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1. HACHOPT IPOT'PAMMBI YYEBHOU JUCIHHUITJIMHBI
11/1.02 Xumus

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[Iporpamma  y4eOHOM  AMCUMIUIMHBI  SIBJIIETCA  YacTblO  OCHOBHOM
o0pa3oBaTeIbHONW MPOrPaMMBI TIOJATOTOBKM CHEIMATUCTOB CPEIHEr0 3BEHA B
coorBeTcTBHM ¢ PI'OC mo cmenmanpHoctd CIIO 19.02.03 Texnonormst xneOa,
KOHJMTEPCKUX W MAaKapOHHBIX W3JENHUN, YKpYNHEHHAs TPYyMNa CHEeIHaTIbHOCTEH
19.00.00 IIpomebInuieHHAsE SKOJIOTHUS U OMOTEXHOJIOTUH.

1.2. Mecto y4eOHOH AMCHUILIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl MOATOTOBKH CIEHMATUCTOB CPeHEro 3BeHa . JUCLHUILUINHA BXOAUT B
oOmreoOpa3zoBareabHbIN yueOHbIN UK «[IpoduiibHbIE AUCTUIIIUHBIY.

1.3. leau u 3aga4u y4eOHOH AMCUMILIMHBI — TPeOOBaHHUS K pe3yJbTaTam
OCBOCHHS Y4eOHOH TUCHUIJIMHBI:

TpeGoBaHuss K MpeAMETHBIM pe3yJbTaTaM OCBOEHHUS 0a30BOT0 Kypca XUMHUU
OTpaXKaroT:

1) chopMupoBaHHOCTH NPEACTABICHUNA O MECT€ XUMHUU B COBPEMEHHOU
HAyYHOU KapTHUHE MHUpA; MOHUMAaHUE POJU XUMUU B (POPMHUPOBAHUU KPYro3opa H
(G yHKIIMOHAIBHOM TPAaMOTHOCTH Y€JIOBEKA JIJIS PEIISHUsI IPAKTUYECKHUX 3a/aY;

2) BIIaJIcHUE OCHOBOIOJATAIOINIMMHU XUMHUYECKUMH TMOHSITUAMHU, TECOPUSIMH,
3aKOHAMHW W 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IOJb30BAaHUE XUMHUUYECKOMU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

3) BiajieHUue OCHOBHBIMHM METOJIaMU HAYYHOI'O MO3HAHUSI, UCIIOJIb3YEMbIMHU B
XUMUW:  HaOJIOJICHWe, ONHCaHHWe, HW3MEpeHHe, DKCICPUMEHT;  YMCHHE
00pabaTbIBaTh, OOBACHITH PE3YIbTATHl NMPOBEICHHBIX OIBITOB U JICJIaTh BHIBOJIHI,
TOTOBHOCTh M CIIOCOOHOCTh TPHUMEHSATH METOJbI IIO3HAHWUSA TIPH PEIICHUHU
MpaKTUYECKUX 3a/1a4;

4) cpopMHPOBAHHOCTh yMEHHUS JlaBaTh KOJWUYECTBCHHBIC OICGHKH U
IIPOBOJIUTH PACUETHI 10 XUMUIECKUM (HOpMYJIaM B YPAaBHCHUSIM;

5) BiajgeHWe TpaBUJIAMH TEXHUKH O€30MacHOCTH TMPHU HCIOJIB30BaAaHUU
XUMHYECKUX BEIICCTB;

6) chOpMHUPOBAHHOCTH COOCTBEHHOM MO3UITMH 110 OTHOIICHUIO K XUMHUYSCKOU
nH(popManum, moJIy4acMoi U3 pa3HbIX HCTOYHHUKOB.

7) mis  oOydarwmmuxcs ¢ OTPAaHWYCHHBIMH BO3MOXHOCTSMH  3J0POBBS
OBJIaJICHUE OCHOBHBIMM JOCTYITHBIMHA METOJIaMH HayYHOI'O TTIO3HAHUS;

8) I cIemblx W CIAOOBHASAIIMX OOyYaloImMXcs OBJAJCHUC TNpaBUIaMU
3aIUCH XUMHYECKUX (POPMYJ C HCIIOIb30BAaHUEM PEIbe(HO-TOUCHHOW CHUCTEMBI
ob6o3nauenuii JI. bpaiins.

Conepxxanue nmnporpaMMbl  «XUMHS»  HampaBiIE€HO HAa  JIOCTHKEHUE
CIEIYIOIINX LIEJIECH:
. dbopmupoBaHue y 00y4aromMXxcss YMEHHUS OIICHUBATh 3HAUMMOCTh
XUMHUYECKOTO 3HAHUS IS KaXKJI0T0 YEJIOBEKA;



. dbopMupoBaHue y 00yYaromUXcs IEJIOCTHOTO MPEJICTaBICHUS O
MHUpPE U pOJIM XHUMHU B CO3JaHUU COBPEMEHHOH €CTECTBEHHO-HAy4YHOU
KapTUHBl MUpA; YMEHHUS OOBACHITH OOBEKTHl M IPOLECCHl OKpYy’Karoulei
NEUCTBUTEIIBHOCTU. MPUPOIAHON, COLMAJIILHOW, KYJIbTYPHOW, TEXHUYECKOU
Cpeabl, — HUCIOJb3Ys JJIsl 3TOT0 XUMHUYECKUE 3HAHUS,;

. pa3BUTHE y 00yYaromMXcsi yMEHHUH pa3nuyaTrh (GakThl U OLEHKH,
CPaBHUBAThH OIEHOYHBIE BHIBOJbI, BUJIETh UX CBS3b C KPUTEPUSIMHU OLIEHOK U
CBSI3b KPUTEPHUEB C ONPEACICHHON CUCTEMON IIEHHOCTEH, POopMynupoBaTh U
000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

. npuoOpeTeHue 00y4JaroMMuCs OombiTa  pa3zHoOOpa3HOU
NEesITeIbHOCTH, TO3HAHUS U CAaMOIIO3HAHMS; KJIIOUE€BBIX HABBIKOB, UMEIOIINX
YHUBEPCAIbHOE 3HAYCHHE JJI PA3JIMYHBIX BHUIOB JICATCIHLHOCTH (HABBIKOB
peuieHus TMpoOsieM, TPUHITHUS PELICHUI, MOouCcKa, aHajliuza U o0paboTKHU
uHpopMaluu, KOMMYHHUKATHUBHBIX HABBIKOB, HaBBIKOB  HM3MEPEHU,
COTpyAHHYECTBa, O0e30MacHOro OoOpalleHus C BEIIeCTBAaMHM B MOBCEIHEBHOMU
JKU3HH).

OcBoeHue cojepkaHusi y4eOHON AUCIUTUTUHBI « XUMUs» 0OecreuynBaeT
JIOCTUKEHHE CTYJCHTAMU CIICYIOINX Pe3yJbTaToB:

. JAUYHOCHMIHBIX .

— YyBCTBO TOPJIOCTH W YBaXEHUS K HCTOPUM U JOCTHIKCHHSIM
OTE€YECTBEHHON XWMHWUYECKOW HAyKH; XHUMHUYECKHM TPAaMOTHOE IIOBEJEHHUE B
npodeccuoHaNIbHON IeSITeIbHOCTH U B OBITY MPU OOpaIIeHUH ¢ XUMUYECKUMHU
BEIIECTBAMU, MaTEpUAJIAMH U MIPOLIECCAMU;

—~ TOTOBHOCTb K  MPOJOJDKEHHIO  OOpa3oBaHUST W TOBBIIICHUS
KBaJM(UKAIMU B  HM30paHHON  TpOoQecCuOHANBHON  ACATEIBHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XUMHUUYECKUX KOMIIETCHIIUI B 3TOM;

— YMEHHE UCT0Ib30BaTh JOCTUKEHUSI COBPEMEHHON XUMHYECKON HAyKHU
151 XUMHUYECKUX TEXHOJIOTUI JInIE: MOBBILLICHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO  pa3BUTHA B BBIOpaHHOM  TMPOQecCHOHATBHOMN
NESITEIbHOCTH;

. MemanpeomMemHublx:
— HCIIOJIb30BAHUE PA3JIMUYHBIX BHUIOB IO3HABATEIBbHOMU JIEATECIBHOCTH U
OCHOBHBIX VHTEJJICKTYJIbHBIX orepauui (mocTaHOBKH 3a/1a4y,

dbopMynupoBaHUs THUIOTE3, aHAIM3a W CHUHTE3a, CpaBHEHWs, 0000IIeHUs,
CHCTEMaTHU3alli¥, BBISIBICHUS TIPUYUHHO-CJICJIICTBEHHBIX CBSA3€H, IIOHWCKA
aHaJIoroB, (OPMYJIUPOBAHHS BHIBOJIOB) JUISl PEIICHUS IMOCTAaBICHHOW 3a/Ja4H,
NPUMCHCHHE OCHOBHBIX METOJOB TMO3HaHUsA (HAOIIOJCHUS, HAYYHOTO
AKCIIEPUMEHTA) JUIS M3YyYCHHS Pa3IUYHBIX CTOPOH XHUMHUYECKHX OOBEKTOB W
MPOIIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOJAMMOCTh CTAaJIKUBATHCS B
npodeccuoHaabHOM chepe;

— WCIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB JIJIS MOJYUYECHUS] XUMHYCCKON
nHGOpMAIINY, YMEHUE OLIEHUTH €€ JOCTOBEPHOCTH ISl JOCTHIKEHUS XOPOTIITUX
pe3yJibTaToOB B IpodeccuoHalbHOM cdepe;

. npeomMemHvIX:



— ¢(OpMHUPOBAHHOCTh MPEACTABICHUN O MECT€ XHMHH B COBPEMEHHOM
HAy4YHOU KapTUHE MHpa; MNOHUMAaHHUE POJU XUMUH B (OPMUPOBAHUU
Kpyrozopa " (PyHKIIMOHAJIbHOWM TPaMOTHOCTH YeEJOBEKa ISl pPELICHUs
MPAKTUYECKUX 3a1a4;

— BJIAJCHUE OCHOBOIIOJIAraroIMMH XUMHYECKUMHU HOHSITHUSIMHU,
TEOPpUAMH, 3aKOHAMHU H 3aKOHOMEPHOCTSIMHU; YBEPEHHOE IIOJIb30BAHUE
XUMHAYECKOU TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BJIaACHHC OCHOBHBIMH MCTOAaMH HAYy4YHOTO IIO3HaHMUA,
HCIIOJIb3YEMBbIMHU B XUMUMH. Ha6J'IIOI[€HI/IeM, OIMnCaHueEeM, HU3MCPCHUCM,
3KCIICPUMECHTOM, YMCHUC O6pa6aTBIBaTB ) OOBACHSITH PE3YyJIbTAaThbl

MPOBEJCHHBIX OMNBITOB M JieJaTh BbIBOJbI; TOTOBHOCTb W CIIOCOOHOCTH
IIPUMEHATh METO/bI [IO3HAHUS IIPU PELICHUN NIPAKTUYECKUX 3a/a4;

— c(hOpMUPOBAHHOCTh YMEHHUS JaBaTh KOJHUYECTBEHHBIE OLEHKU W
MPOU3BOAUTH PACUETHI 0 XUMUYECKUM (POPMYJIaM U YPaBHEHHUSIM;

— BJIaJICHHE MpaBWJIaMU TEXHUKU O€30MACHOCTH MPU HCIOJIb30BaHUU
XUMHYECKHUX BEIIECTB,;

— c(hOpMUPOBAHHOCTH COOCTBEHHOW TMO3UIMM MO OTHOUICHUIO K
XMMHUYECKON WH(OpMAIINHY, MOITy4aeMOl U3 pa3HbIX UCTOYHUKOB.

B pesynpTaTe ocBOCHHS Y4eOHON IUCHMIUIMHBI OOYYAIOIIUHUCS JTOJDKEH
yMeTh:

— Ha3bIBaTh: W3yYCHHBIC BEILIECTBA 0 TPUBUAJIBHOM WM MEXKIYHApPOIHOU
HOMEHKJIaTypE;

— ONpEeNensaTh: BaJEHTHOCTh U CTENEHb OKUCIICHHS XUMUUYECKUX 3JIEMEHTOB,
TUIl XUMUYECKOM CBS3M B COEAMHEHUAX, 3aps]l MOHA, XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKMX W OPraHMYEeCKUX COCIMHEHUW OKUCIUTENIb U
BOCCTAHOBHTEIIb, IPUHAJICKHOCTh BEIIECTB K Pa3HBIM KJaccaM HEOPTaHUYECKUX
Y OPraHuYeCKUX COCIUHECHU;

— XapakTepu30BaTh: DJIEMEHThl MAajbIX IEPHOJOB MO HMX MOJOXKEHUIO B
[Tepuognueckoii cucreme J[[.MI. MeHnneneeBa, oOIIMe XWMHYECKHE CBOWCTBA
METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIaCCOB HEOPTraHUYECKUX WU OPraHUYECKUX
COEIMHEHUI; CTPOEHUE U XUMHUUYECKUE CBOWCTBA M3YUYEHHBIX HEOPraHUYECKUX U
OPraHUYECKUX COCIMHECHUN;

— OOBSICHATH: 3aBHCHUMOCTh CBOWCTB BEIIECTB OT MX COCTaBa W CTPOCHUS,
MPUPOJlY XUMHUYECKON CBSI3W (MOHHOW KOBaJ€HTHOW, METAUIMYECKONM U
BOJOPOJHOI), 3aBUCHUMOCTb CKOPOCTh XHMHYECKOH pEakUuh U MOJOKEHHUE
XUMHYECKOTO PaBHOBECHS OT PA3IMYHBIX (PaKTOPOB;

— BBIIOJHATh XUMHYECKUN 3KCIIEPUMEHT: IO PACIHO3HABAHUIO BAXKHEWUIIIMX
HEOPraHUYECKHUX U OPraHUYECKUX COCTMHEHUM;

— TMPOBOAUTH: CAMOCTOSITEJIbHBIM TMOHMCK XUMHUYECKOW UHoOpManuu ¢
WCIOJIb30BAaHUEM  PA3IMYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX  HM3JAHUU,
KOMIBIOTEpHBIX ~ 0a3  JaHHbIX, pecypcoB  HWHTepHeTa);  UCIONB30BaTh
KOMITBIOTEPHBIE ~ TEXHOJIOTHMH JUIsi OOpaOOTKM W Tepeaadyd XUMHUYECKOU
nH(pOpMaLINK U €€ IPEACTaBICHUS B pa3IMYHbIX (hopMax;



— CBSI3bIBaTh: M3YYEHHBIM Marepual cO CBOoedl mpodeccCHOHaTbHOM
JIEATSIILHOCTBIO;

— pelaTh: pacyeTHBIEC 33/1aUd [0 XUMUYECKUM (PopMysiaM U ypaBHEHUSIM.
3HATh:

— pOJib XMMHHM B €CTECTBO3HAHUU, €€ CBSI3b C JPYTUMU €CTECTBEHHBIMHU
HayKaMmu, 3HaYCHHUE B )KM3HU COBPEMEHHOTO OOIIIECTBA;

— BaKHEHIIIME XUMHYSCKUE MOHATHS: BEIECTBO, XMMUUECKHUI DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJ, MOH, paJWKall, aJJIOTPOINHs, HYKIHABl U
HU30TOIIbI, aTOMHBIC S-, p-, d-opOuranmu, XUMHYECKast CBS3b,
ANEKTPOOTPULIATEIIBHOCTh, BAJICHTHOCTh, CTENEHb OKHUCICHUS, THOPHUAN3ALINS
opOuTanei, MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ, MOJIb, MOJISIpHAs Macca,
MOJISIpDHBI  00bEeM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHMS, KOMIUJIEKCHBIE COCUHEHUS, TUCTIEPCHBIE CHUCTEMBI,
UCTUHHBIE PACTBOPHI, AJIEKTPOJUTHYECKAST AUCCOLUMAIMUSA, KHCIOTHO-OCHOBHBIE
peakuuy B BOJHBIX PAcTBOpaX, THUAPOJIM3, OKHUCICHUE U BOCCTAHOBJICHHUE,
AJIEKTPOJIN3, CKOPOCTh XHWMHUYECKOM peakiuu, MEXaHW3M pEeaKIMu, KaTajius,
TEIJIOBOM d3(PGEeKT peakiuu, HHTAJBIUS, TEIIoTa OOpa3oBaHUsA, HHTPOIHS,
XUMHUYECKOE€ PAaBHOBECHE, KOHCTAaHTA pPABHOBECHUS, VYIJIEPOJHBIM  CKEJIET,
dbyHKIIMOHANIBHAS TpyMIia, TOMOJIOTHS, CTPYKTypHas W TPOCTPAHCTBEHHAs
U30MEepUsi, WHIYKTHUBHBIH M Me30MepHBIN 3(PdekThl, exTpodui, Hykieodun,
OCHOBHBIE TUIIBI PEAKIUi B HEOPTaHUYECKON U OPraHUYECKON XUMUM;

— OCHOBHBIC 3aKOHBI XMMHHU: 3aKOH COXPaHEHHMSI MAacChl BEILECTB, 3aKOH
MIOCTOSIHCTBA COCTaBa BewlecTB, llepuonnuecknit 3akoH .M. MeHnneneeBa, 3aK0H
I'ecca, 3akoH ABOrajpo;

— OCHOBHBIE TEOpUM XHMHU: CTPOCHHE aTomMa, XUMHYECKHE CBSI3H,
AIEKTPOIUTUYECKON AUCCOIUAIIMU, KUCIIOT U OCHOBaHUM, CTPOCHUS OPraHUYECKUX
Y HEOPraHUYECKUX COCIMHEHUM (BKJIFOUYAsI CTEPEOXUMUIO), XUMUUECKYIO0 KUHETUKY
U XMMUYECKYIO TEPMOJIUHAMUKY;

— KJacCH(UKAMI0 W HOMEHKJIATypy HEOPraHWYECKHMX W OPraHuYECKHUX
COCJIMHCHUM;

— MPUPOJHBIC HICTOUYHHUKH YTIIEBOJIOPOJIOB U CIIOCOOBI X MEPEePadOTKU;

— BEILECTBA W MaTepuajbl, MMUPOKO HCIOJb3yeMbl€ B MPAKTHUKE: OCHOBHBIC
METaJUIbl U CIUIAaBBI, TpaduT, KBapI, MHUHEPAIbHBIC YA0OpEHHS, MUHEpaAJbHBIC U
OpraHWYeCKHe KHUCJIOTHI, IMEJIOYH, aMMHaK, YTJIeBOJOPOIbI, (EHOJ, aHWIWH,
METaHOJI, J3TaHOJ, ATHJICHTJUKOJb, TJIUIECPUH, (OPMAIBICTHII, alCTaIbICTH]I,
aleToH, TIIFOKO3a, caxapo3a, Kpaxmayi, KJIeT4aTKa, aMHHOKHCIOTBI, OCJKH,
HWCKYCCTBCHHBIC BOJIOKHA, KaydyKH, IUIACTMACChl, MXHUPbI, MbUIa W MOOIIUE
CpeJICTBA.

