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1. TACIIOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCITATIIMHBI «XUMMUSI»

1.1. ObaacTh NpUMeHeHHUs1 IPOTrPaMMbI

Pabouas mporpamma muctummuabl [1/1.01 Xumus paspaborana Ha ocHoBe I[IpumepHoi
nporpaMMbl  0011€00pa30BaTeNbHON y4eOHOM AMCHUIUIMHBL «XUMHS» IS TPOQecCHOHATBHBIX
o0pa3oBaTeNbHbIX  OpraHu3aluid, peKoOMeHAOoBaHHOW  DenepalibHBIM  TOCYAapCTBEHHBIM
ABTOHOMHBIM yupexaeHneM «DenepanbHblii HHCTUTYT pa3BuTusi oOpasoBanus» (PIAY «DUPOy)
B KayecTBe MPUMEPHONM MporpamMmbl Uil peau3allud OCHOBHOH  MpodeccruoHanbHON
obpazoBarenbHoil mporpammbl CIIO Ha 6a3e OCHOBHOro 00IIEero 0Opa3oOBaHUs C IMOJYYCHHEM
cpennero obmero oopazoBanus (mpotokoa Ne3 ot 21 wurons 2015 r.). Perucrparmonssiii Homep
peuensun 385 ot 23 utoiist 2015 r. PI'AY «OUPO».

1.2. Mecto aucuuminnsl B ctpykrype IHHIICC3:
YyeOHast IUCHUIUIMHA «XHUMHS» SBISACTCA MPO(MIBHOW JAUCHUIUIMHONW M3 00s3aTeIbHON
npeametHoit o6nactu «EcrectBennbie Haykn» OI'OC cpennero obmero oopazoBaHus.
JucuumnuHa «XuMHs» H3y4daeTcsi B LMKIE O00I1e00pa3oBaTENbHBIX JAUCHUIUIMH IS
CHEIHATBHOCTH €CTeCTBeHHOHaYIHOTO npodmist 33.02.01 dapmarust.

1.3. Hesn n 3apaun y4yeOHOI IMCHUIIMHBI — TPeOOBAHMS K pe3y/bTaTaM OCBOCHHS
AUCUMILIUHBI:

ey TUCHUINIAHBI.

- opMHUpOBaHKE Y 00YyJaOLIMXCS YMEHUS OLEHUBATh 3HAUUMOCTh XUMHUYECKOTI'0 3HAHUS J1JIs1
Ka)KJ0ro YeJIOBEKa;

- (hopmupoBaHHe y OOyHYaAIOIIMXCS LIEJIOCTHOIO NMPEJICTABICHUS O MUPE U POJIM XUMHUH B
CO3/IaHUHM COBPEMEHHOH €CTeCTBEHHO-HAYYHON KapTUHBI MHpA; YMEHHUS OOBSICHATH OOBEKTHI U
IPOLIECCHl OKpY Karollel NeHCTBUTENBHOCTU: IPUPOJHON, COLUAIBHOM, KYIbTYPHOU, TEXHUYECKON
CpEeJibl, UCIIOJIB3YS /JISl 3TOI0 XMMHUECKNE 3HAHUS;

- pa3BUTHE y OOy4arOIIMXCsl YMEHUHN pa3iauyaTh (aKkThl U OLEHKH, CPABHUBATH OLIEHOYHbBIE
BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSMHU OLEHOK M CBSI3b KPUTEPUEB C ONPEICICHHON CHUCTEMOM
LEHHOCTEH, POpMYyJINpOBaTh U 000CHOBBIBATh COOCTBEHHYIO MO3ULIUIO;

- npuoOpeTeHre O0O0y4aroIIMMKCS OIbITa Pa3HOOOPa3HOW JeATENbHOCTH, IO3HAHUA U
CaMOIIO3HAHUS; KJIFOUYEBBIX HABBIKOB, NMEIOIIUX YHUBEPCAJIBHOE 3HAUYECHUE Ul PA3JIUYHBIX BHUJIOB
JeSITEIbHOCTH (HaBBIKOB pELIEHMs] Mpo0sieM, MPUHATHS pelleHuH, MoKucKa, aHan3a U 00paboTku
UHpOpPMalli, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHMH, COTPYAHUYECTBA, O€30IaCHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH).

3aga4u AUCHUILINHBI:
- 00y4nTh 00YUAIOIIUXCSl TEOPETUUECKUM OCHOBAaM 3HAHUM O COCTaBe, CTPOCHUH U

CBOMCTBAaxX BELIECTB, UX MPEBPALECHUSAX;

- U3YYUTh XUMUUECKUE CUCTEMBI U (DyHaMEHTaJIbHbIE 3aKOHBI XUMUU C MO3UIUN
COBPEMEHHOMN HAYKH;

- c(opMHUpPOBaTh HABBIKHM (DyHJAMEHTAIbHBIX UCCIIEIOBAaHUN JJIs1 U3yUEHHUsI CBOUCTB
BEIIIECTB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

- YMCTb HUCIIOJIB30BATh HpI/IO6peTeHHBIe HAaBBIKU U 3HAHUA JUCIIUIIJINHEI B
MpoeCCUOHAIBHON JESTEIHHOCTH.



Pe3ynbTaThl 0CBOCHHS Y4eOHOM JMCIUIIIHHBI
OcBoenue coaepxkaHusl Y4eOHOM AUCHMUILTMHBI «XHUMHs», OOeCHedYrBaeT JTOCTHXKEHUE
00yJaroIMMHUCS CIEAYIONINX PE3yIbTaTOB:

JIMYHOCTHBIX ® YyBCTBO TOPAOCTH M YBOKEHHUSA K HCTOPUM U JOCTHKECHUAM
OTEYECTBEHHON XMMHUYECKOW HAYKW; XUMHUYECKU IPAMOTHOE MOBEAEHUE
B IpodeccHOoHaNbHON NEeATENIbHOCTH U B OBITY MpH OOpAalllEeHHUH C
XUMHYECKUMHU BEIIECTBAMU, MaTepUaIaMU U IIPOLECCaAMU;

® TOTOBHOCTb K IMPOJIOJKEHUIO 00pa30BaHUs U MOBBILICHUS
KBasiM(UKanuy B n30paHHON PpOo(eCcCUOHATBLHON AesITEeNIbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XUMUUYECKUX KOMIIETCHIIUI B ATOM;

® YMEHME HCIOJb30BaTh JOCTUKEHUS COBPEMEHHON XUMUYECKON HAYKU U
XUMHYECKAX TEXHOJIOTUI JUIst MOBBILIICHUS COOCTBEHHOTO
WHTEIUJICKTYaJlbHOTO Pa3BUTHUS B BbIOpaHHOW TPO(HECCHOHATBLHOM
JESATENBHOCTH,

MCTAlIPCIMCTHBIX | ® HCIIOJIB30BAaHUC PA3JIUYHBIX BHIOB IO3HABaTEIbLHON JEATEILHOCTH U
OCHOBHBIX HHTEJUICKTYaJIbHBIX ONEpanuii (MOCTaHOBKH  3aJlayH,
dbopMynupoBaHUs TUIIOTE3, aHAIKM3a U CHHTE3a, CPaBHEHUs, 0000IIeHNUS,
CHCTEMaTU3alliH, BBISIBIICHUS] TPUYMHHO-CIEACTBEHHBIX CBS3EH, TOMCKA
aHaAJIOroB, (HOPMYIMPOBAHUS BHIBOJIOB) MAJSl PEIICHUS IOCTABIICHHOM
3a/layd, MNPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHUA (HAOIIOACHMUS,
HAyYHOTO OKCIEPUMEHTa) [UIsl HW3YYeHHUS Pa3IMYHBIX  CTOPOH
XUMUYECKHX OOBEKTOB U TIPOIECCOB, C KOTOPBIMH BO3HHKACT
HEO0OXOMMOCTh CTAJIKMBATHCS B MPOPECCUOHANBHOM cdepe;

® HCNOJIb30BAHHUE PA3IUYHBIX MCTOYHHUKOB ISl MOJTYYECHHS XUMUYECKOMN
nH(popMaIMK, yMEHHE OIIEHUTh €€ JTOCTOBEPHOCTH ISl JOCTHUXKEHUS
XOpOIIUX Pe3yabTaTOB B MpodeccroHalbHOI chepe;

OpCAMCTHBIX e chopMHUPOBAHHOCTh MPEJCTABICHUNH O MECT€ XHMHUU B COBPEMEHHOI
HAyYHOW KapTHHE MUpPA; MOHHMaHUE POJU XUMHUH B (HOPMHUPOBAHUU
Kpyro3opa u (YHKIIMOHAJIHHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHUS
MPaKTUYECKUX 3a1aY;

® BJIAJICHHE OCHOBOMNOJAralOlIMMH XUMHUYECKUMU [OHATUSIMU, TEOPUIMHU,
3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BaHNE XUMUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

® BJAJEHHE OCHOBHBIMHU METOAAMHU HAYYHOTO IO3HAHUSA, UCIIOIb3YEMBIMU
B XMMHUU: HAOIIOIECHUEM, OIHCAHUEM, U3MEPEHHEM, JKCIEPUMEHTOM;
yMeH#e 00pabaTbIBaTh, OOBSICHATH Pe3yabTaThl IPOBEACHHBIX OMBITOB U
JlefaTh BBIBOJBI, TOTOBHOCTh M CIHOCOOHOCTh MPUMEHSATH METOJIbI
[MO3HAHMS [IPU PEIIECHUN IPAKTUYECKUX 3a4aY;

e chOpPMHUPOBAHHOCTh YMEHHS JaBaTh KOJHMYECTBEHHBIE OIICHKA W
MIPOU3BOUTH PACUETHI 0 XUMUYECKUM (OpMyJTiaM U YpaBHEHUSIM;

e BIAJCHHE MpaBWIaMH TEXHUKH OE30MaCHOCTH TpPHU HCHOIH30BAHUU
XUMHUYECKUX BEILIECTB;

e chOpPMHUPOBAHHOCTh COOCTBEHHOM TIO3WIIMM TO OTHOUIEHUIO K
XUMHYECKON HH(POPMAIIH, MTOJIy4aeMOU U3 pa3HBIX HCTOYHUKOB.

1.4. IlepeyeHb NIAHUPYEMBIX pPe3yJbTATOB OOY4YeHHMs IO JAMCHMILIMHE (NepeYeHb
(popMupyemMbIX KOMIIETEHIN)

He npenycMmoTpeHsI.



2. CTPYKTYPA ¥ COAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThI

Bcero CemecTtpbl

Bu eOHOI paboThI

AyE p 4acoB 1 2
YueOHas Harpy3Ka (Bcero) 135 o4 81
AyauTopHbIe 3aHATHS (BCEro) 90 38 52
B Tom umncne:
3aHATHSA JIEKIIMOHHOT'O TUIIA 32 12 20
MIPAKTUYECKHUE 3aHATUS (TPAKTUKYMBbI) 58 26 32
CamocrosiTejibHasi pa6oTa (Bcero) 35 10 25
B TOM YHCIIE:
Pechepam 14 4 10
Camocmosmenvhas HeayOumopHas paboma 6 uoe
OOMAUHUX NPAKMUYECKUX 3A0AHULL, UHOUBUOYATbHBIX 21 6 15
3aA0aHUL, CAMOCOAMENLHO20 NO0OOPA U U3YUEeHUs.
OONOJIHUMENbHO20 MEeoPEemU4ecKo20 Mamepuaid
KoncynbTanumn 10 6 4
ITpomexyTouHast aTTecTanus (9K3aMeH/3a4er/aud3aqer) SK3aMeH | aud3ader
OO61as TpyA0eMKOCTh 135 54 81
2.2. CTpyKTypa AUCHUILIHHBI:

KoyimuecTBO ayINTOPHBIX YaCcOB CamocTosiTe/bHAA
padora
HaumeHnoBaHue pa3jiesioB
Teopernyeck | Ipakruyeckue | 00yuaromerocs (4ac)
U TeM Bcero
oe o0y4eHue 3aHATHS (B T. 4.
KOHCYJIbTALMH)

BBenenue 1 1
Pasznen 1. O0mas u

A " 38 12 16
HeOpPraHu4vecKasi XuMus
Tema 1.1. Xumns — Hayka 1 1

O BCIICCTBAX

Tema 1.2. CtpoeHne aToma 3 1

Tewma 1.3. Ilepuoanueckuii
3aKkoH U Ilepnonnyeckas

CHCTEMa XUMHYCCKUX 2 1
anemenTtoB Jl. U.

MeHpeneeBa

Tewma 1.4. Ctpoenue 2 1
BEIIIECTBA

Tema 1.5. Ilonumepst 2 1

Tema 1.6. [lucniepcHblie

CHCTEMBI 2

Tema 1.7. XumMuueckue 4 1
peaKImmn

Tema 1.8. PacTBOpHI 4 1
Tema 1.9. OxkucnurensHO- 3 1
BOCCTAHOBUTEIIbHEIC




peaKkuu. IIEKTPOXUMHUYEC
KHE MPOLECCHI

Tema 1.10.
Knaccudukanus BemecTs.
IIpocTeie BeliecTBa.

Tema 1.11. OcHOBHBIE
KJIACChl HEOPraHUYECKUX U
OPraHUYECKUX COCTUHEHUMN

Tema 1.12. Xumus
JJIEMEHTOB

Tema 1.13. XuMusg B )KU3HHA
oOmrecTBa

KoncyabTanumu

Pa3nen 2. Opranunyeckas
XUMHS

58

20

32

29

Tema 2.1 IIpeamer
OpPraHUYeCKON XUMHUHU.
Teopus crpoeHus
OpPraHUYECKUX COCIMHEHUN

Tewma 2.2 IIpenenvHbie
YIIEBOIOPOIBI

Tema 2.3. DTUIIEHOBBIE U
JIMCHOBBIC YTIIEBOIOPO/IbI

Tema 2.4. AtieTuiIeHOBBIE
YTIEBOIOPOIBI

Tema 2.5. ApomaTnueckue
YTJIEBOJJOPO/IBI

Tewma 2.6. [Ipuponnsie
UCTOYHUKHU YTIIEBOJIOPOJIOB

Tema 2.7. I'uapokcuiabHbie
COEIMHEHUs

Tema 2.8. Anbaeruasl U
KETOHBI

Tema 2.9. KapboHoBbIe
KHCIIOTHI B UX
MIPOU3BOTHBIC

Tema 2.10. YraeBoasl

Tema 2.11. AMunEI,
aMHHOKHUCIIOTHI, OCJIKU

Tema 2.12.
A3zoTcoaepikaiue
TeTePOIMKITHIECKIE
COETUHEHMUSI.
HyKkJ1IenHOBBIE KHCITOTHI

Tema 2.13. Buomoruuecku
AKTHUBHBIE COETUHEHMUS

IIpomexyrounas
aTTecrauus B popme
ud.3auera

KoncyabTanuu

Bcero no nucuumjinHe

90

32

58

45




2.3. TemaTnueckuii IJIaH U coJlep:KaHMe Y4eOHOH AUCHMIIMHBI «XHUMHSD)

HaumeHnoBanue Coaepixkanue yueOHOro MaTepuaa, NpakTH4YecKue 3aHATHS,
O0bem yacon YpoBeHb yCBOEHMSI
pa3iesioB U TeEM CaMOCTOSITeJIbHAsI padoTa 00y4aierocs
1 2 3 4
Jlekuuu
Hayunble MeTonbpl MO3HAHUS BEIIECTB W XUMHYECKHX sBieHUH. Pounb
Beenenune 9KCIIEPUMEHTa M TEOPUM B XUMHUHU. 3HAUEHUE XHMHMHM IIpU OCBOCHHUH 1 1
npodeccuiit CI1O u cienmansHocTedt CITIO ecTecTBEeHHO-HAYYHOTO MPOGUIIS
npodeccnoHaTbHOTO 00pa30BaHMUS.
Pazgea 1. O0mas u HeopraHuveckass XuMus
Jlekuuu
Tema 1.1. Xumusa — .
Cocras BemiectBa. M3Mepenue BelecTBa. ArperaTHble COCTOSTHUS BEIIECTBA. 1 1
HayKa O BEIIeCTBax
Cwmecu BeliecTs.
Jlekuunu
AToM — cioxkHasg yactuiia. CoctaB arTOMHOTO siipa. DJIEKTPOHHAsSI 000JI0UKa 1 1
aTOMOB.
Tewma 1.2. Ctpoenue
aToMa IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS 2 2
Pemenue 3a1a4 u ynpaxxHeHHI 110 TeMe.
CamocrosiTesibHast padoTa 1 53
BrinosiHenue 3a1aHuii Ui CaMONIOATOTOBKH 110 TEME. ’
Jlekuuu
Tema 1.3. OTtkpeiTHE NepHOaMYECKOro 3akoHa. Ilepuoanuecknii 3aKkOH M CTPOEHHE 1 1
[Mepnonuuecknii | 4TOMa.
3aKOH U IIpakTnyeckne (1a00paTOpHbIE) 3AHATHS
Tlepuoaudeckast DIEKTPOHHBIE CXEMBI CTPOCHHUS aTOMOB. DJIEKTPOHHBIE KOH(MUTypaluu
crcTeMa aTOMOB. DJEeKTpoHHO-Tpaduyeckas popmyia atoMa. MojenupoBaHue 1 2
XUMHYECKIX noctpoenus Ilepuoauyeckoil TabNHIBI XUMHYECKHX JIEMEHTOB. Pemenne
snementos J1. 1. 3a]1a4 U yIPaXHEHUH 110 TEME.
MenneneeBa CamocrosiTesibHas padora 1 23
1

BrmosHeHMEe 3amaHuii 111 CAaMOIIOATOTOBKH 10 TEME.




Tema 1.4. Ctpoenue
BEIIECTBA

Jlexkuun

ITonsarne o xummdeckoil cBs3u. KoBajmeHTHas XmMHueckas cBsS3b. MoHHas
XMMHYECKash CBsI3b. MeTauimyeckass XUMHYECKas CBsi3b. BomgoponHas
XUMHYECKas CBs3b. KomruiekcooOpa3oBaHue.

IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA

Cxembl 00pa30BaHUs BEIIECTB C pa3IMYHBIM TUIIOM CBsA3H. OlpeneneHue
BAJICHTHOCTH M CTENIEHU OKUCJIEHUS aTOMOB BellecTB. O3HaKOMIIEHUE CO
CBOWCTBAaMHU JIMCIIEPCHBIX CUCTEM. Perienue 3a1a4 v yrpaKHEHUH 110 TEME.

CamocTrosiTesbHasi padora
BrmonHeHne 3a1aHui 110 TEME.

2,3

Tema 1.5.
ITonmumepsl

Jlekuu
Heoprauunueckue nonumepsl. OpraHnyeckue NoJuMepsbl.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
O3zHakoMyIeHHE ¢ 00pa3laMy IJ1IaCTMAcC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U
TOPHBIX OPOJ.

Tema 1.6.
JucnepcHbie
CHUCTEMBI

IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS
IToHsaTue 0 nucnepcHbIX cucreMax. Pemenue 3a1a4 U ynpaxHeHu# 1o TeMe

CamocrosiTesibHas padora
BriosiHeHUeE 3a1aHU U1 CAaMOIIOATOTOBKHU 10 TEME.

2,3

Tema 1.7.
XUMHUYECKHUE
peakuuu

Jleknum

Krnaccudukanus XMMHYECKUX PeaKIMii B OPraHUYeCKOH U HEOPTaHWYEeCKOM
XUMUU. BeposTHOCT, TpoTeKaHUs XUMHUUYECKHX peakiuil. CKopocTh
XUMHUYECKUX peakuii. XMMHUYECKOE PaBHOBECHE.

IIpakTnyeckue (1aGopaTopHbIe) 3aHATHS

CocraBiieHHE TEPMOXMMHUYECKMX YPaBHEHMHM peakuuid. Bpluucienne
CKOpOCTH peakiui. PakTopbl, BIUAIONIME HA CKOPOCTh XHUMHUYECKOU
peakuuu. Cmenienne xumudeckoro pasHoBecus. lIpmunun Jle Illarense.
Pemrenne 3ama4 u ynpaxHeHHH 110 TEME.

CamocrositesibHas padora
BrinosiHeHue 3a1aHui U1 CaMONIOATOTOBKH 110 TEME.

2,3

Tema 1.8. PacTBOpbI

Jekuuu
[TonsiTue o pactBopax. Teopus 3IEKTPOIUTHUECKON Tucconuanuu. ['uaponus
KaKk 0OMEHHBIH MPOIIeCC.

10




IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA
PactBoprl. PacTBopumocTs BemiecTB B Bojie. CIioCOOBI BEIpaKEHUSI COCTaBa
pactBopoB.  [lpurotoBinenue  pacTBopa  3aJaHHOW  KOHIEHTpALUU.

