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1. MACIHHOPT PABOYEM ITIPOI'PAMMbBI YYEBHOM JUCHUITIUHBI
Xumus

1.1. OO6aacTh NpUMeHeHHs POTrPaMMBbI

Pabowas mnporpamma paspaboTaHa Ha OCHOBE MPUMEPHONH MPOrpaMMbl y4eOHOI
JUCIUIUIMHBL «XUMUS», pekoMeHaoBaHHOW denepanbHbIM TOCYAAPCTBEHHBIM aBTOHOMHBIM
yupexaenuem «®DenepaibHblii MHCTUTYT pa3BUTHA oOpazoBanus» (PIAY «DPUPO») mns
peanu3anid OCHOBHOW mpodeccuoHaabHOM oOpa3zoBarenbHol mporpammbl CIIO Ha 0ase
OCHOBHOTO 00IIIer0 00pa3oBaHus C MOJTYYCHHEM CPETHEr0 00IIero 00pa3oBaHuUs.

Pabouas mporpamMma y4yeOHOI AMCUMILIMHBI SBISETCS 4YacTbhio MPOo(ecCHOHANBHOM
IporpaMMbl TOATOTOBKM CHEIHMAJIMCTOB CpeAHero 3BeHa 1o crneuuansHoctn 23.02.01
Opranu3anusi NepeBO30K M YyNpaBjieHHe Ha TpaHcnmopre (MO BHIAM), BXOJSIICH B
ykpynHeHHyoo rpymmy crnenunanbHocTel 23.00.00 TexHuka W TEXHOJOIMH HA3eMHOIO
TPaHCHOPTA.

Pabouass mporpamma y4eOHON IWCHMILUIMHBI MOXET OBITh HCIHOJB30BaHA JIPYTHMH
00pa30BaTeNbHBIMU YUPESKICHUSIMH MPO(HECCHOHATBFHOTO U JOMOJHUTENBHOTO 00pa3oBaHMs,
peanu3yomuMu 00pa3oBaTeNIbHYIO POTPaMMYy CPEAHET0 00IIero 0opa3oBaHusl.

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

1.3. Henu u 32324 JMCHUNJIMHBI — TPeOOBAHMS K Pe3y/JbTATAM OCBOEHUSI AU CUMILIMHbBI:

Pabouas mporpamMma OpuCHTUPOBAHA HAa JOCTUKCHHUC CIICAYHOIINUX IIGJIGﬁ:

e (opMupoBaHUE Yy OOYYAIOIIMXCS YMEHHUS OLEHUBATh 3HAYMMOCTH XUMHUYECKOTO 3HAHMS
JUISL KaXKJ0T0 YETI0BEKA;

e (opmupoBanue y 00y4aromUXCS IEIOCTHOTO MPEICTaBICHHUS O MUPE M POJIM XUMHUU B
CO3JIaHMM COBPEMEHHOW eCTECTBEHHO-HAyYHOW KapTUHBI MHpPA; YMEHHUS OOBSCHSITH
O0OBEKTBI U TPOIECCHl OKPYKAIOIICH NEUCTBUTEIHHOCTH: TPUPOJHON, COIHAIBHOM,
KYJbTYPHOM, TEXHUYECKOU Cpelibl, — UCIOJIb3YS IS 3TOI0 XUMUYECKUE 3HAHUS;

® pa3BUTHE Yy O0y4YarOIMMXCSd YMEHUU pa3inuarh (PaKThl U OLIEHKH, CPABHUBATH OIICHOYHBIC
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHUSIMHU OLIEHOK M CBA3b KPUTEPUEB C OMPEACICHHOMN
CUCTEMOH IIeHHOCTeH, POpMYIHPOBATH K 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

e MpuUOOpeTeHHEe OOYYAIOIIMMUCS OMNbITa Pa3HOOOPAa3HON JEATENHHOCTH, TO3HAHUSA U
CaMOIIO3HAHHUS; KIIFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE JIJISI Pa3IMYHBIX
BUJIOB JIESTENILHOCTH (HABBIKOB PEIICHHs TPOOJIeM, IPUHATHS PEIICHU, TOMCKa, aHaIn3a
u  00paboTku uHPOPMAIIUM, KOMMYHHMKATHBHBIX HABBIKOB, HAaBBIKOB W3MEPEHUM,
COTPYJIHUYECTBA, OE30MACHOTO OOpAIIEHHUS C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH).

OcBoeHne coaepkaHusi y4eOHOW JNUCHMIUIMHBI «XUMHSA», OOECIeUMBAET JOCTHIKCHHE
CTYAEHTaMH CIIEAYIOIIUX Pe3yabTaTOB:

JIMUHOCTHBIX:

® YyBCTBO T'OPAOCTH U YBAXEHUSI K UCTOPUU U JOCTHKEHUSAM OTEYECTBEHHOM XMMHMYECKOU
HAyKH; XMUMUYECKH TPAMOTHOE TMOBEACHHE B MPO(ecCHOHATBLHON NeATeNbHOCTH U B OBITY
MpU OOpaIICHNH ¢ XUMUYECKUMH BEIIECTBAMH, MaTEPHAIAMH U TIPOIIECCaAMU;

® TOTOBHOCTh K MPOJOKCHHIO OOpa30BaHMs M TOBBIINICHUS KBATH(PHUKAIMN B WU30paHHO
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npodeCCUOHATPHON ~ JESATEIbHOCTH M OOBEKTHMBHOE OCO3HAHUE POJIM  XUMHUYECKUX
KOMIIETEHIIMI B 3TOM;

YMEHHME HCIOJb30BaTh JOCTH)KEHHUS COBPEMEHHOM XMMHYECKONM HAYKHM M XHUMHUYECKHUX
TEXHOJIOTUH /JIsi TOBBIIIEHUS! COOCTBEHHOTO HMHTEJUICKTYAJIHOTO Pa3BUTHSI B BBIOpAaHHOM
npoecCuOoHaNBHOM NeSTEbHOCTH.

MeTanpeamMeTHbIX:

UCIIOJIb30BAHUE  PA3JIMYHBIX BHUAOB IIO3HABATEIBHOM  JEATEIBHOCTM M  OCHOBHBIX
MHTEJUICKTYaJIbHBIX ONepaluii (MOCTaHOBKH 33/1a4M, (POPMyTUPOBaHHS THIOTE3, aHAIN3A U
CUHTE3a, CpPaBHEHHUS, 0000IEHNUs, CUCTEMATU3AIMH, BBISIBICHUS MPUUYUHHO-CIIEICTBEHHBIX
CBsI3€H, IIOMCKA aHAJIOTOB, ()OPMYIIMPOBAHUS BBHIBOJOB) JJISl PELICHHUS TOCTABICHHON 3a/1a4H,
MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS (HAOIIOJEHHS, HAYYHOIO JKCIEpUMEHTA) s
U3YyUYEHHs PA3JIMYHBIX CTOPOH XMMHYECKHX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOUMOCTh CTAJIKUBATHCS B MPOPECCUOHANBHOM cdepe;

UCTIOJIB30BaHUE PA3TMYHBIX UCTOYHHUKOB JJIS TIOTyYEHHS] XUMUYECKOW HH(POPMAIIIH, yMEHHUE
OLICHUTH €€ JOCTOBEPHOCTH ISl JOCTHXKEHHS XOPOIINX PE3YNIbTAaTOB B MPO(hecCHOHAIBHOM

chepe.

IIpexmeTHbIX:

c(hOpMUPOBAHHOCTh TPEICTABICHUM O MECTE XUMHUU B COBPEMEHHON HAy4YHOW KapTHHE
MUpa; TMOHMMAaHHWE pOJIM XUMUU B (OPMHUPOBAHMM Kpyro3opa U (PYHKIMOHAIBHOM
IPAMOTHOCTH 4€JIOBEKA JUUIs PEIICHUS IPAKTUYECKUX 3a/1a4;

BJIQJICHUE OCHOBOIOJIATAIOIIMMHA XUMUYECKUMU TMOHSATUSMHU, TEOPUAMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHUE XUMHUECKOU TEPMUHOJIOTUEN U CUMBOJIUKOM;
BIIQJICHUE OCHOBHBIMM METOJAaMU HAy4YHOI'O IIO3HAHUSA, HCIOIb3YEMBIMU B XUMUU:
HaAOJIIOJIEHUEM, OINMCAHUEM, HW3MEpPEHUEM, OHKCIEPUMEHTOM; YyMeHHE oO0paldaThIBaTh,
OOBSCHATH pE3yNbTaThl TMPOBEACHHBIX OIBITOB M JeNaTh BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSATh METOIbI TO3HAHUS TPU PELICHUH MPAKTUYECKUX 3a]1aY;
c(OpMUPOBAHHOCTh YMEHHsI JaBaTh KOJIMYECTBEHHBIC OIEHKH M MPOU3BOAUTH PACUETHI MO
XUMHUYECKUM (OopMyriaM U ypaBHEHUSIM;

BJIa/ICHUE TIPABUJIAMU TEXHUKU O€30MaCHOCTH MPH MCIOIb30BAaHUM XUMHUUECKHUX BEIIECTB;
c¢(OpMUPOBAHHOCTh COOCTBEHHOW IMO3UIMH MO OTHOIICHHIO K XMMHUYECKOW HMHpopmanuu,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.




