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1. MACIIOPT PABOYEM INPOT'PAMMBI YYEFHOM JUCITATIIMHBI
«XUMMUSA»

1.1. O6saacTh NpUMEHeHHsI NPOTPAMMBI

Pabouas mporpamma yduebnoit maucumrmabl [1J[. 01 Xumus paspaborana s CTyJIEHTOB
crenuanbHocTH 35.02.12 «CamoBo-mapkoBoe H JaHAIIAQTHOE CTPOMTEIBCTBO» B KAaueCTBE
OPUMEPHOW TPOTpaMMBbl ISl peai3allid OCHOBHOW MPOQecCHOHAIBHONH 00pa3oBaTeIbHON
nporpammbel CIIO Ha 6a3e ocHOBHOro oOmIero oOpa3oBaHUS C MOJIYYEHHEM CpEeIHEro oOuiero
oOpazoBanus (mpotokos Ne 3 ot 21 uronst 2015 r. Peructpanuonusiii Homep pereH3uu 385 ot 23
utoiisg 2015 r. ®I'AY «DUPO»).

1.2. MecT0 yueOHO# QM CHUIUIMHBI B CTPYKTYpPe NPOrpaMMbl OATOTOBKHU CIIEMAJTUCTOB
Cpe/IHero 3BeHa:

VYyeOnass guciuiuiiHa «XUMHS» SBISIETCS y4eOHBIM MpeIMEeTOM 10 BBIOOpY U3
oOs3arenpHOM mpeaMmeTHON oOmactu  «EcrectBenHbie Hayku» DOI'OC  cpemnero obmiero
oOpazoBaHwUs.

JucuumuimHa «XuMus» u3ydaercs B odmeodpazoBarensHoM ke yueonoro OITOIT CITO
Ha 0a3e OCHOBHOT'O 00IIEro 00pa30BaHUs C OTYYEHUEM CPEAHETo 001Iero oopa3oBaHusl.

Mecto y4eOHOW IUCHMIUIMHBI «XUMHS» - B COCTaBe O0IIE00pa30BaTENbHBIX y4eOHBIX
JTUCITUILINH 110 BBIOOPY, hopMUpyeMbIX U3 00s3aTeNbHbIX npeaMeTHbIX obnacteit @I'OC cpennero
obmiero  obOpasoBanus, i crnenuansHocTer  CIIO  coorBercTByromero  mpoduiis
po¢eCCHOHAIBHOTO 00pa30BaHUS.

[Ipu OCBOCHHU CIIELIMAIbHOCTEN CIIO €CTECTBEHHO-HAYYHOT' O nipoduist
npodeccuoHansHOro 0o0pa3oBaHus XUMHs H3ydaeTcs Ha npoduibHoM ypoBHe PI'OC cpemnero
o01ero oOpa3oBaHusI.

1.3. Hesn n 3agaun y4yeOHOH IMCHUIIMHBI — TPeOOBAHMS K Pe3yJbTATAM OCBOCHMS
AUCHHUIJIMHBI:

Copep:xanue MporpaMMbl «XUMUS» HAIIPaBJICHO Ha TOCTUKEHUE CIEAYIOLIUX LIeJeH:

- OCBOEHHUE 3HAHMM O XMMUYECKOW COCTABIISIFOLIEH €CTECTBEHHO - HAYYHOW KAPTUHBI MHPA,
BOKHEUIIINX XUMHUECKUX MOHATUN, 3aKOHAX U TEOPHUSIX;

- OBJIQJICHUE YMEHUSIMH MPUMEHSTH MOTYYCHHbIE 3HAHUS AJsi OOBSICHEHHS] pa3HOOOPa3HBIX
XUMUYECKUX SIBJICHMM M CBOMCTB BEIIECTB, OIEHKH POJIM XUMHH B DPA3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJTy4YE€HUN HOBBIX MAaTE€pPUAJIOB;

- pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M MHTEJUIEKTYaIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITENILHOTO MPUOOPETEHUS XUMUYECKUX 3HAHUN C UCIIOJIb30BAHUEM PA3IUYHBIX UCTOYHUKOB
nH(pOpMaIK, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCIIUTaHUE YOSKIEHHOCTH TO3UTUBHON POJIM XMMHUU B KU3HU COBPEMEHHOTO O0IIECTBa,
HEOOXOIMMOCTH XUMUYECKH TPAMOTHOTO OTHOIIECHHS K COOCTBEHHOMY 3JI0POBBIO U OKPYXKaIOIIEH
cpene;

- IPYMEHEHUE NOJyYEeHHBIX 3HAaHUN U YMEHMH /17151 O€30MacHOT0 MCIOJIb30BAHUS BEILIECTB U
MaTepuasoB B OBITY, Ha TPOU3BOJICTBE U B CETLCKOM XO3SMCTBE, AJISl PEIICHUS MPAKTUYECKUX 3a1a4
B NIOBCEIHEBHOM JKU3HM, Ul MPEAYNPEXKACHUS SABICHUN, HAHOCAIIMX BpE 3/I0POBBIO YEIOBEKa U
OKpYKarollen cpere.

B 3agaun 00yueHnss XUMUW BXOJINT:

- ¢hopMUpOBaHKE 3HAHUI OCHOB HAyKH — BaXXHEHIINUX (DaKTOB, MOHATHI, 3aKOHOB M TEOPHA,
SI3bIKA HAYKH, TOCTYITHBIX 0000IIEHIIT MUPOBO33PEHUYECKOTO XapaKTepa;

- pa3BUTHE YMEHUN HAOMIOIaTh U OOBACHATH XUMUYECKUE SIBICHHUS, COONIOAATH MpaBHUIia
TEXHHUKHU 0€30MacCHOCTH MpHU paboTe ¢ BElIeCTBAMU B XMMHYECKOH J1a00paToOpuu U B IOBCETHEBHOM
KU3HHU;

- pa3BUTHE HHTEpeca K XHMHHM KaK BO3MOXHOW oOnactu Oyaymied mpakTH4ecKon
NESTENIbHOCTH; Pa3BUTHE WHTEIUICKTYalbHBIX CIHOCOOHOCTEH W TYMaHHUCTHYECKHX KauecTB
JMYHOCTH;
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- (opMHUpOBaHHE SKOJIOTHMYECKOTO MBIIUICHUS, YOKICHHOCTH B HEOOXOIUMOCTH OXPaHbI
OKPYXKAaroILEH Cpeabl.

OcBoeHme coJliep)KaHHusT YYEOHOH TUCHMIUIMHBI «XHMHUS», OOCSCIICUMBACT JIOCTHIKCHHE
CTYACHTaMH CJIEIYIOIUX PE3YyIbTaTOB:

* TMYHOCTHBIX:

— YyBCTBO T'OPJIOCTH U YBOKEHHS K MCTOPHU M JIOCTHXKCHHSM OTCYCCTBECHHOW XUMHYECKOM
HAYKW; XUMHUYECKH TPAMOTHOE MOBEICHHE B MPO(ECCHOHAIBHOU NEATSILHOCTH U B OBITY NpPHU
oOpallleHHH C XMMUYECKUMHU BEIIECTBAMH, MaTepUallaMU U ITPOIIECCAMHU;

— FOTOBHOCTh K TPOJIOJDKCHUIO O00pa30BaHMs M TOBBIMICHHS KBaJH(HUKAIUKA B U30paHHON
npodeCcCHOHANIBHON JEATSIILHOCTH U 00BEKTHBHOE OCO3HAHUE POJH XMMHUYECKUX KOMIICTCHIMH B
ITOM;

— YMEHHUE HCIIOJb30BaTh JIOCTHIKCHHUSI COBPEMECHHOW XMMHYECKOW HAayKH M XUMHYCCKHX
TEXHOJIOTUH Ui TIOBBIICHUST COOCTBEHHOTO WHTEIUICKTYAJIbHOTO pa3BUTUSI B BBIOpaHHOU
po(hecCHOHANTLHOM e TEIbHOCTH,

* METaNpPeIMETHBIX:

— HCHOJBb30BAaHHE pA3JIMYHBIX BUJIOB [IO3HABATEIBHOW JIEATEIBHOCTH W OCHOBHBIX
UHTEJUICKTYaJIbHBIX ONepanuii (MOCTAaHOBKHU 3a/1a4H, (POPMYJIMPOBAHUS THITOTE3, aHAJIN3a U CHHTE3a,
CpaBHEHUS, 000OIICHNUS, CUCTEMATU3AIMHY, BISBICHUS MPHUYMHHO-CIICJCTBCHHBIX CBS3CH, MOMCKA
aHayioroB, (OPMYJIMPOBAHMS BBIBOJOB) JIJIS PEIICHUS TIOCTABICHHON 3a/Ja4yd, NPUMEHCHUE
OCHOBHBIX METOJIOB MO3HAHHS (HAOJIIOICHHS, HAYYHOTO KCIICPUMEHTA) JJISl U3YUCHHUS PA3TMIHBIX
CTOPOH XMMHUYECKUX O0BEKTOB U IMPOIIECCOB, C KOTOPHIMH BO3HUKACT HEOOXOIUMOCTh CTAIKHBATHCS
B IpodeccnoHanbHOM chepe;

— HCIIOJIb30BAaHKUE PA3JIMYHBIX HCTOYHUKOB IS TMOJIyYCHHs] XMMHUYECKOH WH(pOpMaIuHy,
YMEHHE OLICHUTh €€ JOCTOBEPHOCTH ISl JOCTHIKEHHSI XOPOIIUX PE3YJIbTAaTOB B MPO(eCcCHOHATbHON
ctepe;

* IPEJMETHBIX:

— c(hopMHUPOBaHHOCTH MPEJCTABICHUI O MECTE XMMHUU B COBPEMEHHOW HAyYHOW KapTHHE
MHpa; MOHMMAHUE POJH XMMHUH B (POPMHPOBaHMM KPYro3opa M (YHKIHOHAIBHOH IpaMOTHOCTH
YeJI0BEKa JJIsl PEIICHUS TIPAKTUYECKUX 3a]1a4;

— BIIQJICHHE OCHOBOIIOJIATAIOIIUMH XUMHUYCCKHMHU TOHSATHSIMHU, TCOPUSMH, 3aKOHAMH |
3aKOHOMEPHOCTSIMH; YBEPEHHOE TI0JIb30BaHNE XUMUYECKOW TEPMHHOJIOTHEH H CHMBOJIMKON;

— BIAJCHHE OCHOBHBIMH METOJAMH HAy4YHOTO TIO3HAHHS, HCIIOJIB3YEMbIMH B XHMHH:
HaOJIOJICHNEM, ONHMCAaHHEM, H3MEPEHUEM, SKCIEPHUMEHTOM; yMeHHe o0padaThiBaTh, OOBSCHATH
pe3ysbTaThl MPOBEICHHBIX ONBITOB W JIENIaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSTH
METO/IbI TIO3HAHHUS TIPH PELICHUH MTPAKTHUECKHX 3a]1ay;

— cpOPMHUPOBAHHOCTH YMEHHS J]ABATh KOJMYCCTBEHHBIC OI[CHKU U MMPOM3BOAUTH PACUETHI MO
XUMHUYECKUM (POPMYIIaM U YPaBHEHHUSIM;

— BJIJICHHC TIPABUJIAMH TEXHUKH 0€30MIaCHOCTH TPH UCTIOJIb30BAHUM XMMHUYECKHIX BEIICCTB;

— c(OPMHUPOBAHHOCTh COOCTBEHHOM MO3MIIMH 110 OTHOUICHUIO K XUMHUYECKOH MH(pOpMaIuy,
IIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

1.4. IlepeueHb IJIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILIMHE (NepevyeHb
(opMupyeMBbIX KOMIIETEHIIUI)

He npenycMoTpeHsL.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOI JMCHHUIIJIMHBI M BUABI Y4e0HOH padoThl

Bceero CemecTpbl
Bun yae6HO# paboThI

4acoB 1 2
YuyeOHasn Harpy3ka (Bcero) 135 48 87
AyauTopHbIe 3aHATHUS (BCEro) 90 32 58
B ToMm umcne:
3aHATHSA JIEKIIMOHHOT'O TUIIA 32 12 20
MPAKTUYECKHUE 3aHATUS (TPAKTUKYMBI) 58 20 38
CamocrosiTesibHas padoTa (Bcero) 35 10 25
B TOM YHUCJIE:
Peghepam 14 4 10
CamocmosmenvHas HeayoumopHas paboma 6 suoe
OOMAUWHUX NPAKMUYECKUX 3A0aHULL, UHOUBUOVATILHBIX 21 5 15
3a0aHull, CAMOCMOAMeNbHO20 NOOOOPA U U3YUeHUs.
OONOJHUMENbHO20 MEeoPEemULecKo20 Mamepuand
KoucyabTanumn 10 6 4
[TpomexyrouHas aTTectanus (IK3aMeH/3a4eT/ud3aqueT) 5k3aMeH | audzader
OOwiast TpyA0EMKOCTh 135 48 87
2.2. CTpyKTYypa IMCUUIIUHBI:

KosinuecTBO ayTUTOPHBIX YaCOB CamocrosiTejbHast
pabora
HaumeHoBaHue pa3ie/ioB
u Tem Beero | Teopernueck | Ipakruueckue o0yuarourerocst (4ac)
oe o0y4yeHue 3aHATHUSA (BT. 4.
KOHCYJIbTALMH)

BBenenue 1 1
Pa3nen 1. O6mas u 30 12 20 16
HeOpraHu4vecKasi XuMusi
Tema 1.1. Xumus — Hayka 2 1 1
0 BEIIECTBAX
Tema 1.2. Ctpoenne atoma 3 1 2 1
Tema 1.3. Ilepuoanuecknii
3aKkoH U Ilepuonnyeckas
CHUCTEMa XUMUYECKUX 2 1 1 1
anemenTtoB Jl. U.
MenneneeBa
geezeelclT.;lé Ctpoenue 2 1 1 1
Tewma 1.5. ITonmumepst 2 1 1
Tema 1.6. IucnepcHblie 1 1 1
CUCTEMBI
Tema 1.7. Xumuueckne 3 1 5 1
peaxiuu
Tewma 1.8. PacTBOpHI 3 1 2 1




Tema 1.9. OkucnurensHO-
BOCCTaHOBUTEJIbHBIE
peaKIuu. DJICKTPOXUMHUYEC
KHE TTPOLIECCHI

Tema 1.10.
Knaccudukanus Bemects.
IIpocTsle BemecTna.

Tema 1.11. OcHOBHEIE
KJIACChl HEOPTraHUYECKUX U
OPraHWYECKUX COCTMHCHUM

Tema 1.12. Xumus
3JIEMEHTOB

Tema 1.13. XumMus B )KU3HHA
oOmecTBa

KoncyabTanuu

Paszgea 2. Oprannueckast
XUMHUSA

58

20

38

29

Tema 2.1 ITpeamer
OPraHUYEeCKON XUMHH.
Teopust crpoeHus
OPraHUYEeCKUX COCTUHEHUMN

Tema 2.2 IIpenenbHbie
YTJIEBOJIOPOIBI

Tema 2.3. DTUIIEHOBEIE U
JIMEHOBBIE YTIJIEBOIOPOIbI

Tema 2.4. AlleTUIIEHOBEIE
YTJIEBOJIOPOIBI

Tema 2.5. ApomaTuueckue
YIJII€BOIOPObI

Tema 2.6. IIpuponHsie
MCTOYHUKHU YTJIEBOJOPOJIOB

Tema 2.7. I'mapokcunbHble
COECIMHEHUS

Tema 2.8. Anpaerunsl 1
KETOHBI

Tema 2.9. KapOoHoBbIE
KHCIIOTHI B UX
MIPOU3BOJTHBIC

Tema 2.10. YrieBoasl

Tema 2.11. AMunBI,
aMUHOKHCIIOTEI, OEJIKH

Tema 2.12.
A3zoTcoaepkaime
TeTePOIMKINYECKIE
COEUHEHMS.
HyxkenHoBbIE KUCIOTHI

Tema 2.13. buonornuecku
AKTUBHBIE COEINHEHUS

KoncyabTanumu

Bcero no pucuumjinze

90

32

58

45




2.3. TemaTn4yecKkMii IJIAH U COJePKAHNE YUEOHOH TUCHUIINHBI « X UMM

HaunmenoBanue
pa3esioB U TeM

Conep:xanue yueOHOIro MaTepuaia, NpaKTU4YeCcKHe 3aHATHSA,
caMoCTOsITeJIbHAsI padoTa 00y4aroierocs

O0beM yacoB

YpoBeHb ycBOCHUA

1

2

4

BBenenne

Conep:xanue yueOHOro MaTepuaJia

Jlekuuu

Hayunbie MeTonpl MO3HAHUS BEIIECTB W XUMHYECKHX sBieHUH. Pounb
OKCIEPUMEHTAa W TEOPUU B XUMHUHU. 3HAUYCHHWE XHUMHH TIPH OCBOCHUU
npodeccuit CIIO u cneunanpaocteit CIIO ecTecTBeHHO-HAYYHOTO MPOUIIS
po(heCCHOHATTLHOTO 00Pa30BaHMSL.

Pa3nes 1. O61mas u Heoprannyeckasi XuMHsl

Tema 1.1. Xumug —
HayKa O BEIIECTBAX

Conep:xaHue yueOHOro MaTepuaJa

Jlexknun
Cocras BemiectBa. M3mepenue BelecTBa. ArperaTHble COCTOSIHUS BEIIECTBA.
Cwmecu Beniects.

IIpakTnyeckue (1a60paTOpHbIE) 3AHATHS

N3roroBnenne  Moxened  MOJIEKYJI — HEKOTOPBIX ~ OpPraHUYECKHX U
HeOpraHmyeckux BemecTB. OuyMcTKa BemecTB  (UIBTpOBaHUEM U
nuctuiusiiueit. OuncTka BEHIeCTB MEPEeKPUCTAILTA3AIUEH.

Pemenue 3a1a4 1 ynpaxHEHHH 110 TEME.

Tema 1.2. Ctpoenue
aToma

Conep:xaHue y4eOHOro MaTepuaJia

Jlekuuu
Atom — cnokHas yactuna. CoctaB aTOMHOTO sipa. DIEKTPOHHAs 000I09Ka
aTOMOB.

IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
Pemrenne 3aa4 u ynpaxHeHHH 110 TEME.

CamocrosiTesbHast padoTa
BrmonHeHMe 3amauuii 111 CaMOIIOATOTOBKH 10 TEME.

2,3
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Conep:xanue yueOHOro MaTepuaJia

Tema 1.3. § Jexunn 1
llepuopuyecknit | Orkpprrne mepuoamueckoro 3axoHa. IlepHOAMMEcKUil 3aKOH U CTPOSHHE
3aKOH 1 aToMa.
[epuonmyeckas IpakxTuyeckue (1a00paTOpHbIE) 3aHATHS
CHCTEMA CpaBHEHHUE CBONCTB IIPOCTHIX BENIECTB, OKCUIOB M TUIAPOKCHIOB DIIEMEHTOB 5
XUMHAYECKHAX 111 nepuona
onementoB I. .| perenne 3anau u ynpakuenuit o teme.
Menneneesa
CamocrosiTesibHas padora 53
BrimmonHenune 3agaHuil UIsT CAMOIIOATOTOBKH II0 TEME. '
Coaep:xanue yueOHOro MaTepuaJia
Jlexknuu 1
Ilonsatue o xumudeckod cBsa3u. KoBanmenTHas xumuueckas cBsa3b. MoHHasa
XUMHUYECKass CBsA3b. MeTalIMyeckas XHMHUYecKas CBs3b. BojopoaHas
Tema 1.4. Ctpoenne | xummueckas cBsa3b. KomiiekcooGpasoBaHue.
BeIecTsa TpakTH4eckne (1a60paTOPHbIE) 3aHATHS
KauecTBeHHbIe peakuuu Ha HoHbI Fe?" u Fe3*. 2
Pemenue 3ana4 u ynpaxxHEeHH 10 TeMe.
CamocrositeibHas padora 5 3
BeIntonHeHUE 3a0aHUH 110 TEME. '
Coaep:xanue yueOHOro MaTepuasa
1
Jlexknmuu
Tema 1.5. Heopraunueckue nonumepsl. OpraHndeckue noJIuMepsl.
Homamepst IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
O3zHakoMJyieHHe ¢ 00pa3iiaMu IIaCTMACC, BOJIOKOH, KaydyKOB, MUHEPAJIOB U
ropHbIX mopo/1. [IpoBepka miacTtMacc Ha IIEKTPUIECKYIO TTPOBOIUMOCTb, 2

TOPOYECTh, OTHOLIEHHE K PACTBOPAM KHUCJOT, IIEJI0YEH U OKUCIIUTEIIEH.
[TonydyeHue HUTEN U3 KAlIPpOHOBOM WJIM JJABCAHOBOM CMOJIBI.
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Tema 1.6.
HucnepcHbie
CUCTEMBI

Conep:xanue yueOHOro MaTepuasia

IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA

[lonsiTHE O AUCIIEPCHBIX CUCTEMAX. 3HAUEHUE JUCIEPCHBIX CUCTEM B XKUBOU
Y HEXXUBOU IPUPOJE U MPAKTUUECKOM KU3HU YEIIOBEKA.

Pemrenue 3ama4 u ynpaxHeHUH 110 TEME

CamocTrosiTesbHasi padora
BrimmonHenune 3agaHui UIsL CAMOIIOATOTOBKH II0 TEME.

2,3

Tema 1.7.
XUMHUYECKHUE
peakuuu

Conep:kanue y4eOHOTro MaTepuaa

Jlexnun

Knaccuukanus XuMUYECKUX peakuii B OPraHUYECKOW W HEOPTraHMYECKOU
XUMHHM. BeposSTHOCTP NpOTEKaHUs XUMHUYECKHX peakuuil. CKopocTb
XUMHUYECKUX peakuui. OOpaTuMOCTh XMMHYECKHX peakuuid. XHUMHUYECKOe
paBHOBECHE.

IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS

[TonmyuyeHue Kucnopoa pazaokKeHUeM epoKCHIa BOJOPOa U (UITH)
nepMaHraHara kanus. Peakuuu, naymue ¢ o0pa3oBaHuEM OCaJlKa, ra3a Win
BOJIBI JIUIS1 OPTaHUYECKUX U HEOPraHUYECKUX KUCIIOT.

Pemrenne 3ama4 u ynpaxHeHHH 110 TEME.

CamocrosiTesibHas padoTa
BrinosiHeHMe 3a1aHU U1 CAaMOIIOATOTOBKHU 10 TEME.

2,3

Tema 1.8. PacTBOpHI

Conep:xaHue y4eOHOro MaTepuaJia

Jlekuuu
[TonsiTue o pactBopax. Teopus 3JIEKTPOIUTHUECKON qucconuanuu. ['uaponus
Kak 0OMEHHBI MpoIiecc.

IIpakTnyeckue (1abopaTopHbie) 3aHATHSA

[IpuroToBneHue pacTBOPOB PA3IMYHBIX BHUJOB KOHLEHTpALUU. XapakTep
JUCCOLMAIUH PA3TUYHBIX THAPOKCHUIOB.

Pemenue 3a1a4 1 ynpaxxHEHHI 110 TEME.

CamocrosiTesbHast padoTa
BrimonHenue 3agaHui U1 CAMOIIOATOTOBKH IIO0 TEME.

2,3
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Conep:xanue yueOHOro MaTepuaJia

Jlexknun 1
T 19 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC peakiuu. Knaccudukanus
0 eMa .9 OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peAKIUN. XUMHUYECKUE HCTOYHUKH TOKA.
KHCITEIIBHO DNEKTPOIN3 PACIIIaBOB U BOAHBIX PACTBOPOB JIEKTPOJIUTOB.
BOCCTaHOBUTEJIbHbBIE
— HpaRanficmle (1adopaTopHbIe) 3aHATHS }
B3anMozeiicTBre METAIIIIOB ¢ HEMETAJJIAMU, a TAKXKE C pacTBOpPaMH COJIEH U
DNEKTPOXUMHUYECKUE . N N
- pacTBOpaMu KHUCIIOT. ]§3aI/IMOI[eI/ICTBI/Ie CEpHOI U a30THOM KHUCIOT C MEJBIO. 2
OkuciuTEeNnbHBIE CBOICTBA IE€pMaHraHaTa Kaiausl B pPa3jJUYHbIX Cpelax.
Pewrenne 3a1a4 u ynpaxHeHHH 110 TEME.
CamocrosiTesibHas padora 53
BrinosiHeHue 3a1aHuil 1u1si CaMONIOATOTOBKH 10 TEME. ’
Coaep:xanue yueOHOro MaTepuaJia
Jlekuuu 1
Knaccudukanus Heopranmueckux emiects. Meramibl. Koppo3ust MmeTamios.
O6mue cnocoObl monydeHus: MetauioB. Hemerasiebl.
IIpakTnyeckue (1aGopaTopHbIe) 3aHATHS
O3HakomiieHHe C oOpaslamH IpeJCTaBUTENeH KIacCOB HEOPraHWYECKHUX
Tema 1.10. BemecTB. O3HakoMJieHHEe ¢  OOpa3laMu  TPEACTABUTENIEH  KJIacCOB
Knaccudukanus opraHuueckux BemiecTB. O3HakoMieHMe C Koyuiekuued pyna. Ilomydenne
BemtectTs. [IpocTtele | kuciaopona m ero cBoictBa. IlomydeHue BoAOpona W €ro CBOMCTBA.
BELIECTBA. IlonyyeHne  IUIACTUYECKOW  CEpBI, XUMHUYECKHE  CBOMCTBA  CEpHI. 2
B3auMoeiicTBre MeTaioB ¢ pacTBOpamMu KUCIOT U cojeil. CBoiCTBa yris:
aZicopOLIMOHHbBIE, BOCCTAHOBHUTEJbHbIE. B3aumopelcTBue IMHKA WU
ATIOMHHMS C pacTBOpaMU KHCIOT W Iuenoyeil. OkxpallluBaHuE IUIaMEHU
KAaTHOHAMHM LIEIOYHbIX U IIETOYHO3EMENBHBIX METAJIOB.
Pemrenne 3aa4 u ynpaxHeHHH 110 TEME.
CamocrosiTesbHast padoTa 5 3
BrmosHeHMe 3amaHuii 111 CaMOIIOATOTOBKH 10 TEME. ’
Tema 1.11. Coaeprxanue yueOHOro MaTepuasa
OCHOBHBIE KJIaCCBI 1

HCOPTraHNYCCKUX 1

Jlekuu
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OpraHUYECKUX
COCTUHEHUN

Bonoponnsie coenrnenust HemetamwioB. OKCHIBI M aHTUAPUIBI KApOOHOBBIX
kucioT. Kucnorel opraHmyeckue u - HeopraHuyeckue. (OCHOBaHMS
OpraHMyYecKkue U Heopranuyeckue. AmdoTepHble OpraHUYecKue u
Heopranuueckue coequHenus. Conu. I'eHeTnueckas CBA3b MEXKIY KilaccaMu
OpraHUYEeCKHUX U HEOPraHUYECKUX COEUHEHUN.

IIpakTHyeckue (JiabopaTopHbie) 3aHATUSA

[Tonyyenue xJ10pOBOJOPOAA U COJISTHOM KUCIIOTHI, UX cBOMcTBa. [lonyuenue
aMMHMaka, ero cBorctna. [losmyuenue u cBoicTBa yriekucioro raza. Coiictsa
COJIIHOM, cepHO (pa30aBiieHHOM) M YKCYCHOH KucioT. BsaummopeiictBue

TUAPOKCHAa HaTpus ¢ consiMu (cynbdatom menu (I1) u xnopunom amMmmoHus). 2
Paznoxenne rumpokcuaa menu. llomydenue u am@oTepHBIE CBOICTBa
rupokcuaa amoMunus. [lomyuenue xecTkoi BOJbl U U3yUYEHUE €€ CBOMCTB.
YcTpanenue BpeMEHHOM U MOCTOSIHHOM JKECTKOCTH.
Pemrenne 3aa4 u ynpaxHeHHH 110 TEME.
CamocrosiTeibHas paGora 23
BrinonHnenue 3aganuii Ui CaMOTIOATOTOBKH 110 TEME. ’
Conep:xanue yueOHOro MaTepuaJa
Jlexknmuu 1
s-OnemenTtsl. Bogopon. OnemenTsl [A-rpynnel. Onementsl [[A-rpynnsl. p-
OnemeHThl. AnmOMHUHUNA. Yriaepoa U KpemHuil. ['amorenbl. XanbKOTEHBI.
Tema 1.12. Xumus
S TEMOHTOB OnemeHTsl VA-rpynmsl. DnemMeHTsl [VA-rpynnsl. d-DneMeHTHI.
IIpakTnyeckue (1aGopaTopHbIe) 3aHATHS
ITosnydyeHne ruIpOKCUIOB AIFOMUHHUS U IUHKA; UCCIIEJOBAHUE UX CBOWCTB.
[Tonydenue u vccneg0BaHnEe CBOMCTB OKCUIOB CEPBI, yriiepoa, pocdopa. 2
N3yueHne cBOMCTB MPOCTHIX BEIIECTB U COEMHEHUH S-, P- U d-371€MEHTOB.
Pemrenne 3a1a4 u ynpaxHeHHH 110 TEME.
Conep:xanue yueOHOro MaTepuaJa
Tema 1.13. Xumus B
CamocrosiTesbHast padoTa 2,3

JKHU3HHU 001I1eCTBa

BrmosHeHMe 3amaHuii 111 CaMOIIOATOTOBKH 10 TEME.
Hanucanue pedepara mo teme.

KoncyabTanun
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Pa3nen 2. Oprannyeckasi XuMmusi

Tema 2.1 [Ipenmer
OpraHn4eCcKon
xumuu. Teopus
CTPOEHUS
OpPraHUYECKUX
COCIMHEHUN

Conep:xanue yueOHOro MaTepuaJia

Jlexnun

IIpenmer opranndeckoit xumuu. Teopust CTpOEHUSI OpraHUYECKUX
coenunenuiit A. M. byrneposa. Kinaccudukanus opraHnyeckux
coeanHeHuil. OCHOBBI HOMEHKJIATYpPbl OPraHUYECKUX BEILECTB. THIIbI

XUMHUYECKHNX CBSI3CH B OpraHn4YC€CKUX COCAUHCHHUAX 1 CIIOCOOBI UX pas3pbiBa.

Knaccudukanus peakiuii B opranndeckoii xumun. COBpeMeHHbIE
MIPEACTABICHUS O XUMUUYECKOM CTPOCHHH OPTaHUYECKUX BEIICCTB.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA

OOHapyxeHue yriaepoJia ¥ BOJAOPOia B OPraHMIECKOM COCTMHEHUH.
Ob6napy>xenue rajgoreHoB (mpoba beitnpiTeiina).

N3roroBnenne Moaenen MOJIEKyJ —IPEACTaBUTENIEH pa3IMYHbIX KJIACCOB
OpPraHUYECKUX COCAUHEHUN.

CamocrosiTesibHas padoTa
Brinonsenyve 3agadauii 11k CAaMOIIOATOTOBKHU I10 TEME.

2,3

Tema 2.2
[Ipenenbubie
YIIIEBOIOPOABI

Conep:xaHue y4eOHOro MaTepuaJia

Jlexknmuu
I'omosornueckuit psaa ankaHoB. XMMHUYECKHE CBOMCTBA AJIKAHOB.
[Ipumenenue u cnocoObl MOTYYeHHsI allKaHOB. LIMKI0anKaHBI.

IpakTuyeckne (1aGopaTOpHbIE) 3aAHATHUSA

[Tonyyenue MeTaHa U U3y4EHHUE €r0 CBOMCTB: TOPEHMS], OTHOLICHUS K
OpOMHO¥ BOJIE M pacTBOPY NepMaHTaHaTa Kajaus. Mi3roToBienune Mojenei
MOJIEKYJT aJIKaHOB ¥ TraJloreHankaHoB. M3rorosnenue napaduHUPOBAHHOMN
6YMaFI/I, HCHOBITaHHE €€ CBOMCTB: OTHOIIIECHUS K BOJC U XXHpaM.

O6Hapy>1<eHHe BOJBbI, CaXXH, YTJICKUCIIOIO I'a3da B IPOAYKTaX ropCHUsA CBCUU.

O3HaKOMJIEHHE CO CBOMCTBAMU TBEPJIbIX Mapa(UHOB: MJIaBICHUEM,
PacTBOPUMOCTBIO B BOJE M OPraHUYECKUX PACTBOPUTEIAX, XUMUYECKON
WHEPTHOCTHIO (OTCYTCTBUEM B3aUMOJICHCTBHSI C OPOMHOM BOJIOM,

pacTBOpaMu MnepmMaHranata Kajivd, TMApOKCUa HaTpUAd U CCpHOfI KI/ICJ'IOTBI).
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CamocTrosiTesbHasi padora

Brinmonnenue 3agaHuii jisi CaMOIIOATOTOBKHU 110 TEME. 2,3
Conep:kanue y4eOHOIro MaTepuasa
Jlexkuun
I'omonornuyeckuii  psAx  alKeHOB. XHMMHYECKHE CBOMCTBA  QJIKEHOB. 1
[IpuMeHneHne u crmocoObl TOJMyYEeHHs] adKeHOB. AukaaueHbl. OCHOBHBIC
MOHSATUS XUMHUH BEICOKOMOJIEKYJISIPHBIX COSIMHEHUH (Ha TpUMEpPE MPOyKTOB
MTOJIMMEPH3AIINN AJTKEHOB, AJIKAJMEHOB M MX TaJIOT€HIIPOU3BOIHBIX ).
Tema 2.3.
OTUIICHOBEIC U
IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
JUACHOBRIC [Tonyuyenue sTHIeHA HETUApPATALIMEH STUIIOBOTO ciupTa. B3aumoseiicteue
YITICBOROPO/IB! ATUJICHA ¢ OPOMHOM BOJIOH, paCTBOPOM IepMaHraHaTta kainus. CpaBHEHUE
MJIAMEHU HTUJICHA C IJITaMEHEM TPEACIIbHBIX YIIIEBOJI0POI0B (METaHa, 2
npomnaH-0yTaHoBoi cmecu). OOHapyKeHUE HEeTpeAeIbHBIX COSIMHEHUI B
KepocuHe, ckunuaape. O3HakoMIICHHE ¢ 00pa3IiaMyl IMOJTHATUIICHA U
nonunponuicHa. Pacno3naBanre o0pa3iioB ajlKaHOB U AJTKEHOB.
CamocrosiTesibHas padoTa 23
BrimonHenue 3aganuii 171 CaMOIIOATOTOBKH MO TEME. ’
Coaep:xanue yueOHOro MaTepuasia
Jexkuun 1
l'omonornyeckuit psg alIKMHOB. XUMHUYECKHE CBOMCTBA M NPUMEHEHHUE
Tema 2.4. ankuHOB. [lonmydyeHune alkuHOB.
ATnieTniIeHOBEIE
YTJIEBOIOPOIBI IIpakTuyeckue (iabopaTopHbIe) 3aHATHUS 5
N3roroBnenue moeneit MOJIEKyJ alKUHOB, UX U30MEPOB.
CamocrosiTesibHas padora.
BrImtonHeHne 3a1aHuil U1 CAaMOIIOATOTOBKH IO TEME. 2,3
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Conep:xanue yueOHOro MaTepuaJia

Jlekuuu 1
Tema 2.5. I'omonoruyeckuii psia apeHOB. XMMUYECKHE CBOMCTBA apeHOB. [Ipumenenue
ApomaTtuieckue U MTOJIy4€HHUE apEHOB.
YIJIEBOAOPOBI IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA 2
Pewrenue 3ama4 u ynpaxHeHHH 110 TEME.
CamocTrosiTesbHasi padora 53
BrinosiHeHue 3agaHuil 1u1si CaMONIOATOTOBKH 10 TEME. ’
Conep:xanue yueOHOro MaTepuaJia
1
Jlekuuu
Tema 2.6 Heds. [Tpupoanslii 1 nonyTHeI HeQTsIHON ra3pl. KaMeHHBIH yrois.
TTpupoHbie IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
HCTOUHMKI OnpeneneHre HATWYHMS HENPEICIbHBIX YIJICBOJIOPOJOB B OCH3WHE U 2
YTJIEBOZI0PO/IOB KepocuHe. PacTBOpMMOCTh  paznu4HbIX  He(TenpoayKToB (OeH3MHA,
KEepPOCHHa, AU3eJIbHOTO TOIUIMBA, Ba3elnHa, napaduHa) qpyr B IpyTe.
CamocrosiTesibHas padora 53
BrinosiHeHue 3aganuil 1uisi CaMONIOATOTOBKY 10 TEME. '
Conep:xanue yueOHOro MaTepuaJa
Jlekuunu 1
Crpoenue u knaccupuKaius CupToB. XUMHUYECKHE CBOMCTBA aJTKaHOJIOB.
CrnocoOsI monydenus cnuptoB. OTneapHbIe TPEICTABUTENN AIKaHOIOB.
Tema 2.7 MHoroaromusle ciupThl. DeHo.
I'mapoxcuiibHbIe IpakTuyeckne (1aGopaTopHbIE) 3aAHATHUSA
COETMHEHUS N3ydyeHne pacTBOPUMOCTH CIUPTOB B BoJie. OKUCIIEHNE CIIUPTOB
Pa3IMYHOTO CTPOSHUSI XpOMOBOM cMechio. [lomyuenue nuatunoBoro 3¢gupa. 2
[Tonyuenue rnunepara meau. Pektudukaius cMecu 3TaHOI—BO/IA.
OO6Hapy>keHue BOJIbl B a3€0TPOITHOM cMeCH BOJBI M 3TUIIOBOTO CIHUPTA.
CamocrosiTesibHas padoTa 23
1

Brinonnenue 3agaHuii aj1si CaMOIIOATOTOBKHU 110 TEME.
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Tema 2.8.
Anpaerunsl u
KETOHBI

Conep:kanue y4eOHOTro MaTepuaa

Jlexkuun

['omosiornueckue psapl AbAETHAOB U KETOHOB. XMMHUYECKUE CBOMCTBA
aNbJICTUIOB ¥ KeTOHOB. [I[puMeHeHue 1 mosydeHne KapOOHUIbHBIX
COCIUHCHH.

