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Pabouas mnporpamma ydeOHOM JUCHUIUIMHBI «XUMUS» pa3paboTaHa Ha
OCHOBAaHMM MPUMEPHON NPOrpaMmbl Y4EOHON IUCUUIUIMHBI, PEKOMEHOBAaHHOM
OI'AY «®UPO» (nmpotokosn Ne 3 ot 21 uronst 2015 r., PerucrpanroHHbiii HOMEp
peuensun 385 ot 23 wmrona 2015 r. ®TAY «DOUPO»), B COOTBETCTBUU C
PekoMeHlassMu IO OpraHU3alyy MOJTYYEHUsl CpeaHEro ooero ooOpa3oBaHus B
npejaesax OCBOCHUS 00pa30BaTENbHBIX MPOTrpaMM CpeIHEro mpodeccuoHaIbHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHUS C Y4YETOM TpeOOBaHUI
(denepanbHbIX TOCYAapCTBEHHBIXOOPA30BATEIbHBIX CTAHAAPTOB M MOJIYy4aeMoOu
npodeccun WM CHEIUAIbHOCTU CpPEIHEro MNpOoPEecCHOHAIBHOIO 00pa30BaHUS
(ITucemo [lemaprameHTa TOCYAApCTBEHHOM TOJUTUKH B cdepe NOJITOTOBKHU
pabounx kagapoB u JIIO MunobOpHayku Poccuu ot 17.03.2015 Ne 06-259) wu ¢
yuetoMm [IpumepHoil ocHOoBHOUM OO6pa3oBaTeNbHONW MPOrpaMMbl CPEIHEr0 OOIIEro
oOpa3zoBaHus 0J00peHHON pelmeHneM (enepaibHOro yY4eOHO-METOANYECKOTO
oObeuHeHus Mo obuiemMy oOpa3zoBanuto (mpotokost ot 28 uroHs 2016 r No2/16-3)
u Ilpukaza MunucrepctBa npocsenieHust Poccuiickoit @eneparuu ot 12 aBrycra
2022 roga Ne 732 «O BHeceHMM M3MEHEHMH B (penepaibHbId rOCyIapCTBEHHBIH
oOpa3oBaTeIbHBI CTaHIAPT CpPEIHEro OOHIero 00pa30BaHMs, YTBEPKIACHHBIN
npukazoM MwuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit ®deneparuu ot 17
mas 2012 r. N 413».

CocraBuTenu: npernojaBarenu kadgeapsl o0meo0pa3oBaTeIbHBIX JTUCIUILUTHH
T.B. Hepsi6osa, 3.0. I"ammenko
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KAL» 02 2022 r., npotokon Ne /-7
W. o. 3aB. kadeapoii ,,{//%x M. 1O. BansieBa

Ono6pena metoanueckoit komuccuent daxynprera CI1O

« A3 » 07 2022 r., mpotokon Ne 7

IIpencenarens METOANYECKOM "

KOMHCCHHU (aKybTeTa C;_Z,*E:m_.g?’ B. B. boguna
7



COJIEP)KAHUE

. TIACIIOPT PABOYEM IIPOTPAMMBLI VYUYEBHOM
JIUCLATIINHBI

. CTPYKTYPA U COJEPXAHUE  VYEBHOU
JIUCIHIUTUIMHBI

. YCJIOBUS PEAJIN3ALIMM YUYEBHOM JTUCIIUTIINHBI

. KOHTPOJIb 1 OLEHKA PE3YJIbPTATOB OCBOEHIA1
YYEBHOU ANCIHUITJINHBI

CcTp.

16

18



1. MACIIOPT PABOYEM ITPOI'PAMMBbBI YYEFHOM JJUCIUIIJIUHBI
XUMUA

1.1. Ob61acTb NpuMeHeHUs1 padoyeil MporpaMMbl

PabGouas mnporpamma yudeOHON aucummuiuHbl siBasercs dvacthio IIIICC3 mo
cnenuanbHocTIM CITIO 35.02.08 «DnexkTpudukaiius 1 aBTOMaTU3aIUsI CEIIHCKOTO
xo3stiicTBay, 21.02.05 «3emMenbHO-UMYIIECTBEHHBIE OTHOIICHUS».

XuMHs — Hayka O BeIlecTBaX, MX COCTaBe, CTPOCHHMM, CBOWCTBAX,
npoleccax MpeBpallleHus, HCIOJb30BAHUM 3aKOHOB XHMMHH B TPAKTHYECKOU
JeSTENbHOCTH JIIOJIEH, B CO3JaHUM HOBBIX MaTepUaJIOB.

[Iporpamma  mpexgycmarpuBaer — GOpMHpOBaHME Yy  OOydaromMXcs
oOlLIEHAayYHbIX 3HAaHUM, YMEHHMH W HABBIKOB, YHUBEPCAJIbHBIX CIOCOOOB
JESATENBHOCTU U KITIOUEBBIX KOMIIETEHIIHH.

[Ipy wm3yyeHUM Kypca pemiaroTcs BaKHEHIIMe 3aJay, CTOSIIHE Tepen
XUMHYECKOM HAyKOM, pelleHne KOTOPBIX HAMpaBlIE€HO Ha palMOHAIbHOE
IPUPOJIOTIONIH30BAHUE, OXPAHY OKPY’KAIOIIEH CPeibl U 3J0POBBS JHOJIEH.

[Ipu orGope copepkaHusi KCIOJNB30BAH KyJIbTYpOCOOOpPA3HBIM MOIXOM, B
COOTBETCTBHM C KOTOPBIM OOydYaroluecs JOJDKHbI YCBOWUTH 3HAHUS U yMEHWS,
HeoOXxoauMbIe 17151 GOpMHUPOBAHUS OOIIEH KyIbTYpPbl, ONPESTSIONICH aJeKBaTHOE
MOBE/ICHUE YeJOBEKa B OKpYXKaIoIel cpene, BOCTpEOOBaHHBbIE B JKU3HH WU B
IPaKTUYECKOU eI TEIbHOCTH.

Oco0oe BHUMaHUE Y/AEIEHO PKOJIOTMYECKOMY 00pa30BaHMIO M BOCITHUTAHHIO
oOydaromuxcs, GOPMHPOBAHUIO Y  HHX 3HAaHUH O  COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHE MHPA.



1.2. Mecto yuyeOonou aucuumiaunsl B IIIICC3:

B yueOHOM maHe ydeOHas TUCIUIUIMHA «XHUMHUSD» BXOAUT B COCTaB IIUKIIA
o01ieo0pa3oBaTeabHbIX y4EOHBIX NUCLUUILIMH, MpeiaraeéMblx 00pa3oBaTeIbHBIX
obnacrei

1.3. Ieau u 3aga4u y4eOHOH AUCUMIUIMHBI — TPeOOBAHUS K pe3yJabTaraM
OCBOCHHS Y4eOHOH TUCHUIIMHBI:

Conepxxanue mnporpaMmbl «XHUMHUS»  HANpaBIC€HO Ha  JOCTUXKECHHE
CIEIYIOIMX LeJe:
- * CO3JJaHHE OCHOB LIEJIOCTHOW HAYyYHON KapTUHBI MUPA;
* ¢hopMupoBaHuEe NMOHUMAHUS B3aUMOCBSI3U U B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX
HayK, BJIMSIHUSI €CTECTBEHHBIX HAyK Ha OKPYXKAIOUIYIO CPeay, SKOHOMHUYECKYIO,
TEXHOJIOTUYECKYIO, COIIMAIBHYIO U ATUYECKYIO C(hephl ACATETLHOCTH YEeJIOBEKA;
* CO3/aHWE YCJIOBUW IS pPa3BUTUS HABBIKOB y4eOHOM, TMPOEKTHO —
UCCJIEI0BATEILCKOM, TBOPUYECKON JIEATEIIbHOCTH, MOTHBAIIUUA O0YYAIOIITUXCS K
CaMOpa3BUTHIO;
dbopMupoBaHue  yMEHUW  aHaIW3UpPOBaATh,  OIICHUBATh, TMPOBEPATH  Ha
JIOCTOBEPHOCTH M 0000111aTh HAYYHYIO HH(OPMAIIHIO.

