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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIIMHBI
Xumus
1.1. Ob6aacTh NpUMEHEHHS POrPaAMMBbI
Pabouass mporpamMma y4eOHOW NUCHUIUIMHBI SBISETCS YaCThIO MPOTPAMMBI MOATOTOBKH
cnenuanuctoB cpeanero 3seHa (manee [IIICC3) B coorBerctBrn ¢ PI'OC mo cnenmansroctu CITO
21.02.01 «Pa3paboTka u 3KCITyaTanus HEPTSIHBIX U Ta30BBIX MECTOPOXKICHHID.

1.2. MecTto y4yeOHOH JUCHMILUIMHBI B CTPYKTYpe OCHOBHOW mpodeccuoHAIbHOM
00pa3oBaTeJIbHOM POrPaMMBbI.

YyeOHast AUCHUTITHHA «XUMHUS SBISETCS YIEOHBIM MPEAMETOM IO BBIOOPY U3 00s3aTENbHOM
npeametHor oOnactu «EcrectBennbie Hayku» @DPI'OC cpegnero obmero obpazoBanus. B
npoeCCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpPraHU3alMsIX, PEAIU3YIOIUX  00pa3oBaTENbHYIO
nporpamMmy cpeaHero oomiero oopazopanus B npezaenax ocBoeHus OIIOIT CITO na 6a3e 0CHOBHOTO
o0miero oopazoBaHus, yueOHast JUCUUIUIMHA «XUMHUSA» U3ydaeTcs B 001e00pa3oBaTeIbHOM IIHKIIE
yaeonoro OITOIT CITO na 6a3e ocHOBHOTO 0011er0 00pa30BaHMs C MOJTYYSHUEM CPEIHET0 00IIero
obpazosanus (IIITKPC, TITICC3).

1.3. llesan u 321241 y4eOHOI TUCHUIIMHBI - TPeOOBAHUA K Pe3yJbTaTaM OCBOEHHUSI Y4eOHOit
AUCHUILINHBI:
OcBoeHue cosiep:kaHus yueOHOU TUCIUIUIMHBI « XUMUS», 00€CIIeUnBAET JOCTUKEHHE
CTY/ICHTaMH CJIEYIOINX PE3yIbTaTOB:

JUYHOCHHBIX:
—— YyBCTBO T'OPJIOCTH U yBaKEHHUS K UCTOPUU U JOCTHUKEHHSIM OTEUECTBEHHOM XMMHYECKOW HAayKH;
XMMHUYECKH TPAMOTHOE MOBEJCHHE B MPOPECCHOHATBHON ACATEIBHOCTH U B OBITY MpH OOpAIlIeHUuU C
XUMHYECKUMHU BELIECTBAMH, MaTepHaliaMu U MPOLIECCaMu;
—— TOTOBHOCTh K TIPOJOJDKEHHIO OOpa30BaHMs U TMOBBIINICHUS KBAJU(PHUKAMM B H30paHHOU
npodeccnoHaNbHOM IeATENbHOCTH U 00bEKTUBHOE OCO3HAHUE POJIM XMMHUECKUX KOMIIETEHLIUN B ATOM;
—— YMEHHUE UCTOJb30BaTh JOCTHUKCHHUS COBPEMEHHONW XMMHUYECKON HAYKH M XUMHUYECKUX TEXHOJIOTHMA
JUIS TIOBBIIIEHHUSI COOCTBEHHOIO MHTEIUIEKTYalIbHOTO Ppa3BUTHS B BBIOpaHHOI mpodeccuoHambHOM
NeSTeIbHOCTH;
MemanpeomMemHnulx:
—— WCIOJIb30BaHKE PA3TUYHBIX BUIOB IMO3HABATEIHHON JIEATEIHPHOCTH U OCHOBHBIX MHTEJICKTYaIbHBIX
onepanuii (MOCTaHOBKH 3a/1auu, POPMYIMPOBAHUS THIIOTE3, aHAIM3a M CHHTE3a, CPaBHEHUsI, 0000IIEHNU,
CUCTEMAaTH3alllH, BHISBICHUS MPUYUHHO-CIICJICTBEHHBIX CBS3€H, MOMCKA aHAIOrOB, (OPMYIHpPOBAHUS
BBIBOJIOB) ISl pEIICHMSI IOCTaBICHHOM 3a]au, IPUMEHEHUE OCHOBHBIX METOJOB [TO3HAHUS
(HaOnrofeHMsI, HAYYHOTO DKCIEPUMEHTA) I U3yYeHUs] PA3NIUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTh CTAIKUBATHCS B TIpoeccnonansHol chepe;
—— WCMOJBb30BAHUE PA3IUYHBIX HCTOYHHKOB JJISl TOJNYYEHHUS XUMHUYECKOH HWH(GOpMalud, yMEHHE
OLICHUTH €€ IOCTOBEPHOCTD ISl JOCTHKEHHS XOPOIIUX PE3ybTaToOB B MpodecCHoHaIbHOU chepe;
npeomemmuuvix:
— c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUNH O MECTe XHMHUHM B COBPEMEHHOM HAyYHOW KapTHHE MHPA;
MOHMUMAHHE POJIM XUMUU B (POPMUPOBAHUU KPYT0o30pa M (HYHKIIMOHATEHOW TPAMOTHOCTH YETIOBEKA IS
pelIeHns MPaKTUYECKHX 3aj1ay;
—— BJAJICHHE OCHOBOIIOJIATAIOMIMMH XMMHYECKUMHU TOHSATUSMH, TEOPUSMHU, 3aKOHAMU W
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHUEN U CUMBOJIMKOM;
—— BJIaJICHUE OCHOBHBIMU METOJIaMH HAyYHOTO IMO3HAHUS, UCIOJIB3YEMBbIMU B XMUMHH: HAOIIOCHUEM,
ONMCAaHUEM, HU3MEpPEHHEM, OSKCIEpUMEHTOM; YyMeHue o0pabarbiBaTh, OOBSCHATH PE3YIbTAThI
MIPOBEJICHHBIX OMBITOB U JENATh BHIBOJIBI; TOTOBHOCTH U CIIOCOOHOCTH TPUMEHSATH METOIbI TTO3HAHHUSI TTPH
pElIeHNH MTPAKTHYECKUX 3aay;
—— cOpMHUPOBAHHOCTH YMEHHS JaBaTh KOJUYECTBEHHBIC OICHKM W MPOU3BOJUTH PACYETHl TIO
XUMHUYECKUM (HOpMYyJIaM U ypaBHEHUSIM;
—— BIIJICHHE NMPaBUJIAMH TEXHHUKHU 0€30MMaCHOCTH MIPH UCIIOJIb30BAHUN XUMHUYECKUX BEIIECTB;



— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TMO3MIIMM 110 OTHOIIEHWIO K XWMHUYECKOW WH(POPMAIINH,
HOJIy‘-IaeMOI\/'I U3 pa3HbIX HCTOYHUKOB.

1.4.Beuymne negarorutdeCKue TEXHOJA0ruu, HCnoJb3yeMbi€ NpenmoaaBaTeieM:

PaGouas mporpamma mpeaycMaTpUBaeT UCIIOJIb30BAHUE MIPETIOAaBaTeNIeM TEXHOJIOTHH JUYHOCTHO —
OpPUEHTUPOBAHHOTO 00pa30BaHusl, MHPOPMAIIMOHHBIX TEXHOIOTHIA, TEXHOJIOTHH MTPOEKTHOMN
NEeSATEIbHOCTH, KOMIIETEHTHOCTHBIN MOAXOI.

1.5. PekoMeH1yeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrpaMMbl THCHHILIHHbI:
MaKCUMaJIbHOW y4ueOHO#M Harpy3ku oOydvaromerocss 115(60/55) wacoB, B TOM uuce:

00s3aTeNIbHONW ~ ayJUTOPHOW yueOHOM Harpy3ku oOyuatomierocs 78(40/38) wuacos;
CaMOCTOSITeNIbHON paboThl oOyuarouterocs  37(20/17) yac

2. CTPYKTYPA U COJEP)KAHUE YYEBHOMN U CLUILJINHBI
2.1. O0beM y4eOHOMH JUCHMIIIMHBI U BUAbI YUeOHOH padoThl

Bup yyeOHoli padoThI O06nbeM yacoB

MaxkcumanabHasi ydeGHasi Harpy3Ka (Bcero) 115(60/55)

O0s13aTenbHAs Ay IMTOPHAsI yueGHAasi Harpy3Ka (Bcero) 78(40/38)

B TOM 4YHCJIC:

Jla60paT0pHI>Ie 3aHATHUA

NPaKTHYECKHE 3aHATHS 20(10/10)

CamocrosiTenbHast padoTa ody4aromerocst (Bcero) 37(20/17)

B TOM 4YHCJIC:

BHEAyIUTOpHAsE CAMOCTOSATEIbHAs paboTa 37(20/17)

HUrorosas arrecranus B ¢popme nuddepeHIMPOBAHHOIO 3a4eTa




2.2. TeMaTu4ecKuii IVIaH W COJIEPKAHNE YIeOHOIH TNCHHILINHBI « XUMHD»

HaumeHoBaHue pa3aenoB U TeM

Copep:xanue y4eO0HOro MaTepnaJia, 1a00paTOpHbIe H NPaKTHYeCKHe PadoThI,
CcaMoOCTOfAITeIbHasi padoTa 00y4aloIuXCs

0O0nem
4acoB

YpoBens
OCBOEHUS

1

2

4

BBenenmne

Hayunbie MeTO/IbI TTO3HAHUS BEINECTB M XMMHUYCCKHUX SIBICHHUI. POJIb 3KCIIEpHMEHTa U TCOPHUH B
XUMUH. MOJEIMPOBaHHE XMMHUUYECKHX IMPOIIECCOB.3HAYCHNE XHUMHUHU MPH OCBOCHUH MpOdeccHit
CTIO u cniermmanbaOCTe# CITO TexHudeckoro nmpoduis nmpodhecCHoHaITbLHOTr0 00pa3oBaHusl.

1

1 cemectp

40

Paznen 1. OBIIASA U HEOPTAHUYECKASA
XUMUs

44

Tema 1.1. OcHOBHBIE TOHATHS M 32aKOHBI XUMHH

Tema 1.1.1.OcHOBHBIE IOHATHS XHUMUH.

OCHOBHBIE TIOHSATHS XHMHUU.

BemecTtBo. AToM. Monekyna. Xumudeckuid anemeHT. Asotponus. [IpocTeie u cinoxxHbie
BemiecTBa. KauecTBeHHBIN M KOJTMYECTBEHHBIN COCTAB BEIIECTB. XUMUIECKHE 3HAKN U (POPMYIIHI.
OTHOCHUTEIbHBIC aTOMHAsI M MOJIEKYJIsIpHAsi Macchl. KOTMYecTBO BemecTBa

Tema 1.1.2.0cHOBHBIE 3aKOHBI XMMUH.

OCHOBHBIE 3aKOHBI XUMHHU.

Crexuomerpus. 3aKOH COXPAHEHUS MAacChl BEIECTB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTraJpo U CIEACTBUS UX HETO.

PacuerHble 3a1a41 Ha HAX0XKJI€HHE OTHOCUTENILHONH MOJEKYJISIPHON MacChl, ONIpEIeIICHUE
MacCOBOM O XUMUYECKHX IEMEHTOB B CI0XKHOM BELIECTBE.

JdemoncTrpauuu. Mogenu aroMOB XUMHUYECKHX JJIEMEHTOB. Mojaenu MOJEKYJl NpPOCTBIX U
CJIOKHBIX BelecTB (mapoctepxkueBbie U Ctioapra—bpurieba). Komiekuus mpocThiX U CIOXKHBIX
BemecTB. Hekoropble BemecTBa KOIMYECTBOM 1 Moyib. MoJenb MOJSIpHOTO OObeMa Ta3oB.
Amtotponus pocdopa, KucIopoa, 0JIoBa.

IpopuiabHbie U npodeccHOHANBLHO 3HAYHMBbIE 3JIEMEHTbI COAepKaHMs. AJUIOTPOIHbIC
Moaudukanuu yriepona (anmas, rpadur), kuciopoaa (KACIOpo, 030H), ojioBa (cepoe u Oeroe
0110B0). [ToHsATHE O XUMUYECKOW TEXHOJIOTMH, OMOTEXHOJOTUH U HAHOTEXHOJIOTHH.

