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OBIIIASI XAPAKTEPUCTHUKA PABOYEH ITPOTPAMMBI
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1. OBIJAA XAPAKTEPUCTHKA PABO YEH ITPOTPAMMBI YYEBEHOH JAUCHHHILTUHBI
«Xumusy

1.1. MecTo iMcuMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbI:
VYuebHas nuUCHUIUIMHA «XHMHS» SBISETCS 00s3aTENBHOM YacThi0 0a30BOro y4eOHOTO

00111€00pa30BaTENLHOTO IMKJIA, NPUMEPHOM OCHOBHON 00pa30BaTeNbHOW NPOrpaMMbl B

cootBeTcTBUH ¢ OI'OC mo mpodeccun: 15.01.05 Cpapmuk(Py4HOii W 4ACTHYHO MeXAHW3NPOBAHHOI
CBAPKH(HANIABKH)

VYyeOHast pucnuminHa «XuMHs» obecrieynBaeT (opMUpOBaHUE NPO(ECCHOHATIBHBIX U
o0mux KoMmMmeTreHIM 1o BceM BuaaMm gedrenbHoctd @I'OC mo mpodeccuu: Mactep mo
pEMOHTY W OOCHy)KHMBaHHIO aBToMoOuWieH :. Ocoboe 3HaYeHWE NUCIMIUIMHA WMEET TpHU

¢dopmuposanuu u pazsutuu OK01 -OK06
1.2. Heab ¥ muianupyembie pe3yJbTAThl 0CBOEHHUS JUCUMILIUHBI:
B pamkax mporpamMmbl y4eOHON AMCHUIUTMHBI OOYYarOIIMMUCS OCBAaUBAIOTCS YMEHHS

3HAHUA
Kon ! VYMeHus 3HaHus
I1K, OK

OK 1 PacnioznaBaTh 3amauy W/miM | AKTyaabHBIN npodeccuoHaNbHBIHI u

npobiemy B | COLIMAJIbHBIM KOHTEKCT, B KOTOPOM IPUXOIUTCS
npodecCHOHATBLHOM u/wnn | pabotatb U KUTb; OCHOBHBIE HMCTOYHUKH
COLIMATILHOM KOHTEKCTE; | MH(POPMAIIUK U PECYPCHI ISl peIIeHUs 3a1ad |
AHanu3upoBaTh 3a7ady W/WiaW | mpodieM B MpOoEecCHOHAIBHOM  W/HUIU
npobiieMy M BBIAENATH €€ | COLMaIbHOM KOHTEKCTE. ANTOpUTMBI
cocTaBHble 4acTu; [IpaBWJIBHO | BBINOJHEHUS pabOT B MNpOodECCHOHATBHON U
BBISBIATH M 3(PQPEKTUBHO | CMEXHBIX oOmactsax; MeTtoasl paboTel B
UCKaTh uHpOpMaLUIO, | TPOPECCHOHANBHOM M CMEXHBIX  cepax.
HeoOxoqumytro s pemenus | CTpykrypa miaHa ais peuienus 3aaa4 [opsaok
3ajjaud  W/MIM  NpoOJIEMBI; | OLIGHKM  pe3yJbTaTOB  pEUIeHHs  3ajad
CoctaBuTh IUIaH JEHCTBUS, | IPOPECCHOHATBHON AESITEIbHOCTU
OTIpeIeNIUTh HE00X0IuMbIe
pecypcsl; Bnanets
aKTyaJIbHBIMU METO/1aMHu
paboTel B TpOodeCcCHOHATHHON
U CMEKHBIX chepax;
Peanmu3oBare  cocTaBiIeHHBIN
wiaH; OUeHUBaTh pe3yiabTaT U
IHOCJIEACTBUS CBOHMX AeicTBUU
(caMOCTOSTENbHO 17001 c
MTOMOIIIbI0 HACTABHUKA)

OK2 | Onpenenars 3amaun  noucka | Homenkiatypa UH(POPMALIMOHHBIX
uHbopMauu OnpenensiTb | MCTOYHHUKOB, MIPUMEHSIEMbIX B
HE00X0IuMble UCTOYHUKHU | IpoecCHOHATIbHON  JesTenbHocTH  IIpuemsl
uHpopmaumu  [lnanupoBaTh | CTpyKTypupoBanus  uHpopmauuun  Popmar
Ipouecc noucka | opopmieHus pE3yJIbTaTOB IIOHCKa
CTpyKTypHUpOBaTh uHpopmanmu
HoJy4aeMyr  HH(OPMAaLHUIO
Brlaensate HanOoee 3HaYUMOE
B 1epeuHe  uH(poOpMaUU
OuenuBaTh MIPAKTHUYECKYIO
3HaYMMOCTh pE3yJIbTaTOB
IIOMCKA OdopmnsaTh
pE3yJIbTaThl IOMCKA

OK3 Onpenenars aktyanpHOCTh | ConeprkaHue AKTyaJbHOM




HOPMAaTHUBHO-TIPABOBOM HOPMAaTHUBHOMPABOBOM JIOKyMEHTAIUU
JIOKYMEHTaII1 B | CoBpeMeHHass Hay4Hass M mpodeccuoHanbHas
npodeccruoHaIbHON TEPMHUHOJIOT U Bo3moxHble TPaeKTOpUU
JeSITeIbHOCTH poheccuoHaIbHOTO pa3BUTHA u
BricTpanBath TPAeKTOPHH | camMoo0pa3oBaHUs

podeCCHOHATTEHOTO "

JIUYHOCTHOT'O Pa3BUTHS

OK4 OpraHu3oBbIBaTh pabory | Ilcuxoyorust KoJuIeKTHBA
KOJUIGKTUBa M KoMaujsl | llcuxomorus nuyHoctu
B3aumopeiictBoBaTh ¢ | OCHOBBI IPOEKTHOM AEATEIBHOCTH
KOJUIETaMHu, PYKOBOJICTBOM,

KIIMCHTAMHU.

OK5 N3narate cBom MbiciiM  Ha | M3marate CBOM MBICIM Ha TOCYAApCTBEHHOM
TOCYJIapCTBEHHOM S3BIKE | S3BIKE OPOPMIISITH JOKYMEHTHI
ohopMIIATH JTIOKYMEHTBI
OCOBEHHOCTH COLUMATLHOMO U OCOOEHHOCTH COIMAIBHOTO U KYJIbTYpHOTO
KYJBTYPHOTO KOHTekcTa | LOHTEKCTa
Ilpasnia OQOPMICHHS | [Tpapyia odopMICHHS TOKYMEHTOB.
JIOKyMEHTOB.

OK 6 OnuceIBaTh 3HAYMMOCTh CBoeH | OMUChIBaTh 3HAYMMOCTh CBOeH mpodeccun
npodeccun [IpezenTtoBats | [Ipe3eHToBaTh CTPYKTYpy NpOdeCCHOHATHHOMN
CTPYKTYpY NpoheCCHOHATBHOM | ACATEIBHOCTH 10 Tpodeccuu (CrennuaaTbHOCTH)
nestenbHOCTH 1O Tpodeccun | CynHOCTh TPaKIaHCKO-TTATPUOTHIECKOM
(cneunanbHocTH)  CyHIHOCTH | TO3UIIMU Ob61eyenoBeveckue LEHHOCTHU
rpakaaHcko-narpuornueckoir | [IpaBuna moBeneHUss B XOJA€  BBITIOJHEHUS
no3unu  OOmieuenoBeyeckue | MpodhecCuoHaIbHOM e TeIbHOCTH
ueHHoctu IlpaBuna noeeneHus
B X0J1e BBITIOJTHEHUS
npodeccuoHaIbHOM
JIeATETbHOCTH

OK7 | Cobmonath HOpMmbI | [IpaBmiia skosmormueckoid O€30MacCHOCTH TP
HKOJIOTMYECKOM 0e30MacHOCTH | BECHUH MPOo(EecCUOHANBHON  1eATeIbHOCTH
Onpenensirs HanpapyieHusi | OCHOBHBIE  PECypChl, 3aJCHCTBOBAaHHBIE B
pecypcocOepexeHuss B paMKkax | mpodeccnoHanpHOM  nesTenbHOCTH [yt
npodecCuoHATbLHON oOecrieueHust pecypcocOepeKeHHUs.
JEeSTENIbHOCTH M0 Tmpodeccun
(cenaibHOCTH )

OK 9 [IpumeHsTH cpeactBa | CoBpeMeHHbIE  CpeACTBA U YCTpOWCTBa
MH(GOPMaITMOHHBIX uHpopmatuzauuu [lopsnok ux nmpuMeHeHUs u
TEXHOJOTHH  JUIsi  peIlleHusi | MPOrpaMMHOE obecrnieueHue B
podhecCuoHaNbHBIX 3a1a4 | mpodeCcCHOHANbHON ASITEeTbHOCTH
Hcnonb3oBath  COBPEMEHHOE
porpaMMHOE 0OecTiedeHre

