Y, 2

Hokckon
noNUTeXHHYECKH
onneax

MuHucTepcTBO 06pazoBanus Tynbckon obnactu
FocypapcTBeHHOE NpodheccMoHanbHoe obpazoBaTenbHOe yupexaeHue Tynbckoi obnactu
«[1OHCKOW NONMTEXHUYECKUIA KONNeaK»

HaumeHoBaHWe fokymeHTa: Pabouyas nporpamma yvebHoi
AVCLUMNAMHBI
YcnosHoe o6osHaderme: PIM OY[.10 23.01.17

Pedakuusi Ne 1
N3meHeHue Net1

Jinct 1mn3 19

3K3. KOHTPONbHbIN

3am. gupekropa o Y u HMP

O. A. EBTexoBa

01.09.2021 .

PABOYAS ITIPOI'PAMMA YYEBHOHW JUCHUIIJINHBI

OY/.10 EcrectBo3HaHue (XuMus)
IPOTrpaMMBbI MOATOTOBKH KBaTU(UIIUPOBAHHBIX PAO0UYMX, CITYKAITUX
no npodeccun 23.01.17 Macrep no peMOHTY ¥ 00CIYKHBAHUIO aBTOMOOWJIEi

Ha 0a3ze OCHOBHOT'O 001Iero o0pa3oBaHus

ouHas ¢opma oOydeHus

2021 r.




MuHucTepcTBO 06pazoBanus Tynbckon obnactu
FocypapcTBeHHOE NpodheccMoHanbHoe obpazoBaTenbHOe yupexaeHue Tynbckoi obnactu
«[1OHCKOW NONMTEXHUYECKUIA KONNeaK»

z;gxmiﬁB:bTme AokymeKTa:. Pabosas porpaniia y4eoHo Pedakuyus Ne 1 Nuer 21319
YcnosHoe obosqauerme: P 0Y[,10 23.01.17 Nauerenue Nt [~gps. KOHTPOJNbHbINA

Jlucer coriacoBanus

Opranuzanusi-pa3padoT4yuk:
['ocymapctBeHHOE mpodeccHoHaIbHOE 00pa3oBaTelbHOE YyupekaeHue Tymbckoil obmactu

«JIOHCKOM MOJUTEXHUYECKUN KOJLIEIA).

Pa3patGorumk:

XapuxonoB Aprem IOpneBud, npenogasatens [TIOY TO «IITK».

COI''TACOBAHO

Ha 3aCellaHuM TIPEAMETHOM (IIMKJIOBOM) KOMUCCHHU 00111€00pa30BaTEeIIbHBIX U
obmienpodeccHoHaNbHBIX TUCIUTUTHH Ne 1

ITporokon Ne 1

oT «01» cents6ps 2021 r.

ITpencenarens ITLK: M.B. Ky3Hnenosa

JKenepr:

Macrep I10, meroguct I'TIOY TO «/IIIK» Momuunosa 1O.B.




MuHucTepcTBO 06pazoBanus Tynbckon obnactu
FocypapcTBeHHOE NpodheccMoHanbHoe obpazoBaTenbHOe yupexaeHue Tynbckoi obnactu
«[1OHCKOW NONMTEXHUYECKUIA KONNeaK»

HaumeHoBaHWe fokymeHTa: Pabouyas nporpamma yvebHoi

Pedakuyus Ne 1 Nuct 3ns 19
AMCLANITHS) WamereHue Net
YernosHoe o6osHaqeHve: PN 0Y[.10 23.01.17 N 3K3. KOHTPONbHBINA
COJAEPXAHUE
1. Tlacmopt paboueii mporpaMMbl yueOHOM TUCIUITITHHBI 4
2. CrpykTypa u cofepx aHue y4eOHOM JUCIUTUIUHBI 6
3. YcnoBus peanuzanuu paboueil mporpaMmbl yueOHOM JUCIUTUINHBI 16

4. KOHTpOJIb U OLIEHKA PE3YJbTAaTOB OCBOCHUSI YU€OHOM TUCIUILINHBI 18




MuHucTepcTBO 06pazoBanus Tynbckon obnactu
FocypapcTBeHHOE NpodheccMoHanbHoe obpazoBaTenbHOe yupexaeHue Tynbckoi obnactu
«[1OHCKOW NONMTEXHUYECKUIA KONNeaK»

E:SLTM%Z%B:SMG AokywenTa: Pabosa fiporpamiia y4e0Hol Pedakuyus Ne 1 Jiuct4mn3 19
YcnosHoe obosqauerme: P 0Y[,10 23.01.17 Nauerenue Nt [~gps. KOHTPOJNbHbINA

1. IACIIOPT PABOYEM ITPOI'PAMMBI YUEBHOM JUCIHAITJINHBI
Xumus

1.1. OO6aacTh NpUMeHeHHs POTrPaMMBbI

Pabouas mnporpamma pa3paboTaHa Ha OCHOBE MPHUMEPHOH NPOrpaMMbl Yy4eOHOH
JMCIUIUTMHBL «XUMHS», PEKOMEHIOBaHHOW DenepaibHbIM TOCYJIapCTBEHHBIM aBTOHOMHBIM
yupexjeHueM «dPenepanbHbli MUHCTUTYT pa3BuTus obOpasoBaHus» (PI'AY «DUPO») nns
peaM3aniii OCHOBHOW mpodeccuoHaNbHON oOpa3oBatensHoil mporpammbl CIIO Ha 0Gasze
OCHOBHOTO 00IIIero 00pa3oBaHus C MOJTYICHHEM CPEIHEr0 00IIero 00pa3oBaHums.

Pabouass mporpamMma y4eOHOW JUCHIUIUIMHBI SBISETCS YacThiO TPOGECCHOHATHLHOU
pOrpaMMbl TIOJATOTOBKY KBanupuimpoBaHHbIX padouunx, cayxkamux ([IIIKPC) mo mpodeccuun
23.01.17 Macrtep mo peMOHTY M 00CJYKHBAHHMI0O AaBTOMOOMJIeH, BXOAIIEH B YKPYIHEHHYIO
rpynny npodeccuit 23.00.00 TexHuKa U T€XHOJOTHH HA3€MHOI'0 TPAHCIIOPTA.

Pabouas mporpamma y4eOHOW IUCHMIUIMHBI MOXXET OBITh HCIIOJIB30BaHA APYTHMH
00pa30BaTeNbHBIMU YUPEKIACHUSIMH TPO(ECCHOHATBFHOTO M JOMOJIHUTEIBHOTO 00pa3oBaHus,
peanu3yomuMu 00pa3oBaTeIbHYIO MPOTPaMMYy CPEAHET0 00IIero 0opa3oBaHusl.

1.2. MecTO IMCHUILIMHBI B CTPYKType OCHOBHO#H mNpodeccHOHAIBbHOH 00pa3oBaTebHOM
NMPOrpaMMbl: TUCIUILINHA BXOJUT B 00111€00pa30BaTEIbHbIN UK.

1.3. e ¥ 3a/1a44 AMCHUILUINHBI — TPe0OBAHMSA K pPe3yJbTAaTaM 0CBOCHHS IUCHHMIJIUHBI:

Pabouas mporpamMma OpuCHTUPOBAHA HA JOCTUKCHHUEC CIICAYHOIINX meJIei:

e (dopMHUpOBaHHE Yy OOYUYAIONIUXCA YMEHHUS OICHHWBATh 3HAYUMOCTh XMMHYECKOTO 3HAHHS
JUTS KOKJI0TO YETTOBEKA;

e (opMupoBaHHE Yy 00YYAIOUMIUXCS IETOCTHOTO MPEJICTABICHUS O MHUPE U POJIM XUMHH B
CO3JJaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpA; YMEHUS OOBICHATH
O0BCKTHI M TPOIECCHI OKPYXKAIOIIEH JEHUCTBUTEIBHOCTH: TPUPOTHOM, COIHATLHOM,
KyJIbTYPHOM, TEXHUYECKON CPeJibl, — HUCIOIB3YS JUIsl 3TOr0 XUMHYECKHUE 3HAHUS;

e pa3BUTHE y OOYYaIOIIMXCS YMEHUHN pa3nuyaTh (akThl U OLIEHKH, CPAaBHUBATh OLIEHOYHbBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLICHOK U CBSA3b KPUTEPUEB C OINPEAEICHHOU
CUCTEMOH IIeHHOCTEH, POpMYIHPOBaTH K 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

e npuoOpereHHe OOYUYAIONIMMHUCS OIBITa PA3HOOOPA3HOW NESITETHHOCTH, TO3HAHUS W
CaMOIIO3HaHMs, KIKYCBbBIX HABBIKOB, UMCIOININX YHHUBCPCAJIbHOC 3HAUCHUC OJIA PA3JIUMYHBIX
BHJIOB JICSITEIbHOCTH (HABBIKOB PEIICHUS MPOOJIeM, IPUHATHS PEIICHUN, TTOUCKA, aHaInu3a
n o0paboTku wuHpOpMaUK, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHHM,
COTPYAHHYECTBA, 0€30MMACHOTO OOPAIICHHUS C BEIIECTBAMH B TTIOBCEIHEBHOM KU3HN).

