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1. MIACIIOPT MIPOI'PAMMBI YYEBHOM JUCHUITINHBI
11/1.02 Xumus

1.1. O6a1acTh NpUMeHEHUs] POTrPaMMbI

[Iporpamma  y4eOHOW  AWCIUIUIMHBI  SBIIACTCS  YacThbIO  OCHOBHOM
oOpa3oBaTeIbHON TPOrpaMMbl IMOATOTOBKH CIICIIHAIMCTOB CPEAHETO 3BCHA B
coorBeTcTBHH ¢ PI'OC mo cnenmanmpHoctu CIIO 19.02.03 Texnomorust xieOa,
KOHJIUTEPCKUX W MaKAPOHHBIX W3JCNHHA, YKPYMHEHHAs TPYIIa CHeNUaTbHOCTEH
19.00.00 ITpomebITiuIeHHAS] SKOJIOTUS B OMOTEXHOJIOTHH.

1.2. MecTo yuyeOHOH AMCHUILUIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTebLHOM
NPOrpaMMbl MOATOTOBKH CIIEHAJINCTOB CPeAHEro 3BeHAa  IMCLUUIIMHA BXOIUT B
o0mieoOpa3zoBaTeabHbIN yueOHbIH MUKT «IIpoduabHbIe AMCIUTIITHHBD).

1.3. leau u 3a7a4d y4eOHOM AMCUMILIMHBI — TPe0OBaHUSA K pe3yabTaraM
OCBOCHUSA YU4eOHOM TMCIUTIIUHbI:

TpeboBanus K MPEeIMETHBIM pe3yJibTaTaM OCBOCHHUSI 0a30BOTO Kypca XUMHUH
OTPAXKAIOT:

1) chopMUpOBaHHOCTH MPEACTABICHUN O MECT€ XUMUU B COBPEMEHHOM
HAay4YHOW KapTHHE MHpA; TOHUMAHUE POJIM XUMHUHU B (DOPMUPOBAHUM KPYro3opa u
(GYHKIIMOHATBHOM TPAaMOTHOCTHU YEJIOBEKA JIJI PEUICHUsI MPAKTUYECKUX 3a]1a4;

2) BIaJICHHE OCHOBOIOJIATAIONIUMH XHUMHUYECKHUMHU TOHITHSIMH, TEOPHIMU,
3aKOHAMHW W 3aKOHOMEPHOCTSIMM; YBEPEHHOE IIOJIb30BAHUE XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

3) BiajiecHue OCHOBHBIMU METOJIaMH HAy4YHOTO ITO3HAHMS, UCIIOIb3YEMBIMH B
XUMUW:  HAOJIOJICHWE, OIMCAaHHWe, HW3MEpPEHHEe, OKCICPUMEHT; YyMCHHUE
00pabaThIBaTh, OOBACHATH PE3YJbTATHl MPOBEICHHBIX OIBITOB U JICJIaTh BBIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTh TIPHUMEHSATh METOJBl TIO3HAHUS TPU PEIICHUU
MPaKTUYECKUX 3a]1ay4;

4) chopMHUPOBAaHHOCTHL YMEHHUSA JaBaTh KOJWYECTBEHHBIC OIEHKUH U
MPOBOAUTH PACUEThI 10 XUMUUYECKUM (DOpMYJiaM U ypaBHEHUSIM;

5) BnajgeHuWe TMpaBWJAaMM TEXHUKH O€30MaCHOCTH TIPU HCMOJb30BAHUU
XUMHYECKHUX BEIIECTB;

6) chopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMU M0 OTHOIIEHUIO K XUMUYECKOU
nH(popMaruu, moJrydaeMoi U3 pa3HbIX HCTOUYHHUKOB.

7) nmus  0o0ydarIIuXcs ¢ OTrPAaHHMYCHHBIMH BO3MOXXHOCTSMH  3JI0POBBS
OBJIQJICHHE OCHOBHBIMU JOCTYITHBIMM METOJIaMH HayYHOI'O TTO3HAHUS,

8) mna crienmbix M CIAO0OBUASIIMX OOYYAIOIIMXCS OBJAJCHUE TMpaBUIaAMU
3aMUCH XUMHUYECKUX (OPMYJ C HMCIOJB30BAHUEM PENbe(HO-TOUCHHOW CHCTEMBI
ob6o3nauenuii JI. bpaiisns.

Conepxxanue mnporpaMmbl  «XUMHSD»  HaOpaBICHO Ha  JOCTHUKCHHUE
CIECIYIOLIUX LETICH:
. dbopmupoBaHue y 00yUJaIOIIUXCSl YMEHHUS OIEHUBATh 3HAYUMOCTD
XUMHYECKOTO 3HAHUS IJII Ka)KJOT0 YEIOBEKA,



. dbopMupoBaHUE y O0YyUJAIONIUXCS I[EJIOCTHOTO MPEACTABICHUS O
MHUpPE WU POJM XUMHHM B CO3JaHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOM
KapTUHBl MHUpA, YMEHHUS OOBACHATH OOBEKTHI M IPOIECCHl OKpYy>Karoulei
JIEUCTBUTEIBHOCTU. NPUPOJHOU, COUMAIBHOM, KYJIbTYPHOM, TEXHUYECKOU
Cpeabl, — UCHOJIb3YyS ISl 5TOT0 XUMHUYECKHE 3HAHUS;

. pa3BUTHE y 00yUYaromuxcsa yMEeHUH pa3inuyaTrh (HakThl U OLEHKH,
CPaBHHUBATh OLIEHOYHBIE BBIBO/IbI, BUIETh UX CBSI3b C KPUTEPUSIMHU OLEHOK U
CBSI3b KPUTEPHUEB C OMPEACTCHHON CUCTEMOM IeHHOCTEeH, (OpMYyITUpOBaTh U
000CHOBBIBATh COOCTBEHHYIO MMO3UIIHIO;

. NpuoOpeTeHnE 00yJaroIIUMUCS OIbITa  pa3HOOOpa3HOU
JIEATEIILHOCTH, MMO3HAHUSA U CAMOIIO3HAHUS; KJIIOUEBBIX HABBIKOB, UMEIOIIUX
YHHBEPCAIBHOE 3HAYCHHUE JUIS PA3IMIHBIX BHIAOB JACITEIHBHOCTH (HABBHIKOB
pemeHus TpoOyieM, TIPUHITHS PEIICHUM, MOWCKa, aHalmm3a W o0paboTKu
nHDoOpMalMi, KOMMYHHUKATUBHBIX HABBIKOB, HaBBIKOB  H3MEPEHUH,
COTpYAHHUYECTBA, 0€30MaCHOTO OOpalleHUs C BEIIeCTBAMH B MOBCEIHEBHOMU
KU3HH).

OcBoeHue coaepkaHusl y4eOHON NTUCUUIUIMHBI «XUMUsD» 00ecrieynBaeT
JIOCTUKEHUE CTYIEHTAMH CIIEAYIOIIUX Pe3yJabTATOB:

. JAUYHOCHIHBIX

— YyBCTBO TOPJIOCTU U YBWXKEHHUS K UCTOPUM U JOCTHIKEHHSIM
OTE€YECTBEHHON XHWMHUYECKOW HAyKH; XUMHUYECKH TI'PaMOTHOE NOBEJCHHUE B
Mpo(PeCcCCUOHANTBHON JIESITEILHOCTH U B OBITY IPU OOpalleHuu ¢ XUMUYECKUMU
BEIECTBAMHU, MAaTEpHUAIaMH U MPOLECCAMMU;

—~ TOTOBHOCTb K  HPOJAOJDKEHUIO OOpa30oBaHUs U IOBBIICHUSA
KBIM(UKALUMKM B  M30paHHOM MNpOQEecCHOHATBbHON  JESITEIbHOCTH U
00BbEKTUBHOE OCO3HAHUE POJIU XUMUUYECKUX KOMIETECHIIUN B 3TOM;

— YMEHHE HUCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON XUMHYECKOW HAYKH
151 XUMHUYECKUX TEXHOJIOTUI U1t ITOBBILICHUS COOCTBEHHOI'O
WHTEJUIEKTYaJIbHOIO  pa3BUTHS B BBIOpaHHOW  mpodecCuOHaIbHOMN
JESITEIIbHOCTH;

