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1. MACIHOPT IPOI'PAMMBbI YYEBHOM JUCHUITINHBI
11/1.02 Xumus

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

[Iporpamma  y4yeOHOM  AMCHMIUIMHBI  SIBJIIETCS.  4YacTbl0  OCHOBHOM
0o0pa30BaTeNbHOM MPOTpPaMMbl TOJATOTOBKM CHEIMAIMCTOB CpPEAHETO 3BEHA B
cootBeTcTBHM ¢ DPI'OC mo cnenmanbHocT CIIO 19.02.03 Texnosorus xiieOa,
KOHJUTEPCKUX U MAKAPOHHBIX H3JCNHM, YKpYNMHEHHas TpyMIa CHeluaaIbHOCTEH
19.00.00 IIpowmplneHHas KOJIOTHS U OMOTEXHOJIOTHH.

1.2. MecTto y4eOHOH IMCUMIUIMHBI B CTPYKType OCHOBHOI 00pa30oBaTe/ibHOI
NPOrpaMMbl MOATOTOBKH CIEHAJINCTOB CPEAHEro 3BE€HA . IUCIMILINHA BXOIUT B
o0mieoOpa3zoBarenbHbli yueOHbIN MUK «IIpoduabHbIe AMCIUITITUHBDY.

1.3. leau u 3aga4u y4eOHOH AMCUMILIMHBI — TPe0OBaHUAL K pe3yabTaTaM
OCBOCHHS YUeOHOI TUCIUILINHBI:

TpeGoBaHust K MpeAMETHBIM pe3yjbTaTaM OCBOEHHUSI 0a30BOrO Kypca XUMHUU
OTpaXaror:

1) chopMHpPOBAHHOCTH TMPEACTABICHUM O MECT€ XHMHUU B COBPEMEHHOU
HAay4YHOW KapTUHE MUpPA; MOHUMAaHHE POJIU XUMUU B (HOPMUPOBAHUM KPYro3opa u
GyHKIMOHATIBLHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUsS] PAKTUUECKUX 3a/1a4;

2) BIaJCHWEC OCHOBOIIOJATAIOIIMMHA XHUMHYCCKUMHU TOHSATHSIMH, TCOPHUSIMU,
3aKOHAMH W  3aKOHOMEPHOCTSIMH, YBEPEHHOE IIOJIb30BAHUE XUMHUYCCKOMN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BIageHue OCHOBHBIMH METOJAaMHU HAyYHOTO MO3HAHMSI, UCIIOJIb3YEMBIMU B
XUMUHW:  HAOJIOJEHWe, OINUCaHWe, HW3MEPEHHE, OJKCIICPUMEHT;  yMEHHUe
00pabaTeIBaTh, OOBACHATH PE3YNHTATHI MPOBEACHHBIX OMBITOB M JEJIATh BBIBOIBI,
TOTOBHOCTh M CIOCOOHOCTh TPUMEHATH METOABI TIIO3HAHWS TIPU PEIICHUHU
MPaKTUYECKUX 3a]1ay;

4) chopMuUpPOBaHHOCTh yMEHHS JaBaTh KOJMYECTBEHHBIE OILICHKH W
MPOBOJIUTH PACUETHI IO XUMUYECKUM (POpPMyJiaM U YpaBHEHUSIM;

5) BiameHue TNpPaBWIAMH TEXHUKHA O€30MacHOCTH TPU HCIOJIb30BAaHUU
XUMHUYECKUX BEIICCTB;

6) chopMUpPOBaAaHHOCTH COOCTBEHHOM MO3HIIMH MO OTHOIICHUIO K XUMUYECKOM
nH(OpMaITUH, TIOTydaeMO U3 Pa3HbIX HCTOYHUKOB.

7) s o0ydarouIuxcsi C OrPaHUYEHHBIMU BO3MOXKHOCTSMH  37I0POBbS
OBJIaJICHWE OCHOBHBIMH JIOCTYITHBIMA METOJAAMH HAYYHOTO TIO3HAHUS;

8) s cienbliXx W CIA0OBUASIIMX OOYYaIOIIMXCS OBJIJIeHHWE MpaBUIaMU
3aMMMCH XUMHYECKUX (OPMYJI C HMCIOJIB30BAHHEM PEIIbe(HO-TOUYCHHONW CHCTEMBI
o0o3nauenuit JI. bpaiisns.

Conepxkanue mporpaMmbl  «XHUMHS»  HAmpaBJI€HO Ha  JIOCTHXKCHUE
CHEAYIOLINX LIEJEH:
. dbopMupoBaHue y 00yJaroNUXCs YMEHUS OIIEHUBATh 3HAYUMOCTD
XUMHUYECKOTO 3HAHUS I KaXI0r0 YEJI0BEKa,;



. (¢bopmupoBaHue y oOydaromuXcsl LIEIOCTHOTO IPEACTABICHUS O
MHUpPE M pOJM XHUMHM B CO3JJaHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpA, yMEHUS OOBSCHATH OOBEKTHI U MPOILECCHI OKPYKAIOMIeH
JEMCTBUTEIBHOCTH. IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH, TEXHUYECKOMN
Cpeabl, — UCNOJb3Ysl IS 3TOI0 XUMHYECKUE 3HAHUS,;

. pa3BUTHE y 00yYalOUIUXCS YMEHUN pa3znudaTh (HaKkThl U OLCHKH,
CPaBHUBAThH OL[EHOYHBIE BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U
CBSI3b KPUTEPHUEB C ONPEACICHHON CUCTEMOU LIEHHOCTENW, (OpMYyIUpOBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

. npuoOpeTeHue 00y4JaroIIUMUCs ONbITa  pa3HOOOpa3HOU
NESITeIbHOCTH, TTO3HAHUS U CaMONO3HAHMs; KIIOUYEBBIX HABBIKOB, UMEIOIIUX
YHUBEpCAIbHOE 3HAYCHHUE IS PAa3JUYHBIX BHJIOB JCATECIHHOCTH (HABBIKOB
peuieHuss npoOJsieM, NPUHATHUS PELIEHUM, IOWCKa, aHajau3a U oOpaboTKu
nHbOpMalK, KOMMYHHKATUBHBIX HABBIKOB, HAaBBIKOB  H3MEpPEHUII,
COTpyJIHUYECTBa, O€30MacHOTO OOpalleHUsl ¢ BEIIeCTBAMHU B MOBCEIHEBHOM
JKU3HHU).

OcBoeHue coaepx aHus y4eOHOW AUCIUILUIMHBI « XHUMUSD» 00eCreynBaeT
JOCTHKEHUE CTYIEHTaMH CIIEAYIOIINX Pe3yJIbTaTOB:

. JAUYHOCHIHBIX

— YyBCTBO TOpPJOCTM W YBAXKEHHUS K HUCTOPUM U JIOCTHKEHHSIM
OTEYECTBEHHON XMMHUYECKONW HAyKH; XUMHYECKH I'DPAaMOTHOE IIOBEJCHHUE B
po(eCCHOHAIBHON AEATEIBHOCTU U B OBITY IPU OOpAIIEHUH C XUMUYECKUMU
BELIECTBAMH, MaTEpHUAIIAMH U MPOLECCAMMU;

—~ TOTOBHOCTb K  IPOJOJDKEHHIO OOpa3oBaHUsT U MOBBILICHUS
KBaJIUpUKAIMM B  H30paHHOM MNpo(ecCUOHATbHOM  NEsSTENIbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIIUN B 3TOM;

— YMEHHE HUCI0Jb30BaTh JOCTUKEHUS COBPEMEHHON XMMHYECKOU HAYKH
151 XUMHUYECKUX TEXHOJIOTUH TS MOBBIIICHUS COOCTBEHHOI'O
MHTEJJIEKTYQJIbHOTO ~ pa3BUTUA B BbIOpaHHOW  mpodeccHoHaIbHOMN
JIEeSITeNIbHOCTH;

. MemanpeomMemHblx:
— HWCHOJIb30BAHWE PA3JIMYHBIX BHUJOB MO3HABATEIILHOW NESITEIbHOCTU U
OCHOBHBIX VHTEJJICKTYyaJIbHBIX ornepauuu (mocTaHOBKH 3a/1a4y,

dbopMyIMpoBaHUs THUIIOTE3, aHalM3a W CHUHTE3a, CpaBHEHHWs, 000OIeHUS,
CUCTEMaTHU3aIlMK, BBISIBIICHUS TPUYUHHO-CJIE/ICTBEHHBIX CBSI3€H, IIOHMCKa
aHajaoroB, (hOPMYIUPOBAHMS BBIBOJOB) JUISl PEHICHUS MMOCTABICHHON 3aa4H,
IPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUSA (HAOIIOJCHUS, HAYYHOIO
SKCIICPUMEHTA) IS M3YUYCHHUS PA3JUYHBIX CTOPOH XHMHYECKHX OOBEKTOB U
MPOIIECCOB, C KOTOPBIMH BO3HHUKAET HEOOXOIMMOCTh CTaJIKUBAaThCS B
npodeccuoHanbHOM chepe;

