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1. MACIHHOPT PABOYEM ITIPOI'PAMMbBI YYEBHOM JUCHUITIUHBI
Xumus

1.1. OO6aacTh NpUMeHeHHs POTrPaMMBbI

Pabowas mnporpamma paspaboTaHa Ha OCHOBE TNPUMEpPHOW MPOrpamMMbl y4eOHOM
JUCLIUIIIUHBI «EcrecTBO3HaHUE (Xumust)», PEKOMEHI0BaHHOU denepaabHbIM
TOCY/IapCTBEHHBIM ~ aBTOHOMHBIM  yupexkjaeHueM «DenepalbHbIi  WHCTUTYT  Pa3BUTHUS
obopazoBanusi» (PI'AY «DPUPO») gans peanu3audd  OCHOBHOM — IpodecCHOHATBHON
obpa3zoBarensHoil mporpamMmbl CITIO Ha 6a3e OCHOBHOTO 00IIero oOpa3oBaHUsS C MOIy4YECHUEM
CpeIHero o0nero 0opa3oBaHusl.

Pabouass mporpamMma y4eOHOW JUCHUIUIMHBI SIBISETCS YacThiO TPOdECCHOHATHHOU
MPOrpaMMBbl MOATOTOBKHU CHEIHATMCTOB cpeAHero 3BeHa 1o crneuuaibHoctu 43.02.10 Typusm,
BXOJsIIeH B yKpynmHEeHHYO rpymy crieransHocTeit 43.00.00 CepBuc U TYpU3M.

PaGouass mporpamma y4eOHON AMCHMIUIMHBI MOXET OBITh HUCHOJB30BaHA JIPYTHMHU
00pa30BaTeNbHBIMU YUPEKICHUSIMH TPO(ECCHOHATBFHOTO M JOMOJIHUTEIBHOTO 00pa3oBaHus,
peaTu3yoIuMu 00pa30BaTeNIbHYIO MPOTPaMMy CPEAHET0 00IIero 0opa3oBaHusl.

1.2. MecT0 IMCHUILIMHBI B CTPYKType OCHOBHOW mNpodecCHOHAIBHOH 00pa3oBaTebHOM
NMPOrpaMMbl: TUCIUILINHA BXOJUT B 00111€00pa30BaTEIbHbIN UK.

1.3. Henu u 32124 JMCUUNJIMHBI — TPeOOBAHMS K Pe3y/JIbTATAM OCBOEHUS AU CUMIJIMHbI:

Pabouas nporpamMma OpuCHTUPOBAHA HA JOCTUKCHHUC CIICAYHOIINUX IIGJIGﬁ:

e (opMupoBaHHUE y O0YJAIOMNUXCS YMEHUS OICHUBATH 3HAYNMOCTh XUMHUYECKOTO 3HAHUS
JUTS KaXKJI0TO YeJIOBEKa;

e (opMupoBaHUE y O0YJAIOMKUXCS METOCTHOTO MIPEACTABIICHHS O MUPE U POJIM XUMHH B
CO3JIJaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA; YMEHUS OOBICHITH
00BEKTHI U MPOIIECCH OKPYIKAIOIIEH IeHCTBUTEILHOCTH: TIPUPOTHOM, COITUATBHOM,
KYJIbTYPHOH, TEXHHUECKOUW CPEIIbI, — HCIIOIB3YS ISl 3TOr0 XUMUYECKHUE 3HAHUS;

e pa3BHUTHE y 00yYaroIuXxcs yMEeHUH pa3nuyarh (hakThl U OLEHKH, CPABHUBAThH OLIEHOYHBIE
BBIBOJIbI, BUJIETh X CBA3b C KPUTEPUSIMH OLICHOK U CBA3b KPUTEPUEB C ONIPEIEICHHON
CUCTEMOH LIeHHOCTEH, POPMYIHPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIHIO;

e mpuoOpeTeHrne 00yUYaIOITUMHUCS OIbITa Pa3HOOOPa3HOH AeATeIbHOCTH, IIO3HAHUS U
CaMOIIO3HAHUS; KITFOUEBBIX HABBIKOB, UMEIOIUX YHHUBEPCATHHOE 3HAYCHHE JIIsI PA3TUIHBIX
BUJIOB JICATEIHHOCTH (HABBIKOB PEIICHHsI MPoOeM, MPUHATHS PEIICHHA, TONCKa, aHaTH3a
1 00pabOTKU HHPOPMAITIH, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB H3MEPEHU,
COTPYAHUYECTBA, 0€30MMACHOTO OOPAIICHHUS C BEIIECTBAMH B TTIOBCEIHEBHOM KU3HN).

OcBocHHe COACPIKaHUA yqe6H0171 JAUCIHUITIINHBI ((XI/IMI/I}I», obecrieunuBaeT JOCTHIXXCHHC
CTYACHTaMU CIICAYIOIIUX pPe3yJbTaTOB:

JIMYHOCTHBIX:

YyBCTBO TOPAOCTH M YBAXEHUS K UCTOPUM U JOCTHKEHHSIM OTE€UYECTBEHHOW XMMHYECKON HAYKH;
XUMHYECKH TPaMOTHOE TOBEIEHHE B MPO(EecCHOHAIBHON MAESITENTbHOCTH W B OBITY HpuU
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O6paH_[€HI/II/I C XUMHUYCCKHMMHU BCUICCTBAMU, MATCPUAJIAMUA U ITPOLCCCAMU;

TOTOBHOCTh K THPOJOJDKCHHIO O0pa3oBaHMs W TOBBIINICHUS KBadH(UKAIUKW B H30paHHOM
npodeCCHOHATIBHON IEATEIHLHOCTH U OOBEKTHBHOE OCO3HAHHE POJIM XUMHUUECKUX KOMITETECHIIUNA
B 3TOM;

YMEHHE UCIOJB30BATh JOCTH)KCHHUS COBPEMECHHON XHMHYECKOW HAYKH W XHMHUYCCKHX
TEXHOJIOTMH JUIsl TIOBBIMICHUS COOCTBEHHOTO WHTEJUICKTYyaIbHOTO Ppa3BUTUS B BBIOPAHHOI
npodecCHOHATBLHOMN 1eATETbHOCTH.

MeTal’[pe]IMeTHI)IX:

WCIIOJb30BAHUE  PA3JIMYHBIX  BUJAOB  [IO3HABATEJIBHOM  JEATEIBHOCTU W OCHOBHBIX
WHTEIICKTYaTbHBIX Olepanuid (MIOCTAaHOBKHU 3a1adu, (OpPMYJIMPOBAHHS THIOTE3, aHAIM3a W
CUHTE3a, CpaBHEHHs, OOOOIEHUS, CHUCTEMATH3alMH, BBISIBICHUS NPUYMHHO-CIEICTBEHHBIX
CBSI3CH, MOWCKA aHAIOroB, (POPMYIMPOBAHUS BHIBOJOB) IS PEIICHUsS IMOCTABJICHHOW 3ajauw,
MPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS (HAONIOAEHHUSA, HAYYHOTO OHKCIEPUMEHTA) JUIs
W3Y4YEHUSl PA3JIUYHBIX CTOPOH XMUMHUYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMU BO3HHKAET
HEOOXOMMOCTh CTAJIKUBATHCS B MPOPECCUOHANBHOM cdepe;

UCIOJIb30BAaHUE PA3IMYHBIX HUCTOYHUKOB Ui IOJYyYEHHMs] XUMHUYECKOM HMHpopManuu, ymeHue
OLICHUTHh €€ JOCTOBEPHOCTh MJISi JOCTIDKEHHS XOPOIIUX pPe3yiIbTaTOB B MPOQecCHOHATHHON

cepe.
IIpeameTHBIX:

c(OPMHPOBAHHOCTh MPEJICTABICHUI O MeCTe XMMHUU B COBPEMEHHOW HAy4yHOW KapTHHE MHpA;
NOHUMaHWE pOJIM XHUMHUU B (POpPMUPOBAHMM Kpyrozopa ¥ (YHKIHMOHAIBHOM TPaMOTHOCTH
YyeJloBeKa I PellieHus MPaKTHUECKUX 3aj1ay;

BJIAJICHUE OCHOBOMOJIATAIOUIMMHU XMMHYECKHMMHU TOHSATHUSIMHU, TEOPHSAMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

BJIQJICHUE OCHOBHBIMH METOJIaMM HAy4YHOTO TIO3HAHMS, UCIIOJB3YEeMbIMH B XUMUHU:
HaOJIOZICHUEM, OMMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBSICHATH
pe3yNbTaThl MPOBEACHHBIX OIBITOB M JENaTh BHIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTH
METO/IbI TTIO3HAHUS TPU PEIICHUH MPAKTHYECKUX 3a/1a4;

c(OpMUPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBEHHBIE OLIEHKH U TPOU3BOAUTH PACUETHI IO
XUMHUUYECKUM (pOpMysiaM U ypaBHEHUSIM;

BJIAACHUC IMMPaBUJIaMU TCXHUKH 0e3omacHOCTH ITIpU UCITOJIb30BAHNU XUMUUYCCKHUX BCIUICCTB;

C(I)OpMI/IpOBaHHOCTB COOCTBEHHOM MO3UIIUM II0 OTHOIICHHUI0O K XHMHYECKOMH HH(bOpMaHHH,
HOHyHaCMOﬁ N3 pa3HbIX HCTOYHHUKOB.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThbl

Bun yueOHoi padoThI

Oo6vem uacoe

KOHTPOJIbHBIM paboTam

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 54
O0s3aTesIbHASI Ay AUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 36
B TOM YHCJIE:

71a00paTOPHBIE 3aHATHS 9
NPAKTUYECKHUE 3aHATHS 9
CamocrosiTesibHas paboTa o0yuyawuerocs (Bcero) 18
B TOM YHCIIE:

MOJTOTOBKAa COOOMIEHWIH MO TMPOPHIBHBIM U MPO(HECCHOHAIBFHO 3HAYUMBIM 4
9JIEMEHTaM COJIEep>KaHus

NOJTrOTOBKA pedeparos, Mpe3eHTaIuii, JOKIaI0B, COOOIECHHH 10 TeMaM 4
paboTa ¢ KOHCIEKTaMHu, ydeOHOW nuTeparypoil (mo mnaparpadam, TriaBam 4
yueOHBIX IOCOOMH, YKa3aHHBIX MPEIOIaBATEIIEM)

BBITIOJIHCHHE JIOMAIITHEH paboThI 4
MOJArOTOBKA K  JlabopaTopHbIM  paboTaMm, MPaKTUYECKUM  3aHATHUSM, 2

Umoeosas ammecmayus 6 ghopme: oughghepenyuposannozo 3auema
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2.2. TemaTuyeckuii mj1aH u coaepKanue ydyeonoi nucuuminibl: EcrectBo3nanue (Xumus)

