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1. MACIHHOPT PABOYEM ITIPOI'PAMMbBI YYEBHOM JUCHUITIUHBI
Xumus

1.1. OO6aacTh NpUMeHeHHs POTrPaMMBbI

Pabouas mnporpamma pa3paboTaHa Ha OCHOBE MPHUMEPHOH NPOrpaMMbl y4eOHOH
JTUCHUTUTMHBL «XHUMHUS», peKOMeHA0BaHHON denepanbHbIM TOCYyIapCTBEHHBIM aBTOHOMHBIM
yupexaenuem «®DenepanbHblii MHCTUTYT pa3BUTHUA oOpazoBanus» (PIAY «DPUPO») mns
peanM3aniii OCHOBHOW mpodeccuoHaNbHON oOpa3oBatensHOil mporpammbl CIIO Ha 0Gasze
OCHOBHOTO 00IIIer0 00pa3oBaHus C MOJTYYCHHEM CPEIHEr0 00IIero 00pa3oBaHuUs.

PaGouass mporpamMma y4eOHOW JUCHUIUIMHBI SBISETCS YacThiO TPO(ECCHOHATHLHOU
pOrpaMMbl IOATOTOBKY KBanUpuIMpoBaHHBIX padouunx, cayxkamux ([IITKPC) mo mpodeccuun
23.01.03 ABTOMEXaHHMK, BXOASIIEH B ykpynHeHHYI0 rpyminy npodeccuii 23.00.00 Texunka u
T€XHOJIOTUM HA3eMHOI'0 TPAHCIIOPTA.

Pabouas mporpamma y4eOHOW IUCHMIUIMHBI MOXXET OBITh HCIIOJNB30BaHA APYTHMHU
00pa30BaTeNbHBIMU YUPEKIACHUSIMH TPO(ECCHOHATBFHOTO M JOMOJIHUTEIBHOTO 00pa3oBaHUs,
peanu3yomuMu 00pa3oBaTeNIbHYIO MPOTPaMMY CPEAHET0 00IIero 0opa3oBaHusl.

1.2. MecTO0 IMCHUIVIMHBI B CTPYKTYpPe OCHOBHOH mNpogeccMoHaILHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl: TUCIUILINHA BXOJUT B 00111€00pa30BaTEIbHbIN UK.

1.3. e ¥ 3a1a4u AMCHUILVIMHBI — TPe0OBAHMSA K Pe3yJbTATaM 0CBOCHHS THCHMIJIUHBI:

Pabovas mporpaMma OpHEHTHPOBaHA Ha JIOCTHKECHHE CIEAYIOIINX Leseii:

L4 q)OpMI/IpOBaHI/IC y 06yqa}oumxc;1 YMCHHA OLOCHHUBATH 3HAYUMOCTb XHMHYCCKOI'O 3HAHUA
JJIA KaXXJ0ro 4€JI0BCKa,

e (opMupoBaHHE Yy 00YyYaIOUIUXCS IEIOCTHOTO TMPEJACTABICHUS O MHUPE W POJM XUMHUHU B
CO3/IaHMU COBPEMEHHON eCTeCTBEHHO-HAYYHOH KapTUHBI MHpA; YMEHUS OOBICHATH
OOBCKTHI M TPOIECCHI OKPYKAIOMIEH JICHCTBUTEIBHOCTH: TPUPOIHOM, COIMATBLHOM,
KyJIbTYPHOMH, TEXHUYECKON CpeJibl, — HMCHOIb3YS ISl 3TOr0 XMMHYECKHE 3HAHUS,

e pa3BUTHE Y 00YyJarOIIMXCS YMEHHI pa3indyarh (paKThl M OIICHKH, CPAaBHUBATH OICHOYHBIC
BBIBOJIbI, BUAETh MX CBSI3b C KPUTEPUSIMU OIIEHOK U CBSI3b KPUTEPHUEB C OIpPEJICIICHHON
CUCTEMOH IIeHHOCTeH, POpMYIHPOBATH K 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

e MpUOOpEeTeHHEe OOYYAIOIIMMUCS OIbITa PAa3HOOOPA3HON JEATENHHOCTH, TO3HAHUS U
CaMOITO3HAHHUS; KIIFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE JIJISI PA3TMYHBIX
BHJIOB JICSITEIBHOCTU (HABBIKOB PEIICHUS TPOOJIEM, TPUHATHUS PEIICHUM, TIONCKA, aHaIn3a
u  00paboTku WHPOPMAIIUM, KOMMYHHMKATUBHBIX HABBIKOB, HAaBBIKOB HW3MEPCHUH,
COTPYJIHUYECTBA, OE30MACHOTO OOPAIIEHHS C BEI[ECTBAMH B IIOBCETHEBHOM KU3HU).

OcBoeHHE coaepKaHUS Yy4eOHOW JUCHUIUIMHBI «XHUMHS», OOCCICUMBAET JIOCTHIKCHHUE
CTYAEHTaMH CIIEIYIOIINX Pe3yJbTATOB:

JIMYHOCTHBIX:
® UyBCTBO TOPJOCTH M YBAXKEHUSI K UCTOPUU W JOCTHKECHHUSAM OTEUECTBEHHOW XUMHUYECKOU

HAyK{; XUMUYECKH T'PaMOTHOE TOBEACHHE B NMPO(ECCHOHAIBHOW JESITENbHOCTH U B OBITY
npu 00palIeHNH C XUMUYECKHMHU BEIIECTBAMH, MaTepHallaMH U IPOLeccaMH;
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TFOTOBHOCTh K IPOJODKCHHIO OOpa30BaHUs M TOBBINICHUS KBalU(HKAIMA B W30paHHOM
POPECCHOHAIBHON ~ JEATEIBHOCTH M OOBCKTHBHOE OCO3HAHHE POJIUM XHMHYCCKHUX
KOMIICTCHIIUM B 3TOM;

YMEHHE UCIOJIb30BaTh JOCTHKCHHUSI COBPEMEHHONW XHUMHYECKOW HAyKH W XHMHYECKUX
TEXHOJIOTHI JUIsl TTOBBIIMICHUS COOCTBEHHOTO HMHTEIICKTYJIBHOTO Pa3BUTHS B BBIOPAHHOU
poeCCHOHAIBHOMN JCATEIHHOCTH.

MeTanpeamMeTHbIX:

WCIIOJIb30BAaHWE  PaA3JIMYHBIX BHUJOB II03HABATEIBHOM  JCATEIBHOCTH M  OCHOBHBIX
MHTEJUICKTYaJIbHBIX ONepanuii (TOCTAaHOBKHU 3a1a4ud, (OpMYJIMPOBAHUS THIIOTE3, aHAIM3a U
CHUHTE3a, CpaBHEHUS, 00OOIICHUS, CHCTEMAaTHU3alluH, BBISIBICHUS NPHUYUHHO-CICACTBEHHBIX
CBsI3€H, TTOMCKA aHAJIOTOB, (POPMYJIIMPOBAHUS BBIBOJIOB) /LTSI PEIICHUS MOCTABICHHOM 3a/1auu,
MIPUMEHEHNE OCHOBHBIX METOJIOB ITO3HAHHUS (HAOIIOJACHUS, HAYYHOTO SKCIIEPUMEHTA) IS
HU3Yy4YCHHUS pa3IMYHBIX CTOPOH XMMHYCCKUX O6’I)GKTOB Hu 1poueccoB, ¢ KOTOPEIMHU BO3HHUKACT
HEO0OXOAUMOCTh CTAJIKUBAThCS B MPOdeCCHOHAIBHOM cdepe;

HCITOJIb30BAHUE PA3IMYHBIX UCTOYHHMKOB JJIS IMOJIYYCHUS XUMUYSCKON HH(DOpMALIMK, YMEHUE
OIICHUTBL €€ JIOCTOBCPHOCTD JJIs JIOCTHIKCHHUS XOPOIIMX PE3yIbTaTOB B MPOo(heCCHOHATLHOM

chepe.

IIpexmeTHbIX:

c(hopMHPOBAHHOCTH TPEACTABICHUM O MECTE XHMHH B COBPEMEHHOW HAydYHOW KapTHHE
MHpa; TIOHUMaHUE pOJIM XUMHUU B (POPMHUPOBAHWUU Kpyro3opa u (GYHKIIMOHAIBHON
TPaMOTHOCTH YEJIOBEKA JJIs1 PEIICHUS] TPAKTUUECKUX 3a]1a4;

BJIAJICHUC OCHOBOIIOJAratOmiiMMu XHUMHWYCCKHUMH IIOHATUAMH, TCOpPUAMH, 3aKOHAMU H
3aKOHOMCEPHOCTAMU; YBEPCHHOC IIOJIb30BAHHUEC XHUMHUYECKOU TepMHHOHOFHeﬁ n CHMBOJ’IHKOﬁ;

BIIQJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO TIO3HAHUS, HCIIONb3YEMbIMH B XHUMUU:
HaOJIOZICHUEM, OIKUCAaHUEM, W3MEPEHHEM, OKCIIEPUMEHTOM; yMEeHHe o0pabdaTbIBaTh,
OOBSCHATH pe3yibTaThl TPOBEJACHHBIX OMNBITOB W JIeNaTh BBIBOJBI; TOTOBHOCTh U
CIOCOOHOCTH MTPUMEHSTH METO/IbI TTO3HAHUS MPU PEIICHUH MPAKTUUECKUX 3a/1a4;

c(hOpMUPOBAHHOCTh YMEHUS J1aBaTh KOJUYECTBEHHBIE OIEHKH W MPOU3BOJIUTH PACUETHI 1O
XUMHUYECKUM (pOopMyriaM U ypaBHEHUSIM;

BJIAICHUC IIpaBHUJIaMH TCXHUKHU 0e30IMacHOCTH IIpH UCIIOJB30BaAHUN XUMHYCCKUX BCIICCTB;

C(l)OpMI/IpOBaHHOCTB COOCTBEHHOM MO3UIUM M0 OTHOIIEHHIO K XHMHUYECKOH I/IH(I)OpMaI_[I/II/I,
HOJ'Iy‘iElCMOfI 13 pa3HbIX HCTOYHHKOB.

