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Pabouast mporpamma ydyebnoi mucumminabl OJ1b.08 Xumus pazpaborana Ha OCHOBE MPUMEPHOM
OporpaMMbl  y4eOHOM JUCHUIUTUHBI «XHUMHUS» s TPOPEecCHOHATBHBIX 00pa30BaTeIbHBIX
OopraHu3anyii. Ui NpodecCHOHATBHBIX 00pa30BaTENbHBIX OpPraHU3allUil, PEKOMEHIOBAHOTO
denepanbHBIM rOCy1apCTBEHHBIM aBTOHOMHBIM YupexaeHneM «DeaepalibHblii HHCTUTYT pa3BUTHUS
obpazoBanus» (PI'AY «PUPO») , mporokon Ne 3 ot 21 utons 2015 r. PeructpanioHHsiii HoMep
peuensuu 385 or 23 urons 2015 r. PI'AY «DUPO», a Takke DenepanbHOro rocyaapcTBEHHOTO
obpazoBatensHOro crangapra (gasee ®I'OC) mo cnenuanbHOCTH CPEAHEr0 MPOQPEeCcCHOHATHHOTO
obpazoBanus (manee CIIO), yTBep»)AEHHOTO MpUKa3oM MHHHCTEPCTBA 00pa30BaHUS M HAyKU
Poccutickoit ®deneparuu ot ot 22.04.2014 Ne 387

.23.02.05 Dkcruryatanys TPaHCHOPTHOTO 3JIEKTPOOOOPYIOBaHHMS M aBTOMATHKU (1O BHAAM
TPaHCIOPTA, 32 UCKIIOYEHUEM BOJAHOIO)

Paccmotpena Ha 3acenanuu [11[K Ha 3acemanuu MpeaIMETHO — IUKIOBOM KOMHCCHU  COIHATIBHO -
YKOHOMHYECKUX, MATEMATHYCCKHUX JUCIUILINH W JUCIHILIAH €CTECTBEHHO-HAYIHOTO ITHKJIA.
[Tporoxon Ne 9 ot «22» anpens 2020 r.

¢

[Ipencenarens ITIK /\r Z J.B. CunyHnoBa

Opranumzanus-pazpadotunk: [AIIOY TO «TroMmeHCckHil KOMIEMK  TPaHCIOPTHBIX
TEXHOJIOTUH U CEPBUCA.

Pa3zpaboruuk:
CamBenssin  A.O., mnpemnoaaBarenb BbicHiel kBanudukanuonHoit kareropuun [AIIOY TO
«TrOMEHCKMI KOJUIEK TPAHCIIOPTHBIX TEXHOJIOTUI U CEPBUCA.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOI
JUCIHUIIVIMHBI OJb.08 XUMU

1.1. MecTO AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/ibHOM NPOrpaMMbl:

VYueonas qucuurmumaa OJ1b.08 Xumus sBisieTcst 00s3aTeIbHON YacThI0 00111€00pa30BaTEILHOTO
LUKJIa OCHOBHOM 00pa3oBaTeibHOM nmporpaMmbl B cooTBeTcTBUU ¢ ®I'OC crienuanbHOCTH
cpenHero npoheccuoHaIbHOTO 00pa30BaAHMS

23.02.05 OkcmiyaTaius TPaHCIOPTHOTO JIEKTPOOOOPYI0BaHUS U aBTOMATHKH (IO BUAAM
TPAHCIIOPTA, 32 HCKIOUYEHUEM BOHOTO)

VYyueonas qucuumumaa OJ1b.08 Xumus obecrnieunBaeT popMupoBaHUE OOIMKUX KOMITETCHIIUN B
cootBeTcTBUM ¢ PI'OC criennanbHOCTH CPeTHETO MPOPECCHOHATHHOTO 00pa30BaHUs
23.02.05 OkcmiyaTaius TPaHCIOPTHOTO JIEKTPOOOOPYI0BaHUS U aBTOMATHKH (IO BUAAM
TPAHCIIOPTA, 32 HCKIOUYEHUEM BOTHOTO)

Ocoboe 3HaueHNEe UCIUIUIMHA UMEET MPH (POPMUPOBAHUH U PA3BUTHU CIIEIYIOIINX KOMIIETCHIIUIA:

Kon HanmMmenoBanne oOmMX KOMIIETEHITAN

OK 1. [TonnmaTh CyImIHOCTh M COIMAIIBHYI0 3HAYMMOCTh CBOei Oynymieir mnpodeccuu,
IIPOSIBJISITh K HEM YCTOMYMBBIN MHTEPEC

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO ACSITENbHOCTD, BEIOUPATh TUIIOBBIE METOJIBI U CIIOCOOBI
BBITIOJTHCHHSI TPO(ECCHOHATBHBIX 3a/1a4, OIICHUBATH X Y(P(PEKTUBHOCTH M KAYECTBO

OK 3. [IpuHuMaThe pelieHus B CTaHJAPTHBIX M HECTAHJAPTHBIX CUTYALMSIX M HECTH 3a HHUX
OTBETCTBCHHOCTD

OK 4. OcymiecTBiIsITh MOUCK W UCHOJb30BaHHE HH(OpPMANUK, HEOOXOAMMOW s

3(¢(HEKTUBHOTO BBIMOJTHEHUS TPO(PECCHOHANBHBIX 3a7ad, MpodhecCHOHATBFHOTO U
JUYHOCTHOTO Pa3BUTHS

OK 5. Hcnonb3oBanne  MHPOPMAIMOHHO -  KOMMYHUKAIlMOHHBIX  TEXHOJOTMH B
po(eCCHOHATBHON IeITeTbHOCTH
OK 6. PaGotarr B KoJUleKTMBE M KoMaHJe, 3((EeKTUBHO O0OWAThCs C  KOJUIEraMu,

PYKOBOJICTBOM, TOTPEOUTEISIMU

1.2. He.]'ll) U IVIAHUPYEMBIC PE3YJbTAaTbl OCBOCHUSA NUCHUILJIMHDBI:
B paMKax nporpaMmbl y‘le6HOﬁ JAHUCIUITTHMHBI O6y‘{aIOH.II/IMI/IC$I OCBanWBAaKOTCAd YMCHU U 3HAHUS

Kon VYmMmeuunsa 3HaHus
OK 1. PacniosnaBats 3aauy B OCHOBHBIE HCTOYHHUKH UH(OPMAIMU U PECYPCHI IS
podecCHOHANEHOM KOHTEKCTE; peleHus 3a1a4 u npobieM B MpodeCCHOHATBHOM

aHAJIM3MPOBATH 33/1a4y M BBIICIATh | KOHTEKCTE.
e€ CoCTaBHbBIE YaCTH; ONPECIIATh
3Tarbl PEeNICHUS 33]1a41; BbISBIATH
1 3 HeKTUBHO MCKATh
nH(GOPMAITUIO, HEOOXOTUMYIO IS
pelIeHus 3a]1a9, COCTABHUTH TUTaH
JIEUCTBUS; ONPENETUTD
HE00XOIUMBIE PECYPCHI.

OK 2. Onpenenars 3aa4n NONUcKa Homenknarypa nHpOpMaOHHBIX UCTOUHUKOB,
nHGOpMaLUK; ONPENENIATh IIPUMEHSIEMBIX B IIPOGeCCUOHAIBHON
HEO0XOIUMBIE UCTOUHUKHU JEeSITENbHOCTH; IPUEMBI CTPYKTYPHPOBAHUS

nHPOPMALIUK; IIaHUPOBATH nHpopmanun; Gopmar opopMIIeHHUs pe3yIbTATOB




MpoIiecC MOUCKA; CTPYKTYPHUPOBATh
MOJIy4aeMyto HH()OPMAIIUIO;
BBIJICJIATH HAHOOJIEE 3HAYMMOE B
nepevyHe HHGOpMAIUU; OICHUBATh
MPAKTHYECKYIO 3HAYMMOCTh
PE3yNIbTAaTOB MOKCKA; OPOPMIIATH
pe3yJIbTaThl TIOUCKA

novcka nHdopMaun

OK 3. BricTpanBaTe TpackTopuu CoBpemeHHas HayyHas U podeccuoHaIbHas
po¢eCCUOHANBHOTO U TEPMHUHOJIOTHS; BO3MOKHBIE TPAEKTOPUH
JIMYHOCTHOT'O Pa3BUTHSA Ipo¢)eCCHOHANBHOTO PAa3BUTHSI U CAMOOOPa30BaHUS

OK 4. OpraHu3oBBIBaTH pPadoOTy OCHOBBI IPOEKTHOM 1€ATENBHOCTH
KOJIJIEKTHBA ¥ KOMaH]IbI;

