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1. OBIIASA XAPAKTEPUCTUKA PABOYEM [TPOT'PAMMBbI YYEBHOM JUCIHHUIIIINHBI
«XHUMUSA»

1.1. O0J1acTh NPUMEHEHHUS POrPaAMMBI

Pabouass mporpamma y4eOHOW IUCIUIUIMHBI SIBIISIETCS YacThIO TIPOTPAMMBI
MOJITOTOBKY CIICIIHATUCTOB CPEIHETO 3BeHA B COOTBETCTBHH C MMCHhMOM MHHHCTEPCTBA
oOpa3zoBanusi u Hayku Poccuiickoit ®enepamuu ot 17 wmapra 2015r. Ne(6-259
"PekoMeHIanu 1O OpTraHHW3aIlMM IOJyYEHHUs CpeaHEro oO0Imero oOpa3oBaHHS B
npefenax OCBOCHHS O00pa3oBaTeNbHBIX TMPOTPAMM CpPEIHEro MpodeccrnoHaTbHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO oOOIIEro o0O0pa3oBaHUs C YYETOM TpeOoBaHUM
dbenepalibHBIX TOCYIapCTBEHHBIX 00pa3oBaTEIbHBIX CTAaHAAPTOB U  IMOJIy4aeMOu
npodeCcCUM WIN CTEeIUATIBLHOCTH CpeaHero npodeccuoHabHOr0 oO0pa3oBaHus .

[Iporpamma y4eOHOW JUCIUIIMHBI MOXKET OBITh HCIIOJIb30BaHA JIPYTUMHU
00pa30BaTeIbHBIMU YUPESIKICHUSIMH, PEaTU3YIONIMMUA 00pa30BaTEIbHYIO MPOTPAMMY
cpeaHero o0iero oopa3oBaHusl.

Pabouas mporpamMma JTUCITUIUTHHBI MOXKET UCIIOJIb30BATHCS I 00eCIICUCHHS
00pa30BaTEIHLHOrO MPOIeCcCa HHBAIHIOB | JIUI] C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU
3JIOPOBBSI.

1.2. MecTO MMCHUILTHHBI B CTPYKTYpPe NPOrpaMMbl MOATOTOBKH CIIEIUAJTNCTOB
Cpe/lHero 3BeHa

VYyebnast pucuuiuiiHa «XUMHS» BXOJUT B COCTaB 0a30BBIX AUCIUIUIMH
0011e00pa3oBaTeLHOTO [UKJIA Y4EOHOro TuTaHa, (OPMUPYEMBIX U3 00S3aTEIBHBIX

npeametHbix oonacteit ®I'OC cpennero obiiero oOpazoBaHus JJis CHENUATBHOCTEH
CIIO.

1.3. TpeOoBaHus K pe3yabTaTaM 0CBOCHHS JUCHUILIMHBI « XUMUS»:

ConepskaHue NPpOrpaMMbl Y4eOHOM IMCHUIJIMHBL « XMMHU) HANIPABJICHO HA
AOCTHKECHUE CJIeTYIOUIMX LeJIeH:

* (opmupoBaHHe y OOYy4YaIOMUXCS YMEHHS OIEHHWBATh 3HAYUMOCTH XHMHYECKOTO

3HAHHUS U KaXKIO0TO YEIIOBEKA,

* hopMHpOBaHKE Y 00YHAIOLIUXCS LEJTOCTHOTO MPEICTABIECHUS O MUPE U POJIA XUMUU B
CO3JaHMM COBPEMEHHON €CTeCTBEHHOHAYYHOW KAPTUHBI MHpPA; YMEHHS OOBSICHSTH
OOBEKThI M TPOILIECCHl OKPYKAIOIIEH JEeUCTBUTEILHOCTU: MPUPOIHOM, COIMATBHOM,
KYJIBTYPHOU, TEXHUYECKOMN CPENbl, — MCIOJIb3Ys AJIsI 3TOT0 XUMUYECKUE 3HAHMUS;

* pa3BUTHE y OOydYarOmMXCS yMEHMHA pa3ianuaTh (akTbl M OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSAMH OLICHOK U CBSI3b KPUTEPHUEB C
OTIPE/IETICHHONW CUCTEMOU IIEHHOCTEH, (opMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULUIO;
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* IpUOOpETEHNE OOYYAIOIMMMHUCS OTBITa Pa3sHOOOPA3HOW JEATEIHHOCTH, TO3HAHUS H
CaMOTIO3HAHUS; KIIFOYEBBIX HABBIKOB, HMMEIONIMX YHUBEPCATBLHOE 3HAYEHUE IS
Pa3IMYHBIX BHUJOB JICSITCIIBHOCTH (HABBIKOB PEIICHHS IPOOJIEM, TMPHHATHS PEIICHHM,
MIOKMCKA, aHajau3a U 00pabOTKH MH(POpPMAIMHA, KOMMYHHUKATUBHBIX HAaBBIKOB, HaBBIKOB
U3MEPCHUM, COTPYIHUYCCTBA, OC30IIaCHOTO OOpAICHHUS C BEIIECTBAMH B IIOBCEIHCBHOM
JKU3HH).