OK 10 | Ilosumare  oOmmii  cwmbica | [loHnmars o0t CMBICII YETKO
YETKO MIPOM3HECEHHBIX | TPOM3HECEHHBIX BHICKA3bIBAaHUI Ha W3BECTHHIE
BBICKA3bIBAaHUII Ha W3BECTHHIE | TeMbl  (MpodeccuoHanbHble U OBITOBBIE),
TeMbl (mpodeccHOHaANbHbIE U | IOHUMATh TEKCTBI Ha 0a3oBbie




OBITOBBIE), TMOHUMATh TEKCTHI

Ha 0a3oBbIe
npodeccuoHaIbHBIC TEMBI
y4acTBOBaTb B JUajiorax Ha
3HAKOMBIE oOrmue u
nmpodecCHOHATbHBIE TEMBI
CTPOUTH IMPOCTHIC
BBICKa3bIBaHUSI O cebe W O
cBoei npodeccnoHanbHOM
JeSITeIIbHOCTH KpaTKo

00OCHOBBIBATE MW OOBSICHUTH
CBOM JCUCTBUS (TEKyNIHE W
TJIaHUPYEMBIE)
NPOCTBHIC CBSI3HBIC COOOILICHUS

nucaThb

Ha 3HAaKOMBIC NI
HHTCPECYOUINC
HpO(i)CCCI/IOHaJ'IBHLIe TCMBI

npaBUiia TOCTPOCHHS MPOCTHIX
U CIIOKHBIX MPEIOKCHUI Ha
npodeccuoHaIbHbIE
OCHOBHBIE

TCMBI

o0mIeynoTpeOuTeTbHbIC
TJIarOJIbl (ObrTOBas u
npodeccHoHambHAs  JICKCHKA)
JIEKCUYECKUI MHHUMYM,
OTHOCSIIMKCS K  ONUCAaHHIO
MPEIMETOB, CpeICTB u
MpoI1IeCCOB MPOheCCHOHATHHOM
JESITSILHOCTH ~ OCOOCHHOCTH
MIPOU3HOIICHUS paBuIIa
YTCHHUS TEKCTOB
npodecCuoHATbHON

HaITpaBJICHHOCTH

npodeccHoHanbHBIE TEMBI y4acTBOBaTh B

auagorax o01me u
npodecCUOHATIbHBIE TEMBI CTPOUTH IPOCTHIE
cebe uU o

JACATCIIBHOCTH

Ha 3HAaKOMBIC

BBICKA3bIBAHUSA O cBOEH
npodeccuoHaIbHON KpaTko
00OCHOBBIBATh M OOBSICHHTH CBOW JCHWCTBUS
(Tekyuiye M IUTaHHpYEMbI€) IHUcaTh IMPOCThIE
CBSI3HBIE COOOIIEHUS HAa 3HAKOMBIE MU
UHTEpEeCyIole  NMpoQecCHOHAIbHbIE

mpaBujia IIOCTPOCHHUA IIPOCTBIX M CIOXHBIX

TEMBI

MpEeIOKEHU Ha TMPodecCHOHANTBHBIC TEMBI

OCHOBHBIC  OOIICYNOTPEOUTEIBHBIC — TJIArOJIbI
nmpodeCCHOHANIbHAST  JIGKCHKA)

OTHOCAIIIMICA K

(ObbITOBAsT W
JICKCHYECKUH ~ MHUHUMYM,
OIMMCAHUIO TIPEIMETOB, CPEACTB U MPOIECCOB
npodeccuoHanbHOM JeSTeNbHOCTU
0COOCHHOCTH TMPOU3HOIICHUSI TPaBUIIA YTCHHSI

TCKCTOB HpO(i)CCCHOHaHBHOﬁ HAITpaBJICHHOCTH

[IK
1.4
[IK
2.8
[IK
3.7
[IK
4.6
[IK
5.6

IMPUMCHATE OCHOBHBIC 3aKOHbI
XUMHU U1 PCIICHHA 3ala4 B

obmactin  mpodecCuoOHATHHOU
eI TEeIILHOCTH,

HUCIIOIb30BaTh CBOMCTBA
OpFaHI/I‘-I€CKI/IX BCIICCTB,

JUCHICPCHBIX W KOJIJIOMJIHBIX
CHUCTEM JIIsL

TEXHOJIOTMYCCKOTO IIpouecca,

ONTUMU3ALUH
OIUCBIBATh YpPaBHEHUSMHU
XUMHUUYECKUX peakumii
IIPOLIECCHI, JIEKAIUE B OCHOBE
IIPOU3BOJCTBA

MMPOAOBOJBECTBCHHBIX

OCHOBHBIC ITOHATHUA U 3aKOHbI XUMUU,

-TCOPCTUYICCKUC OCHOBBbI OpFaHquCKOﬁ,

(bu3HYECKO, KOJUIOUTHON XUMUU;

-IIOHATHE XUMHYECKOM KMHETUKH U KaTallu3a; -
KJIacCU(UKALUIO
3aKOHOMEPHOCTH HX MPOTEKAHHS;

XHUMHUYCCKUX peaKI_lI/Iﬁ u

-O6p dTHUMBIC XHUMHUYCCKUC

pCaKknun, XUMHUYCCKOC PAaBHOBCCHUC, CMCIICHUC

U HeoOpaTHUMBbIC

XMMHYECKOTO PAaBHOBECHS TMOJ JCHCTBHEM
pa3IUYHBIX (DAKTOPOB;

- OKHUCIUTECIIbHO-BOCCTAHOBUTCIIBHBIC PCAaKINHU,




IIPOAYKTOB;

NPOBOANUTH  pacueTbl  TIO
XAMHYECKHM  (opMynam |
YPaBHEHUSIM peakuuy;
UCIIONIB30BaTh  J1a0OPaTOPHYIO
nocyny W 00OpyAOBaHHE;
BBIOMpAaTh  METOJ U  XOJ

XHUMHUYECKOTO aHaIN3a,
noaouparb pEaKTUBBI u
anmaparypy;

IPOBOJUTH Ka4eCTBCHHBIC

peakuMd Ha HEOPraHU4YECKHe
BEIIIECTBA U MOHBI, OTACIbHBIC
KJIacChl OpraHN4YeCKHUX
COCIMHEHUH;

BBITIOJIHATh ~ KOJIMYECTBCHHBIC
pacueThl COCTaBa BEIIECTBA I10
pe3yJsbTaram U3MEpEHU;
COOJIOAaTh MpaBUIA TEXHUKH
Oe3onmacHocTH Tpu paboTe B
XUMHUYECKO# 1aboparopuu

peaKkIuu HOHHOTO OOMEHa,

THJPOJIN3 COJIEH, AMCCOLMAINIO 3JIEKTPOIUTOB
B BOJHBIX PAacTBOPax, IMOHATHE O CHIBHBIX U
CIIaObIX AIIEKTPOJIUTAX;

-TeTIOBOM A((PEKT XUMHUYECKUX PEaKInH,
TEPMOXUMHUECKUE YPABHEHMUS,

-XapAKTEPUCTUKHU Pa3IMYHbIX KJ1aCCOB
OpPraHMYeCKUX BEIECTB, BXOMSIIMX B COCTaB
CBIPbSl U TOTOBOM MUIIEBOM MPOAYKIINH;

-CBOMCTBA pPACTBOPOB MU KOJUIOMAHBIX CHUCTEM
BBICOKOMOJIEKYJISIPHBIX COEIMHECHMUIA;

-AUCIICPCHLIC u KOJIIIOMOHBIC CHUCTCMBI
MMUIICBBIX ITPOAYKTOB;

-poJib U XAPAKTCPHUCTUKU IMMOBCPXHOCTHBIX
SIBIICHHH B OpUPOAHBIX MW TEXHOJIOTHYCCKUX
mnmponeccax; -OCHOBBI AHAJIUTUYECKOMN XHUMHU,

-OCHOBHBIE METO/IBI KJIACCHYECKOT'0
KOJIMYECTBEHHOT0 W (DU3UKO-XHUMHYECKOTO
aHaIn3a;

-Ha3HA4YCHUC n ImpaBujia HCIIOJIB30BAHU S
1ab0paTOPHOTO OOOPYNOBAHUS W AIaAPaTypHhI;
-METOAbI U TEXHHUKY BBIIIOJTHCHHA XUMHUYCCKUX
aHAIM30B; -TIPUEMbI 0€30mMacHOM padoThl B
XUMHUYECKOH TabopaTopuu

2. CTPYKTYPA U COJAEPXKAHUE YYEBHOM JUCIUILIAHBI

2.1. O6bem y4eOHON TMCHUILUINHBI U BUABI Y4eOHOH padoThl

Bun ydyeOHoii paGoThI O0bem yacos
O01beM oOpa3oBaTebHON MPOrpaMMbl Y4eOHOH JUCIUTITHHBI 78

B TOM YHCIIE:

TEOpETHIECKOe 00yUeHIEe 58
nabopaTopHbIe PadOTHI (eciu NPedyCMOmpeHo) 20
MPaKTUUECKUE 3aHATHS (€C/iu NpedyCcMOmpeHo)

KOHTPOJIbHAs paboTa (eciu npedycmompeHro)

Camocmosmenvras paboma *

IIpomeskyTouHasi aTTECTALMS DK3aMeH







2.2. TemaTu4eckuii IVIAH U coepkaHue y4eOHOH TMCHUTIINHBI

HaumenoBanue pasae/ioB Conep:xanue yue6HOro Matepuasa u GopMbl OpraHu3anun Oo0bem Konsi
U TeM AeATeIbHOCTH 00y4aIOIIHUXCH B Yyacax KOMIIeTeHI N,
¢opmupoBanuio
KOTOPBIX
CIOCOOCTBYET
3J1eMeHT
NMpOrpaMMbI

1 2 OBILASI U HEOPTAHUUYECKASI XUMUS
Tema 1.1. OcHOBHEIE Conep:xkaHue yueOHOro MaTepuaJsia 2 K 1.2-14
MOHATHUSA U 3aKOHBI 1IK2.2-2.8
XUMHI 1.0cHoBHBbIe mnOHATHS XxuMHMH. BemectBo. Atom. Momnekyna.

