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11.02.06 Texauueckas 3KCILTyaTalns TPAHCIIOPTHOIO PAIUO3IEKTPOHHOTO

o0opynoBaHus (10 BUJaM TPAHCIIOPTA).
13.02.11 Texnuueckast SKCILTyaTalls U OOCITYKUBAHHUE dJIEKTPUUECKOTO U

ANEKTPOMEXAHUYECKOTO 000pYy10BaHUs (110 OTPACIIAM).
25.02.03 TexHuueckas sKCIuTyaTalus JIEKTPUPUIIUPOBAHHBIX U MHJIOTAXKHO-

HABUTAIIMOHHBIX KOMILJICKCOB.
09.02.01 KommbroTepHbIe CHCTEMBI i KOMIUICKCHI.
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PabGowas mporpamma ydeOHOW AMCHMIUIMHBI pa3paboTaHa Ha ocHoBe DexepanbHOrO
rocyJIapcTBeHHOTO obOpa3oBarenpHOro (manee — OI'OC) mo crnenuambHOCTSIM  CPEIHETro
npodeccuonansHoro obpazoBanust (nanee — CIIO), B coorBercTBUM ¢ PekoMeHamusMu 1o
OpraHu3aliil  TOJYYCHUsT CpEIHEro oomero o0pa3oBaHUS B Tpejaeiax  OCBOCHUS
00pa3oBaTeNbHBIX MPOrPaMM CPEIHEro MpodecCHOHAIBHOr0 00pa3oBaHMs Ha 0a3e OCHOBHOTO
o0rrero o0Opa3oBaHus C y4eToM TpeOOBaHUH (enepaabHbIX FOCYIapPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB M TOJy4aeMOH MPO(PECCHH WM CHEHHATbHOCTH CPEIHEro NpodecCHOHaIbLHOrO
oOpa3oBanus (mucekMo JlemapTaMeHTa rocy1apcTBEHHOM MOJIMTHKY B cepe MOATOTOBKH KaJIpOB
u JIIO Munobpuayku Poccum ot 17.03.2015 Ne06-259), mnpumepHoil mporpaMmsbl
001eo0pa3oBaTeIbHOM  JUCHUIUIMHBL ~ «XUMUS»  pEeKOMEeHIoBaHHOW  DenepaabHbIM
rOCYJapCTBEHHBIM  AaBTOHOMHBIM  yupexnaeHuem «®DenepanbHblii  WHCTUTYT  pPa3BUTHS
oopazoBanus» (PI'AY «DPUPO») ngna peanu3anuu OCHOBHOM MNpodecCHOHATBLHOU
obpasoBarensHoil nporpammbl CITO Ha 6a3e ocHoBHOro oOmero odpasoanus (IIporokon
No 3 o1 21.07.2015 1.) 1714 crieuaIbHOCTEH:

11.02.06 Texnuyeckas dKCIUIyaTalus TPAHCIOPTHOTO PaIMO3IEKTPOHHOTO 00O0pyIoBaHUs (110
BUJIaM TPaHCIOPTa),

13.02.11Texuuueckas JKCILTyaTalus u o0CITy)KHBaHHE 3IEKTPUUYECKOTO u
AIIEKTPOMEXAHUYECKOT0 000PYA0BaHUS (110 OTPACISIM),

25.02.03 TexHuueckas 3KCIUTyaTalus SJIEKTPUPHUIUPOBAHHBIX U MUIOTAKHO-HABUTAI[MOHHBIX
KOMILIEKCOB,

09.02.01 KommibroTepHbIE CUCTEMBI U KOMILJICKCHI.

Opranuzanusa-pa3paboTuuk: PbuUlbCKMH aBHALMOHHBIA TEXHUYECKMH KOJUIEDK - (uinan
(enepasbHOrO TOCYAapPCTBEHHOTO OIOPKETHOTO 00pa30BaTENbHOIO YUPEXKICHHS BBICIIETO
o0Opa3oBaHusi «MOCKOBCKMH TOCYAapCTBEHHBIH TEXHMYECKHH YHUBEPCUTET TIpa)JIaHCKOU
aBuarun» (MI'TY T'A)

IIporpammy cocraBuiI:
becconona H.E., npenogasarens Peuibckoro ATK - punmnana MI'TY TA

Penenzenr:
Kopocrtenes A.H., mpenonasarens Peimbckoro ATK - punumana MI'TY T'A
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1. MACIIOPT PABOYEN ITPOT'PAMMbBI YUEBHOM JUCIUILINHBI
OY .06 XUMUA

1.1.006acTh npuMeHeHusi padoyeii mporpaMmmbl

Pabouas mporpamma yueOHOW NUCHUIUTHHBI SBIISETCS YACTHIO MPOTPAMMBI TIOJTOTOBKU
crienanuctoB cpennero 3BeHa (manee - IITIC3) B coorBerctBuM ¢ DI'OC CIIO mo
CIEUUATBLHOCTSIM:

11.02.06 TexHuueckasi dKCIUTyaTalusi TPAHCIIOPTHOTO PATUOAICKTPOHHOTO 000pymoBaHus (110
BUJIaM TPaHCIOpTa),

13.02.11 Texnuueckas AKCIUTyaTalus u o0cy)KuBaHUE 3JIEKTPUYECKOTO u
AIIEKTPOMEXAHUIECKOTO 000pYA0BaHUS (TIO OTPACIISIM),

25.02.03 TexHuueckas 3KCIUTyaTalus SJIEKTPUPHUIMPOBAHHBIX U MUIOTAKHO-HABUTAI[MOHHBIX
KOMILJIEKCOB,

09.02.01 KomnbroTepHbIE CUCTEMbI U KOMILJIEKCHI.

1.2. MecTo y4eOHOM JUCHUILIMHBI B CTPYKTYpe NIPOrpaMMbl NOATOTOBKH
CIEHHATHCTOB CPeHero 3BeHa

YyeOHas AUCHHMIUIUHA «XUMUS» H3ydaeTcsl B 00MIe00pa30BaTeIbHOM IMHKIIC Y4eOHOTO
maHa [TTICC3 Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHMs.

1.3. Hean u 3agaum y4eOHOI JMCHUILIMHBI — TPeOOBAHUSA K pPe3yJibTaTaM
OCBOEHHUS Y4eOHOI TMCUUIIIUHBI.

- (hopmupoBaHHe y 00y4arOIMUXCsl YMEHHUS OLIEHUBATh 3HAYMMOCTh XMMUYECKOTO 3HAHUS JUIs
KaKJIOTO 4YEJIOBEKa;

- ¢opmupoBaHHe y OOy4yaroIIMXCs LEJIOCTHOTO NPEACTABICHUS O MHUpPE U POJIM XUMHUH B
CO37IaHUM COBPEMEHHOMN €CTECTBEHHO-HAYyYHOW KapTUHBI MHUPA; YMEHUS OOBICHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOLIEH  JEUCTBUTEIIBHOCTU: IPUPOAHOW, COLMAIBHOM, KYJIbTYpHOH,
TEXHUYECKOH CPEJIbl, — MCIOJIB3Ys JUIs TOTO XUMHUYECKHUE 3HAHNUS,

- pa3BUTHE Yy OOydYaroUIMXCs YMEHMH pazinuyaTh (DakTbl M OILEHKH, CpPAaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHUSIMH OLICHOK U CBA3b KPUTEPHUEB C ONIPEAEICHHON CUCTEMOMN
LEHHOCTEH, POpMYIUpOBaTh U 000CHOBBIBATh COOCTBEHHYIO MO3UIIUIO;

- npuoOpeTreHue OOy4aroUIMMKCS ONbITa PAa3HOOOpA3HOM N€ATENbHOCTH, TIO3HAHUSA U
CaMOIIO3HAHUs; KIIOYEBBIX HABBIKOB, MMEIOIIMX YHHMBEPCAJIbHOE 3HAYEHHME JI1 Pa3INYHBIX
BUJIOB JESTEIBHOCTU (HABBIKOB PELICHHUS MpOoOJeM, MPUHATHS PELIEeHUH, MOUCKa, aHalu3a U
00paboTku HH(pOPMAIH, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB M3MEPEHH, COTPYAHUYECTBA,
06e30macHOTO 0OpaIeHus C BEIIECTBAMHU B IIOBCETHEBHOM JKU3HM ).