— WCTOJIL30BAaHUE PA3IMIHBIX UCTOYHUKOB TSI MOJTYYCHHUS XUMHUISCKOU
WHGOpPMAIINH, YMEHHE OIICHUTh €€ JIOCTOBEPHOCTD IS JOCTHXKEHHS XOPOIITUX
pe3yJsibTaToB B NpodeccuoHanbHOU cdepe;

. nPEeOMEemHbIX



— ¢(OpMHUPOBAHHOCTh TIPEACTABICHUNA O MECTE€ XHUMUHM B COBPEMEHHOU
HAay4YHOW KapTUHE MUpA; I[OHUMAaHHWE pOJU XUMUU B (HOPMHUPOBAHUU
Kpyrozopa " (PyHKIIMOHAJIbHOM TPaMOTHOCTH YEJIOBEKa [JIsl pPEUICHUS
MPAaKTUYECKHUX 3a/]a4;

— BJIaJICHUE OCHOBOIIOJIAraIOIIUMH XUMHUYCCKUMHU HOHATHSIMH,
TEOPUSMH, 3aKOHAMH H 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJb30BAHUE
XUMHUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

— BIIaJICHUE OCHOBHBIMU MEeTOJaMH HAay4HOTO MO3HaHUA,
HMCTHOJB3YEMbIMU B XUMHHU: HaOJIOJICHUEM, OIMCAHUEM, H3MEPEHUEM,
AKCIIEPUMEHTOM;  yMeHuUe  o0pabaTbiBaTh,  OOBSICHATH  PE3yJbTaThl

MPOBEJICHHBIX OMNBITOB W JI€JaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH
IIPUMEHATh METOAbI IO3HAHUS IIPU PELICHUU NMPAKTUUECKUX 3a/]a4,;

~ c(pOopMHUPOBAHHOCThL YMEHHUS JaBaTh KOJUYECTBEHHBIC OICHKU W
MIPOU3BOJAUTH PACUETHI 10 XUMHUYECKUM (POpPMYJIaM U ypaBHEHUSIM;

— BJIQJICHUE TIPAaBWJIAMHU TEXHUKH O€30MacHOCTU MPHU MCIOJb30BAHUU
XAMHUYECKUX BEIIECTB;

— c(pOpMHUPOBAHHOCTh COOCTBEHHOM MO3ULHMU IO OTHOLICHUIO K
XAMUYECKON UH(OpMALIUU, TOTyYaeMOM U3 pa3HbIX HCTOYHUKOB.

B pesynaprare ocBoeHUS Y4e€OHOM MUCHUIUIMHBI OOYYalOIIMICS OJKEH
yMeThb:

— Ha3bpIBaTh. WM3YYEHHBIE BEIIECTBA IO TPUBHAIBHONW WM MEXIYHApOJIHOU
HOMEHKJIATYypE;

— ONpENEeNATh: BAJCHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHX 3JIEMEHTOB,
TUIl XUMHUYECKOW CBSI3M B COEAMHEHUSX, 3apsj MOHA, XapaKTep CPelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX U OpPraHUYEeCKUX COEJAMHEHHM OKUCIUTENb U
BOCCTaHOBUTENb, MPUHA/JIEKHOCTh BEIIECTB K Pa3HbIM KJIacCaM HEOPraHWYECKHUX
Y OPraHUYECKUX COECTUHEHU;

— XapakTEpHU30BaTh: 3JEMEHThl MAJIBIX MEPHUOAOB MO HX IOJIOKEHUIO B
[Tepuomuueckoii cucreme J[.M. MeHnneneeBa; oOmnme XHMMHUYECKHE CBOMCTBA
METaJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKHX M OPraHUYECKHUX
COEIMHEHHI; CTPOCHHE M XUMHUYECKHE CBOMCTBA M3YYEHHBIX HEOPTaHWYECKHX U
OPraHUYECKUX COCANHECHUN;

— OOBSICHATB: 3aBUCUMOCTb CBOMCTB BEIIECTB OT HUX COCTaBa M CTPOECHUS,
OpUPOAY XUMHUYECKOM CBA3M (MOHHOM KOBAQJEHTHOM, METAJUNIMYECKOH U
BOJOPOJHOM), 3aBUCUMOCTb CKOPOCTb XHWMHUYECKOW pEAKIMH M TMOJIOKEHUE
XMMHYECKOI0 PABHOBECHS OT Pa3IMYHbIX (PaKTOPOB;

— BBIIOJIHAT XMUMHYECKUI HKCIIEPUMEHT: 0 PACHO3HABAHHMIO Ba)KHEWUIIUX
HEOPraHWYECKHUX U OPTraHUYECKUX COCAUHEHUN;

— TPOBOJIUTH: CAMOCTOATENbHBI MOUCK XHWMHYECKOW HHPOPMALMHA C
UCIIOJIb30BAaHUEM  PA3NIMYHBIX HCTOYHHMKOB (HAYYHO-TIOMYJSIPHBIX — W3JaHUM,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  HHTepHeTa);  UCHOJIb30BATh
KOMITBIOTEPHBIE ~ TEXHOJOTMM I  O0paOOTKM W MepeJayd  XUMUYECKOU
uH(OpMAIUK U €€ MPEJCTABICHUS B Pa3IU4HbIX (OpMaXx;



— CBSI3bIBaTh: W3YYEHHBIM Marepual CcoO CBoed TmpodeccrnoHambHOM
JIeSITeIIbHOCTBIO;

— pelaTh: pacyeTHHIC 3a/1a4M 0 XUMUUECKUM (PopMysiaM U ypaBHECHHSIM.
3HATH:

— pOJib XMMHHM B €CTECTBO3HAaHHWM, €€ CBS3b C JPYTMMU €CTECTBECHHBIMU
HayKaMH, 3HaYCHHE B )KU3HU COBPEMEHHOI'0 OOIIECTBA;

— BQKHEMIINE XUMHUYECKUE MOHSATHS: BEIIECTBO, XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB W MOJIEKYJ, WOH, paJvKaj, ajuloTpONus, HYKJIUIbI U
W30TOIIbI, ATOMHBIC s-, p-, d-opOuramu, XAMUYECKast CBSI3b,
ANEKTPOOTPULIATENHHOCTh, BAJEHTHOCTh, CTENEHb OKUCICHUS, TUOpUIU3aIus
opOuTanel, MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIM  00BbEM Tra3000pa3HBIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUS, KOMIUIEKCHBIE COCIMHEHMS, AUCIIEPCHBIE CUCTEMBI,
HWCTUHHBIC PACTBOPBI, BJEKTPOJMTHYECKAsE AUCCOLMAIUSA, KHCIOTHO-OCHOBHBIC
peakuuMu B BOJHBIX PACTBOpPAX, THUIAPOJINA3, OKHUCICHUE W BOCCTAHOBIICHUE,
AJIEKTPOJIN3, CKOPOCTh XMMHYECKOM PEaKIUW, MEXAHW3M PEaKlnHu, KaTallu3,
TeIIoBOM A(h(EeKT peakmuu, >SHTAIBIHNSA, TEIUIoTa O00pa30BaHMS, >SHTPOIIUS,
XAMHUYECKOE PABHOBECHE, KOHCTAHTA PABHOBECHS, YIJICPOJIHBIM  CKEJIET,
(yHKIIMOHAJIbHAS TpyIMIla, TOMOJOTHS, CTPYKTypHas W IPOCTpPaHCTBEHHAs
M30MepHUsi, WHAYKTUBHBIA W ME30MEpHBIM 3(P(DEKThI, AIEKTpoPua, HyKIeodu,
OCHOBHBIE TUIIbI PEAKIIMI B HEOPTaHUYECKON U OPraHUYECKOW XUMUMU;

— OCHOBHBIC 3aKOHbl XMMHH: 3aKOH COXPAHECHHMS MAacCChl BEIIECTB, 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTs, [lepuoanueckui 3akon .M. MeHueneeBa, 3aKoH
I'ecca, 3akoH ABoraupo;

— OCHOBHBIE TEOPHHM XUMHH: CTPOCHME aTOMa, XUMHYECKHE CBS3H,
AIEKTPOJUTUIECKON AUCCOUMAIMN, KUCIIOT U OCHOBAHUM, CTPOCHUS OPraHUYECKUX
Y HEOPTaHUYECKUX COCAUHEHUM (BKJIIOUAsl CTEPEOXUMHUIO), XUMUYECKYIO KUHETUKY
Y XMMUYECKYI0 TEPMOJINHAMUKY;

— KJaccU(UKamMi0 W HOMEHKIATYPY HEOPraHWYeCKHX M OpPraHHYeCKUX
COCJIMHECHUM;

— MPUPOIHBIC HICTOYHHUKHU YTIICBOIOPOJIOB M CIIOCOOBI X IMepepadOTKH;

— BEILECTBA M MaTEpHUAJIbl, IIUPOKO HCMOJb3YEMbIE B MPAKTUKE: OCHOBHBIC
METaJIbl U CIUIaBbI, TpaduT, KBApIll, MUHEPAIbHbIE yIOOPEHUSI, MUHEPAJIbHBIE U
OpTraHUYeCKUEe KHUCIOThI, IIEJIOYH, aMMHUaK, YTJIEBOJIOPOJbI, (PEHOJ, aHWIIMH,
METaHOJI, ATaHOJ, JTWICHIJIUKOJIb, TJULEPUH, (OpMalbACTUl, aleTalbACTH]I,
aleToOH, TJIIOKO3a, caxapo3a, Kpaxmaj, KJIeT4aTKa, aMUHOKHUCIIOTHI, O€JIKH,
HMCKYCCTBEHHBIC BOJIOKHA, Kay4YyKH, IUIACTMACChI, >KUPbI, MbLUIA WU MOIOIINE
CpeJCcTBa.