CaMocTosiTe1bHast padoTa 00yYar0OIUXCH

buoTtexHonorus u reHHast uHxeHepus - TexHojoruu XXI Beka. HanotexHosoruskax
MIPUOPUTETHOE HAINpaBJIEHUE PAa3BUTHS HAYKH U Mpou3BoJicTBa B Poccuiickoii deneparnuu.
CoBpeMeHHBIC METOJIbI 00€33apasKUBAHHS BOJIBL.

Tema 1.2. Ilepuoanyeckuii 3axoH u Ilepnoguyueckas
cucremMa xummnueckux jieMeHToB [[.. MenaeneeBa
U CTPOEHHE aToMa

Tema 1.2.1. Ilepnoandeckuii 3akoH J.1. Menneneesa.

[Mepnogmueckuii 3akon J[.M. MenneneeBa. Otkpoitue .M. MenneneeBbiM I[leprnonnueckoro
3akoHa. [lepuoamueckuii 3akoH B hopmynupoke /.M. Menneneea.

[Mepuoandeckast TabIuIa XUMHUUECKHUX DIIEMEHTOB — rpadHuecKoe 0TOOpaKeHHE MEPUOTUUECKOTO
3akoHa. CTpyKTypa MepUoguIecKOi TaOIUIbL: TepUObI (Majbie U OOJIbIINE), TPYIIIL! (TJIABHAS U
mo0oYHas).

Tema 1.2.2 CtpoeHue aToMa U IEPUOAUIECKUIN 3aKOH

Crpoenne atoma u nepuoanyeckuit 3akoH .M. MenneneeBa. AToM — cioxHasi yactuua. Sapo
(IIpOTOHBI U HEUTPOHBI) U NEKTPOHHAsI 00osouka. M3oTonbl. CTpOCHUE INEKTPOHHBIX 000JI0YCK
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aTOMOB JJIEMEHTOB MaJIBIX IepHoa0B. OCOOCHHOCTH CTPOEHHsI 3JICKTPOHHBIX 000JIOYEK aTOMOB
9JIEMEHTOB OOJBLIMX IEPUOAOB (NEpexoJHbIX 3ineMeHToB). [lonsitne o6 opOurtamsx. S-, p- u
d-Op6uranu. DIeKTPOHHbIE KOHPUTYPALIHH ATOMOB XUMHIESCKHX JJIEMEHTOB.

CoBpemMeHHast HOpMYITHPOBKA MEPHOANICCKOTO 3aKOHA. 3HAUCHHE MIEPUOTUUCCKOrO 3aKOHA U
[IEPUOANYECKON CUCTEMBI XUMHUYECKUX 31eMeHTOB .M. MenneneeBa 1 pa3BUTHUS HAYKU U
MTOHVMAHHS XUMHUYECKON KapTHHBI MUPA.

IpakTuueckass padora 1. MoxenupoBanue noctpoeHus [leproanueckoit TaOIHUIbI XUMUIECKUX
JJIEMEHTOB
pelleJieHne CBOMCTB XUMHUYECKOT0 3JIEMEHTA I10 €ro MojIokeHuto B [leprnoanyueckoil cucteme.

Jdemoncrpauuu. Pazmmansie ¢opmbr [leprogndeckoit cucteMbl XuMmudeckux snaemeHToB JI.H.
MengeneeBa. JlnHamudeckue TaONMMIBI 1 MoaenupoBaHus [lepHOIUYEecKOW CHUCTEMBI.
DnekTpu3anus Tell U X B3aUMOJIeCTBHE.

IIpodunnbHbie 1 npodeccHOHAIBLHO 3HAYMMBIE JIEMEHThI cofep:KaHUsl. PaguoakTUBHOCTG.
Hcnonb30Banre pajiMOaKTUBHBIX M30TONOB B TEXHUYECKUX IIENIAX. PEHTreHOBCKOE U3IyYeHUE U
€ro MHCIIOJIb30BAaHME B TEXHUKE M MeAuliuHe. MoJeaupoBaHUE KaK METOJ MPOrHO3HPOBAHUS
CUTYyallu{ Ha MPOU3BOJCTBE

CamocrosiTeJbHasi padoTa 00y4aroUuXCs.

Kmsup u pesarensHOCTh J[.M. MenneneeBa. «llepmommdeckomMy 3akoHy Oymymiee He TPO3HT
paspymeHueM...». Vcnoip3oBaHME PagMOAKTUBHBIX H30TONOB B TEXHWYECKHX  IIEJIX.
PenTreHoBCKOE M3ITy4YeHHE U €T0 HCIIONB30BAHNE B TEXHUKE U MEIUIINHE.

Tema 1.3. CtpoeHne BenecTBa

Tema 1.3.1. WonHas xumudeckas CBSI3b.

Wonnas xwmMudeckas cBs3b. KaTHOHBI, MX 00pa3oBaHHE W3 aTOMOB B pe3yibTaTe Ipolecca
OKHUCIICHH. AHHOHBI, X 00pa3oBaHHE W3 aTOMOB B pPE3yNbTaTe IPOIECCa BOCCTAHOBIICHHS.
Honnast cBs3p, KaK CBS3p MEXKAYy KAaTHOHAMH WM AaHHOHAMH 3a CYET D3JIEKTPOCTATHYECKOTO
nputsbkeHns. Kiaccudukanys HOHOB: 10 COCTaBY, 3HAKY 3apsia, HATHYHIO THAPATHONH 000JIOUKH.
Honnsle kpuctauimyeckne pemeTkr. CBOHCTBAa BEIIECTB C MOHHBIM THIIOM KPHCTAJLTHYECKON
pELIEeTKH.

Tema 1.3.2. KoBaneHTHas xuMuueckas CBI3b

KoBanenTtHnas xumudeckas cBs3b. MeXxaHU3M 06pa30BaHI/IH KOBAJICHTHOH CBSI3H (OGMCHHLIﬁ u
,HOHOpHO-aKHCHTOpHLIﬁ). BHGKTPOOTPI/IHE[TCHLHOCTL. KosanenTusie noJjigpHadd W HENOJIApHasd
CBsA3MU. KpaTHOCTL KOBAJICHTHOH CBS3H. Monekynﬂpﬂme 1 aTOMHBIC KPUCTAJJIMYCCKUE PCIICTKU.
CBolicTBa BCUICCTB C MOJICKYJISIDPHBIMU U @TOMHBIMH KPUCTAJITIMYECKUMU PCIICTKAMU.

-
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Tema 1.3.3. Merauinueckass XMMHYECKasl CBA3b

MeTtannuueckas XMMHA4YeCKas CBA3b. MeTaandecKas KpUCTAJITIMYCCKas PCUICTKA U METAJLIIMICCKAsL
XUMHUYECKas CBA3b. DU3HNUYCCKUE CBOMCTBA METAJIIIOB.

Tema 13.4. ArperaTHble COCTOSTHUS BEIIECTB U
BOJIOPOJIHAS CBSI3b.

AFpeFaTHI)IG COCTOSAHMA BCLICCTB W BOAOPOAHAA CBA3b. TBep,uoe, KHUIOKOE U F33006pa3H06
COCTOsHUA BCIICCTB. Hepexoa BCLICCTBA U3 OAHOT'O arp€raTHOIro0 COCTOSAHUA B APYIroC. BOIIOpO,HHaH
CBA3b.

Tema 1.3.5. YucTele BELIECTBA U CMECH.

Yucteie BemectBa u cMmecH. [loHATHEe 0 cMecH BemecTB. | OMOTEHHbIE M T€TEPOTEHHBIE CMECH.
CocraB cMeceli: o00ObeMHass M MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBas JOJIs
npumeceit. OuncTka BemiecTB. CriocoObl pa3esieHns CMECH.

Tema 1.3.6. JlucrepcHbIe CHCTEMBL.

Jucnepcueie cuctemsbl. [lonsatue o mucnepcHoi cucteme. JlucmepcHas ¢dasza W AUCIIEPCHOHHAS
cpena. Knaccudukarus aucrepcHbIX cucteM. [IoHATHE O KOJUTOMIHBIX CUCTEMAX.

IpakTuuyeckas padora Ne2. O3HaKOMJICHHE CO CBOMCTBAMHU AUCIIEPCHBIX CHCTEM.

[IpuroroBnenue cycneH3nu kKapOooHaTa KaJIbIHs B BOJIE.
JTy4eHUE SMYJIbCUH MOTOPHOIO MacJa.

JemoHcTpanmuu. Mojelib KpUCTANIMYECKOH pemeTkn xiaopuaa Hatpus. OOpasibsl MHHEPAIOB C
HOHHOW KPUCTAJUIMYECKOM pPELIeTKON: KajbLKTa, Tanura. Moaenu KpUCTAIMYECKUX PEIeTOK
«cyxoro Jpaa» (Wwim uoja), ainMasa, rpadura (niam keapua). [IpuOopsl Ha XHAKHMX KpHCTaJLIaxX.
OO0pa3upl pa3IMYHBIX JUCIEPCHBIX CHCTEM: SMYJIBbCHH, CYCIIEH3H, a’spo30JeH, reieid u 30Jei.
Koarymsimmst. Cunepesuc. D dexr Tunpans.

IIpodunnbHeie n npodeccHOHATEHO 3HAYHMBIE JJIEMEHThI cofep:kaHus. [IonapHOCTb CBSI3U U
noJApHOCTh Mosekyibl. Konnencanms. Tekydects. Bosronka. Kpucrammmzanus. Cyonumanust u
necyonumanus. AHOManuu GU3NIECKUX CBOUCTB BOABL. JKukue KpucTayuisl. MUHEpaIsl ¥ TOPHEIE
MTOPOJIBI KaK IPUPOJHBIE CMECH. DMYIBCHU M CYCHIEH3MH. 301 (B TOM YHCIIE a3pO30JIH) U TeJH.
Koarymnsmus. Cunepesuc.

CaMocTosiTe1bHast padoTa 00y4YaronuXCs.

Amop¢HbIC BemecTBa B IPUPOJE, TEXHUKE, ObITy. OXpaHa OKPYXKaIOMIEH CPelbl OT XUMUIECKOTO
3arpsi3HeHUs. KonndecTBEHHBIE XapaKTEPUCTHUKU 3arpsi3HEHUs] OKpYXKalomied cpeapl. 3amuTa
030HOBOTO 3KpaHa OT XMMHUUYECKOT'0 3arpsA3HEHUsL.

Tema . 1.4. Bona. PacTBopbl. PacTBopeHue.

Tema 1.4.1.Bona. PactBopsl. PacTBopenue.

Boma kak pactBoputenb. PacTtBopumocTh  BemiecTB.  HackllieHHbIe, HEHACHIIIEHHBIE,
MIEPECHIIICHHbIE PACTBOPBL. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B, KUIKOCTEH U TBEPABIX BELIECTB
OT Pa3JINYHBIX (PAKTOPOB.

MaccoBasi 1011 pacCTBOPEHHOT'O BEILIECTBA.

IIpakrnuyeckus padora Ne3. [IpuroroBneHue pacTBopa 3aJaHHON KOHLIEHTPAIHH.

Tema 1.4.2. DnekrposnuTHdecKas JUCCOLHAIMS

SHGKTPOHI/ITI/I‘IGCKaH Jucconuanus. BHGKTpOJ'H/ITI)I U HEBJICKTPOJIUTHI. BHGKTpOHI/ITI/ILIeCKaH
Jucconuanus. MexaHHU3MEL SHCKTpOHPITH‘ICCKOﬁ JAucconuanun Ui BCHIECTB € Ppas3IMYHbIMU
TUIIAMM XUMHYECKOM CBSI3H. FI/IL[paTI/IpOBaHHLIe U  HETUAPATUPOBAHHBIC HOHBI. CreneHn
3HeKTp0HPITPI‘-IeCKOI7[ Jucconuanuu. CuibHBIE U Cl1a0ObIe QJICKTPOJIUTEL. OCHOBHEBIE IIOJIOXKEHHS
TCOPUHN 3HCKTpOHI/ITI/I‘IeCKOﬁ JUCCOIMAaITu. KI/ICJ'IOTBI, OCHOBAaHMA U COJIM KaK DJICKTPOJIMTEHI.