HaumenoBanue Conep:xxaHue y4eOHOT0 MaTepHaJia, Ja0opaTOpHbIE H MPAKTHYECKHE 3aAHATHSI, CAMOCTONITEJILHAS PadoTa O0BeM yacoB YpoBeHs
pa3zesioB H TeM o0yyammuxcs O0CBOEHHUS
3 4
Brenenne ConepkaHue yueOHOro Marepuana 1
1 Hay‘-IHI)Ie METOAbI IIO3HAHHA BEUHICCTB U XHUMHYCCKUX siBiaeHuil. Ponb OKCIICPUMEHTA U TCOPUU B XHUMHUH. 1
MopenupoBaHue XUMUYECKUX ITPOLIECCOB.
Paznen 1. O6mas n 30
HeopraHuveckas
XHMHSA
Tema 1.1. OcuoBHbie | ConepkaHue yueOHOTO MaTepHaia 1
TIOHATHUSA U 3AKOHBI 1 | OcuHoBHble TOHATHS XMMHUH. BemectBo. AtoM. Mornekyna. XuMudecKuil ameMeHT. [IpocTele W CIIOKHBIE 2
XUMHH BemiecTBa. KauecTBeHHBIN U KOIMYECTBEHHBIH COCTAaB BEUIECTB. XMUMHUUYECCKIE 3HAKH U (hopMyibl. OTHOCHTEINBHBIC
aTOMHas U MOJICKYJISIpHas Macchl. KonmmdecTBo BemecTBa. AJIOTPOIIH.
JemoncTpamuu: MoJenn aTOMOB XUMHUYSCKHX JIEMEHTOB. MOJETH MOJEKYJI MPOCTBIX M CIIOKHBIX BEIIECTB
(mapocrtepxkHeBble U Crroapra—bpurieda). Komuteknus mpocTHIX M CIIOKHBIX BellecTB. HekoTopwle BemmecTBa
KonmaecTBOM 1 Moitb. Moniens MoJsipHOTo 00BheMa Ta3oB. Asyutorponust hocdopa, KHCIopoia, OJIOBA.
2 | OcHoBHBIe 3aK0HBI XHMHHU. CTeXHOMETpHs. 3aKOH COXPaHEHUs MAacChl BEIIECTB. 3aKOH IOCTOSHCTBA COCTaBa 2
BEIIECTB MOJIEKYJIIPHOM CTPYKTYphI. 3aKOH ABOTaIpoO U CJIEJICTBUS UX HETO.
3 | PacueTHble 3aJauM Ha HAXOKIAEHHE OTHOCHTEJIBLHON MOJIEKYJSIPHOii Maccbl. PacuerHble 3amaun  Ha 2
OTIpe/IeJIeHHe MAaCCOBOI JOJTHM XMMHYECKHX 3JE€MEHTOB B CJIO)KHOM BEIIECTBE.
CamocrosiTeJibHAast pa6oTa 00y4JaroNINXCs: 1
Pabora ¢ koHCIIekTamu, yaeOHBIMHU TOCOOmIMU. [ToATOTOBKA K KOHTPOJIBHOH paboTe. BrimomHeHHE foMaITHeH padoTHI.
IMoxroroBka coobuieHni M0 MPOPUIBHEIM U IPOPECCHOHANEHO 3HAYMMBIM AJIEMEHTaM COICPIKaHUS:
AsmorpornHbie MoauUKaIuK yriepoaa (aimas, rpadur), Kuciopoaa (KHCIopo, 030H), 0J0Ba (cepoe u 6es1oe 0J10B0).
IToHsiTHE O XUMHUYECKOU TCXHOJIOTHH, 6I/IOTeXHOHOFI/II/I 1 HAHOTCXHOJIOTHUH.
IMoaroroBka pedeparos, Mpe3eHTAIHIA, JOKIA0B, COOOIICHHUH 110 TeMaM:
1.buoTexHoOTHS ¥ TeHHAs HHXeHepus — TexHoyoruu XX| Beka.
2.HaHOTeXHONOTHSI KaK MIPHOPUTETHOE HATIPABJIICHUE Pa3BUTHS HAYKH U MPOU3BOJICTBA B Poccuiickoit deneparum.
3.AI0TpONUs. METAJLIIOB.
Tema 1.2. CopepxaHue yaeOHOro Marepuaia 1
Iepuoanueckuii 1 | MMepuoauueckuii 3axoH JI.M. MengeneeBa. Otkpoitue JI.MI. MenneneeBsiM Ilepuomndeckoro 3akoHa. 2
3aKOH U [lepronnaeckuii 3axoH B popmynuposke .M. Menneneera. [lepnonndeckas Tabnuia XUMHYECKUX 3JIEMEHTOB —
Iepuoanyeckas rpadugeckoe oToOpakeHHe MEePHOANIECKOTO 3akoHa. CTpyKTypa MEepHOAMYECKON TaOIHIBL: MEePHOABl (Masble U

CHCTeMa XUMHYECKHUX
ajaemenToB JI.U.

Oosnpime), rpynmsl (TIaBHAS U TOO0YHAs).
Jemoncrpanuu: Pasmuunsie ¢opmer Ilepmonmueckoit cuctemMbl xumudeckux snementoB J[.M. Menneneesa.
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Menaeneena,
CTpOeHHe aToMa

HI/IHaMI/ILleCKI/Ie TaGHI/IIlBI JJI MOACTIMPOBAHUS Hepnonnqecxoﬁ CHUCTCMBI.

2 | Ctpoenne atoma u nepuoandeckuii 3axon /[I.1. MengeneeBa. AToM — Cllo)KHasi yacTHUa. S1npo (IPOTOHBI U
HEHTPOHBI) W 37eKTpoHHAs obOonouka. M3otomsl. CTpoeHHE 3JIEKTPOHHBIX 000JIOYEK aTOMOB JIIEMEHTOB MAIbIX
niepro1oB. OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJBIIUX MTEPHOIOB (IIEPEXOTHBIX
snmeMeHToB). [loHsTHE 006 OpOUTANAX. S-, p- U d-OpOurtamu. DIEKTPOHHBIE KOHHUTYPAIIMH aTOMOB XHMHUYECKUX
3JIEMEHTOB.

CoBpeMenHast (OpPMyITHPOBKA MEPHOANYECKOTO 3aKOHA. 3HAYCHUE MEPHOJUUYECKOTO 3aKOHA M NMEPUOIMIECKOU
cucTeMbl XUMHUIecKuX teMeHToB J[.M. MenneneeBa st pa3sBUTHA HAyKH W TTOHUMAHUS XUMHYIECKOW KapTHHBI
Mupa.

JeMmoncTpaumu: DeKTpu3alys TeI U UX B3aUMOJICHCTBHE.

IIpakTuyeckne 3aHATHS:

Ilepunoauueckuii 3axon J.11. Menneneesa.

MopenupoBanue noctpoeHus [leproiueckoil TaONUIBI XUMUYECKHX IEMEHTOB.
CTpoeHune dJIEKTPOHHBIX 000JI0YeK aTOMOB.

CamocrosiTe1bHast padoTa 00yJaroNUuXcs:

Pa6orta ¢ koHCIIeKTaMH, y4eOHBIMU TOcoOusiMu. [TonroToBKa K 1a00paTOPHO U KOHTPOJILHOMH paboTaM.

[oxaroroBka coobuieHnit M0 MPOPHUIBHEIM U TIPO(EeCCHOHATEHO 3HAYUMBIM JJIEMEHTAM COJICPKAHHS:
PammoaktuBHOCTB. Mcmonp30Banme paqioakKTHBHBIX H30TOMOB B TEXHUYECKUX IIENAX. PEHTTEHOBCKOE N3IYICHUE H €T0
HCIIONIE30BaHUE B TEXHUKE W MeAUIIHE. MoIenpoBaHre KaKk METOJI IIPOTHO3UPOBAHUS CUTYAaIlUH Ha TIPOU3BOICTBE.
IMoxroroBka pedeparos, Mpe3eHTAIHHA, JOKIaJ0B, COOOIICHHUH 110 TeMaM:

1.Ku3np u nesrensHocts .M. Menneneena.

2.«IleproauyeckoMy 3aKOHY Oyaylilee HEe TPO3UT Pa3pPYIICHUEM. . .».

3.Cunre3 114-ro snemenra — TpuyM¢ pocCHHCKUX (PHU3NKOB-SAEPIIHKOB.

4. W30TOMBI BOJOPO/IA.

Tema 1.3.
CrpoeHue BelecTsa

ConepkaHne yueOHOro Marepuaa

1 | Nonnas xumMuveckas cBsi3b. KaTnoHsl, nx 00pa3oBaHNe 13 aTOMOB B pe3yJbTaTe Mporecca OKUCICHU. AHUOHBI,
nx o0pa3oBaHKE U3 aTOMOB B PE3yJIbTATE MPOIecca BOCCTaHOBIEHNUs. VIOHHAS CBS3b, KaK CBSI3b MEXKly KATHOHAMHU
1 aHWOHAMHM 32 CUET 3JJIEKTPOCTaTHYECKOro mputTshkeHus. Kiaccudukanys HMOHOB: 1O cocTaBy, 3HAKy 3apsija,
HaJIMYUIO THApaTHOW o06osouku. MoHHBIE KpHcTauimyeckue perreTkd. CBOHCTBA BEIIECTB C MOHHBIM THIIOM
KPHUCTaNINYECKOM PEIIEeTKH.

JemoHcTpanuu: Mogens KpUCTAJUIMYECKOH pemeTku xmopuaa HaTpusa. OOpasnel MHUHEpAIOB C HOHHOM
KPUCTAJJIMYECKON PELIETKOM: KaJIbIUTa, TAJIUTA.

2 | KoBajeHTHass XuMu4ecKasi CBsI3b. MexaHu3M 00pa30BaHHMsS KOBAJICHTHON CBs3M (OOMCHHBIH W JTOHOPHO-
AKIENTOPHBIN). DIEKTPOOTPUIIATENILHOCTh. KOBaJIeHTHBIE TOJSIpHAs H HEMOJsIpHas CBsi3u. KpaTHOCTh
KOBaJICHTHOH CBsI3W. MOJIEKyIsIpHbIE M aTOMHBIE KpUCTaumueckue pemeTku. CBOWCTBa BEHIECTB ¢
MOJIEKYJISIPHBIMU M @aTOMHBIMHU KPUCTAJUIMYECKUMHU PEIIETKAMH.
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JemoncTpanun: Mojenu KpUCTAIUIMYECKUX PEIIETOK «CYXOro Jibaay (WM Hoja), atMasa, rpadura (WM KBapua).

3 Mertauinueckasi cBsI3b. MeTanueckas KpUCTAJUIMYECKasA PCIICTKa U MCTAJUIMYCCKasd XUMUYCCKas CBA3b.

dusnyeckre CBOMCTBA METAIIOB.

4 | ArperaTHble COCTOSIHHS BellleCTB ¥ BOJOPOIHAs CBsI3b. TBeplOe, XKUIKOE M Ta3000pa3HOE COCTOSHUS BELIECTB.
Iepexon BemecTBa U3 OJHOTO arperaTHOrO COCTOSAHMS B Apyroe. BogopoaHas cBA3b.
JemoncTpanun: ITpubops! Ha JXUIKUX KPUCTAIIIAX.