1.4. PexomeHayeMoe KOJIHYECTBO YaCOB HA OCBOEHHME NMPOrpaMMbl y4eOHOMH

AUCHUTTHHBI:

MaKCHUMaJIbHON yueOHO# Harpy3ku oOyuaromerocs 162 gaca, B Tom uucie:
00s13aTeNNBPHON ayIUTOPHON Yy4eOHOM Harpy3ku oOydaromerocs 108 dacos;
CaMOCTOSITEIbHOM paboThl 0OyUaroiierocs 54 yaca.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOHN JUCIUIIJINHBI

2.1. O6beM yueOHOH TMCUUNIMHBI M BU/bI Y4eOHO# padoThl

Buj yyeOHoM padoThI

Oovem uacoe

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 162
Oo6s13aTesIbHAS AYAUTOPHAA YueOHAsi HATPY3Ka (BCero) 108
B TOM YHCIIE:
nabopaTtopHbie pabOTHI 24
NPaKTUYECKUE 3AHATUS 10
KOHTPOJIbHBIE PabOTHI -
KypcoBasi pabota (poekT) (eciu npedycmompero) =
CamocTosiTesibHasi padoTa o0yuyarouierocs (Bcero) 54

B TOM YHUCIIC:

camocTosiTenTbHas paboTa HajJ KypcoBOMl  paboToit
(IpoekToM) (ecau npedycmompeHo)

HUmoecosas ammecmayus 6 popme (ykazamo)

1 cem. — nud. 3ayger,
2 CEeM. - DK3aM€EH




2.2. TemaTu4ueckuii JIaH U coiep:kaHue y4eOHou nucuunanusl XUMMUSA

HaumenoBanue Conep:xanue y4eOHOro MaTepnaJia, JIabopaTopHble padoThl U NPAKTHYECKHE 3aHATHS, CAMOCTOSITeIbHAA padoTa O0BeM yacos Yposenns
pa3/iesioB U TeM o0yJanmmxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompeHvl) OCBOEHHUS
2 3 4
Paznea 1. Heoprannieckasi XuMust
Tema 1.1. Conepxanue y4eOHOTO MaTepHaia 2
Beenenue. 1 | OcHoBHble TOHATHS XUMHUH. BemectBo. Atom. Monekymna. XUMHYECKHH 3JIEMEHT. AJUIOTPOIHSIL. 1
IMpeameTt xuMuM. IIpocteie u cnoxkHbIe BemlecTBa. KadecTBEHHBIH W KONMYECTBEHHBIM COCTAB BEIIECTB. XUMHUYECCKHE
OcHoBHBIE 3Hakd U popmynbl. OTHOCHTENFHBIC ATOMHASI 1 MOJIEKYJISIpHAst Macchl. KonmuecTBo BeliecTsa.
nepBOHaYaJbLHbIE OcHoBHBIE 3aKOHBI XUMUHU. CTexmomeTpus. 3aKOH COXpaHEHHUS MAacChl BEIMIECTB. 3aKOH TMOCTOSHCTBA
MOHSATHS U 3aKOHBI COCTaBa BEIIECTB MOJIEKYISIPHOM CTPYKTYphl. 3aKOH ABOraJpo U CIEACTBHS UX HETO.
XUMUH. Pacuernbie 3ajaun Ha HAXOXKJIEHNE OTHOCUTEIHHON MOJIEKYISIPHON Macchl, ONpeaeseHie MacCOBOM J0NN
XUMHYECKHX JIEMEHTOB B CJIOKHOM BEIIECTBE.
CamocrosTenbHas padoTa 00ydJaroumxcs 2 3
Pabora ¢ koHcniekToM 110 TeMe «OCHOBHBIC MTOHSATHS U 3aKOHBI XHUMHHY
Tema 1.2. ConepxaHue y4eOHOro MaTepraia 2
IMepuoanyeckuii 1 | Ilepuommueckmit 3akoH J[.M1. MenneneeBa. Otkpritue .M. MenneneeBeim lleprnomandeckoro 3akoHa. 2
3aKOH, [epuoauueckuii 3akon B QopmynupoBke .M. MennaeneeBa. [lepuogmueckas TabIUIa XUMHAYECKUX
Ilepuoguyeckas JJIEMEHTOB — Tpaduueckoe OTOOpakeHHe MepuoJrdeckoro 3akoHa. CTpyKTypa IepHOJHYecKOn
cucrema TaOMUIBL: TIepHoAbl (Manple W Oojbinve), Tpymmbel (riaBHas W mobouHas). CTpoeHme aroma u
XHMHUYECKHX nepuoanyeckuii 3akon J.M. MenneneeBa. AToM — cnoxHas yactuma. Sapo (IpOTOHBI U HEHTPOHBI) U
ajiementoB JI.H. aNeKTpoHHas oborouka. M3ortombl. CTpoeHWE DIIEKTPOHHBIX O00O0NOYEK aTOMOB JJIEMEHTOB MallbIX
MenpeneeBa u nepuojioB. OCOOCHHOCTH CTPOCHUS 3JEKTPOHHBIX O0OJIOUEK aTOMOB 3JEMEHTOB OOJBIINX TEPHOJIOB
CTpOeHHEe aToMa (mepexoaHbIX 37eMeHTOB). [loHsATHE 00 OpOUTAIAX. S-, p- U d-OpbuTanu. DIeKTPOHHBIE KOH(DUTYPAITHH
aTOMOB XHMHYECKHX 53JieMeHTOB. CoBpeMeHHas (OpMyNIHpPOBKAa IMEPUOINYECKOr0 3aKOHA. 3HAYCHHE
MIEPUOINYECKOrO 3aKOHA U IMEPUOIUYECKOM CUCTeMBbl XuUMHUYeckux sjaemeHToB .M. MeHneneeBa s
Pa3BUTHUS HAYKH U IOHUMAaHUS XUMUYECKOU KAPTUHBI MUPA.
CaMocrosTenbHas paboTa 00yJaromuxcs 4 3
IloaroroBka mokiaga mo TeMe «2Ku3up u aesitrenbHOCcTh J.M. MenneneeBay
Tema 1.3. Copep:kaHrie yaeOHOro MaTepHaia 2
Ctpoenue 1 | Nonnas xummdeckasi CBs3b. KaTHOHBI, MX 00pa3oBaHHWE W3 aTOMOB B pe3yNbTaTe MPOIecca OKHCICHHS. 1
BellecTBa. AnmMoHBI, BX 00pa3oBaHKE U3 aTOMOB B pe3yJbTaTe Mpoilecca BoccTaHOBNEeHN:. MloHHas CBS3b, KaKk CBS3b
MEXKIy KATHOHAMH M aHHOHAMH 32 CYET 3JIEKTPOCTATUYECKOro MPUTHKeHUs. Kiaccudukanysi HOHOB: TI0
COCTaBy, 3HAKY 3apsijia, HATHYUIO THAPATHON 0007104YKy. VOHHBIE KpUcTauTMdeckre pemeTki. CBOHCTBa
BELIECTB C MOHHBIM THUIIOM KPHUCTAJIMYECKON pelieTku. KoBalleHTHas Xumuyeckasi CBsi3b. MexaHU3M
00pa3oBaHUs KOBAJIEHTHOW CBs3W (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN). DIIEKTPOOTPUIATEIHHOCTD.
KoBaneHnTHble momnsipHas ¥ HenoisipHas cBsi3U. KpaTHOCTH KOBaJIEHTHOM CBA3U. MOINEKYJSIpHBIE U
aTOMHBIC KpHUCTaJUIMuecKue penierkd. CBOIICTBA BEIIECTB € MOJEKYISIPHBIMH W aTOMHBIMU
KpUCTaJUIMYECKUMHU pelieTkaMu. Merajinueckas cBA3b. MeTajuinueckas KpUCTaUIMYecKas peleTka U
METaJNINYecKasi XUMHUYECcKas CBsI3b. PU3MUECKUE CBOMCTBA METAIJIOB. ATPEraTHbIE COCTOSIHUSA BEILIECTB U
BOJIOpO/IHAS CB3b. TBepioe, KHUAKOE M Ta3000pa3HOe cocTossHHs BemiecTB. [lepexom BemecTBa u3
OJIHOT'0 arperaTHoro cocTosHusl B apyroe. BogoponHasi cBsi3b.
Tema 1.4. Coneprkanue y9eO0HOro MaTepraia 2
Bona. Pacteopel. | 1 Bomna. PacrBopel. PactBopenue. Bona xak pactBopurens. PactBopumMocTh BemiectB. HaceleHHbIe, 2
DJIEKTPOTUTHYECK