3agayamMu NpeIMETHOrO Kypca « XUMHS» SIBISFOTCS:

- OCBOCHHE 3HAaHHMM O COBPEMEHHOW €CTECTBEHHOHAYYHOM KAapTHUHE MHUpa H
METOJIaX ECTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOoliee BaXKHBIMH HICSIMH U
JOCTH>KEHUSIMH €CTECTBO3HAHUSA, OKa3aBIIMMU OIPEIEISAIONIEE BIUSHUE HA HAIU
IPEACTAaBIEHUS O IPUPOJIE, HA PA3BUTUE TEXHUKHU U TEXHOJIOTUH;
- OBJIAJICHUEC YMEHUSMU TMPUMEHSATh TIONYYCHHbIE 3HAHUS [JIs1 OOBSICHEHUS
OKPYKAIOIIUX  SIBJICHUM, WCTIOJIb30BAHUS 151 KPUTHUYECKON OLICHKH
€CTECTBEHHOHAYYHOU MH(MOpMAIUK, [T OCO3HAHHOTO OTpPEEICHHs] COOCTBEHHOM
MO3UIIMH 110 OTHOIIICHUIO K 00CYKaeMbIM B OOIIIECTBE MpoOIeMaM HayKH;
- TPUMEHEHUE ECTECTBEHHOHAYYHBIX 3HAHUN B TIOBCEJHEBHOM >KU3HHU IS
oOecrieueHus: O€30MACHOCTU JKU3HEACSATEIBHOCTH, OXpaHbl 3/I0POBbsI, 3aIHUTHI
OKPY’KAIOIIEH CPEBI.
OcBoenue coaepkaHus y4eOHOW JUCHMIUIMHBI «XHUMHsI», 00eCIeuyuBaeT
JOCTVKEHUE CTYACHTAMU CIICIYIOIIUX PE3YIbTATOB:
JUYHOCTHBIX
- YCTOMYUBBIN UHTEPEC K UCTOPUU U JOCTHKEHUSM B 00JIaCTH €CTECTBEHHBIX HAYK,
- UyBCTBO T'OPJIOCTH 33 POCCUMCKUE €CTECTBEHHBIE HAYKHU;
- TOTOBHOCTh K TMPOJIOKEHUIO O0pa30oBaHMs, IMOBBIIICHUIO KBalu(HUKAINKU B
n30paHHOW TIPO(PECCHOHATBLHON JICSITCIBPHOCTH C HKCIOJB30BAaHUEM 3HAHUW B
00JIaCTH €CTECTBEHHBIX HAYK;
- O0BEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETCHIIMA B OOJIACTH €CTECTBEHHBIX
HayK [ 4YeJoBeKa M OOIIECTBAa, YMEHHE MCHOJb30BATh TEXHOJIOTUYECKUE
JNOCTH>KEHUsT B 0O0JacTd  XUMHM  JJi1  TOBBIIMIEHUS  COOCTBEHHOTO
MHTEJUIEKTYaJIbHOIO PA3BUTHS B BEIOpAHHOM PO(ECCHOHATBHOMN AESTEIbHOCTH;



- YMEHHME NPOAHAIM3UPOBATH TEXHOTCHHBIE TMOCIEACTBUS ISl OKpYKAaIOUIEh
cpenbl, OBITOBOM M MPOU3BOJACTBEHHON NIESITEILHOCTU YEJIOBEKA;
- TOTOBHOCTh CaMOCTOSITEILHO JOOBIBATH HOBBIC MJI CE0S €CTECTBEHHO-HAYUYHBIE
3HAHUS C UCTIOIB30BAHUEM JIJISL 3TOTO JIOCTYIMHBIX HCTOYHUKOB MH(OPMAIIUH.
METanpeaMETHBIX
- OBJIAJICHUE YMEHUSIMU M HaBbIKAMHM PA3JMYHBIX BHUJOB IIO3HABATEIHHOMU
NEATENBHOCTH JJI1 U3YUYEHHUS PA3HBIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOTO MUPAa;
- TNPUMEHEHUE OCHOBHBIX METOJOB TO3HAaHMS (HAOIIOACHUS, HAYYHOTO
AKCTIEPUMEHTA) JIJISI U3YUYCHUS PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI
MHUpa, C  KOTOPHIMM  BO3HUKAET  HEOOXOJMMOCTh  CTaJKUBaThCs B
npodeccruoHaIbHOM cdepe;
- YMEHHUE ONpeAeNsaTh LEeIU U 3aJa4u JACSTEILHOCTH, BBIOUpATh CPelCTBa ISl UX
JTOCTUKEHUS Ha IPAKTUKE;
- YMEHHE HCMOJIb30BaTh PA3JUYHbIC MCTOYHUKU ISl MOJYYEHUS] €CTECTBEHHO-
HAay4YHOW HWHQOpMAIIMM U OICHUBATh €€ JIOCTOBEPHOCTh [IJIsi JOCTHXKCHUS
IMOCTABJICHHBIX 1IeJIeH U 3a/1a4
pPEIMETHBIX

— c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XUMUYECKOU COCTAaBISIONICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XUMHUH B MO3HAHUU SBJIECHUN IPUPOJIbI,
B (OpPMHUPOBAHUW MBIILUICHUS] U KYJbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUsT MPAKTUYSCKUX 3a7a4 U IKOJOTHUECKU
000CHOBAHHOT'O OTHOIIICHHS K CBOEMY 370pPOBbIO U MPUPOIHON Cpeie;

—  BIIAJICHUE CUCTEMOW XHMHUYECKUX 3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralIIue TMOHATUS (XMMUYECKUM DJIEMEHT, aToM, OJJIEKTPOHHAs
oboyouka aroma, S-, P-, O-3JeKTpOHHBIE OpOMTAIM aTOMOB, HMOH, MOJIEKYIIa,
BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHUSA, XUMHUYECKAsI CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YTIIEPOIHBINA CKeeT, PyHKIIMOHAbHAS
rpynma, paavkaia, HW30MEpHUs, H30MEPbI, TOMOJOTHYECKHN PsAJl, TOMOJIOTH,
YIJE€BOJIOPOJIBI, KHUCIOPOJA- M a30TCOJEpKAIUE COCIMHEHHUS, OHOJIOTHYCCKH
aKTUBHBIC BelecTBa (YIJICBOJIBI, )KUPBI, OCIKN), MOHOMED, TTOJIUMED, CTPYKTYpPHOE
3B€HO, BBICOKOMOJICKYJISIPHBIE COCIWHCHUS, KPUCTAJUIMYECKAs PEIICTKA, THIIbI

XUMHYECKUX  PEeaKIIHid (OKUCIUTENHbHO-BOCCTAHOBUTENBHBIE, 9K30- U
SHIOTEPMHUYECKHE, PEAKIMU HOHHOrO OOMEHa), pacTBOP, BJIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS JUCCOLMALINS, OKHUCJIUTEND,

BOCCTAHOBUTENIb, CKOPOCTh XUMHUYECKOW peaklnu, XUMUYECKOE paBHOBECHE),
TEOPHUH U 3aKOHBI (TEOPHS] XUMUUYECKOTO CTPOEHUS OpraHMYecKuX BemecTtB A.M.
bytnepoBa, Teopus >SJIEKTPOIUTHYECKOW IUCCOLHUAIMH, MEPUOAUYECKHN 3aKOH
JI.. MenpeneeBa, 3aKOH COXpaHEHHUSI MAcChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI
SA3bIK XUMHH, (DAKTOJIOTUYECKHE CBEAECHUS O CBOMCTBAX, COCTaBE, MOJYUYECHHH U
0e30macHOM WCTIOJIB30BAHUH BAXKHEWIINX HEOPTaHUYECKUX U OPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUUYECKOU JIEATEIIbBHOCTH YETIOBEKa;

— c(hOpMUPOBAHHOCTh YMEHUW BBIABISATH XapaKTEpPHbIE MPU3HAKK U
B3aHUMOCBSA3b W3YUYCHHBIX MOHSATHM, MPUMEHATh COOTBETCTBYIOUIME MOHSATHS IPHU
ONMCAaHUU CTPOCHUS U CBOWCTB HEOPTAHWYECKHUX M OPraHMYECKHX BEIIECTB U UX
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MIPEBPAIICHU; BBISBIATH B3aMMOCBI3b XHUMHYECKUX 3HAHWM C TIOHATHSIMH H
MPEICTABICHUSMH IPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

—  c(opMUPOBAHHOCTh YMEHUH HCIIOJNH30BATh HAWNMECHOBAHHS XHUMHYCCKUX
COCIMHCHUH MEXIYHAPOJHOTO CO03a TEOPETHUYCCKOW WM TMPUKIATHOW XUMUU U
TPUBHUAIBHBIC HAa3BaHMWS BaXKHEHIIUX BEIISCTB (ITWICH, alleTHJICH, TJIUICPHH,
dbeHon, Gopmanbaerun, YKCyCHas KUCIOTa, TJIUIWH, YrapHBIM ras, yTriIeKUCIbIHN
ra3, aMMHUaK, ramieHas W3BeCTh, HETallleHas M3BECTh, NMUTHEBAs COJA W APYTHX),
COCTaBIIATh (POPMYJIBI HEOPTAHMYECKMX W OPTraHUYECKUX BEIIECTB, YPaBHCHUS
XAMHYECKUX PpEaKIUi, OOBSICHATh WX CMBICT, TOJITBEPXKAATh XapaKTePHBIC
XAMHYECKUE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMH 3KCIECPHUMCHTAMH |
3aMKUCSIMU YPaBHCHUN XUMUYCCKUX PEaKITHH;