1.4. Kotn4ecTBO 4acoB Ha 0CBOCHHME IPOrPAMMBbI M CHMIIJIMHbBI:
MaKCHUMaJbHON ydeOHOU Harpy3ku oOydaromierocst 149 yacos, B ToM umcie:
00s13aTeNIbHON ayTUTOPHOM yueOHOI Harpy3ku oby4atomerocs 114 yacos;
CaMOCTOSITEIILHOM pa0boThl 00yJaromierocs 35 4acoB.
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2. CTPYKTYPA Y COJAEPXKAHUE YUYEBHOM JTUCIIUILINHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO# padoThI

Bup yuedHoii paboTbl

Oobvem uacoe

KOHTPOJIbHBIM paboTamM

MakcumanbHas yyeOHass Harpys3ka (Bcero) 149
O0s3aTesIbHAsI Ay IUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 114
B TOM YHUCIJIE:

71ab0paTOPHBIE 3aHATHS 33
MPAKTUYECKHUE 3aHSITUS 24
KOHTPOJIbHBIE paOOThI 7
CamocrosiTesibHas paboTa o0yuyaruierocs (Bcero) 35
B TOM YHUCIJIE:

MOJTrOTOBKAa COOOMIEHWH MO TMPOPHIBHBIM U NMPO(HECCHOHAIBFHO 3HAYUMBIM 10
JJIEMEHTaM COJIepKAHUS

NOJTrOTOBKA pedeparoB, Mpe3eHTaIuii, JOKIaI0B, COOOIIECHHH 10 TeMaM 10
paboTta ¢ KOHCHEKTamH, y4eOHOH nuTepaTypod (mo maparpadam, TiIaBam )
yueOHBIX IOCOOUH, YKa3aHHBIX MPEIOIaBATEIIEM)

BBITNIOJTHEHHE JOMAaIlTHEN paboThI 3)
HNOJArOTOBKA K  J1a0OpaTopHbIM  paboTaMm, MPAaKTHUYECKHUM  3aHATHUSM, 5

Umoeosas ammecmayus 6 ghopme: oughghepenyuposannozo 3auema
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2.2. TemaTnveckuii IJIaH U Co/lep:KaHMe Y4eOHOH AUCHMINVIMHBI . XUMUS

HaumeHoBanune Copep:xanue y4eOHOr0 MaTepHaJia, JIa00paTOPHbIe H NPAKTHYECKHE Pa00ThI, cCAMOCTOSATe1bHasA padoTa O0beM yacoB Ypogensn
pa3esioB M TeM 00y4arommxcs OCBOEHMS
3 4
BBenenne Cosiepkanuie yueOHOro MaTepuaa 2
1 | HayuHele MeTOAB! TO3HAHHUS BELIECTB M XUMHUECKUX SBICHUH. Poip skcmepumeHTa M TEOPHUH B XHMHU. 1
MopenupoBaHue XUMUYECKUX ITPOLIECCOB.
Paznen 1. O6mas n 103
HeopraHuyeckas
XHUMUs
Tema 1.1. OcnoBHbie | ConeprkaHue yueOHOTO MaTepHaia 4
MOHATHA U 32aKOHBI 1 | OcuHoBHble TOHATHS XMMHUH. BemectBo. AtoM. Mornekyna. XuMudecKuil ameMeHT. [IpocTele W CIIOKHBIE 1
XUMHH BemecTBa. JleMoHcTpanuu: Mozaenn aTOMOB XMMHYECKHX 3JIEMEHTOB. MO MOJEKYJ MPOCTBIX M CIIOKHBIX
BemecTB (mapocrepxkHeBele u CrioapTa—bpurneba). Kommekiust mpocThIX M CIOXKHBIX BemecTB. Hekoropsle
BEIIECTBA KOINYECTBOM | Moib. Mojiens MosisipHOTO 00BheMa ra3oB. Anotponus ¢ocdopa, KHCIopoaa, 0JI0Ba.
2 | KadyecTBeHHbIIi W KOJIMYECTBEHHBI COCTAaB BelIeCTB. XUMHUYSCKHE 3HAKA W (Gopmynbl. OTHOCHTENBHBIC 1
aTOMHasl U MOJICKyJsipHas Macchl. KommdecTBo BenecTBa. Ayutorponusi.
3 | OcHoBHBIe 3aKOHBI XMMHHU. CTeXHOMETpHs. 3aKOH COXPAHEHUS! MacChl BEUIECTB. 3aKOH IMOCTOSHCTBA COCTaBa 1
BEIIIECTB MOJICKYJISIPHOH CTPYKTYpBI. 3aKOH ABOTapo M CIEACTBUSI NX HETO.
4 PacuyeTrHble 3a/1a4M HA HAXO0KAeHHE OTHOCUTEJbLHOMH MOJIEKYJISAPHON Macchl. 1
5 | PacueTHbIe 321241 HA oNpe/ieIeHHE MACCOBOI 10JH XUMUYEeCKUX YJIEMEHTOB B CJ10KHOM BelllECTBE. 1
KonTpouabHas padora no teme «OCHOBHBIC TIOHSTHS U 3aKOHBI XUMUM 2
CamocTosTebHast padoTa 00yJaronuXcs: 4
Pabora ¢ koHCIIekTamu, y4eOHBIMU TOocOOHIMH. [IoAr0TOBKA K KOHTPOJIBHOH paboTe. BeimonHeHne fomManrHei paboTsl.
[Noaroroska cooOmeHnit 1Mo NpoQMILHBIM U MPOGECCHOHATHHO 3HAYNMbIM 3JIEMEHTAM COJIePIKAHMS:
AsmorpornHbie MoaupUKaIUK yriepoaa (aimMas, rpadur), Kuciaopoaa (KHCI0po, 030H), 0j1oBa (cepoe U 6estoe 0JI0BO).
IToHsATHE O XUMHYECKON TEXHOIOTHUH, OMOTEXHOJIOTHMH ¥ HAHOTEXHOJIOTHH.
ITonroroBka pedeparos, Mpe3eHTAMH, TOKJIAA0B, COOOIIEHHUH 110 TEMaM:
1.bruoTexHOJIOTHS ¥ TeHHas MHXKeHepus — TexHoaornu XX| Bexa.
2.HaHoTexHONOrMsI Kak IPUOPUTETHOE HAIPABJIEHUE Pa3BUTHS HAYKU U IPOU3BOACTBA B Poccuiickoil denepanum.
3.AI0TpONUsl METAJIOB.
Tema 1.2. ConepkaHue yueOHOro Marepuasna 4
IHepuonnyeckuii 1 | Hepuonuuecknii 3axkon .M. MenngeneeBa. Otkpoite (.M. MenneneeBsiM Ileprnoanyeckoro 3akoHa. 1
3aKOH U [lepronnaeckuii 3axoH B popmynuposke .M. Menneneera. Ilepnogmaeckast Tabauma XUMUIECKAX JIEMEHTOB —
IHepuoanyeckas rpadugeckoe 0ToOpakeHHe MEePHOANIECKOTO 3akoHa. CTPyKTypa MepHOAMYecKOr TaOIHIBL: MepHoAbl (Mayble U




FocypapcTBeHHOE NpodheccMoHanbHoe o6pa3oBaTenibHoe yupexaeHue Tynbckoi obnactu

MuHucTepcTBO 00pasoBaHus Tynbckon obnacTu

«[JOHCKON NONUTEXHUYECKUN KONNEX»

;i:gl:\tnmen;cl)f:bl-:me pokymeHTa: Pabouas nporpamma yuebHom Pedakuus Ne 1 MNuer 8 u3 24
YcnosHoe o6ozHaqerme; PIT OYA,.10 23.01.03 Namenetue Net 3K3. KOHTPONbHBINA

CHCTEeMA XHMHYEeCKHX
ayementoB JI.HU.
MemnpeneeBa,
CTpOeHHue aToMa

OosbInve), rpyIbI (T7aBHAs U MOOOYHAs).
Hdemoncrpanuu: Pasmuansie gopmer [lepmommdeckor cuctembl XxuMudeckux snementoB J[.M. Menneneena.
JwHamudeckue TabIuIp! 1 MoaenupoBaHus [leproanaeckoil CHCTEMEI.

2 | CTpoenue atoma u nepuonuyeckuii 3axon .M. MenaeneeBa. AToM — ciokHast gacTuna. Japo (IPOTOHBI U
HEHTPOHBI) U ANIEKTPOHHAS 0005109Ka. M30TOMBL. DIIeKTpOHHBIE KOH(PUTYpAIliH aTOMOB XHMHUYECKHUX IIEMEHTOB.
CoBpemMeHHast (OpPMyITHPOBKA MEPHOANIECKOTO 3aKOHA. JHAUCHHE ITEPHOJMUYECKOTO 3aKOHA WM IIEPHOIMUYECKOM
cUCTeMbl XUMHUIecKuX aneMeHToB .M. MenneneeBa i pa3BUTHS HAYKW W MOHUMAHHS XUMHUYECKOH KapTHHBI
MHpa.

JeMoncTpaumu: DeKTpu3alys TeI U UX B3aUMOJICHCTBHE.

3 | CTrpoenne 3JIeKTPOHHBIX 000JI0YeK aTOMOB JJIEMEHTOB MabIX IepuoaoB. OCOOCHHOCTH CTPOCHHUS
JJIEKTPOHHBIX 00O0JOYEK aTOMOB BJIEMEHTOB OONBLIMX NEPUOAOB (TIEPEXOIHBIX diieMeHTOB). IloHsTHE 00
opburaisix. -, p- u d-OpGurasm.

4 | 3HaueHHE MEPHOAMYECKOIO 3aKOHA M MEPUOTUYECKOM CHCTEeMBI XMMHUYecKux anemeHToB J[.M. MeHneneeBa ais
Pa3BUTHsI HAYKH U MOHUMAaHUSI XUMHUYECKOHW KapTHHBI MHUpa.

IIpakTHyeckue 3aHATHS .

Ilepunoauueckuii 3axon .M. Menneneesa.

MopenupoBanue noctpoeHus [leprogiueckoil TaOIUIBI XUMUYECKHX IEMEHTOB.
CrpoeHue 3JIeKTPOHHBIX 000JI049EK aTOMOB.

KonTpoabHnas pa6ora no teme «llepuoguueckuii 3axon u [leproauyueckas cucrema Xumudeckux snementon ..
MeHjeneeBa U CTPOCHHE aToOMay

CamocTosiTe1bHast padoTa 00yJaroNUuXCs:

PaboTa ¢ koHCTIeKTamMU, yaeOHbIMU TTOcOOUMsIME. [ToATOTOBKA K TA0OPAaTOPHON M KOHTPOJIBHOU paboTam.

[ToaroroBka cooOLIeHU O MPOGUIBLHBIM U ITPOPECCHOHANIBHO 3HAUUMbIM DJIEMEHTaM COJIepIKaHHS:
PagnoaktuBHOCTS. Mcrionb30BaHNe pagioaKTUBHBIX H30TOIIOB B TEXHUUYECKHUX IEJIIX. PEHTTEHOBCKOE N3IYyYEeHHE U €T0
UCIIONIb30BaHKE B TEXHUKE M MeMIMHE. MoaennpoBaHue Kak METO/] TPOTHO3MPOBAHUSI CUTYAIIMH Ha IPONU3BOJICTBE.
IMoaroroska pedepaTos, Npe3eHTaNNH, JOKJIAJ0B, COOOIICHHH 110 TEMaM:

1.Ku3nb u nesrensHocts .M. Menneneena.

2.«[lepnognveckoMy 3aKoHy Oyayiiee He TPO3UT Pa3pyIICHHUEM. . . ».

3.Cunte3 114-ro ameMenTa — TpUyM() POCCHUCKHAX (HU3UKOB-SICPITUKOB.

4.M30Tomsl BoJOpOA.

Tema 1.3.
CTpoeHue BelmecTBa

CopepxaHue yaeOHOro Marepuaa

1 | Nonnas xumuyeckas cBsi3b. KaTHOHBI, UX 00pa30BaHNe U3 aTOMOB B pe3yJbTaTe MpoIecca OKUCICHNs. AHUOHBI,
ux 00pa3oBaHHUE U3 AaTOMOB B pPe3yJbTaTe Mpoiiecca BOCCTAHOBIEHMs. IOHHAs CBs3b, KaK CBA3b MEXy KATHOHAMU
Y aHHOHAMH 3a CUYCT JJICKTPOCTATHYECKOIO MpHUTsHKeHUs. Kiaccupukaiws MOHOB: IO COCTaBY, 3HAKy 3apsia,
HAIMYHAIO THIPATHOW 000jouku. MoHHBIE KpucTaumdeckue pemeTkd. CBOWCTBA BEMISCTB C HOHHBIM THIIOM
KPUCTAJUTHIECKON PEIICTKH.
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3K3. KOHTPONbHbIW

JemoncTpanuu: Mogens KpUCTaUIMYecKOl pemeTku xmnopuna HaTpus. OOpasmbl MHUHEpanoB C HOHHOM
KPUCTAJJIMYECKON PELIETKOM: KaIblIUTa, TaJuTa.