1.4. Pe3yabTaTnl 0CBOCHHS Y4eOHOM AUCHUIIIHHBI

OCBOCHHE COJACpP)KAHUA YyUeOHOM IUCHUIUIUHBI «XUMHUS», OOCCTCUMBACT JIOCTHIKEHHUE
00y4JaIOIIUMUCS CIETYIOIINUX PE3yIbTaTOB:

®  JIUYHOCTHBIX:
- YyBCTBO TOPAOCTU U YBAXKEHUS K UCTOPUU U JOCTHIKEHUSIM OTEUECTBEHHOW XUMHUYECKOU
HAyKH; XUMHYECKHU IPaMOTHOE MOBEJEHHE B MPO(EeCCHOHANBHON AEATeIbHOCTH U B OBITY MpHU
o0palleHny ¢ XMMUYECKUMH BEIIeCTBAMHU, MaTepUATIAMU U TIPOIIECCAMH;
- TOTOBHOCTb K IMPOJOJKEHHIO OOpa30BaHMsI W MOBBINICHHS KBaTU(UKAUUU B U30paHHOMN
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po(hecCHOHANEHOM AEITeTbHOCTA U OOBEKTUBHOE OCO3HAHUE PO XUMUYECKUX KOMIETCHIIUN
B 3TOM;

- YMCHHC HUCIOJIB30BaTh OOCTHUIKCHUA COBpeMeHHOfI XUMHUYECKOU HAayKM HW XHUMHWYCCKHUX
TEXHOJIOTUH /ISl TIOBBIIICHUS] COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHS B BBIOPAHHOMN
po(hecCHOHANTLHOM e TEIbHOCTH,

® Memanpeomemmubix:
- HCIOJIb30BAaHHME PA3IMYHBIX BHUJOB ITO3HABATCIIBHOM  JICATEIBHOCTH M OCHOBHBIX
WHTEIJICKTYaTbHBIX OMNepanuid (MMOCTAHOBKH 3a1adu, (OpMYJIUPOBAaHUS THUIIOTE3, aHAIW3a U
CUHTE3a, CPaBHCHHs, OOOOIICHMS, CHCTEMAaTH3allid, BBIABICHUS IPHUYMHHO-CJICICTBEHHBIX
CBsI3CH, MOMCKA aHAIOTOB, ()OPMYIMPOBAHUS BBIBOAOB) IS PEIICHUS IMMOCTABICHHOW 3a1auH,
IMPUMECHEHHE OCHOBHBIX METOJIOB TO3HAHHS (HAOIIOACHMS, HAYYHOrO SKCICPHUMEHTA) JUISA
U3YYCHUS DPA3JIMYHBIX CTOPOH XMMHYECKHX OOBEKTOB M IMPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOIUMOCTh CTAJIKMBATHCS B MPOPECCHOHAIBHOM cdepe;
- MCIIOJIb30BAHKE PA3TUYHBIX UCTOYHUKOB JUISI IMOTYYCHHS] XUMUYCCKOW MHPOpPMAIIUU, YMEHUE
OILICHUTHh €€ JOCTOBEPHOCTh JUISI JIOCTUXKCHHUS XOPOIIMX PE3yJbTaToB B MPOPECCHOHATBLHON
coepe;

®  NpeoOMemmubix.
- cOPMHPOBAHHOCTH MPEICTABICHUI O MECTE XUMHH B COBPEMEHHON HAayYHOW KapTHUHE MHPA;
MOHMMAHUE POJIM XUMHH B (POPMHUPOBAHWUU Kpyro3opa U (PYHKIIMOHATHLHOW TPaMOTHOCTHU
YeJIOBCKA JIJIS PEIICHUS MPAKTHYSCKUX 3a/1a4;
- BIIQJICHWEC OCHOBOIIOJIATAOIIMMHA XUMHYCCKHUMH TMOHSATHSIMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAaHHE XMMUYECKON TEPMHUHOJIOTUECH U CHMBOJIMKOM;
- BJIaJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHHS, HWCIIOJB3YeMbIMH B XUMHHU:
HaOJIF0ICHUEM, OITUCAHUEM, U3MEPEHHEM, DKCIICPUMEHTOM; YMEHHE 00padaThiBaTh, OOBSICHATh
Pe3yNIbTaThl TIPOBEJACHHBIX OIBITOB M JIEJAaTh BBIBOJBI, TOTOBHOCTh U CIIOCOOHOCTH MPUMCHSITH
METO/IbI TO3HAHUS TIPU PELICHUH MPAKTUYECKUX 3a]1aY;
- c()OPMUPOBAHHOCTh YMEHHsS J1aBaTh KOJUYECCTBEHHBIC OIEHKH M TPOU3BOAWTH PACYETHI IO
XUMHUYECKUM (pOopMyriaM U ypaBHEHUSIM;
- BIIQJICHHE TTPABWJIAMU TEXHHUKHU 0€30MTaCHOCTH TPU UCTIOJIB30BAHUN XUMUICCKUX BEIECTR;
- chOpMHUPOBAHHOCTh COOCTBEHHOW MO3MIMH MO OTHOLIEHUIO K XMMHYECKOW WH(pOpMaluu,
MOJTy4aeMOU U3 pa3HBIX HCTOYHUKOB.

1.5. KotuyecTBOo 4acoB Ha ocBOeHHe padoyeil MporpaMMbl Y4eOHOM JMCHUIIIHHBI

MaKCHUMaJbHON yueOHOU Harpy3ku oOyuyaromerocss 108 wacos, B ToM umcie:
00s3aTenbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocst 78 4acos;
caMoCTOsTeNIbHON paboThl oOyyatomierocss 30 yacos.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI H BUAbI YUeOHO# padoThI

Bupa yueOHoii padoThI Oovem uacos
MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 108
O0s3aTesIbHAsI AYIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:
MPAKTUYECKHE PAOOTHI 16
CamocrosiTejibHas padoTa o0yuyarierocsi (Bcero) 30

IIpomexyTounas arrectauus B popme auddepeHIpoBaHHOTO 3a4eTa BO 2 CEMECTpe




2.2. TemaTnyeckuii IJIaH M coJep:KaHue YUeOHOM TMCUMILTHHBI

OV .06 Xumusi

HaumeHnoBanue
Pa3/iesioB U TeEM

Conep:xxaHue y4eOHOT0 MaTepHuaJia, IaGopaTopHbIe PaGoThl, CAMOCTOATEIbHASI padoTa
00y4aroIuXxcs

O0beM yacoB

Yposensn
OCBOEHUS

Paszgen 1.
O0mas 1 HeOPpraHuvYecKass XUMMsI.

68

Tema 1.1.

OcCHOBHBIE MOHATHS
M 3aKOHBI XUMHUH.

Copep:xaHue yuedOHOro MaTepuaJia

Beenenne. Hayunble MeToAbI MO3HAHUS BEUIECTB M XUMUYECKUX SIBJICHUN. Posib sKcriepuMeHTa U TEOpUH B
XUMAU. MOAETNPOBaHNE XUMUIECKHUX TIPOIIECCOB. 3HAUCHNE XMMHUHU P OCBOEHHH crieranbHocTe CIIO
TEXHAYECKOTO MPOGHUIIS.

OcHoBHbIE MOHATUS XUMUH. BemectBo. AToM. Monekyna. Xumudeckuil anement. Amtotponus. [Ipocteie
U CIIO)KHBIE BemecTBa. KauecTBEHHBIH M KOJMYECTBCHHBIM COCTaB BEIIECTB. XHUMHYECKHE 3HAKA H
¢dopmynel. OTHOCUTETHHBIC aTOMHAS M MOJICKYJIsipHas Macchl. KonmaecTBo BemecTsa.

OCHOBHEIE 3aKOHBI XHMHH. CTCXI/IOMGTPI/UI. 3akoH COXpaHCHHA MACChl BCILICCTB. 3aK0H MOCTOSHCTBA
CoCTaBa BEIICCTB MOJ'IGKyJ'IinHOﬁ CTPYKTYPBI. 3akoH ABoraz[po n CICACTBUA UX HETO. PacueTHbic 3amaun Ha
HaXO0XJICHUEC OTHOCHTEILHOU MOHCKyHﬂpHOﬁ MaccChbl, ONPCACICHUC MacCOBOM A0 XUMHUYCCKHX
OJICMCHTOB B CJIO’KHOM BCIICCTBC.

Mopenn aTOMOB XMMHUYECKHX 3JEMEHTOB. Moaenn MOJEKyJ MPOCTHIX M CIOXKHBIX BemiecTB. Kommekums
IIPOCTHIX M CIOKHBIX BemecTB. MHTepaKTHBHBINA Ypok. leMoHCTpanus.

CamocTosiTe1bHast padoTa 00y4aloMXcs.
1. TTonsiTHE O XUMHUYECKON TCXHOJIOTHH, OHMOTEXHOJIOTHH U HaHOTCXHOJIOT'MH, - IIOATIOTOBKA
pedepata
2. AJIOTpONHS] METAJUIOB - TIOJTOTOBKA COOOIIEHUS

Tema 1.2.
Iepuoanueckuii
3aKOH M
IHepuonnueckas
cucremMa
XHMHYECKHX
semenToB J.U.
MenpaesieeBa u
CTPOEHHE aTOMa.

Coaep:xkanue yue0HOT0 MaTepuasa

[epuoguueckuit 3akon .M. Menneneea. Otkpeitue .M. Menneneebim Ilepuonnyeckoro 3akoHa.
IMepnognueckuii 3akoH B ¢opmynupoBke .M. Mengeneesa. Ilepuonndeckass Tabivia XUMHYECKUX
3JIEMEHTOB — TpaduuecKoe 0TOOpakeHHe MepHoIUIecKoro 3akoHa. CTpyKTypa HepHOANYECKON TaOIHIIbL:
neproibl (Majble ¥ 00JbIINe), TPyHIbI (TTIaBHAs U HOO0YHAs).