IpakTuyeckus padora Ne3. VMcnpiTanre pacTBOPOB HA JIEKTPONPOBOTHOCTD.

JemoncTpanuu. PactBopumocTs BeliecTB B Bojie. CoOMpaHue ra3oB METOOM BBITECHEHHUS BOJBI.
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PacTBOopeHre B BOJE CEpHOM KUCIOTBI W coiiell aMMoOHHs. OOpaslbl KPHCTAJLIOTHIPATOB.
U3roToBnenue runcoBoil moBsi3ku. VcnbiTaHUEe pacTBOPOB DJIEKTPOJIUTOB M HERJIEKTPOJIUTOB Ha
peAMeT JUCCOLMAlMU. 3aBUCUMOCTb CTENEHU OJJIEKTPOJIMTUUYECKOW TUCCOLMALUU YKCYCHOM
KHCJIOTHl OT pa30aBieHHs pacTBopa. [IBIKeHHE OKpaIleHHBIX HOHOB B 3JCKTPHUYECKOM IIOJIE.
[IpuroroBneHne XKeCTKOH BOABI M yCTpaHEHHE e€ KecTKOCTH. MoHuTh. O0pa3nbl MUHEPAIbHBIX
BOJI PA3IMYHOTO HAa3HAYCHUSL.

HpodunbHbie U npodeccHOHAIBLHO-3HAYNMBbIE JJIeMeHThl coAep:kaHusl. PacTBopeHme Kak
¢usmKo-xuMudeckuid mporecce. TemoBeie 3¢dexTe mpu pactBopermu. KpucramioruapaTsl.
Pemenne 3amaq Ha MaCCOBYIO JIOJIO PACTBOPEHHOTO BemecTBa. [IpiMeHeH e BOIBI B TEXHHUECKIX
nensax. JKecTKocTh Bobl M CIOCO0HI ee yeTpaHeHusl. MuHepasbHbIE BOJHI.

CamMocTosiTe1bHast padoTa 00y4aronuXCcs.

PactBopsl Bokpyr Hac. Boja kak peareHT W Kak cpena Uil XHUMHUYECKOTo Tmporecca. THrmbl
pacTBOpOB. BKiaM 0TeuecTBEHHBIX YUCHBIX B Pa3BUTHE TEOPHH IIEKTPOITUTHICCKON ICCOITUAITIH.
MHoronukuii KapOOHAT KaJbIUS: B IPUPOJIC, B IPOMBIIIJICHHOCTH, B OBITY.

Tema 1.5. Knaccuduxanusi HeopranmiecKux
COeTMHEHMII M UX CBOMCTBA

Tema 1.5.1. KwucnoTs! ¥ ux cBOMCTBA

Kucnotel m ux cBoiicTBa. KHCIOTBI Kak 3JEKTPOJMTHI, UX KIACCUPHUKAIMS MO PA3TUYHBIM
MpHU3HAKaM. XUMHUYCCKUEC CBOWCTBA KHCJIOT B CBETE TCOPHH 3JICKTPOIUTHUICCKON TUCCOIMAITUH.
OCOOCHHOCTH B3aMMOJICHCTBHS KOHIICHTPUPOBAHHON CEPHOM M a30THON KHCIIOT C METaJUIaMH.
OCHOBHBIE CIIOCOOBI TOJTYYCHUS KHCIOTBIL.

IpakTuueckass padora Ned. VcnpiTaHHe pacTBOPOB KHUCIOT WHAMKaTOpamMu. B3aumoneiicTBue
METAJJIOB C KHCI0TaMH. B3anMoaeliCTBHE KHCIOT C OKCHAAMHU METaJI0B. B3anMoaeicTBHE KUCIIOT
C OCHOBaHMAMH. B3anMmoaelcTBre KUCIIOT C COJIIMH.

Tema 1.5.2. OcHOBaHUs U UX CBOMCTBA.

OcHoBaHHUS ¥ WX cBoicTBa. OCHOBAaHMS KaK DJIEKTPOJUTHI, UX KIACCHU(PHUKAIUSA O Pa3IUIHBIM
npu3HakaM. XHUMHUYECKHE CBOWCTBA OCHOBaHMI B CBET€ TEOPUU DJIEKTPOIUTHUECKOM
JUCCOIMalnu. Pa3iokeHne HEPaCTBOPUMEIX B BOJIC OCHOBaHHHA. OCHOBHBIC CIIOCOOBI MOTyUCHHS
OCHOBaHUH.

IIpakTnuyeckas padora Ne4. cnbiTanue pacTBOpoB Lienoueil HHAUKaTOpaMu. B3aumoneiicteue
mienoyeil ¢ conaMu. PasnoskeHne HepacCTBOPUMBIX OCHOBAaHUI.

Tema 1.5.3. Coiu 1 uX CBOMCTBA.

Conu u ux coiictBa. Conn Kak 351eKTposauThl. Colli cpeHue, KUCIble 1 OCHOBHbIE. XUMHUYECKH
CBOKCTBA COJIEH B CBETE TEOPUH DIEKTPOIUTHUECKON nrucconmanuu. CrocoObl MOMydeHuUs COJeH.

I'ugponus coneid.

Ipakrnyeckas padora NeS. BzaumopeiictBue coneil ¢ merannamu. Bzaumogeiicteue coneit apyr
C IpyroMm.

IpakTuyeckass padora NeS. 'uaposnns coneid pa3IMyHOTO THIIA.

Tema 1.5.4. Oxcums! 1 MX CBOMCTBA.

Oxcugsl M ux cBoiictBa. ConeoOpasylomme M HecojeoOpasyroonme Okcuibsl. OCHOBHEBIE,
9




aM(pOTEepHbIE M KHUCJIOTHBIC OKCHIBL. 3aBHCHMOCTH XapaKTepa OKCHIAa OT CTENCHHW OKHCICHHUS
00pa3syromiero ero Meramia. XMMHIECKHE CBOHCTBA OKCHIIOB. [loTydeHre OKCHIIOB.

Jdemoncrpauuu. B3aumoseiicTBre a30THOM 1 KOHLIEHTPUPOBAHHON CEPHON KHUCIOT ¢ METaJUIaMHU.
lopenue ¢ochopa u pacTBopeHHe NpoOayKTa ropeHus B Bojae. IlomydeHue W CcBoiicTBa
am¢orepHoro runpokcuaa. HeoOpaTumerid ruaposin3 KapOuaa kambims. OOpaTUMBIA THIAPOIU3
coJIed pa3InYHOro TUIMA.

[poduabHbie n MpodeccHOHATHHO 3HAYHMBIE 3JIEMEHTHI coaep:kaHus. [IpaBuia pa3doapicHus
CepHON KHUCIOTHL. Mcroib30BaHHE CEPHOM KHUCIOTHI B MPOMBINUICHHOCTH. Enkue mienouwu, ux
WCTOJIb30BaHUE B IMPOMBIIIJIEHHOCTH. lalieHas W HeramieHass W3BECTb, €€ INpPUMEHEHUE B
cTpoutenseTie. [wrc u anebacTp, THIICOBAHUE.

IlousTue o pH pacTBoOpa. KI/ICHOTHaH, meJI04Hasd, HeﬁTpaJ'ILHaH CpCbl paCTBOPOB.

CamocrosiTeJibHasi padoTa 00y4arouuXcsl.

OkcHIpl U THUAPOKCHIBI METAUIOB. 3aBUCHMOCTb CBOWCTB I3THX COEAMHEHHUH OT CTerneHeu
OKHCJICHHS METAJUIOB. 3HAUEHHE METAJUIOB B IPUPOJIE M )KU3HK opraHu3MoB. Kopposust MeTasuios.
[TonsaTue xoppo3uu. XuMHUECKasi KOPPO3us. DINEKTPOXUMHUUEcKas Koppo3us. CrocoObl 3aIuThl
METaJUIOB OT Koppo3uu. OO0mme crnocoObl MOMyYeHHUS METAUIOB. MeTamuiel B IPHPOJE.
Merautyprusi ¥ ee BUJIbl. DJIEKTPOJHU3 PacIlJIaBOB M PACTBOPOB COSIUHEHHH METaIJIOB U €ro
MPAKTUICCKOE 3HAYCHHE.

Tema 1.6.Xumuveckue peakuuu

Tema 1.6.1. Kitaccupukanuss XUMUYIECKUX PEAKITHI

Knaccugukarnus XuMiUdecKux peakuuil. Peakuuu coeTMHeHMS, Pa3oKeHHS, 3aMEIICHIs, 0OMeHa.
Karanutuueckue peakuuu. OOpaTHMbIe U HEOOpaTUMbIC peakiuu. [ OMOTCHHBIC U TeTepOrCHHBIC
peaknuy. DK30TePMHUYECKHE W JHIOTEPMHUYECKHE peakmuH. TeruioBoil 3PQeKkT XUMHUIECKHX
peakuii. TepMoxuMuyeckre ypaBHeHHSI.

Tema 1.6.2. OKHUCIUTEILHO-BOCCTAHOBUTECIBHEIC
peakuuu.

OKHCIHTENFHO-BOCCTAHOBUTENBHBIE  peaknuu.  CremeHp  okucieHus.  OKHCIMTENh U
BOCCTaHOBJICHHE. BoccTaHOBUTEND M OKHCICHNE. MEeTO I 3IeKTPOHHOTO OajaHca sl COCTAaBICHHUS
YpaBHEHHH OKHCINTEIHHO-BOCCTAHOBUTEIBHBIX PEaKITHi.

Tema 1.6.3. CKOpOCTh XUMHUYECKHX PEAKITHH.

CKOpOCTL XUMHYCCKUX peaKuMﬁ. Ilonsatue o CKOPOCTH XUMHUYCCKHUX peaKHHﬁ. 3aBUCHMOCTh
CKOPOCTH XUMHNYCCKUX pGaKIII/Iﬁ OT PA3JINYHBIX (baKTOpOBZ MNpUpoJAbl pearnpyronmx BCHICCTB, UX
KOHIICHTpaluu, TEMICPATYPhl, IOBEPXHOCTHU CONTPUKOCHOBCHHN A U UCIIOJB30BAHNS KAaTAJIN3aTOPOB.

Tema 1.6.4.06paTUMOCTh XUMHUYIECKUX PEAKITUH.

O0paTUMOCTh XMMHUYECKHUX peakiuii. OOpaTHUMbIe U HEOOPATHMEBIC peakIiy. Peakiius 3aMenicHUs
MeIH JKeJIe30M B pacTBOpE MEIHOTO Kymopoca. Peakmym, umyniie ¢ oOpa3oBaHHEM OCajKa, ra3a
WIA BOABL. 3aBHCHMOCTH CKOPOCTH B3aUMOICWCTBHUS COJISTHOM KHCIOTHI C METaUlaMH OT HX
MPUPOABI. 3aBHCUMOCTh CKOPOCTH B3aUMOJEHCTBUS IIMHKA C COJITHOM KHCJIOTOM OT ee
KOHIIEHTpaIuy. 3aBUCIMOCTh CKOPOCTH B3auMojieicTBus okcuaa meau(ll) ¢ cepHoii KUCIIOTOM OT
TeMIepaTyphl.

Tema 1.6.5. Xumudeckoe paBHOBECHUE M CITOCOOBI €TI0
CMEIICHUS .