2 | KoBanenTHas xumuyeckasi cBs3b. MexaHW3M OO0pa3oBaHHA KOBAJICHTHOH CBs3W (OOMEHHBIH W JTOHOPHO-
aKLENTOPHBIN). DJIeKTPOOTPUIATENbHOCT. KoBaleHTHbIE TIIONSpHAsT M HeNmoJsipHas CBA3u. KpaTHOCTb
KOBAJICHTHOH CBSI3H. MOJEKYJIApHBIE M aTOMHBIE KpHCTaUIM4eckue penteTkd. CBoiicTBa BemecTB ¢
MOJICKYJIIPHBIMA M @aTOMHBIMH KPUCTAJUTMYECKUMH PEIICTKAMH.

JeMoncTpammu: Mozei KpUCTAUIMYECKUX PELISTOK «CYyXOTo JibAay (WIH HoJa), anMasa, rpadura (Mim KBapua).

3 Meraminyeckasi cBsi3b. MeTaummdeckas KpUCTAJUIMYCCKAasA PCHICTKA W MCTAJUIMYCCKAA XHUMHUYCCKasl CBA3b.

dusnyeckre CBOMCTBA METAIIOB.

4 | ArperaTHble COCTOSIHHS BellleCTB U BOJOPO/HAsI CBs3b. 1BepIIOE, XKHUIKOE U Ta3000pa3HOE COCTOSHMUS BEUIECTB.
Ilepexon BemecTBa U3 OHOTO arperaTHOTO COCTOSIHUS B Apyroe. BogoponHas cBsI3b.
JemoncTpanun: [Tpubops! Ha JKUIKUX KPUCTAIIIAX.

5 Yucroie Belecrsa 1 CMeCH. Ilonstre o cMecu BemecTB. I oMoreHHBIC U TETCPOTCHHBIC CMCCH. CocTaB cMecei:
00beMHast U MaccoBas J0JIM KOMIIOHCHTOB CMECH, MaCCoOBas JOJIsA HpHMeCCﬁ.

6 | AucnepcHble cuctembl. IloHatue o aucnepcHod cucrteMe. JlucmepcHas ¢a3a M AUCIEPCHOHHAS Cpeja.
Knaccmbnkaunﬂ JUCTICPCHBIX CUCTEM. Ilonsarue o KOJIJIOMJJHBIX CUCTCMaAXx.

Jdemoncrpamun: O0pa3ubl pa3iIMyHbIX JAUCIIEPCHBIX CHUCTEM: SMYJILCHH, CYCIICH3HUMH, adpo30JIeH, resieil u 30JeH.
Koarymsinust. Cunepesuc. g dexr Tunnains.

IIpakTHyeckue 3aHATHUS:
Yucreie BeniecTBa U CMECH.

JlaGopaTopHbie padoThI:

JlucriepcHBIe CUCTEMBL.

[IpurorosneHne cycreH3un KapOoOHATa KAJIBIHS B BOJIC.

[omyuenne 3mMynbcuu MOTopHOTO Maciia. O3HaKOMIICHHE CO CBOMCTBAMH JUCIIEPCHBIX CHCTEM.

KonTpoabHas pa6ora no reme «CTpoeHHE BELIECTBA

N

CamocTosiTebHAsi pad0Ta 00yJIAFOITUXCS:

Pabora ¢ koHCIIekTamu, ydeOHBIMU TOCOOMsIMA. [ToaroToBKA K TaO0OpaTOPHOI M KOHTPOJIBHOH padoTaM. BreimonHeHwe
JIOMAaIrHeH paboTHL.

IMoxaroroBka cooOmieHuit 0 MPOQUIEHEIM ¥ TPOPECCHOHATEHO 3HAYUMBIM AJIEMEHTaM coiepkaHus: [I0IspHOCTRCBA3N
U noisipHocTh Mosiekyisbl. Konnencanus. Tekydectsb. Bosronka. Kpucrammmzauums. CyOnumanust ¥ JecyOiaumarius.
AHomammu pu3uyuecKkux cBOMCTB BoAbI. JKuukne kpucTamuibl. MuHepanbl ¥ TOpPHBIE HOPOIBI KaK IMPUPOJHBIE CMECH.
DMyIbCHH U CyCIIeH3uH. 3011 (B TOM YHUCIe adpo3osin) u renu. Koarynsmus. Cuaepesuc.

IToaroToBka pedeparoB, mpe3eHTAINH, TOKIaI0B, COOOIIEHII Ha TEMBbI:

1.ITna3zma — 4eTBepTOE COCTOSHUE BELIECTBA.

2.AmopoHBIe BenecTBa B IPUPOIE, TEXHUKE, OBITY.

3.I'pyOoicriepcHble CHCTEMBI, MX KJIacCH(HKaIMs 1 UCII0JIb30BaHKE B TPOECCHOHAIBHON IESITEIbHOCTH.
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4.KocmeTtnueckue remm.
5.IlpumeHeHne CycreH3uil U SMyJIbCUIl B CTPOUTEIILCTBE.
6.MuHepaJsl ¥ TOPHBIE TIOPOJIBI KAK OCHOBA JTUTOC(EPHL.

Tema 1.4,
Boaa. PacTBopsbl.
DJIEKTPOJIUTHYECKAS
JHCCOMAIIUST

Coneprxanne yueOHOTO MaTepHaia

1 | Boxna. PacrtBopnl. PacTBopenme. Boma xkak pactBoputens. PactBopuMocTs BemecTtB. HacwimieHHbIe,
HEHACBHIIICHHBIE, IICPECHIIICHHBIC PACTBOPBI.

JemoncTpanun: PactBopumocTs BemecTB B Boge. CoOupaHue ra3oB METOJIOM BBITECHEHHS BOJbI. PacTBopeHue B
BOJIC CEpHOI KHCIOTHI M cosieil aMMoHus. OOpasibsl KPUCTAUIOTHAPATOB. V3roTOBIIEHHE THIICOBOW ITOBSI3KH.
[Tpurorosnenne KecTKOH BOJBI M YCTpaHEHHE €€ XKeCTKOCTH. VIoHuTEL. OOpa3ipl MUHEPATIBHBIX BOJ PA3IHIHOTO
Ha3Ha4YCHU.

2 | 3aBHCHUMOCTh PaCTBOPMMOCTH Ta30B, KUAKOCTEH M TBEPIBIX BEIIECTB OT pasziIM4HBIX (pakropoB. MaccoBas mois
PacTBOPEHHOI'O BEILIECTBA.

3 | DuekTposMTHYecKas AMCCOMMANMS. OJCKTPOIUTHI M HEINICKTPOIUTBHL DICKTPOIUTHYCCKAS] HCCOLIHALIMSL.
JdemoncTpanuu: lcnpiTaHne pacTBOPOB DJICKTPOJIWTOB M HEJJIEKTPOIUTOB HAa IPEIMET IHCCOLUALMH.
3aBHCUMOCTD CTEIICHH DJICKTPOJIMTHYCCKON IHCCOLMALUHM YKCYCHOW KHCIOTBI OT pa30aBIeHHS pacTBOpa.
JIBW>XEHUE OKPAICHHBIX HOHOB B AJICKTPUYCSCKOM IIOJIE.

4 MexaHu3MEI C-)JIeKTpOJIPITI/I‘IeCKOﬁ Aucconuanv 4jil BCHIECTB € Ppa3jiMdYHbIMU THIIAMU XAMHYCCKON CBS3H.
FI/IZ[paTI/IpOBaHHLIe W HCTUAPATHPOBAHHBIC NOHBI.

5 Crenennb 3JIeKTp0JII/lTPl‘-IECKOI71 AUCCOINMAIINHA. CuIlbHBIE U cl1a0ble QJICKTPOJIUTHI. OCHOBHEIE MOJIOXKECHHS TCOpUU
SHCKTPOHHTHHGCKOﬁ JUCCOIMMAIIHH. KI/ICJ'IOTBI, OCHOBAHUS M COJIM KAK 3JICKTPOJIUTHI.

[pakTnueckne 3aHATHSA:

JKecTkocTh BOABI M CLIOCOORI €€ YCTPaHEHHS.

[Ipurorosnenne pacTBopa 331aHHOW KOHLIEHTPALHH.

Perenne 3a/1au Ha MacCOBYIO JIOJIIO pACTBOPEHHOT'O BEIIECTBA.

Konrtpoabnast pagora no teme «Boxa. PacTBOpbI. DIEKTPOIUTHYECKAs! AUCCOLUALIHS

CamocTosiTe1bHast padoTa 00yJaroNUUXCs:

Pabora ¢ koHCIIekTamu, y4eOHBIMU TOCOOHSIMH. [ToArOTOBKA K MPAKTUYECKUM 3aHATHIM, KOHTPOJIBHOM paboTe.
Brmonnaenue nomanraeii paboThL.

[MoaroroBka cooO1IeHU# O MPOGUIBLHBIM U MTPOPECCHOHANIBHO 3HAYMMBIM 3JIEMEHTaM CoJiepikaHus: PacTBopeHune kak
¢usnko-xuMuyeckuii mpornecc. Termnossie 3¢ dexTsr mpu pactBopennu. Kpucramtoruaparsl. [IpumeHeHne Bos! B
TEXHUYECKUX eNaX. JKecTKOCTh BOABI M CTIOCOOHBI ee ycTpaHeH!s. MuHepalbHbIe BOBI.

IToaroToBka pedeparos, Ipe3eHTallnH, TOKIAI0B, COOOIEHUI HA TEMBI:

1.CoBpeMeHHBIE METOABI 00€33apaXKMBAHNS BOIBI.

2.PacTBOpHI BOKPYT Hac.

3.Bona kak peareHT ¥ Kak cpejia Juisi XMMHYECKOro Ipoliecca.

4.Turisl pacTBOpOB.

5.Ku3Hsb 1 gestensHocTh C. AppeHnyca.
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6.Bkiaq 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH IIEKTPOIUTHUECKOM UCCOIHALIHH.
7.YcTpaHeHHe KECTKOCTH BOABI HA MPOMBIIUICHHBIX IPEATIPHATHAX.

Tema 1.5.
Kinaccnduxanus
HeOPraHu4ecKuX
COeIUHEHUI U uX

CBOJiCTBa

Coneprxanre yaeOHOTo MaTepHaa

1 | Kucnorel m ux cBoiicTBa. KuCIOTBI Kak 3JIEKTPOIMTH, WX KJIAacCH(GUKANWS IO Pa3IMYHBIM HPU3HAKAM.
OcoOCHHOCTH B3aWMOJICHCTBUS KOHIIGHTPHPOBAHHOW CEpHOW M a30THOM KHCIOT ¢ MeTammiaMu. OCHOBHEBIC
CHOCOOBI MOTy4eHHS KUCIIOTHI.