MuHucTepcTBO 06pazoBanus Tynbckon obnactu

«[JOHCKON NONUTEXHUYECKUN KONNEeAX»

FocypapcTBeHHOE NpodheccMoHanbHoe obpazoBaTenbHOe yupexaeHue Tynbckoi obnactu

HaunmeHoBaHue fokymeHTa: Pabouyas nporpamma yvebHoM

AUCLMNIUHBI Pedaryus Ne 1

Jlnct 6 n3 23

N3meHeHue Ne1

YcnosHoe o6ozHa4erme; PIT OY[,.10 (Xumus) 23.02.01

3K3. KOHTPONbHbIN

2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI IMCUMIIIMHBI M BUABI Y4eOHO0#l padoThI

Bup yueOHoii paboTbl

Oobvem uacoe

KOHTPOJIbHBIM paboTam

MakcumanbHas yyeOHass Harpy3Ka (Bcero) 117
O0s3aTe/IbHASI Ay TUTOPHAN YUeOHAsh Harpy3Ka (Bcero) 78
B TOM YHCIIE:

71a0b0paTOPHBIE U MPAKTUICCKHUE 3aHATHS 39
KOHTPOJIbHBIE PAOOTHI 5
CamocrosiTesibHas pabora o0yuyaruierocs (Bcero) 39
B TOM YHCIIE:

MOATOTOBKA COOOIIEHUH 1O TPOPMIbHBIM U TPO(HEeCCHOHATBLHO 3HAYUMBIM 10
DIIEMEHTaM COZIEPIKaHUS

MOATOTOBKA pedhepaToB, MPE3eHTAINH, JOKJIAI0B, COOOIICHHI IO TeMaM 10
paboTta ¢ KOHCHEKTamH, y4eOHOH nuTepaTypod (mo maparpadam, TiIaBam )
yueOHBIX TOCOOUI, YKa3aHHBIX MPEIO0IaBaTeIIeM)

BBIIIOJIHEHHE JOMAIIHEN paboThI 3)
NOJArOTOBKA K  JlabopaTopHbIM  pa0oTaM, TNPAaKTUYECKUM  3aHATHUSM, 9

IIpomesxcymounas ammecmayus 6 popme oughgpepenyuposannozo 3avema.
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2.2. TemaTuyeckuii mj1aH u coaepKanue ydyeonoi nucuuminibl: EcrectBo3nanue (Xumus)

HaumenoBanue Conep:xaHue y4eOHOT0 MaTepPHAaJia, JIAG0PATOPHBIE H MPAKTHYeCKHE Pad0ThI, cCAMOCTOATEIbHAN padoTa O0BeM yacoB YpoBeHsn
pa3zesioB H TeM o0yyammuxcs O0CBOEHHUS
3 4
BBenenne Cosiepkanrie yueOHOro MaTepuaa 2
1 HaquLIe METOAbI IIO3HAHHA BEUHICCTB U XHUMHYCCKUX siBiaeHuil. Ponb OKCIICPUMEHTA U TCOPUU B XUMMHHU. 1
MopenupoBaHue XUMUYECKUX ITPOLIECCOB.
Pazgen 1. O6mas n 75
Heopranuyveckasi
XHMHSA
Tema 1.1. OcnoBHbie | ConeprkaHue yueOHOTO MaTepHaia 3
TIOHATHUSA U 3AKOHBI 1 | OcHoBHble TOHATHS XUMHH. BemectBo. AtoM. Momnekyna. XuMmudeckuii 3meMeHT. [IpocThle W CIOKHBIC 2
XUMHH BemiecTBa. KauecTBeHHBIN U KOIMYECTBEHHBIH COCTAaB BEUIECTB. XMUMHUUYECCKIE 3HAKH U (hopMyibl. OTHOCHTEINBHBIC
aTOMHas U MOJICKYJISIpHas Macchl. KonmmdecTBo BemecTBa. AJIOTPOIIH.
JemoncTpamuu: Mojenmn aTOMOB XUMHYECKHX AJIEMEHTOB. MOJENH MOJEKYT IPOCTBIX 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 | OcHoBHBbIe 3aKO0HBI XHUMHUH. CTeXxHOMETpHUs. 3aKOH COXpaHEHUs MAacChl BEIIECTB. 3aKOH IOCTOSHCTBA COCTaBa 2
BEIIECTB MOJIEKYJIIPHOM CTPYKTYphI. 3aKOH ABOTaIpoO U CJIEJICTBUS UX HETO.
3 | PacuerHble 3a7aun Ha HaX0XXIEHUE OTHOCUTEIBLHOW MOJIEKYJSIpHOI Macchl. PacueTHble 3a/1aun Ha ONpeeieHUe 2
MacCOBO#1 JI0JIN XMMUYECKHUX JIEMEHTOB B CJI0)KHOM BELIECTBE.
KonTpouabHas padora no teme «OCHOBHBIC IOHATHS U 3aKOHBI XUMUM 1
CamocTosiTe1bHasi padoTa 00yJaroNnuXcs: 4
Pabora ¢ koHCIIekTamu, yaeOHBIMHU TOCOOmIMU. [ToATOTOBKA K KOHTPOJIBHOH paboTe. BrimomHeHHE foMaITHeH padoTHI.
IMoxroroBka coobuieHnit M0 MPOPHUIBHEIM U TTIPO(PECCHOHANBHO 3HAYMMBIM AJIEMEHTaM COICPIKaHUS:
AsmorpornHbie MoauUKaIUK yriepoaa (anma3, rpadur), Kuciopoaa (KHCIopo I, 030H), 0J0Ba (cepoe u 6es1oe 0J10B0).
IToHsiTHE O XUMHUYECKOU TCXHOJIOTHH, OHMOTEXHOJIOTUHY U HAHOTEXHOIOTHH.
IMoaroroBka pedeparos, Mpe3eHTAIHIA, JOKIA0B, COOOIICHUH 110 TeMaM:
1.buoTexHoOTHS ¥ TeHHAs HHXeHepus — TexHoyoruu XX| Beka.
2.HaHOTeXHONOTHSI KaK MIPHOPUTETHOE HATIPABJICHUE Pa3BUTHS HAYKH U MPOU3BOJICTBA B Poccuiickoit deneparum.
3.AI0TpONUs. METAJLIIOB.
Tema 1.2. CopepxaHue yaeOHOro Marepuaia 3
Iepuoanueckuii 1 | MMepuoauueckuii 3axoH JI.M. MengeneeBa. Otkpoitue JI.MI. MenneneeBsiM Ilepuomndeckoro 3akoHa. 2
3aKOH U [lepronnaeckuii 3axoH B popmynuposke .M. Menneneera. [lepnonndeckas Tabnma XMMAYECKIX 3JIEMEHTOB —
Ilepuonnyeckas rpadugeckoe 0ToOpakeHHe NMEePHOANIECKOTO 3akoHa. CTPYKTypa MepHOAMYEecKON TaONHIBL: MEepHOAbl (Mayble U
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CHCTEeMA XHMHYECKHX
ayementoB JI.HU.
MemnpeneeBa,
CTpOeHHue aToMa

OosbInve), rpyIbI (T7aBHAs U MOOOYHAs).
Hdemoncrpanuu: Pasmuansie ¢opmer [lepmonmdeckoit cuctembl xuMudeckux snementoB J[.M. Menneneesa.
JwHamudeckne Ta0IuIp! 171 MoaennpoBaHus [leproandecKoi CHCTEMEI.

2 | Ctpoenue atoma u nepuonuyeckuii 3akon/[.. MenneneeBa. AToMm — ciokHas dactuna. SInpo (IpOTOHBI H
HEHTPOHBI) U 37eKTpoHHAs obOonouka. M3otomsl. CTpoeHHE 3JIEKTPOHHBIX 00O0JIOYEK aTOMOB JJIEMEHTOB MAIbIX
niepro1oB. OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX 000JI0YEK aTOMOB 3JICMEHTOB OOJBIIUX ITEPHOIOB (IIEPEXOTHBIX
sneMenToB). [loHaTre 00 opOuTasix. S-, p- u d-OpOuranu. DIEKTPOHHbIE KOHYUTYPAIIMd aTOMOB XUMHYECKUX
3JIEMEHTOB.

CoBpeMeHHasi (OPMYJIHUPOBKA MEPUOANYECKOrO 3aKOHA. 3HAYCHHE NEPHOANYECKOrO 3aKOHA U IIEPHOIUYECKOt
cucTeMbl XUMHUUeCcKuX 3iemeHToB J.M. MenzaeneeBa /il pa3BUTHA HAyKW M MOHMMAHMS XUMHUYECKOW KapTUHBI
Mupa.

JeMmoncTpaumu: DIEeKTpU3allvs TeJI U UX B3aUMOJICIICTBHE.

IIpakTHyeckue 3aHATHS .

Ilepuoauueckuii 3axon JI.11. Menneneesa.

MopenupoBanue noctpoeHus [leprogiueckoil TaONUIBI XUMUYECKHX IEMEHTOB.
CrpoeHne 3JIeKTPOHHBIX 000JI049EK aTOMOB.

KonTpoabsHnas padora no teme «llepruoguueckuii 3akon u [leproanueckas cuctemMa XuMuieckux aneMenTos .M.
MeHjeneeBa U CTPOCHHE aToOMay

CamocTosiTe1bHasi padoTa 00yJIaroNnuXCs:

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

[ToaroroBka cooOLIeHUH 0 MPOGMIBLHBIM U MPO(YECCHOHAIBEHO 3HAYMMBIM 3JIEMEHTaM COZEPKaHuUs:
PagnoaktuBHOCTSH. Mcrionb30BaHNe pagioakTUBHBIX H30TOIIOB B TEXHUUECKUX IeNAX. PEHTTEHOBCKOE N3IyUEeHUE U €T0
UCIIONIb30BaHKE B TEXHUKE M MeMIMHE. MoaennpoBaHue Kak METO/] TPOTHO3MPOBAHUSI CUTYAIIMH Ha IPONU3BOJICTBE.
[Noaroroska pedeparos, Npe3eHTANNH, JOKJIAA0B, COOOIICHHH 110 TEMaM:

1.Ku3nb u nesrensHocts .M. Menneneena.

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

3.Cunte3 114-ro ameMenTa — TpuyM() POCCHUCKHAX (YU3UKOB-SICPITUKOB.

4.M3oTomsl BogOpOA.

Tema 1.3.
CTpoeHue BelecTBa

CopepxaHue yaeOHOro Marepuaa

1 | NonHas xummnyeckasi cBsi3b. KaTHOHEI, X 00pa3oBaHKHEe U3 aTOMOB B Pe3yJIbTaTe MPOIeCcCa OKUCICHUS. AHHUOHBI,
nx oOpa3oBaHHE U3 AaTOMOB B pPe3yJbTaTe Mpoliecca BOCCTaHOBICHUSA. IOHHASI CBA3B, KaK CBSI3b MEXAY KaTHOHAMH
1 aHHOHAMHM 3a CYeT 3JIEKTPOCTATHYECKOTOo MpHUTsHKEeHHsA. Kiaccupukanys MOHOB: IO COCTaBY, 3HAKy 3apsia,
HaJIMYUIO THApaTHOW o06osouku. MoHHBIE KpHcTauMyeckue perieTkd. CBOHCTBA BELIECTB C MOHHBIM THIIOM
KPHUCTaJUIMYECKOH PELIeTKH.

JemoncTpammu: Mojenb KpUCTAIIMYECKOW pemeTkn xjopuaa Hatpus. OOpasnmbsl MHHEpaloB C HOHHOH
KPHUCTAJUIMYECKON PENIETKON: KallbIIUTA, TAINTA.
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2 | KoBajenTHasi xumMuuyeckasi cBfi3b. MexaHn3M o00pa3oBaHUs KOBAaJCHTHOH CBsI3M (OOMEHHBIH M JJOHOPHO-
aKLENTOPHBIN). DJIEKTPOOTpHLATENbHOCT. KOBaleHTHBIC TOJSpHAS W HENmoJspHas CBI3H. KpaTHOCTB
KOBAJICHTHOH CBSI3H. MOJEKYJIApHBIE M aTOMHBIE KpHCTaUIM4ecKWe penieTkd. CBOMCTBa BEIIECTB C
MOJICKYJIIPHBIMA M @aTOMHBIMH KPUCTAJUTMYECKUMH PEIICTKAMH.