Xumudeckoe paBHOBeCHE U criocoObl ero cmemenus. [Ipunnun Jle-1llatense.
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KonTpoabHas padora 1 noxyroaue

Jdemoncrpauuu. [IpuMepsl HEOOpATUMBIX pEaKIMi, UAYIIMX ¢ 00pa3oBaHUEM OcajKa, Ta3a WId
BOJBI. 3aBUCHMOCTb CKOPOCTH PEakIMH OT MPHUPOABl peardupyronux BemecTB. B3amMopaeiicTeue
PAcTBOPOB CEPHOW KHCIIOTHI C PacTBOPAMH THOCYJIb(ara HATPUS Pa3THYHOW KOHIICHTPAIUH H
TeMIeparypbl. MoJiellb KHUISIIIEro Ciosl. 3aBUCUMOCTh CKOPOCTH XHMHYECKOM peaklud OT
MIPUCYTCTBUS KaTajau3aropa Ha MpUMeEpe Pas3sIo>KeHHsl MEPOKCUAA BOJOPOJa ¢ MOMOIIBIO AUOKCHIIA
MapraHiia u katajassl. Mojenb anekTpoiuzepa. MoJienb 3IIEKTPOJIM3HON BaHHBI AJISl MONTY4EHUS
amoMuHUsL. Moienb KOJIOHHBI CHHTE3a aMMHaKa

IIpoduabubie W mnpodeccHoHATBHO 3HAYMMBbIE 3JJIeMEHTHI cojaep:kaHus. [lonstue 00
AJIEKTPOJIH3E. DIIEKTPOJIM3 PACILIABOB. DJEKTPOJIHM3 PACTBOPOB. DIEKTPOJUTUICCKOE TOTyISHHE
amfomuHus. [IpakTHdeckoe NpHMEHEHHE OJIIEKTposn3a. | ampBaHOIDIACTHKA. [ aabBaHOCTETHS.
PadmaMpOBaHNe IBETHRIX METAIIIOB.

Karanu3. ['omoreHHsie u reTteporeHHble KaTaiausatopbl. [IpomoTtopsl. KaramuTuueckue sapl.
WHruouTops!.

HpOI/I?)BO,HCTBO aMMHUaKa: CbIpbE, alllaparypa, Hay4YHbIC IPUHIIUIIBIL.

CamocTosiTe1bHast padoTa 00y4alOLIHXCH.

OkucnuTeNnbHbIE  CBOWCTBA:  B3aUMOJEHMCTBME C  METalJlaMH,  BOJOPOJOM,  MEHee
AMEKTPOOTPULIATEILHBIMU HEMETAJUIAMU HEKOTOPBIMH CIO0XKHBIMH BEIIECTBAMH. XMMHUS B XKU3HU
oOmecTBa. XHWMH3alMsA CEJIBCKOrO Xo3sicTBa. OTpHIATeNnbHBIC MOCIEACTBHA XUMHU3AIMH
CENIBCKOTO XO03siiicTBa M 00pr0Oa ¢ HUMHU. XWMUS U HOBCEIHEBHAs KM3Hb 4ejoBeKa. [lomamHss
anredka. CpecTBa IMYHON TUTHEHB! M KOCMETHKH. XUMHMS U TUIA. XUMUSI U TCHETHKA.

2 noayroaue
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Tema 1.7. MeTa/lIbI 1 HEMETALIBI

Tema 1.7.1. Merayuisl.

Mertamnel. OCOOCHHOCTH CTPOCHHS aTOMOB W KpHCTALIOB. (DU3MYECKHE CBOWCTBA METaJLIOB.
Knaccupukanus MeTauloB TO pa3MYHBIM TNpHU3HAKaM. XWUMHYECKHE CBOWCTBA METAJLIOB.
DIIEKTPOXUMHUYUECKUH Psijl HANIPSKEHUH MeTaioB. MeTramioTepMusi.

O6mme cnocoObl mosydeHus MeTamoB. lloHarne o wmetamryprud. [lupomerammyprus,
THIPOMETAILTYPIrHs U AseKTpoMeTautyprist. CIuiaBbl YepHbIC U [IBETHBIC.

Tema 1.7.2. Hemerammnsl.

Hemeramnel. Ocobennoctu CTPOCHHSA aTOMOB. Hemeramner — IMPOCThIC BEILIECCTBA. 3aBUCUMOCTh
CBOICTB TajJOr€HOB OT HX IIOJOXKCHUSI B HepHOﬂH‘IGCKOﬁ cucteMe. OKHCIHTENbHBIC |
BOCCTAHOBHUTEIbHEIC CBOICTBA HEMETA/UIOB B 3aBHCHMOCTH OT HX IIOJOXKCHHSI B pany
QJICKTPOOTPUIATCILHOCTH.

IIpakTnuyeckas padora Nel.
[MToxyuenne, cobnpanue n pacro3HaBaHKE ra3oB. PenieHne sKCepuMEHTaNbHBIX 33/1a4.

Hemoncrpauun. Kosmuekuus meramnioB. B3zaumoneicTBue MeTayuioB ¢ HeMmeTaiamu (kenesa,
LUHKA U aJIOMUHUS C CEPOM, aJJFOMHHHUS C HOAOM, CYPbMEI C XJIOPOM, TOPEHHE JKejIe3a B XJIOpe).
I'openne MeTamioB. ATFOMHHOTEPMHS.

Komrekmust HemetaimoB. ['opeHne HeMmeTauioB (Cephl, cbocldlopa, yrisi). BelTecHeHWe MeHee




AKTHBHBIX I'aJIOTEHOB M3 PaCTBOPOB X COJIel 00jiee aKTHBHBIMH T'allOreHAMH.

Moyieb IPOMBIIUIEHHOH YCTaHOBKH JUISl IPOU3BOJICTBA CEPHON KUCIIOTHL. Moiess nedn it 00xKura
n3BecTHsKa. KoJUleKkiun npoayKuuid CHIIMKaTHOW HpoMbliuieHHOCTH (cTekia, dapdopa, dasHca,
LIEMECHTA Pa3JIMIHBIX MapoK | JIp.)

[podunbHbie U npodeccHOHATHHO 3HAYHMBIE JIEMEHThI coAep:kaHus. Kopposus MeTanios:
XAMHUYECKas U AIEKTPOXUMHUYECKas. 3aBHCUMOCTh CKOPOCTH KOPPO3UH OT YCIOBHH OKpY’KalomIen
cpensl. Knaccnpukamust KOppo3Wd METaUIOB MO pa3iudHBIM Tpu3HakaM. CrocoObl 3aIiuTsl
METAJUIOB OT KOPPO3HUH.

[Ipou3BOACTBO UyTYHA U CTaJH.

[omy4yerne HeMeTaUTOB (PPAKIIMOHHON IEPETOHKON KUIKOTO BO3IyXa U 3JICKTPOIM30M PACTBOPOB
WJIM PACIUIaBOB AJIEKTPOJIUTOB.

CuiiMKaTHas IPOMBIIIIICHHOCTh. [IpOU3BOICTBO CEPHOM KUCIIOTHI

CamMocTosiTe1bHast padoTa 00y4aronuXCcs.

Poib MeTanioB B HCTOPHM YEIOBEYCCKOW NUBHIU3ANMH. VHEPTHBIC WIH OIarOpOJHBIC Ta3bl.
Poxnaromme conu - ranoreHsl. Mcropusi 1IBeICKOH CHUYKK. XUMHSI HEMETAJIOB B MOeH
npodecCHOHANBHOM AesTenbHocTH. Metambl. [Tonoxenue MetaiuioB B [leproauyeckoii cucreme
U OCOOCHHOCTH CTPOCHHUS MX aTOMOB. [IpOCThIe BEIECTBAa - METAJUIBI: CTPOCHHE KPUCTAIUIOB U
MeTaJuIndeckas XuMu4eckas CBsi3b. OOmme (Qu3MUeckne CBOHCTBA METAUIOB H X
BOCCTAHOBHTEJIFHBIC CBOMCTBA: B3aNMOJICHCTBHE C HEMETANIaMH BOJOH, KACIOTaMH, PacTBOPAMH
coyiel, OpraHUMYeCKMMH BeEIlECTBaMU €O IienoyaMu.Metamisl B mnpupone.  Hemeramnsl.
[MomoxeHne HEMETANIOB B NEPHOIMYECKONW CHCTEME, OCOOEHHOCTH CTPOCHHS HX AaTOMOB
DJIEeKTPOOTPUIIATENEHOCTE. biaropomHsie ra3pl. DJIEKTPOHHOE CTPOSHHE aTOMOB OJIAaTOPOIHBIX
ra30B U OCO6CHHOCTI/I UX XUMHUYCCKHUX U (l)I/ISI/IquKI/IX CBOﬁCTB. HeMeTaHJ’lI)I - l'IpOCTI)Ie BCIIICCTBA.
ATOMHOE ¥ MOJICKYJIIPHOE HX CTpOeHHE. AJUToTponus. XUMUYECKHE CBOMCTBA HEMETAIIIOB.

Pa3zgen 2. OPTAHUYECKASA XUMHUA
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Tema 2.1. OCHOBHBIC IOHSITHSI OPTAHMYECKOH XUMHH
M TeOpHsl CTPOCHH s OPraHNYeCKNX COeANHEeHMIA

Tema 2.1.1.IIpeameT opraHu4ecKoil XUMHH.

HpeuMeT OpFaHquCKOﬁ XUMHH. HpPIpO,HHI)IG, HUCKYCCTBCHHBIC U CUHTCTUYCCKUC OPTaHUYCCKHUC
BCIICCTBA. CpaBHeHI/IC OpraHU4YCCKUX BCHICCTB C HCOPraHNMICCKUMU. BanentHocTs. XumMudueckoe
CTPOCHUC KaK MOPAAOK COCANMHCHUSA aTOMOB B MOJICKYJIbI 11O BaJICHTHOCTH.

Tema 2.1.2.Teopust cTpoeHHs OPraHUYECKUX
coequnenuii A M. bytneposa.

Teopust ctpoenusi oprannueckux coeauHenunit A.M. bytnepoBa. OCHOBHBIE MOJOXKEHUSI TEOPUU
XHUMHUYECKOT0o cTpoeHus. M3omepus u uzomepbl. XUMUYECKUE (GOPMYIBI U MOJCITU MOJICKYN B
OPraHNYeCKON XUMHH.

Tema 2.1.3. Knaccudukaruss OpraHIIecKUX BEIIECTB.

Knaccudukanus opranndeckux BemiecTB. Kiaccnpukamus BEMIECTB 1O CTPOCHHUIO YIIIEPOIHOTO
CKeJeTa M HaJN4Iuio (QYyHKIMOHAJIBHEIX Tpymil. ['omomorn u romonorus. Hauama HOMEHKIATYpHI
IUPAC.

Tema 2.1.4.Knaccudurarus peakiiud OpraHnIecKuX.

Knaccupukamuss  opraHW4YecKMX — peakuu. Peakiuu  TpUCOCOWHEHUS  (THOPHUPOBAHMUS,
raJlOTeHAPOBAHMUS, THIPOTaJIOTCHUPOBAHUS, THIPATAIIH). Peakunn OTIICTUICHUS
(meruapupoBaHUs, NETHAPOTAIOTEHUPOBAHMUS, AETHApaTanuu). Peaknmn 3amermieHus. Peaxrmmn
HM30MEpHU3aIHH.

IpakTuuyeckas padora Nel. M3roToBiieHrne MoJIeei MOJIEKYJT OPTaHUIECKUX BEIIECTB.

Jdemoncrpauuu. Monenu MOJEKyJl TIOMOJIOTOB U H30MEPOB OPIaHWYECKUX COEAMHEHUH.
KauecTBeHHOEe OOHapy)XEHHE yIJepoja, BOJOPOJAa W XJIQpPA B MOJIEKYJaX OPraHMYecKHX
1




COCIUHEHHUM.

IIpoduabubie n npodeccHOHATHHO 3HAYNMBbIE J1eMeHTHI cofep kanus. [lonsTue o cydcTpate
u peareHTe. Peaknuu OKHUCIIEHMS UM BOCCTaHOBJIEHUS OpraHuueckux BemecTB. CpaBHeHUE
KJaccuUKaUy COeJMHEHUH M KilacCH(UKAIMU peakuuii B HEOPraHMYECKOH M OpraHM4ecKou
XMMUH.

CamocTosiTeJibHasi padoTa 00y4arouuXCsl.