° Memanpedmemnbtx:
— HCIIOJIb30BAHHUC PaA3JIMYHBIX BHUIO0B MMO3HABaTECIbHOM ACATCIIBHOCTH H
OCHOBHBIX HHTCIIJICKTYaJIbHBIX onepaunﬁ (HOCTaHOBKI/I 3agaydu,

dbopMynupoBaHus TUIIOTE3, aHalU3a W CUHTE3a, CpPaBHEHUSs, OOOOIIEeHUS,
CUCTEMaTHU3aIliH, BBISIBIICHUS TPUYUHHO-CJICICTBEHHBIX CBSI3€H, IIOHWCKa
aHaJIoroB, (POPMYJMPOBAHUS BBIBOJIOB) JUUIsS PEIICHHUS MOCTABJICHHOW 3ajadyH,
IMPUMCHEHHUE OCHOBHBIX METOJOB mMo3HaHWs (HAOJIOACHHMS, HAYYHOTO
AKCIIEPUMEHTA) ISl U3YUYCHHS PA3JIUYHBIX CTOPOH XMMHYCCKHX OOBEKTOB MU
MPOIIECCOB, C KOTOPBIMHM BO3HUKAET HEOOXOIMMOCTh CTaJIKUBAThCS B
npodeccuoHanbHOM cdepe;

~ WCTOJIL30BAaHUE PAZIMYHBIX UCTOYHUKOB JIJISI TIOJTYYEHUSI XUMHUYSCKOU
nHGOpMAILINU, YMEHUE OIIEHUTh €€ JIOCTOBEPHOCTH ISl JOCTHXKEHHST XOPOIITUX
pe3yabTaToB B mpodeccuoHanbHOU cdepe;

. RPEeOMEemMHbBIX



— ¢(OpMHUPOBAHHOCTh IPEACTABICHUN O MECTE XHMHUH B COBPEMEHHOM
HAy4YHOM KapTUHE MHUpA;, MNOHUMAaHHE POJIM XHUMUM B (HOPMHUPOBAHUU
Kpyrozopa " (PyHKIIMOHAJIBbHOM TPaMOTHOCTH 4YEJIOBEKa [IJIsl PEHICHUS
NMPaKTUUECKUX 3a/]ad;

— BJaJICHHUE OCHOBOMNOJIATaIOIINMU XUMHUYECCKUMHU MMOHITUSIMHU,
TECOPUSIMH, 3aKOHAMH W 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJb30BAHUE
XUMHUYECKOU TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BJIaJICHHUE OCHOBHBIMU METOAaMH HAy4YHOTI'O MO3HAHUS,
HCHOJB3YEMBIMH B XUMHHU: HaOJIOJICHUEM, OIMCAHUEM, H3MEPEHUEM,
ADKCIIEPUMEHTOM; yMeHHe  oOpabaTbhIBaTh, OOBACHATH  PE3yJbTAThI

MIPOBEJICHHBIX OMNBITOB W JI€JaTh BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH
MIPUMEHSITh METOIbI TIO3HAHUS MPU PEIICHUH MTPAKTHISCKUX 3a/1a4;

— chopMHPOBAHHOCTH, YMEHHUS JaBaTh KOJUYCCTBCHHBIC OICHKH W
MIPOU3BOJIUTH PACUCTHI IO XUMUUECKUM (POpMyJIaM U YpaBHCHUSIM,

— BIIAQJICHUE TIpaBUJIaMH TEXHUKHU OC30MaCHOCTH IPH HCIOJIH30BAHUU
XUMHYECKUX BEIICCTB,;

— ¢(OpPMHUPOBAHHOCTh COOCTBEHHOM TIO3UIIMM II0 OTHOIICHHUIO K
XUMHYECKON WH(POPMAIINH, ITOJTyI4aeMOi U3 pa3HbIX HCTOYHHUKOB.

B pesynbrare ocBoeHHs Y4YeOHOW MUCHMIUIMHBI OOyYarouuics OJKEH
yMeTh:

— Ha3bIBaTh: M3YYEHHBIC BEIIECTBA MO TPUBHUAIBHOW WA MEXKIYHAPOIHOU
HOMEHKJIATYpE;

— ONpPEAeNATh: BAJEHTHOCTh U CTENEHb OKUCJICHHUS XUMUYECKHX J3JIEMEHTOB,
TUN XUMUYECKOW CBSI3U B COCIMHEHMSX, 3apsA]l MOHA, XapaKTep CPeabl B BOAHBIX
pacTBOpax HEOPraHMYECKUX M OPraHWYECKUX COEAUHEHHUM OKHUCIHUTENb H
BOCCTAHOBUTENb, TPUHAJIEKHOCTh BEIIECTB K Pa3HbIM KJIACCAM HEOPTaHHUYECKUX
Y OPTaHUYECKUX COCINHEHNU;

— XapaKTEepHU30BaTh: JJIEMEHTHl MAJbIX IMEPHOJOB IO HX TOJOXKEHUIO B
[lepuomuueckoii cucreme J[[.M. MeHnneneeBa; oOume XUMHUYECKHE CBOICTBa
METaJVIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKUX M OPraHUYE€CKHUX
COCMHECHUM; CTPOCHUE U XMMHUYECKUE CBOMCTBA M3YUYCHHBIX HEOPTAHUYECKUX U
OPraHUYECKUX COCAUHECHUN;

— OOBSICHATB: 3aBHUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS,
MPUPOAYy XUMHYECKOM CBSI3M (MOHHOM KOBAJCHTHOW, METAJUIMYECKON U
BOJIOPOJIHOM), 3aBUCHUMOCTh CKOPOCTb XHWMHUYECKOW pEaKIHH U TOJIOKEHUE
XUMHUUYECKOTO PAaBHOBECHS OT Pa3IUYHBIX (DAKTOPOB,;

— BBIIOJHATh XMMHWYECKUN JKCIEPUMEHT: MO PACIO3HABAHUIO BaKHEUIIIMX
HEOPraHUYECKUX U OPraHUYE€CKUX COCINMHEHMI;

— TMPOBOJUTH: CaAMOCTOSATENIbHBIA TOUCK XUMHUYECKOW HWHQpOpMaIuu ¢
WCIIOJIb30BAaHUEM PA3JUYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3JIaHHI,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  WHTepHeTa);  UCMOJIB30BATh
KOMITBIOTEPHBIE ~TEXHOJOTHH I  O0paOOTKM U mepesayd  XUMHUYECKON
uH(MOpPMAITUH U €€ MPEJICTABIICHUS B PA3IUIHBIX (hopMax;



— CBS3bIBATh: M3YUYEHHBIM MaTepuad CcO CBOEH MpodecCHOHATBHON
NEeSATEIbHOCTBIO;

— pelIaTh: pacyeTHBIC 33/1a4d M0 XUMUUYECKUM (GOpMyJIaM U YPaBHEHUSM.
3HATH:

— pOJb XMMHHM B €CTECTBO3HAHHMHM, €€ CBA3b C JIPYTUMH €CTECTBEHHBIMU
HayKaMH, 3HAYCHUE B KU3HU COBPEMEHHOT'O O0IIECTBA;

— Ba)XKHEWINIMEe XMMUYECKUE MOHATHS: BEIIECTBO, XUMUUYECKHUI PJIEMEHT, aToM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJ, MOH, pajuKal, auIOTPONHs, HYKIUAbl U
U30TOTIbI, aTOMHBbIE s-, p-, d-opOurany, XUMUYecKas CBSI3b,
AJIEKTPOOTPUIIATEIILHOCTh, BAJIEHTHOCTh, CTENEHb OKUCIEHUA, TUOpUAN3aIUs
opbutaneii, MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJ, MOJb, MOJSIpHAs Macca,
MOJISIDHBI  00bEM Ta3000pa3HbIX BEIISCTB, BEIIECTBA MOJICKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, KOMIUIEKCHBIE COCAUHEHUS, TUCIIEPCHBIC CHUCTEMBI,
WUCTUHHBIE PACTBOPBI, BJEKTPOJIUTHUYECKAsT JUCCOLMALMS, KUCIOTHO-OCHOBHBIC
peakiMu B BOJHBIX pacTBOpax, THUAPOJU3, OKUCICHHE W BOCCTAaHOBJICHUE,
ANEKTPOJIN3, CKOPOCTh XHWMHYECKOM pEaKIHUH, MEXaHW3M pEaKklUH, KaTalaus,
TerioBoM »(h(eKT peakuu, >SHTAIBNUSA, TEIIoTa O00pa30BaHUs, DHTPOIUS,
XUMHUYECKOE PABHOBECHE, KOHCTAHTA PABHOBECHUS, YIJIEPOJHBIA  CKEJIET,
GbyHKIHMOHATBHAS TPYIINAa, T[OMOJIOTHSA, CTPYKTypHasT U MPOCTPAHCTBEHHAS
U30MEepUsl, UHIYKTUBHBIA U ME30MEpHbIH 3(PGEeKThl, 3IeKTpoPmI, HYKIeoDHI,
OCHOBHBIE TUIIbI PEAKIIU B HEOPTAHUYECKON U OPraHUYECKON XUMUHU;

— OCHOBHBIE 3aKOHBl XMUMHUHU: 3aKOH COXPAHEHUS MACChl BEIIECTB, 3aKOH
MOCTOSHCTBA cocTaBa BemecTB, [lepuoanueckuii 3axkon .M. MenneneeBa, 3akoH
I'ecca, 3akoH ABoranpo;