OcBoeHMe co/iepKAHUS YIeOHOH TMCHUILIHHBI « XMMHUSD) 00eclieqHBaeT
AOCTHKEHHE CTYIeHTAMH CJIeIVIONIHX Pe3VJIbTATOB:

* IUYHOCHHBIX

— YyBCTBO TOPAOCTH M YBAXKEHHS K HMCTOPUM U JOCTHKEHUSM OTECYECTBEHHOM
XUMUYECKOM HAayKH; XWMHUYECKH TPAMOTHOE TOBEICHHE B MPOPECCHOHAIBHON
JESATEILHOCTH U B OBITY TIPH OOpaIIeHUH C XUMUYECKUMU BEIIECTBAMU, MaTepUaaMH U
MPOIIECCaAMU;

— TOTOBHOCTh K MPOJOJDKEHUIO OO0pa3oBaHUsT M TIOBBINICHUS KBAIU(PUKAIIUU B
n30paHHOM TPOPECCUOHAIBHOW JEATENIbHOCTY U OOBEKTUBHOE OCO3HAHHE POJIH
XUMUYECKUX KOMIIETEHITUH B ATOM;

— YMEHHUE UCIO0JIb30BaTh JOCTHKEHUS COBPEMEHHON XUMUYECKOW HAYKA U XUMHUYECKUX
TEXHOJIOTWMA JUIsi TIOBBIIMICHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM TTPO(PECCHOHANEHOM NESITEIbHOCTH;

* MemanpeomMenmHblx:

— UCIOJb30BaHUE PA3JIMYHBIX BHUIOB IM03HABATEJIBbHOW JACATEILHOCTH M OCHOBHBIX
WHTEJJICKTYaJIbHBIX ~ Omnepanuii (MOCTaHOBKM 3adaud, (HOPMYJIHpPOBAHUS THUIIOTE3,
aHajgu3a ¥ CUHTE3a, CPaBHEHUS, 0000IIEHNS, CUCTEMAaTU3allUN, BBISIBICHUS MPUYUHHO-
CJICICTBEHHBIX CBsI3€H, MOMCKA aHAJIOTrOB, ()OPMYIHPOBAHUS BHIBOJIOB) JIJISl PEIICHUS
MOCTABJICHHOW 3aJlayl, MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (HAOIIOJCHUS,
HAyYHOTO KCIEPUMEHTA) JJISI U3YUYCHHS PA3TUYHBIX CTOPOH XUMUYECKUX OOBEKTOB U
MpOIIECCOB, C  KOTOPHIMH  BO3HUKACT  HEOOXOAUMOCTh  CTAJIKHUBAaThCA B
npodeccruoHanbHoi cdepe;

— HUCTOJIb30BaHHUE PA3TMYHBIX UCTOYHUKOB JJIS MOJYYCHUSI XUMHUUECKON MHopMalmu,
YMEHHUE OIEHUTh €€ JOCTOBEPHOCTh ISl JIOCTHMIXKEHMSI XOPOIIUX Pe3yJbTaTOB B
npodeccruonansHoi cdepe;

* NPeOMemHblxX.

— c(hOPMHUPOBAHHOCTh TPEJCTABICHUA O MECTe XHMHH B COBPEMEHHOW Hay4YHOU
KapTUHE MHpa; TIOHMMAHUE POJU XUMUU B (HOPMUPOBAHHHM Kpyrozopa U
(GYHKIIMOHATBLHOM TPaMOTHOCTH YeJIOBEKa JIJISI PEIICHUS TPAKTUUECKUX 3a]1ay;
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— BJIAJICHUE OCHOBOIIOJATAIOIIMMHA XUMHUYECKUMU MOHATUSIMH, TEOPUAMU, 3aKOHAMH U
3aKOHOMEPHOCTSAMU; YBEPEHHOE TOJIB30BAHHE XHMUYECKOM TEPMHUHOJIOTUEN U
CHUMBOJIMKOM;

— BJIaJICHUE€ OCHOBHBIMHU METOJAMHM HAYYHOTO MO3HAHUS, UCIOJb3YEMBIMU B XHUMUU:
HaOJII0JICHUEM, OIMCAaHMEM, HM3MEpPEHHEM, JKCIEPUMEHTOM; yMeHHE 00paldaThiBaTh,
OOBSCHATH Pe3yIbTaThl TMPOBEACHHBIX OIBITOB M JEJaTh BBIBOABI, TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSATHh METOIbI IO3HAHMSI TIPU PEIICHUH MPAKTHYECKUX 3a/1a4;

— chOpPMHPOBAHHOCTh yMEHHUS J1aBaTh KOJMYECTBECHHBIC OIICHKA W TIPOU3BOJUTH
pacyeThl M0 XUMHUUECKUM (PopMysiaM U ypaBHEHUSIM;

— BJQJICHUE TIpaBUJIaMH TEXHHKU O€30MacHOCTH IIPU HCIIOIb30BAHUU XUMHUYECKHUX
BEILIECTB;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOW TIO3WIIMM II0 OTHOIICHHIO K XUMHYECKOU
uH(popMaIu, mojrydaeMoi 13 pa3HbIX HICTOUYHUKOB.

XapakTepUCTHKA OCHOBHBIX BU/IOB JAeATEJbHOCTH CTYACHTOB (HA YPOBHE Y4eOHBIX
AeCTBUM):

OCBOCHHBIC YMCHUS:

. OIPENICNIATh: BAJICHTHOCTh M CTEIEHb OKUCICHUS XWMHUYECKUX DJIEMEHTOB, THII
XAMHUYECKOU CBA3U B COCIMHECHUAX, 3aps]l HOHA, XapaAKTEP CPelibl B BOJAHBIX PACTBOPAX,
OKHCJIUTEIb W BOCCTAHOBUTEJb, IPHUHAJIC)KHOCTh BEIIECTB K Pa3HbIM KjaccaM
HEOPraHUYECKNX M OPraHWYECKUX COCIUHEHWI; TUIbl PEAKUUd B HEOPraHMYECKOU W
OPraHUYEeCKON XUMUH;

. XapaKTepu30BaTh: S-, P-, d-37eMEHTH MO WX MOJoXeHUio B Ileproawueckoi
cucreme JI.M. MeHneneeBa, oOImyue XMMHYCCKHE CBOMCTBA METAJIOB, HEMETAJLIOB,
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX U OPraHUYECKUX COCTUHECHU;