OcBoeHHEe coaep)KaHUS yYeOHOW JUCHHUIUIMHBI «XHUMHS», OOCCICUMBAET JIOCTHIKCHHUE
CTYAEHTaMH CIIEIYIOIINX Pe3yJbTATOB:

JIMYHOCTHBIX:
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YYBCTBO TOPJOCTH W YBAKEHUS K HCTOPUM U JIOCTUKEHHUSIM OTEUECTBEHHOM XMMHUYECKOU
HAyK{; XUMHUYECKH IPaMOTHOE ITOBEJCHHE B MPOQPECCHOHAIBHONW JEATEILHOCTH U B OBITY
IIpU 00OpAIleHUU ¢ XUMHUECKUMH BEIISCTBAMU, MaTepHalaMu U IIPOIECCAMHU;

TOTOBHOCTb K IIPOAOJIKCHUIO O6pa3OBaHI/I${ N TIOBBIIICHUSA KBaJ'II/I(bI/IKaI_II/II/I B I/136paHHOI7I
H'pOd)CCCPIOH&J'IBHOfI JACATCIIBHOCTH H OOBEKTUBHOE OCO3HAHHUE poJIn  XHMHUUYCCKUX
KOMHCTCHHI/Iﬁ B 3TOM,

YMEHHE HCIOJIb30BaTh JOCTH)KCHHS COBPEMEHHOW XMMHYECKOW HAyKH M XUMHYECCKHX
TEXHOJIOTHI JJI TOBBIIMICHUS COOCTBEHHOT'O HHTEJUICKTYAIIBHOTO Pa3BUTHsI B BBIOPAHHOM
po(hecCHOHATTLHOM e TSIILHOCTH.

MeTal’[pe]IMeTHI)IX:

HCIOJb30BAHME PA3JIMYHBIX BHJOB II03HABATEIILHOW  JESITEILHOCTH M OCHOBHBIX
MHTEIUICKTYyaJIbHBIX Oneparuid (IMOCTaHOBKH 3adadd, (HOPMYITUPOBAHUS THUIIOTE3, aHAIM3a U
CHUHTE3a, CPaBHCHHS, OOOOIICHHUSA, CHCTEMATHU3aIlit, BBIIBICHUS MPUYMHHO-CICACTBEHHBIX
CBSI3€H, TOMCKa aHAJI0TOB, (P OPMYJIMPOBAHUS BBIBOJOB) ISl PEIICHUS MOCTABJICHHON 3a1a4H,
MIPUMEHEHNE OCHOBHBIX METOJIOB ITO3HAHHUS (HAOIIOICHHS, HAYYHOTO0 SKCIEPUMEHTA) IS
U3YUYCHUS PA3IUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB M IIPOIICCCOB, C KOTOPHIMUA BO3HUKACT
HEO0OXOAMMOCTh CTAJIKUBATHCS B MPOheCCHOHATBHOM cdepe;

HCIIOJB30BaHUEC PA3JIMYHBIX HCTOYHHUKOB AJIA IMOJYUYCHUA XUMHUYECKOM I/IH(bO'pMaI_II/II/I, YMCHUC
OLCHUTDb €€ NOCTOBCPHOCTL I AOCTHXKCHHUA XOPOIIUX PEC3YJIbTATOB B HpOd)eCCHOHaHBHOﬁ

chepe.

IMpeameTrHbIX:

c(OpPMUPOBAHHOCTh TPEJCTABICHUNA O MECTe XMMHH B COBPEMEHHOW Hay4YHOW KapTUHE
MUpa; TOHMMAaHHE pOIM XUMUU B (HOPMHUPOBAHMM Kpyrosopa U (QYHKIIMOHATBHOM
rPAMOTHOCTH YeJIOBEKa JJIs1 PEIICHUS IPAKTUYECKUX 3a]1a4;

BJIaJICHUE OCHOBOMOJIATAIOIMIMMHA XUMHYECKUMHU TIOHATHUSMH, TEOPUSIMH, 3aKOHAMHU M
3aKOHOMEPHOCTSMH; YBEPEHHOE MOIb30BAHNE XUMUYECKONH TEPMUHOJIOTHEN U CUMBOJIUKOM;

BJIQJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO TIO3HAHUSA, WCIOIb3YEMBIMH B XUMUU:
HaOJIOJICHUEM, OIKUCAHUEM, U3MEPEHHEM, OKCIIEPUMEHTOM; yMeHHe o0pabdaThIBaTh,
OOBSCHATH PE3yNbTaThl TPOBEIACHHBIX OINBITOB M JeNaTh BBIBOJABI; TOTOBHOCTH H
CIIOCOOHOCTH MPUMEHSTH METOIbI TO3HAHUS MPU PEUICHUH MPAKTUYECKUX 33]1aY;

c(hOpMUPOBAHHOCTh YMEHHsI JaBaTh KOJIMYECTBEHHBIC OIEHKH U MPOU3BOAUTH PACUETHI MO
XUMHUYECKUM (opMyriaM U ypaBHEHUSIM;

BJIaICHUC IIpaBHUJIaMHU TCXHUKHU 0e30macHOCTH IIpHU UCTIOJIb30BaHUH XUMHWYCCKUX BCHICCTB,

c(OpMHUPOBAHHOCTh COOCTBEHHON MO3UIMH 1O OTHOIIEHHI0 K XUMHUYECKOW HMHbOpMaIuH,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

1.4. KosinuecTBO 4aCOB HA 0CBOEHHE MPOIrPaMMBbl JUCHMILIMHBI:

BCETO BO B3aMMOJICHCTBUU ¢ TIpenogaBarenieM - 114 gacos;
B TOM YHCJIE TPAKTUYECKHUX 3aHATUN — 57 4acoB
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2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO# padoThI

Bup yuedHoii paboTbl

Oobvem uacoe

O061bemM 00pa3oBaTe/IbHON MPorpaMmmbl (Bcero) 114
Bo B3anMoeliCTBHH ¢ IIpenojaBarTesemM 114
B TOM YHCJIE:

71a00paTOPHBIE 3aHATHS 33
MPAKTUYECKHUE 3aHITUS 24
KOHTPOJIbHBIE paOOTHI 7
Hmozcosas ammecmayus 6 popme: 3auema
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3meHeHue Ne1
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2.2. TemaTn4eckuii IJIaH U Co/lep:KaHMe Y4eOHOH AUCHMINVIMHBI . XUMUS

