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1. TACITOPT PABOYEM ITPOI'PAMMBbI YUEBHOI JACHUTIJINHBI
Xumus

1.1. Ob6aacTb npuMeHeHUsI MPOrPaMMbl

PabGouass mporpamma paspaboTaHa Ha OCHOBE IIPUMEPHOH IIpOTrpamMMbl YydeOHOM
TUCIUIUINHBL «XUMUS», PEKOMEHJ0BaHHON @DenepallbHbIM TOCYJapCTBEHHBIM aBTOHOMHBIM
yapexaeauem «DenepanbHblii MHCTUTYT pa3BuTHsA oOpaszoBanus» (DPI'AY «DPUPOy») mis
peanu3alii OCHOBHOM TpodecCHOHaIbHON oOpa3oBaTtenbHOi mporpamMmbl CIIO Ha 06aze
OCHOBHOTO 00IIIeT0 00pa30BaHUs C MOJIYYEHHUEM CPEAHET0 00IIero 00pa3oBaHuUsl.

Pabouas mporpamma y4eOHON AUCHUIIIMHBI SBISETCS YaCThIO MPOTPAMMBI MTOATOTOBKU
cnenuanucTos cpenHero 38eHa B cootBeTcTBUU ¢ PT'OC CIIO no 15.01.05 Cpapumk (py4Hoii
H YACTHYHO MEXAHM3MPOBAHHOW CBApKH (HAIUIABKHU), BXOJAIICH B YKPYMHEHHYIO TPYIIY
cneruansHocTeit 15.00.00 M anmnocTpoeHue.

Pabouas mporpamMmma yueOHOW MUCHHUIIIUHBI MOXKET OBITh MCIOJIb30BaHA JIPYTUMHU
00pa30BaTEeNbHBIMH YUPEXKICHUSIMUA TPO(ECCHOHAIBHOTO U JIOTIOJHUTENBHOTO 00pa3oBaHus,
peau3yroImMi 00pa30BaTeNbHYI0 TIPOrpaMMy CpPEIHEro 00Iero oopa3oBaHusl.

1.2. MecTo IMCHMIUIMHBI B CTPYKTYpe OCHOBHOMH Npo¢eccHOHAIBLHON 00pa3oBaTeJIbHOM
NPOrpaMMbl: AUCLUILIMHA BXOIUT B 00IIE00Pa30BaTEIbHBIA LMK

1.3. HeJII/I H 3aJa4Yi JUCHUIVIMHBbI — Tpeﬁona}mﬂ K pe3yjbTaTaM O0CBOCHUA NUCHUIIJIUHBI

PabGouas nporpamMmMa OpuCHTUPOBAaHA HAa JOCTUKCHUEC CICAYIOIINX neJei:

e (opMupoBaHuE y 00yJarOIMXCsl YMEHUS OLIEHUBATh 3HAYMMOCTh XUMHUYECKOTO 3HAHUS
JUTSL K&KIOTO 4ETI0BEKa;

e (opMupoBaHue y 00ydaronmxcsi LEJOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUHU B
CO3/IaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MUPA; YMEHUS OOBIICHSTh
0OBEKTHI U MPOIECCHI OKPYXKAIOIIEH 1eHCTBUTEIbHOCTH  IPUPOIHOM, COLIMATBHOM,
KyJIbTYPHOU, TEXHUYECKOU CPEbl, — UCHOJIb3Ysl JJI1 3TOTO XUMUYECKUE 3HAHUS;

e pa3BuTHEy 00yJaronMXcs YMEHUU pa3ardaTh (paKThl U OIICHKH, CPABHUBATH OLIEHOUHBIC
BBIBO/IbI, BUJIETh UX CBS3b C KPUTEPUSMH OLIEHOK U CBSI3b KPUTEPUEB C OMPECICHHON
CHCTEMOM LIEHHOCTEeH, (POpMYIIMpoBaTh U 000CHOBBIBATH COOCTBEHHYIO TTO3HIIUIO;

e npuoOpeTeHre 00yJaronMMUCs ONbITa pa3HOOOPAa3HON NeSTEIbHOCTH, TO3HAHUS U
CaMOITI03HaHHU S, KITFOUEBBIX HABBIKOB, UMEIONMX YHUBEPCATbHOE 3HAYCHHE ISl Pa3IMUHbBIX
BH/JIOB JICATENILHOCTH (HABBIKOB PEUICHUS MPOOIIeM, IPUHSTHSI pEIICHU, TONCKa, aHATTN3a
1 00paboTku wH(OpMAIIUK, KOMMYHHUKATHBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUI,
COTPYIHMYECTBA, 6€30MaCHOT0 OOpAIleHUS C BEIIECTBAMU B IIOBCEIHEBHOM )KU3HN).

OcBoeHUE coJepKaHUsl YYECOHOM JTUCHMIUIMHBI <« XUMHUS», OOECHEeUMBAET JIOCTHIKCHHUE
CTY/IEHTAMH CIEAYIONMX Pe3yJIbTATOB:

JIMYHOCTHBIX:

e UYyBCTBO I'OPJOCTH U YBaKCHUs K UCTOPUU U JOCTHIKCHHUSM OTCUYECTBEHHOW XMMHUYECKON
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HayKl; XMMHYECKA I'PaMOTHOE MOBEAECHHE B MPO(ECCHOHAIBHON AESITEIbHOCTH U B OBITY
MpH OOpAICHUU ¢ XUMUYECKUMH BEIIECTBAMH, MaTepuaiaMy U MPOI[ECCaMU;

® TOTOBHOCTh K MPOJOJDKEHHUIO OOpa30BaHUs W TOBBIMICHHUS KBATH(UKAIIUA B H30paHHOMN
npodeccHoHaNbHONW  JEATETPHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM XU MHYECKUX
KOMIICTCHIINI B TOM;

® YMEHHUE HCIOJIb30BAaTh JOCTUIXKEHUS COBPEMEHHOM XUMHUYECKON HAyKM M XUMHUYECKHX
TEXHOJIOTUH JJIsi TOBBIIIEHUS COOCTBEHHOTO WHTEJUIEKTYaJIbHOTO Pa3BUTHSI B BBIOpaHHOMU
po(heCCUOHANBHOM 1eSTeTbHOCTH.

MeTanpeaMe THbIX:

® HCIOJB30BAaHWE PA3TUYHBIX BHJOB TI03HABATEIBHOW JICATEIIBHOCTH H  OCHOBHBIX
WHTEJUICKTYalIbHBIX Ofepanuii (MOCTaHOBKH 3aAayu, (OpMyIUpOBAHUS TUIIOTE3, aHAIHU3a U
CUHTE3a, CPaBHCHUS, O0OOINCHHS, CHCTEMAaTU3allUH, BBISBICHUS TPUYHMHHO-CIICCTBEHHBIX
CBsI3€Hl, TOMCKA aHAJIOTOB, (DOPMYJIMPOBAHHS BHIBOJIOB) ISl PELIICHH S TOCTABIICHHOM 33/1auH,
MPUMEHEHNE OCHOBHBIX METOJOB IMO3HAHMS (HAOMIOJIEHUS, HAYYHOTO IKCIIEPUMEHTA) IS
W3Y4CHUS PA3IMYHBIX CTOPOH XHMHUYECKHX OOBEKTOB M MPOIIECCOB, C KOTOPHIMH BO3HHKAET
HEOOXOJIMMOCTh CTAJIKHUBATHCS B TPOQECCHOHATBHOM cdepe;

® HCIOJB30BAHUEC PA3JIMYHBIX NCTOYHHUKOB JJId ITOJTYYCHUA XUMHIYECKOM I/IHCI)OpMaI_[I/II/I, YMEHUC
OOCHUTL €€ NJOCTOBCPHOCTDb I NOCTUIKCHHUA XOPOIIMX PE3YJILTATOB B HpO(b@CCHOHB.J'IBHOfI

cepe.

