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1. TACIIOPT PABOYEH MPOT'PAMMBI YYEFHOU JUCITATIIMHBI «XUMMSI»

1.1. ObaacTh NpUMeHEHUsI IPOTPAMMBI

Pabouas mporpamma mucummumnasl bJ1.07 Xumust pazpaborana Ha ocHoBe [IpumepHoit
porpaMMbl 00IIe00pa30BaTEIbHON YICOHOH MUCIUIUIMHBI «XUMUS» IS TPO(ECCUOHATBHBIX
o0pa3oBaTeNbHbIX OpraHu3alui, peKOMEHJOBaHHON  DenepalibHBIM  T'OCYJApPCTBEHHBIM
ABTOHOMHBIM yupexxaeHueM «®DenepanbHblii WHCTHTYT pa3BuTHs oOpaszoBanus» (PIAY
«DHPO») B KauecTBe MPUMEPHOMN MPOrpaMMBbl sl peau3aliil OCHOBHON MPOoQeCCHOHATIbHON
obpa3zoBarensHoil mporpamMmbel CITIO Ha 6a3e OCHOBHOTO 00IIero oOpa3oBaHUsS C MOTy4YECHUEM
cpennero oomiero oopazoanus (mpoTokos Ne3 ot 21 uronst 2015 r.). Peructpanmonnsiii Homep
peuensun 385 ot 23 utoiist 2015 r. ®PI'AY «OUPO».

1.2. MecTto aucuuminnsl B ctpykrype IHIICC3:

VyeOHast mucnuIuiiHa «XHUMHUSA» SBISAETCS 0a30BOM IUCLHUIUIMHOW M3 00s3aTeIbHOUN
npeametHoii o0iactu «EcrectBennbie Haykn» PI'OC cpennero obmero oopazoBaHus.

Juctumimna «XuMHs» HM3ydaeTcss B IUKIE 001eo0pa3oBaTeNbHBIX TUCHUIUIMH IS
crenuanbHOCTH TexHuueckoro npoduis 21.02.08 [Mpuknagnas reonesus.

1.3. leau u 3axaum y4eOHOI AUCHMILVIMHBI — TPEOOBAHUSA K Pe3y/1bTATAM OCBOCHMA
AUCUMILIUHBI:

ey TUCHUINIAHBI.

- popMHpOBaHUE y 00YYaIOUIMXCS YMEHUS OLIEHUBATh 3HAUUMOCTh XUMUYECKOT0 3HAHUS
JUISL K&KJIOTO YEJIOBEKa;

- (hopmupoBaHME y 00yJarOIUXCs EOCTHOIO MPEACTaBICHUS O MUPE U POJIM XMMUU B
CO371aHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U
IOpoLecChl  OKpYXaroled  AeHCTBUTEIbHOCTH: NPUPOAHOM, COLMANBHOM, KYJIbTYpHOM,
TEXHUUYECKOH Cpefibl, UCTIONb3YsI ISl 3TOr0 XUMUYECKUE 3HAHUS;

- pa3BUTHE Y 00YUaIOIIMXCSl YMEHUH pa3indarh (GaKkThl U OLEHKH, CPAaBHUBATh OLIEHOYHbIE
BBIBO/JIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OLIEHOK U CBSI3b KPUTEPUEB C ONPEAEIECHHON CUCTEMOM
LEHHOCTEH, POpMYJIMpOBaTh U 000CHOBBIBATh COOCTBEHHYIO MO3ULIUIO;

- mpuodOpeTeHre OOy4aIOUUMUCS OINbITa PAa3HOOOPA3HOM AESITENbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KJI0YEBBIX HABBIKOB, UMEIOINX YHUBEPCAIBHOE 3HAUEHUE JUIsl PA3JIMUHBIX BUJIOB
JeSTEIbHOCTH (HAaBBIKOB PELICHUS Mpo0JieM, IPUHATHUS PELLIeHUH, TIOMCKa, aHalln3a U 00paboTKu
uHpOpMallMM, KOMMYHUKAaTHUBHBIX HABBIKOB, HAaBBIKOB H3MEPEHMH, COTPYJHHYECTBA,
0e30MmacHOro o0palleHus C BEIECTBAMH B IIOBCETHEBHOM YKU3HN).

3agauy AUCHUILINHBI:
- 00y4nTh 00YYAIOIIUXCSl TEOPETUUECKUM OCHOBAM 3HAHUHM O COCTaBe, CTPOCHUH U

CBOMCTBAaxX BELIECTB, UX MPEBPALECHUSAX;

- UI3YUYUTb XUMHUUYCCKHUE CUCTCEMBI U @yHnaMeHTaanme 3aKOHBI XMMHUHU C IIO3UITUHU
COBPEMEHHOMN HayKH;

- c(opMUpPOBaTh HABBIKH (DyHITAMEHTAIbHBIX UCCIEIOBAaHUN JJIsl U3yUEHUs CBOWCTB
BEIIIECTB U UX PEAKIIMOHHON CIIOCOOHOCTH;

- YMETh UCIOJIb30BaTh MPHOOPETEHHbIE HABBIKM U 3HAHUS JUCLUIUINHBI B
npodecCHOHATBLHOMN 1eATeIbHOCTH.



Pe3ynbTaThl 0CBOCHHS Y4eOHOM JMCIUIIIHHBI
OcBoeHue conepkaHusi y4yeOHOM IUCHMIUIMHBI «XHMHUS», O0EClEeYMBAET JIOCTUKEHHE
00yYaroMUMUCS CIETYIOIUX PE3YyIbTAaTOB:

JIMYHOCTHBIX

YYBCTBO TOPJIOCTH W YBaXCHUS K HCTOPHH W  JOCTHIKCHHSIM
OTEYECTBEHHON XMMHUYECKOH HAyKH; XUMUYECKU IPAaMOTHOE MOBEICHHE
B TPO(ECCHOHABLHON MEATEIBHOCTH W B OBITy MPU OOpalIeHUH C
XUMHYECKIMH BEIIECTBAMH, MaTepHallaMH U TIPOIIECCaMH;

TOTOBHOCTb K MTPOAOJDKEHUIO 00pa30BaHUs U MIOBBIICHUS
KBaJTM(HUKAIMY B U30paHHOH NPpo(dhecCHOHAIBHON AEITETbHOCTH U
00BEKTHBHOE OCO3HAHUE POJIH XUMHYECKHX KOMITETCHIIUN B 3TOM;
YMEHHUE HCIIOJIb30BaTh JOCTH)KEHUSI COBPEMEHHON XUMUYECKON HAyKU U
XUMHYECKMX  TEXHOJOTMA Ui TIOBBIMICHWS ~ COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO pa3BUTHS B BBIOpaHHOW TNpodecCHOHANbHOM
JIeSITeIIbHOCTH,

MCTAIPCAMCTHBIX

MCIIOJIb30BAaHUE PA3JIMYHBIX BHUJIOB MO3HABATEIbHON ACSITEIHHOCTU U
OCHOBHBIX HHTEJUICKTYyaJIbHBIX  omepauuid  (MOCTAaHOBKH  3aJayH,
dbopMynupoBaHUs TUIIOTE3, aHAIKM3a U CHHTE3a, CPaBHEHUs, 0000IIeHNUS,
CHUCTEMaTH3aIliH, BBISIBICHUS IPUYMHHO-CIICACTBEHHBIX CBS3€H, TOMCKA
aHaAJIOroB, (HhOPMYIMPOBAHUS BHIBOJIOB) MAJISl PEIICHUS IOCTABIICHHOM
3a/layd, NPUMEHEHUE OCHOBHBIX METOJOB TIO3HaHUs (HAOIIOIECHUS,
HAyYHOTO OKCIEPUMEHTa) [UIsl HW3YYeHHUS Pa3IMYHBIX  CTOPOH
XUMHUYECKHX OOBEKTOB U TIPOIECCOB, C KOTOPHIMH BO3HHKACT
HEOOXOIMMOCTD CTAJIIKMBATHCS B MPOPEeCCHOHANBHOM cdepe;
WCIIOJIb30BAaHUE PA3TUYHBIX MCTOYHUKOB JIJISI TOJYYCHHS XUMHYECKOU
nH(popMaIuK, yMEHHE OIICHUTh €€ JOCTOBEPHOCThH JUISl JOCTHMIKEHUS
XOpOIIUX Pe3yabTaTOB B MpodeccroHalbHOI chepe;

MMpCAMETHBIX

c(hOpMUPOBAHHOCTh TPEACTABICHUI O MECT€ XHMHUU B COBPEMEHHOMU
HAyYHOH KapTHHE MHUpa; MOHUMAaHWE POJH XUMHH B (POpPMHUPOBAHHH
Kpyro3opa u (hyHKIIMOHATBLHOW TPaMOTHOCTH 4YeNIOBEKa JUIS PEIICHUS
IIPAaKTHUYECKUX 3a/1a4;

BIIaJICHUE OCHOBOIIOJIAralOUMU XUMUUECKUMU MTOHATUAMU, TEOPUAMH,
3aKOHaMU U 3aKOHOMEPHOCTSMH; YBEPEHHOE I0JIb30BAHNE XUMHUUECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

BIIaJICHUE OCHOBHBIMHM METOJaMU HAy4YHOI'O II03HAHUS, UCIIOJIb3YEMbIMU
B XMMHHU: HAONIOJACHUEM, ONUCAHHEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;
yMeHue 00pabaThIBaTh, OOBACHATH PE3YIbTAThl IPOBEIEHHBIX OMBITOB U
JIeNlaTh BBIBOJBI; TOTOBHOCTb M CIIOCOOHOCTH TMPUMEHSATH METOJIbI
MIO3HAHMUS [IPU PEILICHUH NIPAKTUYECKUX 3a1a4;

c(OpMUPOBAHHOCTh YMEHMSI J1aBaTh KOJUYECTBEHHbIE OLIEHKH H
IIPOU3BOJUTH PACUEThI 10 XUMUYECKUM (HOpMYyJIaM U YpaBHEHUSIM;
BJIaJICHHE TNPAaBMWJIAMH TEXHUKH O€30MaCHOCTH IPH HCIIOJIb30BAaHUU
XUMUYECKUX BELIECTB;

c(OpMHUPOBAHHOCTh COOCTBEHHOM TO3MIMM 1O OTHOLICHHIO K
XUMHUYECKON HHPOpMaIUH, MOITYy4aeMOl 13 pa3HbIX HCTOYHUKOB.

1.4. [lepeyeHb MJIAHUPYEeMbIX Pe3y/JbTATOB 00yYeHHs] MO JUCHHUILIMHE (MepevYeHb
(opMupyeMBbIX KOMIIETEHIIHI)

He npenycMoTpeHsL.




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUbI Y4eOHO# padoThl

Bcero Cemectpsl
Bun yae6HO# paboThI
4acoB 1 2
YueOHas Harpy3ka (Bcero) 117 48 69
AyauTopHbIe 3aHATHS (BCEro) 78 32 46
B tom uuce:
3AHAMUSL NEeKYUOHHO20 MUNa 32 12 20
npakmuyecKue 3aHAmus (MpaKmuxymol) 46 20 26
CamocrosiTesbHasi padoTa (Bcero) 31 12 19
B TOM YHCJIC:
pechepam 12 4 8
CaMOCmosAmenbHas 6HeayOumopHas paboma 8 euoe
0OMAUWIHUX —~ NPAKMUYECKUX — 3A0aHUll, UHOUBUOYATbHBIX 19 8 11
3a0anuii, CAMOCMOSMENbHO20 N00O0pa U  U3VUEHUS
O0ONOJHUMENbHO20 MEOPEeMUUecKo20 Mamepuand
Kouncynpranumn 8 4 4
KonTposba uddodep.
[TpomexxyTouHast aTTectanus (IK3aMeH/3aueT/aud3ader) p Jnbdep
ast pabora 3a4eT
2.2. CTpyKTYypa IMCUUIIUHBI:
Kon4yecTBO ayTUTOPHBIX YaCOB CamocrosiTesibHAS
padora
HaumenoBanue pa3jaesioB
Teopernueck | IIpakTuveckn |  00y4aromerocs
U TeM Bcero
oe o0yueHune € 3aHATHA (4ac) (B T. 4.
KOHCYJIbTALMH)
Bgenenue 1 1
Pazpnen 1. O6mas u
A » 32 12 20 16
HeOpraHu4vecKasi XuMusi
Tema 1.1 OcHoBHBIE 1 1 1
TIOHSTHSI U 3aKOHBI XUMUU
Tema 1.2 Ilepuoanueckuii
3akoH u [lepuoanueckas
CUCTeMa XUMHUYECKHIX
4 2 2 1
anemeHToB J[.H.
MenpeneeBa u CTpOEHUE
aToMa
Tema 1.3. CtpoeHue
R 4 2 2 2
BeleCTBa
Tema 1.4. Bona.
A 4 4 2
PacTtBopbI.




DNEeKTPOIUTHYECKAS
JMCCOLMALUS

Tema 1.5. Knaccuduxanms
HEOPTraHUYECKHUX
COCIMHCHHI B UX
CBOMCTBa

Tema 1.6. Xumuueckue
peakiu

Tema 1.7. Merajutel u
HEMETAJLIBI

IIpome:xyTouHast
arrecrauus B popme
KOHTPOJIbHOI padoThl

Koncyabranumn

Pazpnen 2. Opranuyveckasi
XUMHS

46

20

26

23

Tema 2.1. OcHOBHEIE
MTOHSATHS OPraHUYECKON
XUMHUHU U Teopm{ CTpO@HI/Iﬂ
OpraHUYECKUX
COCIMHEHHUH

Tema 2.2. YrieBoopoabl
U UX [IPUPOJIHBIC
HCTOYHHUKU

14

Tema 2.3.
Kucnopoaconep:xaiue
OpraHMYEeCKUe COCTUHEHUS

18

10

Tema 2.4.
A3zoTconepraniye
OpraHUYECKHE
coenuHenus. [lommumepsl

IIpomexyTouHas
arrecrauus B popme
AU(pPepeHIHPOBAHHOTO
3ayera

Koucyabranuu

Bcero mo nucuuniinne

78

32

46

39




2.3. TemaTnueckuii IJIaH U coiep:KaHNe y4eOHOH AUCHHUILINHBI «XHUMHS»

HaumeHoBaHue pa3jiesioB u
TeM

Conep:kanue y4eOHOro MaTepuasia, IPpaKTU4YeCKUe 3aHATHS, CAMOCTOSITeJIbHAasA padoTa
o0yuarwuerocst

O0BbeM
4acoB

YpoBeHb
YCBOEHHUA

1

2

4

BBenenue

Jlexknun

Hayunsie MeToAbI MO3HAHMS BEIIECTB M XUMHUECKUX SIBJICHUI. 3HaYCHUE XUMHUH MPU
ocBoerunu npodeccuii CI1O u cnenmansaocTeit CI1O Texaudyeckoro mpoduis
po(heCCHOHATLHOTO 00Pa30BaHMSL.

Pa3nea 1. O01mas u Heopranuyeckasi XuMmst

Tema 1.1 OcHOBHEBIE ITIOHATHS U
3aKOHBI XUMUU

Jlexknum

OCHOBHBIE TTOHSTHSA U 3aKOHBI XMMHH. PacueTHbIe 3a71a4n Ha HAX0KJICHUE OTHOCHTCSIBHOM
MOJICKYJIIPHON MAcCChI, OMPEACIICHUE MACCOBOM JJOJIM XUMUYECKUX IJIEMEHTOB B CII0KHOM
BEIIECTBE.

CamocrosiTesibHas padora
Brinonsenve 3agadauii 11l CaMOIIOATOTOBKHU I10 TEME.

Tema 1.2 Ilepuognuecknii 3aK0H
u Ilepnonnueckas cucrema
XUMUYECKUX d1eMeHTOB [[.H.
MeHeneeBa u CTpoeHUE aToma

Jlekuuu
Crtpoenue atoma. [lepuoguueckuii 3akon u [lepronnueckas cucTeMa XUMHUYECKUX
anemenToB /.M. Menjeneena.

IIpakTnyeckue (1a60paToOpHbIE) 3AHATHS

DNEKTPOHHBIE CXEMBbI CTPOEHHS ATOMOB. DJIEKTPOHHbIE KOH(PUTYypaI[K aTOMOB.
OnexkTpoHHO-Tpadudeckas popmyna aroma. MojenupoBanue nocrpoenus [lepuoanyeckoit
Ta6J'II/IHI>I XUMHUYECKHX DIIEMEHTOB. Pernenne 3aJa4d "u ynpamHeHHﬁ 10 TEME.

CamocrosiTesbHast padoTa
BrimonHenue 3agaHui UIST CAMOIIOATOTOBKH II0 TEME.