HaumeHoBanune Copep:xanue y4eOHOr0 MaTepHaJia, JIa0paTOPHbIe H NIPAKTHYECKHE Pa00ThI, cCAMOCTOSATe1bHasA padoTa O0beM yacos Ypogensn
pa3esI0B M TeM 00y4aroIuXCst OCBOEHMSI
1 3 4
BBenenne Cosiepkanue yueOHOro MaTepuasa 2
1 HaquLIe METOAbI IIO3HAHHA BCHICCTB W XHMMHYCCKUX sBiaeHuu. Pounb OKCIICpUMEHTA U TCOPUU B XHUMUHU. 1
MopenupoBaHue XUMUYECKUX ITPOLIECCOB.
Paznen 1. O6mas n 82
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: Mozjenn aTOMOB XMMHYECKHX 3JIEMEHTOB. MOJIENIM MOJIEKYJ MPOCTBIX M CIIOXKHBIX
BemecTB (mapocrepxHeBble 1 CrioapTa—bpurieda). Kommekiust mpocThIX M CIOXHBIX BemiecTB. Hekoropsle
BEIIIECTBA KOJINYECTBOM | MoJb. Mojients MosisipHOTO 00BheMa ra3oB. Anotponus ¢pocdopa, KHCIopoaa, 0JI0Ba.
2 | KadyecTBeHHbIIi W KOJMYECTBEHHBI COCTAB BeHIECTB. XWUMHYSCKHEC 3HAKA W (Gopmynbl. OTHOCHTENBHBIC 1
aTOMHasi U MOJIeKyisipHas Macchl. KommdecTBo BenecTBa. Ayutorponusi.
3 | OcHoBHBIe 3aKOHBI XMMHHU. CTeXHOMETpHs. 3aKOH COXPAHEHUS! MacChl BEUIECTB. 3aKOH IMOCTOSHCTBA COCTaBa 1
BEIIIECTB MOJICKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTapO M CIEACTBHS MX HETO.
4 PacuyeTrHble 3a/1a4M HA HAXO0KAeHHE OTHOCUTEJbLHOMH MOJIEKYJISAPHON Macchl. 1
5 | PacueTHble 321241 HA oNpe/ieJieHHEe MACCOBOI 10JIM XUMUYEeCKHX 3JIEMEHTOB B CJ10KHOM BellleCTBe. 1
KonTpouabHas padora no teme «OCHOBHBIC TIOHSTHS U 3aKOHBI XUMHUM 2
Tema 1.2. CozepxaHue yaeOHOro Marepuaa 4
Ilepunoanyecknii 1 | Mepuoauueckuii 3axoH JI.M. MengeneeBa. Otkpoitue JI.MI. MenneneeBsiM [lepuomnieckoro 3akoHa. 1
3aKO0H U [epronnaeckuii 3akoH B popmynuposke .M. Menneneera. [lepnogmdaeckast Tabauma XUMUIECKAX JIEMEHTOB —
Hepuoanueckas rpadugeckoe oToOpakeHHe MEePHOANIECKOTO 3akoHa. CTpyKTypa MepHOAMYECKON TaONHIBL: MEepHOAbl (Mayble U
CHCTEMAa XUMHYECKUX Oosnpime), rpynmsl (TTIaBHAS U TOO0YHAs).
sjaemenToB .M. Jdemoncrpanuu: Pasmuunsie Gopmer [lepmommueckol cuctembl xuMudecknx snementoB J[.M. Menpaeneena.
MenpaeJeeBa, JwHamuueckue Tabmuip 1 MoaenupoBaHus [leproanyeckoil CHCTeMBI.
CTpOeHHe aToMa 2 | Crpoenne atoma u nepuoanyeckmii 3axon [I.1. MenaeseeBa. AToM — Cllo)KHasi yacTuua. S1apo (IpOTOHBI U 1

HEHTPOHBI) U AIEKTPOHHAS 0005109Ka. M30TOMBL. DIIEKTPOHHBIE KOH(PUTYpAIIMH aTOMOB XHMHUYECKHUX JIEMEHTOB.
CoBpemeHHast (pOpMyITUPOBKA MEPUOTUICCKOTO 3aKOHA. 3HAYCHHEC IMEPHOIUYECKOTO 3aKOHA WM MEePUOAMYCCKON
cuctemMbl XxuMudeckux anementoB .M. MenneneeBa A pa3BUTHsS HAYKU W MOHUMAaHHUS XUMHUYECKOW KapTHUHBI
Mupa.

JeMoHcTpaumu: DieKTpu3alys TeJl U UX B3aUMOJCICTBHE.
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JNEKTPOHHBIX O00OJIOYEK AaTOMOB JJIEMEHTOB OONBIIMX IEPHOAOB (IIEPEXOTHBIX 3JIeMeHTOB). lloHsATHE 00
opburaisx. -, p- u d-OpGuranm.

4

3HadcHHE NEPUOANICCKOI0 3aKOHA U nepﬂonnqecxoﬁ CUCTEMBI XUMHUYCCKHUX 3JICMCHTOB I[I/I MeHz[eneeBa JIIs
Pa3BUTH HAYKH U TIOHUMAHUS XAMHYICCKOM KapTHUHbI MUpa.

IIpakTnyeckue 3aHATHSA

Ilepuonuueckuii 3axkon [1.V1. Menneneesa.

MonenupoBanue noctpoeHus [lepruoaraeckon Ta0IHITI XUMUIECKAX HIIEMEHTOB.
CrtpoeHne AIIEKTPOHHBIX 000JI0YEK aTOMOB.

KonTpoabsHnas padora no teme «lleprnoguueckuii 3axon u [leproauueckas cuctema XuMuieckux aneMenTos 1.
MeHieneeBa  CTPOCHHUE aTOMay

Tema 1.3.
CrpoeHue BelecTsa

Conepkanne yueOHOro Marepuana

1

Honnas xummnyeckasi cBsi3b. KatnoHsl, nx oOpa3zoBaHue U3 aTOMOB B pe3ysbTaTe MpoIecca OKUCICHU. AHUOHBI,
nx o0pa3oBaHKE U3 aTOMOB B PE3YJIbTATE MPOIecca BOCCTaHOBIEHNUS. VIOHHAS CBSI3b, KaK CBSI3b MEXKly KATHOHAMH
1 aHWOHAMHM 32 CUET 3JIEKTPOCTaTHYeCKOro MNpuTshkeHus. Kiaccudukaiys HMOHOB: MO COCTaBy, 3HAKY 3apsija,
HaJIMYUIO THApaTHOW o06osouku. MoHHBIE KpHcTaluIMdecKue permeTkd. CBOHCTBA BEIIECTB C MOHHBIM THIIOM
KPHUCTaNINYECKOMN PEIETKH.

JemoncTpanmmn: Mogenb KpUCTAIIMYECKOW pemeTkn xjopuaa Hatpus. OOpasnbsl MHHEpaloB C HOHHOH
KPUCTAJLIMYECKON PELIETKOM: KaJIbIIUTA, TaJIUTA.

KoBajieHTHasi XUMU4YecKasi CBsi3b. MexaHu3M o00pa3oBaHUS KOBAJICHTHOW CBs3W (OOMEHHBIH W JOHOPHO-
aKIENTOPHBIN). ODIEKTPOOTPUIATETIHbHOCTh. KOBaJIeHTHbIE TMOJISIpHAs W HeNoJIsipHas CBA3W. KpaTHOCTH
KOBAJIGHTHON CBsA3M. MOJNEKysIpHBIE M AaTOMHbBIE KpHCTaUIMYecKHe pemeTkd. CBOWCTBA BEIIECTB C
MOJIEKYJIIPHBIMU M @aTOMHBIMU KPUCTAJUIMYECKUMH PEIIETKaMH.

JemoncTpauuun: Mojenu KpUCTAIUIMIECKUX PEMIETOK «CYXOro JibJia» (WM HojAa), anmMasa, TpaduTa (MiIu KBapia).

Merauinueckasi cBsi3b. MeTammnaeckas KpUCTATNIMYECKAA PCIICTKA W MCTANIMYECKAsA XUMHYCCKas CBA3b.

dusznueckre CBOMCTBA METAIIIOB.

ArperaTHble COCTOSIHUSI BellleCTB M BOJIOPOAHAs CBSA3b. TBepaoe, KUIKOE U Ta3000pa3HOE COCTOSTHUS BEIIECTB.
Ilepexon BemecTBa U3 OJHOTO arperaTHOrO COCTOSAHUS B ipyroe. BogopoaHas cBA3b.
JemoncTpanun: [Tpubopsl Ha )KUIKUX KPUCTAJIIAX.

Yucroie Belecrsa 1 CMeECH. IlonsTre o cMecu BemecTB. I oMOTeHHBIE U IeTCPOTrCHHBIC CMECH. CocTaB cMecel:
o0beMHasT U MaccoBas J0JIM KOMIIOHCHTOB CMECH, MaCCOBas O0JIA HpHMeCGﬁ.

Jucnepcubie cucrembl. Ilonatue o aucnepcHod cucreme. [lucnepcHas ¢asza M JUCIEpCHOHHAs Cpena.
Krnaccudukanms aucniepcHbIx cucteM. [IoHATHE O KOJUIOMAHBIX CHCTEMAaX.

JemoncTpamun: O0pa3ubl pa3IMyHbIX JAUCIIEPCHBIX CHUCTEM: dMYIBCHH, CYCIICH3HH, adpo30jeH, rejaei u 30Jei.
Koarymsimmst. Cunepesuc. D dexr Tunpans.