Kparkue cBemeHUs] MO MCTOPHH BO3HUKHOBCHHS M Pa3BUTHS OpraHWdeckod xumuu. JKusHp 1
nesitenbHOCT A.M. BytnepoBa. Butammsm m ero kpax. Poib OTeUecTBEHHBIX YYEHBIX B
CTaHOBJICHUW W Pa3BUTUH MHPOBON OpraHndeckod XuMuH. COBpEMEHHBIE IPEICTABICHHUS O
TEOPHUU XUMUYECKOTO CTPOECHUS

Tema 2.2. Yri1eBoAOpOAbI M UX HPUPOAHBIE
HMCTOYHHMKH
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Tema 2.2.1.AnkaHbl

AnkaHbl. AIKaHBI: TOMOJIOTHYECKHMI pdaa, HU30MEpUd U HOMCHKJIATypa alIKaHOB. XUMHUYCCKHUE
CBOIiCTBa aJIKAHOB (MeTaHa, 3TaHa)Z TOpeHUEC, 3aMCHICHUC, PAa3JIOKCHUC, ACTUAPUPOBAHUC.
HpI/IMeHGHI/IG aJIKaHOB Ha OCHOBE CBOMCTB.

Tema 2.2.2.AnKeHBI.

AnkeHpl. DTWIeH, €ro TmoiydeHWe (JACTHIPUPOBAHHUEM  JTaHa, JACTOJMMEpPU3aIUCH
MONMATHIIEHA). | OMOJIOTHIEeCKIHA ps, N30MEPHS, HOMEHKIIATYpa ajJKeHOB. XMMHYECKHEe CBOICTBa
STWJICHA: TOpEHHe, KadeCTBEHHBbIC peakiuu (oOeciBeunBaHWe OPOMHON BOJBI M pacTBOpa
MIepMaHTaHaTa Kajns), THApaTais, noauMepnsanus. [ [pumMeHeHne 3TuieHa Ha OCHOBE CBOWCTB.

Tema 2.2.3. JIneHBI U KayIyKH.

Juensl n kayuyku. [loHsiTme 0 AMeHax Kak yIJIEBOJOPOAAX C JIBYMS IBOMHBIMH CBS3SMH.
ComnpspkeHHBIE TUEHBI. XWMHYECKHe CBOWCTBa OyTaaweHa-1,3 W wu3ompeHa: obeclBeYMBaHHUE
OpOMHOM BOJIBI M MOJIMMEPHU3aIs B KayayKu. HaTypanbHbIl 1 CHHTeTHYECKHE KayayKu. Pe3nHa.

Tema 2.2.4. ATKUHBI

ATNKUHBL. ATETHICH. XUMUYECKHE CBOWCTBA aIlleTHJIEHA: TOpeHHe, oOecIBEYMBAHHE OPOMHOI
BOJbI, MPUCOEAMHEHUE XJIOPOBOAOpOAa M Tuiparauus. [IpumMeHeHHe aleTWIeHa Ha OCHOBE
CBOMCTB. MexKKJ1accoBast U30MEpHs C ajJKaIlueHAMH.

Tema 2.2.5. Apensl.benzon.

Apenbl.  benszon.Xumuueckue — cBolicTBa  O€H30Ja:  TOpEHHME, pEaKUUM  3aMELICHHs
(raorenupoBaHue, HUTpoBanue). IlpuMeHeHne 6eH30J1a HA OCHOBE CBOMCTB.

Tema 2.2.6. IIpupogHbIe HICTOUYHUKH YTIEBOAOPOAOB.

[TpuponHble MCTOYHUKM YIIIEBOAOPONOB. [IpupoaHbIil Ta3: cocraB, NPUMEHEHHE B KauyecTBE
tornBa. Hedre. Cocras u nepepadorka Hedru. Ileperonka nedpru. Hedrenpomykrsl.

[pakrnyeckasi padora Ne2. O3HAKOMIICHHE C KOJUICKIMEW 00pa3loB HE(TH U MPOIYKTOB €¢
nepepabOTKU. M ¢ KOJUICKIMEH KayqyKOB 1 00pa3iiaMu U3/ICIHI U3 PE3UHBIL.

Jdemoncrpauuu. ['openne metana, aTuieHa, auetwieHa. OTHOIIEHHE METaHa, ITUJICHA, alleTHIICHA
1 OCH30/1a K pacTBOpaM IepMaHraHara Kajaus u OpoMHOH Boje. [lonydeHue ITHICHA peakiuen
JeTUApaTalliy ATaHOJA, alleTHIICHa — THAPOIN30M KapOuaa Kanblus. PasnokeHue kaydyka mpu
HarpeBaHWH, HCIBITAHHWE MPOTYKTOB DPA3lIOKEHHUs Ha HempenensHocTh. Kosurekmms o0Opas3moB
HepTH W HedrenmpoaykToB. Kommekmms «KaMeHHBIH yroiap W HPOXYKIHSA KOKCOXHMHYECKOTO
MIPOU3BOJICTBAY.
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IIpodunnbHbie M mnpodeccHOHAIBLHO 3HAYHMBIC 3JIEMEHThI cofep:xkanmsa. IIpasuno B.B.
MapxkoBuukoBa. Knaccudukanys n Ha3HaueHHe KaydykoB. Kitaccudukaums 1 Ha3HauCHHUE PE3UH.
Bynkanuzanus xaydyka.

[onmy4yenne aneTHiIeHa TMHPOIM30M MeTaHa M KapOWAHBIM CIIOcOOOM. Peakius mojmMepHu3anun
BUHWIXJIOpUA. [TOMMBUHIIXIIOPH U €ro IpuMeHeHue. Tpumepu3amus areTiieHa B OSH301I.
[Tonstre 006 skcTpakiuu. BoccTaHOBIEHHE HUTPOOCH30JIa B aHWIUH. [ OMOJIOTHYECKUN psif
apeHoB. Tonyon. HutpoBanue Tonyosna. TpoTui.

OCHOBHBIE HaIPaBJICHUS TIPOMBIIIUICHHOH NIepepaboTKH MPHUPOIAHOTO Ta3a.

[omyTHEI HEQTIHOI Ta3, ero nepepadboTKa.

[Tpouecchl NMPOMBILUIEHHOH NepepadoTKH HePTH: KpeKHHT, pudopMuHI. OKTaHOBOE YHUCIIO
OCH3MHOB M LIETAHOBOE YHCJIO JAU3EJIBHOro TomMBa.KokcoXuMMuueckoe NPOW3BOJCTBO M €ro
IPOAYKIUSL.

CamMocrosiTe1bHast padoTa 00y4aronuXCs.

OKONOTMYeCKHEe aCHeKThl UCIONb30BaHUs YIIIEBOJOPOJHOIO ChIPhS. DKOHOMHUUYECKUE ACMEKTHI
MEXyHapOAHOIO COTPYJHUYECTBA IO UCIIOJIB30BAaHUIO YIIEBOJOPOIHOTO ChIphs. [{ukiaoankaHsl -
0COOCHHOCTH CBOMCTB. ApOMaTHUECKHE YIIIEBOJOPO/IbI KAK ChIPhE JUIs TPOM3BOACTBA IIECTHIIIIOB.

Tema 2.3. Kucaoposa-
co/iepKalie OPraHuYecKue CoeIHHEeHNsI
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Tema 2.3.1. CriupThI.

Cruptel. [Tonydenne sTaHONa OpO’KEHHEM TIIIOKO3BI M THIpAaTaliied 3TWieHa. | mapokcuibHas
rpymnmna kak (yHKOHOHaibHasA. [loHATHE O TpEAENbHBIX OJHOATOMHBIX CIHPTaX. XHWMHUYECKHe
CBOWCTBA 3TaHONA: B3aWMOJCHCTBHE C HATpPHEM, OOpa30oBaHWE IPOCTHIX W CIOXKHBIX 3(HPOB,
OKHCIICHHE B anpAeTHI. [[puMeHeHne 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIN3M, €T0 TIOCIECTBHS
U TIpeIyTpeXICHIE.

[munepuH  Kak —MPENCTaBUTENh MHOTOATOMHBIX cmupTOB. KauecTBeHHas peakius Ha
MHOTOATOMHBIC CIUPTHI. [IprMeHeHHe TIIepHHa.

IIpaktnuyeckass pabdora Ne3. PacrBopeHume rimMmepmHa B BOJAE M B3aHUMOACUCTBHE C
rugpokcugom meau(ll).

Tema 2.3.2. denou.

®Ocenon. dusnveckue U XUMHUYCCKUE CBOWCTBa (heHoNa.B3anMMHOE BIHMSHHE aTOMOB B MOJICKYJIC
(deHONA: B3aMMOACHUCTBUE C THAPOKCHUIIOM HATPHS M a30THOU kuciaoTol. [Ipumenenne penona Ha
OCHOBE CBOIICTB.

Tema 2.3.3. Anpneruasl.

Anpnerunpl.  Tlomstue 00 anpaeruaax. AJjpaerugHas rpynmna  Kak — (QYHKIMOHAIbHAS.
dopManbaeru U ero CBOHCTBA: OKHUCIEHHE B COOTBETCTBYIOLIYIO KHCIOTY,BOCCTAHOBJICHHUE B
cOOTBeTCTBYOIUI crmpt. [lomydeHne anbaeTHAOB OKHCICHHEM COOTBETCTBYIOIINX CITHPTOB.
[Tpumenenne Gopmanbaeruaa Ha OCHOBE €TI0 CBOMCTB.

Tema 2.3.4. KapOOHOBBIE KUCIIOTHI.

KapbonoBsie xuciotel. llomsTHe 0 KapOOHOBBIX KucioTax. KapOokcmipHass Trpymma Kak
¢yHKUIMOHANbHAA. [ OMOJIOTHYECKHI PA MPENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Momy4yerne kapOOHOBBIX KHCIOT OKHCICHHEM allbJCTHIOB. XWMHUYECKHE CBOIMCTBAa YKCYCHOMN
KHCJIOTHI: 00IIMe CBOICTBAa C MUHEPAIbHBIMU KHUCIIOTaMH M peakuus stepudukanuu. [Tpumenenne
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. BrIcIne )KupHbBIE KUCIOTHI HA IPUMEPE aIbMUTUHOBOM U
CTEapUHOBOM.

IIpakTuuyeckass padora Ne3. CBoiicTBa YKCyCHOH KHCJIOTBI, o0Imue cO CBOMCTBaMH
MUHEPAJIbHBIX KUCIIOT.

Tema 2.3.5. CrioxxHbIe 3QUPHI U KUPBL

Croxusle 3¢upsl u xupbl. [lonyuenne cnoxHbIX 3¢UpoB peakumeil srepuduranun. CiroxHbIe
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3¢upHI B IPUPOJIE, UX 3HaYeHUEe. [I[puMeHeHNe CII0XKHBIX 3(UPOB HA OCHOBE CBOWCTB.
Kups kak crnoxssie a¢upbl. Kinaccudukanms sxupoB. XMMUYECKHUE CBOWCTBA )KUPOB: THIPOJIU3 U
THIPUPOBAHUE KUAKUX XKUPOoB. [IprMeHeHue )KUpOoB Ha OCHOBE cBOICTB.MbLa.

IpakTnyeckas padora Ne4. Jloka3areabCTBO HEMPEIEIbHOTO XapaKTepa >KUIKOT0 KHpa.

Tema 2.3.6. YrneBonsl.

VYraeBospl. YIIeBoIbl, UX Kiaccu(UKalus: MOHOCaxapuabl (TIOKO03a, QPYyKTO3a), JAUCaXapuibl
(caxapo3za) u mosmcaxapuIsl (Kpaxmall U IMeJUTI0JI03a).

I'moxo3a — BEmECTBO ¢ ABOHCTBEHHOW (yHKIMEH — albAerHA0CIUPT. XUMHUYECKHAE CBOHCTBA
TJIFOKO3BI: OKHCIIEHHE B TITIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, CIIUPTOBOE OpOKEHHE.
IIpumenenue riaoKo3bl HA OCHOBE CBOMCTB.

3HayeHWe YIIEBOJAOB B IKUBOM NPUPOAEC W OKU3HH 4UeNOBeKa. [loHATHE O peakIsax
MOJIMKOHJICHCALIMY Y THUJPOJIN3a Ha MPUMEPE B3aMMOIPEBPAICHHI: TI1I0K03a —> MOJUCcaxapHl.