2
Onekrponutuueckas aucconuanysi. CWIbHBIE W ClIa0ble DJICKTPOJIUTHI.
Bomopoamsrii mokasatens. Onpenesenne ph pactBopa siekTposuTa. Pemenne
3a7a4 U YIIPAKHEHUH 110 TEME.
CamocTrosiTesbHasi padora 53
BrinosiHenue 3aganuil 1uisi CaMONIOATOTOBKH 10 TEME. ’
Jlexknun
Tena 1.9 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC peakiuu. Knaccudukanus 1
OKHCHHTGJ'IB'HO OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakInii. XUMUYECKHUE HCTOUHUKH TOKA.
DNIEKTPOJIN3 PACINIABOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.
BOCCTAaHOBUTEJIbHBIE
O IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
P ) CocraBneHrue ypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH. 2
DNEKTPOXUMHUYECKUE .
Pemenue 3a1a4 u ynpaxxHeHH 110 TEMe.
MIPOLIECCHI
CamocrosiTesibHas padoTa 23
Brinonnenue 3aganuii Ui CaMOTIOATOTOBKH 1O TEME. ’
Jlekuuu
Knaccudukanus Heopranudeckux BemiectB. Meramibl. Koppo3us meTanios. 1
Tena 1.10 O6mme crmoco6s! oTydeHus: MeTauioB. Hemerasibl.
o IIpakTHyeckue (1a00paTOpHbIE) 3AHATHSA
Knaccudukanus . .
CocraBnenue ypaBHeHUN peaknuii 1o cxeme. CocTaBlIeHHE CXEM
Bemects. [IpocTrie 2
BelecTBa 9JIEKTpOJIM3a pPAacIUlaBOB W pacTBOPOB BemlecTB. PemeHue 3agad U
) YIPAXXHEHUH IO TEME.
CamocrosiTesibHas padora 53
BrinosiHeHue 3agaHuil 1u1s1 CaMONIOATOTOBKH 10 TEME. '
Jlekuuu
Tema 1.11. Bogopoausie coemuneHuss HeMeTawioB. OKCHIIBI U aHTUAPUIBI KapOOHOBBIX
OcuHoBHbIe Kaaccel | Kucnor.  Kucnotel  opranudeckue U HeopraHudeckue. OcHOBaHUSA 1
HEOpraHu4eCKux U OpraHn4e€CcKuc u HCOPTraHN4YCCKHUC. AM(i)OTepHI)Ie OpraHNu4Y€CKUcC n
OpraHUYeCKHX Heopranuueckue coeanHeHusi. Conu. ['eHeTryeckas CBsI3b MEXKY KilacCcaMu
COCMHEHU OpPTraHWYECKUX U HEOPTAHUYECKUX COCTUHEHUHN.
IIpakTnyeckue (1a6opaTopHbIE) 3AHATHS 2
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HcnpiTanue pacTBOPOB KUCIOT UHIUKATOPAMU. XUMUYECKHE PEAKIIH MEKTY
HEOPraHUYeCKUMU BellecTBaMU. [ Mapoin3 coieit pa3anyHoro TUIA.
Pemienue 3aa4 u ynpaxxHeHU 110 TEME.

CamocrosiTesibHast padoTa

9 2,3
Beinonnenue 3ajanuil 1Ji1 CaMOIIOATOTOBKH I10 TEME. ’
Jlekuuu
s-Onementsl. Bogopon. DnemenTsl [A-rpynmsl. Dnementsl [IA-rpynmel. p- 1
OnemeHThl. ANMOMHUHUNA. Yriaepoa U KpemHuil. ['amorensl. XanbKOTeHBI.
Tema 1.12. Xumus
S IEMOHIOR OnemeHThl VA-rpynnbl. DneMeHTsl [VA-rpynmbl. d-21eMeHTBI.
IIpakTHyeckne (1a0opaTOpHbIE) 3aAHATHUSA
N3ydeHnne cBOICTB MPOCTHIX BEIIECTB U COSAMHEHU S-, p- U d-DIIEMEHTOB. 2
Pemrenne 3a1a4 u ynpaxHeHHH 110 TEME.
CamocrosiTesibHas padora
Tema 1.13. Xumus B P
BrimonHenue 3aanuii uisi caMoIIoAroToBKY 1o Teme. Hammcanue pedepara 2,3
JKU3HU 00IIeCTBa
10 TEME.
KoncyabTanuu
Paznen 2. Oprannyeckasi XuMus
Jlekuunu
Tema 2.1 Ilpenmer 1 .
. [Ipeamer oprannueckoit Xumun. Teopusi CTpOEHUST OPraHUYECKUX
OpraHUYEeCKOM o
. Teonus coenunennii A. M. bytneposa. Knaccudukanust oprannueckux 1
or (')6an coelMHEeHUH. TUIbl XMMUYECKUX CBSI3€M B OPraHMYECKUX COETUHEHUAX U
P CrocoObI X pa3phIBa.
OpraHUYECKUX
. CamocrosiTesbHast padoTa
COEIMHEHUH . 2,3
Brinonnenue 3aganuii 111 cCaMOIIOATOTOBKH T10 TEME.
Jlekuunu
I'omonornyecknii psg ankaHoB. XMMHUYECKHAE CBOMCTBA aJIKAHOB. 1
[Tpumenenue u cnocoObl MOTy4YeHHsI ankaHoB. [{uknoankaHsl.
Tema 2.2 IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
Hpeﬂe_]‘[LHLIe Cocrasrnenue MOJICKYJIAPHBIX U CTPYKTYPHBIX (bOpMYJ'I Yri€BOAOPOa0B. 2
YTIIEBOIOPOIBI CocrapneHue ypaBHEeHUM peakiuii mo cxeme. Pelienne 3aa4 u ynpaxHeHU
10 TEME.
CamocrosiTesibHas padoTa 23
1

Brinonnenue 3agaHuii ajisi CaMOIIOATOTOBKHU 110 TEME.
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Tema 2.3.
OTHIICHOBEIC U
JIMEHOBBIE
YTJI€BOOPO/IbI

Jlekuun

I'omonornueckuii  psAx  alKeHOB. XHMMHYECKHE CBOMCTBA  QJIKEHOB.
[IpumeHeHne M crocoObl NOJMY4YEeHUs ajKeHOB. AukaaueHsl. OCHOBHbIE
IIOHSTHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH (Ha TpUMEPE TPOTyKTOB
NOJMMEPU3aLMH ATKEHOB, aJIKaJIUEHOB U MX I'aJOr€HIIPOU3BOIHBIX).

IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS

CocraBieHne MOJIEKYISPHBIX U CTPYKTYPHBIX (POPMYJI yIIIEBOAOPOIOB.
Cocrapnenue ypaBHeHUM peakiuii mo cxeme. Pelienne 3a1a4 u ynpaxHeHUi
110 TEME.

CamocrosiTesibHas padoTa
Brinonsenyve 3agadauii 11k CaMOIIOATOTOBKHU I10 TEME.

2,3

Tema 2.4.
AlleTHIIEHOBEIE
YTJIEBOJOPOBI

Jlekuuu
['omonornyeckuii psij aJKMHOB. XHWMHUYECKHE CBOWCTBA W NPUMCHEHHE
ankuHOB. [lonmydyeHue akuHOB.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA

CocraBieHne MOJIEKYISPHBIX U CTPYKTYPHBIX ()OPMYJT yTII€BOJAOPO/IOB.
CocraBneHue ypaBHEeHUH peakuuid mo cxeme. Pelienue 3aaa4 u ynpaxHeHUn
10 TEME.

CamocrosiTesibHas padora.
BrimonHenue 3agaHui U1 CAMOIIOATOTOBKH II0 TEME.

2,3

Tema 2.5.
Apomarnyeckue
YTJIEBOAOPOABI

Jlexnun
I'omonornyeckuii psa apeHOB. XMMHUYECKHE CBOMCTBA apeHOB. [Ipumenenune
U NIOJIyYEHHUE apEHOB.

IpakTuyeckne (1aGopaTopHbIE) 3aAHATHUSA

CocTtaBrieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYT YTIIE€BOIOPOIOB.
CocraBnenue ypaBHEHUH peakiuii mo cxeme. Pelienne 3a1a4d u ynpaxHeHUl
10 TEME.

CamocrosiTesibHas padora
BrinosiHeHue 3a1aHui U1 CaMOIIOATOTOBKH 110 TEME.

2,3

Tema 2.6.
IIpupoaHsie

Jlexknun
Hed1s. [Tpupoauslit u nonyTHeld HeQTsIHOH razel. KaMeHHBIH yrois.

IIpakTHyeckue (1a00paTOPHBbIE) 3AHATHSA
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WUCTOYHUKH
YII€BOAOPOIOB

OmpeneneHue HamW4YUs HENPEAETbHBIX YIIEBOJAOPOIOB B OEH3WHE U
KepocuHe. PacTBOpMMOCTh  pasnuuHBIX  He(TENpoayKTOB  (OeH3MHA,
KEpOCHHA, JU3EIbHOr0 TOIUIMBA, Ba3eNnHa, apaduHa) ApyT B ApyTe.

CamocrosiTesibHast padoTa
BeinonHenue 3aanuii Ui cCaMONIOArOTOBKHU I10 TEME.

2,3

Tema 2.7.
I'mapoxcuiibHbIE
COEIMHEHUST

Jlexnun
Crpoenue u kinaccupukanus CoupToB. XUMHUECKUE CBOMCTBA U CIIOCOObI
IIOJIy4YEHUs CIUPTOB. MHOroartoMHble cCiupThl. PEHOIL.

IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA

CocraBieHne MOJIEKYISPHBIX U CTPYKTYPHBIX (OpPMYII
KHCIJIOPOJICOAEPKAIUX OpraHu4ecKuX coenquHenuil. CocraBicHue
YpaBHEHUH peakluii 1o cxeme. Pelienne 3a1a4 U ynpaxHEHUH 110 TEME.

CamocrosiTesibHas padora
BrimonHenune 3agaHuil UIsL CAMOIIOATOTOBKH II0 TEME.

2,3

Tema 2.8.
Anpaerunnsl u
KETOHBI

Jlexkuuu

['omosiornueckue psapl AbAETHAOB U KETOHOB. XMMHUYECKUE CBOMCTBA
aJbJIETUJIOB M KETOHOB. [I[puMeHeHme U noydyeHrne KapOOHUIbHBIX
COCIUHCHMH.

IIpakTHyeckue (1a00paTOpHbIE) 3AHATHSA

CocraneHrue MOJICKYJISIPHBIX U CTPYKTYPHBIX (OPMYIT
KHCJIOPOJICOAEPKAIUX OPraHnuecKux coequHeHuil. CocrtaBieHue
YpaBHEHUH peakuui 1o cxeme. Pemenue 3a1ad v ynpaxxHeHU 110 TEME.

CamocrosiTesbHast padoTa
BrimonHenue 3agaHui U1 CAMOIIOATOTOBKH II0 TEME.

2,3

Tema 2.9.
KapOonossie
KHCJIOTBI U HX
MIPOU3BO/IHBIE

Jlexnun

I"'oMonornueckuit psii mpeaenbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHUCIOT.
XUMHUYECKUE CBOICTBA U CIIOCOOBI MOTY4YEHUs! KApOOHOBBIX KHCIIOT.
OTtnenpHBIE IpeICTaBUTENN U UX 3HaUeHue. CioxHble 3Qupbl. Kupbl.

IIpakTnyeckue (1abopaTopHbIE) 3aHATHS

CocraBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (GOpMYIT
KHCIJIOPOJICOAEPKAIMX OpraHu4ecKuX coenquHennil. CocraBieHue
ypaBHEHUM peakui o cxeMe. Pemenue 3agad v ynpaxxHeHU 10 TEME.
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CamocTrosiTesbHasi padora 2 53
BrimmonHenue 3agaHui 1T CAMOIIOATOTOBKH II0 TEME. '

Jlexknun 1 1
[Tonsitue 06 yrimeBogax. Monocaxapunsl. Jducaxapunel. [lonucaxapubl.
IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA

Tema 2.10. N

VIIeBObI XuMuueckue U PU3nIecKre CBOMCTBA TIIOKO3bI M kpaxmana. CrocoOsl X 1 2
TTOJTyYCHUS.
CamocrosiTesibHas padora 2 523
BrinonHeHue 3aaHuii 171 CaMOIIOATOTOBKH 110 TEME. ’
Jlexknum
Knaccudukanms u n3omepusi aMMHOB. XMMHUYECKHE CBONCTBA aMUHOB. 1 1

[IpuMeHeHue U nony4yeHue aMMHOB. AMUHOKHCIIOTBL. benku.
Tema 2.11. Amunsbl, | [IpakTndyeckue (JIaGopaTopHbIE) 3aAHATHS

aMUHOKHCIIOTBI, CocraBieHne MOJICKYISIPHBIX M CTPYKTYPHBIX (HDOPMYJ a30TCOIEpIKALINX 3 2
Oenku OpraHu4ecKux coequHeHuil. CocTaBlIeHHE YPABHEHUIN PEaKLUi [0 CXEME.
Pemrenne 3aa4 u ynpaxHeHHH 110 TEME.
CamocrosiTesibHas padora 2 53
BrinosiHeHue 3agaHuil 1u1si CaMONIOATOTOBKH 10 TEME. '
Jlekuunu
1 1
Tema 2.12. HyxnenHoBbIe KUCTOTHI.
Aszorcopepxkamue | [lpakTuyeckue (JiaGopaTopHble) 3aHATHS
rerepouuknnueckue | CocTtaBIeHHE MOJIEKYISIPHBIX M CTPYKTYPHBIX (OpMYJ a30TcoAepkKallux 1 9
COEIMHEHMUS. OpraHuYecKux coequHeHnil. CocTaBlIeHHE YPAaBHEHUN PEaKLUi MO CXEME.
Hykneunnoseie Pemenue 3agad u ynpaxxHeHUN 110 TEME.
KHUCJIOTBI CamocrosiTesbHast padoTa 2 2 3
BrinosiHeHue 3agaHuil 1u1s1 CaMONIOATOTOBKH 10 TEME. '
Tema 2.13. CamocrosiTesbHast padoTa
Buonornueckn Brinonnenue 3aganuii 1jsi CaMOIIOATOTOBKH 110 TEME. 2 2,3

aKTHBHbIE coeMHenns | Hamucanue pedepara 1o Teme.

N
w

[Ipomexxyrounas arrecramus B hopme aud.3auera

KoncyabTanun 4

s xapakxmepucmuku ypoeHs 0CB0EHUsL YUeOH020 MAMEPUALA UCNOIb3YIOMCA Cedyiouue 0603HAUeHUs.
1. — o3naxomumenvHblll (Y3HABAHUE PaAHEe USYYEHHBIX 00BEKMO8, CEOUCMSB), 2. — penpoOYKMUGHbILL (bINOIHEHUE 0esTMeNlbHOCIU N0 00pa3yy, UHCMPYKYUU Ul ROO PYKOBOOCMEOM)
3. — npodyxmueHblll (NIAHUPOBAHUE U CAMOCHOAMENLHOE BLINOTHEHUE 0esIMENbHOCU, PeuleHue nPoOIeMHbIX 3a0at)
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2.4. Conep:xaHue pa3/iesioB M CHUIITHHBI

2.4.1. 3aHATHA JEKIIHOHHOI0 THIIA

Ne
pas3
Jen

a

HaumenoBaunue
pa3zieyioB U TEM

Coneprkanue pasnuena

®dopma
TEKYIIETro
KOHTPOJIS

1

2

3

4

1 cemecmp

BBenenue

HayuHnble MeTo/1bI MO3HAHUS BELIECTB U XUMUYECKHUX
sBJIEHUHU. PoJb 3KCIIEpUMEHTa U TEOpUU B XUMHUU. 3HAUECHUE
xuMuu 1ipu ocBoennu npodeccuit CI1O u cneruanpHOCTEH
CIIO ecrecTBeHHO-HAyYHOTO PO TPOPECCHOHATHHOTO
o0OpazoBaHusl.

Paznen 1. O0Omias u HeoprauuyecKast XUMHS

Tema 1.1.
Xumusa —
HayKa o
BEIIIECTBaxX

CocraB BemecTBa. XMMHYSCKHE 3JICMECHTEI. 3aKOH
MTOCTOSTHCTBA COCTaBa BEMICCTB. BelecTBa MOJICKYIIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH ABOTaIpO U €ro
cneactBus. Mizmepenue Bemectsa. Macca aToMOB U
MoJIeKyJ1. ATOMHas efuHuIa Maccbl. OTHOCUTENbHBIE
aTOMHas U MOJIEKYJIsIpHasi Macchl. KomdaecTBo BemecTna.
Yucno ABoraapo. MomsipHas Mmacca. 3aKkoH ABOTaJIpo U €ro
cieACcTBUsA. MOJIIpHBIN 00bEM BEIIECTB B Ta3000pa3HOM
COCTOSIHMH. ATperaTHble COCTOSIHHS BellecTBa. TBepaoe
(kpucTamumueckoe u aMop(HOE), KHUIKOE U Ta3000pa3HoOe
arperaTHbIC COCTOSTHUS BemecTBa. CMECH BEIECTB.
Pazmams Mexy cMECsSIMU M XUMUYSCKUMU COSIMHCHUSIMU.
MaccoBas 1 00beMHasT JOIU KOMIIOHEHTOB CMECH.

Tewma 1.2.
Ctpoenue aToma

CoBpeMeHHbIE NPEACTABIEHUS O CTPOEHUU aToMa.
KopnyckynsapHo-BOIHOBO! AyalM3M YacTUL MUKPOMUDA.
CocraB aromHOro0 s71pa. HyKi10HBI: IPOTOHBI ¥ HEUTPOHBHI.
W30TONBI M HYKIHUBL. DJIEKTPOHHAs 000I04YKa AaTOMOB.
[TonsiTre 06 >MEKTPOHHOM OPOUTAIIN U HIEKTPOHHOM
obnake. KBaHTOBBIE UMcCIa: IJIaBHOE, OPOUTAIBHOE
(mobouHoE), MarHUTHOE U cnMHOBOE. Pacnipenenenue
AJIEKTPOHOB I10 3HEPTETUYECKUM YPOBHSAM, IOYPOBHSAM U
OopOUTANISIM B COOTBETCTBUU C MIPUHIMIIOM HaMEHbIIEH
sHepruu, npuHiunoM Ilaynu u npasmiom I'ynna.
DNeKTpOHHbIE KOH(UTYpaIIIH AaTOMOB XUMHUYECKHUX
2JIEMEHTOB. BajleHTHBIE BO3MOXHOCTH aTOMOB XUMUYECKUX
AJIEMEHTOB. DJIEKTPOHHAsI KJIacCU(PUKALIMS XUMHUYECKUX
AJIEMEHTOB: S-, P-, d-, f-aeMeHTHI.

Tewma 1.3.
[lepuoanueckuii
3aKOH U
[Tepuoanueckas
cucremMa
XUMHUYECKUX
37eMeHTOB /.
N. Menneneesa

[Iepnonnueckas cucrema u ctpoeHue aroma. Gusnyeckni
CMBICJI ITOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIBI
u nepuoza. [lepuoanueckoe n3MEHEHNE CBONCTB
JJIEMEHTOB: PaJInyca aTOMa; SHEPruu HOHU3ALNH;
3JEKTPOOTPULATENBHOCTH. [I[pHunHbI H3MEHEeHNs
METAJUIMYECKUX U HEMETAININYECKUX CBOMCTB JIEMEHTOB B
rpynnax u nepuojiax, B TOM Yucie OOJIbIINX U
cBepxOonpimx. 3HaueHue Ilepuoauueckoro 3akoHa u
[Iepnonnueckoil cuCTEMBbI XUMUYECKUX 35IeMeHTOB /1. 1.
Meneneesa 11 pa3BUTUS HAYKHA U TIOHUMAHUS
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XUMHYECKON KapTHHBI MUPA.