Crpoenue aToma u nepuoaudeckuii 3akon J[.M. MenzaeneeBa. ATOM — CloXKHas yacTHua. Sapo (IpoToHsI U
HEWTPOHBI) M 3JIEKTpOHHAsT 00o0Jouka. M3otombl. CTpoeHHE 3JIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB
Majbix MepuojoB. OCOOEHHOCTH CTPOEHHsS DJIEKTPOHHBIX O0O00JOYEK AaTOMOB 3JEMEHTOB OONBIINX
nepro/10B (TIepexoAHbIX 37eMenToB). [ToHsTHE 06 OpOUTANSX. S-, p- U d-OpGuTanmy.

ONeKTpOHHBIE KOH(PHUTYpalMd aTOMOB XHMMHYECKHX djJeMeHToB. CoBpeMeHHas (HOpMyIHpPOBKa
HNEPUOIUYECKOr0 3aKOHA. 3HAUYEHHE NEPUOJUUYECKOrO 3aKOHA U MEPUOJUYECKON CHCTEMBl XUMHUYECKUX
anemenTtoB J|.M1. MenaeneeBa i pa3BUTUS HAYKU ¥ IOHUMAaHHUA XUMUYECKOHN KapTUHBI MUDA.

Pasmuunbsie  gopmer  [lepuomudueckoit AW. Mengeneesa.

HNuTepakTHBHBIN YpokK. JleMoHcTpanus.

CUCTEMBI XUMHYCCKUX 9JICMCHTOB

CamocrosiTesbHAasi paboTa 00y4arouuxcs.




1. XwusHsb u gesrenpHocTh J[.M.Menaeneena - MOAroOTOBKa COOOIICHHUS

2. PammoaxtuBHOCTh. MCmoOnb30BaHWE pAIMOAKTHBHBIX HM30TONOB B TEXHHYECKHX LENAX -
MMOATOTOBKA COOOIIEHUS

3. PeHTreHOBCKOE U3IYYCHHUE U er0 HCIOJIh30BAHUE B TSXHUKE M MEAMIIMHE - TIOATOTOBKA pedepaTa

Tema 1.3
CTpoeHue BellecTBa.

Copep:xaHue yuedOHOro MaTepuajia
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WMonHass xumMu4deckas CBS3b. KaTI/IOHI)I, nux 06pa3OBaHI/Ie U3 aTOMOB B PE3YJIbTAaTC MNPOLCCCa OKUCJICHUA.
AHI/IOHI)I, ux 06pa30BaHI/Ie M3 aTOMOB B PE3YyJIbTATC MPOLECCa BOCCTAHOBJICHUA. Wonnas CBsA3b, KaK CBA3b
MCKIY KaTUOHAMU U aHUOHAMHU 3a CUCT JJICKTPOCTATUYCCKOTO IMPUTIKCHUS. Knaccnquaum{ HOHOB: IIO
COCTaBy, 3HAKy 3apsdaaa, HaAJIU4IHIO FHI[paTHOﬁ 000mouku. MoHHEIE KPUCTAJITIMYCCKUC PCIICTKH. CBolicTBa
BCHICCTB C HOHHBIM THIIOM KpPICTaJ'IJIH‘IeCKOfI PCUICTKH.

KoBanentnas xumudeckas CBs3b. MexaHU3M 06pa3OBaHI/IH KOBAJICHTHOM CBSI3HU (06MeHHbIﬁ u JTOHOPHO-
aKHeHTOpHHﬁ). 3J'I€KTpOOTpI/IL[aTeJ'ILHOCTB. KoBanenTurie MoJsIpHasA W HCIOJApPHAsA CBA3U. KpaTHOCTB
KOBaJICHTHOM CBSI3H. MOHeKyHHpHHe U aTOMHBIC KPUCTANIMYCCKUC PCHICTKU. CBolicTBa BC€OICCTB C
MOJICKYJIIPHBIMU 1 aTOMHBIMU KPHUCTAJJIMYCCKUMHU PCHICTKAMMU.

Mertammmdeckast CBs3b. MeTainmdeckass KpUCTAUINIecKash peleTka ¥ MEeTANTHIecKass XUMIYECKas CBS3b.
Ou3nyecKie CBOMCTBAa METAIIOB. ATperaTHbIC COCTOSHHS BEIIECTB M BOJAOPOIHAS CBA3b. TBEpHOE, KHUIKOEC
U Ta3000pa3HOE COCTOSHUS BemIecTB. llepexol BemecTBa W3 OMHOTO arperaTHOTO COCTOSIHHS B JIPYTOE.
BopopoHas cBs3b. (JIeKuus-Bu3yaau3anus)

Uuctele BemecTtBa U cMecH. [loHsTHE O cMecu BemiecTB. ['oMoreHHble W TreTeporeHHbie cmecu. CocTaB
cMeceil: 00beMHast 1 MaccoBasi 1I0JIM KOMIIOHEHTOB CMECH, MacCOBast 10 MPUMECEH.

Jucniepcubie cucteMbl. [loHsATHE 0 mucmepcHoil cucteme. JucmepcHas (asza U AMCIEPCHOHHAs cpera.
Knaccudukarus nucnepcHsix cucteM. [IoHITHE 0 KOJUTOMIHBIX CUCTEMAX.

OO0Opasnbl  MHUHEpPAJIOB C HOHHOW KPUCTAUNIMYECKOW PEIIeTKON: KaiblWTa, TanuTa. Mojaenu
KPUCTAJUTMYECKUX PEIIeTOK «CyXoro ipfaa» (wiu ifoma), anMasa, rpadura (wim kBapua). OOpasisl
pa3IMYHBIX JUCHEPCHBIX CUCTEM: dMYJIbCUM, CYCIEH3HM, a’po3osel, reneid u 3oiei. UHTepakTUBHBIN
YPOK. /leMoHCcTpanus.

CamocrosiTesbHAst padoTa 00y4arouuxcs.
1. CBoiicTBa BEIIECTB C HOHHBIM THIIOM KPHCTAILNTHYECKON PEIISTKH, - TOITOTOBKA COOOIICHNUS
2. [TonsTHE O KOJIOUTHBIX CHCTEMAX, - IOJATOTOBKa pedepaTa
3. MuHepalsl ¥ TOPHBIE TOPOJIBI KaK MIPUPOIHBIE CMECH, - IOATOTOBKA pedepara
4. AHoManuu (pU3NUECKUX CBOWCTB BOJBI — MOJTOTOBKA COOOIICHUS

Tema 1.4
Boaa. PacTBopbl.
DJIeKTPOJIMTHYECKAS
AucconMaLMS.

Coaep:xanue yue0OHOT0 MaTepuasa

Bopa. PactBopel. PactBopenume. Boma kak pactBopurens. PactBopumocts BemiecTB. HackileHHble,
HEHaCBILIEHHbIE, IEPECHIILIEHHbIE PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B, KUAKOCTEH U TBEPABIX
BEIECTB OT Pa3IMIHBIX PakTopoB. MaccoBas 0y paCTBOPEHHOTO BenecTBa. (Jlekuusa-Bu3yaanzanms)

ONeKTpOIUTHYECKAs TUCCOLUHUALUS. DIEKTPOINTBI M HEIIEKTPOIUTHI. DJIEKTPOIUTHUECKAsS JHUCCOLUALIUSL.
MexaHu3MBbl JIEKTPOJIUTUUECKON AUCCOLUALMM Ul BEIECTB C Pa3IMYHBIMU TUIIAMU XUMUYECKOU CBA3H.
I'uapaTupoBaHHBIE U HETUAPATHPOBAHHBIE HOHBL. CTENEeHb 3JIEKTPOIUTHIECKOM aucconnarmy. CHiIbHBIE U
cimabpie AeKTpouThl. OCHOBHBIE TOJOXEHHS TEOPHH 3JIEKTPOIMTHYECKON auccormanuu. Kucmotsr,
OCHOBAHHS U COJIM KaK JIEKTPOJIUTHI.




IIpakTnyeckoe 3anaTue Nel [IpurorosieHue pacTBopa 3aJaHHOM KOHIICHTPALUN

PactBopumocTs BemiecTB B Bojie. CoOupaHue ra3oB METOJOM BBITECHEHHs BOJbl. PacTBopeHHe B Boje
cepHOll kncioTel. OOpa3mpl MUHEPATBHBIX BOJ Pa3NUYHOrO HazHaueHWSI. VWHTepaKkTHBHBINA YpOK.
JdeMoHcTpauus.

CamocTosiTe1bHAsI padoTa 00y4aloLIHXCH.
1. IlpumeHeHUE BOABI B TCXHUMYECKUX LIEJISX.- HOATOTOBKA COOOICHUS
2. XKecTkocTh BOJIBI M CIOCOOBI €€ YCTpaHEHUs!. — ITOJrOTOBKA COOOIICHNUS

Tema 1.5

Knaccudukanus

HEOPraHuYeCKNX

COeIMHEHUH 1 UX
CBOJiCTBA.

