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cTyaeHToB crneunansHocTd 35.02.13 «[IuenoBoicTBO» B KayecTBe IPUMEPHOH
[IpOrpaMMbl ISl pealu3aldd OCHOBHOHM TpodeccHoHalbHON 00pa3oBaTeibHOM
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«MelepaibHbll MHCTUTYT pa3suTus obpaszopanusiy (PIAY «DHUPO») ¢ yueTom
[TpuMepHO# OCHOBHOMW 00uIe00pa3oBaTeIbHOM NPOrpaMMel  CcpejiHero  odiiero
obpasosanus, om00peHHOH peleHHeM (QelepaTbHOro y4ebHO-MEeTOAHYECKOro
00BeIMHEHHs TI0 001EeMY oOpasosanuio (mpotokos oT 28 uioHs 2016 r. No 2/16-3).
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1. MACIIOPT PABOYEM INPOT'PAMMBI YYEFHOM JUCITATIIMHBI
«XHUMMUSA»

1.1. O6saacTh NpUMEHeHHsI NPOTPAMMBI

Pabouas mporpamma yduebnoit mucumrummabl [1J]. 01 Xumwus pazpabortaHa aiisi CTYJSHTOB
crenpanbHOCTH 35.02.13 «IIdenoBoaACTBO» B KayeCTBE MPUMEPHOW MPOTPaMMBI ISl peaTu3aliu
OCHOBHOHM TpodeccnoHanbHOil oOpazoBarenbHOi nporpamMbel CIIO Ha 6a3e OCHOBHOTO OOIIEro
00pa3zoBaHMs C MOJYYCHHEM cpeHero oobmero odpazoBanus (mpotokos Ne 3 ot 21 urons 2015 T.
Perucrpanmonnsiit Homep perieHzun 385 ot 23 wurons 2015 r. ®T'AY «DUPO»); ¢ BHECEHHBIMU
M3MEHEHUSMH, PEKOMEHJ0BaHHBIMU DeiepalibHbIM TOCYJapCTBEHHBIM aBTOHOMHBIM YUPEXKICHUEM
«®DenepanbHblii MHCTUTYT pa3BUTHA oOpazoBaHus» (PI'AY «DUPO») c¢ yuerom IIpumepnoit
OCHOBHOM 0011€00pa3oBaTeIbHON MPOTPpaMMBI  CpPeHETO 001mero oOpa3oBaHUs, OJA0OPEHHOM
pemieHreM (enepaabHOro  y4eOHO-METOAMYECKOro oO0benuHeHus Mo oO0meMy o0pa3oBaHHUIO
(mpotoxout ot 28 utons 2016 1. Ne 2/16-3).

1.2. MecT0 yueOHO# QM CHUIIMHBI B CTPYKTYpPe NPOrpaMMbl OATOTOBKH CIIEMAJTUCTOB
CpelHero 3BeHa:

VYyeOHass gucruIuiiHa «XUMHS» SBISIETCS y4eOHBIM MpeIMeTOM TI0 BBIOOpY U3
obOsi3arenbHOM  TmpeameTHor oOmactu  «EcrectBennsie Hayku» DI'OC  cpemnero ooiero
o0OpasoBaHwUs.

Jucuumnuza «XuMus» u3zydaercs B o0meoOpasoBarenbHoM 1ukie yueonoro OINOIT CITO
Ha 06a3e OCHOBHOT'O 00IIEro 00pa30BaHUs C IOTyYEHUEM CPEHEro 00IIero 0opa3oBaHusl.

Mecto y4eOHOW IUCHMIUIMHBI «XUMHS» - B COCTaBe O0IIE00pa30BaTENbHBIX y4eOHBIX
JTUCITUILINH 10 BBIOOPY, (hopMUpyeMbIX U3 00s3aTeNbHbIX npeaMeTHbIX obnacteit @I'OC cpennero
obmiero  obOpazoBanus, s crnenuansHocTer  CIIO  cooTBercTByromero  mpoguiis
po(eCCHOHAIBHOTO 00pa30BaHUs.

[Ipu OCBOCHHH CIIELIMAIbHOCTEN CIIO €CTECTBEHHO-HAYYHOT'O nipoduist
npodeccuoHanbHOro 00pa3oBaHus XUMHs H3ydaeTcs Ha npoduiubHoM ypoBHe PI'OC cpemnero
o01ero o6pa3oBaHusI.

1.3. Hean u 3anaum y4yeOHOI IMCUHUIIMHBI — TPeOOBAHMS K Pe3yJbTATAM OCBOCHHS
AUCHHUIIMHBI:

CopepxaHue MporpaMMbl «XUMUS» HAIIPaBJICHO Ha TOCTHKEHUE CIEAYIOIIUX LIeTeil:

- OCBOCHHE 3HAHUN O XUMHUYECKOW COCTABIISAIOLIEN €CTECTBEHHO - HAYYHOM KapTHHBI MHUpa,
BOKHEUIIINX XUMHUECKUX MMOHATHN, 3aKOHAX U TEOPHUSIX;

- OBJIaJICHHE YMEHUSMH MPUMEHATh MOJTy4YeHHbIE 3HAHUS Ul OOBSICHEHUS pa3HOOOpPa3HBIX
XUMHUYECKHUX SIBICHUM M CBOMCTB BEIIECTB, OLICHKHM POJIM XHUMHHM B Pa3BUTUHU COBPEMEHHBIX
TEXHOJIOTHI U MOJTyYE€HNUN HOBBIX MAaTE€pPUAJIOB;

- pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITENIbHOTO IPUOOPETEHHSI XMMUYECKUX 3HaHUH € MCIIOJIb30BaHUEM Pa3IMYHBIX HCTOYHUKOB
uH(pOpMalliH, B TOM YHCIIE KOMITbIOTEPHBIX;

- BOCIIUTaHHUE YOEXKJIEHHOCTH MO3UTHBHOM POJIM XUMHUH B )KU3HU COBPEMEHHOTO OOIIeCTBa,
HEOOXOIMMOCTH XUMUYECKH TPAMOTHOTO OTHOIICHUSI K COOCTBEHHOMY 3/I0POBBIO U OKPY>KAOIIEH
cpene;

- IpYMEHEHHUE MOJyYEeHHBIX 3HAHUN U YMEHHH /1711 0€301acHOr0 HUCIOJIb30BaHUS BEIIECTB U
MaTepHaloB B OBITY, HA IPOU3BOICTBE U B CEILCKOM XO3SIICTBE, Ul peIlIeHHs! TPaKTUYECKUX 3aj1a4
B MOBCEIHEBHOM JKU3HM, JUIS MPEAYNPEXKACHUS SIBICHUN, HAHOCAIINX Bpe] 3J0POBbIO UEJIOBEKa U
OKpYKarollen cpere.

B 3agaun 00yueHuss XUMHUW BXOJINT:

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



- pa3BUTHE YMEHHMH HaOI0AaTh M OOBACHATH XMMUYECKHE SIBJICHUS, COONIONATh MpaBuiIa
TEXHUKU 0€30MacHOCTH MPH pabOTE C BEIIECTBAMU B XUMHUECKON Ta0OpaTOPUU U B TOBCEIHEBHON
KHU3HM,

- pa3BUTHE MHTEpeca K XHMMHMM KaK BO3MOXHOW oOnactu Oyayumied IpakTH4eCKON
NEeSITEeIbHOCTH; PpAa3BUTHE MHTEIJIEKTYAIbHBIX CHOCOOHOCTEH M T'yMAaHUCTHUYECKUX KauyecTB
JMYHOCTH;

- (OpMHUpPOBAHHE KOJIOIMUYECKOI'O MBIIIICHUS, YOSKAEHHOCTH B HEOOXOIUMOCTH OXpaHbI
OKPYXKAarOILEH CpeIbl.

OcBoeHne colepkaHus y4eOHOM IUCHMIUIMHBI «XHMHUSA», OOECIeurBaeT JAOCTHXKEHHE
CTYJEHTaMH CJIEAYIOUIUX PE3YJIbTaTOB:

* TMYHOCTHBIX:

— YyBCTBO FOPAOCTH U YBaXECHHUS K HCTOPUH U JTOCTHIKCHUSM OTEUECTBEHHOM XMMUYECKON
HAyK{; XUMHUYECKU TPaMOTHOE IOBEJEHHE B MPOPECCHOHAIBHON IEATEIbHOCTH U B OBITY IpH
oOpallleHuU ¢ XUMUYECKUMH BEILIECTBAMU, MaTepUaIaMy U IIPOLECCAMY;

— FOTOBHOCTh K IPOJOJDKEHUIO 00pa30BaHMs M NOBBILIEHHs KBaIU(pUKaLUU B U30paHHOMN
poeCCHOHATIBHON EATEIIEHOCTH U OOBEKTUBHOE OCO3HAHHE POJIM XMMHUYECKUX KOMIETECHIUH B
3TOM;

— YMEHHE HCIIOJIb30BaTh JOCTHKEHHUS COBPEMEHHON XMMHUYECKOH HAyKH M XMMHUYECKHX
TEXHOJIOTUH Il TOBBIIIEHUS COOCTBEHHOI'O WHTEIUIEKTYaJIbHOTO Ppa3BUTUS B BbIOpaHHOU
poeCCHOHAIBHON JESATEIHHOCTH;

* MeTanpeIMeTHbIX:

— HCIOJIb30BAHME PA3JIMYHBIX BHUJIOB II03HABATEJIBbHOM JEATEJIBHOCTM M OCHOBHBIX
MHTEJUIEKTYaJIbHbBIX Ollepaluii (MOCTaHOBKH 3a/1a4M, (JOPMYJIMPOBAHUS FMIIOTE3, aHAJIN3a U CUHTE3a,
CpaBHEHHsI, 0000IICHNUs, CUCTEeMATH3aIIH, BBISBICHUS MPUYHMHHO-CIICICTBEHHBIX CBS3€H, MOMCKa
aHayoros, (OpMyJIMPOBAHUS BBIBOJOB) /ISl pEIIEHUS IOCTABJICHHON 3ajauyd, HpPUMEHEHHE
OCHOBHBIX METOJIOB MO3HaHUs (HAOIIOAEHMSI, HAYYHOTO SKCIIEPUMEHTA) AJISl U3YUYEHUS PA3IUUHBIX
CTOPOH XMMHUYECKUX 00BEKTOB U IPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTAIKUBAThCS
B IpodeccuoHanbHOM chepe;

— MHCIIOJIb30BaHME PA3IMYHBIX HCTOYHUKOB Ui TOJIyYEHHMs] XMMUYECKOH HH(popmauuwy,
YMEHHE OLIEHUTh €€ JOCTOBEPHOCTH JJIsl IOCTHKEHUSI XOPOIIUX Pe3ylbTaToOB B MPOPECCHOHATBHON
cdepe;

* IPEIMETHBIX:

— c(hopMHPOBAaHHOCTH MPEJACTABICHUNA O MECTe XMMHUU B COBPEMEHHOM Hay4yHOW KapTHUHE
MHpa; TOHUMaHHWE POJHM XUMHH B (POpMUpPOBaHMH Kpyro3opa W (pyHKIHMOHAIEHOW TPaMOTHOCTH
YeJI0BEKa JJIS PeIIeHUs IPAaKTHYECKUX 3a/1a4;

— BJIaJICHHE OCHOBOIOJATAIOMIMMU XWMHYECKUMHU TOHSATHIMH, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHNE XMMUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;

— BIJIQZICHWE OCHOBHBIMHM METOJAMH HAYYHOTO MO3HAHUS, HWCIOJb3yeMBIMH B XHMHHU:
HaOJI0IeHuEeM, OIMCaHMEM, H3MEPEHUEM, SKCIIEPUMEHTOM; yMeHHe oOpabaTbiBaTh, OOBICHATH
pe3yabTaThl MPOBEACHHBIX ONBITOB W JIENATh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH TPUMEHSTH
METO/IbI MO3HAHMSI ITPU PELICHUN PAKTUUYECKUX 3a]1a4;

— c(OPMHUPOBAHHOCTh YMEHUS /1aBaTh KOJMUYECTBEHHBIEC OIIEHKU U TIPOU3BOAMUTD PACUETHI IO
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSIM;

— BJIa/ICHHE NIPaBUJIaMU TEXHUKH 0€30MaCHOCTH MPH UCIOIb30BAaHUH XUMHUUECKHUX BEIIECTB;

— ¢(hopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOLICHHUIO K XMMUYECKOH MH(pOpMaIuy,
MIOJIy4aeMOU U3 PA3HBIX NCTOYHHUKOB.

1.4. IlepeyeHb IJIAaHUPYEeMbIX Pe3yJbTATOB O00y4YeHHMs] MO AMCHUILIMHE (Mepe4YeHb
(opMupyeMBbIX KOMIIETEHIIHI)

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 (TPAKTUKYMBbI) 58 20 38
CamocrosiTesibHas padoTa (Bcero) 35 10 25
B TOM YHUCJIE:
Peghepam 14 4 10
CamocmosmenvHas HeayoumopHas paboma 6 suoe
OOMAUWHUX NPAKMUYECKUX 3A0aHULL, UHOUBUOYATILHBIX 21 5 15
3a0aHull, CAMOCMOAMeNbHO20 NOOOOPA U U3YUeHUs.
OONOJHUMENbHO20 MEeOPEemULecKko20 Mamepuaid
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

52

20

38

29

Tema 2.1 ITpeamer
OPraHUYEeCKON XUMHH.
Teopust crpoeHus
OPraHNYEeCKUX COCIUHECHUIN

Tema 2.2 IIpenenbHbie
YTJIEBOJIOPOIBI

Tema 2.3. DTUIEHOBEIE 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. TemaTn4yecKMii IJIAH U COJAepPKAHNE YUEOHOH TUCUUIIMHBI « 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 — cnoxkHas yactuna. CoctaB aTOMHOTO sipa. DIEKTPOHHAsE 000JI09Ka
aTOMOB.

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

CamocrosiTesbHast padoTa
BrmonHeHMe 3amauuii 11 CaMOIOATOTOBKH IO 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 U ATOMA.
Tlepuosieckas | [pagTiueckue (1a6opaTopHbIe) 3aHATHS
CHCTEMA CpaBHEHHUE CBONCTB IIPOCTHIX BENIECTB, OKCUIOB M TUIAPOKCHIOB DIIEMEHTOB 5
XUMHYECKHX 111 nepuona
onementoB I. .| perenne 3anau u ynpakuenuit o teme.
Menneneesa
CamocrosiTesibHas padora 53
BrinosiHeHue 3agaHuil 1uisi CaMONIOATOTOBKH 10 TEME. ’
Coaep:xanue yueOHOro MaTepuaJia
Jlekuuu 1
[TonsitTue o xumuuecko cBsizu. KoBasieHTHas Xxumuyeckas CBs3b. MoHHas
XUMHYECKas CBs3b. MeTajuinyeckass XHMHUYEcKas CBs3b. BomopoaHas
Tema 1.4. Ctpoenne | xummueckas cBsa3b. KomiiekcooGpasoBaHue.
BeIecTsa TpakTH4eckne (1a60paTOPHbIE) 3aHATHS
KauecTBeHHbIe peakuuu Ha HoHbI Fe?" u Fe3*. 2
Pemienue 3a1a4 u ynpaxxHeHUi 0 TeMe.
CamocrosiTesbHast padora 5 3
BeInonHeHue 3a1aHuit 1Mo TeMe. ’
Coaepixanue yueOHOIro MaTepuasa
1
Jlekuuu
Tema 1.5. Heopraanueckue nonumepsl. OpraHuyecKue noJuMepBI.
Homamepst IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
O3nakomiieHHe ¢ 00pa3lamMu I1acTMace, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U
ropasix nopof. [IpoBepka miaacTmMacc Ha 3JIEKTPUUECKYIO TPOBOIUMOCTb, 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 MaTepuaJia

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 3aaHui 1T 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 XMMHMUYECKUX peakuui. XHMUYECKOe
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

ConeprxaHue y4e0HOro 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 ynpaxxHEeHUi 110 TEME.

CamocrosiTesbHast padoTa
BrmonHeHne 3amauuii 111 CaMOIIOATOTOBKH 10 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 HCTOYHUKHU TOKA.
KHCITEIIBHO DNEKTPOIN3 PACIIIaBOB U BOAHBIX PACTBOPOB JIEKTPOJIUTOB.
BOCCTaHOBUTEJIbHbBIE
— HpaRanficmle (1adopaTopHbIe) 3aHATHS §
B3anMozeiicTBre METAIIIOB ¢ HEMETAJJIAMU, a TAKXKE C paCTBOpPaMU COJIed U
DNEKTPOXUMHUYECKUE . N o
- pacTBOpaMu KHUCIIOT. ]§3aI/IMOI[eI/ICTBI/Ie CEpHOI M a30THOM KHCIIOT C MEJBIO. 2
OkuciuTEeNnbHBIE CBOICTBA IE€pMaHraHaTa Kaiausl B pPa3jJUYHbIX Cpelax.
Pewrenne 3a1a4 u ynpaxHeHHH 110 TEME.
CamocrosiTesibHas padora 53
BrinosiHeHue 3a1aHuil 1U1si CaMOIMIOATOTOBKH 10 TEME. ’
Coaep:xanue yueOHOro MaTepuaJia
Jlekuuu 1
Knaccudukanus Heopranmueckux emiects. Meramibl. Koppo3ust MmeTamios.
O6mue cnocoObl monydeHus: MetauioB. Hemerasiebl.
IIpakTnyeckue (J1aGopaTopHbIe) 3aHATHS
O3HakomiieHHe C oOpaslamH IpeJCTaBUTENeH KIacCOB HEOPraHWYECKHUX
Tema 1.10. BemecTB. O3HakoMJieHHEe ¢  OOpa3laMu  TPEACTaBUTENEH  KJIacCOB
Knaccudukanus opraHuueckux BemiecTB. O3HakoMieHMe C Koyuiekuued pyna. Ilomydenne
BemiectTs. [IpocTele | kucaopoma m ero cBoucrBa. IlomyyeHue BOAOpOJa M €ro CBOWCTBA.
BELIECTBA. IlonyyeHne  IUIACTUYECKOW  CEpBI, XUMHUYECKHE  CBOMCTBA  CEpHI. 2
B3anMozeiicTBre METaIIOB C pacTBOpaMH KUCIIOT U coseil. CBoMCTBa yIuIs:
aZicopOLIMOHHbBIE, BOCCTAHOBHUTEJbHbIE. B3aumopelcTBue IMHKA WU
ATIOMHHMS C pacTBOpaMU KHCIOT W Iuenoyeil. OkxpallluBaHuE IUIaMEHU
KaTHOHAMHM 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 MaTepuaa
OCHOBHBIE KJIaCCBI 1

HCOPTraHNYCCKUX 1

Jlekuu
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OpraHUYECKUX
COCTUHEHUN

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

IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA

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

rUApPOKCcHAa HaTpus ¢ consiMu (cynbdatom menu (1) u xnopunom ammoHnus). 2
Paznoxenne rumpokcuaa menu. llomydenue u am@oTepHBIE CBOICTBa
rupokcuaa amoMunus. [lomyuenue xecTkoi BOJbl U U3yUYEHUE €€ CBOMCTB.
YcTpanenue BpeMEHHOM U MMOCTOSIHHOM JK€CTKOCTH.
Pemrenne 3aa4 u ynpaxHeHHH 110 TEME.
CamocrosiTesibHast padoTa 23
BrinonHnenue 3aganuii Ui CaMOTIOATOTOBKH 110 TEME. ’
Conep:xanue yueOHOro MaTepuaJa
Jlexknmuu 1
s-Onementsl. 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 MaTepuasa

Jlexnun

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

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

Knaccudukanus peakiuii B opranndeckoii xumun. COBpeMeHHbIE
MPEACTABICHUS O XUMUYECKOM CTPOCHUH OPTaHMYECKHUX BEIECTB.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA

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

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 aaKkaHoB. L{ukinoankaHsl.

IpakTuyeckne (1aGopaTOpHbIE) 3aAHATHUSA

[Tonyyenue MeTaHa U U3y4EHHUE €r0 CBOMCTB: TOPEHMS], OTHOLICHUS K
OpOMHO¥ BOJIE U pacTBOPY MepMaHTaHaTa 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 TBEP/IbIX Mapa(UHOB: MJIaBICHUEM,
PacTBOPUMOCTBIO B BOJE M OPraHUYECKUX PACTBOPUTEIAX, XUMUYECKON
WHEPTHOCTHIO (OTCYTCTBUEM B3aUMOJICHCTBUSI C OPOMHOM BOJIOM,

pacTBOpaMu MnepmMaHranata Kajivd, TMApOKCUa HaTpUAd U CCpHOfI KI/ICJ'IOTBI).
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CamocTrosiTesbHasi padora
BrimmonHenune 3aaHui IS CAMOIIOATOTOBKH II0 TEME.

2,3

Tema 2.3.
OTHIIEHOBLIE U
JINEHOBLIE
YTIIEBOIOPOIBI

Conep:kanue y4eOHOro MaTepuasa

Jlekuun

I'omonornuyeckuii  psAx  alKeHOB. XHMMHYECKHE CBOMCTBA  QJIKEHOB.
[IpumeHeHne M crocoObl NOJMY4YEeHUs ajKeHOB. AunkaaueHbl. OCHOBHbIE
IIOHATHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH (Ha TpUMEPE ITPOTyKTOB
MOJIMMEPU3ALMH AIKEHOB, aIKaJMeHOB U MX TaJOreHIPOU3BOIHBIX ).

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA

[Tonydenue aTuneHa AeruapaTalyeil 3STuiIoBoro cnupra. Bzanmoneiicteue
3THIIeHa ¢ OPOMHOI BOJIOM, pacTBOPOM IepMaHraHaTa kanus. CpaBHeHHE
IUIAMEHU STUJIEHA C IJIAMEHEM IpEeAEIbHBIX YIJIEBOJOPOI0OB (METaHa,
npomnaH-0yTaHoBoi cmecu). OOHapyKeHUE HEeTpeAeIbHBIX COSIMHEHUI B
KepocuHe, ckunuaape. O3HakoMIeHne ¢ 00pa3aMu NOJMITUIICHA H
nonumnponuieHa. PacnosnaBanue o0pa3ioB aqKkaHOB U aTKEHOB.