— OCHOBHBIE TEOPUU XHMHUHU: CTPOCHHUE aToma, XHUMHYECKUE CBS3H,
ANEKTPOJIMTUUECKON JTUCCOLUALINY, KUCIOT U OCHOBAHUM, CTPOEHHUSI OPraHUYECKUX
¥ HEOPTaHUYECKUX COCTUHEHUH (BKIIIOUAs CTEPEOXUMHUIO), XUMUUYECKYIO KHHETUKY
U XUMUYECKYI0 TEPMOJANHAMUKY;

— KJIacCU(UKAIMIO ¥ HOMEHKJIATYpy HEOPTaHMYECKHMX W OpPraHUYECKUX
COCIMHCHMI;

— MPUPOJHBIE HCTOYHUKHU YTIEBOAOPOAOB U CIIOCOOBI UX MEPepadOTKH;

— BENIECTBAa U MAaTepUalibl, MHUPOKO HCIOJIb3yEeMbl€ B IMPAKTUKE: OCHOBHBIC
METaJuIbl M CIUIaBblI, rpaduT, KBapll, MUHEPAIbHbIE YI00pEHUs, MUHEPAIbHBIC U
OpraHMYECKUEe KHUCJIOTHI, IIEJI0YM, aMMHAaK, YTJIEBOJIOPOAbI, (EHOJ, aHUJIUH,
METaHOJI, ATaHOJI, ATUJICHTIUKOJb, TIUIEPUH, (OPMAIbICTHI, aleTalbIerHI,
alleTOH, TJIFOKO3a, Caxapo3a, Kpaxmaj, KJIeTdyaTka, aMHHOKHCIIOTBI, OeJKH,
HUCKYCCTBEHHBIE BOJIOKHA, KayudyKH, IUIACTMAacChl, JKHPbI, MbLIa U MOIOIINE
CpelcTBa.

1.4. PexoMeHayeMoe KOJMYECTBO YACOB HA OCBOEHHE NMPOrpaMMbl y4eOHOI

AUCUMIIMHBI:

MaKCcHUMaJbHOU yueOHON Harpy3ku oOydatomerocs 162 vaca, B Tom uucie:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs 108 yacos;
CaMOCTOSITeNIbHOM paboThl oOyuaronierocs 54 yaca.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUITIJIUHBI

2.1. O0bem y4eOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bua yueOHoii padoThI

Oovem uacos

MakcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 162
O06s13aTe/ibHAsI AyIMTOPHAsi yueOHasi HAarpy3Kka (Bcero) 108
B TOM YHCJIE:
J1a00paTopHbIE PaOOTHI 24
PAKTUYECKUE 3aHITHUS 10
KOHTPOJIbHBIE paOOThI -
KypcoBas pabota (poekT) (eciu npedycmompero) -
CamocTosiTeJibHasi padoTa 00y4aromerocsi (Bcero) 54

B TOM 4HCJIC:.

caMocTosATeNIbHasg paboTa HajJ KypcoBOWl paboToi
(mpoekToM) (eciu npedycmMompeHro)

Umocosas ammecmayus 6 hopme (ykazamu)

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




2.2. TemaTuyeckuii nyiaH u copiepkanue y4eoHoii qucuunmiuabl XUMUSA

HaumeHnoBaHue Conepmaﬂue yqeﬁﬂoro MartrepuaJa, naﬁopaTopnble paﬁOTbI U IMIPAKTHYECKUE 3AHATUSA, 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 XuUMHUH. BemecTBo. AToM. Monekyna. XHWMHYECKHH 3JIEMEHT. AJUIOTPOIHS. 1
Hpeamer xumum. IIpocTeie U croxkHble BeniecTBa. KayecTBEHHBIM W KOJMYECTBEHHBIM COCTAaB BELIECTB. XHMHUYECKHE
OcHoBHBIE 3Hakd U popmynsl. OTHOCUTENBHBIE aTOMHAsI M MOJIEKYJIsipHast Macchl. KonnuecTBo BemecTaa.
nepBoOHAYAJIBHbIE OcHoBHBIE 3aKOHBI XMUMHHU. CTEXHOMETpHs. 3aKOH COXpPaHEHHS MAacChl BEIIECTB. 3aKOH IOCTOSHCTBA
TOHSATHS W 32AKOHBI COCTaBa BEIIECTB MOJIEKYJIIPHON CTPYKTYpBI. 3aKOH ABOTapO U CIEICTBUSA UX HETO.
XUMMH. PacueTHble 3a1aun Ha HaX0XK/IEHHUE OTHOCUTENIBHON MOJIEKYIISIPHOM Macchl, ONIpeielIeHHe MacCOBOM 10N
XUMHYECKHX JIEMEHTOB B CJI0KHOM BEIIIECTBE.
CamocrosrenbHas paboTa 00yJaromuxcs 2 3
Pabora ¢ koHCcIIeKTOM 10 TeMe «OCHOBHBIC ITOHSITHS U 3aKOHBI XHMHUI))
Tema 1.2. Copepxanue yaeOHOro Marepuaia 2
Hepuonnyecknit | 1 | Ilepuoamueckuii 3akon J[.M. MenaeneeBa. Otkpbitue .M. MenneneeBbiM [leproquueckoro 3akoHa. 2
3aKOH, [Mepuonnueckuii 3akoH B ¢opmynupoBke .M. MenneneeBa. [lepuomudeckass Ttabmuna XUMHYECKHUX
Iepuonuyeckas JJIEMEHTOB — Tpaduyeckoe OTOOpaKeHHE IepHoanvecKoro 3akoHa. CTpykTypa NEepHOANYECKOi
cucTremMa TaOIUIBL: TepuoAsl (Manble W Oonpmiue), Tpynmbl (THaBHass W moOouHas). CTpoeHHe atoMa u
XHMHUYECKHX nepuoanueckuii 3akoH J.M. MenneneeBa. AToMm — cnoxHas 4actuna. Sapo (IpOTOHBI U HEUTPOHBI) U
jaemenToB JI.H. 9NeKTpoHHAss obosouka. M3ortomel. CTpoeHHE SIEKTPOHHBIX OO0OJNOYEK ATOMOB JJIEMEHTOB MAIbIX
MennesieeBa u neprooB. OCOOCHHOCTH CTPOCHHS JJIEKTPOHHBIX O0OJIOYEK ATOMOB 3JIEMEHTOB OONBIINX TEPHUONIOB
CTpPOeHHE aTOMa (mepexomHbIX 3meMeHTOB). [loHsATHE 00 opOHTasX. S-, p- U d-OpOuTanu. DIeKTPOHHbIE KOHPUTYpAIIU
aTOMOB XUMHYeCKHX 3iieMeHTOB. CoBpeMeHHas (GOpMyIHpOBKa NEPHOAMYECKOTO 3aKOHA. 3HAYCHUE
MIEPUOMYECKOTO 3aKOHA M TEPUOJUIECKON CHUCTeMBl XuMudeckux diementoB (.M. MenneneeBa mis
pa3BUTHUS HAYKU M IOHUMAHUS XUMHYECKOM KapTHUHBI MHUpa.
CamocrosrensHas paboTa 00ydaromuxcs 4 3
IloaroroBka mokiana mo teme «Ku3up u gesrensHocth .M. MenpaenceBa»
Tema 1.3. Copepxanue yaeOHOro Marepralia 2
Crpoenue 1 | MoHHas xuMu4eckasi CBsi3b. KaTHOHBI, MX 00pa3oBaHKWE M3 aTOMOB B PE3yJIbTaTe MpPOIecca OKUCIICHHS. 1
BelllecTBA. AHWOHBI, X 00pa30BaHME U3 aTOMOB B Pe3yJIbTaTe MpoIlecca BOCCTAaHOBICHHS. VIOHHAS CBsI3b, KaK CBSI3b
MeX/Ty KaTHOHAMU W aHHOHAMH 32 CYET JIEKTPOCTATUIECKOTO MpUTsHKeHus. Kiaccudukariyisi HOHOB: 110
COCTaBY, 3HaKy 3apsjia, HATMYUIO THIPaTHOH 000704KkK. OHHBIE KpUCTamueckie pemeTki. CBOHCTBa
BEIIECTB C MOHHBIM THIIOM KPHUCTAJUIMYecKOoW pemieTku. KoBalleHTHas XWMHUYecKasl CBsi3b. MexaHU3M
0o0pa3oBaHHs KOBaJEHTHOW CBsI3M (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). DIEKTPOOTPUIIATETFHOCTS.
KoBaneHntHele momnsipHas W HemossipHas cBsA3W. KpaTHOCTh KOBalIEHTHOW CBA3M. MOJNEKYISpHBIE U
aTOMHBIE KpHUCTAUTMYeckne pemeTku. CBOWCTBa BEHmIECTB C MOJEKYISPHBIMH W aTOMHBIMH
KPUCTAJUIMYECKUMH peleTkaMu. MeTtamunueckas cBsi3b. MeTamunueckass KpUCTAJUIMUECKasl perieTka u
MeTaJTMYecKas XHMHYeCKasi CBs3b. DU3NUECKre CBOMCTBa METAIJIOB. ATpEraTHble COCTOSHUS BEIIECTB U
BOJIOPOJHAs CBA3b. TBepaoe, KUIkoe M ra3oo0pasHoe cocTosiHUS BemiecTB. llepexon BemecTBa u3
OJIHOTO arperaTHOTO COCTOSHUS B Jipyroe. BojiopoaHas cBs3b.
Tema 1.4. Copepxanne yaeOHOT0 MaTepuaia 2
Bona. Pacteopsl. | 1 Bopna. PactBopel. PactBopenue. Boga kak pactBoputenb. PactBopuMocTh BemecTB. HacwimeHHbIe, 2
DJIEKTPOTUTHYECK

asi Aucconuanus.