IMpakruyeckas padora Ned. B3auMoaeiicTBrE IIIIOKO3bI B caxapo3bl ¢ ruapokcuaom meau(ll).
KauecTBeHHas peakiusi Ha KpaxmaJl.

JemoncTpanun. OxucieHne cnupra B anpieru. KadecTBeHHBIE peakiuyd Ha MHOTOATOMHBIC
cnuptel. PactBopuMmocTh (eHONa B BoJe Npu OOBIYHOW TeMmmeparype W IpH HarpeBaHHH.
KauectBennble peakuuu Ha QeHoi. Peakumsi cepeOpsHOro 3epkajia ajbJerHIOB U TIFOKO3BIL.
OKHCIIeHNE allbJIETH/I0B M TIIIOKO3BI B KMCIOTY ¢ nomotubto ruapokcuaa mean(ll). Kauecrsennas
peakuust Ha kKpaxmai. Komexims apupHbIX Mace.

IIpopunbubie U MpodeccCHOHATBLHO 3HAYMMbIE 3JIEMEHTHI COAepPKaHUsl. MEeTUIIOBBINA CIUPT U
€ro KCIOJIb30BaHNE B KAUE€CTBE XMMHUECKOTO ChIphs. TOKCMYHOCTh METAHOJIA U MIPaBUIIa TEXHUKHU
OezomacHOCTH NpU paboTe ¢ HUM. OTWICHIVIMKOIb M €ro IpuMeHeHHe. TOKCHMYHOCTh
STHJICHTJIMKOJIS U TIPAaBIJIa TEXHUKH 0€30MaCHOCTH TpH paboTe ¢ HUM.

[omy4yerne peHoNa N3 MPOTYKTOB KOKCOXHMHUIECKOTO ITPOM3BOICTBA U U3 OeH301a.
[omukonnencarust  ¢opmanpaeruaa ¢ ¢GeHonoM B (GEHOIO(POPMATBISTHIHYI0  CMOITY.
Arneranpaernn. [ToHATHE 0 KeTOHaX Ha MpHUMeEpe areToHa. llpuMeHeHHe aneToHa B TEXHHUKE U
MIPOMBIIIIICHHOCTH.

MHoroo0pa3ue kKapOOHOBBIX KHCJIOT (IIaBeJieBasi KUCIOTa KaK IBYXOCHOBHAS, aKpHIIOBas KUCIIOTa
KaK HempeebHas, OCH30HAsT KUCIIOTa KaK apOMaTHIecKas ).

[TnenkooOpa3zyromue Maciaa. 3aMeHa XMPOB B TEXHHKE HEIMIIEBHIM ChIpbeM. CHHTETHUECKHE
MOIOIIIE CPEJICTBA.

MornouHokucioe OpokeHHe TIIIOKO3bl. Kucnomonoynbie mnpoaykTsl. CHIOCOBaHHE KOPMOB.
Hurposanue nemntonosst. Ilupoxcunus.

CamocrosiTeJibHasi padoTa 00y4arouuXCsl.

YTeBoibl ¥ MX POJIb B )KUBOH npupojie. CTpoeHHE IIIIOKO3bI: HCTOPHSI Pa3BUTHS MPEICTaBICHUN U
COBpPEMCHHBIC BO33peHUs. Pa3BuTHe caxapHOW MPOMBINUIEHHOCTH B Poccuu. Ponb yrieBonoB B
Moeii Oyayieit npodeccuoHaEHON AesTeIbHOCTH. MeTaHoI: XeMouiust 1 xeMo(oOus. DTaHOII:
BeJIMyaifiiee 0Jaro ¥ CTpaIIHoOe 3710. AJTKOTOJU3M U ero npomiakTuka. MHOrOaTOMHBIC CIIUPTHI U
Mol OyayIiast npoQecCuOHANbHAS IEATSIbHOCTh. DOpManbIeru/] Kak OCHOBA IMOJTyUCHHsI BEIICCTB
U MaTepUANIOB Ui MOEH MpoeCCHOHATIBHOMN JesITeNbHOCTH. MypaBbUHAS KUCIIOTa B MPHPO/IC,
Hayke U mpousBozcTBe. Vcropust ykcyca. CiaoxkHbie 3QUpPHl U UX 3HAYCHHE B MPHUPOJC, OBITY U
npou3BojicTBe. JKUpbl KaK MPOAYKT MHUTAHUS U XHMHHECKOE, ChIpbe. 3aMeHa J)KUPOB B TEXHHKE




HEMHIICBBIM ChIpheM. HexBaTka poI0BONBCTBHUS KaK riIo0aibHas Mpo0OIeMa YeIOBEUSCTBA U Ty TH
ee peueHusi. CpeacTBa TUTMEHBI HA OCHOBE KUCJIOPOJICOAEPKALIUX OPraHUYeCKUX COEAMHEHUU.
Cunrernyeckue Moromre cpeactsa (CMC): TOCTOMHCTBA U HEJIOCTATKH.

Tema 2.4. AzoTcoaep:kalue OpraHu4ecKne
coequHeHus. Iloaumepsl

Tema 2.4.1. AMUHEL

Awmunsbl. [lonarne 06 amuHax. Anudarndeckue aMHUHBI, MX KiIaccH(UKAys ¥ HOMEHKJIATYypa.
AHWIVH, KaKk opraHuveckoe ocHoBaHue. [lomydeHwe aHWIMHA W3 HUTpoOeH3zona.llpumeHeHue
AHWJIMHA HA OCHOBE CBOMCTB AMHUHOKHUCIIOTBI.

Tema 2.4.2. AMUHOKHUCIIOTBI.

AMUHOKHCIIOTH. AMHWHOKHCIOTHI Kak aM(oOTepHble TU(PYHKIHNOHAIBHBIE OpPTaHUYECKHE
COCTMHEHHUS. XUMHUYECKHE CBOWCTBA aMUHOKHCIIOT  B3aUMOJICHCTBHE CO IIEI09YaMH, KHCIOTaMH U
IpyT ¢ ApyroMm (peakius MOJMKOHAeHcanun). IlenTuanas cBsi3p M MOJMUIENTHABL. [IprMeneHme
aMHHOKHCIJIOT Ha OCHOBE CBOHCTB.

Tema 2.4.3. benku. [Tonmumepsl

Benxu xak 6momonmmepsl. [lepBudHas, BropudHasi, TpeTHIHAS CTPYKTYPhI OETKOB. XMMHYECKIE
CBOIiCTBa OCIIKOB: TOPEHHUE, ICHATYPAIIHS, THAPOJIN3, IBETHBIC peakuuu. buonornyeckue ¢yHKIUA
6enxoB. [Tomimepsl..benku 1 momucaxapuapl Kak OUOTIOIUMEPHL.

Tema 2.4.5. [Tnactmaccel. BonokHa, ux kinaccudukanus.

IImactmaccal. HonyquI/[e MOJIMMEPOB peaxuneﬁ nojmMepusaluu " = IMOJUKOHACHCALIUU.
TepMOl’IJ’IaCTI/I"IHLIe 1 TCPMOPCAKTHUBHBIC MTJIACTMACCHI. Hpe}.‘lCTaBI/ITGHI/I mIacTtMacc.

Bonoxna, ux KJ'IaCCI/I(i)I/IKaHI/IH. HOHy‘ICHI/Ie BOJIOKOH. OTZ[GJ'ILHLIG NpeACTaBUTCIIA XUMUYCCKUX
BOJIOKOH

IIpakTnyeckas padora NeS. Pacno3HaBaHue niaacTMacc U BOJOKOH.

IIpakTuyeckass paGora NeS. PemeHne dKCIepUMEHTAIBHBIX 3ajady Ha HICHTH(UKALHIO
OPraHMYeCKUX COCMHEHUN

JdemoncTpanmnu. B3anmoseiicTBue aMMHaka U aHWJIMHA C COJISTHOM KUCJoTOM. Peakuust aHunnHa ¢
O6pomHOIT Bomoi. Jloka3aTrensCcTBO HAMMYUS (YHKIHMOHAJIBHBIX TPYII B PacTBOpPax aMHHOKHCIOT.
PactBopenne m ocaxaeHune OenkoB. lIBeTHhie peakiuu OenkoB. ['OpeHHE NTHYBETO Tiepa M
IEPCTIHON HUTH.

IpoduiabHbie 1 NMPodecCHOHAILHO 3HAYUMBbIE JJIEMEHTBI CO/IepKAHUsl. AMHHOKAIIPOHOBAS
kucsiora. KanpoH Kak npeacTaBuTeb MOJIMaMUIHBIX BOJOKOH. VIcToib30BaHue ruIpoiin3a OeaKoB
B MIPOMBIIIIJICHHOCTH. TTonuBUHUIXIIOPHU, noJITeTpadTOpPITHIICH (Teduton).
®Oenonopopmanpaeruaapie  mwiactMaccbl.  Lemmynoua.  [IpoMbINICHHOE — MPOW3BOJCTBO
XHUMHUYECKHX BOJIOKOH

CamMocTosiTe1bHast padoTa 00y4aronuXCs.

AMMHMAaK W aMHUHBI - OECKHCJIOPOIHBIE OCHOBaHWS. AHWIMHOBBIE KPAaCUTEIH: HCTOPUS,
NIPOM3BOJICTBO, IEPCIEKTHUBA. AMHHOKHCIOTHI - aM(OTepHble OpraHHYeCKHE COETUHEHHMS.
AMHMHOKHCIIOTBl -  «KHUPIMYMKH»  OEJKOBBIX MoJjekysl. CHHTeTHYecKHe BOJIOKHAa Ha
aMHHOKHCJIOTHOH OCHOBe. «JKn3Hb 3TO cnoco0 cymiecTBOBaHHs OENKOBBIX Teil...» CTPyKTyphI
Oemka W ero AecTpyKTypupoBaHue. buonormueckme ¢yHKunn OenkoB. benxoBas ocHoBa
nmmynutera. CIINJ] u ero mpodmrakrtuka. [dedunut Oenxa B NMHIIEBBIX MPOAYKTAaX H €rO
MPEOJONICHNE B paMKax IJTOOaJbHON IIPOJOBOJILCTBEHHOM NpOrpaMMbl. XUMHS M OHOJIOTHSA
HYKJICHHOBBIX KHCJIOT.

JAnddepenniupoBannblii 3auer

BCEI'O:

78
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s xapakmepucmuxu yposHs 0c80eHUsl y4eOH020 Mamepuaia UCoNb3YIOmcs ciedyrouue 0603HAYeHUS:

1. - O3HAKOMUTEJBHBIN (Y3HaBaHUE paHEE U3yUYCHHBIX OOBEKTOB, CBONCTB);
2. - PENIPOYKTUBHBIH (BBITOJHEHHUE ACATEIBHOCTH IO 00pa3ily, MHCTPYKIIMH WIIA IO PYKOBOJICTBOM)
3. - IPOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSITEIILHOE BHIITOJIHEHHUE JESITEIPHOCTH, PEIICHNE MPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIM3AIIMA YYEBHOU JUCITATLIIAHBI

3.1. Tpe6oBaHuA K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecrevyeHn 0
Peanuzarust yaeOHON AMCIUIUIMHBI TpeOyeT Haluyusi ydeOHOro KaOWHeTa W J1abopaTopuu
XUMHH.