JemoHcTpanuu: Mozaenn KpICTAUTMYECKUX PEIIETOK «CYXOro JIbAay (WIH HoJa), atMasa, rpadura (MiIu KBapIa).

3 Meraminyeckasi cBsi3b. MeTaummaeckas KpUCTAJUIMYECKasd PEIICTKa W METAUIMYECKass XHUMHUYECKasl CBA3b.

dusnyeckre CBOMCTBA METAIIOB.

4 | ArperaTHble COCTOSIHHS BellleCTB ¥ BOJOPOIHAsI CBs3b. 1BEp/IOE, KHUIKOE M Ta3000pa3HOE COCTOSHUS BELIECTB.
[lepexon BemecTBa U3 OHOTO arperaTHOTO COCTOSHUS B ipyroe. BogoponHas cBs3b.
JemoncTpanun: [Tpudops! Ha JXKUIKUX KPUCTAIIIAX.

5 Yucroie Belecrsa 1 CMeECH. Ilonstre o cMecu BemecTB. I oMoreHHBIC U TETCPOTCHHBIC CMCCH. CocTaB cMecei:
00BeMHAasT 1 MacCOBas JOJIM KOMIIOHCHTOB CMECH, MaCCOBas O0JIA HpPIMeCGfI.

6 | Jucnepcubie cucrembl. IloHsTne o aucnepcHoi cucteme. /JlucnepcHas (a3a W JUCIIEPCHOHHAS Cpefa.
Knaccmbnkaunﬂ JUCIICPCHBIX CUCTEM. Ilonsarue o KOJIJIOMJHBIX CUCTCMaAXx.

JemoncTpamun: O0pa3ubl pa3iMyHbIX JAUCIIEPCHBIX CHUCTEM: dMYIBCHH, CYCIIEH3HMH, adpo30JieH, rejaei u 30JeH.
Koarymsinust. Cunepesuc. g dexr Tunnains.

IIpakTHyeckue 3aHATHUS:
Yucreie BelecTBa U CMECH.

JlaGopaTopHbie padoThI:

JlucniepcHele CUCTEMBL.

[IpurorosneHue cycneH3un kKapOooHaTa KalbIus B Boje. [lonydeHue sMyIbcHd MOTOPHOTO Macia. O3HaKOMIICHHE CO
CBOMCTBaMH TUCHEPCHBIX CUCTEM.

KonTpoabHas pa6ora no reme «CTpoeHHE BELIECTBA

CamocTosiTeIbHAsi pad0Ta 00yJIaAFOIITUXCS:

Pabora ¢ koHCIIekTamu, ydeOHBIMU TOCOOMsIMA. [ToaroTOBKA K TaO0OpaTOPHOI M KOHTPOJIBHOH padoTaM. BreimonHeHue
JIOMAaIrHeH paboTHL.

IMoaroroBka coobmeHnit MO TPOPHUIBHBIM U TPO(PECCHOHANEHO 3HAYMMBIM JJIEMEHTaM cojepkaHus: [lomspHOCT
CBSI3M M TOJSIpHOCTE Mojekynsl. KonpeHcanus. Texydects. Bosronka. Kpucrammmszanms. CyOnumanms u
necyonmumanus. AHoManuu (u3ndeckux CBOHCTB Boabl. JKuakue KpucTautel. MUHEpaasl M TOpHBIE HOPOIBI Kak
MIPUPOJHBIE CMECH. DOMYJILCUU U CYCTIEH3WH. 3011 (B TOM YHcie adpo3oiu) u renu. Koarymsmus. Cuaepesuc.
TToaroToBka pedeparoB, mpe3eHTAINH, TOKIaI0B, COOOIIEHI Ha TEMBbI:

1.IT;ma3ma — yeTBepTOE COCTOSIHHE BEIECTBA.

2.AmopodHBIe BenecTBa B IPUPOJIE, TEXHUKE, OBITY.

3.I'pyboaucniepcHbIe CUCTEMBI, MX KIacCH(PUKAIUS 1 HCIIOIh30BaHKUE B MTPO(EeCCHOHANBLHOM 1eITeThHOCTH.

4 KocMmeTHyeckue reiu.

5.ITpumeHeHue cycrneH3uil 1 YMyIbCUI B CTPOUTEICTBE.
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6.M1/1Hepam,1 1 T'OPHBIC MMOPOJAbI KaK OCHOBA J'II/ITOC(bepLI.

Tema 1.4. Conepxanue yueOHOro Marepuana
Bopna. PacrBopsl. 1 | Boxna. PacrtBopnl. PacTBopenme. Boma xkak pactBoputens. PactBopmMocts BemecTtB. HacwimieHHbIe,
DJ1eKTPOJIMTHYeCKAs HEHACHIIICHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBHCUMOCTh PACTBOPUMOCTH Ta30B, )KUAKOCTEH M TBEPABIX BEIIECTB
JAUCCOLUALMSA OT pa3NUYHBIX (PaKTOPOB.

MaccoBast 101151 paCTBOPEHHOI'O BEILECTBA.

JemoncTpanun: PactBopumocTs BemecTB B Boge. CoOnpaHne ra3oB METOJIOM BBITECHEHHUS BOJbl. PacTBopeHue B
BOJIE CEpHOM KUCIIOTHI M coiieil aMMoHus. OOpaslbl KpUCTALIOTHAPATOB. M3roTOBJICHUE THUIICOBOM MOBS3KH.
[IpuroroBneHue keCTKON BOJBI M yCTpaHEHHE ee skecTKOCTU. MoHnTsI. OOpasiil MHHEPAIbHBIX BOJ Pa3IMIHOIO
HA3HAYCHUS.

2 | DaekTpoJMTHYEeCKAsi TUCCONMUANMS. ODJCKTPOIUTHI U HE DICKTPONUTHL. DJIEKTPOIUTHYECKAsK JUCCOLMALIMSL.
MexaHu3Mbl 3JIEKTPOIUTUYECKON AUCCOLMALUU JUI1 BELIECTB C DPA3JIMYHBIMM TUIAMM XHMHUYECKOH CBSA3HU.
l'unpaTupoBaHHBIE M HE TUApPATHPOBaHHBIE HOHBL CTeNeHb 3JIEKTPOJIUTHUECKON mauccoruanuu. CuibHBIE U
ciabble AeKTPOIUTHI. OCHOBHBIC TTOJIOXKECHUS TEOPHHU HIIEKTPOIUTHYECKOH qucconuaniy. KucmoTsl, OCHOBaHUS U
COJIN KaK DJIEKTPOJIUTHI.

Jemoncrpanuu: lcnelTaHre pacTBOPOB JIEKTPOIUTOB M HE  JIIEKTPOJIMTOB Ha MpeaMET AWCCOLUALHU.
3aBHCHMOCTbh CTETIEHH JJIEKTPOJMTHYECKOH HCCONMAINU YKCYCHOM KHCIOTBI OT pa30aBiieHHs pacTBOpa.
JIBIKEHHE OKpPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM HOJIE.

IIpakTnyeckue 3aHATHA:

JKecTkocTh BOABI M CLIOCOORI €€ YCTpaHEHHUS.

[Ipurorosnenne pacTBopa 331aHHOW KOHIICHTPALH.

Pemenne 3a/1a4 Ha MacCOBYIO JIOJIIO PACTBOPEHHOT'O BEIIECTBA.

Konrtpoabnast pagora no teme «Boxa. PacTBopbI. DIEKTPOIUTHYSCKAs! AUCCOLUALIHSY

CamocTosiTe1bHasi padoTa 00yJIaroNUuXCs:

Pabora ¢ koHCIIekTamu, y4eOHBIMU TOCOOMSIMHU. [ToATOTOBKA K MPaKTHYECKUM 3aHATHAM, KOHTPOJIBHOH paboTe.
Brmonnaenue nomanraeii paboTHL.

[MToaroroBka cooOLIeHUH O MPOGUIBLHBIM U MIPOPECCHOHANIBHO 3HAYMMBIM 3JIEMEHTaM coJiepkaHus: PacTBopeHne kak
¢usmnko-xuMuueckuii npouecc. Terosie 3¢ ekt npu pactBopennn. Kpucramtoruaparsl. [IpumeneHne Bojbl B
TEXHUYECKUX eNaxX. JKeCTKOCTh BOABI M CLIOCOORI ee yeTpaHeHusl. MUHepalbHBIE BOJHI.

IToaroToBka pedeparos, Mpe3eHTaINH, TOKIAI0B, COOOIIEHUI Ha TEMBI:

1.CoBpemMeHHBIE METOABI 00€33apaKMBaHUS BOJIBI.

2.PacTBOpHBI BOKPYT Hac.

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

4.Tursl pacTBOpPOB.

5.Kuznp 1 gestensHOCTh C. AppeHnyca.

6.Bkya 0TeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH MIEKTPOIUTHUECKON MCCOIMALIIH.
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7.YCTpaHeHI/Ie JKECTKOCTH BOJblI HA NIPOMBIIIJICHHBIX MPCANPUATHAX.

Tema 1.5.
Kinaccnduxanus
HeOPraHu4YecKuX
COeIUHEHUI U uX

CBOJiCTBa

Coneprxanne yaeOHOTO MaTepHaa

1 | Kucnorsl u ux cBoiicTBa. KuCIOTBI Kak 3JIEKTPOIMTHl, WX KIacCH(GUKANWS IO Pa3IMIHBIM HPU3HAKAM.
XUMHYeCKHEe CBOWCTBA KHCIOT B CBETE TEOPHU DIEKTPONIMTHYIECKOW amccormanuu. OcoOeHHOCTH
B3aMMOJICHCTBHS KOHIICHTPUPOBAHHON CEPHOM M a30THON KUCIOT ¢ MeTaiiaMi. OCHOBHBIE CITOCOOBI IMOTyYCHHUS
KHCJIOTHI.

JdeMoncTpauuu: B3anMopelicTBue a30THON M KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOT ¢ METaJlJIaMU.

2 | OcHoBanus u ux cBoiicTBa. OCHOBaHMA KakK 3JCKTPOJHUTHI, MX KIACCH(PHUKALNUSA MO PA3TUYHBIM IIPH3HAKAM.
XUMHYECKUE CBOIICTBA OCHOBAaHMM B CBETE TEOPUM BJIEKTPOJUTUYECKOW aMccouuanuu. PasnoxeHue
HEpacTBOPUMBIX B BoJie OCHOBaHHH. OCHOBHBIE CIIOCOOBI TTIOJTyYEHUS! OCHOBAHUIA.