JdemoncTpauun: B3anMopelicTBue a30THON M KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOT C METaJJIaMHU.

2 XuMHYecKHe CBOMCTBA KHCJIOT B CBeTe TEOPUH 3JIEKTPOJIUTHYECKON JMCCOLMALIUM.

3 | OcHoBanusi M ux cBoiicTBa. OCHOBaHUS KaK JIEKTPOJMTHI, MX KIACCU(PHKAIMI 110 Pa3IMIHBIM IIPU3HAKAM.
PaznoxeHne HepaCTBOPUMBIX B BOJIE OCHOBaHMH. OCHOBHBIE CIIOCOOBI MOTYYCHHSI OCHOBAHUI.
JemoncTpanun: IToxyderne u cBoiicTBa aM(pOTEPHOTO THAPOKCHUIA.

4 Xumuyeckne CBOHCTBA OCHOBAHHUII B CBeTE TEOPHHU FIEKTPOJUTHYECKOMH THMCCONMAIIHH.

5 Coumn 1 ux cBoiicrBa. Comu kKak 35eKTponuTsl. COJM cpeHue, KUCIIBIE H OCHOBHBIC. XUMHUYECKH CBOUCTBA COJICH
B CBETE TEOPHUH DJEKTPOIUTUIECKON TUCCOLIUAIINY.
Jemoncrpamuu: HeoOpatumbliii ruaponu3 kapouna Kanbius. OOpaTHMBII THAPOJINA3 COJICH Pa3IMYHOTO TUIIA.

6 | Cnioco6bl mostyuyenns coJieid. ['uaponus cosei.

7 | Oxkcuasl W ux cBoiictBa. CosieoOpasyrolye W HecojeoOpasyromue Ookcuasl. OCHOBHBIC, aM(OTEPHBIC U
KHCJIOTHBIE OKCHBI. 3aBUCHUMOCTh XapaKTepa OKCHJA OT CTENIEHH OKHUCJICHUsI 00pa3yolIero ero Merasuia.
Jemoncrpanun: 'openne docdopa n pacTBopeHHe NPOyKTa FOPEHHs B BOJIE.

8 | Xummuyeckue cBOWCTBA OKCHAOB. [l0TyueHHE OKCHIIOB.

JlaGopaTopHbie padoThI:

M3yuyeHune cBOMCTB KUCIOT U OCHOBaHMM.

BzaumonelictBue coneil ¢ Meraiiamu. BzauMopeiictBue coiielt Apyr ¢ Ipyrom.
I'uiponus coneil pa3aIuyHOro THUIA.

CamocTosiTe1bHasi padoTa 00yJaroNnuXcs:

Pabota c koHCHIeKTamMH, yaeOHbIMU 1TocoOusAMH. [ToaroToBka K 1a00paTOPHEIM M KOHTPOJIBHOM paboTam. Beimonnenne
JOMalHe paboThl.

IMoaroroBka cooOmennii 1Mo NpPOGWIEHBIM M TPO(ECcCCHOHATBHO 3HAYMMBIM 3JIeMeHTaM cojaepxaHus: IIpaBuma
pa30aBiieHHs] CepHOM KHCJIOTHL. Vcronb3oBaHWE CEpHOW KHCJIOTHI B MNPOMBINUICHHOCTH. Enkwme menouw, ux
HCIIOJIb30BAHUC B IMPOMBIINIJICHHOCTH. lamenas u HerameHas H3BCCTh, €€ NMPUMEHCHUE B CTPOUTCIHLCTBEC. T'unc un
anebactp, runicoanue. [Tonarue o pH pactBopa. KucnorHast, meno4ynas, HeWTpaabHas Cpebl paCTBOPOB.

IToaroToBka pedeparos, Mpe3eHTallni, TOKIAI0B, COOOIEHUI HA TEMBI:

1.CepHas KHCIOTa — «XJ1€0 XUMHUYECKON IPOMBIIUICHHOCTH.

2.Mcnonp30BaHNe MUHEPANBHBIX KUCIOT Ha MPEANPUATHIX Pa3IMIHOTO IPO(UIIS.

3.OKcHABI B CONM KaK CTPOUTEIHHBIE MaTePHAIIBL.

4.Mcropus rumca.
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5.I1oBapeHHas coyib KaK XUMHUYECKOE CBIPhE.
6.MHoromMKHit KapOOHAT KaJBLHS: B IPUPOJE, B IPOMBIIIIICHHOCTH, B OBITY.
Tema 1.6. ConepkaHue yueOHOro Marepuasa
XHMHYECKHE PeaKiuun 1 | Knaccupukanuss XAMHYeCKHX peakuuil. Peakuuu coequHeHHWsi, pas3lIOKEHUs, 3aMelleHusi, oOMeHa.
Kartanuruueckne peakumu. OOpaTuMmble W HeoOpaTuMble peakiuu. ['OMOTEHHbIE M TETEpPOTEHHBIC PEaKIUH.
DK30TepMUYEcKHe U PHAOTepMUYeckre peakiuy. JleMoncTpanun: IIpumepsl HEOOpaTUMBIX peaklMi, HAYIIHUX C
00pa3oBaHUEM OcaJlKa, I'a3a MM BOJbI.

2 | TennoBoii 3¢ deKT XUMHYECKHX peaknHii. TepMoXuMHUIEeCKUE ypaBHEHHSI.

3 | OKHCIUTETbHO-BOCCTAHOBUTEIbHBIe peakuuu. CreneHb okucieHns. OKUCIUTENb W BOCCTaHOBIICHHE.
BoccranoBurens u okucieHue. JdemoHcrpanumu: Mogens anexrponusepa. Monenb 3J€KTpOJIU3HOW BaHHBI AJIS
TOJY4YCHMA AJIIOMUHUA.

4 | MeToj 3/1eKTPOHHOIO 6aJiaHCa /ISl COCTABJIEHUS YPABHEHHii OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIX PeaKmii.

5 | CropocTs xuMu4YeckHx peaknmii. [IoHATHE O CKOPOCTH XHMHUYECKHX pEaKnWi. 3aBHCHMOCTB CKOPOCTH

XMMHUUYECKHX PpeakIui OT pa3IW4HBIX (HaKTOPOB: IPHPOIBI PEATHPYIONIMX BEINECTB, WX KOHICHTPAIHH,
TEMIIEPaTypHbl, IOBEPXHOCTH CONPHUKOCHOBEHUS 1 MCIIOIb30BaHMS KaTaIN3aTOPOB.
JemoHcTpanuu: 3aBHCHMOCTh CKOPOCTH PEaKIMM OT TPHPOABI PEarnpyrolINX BemecTB. BzamMoneicTre
pPacTBOPOB CEpHOM KHCIOTHI C PacTBOpaMH THOCYIb(aTa HATpus Pa3IMYHON KOHIEHTPAnWH M TEMIEpaTyphl.
Mopenb KUISIIETo ¢osl. 3aBUCHMOCTD CKOPOCTH XMMHUYECKON PEakIiy OT MPUCYTCTBHUS KaTaau3aTopa Ha mpHMepe
Ppa3JIoKEeHNUS IEPOKCHAA BOAOPO/Ia C ITOMOIIBIO TMOKCH 1A MapraHIla ¥ KaTajassl.

4 | O6paTuMoCcTh XUMHYecKUX peakuuil. OOpaTuMble W HeoOpaTHMble peaKIUH. XHMHUYECKOe PAaBHOBECHE H
CHOCOOBI €r0 CMELICHHUSL.

JlaGopaTopHbie padoThI:

Peaknus 3amMenieHUs MeIU JKEIe30M B pacTBOPE METHOTI0 KyIopoca.

Peakimn, nayniie ¢ o0pa3oBaHHEM 0CaKa, I'a3a MIIN BOJIBI.

CKOpOCTh U 00paTUMOCTh XUMHUYECKUX peakunii. Karanus.

W3ydeHnne BIUSHUS pa3IudIHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITHI.
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CamocrosiTe1bHast padoTa 00yJaroUuXcs:

Pabora ¢ koHCIIekTamu, yaeOHbpIME TocoOmsMH. [1oroTOBKA K 1a00paTOPHEIM M KOHTPOJIBHOW paboTaM. BrimonneHme
JIOMarHei paboThI.

IMoaroToBka cooOmeHnit Mo NMpoQMIBHEIM M TPOQPECCHOHATPHO 3HAYMMBIM dJIeMeHTaM coiepykaHus: Ilorstue o6
JNEKTPOIHN3e. OIEKTPOJIN3 PACIUIABOB. DJIEKTPOJIN3 PACTBOPOB. DIJIEKTPOJIMTHYECKOE IOJTYYEHHE aJlOMHHUSL.
[IpakTHyeckoe NpUMEHEHHE 3JIeKTpoau3a. [anpBaHomnacTika. [anpBanocrerus. PaguHrupoBaHue IIBETHBIX METaJUIOB.
Karanu3. T['omoreHHele W reTeporeHHble KaTanuzatopbl. [IpomoTopel. Karamutudeckme sl MHruOUTOpEL.
IIpou3BOACTBO aMMHUaKa: ChIpbE, anmapaTypa, Hay4HbIC IPUHIUIIBL.

IToaroroska pedeparoB, mpe3eHTANUMH, TOKJIAT0B, COOOIICHHA HA TEMBI:

1.Peakuus ropeHust Ha MPOU3BO/ICTBE.

2.Peaknus ropeHus B OBITY.

3.BupryassHOe MOJETHPOBAHNE XMMUYECKHX ITPOIIECCOB.

Conepkanne yueOHOro Marepuaia

Tema 1.7. 1 | Meraniabl. OCOOCHHOCTH CTPOCHHSI aTOMOB WM KpucTamwioB. dusnmdeckue cBoricTBa MeTainioB. Kiaccuduxanms
Metanasl u METAJJIOB 10 PA3IMYHBIM IPU3HAKAM
HeMeTaJLIbI JemoncTpanun: Komrekiusa metaiuioB. B3anmoaelicTBrue MeTamioB ¢ HeMeTaulaMy (Kelesa, IIMHKA W aJTFOMHHUS
C Cepoil, alOMHMHHUS C HOAOM, CYpPbMBI C XJIOPOM, TOpEHHE XKeje3a B Xiope). ['opeHme MeTaios.
AJIOMUHOTEPMUSL.

2 | XuMu4ecKre CBOHCTBA METAJIOB. DIICKTPOXUMITYSCKUH PsJI HANPSDKEHUH METaJUIOB. MeTautoTepMusl.

3 | O6mue cnocodbl moayyeHusi MetamnoB. [lonstne o mMetamryprun. [IupoMerammyprus, THAPOMETAIUTYpPTHUs 1
asteKTpoMeTaiyprus. CriaBbl YepHbIE W [IBETHBIE.

4 | Hemeranabl. OCOOCHHOCTH CTPOSHHS aTOMOB. HemMeTasl — MpocThIe BemecTBa.

Hemoncrpamuu: Komnekius nemertamuioB. ['openune HemetauioB (cepsl, ¢ocdopa, yriis). BeiTecHeHne menee
AKTUBHBIX T'aJIOTCHOB U3 paCTBOPOB UX coJieii 0oiee aKTUBHBIMH TaJIOTEHAMH. KOHHCKHI/II/I HpO}IyKHI/Iﬁ CUJIMKATHOM
npoMblIlUIeHHOCTH (cTekina, (apdopa, ¢asHca, EMEHTa pa3IM4YHBIX Mapok U Jp.)Mozens pPOMBIIIICHHON
YCTaHOBKH U1l IPOU3BOJCTBA CEPHOM KHUCIIOTHI.