HCHACBIIICHHBIC, TCPCCHINICHHBIC PAaCTBOPHI. 3aBHCHMOCTh pPacTBOPpUMOCTU TIa30B, X(HHKOCTCﬁ n

TBEPABbIX BEHICCTB OT PA3JIUIHBIX q)aKTOpOB. MaccoBas A0JId paCTBOPCHHOI'O BCIICCTBA.
9HeKTpOHHTH‘IeCKaH JAUCCOoIMaIus. SHGKTDOHI/ITH 1 HCOJICKTPOJIHTHI. 3H€KTDOJII/ITI/I‘IGCK3$I JUCCOIraIus.




MexaHu3MBI AIEKTPOIUTUYECKON AUCCOLUALINN ISl BEIIECTB C PA3IMYHBIMU TUIIAMHU XUMUYECKON CBS3ZH.
I'mapatrpoBaHHBIC W HETHAPATHPOBAHHBIC HOHBI. CTEIEHD DIICKTPOIMTHIECKON nuccoruanii. CHIbHBIC
U cnabbie AMEeKTpoSuThl. OCHOBHBIC IOJIOKEHUS TEOPUU SJICKTPOIUTHUSCKOMN auccoruanuu. Kucmorsl,
OCHOBAHMSI, COJIM KaK YJICKTPOJIHUTEL

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

JlabopaTopubie pabOTHI
Jlaboparoprass pabora Ne 2 «IIpoBemenme peakiuii oOMEHa MEXAy pPacTBOpaMHU OSIEKTPOJIHTOB,
COMPOBOXAAIOMINXCA 00pa30BaAHUEM a3a, 0CaAKa U MATOANCCOLUMUPYIOUIETO BEIIECTBAY.

[IpakTuueckue 3aHATHS
ITpaktuueckoe 3anarve Ne 1 «CocraBiaeHre YpaBHEHUN peaKIUil THAPOIN3a COJIEN.

CamocrosTenbHast paboTa 00ydJaromnuxcst
[Moxrororka coodieHws Mo TeMe: «Boga. PacTBopbl. DieKTpoMTHYECKAS JTUCCOIMAIINS

Tema 1.5.
Knaccupukanus
HEOPraHu4YeCKUxX
COeIMHEHHUH U uX

CBOIiCTBA.

Copepxanre yaeOHOro MaTepualia

1 | Kucnotel u ux cBoicTBa. KHCIOTBI KaK 3JIEKTPOJINTHI, UX KIacCU(UKALMS [0 Pa3IMYHBIM IPU3HAKAM.
XWUMHUECKHE CBOMCTBA KUCIOT B CBETE TEOPUH DIEKTPOTUTHYECKOH aucconuanun. OcoOeHHOCTH
B3aMMO/ICHCTBHUS KOHIIEHTPUPOBAHHON W a30THOW KUCIIOT C MeTautaMu. OCHOBHBIE CITOCOOBI TIOyUYEeHHSI
KkucnoT. OCHOBaHMA U UX cBoWcTBa. OCHOBAaHMS Kak 3JIEKTPOJMTHI, UX KIACCU(HUKALMS 10 Pa3IUIHbIM
npu3HakaM. XHMHYECKHE CBOMCTBa OCHOBAHHUH B CBETE€ TEOPHUU 3JIEKTPOJUTHUECKOH IUCCOIMAILINU.
PasnmoskeHne HepaCTBOPHUMEBIX B BoJi¢ OCHOBaHMM. OCHOBHBIC CLIOCOOBI ITONYYCHUS] OCHOBAHHI.

2 | Comu u ux cpoiictBa. Conu Kak »neKTpodauTsl. Conu cpeaHue, KUCIBIE U OCHOBHBIE. XUMHYECKUE
CBOMCTBa coOJICH B CBETE TEOPUHU DIIEKTPOIMTHYECCKOW auccoruanuu. CrnocoObl TOJIY4YeHHS COJICH.
I'mppomms comeit.  Oxcuapl U ux cBoicTBa. ConeoOpasymomme W HEeCOJIeoOpasyIoIie OKCHIBL.
OcHoBHBIE, aM()OTEPHBIE U KHCIOTHBIE OKCUABL. 3aBUCUMOCTh XapaKTepa OKCHIA OT CTEIIEHH OKUCIICHUS
00pa3yIoero ero Meraaaa. XMMHIECKHE CBOMCTBA OKCH10B. [loaydeHne OKCHI0B.

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

JlaGopatopHbie paboThI
JlaGopatophas padota Ne 4 «llonyueHne aMmMuaka, H3y4eHHE €ro CBOMCTB U CBOMCTB €ro COSAMHEHHI.

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

Tema 1.6.
XumMuueckue
peakumu.

Conepxanne yaeOHOTO MaTepHaa

1 | Knaccudukanuss XUMHYECKHUX peaKknuid. Peaknuu COeNWHEHWs, pa3jiokKeHHs, 3aMelleHus, OOMeHa.

Karanutudeckue peaxiuu. O6gaTHMme U HeoOpaTHMBIE pPEaKIWdu. [ OMOTEHHBIE U TETEPOTCHHEIE
peaknuu. JK30TepPMHUUECKHE W SHIOTEPMHUECKUE pPEaKInU. 1erioBol dPPEKT XUMUUECKUAX PEaKIH.
Tepmoxumuyeckue ypaBHEHUA. OKHUCIHUTEIbHO-BOCCTAHOBUTENIbHbIE peakiuu. CTEeneHb OKHUCICHUA.
OKHCIUTETh U BOCCTAaHOBIICHHE. BoccTaHOBUTENh M OKHCICHHE. MeEToHd AJIEKTPOHHOTO OanaHca Jyis
COCTaBJICHHS YPAaBHCHUN OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakifiii. CKOPOCTh XUMHUECKHUX PEaKIIUH.
IlonsaTHe O CKOpPOCTH XHMHYECKHX peakiuil. 3aBUCUMOCTb CKOPOCTH XHUMHYECKUX peakuuid oT
Pa3ITUIHBIX (hakTOpPOB: TIPHPOABI PEATHPYIOMIMX BEIIECTB, WX KOHICHTPAIMH, TEMIIEpaTypHl,
MTOBEPXHOCTHU COTIPUKOCHOBEHHUS M MCIIOJIb30BAHMS KaTaanu3aTopoB. OOpaTUMOCTh XMMHUYECKUX PEaKITHIA.
OOpaTuMble B HeOOpaTUMEBIE peakiuy. XUMHUYECKOE PABHOBECUE U CIIOCOOBI €r0 CMEIICHUS.

IIpakTrueckue 3aHATUS
[IpakTiueckoe 3ansaTue Ne 2 «PemieHne ypaBHEHUI OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUl METOIOM
JIEKTPOHHOTO OajiaHca.