Copep:xaHue yuedOHOro MaTepuaJia
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Kucnorsl u ux cBocTBa. KHCIOTBI Kak 3J€KTPOJUTHL, UX KIacCH(UKALXS 10 Pa3iIWYHBIM IIPU3HAKAM.
XUMHYECKHE CBOWCTBA KHCJIOT B CBETE€ TEOPUHM 3JIEKTPOJIUTHYECKOW aucconmanuu. OcoOeHHOCTH
B3aMMOJICHICTBUS KOHIICHTPUPOBAHHON CEpHOM M a30THOM KHCIOT ¢ MeTamiamMu. OCHOBHBIE CIOCOOBI
MOJTy4eHUs KUCJIOTHI. (JIeKnmsi-BU3yaau3anus)

OcHoBaHMs U UX cBOWCTBA. OCHOBAaHUS KakK AJIEKTPOJIUTHI, UX KIaCCH(UKAIMS MO Pa3IMuHBIM IIPH3HAKAM.
XYUMUYECKUE CBOMCTBA OCHOBAHMM B CBETE TEOPUU IIIEKTPOJIMTUYECKOW Jucconuanuu. PasnoskeHue
HEpacTBOPUMBIX B BoJie ocHOBaHHH. OCHOBHBIE CIIOCOOBI TOJIYYESHHUS] OCHOBAHUIA.

Comnu 1 ux cBoifctBa. Conu Kak 371eKTpoiauThl. Coiu cpeHue, KUCIIble U OCHOBHBIC. XMMHUYECKH CBOMCTBA
COJICH B CBETE TCOPHH IIEKTPOIUTIHYSCKON aucconuanmi. CocoObl moxydeHus coneit. ['uaponms corneii.

Oxcunbl 1 ux coiictBa. ConeoOpasyromue i HeconeoOpasyromte okcuasl. OCHOBHEIE, aM(pOTEPHBIC U
KHCJIOTHBIC OKCHIBL. 3aBHCUMOCTh XapaKTepa OKCHIa OT CTCIICHH OKUCIICHHS 00pa3yIoIero ero MeTaua.
XuMuueckue cBOMcTBa OKCUAO0B. [lomydeHne OKCUI0B.

HpaKaneCRoe 3anaTHe Ne2 BzaumMopeiicTBUE KUCIOT ¢ OKCUIaMU METAJIIIOB

B3aumonelicTBue a30THOM ¥ KOHLEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ MeTaulaMyu. MHTepaKTHBHBIH YPOK.
JemoncTpanus.

CamocrosiTesbHAst padoTa 00y4arouuxcs.
1. Hcnosnp30BaHue CEPHOM KUCIOTHI B IPOMBINIUICHHOCTH, - OJATOTOBKA pedepara
2. Enkue menoun, nx MCHoIb30BaHNE B IPOMBIIIJIEHHOCTH - ITOJIrOTOBKA pedepara
3. OKCHIBI M COJIM KaK CTPOUTEIIbHBIE MAaTepPHAJIbl — ITOJrOTOBKA COOOIICHNUS

Tema 1.6
XuMHuUyecKne
peaKiuu.

Coaep:xanue yue0HOT0 MaTepuasa

Knaccudukanms XuMudeckux peakuuid. Peakium coequHeHHs, pa3loKEHHs, 3aMEIleHHs, OOMeHa.
Kartamuruueckue peakiun. O6paTuMble 1 HeoOpaTHMBbIE peaknni. [ OMOTEHHbIE U TeTepOreHHBIC PEaKIIHy.
DK30TepMHUUECKHE 1 IHJOTEPMUIECKUE PEaKUU. TepMOXUMHYECKHE ypaBHEHHS.
OKHUCIUTENTFHO-BOCCTAHOBUTENIbHBIE peakunu. CreneHb OkucHeHHs. OKUCINUTENs M BOCCTAHOBIICHHE.
BoccraHoButenb M OKHMCIEHHE. MeTOA 3JIEKTPOHHOIO OajmaHca JUld COCTaBIEGHHUS ypaBHEHUH
OKHCITUTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKIINHL.

CKOpOCTh XUMHUYECKUX peakiuid. [IoHATHE O CKOPOCTH XHMHYECKHX PEeakIiid. 3aBHCHMOCTb CKOPOCTH
XMUMHWYECKUX PEaKIUil OT Pa3TUYHBIX (aKTOPOB: MPHUPOIBI PEArHPYIOUINX BEIIECTB, MX KOHIIEHTPAIHH,
TEMIIEPaTypPbl, IOBEPXHOCTH COIIPUKOCHOBEHUS U UCIIOJIb30BaHMSI KaTalIu3aTOPOB.

OOpatuMocTh XUMHYECKHX peakiuid. OOpaTiMble 1 HeoOpaTHMbIE peakiui. XUMHYECKOe paBHOBECHE M
CHOCOOBI €ro CMENICHUsL.

MpakTuyeckoe 3anaTue Ne3. Peakmun, naymue ¢ oOpa3oBaHHEM OCaJlKa, ra3a UIN BOJBI.
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3aBUCHMOCTh CKOPOCTH B3aUMOJICHCTBHSI COISTHOW KHCJIOTHI C METAJUIAMH OT MX HMPUPOJBI. 3aBUCUMOCTh
cKkopocTu B3ammogeicTBus okcuma menu (Il) ¢ cepHoO#t KMCTIOTEI OT TeMmrepaTypsl. NMHTepaKTUBHBII
YPOK. /leMoHcTpanus..

CamocTosiTe1bHAsI padoTa 00y4alOLIHXCH. 3
1. [TpakTHyeckoe NPUMEHEHNE IEKTPOIIN3a - MOATOTOBKA pedepara
2. Pa¢uHupoBaHye 1IBETHBIX METAUIOB — ITOJI'OTOBKA COOOICHHUS
3. ITpon3BoACTBO aMMHaKa: CHIPhE, ammaparypa — IOAr0TOBKA COOOIIEHUS
Tema 1.7 Cojepsxanue yueOHOI0 MaTepuasa 11
Metajuibl 1 =
HeMeTAJLIbL. Meramnbl. OcCOOCHHOCTH CTPOEHHMST aTOMOB M KpucCTauioB. (Dusuyeckue CBOWCTBA METAIIOB. 2
Krnaccudukanms MeTayuloB 1O  pa3IMyHBIM  [pU3HaKaM. XHUMHYECKHE CBOWCTBa  METaJUIOB.
ONEeKTPOXUMUAYECKUNA DS HampsDKeHHMH MeTauioB. Metammotepmus. OOmue crmocoObl  IONydeHUS
MetaioB. llonstne o Metammyprud. Ilupomeramimyprus, THIPOMETAUTYpTHsl M 3JICKTPOMETaLTypTHs.
CrutaBbl YepHBIE U IBETHBIE.
Hemeramnsl. OcoOEHHOCTH CTPOEHHSI aTOMOB. HeMeTasl — IpOoCThIe BEIIeCTBA. 3aBHCHMOCTh CBOWCTB 2
TaJOTeHOB OT UX MOJIOKEHHMS B IepHOIIMIecKoil cuctemMe. OKHUCINTENbHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA
HEMETAJUIOB B 3aBUCUMOCTH OT UX ITOJIOKCHUS B PAIY IEKTPOOTPUIATEIHHOCTH.
[pakruueckoe 3anaTue Ned [lomyuenne, coOupaHne u paclio3HaHUE Ta30B. 2
I[pakTuyeckoe 3anaTHe NeS.PerreHne SKCIepUMEHTAIBHBIX 33129 2
Komrekius merayuios. B3anmonelicTBre MeTanioB ¢ HeMeTa/ulaMu (KeJe3a, IUHKA ¥ aJIFOMHHUS C CEpPOH,
ATIOMHHUS C HOJIOM, CypbMBI C XJIOPOM, TOpeHHe jkene3a B xjope). ['openue meramuioB. Kosurekius
HemetaioB. ['openune HemetawioB (cepsl, ¢ocdopa, yrimst). Komekiuum TPOAYKIUA CHIHKATHOU
MPOMBIILIEHHOCTH (cTekia, dapdopa, dasiHca, HEeMEHTa Pa3IMYHBIX MapoK U Jp.). UHTepaKkTHBHBIN YpOK.
JeMoHcTpanus.
CamocTosiTe1bHast padoTa 00y4aloMXCs. 3
1. Kopposust MeTaiuioB: XuMudeckas ¥ aJieKTpoxuMudeckas. CriocoObl 3alIUThl METAIIOB OT
KOppO3HH,- HOATOTOBKA pedepara
2. ITpou3BOCTBO UyTr'yHa U CTaNH,- MOATOTOBKA pedepara
3. KpbutaTerii Metaint, - HOATOTOBKA COOOIICHUS
4. [Tpon3BOACTBO CEpPHOMN KHCIOTHI — ITOJJTOTOBKA COOOIICHNUS
Pazpnen 2. 40
Oprannyeckasi XUMHS.
Tema 2.1 Coaep:xkanue yueOHOro MaTepuasa 6
OcHOBHbIE TOHATHS =
opraHHYecKoii IIpenmer opranndeckoil xumuu. IIpupoaHble, HICKYCCTBEHHbBIE U CUHTETUYECKHE OPraHUUYECKUE BEILECTBA. 2
XHMHH ¥ Teopust CpaBHEHHE OpPTraHMYECKHX BEIIECTB C HEOPTaHMYECKMMH. BaneHTHOoCcTh. XHMMHYECKOEe CTpOeHHE Kak
cTpoeHus TIOPAAOK COCAMHCHUA aTOMOB B MOJICKYJIBI 110 BAJICHTHOCTH.
OpraHuYecKnx Teopust crpoeHust opraHmueckux coenuHeHnid A.M. ByriepoBa. OCHOBHBIE ITIOJOXKEHHS TEOPUHU
CoeTHHeHHii. XMMHUYECKOTO CTpoeHMs. M3omepus u wu3oMepbl. XuMHYecKHe (OPMYJIBI M MOAEIH MOJISKYT B
OpraHu4YecKOi XUMHUH.
Kraccudukarms oprannyeckux BeriecTB. Kiaccudukaius BeecTB 10 CTPOSHUIO YIIIEPOHOTO CKeJeTa 2