1.4. PexomeHnayemoe KOJIMYECTBO YaCOB HA OCBOCHHE NMPOIrPaMMbI y4eOHOM

AUCHMUIIMHBI:

MaKCUMaJbHOW y4eOHOM Harpy3ku odyuatomerocs: 162 vaca, B Tom uncie:
00s3aTeNIbHON ayAUTOPHOU yueOHOU Harpy3ku oOydaromierocs 108 yacos;
CaMOCTOSITENIbHOM paboThl oOyyaromerocs 54 yaca.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI YUeOHOH padoThl

Buj yueOHoii paboThl

Oovem uacos

MakcuMasibHasi yueOHasi HArpy3ka (Bcero) 162
Oo0s13aTeIbHAN ayAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 108
B TOM YHCJIC:
J1a00paToOpHBIE PaOOTHI 24
MIPAKTUYECKHE 3aHATHUS 10
KOHTPOJIBHBIE paOOTHI -
KypcoBasi paboTa (IpoekT) (eciu npedycmompero) -
CamocrosiTeibHas paboTa o0yuauerocsi (Bcero) 54

B TOM YHUCIJIC.

caMoCTosATeNIbHasg paboTa HajJ KypcoBoil paboToii
(IpoeKTOM) (eciu npedycmompero)

Umoecosas ammecmayus 6 oopme (ykazamy)

1 cem. — qud. 3ayer,
2 CEM. - DK3aMeH




2.2. TemaTu4eckuii IJIaH U cojiepkanme y4eOHoi qucuuminabl XUMUSA

HaumeHnoBaHue Cozlepmalme yqeﬁﬂoro MartrepuaJa, JIaﬁOpaTOprIe paﬁOTbI U IMIPAKTHYECKUEC 3AHATUA, CAMOCTOATEIbHAN paﬁoTa O0BeM yacoB ypOBeHL
pa3aesioB H TeM 00y4yaloIuXxcs, KypcoBasi padora (POeKT) (eciu npedycmompeHvl) OCBOEHHUS
2 3 4
Pazgen 1. Heopranudeckasi xXumust
Tema 1.1. Coniepkanue ydeOHOTO MaTepuaa 2
Beenenue. 1 | OcHoBHBIE TOHATHS XWUMHUHU. BemectBo. AToM. Monekyna. XWMHYECKHH 3JIeMEHT. AJDIOTPOIHS. 1
Hpeamer xumum. IIpocTeie U ciokHble BeniecTBa. KauyecTBEHHBIM W KOJMYECTBEHHBIM COCTAaB BELIECTB. XHMHUYECKHE
OcHoBHBIE 3Hakd U popmynbl. OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIsipHasi Macchl. KonnuecTBo BemecTaa.
NepBOHAYAJIbHbIE OcHoBHbIE 3aKOHBI XMMHUH. CTeXHOMETpHsA. 3aKOH COXPAaHEHUS MAacchl BEIIECTB. 3aKOH ITOCTOSHCTBA
TOHSATHS W 32AKOHBI COCTaBa BEIIECTB MOJIEKYJIIPHON CTPYKTYpBI. 3aKOH ABOTapO U CIEICTBUA UX HETO.
XUMMH. PacuerHble 3a1aun Ha HAX0XKJIEHHUE OTHOCUTEIFHON MOJIEKYJIIPHONW Macchl, OIpeeIeHne MacCOBOM TOITU
XUMUYECKHX JIEMEHTOB B CII0KHOM BEILIECTBE.
CamocrosrenbHas paboTa 00ydJaromuxcs 2 3
PaboTa ¢ KoHCIIEKTOM 110 TeMe «OCHOBHBIE TMOHSITUSI ¥ 3aKOHBI XUMHH)
Tema 1.2. Copepxanue yaeOHOro Marepuaia 2
Iepuonmyecknit | 1 | Ilepuoamueckuii 3akoH J[.M. MenneneeBa. Otkpbitue .. MeHaeneeBbiM [lepHOAMYECKOTO 3aKOHA. 2
3aKOH, [Mepuonnueckuii 3akoH B ¢opmynupoBke J.M. Menneneea. [lepuomuueckas Tabinna XUMHYECKHX
Iepuonnyeckas JJIEMEHTOB — Tpaduyeckoe OTOOpaKeHUE IepHoandecKkoro 3akoHa. CTpykTypa NepHOANYECKOi
cucTremMa TaOIUIBL: TepuoAsl (Manble W Oonpmiue), Tpynmbl (THaBHas W moOouHas). CTpoeHHe atoMa u
XHMHUYECKHX nepuoanueckuii 3akod J.M. Menneneesa. ATom — cnoxHas 4actuna. Sapo (IpOTOHBI U HEUTPOHBI) U
jaemenToB JI.H. 9NeKTpoHHAss obosouka. M3ortomel. CTpoeHHE SIEKTPOHHBIX OOOJIOYEK ATOMOB JJIEMEHTOB MAIbIX
MenpesieeBa u nepuogoB. OcoOEHHOCTH CTPOEHHS BJCKTPOHHBIX OOOJIOYEK AaTOMOB 3JIEMEHTOB OOJBIIMX IEPHOIOB
CTpOeHHe aTOMa (nmepexomHbIxX 3meMeHToB). [loHsaTHe 00 opOuTasx. S-, p- U d-OpoOuranu. DIeKTPOHHbIE KOHPUTYpAIIMU
aTOMOB XUMHYeCKHX diieMeHTOB. CoBpeMeHHas (GOpMyIHpOBKa TEPHOAMYECKOTO 3aKOHA. 3HAYCHUE
NEPUOJUUECKOr0 3aKOHA W MEPUOJMYECKON CHCTEMbl XHMHUYECKuX eMeHToB J[.J. MenneneeBa s
pa3BUTHUS HAYKU M IOHUMAHUS XUMHYECKOM KapTHUHBI MHUpa.
CamocrosrenbHas paboTa 00ydaromuxcs 4 3
IloaroroBka mokiazna mo teme «Ku3up u gesrensHocth .M. MenpaenceBa»
Tema 1.3. Copepxanue yaeOHOro Marepuala 2
Crpoenue 1 | MonHag xumuueckas cBs3b. KaTHOHBI, UX 00pa3oBaHHE U3 aTOMOB B pe3yJIbTaTe Mpollecca OKUCIICHUS. 1
BelllecTBA. AHHNOHBI, X 00pa30BaHKE U3 aTOMOB B pe3yJbTaTe Mpolecca BOcCTaHOBIEHHs. VIoHHas! CBsI3b, KaK CBSI3b
MEXIy KaTHOHAMH M aHHOHAMHM 3a CUET AJIEKTPOCTaTHYeCKOro nputsbkeHus. Knaccnpukanys HOHOB: 1Mo
COCTaBy, 3HaKy 3apsjia, HAIMYUIO THIPAaTHON 000704KK. IOHHBIE KpUCTaTHUecKhe pemmeTki. CBolicTBa
BEIIECTB C MOHHBIM THIIOM KpHCTAJUIMYECKOW pemeTku. KoBalleHTHas XMMUYecKasl CBsI3b. MexaHU3M
00pa3oBaHMs KOBAJCHTHOW CBSI3M (OOMEHHBIH M JIOHOPHO-aKLENTOPHBIH). DJIEKTPOOTPULATEIBHOCTb.
KoBasieHTHBIE TONSIpHAsT M HENOJsIpHAas CBA3M. KpaTHOCTh KOBAJIEHTHOHM CBsI3M. MoONEKyJsIpHbBIE U
aTOMHBIE KpHUCTalIMueckue pemeTkd. CBoiicTBa BEHIECTB C MOJNEKYJSIPHBIMM W aTOMHBIMH
KPUCTAJUIMYECKUMH peleTkaMu. MeTtamunueckas cBsi3b. MeTaunueckass KpUCTAJUIMYECKas perieTka 1
MeTaJTMYecKas XHMHUYeCKasi CBs3b. DU3NUECKre CBOMCTBa METAIJIOB. ATPEraTHbIe COCTOSIHUS BEIIECTB U
BOJIOPOJHAs CBA3b. TBepaoe, KUIKoe M ra3oo0pasHoe cocTosiHUS BemlecTB. llepexon BemecTBa u3
OJIHOTO arperaTHOTO COCTOSIHUS B Jipyroe. BojopoiHas cBs3b.
Tema 1.4. Copepxanrie yaeOHOTO MaTepraia 2
Bona. Pacteoper. | 1 Boga. PactBoprl. PactBopenue. Bona kak pactBoputens. PacTBopuMmocThs BemecTB. HacwleHHsble, 2
DJIEKTPOTUTHYECK

asi Jucconuanus.