5 3aBHCHMOCTh CBOMCTB TrajIOTEHOB OT HX IOJIOKEHHS B Hepnozmqeucoﬁ cucreMe. OKHCIUTEIBHBIE M
BOCCTAaHOBHUTEJIbHBIC CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX IOJIOKCHHS B pAAy SJICKTPOOTPUIATCIBHOCTH.

JlaGopaTopHbie padoThI:

3aKaika ¥ OTITyCK CTaJIH.

O3HaKOMJICHHE CO CTPYKTypaMH CEporo u Oeyoro 4yryHa.
Pacmo3naBanue pyn xenesa.

IIpakTHyeckue 3aHATHS

Meramnsl. Hemeramner.

ITonyuenne, coOupanue u pacro3HaBaHUE Ta30B.
Perienne sKcriepuMeHTaIbHbIX 3a/1a4.
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3K3. KOHTPONbHbIW

CamocrosiTeabHas padoTa o0yJaromuxcs:

Pab6ota ¢ koHCTIeKTamMH, yaeOHBIMHU TocoOusiMHU. [ToaroToBKa K 1aO0OpaTOpHEIM M KOHTPOIBHOH padoTe, IPaKTHISCKAM
3aHATUSIM. BeinonHenue nomamseit paboTsl.

[loaroroBka cooOueHni 1Mo MPOQHIBHBIM M NPO(EecCHOHANIBFHO 3HAYMMBIM 3JeMEHTaM cojepxanus: Kopposus
METAJUIOB: XUMHUYECKAsl U IJIEKTPOXHMHUYECKast. 3aBUCHMOCTh CKOPOCTH KOPPO3UH OT YCIIOBHI OKpYXKalOIIEH Cpensl.
Knaccudukanus koppo3un METaUIOB N0 pa3IMuHbIM Npu3HaKaM. CriocoObl 3aIUThl METAITIOB OT KOPPO3HH.
[IpousBoacTBO uyryHa u cranu. [losydeHue HeMeTawIoB (PAaKIMOHHOW MEPEeroHKOW JKHIKOrO BO3AyXa W
3JIEKTPOIM30M PAcTBOPOB WJIM PACIUIABOB 3JICKTPONNTOB. CHIIMKaTHAas MPOMBIINIIEHHOCTh. IIpon3BoaCcTBO cepHOM
KHCIIOTHI.

IMoaroroska pedepaToB U MPE3EHTALMH, TOKIaJ0B, COOOIIEHNH Ha TEMBI:

1.Wcropus mosrydeHus ¥ IPOU3BOJICTBA ATIOMUHHS.

2.271eKTPOIUTHYECKOE MOyIeHHE U papuHIPOBaHHE MEAN.

3.Ku3np u nearensHoCcTh I'. J]9BH.

4.Poip METaJUIOB B HCTOPUH YEJIOBEYECKOI IIMBUIM3ALINH.

5.McTopus oTeuecTBEHHOM YepHOI MeTaTypruu.

6./ cTopust 0Te4eCTBEHHOM IBETHON METaJLTyPruu.

7.CoBpeMeHHOE METALITypruuecKkoe MPOrU3BOJICTBO.

8.CrieruanbHOCTH, CBA3aHHBIC ¢ 00PabOTKOM METAIIIOB.

9.Ponb METaIJIOB M CIIJIABOB B HAYYHO-TEXHUUECKOM ITpOrpecce.

10.Koppo3ust MeTaJIoB 1 CIIocOOB!I 3aIUTHI OT KOPPO3HH.

11.MlHepTHBIC WU OarOpPOIHEIC Ta3hbl.

12.Poxmarormye ol — rajJoreHsl.

13.Mcropust OIBeICKOM CITUYKH.

14.XumMns MeTaioB B Moel Mpo(hecCHOHATbHOM AESTEIHHOCTH.

15.XumMust HemeTaJuIoB B Moeil npodeccroHanbHOM eI TeIbHOCTH.

16. TlpumeHenne TBepI0Tro U ra3006paszHoro okcuaa yraepoma(lVv).

Pa3nen 2.
Opranuyeckast XUMHSA

42

Tema 2.1.
OcCHOBHBIE TOHATHSA
OpPraHN4YecKOi XUMHU
U TeOpHsi CTPOEHUS
OpraHHYecKuX
coeMHEeHM i

CopepxaHue yaeOHOro Marepuaa

1 | Ipeamer oprannyeckoil xuMuu.IIpuponHble, MCKYCCTBEHHBIE U CHHTETHUECKHE OPTaHMUYECKHE BEIIECTBA.
CpaBHEHHE OPTaHUYECKHUX BEIIECTB C HEOPTAHNIECKUMHU.
BanertHocTh. XMMHUECKOE CTPOCHUE KaK IMOPSJOK COSMHEHHUS aTOMOB B MOJIEKYJIbI 110 BaJICHTHOCTH.

2 | Teopusi crpoeHust oprannyeckux coeqnHenuii A.M. ByTtiepoBa. OCHOBHBIE MOJOXEHHS TEOPUU XUMHIECKOTO
CTPOEHHUSI.

3 | U3omepusi u n3omepbl. XrMuueckre GOPMYJIbI U MOJIENIN MOJIEKYJI B OPraHUYECKONH XHUMHUH.
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4 | Knaccudukanus oprannyeckux BemectB. Kilaccugukanus BEmecTB 0 CTPOCHUIO YIJIEPOJHOTO CKEleTa U
HaITN4IUIO0 (QyHKIMOHAIBHBIX IPYII.
JdemoncTpaumuu: Mozenu MOJIEKyYJI TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COEITMHEHUM.

(6, ]

T'omonoru u romoJiorus. Hagara Homenxmatyps IUPAC.

6 | Knaccupukanuss peaknuii B opraHmvyeckoil xumum. Peaknuu npucoenvHeHus — (THIPUPOBAHUS,
TaJOTeHUPOBAHMS, TUAPOTATOTCHHPOBAHWS, TUApaTanuyu). Peaknmu — OTIIETUICHWS  (IETHUAPHUPOBAHUS,
JIeTUApOraJIoTeHUPOBaHusl, Aeruaparaiun). Peakuuu 3amenienus. Peakuuu usoMmepusanuu.

JlabopaTopHblie padoThbl:

Kiaccudukanms opraHuuecKix BEIIECTB.
Knaccudukarust peakiuii B OpraHMYeCKOd XUMHUH.
H3rorosnenne MoJesel MOJIEKYJI OPraHUYECKUX BEIIECTB.

CamocTosiTeIbHAsi pad0Ta 00yJIaArOIITUXCS:

Pabora c koHCTIeKTamu, yueOHbIME TOcOOHsIME. [1oATOTOBKA K J1a00paTOPHOW M KOHTPOJILHOM paboTaM. BrinonHenune
JOManIHei paboThl.

[NoaroroBka cooOmeHni 1Mo HPOMWIBHBIM M MPO(ECCHOHANFHO 3HAUYMMBIM 3JIEMEHTaM cojepkaHus: [loHsATHE O
cyOcTpaTe W peareHTe. Peakiuy OKHCIEHHsI U BOCCTAHOBJICHUS OpraHuueckux BeuiecTB. CpaBHeHHE KiaccHpHKaluu
COEMHEHUH U KITacCU(UKALNY PEaKUii B HCOPTaHUIECKON M OPTaHNIECKON XMMHUH.

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

1.Kpatkue cBeieHHs 10 HCTOPUM BOSHUKHOBEHMS U Pa3BUTHS OPraHUYECKON XUMMUH.

2.Kuzub u gesrensHocth A.M. ByTiieposa.

3.Buranusm u ero kpax.

4.Pojb 0T€YECTBEHHBIX YUCHBIX B CTAHOBJICHUH U PA3BUTHH MHUPOBON OPraHMYECKOH XUMHUH.

5.CoBpeMeHHbIe IPEICTABICHHS O TECOPHH XUMHUYECKOT0 CTPOCHHSI.

Tema 2.2.
Yraesoaopoasl 4 uX
MPHUPOIAHBIE
HCTOYHUKHU

Cojnepxanue yueOHOTO MaTepuajia

1 | AnkaHbl. ATKaHBI: TOMOJOTHYECKHH PSJI, N30MEpUs U HOMEHKJIATypa aJKaHOB. XMMHUYECKHE CBOWCTBA aJKaHOB
(MeTaHa, 3TaHa): TOpeHHe, 3aMellIeHNe, Pa3oXKeHue, leruapupoBanne. [IpuMeHeHne ajaKkaHoB Ha OCHOBE CBOMCTB.
JemoHncTpanuu: I'operne Metana. OTHOIIEHHE METaHa K pacTBOpaM MepMaHraHata Kauus 1 OpoMHOH BoJe.

2 | AJxkeHbl. Otunen, ero HNOIy4EeHUE (mernapupoBaHueM JTaHa, JlenoNuMepr3anueit
nonmaTUNIEHa).'oMonorudeckuii  pan, HW30MepHsi, HOMEHKJIAaTypa ajJKeHOB. XHMMHUYECKHE CBOMHCTBAa JTHUIICHA!
TOpeHHe, KadyecTBEHHble peaknuu (oOeciBednBaHHe OpPOMHOW BOABI M PAcTBOpa IE€pPMaHraHaTa Kallus),
ruIpaTanys, noauMepusanus. IlpuMeneHne STUIeHa HA OCHOBE CBOMCTB.

Jemoncrpumu: ['operne stmineHa. OTHOIIEHHE 3THIIEHA K PAacTBOpaM IEepMaHraHata Kajius W OpOMHOW BoJe.
[TosmyyeHue 3TUIIEHA peakiyen AeruapaTaly 3TaHoIa.

3 | Auennl u kayuyyku. [loaaTHE O THEHAX KaK yIIIeBOJOPOIAX C IBYMS IBOMHBIMH CBA3SIMH. CONPSKEHHBIC THEHBI.
Xumudeckue cBolicTBa Oyraamena-1,3 u m3ompeHa: oOeclBeuMBaHWE OpOMHON BOJABI M IOJMMEpHU3AlMs B
Kaydyku. HaTypanbHblil M CHHTETHUECKHUE Kaydyku. Pe3una.

JemoncTrpanuu: Pa3noxkeHue kaydyka Tpd HAarpeBaHWHM, UCHBITAHUE MPOAYKTOB PA3JIOKEHHA Ha
HENPENEIbHOCTD.
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4 AJxkuHbl. AnermneH. XWMHYECKHE CBOMCTBAa aleTWICHA: TOpeHHe, oOeciBedyMBaHHEe OpOMHON BOJEL,
MIPUCOENHEHNE XJIOPOBOJOPOAa M THIparanus. [IpuMeHeHHe aleTHiieHa Ha OCHOBE CBOMCTB. MexKiaccoBas
HU30MEpHs C aJIKaJieHaAMH.

Hdemoncrpamuu: ['openue anerwieHa. OTHOIICHHE alleTHICHA K PAacTBOpaM IepMaHraHata Kaius U OpOMHOM
Boze. [lonyueHne aneTmieHa — THAPOJIN30M KapOuaa KaIblHsl.