. OOBSICHSATH: 3aBUCHMOCTh CBOMCTB XMMHYECKOTO 3JIEMEHTa U 00pa30BaHHBIX UM
BeNIEeCTB OT noJiokeHus B [lepuonmyeckon cucreme [[.M. Menneneesa; 3aBUCUMOCTD
CBOMCTB HEOPraHUYECKUX BEIIECTB OT MX COCTABa M CTPOCHUS, MPUPOIY XUMUUECKOU
CBSI3U, 3aBUCHUMOCTh CKOPOCTH XUMHYECKOM peakluu OT pa3IMdHbIX (HAKTOPOB,
PEaKIMOHHOMN CITOCOOHOCTH OPraHUYECKUX COSTUHEHHUM OT CTPOSHUS MX MOJIEKYJT;

. MIPOBOJIUTH PACUETHI IO XUMUYECKUM (POpPMyJiaM U YPaBHEHUSIM PEAKIIHIA;

. OCYIIECTBJISATh  CAMOCTOSITENIBHBIA ~ MOWUCK  XUMHYECKOW  HWHPOpMAIMH  C
UCIIOJb30BAaHUEM PA3JIMYHBIX HMCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAYYHO-
MOMYJSIPHBIX ~W3/IaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHera);
HCIIOJIB30BaTh KOMIBIOTEPHBIC TEXHOJOTHH JJIsi 00pabOTKM W Tepeayd XUMHUYECKOMN
nH(popMaIK U ee MPeACTaBICHUS B pa3IudHbIX opMax;
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YCBOCHHbIC 3HAHUSA:
. pOJIb XMMHUH B €CTECTBO3HAHHH, €€ CBSI3b C JIPYTMMHU €CTECTBEHHBIMH HAayKaMU,
3HaYCHHUE B KU3HU COBPEMEHHOTO OOIIEeCTBA;

. Ba)KHEHIIIME XUMHUYECKHUE IIOHATHSA. BEIIECTBO, XUMHYECKHH DJJIEMEHT, aToM,
MOJIEKyJIa, Macca aTOMOB U MOJIEKYJI, HOH, paJuKall, HyKJIUIbl U U30TOIbI, AaTOMHBIE S-,
p-, d-opOuTanm, XUMHYECKast CBSA3b, MIEKTPOOTPHIIATESIHLHOCTh, BAJICHTHOCTD, CTEIICHD
OKHUCIICHHUSI, MOJIb, MOJISIpHAasE Macca, JJICKTPOJUTHYECKAas AUCCOLMAIUs, KUCIOTHO-
OCHOBHBIE pEaKIMM B BOJHBIX PAaCTBOpPAX, TUIPOJIU3, OKHCICHHUE U BOCCTAHOBIICHHE,
CKOPOCTh XUMHYECKOW peakiuu, TEraoBON 3(PeKT peakiuu, TerioTra oOpa3oBaHUs,
XMMHYECKOE€  pAaBHOBECHME, KOHCTAHTAa  pPABHOBECHS,  YIVIEPOJHBIM  CKEJIET,
(GbyHKIIMOHATIbHAS TPYIIA, TOMOJOTHS, CTPYKTYpHAs W TPOCTPAHCTBEHHAs W30MEpHS,
OCHOBHBIC THIIbI PEAKIMA B HEOPraHWUYECKON U OPraHUYECKON XUMUHU;

. OCHOBHBIE 3aKOHbl XHMHH: 3aKOH COXpPaHEHUS MacChl BENIECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB, llepuoanuecknii 3akon J[.11. Menneneena, 3axoH ['ecca,
3aKOH ABOrajpo;

. OCHOBHBIE = TEOpUM  XUMHUM; CTPOEHUS  aToMa, XUMHUYECKOM  CBS3H,
AIEKTPOJUTHYECKON TUCCOLMAIIUM, KUCIOT U OCHOBAaHWUM, CTPOCHHUSI OPTraHUYECKUX U
HEOPraHUYECKUX COCJAMHCHMI (BKJIOYas CTEPEOXUMHIO), XMMHUUYECKYIO KHUHETHUKY U
XHMHUYECKYI0 TEPMOJMHAMUKY;

. KJaCCU(PUKAMI0O M  HOMEHKJIATypy HEOPraHMYeCKMX U  OpPraHUYEeCKUX
COCIMHCHMI;

. MPUPOJHBIE UCTOYHUKHU YTIEBOAOPOIOB U CIOCOOBI UX NMEPEpadOTKH;

. BEIIECTBA M MAaTE€PHUAIIbI, IIMPOKO HUCIIOJIb3yEeMbI€ B MPAKTUKE: OCHOBHBIE METAJLIBI

H CIUIaBbl, MHHCPAJIBHBIC yz[06peHH$[, MHUHCPAJIBHBIC MW OPraHUYCCKHUC KHCJIOTHI,
mcjIo4u, yriaceBoaopoabl, CIIMPThI, aAJIbACTHABbI, HMCKYCCTBCHHBLIC BOJIOKHA, Kay4YKH,
JKUPbI, MbLJIA.
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2. CTPYKTYPA H COJEPXAHHUE YYEBHOH JUCITHILTHHBI
2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO padoThl

Buna yuyeOHo# padoThI Oobvem uacos
Bcero

O6beM 00pa3zoBaTEIbLHOM HArPY3KU 00YyYaIOIIErocs 78
O6beM  paboOTHI BO  B3aMMOJEHCTBUH C 78
npemnojaaBareeM
B TOM YHUCIJIC:
YPOKHU 39
PAKTUYECKHUE 3aHSTUS 37
Htorosas arrecramus B popme 1cemectp apyrue Gopmbl
KOHTpOJIsI (KOHTpOJIbHAsI paboTa)

2 cemectp Jud. 3aver 2
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2.2. Temamuueckuil nian u cooepicanue yueoHou OUCyYuniuibl XuMus