Tema 1.4.
Crpoenue
BEIIECTBA

IloHsTHE 0 XUMHUYECKOM CBA3H. THITBI XUMHYECKUX CBSI3CH:
KOBAJICHTHAsl, IOHHAsA, METaJUIMUeCcKasi 1 BOJOPOJIHAS.
KoBanenTHas xumuueckas cBs3b. JIBa MexaHu3Ma
o0pa3oBaHMs 3TOH CBSA3U: OOMEHHBIN U JJOHOPHO-
akienTopHeliii. KoBajieHTHas MOJIsipHas U HENOJIsIpHAs
cBa3u. Monnas xumudeckas cBa3b. KpaliHuii ciydain
KOBQJICHTHOM TOJISIPHOM CBsI3U. MeXaHu3M 00pa3oBaHMS
HMOHHOM CBs3U. VIOHHBIE KPUCTAJUINYECKHUE PELIETKU U
CBOICTBA BEILIECTB C TAKUMH KpUCTaulaMu. MeTaiinyeckas
XAMHUYeCKas cBsI3b. OCOOBIA THII XUMUYECKON CBS3H,
CYIIECTBYIOIIMHI B MeTaJIaX U cruiaBax. CBoicTBa
METAJUIMYECKON CBsI3U. BonopoaHas XuMU4eCcKast CBA3b.
Mexanusm oOpa3oBaHus Takoi cBs3u. Ee knaccudukanus:
MEXKMOJICKYJISIpPHAS. U BHYTPUMOJICKYJIIpHAsL BOJJOPOIHBIC
cBsi3u. duznyueckre CBOMCTBA BEMIECTB ¢ BOJAOPOAHOM
cBsa3b10. KomrmuiekcooOpazoBanue. [IoHsATHE O KOMIUIEKCHBIX
coeguHeHusx. KoopanHanmoHHOe YuCio
KOMIUIeKCcooOpa3zoBarest. BHyTpeHHss U BHEUIHsS cdepa
KOoMIUIEKCOB. HOMEHKIaTypa KOMIIJIEKCHBIX COCIMHEHUM.
Hx 3nauenue.

Tema 1.5.
[Tonumeps!

HGOpFaHI/I‘leCKI/Ie IMOJIUMEPBI U OPraHUYCCKUC. CTI)YKTypBI
IOJIMMEPOB, UX KJIaCCI/I(i)I/IKaHI/ISI H CIIOCOOKI IIOJIYUCHUA.

v, T

Tema 1.6.
JucnepcHsie
CUCTEMBI

Krnaccudukanus qucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSIHUSI IUCTIEPCUOHHOM Cpe/Ibl U
JTUCTIepCHOM (a3, a TaKkKe MO pa3Mepy UX YaCTHII.
I'pyboauciepcHbIe M TOHKOAUCTICPCHBIC CUCTEMBL. D PeKT
Tunpans. Koarynsuus B KOJUIOUIHBIX pacTBOpax. 3HAUECHUE
JIMCTIEPCHBIX CUCTEM B KWBOW M HEXKUBOU MPUPOIE U
MPAKTUYECKON KU3HH YEJIOBEKA.

P,V, T

Tema 1.7.
XUMHYECKHE
peakuuu

Krnaccudukanys XuMHUeCKUX peakluii B OpraHu4ecKoi u
HEOPraHn4ecKou Xxumuu. IIoHATHE 0 XUMUYECKOHN peaKuu.
Peakuuu, naymue 6e3 n3MeHEeHUs1 KAaYECTBEHHOI'O COCTaBa
BEILECTB U C U3MEHEHUEM COCTaBa. BeposaTHOCTH
MIPOTEKAHNs XUMUYECKHUX peakuuid. BHyTpeHHss sHeprus,
sHTanIbNMA. TennoBoil 3¢ (hexkT XUMHUUECKHUX PeaKIHi.
Tepmoxumuueckue ypaBHeHus. CTaHaapTHast SHTAIbIHS
peakuuii u o6pazoBanus BemecTB. 3akoH I'. U. I'ecca u ero
ciencTBusl. JHTponus. CKOPOCTb XUMUYECKUX PEAKITHI.
[TonsaTtue o ckopoctu peakuuii. CKOpoCTb TOMO- U
reTeporeHHON peakuu. DHeprusi akTuBauu. GakTopsl,
BIIMAIOIINE HA CKOPOCTb XMMUYECKOM pEaKIuu.

Tema 1.8.
PactBOpBI

[TonsaTre o pactBopax. PU3NKO-XUMHUYECKAs TPUPOIA
pPacTBOPEHUS U pacTBOPOB. B3aumonelicTBUE pacTBOPUTEINS
Y PaCTBOPEHHOTO BEIIECTBA. PaCTBOPUMOCTB BEIECTB.
CriocoObl BeIpaXXeHUsI KOHIIEHTPALMU pacTBOpoB. Teopust
JIEKTPOJUTHYECKON JUCconraui. MexaHnsm
JUCCOLIMAIMU BELIECTB C Pa3IUYHBIMU TUIIAMU XUMHUYECKUX
cBs3eil. OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUYECKOM
qucconuanyi. CTENeHb AMEKTPOIIMTUYECKOW JUCCOLMAUU
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1 GakTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPEHHE
3JIEKTPOJIUTHL. Jlucconumanus Boabl. BonopoaHblil
nokasaresb. Cpela BOIHBIX PaCTBOPOB JIEKTPOJIUTOB.
I'uaponus kak oOMeHHbIN npouecc. HeoOpaTtumblit
TUPOJIN3 OPraHMYECKUX U HEOPraHMYECKUX COCIUHEHUN U
€ro 3Ha4eHUE B IIPAKTUUECKOM JEATEIbHOCTH YEJIOBEKA.
OO6patumblii TuApoIN3 cosield. CTyneHYaThld THAPOITH3.
IIpakTyecKkoe NpUMEHEHHE

9 Tema 1.9. [TonsTHE 00 OKHCIUTEILHO-BOCCTAHOBUTENBHBIX peakiusax. | Y, T
OxkucinurenbHo- | OKUCIUTENU U BOCCTAaHOBUTEIH. OKUCIUTEIBHO-
BOCCTaHOBUTENIb | BOCCTAHOBHUTEIbHAS ABOMCTBEHHOCTD. Kiaccudukanus
HBIE PEAKIUU. OKHCIUTEIHHO-BOCCTAHOBUTEBHBIX peakInil. XUMHUYECKUE
DIEeKTpOXUMHUYE | UCTOUHHUKHU TOKA. DJIEKTPOJHbIE NOTEHIMAIBI. Py
CKHE MPOIECChl | CTAaHAAPTHBIX JIEKTPOJAHBIX OTCHIIMAJIOB
(2MEKTPOXUMHUYECKHM Psil HANIPSHKEHUH METAIIJIOB).
lNanbBaHMYECKHE 3IE€MEHTHI U IPUHIUIIBI KX PaOOTHI.
CocraBneHune ralbBaHUYECKUX JIEMEHTOB. DIIEKTPOIU3
pacruiaBoB ¥ BOAHBIX PACTBOPOB AIEKTPOJIUTOB. [Iporiecchr,
MIPOUCXOAIINE HA KATOJIE U aHO/E. Y PaBHEHUS
3JEKTPOXUMHUUECKHX TporieccoB. [IpakTuueckoe
MIPUMEHEHHE DJIEKTPOJIN3a.
10 | Tema 1.10. Knaccudukanus neopranndeckux BemiecTs. [IpocTeie u vV, T
Krnaccugukanus | CA0XKHbIE BewecTa. OKCHIbI, THAPOKCUIBI, CONH (UX
BEIIECTB. KJ1accCu(pUKaLUs, XUMUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CITOCOOBI onyueHust). Metamnsl. [Tonoxxenue
METAJUIOB B MEPUOJUYECKON CUCTEME U OCOOCHHOCTH

BeIIcCTRA. cTpoeHus ux aToMoB. OOuIe PU3nvecKre U XUMHYECKHe
cBoiicTBa MeTaioB. [IpombliieHHBIE U 1a00paTOPHBIE
croco6bl monyyeHus: metamuioB. Hemeramnsl. [lonoxxenue
HEMETAJJIOB B IEPUOJUYECKON CUCTEME U OCOOCHHOCTH
cTpoeHus ux aToMoB. OO01Ie QPu3nvecKre U XUMHIECKHe
cBoiicTBa HeMeTaioB. [IpombllieHHBIE U 1a0OpaTOPHBIE
Croco0ObI MOTYyYEHUS] HEMETAJUIOB.

11 | Tema 1.11. Bonoponnsie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHOBHbIE AHTUJPHUIBI KAPOOHOBBIX KUCTOT. KHUCIOTHI Opranndeckue u
KJIaCChI Heoprannueckue. Kimaccudukaius opraHu4eckux u
HEOPTaHWYECKHU | HEOpraHu4eckux kuciot. OO1ue cBoiicTBa KUCIOT.

X " OcHoBaHUS OPraHUYECKUE U HEOPTAHHMYECKHE.

OpraHUYECKUX AMoTepHbIe OpraHuvYecKiue U HeOpraHHUECKHe

COCTMHEHU I coenuHeHusi. OCOOEHHOCTH CBOMCTB COJIEH OpPraHUYECKUX U
HEOPraHUYECKUX KUCIOT. [ 'eHeTnueckas CBsi3b MEXy
KJIaCCaMM OPTaHMYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

12 | Tema 1.12. s-OnemenTsl. Bogopoa. /[BolicTBEHHOE MOJIOXKEHNE vV, T
Xumus BOJIOPOJIa B IEpUOANYECKON crucTeMe. M30Tombl Bogopoaa.
3JIEMEHTOB Pose Bonopoaa B xuBOM 1 HEKUBOU ITpupoae. Boxa. Ponb

BOJIBI KaK CPEe000pa3yIOIIEro BEIECTBa KIETKH. DIEMEHTHI
I, Il A-rpynm. O61mias xapakTepucTHKa MIEeTOYHBIX
MetaiioB. [lonydyenue, puznueckue 1 XUMUYECKUE
CBOMCTBA LIEIOYHBIX METAJIJIOB. P-DJIEMEHTHI.
XapakTepHucTHKa aTIOMUHHS, YIIIepo1a, KPEeMHUS,
raJIoreHoB, XalbKoreHoB. [lonyyenue, ux ¢pusndeckue u
xuMudeckue cBoricta. DiemeHTsl 1V , V A-rpynm. OGmas
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XapaKTePUCTHKA 3JIEMEHTOB 3TUX IPYII HA OCHOBAHUHU UX
nonoxxenus B [lepuoanueckoni cucreme sanementos Jl. U.
MemnpeneeBa u ctpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS
aToMOB d-3JIEMEHTOB
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Tema 1.13.
XUMUS B )KU3HU
oOmiecTBa

XUMUA U TPOU3BOJCTBO. XUMHUYECKAs TPOMBIILICHHOCTh U
XUMHYECKHUE TEXHOJOTHH. ChIphe ISl XMMHUYECKOM
MPOMBIIIUIEHHOCTH. BOoJ1a B XMMUYECKOM MPOMBIIIIIEHHOCTH.
DHeprus sl XUMUYECKOro mpou3BoicTBa. Haydunbie
MPUHIUIIBI XUMUYECKOT0 ITPOU3BO/ICTBA. 3alllUTa
OKpY>Karollleil cpeibl U OXpaHa Tpyaa Ipyu XUMUUECKOM
npou3BoAcTBe. OCHOBHBIE CTAIUU XUMHUYECKOTO
MPOU3BOACTBA. XUMUS B CEJILCKOM XO35MCTBE. X UMHU3ALMS
CEJIbCKOTO XO35ICTBA U e¢ HampaBlIeHUs. YI00peHUS U UX
Kinaccudukanysa. XUMUYECKHE CPEICTBA 3alUThI PACTCHUH.
OtpunaTenbHbIe TOCIEACTBUS MPUMEHCHUS

MEeCTULIMIOB U O0pb0a ¢ HUMU. XUMHU3AIHS
’KMBOTHOBOICTBA. XMMHS U IIOBCEIHEBHAS KH3Hb YEIOBEKA.
JomaniHss anteka. Morolue U YUCTAIUEe CPeCTBA.
CpenctBa 60pr0ObBI ¢ OBITOBEIME HaceKoMbIMH. CpeacTBa
JIMYHOM THTHEHBI K KOCMETUKH. XUMHS U ITHIIIA.
MapKupOBKH yITaKOBOK IHUIIEBBIX U TUTHEHUUECKUX
MPOAYKTOB U YMEHHME UX YUTATh. DKOJIOTHUS JKIIIMIIIA.
XuMUs 1 TCHETHKA YCIIOBCKA.

P,V,T

2 cemecmp

Paznen 2. Oprannyeckas XuMus
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Tema 2.1
[Ipenmer
OpraHuYeCKOu
xumun. Teopus
CTPOECHUS
OpraHNu4YeCKHUX
COEAMHEHUI

[TonsaTue 06 opraHUYECKOM BELECTBE U OPraHUUECKOM
xumun. KpaTkuii 04epK UCTOPUH pa3BUTHUSA OPraHU4ECKON
xuMHUH. OCHOBHBIE IIOJIOKEHUS TEOPUU CTpoeHU A. M.
Bbytneposa. XumMnueckoe CTpOCHHUE U CBOMCTBA
opranundeckux euiects. [lonstre 06 nzomepun. CriocoObl
O0TOOpaXeHUs CTPOEHHUS MOJIEKYIIbI (POPMYJIIBI, MOJIENH).
Knaccugukanus opraHMuecKiX BEIIeCTB B 3aBUCUMOCTH OT
cTpoeHus yriiepoanou nenu. [orstue GpyHKIMOHATBHOMN
rpynnsl. [loHATHE O TUIIAX ¥ MEXaHU3MaX PEAKIMil B
OPraHN4eCKOW XUMHH.
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Tema 2.2
[Ipenenbuble
YIJI€BOJIOPObI

[Tonsatue 06 yrinerogpopoaax. OcoOEHHOCTH CTPOECHUS
IpeACIIbHBIX YTJICBOJOPOa0B. AJIKaHBI KaK npeacTaBUTCIIn
IIpENEIbHBIX YIIIEBOAOPOAOB. XUMUYECKUE CBONCTBA
ankaHoB. Peakuuu: rajoreHnpoBaHue, HUTPOBAHUE,
JETUPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCICHHUS
AJIKaHOB. erKI/IHF AJIKaHOB, pa3JIMYHBIC BUAbBI KPCKUHTIA,
MIPUMEHEHHE B IPOMBIIITIEHHOCTH. [I1poan3 u KoHBepcHs
MeTaHa, u3oMepH3anus alkaHoB. O01acTH NpUMEHEHUS
asikaHoB. [IpoMbIIIEHHBIE CITOCOOBI MOTYUEHUS aJIKAaHOB:
MOJIYUYCHHEC U3 ITPUPOJHBIX HCTOYHHUKOB, KPEKHUHT
napauHOB, NOJYyYEHHUE CHHTETHYECKOTO OEH3MHA,
razuuKanus yris, THAPUPOBaHUE alKaHOB. JlabopaTopHbie
crocoObl OJTYYEHHUs aJIKaHOB: cuHTe3 Biopua, nekap-
OOKCUIIMPOBaHUE, TUAPOIN3 KapOuaa aJtOMUHUS.
I'oMonoruueckuit psii 1 HOMEHKIIATypa [MUKIOATKAHOB, UX
obmas popmyna. [Tomydenue n puzndeckue CBOMCTBA

19




[AKJI0ATKAHOB. XMMHUYECKHE CBOMCTBA IIUKJIOAJIKAHOB.
PeaKLII/II/I HpI/ICOeI[I/IHeHI/ISI )41 panHKaanoro 3aMCIICHHUA.
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Tema 2.3.
OTHIIEHOBLIE U
JINEHOBBIE
YTIICBOIOPOIBI

I'omonornueckuit psin u o61mas Gopmyna aJKeHOB.
N3omepust 3STUIICHOBBIX YTIIEBOAOPOIOB: MEXKKIACCOBas,
YIJIEPOJHOTO CKEJIeTa, OJ0KEHUS KPAaTHON CBS3H.
Oco0eHHOCTH HOMEHKJIATYPhI STUJICHOBBIX YIJIEBOIOPOJIOB.
®du3nyecKre CBOMCTBA AJTKEHOB. XUMHUYECKHUE CBOMCTBA
AJIKEHOB. Peak1uu raJloreHupoBaHus,
TUIPOTaJIOreHUPOBAHMS, THAPATALIMH, THIPUPOBAHUSI.
[IpaBuno MapkoBHuKOBa U 3aiinieBa. JlaboparopHsie
crocoObl oay4yeHus ankeHoB. [lonsaTue u knaccudukamus
JTMEHOBBIX YTJIEBOJOPOJAOB IO B3aUMHOMY PACIIOI0KEHUIO
KpaTHBIX CBsi3ed B MoJiekysie. HoMeHkIi1aTypa JMeHOBBIX
YTJIEBOJAOPOAOB. XMMHUYECKHE CBOMCTBA AJIKAIUCHOB.
[Honumepuzanus AueHoB. CrocoObl MOMyYEHUS TUEHOBBIX
yraeBoiopoaoB: padotsl C. B. JleGeneBa, neruapupoBanue
QJIKaHOB.
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Tema 2.4.
ALleTHIEHOBEBIE
YTJIEBOJIOPO/IBI

I'omostornueckuii psit v ob1mas Gopmysa aTKHHOB.
HomeHnkiatypa aneTuiieHOBBIX YIiIeBOJOpOAOB. M3omepus
MEKKJIACCOBasl, YIJIEPOIHOIO CKEJIETA, ITOJIOKEHUSI KPAaTHOU
CBA3U. XMMUYECKHE CBOMCTBA U IPUMEHEHHE AJIKUHOB.
Peaknusa Kyueposa. [IpaBrmiio MapkoBHHKOBa
MIPUMEHUTENBHO K aneruieHam. [lonBrxHocTs aToma
BOJI0poAa (KUCJIOTHBIE CBOMCTBA aIKUHOB). OKUCTIEHNE
ankuHoB. Peaknus 3enunckoro. [Ilpumenenue
ALETUIICHOBBIX yIiieBoA0poaoB. [lonuBuHmIanerar.
[Tonyuyenue ankuHoB. [lonydyeHue aneTuneHa nUpoOIU30M
METaHa ¥ KapOHMTHBIM METOJIOM.
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Tema 2.5.
Apomartnueckue
YIII€BOAOPOABI

benson xak npencraButens apeHoB. PazButue
MpeCTaBIeHNU 0 cTpoeHnu Oen3ona. CoBpeMeHHBIE
MIpeICTaBICHHs 00 SJIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHun OeH3ona. 'omosioru 6eH30I1a, X HOMEHKJIATYpa,
obmras popmyna. dusznueckue CBOMCTBA apEHOB.
XuMHUYECKHE CBOMCTBA apeHOB. [IpuMepsl peakiuit
ANEKTPOGUIBHOTO 3aMEIICHHUS: TATOT€HUPOBAHMSI,
AIKWUJIUPOBAHUS, HUTPOBAHUS, CyJIbGupoBaHus. Peakimu
TUAPUPOBAHUS U TIPUCOETMHEHUS XJI0pa K OCH30Ty.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB TOMOJIOTOB O€H3071a.
[IpupoiHbIE ICTOYHUKHN ApOMATHYECKUX YTIIEBOI0-
pOIOB. ApoMaTH3alusl AIKAaHOB M IIMKJIOAJTKAHOB.
AJKunarpoBaHue OeH30Ia.
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Tema 2.6.
IIpupoausie
HMCTOYHUKH
YIJI€BOJI0OPOIOB

Haxoxnaenue B mpupoje, coctaB U (U3NYECKUE CBONWCTBA
HedTH. [IpomblieHHas nepepaboTka HePTH.
Pextuduxarus nHedtr, ocHOBHBIEC (PpakIuu ee pa3aeneHus,
UX UcHojb30BaHue. BropuuHas nepepaboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIIBHOTO TOTIITHBA.
OxranoBoe uyncio. [Ipupoanslii 1 monyTHBINA HEPTAHOM
ra3pl. CpaBHEHUE COCTaBa MPUPOTHOTO U MOIMYTHOTO ra3os,
UX MPAKTUYECKOE UCII0JIb30BaHne. KaMeHHBIN yrob.
OcHOBHbIE HaNpaBJICHUs UCIIOIb30BAHUSI KAMEHHOT'O YIJISL.
KokcoBaHne kaMeHHOI0 yrisi, BaXKHEUIINE MPOJLYKThI 3TOTO
nporecca. JKOJIOTUYECKUE acleKThl JOOBIYH, epepaboTKI
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" UCIIOJIb30BaHUA TOPHOYNX UCKOIIACMBIX.
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Tema 2.7.
I'mppoxcuiibHbIE
COEeINMHEHUA

