICMCHTOB

cnegyromux kommereHiuid B coorBerctBuu ¢ ®I'OC BO u OIIOII BO no panHomMy

HaIIpaBJICHUIO IMTOATOTOBKHU:

Tabnuuya 3.1.
K HaumenoBanu Nupukarop B pe3ysabTare ocBOeHUA
on € KOMIeTeHINH AOCTHKEHU S AUCHHUILIMHBI 00y4aroIuiics
KOMIIeTeHI] KOMIIeTeHIIUH JOJIZKEeH:
M
Ynueepcanvnvie komnemenyuu u UHOUKAMOPbL UX OOCHIUICCHUA
YK-5 Crniocoben UYK-5.1. 3HaTh:
BOCTIpUHUMATh | MHTepnperupyer - TpeOOBaHUS U MPUHLIHUIIBI
MEKKYJIBTYPHOE ucropuio  Pocemn B | yepe_nonaranus;
pasHOOOpasme | forronere  MHPOBOTO - TPUHIUOBL U  METOJIBI
UCTOPHYECKOTO
obmecTsa B | passuras; IUIAHUPOBA-HUS;
COILIMaJIbHO- UYK-5.2. - METOJbl OpraHM3alUHh U
HUCTOPUYECKOM, Yuunteisaer npu | yrnpap-JieHUsT B 00JIaCTU XUMHH,
3TUYECKOM ¢ | COUHAIBHOM 1 | mpuMeHs-
dunocodekom ggﬁf{ﬁﬁjﬁggfecme eMble Ha (egeparbHOM U
KOHTEKCTaxX HacieHe 4 | PETHO-HAJIBEHOM YPOBHSX;
COLIMOKYJIBTYpHBIE Ymers:
TPaIMIMA  Pa3IUYHBIX - (dhopmMynupoBarthb
COUMANBHBIX TPy, | mepedyeHb B3aMMOCBSI3aHHBIX
BBE(;)C::;{ " KOI:E;Z‘;&; 3a71ad, 06eCHe‘II/I—BaIOI_HI/Ii(
pemrim, uocodekue | AOCTHKEHHE MOCTaBJICH-HOM
M 9THYECKUE YUCHHS, e,
HNYK-5.3. - OIpeACHIATh 0XKHJACMBbIC
Hpunepxusaercsa pe3yJb-TaThl PelIeHUs 3a1a4;
MIPUHIUIIOB

HEAUCKPUMHWHAIIMUOHHOT'O
B3aI/IMO)IeI7[CTBI/I$I npu

JUYHOM M  MacCOBOM
OOIIICHUH B LeJIsX
BBITIOJTHCHU ST
po¢eCCHOHATBHBIX
3a7a4 U yCWICHHS
COLMAJIbHOM
HWHTETPAIIH.

- pa3pabaTsiBaTh
pa3iuuHble BUABl IJIAHOB TIO
peain3anuu MporpaMm B

001aCTH XMMUH;

-  TPOBOJUTH aHAIH3
IUTAHOB C TO3MIMHM MPaBOBBIX
HOPM, UMEIO-IIHUXCS PECYPCOB U
OTPaHUYCHUH;

- TPOBOIUTH  OIICHKY
peCypcHOro obecrnieueHus
pa3INYHBIX MEpOTPUATUN
XUMHUYECKOTO Xapakrepa

(Hay4YHO-IIPaKTUYECKUE




KOH(epeHIINH,
CEMUHAPBI, TUCITYTHI);
- OPHUCHTUPOBATHCA B

Hay4HbIE

3aKOHOJ1a-
TEJICTBE UM IPABOBOU
JIuTeparType, [IPUHUMATH

pEeLIEHUs] U COBEpIIaTh AEHCTBUS
B COOTBETCTBHH C 3aKO-

HOM.

Baanern:

- METOJIMKONM U METOoJaMu
IJIAHU-POBAHUS W  TPOBEICHUS

HAy4HOTO
HCCIIEIOBAHHS o
ompeneneHuo 3P QPeKTUBHOCTH

JACATCIIBHOCTHU B 00J1aCTH XMMUH.

06menp0¢[)eccuonaﬂbuble Komnemenuuu u un&ukamopbl UX 00CMUICCHUSA

OIIK-6

Cnocoden
NpeacTaB-JIaTh
pe3yabTaTel  CBO-€il
padoTbl B YCTHOH M
NMCbMEHHOH (opme
B COOTBETCTBHM €

HOP-MaMH u
NnpaBHJIaMH,
NPUHSTHIMU B
npogec-CHOHATBLHOM
coo01ecTBe

OIIK-6.1.

3HaeT OCHOBBI
(byHIa-MEHTaIbHBIX
pas3zenon
MaTeMaTHKH,
buzukw, XUMUH,
HayK o 3emie u
Owmoyiorux, Heo0Xo-
MBI B
nmpodeccruo-HaTbHON
NesITeIbHOC-TH,
BO3MOYKHOCTH u
obnactu
PUMEHECHUS
METO/I0B
AKCTIEpPUMEH-
TaJIbHBIX HCCIIEI0Ba-
HUH B pU3MKE.

OIIK-6.2.

VYmeer
HCIIOJIB30BATh
OCHOBHBIE  3aKOHBI
ec-
TECTBEHHOHAYYHBIX
JUCLIUILINH I 00b-
SICHEHHUSI
IKCIIEPUMEH-
TalbHBIX pe3yiIbTa-
TOB; MPUMEHSATh
METO-/IbI
MaTEMATHYECKOTO

3HaThb:

I/ICTOpI/IIO CTAHOBJICHUA "
pa3BUTUS  XUMHHM,  METOJIOB
HCCIICIOBAHUS u BKJIAJI

POCCUMCKUX Y4YEHBIX B pa3-BUTHE
XHAMHHU; POJb XUMHH B €cC-
TECTBO3HAaHUM, €€ CBA3b C
JIPYyTAMHU €CTECTBCHHBIMH
HayKaMu, 3Hau€HHe B IHKHU3HU
COBPEMEHHOTO oOmecTna;
CYILIHOCTh M COLIMAJIbHYIO 3HAUU-
MOCTb cBOEH Oynyieit
npodeccun;  MEpCreKTUBBl U
BO3MOKHOCTH JAJTbHEUIIIETO
00pa3oBaTENbHOIO  MapIIpyTa;
TpeOoBaHUS K  O(QOPMIICHHUIO
pedeparos, HAYYHBIX
coobmenuii, Tpedoanust 'OCTa
Ymers:

0pOpMIIITH pedepartsl,
Hay4YHbIE COOOLICHUS C Y4YETOM
tpeboBanuii 'OCTa

Baangern:

- METOAaMHU
TEOPETUYECKOTO u
AKCTIEPUMEHTAIEHOTO

HUCCICI0BA-HUA,
- HaBbIKaMWU TIPpUMCHCHUSA

OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
JUCLIUILINH B




aHajau3a u
MOJICJTUPO-BaHMSI,
OCHOBHBIX 3a-KOHOB
bu3uKn IS
pelIeHus 3a1ad mpo-
(dbeccuoHanbHOM Aes-
TEILHOCTH,

OIIK-6.3.
Bnageer wmeromamu
TEOPETH-YECKOTO0 U
AKCIIepU-
MEHTAJIBLHOTO
HCCIICAOBAHUS,
HaBBIKAMH TIPUMEHE-
HHUA OCHOBHBIX 3aKO-
HOB  €CTECTBEHHO-
Hay‘IHLIX
JHCIUTUIMH B
npoecCHoHaTBHOM
JIeITEIbHOCTH.

podeccuoHaTBHOM
JeSITEIbHOCTH.

4. OFBbEM JJUCLUIIMHBI U BUJIbI YYUEBHOM PABOThI

Tab6aunna 4.1.
O0beM IMCUMIJIMHBI M BUABI Y4eOHOI padoThl
Buj yueOHoit padoThl Bcero 1
4acoB CemecTtp
OO611ast TpyA0EMKOCTh JIMCIIMILIAHBI 144 144
AyJIUTOPHBIE 3aHSATHUS 34 34
Jlekuun 18 18
71ab0paToOpHbIE 3aHITHUS 16 16
CamocrositenbHast pabota ctynentoB (CPC) 83 83
KonTposas 27 27

5. COAEP)KAHUE JUCIHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKHX YACOB 1 BUJIOB YYHEBHBIX

3AHATUUA

Taoauna 5.1.

CTpyKTypa H cofep:KaHue JUCHUIIIHHBI
OO01mas Tpy10eMKOCTh AUCIUIUTHHBI COCTABIIACT 43a4eTHBIX eauHMmIl, 144 daca

Ne HaumeHoBaHue 2| = Buanbi DopMbI
Ne pasnena (TemMbl) § ) yueOHoi TeKYIero KOHTPOJIs
1l = § padoThI ycneBaeMoCcTH
/m © J I (
Je | 1ad
K
1 OCHOBHBIE ITOHSTHSA 1 2 2 4 CobecenoBanue,
XH-MUH. , TECTOBBIN KOHTPOJIb,
CrexuomeTpuueckue KonTponbaas padora 1
3aKOHBI. 2




2 OCHOBHBIE  KJIACCHI 1 3 2 2 4 CobecenoBaHnue,
HEOP-TaHUYECKHUX , TECTOBBIN KOHTPOJIb.
COEIMHEHUI 4 KonTponbHas pabota 2

3 CtpoeHue aToma. 1 5 4 2 4 CobecenoBanue,

, TE€CTOBBI KOHTPOJIb.
6 KontpospHas padoTta 3

4 [lepuonnveckuii 1 7 4 2 4 CobecenoBanue,
3aKOH H TIEePHOIUYECKas , TECTOBBIN KOHTPOJIb.
cucrema XUMUYECKUX 8 Kontposnbnas padota 4
3JIEMEHTOB
JA.N.Menneneesa.

5 XUMHYecKas CBSI3b. 1 9 4 4 4 CobecenoBanue,

, TE€CTOBBI KOHTPOJIb.
10 Konrtponsnas pabdora 5

6 CxopocTb 1 1 4 4 4 CobecenoBaHnue,
XUMHYECKHUX peaKuui. 1,1 TE€CTOBBI KOHTPOJIb.
XUMHUYECKOE PABHOBECHE. 2 KoHnTtponbHas pabora 6

7 DHepreTuka u 1 1 4 4 8 CobecenoBanue,
HaIIPaBJICH-HOCTh 3,1 TECTOBBIN KOHTPOJIb.
XUMHUYECKHUX MPO-LIECCOB. 4 KonTponbhas pabota 7

8 PactBopsl.  Teopust I 1 4 4 6 CobecenoBanue,
3JIEKT-POJIUTUYECKOMN 5,1 TECTOBBII KOHTPOIIb.
UCCOLMA-1INH. 6 KontponbHas pabota 8

9 OKHCIUTEIBHO- 1 1 4 4 5 CobecennoBaHue,
BOCCTaHO-BUTEIIbHbBIC 7,1 TECTOBBIN KOHTPOJIb.
peaxkmu u 8 Konrponsnas padora 9

AJIEKTPOXUMUYECKHE
MIPO-1I€CCHI.
1 KomiekcHeie 1 1 4 4 6 CobecenoBanue,
0 | coenuHe-HHUSL. 9 TECTOBBIN KOHTPOJIb
KonTponbhas
pabota 10
HUTOIO: 1 1
18 | 16

5.2. Conep:xanue nucuuiuinHbl «[IpakTHKYM MO0 XUMUSD)
1. BBeaenue

XUMHUS KaK CUCTeMa 3HAaHUHM O BEIECTBaX M MX MpeBpalleHUsX. Teopust U 3KCIepUMEHT
B XUMuHU. Pa3nuynble ypoBHH XumHuueckoil Teopuu. WHpopmanmonnsie cuctembl. Cucrema
MIPUOPUTETOB B pa3BUTUU XUMUU. OCHOBHBIE MTPOOIEMBI COBPEMEHHOM HEOPraHUYECKOW XUMUHU.
Pycckas HOMeHKJIaTypa HEOpraHMYECKHUX COEAMHEHUMN (KHCIOpPOJ, OKHCEN, TMAPOOKUCH, BOJA,
1IeNIoYb, MEPEeKHCh BOJOPOJAA, CEPHOKUCIBIA, XJIOPUCTHIK W T.A.). MexayHapoaHas
HOMEHKJIaTypa. XUMHUsI U SKOJIOTHSL.