5 Yucroie Belecrsa 1 CMeECH. Ilonstre o cMecu BemecTB. I oMoreHHBIC U TETCPOTCHHBIC CMCCH. CocTaB cMeceit:
o0BeMHasT U MaccoBas J0JIM KOMIIOHCHTOB CMECH, MaCCOBas O0JIA HpPIMeCGfI.

6 | Jucnepcuble cucrembl. IloHstne o aucnepcHod cucreme. JlucnmepcHas ¢asza M JUCIEPCHOHHAs Cpera.
Knaccudukanms aucrepcHbIx cucteM. [IoHATHE O KOJUIOUAHBIX CHCTEMAX.

Hdemoncrpamuu: O0pa3npl pa3MTUYHBIX IUCHEPCHBIX CHCTEM: SMYJIBCHH, CYCICH3HUH, a3po30JieH, Tenel U 307eil.
Koarymsamus. Cunepesnc. Dddext Turmars.

IpakTnueckne 3aHATHSA:

YucTele BemecTBa U cMecH. [lucnepcHbIEe CHCTEMBI.

[IpurorosneHue cycneH3uu kapOoHaTa KanbLus B Boje. Ilomydenue smynbcuu MoTOpHOro Macia. O3HaKOMIJIEHHE CO
CBOMCTBAMHU JUCIICPCHBIX CUCTEM.

CamocTosiTe1bHast padoTa 00yJaroNnuXcs:

Pa6ora ¢ koHCcIIekTamu, yaeOHbIMU TocOOMsIMHU. [ToaroToBKa K 1abopaTOpHOIT M KOHTPOIBHON paboTaM. Brimonnenue
JIOMaIIHei paboTHI.

[ToaroroBka cooOMIeHH#T 110 TPOPHUIBHBIM U MPO(YECCHOHAIBHO 3HAYUMBIM dJIeMEeHTaM cojepxanust: [lonspHOCTh CBSI3M
U noisapHocTh Moiekynsl. Konmencamus. Tekydects. Bosronka. Kpucrammmszamms. CyOmuMarus U necyoaumanys.
AHomanu (pU3MUECKUX CBOMCTB BOABL. JKujkue xpucramibl. MUHEpaabl M TOPHbBIE MOPOJBI KaK MPUPOJIHBIE CMECH.
OMyJBCUH U CyCIIeH3HMH. 301U (B TOM 4HcIie adpo3onu) U renmu. Koarynsms. Cunepesuc.

IMoaroroska pedeparos, Npe3eHTALMH, TOKIIAI0B, COOOIIEHNH Ha TEMBI:

1.ITna3ma — 4eTBepTOE COCTOSTHHE BEIIECTBA.

2.AMop¢HbIe BemecTBa B MPUPOJIE, TEXHUKE, OBITY.

3.I'pyboaucniepcHbIe CUCTEMBI, MX KIacCH(PUKAIUS 1 HCIIOIh30BaHKE B MPO(ecCHOHANBHON AeITeTHHOCTH.

4. KocmeTnyeckue Temm.

5.IlpumeHeHne CycrneH3uil U SMYJIbCUIl B CTPOUTEIILCTBE.

6.MuHepassl ¥ TOpHBIE TIOPOIBI KAK OCHOBA JINTOC(EPHI.

Tema 1.4,
Bopa. PacTBopsbl.
DJIeKTPoJINTHYeCKAS
JAMCCOLUAIIS

CopepxaHue yaeOHOro Marepuaia

1 | Boma. PacrBopnl. PacrBopenme. Boma xkak pactBoputens. PacTBopuMocTh BemiecTB. HacwleHHbIE,
HEHACBINICHHBIC, TIEPECHIIIICHHBIC PACTBOPHI. 3aBUCHUMOCTD PacTBOPUMOCTH T'a30B, )KPI]IKOCTGﬁ 1 TBEPABIX BEUICCTB
OT Pa3JINYHBIX (PAaKTOPOB.

MaccoBasi 10J11 pacCTBOPEHHOI'O BELECTBA.

JemoncTpanun: PactBopumocts BeniecTB B Boge. CoOupaHue ra3oB METOJJOM BBITECHEHHUs BOAbl. PacTBopeHue B
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BOJIE CEpHOI KUCIIOTHI M coyieil aMMoHus. OOpaslbl KpUCTALIOTHAPATOB. M3roTOBICHUE THUIICOBOM IMOBS3KH.
[Tpurorosnenne KecTKOH BOJBI M YCTpaHEHHE €€ KECTKOCTH. VloHuTEI. O6pa3ibl MHHEPAIbHBIX BOJ PA3IHIHOTO
Ha3HAYCHUSL.

2 | DNeKTpoIUTHYECKAS AUCCONMANMA. OJCKTPOIUTHI M HEIEKTPOJIUTHL. DICKTPOIUTHUYECKAS IHCCOIHAIIHS.
MexaHu3MBbl 3JIEKTPOINTHICCKON AWCCOIMAMK Ui BEIIECTB C PAa3lWYHBIMH THUIIAMH XUMHYECKOW CBS3H.
I'mppatupoBaHHbIE M HETHIpAaTHPOBaHHBIE HOHBI. CTETEHb 3MEKTPOIUTHYECKON aucconnanud. CHIbHBIE H
ciadble AeKTPOIUTHI. OCHOBHBIC TTOJIOKECHUS TEOPHHU AIIEKTPOIUTHYECKOH qucconuaniy. KucmoTsl, OCHOBaHUS U
COJIM KaK 3JIEKTPOJIUTEL.

JemoncTpanuu: lcnbiTaHHe pacTBOPOB JIICKTPOJIMTOB M HEJJIEKTPOJIMTOB HA TMPEAMET JHCCOLUALIUH.
3aBUCUMOCTh CTEMEHU OJJIEKTPOJIUTUYECKON AUCCOIMAIMM YKCYCHOM KHCJIOTHI OT pasz0aBieHHs pacTBOpA.
JIBrKeHHE OKpallIeHHbIX HOHOB B JJIEKTPUYECKOM MOJIE.

HpaKTuquKne 3aAHATHA:

KectkocThb BOJBI U CIIOCOOEI ee YCTpaHCHUA.

HpI/IFOTOBJIeHI/Ie pacTBOpa Sa,Z[aHHOﬁ KOHIICHTpAaluun.

Pemenue 3agau Ha MAaCCOBYIO JOJIFO paCTBOPCHHOT'O BEIIECTBA.

CamocTosiTebHasi pad0Ta 00yJIarOITUXCS:

Pabora ¢ koHCTIeKTamu, yueOHbIME IOcOOMsIMH. [10ArOTOBKA K MPAaKTHYECKUM 3aHSATHSIM, KOHTPOJILHOI padoTe.
Brmonnaenue nomanraeii paboTHL.

INoaroroska coodmieHnit 1Mo Npo(MIEHBIM U MPOGECCHOHATBHO 3HAYMMBIM 3JIEMEHTaM cojiep)kaHus:PacTBopeHne Kak
¢usnko-xumMuueckuii npouecc. Terosie 3¢ ekt npu pactBopenun. Kpucramtoruaparsl. [IpumeneHne Bojibl B
TEXHUYECKHX LeNaxX. JKecTKOCTh BOABI U CIIOCOOHB!I ee ycTpaHeHusl. MuHepallbHbIe BOJIBI.

IToaroroska pedeparoB, npe3eHTANNH, JOKIAJI0B, COOOIICHUN HA TEMBI:

1.CoBpeMeHHbIe METOIBI 00e33apayKUBAHNS BOIBI.

2.PacTBOpBI BOKPYT HaC.

3.Boga kak peareHT M Kak cpeja Ui XUMHYecKOoro Iporiecca.

4. Tumbl pacTBOPOB.

5.Kuznb u gesrensHocTh C. AppeHuyca.

6.Bkiag oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH IEKTPOIUTHUECKON UCCOIHALIIH.

7.YcTpaHeHue JKeCTKOCTH BOJIbI HA IPOMBIIUIEHHBIX MPEIIPUSTHSIX.

Tema 1.5. CoiepkaHne yueOHOro Marepuaa
Knacenpuxanus 1 | Kucnorsl m ux cBoiicTBa. KHCIOTBI Kak 3JICKTPOJIMTHI, MX KJIACCH(UKANWS IO Pa3IMYHBIM HpPU3HAKAM.
HEOPraHUYeCKUX XuMHYEeCKHEe CBOWCTBA KHCJIOT B CBET€ TEOPHUHM JJIEKTPOJIMTHYECKOH auccoumanuu. OcoOeHHOCTH
COCJMHEeHMIT U X B3aMMOJICHCTBHS KOHIIEHTPUPOBAHHOM CEPHOM M a30THON KUCIOT ¢ MeTasTaMu. OCHOBHEIE CIIOCOOBI MOTYYEHHS
CBOJiCTBa KHCJIOTBI.

JemoncTpanun: B3anmoelicTBrie a30THOM U KOHIIEHTPUPOBAHHON CEPHOM KUCIIOT C METaJUIaMHU.

2 | OcHoBanusi M ux cBoiicTBa. OCHOBaHHMSI KaK AJIEKTPOJHUTHI, UX KIACCU(QHKAIMS 10 Pa3IMYHBIM IPU3HAKAM.
XUMHUYECKUE CBOICTBA OCHOBAaHMM B CBETE TEOPUM DJEKTPOIMTHUYECKOM aucconmauuu. PasnoxeHue
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HEpacTBOPHMBIX B BoJie OCHOBaHHH. OCHOBHBIE CIIOCOOBI TOJTyYEHUS! OCHOBAHUIH.
Jemoncrpanuu: Iloxydenne u cBoiicTBa aM(pOTEPHOTO THIPOKCH/IA.

3 | Coan u ux cBoiictBa. Conu kak 31eKTpoiuThl. Colu cpeHne, KUCIble M OCHOBHBIC. XMMHUYECKH CBOMCTBA COJIEH
B CBETE TCOPUH NEKTPOIUTHIECKOH Auccoruanuy. CriocoObl HOTyYeHUS CONEH.

I'mnponus coneil.

Jemoncrpanuu: Heobpatumerid tuaponu3 kapouna Kaneitus. OOpaTHMBIA THIPOIN3 COJCH Pa3TUIHOTO THIIA.

4 | Okcuasl 1 ux cpoiicTBa. ConeoOpasyromue U HecoseoOpasyromue OKcHabl. OCHOBHBIC, aM(OTEpHBIC H
KHCJIOTHBIC OKCHJBI. 3aBHCHMOCTh XapaKTepa OKCHIAA OT CTEICHH OKHCICHHS OOpa3yIoIIero ero MeTallia.
Xumuueckue cBoiicTBa okcuaoB. [lonydyeHne okcuios.

Jemoncrpamuu: ['openne dhocdhopa 1 pacTBOpEHHE MPOTYyKTa TOPCHHUS B BOJIC.