Hamuuuio  QyHKuMOHambHBIX Tpynm. T'omonmorm u  romosorus. Hawama Homenkiuarypsl  |UPAC.
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Knaccupukammss peakuuii B opraHmdeckoil XuMuu. Peakmum mnpucoenanHeHHs (THIPHPOBAHUS,
TJIOTEeHUPOBAHUS, TUIAPOTaJIOTEHUPOBAHUS, THUApaTaluu). Peakuuu OTIIEIIeHUs] (AeTUAPUPOBAHUS,
JEeTUAPOTAIOTCHUPOBaHUs, Aeruaparamun). Peakuum 3amemieHus. Peakunmm wnzomepmsammu. (Jlexkuusi-
BU3yaJIM3alusl)

Moaenu MOJIEKyJ TOMOJIOTOB ¥ K30MEPOB OpPraHUueCKuX coequHeHN. MHTepaKTUBHBIN yPOK.
JdemoncTpanus.

CamocTosiTe1bHAsI padoTa 00y4aloLIHXCH.
1. Vcropust BOSHUKHOBEHHS Pa3BUTHSI OPTraHUUECKOH XMMHUH — ITOJIrOTOBKA COOOILIECHNUS
2. PoJIb 0TeYeCTBEHHBIX YUCHBIX B Pa3BUTHH OPraHUYECKOW XMMHUH, - IOJrOTOBKA pedepaTa

Tema 2.2
Yraesogopoas! u ux
NPpHUPOIHbIE
MCTOYHHUKH

Conep:xanue yueOHOro MaTepuajia

11

ArnxaHbl. AJKaHBI: TOMOJIOTMUECKUH psAA, M30MepUs U HOMEHKJIATypa ajJKaHOB. XHMMUYECKHE CBOWCTBA
alKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEIIEHNE, Pa3JIOKEHNE, AeTUApHpoBaHye. [IpuMeHeHne alkaHOB Ha
OCHOBE CBOJCTB.

ANKeHBl. ODTWIEH, €ro TOoJy4eHHe (ACTHIPHUPOBAHHEM OJTaHa, JETOJMMEpU3alMell IONNATHIICHA).
I'omonoruueckuii psa, U30Mepusi, HOMEHKIATypa aJKCHOB. XHUMUYECKUE CBOMCTBA 3TUJICHA: TOPEHUE,
KadecTBEHHbIC peaknnu (obeciBedrBaHNE OPOMHOM BOJBI U PacTBOpA NMEpMaHIraHaTa Kajus), THIpaTanus,
nosuMepusanus. [Ipumenenue 3TuIeHa Ha OCHOBE CBOMCTB.

Juensl n xayuyku. [IoHATHE O AMEHaX Kak yTIeBOAOPOAAX C ABYMsS ABOHHBIMHU CBs3sMH. CONpsKEHHBIE
IWeHbl. XUMHYeCKHe CBoWcTBa Oyraamena-1,3 w m3ompeHa: obOecnBednBaHHE OpPOMHOM BOIBI M
noJIMMepu3aLus B Kayuyykd. HaTypanbHblil U CUHTETUYECKHE KaydyKU. Pe3una.

AnknHpl. AnermneH. XHWMHYECKHE CBOWCTBA aleTHIICHA: TOpPEHHE, OOecBeYHBaHHE OPOMHOW BOIbI,
IIPUCOEUHEHUE XJIOpOBOAOpOAa M ruaparanus. IlpuMeHeHue aneTwieHa Ha OCHOBE CBOMCTB.
MesxkitaccoBasi H30MEpHS C alKaJIueHAMU.

Apensl. benzon. Xumuueckue CBOHCTBa O€H30ia: TOpPEHHE, pPEaKIMH 3aMelieHus (TaloreHUpOBaHUE,
HUTpoBaHue). [Ipumenenne OeH301a Ha OCHOBE CBONCTB.

IIpupoaHble MCTOYHMKHU YINIEBOLOPONOB. lIpuponHBIi ra3: cocraB, NPUMEHEHHE B KauyeCTBE TOILIUBA.
Hedts. Coctas u nepepadotka Hedru. [leperonka Hedtr. HedrenmpoayKkTor.

IIpakTuuyeckoe 3anaTHe Ne6. [Tlonyuenue oTuneHa. M3ydeHue ero CBOHCTB.

I'openne MmeraHa, 3THIEHa, aleTWIeHa. Pa3nojkeHHe kaydyka NMpH HAarpeBaHHUM, HCIBITAaHWE MPOILYKTOB
paslioKeHus: Ha HempenenbHocTh. Komekumst oOpasnoB Hedtn u  HedrempomykToB. Kommexkums
«KaMeHHBIHT yromp W MPOAYKIUS KOKCOXMMHYECKOTO IPOM3BOJACTBa». WHTEepaKTHMBHBINH YpPOK.
JdeMoHcTpanus.

CamocrosiTe1bHast padoTa 00y4alOLIHXCH.
1. OcCHOBHBIE HAIIPaBICHHUS MPOMBIIIJICHHOW NIepepadOoTKN IPUPOTHOTO Ta3a - IIOATOTOBKA
pebepara
2. [Tpouecchl npoMbinuieHHON TepepadoTky HedTH. OKTaHOBOE YMCIIO0 OEH3MHOB U IETAHOBOE
YHCIIO AU3ETHHOTO TOTUTHBA - OJATOTOBKA COOOIIEHUS
3. Kokcoxummyeckoe mMpon3BOACTBO U €T0 MPOAYKIUSI — HOATOTOBKA COOOIIEHUS

Tema 2.3

Copep:xanue yueOHOr0 MaTepHaJa

11
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Kuciopoacoaepxaux
He opraHuvyecKue
COeTHHEHHS.

Cruprsl. [lomyyeHue sTaHosa OposkeHHEM IUIIOKO3bI U TWApaTanueil aTuneHa. ' mapoxcuiabHas rpymnmna Kak
¢ynkuonanbHas. [IoHATHE O TpeneNbHBIX OJHOATOMHBIX CIHpPTax. XHWMHUYECKHE CBOWCTBA 3TaHOJA!
B3aUMOJCHCTBHE C HATPHEM, OOpa30BaHWE MPOCTHIX M CIOXKHBIX 3(HUPOB, OKHUCICHHE B aJbICTHI.
[IpumeHeHne 3TaHONa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCJIEACTBUS U NpeaynpexacHue. I munepun
KaK MpEACTABUTENIh MHOTOATOMHBIX CHHPTOB. KadecTBeHHas peakius Ha MHOTOATOMHBIE CITHPTEI.
[Ipumenenue ravuepuHa.

Oenon. Ou3ndeckne U XUMUYECKHE CBOWCTBA (eHONMa. B3anMHOe BIHsSIHHE aTOMOB B MOJIEKYJe (eHOIa:
B3aUMO/ICHCTBUE C THPOKCUAOM HaTpusl U a30THOW KucioToi. [Ipumenenne deHona Ha OCHOBE CBOMCTB.
HNuTepakTHBHBINH ypok (Jeknusi-Bu3yajausamus).

Anpnerunpl. [Tonstue 00 ampaerunax. AnbAeruaHas TPYyna Kak QyHKIHOHANbHAS. DOpMabACTH] U €ro
CBOMCTBA: OKHCJCHHE B COOTBETCTBYIOUIYIO KHCJIOTY, BOCCTaHOBJIEHHE B COOTBETCTBYIOLIUH CIUPT.
[onyueHue anpleruaoB OKUCICHHWEM COOTBETCTBYIOLIMX CHUPTOB. [IprMeHeHue Qopmanbaernia Ha
OCHOBE €I'0 CBOMCTB.