XuMudeckuil aneMeHT. AsuoTponus. IIpocTsle M cloKHBIE BeIIECTBa.

KauecTBeHHBIN U KOJMYECTBEHHBIA COCTAB BEIIECTB. XUMHUECKHE 3HAKU )i

u ¢opmynbl. OTHOCUTEIbHBIE aTOMHass M MOJIEKYJSIpHAs MacChl.

KonungectBo BemecTna.

2. OcHoBHble 3aKOHbI XHMHUM. CTexuoMeTpusa. 3aKOH COXpaHEHHS

Macchl BEIIECTB. 3aKOH INOCTOSHCTBA COCTABA BELIECTB MOJICKYJISIPHON

CTPYKTYpPHBI. 3aKOH ABOTaJpo U CIEACTBUA U3 Hero. PacueTHble 3a1aun Ha 1

HaXOXJI€HHE OTHOCHUTENBHOM MOJEKYJSPHOM MacChl, OmpeelieHne

MaccOBOM JO0JIM XUMHYCCKUX DJICEMECHTOB B CJIOKHOM BEIIIECTBE.

JdemoncTpaumu. Mojgenu aTroMOB XMMHYECKHUX  DJIEMEHTOB.

Moaenu MOJIEKYJI MPOCTBIX 51 CIIOYKHBIX BEIIECTB

(mapocrepkueBsie u Crioapra— bpurneba). Komnekuus npocTsix

U CJIOXHBIX BemecTB. HekoTopeie BemecTBa KOJIMUECTBOM | MOJIb.

Mopnens MonspHOro oOBema Tra3zoB. Autorporms  Qocdopa,

KHCJI0pOJA, 0JIOBA.
Tema 1.2. Conep:xanue y4e0HOro MaTepuajia 4 K 1.2-1.4

3. llepnoanueckuii 3axkon JI.M.MenneneeBa. OTKpbiTHE 1




Ilepunonnuecknii 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKHUX AJIEMEHTOB
JI. 1. MenneneeBa u
CTPOEHHE aTomMa

J.1.MenneneessiM [lepuoanueckoro 3akona. Ilepuonnueckuit
3akoH B opmynuposke Jl. 1. Menneneesa. Ilepuomnueckas
TabIUIa XUMUYECKHUX 3JIEMEHTOB — TpauecKkoe 0TOOpakeHne
NepUoOANYECcKOro 3akoHa. CTpyKTypa NepuoANYECKO TaOIHIIbL:
nepuoAb! (Malble U OOJBINNE), TPYIIEI (TJIaBHAS U TOOOYHAs).

4. Ctpoenue atoma u Ilepunoanuecknii 3axkon [I.M.Menaeneena.
ATOM — cnokHast yactuna. Sapo (MpOTOHBI M HEUTPOHBI) U
3JIEKTpOHHAsA 000s10uKa. M30Tonbl. CTpoeHHE 3JIEKTPOHHBIX
000JI0YeK aTOMOB 3JIEMEHTOB MaJIbIX MEproI0B. OCOOCHHOCTH
CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINX
nepuoJIoB (epexoaHbIX d1eMeHToB). [lonstue 00 opOuTansx. s-, p-
u d-opOuTanu. DIeKTPOHHbIE KOHPUTYPAIITH AaTOMOB XUMHUYECKUX
anemeHToB. CoBpemeHHas popmynupoBka [lepuomuaeckoro
3akoHa. 3HaueHue [lepuonuueckoro 3axona u Ilepuoanueckoit
CUCTeMbl XUMHUYEeCKHX d7eMeHTOB JI. V1. MenneneeBa nis pa3BUTHS
HayK{ U IOHUMAaHUsI XUMUYECKON KAPTUHBI MUPA.

5.JIadopaTtopHasi paGora Nel: MojaenupoBanre MNOCTPOCHUS
[Teproandeckoii TaOIUIBI XUMHUYECKUX SJIEMEHTOB.
Jemoncrpanuu. Pasnmuunbie ¢opmbl Ilepuoanueckoil cucTeMbl
xumuueckux anemeHToB [[. M. MeHnneneeBa. [IuHamuueckue
Tabiuupl Ui MonenupoBaHus — [lepuonuyeckoid  CHUCTEMBI.
DneKkTpu3anys TeJl U UX B3aUMOJICHCTBHE.

K 2.2- 2.8

Tema 1.3. Ctpoenue

Conep:xanue yueOHOro MaTepuasa

K 2.2 -2.8




BE€IICCTBA

6.Monnas xumu4yeckas cBsi3b. Katnonsl, ux oopazoBanue 13
aTOMOB B pe3yJIbTaTe MpoLecca OKUCIEHUS. AHHOHBI, UX
o0Opa3oBaHME U3 aTOMOB B Pe3yJIbTAaTe MPOIECCa BOCCTAHOBICHHUS.
HoHHas cBsI3b Kak CBA3b MEXy KATHOHAMH ¥ AHMOHAMH 3a CUET
ANIEKTPOCTaTUYECKOro NpuTsHkeHus. Kinaccudukaius HoHOB: 110
COCTaBy, 3HAKY 3apsi/ia, HATUIHUIO TUAPATHOU 000109k, OHHBIE
KpUcCTaJuIM4ecKkue pemerky. CBONCTBA BEIIECTB C HOHHBIM THUIIOM
KPUCTAJUIMYECKON PELIETKH.

7. KoBajleHTHasi XUuMHYecKasi cBA3b. MexaHu3M o0pa3oBaHUs
KOBQJICHTHOH CBsI3U (OOMEHHBII U JOHOPHO-AKIIETITOPHBIN).
DnexTpooTpuliaTenbHOCcTh. KoBajeHTHbIE MOMsIpHas U HEMOJsIpHas
cBsA3U. KpaTHOCTB KOBaJICHTHON CBsI3U. MOJIEKYJIIpHBIE U AaTOMHBIE
KpUCTaJUIMYecKue pemeTky. CBONCTBA BEIIECTB C MOJIEKYJISIPHBIMU
Y @TOMHBIMM KPUCTAIINYECKUMH PELIETKAMU.

8. Mera/ummueckasi ¢Bsi3b. MeTajuinueckas KpuCTaJlIIM4ecKast
pelIeTKa U METAJNIMYCCKAsA XUMHUYCCKaAs CBA3b. dusznyeckue
CBOMCTBA METAJUIOB.

9. ArperatHblie COCTOSIHUSI BellleCTB M BOJOPOHAS CBS3b.
Trepmoe, xuakoe u razoodpa3Hoe cocTosiHus BemecTs. [lepexon
BEILIECTBA U3 OJIHOTO arperaTHOro0 COCTOSIHUA B IPYTO€.
Bonoponnas cBA3b.

10.9ucrhlie BemecTBa U cMecHu. [ToHsaTie 0 cMecH BEIECTB.
I'omorennsie u rereporeHnbie cmecu. CocTaB cMeceii: 00beMHas 1
MaccoBas JI0JIM KOMIIOHEHTOB CMECH, MacCOBasl IOJIS IIPUMECEH.

11. AucnepcHble cuctembl. [[oHATHE O AUCTIEPCHOM CHUCTEME.
Hucnepcras ¢aza u nucriepcuonHas cpena. Kimaccudukanus
JIUCTIepCHBIX cucTeM. [ToHsITHE 0 KOJUIOMAHBIX CUCTEMAX.




12JIab6opatopnass paGora Ne2: I[lpuroroBieHue CyCIEH3UHU
KapOOHaTa KaJlbLUs B BOJE.

13.JIabopaTtopnass  padora Ne3: IlomyueHue >Mysbcun
MOTOPHOT'O MacJa.

14.J1a6opaTopHas padora Ned: O3HaKOMJICHHE CO CBOWCTBAMH
AUCTICPCHBIX CUCTCM.