JlaGopaTopHblie padoThI:
W3y4yeHue CBOMCTB KUCJIOT U OCHOBAHUM.
B3aumopeiictBue coneit ¢ metaimiaMu. BzaumogeiictBue coneil npyr ¢ gpyrom. ['uaponaus coneil pa3inyHOTO TUIIA.

CamocTosiTeIbHasi padoTa 00yJIarOITUXCS:

Pabora ¢ koHCTIekTamu, yueOHbIME TocoOusIMH. [ToroToBKa K 71a00paTOPHBIM M KOHTPOJIbHOU paboTam. BrinonHenne
JIOMaIHe paboThl.

[ToaroroBka cooOuweHUH MO MPOQHUIBHBIM W NPO(ECCHOHAIBHO 3HAUYMMBIM 3JeMeHTaM conepxanus:[IpaBuna
pa30aBiieHHsT CepHOM KHCJIOTHL. Vcronmb30BaHME CEPHOW KHCIOTHI B IPOMBINUICHHOCTH. Enkume mienmoun, wux
UCIIONIb30BaHWE B NPOMBINUICHHOCTH. [ amieHass M HeramieHas W3BeCTb, €€ IPUMEHEHHE B CTpouTteinbcTBe.lmmnc u
anedactp, runicoBanue. [Tonsrue o pH pactBopa. KucioTHas, menouHas, HeHTpaabHas Cpebl pacTBOPOB.

INoaroroska pedeparos, npe3eHTaNNH, JOKIAT0B, COOOIECHHUI HA TEMBI:

1.CepHast Kncnora — «xj1ed XUMHIECKOH POMBIIITICHHOCTI.

2.Mcrionp30BaHNEe MUHEPAIBHBIX KUCJIOT HA IPEIIPHUSTHSIX PA3IMIHOTO IPOQHIIS.

3.0OKcuabI U CONHM KaK CTPOUTEIbHBIE MaTepHAIBL.

4. Vlcropus rurca.

5.IloBapeHHas COJIb KaK XUMUYECKOE ChIPBE.

6.MHoromukuii KapOOHAT KAJBLIHSL: B PHUPOJE, B IPOMBIIIJICHHOCTH, B OBITY.

Tema 1.6.

XumMuyeckue peakuuu

CopepxaHue yaeOHOro Marepuaia

1 Kinaccupukanuss XumMuYecKHX peaknuid. Peaknmum coequHEeHHs, pa3lIOKEeHUs, 3aMElIeHus, OOMeHa.
Karanutnueckne peakiuu. OOpatuMble W HeoOpaTHMble peakiu. | OMOTEHHBIE W TETEPOTEHHBIE DPEaKIIHH.
DK30TepMHUYECKHE W IHIOTEpMUYECKHE peakiun. TerioBor 3ddekr xumuueckux peakuuii. TepMoxuMudeckue
YpaBHEHUS.

Jemoncrpamuun: [Ipumepsl HCOOPATHMBIX pEakIUi, MAYIIUX ¢ 00pa30BaHUEM OCAJIKa, ra3a WU BOJBL.

2 OKHCINTEILHO-BOCCTAHOBUTEIbHBIE peakuuu. Crenenp okuciieHHs. OKHCIUTEIh M BOCCTAaHOBIICHHE.
BoccraHoBuTelb M OKHUCJICHHE. MCTOH QJICKTPOHHOI'O Oananca JUId COCTaBJICHUA ypaBHCHI/Iﬁ OKHCJIUTECIBbHO-
BOCCTAaHOBHUTCIIBHBIX peaKunﬁ.
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3K3. KOHTPONbHbIW

ﬂeMOHCTpaHI/II/l: Moaenb DJICKTPOJIU3CPaA. Mopenn 3J'IeKTpOJ'IPI3HOﬁ BaHHBI JIA MOJYYCHUSA aJIIOMUHUSA.

CxopocTh XuMHYecKHX peaknuii. I[loHATHE O CKOPOCTH XUMHUECKUX peakluil. 3aBUCUMOCTb CKOPOCTHU
XMMHYECKUX PpeakIuid OT pa3IW4HbBIX (DaKTOPOB: TPHPOIBI PEATHPYIONINX BEIIECTB, WX KOHIICHTPAIHH,
TEMIIEpaTyphbl, IOBEPXHOCTH CONPUKOCHOBEHUS 1 HCIOIb30BaHMS KaTaIN3aTOPOB.

JemMoHcTpanuu: 3aBHCHMOCTh CKOPOCTH PEaKIMH OT INPHUPOABI PEarupyrolIuX BemecTB. B3ammonelcTane
pPacTBOPOB CEPHOM KHCIOTHI C PacTBOpPaMH THOCYIb(aTa HATpWs Pa3IMYHOW KOHIEHTPAIWM M TEMIEpaTyphl.
Mopenb KUISIIETo ¢osl. 3aBUCHMOCTD CKOPOCTH XMMHUYECKON PEakIuy OT MPUCYTCTBUS KaTajlu3aTopa Ha IpUMepe
Pa3IoXKeHNUs NEPOKCHAA BOJIOPO/Ia C MOMOIIBIO IMOKCH/Id MAPTaHIla ¥ KaTaaasbl.

4

O0paTuMoCTh XMMH4YEeCKHX peaknmii. OOpaTuMble W HEOOpaTHMBIC peakIHu. XUMHYECKOEC paBHOBECHE W
CIIOCOOBI €r0 CMEICHUS.

JlaGopaTopHblie padoThI:

Peaxiust 3aMerieHuss MeIH JKelle30M B pacTBOPE MEHOTO KyIopoca.
Peakmmu, nayniie ¢ o0pa3oBaHHEM OcajIKa, Ta3a WK BOJBI.

CkopocTh 1 00paTUMOCTh XMMUYECKHX peakuuii. Karanus.

H3ydyenue BiusiHUS pa3nu4HbIX (JAaKTOPOB HA CKOPOCTh XUMHYECKUX PEaKIMH.

CamocTosiTe1bHast padoTa 00yJaroNUuXcs:

PaboTa ¢ koHCneKTamu, yueOHBIMH 1TocoOusIMu. [ToAroTOBKa K 1a00paTOPHBIM M KOHTPOJIBHOH paboTaM. BrimonneHne
JOMalHe paboThl.

[MoaroroBka cooOmeHuid MO MPOPHUIBHBIM M TPOPECCHOHATBHO 3HAYMMBIM 3lieMeHTaM cozepskanus:[lonstue o0
JNEKTpPONM3e. OIEKTPOJIU3 PACIUIaBOB. OJIEKTPOJIIM3 PACTBOPOB. OJIEKTPOJIUTHYECKOE IONyYEHHE AITIOMUHUS.
[TpakTHyeckoe NpUMeHeHue AIeKTposu3a. ['anbBaHoruiacTuka. ['agpBaHocTerus. PaduHupoBanne HBETHBIX METaIIOB.
Karamu3. T'oMoreHHele M TreTeporeHHble Karamu3zaTtophl. IIpomortopsl. Kartamutmueckue sapl. HruOuUTOpEL
ITpon3BOICTBO aMMHaKa: ChIpbe, anmapaTypa, HayqHbIe PUHITHIIBL.

IMoaroroska pedeparoB, mpe3eHTANNH, TOKJIAT0B, COOOIICHHA HA TEMBI:

1.Peakiust ropeHHs Ha IPOU3BOJCTBE.

2.Peaknus ropeHus B OBITY.

3.BupTyansHoe MOJETUPOBAHNE XUMHUUECKUX IIPOLIECCOB.

Tema 1.7.
MeTtaibl 1
HEMEeTAJLIbI

CozepkaHre yueOHOro MaTepuaa

1 | Meranabl. OCOOCHHOCTH CTPOCHHSI aTOMOB WM KpucraiuioB. dusnyeckue cBoWcTBa MeTaiuioB. Kiaccudukanms
METaJJIOB IO Pa3jMyYHBIM MPU3HAKaM. XUMUYECKUE CBOMCTBA METANIOB. DNEKTPOXUMHUUYECKUN Psii HAMPSDKEHUN
MeTauioB.  Mertammorepmust.  OOmue  crnocoObl  MOMYYCHHS  METawIoB. [loHATHE O  MeETaJUTyprHu.
[Mupomeramnyprus, THAPOMETAIUTYPTHUs U dJeKTpoMeTaiTyprust. CiiaBbl YUEpHBIE U LIBETHBIE.

Jdemoncrpauuu: Komiekius MmeTamuioB. BzaumoaeiicTBue MeTauIoB ¢ HeMeTautaMu (KeJie3a, MUHKA U aTFOMIHHSI
C Cepoii, aJIOMUHHUS C HOAOM, CYpbMBI C XJIOpOM, TOpEHHE JKene3a B Xxjope). ['opeHrne MeTasuioB.
AJIOMUHOTEpPMUSL.

2 | Hemeramabl. OcoOeHHOCTH CTpOeHMsi aroMoB. Hemerajuibl — mpocThie BellecTBa. 3aBHCUMOCTh CBOWCTB
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3K3. KOHTPONbHbIW

rajJoreHoB OT WX nosiokeHus: B Ilepuonmueckoit cucreme. OKHCIUTENIBHBIE M BOCCTAHOBUTENBHBIC CBOWCTBA
HEMETAJUIOB B 3aBUCUMOCTH OT UX ITOJIOKCHUS B P SJIEKTPOOTPULATEILHOCTH.

Hdemoncrpanuu: Komnexmms nemeramioB. ['openrne HemeTtauioB (cepsl, ¢ocdopa, yris). BeitecHeHne MeHee
aKTUBHBIX T'AJIOTCHOB U3 PaCTBOPOB MX coJjleil Goiee akTHBHBIMH rajoreHamMu. KoJuleKIun npoayKuui CHITMKAaTHOH
MIPOMBIIUIEHHOCTH (cTekna, (apdopa, QasgHCca, IEMEHTa pPA3THYHBIX MapoK # JAp.)Monens NpOMBIIUICHHOM
YCTaHOBKH ISl IPOU3BOJICTBA CEPHOM KHCIIOTHI.

JlabopaTopHblie padoThbl:

3akajka ¥ OTITyCK CTaJIH.

O3HaKOMJICHHE CO CTPYKTYPAaMH CEpOro M OEoro 4yryHa.
PacnozHaBaHue py xKeesa.

IIpakTnyeckue 3aHATHSA

Meramnnel. HemeTrannsl.

[omyuenne, cobupanne u pacro3HaBaHUE Ta30B.
Perienne sKcepuMEHTaIbHbIX 3a1a4.

CamocrosiTe1bHast padoTa 00yJarouuXxcs:

Pabota ¢ xoHcniekTamu, y4eOHbIME HocoOuAME. [oroToBKa K 1aO0OpaTOPHBIM M KOHTPOJILHOW padoTe, MPaKTHUECKUM
3aHATHSIM. BeimonHenne nomanaeit paboTsl.