5 | Apenbl. benzon. Xumuueckue CBOHCTBa O€H30Ja: TOpEHHE, pEakuud 3aMelleHHs (TaloreHHpOBaHUE,
HuTpoBaHue). [lpuMeHeHne GEH30a Ha OCHOBE CBOMCTB.
JdemoncTpamuu: OTHOIIEHHE OEH30/Ia K pPacTBOpPaM IIepMaHraHarta Kauus 1 OpOMHOH BoJe.

6 | IlpupoaHbIe HCTOYHUKH YTIJI€BOAOPOIOB. [IprpoaHbIii ra3: cocTaB, IpUMEHEHHE B KAUeCTBE TOILINBA.

Hedrs. CocraB u nepepadorka Hedru. [leperonka Hedtu. Hedrenpomykrsr.

Jdemoncrpanun: Komtexnus o6pasnoB Hepty u HepTenpoaykroB. Komreknus «KaMeHHBIH yroyib ¥ IPOAyKLIHUS
KOKCOXUMHYECKOTO IIPOU3BOJICTBAY.

IIpakTHyeckue 3aHATHS:
AJKUHBI. ApPEHBI.

JlaGopaTopHbie padoThI:
O3HakoMIICHHE ¢ KOJUIeKIueit 00pa3ioB HeTH U MPOAYKTOB ee nepepadboTku. O3HAKOMIICHHE ¢ KOJUICKIMEH KaydyKoB
¥ 00pa3laMu M3/IeNUil U3 PE3HHBIL.

CamocTosiTe1bHast padoTa 00yJarouuXxcs:

Pabota ¢ xoHCcTIekTaMu, y4eOHbIMU ocoOmsiMu. IloaroToBKa K J1ab0paTOpHOI M KOHTPOJIBHOH padoTaM. BrimonHeHue
JoManHe paboThl.

[MoaroroBka cooOmieHnit Mo MPOoGUILHEIM M NPO(ECCHOHAIFHO 3HAYMMBIM 3JIeMeHTaM coxepxanus: [Ipaswio B.B.
MapkosuukoBa. Knaccudukanus n HazHaueHHEe KaydykoB. Kiaccmduxamust n HasHaueHHWe pe3uH. Bynxanuzanms
kaydyka. [loydeHne ameTwiieHa MUPOIM30M MeTaHa M KapOMIHBIM criocoboMm. TpumMepusanus aneTwieHa B OSH30II.
Peakimss monmMepmsanyy BUHWIXJIOpHA. [lOMMBHHMIXIOpUA W ero mnpuMmeHeHwe. [loHsTne 00 3KCTpakKIuH.
BoccranoBnenne HuUTpoOeH307a B aHWIMH. [oMonoruueckuid psg apeHoB. Tomyon. HutpoBanue Tomyoma. TpoTui.
OCHOBHBIE HalpaBJIeHHs TIPOMBIILICHHOH NepepadoTKU MpupoaHoro rasa. [lomyTHelii HedTsHOI Ta3, ero nepepaboTka.
Kokcoxumuueckoe MpOM3BOACTBO M ero mpoxaykuus. Ilpomecchl NpOMBINIICHHOH mnepepaboTKu He(TH: KPEKHHT,
pudopmunr. OKTaHOBOE YHCIIO OEH3MHOB U IIETAHOBOE YHCIIO AU3ETHHOTO TOIINBA.

IMoaroroska pedeparos, mpe3eHTAINH, TOKJIAT0B, COOOIICHHA HA TEMBI:

1.OKo0rn4ecKre acTeKThl NCIIOJIb30BAHUS YTIICBOAOPOIHOTO CHIPHS.

2.JKOHOMUYECKHE acTIeKThl MEX/JyHapOAHOTO COTPYAHNYECTBA 110 UCIIOJIB30BAHHIO YTIIEBOJOPOIHOTO CHIPbS.
3.Mctopust OTKpBITHS 1 pa3pabOTKH Ta30BbIX M HE(TIHBIX MecTopokaeHui B Poccuiickoii deneparyn.

4.XuMus yTieBoIOpOAHOTO ChIPhS U MOst Oyaymias npodeccust.

5.YrieBon0poiHOE TOIUIMBO, €T0 BUJIBI M Ha3HAYEHHE.

6.CunTeTHYeCKHE KaydyKU: HCTOPHUS, MHOT00Opa3ne U IepCIIeKTHBBI.

7.Pe3nHOTEXHNYIECKOE MPOM3BOICTBO U €TO POJIb B HAYYHO-TEXHUIECKOM IPOTrpecce.

8.HedTh 1 ee TpaHCIIOPTUPOBKA KaK OCHOBA B3aUMOBBITOJTHOIO MEX/IYHAPOJIHOTO COTPYAHUYECTBA.




FocypapcTBeHHOE NpodheccMoHanbHoe o6pa3oBaTenibHoe yupexaeHue Tynbckoi obnactu

MuHucTepcTBO 00pasoBaHus Tynbckon obnacTu

«[JOHCKON NONUTEXHUYECKUN KONNEX»

;i:gl:\tnmen;cl)f:bl-:me pokymeHTa: Pabouas nporpamma yuebHom Pedakuust Ne 1 et 17 w3 24
YeroeHoe o6osHaqeHve: PIT OY[.10 23.01.03 Wsuererue Net 3K3. KOHTPONbHBINA

g.ApOMaTI/ILleCKI/Ie YrJaeBOAOPOAbI KaK ChIPbLE JJId MPOU3BOACTBA NIECTULINIOB.

Tema 2.3.
Kucaopoaconep:xamme
OpraHHYecKue
coeqUHEeHHn s

Cojieprkanue yueOHOro Marepuaia

1

Cnuptel. [lonyyeHne sTaHona OpOXKEHHMEM TJIIOKO3bI M THApaTanyedl STHieHa. [ MapoKcuibHas rpymnmna Kak
¢dyHukonanbHast. IIoHATHE O IPEAENTBHBIX OJHOATOMHBIX CIIHPTaX.

I'munepuH Kak mpencTaBUTENh MHOTOATOMHBIX CHHMPTOB. KauecTBeHHas peakiss HA MHOTOATOMHBIE CIIHPTHI.
[Ipumenenue ravuepuHa.

JemoncTpanun: OKkucieHne cnupra B anpaerua. KauecTBeHHBIE peakini Ha MHOTOATOMHBIE CITUPTBHI.

XuMHuyeckue CBOMCTBA 3TAHOJIA: B3aUMOJelCTBUE ¢ HATPUEM, 00pa30BaHue NMPOCTBIX U CJI0XKHBIX 3(UPOB,
OKHCJeHHe B ajubaerua. IIpuMeHeHne >TaHONa Ha OCHOBE CBOMCTB. AJIKOTOJHM3M, €T0 MOCIEACTBHSA H
TIpeAyNpEexICHHE.

®eHos. Dusnueckne W XUMHUYECKHE CBOiicTBa (eHoma. B3amMHOe BiIMsSHHE aTOMOB B MOJIEKylIe (eEHOMA:
B3aUMO/ICHCTBUE C THIPOKCHIOM HAaTpHs M a30THON KHCI0TOI. [IpuMeHeHune (heHosa Ha OCHOBE CBOMCTB.
JemoncTpanun: PactBopuMocTh (eHOIa B BOJie NIPU OOBIYHOW TeMIlepaType U MpH HarpeBaHuH. KauecTBeHHbIE
peaximu Ha QEHOJI.

Aabnerunbl. [lonstue 00 ampaerumax. AJbIeruaHas Tpynna Kak (QyHKIHOHANbHas. DopMaiabIerum U ero
CBOMCTBA: OKUCIICHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJIICHHEC B COOTBETCTBYMOIIUM crmupT. [lomyueHue
QJIBJICTU/IOB OKUCJICHUEM COOTBETCTBYIONIUX CIIUPTOB. [IprMeHeHue hopMasbIeriia Ha OCHOBE €ro CBOMCTB.
JemoncTpanus: Peakiust cepeOpsiHOro 3epkana anbaeruoB. OKUCICHUE albJCTHI0B B KUCIOTY C MOMOIIBIO
rugpokcuaa meau(ll).

KapGonosbie kucaorsl. [Tonstne o kxapOOHOBBIX KucioTax. KapOGokcuibHas rpymma Kak (yHKIHOHaJIbHAs.
I'omosornyecknii psix NMpeenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlomyueHne KapOOHOBBIX KHCIIOT
OKHCJICHHEM aJIbJIETHJIOB.

XuMH4YecKHe CBOWCTBA YKCYCHOIH KHCJOTBI: OOIIHME CBOHCTBA C MHUHEPAIBHBIMH KHCIOTAMH W PEaKIIHS
stepudukanuu. [IpuMeHeHHe YKCYCHOH KHCIIOTHI Ha OCHOBE CBOMCTB. BrIcmne >XKUpHBIE KUCIOTHI Ha TpUMepe
NaJIbMUTHHOBOM M CTEAPUHOBOM.

Cnoxuble 3¢upbl M kupbl. [lomydyeHune cioXHBIX 3QHUpOB peaknueil stepudukanuu. CroxHble 3(QUPH B
IIpupoJe, ux 3HaueHue. I[lpuMeHeHne cIoXHBIX 3(HPOB HA OCHOBE CBOUCTB.
Jemoncrpanun: Kosutekiys a3pupHbIX Macer.

XKupsl kak cioxuble 3¢upbl. Knaccuduxanus sxupoB. XumMudeckrue CBOHCTBA KHUPOB: THAPOJIN3 U THIPUPOBAHUE
JKUAKUX XKUPOB. IIpruMeHeHune )kUpoB Ha OCHOBE CBOICTB. MbLia.

YraeBoabl. YTIIEeBOIB, WX KiIacCH(pUKAIMA: MOHOcaxapuisl (IJIIOK03a, (pyKTo3a), AMcaxapuiasl (caxaposa) u
IoJIcaxapuabl (Kpaxmai 1 HeJIII03a).

JdeMoHcTpamuu: Peakuus cepeOpsHOro 3epkanga TITIOKO3bl. OKHCICHHE TJIIOKO3Bl B KHCJIOTY C IIOMOIIBIO
ruapokcuaa Menu(l1). KayecTBeHHast peakius Ha Kpaxmal.

I'moko3a — BemecTBo ¢ ABOICTBeHHOH (yHKIHEH — ANbJernAOCHUPT. XUMHUYECKHE CBONCTBA TIJIIOKO3BL:
OKHCJICHHE B INIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpPOUT, ciupToBoe OpokeHue. [IpuMeHeHne TIr0K036l Ha
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3K3. KOHTPONbHbIW

OCHOBE CBOMCTB.
3HayeHne yTIIEBOIOB B JKUBOW MPHUPOC U KI3HH deloBeka. [IoHATHE 0 peakIusaX MOIUKOHACHCAIINH U THAPOIN3a
Ha [IpUMepe B3aUMONPEBPAILICHHN: TTII0K03a —> MOJIUCaXapu.

JlaGopaTopHbie padoThI:
M3yyeHune cBONCTB KUCIOPOJICOAEPKAUTNX OPTaHUYECKUX COSIUHEHUH.

CamocTosiTebHAs1 padoTa 00yJaroIIuXCs:

Pabota ¢ xoHcriekTaMu, y4eOHbIMU ocoOusiMu. IToaroToBKa K 1abopaToOpHOI W KOHTPOJIBHOM pabdoTam. BrimonHeHne
JIOMaIHe paboThl.

