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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YYEBHOU JUCIHIUITJIMHbI

1.1. ObsacTb npuMeHeHus1 padoueil MPpoOrpaMMbl

PabGouass mnporpamma y4eOHON JUCHUIUIMHBI SIBJISETCS YacThIO IPOrpPaMMBbI
MOJATOTOBKM CIHEUHAIMCTOB cpelHero 3BeHa B coorBerctBUM ¢ PI'OC CIIO mno
cnenrasibHOCTSIM  08.02.10 CTpOMTENBCTBO JKEIE3HBIX JOPOT, HYTh U IIyTE€BOE
xo3giictBo, 09.02.02 Komnbrotepusie cetr, 23.02.01 Opranuzaius 1nepeBo30oK U
ynpaBieHue Ha TpaHcnopte (mo Buaam), 23.02.06 TexHudeckas SKCIUTyaTarus
MOJABMYKHOTO COCTaBa JKEJIE3HBIX JOpOr (dJIEKTpOnoABMKHOM coctaB), 23.02.06
TexHuueckasi HSKCIUTyaTallds TMOABUKHOTO COCTaBa JKEJE3HBIX JOpOr (BaroHbl)
(6a30Bast MOJITOTOBKA).

1.2.MecTto y4yeOHOII AUCHUMIUIMHBI B  NporpaMMe  MNOATOTOBKH
CIEeHATHUCTOB CPeIHEro 3BeHa

Vueonas agucoummaa OY]. 12.1 Xumusg B CHEIUATLHOCTH OTHOCHTCI K
O6muM  y4yeOHBIM ~ JTUCHUIUIMHAM  00111€00pa3oBaTeIbHOTO IMKJIA.  YueOHas
nucuumuinHa OY 1.12.1 XuMust B cCrielMaIbHOCTH U3y4aeTcsi Ha 0a30BOM YpPOBHE.

1.3. leau u 3agaun y4eOHOM JMCHUILIMHBI — TPEOOBAHHUSA K pe3yJibTaTam
OCBOCHUSA YUeOHOM AU CHUTIIHHBI

OcBoenune coaepkanust ydyeOHoM guctumvael OVY]I.12.1 Xumus B
CHELIMAIbHOCTH ~ 00€CleyrBaeT  JIOCTH)KEHHE  OOyYaloIMMHUCSA  CIEAYIOLIMX

pPE3yNbTATOB:

1. TMYHOCTHBIX:

o - YCTOWYMUBBIM MHTEpEC K HUCTOPUU M JOCTIXKEHUSM B 00JacTu
XMMHAYECKON HAYKH,

o YyBCTBO FOPJIOCTH 32 POCCUMCKHAE ECTECTBEHHBIE HAYKH;

o - TOTOBHOCTb K  MPOAODKEHUIO  0Opa3oBaHMs,  IMOBBIIMICHHUIO

KBaMPUKAIUU B M30paHHOUN MpodeccuoHaIbHOM AESITEIbHOCTH C UCIIOIb30BaAHUEM
3HAHWM B 00JaCTH XUMUYECKONW HAyKH;

o - OOBEKTMBHOE OCO3HAHHME 3HAYUMOCTH KOMIIETEHIIMA B 00JacTu
XUMUYECKOH  HAyKW  JUIS 4YeJoBeKa M OOIIecTBa, YMEHHE HCIIOJIb30BaTh
TEXHOJIOTHYECKHE JIOCTHKCHHUS B O0JaCTH XWMHH, JIJISl TOBBIIMICHHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO Pa3BUTHS B BRIOPAHHOU MPOGECCHOHANBHON JACATEILHOCTH;

o - YMEHHE NPOaHAIMW3UPOBATH TEXHOICHHBIC TOCHEACTBUS IS
OKpYXaroien cpe/ibl, OBITOBOW M MPOU3BOJICTBEHHOU JEATEILHOCTH YEIOBEKA;
o - YMEHHE VIPaBJISATh CBOEHM IIO3HABATEIBHOW  JEATEIBHOCTBIO,

MPOBOJIUTH CAMOOIIEHKY YPOBHS COOCTBEHHOTO HHTEIUICKTYaIbHOTO Pa3BUTHS;-
YMEHHUE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIICHHS B KOMaHJIE 10 PEIICHUTO
00IIMX 33724 B 00JIACTH XUMUH;

2. MeTanpeIMeTHbIX:



J - OBJIAJICHHE YMEHUSMH M HABBIKAMH PA3JIMYHBIX BUJOB MT03HABATEIBHOM
JESITEeTLHOCTH JUISl U3yYEHHs PA3HBIX CTOPOH OKPY>KAIOLIETO MHUPA;

J - IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAONIOACHHS, HAYYHOTO
IKCIICPUMEHTA) IS W3YyYEHHUS PA3IUYHBIX CTOPOH XHMHUYECKHX OOBEKTOB W
NpOIIECCOB, C  KOTOPHIMH  BO3HHUKAaeT  HEOOXOIMMOCTh  CTAJIKMBATHCA B
npodeccruoHanbHO chepe;

L4 - YMCHHC OIpCcaAc/ATh NHCJIW MW 3aJaduu JACATCIIbHOCTH, BBIGI/IpaTB
CpeacTBa I HUX JOCTHIKCHHUA HA ITPAKTHUKE,
L - YMCHHC HCIIOJB30BATh PA3JIMYHBIC HWCTOYHUKU I IIOJIYUYCHHA

XUMHUYECKOM  WH(OpMAIMu M OLIEHHBAaTh €€ JOCTOBEPHOCTh JJIA JOCTHKEHUS
MOCTaBJICHHBIX 1IEJICH U 3a/a4;
3. nIpeAMEeTHBIX:

e - ¢(hOpPMUPOBAHHOCTh TMPEJCTABICHUI O MECT€ XMMHUU B COBPEMEHHOM
HAay4YHOU KapTUHE MUPA;

o NOHMMAaHUE POJM XUMUU B  (OPMHPOBAHUU KPYyroopa H
GyHKIMOHATBHOM IPAMOTHOCTH

o YeJIOBEKA JUUIS PELICHUS MPAKTUYECKUX 3a1a4;

o BJIAJICHUE OCHOBOIIOJATalONMMH XUMUYECKUMH TOHSITUAMU, TCOPUSIMH,

3aKOHAMH W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJb30BaHUE  XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

o BJIaJICHUE OCHOBHBIMHM METOJAMU HAYYHOI'O ITO3HAHUS, UCIIOIb3YEMBIMU
B XMMHH: HaAOJIIOJICHUEM, ONUCAaHUEM, H3MEPEHHEM, SKCIEPUMEHTOM; YMEHUE
oOpabaTeIBaTh, OOBSCHATH PE3YNbTAThl MPOBEIECHHBIX OIBITOB U JI€JIaTh BBIBOJBI;
TOTOBHOCTh M CHOCOOHOCTh TPUMEHSATH METOJbl TIO3HAHUS TMpPU PEHICHUU
MIPAKTUYECKUX 3a/]1a4;

o cOPMHPOBAHHOCT, yMEHHUS JaBaTh KOJWYCCTBEHHBIC OIICHKH U
MIPOU3BONTH PACUYETHI 10 XUMHUECKUM (HOpMYyJIaM U YPaBHCHHUSIM;

o BIAJICHUE TPaBUJIAMH TEXHUKH OE30MacHOCTH TIPH HCIIOIh30BAHUN
XUMHUUYECKUX BEIIECTB;

o c(hOpMHUPOBAHHOCTh COOCTBEHHOW TIO3WIIMM II0 OTHOIICHHUIO K

XUMUYECKON MHPOPMALIMH, NTOTYyYaEMOM U3 pa3HbIX UCTOUYHUKOB.

1.4. KoauyecTBO 4YacoB Ha OCBOeHHE padoyeil nmporpaMmbl Y4eOHOU
AUCHHUTLTHHBI

MaKcHMallbHasl yueOHasi Harpy3ka oOyuvatoiierocsi— 284acos, B TOM 4uCII€:

o0si3aTeNibHas ayIUTOpHAs yueOHas Harpy3ka oOydaromerocst - 95 yacos;

camocTosiTeNnbHas padoTa oby4aromerocs — 33 yaca.