JlemoHcTpanuu. Mozenb KpUCTAJUIMYECKON PeIIeTKU XJIopHIa
HaTpus. OOpa3ibl MUHEPATIOB ¢ MOHHON KPUCTaNINYECKOM
peLeTKON: KalblKTa, ramuTa. Moaenu KpUcTaJUIMNYeCKUX PeIIeToK
«CyXoro JibJiay (Wiu iomaa), aiMasa, rpadura (HiTu KBapIa).
ITpubops! Ha KUIKUX KpucTauiax. OOpa3Lbl pa3IudHbIX
JMCTIEPCHBIX CUCTEM: AMYJIbCUM, CYCIIEH3UI, a3p030JIei, Teiel u
3oseit. Koarymsauus. Cunepesuc. Opdext Tunnans.

Tema 1.4. Bona.

Conep:xaHue yueOHOro MaTepuaJa.




PactBOpBHI.
DIIeKTPOUTHYECKAs
JIICCOTIHAITUS

15.Boaa. PactBopsl. PacTBopenne. Bosa kak pacTBOpUTEIb.
PactBopuMocTh BemiecTB. HachllieHHbIe, HEHACBILIICHHBIE,
NEPECHIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ia3o0B,
KHIKOCTEH ¥ TBEPIIBIX BEIIECTB OT PA3IMYHBIX (PaKTOPOB.
MaccoBasi 1oJ1s1 paCTBOPEHHOTO BEIIECTBA.
16.2yekTpoMTHYeCKAsA TUCCONMALUS. DJIEKTPOIUTHI U
HEDJICKTPOUTHL. DICKTPOIUTHYECKAs TUCCOIHALINSA. MeXaHU3MBI
JIEKTPOJIUTUYECKOM TUCCOIMALINY [T BELIECTB C Pa3IMYHBIMU
TUIIAMU XMMUYECKOH cBsi3U. [ uapaTupoBanHble n
HETUAPATHPOBAHHBIC HOHBL. CTENEHB AIIEKTPOIUTHIECKOM
mucconuaui. CUnbHbIE U clladbie 37eKTPoIuThl. OCHOBHBIE
MIOJIOKEHUS TEOPUHU AIIEKTPOIMTHUECKOM qucconmanuu. Kuciorsl,
OCHOBAHHS U COJIU KaK AJICKTPOJIUTHI.

JemoncTtpanuu. PactBopuMocTs BemiecTB B Bojie. Cobupanue
ra3oB METOJOM BBITECHEHHS BOJbl. PacTBOpeHHE B BOJE CEpHOM
KHUCIJIOTHI U cosiert ammonwsi. OOpasipl KpUCTAUIOTHAPATOB.
N3roroiienne runcoBoi nops3ku. McnbiTanue pacTBOPOB
3JEKTPOJUTOB U HEAIEKTPOIUTOB HA MPEAMET JUCCOLIMALINH.
3aBUCHMOCTD CTENIEHU AJIEKTPOJUTUUECKON AUCCOLUALINU
YKCYCHOM KHUCJIOTHI OT pa30aBieHus pacTBopa. J[BmkeHue
OKpAIlIeHHBIX MOHOB B 3JIEKTpU4YecKoM moie. [Ipurorosienue
KECTKOW BOJBI U YCTpaHEeHHUeE ee xecTKOCTH. MoHuThI. O0pasiisl
MUHEPAIbHBIX BOJ PAa3JIMYHOTO HA3HAYCHUS.

Tema 1.5.

Coaep:xanue y4eOHOro MmarepuaJia.

10

IIK 3.2-3.7




Knaccudukanus
HEOPraHUYEeCKHUX
COCTUHEHUH U
HX CBOMCTBA

17.Kucaorel m ux cBoiicrBa. KUCIOTBI Kak 3IEKTPOIMTHI, MX
KJIaccu(UKalus 10 pa3InyHbIM NpU3HAKaM. XUMHUYECKUE CBONCTBA
KHCJIOT B CBETE TEOPUM JJIEKTPOJUTUYECKOW JUCCOLUAINH.
OcobeHHOCTM B3aMMOJCHCTBUS KOHILICHTPUPOBAaHHOM CEpPHOM U
a30THOW KHUCIOT ¢ MeTamgamMu. OCHOBHBIE CIIOCOOBI IOJTyYEHHS
KHUCJIOTHI.
18.0cHoBanus U HUX cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOJIUTHI, UX
KJIaccu(uKalus M0 pa3InyHbIM NpU3HaKaM. XUMHUUECKUE CBOUCTBA
OCHOBAaHHMM B CBETE TEOPUU DIIICKTPOJIUTHYECKOW AUCCOIUALINH.
Paznoxenue HepacTBOpUMBIX B BOJE OCHOBaHUU. (OCHOBHBIE
COCOOBI MOJTYYEHUsI OCHOBAHUH.

19. Con m ux coiicrBa. Conu Kak a1ekTposntel. Conu cpenHue,
KHCJIBIE U OCHOBHBIE. XMMUYECKHE CBOMCTBA COJIEH B CBETE TEOPUU
aNeKTposnTHUYecKor auccoruanuu. CrocoObl MOJMydeHHUs: CoJjeil.
I'mpponus cosen.

20.0xcuanbl ]| UX  CBOMCTBA. ConeoOpasyromue u
HeconeoOpasyromue  okcuabl.  OCHOBHBIE, aM{QoOTepHbIE |
KHUCJIOTHBIE OKCH[bl. 3aBUCUMOCTb XapakKTepa OKCUAA OT CTEIECHU
OKHCJICHHSI 00pa3yrolero ero Meramia. XUMHUYECKHE CBOWMCTBa
okcuzioB. [lomyyenue okcuaoB.

1K 4.2- 4.6
[IK 5.2-5.6

JdemoncTpanuu: BzanmoaencTere a30THOM U KOHLEHTPUPOBAHHOU
cepHOM KUCIIOT ¢ Metaiiamu. ['openue pocdopa u pactBopeHue
npojayKTa ropeHus B Boje. [lonyuenue u cBoiictBa aM(poTepHOTO
ruapokcuia. Heobpatumelii ruaposin3 kapOuaa KaabIys.
OOpaTuMBbIii THIPOIU3 COJICH Pa3IMIHOTO THUIIA.

21.J1abopaTopnasi padora Ne5 VcnisiTanue pacTBOPOB KUCIIOT
UHIUKATOPaMHU.

22.J1abopaTopHas padora Ne 6 BzaumopeiicTBre MeTaIoB ¢
KHCIIOTaMHU.

23.J1abopaTopnas padora Ne 7. BzaumojeiicTBrue KUCIOT C
OKCHJIaM{ METAJIJIOB, C OCHOBAaHUSIMH, C COJISIMU.
24.J1ab6opaTopHas padora Ne 8 McnpiTaHue pacTBOPOB IIETOYEH




WHIUKaTopaMu. B3anmoaeincTere menoyen ¢ COIsIMH.
25.J1ab6opaTopHas padora Ne 9. PaznoxxeHue HepacTBOPUMBIX
OCHOBaHHII.

26.J1aboparopnasi padora Ne 10. BaumoelictBue comeit ¢
MetaiutamMu. B3aumoperictBue coneit aApyr ¢ gpyrom. [ 'uaponus
COJIEH PA3JIMYHOTO THIIA

Tema 1.6. Xumnueckue
peakuuu

Coaep:xanue y4eOHOro MmarepuaJia.

27.Knaccuuxanus XHUMHYECKHX peakumi. Peaknuu
COEJIMHEHUs, pa3joXkKeHus, 3aMeleHus, oomeHna. Katanmutuueckue
peakmuu. OOpatumble U HeoOpaTHMble peakuuu. [ 'OMOreHHbIE U
reTepOreHHbIE PEaKUUU. OJK30TEPMHYECKHE M DHIOTEPMHUYECKHE
peaxkuuu. TemoBoii ekt XUMHUYECKUX peaxuuii.
TepMoxuMHUUECKHE yPABHEHUS.

28.0KHnCANTENIbHO-BOCCTAHOBUTE/IbHbIe  peakuuu. (CreneHb
okucienus. OKHUCIUTeNb M BOCCTaHOBIEeHHE. BoccraHoButenb u
OKHcJeHHe. MeTox 3JIEeKTpOHHOro OayaHca JJsl COCTaBIICHHS
YPaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIHi.

29.Ckopoctb xuMH4YecKHX peakumii. [loHstue o ckopoctu
XUMHMUYECKUX peakUuid. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKHX
peakuuil OoT pa3iuuHbIX (DAKTOPOB: MPUPOABI pPearupyrolux
BELIECTB, MX KOHILIEHTpAalUM, TEMIIEpaTypsl, IOBEPXHOCTU
CONIPUKOCHOBEHUS U UCTIOIb30BaHUS KaTaJIN3aTOPOB.
30.006paTumMocTh XHUMHYeCKHX peakumuil. OOpaTumble |
HeoOpaTUMble peakuuu. XUMHUYECKOE PaBHOBECHE U CIIOCOOBI €ro
CMEILEHUS.