[MoaroroBka coobuieHUit 1Mo Npo(WIBHBIM U TPO(ECCHOHATBLHO 3HAYMMBIM 3JIeMEHTaM cozepkaHus: Kopposus
METaJUIOB: XMMHUYECKas M DJIEKTPOXUMHUYECKas. 3aBUCHMOCTh CKOPOCTH KOPPO3HMU OT YCIOBHI OKpYKaloIiel Cpessl.
Knaccudukanus koppo3un METauIOB N0 pa3IMdHbIM Npr3HaKaM. CriocoObl 3aIUThl METAIIOB OT KOPPO3HH.
[TpousBoncTBO uyryHa u crand. [lomydeHHe HEMETAUIOB (PAKIMOHHOW MEPEroHKOW IKMIKOrO BO3JIyXa H
JIEKTPOJIN30M PACTBOPOB WIIM PACIUIABOB 3JIEKTPONNTOB. CHIMKAaTHAs NPOMBIIUIEHHOCTh. lIpOoM3BOACTBO cepHOU
KHCJIOTHI.

IToaroroska peheparoB U MPE3CHTALNH, JOKIAI0B, COOOIMICHUN HA TEMBI:

1.McTopus mOMydeHus! U IPOU3BOJICTBA ATIOMHUHUS.

2.271eKTPOIMTHYECKOE MOyYeHHe ¥ pahuHUPOBaHNE ME/IH.

3.Ku3nb u gestensHOCTh . [19BU.

4.PoJib METaIOB B HCTOPUH YEIOBEUECKOM IUBHIIM3AIIH.

5.McTopus oTe4ecTBEHHOI YepHOW METaLTypTrUu.

6.Vcropust oTeueCTBEHHON IIBETHOIM METaJTyprHy.

7.CoBpeMEHHOE METAIITYprHIeCcKOe IPOU3BOJICTBO.

8.CriernansHOCTH, CBSA3aHHBIC ¢ 00PabOTKO# METAIIIOR.

9.Ponb METAIJIOB M CIIJIABOB B HAYYHO-TEXHUYECKOM IIpOrpecce.

10.Koppo3ust METaJIOB U CIIOCOOBI 3aIUThI OT KOPPO3UH.

11.MHepTHBIE WU 01arOpOIHbIE ra3Hbl.

12.Poxpatoliye oy — rajloreHsl.

13.Mcropust OIBeICKOM CITUYKH.

14.XumMust MeTasioB B Moel poecCHOHATIBHON IeSITEIbHOCTH.
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15.XumMust HeMeTaJuIoB B Moeil npodeccroHanbHOM eI TeIbHOCTH.
16. TlpumeHenue TBepIOTO U ra3o06paszHoro okcuaa yriaepoma(lVv).

Pazpnen 2.
Oprannyeckasi XUMHSA

21

Tema 2.1.
OcCHOBHBIE IOHATHSA
OpPraHN4YecKOi XUMHHU
U TeOpHsl CTPOEHUS
OpPraHu4ecKux
coeIMHEeHU

Cojepxanne yueGHOrO MaTepuaa

1 | Ipeamer opranmveckoil xumuM. IIpuponHble, UCKYCCTBEHHbIE M CHHTETHYECKHE OpPTaHWYECKHE BEIeCTBa.
CpaBHeHHE OpraHWYECKHX BELIECTB C HEOPIraHUYECKUMHU.
BaneHtHOCTh. XUMHUECKOE CTPOCHUE KaK MOPSAJIOK COSMHEHHUS] aTOMOB B MOJIEKYJIBI IO BaJIEHTHOCTH.

2 | Teopus crpoenusi oprannveckux coeqnHennii A.M. BytiepoBa. OCHOBHBIE MOJ0XEHHS TEOPUU XUMHIECKOTO
cTpoeHusi. Mizomepus u u3oMepbl. XumMudeckue GopMyJibl 1 MOJEIH MOJIEKYJ B OPraHMYeCKOW XUMHU.

3 | Kimaccudukanusi opranmueckux BemecTs. Knaccudukarys BeecTs Mo CTpOSHHIO YIIIEPOJHOTO CKelleTa 1
HATMYHIO QYHKIIMOHATBHBIX Tpymil. ['omomorn u romosorus. Hauana nomernknatypsl IUPAC.
JeMoHcTpammu: Mogeny MoKy TOMOJIOTOB M HF30MEPOB OPraHHYECKHX COCTMHCHU.

4 | Knaccupukanusa peaknmid B opraHmyeckoil xumum. Peakiuu npucoenvHeHHs — (THIPUPOBAHUS,
TaJOTeHUPOBAHMS, TUAPOTAIOTCHHPOBAHWS, TuAparanuu). Peaknmum — OTIICIUICHHS  (ETWAPHPOBAHMA,
JeTUAPOTralOTeHUPOBaHus, AeTuapartalyy). Peakunu 3amenienus. Peakuuu usoMmepuzanuu.

JlaGopaTopHbie padoThI:

Knaccudukanus opraHn4ecKux BemecTB.
Krnaccudukanus peakuii B OpraHU4ecKOi XHMUH.
N3roToBieHue Moieneil MOJIEKYJ OPTaHUYECKUX BEIIECTB.

CamocTosiTe1bHasi padoTa 00yJaroNuuXcs:

Pabota c koHCcnIekTamH, yaeOHbIMH 1TocoOusiMu. [ToaroToBka K 1ab0paTopHOM M KOHTPOJILHOM paboTam. BeimonHenue
JoMariHeil paboTshl.

[ToaroroBka cooOUIeHUH MO NPOGMIBHBIM U MPOQECCHOHATIBHO 3HAYUMBIM DJeMeHTaM cojepkaHus:[loHsaTie o
cyOcTpaTte n peareHTte. Peakimm OKHCIEHHsSI W BOCCTAHOBJICHHUS OpraHHueckux BemiecTB. CpaBHeHHE KiaccHpUKarmn
COEIMHEHUH 1 KacCUpHUKAIMK PEAKIMI B HEOPTaHMUECKOH U OPraHWYECKONH XUMHUH.

IMoaroroska pedeparos, mpe3eHTANUH, TOKJIAT0B, COOOIICHHA HA TEMBI:

1.KpaTkue cBeZieHus! 110 UICTOPUY BO3HUKHOBEHUS U Pa3BUTHS OPraHMYECKOH XUMUH.
2.Xu3Hb 1 pestensHOCTh A.M. ByTneposa.

3.BuTanusm u ero kpax.

4.PoJib OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHUN M Pa3BUTHH MUPOBOH OPraHMYECKOH XHMUH.
5.CoBpeMeHHbIE NPEJICTABIECHNSI O TEOPUH XUMHUYECKOTO CTPOSHHSI.

Tema 2.2.
YrieBogopoasl H UX
TIPUPOIHBIE

Cosiepkanrie yueOHOro MaTepuaa

1 | AunkaHbl. AJIKaHBI: TOMOJIOTHYECKUIT Psifl, H30MEPHS U HOMEHKJIATYpa alKaHOB. XHMHYECKHE CBOWCTBA AJIKAHOB
(MeraHa, 9TaHa): FOPEHHE, 3aMELICHUE, PA3IOKEHUE, IeruapupoBaHne. [IpUMeHEHHE alKaHOB HA OCHOBE CBOWCTB.
Jemoncrpamuu: ['operne merana. OTHOLICHHE METaHa K PACTBOPaM MepMaHraHara Kaiusi i OpOMHOM BoJe.
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HCTOYHHUKH 2 | AJIKeHBbI. Otwues, €ro MOJTyYeHHE (mernppupoBaHHEM JTaHa, JeTIoNInMepr3aIiei

noJudTWIeHa).['oMosornueckuii  psija, M30MepHs, HOMEHKIAaTypa allkeHOB. XHMHYECKHE CBOMCTBA JTHIICHA:
TOpEHHE, KadeCTBEHHBIE peaknuu (oOeciBeurBaHNE OpOMHOM BOXBI W pacTBOpa IIEpMaHTaHaTa Kaius),
THIpaTalys, moJuMepusanys. [IpuMeHeHre aTuiieHa Ha OCHOBE CBOWCTB.

JdemoncTpuuu: ['openne stuieHa. OTHOLIGHHWE STHWICHAa K pacTBOpaM IIepMaHraHaTa Kajus M OpOMHOH Boze.
[TonyueHue STHICHA peakuuel AeruaparTalyy 3TaHoa.

3 | JAuennl u kayuyku. [IoHATHE O IMEHAX KaK YIJIEBOJOPOIAX C ABYMS JBOHHBIMHU CBs3sIMH. COIpSIKEHHBIE TUCHBI.
Xumuueckue cBoicTBa OyramueHa-1,3 u u3ompeHa: oOeclBeyrMBaHUE OpPOMHOI BOJBI M MOJIMMEpH3aLUS B
kay4dyku. HatypanbHbIi 1 CHHTETHYECKHE Kaydyku. PesnHa.

JemoncTpanun: PasnoxkeHue Kaydyyka TIpM HarpeBaHWW, HCOBITAHUE IPOAYKTOB pPasjoKeHHs Ha
HENPEeIbHOCTb.

4 | Ankunbpl. AuerwneH. XHUMHUUYECKHE CBOWCTBa alleTWICHA: TOpeHHe, O0OeclBeYMBaHHE OpPOMHOI BOABI,
MIPUCOEIMHEHHE XJIOPOBOJOPOAA M Tuaparanus. IIppMeHeHHe aleThiIeHa Ha OCHOBE CBOWCTB. MeKKiaccoBas
U30Mepusl ¢ allKaJueHaMH.

JemoncTpanun: ['openne anermnena. OTHOLICHHE aleTWICHA K PacTBOpaM IEpMaHraHaTa Kanus M OpOMHOM
Boje. [lonyuenue aneTuneHa — THAPOIN30M KapOuia KanbIys.

5 | Apenbl. benzon. Xumuueckue CBOWHCTBa O€H30Ja: TOpEHHE, peaKkUud 3aMelleHHs (TaJoreHHpOBaHUE,

HUTpoBaHue). [Ipumenenne OeH301a Ha OCHOBE CBONCTB.
JemoncTpanmnn: OTHoLIeHHe GEH30J1a K pacTBOpaM IepMaHraHara Kajus 1 OpoMHOH BoJe.
6 | IlpupoaHbIe HCTOYHUKH YTIJI€BOAOPOAOB. [IprpoHbIii ra3: cocTaB, IPUMEHEHHE B KAUeCTBE TOILINBA.

Heds. Cocras u nepepadorka Hedu. [leperonka Hedtu. Hedrenpomykrsr.
Jemoncrpanun: Komtexnus oOpasnoB Hepty u HepTenpoaykroB. Komteknus «KaMeHHBIH yroyib 1 IPOAYKLHS
KOKCOXHMHYECKOTO IIPOU3BOJICTBAY.

IpakTuyeckue 3aHATHS:
Ankunbl. Apenbl. O3HAKOMIICHHE C KOJUIEKIMEH 00pa3inoB HedTH M MpoayKTOB ee mepepaborku. O3HAKOMIICHHE C
KOJUIEKIMEH KaydyKOB 1 00pa3iaMu u3JIeuii U3 pe3uHbIL.
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CamocrosiTe1bHast padoTa 00yJaroUuXxcs:

Pabora ¢ xoHCHIEKTaMH, yaeOHBIME TIocoOusMu. [loaroToBKa K 1a00paTopHON M KOHTPOJIBHOHN padoram. BrimonHneHne
JIOMarHei paboThI.