IIpakTHyeckue 3aHATHS:
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UucTele BeecTBa U CMECH.

JlaGopaTopHbie padoThI: 6
JucnepcHble CUCTEMBL.
[IpuroroBnenne cycrieH3nn KapOOHATa KaIbIHS B BOJE.
[Tosryuenne sMynbcuu MOTOPHOrO Macya. O3HaKOMIIEHHE CO CBOMCTBAMH JUCIIEPCHBIX CHCTEM.
KonTpouabHas pa6ora no reme «CTpoeHHE BELIECTBA 2
Tema 1.4. Conepkanne yueOHOro Marepuana 5
Bona. PacrBopsl. 1 | Boma. PactBopsnl. PacTBopenme. Boma xkak pactBoputens. PactBopuMocTs BemecTtB. HacwimieHHEIe,
DJIEKTPOJIMTHYECKAS HEHACHIIEHHBIE, IEPECHIIIEHHBIE PACTBOPEI.
AUCCOLHALNS JemoncTpanun: PactBopumocts BenecTB B Boge. CoOupaHue ra3oB METOJJOM BBITECHEHHUS BOAbL. PacTBopeHue B
BOJIC CEpHOI KHCIIOTHI M cosieil aMMoHus. OOpasibsl KpUCTANIOTHAPATOB. V3rOTOBICHHE THIICOBOM MOBS3KH.
[IpurorosneHue KeCTKONH BOJBI U yCTpaHEHHE ee KecTKocTU. VoHuThl. O6pasibl MUHEPAIBHBIX BOJ Pa3IMYHOIO
Ha3HAuCHMUSL.
2 | 3aBMCHMMOCTh PAaCTBOPUMOCTH ra30B, JKUJIKOCTEH W TBEPJBIX BEIIECTB OT pa3iIn4HbIX (hakTopoB. MaccoBasi 1ot
PacTBOPEHHOT'O BEIECTBA.
3 | DaexkTpoauTHYeCKash TUCCOLMHUANMSA. OJCKTPOIUTHI W HEIJIEKTPOJIHUTHL. DJIEKTPOJIMTHUECKAs IWCCOIMAIHS.
JemoncTrpanuu: VchelTaHue pacTBOPOB 3JEKTPOIMTOB U HEIIEKTPOIUTOB HAa MpEeIMET JUCCOLUALHU.
3aBHCHMOCTbh CTETIEHH JJIEKTPOJUTHYECKOH HCCONMAINN YKCYCHOM KHCIOTBI OT pa30aBiieHHs pacTBOpa.
JIBIKEHHE OKpPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM HOJIE.
4 | MexaHU3MbI 3JEKTPOJUTUYECKON ANCCONMAIMU s BEHIECTB C PAa3INYHBIMM THIAMH XHMHYECKOH CBSI3H.
I'mapaTupoBaHHBIE U HETHAPATHPOBAHHBIC HOHBIL.
5 | Crenens 3j1eKTpoInTHYECKOH mucconnanuu. CuiibHbIEe U ciabble 371eKTposuThl. OCHOBHBIE TIOJIOKEHHUS TEOPHH
ANEKTPONUTUUECKON aucconnanyy. KucioTel, OCHOBaHUS U COJIU KAK 3JIEKTPOIMTEL.
IIpakTHyeckue 3aHATHS: 6
JKecTtkocTh BOABI M CLIOCOOBI €€ YCTpaHEHHS.
[IpurorosneHue pacTBopa 3aJaHHOM KOHIIEHTPALUH.
Pemenue 3a1a4 Ha MacCOBYIO JIOJII0 PACTBOPEHHOTO BELIECTBA.
KontpoasHas padora no teme «Bona. PacTBopsI. DieKTponuTHYecKas: TUCCOITHAIINS 1
Tema 1.5. CopepxaHue yaeOHOro Marepuaia 6
Kinacenduxanus 1 Kucnorel U ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPONUTHI, WX KIACCH(UKANMS MO PA3INYHBIM TMPU3HAKAM.
HEOPraHN4ecKuX Oco0OeHHOCTH B3aMMOJEHCTBHSA KOHIICHTPUPOBAHHOW CEPHOW M a30THOM KHCIOT ¢ MeTaimiaMu. OCHOBHBIE
coeIMHeHMIA 1 uX CrocoOBI MOJTYyYEeHNS KUCIIOTHI.
cBOiicTBa JemoncTpanun: B3anmonelicTBre a30THOM U KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOT C METAJIJIAMHU.

N

XuMHUyecKHe CBOMCTBA KUCJIOT B CBeTe TCOPHUH 3J'leKTp0.]'lI(lTI(I'-leCKOﬁ AUCCOMAIINHA.

3 | OcHoBanusi u ux cBoiicTBa. OCHOBaHHMSI KaK AJIEKTPOJHUTHI, UX KIACCU(PHKAIMS 110 Pa3IMYHBIM IIPU3HAKAM.
PasnoxxeHre HepacTBOPUMBIX B BOJIC OCHOBaHUI. OCHOBHBIC CIIOCOOBI MTOTyYCHHsS] OCHOBAHHI.
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Jemoncrpamuu: [onxydeHue u cBoMCTBa aM(OTEPHOTO T'HIPOKCHUJIA.

4 | XuMHYecKHe CBOHiCTBA OCHOBAHHIl B CBeTE TEOPUH YIEKTPOJIHTHYECKO# TNCCONUANNH.

5 | Coan n ux cBoiicrBa. Conu Kak 31eKTposuThl. ColM CpesHue, KUCIble U OCHOBHBIE. XIMUYECKH CBOWCTBA COJIEH
B CBETE TCOPUH INEKTPOIUTHIECKOHN JHCCOIHALIIH.

Jdemoncrpanuu: HeobpatuMmerid ruaponu3s kapouna Kausius. OOpaTHMBIH THAPOIH3 COJNICH Pa3InIHOTO THTA.

6 | Crmoco0bl mosrydeHus coJieii. ['maponms coneit.

7 | Oxenabpl m ux cpoiicTBa. ConeoOpasyromue H HeconeoOpasyromue okcuiasl. OCHOBHBIC, aM(OTEpHbIE H
KHCJIOTHBIE OKCHIBI. 3aBUCHMOCTh XapaKTepa OKCHIA OT CTEIIEH! OKHCIICHH 00pa3yolIero ero Merauia.
JemoncTpanun: I'operne ocopa n pacTBOpeHHE NPOIYKTa TOPEHHS B BOJE.

8 XumMuyeckue cBoiicTBa okcua0B. [lonyueHne oKCHI0B.

JlabopaTopHblie padoThbI:

W3y4yeHue CBOMCTB KUCJIOT U OCHOBAHUM.

B3aumopeiictBue coneil ¢ MmetaiiaMu. BzauMogeiictBue coneit Apyr ¢ Apyrom.
T'uaponus coneit pa3IMuyHOTO THUTIA.

Tema 1.6.

XuMHuuyecKue peakuuu

Conepkanne yueOHOro Marepuasna

1

Knaccnpuxauusa xumMuueckHx peaknuii. Peaknum coeauHeHWs, pas3lIOXKEHHUs, 3aMelleHus, oOMeHa.
Karamurnueckne peakumu. OOpaTumble W HeoOpaTumble peakiuu. ['OMOTEHHBIE M TETEpPOTEHHBIE PEaKIUH.
DK30TepMHUUECKHE U 3HAOTepMuUeckre peakunu. Jemoncrpaumuu: [Ipumepsl HeOOpaTUMBIX peakIuil, HAYIINX C
00pa30BaHUEM 0caJiKa, Ta3a WK BOABL

Tennosoii 3pPpekT xXuMHUecKuX peakumii. TepMOXUMHUYECKUE YPABHEHUSL.

OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbIe peakuuu. CreneHp okucieHHa. OKUCIUTENs U BOCCTAHOBIICHHE.
BoccranoBurens u okucieHue. JdemoHncrpanuu: Mogens anextponusepa. Monenb 3€KTpOJU3HOW BAaHHBI M
TIOJIY4YCHHA AJIIOMUHUA.

MeTo 3JIEKTPOHHOrO GajlaHca 115l COCTABJIEHHS YPABHEHUI OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIIuii.