HCHACBIIICHHBIC, TCPCCHINICHHBIC PAaCTBOPHI. 3aBHCHMOCTD PacTBOPpUMOCTH TIa30B, )KI/I,Z[KOCTGﬁ u

TBEP/BIX BEIIECTB OT Pa3IMYHBIX (PakTOpOB. MaccoBas J10Jisl paCTBOPEHHOTO BEIIECTBA.
DIEKTPOJHUTHYECKAS TUCCOIMAI. DIEKTPOIUTEI ¥ HEIJIEKTPOIUTHL. DJIEKTPOJUTHYECKAS TUCCOIIAAIIHS.




MexaHU3MBI AIEKTPOIUTHYECKON JUCCOLUAIINN ISl BEIIECTB C Pa3IMUYHBIMU TUIIAMH XUMUYECKON CBS3H.
I'mapatrpoBaHHBIC W HETHAPATHPOBAHHBIC HOHBI. CTEIICHD 3JIEKTPOINTHYECKON aucconuarii. CHIbHBIC
U cnabbie AMEeKTpoSuThl. OCHOBHBIC IOJIOKEHUS TEOPUU SJICKTPOIUTHUSCKON auccoruanuu. Kucmorsl,
OCHOBAHMSI, COJIM KaK YJICKTPOJIHUTEL

JlabopaTopHbie pabOTHI
JlaGoparoprasi pabora Ne 1 «MccnemoBaHue 3aBHCHMOCTA CKOPOCTH PEAaKIUM OT KOHIICHTPAIUU
pearupyrolmx BEUECTB U TEMIIEPATYPEDY.

JlabopaTopubie pabOTHI
Jlaboparoprass pabora Ne 2 «IIpoBemeHme peakiuii oOMEHa MEXAy pPacTBOpaMHU OSIEKTPOIHTOB,
COMPOBOXAAIOMINXCA 00pa30BaHUEM Ta3a, 0CaiKa U MATOANCCOLMUPYIOUIETO BEIIECTBAY.

[IpakTuueckue 3aHATHS
IIpaktuueckoe 3anarve Ne 1 «CocraBiaeHue ypaBHEHUH peakIUii THAPOIIN3a COJIEM.

CamocrosTenbHast paboTa 00ydJaronuxcst
[Toaroroska coodieHus o TeMe: «Boga. PacTBopsl. DIeKTPOIUTHYECKAS JUCCOLIHAIII

Tema 1.5.
Knaccupukanus
HEOPraHu4YeCKUxX
COeIMHEHHUH U uX

CBOIiCTBA.

Copepxanue yaeOHOro Marepuaa

1 | Kucnotel u ux cBoicTBa. KHCIOTBI KaK 3JIEKTPOJINTHI, UX KIacCU(HUKALMS [0 Pa3IMYHBIM IPU3HAKAM.
XWUMHUUECKHE CBOMCTBA KUCIOT B CBETE TEOPUHU DIEKTPOIUTHYECKOH nucconmanun. OcoOEeHHOCTH
B3aMMO/ICHCTBHUS KOHIIEHTPUPOBAHHOW M a30THOM KUCIOT ¢ MeTauiaMu. OCHOBHBIE CITOCOOBI MOITyUeHUS
KkucnoT. OCHOBaHMA U UX cBoWcTBa. OCHOBAaHMS Kak 3JIEKTPOJMTHI, UX KIACCU(HUKALMS 10 Pa3IUIHbIM
npu3HakaM. XHMHYECKHE CBOMCTBa OCHOBAHHUH B CBETE€ TEOPHUU 3JIEKTPOJUTHUECKON AMCCOIMALINU.
PasnmosxkeHne HepaCTBOPHUMEBIX B BoJi¢ OCHOBaHMKM. OCHOBHBIC CITIOCOOBI ITONYYCHUSI OCHOBAHUI.

2 | Comu u ux cpoiictBa. Conu Kak »neKTpodauTbl. Colu cpeaHue, KUCIBIE U OCHOBHBIE. XUMHYECKUE
CBOMCTBa cOJICH B CBETE TEOPUHU DIIEKTPOIMTUYECCKOW auccoruanmu. CrnocoObl TOJIy4YeHHS COJICH.
I'mppommus comeit.  Oxcuapl W ux cBoictBa. ConeoOpasyromme W HecoJIeoOpasyroIne OKCHUIBL.
OcHoBHbIE, aMPOTEPHBIE ¥ KUCIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa OKCHJA OT CTENEHN OKHCIICHHS
00pa3yIolero ero Merajuia. XuMu4eckue cBoiicTBa okcuaoB. IlojyuyeHre OKCHIOB.

JlaGopatopHbie paboThI
Jlabopatophast pabota Ne 3 «lccietoBanue CBOMCTB XJIOPHO# BObl. CpaBHUTENIbHAS AKTHBHOCTh TAJIOT€HOB.
Oo6uapyxenne Cl, Br,J nonosy.

JlaGopatopHbie paboThI
JlaGopatopnas padota Ne 4 «llonyueHne aMMuaka, H3y4eHHE €ro CBOMCTB M CBOMCTB €ro COSAMHEHHI.

CamocTostenbHast pabota 00yJarommuxcs
Pabota ¢ yueOHHKOM 10 TeMe «OCHOBHBIE KJIACCHI XMMHUECKHX COEIMHEHMI, HX CBOMCTBa»

Tema 1.6.
XumMuueckue
peakuum.

Conepxanne ydeOHOTO MaTepHuaja

1 | Knaccudukanus XMMHYECKUX peaKIHWid. Peaknuu COeqVHEHWs, pa3jokKeHHs, 3aMeEIleHUs, OOMEeHa.
Karanutnueckue peakiuu. OOpaTuMmble M HeOoOpaTHMbIe pPeaKIMU. [ OMOTeHHbIE U TI'eTEPOTCHHBIC
peaknuu. JK30TepMHUUECKHE W SHIOTEPMHUECKHE pPEakIuH. 1eruioBod dPQHeKT XUMHUUECKUX pPEaKIHi.
Tepmoxumuyeckue ypaBHEeHUA. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. CTeneHb OKHUCICHUS.
OKHCIHTETs U BOCCTAaHOBIICHWE. BoccTaHOBUTENh M OKHCICHHE. METOHd AJIEKTPOHHOTO OanaHca Jyis
COCTaBJICHHS YPAaBHCHUN OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakifiii. CKOPOCTh XUMHUIECKHUX PEaKIIUH.
IlonsaTHEe O CKOpPOCTH XHMHYECKHMX peakiuil. 3aBUCUMOCTb CKOPOCTH XHUMHYECKUX peakuuid oT
Pa3ITUIHBIX (hakTOpPOB: TPHPOABI PEArHPYIOMIMX BEIIECTB, WX KOHICHTPAIMH, TEMIIepaTypHl,
MTOBEPXHOCTHU COTIPUKOCHOBEHUS M MCIIOJIb30BAHMS KaTamu3aTopoB. OOpaTUMOCTh XUMHUECKUX PEAKITHH.
OOpaTuMble B HeOOpaTUMEBIE peakiuy. XUMHUYECKOE PABHOBECUE U CIIOCOOBI €r0 CMEIICHUS.

IIpakTrueckue 3aHATUS
[Ipaxtrueckoe 3ansatue Ne 2 «PerieHue ypaBHEHH OKHUCINUTEIBHO-BOCCTAHOBHTEIBHBIX PEAKIMH METOIOM
AJIIEKTPOHHOTO OajaHcay.

CamocrosTenbHasi padoTa 00yJaromuxcs
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IloaroTroBka K TeMe «XMMHYCCKHE PCaAKIIUN»