Kap6oHoBsie kucnotsl. [ToHsTHE 0 KapOOHOBBIX KHcHIOTax. KapOokcupHas rpymnmna Kak (GyHKIHOHAIbHAsL.
I'omonoruyeckuil psia NpeneabHbIX 0JHOOCHOBHBIX KapOOHOBBIX KUCIOT. [losrydeHne kapOOHOBBIX KHCIIOT
OKHCIICHHUEM aJlbJeTUI0B. XHUMHYECKIE CBOWCTBA YKCYCHOM KHCIIOTHI: OOLIHE CBOHCTBA C MHHEPAIBEHBIMH
KUCIIOTaMH M peakius Tepudukanun. [IpuMeHeHHe yKCYCHOW KHCJIOTHI Ha OCHOBE CBOMCTB. Bricmime
JKUPHBIC KUCJIOTHI HA MPUMEpPE MATBMUTHHOBOM U CTEapHHOBOM.

Crnoxuble 3¢upsl U xupbl. [lodydeHne CIIOKHBIX 3QHUPOB peaknuerd dtepudukanmu. Ciaoxubie 3Qupsl B
pupoe, X 3HadeHne. [IprMeHeHre CIOKHBIX A(PUPOB Ha OCHOBE CBOWCTB. JKUPHI KaK CIOXHBIC d(QUPHI.
Knaccupukamms >xupoB. XUMHUYECKHE CBOHCTBA JKHUPOB: THAPOIU3 W THIPUPOBAHUC >KUAKUX IKHPOB.
IIpumeneHue KUPOB HA OCHOBE CBOMCTB. Mblia.

VYraeBospl. YiieBoabl, Ux KiaccuuKais: MOHOCaXxapu sl (TIII0K03a, GpyKTO3a), AUCaXxapHu sl (caxapo3a)
U monucaxapuabpl (Kpaxmal W I1ejuTioio3a). [ Jroko3a — BEmecTBO C JIBOWCTBEHHOW (QyHKIUEH —
IBJETUAOCTIMPT. XUMHUYECKHE CBOIICTBA IJIIOKO3BI: OKHCIIEHHE B TIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHUE
B copouT, criupToBoe OpoxkeHue. [IpuMeHeHne rIroko36l Ha OCHOBE CBOMCTB.

Ilonatue o peaxkmusax IOJUKOHICHCAIMM W THAPOJIM3a Ha IpPHUMEpe B3aUMOIIPEBPAICHUH: TIIOKO3a-
oJIMcaxapus.

Oxwucienne cnupra B anbleruia. PactBopumocTh (eHONa B BOAe NpH OOBIYHOI TemmepaType ¥ IpH
HarpeBaHHU. OKHCIICHHE QJIBJCTHIOB M TJFOKO3bl B KHCIOTY ¢ Tnomouiplo runpokcuna memu(ll).
KauectBennass peakiuss Ha KpaxMau. Komnmekumss a¢upHbIX Macen. HWHTepakTHBHBIH  YPOK.
JdeMoHcTpaums.

CamocrosiTesibHAst padoTa 00y4arouuxcs.
1. DTtaHoJI: BeJnuaiIiee 01aro UiM CTPAIIHOE 3710 - TTOATOTOBKa pedepaTa
2. AJIKOTOJIM3M | ero Mpo(dUIaKkTHKa - TOArOTOBKa pedepara
3. 3HaueHue YIIIeBOI0POJIOB B )KHMBOW IPUPOJIEC U KM3HU YEJIOBEKA- ITOJI'OTOBKA COOOIIECHHUS

Tema 2.4

Coaep:xkanue yue0HOT0 MaTepuasa

12
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A3oTcoaep:kanue
OpraHu4eckue
COe/IMHEeHHUS.
IHosinMmepsl.

Awmunsl. [TonsTie 00 amuHax. AnudaTHyeckue aMUHbI, UX KacCu(UKays 1 HOMEHKIJIaTypa. AHUINH, KaKk 2
opraHudeckoe ocHoBaHue. [lomydeHune aHmnMHa w3 HUTpoOeH3oma. lIpiMeHeHWe aHWIMHA Ha OCHOBE
CBOMCTB.
AMMHOKHCIIOTEL. AMMHOKHCIIOTBI Kak aMm(oTepHble IU(PYHKINOHAIBHBIE OPraHMYECKHE COCIMHEHHUS.
XUMHUYECKHE CBOMCTBA aMUHOKHCIOT: B3aMMOJACHCTBHE CO IIEIOYaMH, KUCIOTaMH U JAPYr C JIPyroM
(peaxnust monuKoHAeHcaMu). [lenTunHas cBsI3b W MOIMIENTHABL. [IprMEHEHNE aMHHOKHCIIOT Ha OCHOBE
CBOMCTB.
HNurepakTuBHblii Ypok (Ypok-npesentauusi). benku. [lepBuuHas, BTOpUYHAs, TPETUYHAs CTPYKTYpPbI 2
OenkoB. XHMHUYECKHE CBOMCTBAa O€JIKOB: TOpEHHE, [EeHATypalus, THIPOJU3, LBETHBIC pEAKLHUH.
Buonornueckue GpyHKIMN OSIKOB.
[Monumepsl. benku n monucaxapuabl kKak ouononuMepsl. [Inactmaccsl. [lonyuenne momMMepoB peakuuen
MOJIMMEpH3allMd M TIOJUKOHJIEHCAMH. TepMOIUIaCTHYHBIE U  TEpMOPEAKTHBHBIE  IIJIACTMACCHI.
[MpeacraButenu miactMacc. Bomokna, mx kinaccudukanus. OTAenbHbIE NPEACTABUTEIH XUMHYECKHX
BOJIOKOH. MHTepaKkTHBHBINA Ypok (Ypok-nipe3eHTALUs).
IIpakTuyeckoe 3ansaTne Ne7. PemieHne dKCIIEpUMEHTAIBHBIX 3a/1a4 HAa WACHTH(UKAIMIO OPraHHYECKUX 2
COEIMHEHUH.
2
IpakTnueckoe 3ansTue Ne§. PacriozHaBanus miacTMacc U BOJIOKOH
. 2
HuddepernnpoBaHHbIii 3a4eT
PactBopenne OenkoB B Boze. JleHaTypaiust pacTBopa Oeika KypHHOTO Siilla CIIMPTOM, pacTBOpaMHu COJIeH
TsDKEJIBIX METAJUIOB U ITpH HarpeBaHuy. MHTepaKTHBHBIN YPOK. JleMoHCTpanus.
CamocrosiTesbHAst padoTa 00y4arouuxcs. 2
1. bBenkoBas 0cHOBa IMMYHHTETa - HOATOTOBKA pedepara
2. TIpomplnureHHOE TPON3BOJICTBO XMMHUYECKHUX BOJIOKOH - ITOJITOTOBKA COOOIICHHUS
3. Hcnosp3oBanue ruaponn3a O€JIKOB B IPOMBIIIIIEHHOCTH — TIOATOTOBKA COOOIIEHHS
Hroro 108

Jl1st XapaKTepUCTUKU YPOBHSI OCBOEHMsI y4eOHOI0 MaTepuaa UCTIOIb3YIOTCS ClIeAyIoLINe 0003HAYESHUS:

1 — o3HaKoMUTENbHBIH (Y3HaBaHUE paHee N3yYEHHBIX OOBEKTOB, CBOWCTB);

2 — penpoyKTHUBHBIN (BBITOJIHEHUE ACATEIBHOCTH 10 00pas3ily, MHCTPYKINH WU 110]T PyKOBOJICTBOM)

3 — NPOJYKTUBHBIN (IUTAHUPOBAHKE M CAMOCTOSTEIBHOE BBHIIIOIHEHNE JIEITEIILHOCTH, PelIeHNe TPOOJIEMHBIX 3a71a4)
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3. YCJIOBUSA PEAJIN3ALINA PABOYE TPOTPAMMBI YYEBHO
TACHATLITAHBI

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanuzamus pabodeii mporpaMmbl y4eOHON TUCHIUILIMHBI TPpEOyeT HAIMYMS y4eOHOTO KaOMHEeTa
«XuUMHD.

O6opynoBanune y4eOHOro KabuHeTa:

1. KitaccHas mocka.

2. JleMOHCTpaLMOHHBIN CTOJ

3. BeITsxHO#M mKad

4.Y4eOHble TOCOOUS U METOINYECKas INTEPaTypa.

5.JlabopaTopHoe o6opymoBaHue (TIEPUOJMUECKAs CUCTEMa XMMUYECKUX 3eMeHToB [1.11.
Memnneneesa, TabauIa paCTBOPAMOCTH COJIEH, KHCIOT U OCHOBAHUH B BOJIE, TIAKATHI
1o o01Iel ¥ HEOPraHWYECKON XUMUHM, IIJIaKAThI 10 OPraHUYECKONW XUMUH, XUMAYECKasT
MOCy/la, XUMHYCCKHE PEAKTUBBI, J1a0OpaTOPHBIC BECHI M PA3HOBECHI, KOJUICKIIHH:
«Mertably, «['opHBbIe TOPOIBI», «IIIacTMACChl M BOJIOKHAY).