IIK 4.2- 4.6

JemoncTpanus: [Ipumepsl HeoOpaTUMBIX peaklui, HIYIIHX C
00pa3oBaHNEM OCaJKa, ra3a Wi BOAbI. 3aBUCUMOCTb CKOPOCTH
peakuuu OT IPUPOJIbl pEarnpyOIINX BeIecTB. Bzanmoaenictere
pPacTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMH THOCYJIb(haTa HATPUs
Pa3IMYHON KOHLIEHTPALMU U TeMnepaTypsl. Mozienb KUISIIEro




cJ0s1. 3aBUCUMOCTh CKOPOCTH XUMUUYECKOU PEAKIUU OT
MPUCYTCTBUS KaTaau3aTopa Ha MpUMEpe pa3ioKeHUs TIEPOKCH 1A
BOJIOpO/JIa C MMOMOIIBIO JUOKCH 1A MapraHiia 1 Karaja3bel. Monesnb
aNeKTposin3epa. Mozenpb JIeKTPOIN3HON BaHHBI U1 MOJTy4eHUs
amoMUHMSL. Moieb KOJIOHHBI CHHTE3a aMMHUaKa.

31.J1adopaTopHasi padora Ne 11. Peakius 3amelienus Mmeau
JKEJIe30M B PacTBOPE MEIHOTO Kyropoca. Peakiuu, uayriue ¢
00pa3zoBaHHEM OcCaJiKa, ra3a Wid BOBI.

32.JI1aGopaTopHas padora Nel2. 3aBUCUMOCTb CKOPOCTH
B3aMMO/JICUCTBUA COJITHOW KUCIIOTHI C METAJUIAMU OT UX HPHUPO/IBI.
3aBUCUMOCThH CKOPOCTH B3aUMOJCHCTBUS LIMHKA C COJISTHOM
KHUCJIOTOM OT €€ KOHIEHTPALMH. 3aBUCUMOCTb CKOPOCTH
B3anMozeicTBus okcuaa menu (I1) ¢ cepHoit kucinoToit oT
TEeMIIEPaTyPBI.

Tema 1.7. Metasl u
HEMCTAJIJIbL

Conep:xanue y4ye0HOro MaTepuaJia.

33.Metamiabl. OCOOEHHOCTH CTPOEHUS aTOMOB U KPUCTAJLIOB.
dusnueckue cBoiicTBa MeTauioB. Knaccudukaims MeTamioB mo
Pa3IMYHBIM MpPU3HAKAM. XMMUYECKUE CBOMCTBA METAJIOB.
DJIEKTPOXUMHUYECKHI Psil HATPSAKEHU METAJIOB.
Mertamnorepmust. O6mue crnocoObl noiyueHus: MmetajuioB. [lonstue
o Metayutypruu. [Iupomeramnyprus, rupoMeTayprus u
snekTpoMeTasTyprusi. CrijiaBbl YepHBIE U [IBETHBIE.

34. Hemeranabl. OcoGeHHOCTH CTpoeHus: aToMoB. HemeTtasl —
IIPOCTBIE BELIECTBA. 3aBUCUMOCTb CBOMCTB raJIOT€HOB OT UX
II0JIO’KEHUS B IEpHOANUECKON cucteMe. OKUCIUTEIbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX
MIOJIO’KEHUS B PSIly 3JIEKTPOOTPULIATEIIBHOCTH.

IIK 4.2- 4.6
IIK 5.2-5.6

JemoncTpanus: Komnekuus metaios. Bzaumoneiicreue
METAJUIOB C HeMeTaulaMH (Kelle3a, LIMHKA U alFOMUHUS C CEPOH,
QJIFOMUHUS ¢ HOJJOM, CYPBMBI € XJIOPOM, TOPEHHE KEJIE€3a B XJIOPE).
I'openune metainos. AmomuHotepmus. Komnekius HeMeTamios.
['openue HemeTay10B (cepbl, pochopa, yris). BoiTecHeHne MeHee




AKTUBHBIX TAJIOTEHOB U3 PACTBOPOB UX COJICH O0JIee aKTUBHBIMU
rajioreHamu. MoJ1esp IpOMBIIUIEHHON YCTAHOBKY IS
MIPOM3BOICTBA CEPHOU KUCIOTHI. Moenb meun Jyisi 00xKura
n3BecTHsKa. Komiekunu npoayKIui CUIIMKaTHOM
MIPOMBINIIICHHOCTH (cTekia, (hapdopa, pasHca, HeMEHTa pa3IMIHbIX
MapoK H Jp.).

35.J1ab6oparopHas padora Ne 13. 3akanka u OTIYCK CTaJIH.
O3HaKOMJIEHHE CO CTPYKTYpaMH CEpOro U Oesoro uyryHa.
PacnioznaBanue pya xenesa

36. KonTpoabHas padora

Opranuyeckast XumMus

Tema 2.1. OcHOBHEIE
MTOHATHUS OPTaHUYECKON
XHMHH U TEOPUS
CTPOEHHUS OPraHUYECKUX
COEUHEHUN

Conep:xaHue yueOHOro MaTepuaJa.

37.I1peamer oprannyeckoi Xumun. [IpupoaHsie, HICKyCCTBEHHBIE
U CUHTETUYECKHUE OpraHndeckue Bemectsa. CpaBHEHHE
OpPraHUYECKUX BEIIECTB C HEOPraHMYECKMMHU. BaleHTHOCTB.
XHUMHUYECKOE CTPOEHHUE KaK MOPSAIOK COETUHEHHS aTOMOB B
MOJIEKYJIbI IO BaJIECHTHOCTH.

38.Teopusi cTpoeHHs OPraHNYECKUX COeIMHECHMI
A.M.BytnepoBa. OCHOBHBIE MOJOXEHUS TEOPUHU XUMHUECKOTO
ctpoenus. M3omepus 1 nzomepsl. XuMudeckue GopMysisl 1
MOJIETN MOJIEKYJI B OPIraHUYECKON XUMUH.

40. Knaccuduxanusi opranndeckux Bemniectn. Kinaccudukamms
BEIIECTB 110 CTPOCHUIO YIVIEPOJHOTO CKEJIeTa U HATMYUIO
(byHKUMOHANBHBIX Ipynil. 'oMosioru u romosorus. Hauana
HomeHksarypel [lUPAC.

41.Knaccnpukanus peakumii B opranmveckoii xummuu. Peakunu
IIpUCOEANHEHNS (THIPUPOBAHUS, TaJIOT€HUPOBAHMS,
TUJIPOTaJIOT€HUPOBAHUS, THApaTallun). Peakum oTiienaeHus
(merunpupoBaHus, 1€rUIPOraIOr€HUPOBAHUS, JETUPATALIUN).
Peakuuu 3amenienus. Peakiuu nzomepusaim.

K 1.2-14

IIK 2.2- 2.8




JdemoHcTpanusa: Moaenu MOJIeKys TOMOJIOTOB M H30MEPOB
OopraHu4eckux coenuHeHnil. KauectBeHHOE OOHApyKEeHNE
yriaepoja, BOAOPOa U XJIOpa B MOJIEKYJIaX OpraHMYeCKUX
COETMHEHUH.

42.J1adopaTopnas padora Ne 14. Mzrotosiienne Mmojeneit
MOJIEKYJI OPTaHMYECKUX BEIIECTB.

Tema 2.2.
VYTIIeBOIOPOIBI U UX
MPUPOTHBIC HCTOYHUKHU

Conep:xanue y4e0HOro MaTepuaJia.

43.AnkaHbl. AJKaHbBl: TOMOJIOTUYECKUH psii, H30MEpUs U
HOMEHKJIaTypa ajJKaHOB. XMMHUYECKHE CBOWCTBA ajJKaHOB (MeTaHa,
JTaHa): TOpPEHHUE, 3aMelleHHe, pa3loKeHUe, IeTUIPUPOBAHHE.
[IpuMeHeHne anKkaHOB Ha OCHOBE CBOMCTB.

44.AnkeHbl. DTWIEH, €ro MOJIy4YeHHe (IeruapUpOBaHUEM 3TaHa,
JENOoIMMEpU3allield  MOJMATWIEHa). ['oMonoruueckuid  psg,
U30MEpPHs, HOMEHKJIATypa aJKEHOB. XHMUYECKHE CBOWCTBA
STUJICHA: TOPEHHME, KaueCTBEHHbIE peakiuu (oOeclBeUrBaHUE
OpOMHOII BOJBI M pacTBOpa IepMaHraHaTa KaywWs), THIPATaIlHs,
nonuMmepusanus. [Ipumenenue sTuineHa Ha OCHOBE CBOMCTB.
45./luenbl U Kaydyyku. [loHsITHE O AMEHAX KaK YIJIEBOJOPOJAX C
IBYMsI IBOMHBIMH CBSI3AMU. COIpSDKEHHbIE JUEHbl. XUMHUYECKHE
cBoiicTBa OytamueHa-1,3 u u3ompeHa: obeclBeyMBaHHE OPOMHOMN
BOJAbl M MOJIUMEpH3auus B Kaydyku. HarTypanpHbelii 1
CUHTETUYECKUE KayuyKu. Pe3una.