IMoaroToBka coobmieHnit M0 MPOGUIEHEIM U MPO(ECCHOHATBFHO 3HAYUMBIM 3JIeMeHTaM conepxkanwns: [Ipasuino B.B.
MapkoBuukoBa. Knaccudukanus m HazHaueHHWe KaydykoB. Kiaccudukanust n Ha3HaueHHMe pe3uH. Byikanuzaums
kaydyka. [lomydeHue aneTusiaeHa NUPONM30M METaHa M KapOMIOHBIM criocoboMm. Tpumepusauus anetuieHa B OSH30I
PeaKHI/Iﬂ NoJimMepusallii BUHUIIXJIOpUIA. HOHI/IBI/IHHHXHOPI/I[{ n €ro IMpUMCHCHUC. [lousTue 06 OKCTpAaKIHHU.
BoccranoBnenne HUTPOOCH307a B aHWIMH. ['omonornveckuii psg apeHoB. Tomyon. HutpoBanue Tosyosa. Tpotu.
OCHOBHBIE HalpaBJIeHHs TIPOMBIILICHHOH NepepadoTKu MpupoaHoro rasa. [lomyTHelil HedTsHOI Ta3, ero nepepaboTKa.
Kokcoxumuueckoe MpOM3BOACTBO M ero mpoxaykuus. IIpomecchl NpOMBINIICHHON mNepepaboTKu HEPTH: KPEKHHT,
pudopmuar. OKTaHOBOE YHCIO OCH3MHOB M IETAHOBOE YMCIIO AN3EJIFHOTO TOILINBA.

[Noaroroska pedeparos, Ipe3eHTANNIT, JOKJIAI0B, COOOIICHNI HA TEMBI:

1.Okonorn4ecKue acreKThl HCIIOJIb30BAHUS YTIICBOAOPOIHOTO CHIPHS.

2.JKOHOMUYECKHE acTIeKThl MEXXIYHAPOAHOTO COTPYAHNYECTBA IO UCTIOIB30BAHHIO YIIICBOAOPOIHOTO CHIPHS.
3.UcTopus oTKpBITHS U pa3pabOTKH ra3oBEIX M HEPTIHBIX MecTOpokaeHni B Poccuiickoit denepannu.

4.XuMus yriaeBoIOpOIHOTO ChIPhs U MOst Oyaymias npodeccus.

5.¥YrneBogopoaHOe TOMINBO, €T0 BUABI U Ha3HAUCHHE.

6.CuHTeTHYeCKHE KaydyKU: HCTOPHUS, MHOr0OOpa3ue U IepCIeKTHBBI.

7.Pe3nHOTEeXHNYECKOE MPOU3BOICTBO U €TO POJIb B HAYYHO-TEXHUYIECKOM IPOrpecce.

8.HedTh 1 ee TpaHCIIOPTUPOBKA KaK OCHOBA B3aUMOBBITOJTHOTO MEX/YHAPOJIHOI'O COTPYAHUYECTBA.

g.ApOMaTI/I‘IeCKI/Ie YrJI€BOAOPOJbI KaK ChIPHE JJId MPOU3BOACTBA NECTUIINIOB.

Tema 2.3.
Kucaopoacoaepxkaumue
OpraHHYecKne
coequHEeHHns

Conepxxanue yueOHOTO MaTepuajia

1 | Couprsl. IlomydeHue sTaHoNa OpOXKEHMEM TIIIOKO3BI M THIpaTaleld STwiIeHa. [ MIpOoKCHIbHAs Tpymia Kak
¢ynkuonansHas. [loHATHE O TpeeNbHBIX OJHOATOMHBIX CHHMPTaX. XWMHUYECKHE CBOWCTBA 3TaHOJA!
B3aUMOJICHCTBHE C HATPHUEM, 00pa30BaHHUE MPOCTBHIX M CIOXHBIX 3(GHUPOB, OKHCIEHHE B anpierus. [Ipumenenne
9TAaHOJIa HA OCHOBE CBOMCTB. AJIKOIOJIM3M, €0 MOCIEACTBUS U NPEAYIPEKICHHE.

I'munepuH Kak HpeAcTaBUTENb MHOTOATOMHBIX cUpTOB. KadecTBeHHas peakuus Ha MHOTOATOMHBIE CIHPTHI
IIpumeHnenue riuuepuHa.

Jemoncrpanuu: OxucieHne cnupTa B anpaeru. KauecTBeHHBIE peakIIii HA MHOTOaTOMHBIE CITUPTHL.

2 ®@enoJs. Dusnueckne W XMMHUYECKHE CBOWCTBa (eHoma. B3anMHOe BIMsSHHUE aTOMOB B MoJieKyse (eHosa:
B3aMMOJIEHICTBHE C THIPOKCHIOM HATPHUS M a30THOH KuciaoToi. IIpumenenue heHoIa HA OCHOBE CBOWCTB.
JemoHncTpanuu: PactBopuMocTs (eHOMa B BOAE IpM OOBIYHOW TeMIepaType U Ipu HarpeBaHuu. KadecTBeHHBIE
peaknuy Ha QeHo.

3 | Aubperuanl. [lonstie o0 anpaerugax. AnbaerujaHas rpynna kak QyHkunonanpHas. DopMalibieruj U ero
CBOMCTBA: OKHUCIICHHE B COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYHOIMII cupT. Ilonmyuenue
QJIB/ICTUI0B OKMCIEHHUEM COOTBETCTBYIOIMX clTUpTOB. [IpuMenenne gopmaiibiernia Ha OCHOBE €ro CBOHCTB.
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JemoncTpanusi: Peakiys cepeOpsHOro 3epkana anbaerugoB. OKUCIECHHE ANbICTHIOB B KUCIOTY C MTOMOIIBIO
ruapokcuna mexu(ll).

4 | KapooHoBble Kkuca0Thl. [loHATHE 0 KapOOHOBEIX KHCIOTax. KapOokcwipHas rpynma Kak (QyHKIHOHAIbHAS.
Tomonormyeckuii psiA TpeAETbHBIX OXHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomydeHme KapOOHOBBIX KHCIIOT
OKHUCIICHHEM albJeTUIOB. XMMHYECKHE CBOICTBa YKCYCHOW KHCJIOTHL: OOIIEe CBOICTBa ¢ MHHEPaIbHBIMH
KHCJIOTaMH W peaknus dtepudukanuu. [IpiMeHeHne YKCyCHOW KHCIOTHI Ha OCHOBE CBOWCTB. BhIcIime >KUpHBIC
KHCJIOTHI Ha TIpUMEpe TaTbMUTHHOBOM U CTCaPHHOBOM.

5 | Caoxusie >pupsl u xupbl. [lomydeHne cioxHBIX 3(upoB peaknueil stepudukanuu. CroxHble >(QUPH B
NpUpoJie, UX 3HaYeHue. [IpuMeHeHue CoXKHBIX 3(HPOB HA OCHOBE CBOWCTB.

XKups! kak cioxuble 2¢upbl. Knaccuduxanys sxupoB. Xumudeckrue CBOHCTBA KHUPOB: THAPOIN3 U THIPUPOBAHUE
KUAKUX XKUPOB. IIpruMeHeHue ;kUpoB Ha OCHOBE CBOMCTB. MbLia.

Jemoncrpanun: Koyuekiys 3pupHbIX Macer.

6 | YraeBoabl. YIieBoabl, UX KiacCU(pHUKALUA: MOHOcCaxapuibl (TiIOKo3a, Qpykrosa), nucaxapuibl (caxapos3a) u
IoJIcaxapuabl (Kpaxmal U LeNII03a).

I'mroko3a — BEIIECTBO C JIBOWCTBEHHON (DYHKIMEH — ajabICrHIOCHUPT. XHUMHUCCKHE CBOMCTBA TJIFOKO3BI:
OKHCIJICHHE B TTIOKOHOBYIO KHCJIOTY, BOCCTAHOBIICHHE B COPOMT, CTUPTOBOE OpoxkeHHe. [IpiMeHeHne IIoK03bI Ha
OCHOBE CBOMCTB.

3HaveHHe yIIIeBOAOB B KHBOH NMPUPOJIE U KHU3HNU desioBeka. [IoHATHE 0 peakHsiX MOJUKOHASCHCAIINN ¥ THAPOIN3a
Ha NPUMepe B3aUMOIIPEBPAIIECHHUIT: TIII0K03a —> MOJIUCaXapu.

JemoncTpanun: Peaknus cepeOpsHOTro 3epkana TIIOKO3bl. OKHCIEHHE TIIIIOKO3bI B KHCIOTY C ITIOMOIIBIO
ruapokcnaa Menu(l1). KayecTBeHHast peakuus Ha Kpaxmall.

JlaGopaTopHblie padoThl:
V3yueHne CBOWCTB KHUCIOPOICOASPKAITIX OPraHMIECKIX COSAMHEHHH.

CamocTosiTe1bHast padoTa 00yJaroNnuXcs:

PaboTta ¢ xoHcriekTaMu, ydeOHbIMU mocoOusiMu. TToAroToBKa K 1a60paTOPHON M KOHTPOJIbHOM paboTam. BeinonHeHne
JIOMaIHed paboThl.

IMoaroToBka cooOmeHHH TO TPOQPIIBHBIM H MPO(ECCHOHATBFHO 3HAYAMBIM BIIEMEHTAM COACPIKaHUs: MEeTHIIOBBIT
CHHPT WM €ro HCIOJNBb30BaHUEC B KAa4eCTBE XUMHYCCKOTO CHIPhS. TOKCHYHOCTh METaHOJNA W MpaBHIa TEXHUKU
0e30macHOCTH TpU paboTe ¢ HUM. OTHICHIVIMKONb W €ro MpUMEHEHHE. TOKCHYHOCTh STHJICHIJIMKONS W TpaBHIIA
TEeXHUKH Oe3omacHocTH NpH padore ¢ HUM. [lonmydenne deHosa U3 MPOIYKTOB KOKCOXMMUYECKOTO POU3BOJICTBA U U3
Oenzona. Ilomukonaencanus Qopmanpaeruga ¢ ¢eHoroM B (PeHONIOGDOPMATbACTHAHYIO CMONY. ATeTambIeTh/.
IlorsTne o0 KeToHax Ha IpuUMepe areToHa. lIpruMeHeHHWe aleToHa B TEXHHKE M IPOMBIIUIEHHOCTH. MHOroobpasne
KapOOHOBBIX KHUCJOT (IllaBesieBas KHCJIOTa KakK JBYXOCHOBHAs, aKpWJIOBash KHCJIOTa KaK HempejesibHas, OeH30iHas
KHCIIOTa Kak apomarmdeckas). IlneHkooOpa3yromue Maciaa. MOJIOYHOKUCIOE OpOKeHHE TIIOKO3bl. 3aMeHa KHpPOB B
TEXHHKE HETUILEBbIM ChipbeM. CHHTETHYeCKHE Motolue cpejctBa. Kuciomosounbie npoaykTel. CHiIocOBaHHE KOPMOB.
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HurpoBanue nemntomnossl. [TupokcnnuH.