ITonroroBka cooOmIeHU MO TPOPUIBHBIM U TPOPECCHOHATHHO 3HAYUMBIM 3JICMEHTAM COJACPKaHMs: MeETHIOBBIH
COHPT M €ro HCIONb30BaHHE B KAadyeCTBE XUMHMUYECKOIO ChIpbS. TOKCHUHOCTh METaHONAa M IpaBUia TEXHUKU
Oe3omacHOCTH MpH paboTe ¢ HUM. DTHICHIVIMKOIb M €ro NpuMeHeHHe. TOKCHYHOCTh STHJICHIIIMKOIS M IpaBuiia
TEXHHUKH 0€30MIacHOCTH MpH padote ¢ HUM. [lomydeHue ¢eHoma U3 MPOIYKTOB KOKCOXHMHUYECKOTO TPOU3BOICTBA U U3
6enzona. IlommkonpeHcamust (opmanpaeruga ¢ ¢GeHoaoM B (GeHOIOPOpPMaNBACTUAHYI0 CMONTy. AINETaabJeTHI.
[lonsTHE O KeTOHax Ha mpuMepe aneToHa. IIpuMeHeHMe aneToHa B TEXHWKE M IPOMBINIICHHOCTH. MHOroo0pasue
KapOOHOBBIX KHCIOT (IaBeyieBas KHCIOTAa KaK IABYXOCHOBHAs, aKpHJIOBas KHCJIOTA KaK HeEMpeaenbHas, OeH30iHas
KHCIIOTa Kak apoMmarndeckas). [InenkooOpasyromiie macia. MoiodHOKHCIOE OpOKeHHE TIIIOKO3BI. 3aMEHa JKHPOB B
TEXHHUKE HETHUIIEeBbIM chlpheM. CHHTeTHYeCcKHe MotolIue cpeacTBa. Kucmomonounsie npoaykTel. CUIOCOBaHHE KOPMOB.
Hutpoanue nemntono3sl. [Tupokcunus.

[MoaroroBka pedeparos, MPEe3EHTALMIA, JOKIIAIOB, COOOILICHHUH 10 TeMaMm:

1.YrneBoap!l ¥ UX POJIb B )KUBOM MIPUPOJIE.

2.CTpoeHue TII0KO3bl: UCTOPHS Pa3BUTHS MPEJICTABICHUH 1 COBPEMEHHBIEC BO33PEHUSL.

3.Pa3Butne caxapHoi nmpombllnuieHHOCTH B Poccuu.

4.Ponp yriIeBOIOB B MOeH OyayIelt mpodeccHoHaIbHON I TeIFHOCTH.

5.Metanon: xemodmus 1 xemohoous.

6.0TaHon: Bennyaiiiee 6J1aro M CTpaIIHoOE 3710.

7.ANKOTOJHM3M U €T0 MPOPUIAKTHKA.

8.MHoroaToMHbIe CIUPTHI ¥ MOs1 Oyaymas npogeccHoHaIbHAs IeATeTbHOCTb.

9.®opmainbern Kak OCHOBA MOJTYYSHHS BELIECTB M MaTEpHAJIOB JUII MOeH podeccnoHaIbHOM eI TeTbHOCTH.
10.MypaBbHHas KHCJIOTa B IPUPOJIE, HAYKE U TIPOU3BOJICTBE.

11.Wctopus ykcyca.

12.CrnoxHble 3GHUpbl 1 UX 3HAYCHUE B IPUPO/IC, OBITY M IPOU3BOJICTBE.

13.2Kupbl Kak NpOJIYKT MUTAHUS U XUMHYIECKOE ChIPbE.

14 .3ameHa )XHpOB B TEXHUKE HETMIIICBBIM CHIPHEM.

15.HexBaTka nMpoIOBOJILCTBUS KaK II00abHAs IpoOJieMa 4eJI0OBEeUeCTBA U Iy TH €€ PEIICHUSI.

16.Mputa: nporuioe, HacTosIiee, Oymymiee.

17.CpenctBa rurieHsl Ha OCHOBE KHCIIOPOCO IEP KAIIMX OPraHUIECKHX COEMHEHHH.
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18.Cunretnyeckue moromue cpeactea (CMC): 10CTOMHCTBA U HEIOCTATKH.

Tema 2.4,
A3oTcoaepkaniue
OpraHHYecKue
coeTMHEHMSI.
IMonumepsl

Cojieprkanue yueOHOro Marepuaia

1

Amunbl. [lonstne 00 amuHax. AnupaTHUCCKUE aMUHBI, UX KJIACCU(PUKAIMI ¥ HOMCHKJIATypa. AHWIMH, KaK
opraHndeckoe ocHoBaHue. [loydenue aHmIMHA U3 HUTpoOeH30Ma. [IpuMeHeHne aHUIIIHA Ha OCHOBE CBOMCTB.
JemoHcTpanuu: BanMoeiicTBie aMMuaKa M aHIIIMHA C COJITHON KHCIIOTON. Peakiys aHmiHa ¢ OpOMHON BOZOIA.

AMHHOKHCIOTBI. AMUHOKHCIOTHI Kak aM(poTepHble IU(YHKIHNOHAIBHBIE OpPTraHMYECKHE COCAMHCHUS.
XUMHYECKHE CBOWHCTBa aMHHOKHCIIOT: B3aMMOJICIHCTBHE CO IIEIOYaMH, KHUCIOTAMHU W JAPYT C APYroM (peaxnus
MOJMKOHAeHcanuy). [lenTuanas cBa3p 1 nomunenTtuasl. [I[puMeHeHre aMIHOKUCIIOT Ha OCHOBE CBOMCTB.
JemoncTpanun: Jloka3aTes»CTBO HATNYHS (PYHKIHMOHAIBHBIX TPYII B PACTBOPAX AMHUHOKHCIIOT.

Benku. IlepBuuHas, BTOpHYHAS, TPETHUHAs CTPYKTYpHl OENKOB. XHUMHYECKHE CBOWCTBA OCIKOB: TOpPEHHE,
JICHaTypanus, THAPOIIHN3, IIBETHBIC peaky. brosnormueckne GpyHKINN OEIKOB.

Jemoncrpanuu: PactBopeHne u ocaxzaeHue OenkoB. LlBeTHble peakimu OenxoB. ['opeHue NTHYBETO Tepa U
IIEPCTAHON HUTH.

Moaumepsl. benku u nonucaxapuabl Kak OUOMOIUMEDHI.

IInactmaccel. [lonydyeHue NoaIUMEPOB peakUeil IOIMMEpPU3aluu U OJIMKOHACHCAUuU. TepMOIlIacCTUYHBIE U
TepMOpeaKTHBHBIE IIacTMacchl. [IpencraButenu miactmacc. BonokHa, ux knaccudukanus. IlomydyeHne BOJIOKOH.
OTtzenbpHbIe PEICTaBUTENIN XUMHYECKIX BOJIOKOH.

JlaGopaTopHbie padoThI:
AMUHBL.

AmuHokucoThl. benku.
M3y4yeHne cBOMCTB OCITKOB.

HpaKTuquKne 3AaHATHA:
Pemenne OKCIICPUMEHTAJIbHBIX 3a/1a4 Ha I/I}Z[CHTI/I(bPIKaL[I/IIO OpPraHn4€CKUuX COCIUHCHUM.
Pacno3naBanue miacTMace 1 BOJOKOH.
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CamocTosiTeIbHAsE PA00TA00YYaArONTIXCS:

Pabora ¢ koHCTIEKTaMU, Y9eOHBIME 1TocoOmnsaMu. [ToAroToBKa K 1aOOpaTOPHOH M KOHTPOJIBHOM paboTaM, MpaKTHIECKUM
3aHATHAM. BeinonaHeHne noMaiHel paboThl.

[logroroBka cooOmieHuid 1O NpoQUIBHBIM M NMPO(GECCHOHATBHO 3HAYUMBIM  3JIEMEHTaM  COJICpIKaHHS:
AMMHOKAIIpOHOBass KHCIOTa. Vcromp30BaHWE THIPOAM3a OENKOB B INPOMBIIUICHHOCTH. [lOMMBHHMIXIOPUA,
nonmuterpadpTopaTiiieH  (teduon).  denonodopmanpieruaHele  miactMmaccel.  Lemtynmoun.  [IpombinuieHHOE
MPOU3BOJICTBO XMMUYECKHUX BOJIOKOH. KamnpoH Kak npeacTaBuTeNb MOIMAMHUIHBIX BOJIOKOH.

[ToaroroBka pedeparos, npe3eHTaNN, JOKIATA0B, COOOIIEHUH 110 TEMaM:

1.AMMHaK u aMUHBI — OECKUCIIOPOAHBIE OCHOBAHUS.

2.AHMIMHOBBIE KPACHTEN: UCTOPHSL, IPOU3BOJICTBO, IIEPCIEKTHBA.

3.AMHHOKHCIIOTHI — aM()OTEPHBIC OPTraHMYECKHUE COCTMHEHMS.

4. AMUHOKHCIIOTBI — «KMPIIUYHUKN OEIKOBBIX MOJICKYJI.

5.CuHTeTHYeCKHE BOJIOKHA HA aMHHOKHCIIOTHON OCHOBE.

6.«Ku3Hb 3TO CIOCOO CyIIECTBOBaHUS OCIIKOBBIX TEIL. ..»

7.CTpyKTypHl O€JIKa B €T0 AECTPYKTYpPHPOBAHHUE.

8.buonornueckue QyHKIUH OCIKOB.

9.benkoBast 0OCHOBa HUMMYHHTETA.

10.CITU /[ u ero npodhuiakTuka.

11.lepunut Oenka B MHUIIEBBIX NPOAYKTAX W €ro INPEOAOJICHHE B paMKax TIJI00aNbHOH IPOJOBOJIILCTBEHHOM
MPOTPaMMBI.

12.Xumusi ¥ OMOJIOTHSI HYKJICMHOBBIX KHCIIOT.

JuddepeHunpoBaHHblii 3a4eT

Bcero:

171

Jlis XapakTepUCTUKH YPOBHS OCBOCHMS y4eOHOT0 MaTepualla UCIOJIb3YIOTCs Celylonue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (Y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIHN (BBIIIOIHEHUE IEATEILHOCTH 110 00pa3Ily, MHCTPYKIIMHU UJIH 110JI PYKOBOACTBOM);

3. — IPOAYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIHHOE BBHITIOJTHEHUE ICATEIbHOCTH, PEIICHHE IPOOIEMHBIX 3a/1a4).
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3. YCJOBMUSI PEAJIM3ALIUU PABOYEN IPOrPAMMBI YUEBHOI
T CIHATITAHBI

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

O06opynoBaHue yueOHOro KabuHeTa:

— MOCAJIOYHBIC MECTA 110 KOJUYECTBY 00yUarOIINUXCS,

— pabodee MecTo IpernoaBaTels,

— KOMIUICKT 3aKOHOJIATeIIbHBIX U HOPMATUBHBIX IOKYMEHTOB,
— KOMIUICKT Y4e0HO-METOINICCKON JOKYMEHTAIUH,

— JIEMOHCTPAIUOHHBIN CTOJI,

— JIOCKa ayIMTOpHAs,

— BBITSDKHOM mIKad,

— y4eOHO-HAarJISTHbIE TTOCOOUS 110 XUMUH,

— nabopaTopHO€E 000pyAOBaHHUE.