B3aMMOJICHCTBOBATh C KOJIJIETaMH

OK 5. W3znarate cBOM MBICTTH Ha OCOoOEHHOCTH COLIMAIBHOTO U KYJIBTYPHOTO
rOCy/IapCTBEHHOM SI3BIKE; KOHTEKCTa; MpaBuiia 0QpOpMIIEHHUS TOKYMEHTOB.
0 OpPMITATH TOKYMEHTHI (TETpajH,
pedepatbl, cooOIEeH!s )

OK 6. OnuceIBaTh 3HAYNMOCTD IIpaBuna noBeaeHUs B XOJ€ BHITIOJTHEHUA

cBoel npodeccun

npodecCHoHaIbHON JACSITEeITBHOCTH

2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOI TMCHUIIMHBI U BH/IbI YUeOHOH padoThl

Bua y4yeOHoii padoThI

O0BeM yacoB

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM 1M CHHMIIJIMHBI 117
B TOM YHCIIE:

TEOpeTUIeCKoe 00yueHne 62
nabopaTopHble paboThI 8
NPaKTUYECKHUE 3aHATHS 8
CamocTosTenpHas padoTta 39

IIpomeskyTOouHAs aTTecTALMS

1 cemectp — npyrue
(OpMBI KOHTPOJIS

2 cemecTp —

TG depeHIIMPOBAHHBIN
3a4eT




2.2. TemaTudeckuii aH u cogepkanne yueonon qucrumauabl OJ1b.08 Xumus

Hanmenosanue paznenos u

CopnepxaHue yueOHOT0 MaTepuana U GOpMbI OpTaHU3aLUH JEATEIFHOCTH 00YJaOIIUXCs O6bem Konpt
TEM B yacax KOMIICTCHIIMU,
(OpMHUPOBaHUIO
KOTOPBIX
CrocoOCTByeT
QJICMCHT
IpOrpamMMmBbl
1 2 3 4
Conepxanue y4eOHOrO MaTepuaia
HayuHble MeTO/IbI TO3HAHUS BEIECTB M XUMUYECKHX SIBICHUIMA
Brenenue 2
Posb 9KcriepuMeHTa ¥ TEOPUH B XUMUHU
MoenupoBaHHe XUMHYECKUX MTPOIIECCOB
Paznen 1. OO011ast 1 HeOpraHuyuecKast XUMHs 42
Coneprkanue y4eOHOro MaTepuaia OK 1.
1.1.1. | OcHOBHBIE IOHATHUS XUMHUH OK 2.
1.1.2 | BewecTBO OK 3.
1.1.3 | atom OK 4.
1.1.4 | monekyna OK'5.
1.1.5 | XuMHYECKHIi DIIEMEHT OK'7.
1.1.6 | ammoTtponus OK8.
1.1.7 | mpocTble U CIIOXKHBIE BENeCTBA OK9.
1.1.8 | xaueCTBEHHBIN M KOJIMYCCTBECHHBII COCTAB BEIICCTB
1.1.9 | xuMuueckue 3HaKu U HOpMyJIbI 2
1.1.10 | oTHOCHTEIbHBIC ATOMHASI ¥ MOJICKYJISIPHAS MACChI
Tema 1.1. 1.1.11 | KOJIM4YECTBO BEIIECTBA
OcHoBHbIE TIOHATHSA 1 1.1.12 | OcHOBHBIE 3aKOHBI XUMUHU
3aKOHBI XUMHH 1.1.13 | Crexromerpusi
1.1.14 | 3akoH coXpaHEHHs MacChl BEIECTB
1.1.15 | 3aK0oH IOCTOSIHCTBA COCTABA BEIIECTB MOJIEKYIIIPHOM CTPYKTYPHI
1.1.16 | 3akoH ABOTa/IpO M CJIEJICTBUSI HX HETO
1.1.17 | PacdeTHbIe 3a/1a4¥ Ha HAXOXICHUE OTHOCUTEIHLHOW MOJIEKYJIIPHON MacChl, ONIpeIeNIeHHe MacCOBOM 0N
XMMHWYECKHX 3JEMEHTOB B CJIO)KHOM BEIIIECTBE
CamocrosHHas pabota Nel 4

Cosznanue npe3eHTaIum:

«AoTponHsle MoanGHUKaUH yriiepoa (anmas, Tpadur), Kuciiopoaa (KUCJIOpo, 030H), 0JI0Ba (cepoe 1 Oenoe 0JI0BO)».