IIpakTnyeckue (1a6opaTopHbIE) 3AHATHS

N3yueHne BOCCTaHOBUTENBbHBIX CBOMCTB aJIbIE€IM/I0OB: PEAKIIHS
«cepedpsTHOTOo 3epKaliay, BoccTaHoBIeHUE ruapokcuaa meau (11).
B3aumoneiictBue popmanbaeruaa ¢ ruapocyibhputoM Hatpus. OKUcIeHne
9TAHOJIA B OTAHAJIb PACKAJICHHOW MEIHOM IIPOBOJIOKOH. Ilomydenne
¢benonopopmanbIeruAHOrO nojimmepa. PacrosHaBanue pacTBopa aneroHa u
dbopmManmHa.

CamocrosiTesibHas padora
BrimmonHenue 3agaHnuil UL CAMOIIOATOTOBKH II0 TEME.

2,3

Tema 2.9.
Kap6onoBeie
KHUCJIOTBHI M HX
MIPOU3BOJTHBIC

Coaep:xanue yueOHOro MaTepuaJia

Jlexkuuu

['omonoruueckuii psa mpeaenbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
XuMHYecKue cBOMCTBA KapOOHOBBIX KUCIOT. CrIOCOOBI MOTyYeHUS
KapOOHOBBIX KUCIOT. OT/IETbHBIE MPEICTABUTENN U WX 3HaUeHUE. CII0KHbBIE
a¢upsl. XKupbl. Conu KapOOHOBBIX KUCIOT.
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IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS

PacTBOpUMOCTH paznuyHbIX KapOOHOBBIX KUCJIOT B Boje. B3aumogeiicTBue
YKCYCHOUM KUCIIOTHI ¢ MeTayutamu. [Tomydenue nzoammioBoro 3¢upa
YKCYCHOM KUCIOThI. CpaBHEHUE CTENIEHU HEHACBIILIEHHOCTH TBEPAOIO U
XKUAKOTro KupoB. OMblIeHHE )upa. [loyueHue mblia 1 U3y4eHHE ero
CBOMCTB: MEHOOOPa30BaHMsl, peaKMii HOHHOTO OOMEHa, THIPOIU3a,
BBIJICJICHHS] CBOOOIHBIX KUPHBIX KUCIOT. B3aumoeiictBue pactBopa
YKCYCHOM KHUCJIOTBI C MAarHUEM, OKCUIOM LIUHKa, Tuapokcugaom xeresza(lll),
pacTBOpoM KapOoHaTa Kaius U creapara Kaius. O3HaKOMIICHHE C
oOpa3iamu cloKHbIX 3(¢upoB. OTHOILIEHUE CIOKHBIX YIPUPOB K BOJAE U
OpraHMYEeCKUM BellecTBaM. BbIBeieHNE JKUPHOTO MATHA C TIOMOILBIO
CII0HOTO 3¢upa. PacTBOpUMOCTD KUPOB B BOJIE U OPTaHHUECKUX
pactBopuTeisix. CpaBHEHHE MOIOIIMX CBOMCTB X035WCTBEHHOTO MbLJIa U
CMC B kecTKOH BOJE.

CamocrosiTesibHas padora
BrimmonHenune 3aaHuil UL CAMOIIOATOTOBKH II0 TEME.

2,3

Tema 2.10.
YrineBoabl

Coaep:xanue yueOHOro MaTepuaJia

Jlexknuu
[Tonsitue 06 yrimeBogax. Monocaxapunsl. ucaxapunel. [lomucaxapub.

IIpakTnyeckue (1aGopaTopHbIe) 3aHATHS

Peaxius «cepebpssHOTO 3epKaiiay IIII0K03bl. B3anMoaeicTBIE TITIOKO3bI ¢
ruapokcuaom meau (1) npu pasnuunbix Temneparypax. JlelicTBue
aMMMa4HOT'O pacTBOpa okcuaa cepedpa Ha caxapo3y. OOHapyxeHue
JIaKTO3bI B MOJIOKe. JleficTBre oa Ha Kpaxmain. O3HaKOMIIEHUE C
(bU3MYECKUMHU CBOMCTBAMHU TIIFOKO3bI (aNITEUHasl yIIaKOBKa, TAOJIETKH).
Kucnotsslil ruaponns caxaposbl. 3HAKOMCTBO ¢ 00pa3amMu MOoJIMCaXapHIoB.
OOHapyxeHue Kpaxmaja ¢ TOMOIIbI0 KAUeCTBEHHOH peakiiy B MeJIE,
xJiebe, Horypre, MaprapruHe, MaKapOHHBIX M3/ENUAX, KpyHax.

CamocrosiTesbHast padoTa
BrmonHeHMe 3amaHuii 111 CaMOIIOATOTOBKH 10 TEME.

2,3
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Conep:xanue yueOHOro MaTepuaJia

Jlexkuun 1
Krnaccudukanus u n3omepust aMUHOB. XUMUYECKUE CBOWCTBA aMHHOB.
[Ipumenenue 1 nojiydeHue aMMHOB. AMUHOKHUCIJIOTHI. beku.

Tema 2.11. Amunsbl, | [IpakTudyeckue (JIaGopaTopHbIE) 3aAHATHS
AMUHOKHCIIOTHI, OO6pazoBanue coseit anunuHa. bpomupoBanue anunuHa. OOpa3oBaHue
Oenku cosed rimnuHa. [lomyuyenue MeaHo# conu riunuHa. JleHaTypanus Oenka. 3
L{BeTHBIE peakiuu 6enKkoB. V3roToBiieHNE IIApOCTEPKHEBBIX U 0O0BEMHBIX
MojieTiel U30MEpHBIX aMUHOB. PacTBopeHue OeIKoB B BOJIE M X
koaryssius. OOHapy)eHne O0eKa B KyYpHHOM SHIE U MOJIOKE.

CamocrosiTesibHas padora 2
BrimmonHenune 3agaHuil UIsL CAMOIIOATOTOBKH II0 TEME.

Coaep:xanue yueOHOro MaTepuaJia

Tema 2.12. 1
Jlekuuu
A3zoTcoaepixaiiue
HyxkenHoBble KUCIOTBHI.
TreTEPOLUKINYECKUE
S —— IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
' N3rotoBneHne 00bEMHBIX U MIAPOCTEPKHEBBIX MOJIENEH a30TUCTHIX 3
Hyxnennosbie
TETEPOLUKIIOB.
KHUCJIOTBI
CamocrosiTesbHast padoTa 2
BrinosiHeHue 3aganuil 1u1si CaMONIOATOTOBKH 10 TEME.
Coaepixanue yueOHOro MaTepuasa
Tema 2.13. Aep y P
buonornueckun
CamocrosiTesbHast padoTa 2
AKTHBHBIE 9
Beinonnenue 3aganuil 1u11 cCaMOIIOATOTOBKH I10 TEME.
COECIMHEHUS
Hanwucanue pedepata o teme.
KoncyabTanun 4

Hna xapakmepucmuku ypo8Hsa 0C80eHUs YUeOH020 Mamepuala UCnoab3yomcs ciedyrouue 0003HAUeHUs.:

1. — o3nakomumenvHovlll (Y3HABAHUE paHee U3YUEHHBIX 00BEKMO8, CBOUCME);

2. — penpoOdyKmueHblil (8blNOIHeHUe 0esIMeNbHOCU NO 00pA3Yy, UHCIPYKYUU ULU NOO PYKOBOOCMBOM)

3. — npoOyKmMueHbLI (NIAHUPOBAHUE U CAMOCTOSAMENbHOE BLINONHEHUE 0esiMeIbHOCMU, peueHue NPOOIeMHbIX 3a0a4)
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2.4. Conep:xanue pa3iesioB TUCUUIIMHBI

2.4.1. 3aHATHA JEKIIUOHHOI0 THIIA

Ne
pas
Jen

a

HaumenoBanue
pa3zieyioB U TEM

Coneprxanue pasjena

®dopma
TEKYIIETro
KOHTPOJIS

1

2

3

4

1 cemecmp

Bsenenue

Hayunbie MeTOAbI MO3HAHMS BEIIECTB M XUMHUECKUX
sIBJIEHUH. PoJib SKCIEpUMEHTa U TEOpUH B XUMHH. 3HAYEHUE
XuUMuU pu ocBoeHuu npodeccuii CITO u cienmanbHoOCTEH
CIIO ectecTBeHHO-HaYy4yHOTO TTPOdIIst MPohecCHOHATBHOTO
o0Opa3oBaHwUsl.

Pazgen 1. O0mas u HeopraHudeckasi XUMHS

Tema 1.1.
XumMusa —
HayKa o
BEIleCTBax

CocraB BemiecTBa. XUMHUYECKUE HIEMEHTBI. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyIIpHOTO
1 HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH ABOTaJpo U €ro
cnenctus. Mi3amepenue BemiectBa. Macca aToMoOB u
MOJICKYJ. ATOMHAsI eTuHUIAa MacChl. OTHOCUTEIILHEIC
aTOMHas U MoJieKyJsgpHas Macchl. KonnyecTBo BemiecTa.
Uucno ABoraapo. MonsipHast Mmacca. 3aKkoH ABOTaJIpo U €ro
ciencTBusi. MossipHbIi 00beM BEUIECTB B ra3000pa3HOM
COCTOSTHUH. ATperaTHbIC COCTOSIHHSI BeIIecTBa. TBepoe
(kpucTtammnueckoe u amop(pHoe), )KHIAKOE B ra3000pa3zHoe
arperaTHble COCTOSIHHS BeniecTBa. CMecH BEIECTB.
Paznuums Mexay cMecsiMu M XUMUYECKUMU COSAMHEHUSIMU.
MaccoBasi 1 00beMHast 10JI1 KOMIIOHEHTOB CMECH.

Tema 1.2.
Crpoenue aToma

CoBpeMeHHbIE MPEACTABICHUS O CTPOSHUU aToMa.
KopnyckynsipHO-BOJIHOBOM Ayalii3M YaCTUL MUKPOMHUPA.
CoctaB aromHOrO0 s11pa. HyKIOHBI: MPOTOHBI U HEHTPOHBHI.
M3oTombl M HYKIHIBL. DJIEKTPOHHAS] 0007I0YKa aTOMOB.
[TonsiTHE 00 1IEKTPOHHOU OPOUTAIU U DTIEKTPOHHOM
oOnake. KBaHTOBBIE UncCIa: TJIaBHOE, OPOUTAILHOE
(mobouHOE), MarHUTHOE U CIMHOBOE. Pactipenenenue
AJIEKTPOHOB 10 SHEPTETUICCKUM YPOBHSIM, TIOTYPOBHSIM U
OpOUTAISIM B COOTBETCTBUU C MPUHIIMIIOM HAMMEHbIIIEH
sHepruu, npuHIunoM [aymu u npaswiom ['yaa.
DNeKTpOHHBIE KOH(UTYpAITK aTOMOB XUMHUYECKHIX
JJIEMEHTOB. BaJleHTHBIC BOBMOKHOCTH aTOMOB XUMHUYECKUX
AIIEMEHTOB. DJIEKTPOHHAS KJIaCCU(UKAIIMS XUMHUYIECKUX
9JIEMEHTOB: S-, P-, d-, f-37IeMeHThI.

Tema 1.3.
[Tepuonnueckuii
3aKOH U
[Tepnonnueckas
cucremMa
XUMHUYECKUX
aneMeHToB /I.
U. Menneneena

[lepuoanueckas cuctema u ctpoenue aroma. Guznyeckuii
CMBICIT TIOPSIZIKOBOTO HOMEPA JIEMEHTOB, HOMEPOB TPYIITIHI
u niepuoa. [lepuonnueckoe n3MeHEHNE CBONCTB
3JIEMEHTOB: paJinyca aToMa; YHEPTruu NOHU3AIINN;
3JEKTPOOTpULATENBHOCTH. [IpUUMHBI U3MEHEHUs
METAJITINYECKUX Y HEMETAIINYECKUX CBOMCTB JIEMECHTOB B
rpynnax u nepuojiax, B TOM YUCIe OONBIINX U
cBepxOonpinx. 3Hauenue [leproanueckoro 3akoHa u
[lepuoanueckoit cucreMbl XUMUYECKHUX 311eMeHTOB JI. W.
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Menpeneesa s pa3BUTHS HAYKA U IOHUMAaHUS
XUMUYECKON KapTUHBI MUPA.

Tema 1.4.
Crpoenue
BEIIIECTBA

IloHsTHE 0 XUMHUYECKOM CBA3H. THITBI XUMHYECKHUX CBSI3CH:
KOBAJICHTHAsI, HIOHHAsA, METaJUIMUecKasi U1 BOJOPOIHAS.
KoBanenTHas xumuueckas cBs3b. JIBa MexaHu3Ma
o0pa3oBaHUs 3TOH CBSA3U: OOMEHHBIN U JJOHOPHO-
akienTopHelii. 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 CBs13b. OCOOBIA THII XUMUYECKON CBS3H,
CYIIECTBYIOIIMI B MeTaJIaxX U cruiaBax. CBoicTBa
METAUTMYECKON CBsI3U. BogopoaHas XuMU4ecKast CBA3b.
Mexanusm oOpa3oBaHus Takoi cBs3u. Ee kimaccudukanus:
MEXKMOJICKYJISIpPHAS. U BHYTPUMOJICKYJIIpHAsL BOJJOPOIHBIC
cBsi3u. duznyueckre CBOMCTBA BEMIECTB C BOJAOPOAHOM
cBs3b10. KommuiekcooOpazoBanue. [IoHsATHE 0 KOMIUIEKCHBIX
coeguHeHusX. KoopanHanmoHHOe Yucio
KOMIUIEKCOOOpa3zoBaresi. BHyTpeHHSsS ¥ BHEITHSS cdepa
KoMIuieKcoB. HOMeHKIaTypa KOMIUIEKCHBIX COEUHEHU.
Hx 3nadenue.

v, T

Tema 1.5.
[Tonumeps!

HeOpraHH‘leCKI/Ie IMOJIUMEPBLI U OPraHUYCCKUC. CTI)YKTypBI
IOJIMMEPOB, UX KJIaCCI/I(i)I/IKaIII/ISI H CIIOCOOKI ITOJIYUCHUA.

v, T

Tema 1.6.
JucnepcHsie
CUCTEMBI

Krnaccudukanus qucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOrO COCTOSIHUSI IUCTIEPCUOHHOMN 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 KUBOW M HEXKUBOU MPUPOE U
MPAKTUYECKON KU3HH YEJIOBEKA.

P,V, T

Tema 1.7.
XUMHYECKHE
peakuuu

Krnaccudukanys XuMHUeCKUX peakliuii B OpraHuueckoi u
HEOPraHU4ecKou XxumMuu. [IoHATHE 0 XUMUYECKOHN peaKkuu.
Peakuuu, naymue 6e3 n3aMeHeHUs1 KAaYECTBEHHOI'O COCTaBa
BEILECTB U C U3MEHEHUEM COCTaBa. BeposaTHOCTH
MIPOTEKAHNs XUMUYECKHUX peakuuid. BHyTpeHHss sHeprus,
sHTanIbNMA. TennoBoil 3¢ ekt XUMHUUYECKUX PeaKIHi.
Tepmoxumuueckue ypaBHeHus. CTaHaapTHas! SHTAIbIIHS
peakiuii u o6pazoBanus BemecTB. 3akoH I'. U. I'ecca u ero
cienctBus. JHTponus. CKOPOCTh XUMUYECKUX PEAKITHIA.
[TonsaTtue o ckopoctu peakuuii. CKOpoCTb TOMO- U
reTeporeHHON peakuu. DHeprusi akTuBauu. GakTopsl,
BIIMAIOIINE HA CKOPOCTb XMMUYECKOM pEaKIuu.

Tema 1.8.
PactBops1

ITonsaTue o pactBopax. GU3NKO-XUMHUYECKas IIPUPOIA
pacTBOpEHMS U PacTBOPOB. B3anmoaeicTere pacTBOpUTENS
U PaCTBOPEHHOIO BellecTBa. PacTBOpUMOCTB BEILLIECTB.
CrniocoOblI BhIpayKeHUS! KOHIIEHTPAIlMH pacTBOpoB. Teopus
JJIEKTPOJIUTUYECKON AUcconMaui. MexaHusm
JVCCOIIMAIIMY BEIIECTB C Pa3IUYHBIMHA TUITAMH XUMHAYECKHUX
cBsi3e. OCHOBHBIE TIOJIOKEHUS TEOPUH IIEKTPOIUTUYECKOU
nucconuanui. CTeneHb AMEKTPOIUTUYECKON TUCCOIMAUN
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u GakTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPEHHE
3JIEKTPOJIUTHL. Jlucconumanus Boabl. BonopoaHblil
nokasaresb. Cpela BOJHBIX PaCTBOPOB JIEKTPOJIUTOB.
I'uaponns kak oOMeHHbIN npouecc. HeoOpaTtumblit
TUPOJIN3 OPraHMYECKUX U HEOPraHMYECKUX COCIUHEHUN U
€ro 3HAa4EeHHE B IPAKTUUECKOM JEATEIbHOCTH YEJIOBEKA.
OO6patumblii TuAPOIN3 cosield. CTyneHYaThld THAPOITU3.
IIpakTyecKkoe NIpUMEHEHHE

9 Tema 1.9. [TonsTHE 00 OKHCIUTEILHO-BOCCTAHOBUTENIBHBIX peakiusax. | Y, T
OxkucnurenbHo- | OKUCIUTENU U BOCCTAaHOBUTEIH. OKUCIUTEIBHO-
BOCCTAaHOBUTENIb | BOCCTAHOBHUTENIbHAS ABOMCTBEHHOCTD. Kitaccudukanus
HBIE PEAKIUU. OKHCIIUTEIHHO-BOCCTAHOBUTEBHBIX PeaKInil. XUMUYECKUE
DNEeKTPOXUMHUYE | UCTOUHHUKHU TOKA. DJIEKTPOJHbIE NOTEHIMAIBI. Py
CKHE MPOIIECChl | CTAaHAAPTHBIX JIEKTPOJAHBIX OTCHIIMAJIOB
(2MEKTPOXUMHUYECKHM Pl HANIPSHKEHUN METAIIJIOB).
lNanbBaHMYECKHE 3EMEHTHI U MPUHIUIIBI KX PaOOTHI.
CocraBneHure ralbBaHUYECKUX JIEMEHTOB. DIIEKTPOIU3
pacruiaBoB ¥ BOAHBIX PACTBOPOB AIEKTPOJIUTOB. [Iporiecchr,
MIPOUCXOAIINE HA KATOJIE U aHO/IE. Y PaBHEHUS
3JIEKTPOXUMHUUECKHX TporieccoB. [IpakTuueckoe
MIPUMEHEHHE BJIEKTPOJIN3a.
10 | Tema 1.10. Knaccudukanus seopranndeckux BemiecTs. [Ipocteie u vV, T
Knaccudukanus | CIOKHbIC BerecTBa. OKCHbI, THAPOKCHBL, COMH (MX
BEILICCTB. KJ1accupuUKalus, XUMUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CITOCOOBI onyueHust). Metamsl. [Tonoxxenue
METAJUIOB B MEPUOJUYECKON CUCTEME U OCOOCHHOCTH

BeIIcCTRA. cTpoeHus ux aToMoB. OOuIe Gpu3nvecKre U XUMHIECKHe
cBoiicTBa MeTaiioB. [IpombliieHHBIE U 1a00paTOPHBIE
crocoObl monyyeHus: metauioB. Hemeramnsl. [lonoxxenue
HEMETAJIJIOB B IEPUOUYECKON CUCTEME U OCOOCHHOCTH
cTpoeHus ux aToMoB. OO1mIe GPu3nvecKre U XUMHIECKHe
cBOMCTBa HeMeTa/IoB. [IpoMbIIIIeHHBIE U Ta00paTOpPHBIE
CrocoObI MOTyYEHUS] HEMETAJUIOB.

11 | Tema 1.11. Bonoponnsie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHOBHBIE AHTUJPHUIBI KAPOOHOBBIX KUCTOT. KHUCIOTHI OpraHndeckue u
KJIaCChI Heoprannueckue. Kimaccudukaius opraHu4eckux u
HEOpPraHWYECKHU | HEOpraHu4eckux kuciot. OOiue cBoiicTBa KUCIIOT.

X " OcHoOBaHUS OPraHUYECKUE U HEOPTAHHYECKHE.

OpraHUYECKUX AMoTepHbIe OpraHu4YecKre U HeOpraHHUECKHe

COCTMHEHU I coenuHeHusi. OCOOEHHOCTH CBOMCTB COJIEH OpPraHUYECKUX U
HEOPraHUYECKUX KUCIIOT. [ 'eHeTnyeckas CBsi3b MEXy
KJIaCCaMM OPTaHMYECKUX U HEOPTaHUYECKUX COCAMHEHUH.

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

BOJIBI KaK CPe000pa3yIOIIEro BemecTBa KIETKH. DIEMEHTHI
I, Il A-rpynmn. O61mias xapakTepucTHKa MIEeTOYHBIX
MetaiioB. [lonydyenue, puznueckue U XUMUYECKUE
CBOMCTBA LIEIOYHBIX METAIIJIOB. P-DJIEMEHTHI.
XapakTepucTHKa aTIOMUHHS, YIIIepo1a, KPeMHUS,
raJIOreHOB, XaJbKoreHoB. [lonyyenue, ux ¢pusndeckue u
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xuMudeckue cBoricta. DiemeHTsl 1V , V A-rpymnm. O6mas
XapaKTEPUCTUKA JICMEHTOB 3THX I'PYII Ha OCHOBAHHMH HX
nojoxxeHus B [lepuoanyeckoii cucreme snementon /1. U.
Menpeneesa u crpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS
aToMOB d-3JIEMEHTOB

13

Tema 1.13.
XUMHUS B )KU3HU
o01ecTBa

Xumus u IIPpOU3BOJACTBO. XuMHu4decKas HIPOMBIINUICHHOCTD U
XHUMHUYCCKUEC TCXHOJIOI'NN. CBIpBe JIA XHMHYSCKOM

IPOMBIINIIICHHOCTH. Boz[a B XMMHYECKOM MNPOMBIIIJIICHHOCTH.

OHeprus Ui XMMUYECKOro pou3BocTBa. Hayuneie
IIPUHLIMIIBI XUMHUYECKOTO TPOU3BO/ICTBA. 3aluTa
OKPY’KaIOILEeH Cpellbl U OXpaHa TpyJa PU XUMHUUECKOM
npou3BoicTBe. OCHOBHBIE CTAAMH XUMUYECKOTO
IIPOU3BOJCTBA. XMMHMS B CEIBCKOM XO3AMUCTBE. XUMH3ALM
CEJIbCKOT'0 XO3sIMCTBA U €€ HallpaBiIeHUs. Y 100peHus U UX
knaccudukanms. XUMUYECKHE CPEICTBA 3AIIUTHI PACTCHUH.
OTtpunarenbHble NOCIEACTBUSA IPUMEHEHHUS

MECTULUAOB ¥ 00ph0a ¢ HUMU. XUMHU3AIIHS
KUBOTHOBOJICTBA. XUMHUS U IOBCEIHEBHAS KU3Hb YEIIOBEKA.
JlomamHsas anTteka. Morolue U YuCTSAIME CPEACTBA.
CpenctBa 60pbs0ObI ¢ ObITOBEIMU HaceKOMbIMU. CpezicTBa
JUYHOU TMTIMEHBl U KOCMETUKU. XUMUS U NTUIIA.
MapKupOBKH yIIaKOBOK IHILEBBIX U THTUEHUYECKUX
IIPOJYKTOB U YMEHUE UX YUTaTh. DKOJIOTHUS KUIULIA.
XUMHUS U TEHETUKA YEJI0BEKA.

P,V,T

2 cemecmp

Paznmen 2. Opranwdeckass XuMus
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Tema 2.1
[Ipenmer
OpraHuYeCcKOu
xumuu. Teopus
CTPOCHUSA
OpraHU4YeCKHUX
COECIMHEHU I

[TonsaTue 06 opraHUYECKOM BEIECTBE U OPraHUUECKOM
xuMmun. KpaTkuii 04epK UCTOPUH Pa3BUTHUS OPraHUYECKON
xuMHH. OCHOBHBIE IIOJIOKEHUS TEOPUU CTpoeHU A. M.
byrnepoBa. XuMHuueckoe CTpOCHUE U CBOMCTBA
oprannueckux BemiecTs. [lonsarue 00 nzomepun. Crioco6sl
0TOOpaKeHHsI CTPOSHUS MOJIEKYJIbI ((POPMYIIBI, MOJEINN).
Krnaccudukanys opraHMuecKrx BEIIECTB B 3aBUCUMOCTH OT
CTpoeHHs yriaepoaHoi nenu. [lonsatue QyHKIMOHAIBHON
rpynmsl. [IoHATHE O TUIIAX M MEXAaHU3MaX PEaKIUil B
OpPraHUYEeCKON XMUMUHU.
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Tema 2.2
[Ipenenbubie
YTJI€BOIOPOAbI

[Tonstre 06 yraeBonopoaax. OCOOEHHOCTH CTPOCHUS
MPEACIIbHBIX YIIIEBOIOPOIOB. AJIKaHbI KaK MPeICTABUTEIN
MPEIEIBHBIX YIIE€BOI0POAOB. XUMHUUYECKHE CBOWCTBA
aJKaHoB. Peakuyu: raloreHupoBaHue, HUTPOBAHUE,
JETUAPUPOBAHUS, TOPEHUS, KATATUTUYECKOTO OKUCIICHUS
ankaHoB. KpeKWHT alKkaHOB, pa3InYHbIE BUJIbI KPEKUHTA,
MIPUMEHEHNE B TPOMBILICHHOCTH. [Tuposns u kouBepcus
MeTaHa, u3oMepu3aIus arkaHoB. O0acTu MPUMEHEHUS
ankaHoB. [IpoMbIieHHbIE CTIOCOOBI MOTYYESHHSI aTKAHOB:
MOJYYEHHUE U3 NPUPOTHBIX UCTOYHUKOB, KDEKHHT
napaduHOB, MTOJYYCHHE CHHTETHIECKOTO OCH3MHA,
razudukanus yris, TuApUpoBaHne ankaHoB. JlabopaTtopHbie
crocoObI MOTyYeHUsI AJIKAaHOB: CHHTE3 Bropia, nekap-
OOKCHITMPOBaHUE, TUPOINU3 KapOuga aTlOMUHUS.
['omosiornyeckuii psii 1 HOMEHKJIATypa [UKIOATKAHOB, UX
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obmas popmyna. [Tonydenue u ¢puzndeckue CBOMCTBA
OUKI0AJIKAaHOB. XMMHYECKHE CBOMCTBA IIUKJIOAJIKAHOB.
Peakiiu npucoeuHEeHNs U PaAUKAIBLHOTO 3aMEIIECHUS.
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Tema 2.3.
OTHIICHOBEIC B
JIMECHOBBIE
YTJIEBOIOPOIBI

I'omonornueckuii psit u o6mas Gpopmyna aaKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOAOPOAOB: MEXKKIIacCOBas,
YIJIEPOJIHOIO CKENETa, OJ0KEHUS KPATHOU CBS3H.
Oco0eHHOCTH HOMEHKJIATYPhI STUICHOBBIX YIJIEBOIOPO/IOB.
Du3nYECKUE CBOKMCTBA ATKEHOB. XMMHYECKHUE CBOMCTBA
aJIKEHOB. Peakiuu rajioreHupoBaHus,
TUIPOTaJIOr€HUPOBaHMsL, THApaTalliy, THIPUPOBAHUS.
[IpaBuno MapkoBHukoBa u 3aiineBa. JlabopaTopHbie
crnocoObI oTy4eHus ankeHoB. [Tonarue u knaccupukanus
JMEHOBBIX YTJIEBOJAOPOAOB I10 B3aUMHOMY PACIIOJIOKEHUIO
KpaTHBIX CBs3eH B MoJieKyse. HoMeHknaTypa JUeHOBBIX
YII€BOJOPOAOB. XUMUYECKUE CBOMCTBA KA UEHOB.
[Momumepu3anust 1ueHoB. CriocoObl MOTY4YEHUS TUEHOBBIX
yraeBoopoaoB: pabotsl C. B. JleGeneBa, neruapupoBanue
AJIKaHOB.
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Tema 2.4.
AlleTHIIEHOBEIE
YII€BOJOPOAbI

I'oMonoruueckuit psin u obmas Gopmyna aJTKuHOB.
Homenkiatypa aueTuiieHOBBIX yIJIeBOIOPOAOB. M3omepus
MEKKJIaCCOBasl, YIJIEPOJIHOIO CKEJIETA, MTOJIOXKEHUSI KPaTHOU
CBsI3U. XMMHUYECKUE CBOMCTBA U PUMEHEHUE AJIKUHOB.
Peakuusa Kyueposa. [IpaBuiio MapkoBHUKOBa
MPUMEHUTEBHO K aneTuiaeHam. [loaBuKHOCTh aToMa
BOZIOpOJa (KMCIOTHBIE CBOWCTBA aNKUHOB). OKUCIICHHE
ankuHoB. Peakuus 3enunckoro. [lpumenenue
AlETUJICHOBBIX yrieBoA0poa0B. [lonuBuHMIaneTar.
[Tonyuyenue ankunoB. [lonydyenue aneTuiieHa MTUPOIU30M
MeTaHa U KapOMJIHBIM METOOM.
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Tema 2.5.
Apomarndeckue
YII1€BOAOPOABI

benson xak npencraButens apeHoB. PazButue
MpeJCTaBIeHU 0 cTpoeHnu O6en3ona. CoBpeMeHHbIE
MIpe/ICTaBICHMs 00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHuu Oenzona. ['omomnoru 6eH3oma, MX HOMEHKJIATypa,
obmas popmyna. PuznuecKre CBOMCTBA apEHOB.
XuMuueckue cBoicTBa apeHoB. [IpuMepsl peakiuit
ANEKTPOPUIBHOTO 3aMEIICHHUS: TaJIOT€HUPOBaHMS,
ATKUIIMPOBAHUS, HUTPOBaHUs, CyabGupoBaHus. Peakuun
TUIPUPOBAHUS U IIPUCOEIMHEHUS XJI0pa K OEH30ITy.
OcoOeHHOCTH XUMUYECKUX CBOMCTB rOMOJIOrOB OEH301a.
[IpupoaHbIE HCTOYHUKHN aPOMATUYECKUX YTIIEBOJI0-
pozloB. ApomaTH3alys aJKaHOB U [IUKJIOATKaHOB.
AnxunrpoBaHue OeH30u1a.
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Tema 2.6.
[IpupoaHbie
HCTOYHUKH
YTJIEBOJIOPOJOB

HaxoxxaeHue B npupose, cocTaB U pU3NUECKHUe CBONCTBA
HedTu. [IpombinuienHas nepepaboTka HEPTH.
Pextudukarus HedhTH, OCHOBHBIE (DpaKLIUU €€ pPa3/IeIeHus,
UX HcIoNb30BaHue. Bropuunas nepepaboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIIBHOTO TOIUIMBA.
OxranoBoe uucino. [Ipupoanslit ¥ MONMYTHBIN HEPTIHON
ra3pl. CpaBHEHHUE COCTaBa MPUPOIHOTO U MOIMYTHOTO ra3os,
WX MPAKTUYECKOE UCIOJIb30BaHre. KaMeHHBIN yroib.
OCHOBHBIE HaNpaBJICHUs UCIIOJIB30BaHNUs KAMEHHOT'O YTJIs.
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KoxkcoBanne kaMeHHOTO yTJIsl, BAKHEHIIINE TPOAYKTHI 3TOTO
nporecca. DKOJOTHUECKUE aCIEKThI JOOBIUH, TepepaboTKH
Y MCIOJIb30BaHMS TOPIOYMX HCKOIIAEMBIX.
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Tema 2.7.
I'uapokcuiibHbIC
COEIMHEHUS

Knaccu¢ukanust cnupToB 1Mo THITY YTIIE€BOAOPOIHOTO
pasMKaa, YuCIy TMIPOKCUIBHBIX I'PYIII U TUILYy aTOMa
yriepoJia, CBA3aHHOTO C THAPOKCUIILHOM IPYIIION.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
TUIPOKCWIIBHOM rpynnel. BnusiHue cTpoeHus ciupToB Ha UX
(buzmveckue cBorcTBa. ['OMOIOTHYECKUMA P IPEISTbHBIX
OJIHOAaTOMHBIX CIUPTOB. MI30MepHs 1 HOMEHKIATypa
aJIKaHOJIOB, UX 00mIast GpopMya. XuMHUUECKUE CBOMCTBA
aJIKaHOJIOB. PeakiimonHas ciocoOHOCTD MPEaeIbHBIX
OJTHOATOMHBIX CIIMPTOB. Peakiyuu, moaATBepKIaromue
KHMCJIOTHBIE CBOMCTBA CIUPTOB. Peakuuu 3amerenus
TMAPOKCWIBHOM rpynnsl. MeXMONeKyspHas JeruapaTanus
CIHMPTOB, YCIOBUS 00pa3oBaHUs MPOCTHIX 3PupoB. CriocoObl
IIOJIy4EHUs CIUPTOB. [ MApOIIN3 rajnoreHaaKkaHoB.
['unparanust ankeHoB, YCIOBUS €€ MPOBEACHHUS.
BoccranoBnenune kapOOHUIBHBIX COCTUHEHUH.
MHoroaromHsle ciupThl. MI30mMepus 1 HOMEHKIaTypa
IIPECTaBUTENEN JBYX- U TPEXaTOMHBIX CIIUPTOB.
Oco0eHHOCTH XMMHUYECKHUX CBOMCTB MHOTOAaTOMHBIX
CIMPTOB, UX KaUeCTBEHHOE OOHapyxeHue. OTaeabHbIe
IIPEICTaBUTENN: STUIICHIJINKOJIb, ITIULIEPHH, CIIOCOOBI UX
IIOJIyYEHUs, IPAKTUUECKOE MpuMeHeHue. OeHou.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE (heHOIa.
B3aumHoOe BIusiHUE apOMAaTUYECKOTO KOJIbLIA U
THJIPOKCHIIBHOM TPYIITBL. XMMHYECKHE CBOMCTBA (eHOIa
KaK (pyHKIMS €ro XMMHUYECKOro cTpoeHus. bpomupoBanue
(eHosa (KauecTBEHHAsl PEeaKIys), HUTpOBaHUE (MMKPUHOBAs
KHCJIOTa, e CBOicTBa U npuMeHeHue). OOpa3oBaHue
OKpaIIeHHBIX KOMIIIeKkcoB ¢ nonoM Fe®*. Tlpumenenne
¢enona. Iloxydyenue geHosa B MPOMBIIIIEHHOCTH.
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Tema 2.8.
Anpaeruns! u
KETOHBI

['oMonornueckue psizibl anbAeruoB U KeToHOB. [loHsTHE O
KapOOHUJIbHBIX COETUHEHUSAX. DIEKTPOHHOE CTPOECHUE
KapOOHUIIbHOMU rpymmbl. MI3oMepus 1 HOMEHKIaTypa
aJbJIETUI0B U KeTOHOB. du3nyeckue cBONCTBA
KapOOHUJIbHBIX COEAMHEHNH. XUMHUECKHUE CBOICTBA
aJIbJIETUIOB ¥ KETOHOB. Peakiuy okucieHus anpaerujos,
KaueCTBEHHbIE PEAKIMH Ha albJErHIHYI0 Tpymiy. Peakiun
MOJIMKOH/ICHCALIMH: 00pa3oBaHue
dbenonodopmanpaeruiubix cMoi. [lpumenenue u
noJryyeHue KapOOHUIIbHBIX coenHenuil. [Ipumenenue
aJbJIETUI0B M KETOHOB B OBITY U MPOMBIIUIEHHOCTH.
AnbIieruzipl ¥ KETOHBI B IpHpoJie (3¢upHbIe Macia,
dbepomonnl). [lomydenne kapOOHUIBHBIX COCTMHEHHI
OKHCJIEHUEM CIIUPTOB, TUApATAIIMEN aJKNHOB, OKUCICHUEM
YTJIEBOJOPOOB.