CamocrosTenbHas paboTa 00yJaroMuXCs
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HOZLFOTOBKS. K TeMe «XHUMHYCCKHUE PCaAKIIUN»

Tema 1.7. CoaepkaHue 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 DS HANpsHKEHUH MeTainioB. Mertammorepmusi. OOmue crmoco0bl TOTyYeHHS
MetauioB. [loHatue o metaimypruu. IlupoMeramnyprus, THAPOMETAIULYPIrus U AIEKTPOMETaJUIyprus.
CrnnaBel YepHBIE U IIBETHBIE.
2 | Hemerammel. OcoOCHHOCTH CTpOEHHUS aTOMOB. HeMeTasutbl — MpocThIe BEMIeCTBA. 3aBUCHMOCTEL CBOMCTB
TaJIOTeHOB OT WX mojoxkeHus B llepmomnmdeckoii cucreme. OKHCITUTENBHBIE M BOCCTAHOBUTEIHHBIC
CBOICTBAa HEMETAJJIOB B 3aBUCUMOCTH OT MX MOJIOXKEHMSI B PSLY DIEKTPOOTPUIIATENHHOCTH.
JlabopartopHsie paboThI 3
Jlaboparopnas paborta Ne 5 «MccnenoBanre B3aWMOACHCTBHS METAIIOB ¢ KHUCIOTaMHU. KOppo3us MeTamiony.
JlabopaTopHbie pabOTHI
Jlaboparopras paGrTa+ ) gel'lonyg;x)me ruapokcuna xpoma (ll), mccnemoBanme CBOWCTB coeamHEHUit
xpoma 1 Mapradna \Cr™”, Cr™, Mn™" )»
CamocrosrenbHas paboTa 00yJaromuxcs
[ToaroroBka gokiaaa no TeMe «MeTajlibl U HEMETAIIbD)
Pazpen 2. Oprananyeckasi XuMust
Tema 2.1. Copepxanrie yueOGHOro MaTepuaia
OcHoOBHBIE 1 | Ilpenmer opranuyeckod xumuu. [IpupoaHble, HCKYCCTBEHHBIE M CHHTETUYECKHE OPraHHYECKHE 1
MOHATHUSA BelecTBa. CpaBHEHUE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMU.
OpraHnveckoi BaneHTHOCTh. XUMHYECKOE CTPOEHHUE KaK MOPSAA0K COETUHEHHS aTOMOB B MOJIEKYJIbI IO BaJIEHTHOCTH.
XHMHUM U TeOpHs Teopus cTpoeHus opraHudeckux coeauHeHuii A.M.bytnepoBa. OCHOBHBIE TOJIOKEHHUS TEOPUU
CTpOeHMUs XUMHYECKOTO CTpoeHmsa. M3omepuss W u3oMepbl. XHUMUYECKHe (QOPMYIBl W MOJIEITH MOJEKYT B
OpPraHn4YecKHuX OpPraHMYEeCKOW XMMHUHU.
coequnenuid A.M. |2 [ Kiaccudukamus opraHi4ecKux BEIecTB. KiaccupuKamnus BEMECTB [0 CTPOCHUIO YIJIEPOTHOTO CKEJIETa
BytaepoBa 1 HATMIHIO (PYHKIMOHAIBHBIX Tpynil. ['omonoru u romornorusi. Hauana Homenknarypsr [UPAC.
Knaccupukanms peakuuii B opraHmdeckodl xumuH. Peaknum mnpucoeauHeHHus (THIPUPOBAHUS,
TaJIOTEHUPOBAHUS, THAPOTAIIOTEHUPOBAHUS, THApATallui). Peaknuu OTHmIeIUIeHus (IeruIpUpOBaHUs,
JIETHIPOTaJIOTeHUPOBAHHUS, ieTHaparanui). Peaknnu 3amenienns. Peakimy n3oMepu3anuu.
CamocrosrenbHas paboTa 00ydaromuxcs 3
Pabora ¢ xoHcniekToM 1o TeMe «OCHOBHBIE TIOHSITHS M 3aKOHBI OpraHMYecKoi Xumum». Teopust cTpoeHus
opraHndeckux coenuHennii A.M.bytieposa.
Tema 2.2. Cogepxanre yueOHOTO MaTepHraia
Yraesoaopoasi 4 | 1 | AnkaHbl. AKaHBI: TOMOJOTHYECKUN PSJl, M30MEpUsi U HOMEHKIIATypa ajlKaHOB. XMMHUYECKUE CBOHCTBa 2

UX NPHUPOIHBIE
HCTOYHUKH.

aJIKaHOB (MeTaHa, 3TaHa)I TOpCHHUE, 3aMCUICHUC, PA3JIOKCHUC, NCTUAPUPOBAHUC. HpI/IMeHeHHe aJIKaHOB
Ha OCHOBE CBOMCTB.

2 | AnkeHbpl. OTWJIEH, €ro NOJy4YeHHe (JIETHAPUPOBAHMEM JTaHA, JENOJUMEpPHU3alUe MOJUITUIICHA).
I'omosornueckuil psa, “U3oMepHsa, HOMEHKIATypa alKeHOB. XHMMHYECKHE CBOMCTBA 3THIJIEHA: TOPEHHE,
KadecTBEHHbIE peakuuu (oOecrBeunBaHWe OPOMHOM BOJBI M pacTBOpa IEpMaHraHaTa Kaiws),
ruapaTaiys, noruMepu3sanys. [I[puMeHeHre 3THIeHa Ha OCHOBE CBOMCTB.

3 | luens! u kayuyku. [loHsTHE O MHEHAX KaK yTIIEBOJAOPOAAaX C IBYMs IBOWHBIMHU CBS3AMHU. CONpsKEeHHBIE
IueHbl. XuMHYeckue cBoiictBa OytaameHa-1,3 u wum3ompena. OOecuBeunBaHe OpOMHOM BOIBI U
noJauMepu3alus B Kayuyku. HaTypaiibHblid 1 CHHTETHYECKMU KayuyKu. Pe3uHa.

4 | Anxuebl. AnetwieH. XWMHYECKHE CBOWCTBA alleTWIICHA: TOPEHHE, OOeCIIBeUMBAaHUE OPOMHOM BOJIBI,
MPUCOEIMHEHUE XJIOPOBOAOpPOJa U ruaparauusa. llpuMeHeHue aneTWiIeHa Ha OCHOBE CBOMCTB.
MeskKIaccoBasi U30MEpHs ¢ aTKaIHueHAMH.