Tema 1.7. CojaepkaHue yueOHOro MaTepuaia
MeTta/uibl 1 1 | Metamutel. OCOOGHHOCTH CTpPOEHHS aTOMOB M KpHUCTAWIOB. (DU3NYECKHE CBOHCTBA METAJUIOB. 2
HeMeTaJlIbl. Knaccupukanms MeTaUIOB MO pa3IMUHBIM — TpU3HaKaMm. XHMHUYECKHE CBOWCTBA  METaJUIOB.
DNEKTPOXUMHUYECKUI P HANpsHKEHUH MeTaiwioB. Mertammorepmus. OO0mue crocoObl MOTydeHUs
MertauioB. [loHatue o metawypruu. IlupoMeramnyprus, THAPOMETAIUIYPrus U AIEKTPOMETaUTyprus.
CrnnaBel YepHBIE U IIBETHBIE.
2 | Hemetammel. OcoOCHHOCTH CTPOEHHUS aTOMOB. HeMeTasuibl — MpocThIe BEIIeCTBA. 3aBUCHMOCTEL CBOMCTB
TaJIOTeHOB OT WX moJokeHWs B Ilepmommueckoif cucteme. OKHCTUTENBHBIE W BOCCTaHOBUTEIHHBIE
CBOICTBAa HEMETAJJIOB B 3aBUCUMOCTH OT MX MOJIOXKEHMSI B PsLY SIEKTPOOTPUIIATENHHOCTH.
JlabopartopHsie paboThI 3
JlaboparopHnas paborta Ne 5 «MccnenoBanre B3aMMOACHCTBHS METAIIOB ¢ KHUCIOTaMHU. KOppo3us METaioBy.
JlabopaTopHbIie paboTHI
JlaboparopHasi pabora Ne 6 %Honyg;jme ruapokcuna xpoma (ll), mccnemoBanme CBOWCTB coeamHEHUit
xpoMa u mapranna (Cr ™, C Mn™ )»
CamocrosrenbHas paboTa 00yJaromuxcs
[ToaroroBka gokiaaa no TeMe «MeTajlibl U HEMETAIIbD)
Pazpean 2. Opranuyeckasi XuMust
Tema 2.1. Copepxanrie yueOGHOro MaTepuaia
OcHoOBHBIE 1 | Ilpenmer opranuyeckod xumuu. IIpupoaHble, HCKYCCTBEHHBIE M CHHTETUYECKHE OPraHHYECKHE 1
MOHSATHS BelecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPTaHUUECKUMU.
OpraHnveckoi BaneHTHOCTh. XUMHYECKOE CTPOEHHUE KaK MOPSAA0K COSTMHEHHS aTOMOB B MOJIEKYJIbI IO BaJIEHTHOCTH.
XHMHUM U TeOpHs Teopus cTpoeHus opraHuueckux coeauHeHuii A.M.bytnepoBa. OCHOBHBIE TOJIOKEHHUS TEOPUU
CTpOeHMus XUMHYECKOTO CTpoeHus. M3omepus W u3oMepbl. XuMHU4YecKHe (GOpPMYIbl W MOJEIH MOJEKYT B
OpPraHnYecKHuX OpTraHUYECKON XUMHH.
coequnenuid A.M. |2 [ Kiaccudukanus opraHi4ecKux BEIecTB. KiaccupuKanus BEMIECTB 10 CTPOCHUIO YIJIEPOTHOTO CKeJIETa
BytaepoBa 1 HATMIHIO (PYHKIMOHAIBHBIX Tpynil. ['omomnoru u romornorusi. Hauana Homenknarypsr [UPAC.
Knaccupukanms peakuumii B opraHmdeckoil xumuu. Peaknmum npucoeanHeHus (TUAPUPOBAHUS,
TaJIOTEHUPOBAHUS, THAPOTAIIOTEHUPOBAHUS, THApATalui). Peaknuu OTmIeIUIeHus (IeruIpUpOBaHUs,
JIETHIPOTaJIOTeHUPOBAHHUS, ieTHaparanui). Peaknnu 3amenienns. Peakimy n3oMepu3anuu.
CamocrosrenbHas paboTa 00ydaromuxcs 3
Pabora ¢ xoHcniekToM 10 TeMe «OCHOBHBIE TIOHSITHS M 3aKOHBI OpraHMYecKoil Xumum». Teopusi cTpoeHus
opraHndeckux coenuHennii A.M.bytieposa.
Tema 2.2. Cogepxanre yaeOHOTO MaTepraia
Yraesonopoabl 1 | 1 | AnkaHbl. AJKaHbl: TOMOJIOTHYECKHE PsiJl, K30MEPHSI U HOMEHKJIATypa aJKaHOB. XMMHUYECKHUE CBOHCTBA 2

UX NPUPOIHBIE
HCTOYHUKH.

aNKaHOB (MeTaHa, 3TaHA): TOPEHHUE, 3aMellIeHue, Pa3lIoKeHue, AeruapupoBanue. [I[puMeHeHrne ajaKaHOB
Ha OCHOBE CBOMCTB.

2 | AnkeHpl. OTHWJIEH, €ro NOJy4YeHHe (JIEerHAPHPOBAHMEM »JTaHa, JEMOJIMMEpPH3aled MOJUITHIICHA).
I'omosornueckuil psa, U3oMepusa, HOMEHKIATypa alKeHOB. XHMMHYECKHE CBOMCTBA 3THIIEHA: TOPEHHE,
KadecTBEHHbIE peakuuu (oOecrBeuynBaHWe OPOMHOM BOJBI M pacTBOpa IEpMaHraHaTa Kaiws),
ruapaTaiys, nonuMepusanus. [IppuMeHeHre 3TUIeHa Ha OCHOBE CBOMCTB.

3 | luens! u kayuyku. [loHsITHE O THEHAX KaK yTIIEBOAOPOAAaX C ABYMsI IBOWHBIMU CBS3sMU. COmpsKeHHbBIE
IueHbl. XuMHYeckue cBoiictBa OytaameHa-1,3 u wm3ompena. OOecuBednBaHe OpOMHOHM BOIBI U
nojauMepusaius B Kayuyku. HatypaiibHblid U CHHTETHYECKMU KayuyKu. Pe3uHa.

4 | Anxuebl. AneTwieH. XWMHYECKHE CBOWCTBA alleTHJICHA: TOPEHHE, OOECIIBEUMBAHHE OPOMHOW BOJIBI,
MPUCOCIMHEHUE XJIOPOBOAOpPOJa U ruaparauus. llpuMeHeHHWe aleTWieHa Ha OCHOBE CBOMCTB.
MeskKIaccoBasi U30MEpHs ¢ aTKaIHuCHAMH.

5 | Apenbl. benson. XuMuueckue CBOMCTBa O€H30JIa: TOpEHHE, PEaKILMM 3aMelleHHs (TaJOreHHPOBaHHE,
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HuTpoBaHue). IIpuMeHeHHe OeH3071a Ha OCHOBE CBOMCTB.
6 | [IpupoaHbie MCTOUYHUKH YIJIEBOAOPOAOB. IIpupoaHbIi ra3: cocTaB, NPMMEHEHUE B KauyeCTBE TOIUIMBA. 2
Hedts. Coctas u mepepadotka Hed . Ileperonka HedTu. HedTenmpoayKThI.
JlabopartopHsie paboThI 2 3
JIabopaTopHas pabora Ne 7 «OnpenencHue yriiepoga ¥ BOAOPOAa B OpraHHYEeCKUX BEIECTBaX)
JlabopaTopHbie pabOTHI 2
JlaboparopHas padora Ne 8 «IlonyueHure 3TUICHA U3 STHJIOBOTO CITUPTA U M3YYCHUE €TI0 CBOWCTBY.
JlaboparopHsie paboThI 2
JIJTaGoparopHast pabora Ne 9 «ITonyuenue aneTmieHa u3 KapOuaa KaJabllds U H3YUYEHHE €T0 CBOWCTBY
CamocrosTenbHast paboTa 00ydaromxcs 14
[Noxrororka moknana no Teme <« Kus3Hp u nestenbHOCTh A.M.ByTiepoBa.» PaboTa ¢ yueOHUKOM MO Teme
«ITpupojia XUMHYECKOHN CBA3U B OPTAaHUYECKHUX BEIIECTBAX
Tema 2.3. CojepkaHue yueOHOro MaTepuaia 2
Kucnoponoconepx | 1 | Couptel. TTonydueHue sTaHoia OpOKEHMEM TUIIOKO3bI M THApATaIlel dTHiIeHA. | MAPOKCHIbHAS IpyIa 2
amme Kak ¢yHKIHoHaNbHas. [loHATHE O TpeeTbHBIX OJHOATOMHBIX CITUPTaX. XUMUYECKHIE CBONCTBA 3TAHOJA!
OpraHuveckKue B3aMMOJICHCTBHE C HaTpueM, 00pa3oBaHHE MPOCTBIX M CIOXKHBIX A(PUPOB, OKUCICHHWE B AIbIICTH/I.
coeIMHEeHUsl. [IpumMeHeHue 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOT'OJIU3M, €0 MOCJICICTBUS U IPEIYIPEIKICHUE.
2 | I'muniepuH Kak MOpeCTaBUTEIhL MHOTOATOMHBIX CHUPTOB. KauecTBeHHas peakiysi Ha MHOTOATOMHBIE 2
crupThl. [IpuMeHeHue riuieprHa.
3 | denon. duznueckue U XUMHUUECKHUE CBOMCTBA ()eHoJa. B3anMHOe BiIMsHUE aTOMOB B MOJIeKyJie (heHoa: 2
B3aMMOJICHCTBHE C THAPOKCUIOM HATPHUS M a30THOU KMCIOTOH. [TprMeHeHre GeHoIa Ha OCHOBE CBOMCTB.
4 | Anpgerunpl. llonsTue 06 anpaerngax AnpaeruaHas TpyIna Kak QyHKIroHansHas. DopMaabaerun u ero 2
CBOMCTBa: OKHUCJIICHHE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOILIUNA CHIUPT.
[onyuenue anbAeruuoB OKMCICHHEM COOTBETCTBYIOLMX CnUpToB. IlpuMenenne popmanbaeruaa Ha
OCHOBE €TI0 CBOMCTB.
5 | KapoonoBeie kucnotel. lloHsiTHE 0 KapOOHOBBIX KHCIIOTax. KapOokcuiabHas rpynma Kak 2
(G yHKIMOHAIbHASL. [ 'OMOIOrHUYeCKUi psijl MPeiebHBIX 0JIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
6 | [lonydyeHne kapOOHOBBIX KHCIIOT OKHCJIEHHEM allbJETHJIOB. XHMHUYECKHUE CBONCTBA YKCYCHOU 2
KHCJIOTHI: OOIIME CBOWCTBA C MHHEPaJbHBIMH KHCIOTAMU W peakius sTepudukanuu. [lpuveHeHue
YKCYCHOM KHCJIOTHI HA OCHOBE CBOMCTB.
7 | Bpicmiue sKUpHBIE KUCJIOTH Ha MPUMEPE NaJTbMUTHHOBOW M CTEapPUHOBOM. 2
8 | CroxxHble dpupsl U xKupkl. llodyderne croxHbIX 3(QUpoB peaknuel dteprudrkanuu. CrnoxxHbie 3QUps B 2
MIPUPOE, MX 3HaueHHUE. [IpuMeHeHNe CI0XKHBIX 2(HUPOB HA OCHOBE CBOMCTB.
9 | Xupsl kak cnoxuble 3¢upbl. Knaccudukanus xupoB. XuMHUYecKHe CBOHCTBAa XHPOB. [ uapoiu3 u 2
TUAPUPOBAHUE KUJIKUX KUPOB. [IprMeHeHne >KUPOB Ha OCHOBE CBOMCTB. MbLia.
JlabopartopHsle paboThI 2 3
Jlaboparopnas padota Ne 10 «lcciegoBanne CBOWCTB CIIMPTOBY.
Jlaboparopnas pabora Ne 11 «MccnenoBanue CBOWCTB aJIbJAETHIOBY. 2
JlaboparopHas padora Ne 12 «MccienoBanue CBOWCTB KapOOHOBBIX KHCIIOTY. 2
[IpaktHueckoe 3aHaTHe Ne 3 «PeieHue 3a1a4 U yrpaxkHeHHH 1o TeMe: «KapOoHOBBIE KHCIIOTBDY. 2
CamocrosrenbHas paboTa 00ydJaromuxcs 12
Pemenne TecToB Mo npoiaeHHBIM TeMaM. [1oaroToBka coo0meHnii Mo MpoIeHHBIM TeMaM
Tema 2.4. Conepxanne yu4eOHOTO MaTepuaia 6 2
Azoroconepxkamme | 1 | Amunbl. [loHsTre 00 aMuHax. AnudaTHUecKre aMHHBI, X KJIaCCU(UKAIUA U HOMEHKJIATypa. AHWIHH,
OpraHuveckKue KaK opraHndeckoe ocHoBaHue. [lonydenne anmimHa u3 HUTpoOeH3oa. [IpuMenenne aHnInHA Ha OCHOBE
COeIUHECHUS. CBOJCTB.
[Monumepsil. 2 | AMHUHOKHUCIIOTBI. AMHMHOKHUCIIOTHI KakK aM(oTepHbIe TU(PYHKIMOHAIBHBIC OPTaHMYECKUE COSAMHEHUSI. 6
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YrieBoanl.

XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT: B3aUMOJCHCTBUE CO IIEIOYaMHU, KUCJIOTAaMU U APYT C JIPYroM
(peakrus monMKoHAeHCAnNN). IlenTuaHas CBS3b M MOMUTICTITUABL. [IpuMeHeHne aMHHOKICIIOT Ha OCHOBE
CBOMCTB.

3 | benku. Butamunbl. @epMEHTHI. 4
VYIIeBo/bl, MX PacHpOCTPaHEHHE B NPUPOJe, (usuosornyeckas poib. Kiaccupukauus yrieBolos, 6
XUMUYECKHAE CBOMCTBA, MOJYYEHUE IMPOCTHIX U CIOXHBIX YIVIEBOJOB Ha MpUMEpax INIFOKO3bl, MAJIbTO3bI,

KpaxMaJia, HeJIII003bI.

[IpakTryeckue 3aHATHS 2 3

[Tpaktrueckoe 3aHaTHe Ne 4 «Penrenne 3a1a4d 1 YIpaKHSHHUH 110 TeMaM: «AMHHBI. AMHHOKHCIIOTEI.

IIpakTudeckue 3aHATUL 2

[Tpaktuueckoe 3anarue Ne 5 «Pemienue 3a1a4 U YIPaXKHEHHsI 10 BCEM MTPOUICHHBIM TEMaM).

CamocrosrenbHas paboTa 00yJaromuXCs 6

Pemenue 3a7au v ynpakHEHHH MO TpoieHHbIM TemaM. Kiaccuukanus ¥ HOMEHKIATypa OPraHUYeCKUX

COEJMHEHHUI.

Hroro 162
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3. YCJIOBUSI PEAJIU3ALIIN YUYEBHOMU JUCHUAIIJINHBI
3.1. TpeGoBanus K MHUHHUMAJIbHOMY MaTepuaJIbHO-TEXHUYECKOMY
o0ecrneyeHun1o

Ayn.1206 Kabunet xumuu

VYyebnas mebens Ha 30 OCaIOYHBIX MECT, paboyee MECTO MPENo1aBaTelis,
JIOCKa MEJIOBasi TPEXCEKIMOHHASA-1mT., mKad KHIKHBIA OINT., MOJKAa HaBECHas
SwT., cteHa MHGOPMAIIMOHHBIN- | IIT.,TTaKaTHUIA-211IT., IEPUOJIMYECKasi CUCTEMA
XUMHUYECKUX JJIEMEHTOB, Ta0JHIla PAacTBOPUMOCTH, Pa3lIaTOUYHBIA MaTepuan C
KOHCIIEKTaMHu JICKIIHH, TaOIHIIaAMH, WUTIOCTPALIUSIMH, dbopmynamu,
WHCTPYKIIMOHHBIE KapPThl MPAKTUUECKUX U JIA0OPATOPHBIX 3aHATUN, MaTepHaIbl
TEKYIIEro KOHTPOJS, METOJMYECKUE PEKOMEHJAIMU [0 PEeIICHUI0 3aj]ad.
Kommbetotep mnpenomaBarenss Pentium  E5300; Ilpoektop SANYO ¢
MPOCKITMOHHBIM dKkpaHoM Media; IlepedeHs NMIIEH3MOHHOTO MPOTPAMMHOTO
obecneuenusi: Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26»
utoHs1 2020 1, Microsoft Office Professional (KOHTPAKT Ne 244/20 «26» utons
2020 1), 7-Zip (freeware).

Ayn.1204 JIaGopartopusi XUMHH

O6opynoBanve W MaTepHallbl: AUCTHILISATOP, J1a0OpATOPHBbIE MOWKH IS
MBIThSI TIOCYZBI, AHATMTHYCCKHE BECBHI, TCXHOXMMHUYECCKHE BECHI, CYIIMJIbHBIN
mkad, MydenpHas rneyb, INUTKU JJIEKTPUUYECKHE, BOJsIHbIE 0aHU, pepPaKTOMETHI,
CHEKTPO(HOTOMETPHI, (b OTOIIEKTPOKOIOPUMETD, pH-meTpl, AIEKTPO/IBI
KOMOMHUPOBAHHBIC, BUCKO3UMETPHI, TEPMOMETPHI, JICHCUMETpPbHI, IITATUBbI
byH3ena ¢ 3axuMaMu, IITATUBBI JJIs1 MANIETOK MEPHBIX, ITATUBBI JJIsi MPOOUPOK,
pOOUPKOAEpIKATENH, TUTAHIIIETKH JJI KalleJbHOTO aHajlu3a, MPOOKU PE3UHOBHIE,
IJIACTUKOBBIE, METATHYECKUE CETKH, MPUOOPHI JUIsl TIOJyUYEeHUsI Ta30B, QUIBTPHI,
WHIUKAaTOpHas Oymara, pe3suHOBBIE TPYLIM, IINATENH, J0Keuku (papdopoBsie 1
C)KUTaHUSl BEIIECTB, MHUKPOCKOIbI, CTEKJIa TOKPOBHBIEC, TPYOKH CTEKJISHHEIE,
PE3UHOBBIE IIIAHTH, MaKET XpoMOrpahuuecKoil KOJIOHKH.

Cron naboparopHbie- 12mT., BBITSDKKA 2mT., TymO6a 20mT., mkad s
JOKyMEHTAIMU U 000pyAOBaHMS SIUT., TOCKAa MEJIOBasi TPEXCEKIIMOHHAs - | IIT.

3.2. UudopmannoHHoe odecnevyeHne 00yueHust
IlepeyeHb pexoMeHAyeMbIX Y4eOHbIX wu3aaHuii, VHTepHeT-pecypcos,
JAOIOJTHUTEJIbHON JIUTEPATYPbI

Knuroo6ecne4eHHOCTD
bubanorpaguyeckoe onucanue U3IaAHUA OcHoBHasi/ Kox-Bo.
(aBTOp, 3ar71aBUE, BU/, MECTO M IO/ U3JaHUs, [TONMOJHHUTEJbHAS DK3. B JJIeKTPOHHbIEe
KOJI. CTP.) uiMTepaTypa ono.1. pecypcsl
CIIoI Y
bopucos, A. H.
AHanuTuyeckas xumus. PacueTsl B
KOJINYECTBEHHOM aHAJIM3€e | YUeOHUK U oCEL SEC I0paiir
npaktikym it CITO / bopucos A. H., =2 oAt
Tuxomuposa U. 0. -3-e u3z., ucnp. u gor. -
Mockaa : FOpaiit, 2021. - 146 c. -

14


https://urait.ru/bcode/471137

(ITpoeccronanbHoe 00pa3oBaHue).

Huxutuna, H. T'.