[Toaroroska pedeparos:
«IToHsITHE O XMMUUECKOH TEXHOJIOTHUH, OMOTEXHOJIOTHH ¥ HAHOTEXHOJIOTUI .
Pemenne pacyerHsIx 3a1a4 110 TeMe «OCHOBHbIE IOHSTHUS U 3aKOHBI XUMHUI

Tema 1.2.

Coneprxanue yueOHOr0 MaTepHuaia




Ilepuoauueckuii 3aKk0H U
IIepuonuueckas cucrema
XUMHUYECKHUX AJIEMEHTOB
J.1. Menneneena u
CTPOEHHE aToMa

121 Ilepuonnueckuii 3axon J[.11. Menneneena.

122 Otxperrue JI.1. MenneneeBsiM [leproamaeckoro 3akoHa

1.2.3 Iepuonnueckuii 3axoH B popmyiupoke [.11. Menneneesa

124 [Tepuoandeckast TabnHIIa XUMIUYECKUX DIIEMEHTOB — TpadudecKoe 0TOOpaKeHNE IEPHOINIECKOTO 3aKOHA

1.25 CrpyKTypa NepruoAndYecKor TabIHIbl: IEPHOJIBI (MaIble M OOJIBIINE), TPYIIIHI (TJIaBHAS U TTOO0YHAs)

1.2.6 Crpoenue aToma u nepuoauueckuii 3akox /I.11. Menneneesa

1.2.7 ATOM — CI0KHAas YacTHIA

1.2.8 Snpo (IpOTOHBI M HEUTPOHBI) U 3IEKTPOHHAS 000JI0YKa

1.2.9 M3oToms!

1.2.10 | CrpoeHue 371eKTPOHHBIX 000J0UYEK aTOMOB AJIEMEHTOB MaJIbIX [IEPUOT0B

1.2.11 | OcobGeHHOCTH CTPOCHHS IIIEKTPOHHBIX 000JI0YEeK aTOMOB 3JIEMEHTOB OOJBIINX IIEPHOIOB (TIEPEXOTHBIX
3JIEMEHTOB)

1.2.12 | Toustue 06 opburasx. s-, p- u d-OpGuranu

1.2.13 | DnekTpoHHBIE KOHQUTYPAIIH aTOMOB XUMHYICCKHIX 3JICMEHTOB

1.2.14 | CoBpemenHas GpopMyIupoOBKa NEPHOANUECKOTO 3aKOHA

1.2.15 | 3HaveHHUE MEPUOINICCKOTO 3aKOHA W MEPUOJUUECKON CHCTEMBI XUMUUeCKuX deMeHToB J[.1. Mennemeena st
pa3BUTHA HAYKH U IOHAMAaHUS XUMHYECKON KapTHHBI MHPa

IMpaktryeckas padoraNel MogpennpoBanue nmoctopoenus llepuomuaeckoil TaGNUIBI XUMUYECKUX SIEMEHTOB

CamocrosrenbHas pabota Ne2

IoxaroroBka pedeparos:

«PamgmoaktBHOCTB. Mcionb30BaHNe paquoakKTHUBHBIX U30TOMOB B TEXHUUSCKUX IEX. PEHTT€HOBCKOE M3ITyUEHHUE U €T
HCTIOJIB30BaHUE B TeXHUKE. MOIEIMpOBaHHE KaK METO/I IPOTHO3HPOBAHHUS CHTYallUH HA TIPOU3BOICTBEY.

Pewenue 3anay no teme «Ilepuoanueckuii 3akoH u Ilepuonnyeckas cucreMa xumuueckux snementoB .M. MenneneeBa u
CTPOCHHE aTOMay»