HaumeHoBaHue pa3jie/ioB Oo0bem | YpoBeHb
Conep:kanue y4eOHOT0 MaTepHuaJa
U TeM 4acoB | OCBOCHHA
1 2 3 4
Coaep:xanue yueOHOTro MaTepuaJia
Beegenne 1. Pa3zgensl XMMUU: OpraHUyecKas, HeOpraHU4ecKas, aHaIuTU4ecKast, GU3nuecKas XuMusi 1 1 2
Ap.
2. OOBEeKThl U3y4eHHsl, BO3MOKHOCTH, EPCHEKTUBBI.
Paszgen 1. O6uias n
HEOPraHu4YecKasi XUMHS.
Tema 1.1. OCHOBHBIE Conep:xanue yueOHOro MaTepuaia
TTOHTHS M 3AKOHBL. 1. BemectBo. AToM. Monekyna. XuMHU4ECKH 3JIeMEHT. AJITOTPONHSL.
2. Tlpocteie u crioxHbIe BemecTBa. KauecTBEHHBIN U KOJTMYECTBEHHBIH COCTaB BEIECTB.
3.  Xumuueckue 3HaKu U HOPMYITHL. 1
4. OTHOCUTENIbHbIE aTOMHAasi U MOJIEKYJIsIpHas Macchl. KonnuecTBo BelecTna.
Crexuomerpus. 2
5. 3aKoH COXpaHEHMs MacChl BELIECTB.
6. 3aKoH MOCTOSIHCTBA COCTABa BEILECTB MOJIEKYJIIPHON CTPYKTYPHI. 1

7. 3akoH ABOF&I{pO " CJICACTBUA UX HETO.

[MpakTnyeckune 3aHsATHA
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IIpakTuyeckasi pabora 1. Pemenne 3a71a4 Ha HaX0XKJICHUE OTHOCUTEIILHON MOJICKYJISIPHOM
MAacCBhl.

IIpakTuyeckasi padora 2.PemeHue 3a1a4 Ha ONPEACIICHHE MAaCCOBON JTOJIM XUMUYECKUX
3JIEMEHTOB B CII0)KHOM BEILIECTBE.

Tema 1.2. Ctpoenne
aroma. Ilepuonuueckas
cucrema 3jaementoB JI.H.
Menaeneena.

Coaep:xanue yueOHOro MaTepuaJia

1. Atom — crnoxHas 4dactuna. SAapo (IpOTOHBI M HEHUTPOHBI) M JJIEKTPOHHAs 000JIOYKA.
N3oTombl.

2. Otkpeitne JI.M. MenneneeBsim Ilepuoamdeckoro 3akona. Ilepmoamueckas Ttabiuia
XUMHYECKHX DJIEMEHTOB — rpaduueckoe OTOOpakeHHE MEePUOJUYECKOr0 3aKOHA.
CTpyKTypa NepruoanyecKoi TabauIlbl: Mepruosl (Majible U OOJNbIINE), TPYIIbI (TJIaBHAS U
moOoYHast).

3. CrpoeHue 3J1eKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB MAJIbIX TIEPHOJIOB.

4. OcoOEHHOCTH CTPOCHHUSI AIEKTPOHHBIX 000JIOUYEK aTOMOB JIEMEHTOB OOJBIINX MEPHOJIOB
(mepexoaHbIX 37eMeHToB). [loHsTHEe 00 opOuTaNsx. S-, p- U d-OpOuranu. DICKTPOHHbIE
KOH(UTYpaIli aTOMOB XUMHYECKHUX DJIEMEHTOB.

IIpakTHyeckne 3aHATHA

IIpakTnyeckas padora 3. [loctpoeHne 31EKTPOHHBIX KOHPUTypalMidi aTOMOB XMMHYECKHX
DJIEMEHTOB.

Tema 1.3. CTtpoenue
BellecTBA.

Conep:kaHue y4eGHOr0 MaTepuasia

1. Monnas xumuueckasi cBsizb. KaTHoHBI, UX 00pa3oBaHWE W3 aTOMOB B PE3yJbTaTe IMpolecca
OKHUCJICHHUSA. AHUOHBI, UX OOpa30BaHHME W3 aTOMOB B pe3ylbTaTe MpOIlecca BOCCTAHOBICHUSI.
HNonuble kpuctammnyeckue pemerkd. CBOMCTBA BELIECTB ¢ MOHHBIM THUIIOM KPUCTAJUIMYECKON
pemetku. KoBanmeHTHass XuMHuYecKas CBsi3b. MexaHM3M 0OOpa30oBaHHs KOBAJICHTHOW CBS3U
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(OOMECHHBI U JTOHOPHO-AKIIECTITOPHBIN). DIIEKTPOOTPULIATETPHOCTh. KOBaJICHTHBIC TOJSpHAS U
HENoJisIpHast  CBsA3M. KpaTHOCTP  KOBAJIEHTHOM  CBSI3U.  MOJIEKYJIIpHBIE U aTOMHBIE
Kpuctajuinueckue pemetku. CBoilcTBa BEIIECTB C  MOJCKYJSIPHBIMA W aTOMHBIMU
KPHUCTAJUIMYECKUMU PEIIETKAMM.

2. ArperaTHble COCTOSIHMSI BEIIECTB W BOJOPOJHAs CBs3b. 1Bepioe, KHJIKOE M ra3000pa3Hoe
cocrossHusl BemlecTB. [lepexox BemiecTBa M3 OJHOTO arperatHOro COCTOSIHUS B JpYyroe.
Bonopoanas cBsi3b.

3. Uuctele BemecTBa U cMecH. [loHsTHE 0 cMecH BemecTB. | OMOTeHHBIC U T€TEPOTSHHBIC CMECH.
CocraB cMeceii: 00beMHast 1 MaccoBas JI0JIM KOMIIOHEHTOB CMECH, MacCOBast JIOJIsl IPUMECEH.

JlaGopaTopHble 3aHATHUA

JlabopaTopnasi pa6ora 1. /3yuenue oucnepcruvix cucmem. IIpuroroBieHue cycreH3nu
KapOoHara Kayiblus B Boze. [lodydeHne sMylIbCHH MTOICOTHEYHOTO MacIa.

Tema 1.4. Boaa.
PacrBopsbI.
DJIeKTPOJIUTHYECKAS
AUCCOLHALIMS.