Knaccu¢ukanus cnupToB M0 TUITY YTII€BOAOPOAHOTO
paaMKaa, Yuciay T'MIPOKCUIBHBIX TPYIII U TUILYy aTOMa
YIJ1€pOAa, CBA3aHHOIO C THAPOKCUIIbHOW I'PYIIIION.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE
TMAPOKCWIBHOM Ipynibl. BiusiHue CTpOeHMsI CIUPTOB HA UX
¢busnveckne cBOMCTBa. ['OMOJIOTHUECKUH P TPEeaeTbHBIX
OJIHOATOMHBIX CIUPTOB. MI30MepHs 1 HOMEHKIIATypa
aJIKaHOJIOB, uX o0mas Gopmyna. XumMuueckue cBoiicTa
aJIKaHOJIOB. PeakiimoHHas cliocOOHOCTD MTPEAEIIbHBIX
OJIHOAaTOMHBIX CIUPTOB. Peakiuu, moaATBepKaoIme
KHMCJIOTHBIE CBOMCTBA CIIMPTOB. Peakiuu 3amerneHus
TUIPOKCWIBHOM rpynnsl. MexxMoneKkyspHas JeruipaTanus
CIIMPTOB, YCIOBUS 00pa3oBaHMs IPOCTHIX F3PUPOB. Cr1ocOObI
MIOJIy4YEHUsI COUPTOB. [ MApoIN3 rajgoreHaaKkaHoB.
I'mpparanyst ankeHoB, YCIOBUS €€ IPOBEACHHUS.
Boccranosnenne kapOOHHIBHBIX COCTUHEHUH.
MHuoroatomHusble ciupThl. MI30Mepus 1 HOMEHKIIATypa
MIpe/ICTaBUTENEN JBYX- U TPEXAaTOMHBIX CIIUPTOB.
OCoOEeHHOCTH XUMUYECKUX CBOMCTB MHOIOATOMHBIX
CIHPTOB, UX Ka4eCTBEHHOE OOHapyxeHue. OTaenbHbIe
IPEJCTABUTEININ: STUIICHIVIMKOJIb, TIIMLIEPUH, CIIOCOOBI UX
MIOJIy4€HUs1, IPaKTUUECKOe puMeHeHue. OeHol.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE (heHoa.
B3aumHoe BIusiHUE apOMaTUYECKOr0 KOJIbLia U
T'MJIPOKCUIIBHOM IpyIibl. XMMUYECKHE CBOMCTBA (eHOa
KaK ()yHKIIMSI €r0 XMMUYECKOro cTpoeHusi. bpomupoBanue
(beHona (KauecTBEHHAS PEAKINs), HUTPOBaHHE (TTMKPUHOBAs
KHCJIOTa, e cBOiicTBa U npumeHenue). OOpa3oBanue
OKpaIIeHHBIX KOMILIeKcoB ¢ nonoM Fe¥*. Tlpumenenue
¢enona. Iloxydyenue geHosa B MpOMBIIIIEHHOCTH.
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Tema 2.8.
Anpnernnnel u
KETOHBEI

['omosornueckue psapl aAbAETUI0B U KETOHOB. [IoHsTHE O
KapOOHMJIHHBIX COCTMHEHHSIX. DIIEKTPOHHOE CTPOEHHUE
KapOOHUIILHOU Tpymmbl. MI3oMepus 1 HOMEHKIaTypa
albACTUAOB B KETOHOB. DU3HMUeCcCKre CBOMCTBA
KapOOHUJILHBIX COEAMHEHUN. XUMHUECKHUE CBOICTBA
albACTUAOB M KETOHOB. Peakiuy oKucIeHUS ajdbIeTi/IOB,
KaueCTBEHHbIEC PEaKIIMK HA aJbJETUIHYIO rpymiy. Peakuumn
MOJINKOHJIEHCALIUU: 00pa3oBaHue
¢dbenonopopmanbaeruaHbx cmoil. [IpuMenenue u
MoJTy4eHue KapOOHWIbHBIX coequHeHni. [Ipumenenue
aNbJIETHIOB ¥ KETOHOB B OBITY U MPOMBIIIUIEHHOCTH.
Anbaeruapl U KeTOHBI B pupoze (3¢upHbIe Macha,
dbepomonsl). [Tonydenrne kapOOHUIBHBIX COSAMHEHUIA
OKHCIJIEHUEM CIIMPTOB, TUpAaTAlUEN aIKUHOB, OKUCIIEHUEM
YIJIEBOJOPOIOB.
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Tema 2.9.
Kap6onoBsie
KHCJIOTHI M HX
TTPOU3BOTHBIC

[TonsaTne o0 KapOOHOBBIX KMCIOTaX M UX KJIaCCH(PUKAIIUSL.
DJIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCWIIbHOM TpymIibl. ['oMonorudeckuii psit npeaeabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIJIOT, UX HOMEHKJIATypa U
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n3oMepus. XUMHYECKUE CBOMCTBA KapOOHOBBIX KUCIIOT.
O06pa3zoBanne PyHKIMOHATBHBIX TPOU3BOIHBIX KAPOOHOBBIX
kucnoT. Peakuuu stepudukanuu. AHTUIPUIBI KApOOHOBBIX
KHCIIOT, UX MOJIydeHue U npuMeHeHue. CrocoObl moTydeHs
KapOOHOBBIX KHCIOT. OOIIHEe CrIOCOOBI MOTyYEHUS:
OKHCJICHUE AJIKAaHOB, AJIKEHOB, IIEPBUYHBIX CIIHUPTOB,
anbJeruioB. Baxxuelinme npeacraBuTenu KapOOHOBBIX
KHCJIOT, X Ononoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CJIO0XKHBIX 3(PUPOB, MEKKIIACCOBAS U30MEPHS
¢ KapOOHOBBIMU KUCTOTaMHU. CTIOCOOBI TIOTYYCHHSI CIIOKHBIX
a¢upoB. JIaBcaH Kak IpeaCTaBUTENIb CHHTETHUECKUX
BOJIOKOH. XMMHUYECKUE CBOMCTBA U PUMEHEHHE CIIOKHBIX
a¢upoB. XKupbl Kak ci10xKHbIe 3UPHI TTULEPUHA.
KapOoHoBBIE KHCIIOTHI, BXOSIIUE B COCTAB KUPOB.
XUMUYECKUE CBOWCTBA )KUPOB: THIIPOJIN3, OMBLICHHE,
ruapupoBanue. buonorudeckas poiib KUPOB, UX
HCIOJIb30BaHUE B OBITY U IPOMBINLIEHHOCTH. Conun
KapOOHOBBIX KHCIIOT. Mblja, CYIITHOCTh MOIOIIETO ACHCTBUSI.
OTHoIIeHNE MbLJIA K dKECTKOU BojJie. CHHTETUYECKHE
Mmotorue cpenctBa — CMC (neTepreHtsl), ux
MIPEUMYIIECTBA  HETOCTATKH.
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Tema 2.10.
YrieBoabl

[Tonstue 06 yrineronax. Kiaccudukamnus yriaeBo1oB. MoHo-
, I1- ¥ TIoJicaxapuibl. buonorunueckas pojpb yriaieBoA0B, UX
3HAUEHUE B JKU3HM YesloBeKa U oOuiecTBa. MoHOcaxapuibl.
['moko3a, cTpoeHue ee MOJIeKyYJbl U PU3NYECKUE CBOWCTBA.
Tayromepus. XuMH4YeCKUe CBOMCTBA IIIIOKO3bI: PEAKIUU 110
aNbJIETHIHOM rpynie («cepedpsHOro 3epKanay, OKHUCICHUE
A30THOM KUCIIOTOU, THAPUpOBaHuE). Peakiinu rimroko3sl Kak
MHOI'0AaTOMHOTI'O CIIUPTA: B3aUMOJIEHCTBHUE IITHOKO3BI €
ruapokcuaoM meau (I1). Paznuunsie Tumbsl OposkeHus
(cmpToBOe, MOJIOYHOKHCIOE). [ TTI0K03a B IIpUpoIe.
buonoruueckas ponp U npuMeHeHHe rI0Ko3bl. PpyKkTo3a
Kak M30Mep TII0K03bl. CpaBHEHHE CTPOCHHS MOJIEKYJIIbI U
XUMUYECKUX CBOMCTB ITIOKO3bI U (pykTO3bl. DpyKTO3a B
MIPUPOJIE U ee Ouonornyeckas posb. Jlucaxapusl.
Crpoenue aucaxapugoB. CTpO€HHE U XUMUYECKHUE CBOMCTBA
caxapo3sbl. JIakTo3a 1 MaJIbT03a KaK U30MEPhI CaXxapo3bl.
[Monucaxapuasl. Ob1IEE CTPOCHUE TOTUCAXAPUIOB.
Crtpoenue MoJieKybl Kpaxmaina. @u3nueckue CBOMCTBa
Kpaxmala, ero HaxoXKJeHHE B MIPUPO/IE U OHOIOTHYecKast
pouib. ['ukoreH. XuMuueckue cBOMCTBA Kpaxmaia.
CpaBHEHME CBOMCTB Kpaxmalia U LEJUTFOJI03BL.

vV, T
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Tema 2.11.
AMWHEI,
aMUHOKUCIIOTEIL,
Oenku

Knaccudukanus u uzomepus aMuHoB. ['omonorudeckue
PAIBI IPEIENbHBIX aTu(paTHUECKUX U apOMAaTHYECKUX
aMHUHOB, U30MEPHS U HOMEHKJIATypa. XUMUYECKUE CBOKCTBA
amuHoB. [Ipumenenue u nonyyenue aMuHoB. [lonsTue 06
AMUHOKHCIIOTaX, MX KIaCCHU(UKAIUSI U CTPOCHHUE.
JIBOWICTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOWCTB
AMHUHOKHCIIOT U €€ IIPUYUHBI. Peakunn KOHAEHCalnuH.
[Tentuanas cBs3b. CHHTETHYECKUE BOJOKHA.
Knaccudukanus BonokoH. [TonydeHre aMUHOKHUCIIOT, UX
puUMeHeHne u ouonoruueckas Gynkuus. benku. benku xak

v, T
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IpUpOJHbIE TosinMepsl. [lepBruyHas, BTOpuyuHasi, TpeTUYHAs
Y YETBEPTUYHAS CTPYKTYPbI OENIKOB. XUMUYECKHE
CBOMCTBA OEJIKOB: TOpPEHUE, JeHATypaLysl, THIPOIIN3,
KauecTBEHHbIE (LIBETHBIE) peakluu. buosornueckue
(dbyHKIMH O0ETTKOB, X 3HAYCHUE.

25 | Tema 2.12. v, T
HyxneunoBele kucnoTsl. HykiienHOBBIE KUCTIOTHI KaK
A3zoTcoaepkaiil
e IIpUPOAHBIE ToNUMephl. HykieoTuabl, UX CTpoeHueE,
npumepbl. AT® u AJI®, ux B3aumMonpeBpanieHue U pojb
reTepOLUKINYEC
e aroro npouecca B npupoje. Ilonstue ITHK n PHK.
Crpoenue JIHK, ee nepBuyHas 1 BTOpU4Hasi CTPYKTYypa.
COETUHEHUSI.
Pennukanusa JITHK.
Hyxnennosbie
KHCIIOTHI
26 | Tema 2.13. [Tonsarue o pepMeHTax Kak 0 OMOIOTHIECKUX P,V
buonoruueckn | xatanusaropax OeiakoBoii mpupoasl. Kiaccudukanus
aKTUBHbIE (depmenToB. 3HaueHue pepMEHTOB B OMOJIOTUU U
COETUHEHUS MIPUMEHEHHE B TPOMBIIIIICHHOCTH. [[oHsATHE O BUTAMUHAX.

Nx xnaccuduxanus u odoznauenue. [lonsitue o ropmonax
Kak OMOJIOTMYECKU aKTUBHBIX BEIECTBAaX, BBIMOIHSIOIINX
SHJOKPUHHYIO PETYIISILIMIO )KU3HEIEATEIbHOCTH
opranu3moB. Knaccudukaiiys ropMOHOB: CTEPOUIBI,
IIPOU3BO/IHbIE AMUHOKUCIIOT, TOJIUIIENITUAHBIE U OEIKOBBIE
ropMoHbl. OTJeNbHbIE PEACTABUTEIH: 3CTPAANOIL,
TECTOCTEPOH, MHCYJIHH, aapeHanuH. [TonsTue o nekapcrBax
KaK XMMHUOTepaneBTUYECKUX MpemnapaTax. [ pymisl
JIEKapCTB: CybhaMuIbl (CTPENTOIUA), AHTUOMOTUKHU
(MEeHUIMIUTAH), aHTUTTUPETUKH (ACTTUPHH), aHAJIbICTUKH
(ananbprun). Mexanusm JeHCTBUSI HEKOTOPBIX
JIEKapCTBEHHBIX MPENapaToB, CTPOSHUE MOJIEKYII,
[IPOrHO3UPOBAHUE CBOMCTB HA OCHOBE aHATIN3a
XUMHYECKOTO CTPOeHHS. AHTUOMOTHKH, UX KJIacCU(UKALIUS
110 CTPOEHHUIO, TUIY U CIIEKTPY JIEHCTBUSL.

[Tpumeuanue: T — rectupoBanue, P — Hanmcanue pedepara, Y — ycrHbIi onpoc, KP — koHTposbHas
pabora

2.4.2./2.4.3. [IpakTuiecKue 3aHATHS/ CEMUHAPBI

Ne ®opma
pa3 | HaumenoBanue TEKYLIETO
Coneprxanue pasjiena
JIeNl | Pa3AesioB U TEM KOHTPOJIS
a
1 2 3 4
1 cemecmp
Paznen 1. OOmiast 1 HeopraHuyeckast XUMHsI
1 Tema 1.1. Cocras BemiecTBa. XUMUYECKHUE JIEMEHTHI. 3aKOH [P
Xumus — IIOCTOSIHCTBA COCTaBa BeLIECTB. BelecTBa MOJIEKYIIpHOTO
HayKa o Y HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH ABOTaJpo U €ro
BElIECTBAX cienctus. Msmepenue Beniectsa. Macca aToMoB H

MOJIEKYJI. ATOMHAas euHuIIa Macchl. OTHOCUTETTLHBIE
aTOMHas ¥ MoJIeKyJsipHas Macchl. KonnuecTBo BemecTna.
Uucno ABoraapo. MomsipHast Mmacca. 3aKkoH ABOTaJIpO U €T0
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cnencTBus. MoOJSIpHBIN 00BhEM BEIIECTB B Ta3000pa3HOM
COCTOSTHUH. ATperaTHbIE COCTOSIHHSI BellecTBa. TBepoe
(kpucTtammnueckoe u aMop(HOE), KHUAKOE ¥ ra3000pa3HOE
arperaTHble COCTOSIHHS BemiecTBa. CMecH BEIIeCTB.
Paznuuuns Mexxay cMecsMu U XUMHYECKIMH COCTMHCHUSIMH.
MaccoBasi 1 00beMHasi 10JI1 KOMIIOHEHTOB CMECH.

Tema 1.2 CoBpeMeHHbIE MPEJICTABICHUS O CTPOCHUU aTOMA. [P
Crpoenue atoma | KopnyckyisspHO-BOJIHOBOM Jyajiu3M YaCcTULl MUKPOMHUPA.
CocraB aromHor0 sigpa. HykJIOHBI: IPOTOHBI U HEUTPOHBI.
N3oTombl M HYKIUABL. DJIEKTPOHHASI 000JI0YKa aTOMOB.
[TonsiTre 06 31eKTPOHHON OPOUTAIIU U SJIEKTPOHHOM
obmake. KBaHTOBBIC UMCIa: TTIABHOE, OPOUTAILHOE
(moGo4HOE), MAarHUTHOE U CITMHOBOE. Pacnipenenenue
3JIEKTPOHOB MO 3HEPTreTUYECKUM YPOBHSAM, MIOTYPOBHAM U
OpOUTAIISIM B COOTBETCTBUU C MPUHIIMIIOM HAaMEHbIIEH
sHepruu, npuHuunomM Iaymnu u npasunom ['ynna.
DneKTpOHHBIE KOH(UTYpAITH ATOMOB XUMHUYECKHIX
3JIEMEHTOB. BasleHTHBIE BO3MOKHOCTH aTOMOB XUMUYECKUX
AJIEMEHTOB. DJIEKTPOHHAsI KJIacCU(UKAIMS XUMUIECKIX
9JIEMEHTOB: S-, P-, d-, f-37eMeHTHI.
Temal.3. Ilepuonuueckas cucreMa u crpoeHue aroma. GU3ndecKui 1P
[Tepuonuueckuid | CMBICH HOPSIAKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB IPYIIIIbI
3aKOH U u nepuoa. [lepuonnueckoe n3MeHeHUE CBOMCTB
[Tepuonnueckas | 3JIEMEHTOB: paJinyca aTOMa; YHEPTUU MOHU3ALUY;
cucrema 3JEKTPOOTpULATENBHOCTH. [IpnunHbI H3MEHeHus
XUMHYECKUX METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB AJIEMEHTOB B
31emMeHTOoB /l. rpynnax u nepuojiax, B TOM YUCie OOJIbIINX U
U. MenneneeBa | cepxOonpimmx. 3Hauenne [lepuoguaeckoro 3akoHa u
[Iepuoanueckoit cucreMsl XUMUYECKUX 31eMeHTOB JI. U.
MenaeneeBa 1uisl pa3BUTHS HAYKU U IOHUMaHUSA
XUMHUYECKON KAPTUHBI MUPA.
Tema 1.4. IloHsTHE 0 XUMUYECKOM CBS3H. THIIBI XUMHYECKUX CBSI3CH: IIP, KP
Crpoenue KOBAJIEHTHAs1, MOHHAs, METAJINYECKAs U BOJLOPOIHAS.
BEIECTBA KoBaneHnTHas xumuueckas cBs3b. J[Ba MexaHu3Ma

00pa30BaHMs 3TON CBSA3U: OOMEHHBIN U TOHOPHO-
akuenTtopHselii. KoBaneHTHas moJsipHas U HENOJISIpHAs
cBs13u. MonHast xummndeckast cBsi3b. Kpaiiauii cinydaii
KOBaJICHTHOM MOJSIPHOM CBsI3U. MexaHu3M 00pa3oBaHUs
HMOHHOM CBsA3U. MIOHHBIE KPUCTAIUINYECKUE PELIETKU U
CBOMCTBA BEILIECTB C TAKUMU KpUCTauIaMHu. MeTraudeckas
XUMHYecKas cBsA3b. OCOOBIN TUIT XUMUYECKOH CBA3H,
CYLIECTBYIOIIMI B MeTalljIax U cruiaBax. CBoiicTBa
METaJUIMYECKON CBsi3U. BoopoaHas XuMudecKkas CBs3b.
Mexanusm o06pa3oBanus Takoi csizu. Ee knaccuduxanms:
MEKMOJIEKYJIIPHAs U BHYTPUMOJIEKYJIIpHAst BOJOPOIHBIE
cBs3u. Du3nyueckre CBOMCTBA BEMIECTB C BOJAOPOAHOM
cBs3bpto. KommekcooOpasoBanue. [ToHATHE O KOMITJIEKCHBIX
coennHeHUsAX. KoopanHamoHHOe 91ciio
KOMILIeKcooOpa3oBaress. BHyTpeHHsAs u BHewH: s cdepa
KOMILUTEKCOB. HOMEHKnaTypa KOMIUIEKCHBIX COEUHEHN.
WX 3HaueHue.
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Tema 1.5.
ITonumepst

Heoprannueckue noaumMeps! U opranndeckue. CTpyKTyps
MIOJIUMEPOB, UX KIacCU(UKALUSI U COCOOBI MOJTyYCHHUS.

I1P

Tema 1.6.
JucnepcHsie
CUCTEMBI

Krnaccudukanus qucnepcHbiX CUCTEM B 3aBUCUMOCTH OT
arperaTHoOro COCTOSIHHSI TUCTIEPCUOHHON CPe/Ibl U
JTUCTepCHOM (a3, a TaKKe MO pa3Mepy UX YaCTHII.
I'pyboaucniepcHbIe M TOHKOAUCIIEPCHBIC CUCTEMBI. D HEeKT
Tunnans. Koarynsius B KOJJIOUIHBIX PacTBOpax. 3HAUECHUE
JIMCTIEPCHBIX CUCTEM B KUBOU M HEKUBOU MPUPOJE U
MIPAKTUYECKON KU3HU YeJIOBEKa.

I1P

Tema 1.7.
XUMHAYECKHE
peakiumn

Knaccuukanus XuMHU4ecKuX peakiuii B OpraHuuecKoi u
HEOpraHu4deckor xuMuu. [IonsaTne 0 XMMHUYECKON peakLnu.
Peakuuu, naymue 6e3 n3MeHeHHsI KaYeCTBEHHOTO COCTaBa
BELIECTB U C U3BMEHEHUEM COcTaBa. BepoATHOCTD
IIPOTEKAHUs XUMUYECKUX PeakUui. BHyTpeHHss sHeprus,
sHTaIbIUA. TermnoBok 3 (PEeKT XUMUIECKUX pPEaKITUi.
Tepmoxumuueckue ypaBHeHus. CTaHapTHAs! SHTAJIBIINS
peaknuii u oopa3zoBanus Bemects. 3akoH I'. M. 'ecca u ero
cienctBusl. JHTponus. CKOPOCTb XUMUYECKUX PEAKIUH.
[Tonstue o ckopoctu peakuuili. CKOpoCTb TOMO- U
reTeporeHHON peakuuu. DHeprusi akTuBauu. GakTopsl,
BIIUSAIOIIUE HA CKOPOCTh XUMUYECKOU PEaKLUU.