22

Tema 2.9.
KapOoHoBsie

Ilonstue o Kap6OHOBLIX KHCJIOTaxX MU UX KJ'IaCCI/I(i)I/IKaI_[I/ISI.
3HeKTpOHHOC 1 IPOCTPAHCTBCHHOC CTPOCHUC
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KHCJIOTHI U UX
MMPOU3BOJHBIC

KapOOKCHUIIbHOM Tpynibl. [ OMOIOTHYECKUA P IPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJIATypa U
n3oMepusi. XUMHUYECKUE CBOMCTBA KapOOHOBBIX KUCIIOT.
OO0pazoBanue (yHKIIMOHATBHBIX MPOU3BOIHBIX KAPOOHOBBIX
kucnoT. Peakuuu stepudukanuu. AHTUIPUIBI KApOOHOBBIX
KHCIIOT, UX MOJIydeHue U npuMeHeHue. CriocoObl moTydeHHs
KapOOHOBBIX KHCIOT. OOIIHEe CIOCOOBI MOTyYEHUS:
OKHCJICHUE AJIKAHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJeru1oB. Baxxuelinme npeacraBuTeau 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: THIIPOJTIN3, OMBLUICHHE,
ruApupoBanue. buonorudeckas poib KUPOB, UX
WCIOJIb30BaHUE B OBITY U IPOMBINLIEHHOCTH. Conu
KapOOHOBBIX KHCIIOT. Mblja, CYIITHOCTh MOIOIIETO ACHCTBUSI.
OTHoleHNEe MbLIA K )KECTKOM Boje. CHHTETUYECKUE
Mmoroiue cpeacrsa — CMC (nerepreHTsl), ux
MIPEUMYIIIECTBA U HEJOCTATKHU.
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Tema 2.10.
VYriieBoabl

[Tonstre 06 yrineronax. Kiaccudukamnus yrieBooB. MoHo-
, TU- U TIoJiMcaxapubl. buonorndeckas poyib yriaeBo10B, HX
3HAUEHUE B JKU3HU YesloBeKa U oOuiecTBa. MoHOcaxapuibl.
['mroko3a, cTpoeHue ee MOJIEKYJbl U (PU3NYECKUE CBOWCTBA.
Tayromepus. XuMH4YeCKHe CBOMCTBA IIIIOKO3bI: PEAKIUU 110
aJbJIETHIHOM rpymie («cepedpsHOro 3epKanay, OKHUCICHUE
A30THOM KUCTIOTOMU, THAPUPOBaHuE). Peakiiuu rimroko3sl Kak
MHOT'0AaTOMHOT'O CIIUPTA: B3aMMOJIEHCTBHUE TITHOKO3BI C
ruapokcuaoM menu (I1). Paznuunsie Tuns 6poxeHus
(ciupToBOe, MOJIOYHOKHCIOE). [ TI0K03a B IIpUpoIe.
buonoruueckas posp U npuMeHeHHe rI0K03bl. PpyKkTo3a
Kak M30Mep TIII0K03bl. CpaBHEHHE CTPOCHHS MOJIEKYJIbI U
XUMUYECKUX CBOMCTB ITIOKO3bI U (pykTO3bl. DpyKTO3a B
MPHUPOJIE U ee Ouonornyeckas pob. Jlucaxapusl.
Crpoenue aucaxapusoB. CTpO€HHE U XUMUYECKHUE CBOMCTBA
caxapo3bl. JIakTo3a 1 ManbTO3a KaKk H30MEPHI Caxapo3bl.
[Tonucaxapuasl. OO1IEE CTPOECHUE TTOJIUCAXAPUIOB.
Crpoenue Moiiekyibl kpaxmana. @u3nueckue cBocTBa
Kpaxmalia, ero HaxoXKJeHHEe B IPUPOJIE U OHOIOrHuecKas
ponb. I'mukoreH. XuMHYECKHE CBOMCTBA Kpaxmasa.
CpaBHeHHE CBOMCTB Kpaxmaja U LEJUTI0JIO3bI.
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Tema 2.11.
AMWHEI,
aMUHOKUCIIOTEIL,
Oenku

Knaccudukanus u nzomepust aMuHoB. I'omosoruueckue
PAIBI IPEIENbHBIX aTu(paTHUECKUX U apOMAaTHYECKUX
aMUHOB, U30MEpUsS U HOMEHKJIaTypa. XUMUYECKHE CBOWCTBA
amuHoB. [Ipumenenue u nonyyenue aMuHoB. [lonsTue 06
AMHMHOKHUCIIOTAX, UX KJacCU(UKaLUs U CTPOSHHE.
JIBOWICTBEHHOCTh KHCJIIOTHO-OCHOBHBIX CBOWCTB
AMUHOKMHCIIOT U €€ IPpUYMHBL. Peaknuu KoHaeHcanuu.
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Ilentunaas cBsa3b. CHHTETHYECKHE BOJIOKHA.
Knaccudukanus BonokoH. [TomydeHre aMUHOKHUCIIOT, UX
npuMeHeHue u ouosiornueckas pyakuus. benku. benku kak
npupoiHbie moauMepsl. [lepBuunas, BropudHasi, TpeTUYHas
Y YETBEPTUYHASI CTPYKTYPBI OCIIKOB. XMMUYCCKHE
CBOMCTBa OCJIKOB: TOpEHUE, AeHATypalus, THAPOJIN3,
KadyeCTBEHHBIC (I[BETHBIE) peakIuu. buonornyeckue
(GyHKIMN OEIKOB, X 3HAUYCHHE.

25 | Tema 2.12. vV, T
HyxnennoBble kucinoTsl. HykiienHOBBIE KUCIOTHI Kak
A3oTcoepixaiil
e IIPUPOAHBIE ToNUMephl. HykieoTuabl, UX CTpoeHue,
npumepbl. AT® u AJI®, ux B3auMonpeBpanieHue U pojb
reTepOLUKINYEC
e aroro npouecca B npupoje. Ilonstue ITHK n PHK.
Crpoenue JIHK, ee nepBuyHas u BTOpu4Hasi CTPyKTypa.
COEIMHEHUS.
Pennukamus JJHK.
Hykneunosbie
KHCJIOThI
26 | Tema 2.13. [TonsiTre o pepMeHTax Kak 0 OMOJOTHIECKUX P,y
Bbuonornveckn | xatanmzatopax 6eiaxoBoil npupossl. Kimaccudukarms
aKTUBHBIE (dbepmenToB. 3HadyeHne pepMEeHTOB B OMOJIOTHUU U
COEIUHEHUS MIPUMEHEHUE B MPOMBINLIEHHOCTH. [[oHATHE O BUTAMUHAX.

Ux knaccudukanus u o6oznauenue. [lousatue o ropmonax
KaK OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX, BBHITTIOIHIIONIINX
SH/IOKPUHHYIO PETYJISALMIO )KU3HEAEATEIbHOCTH
opranu3MoB. Knaccugukaius ropMOHOB: CTEPOUIBL,
IIPOU3BO/IHBIE aMUHOKHUCIIOT, TIOJIMIIENTHIHbIE U OCJIKOBBIE
ropMoHbl. OTIenbHBIC PEACTABUTEIH: SCTPATHOI,
TECTOCTEPOH, UHCYJIHH, aJpeHaauH. [lonsaTue o nexkapcTBax
KaK XMMHOTEPANeBTUIECKHX mpenaparax. [ pymms
JIEKapCTB: Cylb(paMuabl (CTPENTOU ), aHTUOMOTUKHI
(MeHULIMIUIMH), aHTUNIUPETUKU (aCIIUPHH), aHAJIbIE€TUKHU
(aHanbruH). MexaHusMm JeHCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX MPENapaToB, CTPOCHUE MOJIEKYII,
MIPOrHO3UPOBAHKE CBOMCTB HAa OCHOBE aHAIM3a
XUMHYECKOT0 CTPOEHUS. AHTUOMOTHKH, UX KJIacCU(UKALIUS
110 CTPOCHHUIO, TUIY U CIEKTPY ACHCTBUS.

[Ipumeuanue: T — tectupoBanue, P — Hanucanue pedepara, ¥ — yctHbiil onpoc, KP — xoHTponbHas

pabora

2.4.2. 3aHATHA CEMHUHAPCKOI0 THIIA

Ne ®opma
pa3 | HaumenoBanue TEKYLIETO
Copepxanue paszgena
JieN | pa3lienioB U TEM KOHTPOJIA
a
1 2 3 4
1 cemecmp
Pazgen 1. O6mas u HeopraHudecKasi XUMHS
1 Tema 1.1. CocraB BelecTBa. XMMHYECKHE 2JIEMEHTEI. 3aKOH vV, T
Xumust — MOCTOSIHCTBA COCTaBa BeleCTB. BelecTBa MOJIEKYIIpHOTO
HayKa o Y HEMOJIEKYJISIPHOT'O CTPOEHHMSI. 3aKOH ABOTaJpo U €ro
BEIIlECTBax cneactBus. Mizmepenue Bemectsa. Macca aToMOB U
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MOJIEKYJI. ATOMHAsi eTMHUIA Macchbl. OTHOCUTEITbHBIE
aTOMHasl U MOJIEKyJIsipHasi Macchl. KonnyecTBo BemecTna.
Yucno ABoraapo. MomsipHas macca. 3akoH ABOTaIpo U €ro
cieAcTBUsA. MOJIIpHBIN 00bEM BEIIECTB B ra3000pa3HOM
COCTOSIHUHU. ATperatHbie COCTOSIHUS BemecTBa. TBepaoe
(kpucTammmueckoe u aMmop(HOE), KHUIKOE U Ta3000pa3Hoe
arperaTHble COCTOSIHHS BenecTBa. CMecH BEIeCTB.
Paznuums Mexxay cMecsIMU M XUMUYECKUMU COSIMHCHUSIMU.
MaccoBasi 1 00beMHas1 JI0JI1 KOMIIOHEHTOB CMECH.

Tema 1.2. CoBpeMeHHbIE NPEACTABIIEHUS O CTPOEHUU aToMa. VY, KP
Crpoenue atoma | KopnyckyisspHO-BOJIHOBOM JyajiM3M 4acTUL MUKPOMHUPA.
CocraB atoMHOrO0 s71pa. HyKI0HBI: IPOTOHBI ¥ HEUTPOHBHI.
N3oTomnbl 1 HYKIUABL. DJIEKTPOHHAsI 000JI0YKa aTOMOB.
[TonsTHE 00 PIEKTPOHHON OPOUTAIU M SJIEKTPOHHOM
oOrake. KBanToBble uncna: raaBHOE, OpOUTAIbHOE
(moGouHOE), MAarHUTHOE U CIIMHOBOE. Pacnipenenenue
3JIEKTPOHOB 10 SHEPreTUYECKUM YPOBHSM, IOIYPOBHIM U
opOUTaJIsIM B COOTBETCTBUU C IPUHITUIIOM HAMMEHBIIIEH
sHepru, npuHuumnom Ilaynu u npasunom I'ynna.
DNEeKTPOHHBIC KOH(UTYPAITIH ATOMOB XUMUYECKHIX
3J€MEHTOB. BaneHTHbIE BO3MOKHOCTH aTOMOB XUMHUUYECKHUX
AJIEMEHTOB. DJICKTPOHHAS KJIACCU(DUKAIIHS XUMHUICSCKIX
9JIEMEHTOB: S-, P-, d-, f-oeMeHTHI.
Temal.3. [Iepnonnueckas cucrema u ctpoeHue aroma. Gusnyeckni vV, T
[lepuoanueckuil | CMBICI MOPSAKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIbI
3aKOH U u nepuoja. [lepuoanyueckoe N3MEHEHHE CBOMCTB
[lepuoanueckas | 371€MEHTOB: pajinyca aToMa; SHEPruy HOHU3ALIUY;
cucrema 3JEKTPOOTPUIIATENbHOCTH. [I[pUYMHBI H3MEHEHU
XUMHUYECKUX METAJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB JIEMEHTOB B
37€MEHTOB /. TpymIax v Nepuojax, B TOM YHCIIe OOJbIINX U
W. MenneneeBa | cBepxOonbiiux. 3Hauenue [lepuonnyeckoro 3aKkoHa u
[Tepuonnueckoit cucteMbl XUMHUYECKHUX 31eMeHTOB J[. U.
MeneneeBa i pa3BUTUS HAYKUA U TIOHUMaHUS
XUMUYECKON KapTHUHBI MUDPA.
Tema 1.4. ITonsaTre 0 XUMHYECKOM CBSI3U. THIILI XUMUYSCKUX CBSI3CH: vV, T
Crtpoenue KOBAJICHTHAsl, MOHHAs, METAJJINYECKAsl U BOJIOPOJIHASL.
BEILIECTBA KoBanienTHast xumnueckas cBs3b. J[Ba MexaHusma

o0Opa3oBaHMs 3TOH CBSI3U: OOMEHHBIN U JJOHOPHO-
akuenTopHbld. KoBaseHTHas nmoJisipHas U HEMOJIIpHast
cBa3u. MonHas xumudeckas cBs3b. KpaliHuii ciydai
KOBAJICHTHOM MOJISIpHOH CBsI3U. MexaHu3M 00pa3oBaHUs
HMOHHOM CBs3U. VIOHHBIE KPUCTAIUNINYECKHUE PELIETKU U
CBOMCTBA BEIIECTB C TAKUMU KpUcTaulaMu. Merayuinueckas
XUMHAYeCKas CBs3b. OCOOBI THIT XUMHYECKOHN CBSI3H,
CYLIECTBYIOIIMI B MeTallIax U cruiaBax. CBoilcTBa
METaJUIMYECKON CBs3HU. BotopoHas Xxumudeckas CBsI3b.
Mexanu3m o0pa3zoBaHMs Takoi cBs3U. Ee knaccugukarus:
MEKMOJIEKYJISIPHAS. U BHYTPUMOJIEKYJIIpHAst BOJOPOIHBIE
cBs3u. Du3nueckre CBOMCTBA BEMIECTB C BOJAOPOAHOM
cBs3bio. KommekcooOpazoBanue. [IoHsATHE 0 KOMIIEKCHBIX
coequHeHusX. KoopauHannoHHoe 4uciio
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KOMILIeKcooOpa3oBates. BHyTpeHHsis u BHenH:A cepa
KOMILIEKCOB. HOMEHKIaTypa KOMIUIEKCHBIX COCUHEHU.
WX 3HaueHne.

Tema 1.5.
[Tonumepsl

Heopranuueckue nonumeps! 1 opranndeckue. CTpyKTypsl
IIOJIMMEPOB, UX KJaccu(UKalys U ciocoObl MOJyYEHHUS.

v, T

Tema 1.6.
HucnepcHbie
CUCTEMBI

Kitaccudukanus TUCIepCHbIX CUCTEM B 3aBUCHMOCTH OT
arperaTHOro COCTOSIHUS IUCIIEPCUOHHON CPEbl U
JUCIIEPCHOM (ha3bl, a TAKKE 110 pa3Mepy MX YacCTHII.
I'pyOonucriepcHble B TOHKOIUCIIEPCHBIE CUCTEMBL. D(PhEeKT
Tunnpansa. Koarynsuus B KOJUIOMIHBIX pacTBOpaxX. 3HaUYCHHUE
JIMCTIEPCHBIX CUCTEM B KUBOUW M HEKUBOU MPUPOJE U
MPAKTUYECKOM )KM3HH YEIIOBEKA.

v, T

Tema 1.7.
XUMHYECKHE
peakiumn

Knaccuukanus XuMHU4ecKuX peakiuii B OpraHuuecKoi u
HEOpPraHu4yeckor XxuMuu. [IoHsATHE 0O XUMUYECKON peaKLnH.
Peakuuu, naymue 6e3 n3MeHEHHsI KaYeCTBEHHOTO COCTaBa
BEILIECTB U C U3BMEHEHUEM COCTaBa. BeposTHOCTH
MPOTEKAHUS XUMUYECKUX pPeakiuid. BHyTpeHHss1 sHeprus,
sHTaNbNUA. TemnoBoii 3 (HEeKT XUMUIECKUX PEaKIIHil.
Tepmoxumuueckue ypaBHeHus. CTanaapTHas SHTATbIUS
peaknuii u oOpa3oBanus BeniecTs. 3akoH ['. . 'ecca u ero
cienctBusi. JHTponus. CKOPOCTb XUMHUECKUX PEAKLIU.
[TonsTue o ckopoctu peakiuii. CKOpoCTb rOMO- U
reTEepPOreHHOM peakiuu. JHeprus akTuBauuu. GakTopsl,
BIIMSAIOIINE HA CKOPOCTh XMMHUYECKON peaKIlnu.

VY, KP

Tewma 1.8.
PactBopsI

[TonsaTre o pactBopax. PU3NKO-XUMHUYECKAs IIPUPOIA
pacTBOpEHHs U pacTBOPOB. B3aumonencTBrue pacTBOpUTENS
1 PaCTBOPEHHOTIO BelllecTBa. PacTBOPUMOCTB BEIIECTB.
CriocoObl BbIpaKeHUsl KOHLIEHTPALUK pacTBOPOB. Teopus
JJIEKTPOJUTUYECKON JUcconManuu. Mexanusm
JUCCOLIMAIMU BEIIECTB ¢ Pa3IUYHBIMUA TUIIAMHU XUMHUYECKUX
cBsi3eil. OCHOBHBIE TIOJIOKEHUSI TEOPUH IEKTPOITUTUYECKOM
aucconuanyu. CTENEeHb MEKTPOIUTUYECKON JUCCOLMAUU
1 (haxTopsl ee 3aBUcUMOCTU. CHIIbHBIC U CPETHHE
3JEKTPOJUTHL. Jlucconumanus Boabl. BonopoaHblil
nokasareib. CpeJia BOJHBIX PACTBOPOB AJIEKTPOJIUTOB.
I'maponns kak oOMeHHBbIH npouecc. HeoGpaTtumslit
TUAPOJIN3 OPTaHUYECKUX U HEOPTraHUYECKUX COCIUHEHUN U
€ro 3Ha4C€HUE B MIPAKTUYECKON NEATEIBHOCTH YEJIOBEKA.
OO6patumslii ruaponus coneil. CTyneH4aTblil ruapoIns.
[IpakTHuecKoe NIPUMEHEHHE

VY, KP

Tema 1.9.
OKuCIIHTEIIFHO-
BOCCTAHOBUTEIh
HBIE PEAKIUU.
DIIEKTPOXUMUYE
CKHE MPOLECCHI

[ToHsiTHE 00 OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.
Oxucnurenu u BoccTaHOBUTENU. OKUCINTENBHO-
BOCCTaHOBHUTENbHAs IBONCTBEHHOCTh. Kinaccuduxanms
OKHUCIIUTEIBHO-BOCCTAHOBUTEIILHBIX peaklnii. XMUMUYECKUE
HWCTOYHHUKHU TOKA. DIEKTPOIHBIE TOTEHIHUAIIBI. Psin
CTaHJAPTHBIX JIEKTPOAHBIX IIOTCHIIUAIIOB
(2MEKTPOXUMHUYECKHUM Pl HANIPSHKEHUH METAIIJIOB).
["anpBaHMYECKHUE FIEMEHTHI M IPUHLUIIBI UX PaOOTHI.
CocraBneHne ralbBaHUYECKNX IEMEHTOB. DJIEKTPOIN3
pacIIaBoB ¥ BOAHBIX PACTBOPOB MIEKTPOIUTOB. IIporeccsl,
MIPOUCXOAIINE HA KATOJIE U aHOJE. Y PaBHEHHUS

VY, KP
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ANEKTPOXUMHUYECKUX TpolieccoB. [IpakTuueckoe
MIPUMEHEHHE DJIEKTPOJIN3a.

10 | Tema 1.10. Knaccudukanus neoprannueckux Bemects. [IpocTsie u VY, KP
Knaccugukanus | CI0XKHBIC BemecTa. OKCHBI, THIPOKCUIBI, COMH (X
BEILIECTB. KkiaccupuKanus, XUMUYECKUe U GU3NYECKUE CBOWCTBA U
TpocThic OCHOBHBIE CIIOCOObI osTyuenusi). Merasuibl. [lonoxenue
METAJIJIOB B IEPUOJINYECKOM CUCTEME U OCOOEHHOCTH

BemecTBa. cTpoeHus ux aroMoB. O0nMe pu3nIeckue 1 XUMHYECKHIE
cBoiicTBa MeTasioB. [IpombliliuieHHbIE U 1a00paTOpHBIE
crocoOb! mony4yeHus: MmetauioB. Hemeramnsl. [lonoxenue
HEMETAJIJIOB B IEPUOINYECKON CUCTEME U OCOOCHHOCTH
cTpoeHus ux aroMoB. O0nme pu3nYeckue 1 XUMHYECKHE
cBoiicTBa HeMeTaiioB. [IpoMbliieHHBIE U Ta0OpaTOPHBIE
CIOCOOBI NOJTYYECHUSI HEMETAJIJIOB.

11 | Tema 1.11. Bonopoansie coenunenust HemeTamioB. OKCUIbI U Vv, KP
OcHoBHBIE AQHTUIPHUJIBI KApOOHOBBIX KHCIOT. KHUCIOTHI OpraHnveckue u
KJIACChI Heoprannueckue. Kinaccudukaius opraHndeckux u
HEOpPraHUYECKH | HEOpPraHM4ecKuX KuciaoT. O01ue cBoicTBa KUCIIOT.

X " OcHoBaHUsI OpraHUYECKHE U HEOPTaHUYECKUE.

OpraHUYECKUX AM@oTepHbIE OPraHNYEeCKUe U HEOPTaHUYECKUE

COeTMHEHU I coequHeHnsl. OCOOEHHOCTH CBOMCTB COJIE OpraHu4ecKuX u
HEOPraHUYECKUX KUCIIOT. [ eHeTHYecKas CBsI3b MEXY
KJIACCAMH OPraHUYeCKNX U HEOPTaHUYECKUX COeIMHEHUH.

12 | Tema 1.12. s-OnemenTsl. Bomopoa. J|BOMCTBEHHOE MOJIOKEHUE vV, T
Xumus BOZOPOJIa B MEPUOINYECKOI cucTteMe. M3oTomsl Bogopoa.
3JIEMEHTOB Posie Bonopoaa B xuBOM U HEXKUBOM ITpupoae. Boga. Ponb

BOJIBI KaK cpe1o00pa3yroIIero BemecTBa KIETKH. DIeMEHThI
I, Il A-rpynm. O061mast XxapakTepuCcTHKA IMIeTOYHBIX
MetaiioB. [lonydyenue, puznueckue U XUMUYECKUE
CBOMCTBA MIEJIOYHBIX METAJUIOB. P-IJIEMEHTHI.
XapakTepucTrKa allfOMUHUS, YIIepoaa, KpeMHUs,
raJloreHoB, XanbkoreHoB. [lonyuenue, ux pusnueckue u
xuMudeckue cBorictBa. DnemeHTsl 1V , V A-rpynmn. O6mas
XapaKTEePUCTUKA FJIEMEHTOB 3TUX TPYII HA OCHOBAHUH MX
nonoxenusd B [lepuoanueckoii cucreme snementosB /1. 1.
MenpeneeBa 1 ctpoeHns aToMoB. OCOOEHHOCTH CTPOECHUS
aTOMOB d-2JIEMEHTOB

13 | Tema 1.13. XHMHMS ¥ IPOU3BOJICTBO. XMMUYECKAsl MPpOMBbIIIeHHOCTh U | Y, T, P
XUMHUS B )KU3HUA | XUMUYECKHUE TEXHOJIOTHH. ChIpbe ISl XUMHYECKOU
oOmiecTa MPOMBIIIIICHHOCTH. Bo/1a B XUMHUYECKON TTPOMBITINIEHHOCTH.

DHeprus 1Jisi XMMUYECKOTro Mpou3BoicTBa. HayuHble
MIPUHIIMITBI XUMUYECKOTO MMPOU3BO/ICTBA. 3alUTa
OKpY>Karollley cpelibl M OXpaHa Tpyaa IIPU XUMHUYECKOM
poun3BoACTBE. OCHOBHBIE CTAINA XUMUYECKOTO
IIPOU3BOJCTBA. XUMHUs B CEIIbCKOM X034iCTBE. XUMU3ALM
CeNIbCKOT'0 X03sIMCTBA U €€ HallpaBleHHs. Y 100peHus U UX
Kjaccupukanys. XuMUYeCKHe CPeJICTBA 3alIUThl PAaCTEHUH.
OTtpunaTenbHbI€ MOCIEICTBUS TPUMEHEHUS

MEeCTUIIUIOB U OOph0a ¢ HUMHU. XUMHU3AIIHS
YKUBOTHOBOJCTBA. XMMHUS U IIOBCEAHEBHAS KU3Hb YEIOBEKA.
JomamHss anteka. Morolye U YuCTSAIMe CPEACTBRA.
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CpenctBa 60pb0bI ¢ OBITOBBIMH HaceKOMbIMH. CpeicTBa
JINYHOM TUTHEHBI U KOCMETUKH. XUMHUS U HIIIA.
MapKupoBKH yITaKOBOK MHUIIEBBIX U TUTUEHUYECKUX
MPOAYKTOB U YMEHHUE UX YUTATh. DKOJIOTHS JKIIIHIIIA.
XuMHS U TeHETHKA YeJIOBEKa.

2 cemecmp

Paznen 2. Opranuyeckast XUMus

14

Tema 2.1
[Ipenmer
OpraHUu4eCcKOu
xumuu. Teopust
CTpOCHUS
OpraHUYECKUX
COEMHEHHI

[ToHsiTHE 00 OPraHNYECKOM BEIIECTBE U OPraHUYECKOMN
xumun. KpaTkuii ouepk UCTOPUH pa3BUTHUS OpPraHUYECKOM
xuMud. OCHOBHBIE TIOJIOKEHUS TEOPUU CTpoeHus A. M.
Bbytnepoa. Xumuueckoe CTpOCHUE U CBOMCTBA
opranudeckux Beuiects. [lonsTre 00 nzomepun. CriocoOsI
OTOOPaKEHHS CTPOSHUS MOJICKYJIBI ((POPMYIIBI, MOJIEIIN ).
Knaccudukanus opraHMuecKuX BEIIECTB B 3aBUCHMOCTH OT
CTpoeHus yriiepoaHou nenu. [lonstue GyHKIMOHATBHON
rpynmsl. [IoHATHE O TUIIAX ¥ MEXAaHU3MaX PEaKIUil B
OpPraHUYECKON XUMUHU.
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Tema 2.2
[Ipenenbuble
YTJIEBOIOPO/IbI

[TonsiTue 06 yriaeBonopoaax. OCOOEHHOCTH CTPOCHUS
MPEACIIbHBIX YIIIEBOIOPOI0OB. AJIKAHbI KaK MPEICTaBUTEIN
MpEeAENIbHBIX YIIIEBOJIOPOI0B. XMMUYECKHE CBOMCTBA
aJKaHoOB. Peakuuu: raloreHupoBaHue, HUTPOBAHUE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHUS
ankaHoB. KpeKuHT ajKaHOB, pa3jIMYHbIC BU/IbI KPEKUHTA,
MIPUMEHEHUE B MMPOMBINIIIEHHOCTH. [I1ponn3 u KoHBepcus
MeTaHa, H30Mepu3alus ankaHoB. O0acTH MPUMEHECHHS
ankaHoB. [TpoMbITIeHHBIE CTTOCOOBI MOTYyYEHHUS aJTKAHOB:
MOJIyYEHUE U3 PUPOIHBIX UCTOYHUKOB, KPEKUHT
napaduHOB, MOJy4YEeHUE CHHTETUICCKOTO OCH3MHA,
razuukanus yris, rTuApupoBanue ankaHos. JlabopaTtopHbie
crocoObl MOJTyYeHUsI alIKaHOB: CHHTE3 Bropia, nexap-
OOKCUITMPOBaHUE, TUAPOINU3 KapOuga aTlOMUHUS.
['omonornyeckuii ps 1 HOMEHKJIATypa [IUKIIOATKAHOB, UX
obmas popmyna. [Tonydyenue u ¢puznyueckre cBoCTBa
[UKJI0AIKAHOB. XMMHUYECKHE CBOMCTBA IIUKIIOAJIKAHOB.
Peakuu npucoe1MHEeHNs U paJuKaJIbHOTO 3aMEIICHHUSI.

VY, KP
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Tema 2.3.
OTHIIEHOBLIE U
JINEHOBBIE
YTIEBOIOPOIBI

I'oMonoruueckuit psin u o6mmas Gopmyna aJKeHOB.
H30Mepus 3THIIEHOBBIX YIIIEBOAOPOAOB: MEKKIACCOBAs,
YIIEPOJHOTO CKEJeTa, OJIOKEHUSI KPaTHOM CBSI3H.
Oco0eHHOCTH HOMEHKJIATYPhI STUJICHOBBIX YIIIEBOIOPO/IOB.
@u3NYECKUE CBOKMCTBA ATKEHOB. XMMHUYECKHE CBOMCTBA
aJIKEeHOB. Peakiuu rajoreHnpoBaHus,
THUAPOTAIOT€HUPOBAHMS, TUAPATAIINH, THIPUPOBAHUS.
IIpaBuno MapkoBHuKoOBa U 3aiinieBa. JlaboparopHsie
crocoObl moiyueHus ankeHoB. [lonaTue u kinaccudukanus
JIMEHOBBIX YTIIEBOJAOPOA0B 110 B3aUMHOMY PACIIOJIOKEHUIO
KpaTHBIX CBsI3eH B MoJiekyse. HoMeHkIaTypa JMeHOBBIX
YII€BOJOPOAOB. XUMUUECKUE CBOMCTBA aJIKaIUEHOB.
[Momumepwu3anus nueHoB. CriocoOb! OTYISHHS TUCHOBBIX
yraeBoopoaoB: padotsl C. B. JleGeneBa, neruapupoBanue
AJIKAHOB.

30
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Tema 2.4.
ALleTHUIIEHOBEBIE
YTJIEBOIOPO/IBI

I'omonornueckuii psaa u obmas Gopmysia aIKHHOB.
HomMmenkiarypa aneTuiieHOBBIX YIIIeBOJOpOAOB. M3omepus
MEKKJIaCCOBasl, YIJIEPOIHOIO CKEJIETA, ITOJIOKEHUSI KPaTHOU
CBsI3U. XMMUYECKUE CBOWCTBA U MPUMEHEHNE AJIKUHOB.
Peakuus Kyueposa. [IpaBuino MapkoBHHKOBa
MIPUMEHHUTEIBHO K aneTuieHam. [loaBuxHoCTh aToMa
BOZIOpOJa (KMCIOTHBIE CBOWMCTBA alKUHOB). OKUCIIEHHE
ankuHoB. Peakuus 3ennnckoro. Ilpumenenue
AlETUJICHOBBIX yrieBoa0poaoB. [lonuBuHuanerar.
[Tonyuyenue ankuHoB. [lonydyeHue aneTuiieHa MUPOIU30M
MeTaHa U KapOMJIHBIM METOOM.

VY, KP
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Tema 2.5.
ApoMaThdeckue
YTJ1€BOJIOPO/bI

ben3on xak npencraButenb apeHoB. PazButue
npeicTaBiIeHu 0 ctpoeHnu 6enzona. CoBpeMeHHbIe
IIPEICTaBIEHUS 00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHuu Oenzona. ['omonoru 6eH3oia, UX HOMEHKJIATypa,
obmiast popmyna. Guznyueckre CBOMCTBA apCHOB.
Xumuyeckue cBoicTBa apeHoB. [Ipumepsl peakiuii
ANIEKTPO(UIBHOTO 3aMEIICHNS: TaJOTeHUPOBAHMS,
ANKWINPOBAHUSI, HUTPOBaHUS, CylIbpupoBanus. Peakiuu
THIPUPOBAHUS U TIPUCOCTMHEHUS XJI0pa K OCH30ITy.
Oco0eHHOCTH XMMHUYECKUX CBOWCTB TOMOJIOTOB OEH3071a.
[IpupoHbIe HCTOYHUKH apOMATHYECKUX YTIIEBOIO-
poaoOB. ApoMaTH3alysl AIKAHOB U LIMKJIOAJIKAHOB.
AnkunmpoBaHue OeH307a.

19

Tema 2.6.
[IpupoaHbie
UCTOYHUKHU
YIJIEBOJIOPOJOB

Haxoxnaenue B mpupoe, coctaB U PU3NYECKUE CBOWCTBA
Hedu. [IpombinuieHHas nepepadboTka HEPTH.
Pextudukanus HegTH, OCHOBHBIE (PpaKlMK ee pa3aeeHHs,
UX UCHOJb30BaHue. BropuuHas nepepaboTka
HedrenpoaykToB. KauecTBO aBTOMOOMIBHOTO TOILITUBA.
OxranoBoe uucio. [Ipupoansiii 1 monyTHbIN HePTAHON
ra3sl. CpaBHEHHE cocTaBa MPUPOIHOTO U MOMYTHOIO Ta30B,
UX MPAKTUYECKOE MCIIONIb30BaHe. KaMeHHBIH yToub.
OcCHOBHbBIE HaINpaBJIEHUs UCIIOJIb30BaHUS KAMEHHOT'O YTIJIs.
KokcoBanue kaMeHHOTO yIiIsl, BA)KHEUIINE TPOLYKTHI 3TOTO
nporecca. DKOJOTHUECKUE aCIeKThl J0ObIYH, TepepaboTKU
1 FICTIOJIb30BaHMsI TOPIOYHX HCKOTIAEMBIX.