—  c(opMUPOBAaHHOCTh YMCHHI yCTaHABIMBATH MPUHAICKHOCTh U3YYCHHBIX
HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB K OMPEACICHHBIM KJIaccaM M TPYIIam
COCIMHCHUM, XapaKTEPH30BaTh UX COCTaB W BaKHEWIIINE CBOWCTBA; ONPEACIIATH
BUJIbI XUMHUYCCKHX CBSI3CH (KOBAJICHTHAS, MOHHAS, METATNYCCKAs, BOJOPOIHAS),
TUIBI KPUCTALIMYCCKUX PEIICTOK BEHISCTB; KIACCU(PHUIIMPOBATh XUMHUYCCKHE
peakiuu;

—  BIAQJCHUE OCHOBHBIMH METOJaMH HAy4YHOT'O TIO3HAHHUS BCIIESCTB M
XUMHYECKUX SBICHUH (HAOII0ACHUE, H3MEPEHHUE, SKCIICPUMEHT, MOJICITMPOBAHUE);
—  c(OpMUPOBAHHOCTh yMCHHH MPOBOJAWTH pacyeThl IO XHMHUYCCKUM
dbopMyaM U ypaBHEHHMSIM XMMHUYECKUX PEAKIUI C MCIOJIb30BaHUEM (DU3NYECKUX
BEJIMYMH, XapaKTePU3YIOIIUX BEIIeCTBA C KOJUYECTBEHHON CTOPOHBI: MAacCCHhl,
o0beMa (HOpMaJbHBbIE YCJIOBHS) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BAThH
CUCTEMHBIE XUMUYECKHWE 3HAHMUS IJsi TPUHATHS PEIIeHUHd B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

—  c(opMUPOBAHHOCTh YMEHMI IUIAHUPOBATh U BBIMOIHATH XUMHUYECKUM
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, TTOTYUCHHE
STWJIIEHa W W3YYCHHE €ro CBOMCTB, KAaue€CTBEHHBIC pEAKIMH Ha albJETHIBI,
Kpaxmall, YKCYCHYI0 KHUCIIOTY; JeHaTyparusi OeIKOB NpHU HArpeBaHHH, I[BETHHIE
peakuuu OEIKOB; TPOBOAUTH PEAKIMM HOHHOTO OOMEHa, OMpEAeNATh Cpedy
BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU HA CylIb(aT-, KapOOHAT- U XJIOPH]I-
AHUOHBI, HA KATHOH aMMOHHS; pellaTh JKCIEPUMEHTAIbHBIE 3aJayd 10 TeMaM
"Meramnel" u  "Hemetainbl") B COOTBETCTBMM € MpaBUJIAMH  TEXHUKH
0e30macHOCTH TP OOpAIEHUH C BEIIECTBAMU M Ja0OPAaTOPHBIM 00OPYIOBAHUEM;
MPEACTaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX PEaKNuii U (HOPMYITUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YNHTATOB;

—  c(hopMUPOBAHHOCTh yYMEHHS AHAIW3UPOBATH XHUMHYECKYI0 HH(OPMAIIHIO,
MOJIy9aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CPEACTB MaccoBOW WH(MOpPMAIUHU, CETh
WNutepHer u npyrue);

—  copMUpPOBaHHOCTH  yMEHHH  COONIOAATh  MpaBUJIa  DKOJOTHYCCKHU
IEJIeCO00Pa3HOTO TOBENIEHUS B OBITY M TPYAOBOH NESITEIBHOCTH B IIENSIX
COXPAaHEHHUSI CBOETO 370POBbS M OKPYXKAIOMIEH MPUPOIHON CpEIbl; YIUTHIBATH
OITACHOCTH BO3JICHCTBUS HA KUBBIC OPTAHU3MBI OTIPEICTICHHBIX BEIIECTB, TOHUMAS
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CMBICJI TTOKa3aTessd IPEAeIbHOM TOMYCTUMON KOHLIEHTPALIUH;

— 18 o0yyarouuxcsi C€  OrPAaHMYEHHBIMU  BO3MOXXHOCTSMH — 3JIOPOBBSI:
c(OPMHPOBAHHOCTh YMEHHUS NPHUMEHITh 3HAHUS OO0 OCHOBHBIX JIOCTYIHBIX
METOJAaX MO3HAHUS BEIIECTB U XUMHUUYECKUX SBICHUM;

— JUISL CIIENBIX U CIa00BUAAIINX 00ydaromuXxcsa: cOPMUPOBAHHOCTh YMEHUS
HCIIOJIB30BaTh pelibepHO TOUeUHYIO cucTeMy obo3HaueHuit JI. bpaiinsa nmis 3anucu
XUMHUYECKUX POpMYII.

1.4. Pexomenayemoe KOJIHYECTBO YaCOB HA OCBOCHHE padouyeil MporpaMmsl

y4eOHOM IUCHUIINHBI:

MaKCHUMaJIbHOM y4yeOHO# Harpy3ku oOyuaromierocsi 96 4acoB, B TOM 4HCIIE:
00s13aTeNIbHON ayUTOPHON Y4eOHOUM Harpy3ku oOydaromierocst 64 4acos;
CaMOCTOSITEILHON paboThl 0Oyyaroiierocs: 32 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHON JUCIATLIAHBI

2.1. O0bem yueOHOI TUCHUIJIMHBI M BUABI Y4e0HOH padoThl

Bupa yueOHoi padboThI Oo0bem
4acoB

MakcuMmasibHasi yueOHasi HArpy3ka (Bcero) 96
Oobs13aTesibHAs AyIMTOPHAS yueOHasi HATPY3Ka (Bcero) 64
B TOM YHCJIE:

JIEKIIUA 32

1abopaTtopHbIe pabOTHI 16

PAKTUYCCKUE 3aHATHUS 16
CamocTosiTeqibHas paboTa o0y4awiuerocs (Bcero) 32




2.2 TeMaTU4eCKHUi IVIAaH U COAEPKAHME YYeOHOU TMCUMIIMHBI « X UMH»

Haumeno
BaHHE pPa3l1e/ioB
H TeM

Conepxxanue y4eOHOro Marepuasa

Oo0nLeM

yacoB

Yposennb
OCBOEHUS

1

2

Bsenenue

XuMHU4YecKass KapTMHAa MHpa KakK COCTaBHAs 4YacTh €CTECTBEHHO-HAy4YHOM KapTHHBI
Mupa. Poiabp XuMuu B )KU3HU COBPEMEHHOTO o0miecTBa. HoBelmme 10CTHkEHUsT XUMUYECKOM
HayKl B IUIAaHE pa3BUTUS TEXHOJOTHI: XHMMHUYECKas TEeXHOJIOIHs—OHOTEXHOIOTHsI—
HaHoTexHoJioTus. [IpumMeHenue NOCTKEHUI COBPEMEHHON XMMHUU B TYMaHUTapHOU cdepe
JESITENILHOCTH OOIIECTBA.

[Ipaktuueckas padorta. [lopsgok pabOThI B XUMHUYECKOHW JIaOOpaTOpPHH W TEXHUKA
O6e3omacHocTH. XHUMHUYeckas Tocyna U JabopaTtopHoe oOopynoBaHue. BxonHoe
TECTUPOBaHUE.

2.3

Paznen 1.

OO0mas u HeopraHn4veckasi XuMus

Tema 1.1.

OcHoBHbIE OHSATHS U 3aKOHBI

Jlekusa. OcHOBHbBIE TOHATHS XuUMHH. BemectBo. Atom. Moekyna. XUMUYECKHUI
aneMeHT. [IpocThie U clokHbIe BelecTBa. AJIOTPONHUS U €€ MPUUYHHBIL.

OcHoBHBIE 3aKOHBI XUMHUHU. Macca aToMOB U MOJIEKYJl. ATOMHAasl €IWHHUIA MacChl.
OtHocuTenbHBIE aTOMHAas U MoJiekynspHas Mmacchl. KonmdectBo BemiectBa. [locTosiHHas
ABoranpo. Mosisipaast Macca. 3aKoH ABoraapo. MoJsipHbIid 00beM Ta30B. 3aKOH COXpaHEHUS
MaccChl BEIIECTB.

1.2

[IpakTnueckas pabota. CTexmoMeTpudecKkre pacyeTbl. PacdeTsl MO0 XHUMHYECKUM
dhopmynam.

2.3

CamocTrosiTenpHas paboTa OOydaroOmIMXCs. ATperaTHbIe COCTOSIHHS BEIECTBA: TBEPAOE
(kpucTasuMyeckoe ¥ aMop(hHOE), KHUJIKOE U ra3000pazHoe.
Paznnuus Mexay cMecsMU M XMMHYECKUMU COCTMHEHUSIMU

2.3

Tema 1. 2.