Conep:xxanue yueOHOro MaTepuaJia

1. Boga. Boga kak pacTBOPUTCIIb. HaCBIH_[eHHBIC, HCHACBIIICHHBIC, IMEPCCHIIICHHBIC PACTBOPLI.
3aBUCHMOCTD pacTBOPUMOCTHU T'a30B, JKUIKOCTEHN U TBCPABIX BCHICCTB OT PA3JIMIHBIX (l)aKTOpOB.
MaccoBas u MOJIbHas J0Js PaCTBOPCHHOTO BEUICCTBA.

2. 3J'I€KTpOJ'II/ITI/I‘~I€CKa$I JUcCcouanus. 3J'I€KTpOJ'II/ITI>I N HEOJICKTPOJIUTHI. 3J'I€KTpOJ'II/ITI/I‘~I€CKa$I
JUCCoIuaIus. MexaHanu3MbI BJIGKTPOJ'II/ITI/I‘IGCKOI\/'I aucconanv il BCIICCTB C PA3JIMYHBIMHA
TUNAMHA XUMHYECKOH CBS3H. FI/II[paTI/IPOBaHHI)Ie N HCTUAPATUPOBAHHBLIC HWOHBIL. CreneHb
BHGKTPOHHTquCKOﬁ JUCCoHanuu.

IIpakTHyeckne 3aHATHA

IIpakTnyeckas padora 4.
Pacdet maccoBOl 1 MOJIBHOM JTOJIM paCTBOPEHHBIX BelIECTB. Pacuer creneHun




OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IXKETHOE OBPA30OBATEJIBHOE

«POCCUMCKHUUN T'OCYJIAPCTBEHHbBIA YHUBEPCUTET

CKPI'YTHUC
YYPEX/IEHUE BBICIIET'O OBPA30OBAHUA

TYPU3MA U CEPBUCA» Jlner 11

BHCKTpOHHTH‘ICCKOﬁ Jucconuanuu.

JlabopaTopHble 3aHATHSA

Jladoparopuas pabora 2. [Ipucomosnenue pacmeopos 3a0aHHOU KOHYEHMpayuu

Tema 1.5.
Knaccupurxanus
HEOpraHu4YecKuX
COCIHHEHU U UX
CBOMCTBA.

Conep:xanue yueOHOro MaTepuaJia

1. Kucnotsl 1 ux cBoicTBa. KHCIOTHI Kak 3JIEKTPONUTHI, UX KIACCH(PUKALUS MO Pa3IMIHBIM
IIPU3HAKaM. XMMHUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUH DJIEKTPOJMTHYECKOU AUCCOLMALUU.
Oco0eHHOCTH B3aUMOJICHCTBUSL KOHLEHTPUPOBAHHOM CEpHOW M A30THOM KUCIOT ¢ METaJlJIaMH.
OcCHOBHBIE CIIOCOOBI TTOTYYEHUS KUCIIOTBI.

2. OcHOBaHus U UX cBOWCTBA. OCHOBAaHMS KaK AJEKTPOJIUTHI, UX KJIACCU(DUKALUS IO PA3TUYHBIM
npu3HakaM. XHMHYECKUE CBOMCTBA OCHOBAaHHUW B CBETE TEOPUM 3JIEKTPOJIUTHUYECKOU
nuccormanuu. Pasnoxenne HepacTBOPUMBIX B BOJIe OCHOBaHMM. OCHOBHBIE CIIOCOOBI MOTyUEHUS
OCHOBAaHMH.

3. Comm m ux cBoiictBa. Comm Kak d3nekTponuThl. ConmM cpenHue, KHUCIble M OCHOBHEIE.
XVWMHYECKH CBOWCTBA COJIEM B CBETE TEOPUU DIIEKTPOJUTHYECKOW aucconuanuu. CrocoOsl
MIOJIy4EHUS COJIEH.

4. Metambl. Pusznyeckue CBONCTBA, OCOOEHHOCTH CTPOCHHMS AaTOMOB U KPHCTaJIOB.
Knaccugukanus MeTalgoB MO pa3iMYHBIM IpHU3HAKaM. XHMHUYECKHE CBOWCTBA METaJJIOB.
DNeKTPOXUMHUECKUI psia HampsbkeHH MetauioB. OOmMe crnocoObl MOJydyeHHs METaIoB.
ITonsiTHE O METAILTYprUH.

IMpakTnyeckune 3aHsATHA

IIpakTuyeckas padora 5. [I[pumeHeHne peakiuy 3aMeIIeHNs] METaJJIOB.
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Tema 1.6. Xumuueckue Conep:kanue y4eOHOT0 MaTepuaJia
peaKitiy. 1. Knaccudukanms XUMHYECKUX peakuui. Peakuuu coequHeHHs, pa3iiokKeHHs, 3aMeIICHMUS,

oOmena. Karanmutuueckue peakuuu. OOpaTtuMble W HeoOpaTuMble peakiuu. ['oMoreHHeie u
reTepOreHHbIEC PEAKIMU. DK30TEPMUYECKUE U SHTOTEPMUUECKHUE PEAKIUH.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIbHEIC pCaKIuu. CreneHb OKHUCJICHUA. OxuciuTeb u
BOCCTaHOBJeHUE. BocctaHoBUTEIb U OKHcCIeHHE. MeTton QJICKTPOHHOT'O OanaHca JI
COCTaBJICHHUA ypaBHCHI/Iﬁ OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ.

2. CkopocTh XxuMHUeCKUX peakiuil. [loHsTHE 0 CKOPOCTHM XMMHYECKHMX peakluil. 3aBUCUMOCTh
CKOPOCTH XMMHMUYECKUX PEAKIUI OT pa3Iu4HbIX (aKTOPOB: MPUPOAbl PEArupyrOLINX BEIIECTB, UX
KOHIIGHTpAllUM,  TEMIIEpaTypbl, IOBEPXHOCTHM  CONPUKOCHOBEHMS M  HCIOJIB30BaHUSA
KaTaJIu3aTOPOB.