CamocrosiTesibHas padoTa
BriosiHeHME 3a1aHU U1 CAMOIIOATOTOBKHU 10 TEME.

2,3

Tema 2.4.
ATnieTniIeHOBEIE
YIJIEBOAOPOBI

Conep:xaHue y4eOHOro MaTepuaJia

Jlekuuu
l'omonornyeckuit psg alIKMHOB. XUMHUYECKHE CBOMCTBA M NPUMEHEHHUE
ankuHOB. [lonydeHne aIKUHOB.

I[IpakTnyeckue (J1abopaTopHbie) 3aHATHSA
N3rotoBneHue Mozenel MOJIEKyJl aIKUHOB, UX U30MEPOB.

CamocrosiTesibHas padora.
BrmonHeHMe 3amauuii 111 CaMOIIOATOTOBKH 10 TEME.

2,3
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Conep:xanue yueOHOro MaTepuasa

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 u1si 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 ajisi 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
aJbJICTUIOB ¥ KeTOHOB. [[puMeHeHne 1 nojydeHne KapOOHUITbHBIX
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 ITPOBOJIOKOH. [lomydenne
¢benonopopmanbIeruAHOrO nojmmepa. 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 mpeneabHBIX 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: MEHOOOPa30BaHMUsl, pEaKMii HOHHOTO OOMEHa, THAPOIN3a,
BBIJICJICHHS] CBOOOIHBIX KUPHBIX KUCIOT. B3aumoeiictBue pactBopa
YKCYCHOM KHUCJIOTBI C MAarHUEM, OKCHIOM LIUHKa, Tuapokcuaom xesesa(lll),
pacTBOpoM KapOoHaTa Kaius U creapara Kaius. O3HaKOMIICHHE C
oOpa3iamu cloKHbIX 3¢upoB. OTHOIIIEHUE 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

Jlekuunu
[Tonsitue 06 yrneBogax. Monocaxapunsl. ucaxapunsl. [lomucaxapub.

IIpakTnyeckue (1aGopaTopHbIe) 3aHATHS

Peakuust «cepeOpsHOTo 3epKanay TIOK03bl. B3anMoeiicTBre IIIIOKO3bI ¢
ruapokcuaom meau (1) npu pasnuunbix Temneparypax. JlelicTBue
aMMHaYHOTO pacTBOpa OKcuAa cepedpa Ha caxapo3y. OOHapykeHue
JIaKTO3bI B MOJIOKe. JleficTBre oa Ha Kpaxmain. O3HaKOMIIEHUE C
(bU3MYECKUMHU CBOMCTBaMH TIIFOKO3bI (aNTeUHask yIIaKOBKa, TAOIETKH).
Kucnotsslil ruaponns caxaposbl. 3HAKOMCTBO ¢ 00pa3amMu MOoJIMCaXapHIoB.
OO6Hapy>keHue Kpaxmaia ¢ TOMOIIBI0 KaueCTBEHHOU PEaKIuH B ME/IE,
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 1y cCaMOINOATOTOBKH I10 TEME.
COECIMHEHUS
Hanwucanue pedepata o teme.
KoncyabTanun 4

Hna xapakmepucmuku ypo8Hsa 0C80eHUs YUeOH020 Mamepuala UCNOoab3yomcs ciedyloujue 0003HaueHus:

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

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

3. — nPOOYKmMu6HbLIL (NIAHUPOBAHUE U CAMOCTOAMENbHOE GbINOTIHEHUE 0esMeNbHOCIU, peuleHie NPOOIeMHbIX 3A0aY)

18




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. OTHOCUTEILHBIC
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(HOe), KHUAKOE M ra3000pa3HOE
arperaTHble COCTOSIHHS BeniecTBa. CMecH BEIECTB.
Paznuums Mexxay cMecsiMU U XUMUYECKUMU COSMHEHUSIMH.
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. Pacnipenenenue
AJIEKTPOHOB 10 SHEPTETUICCKUM YPOBHSIM, TIOTYPOBHSIM U
OpOUTAISIM B COOTBETCTBUU C MPUHIIMIIOM HAaMEHbIIIEH
sHepruu, npuHIunoM [aymu u npaswiom ['yaa.
DNeKTpOHHBIE KOH(UTYpAITK aTOMOB XUMHUYECKHIX
JJIEMEHTOB. BaJleHTHBIC BOBMOKHOCTH aTOMOB XUMHUYIECKUX
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; YHEPTruy HOHU3AIINH,
3JEKTPOOTpULATENBHOCTH. [IpUUMHBI U3MEHEHUs
METAJITINYECKUX U HEMETAIINYECKUX CBOMCTB DJIEMEHTOB B
rpynnax u nepuojiax, B TOM YUCIe OONBIINX U
cBepxOonpinx. 3Hauenue [leproanueckoro 3akoHa u
[lepuoanueckoit cucremMbl XUMUYECKHUX d1eMeHTOB J1. 1.
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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 KpUCTaJIaMu. MeTtajuinueckas
XAMHUYeCKas CBs13b. OCOOBIA THII XUMUYECKON CBS3H,
CYIIECTBYIOIIMI B MeTaJIaX U cruiaBax. CBoicTBa
METAUTMYECKON CBsI3U. BogopoaHas XuMU4ecKast CBA3b.
Mexanusm oOpa3oBaHus Takoi cBs3u. Ee kimaccudukanus:
MEXKMOJICKYJISIpHASE U BHYTPUMOJICKYJIIPHAS. BOJIOPOIHBIE
cBsi3u. duznyueckre CBOMCTBA BEMIECTB C BOJAOPOAHOM
cBs3b10. KommuiekcooOpazoBanue. [IoHsATHE O KOMIUIEKCHBIX
coeguHeHusX. KoopanHanmoHHOe Yucio
KOMIUIEKCOOOpa3zoBaresi. BHyTpeHHSsS ¥ BHEITHSS cdepa
KoMIuieKcoB. HOMeHKIaTypa KOMIUIEKCHBIX COEUHEHU.
Hx 3nauenHune.

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
arperaTHoOro COCTOSIHHSI TUCTICPCUOHHON CPEJIbl U
JTUCTIepCHOM (a3, a TaKkKe MO pa3Mepy UX YaCTHII.
I'pyboaucriepcHbIe M TOHKOAUCIIEPCHBIC CUCTEMBI. D HeKT
Tunnans. Koarynsus B KOJJIOUIHBIX PacTBOpax. 3HAUCHUE
JIMCTIEPCHBIX CUCTEM B KUBOW M HEXKUBOU MPUPOE U
MPAKTUYECKON KU3HU 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
MIPOTEKAHNsl XUMUYECKHUX peakunid. BHyTpeHHss dHeprus,
sHTanIbNMA. TennoBoil 3¢ ekt XUMHUUYECKUX PeaKIHi.
Tepmoxumuueckue ypaBHeHus. CTaHAapTHas! SHTAIBINS
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 XMMUYECKON 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.

19

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.
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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.

23

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 ¥ HEUTPOHBI.
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 YPOBHSAM, IOJIYPOBHIM 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. DJICKTPOHHASI KJIACCHU(DUKAIHSI XUMUICCKIX
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 peaklvil. XUMHUYECKUE
HWCTOYHHUKHU TOKA. DIEKTPOIHBIE TOTEHIHUAIIBI. Psin
CTaHJAPTHBIX 3JIEKTPOAHBIX IIOTCHIIMAIIOB
(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 TpoleccoB. [IpakTuueckoe
MIPUMEHEHHE DJIEKTPOJIN3a.

10 | Tema 1.10. Knaccudukanus neoprannueckux Bemects. [IpocTsie u VY, KP
Knaccugukanus | CI0XKHBIC BemecTa. OKCHIBI, THIPOKCUIBI, COMH (UX
BEILIECTB. kiaccupuKanus, XUMHIecKre 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. Hemeramnel. [lonoxxenue
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
HEOpPraHUYECKHU | HEOpraHM4ecKux kuciaot. OOume cBoicTBa KUCIIOT.

X " OcHoBaHUsI OpraHUYECKHE U HEOPTaHUYECKUE.

OpraHUYECKUX AMdoTepHbIe OpraHu4ecKiue U HEOpraHMUeCKue

COeTMHEHU I coequHeHnsl. OCOOEHHOCTH CBOMCTB COJIE OpraHu4ecKuX u
HEOPraHUYECKUX KUCIOT. [ eHeThuueckas CBA3b MEXY
KJIACCAMH OPraHUYeCKNX U HEOPTaHUYECKUX COeIMHEHUH.

12 | Tema 1.12. s-DnemenTsl. Bogopoa. [[BoiicTBEHHOE MOJIOXKEHNE 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 XxapakTepucTHKa MIETOYHBIX
MetaiioB. [lonydyenue, puznueckue U XUMUYECKUE
CBOMCTBA MIEJIOYHBIX METAJUIOB. P-IJIEMEHTHI.
XapakTepucTuka aTlOMUHUS, YIIepoaa, KpeMHUs,
raJloreHoB, XanbkoreHoB. [lonyuenue, ux pusnueckue u
xuMudeckue cBorictBa. DnemeHTsl 1V , V A-rpynmn. O6mas
XapaKTEePUCTUKA FJIEMEHTOB 3TUX TPYII HA OCHOBAHUH UX
nosioxkeHus B [lepuoauueckoii cucreme anementos Jl. 1.
MenpeneeBa 1 ctpoeHns aToMoB. OCOOEHHOCTH CTPOECHUS
aToMoB d-3JIEMEHTOB

13 | Tema 1.13. XHMHMS ¥ IPOU3BOJICTBO. XMMUYECKAsl MPpOMBbIIIeHHOCTh U | Y, T, P
XUMHS B )KU3HU | XUMUYECKHUE TEXHOJIOTHH. ChIpbe ISl XUMHUYECKOU
oOmiecTa MIPOMBIIIJIEHHOCTH. Bosla B XMMHYECKOI MPOMBIIIIEHHOCTH.

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 CEIILCKOM 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 YMEHHE UX YATATh. DKOJIOTHS JKIIIHIIIA.
XuMHS ¥ TCHETHKA 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 UCTOpUM pa3BUTHUS OpPraHUYECKOM
xuMud. OCHOBHBIE MOJIOKEHUS 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. [lorsaTue GyHKIIMOHATBHOM
rpynmsl. [IoHATHE O TUIIAX ¥ MEXAaHU3MaX PEaKIUil B
OpPraHUYECKON XUMUHU.

15

Tema 2.2
[Ipenenbuble
YTJIEBOIOPO/IbI

[TonsiTue 06 yriaeBonopoaax. OCOOEHHOCTH CTPOCHUS
MPEACIIbHBIX YIIIEBOIOPOI0OB. AJIKAHbI KaK MPEICTaBUTEIN
MpeAENIbHBIX YIIIEBOIOPOI0B. XUMUYECKHE CBOMCTBA
aJKaHoOB. Peakuuu: raloreHupoBaHue, HUTPOBAHUE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHUS
ankaHoB. KpeKuHT ajKaHOB, pa3jIMYHbIC BU/IbI KPEKUHTA,
MIPUMEHEHUE B MMPOMBINIIIEHHOCTH. [I1ponn3 u KoHBepcus
MeTaHa, u3oMepu3alus ankaHoB. O01acTH MPUMEHEHUS
ankaHoB. [TpoMbITIeHHBIE CTTOCOOBI MOTYyYEHHUS aJTKAHOB:
MOJIyYEHUE U3 PUPOIHBIX UCTOYHUKOB, KPEKUHT
napaduHOB, MOJy4YEeHUE CHHTETUICCKOTO OCH3MHA,
razuukanus yris, rTuApupoBanue ankaHos. JlabopaTtopHbie
crocoObl MOJTyYeHUsI alIKaHOB: cuHTE3 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. XMMHYECKHE CBOMCTBA
aJIKEeHOB. Peakiuu rajoreHnpoBaHus,
THUAPOTAIOT€HUPOBAHMS, TUAPATAIINH, THIPUPOBAHUS.
IIpaBuno MapkoBHuKoOBa U 3aiinieBa. JlaboparopHsie
crocoObl moiyueHus ankeHoB. [lonaTue u kinaccudukanus
JMEHOBBIX YTIIEBOJOPOAOB M0 B3aUMHOMY PACIIOJI0KEHUIO
KpaTHBIX CBsI3eH B MoJieKkyse. HoMeHKIaTypa JUeHOBBIX
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
MIPUMEHUTENBHO K aneruieHam. [lonBmxHocTh 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,
obmras popmyna. Ouznueckrue CBOMCTBA apEHOB.
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 ICTOYHUKH 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 HeQTH, OCHOBHBIE (PpaKLIUU ee pa3/IeieHHs,
UX UCHOJb30BaHue. BropuuHas nepepaboTka
HedrenpoaykToB. KauecTBO aBTOMOOMIBHOTO TOILITUBA.
OxranoBoe uucio. [Ipupoansiii 1 monyTHbIN HePTAHON
ra3sl. CpaBHEHHE cocTaBa MPUPOIHOTO U MOMYTHOIO Ta30B,
UX MPAKTUYECKOE MCIIONIb30BaHNe. KaMeHHBIH yroub.
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
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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 BEUIECTB, OKCHUIOB 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 onvimsi
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 kucnopona 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
JTIOMUHMS C paCTBOpPaMU KHUCIIOT U 1enoyel. OkpamBanue
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, yriepoja, 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. Oprannyueckast XuUMus
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 ¥ BOJAOPOJa B OpraHu4eCKoM
opraHnyeckux |coenuHeHuu. OOHApYKCHHE TaIOTeHOB (1poda
coenuHeHUN  |belpinTelina).
Jlabopamopnvie onvimol
HzroroBneHue Mojeneil MOJIEKy allkaHOB U
raJoreHajikaHoB. M3roToBieHne napaguHUPOBaHHON
Oymaru, uCIibITaHUE €€ CBOMCTB: OTHOIICHHUS 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
YTJI€BOJOPOABl |MHEPTHOCTHIO (OTCYTCTBHEM B3aHMMOJICUCTBHS C OPOMHOM
BOJIOM, paCTBOpAMH MEpMaHraHaTa Kajivs, THAPOKCH/IA
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 cnupTa.
BsaumopeiicTBue aTuiena ¢ OpoMHON BOJI0i, pacTBOPOM
nepMmaHranara kaiausi. CpaBHeHHE IJIAMEHU STUJIEHA C
IJIaMEHEM IpeJlebHBIX YTIIEBOJA0POOB (MeTaHa, MPOoIaH-
OyTaHOBOM cCMeCH).
Tema 2.4. JlaBopaTopHbIil ONBIT
17 | AuerunenoBsle |M3rotoBieHue Mojeneil MOJIEKYI aIKUHOB, UX 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 pegeparTos:

buorexHosorus u renHast uHxkeHepust — texHonoruu XXI Beka.
HanoTtexHomorust Kak MpUOPUTETHOE HATIPABJICHUE PA3BUTHS HAYKU U MTPOU3BOJICTBA B
Poccuiickoit denepanuu.

CoBpeMeHHbIE METO/Ibl 00e33apaKMBaHUS BOJIbI.

AnnoTponusi METaIoB.

Kuznb n nestensHocth .M. Mennaeneena.

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

1.
2.

PN AW
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9.

10.
11.
12.
13.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
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.

Hcnonb30BaHne pailiOaKTUBHBIX M30TONIOB B TEXHUYECKHUX LEIAX.
PeHTreHOBCKOE U3IIy4eHHUE U €70 UCII0JIB30BAHUE B TEXHUKE U MEIULIUHE.
[Inazma — 4eTBEpTOE COCTOSIHUE BEILECTBA.
AMop(HBIE BEIecTBa B IPUPOJIE, TEXHUKE, OBITY.
OxpaHa OKpyKarolen cpeabl 0T XUMUYECKOro 3arpsa3sHeHus. KonudecTBeHHbIE
XapaKTEPUCTUKHU 3arpsA3HEHUS OKPYKAIOIIEH Cpebl.
[IpumeneHue TBepAOro 1 razoodpasHoro okcuja yraepona (IV).
3amuTa 030HOBOI'0 3KpaHa OT XUMHUYECKOT0 3arpsi3HEHNUS.
I'pyboaucnepcHble CUCTEMBI, UX KIIacCU(UKALUSA U UCIOIb30BaHUE B IPO(HECCHOHAIBHON
JIeATEIIbHOCTH.
Kocmernueckue renu.
[IpuMeHeHHe CyCIEH3UM U DMYJIbCUI B CTPOUTEIILCTBE.
MuHepaibl U TOpPHBIE TIOPOBI KAK OCHOBA JIUTOC(EPHI.
PactBopsl Bokpyr Hac. Tumsl pacTBOpPOB.
Bopa kak peareHT 1 cpena s XMMHYECKOT0 Ipoliecca.
Kuznub u gestenbHocth C. AppeHuyca.
Bxag 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUE TEOPUU MIEKTPOIUTUYECKON TUCCOLUALINY.
YcerpaneHue KECTKOCTH BOJIBI HAa IPOMBIIUICHHBIX IPEIITPUATUSX.
CepHas KUCIIOTa — «XJIe0 XMMHUYECKON MPOMBIIIIEHHOCTH.
Vcnonp30BaHne MUHEPATHHBIX KACIOT HA MPEANPHUITUAX PA3IMYHOTO PODHUIISL.
Oxcupl U CONM KaK CTPOUTENIBHBIE MaTEPHUAIIBL.
Hcropus rumca.
IloBapeHHas COJIb KaK XUMHUYECKOE CBIPBE.
MHoronukuii KapOOHAT KalblHs: B IPUPOE, B IPOMBIIIJICHHOCTH, B OBITY.
Peakiiun ropenus Ha MpOU3BO/ICTBE U B OBITY.
BupryansHoe MOAEnMpOBaHNE XUMHUYECKHUX ITPOLIECCOB.
DNEKTPOIN3 PaCTBOPOB JIEKTPOJIUTOB.
DNEKTPOIU3 PACILIIABOB 3JIEKTPOIUTOB.
[IpakTHyeckoe NpUMEHEHHUE IEKTPOIN3a: padhUHUPOBAHUE, raJIbBAHOIIIACTHKA,
raJgbBaHOCTETHS.
Hcropus nosrydeHus ¥ MPOU3BOICTBA AIFOMUHUS.
DNEKTPOIUTUYECKOE MOTYUEHHE U PAQUHUPOBAHUE ME/TH.
Kuznpb u nestenbHocts . J[9BH.
Ponp MeTamioB B HCTOpUM YET0BEYECKON [IUBHUIM3AIMH. FICTOpUS OTEUeCTBEHHON YEPHOU
MeTairyprui. COBpeMEHHOE METAJUTYPTHYECKOE TPOU3BOJICTBO.
Hcropus oTeuecTBEHHON IBETHOM METaUTyprud. Pois METaIOB U CIJIaBOB B HAYYHO-
TEXHUYECKOM IIPOrpecce.
Koppo3us MeTaninoB 1 criocoObl 3alIUThl OT KOPPO3HUH.
WuepTHBIE U 01aropoHbIe ra3bl.
Poxxnaromue coinm — rajoreHsl.
Hcropus mBeACKON CIIUYKU.
Hcroprst BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMHUH.
Xuzsb n gesrensHocTs A.M. bytneposa.
Butanusm u ero kpax.
Posb 0TEUECTBEHHBIX YYEHBIX B CTAHOBIICHUU U PA3BUTUU MUPOBOM OPraHUYECKON XUMUH.
CoBpeMeHHBIE IPEICTABICHHS O TEOPUH XUMHUYECKOTO CTPOCHHS.
DKOJIOTMYECKHE aCIEKThI UCIIOIb30BaHMsI YTIIEBOJLOPOAHOIO CHIPBSI.
DKOHOMMYECKHE ACTIEKThI MEKTYHAPOJHOTO COTPYAHUYECTBA 110 UCITOJIB30BAHUIO
YTIIEBOJOPOAHOTO CHIPBSI.
WcTopust oTKpbITHS U pa3pabOTKHU ra30BbIX U HEPTIHBIX MECTOPOXKIeHUH B Poccuiickoit
denepanuu.
XUMHS YTIIEBOIOPOTHOTO CHIPhS U MOs Oymytast mpodeccus.
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54. YrneBoaopoaHOE TOTUIMBO, €r0 BHIBI M HA3HAUEHHE.

55. CunTeTnyeckue KayqyyKH: UCTOPHsI, MHOTOOOpa3He U MEePCIEKTUBEI.

56. Pe3nmHOTEXHMUYECKOE MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUUYECKOM MPOrpecce.

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

58. Hedtb u ee TpaHCHOPTHPOBKA KaK OCHOBA B3aUMOBBIMOJJTHOTO MEXKIYHAPOTHOTO
COTPYJIHUYECTBA.

2.4.5. IlepeyeHb Y4YeOHO-METOAUYECKOTr0o oOO0ecrmeYyeHHUs JIsi CAMOCTOAAITEIbHON pPadoThI
00y4YAKOIIUXCS 10 TUCHHILINHE

CamocTtositenbHas padora cryaeHToB (nainee — CPC) saBnsieTcss OIHUM M3 BHJIOB Y4€OHBIX
3aHATUH CTYICHTOB M OJJHON M3 OCHOBHBIX ()OPM BHEAYAUTOPHON pabOTHI IPH peain3alii yueOHbIX
1aHoB U nporpamm. OHa HPOBOIUTCS C LIETBIO CHCTEMAaTH3alMM U 3aKPEIICHUS MOTyYEHHBIX
TEOPETUYECKUX 3HAHUM W TPAKTHUECKUX YMEHUH CTYIEHTOB; YIIYOJCHHS U PaCIIUPEHUs
TEOPETUYECKUX 3HAHHM; pPa3BUTHUS I103HABATENBHBIX CHOCOOHOCTEW W AKTUBHOCTH CTYACHTOB;
(dhopMUPOBAHUS CAMOCTOSTEIILHOCTH MBIIICHUS, CIIOCOOHOCTEH K CaMOPa3BUTHIO.