IMepuoauyeckuit 3axkoH M Ilepuoamyeckasi cucTeMa XHUMHYECKHX JJIEMEHTOB
JA.A. MenaeneeBa u cTpoeHHe aToMa

Jlekius. OTKpBITI/Ie Hepno;u/mecxoro 3aKOHa. HepI/IOIlI/ILICCKaSI CUCTEMAa XUMHNYCCKUX
OJICMCHTOB Z[ W. MeHpeneeBa Kak rpa(bnqecxoe OTO6pa)KeHI/IC HepI/IO,[[I/I‘-ICCKOFO 3aKOHa.
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[leproguueckuii 3aKOH U CHCTEMA B CBETE€ YUYEHMsI O CTPOCHHU aroma. 3aKOHOMEPHOCTH
M3MEHEHHSI CTPOCHHUS JICKTPOHHBIX 000JI0YEK aTOMOB M XMMHUYECKUX CBOHCTB 00pa3yeMbIX
2JIEMEHTAaMU IMPOCTBIX M CIIOKHBIX BeELIECTB. 3HadeHue llepuoanueckoro 3akoHa u
IIepuoanueckoil cucremsl xXumudeckux anemeHTos Jl. M. Menaeneesa Ui pa3BUTHS HAyKU
Y IOHUMAaHHsI XUMUYECKOW KapTUHBI MUpa.

[Ipaktuyeckas pabora. CocTaBiieHUE HIEKTPOHHBIX (HOPMYT M IIEKTPOHHBIX CXEM
2JIEMEHTOB nepuoauyeckor cucremsl J[.M. MenneneeBa u XapakTepUCTUKA UX CBOMCTB.

2.3

CamocrositenpHas pabota oOydaromuxcsi. JlokazaTenbCcTBa CIOKHOCTH CTPOSHUS
aToMa: KaTOJHBIC M PEHTTCHOBCKHE JY4H, (OTOIPPEKT, PaTUOAKTHBHOCTb, IJICKTPOJIU3.
KopryckynsipHO-BOTHOBOM TyaJIn3M 4acTHUI] MUKPOMUPA.

2.3

Tema 1.3.

CTpOCHI/Ie BelIeCTBAa

Jlexuus. ITpupona xumudecko cBsa3u. KoBajaeHTHas CBsI3b: HEMOJSPHAS U MOJISIPHASL.
HNonnas cBsa3p. Katmonel u  aHwoHsl. Meraimnueckass cBs3b. BogoponaHas CBS3b.
B3anMOCBS3p KPUCTAJNIMYECKHUX PEMIETOK BEHIECTB C PA3JIMYHBIMU TUIIAMH XUMHYECKOU
CBS3U

1.2

CamocrosarenbHass pabota oOydaromuxcs. llonspHOCTs CBA3M M MOJSPHOCTD
monekynbl. Konpaencanus. Tekydectb. Bosronka. Kpucrammmzamus. CyOnumanus u
necyonumanysa. AHOMauu (pU3nYecKux CBOMCTB Bobl. JKuakue Kpucramuibl. MuHepansl 1
TOpHBIE MOPOJAbI KaK MPHUPOJHBIE CMECH. OMYIbCHUM M CYCHEH3UH. 30JU (B TOM YHUCIE
aspo3oian) u renu. Koarymsanus.

2.3

Tema 1.4.

Bona. PacTBopbl.

Jlexumsi. Boma B mpuposae, ObITy, TEXHHKE M Ha TPOU3BOJACTBE. DU3MYECKUE H
XUMHUYECKHE CBOMCTBA BOJIBI. 3arpsi3HUTEIN BOJBI M CIIOCOOBI OUMCTKH. JKecTkas BoJa U ee
ymsiraenre. OTnpecHeHHe BOJbI. ATperaTHbI€ COCTOSHUS BOJIBI M €€ IMEePEeX0Jibl M3 OJHOTO
arperaTHOTO COCTOSIHHS B Jpyroe. PacTBopeHHE TBEpIBIX BEIIECTB M ra3oB. 3aBUCHMOCTH
pPacTBOPUMOCTH TBEPJIbIX BEIIECTB U ra3oB OT TemIepaTypbl. MaccoBas J0Jsl BEUIECTBA B
pacTBOpe Kak Croco0 BRIPAKEHUS COCTaBa PacTBOpA.

1.2

JlaboparopHnas padota. [IpurotoBnenue pactBopa 3aJaHHON KOHIICHTPAIUH

2.3

CamocrostensHas pabora oOydaronuxcsi. Kpucramnoruapartel. [IpuMeHneHue Bojbl B
TEXHUYECKUX MLeJsX. JKecTKocTh BOJBI M CIOCOOBI €€ ycTpaHeHHs. MuHepaibHbIE BOJIBL.
Pemenue 3a1a4 Ha MacCcoOBYIO JIOJIFO pACTBOPEHHOTO BEILIECTBA

2.3

Tema 1.5.

XuMHYECKHE peakuuu

Jlexuus. ITonstue o xumudeckor peakuuu. Tumbl xumMuuyeckux peakuuii. CKOpocThb

1.2
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peakuu u (aKTOpbl, OT KOTOPHIX OHA 3aBUCHT. TemIoBOi 3((PEKT XUMUYECKOW peaKIuu.
XMMHUYECKOE PABHOBECHE U CIIOCOOBI €0 CMEIIECHHUS.

[IpakTnueckoe 3aHsATHE. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLUU OT Pa3IudHbIX
(axTOpoB (TEeMIeparypsl, KOHIEHTPAIMH BEIIECTB, ICHCTBUS KaTaAIM3aTOPOB).

2.3

HeopraﬂuquKne COCAMHCHUSA

Tema 1.6.

Kaaccuduxanusi HeOpraHm4ecKnx coeTMHEHN U UX CBOICTBA

12

Jlexius. Kucnotsl u ux cBoiictBa. KucCnoThl Kak 3JIE€KTPOJUTHI, UX KilacCU(pUKALUs
[0 Ppa3JIMYHBIM IpU3HAKaM. XUMUYECKHE CBOWCTBA KHUCIOT B CBET€ TEOPHUH
ANEKTPOJIUTHYECKON nucconnanuu. OcoOEHHOCTH B3auMOJIEHCTBUS KOHIEHTPUPOBAHHOMN
CEpHOM M a30THOM KHUCIOT ¢ MeTaymaMi. OCHOBHBIE CLIOCOOBI TIOJTYYEHUSI KUCIIOTHI.

OcHoBanust ¥ ux coiicTBa. OCHOBaHMS KakK AJIEKTPOJIUTHI, UX KiIacCU(UKALUS T10
pa3IMYHBIM  MOpHU3HAKaM. XHWMHUYECKHE CBOWCTBA OCHOBAHMH B CBETE€ TEOPHH
ANEKTPOJIUTUYECKON Juccouuanuu. PasnokeHne HeEpacTBOPUMBIX B BOJIE€ OCHOBAHUI.
OcHOBHBIE CLIOCOOBI MOTY4YE€HNS OCHOBaHHH.

Jlekmusa. Comu n ux cBorctBa. Conu Kak 31eKTpodauThl. Conu CpeaHue, KHUCIbIE U
OCHOBHBIE. XUMUYECKHA CBOMCTBA COJIEH B CBETE TEOPHH AIEKTPOJIUTUICCKON TUCCOIUAIINH.
CriocoOsl monydenus cosiel. I'naponus coseil.

Okcunpl u umx cBoicTtBa. ConeoOpa3yronme W HeEcoJeoOpas3yrone OKCHIBI.
OcHoBHbIe, aM(bOTEpHBIE U KUCIOTHBIE OKCUIBI. 3aBUCUMOCTh XapaKTepa OKCHUJa OT CTEICHH
OKHCJICHUS OOpa3yIoIIero ero Merama. XUMHUYECKHe CBOWCTBa OKcHaoB. [lomydeHue
OKCHJIOB.

1.2

JlaGopaTtopHnas pabota. Peakiiuu oomeHa.
JlabopatopHas padota. ['uaponu3 cosieil pa3InyHOro THIIA.

2.3

CamMocrosTenbHas pa60Ta O6y‘IaIOH_[I/IXCH. Hcnonw3oBanme cepHoﬁ KHCJIOTBI B
IIPOMBINIJICHHOCTH. EI[KI/IG ejaI04Yn, UX HCIIO0JB30BaHHWEC B IIPOMBIIIICHHOCTH. lamenas u
HCralcHas U3BCCThb, €€ IIPUMCHCHHUEC B CTPOUTCIILCTBC. T'unic u ane6aCTp, T'MIICOBAaHHC.

2.3

Tema 1.7.