5 | ApeHbl. ben3osn. XHMMHYECKHE CBOMCTBA OCH30J1a: TOPEHHE, peaKIMH 3aMelleHus (TaJloreHHpOBaHHME,
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HUTpoBaHue). [IpuMeHeHHe OEeH3071a Ha OCHOBE CBOMCTB.
6 | [IpupoaHbie MCTOUHUKH YIJIEBOAOPOAOB. IIpupoaHbIii ra3: cocTaB, NPMMEHEHHUE B KaueCTBE TOIUIMBA. 2
Hed1s. CoctaB u mepepadoTka HedTu. [leperonka HedTu. HedTenpoayKThL.
JlabopartopHsie paboThI 2 3
JIabopaTopHas pabota Ne 7 «OnpenencHue yriiepoga ¥ BOAOPOAa B OpraHHYEeCKUX BEIECTBaX)
JlabopaTopHbie pabOTHI 2
JlaboparopHnas padora Ne 8 «[lony4eHne 3TUICHA U3 STUIIOBOTO CITUPTA U U3YYCHUE €TI0 CBOWCTBY.
JlabopartopHsie paboThI 2
JIJTaGoparopHast paborta Ne 9 «ITonyuenune aneTmieHa u3 KapOnaa KaJabllds U H3YUYEHHE €T0 CBOWCTBY
CamocrosTenbHast paboTa 00ydaromxcs 14
[Moxrororka moknana no Teme <«Kus3Hp u nestenbHOCTh A.M.ByTiepoBa.» Pabora ¢ yueOHUKOM MO Teme
«ITpupojia XUMHUYECKOHN CBA3U B OPTaHMYECKHUX BEIIIECTBAX»
Tema 2.3. CojnepkaHue yueOHOro MaTepuaia 2
Kucnoponoconepax | 1 | Couptel. ITonydueHue sTaHoia OpOKEHHEM TUIIOKO3bI M THApATaIliel dTHiIeHA. | MAPOKCHIbHAS IPyIa 2
amme Kak ¢yHKIHOHaNbHas. [loHATHE O TpeNeTbHBIX OJHOATOMHBIX CHHPTaX. XUMHUYECKHE CBOMCTBA 3TaHOIA!
OpraHuveckKue B3aMMOJICWCTBHE C HaTpueM, 00pa3oBaHHE MPOCTHIX M CIOXKHBIX A(PUPOB, OKUCICHHWE B AIBICTH/I.
coeIMHEeHUsl. [IpumMeHeHue 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOT'OJIU3M, €0 MOCJICICTBUS U IPEIYIPEIKICHUE.
2 | I'munepuH Kak MOpeICTaBUTEIh MHOTOATOMHBIX CIHPTOB. KadecTBeHHas peakius Ha MHOTOATOMHEIC 2
crupThl. [IpuMeHeHue riuieprHa.
3 | denon. duznueckue U XUMHUUECKHUE CBOMCTBA (heHoJa. B3anMHOe BiIMsHUE aTOMOB B MOJIeKyJie (heHoa: 2
B3aMMOJICHCTBHE C THAPOKCUIOM HATPHUS M a30THOU KMCIOTON. [TprMeHeHre GeHoIa Ha OCHOBE CBOMCTB.
4 | Ampgerunpl. llonsaTue 00 anpaernnax AjpaeruaHas TpyIia Kak GyHKIuoHanbHas. opManbaerun u ero 2
CBOMCTBa: OKHUCJIICHHE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOILUNA CHUPT.
[onyyeHue anbAeruaOB OKMCICHHEM COOTBETCTBYIOIMX cnuproB. IlpuMenenne popmanbaerupa Ha
OCHOBE €TI0 CBOMCTB.
5 | KapoonoBeie kuciotel. lloHsATHE 0 KapOOHOBBIX KHCIOTax. KapOokcuiapHas rpynma Kak 2
(G yHKIMOHAIBbHASL. [ 'OMOIOrHYeCKUi psijl PeiebHBIX 0JIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
6 | [lonydyeHne kapOOHOBBIX KHCIIOT OKHCJIEHHUEM AallbJCTHJIOB. XHUMHYECKHUE CBOWCTBA YKCYCHOM 2
KHCJIOTHI: OOIIME CBOWCTBA C MHUHEPaJbHBIMH KHCIOTAMU W peakius sTepudukanuu. [lpuveHeHue
YKCYCHOM KHCJIOTHI HA OCHOBE CBOMCTB.
7 | BpiIciime KUpHBIE KUCJIOTH Ha MPUMEPE NaTbMUTHHOBOW M CTEapPUHOBOM. 2
8 | CroxxHble >pupsl 1 xKupkl. llodyderne crioxHbIX 3¢GupoB peaknued drepuduranuu. CroxxHbeie YQHUpHI B 2
MIPUPOE, NX 3HaueHHUE. [IpuMeHeHNe CI0XKHBIX 2(HUPOB HA OCHOBE CBOMCTB.
9 | Xupsl kak cnoxuble 3¢upbl. Knaccudukanus xupoB. XuMHUYeCKHe CBOHCTBAa XHPOB. [ 'uapoius u 2
THUJIPUPOBAHHUE KUJKHUX )KUPOB. [[puMeHeHue KUpOB Ha OCHOBE CBOMCTB. MbLia.
JlabopaTopHbIie pabOTHI 2 3
Jlaboparopnas padota Ne 10 «lcciegoBanne CBOWCTB CIIMPTOBY.
JlaGoparopuas pabora Ne 11 «MccnenoBanue CBOWCTB aJIbJAETHIOBY. 2
Jlaboparopnas pabora Ne 12 «VccienoBanre CBOWCTB KapOOHOBBIX KHUCIOTY. 2
[IpaktHueckoe 3aHaTHe Ne 3 «Penrenue 3a1a4 U ynpaxkHeHHH 1o Teme: «KapOoHOBBIE KHCIIOTBDY). 2
CamocrosrenbHas paboTa 00ydJaromuxcs 12
Pemenne TecToB 1Mo nmpoiiaeHHABIM TeMaM. [loaroToBka coobmeHnii Mo MpoIeHHBIM TeMaM
Tema 2.4. Conepxanne yu4eOHOTO MaTepuaia 6 2
Aszoroconepxkammue | 1 | Amunbl. [loHsTre 00 aMmuHax. AnudaTHUecKre aMHUHBI, UX KJIacCU(PUKAIUA U HOMEHKJIATypa. AHWIHH,
opraHuveckue KaK opraHudeckoe ocHoBaHue. [lonydenne anmirHa 3 HUTpoOeH3oa. [IpuMenenne aHWIMHA HA OCHOBE
COeTUHECHUA. CBOMCTB.
Honumepsl. 2 | AMUHOKHUCIIOTBI. AMHHOKHUCIOTBI KakK aMmdoTepHbie JTU(PYHKIMOHAILHBIC OPTaHMYECKUE COEAMHEHHUSI. 6
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YIJIHBOABI.

XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJCHCTBUE CO IIEIOYAaMHU, KUCIOTAaMU U APYr C JIPYroMm
(peakrus moMKoHAeHCAaNuN). IlenTuaHas CBS3b M MOMUIICTITUALL. [IpuMeHeHre aMHHOKHCIIOT Ha OCHOBE
CBOMCTB.

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

KpaxMaJia, HeJIII003bI.

[IpakTryeckue 3aHATHS 2 3

[TpakTiuaeckoe 3anstre Ne 4 «Pemenne 3a1a4d ¥ ynpaXHeHHN 10 TeMaM: «AMHHBI. AMUHOKHUCIIOTEI.

IIpakTudeckue 3aHATUL 2

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

CamocrosrenbHas paboTa 00ydJaromuxcs 6

Pemenue 3a1au v ynpakHEHUH MO NpoiaeHHbIM TemaM. Kiaccuukanus u HOMEHKIATypa OPraHUYEeCKHUX

COEJMHEHHUI.

Hroro 162
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3. YCJIOBUS PEAJIN3AIINU YUYEBHOM JUCHUIIJINHBI
3.1. TpedoBanus K MHUHUMAJIBHOMY MaTepuaJbHO-TEXHUYECKOMY
o0ecrne4eHnIo

Ayn.1206 KabuneT xumuu

VYyebnas mebens Ha 30 mOcaIOYHBIX MECT, paboyee MECTO IMpenoiaBaTeis,
JIOCKa MEJIOBAsi TPEXCEKIMOHHAas-11T., mKad KHWKHBIA OIIT., MOJKAa HaBeCHas
Swt., cteHa MH(OPMALIMOHHBIN- | T, TaKaTHULA-211T., IEPUOINYECKAs] CUCTEMA
XUMHYECKUX JJIEMEHTOB, Ta0JMIla PAacTBOPUMOCTH, PAa3laTOUYHBIA MaTepuan C
KOHCIIEKTaMU JCKIUH, TabIuamH, WJUTIOCTPAIMSIMH, dbopmynamu,
UHCTPYKIIMOHHBIE KapThl MPAKTUYECKUX U JTAOOPATOPHBIX 3aHSITHUHA, MaTepUabl
TEKYIIET0 KOHTPOJIL, METOJUYECKHE PEKOMEHJAIMH [0 PEIICHUI0 3ajad.
Komneiorep mpenonaBarenss Pentium  ES5300; Ilpoexktop SANYO ¢
MPOEKIIMOHHBIM 3KkpaHoM Media; IlepedeHb AMIIEH3UOHHOTO MPOrPAMMHOTO
obecrnieuenusi: Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26»
utonst 2020 1, Microsoft Office Professional (KOHTPAKT Ne 244/20 «26» urons
2020 1), 7-Zip (freeware).

Ayn.1204 JIaGopatopusi XUMHH

ObopynoBaHue W MaTEpUAJIbL JUCTHILUIATOP, JAOOPATOpPHBIE MOWKH IS
MBITbSI TIOCYZbl, AHAJUTHUYECKUE BEChl, TEXHOXMMHUYECKHE BECHI, CYIIMIbHBIN
mkad, MydenpHas rneyb, INIMTKU JJIEKTPUYECKHE, BOJSHbIE OaHU, pePaKTOMETPHI,
CHEKTPOPOTOMETPHI, doToanexktpokosopumerp,  pH-mertpsl, ANEKTPOIBI
KOMOMHHPOBAHHBIC, BUCKO3UMETPHI, TEPMOMETPHI, JACHCUMETPHI, IITATHUBHI
byH3eHa ¢ 3axuMamu, ITATUBBI IS MUAMETOK MEPHBIX, IITATUBHI IS IPOOHUPOK,
IpOoOUpPKOepKATENH, TUTAHIIETKN ISl KaleIbHOTO aHajin3a, IPOOKU PEe3NHOBHIC,
TUTACTUKOBBIE, METAJUIMYECKUE CETKU, TPUOOPHI IS MOJIy4YeHHUs Ta30B, GUIBTPHI,
WHJUKAaTOpHas Oymara, pe3suHOBBIC TPYIIH, IIMAaTeNHd, Joxkeuku papdopoBsie s
COKUTaHHUsSI BEIIECTB, MHUKPOCKOIIbI, CTEKJa IOKPOBHBIE, TPYOKH CTEKJISIHHBIE,
PE3MHOBBIE IIJIAHTH, MAKET XpOMOTpaduyecKoil KOJOHKH.

Cron nmaboparopnbie- 12mT., BBITSKKA 2mT., Tym6a 20mr., mkad s
JOKYMEHTAllMu U 000pYA0BaHUS SIIT., TOCKA MEJIOBasi TPEXCEKIIMOHHAs- | IT.

3.2. UudopmanmnonHoe odecnevyeHue o0yueHmsi
Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, VHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIMTePaTypbl

Ta6muma 1 — ObecnieueHre AUCIUTIIMHBI y4eOHBIMHA M3aHUSIMU

KHuroooecrneueHHOCTH

OcHoBHas/
bubéanorpaduyeckoe onucanne U3TaHus KoJ-Bo. 3K3.
MOMOJIHUTEIbHAS DJIeKTPOHHBIE
(aBTOp, 3arj1aBUe, BUA, MECTO U IO U3JaHUSA, KOJI. CTP.) B OMO0JI.
JIUTepaTtypa CIIGIDY pecypcbl

["opOyniosa, C. B.
du3nueckas U KOJUIOUIHAS XUMHUSA B OOLIIECTBEHHOM 2ObC

nuTaHun: Y4yeOHoe mocodue - MockBa: Anbgha-M: ocH ZNANIUM
Hundpa-M, 2016. — 270 c.
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http://znanium.com/go.php?id=553478
http://znanium.com/go.php?id=553478

Xaxanuna, T. W.