IIpakTuyeckne 3aHATHA

IIpakTnyeckas padora 6. PemeHue 3a1ad Ha COCTaBICHHE YPABHEHMM PEaKUUil pa3IMYHOIO
THUIIA.

IIpakTuyeckas padora 7 PemeHue 3agay Ha  COCTABJIEHHWE YPaBHEHUH OKHUCIUTENbHO-
BOCCTaHOBUTEIIBHBIX PEaKIMi METOJOM 3JIEKTPOHHOTO OaaHca.

Pazgen 2. Oprannueckas
XHUMUS.

Tema 2.1. OCHOBHBIE Conep:xanue yueOHOro MaTepuaa

NOHATHS OPraHUYeCKOM
1. Knaccuduxanus opranuueckux BemiectB. Kiaccudukaiys BemecTs Mo CTPOSHUIO

XHMHUH, TEOPHUS CTPOCHUS
YIJIEPOJHOTO CKelleTa ¥ HATMYMIO (DYHKIIMOHABHBIX TPYIIIL.

OPraHuvYeCKHuX

2. I'omonoru u romonorusi. Hagana Homenkimatyper IUPAC.
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coeIMHEeHMH.

3. Knnaccudukanus peakiuii B OpraHun4ecKoi XHMHH.
4. Peakuuu nMpucoeIMHEHHUS, OTIICTUICHUS, 3aMEIIEHUs, U30MEpHU3aIliu.

HpaKanecmle 3aHATHUSA

IIpakTuyeckasi padora 8. PereHue 3aa4 Ha COCTaBJICHUE YpaBHEHUHN peakIiuid
MPUCOEANHEHUS, OTIIEIUICHNUS, 3aMEIICHUSI, U30MEPU3AIIHIH.

JlaGopaTopHble 3aHATHUA

JlaGopaTopHnasi pa6ora 3. M3zeomosnenue mooenell MOLEKY OP2AHUYECKUX BeUeCMS.

Tema 2.2. YrieBoaopo/nbl.

Coaep:xxanue yueOHOro MaTepuaJia

1. AnKaHbBI: TOMOJOTUYECKUN PsiJl, ©3OMEPHS M1 HOMEHKJIATypa. XMMUYECKHUE CBOMCTBA aJIKAaHOB
(MeTana, 3TaHa): TOpEHUE, 3aMeIleHre, Pa3oKeHue, Jeruapupopanue. [[pumenenue. AKEHBI.
DTHIIEH, €ro MOoJyYeHHEe, XUMUYECKHe CBOMCTBA. [ OMOJIOTHYECKUH Psifl, U30MEpHs,
HOMEHKJIaTypa aJKeHOB. AJKHHBI. ALIETUJIEH, €Tr0 XUMUYECKHE CBOMCTBA, TPUMEHEHNE. APEHBI.
ben3ou1, ero xuMnyeckue CBOMCTBA, MpuMeHeHue. Jluensl u kayuyku. ConpsiKeHHbIE TUEHBI.

IIpakTHyeckne 3aHATHA

IIpakTnyeckas padora 9. [loctpoeHne CTpyKTYpHBIX (POPMYIT YTICBOAOPOIOB U IPUCBOCHUE
UM Ha3BaHUs B COOTBETCTBHH ¢ HOMeHKmatypoi |UPAC.

Tema 2.3. JIpyrue
OpraHuveckKme
COeIMHCHMUSA.

Coaep:xanue yueOHOro MaTepuaJia

1. TlpenenbHble OAHOATOMHBIE CIIUPTHL. ITAHOJ: TIOTYYEHHE, XUMHUUECKHUE CBOICTBA,
IIPUMEHEHUE.

2. MHOTOaTOMHBIE CIUPTHI, TTHIieprH. DEeHOI: CBOMCTBA, TPUMEHEHHE.
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3. KapOoHOBbIE KHCIOTHI, OTy4YE€HUE, CBOMCTBA U PUMEHEHNE YKCYCHON KHUCIOTHI.

2
4. Cnoxusie 3(GuUpbl, )KUPBL, X CBOMCTBA. MbLia.
I[IpakTnyeckune 3aHATHSA
IIpakTnyeckas padora 10. [Toctpoenue cTpyKTypHBIX (POPMYIS OPraHUUECKUX COCTUHEHUN U 2
MPUCBOCHUE UM HAa3BaHUS B COOTBETCTBHH ¢ HOMeHKIatypoit IUPAC.
JlabopaTropHble 3aHATHUS
JlabopaTopnasi padora 4. /3yuenue ceolicme yene60008 u benrkog. KauecTBeHHas peakius Ha 2
Kkpaxmai. PactBopenue 6enkoB B Boje. [leHarypaius pacTBopa 0eiaka KypHHOro siiia npu
HarpeBaHuu.
1. MeTHunoBbIil CIUPT U €T0 UCIIOIb30BaHNE B KAYECTBE XUMUYECKOTO ChIPhsi. TOKCHYHOCTh 2
MeTaHoJa U MpaBujia TEXHUKHU 0€30I1aCHOCTHU IpU paboTe ¢ HUM. AJIKOTOJIM3M, €T0 MOCIIEICTBUS
u npenynpexaenue. (Iloaroroska pedeparuBHBIX COOOIIEHU)
2. ITomumepsl. [InacTmMacchl, TepMOIIIACTHYHBIE U TEpMOpeaKkTUBHbBIE. [IpeacTaBurenu 2
rtactMacc. BonokHa, ux kinaccuduxarus. [lonydenne BonokoH. OTnenbHbIE MPEACTaBUTETN
xumMudeckux BosokoH. (IToaroroBka pedepaTUBHBIX COOOIIEHNH)
TIpoMesKyTOUHAs JnddepeHnMpoBaHHbIi 3a4€T 2 CEMECTP 2
arrecranus
Bcero 78