MeTtajibl 1 HEMETAJLIbI

12

Jlekuua. Meramnsl. OOmue ¢u3MUecKue M XUMHUYECKHE CBOICTBa METaJIOB,
0OyCJIOBJICHHbIE CTPOCHMEM AaTOMOB U KpPUCTAUIOB M IMOJOXXEHHEM METalIoOB B
NIEKTPOXUMUYECKOM psiy HampspkeHuil. OOmue crnocoObl nmomydyeHus: MeTayuioB. CILIaBbl:
YyepHble U BeTHbIE. KOoppo3ust MeTaioB 1 criocoObl 3aIUThl OT Hee

Jlekumsa. OOmas XapakTepUCTUKA TIJVIABHBIX MHOATPYIN HEMETAIJIOB Ha IpuUMeEpe
rajloreHoB.  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAUIOB. BakHelmue
COEIMHEHUS METAJJIOB U HEMETAJIJIOB B IIPUPOJE U XO3AWCTBEHHOM EATENBHOCTH YEJIOBEKA.
3amuTa OKpYKarolleld cpeibl OT 3arpsi3HEHUS TSHKEJIBIMU METaJJIaMH, COETMHEHUSIMH a30Ta,

1.2

11



Cephl, yriepoaa.

JlaboparopHass pabota. BoccTaHOBUTEIBHBIC CBOWCTBA METAJIOB. XUMHYECKUE
CBOMCTBA COCIMHEHUN METAJIJIOB.

2.3

[Ipaktuyeckue 3ausaTHs. O3HAKOMIIEHHE C KOJUIEKIMEH py/. 3aKaika U OTIIYCK CTaJIH.
O3HaKOMJIEHUE CO CTPYKTYpaMU CEPOTO U OEJIOTO UyryHa

2.3

CamocrosarensHas pabotra oOydarommxcs. Kopposus MeTauioB: XUMHUYECKas W
NIEKTPOXUMHUYECKAs. 3aBUCUMOCTb CKOPOCTH KOPPO3UU OT YCIOBHI OKpYXKaroIlel Cpembl.
Krnaccudukanuss KOppo3uM METAUIOB [0 pa3iudHbIM Ipu3HakaM. CrnocoObl 3alIuThl
METaJJIOB OT KOPPO3HH.

2.3

Paznea 2.

OPI'AHUYECKASA XUMUA

Tema 2.1.

OcCHOBHBIE TMOHSTHUS OPraHUYEeCKOW XUMHHM Teopus CTPOEHUs OpPraHUYECKUX
COEIMHEHUI

Jlexumsi. OCHOBHBIE TIOHSATHS OpPraHWYECKOM XUMHUU W TEOPUS CTPOCHHS
opraHmyeckux coenuHeHuil. I[Ipeamer oprannueckoi xumuu. lIpupoaHbie, NCKYCCTBEHHBIE
U CHUHTETHYECKHME OpraHudeckue BemecrBa. (CpaBHEHHME OpPraHMYECKHX BEIIECTB C
HEOPraHM4eCKUMU. BalleHTHOCTh. XUMHUYECKOE CTPOEHUE KaK MOPSIOK COETUHEHHUS aTOMOB
B MOJIEKYJIBI ITO BaJIECHTHOCTH.

Teopusi crTpoeHuss opraHuueckux coeauHennii A.M. byrinepoBa. OcHOBHbIE
MIOJIOKEHHSI TEOPUU XHUMUYECKOT0 CcTpoeHus. M3omepus u nzoMmepsl. XuMUUeCKre (GOPMYIIb
Y MOJIETIHM MOJIEKYJI B OPTaHUYECKOW XUMUH.

1.2

[Ipaktnueckoe 3angrue. Ilonsatue wn3zomepuu. Buuabl m3oMmepuu: CTpPYKTypHas
(YyriiepoIHOro cKeneTa, IMOJIOKEHHS KpaTHOM CBA3M WM (YHKUHOHAIBHOW TPYIIIBI),
IpoCTpaHCTBeHHass. MHOrooOpasue opraHMuecKux COeAMHEHUN

2.3

CamocrosarenbHas pabota oOywatommxcsa. KpaTkuii odepk UCTOpUHM pa3BUTHUA
Oprann4ecko xumuu. Butanusm u ero kpymenue. 3Hadenue teopun A.M. byrneposa mis
Pa3BUTHS OPTraHUYECKON XUMUU U XUMUYECKHUX IIPOTHO30B.

OcHOBHbIE HanpaBiieHUs pa3BUTUs Teopun ctpoeHus A.M. byrieposa. Uzomepus
OpraHMYECKUX BelIeCTB U ee BUAbl. CTPYKTypHas U30MEpHs: MEKKIACCOBAs, YrIepoJHOTO
CKeJeTa, TOJOXKEHUS KpaTHOW CBs3M W (PyHKUMOHANbHOW rpymmbl. [IpocTpaHcTBeHHas
W30MepHUsl: reoMeTpuueckas U onruueckas. [loHsATHE acMMMETPUYECKOTO UEHTpa.
buonornueckoe 3HaueHNE ONTUYECKOW M30MepUH. B3auMHOe BIMsSIHME aTOMOB B MOJIEKYJIAaX
OpPraHMYECKUX BEIIEeCTB. DJIEKTPOHHBIEC YIPPEKTHI ATOMOB U ATOMHBIX TPYII B OPraHUUYECKUX

2.3

Tema 2.2

YFJICBOI[OPOJIBI N UX NPUPOAHbIC HCTOYHUKH
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Jlexuus. Anxanbl. ['omonoruueckuil psij, MU30MEpUs U HOMEHKIATypa aJKaHOB.
XUMHYECKUE CBOMCTBAa ajJKaHOB (MEeTaHa, O3TaHa): TOPEHHUE, 3aMEILIEHHUE, pa3JI0KEHHE,
nerujpupoBanue. [IpuMeHeHne ankaHOB Ha OCHOBE CBOICTB.

AnkeHbl. DTWIIEH, €ro NOJy4eHHE (JIEruIpUpOBaHUEM 3TaHA, AENOJIMMeEpU3aLuen
MOJIMATHIIEHA). ['OMOJIOTHYeCcKU psill, U30MEpUs, HOMEHKJIATypa ajJKEHOB.. XUMHUYECKHE
CBOIWCTBA JTWJICHA: TOPEHHE, KadeCTBEHHbIE peakiuu (0OecuBeYMBaHHE HOTHOW BOJABI U
pacTBopa IepMaHraHata Kajus), rujpartanus, nojumepusanus. [Ipumenenue stuneHa Ha
OCHOBE CBOMCTB.

Jlexumsi. AnkuHbl. AneTWiieH. XHWMHUYECKHE CBOWMCTBA alleTHJICHA: TOpPEHHE,
obOecuBeunBaHue OpOMHOW BOJBI, MPHUCOEAMHEHUE XJIOPOBOJAOPOJAa U THJApaTalus.
[IpumeHeHue aneTuiIeHa Ha OCHOBE CBOMCTB. MeKKilaccoBasi H30MEpUS C aJIKaJHeHAMH.

Apensl. beHzon. XuMuueckre CBOMCTBAa O€H30ja: TOPEHUE, PEaKIMH 3aMEeICHUs
(ranoreHupoBaHue, HUTpoBaHue). [IpumeHeHne 6eH30J1a HAa OCHOBE CBOWCTB.

1.2

JlabopaTtopHast paborta. [losyueHue STHIEHAa W €r0 B3aUMOJICUCTBHE C PACTBOPOM
MepMaHraHaTa Kajius, OpOMHOW BOJOHM. Peaknmsi moJydeHHs] YKCYCHO-ITHUJIOBOTO 3dupa.
[Ipaktnueckoe 3anatue HedTb, ra3, KamMeHHbIH Yrojb — NPUPOIHBIE HCTOYHUKHU
YTJIEBOJIOPOJIOB.

2.3

CamocrosTensHas padbota oOydarormuxcsi. [IpoMbBIIIICHHBIE CITOCOOBI TOJYYCHHS
QJIKaHOB: TOJYY€HHE W3 NPUPOJIHBIX HCTOYHHKOB, KPEKUHT TMapaduHOB, MOIy4YEeHUE
CHHTETUYECKOTO O€H3WHAa, rasuduKamus yris, TUIPUPOBAaHHE alKeHOB. JlaGopaTopHbie
crocoObl TOJTyYeHHUsT alKaHOB: CHHTe3 Bropiia, aekapOOKCHIMpOBaHUE, TUIPOIU3 KapOuaa
AIIOMUHHUSL.

[Tonyyenne wu Qusnueckne CBOWCTBA ITUKIOAIKAHOB. XHWMHYECKHE CBOWCTBA
LUKIIOAJIKAHOB

2.3

Tema 2.3.

Kucaopoacoaep:xamme opranndeckne coexnHeHUsI

10

Jlexiusi. CroupThl, KapOOHOBBIE KHCIOTHI M CIIOXHBIE 3(QHUpBI: UX CTPOEHUE U
XapaKTepHble XUMHYeCKHe cBoiicTBa. [IpeacraBureny KucaopoacoAepKalux OpraHuuecKux
COEIMHEHUI: METUJIOBBIN U 3TUJIOBBII CIIUPTHI, TTUIEPUH, YKCYCHAS KCIIOTa

Jlexmusi. Mbliia Kak COJIM BBICHIMX KapOOHOBBIX KUCIOT. JKUPBI Kak CIOKHBIE 3()UPBL.
YTreBopl: TII0K03a, KpaxMal, [eJTII03a.