2. CTPYKTYPA U COJAEPXKAHUE YUYEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOM QUCHMILUIMHBI M BHABI Y4e0OHOH padoThI

Bua yueOHoii padoThI O0Bém B yacax

O0bem o00pa3oBaTeIbHOI MPOrpaMMbl 128

B TOM YHUCJIC:

TEOpETHUECKOe 00yUueHue 79

MpaKTUYECKHE padOThI 16
1

Camocmosmenvras paboma 33

IIpome:xyTounas arrecrauus B popme ougdhpgpepenyuposannozo 3auema

YCamocmosmenvnas pa6oma é pamkax oGpasosamenvroii npozpammvl naaAHUPYemcs 06PA306AMENbHON OP2aHU3AYUEL]
6 coomgemcmeuu ¢ mpeooganuamu PIOC CIIO 6 npedenax obvema yueOHOU OUCYUNTUHBL 6 KOAUUECMBE YACOS,
HeoOX00UMOM Ol GbINOJHEHUs. 3A0QHULL  CAMOCMOSMENbHOU — padomvl  00YYAIOWUXCS,  NPeOYCMOMPEHHBIX
mMemMamuyeckum NAAHOM U COOePIAHCAHUEM YUeOHOU OUCYUNTUHDL.
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2.2 TemaTuyeckMid IVIAH M COAEPKAHUE YIeOHOM JUCHUIINHBI

HaumeHnoBanue CopepixaHue y4eOHOro MaTepHnaJjia, 1a00paTopHble M NpaKkTHYeckue 3aHATHA, | O0beM | Yposenb | Koabl komnerenuuii,
pa3ziesioB U TeM caMoCTOATeIbHAsI padoTa 00y4YarouIuxcs JacoB dopmupoBanuio
OCBOCHUS | oTopbIX CIOCOOCTBYET
3JIEMEHT NMPOrpaMMbl
1 2 3 4 5)
BBenenue Coaep:xanue yueOHOro MaTepHaJia
HayuHnble MeTOIBI MO3HAHUS BEIIECTB U XUMUYECKHUX SIBJICHUI. Pomb 2 1
SKCIIEPUMEHTA M TEOPUU B XUMHHM. 3HAUYCHUE XUMHUU. XHUMHUSA U
OKpY>Karolas cpena.
Pasznen 1.00mas n 66
HEOPraHu4vecKasi XuMus
Tema 1.1. Conep:xanue yueOHOTro MaTepuaJia
OcCHOBHbBIC NIOHATHS | 1.1.1 OcHoBHble moHATHA xuMuH. BemectBo. Atom. Monekyna. 2 2 JI1,J12, JI3, JI4, M1, M2,
3aKOHBI XMMHUH Xumudeckui 3nmeMeHT.  Aumortponus. IIpocTele M CIOXKHBIE 11, 113, I4,113,116,117
BEIIECTRA. Xumuyeckue 3HakKd U (opmynbl. OTHOCHTETbHBIC
aTOMHAs M1 MOJIEKYJIsipHasg Macchl. KonmyecTBo BelecTra
1.1.2 OcHoBHbIe 3akoHbI xuMuH. Crexuomerpus. 3aKoH 4 2 JI,J12, J13, JI4, M1, M2,
COXpaHEHHUsI MacChl BEIIECTB. 3aKOH IMOCTOSHCTBAa COCTaBa BEIIECTB 111, I13, IT4,115,116,1T7
MOJIEKYJIIPHON CTPYKTYpbl. 3aKOH ABOraJgpo M CJIEACTBUS MX HETO.
PacuerHbie 3a7auM Ha HAXOXJIECHUE OTHOCHUTEIBHOW MOJIEKYJISIPHOMN
MacCChl, OIPEIEICHUE MAacCOBOW JOJM XHUMHUYECKUX DJJIEMEHTOB B
CJI0’KHOM BEIIIECTBE
CamocTtosiTeibHasA padoTa 00y4yarommxcst 3 2

[Tpopa®oTKka KOHCIIEKTOB U JIUTEPATYPHBIX UCTOUHHUKOB.

Pemenune 3amady Ha HaXO0XKIEHHE OTHOCUTEIHHOW MOJEKYISIPHOU
MaccChl, OIpeACIICHUE MacCOBOH JIOJIM XUMHUYECKHX JJICMEHTOB B
CJI0’KHOM BEILIECTBE.

Haxoxxnenue macchl mim o0bemMa Mo U3BECTHOW Macce U 00bemMy
BEILIECTRBA.




Tema 1.2.

Iepuoauveckuii 3aK0H U
nepuoan4vecKasi cucreMa
XuMHUYecKuXx 3j1ementoB JI.A.
MenaeneeBa U CTpOeHHe
aTroma.

Conep:kanue y4eOHOT0 MaTepuaJia

1.2.1 Hepuoanueckuii 3axon .. MenneneeBa. Otkpoitue [1.1.
MenneneeBbiM [lepuoandeckoro 3akoHa. [lepuoauyeckuii 3aKoH B
dopmymuposke J[.1. Menneneesa.

[lepuoanueckas Tabivia XUMHYECKHUX D3JIEMEHTOB — Trpaduieckoe
O0TOOpak€HHE NEepUOANYECKOro 3akoHa. CTpyKTypa NEepHOAMYECKON
Tabnuupl: mepuoAnl (Manble W Ooyblliue), TpymHmnbel (TIaBHas U
no6oyHast).

JI1,J12, J13, JI4, M1,
M2, 111, 113, [14,115,
116, 117

1.2.2 Crpoenne atomMa u mnepuoanvyecku 3axon JL.H.
MenpesieeBa. ATOM — cloKHasg vactuma. Sapo (IpoToHsl U
HEUTPOHBI) M 3JeKTpoHHas oOosouka. HM3orombel. CrpoeHue
AIIEKTPOHHBIX O00O0JIOYEK AaTOMOB JJIEMEHTOB MalbIX IIEPHUOOB.
OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
OonpluX 1MepuoAoB (mepexoAHbix dyieMeHToB). [lonsTtne 00
opburansx. S-, p- u d-OpOurtamu. DIEKTPOHHBIE KOH(PHUTYpALUH
aTOMOB XMMHMYECKUX 3JIEMEHTOB.

CoBpeMeHHass (GOpPMYNIHPOBKA MEPUOJUYECKOT0 3aKOHA. 3HAYCHHE
NEPUOANYECKOr0 3aKOHA M TMEPUOJUYECKON CHUCTEMBI XMMHUYECKHUX
sanemeHToB JI.MI. MenneneeBa Ui pa3BUTHS HAYKU U TOHUMAaHHS
XUMHYECKON KapTHHBI MUpa

J1,J12, JI3, JI4, M1,
M2, 111, 113, 114,115,
116, 117

CamocrosiTeibHas padoTa 00y4yaommxcst
Omnpenenenne IeMEHTOB M0 AJIEKTPOHHBIM KOH(PUTYPALIUSM.
CocraBieHHE XapaKTEPUCTUKH 3JIEMEHTOB 110 IIJIaHy

Temal.3 CtpoeHue
BelecTBa.

Conep:kaHue y4eGHOr0 MaTepuasa

1.3.1 Tunbl XUMHYECKOH CBSA3H

HonHnas xumuueckas cBsi3b. KaTHOHBI, X 00pa3oBaHKe U3 aTOMOB B
pe3ynbpTaTe mpolecca OKUCIEHHUS. AHHUOHBL, UX 0Opa3oBaHUE U3
aTOMOB B PE3yJIbTATE IIPOLIECCa BOCCTAHOBIICHUs. MlOHHAs CBA3b, KaK
CBSI3b MEXIY KaTHOHAMU M aHHOHAMH 3a CYET AJIEKTPOCTATHYECKOTO
nputsbkeHus. Kiaccudukanys MOHOB: MO COCTaBy, 3HAKy 3apsia,
HAJIMYMIO TUApPaTHOH oOosouku. VoOHHBIE KpUCTAUIMYECKHE
pemetkd. CBOICTBa BEUIECTB C MOHHBIM THUIIOM KPUCTAIIIMYECKON
PEIIETKH.

J1,J12, JI3, JI4, M1,
M2,M3,111,112,
114,115, 117




KoBanentnas xumuyeckass CBs3b. MexaHusm 00Opa3oBaHUs
KOBAJIEHTHOM CBSI3U (oOMeHHBIH u JIOHOPHO-
AKLIETITOPHBIN ). DIEKTPOOTpULIATEIbHOCTh. KoBasieHTHBIE MOJIIpHAas
U HemnoisApHas — cBsA3W.  KpaTHOCTB ~ KOBaJl€HTHOW  CBA3M.
MounekysipHble U aTOMHBIE KpUCTaUIMuecKkue pemerku. CBoiicTBa
BEIIECTB C MOJEKYJIPHBIMH M aTOMHBIMU KPHUCTAJUIMYECKUMH
pelieTKaMu.

Merajunueckass  CBSi3b.  MeTajuiMueckas — KpUCTaJUIMYeCKast
pemieTka M MeTaJulMdecKkas XUMH4YecKas CBsi3b. Duszmueckue
CBOMCTBA METAJLJIOB.

1.3.2 ArperatHble COCTOSIHMSI BEeIIeCTB U BOJIOPOAHAS CBS3b.
TBepaoe, xKuaAKOE U ra3000pa3Hoe cocTosiHus BemecTs. [lepexon
BEIIIeCTBA U3 OJHOTO arperaTHOro COCTOsIHUS B ipyroe. BogopoaHas
CBS3b.