Jemoncrpamuu: [TonxyueHue u cBoiCTBa aM(pOTESPHOTO THIPOKCHIA.

3 | Cosnn n nx cBoiicrBa. Conu Kak 31eKTposuThl. CoNM CpeAHUEe, KUCIbIE B OCHOBHBIE. XMMHYECKH CBOMCTBA CoJel
B CBETE TEOPUH IIEKTPOIUTHIECKOI arucconuanyuu. CrocoObl OTyYSHUS CONEH.

I'mnponus coneil.

Jemoncrpamuu: Heobpatumerid tuaponu3 kapOuna Kansiius. OOpaTHMBIA THIPOJIN3 COJICH Pa3TUIHOTO THIIA.

4 | Okcuasl 1 ux cpoiicTBa. ConeoOpasyromue U HecoseoOpasyromue OKCHabl. OCHOBHBIC, aM(OTEpHBIC H
KHCJIOTHBIC OKCHJBI. 3aBHCHMOCTh XapaKTepa OKCHIAAa OT CTEICHH OKWCJICHHS OOpa3yIoIIero ero MeTalia.
Xumuueckre cBoiicTBa okcuaoB. [loydyeHne okcuioB.

Jemoncrpamuun: ['operne pochopa i pacTBOpeHHE IPOITyKTa TOPSHHUS B BOJIC.

JlaGopaTopHblie padoThbI:
W3y4yeHue CBOMCTB KUCJIOT U OCHOBAHUI.
BzaunmopnelictBue coneil ¢ Mertajuiamu. Bzaumonelicteue coneil apyr ¢ apyrom. I'uapoins coseil pa3jingyHOro Tuna.

CamocTosiTebHAsi pad0Ta 00yJIAFOITUXCS:

Pabota ¢ koHcniekTamMHu, y4eOHbIMU 11ocoOusiMu. [ToroToBka K 1abopaTopHbIM U KOHTPOJILHOI paboTam. BeimnonHeHue
JoMariHeil paboThl.

[ToaroroBka cooOuweHUi MO MPOQHUIBHBIM W NPO(ECCHOHAIBHO 3HAUYMMBIM 3JeMeHTaM conepxkanus:[IpaBuna
pa3baBneHHs CEepHON KHCIOTHL. Vcrmonp3oBaHME CEpPHOM KHCIOTHI B TNPOMBIIUICHHOCTH. Enkme memoun, Hx
WCIIONIb30BAaHUE B TPOMBIIUICHHOCTH. [ amieHass M HeramieHas H3BeCTh, €€ IPUMEHEHHEe B cTpouTenbcTBe.lHumc u
anebactp, runicoBanue. [lonsarue o pH pactBopa. KucnorHast, menodynas, HeHTpanbHas Cpeabl pacTBOPOB.

IMoaroroska pedeparos, npe3eHTaNN i, JOKIAI0B, COOOIIEHUI HA TEMBI:

1.CepHast KuCnoTa — «XJ1e0 XUMHYECKOH IPOMBIIITIECHHOCTH.

2.Mcrionp30BaHNE MUHEPAIBHBIX KUCIIOT HA IPEIIPHUSTUSIX PA3IMIHOTO IPOQHIIS.

3.0Kcuabl ¥ CONMM KaK CTPOUTEIbHbBIE MAaTEPUAIBL.

4 Ucropus rumca.

5.IToBapeHHas coJIb KAaK XUMUYECKOE CBIPBE.

6.MHoroMMKHi KapOOHAT KAJIBIHSL: B IPHUPOAE, B IPOMBIIIIICHHOCTH, B OBITY.
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Tema 1.6.

XuMHYecKHe peakuuu

Cojepxanne yueGHOrO MaTepuana

1 | Knaccnpukanuss XHMHYeCKHX peakuuil. Peakuuu coequHeHuWsi, pas3lIOKEHUs, 3aMelleHus, oOMeHa.
Katamuruueckne peaknmu. OOpaThmble W HeoOpaTHMblE pEaKIUHM. | OMOTEHHbIE M TE€TEpPOTCHHbBIC DPEaKIHU.
OK30TepMUYECKHE W SHIAOTECPMHUYECKUE PeaKIud. TermoBoi 3((eKT XUMHYeCKHX peakiuid. TepMoXuMudecKkue
YpaBHEHUS.

JemoncTpanun: IIpumeps! HeoOpaTUMBIX peaknuii, HAYMHX ¢ 00pa30BaHUEM OCaIKa, Ia3a WU BOJBI.

2 | OKHCIUTENbHO-BOCCTAHOBUTENbHBIe Ppeaknuu. CreneHp okucieHus. OKHCIHTENb W BOCCTAHOBJICHUE.
BoccranoBurens W okHcICHHE. MeTO SJEKTPOHHOTO OalaHca IS COCTaBJICHHS YPaBHEHHWH OKHCIHTEIBHO-
BOCCTAHOBHTEIEHBIX PEAKITHA.

Jdemoncrpanun: Mogens snexrponusepa. Mojaenb 3J€KTPOIU3HON BaHHBI JIs1 IOJYyYEHUS AIFOMUHUSL.

3 | Cxopocth xuMuyeckux peakmuii. [IoHsATHE O CKOPOCTH XMMHYECKMX pPEaKIUH. 3aBHCHMOCTb CKOPOCTH
XMMHUUYECKHX peaklUid OT pa3iIM4HbBIX (HaKTOPOB: INPHPOJbI PEArupymoLIMX BEIIECTB, WX KOHIEHTpAlWH,
TeMIepaTypbl, IOBEPXHOCTH COPUKOCHOBEHHUS U HCIIOJIb30BaHUS KaTaIn3aTOPOB.

JemMoHcTpanuu: 3aBUCHMOCTh CKOPOCTH PEAKIMM OT IPUPOABI pearupyrolluxX BeIlecTB. B3aumopelcTsue
pacTBOPOB CEpHOIM KHUCIOTHI C pacTBOpaMH THOCYJb(aTa HATpUs Pa3IMYHOW KOHIEHTpPALUU M TeMIeparypbl.
Moenb KUIAIIEro ciiod. 3aBUCHMOCTh CKOPOCTH XMMHUUYECKOH peakIMu OT MPUCYTCTBUS KaTalu3aTopa Ha MpUMepe
Pa3oXKeHNUs NEPOKCHAA BOJIOPO/Ia C MOMOIIBIO IMOKCH/Ia MAPTaHIIA ¥ KaTalasbl.

4 | O6paTuMocT, XHMHYECKUX peakmuid. OOpaTUMble W HEOOpaTHMBIC peaKIWH. XUMHYECKOE PaBHOBECHE H
CHOCOOBI €r0 CMENICHUSL.

JlaGopaTopHblie padoThbI:

Peakmms 3aMerneHns Me XKeJIe30M B pacTBOPE METHOTO KyIopoca.
Peaxkiuu, uayuiie ¢ 00pa3oBaHHEM OCaJIKa, Ia3a UK BOJBI.

CkopocTh 1 00paTUMOCTh XMMUYECKHX peakuunii. Karamms.

W3yueHne BIMAHUS Pa3IMYHEIX (PaKTOPOB HA CKOPOCTh XMMHUUECKHUX PEAKIIHH.

CamocTosiTe1bHasi padoTa 00yJaroNuuXCs:

PaboTa ¢ koHcniekTamu, yueOHbIMH 1TocoOusiMu. [ToAroToBKa K J1a00paTOPHBIM U KOHTPOJIBHOW paboTaM. BeinosiHeHne
JIoMariHeil paboTshl.

[MoaroroBka cooOmeHnid MO MPOQHUIBHBIM M TPO(GECCHOHATBHO 3HAYMMBIM dlieMeHTaM copaepkanus:[loHsTne 06
JNEKTpOoNu3e. OIEKTPOJIU3 PACIUIAaBOB. OJIEKTPOJIIM3 PACTBOPOB. OIJIEKTPOJIUTHUECKOE IOMYyYEHHE aIIOMUHUS.
[IpakTHyeckoe MpUMEHEHHE 3JIeKTpoau3a. [anpBaHomIacThKa. [anpBanocterus. PaguHpoBaHue IIBETHBIX METaJUIOB.
Karanmus. T'omorennele u reTeporeHHble KaTanuzatopbl. [Ipomotopsl. Karanurnueckme simpl.  MHruOGuTopsl.
[IpousBoacTBO aMMHaKa: ChIpbe, anmnaparypa, HayqHble IPHUHIIUIIBL.

[Moxaroroska pedeparos, npe3eHTaNN, JOKIAI0B, COOOIIECHUI HA TEMBI:

1.Peakiust ropeHHs Ha IPON3BOICTBE.

2.Peaknus ropeHus B OBITY.

3.BupTyansHO€ MOJETUPOBAHNE XUMHUYECKUX MPOIIECCOB.
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Conepxkanue yueOHOro Marepuaa
Tema 1.7. 1 | Meranabsl. OcoOEHHOCTH CTPOCHUSI aTOMOB M KpuctaiioB. dusnyeckue cBolicTBa MmerayuioB. Kiaccnduxanms
Mertajibl 1 METAJUIOB TI0 Pa3NIMYHBIM IpHU3HAKaM. XUMHYECKHE CBOHCTBAa METAJUIOB. DIEKTPOXUMHUUECCKUN P HANPSHKESHIH
HeMeTaJLJIbI MeTaiioB. Metamtorepmusa.  OOmme  CmOcoObl  MONydeHWs MeTauioB. [IoHATHE O  METaIyprum.

[MupomeTtammyprusi, THAPOMETAIUTYPTHA U dJIeKTpoMeTauTyprus. CIutaBbl YepHBIE U [IBETHEIE.

Hdemoncrpanuu: Komreknns MeramioB. BzanmoneiicTBre MeTaimioB ¢ HeMeTainiaMu (Okesesa, IHKA U aTFOMUHUS
C Cepoil, aTIOMUHHUS C HOAOM, CYpBMBI C XJIOpOM, TOpEHHE JKele3a B xiope). [opeHHe MeTaiioB.
AJIOMUHOTEPMUSL.

2 | Hemeranasl. OCOOCHHOCTM CTpOEHHSI aTOMOB. HeMmeTauisl — HpOCTBIC BellecTBa. 3aBHCHMOCTH CBOMCTB
rajJoreHoB OT uX nosiokeHus: B Ilepuoanueckold cucreme. OKHCIHUTENbHBIE M BOCCTaHOBUTEIBbHBIE CBOMCTBA
HEMETAJIOB B 3aBUCUMOCTH OT UX TOJIOKEHUS B PAIY 3JIEKTPOOTPULIATEILHOCTH.