a1 TUCCOIM AN,

HCHACBIIICHHBIC, TICPCCHIIMICHHLIC PACTBOPLI. 3aBHCHMOCTD pPacTBOPUMOCTH TIa30B, )i(I/I,Z[KOCTeﬁ n

TBCPABIX BCHICCTB OT PA3JIMIHBIX (l)aKTOpOB. MaccoBas A0JI paCTBOPCHHOI'O BCILICCTBA.
BHCKTpOHI/ITI/I‘IeCKaH JAucconuanusi. SJ'IGKTpOJ'II/ITBI M HCBJICKTPOJIMTEHI. BHGKTI)OHI/ITI/I‘IeCKaSI JAUCCOoranms.




MexaHU3MbI SHGKTPOHHTHHGCKOfI Aucconranuu 4jisd BEUICCTB € pa3JIMYHbIMU TUIIAMU XHUMHYECKOM CBSI3U.
FI/IﬂpaTI/IPOBaHHLIG 1 HCTUAPATUPOBAHHBIC NOHBI. CrereHb BHGKTpOHHTHQCCKOﬁ JUCCOIMalruu. CuibHbIC
u ciaabelie DJICKTPOJIUTHI. OCHOBHBIC ITOJIOKCHUS TCOPpHUUN SHGKTpOHHTHHGCKOﬁ JUCCoaIu. KI/ICHOTI)I,
OCHOBaHM:, COJIM KaK 3JICKTPOJIMTEI.

JlabopatopHbie pabOTHI
JlaGopatopHas paGora Ne 1 «MccnemoBaHue 3aBUCUMOCTH CKOPOCTH pEaKIMM OT KOHI[CHTPAIlUU
pEarupyrommMx BEIIECTB U TEMIEPATYPhI».

JlabopatopHbie pabOTHI
JlabopatopHas pabora Ne 2 «lIpoBeaeHue peakinuii OOMEHa MEXAY pacTBOPaMH 3JICKTPOJIUTOB,
COMPOBOKIAIOIINXCSE 00pa30BaHKUEM ras3a, 0CaJKka W MATOJUCCOIMUPYIOIIErO BEMISCTBAY.

HpaKTI/I‘IeCKI/Ie 3aHATHUA
IIpakTrnueckoe 3ansTue Ne 1 «CocraBlieHne YpaBHEHUH PEaKIMil THAPOJIM3a COJICH).

CamocrosaTenbHas a60Ta 06y’-Ia}OIJ_II/IXCH
IToaroroBka coobmenus 1o Teme: «Boaa. PacTBopbl. DiieKTponuTHYECKas! IUCCOIUAITHS

Tema 1.5.
Knaccupuxanus
HEOPraHMuYeCcKUuX
COeIMHEHHUH U UX

CBOJiCTBA.

CozepkaHue yueOHOrO MaTepuaa

1 | Kucnorsl 1 ux cBorcTBa. KHCIOTBI KaK 3JEKTPOIMTHI, UX KIacCU(UKALUSA [0 PAa3JIMYHBIM IIPHU3HAKAM.
XHUMHYECKAE CBOWCTBA KHCIIOT B CBETE TEOPHH DJIEKTPONUTHUECKON mucconmariui. OcoOeHHOCTH
B3aUMOJICHCTBUS KOHI[EHTPUPOBAHHOW M a30THOU KHUCIIOT ¢ MeTajulaMu. OCHOBHBIE CITOCOOBI MOJTyYEHHS
kucaor. OcHOBaHUs U UX cBohcTBA. OCHOBAHHUS KaK 3JICKTPOIUTHI, UX KIacCU(PHUKAIUA M0 Pa3IHUHbIM
npu3HakaM. XUMHUYECKUE CBOWCTBA OCHOBAHUW B CBETE€ TEOPUU IJIEKTPOJIUTHUYECKON TUCCOLHAIUU.
PasnokeHne HepacTBOPUMBIX B Bozie OCHOBaHMH. OCHOBHBIE CIIOCOOBI OJTYISHHUS OCHOBAHMIA.

2 | Comn n wmx cBoiictBa. Comn Kak 3jekTponuTsl. Conmu cpenHue, KUCIble W OCHOBHBIE. XHUMHYECKHE
CBOMCTBA coOJieH B CBETE TEOPHH DJJICKTPOIUTHUCCKON amccoruanud. CrocoObl TOTydeHHUS COJEH.
I'mapomus comeit. Oxcumel mw ux cBoiictBa. ConeoOpa3yomme W HecoaeoOpasyIonue OKCHIBL.
OcHoBHBIe, aM(pOoTepHBIE U KUCIOTHBIE OKCHIBI. 3aBUCHMOCTh XapaKTepa OKCHIAa OT CTEIIEH! OKUCIEHUS
00pa3yroIero ero Merajajaa. XuMHUYECKHE CBOMCTBA OKCHAOB. ITonyueHne OKCHIOB.

JlabopaTopHbie paboThI
JlaGopatopnas pabota Ne 3 «MccnemoBanre cBOHCTB XJIOpHOH Boabl. CpaBHUTEIbHAS aKTHBHOCTD TAJIOTCHOB.
O6uapyxenue Cl, Br,J noHoBy.

JlabopaTopHbie paboThI
JlabopaTopnas pabora Ne 4 «[lomydeHne aMMuaka, U3ydeHrE ero CBOWCTB U CBOWCTB €T0 COSTMHEHHI.

CamocrosTenbHas padoTa 00ydJarommxcs
Pabora ¢ yuebrIKOM 110 TeMe «OCHOBHBIE KJIACChl XMMUYECKIX COSAMHEHUH, X CBOWCTBAY

Tema 1.6.
XumMnueckne
peaknuu.

ConepxkaHrie y9eO0HOro MaTepraia

1 | Knaccupukauuss XUMHUYECKMX peakuuid. Peakuum coenuHeHUs, pPas3IoXKEHHUs, 3aMelIieHus, OoOMeHa.

Karanutnueckne peakunu. OOpaTuMble W HeoOpaTUMBbIE preaKuHI/I. I'oMoreHHsle U rereporeHHbIe
peakuru. DK30TePMHUYECKHE U 3HIOTEPMUUYECKUE DPEaKUUH. |emIoBod 3PQeKT XMMUUECKUX peakKiuil.
Tepmoxummuueckre ypaBHeHHs. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CTerneHb OKHCICHHS.
OKucnuTeNnb U BOCCTAHOBIICHHE. BOCCTaHOBHUTENb M OKHCIEHHE. METOJ 3JeKTPOHHOIO OayiaHca IS
COCTaBJICHUSI yPaBHEHUH OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX peaknid. CKOpOCTh XUMHUUECKUX PEAKIUil.
[lonsiTHE O CKOPOCTM XWMHUYECKMX peakuuid. 3aBUCHUMOCTh CKOPOCTH XHWMHYECKHX PEaKUUH OT
pa3nuyHbIX  (DAaKTOpPOB: MPHUPOIABI PEATMPYIOLIMX BEIIECTB, HMX KOHLEHTPALUH, TeMIEpaTyphl,
ITOBEPXHOCTH CONPHKOCHOBEHHSI M MUCIOJIBb30BAaHMS KaTaan3aTopoB. OOpaTuMOCTh XUMHUYECKUX PEaKLIUH.
Obpatumble 1 HEOOpPATUMBIE pEaKIIMK. XUMHUECKOE PaBHOBECHE M CIIOCOOBI €T0 CMELIeHUSI.

HpaKTI/I‘IeCKI/Ie 3aHATHA
HpaKTI/I‘IeCKOG 3aHaTue Ne 2 «Pemenne ypaBHeHI/Iﬁ OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ METOJOM
QJICKTPOHHOI'O OamaHcay.