Yuctele BemecTBa U cMecH. [oHATHE O CMECH BEIleCTB.
["'omorenHsbIe U rereporeHHsle cmecu. CocTaB cMeceil: 00beMHas u
MaccoBast 0JIM KOMIOHEHTOB CMECH, MacCOBast IOJI TPHUMECEH.

J1,J12, JI3, JI4, M1,
M2,M3,111,112,
14,115, 117

1.3.3 JucnepcHblie cuctembl. [loHsTHE O TUCTIEPCHOI CHCTEME.
HucnepcHas daza u aucnepcuonHas cpena. Knaccuduxarms
JUCTICPCHBIX CUCTCM. ITonsatue o KOJIJIOMAHBIX CUCTEMAX.

JlabopaTopHusble onbIThI [lonydeHne sMyIbCUU MOTOPHOTO Macia.

J1,J12, J13, J14, M1,
M2,M3,111,112,
114,115, 117

CamocrosiTebHAs paGora o0yyaromuxcs [IpopaboTka
KOHcIIeKTOB. Hanmcanue pedepata o teme:

«[loHsiTHE O XUMHYECKOW TEXHOJIOTUH, OWOTEXHOJOTHH H
HaHOTEXHOJOTUM» , « ['pyboaucrepcHble  CHUCTEMBI,  HX
KJacCU(pUKaluMsg W  HUCIOJb30BaHHE B  MpoQecCHOHAIbHON
JeSITETTbHOCTHY.

Tema 1.4. Bona. PactBopbl.
DeKTPOIUTHYECKAS
AMCCOIHALIUS.

Coaep:xanue yueOHOro MaTepHaJia

1.4.1 Boaa. PacrBopbl. PacTBopenue. Boma kak pacTBOpUTEIb.
PactBopuMocTh  BelECTB. Haceiennsie, HEHACBIIICHHbIE,
MEPECHIILIEHHbIE PACTBOPHL. 3aBUCUMOCTb PACTBOPHUMOCTH Ta3o0B,
XKHUJIKOCTEH U TBEPJBIX BEIIECTB OT Pa3IMYHBIX (PaKTOpoB. MaccoBas
JI0JIsl PACTBOPEHHOTO BEIIECTBA.

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117




1.4.2 DaexkrpojuMTH4YecKasi AUCCOMHUAIUA. OJICKTPOJIUTHL U
HEIJIEKTPOJIUTHI. DIEKTPOJIMTHYECKAsT JUcconuanusa. MexaHu3Mbl
3JIEKTPOJUTUYECKON JIUCCOUMAMUA U1 BEIIECTB C Pa3JIUYHBIMU
TUIIAMHA XUMHYECKON CBSI3U. I'mpparupoBanHbIe U
HETUJIpaTUPOBAHHbBIC HOHEL. CreneHb 3JIEKTPOJIUTUYECKON
mucconuanuu. CwibHble ©  cnalbble  AMeKTponUThl. OCHOBHBIC
MOJIOKEHUS TEOPUHU DJICKTPOJIMTHUYECKOW Juccoumranuu. Kuciorsl,
OCHOBAHUS U COJIU KAaK AJICKTPOIUTHI

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

IpakTnyeckue 3ansaTus Nel
[IpuroroBneHue pacTBopa 3a/laHHON KOHLIEHTPAIUU

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

CamocrosiTe/ibHas padoTa 00y4YaroIIUXCs
Pemienrie 3a7auy Ha HAxXOXKJICHHE MAacCOBOM JOJIM M MOJSPHOM
KOHIICHTPAIIUU PACTBOPOB.

Tema 1.5. Knaccuguxanus
HEOPraHU4ecKHX
COeIMHEHHI U UX CBOMCTBA

Coaep:xanue yueOHOro MaTepHaJia

1.5.1 Kucaorsl m ux cBoicrBa. KHCIOTBI Kak 3JEKTPOJIMTHI, UX
KJIacCU(UKaLUs 10 pa3IMYHbIM IpH3HAKaM. XHMHUYECKUE CBOMCTBA
KUCJIOT B CBET€ TEOPUM BJIEKTPOIUTUYECKON JIHUCCOIMALNU.
OCOOeHHOCTH B3aWMOJICHCTBUS KOHIIEHTPUPOBAHHONH CEpHON M
a30THOW KuCIOT ¢ MertauiaMu. OCHOBHBIE CIOCOOBI MOJIY4YEHHS
KHCJIOTBI.

JI1,J12, JI4, M1,
M2, M3 M4,112,114,11
5, 116, 117

1.5.2 OcHoBanus u ux cBoiicTBa. OCHOBAaHHUS KaK DJIEKTPOJIUTHI, UX
KJIacCU(pUKaLUs MO0 pa3IMuHbIM IpHU3HaKaM. XUMUYECKHE CBOMCTBA
OCHOBAaHUN B CBE€TE€ TEOPHUMU DIIEKTPOJUTHYECKON JHUCCOLMALNH.
Paznoxxenue HepacTBOPUMBIX B BOJAE€ OCHOBAaHWU. (OCHOBHBIE
CH0cOObI NOJTYYEHUs] OCHOBAHUH.

JI1,J12, JI4, M1,
M2, M3,M4,112,114,11
5, 116, 117

1.5.3 Coun n ux cBoiicrBa. Conu Kak 35ekTponuTsl. Cosu cpeaHue,
KHCIIbIE U OCHOBHBIE. XMMHMUYECKN CBOMCTBA COJIEH B CBETE TECOPUU
AJeKTpoIUTUYECKO auccoranui. CrocoObl TMOTydeHHUs COJieH.
I'upposns conen

J1,J12, JI4, M1,
M2,M3,M4,112,114,11
5, 116, 117

1.54.0xkcuapl M HMX  cBOMcCTBA. ConeoOpazyromue U
HeconeoOpaszyomue okcuasl. OCHOBHBIC, aM(OTEPHBIE U KHCIOTHBIE
OKCHJIbI. 3aBHCUMOCThH XapakTepa OKCHUJA OT CTEICHU OKHUCIICHHS

JI1,J12, JI4, M1,
M2,M3,M4,112,114,11
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oOpasyroliero ero Metamia. XHMHUYECKME CBOMCTBa OKCHJIOB.
IlonyyeHnue OKCHI0B.

JlabGopaTopHble ONBITHI

HcnbiTanue  pacTBOpPOB — KUCJIOT — MHAUKaropamu. Mcnbeitanue
pPacTBOPOB IIET0YEH HHIUKATOPAMHU.

BzauMmogeiicTBue METaIOB ¢ KHUCIOTaMH. B3auMo1eicTBHE KHUCIIOT C
OKCHJaMH MeTajaaoB. BzammojeicTBHE KHCIOT C OCHOBaHHSIMH.
BzauMmoneiicTBHE KUCIOT C COJISIMH.

B3aumoneiicTBue menoueit ¢ conamu. PasnoxkeHrne HEpacTBOPUMBIX
OCHOBAHHI.

B3aumopeiictBue coneil ¢ metaiiaMu. B3zaumopeiictBue coneit Apyr

C IPYTOM.

5, 116, 117

IpakTnyeckoe 3ansitue Ne 2 Peakuu
HOHHOTO oOMeHa. ['uaponus coen.

J1,J12, JI4, M1,
M2,M3,M4,112,114,11
5, 116, 117

CamocrosiTe/ibHAsi padoTa 00y4YarOIIUXCS CocraBnenue
cxembl «['eHeTHYecKkasi CBSI3b OCHOBHBIX KIJIACCOB HEOPTaHHMYECKHX
coemMHEeHUI» (opopMieHHEe B BHUIE CXEMBbI) CocraBnenue

ypaBHEHMH peakluii HOHHOrO 0OMEHa, peakIfil THIpoIn3a CoJIei.

Tema 1.6. XumMuueckue
peakuuu

Conep:xanue yueOHOTro MaTepHaJia

1.6.1 Knaccupukauusa  XuMUYecKMX peakuuid. Peakuun
COEJMHEHUs, pa3jIoKeHus, 3aMmelleHus, obOmeHa. Karanutuyeckue
peakiuu. OOpatuMble M HeoOpaTHUMble peakuuHu. ['OMOreHHble U
TETEPOrE€HHBbIE DPEAKIUHU. ODK30TEPMUYECKHE M OSHIAOTEPMHUECKHE
peakuuu. Tennoson ekt XUMHYECKHUX peaKiuil.
TepMoXUMHUUYECKHE YpaBHEHUS

J1,J12, JI4, M1,
M2,M3,M4,112,114,11
5, 116, 117

1.6.2 OxuCIUTEJIBbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CreneHb
okucieHud. OKuCIMTENb W BOCCTAaHOBJIIEHHME. BoccraHoBuTenb u
OKHCJIEHHE. MeToa JJIeKTpOHHOro ©OajaHca JUIsl COCTaBJICHUS
YpaBHEHUM OKHCJINTEIBHO-BOCCTAHOBUTEIBHBIX peaxkuui.
DJIEKTPOJIH3.