OcHOBHbIE TOHATHUA M 3aKOHBI XUMHUU. ATOMHas €IUHHMIIA MacChl. ATOMHas U
MoJIeKyJIsipHas Maccbl. Moiib. MosnbHast macca. BanentHocTh. CTeneHb OKUCIEHUS. DKBUBAJICHT.
MonpHast Macca 3kBuBajiieHTa. OnpeneneHns XUMHUYECKOro SKBHBAJIEHTA DJIEMEHTA, KHUCIOTHI,
THJIPOKCHIA, CONM, OKcHaa. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbBIE AKBUBAJIEHTBI. 3aKOH
CTEXMOMETPHUH. 3aKOH SKBUBAJIECHTOB.

CrniocoObl BbIpayKE€HUSI KOHIIEHTPALMK PACTBOPOB.



2. Crpoenne atoma. PazBurue npeacrasjieHuil o crpoeHun atroma. KBaHToBo-
MeXaHHYecKasi MO/JeJIb.

ATOoM — Kak cnoxHas cuctema. CioxHas cTpykrypa siapa. [IpoToHbl W HEHTPOHBI.
IIpoTOHHO-HEUTPOHHAS TEOPUS CTPOEHMS sIIpa.

JIBoliCTBEHHAas1 mpuposa IMEKTpOoHA. Macca M 3apsl 3JIEKTPOHOB. BOIHOBBIE CBOWCTBA
anekTpoHoB. CooTHoleHue HeorpeneneHHocTH [eitzenbepra. Ilonstue opOuranu. BonHoBas
¢bynkus 1 BosHOBoe ypaBHeHHe lllpenunrepa. PanuanbHas m opOuTanbHas COCTaBISIOLINE
BOJIHOBOHM (DYHKIIUH.

KBanroBeie uncna. CTpyKTypa 3JIeKTPOHHBIX 00ojiouek. KBaHTOBBIE YPOBHHU, KBAHTOBBIE
NOAypoOBHHU, S-, p-, d-, f- artomuble opOuramu. IlpaBuno KieukoBckoro. PeanbHble
pacmoaoXeHus YPOBHEW U MOTYPOBHEN B aTOME.

OcHOBHbBIE TNPUHLMIIBI paclpeiesieHUus] JJIEKTPOHOB B aTOME: NMPUHLMII HAUMEHBILIEH
sHepruu, npuHuun I[laynmm n npasuno I'ynna.

N300paskeHne 37EKTPOHHONW CTPYKTYpHI aTroma IMpH MOMOIIM JIEKTPOHHBIX (GopMyn U
KBaHTOBBIX STYEEK. DHEPreTUUECKUE JUAarpaMMbl MHOTO2JIEKTPOHHBIX aTOMOB.

3. XuMHu4yeckas CBsi3b

[Tonsitue xumuueckoil cBsizu. KpuBble M3MEHEHHS SHEPrHM IMpH 0Opa30BaHUM CBSI3U.
IIpupona xumudeckoi cBsi3u. KonnuecTBEHHbIE XapaKTEPUCTUKU CBA3H. Tull cBsi3u. BaneHTHbie
1 MEXMOJIEKYJIIPHBIE CBSI3H.

KoBanentHas cBsa3b. JlBa Meroga OOBACHEHHMS KOBalIGHTHOM CBsi3u. OCHOBHBIE
nosiockeHus: Merona BasieHTHBIX cBszei (BC). IlomsipHocTh cBsizu. HemonspHble u monsipHbie
MOJIEKYJIBI. JIUTIOJIBHBIE MOMEHT M XapaKTEPUCTUKU CTENEHU IOJIAPHOCTH CBS3U. THIIBI
ruOpuan3anuii aTOMHBIX OpOWTanei, HanpaBJICHHOCTh XUMHYECKOW CBSI3U, I€OMETpHYECcKast
KOHQUrypalus MOJEKyJd. ©- U 7m- cBa3u. OJuHapHbE, JBOWHBIE M TPOMHbBIE CBS3M.
HenaceimaemocTs cBsI3U. DHEPrUs CBS3U.

OCHOBHBIE TOJIOKEHUSI METOJla MOJIEKYJApHbIX opoOutaneit (MMO). Cas3biBaroue,
PasphIXJIAIONINE M HECBS3BIBAIONIME MOJIEKYJISIpHbIE OpOWUTaNM; G- M T- MOJIEKYJISIPHbBIE
opbutanu. CxeMbl MOJEKYJSIPHBIX OpOHTanel IBYXaTOMHBIX TOMOSAECPHBIX, TE€TEPOSICPHBIX U
MHOT'0aTOMHBIX MOJeKyJ1. [Iopsnok cBa3u. Marautasle cBolicTBa MoJieKyl. CpaBHEHHE METOJOB
BC u MMO.

Honnas cBsa3b. Kpurepuit oOpa3zoBaHuss HMOHHOM cBsi3u. HeHachlilaeMocTh CBSI3H.
Kpucranianueckoe cocTosiHME HOHHBIX COeAMHEHNI. HeHanpaBneHHOCTh CBSI3U. DHEPruUsl CBA3H.

MexMounekysspHble CBs3U. BomopoaHas CBs3b.

4. Ilepuoauyeckuii 3ak0H W mNepuoaMYecKass cucrema »3jaemenros JI.HU.
MenaeneeBa

[Touckn  OCHOBBI  KiacCU(MKALMU  XUMMUYECKHMX  DJIEMEHTOB  JIO  OTKPBITHS
MEPUOANYECKOTO 3aKOHA.

Tpu srana pabdotel [I.11. Menzeneea B 001aCTH CUCTEMAaTHKH XUMHUYECKHX 3JIEMEHTOB.
®opMynupoBKa NepuoaAndecKoro 3akoHa. Co3laHue NEPUOIUYECKOW CHCTEMBI 3IIEMEHTOB.
Jlornueckue BBIBOABI U3 IEPUOAUYECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMBI DJIEMEHTOB.