CamocrosiTenbHas paboTa o0yJarommxcs
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HO)IFOTOBKa K TeMe «XHUMHUUYCCKHE pEeaKIum»

Tema 1.7. ConeprkaHue yueOHOro Marepuaia
MeTtanisbl 1 Meramibpl. OCOOCHHOCTH CTPOSHHMSI aTOMOB U KPUCTALIOB. (Du3WYeCKWe CBOWCTBA METAJUIOB. 2
HEMeTAJLIIbL. Knaccudukanuss MeramioB 1O  pa3MYHBIM — TPU3HAKaM. XWUMHUYECKHE CBOHCTBA  METaJlIOB.
ONCKTPOXUMHUYCCKHI P HaNpsOKSHW MeTayuioB. Meramnorepmus. OOmpe crnocoObl MONMYy4eHUs
metauioB. [louarue o merammypruu. [lupoMeramtyprus, TUAPOMETAIUIYPTUS U AJIEKTPOMETAILTYpPIHs.
CmuiaBbl YEpHBIC U IIBETHEIE.
2 | Hemerambl. OcoOeHHOCTH CTpOEHUSI aTOMOB. HeMeTalibl — MpOCThIe BEIIecTBa. 3aBUCHMOCTh CBOICTB
rajoreHoB OT ux monoxeHuss B Ilepuommdeckoit cucteme. OKHUCIUTEIBHBIE U BOCCTAHOBHUTEIHHBIC
CBOMCTBA HEMETAJIJIOB B 3aBHCHMOCTH OT HX IMOJO0XEHUS B PSAIY AJICKTPOOTPHUIIATEIIEHOCTH.
JlabopatopHbie pabOTHI 3
JlabopaTopnas pabota Ne 5 «MccnenoBanue B3aMMOICHCTBUSL METAUIOB ¢ KrucjoramMu. Kopposusi MeTaiioBy.
JlabopatopHbie pabOTHI
JlaGopaTtopHas pabora No onyq ne ruapokcuna xpoma (lll), mccrnemoBanme CBONCTB COeNMHEHUMA
XpoMa U MapraHiia ? ]i
CamocrosrenbHas pabora 06yqa}oumx0ﬂ
[TonroroBka goknana mo Teme «MeTauTbl 1 HEeMETaJUTbDy
Pazien 2. Opranuyeckasi XuMusi
Tema 2.1. ConepxaHue y4eOHOro MaTepraia
OcHoBHBIE 1 | Ilpemmer opranudeckoii xuMuu. lIpupomHBIE, HCKYCCTBEHHBIC M CHHTETHYECKHE OpPTaHUYCCKUE 1
MOHSATHS BemiecTBa. CpaBHEHHE OPraHUIECKIX BEIIESCTB C HEOPTAHMICCKUMH.
opranmuveckoii BaneHTHOCTE. XUMHYECKOE CTPOCHHE KaK TOPSIIOK COESMHEHNS AaTOMOB B MOJIEKYIIBI 10 BaJIEHTHOCTH.
XHMHUHU U TEOpHUs Teopust cTpoeHuss opraHudeckux coemuHeHUd A.M.bytinepoBa. (OCHOBHBIC ITOJIOKCHHSI TEOPUH
CTpOeHUA XUMHYECKOTO CTpoeHHus. M3omepust u um3oMmepsl. Xumudeckue (OPMyIsl W MOAETH MOJEKYT B
OpraHuYecKux OpPTaHHYECKON XMMHHU.
coequnenui A.M. |2 [ Kiaccudukanust opraHn4eckux BeniecTB. Kiaccudukarist BEMECTB [0 CTPOCHHUIO YIJIEPOIHOIO CKEleTa
byrieposa 1 HaIW4KI0 PYHKIMOHAIBHBIX rpymi. I'oMonoru u romonorus. Hagana Homenknatypsl [UPAC
Knaccudukanus peaknwii B OpPraHMYECKOM XuMHW. Peakmuu mnpucoequHeHus (THAPUPOBAHUS,
TaJIOTeHUPOBAHMS, THAPOTaJIOTeHHPOBAHMS, TUApaTanuu). Peakumn oTmieruieHus (JerHApUPOBAHUS,
JIETHAPOTAIOT eHUPOBAHUS, Aeruapartaiun). Peakinu 3amenienns. Peakny n3oMepu3aiim.
CamocrosTenbHas paboTa 00ydJarommxcs 3
Pabora ¢ xoHcnekToM 1mo Teme «OCHOBHBIE MOHATHS W 3aKOHBI OPTAaHWYECKOW XUMHUWY. Teophus CTpOeHHUs
opranndeckux coenumHeHnii A.M.bytieposa.
Tema 2.2. Copep:kaHne yaeOHOro MaTepHaia
Yraepogopoasl 1 | 1 | AnkaHbl. ATKaHBI: TOMOJIOTHYECKUI PSJI, U30MEpHsl U HOMEHKJIATypa aJKaHOB. XUMHUYECKHE CBOWCTBA 2

UX NPHUPOAHBIE
HCTOYHUKH.

aNKaHoB (MeTaHa, 3TaHA): TOPEHHe, 3aMelleHre, pas3JIoKeHne, JeruaprupoBanne. [IpumMeHenne ankaHoB
Ha OCHOBE CBOICTB.

2 | AnxeHbl. OTwIieH, ero NONy4YeHHe (IeTUAPUPOBAHWEM OTaHa, ACHOIMMepH3aluell MOTUITHUIICHA).
I'omonorudeckuii psa, n3oMepusi, HOMEHKIATYpa ajJKeHOB. XUMHYECKHE CBOWCTBA ITHIIEHA: TOPEHHE,
KauecTBeHHbIE peakiuu (oOeclBeYnBaHWEe OpPOMHOM BOABI M pacTBOpa IIepMaHTaHATa Kayus),
rugpaTaiys, noguMepusanus. IIpuMeHeHne STHIeHa Ha OCHOBE CBOMCTB.

3 | luensl u kayuyku. lloHATHE O TUEHAX KaK yIrJIEBOAOPOJAX C IBYMsl IBOMHBIMHU CBs3AMH. CoONpsKEeHHbIE
IeHbl. XuMHuuyeckne cBoiicTBa OyramauweHa-1,3 w wm3ompena. OOeciBeunBaHWe OpOMHOH BOIBI W
MMOJMMepHU3als B Kayayku. HaTypallbHbIM M CHHTCTHYECKUH KayayKu. Pe3una.

4 | Anxunbl. AnermiieH. XMMUYECKHE CBOWMCTBA alleTHIICHA: TOpeHHe, oOecCIiBeYMBaHHWE OpPOMHOW BOJIHI,
NPUCOCIUHEHUE XJIOPOBOAOpOAa M ruaparanusa. llpuMeHeHue aneTuieHa HAa OCHOBE CBOMCTB.
MeKKIIaccoBasi H30MEpHs C aJKaauCHAMU.

5 ApeHBI. benson. Xumuueckue CBOMCTBa OeH305a: T'OPCHHUC, PCAKIMHU 3aMCIICHUSA (FaﬂOFeHHpOBaHHG,
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HUTpoBaHue). [IpuMeHeHe OeH3051a Ha OCHOBE CBOMCTB.