CkopocTh XUMHYecKHX peakuuii. [loHATHE O CKOPOCTH XWMHUYECKHX peakluil. 3aBHCHMOCTH CKOPOCTH
XAMHUYECKUX PEAKIUHA OT pazau4yHbIX (AKTOPOB: MPHUPOABI PEATHPYIOIINX BEIIECTB, WX KOHIIEHTPAINH,
TeMIepaTypbl, TOBEPXHOCTH CONPUKOCHOBEHHUS M HCIIOJIB30BAHNS KaTaJIN3aTOPOB.

JemoHcTpanuu: 3aBUCUMOCTh CKOPOCTH pEakUUH OT IPUPOABI PEarupyrollMX BEIECTB. B3aumopeilcTsue
pacTBOPOB CEpHOM KHUCIIOTHI C pacTBOpaMH THOCYJb(aTa HATpus Pa3IMYHON KOHIEHTpPAUWU M TeMIeparyphl.
Mogenb KUIAMIEro cliod. 3aBUCUMOCTh CKOPOCTU XMMUUYECKOH peaklMu OT MPUCYTCTBUS KaTalu3aTopa Ha MpUMepe
pa3JIokKEHUs IEPOKCHAA BOAOPO/Ia C MOMOIIBIO JHOKCH/Aa MapraHIla ¥ KaTanasbl.

OOpaTtuMocTh XUMHYeCKHX peakuuii. OOpaTMMble W HeoOpaTUMble peakund. XUMHYECKOE PaBHOBECHE H
CIIOCOOBI €r0 CMEILCHUS.




FocynapcTBeHHOe NpodeccroHanbHoe o6pasoBaTeNibHoe yupexaeHue TynbcKoi o6nacTty

MuHucTepcTBO 00pa3oBaHus Tynbckon obnacTu

«[JOHCKON NONUTEXHUYECKUN KONNEeaK»

HaunmeHoBaHue fokymeHTa: Pabouyas nporpamma yyebHoi
AVCLMNINHB
YcnosHoe ob6o3Hauerre: PM OYA.10 23.01.17

Pedakuus Ne 1 Nnct 11 mn3 19

3meHeHue Ne1

3K3. KOHTPONbHbIW

JlaGopaTopHble padoThI:

Peakmms 3aMeIneHns MeH KeIe30M B paCTBOPE METHOTO KyIopoca.
Peakuuu, naymue c o0pa3oBaHHEM OcajKa, ra3a UM BOJBL.

CkopocTh 1 00paTUMOCTh XMMUYECKHX peakuuii. Karanus.

W3yuyeHne BIMAHUS Pa3IMYHBEIX (PaKTOPOB HA CKOPOCTh XMMHUUECKHUX PEAKIIHH.

Tema 1.7.
MeTaibl 1
HEMETAJLIbI

Conepkanne yueOHOro Marepuana

1

Metanabl. OCOOEHHOCTH CTPOEHHS aTOMOB M KpHcTayutoB. dusndeckue cBoiicTBa MeTamnoB. Kimaccuduxarus
METAJJIOB 10 PA3IMYHBIM IPU3HAKAM

JemoncTpanun: Komurekiusa metaiuioB. B3anmoaeiicTBrue MeTanioB ¢ HeMeTaulaMu (okene3a, MHKA ¥ aTIOMUHUS
C cCcepoil, alloMHMHUS € HOAOM, CYpbMBI C XJIOpDOM, TOpEHHE 3Kejle3a B XJope). [opeHHe MeTalloB.
AJIOMHHOTEPMUHSI.

XuMHYecKHe CBOHCTBA METAJIOB. DIEKTPOXUMHUECKUN PsI/i HAPSDKEHUH METaJIoB. MeTalIoTepMusl.

OO0mue cnoco0bl Moayd4eHuss MeTawnoB. Ilonstue o metamrypruu. Ilupomeramnyprus, THAPOMETAIUTYPIUsS U
aekTpoMeTaTyprus. CIyiaBbl YepHBIE U [IBETHBIE.

Hemertanabl. Oco6eHHOCTH cTpoeHus aTOMOB. HemeTasuisl — mpocThie BEIecTBa.

Hemoncrpamuu: Komnekius nemertamuioB. ['opeHue HemeTauioB (cepsl, (ocdopa, yrist). BeitecHenune meHee
AKTUBHBIX I'aJIOTCHOB U3 paCTBOPOB UX coJieii 0oJiee aKTUBHLIMHU T'aJIOI€HAMH. KOHHCKHI/II/I HpO}IyKHI/Iﬁ CUJIMKATHOM
npoMbIIUIeHHOCTH (cTekina, (apdopa, ¢asHca, EMEHTa pa3IM4YHBIX Mapok H Jp.)Mozenb pPOMBIIIIEHHON
YCTAaHOBKH ]IS TIPOU3BOJICTBA CEPHON KHCIIOTHL.

5

3aBHCUMOCTb CBOICTB TajIOTeHOB OT HX moJioxkeHusi B Ilepmoguueckoii cucreme. OKUCIUTENBHBIE U
BOCCTAHOBHTEIIFHBIE CBOHCTBA HEMETAIIOB B 3aBUCHMOCTH OT MX TIOJIOKEHHUS B PSIY DJIEKTPOOTPHUIIATEIIHHOCTH.

JlaGopaTopHblie padoTh:

3akainka M OTITyCK CTaJIu.

O3HaKOMJICHHE CO CTPYKTypaMH CEporo u Oeyoro 4yryHa.
PacniozHaBaHue py xesesa.

IIpakTHyeckue 3aHATHS

Meramisl. Hemeransl.

[Tomyuenne, cobupanne u paclio3HaBaHUE Ta30B.
Pemenune skcrepuMeHTaIbHbIX 334a4.

Paznen 2.
Opranuyeckas XUMHSA

30

Tema 2.1.
OcHOBHBIE TIOHATHS
OpPraHuYeCcKOi XUMUM
H TEOPHsl CTPOEHHS
OpraHuYecKuX
coeqUHEHM I

CopepxaHue yaeOHOro Marepuaa

1 | Ilpeamer opraHuveckoii XuMHuU.IIpupoaHbIE, UCKYCCTBEHHBIE W CHHTETHYECKHE OPraHMYECKHE BEIIECTBA.
CpaBHEHHE OPTaHWIECCKHUX BEIIECTB C HEOPTAHNIECKUMHU.
BanentHocTs. XUMHUECKOE CTPOCHUE KaK MOPSIOK COSIMHEHNUS aTOMOB B MOJIEKYJIBI IO BaJICHTHOCTH.

2 | Teopusi crpoeHusi opranndeckux coennHennii A.M. BytiiepoBa. OCHOBHBIC ITOJIOKECHHS TEOPUH XHMHUYECKOTO

CTPOCHHSI.
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3 | U3omepusi u n3oMepbl. XuMuueckre GOpPMYJIIbl U MOJICIN MOJICKYJI B OPraHUYECKON XHUMHUH.

4 | Knaccudukanus oprannyeckux BemrectB. Kilaccngukanus BEmecTB 0 CTPOCHUIO YIIIEPOJHOTO CKeleTa U
HaITN4IUIO0 (QyHKIMOHAIBHBIX IPYII.

JemoncTpanuu: Mozaeny MOJIEKy TOMOJIOTOB M H30MEPOB OPTaHUYECKUX COSIMHEHUIL.

5 | T'omoaoru u romoJiorus. Hagara Homenkmatypsl IUPAC.

6 | Knaccupukanusi peakumii B opraHmyeckoil xumum. Peaknuu mnpucoennHeHHMs — (THIPUPOBAHUS,
raJOTeHUPOBAHMS, TUAPOTAIOTCHHPOBAHWS, TuApatanuyu). Peaknmu — OTIIEIUICHWS  (IETHUAPHUPOBAHUS,
JIeTHAPOraJIOTeHUPOBaHus, Aeruaparaimy). Peakuuu 3amenienus. Peakuuu usoMepusaiuu.

JlabopaTopHbie padoThbl:

Knaccugukaius opraHndeckux BEIeCTB.

Knaccudukarust peakiuii B OpraHMYeCKOn XUMHUH.

H3rorosnenne MoJesel MOJIEKYJI OPraHUYECKUX BEIIECTB.