46.AnkuHbl. AuetwieH. XHUMHUYECKHE CBOICTBA aleTHIICHA:
ropesue, oobecuBeurBaHUE OpPOMHOW BOJbI, HPUCOEIUHEHUN
XJIOPOBOJIOpOJA U ruapaTanus. [I[pumMeHeHne aneTniaeHa Ha OCHOBE
CBOMCTB. MexXKi1accoBas H30MepHs C AJIKaJUEHAMM.

47.Apenbl. benzon. Xumuueckue CBOHCTBa O€H30ja: TOpPEHHE,
peakuuu 3aMEIeHHS (ranoreHupoBaHuUeE, HUTPOBAHUE).
[Ipumenenue GeH301a Ha OCHOBE CBOMCTB. [IpupogHble HCTOYHUKU
yriieBoopoaoB. [IpupoaHslii ra3: coctaB, NPUMEHEHHE B KAUECTBE
TOIUIUBA.

48.Hedgtb. CocraB u mnepepabotka HedpTu. Ileperonka nedru.
Hedrenpoayktst




49.KonTpoJabHas padora

Tema 2.3.
Kucnoponconepsxaniue
OpraHUYeCcKHe
COEUHEHHUS

Coaeprxanue yueOHOTro MaTepuaJia.

50. Couprsl. [lonydenue 3TaHoa OPOKEHUEM TITFOKO3bI U
ruApaTalyen dTuiaeHa. ' mapoKCuIbHas Tpymna Kak
¢dbyHkunonanpHas. [IoHATHE O IPeeNbHBIX OJJHOATOMHBIX CITUPTaX.
XHUMHUYECKHE CBOMCTBA ATAHOJA: B3aUMO/JICHCTBUE C HATPUEM,
o0Opa3oBaHME MPOCTHIX U 13 CIOKHBIX 23(UPOB, OKUCIECHUE B
anpaerui. [Ipumenenne 3TaHoa HA OCHOBE CBOMCTB. AJIKOTOJIM3M,
€ro MOCJIEICTBHS Il OpraHu3Ma YeJIOBEKa U MPEeayNpexKICHUE.
['uuepuH Kak nmpeacTaBUTENIb MHOTOATOMHBIX CIIMPTOB.
KauecTtBenHas peakuus Ha MHOIrOaTOMHbIe CIUPTHI. [[pumenenune
[IIMLEPHHA.

51.®enou. Ousnyeckue U XUMUYECKHUE CBOMCTBA )eHOa.
B3auMHoe BiHsiHEE aTOMOB B MOJIeKyJie (peHona: B3auMOCHCTBUE
C TH/IPOKCUIIOM HATpHs U a30THOU KucinoTol. [Ipumenenue denona
Ha OCHOBE CBOMCTB.

52.Anbaernasl. [Tonstue 06 anpaerungax. AnpAaeruaHas rpymnmna
Kak (pyHKIHOHaNBHas. PopManbIETHI U €T0 CBOMCTBA: OKHUCIICHUE
B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJICHHUE B
COOTBETCTBYIOIIMM ciupT. [lomyyenue anbaerujoB OKUCIEHUEM
COOTBETCTBYIOIUX cnupToB. [Iprmenenue popmanbaeruaa Ha
OCHOBE €r0 CBOMCTB.

53.Kap6oHoBble KUCOAOTHI. [IoHITHE O KApOOHOBBIX KUCIIOTAX.
Kapb6okcunpHas rpymnmna kak pyHKIHOHaNbHAA. ['oMmonornyeckuit
P IpeAeNbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KucOT. [Tomyuenue
KapOOHOBBIX KUCJIOT OKHCIEHUEM allbJIETU0B. XUMUYECKUE
CBOWCTBA YKCYCHOM KHUCJIOTBI: OOIIKE CBONCTBA C MUHEPAJIbHBIMU
KHCJIOTaMHU U peakius srepudukanun. [Ipumenenne ykcycHoi
KHUCJIOTBI HA OCHOBE CBOWCTB. BhICIINE )KUPHBIE KUCIOTHI HA
IIpUMeEpe NAIbMUTUHOBON U CTEAPUHOBOM.

54.CioxHble 3pupbl 4 KUpbI. [ToryueHne ci0XHbIX 23PHPOB
peakuuent arepupukanuu. CioxHbie 3PUPbI B IPUPOJE, UX
3HaveHue. [IpiMeHeHne CI0KHbIX 3UPOB HA OCHOBE CBOWCTB.




XKupsr kak cnoxusie 3¢upbl. Knaccudukarus sxupoB. XuMudeckne
CBOMCTBA KUPOB: THIPOJIU3 U TUIPUPOBAHUE KUIKUX KUPOB.
[IpuMeHeHne )KUpPOB HA OCHOBE CBOMCTB. MbLIa.

55.¥YraeBoabl. YT1eBObl, UX KJIACCUPUKALMSA: MOHOCAXapUIbI
(rmroxo3a, GpyKTO3a), MMcaxapuabl (caxapo3a) U MoJucaxapy bl
(KpaxmMaJi ¥ 1euiroio3a). I 1roko3a — BeIIecTBO ¢ IBONCTBEHHON
¢byHKIMEeN — anbIeruocnupT. XUMUYECKHUE CBOMCTBA IIFOKO3bI:
OKHCJIEHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT,
cnupToBoe OposkeHue. [IpuMeHeHne TarK03bl HA OCHOBE CBOMCTB.
3HaueHHUEe YIJIEBOJOB B KUBOU NPUPOAE U KU3HHU YEIOBEKA.
ITonsTHE O peakuusAX NOJUKOHIECHCAMU U TUAPOJIN3A HA IPUMEPE
B3alMOIIPEBPALLEHUI: TJIF0K03a <> N0JIMCaXapuIpaBHOBECUE U
CIIOCOOBI €r0 CMEILEHMUS.

)ICMOHCTpaIII/II/I. Oxucnenue CIiupTa B aJIbACTUI. KauecTBenurnie
peaknMi Ha MHOTOATOMHBIE CIUPTHL. PacTBopumocTh (eHonma B
BOJIe TIpH OOBIYHOM Temreparype W HarpeBaHuH. KadecTBEeHHBIC
peakuuu Ha (deHon. Peakmust cepeOpsHOTO 3epKajia albJICTHUIOB U
rMoKo3bl.  OKUCIIEHHe albJeru0B MU TIIOKO3bl B KHCIOTY C
nomotneio ruapokcuaa menu (II). KadyectBenHass peakius Ha
kpaxmai1. Komnekuust 23pupHBIX Maced.

56.J1abopaTopnas padora Ne 15 PactBopeHue riurepuHa B Boje
1 B3aumoeicTeue ¢ rugpokcuaom meau (II).

57.J1abopatopuass padora Nel6é CpoiicTBa YKCYCHOW KHCIIOTBHI,
o0Iue co CBOMCTBAMH MHMHEPAIbHBIX KHCIOT. JlOKa3aTenbCTBO
HEMPENEeNbHOr0 XapakTepa JKHAKOTO kupa. BzaumopeiicTtBue
TIIIOKO3BI U caxaposbl ¢ runapokcunom menu (II). KauecrBennas
peakuus Ha Kpaxmall.

KonTpoabHas padora «Oprannyeckasi XuMHUsD)

Tema 2.4
A3oTcoaepxaniue
OpraHUYEeCKHe

Conep:xanue y4e0HOro MaTepuaJia.
58. Amunbl. Ilonstue o0 ammHax. AnudaTHueckue amMHHBI, UX
KjJaccu(uKalusi M HOMEHKJIATypa. AHWIMH Kak OpraHH4ecKoe
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coenuHenus. Ilomumepsr

ocHoBanue. [lonydyeHune aHwiImHA W3 HUTpPOOeH30Ja. [IprMeHeHune
aHWJIMHA Ha OCHOBE CBOWCTB.

59.AMMHOKHUCJIOTBI. AMMHOKHCIOTBI KaK amQoTepHbIe
T(QYHKIIMOHAIBHBIE OPTaHWYECKHE COCIUMHEHHSA. XUMHUYECKHUE
CBOMCTBa aMHUHOKHCIIOT: B3aUMOJEHUCTBUE C ILIE€JI0YaMH, KUCIOTaMU
U JpYyT ¢ aIpyroM (peakuus nojaukoHaeHcanun). [lentuanas cBsizp u
nonunenTuabl. [[pumeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

60 Beaku. [lepBudHas, BTOpUYHAs, TPETHYHASL CTPYKTYPHI OCITKOB.
XUMHYECKUE CBOWCTBA OEJIKOB: TOPEHUE, JACHATYypallus, TUIPOIIU3,
LBETHBIE peakiuu. bruonornyeckue QyHKIuu OCIKOB.