Tewma 1.3. Ctpoenue BemiecTBa

Jlekuu

HNonuas xumuueckas cBgI3b. KoBajleHTHas XUMHUYeCKasd CBA3b. MeTauinyeckas CBA3b.
ArperatHble COCTOSIHMSI BEHIECTB W BOJOpPOJAHAs CBA3b. UHMCThIE BELIECTBA U CMECH.

HI/ICHepCHBIe CUCTEMBI U UX KJ'IaCCI/ICbI/IKaI_[I/ISI.

IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
CxeMbI 06pa3013aH1/m BCIICCTB C pa3JIMYHBIM THUIIOM CBS3H. OnpeﬂeneHI/Ie BAJICHTHOCTH U
CTENEHH OKUCJIEHHsI aTOMOB BellecTB. O3HAaKOMIIEHHE CO CBOMCTBAMM JMCIIEPCHBIX CUCTEM.




Pewrenue 3ama4 u ynpaxHeHHUH 110 TEME.

CamocTrosiTesbHasi padora
BrimmonHenune 3aaHui IS CAMOIIOATOTOBKH II0 TEME.

Tema 1.4. Boxa. PacTBopbl.
DNeKTpOTUTHYECKAS
JIMCCOIMALIUS

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA

PactBopsbl. PactBopuMocTs BeniecTB B Bojie. CriocoObI BBIPKEHHUSI COCTaBa PACTBOPOB.
[IpuroTtoBnenue pacTBopa 3aJaHHON KOHIIEHTPAIMH. DJIEKTPOIUTHUECKAs TUCCOLIUALIUS.
CusbHbIC U cltaOble IeKTPOIUThI. Bogopoansiii mokaszaresb. OnpeneneHue ph pactBopa
anekTposnTa. Pemienue 3a7a4d u ynpakHEeHUH 10 TeMe.

CamocrosiTesibHas padora.
BelinonHenue 3a1anuii Ui CaMOIIOArOTOBKHU IO TEME.

Tema 1.5. Knaccuduxanus
HEOPraHWYECKUX COCIMHEHUN U
HX CBOMCTBa

Jlekuuu

Oxcuapl, THIPOKCHIBI, COJU: KiIaccUpUKALUA, XUMHUECKHe U (U3MYECKUE CBOMCTBA,
criocoObl  mosrydeHus. [waponmus  coneil. ['eHeTmueckas CBS3b MEXKIy —KiaccaMu
HEOPraHMYECKUX COCAMHEHUN.

IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS

VcniplTaHue pacTBOPOB KUCIOT MHIMKATOPAMU. XUMUYECKUE PEAKLIUU MEKIY
HEOpraHMYECKUMHU BeulecTBaMu. [ MIpoau3 conelt pa3iuyHoro TUIa.
Pemienue 3a1a4 1 ynpaxxHeHUH 10 TEMe.

CamocrosiTesibHas padora
BrimonHenue 3agaHnuil U1 CAMOIIOATOTOBKH II0 TEME.

Tema 1.6. Xumuyeckue peakimu

Jlexkuum
Knaccudukanmss xumuueckux peakiuii. Peakiuu coenvHEHUSs, pa3IOkKEHUs, 3aMEIICHMUs,
obmena. Karanutnueckue peakiuu. ObpaTumbie 1 HeoOpaTHUMbIe peakiuu. [ oMOreHHbIe U
TETEPOreHHBIE PEaKIMK. DK30TEPMUUYECKHE U DHIOTEpMHUYECKUEe peakiuu. OKUCIUTEIHHO-
BOCCTaHOBUTENIbHBIE peakiini. CKOPOCTh XUMHUYECKUX peakuuidi. OOpaTumMble 1 HEOOpaTUMBbIE
peaKuuu.

IIpakTnyeckue (1a60paTopHbIE) 3AHATHS

CocraBiieHrne TEpMOXUMHUYECKUX YPaBHEHUN peakiuil. Beluucienne cKopocTy peakiuui.
@DaxTOopBl, BAUSIOLUINE HA CKOPOCTh XUMUYECKON peakiuu. CMeleHne XMMHUYECKOT0
paBHoBecus. [Ipnanmn Jle Hlarense. CocTaBneHne ypaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuuii. Pelenre 3a1a4d U ynpaxHEHUH 110 TEME.

CamocrositesibHas padora
BrinosiHeHue 3a1aHui U1 CaMONIOATOTOBKH 110 TEME.
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Tema 1.7. Metaiuibl u
HEMETAJLIBI

Jlekuuu

OOmiasi xapakTepuCTUKa U CIOCOOBI MOJy4yeHUs METauIoB M HeMeTaioB. MX cBoiicTBa.
DNEeKTPOXUMUYECKUN psAll HANPSHKEHUA METauioB. XUMHUYECKHE HMCTOYHUKHM — TOKA.
Onexrponu3. Koppo3us meramnoB. Bomoponneie coeauHeHuss HeMeTauioB. biaropoansie
rasbl.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
CocraBienne ypaBHeHHMI peakiuii o cxeme. CoCTaBIEHUE CXEM JIEKTPOJIM3a PacilaBOB U
pacTBOpOB BellecTB. Penienre 3aa4 U yrpaKHeHUH 10 TeMe.

CamocrosiTesbHast padoTa
BeinonHenue 3a1auuii Ui CaMOIOATOTOBKHU IO TEME.

Koncyabranuu

IIpome:xxyTouHasi arrecTanusi B GopMe KOHTPOJIbHOM padoThI

Paznen 2. Oprannyeckasi XuMus

Tema 2.1. OcHOBHBIC TOHITHS
OpPraHUYECKON XUMHUH U TEOPHS
CTPOCHHUS OPTaHHYECKHUX
COCIMHCHUI

Jlexknun
IIpenmer opranuueckoil xumuu. OcOOEHHOCTH OpraHMYecKHWX BemiecTB. Teopus
XMMHUYECKOI0 CTPOEHMsI OpraHndeckux coenuHenuii A. M. byrieposa.

IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA
H3rorosieHne Moaenei MOJIEKYJ OPraHMYE€CKUX BEIIECTB.

CamocrosiTesibHas padora
BrimonHenue 3agaHnuil U1 CAMOIIOATOTOBKH II0 TEME.

Tema 2.2. YTI€BOIOPOABI U UX
HOPUPOHBIE HCTOYHUKH

Jlekuuu

VYTeBo10poIbl: TIpeiesibHbIC, HeMpeeabHbIe, nkInyeckue. Knaccudukanus, puzndeckue u
XUMUYECKHE CBOMCTBA, TMOJYYEeHHME W HUX MpuMeHeHue. [IpuponHble HCTOYHUKHU
YTJIEBOJIOPOOB.

IIpakTnyeckne (1a00paToOpHbIE) 3AHATHS
CocraBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJ YIJIEBOJOPOJIOB.
CocraBiieHne ypaBHEHUH peakliuii o cxeme. Pemenue 3a1a4d ¥ ynpaxHEHUH 10 TEME.

CamocrosiTesibHas padoTa
BrinosiHeHUE 3a1aHU U1 CAaMOIIOATOTOBKHU 10 TEME.

Tema 2.3.
Kucnoponcoaepxkaniue
OpPTraHUYECKUE COCTMHCHUS

Jlekuuu
['uapokcuiibHbIE TPOU3BOAHBIE YIIIEBOJOPOIOB: MPEACIIbHbIE OJHOATOMHBIE, MHOTOATOMHbBIE
1 apomaTudeckue cnupThl. KapOOHUIIBHBIE COSTMHEHNUS: aJIbIeTH Bl U KeTOHBI. KapOoHOBBIE
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KHUCJIOTBI: OJJHOOCHOBHBIE U IBYXOCHOBHBIE, HEMpeAeIbHbIE, apoMaTndyeckue. Dupsbl. JKupsl.
Mpu1a ¥ CHHTETUYECKHE MOIOLIME CPENCTBA. YTIEBOIBI.

IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS

CocTtaBiieHHe MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OPMYIT KUCIOPOICOIEPIKALIUX
opraHu4eckux coenuHeHnii. CocTaBlieHHE YpaBHEHUN PEaKlUid 1O CXEMe.
Pemienue 3aa4 v yrpaxHEeHUM 10 TEME.

10

CamocrosiTesbHast padoTa
BeinonHenue 3a1anuii Ui caMOIOArOTOBKH 10 TEME.

Tema 2.4. AzoTconepxaniue
OpraHUYECKUE COCTMHECHUSI.
ITonmumepsr

Jleknuu
A3oTcoaepkale COSAUHEHUsS: HUTPOCOCIMHCHHS, aMUHBI, aHWIMH. AMUHOKHUCIOTHI W
oenku. [TomuMepsl U IIaCTMACCHI.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA

CocraBiieHHE MOJICKYISPHBIX M CTPYKTYPHBIX (OPMYI a30TCOACPIKAIIMX OPTaHUICCKUX
coenuHeHnil. CocTaBieHHE YPaBHEHUU pEaKIMil 10 CXEME.

Pemrenne 3aa4 u ynpaxHeHHH 110 TEME.

CamocrosiTesibHas padora
BrimonHenune 3agaHuil UIsL CAMOIIOATOTOBKH II0 TEME.

IIpomeskyTouHas arrectauus B popme 1udpdepeHupoBaHHOIO 3a4eTa

s xapakmepucmuxu yposHsi 0C80eHUsl Y4eOH020 Mamepuaila UCHOIb3YIOMCs cledyrouue 0003HAYeHUs.:

1. — o3naxkomumenvHblil (V3HaABaAHUE paHee U3YUEeHHBIX 00bEKMOo8, CEOUCMS),

2. — penpoOyKmugHblil (8bINOJHEHUE OeSIMENbHOCMU NO 00PA3YY, UHCMPYKYUU UTLU NOO PYKOBOOCMBOM,)

3. — npOOYKmMueHbIl (NIAHUPOBAHUE U CAMOCMOAMENIbHOE 8bINOJIHEHUE 0esmMelbHOCIU, peuleHue NPOOIeMHbIX 3a0a4)
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2.4. Conep:xkaHue pa3iesioB U CUUIIMHBI

2.4.1. 3aHATHA JEKIIHOHHOI0 THIIA

®dopma
HaumenoBanue
Ne Coneprxanue pasnena TEKYILEro
paznena
KOHTPOJIS
1 2 3 4
1 cemecmp
1 Hayunble MeTO/BI IO3HAHUS BEIIECTB U v
XUMHUYECKHX siBNIeHUH. Posb skcriepumenTa u
Bresere TEOPHUH B XUMHUHU. MOJIeIMPOBAHNE XUMUYECKHUX
poLeccoB. 3HAUEHUE XUMUU ITPU OCBOCHUU
cnenuanbHocTer CITO TexHryeckoro npoduiis
PO eCCHOHAIIBHOTO 00pa30BaHUSI.
Paznen 1.
OO6mas u HeopraHnyeckasi XUMus
2 OcHoBHbIE TOHATUS XUMHH. OCHOBHBIE 3aKOHBI | Y
xuMuH. PacueTHple 3aJauud  Ha HAXOXJICHUE
Tema 1.1 OcHOBHBIE N .
OTHOCHUTEIILHON MOJICKYJIIPHOM MaccChl,
MOHSITUS U 3aKOHBI
ornpezeneHue
XUMHH .
MacCoBOM JIOJIM XMMHYECKHUX JJIEMEHTOB B
CJIO)KHOM BEIIECTBE.
3 Tema 1.2 CocraB aroma. CocrosiHue 37eKTpoHOB B atome. | Y, T
. DNEeKTpOHHBIE KOH(UTYpaIuu aTOMOB.
[Tepuoanueckuii 3aK0H U
DnekTpoHHO-Tpaduueckas  Gopmyna  aTroma.
[Iepnonnueckas cucrema .
[Tepuoanueckuii 3akoH u [lepuoanueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB
xumuueckux oajementoB [J[. WM. Menaeneena.
J.. MenneneeBa u .
H3MmeHeHrne CBOMCTB MPOCTHIX  BELIECTB U
CTpOCHHE aToMa .
COCIMHEHUH 3JIEMEHTOB B MEPUOJaX U rPyIIax.
4 HNonnas  xummyeckas cBia3b. KoBajeHtHas | Y, T
XUMUYECKas CBs3b. Meramumueckas  CBS3b.
Tema 1.3. Ctpoenue
BelecTBa ArperatHple COCTOSIHHSI BEIIECTB U BOJOPOJHAS
cBs3b. UucThle BemiecTBa U cMecu. JlucnepcHbie
CHCTEMBI M MX KJIACCU(DUKAIIHS.

5 Tema 1.5. Oxkcumpl, THAPOKCUABI, conu: kinaccupukamms, | Y, T
Knaccudukanus XUMHUYECKHE M (U3NYECKUE CBOMICTBA, CIIOCOOBI
HEOPraHUYeCKUX nonydeHus. ['uaponus coneid. ['eneTnueckast cBs3b
COCTMHEHUH U UX MEXy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

CBOMCTBA
6 Knaccudpukanusa xumuueckux peakuuid. Peakuuum |V, T
COCTMHEHUS, PA3OKECHHsI, 3aMEIIeHUs, OOMEeHa.
Karanutuueckue  peaknuu.  OOpatumble U
HeoOpaTuMbIe €aKIINH. ['omorennsie  u
Tewma 1.6. Xumuueckue p peax
JU— TEeTEPOTEHHBIE pEeaKIuu. OK30TEPMHUYECKUE U
P SHAOTEpPMUYECKHE  peakiuu.  OKHUCIUTEThHO-
BOCCTAaHOBUTEIHHBIE peaKkIuu. CxopocTh
XUMHUYECKUX peakiuii. OO6parumeie u
HeoOpaTUMBbIE peaKlUu.
7 OOmast xapakTepucTUka M crnocooObl momydeHus | Y, T
Tema 1.7. Metasmpi 1 | METAJLIOB W HeMmeTaioB. VX CBOMCTBa.
HEMETaJUIb DIIEKTPOXUMUYECKUN Al HANIPSYKEHUH METAJIJIOB.
XUMHYECKUE HWCTOYHUKUA TOKA. JIEKTPOJIN3.
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®dopma
Ne Hanveroparie Copnepxxanue paszaena TEKYIIETO
paznena
KOHTPOJIA
1 2 3 4
Koppo3uss meramioB. BonopoaHbele coeauHEHHUs
HeMeTaJU10B. biaropoaHslie rassl.
2 cemecmp
Paznen 2. Oprannueckast Xumust
8 Tema 2.1. OcHOBHBIE IIpeamer opranunueckoir xumuu. Ocobennoctw | Y, T
MOHSATUSA OPTaHUYECKOW | OPraHUYECKUX BEHIECTB. Teopuss XUMHYECKOTro
XUMHH U TEOPUS CTPOEHHUS OpPraHMYEeCKUX coenuHeHud A. M.
CTpOoeHMs opranundyeckux | bytieposa.
COCIMHEHUN
9 VYrieBogopoapl:  mpenesibHble, HenpenenbHble, | Y, T
Tema 2.2. YrneBogopoas! | nuknndeckue. Knaccupukanus, ¢usnueckue u
Y UX NPUPOJIHBIE XMMHUYECKHE  CBOWCTBA, IOJYyYEHHE U  UX
HMCTOYHUKHU MIpUMEHEHUE. [Ipuponusie HMCTOYHHUKHU
YTJIEBOJOPOJIOB.
10 I'mppokcuibHBIE NPOU3BOAHBIE YIIIEeBOAOPOROB: | ¥V, T
Mpe/e/ibHble OJIHOATOMHBIE, MHOI'OATOMHBIE H
Tema 2.3. apoMaTH4eCKHe CIUPTBHI. Kap6onunbHabie
Kucnoponacoaepxkaiue | coeIUHEHUs: albAeru/ibl U1 KeToHbl. KapOoHOBEIE
OpraHMYecKue KHUCJIOTBI. OJJHOOCHOBHBIE U  JBYXOCHOBHBIE,
COEIMHEHUS HenpeenbHble, apoMaruueckue. Ddupsel. JKupsl.
Mbla YW CHHTETHYECKHME MOIOLIME CpENICTBA.
VYTrieBoabl.
11 Tema 2.4. A3oTconepxaiue coenuHenus: | Y, T
A3soTtcoaepikaiue HUTPOCOEUHEHUS, aMUHBI, AQHUJIVH.
OpraHUYECKHE AMuHoOKkucaoTel U Oenku. Ilonmumepsl
coenuHenus. [lonmumepsl | miuacTMacchl.
2.4.2./2.4.3. llpakTH4ecKue 3aHATHS/ CEMHHAPBI
®opmMma
Ne | HammenoBanue paszzaeina CopnepxaHue NPaKTUYECKUX 3aHITUN TEKYILEro
KOHTPOJIS
1 2 3 4
1 cemecmp
Paznen 1. O6mast u HeopraHuyeckasi XuMHs
Jlabopamopnbiii onvim
Tema 1.2. Ilepuoanueckuit |[CoctaB atoma. COCTOSIHHE AJIEKTPOHOB B aTOME.
3aKkoH U [leproauueckast |IIeKTpOHHBIE KOH(UTYpaIIK AaTOMOB.
1 CUCTeMa XUMMHUYECKHX |DIeKTpOHHO-Tpaduueckas Gopmymna aToma. TP
3JIEMEHTOB [Tepuonuueckuii 3akoH u [lepuoanyueckas cuctema
. . Mengeneea u XUMHYECKHUX 3eMeHTOB [l. 1. MeHaeneena.
CTPOECHUE aTOMa W3meHeHne CBOMCTB MPOCTHIX BEMIECTB U
COEJIMHEHU 3JIEMEHTOB B MIEPUOJAX U Ipynmnax.
HNonnas xumuueckas cBsizb. KoBasieHTHas
2 Tema 1.3. Ctpoenue XUMHUYECKas CBs3b. MeTanmnnueckas CBA3b. TP
BEleCTBa ArperaTHble COCTOSIHHSI BELLIECTB M BOJOPOJIHAS
cBs3b. YHCThIE BelecTBa M cMecHu. JlucnepcHble

14




CHUCTEMBI U UX K.]'IaCCI/I(bI/IKaHI/ISI.