Tema 2.2. Coz(epxcaHI/Ie yqe6H0r0 MartepHala
YrieBogopoasl H UX 1 | AnkaHbl. ATKaHBI: TOMOJOTHYECKUH PAJ, N30MEPHUs U HOMEHKJIATypa alKaHOB. XMMHUYECKHE CBOWCTBA aJKaHOB
NPHPOAHBIE (MeTaHa, 3TaHa): TOpPEeHHe, 3aMeIIeHHe, pa3ioXKeHue, 1eruapupoBanre. [IpuMeHeHne aqKkaHoB HA OCHOBE CBOMCTB.
HCTOYHHUKH JemoHcTpanuu: I'operne Metana. OTHOIIEHHE METaHa K pacTBOpaM NepMaHIraHaTa Kajius 1 OpoMHOH BoJe.

2 | AJkeHBbI. Otunen, €ro MOJTy4eHNE (mernapupoBaHueM JTaHa, JIenoNUMepr3anueit
nosmaTUNIEHa). 'oMoIorudeckuii  paa, HW30MepHusi, HOMEHKJIAaTypa ajJKeHOB. XHMHYECKHE CBOWCTBA JSTHICHA:
TOpeHHe, KadyecTBEHHbIe peaknuu (oOecrBeunBaHHe OpPOMHOM BOABI M pPAcTBOpa IIEpMaHTaHaTa Kajws),
THIpaTays, noauMepusanus. [[puMeHeHne sTuiieHa Ha OCHOBE CBOMCTB.

JemoncTpuun: ['openue stmneHa. OTHOIIEHHE 3THWIIEHA K PacTBOpaM IepMaHraHaTa Kajius W OpOMHOW Boje.
[Tonmy4yeHne 3TUIEHA peakIen AerupaTaluy 3TaHoJIA.

3 | JAuennl u kayuyku. [IoHATHE 0 IMEHAX KaK yIJIEBOJOPOIAX C ABYMs JBOHHBIMHU CBS3sIMH. COIpSIKEHHBIE TUCHBI.
Xummdeckue cBoiicTBa Oyrtammena-1,3 m m3ompeHa: oOeciiBedMBaHWE OpPOMHOM BOABI M MOJUMEPHU3AIHS B
kayuyku. HaTypanbHblil 1 cuHTeTHYECKHE KayuykH. Pe3uHa.

JemoHcTpanuu: Pa3smoxxeHme Kaydyka TIpH HAarpeBaHWM, HCHIBITAHWE MPOAYKTOB PA3JOXKEHHWA Ha
HENpeAeIbHOCTb.

4 | Aakunbl. AnermneH. XWMHYECKHE CBOICTBa aleTHICHA: TopeHue, obeciBednBaHWEe OpOMHON BOJBI,
IIPUCOEIUHEHUE XJIOPOBOAOPOJAA U rujparanus. I[IpuMeHeHHe aleTHIIeHa Ha OCHOBE CBOMCTB. MexkiaccoBas
HM30MEpHs C aJIKaJHeHaAMH.

Jemoncrpanuu: I'openne anermnena. OTHOIIEHHE aleTHIeHa K pacTBOpaM IEepMaHraHaTa Kajaus W OpOMHOI
BoJie. [lonyueHne anermieHa — FTHAPOIN30M KapOu/ia KajbLusl.

5 | Apenbl. benzon. Xwumudeckne cBoiicTBa O€H30/ma: TOPEHHE, pEaKIUH 3aMemleHus (TaJOreHHPOBaHHE,

HuTpoBanue). [IpumeneHne OeH301a Ha OCHOBE CBOWCTB.
Jemoncrpauun: OTHONIEHHE OSH30J1a K paCTBOpaM IepMaHraHaTa KaJiis 1 OpOMHOH BoJIe.

6 | [Ipupoanbie HCTOYHUKH YIJ1eBOAOPOAOB. [IpupoaHbIi ra3: cocTaB, NPIMEHEHNE B KA4ECTBE TOILUIUBA.

Hed1s. CoctaB u nepepadotka Hedtu. [leperonka ved . HedrenpomykTa.
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Hemoncrpamun: Komexmus o6pas3noB HedTn n HerenpoxykroB. Kommekims «KaMeHHBIH yroib U HIpOIyKITHS
KOKCOXHMMMYECKOT'O IIPOU3BOJICTBAY.

IIpakTHyeckue 3aHATHUS:
AJKUHBI. ApPEHBI.

JlaGopaTopHbie padoThI:
O3HakoOMJICHHE C KOJUIeKIHe# 00pa3ioB He()TH U MPOIYKTOB ee nepepadoTku. O3HAKOMIICHHE C KOJUICKI[HEH KaydyKoB
1 00pasiamMu U3JeJUil U3 PE3UHBL.

Tema 2.3.
Kuciaopoaconep:kamme
OpraHHvecKne
cOeIMHEeHHS

Cozepxanne yueGHOTO MaTepUaa

1

Cnuptel. [lonyyeHne sTaHoNa OpOXKEHHWEM TJIIOKO3bI M THAparanyedl STHieHa. [ MIApOKcuibHas Tpymmna Kak
¢dyHkiponanbHast. [IoHsTHE O IPEAEIBHBIX OJTHOATOMHBIX CIIMPTaX.

I'munepuH Kak HpeAcTaBUTENb MHOTOATOMHBIX crnupToB. KadecTBeHHas peaklus Ha MHOTOATOMHBIC CIUPTHI
[IpuMeHneHnne rounepuHa.

Jemoncrpanuu: Oxucnenue cnupTa B anpaerua. KauecTBeHHbIE peakliui HA MHOTOaTOMHBIE CIUPTHL

XuMHuyeckue CBOMCTBA 3TaAHOJA: B3aUMOJeliCTBHEe C HATPUEM, 00pa30BaHue MPOCTBIX U CJI0KHBIX 3(PUPOB,
OKHCJeHHe B ajubaerua. [IpuMeHeHnWe >TaHONIa HAa OCHOBE CBOMCTB. AJIKOTOJHM3M, €r0 MOCIEACTBHSA |
TIpeAyNpexICHHE.

®enon. dusnueckre W XAMHYECKHME CBOMCTBa (eHoyia. B3anMHOe BIMsSHME aTOMOB B MOJIEKyie (eHoa:
B3aMMOJIEHCTBHE ¢ THIPOKCHIOM HATPHUS M a30THOM KucnoTol. [IpuMenerre eHoia Ha OCHOBE CBOMCTB.
JemoucTpanuu: PacTBopuMOCTh (eHOJIa B BOJIE NPU OOBIYHOW TEMIIEpAType W MpH HarpeBanuu. KauecTBeHHbBIE
peaximu Ha QEHOJI.

Anbaernapl. IloHsTre 06 ampaernmax. AnbAernaHas Tpymnmna Kak (yHKiHOHambHaAs. DopMmManbIerum U ero
CBOJCTBA: OKHCIICHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBIICHHE B COOTBETCTBYIOIIMI crupT. [lomyuenue
aIbJICTH/I0B OKHCIICHHEM COOTBETCTBYIOINX CITHPTOB. [IpnMeHeHue GopManbaernia Ha OCHOBE €r0 CBOWCTB.
HdemoHcrpanusi: Peakius cepeOpsiHOro 3epkana aipaerugoB. OKHCICHHE albJeTHIOB B KHUCIOTY C IOMOIIBIO
ruaporcuaa meau(ll).

KapGonoBbie kucaorsl. Ilonsatne o kapOoHOBRIX Kuciorax. KapOokcwimpHas rpymnma Kak (yHKIMOHAJIbHAS.
I'omosornyecknii psix NMpeenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [loidydeHne KapOOHOBBIX KHCIOT
OKHUCIICHHEM aJIbJETUIOB.

XuMH4YecKHe CBOMCTBA YKCYCHOH KHCJOTBI: OOIIHME CBONCTBA C MHUHEPAIBHBIMH KHUCIOTAMH M PCAKIHS
stepudukanuu. [IpuMeHeHHe YKCYCHOH KHCIIOTHI Ha OCHOBE CBOMCTB. BhICIINE >KHUpPHBIC KUCIOTHI Ha MPHMEpPE
NaJIbMUTHHOBOM M CTEAPUHOBO.

Caoxnabie 3¢upsl U Kupbl. [lomyueHne cinoxHbIX 3QuUpoB peaknueil stepudukanuu. CroxHbie 3GUPH B
pUpoJie, uX 3HaueHue. [[puMeHeHre CIIOXKHBIX I(HPOB HA OCHOBE CBOWCTB.
Jemoncrpanuu: Koytekius 2QupHBIX Macel.