Ob6opynoBanne yaeOHOTO KabUHETa U TabOpaTOpHH:

- MOCAI0YHBIE MECTA MO KOJUYECTBY 00yUYaIONINXCS,;

- pabouee MecToO TMpenojaBaTenisi, OOOPYJOBAaHHOE IEPCOHAJIbHBIM KOMIIBIOTEPOM  C
JUIEH3UOHHBIM WM CBOOOJHBIM MPOrPaMMHBIM OOECIEYEeHHEM, COOTBETCTBYIOIIMM pa3jeiam
MIPOrpaMMbl U MOAKIIOUYEHHBIM K ceTd Internet u cpencTBaMu BeIBOJA 3BYKOBOM HH(OpMaIINY;

- IEMOHCTpPAIMOHHBIN CTO;

- BBITSDKHOM 1IKad;

- yueOHO-HarIAIHbIE TIOCOOMsT W J1abopaTopHOE OOOpYAOBAaHHE: TEPHOIUYECKAs CHUCTEMa
XuMH4ecKuX iemMeHToB .M. Menaeneesa, psia HANPsHKEHUM METAIUIOB, PSI 3JIEKTPOOTPULIATEIBHOCTH
HEMETAIIJIOB, TaOJIMIla PACTBOPHUMOCTHU COJIEH, KUCIOT M OCHOBaHHWM B BOJE, TUIAKATHI MO OOmIEH U
HEOPraHWYeCKOM XUMHUU; IUIAKaThl MO OPraHWYECKONM XHMHUHU, XMMHYECKas IOCyla, XUMUYECKUE
peakTuBbI, 1a0OpaTOpHBIE BECHl M PA3HOBECHI, KOJUIEKIMH: «Mertamib», «[ OpHBIE MOPOIBI»,
«IlimacTMaccsl U BOJIOKHAY, MOJEIH OPTaHUYECKUX BEILIECTB

3.1.2. TexHuveckue cpeacTBa 00yuYeHuUs:
- MYJIbTUMEIUMHBIA IPOEKTOP;
- KOMIIBIOTED IIPENOAaBaTEelIs;
- IPOEKIIMOHHBIN YKPaH;
- aBTOPCKMM KOMIUIEKT KOMIIBIOTEPHBIX IIPE3ECHTALIUN.

3.2. UudopmanmonHoe obecnevyeHue o0ydeHust

3.2.1. Y4eOHMKH 1 yueOHbIEe OCOOUs
OcHOBHbIE HICTOYHUKH:
I"a6puensa O.C. , OcrpoymoBa N.I". Xumus my1st mpodeccrii 1 CnenuaibHOCTeH TEXHUIECKOTO TTPOQHIIS.
M.: Axagemus, 2017
Banosa (Komnbutosa), B. JI. AHanuTnyeckas XxuMust 1 (PU3UKO-XMMUYECKAE METObI aHanu3a / Bamosa
(Kompinosa) B.JI., [apmuna E.U. - Mocksa :[lamkoB u K, 2018. - 200 c.: ISBN 978-5-394-01301-0. -
Texkcer : smektponnbiii. - URL: https://new.znanium.com/catalog/product/430507 (mara oOpamieHus:
23.12.2019)
boromonora, . B. Heopranmdeckas xummusi: YueOHoe mocobue / boromomnoBa N.B. - Mocksa :
Anwspa-M, UHOPA-M, 2016. - 336 c. (ITPODUns) ISBN 978-5-98281-187-5. - TekcT : 3MEKTPOHHBIH. -
URL.: https://new.znanium.com/catalog/product/538925 (nara o6parienus: 23.12.2019)
3.2.2. JlonoJHUTEIbHbIE HCTOYHHUKH:
HNutepner-pecype.
- DIEKTPOHHO — OMOIMoTeUHas cucreMa «Znanium.comy.(Pexxum mocryma: http://www.znanium.com)
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3.3 Conenuduxanus y1e0HO-MeTOAUYECKOT0 KOMILIEeKCA

Ne HaunmeHoBaHnue KoauyectBo Tun Hocureas

1 Pabouas mporpamMma 1 DJIEKTPOHHBII

2 CtaHgapT 10 CIenuatbHOCTH 1 DIEKTPOHHBIHN

3 3akoH 00 00pa3oBaHUU 1 DIEKTPOHHBIHN

4 KOMITJIEKT OIEHOYHBIX CPEJICTB 1 DIEKTPOHHBIHN

5 Pa3marounblii Matepuan, MpUMEpPHbBIE BapHaHTHI 100 DNIEeKTPOHHBIN
3aJlaHnAK 11 3a4éTa, DK3aMeHa bymakubrit

6 KoMIIekT npe3eHTanuii K JeKIIsIM 1 DNEKTPOHHBIN

7 MeTomuieckue peKOMEHIAINN K TTPAKTHIECKIM, 1 DNEeKTPOHHBIN
J1a00PaTOPHBIM paboTaM,

8 Tabmuier  (mepuogudeckasl cuctema, Tabiauma 25 ITeuaTHbie M3HAHAS

pPacTBOPUMOCTH,  3JCKTPOXUMUYECKUH  psin
HaIpPsHKSHUS METAJIIOB)
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4. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUSA JUCHHUIIJINHbI

KOHTpOJ'IL U OIICHKAa PpPE3YJbTAaTOB OCBOCHUA JUCHUIIJIMHBI OCYHICCTBJIISICTCA IIperiogaBaTeieM B IIPOIECCe
MPpOBEACHUA IPAKTUYCCKUX 3aHATHI H ﬂa60paT0pHLIX pa60T, TCCTUPOBAHHNA, a TaKKC BbIIIOJTHCHUS 06y‘IaIOHII/IMI/IC${

MHAWBUAYaJIbHBIX 3aZ[aHHﬁ, ITPOCKTOB, HCCHeHOBaHHﬁ.

PesysbTaThl 00y4eHust
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMS)
pasaen/Tema

@®opMBbI U METOABI
KOHTPOJIS U OLleHKH
pe3yJIbTaTOB 00yuYeHust

Ha3bIBaTh N3YYCHHBIC BCIICCTBA j(¢] 501078

HOMEHKJIATypawm;

«TPUBHATBHOMN MEXIyHapOaHOU

YCTHBIH o1poc,

OTIpENeNATh BAJICHTHOCTh W CTENCHb OKHUCICHHWS XHMHUYECKHX 3JIEMEHTOB, THIl XUM
COCIMHEHUSX, 3apsi HOHA, POCTPAHCTBEHHOE CTPOCHNE MOJEKYII, THUII KPUCTAJUINIECKOH P
cpensl B BOJAHBIX PacTBOPAx, OKHUCIHTENb W BOCCTAHOBUTENb, HAIIPABICHHE CMEICHHS
BIMSIHAEM Da3NYHBIX (PAKTOPOB, M30MEPHl M TOMOJIOTH, TPHHAIJIE)KHOCTH BEIIECTB K
HEOpPraHUYECKUX U OPTaHUYECKUX COEIMHEHUH; XapaKTep B3aUMHOIO BJIMSHHS aTOMOB B
peakuuid B HEOPraHMYECKOM U OpraHMueCKON XUMHUU;

NPaKTHYECKHE 3aHATHS,
nabopaTopHble paboTHl,
TECTUPOBaHHE

XapaKTepu30BaTh S-, P-, J-3JIEMEHTEHI 110 X IojoxeHuto B [lepuoanueckoii cucreme /1. Y.
MenzeneeBa; o0LIME XUMHYECKHE CBOIMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHX M OPraHMYECKHX COEJUHEHHMH; CTPOEHHE M CBOWCTBA OpPraHMYECKHX
coeaMHEeHU (YIiIeBoI0pOJOB, CHHMPTOB, ()EHOJIOB, AJBJIETHIOB, KETOHOB, KapOOHOBBIX
KUCJIOT, aMMHOB, @aMHHOKHCIIOT H YIIIEBOJOB);

NPaKTHYECKUE 3aHATHS,
nabopatopHsle paboTHl,
YCTHBIH OIIpOC

O00BSCHATH 3aBUCHMOCTH CBOMCTB XMMHYECKOTO 3JIEMEHTA U 00pa30BaHHBIX UM BEUIECTB OT
nonoxenust B Ilepmommueckoit cucreme J[.M. MenpaeneeBa; 3aBUCUMOCTh CBOWMCTB
HEOpPTraHWYECKHX BEIIECTB OT MX COCTaBa W CTPOCHUS, MPHUPOAY XHMHUYECKOH CBS3H,
3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEeakIMy OT Pa3iNYHBIX (PaKTOPOB, PEAKIIMOHHOMN
CITOCOOHOCTH OPTAaHWYECKUX COSAMHEHUN OT CTPOSHUS UX MOJICKYT,

YCTHBIH 0IIpoC,
nabopaTopHbIE 1
MIPAaKTUIECKHUE 3aHATHS

BBITIOJTHATH XUMHAYECKHUMN OKCIIEPUMECHT 110 PACIIO3HABAHUIO BaKHEUIITIX HCOPraHN4CCKUX U
OPraHNYCCKUX BCUICCTB, IMOJIYYCHUIO KOHKPETHBIX BEHICCTB, OTHOCANINXCA K U3YUCHHBIM
Kj1accaM COGI[PIHCHI/Iﬁ;

nabopaTtopHbie pabOThI

MPOBOAUTH pACUCThI IO XUMUYCCKUM (bOpMleaM 1 YpaBHCHUSAM peaKHHﬁ;

MPAaKTUYCCKUC 3aHATUL

OCYIIECTBIISITH CAMOCTOSITEJIbHBII MOUCK XUMHUYECKOW MH(OpManuu ¢ HCHOIb30BaHUEM
Pa3JIMUHBIX HCTOYHHMKOB (CIIPaBOYHBIX, HAYYHBIX W HAYYHO-TIOIYJISIPHBIX H3JaHHH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB IHTepHeTa); HMCIOJIB30BaTh KOMIIBIOTEPHBIC
TEXHOJIOTUH Ul 00pabOTKM W mepeiadd XMMHUY. MH(OPMALMM W €€ NpEACTaBICHUS B
pa3inuHbIX popMax;

CaMOCTOATCJIbHAsA pa60Ta

HCIIOJIB30BATh l'IpI/[06peT€HHLIC 3HaHUSI U YMCHUA B HpaKTPI‘IeCKOfI ACATCIBbHOCTU H
HOBCQHHQBHOﬁ KWU3HU: 1A TIOHUMAaHUSA ri00aabHbIX npo6neM, CTOAIIMNX TICPEN
YCJIOBCYCCTBOM: DKOJIOTHUICCKUX, DOHCPTCTUIYCCKUX U ChIPHCBBIX,

caMoCTOsATeNbHAs paboTa,
,YCTHBIN OoTpoC

0OBSICHEHUS! XUMUUECKUX SBIICHUN, TPOUCXOASIIINX B IPUPOJE, OBITY U Ha MPONU3BOJICTBE,
9KOJIOTHYECKH TPAMOTHOTO MTOBEJICHHS B OKpPY’KalOIIeH cpene;

caMoCTOsITeNIbHas paboTa,
YCTHBII ONpOC

OLICHKH BITMSIHUSI XHMHYECKOTO 3arpsi3HEHNUs] OKPYKAIOUICH Cpejibl HA OPraHu3M YeJoBeKa 1
JIpyTHUE KUBbIC OpTaHU3MBbI, 0€30TIaCHOH paOOTHI C BEIIECTBAMH B JIAOOpATOPUH, OBITY U Ha
MPOU3BOJICTBE;

CcaMOCTOsITeNIbHAs paboTa

ONpEAC/ICHUA BO3MOXHOCTH MPOTCKAHHUA XUMHYCCKUX npeBpameHI/Iﬁ B pa3jIMYHbIX
YCJIOBUAX U OLCHKU HX HOCHCHCTBHﬁ, pacro3HaBaHudg " I/I,HGHTI/I(I)I/IKaHI/II/I BaKHEHIIIMX
BCLICCTB M MATCPHUAJIOB, OICHKH Ka4YC€CTBa MMUTHEBOM BOJABI M OTIACIBbHBIX ITHIICBBIX

MPAaKTUYCCKHUE 3aHATHS,
, TaboparopHas paboTa

HPOAYKTOB, KPUTHYECKOM OLEHKHM JOCTOBEPHOCTH XMMHYECKOH  HMH(OpManuu,

HOCTYNAMOIIEH M3 Pa3IMYHBIX HCTOYHUKOB.