20

Tema 2.7.
I'mapokcuiibHbIE
COCTMHCHUS

Knaccugukanus cnupToB M0 THUITY YTII€BOAOPOAHOTO
panukana, YuciIry THAPOKCHIBHBIX TPYII U TUITY aTOMa
yTJepoia, CBA3aHHOTO C TUAPOKCHIILHON TPYIION.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
TMJIPOKCUIIBHOM Ipymiibl. BausiHue cTpoeHus ciupToB HA UX
¢u3nueckue cBoiicTBa. ['oMonornueckuit ps1 npeaesIbHbIX
OJTHOATOMHBIX cIIUpTOB. VI30Mepust 1 HOMEHKJIaTypa
AIIKAHOJIOB, UX o0mIas hopmyna. XuMAYECKHE CBOMCTBA
aJIKaHOJIOB. PeakiimoHHas ciocOOHOCTD MPEeTbHBIX
OJTHOATOMHBIX CIIUPTOB. Peakinu, moaTBepKaaromnie
KHUCJIOTHBIE CBOMCTBA CIMPTOB. Peakiuu 3aMerienus
THJIPOKCHIIBHOM TpyIITbl. MeXMOJIEKy sipHas IeTHIpaTaIus
CIHMPTOB, YCIOBUS 00pa3oBaHUs MPOCTHIX 3PupoB. CriocoObl
MOJTy4YeHHS CIIUPTOB. [ HAPOITN3 TajoreHaIKaHOB.
['naparanyst aJIKeHOB, YCIIOBHSI €€ POBEICHMSL.

VY, KP
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BoccranoBnenre kapOOHWIBHBIX COCTUHEHHM.
MHoroaromHsle ciupThl. MI30Mepus 1 HOMEHKIATypa
IIPEICTAaBUTENEH JBYX- U TPEXaTOMHBIX CIIUPTOB.
OcCoOEHHOCTH XUMUYECKUX CBOMCTB MHOTOATOMHBIX
CIIMPTOB, UX Ka4eCTBEHHOE 0OHapyxeHue. OTaenbHble
IIPEICTaBUTENN: STUIEHIVINKOIb, ITIULIEPHH, CIIOCOOBI UX
IIOJIyYEHUs, IPAKTUUECKOE MpuMeHeHue. OeHou.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE (heHOoa.
B3aumHOe BIusHUE apOMATHYECKOTO KOJIbLIA U
THJIPOKCHIIBHOM TPYIIbl. XMMHYECKHE CBOMCTBA (eHOIa
KaK (DyHKIMSI €ro XUMHUYECKOro cTpoeHus. bpomupoBanue
(eHona (KauecTBEHHAS PEAKIINsA), HUTPOBaHHE (TIMKPUHOBAs
KHCJIOTa, €€ CBOIcTBa U npuMeHeHue). OOpa3oBaHue
OKpaIIeHHBIX KOMILIEKcoB ¢ nonoM Fe®*. Tlpumenenue
¢enona. IloxydyeHue geHosa B IPOMBIIIEHHOCTH.

21

Tema 2.8.
Anpneruasl 1
KETOHBEI

I'omonornueckue psapl aIbIeruaoB U KeTOHOB. [IoHsATHE O
KapOOHWJIbHBIX COEJUHEHUSAX. DIEKTPOHHOE CTPOCHUE
KapOOHUIIbHOMU rpymbl. MI3oMepus 1 HOMEHKIaTypa
aJbJIErNI0B U KeTOHOB. Du3nyeckue cBOMCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOIICTBA
aJIBJIETUJIOB M KETOHOB. Peakiuy okuciaeHus anpieruios,
Ka4yeCTBEHHbBIC PEAKIIMM HA aJIbJETUIHYIO Irpymniy. Peakuuu
MOJIMKOHICHCALMU: 00pa3oBaHue
¢benonopopmanpaeruaHbIX cMoil. [lpumenenue u
noJryyeHue KapOOHUIIbHBIX coeauHenuil. [Ipumenenue
QJIBJICTUIOB M KETOHOB B OBITY M TPOMBIIICHHOCTH.
Anblieruzipl ¥ KETOHbI B IpHupojie (3¢upHbIe Macia,
dbepomonsnl). [Tomydyenne kKapOOHUIBHBIX COSAMHCHUN
OKHCJICHEM CIIUPTOB, TMApPATALIMEH aJIKNHOB, OKUCICHUEM
YTJIEBOJIOPOJOB.

Y, KP
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Tema 2.9.
Kap6onoBsie
KHCJIOTHI M KX
MIPOU3BOIHBIC

[TonsTHE 0 KAPOOHOBBIX KHCIOTAX M UX KJIaccU(PUKAITHS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIbHOM rpynmbl. ['oMonorndeckuil psj mpeaenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJIATYpa U
n3oMepusi. XUMHUYECKUE CBOMCTBA KapOOHOBBIX KUCIOT.
O6pazoBanne GYHKIIMOHATBHBIX MPOU3BOIHBIX KapOOHOBBIX
kucnoT. Peaknuu stepudukanuu. AHTUIPUIIBEI KAPOOHOBBIX
KHUCJIOT, UX MoydeHue u npumeHeHue. CriocoObl MoTydeHUst
KapOOHOBBIX KUCIIOT. OOIIMe CrIocO0bl MOTYUYESHHUS:
OKUCJICHHE JIKAaHOB, AJIKCHOB, TIEPBUYHBIX CITUPTOB,
anpJeruioB. Baxknelinme npeacTaBuTeny KapOOHOBBIX
KHCJIOT, X Onosornyeckas poib. CTpoeHue u
HOMEHKJIATypa CIO0KHBIX 3(PUPOB, MEKKIIACCOBAS U30MEPHS
¢ KapOoHOBBIMH KHcT0TaMH. CITOCOOBI MOTYYeHHSI CIT0KHBIX
a¢upoB. JIaBcaH Kak MpeACTaBUTENb CHHTETHUECKUX
BOJIOKOH. XMMHUYECKHE CBOMCTBA U MPUMEHEHUE CIIOKHBIX
a¢upoB. JKupsl Kak CI0XKHBIE YPUPHI TTUIEPUHA.
KapOoHOBBIE KHCITOTHI, BXOJISIIUE B COCTaB )KHPOB.
XUMUYECKUE CBOWCTBA )KUPOB: THIPOIN3, OMBLUICHHE,
TUIpUpOBaHue. bruosornueckas poib KHPOB, HX
WCIOJIb30BaHKE B OBITY U MPOMBINUIEHHOCTH. Conun

VY, KP
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KapOOHOBBIX KHCIIOT. Mblja, CYIITHOCTh MOFOIIETO ACHCTBUSI.
OTHoOIIIEHHE MBIIA K KecTKOoH Boje. CHHTETHYECKHE
Mmoromue cpeacra — CMC (merepreHTsl), uxX
MIPEUMYIIECTBA U HEIOCTATKH.

23

Tema 2.10.
YrieBoanl

[Tonsatue 06 yrineogax. Kinaccudukarus yrieBoaos. MoHo-
, Id- ¥ TIoJiucaxapuibl. buosoruueckast pojb yriaeBoJ0B, UX
3HAYEHUE B JKU3HU YeJIoBeKa U oluiecTBa. MoHOcaxapuibl.
I'moko3a, cTpoeHue ee MOJICKYJIbl U (PU3UUYECKUE CBOKCTBA.
Tayromepusi. XuMHU4YeCKHe CBOMCTBA IIIOKO3bI: PEAKIUU 110
QJIBJICTHIHOM rpymie («cepeOpssHOTo 3epKaiay, OKHCICHUE
a30THOU KUCJIOTOM, rupupoBanue). Peakiuu riroko3sl Kak
MHOT'0aTOMHOT'O CITUPTA: B3aMMOJIEHCTBHE TITHOKO3BI C
ruapokcuaoM meau (I1). Paznuynabie TIbI OposkeHUS
(cnupToBOE, MOJIOUHOKHUCIIOE). [ 'TI0K03a B IpUpPO/IE.
buonornueckas ponb U NpUMEeHEHHUE II0K03bl. PpyKTO3a
Kak M30Mep TII0K03bl. CpaBHEHUE CTPOCHUS MOJIEKYJIbI U
XUMHUYECKHUX CBOMCTB INIIOKO3bI U GPYKTO3bl. DpyKTO32a B
MIPUPOJIC U ee OMoJIoTHYecKas poJib. Jlucaxapuibl.
Crpoenue aucaxapuoB. CTpOCHHE U XUMUYECKHUE CBOKCTBA
caxaposbl. JIakTo3a 1 MaIbTO3a KaK H30MEPHI Caxapo3bl.
[Tonucaxapuasl. Ob1IEE CTPOCHUE MOTUCAXAPUIOB.
Crtpoenue MolieKkybl Kpaxmaia. Ou3nueckue CBOMCTBa
Kpaxmala, ero HaxoXKJeHHE B IIPUPO/IE U OHOIOTHYecKas
pouib. ['nkoreH. XuMuueckue cBOMCTBA Kpaxmaia.
CpaBHEHME CBOMCTB Kpaxmalia U LEJUTKOJI03BL.

v, T
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Tema 2.11.
AMMHEI,
AMHUHOKHUCJIOTHI,
OenKu

Knaccudukanus u uzomepust aMuHOB. ['oMosiorndeckue
PAIBI IPEIETbHBIX aTu(paTHUECKUX U apOMAaTUYECKUX
aMUHOB, U30MEpUs U HOMEHKJIATypa. XUMHUYECKHE CBOWCTBA
amuHoB. [Ipumenenue u nonydyenue aMuHoB. [lonstue 06
AMUHOKHCIIOTaX, UX KJIacCU(UKAIUSI U CTPOSHHE.
JIBOWICTBEHHOCTH KUCIIOTHO-OCHOBHBIX CBOWCTB
AMHUHOKHCIIOT U €€ IPUYUHBI. Peakunn KOHAEHCaluH.
[lentunnas cBsi3b. CUHTETHYECKUE BOJIOKHA.
Knaccudukanus Bonokos. [lonyueHrne aMUHOKHUCIIOT, UX
puMeHeHne u ouonorunueckas GpyHkuus. benku. benku kak
npupoaHbie nosumepsl. [lepBuyHast, BTopuyHasl, TpeTHYHAS
Y YeTBEPTUYHAS CTPYKTYpbI O€IKOB. XUMHUUYECKHE
CBOIMCTBa OEJIKOB: rOpeHue, IeHaTypalus, THAPOIIN3,
KauecTBEHHbIE (IIBETHBIE) peakiinu. buonornyeckue
(GyHKIIMM OEJIKOB, UX 3HAYECHHUE.

vV, T
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Tema 2.12.
A3zoTcoaepkail
ue
reTepOLUKINYEC
KHe
COCIMHEHMS.
Hyxnennosbie
KHCJIOTBI

Hyxnennosble kucnotsl. HyknenHOBBIE KUCIOTHI KaK
MIpUPOHBIE oauMepsl. HykneoTnasl, X cTpoeHue,
npumepbl. AT® u A/I®, ux B3auMonpeBpalieHue 1 poiib
aroro npouecca B mpupoae. [loustue [JHK n PHK.
Crpoenne JIHK, ee nepBuuHas u BTOpU4HAs CTPYKTYpA.
Pennmukanus JTHK.

v, T
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Tema 2.13.
buomornuecku

[Tonsatue o pepmMeHTax Kak 0 OMOTOTHUECKUX
Kataiau3aTopax OenkoBoi mpuposl. Knaccudukanus
¢epmeHTOB. 3HaueHUe (pepMEHTOB B OMOJIOTHU U

Y, T,P

33




AKTUBHBIC
COCOUHCHUA

MPUMEHEHHE B TPOMBIIITICHHOCTH. [IoHsATHE O BUTAMHUHAX.
Wx knaccudukanus u o6oznauenue. [lousatue o ropmonax
KakK OMOJIOTMYECKU aKTUBHBIX BELIECTBAX, BHIMOIHIIOMINX
SHIOKPUHHYIO PETYJISIHIO )KU3HEACATEIIbHOCTH
opranu3moB. Kiaccudukaiiys ropMOHOB: CTEPOUIBI,
MIPOU3BOIHBIE AaMHUHOKHUCIIOT, TIOJHUIICTITHIHBIEC 1 OSIIKOBBIC
ropMoHbl. OTJeNbHbIE IPEACTaBUTEH: 3CTPAINOIL,
TECTOCTEPOH, MHCYJIHH, aJpeHannH. [lonsaTie o nexkapcrBax
KaK XMMHUOTepaneBTUYECKUX MpenapaTax. [ pymisl
JICKApCTB: CyIb(pamMuIbl (CTPENTOUA), aHTHOMOTHKHI
(MEHUIIMIUIAH ), AaHTUTIAPETUKH (ACTIUPHUH), aHATBI€TUKHI
(aHanprun). MexaHusm JeMCTBUSI HEKOTOPBIX
JIEKapCTBEHHBIX MPENapaToB, CTPOSHUE MOJIEKYII,
MIPOrHO3UPOBAHKE CBOWCTB HA OCHOBE aHAIN3a
XUMHYECKOT0 CTPOCHHS. AHTUOMOTHKH, UX KJIacCU(UKALIUS
110 CTPOCHHUIO, THITY U CIIEKTPY ACHCTBUS.

[Ipumeuanue: T — TtectupoBanue, P — Hanucanue pedepara, Y — ycrHbiii onpoc, KP — koHTposibHas
pabota

2.4.3. lIpakTuyeckue 3aHATHUS

®opma
Haumenosanue .
Ne CopepxaHue MPaKTUYECKUX 3aHATUN TEKYILEro
pasiera KOHTPOJIA
1 2 3 4
1 cemecmp
Pasznen 1. O0Omias u HeopraHuveckasi XuMus
IIpakmuueckue 3anamus
Tema 1.1. Xumus [M3rotoBnenune Mojieneil MOJIEKYJ HEKOTOPBIX OPTaHUYECKUX
1 — HayKa o Y HEOpraHWYEeCKHUX BemecTB. OYNCTKA BEIIECTB I1P
BemiecTBax  |(punpTpoBaHMeM U AuCTHILIAIUEH. OUUCTKA BEIIECTB
MIEPEKPUCTATUIN3ALUECH.
Jlabopamopuwiii onvim
2 Tema 1.2. HabGnronenue ciekTpoB UCITYCKAHUSI U TTOTJIONICHUS P
CrpoeHue aTomMa |COeIMHEHUM XUMUYECKHUX JIEMEHTOB C IIOMOIIbIO
CIIEKTPOCKOIIA.
Tema 1.3. Jlabopamopnuiii onvim
[Tepuoanueckuit |CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, OKCUIOB U
3aKOH U TUAPOKCUIOB d51eMeHToB 11 mepuona.
3 [Tepuonnueckas TP
cucrema
XUMHUYECKHUX
anemeHToB /I. 1.
Menneneena
Tewma 1.4. Jlabopamopmvie onvimol
4 Crpoenne B3aumopeiicTBie MHOTOATOMHBIX CIIUPTOB € (PEITMHTOBOU JIP
BEILIECTBA KHIKoCThI0. KauecTBenHbIe peakiuy Ha noHkl Fe?' u Fe®',
Tema 1.5. Jlabopamophvie onvimoi
5 O3HakoMmiIeHHE C 00pa3laMu MIACTMACC, BOJIOKOH, JIP
ITonumepst

Kay4yKOB, MUHEPAJIOB U TOPHBIX
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nopo. [IpoBepka miacTMacce Ha JIEKTPUIECKYIO
MPOBOJIUMOCTh, TOPIOYECTh, OTHOLIEHUE K PACTBOPAM
KHUCJIOT, 1IeJI04eil u okucaurteneil. CpaBHEHUE CBOMCTB
TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX TJIACTMACC.
[Tonydyenue HUTEN U3 KAaTPOHOBOM MJIM JIABCAHOBOUM CMOJIBI.
OO06HapykeHHe XJIOpa B OJUBUHUIXJIOPHUJIC.

Jlabopamopnvie onvimol

Tewma 1.6. [Tomryuenue cycrieH3uu cepbl ¥ kanudonu. [lomydenne
6 JlucniepcHbie  [IMYJIBCHHM PACTUTEIBLHOTO Macia u 6eH3ona. [lomydenne JIP
CUCTEMBbI 30i1 Kpaxmauia. [lomydenue 305151 cepbl U3 THOCYIb(haTa
HaTpusl.
Jlabopamophvie onvimol
Tema 1.7. [Tonyyenue kucnopoaa pa3iokKeHUeM epoKCUIa BOJLOPOIa
7 Xumuueckue |M (WIK) nepMaHranara kanus. Peakuuu, ugayume ¢ JIP
peakuuun o0pa3oBaHHEM 0CajiKa, ra3a WK BObI JJI1 OPTaHUUYECKUX U
HEOPraHUYECKUX KUCIIOT.
Jlabopamopuwiii onvim
Tema 1.8, Xapakrep JUCCOLMAIMU PA3TUYHbBIX THIPOKCUIOB.
8 PacTBopbI llpakxmuueckoe 3ansamue JIP, ITP
[IpuroroBneHue pacTBOPOB Pa3IUYHBIX BUOB
KOHLIEHTpalUU.
Tema 1.9. Jlabopamopmvie onvimwl
OxuciauTenbHo- |B3auMonelicTBue METAIIOB ¢ HEMETAIaMU, a TAKXKE C
g |BOCCTAHOBHTEIIbH PacTBOpaMH COJIeW U pacTBOpaMH KucioT. Bzaumopeiicteue P
bIC PEAKIIMU. |[CEPHOM M a30THOM KHUCIIOT C Melibto. OKUCIUTEIbHBIC
DIEeKTPOXMMHUYEC |CBOMCTBA IIEPMAHTaHATA KAJIMs B PA3JIMYHbBIX Cpeax.
KM€ MTPOLIECCHI
Jlabopamophvie onvimol
O3HakomyIeHUE ¢ 00pa3liaMu MpeCcTaBUTENEH KIIacCoB
HeopraHumueckux Bemiects. O3HakoMiIeHHE ¢ oOpa3amMu
IIPEACTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.
Tema 1.10. O3HakomieHue ¢ kosuekuueit pya. [lonyuenue kucnopoaa u
Knaccudukanus |ero coiictpa. [lomyuenue Bogopoaa u €ro CBOMCTBA.
10 BEIIIECTB. ITony4yenue mIacTUYECKON Cepbl, XUMUUECKHUE CBOWCTBA JIP
IIpoctsre cepsl. BzauMopeiicTBue METaIOB ¢ PaCTBOPAMH KUCIIOT U
BEILECTBA. coneit. CBoiicTBa yrisi: aacopOLUOHHbIE,
BOCCTAHOBUTEIbHBIC. B3anmMoaeiiCTBHE IIMHKA WUITN
AJTIOMUHMS C paCTBOPaMU KHUCIIOT U mienoueid. OkpalmBaHue
IJIAMEHU KaTHOHAMM LIEJIOYHBIX U HIETOYHO3EMENbHBIX
METaJUIOB.
Jlabopamopnvie onvimol
[Tonyyenue u cBoiicTBa yriekucioro ra3za. CpoiicTa
Tema 1.11. COJISTHOM, cvepHoﬁ (pa36aBieHHOI) U YKCYCHOM KHUCJIOT.
OCHOBHELC BianmopeiicTBie ruipoKcuaa HaTpHsl ¢ CONIMU (CybhaToM
meau (II) u xnopunom ammonus). Paznoxenue rugpokcuaa
11 KIAcChT menu. [Tonyuenue u ampoTepHble CBOWCTBA FHIPOKCHIA JIP, ITP
HEOPTaHUYECKUX .
amomunus. [lonydeHne xecTkoi BOAbl U U3yUEHUE ee
Y OpPraHUYECKUX . . .
. |cBOHMCTB. YcTpaHeHHE BPEMEHHON U OCTOSSHHOM KECTKOCTH.
COETMHEHUI

IIpakmuueckue 3ansamus
ITosryuenune X10poBOIOPOIa ¥ COISTHOW KUCIIOTBI, UX
cBoricTBa. [lonyyenne ammunaka, ero CBOMCTBa.
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Jlabopamophvie onvimoi
W3yuyenue CBOMCTB IIPOCTBIX BELIECTB U COCIUHEHUM S-
351eMEHTOB. M3y4eHune cBONCTB IPOCTBIX BEILECTB U

Tema 1.12. COCIMHEHUH P-3J1EMEHTOB. M3ydeHne CBOMCTB IPOCThIX
12 Xumug BELIECTB U COeNUHEHNN d-2JIEMEHTOB. JIP, ITP
2NEMEHTOB  |[Ipakmuueckue 3auamus
[TonmyueHnue ruApOKCUIOB ATIOMUHUS U IIUHKA;
HCCIIE0BAHNE UX CBOMCTB. [lonmydyenue u uccnenopanue
CBOIICTB OKCHUJIOB Ccephl, yriepona, pochopa.
Tema 1.13. IIpaxmuueckue 3anamus } §
13 | Xunus B xusi O3HakoMJIEHHE C KOJUIEKIIMEH y1oOpeHuil u NECTULHIOB. P
obmecTsa O3znHakoMiieHHE ¢ 00pa3lamMu CpecTB OBITOBON XUMUU U
JICKaPCTBEHHBIX MPENapaToB.
2 cemecmp
Paznen 2. Oprannueckass XuMus
Tema 2.1 Jlabopamopuwiii onvim
[Ipenmer N3rorosienne Moaenein MoNeKyil —IIpeICTaBUTENICH
OpPraHMYECKON |pa3IMYHBIX KIACCOB OPraHMUYECKUX COCAMHEHUN.
14 | xumun. Teopust |[Ipakmuueckue 3anamusi. JIP, TTP
CTpOCHUS OO6HapysxeHue yriepo/ia ¥ BOJI0POAa B OpPraHu4eCKOM
opraHnyeckux |coenuHeHuu. OOHApYKCHHE TaIOTeHOB (1poda
coenuHeHUN  |belpinTelina).
Jlabopamopnvie onvimol
HzroroBneHue Mojeneil MOJIEKy allkaHOB U
raJoreHajikaHoB. M3roToBieHne napaguHUPOBaHHON
Oymaru, uCIibITaHUE €€ CBOMCTB: OTHOILICHUS K BOJE U
xupam. OOHapyKeHue BOJIbl, CaXH, YTIEKUCIIOro ra3a B
MPOJYKTax TopeHus cBeuu. O3HaAKOMIIEHUE CO CBOMCTBaAMHU
Tema 2.2 TBEP/IBIX Mapa(UHOB: IUIABICHUEM, PACTBOPHUMOCTHIO
15 IIpenenbHble  |B BOAE M OPraHUYECKUX PACTBOPUTEINAX, XUMUYECKOMN JIP, ITP
YTJIEBOJOPOABl |MHEPTHOCTHIO (OTCYTCTBHEM B3aHMMOJICUCTBHS C OPOMHOM
BOJIOM, paCTBOpAMH MEpMaHraHaTa Kajius, THAPOKCHIA
HATpUs U CEPHOIN KUCIIOTHI).
IIpaxmuueckoe 3anamue
[TonyueHne MeTaHa U U3y4yEHUE €ro CBOMCTB: TOPEHMUS,
OTHOIIEHHs K OPOMHOM BOJIE M pacTBOPY MEpPMaHraHaTa
KaJusl.
Jlabopamopmvie onvimol
OOGHapyKeHue HeTpee/IbHBIX COCTMHEHUM B KEPOCHHE,
ckunuaape. O3HakoMIIeHHe ¢ 00pa3aMy MOJUATUIIEHA U
nosunponuwieHa. PacnosnaBanue o0pa3iioB alkaHOB U
Tema 2.3.
AJKEHOB.
16 ITHIICHOBIE 1 llpakxmuueckue 3ansamus JIP, TTP
erII[::(I){;(?;;e)IH HonyquI/If STUJIEHA HCFHHpaTaHHeﬁVBTHHOEOPO crmpTa.
BsaumopeiicTBue aTuinena ¢ OpoMHON BOI0, pacTBOPOM
nepMmaHranara kaiausi. CpaBHeHHE IJIAMEHU STUJIEHA C
IJIaMEHEM IpeJlebHBIX YTIIEBOJA0POOB (MeTaHa, MPOoIaH-
OyTaHOBOM cCMeCH).
Tema 2.4. JlaBopaTopHbIil ONBIT
17 | AuerunenoBsle |H3rotoBieHue Mojenell MOJIEKYI aAIKHHOB, X U30MEPOB. JIP
YIII€BOIOPObI
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18

Tema 2.5.
Apomarnyeckue
YIJI€BOAOPOAbI

Harmucanme pedepara.

19

Tewma 2.6.
[Ipupoansie
HMCTOYHUKHU

YTJIE€BOI0POIOB

Jlabopamopnuie onvimoi

OrmpeziernieHre HAINYUS HEMIPEACIbHBIX YIIIEBOJOPOIOB B
OeH3uHE ¥ KepocHHe. PacTBOPUMOCTD pa3IMyHbIX
HedTenpoaykToB (OeH3UHA, KEPOCHHA, TH3EIBHOTO TOILINBA,
Ba3eJIMHA, mapaduHa) Ipyr B Apyre.

JIP

20

Tema 2.7.
I'mapokcunpHbIE
COEIMHEHUSI

Jlabopamopmvie onvimol

Pextudukamnus cmecu stanon—-aozaa. OOHapyxeHue BOJbI B
a3e0TPOMHON CMECH BOJIBI U ATHIIOBOTO CIIUPTA.
IIpaxmuueckue 3anamus

W3ydeHue pacTBOPUMOCTH CIUPTOB B Bojie. OKucieHne
CIUPTOB PA3JIIMYHOTO CTPOEHUS XPOMOBOM CMECHIO.
[Tonyuenue austunoBoro 3¢gupa. [lonyuenue rimuuepara
MENH.

JIP, ITP

21

Tema 2.8.
Anpnernasl u
KETOHBEI

Jlabopamopnvie onvimol

OkwucieHye 3TaHoja B 3TaHAJIb PACKAJIEHHON MEHOMN
npoBosiokoi. [Tonyduenne heHorohopManbIeruIHOTO
nonuMepa. Pacno3naBanue pactBopa ameroHa u popmanuHa.
Ilpakmuueckue 3anamus

N3ydeHune BOCCTAHOBUTEIbHBIX CBOMCTB aJIbJCTUO0B:
peakius «cepeOpsHOro 3epKaiiay, BOCCTAHOBIICHHE
ruppokcuaa meau (11). BzaumopeiictBue hopmansaeruaa ¢
THJIPOCYNIb(MUTOM HATPUSL.

JIP, TIP

22

Tema 2.9.
KapOonoBsie
KHCJIOTBI ¥ UX
IIPOU3BOJIHBIE

Jlabopamophvie onvimoi

B3auMozeicTBre pacTBOpa yKCYCHOM KHUCIOTHI C MarHUEM,
OKCHJIOM LIMHKa, ruipokcuoM xeinesa (I11), pactBopom
kapOoHaTa Kayms U creapaTa Kainus. O3HaKOMIICHHE C
o0pa3iaMu cloKHBIX 3(UpoB. OTHOLIEHHUE CIIOKHBIX
7(uUpOB K BOJIE U OpraHMYECKUM BellecTBaM. BoiBenenue
KUPHOTO MATHA C TIOMOIIBIO CIOKHOTO 3Hpa.
PacTBOpHMOCTb KUPOB B BOJIE U OPTaHUUYECKUX
pactBopuTesix. CpaBHEHHE MOIOIIUX CBOMCTB
xo3siiictBeHHOro Mbuta 1 CMC B *ecTKoii Bofe.
IIpaxmuueckue 3anamus

PacTBOpUMOCTb pa3IM4HBIX KapOOHOBBIX KHCIIOT B BOJIE.
B3anMozeicTBrue yKCyCHOM KUCIIOTHI C METAJIIAMU.
[Tony4yeHne n30aMUIOBOTO 3Upa YKCYCHOM KHCIOTHI.
CpaBHeHUE CTENEHN HEHACHIIIEHHOCTH TBEPAOIO U )KHUJIKOTO
#KupoB. OmbLIeHe x)upa. [Toyuenue mblina U H3y4eHHe ero
CBOMCTB: MIEHOOOPa30BaHUs, PEAKIIUA HOHHOTO OOMEHa,
T'HJIPOJIN3a, BBIJIENICHHs CBOOOIHBIX JKUPHBIX KUCIIOT.

JIP, ITP

23

Tema 2.10.
Yrnesoanl

Jlabopamophvie onvimoi

O3zHakomJieHHE ¢ PU3NUECKUMH CBONCTBAMH TITFOKO3bI
(amreyHast ynakoBka, Tabnetku). KucinoTHsiid rupoinmn3
caxapo3bl. 3HAKOMCTBO € 00pa3liaMy MOJIMCaXapuI0B.
OO6HapyxeHre KpaxMaia ¢ TOMOIIbI0 KaYeCTBEHHON
peakuuu B Mene, xjiebe, Horypre, MaprapuHe, MaKapoOHHBIX
U3JIENHSIX, KPYTax.

Hpakmuuecmte 3AaHAMUA

JIP, TIP
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Peakuust «cepeOpsHOTO 3epKaay IrIOKO3bI.
B3aumopeiicTBue rinroko3sl ¢ ruapokcuaom meau (1) npu
pa3IMyYHbIX TemrepaTrypax. JleiicTBie aMMUaqHOTO pacTBOpa
okcua cepedpa Ha caxapo3y. OOHapyKeHHUE JIAKTO3bI B
MoJsioke. [leficTBue 1oja Ha Kpaxmall.

Jlabopamophvie onvimol
H3roroBieHue mapocTepKHEBBIX 1 00bEMHBIX MOJIeTIei
W30MEPHBIX aMUHOB. PacTBopeHme OEJIKOB B BOJIE U UX

Tema 2.11. N
AMULLL koarymsinus. O6HapyxeHue O6eyika B KyprHHOM SIHIE U
24 ’ MOJIOKE. JIP, TP
AMUHOKHCIIOTBI,
ek IIpakxmuueckue 3anamus
OO6pa3zoBanue conell aHuIMHa. bpoMupoBaHne aHUITUHA.
O6pa3oBanue coseii riuiuHa. [loydenne MeTHON CoH
rimnuHa. Jlenatypanus 6enka. L{BeTHbIe peakiiy OenKoB.
Tema 2.12.  |/labopamopHuviii onvim
Azotcoaepsxamue | M3roToBnenre 00beMHBIX M IIAPOCTEPIKHEBBIX MOIENIEiH
reTePOLMKINYECK |a30TUCTHIX T€TEPOLIUKIIOB.
25 ue JIP
COETUHEHUSI.
Hyxnennosbie
KHCIIOTHI
Jlabopamopnvie onvimol
HcnpiTanue pacTBOPUMOCTH apeHaINHa B BOJE U COJITHON
kucinote. OOHapy)XeHHe acluprHa B TOTOBOU
JIEKapCTBEHHOU (opme.
IIpaxmuueckue 3anamus
Tema 2.13.  |ObOHapyxeHue BUTAaMHHA A B TIOJICOTHEYHOM Maclie.
2 buonornueckn |O6Hapyxenue ButamuHa C B si0109HOM coke. OmnpeneneHue IP. TIP
aKTUBHBIE BUTaMuHa D B ppIObeM KHpe WM KYPUHOM KENTKE. ’
coequHeHust  |JleiicTBHE aMuUII03bI CIIOHBI HAa Kpaxmad. JleiicTBue

JIETUIPOTreHa3bl Ha METUIIEHOBBIN CUHUM. [lelicTBre
KaTaja3bl Ha IEPOKCU BOAOPOAA. AHANIN3 JIEKAPCTBEHHBIX
MpenaparoB, MPOU3BOJHBIX CATUIMIOBONA KUCIOThL. AHAN3
JIEKapCTBEHHBIX MPEMAPATOB, MPOU3BOJHBIX M-
aMHHO(EHOoA.

Ipumeuanue: I1P- npaxmuueckas paboma, JIP- nabopamopnas paboma; T — mecmuposarnue, P —
Hanucauue pegpepama, Y — ycmuwiii onpoc, KP — konmponvnas paboma

2.4.4. ConepxxaHue caMOCTOATEJIbHOM PadOTHI

IIpumepHas TemaTuka pegepaTos:

buorexHosorus u renHast uHxkeHepust — texHonoruu XXI Beka.
HanoTtexHomorust kak MpuOpUTETHOE HATIPABJICHUE PA3BUTHS HAYKU U MTPOU3BOJICTBA B
Poccuiickoit @enepanuu.

CoBpeMeHHbIe METOIbl 00€33apaKUBaHUSI BOJIBI.

AnnoTponusi METalIoB.

Kuznb n gestensHocth .M. Menneneena.

«[leproguueckoMy 3aKOHY OyIyIee HE TPO3UT Pa3PYIICHUEM. . .)»
Cunres 114-ro anementa — TpuyMd poCCUICKUX PUIUKOB-SACPIIHKOB.
H3oTonsl Bogopoxa.

Hcnonbs3oBanne pagnoakTUBHBIX H30TOMOB B TEXHUYECKHUX IEIISAX.

1.
2.

©COoN kAW
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10
11
12
13

14
15
16

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36
37
38
39

40

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52

53
54

PeHTreHoBCcKOE M3ITy4eHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEULIMHE.
[1na3ma — yeTBEepTOE COCTOSTHUE BEILECTBA.
AmMop¢HbIe BemiecTBa B IpUpoJie, TEXHUKE, OBITY.
OxpaHa OKpy’Karollel cpeibl 0T XUMUYECKOro 3arpsa3HeHus. KonnuecTBeHHbIE
XapaKTEPUCTUKHU 3arps3HEHUS OKPYKAIOIIEH Cpebl.
[Tpumenenue TBEpIOTO U razooOpa3Horo okcuaa yriaepozaa (IV).
3ammTa 030HOBOI'O SKpaHa OT XUMHUUYECKOIO 3arps3HEHUSI.
I'pyboaucniepcHble CUCTEMBI, UX KIacCU(UKALUS U UCTIOIb30BaHUE B MPO(HECCHOHATEHON
JIeATEIbHOCTH.
Kocmernueckue renm.
[IpumeneHue cycrneH3nii u SMyJIbCUIA B CTPOUTEIIHCTBE.
MuHepaiibl ¥ TOpHBIE TOPOABI KaK OCHOBA JIUTOC(EPHI.
PactBops1 Bokpyr Hac. Tumsl pacTBOpOB.
Bopa kak peareHT u cpena A1 XMMUYECKOT0 Ipoliecca.
Kuznb u nestenpHocth C. AppeHuyca.
Bxiag oTe4ecTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUU AIEKTPOIUTUYECKON TUCCOLUALINY.
VYcerpaneHue )KeCTKOCTH BOJIbl HAa IPOMBIIUICHHBIX NPEITPUATHUSX.
CepHast KUCIIOTa — «XJIeO XMMHYECKON TPOMBIIIEHHOCTH.
Hcnonb30BaHre MUHEPATIBHBIX KUCIOT HA MPEANPHUATHSIX PA3IUUHOTO MPOQUIIS.
Oxcupl U CONM KaK CTPOUTENIbHBIE MaTEpPHAIIBL.
Hcropus rumnca.
[loBapeHHast COJIb KaK XUMHUYECKOE ChIPhE.
MHoronukuii kKapOOHAT KalbIlHs: B IPUPOJIE, B IPOMBIIIJICHHOCTH, B OBITY.
Peakiiun ropenns Ha MPOU3BOJICTBE U B OBITY.
BupryanbHoe MOJenMpOBaHNE XUMUUYECKHUX MTPOLIECCOB.
DNEeKTPOIU3 PaCTBOPOB JIEKTPOJIUTOB.
DIEKTPOIN3 PACIIaBOB 3JIEKTPOJIUTOB.
[IpakTHyeckoe MpUMEHEHHUE IEKTPOIN3a: padhMHUPOBAHUE, TAIbBAHOILIIACTHKA,
rajabBaHOCTETHS.
WcTopus nomyyeHus 1 MpOU3BOICTBA ATFOMUHUS.
DNEeKTPOIUTUYECKOE MOTydeHUe U pahUHUPOBAHNUE MEJTH.
Kuznp u gestenpHocTh [, J[9BH.
Ponp MeTanioB B MICTOPUM YEJIOBEYECKON IMBUIN3aLUU. IcTOpHs 0TEUEeCTBEHHOM YEpHOI
MeTaimyprui. COBpeMeHHOE METAJUTyprudecKoe MPOU3BOJICTBO.
HcTopust 0TeueCTBEHHOM 1IBETHOW METAJITYPTUU. POJIb METaIIJIOB U CIIIABOB B HAYYHO-
TEXHUUYECKOM IpPOTrpecce.
Koppo3ust MeTamioB 1 ciocoObl 3aLIUTHI OT KOPPO3HUH.
WueptHble uin 651aropoHbIE Ta3bl.
Poxnaromue coiam — rajoreHsl.
Hctopus mBeACKONW CIIMYKH.
Hcroprst BOBHUKHOBEHUS U Pa3BUTHSI OPTAHUYECKON XUMUH.
Kuznuw u gesrenbHocth A.M. byTieposa.
Butanusm u ero kpax.
Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTUU MUPOBOM OpraHMYECKON XUMUU.
CoBpeMeHHBIE PEACTABIEHUS O TEOPUU XUMUYECKOTO CTPOEHUSI.
DKOJOTHYECKHE aCMeKThl UCIIOIb30BaHUSI YTIIEBOJIOPOIHOIO CHIPBS.
OKOHOMHMYECKHE aCIEKThI MEXAYHAPOIHOTO COTPYIHUYECTBA 110 UCIIOIb30BAHUIO
YIII€BOIOPOAHOTO CHIPBS.
HcTopus OTKpBITUS M pa3pabOTKU Ta30BBIX U HEPTIAHBIX MeCTOpOXKAeHUH B Poccuiickoit
denepanuu.
XUMUS YTIeBOJOPOJHOTO ChIPbs U MOs Oyayias nmpodeccusi.
VYTr1eBo10poHOE TOIIIUBO, €r0 BUbl U HA3HAUECHHUE.
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55. CuHTeTHYeCKHEe KayudyKH: HCTOPHS, MHOTOOOpa3He U MEePCICKTHBBI.