Tema 1.4. Bona. PactBopsl.

Bopa. PactBopsl. PacTBOpUMOCTE BELIECTB B BOJE.
CriocoObl BbIpaXKEHUsI COCTaBa PACTBOPOB.
OnexTpoiauThueckas auccouuanus. CUnbHbIE U
cyabble 371eKTpoauThl. KOHCTaHTa 1ucconuanuu.

3 DNEKTPOIUTHYECKAS I1P
HCCOLMALIS [IpousBenenue pacrsopumoctu. MloHHOE
MIpOU3BeICHHE BOJbl. BOIOPOAHBII MOKa3aTeb.
CoBpeMeHHbIE PEACTABIIEHUS O IPUPOAE KUCIOT
Y OCHOBaHUM.
Oxcupl, THIPOKCHIBL, CONU: KJIaCCU(PUKALUA
Tema 1.5. Knaccuduxanus ABI, THAP ARl N (uxcarus,
XUMHYECKHE U (PU3NYECKUE CBOMCTBA, CIIOCOOBI
4 HEOPraHUYECKUX . I1P
o N nony4yeHus. I'maponns coneil. I'eHeTnuyeckas cBsi3b
COEIMHEHUI U UX CBOMCTBA .
MEXy KJIACCAMH HEOPTaHUYECKUX COCTMHEHUN.
Krnaccudukanus XuMudeckux peakiuii. Peakuun
COEIMHEHUS, PA3JIOKEHUs, 3aMeIlleHUs, OOMEeHa.
Karanutuaeckue peakiun. OdparumMeie U
HeoOpaTuMble peakuu. ' oMoreHHbIe U
Tema 1.6. Xumuueckue p pearil
5 caKImH reTepOreHHbIe PEAKINHN. DK30TEPMUYECKUE U I1P
p SHJAO0TepMUYECKHE peakuu. OKUCIUTENBHO-
BOCCTaHOBHUTENbHbBIE peakinu. CKOpoCcTh
XUMHYECKHX peakiuii. O0paTumsbie 1
HeoOpaTHMble pEaKIINH.
OO01as XxapakTepUCTHKA U CIIOCOOBI MOTyUeHUs
METaJUIOB U HEMETAJIOB. X cBoMcTBA.
6 Tema 1.7. Metamuibl 1 |DIEKTPOXUMUYECKUI s HAPSKEHUM METAIIOB. TP
HeMeTaJlJIbl XUMUYECKUE UCTOUHUKH TOKA. DJIEKTPOIH3.
Koppo3sus meramios. BogopoaHnsie coeqrHeHUs
HEMETAJUIOB. biaropoHele ra3bl.
2 cemecmp
Paznen 2. Opranwdeckast XUMus
Tema 2.1 OcHoOBHEIE [Ipenmer oprannyeckoit xumuu. OCOOEHHOCTH
7 | momATHS OpPraHMYECKON |OpraHMYeCKHUX BEUIeCTB. Teopust XUMUYECKOTO TP
XUMUHU U TEOPHUsI CTPOCHUS |CTPOCHHUS OPraHMYECKUX coeMHEHUN A. M.
OpraHMYECKUX coeqHEeHnH |byTiieposa.
VYrneBosoposl: peieibHble, HEPEAEIbHBIE,
nkimdeckue. Kiaccupukanus, puznueckne u
Tema 2.2 YTieBogopoIsl U 1 . (puKanms, §
8 XUMHWYECKHUE CBOMCTBA, IIOJIy4eHUE U UX I1P
UX NPUPOAHBIE HICTOYHUKHU
npuMeHeHue. [IpupoaHbpie HCTOUYHUKN
YTJIEBOJOPOOB.
I'mpokcuIIbHBIE TPOU3BOIHBIE YTIEBOIOPOAOB:
npeieabHbIE 0JTHOATOMHbIE, MHOTOATOMHBIE 1
Tema 2.3 apomarudeckue cnupTbl. KapOoHMIIBHBIE
" COEIMHEHUS: aJIbJIeTU bl U KeTOHBl. KapOoHOBbBIE
9 Kucnoponcoaepxaniue 11P
KHMCJIOTBI: OTHOOCHOBHBIE U IBYXOCHOBHBIE,
OpraHUYECKUE COETUHEHUS
HemnpeenbHble, apomatuyeckue. Ioupsl. JKupsl.
MbL1a ¥ CHHTETUYECKHE MOIOLIUE CPEICTBA.
VraeBonasl.
Tewma 2.4. A3oTcojepKalue COeIMHEHUS:
10 A3oTconepxaiue HUTPOCOEINHEHUS, AMUHBI, aHUJIHH. TP
OpraHuyYecKue coeMHEeHMs. |AMUHOKHUCIOTH U Oenku. [Tomumeps! n
[Tonumepst I1JIACTMACCHI.
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Ipumeuanue: I1P- npakmuuecxas paboma, JIP- nabopamopnas paboma, T — mecmuposanue, P
— Hanucanue peghpepama, Y — ycmuwiti onpoc, KP — konmponvhas paboma

2.4.4. Conep:kaHue CaMOCTOSITEJILHOUH PadoThI

IlpumepHas TemaTuka pegeparos:
1. buortexHonorus u reHHas UHx)eHepus — TexHonoruu X XI Beka.
2. HaHOTexHOJOTHs KaK MPHOPUTETHOE HAIIPABICHUE PA3BUTHUS HAYKU M POU3BOJICTBA B

Poccuiickoit deneparumu.

CoBpeMeHHbIE METOIbI 00€33apayKUBAHHS BOJIBI.

AnnoTponus METaIoB.

Kuznb u gesarenpaocts .M. Menaeneena.

«Ilepuonnyeckomy 3akoHy Oyayliee He TPO3UT PA3PYLICHUEM. .. »

Cuntes 114-ro snementa — TpuyM¢ pOCCHICKUX (PU3UKOB-SCPIIUKOB.

N3oTons! BOsIOpOIA.

Hcnonp3oBaHne paioaKTUBHBIX U30TONIOB B TEXHUYECKUX LEJISX.

0. PeHTreHoBCKO€ M3Iy4YEHUE U €r0 MCIIO0JIb30BAaHUE B TEXHUKE U MEAULIMHE.

11. IIna3ma — yeTBEpTOE COCTOSIHUE BEILIECTBA.

12. AmopdHsble BelecTBa B IpUpoJie, TEXHUKE, OBITY.

13. Oxpana okpyXaroIei cpeibl OT XUMHUYECKOT0 3arpsizHeHus. KonndyecTBeHHbIE
XapaKTEPUCTHKH 3arpsi3HEHUS OKpY Karollel cpebl.

14. Tlpumenenue TBepIOTO U razoo0pa3zHoro okcuaa yriaeposaa (IV).

15. 3amuTa 030HOBOTO 3KpaHa OT XUMUYECKOT'O 3arpsi3HEHMUS.

16. I'pyboaucnepcHbIe CHCTEMBI, HX KIACCU(PUKAIHS U UCIIOIB30BaHIE B TPOPECCHOHATHHON
NEeSITETbHOCTH.

17. Kocmerunueckue renu.

18. IlpumeHeHue cycrneH3ui ¥ SMyJIbCHI B CTPOUTENILCTBE.

19. MuHepaibl ¥ TOPHBIE TOPOJIBI KAK OCHOBA TUTOC(EPHI.

20. PactBOpbI BOKpYT Hac. TUIbI pacTBOPOB.

21. Boja Kak peareHT u cpea Juisi XUMHYECKOTro IpoIiecca.

22. XKuznb u gestensHocTh C. AppeHuyca.

23. BkJajg 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUH DIIEKTPOIUTHIECKON JHCCOIMAITIH.

24. YcTpaHeHUE KECTKOCTH BO/bI Ha IPOMBIIIJIEHHBIX IPEANPHUATHSAX.

25. CepHast KUCIIOTa — «XJIeO XMMHYECKON TIPOMBIIIIIEHHOCT.

26. Hcnonb30BaHUE MUHEPATBbHBIX KUCIOT HA MPEANPUATUSAX PA3INIHOTO MPODUIIs.

27. OKCHUIBI U COJHM KaK CTPOUTEIbHBIC MaTEPHaIIbI.

28. Hcropus rurmca.

29. IloBapeHHas cOJlb KaK XUMHUYECKOE ChIPhE.

30. MHoronukuii KapOOHAT KaNbLUs: B TIPUPOJIC, B IPOMBIIIUIEHHOCTH, B OBITY.

31. Peaxiuu ropeHus Ha MPOU3BOJICTBE U B OBITY.

32. BuprtyanbHOE MOJENTMPOBAHIE XUMHYECKHIX TTPOIIECCOB.

33. DAeKTposu3 pacTBOPOB AIIEKTPOIUTOB.

34. DiekTposn3 pacIuIaBoOB AJICKTPOJIUTOB.

35. IIpakTHyeckoe NMpUMEHEHHUE IEKTPon3a: padhUHUPOBAHNUE, FaIbBAHOIIIACTHKA,
raJIbBaHOCTETUSl.

36. Mcropus nony4yeHus U MPOU3BOJICTBA AIIFOMUHUS.

37. DAEeKTpOIUTHYECKOE TOJTYICHNE U paQUHUPOBAHIE ME/IH.

38. JKussb u aestenbHOCTh [. [IPBH.

39. Poib MeTamioB B MCTOPHH YETIOBEYECKON IUBHIIIH3AIMH. MIcTOpHS OTE4eCTBEHHOMN YepHOM
MeTamyprui. COBpeMEHHOE METAJUTYPTUYECKOE TPOU3BOJICTBO.

40. Hcropus oTedecTBEHHOH IIBETHOW METAJUTYpTIHH. POJIb METAIIOB M CIIAaBOB B HAYYHO-
TEXHUUYECKOM IPOrpecce.

41. Koppo3sust METalIOB M CIIOCOOBI 3aIIUTHI OT KOPPO3HUH.
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42. VnepTtHbIE WU 01aropoHbIE ra3bl.

43, Poxmaromniye oy — TrajIOT€HBbI.

44. Vcropus MIBEACKON CIIUYKH.

45. Vcropus BOSHUKHOBEHHUS U Pa3BUTHS OPraHUYECKOM XUMHUH.

46. YXusHb u nestenbHOCTh A.M. Bytneposa.

47. BuTanu3Mm | ero Kpax.

48. Ponb OTEYECTBEHHBIX YUEHBIX B CTAHOBIICHUH U Pa3BUTUU MUPOBOUW OPraHMYECKON XUMHUHU.

49. CoBpeMeHHBIE MTPEICTABICHHS O TEOPHUH XUMUYECKOTO CTPOCHHUSI.

50. Dkonornyeckue acreKThl UCIOIB30BAaHUS YIIIEBOJAOPOIHOTO CHIPHSI.

51. DKOHOMHYECKHUE aCTIEKThl MEXKTYHAPOIHOTO COTPYAHUUECTBA 10 UCIIOJIB30BAHUIO
YIJIEBOJIOPOAHOIO CHIPBSI.

52. HWcTtopus OTKPBITHS U pa3pabOTKH ra30BbIX U HEPTIHBIX MECTOPOXKACHUH B Poccuiickoi
denepauuu.

53. XuMus yrieBoJopoaHOTO ChIPhs U MOs Oyaymias mpodeccus.

54. YrneBoaopoaHOE TOIUIMBO, €r0 BUJIBI M HA3HAYEHUE.

55. CuHTeTHYeCKre KayuyyKu: UCTOPHS, MHOT00Opa3ue U MepCreKTUBBI.

56. Pe3nHOTEXHWYECKOE MPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUIECKOM IIPOTrpecce.

57. CBapo4yHO€ IPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJAOPOOB B HEM.

58. Hed b u ee TpaHCHOPTUPOBKA KaK OCHOBA B3aMMOBBITOTHOT'O MEKIYHAPOIHOTO
COTPYJIHUYECTBA.

2.4.5. IlepeyeHb Y4eOHO-METOAMYECKOI0 OOeCHeYeHUs IJs1 CAMOCTOATENbHON pPadoThI
00y4JaIMXCS MO0 AUCHUIIHHE

CamocrositenbHast padora cryneHTtoB (nanee — CPC) siBnsieTcs OMHUM U3 BUJIOB YUEOHBIX
3aHATUN CTYIECHTOB U OJHON M3 OCHOBHBIX ()OpM BHEAYAUTOPHON pabOThI P peann3aui ya1eOHbIX
IaHOB M TporpamMM. OHa TPOBOAUTCS C IENBI0 CUCTEMATH3allMKd W 3aKPEIUICHUS MOJTYYEHHBIX
TEOPETUYECKUX 3HAHMM U MPAKTHUYECKHMX YMEHHUH CTYIEHTOB; YIIYONEHUS U PacUINpEeHHS
TEOPETUYECKUX 3HAHWHA;, Pa3BUTHS IO3HABATEIBHBIX CIIOCOOHOCTEH W AaKTHBHOCTH CTYJCHTOB;
dbopMUpOBaHUs CAMOCTOSTEILHOCTH MBIIIICHUS, CIIOCOOHOCTEHN K CaMOPa3BUTHIO.

Henpto CPC sBisiercst oBnajsieHue (QyHIAMEHTAIBHBIMU 3HAHHUSMH, TPOPECCHOHATLHBIMU
YMEHUSIMH W HaBblKaMH 10 npoduwio Oyaylied CHenuaabHOCTH, OIBITOM TBOPYECKOH,
UCCIIEIOBATEILCKOW  JICSITEIBHOCTH, PAa3BUTHE  CAMOCTOSTENILHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH, TBOPYECKOTO MOJAXOAA K PELIEHHIO MpobiaeM yuyeOHOro u npodeccunoHaIbHOro
YPOBHEM.

Bunsl camoctosTensHOW paboOThl CTYJIEHTOB BKIIIOYAIOT HamMcaHue pedepaToB, pelIeHue
3a/1a4 ¥ yIPaKHEHUH.

Kputepusimu OLIEHOK pe3ylbTaTOB BHEAYIUTOPHOH CaMOCTOSITEIbHONW pabOThl CTyJEHTa
SIBIISIETCS YPOBEHb OCBOCHHS CTYACHTAMH YI€OHOTO MaTepHana;
YMEHHUE CTYyJIEHTa HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MPHU BBIMOJHEHUHM MPAKTUYECKHX 3a/1ay;
YMEHHUE CTYJCHTa HaXOJIUTh TPEOYIOIIYIOCs HHPOPMAIINIO, H3Y4aTh €€ U MPUMEHSTh Ha MPAKTHKE;
000CHOBaHHOCTb U YETKOCTb M3JI0KEHUS OTBETA.

Ha camocrositensHyo paboTy o0y4aromuxcst oTBOAUTCS 31 yac y4eOHOT0o BpeMEHH.