Jdemoncrpanuu: Komtexius HemeramuioB. I'opeHune HemeTamnoB (cepsl, ¢ocdopa, yrit). BeirecHenue menee
AKTHBHBIX I'aJIOTEHOB U3 PACTBOPOB MX COJIel OoJjiee aKTUBHBIMU rajioreHamu. Kosiekiun npoayKIui CHIIMKaTHOM
NpOMBIIUIEHHOCTH (cTekna, (apdopa, ¢asHca, IEMEHTa pa3IM4YHBIX MapokK M Jap.)Mozens NpPOMBIILICHHON
YCTaHOBKH JIJIsl IPOU3BOJICTBA CEPHOM KHCIIOTHI.

JlaGopaTopHbie padoThI:

3aKaika ¥ OTITyCK CTaJIH.

O3HaKOMJIEHHE CO CTPYKTYpaMH CEpOTo U OEJIOTO YyryHa.
Pacmo3naBanue pyn xenesa.

[IpakTnyeckue 3aHATHA:

Mertamnel. Hemertamsl.

[Tonyuenue, coOupanue 1 pacrio3HaBaHKE ra3oB.
PeHIeHI/Ie OKCIICPUMCHTAJIbHBIX 3aJ1a4.

CamocTosiTebHAsi pad0Ta 00yJIaAFOITUXCS:

Pab6ota ¢ koHCTIeKTamMH, y4eOHbIMU TocoOusiMHU. IToaroToBKa K 1a00paTOpHBIM M KOHTPOJIBHOH paboTe, MPaKTHIECKUM
3aHATUSAM. BBITIOJIHEHHE ToMalTHeW paboThlI.

[loaroroBka cooOmeHNH MO MPOQHUIBHBIM M NPO(ECcCCHOHATFHO 3HAYMMBIM 3JeMeHTaM cojepxanus: Kopposus
METaJUIOB: XMMHUYECKas M JIEKTPOXUMHUYECKasi. 3aBUCUMOCTh CKOPOCTH KOPPO3HH OT YCIIOBUH OKpPY)KAIOLIEH CpEbl.
Knaccugukarust Koppo3uu METaJUIOB [0 Pa3INnYHBIM IIpU3HaKaM. CIOCOOB! 3aIIUTHl METAJUIOB OT KOPPO3HH.
[IpousBoacTBO uyryHa u cranu. [losydeHMe HeMeTaIoB (PAKIMOHHOW MEpPEroHKOW JKMIKOTO BO3JIyXa H
3MEKTPOIU30M PACTBOPOB HIIM PACIUIABOB IEKTPONHUTOB. CHIIMKaTHas NPOMBIIUIEHHOCTb. [IponM3BOACTBO CcepHOM
KHCJIOTBHI.

[MoaroroBka pedepaToB U Mpe3eHTALMH, IOKIIa 0B, COOOIIEHHH HAa TEMBI:

1.McTopus mOMydeHus! U IPOU3BO/ICTBA ATIOMUHUSL.

2.271eKTPOIUTHYECKOE MOJy4YeHHe U pahuHUPOBAHUE ME/IH.

3.Ku3ub u gestensHocTh I, [[pBH.

4.Pojp METAJUIOB B HCTOPHUH YEJIOBEYECKOI IMBUIIM3AIINH.

5.McTopust 0TeUeCTBEHHOW YePHOI METaJUTypruu.
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6.Vcropust OTeueCTBEHHON 1IBETHOI METaTypriy.
7.CoBpeMeHHOE METAILTYpPTHIecKOe MPOU3BOJICTBO.
8.CriermmansHOCTH, CBSI3aHHBIE C 00pabOTKOM METaIOB.

9.Ponp METaNIIOB M CIIJIABOB B HAYYHO-TEXHUYECKOM IIPOTPECCE.
10.Koppo3ust MEeTayuIoB u CIOCOOBI 3aIIUTHI OT KOPPO3UH.
11.MlHepTHBIE WU OIarOpOIHEIC Ta3Hbl.

12.Poxmarorye CoJIi — rajJoreHsl.

13.Mcropust MIBEICKOM CITUYKH.

14.XumMusi MeTaioB B Moel po(hecCHOHATIBHOM eI TeIbHOCTH.
15.XuMust HeMeTaJuIoB B Moeil npodeccroHanbHOM eI TeIbHOCTH.
16. IlpumeHenne TBepIoro U ra3oobpaszHoro okcuaa yraepoma(lVv).

Pazpner 2. 40
Opranuyeckas XUuMHsA
Tema 2.1. Cosiepkanue yueOHOro MaTepuaa 2
OcHoBHble oHsiTHA | 1 | [Ipeamer opranmyeckoii xumuH. [IpupojaHBle, MCKYCCTBEHHBIE M CHUHTETHYECKHE OpPraHHYECKHE BEILECTBA.
OpraHu4ecKoii XuMuu CpaBHeHHE OpPraHUYECKHX BEIECTB C HEOPTaHUUYECKUMH.
H TeOpHsl CTPOCHHA BanentHocTh. XMMHUECKOE CTPOEHHE KaK MOPSIIOK COSANHEHHUS] aTOMOB B MOJICKYJIBI IO BAJICHTHOCTH.
OPraHUYeCKHuX 2 | Teopus cTpoenusi opranmdyecknx coequnennii A.M. BytiaepoBa. OCHOBHBIE MTOJOXKECHUS TEOPHH XUMIYECKOTO
coeMHeHMi cTpoeHus. Mizomepus u n3oMepbl. XumMudeckue (opMyJIbl M MOJEITH MOJIEKYJ B OPTraHUUECKOH XMMHHL.
3 | Kimaccudukanusi opranmyeckux BemecTs. Kiaccudukarys BemecTs 10 CTPOSHHIO YIIIEPOJHOTO CKENeTa 1
HATMYHO (QYHKIIMOHATBHBIX Tpyi. ['omonoru u romonorus. Hagana Homenknarypsr |UPAC.
JemoncTpanun: Mozenu MoJIeKyJ TOMOJIOTOB M H30MEPOB OPTaHMYECKUX COSIMHEHHH.
4 | Knaccupukanusa peakuuid B opraHumyeckoil xumum. Peakiym npucoennHeHHs — (THIPUPOBAHUS,
raJOreHUPOBaHMS, TUAPOTAIOTCHHPOBAaHWS, Tuapatannu). Peaknumu — OTIIEIUICHWS  (IETHUAPHUPOBAaHUS,
JeTUAPOTaIOTeHUPOBAHUs, AeTUApaTalin). Peakunu 3amenienns. Peakin n3oMepu3anuy.
JlaGopaTopHbie padoThbI: 2
Krnaccudukanus opraHiuecKux BEIIECTB.
Knaccugukanus peakiiuii B OpraHndecKoi XuMHuH.
W3roroBnenne Mojenet MOJIEKYJI OPraHUnISCKHUX BEIIECTB.
CamocTtosiTenbHast padoTa o0yJaromuxcs: 4

Pabora ¢ koHCcIIekTamu, yaeOHbIMHU TocoOmsiMu. [loaroToBKa K Tab0paTOpHOIT M KOHTPOIBHOH padoTaM. Brimonnenne
JIOMarirHeil paboThI.

[MoaroroBka cooOmeHnii Mo NPOMWIBHBIM M IPO(ECCHOHANFHO 3HAUYMMBIM 3JIEMEHTaM cojepkanus: [loHsaTue o
cybcTpare u peareHTe. Peaknum OKHCIIEHHS M BOCCTAHOBIICHHS OpTaHMUYECKUX BemiecTB. CpaBHEHHE KIacCHU(UKAIIH
COEIMHEHUH 1 KITacCU(PHUKAINN PEAKIHI B HEOPTaHMYECKON M OPTraHWIECKOI XUMHH.

[Toaroroska pedeparos, Npe3eHTANNI, TOKIIA/I0B, COOOIICHUH Ha TEMBIL:
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1.KpaTkue cBeZieHus! 110 UICTOPUU BO3ZHUKHOBEHUSI U Pa3BUTHS OPraHMYECKOH XUMUH.
2.Kuznb u gearensHOCTE A.M. ByTieposa.

3.Buranmmsm u ero xpax.

4.Poitb OTEYECTBEHHBIX YUCHBIX B CTAHOBIICHUN M PA3BUTHH MUPOBOH OPTaHUIECKOW XUMHU.
5.CoBpeMEeHHBIE PENICTABICHNSI O TEOPUH XUMHUECKOTO CTPOSHHS.

Tema 2.2.
Yraesogopoabl M uxX
NMPUPOIHbIE
HCTOYHHKH

Conepxxanue yueOHOTO MaTepuajia

1 | AaxaHbl. AJKaHbl: TOMOJIOTHYECKHN PSIJl, U30MEPUsI U HOMEHKJIATYpa alKaHOB.XHUMHUYECKHUE CBOICTBA alKaHOB
(MeTaHa, 3TaHa): rOpeHHe, 3aMellIeHHe, Pa3iioKeHue, leruapupoBanue. [IpuMeHeHne ajaKkaHoB Ha OCHOBE CBOMCTB.
Jemoncrpanun: ['openne merana. OTHOIICHHE METaHa K pacTBOpPaM IIepMaHraHaTa Kajiusi 1 OpoMHOM BoJIe.

2 | AJKeHbI. Otunen, €ro MOJTy4eHNE (mernapupoBaHHEM JTaHa, JIeTONAMEpPH3anueit
nosmaTUNIEHa). 'oMonorudeckuii  paa, HM30Mepusi, HOMEHKJIAaTypa ajJKeHOB. XHMMHYECKHE CBOMCTBAa JTHUJICHA!
TOpPEHHe, KadyecTBEHHbIC peakiuu (oOeclBeyMBaHHE OpPOMHOII BOJBI W pacTBOpa IEpMaHraHaTa Kallusi),
ruparanys, noauMepusanus. IlpuMenenue 3TuneHa Ha OCHOBE CBOMCTB.

JemoncTpanuu: ['openne stuneHa. OTHOIIEHHE THIEHA K pacTBOpaM INepMaHTaHaTa Kaius W OpOMHOI Boje.
ITosyyeHue 5TuIEHa peaken Aeruaparaly 5TaHoa.