CoBpemeHHass (hopMyIHpOBKAa NEPHOANYECKOro 3akoHa. CTpyKTypa COBPEMEHHOM
NEPUOANYECKON CHUCTEMBI 3JIEMEHTOB. KOpOTKONEPHOIHBIM M UIMHHONEPUOIHBIM BapHaHTHI
nepuoanuyeckon cucreMsl. Ilepuon. I'pynma. [lenenue rpynmsl Ha noarpymnmnsl. Tunudeckue
JJIEMEHTBI, MTOJIHBIE aHAJIOTH.

s-, p-, d-, f- onemenTsI. BHyTpeHHSAS 1 BTOpHYHAS IEPUOIUIHOCTb.

3aKOHOMEPHOCTH WM3MEHEHHUsI OCHOBHBIX XapaKTEPUCTHK aTOMOB IO MEpUOAaM U
rpynnaM. Paamycel aTOMOB M HMOHOB, SHEPrUs HMOHM3ALMHU, CPOJCTBO K JJIEKTPOHY,
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QJIICKTPOOTPULATCIIBHOCTL: U3MCHCHHA I3TUX XAPAKTCPUCTHUK IO NCPHUOAAM W TPYIIIIaM.
3aKOHOMCpHOCTI/I U3MCHCHHA BAJICHTHOCTH, OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX CBOMCTB
3JIEMEHTOB U CBOMCTB OJIHOTUITHBIX COCIUHEHUIM.

BanentHbie QJICKTPOHBI U MHOFOO6paBI/Ie BAJICHTHBIX COCTOSIHMN aTOMOB S-, p-, d-,

f- anemeHTOB.
5. CTpoeHne KOMILIEKCHBIX COeTHHEHUTT

KoopaunanuonHas Teopusi BepHepa Kkak TiepBas
yAa4yHasi TOMNBITKA TEOPETUYECKOTrO OOBICHEHUSI CTPOCHUS
KOoMIUTIeKCHBIX coeauHeHnil (KC). OCHOBHBIE TTOJIOKEHUS
KOOPJAMHAIIMOHHON TEOPUU: IIEHTPAIBHBIA aTOM W JIUTAH]IbI,
BHEIIHASI U BHYTPEHHsISI cepa, KOOPAUHALMOHHOE YHCIIO,
AIpO KOMIUIEKCA, €ro 3apsij, IJIaBHasi H T00OYHas
BAJICHTHOCTH

[Ipupona xummueckor cBsizu B KC. Coueranue
NEKTPOCTATUYECKOTO W KOBAJIEHTHOTO B3aUMOJICUCTBUS
[EHTpaJbHOTO aroma (Wiu hoHa) ¢ nurangamu. [lonarue o
KHCJI0TaxX U OCHOBaHUsIX JIbrouca.

Poabr KC B nmpupoae (¢pepmeHTBI, XJIOPOPMILI, reMOIIO0UH, KOMILJIEKCHbIE COeIHHEHHS] MHKPOIJe€MEHTOB B
NMTAHUHM pacTeHHuii, JiekapcrBa u sabl). Mcnoab3zoBanne KC B TexHOJIOrHH, CeJIbCKOM XO03fiicTBe M MeAHMIHHE
(pa3nejieHe M OYMCTKA CMeceil HeOPraHMYeCcKHX coeJuHewii, 00pb0a C XJIOPO30M pACTeHHUil, NMPOTHBOOMYX0JEeBOe
JeiicTBHe KOMILIEKCOB IJIATHHBI U APYrux 3jieMeHToB). Jleryune KC M uX poiib B HEOPraHH4YecKOM CHHTe3e (TOHKHe
IUIEHKH, FeTepOCTPYKTYPBI).

6. Hauana xummn4yeckoii TepMOIUHAMUKHI

XuMHnyeckue mpouecchl Ha MUKPO - U MAaKpPOypoBHsAX. BakHeliliMe NpPU3HAKH XMMUYECKHX NpeBpallleHMii.
IlonATHE 0 XUMHMYECKHX NpeBPALECHUS] B HEOOBIYHBIX YCJIOBHAX: IUVIA3MOXHMHS, 3BYKO- H MeXaHOXUMMS, KPHOXUMHUS,
Jia3epHasi XUMHS.

OcHOBHBbIC TOHATHS XHMHMYECKOH TEePpMOAMHAMHKH: CHCTeMa, NapaMeTpbl COCTOSIHUSA, padora, JHeprus,
TeIJ0Ta.

BHyTpeHHsIs1 SJHeprus, U ee U3MeHeHHe TPH XUMHYecKUX U ¢a3oBbIX npespanieHusx. Ilepsoe Hauyato
TepMOJAMHAMMKH. DHTAJIbLIUS 00pPa30BaHUs XUMHYECKUX coenHeHnii. CTannapTHoe cocTosinue. CTaHAapPTHbIE
HTANBINH 00pa3oBanus. Tennosbie 3¢dexTnl XUMHYECKUX peakuuii. TepMoxuMHYecKHe pacyeTbl, OCHOBAHHbIC HA
3akoHe 'ecca. Tepmoxumuyeckue nukibl. TennoemkocTs. TemnepaTypHasi 3aBHCHMOCTD TeIVIOEMKOCTH H SHTAJIBIHH.
Ypasuenne Kupxroga. JHeprus XuMH4ecKoOil CBA3H.

Bropoii 3akoH TepMoAMHAMUKH. JHTponus. 3aBHCHMOCTbH JHTPONHH OT TemmeparTypbl. CTaHgapTHas
3HTponus. U3MeHeHne 3HTponuM npu ¢a3oBbIX NepexoJax W XHMHYeCKHX peakuusx. JHeprus I'mG60ca m 3Heprus
I'eabMroabua. Kpurepuii caMonpousBoJbHOr0 MNPOTEeKaHMsl NpoueccoB. XHUMHYECKMl MNOTEHUHMAJ, 3aBHCHUMOCTH
XHMHYeCKOro NMOTeHIHAala OT KOHIEHTPALUH, AABJIEHHs PeareHToB. YCJIOBHe XHMH4YecKoro paBHoBecus. M3orepma
XUMHYECKOil peakiuu.

KoHncTanTa XMMH4€CKOI0 PaBHOBECHsI KaK Mepa IJIyOMHBI IpoTeKaHus npoueccos. Mcnonb3oBanne 3HaYeHUi
CTAHJAPTHOM HTAJBIUU H SJHTPONIMH VISl PacyeTa KOHCTAHT PABHOBECHSI XMMHYECKUX peakuuii. ®aKTophl, BJIUsSIOHE
HA BeJHYMHY KOHCTAHThI paBHOBecHusl. TepMoauHaMu4eckHii BLIBOJ 3aKOHA JelicTBYHOIIMX Macc. CABHI XHMHYeCKOI0
pasHoBecusi. [Ipunuun Jle Hlartease.