3uanus:

POIIb XMMHH B €CTECTBO3HAHMH, €€ CBA3b C APYTMMH €CTECTBEHHBIMU HayKaMH, 3HAYEHHE B TECTUPOBAHME
JKU3HU COBPEMEHHOTO OOLIECTBA;

BOKHEHIIME XMMUYECKUE MOHATHSA: BELIECTBO, XUMUUYECKHMI DIEMEHT, aTOM, MOIEKYJIa, NpaKTHYECKHE
Macca aTOMOB U MOJIEKYJI, MOH, PAIUKaIl, aJJIOTPOIIMS, HYKJIUIbl ¥ U30TOIIbI, ATOMHBIE S-, SAHATHSA,
p-, J-opOuTanK, XUMHUYECKass CBA3b, DJIEKTPOOTPULATENBHOCTh, BAaJEHTHOCTH, CTENEHb

OKHUCJIEHUS, TUOpUAM3aLKMs OpOUTaNel, NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ, MOJIb, TeCTHpOBAHMC,
MOJISIpHAsE Macca, MOJIIPHBIA 00beM ra3000pa3HbIX BELIECTB, BENIECTBA MOJEKYJIAPHOTO U mabopatopHbie
HEMOJIEKYJIIPHOTO  CTPOEHHMS, KOMIUIEKCHBIE COEIAMHEHWs, JUCIEPCHBIE CHCTEMBI, paboTHl,

UCTUHHBIE PACTBOPBI, IEKTPOINTHIECKAS JUCCOINAINS, KICIOTHO-OCHOBHBIE PEaKIINU B
BOJAHBIX PAcTBOpaX, TMAPOJU3, OKHUCICHHUEH BOCCTaHOBIEHHUE, 3JEKTPOJIH3, CKOPOCTh
XMMHUYECKO peakiMu, MEXaHW3M peaklHM, KaTajiu3, TeIuloBoi 3(QeKT peaxuuu,

OHTAJIbIIWA, TCILIOTA 06pa30BaHI/I${, OHTpONHA, XHUMHUYCCKOC PABHOBCCHUC, KOHCTAHTa

KOHTpOJIbHasl paboTta
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paBHOBECHS, YTIEPOAHBIN CKeNeT, (YHKIMOHAIbHAS TPYIa, TOMOJIOTHS, CTPYKTypHas 1
MIPOCTPAHCTBEHHAsT W30MEPHsI, MHIYKTHBHBIA M Me30MepHBIH 3((eKTr, 3meKTpodm,
HyKJIeO(hHII, OCHOBHBIE TUIIBI PEAKIINII B HEOPTaH. U OPraHMYECKON XUMUH,

OCHOBHBIE 3aKOHBI XMIMWH: 3aKOH COXpaHEHHS MACCHI BEIIECTB, 3aKOH MTOCTOSTHCTBA COCTaBa
BemecTs, [lepuonnueckuit 3akon JI.. Menneneesa, 3akoH ['ecca, 3akoH ABoraapo;

MPAKTUICCKUEC 3aHATUA

OCHOBHbBIC TCOPpUU XHUMHUH; CTPOCHUA aTOMa, XHMUYCCKOMI CBs3U, SHCKTPOHHTH‘IGCKOﬁ

TCCTUPOBAHNUC MPAKTUYCCKHUC

JUCCOLMALUY, KUCJIOT M OCHOBAHUH, CTPOEHUS OPraHUYECKUX U HEOPraHMYECKUX 3aHATHS
COCAVMHEHUI (BKJIIOYAs CTEPEOXMMHIO), XHMHUYECKYI0 KHHETHKY M XUMHYECKYIO

TEPMOJJMHAMHUKY;

KJaccH(UKaIMIO U HOMEHKJIATYPY HEOPraHMYECKUX U OPraHMYEeCKUX COEANHEHUI; TECTUPOBaHUE
IIPUPOJIHBIE HCTOYHHUKH YIIIEBOAOPOJIOB M CIIOCOOBI MX IepepadOTKH; TECTUPOBaHUE

BEILECTBA U MaTepuaibl, IIUPOKO MCIOJIb3yeMble B MPAKTHUKE: OCHOBHBIE METaJUIbI U
CIUIaBbI, rpaduT, KBapl, MHUHCpPAIbHBIC YIOOPCHHS, MHHEPAIbHBIC M OPraHUYCCKUC
KHCJIOTBI, IIEJIOYH, aMMHUAK, YIJICBOJAOPOAbI, (EHON, AaHWIWH, METaHOJ], JTaHOI,
STWICHTJINKOJIb, TJIHIEPUH, (GOpMaNbIETH, aleTaabJeTua, aleToH, TI0K03a, caxaposa,
KpaxMmaJs, KJeTJ4aTKa, aMHHOKHCIIOTHI, O€JKH, WMCKYCCTBCHHBIE BOJIOKHA, KaydyKH,
IJIACTMACCHI, JKUPBI, MbJIA ¥ MOIOIIHE CPEJICTBA.

nabopaTopHble paboThI
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[Tpu peanuszauuu mporpamMmsbl y oOydaromuxcst 0yayT copMupoBaHbl OO0IIME KOMOETEHIUH IO

CIICHUAJIbHOCTH .
PesyabTaTsl
@®opMbI M METOABI
(ocBOeHHBIE o01IHE OcHOBHBIE 0OKA3aTeJIN OLEHKH pe3yJbTaTa
KOHTPOJIS M OLleHKH
KOMIEeTEeHMH)

OK 1. [loHuMaTh CyIiHOCTb U
COLMAJIbHYIO 3HAYUMOCTh CBOCH
Oyayiei npodeccuu, IposIBIATh K
Hell ycToiluuBeIi HHTEpEC

JeMoHcTpanus nHTEepeca K Oyaymen
npodeccun.

VYuactue B MEpONPHUATHSIX
npodeccroHaIbHON HaNpaBIeHHOCTH

WuTepnperanus
pe3ysIbTaToB HaOII0ICHUI
3a IeSATEIbHOCTHIO
CTyJIeHTa B Ipolecce
00y4YeHHS U OCBOCHUS

npodeccuu.
OK 2. Opranu3oBbIBaTh CoOutoieHue M BBITIOJTHEHUE Ha6monenue,
COOCTBEHHYIO JESITEITLHOCTD, (OYHKIIMOHATLHBIX 00S3aHHOCTEH, TECTUPOBAHUE.

BBIOMPATh TUIOBBIC METOBI U
CrocoOBI BBITTOTHEHHS
npodeccHoHABHBIX 33134,
OIICHUBATh UX d(P(PEKTUBHOCTH U
Ka4ecTBO.

coOoIeHAe TPYIOBOH M TEXHOJIOTHYECKON
IACIUITINHEL.

Oco3HaHue 1eNy U 33134 IpeCTOSIIeH
JIESITEILHOCTH, KaYE€CTBEHHO BBIIOJIHEHHAS
pabora.

IIpoBenenne KOHTpOIIS 3a
opraHusaiueit pabodero
MecTa.

OK 3. IIpuHnMarts perieHus B
CTaHJApTHBIX U HECTAHAAPTHBIX
CUTYyalUsIX ¥ HECTH 3a HUX
OTBETCTBEHHOCTb.

AHanu3 pe3ylbTaToB JCATCIHLHOCTH,
caMOaHaJIu3: OTYET O MPOJICIIAHHON padoTe,
BBIBOJI.

Koppexkiwist cBoeii AeSITEIEHOCTH 110
OCHOBHBIM 3Taram paboTEhI.

[IpumeHeHHe pa3iuuHBIX METOJIOB U CIIOCOO0B
JUISL pellieHus 3a/1a4.

WuTepnperanus
Ppe3ysIbTaToB HaOIIOICHUI
3a AeSATEIbHOCTHIO
CTyJEHTa B IIpolecce
00y4YeHHS U OCBOCHUS
npodeccun.

OK 4. OcymmecTBIATh MOWCK 1
UCIIOJIb30BaHKe HH(OPMALIHH,
He0o0xoIuMOM 111 9 PEKTUBHOTO
BBIMOJTHEHUS TPO(ECCHOHATBHBIX
3a7a4, mpodecCHOHATLHOTO U
JINYHOCTHOTO Pa3BHUTHSI.

DPPEKTUBHBIN MOUCK HEOOXOAMMOM
nHpOpMAITUH.

HaxoxaeHre U HCIOIb30BaHUE PA3THIHBIX
UCTOYHUKOB HH(popMarmu s 3QGekTuBHOrO
BBIMOJTHEHUS MTPOGECCHOHANBHBIX 3a71a4.

Hab6nronenne u oreHka
JOCTHIKEHUH
JIeSATEIBHOCTH CTY/ICHTa Ha
MPAaKTUYCCKUX 3aHATHUSIX.

OK 5. Ucnons30BaTh
HH(POPMAIMOHHO-KOMMYHUKAIIOH
HBIE€ TEXHOJIOIUU B
poheCCHOHATBHOM NETEILHOCTH.

W3yyeHue ¥ UCMOIB30BAHUE HOBEHIIUX
TEXHOJIOTUH NPH BBIMOJHEHUH 33 IaHHIA.
YMeHue rpaMOTHO T0J1b30BaThCst VIHTEpHET —
pecypcamu.

Ha6nronenue u oneHka
JTOCTHKEHUH
JIeSITENIbHOCTH CTY/IEHTOB
Ha MPaKTUYECKUX

3aHSATHSX.
OK 6. PaGorath B koyuiekTuBe M | [IpaBHIbHOE BBICTpaMBaHWE MEKIMYHOCTHBIX | HaOmromeHue u oreHKa
KoMaH e, 3pPeKTHBHO OOLIATHCS C | OTHOIICHHH B KOJJIGKTUBE, C KIIMEHTAMHU. JOCTHKEHHUN

KOJLIEraMH, pykoBozcTBOM, | Uerkoe pacnpeneneHne 00sS3aHHOCTEH MKy | JEATEIbHOCTH CTy/IeHTa Ha
MOTPEOUTEISIMU. YJIeHAMH KOJUICKTHBA NPaKTHYECKUX 3aHSITHSIX.
OK 7. Bpatp Ha ce0s | [IpaBunbHOE BHICTpaMBaHUE MEXKIMIHOCTHBIX | HaOmoneHue u onieHKa

OTBCTCTBCHHOCTH 3a pa60Ty YJICHOB

OTHOIIICHHI B KOJIJICKTUBE, C HOTpe6I/ITeJIHMI/I.

JOCTHKEHUH

KOMAaH/IbI (TIOTYMHEHHBIX ), JIeSITENIbHOCTH CTY/IEHTOB
pe3yNbTaT BHINOJIHEHHS 3aIaHUH. Ha MPaKTUYECKUX
3aHATHUAX.
OK 8 CamocrosTenbHo onpenesaTh | AHaIu3 pe3ysbTaToB ACSTENbHOCTH, Habmronenve u oLeHKa
3amaud  IPOQECCHOHAIBHOTO W | CaMOAHAJM3: OTYET O MPOJICIAaHHON padoTe, JOCTHXKCHUI
JIMYHOCTHOTO pa3BUTHSI, | BHIBOJ. JIeSITENIbHOCTH CTY/IEHTOB
3aHMMAThCSA  camooOpaszoBaHueM, | Koppekius cBoei nesTeIbHOCTH 110 Ha TPaKTHYECKUX
OCO3HAaHHO TJIAHAPOBATh | OCHOBHBIM dTaraM paboThl. 3aHATHSX.

TIOBBIIICHUEC KBa.HI/Iq)I/IKaI_II/II/I

[IprMeHeHme pa3IMIHBIX METOAOB H CIIOCOOOB
JUTS pelIeHus 3a7ad.

OK 9. OpueHTHpoBaTHCS B
YCJIOBUSIX 4aCTOW CMEHBI
TEXHOJIOTUH B PO eCCUOHATHLHON

AHann3 pe3ylbTaToB JEATEIFHOCTH,
caMOaHaJIN3: OTYET O IPOJICITaHHON padoTe,
BBIBOJL.

Hab6nronenne u oreHka
JOCTHIKEHUH
JIESATEIIBHOCTH CTYICHTOB
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JIESITETTFHOCTH. Koppexmst cBoeii AeITenbHOCTH 110 Ha TIPaKTHYECKIX
OCHOBHBIM 3TaraM padoTHI. 3aHATHSX.

JIMCT UBMEHEHWM U JIOTIOJTHEHUM,
BHECEHHBIX B PABOYYIO ITIPOTPAMMY

No mu3smeHeHus1, nata BHECEHUsSI M3MEHEHUsT; No CTpaHUIIBI C U3BMEHEHHEM;

BbIJIO CTAJIO

OcHOBaHue:

HO,Z[HI/ICB JIMa BHECHICTO U3MCHCHU A
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