J1,J12, JI4, M1,
M2,M3,M4,112,114,11
5, 116, 117

1.6.3. Cxopoctb xumu4yeckux peakunuii. IloHarue o ckopocTu
XAMHYECKUX PEaKIUid. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKUX PEAKIUI

JI1,J12, JI4, M1,
M2, M3,M4,112,114,11
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OT Pa3MMYHBIX (HAKTOPOB: MPHUPOJBI PEATUPYIOIIUX BEIIECTB, UX 5, 116, 117
KOHIICHTpAIlMK, TEMIIEpaTypbl, MOBEPXHOCTU COMPUKOCHOBEHUS U

WCII0JIb30BaHUs KaTaIU3aTOPOB.

OOpaTuMocTh XUMHYeCKHX peakumii. OOpaTumbie 1 HeoOOpaTUMbIE

peakiuu. XMMUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIEHUS

IIpakTnyeckoe 3ansaTue Ne 3 JI1,J12, JI4, M1,
HccnenoBanue BIMSHUSA —Pa3iuvHbIX  (AKTOPOB HA  CKOPOCTh M2 M3 M4,112,114,11
XUMHYECKON PEaKLIHUH. 5, 116, 117
CamocrosiTesibHas padoTa 00yYarOIuXcst JI1,J12, JI4, M1,
Odopmnenne ortdyera. CocraBiieHHE YpPaBHEHUH OKHCIUTEIHHO- M2,M3,M4,112,114,11
BOCCTAHOBUTEJIbHBIX PEAKLIU 110 aITOPUTMY. 5, 116, 117

Tema 1.7. MeTajjibl "
HeMeTaJIbI

Coaep:xanue yueOHOTo MaTepHaJia

1.7.1 Meraniabl. OcoOEHHOCTH CTPOEHHS aTOMOB U KpPUCTAJLJIOB.
®usnyeckue cpoiictBa MetawioB. Kiaccudukamuss meTayuioB 10
pa3IMYHBIM  NpHU3HAKaM. XUMHUYECKHME CBOMCTBA  METAJUIOB.
DIEKTPOXUMHUECKUH sl HApsHKEHUH MeTaioB. MetamioTepMus.
O6mue crocoOwl monyyeHus: MeramwioB. [loHstue o meramnypruu.
[InpomeTtaimyprusi, THAPOMETALIYPrUS MW DIIEKTPOMETAIUTYPIHSL.
CraBbl UEpHBIE U IIBETHBIE.

J1, J12, JI4,J15, M1,
M2,M3,M4,112,113,11
4,115, 116, 117

1.7.2 Hemeraniabl. OcoOeHHOCTH cTpoeHHst aroMoB. Hemetasnibl —
IPOCThIE BEILIECTBA. 3aBUCHMOCTh CBOWCTB TaJIOTEHOB OT HX
nosoxkeHuss B Ilepuognueckont cucreme. OKUCIUTENBHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETA/NIOB B 3aBHUCHUMOCTH OT HX
NI0JIO’KEHHUS B Py DIEKTPOOTPULIATENBHOCTH

J1, J12, JI4,J15, M1,
M2,M3,M4,112,113,11
4,115, 116, 117

IpakTnueckoe 3ausitue Ne4
Pemenue skcniepuMeHTaNIbHBIX 3a/1a4.

J1, J12, JI4,J15, M1,
M2,M3,M4,112,113,11
4,115, 116, 117

CamocTtosiTeibHasA padoTa 00y4yaommxcst

[TonroroBka pedepaToB WK NPe3eHTALNN HA TEMY:

«Metannpl.  ®@u3nueckue, XHUMHYECKHE CBOMCTBA U HX
HCIIOJIb30BAHKUE B MTPAKTUUECKON JEATEIIbHOCTH»

« Hewmeramnel. ®uznueckue, XHUMHYSCKHE CBOMCTBA M HX
WCTIOJIb30BAHKE B MTPAKTUYECKON JIEATEIIbHOCTH
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« Kopposzus metannony

Paznen 2 Opranuyeckas 60
XUMHUA
Tema 2.1.0cHOBHBIE Coaep:xanue yueOHOT0 MaTepHaJia
OPraHMYecKoil XMMHUH U 2.1.1 Ipeamer OpPraHn4ecKoi XUMMH. [Ipuponansie, 1 JI1,J12, JI3, JI4, M1,
TEOPHUs CTPOCHHUS UCKYCCTBCHHBIE W  CHHTETUYECKHE OpPraHUYECKHE  BEILECTBA. M2, 111, 113, 114,115,
OPraHMYecKuX COeHHEeHUI CpaBHEHHNE OPraHUYECKUX BEIIECTB C HEOPTAHUUYECKUMHU. 116, 117
BanentHocTh. XMMHUYECKOE CTPOCHHE KaK MOPSAOK COEAUHEHUS
ATOMOB B MOJIEKYJIbI 10 BAJICHTHOCTHU
2.1.2 Teopusi cTpoeHHsI OpPraHM4YecKuXx coeauHeHud A.M. 1 JI1,J12, JI3, JI4, M1,
Byraeposa. OcHOBHBIE [T0JIOKEHUSI TEOPUU XUMUYECKOT'O CTPOEHUS. M2, 111, 113, 114,115,
H3omepust 1 n3oMepbl. XuMudeckue (GOpMyIbl U MOJEIN MOJIEKYI B 116, 117
OPraHN4eCKO XUMHUHU
2.1.3 Kaaccupukanusi peakumid B OPraHu4eckol XHMUM. 1 JI1,J12, JI3, JI4, M1,
Peakiiun  mpucoenuHeHuss  (TUAPUPOBAHMS, TaJOTEHUPOBAHUS, M2, 111, 113, 114,115,
TUAPOTATOTeHUPOBAHUS, Tuapatanuu). Peakuuu  OTHIETICHUS 116, 117
(meruapupoBaHUs,  JETUAPOTAIOTCHUPOBAHUS,  JCTHUJIIpaTalluu).
Peaknuu 3amenienus. Peakiuu nsomepusanumn
2.1.4 Knaccupukanusi oprannyeckux BemlecTB. Knaccudukarus 1 JI1,J12, J13, JI4, M1,
BEIIECTB IO CTPOCHUIO YIVIEPOJHOIO CKEJIeTa W HaJU4YUIo M2, 111, 113, I14,115,
¢yHKIMOHaNBHBIX Tpynn. [omomorm wu  romozorus. Hauana 116, 117
HoMeHKJIatypsl IUPAC
CamocTtosiTeibHast padoTa o0yuyaommxcst 3
[TpopaboTka KOHCTEKTa, W3yYCHHE OCHOBHBIX IOJOXEHUH Teopuu
OPTraHUYECKUX COCTUHEHUIN
CpaBHeHHE THUIIOB YpPaBHEHHMM  peakuuid B HEOPraHMYECKOW U
OPraHNYEeCKON XUMHH.
BoryunTs opMyIbl U Ha3BaHUs PEACITBHBIX YIIIEBOJOPOIOB.
Tema 2.2 YriieBoaopoabl U Conep:xanue yueOHOTro MaTepuaJia
UX NPUPOAHBIE HCTOYHUKH 2.2.1 Aukanbl. AJKaHbl: TOMOJIOTMYECKHH DS, HU30MEpUS U 2 JI1,J12, JI3, JI4, M1,

HOMEHKJIaTypa ajkaHOB. XHMMHUYECKHE CBOWCTBa allkaHOB (METaHa,
9TaHa): TOpPEHHUE, 3aMelleHuEe, pa3jIoKEeHHUe, JeruApUpOBAHUE.
IIpruMeHeHne aJikaHOB HA OCHOBE CBOMCTB.

M2,M3,112,113,114,11
5, 116, 117
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2.2.2 AJkeHbl. DTUJICH, €r0 MONYy4YeHUE (IETHAPUPOBAHUEM AdTaHa,
JIETIOJIMMEpHU3aLnei MOJIMATUIICHA). l'omosornueckuin  psn,
U30MepHUsi, HOMEHKJIaTypa alKeHOB. XUMHUYECKHE CBOICTBA ATHIICHA!
ropeHue, KauyeCTBeHHbIE peakiuu (oOeclBeunBaHue OPOMHOM BOJIBI
U pacTBOpa IE€pMaHraHaTta Kajus), TUApaTalus, MOJIUMEpU3alusl.
[IpumeneHue 3TuIeHa Ha OCHOBE CBOMCTB.