[TepeueHs yueOHO-METOANYECKOTO OOECTICUeHUs
No HaumenoBanue JTUCIUTITUHBI 110 BBITIOJIHEHUIO CAMOCTOSATEIbHON
- paznena, temsl, Buga CPC paboThI
(umerowezocs 6 bubruomexe u/unu 6 I5C)
1 2 3
Paznen 1. OOmias u HeopraHuyecKast XUMHsI
1 Tema 1.1 OcHoBuble monsatiss U (1. Epoxun, 0. M. Xwumus misn  npodeccuil  u
3aKOHBI XUMHH CHENHANTBHOCTEH TEXHUYECKOTO M E€CTECTBEHHO-HAYYHOTO
2 Tema 1.2 Ilepuoaudeckuii 3akoH |mpopunei [TekcT]: y4eOHMK JUId HCIONB30BaHHMA B
u [lepronueckas cucrema  |[y4eOHOM npouecce oOpasoBaTelbHbIX yupexaenui CI10 na
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XUMHUYECKUX djieMeHToB ..
MeHeneeBa U CTpOEHUE aTomMa

Tema 1.3. CtpoeHue BeniecTa

Tema 1.4. Bona. PacTBopbl.
DNeKTpOoIUTHYECKas
JMCCOLMALIUS

Tema 1.5. Knaccuduxarus
HEOPraHWYECKUX COCIUHEHUN U
MX CBOMCTBA

Tema 1.6. Xumnueckue peakiuu

Tema 1.7. MeTaiuisl 1 HEMETAILIbI

Tema 2.1. OcHOBHBIC TOHSITHS
OpraHUYECKON XUMUH U TEOPUs
CTPOCHHUS OPTaHHUYECKHUX
COCIUHCHHI

Tema 2.2. YrineBo1opobl U UX
MPUPOHBIE UCTOYHUKH

10

Tema 2.3. Kucnopoacoaepxaiiye
OpPTraHUYECKUE COCAMHEHUS

11

Tema 2.4. AzoTconepxaniue
OpraHUYECKUE COCTMHECHUSI.
ITonumepst

0a3ze OCHOBHOrO 0O0IIEro 0O0pa3oBaHUSA C MOJyYEHUEM
cpeanero obmiero oopazoBanus / FO. M. Epoxun, U. b.
Koganesa. - 3-e u3 1., nepepad. u gom. - MockBa: Akagemus,
2017. - 496 c.: wn. - (IlpodeccuonanpHoe oOpa3oBaHUE.
O61eoOpazoBaTenbHble JUCHUILINHBI). - bubnuorp: c. 492.
- ISBN 978-5-4468-2947-7

2. Tynuxun, E. M. Xumwms. B 2 4. Yacts 1. O6mas u
HEOpPraHWYeCcKas  XUMHs y4eOHUK Uil CPEIHEro
npodeccuonansHoro obpasosanus / E. U. Tynukun. — 2-e
u3a., ucmp. u gon. — Mocksa : U3patensctBo FOpaiit, 2020. —
385 ¢. — (Ilpodeccnonansaoe oopazoanue). — ISBN 978-5-
534-02748-8. — Texcr : anexkrpounsiii // DBC Opaiir [caiit].
— URL:

3. Tynukun, E. M. Xumus. B 2 4. Yacts 2. Opranuyeckas
XUMUS yu4eOHHMK JUIsl CpelHero mnpogecCHOHAIBHOTO
obpazopanus / E. W. Tynukuna. — 2-¢ u31., UCTP. U AOI. —
Mockpa : MsparenbctBo IOpaiit, 2020. — 197 c¢. —
(ITpoeccuonansHoe obOpaszoBanue). — ISBN 978-5-534-
02749-5. — Texkcr : anextponHbii // DBC FOpaiit [calT]. —
URL.: http://www.biblio-online.ru/bcode/452786.

4. 3auyes, O. C. Xumus. JlabopaTOpHBIH TPAKTUKYM WU
cOOpHUK 3a1a4 yuyeObHOe mocoOue Uil  CpemHero
npogeccuonanpbHoro obpazoBanus / O. C. 3akneB. —
MockBa : WUspmatenbctBo Opaiir, 2020. — 202 c¢. —
(ITpoeccuonansHoe obpazoBanue). — ISBN 978-5-9916-
8746-1. — Texcr : anexrponnslii // ObC KOpait [caiiT]. —
URL: http://www.biblio-online.ru/bcode/452597.

1. Pocun, 1. B. Xumusa. YUueOHUK ¥ 3aJa4HUAK @ I
cpennero npodeccroHanbHoro oopasosanus / M. B. Pocun,
JI. 1. Tomuna, C. H. ConoBseB. — Mocksa : M3matenbcTBO
Opaiit, 2020. 420 c. (ITpodeccronanbprOE
obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr :
AIIEKTPOHHBIN /l 9bC Opaiit [caiiT].
URL.: http://www.biblio-online.ru/bcode/451120.

2. Huxonvckuii, A. b. Xumus : yaeOHUK ¥ IPAKTUKYM IS
cpenHero npodeccruoHaNbHOro 0opasoBanus /

A. b. Huxonsckuii, A. B. CyBopoB. — 2-e u3n., mepepad. u
non. — Mocksa : U3narensctBo FOpaiit, 2020. —

507 ¢. — (IIpodeccnonansHoe oOpa3zoBaHue). —

ISBN 978-5-534-01209-5. — Texkcr : anexrponHslii // IBC
FOpaiir [caiiT]. — URL.: http://www.biblio-
online.ru/bcode/452591.

3. OBPA3OBATEJIBHBIE TEXHOJIOT A

3.1.00pa3oBaTe/IbHbIC TEXHOJIOIMHU NPU NPOBEICHUH JIEKIM I

Bunsr npumeHsieMbIx
Kon-Bo
No Tema 00pazoBaTeNbHBIX qac
TEXHOJOTHI

1 2 3 4
TpaguunoHHbIE

1 Beenenue nH(OpMaIIMOHHBIE 1
JCKITUU

18



https://www.biblio-online.ru/bcode/452785
https://www.biblio-online.ru/bcode/452786
https://www.biblio-online.ru/bcode/452597
https://www.biblio-online.ru/bcode/451120
https://www.biblio-online.ru/bcode/452591
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Pasnea 1. O01mas u Heopranuyeckast XuMus
2 [Tema 1.1 OcHOBHBIC TOHATHS ¥ 3aKOHBI XUMUHU. 1
3 Tema 1.2 I[lepuoanyeckuii 3akoH u [lepuoanueckas cucrema
xumuueckux snemMenTos JI.M. MenzaeneeBa u ctpoeHue aroma.| 1 pajiuiimOHHbIe
nH(OPMAIIMOHHBIC
4 |Tema 1.3. CtpoeHue BellecTBa. (bopman 2
— JEKIUU
5 Tema 1.5. Knaccugukarys HEOpraHn4ecKux COeIMHEHUN U 2
X CBOMCTBA
6 [Tema 1.6. Xumuueckue peaxiiuu 2
7 [Tema 1.7. MeTanisl 1 HEMETAIIIIbI 2
Pa3znes 2. Opranuyeckasi Xumusi
8 Tema 2.1. OCHOBHBIE IOHATUS OPIrAHUYECKON XUMUH U TEOPUs 4
CTPOCHHUS OPTAaHUUECKUX COCTUHEHUM.
TpaguunoHHbIE
9 [Tema 2.2. YrieBoaopOAbl M MX MPUPOTHBIC HCTOYHUKH. pajun
UH(pOPMAaIMOHHbIE
10 |Tema 2.3. Kucnopoacoaepianiue OpranuueCcKue COETMHEHHSL. | ekiuu
11 Tema 2.4. A3oTcomepxaline OpraHHuecKue COeTMHEHUSI.
[Tonumeps!
Toro mo Kypcy 32
3.2.00pa3oBaTe/ibHbIC TEXHOJIOTMH NPU NPOBEICHUU MPAKTUYECKUX 3aHATHH
Buner npumensiemsix | Ko
Ne Tewma 3anaTHA 00pa3oBaTEeNbHBIX | Yac
TEXHOJIOTUI
Pa3nes 1. O61mas u Heopranmyeckasi XuMHs
1 Tewma 1.2 Ilepunonuueckuii 3akoH u [leprnonuueckas cucrema TpanuuuoHHoe 2
" |xumuueckux snemenToB .M. MenaeneeBa u crpoeHue aroma. | CCMHHApCKOe
3aHATHE, pa30oop
2. |Tema 1.3. CtpoeHue BeniecTna. peleHus 3a1a4 2
3. |Tema 1.4. Boga. PacTBOpbl. DneKTponuTudecKkas: AUCCOIHAIIHSL. 4
4 Tema 1.5. Knaccudukaiusi HEOpraHU4eCKUX COETUHEHUN U X 4
" |cBoMCTBa
5. |Tema 1.6. Xumudeckue peakiuu 4
6. |Tema 1.7. Metaibl 1 HEMETAILIbI 2
7. |KonrtpoabHas pabota no pasaeny | 2
Pa3nen 2. Oprannyeckasi XuMusi
Tema 2.1. OCHOBHBIE TIOHATHS OPTAHMYIECKOH XUMHUH M Teopust | 1 PATMIIHOHHOE
8. . CEMHHAPCKOe 2
CTPOCHHUSI OPTAHNUYECKUX COSTMHEHUH. P
3aHsATHE, pa3dop
10. |Tema 2.2. YrieBogopoibl U UX MPUPOIHBIE HICTOYHHUKH. peleHus 3a1a4 8
11. |Tema 2.3. Kuciopozacoaepkariiue opraHi9IeCKHe COeTMHECHUS. 10
12 Tewma 2.4. AzoTconepxarniie OpraHM4ecKue COeTMHCHHMS. 4
" |ITomumepsl
13. |[[IpomexyTouHas artectanus B popme 1udhepeHIIpOBAaHHOTO 3a4eTa 2
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Hroro mo kypcy 46

4. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI TINCHUTIJINHBI

4.1. MaTepuaJbHO-TeXHHYeCKasi 6a3a, HeoOX0AUMAsl IS OCYILEeCTBJIEHUSI 00Pa30BaTeJIbHOI0
npouecca no AUCUMIIHHE

Peanuszyercs nmporpaMMa yueOHON AUCHUILTAHBI B KAOMHETE XUMUH.
O6opynoBanue yaeOHOT0o KabWHeTA:
- paboure MecTa JiJIs CTYJCHTOB U IPeroiaBaresis, ayAuTOpHas JJOCKa,
- KOMIUJICKT y4eOHO-METOJUYECKOW JOKyMEHTanuu (yueOHHKH M y4deOHBIE MOCOOMS, KapTOUYKHU-
3aJaHusl, KOMIUIEKTHl TECTOBBIX 3aJlaHUI, SJEKTPOHHAs CIPAaBOYHO-yueOHas JMTeparypa,
MYJIbTUMEANIHBIE 00yYaroIye MporpaMMBl);
-HarJsiIHbIC TOCOOMS (CXEMBbI, TaOIuIIbl, U300pa3UTEIbHBIE U HATypaIbHbIC ITOCOOMS);
- aBTOPCKMM KOMIUIEKT KOMITBIOTEPHBIX IPE3CHTALUH.

Texnuueckue cpeacTBa OOY4YEHHsS: KOMIIBIOTEp, MPUHTEP, MPOEKTOpP, MPOrpaMMHOE
o0ecrnievyeHue.

1.2. IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOIO 00ecTeYeHusl
Onepannonnas cucreMa Microsoft Windows 10 (mor. Ne23—AD®d/223-D3/2019);
[Taker mporpamm Microsoft Office Professional Plus (mor. Ne23—AD®/223-D3/2019);
7-zip GNULesser General Public License (cBo6oaHOe mporpaMMHOe 0OecIieueH e, He OrpaHHYEHO,
OeCcCpovHO);
Hutepuer Opayzep Google Chrome (6ecrimaTHoe mporpaMMHOe obOecrieueHHe, He OTrpaHuyeHo,
OecCcpovHO);
K-Lite Codec Pack — yHuBepcanbHblii Ha0Op KOAEKOB (KOAWPOBIIHKOB-ICKOJANPOBIIUKOB) U
VTWIAT IS TPOCMOTpa W 00paboTku ayauo- W BuacodaiioB (OecryiaTHOE MPOrpaMMHOE
o0ecrnieueHre, He OrpaHU4YEeHO, OECCPOUHO);
WinDjView — mnporpamma s npocmorpa ¢ainoB B ¢opmare DJV u DjVu (cBobGoanoe
nporpaMmmMHoe o0ecredeHne, He OrpaHuYeHO, OECCPOUHO);

. Foxit Reader — npuknanHOe mporpaMMHOE 00eCTIeYeHUE IS TPOCMOTPA AIEKTPOHHBIX JOKYMEHTOB

B crangapte PDF (OecruiaTHOe mporpaMMHoe oOecrieueHne, He OrpaHn4eHo, OeCCPOUHO).

S. NEPEYEHb OCHOBHOM 1 JOMOJHUTEJBHOM YUYEBHOM JIUTEPATYPHI,

HEOBXOJINUMOIM JIJIsI OCBOEHUA JUCITATITAHBI
5.1. OcHoBHas JquTEpaTypa:

1. Epoxun, 0. M. Xumus s npodeccuil U crenuanbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
Hay4yHoro npo¢uiei [Tekcr]: ydeOHMK Ui MCHOJIB30BaHUSA B Y4eOHOM Ipoliecce oOpa3zoBaTelbHbBIX
yupexaenuit CIIO Ha 06aze OCHOBHOro oOIero oOpa3oBaHMsI C TOJYYEHHEM CPEIHEro OOIIero
obpasoBanus / 0. M. Epoxun, U. b. Koanesa. - 3-e u3n., nepepad. u gom. - Mocksa: Akagemust, 2017.
- 496 c.: un. - (Ilpodeccuonansuoe oopazoBanue. O61IE00pa3oBaTENbHBIC JUCIUIUINHEI). - Bubnuorp: c.

492. - ISBN 978-5-4468-2947-7
2. Tynuxun, E. M. Xumust. B 2 4. Yacts 1. O0mas 1 HeopraHuveckast XUMus : YIeOHHK TSI

cpennero npodeccuonanbHoro oopazopanus / E. . TynukuH. — 2-¢ u31., Ucnp. U aoi. — MOCKBa :

WznarensctBo KOpaiit, 2020. — 385 ¢. — (IIpodeccunonansroe odbpazopanue). — ISBN 978-5-534-
02748-8. — Texcrt : anexkrponnslit // ObC HOpaiir [caiiT]. — URL:

3. Tynuxun, E. A. Xumus. B 2 4. Yacts 2. Oprannueckasi XuMus : y4eOHUK [T CPEHETO
npodeccuonansHoro oopazosanus / E. . Tymukun. — 2-e u3z., ucnp. u gon. — Mocksa :
N3znarensctBo FOpaiit, 2020. — 197 ¢. — (IIpodeccuonansuoe odpazosanue). — ISBN 978-5-534-
02749-5. — Texcrt : anexkrponnsii // DBC KOpaiir [caiit]. — URL: http://www.biblio-
online.ru/bcode/452786.
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4. 3auyes, O. C. Xumus. JJabopaTopHBII NPaKTHKYM M COOpPHUK 3a/1a4 : yueOHoe rmocodue ams

cpennero npodeccruonansHoro oopazosanus / O. C. 3aitieB. — Mocksa : U3gatensctBo Opaidr,
2020. — 202 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-9916-8746-1. — Texkcr :
snekrponnsiii // DBC FOpaiit [caiit]. — URL: http://www.biblio-online.ru/bcode/452597.

5.2. lonoTHUTEIbHAS JIUTEPATypa
1. Pocun, M. B. Xumus. Y4eOHUK U 33JJa9HUK : ISl CPEHETO MpodeccnoHalbHOTO

obpazosanus / W. B. Pocun, JI. I. Tomuna, C. H. ConoBseB. — Mocksa : M3natenscTBo FOpaiiT,
2020. — 420 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-9916-6011-2. — TexkcrT :
snekrponnsiii // DBC FOpaiit [caiit]. — URL: http://www.biblio-online.ru/bcode/451120.

2. Hukonvckuu, A. b. Xumus : yaeOHUK U IPAKTUKYM JUIsL CPEAHETO PO ECCHOHATHLHOTO

obpazopanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u gom. — Mocksa :
WznatensctBo FOpaiit, 2020. — 507 ¢. — (IIpodeccuonansuoe oopazosanue). — ISBN 978-5-534-
01209-5. — Texcr : anexkrponnsiii // DBC KOpaiir [caiit]. — URL: http://www.biblio-
online.ru/bcode/452591.
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5.3. Illepuoauyeckue u3IaHus
Kypuan obmelt xumuu
JKypHas HeOpraHM4eCKOU XUMUU
Kypnais oprannyeckoil XuMuun
ba3er nannbix komnanuu «Mcr Boroy (http://dlib.eastview.com).