6 | IlpuponHbie UCTOYHUKH YTIIEBOJAOPOAOB. lIpupomHblii ra3: cocTaB, MPUMEHEHHE B KAueCTBE TOILIMBA. 2
Hed1b. CoctaB u mepepadorka HedTH. [leperonka Hedrr. HedrenmpoayKThl.
JlabopaTopHblie paboTHI 2 3
Jlaboparopnast pabota Ne 7 «Onpenenenne yriepoia ¥ BOJIOPOAa B OPraHMUECKUX BEHICCTBAX)
JlabopaTopHblie paboThI 2
JlabopaTtopnas pabota Ne 8 «[lomyueHue STUIIEHA U3 3TUIIOBOTO CITUPTA U U3YYCHUE €r0 CBOMCTBY.
JlabopatopHbie pabOTHI 2
JIJIabopatopnast pabora Ne 9 «Iloayuenue aneTrieHa u3 KapOuaa KaJablus M H3yYSHHE er0 CBOMCTBY
CamocrosTenbHas padoTa 00ydJaroumxcs 14
[lonroroska moxnana mo Teme «OKusup u gesrensHocth A.M.bytneposa.» PaboTta ¢ yuyeOHMKOM MO Teme
«IIpupojia XMUMHUYECKOW CBSI3U B OPTaHMYECKUX BELIECTBAX)
Tema 2.3. Copep:kaHrie yueOHOro MaTepHaia 2
Kucaopomoconepxk | 1 | Criuptel. [lomyueHue 3TaHONa OpOXKEHHEM TIIFOKO3bI M THApATAIIMEH ATHIICHA. | MAPOKCHIIbHAS TPyIIa 2
amue KaK E)yHKHI/IOHaHBHaH. [TonsiTHE O IPEAETBHBIX OJHOATOMHBIX CIIUPTaX. XMMHUYECKHE CBOMCTBA ITAHOMA:
opraHuyveckKue B3aUMOJICHCTBUE C HaTpueM, OOpa30BaHUE IMPOCTBIX M CIIOKHBIX 3(QHUPOB, OKHCICHHE B ajbICTHI.
coeIMHEH . IIprMeHeHre ATaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €0 MOCIEICTBHS U IPSAYIIPEKICHUE.
2 | I'mutiepuH Kak TPEIACTaBUTEIbF MHOTOATOMHBIX CIHPTOB. KauecTBeHHasr peakiius Ha MHOTOATOMHBIE 2
crupThl. [IprMeneHre rnnepuHa.
3 | denosn. dusndeckue U XUMUYECKHE CBOMCTBA (heHOIa. B3auMHOE BIIMSIHUE aTOMOB B MOJjieKyJie eHoa: 2
B3aHUMOJICHCTBHE C THAPOKCHUIOM HATPHUsS U a30THON KucjaoTor. [TpuMeneHne heHosa Ha OCHOBE CBOMCTBR.
4 | Anpaerunsl. [ToHsTre 00 anpiernnax AJbJerdaHas Tpymna Kak QyHKIMOHaIbHass. DopMabIeru] U ero 2
CBOIWCTBA: OKHCIICHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIWW CITHPT.
[Mony4eHue anbAerujioB OKUCICHHEM COOTBETCTBYIOIIMX CIUPTOB. [IpuMeHeHue ¢opMmainbaernia Ha
OCHOBE €0 CBOMCTB.
5 | KapOoHoBeie kucioTel. lloHATHE 0 KapOOHOBBIX KHCIOTaxXx. KapOokcmibpHass Tpymnma Kak 2
(hyHKIMOHATbHASL. | OMOIOTHYECKHH psifl MPEIENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
6 | Ilomydenne xapOOHOBBIX KHCIIOT OKHCIEHHEM albIEeTHAOB. XWMHUYECKHE CBOMCTBa YKCYCHOU 2
KHCJIOTBI: OOIIME CBOMCTBAa C MWHEpPAJIHHBIMH KHCIOTAMH M peaknus sTepudukanuu. lIpumenenue
YKCYCHOM KHMCJIOTEI HA OCHOBE CBOMCTB.
7 | Belcmme )XUpHBIE KHCIIOTH Ha IPUMEPE MaJIbMUTHHOBOM M CT€apPHHOBOM. 2
8 | Cnoxuble >¢upbl u xKupbl. lloxydenne caoxHBIX d(UPOB peakiuen sTrepudukaniui. CIoxHbe 3PUPHI B 2
pupojie, X 3HaueHue. [IprMeHenne ca0KHBIX 3(pUPOB HA OCHOBE CBOKCTB.
9 | XXuper kak crnoxkubie 3¢upbl. Knaccudukaius xXupoB. XUMHUYECKHE CBOWCTBA JXUPOB. | maponmus u 2
THAPHUPOBAHHE XXUIKUX KUPOB. IIpuMeHeHne »KUpoB Ha OCHOBE CBOMCTB. Mbla.
JlabopaTopHbie paboThI 2 3
JlabopaTopnas pabora Ne 10 «VccnenoBaHue CBOMCTB CITUPTOBY.
Jlaboparopnas pabora Ne 11 «ccremoBaHue CBONCTB albACTHIOBY. 2
JlaGoparopnast pabota Ne 12 «MccnenoBanue cBOWCTB KapOOHOBBIX KHCIOTY. 2
[IpakTuueckoe 3anstue Ne 3 «PemeHne 3a/1a4 u ynpakaeHul no teme: «KapOoHOBbBIE KUCIOTHIY. 2
CamocrosiTenpHas paboTa 00yJIaroIuX cs 12
Pemenre TectoB no npoitneHHBIM TeMaM. [lonroToBka cooOIIeHNH IO TPOIIEHHBIM TEMaM
Tema 2.4. ConeprkaHue y4eOHOro Marepuaa 6 2
Asorocoaep:xkamue | 1 | Amunsbl. [loHaTHe 00 amMuHax. AludaTHueckue aMHHBI, UX KIAaCCU(UKALUSI U HOMEHKIATypa. AHWINH,
OpraHuvecKue KaK opraHnyeckoe ocHoBanue. llonyuenne annanna us uurpodensona. [lpumeHenyre aHuIMHa Ha OCHOBE
COeJUHEHUSI. CBOJWCTB.
IHosmmepsl. 2 | AMUHOKHCIIOTEI. AMHHOKHCIOTH Kak aM@oTepHble JU(YHKIHOHAIGHBIE OPTaHUYECKHE COCIUHEHMSI. 6
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YTIJaHBOABI.

XUMHUYECKHAE CBOMCTBA aMHHOKHCIIOT: B3aMMOJCUCTBHE CO IIETOYaMH, KUCIOTAMHU U JIPYT C IPYTrOM
(peakius monukoHaeHcaun). [lentunnas cBsa3b ¥ noaunenTuabl. [IpuMeHneHrne aMiUHOKHUCIOT HAa OCHOBE
CBOICTB.

3 | benku. Butamunabl. @epMEHTHI. 4
YTIeBoabl, MX PacnpocTpaHeHHe B NpUpoze, (usmosnornueckas ponb. Kinaccndukauus yriesonos, 6
XUMUYECKHE CBOWCTBA, IOJYYEHHUE MIPOCTHIX U CIOXKHBIX YITIEBOJOB Ha IPUMEPAX INIIOKO3bI, MAJIbTO3bI,

KpaxMaJa, LEII0JIO3bL.

IIpakTuyeckue 3aHATH 2 3

[IpakTudeckoe 3anstue Ne 4 «Penienue 3a1a4 U ynpaxHeHU 10 TeMaM: K AMUHBL. AMHUHOKHUCIIOTBD).

HpaKTI/I‘{eCKI/Ie 3aHATHA 2

[Tpaktrueckoe 3ausaTue Ne 5 «Pemnienre 3a/1a4 ¥ YIIPaKHEHUS 10 BCEM IPOHICHHBIM TEMaMy.

CamocrosiTenpHast paboTa 00yJaroIuxcs 6

Pemenne 3aa4 u ynpakHeHU# 1o mpoiaeHHBIM TeMaM. Knaccudukaius 1 HOMEHKIATypa OpraHMYecKuX

COEJIMHEHUI.

Htoro 162
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3. YCJIOBUS PEAJIM3ALIUA YUYEBHOM JUCHUITJINHBI
3.1. TpeboBanus K MHUHHUMAJBHOMY MaTepHaIbLHO-TEXHUYECKOMY
odecrneyeHnIo

Ayn.1206 Kabunet xumuu

VYuebHnas mebenb Ha 30 mocagouHbIX MECT, paboyee MeCTO MpernoaaBaTes,
JI0OCKa MEJIOBasi TPEXCEKIMOHHAs-1mT., 1mKa] KHWKHBIA OIIT., MMOJKa HaBeCHas
SmT., cTeHa MHGOPMAIMOHHBIN- 1 IIT. ,MTaKaTHUIA-21IT., IEPHOIUIECKas CHCTEMa
XAMHYECKUX D3JIEMEHTOB, TaOJIMIIA PAaCTBOPUMOCTH, Pa3IaTOYHBIA MaTepuan C
KOHCITEKTaMH JICKITHH, Ta0JIUIIAMH, WILTIOCTPAITUSMH, dbopmynamu,
WHCTPYKIIMOHHBIC KapThl NMPAKTUYCCKUX M JIAOOPATOPHBIX 3aHATHUN, MaTCPHAIIbI
TEKYIIETO KOHTPOJS, METOAUYECCKHE PEKOMCHJAIMKM I10 PEHICHUI0 3aJad.
Kommneiotep mnpenopaBatenst Pentium  ES5300; TIlpoektop SANYO c
NPOSKIIMOHHBIM dKpaHoM Media; IlepedyeHp JMIIEH3UMOHHOTO TIPOTPAMMHOIO
obecrieuenus: Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26»
utonst 2020 r, Microsoft Office Professional (KOHTPAKT Ne 244/20 «26» utoHs
2020 1), 7-Zip (freeware).

Ayn.1204 JlaGopatopust XuMuu

O6opynoBaHne W MaTepUANBIAUCTHIUIATOP, JTaOOpPaTOpHbIE MOWKH IS
MBITbSI TIOCY/IbI, AHAJIUTUYCCKUE BECHI, TEXHOXHMHYECKHUEC BECHI, CYIIMJIbHBIHI
mkad, MydeapHas edb, INTMTKH dJIEKTPUICCKUE, BOASHBIC 0aHU, PehPAKTOMETPHI,
CHEKTPOPOTOMETPHI, doTornexTpokosopumerp,  pH-meTpsl, AIIEKTPOIBI
KOMOWHUPOBAHHBIEC, BUCKO3UMETPBI, TEPMOMETPHI, JCHCHUMETPbI, IITATHBBI
byHn3ena ¢ 3axxumMaMu, IITATUBBI JIJIS MTUTIETOK MEPHBIX, ITATUBbI JJI1 MPOOUPOK,
npoOupKoIepKATENH, TUIAHIIETKA NI KaneabHOro aHaiu3a, MPOoOKH PE3UHOBEHIE,
IUTACTUKOBBIC, METAJUTMYECKUE CETKU, MPUOOPHI IJIsl MOTYUYEHUsI ra3oB, (GUIBTPHI,
UHANKATOpHas Oymara, pe3sMHOBbBIE T'PYIIH, IIMATeNH, JOXKeUKku (hapdopoBbie s
C)KUTaHUS BEIIECTB, MHUKPOCKOIBI, CTEKJIa IOKPOBHBIC, TPYOKH CTEKJISHHEIE,
PE3UHOBBIC IIJIAHTH, MAKET XpOMOTpaduIeCcKOi KOJIOHKH.