Texnuueckue cpeacTsa 00y4eHHUs:
1.  APM npenopaBatens

1.2. UudopmanuoHHoe odecrieyeHue 00y4eHust

ITepeyenb pexoMeHAyeMbIX Y4eOHBIX HM3AaHuil, MHTepHeT-pecypcoB, NAONOJIHUTEIbHOM
JIUTEPaTypPhbl

OcHoeénble UCMOUYHUKU:

1. JL.C.Tyseii, P.II. CypoBuesa. Xumus 10 k1. M., Ipoda, 2013.

2. JLC.Tyszeit, I''I1.CypoBuesa, I'.I". JIeicoBa. Xumus 11 k1. M., [Ipocda, 2013.

3. Taopuensa O.C. Xumus. 10 xmacc. ba3oBwlii ypoBeHb: ydueb. s oOmieoOpa3oBar.
yupexaenuit. — M., 2013.

4. Tabpuensu O.C. Xumusa. 11 xnacc. ba3oBbiii ypoBeHb: yueO. nisi oOuieoOpa3oBar.
yupexaenuit. — M., 2013.

,ZIOI’lOﬂHumeJleble UCMOYHUKU:

1. Tabpuensn O.C. Xumusa 1 mpernojaBaTens: yueOHo-meroandeckoe nocoodue / O.C.
["a6puensu, I'.I". JIsicoBa — M., 2009.

2. Tabpuensn O.C. Hacronpnas kuura yuurens xumuu: 10 xmace / O.C. I'abpuensn, U.I.
OctpoymoB — M., 2009.

3. T'abpuensn O.C. HacronpHast kHura yuurens xumun: 11 xnacc: B 2 4. / O.C. I'abpuensH,

I'.I". JIercoma, A.I'. Beexgenckas — M., 2009.

Yepnobennckas [.M. Meronuka o0ydeHns XUMUH B cpeaHei mkoie. — M., 2010.

5. T'abpuensu O.C. JIsicoBa I'.I'. Xumus ans npernogaBarens: MeToauueckoe nocodue. M.,
2009.

e
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6.

7.

lNabpuensu O.C. Xumus: oprad. xumus: yue0. s 10 k1. o0meodpa3oBat. yuapexaeHU
¢ yrury6on. u3yuenuem xumuu / O.C. T'abpuensa, U.I'. Octpoymos, A.A. Kapiiosa — M.,
2009.

I'a6bpuensn O.C. O6mas xumus: yaeOHuk g 11 xi1. obmeoOpa3zoBar. yupeKAeHUH ¢
yray6os. n3ydenueMm xumun / O.C. I'a6puensn, U.I'. Octpoymos, C.H. Conosses, @.H.
Mackaes — M., 2009.

Humepnem- pecypcoi:

1.

2.

Omumnuana «Ilokopu BopoObEBBl ropei». [DnekTpoHHBI pecypc] — WwWw.pvg.mK.ru
(mara o6pamenus 25.08.2016 r.)

OOpa3oBaTeNbHBIA CaWT MJIsI IIKOJBHUKOB «XUMHA». [DIEKTPOHHBIN pecypc].
www.hemi.wallst.ru (zata oopamenus 25.08.2016 r.)

OOpa3oBaTebHbBIN cauTt TSt IKOJbHUKOB. [DnexTpoHHbIA pecypc]
www.alhimikov.net  (mara o6pamenus 25.08.2016 r.).

15


http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/

4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHHMSI YYEFHOM
JUCHUIIJINHBI
KonTpoinb 1 o11eHKa pe3yabTaTOB OCBOCHHS YUE€OHON AMCUUILUIMHBI OCYIIECTBISAETCS
IpernojaBaTeIeM B IMpoOIecce MPOBEACHUS J1a00opaTOpHBIX padOT, TECTHPOBAHUS, a TAKKe
BBITIOJIHEHUSI 00 y4alOMUMUCA UHIUBUAYAIbHBIX 3a1aHUN

Conepxanune XapakTepucTUuKa OCHOBHBIX BUI10B @DopMbI U METOAbI
00y4eHuUs NAesiTeJIbHOCTH CTY/IeHTOB (Ha KOHTPOJISI M OLIEeHKH
YPOBHE Y4eOHBIX IeiicCTBHI) pe3yJbTaToB 00y4YeHusl
Baxueitimue YMeHue gaBaTh ONpEIEIICHUE U 1. ®ponranpHele WU
XHMHYeCKHUe ONEpUPOBATH  CIEAYIOIIUMHU  XU- UHAUBHUIyalIbHbIC
NMOHATHUSA MHUYECKUMHU MOHATHUSIMU: BEILIECTBO, paboThI
XUMHYECKHUI AJIEMEHT, aToM,

MOJIEKYJIa, OTHOCUTEJIbHbIC aTOMHAas
U MOJIEKYyJspHas MacChl, HOH,
AJJIOTpOIIKUA, U30TOIIbI, XUMHUYCCKaA
CBSI3b,  JJEKTPOOTPHIATECIBHOCTb,
BaJICHTHOCTBb, CTCIICHbL OKUCJICHHA,
MOJIb, MOJISIDHAsE Macca, MOJSPHBIN
00beM  Ta3000pa3HbIX  BEMIECTB,

BCIICCTBA MOJICKYJIAPHOT'O n
HCMOJICKYJISIPHOTI'O CTpOCHUA,
paCTBOPHI, QJICKTPOJIUT n
HCOJICKTPOJIHUT, DBJICKTPOIUTHUCCKAA
Jucconuanms, OKHCIIMTCIIb n
BOCCTaAaHOBUTCIIb, OKHUCIICHHEC )51

BOCCTAHOBJICHHE, TEIUIOBOH 3P ekt
peakuuu, CKOPOCTh XHMHYECKOU
peakiuy, Karajiu3, XHUMHYECKoe
paBHOBECHE, YTJIEPOJIHBINH CKeJeT,

GbyHKIMOHAIbHAS rpymnmna,
HN30MCPHA, TOMOJIOTHUA
OcHoBHBIC dopMmynupoBaHue 3aKOHOB 1. ®ponTanbHBIE U
3aKOHbI XMMHUHU COXpaHCHUA  MAacCChl BCIICCTB n WHJIAWBUIYAJIbHBIC
IIOCTOSIHCTBA COCTaBa BEIIECTB. Oecenpl.
YcraHoBKa MPUYNHHO- 2. Kaprouku-
CIIEICTBEHHOM CBs3U MEXIY 3a/1aHus.
COJIep)KaHUEM OTHX 3aKOHOB U 3. TlpakTudeckue
HallMCaHUEM XUMHUYECKUX (OpMYyI 3aHATUSA
u YpPaBHECHUH. YcraHoBKa
JBOJIIOLIMOHHOMN CYLIHOCTH

MEHJICJICEBCKOH WM COBPEMEHHOU
GOpMyITHUPOBOK  MEPHOAHYECKOTO
zakona JI. WM. Mennaeneena.
OObscHeHne (U3UUYECKOTO CMBICIA
CHMBOJIUKHU MePUOTUICCKON
TaOMUIIBI XUMUYECKUX DIEMEHTOB
. . MenneneeBa (HOMEpoOB dJe-
MEHTa, TMepuoja, Tpynmel) U
yCTaHOBKA MPUYUHHO-
CIIeJICTBEHHOM CBSI3H MEXKY
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CTpOEHUEM aToma U
3aKOHOMCPHOCTAMHU N3MCHCHUS
CBOICTB AJIEMEHTOB u
00pa3oBaHHBIX HMMH BEIIECTB B
nepuojax u rpymnmnax.
XapakTepuCTUKA 3JIEMEHTOB MaJIbIX
u OONBIIMX TMEPHOJOB MO HUX
nojoxeHuro B llepuonnueckon
cucteme [. 1. Menneneena

OcHoBHBIE
TEOPHH XUMHUU

YcTaHOBKa 3aBUCHUMOCTH CBOMCTB
XUMHYECKUX BEIIECTB OT CTPOCHUS
aTOMOB o0Opa3yromux 170'¢
XUMHYECKUX 3JIEMEHTOB.
XapakTepucTukKa BaYKHEUIIIUX
TUIOB XUMHUYECKUX CBsI3€H M OTHO-
CUTEIBHOCTU 3TON TUIIOJOTHUH.
OObscCHEHHE 3aBUCHUMOCTH CBOWCTB
BEIIIECTB OT UX COCTAaBa U CTPOCHUS
KPHUCTAJUIMYECKUX PEHIETOK.
DopMyIUpOBKa OCHOBHBIX
MOJOXKEHU N TEOpUH
3JEKTPOJUTHUYECKON AucCcOoLUanuu
U XapaKTepUCTUKAa B CBETE OTOU
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCJAMHEHU.
DopMyIUpOBKa OCHOBHBIX
MOJIO)KEHUNW TEOPUU XUMHUUYECKOTO
CTPOEHHUS OpPTaHUYECKUX
COCIMHEHUN M XapakTepUCTHKa B
CBET€ OTOM  TEOpPUM  CBOMCTB
OCHOBHBIX KJIaCCOB OPTaHMYECKUX
COEIMHECHUN

=

TectupoBanue
OpoHTaTBHBIE U
WHUBU]TyaJIbHbIE
Oecenbl.