IToxaroroBka pedeparos, mpe3eHTaIHA, JOKIaJ0B, COOOIIEHHUH 110 TeMaMm:

1.YTieBoas! 1 UX oIk B )KUBOII IPHUPOJIE.

2.CTpoeHHE TIIOKO3bI: HCTOPHS PAa3BUTHS NPEICTABICHUN 1 COBPEMEHHBIE BO33PEHHUS.
3.Pa3Butne caxapHoii mpoMeInuIeHHOCTH B Poccnm.

4.Poyp yriieBoIOB B MOe OyayIeit mpodeccHoHaIbHON I TeIBHOCTH.

5.Metanon: xemodunus u xemohoous.

6.D1aHom: Benmmuaiiiiee 6J1aro ¥ CTPAIIHOE 3J10.

7.ANKOTOJIM3M U €T0 MPOoQUIAKTHKA.

8.MHoroaToMHbIe CIUPTHI ¥ MOs1 Oyay1Ias MpoecCUOHATbHAS IESTENbHOCTb.
9.dopmainbIeru1 Kak OCHOBA MOJTYYSHHS BELIECTB M MaTepHaJIoB Ui MOei NpodeccrnoHaIbHOM e TebHOCTH.
10.MypaBbHHas KHCJIOTa B IPUPOJIE, HAYKE U TIPOU3BOJICTBE.

11.Wctopus ykcyca.

12.CnoxHble 3pUphl 1 X 3HAYCHUE B IPUPOJE, OBITY M IIPOU3BOJICTBE.

13.2Kups! Kak IpOIYKT IIUTAHUSI U XUMHIECKOE CHIPBE.

14.3aMeHa )XUPOB B TEXHUKE HETHIIIEBBIM CHIPHEM.

15.HexBaTka pooBOIBCTBHS Kak MI00abHas MPoOIeMa YeI0BEYeCTBa M MyTH €€ PEIICHHS.
16.Mputa: mporuioe, HacTosIee, Oymymiee.

17.CpencrBa rureHsl Ha OCHOBE KHCIIOPOACOIEPIKAIINX OPTaHNIECKUX COSTUHEHHH.
18.Cunretnyeckue mormue cpeactsa (CMC): 10CTOMHCTBA U HEAOCTATKH.

Tema 2.4.
A3oTcoaepikanme
opraHuyeckue
coeNHEeHMsI.
IHosmmepsl

CopepxaHnue yaeOHOro Marepuaa

1 | Amunsl. [lonstue 06 amuHax. Anudarnyeckue aMHHBI, UX KiIaccH(HUKAalUs U HOMEHKIATypa. AHWIMH, Kak
opranudeckoe ocHoBaHue. [lonyuenne aHunnHa U3 HUTpoOeHsona. [IpuMenenne aHIMHA Ha OCHOBE CBOMCTB.
JemoncTpanmuu: B3anMoeiicTBIie aMMHUaKa M aHIIIFHA C COJITHON KHCIIOTOW. Peakiys anminHa ¢ OpOMHON BOOIA.

2 | AMMHOKHMCJIOTBI. AMMHOKHCIOTBI Kak amQoTepHble IU(PYHKIMOHAIBHBIE OPraHWYeCKHE COETUHEHHS.
XuMHYecKne CBOHCTBa aMHHOKHCIIOT: B3aMMOJICHCTBHE CO IIEJOYaMH, KHUCIOTAMHU W JAPYT C APYroM (peaxuus
noJMKoHAeHcanuy). [lentuanas cBsa3p 1 nonmmnenTtuasl. [I[puMeHeHre aMHHOKHCIIOT Ha OCHOBE CBOMCTB.
JemoncTpanun: JlokazaresbCTBO HUIMYHS (YHKIMOHAIBHBIX IPYII B PACTBOPAX AMUHOKHCIIOT.

3 | beakn. IlepBuuHas, BTOpWYHAS, TPETHYHAS CTPYKTYphl OeikoB. XWMHYECKHE CBOMCTBa OCIIKOB: TOpPEHUE,
JICHATypaIysi, TUAPOIIN3, IBETHBIC peakiyy. bruoiorndeckre GyHKIUN OCIKOB.

Jdemoncrpamuu: PactBopeHne u ocaxaeHue OenkoB. LIBeTHble peaknmu OenkoB. ['opeHue nrudsero mepa u
IEPCTAHON HUTH.

4 | Tlosmmepsl. benxu n monucaxapuas! Kak OMOIONIUMEPEI.

[Tmactmaccer. [loaydeHne monmnMepoB peakyeil moMMepr3aliii U IOIUKOHAeHCauu. TepMOIIaCTUIHbIE U
TepMOpeakTHBHBIE macTMaccsl. [Ipeacrasutenu miactmace. Bonokna, nx kinaccupukanus. [lomydeHne BOJIOKOH.
OTienbHBIC TPEACTaBUTENN XHMUIECKUX BOJIOKOH.
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3K3. KOHTPONbHbIW

JlaGopaTopHble padoThI:
AMUHBL.

AmuHOKHCIOTHL. benku.
M3ydeHne cBOMCTB OCIKOB.

HpaKanecxne 3aHATHA:
Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha I/IZ[CHTI/I(l)I/IKaI_II/I}O OPraHn4CeCKUux COCIMHCHUM.
Pacrnio3naBanue miacTMacc ¥ BOJIOKOH.

CamocrosiTeabHas padoTa o0yJyaromuxcs:

Pabota c koHcIIeKTamMu, yueOHbIMH ocoOomusamu. [loaroToBka K 1a60paTopHOIl 1 KOHTPOIBHON PaboTaM, MPAKTHIECKUM
3aHATHUSIM. BrlnonHeHue nomaiiHeil paboThl.

[MogrortoBka cooOmeHnd 1O TPOGWIBHBIM U NPO(QECCHOHANPHO 3HAYUMBIM  JJIEMEHTaM  COJCpKaHHUS:
AMMHOKAIIpOHOBass KHCIOTa. lVcrmonp3oBaHWE THApOAM3a OEJNKOB B IPOMBIIUICHHOCTH. [loNMBHHMIXIIOPHT,
nonuterpadpTopaTIiieH  (teduion).  Denonopopmanbieruanbie  miactMmaccebl.  Lemnynmona.  IIpombinmenHoe
MIPOM3BOJICTBO XUMHUUECKUX BOJIOKOH. KanpoH kak npeacTaBUTeIb MOJHAMHUIHBIX BOJIOKOH.

[MoaroroBka pedeparos, MPe3eHTALMHA, TOKIIAI0B, COOOLICHUH MO TEMaMm:

1.AMMHaK u aMUHBI — OECKUCIIOPOAHBIE OCHOBAHUSL.

2.AHMIMHOBBIE KPACHTEIN: UCTOPUSL, IPOU3BOJICTBO, IIEPCIIEKTHBA.

3.AMHHOKHCIIOTHI — aM()OTEPHBIC OPTaHMYECKHUE COCTIMHCHHUS.

4. AMUHOKHCIIOTBI — «KHPIHYUKNY OEITKOBBIX MOJIEKYI.

5.CunTeTHYecKre BOJIOKHA HA AMUHOKHCIIOTHON OCHOBE.

6.«Ku3Hb 3TO CIIOCOO CyIIECTBOBAHUS OCIKOBBIX TEIL. ..)»

7.CTpyKTypHl O€lIKa M eTo AeCTPYKTYpHPOBaHHUE.

8.buosornueckue QyHKIUH OCIKOB.

9.benkoBast 0CHOBa UMMYHHTETA.

10.CITU/ u ero npodhuitakTuKa.

11.lepunuTt Oenka B NHUIIEBBIX NPOAYKTaX W €ro IPEOAOJICHHE B paMKax [IJI00aJbHOW MPOJOBOJIBCTBEHHON
MPOTPaMMBI.

12. Xumusi 1 OUOJIOTHS HYKJICHHOBBIX KHCIIOT.

JuddepeHunpoBanHblii 3a4eT

Bcero:

54

Jiis XapakTepUCTUKH YPOBHS OCBOCHMS y4eOHOT0 MaTepualia UCIOJIb3YIOTCS Celylolue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIHN (BBIIOIHEHUE JIEATETBHOCTH 10 00pasily, UHCTPYKIMH WIH MO PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBITTOJTHEHHE ICATEIIEHOCTH, pEIIeHHE TPOOJIEMHBIX 3a71ad)
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3. YCJOBMUSI PEAJIM3ALIUU PABOYEN IPOrPAMMBI YUEBHOIA
JTUCHUIINHbBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o
Peaﬂmaunﬂ IMporpaMmsbl JTUCIHUILJIMHBI Tpe6yeT HaJINn4usi yqe6Horo KaOWHETa XUMHH.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCAJIOYHBIC MECTA 110 KOJIUYECTBY 00yUarOIIUXCS,

— pabodee MecTo IpernoaBaTels,

— KOMIUICKT 3aKOHOJIATeIIbHBIX U HOPMAaTUBHBIX JOKYMEHTOB,
— KOMIUICKT Y4e0HO-METOINICCKON JOKYMEHTAIUH,

— JIEMOHCTPAIUOHHBIN CTOJI,

— JIOCKa ayIMTOpHAs,

— BBITSDKHOM mIKad,

— y4eOHO-HAarJISTHbIE TTOCOOUS 110 XUMUH,

— nabopaTopHO€E 000pyAOBaHHUE.

TexHuueckue cpeacTBa o6yquI/m:

— KOMIIBIOTEp C JIMIIEH3HMOHHBIM IPOrPaMMHBIM 00€cHeueHUeM, UMEIOIIUM BBIXOJ] B CEThb
WHTepHer;

— MYJIETUMEIAA IIPOEKTOD;

— IIPUHTED;

— MporpaMMHoOe o0ecIieyeHue.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

ITepeyenn y4eOHbIX n3aaHuil, MUHTEpHET-peCcypcoB, JONOJTHHUTEILHOH JIUTEPATYypPbl

OcHOBHBIC MCTOYHUKH:

1.

2.
3.

['abpuensn, O.C. Xumus: yue6. Xumus 10 xnacc. ba3ossiii yposens / O.C. I'abpuenss.-
7-e u3., crepeotn.- M.: [Ipoda, 2019.-191
['abpuensn, O.C. Xumus: yue6 .Xumus 10 xnacc. bazossiii yposens / O.C. I'abpuenss.-
5-e u3j., crepeotn.- M.: [Ipoda, 2018.-223
Epemun, B.B. Xumus: yue6. Xumus YrayoneHusiii ypoBenb: 11 xmacc/ B.B. Epemun,

517]73 Ky3bemenko, A.A. JIposnos, B.B. Jlykun.- 7-¢ u3n., crepeorur.-M.: Ipoda, 2020-

I[OHOJIHHTCJILHLIG HCTOYHHUKH:

1.