Cron mabopatopHble- 12mT., BBITSDKKA 2mT., Tym6a 20mT., mkad s
JOKYMEHTAIMH U 000PYIOBaHUS SUIT., TOCKA MEJIOBasi TPEXCEKIIMOHHAs - 1 IIT.

3.2. UudopmanuonHoe odbecneyeHne 00yueHmsi
Ilepeyenbp pexoMeHayeMbIX Y4eOHbIX wu3JaHuii, WHTepHeT-pecypcos,
JAOMOJTHUTEIbHOH JTUTEPATYPbI

Knuroot6ecneueHHOCTH

OcHoBHas/
Bubauorpajpuyeckoe onucaHue u31aHUs Koa-Bo. 3k3.
TOMOJHHUTEIbHAA 3J1eKTp0HHLIe
(aBTOp, 3arJ1aBHE, BUJ, MECTO H IO/ U3JAHMS, KOJ. CTP.) B OMO.JI.
JUTepaTypa pecypcebl
CIIory
XaxanuHa, T. W. OCH ObC FOpaiit

Opranuueckass XuMHs: YydeOHOe mocolOue JuIs
cpeaHero npodeccruonanbHoro oodpazoBanus / T. U.
XaxaHWHa, H. I. OcurieHkoBa. Mockaa:
M3 natenscrBo FOpaiit, 2019. — 396 c.
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https://www.biblio-online.ru/bcode/431143

MaprteiHoBa, T. B. OCH OBbC IO0paiit
Xumusi: y4eOHUK ¥ TPAKTHKYM IS  CPEIHEro
npodeccuonansHoro  obpazoBanms / T. B.
MaptsinoBa, W. B. Apramonosa, E. b. ['onyHoB mof

obmieit penakuueir T. B. MapTeiHOBOM. — 2-€ m31.,

ucnp. u jpon. — Mocksa: MsparenscrBo HOpaiit,

2019. — 368 c.

Huxutuna, H. T'. JIOII OBbC Opaiit

OO6mast u Heopranuwyeckas xumusa. B 2 4. Yacte 1.
Teopernueckre OCHOBBI: YU€OHUK M MPAKTUKYM JIJIst
cpenHero mpodeccuoHanbHOro obpazoBanus / H. T
Huxutuna, B. U. I'pebenbkoBa. — 2-¢ u3., nepepao.

u non. — Mocksa: M3garensctBo FOpaiit, 2019. —
211 c.
AJeKcaHIIpoBa, J. A. on OBbC Opaiit

Anamuthdeckag XxuMusgd B 2 kaurax. Kuura 1.
XUMHYECKHE  METOJbl  aHaiM3a: y4eOHHK U
MPaKTUKyM IS CPEJHEro  MpodecCHOHAIbLHOTO
oOpazoBanuss / O. A. Aunekcanmpoa, H. T.

["aiinykoBa. — 3-¢ W31., UCOp. U J0oI. — MocCKBa:
M3natensctBo FOpaiit, 2019. — 537 c.
AnekcaHapoBa, J. A. on ObC Opaiit

AnanuTndeckas XuMHsS B 2 KHuraxXx. Kumra 2.
DU3NKO-XUMHYCCKHE METOIbl aHajin3a: YICOHUK U
MPAaKTUKyM JUISl  CpemHero mpoecCHOHaIBLHOTO
oOpazoBanus / DO. A. AnekcangpoBa, H. T.

["aiinykoBa. — 3-e¢ m31., ucnp. U gon. — Mocksa:
M3narensctBo Opaiit, 2019. — 344 c.
bopucos, A. H. JIOTI OBbC FOpaiit

AHanuTHYecKass XuMusa. PacueTsl B KOJMYECTBEHHOM
aHamM3e: YyYeOHMK W MPAKTHKYM IS CpEIHEro
npodeccuoHanbHoro obpaszoBanus / A. H. bopucos,
1. 0. TuxomupoBa. — 2-¢ U3d., HCOP. U JIOI. —
Mocksa: U3znarenbctBo FOpaiit, 2019. — 119 c.

4KOHTPOJIb H OLHEHKA PE3VYJIIBTATOB OCBOEHUA
YYEBHOM JUCIUIIJIAHBI
KoHnTposib ®W oOmeHKa pe3yabTaTOB OCBOCHUS  Y4YEOHON  AUCLMILIMHBI
OCYILIECTBIIAETCS IPEMNOAABATEIIEM B MPOLECCE MNPOBEACHUS IPAKTUUYECKUX
3aHATHH © Ja00paTOpHBIX paboOT, TECTUPOBAHMS, a TaKXKE BBITTOJIHCHHUS
00y4JaromUMUCS MHANBUIYATbHBIX 3aIaHUM.

Pezynomamul 06yuenus Dopmbl u MemoObl KOHMPOJIA
(0ceoennvle ymenus, yceoennvle 3HaHU) U OUEHKU Pe3y/ibmamos 00y4eHus
YMmerh:

- Ha3bIBaTh: M3yYEHHBbIE BEUIECTBA IO YCTHBIM M MUCbMEHHBIH OMPOC B XO€
TPUBHAIIBHON 103071 MEKTyHapOHOU U3JI0KEHUSI TEOPETUYECKOI0 MaTepuasa mo
HOMEHKJIATYPE; BOIIPOCaM

- OMNpeAeNaTh: BaJEHTHOCTh U CTENEHb
OKHCJICHMS XUMHYECKMX DJIEMEHTOB, THII OTYET, MPAKTUYECKUE PAOOTHI
XUMUYECKOM CBA3M B COCJIMHEHMSX, 3apsll
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https://www.biblio-online.ru/bcode/439067
https://www.biblio-online.ru/bcode/438695
https://www.biblio-online.ru/bcode/430606
https://www.biblio-online.ru/bcode/432754
https://www.biblio-online.ru/bcode/437141

HMOHA, XapakTep Cpeabl B BOJAHBIX PacTBOpax
HCOPraHNM4CCKUX nu OpPraHNn4YCCKUXx
COC[[I/IHCHI/Iﬁ OKHCIIUTCIIb U BOCCTAHOBUTCIIb,
MPUHAIJICIKHOCTD BCIICCTB K Pa3HbBIM
KJIacCaM HEOPraHWYECKUX U OPraHUYECKHUX
COCAUHCHU,

- XapaKTEepU30BaTh: 3JIEMEHThl MalbIX
NEpUOJIOB IO  MX  IOJIOKEHUIO B
IIepnognueckoit cucreme J.M1.Menneneesa;
o0mmue XMMHYECKHE CBOWCTBA METAJUIOB,
HEMETaJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX u OpraHNYECKUX
COEIMHEHUHN; CTpPOEHHE U XHMHYECKHE
CBOMCTBA W3YYEHHBIX HEOPraHUYECKUX U
OPraHN4YeCKUX COCTUHECHUN;

IIACBMEHHBIN OIIPOC 10 CAMOCTOSATEIBbHON
pabote
YCTHBIM ¥ IMCBbMEHHBIN OIIPOC B XOJE
W3JI0KEHUSI TEOPETUYECKOI0 MaTrepuasa 1o
BOIIpOCaM

- OOBSACHATH: 3aBUCHMOCTh CBOICTB
BEIIECTB OT MUX COCTaBa W CTPOECHUS,
NpPUPOAY  XUMHMUYECKOM  CBSI3M  (MOHHOM
KOBaJICHTHOM, MeTaJNIMIEeCKON u
BOJIOPOJTHOM), 3aBUCUMOCTh CKOPOCTh
XUMUYECKOM  pEeakuMh W IOJOKECHHE
XUMHUYECKOTO PAaBHOBECUS OT pa3IMYHBIX
(bakTopoB;

MPOBEPKA OTUYETOB TIO TAOOpPAaTOPHBIM paboTam

- BBIIIOJIHATE XUMHUYECKUH SKCIICPUMCHT:

IMPOBEPKaA MPAaBHUIIBHOCTU BBITIOJTHCHUS

o pacno3HAaBAHUIO BOKHEUIITUX . N
aNropuT™Ma ACUCTBUN PU XUMHUYECKOM
HEOPraHUYECKUX u OpraHUYECKUX
o JKCIIEPUMEHTE

COEJIMHEHMII;

- TMPOBOJUTH: CAMOCTOSATEIbHBIA TOUCK
XUMHUYECKON nHpopManuu c
HCIIOJIb30BAHMEM  Pa3JIMYHBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX U3JIaHuM,

KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WuTepHera); UCHOJIB30BaTh KOMITbIOTEPHBIE
TEXHOJIOTUU [UIsi 00paboTKU M TIepenadyu
XUMHYECKON uH(popManuu u ee
MIPeJICTaBJICHUsSI B pa3IMYHbIX hopmax;

YCTHBIH OIPOC, MHIUBHIyaJIbHBIE COOOIICHUS,
BHEAYJUTOPHAs CaMOCTOsITeIbHAs paboTa

- CBs3bIBaTh: M3Y4YCHHBIH MaTepuan co
CBOEi nMpodeccuoHaNbHON 1eATENbHOCTHIO;

YCTHOE COOOIIeHHE, padoTa 1o
npoOpUCHTAIH
BHEAYJIMTOPHAs] CAMOCTOSITeNIbHAsT padoTa

- peuIaTh: PaCUYCTHBIC 3aJa4u 10
XHUMHNYCCKHUM (bOpMy.]'IaM " YPABHCHUSIM.