3 | JAuennl u kayuyku. [IoHATHE O IHMEHAX KaK yIJIEBOJOPOIAX C ABYMS JBOHHBIMHU CBs3sIMH. COIPSIKEHHBIE TUCHBI.
Xumudeckue cBoiicTBa OyramueHa-1,3 u u3ompeHa: oOeclBeyrMBaHUE OpPOMHOI BOJBI M MOJIMMEpH3ALUs B
kayuyku. HaTypanbHblil 1 cHHTEeTHYECKHE KayuyKu. Pe3uHa.

JemoHcTpanuu: Pasnoxxkenne Kaydyka TIpH HarpeBaHWHM, UCIBITAHWE MPOAYKTOB PAa3JIOKEHHA Ha
HENpeAEIbHOCTD.

4 | AakuHbl. AnerwieH. XHWMHYECKME CBOICTBa aleTHICHA: TopeHHe, obeciBedynBaHHEe OpOMHON BOJBI,
MIPUCOEIMHEHHE XJIOPOBOJOPO/A M Tuaparanus. IIpiMeHeHne amneTwsieHa Ha OCHOBE CBOMCTB. MeXKiaccoBas
U30MepUs C allKaJIueHaMH.

Jemoncrpamun: ['openne anermnena. OTHOLIEHHE alleTWIEHA K PacTBOpaM IE€pMaHraHaTa Kanus ¥ OpOMHOMN
BoJie. [lonyueHue aneTmieHa — FTMApOIU30M KapOuaa KajbLusl.

5 | Apenbl. benzon. Xumuueckue CBOWCTBa O€H30Ja: TOpEHHE, peaKkUuu 3aMelleHus (TaJloreHUpOBaHMHE,
HUTpoBaHue). [Ipumenenne OeH301a Ha OCHOBE CBONCTB.
JemoncTpanmun: OTHoLIeHHE GEH30J1a K pacTBOpaM NepMaHIaHara Kajus 1 OpOMHOH BoJe.

6 | IlpupoaHbIe HCTOYHUKH YIJI€BOIOPOIOB. [IpHpoHbIii ra3: cocTaB, IPUMEHEHUE B KaueCTBE TOILINBA.

Hedts. Cocras u nepepaborka Hedru. [leperonka Hedptr. HedrenpoaykTst.

Jemoncrpamu: Kostekuust 06pasnoB Hetn 1 HerenpoaykroB. Komiekius «KaMeHHBIH yroib M MpOIyKIUs
KOKCOXMMHYECKOTO IPOU3BOACTBAY.

IIpakTnyeckue 3aHATHUS:
AJKWHBI. ApPEHBL.

JlaGopaTopHbie padoThI:
O3HakoMJIEHHE ¢ KOJUIeKIHei 00pa3oB He(TH U IPOLYKTOB ee nepepadboTku. O3HaKOMIICHHE ¢ KOJUICKIHEH KaydyKoB
1 o00pas3iamMu U3JeNuil U3 Pe3UHBL.
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CamocrosiTe1bHast padoTa 00yJaroUuXxcs:

Pabora ¢ xoHCHIEKTaMH, yaeOHBIMH TIocoOMsIMH. [loAroToBKa K Ja00paTopHON M KOHTPOJIBHOH padoram. BrimonHneHne
JIOMarHei paboThI.

IMoxaroToBka coobuieHnit M0 MPOGUIEHEIM U MPO(ECCHOHATBFHO 3HAYUMBIM 3JIeMeHTaM conepxkanwns: [Ipasuio B.B.
MapkoBuukoBa. Knaccudukanus m HazHaueHuWe KaydykoB. Kiaccudukanus u HasHaueHuWe pe3uH. Bynkanuzarms
kaydyka. [lomydeHue aneTusiaeHa NUPONM30M METaHa M KapOMIOHBIM criocoboMm. Tpumepusauus anetuieHa B OSH30I
PeaKHI/Iﬂ NoJimMepusallii BUHUIIXJIOpUIA. HOHI/IBI/IHHHXHOPI/II{ n €ro IMpUMCHCHUC. [lousTue 06 OKCTpAaKIHHU.
BoccranoBnenne HUTPOOCH307a B aHWIMH. |'omonormdeckuid psim apenoB. Tomyos. HutpoBanue tonyona. TpoTwi.
OCHOBHBIE HalpaBJIeHHs TIPOMBIILICHHOH NepepadoTKu MpupoaHoro rasa. [lomyTHelil HedTsHOI Ta3, ero nepepaboTKa.
Kokcoxumuueckoe NMpOM3BOACTBO M ero mpoxykuus. IIpomecchl NpOMBINIICHHOH nepepabOoTKu He(TH: KPEKHHT,
pudopmuar. OKTaHOBOE YHCIO OCH3MHOB M IETAHOBOE YMCIIO AN3EJIFHOTO TOILINBA.

[Noaroroska pedeparos, Ipe3eHTANNIT, JOKJIAT0B, COOOIICHNI Ha TEMBI:

1.Okonorn4ecKue acreKThl HCIIOJIb30BAHUS YTIICBOAOPOIHOTO CHIPHS.

2.JKOHOMUYECKHE acTIeKThl MEXIYHAPOAHOTO COTPYAHHUYECTBA 1T0 HCIIOJIB30BAHHUIO YTIIEBOJOPOIHOTO CHIPHS.
3.UcTopus oTKpBITHS U pa3pabOTKH ra3oBEIX M HEPTIHBIX MecTOpokaeHni B Poccuiickoit denepannu.

4.XuMus yriaeBoIOpOIHOTO ChIPhs U MOst Oyaymias npodeccus.

5.¥YrneBogopoaHoe TOIINBO, €T0 BUABI U Ha3HAYCHHUE.

6.CuHTeTHYeCKHE KaydyyKU: HCTOPHS, MHOI00Opa3ue 1 NepPCIEKTHBEL.

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 MECCTUIIMAOB.

Tema 2.3.
Kucaopoacoaepxkaumue
OpraHHYecKne
coequHEeHHns

Conepxxanue yueOHOTO MaTepuajia

1 | Couprsl. IlomydeHue sTaHoNa OpOXKEHMEM TIIIOKO3BI M THIpaTaleld STwiIeHa. [ MIpOoKCHIbHAs Tpymia Kak
¢ynkiuonansHas. [loHATHE O TpeNeNbHBIX OJHOATOMHBIX CHHPTaX. XHUMHWYECKHE CBOWCTBA STaHOJA:
B3aUMOJICHCTBHE C HATPUEM, 00pa30BaHHE MPOCTBHIX M CIOXHBIX 3(HPOB, OKHCIEHHE B aibierun. IIpuMeHeHune
9TAaHOJIa HA OCHOBE CBOMCTB. AJIKOIOJIM3M, €0 MOCIEACTBUS U NPEAYIPEKICHHE.

I'munepuH Kak HpeAcTaBUTENb MHOTOATOMHBIX CHHPTOB. KadecTBeHHas peakiys Ha MHOTOATOMHBIE CIIMPTBHI.
IIpumenenue riuuepuHa.

Jemoncrpanuu: Oxucinenne cnupTa B anpaerua. KauecTBeHHBIE peakIIMi HA MHOTOaTOMHBIE CITUPTHL.

2 ®enoJs. Dusnueckne W XWMHUYECKHE CBOWCTBa (eHoma. B3anMHOe BIMsSHHUE aTOMOB B MolleKyse (eHoua:
B3aMMOJIEHICTBHE C THIPOKCHIOM HATPHUS B a30THOH KuciaoTol. IIpumenenue heHoa Ha OCHOBE CBOWCTB.
JemoHcTpanuu: PactBopuMocTs (eHOMa B Bojie TIpH OOBIYHON TeMIepaType M NpH HarpeBaHHH. KauecTBeHHBIE
peaknuy Ha QeHo.

3 | Aubperuanl. [lonstie o0 anpierugax. AnbpaerujaHas Tpynna Kak (QyHKIHOHanbHas. DopManpierus M ero
CBOMCTBA: OKHUCIICHHE B COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYHOWMH cnupT. Ilonyuenue
QJIB/ICTUI0B OKMCIEHHUEM COOTBETCTBYIOIMX clTUpTOB. [IpuMenenne gopmaiibiernia Ha OCHOBE €ro CBOHCTB.
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JemoncTpanusi: Peakiys cepeOpsHOro 3epkana anbaeruaoB. OKHUCIECHHE ANBICTHIOB B KUCIOTY C MOMOIIBIO
ruapokcuna mexu(ll).

4 | KapoonoBble kuca0Thl. [loHATHE 0 KapOOHOBEIX KHCIOTax. KapOokcwipHas rpynma Kak (QyHKIHOHAIbHAS.
I'omonormyecknii psig NpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlomydeHme kapOOHOBBIX KHCIOT
OKHUCIICHHEM albJeTUAOB. XMMHYECKHE CBOICTBa YKCYCHOW KHCJIOTHI: OOIIMe CBOICTBa ¢ MHHEpaIbHBIMU
KHCJIOTaMH W peaknus dtepuukanuu. [IpiMeHeHne yKCyCHOW KHCIOTHI Ha OCHOBE CBOWCTB. BrIcmime >KupHBIE
KHCJIOTHI Ha IPIMEpPE TaTbMUTHHOBOH M CTEApPUHOBOM.

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

XKupsl kak cioxuble 23¢upbl. Knaccuduxanys sxupoB. XuMudeckue CBONCTBA KHUPOB: THAPOJIN3 U THIPUPOBAHUE
KUAKUX XKUPOB. IIpruMeHenue )xUpoB Ha OCHOBE CBOMCTB.MbLIa.

Jemoncrpanun: Koyuexiys 3pupHbIX Macel.

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

I'mroko3a — BEIIECTBO C JIBOMCTBEHHOH (YHKIUCH — aJbICTHIOCHHPT. XHUMHUYCCKHE CBOMCTBA TJIFOKO3BI:
OKHCIJICHHE B ITIOKOHOBYIO KHCJIOTY, BOCCTAHOBIJICHHE B COPOHT, CIUPTOBOE OpokeHHe. [IpuMeHeHne TIIIOKO3bI Ha
OCHOBE CBOMCTB.

3HaveHue yIJIeBOAOB B XHBOM NMPUPOJIE W KHU3HHU desioBeKa. [IoHATHE 0 peakuaX MOJIMKOHACHCAUH U THAPOIIN3a
Ha MPUMepe B3aUMOIIPEBPAIIECHHUIT: TII0K03a —> MOJIUCaXapu.

JemoncTrpanun: Peaknusi cepeOpsHOro 3epkayna TiOKO3bl. OKHCIEHHE TIIIIOKO3bI B KHCIOTY C ITIOMOIIBIO
ruapokcnaa Menu(l1). KayecTBeHHast peakuus Ha Kpaxmall.

JlaGopaTopHbie padoThbI:
V3yueHne CBOWCTB KHCIOPOICOAEPIKAITIX OPraHUIECKIX COSAUHEHHH.