IIpeameTHBIX:

¢ copMHPOBAHHOCTH MPEACTABICHUN O MeCTe XUMHHM B COBPEMEHHON HaydyHON KapTHHE
MUpa; TOHMMAaHHE pPOIU XUMUU B (GOPMUPOBAHUU Kpyrozopa © (GyHKIIMOHATBHON
IrPaMOTHOCTH Y€JIOBEKa /ISl pEIeHHs TPAaKTUUECKUX 3ajiay;

® BJAJCHUE OCHOBOIIOJATAlOUMMH XUMUUYECKUMH TMOHSTUSMH, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMH; YBEPEHHOE MOJIb30BAHNE XMMUYECKOW TEPMUHOJIOTHEN U CUMBOJIMKOM;

e BJaJIcHUE OCHOBHBIMM METOJaMU HAy4YHOTO TIO3HAHUSA, HCIOJIb3YeMbIMU B XUMHUU:
HaOJIOZCHWEM, OIMCAaHUEM, W3MEPEHHEM, OJKCIIEPUMEHTOM; yMEHHE o00paldaThIBaTh,
OOBSICHATH pe3yiIbTaThl MPOBEACHHBIX OIBITOB M JIeNaTh BBIBOJAbI; TOTOBHOCTh U
CIOCOOHOCTh MPUMEHATh METO/bI TO3HAHUS IIPU PEILICHUU MPAKTHUYECKHX 3a/1ay;

e c(hOopMHUPOBAHHOCTh YMEHHS JIaBaTh KOJIMYECTBEHHBIE OLIEHKUA U MPOM3BOAUTH PACUETHI 11O
XUMUYECKUM (popMyliaM U YpaBHEHUSIM;

e BIAJICHUE IIPABUJIAMH TEXHUKH 0€301acCHOCTHU MPHU UCIOIB30BAHUH XUMUYECKUX BEIIECTB;

¢ copMHPOBAHHOCTH COOCTBEHHON MO3UIUH MO OTHOIICHHUIO K XMMHYECKOW MHQOpMaluu,
MOJIy4aeMOM M3 Pa3HBIX HCTOYHUKOB.

e Uil 0Oy4JaronMXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 3[I0POBBSI OBJIAZICHHE OCHOBHBIMU
JOCTYITHBIMU METOJIAMH HAY4YHOTO MO3HAaHMS;

e Ul CENbIX U CAa0OBUIAINMX OOy4JarolMXCsl OBJIAJACHHUE MPAaBHIIAMU 3allMCH XUMHYECKUX
hopMyJT ¢ UCIIOIB30BaHNEM PelIbe(PHO-TOUEUHON cucTeMbl 0003HaueHu JI. bpaits.
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1.4. Koan4yecTBO 4aCOB HA OCBOEHHME MPOTrPAMMBbI JUCIHUIIMHBI
BCETO BO B3aMMOJCHCTBUU ¢ mpenoaaBateneM - 108 gacos;
B TOM UM CJI€ IPAKTUYECKUX 3aHATHI — 544acoB.

2. CTPYKTYPA U COAEPXKAHUE YUEBHOHN JUCHUILIAHBI

2.1. O6beM y4eOHOI TUCHMILIMHBI M BUAbI y4eOHO# padoThI

Bup yueOHoii padoTsI Oovem uacos
O0Bem 00pa3oBaTeIbHON MPOrPAMMBbI 108
Bcero Bo B3auMo1eiicTBHM C MpenogaBaTejeM 108
B TOM YHCJIE:
TEOPETUYECKUE 3aHATUS 54
nabopaTopHbIE U TPAKTUYECKHE 3aHSATHS 54
KOHTPOJIbHBIE pabOTHI 4

IIpomesxcymounas ammecmayus 6 ghopme: 3auem ¢ OYeHKou
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2.2. TemaTu4ecKuii IVIaH U coaepkaHue yueoHoit mucuuminibl . EcrecrBo3Hanue (Xumus)

HaumeHoBaHue C O0bem yacos YpoBeHb
pasieoB M Tem ofleprkaHMe Y4eOHOr0 MarepHaja, Ja00paTOpHbIe WU NMpaKTHYeckue padoThbI OCBOCHISI
1 2 3 4
Beenenne CojepsxaHue y4eOHOro MaTepHuaa 2
1 | Hayunsle MeTonpl MO3HAHMS BEIIECTB M XUMHUUYECKUX sBICHUH. Poib JkcmepuMeHTa M TEOpPHUM B XUMHUH. 1
MoienupoBaHie XMMHYECKHX MPOLECCOB.
Pazgen 1. O6mas u 82
Heopranpyec Kast
XUMUSA
Tema 1.1. OcHoBHBIE Coniepkanue yuyeOHOro MaTepuaia 4
MOHSITUSI U 3AKOHBI 1 | OcHoBHble mnoHsiTUs xuMHM. BemectBo. AToM. Monekyna. Xumuueckuid snemeHT. IIpocTeie U croxHBIE 2
XUMUH BelecTa. KauecTBeHHBIM U KOJMYECTBEHHBIH COCTaB BeLIeCTB. XUMUUECKUE 3HaKU U (hopMyIsl. OTHOCUTENbHEIE
aTOMHasi U MONeKyJsipHas Macchl. KomnuecTBo BelecTBa. AIOTpOMNHS.
JdemoncTpammu: Mojenn aToMOB XMMHMUYECKHX 3JIEMEHTOB. Mojenu MOJIEKYJ NPOCTBIX M CJIOKHBIX BELIECTB
(mapoctepxkueBble u Crioapta—bpurne6a). Komnexuuss mpocTeiX M CHOXKHBIX BelecTB. HexoTopsle BeliecTsa
KoJM4ecTBOM 1 MoJb. Moens MossipHOTO 00BbeMa ra3oB. Aymotponus docdopa, KucIoposa, 0JoBa.
2 | OcHoBHBIe 3akoHBI XxuMuH. CrexuoMmeTpusi. 3aKOH COXPAHCHHS MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa 2
BEILECTB MOJICKYISIPHOM CTPYKTYphl. 3aKOH ABOTaIpO U CIEJCTBUSL HX HETO.
3 Pacuertnsle 3a7auu Ha HaxOKJIEHHE OTHOCUTEIbHOW MOJIEKYJSIpHOW Macchl. PacueTHble 3ajjauu Ha OIpeleeHHE 2
MacCOBOM JIOJTM XMMUYECKUX 3JIEMEHTOB B CI0KHOM BEIIECTBE.
Tema 1.2. Conepkanue yuyeOHOTo MaTepuaia 10
Iepuognyec ki 1 Hepnonuyecknii 3axkon JI.W. MenaeneeBa. Otkpoitue M. Mengeneessim llepuoanueckoro 3akoHa. 2
3aK0H U [epuogmueckuii 3akoH B popmyimpoBke .M. Menzaeneesa. [lepuoauueckas Tabnuia XMMUYECKUX DJIEMEHTOB —
Hepronuyec kast rpadugeckoe oToOpakeHHe Mepuoaudeckoro 3akoHa. CIpykTypa NMepHOANYECKOH TaOIHMIbL: HepHOas! (Majble H
cHUCTeMa XMMHYeCKHX 6onbiine), TPyl (TJIaBHAsA U NOOOUYHAs).
asaemenrtoB JI.HW. HdemoncTpanuu: Pasmuuneie ¢opmbl Ilepuoamueckoil cucteMbl xuMuueckux syiemeHToB JI.M. Menneneesa.
MenneneeBa, Junamuueckue Tabmuipl s MoaenrpoBanus [leproamueckoil CHCTEMBI.
CTpoCHHE aToMa 2 | Crpoenne atoma u mnepuopmyeckuii 3axon/l.. MemnneseeBa. AToM — cioxHas vactuua. Sapo (IpoToHBI M 2

HEUTPOHBI) U 3JIEKTpOHHAs 00oJjouka. M3oTonbl. CIpoeHue 3JIEKTPOHHBIX 000J0YEK aTOMOB 3JEMEHTOB MaJbIX
nepuoJioB. OcoGEHHOCTH CTPOEHHUS IJIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJBIIMX NEPUOIOB (IEPEX0HBIX
aneMenToB). [lousitue 06 opOutamsx. S-, p- u d-OpOutamu. DIEKTPOHHbIE KOHPUTYpalUH aTOMOB XUMUYECKHX
3JIEM EHTOB.

CoBpeMmeHHass GpOpMyJIMPOBKA NEPHOAMYECKOTO 3aKOHA. 3HAYCHUE NMEPUOJMYECKOr0 3aKOHA M INEPUOINYECKON
cUCTeMBbl XMMHYecKux aeMenToB JI.J. MeHnneneesa st pa3BUTHS HAyKH M NOHUMAaHUs XUMHYECKOH KapTHHBI
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MHpa.
JeMoHcTpanumn: DnekTpu3alys Tell U UX B3aUMOJEHCTBHE.