Opraandeckasi XuMus : yaeOHoe mocoOue T CpeaHero
rnpodeccuonanpHoro oopazosanus / T. 1. Xaxanuna, H.
I'. OcunenkoBa. — Mocksa : U3natenscTtBo FOpaiir,
2019. — 396 c.

OCH 9bC IOpaiit

MaprtsiHoBa, T. B.

XuMus : y4eOHUK U IPAKTUKYM IS CPETHETO
rpodeccruonanpHoro oopasosaunus / T. B. MapteiHosa, 1.
B. Apramonosa, E. b. 'ogyHOB ; o 001meii pemakmueit
T. B. MapTbIiHOBO#1. — 2-¢ M3/., UCIp. B J0I. — MOCKBa :
M3narensctBo FOpaiit, 2019. — 368 c.

OCH 9bC IOpaiit

Hukntiaa, H. T'.

OO6mrast m Heopranmdeckas xumus. B 2 1. Yacts 1.
TeopeTnueckue OCHOBHI : YUSOHHK U MTPAKTUKYM JJIst
CcpeaHero npodeccuonambHoro oopasosanus / H. I
Hukurtuna, B. . 'peberbkoBa. — 2-¢ u3., nepepad. u
imort. — Mocksa : M3garenscTBo FOpaiit, 2019. — 211 c.

on 9bC IOpaiit

ANIeKcaHzIpoBa, J. A.

AHanmuTHYeCKas XuMus B 2 kaurax. Kaura 1.
X¥MHYeCKHe METO/IbI aHAIN3A | YISOHHUK U MPAKTHKYM
ISl CpeiHeTo MpodeccroHanbHOro oopazoBanus / O. A.
Anexcangposa, H. I'. INaiimykoBa. — 3-¢ u31., HCIIp. U
morr. — Mocksa : M3garensctBo FOpaiit, 2019. — 537 c.

JIOII ObC IOpaiit

IAnekcannposa, J. A.

AHanmuTu4eckas Xxumus B 2 kaurax. Kuaura 2. ®usuko-
XUMHUYCCKHAE METOIbI aHAJIK3a ;| YICOHUK U MPAKTUKYM
IS cpexHero mpodeccnoHanbHOro 00pa3oBaHus / 3. A.
Anekcannposa, H. I'. NaliqykoBa. — 3-¢ u3n., ucmp. u
imor. — Mocksa : M3gatensctBo FOpaiit, 2019. — 344 c.

JIOII ObC IOpaiit

bopucos, A. H.

|AHanUTHYeCKast XUMUS. PacdeTsl B KOTHYIeCTBEHHOM
AQHAJIN3EC ;| YYCOHUK U MPAKTUKYM JIJISl CPEIHETO
npodeccuonaabHoro oopazosanus / A. H. bopucos, U.
0. TuxomupoBa. — 2-¢ U3/I., KCTIP. U JOI. — MOCKBa :
M3natenscTBo FOpaiit, 2019. — 119 c.

JOIT 9bC KOpaiit

4KOHTPOJIb M  OLEHKA
YUYEBHOU JUCHHUITJIMHBbI
Konrposab ¥ omeHka pe3yJbTaToB

PE3YJBTATOB OCBOEHMUA

OCBOCHUS Y4eOHOH  JUCHUIUIMHBI

OCYHICCTBIACTCA IMPCIIoAaBaTCICM B IMMPOHCCCE MPOBCACHUA IPAKTHYCCKHUX

3aHATHI M Ja0OpaTOpPHBIX padoT,
00yJarOIMMUCS HHINBUYaJbHBIX 3aJaHUN.

TECTUPOBAHUS,

a TaKXC BBIIIOJIHCHUA

Pezynvmamut 06yuenus
(oceoennvle ymenus, yceoennvle 3HAHU)

Dopmbl u MemoObl KOHMPONA
U OUEHKU Pe3yibmamog 00yueHus

YMmerh:

- Ha3bIBaTh: HM3YYEHHBIC BEIIECTBA IO
TPUBHUAIBHOU 158105 MEXYHAPOIHOM
HOMEHKJIATypE;

H3JIOKCHUA TCOPCTUUCCKOTO MaTCpUualia 1mo

YCTHBIW U MUCbMEHHBIN OMPOC B XOA€

BOIPOCAM

- ONpeaciiATh: BAJICHTHOCTH MU CTCIICHDb
OKHCJICHHUA XHUMHYCCKHUX DOJICMCHTOB, THII
XMMHYSCKON CBS3H B COCAUHCHUAX, 3aps]
HOHA, XapaKTEep CPCAbl B BOAHLIX paCTBOpax
HCOPTaHNYCCKUX n OPraHNn4€CKuX

OTYCT, MPAKTUYCCKHE pa6 OTHI
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https://www.biblio-online.ru/bcode/431143
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

COCIUHEHUH OKHMCINUTEIbh U BOCCTAHOBHUTEIID,
HpI/IHaI[JIe)KHOCTB BCIICCTB K pa3HLIM
KJIacCaM HEOPraHUYEeCKHX W OPraHMYeCKUX
COCIMHECHU;

- XapaKTepU30BaTh: DSJIEMEHTHl MaJIbIX
MEepHOJI0B o HX MOJI0KEHUTO B
Ilepuoanueckoit cucreme JI.M.Menneneena;
o0IMe XMMHMYECKHE CBOWMCTBA METaIOB,

HEMCTAJIJIOB, OCHOBHBIX KJIaCCOB
HCOPTaHUYCCKUX n OpTraHU4YCCKUX
COC,I[I/IHGHI/IP'I; CTPOCHUEC HU  XHUMHYCCKUC

CBOMCTBaA HN3YUCHHBIX HCOPraHM4YCCKUX U
OPraHu4YCCKUux COG,Z[PIH@HPIIZ;

MUCHbMEHHBIN OMPOC M0 CAMOCTOSATEIbHON
pabote
YCTHBIM U MUCbMEHHBIN OMPOC B XO/€
U3JI0KEHUSI TEOPETUYECKOT0 MaTepuasa 1o
BOIIpOCaM

-  OOBSCHATH: 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT HUX COCTaBa MU CTPOCHMUS,
OpUpONY XMMMUYECKOM CBS3M  (MOHHOMU
KOBaJICHTHOM, METaJIMYSCKOM H
BOJIOPOJIHOM), 3aBHUCHUMOCTb CKOPOCTH
XHUMHYECKOM  peakuuu U MOJOKEHHUE

XUMHUYECKOTO PABHOBECHS OT Pa3IUIHBIX
(hakTOpOB;

MIPOBEPKa OTYETOB IO TaOOPATOPHBIM paboTaM

- BBIIOJIHATh XUMUYECKHI IKCIEPUMEHT:
(0] pacro3HaBaHUIO BaKHEHIIINX
HEOPraHUYECKUX n OPraHUYECKHUX
COCJIMHEHM;

IIPOBEPKA IPABWJIBHOCTH BBITIOJIHEHUS
IropuTMa ICUCTBUHN IIPU XUMHUYECKOM
JKCIIEPUMEHTE

- IPOBOAMUTH: CaMOCTOSITENbHBIN IMOUCK
XUMHUYECKOH uHpOopMaLun c
UCIIOJIb30BAaHUEM Pa3IMYHBIX HCTOYHUKOB
(Hay4yHO-TIOYJISIPHBIX U3JJaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WHTepHeTa); MCMOJIBb30BaTh KOMIIBIOTEPHBIE
TEXHOJOTHUH Juisi 00paboTKM M mepenadu
XUMHUYECKON UHpOpMaLuu u ee
IpEJICTaBJICHUS B pa3IMYHbIX opmax;

YCTHBIN OIIPOC, UHIMBHIyaIbHbIE COOOLIECHMS,
BHEAYyJUTOPHAsl CAMOCTOSITENIbHAsL paboTa

- CBS3bIBaTh: W3Y4YCHHBII MaTepual co
CBOEH NMpodeccuoHaNbHON 1eATEIbHOCTHIO;

yCTHOE cooO1ieHue, paboTa 1o
npo¢oprueHTaAIINN
BHEAyIUTOPHAsi CAMOCTOSITEIbHAsT padoTa

- pewmaTh: pacyeTHble 3aJadyd IO
XUMHUYECKUM (hOopMyJIaM U ypaBHEHUSIM.