ITP

Tewma 1.8.
PactBopsI

[TonsaTne o pactBopax. PHU3NKO-XUMHUYECKAs IIPUPOIA
pacTBOpEeHHs U pacTBOPOB. B3aumonencTBrue pacTBOpUTEIS
U PaCTBOPEHHOIO BelllecTBa. PacTBOPUMOCTB BEIIECTB.
CriocoObl BbIpa)KeHUsl KOHLIEHTPALUK pacTBOPOB. Teopus
3JIEKTPOJUTUYECKON Aucconranuu. MexaHnsm
JUCCOLMALMH BEIIECTB C Pa3INYHBIMU TUIIAMH XUMHYECKHUX
cBsi3eil. OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUYECKOM
aucconuanuy. CTENeHb MEKTPOIIMTUYECKON JUCCOLMAauU
u (¢akTopsl ee 3aBUCUMOCTU. CUIIbHBIE U CPETHHE
3JIEKTPOJUTHL. Jlucconumanus Boabl. BonopoaHslil
nokasareib. CpeJia BOJHBIX paCTBOPOB AJIEKTPOJIUTOB.
I'maponns kak o6MeHHbIH npouecc. HeoGpaTtumslit
TUAPOJIN3 OPTaHUYECKUX U HEOPTraHUYECKUX COCTMHEHUN U
€ro 3Ha4E€HUE B MIPAKTUYECKOM NEATEIBHOCTH YEJIOBEKA.
OO6patumslii ruaponus coneil. CTyneH4aTblil ruapoIns.
IIpakTHuecKoe NIPUMEHEHHE

TP, KP

Tema 1.9.
OKuCIIHTEIIHFHO-
BOCCTAHOBUTEIh
HBIE PEAKIUU.
DNEeKTPOXUMHUYE
CKHE MPOLECCHI

[ToHsiTHE 00 OKHCIAUTENHEHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.
Oxucnurenu u BoccTaHOBUTENU. OKUCINTENBHO-
BOCCTaHOBHUTENIbHAs IBONCTBEHHOCTh. Kinaccuduxarus
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX Peakuil. XUMUYECKUE
HMCTOYHUKHU TOKA. DJIEKTPOJIHbIE MOTEHIIUAIBL. Py
CTaHJapPTHBIX JIEKTPOIAHBIX IOTEHIINAIOB
(2MEKTPOXUMHUYECKUM Psil HANIPSHKEHUH METAIIJIOB).
["anpBaHMYECKHUE AIEMEHTHI M MPUHLUIIBI UX PaOOTHI.
CocraBiieHHE TaIbBAHUYECKUX JJIEMEHTOB. DJIEKTPOJIN3
pacIulaBoB ¥ BOJHBIX PACTBOPOB IEKTPOIUTOB. [Iponeccsl,
IIPOUCXOJAIINE HA KaTOJE U aHOJEC. Y PaBHCHUS
ANEKTPOXUMHUYECKHUX IpoleccoB. [IpakTnueckoe
IIPUMEHEHHE YIEKTPOJIN3A.

I1P
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10 | Tema 1.10. Knaccudukanus nHeoprannueckux Beects. [IpocTeie u 1P
Knaccuduxanus | CIOKHBIC BEIECTBA. OKcubl, THAPOKCUIBI, COMH (UX
BEIICCTB. kiaccupuKanus, XuMHIecKre U GU3nYecKue CBOWCTBA U
Tpoctsie OCHOBHBIE CIIOcOObI osTyuenusi). Merasuibl. [lonoxenue
METAJIJIOB B IEPUOJINYECKOM CUCTEME U OCOOEHHOCTH

BemecTBa. cTpoeHus ux aroMoB. O0mme pu3nIeckue 1 XUMHYECKHIE
cBoiicTBa MeTasioB. [IpombliliuieHHbIE U 1a00paTOpHBIE
crocoObI mony4yeHus: MmetayuioB. Hemeramnel. [lonoxxenue
HEMETAJIJIOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTH
cTpoeHus ux aroMoB. O0mme pu3nYeckue 1 XUMHYECKHIE
cBoiicTBa HeMeTaioB. [IpombllieHHBIE U Ta00paTOPHBIE
COCOOBI NOJTYYECHUSI HEMETAJIJIOB.

11 | Tema 1.11. Bonopoansie coenunenust HemeTaaioB. OKCUIbI U I1P, KP
OcHoBHBIE AQHTHUJIPHUIBI KApOOHOBBIX KHCIOT. KHUCIOTHI OpraHnveckue u
KJIACChI Heoprannueckue. Kinaccudukamus opraHndeckux u
HEOPTaHWYECKH | HEOpPraHW4YecKuX KuciotT. OOmue cBoicTBa KHCIIOT.

X" OcHoBaHUsI OpraHUYECKHE U HEOPTaHUYECKUE.

OpraHUYECKUX AM@oTepHbIE OPraHMYEeCKUE U HEOPraHUYECKUe

COeTMHEHU I coequHeHnsl. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX u
HEOPraHUYECKUX KUCIIOT. [ eHeTn4YecKas CBsI3b MEXY
KJIACCAMH OPraHUYeCKNX U HEOPTaHUYECKUX COeTMHEHUH.

12 | Tema 1.12. s-OnemenTsl. Bomopoa. JIBOMCTBEHHOE MOJIOKEHUE 1P
Xumus BOZOPOJIa B MEPUOINYECKOI cucTteMe. M30Tombl Bogopoa.
3JIEMEHTOB Posie Bonopoaa B xuBOM U HEXXUBOM ITpupoae. Boga. Poib

BOJIBbI KaK cpe1o00pa3yroIIero BemecTBa KIETKH. DIeMEHThHI
I, Il A-rpynm. O61mas XxapakTepuCcTHKa IMIETOYHBIX
MetaiioB. [lonydyenue, puznueckue U XUMUYECKUE
CBOMCTBA MIEJIOYHBIX METAJUIOB. P-IJIEMEHTHI.
XapakTepucTuKa alTlOMUHUS, YIIepoaa, KpeMHUs,
rajJioreHoB, XajabKoreHoB. [lomyuenue, ux ¢pusndeckue u
xuMudeckue cBorictBa. DnemeHTsl 1V , V A-rpynmn. O6mas
XapaKTEePUCTUKA FJIEMEHTOB 3TUX TPYII HA OCHOBAHUH UX
nonoxenusd B [lepuoanueckoii cucreme anementoB /1. 1.
MenpeneeBa 1 ctpoeHns aToMoB. OCOOEHHOCTH CTPOECHUS
aTOMOB d-2JIEMEHTOB

13 | Tema 1.13. XHUMHMS ¥ IPOU3BOJICTBO. XMMHUYECKasi IPOMBIIUICHHOCT U | TP
XUMHS B )KU3HUA | XUMUYECKHUE TEXHOJIOTHH. ChIpbe ISl XUMUUYECKOU
oO1mecTBa MPOMBIIIIICHHOCTH. Bo/1a B XUMHUYECKOH TTPOMBITINIEHHOCTH.

DHeprus 1Jisi XMMUYECKOro Mpon3BoicTBa. HayuHble
MIPUHITMITBI XUMHYECKOTO MPOU3BO/ICTBA. 3allUTa
OKpY’Karolllen cpeabl U OXpaHa TpyJa IpH XUMHYECKOM
npon3BocTBE. OCHOBHBIEC CTAIMA XUMHUYECKOTO
MIPOU3BOJICTBA. XUMHUS B CETbCKOM X034iCTBE. XUMU3ALIM
CEJIbCKOTO XO3SIIICTBA U ee HampaBlIeHUs. YI00peHUs U UX
Kjaccupukanys. XuMUYEeCKHe CPeJICTBA 3alIUThl PAaCTEHUH.
OTtpunaTenbHbI€ MOCIEICTBUS TPUMEHEHUS

MEeCTUIIUIOB U OOph0a ¢ HUMHU. XUMHU3AIIH
YKUBOTHOBOJICTBA. XUMHUS U IOBCEAHEBHAS KU3Hb YEJIOBEKA.
JomamHss anteka. Morolue U YUCTSAIME CPEACTBRA.
CpenctBa 60ps0BI ¢ OBITOBEIME HaceKoMbIMH. CpeaicTBa
JUYHOW TUTHEHBI U KOCMETHKU. XUMUS U TTHIIIA.
MapKkHpOBKH YITaKOBOK MUIIEBBIX U TUTHEHHUYECKUX
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MPOAYKTOB U YMEHHUE UX YATATh. DKOJIOTUS KUIIUILA.
XHUMUS U T€eHETUKA YeJIOBEKA.

2 cemecmp

Paznen 2. Oprannyeckass XuMus

14

Tema 2.1
[Ipeamer
OpraHu4eCcKon
xumuu. Teopus
CTpOEHUs
OpraHUYECKUX
COETUHEHUN

[TonsiTHe 06 OpraHN4YECKOM BEIIECTBE U OPraHUYECKOi
xumun. KpaTkuii 04epKk UCTOPUH Pa3BUTHUS OPraHUYECKOU
xuMuU. OCHOBHBIE MOJIOKEHUS TEOPUU CTpoeHus A. M.
bytneposa. XumMnueckoe CTpOCHUE U CBOMCTBA
oprannueckux BemiecTB. [lonarue 00 nuzomepuu. CriocoOsl
0TOOpaKEHHSI CTPOCHUS MOJIEKYJIBI ((POPMYIIBI, MOJEINN).
Krnaccudukanus opraHiuecKrx BEIIECTB B 3aBUCUMOCTH OT
CTpOCHHUS yriiepoaHoi renu. [lousaTue GyHKIHOHATBHON
rpynibl. [IoHaTHE O TUIIAX U MEXaHU3MaX PEaKIil B
OPraHU4eCKON XUMHH.

I1P

15

Tema 2.2
IIpenenbubie
YTJIEBOIOPO/IbI

[Tonstue 06 yriaeronopoaax. OCOOEHHOCTH CTPOCHUS
NpCACIIbHBIX YIJICBOJOPOA0B. AnKaHBI KaKk npeaACTaBUTCIIN
MpeebHBIX YTIEeBOJA0POIOB. XUMUYECKHE CBOMCTBA
ankaHoB. Peakuyu: rajioreHupoBaHue, HUTPOBAHUE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHHUS
AJIKaHOB. erKI/IHF AJIKAHOB, pa3JIMYHBIC BUAbI KPCKUHIA,
MIPUMEHEHHE B MIPOMBIIITICHHOCTH. [Iuponu3 u KoHBepcus
MeTaHa, u3oMepu3anus alkaHoB. O0JacTH NPUMEHEHUS
ankaHoB. [IpoMbliieHHbIE CTIOCOOBI MOTYYSHHSI aTKaHOB:
IMOJIYUYCHHEC U3 ITPUPOJHBIX HCTOYHHUKOB, KPCKHUHT
napauHOB, MOJy4YEeHHUE CHHTETUYECKOT0 OEH3MHAa,
razuukanus yris, THApUpoBaHue ankaHoB. JlabopaTopHbie
CrocoObI MOJTy4YeHHS allkaHOB: CUHTe3 Bropia, nexap-
OOKCUIIMPOBaHUE, THAPOIIN3 KapOuaa aJtOMUHUS.
I'oMonoruueckuit psii 1 HOMEHKIIATypa [UKIOATKAaHOB, UX
obmas popmyna. [lonydenue u ¢puznueckue CBOMCTBA
[UKIIOAKAaHOB. XMMHYECKHE CBOMCTBA IIMKJIOAIKAHOB.
PeaKHI/II/I MPUCOCAVMHCHUSA U paJUKAJIbHOI'O 3aMCIICHUS.

I1P
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Tema 2.3.
OTHIIEHOBLIE U
JINEHOBBIE
YTIIEBOTOPOIBI

I'oMonoruueckuit psin u o6mmas Gopmyna aJKeHOB.
N3omepust 5TUIIEHOBBIX YTIIEBOIOPOIOB: MEXKKIACCOBas,
YIIEPOJHOTO CKEJeTa, OJIOKEHUSI KPaTHOM CBSI3H.
Oco0eHHOCTH HOMEHKJIATYPBI ATHJICHOBBIX YTJIEBOJIOPOIOB.
dusznyeckue CBOMCTBA aJIKeHOB. XUMHUYECKHE CBOMCTBA
AJIKEHOB. Peak1uy raloreHupoBaHus,
TUAPOTraIOT€HUPOBAHMS, TUAPATALIMH, TUAPUPOBAHUS.
[IpaBuno MapkoBHuKoBa u 3aiinieBa. JlabopaTopHbie
crocoObI MoTy4YeHus ankeHoB. [loHsaTue u knaccupukamms
JTMEHOBBIX YTIIEBOJOPOIOB IO B3aUMHOMY PACIIOJIOKEHHUIO
KpaTHBIX CBsI3eM B MoJiekysne. HomeHknaTypa AMeHOBBIX
YIJIEBOAOPOI0B. XUMUYECKUE CBOMCTBA JTKAIUEHOB.
[Monmumepu3arus aueHoB. CrocoObl MOTyYEHUS TUEHOBBIX
yrieBo1opooB: padotel C. B. Jlebenena, nerunpupoBanue
aJIKaHOB.

ITP
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Tema 2.4.
AlleTHUIIEHOBEIE
YTJIEBOIOPOIBI

I'omonornueckuit psi u obmas Gopmyna aJKuHOB.
Homenknarypa aneTuieHOBBIX yriieBoaopoaoB. M3omepus
MEXKJIaCCOBasl, YIIIEPOIHOIO CKEJIETa, MOJI0KEHUS! KpaTHON
CBsI3M. XMMUYECKUE CBOKCTBA Y IPUMEHEHUE AJIKMHOB.

I1P
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Peakuus Kyueposa. [IpaBuino MapkoBHMKOBa
MPUMEHUTENBHO K aneTuieHam. [lonBrxxHOCTh aToma
BOZOPOJa (KHCIOTHBIE CBOWCTBA aNKUHOB). OKUCIICHHE
ankuHoB. Peakuus 3ennnckoro. Ilpumenenue
AlETUIICHOBBIX yrieBoA0poaoB. [lonuBuHuanerar.
[Tonyuyenue ankunoB. [lonydenue aneTuiieHa MUPOIU30M
MeTaHa U KapOMJIHBIM METOJIOM.
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Tema 2.5.
ApoMaTtuyueckue
YTJ1€BOJIOPO/IbI

ben3zon kak npeacraBurens apeHoB. Passurue
MpeicTaBiIeHu 0 ctpoeHnu 6enzona. CoBpeMeHHbIE
IIPEICTaBIEHMS 00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHuu Oenzona. ['omonoru 6eH3oia, UX HOMEHKJIATypa,
obmras popmyna. Puznueckue CBOMCTBA apEHOB.
Xumuyeckue cBoicTBa apeHoB. [Ipumepsl peakiuii
NIEKTPO(UIBHOTO 3aMEIICHNUS: TaJOTeHUPOBAHUS,
AIKWINPOBAHUSI, HUTPOBaHUS, CylbpupoBanus. Peakiuu
THJIPUPOBAHUS U IPUCOCTUHEHHUS XJI0pa K OCH30I7y.
Oco0eHHOCTH XMMHUYECKUX CBOWCTB TOMOJIOTOB OEH3011a.
[IpupoaHbIE HCTOYHUKH aPOMATUYECKUX YTIIEBOJI0-
polloB. ApomaTu3aliys alkKaHOB U ITUKJIOATKAHOB.
AnkunmpoBaHue OeH307a.

ITP
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Tewma 2.6.
[IpuponHbie
UCTOYHUKHU
YIJIEBOJIOPOJOB

Haxoxxaenue B npupose, coctaB U GU3N4ECKHUe CBONCTBA
Hedu. [IpombinuieHHas nepepadboTKa HEPTH.
Pextugukanus HedhTH, OCHOBHBIE (PpaKLIUU €€ pPa3/ieIeHus,
UX UCTOJb30BaHue. BropuuHas nepepaboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIIBHOTO TOILIMBA.
OxranoBoe uucio. [Ipupoansiii 1 monyTHbIN HePTAHON
ra3pl. CpaBHEHUE COCTaBa IIPUPOIHOTO U MOIYTHOTO ra3os,
HX IPAKTUYECKOE UCIIOJIb30BaHue. KaMeHHBIN yroib.
OcHOBHBIE HANPABJICHNS UCIIOJIb30BAHMS KAMEHHOI'O YIJISL.
KokcoBanue kaMeHHOIO yIiIsl, BA)KHEUIIINE TPOLYKTHI 3TOTO
nporecca. DKOJOTHUECKUE aCIeKThl J0ObIYH, TepepaboTKU
Y HCIIOJIB30BAaHUsI TOPFOYMX HCKOIIAEMBIX.

TP, KP
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Tema 2.7.
I'mapokcuiibHbIE
COCTMHECHUS

Knaccu¢ukanus cnupToB M0 THUITY YTIIE€BOAOPOAHOTO
paaMKaa, Yuciay TMIPOKCUIIBHBIX TPYIII U THUITY aTOMa
YIJI€pOa, CBA3aHHOIO C THAPOKCUIIBHON IPYIIIION.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TMJIPOKCUIIBHOM Ipymiibl. BausiHue cTpoeHus ciupToB HA UX
¢u3nueckue cBoiicTBa. ['oMonornueckuit psii npeaesbHbIX
OJTHOATOMHBIX cIIUPTOB. VI30Mepust 1 HOMEHKJIaTypa
AJIIKaHOJIOB, UX o0mas hopmyna. XuMHAYECKHE CBOMCTBA
aJIKaHOJIOB. PeakiimoHHas cmocoOHOCTb MpeeNbHBIX
OJIHOAaTOMHBIX CIUPTOB. Peakiinu, moaTBep:xaonme
KHUCJIOTHBIE CBOMCTBA CIMPTOB. Peakiuu 3aMerienus
TUAPOKCHIIBHOM rpynmbl. MexXMoneKkyaspHast JeruipaTaius
CIHMPTOB, YCIOBUS 00pa3oBaHUs MPOCTHIX 3PupoB. CriocoObl
MOJIy4€HHUsl COUPTOB. [ MApoIn3 rajoreHaaIKkaHoB.
I'uaparanyst ankeHoB, YCIOBHS €€ IPOBEICHHS.
BoccranoBnenue kapOOHUIIBHBIX COETUHEHHH.
MHoroaToMHble clIUpTHI. M30Mepusi 1 HOMEHKIIATypa
MIpe/ICTaBUTENEN JBYX- U TPEXaTOMHBIX CIIUPTOB.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB MHOTOATOMHBIX
CIUPTOB, UX Ka4eCTBEHHOE OOHapyxeHue. OTienbHbIe

ITP
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MPECTaBUTENN: ITUIICHIIINKOJIb, TIIHIIEPHUH, CIIOCOOBI HX
MOJIy4eHUsI, IPaKTHIECKOe MpuMeHeHne. DeHo.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE (heHOoIIa.
B3aumHOe BIUSTHUE apOMATUUYECKOTO KOJIbIIA U
THJIPOKCHIIBHOM TPYIITbL. XMMHYECKHE CBOMCTBA (eHOIIA
Kak (YHKIIHMS €T0 XUMUIECKOT0 CTpoeHus. bpomupoBanue
(dheHona (kauecTBEHHAs PeaKkiys), HUTpOBaHUE (MMMKPUHOBAS
KHCIIOTa, €€ CBOMCTBA U MpuMeHeHue). O0pa3oBaHue
OKpaIIeHHbIX KoMIIekcos ¢ nonoM Fe®'. Tlpumenenue
¢denona. [Tonydenne peHona B MPOMBIIIIICHHOCTH.
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Tema 2.8.
Anpaerunn u
KETOHEI

['omonornueckue psapl abIeruaoB U KeToHoB. [loHsATHE O
KapOOHUJIbHBIX COCIMHEHUSIX. DIIEKTPOHHOE CTPOCHUE
KapOOHUJILHOMU Tpymibl. MI3oMepus 1 HOMEHKIaTypa
aNbJETUI0B U KETOHOB. PU3HMYECKHE CBOMCTBA
KapOOHWJIBHBIX COCTMHCHHH. XMMHYECKHUE CBOMCTBA
aJbJACTUIOB U KETOHOB. Peakiiny OKUCIIEHUS allbJIeTH/I0B,
KaueCTBEHHbIEC PEaKLMK HA aJbJETUIHYI0 rpymiy. Peakuuun
MOJINKOHJIEHCALIUK: 00pa30BaHuE
(benonopopmanbaeruaubix cmoi. [Ipumenenue u
MoJTy4eHue KapOOHWIbHBIX coequHeHui. [Ipumenenue
aJIbJIETHJIOB M KETOHOB B OBITY U MPOMBIIUIEHHOCTH.
AJperuipl ¥ KETOHBI B pupoe (3GUpHBIE Maca,
dbepomonnl). [Tonydyenne kapOOHUTBHBIX COEAMHEHUN
OKHCJICHUEM CIUPTOB, TUAPATALIMEH AIKUHOB, OKHCICHUEM
YIJI€BOJOPOOB.