7. KuHeTHKAa M MEXAaHU3M XMMHUYECKHUX pPeaKk Ui

CkopocTh XUMHYECKOli peaknuH, ee 3aBHCHMOCTb OT NPHPOABLI M KOHIEHTPAIMH PeareHToB, TeMIepaTyphbl.
[opsinok u MoseKkyasipHOCTh peakuuu. Koncranra ckopocty, ee 3aBUCUMOCTD OT TeMIlepaTypbl. Y paBHeHUe AppeHuyca.
JHeprusi akTUBaUMH (IeficTBUTEIbHAs M Kaxkywasics). [loHsTHe 0 TeOpHMH AKTUBHBIX COyIapeHHil, AKTUBHPOBAHHOM
KOMILIEKCE B TeOpUHM a0COJIOTHBIX CKOpOCcTeil peaknuu. MeXaHM3M M KHHETHMKA peaKkluii B TOMOICHHBIX H
rereporeHnbix cucremax. Llennbie (H.H.CemenoB) u konaedarenbnbie (b.Il.benoycoB, A.M.’KadoTunckuii) peakuuu.
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I'omoreHHBbIii M reTeporeHHbI KaTaan3. Ayrokaranaus. Kunernueckuii BbIBOJ 3ak0Ha AelicTByomux Mmace. @opmanbHas
KHHeTHKa, KHHeTHYeCKHe YPaBHEeHHUs 1151 ofiHOcTOpoHHuX peakumii I u II nopsinka.

HNuru6uropsl m uHrubuposanue. OCo0eHHOCTHM KHMHETHKHM Ta30(a3HbIX, KHAKO(a3HBIX M TBepAo(a3HbIX
peaxkumii. MexaHu3Mbl peakumii ¢ yyacTueM OPraHM4yecKuX coeIMHeHMI.

Xumnyeckoe paBHoBecue. O0paTumble U HeoOpaTuMble XuMu4yeckue peakuun. CocTosiHUe paBHOBecHS U
NPUHIUI MHKPOCKONHMYecKoil o0paTtumMocTH peakuuu. KuHernuyeckuii 1 TepMOJUHAMUYECKHH MOAXOAbI K ONHCAHUIO
XHMHY€CKOI0 PABHOBECHS.

KoHcTaHTa XMMHYeCKOro paBHOBeCHUS M Pa3jM4Hble c110cO0bI ee BbIpakeHHs. CBSI3b KOHCTAHTBI XHMUY€ECKOIr0
PaBHOBeCHsI CO CTAHAAPTHLIM H3MeHeHHeM dHepruu 'n66ca. CMeleHne XMMHY€CKOr0 PAaBHOBECHS IPH U3MEHEeHHH
ycaosuii. [Ipunnun Jle llaTenne.

Bansiane cpeabl Ha NpOTeKaHHWe XHMHUYecKHX peaknuid. Oco0eHHocTH ra3odasHbIX, KHAKO(A3HBIX,
TBepao(a3HbIX peakumii. Posib JHTAJALNMITHOTO U SHTPONMIHOIO (haKTOPOB B ONpe/AeIeHUH HANIPABJIEHUS Npouecca.

8. PacTBOpHBI

PacTBopb! Kuakue (BOJHbIe M HeBOJHBbIE), TBep/ble H razoodpasunie. Crioco0bl BbIpaMKeHHs] KOHLEHTPALUH
PacTBOPOB: MaccOBas /10151, MOJSIPHOCTh, HOPMAJILHOCTD, MOJISL/IbHOCTb, MOJIAPHasl 10Jis. Biusinume Ha pacTBopuUMOCTH
JHEPIruH CTPYKTYPbl KPUCTAJJINYECKOI0 BelleCTBA U JHEPIrUH cOJbBaTalMH. PacTBOpPLI HACBINIEHHBIC, HEHACBIIICHHBIE
M, KOHUEHTPUPOBAHHbIe M pa30aBjieHHble. 3ABUCUMOCTh PACTBOPUMOCTH OT Temiepatypbl. PacTBopbl MaeajbHble U
peanbHbIe.

PactBop kak ¢a3a nepemeHnHoro cocrapa. IlonsaTie o ¢a3oBbIX AMarpaMMax, KOMIOHEHTax, (pa3ax, cTelmeHsX
cBo0onbl. IlpaBnio ¢a3 I'n66ca. dazoBbie JHarpaMMbl OJHOKOMIIOHEHTHBIX CHCTEM HAa NMPHMepe IHATPAMMBI COCTOSTHHIA
Bo/ibl. OCHOBHBIE THIBI (a30BbIX AMATPAMM JABYXKOMIOHEHTHBIX CHCTEM: CHCTeMbl C HEOrPAHHYEHHOH PacTBOPHMO-
CTbI0, IBTEKTHYECKHE CHCTeMbl, CHCTeMbl, BKJIIOYAIOIIME KOHTPYSHTHO M HHIOHIPYIHTHO IUIaBsiliuecsl XHMHYeCKHe
coeHeHns. TPUAHTYIA U CJIOKHBIX CHCTEM.

IlonsiTHE 0 KOJLUIOHIHBIX PACTBOPAX.

KossuratupHbele cBOHCTBA PACTBOPOB He 3JIGKTPOJIUTOB M JJIEKTPOaUTOB. JlaBjieHHe mnapa OUHAPHBIX
pactBopoB. 3akoHbl Payas. Kpuockonusi m 30y/JIMOCKONUS KAaK MeTOAbl ONpeleleHHs MOJAPHBIX Macc. OcMoc u
0CMOTHYeECKOe JaBJeHHe B HeOPraHu4ecKuX M OMonornyeckux cucremax. 3akonnl Paysst u Baut I'ogda nns pacreopos
He 3JIeKTPOJIUTOB U 3J1eKTPoJuTOB. M30TOHMYecKnii KO3 puumeHT.