AHaTUTHYECKAst XUMHUS . YICOHHK U TPAKTUKYM
st CI1O / Hukutuna H. T'., Bopucos A. T,
Xaxanuna T. . ; nox pen. Hukurunoit H. I'. -
4-e uz ., ep. u noi. - Mocksa : FOpaiit, 2021. -
394 c. - (IlpodeccronanbrOe 00pa3oBaHuE).

OCH.

DbC FOpaiit

Xaxanuna, T. W.

Oprannueckas XUMHS: yaeOHOE TOCOOue ISt
cpenHero npodeccruonaibHoro oopazoBanus / T.
M. Xaxanuna, H. I'. Ocunienkosa. - Mocksa:
FOpaiit, 2019. — 396 c.

OCH

ObC IOpaiit

Kynpsmesa, H. C.

DusnuecKkas 1 KOJUIOUIHAS XUMUS © YICOHHUK U
npaktukyM st CIT1O / Kyapsimesa H. C.,
bounapesa JI. I'. - 2-e u3a., mep. u oM. -
Mockaa : FOpaiir, 2021. - 379 c. -
(ITlpodeccronanbHoe 00Opa3oBaHue).

OCH.

DbC FOpaiit

["aBpoHnckas, 1O. O.

KosutonaHast Xumus © y9eOHUK U TPAKTHKYM JUIS
CIIO / T'aBponckas 0. 1O., ITak B. H. -

Mocksa : FOpaiit, 2021. - 287 c. -
(ITpodeccnonanpHOEe 0Opa3oBaHue).

ITo1I.

DbC HOpaiit

MaptsiHOBa, T. B.

XuUMuU : yueOHHUK U MPAKTUKYM JJISl CPETHETO
npodeccuonansHoro oopazosanus / T. B.
MaprtbeinoBa, U. B. ApramonoBa, E. b. I'ogyHoB
o obmieit pegakueit T. B. MapTeiHOBO#. — 2-
€ u3J., uchp. u gomn. — Mocksa: FOpaiirt, 2021. —
368 c.

V1OII

ObC IOpait

Huxkutuna, H. I'.

O6m1ast u Heopranudeckas xumus. B 2 4. Yacts 1.

TeopeTnueckue OCHOBBI : YUeOHUK U MPAKTUKYM

TS cpeiHero MpogeCCHOHAIBHOTO 00pa30BaHUs
H.T. Hukutuna, B. 1. I'peGenbkoBa. — 2-¢

u3 1., nepepad. u gon. — Mocksa: FOpaiit, 2019.

— 211 c.

J1OII

ObC FOpaiit

AnekcaHzipoBa, J. A.

AHanuTHyeckas XxuMus B 2 kuurax. Kuura 1.
XUMUYECKHE METO/Ibl aHAIIN3A | YUEOHUK U
MPAKTUKYM JUIsSL CPETHETO MPO(eCCHOHATBHOTO
oOpaszoBanus / 3. A. Anekcannposa, H. T
["aiinykoBa. — 3-€ U3/., UCIp. U J1o1. — MockBa:
IOpaiit, 2019. — 537 c.

on

ObC IOpait

IAnlekcaHapoBa, J. A.

AnannTrdeckas XuMus B 2 kaurax. Kaura 2.
DU3NKO-XUMUYECKUE METOIbI aHAITN3A | YUCOHHUK
W IPAKTHKYM JUISL CPETHETO MPpodecCHnoHATEHOTO
oOpaszoBanus / D. A. Anekcanaposa, H. I'.
[aiimykoBa. — 3-€ W31I1., HCIIP. U JOIT. — MOCKBa:

J1OI1

FOpaiit, 2019. — 344 c.

OBbC IOpaiit
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https://urait.ru/bcode/469423
https://www.biblio-online.ru/bcode/431143
https://urait.ru/bcode/469464
https://urait.ru/bcode/470356
https://urait.ru/bcode/469554
https://www.biblio-online.ru/bcode/438695
https://www.biblio-online.ru/bcode/430606
https://www.biblio-online.ru/bcode/432754

4, KOHTPOJIb MW OINEHKA PE3YJBTATOB OCBOEHUA

YYEBHOI TACHATIIMHBI
KOHTpOJIL 41 OIICHKA

pE3yNbTATOB

OCBOCHHUS  Y4e€OHON  JUCHUILIUHBI

OCYHICCTBJCTCA IMPCIIOAABATCIICM B IMIPOHOCCCE IMPOBCACHUA IIPAKTHICCKHUX

3aHATHM M JA0OpaTOPHBIX padoT,

TECTUPOBAHMS,

a TaKXKC BBbIIIOJIHCHUA

06y‘-IaIOI_HI/IMI/IC$I HHIUBUAYaJIbHBIX 3aﬂaHHﬁ.

Pesynomamut 00yuenus
(oceoennvle ymenus, yceoennvle 3HAHU)

Dopmul u MemoObl KOHMPONA
U OUECHKU Pe3yibmamos 00yueHus

YMmerTh:

- HAa3bpIBaTh. H3Y4YEHHBIC BEUIECTBA IO
TPUBHAIILHOU WIH MEXKIYHAPOIHOM
HOMEHKJIATypE;

YCTHBIﬁ M TTHCHMEHHBIN OITpOC B X0A€
H3JI0KCHUA TCOPCTUUCCKOTO MaTCpUualia Imo
BOIIpoCaM

- ONpeAcCiiATh: BAJICHTHOCTb U CTCIICHb
OKHCJIICHHUS XHWMHYCCKHX DJOJICMCHTOB, THII
XUMHYCCKOM CBS3H B COCAUHCHUAX, 3aps/
HOHA, XapaKTCp CpCabl B BOAHBIX paCTBOpPaAx

HCOPTaHUYCCKUX n OpraHNu4YCCKUX
COC,I[I/IHGHI/Iﬁ OKHUCIMTCIIb 1 BOCCTAHOBUTCIIb,
MMPUHAJICIKHOCTD BCIICCTB K Ppa3sHbIM

KJIaccaM HEOPTraHMYEeCKHX W OPraHUYeCKUX
COCIMHEHNH;

OTUCT, IPAKTUYCCKHC pa6 OThBI

- XapaKTepU30BaTh: HSJIEMEHTHI MaJbIX
MIEpUOJ0B o 1704 TTOJI0KEHHUTO B
ITepuonuueckoit cucreme JI.M.Menneneena;
o0IMe XHUMHYECKHE CBOWMCTBA METaIOB,

HEMCTAIJIOB, OCHOBHBIX KJIaCCOB
HCOPTaHUYCCKUX )51 OpraHN4YCCKUX
COCHHHGHHﬁ; CTPOCHUC W  XHMHYCCKHC

CBOMCTBaA HN3YUCHHBIX HCOPraHNM4YCCKUX U
OpTaHHUYCCKUX COCHHHGHHﬁ;

MHCbMEHHBIN OMPOC M0 CAMOCTOATEIbHOM
pabote
YCTHBIN U TTMCbMEHHBIN OIPOC B XO/IC
U3JI0KEHHS TEOPETHYECKOTO MaTepHaa 1o
BOIIPOCaM

-  OOBACHATH: 3aBUCUMOCTH CBOMCTB
BEIIECTB OT HUX COCTaBa MU CTPOCHMA,
OpUpOYy XMMHMYECKOM CBSI3M  (MOHHOMU
KOBaJICHTHOM, METaJNIMYECKON U
BOJIOPOJIHO), 3aBHCUMOCTD CKOpOCTH
XAMHUYECKOM  pEaKUMM U IIOJIOXKEHHUE

XUMHYCCKOI'0 pPAaBHOBECHUA OT PpPa3InYHbIX
(baxkTOpOoB;

IMPpOBEPKa OTUCTOB 110 J'Ia60paT0pHBIM pa60TaM

- BBITIOJTHATH XUMHUUYECKHH SKCIICPUMCHT:

IMMPOBEPKaA MPaBUIbHOCTU BBITTIOJITHCHUS

o pacro3HaBaHUIO BKHEHIITNX . .
IrOpUTMa IEHCTBUHN TIPU XUMHUECKOM
HEOPTaHUYECKUX u OpPTaHHYECKHUX
9 IKCIIEPUMEHTE
COC/TMHCHU;
- TIPOBOJMTH: CAMOCTOSITEIBHBINA TTOUCK
XUMHYECKON uHbOopManuu c

WCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHHKOB
(Hay4IHO-TIOMYJISIPHBIX U3/IaHHH,
KOMITBPIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WNHuTtepHeTa); MCNONB30BaTh KOMITBIOTEPHbIE
TEXHOJIOTHH i 00paboOTKM © Tepenadu
XUMHUYECKOU nHhopMaIuu u ee

YCTHBIN OIPOC, NUHIUBHIyaIbHbIE COOOIIECHHUS,
BHEAyJUTOPHAs CAMOCTOSITENIbHAsT paboTa
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IPECTABICHUS B PA3IUYHBIX opMax;

- CBSI3bIBATh: M3YUYEHHBIH MaTepuanl co
CBOEH MpodeccuoHaNbHON 1eATeIbHOCTHIO;

yCTHOE cooOmieHnue, padboTa 1mo
npodopueHTAITUN
BHEAYJAMTOPHAS CAMOCTOSITeIIbHAsE padoTa

- pewarbh: pacyeTHble 3aJadyd IO
XUMHUYECKUM (OpMysiaM U YpaBHEHHUSIM.