56. Pe3nmHOTEXHMUYECKOE MPOU3BOJICTBO U €0 POJIb B HAYYHO-TEXHHUUYECKOM MPOTpecce.

57. Capo4HOE NMPOU3BOACTBO U POJIb XMMHUH YTIICBOJIOPOJIOB B HEM.

58. Hedtb u ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aUMOBBITOJTHOTO MEXKIYHAPOHOTO
COTPYZHUYECTBA.

2.4.5. IlepeyeHb Y4eOHO-METOAMYECKOI0 oOOecleYeHUs1 IJs1 CAMOCTOATEJbHONH pPadoThI
o0yyarommxcsi N0 JMCHUIJIMHE

CamocrositenbHas padora cryaeHToB (nainee — CPC) sBnsieTcss OMHUM W3 BHJIOB YY€OHBIX
3aHATUN CTYJCHTOB U OJHON M3 OCHOBHBIX ()OpM BHEAYAUTOPHOM pabOThI IPH pean3aliy yueOHbIX
waHoB M mporpaMM. OHa MPOBOAUTCS C IENBI0 CUCTEMATH3allMM U 3aKPEIUICHUS MOTYYEHHBIX
TEOPETUUYECKUX 3HAHMM W MPAKTHUYECKHMX YMEHUU CTYJIEHTOB; YIIYONEHUS M pacHIMpEeHUs
TEOPETUYECKUX 3HAHWH; Pa3BUTHA MO3HABATEIBHBIX CIIOCOOHOCTEW W AKTHBHOCTH CTYJCHTOB;
dbopMUpPOBaHUS CAMOCTOSTEILHOCTH MBIILIEHUS, CTIOCOOHOCTEH K cCaMOPa3BUTHIO.

Henpto CPC sBusiercst oBnajeHue (QyHIaMEHTAIbHBIMU 3HAHUSAMH, TPOPECCHOHATBLHBIMU
YMEHMSIMM W HaBblkaMu 10 mpoduiato Oyaymied CHenuanbHOCTH, OINBITOM TBOPUYECKOM,
UCCIIEIOBATEIIbCKOW  JICSITEIBHOCTH, PAa3BUTHE CAMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BAHHOCTH, TBOPYECKOTO MOAXO0/Aa K PELICHUIO pobiaeM y4eOHOro U mpodeccuoHanbHOro
YPOBHEM.

Bunel camoctosTenbHONW paboOThl CTYyAEHTOB BKJIIOYAIOT HamucaHue pedepaToB, pelleHue
3a/1a4 ¥ yNPaKHEHUH.

Kputepusimu o1eHOK pe3yibTaTOB BHEAYAMTOPHON CaMOCTOSITENIbHON pabOThI CTylEHTa
SIBIISICTCS YPOBEHb OCBOCHHS CTYACHTAMH Y4€OHOTO MaTepuaa;
YMEHHE CTYJIEHTa HCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MPH BHINOTHEHUH MPAKTHYECKUX 3ajady;
YMEHHUE CTYJCHTa HaXOJUTh TPEOYIOIYIOCs HHPOPMALINIO, U3y4aTh €€ U MPUMEHSTh Ha MPAKTUKE;
000CHOBAaHHOCTh M YETKOCTb HU3JI0KEHHUS OTBETA.

Ha camocTosiTenbHy0 paboTy 00y4aromuxcsi OTBOAUTCS 35 4acoB y4eOHOT'O BPEMEHH.

[TepeueHs ya4eOHO-METOAMYECKOTO OOSCTICUCHUS
HanmenoBanue

Ne JUCIUILIMHBI IT0 BBITOJIHEHUIO CAMOCTOSTSIILHON paOOThI
pasnena, Temer, Bupa CPC (umerowecocs 6 bubauomerxe u/unu 6 IBC)
1 2 3
Pasznen 1. O0mas 1 HeopraHuveckasi XuMus
1  |Tema 1.1. Xummus — HayKa 0 1. Xumus : yuebnuk / JLM. IlycroBanosa, W.E.
BEIleCTBax Huxanoposa. — Mocksa : KnoPyc, 2012. — 438 ¢. — Jlns
2 CIIO — ISBN 978-5-406-00168-4. —

Tewa 1.2. Crpoenne aroma https://www.book.ru/book/915055

3 |Tema 1.3. Tlepuoaudeckii 3akK0H | |2, AxmeroB, H.C. OOmas u HeopraHuuyeckas XHUMHs

Hepuonmyeckas cucrema [Dnexktponnsblil pecype] : yuebnuk / H.C. AxmeroB. —
XUMHYeCKuX snementos JI. M. OnektpoH. gaH. — Cankr-Ilerepoypr : Jlans, 2014. — 752
Memnzeneena c. — Pexxum noctyna: https://e.lanbook.com/book/50684.
Tema 1.4. CTpoeHue BemecTBa — 3aru. ¢ oKkpaHa.

3. Axmeros, H.C. JIaGopaTopHble U CEMHUHAPCKUE 3aHSITHSI
Tewma 1.5. [Tonmumepsr ’ paTop P

mo oOmeld W HEOPraHWYeCKOW XUMHH [DIEKTPOHHBIN
Tema 1.6. JlucrnepcHbIe CHCTEMBI pecype] : yaebnoe nmocooue / H.C. Axmetos, M.K. A3u3oga,

Tema 1.7. Xumuueckue peakuuu  |JL.W. bagsiruna. — Dnexrpon. pan. — Cankr-IlerepOypr :

Tema 1.8. PacTBOpBI Jlan, 2014. — 368 c. — Pexum jocryma:

Ol 0| N| o o1 &

https://e.lanbook.com/book/50685. — 3arux. ¢ skpaHa.
4. bop3osa, JI.JI. OcHOBBI 00mIeH XUMHUH [DIEKTPOHHBIN
pecypc] : yueOnoe mocobue / JI.J. Bbopzoma, H.IO.

Tema 1.9. OxucauTeIbHO-
BOCCTAaHOBUTEJIHHBIC PEAKITHH.
DIEKTPOXUMHUYECKHE MTPOLIECCHI

Uepnukona, B.B. fkymeB. — Onextpod. gaH. — CaHKT-

10 |Tewma 1.10. Kimaccudukarms
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BemiecTB. [IpocTeie BeliecTna.

[TerepOypr : Jlanp, 2014. — 480 c¢. — Pexxum nmoctyma:

11 |Tema 1.11. OcHOBHBIE KJIaCCHI https://e.lanbook.com/book/51933. — 3aru. ¢ skpaHa.
HEOPraHUYECKUX U OpraHuueckux |9. Opranuueckas XuMus [DIeKTpOHHBIN pecypc] : yueOHoe
COCAMHEHUN nocodue / JI.b. bepesun [u ap.]. — DnekTpoH. mAaH. —

12 |Tema 1.12. XuMus 376 MEHTOB Cankt-Ilerep6ypr : Jlanmp, 2014. — 240 c. — Pexum

13 noctyna: https://e.lanbook.com/book/44754. — 3arn. ¢

JKpaHa.

6. boposnes, 1.B. Opranuueckasi XuMusi: TEPMUHBI U
Tema 1.13. XuMUS B KH3HU OCHOBHBIE peakuu [DIeKTpOHHBIHN pecypc] : yueOHoe
obIIecTBa nocodue / .B. bopoBneB. — DaekTpoH. naH. — Mocksa :

NznarensctBo "JIaboparopus 3Hanuit", 2015. — 362 ¢c. —

Pexum noctyna: https://e.lanbook.com/book/70742. —

3arii. ¢ FKpaHa.

Paznen 2. Oprannyeckast XuMus
. |1, Xumus yueOnuk / JLM. IlycroBamoBa, W.E.

Tema 2.1 Ipeamet oprannteckoii Huxanoposa. — Mocksa : KnoPyc, 2012. — 438 ¢. — [l

14 Ixumuu. Teopus cTpoenus CII0. —  ISBN  978-5-406-00168-4.  —

OpraHHHCCKIX COCAMHCHIN https://www.book.ru/book/915055
2. AxwmeroB, H.C. OOmias u HeopraHuyeckas XHUMHS
Tema 2.2 IIpenenbHbie .
15 YIIICBOIOPOJIHI [DnexTponnblii pecype] : yueonuk / H.C. AxmeroB. —
OnektpoH. gan. — Cankr-Ilerepoypr : Jlans, 2014. — 752

16 Tema 2.3. STUIICHOBBIC M IMCHOBBIC (¢, — Pesxum mocryma: https:/e.lanbook.com/book/50684.
YTJIEBOAOPOJBI — 3aru. ¢ ’KpaHa.

Tema 2.4. AlleTHIIEHOBBIE 3. Axmeros, H.C. JIabopaTtopHble U CEMUHAPCKHUE 3aHATUS

17 YIJIEBOIOPOIbI mo oOmeld W HeOpPraHWYeCKOW XUMHUHU [DJIEKTPOHHBIN
Tema 2.5. Apomariieckne pecypc] : yaebHoe mocoome / H.C. Axmeros, M.K. A3u3zona,

18 YITICBOMOPOMEL JL.W. bappiruna. — OnekTpoH. aaH. — Cankr-IletepOypr :

Jlans, 2014. — 368 c¢c. — Pexum pgocryma:

19 |Tema2.6. Tpuposnble HCTOUHHKH  |hitps://e.lanbook.com/book/50685. — 3arut. ¢ skpana.
YTJICBOIOPOJIOB 4. bop3zosa, JI.JI. OcHOBBI 00mIel XUMHUH [DIEKTPOHHBIN

20 Tema 2.7. T'uapOKCHIBHBIE pecypc] yuebnoe mocobue / JILJZI. bopszoma, H.IO.
COEMHEHUS Uepnukona, B.B. fkymeB. — 3OnektpoH. gaH. — CaHKT-

IletepOypr : Jlanb, 2014. — 480 c¢. — Pexum nocryna:

21 [Tewa2.8. AMbACrVE M KETOREI https://e.lanbook.com/book/51933. — 3aru. ¢ skpaHa.

29 Tema 2.9. KapOoHOBbIE KHCIOTE U |5 (Opranuyeckas XuMus [DICKTPOHHBIHA pecype] : yuebHoe
HX IIPOU3BOIHBIC nocobue / JI.b. bepesun [u ap.]. — DnexkTpoH. naH. —

23 |Tema 2.10. YrneBosl Cankr-IlerepOypr : Jlawp, 2014. — 240 c. — Pexum
Tema 2.11. AMUHDL nocrymna: https://e.lanbook.com/book/44754. — 3arn. ¢

24 ’ JKpaHa.
aMUHOKHCIIOTBI, O€IKU

6. boposnes, 1.B. Opranndeckas XuMus: TEpMUHBI U
Tema 2.12. Azotcoaepxaiine DeKTpoHHBIH pecypc] : yuebHoe
U ————— OCHOBHBIE PEaKIUH [ P pecypc] : yu

25 nocobue / U.B. BopoBneB. — DnekTpoH. gaH. — Mockaa :
coennHenus. HykiienHoBble .

KHCIOTB W3narensctBo "Jlaboparopus 3nanuit", 2015. — 362 c. —
Pexxum moctyma: https://e.lanbook.com/book/70742. —
26 Tema 2.13. buonornuecku 3aru. ¢ sKpaHa.

AKTUBHBIC COCIMHCHUA

KpOMe MNEPCUNUCICHHBIX UCTOYHHUKOB 06y11afou11/1e051 MOXXET BOCIIOJIB30BaThCs ITOMCKOBBIMU
CHUCTCEMAaMM CETHU I/IHTepHCT 110 TEME CaMOCTOSATEIbHOM pa60TBI.
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J1J1 OCBOEHUS JUCHUIUIMHBI U CAMOCTOSITENIEHOTO BBIITOJIHEHHUS IPETYCMOTPEHHBIX YyU4eOHOI
IporpaMMOil Kypca 3aJaHuil MOXET OBbITh HCIOJb30BAaHO CIIEAYIONIee Y4eOHO-METOAMYECKOe
obecrieueHue:
-METOMYECKNE PEKOMEHJAIIMH K BHIIOJIHEHHUIO Ta0OPAaTOPHBIX U MPAKTHYECKUX padoT;
-METOAMYECKHE PEKOMEHJAI[MH 110 BHIMOJIHEHUIO CAMOCTOSATEIbHON PadOTHI.

Hauanom opranuzanuu 1000 caMOCTOSTENbHON pabOThl JOIKHO OBITH IPUBUTHE HABBIKOB
Y YMEHUH IPaMOTHOM pabOThI C yueOHOM U HAyYHOH JTUTEPATypOil. ITOT poLecc, B IEPBYIO OYEPEIb,
CBSI3aH C HAXOXKJIEHHEM HEOOXOIUMOW JJIs YCIEUIHOTO OBJIAJCHUS Y4YeOHBIM MarepuaoM
auteparypoi. OOydaromuics J0JDKEH yMETh IMOJIb30BaThes (GoHIaMu OHOIMOTEK U CIPaBOYHO-
Oounbrorpad@UUeCKUMU U3TAHUSMHU.
3. ObPA30OBATEJ/IBHBIE TEXHOJIOT'TH

3.1.00pa3oBaTe/bHbIC TEXHOJIOTMH NIPH NPOBeICHNHU JIEKIHI

Buabl npumeHsieMbIx Koun.
No Tema 3angaTus .
00pa30BaTeNbHBIX TEXHOJIOTHIA qac
1 BBenenue 1
Pazjnen 1. O0masi u Heopranuyeckasi XuMHs 12
2 |Tema 1.1 Xumus — Hayka O BeIlIeCTBax 1
3 |Tema 1.2 Crpoenue aToma 1
Tema 1.3. Ilepuoanyeckuii 3aK0H U 1
4  |Ilepuoguyeckas cucTeMa XUMHUECKHX JIEMEHTOB
. . MenaeneeBa
5 |Tema 1.4. CtpoeHue BemiecTBa 1
6 |Tema 1.5. [Tomumepsl TpaauLMOHHbIE 1
7 |Tema 1.6. lucnepcHbie CUCTEMBI MH(OPMALIMOHHBIC JICKLIUHU
8 |Tema 1.7. Xumudeckue peakiuu 1
9 |Tema 1.8. PactBOpHI 1
10 Tema 1.9. OkUCIUTENHEHO-BOCCTAHOBUTEIILHBIE 1
peakiuu. IIEKTPOXUMUUYECKUE MPOIIECCHI
11 Tema 1.10. Knaccuduxanus Bemects. [IpocTtsie 1
BEIECTBA
12 Tema 1.11. OcHOBHBIE KJTaCChI HEOPTAHUUYECKUX U 1
OPraHNYeCKUX COCTUHEHUHN
13 |Tema 1.12. XuMus 31€EMEHTOB 1
14 |Tema 1.13. XuMus B :)KU3HHU 00IIIECTBA
Pa3nea 2. Oprannveckasi XuMus 20
15 Tewma 2.1. IIpenmer oprannueckoi xumuu. Teopus 2
CTPOEHHUS OPTaHUUYECKUX COCAMHEHUMN
16 |Tema 2.2. IIpeneibHbBIC YTIIEBOAOPOIBI 2
17 |Tema 2.3. DTHIICHOBBIC U AUCHOBBIE YTIEBOIOPOIBI 2
18 |Tema 2.4. AleTHIICHOBBIE YTIIEBOIOPO,IBI 2

42




19 |Tema 2.5. ApoMaTHUECKUE YTIEBOAOPOIbI 2
20 [Tewma 2.6. [IpupogHble HCTOYHUKH YTIIEBOJIOPOIOB 1
21 |Tema 2.7. I'uapOKCHIBHBIC COCTUHEHUS TpaguuoHHbIe 2
22 |Tema 2.8. Anbaeriabl U KETOHBI MH(OPMAUMOHHEIC JICKLIHH 2
23 Tema 2.9. KapOoHOBBIE KUCIOTHI U UX 2
MIPOU3BOJIHBIE
24 | Tema 2.10. YrieBomsl 1
25 |Tema 2.11. AMHUHBI, aMHHOKHUCJIOTHI, OEJIKU 1
2 Tema 2.12. A3oTcoaepxaiine reTepoluKInIecKue 1
coequHeHus. HykienHOBbIE KUCIOTHI
27 |Tema 2.13. Buonornyecku akTUBHBIE COETUHEHUS
Hroro no kypcy 32
3.2.00pa3oBaTejibHbIe TEXHOJIOTHU MPH MPOBEIEHNH MPAKTHYECKUX 3aAHITHH
Buibl mpuMeHsieMbIX Kou.
Ne Tema 3ansaTHS AT .
00pa30BaTeNbHbIX TEXHOJIOTHI qac
1 Beenenue
Paznen 1. O0uias 1 Heopranuvdeckass XuMust 20
2 |Tema 1.1 Xumus — HayKa O BEIIECTBaxX 1
3 |Tema 1.2 Ctpoenue aToma 2
Tema 1.3. Ilepuoauyeckuii 3aK0H 1 1
4  |Ilepuoguueckasi cucTeMa XUMHUYECKUX dJIEMEHTOB
. 1. MenneneeBa
5 |Tema 1.4. CtpoeHue BemecTBa 1
6 |Tewma 1.5. ITomumepsr TpaIuiMoHHOE CEMUHAPCKOE 1
7 |Tema 1.6. lucniepcHble cucTeMbl 3aHATHE, Pa300p pelICHHs 1
3a/1a4, JJabopaTopHbIe padOTHI
8 |Tema 1.7. XumMudeckue peakiiuu 2
9 |Tema 1.8. PacTtBOpHI 2
10 Tema 1.9. OxucnuTeIbHO-BOCCTAHOBUTEIILHBIC 2
peakuu. DIEKTPOXUMHUYCCKUE MTPOTIECChI
11 Tema 1.10. Knaccuduxanus Berects. [IpocTtsie 2
BEIIIECTBA
12 Tema 1.11. OcHOBHBIE KJTaCChI HEOPTAHUUYECKUX U 3
OPraHNYeCKUX COCTUHEHUHN
13 |Tema 1.12. Xumus 31€MEHTOB 2
14 |Tewma 1.13. Xumus B )KU3HH 00III€CTBA
Pa3nea 2. Opranndeckass XuMus 38
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15 Tewma 2.1. Ilpenmer oprannyeckoit xumun. Teopust 2
CTPOCHHS OPraHUYEeCKUX COCTMHEHUN
16 |Tema 2.2. IIpenenbHbIE YTIIEBOAOPOIBI 6
17 |Tema 2.3. DTUIICHOBBIC M TUCHOBBIC YTIIEBOAOPOIBI 4
18 |Tema 2.4. AleTUICHOBBIE YTIIEBOJOPO/IbI 2
19 |Tema 2.5. ApomaTtrdeckue yrieBOa0POIbI 2
20 |Tema 2.6. IIpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB 3
21 |Tera 2.7 T TpaguimonHoe ceMUHapCKoe 4
ema 2.7. ['uipoKCHIIbHbIE COeTUHEHUS 3aHsTHE, PA36Op PEIICHHs
22 |Tema 2.8. AnbJieru/ibl U KETOHBI 3a/1a4, JJabopaTopHbIe PaOOTHI 4
23 Tewma 2.9. KapOoHOBBIE KHCIIOTBI U UX 4
MIPOU3BOIHBIC
24 |Tema 2.10. YriieBoasl 1
25 |Tema 2.11. AMUHBI, aMUHOKHUCIIOTBI, OCIIKH
2% Tema 2.12. A3oTcoaepskaliue reTepolKInIecKue 3
coenuHeHMs. HyKJIeMHOBBIE KUCIIOTHI
27 |Tema 2.13. Buonorndyecku akTUBHBIE COSTUHEHUS
Htoro mo xypcy 58

4. YCJOBUA PEAJIM3ALIUU ITPOT'PAMMBI U CHUITJIMHBI

4.1. MaTepuanbHO-TexHH4YecKasi 6a3a, HeoOXoAMMasi Il OCyLIeCTBJIeHUs 00pa30BaTeJLHOI0
npouecca no JUCHHUIINHE

Peanuzyercs nporpaMMa y4eOHOM JUCHUIUIMHBI B KAOMHETE XMMMUU.
O6opynoBanue yueOHOT0O KabuHeTa:
- paboune MecTa /Ui CTYACHTOB U IIPEroiaBaTess, ayIuTOpHas JOCKa;
- KOMIUIEKT y4e€OHO-METOJIMYEeCKOW JOKyMeHTauuu (y4eOHUKH U ydyeOHble MOcoOus, KapTOUKH-
3aJaHusl, KOMIUIEKThl TECTOBBIX 3aJaHHMi, OSJIEKTPOHHAs CHpPaBOYHO-yueOHas JMTeparypa,
MYJBTUMEAUMHBIE 00yYarOIIe MPOrpaMMBbl);
-HarJsAHbIe TOcoOUs (CXeMbl, TaOIUIIbl, U300pa3uTeNbHbIE U HATypaJIbHbIE IIOCOOMS);
- aBTOPCKMI KOMIUIEKT KOMITBIOTEPHBIX MPE3EHTALUH.

Texnuueckue cpeacrBa oOydeHMs: KOMIIBIOTEp, HPUHTEp, IPOEKTOp, MPOrpaMMHOE
obecrnieveHue.

4.2. IlepeyeHb HEOOXOAMMOI0 POTPAMMHOIO0 o0ecneYeHn st

. Onepanuonnas cucreMa Microsoft Windows (kontpakt Ne 232-AD®d/2014 ot 25.09.2014,
KOPITOpATHBHAS JIMIICH3HUA);

o [Taker mporpamm Microsoft Office Professional Plus (xontpakr Ne 232-AD®/2014 ot
25.09.2014, xopriopaTtuBHasl JTUICH3HS);

o 7-zip GNULesser General Public License (cBoGoaHOe mporpamMMmHOe oOecliedeHne, He
OTpaHUYEHO, OECCPOUHO);
o Wntepner Opay3ep Google Chrome (OecruiaTHoe mporpaMMHoe obecreueHue, He

OTpaHHYEHO, OECCPOUHO);
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o K-Lite Codec Pack — ynuBepcanbHbIii HA00p KOAEKOB (KOIUPOBIIMKOB-IEKOIMPOBIIHKOB)
W YTWIAT Uil TIPOCMOTpa W 00paboTkM ayawo- W BuaeodaiiyioB (OecruiaTHOE TPOrpaMMHOE
obecrnieueHne, He OrpaHUICHO, OECCPOYHO);

. WinDjView — mporpamma i npocmoTpa daitioB B ¢popmare DJV u DjVu (cBoGoaHOE
IporpaMMHOe o0ecriedeHre, He OrpaHu4YeHO, OECCPOYHO);
o Foxit Reader — mnpukiagHOe NpOrpaMMHOE OOECIEYCHHUE JUIsl MPOCMOTPA ICKTPOHHBIX

nokymeHTOB B crapmapte PDF (GecrmaTHoe mporpamMmmHoe oOecriedeHrue, He OrpaHu4YeHo,
OeCcCcpovHO).

5. IEPEYEHb OCHOBHOM M JONOJTHUTEJIbHON YYEBHOM JIUTEPATYPBI,
HEOBXOJUMOI JIJIsI OCBOEHUSA
JAUCHUIIJINHBI

5.1. OcHoBHas UTEpaTypa:

1. Xumus : yue6nuk / JI.M. IlycroBanosa, .E. Hukanoposa. — Mocksa : KnoPyc, 2012. —
438 ¢. — s CITO. — ISBN 978-5-406-00168-4. — https://www.book.ru/book/915055

2. AxmeroB, H.C. O0miast 1 HeopraHudeckasi Xumus [ DIeKTpoHHbIN pecypc] : yueonuk / H.C.
AxmeToB. — OnekTpoH. naH. — Cankr-IlerepOypr : Jlans, 2014. — 752 ¢. — Pexum gocryma:
https://e.lanbook.com/book/50684. — 3ari1. ¢ 3kpaHa.

3. Axmero, H.C. JlabopaTopHble M CEMHHAPCKHE 3aHATHS MO OOIIECH W HEOPraHUYECKOM
XUMHH [ DNEKTPOHHBIH pecypc] : yaueoHoe nmocodue / H.C. AxmeroB, M.K. Azuzoa, JI.W. Bagsiruna.
— DOnektpon. gaH. — Cankt-IlerepOypr : Jlawp, 2014. — 368 c. — Pexum pgocryma:
https://e.lanbook.com/book/50685. — 3ari1. ¢ skpaHa.

5.2. lonosHuTEIbHAS JIUTEPATYypPa

1. bop3osa, JI.JI. OcHOBBI 00111e# XUMUU [ DAEKTPOHHBIN pecypce] : yuebnoe nmocodue / JII.
bop3osa, H.}O. Yepnuxosa, B.B. fkymes. — Onexrpon. nan. — Cankr-IletepOypr : Jlansb, 2014.
— 480 c. — Pexum noctyna: https://e.lanbook.com/book/51933. — 3arz. ¢ skpana.

2. Oprannyeckasi XuMus [ DIEKTPOHHBINA pecypce] : yuebnoe nmocodue / J1.b. bepesun [u mp.].
— Dnektpod. naH. — CankTt-IlerepOypr : Jlans, 2014. — 240 c. — Pexum noctyna:
https://e.lanbook.com/book/44754. — 3ar. ¢ skpaHa.

3. boposnes, N.B. Oprannyeckast XuMus: TEPMUHBI 1 OCHOBHBIE PEeaKIIUU [ DIEKTPOHHBIN
pecypc] : yuednoe nocobue / .B. boposneB. — DnektpoH. nan. — Mocksa : M3znarenscTBo
"Jlabopatopus 3nanuit", 2015. — 362 ¢. — Pexxum gocryna: https://e.lanbook.com/book/70742. —
3ari. ¢ ’KpaHa.

5.3. llepuoauyeckune U3IaHUs

1. Kypnain ob6mieit xumun

2. XypHan HeopraHM4ecKol XUMHH

3. Kypnain opraHuyeckor XUuMUU

4, Basel nanasix komnaauu «Mct Beroy (http://dlib.eastview.com).

5.4. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJICKOMMYHHUKAUMOHHOH ceTn «HWHTEpHETY,
HEeOO0XOAUMBIX /1J151 OCBOEHMS IH CHUTTHHBI

1. MunucrepcTBo 00pa3oBanus U Hayku Poccuiickoit @enepannu
(http://MuHOOpHAYKH.PD/);

2. ®enepanbublii nopran "Poccuiickoe odpazoBanue" (http://www.edu.ru/);

3. Nndopmannonnas cucrema "EanHoe okHO JocTyna k 06pa3oBaTenbHbIM pecypcam”

(http://window.edu.ru/);

4. Enunas xomrekius nudpoBbix odpasoBaTensHbIX pecypcos (http://school-
collection.edu.ru/);

5. ®denepalibHbIN LIEHTP HHPOPMAIIIOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);
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6. Oo6pasoBarenbHblil mopran "Yueba" (http://www.ucheba.com/);

1. ITpoekt I'ocynapcTBEHHOIO MHCTUTYTa pycckoro A3bplka uMeHH A.C. [Tymknuna
"O6paszopanue Ha pycckoM" (https://pushkininstitute.ru/);

8. Hayunas anekrponnas oudnuorexka (HIbB) (http://www.elibrary.ru);

9. HanuonansHas siekrponnas oudmuoreka (http:/u36.pd/);

10.  KubepJlenunka (http://cyberleninka.ru/).

11.  CmpaBouno-unH(MopMaioHHbIH mopran "Pycckuit s3eik" (http://gramota.ru/);

12. Cayx0a TeMaTHYECKUX TOJKOBBIX cioBapeit (http://www.glossary.ru/);

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

14. Koncynbsrant Ilntoc - cnpaBouHas rpaBoBasi cucTeMa (JIOCTYII 10 JOKaJIbHOM ceTn).

6. METOAUYECKUE YKA3ZAHUA JJI1 OBYYAIOIIIUXCSA
11O OCBOEHHMIO JTUCIUITJIMHbI

HCJBIMI/I OCBOCHUA JUCHHUILIMHBI ABJIACTCA OCBOCHHUC 3HAHUM 0 XUMHUYECKOM COCTaBHSIIOH_Ieﬁ
CCTCCTBeHHOHaquOﬁ KapTUHbI MHpPAa, Ba)KHEHIITNX XUMHYECKUX IOHATHAX, 3aKOHAaX U TCOPHUIX.

PesynbraTel OcBOGHHs 00pa30BaTENbHONW MPOTPAMMBI OMPEICISIOTCS MPHOOPETAeMBIMH
CTYAECHTaMH COOTBETCTBYIOIIMMHU KOMIIETEHIUSAMH, CHOCOOHOCTBIO IPUMEHATh 3HAHUSA, YMEHUS U
HaBbIKM B COOTBETCTBHH C 33Jja4aMHU MIPO(ecCHOHAIbHOMN 1€ATEIbHOCTH.

7. OHEHOYHBIE CPEACTBA JJIAA KOHTPOJIA YCIIEBAEMOCTH
7.1. acnopT ¢oHIA OLIEHOUYHBIX CPEACTB
He npenycmotpeHo.
7.2. Kputepuu oueHKHU 3HAHUMH

Kpurepun ouenku pedepatoB 10 AUCIUIUINHE:

- COOTBETCTBHUE CO/ICPIKaHUS TEME;

- CTETICHb PACKPBITHS TEMBI;

- HAJIMYKE JOTMYECKOTO TUIaHa K TeME;

- IIyOuHa MpopabOTKU MaTepHaa;

- TPaMOTHOCTb | MOJIHOTA MCIIOJIb30BAaHHS HCTOYHHUKOB;

- COOTBETCTBUE O(opMIIeHHUs pedepara TPeOOBaHUSM.
Kpurepun onieHKH KOHTPOJIBbHOM paboThI

Jlo7nst mpaBUIBHBIX OTBETOB (B MPOIIEHTAX ) OreHka 1o nATuOaIILHON CUCTEME
90-100 OTJINYHO

70-89 XOpOIIIO

60-69 YIOBJIETBOPUTEIHHO

Jo 60 HE YJIOBJIETBOPUTEIHHO

[IpomexxyTounast arrectanus (auddzader, FK3amMeH)

HanmeHoBaHHMe 00bEKTOB KOHTPOJISA U OCHOBHBIE MOKA3aTeJIH OMEHKH Onenka
OLIEeHKH pe3yJbTara

YmMmerh: CTyAeHT 10/IKeH: 5 (omnuuno)
1. Ha3zpIBaTh: XUMHYECKHE 3HaTh TEOPETUUYECKUN MaTepHall Kypca 1

AJIEMEHTBI, COEIMHEHUS U3YUYEHHBIX YMETb Ha3bIBaTh XMMHUUECKHUE HIEMEHTHI,

KJIACCOB. COEITMHEHUS N3YYEHHBIX KJIacCOB,
2. OOBACHATH: PU3NUECKUH CMBICT | OOBACHATH (PU3MUECKUI CMBICIT aTOMHOTO

aTOMHOTO (ITOPsIJIKOBOT0) HOMEpa (OpPsIIKOBOTr0) HOMEpa XMMHUYECKOT0
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XUMHUYECKOT0 3JIEMEHTa, HOMEPOB TPYIIIIbI
Y TIepH0/1a, K KOTOPBIM 3JIEMEHT
npuHaIexkuT B [lepuoanueckoil cucreme
J.1. MenneneeBa; 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB 3JIEMEHTOB B Ipeienax
MaJIbIX MEPUOJIOB U IIABHBIX MOATPYIIIL,
CYUIHOCTb PEaKIMil HOHHOTO OOMEHa.

3. Xapaktepu3oBaTh: XUMHYECKUE
3JIEMEHTHI (0T BOAOPO/A 10 KalbIIMs) Ha
OCHOBE MX IosioxkeHus B [lepuoanueckoi
cucteme JI.1. MenaeneeBa u
O0COOCHHOCTEH CTPOCHUS UX aTOMOB; CBSI3b
MEX1y COCTaBOM, CTPOCHUEM U
CBOMCTBaMHU BEILIECTB; XUMHUECKUE
CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB.

4. OmnpenensTh: COCTaB BEIIECTB MO
ux Gopmynam, IPUHAIIC)KHOCTh BEIIECTB K
OTIpeIeIEHHOMY KJIacCy COSAMHEHUMA, THITBI
XUMHUYECKUX PEaKIUi, BaJICHTHOCTh U
CTETEeHb OKUCJICHHSI SJIEMEHTA B
COCIMHEHUSIX, TUIl XUMUYECKOMN CBSA3U B
COEIMHEHUSIX, BO3MOKHOCTb MPOTEKAHUS
peakiuii HOHHOTO OOMEeHa.

5. CocraBnsats: HopMyIIbI
HEOPraHUYECKUX COCAMHEHHUIN U3YUECHHBIX
KJIACCOB; CXEMBbI CTPOEHUS aTOMOB MEPBbIX
20 snemenToB [leproauyueckoi cucTeMbl
JI.W. MenneneeBa; ypaBHEHUSI XUMHYECKUX
peaKuuid.

6. BBIUKCIATH: MACCOBYIO I0JTIO
XUMHUYECKOTO AJIeMeHTa 1o popmyiie
COEJIMHEHMSI; MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpE; KOJIMUECTBO BEIIECTBA, 00BEM
WJIM MaccCy 0 KOJIMYECTBY BEIIECTBA,
00BEMY WIJIM Macce peareHTOB, WIN
MPOJYKTOB PEAKIUU; TEIIOBOU AP ekt
peaKIuu.
3HaTh:

1. XuMHUYECKYIO CHMBOJIUKY: 3HAKH
XUMHUYECKHUX 3JIEMEHTOB, (DOPMYIIbI
XUMHUYECKUX BEIECTB U yPABHEHUS
XUMHUYECKUX PEaKIUH.