Henbto CPC sBnsieTcst oBiajeHue (yHAAMEHTAIbHBIMU 3HAHUSAMHU, MPOPECCHOHATBLHBIMU
YMEHUSIMH W HaBbIKAMU 10 Mpodwio Oyrymed CrenuasbHOCTH, ONBITOM TBOPYECKOH,
WCCJIEJIOBATENIbCKOM  JESITENbHOCTH, Ppa3BUTHE  CaMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH U
OpPraHMU30BaHHOCTH, TBOPYECKOTO MOJXOAA K PEUICHHUIO MPobiaeM yueOHOro U mpodeccnoHaIbHOTO
YPOBHEHM.

Bunsl camoctosiTensHONW pabOTHI CTYJEHTOB BKJIIOYAIOT HANHMCaHUE pedepaToB, peHieHue
3a[a4 U yIpaKHECHUH.

Kputepusimu OIEHOK pe3ylbTaTOB BHEAYIUTOPHON CaMOCTOSTEIBHONH pabOTHI CTyHeHTa
ABIISIETCS. YPOBEHb OCBOCHHS CTY/ICHTAaMU y4eOHOro MaTepuana;
YMEHHUE CTYJICHTa HMCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MPU BBITOJHEHUU MPAKTHYECKUX 3ajad;
YMEHHE CTYJEHTa HAXOJIUTh TPEeOYyIOIIyIocs HHPOPMAIIUIO, U3ydaTh €€ U MPUMEHATh Ha MPAKTHKE;
000CHOBaHHOCTbH U YE€TKOCTh U3JI0KECHHUS OTBETA.

Ha camocTostensHyo paboTy 00yJaromuxcsi OTBOAUTCS 35 4acoB yueOHOTO BpEMEHHU.

HepequL y‘le6HO'MCTO,Z[I/I‘IeCKOFO obecneueHUs

Haunmenosanue N
Ne JTUCIUTITUHBI 110 BBITIOJIHEHUIO CAMOCTOSATEIEHON paOOThI
pasjena, Temsl, Bupia CPC (umerowgecocs 6 oubnuomere u/unu 6 IbC)
1 2 3
Paznen 1. O0mias u HeopraHuveckasi XuMus

1 Tema 1.1. Xumusg — HayKa o 1. Xumusa y‘-IC6HI/IK /[ JIL.M. HYCTOBaJ'IOBa, Hn.E.
BEIECTBAX Huxkanoposa. — Mocksa : KnoPyc, 2012. — 438 ¢. — /14
CIIO — ISBN 978-5-406-00168-4. —

Tema 1.2. Ctpoenue atoma

- https://www.book.ru/book/915055
Tema 1.3. [leproanyecKuii 3aK0H U |2 AxmeroB, H.C. OOmas u HeopraHuyeckas XUMUS

Hepnommaeckas cucrema [DnexTponHblii pecypc] : yuebnuk / H.C. AxmeroB. —
XUMHYECKHX dneMeHToB . 1. OnextpoH. gan. — Cankr-IlerepOypr : Jlans, 2014. — 752
Menneneesa c. — Pexum nocryma: https://e.lanbook.com/book/50684.
Tema 1.4. Ctpoenue BemecTsa — 3arJL. ¢ 9KpaHa.

3. Axmetos, H.C. JIabopaTopHble U CEeMUHAPCKHUE 3aHATHS
Tema 1.5. ITonmumepst

mo oOmeld W HEeOPraHWYeCKOW XUMHUU [DIEKTPOHHBIN
Tewma 1.6. JlucnepcHple CHCTEMBI  |hecypc] : yuebHoe mocobue / H.C. Axmeros, M.K. Asu3osa,

Tema 1.7. Xumuueckue peakiuu  [JL.H. bagbiruna. — Dnextpon. nan. — Cankt-IletepOypr :

Jlanp, 2014. — 368 c¢c. — Pexum pocrymna:

Tewma 1.8. Pactsopat https://e.lanbook.com/book/50685. — 3ari1. ¢ sxpaHa.

Ol O N| o o1 &~

Tema 1.9. OxucauTeapHO-
BOCCTAHOBUTEJIHHBIC PEAKITHH.
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DIEKTPOXUMHUECKHUE TPOIECCHI

10

Tewma 1.10. Knaccuduxkarnms
BemiecTB. [IpocThie BemecTna.

11

Tema 1.11. OcHOBHBIE KJIaCCHI
HEOPTraHUYECKUX U OPraHUYECKUX
COCTMHEHUN

12

Tema 1.12. XuMusd dj1eMeHTOB

13

Tema 1.13. Xumus B )KU3HA
oOmiecTBa

3. bop3oga, JI.JI. OcHOBBI 00mIeH XUMHUH [DIEKTPOHHBIN
pecypc] yuebHoe mocobme / JILJZI. bopsoma, H.IO.
UYepnukona, B.B. fkymeB. — DnektpoH. gaH. — CaHKT-
[etepOypr : Jlanb, 2014. — 480 c¢. — Pexum nocryna:
https://e.lanbook.com/book/51933. — 3ar1. ¢ skpaHa.

4. Opranuueckas Xumus [DIeKTpOHHBIN pecypc] : yueOHoe
nocobue / JI.b. bepesun [u ap.]. — DnekTpoH. naH. —
Cankr-IlerepOypr : Jlawp, 2014. — 240 c. — Pexum
nocrymna: https://e.lanbook.com/book/44754. — 3arn. ¢
JKpaHa.

5. boposines, 1.B. Oprannyeckasi XumMus: TEpPMUHBI U
OCHOBHBIE peaklnu [ DJIIEKTPOHHBIHN pecypc] : yueOHoe
nocobue / .B. bopoBneB. — DnekTpoH. gaH. — Mockaa :
W3narensctBo "Jlaboparopus 3Hanuit", 2015. — 362 c. —
Pexxum noctyma: https://e.lanbook.com/book/70742. —
3arJ. ¢ ’KpaHa.

Paznen 2. Oprannueckast XuMust

14

Tema 2.1 IIpenmer opranuyeckoit
xumuu. Teopus cTpoeHust
OPraHN4YeCKUX COCTMHEHUHN

15

Tewma 2.2 IlpenensHbie
yTIEBOIOPOIbI

16

Tema 2.3. DTUIIEHOBBIE M TUECHOBBIE
YTJIEBOIOPOIBI

17

Tema 2.4. AlleTUI€HOBLIE
YTJIEBOJIOPO/IBI

18

Tema 2.5. ApomaTuyeckue
YTJI€BOI0POIbI

19

Tewma 2.6. [lpupoaHbie HCTOYHUKA
YTJIEBOI0POIOB

20

Tema 2.7. I'mapokcusbHbIe
COEIUHEHUS

1. Xumus yuebnuk / JLM. IlycroBamoBa, W.E.
Huxkanoposa. — Mocksa : KnoPyc, 2012. — 438 ¢. — Jlna
CIIO. ISBN 978-5-406-00168-4.
https://www.book.ru/book/915055

2. AxwmeroB, H.C. OO0mas u HeopraHuueckas XHUMHUS
[DnekTponnsblii pecypc] : yuebnuk / H.C. AxmeroB. —
Onexrpon. nan. — Cankr-IlerepOypr : Jlans, 2014. — 752
c. — Pexxum noctyna: https://e.lanbook.com/book/50684.
— 3ar. ¢ sKkpaHa.

3. AxmeroB, H.C. JIabopaTopHble U CEMUHAPCKHUE 3aHATHS
no oOmeld W HEeOPraHWYeCKOW XUMHUU [DIEKTPOHHBIN
pecype] : yaue6HOoe nocobue / H.C. Axmeros, M.K. A3usosa,
JI.W. banpiruna. — OnexkTpoH. aaH. — Cankr-IletepOypr :
Jlanp, 2014. 368 c. Pexum  nmocryna:
https://e.lanbook.com/book/50685. — 3aru. ¢ skpaHa.

3. bop3zora, JI.ZI. OcHOBBI 00IIe XUMUU [DIEKTPOHHBIN
pecypc] yueOnoe mocobue / JI.J. bopsoma, H.IO.

21

Tema 2.8. Anpaeruansl 1 KETOHBI

22

Tema 2.9. KapOoHOBbIE KUCTTOTHI U
WX TIPOU3BOJIHBIC

23

Tema 2.10. YriaeBoasl

24

Tema 2.11. AMuHEI,
aMUHOKHCJIOTEI, OCIKH

25

Tema 2.12. Azotcoaepxaiine
IreTCPOUUKINYICCKHUC
coennHeHus. HykiienHoBble
KHCIIOTBI

26

Tema 2.13. buogorunuecku
AKTUBHBIE COCINHEHUS

Yepnukosa, B.B. SIxkymeB. — OnektpoH. naH. — CaHKT-
[TerepOypr : Jlanp, 2014. — 480 c¢. — Pexum nmoctyma:
https://e.lanbook.com/book/51933. — 3aru. ¢ skpaHa.

4. Opranuueckas XuMus [D1eKTpOHHBIN pecypc] : yueOHoe
nocobue / JI.b. bepesun [u gp.]. — DnekTpoH. gaH. —
Cankr-Iletepoypr : Jlanp, 2014. — 240 c. — Pexum
noctyma: https://e.lanbook.com/book/44754. — 3arn. c
JKpaHa.

5. boposnes, U.B. Oprannyeckast XuMus: TEPMUHBI U
OCHOBHBIE peakuu [DIeKTpoHHbIHN pecypc] : yueOHoe
nocodue / .B. boposneB. — DaekTpoH. naH. — Mocksa :
WznarensctBo "Jlaboparopus 3nanuii", 2015. — 362 ¢. —
Pexum noctyna: https://e.lanbook.com/book/70742. —

3ari. ¢ 3KpaHa.
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Kpome mepeuncieHHbIX UCTOUHHUKOB O0yYaromIHecs: MOXKET BOCIOIb30BaThCs MOMCKOBBIMU
cucreMamu ceTH VIHTepHeT 1o TeMe caMOCTOSITEIbHOM paboThI.

JJ11 OCBOEHUS JUCHUILIMHBI U CAMOCTOSITENIEHOTO BBIIIOJIHEHUS MTPETyCMOTPEHHBIX YUeOHOU
IporpaMMOil Kypca 3aJaHuil MOXET OBbITh HCIOJB30BAaHO CIEAYIONIEe Y4eOHO-METOAMYECKOe
obecrieueHue:

-METOMYECKUE PEKOMEHJAIIMU K BHIIOJIHEHHUIO Ta0OPAaTOPHBIX U MPAKTHYECKUX padoT;
-METOAMYECKHE PEKOMEHJAI[MH 110 BHIMOJIHEHUIO CAMOCTOSATEIHHON PadOTHI.

Hauanom opranuzanuu 1000 caMOCTOATENbHON pabOThl JOIKHO OBITH IPUBUTHE HABBIKOB
Y YMEHUH IPaMOTHOM pabOThI C yueOHOM U HAyYHOU JTUTEPaTypOil. ITOT MPOIECC, B IEPBYIO OYEPEIb,
CBSI3aH C HAXOXKJIEHHEM HEOOXOIUMOW /s YCIEUIHOTO OBJIAJCHUS Y4YeOHBIM MarepuaIoM
auteparypoi. OOydaromuiics J0JDKEH yMETh IMOJIb30BaThes (oHIaMU OMOIMOTEK M CIpPaBOYHO-
OounbrorpadUUeCKUMU U3TAHUSIMHU.

3. OBPA3OBATEJIBHBIE TEXHOJIOT'HN

3.1.00pa3oBaTe/bHbIC TEXHOJIOTMH NIPH NPOBEICHNHU JIEKIHI

Bupl mpuMeHsaeMbIX Konm.
No Tema 3angaTus .
00pa3oBaTeNbHBIX TEXHOJIOTUI yac
1 BBeaenue 1
Pazjnen 1. O0masi u HeopraHnyeckasi XuMHs 12
Tema 1.1 Xumusa — Hayka o BelecTBax 1
Tema 1.2 Crpoenue aroma 1
Tema 1.3. Ilepuoanyeckuii 3aK0H U 1
4  |Ilepuoguyeckas cucTeMa XUMUUECKHX JIEMEHTOB
. . MenaeneeBa
5 |Tema 1.4. CtpoeHue BemiecTBa 1
6 |Tema 1.5. ITonmumepst TpaIuLIOHHbIE 1
7 |Tema 1.6. lucnepcHbie CUCTEMBI MH(OPMAIHOHHBIC JICKIIHH
8 |Tema 1.7. Xumuueckue peakiuu 1
9 |Tema 1.8. PactBOpHI 1
10 Tema 1.9. OKkUCIHUTENHEHO-BOCCTAHOBUTEIIHLHBIE 1
peakiuu. IIEKTPOXUMUUYECKHUE MPOIIECCHI
11 Tema 1.10. Knaccuduxanus Berects. [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 0OIIIECTBA
Pazpnen 2. Opranunyeckasi XuMusi 20
15 Tewma 2.1. IIpenmer oprannueckoi xumuu. Teopus 5
CTPOEHHUSI OPTAHUYECKUX COCAMHEHUN
16 |Tema 2.2. IIpeneibHbBIC YTIIEBOAOPOIBI 2
17 |Tema 2.3. DTHIICHOBBIC U AUEHOBBIE YTIEBOIOPOIBI 2
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18 |Tema 2.4. AueTHieHOBbIE YIIEBOAOPOIBI 2
19 |Tema 2.5. Apomarrdeckue yrieBOa0POIbI 2
20 |Tema 2.6. IIpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB 1
21 |Tema 2.7. 'uapOKCHUIIbHBIE COCTUHEHUS 2
TpaguuuoHHbIE
22 |Tema 2.8. Anpieruabl U KETOHBI MH(OPMALIHOHHbIE JIEKLIHH 2
23 Tema 2.9. KapOoHOBBIE KHCIIOTBI U UX 2
MIPOU3BOIHBIC
24 |Tema 2.10. YrieBoasl 1
25 |Tema 2.11. AMUHBI, aMUHOKHUCJIOTBI, OCJIKH 1
26 Tema 2.12. A3oTcoaepskaliue reTepoluKInIecKue 1
coequHeHus. HyKJI€MHOBBIE KUCIIOTHI
27 |Tema 2.13. Buonorndyecku akTUBHBIE COETUHEHUS
Hroro no kypey 32
3.2.00pa3oBaTe/ibHbIC TEXHOJIOTMU NPU NPOBEICHUHU MPAKTHYECKUX 3aHATHI
Buabl npuMeHseMbIX Kou.
Ne Tema 3ansaTus AAbL TP .
00pa30BaTEIbHBIX TEXHOJIOTHIA yac
1 BBeaenne
Pa3nea 1. O01mas u Heopranuyeckasi XuMms 20
2 |Tema 1.1 Xumus — HayKka O BeIlIeCTBax 1
3 |Tema 1.2 Crpoenue aToma 2
Tema 1.3. Ilepnonnueckuii 3aK0H U 1
4  |Tlepuogudveckasi cHCTeMa XHMHUYECKUX dJICMCHTOB
. 1. MenaeneeBa
5 |Tema 1.4. CtpoeHue BemiecTBa 1
6 |Tema 1.5. [Tommmepsr TpamuiroHHOEe CeMUHAPCKOE 1
7 |Tema 1.6. lucnepcHbie CUCTEMBI 3aHsTHE, Pa300p pelIeHHs 1
3a/1a4, JJabopaTopHbIe padOTHI
8 |Tema 1.7. Xumuueckue peakiuu 2
9 |Tema 1.8. PactBopHI 2
10 Tema 1.9. OkucCIUTEILHO-BOCCTAHOBUTEILHEIE 2
peaKknuu. INeKTPOXUMHUYECKUE TPOIIECCHI
11 Tema 1.10. Knaccugukanus semects. [Ipoctsie 2
BEIIIECTBA
12 Tewma 1.11. OcHOBHBIE KJIaCCHI HEOPraHUYECKUX U 3
OpPraHUYECKUX COCAMHEHUN
13 [Tema 1.12. Xumust 371€MEHTOB 2
14 |Tema 1.13. XuMus B )KU3HHU 00OII[ECTBA
Pa3nen 2. Oprannyeckasi XuMHs 38
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15 Tewma 2.1. Ilpenmer oprannyeckoit xumun. Teopust 2
CTPOCHHS OPraHUYEeCKUX COECTMHEHUN
16 |Tema 2.2. IlpenenbHbIe YTIIEBOAOPOIBI 6
17 |Tema 2.3. DTUIICHOBBIC M TUCHOBBIC YTIIEBOAOPOIBI 4
18 |Tema 2.4. AleTUICHOBBIE YTIIEBOJOPO/IbI 2
19 |Tema 2.5. Apomarrueckue 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. MaTtepuajabHO-TeXHU4YecKasi 6a3a, HeoOXoAMMasi Il OCYLIeCTBJIeHUs 00pa30BaTeJILHOIO
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 3aJaHMi, OSJIEKTPOHHAs CIpPaBOYHO-yueOHas JMTeparypa,
MYJBTUMEAUMHBIE 00yYarOIIe MPOrpaMMBbl);
-HarJsAHbIe TOcoOUs (CXeMBbl, TaOIUIIbl, U300pa3UTeNIbHBIE U HaTypallbHbIE TOCOOUS);
- aBTOPCKMI KOMIUIEKT KOMITBIOTEPHBIX MPE3EHTALUH.

Texnuueckue cpeacrBa OOydeHMs: KOMIBIOTEp, HPUHTEp, IPOEKTOp, MHMPOrpaMMHOE
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 oOecriedeHue, He
OTpaHUYEHO, OECCPOUHO);
o Wntepner Opay3ep Google Chrome (OecruiaTHoe mporpaMMHoe obecreueHue, He

OTpaHHYEHO, OECCPOUHO);

44




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

. WinDjView — mporpamma i npocmoTpa daiiioB B ¢opmare DJV u DjVu (cBobogHOE
porpaMMHOe oOecrieueHue, He OTPAaHUYCHO, OECCPOYHO);
o Foxit Reader — mnpukiagHOoe MpOrpaMMHOE OOECIEYCHUE ISl MPOCMOTPA DICKTPOHHBIX

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

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. AxmeroB, H.C. JlaGopaTopHble 1 CEeMUHApPCKHE 3aHATHSA MO OOIIed U HeOpraHU4eCKOn
XUMHH [ DNEKTPOHHBIH pecypc] : yaueoHoe nmocobue / H.C. Axmeros, M.K. A3zuzosa, JI.W. baneiruna.
— 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 00111el XUMUU [ DIEKTPOHHBIN pecypc] : yuebHoe nocodue / JI. /.
bop3osa, H.}O. Yepnuxosa, B.B. fkymes. — Onexrpon. nan. — Cankr-IletepOypr : Jlansb, 2014.
— 480 c. — Pexum noctyna: https://e.lanbook.com/book/51933. — 3aru. ¢ skpana.

2. Oprannyeckasi XuMus [ DNEKTPOHHBINA pecypc] : yuebnoe nocoodue / [1.b. bepesun [u ap.].
— Dnektpod. naH. — CankTt-IlerepOypr : Jlans, 2014. — 240 c. — Pexum noctyna:
https://e.lanbook.com/book/44754. — 3aru. ¢ skpaHa.

3. boposnes, N.B. Oprannyeckast XuMus: TEPMUHBI 1 OCHOBHBIE PEeaKIIUU [ DIEKTPOHHBIN
pecypc] : yuednoe nocobue / U.B. boposneB. — Dnektpon. nan. — Mocksa : M3znarenscTBo
"JIaboparopus 3HaHuit", 2015. — 362 c¢. — Pexum goctyna: https://e.lanbook.com/book/70742. —
3ari. ¢ ’KpaHa.

5.3. llepuoauyeckue u3TaHus

1. XKypnan obuieit xumun

2. XKypHayi HEOpraHMYEeCKOW XUMUU

3. XypHan opraHuuecKoi XUMUHU

4. bassr gannaeix kommanuu «Mcet Beroy (http://dlib.eastview.com).

5.4. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «HWHTepHETY,
HEO0XOAUMBIX IJIf OCBOCHHSI TUCIUNJIMHBI

1. MunucrepctBo 006pazoBanus U Hayku Poccuiickoit denepanuu
(http://MmuHOOpHAYKH.PD/);

2. denepanbublil mopran "Poccuiickoe oopasosanue (http://www.edu.ru/);

3. WNudopmannonHas cucrema "EnuHoe OKHO 1ocTyna K 00pa3oBaTesbHBIM pecypcam”

(http://window.edu.ru/);
4. Enunas xomtexiust udpoBeIx oOpa3oBaTenbHbIX pecypcoB (http://school-
collection.edu.ru/);
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5. ®denepanbHbIN EHTP HHPOPMAITMOHHO-00Pa30BaTEIbLHBIX PECYPCOB
(http://fcior.edu.ru/);

6. O6pasoBarenbhblii mopran "Yueba" (http://www.ucheba.com/);

1. ITpoekt I'ocynapcTBEHHOr0 MHCTUTYTa pycckoro sA3bika uMeHu A.C. Ilymkuna
"O6paszosanue Ha pycckom" (https://pushkininstitute.ru/);

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

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

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

11.  CmpaBouno-unhopMaioHHbIi mopran "Pycckuii s3eik" (http://gramota.ru/);

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

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

14. Koncynbrant Ilntoc - cnpaBouHas mpaBoBasi cucTeMa (JIOCTYII 110 JIOKaJIbHOM ceTn).

6. METOAUYECKUE YKA3ZAHUA JJIS1 OBYYAIOIIIUXCSA
11O OCBOEHHMIO JTUCIUITJIMHbI

L[CJISIMI/I OCBOCHUA JUCHHUIIIIMHBI ABJIACTCA OCBOCHHC 3HAHWHM 0 XUMHUYECCKOM COCTaBHﬁIOHIef/'I
CCTCCTBCHHOHaquOﬁ KapTUHbI MHpPa, BaXXHEHIITNX XUMHUYCCKUX IMOHATHAX, 3aKOHAX U TCOPUAX.

PesynbraTel OCcBOGHHsT 00pa30BaTENBbHONW MPOTPAMMBI ONPEACISIOTCS MPHOOPETAEMBIMU
CTYAEHTaMH COOTBETCTBYIOIIMMHU KOMIIETEHIUSAMH, CHOCOOHOCTBIO IPUMEHSATh 3HAHUSA, YMEHUS U
HaBBbIKM B COOTBETCTBHH C 33Jja4aMHU MIPO(eCcCHOHAIBHOM 1€ATEIbHOCTH.