Kupsl kak crnoknbie 3¢upbl. Knaccupukanus >kupoB. XUMAYECKUE CBOHCTBA KUPOB: THIPOJIHN3 U TUAPUPOBAHHE
JKUJKHX KUPOB. [I[pruMeHeHue XK1UpoB Ha OCHOBE CBOMCTB. Mblia.
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8 | YraeBoabl. YTIeBOIBI, WX KIaCCHU(PUKAIMA: MOHOcaxapuusl (INFOK03a, (BpykTo3a), Aucaxapunubl (caxapos3a) U
moJIrcaxapuabl (Kpaxmai U HeJUII0I03a).

JemoncTpanuu: Peakius cepeOpsHOro 3epkana TiOKO3bl. OKHCICHHE TIIFOKO3bI B KHUCIOTY C MOMOIIBIO
rugpokcuia meau(ll). KauectBennas peakiiust Ha Kpaxmad.

9 I'iiroko3a — BewecTBO ¢ ABOMCTBEHHON (YHKUMeH — ajdbJeruJaocnupTr. XUMHUYECKUE CBOMCTBA TIJIFOKO3BI:
OKHCIICHHE B TITIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, cIUpTOBOE OposkeHue. [IpuMeHeHne TIIOKO3kI Ha
OCHOBE CBOMCTB.

3Ha4YeHNE YTIIEBOIOB B JKUBOW MPHUPOJIC U KI3HU deloBeka. [IoHATHE 0 peaKIusaX MOJMKOHICHCAITNH U THAPOIIH3a
HAa IpHMepe B3aHMOTIPEBPAIICHHUI: TIII0K03a —> MOJIUCAXapu.

JlabopaTopHblie padoThb: 1
V3yueHne CBOWCTB KUCIOPOICOEPIKAITUX OPraHUIECKHX COSAUHCHUH.
Tema 2.4. Conepxanue yueOHOro Marepuana 4
A3oTcoaepikanme 1 | Amunsl. [lonstue 06 amuHax. Anudarnyeckue aMHHBI, UX KiIaccU(HKAaUUs U HOMEHKIAaTypa. AHWIMH, Kak
opraHuyeckue opranndeckoe ocHoBanue. [loyueHne aHuIMHa 13 HUTpoOeH301a. [IpuMeHeHne aHUIMHA HAa OCHOBE CBOMCTB.
COeTMHEHM . Jemoncrpauun: BzaumozeiicTBue aMMuaKa v aHUIIMHA C COJITHOM KUCJIOTOM. Peakiust aHwinHa ¢ GpOMHOI BOJIOM.
Monumepnl 2 | AMMHOKHCJIOTBI. AMMHOKHCIOTBI Kak amQoTepHble IU(PYHKIMOHAIBHBIE OPraHUYecKHe COETUHEHHS.
XuMudeckne CBOHCTBA aMHHOKHCIIOT: B3aUMOJCHCTBHE CO MICIOYaMH, KHUCIOTAMH WU APYT C APYroM (peaxiius
MTOJMKOHeH CAIwH). [lenTiIHas CBSI3b U NOMHIIENTHBL. [I[pUMeHeHe aMIHOKHCIIOT Ha OCHOBE CBOMCTB.
Jemoncrpanun: J[oka3aTenbCTBO HANMUHS (PYHKIIMOHATBHBIX TPYI B pACTBOPAX aMUHOKHUCIIOT.
3 | beakn. IlepBuuHas, BTOpWYHAS, TPETHYHAS CTPYKTYphl OenkoB. XWMHYECKHE CBOMCTBa OCIIKOB: TOpEHUE,
JICHaTypaIus, THAPOIIHN3, IBETHBIC peakuy. broiormdeckrne GyHKIUN OSIKOB.
Jemoncrpamuu: PactBopenne u ocaxueHue OenkoB. L[BeTHble peakmmu OenxoB. ['opeHHe nTHUYBero mepa u
LIEPCTSHON HUTH.
4 | Iosmmepspl. benku n nonucaxapuapl Kak OHOIIOIAMEPEI.
[Tmactmaccer. [ToaydeHne monmnMepoB peakyeil oIMMepr3aliii U IOIUKOHAeHCauu. TepMOIIaCTUIHbIE U
TepMopeakTUBHBIE MIacTMacchl. [IpeacraButenu miactmacc. BonokHa, nx knaccudukanus. IloxydeHue BOJIOKOH.
OT}ICJ’IBHBIC MPEACTABUTECIIN XUMHUYCCKUX BOJIOKOH.
JlaGopaTopHbie padoThI: 4
AMUHBI.
AMuHOKHUCHOTHL. benku.
M3yuyeHne cBOMCTB OEIIKOB.
IIpakTHyeckue 3aHATHUS: 2
Pemenne sxcriepuMeHTaIbHBIX 337a9 Ha HACHTH(PHUKAIIAIO OPTaHUIECKUX COCTIMHCHUI.
Pacno3naBanue miacTMace ¥ BOJOKOH.
JuddepeHnmpoBaHHbIN 3a4eT 2

Bcero:
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Jl1 XapakTepUCTUKH YPOBHS OCBOSHMsI yU€OHOT0 MaTepuala UCIONIb3YIOTCS CIeNyIoIue 0003HaYeHNU:

1. — o3HaKOMHTENBHBIH (Y3HaBaHUE paHee U3yUYECHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE JIEATEIBHOCTH 110 00pa3ily, UHCTPYKLUH WIH 0] PyKOBOJCTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJIHEHHUE ACATEIBHOCTH, pEIIeHUE MTPOOIEMHBIX 33/1a4)
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3. YCJOBMUSI PEAJIM3ALIUU PABOYEN IPOrPAMMBI YUEBHOI
JTUCHUIINHbBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecre4eHHI0
Peanuzanus nporpammbl AUCUMILTUHBI TpeOyeT HAMUUUS y4eOHOro KaOMHEeTa XUMHUHU.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCAJIOYHBIC MECTA 110 KOJIUYECTBY 00yUarOIIUXCS,
— pabodee MecTo IpernoaBaTels,
— KOMIUICKT 3aKOHOJIATeIIbHBIX U HOPMAaTUBHBIX JOKYMEHTOB,
— KOMIUICKT Y4e0HO-METOINICCKOM TOKYMEHTAIUH,

— JIEMOHCTPAIUOHHBIN CTOJI,
— JIOCKa ayIMTOpHAs,
— BBITSDKHOM mIKad,
— y4eOHO-HarJISTHBIE TTOCOOUS 110 XUMUH,
— nabopaTopHO€E 000pyAOBaHHUE.

TexHuueckue cpeacTBa o6yquI/m:

— KOMIIBIOTEp C JIMIIEH3HMOHHBIM IPOrPaMMHBIM 00€CHeueHUEeM, HMEIOIIUM BBIXOJ B CETb
WHTepHer;
— MYJIbTUMEIAA IIPOEKTOD;
— IIPUHTED;
— MporpaMMHoOe o0ecIieyeHue.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

ITepedyenn y4eOHbIX n3aanHuil, MUHTEpHET-pecypcoB, JONOJTHUTEILHOH JIUTEPATypPhbl

OcHOBHBIC MCTOYHUKH:

1. Tabpuensn, O.C. Xumus: yue6. Xumus 10 xnacc. bazossiii yposens / O.C. ['aGpuernsH.-
7-e u3., crepeotnl.- M.: [Ipoda, 2019.-191
[Nabpuensn, O.C. Xumus: yue6 .Xumus 10 xnacc. bazossiii yposens / O.C. ['aGpuensH.-
5-e u3j., crepeotn.- M.: [Ipoda, 2018.-223

Epemun, B.B. Xumus: yue6. Xumus YrayOneHnHbiii ypoeHb: 11 kiace/ B.B. Epemusn,
H.E. Ky3sMmenko, A.A. [Ipo3nos, B.B. Jlykun.- 7-e u3n., crepeorun.-M.: JIpoda, 2020-

2.
3.
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I[OHOJIHHTCJILHLIG HCTOYHHUKH:

1. Tabpuensn, O.C. Xumus: yue6 .Xumus 10 xnacc. bazossiii yposens / O.C. ['aGpuerns.-
7-e u3., crepeotnt.- M.: [lpoda, 2019.-191
['abpuensan, O.C. Xumus B TecTax, 3a7ayax W ynpaxHeHusx: yued. [locobue mis cryn.