I1P
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Tema 2.9.
KapGoHoBsie
KHCIIOTBI ¥ UX
MIPOU3BOJIHBIC

[TonsiTHe 0 KapOOHOBBIX KMCIOTAX U UX KIacCU(PUKAIIHS.
ONEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHJIbHOM rpynnsl. ['oMmosorndeckuil psji npeaesibHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIJIOT, UX HOMEHKJIaTypa U
nzoMepust. XUMHUYECKUE CBOMCTBA KapOOHOBBIX KUCIIOT.
OO6pa3oBaHue QyHKIMOHATIBHBIX IPOU3BOIHBIX KAPOOHOBBIX
kucnoT. Peakuuu stepuukanuy. AHTUIPUIBI KApOOHOBBIX
KHCJIOT, UX MoJTydyeHHue U npumeneHue. CriocoObl nosryueHus
KapOOHOBBIX KUCHOT. OOIIHE CITOCOOBI MOTyUEHUS:
OKHCJICHUE AJIKaHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJIern1oB. Baxxkuelme npeacraBuTean KapOOHOBBIX
KHCJIOT, UX Onosnoruyeckas poib. CTpoeHue u
HOMEHKJIaTypa CJI0XKHBIX 3(UPOB, MEKKIIACCOBAS U30MEPHS
¢ kKapOOHOBBIMH KHcT0TaMH. CIIOCOObI MOJTyYEHHsI CII0KHBIX
a¢upoB. JIaBcaH Kak NpeaCTaBUTENIb CHUHTETUUECKUX
BOJIOKOH. XMMHUYECKHE CBOMCTBA U IPUMEHEHNE CIIOKHBIX
3¢upoB. XKupbl Kak ci10XKHbIE 3PUPHI TTULEPUHA.
KapOoHOBBIE KUCIIOTHI, BXOJSILINE B COCTAB KUPOB.
XHWMHYECKHE CBOMCTBA )KUPOB: THIPOIIN3, OMBUICHUE,
rupupoBaHue. buosorudeckas poib KUPOB, UX
HCIOJIb30BaHKE B OBITY U IPOMBINLIEHHOCTH. Conn
KapOOHOBBIX KUCIIOT. MbLIa, CYIIIHOCTh MOIOIIETO JIeHCTBUS.
OTHomIeHNEe MbLIa K XKeCTKON BoJe. CHHTETUYECKHE
Mmororue cpenctBa — CMC (meTepreHTsl), ux
IIPEUMYILECTBA Y HETOCTATKH.

TP, KP
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Tema 2.10.
VYrneBons!

[Tonsartue 06 yrnesopax. Knaccudukanus yrnesoo. Mono-
, IU- U noyimcaxapujbl. buosorndeckas posb yriaeBosioB, UX

ITP

29




3HaYEHUE B JKU3HU YeJloBeKa 1 oluiecTBa. MoHOcaxapuibl.
I'moko3a, cTpoeHne ee MOJIEKYJIbl U (PU3NYECKHUE CBOMCTBA.
Tayromepusi. XuMHU4YeCKHE CBOMCTBA IIIOKO3bI: PEAKIUU 110
QJIBJICTUAHOM rpymIie («cepedpsHOro 3epKaliay, OKHCICHHE
a30THOM KUCJIOTOM, ruApupoBanue). Peakiuu riroko3bl Kak
MHOT0aTOMHOT'0 CIIUPTA: B3aUMOJIEHCTBUE TIIIOKO3bI C
ruapokcuaoM meau (I1). Paznuynasie TUIb OposkeHUS
(cnupToBOE, MOJIOUHOKHUCIIOE). [ TI0K03a B IpUpO/IE.
buonornueckas ponb U NpUMEeHEHHUE II0K03bl. PpyKTO3a
KaK U30Mep TII0K03bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbI U
XUMHUYECKHUX CBOMCTB INIIOKO3bI U (PYKTO3bl. DpyKTO32a B
pupoje U ee Grojorudeckas poib. Jucaxapuibl.
Crpoenue aucaxapuoB. CTpOCHHE U XUMUYECKHUE CBOKMCTBA
caxapo3sl. JIakTo3a 1 ManbTO3a KaK M30MEPBI Caxapo3bl.
[Honucaxapusl. Ob1IEE CTpOCHHE MOTUCAXAPUIOB.
Crpoenue Moliekyibl kpaxmaina. Ou3nueckue cBoMcTBa
Kpaxmala, ero HaxoXKJeHHE B IIPUPO/IE U OHOIOTHYecKas
pouib. ['nnkoreH. XuMuueckue CBOMCTBA Kpaxmaiia.
CpaBHEHHE CBOMCTB KpaxmaJia U EJUTIOJIO03BI.

24 | Tema 2.11. Knaccudukanuus n uzomepus aMuHoB. ['omonoruueckne I1P
AMUuHBI, PsbI IpeNIeNbHBIX anupaTUYECKUX U apOMaTHYECKUX
AMUHOKHCIIOTBI, | aMUHOB, U30MEPUS U HOMEHKJIaTypa. XUMUYECKHE CBONCTBA
OenKku amMMHOB. [IprMeHenue u nonydyeHue aMuHoB. [lonsTHe 00
AMHHOKHUCIIOTAX, X KJacCU(UKALUs U CTPOCHHE.
JIBOMCTBEHHOCTb KHCJIIOTHO-OCHOBHBIX CBOICTB
AMUHOKHCIIOT U €€ MPUYMHbBL. Peakiiuu KOHIeH cauu.
Ilentuanas cBs3p. CHHTETUYECKHE BOJIOKHA.
Knaccugukanus Bonokos. [lonyuenrne aMuHOKUCIIOT, X
npuMeHeHue u Ouosnoruueckas Gpynkuus. benku. benkn kak
MpUPOAHbIE oNuMepsl. [lepBuuHas, BTopudHasi, TpeTUYHAS
U YETBEPTUYHAS CTPYKTYPbI OeNIKOB. XUMUYECKHE
CBOIMCTBa OEJIKOB: rOpeHue, IeHaTypalus, THAPOIIN3,
KayecTBEHHbIE (LBETHBIE) peakuu. buonornueckue
(GyHKIIMM OEJIKOB, UX 3HAUECHHUE.
25 | Tema 2.12. I1P, KP

HyxneunoBble kucinotsl. HykiienHOBBIE KUCTOTHI KaK

A3zoTcoaepkai

e IIPUPOAHBIE ToNUMephl. HykieoTuasl, HX CTpoeHue,
npuMepsl. AT® n AJI®D, ux B3auMONPEBPALLEHNE U POJIb

reTepOLUKINYEC

e storo npouecca B npupoje. [lonstue IHK nu PHK.
Crpoenue JIHK, ee nepBuuHas 1 BTOpUYHask CTPYKTYpa.

COETMHEHUSI.
Pemmukanus JTHK.

Hyxnennosbie

KHCIIOThI

26 | Tema 2.13. ITonsatue o pepmeHTax Kak 0 OMOIOTHYECKUX I1P
buonoruuecku | xatanmsaropax OenakoBoil mpupoasl. Kiaccudukanms
aKTUBHBIE ¢depmeHTOB. 3HaueHUe (PepMEHTOB B OMOJIOTUU U
COETMHEHUS MIPUMEHEHHE B TPOMBIIIIIEHHOCTH. [IoHsATHE O BUTAMUHAX.

Nx xnaccuduxanms u o6o3nadenue. [lonsitue o ropmoHax
Kak OMOJIOTMYECKH aKTUBHBIX BEIIESCTBAX, BHITIOIHSIOIINX
SHIOKPUHHYIO PETYIISILHIO KU3HEIEITEIbHOCTU
opranu3moB. Knaccudukarus TOpMOHOB: CTEPOUJIBI,
MIPOU3BO/IHBIE AMUHOKHUCIIOT, MOJUIICTITUAHBIC U OSITKOBBIS
ropMoHBI. OT/IeTIbHBIC PEJCTABUTEIIN: ICTPATIAON,
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TECTOCTEPOH, MHCYJIHH, aApeHannH. [lonsaTre o nexkapcTBax
KaK XMMHOTEparneBTUYECKHX npenaparax. [ pymnmsl
JIEKapCTB: CYIb(aMuIbl (CTPENTOINT), AHTUONOTHUKH
(NEeHMLIMIUIMH), aHTUIIUPETUKY (aCIIUPHH), aHAJIbIETUKHU
(aHanbruH). Mexanusm JeHCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX IPENapaToB, CTPOSHUE MOJICKYII,
IIPOrHO3UPOBAHME CBOMCTB HA OCHOBE aHAIM3a
XUMHUYECKOTO CTPOEHUS. AHTHOMOTUKHU, UX KITACCU(PUKAIIHS
110 CTPOEHHUIO, TUIY U CIEKTPY ACHCTBUS.

Ilpumeuanue: I1P- npaxmuueckasn paboma, JIP- nabopamopuas paboma, T — mecmuposanue, P —
nHanucanue pegpepama, Y — ycmuwiii onpoc, KP — konmponvnas paboma

2.4.4. CoaepxxaHue caMOCTOATEJIbHOM padoThI

IIpumepHas TeMaTuka pedeparTon:

1. buorexHonorus u reHHas nHxeHepus — TexHonoruu XXI Beka.

2. HanotexHosorus Kak NpuOpUTETHOE HApaBICHUE PA3BUTHUS HAyKU U MPOU3BOJICTBA B
Poccuiickoit @enepanuu.

3. CoBpeMeHHbIE METO/IbI 00e33apakUBaHUS BOJIBL.

4.  AmnoTpornusi METaJIJIOB.

5. JKussb u nesrenvHocth .M. Menaeneena.

6. «llepuogmueckomy 3aKoHy OyayIIee He TPO3UT Pa3pyIICHUEM. . )

7. Cunres 114-ro sanemenTa — TpuyM@ poccuickux GU3NKOB-AIEPIIUKOB.

8. MU3zoromsl Bomopoaa.

9. MHcnonb3oBaHue palnOaKTUBHBIX H30TOMOB B TEXHUYECKHX IIEJIAX.

10. PeHTreHOBCKOE M3IYYEHHUE U €r0 MCIIOJIb30BaHIE B TEXHUKE M MEIHUIINHE.

11. IIna3zma — 4eTBEPTOE COCTOSIHUE BEIIECTBA.

12. AmopdHbie BemecTBa B IpUpPOIE, TEXHUKE, OBITY.

13. OxpaHa okpykaroIei cpepl OT XUMUYECKOoro 3arpsi3HeHus. KonnyecTBeHHbIE
XapaKTEPUCTHKU 3arpsA3HEHUs OKPYXKAIOLIEH cpeibl.

14. TIpumeHeHue TBEpIOro U razoo0pasHoro okcuaa yriaepoaa (IV).

15. 3ammTa 030HOBOTrO 3KpaHa OT XUMUYECKOTO 3arpsi3HEHNUS.

16. I'pyboaucnepcHbie CUCTEMBI, UX KIACCU(UKALMS U UCIIOJIb30BaHUE B PO EeCCHOHATBHON
JeSITEIbHOCTH.

17. KocmeTnueckue reinu.

18. TlpumeHeHue CyCcrieH3UH U SMYJIbCHIA B CTPOUTEIIHCTBE.

19. MuHepasbl ¥ TOpHBIE TOPOJIbI KAK OCHOBA JTUTOC(EPHI.

20. PactBOpBI BOKpYT Hac. THUTIBI pacTBOPOB.

21. Boja kak peareHT u cpefa Julsi XMMUYECKOoro Impoliecca.

22. XKwuznb u gestensHOCTh C. AppeHunyca.

23. Bkiaja oTe4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU HIIEKTPOIUTHUECKON JUCCOLMALIUY.

24. YcrpaHeHHUE KECTKOCTH BOJBI Ha IPOMBIIIJICHHBIX TPEANPHUITHSX.

25. CepHas KUCIIOTa — «XJIe0 XMMUYECKON MPOMBIIIIEHHOCTH.

26. Hcmonp30BaHNEe MUHEPATBHBIX KUCIIOT HA MPEATIPUATHSAX PA3IAIHOTO MPODHUIIS.

27. OKcubI U COJM KaK CTPOUTENbHbIE MaTepUab.

28. Hcropwus rurca.

29. TloBapeHHas COJIb KaK XUMHUYECKOE ChIPhE.

30. MHoronukwii KapOOHAT KaNbIUs: B TIPUPOJIC, B IPOMBIIIUIEHHOCTH, B OBITY.

31. Peaxiuu ropeHus Ha MPOU3BOJICTBE U B OBITY.

32. BuptyanbHO€ MOJEITMPOBAHIE XUMHYECKHIX TTPOIIECCOB.

33. DAeKTposu3 pacTBOPOB AIIEKTPOIUTOB.

34. DieKTposn3 pacIuIaBoOB JJICKTPOJIUTOB.

35. IIpakTHyeckoe MpUMEHEHHUE IEKTPOIN3a: padhMHUPOBAHNUE, FAJIbBAHOIIIACTHKA,
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raJIbBaHOCTETUSI.

36. Ucropust mosrydeHus ¥ MPOU3BO/ICTBA ATFOMUHHS.

37. DAEKTPOTUTHYECKOE TOTYYCHUE U paQUHUPOBAHHE ME/IH.

38. XKusznb u aesarenbHOCT [. JI9BH.

39. Posb MeTaoB B HCTOPUH YETIOBEYECKON UBHIN3AMU. MIcTOpUs 0OTe4eCTBEHHOH YepHOM
Mmetautyprud. CoBpeMeHHOEe MeTaJUTypruuecKoe POU3BOACTBO.

40. Hcropus oTe4ecTBEHHOHN IIBETHOM MeTaJUTypriu. Poiib MeTaIoB 1 CIJIaBOB B HAYYHO-
TEXHUYECKOM IIporpecce.

41. Koppo3ust METaJIOB M CIIOCOOBI 3alIUTHI OT KOPPO3UH.

42. VlnepTHBIC UK OJIArOPOAHBIC Ta3bI.

43. Poxxnaromue coyid — rajaoreHsl.

44, VicTopus MIBEICKOW CITHYKH.

45. Vcropus BOSHUKHOBEHHUS U Pa3BUTHS OPraHUYECKOW XUMHH.

46. Xwuznp u nearenpHocTh A.M. ByTtieposa.

47. Burtanusm # ero Kpax.

48. Poiib OT€YECTBEHHBIX YUEHBIX B CTAHOBJIEHUH U PA3BUTUU MUPOBOI OpraHUYECKON XUMUH.

49. CoBpeMeHHbIE MPEICTABICHUS O TEOPUU XUMHUYECKOTO CTPOCHHSI.

50. Dkonoruyeckue aceKThl UCIIOIb30BaHUs YIIIEBOAOPOIHOTO CHIPHSI.

51. DKOHOMHUYECKHUE ACTIEKTHI MEKYHAPOIHOTO COTPYAHUUECTBA 10 UCIIOJIb30BAHUIO
YTJIEBOAOPOAHOTO CHIPBSI.

52. Hcropus OTKPBITUS B Pa3paObOTKH Ta30BBIX U HEPTIHBIX MECTOPOXKACHUH B Poccuiickoit
®enepanuu.

53. Xumus yrieBoI0pOIHOTO CHIPhS U MOsI OyayIiast mpogeccusl.

54. YrieBogopoAHOE TOIIUBO, €r0 BUIbI U Ha3HAYECHHUE.

55. CuHTeTHYeCKHUE KayuyyKu: UCTOPHS, MHOIr00Opa3ue U MepCreKTUBBI.

56. Pe3nHOTEXHHYECKOE MPOU3BOICTBO U €r0 poJib B HAYYHO-TEXHUYECKOM IIpOrpecce.

57. CBapo4HO€ MPOU3BOJICTBO M POJIb XUMHUHU YTIIEBOJOPOOB B HEM.

58. HedTb 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBITO/IHOTO MEXKITYHApOHOTO
COTPYJIHUYECTBA.

2.4.5. IlepedyeHp y4eOHO-METOAMYECKOro oO0ecmeYeHUs] I CAMOCTOATEJbLHOH pPadoThl
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocTtosiTenbHas padota cryaeHToB (nainee — CPC) sBnseTcs omHUM M3 BHJIOB YYEOHBIX
3aHATHH CTYJIEHTOB U OJJHOW M3 OCHOBHBIX (DOpPM BHEAYIUTOPHOU pabOTHI MpH peanu3alnn y4eOHbIX
IUIaHOB M TporpamMMm. OHa TPOBOIUTCS C LENBI0 CHCTEMAaTH3allii U 3aKpeIyIeHHUs] MOTy4eHHBIX
TEOPETUYECKUX 3HAHMM W MPaKTUUYECKMX YMEHUH CTYJIEHTOB; YIIYOJN€HUS M paclIMpeHUs
TEOPETUYECKUX 3HAHWM, Pa3BUTHUs MO3HABATENIBHBIX CIIOCOOHOCTEM W AKTUBHOCTH CTYIACHTOB;
(bopMHUpPOBaHHUS CAMOCTOSITEIHHOCTH MBIIIJICHUS, CHIOCOOHOCTEN K CAaMOPa3BUTHIO.

Henpto CPC sBnsieTcss oBnajeHue (QyHAAMEHTAIbHBIMH 3HAHHUSAMH, MPOQECCHOHATHLHBIMU
YMEHMSIMM W HaBblKaMH 10 npoduato Oynymield CHenuanabHOCTH, ONBITOM TBOPYECKOH,
WCCIIEJIOBATENIbCKOM  JESITENPHOCTH, Pa3BUTHE  CaMOCTOSATENBHOCTH, OTBETCTBEHHOCTH U
OpPTraHW30BAHHOCTH, TBOPUYECKOTO TMOIX0/a K PEIICHUI0 MpoOiieM y4eOHOTO U TTPOodecCHOHAIBHOTO
YPOBHEH.

Bunsl camoctosiTensHONW pabOTHI CTYJSHTOB BKJIIOYAIOT HANHMCaHUE pedepaToB, peuieHHe
3a/1a4 U yIpaKHEHHH.

KputepusiMu OIEHOK pPe3ysIbTaTOB BHEAYJAMTOPHOH CaMOCTOSITEIIEHON PabOTHI CTyJIeHTA
SBIISIETCS. YPOBEHb OCBOCHHS CTY/ICHTAMHU y4eOHOTO MaTepuana,
YMCHHUE CTYyACHTA HMCIIOJIB30BATh TCOPECTUYCCKUC 3HAHHA IMPU BBIMMOJIHCHHUH MPAKTHYCCKUX 3aaad;
YMEHHE CTYJeHTa HaXOJIUTh TPeOyromIytocs HHPOPMAIUIO, U3y4aTh €€ U MPUMEHSTh Ha MPAKTHKE;
000CHOBAaHHOCTP M YETKOCTh M3JI0KECHHUS OTBETA.

Ha camocrostensHyro paboTy 00y4aronuxcs OTBOIUTCS 35 4acoB y4eOHOTO BPEMEHHU.
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Hepequb y‘IC6HO'MCTOI[I/I‘ICCKOFO obecneucHUs

No HaumenoBanue JMCIUILUTAHBI 110 BBIMOJHEHUIO CAMOCTOSITEIIbHON
- pasnena, Temsl, Buga CPC paboThI
(umerowecocs 6 oubnuomexe u/unu ¢ IB6C)

1 2 3

1 |Tema 1.1. Xumus — Hayka o BemectBax  |1. Epoxun, 10. M. Xumus s npodeccuii u
Tema 1.2. Crpocnue atoma CHEIHAbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-

~ Hay4yHoro npodueii [Tekcr]: yaeOHUK 1s
Tewma 1.3. Ilepuoguyeckuil 3aK0H U HCTIONB30BAHUA B YUEOHOM MPOLIECCE

3 |[lepuoamyeckas cucTeMa XHMUYECKIX 06pasoBaTebHbIX yupesienmii CIIO Ha Gaze
onementos J1. M. Mennenecsa OCHOBHOT0 00111er0 00pa30BaHUs C MOTY4CHUEM

4 |Tema 1.4. CtpoeHue BeecTsa cpennero obiero oopazosanus / 0. M. EpoxuH,

5 |Tema 1.5. [Tonmmepst . b. Kopasnesa. - 3-¢ u3a., nmepepad. u jaorl. -

6 IT 16 Mocksa: Akanemus, 2017. - 496 c.: uin. -

eMa 1.6. JluciepcHbie CUCTEMBI
(ITpodeccronanbHOE 0OpazoBaHmeE.