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

2.2.3. /Inennl u kayuyku. [loHdaTHEe 0 TMeHax Kak yriieBOJOpOJax ¢
JIBYMsI JIBOMHBIMH CBsI3AMU. COIpPSDKEHHbIE JHUEHBbl. XHMHUYECKHE
cBoiicTBa OyTraaueHa-1,3 u wu3ompeHa: oOecuBeyMBaHHE OpPOMHOMN
BOJIbI ¥ MOJMMEpHU3aLKs B Kaydyku. HarypajlbHble U1 CHHTETHYECKHE
Kaydyku. Pe3uHa.

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

2.2.3. AjaxkuHbl. Anerwied. XUMHYECKHE CBOWCTBAa alleTHJIEHA:
ropeHue, oOecCIBEeYMBAaHUEC OpPOMHOW  BOJIbI, TMPHUCOCTUHEHUE
XJIOpOBOIOposia U ruaparanus. [I[puMeHeHne anerusieHa Ha OCHOBE
CBOMCTB. MeXKI1accoBasi U30MEPHUsl C aJIKaIMEHAMH.

J1,J12, J13, J14, M1,
M2,M3,112,113,114,11
5, 116, 117

2.2.4 Apenbl. benzon. Xumuueckue cBOHCTBa O€H30ja: TOpEHHUE,

J1,J12, J13, J14, M1,

peaxiuu 3aMelieHus (raloreHipoBanue, HuTpoanue). [Ipumenenue M2 M3,112,113,114,11
OEH30J1a HA OCHOBE CBOMCTB. 5, 116, 117
2.2.5 IlpupoaHble MCTOYHMKH YIJIeBOAOPoAoOB. [Ipupoansiii ras: JI1, J12, JI3, JI4, M1,
COCTaB, MPUMEHEHHE B KAYE€CTBE TOIJIUBA. M2 M3,112,113,114,11
Hedts. CocraB u mnepepabotka Hedrtn. Ileperonka HedTH. 5, 116, 117

Hedrenponykrsl.

JlabopaTopHbIe ONBITHI.
O3HakOoMJIEHHE C KOJUIEKIMeH o0pa3noB HepTH ©u MPOAYKTOB €&
nepepadoTKy.

IIpakTyeckoe 3ansaTue Ne 5
[Tonyyenue meTana u 3THIIeHA. M3yueHue ux CBOMCTB.

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

CamocTtosiTeibHast padoTa 00yuyaommxcst

M3roroBneHne Mojiesiell MOJIEKYIT alKaHOB.

[ToaroroBka cooOmeHni HA TEMY:

«XUMUS YIIIEBOJOPOJHOTO CHIPhS U MOs OyayIas mpodeccus»
«HedTp poIyKTHI IEPEPAOOTKI»
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Tema 2.3.
Kucaopoacoaep:kammue
opraHuyeckue coeJIHHeHUs

Conep:kanue y4eOHOT0 MaTepuaJia

2.3.1 Cnuptel. [lomydenue sTaHoNa OpOXKEHHEM TIIOKO3Bl U
ruapaTaiuei ATHUJICHA. I'unpokcunbHas rpymmna Kak
q)YHKI_II/IOHaHBHaSI. ITonsTHE O MNpEAC/IbHBIX OJHOATOMHBIX CIIMpPTAax.
XUMHYECKHE CBOWCTBAa JTaHOJNA: B3aUMOJICHCTBUE C HATPHEM,
00pa3oBaHUe MPOCTHIX U CIOXKHBIX 3(PHPOB, OKUCICHUE B AJIbJCTHUL.
[IpumeHeHune »5STaHONa HA OCHOBE CBOMCTB. AJIKOTOIM3M, €ro
MOCJIEICTBHS U IPEAYIPEKICHHUE.

[muuepuHn  Kak  OpeACTaBUTENlb ~ MHOTOATOMHBIX  CIIUPTOB.
KauecTBennas pCakuud Ha MHOIOarOMHBLIC CIIUPTHI. HpI/IMeHGHI/Ie
[JIMLIEpUHA.

OenHon. Dusnyeckue W XUMHYECKHE CBOWcTBa (heHoma. B3ammuoe
BIUSHUE AaToOMOB B MoJieKkyne (eHoma: B3auMOJAEHCTBUE C
TUJPOKCUIOM HAaTPUs U @30THOM KUCIOTOU

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

2.3.2 Auabaeruabl. [Tonstue 06 anpaerugax. AnbJIeruinas rpymnmna
Kak pyHKUIMOHaNbHasA. PopManbAErua U €ro CBOMCTBA: OKUCIIEHUE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBIIEHUE B COOTBETCTBYIOIIMI
ciupT. llomydeHue anbaerujoB OKHCICHHEM COOTBETCTBYIOLIUX
criuptoB. [IpuMenenue ¢popmanbaernia Ha OCHOBE €r0 CBONCTB

JI1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

2.3.3 KapGonoBbie kucaoTbl. [loHSATHE 0 KapOOHOBBIX KHCIIOTaX.
KapOoxcunpHast rpymma kak (yHKIMOHalbHas. [ omonorndeckuii
PO TpeeNnbHbIX OJHOOCHOBHBIX KapOOHOBBIX kucioT. [lomydenue
KapOOHOBBIX  KHCJIOT OKHCJIEHHEM  albJIeTUJ0B. XHUMHUYECKHE
CBOMCTBAa YKCYCHOHM KHCIIOTHI: OOIIHE CBOWCTBA C MHUHEPATHHBIMHU
KACIOTaMU M peakiust sTepudukaimu. IlpumeHeHne yKCycHOM
KHUCJIOTBI HAa OCHOBE CBOMCTB. BpIcmiMe XUpHbIE KHCIOTHI Ha
IpUMeEpe NATbBMUTUHOBON U CTEAPUHOBON KUCIIOTBI

J1,J12, J13, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

2.3.4 Caoxuble 3¢upbl H kupbl. [lonydyeHne cioxHBIX 3PUPOB
peakuueit osrepudukanuu. CroxHele 3QuUpsl B NOpUpoAe, UX
3HaueHue. [IpumeHenne cinoxHbIX 3(pUPOB HA OCHOBE CBOMCTB.
XKups! kak croxsbie 3¢upsl. Knaccupukamus xupoB. XuMHUECKue
CBOMCTBA JKUPOB: THAPOJIU3 U THIPUPOBAHHE KUAKUX IKUPOB.
IIpuMeHeHne KUPOB Ha OCHOBE CBOMCTB. Mbu1a

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117
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2.3.5 ¥YraeBoabl. YTIIEBOIbI, UX KIacCU(UKAIUSA: MOHOCAXapPUJIbI
(rmroko3a, QpykTo3a), AuMcaxapuibl (caxapo3a) W TMOJIHCAXAPHIIBI
(Kpaxmal ¥ 1EJUTI003a).

['mroK03a — BEIIECTBO C IBOMCTBEHHON (DYHKIMEH — aJIbJIeTUAOCTIHPT.
XUMUYECKHE CBONCTBA TIJIIOKO3bI: OKHUCJIIEHHE B TIFOKOHOBYIO
KHCIIOTY, BOCCTAaHOBJICHHE B COpPOHUT, CHOUPTOBOEC OpOKECHHUE.
[IprMeHeHue TIII0KO3bl HA OCHOBE CBOMCTB.

3HaueHUe YIIIEBOAOB B )KMBOW MIPHUPOJIC U )KHU3HU YeoBeka. [lonsaTue
0 peakuMsX TMOJUKOHJCHCAlMM M TUApOIM3a Ha MpUMepe
B3aMMOITPEBPANICHII: TITFOK03a —> TIOJMCaXapul

JlaGopaTopHble ONBITHI
Jloka3zaTesbcTBa HENPEIENbHOI0 XapaKTepa XKUAKOro Kupa

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

IIpakTuyeckoe 3ansaTne Ne 6

J1,J12, JI3, JI4, M1,

N3ydeHue CBOMCTB KUCIOPOACOAEPKAIIMX COCTUHEHUMN. M2,M3,112,113,114,11
5, 116, I17
IIpakTuyeckoe 3ansitue Ne7 JI1,J12, JI3, JI4, M1,
B3aumoseiicTBue mIOKo3sl M caxapo3bl ¢ ruapokcugom memu(ll). M2 M3,112,113,114,11
KauecTBeHHast peakiusa Ha Kpaxmadl. 5, 116, 117

CamocrosiTeibHas padoTa 00y4yaommxcst

CocraBneHne OMOpPHOTO KoHCHeKkTay [lomydeHuMe W TNpUMEHEHHE
KapOOHOBBIX KHCIIOT»

[TonroroBka pedepaToB WK NPE3EHTALNN HA TEMY:
«DT1aHon:Benuyaiiiee 6J1aro UM CTPAIIHOE 3710%»

«AJIKOTOJIM3HU U €ro MPO(PIITaAKTHKAY

«MHOroaToMHBIE CHOUPTBI U MOsl Oynymas mnpodeccuoHanbHas
JESTEIIbHOCTh

« MbL1OBapeHue

CuHTeTHYeCKHe MOIOLINE CPEICTBA: JOCTOMHCTBA U HEJOCTATKI»
«3HaueHue yIIeBOJOB B SU3HU YEJIOBEKA»

Tema 2.4. Azorcoaep:kanue
OpraHuYecKue coeJMHEeHHU.
IHoaumepsbl.