Tema 1.3.
CrtpoeHue BeliecTBa

Copneprxanne yaeOHOr0 MaTepHuaia

1.3.1 Honnasa xumuyeckas cBs3b

13.2 KaTnonsl, nx o6pa3oBaHue U3 aTOMOB B pe3yJIbTaTe MPONecca OKUCICHHS

133 AHHMOHBI, NX 00pa30BaHKE U3 aTOMOB B pe3yJIbTaTe MPOIeCca BOCCTAHOBICHUS

1.34 Honnas CBs3b, KaK CBA3b MCKAY KaTUOHAMH U aHUOHAMMU 3a CUET JJICKTPOCTATUUCCKOIO IPUTAKEHHUA

135 Krnaccudukarus HOHOB: IO COCTaBy, 3HAKY 3apsijia, HAIMIHUIO THAPATHONH 000I0UKH

1.3.6 HonHble KpUCTANINUECKUE PEILIETKH

137 CBoiicTBa BEIIECTB C HOHHBIM THIIOM KPHCTATNYECKON PEIIeTKH

1.3.8 KoBanenTHass xumMn4aeckas CBI3b

1.3.9 MexaHn3M 00pa3oBaHUs KOBAJICHTHOH CBs3M (OOMEHHBIH M JIOHOPHO-AKIETITOPHBIN)

1.3.10 | DnexTpOOTPHULATEIEHOCTD

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 7.
OK 8.
OK 9.




1.3.11 | KoBasueHTHBbIE OJISIpHAS U HENOJISIPHAS CBA3U

1.3.12 | KpaTtHOCTh KOBaJCHTHOU CBSI3U

1.3.13 | MounekynspHbIe 1 AaTOMHbIE KPUCTAIIMYECKUE PELIETKH

1.3.14 | CgoiicTBa BEWIECTB C MOJEKYISIPHBIMHI U ATOMHBIMHU KPUCTAJUIMISCKAMH PEIIECTKAMH

1.3.15 | Meraiunueckas CBA3b.

1.3.16 Mertannnyeckas KpHUCTaJJIMYECKas peIICTKa U MCTAJINIMYECKasA XUMHUYICCKasd CBA3b.

1.3.17 | ®usnyeckue CBOMCTBA METAJIIOB

1.3.18 | ArperaTHble COCTOSIHUS BEIIECTB U BOJOPOIHAS CBSA3b.

1.3.19 | Tsepmoe, xKHUIKOE U Ta3000pa3HOE COCTOSHUS BEIIECTB.

1.3.20 | Ilepexon BelIecTBa U3 OJTHOTO arperaTHOTO COCTOSIHUS B IPYToO€.

1.3.21 | BomopomHas CBA3b.

1.3.22 | YucTele BemecTBa U CMECH.

1.3.23 | TloHATHE O CMECH BELIECTB.

1.3.24 | I'oMoreHHbIE U TeTEPOTCHHBIE CMECH.

1.3.25 | CocraB cmeceii: 00beMHasi U1 MaccoBasi JI0JIM KOMIIOHEHTOB CMECH, MacCOBast ZI0JIsl IIPUMeECeH.

1.3.26 | lucnepcHBIC CUCTEMEL.

1.3.27 | IloHsaTHE O OUCTIEPCHOU CHCTEME

1.3.28 | lucnepcHas (haza U qUCTICPCUOHHAS Cpe/ia

1.3.29 | Kiaccudukanus qucIiepcHBIX cucTeM. [I0HATHE 0 KOJIOMIHBIX CHCTEMAaX

JlaGoparopnast pabota Nel IIpuroroBieHue cycneH3WU KapOoHaTa Kaiblus B Boje. [lomyueHue aMyIabCUHM MOTOPHOTO
Macya. O3HaKOMJIEHHE CO CBOICTBAMH JIMCIIEPCHBIX CHCTEM..

CamocrosrensHas pabota Ne3

Co3nanue npe3eHTaluii, IPOEKTOB:

«AHoMauu GpuU3nUecKuX cBoicTB Bo/ibL. JKuakue Kpuctaibl. MuHepaiibl ¥ TOPHBIE MOPO/IbI KaK IPUPOIHBIE CMECH .
CocraBnenune cxem, TabIuI

«[TonspHOCTB CBSA3M M MOIAPHOCTH MOJIeKybl. KonneHcarust. Tekydects. Bosronka. Kpucrammsanus. Cyonmumanust n
Jecyonumanust. OMyJIbCHH U CYCIIeH3UH. 3011 (B TOM uHcie a3po3oinn) u renu. Koarymsmus. Cuaepesnc».
BreaymuropHas pabota ¢ OYM: «XumMmudeckas CBs3bY, «J{HCTIEpCHBIE CHCTEMBD)

Tema 1.4. Bona.
PacTBops!.
DnexTpoauTHdecKas
JUCCOLMALUs

Conepxanne y4eOHOTO MaTepraa

1.4.1 Bona

1.4.2 PactBops!

1.4.3 PactBopenue

1.4.4 Bona kak pactBoputens

1.4.5 PacTBOopuMOCTS BeliecTs

1.4.6 HaCI)IIlICHHLIC, HCHACBINICHHBIC, IICPECHIIICHHBIC PACTBOPLI

1.4.7 3aBHUCUMOCTH PACTBOPUMOCTHU I'a30B, )KPI)IKOCTGﬁ 1 TBEPAbIX BEHICCTB OT PA3JIMYHBIX q)aKTOpOB

1.4.8 MaccoBas 1011 pacCTBOPEHHOI'O BELIECTBA

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 7.
OK 8.
OK 9.