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

Kpurepun ouenku pedepatoB 1o AUCIUIUINHE:

- COOTBETCTBHUE CO/ICPIKAHUS TEME;

- CTETEeHb PACKPBITHS TEMBI;

- HAIMYHE JOTMYECKOTO TUTaHa K TeME;

- IIyOuHa MpopabOTKU MaTepHaa,;

- TPaMOTHOCTb | TTOJIHOTA MCIIOJIb30BAaHHS HCTOYHHUKOB;

- COOTBeTCTBUE O(hopMIIeHUs pedepara TPeOOBaHUSM.
Kpurepun onieHKH KOHTPOJIBHOM paboThI

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

70-89 XOpOIIIO

60-69 YAOBJIETBOPUTENBHO

Jo 60 HE YJIOBJIETBOPUTEIHHO

[IpomexxyTounast arrectanus (auddzader, IK3amMeH)

HanmeHoBaHHMe 00bEKTOB KOHTPOJISA U OCHOBHBIE MOKA3aTeJIH OMEHKH Onenka
OLIEHKH pe3yjabTara
YmMmerh: CTyAeHT 10/IKeH: 5 (omnuuno)
1. Ha3zpIBaTh: XUMHYECKHE 3HaTh TEOPETUUECKUI MaTepHall Kypca 1
3JIEMEHTBI, COEIMHEHUS U3Y4EHHBIX YMETh Ha3bIBATh XUMHUUECKHUE DJIEMEHTHI,
KJIacCOB. COCTMHEHUS U3YYCHHBIX KJIACCOB,
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2. OOBACHATH: PUBNUECKHUI CMBICIT
aTOMHOTO (TTOPSIIKOBOTO) HOMEPa
XUMHUYECKOT'0 3JIEMEHTa, HOMEPOB TPYIIIIbI
Y TIEpUO/Ia, K KOTOPBIM JJIEMEHT
npuHaIexkuT B [lepuoanueckoil cucreme
J.1. MenneneeBa; 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB 3JIEMEHTOB B Ipeienax
MaJIbIX TIEPUOJIOB ¥ TJIABHBIX MOATPYIII;
CYUIHOCTb PEaKIMil HOHHOTO OOMEHa.

3. Xapaktepu3oBaTh: XUMHYECKUE
3JIEMEHTHI (0T BOAOPO/A /10 KalbIIMs) Ha
OCHOBE MX IosioxkeHus B [lepuoanueckoi
cucteme /.. MenaeneeBa u
O0COOCHHOCTEH CTPOCHUS UX aTOMOB; CBSI3b
MEXJ1y COCTaBOM, CTPOCHUEM U
CBOMCTBAMH BEIIECTB; XUMUYECKUE
CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX BEIIECTB.

4. Omnpenensth: COCTaB BEIIECTB MO
ux Gopmynam, IPUHAIIC)KHOCTh BEIIECTB K
OTIpeIeICHHOMY KJIacCy COSAMHEHUM, THITBI
XUMHYECKHUX PEAKIIHiA, BAJICHTHOCTH U
CTETEeHb OKUCJICHUSI SJIEMEHTA B
COCIMHEHUSX, THUIT XUMUYECKON CBS3H B
COEIMHEHUSIX, BO3MOKHOCTh MPOTEKAHUS
peakiuii HOHHOTO OOMEeHa.

5. CocraBnsats: HoOpMyIIbI
HEOPTaHMYECKUX COCTUHCHHUI N3YICHHBIX
KJIACCOB; CXEMBbI CTPOEHUS aTOMOB MEPBBIX
20 snemenToB [leproauyueckoi cucTeMbl
JI.1. MenneneeBa; ypaBHEHUSI XUMUYECKUX
peaKkuuid.

6. BBIUKCIATH: MACCOBYIO I0JTIO
XUMHUYECKOT'0 3JIEMEHTa 1o (opmyiie
COETMHEHUS; MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope; KOJIMYECTBO BELIeCTBa, 00beM
WJIM MacCy MO KOJIIMYECTBY BEUIECTBA,
00BbEMY MIJIM Macce peareHTOB, WIN
MPOJYKTOB PEAKIUU; TEIIOBOU AP ekt
peaxiuu.
3HaTh:

1. XwuMHUYECKYIO CUMBOJIMKY: 3HAKH
XUMHUYECKHUX 3JIEMEHTOB, (DOPMYIIbI
XUMHYECKHUX BEIICCTB U yPaBHEHUS
XUMHUYECKUX PEaKIIUi.

2. BaxHeiime MoHATHS XUMHUH:
XUMHYECKHUI IIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIbHBIC AaTOMHASI U MOJICKYJISIpHAS
MAacChl, MOH, XUMHYECKasl CBS3b, BEIIECTBO,
KJIACCU(UKAIINS BEIIECTB, MOJIb, MOJIIPHAs
Macca, MOJISIpHBIH 00beM, XUMHUUYECKast

OOBSICHATH (PU3UYECKUN CMBICIT aTOMHOTO
(MOpPsIAKOBOI0) HOMEpa XUMHUYECKOIO
3JIEeMEHTa, HOMEPOB I'PYIIBI U IEPUOAA, K
KOTOPBIM 3JIEMEHT MPUHAIJICKUT B
[Tepuoanueckoii cucreme J.1.
MeneneeBa, 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB B IIPE/EIax MaJbIX
MIEPHOJIOB U TJIABHBIX MOJTPYIII, CYIIIHOCTh
peaxkiuiit HFOHHOTO OOMeHa
XapaKTEPU30BaATh XUMUYECKUE FTIEMEHThI
(oT BOZIOpOAA 10 KaJbLKs) HA OCHOBE UX
nostoxxenus B [lepuoanueckoit cucreme
JI.1. MenneneeBa u 0COOCHHOCTEH
CTPOEHHUSI KX aTOMOB, CBSI3b MEX]Y
COCTaBOM, CTPOEHUEM U CBONCTBAMHU
BEILECTB, XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX U OPTaHUYECKUX
BEILIECTB, OMPEIETSATH COCTaB BEIIECTB IO
ux popmyrnam, IpUHAATIEKHOCTH BEIIECTB K
ONpEIETICHHOMY KJIACCY COCTMHEHHH, TUITBI
XUMHUYECKUX PEAKIUH, BaJICHTHOCTb U
CTEIEHb OKUCIICHUS JIEMEHTA B
COEIMHEHUSIX, TUIl XUMUYECKOH CBA3U B
COCIMHEHUSX, BO3MOXKHOCTD MPOTEKAHUS
peaxiuit HOHHOTO OOMEHa, COCTaBISATh
(bopMyIIBl COEMHEHUN N3YUEHHBIX
KJIACCOB, CXEMbI CTPOCHHS aTOMOB IIEPBBIX
20 snemenToB [leproanyeckoit CUCTEMBI
JA.N. MenneneeBa, ypaBHEHUS XUMHUECKUX
peaKuuii, BBIYUCIISTH MAaCCOBYIO JOJIIO
XUMHUYECKOTO dJIEMEHTa 1o (opMyIie
COCIMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, KOTUYECTBO BEIIECTBA, 00BEM
WJIM MacCy IO KOJIMYECTBY BEIIECTBA,
00BeMy WJIM Macce peareHTOB WU
MPOJYKTOB PEAKINH, TEIUIOBOH 3pdexT
peakuumn

CTyaeHT 10/IKeH:

3HATh TEOPETUYECKUI MaTepHal Kypca 1
YMETb Ha3bIBaTh XUMHUUECKHUE AIEMEHTHI,
COEIMHEHUS U3YYEHHBIX KJIaCCOB,
O00BACHATH (PU3NYECKUIN CMBICT ATOMHOTO
(MOpsAIKOBOr0) HOMEpa XMMHUYECKOTO
3JIEMEHTa, HOMEPOB IPYIIIbI U MEpUo/ia, K
KOTOPBIM 3JIEMEHT IPUHAJUIEKUT B
ITepnonnueckoit cucreme /.M.
MenneneeBa, 3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB 3JIEMEHTOB B IIpeieax MaJbIX
NIEPUOOB U TNIABHBIX NOJArPYIII, CYLIIHOCTb
peaxkuii HOHHOTO OOMeHa, XUMHUYECKHe
CBOICTBA OCHOBHBIX KJIACCOB

4(xopouio)
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peakmus, KjaacCupUKaIus PeaKini,
3JEKTPOJIUT U HEAJIEKTPOJIUT,
AIEKTPOJUTHYECKAS TUCCOIHAIINS,
OKHCJIUTENIb 1 BOCCTAHOBUTEIIh, OKHCIICHHC
1 BOCCTaHOBJICHHUE.

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

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

HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB,
OMpCACIIATh COCTAB BCIICCTB 110 UX
bopmMyam, IPUHAISKHOCTH BEIIECTB K
OIIPE/ICTICHHOMY KJIACCy COSIMHCHUH, THITBI
XMUMHYECKUX PEaKIuii, BAIGHTHOCTD U
CTETeHb OKHMCJICHHUS DJIEMCHTA B
COCIMHCHUSX, TUIl XUMUYECKOU CBSI3H B
COCIMHEHUSX, COCTABIISATH (POPMYIIBI
COCIMHCHUH M3YYEHHBIX KJIACCOB,
YpaBHEHUSI XUMHUYECKUX PEAKIIUH,
BBIYHCIIATH MACCOBYIO JOJIF0 XUMHUYECKOTO
aJIeMeHTa 10 (POpMyJIe COSTUHEHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
KOJIMYECTBO BEIIECTBA, 00BEM MIIH MacCy
10 KOJMYECTBY BEIECTBA, 00BEMY HIIH
Macce PeareHTOB MM MTPOAYKTOB PEaKIIMU

CryneHT 10JKeH: 3(yooerems
3HATh TEOPETUUECKUI MaTepuai Kypca 1 opumenvHo)
OPUEHTHPOBATHCS B IEPUOJUYECKOMN
CUCTEME XMMHUYECKHUX JIEMEHTOB,
OPUEHTHPOBATHCSI B OCHOBHBIX 3aKOHAX
XUMUH IS peLIeHUs 3a/1a4, 3HaTh KJIacChl
COEIMHEHUH, YMETh HaXO/IUTh
MOJIEKYJISIPHYIO (POPMYJTy BEILIECTBA,
M0JIb30BATHCS XUMHUECKUM (hopMyIiaM AJist
COCTaBJICHUS YPABHEHUH pEeaKLUi,
ONpeeNsATh NPUHAMJICKHOCTh BEIIECTB K
ONPEAECICHHOMY KJIACCY COCMHEHUIN
Crypaenr: 2(neyoosne
HE YCBOWJI MaTepuall Kypca U He UMeeT Mmeopumesnvt
HEOOXOIUMBIX 3HAHUI U HABLIKOB. 0)
7.3. OueHo4Hble cpeAcTBA ISl MPOBeAeHUS TeKyLel aTTecTalun
®opMma 3HaHusA YMeHus IIpaxtrueckuil | JInyneie
aTTecTaluu OTIBIT KayecTBa
(BI1azeTh) oOyuaromerocs
VY, T, KP 1. Xumuueckyro 1. Ha3wiBaTs: WCIOJIb30BaTh | DopMuUpOBaHHE
CUMBOJIMKY: 3HAKH | XUMHUYECKHUE nprOOpeTEeHHB! | HUHTEpeca K
XUMUYECKUX AJIIEMEHTBHI, € 3HaHus U | u30paHHOMU
JJIEMEHTOB, COEJIMHEHUS YMEHMUS B | mpodeccuu u
(hopMyIIbI M3YYEHHBIX KJIACCOB. | IPAKTUYECKON | OBJA/ICHHE €€
XUMHUYECKUX 2. OODBSCHSTH: JEeSITeTBHOCTH | OCOOCHHOCTSIMH,
BELIECTB U buznyecKuit CMbICT u COBEpIIIEHCTBOBA
ypaBHEHUS aTOMHOTO IIOBCEIHEBHOM | HUE TBOPUYECKOMN
XUMUYECKUX (TIOpsIIKOBOTO) KU3HU JJIS: WHIUBUAYAIbHOC
peakiuii. HOMEpa XMMHUYECKOTro | - 0e30MacHoro | T
2. Baxnerinime AJIeMEeHTa, HOMEPOB oOpamieHust ¢
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MMOHATUS XUMUH:
XUMHYECKUI
9JIEMEHT, aTOM,
MOJICKYJIa,
OTHOCHUTEILHBIC
aToMHas 1
MOJIEKYJIIpHAast
MaccChl, HOH,
XHMHYECKas CBA3b,
BCIIECTBO,
KJIaccupuKams
BCIIECTB, MOJIb,
MOJISIpHas Macca,
MOJISIPHBIN 00BEM,
XHUMHYESCKas
peakius,
KJIaccupUKaIms
peakuuid,
3JIEKTPOJIUT U
HE3JICKTPOJIUT,
3JIEKTPOJIUTUYECKAS
JIACCOIAaIys,
OKUCIIUTENb U
BOCCTAHOBHUTEIID,
OKHCJICHHE U
BOCCTaHOBJICHMUE.
3. OcHOBHBIE
3aKOHBI XUMUU:
COXpPAHEHUS MacChl
BEILIECTB U SHEPTHH,
MOCTOSIHCTBA
COCTaBa,
MIEPUOINYECKU I
3aKO0H; 3aKOH
ABorazapo, 3aKoH
T'ecca,
XHUMHUYECKOrO
CTpOEHUS
byrneposa.

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

Tpynmsl U IEpUOaa, K
KOTOPBIM 3JIEMEHT
MIPUHAJICIKUT B
[Tepuoanueckoit
cucteme JI.H.
Menneneena;
3aKOHOMEPHOCTHU
N3MEHCHHS 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
[Tepuoanueckoit
cucteme ..
MenneineeBa u
0COOCHHOCTEH
CTPOEHUS UX aTOMOB;
CBSI3b MEXKIY
COCTaBOM, CTPOCHHUEM
¥ CBOMCTBaMH
BEIIECTB; XUMHUYECKHE
CBOMCTBA OCHOBHBIX
KJ1acCOB
HEOPTraHUYECKHUX
BCIICCTB.

4. OnpenensTs:
COCTaB BEIIECTB 110 UX
dbopmynawm,
MPUHAJIE)KHOCTh
BEIISCTB K
ONpPEIETIEHHOMY
KJIACCY COECTMHEHUH,
THITBl XMMHYECKHX
peaKkuuii,
BaJICHTHOCTD U
CTENEHb OKUCIICHHS
DJICMCHTA B
COEIMHEHMAX,, THII
XHMHYECKON CBSI3U B
COEIMHEHMAX,
BO3MOXKHOCTB
IIPOTEKaHUs PEaKInM
HOHHOI'0 OOMEHa.

BELIECTBAMH U
MaTepuaIaMu
HKOJIOTMUYECKU
rpPaMOTHOTO
MOBEJCHUS B
OKpYyXKaroleun
cpene

- OLICHKHU
BITUSTHUS
XUMHUYECKOTO
3arpsi3HEHUS
OKpYyXKaroleun
cpelsl Ha
OpraHu3M
4esioBeKa

- KpUTHYECKOH
OIICHKH
uHpopManuu o
BElIECTBAX,
UCIIOJIb3YEMBIX
B OBITY
MIPUTOTOBJICHU
1  pacTBOpPOB
3aIaHHOU
KOHIIEHTpalluu
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5. CocTaBNATh:
bopmybl
HEOPTraHUYECKHUX
COCIUHCHHI
M3Yy4YEHHBIX KJIaCCOB;
CXEMBbI CTPOCHHS
aToMOB nepBbIX 20
3JIEMCHTOB
[Tepuoanueckoit
cucremsl [ 1.
Menpeneena;
ypaBHEHUS
XUMUYECKHUX PEaKIIUM.
6. Beruncaars:
MacCOBYIO JIOJTIO
XAMHYECKOI0
siIieMeHTa 1o GopMmyIie
COC/IMHCHMS,
MacCCOBYIO JIOJTIO
BEIIIECTBA B PACTBOPE;
KOJIMYECTBO
BEIECTBA, 00bEM WU
Maccy Mo KOJUYECTBY
BElIEeCTBa, 00bEMY
WJIM MacCe peareHTOB,
WJIU TIPOJYKTOB
pEeaKIK; TETUIOBOM

s ekt peakium.

IIpumepbI OLIEHOYHBIX CPEICTB

IIpumepHbIe BONPOCHI 1JIs1 YCTHOTO ONpoca:

HaumeHoBaHue pa3iesioB U TeM Bonpocs! 1Jist ycTHOTO onpoca

Pa3nea 1. O01mas u HeopraHu4yeckasi XuMHsl

Tema 1.1. Xumus — Hayka o 1. Cocras BemecTBa. XMMUYECKHE 3JIEMEHTHI. 3aKOH

BEIIECTBAX IIOCTOSIHCTBA COCTaBa BElIeCTB. BelecTBa MOJIEKyIsIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH ABOTaJpo U €To
CJIEAICTBUS.

2. Usmepenue BemecTBa. Macca aTOMOB U MOJIEKYIL.
AtomHas equHUIA MacCchl. OTHOCHTEIHLHBIC AaTOMHAS U
MoIekymsipHasi Mmacchl. KonmnuecTBo BemecTBa. Yncio
ABoraapo. MomnspHas Macca. 3akoH ABOTaIpo U €T0
ciencTBUs. MOJSpHBIN 00beM BElIeCTB B ra3000pa3HOM
COCTOSIHHH.

3. ArperatHble COCTOsIHUA BellecTBa. TBepoe
(kpucTaymnueckoe u amop(Hoe), )KUIKOE U Ta3000pa3HOe
arperatHble COCTOSIHUS BEIIECTBA.

4. Cmecu BemecTB. Pa3zmmunst MexX Iy CMECSIMH U
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XUMHUYCCKHUMHU COCAMHECHUSIMU. MaccoBas u 00beMHas J0JIH
KOMIIOHCHTOB CMCCH.

Tema 1.2. Ctpoenue atoma

1. CoBpemMeHHbIE MPECTABICHUS O CTPOCHUU aTOMa.
KopnyckyJsipHO-BOJIHOBOH JyajIi3M YaCTHULl MUKPOMHMPA.
CoctaB atoMHOTrO0 siipa. HykI0HBI: IPOTOHBI U HEUTPOHBI.
M30TONBI M HYKJINUBL. DIIEKTPOHHAs! 000JI0UKa aTOMOB.
[TousiTrie 06 31EKTPOHHON OpOUTAIIE U DTEKTPOHHOM
oOmnake. KBaHTOBBIE YKCIa: TI1aBHOE, OpOUTAIBHOE
(moGo4HOE), MAaTrHUTHOE W CITHHOBOE.

2. PactipesienieHne 3J€KTPOHOB IO YHEPTETHIECKUM
YPOBHSIM, IIOJYPOBHSIM U OpOUTANISIM B COOTBETCTBUU C
NPUHIUIIOM HaUMEHbINEeH sHeprun, npuHiunoM [laymu u
npaBuiioM XyH7a. DIEeKTPOHHbIE KOH(PUTypallii aTOMOB
XMMHUYECKHX 3JIeMEHTOB. BasieHTHBIE BO3MOKHOCTH aTOMOB
XUMHUYECKHX 3JIEMEHTOB. DJIEKTPOHHAS KJIacCU(DUKALIUS
XMMHYECKHX JJIEMEHTOB: §-, P-, -, f-351eMeHTHI.

Tema 1.3. Ilepuoanyeckuii 3aK0H U
[lepuoanueckas cucteMa XMMHYECKUX
anemenToB . 1. Menaeneera

1. Ilepuoaunyeckasi cucteMa v CTpoeHue aroma. OU3nYECKuil
CMBICJI TTIOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB TPYIIIIBI
u nepuoja. [lepuoanueckoe M3MeHEHHE CBONCTB
AJIEMEHTOB: pajiiyca aToMa; SHEPTUU MOHHU3AIUY;
AIEKTPOOTPUIATENbHOCTH. [[prurHbBI H3MEHEHUS
METAUINYCCKUX M HEMETAIMYECCKUX CBOMCTB DJICMCHTOB B
rpynnax u nepuojiax, B TOM Yucie OOJbIINX U
cBepx0Oonpunx. 3HaueHue [lepuoauueckoro 3aKoHa u
[Tepnoguueckor cUCTEMbI XUMHYECKUX 31eMeHTOB JI. 1.
MeneneeBa i pa3BUTHUSI HAYKW U TIOHUMAHUSA
XUMHUYECKON KapTHUHBI MUpA.

Tema 1.4. Ctpoenue BeliecTBa

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

2. KoBaneHTHast xumudeckast cBsi3b. J[Ba MexaHu3Ma
00pa3oBaHUs 3TOM CBSI3U: OOMEHHBIN U JOHOPHO-
akuenTopHblii. KoBajeHTHas mosisspHas U HEMOJIApHAs CBSI3H.
3. NonHas xumuueckast cBsi3b. Kpaitnuii ciyyqaii
KOBQJIEHTHOH MOJIAPHOM CBsI3U. MeXxaHu3M 00pazoBaHUs
MOHHOMU cBsi3U. VIOHHBIE KPUCTAININYECKHUE PELIETKU U
CBOMCTBA BELLECTB C TAKUMH KPHUCTAJJIAMHU.

3. Meramnnueckas xumudeckas cBsi3b. OcoOblii TUIT
XUMHUYECKOH CBSI3U, CYLIECTBYIOIUI B METAJIIaX U CIUIABAX.
CBolicTBa METAUTMYECKOMN CBS3H.

4. BonoponHas XuMuieckas CBsizb. MexaHn3M o0pa30BaHUs
Takol cBs3u. Ee knaccudukanys: MexxMoieKysipHas u
BHYTPUMOJIEKYJISIPHAsE BOAOPOJAHBIE CBA3U. Puznueckue
CBOMCTBA BEIIECTB C

BOJIOPOJHOM CBS3BIO.