1.2

JlaGopatopHas pabota. OkucineHue cnupra B anpaerua. KauecTBeHHbIE peakuu Ha
MHOTOATOMHBIE CIIUPTHI. PacTBOpeHNE IMuIeprHa B BOAE U B3aUMOJICHCTBUE C THAPOKCHIOM
menu (11).

JlaGopatopHast pabota. XHUMHUYECKUE CBOMCTBA YKCYCHOM KHCIIOTBI: B3aUMOJIeiicTBHE
¢ uHaukaropamu, meramuiamu (Mg), ¢ ocHoBanusiMu (Cu(OH)2) U OCHOBHBIMU OKCHAAMHU
(CuO). IIBeTHbIe peakiuu OCIKOB.

2.3
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CamocrositenbHas pabora. [lonydenue eHona M3 MPOIYKTOB KOKCOXHMHUYECKOTO
MIPOU3BOJICTBA U U3 OEH30IIA.

[MomukouaeHcanus opMaibaeruaa ¢ GeHoioMm B heHosohopMaIbIeTHAHYIO CMOTY.
AHeTaHB[[eFI/I[[. ITousiTe 0 KeToHAX Ha IMpUMEPC alcToOHA. HpI/IMeHCHI/IC all€cTOHA B TCXHHUKEC
W NPOMBIIIJICHHOCTH.

MHoroo6pa3ue KapOOHOBBIX KHCJIOT (IIaBejeBas KHUCIOTa KaK JBYXOCHOBHas,
aKpWJIOBAsi KUCIIOTA KaK HeNpeIebHasl, OCH301Has KHCJIOTa KaK apOMaTH4ecKasi).

2.3

Tema 2.4.

A30T00)1ep>1<aume OpraHu4eCKue CoOCIMHCHUS.

CamocrositensHas paboTta. AMHHBI, aMHHOKHCIOTHI, Oenku. CTpoeHue U
Oounosiornueckast (QyHKIUA OeNKOoB. XHWMHUYECKHE CBoWcTBa OenkoB. ['eHeTHMdeckast CBS3b
MEXTy KJIaCCAaMH OPTaHUYECKUX COCTMHECHUM

2.3

Tema 2.5.

ILnacTMacchbl 4 BOJIOKHA.

Jlekums. Ilonsatume o mmactmaccax. OTAETbHBIE TPEACTABUTETN CHHTETUYECKUX H
HCKYCCTBEHHBIX  IOJIMMEPOB:  (PEHOIOPOPMATBICTUIHBIE CMOJbI, TOJUBUHIIXIIOPH]I,
teduioH, nemtynons. [loHsITHE 0 XMMHYECKHX BOJIOKHaX. HarypaibHbIe, CHHTETHYECKHE H
HCKYCCTBEHHBIE BOJIOKHA. OTHETbHBIE TPEACTABUTENIM XUMHUYECKUX BOJIOKOH: aIl€TaTHOE
(TpuaneTaTHBI ~ MIENK) W BHUCKO3HOE  BOJIOKHA,  BUHWIXJIOPHUIHBIE  (XJIOpHH),
MTOJIMHUTPWIbHBIE (HUTPOH ), TOJTMAMUIHBIC (KalpOH, HAMIIOH), MOTUA(pUPHBIC (JTaBCaH).

1.2

HpaKTI/ILIeCKOC 3agsaTe. O3HAKOMJICHHE C CHHTCTHYSCKUMH H HNCKYCCTBCHHBIMU
IIOJIMMEpaMHU. OHpe,I[eJ'ICHI/IC Pa3siIMYHBIX BUAOB XUMHYCCKUX BOJIOKOH

CamocrosarenbHas pabota. TepMomIacTUUHbIE U TEPMOPEAKTHUBHBIE TIOJTUMEPBI.

2.3

Tema 2.6.

XuMuA ¥ KU3HD

XWMHUS 1 OPraHu3M 4YeJI0BeKa.

.HCKI_II/IH. XUMHUecKknue »dJIESMEHTHI B OopraHu3sMeE 4YCJIOBCKaA. OpraHI/I‘leCKI/Ie n
HCOPraHM4YCCKUEC BCIICCTBA. OCHOBHBIE JKU3HEHHO HCO6XOI[I/IMBIe COCANHCHUA: 66J'IKI/I,
YrjeBOdbl, KUPbl, BUTAMHWHBI. Yraesoapl — TJIaBHBIM MCTOYHHK OHCPIruv OpraHu3Ma. Ponp
JKHUPOB B OpraHU3MCE. XOHGCTepI/IH H Cro poJjyib B 3A0POBLEC YCIIOBCKA. CGaJIaHCI/IpOBaHHOG
IIMTaHHUC.

1.2

[Ipaktnueckoe 3ansatue. Xumus B ObiTy. Boma. KauectBo Boapl. Moromme u
yucTsmue cpeactna. [IpaBusa 6e3onacHoi paboThl CO CpeaCTBAaMU OBITOBON XUMUMU.

2.3

CaMocTosTenpbHas pa60Ta. MI/IHepaHLHLIe BCIICCTBA B MPOAYKTAX IMIUTAHUA,
ITUIICBBIC ,Z[O6aBKI/I.

2.3

IIpakTuyeckas pabota. MtoroBas KOHTpoJibHas paboTa

2.3

BCEI'O:

96
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“ VpOBHH 0CBOEHHS:

1. — o3HaKOMUTENbHBIN (Y3HABaHUE PaHEE U3yUYEHHBIX 0OBEKTOB, CBOMCTB);

2. — penpOyKTUBHBIN (BBIMIOJHEHUE JICSITEILHOCTH IO 00pa3ily, MHCTPYKIUH WIH O]l PyKOBOJCTBOM)

3. — IPOAYKTUBHBIN (IIJITAHUPOBAHHE U CAMOCTOSITEILHOE BBIIIOJIHEHUE EATEIbHOCTH, PEIICHHE MPOOIEMHBIX 3a/1a4)
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3. YCJOBUS PEAJIN3AILIMUA YYEBHOM JUCIUILINHBI

3.1. TpeOoBanuss K MHHMUMAJIBHOMY  MATEPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0

O6opynoBaHue 1a00paTopuu U paboUUX MECT Ja0OPaTOPUU: XUMUUYECKUE CTOJIBI,
MPOEKTOP, IKpaH, J0cKa, mepuoauyeckas tabmuubl: «llepuogmyeckas cucrema
xumuueckux anemeHtoB .M. MenneneeBa», «PacTBOpUMOCTH COJIEH, KUCIOT U
OCHOBaHMH B BOJie», «OKpacka MHAUKATOPOB B Pa3JIMUHBIX cpeaax», «3omepus»,
«Knaccudukanus opraHU4ecKUX peakiumny, «BakHeuIne KUCIOTHl U UX COJINY,
«OKUCIIUTENIBHO-BOCCTAHOBUTEIBHBIE — peakuuu», - ImKad IS XpaHeHUs
HaIJBSIAHBIX ~ MOCOOUH, mKkad I XpaHeHUsT  y4yeOHO-METOAUYECKOU
JOKYMEHTAIIMH; JOCKA KJIACCHAs; MPE3EHTALNH I10 TEMaM Kypca.

Peanuzanus yueOHON AUCHUILIUHBI TpeOyeT Halu4usi ydeOHoro kabwHeTa
«XUMUA».

Ob6opynoBanme yueOHOro KabmHeTa:

- OCaJI0YHBIC MECTA MO KOJIMYECTBY O0yYaIOIIUXCS,

- pabouee MEeCTO Mpeno/1aBaTe’s;

- KOMIUIEKT Y4eOHO-HATJISAIHBIX TOCOOUN « XUMUS»;

-KOMIUIEKT  JJabopaTOpHOTO  OOOpYJIOBaHUS W NPUHAJJICKHOCTEH,
MO3BOJISIIONINI B MOJHON MEpE pealnu30BaTh U3YUYEHUE MPEIMETA;- KOMIBIOTEP C

JUIEH3UOHHBIM MPOTPAMMHBIM 00€CTIEUEHUEM U MYJIbTUMEIHNA TIPOEKTOP.

Texnnueckue cpeacTBa 00yueHUs1 JIEKINOHHBIX ayTUTOPHUIA:

Peanuzanust yueOHOW MUCHUIUIMHBI TPEOyeT HAIWYUS y4eOHBIX KaOMHETOB,
OCHAIIIEHHBIX MYJIbTUMEIUINHBIM 000pyn0BaHueM — ayoumopus 119

-Okpan 3x2 LUMIEN MoTopu3oBaHHBIH

-IIpoextop EpsonEB-X12

-llIxad nmacteHHbIit

-HoyTtOyk

Tun LIT Mobile Dual Core Intel Celeron B830, 1800 MHz

Cucremnas mnata FUJITSUFINBB29

Yuricer cucremuoit matel Intel Panther Point HM70, Intel Sandy Bridge

Cucremnas mamsts 1895 Mb

Buneoanantep Intel(R) HDGraphics (773972 Kb)
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Huckoseiii Hakonutenb 1TOSHIBA MQO1ABF032 SCSIDiskDevice (320
I'B, 5400 RPM, SATA-III)

-Konouku Microlab

- KaGenu koMmmyTanum.