2. BaxHeiime MoHATHS XUMHUH:
XUMHUYECKUN PJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEIILHBIE aTOMHAsI M MOJIEKYJISIpHAS
Macchl, HOH, XUMUYECKas CBs3b, BEILIECTBO,
KJIaccu(PUKaIMs BEMIECTB, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIH 00beM, XUMHUUYECKast
peaxuusi, KJacCuPUKaus peakiuid,
AEKTPOJIUT U HEAJIEKTPOIIUT,

3JIEeMEHTa, HOMEPOB I'PYNIBI U IEPUOAA, K
KOTOPBIM 3JIEMEHT MPUHAJICKUT B
[Tepuoanueckoii cucreme /..
MeneneeBa, 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB B IIPE/EIax MaJbIX
MEPHOJIOB U TJIABHBIX MOJTPYIII, CYIIIHOCTh
peaxiuiit HFOHHOTO OOMeHa
XapaKTEPU30BaATh XUMUYECKUE FTIEMEHThI
(oT BOZIOpOAA IO KaJbLKsl) HA OCHOBE UX
nostoxkenus B [lepuoanueckoit cucreme
JI.11. MenneneeBa u 0COOCHHOCTEH
CTPOEHHUSI X aTOMOB, CBSI3b MEX]Y
COCTaBOM, CTPOEHUEM U CBONCTBAMHU
BEILIECTB, XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX U OPTaHUYECKUX
BEILIECTB, OMPEIESATh COCTaB BEIIECTB 0
ux popmyrnam, IPUHATIE)KHOCTh BEIIECTB K
OTpENIETICHHOMY KJIACCY COCTMHEHHH, TUITHI
XUMHUYECKUX PEAKIUH, BaJICHTHOCTb U
CTEIEHb OKUCIICHUS JIEMEHTA B
COEIMHEHUSIX, TUIl XUMUYECKOM CBA3U B
COCIMHEHUSX, BO3MOXKHOCTh MPOTEKAHUS
peaxiuii HOHHOTO 0OMEHa, COCTaBIATh
(bopMyITBI COETMHEHUN N3YUEHHBIX
KJIACCOB, CXEMbI CTPOCHHS aTOMOB IIEPBbIX
20 snemenToB [leproanyeckoit CUCTEMBI
JA.N. MenneneeBa, ypaBHEHUS XUMHYECKUX
peaKkuuii, BBIYUCIISATH MAaCCOBYIO JOJIIO
XUMHUYECKOT0 3JIeMeHTa 1o (opMmyIie
COCIMHEHUSI, MACCOBYIO JIOJIO BEIIIECTBA B
pacTBope, KOJTUYECTBO BEIIECTBA, 00BEM
WJIM MacCy T0 KOJIMYECTBY BEIIECTBA,
00BeMy WJIM Macce peareHTOB WU
MPOJYKTOB PEAKINH, TEIUIOBOM 3pdexT
peakuumn

CTyaeHT 10/IKeH:

3HATh TEOPETUYECKUI MaTepHal Kypca u
YMETb Ha3bIBaTh XUMHUUECKHUE AIEMEHTHI,
COEIMHEHUS U3YYEHHBIX KJIACCOB,
O00BACHATH (PU3NYECKUI CMBICT ATOMHOTO
(MOpsAIKOBOr0) HOMEpa XMMHUYECKOTO
AJIEMEHTa, HOMEPOB IPYIIbI U IEpUoJIa, K
KOTOPBIM 3JIEMEHT IPUHAUIEKUT B
ITepnonnueckoit cucreme /.M.
MenneneeBa, 3aKOHOMEPHOCTH NU3MEHEHUS
CBOICTB 3JIEMEHTOB B IIpeieax MabIX
NIEPUOOB U TNIABHBIX NOJArPYIII, CYLIHOCTh
peaxkuii HOHHOTO OOMeHa, XUMHUYECKHe
CBOICTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB,
OINPEAEIATh COCTAB BEUIECTB 110 UX

4(xopouio)
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AIIEKTPOJIUTHYECKAS TUCCOIHAIINS,
OKHCJIUTENIh 1 BOCCTAHOBUTEIh, OKHCICHHC
1 BOCCTaHOBJICHHUE.

3.  OcHOBHBIEC 3aKOHBI XHMHUU:
COXpaHEHHUs MacChl BEIIECTB U YHEPTUH,
MOCTOSIHCTBA COCTaBa, MEPUOIUIECCKUIN
3aKOH; 3aKOH ABOrajapo, 3akoH ['ecca,
XUMHUYECKOTO cTpoeHus byrinepona.

4.  OCHOBHBIC KJIACChI
HEOPraHUYECKUX U OPraHUYECKUX
COCAMHCHHMI U X XUMHUYCCKHE CBOMCTBA.

dbopMynaM, MPUHAIEKHOCTh BEUIECTB K
ONpEeIETICHHOMY KJIACCY COCTMHEHUH, TUTIBI

XUMHUYCCKUX peaKHHfI, BaJICHTHOCTDb U
CTCIICHb OKHCJICHHUSA JJICMCHTA B

COCAMHECHUAX, THUII XHUMHYECKOH CBI3HU B

COCIMHEHUSX, COCTABIISATH (POPMYIIBI
COEIMHEHUI U3YYEHHBIX KJIACCOB,
YPaBHEHUSI XUMUYECKUX PEAKLIUN,

BBIYUCJIATh MaCCOBYIO JOJIHO XUMHUYCCKOI'O

aJIeMeHTa 10 (POpMYyJie COSTUHEHUS,
MAacCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,

KOJIMYCCTBO BC€IICCTBA, 00BeM UIn Maccy

I10 KOJIMYECTBY BCUICCTBA, 06'beMy U1

MaccCe peareHTOB WIN IPOJYKTOB PEAKIIUU

CTyneHT 10JIKeH: 3(yoosnems
3HATh TEOPETUUECKUI MaTepual Kypca 1 opumenvHo)
OPUEHTHPOBATHCS B IEPUOJUYECKOMN
CUCTEME XUMUYECKHUX JIEMEHTOB,
OPUEHTHPOBATHCSI B OCHOBHBIX 3aKOHAX
XUMUH JIJIS1 peLIeHUs 3a/1a4, 3HaTh KJIacChl
COEIMHEHUH, YMETh HaXO/IUTh
MOJIEKYJISIPHYIO (JOpMYJTy BEILIECTBA,
MOJIb30BATHCS XUMHUECKUM (hOopMyIiaM AJist
COCTaBJICHUS YPABHEHUH pEeaKLUi,
ONpeeNsATh NPUHAAJIEKHOCTh BEUIECTB K
ONPEAECICHHOMY KJIaCCY COEMHEHUIN
Crypaenr: 2(neyoosne
HE YCBOWJI MaTepuall Kypca U HE UMEeT meopumenvh
HEeOOXOAUMBIX 3HAHUI U HABBIKOB. 0)
7.3. OueHovHble CPeACTBA /1Jisl MPOBeeHUs TeKyIleld aTTecTalun
®opMma 3HaHusA YMeHus IIpaxtrueckuit | JInynsle
aTTecTaluu OTIBIT KayecTBa
(BI1ageTh) oOyuaromerocs
VY, T, KP 1. Xumuueckyro 1. Ha3wiBaTs: WCIOJIb30BaTh | DopMuUpOBaHHE
CUMBOJIMKY: 3HAKH | XUMHYECKHUE npUOOpeTEeHHB! | HHTEpeca K
XUMUYECKUX AJIEMEHTHI, € 3HaHusA U | u30paHHOMU
JJIEMEHTOB, COEIMHEHUS yMEHUs B | mpodeccuu u
(hopMyIibI M3YYEHHBIX KJIACCOB. | IIPAKTUYECKON | OBJIAJICHHE €€
XUMHUYECKUX 2. OOBSCHSTH: JEeSITETBHOCTH | OCOOEHHOCTSIMH,
BELIECTB U buznyecKuit CMbICT u COBEpIIIEHCTBOBA
ypaBHEHUS aTOMHOTO IIOBCEIHEBHON | HUE TBOPUYECKOMN
XUMHUYECKUX (TIOpsIIKOBOTO) AKU3HU JJIS: WHIUBUAYAIBHOC
peakiuii. HOMEpa XMMUYECKOTro | - 0e30MacHoro | TH

2. Baxneimue
HOHATUSA XUMHU:
XUMHUYECKUU

3JIEMEHTa, HOMEPOB
IPYMIIBI ¥ IEpUoJa, K
KOTOPBIM 3JIEMEHT

oOparmeHust ¢
BEIIECTBAMH U
MaTepHalaMu
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9JIEMEHT, aTOM,
MOJIEKYJIa,
OTHOCHUTEJIbHBIE
aToMHas 1
MOJICKYJISIpHAS
MAacCHl, HOH,
XHAMHUYECKas CBSI3b,
BCIIECTBO,
KJIaccupuKamms
BCIIECTB, MOJIb,
MOJISIpHAsI Macca,
MOJISIPHBIN 00BEM,
XAMUYECKast
peakius,
KJIaccupuKamms
peakuuid,
AJICKTPOJIUT U
HEDIJIEKTPOJIUT,
AIEKTPOJIUTHYCCKAS
JIACCOIaIys,
OKHCJIUTEND U
BOCCTAHOBHUTEIID,
OKHCJIEHHE U
BOCCTaHOBJICHMUE.
3. OcHOBHBIE
3aKOHBI XUMHHU:
COXpaHEHHUs MacChl
BEILIECTB U SHEPTHH,
IMOCTOSIHCTBA
COCTaBa,
MIEPUONYECKU I
3aKO0H; 3aKOH
ABoraapo, 3aKoH
T'ecca,
XUMHUYECKOrO
CTpOEHUS
byrneposa.

4. OcHOBHEBIE
KJ1aCChI
HEOPraHUYECKHUX U
OpraHUYECKUX
COCIMHCHHHN U UX
XHUMHAYECKHE
CBOICTBA.

MPUHAJICKUT B
[Tepuoanueckoit
cucteme JI.H.
Menneneena;
3aKOHOMEPHOCTHU
N3MEHEHHS CBOMCTB
3JIEMCHTOB B
npezaeax Maiabix
MEePUOJIOB U TJIaBHBIX
MOATPYIII; CYITHOCTh
peaKkuuii HFOHHOTO
oOMeHa.

3. XapakTepu3oBarh:
XAMHYECKHE
AJIEMEHTHI (0T
BOJIOPOJIA J10
KaJIBIIKS ) Ha OCHOBE
HX II0JIOJKCHUS B
[Tepuoauueckoit
cucteme ..
MenneineeBa u
0CcOoOCHHOCTEH
CTPOEHUS UX aTOMOB;
CBSI3b MEXKIY
COCTaBOM, CTPOCHHUEM
¥ CBOMCTBAMH
BEIIECTB; XUMHYECKHE
CBOMCTBA OCHOBHBIX
KJ1aCCOB
HEOPTraHUYECKHUX
BCIICCTB.

4. OnpenensiTh:
COCTaB BEIIECTB 110 UX
dbopmynam,
MPUHAJIE)KHOCTh
BEIISCTB K
ONpPEIETIEHHOMY
KJIACCY COCTMHEHUH,
THITBl XMMHYECKHX
peakuuii,
BaJICHTHOCTD U
CTEICHb OKUCIICHHS
DJIEMCHTA B
COEIMHEHMAX,, THII
XAMHYECKOH CBS3U B
COEIMHEHMAX,
BO3MOXKHOCTB
IIPOTEKaHUs PEaKIni
HOHHOI'0 OOMEHa.

5. CocTaBnsiTh:

bopmyIbl

AKOJIOTUYECKH
rPaMOTHOTO
MOBEJCHUS B
OKpYyXaroleu
cpene

- OLICHKHU
BITUSTHUS
XUMHUYECKOTO
3arpsi3HEHUS
OKpYyXaroleu
cpelbl Ha
OpraHu3M
4esioBeKa

- KPpUTHYECKOH
OIICHKU
uHpopMmanuu o
BELIECTBAX,
UCIIOJIB3YEMBIX
B OBITY
MIPUTOTOBJICHU
1  pacTBOPOB
3aIaHHOU
KOHIIEHTpalluu

49




HEOPTraHUYECKHUX
COE€IUHEHUI
M3Yy4YEHHBIX KJIaCCOB;
CXEMBbI CTPOCHHS
aToMOB nepBbIX 20
3JIEMCHTOB
[Tepuoanueckoit
cucremsl [ 1.
Menpeneena;
ypaBHEHUS
XUMHUYECKHUX PEaKIIUM.
6. Beruncaars:
MacCOBYIO JIOJTIO
XAMHYECKOI0
aneMeHTa 1o Gopmyie
COCIMHCHMS,
MacCCOBYIO JIOJTIO
BEIIIECTBA B PACTBOPE;
KOJIMYECTBO
BEIECTBA, 00bEM WU
Maccy Mo KOJUYECTBY
BElIECTBa, 00bEMY
WJIM MacCe peareHTOB,
WJIU TIPOJYKTOB
pEeaKIyK; TETUIOBOM

s ekt peakium.

IIpumepbl OLIEHOYHBIX CPEICTB

IIpumepHbIe BONPOCHI 1JIs1 YCTHOT'O ONpoca:

HaumeHoBaHue pa3aesioB U TeM

Bonpocs! 1Jist ycTHOTO onpoca

Pa3nea 1. O0mas u Heopranuyeckasi XuMus

Tewma 1.1. Xumuss — Hayka o
BelIecTBax

1. CocraB BemiecTBa. XMMHYESCKHE JIEMEHTEI. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB. BelecTBa MONEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHMSI. 3aKOH ABOTaApO U €ro
CIICJICTBHSL.

2. N3mepenue BeniectBa. Macca aTOMOB U MOJIEKYII.
AtoMHas enuHUNA Macchl. OTHOCUTEIIBHEIC AaTOMHAs U
MoJieKyJisspHas Maccbl. KonnuecTBo Bemectsa. Yucio
ABorajnipo. MonsipHas Macca. 3akoH ABOraapo U ero
ciencTBUs. MOJSIpHBIN 00beM BEIeCTB B ra3000pa3HOM
COCTOSIHHH.

3. ArperatHble COCTOsIHUS BellecTBa. TBepoe
(kpucTaymnueckoe u amop(Hoe), )KUIKOE U Ta3000pa3HOe
arperaTHble COCTOSTHUS BEILIECTBA.

4. Cmecu BemiecTB. Paznuuusa Mexay cMecsiMu U
XUMHYECKUMH COeIMHEHUSIMU. MaccoBasi 1 00beMHast 10U
KOMITOHEHTOB CMECH.
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Tema 1.2. Ctpoenue atoma

1. CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUHU aTOMa.
KopmyckynsspHO-BOTHOBOH JAyalii3M YaCTHI] MUKPOMUDA.
CoctaB aTOMHOTO siipa. HyKJIOHBI: IPOTOHBI H HEHTPOHBI.
W30Tombl M HYKIHABL. DIIEKTPOHHAS 0007I0YKa aTOMOB.
[TonsiTHE 00 ANIEKTPOHHON OpOUTAIIE M AIEKTPOHHOM
oOmnake. KBaHTOBBIE YKCIa: TIaBHOE, OPOUTAIBHOE
(moGo4HOE), MAaTrHUTHOE W CITHHOBOE.

2. PactipesienieHne 3JeKTPOHOB IO YHEPTETHIECKUM
YPOBHSIM, TIOJyPOBHSIM M OpOUTAJISIM B COOTBETCTBUU C
MIPUHIIMIIOM HAMMEHbIIEH 3Heprun, npunuunom [laymm u
npaBwioM XyHa. DJIEKTPOHHBIC KOH(DUTYpaIluy aTOMOB
XUMHYECKUX JIEMEHTOB. BaJeHTHBIE BO3MOYKHOCTH aTOMOB
XUMHYECKHX 3JIEMEHTOB. DJICKTPOHHAs KIacCUUKAIUS
XMUMHUYECKHX 3JICMEHTOB: S-, P-, -, f-3/1eMeHTHI.

Tema 1.3. Ilepuoanmyeckuii 3aK0H U
[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB . 1. Menaeneera

1. Ilepuoaunueckasi cucteMa v CTpoeHue aroma. OU3nYeCKuil
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIBI
u niepuoja. [lepuonnueckoe n3MeHEHUE CBOMCTB
AJIEMEHTOB: pajJinyca aToMa; SHEPruu NOHU3ALIUY;
ANEKTPOOTPHUIIATEIBHOCTH. [[pUIrHBI H3MEHEHUS
METAJUIMYCCKUX M HEMETAINYECCKUX CBOMCTB JICMCHTOB B
rpymnmax u nepuojiax, B TOM Yucie OOJIbIINX U
cBepx0Oonpunx. 3HaueHue [lepuoauueckoro 3aKoHa u
[Tepuoanueckol cHCTEMbl XMMHUYECKUX 351eMeHTOB /1. .
MeneneeBa i pa3BUTHUSI HAYKU U TIOHUMaHUS
XUMHUYECKON KapTHUHBI MHPA.

Tema 1.4. Ctpoenue BeliecTBa

1. [TonaTHE 0 XUMUYECKOU CBSI3U. THITBI XUMHUECKUX
CBA3EH: KOBAJICHTHAs, HOHHAs!, METAJUINYECKas U
BOJIOPOJHAs.

2. KoBaneHTHass xumuieckast cBsi3b. J[Ba MexaHu3ma
00pa3oBaHUs 3TOM CBSI3U: OOMEHHBIN U JOHOPHO-
akuenTopHbii. KoBaseHTHas mosisspHas U HEMOJIApHAs CBSI3H.
3. Nonnas xumuueckast cBsi3b. Kpaitnuii ciayyqaii
KOBQJIEHTHOH MOJIAPHOM CBsI3U. MeXaHu3M 00pa3oBaHUs
MOHHOMU cBsi3U. VIOHHBIE KPUCTAININYECKHE PELIETKU U
CBOICTBA BELECTB C TAKUMH KPUCTAJNIAMHU.

3. Meramnnueckas xumuueckas cBsizb. OcoOblii TUI
XUMHUYECKOH CBSI3U, CYLIECTBYIOIUI B METAJIIaX U CIUIABAX.
CBolicTBa METAJUTMYECKOMN CBS3H.

4. BonoponHas XuMuieckas CBsizb. MexaHn3M o0pa30BaHUs
Takol cBsi3u. Ee kinaccuukanms: MexxMoeKyspHas u
BHYTPUMOJIEKYJISIPHAsE BOAOPOJAHBIE CBA3U. Puznueckue
CBOMCTBA BEILIECTB C

BOJIOPOJHOM CBS3BIO.

5. Kommiekcoo6pazoBanue. [ToHsATHE O KOMIUIEKCHBIX
coenuHeHusAX. KoopauHannoHHoe 41ciio
KOMIUIeKcooOpa3zoBatesns. BHyTpeHHssa u BHeIHsIsS cdepa
KOMIUIEKCOB. HOMEHKIaTypa KOMIUIEKCHBIX COEMHEHUMN.
WX 3HaueHme.

Tema 1.5. ITonmumepst

1. Heoprannueckue noauMepbl U OpraHUYECKHE.
CTpyKTYypBhl IOJUMEPOB, UX KJIaCCU(UKALNS U CIIOCOOBI
MIOJIYYEHUSI.
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Tema 1.6. JluciepcHble CUCTEMBI

1. Kmaccudukanus AMCIEPCHBIX CHCTEM B 3aBUCHMOCTH OT
arperaTHOro0 COCTOSIHUSI IUCTIEPCUOHHOM Cpe/ibl U
JTUCTIEPCHOM (a3, a TAKKe MO pa3Mepy UX YaCTHII.

2. 'pyboaucriepcHbe M TOHKOAUCIIEPCHBIC CUCTEMBI.
Oddext Tunmansa. Koarynsanus B KOJUTOMIHBIX pacTBOpax.
3HavYeHHE TUCIIEPCHBIX CUCTEM B KUBOW U HEKUBOU
MIPUPOJIE U NPAKTUYECKOM )KM3HU YEJIOBEKA.

Tema 1.7. Xumuueckue peakuu

1. Knaccudukanuss XMMHYECKHX PEaKLIUi B OPraHUYECKON U
HEOpraHu4ecKon xumuu. [IoHsaTHE 0 XMMUYECKON pEaKLIUH.
Peaxium, naymue 0e3 n3MEeHEHHs Ka4eCTBEHHOT'O COCTaBa
BEUIECTB U C U3MEHEHUEM COCTaBa.

2. BeposITHOCTh IPOTEKAaHUSI XUMUYECKUX PEAKIUil.
BryTpeHnHsis sHeprus, sHTanbnus. TernaoBoi 3pdext
XUMUYECKUX peakuui. TepMOXUMHUYECKUE YPABHEHUS.
CranpapTHas HTaNbIUA peakuil 1 00pa30BaHMs BELIECTB.
3akoH I'. U. I'ecca u ero cnenctBus. DHTpOIUS.

3. CxkopocTh xuMHUeCKUX peakuuid. I[lonarue o ckopoctu
peaxuuii. CKOpOCTh TOMO- ¥ IT€TEPOr€HHOMN peaKLtH.
OHeprus aktuauuu. GakTopsl, BIUSIOIINAE HA CKOPOCTb
XAMHUYECKOW PEaKIUH.

Tema 1.8. PacTtBOpbI

1. ITonsiTue o pactBopax. PU3NKO-XUMHUUYECKAsI IPUPOIA
pacTBOpPEHMS U PaCTBOPOB. B3anmonecTBre pacTBOPUTENS
Y PaCTBOPEHHOT'O BEILIECTBA.

2. PactBopumocTs BemiecTB. CriocoObl BhIpaXKEHUS
KOHLIEHTPALlUU pacTBOPOB.

3. Teopust 3NEKTPOIUTHUECKON TUCCOIHAIIU. MeXxaHu3Mm
JYCCOLMALINY BEIIECTB C PA3JINYHBIMU TUIIAMH XUMHUYECKHUX
cBsA3eil. OCHOBHbBIE IIOJIOKEHUS TEOPUH DIEKTPOIUTHUECKOM
qucconnanuu. CTeneHb NEKTPOIUTUYECKON JUCCOLNAuU
U GakTopsl ee 3aBUCUMOCTH. CHIIbHBIE U CPEIHNE
DIIEKTPOJIUTHI.

4. lucconmanust Boabl. Bomopoauerit mokasarens. Cpena
BOJIHBIX PaCTBOPOB JJIEKTPOJIMTOB.

5. I'maponus kak oOMeHHsbIi npouecc. HeoOpaTtumplit
TMJIPOJIN3 OPraHMYECKUX U HEOPraHMYECKUX COSIUHEHUN 1
€ro 3HAYCHHE B IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA.
OO6patumslii rusponus conei. CTyneH4aThlid THAPOIU3.
IIpakTHuecKoe NPUMEHEHHE

Tema 1.9. OkucaIUTEIBHO-
BOCCTAHOBUTEJILHBIC PEAKITUH.
DIEKTPOXUMHUYECKUE MTPOLIECCHI

1. ITonsiTHE 00 OKMCIUTEIHHO-BOCCTAHOBUTEIBHBIX
pPCaKknuix. OxuciauTenn U BocctanoBuTen. OKHUCIUTENLHO-
BOCCTaHOBHUTEIIbHAS J1BOMcTBeHHOCTh. Kiaccudukanus
OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKquI.

2. XMMUYECKUE UCTOYHUKH TOKA. JIEKTPOAHbBIE
MOTEHIMANbL. P cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHLIUAJIOB (JIEKTPOXUMUYECKHUH sl HATIPSKEHUM
MeTaHHOB). T"anpBannuecKkue DJIIEMEHTHI U IMPUHIUIIBI UX
pabotbl. CocTaBieHHE TaJIbBaHUYECKUX JIEMEHTOB.

3. DIIEKTpOIU3 PacIuIaBOB U BOJHBIX PACTBOPOB
a51eKTposInTOB. [Iponecchl, mponcxoaauive Ha KaToie U
aHoJie. YpaBHEHMsI IEKTPOXUMHUYECKUX IPOLIECCOB.
ITpakTH4ecKOe NPUMEHEHNUE JIIEKTPOJIN3A.
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Tema 1.10. Knaccuduxanus BemecTs.
[Ipocteie BewecTna.

1. Kmaccudukamnus HeopraHm4eckux BemecTB. [IpocTeie u
cJoXHbIe BeniecTBa. OKCHUIbI, THIPOKCUIBI, COJU (UX
KJaccu(uKalus, XMMUYeCKHe U GU3NIECKHe CBOMCTBA U
OCHOBHBIE CITOCOOBI ITOTyUEHHUS).

2. Metamnsl. [TonoxeHnue MeTamioB B IEPUOIUYECKON
CHCTEME U 0COOCHHOCTH CTPOSHUS

ux aToMoB. O61uMe pu3nyeckre 1 XMMUYECKHEe CBOUCTBA
MeTasuioB. [IpombilieHHBIE U Ta00paTOPHBIE CIIOCOOBI
HOJIy4EeHHUs] METAJUIOB.

3. Hemeramnsl. [lonokenne HeMeTauioB B NIEPUOANYECKON
cUcTeMe U OCOOEHHOCTH CTPOEHUS

ux aToMoB. O01Me prusnyeckre 1 XUMHUIECKUE CBOHCTBA
HemeTaioB. [IpombliieHHbIE U 1a00paTOPHBIE CIIOCOOBI
MOJTy4EeHHUs] HEMETaJIJIOB.

Tema 1.11. OcHOBHEIE KJIacCEI
HEOPraHUYECKUX U OPraHUYECKUX
COCTUHEHUN

1. BoopoaHblie coequHEHNs HEMETAIIIOB.

2. OKCHIIBI U aHTHJIPHUJIBI KAPOOHOBBIX KHCIIOT.

3. Kucnotel opranueckue 1 HeopraHu4eckue.
Krnaccudukanus opraHuuecKUX ¥ HEOPraHUIECKUX KHUCTIOT.
OO61ue cBOMCTBa KUCIIOT.

4. OcHOBaHUsI OPTaHUYECKUE U HEOPTaHUYECKUE.
AmMoTepHbIe OpraHu4YecKie U HeOpraHMuecKue
COCIMHEHUSI.

5. Oco0eHHOCTH CBOMCTB COJIel OPTaHUYECKUX U
HEOPraHWYECKUX KUCIIOT. [ eHeTnyecKkas CBsi3b MEX1y
KJIACCAMU OPraHUYECKUX U HEOPraHUYECKUX COCTMHEHMII.

Tema 1.12. Xumus djieMeHTOB

1. s-Dnementsl. Bomopoa. JIBoiiCTBEHHOE TOJIOKEHHE
BOJIOPOJIa B MepuoIndecKkoi cucteme. M30Tomsl
BOoJI0Opo1a. Posib Boopoaa B AKUBOM U HEKUBOW MPUPOJE.
Bopa. Ponb Bojibl Kak cpenooOpa3yromiero BemecTna
KJIETKH.

2. Onementsl I, Il A-rpynn. OOG1iast xapakTepucTHKa
IeJIOYHBIX MeTasuioB. [lomydyenue, puzndeckue u
XUMHUYECKHE CBOMCTBA MIEIOYHBIX METAJIIOB.

3. p-DnemeHTHl. XapaKTepUCTHKA AIFOMUHMUS, YTIIEpOa,
KpEMHUS, TaIOT€HOB, XalbKOreHoB. [lonyuenue, ux
¢duznyecKkne 1 XMuMHUYECKHE CBOMCTBA.

4. Onementsl IV, V A-rpynmn. O01mas xapakTepucTHKa
AJIEMEHTOB 3THUX TPYII HA OCHOBAHUH UX TTOJIOKEHUS B
[Tepnonuueckon cucreme sanemeHToB J[. 1. Mennaeneesa u
CTPOCHHUSI aTOMOB.

5. Oco0eHHOCTH CTPOEHUS aTOMOB d-2JIEMEHTOB

Tema 1.13. XumMus B xKU3HU 001IECTBA

1. Xumust 1 mpou3BOICTBO. XUMHUUYECKask MPOMBIIIJIEHHOCTh
Y XUMHYECKHE TEXHOJIOTUH. ChIphe ISl XMMHUYECKON
MPOMBIIUIEHHOCTH. Bo/1a B XUMUYECKOW MPOMBIIIIIEHHOCTH.
DHeprus 1isl XMMUYECKOro mpou3BoicTBa. Hayunsie
MPUHIIMIBI XUMUYECKOTO TPOU3BO/ICTBA. 3aIlUTa
OKpYJKalolllel cpelibl U OXpaHa TpyAa MPYU XUMUYECKOM
pou3BoACTBE. OCHOBHBIE CTAAUN XUMHYECKOTO
MPOU3BOJICTRA.

2. XuMus B CEIBCKOM XO03SMCTBE. XMMHU3AIHS CEITLCKOT0
XO03SMCTBA U €€ HaNpaBlieHUs. YI00peHUS U UX
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kiaccuukanus. XUMHYECKUE CPEICTBA 3aIIUTHl PACTCHHH.
OTtpunarenbHbie MOCIAEACTBUS TPUMEHEHUS

NEeCTUINIO0B U 00pb0a ¢ HUMU. XUMHU3aLuUs
’KUBOTHOBO/ICTBA.

3. XuMusl 1 MOBCEIHEBHAS KU3Hb YeoBeka. JlomaniHsis
anTeka. Motomue u yucTsmue cpeactsa. Cpeactsa 60pbObI
¢ ObITOBBIMU HaceKOMbIMU. CpeIcTBa JINYHOW TUTUEHBI U
KOCMETUKHU. XUMHUS U NUIIA. MapKUPOBKH YITAKOBOK
MUIIEBBIX U TUTHEHUYECKUX MTPOJYKTOB U YMEHHUE UX
YUTaTh. JKOJOTUS KUJIUIIA. XUMHS U T€HETUKA YEJIOBEKA.

Pazgen 2. Oprannyeckasi XuMus

Tema 2.1 IIpeamer opranuyeckoi
xumun. Teopus cTpoeHUs
OpraHUYEeCKUX COECIMHEHUU

1. [TonATHE 00 OPraHMYECKOM BEIIECTBE M OPTaHHMYECKOM
xumuu. KpaTkuii 04epK UCTOPUU Pa3BUTHs OPraHUYECKOU
XUMUH.

2. OcHOBHBIE IIOJIOKEHUSI TEOPUU CTPOEeHUS A. M.
Bbytneposa. Xumuueckoe

CTpPOEHHE U CBOMCTBA OpraHndeckux BeuiecTs. [lonstue 06
uzomepun. CriocoObl 0TOOpaKEHUSI CTPOSHHS MOJIEKYJIbI
(popmymsl, MOnENH).

3. Kinaccugukanus opraHu4eckix BEIeCTB

B 3aBUCHMOCTH OT CTpOEHUS yriepoaHou uenu. [lonarue
(GYHKLIMOHATIBHOM IPYIIIBL.

4. IlonsiTHE O TUMAX U MEXAHU3MaX

peaKiui B OPraHUYeCKON XUMUU.

Tema 2.2 IlpenenbHble yrieBOJOPOIbI

1. [Tonsitre 06 yriaeBomopoaax. OCOOEHHOCTH CTPOCHHS
MIpEAENIbHBIX YIIIEBOJIOPOAOB. AJIKaHbI KaK IPEICTAaBUTEIN
IIpeleIbHBIX YIJIEBOJI0POIOB.

2. XuMH4ecKue CBOMCTBA ajnkaHoB. Peakuuu:
rajJloreHUpPOBaHNE, HUTPOBaHUE, JETUPUPOBAHMSI, TOPEHMUS,
KaTAJINTUYECKOTO0 OKHUCIICHUS allkaHOB. KpeKUHT allkaHOB,
pa3INyYHbIe BUJIbI KPEKUHTa, IPUMEHEHUE B
IIPOMBINIIEHHOCTH. [IMponu3 n koHBepcHs MeTaHa,
M30MepU3aIHs aJIKaHOB.

3. Ob6nactu npuMeHeHus ankaHoB. [[poMbIlIIeHHBIE
CIIOCOOBI OJTyYEHUS aJIKaHOB: MOJIyYE€HUE U3 IPUPOIHBIX
HMCTOYHUKOB, KPEKUHT NapauHOB, MOTydeHHE
CUHTETHYECKOT0 O€H3MHA, Ta3uuKanus yris,
TUJpUpOBaHUE ajaKaHOB. JJabopaTopHbIe cr1OCOObI
MOJTyYEHHS aJTKaHOB: CUHTE3 Bropua, nekap-
OOKCHIIMpOBaHUE, THAPOJIN3 KapOuaa alfOMUHUS.

4. T'omonornueckuii psii ¥ HOMEHKJIATypa [IMKJIOAIKaHOB,
ux obmas ¢popmyna. [lonyyenue u pusnveckre CBONCTBA
UKJIOAIKAHOB. XMMHYECKUE CBOMCTBA IIUKIIOAJIKAHOB.
Peakuuy nprcoeAMHEHNs U PaJUKaJIbHOTO 3aMELLIEHUSI.

Tema 2.3. DTHIIEHOBBIE B TUESHOBEIE
YII€BOJOPOAbI

1. F'omonoruueckwuii psan u obmas Gopmysia aTKeHOB.
N30oMepus 3TUIIEHOBBIX YIIEBOAOPOIOB: MEKKIIACCOBAs,
YTJIEPOJTHOTO CKEJIeTa, TTOJIOKEHHUSI KPAaTHOMN CBSI3H.
Oco0eHHOCTH HOMEHKJIATYPhI TUJIICHOBBIX YTIIEBOIOPOIOB.
du3nyecKue CBOMCTBA aJIKCHOB.

2. X¥MHYECKHE CBOMCTBA AJIKEHOB. Peakniun
raJIOT€HUPOBAHUS, THIPOTAJIOTEHUPOBAHUS, THAPATAIINH,

54




rugpupoBanus. [IpaBuino MapkoBHUKOBa U 3alilieBa.
JlaGopaTopHble criOCOOBI MOTYyYSHUS AITKEHOB.

3. [lonsiTre u kIaccuuKanus AUEHOBBIX YIJIEBOJOPOIOB IO
B3alMHOMY pPacIOJIOKEHUIO KPAaTHBIX CBSI3€l B MOJIEKYJIE.
Homenknarypa AHEHOBBIX yIieBOIOPOAOB. XUMHUYECKHE
cBoiicTBa ankagueHoB. [Tonmumepu3aius gueHoB. CriocoObl
MOJIyYeHUsl AUEHOBBIX yriIeBo0po10B: padotsl C. B.
JleGeneBa, neruapupoBaHUE aJKAHOB.

Tema 2.4. AlleTUIIEHOBLIE
yTII€BOJOPOABI

1. F'omonoruueckuii psan u obmas Gopmysa aTKHHOB.
HomeHnkiiaTypa aneTHiIeHOBBIX yIiIeBOgopoAoB. M3omepus
MEXKJIaCCOBast, YIJIEPOIHOIO CKEJIETa, IOJIOKEHUS KPaTHOU
CBSI3U.

2. XMMHYECKHE CBOMCTBA U MPUMEHEHHUE aTKUHOB. Peakius
Kyuepoga. [IpaBuno MapkoOBHUKOBA IPUMEHHUTEIBHO K
anetmieHam. [1ogBuKHOCTh aTOMa BOJIOpOa (KUCIOTHBIE
cBoOMcCTBa ankuHOB). OKHCIIeHHE anKUHOB. Peakuus
3eMHCKOrO.

3. [IpuMeHeHne aleTUICHOBBIX YTIIEBOJOPOIOB.
[TonuBununauerar. [lonyuenue ankunos. [lonyuenue
aleTUJICHA MTUPOJIU30M METaHa U KapOUIHBIM METOJIOM.