5. Kommiekcoo6pazoBanue. [ToHsATHE O KOMIUIEKCHBIX
coenuHeHusAX. KoopauHannoHHoe 4ucio
KOMIUIeKcooOpa3zoBatesns. BHyTpeHHss u BHeIHsIsS cdepa
KOMIUIEKCOB. HoMEHKIaTypa KOMIUIEKCHBIX COEAMHEHUH.
WX 3HaueHne.

Tema 1.5. ITomumepst

1. HeOpFaHI/I‘{CCKI/Ie MMOJIMMEPBI U OPTAHUYCCKUC.
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CTpyKTYypBhl TOJUMEPOB, UX KJIaCCU(PUKALUS U CLIOCOOBI
MOJTYYECHUSI.

Tema 1.6. luciepcHble CUCTEMBI

1. Knaccudukanus qucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOrO COCTOSIHUSI IUCTIEPCUOHHOM Cpe/ibl U
JTUCTIEPCHOM (a3, a TAKKe MO pa3Mepy UX YaCTHII.

2. I'pyboaucriepcHbIe M TOHKOAUCIIEPCHBIC CUCTEMBI.
Oddext Tunnansa. Koarynsanus B KOJUTOMIHBIX pacTBOpax.
3HavYeHHE TUCIIEPCHBIX CUCTEM B KUBOW U HEKUBOU
MIPUPOJIE U NPAKTUYECKOM )KM3HU YEJIOBEKaA.

Tema 1.7. Xumnueckue peakuu

1. Knaccudukanuss XMMHYECKHX PEaKIUi B OPraHUYECKON U
HEOpraHu4ecKon xumMuu. [IoHsaTHE 0 XMMUUYECKON pEeaKLUH.
Peaxium, naymue 0e3 n3MEeHEHHs Ka4eCTBEHHOT'O COCTaBa
BEUIECTB U C U3MEHEHUEM COCTaBa.

2. BeposITHOCTh IPOTEKAaHUSI XUMUYECKUX PEAKIUil.
BryTpeHnHsis sHeprus, SHTanbus. TernoBoi d3pdext
XUMUYECKUX peakuui. TepMOXUMUYECKHE YPABHEHUS.
CranpapTHas SHTANbIUA peakuil 1 00pa30BaHMs BELIECTB.
3akoH I'. U. I'ecca u ero cienctBus. DHTpOIUS.

3. CkopocTh xuMHuecKuX peakuuid. [lonarue o ckopoctu
peaxuuii. CKOpOCTh TOMO- ¥ IT€TEPOr€HHOMN peaKltH.
OHeprus aktuauuu. GakTopsl, BIUSIOIINAE HA CKOPOCTb
XUMHUYECKOW 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
KOHLIEHTPALlU1 pacTBOPOB.

3. Teopust 3NEKTPONTUTHUECKON TUCCOIUAIIMU. MexaHu3m
JYCCOLMALINY BEIIECTB C PA3JINYHBIMU TUIIAMH XUMHUYECKHX
cBs3eil. OCHOBHbBIE TIOJIOKEHUS TEOPUH DIEKTPOIUTUUECKOM
nucconnanuu. CTeneHb NEKTPOIUTUYECKON TUCCONALUN
U GakTopsl ee 3aBUCUMOCTH. CHIIbHBIE U CPEIHNE
DIIEKTPOJINTHI.

4. lucconmanust Boabl. Bomopoanerit mokasarens. Cpena
BOJIHBIX PaCTBOPOB 2JIEKTPOJIUTOB.

5. I'maponus kak ooOMeHHsbIi npouecc. HeoGpaTtrumplit
TMJIPOJIN3 OPraHUYECKHUX U HEOPraHMYECKUX COSIUHEHUN 1
€ro 3HAYCHHE B IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA.
OO6patumslii rusiponus conei. CTyneH4aThlid THAPOIU3.
IIpakTHuecKoe NPUMEHEHHE

Tema 1.9. OkucaIUTEIBHO-
BOCCTAHOBUTEJILHBIC PEAKITUH.
DIEKTPOXUMHUYECKHE MTPOLIECCHI

1. IToHsiTe 00 OKUCIUTEIHHO-BOCCTAHOBHTEIHHBIX
peakuusax. OKUCIUTENN U BOCCTaHOBUTENN. OKUCIUTEIHHO-
BOCCTaHOBUTENbHAs BOMCTBeHHOCTh. Kimaccuduxarms
OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.

2. XMUYeCKHE UCTOYHHUKHU TOKA. DJIEKTPOIHbIE
MOTEHIMANbL. Psij cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHIIUAIOB (3EKTPOXUMHUUECKHUH Psi/l HANIPSKEHU I
MeTasuioB). ['abBaHMYECKHE AIEMEHTHI U IPUHITUTIBI UX
pabotel. CocTaBlieHHE TabBAHUYECKUX JIEMEHTOB.

3. DIIEKTpOIN3 PacIuIaBOB M BOJHBIX PaCTBOPOB
AIEKTPOIUTOB. [Iporeccsl, MPOUCXOMSIIME HA KaTOJIE U
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aHoJie. YpaBHEHUS 3JIEKTPOXUMHUUECKHUX MTPOIECCOB.
[IpakTUueckoe MpUMEHEHUE AINEKTPOIIU3A.

Tema 1.10. Knaccudukanus BemecTs.
IIpoctsle BemecTna.

1. Kmaccudukanus HeopraHuaeckux BemecTB. [IpocTeie u
coHbIe BeniecTBa. OKCHUIBI, THIPOKCUIBI, COJIU (UX
KJaccu(uKaus, XMMUYECKHe U (U3NUECKHe CBOMCTBA U
OCHOBHBIE CITOCOOBI ITOTyUEHHUS).

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

ux aToMoB. O01mMe pu3nyeckre 1 XMMUYECKUEe CBOUCTBA
MeTasuioB. [IpombilieHHBIE U 1a00paTOPHBIE CIIOCOOBI
HOJIy4EeHHUs] METAJUIOB.

3. Hemertamnsl. [lonokeHne HeMeTauioB B NIEPUOANUECKON
cucTeMe U 0COOEHHOCTH CTPOEHUS

ux aToMoB. O0mme pusnyeckre 1 XUMHUIECKHUE CBOHCTBA
HemeTaiioB. [IpombliieHHbIE U 1a00paTOpHBIE CIIOCOOBI
M10JIy4YEHUS] HEMETAJLIOB.

Tema 1.11. OcHOBHEBIE KJIacChI
HEOPraHUYECKUX U OPraHUYECKUX
COCTUHEHUN

1. BogopoaHbie coeuHEHUSI HEMETAILIOB.

2. OKCHIIBI ¥ aHTHJIPHUJIBI KAPOOHOBBIX KHCIIOT.

3. Kucnotel opranudeckiie 1 HeOpraHmueckue.
Krnaccudukanus opraHuuecKuX ¥ HEOPraHUIECKUX KHUCIIOT.
OO61ue cBOMCTBA KUCIIOT.

4. OcHOBaHUsI OPTaHUYECKUE U HEOPTaHUYECKUE.
AmMoTepHbIe OpraHu4YecKie U HeOpraHMuecKue
COC/IMHEHUSI.

5. Oco0eHHOCTH CBOMCTB CcOJIel OPraHMYECKUX H
HEOPraHWYECKUX KUCIIOT. [ eHeTn4YecKas CBsI3b MEXTY
KJIaCCAMH OPraHUYECKNX U HEOPraHWYECKUX COCTMHEHMII.

Tema 1.12. Xumus dJIeMEHTOB

1. s-Dnementsl. Bogopon. JIBoiicTBEHHOE TOJIOKEHUE
BOJIOPO/JIa B IEPUOINYECKOM cucTeMe. M30Tombl
BOJI0opo1a. Posib Bomopoaa B ®UBOW M HEXKUBOW MPUPOJE.
Bona. Ponb Bozb! kKak cpenoodpasyromiero BemecTsa
KJIETKH.

2. Onementsl I, Il A-rpynm. OOG1iast xapakTepucTHKa
IeJIOYHBIX MeTasuioB. [lomydyenue, puznueckue u
XUMHUYECKHE CBOMCTBA LIEJIOYHBIX METAJIJIOB.

3. p-DnemeHThl. XapaKTepUCTHKA AIFOMUHMUS, YTIIEpOa,
KpEMHHUSI, TaJIOT€HOB, XalbKoreHoB. [lonyuenue, nx
¢u3nyecKkrue 1 XuMHUYECKHE CBOMCTBA.

4. Dnementsl IV, V A-rpynm. O01mas xapakTepucTHKa
AJIEMEHTOB 3THUX TPYII HA OCHOBAHWH X TTOJIOKEHUS B
[Tepunonuueckoii cucreme snemeHToB J[. 1. Menaeneesa u
CTPOCHHUSI aTOMOB.

5. Oco0eHHOCTH CTPOEHUS aTOMOB d-2JIEMEHTOB

Tema 1.13. XuMus B xKU3HU 001IECTBA

1. XumMust 1 mpon3BOICTBO. XUMHUYECKask MPOMBIIIIIEHHOCTh
Y XUMHYECKHE TeXHOJOTUH. ChIphe JUIsl XMMHUYECKON
MPOMBIIUIEHHOCTH. Bo/1a B XUMUYECKOW MPOMBIIIIIEHHOCTH.
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DHeprus AJjisi XMMUYECKOro mpon3BoicTBa. Hayunsie
MPUHIUITBI XUMUYECKOTO MPOU3BOJICTBA. 3allUTa
OKpY’KarolIllel cpeipl U OXpaHa TpyJa IPU XUMHUYECKOM
npou3BoACTBE. OCHOBHBIC CTAIUN XUMUYECKOTO
MIPOU3BO/ICTBA.

2. Xumusi B CEIBCKOM X0351MCTBE. XUMH3ALHUS CETLCKOrO
X03S5ICTBA U e HampaBIeHus. YI00peHUs U UX
KJaccupukanusa. XMMHUYECKHUE CPEJICTBA 3alIUThl PACTEHUH.
OTtpunarenbHbie MOCIASACTBUS TPUMEHEHUS

NEeCTUINI0B U 00pb0a ¢ HUMU. XUMHU3aLus
’KUBOTHOBO/ICTBA.

3. XuMusl 1 TOBCEIHEBHAS KU3Hb yeoBeKa. JlomaniHsis
anTeka. Motomue u yucTsmue cpeactsa. Cpeacrsa 60pbObI
¢ ObITOBBIMU HaceKOMbIMU. CpeICTBa JINYHOU TUTUEHBI U
KOCMETUKHU. XUMHUS U NUIIA. MapKUPOBKH YITAKOBOK
MUIIEBBIX U TUTUEHUYECKUX MPOJYKTOB U YMEHUE UX
YUTATh. JKOJIOTUS KUJIUIIA. XUMHS 1 TeHETUKA YEJIOBEKA.

Pazgen 2. Oprannyeckasi XuMus

Tema 2.1 IIpeamer opranuyeckoi
xumun. Teopus cTpoeHust
OpraHUYECKUX COCIMHEHUN

1. ITonsTHE 0O OPraHNYECKOM BELIECTBE U OPraHUYECKON
xuMuu. Kpatkuii o4epk UCTOPUH Pa3BUTHUS OPraHUYECKOU
XUMHH.

2. OcHOBHBIE TIOJIOKEHUSI TEOPUU CTpOoeHUS A. M.
byrneposa. Xumuueckoe

CTpPOEHHE U CBOMCTBA OpraHndeckux BeuecTs. [lonstue 06
uzomepun. CriocoObl 0TOOpaKEHUS CTPOSHHS MOJIEKYJIbI
(popmymsl, MOsIENH).

3. Kinaccugukanus opraHu4eckix BeIecTB

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

4. TlonsiTHE O TUMAX U MEXAHU3MaX

peaklyii B OpraHu4eCKON XUMHUH.

Tema 2.2 IlpenenbHble YriIeBOJOPOIbI

1. [Tousatue 06 yriepomopoaax. OCOOEHHOCTH CTPOEHUS
MpeAENIbHBIX YIIIEBOJIOPOIOB. AJIKaHbI KaK MPEICTaBUTEIN
MIPEACIbHBIX YTIIEBOIOPOIOB.

2. XUMHYECKHE CBOMCTBA aJIKaHOB. Peakiuu:
rajoreHupoBaHue, HUTPOBAHUE, JETHAPUPOBAHUS, TOPEHUS,
KaTAJINTUYECKOTO0 OKHUCIICHUS alIkaHOB. KpeKUHT allkaHOB,
pa3uYHbIe BUABI KPEKUHTa, TPUMEHEHUE B
MpOMBILIUIEHHOCTH. [Inponn3 u koHBepCcHUsl MeTaHa,
M30MEepHU3aIis ATKAHOB.

3. Ob6nactu npuMeHeHus ankaHoB. [[poMbIlIIeHHBIE
CIOCOOBI TIOJTYYEHHUSI AJIKAHOB: TIOJIYYEHHE U3 TTPUPOTHBIX
HMCTOYHUKOB, KPEKUHT NapauHOB, MOTydeHHE
CUHTETHYECKOT0 O€H3MHA, ra3uuKanus yris,
TUApUpPOBaHUE akaHoB. JIabopaTopHbIE CITOCOOBI
MOJTYyYEHUS aJTKaHOB: CUHTE3 Bropia, nekap-
OOKCUITUPOBaHUE, TUAPOIIN3 KapOuaa aTFOMUHUS.

4. T'omosornuecKuil psii 1 HOMEHKIIATypa HUKJIOAJIKAHOB,
ux obmas ¢popmyna. [lonyyenue u pusnveckre CBONCTBA
[MUKJIOAIKAHOB. XMMHYECKUE CBOMCTBA IIUKJIOAJIKAHOB.
Peaknuu npucoeIMHeHNs U paAUKaIbHOTO 3aMEILICHHUS.
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Tema 2.3. DTUIIEHOBLIE U JUCHOBEIE
YII€BOJOPOAbI

1. F'omonoruueckuii psan u obmas Gopmysia aTKeHOB.
M30oMepust STUIEHOBBIX YIIIEBOJOPOI0OB: MEXKIACCOBA,
YIJIEPOJHOIO CKeJIeTa, MOJ0KEHHsI KPaTHOM CBSI3H.
Oco0eHHOCTH HOMEHKIIATYPbI 3TUJIEHOBBIX YIJIEBOIOPO/IOB.
du3nuecKre CBOMCTBA AJIKEHOB.

2. X¥MHYECKHE CBOMCTBA AJIKEHOB. Peakiiun
raJOreHUpPOBaHUs, TUIPOraJIOTeHUPOBAHUS, TUIpaTaluy,
ruapupoBanus. [IpaBuino MapkoBHUKOBA U 3alileBa.
JlaGopaTopHble criocOOBI ITOJYyYEHHs AIKEHOB.

3. IlonsiTHe U K1accupUKAIMS JUSHOBBIX YTIEBOAOPOIOB MO
B3aMMHOMY PacIlOJIOKEHUIO KPATHBIX CBSI3€H B MOJIEKYJI€.
HomeHnkiiatypa IMEeHOBBIX YIIIEBOAOPOAOB. XUMUYECKUE
cBoiicTBa ankaaueHos. [Tonmumepuszanus queHoB. CiocoOsl
MOJTyYEHHUs JUEHOBBIX YIIIEBOA0POa0B: padboTsl C. B.
JleGeneBa, 1eruJpupoOBaHUE AJTKAHOB.

Tema 2.4. ArtleTUiIeHOBBIE
YTIEBOIOPOIbI

1. F'omonoruyeckuit psix v oomas Gopmysna aJTKuHOB.
Homenkiatypa aneTusieHoBbIX yriieBogopoaos. M3omepus
ME)XKKJIacCOBasi, yIJIEPOJHOTO CKEJIETa, MOJI0KEHHSI KPATHON
CBSI3U.

2. XuMUY€eCKHe CBOMCTBA U MTPUMEHEHUE aJTKUHOB. Peakius
Kyuepoga. [IpaBuiio MapkoBHUKOBA IPUMEHUTEIBHO K
anetwieHaM. [logBuKHOCTh aTOMa BOJI0pO/a (KUCIOTHBIE
cBoiicTBa ankuHOB). OKHCIIeHUE alKUHOB. Peakus
3eIMHCKOTO.

3. [IpuMeHeHue aleTUIeHOBBIX YIIIEBOJOPOAOB.
ITonuBuuunanerat. [lonyuenne ankunos. [lonyuenune
aleTHJIeHa TUPOIU30M METaHa U KapOUIHBIM METOJOM.

Tema 2.5. ApomaTtuueckue
YTJIEBOJOPO/IBI

1. beH3on kak mpejacraBuTeNb apeHoB. PazButue npen-
cTaBlieHUH 0 cTpoeHnn 6eH3oma. CoBpeMeHHbIe
IPEJICTaBICHUSI 00 3JIEKTPOHHOM U IIPOCTPAHCTBEHHOM
cTpoeHuu Oen3ona. ['omonorn GeH3051a, UX HOMEHKJIATYpa,
obmas Gopmyna. Guzndeckue CBOMCTBA apeHOB.

2. XuMundeckue cBoricTsa apeHoB. [Ipumeps! peakiuit
ANEKTPOPUIHLHOTO 3aMEIICHUS:

raJoreHUpPOBaHUs, ATKWINPOBAHUsI, HUITPOBAHUS,
cynbpupoBanus. Peakuuy ruipupoBaHus U NPUCOECTUHEHUS
xJiopa k 0eH3o1y. OcoOeHHOCTH XUMHUECKUX CBOWCTB
rOMOJIOTOB O€H3011a.

3. IIpupoiHbIE HCTOUHUKHA aPOMATHYECKHUX YIJIEBOJO-
pOJI0B. ApoMaTu3alysl aTIKaHOB U [IUKJIOATIKAHOB.
AJKuiInpoBaHue OeH307a.
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Tema 2.6. [IpupoaHbIe HCTOYHUKHU
yIJ1€BOJIOPOIOB

1. HaxoxaeHue B mpupojie, COCTaB U PU3NUIECKUE CBOWMCTBA
Hedtu. [Ipombinennas nepepadboTka HedTH.
Pextudukanys HeTH, OCHOBHBIE (PpaKIIUU €€ pa3IesIeHus,
UX HCIOJIb30BaHue. Bropuunas nepepaboTka
HedTenpoaykToB. KauecTBo aBTOMOOHIBHOTO TOTUIMBA.
OKTaHOBOE YUCIIO.

2. Ilpupoanblil ¥ HOMYTHBIA HEPTSIHOH ra3el. CpaBHEHHE
cOCTaBa IPUPOAHOrO U MOIYTHOT'O ra30B, UX MIPAKTUYECKOE
HCII0JIb30BaHUE.

Kamennslii yrosas. OCHOBHBIE HAIIPABJICHHS UCIIOJIb30BaHUS
KaMeHHOr0 yriisi. KokcoBaHre KaMEHHOTO yIJis, BaXKHEHIINE
MIPOYKTHI 3TOrO MpoIecca.

3. DKOJIOTHYECKHE acTIeKThI JOOBIYH, TIEPEPAOOTKHU
WCIIOJIb30BAaHUs TOPIOYHMX MCKOIIAEMBbIX.

Tema 2.7. I'unpokcuiibHbIE
COEINHEHNSA

1. Knaccudukanus ciuproB 110 TUIY yIJIEBOAOPOAHOTO
paaukana, Yuciy TMIPOKCUIBHBIX IPYIII U TUILYy aToMa
YIJIEpOAa, CBA3aHHOIO C THAPOKCUIIBHON IPYIIION.
DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE
TMIPOKCWIBHOM Ipynnsl. BausHue cTpoeHus ciupToB Ha UX
¢uznueckue cBoiicta. I'oMmonornyeckuil psa npeaebHbIX
OJIHOATOMHBIX CIUPTOB. MI30Mepus 1 HOMEHKIIAaTypa
AIKAHOJIOB, WX 001as hopmMyIa.

2. XMMUYECKHUE CBOMCTBA AJIKaHOJIOB. PeakiionHas
CIIOCOOHOCTH MPEJEIIbHBIX OJIHOATOMHBIX CIIUPTOB.
Peakuuu, noareepkaaronyie KMCJIOTHBIE CBOWCTBA CIIUPTOB.
Peaknuu 3amemieHns ruipOKCUIBHON IPYIIIIBIL.
Me:xMmonexyispHas JeruipaTanus ClIupToB, YCIOBUS
00pa3oBaHus MPOCTHIX SPUPOB.

3. CnocoOsl mosryyenus cuuptos. ['naponus
raJoreHaJIKaHoB. [ uapaTanus ajJkeHOB, YCIOBHUs €€
npoBesieHus. BoccranoBiieHne KapOOHMIBHBIX COCTUHEHUH.
4. MHoroaToMHble criupThl. MI30Mepusi 1 HOMEHKIIaTypa
IIPEICTaBUTENIEN ABYX- U TPEXaTOMHBIX

cnuptoB. OCOOEHHOCTH XUMUYECKUX CBOMCTB
MHOTI'0aTOMHBIX CIIUPTOB, UX KaUE€CTBEHHOE OOHApYKEHHE.
OTtaenbHbIE MPEACTaBUTENN: STUICHIJIMKOIIb, TJIUIEPHUH,
CHOCOOBI UX MOJYYEeHHUs, MPAKTUUYECKOE TPUMEHEHHE.

5. ®eHon. DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
¢denona. BzaumHoe BIMsSHUE apOMaTHYECKOTO KOJIbLIA U
TUAPOKCUIIBHOM Ipymiibl. XMMHUYECKHE CBOMCTBA (heHoa
Kak (QyHKIIMSI €r0 XUMHYECKOro cTpoeHus. bpomupoBanue
(deHona (kauecTBEHHasl PeaKiiys), HUTpOBaHUE (MMMKPUHOBAs
KHCIIOTa, e CBOicTBa U npuMeHeHue). OOpa3oBaHue
OKpaMIeHHBIX KOMITIekcoB ¢ nonoM Fed*. [Ipuvenenne
¢denomna. [lonydyenue geHosa B NpOMBIIUIEHHOCTH.
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Tema 2.8. Anpaerunnl 1 KETOHEI

1. T'oMmonoruueckue psabpl anbIerua0B U KeTOHOB. [loHsiTHE
0 KapOOHMITBHBIX COSAMHEHUSIX. DIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM IpyNIibl. M30Mepus 1 HOMEHKIIATypa
aIbAETUA0B U KeTOHOB. DHU3n4YecKre CBOMCTBA
KapOOHWJIBHBIX COCTMHECHUMN.