61 Iloaumepsnl. benku u mnonmucaxapuibpl Kak OHMOIOIMMEpHI.
ITnactmaccel. ITomyuenue nonuMepoB peakuei noauMepusauu u
MOJIMKOHACHCAMU.  TepMOIUTAaCTUYHBIE U TEPMOPEAKTHUBHbBIE
wiactmaccsl. [IpencraBurenu miactmacc.

62.Boroxkna, wux kuaaccupukanusi. IlomydeHue  BOJIOKOH.
OTtnenpHBIE MPENCTAaBUTENIN XMMUUECKUX BOJIOKOH.

JladopaTopnasi padora Ne 17. PactBopeHue OeJIKOB B BOJIE.
JlaGopatopHnas pa6ora Ne 18. OGHapysxeHHe OETKOB B MOJIOKE U
MSICHOM OyJIbOHE.

JladopaTopnasi padora Ne 19. Jlenarypamus pactBopa 0emnka
KYPHUHOTO SIHIIa CIUPTOM.

JladopaTopHasi padora Ne 20. PacTBopamu cosield TsKeIbIX
METaJUIOB U MPU HArpEeBaHUHU.

KoHnTtpoJbHas rogosasi podora

HpOMe)KYTO‘IHaH aTTecranus

Ik3amen - 6

Bcero:
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3. YCJIOBUS PEAJIM3AIIMA ITPOT'PAMMBI YYEBHOM JIACIIUITIIUHBI

3.1. Jlns peanuzanuy TpOrpaMMbl Y4€OHOW AMCHMIUIMHBI — JOJDKHBI OBITH TMPEIyCMOTPEHBI
CIIETYIOIINE CTIeIHATbHBIC TOMEIICHUS:

- Kabuner «Xumuuy, OCHaIIEHHBIN 000PYI0BAaHHUEM: ITOCAOYHBIE MECTA TI0 KOJTUIECTBY
oOydaromuxcsi; paboyee MECTO MPENOoIaBaTeNs; BBITSKHOU MKad; HAOOP XUMUIECKON
MOCY/IbI ¥l IPUHAJICKHOCTEH ISl JTAOOPATOPHBIX M MIPAKTUYECKUX PAOOT; HAOOPHI pEaKTHBOB
OpFaHquCKHX 158 HeOpFaHI/IlIeCKI/IX BCIICCTB, KOMIIJICKT yqe6HO-HaFJ'I$I)1HBIX HOCO6I/II>1
«XuMush»; TIeYaTHBIC W YKPAHHO-3BYKOBBIE CPEICTBA OOYUCHHS; CPEICTBA HOBBIX
MHGOPMAIIMOHHBIX TEXHOJIOTHI;, PEaKTHUBBI, TEXHHUYECKUMHU CPEICTBAMU OOyUCHUS:
KOMITBIOTED C JIMIEH3HOHHBIM ITPOTPAMMHBIM 00ECIICYCHUEM; MYJIbTHMEIHAPOEKTOP; IKPaH.

3.2. UudopmanuoHHoe obecriedeHne peaju3almu NporpamMmmbl

Jns peanmzanmu mporpamMMmbl OMONMHOTeUHBIH (GOHA 00pazoBaTeNFHONW OpTaHHW3AWUU JOJDKEH
MMETh TMEYAaTHBIE W/WINM OJIIEKTPOHHBIE OOpa3oBaTeNbHBIE W HMH(DOPMAIMOHHBIE PECYPCHI,
PEKOMEHIyEeMBIX JUIsl UCTIOJIb30BaHMs B 00pa30BaTEIbHOM IIpolecce

3.2.1. ITeyaTHble U3TAHUA®
1.'a6puensu O.C. Xumust 11 mpodeccuii U CeHanTbHOCTeNH COIMaTbHOIKOHOMHUYECKOTO U
ryma"uTapHoro npoduieit: yueonuk / O.C. I'abpuensu, U.I'. Octpoymos. — M.: 2016
2. T'abpuensn O.C. Xumus nis npodeccuii U CrenualbHOCTe TEXHHYECKOTO Mpouis:
yueonuk / O.C. I'abpuensa, N.I'. OctpoymoB. — M.: 2018 Tabpuensu O.C. Xumus nis
npodeccuii M CIIeNUANbHOCTEH ecTecTBeHHO Hay4yHoro mnpodwmis: ydebnuk / O.C.
3.I'abpuensn, U.I. OctpoymoB. — M.: 2017 Tabpuensn O.C. Xumus: yued. s CTYI.
npod. yueb. 3aBenenuii / O.C.
4.I'abpuensn, U.I'. Octpoymos. — M.: 2014
5.I'abpuensu O.C. Ipaktukym: yue6. mocobue / 'abpuensa O.C., Octpoymos U.T".,
6.CmamkoB C.A., Hopodeera H.M. — M.: 2014
7.I'abpuensn O.C. Xumust: nocodbue as moarotoBku k EI'D: yue6. mocobue / O.C.
8.I'abpuensn, N.I'. Octpoymos, C.A. Cnankos. — M.: 2011
9.Epoxun F0.M. , Kopanesa 1. b. Xumus mist npodeccuii u crieninaabHOCTEN
TEXHUYECKOTO ¥ €CTeCTBEHHO Hay4HOTOo npodwieid. — M.: 2014
10.Epoxun KO.M. Xumus: 3amgauu u ynpaxkuenusi. — M.: 2014
11.Epoxun FO.M. COopHUK TeCTOBBIX 3aaHuil 10 XxuMuu. — M.: Akanemus, 2014
12.I'abpuensn O.C. u ap. Xumus 1y npopeccuii 1 CrenuaaIbHOCTeH TEXHUIECKOTO MPOdUIIs
(37IEKTPOHHOE MPUIIOKEHHE)

3.2.2. DyieKTpOHHBIEe U3AaHNA (3JIEKTPOHHBIE pecypchl)
1. pvg.mk.ru - onummuana «Ilokopu BopoObEBEI TOpEHI»
2. hemi.wallst.ru - «Xumus. O0pa3oBaTeNbHBIN CAUT IS ITKOJIBHUKOBY
3. www.alhimikov.net - O6pa3oBaTenbHbIN CalT AJS MKOIbHUKOB




4. chem.msu.su - DieKTpoHHAas OUOTUOTEKA 110 XUMUHU

5. www.enauki.ru — nHTEepHET-U3JaHUE Ui yuuTenei «EcTecTBeHHbIC HayKM»

6. 1september.ru - merognyeckas razera "llepBoe ceHTAOps"

7. hvsh.ru - xypHan «XuUMHUS B IIKOJIE»

8. www.hij.ru/ -«XuMust 1 )KU3HBY

9. chemistry-chemists.com/index.html - aekTpoHHBIH XypHAIT «XUMUKH ¥ XHMHUSD)

3.2.3. lonoiHuTEIbHbIE HCTOYHUKH (
1.Bapassa, H.D. Xumus B cxemax u tabnumax/ H.D. Bapassa.-M.: Dxemo, 2010.208c.
2.Epemuna, E.A. CnpaBounuk mkonbHUKa 1o xumuun/moa pen. H.E.Ky3smenko, B.B.
3.Epemuna.- 2-e usn.,crepeorturt.- M.:M3narensctBo «Ik3amen»,2009.-512¢. 3.Jluaun, P.A.
4. Xumus: CnpaBounuk /P.A. Jlugun.- M.:ACT:Actpens; Bmagumup:BKT,20011.-286¢.

4. KOHTPOJIb H OIIEHKA PE3Y/IbTATOB OCBOEHHA YYEFHOH JJUCIIHITTHHBI

Pezynomamot 00yuenus Kpumepuu oyenxu Memoowt ouenku

3namo

-OCHOBHBIE TIOHATHS M 3aKkoHbI | [IpaBunbHOE [IpoBepka  BBIITOJIHEHMS

XUMUU (GbopMyIMpOBaHUE 3aKOHOB | JOMAIIHETO 3a/1aHus.

Y IOHATUN XUMHUH Texymmit KOHTPOJIb

3HAHUK W YMCHUH B

dopme IIPOBEPOYHBIX

paoor, (GpoHTaNTBHOTO

ornpoca  Ha  3aHATUSAX,
tectupoBanus. [IpoBepka
oT4eTa MO MPAKTUIECKUM

u 1abopaTOpHBIM
pabotam. [IpoBepka
CaMOCTOSITENILHBIX PabOT U
WHIMBUTy TBHBIX
3a/1aHUM,  BBIIOJIHIEMBIX
00yJarOMUMHUCA.
-TEOPETUYECKUE ocHOBHI | [IpaBunsHoe ob6ocHOBanue | [IpoBepka  BBINOJIHEHUS
OpraHUYECKOH, (bu3nUecKoii, | TeopeTuYecKue OCHOBBI | JIOMAIIIHETO 3aJlaHusl.
KOJUIOMJHOW XUMUU OPraHUYECKOH, Texymmit KOHTPOJIb
¢bu3nUecKkoil, KOJUIOMIHOW | 3HAHUH W  yMEHMH B
XUMHH dbopme POBEPOYHBIX
pabor, (bpoHTAIEHOTO

ormpoca  Ha  3aHATHUSAX,
tectupoBanus. IIposepka
oT4yeTra MO MPAKTUYCCKUM
u 1a00paTOpPHBIM
paboTam. PyGexHbIit
KOHTPOJIb B dbopme
o0s3aTenbHOU




KOHTPOJIbHON paboThl (B
dbopMe W MO MaTepuaiaMm
EI'D).