Ayautopus 211
-Okpan Didis2x2
-IIpoekTop ASER
-llIxad nacrenubiit
-Kononku DNS
- Kabenu kommyTaruu
-HoytOyk (koHpurypamms):
(- Tum LIIT DualCore , 1600 MHz;
- Cucremuas miara Hewlett-Packard HP Notebook;
- UunceT cucteMHoOM njaTel HensBecTHO;
- Cucremnas nmamsath 3944 Mb;
- Bungeoamantep Intel(R) HD Graphics (1 I'B);
- JIuckoBbrit Hakonutenb TOSHIBA MQO1ABF050 ATA Device (500 I'B,
5400 RPM, SATA-III).
Ayoumopus 124

-DkpanScrennMedia 2x2

-ITpoexTop EpsonEB-X12

-IlIxad HacTeHHBIHA

-HoyTOyxk

Tumn LIIT Mobile Dual Core Intel Celeron B830, 1800 MHz

Cucremnas miara FUJITSUFINBB29

Yuricer cucremuoit matel Intel Panther Point HM70, Intel Sandy Bridge

Cuctemnuas namsatp1895 Mb

Buneoanantep Intel(R) HD Graphics (773972 Kb)

Huckoseiii HakonuTenb 1TOSHIBA MQO1ABF032 SCSIDiskDevice (320
I'B, 5400 RPM, SATA-III)

-Komonku Sven

- KaGenn xoMmyTanum
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3.2. UndopmanuoHHoe odecnevyeHne 00yueHusl.

[lepeueHb yueOHbBIX U3AaHUI, HHTEPHET-PECYPCOB, AOMOJIHUTEIBHOMN JINTEPATYPHI.

OCHOBHBIE UCTOYHUKU:

2. 0. Xwumus:
npaktukyMmy s crygeHtoB CIIO TexHuueckoro mnpoduiis crnenuaibHOCTEN:

1. TameHko, ydueOHOe Tmoco0ue K J1abopaToOpHOMY
"MexaHu3aius CelbCKOTo X03sicTBa", "DneKkTpuduKaims CeIbCKOro xo3sicTna',
"3emenbHO-uMyIecTBeHHble OoTHoweHus", "llpuknagnas wuHbopmaTuka (1O

orpacisam)", "Texnuueckoe aBTOMOOMJIHHOTO
tpancnopta" / O. O. I'amenko, T. B. Hepsibora, JI. A. Manoxuna ; benropoackuii
I'AY. - 2-e u3n., nepepad. u gon. - benropoxa : benropoackuii 'AY, 2016. - 48 c. —
Pexxum nocryna :http://gps.ru/bMw9W

2.Caenko, O. E. Xumus 11 HEXUMHUUYECKUX CIIEIUATBHOCTEH: YUeOHUK [ 151

oOCny’)KMBaHME U  PEMOHT

cpeadero mpodeccuonansHoro obpaszoranus| / O. E. Caenko. - PocroB n//l:
®denukc, 2015. - 346 c. - (Cpennee npodeccuoHanbHOE 00pa30BaHKE)

WuTtepHeT-pecypch:
http://lib.bsaa.edu.ru — 96 bearopoackoro 'AY

http://znanium.com — IBC «3HaHnyM»
http://e.lanbook.com — 9BC «Jlanby»
http://ebs.rgazu.ru — ABC «AgriLib»
4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM
JTACHUILINHBI

KoHTpons ©  oOmeHka pe3yabTaTOB  OCBOCHHUS  Y4€OHOW  AMCIUTUTMHBI

OCYIIECTBIIICTCS IIPErojaBaTelieM B TPOIECcCe TPOBEACHUS IPAKTHYCCKUX
3aHATAH W Ja00OpaTOpHBIX pabor,

TCCTUPOBAHHA, a TaKKC BbIIIOJTHCHHUA

O6yanOIHHMHC${ HHAWBUAYAJIbHBIX SaHaHHﬁ, IIPOCKTOB, HCCJ'ICI[OB&HHFI.

PesynbTaTsl 00yyeHHs

(oCBOCHHBIC YMEHUS1, YCBOCHHbIEC 3HAHNS)

(I)OprI H ME€TOAbI KOHTPOJA U

OLICHKH Pe3yJIbTATOB 00y4YeHUs

YMmenuns:

Ha3bIBATD: WU3Y4YEHHbBIE BEIIlECTBA no | KoMOMHMpOBaHHBIN: TPaKTHUECKHE
«TPUBHAIBHOM» U MEXYHAPOJHOU | 3aHSTHS, pEelICHUE 3a]1aY,
HOMEHKJIAType TECTUPOBAHUE,
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http://qps.ru/bMw9W
http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

KOHTpOJIbHAs padoTa.

onpeue.lme: BAJICHTHOCTh MU CTCIICHb OKHCIICHUA
XUMHNYCCKHUX J3JICMCHTOB, THUII XHMH‘IGCKOﬁ CBsA3U B
COCIMHEHMAX, 3aps] HOHA, XapakTep Cpeabl B
BOJIHBIX paCTBOan HeOpFaHI/IquKI/IX nu
OpFaHquCKHX COCIIHHGHHﬁ, OKHUCJIUTCIIb nu
BOCCTaHOBUTCIIb, HpI/IHaIlJIe)KHOCTB BCIICCTB K
pPa3HbIM KJIacCaM HEOPraHUYECKUX U OPraHUYECKHUX
COCTMHEHNH

KoMOuHMpOBaHHBIN: TPAKTUUECKHE
3aHSTHSI, pELICHUE 3a/ad,
TECTUPOBAHUE,

KOHTpOJIbHAs paboTa.

XapaKTepU30BaTh: 3JEMEHTHl MajblX NEPUOIOB I10
nx nojoxenutro B Ilepumonnmueckon cucreme JIM.
MenpgeneeBa;  oOmMe  XMMHYECKHE  CBOMCTBA
META/UIOB,  HEMETAUIOB,  OCHOBHBIX  KJIaCCOB
HCOPraHM4YCCKUX W OpPraHNuYCCKUX COGI[I/IHGHI/Iﬁg
CTPOCHHUE U XHUMHYCCKUC CBOMCTBA N3YYCHHBIX
HCOPraHNM4YCCKUX U OPraHUYCCKUX COeI[I/IHCHl/If/'I

KoMOuHMpoBaHHBIN: TPAKTUUECKHE
3aHSTHSI, pellieHue 3aad,
TECTUPOBAHUE,

KOHTpOJIbHAs padoTa.

O00BSICHATB: 3aBHCHUMOCTb CBOICTB BEUIECTB OT HX
COCTaBa W CTPOEHUSA, NMPUPOLY XUMHUYECKON CBS3U
(noHHOM KOBAJIEHTHOM, METAJLUTNYECKOMN 3
BOJIOPOJIHOM), 3aBUCUMOCTb CKOPOCTH XHMHYECKOM
peakuyy 1 MOJIO)KEHHE XUMHUYECKOTO PAaBHOBECHS OT
pa3IuYHbIX (DaKTOPOB;

KoMOuHMpoBaHHBIN: TPaKTHUECKHE
3aHATHUS, PEeLIeHUE 3a/1a4,
TECTUPOBaHUE,

KOHTpOJIbHAS paboTa.

NMPOBOAUTh: CaAMOCTOSATENIbHBIN MOUCK XMMHUYECKOMN
uHpOpMallUd €  HUCIOJIb30BAHHUEM  Pa3IMYHBIX
HMCTOYHUKOB (Hay4YHO-TIOTIYJISIPHBIX W3JIaHUH,
KOMIBIOTEPHBIX 0a3 aHHBIX, pecypcoB MHTepHETA);
HCIIOJIb30BAaTh KOMIIBIOTEPHBbIE TEXHOJOTHH IS
00paboTKH U Tepeiavyu XUMUYECKOW HHMOPMAIUU U
ee MpeACTaBICHUS B PA3IUYHBIX

dhopmax;

CBA3BIBATb: M3YYCHHBIM Marepual CcoO CBOEH
podeccuoHaIbHOM 1eATEIbHOCTHIO;

HCI0JIB30BATH [IPUOOPETEHHbIC 3HAHUS U YMEHHUS B
MPAKTUYECKONW JEATEIbHOCTH M  IOBCEIHEBHOM
KU3HU:

- ansg OOBACHEHUS  XUMHYECKHX  SBIICHUM,
MPOUCXOJAIIMX B  MHpuUpoAe, ObITYy W Ha
MIPOU3BO/JICTBE;

- ompeaeneHHs  BO3MOXKHOCTH  MPOTEKAHUS
XMUMHYECKUX TMPEBPAICHUN B Pa3IMUHBIX YCIOBUAX
Y OLICHKH X TOCJEICTBUM;

- DKOJIOTMYECKM TpaMOTHOTO  TIOBEIEHUS B
OKpYyKarollen cpene;

- OILIGHKH BIUSHUA XHUMHUYECKOTO 3arpsi3HEHHs
OKpY)KalIlled Ccpeasl Ha OpraHu3M 4eloBeKa U
Jpyrue KUBbIE OPraHU3MBI,

- OesomacHoro oOpamieHus C TOpPIOYMMHU H
TOKCHYHBIMU  BEIIECTBAaMH U JaOOPaTOPHBIM
obopynoBaHueMm;

- MIPUTOTOBIICHUS pacTBOpOB 3aJaHHOU
KOHIIEHTpPAIIMU B OBITY ¥ Ha MPOU3BOJICTBE;
KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XHMHYECKOU

NunuBuyaibHBIN: POEKTHAS
(ucciemoBarenbckas padoTa).