2. XUMHYECKHUE CBOMCTBA AJIBAETUI0B U KETOHOB. Peakiiuu
OKHCJICHUS aJIbJIETU/I0B, KAUECTBEHHbBIC PEAKIIUU HA
anbpACTUIHYIO Tpynny. Peakuinu noamkoHeHCAIUN:
obpazoBanue GpeHoI0()OPMaAIbACTHIHBIX CMOJI.

3. [IpumeHeHne U moaydeHe KapOOHMITBHBIX COSIMHCHHIA.
[IprMmeHeHne anbIeTuI0B U

KETOHOB B OBITY ¥ TPOMBIITUICHHOCTH. AJIBJCTH/IBI M KETOHBI
B nipupoe (3gupHbie Macia, pepomons). [lonyuenue
KapOOHWJIBHBIX COCIMHEHU OKHCIICHUEM CITUPTOB,
rUpaTalnyei aTkuHOB, OKUCIIEHUEM YTJIEBOIOPOIOB.

Tema 2.9. KapOOHOBBIE KUCTIOTBI U UX
MIPOU3BOIHBIC

1. ITonsATHE O KAPOOHOBBIX KUCIOTAX U UX KJIacCU(UKALIUS.
DJNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIJIbHOW Ipynibl. ['oMosiornyeckuit psj npeienbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX

KHCJIOT, UX HOMEHKJIATypa U U30Mepusl.

2. XuMHU4€eCKHEe CBONCTBA KapOOHOBBIX KUCIIOT.
OO6pa3zoBaHre GyHKIMOHAIbHBIX IPOU3BOIHBIX KAPOOHOBBIX
KucioT. Peakumu srepudukanun. AHTUAPUABI KApOOHOBBIX
KUCJIOT, UX MOJy4YeHHUE U IPUMEHEHHUE.

3. CnocoOsbI mosryyeHns KapOOHOBBIX KUCIIOT. OOIme
CHoCOOBI NOJTYYEHHUS: OKHCICHUE AJIKAHOB, aJIKEHOB,
IIEPBUYHBIX CIIUPTOB, AJIbJAETUA0B. BaxkHene
IpeJCTaBUTENIN KapOOHOBBIX KHCIIOT, UX OMOJIOruyecKast
pOJIb.

4. CtpoeHue 1 HOMEHKJIATypa CI0XKHbBIX F3(HUPOB,
ME)XKKJIaccoBasi U30Mepus ¢ KapOOHOBBIMU KHUCIOTaMHU.
Crioco6bI nosyueHust caoxHbIX 3GUpoB. JlaBcan kak
MPEJICTaBUTENIb CHHTETUUECKUX BOJIOKOH. XUMUYECKHE
CBOWCTBA M IPUMEHEHHE CIIOKHBIX 3(UPOB.

5. Kupsl kak cioxHbie 3pups! riaunepuHa. KapooHoseie
KHCJIOTBI, BXOJAIIUE B COCTaB )KUPOB. XNUMUYECKUE
CBOICTBa KUPOB: TUAPOJIN3, OMBUICHHUE, THIPUPOBAHHE.
buonorudeckas poiib )KHpOB, UX MCIIOJIb30BAaHHUE B OBITY U
npoMbliieHHOCTH. Conu KapOOHOBBIX KHCIIOT. Mblia,
CYIIHOCTb MOIOLIETO AeicTBUA. OTHOLIEHHE MbLIA K
»kecTko Bojie. CuHTeTHYeckue Moromue cpeacrsa — CMC
(leTepreHThl), UX MPEUMYIIeCTBA U HEJJOCTATKH.
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Tema 2.10. YrieBoasl

1. [TonsaTue 06 yrneBogax. Knaccudukarus yrieBoaoB.
Momno-, nu- u nonucaxapuasl. buosornueckas poib
YIJIEBOJIOB, MX 3HaYCHHE B KU3HU YeJIOBEKa U O0IIeCTBa.
2. Monocaxapupl. ['7110K03a, CTpOCHUE €€ MOJIEKYJIbI U
¢busndeckue croiictBa. Tayromepus. XuMHUUYECKHE
CBOICTBA IIFOKO3bI: PEAKLIUU 10 albJACTUAHOMN TPYIIIE
(«cepebpsiHOTO 3epKajay, OKUCIEHNE a30THON KUCIOTOM,
rupupoBanue). Peakiuu riroko3bl Kak MHOTOaTOMHOTO
CIIMPTA: B3aUMOJIEUCTBUE IIIIOKO3bI C TUAPOKCHIOM MEIU
(IT). Paznuunbie TUIBI OpOXKEHUS (CIIUPTOBOE,
MOJIOYHOKHCJIOE).

3. I'moko3a B npupoae. buonoruueckas poiab U IpUMEHEHHUE
III0KO3bl. PPyKTO3a Kak U30Mep III0Ko3bl. CpaBHEHHE
CTPOEHUS MOJIEKYJIbl U XMMUUECKHUX CBOMCTB IUIIOKO3BI U
bpykTo3bl. DpyKTO3a B IPUPOJIE U €€ OMOIOTUYECKAs POJIb.
4. Mucaxapuabl. CtpoeHue qucaxapuaoB. CTpoeHue u
XUMHUYECKHE CBOMCTBA caxapo3bl. JIakTo3a 1 MaibT03a Kak
M30MEPBI Caxapo3bl.

5. Monucaxapuasl. OO1IEe CTpOCHUE OTUCAXAPUIOB.
Ctpoenue MoJieKyibl Kpaxmaia. @u3nyeckre CBOMCTBa
Kpaxmalia, ero HaXOXICHHUE B IPUPOJIe U OUOoIOrnyecKas
pouib. I'nnkoreH. XuMuueckue CBOMCTBA Kpaxmalia.
CpaBHEHHE CBOICTB Kpaxmaia U LEJUIH0JI03BI.

Tema 2.11. AMHHEI, aMHHOKHCIIOTEI,
Ocnku

1. Knnaccudukanus u uzomepus aMuHoOB. ['oMosioruueckue
PSABI IPEEIbHBIX aTU(PaTUIECKUX U

apoOMaTHUYECKUX aMUHOB, U30MEPUSI U HOMEHKIIATYypa.
XuMHYecKue CBOMCTBa aMUHOB. [IpuMeHeHue u noiyyeHue
aMUHOB.

2. [TonsiTie 06 aMUHOKHUCIIOTAaX, UX KiIacCu(pUKaLUs U
cTpoeHue. [[BOMCTBEHHOCTh KHUCIIOTHO-OCHOBHBIX CBOWCTB
AMUHOKHCIIOT U €€ IPUYMHBI. Peakium KoHAeHcauu.
[Tentuanas cBa3b. CHHTETUYECKUE BOJIOKHA.
Knaccuguxkarus BosaokoH. [TonydeHne aMMHOKHUCIIOT, UX
IIpUMEHEHNE U OHoJornyecKas

byHKLHS.

3. benku. benku xak npupoaHble nonuMepsl. [lepsuunas,
BTOPUYHAsI, TPETUYHAS U

YETBEPTUYHAS CTPYKTYpPBI OEKOB. XUMHUYECKHE

CBOMicTBa OJKOB: TOpPEHHUE, IeHATypaLHs, THIPOJIN3,
KaueCTBEHHBIC (I[BETHHIE) PEAKITUH.

buonoruueckue GyHKIUHU OENKOB, X 3HAUEHHE.

Tema 2.12. AzoTcoaepxarine
reTepOLMKINYECKUe
COCONHCHUA. HYKJ'ICI/IHOBI)IG KHUCJIOTBI

1. HyknenHnoBbie KuciaoThl. HyKI€MHOBBIE KUCIOTHI KaK
IIPUPOJHBIE TOIUMepsl. HykaeoTuasl, ux crpoeHue,
npumepsl. AT® u AJID, ux B3aumorpeBpalleHue 1 poib
JTOrO0 IpoLEecca B IPUPOJIE.

2. Ilonarue JJHK u PHK. Ctpoenne /IHK, ee nepBuunas u
BTOPUYHAs

crpykrypa. Pemmmkanms JJHK.

Tema 2.13. Buosgornueckm akTHBHBIE
COEITMHEHUS

1. [Tonsatue o pepmeHTax Kak 0 OMOTOTHIECKUX
Katajau3aTopax 6enkoBoi mpuposl. Knaccudukanus
¢depmenTOB. 3HaueHHe HepMEHTOB B OMOJIOTUU U
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MIPUMEHEHNE B TPOMBILIIIEHHOCTH.

2. [Nonstue o BuTamuHax. Mx kmaccudukanus u
o0o3HayYeHwue.

3. [lonsiTHe 0 TOpMOHAX KaK OMOJIOTUYECKU aKTUBHBIX
BEIIECTBAX, BHIMOIHIIONIMX YHIOKPHUHHYIO PETYIISLHUIO
KHU3HEIEATEIILHOCTH opranu3mMoB. Kimaccudukarms
TOPMOHOB: CTEPOH/IbI, IPOU3BOIHBIE AMUHOKHUCIIOT,
MOJIUIICTITU/IHBIE U OEIKOBbIE TOPMOHBI.

OTtaenbHbIC MIPEICTABUTENH: SCTPAINOII, TECTOCTEPOH,
WHCYJINH, aJJpeHaJINH.

4. TTonsiTue 0 JeKapcTBaX Kak XMMHOTEPAIIEeBTUYECKUX
npenaparax. [ pynmbl 1ekapcTB: Cynb(paMusl (CTPENTOLNT),
AHTUOMOTHKY (TIEHUITUJUIMH ), aHTUTTUPETUKU (aCITUPHH),
aHAJIBIeTUKH (aHAJIBIMH). MeXaHu3M JeMCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX MPENapaToB, CTPOSHUE MOJIEKYII,
IIPOrHO3MPOBAHUE CBOMCTB HA OCHOBE aHAIM3a
XUMHUYECKOTO CTPOCHHSI.

AHTHOMOTHKH, X KITACCU(PUKAIHS IO CTPOCHUIO, THITY U
CHEKTPY ACHCTBHUSL.

IIpumep KOHTPOJILHBIX PaloOT:

Bonpockl KOHTPOJIBHBIX paboT

KonTponbhas pabota no pazueny 1
«O01ast 1 HeoOpraHU4ecKas XUMUSI»

Bapuant Nel
1. K aMynbcusiM ¢ kUKol ¢a3oil oTHOCATCS:
1) mena
2) B3BEChH
3) kpem
4) mynbna

2. OmnpeenuTe MacCOBYIO JIOJIO BOJIbI B Kpuctaymoruapate CaSOs - 2H20 (turc).

3. Haiiaute maccy conu, KoTopasi 00pa3yeTcsl Ipy B3aMMOEHCTBUM pacTBOpa THIPOKCH A KaIus
C pacTBOPOM CEpHOM KHCIIOTHI Maccoi 30r ¢ MaccoBOil 1oyeit Kucaotsl 5%.

4. OmnpenenuTe MacCOBYIO JIOJIIO Cyib(para HATPUS B pacTBOPE, MOJIy4YeHHOM cimBaHueM 120r
10%-noro pactBopa Na2SO4 u 200r 4%-HOro pacTBOpa TOro e BeIleCTBa.

5. Beruncnute MomsipHyto koHueHTpanuoo 20 % pacTBopa XJIOpHIa KaJbIUs IJI0THOCTHIO 1,178

/M.

6. Uemy paBHa MOJISIPHOCTH U MOJISUTRHOCTH 30% pactBopa NaOH mtotHocThIO 1,328 r/Mn? K 1 11
ATOTO pacTBOpa MPUOABWIN 5 11 BOJBI. BEIYHCIUTE MaCCOBYIO OO MOTYYEHHOTO PacTBOpA.

7. Beluncnute KOHI. THIPOKCHI HOHOB B BOJHOM PacTBOpE, €CIU KOHII. HOHOB BOJOpO/ia paBHA
10 Monb/n1. YKakuTe 1BET METUIOPAHIKA B ITOM PACTBOPE.
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8. B pactBop nomectuiu 100 monekysn. OnpenennTte Yucao JUCCOIMUPOBAHHBIX MOJIEKYI, €CITH
CTEIEHb JUCCOLMALMU PaBHA!

1) 0,04

2) 04

3) 01

4) 0,9
9. pH pacTBOpa paBeHn 5. Bbruncinte KOHIEHTPAIMIO THAPOKCHI HOHOB B pAaCTBOpPE. Y KKUTE
LBET METWJIOPAHXa B 3TOM PacTBOpE.

10. K 20 r pactBOpa, conepxaiiero 5 % cynbdara meau, 100aBUIH THAPOKCH HATPHSL.
Brruucnute Maccy oOpasoBaBiierocs ocaaka?

11. Kakue wu3 TpUBEIACHHBIX pEAKLMM SBISIIOTCS BHYTPUMOJIEKYISIpHBIMU? PacctaBpTe
KO3 (QHUIHUEHTH! B YpaBHEHUSAX PeaKLUi. YKaXUTe BOCCTAHOBUTEIb, OKUCINUTEIb.

a) KNO3 = KNO2 + Og;

0) Mg+ N2 = MqsNz;

B) KCIO3 = KCI + O2.

12. CocraBbTe CXeMy JIIEKTPOIIM3a BOIHOTO PACTBOPA HUTPATa Gapysl Ha IUTATHHOBBIX

ANEKTPOIaX

13. [Ipu anekTponu3e paciuiaBa xjaopua HaTpus maccoit 11,7 T Ha aHO/E BBIIETUIICS Ta3
KOJIMYECTBOM BelecTBa?

14. TIpu snexTposn3e pacTBOpa THAPOKCH A Oapusi Ha aHOJIE BBIICIISAETCS: a) BOAOPOI; 0)
KHCIIOPOJI; B) Oapuid.

[Tpu snexTpom3e pacTBOpa Houaa KaIus B pacTBOPE 00pa3yeTcs: a) HOA0BOAOPOIHAS KUCIIOTA;
0) BOJIa; B) THAPOKCU]T KAJIUS.

Bapuant Ne2
1. K a3po3zomnsim ¢ TBepaoi (a3oit OTHOCSATCS:
1) Tyman
2) cMmor
3) ob6aka
4) nemsa

2. BpluncnuTe MaccoByl JOMIO HMIETOYH, KOTOpas obpasyercs MpH pacTBopeHHH 124r okcuia
HaTpus B Bojie Maccoil 960r.

3. Beraucnure maccoByto gomo (%) KpucTaIH3aMOHHON Boabl B I maydepoBoii comn Na2SOs -
10 H20

4. Cxonbko rpaMMoB BoJibl Has1o ucnaputh u3 800 r 15%-ro pacTBopa BemiecTBa, 4TOObI yBETUYHUTh
€ro MaccoByIo 00 Ha 5%?

5. dns weitrpanuzanuu 20 mi 0,1 M pacTBopa coisiHOM KUCIOTHI MOTpeOOBaIOCh 6 MIT pacTBOpa
enkoro Harpa. OnpeaenuTs MOJSIPHYIO KOHIIEHTPALMIO PacTBOPA €IKOT0 HaTpa.

6. CKOJIBKO TpaMMOB pacTBOpa C MacCOBOM JI0JIEH CEpHON KUCTOTHI 96% HE0OX01uMO BIHUTH B 1 11
BO/JIbI, YTOOBI MOJIYYUTh PAcTBOP ¢ MaccoBoi noneit 10% ?
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7. Ckoapko mi 0,5 M u 0,1 M pacTBOpOB a30THOM KUCJIOTHI CIAEAYET B3SITh JJISI PUTOTOBICHUS
1000 mn1 0,2 M pactBopa.

8. B pactBop mnomectunu 100 wmonekyn. OmnpenenuTe CTENEHb IUCCOLUALNUM, €CIU
JMCCOIIMAPOBAIIH:

1) 5 monekyu,

2) 15 mouexy,

3) 50 moueky,

4) 95 monekyi
9. pH pactBopa paBen 3. BplumciuTe KOHII. THAPOKCHI HOHOB B pacTBOpE. YKAKUTE IIBET
(dheHondTanenHa B ’TOM pacTBOpE.

10. B pe3ynbrare peaknuu cyiabduta Kajabls ¢ okcuaoM kpemaus (IV) Beimeauics ra3 oKcu
cepsl (IV) o6bemom 67,2 1. Onpenenute Maccy CoJId, KOTOpasi BCTYIIMIIA B PEAKLHUIO.

11. Kakue coenMHEHUs ¥ IPOCTHIE BEIECTBA MOTYT IPOSIBJIATH TOJIBKO OKUCIUTEIHHBIC CBOWCTBA?
Bri6epute Takue BemecTBa U3 npemioxkeHHoro nepedns: NO2, Oz, H2SO3, K2SO4, FeClz, HNOs.
CocraBbTe ypaBHEHHUE AIIEKTPOHHOTO OaslaHca, paccTaBbTe KO3 (HUIIMEHTHI B ypaBHEHUHN PEAKIINN:

Cl2 + KOH = KCI + KCIO3 + H20.
12. CocraBbTe CXe€My OJIEKTPOJIHM3a BOJHOTO pacTBopa cynb(ara mMHKa Ha TrpaduTOBBIX
ANEKTPOJIaxX

13. Ilpu snexTponu3e BOIHOTO PacTBOpa HUTpaTa cepebpa BbLAEIHIOCH 5,6 11 ra3za. CKOJBKO
IrpaMMOB METaJUIa OTJIOKUIIOCH Ha Karoe?

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

[Tpu sriexTponmse pacTBopa OpOMUIA JIUTHUSL B pACTBOPE 00pa3yeTcs:

a) Bofia; 0) OpOMOBOOPOIHAS KUCIIOTA; B) THAPOKCU JTUTHSL.

KonTponbHas paboTa 1mo paszueny 2
«Opranudeckas XuMus»
Bapunant Nel

1. IlpuBeauTe O OJHOMY IPUMEPY JUTSI KAXKIOTO THIIA!

a) Peaknuu, HanpaBJICHHBIC HA YIJHHEHUE 1IeTTH (KOHCTPYKTUBHBIC PEAKIINH ), HAIIpUMED,

AKHJTUPOBAHUE, TOJIMMEPU3aLIHs, (TTOJTH )KOHICH CAIIHS

b) Peakuuu, HanpaBiIeHHBIC HA YKOPOUCHUE YIIIEPOIHOM e (PEaKIUK PACIICTIICHHS)

C) Peakuuu BBeICHUS, yIaICHHS WK B3aUMOIIPEBPAICHUS (DYHKIIMOHAIBHBIX TPYIIIT

d) Peaknuu oOpazoBaHHs KpaTHBIX CBSI3EH

e) Peaknuu NUKIM3aIAK U apOMATH3AIHH

2. Ol‘Ipe,Z[eJII/ITe BAJICHTHOCTD U CTCTICHU OKHUCJIICHHUA aTOMOB YTJICpOJda I10 Q)OpMyHaM
coenqurennii: CoHs-, CsH4, CHCI3, C2Hs0H, CsHio, C3Hg, CH4, CH3CI, CH30OH, CCly4

3. CocTaBbTe CTPYKTYpHBIE (DOPMYIIBI TPOMTUIIOEH30I1a, €r0 TOMOJIoTa U n3oMepa. HazoBure
BELIECTBA.

4. CocTaBbTe ypaBHEHUS PEAKLIUNA B COOTBETCTBUU CO CXEMOU MPEBPAIICHUI: U3BECTHIK —
OKCHJ] KalbIIus — KapOuJ Kablus — aleTHJIeH — O0E€H30J1 — TeKCaxJIopaH.
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5. 10 1 cmecu »TuneHa u npomnana v 10 1 Bogopoaa mponycTHiIM Haj Kataiu3atopom. [Ipu atom
o0muit 00beM cMecu yMeHbInmiIcsa A0 16 1. Onpenenute 00beMHOE coiepKaHue MTPONaHa B
HUCXOIHOU CMECH.

6. Onpenenute MOJICKYISIpHYIO (hOPMYITy AUTAIOTEHIIPOU3BOTHOTO AJIKAIMCHA, €CITH U3BECTHO,
9TO MaccoBas J0Jisi Opoma B HEM cocTaBisieT 75,5%?

7. B pe3ynbraTe peakiuu MOJTHOTO OKUCIICHUS TOMOJIOTa OeH30I1a BeIAeIWIcs ra3 oosemom 4,704
1. OnpenenuTe CTPOSHHE apOMATHYECKOTO YIIIEBOJOPO/Ia, €CIIM U3BECTHO, YTO B PEAKIIUIO
Berynuiio 6,048 1 kucnopoaa?