IIpakTHyecKkue 3aHATHS: 4

Ilepnoanueckuii 3axon J[.J. Menneneena.

Mopenuposanue noctpoenus Ileproaudeckoil TaOIMIBI XUMUYECKUX 3JIEMEHTOB.

CrpoeHue 3JIEeKTPOHHBIX 000JI0YEK ATOMOB.

Konrponsnast padora mo teme «Ilepuomuueckuii 3akoH u [lepuoanueckas cucteMa XuMU4eckux 3yeMeHToB J[.M. 2

MeHzeneeBa U CIpOCHUE aTOMay

Tema 1.3. Conepsxanne y4eOHOTO MaTepHaia 14

Crpoenne BemiecTBa 1 | Honnas xummuuyeckasi cBs3b. KatnoHsl, nX 00pa3oBaHue U3 aTOMOB B pe3yJbTaTe MPOIECca OKUCICHHS. AHHOHEI,
nx oOpa3zoBaHME M3 aTOMOB B pe3yJbTaTe IpoIiecca BOCCTAaHOBICHHS. oHHAs CBA3b, KAK CBA3b MEXKAY KAaTHOHAMHU
M aHHOHAMHU 3a CYET 3JEKTPOCTATHIECKOTO NpHUTsUkeHHsd. Kiaccnpukamus HOHOB: IO COCTaBYy, 3HAKy 3apsja,
HUIMYUIO THApaTHOH o6onouku. VoHHBIE KpucTaumueckue pemeTkd. CBoiicTBa BEmIECTB C HOHHBIM THIIOM
KPUCTA/UIMYECKOH PELICTKH.
JdemoHcTpanun: Mojens KpHCTaUIMUECKod pemeTkn ximopuma HaTpus. OOpasmel MHHEpaaoB C  HOHHOH
KPUCTAJUIMYECKON PELICTKON: KaJbLUTa, TaJIUTa.

2 | KoBaneHTHasi XuMHYecKas CBsiI3b. MexaHU3M 00pa3oBaHHMSA KOBAJCHTHOW CBA3M (OOMEHHBIM M JOHOPHO-
aKIEeNTOPHBIN). DJIeKTpoOoTpUIaTedbHOCTh. KoBaneHTHBIE TOMspHAs W HeNoJsipHas CBA3U. KpaTHOCTH
KOBAJICHTHOW CBA3M. MOJEKyJSIpHBIE M AaTOMHBIE KpUCTAJUIMYecKue pemeTkd. CBoWcTBa BEMIECTB C
MOJICKYJIIPHBIMU M aTOMHBIMH KPHUCTAJUTTIECKIMH PEIIeTKAMH.

JemMoncTpanuun: Moenn KpUCTANIMIECKUX PEeIIeTOK «CYXOTo Jibaay (WM noja), anMmasa, rpadura (uam KkBapua).

3 | Metannyeckasi cBs3b. MeTamdeckas KpHUCTAUIMYEeCKas peIIeTka M MeTaIMdecKas XAMHYecKas CBA3b.
Pusnueckue CBOMCTBA METAJUIOB,

4 | ArperaTHble COCTOSIHHS BeLIeCTB M BOJOPOJAHAs CBfA3b. TBepJoe, XKUIKOE U ra3000pa3HOE COCTOSHUS BEILECTB.

Iepexon BemecTBa U3 OJAHOTO arperaTHOrO COCTOSIHUS B Apyroe. BomopomaHas cBA3b.
JemoHcTpanuu: TIpuOopsl HA KUAKUX KPUCTAIUIAX.

5 | Yncrsle BemecTBa U cMecH. IloHsTHE 0 cMecH BemiecTB. | oMOreHHbIe U rereporeHHele cMecH. CocTaB cMecei:
00BbeMHas U MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCOBasi JIOJs MpUMecei.

6 | JucnepcHble cuctreMbl. Ilomstne o mucnepcHoit cucteme. JlucmepcHas ¢(asa W JUCHEpCHOHHAs cpefa.
Knaccudukanus mucnepcHbix cucteM. [IoHSATHE O KOUIOMIHBIX CHCTEMax.

JemoncTpanun: OOpasmsl pasIMYHBIX JUCHEPCHBIX CHCTEM: IMYJBCHH, CyCIIEH3HH, a3po30Jiel, reaei u 301eil.
Koarymsamus. Cunepesuc. ¢ ekt Tungams.

IpakTHyeckne 3aHATHUSA: 2

YucTtele BelIeCcTBA U CMECH.

JlaGoparopHbie pa0oTbI: 4

JlucnepcHble CUCTEMBI.
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HpI/IFOTOBJ'IeHI/Ie CyCIICH31HU Kap60HaTa KaJIblIyus B BOJIC. HOJ'Iy‘ICHI/Ie OMYJIbCMX MOTOPHOTO MaciJia. O3HaKOMJICHHE CO
CBOMCTBAMH JUCIICPCHBIX CUCTEM.

Konrponsnasi padora no teme «CIpoeHHe BEleCTBay 2
Tema 1.4. ConeprxaHre yuyeOHOTo MaTepHraia 12
Bona. PacTBopbl. 1 | Boma. PacrtBopbl. PactBopenme. Boma xkak pactBoputens. PactBopumocts BemectB. HacrwimieHssle,
DJIEKTPOJIU THYECK S HEHACBILICHHbIE, NTEPECHIEHHbIE PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B, )KUAKOCTEH U TBEPbIX BELIECTB
JMCCOLUALHS OT pa3MYHBIX (PAKTOPOB.
MaccoBasi 10J11 pacTBOPEHHOTO BEIIECTBa.
JemoncTpanmn: PactBopuMocTs BemecTs B Boje. CoOMpaHue ra3oB METOZOM BBITECHCHHS BOJbI. PacTBOpeHHE B
BOJIE CEpHOH KHUCIOTBI M coJieil aMMoHus. OOpasipl KpUCTAUIOTHAPATOB. 3roTOBIEHHE THUIICOBOM IOBS3KU.
[IpuroTopneHne *KeCTKOM BOIBI U yCTpaHEHHE ee jkecTKocTH. MouuTel. OOpa3ibl MUHEPAIbHBIX BOJ PA3TUYHOTO
Ha3HAYECHMSL.
2 | DaexTpoauTHYeCKass JHCCONMALMS. OJICKTPOJMTEI W HEIIEKTPOJUTHL. DJICKTPOJUTHYCCKAS JHUCCOIHAIINSL.
MexaHu3MBbl SJEKTPOJIUTUYECKON AUCCOLMALUM I BELIECTB C pPa3IUYHBIMM TUINAMU XUMHUYECKOH CBSI3U.
I'mppatupoBaHHble M HeruIpaTHpoBaHHbIE HOHBI. CremeHb 3JeKTpouTHYecKo muccounanuu. CuwibHBIE H
ciabple MeKTPOUThl. OCHOBHBIE MOJIOKEHUS] TEOPUH JJIEKTPOIUTUYECKON muccounanuy. KucinoTel, ocHOBaHUS U
COJIM KaK 3JIEKTPOJIUTHI.
JdemMoHcTpanuu: lcnbiTaHue pacTBOPOB  3JEKTPOJMTOB M HEANIEKTPOJMTOB Ha MNPEAMET JUCCO LIMalLluy.
3aBHCHMOCTh CTETIEHH 3JEKTPOJIMTUYECKON WCCONMAIMM YKCYCHOW KHCIOTHI OT pa30aBIeHHS pacTBOpa.
JIBI)KEHHE OKpallleHHBIX MOHOB B 3JIEKTPUUECKOM MOJIE.
IpakTHYeckne 3aHATHSA: 4
XKecTkocTh BOABI M CTTIOCOOHI €€ yCTPAHCHHUS.
IIpurotoBnenue pactBopa 3aJJaHHONW KOHLEHTpaLUU.
PenieHue 3a/1au Ha MaccOBYIO J0JIIO PACTBOPEHHOTO BEIIECTBA.
Konrponsnast padora o teme «Boma. PactBopsl. DiekTponuTiHaeckas IUCCOMALIHS)) 2
Tema 1.5. ConeprkaHre y4eOHOTo MaTepHalia 12
Knacenpuxamus 1 | Kncmorel W mx cBoiictBa. KUCIOTBI Kak 3JCKTPOJUTHI, UX KIacCU(UKAIMA [0 Pa3IUYHBIM MPH3HAKAM.
HeopraHnveCcKux XUMHYECKHEe CBOMCTBa KUCIOT B CBETe TEOPHUH  DIICKTpOJMTHYeCKOH auccormanuu. OcoOeHHOCTH
coeAMHEeHUIT 1 UX B3aUMOJICHCTBHS KOHLEHTPUPOBAHHOW CepHOI M a30THOM KHMCIOT ¢ MeTaulaMu. OCHOBHbIE CIIOCOOBI MOJyYEHUS
cBOiicTBa KUCJIOTBI.
JemoncTpamuun: B3auMmopelicTBHEe a30THOW M KOHIIEHTPHUPOBAHHOM CEPHOM KUCJIOT C METAJUIAMHU.
2 | OcHoBanmsi m ux cBoiicTBa. OCHOBaHMs KaK O3JICKTPOJIMTHI, MX KIAaCCH(HKAIMSA 110 Pa3INYHBIM IPH3HAKAM.
XUMUYECKHE CBOMCTBA OCHOBaHMH B CBETE TEOPUU DJCKIPOJIUTHYECKON aucconuauuu. PaznosxeHue
HEPaCTBOPHUMEBIX B BOJic OCHOBaHMI. OCHOBHBIC CIIOCOOBI ITOJTyYEHHS OCHOBAHUIA.
Jemonctpanmu: IlosyueHue u cBoiicTBa aM(pOTEPHOTO THAPOKCHIA.
3 | Coan m ux cBoiictBa. Comm kak 3Jyiektposmthl. CollM cpeiHue, KACIBIE U OCHOBHBIC. XMMHYCCKH CBOMCTBA COJeH
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B CBETE TCOPHHU ICKTPOIUTHYECKOH qucconnanui. CIocoObl MOIyYeHUS CONCH.
IM'uapomms coneid.
JemoncTpamun: HeoOpatumMblii tuaponm3 kapouaa Kajabius. OOpaTUMBbIA THAPOIN3 COJICH pa3IMYHOTO THIIA.