5.4. TlepeueHb pecypcoB HH(POPMANHOHHO-TEJEKOMMYHHUKANMOHHON ceTH «VHTepHETY,

HeO0XOAMMBIX /IJIsl OCBOEHHS U CIIUTIIHHBI
MuHucTepcTBO HayKHu U BhIcIIero oopasoBanus Poccuiickoit denepanum
(https://www.minobrnauki.gov.ru/);
denepanbublii mopran "Poccuiickoe oopasosanue” (http://www.edu.ru/);
Nudopmanmonnas cucrema "EqumHoe okHO J0cTymna K 00pa3oBaTelbHbIM pecypcam”
(http://window.edu.ru/);
Enunas xosutekius mudpoBbix o0pa3oBaTenbHbIx pecypcos (http://school-collection.edu.ru/);
denepanbHbIii ICHTp HHDOpMaIMOHHO-00pa3zoBatenbHbIX pecypcos (http:/fcior.edu.ru/);
OopasoBarenbHblii moptan "Yueba" (http://www.ucheba.com/);
ITpoekt ["'ocymapcTBEHHOTO HHCTUTYTA pycckoro si3bika umern A.C. TTymkuna "O6pa3oBaHue Ha
pycckom" (https://pushkininstitute.ru/);
Hayunas anexrponnas oudiunorexa (HIb) (http://www.elibrary.ru);

. HanmonanwHast snekrponHast oudaunoreka (http://u30.pd/);
10.
11.
12.
13.
14.

KubepJlennnka (http://cyberleninka.ru/).

CrpaBouHO-uHMOpMaIoHHbIH mopTtan "Pycckuit s3p1k" (http://gramota.ru/);
Cryx0a TeMaTHUECKHUX TOJKOBBIX cioBapeit (http://www.glossary.ru/);

Cnosapu u sunukioneaunu (http://dic.academic.ru/);

Koncysprant [Titoc - cipaBodHast paBoBasi CHCTEMa (JIOCTYII IO JIOKAILHON CETH)
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6. METOAUYECKHUE YKA3AHUSA VIS OBYYAIOIIIUXCS
ITO OCBOEHUIO JTUCHUITJIMHbI

OBnazieHue 3HaHUSIMU 110 KYpCy «XUMUs» IPEANOoaraeT noceueHme JeKIil 1 CeMUHAPCKUX
3aHATUH, MPOBOAUMBIX I10JI PYKOBOJICTBOM IPEIOIaBaTElIs, a TAK)KEe aKTHBHYIO CAMOCTOSTEIbHYIO
pabory. Kpome TOro, k HEKOTOPbIM TeMaM Kypca MPEAyCMOTPEHO BBINOIHEHUE MPAKTUYECKUX
3aJaHUN.

B xone nexuuil mpemnonpaBarenb M3JaracT U pa3bsCHSICT OCHOBHBIC, HAaUOOJICE CIIOXKHBIC
IOHATUS TEMbI, a TaKXe CBS3aHHbIE C HEH TEOPETUYECKHE U NPAKTUYECKHUE NPOOJIEeMbI, IaeT
PEKOMEHIallUU Ha CEMUHAPCKOE 3aHATUE U YKa3aHUS HAa CAMOCTOSTENIbHYIO Pa0oTy.

CemuHapcKue 3aHATHUS 3aBEPIIAIOT U3ydeHHE Hanbosiee BaXKHbIX TeM Y4eOHON IUCIUIINHBI.
OHu cmyxaT IJIs1 3aKpEIIeHUs H3y4eHHOI0 MaTepuaa, B IIPOoLEecce ero nNepeckasa Uil 00CyKAeHHs,
C LIEJIbI0 Pa3BUTHsI YMEHMH M HABBIKOB ITOJTOTOBKH JIOKJIAJ0OB, pedeparoB, NpuoOpeTeHHs OIbITa
YCTHBIX IYOJUYHBIX BBICTYIUICHUH, BEICHUS TUCKYCCUH, apTyMEHTAIIMH W 3aIlUThl BBIIBUTAEMBbIX
IIOJIOKEHUH, a TAK)Ke JUIsl KOHTPOJIS IIPENOAABATEIEM CTEIEHH IOArOTOBIEHHOCTH CTYACHTOB IO
u3ydaeMoil aucuuiuinae. [ToaroToBka K 3aHATHSAM MO0 PEKOMEHIOBAaHHOW y4eOHOHU nuTeparype (He
TOJBKO IO JIEKIMOHHOMY MaTepuaily), BBICTYIUIEHHE C COOOILEHUSAMM pacIIUpSIOT 3HAHUA
CTYZAEHTOB IO KypCYy.

JlunakTHuecKue e ceMUHapa:

-yrayOiieHue, CHCTeMaTHU3alus U 3aKperyieHne 3HaHWH, IpeBpalieHne ux B yOeKIeHUs; -
IIPOBEPKA 3HAHUI;

- IPUBUTUE YMEHUI U HaBBIKOB CAMOCTOSITEIILHOM paboThl C yUEOHUKOM, CTaTbe! U TIp.;

-pa3BUTHE KYJIbTYphl peud, (OpMUpOBaHHE YMEHHs apryMEHTHPOBAHO OTCTAUBaTh CBOIO
TOUKY 3pEHUS], OTBEYAsi Ha BOIPOCHI APYTUX CTYACHTOB U MPEIO01aBaTENs;

- YMEHHE CIylIaTh APYTUX, 331aBaTh BOIPOCHI.

B 3aBucuMoCTH OT CTENEHU aKTUBU3ALMM MHEMHUYECKON MM MBICIUTEIbHON NESATEIbHOCTH
CTYACHTOB (DOpMBI OpraHM3allMM CEMUHAPCKUX 3aHATUH MOXKHO pa3feiuTh Ha JBa Tuma: 1)
PENpOAYKTUBHBIN U 2) POTYKTUBHBIM.

PenpoayKTUBHBIA THUII OPraHU3aLUN 3aHATHS IPEAIOJIAraeT, MPekIe BCEro, aKTUBU3ALUIO
MHEMHUYECKHX CHOCOOHOCTEHN cTyneHTOB. OHM JOJDKHBI 3alIOMHUTh U N€pECKa3aTh ONpeAeICHHBIN
y4yeOHbI MaTepual Ha OCHOBE Marepuana JEeKIMA WM yuyeOHUKOB. [IpOAyKTUBHBIA THII
OpraHM3aI1H 3aHATHS MPEANoIaraeT aKTUBU3ALNIO0 MBICIUTENbHBIX CIIOCOOHOCTEN CTYeHTOB. OHI
JIOJKHBI CPaBHUTh, TPOAHATTU3UPOBATh, 0000IINUTh, KPUTHUECKH OLIEHUTD, CJIeJIaTh YMO3AaKIIOUCHHE
Ha OCHOBE YCIJBIIIAHHOIO WJIM HPOYUTAHHOTO MaTepuaina. Takol XapakTep 3aHATHIO IMPHAAET
IIOCTAaHOBKA BOIPOCOB cienyromiero tuma: Yem otnuyaercs...; Uro obmiero mexny...; Kakue
MEXaHMU3MBL...; Bplnenure NOCTOMHCTBA M HENOCTATKH... (MpeAnojaraercs, 4ro OTBETHl Ha 3TH
BOIPOCHI B IBHOM BHJI€ B YU€OHUKE WJIM JIEKIIUU HE JIaHBbI).

Bun (hopma) cemunapa omnpenensiercst Coaep>KaHueM TEMbI, YyPOBHEM ITOATOTOBKH CTYJEHTOB
JAHHOM TIpyIIbl, HAmpaBleHHEM M NpopUiIeM HX IOATOTOBKH, HEOOXOIUMOCTBIO YBS3aTh
npenojaBaHue yueOHOW AMCUMILIMHBI C IPYTUMH TUCHUILUIMHAMU, U3y4aeMbIMU CTYAeHTaMU. Buj
CeMMHapa IMPHU3BaH CIIOCOOCTBOBaTh HAaWOOJEe MOJHOMY PACKPBITHIO COIEpIKAHUS U CTPYKTYPbI
oOcyxJaeMoll Ha HEM TeMbl, 00eCleYuTh HauOOJBIIYI0 AKTUBHOCTh CTYJIEHTOB, pELIECHUE
MIO3HABATEJIBHBIX U BOCIIUTATENbHBIX 3a/1a4.

CemuHap mpeanojaraetr CBOOOJHBIM OOMEH MHEHHUSMH 1O W30paHHON Tematuke. OH
HAUMHAETCS CO BCTYNUTENBHOTO CJIOBA MpenojaBaTess, (OpMYIHPYIOIIEro Ledb 3aHATHS U
XapaKTEpU3YIOIIEro €ro OCHOBHYIO NpoOJeMaTWKy. 3aTeM, Kak TIpaBHJIO, 3aciyIIMBAIOTCS
coobuienus cryneHToB. OOcyxkaeHne cooOIIeHHs COBMEUIAETCs ¢ PAaCCMOTPEHHEM HaMEYEeHHBIX
Bo1pocoB. CooOIIeHHUS, TPEIIOIararolIre aHaTN3 MMyOIMKAINAN MO OT/ACTHHBIM BOIIPOCAaM CEMUHApA,
3aCIyIIMBAIOTCS OOBIYHO B CEPEAMHE 3aHATH. B 3aKII0UNTEIEHOM CIIOBE MPENOIaBaTeb MOABOAUT
UTOTH OOCY)XJICHHSI M BBICTABJISIET OIICHKH BBICTYIIABIIMM CTyIEHTaM B paboumii sxypHai. CTyaeHT
UMeeT MPaBO 03HAKOMUTHCS C HUMH.
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HpI/I IMOATrOTOBKC K CEMHUHAPY CTYACHTBI HMMCHOT BO3MOXHOCTH BOCIIOJbB30BATHCA
KOHCYJIbTallUAMHU IPECTIOoaAaBaTeIIs. KpOMe YKa3aHHBIX TEM CTYACHTBHI BIIpaBC, IO COTJIaCOBAHUIO C
npenoaaBaTecyicm, I/I36I/IpaTb " APYIruc HHTCPCCYIOIUC UX TCMbI.

Jpyrumu opmMamMy IPaKTUYECKUX 3aHATUH 110 XMMUU SIBIIIIOTCS pEeIlIEHHE PacYETHBIX 3a1a4
U 1a0OPaTOPHBIN MPAKTHKYM.

Pemienue 3a1ay 3aHMMaeT B XUMUYECKOM 00Pa30BaHUM Ba)KHOE MECTO, TaK KaK 3TO OJUH U3
pHUeMOB 00YYEHHsI, TOCPEACTBOM KOTOPOTo obecreunBaercs: 0ojiee Tiy0oKoe U MOJHOE YCBOCHUE
y4eOHOro Marepuaia no XuMuu. YToObl Ka4ECTBEHHOTO OCBOUTh XUMUIO, U3yUEHHUE TEOPETUYECKOTIO
MaTepuaia JOJKHO COUETaThCsl C CUCTEMATUUECKUM PEIIEHUEM PA3JIMYHBIX 3a7ad.

JlaHHBIN Kypc pa3BUBAeT y y4allluXcs YMEHUE PellaTh TEOPETUYECKHE U PacUeTHBIE 3a1auH,
a TaKke O0IIMe WHTEIUIEKTyaJbHbIE YMEHHUS M HAaBBIKM — aHAJIU3UPOBATh, KOHKPETU3HPOBATH,
0000111aTh, IPUMEHATH IPUEMbI CPAaBHEHU .

Pemenue 3amau cnocoOCTBYET OCO3HAHUIO YUAITUMHCS CBOCH COOCTBEHHOW AEATENbHOCTH,
o0ecreynBaeT UX CaMOCTOSITENIbHOCTh M aKTUBHOCTb, (POPMUPYET YMEHUSI IPUMEHSTh [10JIyYSHHbIE
3HaHUS B HECTAHAAPTHBIX, TBOPUYECKUX 3a/IaHMSIX. TaKKe y CTyIEHTOB BOCITUTHIBACTCS TPY0TI00HE,
LEJICYCTPEMIIEHHOCTh, PA3BUBAETCSI YYBCTBO OTBETCTBEHHOCTH, YNOPCTBO W HACTOMYUBOCTH B
JIOCTHKEHUH IOCTABJIEHHOW Lenu. B mporecce pelieHus 3aiayd peanu3yroTcsl MEXIpeIMETHbIE
CBSI3U, YTO MO3BOJISET YYalIUMCs IOJIy4aTh LEJIOCTHOE MPEACTaBIeHUE 00 OKPY)KAIOLIEM MHpE C
LIEJIbI0 MCIIOJIB30BAaHUS €r0 B JaJbHEHMIIEW Xu3HMU. MHTerpauus ¢ TeMu IpeaMeTamu, KOTOpbIE
KaXyTCsl CTYIGHTaM JIOCTaTOYHO NPHUBJIEKATEIbHBIMHU, IIO3BOJISET YCIEUIHO MOBBIIIATh HHTEPEC K
XMMHU ¥ Pa3BHBATh MOTHBAIMIO €€ M3ydeHUs. VIHTerprupoBaHue ¢ MPUKIATHBIMU JUCHUILTHHAMA
pacKpbIBae€T BO3MOXKHOCTH IPAKTUYECKOTO PUMEHEHUS IPUOOPETAEMbIX XUMUYECKUX 3HAHUI.

JIaGopaTopHBIif MPAKTUKYM IO XMMHUHU Ui CTYJCHTOB IPEAIOJaraeT pa3BUTHE HABBIKOB
paboThl B 1a00paTOPUU C XUMUYECKUMH BEIIECTBAMH, a TAK)KE CIIOCOOCTBYET JyUIlIEeMYy YCBOECHHUIO
JVCIIATUTAHBL.

B xone mpoBeaeHus NpakTUYECKUX 3aHATUH (J1aOOpaTOPHBIX PabOT) CTYAEHTY HEOOXOIUMO
NPOBECTH XMUMHUYECKHHA SKCIIEPUMEHT, 3a(UKCHPOBATh CBOM HAOIIOJCHHUS, ONHUCATHh IOJy4YCHHBIE
pe3ysbTaThl U ClIeJIaTh COOTBETCTBYIOIINE BBIBOIbI.

N3yuenune oOmeoOpa3oBaTeibHOM  Y4eOHOW  JUCHUIUIMHBI  «XUMHUS»  3aBEpIIACTCA
NOJBEIEHUEM MTOroB B ¢opme Iud(PepeHIMpPOBAaHHOTO 3adyeTa B paMKax MPOMEXYTOUHOH
aTTectauuu cryaeHToB B mpouecce ocBoeHuss OIIOII CIIO ¢ monmyueHueMm cpeaHero o0Iero
obpazoBanus (IIIICC3).

7. OHEHOYHBIE CPEACTBA J1JIS1 KOHTPOJISA YCIIEBAEMOCTH
7.1. llaciopT (pOH/Ia OLIEHOYHBIX CPEICTB

KOHTpOIpyeMbIe Kon HanmeHnoBanue O1IEHOYHOTO CpeICTBA
Ne KOHTPOJIUPYEMO
n/m paszeil (TeMel) M KOMITETCHITUH
JTUCIUTLTAHBI H Texymmit [TIpomexxyrounas
(mu ee YacTh) KOHTPOJIb aTTeCTalus
Paznen 1. O6masa u Vv, T, IIP
l. - TS Kontponbnas padota
HEOPraHU4yecKasi XUMHsI KP
) Pazgen 2. Oprannyeckas Vv, T, IIP, Tlndpep. saver
" | Xumus KP p-
7.2. Kpurepum oueHKH 3HAHUM
Kpurepuu orieHnBaHus yCTHOTO OTBETA:
[Toporu ouieHOK BapuanTtsl napameTpoB
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HeynosnersopurensHo

CTYZIEHT OOHapyKMBaeT He3HaHUE OOJBIICH YaCTH COOTBETCTBYIOLIETO
BOIIPOCA, JOMYCKAET OMMOKH B (POPMYTUPOBKE ONpPEACTICHUN U IPaBHII,
UCKQKAIOIINE HMX CMBICH, OCCHOPSIOYHO W HEYBEPEHHO H3Jaraer
Marepuail.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

CTYJIEHT OOHapyXUBAeT 3HAHWE U IOHUMAHUE OCHOBHBIX IOJIOKEHUM
JAHHOM TEMbI, HOT W3JIaraéT MaTepual HEMNOJHO M JOIYCKAeT
HETOYHOCTH B ONPEACICHUH MOHATHIA Wi (GOPMYJIUPOBKE MPABUIT;, HE
yMeeT JOCTaTOYHO TJIy0OKO U JOKa3aTelIbHO 00O0CHOBAaTh CBOU
CY)KJIGHHsT W IIPUBECTH CBOM IPUMEPBI; M3JlaracT MaTrepuall
HEMNOCJIEI0BATEIbHO U JOMYCKAeT OIIMOKU B A3BIKOBOM O(OpPMIICHUH
M3J1araeMoro.

Xoporo

CTYJICHT JIa€T OTBET, yJIOBJICTBOPSIONIUN TEM ke TpeOOBAaHUSAM, UTO H
JUTSL OTICHKH «OTJIMYHOY», HO JTOMycKaeT 1—2 ommOKu, KOTOPBIE caM ke
UCIIpaBsieT, U 1-2 Hemodyera B IOCIIEIOBATEILHOCTH M S3BIKOBOM
0(hOPMIICHUH H3JIaraeMoro.