-TIOHATHE XHUMHYECKOM KWHETHKHU
H KaTaJin3a

BepHoe HaxoxaeHue myTen
peleHus BBITTOJIHEHHBIX
3aJaHni
HKCIEPUMEHTAIbHBIM
crocobom

BBITTOJTHEHHS
3aJlaHusl.
KOHTPOJIb
YMEHHU B
MIPOBEPOYHBIX
pabor, bpoHTAIBHOTO
ormpoca  Ha  3aHATHUSAX,
tectupoBanus. [IpoBepka
oT4eTa MO MPAKTUIECKUM
U 1a00paTOPHBIM
pabotam. [TpoBepka
CaMOCTOSITENIbHBIX paboT U
VHIMBUIYJIbHBIX
3aJJaHUH,  BBIMOJIHAEMBIX
00yJaronMucs

[IpoBepxka
JIOMAIIIHETO
Texymmit
3HAaHUU H
dbopme

-KJIacCCU(PUKALUI0  XUMHUYECKUX
peakuuii ¥ 3aKOHOMEPHOCTH HX
MPOTEKaHUs

YBepenHoe
KJIacCU(UKAITUIO
XUMHYECKHX pPEaKIUH IO
pa3IMYHBIM IIpU3HaKaM
peakuui

3HaHHUC

BBINOJIHEHHS
3alaHusl.
KOHTPOJIb
yMEHUH B
MIPOBEPOYHBIX
pabor, (bpoHTAIEHOTO
orpoca  Ha  3aHATHUSAX,
tectupoBanus. IIposepka
oT4yeTa IO MPAKTUYECKUM
u 1a00paTOPHBIM
pabotam. [TpoBepka
CaMOCTOSITENIbHBIX paboT U
VHIUBUAYAJIbHBIX
3aJaHUl,  BBIMOJIHAEMBIX
00yJarouuMucs

ITpoBepka
JIOMAIITHET O
Texymmit
3HAHUU U

dbopme

-o0patuMble U
XUMHAYECKHE
XHMHUYECKOE
CMeEIIeHUE
paBHOBECHSI  TIOA
pa3nu4HBIX (HaKTOPOB

HeoOpaTuMbIe
peaximm,
paBHOBecCHE,
XUMHYECKOTO
NeHlCTBUEM

BepHoe  BbIIONHEHHE U
MPOBEpPKa KOJWYECTBEHHBIX
3aBUCUMOCTEN MEXK Y
(GUBMYECKUMU BETUYMHAMU
B peaKLHUAX

IIpoBepka
JIOMAaIITHET O
Tekymmit
3HAHUA W

dbopme

BBITIOJTHEHUS

3aJlaHusl.

KOHTPOJIb
YMEHHHA B
IIPOBEPOYHBIX
pabor, (GpOHTATEHOTO
ompoca  Ha  3aHATHUIAX,
tectupoBanus. [IpoBepka
oT4YeTa MO IMPAKTHYECKUM

" na0opaTOpPHBIM
pabotam. ITpoBepka
CaMOCTOSITENIbHBIX PadoT U
UHIUBUAYAJIbHBIX
3a1aHUIN
-OKHCIIUTENIBHO CobOmtonenne  anroputma | [IpoBepka  BBINOJHEHUS
BOCCTAaHOBHUTCIIBHBIC PCaKImu, IICSITCJIBHOCTGI\/'I opy | A0MallHECTO 3adaHus.




peaKiuu MOHHOTO OOMeHa

pELICHUH YIIPaKHEHUN

Texymmit KOHTPOJb
3HAHUW M yMEHHUU B
dopme MIPOBEPOYHBIX
pabor, (GbpOHTaTBLHOTO
orpoca  Ha  3aHATHUSX,

tectupoBanusa. I[IpoBepka
OoTYeTa MO MPAKTUYECKUM

u J1a00paTOPHBIM
paboram. [TpoBepka
CaMOCTOSITEIIbHBIX pabOT U
WHIVBHUYyJIbHBIX
3aJJaHUi,  BBIMOIHIEMbIX
00y4JaromuMucs.
Ymemo
-IIPUMEHSATh OCHOBHBIE 3aKOHBI | Jlornyeckoe moctpoeHue u | [IpoBepka  BBINOJIHEHUS
XMUMUU JUI1  pelieHus 3aaad B | GopMyIHpoBaHUE 0a30BBIX | JOMAIIHETO 3a/1aHusl.
obmactu MPO(ECCHOHAIBHON | TEOPETUYECKUX  3aKOHOB, | Texyruit KOHTPOJIb
JEeATEIIbHOCTH TeopHii; (opMUpOBaHME U | 3HAHMUH M YMEHHHA B
IUTAHUPOBAaHKE yMeHuit | popme MIPOBEPOUHBIX
HCIIOJIb30BAHUSA pabor, (bpoHTAIEHOTO
CIIPABOYHOM, y4eOHOH | orlpoca  Ha  3aHATHSX,
JIUTEPATYPOU. tectupoBanus. IIposepka
oTyeTa MO MPAKTHUYECKUM
u 1a00paTOPHBIM
pabotam. [TpoBepka
CaMOCTOSITENIbHBIX paboT U
WHAUBUIYaJIbHbBIX
3a/1aHUM,  BBITIOJIHIEMBIX
00yJaronuMucs
UCTIOTb30BaTh cBoiicTBa | ['pamoTHOe wucmonb3oBanue | [I[poBepka  BBIMOJHEHUS
OpPraHUYECKUX BEIIECTB, | 3HAHUM y4e0HOro | IOMaIlHero 3aJlaHusl.
TUCTIEPCHBIX U KOJUIOMAHBIX | MaTepuaa Texkymuit KOHTPOJIb
CHCTEM InIE: ONTUMU3ALUN 3HAaHUM W yMEHHH B
TEXHOJIOTHYECKOTO TpoIecca dbopme MIPOBEPOYHBIX
pabor, (GpOHTATEHOTO
ompoca  Ha  3aHATUSAX,
tectupoBanus. [IpoBepka
oTyYeTa MO MPAKTHYECKUM
" na0opaTOpPHBIM
paboTam. ITpoBepka
CaMOCTOSITENIbHBIX PadoT U
WHIUBHUIYaJIbHBIX
3a1aHUIN
-OIUCHIBATD ypaBHeHUsAMHU | BepHas, opuruHanbHas, | [I[poBepka  BBINONIHEHUA
XUMUYECKUX PEaKLIMUi MPOLECcChl, | UHANBUIYAJIbHAS JIOMAIITHETO 3a/1aHusl.
JeKale B OCHOBE MPOU3BOJICTBA | CAMOCTOSITENIbHAS Texkymuit KOHTPOJIb
IIPOJIOBOJILCTBEHHBIX MPOIYKTOB | A€ATEIBHOCTD, 3HAHUA W yMEHUH B
CBOEBPEMEHHOE dopme MIPOBEPOUYHBIX
KOPPEKTUPOBaHUE pabor, (bpoHTAIEHOTO




BBISIBIICHHBIX HETOYHOCTEH

ompoca  Ha  3aHATHUAX,
tectupoBanusa. I[IpoBepka
OoTYeTa MO MPAKTUYECKUM

u J1ab0paTOPHBIM
paboram. [TpoBepka
CaMOCTOSITEIIbHBIX padOT U
WHIUBUAYAJIbHBIX
3aJlaHui,  BBINOJIHAEMBIX
00y4JarnuMucs.
-TIPOBOJIUTH pacueTsl no | Tounoe BeimostHeHue | [IpoBepka  BBITIOTHEHUS
XUMHUYECKUM ¢bopmynam U | pacueToB,  NPEINHMCAHUM, | JOMAIIHEro 3aJlaHusl.
YPaBHEHHSM PEaKIuu UCTIOJIb30BaHUE Texymnit KOHTPOJIb
CIIPAaBOYHOM TEXHUYECKOW | 3HAHMUW M yMEHHUU B
mutepaTypbl. OOocHOBaHue | hopme MIPOBEPOYHBIX
PaLMOHATIBHOTO PEeIIEeHUs paoor, (poHTATIBLHOTO

ompoca  Ha  3aHATHUSAX,
tectupoBanus. [IpoBepka
OTUCTa IO MNPAKTHYCCKHUM
u n1ab0paTOPHBIM
pabotam. [TpoBepka
CaMOCTOSITEIILHBIX Pa0OT U
HHIWBUIYAJIbHBIX

3aJJaHUl,  BBIMOJIHAEMbBIX
00yYaroOIMMHUCA.