4 Oxcuabl u ux cBoiictBa. CosicoOpasyromue W HecosicoOpasyromue okcuapl. OCHOBHBIC, aM(OTCpHBIC W
KUCJIOTHBIE OKCHIBI. 3aBHCHMOCTh XapakTepa OKCHAAa OT CTENeHH OKHCICHHS OOpas3yIomero ero MeTasuia.
Xumunueckue cBoiictBa okcuaoB. [lomydyeHne okCHIOB.

Hdemonctpamuu: ['openue pocdopa u pacTBOpeHHE POy KTa TOPESHUS B BOJIC.

JlaGopaTtopHble padoTHI: 4
N3yuenne cBOWCTB KMCIOT U OCHOBAaHUI.
BsaumogeiictBue coseil ¢ Metammamu. Bzaumopelicteue cousieit npyr ¢ apyrom. ['uaponus comneit pa3anyHOTO TUIA.
CaMocTosTenbHast padoTa 0O0ydaIOMIHUXCS:
Paborta ¢ koHCHIEKTaMH, yueOHbIMU TocoOusaMu. [ToarotoBka k mabopaTopHBIM U KOHTPOJIBHOH paboTaM. BeimonHeHne
JoMarHei paboTsl.
IoxrotoBka cooOumieHnié Mo NPOQMWIBLHBIM H TpodecCHOHAIbHO 3HAYMMBIM dJeMeHTaM cojepkaHus: [Ipasuma
pa30OaBneHusi cepHOW KuCIOTHL. Vcmonb30BaHUWE CEPHOM KHCIOTHI B MNPOMBIIUICHHOCTH. Ejikume memodd, ux
UCTONB30BaHUE B TPOMBINIIEHHOCTH. lalleHas M HeraimieHas HU3BecTb, €€ NPUMEHEHHE B cIpouTenbctBe.l mmc u
anebactp, runicoBanue. [lonstue o pH pactBopa. Kucnotnas, menouynasi, HeTpanbHas cpebl pacTBOPOB.
IoxarotoBka pedepaToB, Npe3eHTAUNH, AOKIAJ0B, COOOIIECHHA Ha TEMBI:
1.CepHast KucnoTa — «X1ed XMMUUECKON MPOMBIIIIICHHOCTHY .
2 Mcnonp30BaHMe MUHEPANbHBIX KHCIOT Ha MPEAIPHUATAAX Pa3IUIHOTO HNPOUIIs.
3.0xcuzpl U COJM KaK CTPOMTENbHbIE MaTepHalbl.
4 Hctopus rurmca.
5.IloBapeHHas COJb KaK XUMHUYECKOE ChIPbE.
6.MHoromukui kKap6OHAT KaJbLHs: B IPUPOJE, B IPOMBIIIIEHHOCTH, B OBITY .
Tema 1.6. Coneprkanue yuyeOHOro MaTepuaia 12

XuMuyeckue peaknuu

1 | Knaccuukamuss xumuyeckux peakumil. Peakium coemMHeHus, pas3loXeHHs, 3aMelleHus, oOMeHa.
Katamumuueckue peakuuu. OOpatuMble W HeoOpaTuMble peakuud. ['OMOTEHHBbIE M TeTepOTeHHBbIE PEaKIHH.
DK30TepMUYECKHE M JHAOTEPMHUUYECKHE peakuuu. TemoBoi s dexr xumuueckux peakiuil. TepMoxumMuueckue
ypaBHEHUS.

JemoHcTpanun: IIpuMepbl HeOOpaTUMBIX peakinil, HIyIUX ¢ 00pa30BaHUEM OCAJKa, Fa3a MM BOJbI.

2 | OxkucanTeILHO-BOCCTAHOBHTEIbHbIe  peakumu. CreneHb  okucieHus. OKHCIMTENs M BOCCTAHOBJICHHE.
BoccranoButens U okucieHue. MeTon 3JEKTpOHHOTO OanaHca sl COCTABICHUS YPaBHEHUH OKUCIMTENHHO -
BOCCTAHOBHUTEIBHBIX PEaKIHH.

JemoHcTpanmu: Moens dnekTpoausepa. Moienb 3JIeKTpOoIM3HOM BaHHBI Ul TIOJIyY€HHs alFOM UHHUSI.

3 | Cropocts xmmuuecknx peakmuii. [loHSITHE O CKOPOCTH XUMHUYECKHX PEAKIUA. 3aBUCHMOCTb CKOPOCTH
XMMUYECKAX peakKui OT pa3iMYHbIX (AKTOPOB: MNPHUPOABl PEArHPYIOIIUX BEUIECTB, HX KOHICHTPAIUH,
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TeMIIepaTyphl, MOBEPXHOCTH CONPUKOCHOBCHHUS U MCIOJIb30BAHUS KATATH3aTOPOB.

JemoHcTpanmmn: 3aBUCHMOCTb CKOPOCTH pEakIUH OT MHPHPONBl PEarHpyIOIINX BemecTB. B3amMoneicTBue
PACTBOPOB CEpHOH KHCIIOTHI C PacTBOpaMHU THOCYJb(aTta HATpHUA PasiIMYHONW KOHICHTPAIMA H TEeMIIEPATypHI.
Moenb KAIAMEro cios. 3aBUCHMOCTh CKOPOCTH XMMHUYIECKOH Peakuuy OT HPUCY TCTBHS KaTadnu3aTopa Ha IpUMepe
Pa3IoKeHHS IEPOKCHAA BOIOPO/Ia C TOMOIIBIO MMOKCHIA MapraHIla M KaTaassl.

4 | O6paTuMoOcThL XMMHUYEeCKHX peaknuid. OOpaTMble W HEOOpaTUMBbIE peakiuh. XUMHUYECKOE paBHOBECHE U
CHOCOOBI €T0 CMEIICHHSI.

JlaGopaTtopHble padoTHI:

Peakuns 3aMenieHns MeH KeJIe30M B pacTBOPE MEAHOTO KyHmopoca.
Peakuuu, uayume ¢ 00pa3oBaHUEM OCaJIKa, ra3a WM BOJpI.

CkopoCTh ¥ 00pPaTUMOCTh XUMHUYECKUX peakuuii. Katamms.

V3yueHne BIMSHHS Pa3iIMYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKIIHH.