OTJIINYHO

CTYJIEHT IMOJHO W3JIaraeT Marepuan (OTBEYaeT Ha BOMPOC), MdaeT
NpaBUIbHOE OMNpPEICIICHUE OCHOBHBIX TOHSATHH; OOHApYXHUBaeT
MOHMMaHWE MaTephalia, MOXXEeT OO0OCHOBaTh CBOM CYXKICHHSI,
NPUMEHHUTD 3HAHHS HAa IPAKTUKE, IPUBECTU HEOOXOAUMBbIC TIPUMEPHI HE
TOJILKO U3 YUECOHHKA, HO M CAMOCTOSTEIIbHO COCTABIICHHBIC,

H3J1aracTt Marcpuall moCjaca0oBaTCIbHO U JIOTHYHO.

Kpurepuu oniennBanus pedepara

[Toporu onieHoOK

BapuanTtsl napameTpoB

HeynosnersopurensHo

TemMa pedepaTa HE pacKpbiTa, OOHAPYKMBACTCA CYIIECTBEHHOE
HENOHUMaHUE POOIJIEMBI.

yI[OBJ'ICTBOpI/ITeJ'ILHO

UMEIOTCS  CYIIECTBEHHbIE  OTCTYIUIEHHS  OT  TpeOOBaHHMH K
pedepupoBanuo. B uyacTHOCTH, Tema OCBEIl€Ha JIMIIb YaCTUYHO;
JIOTIYIIEHbI (paKTUYEeCKHe OMIMOKH B coAepkaHuMu pedepara WM Opu
OTBETE Ha JIONOJIHUTENIBHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBOJIBI.

Xopomo

OCHOBHBIE TpeOOBaHUsA K pedepaTy M €ro 3alluTe BINOJIHEHbI, HO IPU
9TOM JOIYUIEHbl HEAOYETH. B 4YacTHOCTH, MMEKOTCS HETOYHOCTH B
U3JI0KEHUU MaTepuaia; OTCYTCTBYET JOTMYECKasl MOCIEN0BATEIbHOCTD
B CY)XJIEHUSX; HE BBIAEpKaH 00bEM pedepara; UMEIOTCs YIYIIEHUs B
0(OpMIIEHUH; Ha JOMOJHUTENIbHbIE BOIIPOCHI JIaHbI HEMOJIHbBIE OTBETHI.

OTJIINYHO

BEITIOJTHEHBI BCE TPEOOBAaHMS K HAMMCAHUIO W 3ammre pedepara:
o0o3HadyeHa mpobieMa 1 000CHOBaHa €€ aKTyalbHOCTb, ClIeaH KpaTKUi
aHAJIM3 PA3JIMYHBIX TOYEK 3PEHUS HAa pacCMAaTPUBAEMYIO MPoOIeMy U
JIOTUYHO W3JI0KE€HA COOCTBEHHAS TIO3HIIHSI, CHOPMYITUPOBAHBI BHIBOIBI,
TE€Ma PaCcKpPhITa MOJHOCTHIO, BBIIEPKAH 00BHEM, COOITIOICHBI TPEOOBAHUS
K BHEIIHEMY O(QOpPMIICHHUIO, NaHbl OTBETHl HAa JOMOJIHHUTEIbHBIC
BOTIPOCHL.
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Kpurtepuu orieHKH KOHTPOJIbHON pabOThI, TECTUPOBAHUS

LIEHK TaBUTCS - o IPABUJILHO BHITIOJTHEHHBIX 3aJaHUN

Onenka "5" craBurcs 3a 90-100% npa 0 OJIHE 3a1a

Onenka "4" craButcs 3a 66 - 89% npaBUIbLHO BHIIOJHEHHBIX 3aaHUN
nenka "3" craButcs 3a 50-65% npaBUIIbHO BBHIOJIHEHHBIX 3aJJaHHMA

Onenka "3" 50-65%

Ouenka "2" cTaBUTCS, €ClIU MPABUIILHO BhINOIHEHO MeHee 50% 3amanuii

Kputepuu o1ieHOK MpOMeKyTOUHOM aTTeCTalluu

IToporu oueHok

BapuanTsl napameTpos

HeynosnersopurenbHO

Onenka «HEYIOBJIETBOPUTEJIbHO» BoIicTaBIsieTCs:

1) 3a MOJIHOE OTCYTCTBHE OTBETA HAa BCE BOMPOCHI OUJIETa;

2) IIPY HECOOTBETCTBUH OTBETA 33JJAHHOMY BOIIPOCY, HETOJIHBIE,
HETOYHBIE OTBETHI HAa BCE BONPOCHI OWIIETa, €CIIM OHU CONIEPIKAT
Oosee OBYX TIpyOBIX OMKOOK WM OoJiee MATH HE3HAYUTEIbHBIX
3aMe4YaHUN (HEI0UETOB);

3) pu 0OHAPYKEHUU IIIaPTaJIOK.

JloToTHUTEIbHBIE M YTOYHSIFOIIME BOMPOCHI IPETOAaBaTeNsl HE
MPUBOST K KOPPEKIIMU OTBETA 00YYaIOIeTrocs..

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

Ouenka «YJIOBJIETBOPUTEJIbBHO» BricTaBis€TCS 32 HEMOJHBIE,
HETOYHBIE OTBEThl Ha BCE BOMPOCHI OWieTa, MPU HATUYUU JBYX
rpyOBIX  OMMUOOK WM ISITH  HE3HAYUTENBHBIX  3aMeYaHui
(nemoyetoB).  JlOMOJMHUTENbHBIE U YTOUHSAKOIIME  BOMPOCHI
MIPENoJIaBaTelIsi MPUBOIAT K KOPPEKIIMHA OTBETa 00y4Yaromerocs.

Xoporo

Onenka «XOPOIIO» BeicTaBnseTcs 3a NpaBWIbHBIE, HO
HEJIOCTAaTOYHO TMOJHBIE OTBEThl HA BCE BOINPOCHI Owuiera, MpU
Hamuyuu 1 rpyOoit ommoOku win 3-4 HEe3HAYUTENbHBIX 3aMEYaHHI
(nemoyetoB).  JlOMOJMHHUTENbHBIE U YTOUHSAIOIIME  BOMPOCHI
IIperoiaBaTelis NPUBOAAT K KOPPEKIIUK OTBETa 00y4aroIerocs.

OTINYHO

Ounenka «OTJIMYHO» BeicTaBinsieTcs CTYOEHTY 3a IIOJHBIE,
pa3BepHYThI€ U MpPaBUIIbHBIE OTBETHI HA BCE TPHU BOIMPOCHI Oujera.
JlomycTrMOe 4HCI0 HE3HAYUTEIbHBIX 3aMEYaHUN U HE0YETOB — HE
Oosnee  AByX. JIONOJHWUTENBbHbIE M  YTOYHSIOLIME  BOIPOCHI
npernojanarelis IPUBOJAT K KOPPEKIIMU OTBETa 00y4aromerocs.
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7.3. OneHo4YHbIE CPEACTB VISl MPOBEeHUS TeKYylel aTTecTalun

BEIIIECTB, MOJIb, MOJISIpHAS
Macca, MOJISIPHBIN 00beM,
XUMHUYCCKaAa peaKHI/IH,
KJIACCU(UKAIUS PEaKIUi,
AIICKTPOJIAT U HEDJIEKTPOITHT,
SIIEKTPOIUTHYECKAS
JUACCOLIMALINS, OKUCIIUTEND U
BOCCTaHOBUTENb, OKUCIICHHUE
1 BOCCTAHOBIIEHHE.

- OcHOBHBIE 3aKOHBI XUMUH:
COXPaHEHHS MacChl BEIIICCTB
Y DHEPTUU, TIOCTOSHCTBA

peaknuii HoHHOTO 0OMeHa.

- XapaKkTepru30BaTh: XUMUYECKHE
3JIEMEHTHI (OT BOJIOPOJIA JI0
KaJIbI[Us1) HA OCHOBE UX IOJIOKCHUS
B [lepuonnueckoit cucreme JI. 1.
MeneneeBa 1 0COOEHHOCTEH
CTPOCHHMS X aTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHHEM U
CBOMCTBAMH BEIIECTB; XUMHUECKHE
CBOMCTBA OCHOBHEIX KJIaCCOB
HEOPTaHWYECKUX BEIIECTB.

- OLICHKY BIIUSIHUSA XHUMHYECKOTO
3arps3HEHUs OKPY’KaloIIel cpelibl
Ha OpraHu3M 4eJIOBeKa,

- KPUTHYECKOMN OLICHKHU
WHQOPMAIUH O BEIIECTBAX,
WCTIOJIb3YEMBIX B OBITY,

- [IPUT'OTOBJICHUSA paCTBOPOB
3a}.IaHHOI>i KOHUOCHTpaluu

Dopia 3HaHus Ymenus [IpakTuyeckuii ombIT (BIAACTH) JlnuHble KauecTBa 00y4aIOIerocs
aTTecTaluu
- XMMHYCCKYIO CUMBOJIMKY: | - Ha3pIBaTh: XMMHUECKHE
3HaKM XUMHUYICCKUX 3JIEMEHTBI, COCIUHEHUS N3YUCHHBIX - 4YBCTBO FOPJOCTH M YBAKEHHUS K
97MEMEHTOB, GopMyE! KJIacCOB. HUCTOPHUU U JOCTHKEHUAM
XUMAMCCKNX BEIICCTE 1 . Vcnionb3oBark 1puoOpeTCHHBIC OTEYECTBECHHON XUMHUYECKON HAYKU;
YPaBHCHHA XUMHICCKHUX - ObpaCHATS: QusMieckuit cMbICH 3HAHHA U YMEHUS B IPAKTUIECKON
PpeaKLuii. aTOMHOTO (TIOPSIAKOBOI0) HOMEpa NEeSITEILHOCTH U TOBCEIHEBHOM - XUMUYECKH IPaMOTHOE MOBEACHUE
. XUMHYECKOTO 3JICMEHTa, HOMEPOB SKVM3HU JUIS: B IPO(hECCUOHAIBHOH JIEATSIILHOCTH
- BaxxHeHIAe NOHATHS I'pYIIIBI 1 IIEPUOJA, K KOTOPbIM 1 B OBITY TIpH OOpaIeHnH C
XHUMUH: XHUMIYECKHUI 3NIEMEHT NPUHAAJIEKHUT B - 6e3omacHOro oopamieHus ¢ XMMHUUYECKUMH BEIECTBAMH,
SIICMCHT, 4TOM, MOJICKYJIa, Iepnomnueckoii cucreme JI.1. BEIIECTBAMH M MaTepHalaMH, MAaTepUAIaMH U IPOLECCAMI;
OTHOCHUTEJIbHBIC ATOMHAS U MeH/1eeeBa; 3aKOHOMEPHOCTH
MOJIEKYJIIpHAsl MacChl, UOH, | y3MeHEHHS CBOMCTB AJIEMEHTOB B - IKOJIOTMYICCKH TPAaMOTHOI'O - TOTOBHOCTb K ITPOJIOJIKEHUIO
V, T, IIP, XHMUYECKasi CBSI3b, IpeIeax MaJbIX [IEPUOIOB U TOBE/ICHHs B OKPYHKAIOWIEH CPENIE, | 0Gpa3oBaHMs 1 MOBBIIICHHS
KP BEIIECTBO, KJIACCH (UKL TJIABHBIX [OATPYIIIT; CYIIHOCTh KBaJM(UKALUKN B N30paHHOM

po(heCCHOHAIBHOM JISATEIIbHOCTU U
00BEKTHBHOE OCO3HAHUE POJTH
XUMHUYCCKUX KOMHCTCHHI/II\/'I B 3TOM,

- YMEHHE UCIIOJIb30BaTh JOCTHKEHHUS
COBPEMEHHON XUMUYECKON HAYKH U
XUMHAYECKUX TEXHOJIOTUH JUIs
MOBBIILIEHUS COOCTBEHHOTO
WHTEJUIEKTYAIBHOT'O Pa3BUTHS B
BBIOpaHHOH NpohecCHOHAIBHOM
JeATeTbHOCTH.
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COCTaBa, EPUOINYECKUI
3aKOH; 3aKOH ABOTaJIpo,
3akoH ['ecca, XMMHUYECKOTO
ctpoenus bytneposa.

- OCHOBHEIC KJIaCChI
HEOPTaHUYECKUX U
OpPTaHUYECKUX COCTUHEHUN U
UX XUMHYECKHE CBOMCTBA.

- OmnpenensaTh: COCTaB BEUIECTB 110
ux (hopMyraM, MPHUHAIIECIKHOCTb
BEIICCTB K OMPEJICIICHHOMY KJIacCy
COCUHEHHM, THIIBI XUMHYECKUX
peakiuii, BAJICHTHOCTh U CTEIIECHb
OKHCIICHHS DJIIEMCHTA B
COEIMHEHMSIX, THII XUMHYECKOI
CBs3U B COCIMHCHUAX,
BO3MOXKHOCTb ITPOTEKAHUS peaKIIui
HOHHOTO0 OOMEHa.

- CocTaBisATh: (HOPMYJIBI
HEOPraHMYECKUX COCTUHEHHUM
M3YYEHHBIX KIaCCOB; CXEMBI
CTPOEHUS aTOMOB NepBbIX 20
anemeHTOB [leproanueckoi
cucremsl /.. Menneneena;
YPaBHEHUSI XUMHUECKUX PEaKIUH.

- BBIUKCIIATE: MACCOBYIO JIOJTHO
XHMHYECKOTO JIEMEHTA 110
(dhopMyJie COeMHEHNUS; MACCOBYIO
JIOJTFO BEIIECTBA B PacTBOPE;
KOJIMYECTBO BEIIECTBA, 00bEM HITH
Maccy Mo KOJHYECTBY BEIECTRA,
00BEMY WIIM MacCe PeareHTOB, WU
MPOJYKTOB PEaKIINU; TEILIOBOM

3¢ eKT peakuuu.
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IIpumepbl OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOJIBLHBIX padoT:

Bonpockl KOHTPOIBHBIX padoT

Kontponbnas padota no pazgeny 1
«O01as 1 HeOpraHu4ecKask XUMH»
BapwmanT Nel

1. K amynbcusaMm ¢ xuakoit $hazoit OTHOCSTCS:

a) TmeHa

b) B3Bech

C) Kpem

d) mynena
2. OnpenenuTte MacCOBYIO JIOJIO Bojibl B kpuctaimtoruapare CaSO, - 2H,0 (rurc).
3. Haligure Maccy conu, KoTopasi 00pa3yeTcs Ipy B3aUMOJCHCTBUH PaCTBOPA THIPOKCH A KaTHs
C pacTBOPOM CEpHOM KHUCIIOTHI Maccoi 30r ¢ MaccoBOM 1oy1eil Kucaotsl 5%.
4. Onpenennre MaccoByIO JOJTIO cynb(ara HATPHUSA B pacTBOpe, monydeHHoM cimBanreM 120t 10%-noro
pactBopa NaxSO. u 200r 4%-HOro pacTBOpa TOrO ke BEIIeCTBA.
5. Beruncnure Monsipayro KoHIeHTpaiuio 20 % pacTBopa XJIopuaa KalbLus MI0THOCTBIO 1,178 1/Mi.
6. Uemy paBHa MOJSIpHOCTH U MOJIsIbHOCTE 30% pactBopa NaOH mnotnoctsio 1,328 r/mn? K 1 1 3Toro
pacTBopa npubaBUIU 5 11 BOABL. BEUKCINTE MacCOBYIO IOJIO TOIYYEHHOTO PacTBOpA.
7. BBIMHCITHTE KOHIL. TUAPOKCH/I MFOHOB B BOJHOM PaCTBOPE, ECIIM KOHII. HOHOB BOj10po/a pasHa 10 mob/.
VYKaXnuTe LBET METHJIOPAHXa B 3TOM PacTBOpE.
8. B pactBop momectmim 100 Monekyn. OnpenennTe 9uciIo THCCONMUPOBAHHBIX MOJIEKYII, €CIIA CTETIEHb
JMCCOLIMAINN PaBHA!

a) 0,04

b) 04

¢) 01

d) 0,9
9. pH pactBopa paBeH 5. Beruncnure KOHIEHTPALKIO THAPOKCH HOHOB B PACTBOPE. Y Ka)KUTE L[BET
METHJIOPaHXa B 3TOM PacTBOPE.
10. K 20 r pactBopa, coaepxkariero 5 % cynbdara menu, 100aBUIN TUAPOKCH HATpUsl. Beraucoute
Maccy o0pa3oBaBLIErocs ocaaka?
11. Kakve u3 npuBeIeHHBIX PEAKIUil SIBISAIOTCS BHYTPUMOJNEKYIApHBIMU? PaccraBpTe K03(hpunmeHTs B
YPAaBHEHUSX pEaKMi. YKa)KUTE BOCCTAHOBUTEIb, OKUCIIUTEIb.
a) KNO3; = KNO; + Oy;
6) Mq+ N, = MQ3N2;
B) KCIOs = KCI + O.,.
12. CocTaBbTe CXeMy AJIEKTPOIN3a BOAHOTO PACTBOPA HUTpATa Oapusl HA IIATHHOBBIX DJIEKTPOIAX
13. IIpu sanekTponu3e paciuiaBa Xjaopuaa HaTpus Maccoit 11,7 r Ha aHO/€E BBIACIUJICS T'a3 KOJIUYECTBOM
BemiecTna?
14. TIpu s1eKTpoan3e pacTBOpa THAPOKCH 1A Oapus Ha aHO/E BBIIEISETCS: a) BOAOPOI; 0)
KHUCJIOPOT; B) Oapuid.
[Tpu snexTponu3e pacTBOpa Hoauaa Kainus B pacTBOpe 00pa3yeTcs: a) HOJA0BOAOPOIHAS KUCIOTA;
0) BOJIa; B) THAPOKCU]T KAJIUS.