TexHuueckue cpeacTBa o6yquI/m:

— KOMIIBIOTEp C JIMIIEH3MOHHBIM IPOrPaMMHBIM 00€CHeuYeHUEeM, HMEIOIIUM BBIXOJ] B CEThb
WHTepHer;

— MYJIETUMEIAA IIPOEKTOD;

— IIPUHTED;

— MporpaMMHoOe o0ecIieyeHue.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
ITepeyenn y4eOHbIX n3aaHuil, MUHTEpHET-peCcypcoB, JONOJTHHUTEILHOH JIUTEPATYypPbl
OcHOBHbBIC HCTOYHHUKH:

1. Tabpuensn, O.C. Xumus: yue6. Xumus 10 xnacc. bazossiii yposens / O.C. ['aGpuensH.-
7-e u3., crepeotnt.- M.: [Ipoda, 2019.-191

2. T'abpuensn, O.C. Xumus: yue6 .Xumus 10 knacc. basossiit yposens / O.C. I'abpuens.-
5-e u3j., crepeotwn.- M.: [Ipoda, 2018.-223

3. Epemun, B.B. Xumus: yue6. Xumus YrinyOnenusiii ypoBens: 11 kmacce/ B.B. Epemun,

517]73 Ky3bemenko, A.A. JIpo3nos, B.B. Jlykun.- 7-¢ u3n., crepeorun.-M.: Ipoda, 2020-

I[OHOJIHHTCJILHLIG HCTOYHHUKH:

1. Tabpuensn, O.C. Xumus: yue6 .Xumus 10 xnacc. bazossiii yposens / O.C. ['abpuenss.-
7-e u3n., crepeorurt.- M.: JIpoda, 2019.-191

2. T'abpuensn, O.C. Xumus B TecTax, 3afayax U ynpaxseHusx: yued. [locobue mus cryn.
yapexaeHuii cpen. mpod. obpazoBanms / O.C. Tabpmensn, [.I'. JlpicoBa.- M.:
Axagemus,2011.- 224 c. (paccMOTpEeHO Ha 3acelaHMM TMPEIMETHBIX (LUKIIOBBIX)
KOMHUCCHIA)
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3.

["a6puensu, O.C. Xumus. 10 kmacc: KOHTPOJIBHBIE W MPOBEPOUYHBIE PAOOTHI K YYCOHUKY
O.C. T'abpuensna «Xumusa.10 kmacc. bazosbeiit ypoenb» / O.C. T'abpuensn, I1.H.
bepeskun, A.A. YmakoBa.- M.: [Ipoda, 2009.- 253 c. (paccMOTpeHO Ha 3aceIaHHH
MPEAMETHBIX (IIMKIOBBIX) KOMUCCUIA)

HNuTepHeT-pecypces:

10.

11.
12.

13.
14.

15.

AJIXUMUK: caiit JI.IO. AnnkbepoBoit [Dnekrponnsiii pecype]/ URL: www.alhimik.ru
[Nazeta "Xumusa" u calft mas yuutens "S uay Ha ypok xumuu'[DIeKTpoHHBIN pecypc]/
URL: http://him.1september.ru

Enunoe okHO gocTymna Kk 00pa3zoBaTelbHBIM pecypcaM [DnektponHsiit pecypce]/URL:
http://window.edu.ru/

Enunas kosuteknus mudpoBBIX 00pa3oBaTENbHBIX PECYPCOB [DICKTPOHHBIM pecypc]/
URL: http://school-collection.edu.ru/

Kypuan «Xumus wu xumMuku» [DaekTpoHHbiii  pecypc]/URL:  http://chemistry-
chemists.com/index.html

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

Manyiinos, A. B., Poguonos, B. . OcHoBbl xumun. IHTepHET-yUeOHUK. [DIEKTPOHHBIN
pecype]/ URL: http://www.hemi.nsu.ru/

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

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

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

OTKpBITHIN KOJUISIDK: XuMust [ DnekTponHsbii pecypc]/ URL: www.chemistry.ru
[TommynsipHass OuOMMOTEKa XMUMHUYECKHX DIEeMEHTOB [OnekTpoHHbIi pecypc]/  URL:
http://n-t.ru/ri/ps/

[TopTan ectecTBeHHBIX Hayk [DnexTponHbIi pecypce]/URL:http://e-science.ru/

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

®denepalibHbII LIEHTP HHPOPMAIIMOHHO-00pa30BaTENbHBIX PECYPCOB [ DIEKTPOHHBIH
pecypc]/URL: http://fcior.edu.ru/
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3K3. KOHTPOSbHbII

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEFHOU

TACIHATITAHBI

KOHTpOJ'IL U OIC€HKaA pC3yJIbTAaTOB OCBOCHHA JUCHHUIIIMHBI OCYHICCTBIIACTCA MMPCIIOAaBaTCJICM B
Imponecce NMpoBCACHUA IIPAKTHUCCKHUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TECTUPOBAHHS, a TAKXKE

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

OcBoeHue cofepkaHus Y4eOHON TUCIUTUTMHBI « X UMUS,
obecrnieunBaeT JOCTHKCHHE CTYICHTAMU CICAYIOINUX Pe3yabTaTOB:

®opMBbI M METO/IbI
KOHTPOJISA M OLeHKH
pe3y1bTaToB
o0yuyeHust

Juunocmnuvix:

- YyBCTBO TOPJOCTH M YBKEHUS K UCTOPHUH U JOCTIDKEHUSM OTEUYEeCTBEHHOU
XUMHYECKON HAYKH;, XHMUYECKH TPAMOTHOE TIOBEJIeHHE B MTPO(heCCHOHANBHOMN
JIESATENIbHOCTH M B OBITY NPH OOpaIleHWH C XUMHYECKHMH BEIIeCTBaMH,
MaTeprataMy U IPOIeCcCaMu;

- TOTOBHOCTh K MPOAOJDKCHUIO 00pa30BaHUs M MOBBINICHHUS KBaTU(UKAINH B
n30paHHON mnpodeccHoHaNbHON ACSITEIBHOCTH M OOBEKTHBHOE OCO3HAHUC
POJIM XMMHUUYECKHX KOMIICTCHIIUI B 3TOM;

- YMEHHE HCIIOJIb30BaTh JOCTIKEHUS COBPEMEHHONW XMMHUYECKOW HAyKH U
XUMHAYECKHX TEXHOJIOTH JUIsl MOBBIIIEHHSI COOCTBEHHOTO WHTEIUIEKTYaIbHOTO
pa3BUTHA B BIOPAHHOM MpodecCHOHAIBHON IESTEIbHOCTH;

TEKYIIUH KOHTPOJb,
YCTHBIHA OIIPOC
KOHTPOJIbHBIE PaOOTHI
OLICHKA BBITTOJIHEHHSI
1a00paTOPHBIX U
IPAKTUYECKUX paboT

Memanpeomemnuix:

- MHCIIOJIb30BAaHHEC PA3JIMYHBIX BHUJI0B MMO3HABATEIILHOM JACATCIIBHOCTH U
OCHOBHBIX HUHTCIJUICKTYaJIbHBIX OHepaHI/Iﬁ (HOCTaHOBKI/I 3aJa4u,
(GopMyJIUpOBaHUS THIIOTE3, aHAJM3a M CHHTE3a, CpPaBHEHHs, 0000IIEHUS,
CUCTCMAaTHU3alluH, BBIABICHUA MNPUYNHHO-CICACTBCHHBIX c13;13e171, IIOHMCKa
aHaJIoroB, (hOPMYJIMPOBAHUS BBIBOJIOB) JIJISl PEIICHUs MOCTABJICHHOM 3ajauu,
IMPUMCHCHUC OCHOBHBIX MCTOAOB TIO3HAHHUA (H36HIOI[CHI/I$I, Hay4YHOI'O
IKCIIEPUMEHTA) Ul M3YyYCHHUS Pa3IMYHBIX CTOPOH XMMHYECKUX OOBEKTOB H
IPOLIECCOB, C KOTOPHIMH BO3HUKAeT HEOOXOIUMOCTh CTAlKUBATBCS B
npodeccuoHanbHOU cdepe;

- HKCTOJNB30BAaHUE PA3JIUYHBIX HMCTOYHHKOB JJISI TOJNYyYCHHS XHMHYCCKOM
WHPOPMAIHH, YMEHHE OI[CHUTh €€ JIOCTOBEPHOCTD IS TOCTHIKEHHS XOPOIIHNX
pe3yJbTaToOB B MPOdecCHOoHABHOI cdepe;

YCTHBIN OIIpOC,
MTUCHMEHHBIC
KOHTPOJIbHBIEPAOOTHI,
OIIEHKA BBITTOJTHEHHSI
71a00paTOPHBIX U
MpaKTUYECKUX padoT,
OLIEHKA TEeKYIIEro U
HUTOTOBOTO KOHTPOJIS

Ilpeomemmnuix:

- c(hOpPMHUPOBAHHOCTh TPEACTABICHUA O MECTE XUMHU B COBPEMEHHOMU
HAyYyHOW KapTHHE MHpA; IOHMMAaHHE POJU XUMHH B (QOPMHUPOBAHHH
Kpyro3opa # (YHKIMOHAJIbHOH TI'PAaMOTHOCTH 4YeJOBEKa JUIS PELICHHUS
MPaKTUYECKUX 3a/aY;

- BIJIAJICHUC OCHOBOIOJIATAIOUIUMH XHMHUYECKUMH TOHSATUSAMHU, TCOPHUSIMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAaHUE XHUMHUYECKOU
TEPMUHOJIOTHEH U CUMBOIUKOM;

- BJIaJICHUC OCHOBHBIMH METOAaMKU HAYYHOI'O IIO3HAHHA, MCIIOJIb3YCMBIMH B
XHUMHHU Ha6JIIOIIeHI/IeM, OIMMCaHUEM, M3MCPCHUEM, OKCIICPUMCHTOM; YMCHHC

YCTHBIN OIpOC,
KOHTPOJIbHBIE
MMCbMEHHBIE PadOThHI
OLIEHKA BBIMTOJIHEHHS
MPaKTHYECKUX padoT
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00pabaTeiBaTh, OOBICHATH PE3YJAbTAThl MPOBEICHHBIX ONBITOB W JElaTh
BBIBOJIBI; TOTOBHOCTh W CIIOCOOHOCTh MPHUMEHSTH METOJbI TO3HAHHS TPH
pEIICHUN TIPAKTHYECKUX 32]1a4;

- chOpMHUPOBAaHHOCT, YMEHHS JaBaTh KOJIMYECTBEHHBIE OICHKH U
MPOU3BOANUTE PACUETHI 0 XUMUYECKUM (DOpMYJiaM U YPaBHECHUSIM;

- BJIAaJCHUC IIpaBUJIaMHU TCXHHKU 0€30IMacCHOCTH nopu HUCHIOJb30BaAHUU
XHUMHUYCCKHUX BCIICCTB,

- ¢c(OpMHPOBAHHOCTh COOCTBEHHOM MO3UIUU IO OTHOIICHHIO K XMMHUYECKOM
WH(pOPMAIIIH, TIOTy4aeMON M3 pa3HbIX UCTOYHHUKOB.