BaskHelimmue
BeIlecTBa
MaTepHaJIbl

XapakTepucTHKa COCTaBa,
CTPOEHHUS, CBOMCTB, NOJYYEHUS U
IPUMEHEHUS BaXKHEHUIINX METAJIIOB
(TA u A rpynn, antoMuHuUs, Xeie-
33, a B €CTECTBEHHO-HAay4YHOM
npodune W HEKoTOopbix  d-
HJIEMEHTOB) U UX COCAMHEHUH.

XapaKkTepUCTHKA COCTaBa,
CTPOEHHUS, CBONCTB, IOJYYEHHUS U
MpUMEHEHUS BaXKHEH X
nemetaiuioB (VIIIA, VIIA, VIA
rpymnm, a Takxke a3zora u (docdopa,
yriepoaa U KpeMHUs, BOAOpPOJa) U
UX COEIWHEHHH. XapaKTepUCTUKA

COCTaBa, CTpPOEHHUS, CBOJIICTB,
HOJ'Iy‘-IeHI/IH nu HpI/IMeHeHI/ISI
BaKHEHIITUX KJIaCCOB
yIJI€BOJ0POI0B (amkaHOB,

OUKJIOAJIKaHOB, aJKCHOB, AJIKHHOB,

1.

2.

3.

Pa3noypoBHEBBIE
TECThI
IIpaxTHueckue
3aHATUSA
WNunuBunyanbHbie
Y TPYIIIOBBIE
IIUCBMEHHBIE
paboTsl
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apeHOB) W HMX HamboJyiee 3HAYUMBIX
B HapOJHOXO3SAMCTBEHHOM ILIAHE
MpeCTaBUTEICH.

AHanoruysnas XapaKTepPUCTUKA
Ba)KHEHIIINX npeJcTaBuTene
JPYrux  KJIAcCOB  OpPraHUYeCcKUX
COCIMHEHUM: MeTaHojJa M 3TaHoJIa,
CIOXHBIX J3(QUPOB, KUPOB, MBI,
anpaeruioB  (dbopManbaeTHAOB U

aleTajibAeruaa), KETOHOB
(ameToHa), KapOOHOBBIX  KHCJIOT
(yxcycHoM KHUCJIOTHI, 1S

€CTECTBEHHO-HAyYHOT'0  npoduis
NpEeACTaBUTENCH APYrUX KJaccoB

KHCJIOT), MOHOCaXapuJI0B
(TJIIOKO03BI), ICcaxapuaoB
(caxapo3ssbl), MoJIMcaxapuaoB
(kpaxmaina u LEJLTIOJIO3HI),

aHUJIMHA, AaMHHOKHCJIOT, OEJIKOB,
UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH, Kay4YKOB, IJIaCTMacC

XUMHYeCKHH Hcnonb3zoBanue B yuyeOHOM U Kaproukn —
SI3BIK npoQeccuoHaIbHON  1EsTEIbHOCTH 3a/laHus
CHMBOJIMKA XUMHYECKUX TEPMHHOB u KonTponbHbie
CHMBOJIMKH. BOIIPOCHI
Ha3zBanume H3ydeHHBIX BELIECTB IO
TPUBHAJIBHOM WIH MEXIYHAPOIAHOU
HOMEHKJIaType U OTpa)X€HHe COCTaBa
3TUX COCAUHEHUH C  IOMOUIBIO
XUMHUUYECKUX (HopmyII.
Otpaxenue XUMHYECKHUX
IIPOLIECCOB € MOMOUIBIO YPaBHEHUU
XUMHYECKHX peaklIui
XuMuveckue OO0BbsicHeHHEe CYIIHOCTH @poHTaNbHBIE U
peakuumn XUMHYECKHUX IIPOLIECCOB. VHAWBHUYaJIbHbIE
Knaccudukanus XUMHAYECKUX Oecennl
peakuun o pa3IMYHBIM Pabora c
IpU3HAKaM: 4YHCIy W  COCTaBY JTUAAKTHYECKUM
INPOAYKTOB u pEeareHToBs, MaTepuaioM
TENJIOBOMY addekry, [IpakTrnueckue
HalmpaBlieHHto, ¢dasze, HAJTUUIHUIO 3aHSATHS
KaTaJIn3aTopa, U3MEHEHUIO

CTEIICHEH OKMCJIEHHUS DJIIEMEHTOB,
00pa3yromux BeecTna.

VYcraHoBKa MNpPU3HAKOB 0OIIETO U
pPa3INYHOTO B THUIIOJOTMH pEaKIUl
s HEOpPraHUYECKOU u
OpPraHUYECKON XUMUH.
Knaccupunukanus  Bemecrs U
MIPOLIECCOB €  TOYKH  3PEHHSA
OKMCJIEHUSI-BOCCTAHOBJICHHS.
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CocraBieHuE YpaBHEHUN peaKIUil C
MOMOIIFI0 METOAA JJIEKTPOHHOTO
OanaHca.

OOBbscHeHne 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH pEaKIuu M
MOJIOKCHUS XUMHYECKOTO
paBHOBECHS oT Pa3JIMYHBIX
¢dakTOopoB

XuMHu4YecKkHi
IKCHEePUMEHT

Bremonnenue
IKCIIEPUMEHTA B
COOTBETCTBUU c
0e30I1aCHOCTHU.
Habmogenue, buxcanus u
oInurcaHue pe3yJIbTATOB
MPOBEJCHHOTO AKCIIEPUMEHTA

XUMHYECCKOI'O
IIOJTHOM
IIpaBHUJIaMHU

Brinonnenue
XUMHUYECKOTO
JKCTICPUMEHTA

XuMu4eckas
uHpopmanua

[TpoBenenue CaMOCTOSITEILHOTO
MOMCKa XUMUYECKO HHpOpMaALIUH C
UCITOJIb30BaHUEM pa3TUIHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISAPHBIX
W3JaHU,  KOMIBIOTEPHBIX  0a3
JNaHHBIX, pecypcoB HHTepHeTa).
Hcnonp3oBanue KOMITBIOTEPHBIX
TEXHOJIOTHUH it 0o0paboTKM U
nepenavyu XUMHUYECKOU
uHQOpPMAIUK U €€ MPEeICTaBICHUS B
pas3IuYHBIX opmMax

IloaroroBka

pedepara,
coo01eHus

Pacuersl
XHMHYECKUM
popmynam
YPaBHEHUSAM

mo

YcraHoBKa 3aBUCHUMOCTH  MEXKIY
KAQueCTBEHHON W KOJMYECCTBEHHOMU
CTOPOHAMH XHMMHYECKHUX OOBEKTOB
Y TIPOLIECCOB.

Pemenne pacueTHbIX 3amad 1o
XUMUUYEeCKUM (GopMysiaM U ypaBHE-
HUSIM

@poHTaIBHBIE U
WHAMBHUyaJIbHbIE
Oecenbl
Kaproukn —
3a/laHus

IIpopunsuoe

U

npogeccuoHaNbLHO

3HAYMMOE
cojep:KkaHue

OOBsicHEHHE XUMHUYECKUX SBICHUH,
OPOUCXOJALIUX B IPHUPOJE, OBITY U
Ha MPOU3BOJICTBE.
Onpenenenue
MPOTEKAHUS
[IpeBpallleHUN B
YCIOBUSX.
CobtoeHre mpaBuil HKOJIOTUUECKU
rPaAaMOTHOTO TIOBEJEHUS B OKpPY-
JKarouen cpene.

OneHka BIUSHHAS  XUMHYECKOTO
3arpsi3HEHUs OKpYXKaIoIeh Ccpenbl
Ha OpraHu3M 4YeJOBEeKa U Jpyrue
KUBBIE OPTaHU3MBI.

Cobmtonenue mpaBuia 0€30MaCHOTO
oOpaiieHus ¢ TOPIOYMMH U TOK-
CUYHBIMHU BEIIECTBAMHU,
7a00paTOpHBIM  000PYIOBAHUEM.

BO3MOXXHOCTEN
XUMHUYCCKHUX
pa3INYHBIX

[IpakTrueckue
3aHATUSA
OpoHTaIBHBIE U
WHUBU]lyaJIbHbIE
Oecenbl.
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[ToaroToBka pacTBOPOB 3aJaHHOMU
KOHILICHTpAallMKM B OBITY WM Ha MpO-
U3BOJICTBE.

Kpurnueckas OLICHKA
JIOCTOBEPHOCTH XUMUYECKOU
uHpopManum, TMOCTymamIen wu3
pa3HbIX HCTOYHUKOB
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