Bapuant Ne2
1. K a3po3zomnsm ¢ TBepaoi (a3oit OTHOCSATCS:
a) TymaH
b) cmor
C) ooOmnaka
d) memsa

2. BpluncnuTe MaccoByO JOMIO HIETOYH, KOTOpas oOpa3yercs Mpu pacTBopeHuM 124r oxcupaa
Hatpus B BoJe maccou 960r.
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3. Beruucnure maccoByto oo (%) kpucraumzanoHHo Boabl B ['aydepoBoit conu Na2SOgy -
10 H2O
4. CkonbKo rpaMMoB BoJibI Has1o ucnaputh U3 800 r 15%-ro pacTBopa BemiecTBa, 4TOObI yBETUYHUTD
€ro MaccoBYIO J10J1t0 Ha 5%7?
5. Jns weirpanuzanuu 20 miu 0,1 M pacTtBopa CONsTHOM KHCIIOTHI TOTPeOOBAIOCH 6 MII pacTBOpa
eakoro Harpa. OnpeneauTb MOJISIPHYIO KOHIIEHTPALMIO pacTBOpa €AKOro HaTpa.
6. CKOJIbKO IpaMMOB pacTBOpPa C MacCOBOM J10J1eil cepHON KUCIOTHI 96% HEeo0X01uMo BIUTH B 1 11
BOJIbI, YTOOKI IMOTYYHTH PACTBOP ¢ MaccoBoit noineit 10%?
7. Ckoapbko mit 0,5 M u 0,1 M pacTBOpOB a30THOM KUCJIOTHI CIAEAYET B3SITh JJISI PUTOTOBICHUS
1000 mi 0,2 M pactBopa.
8. B pactBop mnomectwiim 100 mosekyn. Onpenenure CTENEHb AUCCOIUALMM, €CIIH
JUCCOLMUPOBAIIN:

a) 5 MoueKy,

b) 15 monekyu,

c) 50 momeky,

d) 95 monekyn
9. pH pactBopa paBen 3. BrlumciuTe KOHII. THAPOKCHA HOHOB B pacTBOpe. YKaKUTE IIBET
(beHondTanenHa B 3TOM pacTBope.
10. B pesynbrare peakuuu cyabpuTa Kaablus ¢ okcuaoMm kpemHus (IV) Bbiienuics ra3 oKCHn
cepsl (IV) o6bemom 67,2 1. Onpenenute Maccy COJId, KOTOpasi BCTYIUJIA B PEAKIIHUIO.
11. Kakue coeiMHEHUS ¥ TTPOCTHIE BEIIECTBA MOT'YT MPOSBIISTH TOJIBKO OKUCTUTEIHHBIE CBOMCTBA?
BriGepute Takue BemecTBa U3 npemioxkeHHoro nepeuns: NO2, Oz, H2SO3, K2SO4, FeClz, HNOs.
CocraBbTe ypaBHEHHUE AIIEKTPOHHOTO OallaHca, paccTaBbTe KOA((UITMEHTH B ypaBHEHUN PEAKIIHH:
Cl; + KOH = KCI + KCIO3 + H20.
12. CocraBbTe CXeMy OJIEKTPOJIHM3a BOJHOTO pacTBopa cynb(ara mHMHKa Ha TrpaduTOBBIX
ANEKTPOAAX
13. Ilpu snextposiv3e BOAHOTO pacTBOpa HUTpaTa cepedpa BbIAETMIOCH 5,6 11 raza. CKOJIBKO
IpaMMOB MeTaJlla OTJIOKHUIIOCH Ha KaTtoze?
14. Ilpu anekrponuze pacrBopa Hutpara Meau(ll) Ha karone BbiEnsETCS:
a) Melib; 0) KHCIIOPO/I; B) BOJAOPO/I.
[Ipu anexTponuse pacTBopa OpomMHIa JIUTHS B pacTBOpE 00pa3yeTcs:
a) Boza; 0) OpOMOBOAOPOHAS KUCIIOTA; B) TUAPOKCHU JTUTHSL.

KontponbHas pabota no pazaeny 2
«Opranuyeckas XUMUS»
Bapuant Nel

1. [IpuBenuTe MO OAHOMY MPUMEPY Ui KaXKAOTO THIIA:

a) Peakiiu, HampaBJICHHbBIC HA Y/UTHHEHHE 1IeNH (KOHCTPYKTUBHBIC PEaKIIMH ), HAIIPHUMED,

AIKUJIMPOBaHUE, OJTUMEpU3aLHs, (T10JIM)KOHAECHCALINS

b) Peakiuu, HanpaBieHHbIC HA YKOPOUYCHHE YITICPOAHOMN 1eNH (PEaKIuK PACIICTIICHHS)

C) Peakiiu BBeIeHUS, yIaJICHHUS UM B3aUMOTIPEBpaIeHuUs YHKIIMOHATBHBIX TPYIIIT

d) Peakumnu 0Opa3oBaHUs KPATHBIX CBSI3EHl

e) Peakunu NMKIN3ALUN U apOMATH3AIUH
2. OnpenenuTe BaJICHTHOCTh U CTEIICHH OKHCIICHUS aTOMOB yrjiepoa o gopmysam coeaurenuii: CoHs-,
CsHa, CHCI3, C2HsOH, CsH1o, C3Hs, CH4, CH3Cl, CH30H, CCl4
3. CocTaBbTe CTPYKTYpHble popmynbl nponuabeHsona, ero romosiora u nsomepa. HasosuTe BelecTsa.
4. CoctaBbTe ypaBHEHHUS pEakMii B COOTBETCTBUH CO CXEMOW MPEBPALIECHHUI: H3BECTHIK — OKCHUJ
KaJbIHsl — KapOu Kajbliys — aleTUIeH — OCH30JI — IeKcaxJIopaH.
5. 10 n cMecu dTHIeHA | TiporiaHa U 10 11 Bojiopo/ia MPOMyCTHIIM HaJT KaTamu3aTopoM. [1pu 3ToM o0muit
o0beM cMecu yMeHbLmiIcs A0 16 1. Onpenenute 00beMHOE coAep KaHUe MTPOIaHa B UCXOIHONW CMECH.
6. Onpenenute MOJEKYISIPHYIO (POPMYITY JUTAIOTEHIIPOU3BOIHOTO AlTKaIMEHa, €CITH U3BECTHO, YTO
MaccoBas JI0Jis OpoMa B HEM cocTaBiseT 75,5%?
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7. B pe3ynbTare peakuy MOJIHOTO OKHCICHHUS roMoJiora OeH30a BeIACTHICs ra3 oobeMoM 4,704 1.
Ompenenure CTPOSHUE apOMaTHIECKOTO YIVIEBOIOPOa, €CITH U3BECTHO, UTO B pEAKIHIO BCTYIIiIo 6,048 11
kuciopona?

8. Kakue BermiecTBa MOYKHO UCIIOIB30BaTh I MOCIEA0BATENBHOrO NpeBpatienna? Hanvcats ypaBHeHUS
peaKIuid.

CaCO; S— CaCz

o)
C —= H—C=C—H ——eu,—c{

N "

H—CH=CH—H CgHg — CgHsNO;

\

C;HsOH HO—CH;—CH;-OH

BapwuanTt Ne2
1. Hanmmmte ypaBHEHHS peakUil THAPHUPOBAHUS TIIIOKO3BI M (PYKTO3BL. YKaXKHTE, K KaKOMY KIIACCY
OPraHMYECKUX BEIIECTB OTHOCSTCS MPOIAYKTHI BOCCTAHOBJICHUSI.
2. CocraBbTe CTPYKTypHBIC (GOpMyNBI: a) 4-BTOp-OyTwi-3,5-muMmerwnrenrtana; 0) 4-BTOPHpONHI-3-
STHITENTaHa.
3. Ilpu B3auMozeiicTBum 8 cM® peenbHOro 01H0aTOMHOTo crupTa (1. = 0,8 r/cM®) ¢ HaTpHeM BbIAEIUICS
BOZIOPOJ B 00bEeME, JOCTATOYHOM ISl THapupoBanus 2,24 11 3TeHa (H. y.). Onpenenure MOJCKYIIpHYIO

dhopmyiry criupra.
4. Ompenenute KOHEYHBIN POAYKT B pe3yJIbTaTe CIAEAYIOMINX MPEBPALLCHHIN:
+HCI +Na, AlClg, 1 Kar., t +H,0
C,H X
e 1 X2 XS —HQ 4 HQSO4 (KOHLL) XS

Hanuiure ypaBHEHHS 3TUX PEaKLIMM.
5. Ha cmech xapOumoB amfoMUHHS W KalmbIus maccoil 34,4 T mopelicTBOBaiM pa30aBIeHHON COMSHOU
kucinoTol. Onpenenure MOJIEKYIISIpHYIO (hOpMYITy YIIIeBOJOPOIOB, BBIACIUBIINXCS B X0/I€ PEaKLIUH, €CIIN
UX CyMMapHBIi 00beM coctaBiseT 14,56 n?
6. Paccunraiite, kakoii 00beM (H. y.) Bozmyxa (¢ (O2) = 21 %) Heo6XoauM s MOIHOTo cropanus 10 m3
HPUPOIHOTO Ta3a, coAepkaiero 96 % mno oo6beMy MeTana u 2 % Heroprounx rnpumeceil. Otser naiite B M
¢ TouHocThio 710 0,001.
7. Hanmmmte ypaBHEHHUS ITHX pEaKIni.
CH4 — C2Hs — C3Hs — CeHi14 — C¢Hg — CsHsNO2

uxnorexcan
8. Bpruucnure, kakoil 00beM (H. y.) AMBHHMIA MOXXHO IOJYYHUTh JAETHAPOTaJIoreHupoBaHuEeM 1,4-
JuOpomarkaHa Maccoi 216 Kr, eciii BBIXOJ IPOAYKTa peakuu cocTtasisier 90 % ot TeopeTnyeckoro?
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7.4. OneHOYHbIE CPEACTBA JISl POBEACHUS NIPOMEKYTOUHOM aTTecTaluu

[IpomexxyTouHas arrecrauus

BEIIIECTB, MOJIb, MOJISIPHAS
Macca, MOJIIPHBIN 00beM,
XUMUYECKasl PEaKITus,
KIJIACCU(DUKAITIS PEaKITUi,
AJNIEKTPOIIUT U HEANIEKTPOJIHT,
AIEKTPOIUTUIECKAS
JHUCCOIUAIUS, OKUCIUTENb U
BOCCTAHOBUTEJIb, OKUCIIEHUE
M BOCCTAHOBJICHHE.

- OcCHOBHBIE 3aKOHBI XUMUU:
COXPaHEHUS MacChl BEI[ECTB

- XapakTepu30BaTh: XUMHUCCKHE
3JIeMEHTHI (0T BOJOpPOAa 110
KaJIbIIMsl) HA OCHOBE MX MOJIOKCHHS
B [Iepuonnueckoii cucreme J[. 1.
MemnzeneeBa 1 0COOCHHOCTEH
CTPOCHHSI UX aTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHHEM U
CBOMCTBAaMU BEIIECTB; XUMUYECKUE
CBOMCTBa OCHOBHBIX KJIaCCOB
HEOPTraHNYCCKUX BCIICCTB.

3arpsi3sHEHHS OKPY KAIOIIEeH cpebl
Ha OpraHu3M 4YelIOBeKa,

- KPUTHYECKOMN OLICHKHU
UH(OpPMALINH O BELIECTBAX,
UCTIOJIb3YEMBIX B OBITY,

- IPUTOTOBJIEHHS PaCTBOPOB
3a/1aHHOM KOHLEHTPALMH

®opma N
3HaHuA YMeHus [IpakTHueckuii ONBIT (BIAAETH) Jlnanbie kagecTBa 00yJarOMIErocs
aTTeCTaluu
- XHMHYECKYIO CHMBOIHKY: - Ha3pIBaTh: XUMHYECKUE
3HAKH XIMHIUECKIX SJIEMEHTHI, COCTUHEHUS NU3YUCHHBIX - qYBCTBO FOPAOCTH U yBAKEHUS K
AJIEMEHTOB, (DOPMYIIBI KIIaccoB. U . HCTOPHUU U JOCTHKECHUIM
CIIOJIB30BaTh NPUOOPETECHHBIE v o .
XUMHYECKHUX BEIIECTB U - OGBSICHITS: (1)H3I/I‘I€CKI/II71 CMBICHT p p . OTC€YECTBECHHOU XUMHNYCCKON HAYKH,
YPaBHEHHS XMMHYECKHX : 3HaHHA U YMCHUS B ITPAKTHYCCKOU
peakuuii aTOMHOTO (TIOPsAKOBOro) HOMEpa JEATENLHOCTH U ITOBCEAHEBHOM - XUMUYECKU TPaMOTHOE MTOBEJICHUE
) XUMHUYECKOTO 3JIEMEHTA, HOMEPOB JKU3HH IS B IPOGECCHOHATBHON ESATENILHOCTU
- BasxHeHIe TOHSITHS T'pynnbl 1 I€pruoa, K KOTOPbIM HB 6I)ITy pH O6paHICHI/II/I C
XUMUH: XEMAUCCKIi 3JIEMEHT NPUHAJJICKUT B - Oe301macHOTo 0OpaIIeHus C XUMUYECKUMH BEMIECTBAMI,
ITepuonnueckoii cucreme [1.1. BELIECTBAMH U MaTEpUAJIaMHU .
DJIEMEHT, aTOM, MOJIEKYJIA, €pHOMMMECKOH cHcTeme [ m p > MaTepHalaMM H IIpOLEeCCaMu,
OTHOCHTE/bHBIE aToMHas i | MCHACICCBA; 3aKOHOMEPHOCTH i
Konrtp. HU3MEHEHUS CBOMCTB 3JIEMEHTOB B OKOOrMHECKH IPaMOTHOTO - TOTOBHOCTH K IPOJIOJKECHUIO
abora / HOICKYTRIpH MACEH, HOT. npeeax Maliblx TIEPUOJIOB U TIOBE/ICHHA B OKPYXKAIOWICH CPEAC, | 0Gpa3oBaHMs H IOBILICHHS
p XUMUYECKas CBA3b, pea PHOA o 5 g
. KBaJIM(pPUKAIIMH B U30OPAaHHOU
Hudppep. BEIIECTBO, KIIACCUPUKAIUSL TTTABHBIX TIOATPYIII, CYIIHOCTE - OLICHKU BJIUSHUAA XUMUYECKOTO . p
3a4€eT peaKuy HOHHOT'O oOMeHa. HpO(i)eCCI/IOHaJ'IBHOI/I JACATCIIPHOCTH U

00BEKTUBHOE OCO3HAHUE POJIU
XUMHUYCCKUX KOMHCTCHHI/II\/'I B O3TOM,

- YMEHHE UCTIOIB30BaTh JOCTHKEHUS
COBPEMEHHOM XUMUYECKON HAYKH U
XUMHAYECKUX TEXHOJOTUH JUIs
MOBBIIIIEHUS COOCTBEHHOTO
MHTEIJIEKTYaIbHOIO Pa3BUTHS B
BbIOpaHHOH TpodeccrnoHaTFHON
JIEATENBHOCTH.
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U SHEPTUHU, TIOCTOSHCTBA
COCTaBa, MePUOINUECKUI
3aKOH; 3aKOH ABOTrajipo,
3akoH ['ecca, XMMHYECKOTO
ctpoeHus bytieposa.