Conep:kaHue y4eGHOr0 MaTepuasa

2.4.1 Amunbl. Ilonstue o6 amuHax. AnudaTuyeckue aMHHBI, UX
KjJaccu(uKkaus M HOMEHKJaTypa. AHWIMH, KaKk OpraHHM4YecKoe
ocHoBaHue. IlonydyeHune aHwimHa W3 HUTpoOeH3ona. IlpumeneHue

JI1,J12, JI3, JI4, M1,
M2,M3,111,112,113,
114,115, 117
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aHWJIMHA HA OCHOBE CBOMCTB.

2.4.2. AMMHOKHCJIOTBI. AMMHOKHUCIIOTHI Kak amM(pOTepHBIC
TU(GYHKIIUOHATIbHBIE OpPraHUYEeCKHUE COCIMHEHHUA. XHUMHUYECKUe
CBOMCTBAa aMUHOKHUCIIOT: B3aUMOJICHCTBHUE CO IIET0YaMU, KUCIOTaMHU
U JpyT ¢ Apyrom (peaxuusi nmolukoHaeHcanuu). [lentuanas cBsizb u
nosmnentuibl. [lpyuMeHeHne aMuHOKHUCIIOT HA OCHOBE CBOMCTB.

JI1,J12, JI3, JI4, M1,
M2,M3,111,112,113,
114,115, 117

2.4.3.beaku. IlepBuynHas, BTOpPUYHAsA, TPETHYHAS CTPYKTYpbI

J1,J12, JI3, JI4, M1,

OcnkoB. XWMHYECKHE CBOWCTBA OCIKOB: TOPECHHE, JCHATypaIus, M2 M3, 111,112,113,
TUAPOIIN3, IBETHBIE peakiuu. buonorndeckue GyHkunm 6eIKoB 114,115, 117

2.4.3 TloamMmepsl. benku u nonucaxapuabl Kak OMOMOIUMEPHI. JI1, J12, JI3, JI4, M1,
[Inactmaccel. [lonydeHune moauMMepoB peakiuedl NoJIMMEpU3aluul 1 M2,M3 111,112,113,
IIOJINKOH/ACHCAIMM.  TepMOIUIACTHYHBIE W TEPMOPEAKTUBHBIE 114,115, 117

iactmaccesl. [lpeacraButenu miacrmacc.
Bonokna, ux knaccudukauus. Ilonyuenue BosokoH. OTaenbHbIE
IIPEJICTaBUTENIN XUMUYECKUX BOJIOKOH

IIpakTyeckoe 3ansaTne Ne§
UccnenoBanue CBOMCTB OEIKOB M TTOJUMEPOB.

JI1,J12, JI3, JI4, M1,
M2,M3,111,112,113,
114,115, 117

CamocrtosiTeibHAsA padoTa 00y4YalomMXCs

[TonroroBka nmpe3eHTalyii Ha TEMY:

« [Nonumepsl. ITnactmaccel B ObITY»

« 3HayeHHe OEJIKOB B KHU3HH YEIIOBEKa»

CocraBnenne TaOmuibl  «OCHOBHBIE  KJIACChl  OPraHMYECKHUX
COCTMHEHUN»

JuddepeHurpoBaHHbIN 3a4eT

TeMaTHKa HHIUBHIYAJbHBIX MPOEKTOB (€CJIM MPETYCMOTPEHO)

((XI/IMI/IS[ " 3KOJIOTHA», ((I/ICTOpI/ISI paSBI/ITI/ISI XUMHHU KaK HaYKI/I», <<3Ha‘—ICHI/Ie HOJ'II/IMepOB B JKU3HH
YeJIoBeKa M JIJIsl Pa3BUTHS JKEIIE3HOJOPOAKHOTO TpaHcnopTay, «HaHoTexHonoruu B Xumun», «Poib
XUMHUHU U DKOJIOTHH IS PA3BUTHS KEJIE3HOJIOPOKHOTO TPAHCTIOPTay», « 3HAUCHUE MTEPUOTUIECKOTO
3akona JI.M1. MenzeneeBa B pa3BUTHH XUMHUH KaK HAyKW», « BKiiag ydeHbIX XUMHUKOB B TT0Oey B
BOBY, «3nauenune metaimioB B BOB». « buorpadus .M. MenneneeBay, « XuMHYECKUE BEIIECTBA U
3I0pOBbE YeNOBeKay,» Enla uenoBeka riazaMu XuMukay, «Heo0xoIMMocTh XUMUYIECKOT0 00pa30BaHus
M DKOJOTMYECKOTO CO3HAHUSI.
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CamocrosiTesibHAsi pa0oTa 00y4aOUIMXCHA HAJ HHAMBUAYAIbHBIMH NPOEKTaAMu (eciiu 2 2
MIPEyCMOTPEHBI) U3yUeHUE JINTEPATYPHI, IOCTAHOBKA MPOOIEeMBbI, 000CHOBAHHUE €€ aKTYaIbHOCTH,
dbopMynUpOBKa LIeNH, BBIIBUKEHIE TUIIOTE3bl, COCTABJICHUE TUIaHA JEHCTBHI 10 MPOBEPKE TUMOTE3HL,,
aHanu3 uHpopMalum, co3panue npoaykra. OpopmieHne TekcTa NpPoeKTa, Mpe3eHTalNH.

Bcero 128

JlJ1s XapaKTepUCTUKU YPOBHSI OCBOEHMSI yU€OHOT0 MaTepHralia UCIIOIb3YIOTCS ClIeAyoIre 0003HAaUeHHUS:

1. — o3HakomMUTENbHBIN (Y3HABAHUE pPaHEE U3YYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIN (BBIOTHEHHUE JEATEIBHOCTH 10 00pa3Ily, HHCTPYKIIUHU WITU TI0J] PyKOBOJICTBOM);

3. — IPOAYKTUBHBIN (TNIAHUPOBAHNE M CAMOCTOATEIHLHOE BHITIOJTHEHHE JEATEIBHOCTH, PEIICHUE MPOOIEMHBIX 3a/1a4).
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

3.1. MarepuajibHO-TEXHHYECKOE 00ecIeYeHue

Peanuzanus paboueii mporpaMMbl y4eOHON JUCIUIUIMHBI TPEOyeT HAIMYUS

kabuHeTa (J1abopaTOpun ) XUMHUH.

O6opynoBaHue KabuHeTa(J1a00paTopun):

- YYCHHMYECKHE MapThl CO CKaMeHKaMH, CTOJIbI, CTOJI IEMOHCTPAIlMOHHBIN,
CTynbsl, IIKa(bl, BBITSDKHOM IIKad, JOCKa MapKepHas, Moiika, mkag
METAJUIMYECKUH.

- TEXHUYECKHE CPEJCTBA OOYUYCHUS: KOMIBIOTEP, MYJIbTUMEINA TPOCKTOP,
TEJIEBU30P, BUACOMATHUTO(DOH.

- y4eOHO-HArsAHBIC TTOCOOMS: CTEHIBI 10 XUMHH, KOJUICKIIUH, TUIaKaThI,
CXEMBI, HaTypaJdbHbIC OOBEKTHI, MOJETH, NMPUOOPHI W HAOOPHI ISl MTOCTAHOBKH
JIEMOHCTPAIIMOHHOTO M YYEHUYECKOTO SKCIEPUMEHTa; MHOTO(PYHKIIMOHAIbHBIN
KOMILJIEKC TpernojaBaTesisi; NeYaTHble U SKPaHHO-3BYKOBBIE CpEACTBA OOYyUYCHUS;
MEPEeYHH OCHOBHOM U JIOMOJHUTEIBHOW Y4eOHOW IJUTEepaTyphbl, HHTEPHET-
pecypcoB,  BCIIOMOTaTelbHOE OOOPYIOBAaHME M HMHCTPYKIIUU; OWOIMOTCUHBIN
dhoH.

- nabopaTopHoe 000pyIOBaHKE: JTabopaTOpHas MOCY/1a, PEaKTUBBI.

- WHCTPYKTUBHO-HOPMATHBHas  JOKyMEHTaLUs: rOCyJapCTBEHHBIE
TpeOOBaHHUS K COACPXKAHUIO M YPOBHIO IOATOTOBKHA BBITYCKHHKOB IIO
CIIEHUAJIBHOCTH; WHCTPYKIIMM II0 OXpaHe TpyHda, MPOTUBOIOKAPHOU

0€30macHOCTH; TIEPEUYCHb MAaTEPHATBHO-TEXHUYECKOTO U y4eOHO-METOIUICCKOTO
OCHAIIIEHUS KaOMHETA.