Tema 2.5. ApomaTuyeckue
YTJI€BOI0POIbI

1. ben3on kak npezacTaBuTeNs apeHoB. PazBuTue npen-
CTaBJIEHHH 0 cTpoeHnH OeH3oma. CoOBpeMEeHHBIE
npecTaBiIeHus 00 3JEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoenunu Oenzona. ['omonoru 6eH3051a, X HOMEHKJIATYpa,
obmas ¢popmyna. PU3nMuecKue cBOMCTBa apeHOB.

2. XuMuyeckue cBoiicTBa apeHoB. [Ipumeps! peakiuit
3JIEKTPO(UIIBHOTO 3aMEIIECHUS:

raJOTeHUPOBaHUS, ATKWINPOBAHSI, HITPOBAHUS,
cyiabpupoBaHus. Peakiuy ruipupoBaHus U MPUCOECTUHEHUS
xjopa k 6en3ony. OcoOeHHOCTH XUMHUYECKUX CBONCTB
roMoOJIOroB O€H301a.

3. IIpupoiHbIE HCTOUHUKHA aPOMATUYECKHUX YTIIEBOJIO-
pPOIOB. ApoMaTu3alus aJKaHOB U IIMKJIOAIKAHOB.
AnkunpoBaHue OeH30a.

Tema 2.6. IIpupoaHble HCTOYHUKH
yIJI€BOJOPOIOB

1. HaxoxnaeHnue B mpupojie, COCTaB U (U3NYECKUE CBOWCTBA
HedTH. [IpombliienHas nepepaboTka HedTH.
Pextuduxanus HeTv, OCHOBHBIE (PpaKLIMU €€ pa3/IeIeHHUs,
UX UCroib30BaHue. Bropuunas nepepaboTka
HedTenpoAaykToB. KauecTBo aBTOMOOMIIBHOTO TOILIIMBA.
OxTaHOBOE YHCIIO.

2. [lpupoanblit v nonyTHBIN HedTAHOM razsl. CpaBHEHHE
COCTaBa IPUPOJIHOTO U MOMYTHOT'O Ta30B, UX PAKTUYECKOE
HCIIOJIb30BaHUE.

KameHHbI# yronb. OCHOBHBIE HalPaBIEHUS UCIOIb30BaHUS
KamMeHHOro yriisi. KokcoBaHre KaMEHHOTO yTJisl, BaXKHEHIINE
IIPOAYKTHI 3TOTO IpOLECCa.

3. DKoJoruYecKHe acleKThl 100buU, nepepaboTKu U
MCII0JIb30BaHUs TOPIOYUX UCKOMAEMBIX.
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Tema 2.7. I'unpokcuiibHbIE
COCONHCHUA

1. Kimaccudukamnus CnupToB 10 THITY YTIEBOI0POIHOTO
paauKala, Yuciay TMIPOKCHIBHBIX IPYII U THUILy aTOMa
YIJIEpOAa, CBA3aHHOIO C THAPOKCHUIBHON IPYIIION.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
TMIPOKCWIBHOM Ipynisl. BiausHue cTpoeHus CiupToB Ha UX
¢du3nueckne cBOMCTBa. ['OMOTOTrHUYECKHI Psijt PEaeTbHBIX
OJIHOATOMHBIX CIIUPTOB. MI30Mepus 1 HOMEHKIIATypa
QIKAHOJIOB, UX 001mas hopmyIa.

2. XuMUY€eCKHE CBOMCTBA aJIKAHOJOB. PeakiinoHHas
CIIOCOOHOCTH IPEJEIIbHBIX OJIHOATOMHBIX CIIUPTOB.
Peakuuu, noareepxaaronyie KUCJIOTHBIE CBOWCTBA CIIUPTOB.
Peaknuu 3aMeieHns rTuipOKCUIBHON IPYIIIIBIL.
MexMmoneKyisipHas JerupaTanys ClIupToB, YCIOBUS
00pa3oBaHus MPOCTHIX PUPOB.

3. CocoOsI moy4yeHus crupToB. I uaponus
raJloreHajakaHoB. ['uapaTaius aJikeHoB, YCIOBUS €€
npoBezeHus. BoccranopiieHne KapOOHMIBHBIX COCTUHEHUH.
4. MHoroaToMHble criupThl. MI30Mepusi 1 HOMEHKIIaTypa
IIPEJICTaBUTENICH ABYX- U TPEXaTOMHBIX

cuptoB. OCOOCHHOCTH XUMUYECKUX CBOHCTB
MHOI'0QTOMHBIX CIIUPTOB, UX KAUECTBEHHOE OOHApYKEHHE.
OTtaenbHbIE MPEACTABUTENN: STUIEHIJIMKOIIb, TJIULEPUH,
CHOoCOOBI UX MOJYYEeHHUs, MPAKTUUYECKOE TPUMEHEHHE.

5. ®eHon. DIEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
¢denona. BzaumHoe BiIMsHUE apOMaTHYECKOTO KOJIbLIA U
THIPOKCHIIBHOW TPYIIIbl. XMMHYECKHE CBOMCTBA (heHOIIa
Kak (QyHKIIMSI €r0 XUMHUYECKOro cTpoeHus. bpomupoBanue
(deHona (kauecTBEHHAs! PeaKIvs), HUTPOBaHUE (MMUKPUHOBAS
KHCIIOTa, ee CBoicTBa U npuMeHeHue). O0pa3oBaHue
OKpaIIeHHBIX KOMILIeKcoB ¢ nonoM Fed*. [Ipumenenne
¢denomna. [lonydyenue geHosia B MPOMBIIUIEHHOCTH.

Tema 2.8. Anbaeruisl U KETOHBI

1. 'omonornyeckue psasl anbAErua0B U KeTOHOB. [loHATHE
0 KapOOHMJIBHBIX COECAMHEHUSIX. DIEKTPOHHOE CTPOCHHE
KapOOHMIIBHOH rpynmbl. I3oMepust 1 HOMEHKIIaTypa
AITBJIETUIOB M KETOHOB. PU3NYECcKHe CBOMCTBA
KapOOHMJIbHBIX COEIMHEHUH.

2. XUMHYECKUE CBOMCTBA AJIBIETUI0B U KETOHOB. Peakiun
OKHCJICHHUS aJbJIETU/I0B, KAYECTBEHHBIE PEAKLIUN Ha
aNbJETUIHYIO Tpymiy. Peakiuu noianukoHieHcanum:
oOpa3oBanue hpeHonoGopManbIeTuaHbIX CMOI.

3. [IpuMeHeHue u nonyyeHne KapOOHMIBHBIX COSTUHEHUMN.
IIpuMeHeHnE anbaeruioB U

KETOHOB B OBITY U IPOMBIIIJIEHHOCTH. AJIbETU/IbI U KETOHBI
B nipupoze (3upHbie Macna, pepomonsl). [lonydenue
KapOOHUJIbHBIX COEAMHEHUN OKUCIIEHUEM CIIHPTOB,
ryupaTalei aTKuHOB, OKUCIEHUEM YIIIEBOJIOPOIOB.
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Tewma 2.9. KapOoHOBBIE KHCIIOTHI U UX
MMPOU3BOJHBIC

1. IToHsATHE O KAPOOHOBBIX KUCIOTAX M UX KJIacCU(UKALIUS.
DJNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHJIbHOW Ipynbl. ['oMosiornueckuit psaj npenenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX

KHCJIOT, UX HOMEHKJIaTypa U U30Mepusl.

2. XUMUYECKUE CBOKWCTBA KAPOOHOBBIX KUCIIOT.
OO6pa3zoBaHne GYHKIMOHAIBHBIX IPOU3BOIHBIX KAPOOHOBBIX
KkucioT. Peakuuu srepudukanun. AHTUAPUABI KApOOHOBBIX
KHCJIOT, UX MOJy4YEHHUE U IPUMEHEHHUE.

3. CnocoOsbI mosryyeHus KapOOHOBBIX KUCIIOT. OO1me
CHOCOOBI OJYYEHHUS: OKHCICHUE QJIKAHOB, aJIKEHOB,
IIEPBUYHBIX CIIUPTOB, AJIbAETUA0B. BaxkHene
IPEJCTaBUTENIN KapOOHOBBIX KHCIIOT, UX OMOJIOruyecKast
pOJIb.

4. CtpoeHue 1 HOMEHKIATypa CI0XKHbBIX I3(PUPOB,
MEKKIIACCOBasi H30MEPHS C KapOOHOBBIMHU KHCIIOTAMH.
Crioco6bI nostyueHust ciaoxHbIX 3¢UpoB. JlaBcaH kak
IIPEJICTABUTENIb CHHTETUUECKUX BOJIOKOH. XUMUYECKHE
CBOWCTBA U IPUMEHEHHE CIIOKHBIX 3(pUpPOB.

5. Kupsl kak cioxHbie 3pupsl riaunepuHa. KapooHoseie
KHCJIOTBI, BXOJSIIME B COCTAB KUPOB. XUMHUUECKUE
CBOICTBa KUPOB: TUAPOJIU3, OMBUICHHUE, THIPUPOBAHHE.
buonoruydeckas poJib )KHPOB, UX HCIIOJIb30BAaHHUE B OBITY U
npoMblInieHHOCTH. Cosiu KapOOHOBBIX KUCIOT. Mblia,
CYLIHOCTb MOIOILEro eicTBHsl. OTHOIIEHUE MbLIA K
»)kecTko Bojie. CuHTeTnyeckue Moromue cpeacrsa — CMC
(leTepreHThl), UX MPEUMYIIECTBA U HEJOCTATKH.

Tema 2.10. YrueBoasl

1. [Tonsitre 06 yrieBonax. Kiaccudukanus yrieBo0B.
MoHo-, mu- u nonucaxapuabl. buonorndeckas posb
YIJI€BOJIOB, MX 3HaYCHHE B KU3HU YeJIOBEKa U O0IIeCTBa.
2. Monocaxapupl. [ 110K03a, CTpOEHUE €€ MOJIEKYIIbI U
¢uznueckue cpoiicta. Tayromepusi. Xumuueckue
CBOMCTBA IIFOKO3bI: PEAKIIMH M0 aIbJAETUIHON TpymIe
(«cepebpsHOTo 3epKanay, OKUCICHNUE a30THOM KUCIOTOMH,
ruipupoBanue). Peakimuu riiroko3sl Kak MHOTOATOMHOTO
CIUpTa: B3aUMOJIEHCTBHE IIIOKO3bI C THIPOKCHIOM MEIU
(IT). Paznuunble THIBI OpOKeHUs (CIIUPTOBOE,
MOJIOYHOKHCJIOE).

3. I'moko3a B npupone. buonornueckast posib 1 NpUMEHEHHE
II0K03bl. @PyKTO3a Kak U30Mep ritoko3bl. CpaBHEHHE
CTPOEHHUSI MOJIEKYJIbl U XUMUYECKUX CBOMCTB IIFOKO3bI U
¢pykTo3bl. DpyKTO3a B IPUPOJIE U €€ OMOJIOTUYECKAs POJIb.
4. Mucaxapunbl. CtpoeHue qucaxapunoB. CTpoeHue U
XUMHYECKHE CBOICTBA caxapo3bl. JIJakTo3a 1 ManbTO3a Kak
M30MEpPHI CaXapo3bl.

5. [onmucaxapuasl. O0IIEE CTPOSHUE TTOJIMCAXAPUIOB.
Crpoenue MoiieKkyibl kpaxmana. Gu3nueckue cBoMcTBa
Kpaxmalia, ero Hax0XJeHHUE B IPUPOJIe U OHoIornyecKas
pouib. I’ mukored. XuMuueckue CBOMCTBA Kpaxmania.
CpaBHEHHE CBOMCTB Kpaxmaa v IeJITIOI03bI.
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Tema 2.11. AMUHBI, aMUHOKHCJIOTEHI,
Ocnku

1. Kmaccudukamnus 1 uzomepusi aMuHOB. [ oMoJIornvecKue
PSIBI IPENENIbHBIX aMu(paTHIecKuX 1

apoOMaTHYECKUX aMUHOB, U30MEPHs U HOMEHKIIATYpa.
XHUMHYECKUE CBOMCTBAa aMUHOB. [IpuMeHeHne 1 nojryueHue
aMUHOB.

2. IlonsiTe 06 aMUHOKHUCIIOTAX, UX KiacCU(UKALUS U
cTpoeHue. [IBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCJIOT U €€ IPUYMHBL. Peakiiuu KoHAeHcaluu.
ITentunHas cBA3b. CHHTETUYECKUE BOJIOKHA.
Knaccugukarus Bonokos. [Tonydenne aMMHOKHUCIIOT, UX
IpUMEHEHHE U OMoJIoruyecKast

byHKIHS.

3. benku. benku kak nmpupoiHbie noauMepsl. [lepsuunas,
BTOpUYHAs!, TPETUYHAS U

YEeTBEPTUYHAS CTPYKTYpPBI O€NKOB. XMMHUUYECKHE

CBOIiCcTBa OEJIKOB: TOPEHHUE, IEHATYPALHs, THIPOIIN3,
Ka4eCTBEHHbIE (L{BETHBIE) PEAKIIUH.

buonoruueckue GyHKIuM OEIKOB, X 3HAYCHHE.

Tema 2.12. AzoTcoaepxaiiue
TeTEPOLUKINYECKIE
coequHeHus. HyKjIeMHOBBIE KUCIOTHI

1. HyknennoBble kucinoTsl. HyKI€MHOBBIE KUCIOTHI Kak
IIPUPOJHBIE MoauMepsl. HykineoTuapl, ux cTtpoeHue,
npumepbl. AT® u AJID, ux B3aumMonpeBpamieHue U poib
3TOTrO IPOLECca B IPUPOJIE.

2. Ilonsarue JJHK u PHK. Ctpoenue /IHK, ee nepBuunas u
BTOpPUYHAS

crpykrypa. Penmmkanus JJHK.

Tema 2.13. Buosornueckm akTHBHBIE
COEIMHEHUS

1. [TonsaTue o pepmeHTax Kak 0 OMOIOTHIECKUX
Katajau3aTopax OenkoBoi mpuposl. Knaccudukarus
¢depmeHTOB. 3HaueHHEe (PEPMEHTOB B OMOJIOTUU U
MIPUMEHEHHE B TPOMBIIIICHHOCTH.

2. llonsarue o ButamuHax. Mx kinaccudukaius u
o003HaueHHE.

3. [lonsATHE 0 TOPMOHAX KaK OMOJIOTUYECKH aKTUBHBIX
BEII[ECTBAX, BHIMOIHIIONIMX YHIOKPHHHYIO PETYISLUIO
KHU3HEIEATEIILHOCTH oprann3mMoB. Kiraccudukarms
TOPMOHOB: CTEPOU/IbI, IPOU3BOAHBIE AMUHOKUCIIOT,
TIOJIUTICTITH/THBIEC U OEIKOBBIE TOPMOHBI.

OTnenbHbIE MPEICTABUTENN: ICTPAINOII, TECTOCTEPOH,
WHCYIIVH, aJJpeHaIINH.

4. TTonsiTue 0 NeKapcTBaX Kak XMMHOTEPANIEBTUYECKUX
npenaparax. ['pynisl JekapcTB: cynbpamMuibl (CTpENTOLUA),
AHTUOMOTHUKY (TIEHUIIUIUIMH), aHTUTTUPETUKH (ACTTUPUH),
AQHAJBT€TUKY (aHANBIHH). MeXaHN3M JAeHCTBUS HEKOTOPHIX
JIEKapCTBEHHBIX IPENapaToB, CTPOEHUE MOJIEKYI,
MIPOTHO3UPOBAHHE CBOWCTB HA OCHOBE aHAIIN3a
XMUMHUYECKOTO CTPOCHHUS.

AHTHOMOTHKH, UX KIACCU(PHUKAIHS IO CTPOCHHUIO, THITY U
CHEKTpY JAeWCTBUSI.
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IIpumep KOHTPOJILHBIX PaldoT:

Bonpocel KOHTPOJIBHBIX paboT

KonTponbras pabora mo pazueny 1
«OO0111ast ¥ HeOpraHUYECKask XUMHS»

Bapuant Nel
1. K amynbcusam ¢ xKuakon (ha3oil OTHOCSITCS:
1) nena
2) B3BeCh
3) kpem
4) mynema

2. OnpenenuTe MacCOBYIO A0J1t0 BoJbI B KpucTtautoruapate CaSOs - 2H20 (rurc).

3. Haiimute Maccy coin, KoTopasi 00paszyercst Ipy B3aUMOJICHCTBUU pacTBOPa THAPOKCHIA KU
C pacTBOPOM CEpHOM KHUCIIOTHI Maccoi 30r ¢ MaccoBO o€t Kuciaotsl 5%.

4. Omnpenenute MaccoBYIO JOJNIO cynb(ara HaTpUs B pacTBOpe, MOJy4eHHOM civBanueM 120r
10%-noro pactBopa Na2SO4 u 200r 4%-HOT0 pacTBOpa TOTO K€ BEIIECTBA.

5. Beruncnoure MonsipHyto KoHueHtpamuio 20 % pacTBopa Xjopuaa Kajablus IUNIOTHOCTHIO 1,178
r/MiL.

6. UeMy paBHa MOJISIPHOCTH U MOJISUTBHOCTH 30% pactBopa NaOH mnotHocthio 1,328 r/mn? K 1 1
3TOro pacTBOpa npudaBmwiIn 5 11 BOJbl. BluncauTe MaccoByto 1010 MOIYYEHHOIO pacTBoOpa.

7. BbIUUCIHTE KOHII. THIPOKCH HOHOB B BOJAHOM PacTBOPE, €CIIM KOHI[. HOHOB BOJOPO/a paBHA
10 mMonb/n1. YKakuTe 1BET METHIIOPAHIKA B 3TOM PacTBOPE.

8. B pactBop nmomectuiu 100 monekysn. OnpenennuTe YMCI0 JUCCONNUPOBAHHBIX MOJIEKYII, €CIIN
CTENEHb JUCCOLIMAUU PaBHa:

1) 0,04

2) 04

3) 01

4) 0,9
9. pH pacTBOpa paBeH 5. Beruucinte KOHIIEHTPAIMIO THAPOKCHI HOHOB B pAaCTBOpE. Y KAKUTE
LBET METUJIOPAHKA B OTOM PacTBOpE.

10. K 20 r pactBOpa, conepsxaiiero 5 % cynbdara meau, 100aBUIH THAPOKCHI HATPHSL.
Brruucnure maccy obpaszoBagiierocs ocaaka’?

11. Kakue wu3 TPUBEIACHHBIX pEAKIMH SABISIOTCS BHYTPUMOJIEKYISpHbIMU? PacctaBbTe
KOO(pDUIMEHTBI B YPABHEHUSIX PEAKIUN. YKAKUTE BOCCTAHOBUTENb, OKUCITUTENb.

a) KNO3 = KNO2 + Oy;

0) Mg+ N2 = MqsNz;

B) KCIO3 = KCI + O2.

12. CocTtaBbTe CXEMY JIEKTPOJIKM3a BOAHOTO paCTBOpa HUTpaTa Oapus Ha TIATHHOBBIX
ANEKTPOIaX
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13. Ilpu snekTposin3e paciiaBa Xjaopuaa HaTpus Maccoi 11,7 r Ha aHOzIe BBIIEIIUIICS ra3
KOJINYECTBOM BelIeCcTBa?

14. TTpu snexTponu3e pacTBOpa rUAPoKcH A Oapus Ha aHOJIE BBIACTSACTCA: a) BOAOPO; 0)
KHCJIOPOT; B) OapHid.

[Ipu 31eKTpoIKM3e pacTBOpa HoMIa KalKs B pacTBOPE 00pa3yeTcs: a) HOA0BOAOPOIHAS KUCIIOTA,;
0) BOJIa; B) THAPOKCH]T KJTHS.

Bapuant Ne2
1. K a3po3zomsm ¢ TBepaoi (a3oit OTHOCATCS:
1) Tyman
2) cmor
3) obOnaka
4) nemza

2. BeraucnuTe MaccoByH JOJO IMIEIOYH, KOTOpas oOpa3yercs mpu pactBopenuu 124r oxcuaa
HaTpus B BoJie Maccor 960r.

3. Beruucnure maccoByto aoiio (%) kpucramum3anuoHHo Boabl B ['naybepoBoit comu NaxSOqy -
10 H20

4. CkonbKo rpaMMOB BoJIbI Has1o ucnaputh U3 800 r 15%-ro pacTBopa BemiecTBa, 4TOObI yBETUYHUTh
€ro MaccoBYIO J0J1t0 Ha 5%7?

5. Hns weitrpanuzarnuu 20 vt 0,1 M pactBopa cosiHOM KUCIOTHI TOTpeOoBaIoCh 6 Ml pacTBopa
eakoro Hatpa. OnpenenuTb MOJSIPHYIO KOHIIEHTPAIMIO pacTBOpPa €AKOTO HaTpa.

6. CKOJIbKO IPaMMOB pacTBOpPa C MaCCOBOM J0JIeil cepHON KUCIOTHI 96% HEeoOXo1uMo BIUTH B 1 1
BOJIbl, YTOOBI MOJIYYUTh PacTBOp ¢ MaccoBoit noiueit 10% ?

7. Ckonbko Ma 0,5 M u 0,1 M pacTBOpoB a30THOM KHUCIOTHI CIAEAYET B3SITh JUIsl IPUTOTOBICHUS
1000 mn 0,2 M pacTBopa.

8. B pactBop mnomectmnu 100 monekyn. Omnpenenute CTENEHb IUCCOLMALNU, €CIU
JUCCOLUHPOBAIIU:

1) 5 momnekyu,

2) 15 moexy,

3) 50 moneky,

4) 95 monekyn
9. pH pactBopa paBen 3. BplumciuTe KOHI. T'MJIPOKCHJ HOHOB B pacTBOpe. YKaKUTE IBET
¢denondranerHa B 3TOM pacTBOpE.

10. B pe3ynbraTe peakuuu cynb@ura Kanblius ¢ okcugoM kpemHus (IV) Bbraenuics ras okcun
cepsl (IV) o6bemom 67,2 1. Onpeaenute Maccy coJid, KOTOpasi BCTYIMJIA B PEAKIIHIO.

11. Kakue coeJHHEHHsI ¥ TIPOCTHIC BEIIECTBA MOT'YT MPOSIBIISITH TOJILKO OKUCITUTEIbHbIE CBOMCTBA?
Bribepure Takue BemecTBa u3 npemioxkeHnoro nepeurs: NO2, Oz, HoSO3, KoSO4, FeClz, HNOa.
CocraBbTe ypaBHEHHE JIEKTPOHHOTO OaslaHca, pacctaBbTe KO3()(DUIIMEHTHI B yPABHEHUH PEAKITUH:

Cl2 + KOH = KCI + KCIO3 + H20.
12. CoctaBbTe CXe€My OJIEKTPOJIM3a BOJHOTO pacTBopa cynb(ara IMHKa Ha TrpaduUTOBBIX
ANIEKTPOJIaxX
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13. IIpu snexTposM3e BOAHOTO pacTBOpa HUTpaTa cepedpa BhIAETHIOCH 5,6 11 raza. CKOJBKO
rPaMMOB METaJljIa OTIOXKHUIOCH Ha KaToje?

14. Ilpu anekrponuze pacrBopa Hutpara Meau(ll) Ha karone BbiiEnsETCS:
a) Menib; 0) KHCIIOPO/I; B) BOJAOPO/I.

[Tpu snexTponuse pacTBopa OpOMUIA JIUTUS B pACTBOPE 00pa3yeTcs:

a) BoJjia; 6) OpOMOBOIOPOIHAS KMCJIOTA; B) THAPOKCHT JTUTHSI.

KonTponbras pabota mo paszueny 2
«Opraangeckasi XUMHUs»
Bapuant Nel

1. IlpuBeuTe MO OAHOMY IPUMEPY JUIS KaXKJIOTO THIIA!

a) Peakuuu, HarpaBiieHHbIC HA YUTMHEHUE LENH (KOHCTPYKTHBHBIC PEaKIIMN ), HAPUMED,

AKWIIMPOBaHUE, TOJIMMEpU3ays, (110N )KOHICHCAINs

b) Peakuuu, HarpaBiIeHHBIC HA YKOPOUYCHUE YIIIEPOIHOM e (PEaKIUK PACIICTICHHS)

C) Peakuuu BBeneHUs, yIaJeHUS WIN B3aUMOIPEBpaLICHHs (YHKIMOHAIBHBIX IPYIIIT

d) Peakuuu 0Opa3oBaHMs KPaTHBIX CBSI3Ci

e) Peakiuu nuKIM3aLUKM U apOMATHU3AIMN

2. OHpe,Z[eJII/ITe BAJICHTHOCTD U CTCTICHU OKHUCJICHHUA aTOMOB YTIJICpOda I10 Q)OpMyHaM
coegunenunit: CoHs-, CsH4, CHCI3, C2HsOH, CsHao, CsHs, CH4, CH3CI, CH3OH, CCl4

3. CocraBbTe CTPYKTYpHBIE (OPMYIIBI MPOMTMIOEH30J1a, €ro roMoJiora u u3omepa. Hazosute
BElIECTBA.

4. CocTraBbTE YpaBHCHHA peaKI_II/Iﬁ B COOTBETCTBHH CO CXEMOH npeBpameHHﬁ: HU3BCCTHIAK —
OKCHUJ KaJIbLIusg — Kap61/m Kajablysa — allCTHIICH — OeH301 — réKcaxJjiopaH.

5. 10 1 cmecu 3TuneHa u npomnasa u 10 11 Bogopoaa nponycTuiu Haja karaausaTopoM. [Ipu stom
o0mmuit 00beM cMecu yMeHbImiIcs A0 16 1. Onpenenute 00beMHOE colepKaHue [TPOIaHa B
HCXOJIHON CMECH.

6. Onpenenure MOJEKYISIpHYIO (POPMYITy AUTAIOT€HIIPOU3BOIHOIO AJIKAJUEHA, €CIH U3BECTHO,
YTO MaccoBas A0t Opoma B HeM cocTasisier 75,5%7?

7. B pe3ynbraTe peakiuy NOJIHOI0 OKHUCIIEHUs ToMOoIora 6eH301a BelaenuiIcs ra3 oosemom 4,704
1. OnpenenuTe CTpOCHUE apOMAaTUYECKOT0 YIIIEBOIOPOA, €CJIN U3BECTHO, UYTO B PEAKIIUIO
BeTynuiio 6,048 1 kucnopona?

8. Kakue BemecTBa MOXKHO HCIIOJIB30BaTh I IIOCIEN0BATENBHOIO IpeBpanieHus? Hanucars
YPaBHEHUs pEaKIHil.

CaCO3 — caC2

(o}
C — H—C=C—H —»cu,—-/

" -
H—CH=CH—H CeHg — CgHsNO,
C2H50H HO_CHz—CHz'OH
Bapunant Ne2
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1. Hammumure ypaBHEHHS peakIii TUAPUPOBAHUS TIIFOKO3BI U (PPYKTO3BL. YKaKHTE, K KaKOMY
KJIACCY OPTaHMYECKHUX BEIIECTB OTHOCSATCS MPOAYKTHI BOCCTAHOBIICHUSI.
2. CoctaBbTe CTPYKTYpHBIE (opMyIIbL: a) 4-BTOp-0yTHI-3,5-muMeTrirenTana; 6) 4-BTOpIpoImI-
3-3TUATENTaHA.
3. IIpu B3auMoeiicTBIH 8 CM° IIpeIebHOr0 OQHOATOMHOTO crmpTa (1. = 0,8 T/cM°) ¢ HaTpreM
BBIJICJIMIICSA BOJIOPO/I B 00BEME, TOCTATOYHOM JIsl TUApUpoBanus 2,24 i steHa (H. y.). Onpeaenure
MOJIEKYJISIpHYIO GOpMYITy CIIUPTA.
4. OnpenenuTe KOHSYHBIA IPOAYKT B PE3yJbTaTe CISAYIONIUX MIPEBPALCHUH:
CoHa +HCI X, +Na, ? AlCly, 1 : KaT}.—‘, t ? +H,0 Xe

-H, H,S0, (koHuL.)

Hanumnre ypaBHEHUS 3TUX pEaKLIUi.

5. Ha cmech kapOWIOB altOMHHHUS M KaJlblus Maccoil 34,4 T moaeicTBOBaIM pa30aBICHHOMN
consiHOM KucioTod. Onpenenure MOJEKYISIpHYIO (OPMYITy YIJIEBOJOPOJIOB, BBIICIHUBIIUXCS B
X0JIe PEaKInH, eCIU UX CyMMapHbIii 00beM coctaBiisger 14,56 n?

6. Paccuuraiite, kakoit 00beM (H. y.) Bo3zayxa (¢ (02) =21 %) HeoOX0oauM ISl IOJTHOTO CTOPAHUs
10 M3 mpuposaHoro rasa, comepxaniero 96 % mo o6seMy MeTaHa M 2 % HETOpIOYnX IIpHMeceii.
OtBer gaiite B M° ¢ TogrOCTHIO 10 0,001.

7. Hanmumure ypaBHEHUS 3THX PEAKIIHIA.

CH4 — C2Hs — C3Hsg — CgHi14 — Ce¢He — CsHsNO2

-

HMuxaorexcan
8. Beruucnure, kakoii 00beM (H. y.) JUBUHUIA MOKHO MOJTYYUTh JIETHAPOTaloreHupoBanueM 1,4-
nuOpoMankaHa Maccoil 216 kr, ecnum BBIXOJA TMpoaykTa peakiuu coctasiser 90 % ot
TEOPETUYEeCcKOro?

7.4. OueHo4HbIE CPEACTBA AJIs1 POBEJIeHUS IPOMEKYTOYHOM aTTeCTAluU

JInunbie
®opMma IIpakTueckuil | KayecTBa
3HaHuA YMenus
aTTecTaluu OMBIT (BNIaAETh) | oOydaroler
ocst
Hudpd 1. Xumunyeckyro 1. Ha3piBaTh: HCIIOJIb30BaTh dopmupoBa
3a4er, CHUMBOJIMKY: 3HAKH | XUMHUYECKHUE JIE€MEHThI, | IpUOOpEeTeHHbIE | HUe
9K3aMeH XUMHYECKHX COEIMHEHMS U3YYEHHBIX | 3HAHUS M YMEHHUs | HHTepeca K
JJIEMEHTOB, KJIACCOB. B TPaKTHYECKOH | n30paHHOM
hopmyIbI 2. OOBACHSATH: NESATETLHOCTH | | Ipodeccuu
XUMHYECKHUX ¢bu3nyeckuit CMbICI IIOBCEIHEBHOMN U
BEILIECTB U aTOMHOTO (TIOPSIIKOBOT'O) | SKU3HM JUISL: OBJIAJICHHE
ypaBHEHUS HOMEpPa XMMHUYECKOTO - Oe3omacHoro | ee
XUMHYECKHX 3JIEMEHTa, HOMEPOB oOpareHus ¢ | ocobeHHOCT
peaxkuui. IpyIIBI U IEPUOAA, K BEUIECTBAMH U | 5IMH,
2. Baxnueiimme KOTOPBIM 3JIEMEHT MaTepraIaMu COBEPIIEHCT
MOHATUS XUMUU: MIPUHAJIEKUT B - DKOJIOTUYECKHU | BOBAaHUE
XUMHYECKUAMN [Tepuonuueckoit cuctemMe | TpaMOTHOTO TBOPYECKOM
DJIEMEHT, aTOM, JI.. Menneneesa; IIOBEICHUS B | UHIMBHUIYa
MOJIEKYJIa, 3aKOHOMEPHOCTH OKpYy’Karolen JBHOCTHU
OTHOCHUTEIIbHBIE HU3MEHEHHUS CBOMCTB cpene
aTOMHas U 3JIEMEHTOB B MpeJenax - OLICHKU BIIUSTHUS
MOJIEKYJISIpHAs MaJlbIX IIEPUOJIOB U XUMHYECKOTO
MAaccChl, HOH, TJIaBHBIX MOATPYNI; 3arpsi3HeHus
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XAMUYECKas CBSI3b,
BCIIECTBO,
KJIaccupuKamms
BCIIECTB, MOJIb,
MOJISIpHAsI Macca,
MOJISIPHBIN 00BEM,
XAMUYECKast
peakius,
KJIaccupuKaIms
peakuuid,
AJIEKTPOJIUT U
HED3JIEKTPOJIUT,
AIEKTPOJIUTHYECKAS
JIACCOIAINS,
OKHCJIUTEND U
BOCCTAHOBHUTEIID,
OKHCJIEHHE U
BOCCTaHOBJICHMUE.
3. OcHOBHBIE
3aKOHBI XUMUU:
COXpaHEHHUs MacChl
BEILIECTB U SHEPTHH,
IMOCTOSIHCTBA
COCTaBa,
MEPUOTUIECKUIN
3aKOH; 3aKOH
ABorajipo, 3aKoH
T'ecca,
XAMHYECKOr0
CTpOEHUS
byrneposa.

4. OcHOBHEIE
KJ1aCChI
HEOPraHUYECKHUX U
OpraHUYECKUX
COCIMHCHHHN U UX
XHUMHAYECKHE
CBOIICTBA.

CYIIHOCTh peakIui
HMOHHOTO OOMeHa.

3. XapakTepu3oBaTh:
XUMHUYECKUE FTIEMEHTHI
(ot Bogopoaa 1o
KaJIbIIMsI) HA OCHOBE MX
TIOJIOKEHHUSI B
IIepnonnueckoii cucreme
.. MenneneeBa u
0COOEHHOCTEH CTPOCHHS
UX aTOMOB; CBSI3b MEXKIY
COCTaBOM, CTPOCHUEM U
CBOMCTBaMHU BELIECTB;
XMMHYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX
BEIIECTB.

4. Onpenensarb: cOCTaB
BEIIECTB 10 UX
dbopmyiam,
MIPUHA/IICKHOCTD
BEILIECTB K
oTpeieIeHHOMY KJ1accy
COCIUHCHHI, TUIIBI
XUMHUYECKHUX PEaKIIHiA,
BAJICHTHOCTh U CTETICHb
OKUCJICHHUS AJIEMEHTA B
COCIMHECHUSIX, TUII
XUMHUYECKOH CBSI3U B
COCTMHECHUSIX,
BO3MOKHOCTh
MIPOTEKAHUS PEAKIHI
HMOHHOTO OOMeHa.

5. CocTaBisTh: GOPMYJIbI
HEOPraHUYECKUX
COECIMHEHUI U3Y4YEHHBIX
KJIACCOB; CXEMBI
CTPOEHHUSI aTOMOB
nepBbIx 20 371EMEHTOB
[Tepuonnueckon
cuctemsl J[. 1.
MeneneeBa; ypaBHEHUS
XUMHUYECKUX PEaKIUH.
6. BeIuncisaTh:
MacCOBYIO JIOJIIO
XUMHYECKOTO dJIeMEHTA
o opmyne
COCTMHEHMUS; MACCOBYIO
JIOJIIO BEIIECTBA B
pacTBOpE; KOJIMUECTBO
BEIIECTBA, 00BEM HIH

OKpYy>Karoleu
Cpelbl Ha
OpraHu3M
YeJloBeKa

- KPUTHUYECKOH
OIICHKH
uHdopmaruu o
BEILIECTBAX,
UCIIONIB3YEMBIX B
ObITY

- TMPUTOTOBICHUS
pacTBOpOB
3aJaHHOU
KOHIICHTPALIUU

63




Maccy 10 KOJIUYECTBY
BEIIIECTBA, 00bEMY WIH
Macce pearcHTOB, WK
MPOAYKTOB PEAKIINU;
TEIJIOBOM ekt
PeaKIHH.

No ko

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

24.
25.

26.