['pynmoBasi: 3acinymmBaHue pedepaTos.
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uH(pOpMaIny, MOCTYIAOIIEH u3 pa3HbIX
HMCTOYHUKOB.

pelmiaTh: pacyeTHbIC 3aJa4d 10 XHUMHUYCCKHM
dbopMyniaM U ypaBHEHUSIM;

KoMmOuHMpoBaHHBI: pelleHue 3a1ay;
KOHTpOJIbHAsI paboTa

BajkKHelIIIMe XUMHYeCKHMe TOHSTHS: BEIIECTBO,
XUMHYCCKIH DJIEMECHT, aToM, MOJIEKYIA,
OTHOCUTCJIBbHBIC aTOMHAA H MOJIeKy.HHpHaH MacCcCHhI,
HOH, aJIJIOTpOHI/ISI, HU30TOIIbI, XHMMHYCCKas CBiA3b,
3NEKTPOOTPULIATEIIBHOCTh, BAJIEHTHOCTh, CTEIICHb
OKHCIICHUS, MOJIb, MOJISIPHAs Macca, MOJSPHBIN

o0beM razoo0pa3HbIX  BEHIECTB, BEII[ECTBA
MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOCHHUS,
pacTBOpHI, AIIEKTPOJUAT " HEDJICKTPOJTUT,

ANIEKTPOJINTUYECKAsT JUCCOLMAIUS, OKHCIUTENb U
BOCCTaHOBUTEJb, OKHCJIEHHE U BOCCTAHOBJICHUE,
Ter10BOM 3 (HEeKT peakiuu, CKOPOCTh XUMHYECKOM
peakuuu, Karajau3, XHUMHYECKO€ paBHOBECHE,
YTIAEpOOHBIH  CcKeneT, (yHKIMOHAJIbHAs TpYIIa,
M30MepHsi, TOMOJIOTHSI,

KoMOuHMpoBaHHBIN: TPAKTUUECKHE
3aHSTHSI, pellieHue 3aad,
TECTUPOBAHUE,

KOHTpOJIbHAs paboTa.

OCHOBHBbI¢ 3aKOHbI XMMMHH: COXpaHeHI/IH MaACChI
BEIIECTB, MIOCTOSIHCTBA cocTaBa BEIIECTB,
[Tepuomanueckuii 3akon .M. Menneneena;

KoMOuHMpoBaHHBIN: TPaKTHUECKHE
3aHATHSA, PEIICHHE 3a/1a4, TECTUPOBAHHE

OCHOBHBIC TC€OPpHUM XHMMHHU] XAMHYECKOH CBsI3U,
SHCKTpOJIPITH‘IeCKOfI Jucconuanuu, CTPOCHUA
OPraHNu4€CKUX U HCOPraHMICCKUX COG,Z[HHGHHﬁ;

KoMmOuHMpOBaHHBIN: TPAKTHYECKHE
3aHATHUSA, PELICHUE 3a/1a4, TECTUPOBAHUE

Ba’KHeHIIMe BeleCTBA U MaTepPHAJIbl: BAKHENIINE
METaJUTBl W CIUIaBBI; CEpHasi, COJISHAs, a30THAas H
YKCYCHasi KHCJIOTBI; OJaropojHble Ta3bl, BOJOPO/,
KHACJIOPOJ,  TaJOTeHBI,  MICJIOYHBIE  METaJlIbI,
OCHOBHBIE, KHCJIOTHBIE W aM(OTEpHBbIC OKCHIbI H
THJIPOKCUBI, IIEI0YH, YIJIEKUCHIBIA W  yrapHbIH
ra3pl, CEpHUCTBIA ra3, aMMHaK, BOJa, HPUPOIHBIH
ra3, MeTaH, 9TaH, dTHJICH, allCTUJICH, XJIOPH] HATPHS,
KapOOHAT W THUAPOKApOOHAT HaTpusl, KapOOHAT H
dochar kampnusa, OCH30J, METAHOJ M JITAHOII,
CIIO)KHBIC A(UPHI, KHUPbI, MBUIA, MOHOCAXAPHJIBI
(Tmroko3a), nucaxapuibl (caxaposa), MoJHcaxapyabl
(kpaxMai M TEIUTFJI03a), AHWJIMH, aMUHOKHUCIIOTBI,
OC€JIKM, MCKYCCTBCHHBIC M CHHTETUYECKHE BOJIOKHA,
Kay4yKH, TIaCTMACCHI, npaBuia TEXHUKHU
0€30MacHOCTH TMPH HCIOJBb30BAHUN XUMUYECKUX
BEIIECTB.

KoMmOuHMpOBaHHBIN: TPAKTUYECKHE
3aHATHUS, PELICHUE 33/1a4, TECTUPOBAHUE

Haxonute uHpopmanuio o TemioBoM 3ddekre,
KOHCTaHTE JHCCOIHAIIIH (yueOHHKaX,
CNIpaBOYHUKAX, HAYYHO-TIOMYISAPHBIX  M3JAHUSAX,
KOMITBIOTEPHBIX 0a3ax, pecypcax ceTu MHTepHeT) u
KPUTUYECKH €€ OI[CHUBATB;

ITnceMeHHBI oIpoc,

TCCTUPOBAHUC.

NupuBuayanbHbINA: NPOEKTHAS

(uccnenoBarenbckas padoTa).
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I'pynmnoBas: 3aciymmnBanue pedeparos.

OOBSICHATH POJb XUMHUH B (HOPMHUPOBAHHU
HAay4HOIO MHPOBO33pPEHHUs; BKJIAA XUMHYECKUX
TEOpUi B dbopMupoBaHue COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBl MHUpPA; €IUHCTBO
KUBOW M HEKUBOW MPUPOJBI, POACTBO KUBBIX
OpraHM3MOB; OTPHULIATEIIBHOE BIMSHUE AJIKOTOJIA,
HUKOTHHA, HAapKOTMYECKUX BEIIECTB HA YEJIOBEKA;
BJIMSIHUE DSKOJIOTMYECKHX (PAKTOPOB HA JKMBbIE
OpraHu3Mbl, pPOJb XWMHYECKMX DIIEMEHTOB Ha
OpraHu3M 4YeJI0BEKA.

[TncbMeHHbII OIIpoc,

TCCTUPOBAHUC.

3Hanud

OCHOBHBIE  TOHSTHS M 3aKOHBI XAMUH,
MEepUOUYECKasl CHUCTEMAa XUMHUYECKHX 3JIEMEHTOB,
pacTBOPEI.

IIncbMeHHBIM  TEKyIIHUH
CaMOCTOSATEbHAS
nabopaTopHas pabora;
['pynnoBas: 3acinymuBaHue pedeparTos.

KOHTPOJIb;
pabora;

XHAMHUYECKHE peakuuu, knaccuukanus | [lucbMeHHbI ~ TEeKyIIMH  KOHTPOJb;
HEOPraHWYECKNX BEHIECTB M UX CBOMCTBA, METAJUIBI | CAMOCTOSITENbHAS paora;
Y HEMETaJUTbI nabopaTopHas padora.
OCHOBHBIE NOHATHS OPraHUYECKOM XUMHH, Teopus | [IMCbMEHHBIH  TEKymMHd  KOHTpOJIb;
CTPOEHHUS OpPraHNYECKUX COEVHEHUH, | CaMOCTOSTEIbHAS paora;
YTIEBOAOPOIBL, KHCIIOpOJcoieprKalue | 1abopaTopHas padora.

OPraHu4e€CKUC COCANHCHUA

pE€IICHUC 3aa4, TCCTUPOBAHHNC

IInacTmaccer u BOJIOKHA, XUMUA M KHU3Hb, XUMUA U
OpraHnus3m 4C€JIOBEKa

NunuBuyabHBIN: POEKTHAS
(uccnenoBarenbekas pabora).
['pynmosas: 3aciymuBanue pedepaTos.
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