I[Ipy mpoBeneHWM NPAKTUYECKUX  3aHATUH C  HUCIOJb30BAHUEM
KOMITBIOTEPHOW TEXHUKH 3aHSATHS MPOBOJATCS B KaOwHETe WH()OPMAIIMOHHBIX
TEXHOJIOTUH.

3.2. UndopMmanmoHHoe obecnevyeHue o0yueHmst

[lepeyerr peKOMeHIyeMOW y4eOHOW JHuTeparypbl, HHGOPMAIMOHHBIX

pecypcoB cetu HTEpHET.

OcHoBHas ydyeOHas TuTeparypa:

1. Ta6puensn O.C. Xumus qana npodeccuid W CHEHHAIBHOCTEH
texHuueckoro npodwist: Yuednuk/ O.C. I'abpuensn, U.I'. OctpoymoB. -
8-e u3n., crep. — M.: U3narenbckuil neHTp «Akamemus», 2017

2. KmoeB, M. B. Opranunueckas xumus : ydeOHOE MMOCOOUE JIJIsi CPEIHETO
npodeccronansHoro oopazoanusi / M. B. Kintoes, M. I'. A6aynnaeB. —
Mockaa : NzpatenscTBO IOpaiir, 2022, — 231c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-15288-3. —
Texcer : anextponnsiii // ObpazoBarenbHas mwiatdgopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/497026

3. Kamunckwuii, B. A. Opranandeckas xumus B 2 4. Yacts 1 : yueOHUK 11s
cpeaHero npodeccronanbHoro oopazosanus / B. A. Kamunckuit. — 2-¢

u3A., ucnop. u gomn. — Mocksa: HWznarensctBo FOpaiit, 2020. —
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https://urait.ru/bcode/497026

287 c.— (IlpodeccuonansHoe oOpazoBanue). — |ISBN 978-5-534-
02909-3. — Texkcr : snekTpoHHbld // OOpazoBatenbHas MIaTGopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/453151

4. Kamunckuii, B. A. Opranudeckas xumusi B 2 4. HacTtp 2 : yueOHUK ISl
cpeaHero npodeccuonanbHoro oopasosanus / B. A. Kamunckuit. — 2-¢
u3a., uchnp. u jgon. — MockBa: HM3marensctBo FOpaiit, 2020. —
314 c. — (ITpodeccuonansHoe obOpazoanue). — |ISBN 978-5-534-
02912-3. — Texkct : amekTpoHHBIM // OOpa3oBaTenbHas uiatGopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/453152

JlonoyiHUTENIbHAS yUeOHAs IUTEPATYpa:

1. Kozen, E. I'. TIpakTKkyM 1O OpraHMYE€CKOW XHMHH : y4E€OHO-METOJINYECKOE
nocodbue / E. I'. Kozen, JI. H. bapa6anuukoa. — Tiomens : 'AY CeepHoro
3aypanbs, 2020 — Yacts 1 : [Ipaktukym no opranudeckoit xumun — 2020. —
168 c. — Tekcrt : 2nekTpoHHbII // JIaHb : 371€KTPOHHO-OMOIMOTEUHAs] CUCTEMA.
— URL: https://e.lanbook.com/book/157120 — Pexum pocryma: mis
aBTOPU3. MOJIb30BATENCH.

2. Tynukun E.W. B 2-x 4. YacTs 2. Opranunueckas xumus: YueOuuk s CI1O. —
M.: FOpaiit, 2017 https://biblio-online.ru/viewer/EE60BESB-E7C3-40EA-
8A27-D8473F74BED3

3. Huxutuna H.I'., I'pebenrkoBa B.M. OOmas u Heopranwveckas xumus. B 2-x
4. Yacts 1. Teopernueckre OCHOBBI: YueOHUK U npaktukym aiag CI1O. — M.:
FOpaiit, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-
82F2-589EF92A3030

4. Xumus snemeHToB: YueOHuk u npaktukym miga CIIO. — M.: FOpaiit, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

5. HoBokmanoBa, A.JI. Opranudeckass xumusi. TecTsl : yueOHOE TocoOue aJis
cpeadero  mpodeccuoHanbHoro  obpaszoBanusi/  A. JI. HoBokmanoBa. —

MockBa : HMznmarensctBo IOpaiit, 2021. — 41 c.— (IIpodeccuonaapnoe
obOpazoBanue). — ISBN 978-5-534-14158-0. — Tekct : >neKTpoHHBINA //
OO6pazoBaTenbHas miatgopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/467947
NuTepHeT-pecypcsl:

4. www.globalteka.ru  (I'mobanreka. I'moOaabHast OMOIMOTEKA HAyUYHBIX
pecypcoB).

5. www.window.edu.ru  (ExuHoe oOKHO gocTyma K 00pa3oBaTeiIbHBIM
pecypcam).

6. www.st-books.ru (JIydrmas yaeOHas aurepaTypa).

7. www.school.edu.ru (Poccuiickuii  oOpa3oBaTeIbHBIA  MOPTAJL.
JlocTymmHOCTh, Ka4ecTBO, 3 (PEKTUBHOCTS ).
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https://biblio-online.ru/viewer/EE60BE5B-E7C3-40EA-8A27-D8473F74BED3
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
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https://urait.ru/bcode/467947
http://www.globalteka.ru/
http://www.window.edu.ru/
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3.3. Bbinoanenue TtpeGoBanuii ®I'OC B 4YacTm HCHOJb30BAHUS
AKTHBHBIX U MHTEPAKTUBHBIX (opM 00yueHHs

B menax peanuzaiuy KOMIETEHTHOCTHOIO MOJXoja paboyas mporpamma
npeaycMaTpuBaeT HUCIOJIb30BaHUE B 00pa30BaTENbHOM IIPOILECCEe AKTUBHBIX U
WHTEPAKTUBHBIX (OPM MPOBEIACHUS 3aHIATHI B LEIIX POPMUPOBAHUS U PA3BUTHS
00X U MPOPECCUOHAIBHBIX KOMIIETEHITUH:

Tema 1.1 OcHOBHBIE OHATHSA XUMUU B (POPME XUMUUECKOTO COUYMHEHUS.

Tema 1.3 Ctpoenue BemecTBa B popMe MUHH-TIPOCKTOB

Tewma: 1.4 PacTtBopsl B (hopme JIEKITUU C 3allJIaHUPOBAHHBIMU OIITHOKaMHU.

Tema 1.5 Knaccudukarus HeopraHUYECKUX COCAMHEHHH B (OpMe ypoka
COpPEBHOBAHHSI.

Tema 1.6. OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMU B (hOpME 3a0UHOMI
SKCKypcuu Ha npennpuarue. CKOPOCTh XUMHUECKUX peakiuid. OO0paTuMOCThb
XUMHUYECKUX peaKinii B GopMe pEIIeHHs CUTYallMOHHBIX 3a/1a4

Tewma 1.7 Metamnel. Hemeranisl B popme ypoka copeBHOBaHUS

Tema 2.1 OcHOBHbIE NOHSATHUS OPrAHUYECKONW XMMHUU M TEOPUS CTPOCHHS
OpraHUYECKUX COCTUHEHUH B (hOpME YpOKa-TPEHHUHTA.

Tema 2.2 IlpupoaHbie UCTOYHHKH YTJIEBOJAOPOJIOB B (opMe IeIO0BOU
UTPBL.

Tema 2.3. Anpaerunbl. KapooHoBbie kuciioThl. Cnoxubie 3¢upsl. Kupel. B
(dbopme ypoka-COpeBHOBaHUSI, TPYIIIOBOM pabOThl B Mapax, ypoKa-MHHH IPOEKT.

Yrnesoasl B hopMe ypoka KOHGPEPEHIIUH.

3.4. Ucnosb30BaHue CPeACTB BBIYMCIMTENbHON TEXHUKH B Ipolecce
00y4eHus

PaGouas nporpamma mnpenycMaTpuBaeT HCIOJIb30BAaHUE TMEPCOHAIBHBIX
KOMITBIOTEPOB OOYUYaIOIIUMHUCS B XOJAC MPOBEACHUS CIACAYIONIUX MPAKTHYSCKUX
3aHITHH:

IIpakTuueckoe 3angTre No2

Peaknymu noHHoro oomMena. I'uipon3 coJiei.