CamocTosiTe1bHast padoTa 00yJaroNnuXcs:

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

IoaroroBka coobieHuil Mo MpouiIbHBIM U MPO(ECCHOHATBHO 3HAYUMBIM JIEMEHTAM COJAEPIkKaHUs: MeTUIOBbIH
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. [lomydeHne deHoa U3 MPOIYKTOB KOKCOXUMHYECKOTO TPOU3BOICTBA U U3
Oenzona. Ilomukonaencanus Qopmanpaeruga ¢ ¢eHoroM B (PeHONIOGDOPMATbACTHAHYIO CMONY. ATeTambIeTh/.
[lorsaTtne o keToHax Ha mpuMepe areroHa. [IpuMeHeHne aneToHa B TEXHWKE M MPOMBIIUIEHHOCTH. MHOroobpasue
KapOOHOBBIX KHUCJOT (Il[aBejieBasi KHCJIOTa KaK JBYXOCHOBHAas, aKpWJIOBas KHUCJIOTAa Kak HempejenbHas, OeH30iHas
KHCIIOTa Kak apomarmueckas). [lnenkooOpa3yromme Macia. MOJOYHOKUCIIOE OpOKEHHE TIIOKO3bl. 3aMeHa JKHPOB B
TEeXHHKE HEMHUILEBbIM ChipbeM. CHHTeTHYeCKne Motomine cpeactBa. KuciioMmomnounsle npoaykTel. CHIOCOBaHHE 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 TITIOKO3BL: MCTOPHS PAa3BUTHS IIPEICTABICHIH H COBPEMEHHBIC BO33PEHHUSI.
3.Pa3Butne caxapHo#i mpoMBIIUIEHHOCTH B Poccnn.

4.Poip yriieBoIoB B MOe OyayIeit mpodeccHoHaIbHON IS TeIFHOCTH.

5.Metanon: xemodunus u xemohoous.

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

7.ANKOTOJIM3M U €T0 MPOoQUIAKTHKA.

8.MHoroaToMHbIe CIUPTHI ¥ MOs1 Oyay1as mpoecCHoHaNbHAs e TeTbHOCTS.
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 UX 3HAYCHUE B IPUPOJIE, OBITY M IIPOU3BOJICTBE.

13.)Kupsl Kak IPOAYKT MUTAHKSA U XUMHYECKOE CHIPEE.

14.3ameHa )XHPOB B TEXHUKE HEIHILIECBBIM CHIPHEM.

15.HexBaTka MpoIOBOJIBCTBUS KAk INI00anbHas mpobiieMa 4eJIoBeYecTBa H Iy TH €€ PEILCHUS.
16.Mputa: mporuioe, HacTosIee, Oymymiee.

17.CpencTBa rHrHeHBI HA OCHOBE KUCIIOPOJICOICPIKALIMK OPraHMYECKHX COSTUHCHUIL.
18.Cunretnyeckue mormue cpeactsa (CMC): 10CTOMHCTBA U HEAOCTATKH.

Tema 2.4.
A3oTcoaepikanme
opraHuyeckue
coeNHEeHMsI.
IHosmmepsl

CopepxaHnue yaeOHOro Marepuaa

1 | Amunsl. [lonstue 06 amuHax. Anudaruueckue aMHHbL, WX KiIaccH(HUKANUs W HOMEHKIATypa. AHWINMH, Kak
opranudeckoe ocHoBaHue. [lonyuenne aHunnHa U3 HUTpoOeHsona. [IpuMenenne aHIMHA Ha OCHOBE CBOMCTB.
JemoncTpanuun: B3anMoeiicTBiie aMMHaKa M aHIJIFHA C COJITHOHM KHCIIOTOW. Peakiys aHminHa ¢ OpOMHON BOOIA.

2 | AMMHOKHMCJIOTBI. AMMHOKHCIOTHI Kak amQoTepHble IU(QYHKIMOHAIBHBIE OPraHWYECKHE COCTUHEHHMS.
XuMHYecKne CBOHCTBa aMHHOKHCIIOT: B3aMMOJICHCTBHE CO IIEJOYaMH, KHUCIOTAMHU W JAPYT C APYroM (peaxuus
MoJMKOHeHcanuy). [lentuanas cBa3p 1 nommnenTtuasl. [I[puMeHeHe aMHHOKNCIIOT HA OCHOBE CBOMCTB.
JemoncTpanun: Jloka3aTesbCTBO HAUTMYHS (PYHKIMOHAIBHBIX TPYIIT B PACTBOPAX AMHUHOKHCIIOT.

3 | beakn. IlepBuuHas, BTOpWYHAS, TPETHYHAS CTPYKTYphl OeikoB. XWMHYECKHE CBOICTBAa OCIKOB: TOpPEHHE,
JICHATypaIysi, TUAPOIIN3, IBETHBIC peakun. bruonormueckue QyHKIMA OCITKOB.

Jdemoncrpamuu: PactBopeHne u ocaxaeHue OenkoB. LlBerHble peakimu OenkoB. ['opeHue nTuybero rmepa u
IEPCTAHON HUTH.

4 | Tlosmmepsl. benxu n monucaxapuas! Kak OMOIONIUMEPEI.

[Tmactmaccer. IlomydeHne momnMepoB peakyeil moIMMepr3aiii U MOJUKOHACHCANH. TepMOIUTacCTHYHBIE U
TepMOpeakTHBHBIE macTMaccsl. [Ipeacrasutenu miactmace. Bonokna, nx kinaccupukanus. [lomydeHne BOJIOKOH.
OTienbHBIC TPEACTaBUTENN XHMUIECKUX BOJIOKOH.
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3K3. KOHTPONbHbIV

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 o0yJaromuxcs:

Pabota c koHCIIeKTamMu, yuyeOHBIMH TocoOusiMu. IToAroToBKa K JIaOOpaTOpHOI M KOHTPOJIBHOH padoTaM, MPaKTHIECKUM
3aHATHUSIM. BrlnonHeHue nomaiiHeil paboThl.

[MogrortoBka cooOmeHnd 1O TPOGWIBHBIM U NPO(QECCHOHANPHO 3HAYUMBIM  JJIEMEHTaM  COJCpKaHHUS:
AMMHOKAIIpOHOBass KHCJIOTa. VCcronmp30BaHWE THIPOSIM3a OENKOB B INPOMBIIUICHHOCTH. [lOMMBHHMIXIOPUA,
nonuterpadpTopaTHiieH  (teduion).  Penonodopmanpieruanple  miactMmaccbl.  Lemnynmoua.  IIpombinuienHoe
MIPOM3BOJICTBO XUMHUUECKUX BOJIOKOH. KanpoH kak npeacTaBUTeIb MOJHAMHUIHBIX BOJIOKOH.

[MoaroroBka pedeparos, Mpe3eHTALMHA, TOKIIAI0B, COOOLICHUH MO TeMaM:

1.AMMHUaK n aMUHBI — OECKHUCIIOPOAHBIC OCHOBAHUSL.

2.AHMIMHOBBIE KPACHTEIN: UCTOPUSL, IPOU3BOJICTBO, IIEPCIIEKTHBA.

3.AMHHOKHCIIOTHI — aM()OTEPHBIC OPTaHMYECKHUE COCTIMHCHHUS.

4. AMUHOKHCIIOTBI — «KHPIHYUKNY OEITKOBBIX MOJIEKYI.

5.CuHTeTHYecKre BOJIOKHA HA aMHHOKHCIIOTHON OCHOBE.

6.«Ku3Hb 3TO CHIOCOO CyIIECTBOBAHUS OCIIKOBBIX TEIL. ..»

7.CTpyKTypHl O€lIKa M eTo AeCTPYKTYpHPOBaHHUE.

8.buosornueckue QyHKIUH OCIKOB.

9.benkoBast 0CHOBa UMMYHHTETA.

10.CITU/ u ero npodhuitakTuKa.

11.lepunut Oenka B MNHUIIEBBIX NPOAYKTaX W €ro IMPEOAOJIeHHE B paMKax TJI00albHON IPOJIOBOJILCTBEHHOI
MPOTPaMMBI.

12. Xumus 1 OUOJIOTHS HYKJICHHOBBIX KHCJIOT.

JuddepeHunpoBanHblii 3a4eT

Bcero:

117

JI1 XapakTepUCTUKH YPOBHS OCBOCHMs yUeOHOr0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIue 0003HaueHuU:

1. — o3HaKOMHTENbHBIHN (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBITIOTHEHUE IEATEIFHOCTH 1O 00pas3Ily, HHCTPYKIIUH WIH O]l PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITETILHOE BHIIIOJIHEHHE AEATEIbHOCTH, pellieHHe MPOOIEeMHBIX 3a71a4)
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3. YCJOBMUSI PEAJIM3ALIUU PABOYEN IPOrPAMMBI YUEBHOI
JTUCHUIINHbBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIbHOMY MaTCPHAJIBHO-TEXHUYECCKOMY odecnevYeHn1o
Peaﬂmaunﬂ IMporpaMmsbl JTUCIHUILJIMHBI Tpe6yeT HaJINn4usi yqe6Horo KaOWHETa XUMHH.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCAJIOYHBIC MECTA 110 KOJIUYECTBY 00yUarOIIUXCS,

— pabouee MecTo IpernoiaBaTels,

— KOMIUJICKT 3aKOHOJIATSIIbHBIX U HOPMATUBHBIX 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 IIPOrPaMMHBIM 00€CHeueHUEeM, HMEIOIIUM BBIXOJ B CETb
WHTepHer;

— MYJIbTUMEINA IPOEKTOP;

— IIPUHTED;

— MporpaMMHoOe o0ecIieyeHue.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

ITepeyenn y4eOHbIX n3aaHuil, MUHTEpHET-peCcypcoB, JONOJTHHUTEILHOH JIUTEPATYypPbl

OcHOBHBIC MCTOYHUKH:

N

INa6puensu O.C. Xumus, 10 xnacc, M.: [poda, 2018.

lNa6puensu O.C. Xumus, 11 xnacc, M.: Ipoda, 2018.

labpuensu  O.C. EctectBoznanue. Xumusi, Yy4eOHUK 7S
cpen.mpod.odpazoBanusi, M.: U1 «Axanemusi», 2019.