Tema 1.7.
MeTaiisl U
HEMEeTAJLIBI

Coneprxanue y4eOHOro MaTepHuaia

1 MeTtamibl. OCOOCHHOCTH CTPOCHHS aTOMOB M KpHUCTAIoB. Du3nueckue cBoicTBa MeTawioB. Kiaccubukarus
METAJUIOB MO Pa3INYHbIM MpU3HAKAM. XMUMHUYECKHE CBOWCTBA METAJUIOB. DJICKTPOXUMHUYECCKHUA Psi HAMPSHKEHUIH
MeTtauioB.  Metamotepmust.  OOmme  cmocoObl  TMOJIydeHHsT  MeTauioB. IIOHATHE O  METAJUTypTHH.
[MupomeTautyprus, THAPOMETAIUTYPTHUSA U dJekTpoMeTautyprus. CriiaBbl YepHBIC U [IBETHBIE.

Hdemonctpanun: Koyurekius MeTamwioB. B3auMoelicTBHe METANIOB ¢ HEMETAUIaMU (keJie3a, [IMHKA U aTIOMUHHS
C cepoil, amOMUHHS C HOJOM, CYPbMBI C XIOpOM, TOPEHHE XKeliea B Xiope). ['OpeHHe MeTaluioB.
AJIOMUHOTEPMUSL.

2 | Hemetamisl. OcoOCHHOCTH CTpOGHHs aToMOB. HeMertamibl — mpoCThle BeNIECTBAa. 3aBHCHMOCTh CBOWCTB
rajJJOTCHOB OT WX MoOJIOKeHHs B Ilepmommdeckoil cucrteme. OKHCIMTENBHBIE W BOCCTAHOBUTCIBHBIC CBOHCTBA
HEMETAJUIOB B 3aBHCUMOCTH OT WX ITOJIOKCHHS B PSAY HJICKTPOOTPHUIATCIIBHOCTH.

Hemonctpanuun: Komnekuuss HemeTamwioB. ['opeHune HeMmeTawioB (cepbl, Gocdopa, ymmi). BeitecHeHHe MeHee
AKTUBHBIX TAJIOTEHOB M3 PACTBOPOB X COJeH Oojee aKTMBHBIME TayioreHaMu. KoJUeKIun mpo Iy KUl CHITMKaTHOH
NPOMBIIUICHHOCTH (cTekma, (apdopa, dasgHca, meMeHTa pasIMYHBEIX MapoK M Jp.)Mopens HpOMBIIUICHHOH
YCTAaHOBKH [yl IPOU3BOJICTBA CEPHON KHCIOTHI.

12

JlabopaTtopHble padoTHI:

3akajika M OTITyCK CTaJIH.

O3HaKOMJICHHE CO CTPYKTypaMH CEporo 1 0eoro 4yryHa.
PacriosHaBaHue pyJ jkelnesa.

IlpakTHyeckue 3aHATUA:

Mertambsl. Hemertauisl.

Iomyuenue, cobupaHue U paclo3HaBaHUE Ta30B.
Pemenne skcnepuMeHTAIbHBIX 3a/a4.

Paznea 2.
Oprannyeckasi XuMMHsi

28
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Tema 2.1.

Cogneprxanue y4eOHOTO MaTepHuaia

OcHoBHbIE TOHATHS 1 | Ipeamer opranmyeckoii xumum. IIpupojaHblE, HCKYCCTBEHHbIE M CHHTETHYECKHE OpraHUYECKHE BEIIECTBA.
OpraHM4yecKoi XuMUH CpaBHEHHE OPTaHUYECKUX BEILECTB C HEOPTaHUYECKUMU.
1 TeopHusi CTPOCHHSI BaneHTHOCTE. XHMHUYECKOE CTPOEHHUE KaK MOPSIOK COEAMHEHH aTOMOB B MOJIEKYJIbI TI0 BaJ€HTHOCTH.
OpraHM4ecKux 2 | Teopusi cTpoeHMs1 opraHmdyecknx coeguHeHuii A.M. ByriaepoBa. OCHOBHBIE ITOJIOXKEHHS TEOPHU XUMHUYECKOTO
CoeIMHeHHui ctpoenus. M3oMepus u n3oMepsl. XuMuueckue GOpMyIIsl B MOJICIIH MOJICKYJI B OPTaHUYCCKON XUMHUH.
3 | Knaccupukanus opraHmdeckux BemlecTB. Knaccudukanms BemecTs 10 CTPOCHUIO YIVIEPOJHOTO CKeJeTa U
HalM4MIo (yHKIMOHAIBHBIX rpymm. ['omonorn u romonorust. Hauana Homenknatypsr IUPAC.
JlemoncTpauuu: Mogenu MoJIEKy TOMOJIOTOB M M30MEpPOB OPTAHUYECKUX COEIMHEHUH.
4 | Knaccnpukanmss  peakmuii B opraHuyeckoii  xummu. Peakuum — npucoeiuHeHus — (TMAPUPOBAHUS,
raJoreHUPOBaHUs,  TUAPOTAJOTEHUPOBAaHUs,  Truapatanuu).  Peakuum — oTmiernieHuMs — (IErMAPUPOBAHUS,
JIETUJIPOrajoreHupOBaHus, Aeruapatanunun). Peakuun 3aMmeenus. Peakuuu nzomepuzanuu.
JlaGopaTtopHble padoTHhI:
Kimaccngukanms opraHn4ecKnX BEmecTB.
Knaccudukamus peakuuii B opraHu4ecKoil xumun.
W3srotoBinenrue Mojaenei MOJICKYJI OpraHUYeCKUX BEIIECTB.
Tema 2.2. Coepkanue yueOHOIro MaTepuala
Yraesonopoabl M MX 1 | Ankanbl. AJKaHbBl: TOMOJOTUYECKHH P, U30MEPHS U HOMEHKIATypa aJkaHOB.XMMHUYECKHE CBONCTBA ajJKaHOB
NPUPOIHbIE (MeTaHa, 3TaHa): TOPEHUE, 3aMEIICHNE, Pa3I0KEHHe, AeTHIpUpOoBaHHe. [IprMeHeHe alKkaHOB Ha OCHOBE CBOWCTB.
HCTOYHHKH JemoncTpanmu: ['openne Metana. OTHOIICHWE METaHA K pacTBOpaM IepMaHTaHaTa Kams U OpOMHOIH Boze.
2 | AJIKeHBbI. OTuieH, ero HOJIy4EHUE (oeruapupoBaHuEM JTaHa, JIeNouM epu3anueit
noymdTWIeHa). oMoNnoTHUeckiii  psix, W30MepHs, HOMEHKIATYpa aJKeHOB. XWMHYECKHE CBOWMCTBA JTHIICHA:
TOpPEHHE, KadeCTBeHHBIC peakiuu (oOecuBednmBaHHe OpPOMHONH BOJBI M pacTBOpa IepMaHTaHaTa Kajms),
ruapaTanys, noimuMmepusanus. [IpumeHenue sTuiieHa Ha OCHOBE CBOMCTB.
JdemoncTpanmn: ['openne >TuneHa. OTHOIIEHHE STUJICHA K pacTBOpaM IepMaHraHaTa Kaiaus U OpOMHOI Boje.
[losyuenue sTriieHa peakuuen Aerupartauy 3TaHOJA.
3 | Jduennl u kayuyku. IloHsATHE O AMEHAX KaK yTJIEBOJOPOJAX C ABYMS ABOWHBIMHU CBA3sIMU. CONPSKEHHBIE JUEHBI.
Xumudeckue cBocTBa OyTagueHa-1,3 u wu3ompeHa: obeclBeuMBaHHWE OPOMHON BOIBl M IOJUMEPHU3AILUS B
Kayuyku. HatypanbHblil ¥ cuHTeTHUECKUE Kayuyyku. Pe3nHa.
Jemoncrpanmn: PasnoxeHue kaydyyka TIpM  HarpeBaHMHU, HCIBITAHUE TPOAYKTOB  PA3NOXKEHUS Ha
HENPEeIeIbHOCTb.
4 | Anxkpebl. AnetuneH. XUMHUYECKHE CBOWCTBA alleTHJICHA: TOpPEHME, OOeclBeYMBaHME OpPOMHON BOJBI,

NPUCOEANHEHNE XIOPOBOAOPOJA M THApartanus. IIpuMeHeHHe aleTWleHa Ha OCHOBE CBOICTB. MexkmaccoBast
H30MEpHs C alKaJueHAMH.