Jnist XapaKTepUCTUKU YPOBHSI OCBOCHHUS y4eOHOro MaTepHralia UCIOIb3YIOTCS Cileaytole 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOoAYKTUBHBIN (BBIIOJIHEHUE IEATEIILHOCTH 110 00pa3ily, HHCTPYKIIUHU WIIH 110JI PYKOBOACTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIIFHOE BBHITIOJTHEHUE IEATEILHOCTH, PEIICHHE TPOOIEMHBIX 33124
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3. YCJIOBMS PEAJIM3ALIMU ITPOI'PAMMBI TNCHUTIJINHBI
3.1. TpeboBaHusl K MUHUMAJIbHOMY MaTepHAJbLHO-TeXHHYECKOMY 00ecle4eHn 0

Peanu3zanus yueOHOW TUCHUIUIMHBI TpeOyeT Hamuuus ydeOHOro KaOWHETa eCTECTBEHHOHAYYHBIX
JUCITUTIIMH U JIA0OPaTOPHH TEXHUUECKUX CPEACTB OOYUCHHSI.
O06opynoBaHue yueOHOr0o KaOMHEeTa XMMUU. YueOHast MeOelb, 10cKa, HHPOPMAIMOHHBIE CTEHIbI, TUTAKATHI.

HarypanbHuble 0OBEKTBHI, MOAETH, NPHOOPHI M HAOOPHI AJISi MOCTAHOBKM JEMOHCTPAIIMOHHOTO H
YYEHHUECKOIO IKCIIEPUMEHTA, PCAKTUBBI.

O6opynoBaHue 1adopaTOpur TEXHUIECKHX CpeAcTB 00ydeHus: YueOHast Mebens, nocka, [IK-11, MDY-1,
MyJIBTUMEINHHOE TTPE3eHTAIMOHHOE 000pyHoBaHue, MapmpyTtusatop-1; Wi Fi poyrep - 1, 3xpaHHO-3BYKOBBIE
cpeJicTBa 00YUYEHHUS.

3.2. UudopmanuonHoe odecnieyeHne 00yUeHuUs :

Ilepeyenb pexoMeHAyeMbIX Y4YeOHbIX M3AaHHUI, JOMOJHHUTEILHOW JUTEPATYpbl M HHTEPHET
pecypcoB:

OCHOBHBIE UCTOYHHKH

1. I'muaka, H.JI. O6mas xumusi: yuebnoe nocobue / ['muaka H.JI. — Mocksa : KaoPyc, 2021. — 749
c.— URL: https://book.ru/book/939867

2. boromonoBa, 1. B. Heopranuueckas xumus: yueOHoe rnocobue / M.B. boromonosa. - Mocksa :

NH®PA-M, 2020. - 336 c. : nJl. - (ITPODUB). - URL:
https://znanium.com/catalog/product/1061490
3. Caenko, O.E. Opranuveckas xumus (c mpaktukymom): yueOHuk / Caenko O.E. — Mocksa :

KuoPyc, 2022. — 177 c.— URL.: https://book.ru/book/942658

I[OHOHHI/ITGJIBHBIG HCTOYHUKHN

1. I'munka, H.JL. 3agaun u ynpakHeHus no oOmeld xumuu : yuyebHoe nocobue / I'muuka H.JL. —
Mocksa : KunoPyc, 2021. — 240 c. — [ISBN 978-5-406-05891-6. — URL:
https://book.ru/book/938048

2. Apremenko, A.W. Oprannyeckas xumus : yueOHuk / Apremenko A.M1. — Mocksa : KnoPyc, 2018.
— 528 ¢. — (CITIO).— URL.: https://book.ru/book/924050

Pecypcsl UHTEpHET

1. ®enepanbHeblil moptan «Poccuiickoe 0OpazoBaHuE»

Pexxum nmocryna: http://www.edu.ru/

2. Poccuiickas rocynapctsennas o6udnuoreka (PI'b) (nnpopmannonHo-crpaBoyHas cucrema) Pexxum
nocryna: http://www.rsl.ru

3. Poccuiickas HanmonanbHas 6ubnmoreka (MHGOpMaIIMOHHO-CIIpaBOYHas cuctema) Pexxum
nocryna: http://www.nlr.ru

4. Enunas koJuieKius nudpoBeIX 00pa3oBaTEIbHBIX PECYPCOB

Pexxum nocryna: http://school-collection.edu.ru/

5. Poccuiickuii 0011eo0pa3oBaTeNbHbIi MOpTai

Pexum noctyna: http://www.school.edu.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITIJIMHDbI

PesyabTaTnl 00yueHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@DopMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHust

OCBOCHHbIC YMEHHUA:

® OIpEeNsATh: BaJCHTHOCTb M CTEINEHb OKHUCICHHUS
XUMUYECKUX JJEMEHTOB, THUI XUMHUYECKOM CBS3U B
COCMHEHUSX, 3apsa] MOHA, XapaKTep Cpelbl B BOJHBIX
pacTBopax, OKHUCIIUTENb u BOCCTaHOBUTENb,
MPUHAICKHOCTh ~ BEHIECTB K  pa3HbIM  KJlaccam
HEOPraHWYECKUX M OPraHUYECKUX COEIWHEHUH; THIIbI
pEaKLIHl B HEOPTAHUYECKOW U OPraHUYECKON XUMUU;

e XapakTepu3oBaTh. S-, P-, O-3JeMeHTHI MO HX
noinoxxkenuto B Ilepumonmnueckoit  cucreme  J[.U.
MenpeneeBa; oOIue XMMHUYECKHE CBOMCTBA METAILIOB,
HEMETAJUIOB, OCHOBHBIX KJACCOB HEOPraHWYECKUX U
OPraHUYECKUX COCIMHECHUM;

e OOBSCHATH: 3aBUCHUMOCTH CBOHCTB XUMHYECKOTO
AIIeMEHTa U 00pa30BaHHBIX UM BEIECTB OT MOJOXKEHUS B
ITepnonnueckoi cucreme .. Menneneesa;
3aBUCHMOCTb CBOMCTB HEOPTaHMYECKHUX BEIIECTB OT MX
COCTaBa W CTPOCHUS, NPUPONY XHUMHYECKOW CBS3H,
3aBUCUMOCTh CKOPOCTH XUMHYECKOM peakuuu OT
pa3NuyHbIX  (PAKTOPOB, PEAKIHUOHHON CHOCOOHOCTH
OpPraHUYECKUX COETMHEHHUM OT CTPOEHHUS UX MOJIEKYJ;