7 |Tema 1.7. Xumueckue peakiuu OO6111e06pa3oBareIbHbIE TUCIUTUTAHBI). -

8 |Tema 1.8. PactBOpHI bubnuorp: c. 492. - ISBN 978-5-4468-2947-7
Tema 1.9. OKUCITHTEBHO- 2. Tymukun, E. 1. Xumus. B 2 9. Yacte 1. O6mas

9 |BoCCTaHOBHUTEILHBIE peaKunm. H HCOpPTraHHWYCCKas XUMUA : y‘Ie6HI/IK IJIs1 BY30B /
DIIEKTPOXUMUYECKHUE TIPOLIECCHI E. . Tynukun. — 2-€ u3[1., uCIp. ¥ JOI. —

10 Tema 1.10. Knaccuukanys BEIECTB. Mocksa : U3narensctBo IOpaiir, 2020. —
IIpocThie BelecTBa. 385 ¢. — (Bwicmee oopazoBanue). — ISBN 978-5-
Tema 1.11. OcHOBHBIE KJIacChI 534-02226-1. — Texkcrt : anexTpouHslii // 9bC

11 |HeopraHMYECKUX U OPraHUYECKUX FOpaiir [caiit]. — URL:

COCIMHEHHUIT https://urait.ru/bcode/452738

12 |Tema 1.12. XuMHS IIEMEHTOB 3. Tynmukwus, E. 1. Xumus. B 2 4. Yacts 2.

13 |Tema 1.13. Xumus B 5KU3HH 0OLeCTEA Opranuyeckasi XuMUs : y4eOHHK JIJIsl CPETHETO

= npodeccuoHaIbHOro 0opazoBanus /
Tema 2.1 IIpenmer opraHu4ecKON XUMUMU.
14 |Teopus cTpoeHHSI OPTaHUUECKUX E. W. Tynuxut. — 2-e u3., uemp. 1 fon. —
. Mockasa : M3natenscTBo FOpaiit, 2020. —
COC/IMHCHUI
15 [Tewa 2.2 Tperemisie yrieBoa0poas 197 c. — (IlpodeccuonanpHoe 00pa3oBaHUE). —
ISBN 978-5-534-02749-5. — Texkcr :

16 Tema 2.3. DTHJICHOBBIC U IUCHOBbIC anekTponHsIi // DBC FOpaiit [caiit]. — URL:
YIJICBOAOPO/BI https://urait.ru/bcode/452786

17 |Tema 2.4. Auerunenossie yrnesonopoasl 4. 3aiues, O. C. Xumus. JlabopatopHblii

18 |Tema 2.5. ApoMaTH4ECKHE yTICBOIOPOIbI NPaKTHKyM 1 COOPHHK 3aj1a4 : yuebHOe nocodue

JUTSL cpeHero mpodeccHoHanbHOro oopa3oBanust /

19 |Tema 2.6. IlpuposHble HCTOYHIKH O. C. 3aitueB. — Mocksa : U3narenscTso FOpaiir,
YIICBOIOPOAIOB 2020. — 202 c. — (IIpodeccuonansHoe

20 |Tema 2.7. 'mapoKCHIIbHBIE COCTUHEHUS obOpasosanne). — ISBN 978-5-9916-8746-1. —

21 |Tema 2.8. Anpaeruapl U KETOHBI Texer : 3HCKT1301_{IH’117I // 3BC FOpaiir [caiit]. —
Tema 2.9. KapOoHOBbIE KHCHOTH 1 11X URL: https://urait.ru/bcode/452597

22 - 1. Pocun, 1. B. Xumus. YueOHUK U 3aJaUHHK .
HPOU3BOJIHBIC

JUTSL CpeAHEro mpoQheCCHOHATBHOr0 00pa3oBaHus /

23 |Tema 2.10. YrsieBospl H. B. Pocumn, JI. JI. Tomuna, C. H. ConoBbeB. —

24 |Tema 2.11. AMunbl, aMMHOKUCHOTHL, 6enku [Mocksa : M3narensctBo FOpaiit, 2020. —

Tema 2.12. AzoTconepanue 420 c. — (ITpodeccuonanpHoe 0Opa3oBaHUE). —

25 |reTepoumkianyeckue ISBN 978-5-9916-6011-2. — Tekcr :
coenuHeHus. HyKIIeHHOBBIE KUCIIOTHI BHGKTPOHI?LHZ //" OBC IOpaiir [catit]. — URL:

https://urait.ru/bcode/451120

26 Tewma 2.13. bruonoruuecky akTUBHBIE 2. Huxomsckmii, A. B. Xumus : yueOHHK U

COEIMHEHUS

MPAKTUKYM JJIsl CpeJIHEro mnpogeccrnoHalbHOTO
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https://urait.ru/bcode/452738
https://urait.ru/bcode/452786
https://urait.ru/bcode/452597
https://urait.ru/bcode/451120

oOpazoBaHus

/ A. b. Hukonbckui,

A. B. CyBopoB. — 2-e u3., nepepad. u 101, —

MockBa : WzmarensctBo FOpaiit, 2020. —
507 ¢. — (ITpodeccuonansHOE 0Opa3oBaHue). —
ISBN  978-5-534-01209-5. —  Teker

anektponHsid / OBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/452591

3. OBPA3OBATEJIBHBIE TEXHOJIOT MU

3.1.00pa3oBaTe/bHbIC TEXHOJIOTMH NIPH NPOBeICHNHU JEKIUIl

Tema

Bunapl npuMeHsieMbIx
00pa3oBaTeNbHBIX
TEXHOJIOTUN

Koi-Bo
ac

2

3

Bsenenue.

1 [Tema 1.1. Xumus — HayKa O BEIIeCTBax

2 [Tema 1.2. Ctpoenue aroma

Tema 1.3. Ilepuoguueckuii 3akon u [lepuonnueckas cucrema
xuMu4ueckux snemeHnToB /. . MenneneeBa

Tema 1.4. CtpoeHue BelecTBa

Tema 1.5. [Tonumepsr

Tema 1.6. JlucnepcHble CUCTEMBI

Tema 1.7. Xumuyeckue peakuuu

Tema 1.8. PactBopsl

Tema 1.9. OxucnurenbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
DIEKTPOXUMUYECKHE IPOLIECCHI

Tema 1.10. Kmaccudukanus Bemects. [Ipocthie BemnecTna.

Tema 1.11. OcHOBHBIE KJIACChl HEOPTAHUYECKUX M OPTaHUYECKUX
COeTUHEHUN

TpanuunoHHbBIE
UH(POPMAaLIMOHHbIE

Tema 1.12. XuMus dj1eMEHTOB

JCKIINH

Tema 1.13. XuMus B )KU3HA 00LIECTBA

Tema 2.1 IIpenmer opranudeckoit Xumun. Teopusi CTPOCHHSI
OpPraHUYECKUX COEIMHEHUI

Tema 2.2 [IpenenbHble yriaeBo10pOabl

Tema 2.3. DTHIICHOBBIE U TUEHOBBIE YIIIEBOAOPOIbI

Tema 2.4. ATIeTHIICHOBBIE YTJIEBOIOPOIBI

Tema 2.5. ApomaTuueckue yriieBoa0pOIbl

Tema 2.6. IlpupoHble HCTOUHUKH YTIIEBOIOPOI0B

Tema 2.7. 'uapoKcuiIbHbIE COETMHEHUS

Tema 2.8. Abaeruanpl 1 KETOHBI

Tema 2.9. Kap6oHOBBIE KHCIOTHI M X ITPOU3BOJIHBIE

Tema 2.10. YrieBoasl

Tema 2.11. AMUHBI, aMIHOKHUCJIOTEI, OCIKH

RS

|-

N

RPN DNDN RPN DNDNDN
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https://urait.ru/bcode/452591

25

Tema 2.12. A3oTconepkauiue reTepouKInIecKue
coeHeHMs1. HykiIenHOBBIE KUCIOTHI

26

Tema 2.13. Bruoiornuecky akTUBHbBIE COEINMHEHNS

[IpomexxyTouHast artectanus B popme aud.3auera

Mtoro no kypcy
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3.2. O6pa3oBaTe/ibHbIe TEXHOJOTHH NP MPOBEEHUHN MPAKTHYECKUX 3aHATHIH

Tema 3anaTusa

Buael npumeHseMbIx
00pazoBaTebHBIX
TEXHOJIOTUH

Ko
Jac

Bsenenue.

Tema 1.1. Xumus — Hayka 0 BeliecTBax

Tema 1.2. Ctpoenue atoma

Tema 1.3. Ilepuoguueckuii 3akon u [lepuonnueckas cucrema
xuMuueckux snemeHnToB /. . MenneneeBa

Tema 1.4. CtpoeHue BelecTBa

Tema 1.5. Ilonumepsl

Tema 1.6. JlucriepcHbie CUCTEMBI

Tema 1.7. Xumuyeckue peakuuu

oI N|Oo |0 b

Tema 1.8. PacTBOpHI

Tema 1.9. OxucnurenbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
DNEeKTPOXUMUYECKHE TPOLIECCHI

10

Tema 1.10. Knmaccudukarus Bemects. [IpocTeie BemecTsa.

11

Tema 1.11. OcHOBHBIE KIIACChl HEOPTAHUYECKUX U
OpPraHUYECKUX COCTUHEHUN

12

Tema 1.12. XuMus d1eMeHTOB

13

Tema 1.13. XuMus B )KU3HU 00IIIECTBA

14

Tema 2.1 IIpenmer oprannueckoi xumuu. Teopust CTpoeHUs
OpPraHUYECKUX COCTUHEHUN

15

Tewma 2.2 [lpenensHble yriieBOIOPOIBI

16

Tema 2.3. DTHIIEHOBBIE U TUEHOBBIE YIIIEBOAOPObI

17

Tema 2.4. AlIeTHIICHOBBIE YTIIEBOIOPO/IbI

18

Tema 2.5. Apomatuueckue yriieBoaopoIsl

19

Tema 2.6. IlpupoHble HCTOUHUKH YTIIEBOIOPOI0B

20

Tema 2.7. 'napoKcHIIbHBIE COCTUHEHUS

21

Tema 2.8. Apaeruasl 1 KETOHBI

22

Tema 2.9. Kap6oHOBBIE KHCIOTHI M UX ITPOU3BOJIHBIE

23

Tema 2.10. YrieBoasl

24

Tema 2.11. AMUHBI, aMUHOKHCJIOTBI, OCIIKH

TpaguunoHHoe
CEMHHApPCKOe
3aHsATHE, pa3oop
pelIeHus 3a1a9

[

NITW W NP

w

WD ik, IDDN DD
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o5 Tema 2.12. A3oTconeprKaiine reTepouruKInIecKre 1
coeanHeHust. HykiiemHOBbIE KUCTOTHI

26 |Tema 2.13. Buonoru4ecky akTUBHBIE COEIUHEHUS

[IpomexyTrounas arrectanus B popme nud. 3auera 2

Hroro mo xypey 58

4. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI TINCHUIIJINHBI

4.1. MarepuajbHO-TeXHHMYecKasi 0a3a, He0OXoAMMAas ISl OCYIeCTBJIEHUsI 00Pa30BaTeJIbHOIO
npouecca no AUCUMIIHHE

Peanusyercsa nmporpaMMa yuyeOHON AUCHUILTAHBI B KAOMHETE XUMUH.
O6opynoBanue yaeOHOT0 KaOHHETA:
- paboure MecTa JIJIs CTYJCHTOB U IPeroaBareisi, ayAuUTOpHas JJOCKa,
- KOMIUJICKT y4eOHO-METOJUYECKOW JOKyMEHTanuu (yueOHWKH M y4deOHBIE MOCOOMS, KapTOUYKH-
3aJaHusl, KOMIUIEKTHI TECTOBBIX 3aJ[aHUil, SJEKTPOHHAS CIPAaBOYHO-yueOHas JUTeparypa,
MyJbTUMEANMHBIE 00yYaIOUIUe IPOrpaMmbl);
-HarJIs,IHbIe TOCOOuS (CXeMbl, TaOIHUIIbl, N300pa3UTENbHbBIE U HATypaIbHbIE TOCOOUS);
- aBTOPCKMI KOMIUIEKT KOMITBIOTEPHBIX IPE3EHTALUH.

Texnuuyeckue cpeacTBa OOYYEHHS: KOMIIBIOTEp, MPUHTEP, MPOEKTOp, MPOrpaMMHOE
o0ecrnieuyeHue.

4.2 IlepeyeHb HEOOXOTUMOTO MPOTPAMMHOTO OGecTeYeH ST

e Onmnepanmonnas cuctema Microsoft Windows 10

e [laker nporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBoOomHOe mporpamMMHOe oOecrieueHue, He
OTpaHUYEHO, OECCPOUHO)

e Uurepner Opayzep Google Chrome (GecruiaTHoe mporpaMMHOe oOOecleyeHne, He
OTpaHUYEHO, OECCPOUHO)

e K-Lite Codec Pack — yHuBepcanbHbIi HaOOp KOAEKOB (KOJAUPOBIIHKOB-ICKOIUPOBIIUKOB)
U YTWIHT JIJIsl TPOCMOTpa U 00pabOTKHU ayauo- U Buaeodaiinos (OecriaTHoe MporpaMMHOe
o0ecrieyeHue, He OTPaHUYEHO, OECCPOUHO)

e WinDjView — nporpamma s npocmotpa daiioB B ¢popmare DIV u DjVu (cBobomHOE
mporpaMmmMHoOe o0ecredeHne, He OrpaHuYeHo, OECCPOUHO)

e Foxit Reader — mpukiagHoe mporpaMMHOe OOeCreueHUe Ui MPOCMOTPA AIICKTPOHHBIX
nokymeHnToB B ctanaapte PDF (OecruiatHoe mporpamMmmHoe oOecrniedueHue, He OrpaHUyEeHo,
OeccpovHo)

5. NEPEYEHb OCHOBHOMH U JJOMOJHUTEJBbHON YUEBHOU JINTEPATYPBI,

HEOBXOJIUMOM J1JIs1 OCBOEHUA JUCHHUIJIAHBI
5.1. OcHoBHas quTEpaTypa:

5.1. OcHoBHas JuTEpaTypa:

1. EpoxuHn, 0. M. Xumus ans npodeccuil 1 criennaibHOCTENH TEXHUYECKOTO U €CTECTBEHHO-

Hay4yHoro npoduieii [Tekcr]: yueOHUK U1 UCTIOIB30BAaHUS B YU€OHOM Ipoliecce

obpazoBarenbHbIX yupexaenuit CI1O Ha 6aze ocCHOBHOTO 00I1IeT0 00pa30BaHMS C MOTyUYeHUEM

cpenuero obmiero oopazosanus / FO. M. Epoxun, U. b. KoBanesa. - 3-e uza., nepepad. u om. -

Mocksa: Axanemus, 2017. - 496 c.: un. - (Ilpodeccnonansuoe oOpazoBaHue.

O061meobpa3oBaTeNbHbIE TUCIUIUIHHEI). - bubnuorp: c. 492. - ISBN 978-5-4468-2947-7

2. TynukuH, E. 1. Xumus. B 2 4. Yacte 1. O61mas u Heopranuyeckass XUMHUsl : y4eOHUK IS

By30B / E. . Tynukun. — 2-e u3., ucnp. u gon. — Mocksa : M3narensctBo HOpaiit, 2020. —
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385 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-02226-1. — Texct : anexTponHsiii / 9bC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/452738

3. Tynuxkun, E. 1. Xumus. B 2 4. Yacts 2. Opranudeckas XuMus : y4eOHHK JUIsI CPETHETO
npodeccuonanbHoro oopazoanus / E. . Tynukun. — 2-e us ., ucnp. u gomn. — Mockga :
WznatenbcrBo FOpaiit, 2020. — 197 ¢. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-
534-02749-5. — Tekcr : anekrponnsli // 3bC KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/452786

4, 3ainiues, O. C. Xumus. JJabopaTtopHbIli MPAKTUKYM U COOPHHK 3aJ1a4 : yueOHOE Mocooue s
cpenuero npodeccruonanpHoro oopaszosanus / O. C. 3aiineB. — Mocksa : U3gatenscTBo FOpaiir,
2020. — 202 c. — (ITlpodeccuonansuoe oopazoBanue). — ISBN 978-5-9916-8746-1. — Tekcr :
anexktpouHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452597

5.2. lonosiHMTEILHAS JIUTEPATypa

1. Pocun, U. B. Xumus. YueOHUK U 3aJa4HHK : IS CPEAHETO IPOPEeCCHOHATBHOr0 00pa3oBaHus /
. B. Pocun, JI. 1. Tomuna, C. H. ConoBbeB. — Mocksa : M3narensctBo FOpaiit, 2020. —

420 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr :
anexktpouHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451120

2. Hukonbckuii, A. b. Xumus : yaeOHUK U MPaKTUKYM JJIsl CPEeTHEro NpodheCCUOHATBLHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3j., mepepad. u gon. — MockBa :
UznatensctBo FOpaiit, 2020. — 507 ¢. — (IIpodeccuonansuoe odbpazopanue). — ISBN 978-5-
534-01209-5. — Tekcr : anekrponusiii // OBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/452591

5.3. Ilepuoguveckue u3IaHusl
1. Kypnan ananurudeckoi xumun. - URL: https://dlib.eastview.com/browse/publication/79362
2. XKypnan oomeit xumun. - URL: https://dlib.eastview.com/browse/publication/79287
3. XKypuan opranndeckoii xumun. - URL: https://dlib.eastview.com/browse/publication/79288
4. ypuan ¢pusnueckoit xumuu. - URL : https://dlib.eastview.com/browse/publication/79384

5.4. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAUMOHHOH ceTn «HWHTepHETY,
He00XO0IMMBbIX /IJIsl 0CBOEHUS THCHUTIIMHbI

1. MunuctepcTBO HayKu U Bhiciero oopasosanust Poccuiickoit deneparuu : opunraibHbIin
caiiT. — Mocksa. — URL: https://minobrnauki.gov.ru

2. Poccuiickoe oOpazoBaHue : GeaepanibHBIN OpTal : caiit. — Mocksa, 2002. — URL:
http://www.edu.ru

3. Eamnoe okHO focTyna k 06pa3oBaTeIbHBIM pecypcaM : HH)OpMaI[MOHHAs CUCTEMA : CAlT. —
Mocksa, 2005. — URL.: http://window.edu.ru

4. Enunas Konekuus U poBbIX 00pa30BaTENbHBIX PECYPCOB : (eaepanbHbIN MOPTA : CAMT.
— Mocksa, 2006. — URL.: http://school-collection.edu.ru

5. ®enepanbHBIii IEHTP WH(HOPMALIMOHHO-00pa30BaTENBHBIX PECYPCOB : KATaJIOT PECYPCOB :
caiit. — Mockaa, 2021. — URL.: http://fcior.edu.ru/

6. «YUYEBA» : oOpa3oBaTenbHblii mopTan : caifT. — Mocksa, 2000. — URL:
http://www.ucheba.com

7. OO6pa3oBaHME Ha PYCCKOM : IPOEKT ['0cy1apCTBEHHOTO HHCTUTYTA PYCCKOTO S3bIKa UM. A.
C. Ilymkuna : caiiT. — Mocksa, 2015. —URL: https://pushkininstitute.ru/

8. eLIBRARY.RU : nayuynas snexktpoHHas 6ubmuoreka : caiit. -Mocksa, 2000. — URL.:
https://elibrary.ru

9. HammonaneHas snexTponHas oubmmoreka (HOB) : caiit. — Mocksa, 2021. — URL:
http://rusneb.ru
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https://dlib.eastview.com/browse/publication/79287
https://dlib.eastview.com/browse/publication/79288
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https://pushkininstitute.ru/
https://elibrary.ru/
http://rusneb.ru/

10.

11.

12.

13.

14.

15.