IIpounecc 3amep3aHusi BOAbI M BOJHBIX pacTBOpoB. Kpuoruapar u kpuormapatnasi Touka. BeiBerpuBanue
KPHCTAJJIOTHAPATOB coJieli. PacniibiBaHue 00e3B0KeHHBIX COJIeii BO BJIasKHOI aTMocdepe.

AuiekTpouTHyeckas gucconnanus (C.Appennyc). CuibHble U c1adble 3JeKTPoINThL. CTeneHb H KOHCTAHTA
aucconuanuu. PakTopsl, BIHAIONINE HA CTENIEHb YJIEKTPOINTHYECKOIl Aucconuanuu. Kaxkymascs creness Aucconuanum
CHJIbHBIX 3J1eKTPOJIMTOB. /lucconuanus cjadbIxX 3/1eKTPOJUTOB. 3aK0H pa3BeleHuss OcTBajbia.

Boaa xak Baxkneiimmii pacteopuresb. Koncranra nucconnanum Boabl. MoHHoe npousBenenne BOAbIL.
Boaopoanblii moxasareJib.
I'maposns u cosbBoM3 coJieii. KoHcTaHTa paBHOBecHsi peakny ruiponsa. @akTopsl, BIUAIOIIHE HA
pPaBHOBecHe peaKIUil THAPoOIN3a.
IIpousseneHne pacTBOPUMOCTH IIOX0 PACTBOPUMBIX CHJIbHBIX 3J1eKTPOJIHTOB. Y CJIOBHSI OCAKACHUS H
PACTBOPEHHs 0CATKOB.
OcHOBHBIE 110/10:KeHHS IPOTOIMTHYecKOl Teopun Bpencrena-Jloypu. ConpsizkeHHbIe KHCJIOTBI 1 OCHOBAHMS.
KoHcTaHTa NPOTOJIMTHYECKOr0 PABHOBECHA KAK XaPAKTEPUCTUKA CUJIbI KHCJIOTHI U OCHOBAHMS.

9. DJIeKTpOXMMHYECKHE CBOIICTBA PACTBOPOB

ConpsizxeHHbIe OKHCJIUTE]bHO-BOCCTAHOBUTE/IbHbIE Napbl. IIoHsTHE 0 IBOI{HOM 3/1eKTPUYECKOM cJI0e.
DJIEKTPObI, TaJIbBAaHHYECKAS AYeiiKka. DIeKTPOAHbIH noTeHua . CTaHAaAPTHBIH 3JeKTPOAHbII noTeHuua . Psjg
HanpsikeHMii. OnpenesieHHe HANPABJIEHUs! OKMCJINTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. YpaBHenue HepHcra.

Juarpammsl Jlatumepa. IlonsiTHe 0 AuarpaMmax OKHCJIUTEIbHBIX COCTOSHUN (JUATPAMMBI «BOJIbT-)KBHBAJICHT -
cTeleHb OKHCJIeHH»). 3aBHCHUMOCTBb 3JIeKTPOAHOT0 MoTennuana ot pH cpearbl. D1ekTpo.in3, 3J1eKTPOXUMHYECKHe

HUCTOYHUKHU JHECPIrUH, KOPPO3Usd KaK 3JIeKTp0Xl/lMl/lquKHﬁ npouecc.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Ipy u3ydeHHM TEOPETUUECKOTO Kypca Ha JEKIMSIX MPeAyCMAaTPUBAETCS 3aJ0KEHUE
Marcpurajia B BUAC MPE3CHTANHU. OT)IeJ'II)HBIe JICKIITUHU HU3J1araroTcs I1o HpO6J’I€MHOI>i TEXHOJIOI'NH.

Ha nexumsix ucmnosnbp3yroTcst B KauecTBe JAEMOHCTpalmoHHOro martepuana Ilepuognueckas
cuctema aemenToB J. 1. MeneneeBa u psijy Apyrux CpaBOYHBIX TaOJHII.

[Ipu M3yyeHun CBOWCTB OTIAEIBHBIX XUMUYECKUX COCAMHEHUN U XMMHUYECKUX MPOLIECCOB
npeayCcCMaTpuBacTCA IIOCTAHOBKA JICKIIMOHHBIX JE€MOHCTPAIIMOHHBIX OIIBITOB.
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Hekoropele  paszenbl  TEOPETHMYECKOrO  Kypca HM3ydaloTCsd C  HCIOJIb30BaHHEM
olepeXkarollell caMOCTOSITEIbHON pabOThI: CTYyIEHTHI MONYy4YaroT 33JaHUS Ha O3HAKOMJICHHE C
HOBBIM MaTEPUAJIOM JI0 €r0 U3JI0KEHUS Ha JIEKLUAX.

[lepen ouepenaHol mNEeKUIUHU, KaK MpPaBUIO, MPAKTUKYIOTCA «IETYUYKH» [0 MaTepHany
IpeabIAyIIeld JIEKIUU. ODTO MO3BOJIAET ONPENENIUTh CTENEHb YCBOCHHS W3JI0)KEHHOIO paHee
Mmatepuana. Jlias Oosiee OCHOBATEIbHON OLIEHKH YCBOSEMOCTH TEOPETHYECKOTro MaTepHaia
CTYJEHTAMHU HCHOJIb3YIOTCS TECThl, a TAaKXe TPAJULUOHHbIE IUCbMEHHBIE M YCTHBIE
KOHTPOJIbHBIE MEPONPUATHUS (KOJIIOKBUYMBbI, KOHTPOJIbHBIE PA0OTHI).

6. IIEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA JJIsA
CAMOCTOSITEJBHOMN PABOTHI OBYYAIOIIUXCS 1O JUCIIUILIVHE

Jlexumonnble 3aHATHS mpoBouATcs | pa3 Henmenro B oObeme 2 yacoB M 4 4acos
IIPAaKTUYECKUX 3aHATHM B mepBoM cemecTpe. Ilocine OKOHYaHUS M3ydeHUs KaXKAOH TeMbl
CTYAEHTBI IPOXOJAT TECTUPOBAHKE, COOECET0BAHHE, BBIMOIHAIOT KOHTPOJIbHBIE PAOOTHI.

7.1. IlepeveHb-y4e0HO-METOANYECKOTO 00ECTICUESHNUS ISl 00YUAIOIIUXCS IO AUCIUILTNHE:

1. AxwmeroB H. C. OOuias u Heopranuueckas Xumusi: yueOHuk st By3os/H. C.
AxmeToB. — M.: Beicnr. mk., 2012. — 743 c.
2. I'muaka H.JL O6mas xumus. — M.:UuTerpan-IIpece, 2010. — 727 c.