MUCbMCHHO, PpCIICHUC 3a1aY 110 TCMaM

3HaTh:

- poJib XMMHUHU B CCTCCTBO3HAHUHU, €€
CBA3b C APYIrUMH C€CTCCTBCHHBIMU HAYKAMU,
3HAYCHHUEC B )KU3HU COBPCMCHHOI'O 06HIGCTBa;

MUCHEMEHHBIN OMPOC MO CAMOCTOSATETHHON
pabore

-  BaOXKHEWIINE XUMHUYECKHUE TOHATUS:
BEIIECTBO, XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIAa, Macca aTOMOB M MOJIEKYJI, WOH,
paguKai, aJyIoTPONus, HYKIUIbI U W30TOIbI,
aTOMHBIC S-, P-, d-opOHWTamM, XUMHYECKas

CBSI3b, AIEKTPOOTPHUIIATEIIEHOCTD,
BaJIEHTHOCTD, CTENEHD OKHCJIEHHUS,
TUOpUIN3AITIS opOuTanei,
MPOCTPAHCTBEHHOE  CTPOEHHE  MOIEKYII,

pelIeHue 3a1a4 U yIpaKHEHUH, YCTHBIN OIpOC
I10 OIIPEIEJICHUSAM OCHOBHBIX XUMUUYECKUX
TIOHSTUI
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MOJIb, MOJISIpHAs Macca, MOJIIPHBIH 00BeM
ra3o00pa3HbIX BEIIIECTB, BeIIleCTBa
MOJICKYJISIPHOTO " HEMOJICKYJISIPHOTO
CTPOCHHUS,  KOMIUICKCHBIE  COCIMHEHUS,
JICTIEPCHBIC CUCTEMBI, HICTHHHBIC PACTBOPHI,
AIIEKTPOIUTUYECKAs JCCOIMALINS,
KHACJIIOTHO-OCHOBHBIC PEaKIMd B BOJTHBIX
pacTBopax, THAPOJIHM3, OKHUCICHUE U
BOCCTaHOBJICHHE, DJIEKTPOJIM3, CKOPOCTb
_ UIMHHMYECKOW PEaKLMu, MEXaHU3M PEaKIHH,
Karaiums, TeIoBoW  3(dekr  peaxnuu,
DHTAJIBIHA, TEIUIoTa oOpa3oBaHus,
SHTpOIIHS, XHUMHYECKOE paBHOBECHE,
KOHCTaHTa paBHOBECHS, YIIIEPOAHBIN CKeEIeT,
(GyHKIMOHATBHAS ~ TPYyNIa,  TOMOJIOTHS,
CTPYKTYpHast u MPOCTPAHCTBEHHAS
U30MEpHs, WHIYKTUBHBIA W ME30MEPHBIH
3¢ heKTHl, ANEKTPOUII, HYyKJIeOhuI,
OCHOBHBIE THUIIbI PEAKIIMM B HEOPraHUYECKON
Y OpPraHUYECKOW XMMUHU;

- OCHOBHBIC 3aKOHBI XHMHHU: 3aKOH
COXpaHCHUMA MacCChl BCIICCTB, 3aKOH
IIOCTOAHCTBA coCTaBa BCIICCTB,

Ilepnonnueckuit 3axkon /[[.M. MeHnneneesa,
3akoH ['ecca, 3aKkoH ABOrajpo;

YCTHBIﬁ W THCHMEHHBIN OIIpOC, PCUICHUC 3aaa4

U yIIPaKHEHUU

- OCHOBHBIC TE€OPUM XUMHUHU: CTPOCHHUE
aToma, XUMUYECKHE CB3U,
ANEKTPOJIUTUYECKON JUCCOLMALMH, KUCIIOT U
OCHOBAHUM, CTPOCHUSA OPraHUYECKUX U
HEOPraHWYECKUX  COEAUHEHMH  (BKIItOYas
CTEPEOXMMHUIO), XUMHUECKYI0 KHHETHUKY H
XUMHYECKYIO TEPMOIMHAMUKY;

KOJIJIOKBUYM, I'PYIIIIOBOH OIIPOC
BHEAYJAUTOPHAsl CAMOCTOSITENIbHAs paboTa

- KiIacCMpUKALMI0O U HOMEHKIATYpy
HEOPTaHUYCCKUX 158 OpTraHU4YCCKUX
COE€IUHEHUI;

YCTHBIC JOKJIaAbI

- TIPUPO/IHBIE HCTOYHUKH YTIIEBOIOPOIOB
U CIIOCO0OBI MX MepepaboTKy;

YCTHBIC U TIMCbMCHHBIC OIIPOCHI, 5K3aMCH

- BEIIECTBA W MaTepuajbl, MIHPOKO
UCIIOJIb3yEMBIE B  IIPAKTUKE: OCHOBHBIE
METajulbl W  CIUIaBbl, TpaduT, KBapIl,

MUHEpaIbHBIE YA0OpEHUs, MUHEpaIbHbIE U
OpTraHWYECKHE KHCJIOTHI, IIEJIOYH, aMMHAK,
yIIeBOAOPOAbI, (PEHON, aHWIMH, METAaHOI,
3TaHOII, STUJICHTIIUKOIb, TJIAIICPHH,
dbopManpaerua, — aneTanblIervia,  aleToH,
IJIF0KO3a, caxapo3a, Kpaxmall, KJeTdaTka,
AMUHOKHUCIIOTBI, O€NKH, HCKYCCTBEHHBIC
BOJIOKHA, Kay4dyKH, IUIACTMACChI, IKHUPBHI,
MBLJIa ¥ MOIOIITUE CPEICTBA.

MMChbMEHHBIN OIIpocC, CaMOCTOATCIIbHAA pa60Ta
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5. OCOBEHHOCTH OCBOEHMS JUCHUILUIMHBI IS
WHBAJIMJIOB W JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMHA
3JI0POBbS

OOyueHue oOydYaroUIUMXCsi C OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 370pPOBBS
npyu HEOOXOJIMMOCTH OCYIIECTBISIETCS Ha OCHOBE aJanTUPOBAHHOW paboueit
IporpaMMbl  C  HUCIIOJIb30BAaHUEM  CIEHHAIBHBIX  METOJOB  OOyYeHHsS U
TUAAKTAYECKUX  MaTepualioB, COCTaBICHHBIX C Y4YeTOM  OCOOEHHOCTEU
NCUXO(PU3NYECKOTO PA3BUTHSA, HHAMBUAYATbHBIX BO3MOXXHOCTEH M COCTOSIHUS
3JI0POBBS TAKUX OOyJaromuxcs (00yJaromierocs).

B mensx ocBoeHusi yueOHOM MporpamMmbl TUCIUIUIMHBI HHBAIAIAMHU U
JUIAMH C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbsi Kb uT ob6ecnieunBaer:

JUI UHBAJIMJIOB WU JIMIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 370POBbsI IO
3pEHUIO: pa3MeIleHNe B JOCTYIHBIX AJIi OOy4YarOIIUXCsl, SBISIOMUXCS CICTBIMU
win  cnaboBUASIIMMU, MeECTaX W B QJaNTHPOBAHHON QopMmMe CHpaBOYHOMN
uHGOpMAIlMM O pACHUCAHUHM Y4YEOHBIX 3aHITHI, TPHUCYTCTBHE ACCUCTEHTA,

OKa3bIBAIOIIETO oOyyaroriemycs HEOOXOTUMYIO MIOMOIIIb; BBIITYCK
AIbTEPHATUBHBIX (POPMATOB METOJUYECKUX MaTepUaioB (KPyMHBIA MpUT wiH
aynnohanel);

JUIS MHBAJIMJIOB U JIMIl C OIPAHUYEHHBIMH BO3MOXXHOCTSIMHU 370POBbsI IO
CIIyXy: HaJIJISKAIUMU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BEIEHIE UH(OpMALIH;

JUIS WHBAJIMIOB M JIMI[ C OrPAaHUYCHHBIMU BO3MOKHOCTSMH 3]I0POBBS,
UMEIOLIMX  HapyILIeHHWs  ONOpPHO-IBUIATEJIBHOIO  ammapaTra:  BO3MOXHOCTb
OeCIpPensITCTBEHHOTO JIOCTYIa 00yJarouxcs B yu4eOHbIE IOMEIICHNS, TyaleTHbIC
KOMHATBHI ¥ IPyTUE TIOMEIICHHUSI, & TAaKXKe MPeObIBaHNE B YKa3aHHBIX MTOMEIICHHSIX.

OO0pazoBaHue o0y4arOMMXCA C OrPAHUYEHHBIMU BO3MOKHOCTSMH 370POBBS
MOJKET OBITh OPTaHW30BAaHO KaK COBMECTHO C JAPYTUMHU OOYYarOIIMMHUCA, TaK U B
OTJENBHBIX TPYNMax WINA B OTJEIBHBIX OpraHU3aIUIX.
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