® TMIPOBOJUTH PACUEThl MO XUMHUYECKUM (QopMmylaMm u
YpaBHEHUSM PEAKIINIA;

® OCYIIECTBISATh CAMOCTOSITEIbHBIN MOUCK XUMUYECKOMN
uH(popMaIuu c HCIIOJIb30BaHUEM Pa3IMYHBIX
HWCTOYHUKOB  (CIIPaBOYHBIX, HAYYHBIX H  HAy4YHO-
MOMYJSIPHBIX W3/aHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHETa); HMCHOJIB30BaTh KOMITBIOTEPHBIC
TEXHOJIOTUU i1 OO0paOOTKH W Tepenadyd XHUMHYECKOM
nH(pOpMallMKU U €€ MPeICTaBIeHHsI B pa3IN4HbIX (hopMax;

. DKCIepTHast OLICHKA BIIOJTHEHHBIX
NPaKTUYECKUX paboT;
o DKcnepTHas OI[EHKA BBIIOJTHEHHBIX

pedepaTUBHBIX paboOT, MPOCKTOB,
KOHCIIEKTOB,

° Tekylmuii KOHTPOJIb:
WHAUBUAYAIbHBIN U QPOHTAIBHBIN OIIPOC
B XOJIC aYJANTOPHBIX 3aHSITHIA,

. TectupoBanue,

. JuddepeHnrpoBaHHbIN 3a4erT.

YCBOEHHbIE 3HAHUS:
® DpOJIb XUMHH B €CTECTBO3HAHWHU, €€ CBS3b C JAPYTUMH
€CTeCTBEHHBIMH  HAayKaMH, 3HAYCHHE B  JKU3HU
COBPEMEHHOTO OOIIECTBA;

e BaKHEWIINE XMMHYECKHE IIOHATHS.  BEIIECTBO,
XUMHYECKHI DJIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB U
MOJICKYJI, HOH, PaIUKaN, HYKJIHIbl U U30TOIBI, aTOMHBIC
S-, p-, d-opOuranu, XUMUYECKast CBSI3b,
3IEKTPOOTPHUIIATEILHOCTD, BaJICHTHOCTD, CTEIEHb
OKHCJICHHSI, MOJIb, MOJISIPHASI Macca, JICKTPOJTUTHYCCKAsI

o DKcrepTHas OLEHKA BBITIOJHEHHBIX
MPaKTUYECKUX padoT;

o OKcnepTHas OLEHKA BBIIOJHEHHBIX
pedepaTUBHBIX paboT, MPOEKTOB,
KOHCIIEKTOB,;

. Texymui KOHTPOIIb:
MHAUBUAYAJIbHBIN U PPOHTATBHBINA OMPOC
B XOJI€ AYAUTOPHBIX 3aHATHIA;

o TectupoBanue,

° JudbdepennmpoBanHbIii 3a4eT.
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JMICCOIMALUS, KUCIOTHO-OCHOBHBIE PEaKIMH B BOJHBIX
pacTBOpax, THIPOJIU3, OKUCICHHE W BOCCTAHOBJICHUE,
CKOPOCTh XHMHYECKOH peakIuu, TeIIoBO 3PQeKT

peaKIuu, TEeII0Ta o0Opa3oBaHus, XUMUYECKOe
paBHOBECHE, KOHCTaHTa pPAaBHOBECHS,  YIJIEPOJHBIN
CKeleT,  (yHKUMOHaJbHas  TIpylmna,  TOMOJIOTH,

CTPYKTYpHasi U MPOCTPAHCTBEHHAs! U30MEPHsi, OCHOBHbBIC
TUMNBI PEaKUUd B HEOPraHUYECKOW U OPraHUYECKOM
XUMUU;

® OCHOBHBIC 3aKOHBbI XMUMHH: 3aKOH COXPAHEHUSI MaCChl
BEILIECTB, 3aKOH IIOCTOSHCTBA COCTaBa  BELIECTB,
ITepuonnueckuii 3akon .M. Menzaeneesa, 3akoH ['ecca,
3aKOH ABOTrajpo;

® OCHOBHBIE TEOPUU XUMHUU;, CTPOEHHUS  aToOMa,
XAMHYECKOW CBSI3H, BJIEKTPOJUTHUYECKON AUCCOLMALINH,
KHCJIIOT M OCHOBAaHMH, CTPOCHUS OPraHMYECKUX U
HEOPTraHWYECKUX COCAMHEHUM (BKIIIOYAsI CTEPEOXUMHUIO),
XUMUYECKYIO KHHETUKY U XUMHUYECKYI0 TEPMOJIUHAMUKY;
® KJIacCCH(PHUKAIUIO U HOMEHKJIATYPY HEOPTAHUYCCKUX U
OPraHUYECKUX COCIMHECHUM;

® TIPUPOJIHBIE HCTOYHUKHU YTIEBOIOPOIOB U CIIOCOOBI X
nepepadoTKH;

® BCIIECTBA M MaTepUalbl, MIMPOKO HCIOJIb3yeMble B
MPaKTUKE: OCHOBHBIE METAJUJIbI U CIUIABbl, MUHEPAJIbHBIC
ya0OpeHusi, MHUHEpPAJbHbIE W OPraHMYECKHE KHUCIIOTHI,
1IEJI0YH, YTII€BOJOPOAbL, CIUPTBHI, aJbJAETU/IbI,
MCKYCCTBEHHBIEC BOJIOKHA, KAYUYKH, )KHPbI, MbLJIa.
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