- OCHOBHEIE KJIaCChI
HEOPraHU4YEeCKUX U
OPraHUYECKUX COEAUHEHUN U
UX XUMHUYECKHE CBOMCTBA.

- OmnpenensaTh: COCTaB BEIIECTB 110
ux (hopMyraM, MPHUHAIIECIKHOCTb
BEIICCTB K OMPEJICIICHHOMY KJIacCy
COCUHEHHM, THIIBI XUMHYECKUX
peakiuii, BAJICHTHOCTh U CTEIIECHb
OKHCIICHHS DJIIEMCHTA B
COEIMHEHMSIX, THII XUMHYECKOI
CBs3U B COCIMHCHUAX,
BO3MOXKHOCTb ITPOTEKAHUS peaKIIui
HOHHOTO0 OOMEHa.

- CocTaBmsTh: (popmyIbl
HEOPraHMYECKUX COCTUHEHHUM
HU3YUYCHHBIX KJIACCOB; CXCMbI
CTPOEHUS aTOMOB NepBbIX 20
anemeHTOB [leproanueckoi
cucremsl /.. Menneneena;
YPaBHEHUSI XUMHUECKUX PEaKIUH.

- BBIUKCIIATE: MACCOBYIO JIOJTHO
XHMHYECKOTO JIEMEHTA 110
(dhopMyJie COeMHEHNUS; MACCOBYIO
JIOJTFO BEIIECTBA B PacTBOPE;
KOJIMYECTBO BEIIECTBA, 00bEM HITH
Maccy Mo KOJHYECTBY BEIECTRA,
00BEMY WIIM MacCe PeareHTOB, WU
MPOJYKTOB PEaKIINU; TEILIOBOM

3¢ eKT peakuuu.
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1.4.1 IlpuMepHbIe BONPOCHI 1JIsl IPOBEACHHUS POMEKYTOYHOM aTTeCTalluH
1 cemecTp

1. Ilepponnueckuil 3aKOH M IIEPUOJMYECKAs] CHUCTEMa XUMHUYECKUX diemeHToB J[.M.
MenneneeBa Ha OCHOBE IIPEACTABICHUN O CTPOCHUU aTOMOB. 3HaYEHHE IIEPUOANYECKOTO 3aKOHA IS
pa3BUTHUSA HAYKHU.

2. CoBpeMEHHBIE TIPEICTaBICHHS O CTPOEHUM AaTOMOB XUMHYECKMX DJJIEMEHTOB U
3aKOHOMEPHOCTH B M3MEHEHMHM UX CBOMCTB Ha IPUMEpE: JIEMEHTOB OJHOIO IE€PUOJA, I'PYIIIBI.
OneKkTpoHHbIe (HOPMyJbl U TpapUUECKUEe CXEMbl CTPOEHHS 3JEKTPOHHBIX CIIOEB aTOMOB 3TOTO
[IepUOJ1a, TPYIIIILL.

3. Xumunyeckue cBsi3u. KoBaneHTHas cBs3b, €e 00pa3oBaHUe.

4. WNonnas cBsi3b, ee 00pazoBaHue.

5. 3apsapl HOHOB. CTeneHb OKUCIIEHUS U BAJIGHTHOCTD JIEMEHTOB.

6. Merammnueckas cBsi3b. BoopoaHast cBA3b.

7. XUMUYECKHE peaklliy U 3aKOHOMEPHOCTH UX MpoTeKkaHus. CKOPOCTh XUMUUECKON PEaKITHH.
DJeMeHTapHBIC U CIO0XKHBIE PEAKIIHH.

8. ®dakTophl, BIUAIONIME HA CKOPOCTh XUMHUYECKHUX peakuuii (mpaBwio Bant-I'odda).
Karanu3aTopsl 1 ”HTHOUTOPBI.

9. HeoOpatumpie n oOpaTuMble peakiuu. XuMudeckoe papHoBecue (mpunnwmmn Jle [larense).
10. JlucriepcHbIe CUCTEMBI M BX KJIaCCH(UKAITHSI.

11.  PacrtBOpBHI.

12.  PacTBOpHMMOCTH BEIIECTB B BOJIE.

13. CriocoObI BEIPOXKEHHS COCTaBa PACTBOPOB.

14. DNEeKTPOTUTHYECKAs TUCCOIMALINS. DIIEKTPOIUTHI CHIIbHBIC U ca0bIe.

15.  Koncranrta mucconmanmu (Kuuc), mpoumsBeaenue pactBopumoctu (I1P), BomopomnbIid
nokazatenb (pH).

16. IMuaponus comei.

17. OKuHCANTENBbHO- BOCCTAHOBUTEIbHBIE MIpOLECCHl, X 3HaudeHue. CocTaBleHHE ypaBHEHUN

OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakiuii.  PaccraHoBka  KO3()(HUIIMEHTOB  METOJIOM
JIEKTPOHHOTO OaJlaHCa M JICKTPOHHO-UOHHBIM METOIOM (METOJIOM ITOTYPEAKITHiA ).
18. XUMHAYECKHAE UCTOUHUKH TOKA.

19. DNeKTPOXUMHUECKUN Psiji HAPSHKEHUN MEeTallIoB.

20. DNEKTpOIu3.

21. OcHoBHbIE KJIacChl HeopraHudeckux coennHeHuil. Oxcuabl. Knaccudukanus, xXumMuueckue
CBOWCTBA U CLIOCOOBI MOJTYyYEHHUS.

22. OcHOBHBIE KJIacChl HeopraHuWyeckux coeauHeHui. [mnpokcunwsl. Knaccudukarus,
XMMHUYECKHE CBOMCTBA M CIIOCOOBI MOTyYEHHS.

23.  OcHoBHBIE Kiacchl HeopraHmueckux coenuHeHwi. Comm. Knaccuukarusi, XuMuUdeckne
CBOWCTBA U CLIOCOOBI MOJTYyYEHHUS.

24.  T'enetmueckas CBS3b MEXIY KJIACCAMH HEOPTaHMUECKUX COCTUHEHUH.

25. Meramnbel. Pusznyeckne M XuUMHUUecKue cBoiicTBa. I[IpomblnuieHHBle M Ja0OpaTOpHbIE
CIIOCOOBI TOJTYYEHHUSI.

26.  Hemeramnbl. ®u3uyeckue W XUMHUYECKHe CBOWcCTBa. [IpoMblluieHHBIE U JaOOpaTOpPHBIE

CIIOCOOBI OJTYYEHHUS.
2 cemecTp

1. [Ipeamer oprannmdeckoil XUMHH. Te€OpHsT XMMHUYECKOTO CTPOCHHUS OPraHUYECKHUX BELIECTB
A.M. Byrneposa. Knaccugukaius opraHMuecKuX COeAMHEHU.

2. AJIKaHBI: TOMOJIOTHUECKUH psii ¥ 001mas hopmyiia, H30Mepusi 1 HOMEHKIIaTypa, XUMHUYECKHe
U QU3MUEcCKue CBOMCTBA, HAXOXKIACHUE B IPUPOJIE U TPUMEHEHHE.
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AJKaHbI: IOJy4YeHUe, HAXOXKEHUE B IPUPOJIE U IPUMEHEHHE.

AJIKEHBI: TOMOJIOTHYECKU psifl, o0mas popMysa, HOMEHKIATypa U MOJIydeHHUe.

AJKEHBI: BU/IbI H30MEpUH, (pr3nyecKre CBOMCTBA, HAX0XKICHUE B IPUPOJIE U IPUMEHEHHE.
XUMHYECKHE CBOMCTBA alkeHOB (0e3 MexaHu3moB). [IpaBmio MapkoBHHKOBa
(bopmynaHpoBKa U OOBSICHEHHUE).

S ok w

7. [{uknoankaHbl: CTpOCHHUE, HOMEHKJIATypa, U30MepHsl.

8. [{ukoankaHbl: CBOWCTBA, OJIYyYEHHUE, IPUMEHEHHUE.

9. AnKanueHbl: HOMEHKIATypa, Kiaccubukauus, u3zomepus, (¢GU3NYECKUe CBOMNCTBA,
MOJIyYEHHUE.

10. AJIKaMeHbl: XMUMHUYECKHE CBOWMCTBA, MNpuMEeHeHHe. HarypanabHbIi M CHUHTETHYECKU
Kay4JyKH.

11. AJIKMHBI: TOMOJIOTMUECKUH Ppsll, HOMEHKJATypa, H30Mepus, (QU3NYecKHe CBOICTBa,
nosiyueHue. [Ipumenenue aneruieHa.

12. AJIKUHBI: XUMUYECKHE CBONCTBA.

13. CtpoeHrne MOJNEKyNIbl OeH30y1a. ApEHBI: COCTaB, TOMOJIOTUYECKUH psl, H30MEpHs,
HOMEHKJIAaTypa, GU3NYECKUE CBOMCTBA, TOTyYeHUE, IPUMEHEHHE.

14. XuMHyeckue cBocTBa OEH30J1a U €r0 TOMOJIOIOB.

15. CnupTsl: KaccupuKaluy, HOMEHKIATypa, CTpoeHue, PU3nvecKre CBONCTRA.

16. [IpenenbHblE OAHOATOMHBIE CHUPTHI (AQJIKAHOJIBI): TOMOJIOTUYECKUH psii, HU30MEpus,
buznueckue cBOCTBA, MOMy4yeHUE, IPUMEHEHHE.

17. XUMHUYECKUE CBOICTBA MPEEIBHBIX OTHOATOMHBIX CITUPTOB.

18. MHoroaromMHbie CIIUPTHI: MOJIy4YeHUE, (PU3HUUECKHEe U XUMUYECKUE CBOMCTBA, IPUMEHEHHE
(Ha mpuMepe STUIICHTIIMKOJIA U TJIMLEPUHA).

19. @DeHo: CTPOCHHE MOJEKYJbl, MOoJNyuyeHue, (U3NYECKue U XHUMUYECKHUE CBOMCTBA,
pUMEHEHHE.

20. Anbaeruipl 1 KETOHBL: ONpeaeneHus, Kiaccupukanus. [ OMOIOrH4ecKuii psiji, H30Mepus U
HOMEHKJIaTypa IPEeNIbHbBIX albJAECTUA0B U KETOHOB.

21. [IpenenbHbIE albETUIBI U KETOHBI: (PU3HUECKHE CBOICTBA, MOJIyYeHHE U PUMEHEHUE.

22. XUMHYECKUE CBOMCTBA MPEEIIbHBIX aJbICTHIOB U KETOHOB.

23. KapOoHOBBIE KHCTOTHI: OIpeieleHre, KIacCU(pUKAIUU, TIPUMEHEHHE.

24, [IpenenbHbIE OAHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI: TOMOJIOTHYECKHUM Psi/l, HOMEHKJIATYpa,
u3oMepHsl, (pu3nyecKre CBOMCTBA, 001Ie CIOCOOB! MOTYYEeHHUS.

25. XVMHYeCKUE CBOWCTBA MPEIEIbHBIX OHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

26. [Tpoctbie 3¢upsl: ompeneneHne, HOMEHKIATypa, (U3NYEeCKHe M XUMHUYECKHE CBOICTBA,
pUMEHEHHE.

217. CrnoxHble 3QUpbl: ONpelereHne, HOMEHKIaTypa, (GU3NYecKue M XMMUYECKHE CBOMCTBA,
IpUMEHEHHE.

28. Knaccupukanum  amuHOB.  Anudaruyeckue  (MpeaeibHblE) TMEpBUYHbIE  AMHHBIL
HOMEHKJIaTypa, PU3NYECKUE U XUMHUYECKHE CBOMCTBA, ITOJIy4YEHHUE.

29. AHWINH: CTpOEHME, U30MEpPHsl U HOMEHKJIATypa, MojlydyeHue, pusnyeckue 1 XMMHUYECKHUe

CBOMCTBA, IPUMEHEHUE.
1.4.2 TlpumepHble 3a1a4u ISl IPOBeeHUs MPOMEKYTOUYHOM aTTecTAluN

1. 3apmaya. PacueT macchl MPOAYKTOB pPEAKIIMU MO TaHHBIM 00 MCXOHBIX BEIIECTBAX, OJHO U3
KOTOPBIX JTaHO B U30BITKE.

2. 3apanue. BerunciaeHne Macchl WM 00bEMa MPOAYKTA PEAKIIUH, €CITU OJTHO U3 UCXOTHBIX
BEILECTB JJaHO B BUJIE PACTBOpA ONPeAeAEHHON MOJISPHON KOHIIEHTPALIMH.

3. 3amada. BerancieHne Macchl MPOyKTa PEaKIid, €CITH JIUIS €r0 TIOJyYeHUS BBIJIaH PACTBOP C
ONpeIeTIEHHOI MacCOBOM J10JIEM UCXOAHOTO BEIIECTBA B IPOLICHTAX.

4. 3anada. Pemenue 3a1a4 ¢ HCMIOIB30BaHHEM MOJISIPHOTO 00BEMa razoB.
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3anaua. [IpurorosieHue pacTBopa c 3aJJaHHON MOJISIPHOIN KOHIIEHTpALIUEH.

33.,[[21‘-1&. OHpGI[eJIeHI/Ie MacCChI NOJYUYCHHOT'O BEIICCTBA, CCJIM U3BCCTHO KOJIMYCCTBO UCXOJHOTO

3&,[[3‘13. Pacuer o YPaBHCHHIO pC€AKIINH MaCChI IIPOAYKTAa PEaKIuu, €CJIN UCXOOAHOC BEIIECTBO

3anaua. Pacu€rel npu pa3daBIeHUN U CMEIIMBAHUHM PACTBOPOB C PA3JIMYHON MacCOBOH JT0Meit

T'0 BEUICCTBA.

3amaga. Pacdyer Macchl OHOTO U3 pearupyronmx Uik 00pa3yroLXCsl BEMIECTB [0 KOJIUYECTBY
HCXOJIHOTO WJIM IOJIYYEHHOT'O BEIIECTBA.

6.
BEIIECTBA.
7.
COJICP’KUT IPUMECH.
8.
pPacTBOPEHHO
9.
10.

33.,[[21‘-121. Brrunciaenne Macchl HCXOIHOTO BCIICCTBA, CCJIM U3BCCTCH BBIXOJ IMTPOAYKTA U YKA3aHaA
MaccoBasda O0JId €T0 B IMMPOLUECHTAX OT TCOPETUUCCKH BO3MOXKHOI'O BBIXO/A.

8. JOTIOJIHUTEJIbHOE OBECIIEYEHUE JUCHUIIJINHBI

HeopraHnyeckue BellecTtBa

CrnoOXHbIE
h 4 Y
meTannsl HemeTannbl 6naropoaHble rasbl
Na, Ca, Fe S, P, Ny He, Ne, Ar, Kr
h 4 Y h 4 h 4 Y
OKCnabl OocCHOBaHuA aMmdpoTepHble KMCnNoTbl conn
Hecone- CTBOpPUMbIe rmapokcnael Bec HOpManbHeIe
o6pasyowmne Blﬁme -DLI.IB.I'IOHH AI(OH).., Zn(OH) ng:c:gpn:uble cpeaHwe)
1 n , HBr,
CO, NO, N,O NaOH, Ba(OH), L = = 28 NaCl, K,S0,
v KMcnopoa- KMcnbie
HepacTBOpMMbIe cogepXaluve
cone- |
o6pa3zyiowme Fe(OH),, Mn(OH), | 5| TUAPOKCUNABI < —| HNO,, H,SO, NaHS, Ca(HCO),
OCHOBHblIe OCHOBHbI&

Nay0, Ca0, FeQ

KMCNOTHbIE
S0,, N;Og, P05

am@poTepHbie
Alz05 MO, Zn0O

TCXHOJIOTHUH, YUUTBIBAOIIUC 0COOEHHOCTH U COCTOSTHHE 3A0POBbA TAKUX JIMII.

BO3MOXHOCTAMM 310POBbS

Ca(OH)ClI, (CuOH),CO4

OBOHbIE
KNaCO,, KAKSO,).

CMeluaHHble
Cal(OCI)Cl, CuBrCl

HOMMNMNeKCHbIe
Na[Al(OH) 4], K5[Fe(CN)g]

9. OBYYEHHUE CTYAEHTOB-UHBAJIMIOB U CTYJAEHTOB C OT'PAHUYEHHbBIMH

[Topsmokx 00y4eHsI HHBATUAOB U CTY/IEHTOB C OTPAaHMYEHHBIMUA BO3MOKHOCTSIMH OTIpeIeNieH
«Ilonoxxennem KyOI'Y 00 0Oy4eHHH CTYyIE€HTOB-WHBAJIMJIOB U CTYACHTOB C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbBSI».
JIJist I ¢ OrpaHWYSHHBIMA BO3MOKHOCTSIMH 3JIOPOBbSI TIPETYCMOTPEHBI 00pa30BaTeIbHbIC
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