3. I'muaka H.JL. 3agaun u ynpaxsaenus o oomen xumun. — J1.: Xumust, 2011.
7.2. Ykazanus 1 00y4Jaromuxcs 1Mo OCBOCHHIO TUCIUTUIMHBI
Taoauna 7.1.
Conepxxanue caMOCTOSTEIbHOMH PadoTHI 00yYAKOIMXCS
H Tembi/60npocol, 8bIHOCUMbBLE HA CAMOCIOSMENbHOE Kon Dopmbi
omep usyuenue -60 pabombsi
p yac
1 cobecenoBa-
Beenenue. OcHOBHBIE TOHATHS U 3aKOHBI XHMUH. o
4 | HUE, TECTOBBIH
KOHTPOJIb
2 Crpoenue aroma 5 colecenoBa-
HHE, TECTOBBIN
3 XuUMH4YeCKas CBS3b CobecenoBanue,
6 TECTOBBLIA KOH-
1 TPOJIb
' [Teproanyeckuii 3aKOH M TIEPHOIUYECKAst CHCTEMA CobecenoBanue,
6 | TECTOBBIM KOH-
xuMuyeckux anemeHToB J[.M.Menneneesa TpOIb
5 CrpoeHne KOMIUIEKCHBIX COEIMHEHUN cobeceoBanue,
: 6 | TecToBBIi KOH-
TPOJIb
6. Hauana xumudeckoi TepMOIMHAMUKHI cobeceioBaHue,
6 TECTOBBIN
KOHTPOJIb
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Kunernka n MeEXaHU3M XUMUYECKOW pEAKLIUN cobeceloBaHue,
6 TECTOBBIN
KOHTPOJIb

PactBopbl cobecejoBaHue,
6 TECTOBBII
KOHTPOJIb

DIEeKTPOXUMHUYECKHE CBOICTBA PACTBOPOB cobeceqoBaHue,
4 TECTOBBIN

KOHTPOJIb

8. OUEHOYHBIE CPEJACTBA UISI TEKYIIEI'O KOHTPOJISL
YCHEBAEMOCTHU U TPOMEXYTOYHOU ATTECTALIUUA
Bonpocul ona cobecedosanusn

Tema: «OcHOBHBIE KJIACChl HEOPTAHUYECKUX COeTUHEeHUII»

10.

11.

12.

13.

14.

15.

Kakue OuHapHbIE COeAMHEHUS HA3bIBAIOT OKCUAAMU? YKaKUTE BO3MOXKHBIE CITIOCOOBI MX
MOy YEHUSI.

Ha yem ocHOBaHa kiaccuduKaIus OKCHIOB Ha: a) HECoJIeo0pa3yolIne U coaeodpa-
3yromue; 0) KUCTOTHBIC, OCHOBHBIC U MPOSIBIISIONINE KHCIOTHO-OCHOBHYIO
IBOMCTBEHHOCTH? Kakue peakuuu xapakTepHsbl JUIsl OKCUIOB KaKJ0M U3 3TUX Ipynn?
[IpuBenuTe MpUMEPHI OKCHUIOB, KOTOPBIE MPU B3aUMOJCHCTBUU C BOJAOW 00pa3yIoT /IBE
kucioThl. Kak B3aumoneiictBytoT ¢ pactBopom Ca(OH), okcunbl N2Os, N.Os u NO,?

B yem nposiBisieTcs KUCIOTHAs MPUPO/IA TEX OKCUAOB, KOTOPBIE € BOJIOI HETTOCPECT-
BEHHO HE B3aUMOJICCTBYIOT?

HazoBuTe 0CHOBHBIE OKCH/IBI, HETIOCPEICTBEHHO B3aUMO/ICICTBYIOIIKE ¢ Bo0M. Ha-
MUAIITUTE YPABHEHHS COOTBETCTBYIOIINX PEAKITUN.

Kakwue no xapakrepy oKCHIIbI 00pa3yloT HEMETAIIbl U METAJUIBI B Pa3HBIX CTEMEHSIX
okucyienus? [lokaxure 3To Ha mpuMepe okcuaoB xpoma CrO, Cr,0;, CrOs.

VY Kakoro u3 JByX OKCHJIOB OCHOBHBIE CBOMCTBA BbIpaxkeHbl cuiibHee: FeO nnu Fe,Os;
SnO winu SnO,; ZnO nimm CdO; SnO unu PO; BbO unu CaO; As,O; mim Bi,05?

B kakux ciyuasix ABa OKCHAAa MOTYT B3aUMOJEHCTBOBAThH APYT C IPYrOM U KaKHe CO-
€IMHEHUs TIPU 3TOM 00pazyroTcs?

Kakue okcupl ¥ Ha KaKOM OCHOBaHHH MOTYT OBITh OTHECEHBI TAKXKE U K KJIACCYy CONeit?
[IpuBeauTe COOTBETCTBYIONINE TPUMEPHI.

dopMmynamMu KaKuX COJle MOXKeT ObITh (hOpMaIbHO BBIPAXKEH COCTAB TAKUX MUHEPAJIOB,
KaK HIMUHENH, rayCMaHuT, MarueTut? K kakoMy Kiaccy ciielyeT OTHECTH 3TH
COEIUHEHMSI?

Kax nonyuuts okcuast CuO, CO,, SO,, P,Os, Fe,03;, MgO 13 npocThIX U CI0KHBIX
BELIECTB?

[TomydnTe 1O BA OKCHJIA U3 PA3IMYHBIX MCXOMHBIX BEUIECTB: a) KUCIIOT, 0) OCHOBaHUH,
B) COJIEH.

Kaxoit okcug MOKHO TOJTy4YHUTh U3 KaXX0M KUCIO0ThI cienytomero psga: HCIO,,
H2M004, HzCFzO7?

Kak nmonyuuts okcuj MHKA U3: a) MeTaia, 0) MuHepanoB ranmes ZnCOs; U IUHKOBOH
oOmaHku ZnS?