2.

YApeXKIAECHUN cpea. mpod.

Axanemus,2011.-
KOMHUCCHIA)

224 c.

obpazoBanmust / O.C. Tabpuensn, [.I'. JlpicoBa.- M.:
(paccMOTpeHO Ha 3acellaHuM MPEAMETHBIX (IIMKIOBBIX)
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AVCLMNNVHBI
YcnosHoe obosHauerme: PIM OYA.10 23.01.17 NamenHerue Net

3K3. KOHTPOSbHbII

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
MpPEAMETHBIX (IIMKJIOBBIX) KOMUCCUIA)

HNuTepHeT-pecypces:

10.

11.
12.

13.
14.

15.

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

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

Enunas xosreknust mudpoBBIX 00pa30BaTEIBHBIX PECYpCOB [DICKTPOHHBIA pecypc]/
URL: http://school-collection.edu.ru/

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

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

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

Hayuno-nonynsipusiit kanan SIMPLE-SCIENCE. 3anumarenbHble XUMHUYECKUE OTIBITHI 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

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

[TopTan ectecTBeHHBIX Hayk [DnexkTponHbIi pecypc]/URL:http://e-science.ru/

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

®enepalibHbIN LIEHTP HHPOPMAIIIOHHO-00pa30BaTENbHBIX PECYPCOB [ DNEKTPOHHBII
pecypc]/URL: http://fcior.edu.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEFHOI

JTUCHUIINHbBI

KoHTpo/Ib M OleHKA pe3yIbTaTOB OCBOCHUS JAUCLUILIMHBI OCYILECTBIIAETCS MPENoiaBaTeieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKe

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

OcBoeHUE coAepkaHus Y4eOHON JUCHHUILUIMHBI « X HMUS,
o0ecreunBaeT JOCT)KCHUE CTYJICHTAMH CIICAYIOIINX Pe3yabTaToB:

@®opMbI U METOAbI
KOHTPOJISl M OLleHKH
pe3yabTaToB
o0yueHust

Juunocmmnuix:

- YyBCTBO T'OPJOCTH M YBaXKEHUS K UCTOPUU U JOCTWKECHHUSM OTECYECTBEHHOU
XMUMHUYECKOW HayKH; XUMHUYECKH 'PAMOTHOE MOBEJICHHE B MPO(HEeCCHOHATBHOM
JEeSTeIbHOCTH M B OBITY TpH OOpalieHHd C XHUMHYECKUMH BEIICCTBAMH,
MaTepUaIaMHy U IpOLECCaMu;

- TOTOBHOCTh K MPOJOJDKCHUIO 00pa30BaHUs M MOBBINICHHS KBATH(DUKAINH B
n30paHHON TPOodeCCHOHAIBHON IEATEIHPHOCTH W OOBEKTHBHOEC OCO3HAHHE
POJIH XUMUYECKUX KOMITETCHITHH B 3TOM;

- YMEHHE HCIIOJIb30BaTh AOCTH)KEHUS COBPEMEHHOM XMMHUYECKOW HAyKH H
XUMUAYECKUX TEXHOJIOTHH VIS MOBBILIEHUSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO
pa3BUTHs B BEIOpaHHOM NpodeccHOHATBHOM JIesITeIhbHOCTH;

TEKYLIUH KOHTPOJIb,
YCTHBIA OIIPOC
KOHTPOJIbHBIE pabOTHI
OLIEHKA BBIITOJIHEHUS
1a00paTOPHBIX U
IPaKTUYECKUX paboT

Memanpeomemnuix:

- HCIOJIb30BAaHUE pA3JIMYHBIX BHJOB II03HABATEIHHON [EATEIBHOCTH U
OCHOBHBIX  HWHTCJUICKTYalIlbHBIX  omepaundii  (MMOCTaHOBKH  3a/lauH,
(GopMyIHpOBaHHs THUIOTE3, aHalIM3a M CHHTE3a, CPAaBHEHUs, O00OOIICHUS,
CHCTEMATH3allM{, BBUIBJICHHS TNPUYNHHO-CIICJCTBEHHBIX CBsI3ei, IOUCKa
aHaJIOroB, ()OPMYJIMPOBAHHUS BBIBOJIOB) [UISl PELICHHs MOCTaBJICHHOW 3a/1auH,
IPUMEHEHHE OCHOBHBIX METOAOB IMO3HAaHHs (HAONIOACHUS, HAyYHOrO
3KCHepI/IMeHTa) IJId U3YUCHHA PAa3JIMYHBIX CTOPOH XUMHUYCCKUX 00BLEKTOB U
HpOLIECCOB, C KOTOPBIMH BO3HHKAeT HEOOXOIUMOCTh CTAJIKUBATHCS B
npodeccuoHanbHOU cdepe;

- HCIIOJIB30BAHUC PA3JIMYHBIX HNCTOYHUKOB [JId TIOJIYyYCHUSA XUMHYECKOU
WHQOPMAINH, yMEHUE OI[EHUTh €€ JIOCTOBEPHOCTh ISl TOCTHKEHHST XOPOIIHX
Pe3ynbTaTOB B MPO(ecCHOHAIBHOI cdepe;

YCTHBIH OITpOC,
NUCbMEHHBIE
KOHTPOJIbHBIEPAOOTHI,
OLIEHKA BBITTOJIHEHHS
71a00paTOPHBIX U
NpaKTUYECKUX padoT,
OLIEHKA TEKYIIETO U
UTOTOBOTO KOHTPOJIS

IlIpeomemnpix:

- c(hOpMHUPOBAHHOCTh NPEACTaBICHHH O MeCTe XUMHHM B COBPEMEHHOU
Hay4YHOM KapTHUHE MHUpA; IOHMMaHHE pOJM XUMHH B (OPMHPOBAHUH
Kpyrozopa “ (QYHKIMOHAJIBHOH TPaMOTHOCTH YEJIOBEKa [UI PpELICHUS
NPaKTUYECKUX 3a7ay;

- BJIAJICHUE OCHOBOIIOJIATAIOIIMMH XHMHUYECKUMH IIOHSATUSMH, TEOPUSMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IIOJIb30BAHUE XUMHUYECKOU
TEPMUHOJIOTMEN U CUMBOJIMKOIA;

- BJIaJICHUC OCHOBHBIMH MCTOAAMU HAYYHOI'O0 IMO3HAHHA, UCIIOJb3YCMBIMU B
XHUMUU: Ha6J'IIOZ[CHI/IeM, OIMUCaHUCM, U3MCPCHUCM, DKCICPUMCHTOM; YMCHHC
O6pa6aTI:IBaTB, O0OBICHATH PE3YJabTaThl MPOBCACHHLIX OINBITOB W JACJI4Th

YCTHBIH OITpOC,
KOHTPOJIbHBIC
NUCbMEHHBIE pabOTHI
OII€HKAa BBIIIOJIHCHUA
NPaKTUYECKUX paboT




«[JOHCKON NONUTEXHUYECKUN KONNEAX»

MuHucTepcTBO 00pasoBaHus Tynbckon obnactu
locynapcTBeHHoOe npodheccuoHanbHoe o6pa3oBaTenbHoOe yupexaeHue TynbCKoii o6nacTu

HanmeHoBaHue fokymeHTa: Pabouyas nporpamma yvebHoi
AUCLMNIMHBI
YcnosHoe obosHauerme: PIM OYA.10 23.01.17

Pedakuyus Ne 1

Jinet 193 19

N3mereHue Net

3K3. KOHTPOSbHbII

BBIBOJBI, TOTOBHOCTH H CIIOCOOHOCTH IIPUMCHATh METOABI ITIO3HAHUA IIPU
PEHICHUH IMPAKTUYCCKUX 3a7a4,

- chOpMHUPOBAaHHOCTH YMEHHS [aBaTh KOJHYECTBEHHBIE OICHKH U
MIPOU3BOANTD PACUETHI IO XUMUIECKUM (hOpMyIiaM M YpaBHEHUSIM;

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

- ¢(hOpMHPOBaHHOCTH COOCTBEHHOW MO3MIUHU 110 OTHOUICHUIO K XMMHUYECKOU
MHQOPMAINH, TTIOTy4aeMOH U3 Pa3HbIX HCTOUHHKOB.