IMHUCbMCHHO, pCHICHUEC 3a/1aY I10 TCMaM

3HATE:

- poOJib XMMHH B CCTCCTBO3HAHHHU, €€
CBA3b C APYIrUMH CCTCCTBCHHBIMU HAYKaMH,
3HAYCHHUC B J)KU3HU COBPCMCHHOT'O O6H.[CCTB3;

HHCHMEHHBIH OIPOC 10 CAMOCTOSITENIBHOI
pabote

- Ba)KHEHIIME XUMHYECKHE TOHATHSA:
BEIIECTBO, XWUMHUYECKHH JJIEMEHT, aToM,
MOJIEKyJIa, Macca aTOMOB U MOJIEKYJI, HOH,
paauKan, algoTPONHUs, HyKIUIbl U U30TOIIBI,
aTOMHBIC S-, P-, O-opOuTanM, XUMHYECKas
CBS3b, ANEKTPOOTPULIATENILHOCTD,
BaJICHTHOCTb, CTEIeHb OKHCJICHHUS,

pelIeHNE 3a/1a4 U YIPAKHEHNUW, YCTHBIN OIIPOC
10 OIIPEACIICHUSAM OCHOBHBIX XUMHUUYECKUX
HOHATUHI
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ruOpuIu3aus opOuranei,
IIPOCTPAHCTBEHHOE  CTPOCHHE  MOJIEKYII,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIH 00BeM
ra3000pa3HbIX BEILECTB, BELIECTBA
MOJIEKYJISIPHOTO u HEMOJIEKYJIIPHOTO
CTpPOEHHUS,  KOMIUIEKCHBIE  COEIUHEHHS,
JMCIIEPCHBIE CUCTEMBI, UCTUHHbBIE PAaCTBOPHI,
AIIEKTPOJIUTUYECKAS JUccolManus,
KHCJIOTHO-OCHOBHBIE pEaKUUU B BOJHBIX
pacTBopax, TUIPOJM3, OKUCIEHHE U
BOCCTAHOBJICHHE,  IEKTPOJIMU3, CKOPOCTh
_ MMUUYECKON peaKI, MEXaHU3M PEaKIHH,
KaTtajau3, TEIUIOBOM 3ddexkT  peakuuu,
SHTAJIBINA, TEIUIoTa o0Opa3oBaHus,
SHTpOINUS, XUMHUYECKOE paBHOBecHE,
KOHCTaHTa PaBHOBECHS, YTJIEPOJHBIN CKEJeT,
(GyHKIMOHANbHAs ~ Ipyldmna,  T'OMOJIOTHS,
CTPYKTYypHast u MPOCTPaHCTBEHHAS
W30MEpHsl, UHAYKTHBHBII W ME30MEpHBIN
3¢ deKTsl, AIIEKTPO UL, HYKJIe0 U1,
OCHOBHBIE THUIIbI PEAKIIMI B HEOPTaHUYECKOU
Y OPraHUYEeCKON XHUMUMU;

- OCHOBHBIC 3aKOHbI XHMMHH: 3aKOH
COXpaHCHUA MacCChbI BCIICCTB, 3aKOH
IIOCTOSIHCTBA cocCTtaBa BCIIIECTB,

[Tepuonnueckuii 3axkon .M. Menneneena,
3akoH ['ecca, 3akoH ABoraapo;

YCTHBIM U MUCbMEHHBIN ONPOC, PEeIIeHUE 3a1a4

Y yIpaXHEHHUI

- OCHOBHBIE€ TEOPUU XHUMHH: CTPOCHHE
aToma, XUMHYECKHE CBSI3H,
ANEKTPOJIUTUYECKOM AUCCOLMALINU, KUCIOT U
OCHOBAaHUM, CTPOEHUS OPraHUYECKUX U
HEOPraHWYECKUX COCAUHEHHH  (BKJIIOYas
CTEPEOXUMHUIO), XUMHUYECKYI0 KHUHETUKY U
XHUMHUYECKYIO TEPMOJUHAMHUKY;

KOJUIOKBUYM, TPYIIIOBOM OMPOC
BHEayJIUTOpHAsl caMOCTOsITeNIbHAs paboTa

- K1acCUPUKAMI0 W HOMEHKIATYPY
HEOPraHMYECKHX u OpTraHUYECKHUX
COCIMHCHU;

YCTHBIC OOKJIaabl

- IPUPOJIHBIC UCTOUYHUKH YIIIEBOJAOPOIOB
1 CIOCOOBI UX MepepadboOTKH;

YCTHBIC U NTMCBbMCHHBIC OITPOCHI, 3K3aMCH

- BeIlecTBAa M MaTepHallbl, HIUPOKO
UCIOJIb3yeMble B  TPAaKTUKE: OCHOBHBIC
MeTalibl W  CIUIaBbl, TIpadur, KBapil,

MUHEpaJlbHbIE YI0OpeHUs, MUHEpalbHbIE U
OpraHWYECKHUE KHCIIOTBI, IIEIOYH, aMMHAK,
yIAeBOAOPOAbI, (EHOJ, aHWINH, METaHOI,
9TaHOI, STUJICHTJIMKOJIb, TJIMIIEPUH,
dbopmanpaeru, — aneTanbAeruja,  alleToH,
[JII0KO3a, Caxapo3a, KpaxMmall, KIJIeTyaTKa,
AMUHOKHCIIOTBI, = OENKH, HCKYCCTBEHHBIC
BOJIOKHA, Kay4yKd, I[IJJaCTMAcChl, >KHPHI,
MbLJIa U MOIOIIIHME CPEJICTBA.

MUChbMEHHBIHN OIIpoC, CaMOCTOATCIIbHAA pa60Ta
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5. OCOBEHHOCTH OCBOEHMS JUCHUIUIMHBI IS
WHBAJIMIOB U JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSMU
310POBbSI

OOyuyeHue oOydaromMXcs C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbS
npu HEOOXOJUMOCTH OCYIIECTBIACTCS Ha OCHOBE aJalTHPOBAHHON paboueit
OporpaMMbl  C  HCIOJB30BAHMEM  CICLUANBHBIX  METOAOB  OOYy4YeHHS W
IUIaKTUYECKUX  MaTepHalioB, COCTABICHHBIX C  Y4eTOM  OCOOCHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHUS, WHAMBHIYAIBHBIX BO3MOXKHOCTEH M COCTOSHHS
3I0POBBS TAKUX OOydJaromuxcs (00y4Jaronierocs).

B mensx ocBoeHHMs ydeOHOW MPOrpaMMbl TUCIUIUIMHBI HHBATUAAMH |
JUIIAMH C OTPaHMYEHHBIMU BO3MOKHOCTsIMH 3710poBbs Kb T obecneunBaert:

JUIS MHBAJIHUJOB U JIMI[ C OTPAaHUYECHHBIMH BO3MOXHOCTSIMH 370POBbBSI IO
3pEHUIO: pa3MEIIEHUE B JOCTYMHBIX JJIsI O0yUYaIOUIUXCS, SBIISIOMIUXCS CICTIBIMU
WM CTa0OBUASIIMMH, MECTax H B aJanTUpPOBaHHOW (opme crnpaBOUYHOM
UHPOpMAIIMM O pACIHCAaHUM Y4YeOHBIX 3aHATHUH; TPUCYTCTBUE AaCCHCTEHTA,
OKa3bIBAIOIIIETO oOyuJatromemMycs HEOOXOANMYO MIOMOIIIb; BBIITYCK
IbTEPHATUBHBIX (OPMATOB METOJIWYCCKUX MaTepUAIOB (KpYIHBIA MIPUPT HIU
aynnogaiibl);

JUTS MHBJIMUJOB W JIMI[ C OTPAaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbBSI 10
CIIyXy: HaJ[JISKAIIIMH 3BYKOBBIMU CPEJICTBAMHU BOCTIPOU3BEACHHUE WH(OPMAIINH;

IUIE WHBAJHWIOB W JIUI[ C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3IIOPOBBS,
UMEIOIUX  HApyLUIeHHs  OIOPHO-IBUTATEIBHOTO  almapara:  BO3MOXKHOCTb
OecIpernsTCTBEHHOr0 AOCTyINa 00yJalouIiXcsl B yUeOHbIe MOMEIICHNUS, TyaJleTHbIE
KOMHATHBI ¥ IpyTHe MOMEIICHHUS, a TaKXKe NpeObIBaHNE B YKa3aHHBIX MIOMEICHHSX.

O6pa3oBanue 00Y4arOIUXCS C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBS
MOXeET OBITh OPraHW30BaHO KaK COBMECTHO C JIPYTMMHU OOyYalOIMIMMUCS, TaK U B
OTAETBHBIX TPYIIAX WIH B OTJEIBHBIX OpPraHU3aIHIX.
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