Uepes kakoil MPpOMEKYTOUHBIN TPOIYKT, JIETKO pa3jiararoliuics Ipy HarpeBaHUH,
MO>KHO MOJYYUTh OKCUJ MeTajuia u3 ero conu? [lokaxkure 3T0 Ha mpumepax:

13




16.

17.

18.

19.

20.

21.

22.

23.

24.

FeCl;—Fe,0;; A1(CH;COO);—A1,05; CuSO4—CuO; MnBr,—»MnO. Kak MoHO 115
OJTHOTO ¥ TOTO XK€ 3JIEMEHTa U3 OJTHOTO OKCHJIA TIOYUYUTh APYTOH.

Kakue conu HazpIBaroT ruipokcocosssMu? Kak uxX MOYKHO MOJIY4YHUTh, €CJIA UCXOAHBIM
BEILIECTBOM SIBJISIETCSI TUPOKCHU WK coJib, HanpuMep Mn(OH), u Fe,(SO4);?
Hanummre rpadudeckue Gpopmynsl: rugpokcodpomuaa mapranna (11);
I'HJIPOKCOKapOOHaTa MarHus; ’MIPOKCOHUTpPATA aTIOMUHUS; TpUruapokcodocdara
KaJIbIIHSL.

B 4eM rupoKkcocou MposIBIISIIOT CXOJCTBO: C OCHOBAHMSIMH, ¢ coysiMu? [Tokaxkure 310
YpaBHEHHUSIMUA COOTBETCTBYIOIINX PEAKIINH.

ITpuBenuTe NpUMEpHI IEMEHTOB, KOTOPbIE BMECTO THAPOKCOCOIEH 00pa3yIOT OKCOCOIIH.
3a cuet yero 3To npoucxoaut? Hanumure rpadpudeckue GopmyJisl: Xjiopuia
oxcocypbMbI(1L); cynbdara okcoTuTaHa; XJI0puaa JUOKCOypaHa.

[TpuBeauTe MpUMEp KUCIOT, OCHOBAHUHN M COJICH, U3 KOTOPBIX HENIb3s MOIYYUTh THIPO- U
THJIPOKCOCOJIN.

Kak MOKHO OCYyILIECTBUTH CIIEIYIOLIME EPEXObl B IPSIMOM U 0OpAaTHOM HAIIPABICHHUM:
KHCJIOTa —THIPOCOIb —CPEIHSS COJIb —TUIPOKCOCOIb — THMIPOKCUAA OKCHL?
Hanummre ypaBHeHUs1 peakluii, KOTOpbIE MOC/IEA0BAaTENbHO IPOTEKAIOT IIPU MOCTE-
neHHoM jo0asienuu: a) NaOH k pactBopy ruzpocyibdara HuHKa; 0) KUCIOTHI K
pacTBOpy aJrOMHHATA KaJus.

Kakumu 1Byms crioco6aMu MOXKHO MOIYYHTh: &) CYIb(PHUI MeIU U3 METAIITMYECKON
Mean; 0) XJIOpH]L ATFOMUHUS U3 METAJUIMYECKOTO aJIFOMUHUS?

Hanummmre ypaBHeHUs1 peaklni, P MOMOIIN KOTOPBIX MEPEUNCIIEHHbIE HIXKE COJIN
MoryT ObITh TiepeBeneHsl B cpeanue: (CuOH),SO,, Ca(HCOs),, [Al(OH),].SOs,
CI'Q(OH)4SO4.
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Pabouas mporpamma nuciuruinHbl «[IpakTHKyM MO XMMHW» COCTaBJICHA B COOTBETCTBUU C
tpeboBanusimu  ®I'OC BO mno wHanpasnenuro mnoarotoBku 44.03.05 Ilemaroruueckoe
oOpazoBanue (C JByMS TPOPWISMH TMOATOTOBKM) NPOPWIM TOATOTOBKH «IDKOHOMHUKA,
TexHOJNIOrHYECKOE 00pa30BaHUE», YTBEPKIACHHOTO IMPHKa30oM MHHHCTEpCTBA 00pa3oBaHUS U
Hayku Poccuiickoit ®enpepanuu ot «22» ¢deBpans 2018 r. Nel25 , c¢ yuerom
npogheccuonanvrnoco  cmanoapma  01.004  Ilpogheccuonanvnviti  cmanoapm  «lledacoe
npogheccuonanvHo2o  00yueHus, npogeccuoHanbHo20 00pa308aHus U OONOIHUMENLHO2O
npogeccuonanbHo2o 00pa308anUsLy YMeEepAHcOeHHblli npukasom Munucmepcmea mpyoa u
coyuanvhot  sawumuvl  Poccutickou  @Dedepayuu  om 8 cemmsaops 2015 2. Ne608H
(3apecucmpuposan munucmepcmeom ocmuyuu Poccutickoii @edepayuu 24 cenmsaops 2015 e.
peaucmpayuonnwitl Ne38993)

ITporpamMmMy cocTaBuIIN:

.- CTapIIuil npenojaaBaTeb Kadeapbl XUMUU

[Tporpamma ogoOpena Ha 3acenanuu Kadeapsl « XUMUSD)
[Tpotoxon Ne 10 ot «20» 06 2023 rona

3aB. kadenpoii

HporpaMMa 0HO6p€Ha Y‘-Ie6HO-MeTOI[I/I‘-ICCKI/IM XUMHKO-OHOJIOrHYECKOT0 (I)aKYJ'ILTGTa

npotokos Ne 10 ot «26» 06 2023  roxma

[Ipencenarens
Y4eOHO-METOAUYECKOTO COBETa XUMHUKO-OMOIOTHYECKOTO (haKyibTeTa

[Iporpamma paccMOTpeHa Ha 3aceJaHu Y 4eOHO-METOIMYECKOr0 COBETa YHUBEPCHUTETA

npotokos Ne 10 ot «_ 28 » 06 2023r.

[Tpencenarens Y4eOHO-METOAMYECKOTO COBETA YHUBEPCUTETA
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CBeleHnsi 0 mepeyTBep:KACHHH NPOrpaMMbl HA O4epelHOll y4yeOHBIH roa M
perucTpanuu u3MeHeHui

YueOHbIit Penrenue BHecennrle n3MeHEeHNA IMonmuce 3aB.
rog [kadempbl Kaeapoii
(Ne
MPOTOKOJIA,
J1aTa)
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