8. Kakue BelecTBa MOXKHO HCII0JIb30BATh I IIOCIEA0BATENBHOIO IpeBpanieHus? Hanucars
YPaBHEHMsI pEaKIUH.

CaCO; —= CaC;

0
C —= H—C=C—H —»cu,——0</

7\ "

H—CH=CH—H CQHG S— C6H5N02
C,HsOH HO—CH,—CH,-OH
Bapuant Ne2

1. Harmmmmre ypaBHEHHs peakuuid THAPUPOBAHUS TIIOKO3BI U (QPYKTO3BI. YKaXKHTE, K KaKOMY
KJIACCy OPTraHMYECKUX BEIIECTB OTHOCATCS MPOAYKTHI BOCCTAHOBIICHUSI.
2. CocTaBbTe CTPYKTYypHBIC (DOPMYIIEL: a) 4-BTOp-OyTHII-3,5-TMMeTIIrenTana; 6) 4-BTOpIpoImII-
3-3THIITeNTaHA.
3. Ipu B3auMoeiicTBUM 8 cM® TIpeIebHOTO 0HOaTOMHOro crupta (. = 0,8 r/cM®) ¢ HaTpuem
BBIJICJIUJICS BOJIOPOJI B 00bEME, JOCTATOUHOM JJIs THIpupoBanus 2,24 11 aTeHa (H. y.). Onpenenute
MOJIEKYJISIPHYIO (OpMYITy CIIUPTA.
4. Onpenenute KOHEUHBIN MPOJYKT B PE3YNbTaTe CIETYIOIUX TPEBPAILICHHHA:

+HCI +Na, 7 AlCly, 1 kart., t +H50
CaH, A e % —Hy 4 H,S0, (koHu.) Xs
Hamnumure ypaBHEHUSA 3TUX pEaKLIUA.
5. Ha cmech kapOuIoB amOMUHHUSA M Kajblus Maccod 34,4 r mojeiicTBoBanu pa3daBieHHON
COJISTHOM KHUCIOTOM. Onpenenute MOJEKYISpHYIO (OPMYIy YIIE€BOJIOPOJOB, BBIIEIMUBIINXCSA B
XO0/JI€ peaKllMH, €Clii UX CyMMapHbIii 00beM coctapisieT 14,56 n?
6. Paccuuraiite, kakoit 00beM (H. y.) Bo3ayxa (¢ (02) =21 %) HeoOXoauM J1sl TOJTHOTO CTOPaHUs
10 m® mpuposHOTO Ta3a, comepxkamero 96 % mo 06beMy MeTaHa U 2 % HeroprouHX MpHMECEii.
Otser gaiite B M° ¢ TouHOCTBIO 10 0,001.
7. Hanumure ypaBHEHUS 3THX PEAKIIHM.

CH4 — C2Hg — C3Hs — CgHi14 — CeHs — CsHsNO2

-

Huxnorexcan
8. Beruucnure, kakoil 00beM (H. y.) JUBUHUIIA MOKHO MOJYYUTh I€THAPOTaloreHupoBaHueM 1,4-
muOpomanikaHa Maccoil 216 kr, ecnu BbIXOA MpoAyKTa peakuuu cocrasiasier 90 % or
TEOPETUYECKOro?
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7.4. OueHoO4YHbIE CPeACTBA IJIS POBEAECHUs IPOMEKYTOYHON aTTecTaunu

JInunbie
dopma [IpakTueckuii | kayecTBa
3HaHus YmMenus
aTTecTaluu OTBIT (BNIAACTh) | OOydaroIer
ocst
Hudd 1. Xumunyeckyro 1. Ha3piBaTs: HCII0JIb30BATh ®opmupoBa
3ayer, CUMBOJIMKY: 3HaKH | XUMUYECKHUE 3JIEMEHTBI, | IPUOOPETEHHbIE | HUE
9K3aMEeH XUMHUYECKUX COC/IMHECHUS U3YUYCHHBIX | 3HAHUS M YMEHHUS | HHTEpeca K
AJIEMEHTOB, KJIACCOB. B NPaKTHUYECKOH | n30paHHOI
(hopMyITbI 2. OOBACHSATH: NEeSTeNIbHOCTH U | podeccun
XUMHYECKHX (bu3nyecKuil CMbICIT MOBCEIHEBHOM u
BEILIECTB U ATOMHOTO (TMOPSAKOBOTO) | KU3HU IS OBJIQJICHUE
ypaBHEHUS HOMepa XMMHUYECKOTO - 6e3omacHoro | ee
XUMHYECKHX 3JIEMEHTa, HOMEPOB oOpareHus ¢ | ocobeHHOCT
peaxiuii. TpyMIbl U Ieproa, K BEIIECTBAMU U | 5IMH,
2. Baxneiinme KOTOPBIM 3JIEMEHT MaTepruaIamMmu COBEPIIEHCT
TIOHSTHS XUMUU: MIPUHAITICKUT B - DKOJIOTUYECKHU | BOBAaHUE
XUMHYECKUN [Tepuonnueckoit cuctemMe | TpaMOTHOTO TBOPYECKOM
3JIEMEHT, aToM, J.W. Menneneena; MOBE/ICHUS B | HHIMBU]ya
MOJICKYJIa, 3aKOHOMEPHOCTHU OKpY>KaroIIeH JLHOCTH
OTHOCHUTEIbHBIE W3MEHEHHUS CBOMCTB cpene
aTOMHas 1 3JIEMEHTOB B IIpeIeiax - OLICHKU BJIUSTHUSA
MOJIEKYJIsIpHast MaJbIX MEPUOJIOB U XUMHYECKOT0
MaccChl, HOH, TJIABHBIX TTOATPYIIIL, 3arps3HEHUs
XUMHYECKas CBS3b, | CYHIHOCTh PEaKIIHii OKpYyKaroIen
BEIIECTBO, HMOHHOTO OOMEHa. cpenbl Ha
KIaccupuKanus 3. XapakTepu3oBaTh: OpraHu3M
BEILIECTB, MOJIb, XUMHUYECKUE FTIEMEHThI YeJIoBeKa
MOJIIpHas Macca, (ot BOmopoza 1o - KpPUTHYECKOI
MOJISIPHBIN 00BEM, KaJIBIIHS ) HA OCHOBE UX OIICHKH
XUMHUYECKas MOJIOKEHUS B uHbopMaluu 0
peaxkmus, [Tepuonnueckoit cucreme | BelecTBax,
KIaccupuKanus J.1. MenneneeBa u HCTIOJIb3YEMBIX B
peaxuui, 0COOEHHOCTEH CTpOEHUs | OBITY
3IEKTPOJIUT U HX aTOMOB; CBSI3b MEXY | - HPUTOTOBJICHHS
HEDIJIEKTPOJIUT, COCTaBOM, CTPOCHHEM U | PACTBOPOB
AJEKTPOJIMTUYECKAS | CBOMCTBAMU BEILECTB; 3a/IaHHOU
JTUCCOITHAITHSA, XUMHUYECKHUE CBOWCTBA KOHIICHTPAILIUH
OKHUCIIUTEND U OCHOBHBIX KJIACCOB
BOCCTaHOBUTEb, HEOPTraHUYECKUX
OKHUCJIEHUE U BEILIECTB.
BOCCTaHOBJICHHE. 4. OnpenenarTh: COCTaB

3. OcHOBHEIE
3aKOHBI XUMHUHM:
COXPaHEHUS MaCCHI

BCIICCTB U DHEPIun,

IIOCTOSHCTBA
COCTaBa,
MIEPUOINYECKU I
3aKOH; 3aKOH
ABorajapo, 3aKoH

BEILIECTB I10 UX
dbopmynam,
MIPUHAJIEKHOCTh
BEIIIECTB K
ONPEACIIEHHOMY KJIAcCy
COCIUHCHHI, TUIIBI
XMMHYECKUX PEAKIIUH,
BaJICHTHOCTH M CTCIICHb
OKHCJICHHS JIEMEHTA B
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I'ecca,

COCIUHCHUAX, TUIT

XUMHUYECKOTO XUMUYECKOM CBS3U B
CTpOCHHS COCTUHEHUSIX,
byrneposa. BO3MOKHOCTb

4. OcHOBHBIE MPOTEKaHUs pPEeAKIIUMA
KJIACChl HOHHOI'0 0OMEHa.
Heopranuueckux 1 | 5. CocTaBisTh: GOpMyIIbI
OpraHUYECKUX HEOPraHUYeCKUX
COEIMHEHUH U uX COEIMHEHUI U3yYEHHBIX
XUMUYECKUE KJIACCOB; CXEMBbI
CBOICTBA. CTPOCHHS aTOMOB

nepBbix 20 3J1eMEHTOB
[Tepuonuueckoi
cucremsl J{. 1.
Mewnzeneesa; ypaBHEHUs
XUMHUYECKHUX PEAKLUN.
6. BerancnsTs:
MacCOBYIO JI0JIIO
XUMHYECKOT0 AJIEMEHTa
o ¢popmyse
COETMHEHUS; MAaCCOBYIO
JIOJIIO BEIIECTBA B
pacTBope; KOJIUYECTBO
BEIECTBA, 00HEM HIH
MAaccy Mo KOJIUYECTBY
BEIIECTBA, 00bEMY WIIH
Macce peareHToB, Hiu
MIPOTYKTOB PEAKITUH;
TEIJIOBOM 3P ekt
peaxIuu.

No ko

9.

7.4.1 TIpumepHble BONPOCHI /151 MPOBEACHUs MIPOMEKYTOYHOI aTTecTaluu

1 Cemectp
[lepuonuueckuif 3akOH M MepHOAMYECKass cHCTeMa XUMHUYecKux anemeHToB 1.1
MenzeneeBa Ha OCHOBE IPEJICTaBICHUM O CTPOCHHWU aTOMOB. 3JHAUYE€HHE MEPUOJAUYECKOTO
3aKOHa JUIsl pa3BUTHS HAYKU.
CoBpeMeHHbIE TPEJCTABICHHUS O CTPOCHHMM AaTOMOB XHMMHMUYECKHUX DJJIEMEHTOB H
3aKOHOMEPHOCTH B HM3MEHEHHU HX CBOWMCTB Ha IpUMEpPE: 3JIEMEHTOB OIHOIO IEPHOJA,
rpynnbl. DJIEKTPOHHbIE (OpPMYJbl U TpapUUeCKUEe CXEMbl CTPOEHMS 3JIEKTPOHHBIX CIIOEB
aTOMOB 3TOT0 NIEPUOAA, TPYIIIIHI.
Xumnueckue cBs3u. KoBajgeHTHas CBA3b, €€ 00pa3oBaHUE.
HoHHas cBsI3b, €e 00pazoBaHUE.
3apsabl HOHOB. CTeneHb OKUCIIEHUS U BAJIEGHTHOCTD JIEMEHTOB.
Mertannuueckast cBsi3b. BonopoaHast cBs3b.
XUMHYECKUE peaklIMi U 3aKOHOMEPHOCTHU UX MpoTekaHus. CKOpocTh XMMUUYECKOH peakluu.
DJeMeHTapHbIe U CI0XKHbBIE PEaKIIHH.
@DakTOphl, BIMSIONIME HA CKOPOCTh XHMHYECKHMX peakuuii (mpaBuiio Bant-I'odda).
KaranuzaTopsl 1 HHTHOUTOPEI.
HeoOpatumelie 1 o6paTumbie peakiui. XuMudyeckoe paBHoBecue (npunuun Jle [lartensbe).

10. lucnepcHble CUCTEMBI M UX KJIaCCH(PUKALIHSL.
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11.
12.
13.
14.
15.

16.
17.

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

24,
25.

26.

~own

13.
14.
15.
16.

17.

18.

PacTtBopbI.
PacTBOpHMOCTB BEILECTB B BOJE.
CrniocoObI BBIpa)KEHUSI COCTaBa PacTBOPOB.
DIEKTPOTUTHYECKAS TUCCOIMALINSA. DIEKTPOIUTHI CHIIbHBIE U clalbIe.
Koncranta mucconmanun (Kuuc), mpoumsBenenue pactBopumoctu (I1P), BomopomHsrii
nokazateisb (pH).
I'maposnus cosneil.
OKHCIUTENBHO- BOCCTAHOBUTEIbHBIE NPOLECCH], UX 3HaueHHe. CocTaBiieHUE YpaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHBIX peakuuil. PaccraHoBka ko3()(QUIMEHTOB METOIOM
AIIEKTPOHHOTO OallaHCa M AJICKTPOHHO-UOHHBIM METOIOM (METOIOM IOTYPEAKITHii).
XHUMHYECKUE UCTOUHHUKH TOKa.
DNEKTPOXUMHUUECKUH Psiji HAIIPSHDKEHUH METaJlJIOB.
DJIEKTPOIIH3.
OcHOBHBIE KJIacChl HEOpraHWYecKuX coeauHeHuil. Okcnapl. Kimaccudukanms, XuMudeckue
CBOICTBa U CITOCOOBI OTYUYEHUSI.
OcCHOBHBIE KJIaCChl HEOPraHMYECKUX coeauHeHuil. I'mapoxcunsl. Kmaccudukarms,
XUMHUYECKHE CBOMCTBA U CIIOCOOBI MOTYUEHUSI.
OcHOBHBIE Klacchl Heopranudyeckux coenuHeHnit. Comu. Kiaccuduranms, Xxumuyeckue
CBOICTBa U CIIOCOOBI OTYYEHUSI.
['eHeTnyeckas cBS3b MEXAY KJacCaMU HEOPraHUUECKHUX COECAMHEHUM.
Mertamnbl. dusndeckne W XUMHUYECKHE CBoicTBa. I[IpombiluieHHbIE U J1a00paTOpHBIE
CIIOCOOBI MOJTYYEHHUSI.
Hewmerannel. ®@usznueckue U XuMu4eckue cBoiicTBa. [IpombinuieHHble U JTabopaTopHbIE
CIIOCOOBI TTOJTYYEHHUS.

2 Cemectp
IIpeamer opraHndeckor XuMHH. Teoprss XMMHUYECKOTO CTPOEHHsS OPraHMYECKUX BEILECTB
A.M. byrneposa.
[TpenenbHble yrieBoAOPOIbl. AJTKaHbl (HOMEHKIIATypa, XUM. CB-Ba, IIOJIy4EHHUE).
Jatp onpeneneHue TepMHUHAM: U30MEPBI U TOMOJIOTH.
HenpenenbHbie yrieBoaopoibl. AJNKEHbI, aTKUHBI, aJIKaJUeHbl (HOMEHKJIaTypa, XUM. CB-Ba,
HOJy4YEHUE).
[{uxnraeckue yriieBoiopo/ibl. ApeHbl (HOMEHKIATypa, XUM. CB-Ba, IMOJTyYEHHUE).
[Tpumenenue yrneBoaoponoB. IIpupoaHple HCTOUYHUKHN YIIIEBOJOPOIOB.
["asioreHonpon3BOIHBIE YTIIEBOIOPOIOB (TIOTYyUEHHUE).
CriupThl npeaeabHbIe 0IHOATOMHbIE (HOMEHKIIATYpa, XUM. CB-Ba, otydeHue). [I[pumenenue.
MHoroaroMHsle ciupThl. [loydeHne u npruMeHeHue.

. ®eHonbl (HOMEHKIIATypa, XMM. CB-Ba, MOIy4YeHue). Apomatuueckue cnupThl. [Ipumenenue.
. AnbJieruibl U KETOHBI (HOMEHKJIaTypa, XUM. CB-Ba, nostydenue). [I[pumenenue.
. KapOoHOBBIE KHCIOTBI M UX TNPOU3BOAHBIE (HOMEHKJIATypa, XHM. CB-Ba, IOJyYEHHE).

IIpumeHeHue.

O¢upsl. Xumudeckue u puznyeckue cBoiictsa. [Ipumenenue.

Kupsl. Xummnueckue u ¢puznueckue cBoiictsa. [Ipumenenue.

Mbu1a ¥ CHHTETUYECKHE MOIOLLIUE CPEACTBA.

Hutpocoenunenusi. AmuHbl (HOMEHKJIATypa, XUM. CB-Ba, IIOJIydeHHE). AHWINH.
IIpumeHeHue.

AmuHOKuCHOTEI U Oenmku. CocrtaB, crtpoeHue, ¢u3. u xuMm. CporictBa. [IpumeHenwue
aMHHOKHUCIOT. CHHTE3 OeNKOB.

YrneBonpl. Mono-, mu-, momucaxapuabl. CocrtaB, ctpoenue, ¢usz. M xum. CpoiicTsa.
Ilony4yenue u npUMEHEHHE.
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7.4.2 TlpumepHble 321a4H HA 3a4eT

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

1 cemecTp
CocTaBuTh AJEKTPOHHYIO (QOpPMYITy aromMa KpeMHHUS U IpadUyuecKyr0 CXeMy 3aroJHEHUS
AJIEKTPOHAMH BAJICHTHBIX OpOUTANIeH ATOTO aroma.
ITpu B3aumopeiictBuu 27 r okcuaa azota (V) ¢ Bomoil oOpasyercs kucioTa. Onpeaenure
MaccCy MOJY4EHHON KHCIIOTHI.
Oxkcupn maraus Maccoi 9,6 T od6padotanu pactBopoM o6bemMom 60 M 1 MIOTHOCTHIO 1,149

KT/ ¢ MAacCoBOM aoiei constHoi kuciaotel 30%. Kakue BemecTBa HaXoAsTCs B pacTBope?
Paccuuraiite ux maccoi?

PaccuunTaiiTe KOIMYECTBO BOJIbI HEOOXO0IUMOE I pa30aBlIeHUs pacTBOpa Maccoi 2,5 Kr ¢
KOHLIeHTpauuen conu 20% miia nonyyenus 5% pactBopa?

Hanummure ypaBHeHHS peakivil CIeAYIONIUX TPEBpaICHUM:
a. P20s — H3PO4 — Ca3(POa4)3|

b. Ba(OH). — H20 — NaOH — NaCl —AgCl|

K conu metacunukara kanus macco 18,48 r mpummnm 100,91 r pacTBopa xjiopuaa Kaibius
¢ koHIeHTpanueit 33%. Kakue BemectBa HaxoasaTcs B pacTBope? Paccunraiite ux Maccoi?

K pactBopy o6semom 250 Mt ¢ MaccoBo# joseid ruapokcuaa Tutus 13 % 1 II0THOCTHIO
1,46 r/cm3 mpununu pactBop opTodochopHoit kucnoTel. Onpenenure Maccy
00pa3oBaBIIErocs 0CaAKA.

[TpuBenute npuMep NOIy4eHUs] OECKUCIOPOIHBIX KUCIOT U UX COJIEH.

BbpomuJi cBUHIIA MOXKHO MOJIYYUTh PACTBOPEHUEM B KHCIIOTE€ OKCUAA, THIPOKCHIA WIIH COJIU
cBuHIA. HanuiuTe Tpu peakunu, onuchIBaroIIMe MPoLecc NoayyeHus: OpoMua CBUHIA.

Onpenenutey nponeHTHyro kKoHueHtpauuto KOH B pactBope, ecniu KOH maccoir 40 r
pactBopeH B Bojie maccoit 160 r.

Cwmemanu 300 r 20%-ro pactBopa, u 500 r 40%-ro pacrBopa NaCl. Uemy paBHa IIpoLieHTHas
KOHIICHTPAIIUs MOJTYYEHHOTO pacTBOp?

K 200 M pactBopa cepHoii kucnotsl (1. 1,066) ¢ konnentpauueit 10% npunwium 1 1 Boab
(rut. 1). OnpeaenuTth MPOIEHTHYIO KOHIIEHTPAIUIO CEPHOM KUCIOTH B HOBOM PacTBOPE.

IIpn ynapuBanuu pactBopa xjopuzaa Hatpus maccod 500 rpamMMOB C KOHIEHTpauuein
pactBopa 1% momyumnu HOBBIM pactBop Maccodt 100 rpammoB. KakoBa mporieHTHas
KOHIEHTpaLUs IOJy4YEHHOTO pacTBopa?

Omnpenenenue GopMyIIbl IO MACCOBBIM JIOJISIM.

B cocrtaB BemectBa Bxoa4T 26,53% kanus, 35,37% xpoma u 38,1% kucnopoaa. Onpenenutsb
dbopmyry BeliecTna.

Kakoit o6beM BOIBI HAaJO NPWINTh K 2 T cynbdara HaTpus, 4ToObl MoayduTh 10%-HbIi
pactBop? KakoBa MoJisipHast KOHIIEHTpALMsI TOJIy4€HHOTO pacTBopa’?

OnummMre XMMUYECKHE CBOMCTBA JIEMEHTA C MOPSIKOBBIM HOMEPOM 19 10 €ro nonoxeHuro
B TabnuIe.

[To popmynam KUCIOT cOCTaBUTH GOPMYJIbI COOTBETCTBYIOIINX KMCIOTHBIX OKCHIOB:

H»S04, H3PO4, H2CrOg4, H2Si03, H3AsO4, HCIO.
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19

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

. K pactBopy, conepxkaiiemy 2 MOJIb TUAPOKCHIA HATPUSL, TPUOABHIN 2 MOJIb CEpHOU
KHCJIOTHI. 3aTEM pacTBOp BBINApHIIN JocyXa. Kakast cosib U B KaKOM KOJIMYECTBE MPU ITOM
obOpazoBaiiach?

10 r okcuaa Maraus 00padoTaIy PacTBOPOM, COAEPIKAIMM 28 T cCepHON KUCIOTHI. CKOJIBKO
rpaMMOB COJI 00pa30Baoch?

Kak mony4uuth HUTpAT HKMHKA, eciiu umeroTcst pactBopbl: ZNClz, NaNO3z, KNO3z, AgNO3?

Kak nosmyunts cynabhaTr Marius UCXo/s U3 CIEAYIOIINX BELIECTB: a) Maruus; 0) okcuaa
MarHusi; B) TMIPOKCH/Ia Maruus; r) kapoonara maruusa? Hanucarb ypaBHEHUsI
COOTBETCTBYIOLIUX PEAKIIUH.

JlaHbI ceayromye BemecTBa: okcu oapus, cynbdar sxenesa (1), Bona, cepHas KucioTa,
okcun meau (11). Kak, ncrionb3ys 3TH BemiecTBa, MOJy4UTh: a) THAPOKCHU]T Oapusi, O)
ruapokcu xkenesa (1), B) runpoxcun meau (11)? Hanucats ypaBHEHHS] COOTBETCTBYIOIIMX
peaKuuii.

Hcxons u3 yris, Kanplus ¥ KUCIOpoJa MoIy4YuTh KapOoHat Kaibius. Hanucath
YPaBHEHUS COOTBETCTBYIOIIUX PEAKIUH.

Kakyro maccy cynbdara HaTpust HyKHO 100aBUTh K 500 MJ1 BOJIbI, YTOOBI OTYUUTh 2 Y%o-
HBIH pacTBOp? KakoBa MossipHas KOHIIEHTpAIHS MOTYYSHHOTO pacTBopa’?

K 3 1 10 % pactBopa HNO3 motHocThIO 1,054 /™M1 ipubaBuiu 5 11 2 % pacTBopa TOM ke
KUCJIOTHI IIIOTHOCTHIO 1,009 r/mMit. Beruncinre MaccoBYIO JTOJIO B MPOIEHTAX U MOJIIPHYIO
KOHIICHTPAIIMIO MMOJy4YE€HHOTO PacTBOpa, 00beM KOTOPOTO pPaBeH & J.