IIpakTuueckoe 3anarue Ne3

HccnenoBanue BIWSIHUSA PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XHUMHUUYECKUX
peaKImii

IIpakTnueckoe 3ansaTue NeS

ITonyuyenune MeTaHa u dTuiieHa. M3ydeHue ux cBOMCTB

IIpakTnueckoe 3aHsaTue Ne 6

M3ydeHue CBOMCTB KMCIOPOACOAECPKAIIUX COSTMHCHUI

IIpakTnueckoe 3ansatue Ne 7

B3aumoaelcTBUE  TIIIOKO3bl M caxapo3bl ¢ TWIPOKCHIOM  MEIu
(11).KauecTBeHHas peakiys Ha Kpaxmadl.
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4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUS1
YYEBHOU JUCIIUIIJIMHbI

OneHka kadecTBa OCBOEHHUS Y4e€OHOM IUCHUIUIMHBI BKJIIOYACT TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH U IPOMEKYTOUHYIO aTTECTALUIO.

Texkymuii KOHTPOJb YCHEBAEMOCTH OCBOCHHUS YYE€OHOM JUCIUIUIMHBI
OCYILECTBIISIETCA MPENOAABATENIEM B TNPOLIECCE NPOBEACHUS IMPAKTUYECKHUX
3aHATHI, TECTUPOBAHMS, a TAK)KE BBINOJHEHUS O0YyYAOIMIMMUCS HHIUBUIYaTbHBIX
3aJJaHUil B COOTBETCTBUU C (DOHIOM OIICHOYHBIX CpEACTB IO Y4eOHOM

TUCHUIUINHE.

Pe3yabTaThl 0OCBOEHUA
Y4eOHOM M CIUILINHbI

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00yYeHust

JINYHOCTHBIN pe3yabTar:

- YCTOMYMBBIA HHTEpEC K HCTOPHM H
JOCTHKEHUSIM B 00JIACTH XUMUYECKOW HAYKH,
YYBCTBO T'OPJIOCTH 32 POCCUNCKHE ECTECTBECHHbBIE
HAYKU;

- TOTOBHOCTh K MPOJOJDKEHUIO 00pa3oBaHUS,
MOBBIICHUIO KBaM(UKaMu B  W30paHHON
npodeccuoHanbHOM JeSITEIIbHOCTH c
HCIIOJIb30BaHUEM 3HaHUI B obmactu
XUMHUYECKON HAYKU;

- OOBEKTMBHOE  OCO3HAHHE  3HAYMMOCTHU
KOMIIETEHIIM B 00JacTH XMUMHUYECKOH HayKu
I YeloBeKa U OOIIEeCTBa,  yYMEHHUE
HCII0JIb30BaTh TEXHOJOTUYECKUE JOCTUKEHUS B
00J1aCTH XUMUH, JIJIS1 TIOBBIIIIEHUSI COOCTBEHHOTO
WHTEJJIEKTYaqTbHOTO PAa3BUTUS B BbIOpaHHOMU
MpoeCCHOHAIBHON JESATEIHHOCTH;

- yYMEHHE MpPOaHAIM3UPOBaTh TEXHOTECHHbIE
MOCJENCTBUSL N1 OKPYXKaloIlel  cpeipl,
OBITOBOM M TMPOU3BOACTBEHHOW MEATEIHHOCTU
YEJIOBEKa;

- YMEHHME YNpaBlATh CBOEH IO3HABATEIbHOU
NeSATETbHOCTBIO, MIPOBOJIUTH CaMOOIICHKY
YPOBHS ~ COOCTBEHHOTO  HMHTEIUIEKTYalbHOTO
pa3BUTHS,

- YMEHUE BBICTpPaWBaTh KOHCTPYKTHUBHBIE
B3aMMOOTHOIIIEHUSI B KOMaHJIE IO pPEIICHUIO
001X 3a/1a4 B 00JIACTH XUMUU;

HaOJII0IeHHE;

OIICHKAa TeMaTUICCKUX pedepaTon

orieHKa 3()PEKTUBHOCTH U KaueCTBA BBHITOJTHEHUS
yueOHBIX 3a7a4;

TECTUPOBAHUE;

OIICHKA BBITIOJIHCHHS CAMOCTOSTEILHOM pabOThI;
OLICHKA MPAaKTUYECKUX pabdoT;

3alllMTa TBOPYCCKUX M MPOEKTHBIX padoT;

MeTanpeamMeTHbIi pe3yJibTar:

- OBJIaJICHUE YMEHUSAMHU U HAaBBIKAMU Pa3JINYHBIX
BHUJIOB II03HABaTEIbHOW JEATEIBHOCTH  JUIS
M3YYEHHUS Pa3HbIX CTOPOH OKPY)KAIOILEro MHpA;
NPUMEHEHHE OCHOBHBIX METOJOB I1O3HAHUS
(HaOmoJIeHNs, HAYYHOTO HKCIEPUMEHTA) s
U3YYEHHUS PA3IUYHBIX CTOPOH XUMHUYECKHUX
00BEKTOB M MPOIECCOB, C KOTOPHIMU BO3HHUKAET
HE00XOINMOCTh CTAJIKUBATHCS B

HaOJII0IeHNE;

OIICHKa TeMaTU4ecKuX pedeparon

orieHKa () PEKTUBHOCTU U KaueCTBA BBHITTOTHEHUS
yueOHBIX 3a7a4;

TECTUPOBAHUE;

OIICHKA BBIMTOJIHEHUSI CAMOCTOSITENILHON pabOTHI;
OIICHKA MPAKTUYECKHUX paboT;

YCTHBIN OIIPOC;

3a4er.
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Pe3ysabTarhl 0CBOCHUA
y4eOHOH THCHMILINHBI

®opMBbI M METOABI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHsl

npodeccuoHabHOU cdepe;

- YMEHHE ONpeNeNaTh Ledu ©  3aJa4u
NeSITeIbHOCTH, BBIOMpATh CpEACTBa JUIS  MX
JOCTHKEHUS HA TTPAKTHUKE;

- yMcHHE UCIIOJIb30BaTh pas3In4YHbIe
UCTOYHUKUA  JUIA  TOJy4eHUS  XUMHYECKOH
UHPOpPMALIUKM U OIICHUBATh €€ JIOCTOBEPHOCTh
JUTSL TOCTIDKEHUS TIOCTABJICHHBIX LIEJIeH U 3aJ1ay,

IIpenmeTHbIi pe3yJbTar:

- c(OPMHUPOBAHHOCTHh MPEICTABICHUNA O MECTE
XHMHH B COBPEMEHHON Hay4YHOU KapTUHE MHUPA;
MOHVUMAHUE POJH XUMHH B (HOPMUPOBAHHUH
Kpyrozopa # ()YHKIIMOHAJIBLHOH TI'pPaMOTHOCTH
YeJI0BEKa ISl PEIICHUS TPAKTUYECKUX 3a/1aY;

- BIIaJICHUE OCHOBOIIOJArar0IuMH
XHUMUYECCKHUMU IMOHSATHSIMH, TEOPUSMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJb30BAHUE XHUMHUYECKON TEPMUHOJIOTHEN H
CUMBOJIMKOI;

- BIIQJICHUE OCHOBHBIMH METOJAMHU HAy4YHOTO

MTO3HAHUS, UCIIOJIb3YeMbIMU B XUMHH:
HaOJII0ICHUEM, OTMHUCaHUEM,  HU3MEpPEHHEM,
AKCTIIEPUMECHTOM; yMEHHE 00pabaThIBaTh,

OOBICHSTH PE3YIbTATHI IPOBECACHHLIX OILITOB U
JienaTh BbIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH
MNPUMCHATE MCTOABI IMO3HAHHWA IIpPpU PCIICHHUHU
NPaKTUYECKUX 3a/1a4;

- c(hOpMUPOBAHHOCTD
KOJINYECTBEHHbBIE
pacuetrsl 110
YpaBHEHUSM;

- BJIaJICHUC IIpaBUJIaMU TCXHUKHU 0€e30MacHOCTH
IIPY UCTIOJIb30BAaHUM XMMUYECKHUX BEILECTB;

- ¢OpPMHUPOBAHHOCTh COOCTBEHHO! MO3ULIMU T10
OTHOLIEHHIO K XUMHUYECKOW HHpopMarmu,
IIOJIy4a€MOU M3 PA3HBIX HCTOYHHUKOB.

YMEHMsSI  JlaBaTh
OLIGCHKM M  IPOU3BOJIUTH
XUMUYECKUM  (opMmynamM H

OLIEHKAa TeMaTHYeCKuX pedeparon

orieHKa 3(pPEKTUBHOCTH U Ka4€CTBA BHITIOTHEHUS
y4eOHBIX 33714,

TECTUPOBAHUE;

OLIEHKA BBIIIOJHEHUS CaMOCTOSATENILHOW paboOThI;
OLICHKA MPAaKTUYECKUX paboT;

YCTHBIH OIpOC;

peleHue 3aaay;

3al1Ta TBOPUYECKUX U IMPOEKTHBIX padoT;
mQepeHITMPOBAHHBIN 3a4ET.
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