Jdemoncrpamnu: ['openne anetwieHa. OTHOIIEHME aleTHICHA K PAacTBOpaM I€pPMaHTaHaTa Kaius W OpOMHOM
Bojzie. [lomydenne anetniaeHa — rUAPOIN30M KapOuaa KasbIus.
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Apenbl. ben3on. Xwummudeckwe CcBoiicTBa O€H30i:@: TOpPEHHE, pEAKIUH 3aMeIleHHs (TaJoTeHHpOBaHUE,
HUTpoBanue). [IpuMeHeHHe OCH301a Ha OCHOBE CBOCTB.
Jemonctpanmu: OtHomeHne GeH305a K pacTBOpaM IepMaHTaHaTa Kajaus U OpOMHOII Boze.

IlpupoaHble MCTOYHMKH YIJIeBOAOPOAOB. IIpupomHblil ra3: cocTaB, IpPUMEHEHNUE B KAUECTBE TOILIUBA.

Heds. Coctas u nepepabotka HedtH. [Tleperonka ved . Hedrempo gy KTsl.

JemoncTpanun: Komekius o6pasnos HedptH U HedrenpoaykToB. Kosmekmus «KaMeHHBIH yroib M IpOIyKIUSL
KOKCOXHMHYECKOTO MPOU3BOJICTBAY.

IlpakTHyeckue 3aHATUA:
AJKUHBI. ApEHBI.

JlaGopaTtopHble padOTHI:
O3HakoMJIeHHE C KoJuleKnueil o6pas3noB HedTH U MPOIyKTOB ee nepepaboTku. O3HAKOMIEHHE C KOJUIEKIHeH KaydyKoB
1 00pa3uamMu U3/ieauil U3 PEe3UHEI.

Tema 2.3.
Kuciopoacone pkamue
OpranmyecKue
COeIUHECHUSA

Coneprxanue y4eOHOTO MaTepHaia

1

Cmuprel. [lonmydyeHue 5TaHONla Opo’kKeHHEM TIIIOKO3Bl W THApaTanueil 3TuieHa. [ MIOpOKCHIBHAs TpyIIa Kak
¢ysknronaneHas. [loHATHE O TpeleNbHBIX OJHOATOMHBIX CHUpPTaX. XUMHYECKHEC CBOWCTBA ITAHOJA:
B3aUMOJICHCTBUE C HATpHeM, 00pa30BaHHE MPOCTHIX M CIIOKHBIX A(UPOB, OKUCICHUE B ajbierun. lIpuMeHeHUe
3TAaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCICIACTBUS H MPEayIpeKACHHUE.

ImnepruH Kak MpeACTaBUTElb MHOTOATOMHBIX CUPTOB. KadecTBeHHas peakiyss Ha MHOTOATOMHBIC CITHUPTBI.
[MpumeHeHNE IMICpUHA.

Jemonctpanmu: OkucieHHe cnupTta B anpjern]. KaduecTBeHHBIE peakIMi HA MHOTOATOMHBIC CIIHPTHL.

®enos. dusnueckue W XIMHUYECKHE CBOWCTBa (eHoNia. B3amMHOe BIMsSHHE aTOMOB B MOJICKyJe (eHoma:
B3aUMOJICHCTBUE C TUAPOKCUIOM HATPUs M a30THOM KucioToi. [IlprMeHeHne ¢eHoIa Ha OCHOBE CBOMCTB.
JemoncTpanmn: PactBoprMoCTs (eHONa B Boje npu OOBIYHOW TeMIiepaType W IpH HarpeBaHHH. KadecTBeHHBIE
peaknuu Ha (QEHOIL.

Anspernapl. Ilonstue 00 ampaerupax. AnpAerujgHas Ipynmna kak (yHKuuoHampHas. DopMalbIerni M ero
CBOJICTBA: OKHCIICHHE B COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAHOBJICHHE B COOTBETCTBYrowmmii crupt. IlosydeHue
QIIBJICTHIOB OKHCIICHHEM COOTBETCTBYIOIIMX CIUPTOB. [IpuMeHeHHe (popManbaeruia Ha OCHOBE €ro CBOMCTB.
JdemoHcTpamus: Peakius cepeOpsiHOro 3epkajia anpaerniioB. OKHCICHHE albJICTHIOB B KHUCIOTY € NOMOIIBIO
ruapokenga memu(ll).

KapbonoBble kucaorbl. [loHsTHE 0 KapOOHOBBIX KHCIOTax. KapOokcuibHas Tpymma Kak (YHKIHOHAIbHAS.
l'oMonoruueckuii psixg NpenebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlodydeHue KapOOHOBBIX KHCIOT
OKHCJICHHEM aJlbJICTHAOB. XWMHYECKHE CBOWMCTBA YKCYCHOW KHCIOTHI: OOIIHME CBOWCTBA C MHHEPAJBHBIMH
KUCJIOTAaMH W peakius dtepudukanmuu. [[puMeHeHne yKCYCHOW KUCJIOTBI Ha OCHOBE CBOWCTB. BwIcmive >kupHbBIC
KUCJIOTHl Ha IpUMEpPE NaTbMHUTUHOBOM U CTEapUHOBOM.

Caoxnple d¢gupbl u skupbl. TlomydueHne ciaoxHBIX d¢upoB peaknueil stepudukammu. CraoxkHsle 3QUpH B
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npupoje, ux 3HaueHue. [IpuMeHeHne cI0XHBIX 3(UPOB HA OCHOBE CBOWCTB.
XKuper xak cioxasie 3¢upsl. Kinaccudukamus xupoB. XUMHAYECKHE CBOWCTBA KUPOB: THAPOJH3 U THAPUPOBAHHE
KUIKUX KUPOB. [IpuMeHeHe )KUpOB Ha OCHOBE CBOHCTB.MbLa.
Jemonctpamun: Komekiust 2QUpHBIX Mace.
6 | YraeBoabl. YrieBonpl, MX KiIacCH(pUKaUUsA: MOHOcaxapuipl (ITOK03a, (pYyKTo3a), aucaxapuibl (caxaposa) U
nojmcaxapuibl (Kpaxmail ¥ HeJUI0I03a).
I'moko3a — BemECTBO C JBOWCTBCHHOW (YHKIUEH — albJCTUIAOCIHPT. XHMHUYECKHE CBOWCTBA TJIFOKO3BI:
OKHCJICHHE B IIFOKOHOBYIO KHCIIOTY, BOCCTAaHOBJCHHE B COPOHMT, clIHpTOBOE OposkeHme. [IpruMeHeHe TIIFOKO36I Ha
OCHOBE CBOIICTB.
3HayeHNEe YIJICBOJIOB B )KUBOW NMPHUPOJE W KU3HM YenoBeka. [IoHATHE 0 peaknusax MOJMKOHICHCAIIMH U THAPOJIHI3a
Ha pUMepe B3aUMONPEBPALLCHUN: [TII0K03a —> MOJMCcaXapul.
JemoHcTpanmm: Peakius cepeOpsHOro 3epkasia DIOKO3bl. OKHCICHHE TIFOKO3H B KHCJIOTY C IIOMOIIBIO
rugpokcuna memu(ll). KauectBeHnas peakuus Ha Kpaxmall
JlabopaTtopHble padOTHI: 1
VI3yueHne cBOICTB KHCIOPOICOACPIKANINX OPTAHWICCKAX COCIMHEHHH.
Tema 2.4. Cosiepkanne y4eOHOTO MaTepHaia 10
A3oTcogepkanmpe 1 | Amunsbl. Tlonsmme 00 amuHax AsmdaTideckne aMHHBI, WX KIACCH(UKAIUSI W HOMEHKIATypa. AHWIMH, Kak
OpraHu4ecKue opraandeckoe ocHoBanue. [lonydyenne anmmHa u3 HUTpoOeH3oa. [IpuMeHeHe aHWIMHA Ha OCHOBE CBOMCTB.
COeUHEeHMSI. HdemoncTpanuu: B3anMmoneiicTBre aMMuaKa U aHWIMHA C COJTHOM KUCTIOTOH. Peakums anumiHa ¢ OpoMHOM BOJIOH.
Tosumepni 2 | AMHHOKHCJIOTBI. AMHMHOKHCIOTEI Kak aMmdoTepHble mMMQYHKIMOHAIBHBIE OPTaHWYECKHE COCIUHCHHS.
XUMHUYECKHe CBOWCTBA aMHHOKHCIIOT. B3aMMOJCIHCTBHE CO IIENTOYaMHM, KHCIOTAMHU M APYT C APYToM (peakius
MOJIMKOHACHCANXH). [lemmuaHas cBA3b M MOJMIEHTHABL. [IpMMeHeHne aMPHOKUCIIOT Ha OCHOBE CBOHCTB.
HdemoncTpanuu: JlokazaTeabCcTBO HAMMYUS ()YHKIMOHAIBHBIX TPYTIIIT B PACTBOPAX aM HHOKHCIIOT.
3 | Beaku. IlepBuuHast, BTOpHWYHAsA, TPETHYHAs CIPYKTyphl OenkoB. XWMHUYECKHE CBOIicTBa OEIKOB: TOpCHHE,
JICHATypaIfys, THAPOJIN3, [[BETHBIC peakuy. bromornyeckne GyHKIMN OEIKOB.
JemoHncTpanun: PactBopenme um ocaxiaeHue OenkoB. L[BetHble peaxknum OenxoB. I'opeHHe NnTHYBEro mepa H
HIEPCTSIHOM HUTH.
4 | Homumepsl. benxu u noymmcaxapuipl Kak OHOMOIMMEPHL.
[Mnactmaccel. [onyuenue moamMepoB peakiyei moaMMepu3auny 1 MOJMKOHACHCAUA. TepMOIIaCTUYHbIE U
TepMOpeaKTHBHBIE IacTMacchl. [IpenctaButem mactMace. BomoxHa, nx xnaccuduxkamnus. [TonydeHnue BOJIOKOH.
OtnenbHBIE NPEACTABUTENN XIMHUYECKHX BOJOKOH.
JlaGoparopHbie pa0oTbI: 2
AMWUHBI.
AMUHOKHCTOTHL. benku.
M3yueHune cBOWCTB OCJIKOB.
IIpakTyecKkue 3aHATHS: 4
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PacnosnaBaHme MmIacTMacc W BOJOKOH.