Epemun B.B. Xumus, yriy0nennsiii yposens, M.: Ipoda, 2020

JlonoTHUTE/IbHbIE HCTOYHUKH:
[xonpHBIN XUMUYecKkui skcriepument, DVD, M, OOO Musnenna, 2008r
[Na6puensu O.C. Xumus B TecTax, 3agavax u ynpaxunenusx, M.: U1 «Axagemus», 2014

ook wdE

[Ma6puensu O.C. Xumus, M.: U1 «Axkanemusi», 2005
Buorpadun Benukux xumukos, M.: Mup, 1981

Xumus. CripaBounsie MaTtepuansl, M.: IIpoceemenne, 1984
Kontyn Mapk. Mup xumun, M.: Jlerckas nurepatypa, 1988

CTyA. YYpEXKIACHUU




Y, 22

Howckow
TeXHUYECKMIA
Konnesx

nonw

MuHucTepcTBO 00pasoBaHus Tynbckon obnactu
locynapcTeeHHOE NpodheccuoHanbHoe obpazoBaTesibHoe yupexaeHue Tynbckoii obnactu
«[JOHCKON NONUTEXHUYECKUN KONNEAX»

HanmeHoBaHue fokymeHTa: Pabouyas nporpamma y4e6HoM Pedakyusi No 1 Nver 21 us 23

ONCLUUNNNHDI
VcroeHoe o6oaHaserve: PIT OY/3.10 (Xumwsi) 23.02.01 WaueieHue NeT

3K3. KOHTPOSbHbII

HNuTepHeT-pecypcebl:

10.

11.
12.

13.
14.

15.

16.

AJIXUMUK: caiit JL.IO. Anmuk6epoBoii [Dnekrponnsiit pecype]/ URL: www.alhimik.ru
['azera "Xumus" u caidt mig yuurens "S uny Ha ypok XuMuu'[DJIeKTpOHHBINH pecypc]/
URL: http://him.1september.ru

Enunoe okHO HocTyma K 00pa3oBaTebHBIM pecypcaM [DnekTpoHHbIN pecypc]/URL:
http://window.edu.ru/

Enunas komneknus mudpoBbIX 00pa30BaTeIbHBIX PECypcoB [DIEKTPOHHBIA pecypc]/
URL: http://school-collection.edu.ru/

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

3aHuMaTeNnbHas XUMHS: BCe O MeTautax [JnektponHslii pecypc]/ URL: http://all-
met.narod.ru

Manyiinos, A. B., Poguonos, B. . OcHoBbl xumuu. IHTepHET-y4eOHUK. [ DIEKTPOHHBIH
pecypc]/ URL: http://www.hemi.nsu.ru/

Hayuno-nonynsipasiii kanan SIMPLE-SCIENCE. 3aanmarenbHble XUMUYECKHUE OIBITHI H
UHTEPECHbIE  OKCIEPUMEHTHl 1O XUMHH [DNEeKTpoHHBIH  pecypc]/ URL:
http://simplescience.ru/video/about:chemistry/

OmnutaiiH-cIIpaBOYHUK XUMUYecKux 3aemenToB WebElements[ DnekTponnsiii pecypc]/
URL: http://webelements.narod.ru

Opranuyeckass XUMHS: DJICKTPOHHBIM Y4€OHUK JUIsl CpEAHEW ILIKOJIbI [DJIEKTPOHHBIN
pecypc]/ URL: http://www.chemistry.ssu.samara.ru

OTKpBITHIN KOJIIEK: Xumus [DnekTponHslit pecypc]/ URL: www.chemistry.ru
[Tonynsapuas OuONMMOTEKAa XWMHUYECKHX dJIEMEHTOB [JOnekTpoHHBIM pecype]/ URL:
http://n-t.ru/ri/ps/

[Topran ecrecTBeHHBIX Hayk [DnekTpoHHbIH pecypc]/URL:http://e-science.ru/

Caiit Alhimikov.net: nmonesnas nHpopmanus o xumun [InekTpoHHblid pecype]/ URL:
http://www.alhimikov.net/

®denepanbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTENbHBIX PECYPCOB [ DIEKTPOHHBIIH
pecypce]/URL: http://fcior.edu.ru/

XuMHus Ui BCeX: WILTIOCTPUPOBAHHbBIE MaTepHaJIbI 110 OOIIeH, OpraHu4ecKou u
Heopranudeckor xumun [DnekTpoHHsIit pecypce]/ URL:http://school-sector.relarn.ru/nsm/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOM

JTUCHUIINHbBI

KoHTpo/Ib M OleHKA pe3yIbTaTOB OCBOCHUS JAUCLUILIMHBI OCYILECTBIIAETCS MPENoiaBaTeieM B
npoliecce MPOBEACHUS MPAKTUUYECKUX 3aHATHH U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE

BBITIOJTHEHU A O6y‘laI-OH_II/IMI/IC$I HHAWBHUAYAJIbHBIX 3a,I[aHI/II>'I.

OcBoeHue copepkanus Y4eOHON TUCITUTIIMHBI « X UMUS,
obecrnieunBaeT JOCTHKCHHE CTYICHTAMU CIEAYIOMUX Pe3yabTaTOB:

@®opMbI U METOAbI
KOHTPOJISl M OLleHKH
pe3yabTaToB
o0yueHust

Juunocmmnuix:

- YyBCTBO TOPIOCTM M YB&KEHHA K MHCTOPUU M JIOCTHIKECHUSIM
OTEYECTBEHHOW XMMHUYECKON HAyKH; XMMUYECKH I'PAMOTHOE IIOBEICHHE
B NpOQecCHOHANbHON NEeATeIbHOCTH U B OBITY HpHU OOpaLIeHHH C
XUMHYECKMMHU BEIIECTBAMU, MAaTEPUAIAMH U IIPOLIECCAMU;

- TOTOBHOCTh K TPOJO/DKEHUIO 00pa3oBaHHs U IOBBILICHUS
KBaTM(HUKAIMA B W30paHHOH NPOPECCHOHANBHON NEATENBHOCTH H
00BEKTUBHOE OCO3HAHUE POJIM XMMUUYECKHX KOMIIETEHLIUN B 3TOM;

- YMEHME UCIO0JIb30BaTh JOCTHKEHUS COBPEMEHHON XMMUYECKON HAyKH
U XHMHYECKUX TEXHOJIOTMH s  TOBBILIEHUS COOCTBEHHOI'O
MHTEJJIEKTYaJbHOTO pa3BUTHUA B BbIOpaHHOW MpodeccuoHanbHOM
JESITEIIbHOCTH;

TEKYLIUH KOHTPOJIb,
YCTHBIN O1poc,
KOHTPOJIbHbIE
paboTHI,

OLICHKA BBIITOJIHEHUS
1a00paTOPHBIX U
IPAKTUYECKUX padoT

Memanpeomemmnuix:

- UCTOJB30BaHUE PA3JIMUYHBIX BUIOB IMO3HABATEIHHOW AESITETHHOCTU U
OCHOBHBIX HHTEJJIEKTyaJIbHbIX oOnepanuil  (MMOCTaHOBKH  3aJayH,
dbopMynupoBaHUS TUIOTE3, aHalW3a W  CHUHTE3a, CpaBHEHWS,
0606HICHI/I5[, CUCTCMATHU3all, BBIABJICHUA TPHYNHHO-CJICICTBCHHBIX
CBsI3€H, MOMCKA aHAJIOTOB, (HOPMYIUPOBAHUS BBIBOJOB) JUIS PEIICHUS
IIOCTaBJIICHHON 3aaa4i, MNPUMCHCHHUEC OCHOBHLIX MCTOJOB IIO3HAHUA
(HaOnrofieHHs, HAy4YHOTO OJKCIEPUMEHTA) AN W3YYCHHS Pa3IUYHbBIX
CTOPOH XMMHYCCKHUX 00BEKTOB U nmponeccoB, ¢ KOTOPbIMH BO3HHUKACT
HEOOXOIMMOCTh CTAJIKMBATHCS B MPOPECCUOHANBHOM cdepe;

- UCIIOJIB30BAHUC PA3JIMYHBIX UCTOYHUKOB JJIA IMOJTYYCHHA XUMHUYECKOUN
uH(pOpMallii, YMEHHE OIICHUTh €€ JOCTOBEPHOCTH IS JOCTHKCHHUS
XOPOIINX PE3YNIHTATOB B MPO(heCcCUOHATLHOU cdepe;

YCTHBIH OITpOC,
ICEMEHHBIE
KOHTPOJIbHBIE
paboTHl,

OIIEHKA BBITTOJIHEHHSI
1a00paTOPHBIX U
PAKTUYECKUX padoT,
OLIEHKA TEeKYIIETo U
UTOTOBOTO KOHTPOJIS

Ilpeomemmnuix:

- cOpMUPOBAHHOCTH MPEACTABICHUN O MECT€ XMMHUU B COBPEMEHHOMU
HAy4YHOW KapTHHE MHUpA; MOHUMAaHHUE POJIU XUMUHU B (HOPMHUPOBAHUH
Kpyro3opa u (YHKIMOHATLHOW TPaMOTHOCTU YENIOBEKa JUIS PEIICHUS
MPaKTUYECKUX 3a]1a4;

- BIIQJCHUE OCHOBOIIOJAralolMMH  XUMHYECKUMU  MOHSTHSIMH,
TEOPUAMH, 3aKOHAMH W 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHHUE
XAMHUYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOM;

YCTHBIH OITpOC,
KOHTPOJIbHBIE
MMCbMEHHBIE PadOThHI
OLIEHKA BBITTOJIHEHHS
MPaKTUYECKUX paboT
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- BJIaJEHUME  OCHOBHBIMU  METOJaMHU  HAy4yHOTO  IO3HaAHMUS,
UCTIONIb3YEMBIMA B XUMHH: HAOJIOJICHUEM, OMHCAHUEM, W3MEpPEHUEM,
JKCIIEPUMEHTOM; yMeHHe oOpabdaThiBaTh, OOBSACHATH PE3YIbTATHI
MPOBEJICHHBIX OMBITOB U JI€NaTh BBIBOJIbI; TOTOBHOCTh M CIOCOOHOCTH
IMPUMEHSTHh METO/IbI IO3HAHUS IIPU PEIICHUH MPAKTUYECKUX 3a/1a4;

- c(opMHpPOBAHHOCTh YMEHHUS JaBaTh KOJWUYECTBEHHBIC OIICHKU U
MIPOU3BOJUTH PACUETHI 10 XUMUYECKUM (HOpMYJIaM U ypaBHEHUSIM;

- BJIaJICHUE TpaBWJIaMU TEXHHUKH O€30MacHOCTU MPHU HCIOJIb30BAHUU
XUMHYECKHX BEIIECTB;

- cOPMUPOBAHHOCTh COOCTBEHHOW TIO3WIIMHM TIO0 OTHONICHUIO K
XUMHUYECKON HHPOpMAIUH, MOTYyIaeMON 13 Pa3HbIX HCTOYHUKOB.