2.

["abpuensn, O.C. Xumus: yue6 .Xumus 10 knacc. bazossiii yposens / O.C. I'abpuenss.-
7-e u3., crepeotnl.- M.: [poda, 2019.-191

[Nabpuensan, O.C. Xumus B TecTax, 3ajadax U ynpaxHeHusx: y4ue0. [locobue mns cryn.
yapexaeHuii cpen. mnpod. obpazoBanms / O.C. TI'abpuensu, I'.I'. JlpicoBa.- M.:
Axanemus,2011.- 224 c. (paccMOTpEHO Ha 3acelaHUU IPEIMETHBIX (IIMKJIOBBIX)
KOMHUCCHIA)
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3.

INa6puensu, O.C. Xumus. 10 kiacc: KOHTPOJIbHBIE U TPOBEPOUYHBIC PAOOTH K YYEOHUKY
O.C. T'abpuensna «Xumust.10 kimacc. basosbnii ypoens» / O.C. T'abpuensn, I1H.
bepeskun, A.A. YmakoBa.- M.: Jlpoda, 2009.- 253 c. (paccMOTpeHO Ha 3aceqaHuu
MPEAMETHBIX (IIUKIIOBBIX) KOMUCCUIA)

HNuTepHeT-pecypcesl:

10.

11.
12.

13.
14.

15.

16.

AJIXUMUK: caiit JI.IO. AnukbepoBoit [Dnekrponnsiii pecype]/ URL: www.alhimik.ru
lNazera "Xumust" u caddt miusa yuutens "S uay Ha ypok xuMuu'[DIeKTpOHHBIN pecypc]/
URL: http://him.1september.ru

Enunoe okHO gocTymna Kk 00pa3zoBaTeNbHBIM pecypcaM [DnekTpoHHbIN pecypc]/URL:
http://window.edu.ru/

Enunas xosteknust mudpoBBIX 00pa30BaTEIbHBIX PECYpCOB [DIEKTPOHHBIA pecypc]/
URL: http://school-collection.edu.ru/

Kypuan «Xumus u  xXumMuku» [DaekTponubii  pecypc]/URL:  http://chemistry-
chemists.com/index.html

3aHMMaTenbHas XUMHS: BCe O Merauiax [Jnektponnsid pecypc]/ URL: http://all-
met.narod.ru

Manyiinos, A. B., Ponuonos, B. . OcHoBbl xumuu. uTepHET-yueOHUK. [DIEKTPOHHBIN
pecype]/ URL: http://www.hemi.nsu.ru/

Hayuno-nonynsipusiit kanan SIMPLE-SCIENCE. 3anumarenbHble XUMHUYECKUE OTBITHI U
UHTEPECHBbIE  JKCHEPUMEHThl 1O XUMHM [DNeKTpoHHBIH  pecypc]/ URL:
http://simplescience.ru/video/about:chemistry/

OmnaifH-CIIpaBOYHKMK XMMHUYeCKuX 3emeHToB WebElements[DnekrpouHsriii pecypc]/
URL: http://webelements.narod.ru

Opranuyeckass XUMHS: DJCKTPOHHBIM Y4EOHUK JUIsI CPEAHEH IIKOIBI [DIEKTPOHHBIH
pecype]/ URL: http://www.chemistry.ssu.samara.ru

OTKpBITBIN KOJUTEIK: XUMUS [ DnekTpoHHbIi pecype]/ URL: www.chemistry.ru
[TommynsipHass OuOMMOTEKa XMUMHUYECKHX DIEeMEHTOB [OnekTpoHHbIi pecypc]/  URL:
http://n-t.ru/ri/ps/

[Mopran ecrecTBeHHBIX HayK [ DnekTpoHHsbIid pecypc]/URL:http://e-science.ru/

Caiir Alhimikov.net: monesnas uadopmanus mo xumun [DnekTpoHHbIH pecype]/ URL:
http://www.alhimikov.net/

®denepalibHbII LIEHTP HHPOPMALIIOHHO-00pa30BaTENbHBIX PECYPCOB [ DNEKTPOHHBII
pecypc]/URL: http://fcior.edu.ru/

XuMUs JUIs BCeX: WIUTIOCTPUPOBAHHBIE MaTEpUalbl 10 00IIeH, OpraHMYecKon u
Heopranudeckor xumuu [ DnexrpoHHsIit pecypce]/ URL:http://school-sector.relarn.ru/nsm/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHOI

TACIATITAHBI

KOHTpOJ'[b U OIC€HKA pC3YyJIbTAaTOB OCBOCHHA JUCHHUIIIMHBI OCYHICCTBIIACTCA MPLCIIOJaBaTCIICEM B
Imponecce NMpoBCACHUA IIPAKTHUCCKHUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TECTUPOBAHMS, a TAKKE

BBIINTIOJIHCHUA 06y‘~IaIOH_II/IMI/ICSI HHAUBHUIYAJIbHBIX 3aﬂaHHﬁ.

OcBoeHHUe coiepKaHus YICOHON TUCIUILIMHBI « X UMUS,
obecrneunBaeT JOCTHKCHHE CTYICHTAMU CICAYIOIMNX Pe3yabTaTOB:

®opMBI M METO/ABI
KOHTPOJISI M OLEHKH
pe3y1bTaToB
o0yuyeHust

Juunocmnuvix:

- 4yBCTBO TOPJIOCTH M YBAXCHUSI K UCTOPUU M JIOCTIDKCHUSIM OTEUSCTBEHHOU
XMMHYECKOH HAayKH; XMMHYECKH ITPAaMOTHOE TIOBEJICHHE B PO(HECCHOHATHHON
JCATEIBHOCTH M B OBITY NpH OOpalIeHNH C XUMHYECKUMH BEIIECTBAMH,
MaTepuagaMy 1 TPOLeCCaMH;

- TOTOBHOCTH K MPOJIOJDKEHHIO 00pa30BaHMs M MOBBIICHHS KBaJTH(DUKAIMU B
n30paHHO# MPO(ECCHOHANBHON AEATENLHOCTH U OOBEKTUBHOE OCO3HAaHHE
PO XUMUYECKUX KOMIIETCHIHIA B 3TOM;

- YMEHHE HCIOJb30BaTh OCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAYKU H
XMUMHUYECKUX TEXHOJOTHIA JJIsl HOBBIIIEHHSI COOCTBEHHOTO MHTEILICKTYaIbHOTO
pa3BUTHUs B BEIOpaHHOM NpodeccHoHaIbHOH JIesITeThbHOCTH;

TEKYIIUH KOHTPOJb,
YCTHBIA OIIPOC
KOHTPOJIbHBIE PaOOTHI
OLICHKA BBITTOJIHEHHSI
1a00paTOPHBIX U
IPAKTUYECKUX padoT

Memanpeomemnuix:

- WCIOJIb30BAaHME pA3NIMYHBIX BHUJIOB IIO3HABATENIBFHON JESTENBHOCTH H
OCHOBHBIX  HHTEIUIGKTyalbHBIX  omepanuid  (IIOCTAaHOBKM  33/1a4W,
(GhopMyJUpOBaHUS THIIOTE3, aHAJM3a M CHHTE3a, CpPaBHEHHS, 0000IIEHUs,
CUCTCMAaTHU3alluK, BBIABICHUA MNPUYNHHO-CICACTBCHHBIX c13;13e171, IIOHMCKa
aHaJIoroB, (hOPMYJIMPOBAHUS BBIBOJIOB) JIJISl PEIICHHUs MOCTABJICHHOM 3ajauu,
IMPUMCHCHUEC OCHOBHBIX MCTOAOB TIIO3HAHHUA (H36HIOI[CHI/I$I, Hay4YHOI'O
3KCHepI/IMeHTa) IJId U3YUCHHA PAa3JIMYHBIX CTOPOH XUMHUYCCKUX O00BLEKTOB U
HpOLIECCOB, C KOTOPBIMH BO3HHUKAeT HEOOXOIUMOCTh CTAJKUBATHCS B
npodeccuoHanbHOM chepe;

- WCIIOJIb30BaHUE PA3IUYHBIX HMCTOYHUKOB JUIS TONYYCHUS XHMHYECKON
uH(OpMaINH, YMEHUE OLICHUTH €€ JIOCTOBEPHOCTD IS JIOCTIKEHHUS XOPOIINX
Pe3ynbTaTOB B MPO(ecCHOHAIBHOI cdepe;

YCTHBIN OIpOC,
NUCHbMEHHBIC
KOHTPOJIbHBIEPAOOTHI,
OIIEHKA BBITTOJTHEHHSI
71a00paTOPHBIX U
PAKTUYECKUX paboT,
OLIEHKA TEeKYIIETO U
UTOTOBOTO KOHTPOJIS

Ilpeomemmnuix:

- c(hOpPMHUPOBAHHOCTh TMPEACTABICHHA O MECTE XHUMHH B COBPEMEHHOM
HAyYHOW KapTHHE MHpA; IOHMMAaHHE POJU XUMHH B (QOPMHUPOBAHHH
Kpyro3opa # (YHKIMOHAJIBHOH TI'PAaMOTHOCTH 4YEJOBEKa JUIA PELICHHS
MPaKTUYIECKUX 3a7ad;

- BIIAJICHUE OCHOBOIIOJIATAIONIUMH XHMHUYECKUMH TIOHSATHSMH, TCOPHUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAaHUE XHUMHYCCKOU
TEPMUHOJIOTHEN U CUMBOJIHUKOM;

- BJIaJICHUE OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUSI, UCIONb3yEMBbIMU B
XUMHH: HaOJIIOJCHUEM, ONHCAHUEM, M3MEPEHUEM, 3KCIIEPUMEHTOM; YMEHHE
0o0pabaTeiBaTh, OOBSACHATH PE3yJbTaThl MPOBEACHHBIX OIBITOB U JENaTh
BBIBOJIbI, TOTOBHOCTh M CHOCOOHOCTh MPHMEHSATh METOJBI TO3HAHUS IPU
peIIeHUH NPaKTUUYECKUX 33]1a4;

- chOpMHUPOBAHHOCTH YMEHHS [aBaTh KOJHYECTBEHHBIE
MTPOU3BOANTD PACUETHI 0 XUMHUYECKHUM (DopMyJiaM M YpaBHEHHUSIM;

OLIEHKA U

YCTHBIH OITpOC,
KOHTPOJIbHBIC
NUCbMEHHBIE pabOTHI
OLIEHKA BBITTOJIHEHHS
MPaKTUYECKUX paboT
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- BIaJieHHe TpaBWJIaMH TEXHUKH O€30MacHOCTH TPH HCIONB30BaHUU
XUMHYECKHUX BEIECTB;

- chopMHPOBAHHOCTH COOCTBEHHOW MO3UIIMU IO OTHOMICHUIO K XHUMHUYECKOU
nH(pOPMAITIH, TTOTy4aeMON M3 Pa3HbIX UCTOYHHUKOB.