7.4.1 TIpumepHble BONPOCHI I MPOBEAeHHs POMEKYTOYHON aTTecTAllUH

1 Cemectp
[lepponnuecknii 3aKkOH U TEpPUOAUYECKAs CUCTEMA XHUMHUYECKMX d3yieMeHToB /J[.U.
MenzeneeBa Ha OCHOBE IIPEICTABICHUM O CTPOEHHUU aTOMOB. 3HAUYEHUE IEPUOJAUYECKOTO
3aKOHA JJIs Pa3BUTHS HAYKH.
CoBpeMeHHbIE TPEICTaBICHHUS O CTPOCHUM AaTOMOB XMMMUYECKHUX JJIEMEHTOB W
3aKOHOMEPHOCTM B M3MEHEHHMHM MX CBOMCTB Ha NpPHUMEpE: 3JIEMEHTOB OJHOTO IEpUOoAa,
rpynmbl. DIEKTPOHHBIE (OPMYINbl M TrpaduyecKkue CXeMbl CTPOCHHUS SJIEKTPOHHBIX CIIOEB
aTOMOB 3TOI'0 [EpUOAA, FPYIIIIHI.
Xumudeckue cBsizu. KoBaneHTHas CBs3b, €€ 00pa3oBaHUE.
Honnas cBsi3b, ee 00pazoBaHueE.
3apsabl HOHOB. CTeNeHb OKUCIIEHUS U BAJIEGHTHOCTD JIEMEHTOB.
Meramnuueckas cBsi3b. BogoponHas cBsi3b.
XUMHYECKUE peaKlIMU U 3aKOHOMEPHOCTHU UX MpoTekaHus. CKOpoCcTh XMMUUYECKOH peakluu.
DJIEMEHTApHBIE U CI0KHBIE PEAKLIUH.
®DakTophl, BIUAIOIIME HA CKOPOCTh XUMHUYECKHX peakiuii (mpaBuio Baurt-I'odda).
KaranuzaTopsl 1 ”HTHOUTOPBHI.
HeoGpatumslie u oOpatumseie peakunu. Xumudeckoe papaoBecue (mpunmmi Jle larense).
JlucriepcHbie CUCTEMBI U MX KJIACCHU(UKALIUS.
PacTtBOpBI.
PacTBOpUMOCTB BELIECTB B BOJE.
CrniocoObl BbIpayKE€HUS COCTaBa PacTBOPOB.
DNEKTPOIUTHYECKAs JUCCOIUAIUS. DIEKTPOIUTHI CUIIbHBIC U clla0ble.
Koncranra nuccoumanuu (Kue), mpousBenenue pacrBopumoctu (I1P), Bomopoansrit
nokazarens (pH).
I'mpponus comnent.
OKHMCIUTENbHO- BOCCTAaHOBUTENbHBIE MpOIECChl, UX 3HaueHue. CocTaBleHUE YpaBHEHUM
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. PaccraHoBka Ko3()()UIMEHTOB METOJIOM
3JIEKTPOHHOI0 OanaHca U AIEKTPOHHO-UOHHBIM METO/I0M (METOAOM MOIYPEaKLU).
XUMHYEeCKUE UCTOYHUKH TOKA.
DIEKTPOXUMHUYECKUI Psil HAPSIKEHU METAJIJIOB.
DIEeKTPOITH3.
OcHoBHBIE KIIacChl HeopraHuueckux coenuHeHuil. Oxcunpl. Knaccuduxanms, xuMmudeckue
CBOICTBa U CIIOCOOBI OJTYUYEHUSI.
OcHOBHBIE KJacChl HEOpPraHWYecKuX coeauHeHudd. ['mapokcunsl. Knaccudukarus,
XUMHUYECKHE CBOMCTBA U CITOCOOBI MOTYUEHUSI.
OcHoBHBIE KJlacchl HeopraHuuyeckux coenuHeHuid. Comu. Kiaccudukanus, xumudeckue
CBOICTBa U CIIOCOOBI OTYyYEHUSI.
I'eneTnyeckas CBs3b MEXAY KJIacCaMHU HEOPTaHWMUYECKHUX COCAUHEHHM.
Mertamipl. ®Ou3znyeckne W XUMHUYECKHE CBOWCTBAa. [IpoMbInuieHHbIE W J1abOpaTopHBIC
CHOCOOBI OTYYECHHUS.
Hemeramnpl. dusnyeckue M XUMUYECKHE CBOMCTBA. [IpomblimieHHbIE W J1abOpaTOpHBIC
CHOCOOBI OTYYECHHUS.
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Hown

13.
14.
15.
16.

17.

18.

2 Cemectp
IIpeamer opraHudeckod XuMHUH. Teopus XUMUYECKOTO CTPOEHHUsS OPraHMYECKUX BEILECTB
A.M. bytneposa.
[TpenenbHble yrieBOAOPOIbl. AJTKaHbl (HOMEHKIIATypa, XUM. CB-Ba, IOJIy4EHHUE).
Jatp onpeneneHre TEpMUHAM: H30MEPBI U TOMOJIOTH.
HenpenenbHbie yriieBogopoibl. AJIKEHbI, AJIKUHBI, AJIKaJUEHbl (HOMEHKIIaTypa, XUM. CB-Ba,
MOJTyYCHHE).
[Muknuyeckue yriaeBoaoposl. ApeHbl (HOMEHKIATYpa, XUM. CB-Ba, [IOJIYyUYEHHE).
[TpumeHneHune yrieBogoponos. IIpupoaHbpie HCTOUYHUKH YIIIE€BOIOPOAOB.
["asioreHonpon3BOHBIE YTIIEBOIOPOIOB (IIOTYyUEHHUE).
CrniupTel npeaenbHble 0IHOATOMHBIE (HOMEHKIIATYpa, XUM. CB-Ba, onydeHue). [Ipumenenue.
MHoroaroMHsble ciupThl. 1losrydeHne u npuMeHeHue.

. ®eHoubl (HOMEHKIIATypa, XMM. CB-Ba, IIOIy4YeHue). Apomatndyeckue cnupThl. [Ipumenenue.
. Anbzierusipl 1 KETOHbI (HOMEHKJIaTypa, XUM. CB-Ba, ltosiyueHue). [Ipumenenue.
. KapOoHOBBIE KHCIOTBI M HX IPOU3BOAHBIE (HOMEHKJIATypa, XHM. CB-Ba, IOJIy4EHHE).

IIpumeHeHue.

O¢upsl. Xumuueckue u puznyeckue cBoiictra. [Ipumenenue.

Kupsl. Xummnueckue u ¢puznueckue cBoiicra. [Ipumenenue.

Mpbl1a ¥ CHHTETHYECKHE MOIOLIHME CPENCTBA.

Hutpocoenunenus. AMuHbl (HOMEHKJIAaTypa, XHUM. CB-Ba, I[IOJIy4€HHUE). AHWINH.
[Ipumenenue.

AmvuHokucinotel u Oemku. CoctaB, crpoenue, ¢u3. m xum. CpoiictBa. [Ipumenenue
aMHHOKHUCIOT. CHHTE3 OeNKOB.

VYrneBoabl. MoHo-, nu-, nonucaxapuiel. CocraB, crpoenue, ¢pu3. M xum. CpolicTBa.
[TosryueHnue u npuMeHEHHE.

7.4.2 IlpumepHble 3a1a4M HA 3a4eT

1.

2.

1 cemecTp
CocTaBuTh AJEKTPOHHYIO (QOpPMYITy aromMa KpeMHHUS U IpaUuecKyr0 CXeMy 3alOJHEHUS
AIIEKTPOHAMM BaJIEHTHBIX OpOUTael 3Toro aroma.
[Tpu B3aumopeiictBuu 27 T okcuaa azota (V) ¢ Bomoit obpasyercst kuciora. Onpenenute
MaccCy MOJY4EHHON KHCIIOTHI.
Oxkcua maraust Mmaccou 9,6 T o6padoTanu pactBopom o0beMom 60 MiT 1 IIIOTHOCTHIO 1,149

KI/J1 ¢ MaccoBoi froiieit comsiHoit kuciotel 30%. Kakue BemecTBa HaxoAsTCs B pacTBOpe?
Paccuuraiite nx maccoi?

PaccuuraiiTe KOIM4YeCTBO BOABI HEOOXOAMMOE AJIsl pa30aBlIeHusl pacTBOpa Maccoii 2,5 Kr ¢
KoHUeHTpauuel comu 20% st monydenust 5% pactopa?

Hanwumre ypaBHEHHUs peakluil CISIYIOIUX MPEBPaICHHIA:
a. P20s — H3PO4 — Ca3(POa4)3|
b. Ba(OH). — H20 — NaOH — NaCl —AgCl|

K conmn meracunmkara kanusg maccoit 18,48 r npuimnu 100,91 r pacTtBopa xnopuaa Kaapuus
¢ koHueHTpauueit 33%. Kakue BemectBa HaxoasTcs B pacTBope? PaccunTaiite nx macchl?

K pactBopy 06bemom 250 M1 ¢ MaccoBoi oJieid Tuapokcuaa Tutus 13 % u mIoTHOCTHIO
1,46 r/cMm3 mpwmiii pacTBop opTodochopHot KucioTel. OnpeneanuTe Maccy
00pa30BaBIIIeTOCs OCAAKA.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

[TpuBeauTe NpUMeEp NOTY4YEHUST OECKUCIOPOAHBIX KUCIOT U X COJICH.

EpOMI/II[ CBHMHIA MOKHO IIOJYUYUTH PACTBOPCHUCM B KUCJIOTC OKCHU A, TUAPOKCHUIA UJIU COJIA
CBHHIIA. Hammiure TPpU pCaKHH, OIMUCHIBAIOIIUC ITPOUCCC IMOJTYUCHUA 6pOMI/I,Ha CBHHIIA.

Onpenenuty nponeHTHyo koHueHtpauuto KOH B pactBope, eciu KOH maccoit 40 r
pacTBOpeH B Bojie Maccoit 160 T.

Cwmemanu 300 r 20%-ro pactBopa, u 500 r 40%-ro pacrBopa NaCl. Uemy paBHa IIpoLIeHTHas
KOHIEHTpALUs IOTy4EHHOTO pacTBop?

K 200 mu pactBopa cepHoit kucioTsl (1. 1,0660) ¢ konnentpanueit 10% npumwm 1 1 Boabl
(m. 1). OnpenenuTs NPOLEHTHYIO KOHIIEHTPAILIUIO CEPHOI KUCIOTHI B HOBOM PacTBOPE.

IIpun ynapuBaHuu pactBopa xjopuzaa Harpus maccod 500 rpamMMOB C KOHUEHTpauuen
pactBopa 1% mnonyunsnin HOBbIA pacTtBop Maccoil 100 rpammoB. KakoBa mnpoueHTHas
KOHIIEHTpAIUs MOJTYy4EeHHOTO pacTBopa’?

Onpenenenue GoOpMyIIbl IO MACCOBBIM JIOJISIM.

B cocras BeniectBa Bxoaat 26,53% kanus, 35,37% xpoma u 38,1% kucinopoaa. Onpenenutsb
dbopMyny BeliecTsa.

Kakoit o0bemM BOABI HAaJO NPWIHTH K 2 T cynbdara HaTpusi, 4ToO0bl MOMyduTh 10%-HBII
pactBop? KakoBa mMomsipHasi KOHIIEHTPALIMSI TOJIYY€HHOTO pacTBopa’?

Onumure XMMUYECKUE CBOMCTBA AJIEMEHTA C MOPSIKOBBIM HOMEPOM 19 110 €ro noiaoxeHuo
B Ta0IHUILE.

[To popmynam KUCIOT COCTaBUTH (GOPMYIIBI COOTBETCTBYIOIIMX KUCIOTHBIX OKCH/IOB:

H2S04, H3PO4, H2CrO4, H2Si03, H3AsO4, HCIO.

K pactBopy, conepxaiiemMy 2 MOJIb THAPOKCHIA HATPUS, PUOABUIHA 2 MOJIb CEPHOM
KHUCIIOTHI. 3aTeM pacTBOP BBIMApHIIK Jocyxa. Kakasi coyib ¥ B KaKOM KOJIHUYECTBE MPU ITOM
obOpazoBasiach?

10 r okcuaa Maraust 00padboTan pacTBOPOM, COJIEPKAINM 28 T cepHOI KUCIOTH. CKOJIBKO
IpaMMOB COJIM 00pa30Baoch?

Kak mosyuuTh HUTpAT HUHKA, eClTi uMeroTcst pacTBopsl: ZNClz, NaNOs, KNOs, AgNO3?

Kak nonyuuts cynb@ar Maraust KICX0/1s U3 CIEAYIOLINX BEUIECTB: a) Maruus; 0) okcuaa
MarHus; B) TMJIpOKCHAA MarHus; r) kapoonara maruusi? Hanucate ypaBHeHus
COOTBETCTBYIOIIUX PEAKLIUH.

Jlanbl crnieyrolye BenecTBa: okcu 6apus, cynbdart xkenesa (1), Boxa, cepHas kucnora,
okcua memu (I1). Kak, nucronb3ys 3T BellecTBa, MOIYYUTh: a) TUIAPOKCcH 6apusi, 0)
ruapokcua xkenesa (1), B) ruapokcun menu (11)? Hamucats ypaBHEHHS COOTBETCTBYIOIINX
peaKuuu.

Hcxons u3 yriis, Kalblus U KUCIOPOAa MOMyYUTh KapOoHat Kanblus. Hamucats
YPaBHEHHUS COOTBETCTBYIOIINX PEAKIIUH.

Kakyto maccy cynb¢aTa HaTpust HyKHO 100aBUTh K 500 MJ1 BOJIbI, 4TOOBI OAYYUTH 2 Y-
HBIN pacTBOp? KakoBa MoJsipHasi KOHLEHTPALK [TOJIy4€HHOTO pacTBopa’?

K 3 110 % pacrBopa HNO3 miiotHocthto 1,054 /™M1 ipubaBuiu 5 1 2 % pacTtBopa Toi xe
KHUCJIOTHI TIIOTHOCTHIO 1,009 r/Mi. BerauciauTe MaccoByIO JOJIIO B MPOIEHTAX U MOJISIPHYIO
KOHIIEHTPALIUIO MOJTY4YEHHOI0 PacTBOpa, 00beM KOTOPOIro paBeH & II.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

CwMmeniaB pacTBOPbI KUCJIOThI OIMHAKOBOM MaccChl KaX/Iblil, HO C pa3HOU NPOLIEHTHOU
koH1eHTpanuei (40 % u 15 %), nobaBunu 3 Kr uncToii BoAbl U moxydmiu 20 % pactBop
KUCIIOTHL. CkoIbKO KusorpammoB 40 % -ro u 15 % pacTBOpoB KUCIOTHI ObLIO cMemano? (5
0aJlIIoB)

VYkaxure BEpHOE CYXJICHHUE: a) CTENIEHb TUCCOIHAIIMY — 3TO OTHOILICHUE YNCIIa
JTUCCOLIMMPOBAHHBIX MOJIEKYJI K 00ILIEMY YUCILY MOJIEKYJI B PacTBOpPE; 0) CUIIbHBIE
AIEKTPOJIUTHI UMEIOT CTENEHb AUCCOIMAINU, PaBHYIO 1 %.

1) BepHO TOJIBKO a)

2) BEpHO TOJBKO 0)

3) BepHBI 00a CyKIEHUS
4) o0a cy>XIeHHs HEBEPHBI

BoruncnuTe KOHII. THIPOKCH]I HOHOB B BOJHOM PacTBOpE, €ClIM KOHI[. HOHOB BOAOPO/a
paBHa 107 M. YKakuTe IBET IAKMyca B 3TOM PacTBOPE.

B pactBop, conepxamuii 40 1 cynbdara Mmeau, TOMECTUIIH JKele3Hble omuiku. Kakue
BellecTBa 00pa3yIOTCs B pe3yabTaTe peakiui U KakoBa UX Macca?

Kakwue coeqMHEeHUs 1 TPOCTHIE BEIECTBA MOTYT IPOSIBIISATH TOJIBKO OKHCIUTEIbHBIC
cBoricTBa? BriOepute Takue BemecTsa u3 npeaioxkennoro nepeuds: NHsz, CO, SOo,
K2MnOg, Clz, HNO,. CocTaBbTe ypaBHEHHE IEKTPOHHOTO OaaHca, pacCTaBbTE
ko3 unuenTs! B ypaBueHun peakiun: HNOs + H2S = H2SO4 + NO + H20.

CocraBbTe CXEMY JJICKTPOJIN3a BOAHOI'O paCTBOpa HUTpATa cepe6pa Ha IIJIaTHHOBBIX
QJICKTPOdax

[Tpu snexTponuse pactBopa xinopuaa menu(Il) macca karona yBenuuunacek Ha 8 T. Kakoi
ra3 BBIJEJIHIICS, KaKOBa €ro Macca?

Onextponu3 pactBopa HuTpaTa prytu(ll) mporekaer no ciuenyrouei cxeme:
a) Hg(NO3)2 + H20 — Hg' + HoT + HNOg;

6) Hg(NO3)2 + H20 = Hgt + 02T + HNO;3;

B) Hg(NO3)2 + H20 = Hg(NO3)2 + HaT + O2T.

PaccraBurs KOBCI)(I)I/II_II/IGHTBI B YPAaBHCHHUAX OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHHI’I
o METOAY IJICKTPOHHOI'O Oananca

KMnO4 + HCl — KCI + MnCl, + Cl,T + H,0
K2Cra07 + HaS + HSOs — K2S04 + Cra(SO4)s + SY + H20
K2S03 + KMnO; + H2S04 — K2S04 + MnSO4 + H20

2 cemecTp
N300pa3uth cTpykTypHBIE opMyiTsl n3omepoB ankana CsHiz u ux Ha3BaTh.
CocTaBbTe CTPYKTYpHBIE (DOPMYIIBI:
a) 2,2-TMMETHITEeKCEeH-3;
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10.

11.

12.

13.

14.

0) 2-MeTuI-2-HUTPOIIPOTIaH.

HazoBuTe yriieBoioposr:

CH;
H_:C-CI-CHs
HsC-(I:H-CH:-(IZH-(I:H-CHs
2) CH; CaHs
H3C-CH:-C=C-CHs:
6) HsC CHs

[Ipu nefictBum m30bITKAa BOABI Ha 20 T cMecH, COCTOSIICH M3 KapOuaa Kalblus U Kapouaa
TIOMUHMS, TTONTyduiid 7,84 11 ra3oB (H.y.). Haiiaure MaccoByro 10yr0 KapOuaa aJlOMUHHS B
HCXOJIHOM CMECH.
B naboparopnoii ycranoke u3 120 n anerunena (H.y.) nonyuywiu 60 r O6enzona. Haiigure
IIPAKTUYECKUI BbIXOJ] O€H301a.
Kakoii 00bem Bo3nyxa (H.y.) moTpedyeTcs i COKUTaHusl CMECH, COCTOSIIEH U3 5 11 MeTaHa u
15 n anerunena?
[Tpu cropanuu opraHu4eckoro Bemiectsa maccoi 4,8 r oopazosanocs 3,36 1 CO2 (H.y.) u 5,4
r BoAbl. [1710THOCTH MapoB OpraHUYECKOTO BEIECTBA MO BOAOpOAY paBHa 16. Onpenenurte
MOJIEKYJISIPHYIO (JOPMYITy UCCIETYEMOTO BEIIECTRA.
YcraHoBuTe MOJEKYISIpHYIO GOpMYITy ajIkeHa U MPOJYKTa B3aUMOJEHCTBUS €ro ¢ 1 MoJib
OpOMOBOZIOPOJIA, €CIH 3TO MOHOOPOMIPOU3BOJHOE UMEET OTHOCHUTENBHYIO IIIOTHOCTH IO
BO31yXY 4,24.
YcranoBute MoNeKyIsIpHYIO hopMyIy nuOpomankaHa, coaepxaiiero 85,11% 6poma.
K cmecu 3TunoBoro u nponmioBoro COUpTOB Maccoi 8,3 T mpubdaBmiu u30bITOK HAaTpus. [Ipu
3TOM BbIAENMIOCH 1,68 11 Bojgopoa (H.y.). KakoB mpoleHTHBIN cOCTaB UCXOTHOU cMecH?
Hamnucarps ypaBHeHUs peakimif, ¢ TOMOIIBIO KOTOPBIX MOXXHO OCYIIECTBUTH CIEAYIOIINE
MpEeBpaILCHHUS:

CH4 — C2Hg — C3Hs — CgHi14 — C¢Hg — CeHsNO2

-

Iuxaorexcan

B cocraB yrineBogopoaa Bxoaut yriepoa 82,76 %, MIOTHOCTH €ro MO BOAOPOAY paBHa 29.
YcrtanoBure hopMyIy yrieBoaopoa.

HamucaTte ypaBHEHUS peakIvii, ¢ MOMOIIBI0 KOTOPBIX MOXHO OCYIICCTBHUTH CIIEAYIONTUE
MpeBpaIICHHUS:

CaCO; —_— CaCz
0

!
C —= H—C=C—H —>cn,—c</
/ \ H
H—CH=CH—H CeHg —™ CgHsNO,
N

C;Hg,OH HO_CHZ_CHz'OH

[Ipu cropanuu 4,5 T OpraHNYECKOro BemecTBa 00pa3oBanock 3,36 11 (H. y.) YIIIEKUCIIOro ra3a
u 2,7 ma Bombl. Omnpenenute MPOCTEUINTYyI0 W UCTUHHYIO (OpPMYJy BEIIECTBa, €CIIH €ro
IUIOTHOCTh 10 BO31yXy paBHa 1,035. OObsicHHTE STMMOJIOTHIO Ha3BaHUI 3TOrO BEILECTBA.
KaxoBsl 006mactu ero mpuMeHeHus1?
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15.

16.

17.
18.

19.

20.
21.

22.

23.

24.

25.

26.
217.

28.

[Tpu oxucnennu 11,6 T KUCIOPOACOACPIKAIIETO OPTaHUYECKOTO COSTMHEHHS 00pa30BaIoch
14,8 T 0IHOOCHOBHOM KapOOHOBOM KHCIOTHI, IIPU B3aUMOJICHCTBUU KOTOPOH € M30BITKOM
ruapokapOoHaTa HaTpus Belaenuiaoch 4,48 i1 (H. y.) raza. Onpeaenure CTpOSHHE UCXOIHOTO
COEIMHEHMUS.

Boruncnute, kakoit 00beM (H. y.) IUBHHMIIA MOXKHO IMOJIYYUTh JETUIPOraOreHUPOBAHUEM
1,4-nubGpomaiikana maccoit 216 Kr, eciu BBIXOJ MPOJYKTa peakiuu coctasisieT 90 % ot
TEOpeTUYecKoro?

CaO —» CaCr—» CoH,— X1 —>» O By X2

[Tpu ruaponmse xupa Macco 445 T MOTYYUIU TIPEACIBHYIO OJJHOOCHOBHYIO KapOOHOBYIO
KHCTIOTY Maccoit 426 T u rimnepud. Onpenenute GopMyIry JKUpa ¥ Ha30BHTE €T0.

Kaxoit 06bem okcupa yriepoza (IV) BeraenuTes mpu CliupTOBOM OPOYKEHUH TITFHOKO3bI MACCOM
36 kr? O6beM paccUUTaTh MPU HOPMAIBHBIX YCIOBHUSX

CocTaBuTh CTpYKTYpHBIE (DOPMYJIBI ©30MEPOB OYTHIIITHIAMUHA U X Ha3BaTh.

C noMoIibI0 KaKuX peakifil MOXKHO OCYILECTBUTH CIICIYIOIIUE MPEBPAIECHUS: YTIIIepol —
METaH — aleTUIeH — OeH30]1 — HUTPOOEH301 — aHWINH — 2.4,6-TpuOpOMaHUIINH.
CaxapHblil TecOK IepBOro copta coaepxut (1o macce) 99,7% caxapossl, 0,15% Boast, 0,03%
MuHepanbHbIX coneit u 0,12% npyrux BemectB. Kakyro Maccy Takoro nuiieBoro mpoyKra
MO’KHO IIOJTyYUTh U3 CaxapHOM CBEKJIbI, BbIpalieHHOU Ha rosie B 100 ra, eciu yposkailHOCTb
ero paBHa 500 11 ¢ rekTapa, a MaccoBas J10Ji1 caxapo3bl B CBekJie cocTaBiseT 20% ?
Hamnucarp ypaBHEHHUS peakiivii, KOTOpPbIE HAIO MPOBECTHU ISl OCYIIECTBICHUS CIICTYIOIINX
MIpEBpAILICHUI:

C2HsOH - X — Y — Z — NH2CH,COOH

Onpenenuts GopMyly CclIoXKHOTO 3dupa aMHUHOYKCYCHOM KHCIIOTBI, MaccoBas s
KHCIIOpPOJ1a, B KOTOPOM cocTaBiisieT 36%.

[TepBuuHbIil aMuH Maccoit 12,4 r COXKIiu, a MPOyKThl TOPEHHUS MPOMYCTHIIN Yepe3 U30bITOK
pactBopa menouu. ['a3, He mpopearupoBaBIIMA CO MIEIOYBI0, UMEET MPU HOPMAIBHBIX
ycnoBuax oobeM 4,48 1. Onpenenuts GopMylly aMuHa

Ornpenenure CTPOCHHUE 0-aMUHOKHCIIOTHI, €CITM U3BECTHO, YTO OHA colepkuT 15,73% azora.
Cwmech maccoil 30 1, coaepxaiiasi aMUHOYKCYCHYIO KUCJIOTY M YKCYCHBIA ajbIeruj, IJis
cosieoOpazoBanusi Tpedyer 5,38 1 xjopoBogopona (H. y.) wiu 10,08 T okcuaa Kaablus.
Ornpenennute MacCcoBBIE 10U BEUIECTB B UCXOIHON CMECH.

CocraBbTe CTPYKTYpHBIEC (DOPMYJIIBI CICTYIONINX BEIIECTB:

a) METUJIaIleTaT;

0) maBeneBasi KHCJIOTA;

B) MypaBbHHAs KUCJIOTA;

T') JUXJIOPYKCYCHasl KUCIIOTa;

1) alieTaT MarHusl.
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8. JONIOJIHUTEJIbHOE OBECIIEYEHUE JUCHUIIJINHbI
He npexgycmorpeHo.

9. OBYYEHUE CTYJAEHTOB-UHBAJIMJIOB U CTYJAEHTOB C OT'PAHUYEHHbBIMU
BO3MOXKHOCTSAMMU 310POBbS
[Topsimok 00yueHrs MHBAJIUIOB U CTYICHTOB C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMH OIIpeieNieH
«[Tonoxennem KyOI'Y 00 00y4eHHH CTYIEHTOB-MHBAIMJIOB M CTYACHTOB C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBbSI».
Jljig U1l ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 37I0POBbsI IIPEAYCMOTPEHBI 00pa3oBaTebHbIE
TEXHOJIOTHH, YYUTHIBAIOIINE OCOOCHHOCTH U COCTOSTHUE 3/I0POBbSI TAKUX JIUII.
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PEIEH3WA
Ha pafouyro nporpamMMy y4e0HOH IHCHHIIHHBL «XumMus»
cnenmaasHocTh 35.02.12 Cagoso-napkoBoe 1 JaHAma@THOE CTPOUTENBCTBO

IIporpamMma y4eOHOM UCIMILIAHBL 1. 01 Xwwmus paspaboraHa XJIf CTYACHTOB
cnermansaocTH 35.02.13 «IIuenoBoaCcTBO» B Ka4CCTBE HOpUMEPHOH MpOrpamMMBel JUIL peaii3aliii
OCHOBHOM TIPO(ECCHOHATBHON 00pa3oBaTeIbHON IPOrpaMMBb! CIIO Ha 6a3e OCHOBHOTO OOIIETO
0Gpa3oBaHys ¢ TOLyUCHAEM CPETHEr0 00mIero o6pasosarus (mpotokor Ne 3 0T 21 mrons 2015 r.
PerucrpanuoOHHEN HOMEp penersun 385 o 23 urons 2015 7. ®TAY «®UPO»).

[Iporpamma «XHUMHES» CONEPNKUT CIEAYIONAE SICMCHTBL: TUTYIBHBIM JIACT, MaclopT
(yxasaHa OBNACTh TPHMCHCHHS TPOTPAMMBI, MECTO JHCLMIUMMHBI B CIPYKTYD® OCHOBHOH
06pasoBaTENbHON TIPOTPAMMEL, LEMH U 3a/[adH, 00BeM y9ebHOM TUCIMIUINEE] U BBl YIeOHOU
paGOThl); TEMATWYECKHil IUIAH ¥ CONEPXAHHC YUeOHOW /JMCHMIIMHEL, yCIOBHA peanu3aluy
HporpaMMEe! (TpeOOBaH!sS K MUHUMATBHOMY MaTePHATBHO-TEXHIIECKOMY obecreueHuIo, IepeIeHb
PEKOMEHyEMBIX Yy4eOHBIX W3JiaHu#, VIHTEpHET-PECYpCoOB, JIOTIOTHUTENEHOW —JNUTEPATYDHI);
KOHTPOJIb ¥ OIIEHKA PE3YIIHTATOB OCBOEHNS yICOHOH TUCIATIIVHEL.

[IporpamMma paccuuTaHa Ha 135 9acoB, B3 KOTOPHIX 43% yueOHBIX 3aHATHA OTBOJUTCA Ha
IIpaKTHYecKhe ¥ JabopaTopHble 3aHaTHsL. CaMoCTOATENbHA pabora cocrasisieT 26% yd4eOHOro
BPEMEHY, CILIAHAPOBAHEL ¢ TEMATUKA, BAIB! X HOPMBI B K&KTIOM pasiele.

Hyaxr «[lepedens HeOOXOMUMOrO HPOTPAMMHOrO 0OeCIedeHws» 3alOIHEH, B CIMACKS
OCHOBHOH JMTepaTyphl OTCYICTBYIOT W3[AHWS, BEINYIIEHHBIC OOlee 5 JeT Hasall. OmnpeneneHsl
TpeGOBAHKA K MATEPHATBHOMY O0ECIIEUeHUIO NIporpaMMeL. B pasnene «O1eHoYHbIE CPENCTBA IS
KOHTPOIISL YCIIEBAEMOCTHY paspaboTaHa CHCTeMa KOHTPOII OBIANCHUSMNA 3HAHMAME K YMCHIIMA
110 KaXIOMy pasfely Iporpammsl. TemaTuka i GOpMBbI KOHTPOTIA COOTBETCTBYIOT HEIAM 1 3a/ladam
y4ueOHOM AUCIUIUINHEL

Uetko cHOpMYIHpOBaHHAs IENb IPOrpaMMBl ¥ CTIPYKTypa HAXONSTICL B JIOTHHECCKOM
COOTBETCTBUH. B mporpamme 2 pasziena, 26 TeM.

CozmepaHue MpOrpaMMbl HANpPAaBIEHO Ha JIOCTIDKCHHE pE3YyNbTaToB, ONPEACIHCMBIX
®I'OC. ComepxaHue OTpaXaeT IOCIEIOBATENBHOCTS (OPMUPOBAHMAS 3HaHUH, YKa3aHHBIX B
®I'OC. B monHON Mepe OTPaXeHH! BB pabOT, HATIPaBICHHEIE Ha npuOOpeTeHHe YMEHUH.

IIporpaMma MOXeT OBITH PEKOMEHJOBaHA I MCIOJB30BAHKSI B 00pa30BaTENBHOM
npornecce MHCIIO ®I'BOY BO «KybI'Y».

Penensent [romxo T.I'. mpodeccop, ZOKTOP
XAMHIYECKHX HayK, Iipodeccop xadenpst

- anammTHgeckon xumun «Ky6I'V».
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PEINEH3UA
Ha paboYyro IpOrpaMMy IO JUCIUILINHE K XUMHUI»
crenyanbHOCTh 35.02.12«CamoBo-TapKkoBoe U JaHJIIa(QTHOE CTPOUTEIHCTBO»

Pabouas mporpamma IO AWCHUIUINHE «XUMUS» IS CTyHACHTOB (aKyIbTeTa
HHCIIO ®I'BOY BO «Kyb6l'V»cocraBieHa B COOTBETCTBUM C IPUMEPHOU
nporpammoiri  ®MPO, pexomennoBaHHoe @DefepalbHBIM  IOCYyAapCTBEHHBIM
aBTOHOMHBIM yupexxneHuem «®DenaepaqbHOTO HHCTUTYTa PasBUTUS OOpa3OBaHMSD)
(OT'AY «®HMPO») Ha 06aze OCHOBHOro o0O0IIero o0pa3oBaHUs C IOJydeHUEM
cpenuero obmero oopazosanus. [Iporpamma cocraBieHa B IOJIHOM COOTBETCTBUU C
TpeOoBaHUsAMH ydeOHOro mia"a no cnenuanbHocTd 35.02.12«CanoBo-napkoBoe u
JaHAmadTHOE CTPOUTETHCTBOY.

PaGouas mporpamma mpefnosaraeT pachpelneieHue TeM U U3ydeHHe
MaTepraiga IO pasfenaMmM. [paMOTHO CTPYKTYypHUpOBaHa, U OXBaThIBaeT BCE
aKTyaJIbHbIE HalpaBJIeHUs [0 NUCLUUILTMHE Ha CETOTHIITHUHA IeHb.

Bce pasnensl pa®odell mporpaMMbl B IIOJHOM Mepe OTBEYAIOT TPEOOBAHUIM K
pe3yiapTaTaM OCBOCHHS Yy4eOHOH IUCLUUIUIMHBEI B COOTBETCTBUM C MPUMEPHOU
nporpammori  OMPO, pexomennoBaHHoe DenepalbHBIM  [OCYJAPCTBEHHBIM
aBTOHOMHBIM yupexnenueM «DenepaqbHOr0o WHCTUTYTa Pa3BUTHUS OOpa3OBaHUIY
(OI'AY «®UPOy»). Kaxnmslii paszmen mporpamMMBbl PacKphIBaeT pPacCMaTpUBaeMbIE
BOIIPOCHl B JIOTMYECKOM IOCIEAOBATENBHOCTH, ONpEeAeiieMOd 3aKOHOMEPHOCTSIMHU
O0y4YeHUs CTyIE€HTOB.

JUis  3aKkpeIuleHusl TeOpeTHYeCKUX 3HaHUU, (QOPMHUPOBAaHUI TpPeOyeMBIX
KOMIIETEeHIIMH, YyMEHHW ¥ HaBBHIKOB CTYJEHTOB TMPEAyCMaTPUBAIOTCS  Kak
ayJIUTOpHBIE, TaK U CAMOCTOSITENbHbIE 3aHATUS. KOTUIecTBO ayIUTOPHBIX 3aHITHH U
BHEAYIUTOPHON pabOThI CTYIEHTOB COOTBETCTBYET TPeOOBaHUSIM YIeOHOTO IIIaHa.

KoHTpone ¥ oOIeHKa pe3yJIpTATOB OCBOCHHWS yUYeOHOW TUCIUILTHHEI
OCYIIECTBIISAIOTCA B CTPOIOM COOTBETCTBUE C TpeGOBaHMAMU y4eGHOrO IUIaHa IO
mucnuiuiiae. Paspa®oTaHHble U mpearaeMble B TporpamMme (GOpMBl M METOIBI,
MO3BONAIOT B TIONHOM Mepe OCYIIeCTBIATh KOHTPONb H OLEHKY pe3yIbTATOB
o0y4yeHuss (cHOPMUPOBAHHBIX KOMIIETEHIMH, OCBOCHHBIX HAaBBIKOB W YMEHWI,
YCBOEHHBIX 3HAHUM).

Ilepeuensr peKOMEHIYyEeMBbIX YU€OHBIX U3IaHUM, HTHTEPHET-PECYPCOB, OCHOBHOMN
JUTEPATyphbl BKIIOYAET aKTyaJbHble HUCTOYHHUKHU, K KOTOPHIM Yy CTYyAEHTOB HMEETCS
CBOOOJIHBIN JOCTYTI.

JaHHas pabodgass IporpamMma MOXET OBITh PEKOMEHIOBaHA ISl HU3yUEHHUS
auctuIineel «Xumus» Ha gakyinsrere MTHCITIO®IBOY BO «KyoI'Vy».

Peniensent
_ YUmuns C.H.
// A [IpeTroaBaTellb XUMHUH BBICIIEH
S ;
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