Pemenne OKCIICPHUMCHTAJIbHBIX 3a/la4 Ha PI,I[CHTI/I(I)I/IKaI_II/I}O OpPraHNn4e€CKux COCJTMHCHUH.

Jud hepeHnupoBaHHbIH 3a4eT

Bcero:

78

I[JIH XapPaAKTCPUCTUKU YPOBHS OCBOCHUSA yqe6H0ro MaTepHrajia HCIIOJb3YHOTCA CIICAYIHOIINC 0003HAYCHHSI:

1. — o3HaKOMUTENBHBIN (Y3HAaBaHUE paHEe U3YYCHHBIX OOBEKTOB, CBOMCTB);

2. — peNpOIYKTUBHBIN (BBIITOJIHEHUE ACATEILHOCTH 110 00pa3ily, HHCTPYKIIMH HIIU TIOJT PYKOBOJICTBOM);
3. — MPOAYKTUBHBIN (MIJITAHUPOBAHUE U CAMOCTOSTEIBHOE BHITIOJIHEHHE JIEATEIbHOCTH, PEIICHHE MPOOIEMHBIX 3a71a4).
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3. YCJIOBUS PEAJIM3ALIMA PABOYEIl IPOrPAMMBI YYEBHOM
TUCIUTIINHBI

3.1. TpeOoBaHNsi K MUHMMAJIBLHOMY MATePHAJILHO-TeXHUYECKOMY 00ecreYe HUI0
Peanuzanust mporpaMMel JUCHHUIUIMHBI TPEOyeT HaIMUus yueOHOTo KaOuHeTa XUMHH.

O6opynoBanue yueOHOro kabuHeTa:

— TI0CAJI0OYHBIE MECTa IO KOJMYECTBY OOYUJarOIIXC S,

— pabouee MeCTO IpernoaBaTes,

— KOMIUJIEKT 3aKOHOJATeILHBIX ¥ HOPMATHBHBIX JOKYMEHTOB,
— KOMITJIEKT y9€0HO-METOMICCKON TOKYMEHTAIUH,

— JIEMOHCTPAIMOHHBIN CTOI,

— JIOCKa ayIMuTOpHAs,

— BBITSDKHOU IKad,

— y4eOHO-HaISIIHbIE TOCOOUS 10 XUMUH,

— 1abopaTopHOE 000pyIOBaHUE.

Texnudeckue cpeacTBa O6y‘-IeHI/I$IZ

— KOMITBIOTEP C JIMIEH3MOHHBIM HPOTPAaMMHBIM OOECHEUEHHEM, MMEIONMM BBIXOJ B CETh
HurepHer;

— MyJBTUMEINA TIPOEKTOP;

— MIPUHTED;

— MPOrpaMMHOE 00ecIIeYeHHUE.

3.2. UnopmanuoHHoe odecrieyeHue 00ydeHust
IlepedeHnsb yueOHbIX U3aaHuil, MUHTE pHET-pecypcoB, 10NMOJHUTEIbHOM JIUTE PaTyPbl
OcHOBHbIE HCTOYHUKH:

1. Tabpuensn, O.C. Xumus: yue0. Xumus 10 xnacc. bazoBsiit ypoBens / O.C. I'abpuenss. -
7-e u3n., crepeotutt.- M.: JIpoda, 2022.-191

2. TaopuensH, O.C. Xumus: yued .Xumus 10 xiacc. baszossrit yposens / O.C. 'abpuernsiH. -
5-e u31., crepeotun.- M.: JIpoda, 2022.-223

3. Epemun, B.B. Xumus: yue6. Xumus YrnyoneHusiii ypoBenb: 11 kmacc/ B.B. Epemun,
H.E. Ky3emenko, A.A. Jlpoznos, B.B. Jlykun.- 7-e¢ u3n., crepeorun.-M.: JIpoda, 2021-
477

I[OHOJIHPITCJILHLIG HCTOYHHUKHU:

1. TabpuensH, O.C. Xumus: yued . Xumus 10 xnace. bazossriit yposens / O.C. 'abpuenss. -
7-e u3n., crepeorun.- M.: [lpoda, 2019.-191

2. Tabpuensn, O.C. Xumusa B Tecrax, 3afadax U ynpaxkHeHusix: yueO. [locobue mis cTyn.
yupexaeHuit cpea. mnpod. obpazoanus / O.C. T'abpuensn, I'.I'. JlbicoBa.- M.:
Axanemns,2011.- 224 c¢. (paccMOTpEHO Ha 3acelaHWU TMPEIMETHBIX (IIMKIOBBIX)
KOMUCCHU)
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3.

INabpuensn, O.C. Xumus. 10 wracc: KOHTPOJIBHBIE U MPOBEPOYHBIC PAOOTHI K yIEOHHUKY
O.C. T'abpuensna «Xumus.10 wimacc. bazoBwiii ypoBenb» / O.C. T'abpuensn, [LH.
bepeskun, A.A. YmaxoBa.- M.: [Ipoda, 2009.- 253 c. (paccMOTpeHO Ha 3aceTaHUU
MPEIMETHBIX (IIMKIOBBIX) KOMHCCH )

HNuTepHeT-pecypenl:

=

10.

11.
12.

13.
14.

15.

16.

AJIXUMUK: caiit JI.IO. AnuxGepoBoii [Dnekrponnsiii pecype]/ URL: www.alhimik.ru
lNazera "Xumus" u cailt mist yautens " uay Ha ypok xuMuu'[DyeKTpoHHBIH pecypcl/
URL.: httpz//him.1september.ru

EmuHoe okHO mocTyna kK 00pa3oBaTebHBIM pecypcaM [DnekTpoHHEIH pecypc]/URL:
hitp://window.edu.ru/

Emunas xostekius 1u@poBBIX 00pa30BaTENBHBIX PECYpCcOB [DIIEKTpOHHBINH pecypc]/
URL.: http:/school-collection.edu.ru/

Kypnan «Xumus u  xumuka» [DnekrpoHHbId  pecypc]/URL:  httpi//chemistry-
chemists.com/index. html

3aHuMarenbHas XUMHUS: BCe O Meraniax [DnekrpoHHbId pecypc]/ URL:  httpJ//all-
met.narod.ru

Manyiinos, A. B., Poguonos, B. 1. OcuoBbl xumun. HTepHET-y4eOHUK. [DIEKTPOHHBIN
pecype]/ URL: http//www. hemi.nsu.ru/