KubepJlenunka : Hay4yHas dJeKTpoHHas OnbanoTeka : caT. — Mocksa, 2012. — URL:
http://cyberleninka.ru

«['pamora.py» — cipaBouHO-UH(POPMALIMOHHBIN MTOPTaN : cailT. — Mockaa, 2000. — URL:
http://gramota.ru

I'moccapwuii.ru : ciny»06a TeMaTUHYECKUX TOJKOBBIX clloBapei : cailT. — Mocksa, 2000. — URL:
http://glossary.ru
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6. METOAUYECKUE YKA3ZAHUA JJIS1 OBYYAIOIIIUXCA
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 HEKOTOPHIM TeMaM Kypca MPEAYyCMOTPEHO BBIMIOJIHEHUE MPAKTHUYECKUX
3aJaHUN.

B xone nexuuil mpemnonpaBarenb M3JaracT U pa3bsCHSICT OCHOBHBIC, HAaUOOJICE CIIOXKHBIC
IOHATUS TEMbI, a TaKXe CBS3aHHbIE C HEH TEOPETUYECKHE U NPAKTUYECKHUE NPOOJIEeMbI, IaeT
PEKOMEHIALUH HAa CEMHHAPCKOE 3aHATHE U YKa3aHUsI HA CAMOCTOSTENbHYIO PaboTy.

CemuHapckue 3aHATHUS 3aBEpIIAIOT U3yUeHHE HauboJee BaXKHbBIX TeM Y4eOHON AUCIUIIINHBIL.
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 IPENoAaBaTes;

- YMEHHE CIylIaTh APYTUX, 331aBaTh BOIPOCHI.

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

PenpoayKTUBHBIA THUII OpraHU3alUU 3aHATHS IPEIIOJIAraeT, IpeKIe BCEro, aKTHBU3ALUIO
MHEMHUYECKHX CIOCOOHOCTEHN cTyneHTOB. OHU JOJDKHBI 3alIOMHHUTh U IIEPECKa3aTh ONpPEEICHHbBIN
y4yeOHbI MaTepual Ha OCHOBE Marepuana JEeKIMA WM yuyeOHUKOB. [IpOAyKTUBHBIA THII
OpraHM3alK 3aHATHS MPEANoIaraeT akTHBU3ALINIO MBICIIUTEIbHBIX CIIOCOOHOCTEN CTYAeHTOB. OHU
JIOJKHBI CPAaBHUTB, TPOAHATU3UPOBATH, 0000IINTE, KPUTHUECKU OLEHHUTD, CJIEJIaTh YMO3aKIIIOUCHHE
Ha OCHOBE YCIJBIIIAHHOIO WJIM HPOYUTAHHOTO MaTepuaina. Takol XapakTep 3aHATHIO IMPHAAET
IIOCTAaHOBKA BOIPOCOB ciefyromero tuna: Yem otimyaercs...; Uro obmiero mexnay...; Kakue
MEXaHU3MBL...; Bplienure JOCTOMHCTBA M HENOCTATKH... (MpEArojaraercsi, 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 IPYTMMH JUCIUIUIMHAMY, U3y4aeMbIMU CTyAeHTaMU. Buj
CeMMHapa IMPHU3BaH CIOCOOCTBOBaTh HauOoJee MOJHOMY PACKPBITHUIO COJEPXKAHUS U CTPYKTYpPHI
oOcyxJaeMoll Ha HEM TeMbl, 00eCleYuTh HauOOJBIIYI0 AKTUBHOCTh CTYJIEHTOB, pELIECHUE
MIO3HABATEJIbHBIX U BOCIIUTATEIbHBIX 3a/1a4.

CemuHap mpeanojaraetr CBOOOJHBIM OOMEH MHEHHUSMH 1O W30paHHON Tematuke. OH
HAYMHAETCS CO BCTYNHTEIBHOTO CIIOBA TMpenojaBarelis, (OPMYIUPYIOIIETro Ieidb 3aHITUS W
XapaKTEpU3YIOIIEro €ro OCHOBHYIO NpoOJeMaTWKy. 3aTeM, Kak TIpaBHJIO, 3aciyIIMBAIOTCS
coobuienus cryaeHToB. OOcyxaeHue cooOIIeHUsI COBMEIIAETCS C PAaCCMOTPEHHEM HAaMEUYEHHBIX
BOTpocoB. CooOIIeHHS, TTPEIIOIararolIre aHaIN3 MMyOTMKAINN IO OT/AETHHBIM BOIIPOCAM CEMUHApA,
3aCIyIIMBAIOTCS OOBIYHO B CEPEAMHE 3aHATH. B 3aKII0UNTENIEHOM CIIOBE MIPEIO01aBaTeNb MOABOAUT
UTOTH OOCY)XJICHHSI M BBICTABIISIET OIICHKH BBICTYIIABIIMM CTyJI€HTaM B pabounii xypHasl. CTyIeHT
UMeeT MPaBO 03HAKOMUTHCS C HUMH.
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IIpy 1OArOTOBKE K CEMUHApYy CTYACHTHI MMEIOT BO3MOXHOCTh BOCIIOJIB30BAThCS
KOHCYJIbTallUsIMU ITpenojaaBatens. Kpome yka3aHHBIX TE€M CTYAEHTHI BIIpaBe, MO COIJIACOBAHMIO C
npernojaBarenaeM, H301paTh U APyrue HHTEPECYIOINE UX TEMBI.

Jpyrumu opmamMy IPaKTUYECKUX 3aHATUHN 110 XMMUU SIBJISIOTCS pELIEHUE PACUETHBIX 3a/1a4
U 1a0OPaTOPHBIN MPAKTHKYM.

Pemienue 3a1ay 3aHMMaeT B XUMUYECKOM 00Pa30BaHUM Ba)KHOE MECTO, TaK KaK 3TO OJUH U3
pHUEeMOB O00YYEHHsI, TOCPEICTBOM KOTOPOTo odecreynBaeTcs: 6ojee Tiy00Koe U MOJIHOE YCBOCHUE
y4eOHOro MaTepuasa no XuMum. YToObl KaUECTBEHHOT'O OCBOUTh XUMUIO, U3yUEHHUE TEOPETUYECKOTO
MaTepuaia JOJKHO COUETaThCsl C CUCTEMATUUECKUM PEIIEHUEM PA3JIMYHBIX 3a7ad.

JIaHHBIN Kypc pa3BUBAET y YUalUXCs YMEHUE pellaTh TEOPETUUYECKUE U pacueTHbIC 3a1auH,
a TaKke OO0IIMEe WHTEIUICKTyaJbHbIE YMEHHS M HABBIKM — aHAJIU3UPOBATh, KOHKPETH3HPOBATb,
0000111aTh, IPUMEHATH IPUEMbI CPAaBHEHU .

Pemenue 3amau cnocoOCTBYET OCO3HAHUIO YUAITUMHCS CBOCH COOCTBEHHOW AEATENbHOCTH,
o0ecreunBaeT UX CaMOCTOSITENIbHOCTh U aKTUBHOCTb, (POPMUPYET YMEHUS IPUMEHSTh I10JIy4EHHbIE
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 3aiad peanus3yroTcss MEXIpPeIMETHbIE
CBSI3U, YTO MO3BOJISET YYalIUMCs IOJIy4aTh LEJIOCTHOE MPEACTaBIeHUE 00 OKPY)KAIOLIEM MHpE C
LIEJIbI0 MCIIOJIB30BAaHUS €r0 B JaJbHEHMIIEW Xu3HMU. MHTerpauus ¢ TeMu IpeaMeTamu, KOTOpbIE
KaXyTCsl CTY/IGHTaM JIOCTaTOYHO INPHUBJIEKATEIbHBIMHU, IIO3BOJISET YCIEUIHO MOBBIINIATh UHTEPEC K
XMMHU ¥ Pa3BHBATh MOTHBAIMIO €€ M3ydeHUs. VIHTerprupoBaHue ¢ MPUKIATHBIMU JUCHUILTHHAMA
pacKpbIBae€T BO3MOXKHOCTH IPAKTUYECKOTO PUMEHEHUS IPUOOPETAEMbIX XUMUYECKUX 3HAHUI.

JIaGopaTopHBIif MPAKTHUKYM IO XMMHUHU Ui CTYJCHTOB MpPEIIOjaraeT pa3BUTHE HAaBBIKOB
paboThl B 1a00paTOPUM C XUMUYECKUMH BEIIECTBAMH, a TAK)KE CIIOCOOCTBYET JyUIlIEeMYy YCBOECHHUIO
JVCIIATUTAHBL.

B xone mpoBeaeHus NpakTUYECKUX 3aHATUH (J1aOOpaTOPHBIX PabOT) CTYAEHTY HEOOXOIUMO
NPOBECTH XMUMHUYECKHHA SKCIEPUMEHT, 3a(pUKCHPOBAaTh CBOM HAOJIOACHUS, OMUCATH IOJyYCHHBIE
pe3ysbTaThl U ClIeJIaTh COOTBETCTBYIOIINE BBIBObI.

N3yuenune oOmeoOpa3oBaTeibHOM  Y4eOHOW  JUCHUIUIMHBI  «XUMHUS»  3aBEpIIACTCA
NOJBEIEHUEM MTOroB B ¢opme Iud(PepeHIMpPOBAaHHOTO 3adyeTa B paMKax MPOMEXYTOUHOH
atTectauuu cryaeHToB B mpouecce ocBoeHuss OIIOIT 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, P, IIP,
1. - DKk3aMeH
HEOPraHU4yecKasi XUMHsI KP
) Pazgen 2. Oprannyeckas Vv, T, P, 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 OOHapyXUBAEeT 3HAaHUE U IIOHMMAHUE OCHOBHBIX IOJIOKEHUN
JAHHOM TEMbI, HOT W3JIaraéT MaTepual HEMNOJHO M JOIYCKAeT
HETOYHOCTU B ONPEACICHUN MOHATHIA MK (POPMYTUPOBKE MPABUIL; 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 JTOMyCcKaeT 1—2 ommOKu, KOTOPBIE caM ke
UCIIpaBsieT, U 1-2 Hemodyera B IOCIIENOBATEILHOCTH M S3BIKOBOM
0(hOPMIICHUH H3JIaraeMoro.

OTJIINYHO

CTYJIEHT IMOJHO W3JIaraeT Marepuan (OTBEYaeT Ha BOMPOC), MdaeT
NpaBUWIbHOE OMNpPEICIICHHE OCHOBHBIX IOHSATHN; OOHApy)KUBacT
MOHMMaHWE MaTephalia, MOXXEeT OO0OCHOBaTh CBOM CYXKICHHSI,
NPUMEHUTD 3HAHUSI Ha TTPAKTUKE, IPUBECTH HEOOXOAMMBIEC TPUMEPHI 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 (0T BOJIOpOa A0
KaJIbI[Us1) HA OCHOBE UX IOJIOKCHUS
B [lepuoanueckoii cucreme J[. 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 4 IIEPUOJA, K KOTOPbIM 1 B OBITY TIpH OOpaIeHnH C
XHUMUH: XHUMIYECKHUI 3NIEMEHT NPUHAAJIEKHUT B - 6e3omacHOro oopameHus ¢ XMMHUUYECKUMH BEIECTBAMH,
SIICMCHT, 4TOM, MOJICKYJI, Ieprnomuueckoii cucreme JI.H. BEIIECTBAMH M MaTepHalaMH, MAaTepUAIaMH H [POLECCAMIL
OTHOCHUTEJIbHBIC ATOMHAS U MeH/1eeeBa; 3aKOHOMEPHOCTH
MOJIEKYJIIpHAsl MacChl, UOH, | y3MeHEHHS CBOMCTB AJIEMEHTOB B - IKOJIOTMYICCKH TPaMOTHOI'O - TOTOBHOCTb K ITPOJIOJIKEHUIO
V, T, P, [IP, | XMMHYECKAs CBsI3b, IpeIeax MaJbIX [IEPUOIOB U TOBE/ICHHs B OKPYHKAIOMIEH CPENIE, | 0Gpa3oBaHHs 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 TEXHOJOTUH 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.

- OmpenensaTh: COCTaB BEUIECTB 110
ux (hopMyraM, MPHUHAIIECIKHOCTb
BEIICCTB K OMPEJICIICHHOMY KJ1acCy
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 amynbcusaM ¢ xKuakoit $hazoit OTHOCSTCS:

a) TmeHa

b) B3Bech

C) Kpem

d) mynena
2. OnpenenuTte MacCOBYIO JIOJIO Bojibl B kpuctaimtoruapare CaSO, - 2H,0 (rurc).
3. Haliaure mMaccy coiu, KOTopasi 00pa3yeTcs py B3aUMOICHCTBHH PacTBOpa THAPOKCHIA KAJTHS
C pacTBOPOM CEpHOM KHCIIOTHI Maccoi 30r ¢ MaccoBO# 101€il 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 Monsipayo KoHIeHTpauio 20 % pacTBopa XJIopuaa KanbLus MI0THOCTRIO 1,178 r/mit.
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. BBIMUCITHTE KOHIL. TUAPOKCH/I MOHOB B BOJHOM PacTBOPE, ECIIM KOHII. HOHOB BO10po/a pasHa 10 mosb/.
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 BCTYIUIA 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

Macca, MOJISIPHBIN 00BeM,
XUMHYECKasi peaKiusi,
KJIACCU(UKAIUS PEaKIUi,
AIICKTPOJIAT U HEDJIEKTPOITHT,
AIEKTPOITUTHYECKAS
JIACCOLUALIUS, OKMCIIUTEND U
BOCCTaHOBUTEIb, OKUCIEHHUE
U BOCCTaHOBJIEHUE.

- OCHOBHBIE 3aKOHBI XUMHUH:
COXPaHEHUS MacChl BEII[ECTB
Y DHEPTUH, TIOCTOSHCTBA
COCTaBa, MePUOINUECKU I
3aKOH; 3aKOH ABOTaIpo,

- XapakTepru30BaTh: XUMUYECKUE
3JIEMEHTHI (OT BOJIOPOJIA JI0
KaJIBIIFSI) HA OCHOBE UX TIOJIOKCHHUS
B [Iepuonnueckoii cucreme J[. 1.
MeHnneneesa 1 0COOEHHOCTEN
CTPOCHHSI UX aTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHUEM U
CBOICTBaMH BEILECTB; XUMUYCCKHE
CBOICTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX BEIICCTB.

- OnpenensTh: COCTaB BEILIECTB MO
ux GhopMyiaM, MPUHAIICKHOCTD

3arpsi3sHEHNS OKPY KAOIeH cpebl
Ha OpraHu3M 4YelIOBeKa,

- KPUTHYECKOMN OLICHKHU
WHQOPMAIUH O BEIIECTBAX,
WCIIOJIb3YEMBIX B OBITY,

- IPUTOTOBJICHUS PaCTBOPOB
33JaHHON KOHLIEHTpaIuu

®opma -
3HaHuA YMeHus [IpakTHueckuii ONBIT (BIAAETH) Jlnanbie kagecTBa 00yJarOMIErocs
aTTecTaluu
- XHMHUYECKYIO CUMBOJIMKY: | - Ha3pIBaTh: XMMHYECKHE
3HaKH XUMHYECKUX AJIEMEHTBI, COSIMHEHHS N3yUYEHHBIX
3JIEMEHTOB, (POPMYJIbI KJIaCCOB. - YyBCTBO TOPJIOCTH M YBAXKEHUS K
XUMUYCCKUX BEIICCTB U WCTOPHUH U JOCTHKECHUAM
YpaBHEHHS XMMHYECKUX - OOBACHATD: HU3NUECKUI CMBICIT Hcnonp3oBaTh MpHOOpETEHHBIE OTEUeCTBEHHOI XMMHYECKOH HAyKH;
peaxuit. aTOMHOTO (IIOPSIIKOBOT'0) HOMEpa 3HAHHUA U YMEHUS B MPAKTUIECKON
XMMUYECKOr'0 IEMEHTa, HOMEPOB | JEATEILHOCTH U MIOBCETHEBHOM - XHMHYECKH TPAMOTHOE TIOBEICHUE
- Baxkneiinme noustus TPYTITBL ¥ IEPHOAA, K KOTOPBIM JKU3HU JUIS: B PO eCCHOHANLHON IS TETLHOCTH
XUMHH. XUMHUCCKHHU 3JIEMCHT IPUHAJICIKHUT B U B OBITY IIpU 0OpaILeHUH C
3JIEMEHT, aTOM, MOJICKYJIa, ITepnonnueckoii cucreme J1.1. - GesomacHoro obpareH s ¢ XMMHUYCCKHMH BEIECTBAMH,
OTHOCHUTEIbHBIE aTOMHAS 1 MeH ieseeBa; 3aKOHOMEPHOCTH BCIICCTBAMHU M MaTCpHUalaMH, MaTepHaiaMH U MPOIECCAMU;
MOJICKYJIIpHAs MAaCChl, UOH, | U3MEHEHUS CBOWCTB 3JIEMEHTOB B
/ XUMHYECKas CBA3b, Ipejenax MalbIX IepPHOIO0B I - OKOJIOTMHCCKH I'PaMOTHOTO - FOTOBHOCTb K NPOJIOJIKEHUIO
Ix3aMeH BELIECTBO, KJIACCU(PUKALMSA IJIABHBIX NOATPYII; CYHIHOCTb TOBCICHHUA B OKPYIKAIOMIEH CPEIC, | 0GpazopaHys 1 NOBbIIEHNS
ii%?ep ' BELIECTB, MOJIb, MOJISIpHAs peaxkuii HFOHHOTO oOMeHa. - OLICHKH BIIVSHHAS XEMHAUECKOTO KBaIM(UKALUU B U30OPAHHOI

HpO(i)eCCHOHaJ'IBHOfI JACATCIIBHOCTHU U
00BEKTHBHOE OCO3HAHHE poin
XUMHYCCKHUX KOMHCTCHHI/Iﬁ B 3TOM,

- YMEHHE UCTIOIb30BaTh JOCTHKECHHS
COBPEMEHHON XUMUYECKON HAYKH U
XUMHYECKUX TEXHOJIOTUN A
MOBBIILICHUS COOCTBEHHOTO
WHTEIJIEKTYaIbHOTO Pa3BUTHSA B
BbIOpaHHOH TpodeccrnoHaTFHON
JIEATENBHOCTH.
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3akoH ['ecca, XMMHYECKOTO
ctpoenus byrieposa.

- OCHOBHEBIE KJIaCCBI
HEOPraHMYECKUX U
OpPraHMYECKUX COCTUHCHHUN U
HAX XUMHUYECKHE CBOMCTBA.

BEIIIECTB K ONPEICICHHOMY KIaccy
COEIMHEHUM, TUITBI XUMUYECKUX
peaxIuii, BAJIEHTHOCTH U CTENEHD
OKHCIIEHUS HJIEMEHTA B
COEIUHEHUX, TUII XUMUYECKONI
CBS3U B COCIUHEHUSX,
BO3MOYHOCTD MIPOTEKAHUS PEAKIINI
HOHHOI'0 OOMeEHa.

- CocTaBmsTh: (popmyIbl
HEOPraHWYECKUX COECTMHEHUM
N3y4YCHHBIX KJIaCCOB; CXEMBbI
CTPOEHUS aTOMOB NepBbIX 20
anemeHTOB [leproanueckoi
cucremsl /.. Menneneena;
YPaBHEHUSI XUMHUECKUX PEaKIIH.

- BIYucasaTh: MaccoByo JOJIIO
XUMHUYECKOT0 3JIEMEHTA 110
(dhopMyIe CoOeIMHEHNST; MaCCOBYIO
JIOJII0 BELIECTBA B PACTBOPE;
KOJINYECTBO BEILECTBA, 00bEM HIIH
Maccy M0 KOJMYECTBY BEIIECTBA,
00bEeMy WIJIM Macce peareHToB, U
HPOIYKTOB PEAKLIUU; TEIUIOBOMN

ad 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: kKaccupuKaluyu, HOMEHKIATypa, CTpoeHue, PU3nYecKue CBOMCTRA.

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

17. XUMHUYECKUE CBOICTBA MPEEIBHBIX OTHOATOMHBIX CITUPTOB.

18. MHoroaromMHbie CIIUPTHI: MOJIydYeHUe, GU3NUECKUe U XUMUYECKHE CBOWCTBA, MPUMEHEHHE
(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 IPEeeNbHbIX aJbJACTUIOB U KETOHOB.

21. [IpenenbHbIE albAETUIBI U KETOHBL: (DU3HUECKUE CBOMCTBA, MOTyUYeHUE U IPUMEHEHHE.

22. XUMHYECKUE CBOMCTBA MPEEIIbHBIX aJbICTHIOB U KETOHOB.

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

24, [IpenenbHbIE OAHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI: TOMOJIOTUYECKUH psijl, 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 3QUpbIl: oNpeleNeHne, HOMEHKIaTypa, (U3NYeckue M XMMHUYECKHe CBOICTBa,
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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