IMUCbMCHHO, pCHICHUEC 3a1a4 110 TEMaM

3HATh:

- PpoOJib XMMHUHU B €CTECTBO3HAHHHU, €€
CBA3b C APYIrUMH CCTCCTBCHHBIMU HAYKAMU,
3HA4YCHUE B )KU3HU COBPECMCHHOTI'O O6HI€CTBa;

MHUCbMEHHBIN OMPOC M0 CAMOCTOATEIbHOM
pabote

- BaXHCUINIMC XUMHWYCCKUC IIOHSATHS:
BEIISCTBO, XHMMHUYECKHMH JJIEMEHT, aToM,
MOJIEKYJIa, Macca aTOMOB W MOJIEKYJ, HOH,
paauKai, aJyIOTPONus, HYKIUIbl U W30TOIbI,
aTOMHbBIC S-, P-, d-opOHWTamHM, XHUMHYCCKas

CBSI3b, 3JIEKTPOOTPHUIIATEIILHOCTD,
BaJIEHTHOCTD, CTEIEHD OKHCJICHHUS,
ruOpuI3aIus opOuTanei,

IPOCTPAHCTBEHHOE  CTPOCHHE  MOJIEKYJ,
MOJIb, MOJISIpHAs Macca, MOJIAPHBIH 00BeM
ra3000pa3HbIX BEIIIECTB, BEIIECTBA
MOJICKYJISIPHOTO u HEMOJICKYJIIPHOTO
CTPOCHHUS,  KOMIUICKCHBIE  COCIMHEHUS,
JIMCTIEPCHBIC CUCTEMBbI, HICTUHHBIC PACTBOPBI,
AIIEKTPOITUTUIECKAsT JICCOIIHALINS,
KHUCJIOTHO-OCHOBHBIC PEAaKIMK B BOJHBIX
pacTBopax, THAPOJHM3, OKHCICHHE U
BOCCTAaHOBJICHHE, DJIEKTPOJIM3, CKOPOCTb
_ MIMHHMYECKOW PEaKIWU, MEXaHU3M PEaKIHH,
Karanus, TeIioBoW  3(dekr  peaxuuu,
SHTAJIBIINA, TEeIioTa o0Opa3oBaHus,
SHTPOMHS, XMUMHYECKOe paBHOBeCHE,
KOHCTaHTa paBHOBECHSI, YTIIEPOJHBIN CKEIeT,
dbyHKIIMOHAIbHAS ~ Tpynma,  TOMOJOTHSA,

CTPYKTYpHast u MPOCTPAHCTBEHHAS
U30MEpHs, WHIYKTUBHBIH W ME30MEpHBIi
3¢ deKTHI, ANEKTpOuI, HyKJ1€opuI,

OCHOBHBIE THUIIbI PEAKIIMI B HEOPTaHUYECKON
Y OPTaHUYECKOW XUMHHU;

pelleHre 3a7a4 U yIpaKHEHUH, YCTHBIN OIpocC
10 OTPEEICHUSIM OCHOBHBIX XUMHYECKUX
HOHATUHI

- OCHOBHBIE 3aKOHBl XHMHH: 3aKOH
COXpaHEHMs]  MacChl  BEIIECTB,  3aKOH
MIOCTOSTHCTBA cocTaBa BELIECTB,
Ilepnonnueckuit 3axkon /[[.M. MeHnneneesa,
3akoH ['ecca, 3akoH ABOrajpo;

YCTHBIM U MUCbMEHHBIN OMPOC, PEIICHUE 3a/1a4
U yIIPaKHEHUU

- OCHOBHBIE TE€OPHUM XUMHHU: CTPOECHHUE
aToma, XUMUYECKHE CBSI3U,
ANEKTPOJIUTUYECKON TUCCOLMALY, KHCIIOT U
OCHOBAHUM, CTPOCHUS OPraHUYECKUX U
HEOPraHWYEeCKUX  COEAUHEHMH  (BKIItOouas
CTEPEOXMMHUIO), XUMHUECKYI0 KHHETHUKY H
XUMHYECKYIO TEPMOJIMHAMUKY;,

KOJUIOKBHYM, TPYIIIIOBON OIIPOC
BHEAYyJMTOpPHAs CaMOCTOsITeNIbHas paboTa

- KijaccHpUKAIMIO W HOMEHKIATYpy

YCTHBIC OOKJIAAbI
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HCOPTaHUYCCKUX 158 OpraHUYCCKUX
COCIUHCHMI,

- IIPUPOJIHBIE UICTOYHUKH YIJIEBOIOPOIOB

YCTHBIC ¥ IUChMEHHBIE OTPOCHI, IK3aMEH
1 CIIOCOOBI MX MepepaboTKH;

- BellecTBa M MaTepHalibl, MIUPOKO
WCIOJb3yeMbIE B  IMPAKTUKE: OCHOBHBIC
METaJZIbI W CIUIaBbl, TpaduTr, KBapil,
MUHEpaJIbHbIC YI00pEHUs, MUHEPAJIbHBIE U
OpraHWYECKUE KHCIIOTHI, IIEJIOYH, AMMHAK,
YIJI€BOOPOAbI, (EHOJI, AaHWJIWH, METaHOI,
ATaHOI, STHIICHTJINKOJIb, [JIMLIEPUH,
dbopmanibieru,  aneTajdbACTH]l,  alleTOH,
[JII0KO3a, caxapo3a, Kpaxmall, KieTdaTka,
AMUHOKHCIIOTBI,  O€JIKH, HWCKYCCTBCHHBIC
BOJIOKHA, Kay4yyKH, IUIACTMACChI, JKHUPBHI,
MbIJIa ¥ MOIOIIIHE CPEJICTBA.

MUCHMEHHBIN OIIPOC, CAaMOCTOSITEIbHAS padoTa

5. OCOBEHHOCTH OCBOEHMS JUCHUILUIMHBI IS
WHBAJIWIOB U JIMI] C OTPAHUYEHHBIMA BO3MOXKXHOCTAMM
3JI0POBbS

OOyueHne 0Oy4YarOIIMXCS C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU 370POBbSI
Opu HEOOXOIMMOCTH OCYLIECTBIISIETCS Ha OCHOBE aJalTHPOBaHHOM pabouei
IporpaMMbl  C  HUCIIOJIb30BAHUEM  CHELHUAIBHBIX  METOJOB  OOyYeHHS U
TUAAKTUYECKUX  MaTepualioB, COCTaBIEHHBIX C  YY€TOM  OCOOEHHOCTEU
NCUXO(PU3NYECKOTO PA3BUTHSA, HHAMBUAYAIbHBIX BO3MOXHOCTEH M COCTOSIHHUS
3I0POBBS TAKUX OOydYaromuxcs (00y4Jaronierocs).

B nensx ocBoeHHs ydyeOHOMl MHporpamMmbl JAMCHMIUIMHBI WHBAIWJAMU H
JUIAMU C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi Kb uT obecneunBaer:

JUISl UHBAJIUJIOB M JIMI[ C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 370pPOBbS IO
3pEHUIO: pa3MEIleHNEe B JOCTYIHBIX AJI OOy4YaroIUXCsl, SBISIOMUXCS CICTbIMU
WK  CIa0OBUIAIIMMHU, MeCTaX HM B aJanTHUPOBAHHOW (opMe CIpaBOUYHOMN
uHOpMAIIUU O pACIHCAHUM YYEOHBIX 3aHSATUN; NPUCYTCTBUE ACCHUCTEHTA,
OKa3bIBAIOILIETO oOy4aroriemycs HEOOXOIUMYIO MIOMOIIb; BBIITYCK
AIBTEPHATUBHBIX (POPMATOB METOJUYECKUX MaTepUaioB (KPYMHBIA MPUDT WiIH
aynohanel);

JUISl UHBAJIUJIOB M JIMI[ C OIPAHMYEHHBIMU BO3MOXKHOCTSMH 3J0POBBS IO
CIIyXY: HaJJIeKalllUMH 3BYKOBBIMU CPEJICTBAMH BOCIPOU3BEICHHE HHPOPMALIUK;

JUIsT MHBAJIMJIOB W JIMI C OrPAaHUYEHHBIMM BO3MOXKHOCTSMH 3JI0POBbS,
UMEIOIIMX  HapyIIEHUs  OMOPHO-ABUTATEIIbHOIO  anmapara:  BO3MOXKHOCTb
OecCpensITCTBEHHOTO JOCTYIMa 00yJarouuxcsi B y4eOHbIC MOMEIICHMS, TyaJeTHbIE
KOMHAThI U IpyTrye MOMEICHHMS, a TAKXKe NMPeObIBAHUE B YKA3aHHBIX MOMEILICHUSX.

O6pazoBanue 00y4aromuUXcsi ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbSI
MOJKET OBITh OPraHW30BAaHO KaK COBMECTHO C JAPYTUMHU OOYyYarOIIMMHUCA, TaK U B
OTZIEJIbHBIX TPYIIAX UIU B OTACIbHBIX OPTaHU3ALIMSIX.
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