Hayuno-nonynsapusiit kanan SIMPLE-SCIENCE. 3anumarensHble XUMHUYECKUE ONBITHI U
MHTEPECHBIE  DKCIIEPUMEHTHI MO0 XUMHH [DIIEKTpOHHBIH  pecypc]/ URL:
hitp://simplescience.ru/video/about:chemistry/

OmnJtaiiH-CIpaBOYHHK XUMHUECKUX 3ieMeHToB WebElements[Dnekrporusiii pecypc]/
URL.: https//webelements.narod.ru

Opranuueckas XUMHS: 3JEKTPOHHBIN YU4E€OHMK JUIsl CpeIHEd WIKOJbl [DIEKTPOHHBIN
pecype]/ URL: http//Awww.chemistry.ssu.samara.ru

OTKpBITHIN KOJUTEIDK: XuMHUs [DnekrponHblil pecype]/ URL: www.chemistry.ru
[lonynsipuast OuOIMOTEKAa XUMHYECKUX SJIEMEHTOB [DnekTpoHHBbINH pecypc]/  URL:
http//n-t.ru/rifps/

IMopran ecrecTBeHHBIX HayK [DsekTponHbIi pecypc]/URL:http://e-science.ru/

Caiit Alhimikov.net: mone3nast nudopmanus nmo xumuu [Dnekrponusiii pecypc]/ URL:
hitp://www.alhimikov. net/

denepanbHbIN EHTP WH(QOPMAIOHHO-00pa30BaTEIbHBIX PECYPCOB [DICKTPOHHBIH
pecypc]/URL: http//cior.edu.ru/

XuMus 15 BCeX: MILTIOCTPUPOBAHHBIE MaTEpUAIIbl 1O OOILEH, OpPraHMYECKOu U
Heopranuveckoil xumuu [Dnexkrpornsiii pecypc]/ URL:http://school-sector.relarn.ru/nsm/
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHON

JUCHUILIJINHBI

KoHTpoJIb M OLleHKa Pe3yIbTaTOB OCBOCHUS JUCLMIUIMHBI OCYLIECTBIISETCS NpEnojaBaTeieM B
Ipolecce MPOBEICHUS MPAKTUYECKUX 3aHATHI U 1a00paTOPHBIX paboT, TECTUPOBAHUS, A TAKKE

BBITIOJIHEHU A O6y‘IaIOIlII/IMI/IC$I UHIANBUAYAJIbHBIX BaI[aHl/If/'I.

OcBoenre conepkanus ydeOHOU TUCIMITIMHBI «XUMUs», 00eCTieunBaeT
JIOCTIDKCHHE CTYJICHTAMU CJICIYIONMX pe3yJabTaTOB:

@ opMBbI M METO/BI
KOHTPOJISI M Olle HKH
pe3yJbTaToB
o0y4ye HUS

Jluunocmmnoix:

- YyBCTBO TOPJOCTH U YBAKEHHS K NCTOPHU U JOCTIDKCHUAM OTEUYECTBEHHOU
XUMUYIECKOM HayKH; XUMHYECKHA TPAMOTHOE TOBEACHHE B Mpo(eCCHUOHAILHON
JEATEILHOCTH W B OBITY TpU OOpAaIlCHHH C XHMHYECKUMH BEIECTBaMH,
MaTepHagaMu U MpoLeccamuy;

- TOTOBHOCTbH K IPOJODKCHHIO 00pa30BaHMsI M TMOBBIMICHMS KBaJIU(HUKaIWyM B
m30paHHOW MPO(eCCUOHAITLHON JIEATECIILHOCT U O0OBEKTHBHOE OCO3HAHKE
PO XMMUYECKUX KOMIIETEHLIMA B 3TOM;

- YMEHHE HCIONB30BaTh JOCTIDKCHUS COBPEMEHHOM XMMHYECKOHM HAayKd U
XUMUYIECKHUX TEXHOJOTHH JIJISI TIOBBIIEHUS COOCTBEHHOIO MHTEJIEKTYaJIbHOTO
pa3BUTHs B BBIOpPaHHOM MpO(eCCHOHAILHON J1eATEIbHOCTY;

TEKYLIMI KOHTPOJIb,
YCTHBIH OIpoc
KOHTPOJIbHBIE Pa0OTHI
OIICHKA BBITIOJHCHHUS
nabopaTOpHBIX U
NPaKTHIECKUX paboT

Memanpeomemmnoix:

- WCTIONIb30BAaHWE pAa3jMYHBIX BWIOB TIO3HABATEILHOM [EATEIBHOCTH U
OCHOBHBIX VHTEJUICKTYaJIbHBIX omepammii  (MOCTAHOBKM  3aJady,
(GopMyIMpOBaHMSA THIOTE3, aHAJIM3a W CHHTE3a, CPAaBHEHWs, 00OOIICHMS,
CUCTeMAaTH3alliK, BBIIBICHUS IPHYMHHO-CJICJICTBEHHBIX CBS3€H, IOHCKa
aHaJloroB, ()OpPMYIMPOBAHKSI BBIBOJIOB) JUJISI PEIICHHS TIOCTABIICHHOW 3a/1a4H,
NPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHWS (HAOIIOACHUS, HAYYHOTO
SKCTIEPHMEHTA) NI M3YYCHHS PAs3iIMIHBIX CTOPOH XUMHYECKHX OOBEKTOB H
NpOIIECCOB, C KOTOPHIMH BO3HHMKAE€T HEOOXOAMMOCTh CTAJIKUBATHCA B
npod)eCCHOHATIFHON cdepe;

- WCTOJIb30BaHUE pa3IMIHBIX WCTOYHUKOB JUISI TOJMYYCHUS XUMMUYECKOU
MH(pOpPMALWKY, YMEHHE OLECHUTH €€ JOCTOBEPHOCTD /IS JOCTIDKECHUS XOPOIINX
pe3ynabTaTOB B Mpod)eCCUOHAITLHON cdepe;

YCTHBIH OIpoC,
TIMCHMEHHBIE
KOHTPOJIbHBIE PabOTHI,
OIICHKA BBITIOJTHCHHUS
nabopaTOPHBIX U
MPaKTHIECKUX padoT,
OIICHKa TEKYIIETO 1
WUTOTOBOTO KOHTPOJIS

IlIpeomemnmnbix:

- c(hOpMHUPOBAHHOCTH TPEJCTABICHWI O MECTE€ XHMHH B COBPEMEHHOU
HAyYHOH KapTUHE MUpa; TIOHHMAHHE pOJIM XUMUHM B  (POPMHUPOBAHHH
Kpyrosopa ¥ (yHKIMOHAJIGHOM TIpaMOTHOCTH 4YeJIOBEKa [UJI1 pELICHH
NPaKTUYECKUX 3a/1a4;

- BJAJICHME OCHOBOIOJATAIONMMH XUMHYECKHIMH TIOHATHAMY, TEOPHSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSMU; YBEPEHHOE TMOJb30BAaHUE XHMHUIECKOM
TEPMHHOJIOTHEN Y CUMBOJIHKON;

- BJaJCHAEC OCHOBHBIMM METOJIaMH HAYYHOTO TIO3HAHHS, WCTIONb3YEMBIMU B
XUMUM: HAaOJIOZICHHEM, OIMCaHUEM, M3MEpPEHHEM, SKCIIEPHMEHTOM; yMEHHEe
00pabaThIiBaTh, OOBSACHATH PE3YyIbTATHl TPOBEJCHHBIX OMBLITOB U JENaTh
BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH MPHUMEHATh METOHAbI TMO3HAHMS MPU
PEIICHAN NPAaKTUYECKUX 3a/1a4;

- c(hOpMHUPOBAHHOCTh YMCHUS JaBaTh

KOJIMYCCTBCHHBIC OICHKH H

YCTHBIH 0Mpoc,
KOHTPOJIbHBIC
NMChbMEHHBIE PA0OTHI
OIICHKA BBITIOJHEHUS
MPAaKTHIECKUX paboT
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MPOM3BOJIMTH PACUEThI [0 XMMHUECKUM (hOPMYJIaM U ypaBHCHHSIM

- BIAJCHHC TMPAaBWIAMH TEXHUKA OC30MACHOCTH TPH  HCIOIb30BaHUN
XUMHYCCKHUX BCUICCTB,

- c(OpMHUPOBAHHOCTH COOCTBEHHOW TMO3WIMM TI0 OTHOIICHUIO K XUMHYECKON
uH(DOpMAIWH, TIOTyIaecMOi U3 Pa3HbIX MCTOYHHKOB.