CwMeraB pacTBOPBI KUCIOTHI OJJMHAKOBOM MacChl KaX/Iblii, HO C pa3HOM MPOLIEHTHOMN
koHueHTpauueit (40 % u 15 %), nobaBunu 3 Kkr yucToi Boas! U nonyuunu 20 % pacTBop
KucnoThl. Ckonbko kustorpamMmoB 40 % -ro u 15 % pacTBOpoB KHCIOTHI ObLTO cMemIano? (5
0alIoB)

YKaKuTe BEpHOE CY)XJIEHHE: a) CTENEHb AUCCOIMAIINH — 3TO OTHOIIIEHUE YHCiIa
JTUCCOLIMMPOBAHHBIX MOJIEKYJI K 00IIIEMY YUCITY MOJIEKYI B PacTBOpPE; 0) CHIIbHBIE
AJIEKTPOJIUTHI UMEIOT CTENEHb JUCCOIMAINH, paBHYIO 1 %.

1) BepHO TOJIBKO a)

2) BEpHO TOJIBKO 0)

3) BepHBI 00a Cy>XIeHUS
4) o0a cyX1eHHsI HEBEPHBI

Brruncnnre KOHII. TUAPOKCHT HOHOB B BOJHOM PacTBOPE, €CIU KOHI[. HOHOB BOJAOpOAA
paBHa 107 M. VkaxnTe 1BET TakMyca B 3TOM PacTBOPE.

B pactBop, conepxamuii 40 r cynbdara Mmean, TOMECTUIIH JKele3Hble onmuiku. Kakue
BEIIIECTBA 00pa3yroTCs B Pe3y/bTaTe peakiMy U KakoBa UX mMacca?

KaKI/Ie COCOANHCHUS U HpOCTBIe BCIIeCTBAa MOFyT HpOfIBJ’IHTL TOJIBKO OKHUCIINTCIIBHBIC
cBoiicTBa? BriOepuTe Takue BemecTsa U3 npemioxkenHoro nepeuns: NHs, CO, SOy,
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32.

33.

34.

35.

K2MnOs, Clz2, HNO2. CoctaBbTe ypaBHEHHUE 3JIEKTPOHHOTO OajlaHCa, PaCCTaBbTE
k03 duurenTs! B ypaBHeHun peakiuu: HNOs + H2S = H2SO4 + NO + H20.

CocraBbTe cxeMy MIEKTPOJIN3a BOJHOIO pacTBOpa HUTpaTa cepedpa Ha MIaTHHOBBIX
IIEKTPOAAX

IIpu anexTponuse pactBopa xjaopuaa meau(Il) macca karona ysenuuunach Ha 8 r. Kakoii
ras BBIJEJIMIICS, KaKoBa ero Macca?

Dnektponu3 pactBopa HuTpata pryt(ll) mpoTekaer o cnenyromen cxeme:
a) Hg(NOs)2 + H20 = Hgt + HoT + HNO;3;

6) Hg(NO3)2 + H20 = Hgt + 02T + HNO3;

B) Hg(NO3)2 + H20 = Hg(NO3)2 + HoT + O, T.

PaccraButh K03 GHUINEHTH B yPaBHEHUAX OKHCIUTEIEHO-BOCCTAHOBUTEIBLHBIX PEaKIUi
10 METOJly JIEKTPOHHOTr0 OanaHca

KMnOs + HCl — KCI + MnCl; + ClT + H;0
K2Cr207 + HaS + H2S04 — K2SO4 + Cra(SO4s)z + SY + H20
K2SO3 + KMnO4 + H2SO4 — K2SO4 + MnSO4 + H20

2 cemecTp
N300pa3uth cTpyKTypHBIe (hopMyIbl n3oMepoB ankana CsHiz n ux Ha3BaTs.
CocrtaBbTe CTPYKTypHBIE (POPMYIIBI:
a) 2,2-NTUMETHIITEKCEH-3;
0) 2-MeTuII-2-HUTPOTIPOTIaH.

HazoBute yrneBoaopobl:

CHs
Hsc-é-CHs
HsC-(IZH-CH:-éH-(IZH-CHs
2) CH; C2Hs
H;C-CH2-C=C-CHs
6) H3CI CIHa

[Ipu neiictBum m30bITKAa BOABI Ha 20 T' CMECH, COCTOAIIEH M3 KapOuaa KaJlblHs U KapOuaa
AMIOMUHUS, Tony4ymin 7,84 1 ra3oB (H.y.). Haliaute maccoByro 10710 KapOuaa amtOMUHUS B

UCXOIHOU CMECH.

B naGopatopHnoii ycranoske u3 120 i anermiena (H.y.) nonyuwin 60 r 6enzona. Haiigure

MPaKTUYECKHUI BBIXO ] O€H307Ia.

Kakoit 00bem Bo3ayxa (H.y.) moTpedyercs JUIsl COKMUTaHUs CMECH, COCTOSIIEH U3 5 J1 MeTaHa U

15 n anetniena?

[Tpu cropanuu opraHu4eckoro Bemiectsa Mmaccoit 4,8 r odpaszonainocs 3,36 1 CO2 (H.y.) u 5,4
T Bozibl. [IOTHOCTH MapoB OPraHMYECKOTO BEIIECTBA MO BOAOpOAY paBHa 16. Ompenenute

MOJIEKYJISIPHYIO (POpMYITy HCCIIEyeMOro BEIIeCTBa.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.
21.

22.

23.

YcraHoBUTE MOJEKYISIPHYIO (GOpMYTy ajIkeHa W MPOJYKTa B3aUMOJEHCTBUS €ro ¢ 1 MOJIb
OpOMOBOZIOPOJIA, €CIM 3TO MOHOOPOMIIPOU3BOJHOE MMEET OTHOCHUTEIBHYIO IUIOTHOCTH IO
BO3AYyXY 4,24.
YcraHoBHTE MOJICKYJIIpHYIO (hopmyity nuOpomakaHa, coaepxariero 85,11% opoma.
K cmecu 3TUI0BOT0 M MPOMUIIOBOTO CITUPTOB Maccoi 8,3 T mpubaBmiy u30bITOK HaTpus. [1pu
3TOM BbLIENWIOCH 1,68 11 Bogopoa (H.y.). KakoB mpoleHTHbIN cOcTaB UCXOAHONU cMeCH?
Hanucats ypaBHeHHs peakiuii, ¢ OMOIIbIO KOTOPBIX MOXXHO OCYIIECTBUTH CIIEAYIOLINE
MIPEeBpAICHUS:

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

-

uxaorexcan

B cocraB yrineBogopoaa Bxoaut yriepoa 82,76 %, mIOTHOCTh €ro Mo BOAOPOAY paBHa 29.
YcranoBute GopMyITy yriieBOIOPOIA.

Hamucats ypaBHEHUS peakIivii, ¢ MOMOIIBI0 KOTOPBIX MOXHO OCYIICCTBHUTH CIIEAYIOLIUE
NIPEBPAICHHS:

CaCO3 —_— CBC2
0

!
C —= H—C=C—H —-cu,—C</
/ \ H
H—CH=CH—H CSHG S—t CGHSNOZ
| T

C2H50H HO—CHZ—CHQ'OH

[Ipu cropanuu 4,5 T opraHUYECKOTO BElIeCTBA 00pa30Banoch 3,36 Ji (H. y.) YIJIEKUCIIOro raza
u 2,7 mu Boasl. Onpenenure MpOCTEHIIyI0 M UCTUHHYIO (OpPMYIy BELIECTBA, €CIU €ro
IUIOTHOCTh 110 BO31yXy paBHa 1,035. OObscHUTE STUMOJIOTHIO Ha3BaHUM 3TOr0 BELIECTBA.
KakoBbl 001acTu ero npuMeHeHus1?

[Tpu oxucnenun 11,6 T KHUCIOPOACOAEPIKALLETO OPIAHUYECKOTO COEIMHEHUSI 00pa30BaIOCh
14,8 T 0IHOOCHOBHOM KapOOHOBOM KHCIOTHI, IIPU B3aUMOJEHCTBUU KOTOPOH € H30BITKOM
ruapokapOoHaTa HaTpus BelenuiIoch 4,48 11 (H. y.) raza. OnpenenuTe CTpOEHUE UCXOIHOTO
COEZIMHEHUS.

Brraucnure, kakoii 00beM (H. y.) IUBUHWIIA MOXHO TOJTYYHTH JCTHIPOTraJIOreHUPOBAHUEM
1,4-nubpomankana mMaccoit 216 Kr, eciau BBIXOJ MPOAYyKTa peakuuu cocrasiser 90 % or
TEOPETUYEeCKOro?

CaO —» CaCr—» CoH; ™ X1 —» O By X2

[Tpu ruaponuze xxupa maccoit 445 r MONYYUIH TPEAETbHYI0 OHOOCHOBHYIO KapOOHOBYIO
KHCJIOTY Maccou 426 1 u riunepud. Onpenenute GopMyiny sKupa U Ha30BUTE €T0.
Kakoii 06bem okcuaa yrieposa (IV) Beiaenures npu CoupToBOM OPOKEHUU TIIFOKO3bI MACCOM
36 xr? O0BeM paccuuTaTh IPU HOPMaJIbHBIX YCIOBUSIX
CocTaBuTh CTPYKTYpHBIE (DOPMYIIBI U30MEPOB OYTHIATHIAMUHA U X Ha3BaTh.
C nmomouiplo Kakux peakinii MOKHO OCYHIECTBHUTH CIEAYIOIINE MPEeBPALICHUS: Yriepos —
METaH — aleTUIeH — OeH30]1 — HUTPOOEH301 — aHWIHH — 2.4,6-TpUOpPOMaHUIIHH.
CaxapHblil TeCOK IEPBOTO copTa coaepkuT (1o macce) 99,7% caxapossr, 0,15% Boast, 0,03%
MuHepanbHBIX cojeit u 0,12% npyrux BemecTB. Kakyro Maccy Takoro MHINEBOTO MPOTIYKTa
MO>KHO MOJYYUTh U3 CaxapHOW CBEKJIbI, BeIpanieHHOU Ha nose B 100 ra, eciu ypo:kaiHOCTh
ero pasHa 500 11 ¢ TekTapa, a MaccoBas JI0JIsSI caxapo3bl B CBeKkIie cocTaniseT 20% ?
Hanucarbs ypaBHEHUS peakiivii, KOTOpbIe HAJ0 MPOBECTHU ISl OCYIIECTBICHUS CIIETYIOIINX
IIPEBPAILCHMI:
C2HsOH - X —» Y —» Z — NH2CH,COOH
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24. Onpenenuth (HOpMyay CIOKHOTO d(dUpa aMHUHOYKCYCHOM KHCJIOTBI, MaccoBas IS
KHCIIOpO/1a, B KOTOPOM cocTaBisieT 36%.

25. TlepBuuHbBIi aMUH Maccoi 12,4 T COXKIIIN, a TPOTYKTHI TOPEHHS POITYCTHIIN Yepe3 U30BITOK
pacTBopa mieioud. ['a3, He mpopearpoBaBIIMKA CO WIEIOYbIO, UMEET MPU HOPMAIBHBIX
ycinoBusax 00beM 4,48 1. Onpenenuts GopMyay aMruHa

26. Onpenenure CTPOCHUE (.-aMUHOKHUCIIOTHI, €CJIH U3BECTHO, YTO OHA coAepxuT 15,73% azora.

27. Cmecp maccoit 30 r, comepkaiias aMUHOYKCYCHYIO KHCJIOTY M YKCYCHBIH aibJeTu, s
coneoOpazoBanus TpeOyer 5,38 1 xmopoBogopona (H. y.) unu 10,08 T okcuma KambIus.
Omnpenenute MacCOBBIE I0JIH BEIIECTB B UCXOAHON CMECH.

28. CocTaBbTe CTPYKTYpHBIE (HOPMYJIBI CIICAYIOIINX BEIIECTB:

a) METHJIAIIETAT;

0) 1aBeneBast KUCJIOTA;

B) MypaBbUHAas KUCJIOTA;

I') JUXJIOPYKCYCHasl KUCIIOTa;
) aleTaT MarHusl.

8. JONOJIHUTEJIbHOE OBECIIEYEHUE JUCHUIIJINHbI
He npexgycmorpeno.

9. OBYYEHUE CTYAEHTOB-UHBAJIMIOB U CTYAEHTOB C OT'PAHUYEHHBIMH
BO3MOXHOCTAMM 310POBbS
[Topsnok 00yyeHusI HHBAJUAOB U CTYIEHTOB C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU ONPE/IEIIEH
«[Tonoxxennem KyOI'Y 00 oOyueHHM CTYAEHTOB-MHBAJIMIOB M CTYAEHTOB C OIPAHUYECHHBIMU
BO3MOXKHOCTSIMU 37J0POBbSI».
JUs a1 ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 370POBBS IPEIYCMOTPEHbI 00pa3oBaTeIbHbIE
TEXHOJIOTHH, YUUTHIBAIOIINE OCOOEHHOCTU U COCTOSIHUE 3/10POBbs TaKUX JIULL.
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PEINEH3UA
Ha paboYyro MporpaMMy IO JUCHUILIAHE « XMMUS»
cnematbHocTh 35.02.13 «IIuenoBoaCcTBO»

Pa6ouasg mporpaMma [0 IUCHHIUIHHE «XWMES» IV CTYyJEHTOB (aKylIbTeTa
MHCIIO O®I'BOY BO «Ky6I'VY»cocraBieHa B COOTBETCTBHH C IIPUMEPHON
nporpammoit  @MPO, pexomennoBaHHoe  DelnepaiabHBIM  TOCYHAapCTBEHHBIM
aBTOHOMHEIM yupexaeHueM «®DenepalbHOr0 HHCTUTYTa Pa3BUTHA 00DPa30OBaHUA»
(OTAY «®UPO») Ha 6aze OCHOBHOro OOIIEero 0OOpa3oBaHMsA C IOJIyYEHHEM
cpenHero obmero oopazosanus. [Iporpamma cocTaBieHa B IIOJHOM COOTBETCTBHHU C
TpeboBaHUsIMU yueOHOTo IIaHa 1o crnengansaoct 35.02.13 «IIuenoBoacTBoy.

Pabouass mporpamMma TmpedriojiaraeT paclpeielleHHe TeM U H3Y4YeHHe
MaTepuasa IO pas3nenaM. [ paMOTHO CTPyKTypHpOBaHa, MW OXBaThIBaCT BCE
aKTyaJbHbIe HAIIPaBJIeHUs 10 NUCLUIIINHE Ha CETOAHANIHIN IEeHb.

Bce pasmensl pabodeil mporpaMMel B IIOJIHOH Mepe OTBEYaroT TpeOOBaHUAM K
pe3yibTaTaM OCBOCHMsI Y4eOHOW IUCLUIUIMHEI B COOTBETICTBUU C IIPUMEPHOU
nporpammort  ®UPO, pexomennoBaHHoe DenepalbHBEIM — TOCYAapCTBEHHBIM
aBTOHOMHEIM yupexzaeHueMm «DenepaqpbHOr0 WHCTUTYyTa Pa3BUTUA 00Pa3OBAHMI)
(PTAY «D®UPOy»). Kaxpgeii pazmen IporpaMMbl pacKpBIBA€T pacCMaTpHBaeMble
BOIIPOCHI B JIOTMUECKOM MOCIEHOBATENBHOCTH, OIpPENENIeMON 3aKOHOMEPHOCTIMU
00y4YeHHs CTyAECHTOB.

Jlns  3aKpervieHuss TEeOpeTHYeCKHUX 3HaHWM, (QOpPMHUpPOBaHUA TpPeOyeMbIX
KOMIIETEHIIMH, YMEHHH U HaBBIKOB CTYNEHTOB IIPEeNLyCMAaTpUBAIOTCS  Kak
ay TUTOPHBIE, TAK U CAMOCTOSITeNIbHbIE 3aHATHA. KOIHM4ecTBO ay IMTOPHBIX 3aHITHH U
BHEayIUTOPHON pabOThI CTYICHTOB COOTBETCTBYET TpeOOBaHIAM y4eOHOro IIaHa.

KonTtpons u oneHka .pe3ynLTaTOB OCBOCHHUS y4yeOHOU HUCLUIIIIUHEI
OCYILECTBISIIOTCST B CTPOIOM COOTBETCTBUH C TPEOOBAaHMAMH Y4eOHOIO IIaHa IO
nuciiinie. PaspaboTaHHBIe W IpenjiaraeMble B IporpamMme (GOpPMBI U METOJEL,
IIO3BOJISIIOT B IIOJHOM Mepe OCYILECTBISITh KOHTPOJIb MU OLEHKY pe3yJILTaToB
o0ydeHus: (CHOPMUPOBAHHBIX KOMIIETEHLHM, OCBOCHHBIX HABBIKOB U YMEHMH,
YCBOCHHBIX 3HAHUN).

IlepedyeHs PEKOMEHyeMBIX YIeOHBIX U3aHNH, HHTEPHET-PECYPCOB, OCHOBHOH
JUTEpaTyphl BKIIOYAET aKTyallbHble HUCTOYHUKH, K KOTOPBIM Y CTYyHAEHTOB HMEETCs
CBOOOIHBIN JOCTYTI.

JanHas paOoyasi mporpaMma MOKET OBITh PEKOMEHIOBaHa [ H3Y4YEHHs
nucnurnInHbl «Xumes» Ha ¢akynsrete MTHCIIODOIBOY BO «Ky6I V.

Penienzent
Unvuas C.H.
/ , MpernoaaBaTellb XUMHUH BBICIIEH
¢ -/g KBaU(UKAIUOHHOU KaTerOpUHU
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PEIEH3W
Ha paGouyio nporpamMmy y4eGHOH AHCHHNIHHL] «XUMHD)
crnenuaabuocTs 35.02.13 ITuenoBoncTBO

ITporpamMma y4eOHOM IUCIMILIAHEL [I71. 01 Xwumumsg paspaborana s CTYACHTOB
crnenmansaocTd 35.02.13 «I14enoBOACTRBO» B KauecTBEe MPHAMEPHOM MPOrpaMMBl [UIA pealu3aniy
OCHOBHO# mpodeccHonanbHOM 06pasoBatensHo# nporpavmel CIIO Ha 6a3¢ OCHOBHOTO oburero
00pa3oBanus ¢ TIOMy4EeHHeM CpenHero obmero oOpasoBanus (IPOTOKOT Ne 3 ot 21 mrons 2015 .
PerucTpanuoHHbI HoMep penensun 385 or 23 monsa 2015 r. OTAY «DUPOY).

[Iporpamma «XUMES» CONEPXKHUT CHELYIONIME ONEMEHTH: THUTYIBHBIA JHCT, [ACIOPT
(yxazana oOIacTe UPUMEHEHHMS MPOrPaMMBI, MECTO JUCIMIUIAHBI B CTPYKTYPEC OCHOBHOH
06pa3oBaTenbHOM IPOrpaMMBl, LENu X 3a]aul, 00beM y4eOHONW NHCIUILTAHBI M BHIBI yueOHOM
paboThl); TEMAaTHYECKW! IUIaH ¥ COfepaHue y4eOHOM MUCIMIUIMHBL, YCHIOBHS pealu3aliy
nporpaMMs! (TpeGoBanus K MHHAMAIBHOMY MaTePHATBHO-TEXHAYECKOMY 00SCIICICHHIO, IEPEICHD
PEKOMEH/yeMBIX Y4eOHBIX W3JaHul, VIHTEPHET-PECYpCOB, JOMOIHHTEIBHOMN JIATEPaTyPEI);
KOHTPOJb H OLIGHKA PE3yJIbTATOB OCBOCHHS yIeOHOH NUCHHAIINHEL.

IIporpamma paccumrana Ha 135 4acos, U3 KOTOpBIX 43% yueOHBIX 3aHATHH OTBOJWTCS HA
IIpaKTHUeckue W naboparopHble 3aHATHS. CamocTosTeNbHAS paboTa COCTABIAET 26% y4ebHOro
BPEMEHH, CIUIAHUPOBAHHI €€ TEMAaTHKa, BAIBI ¥ GOPMEI B KAXKIOM paszele.

IynkT «IlepedeHs HEOOXOMMMOrO NPOrPaMMHOIO OOECIEYCHHS» 3alONIHEH, B CITHCKE
OCHOBHOM JMTEpaTyphl OTCYTCTBYIOT M3[aHWs, BBIIYIIEHHbIE Oonee 5 ner Hasaj. OnpeneneHs!
TpeGOBaHys K MaTEpHAILHOMY O0eCIedeHuIo IporpamMmel. B pasnene «OneHOYHBIE CPEACTBA IS
KOHTPOJIS YCIIEBAEMOCTH) pa3paboTaHa CHCTEMA KOHTPOIS OBNIAJICHHUSMU 3HAHUAMA W YMCHUIMU
[0 K&XKIOMY pasieny nporpammsl. TemaTuka # GOPMEI KOHTPOJIA COOTBETCTBYIOT LE/AM U 3a1a9aM
yaeOHOM TUCIUIUINHEL

Yerko chopMyIMpoBaHHAs LeNb NPOrpaMMBI M CTPYKTYpa HaXOIITCS B JIOTHYECKOM
cooTBeTcTBUH. B mporpamme 2 pasznena, 26 TeM.

CozepxaHnue OpOrpamMMBl HANPABICHO HA JOCTHXKEHHWE Ppe3yIbTaToOB, ONPEIEIIIEMBIX
®I'OC. Conepanue OTpaXKaeT IOCIEIOBATENBHOCT: (QOPMHUPOBAHMS 3HAHWK, YKA3aHHBIX B
®I'OC. B monHO# Mepe OTpakeHs! BUAB! paboT, HANpaBICHHBIE Ha IPUOOPETeHHE YMEHAH.

[IporpaMma MOXeT OBITH DPEKOMEHIOBaHA MJIS MCIOJNB30BAHMS B 00pa30BATEILHOM
npoiecce MTHCIIO ©T'BOY BO «Ky6I'V».

Penensenr Ironko T.I'. mpodeccop, ZOKTOP
XMMHUYECKHUX HAYK, npodeccop kadenpsl

Z . anamaTHueckoi xumun «Kyol'V».
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