1.4.9

SHGKTPOJ'II/ITI/ILICCKaH Jucconuanus

1.4.10 | DnexTpOIHTHI M HEINEKTPOIIHUTHI

1.4.11 | DneKTpOIUTHUYCCKAS JUCCOLUAIIHS

1.4.12 | MexaHH3MBbI MIEKTPOIUTHYECKOI JUCCOIMAIINHN /TSI BEIIECTB C Pa3IMYHBIMU THIIAMH XHMHUYECKOH CBS3U
1.4.13 | I'mppaTrpoBaHHbIE U HETHIPATHPOBAHHBIC HOHBI

1.4.14 | CrteneHb 3JMCKTPOTUTHYCCKON TUCCOITUALIUN

1.4.15 | CuibHbIE U ca0ble JIEKTPOIUTHI

1.4.16 | OCHOBHEBIC MOJIOKECHUS TCOPHH ICKTPOJIUTHUCCKON JUCCONUAINH

1.4.17 | KucnoTsl, OCHOBaHHS ¥ COJIM KaK JIEKTPOJIHUTHI

[Tpaktuyeckas padbora Ne 2 IlpuroTtoBiieHue pacTBOpa 331aHHOH KOHLEHTPAIHH.

CamocrosrtenbHas padora Ne 4

Pemenre pacyeTHbIX 3a/1a4 HAa MAaCCOBYIO JIOTIO PACTBOPEHHOTO BEILIECTBA.

Co3naHue Npe3eHTalu, IPOEKTOB:

«[TpuMeHeHne BO/IbI B TEXHUUECKHX LesiX. JKECTKOCTh BO/IBI M CIIOCOOBI e ycTpaHeHusl. MUHepaibHbIE BOIbI)
CocraBnenune cxem, TaOJIuUIL:

«PacTBOpeHHne Kak (PM3UKO-XUMUYECKHH Tporiecc. TemnoBsie 3¢ deKTh IpH pacTBOpeHNH. Kprctammornaparsn».
BreaymuropHas pabota ¢ OYM «PacTBOps

Tema 1.5.
Knaccudurkars
HEOPraHUIECKUX
COEJIMHEHUI U UX

CBOMCTBA

Copneprxanne yaeOHOro Marepuaia

151 KucnoTs! u ux cBoiicTBa

152 KHCIOTHI KaK JISKTPOJIUTHI, UX KIaCCH(UKAIHS 110 PA3IUYHBIM IIPU3HAKAM

153 XMMHYECKHE CBOMCTBA KHCIIOT B CBETE TCOPUH DIICKTPOIUTHICCKOM AUCCOLMALINN
154 Oco0eHHOCTH B3aUMOACHCTBHS KOHIICHTPUPOBAHHOM CEPHON M a30THO KUCJIOT C METAJUIAMH
155 OCHOBHBIE CTIOCOOBI ITOTYYEHHS KHCIOTHI

1.5.6 OCHOBaHUsI ¥ X CBOHCTBA

157 OcHOBaHUsI KaK JIEKTPOJIUTHI, UX KIacCH(UKALMS 110 Pa3InYHbIM IPH3HAKAM

1538 XMMHYECKHE CBOMCTBAa OCHOBAHHI B CBETE TCOPHHU IEKTPOIUTHYCSCKOH TUCCOIHAIINH
1.5.9 PasnoxeHrne HepaCTBOPUMBIX B BOJIE OCHOBaHUH

1.5.10 | OcHOBHEIE CITOCOOKI MTOTyYSHHS OCHOBAHUHN

1.5.11 | Conm 1 uX CBOHCTBa

1.5.12 | Comu KaK 3JIEKTPOIUTHI

1.5.13 | Comm cpemHue, KUCITBIE U OCHOBHBIC

1.5.14 | Xumu4ecku CBOICTBa coJiel B CBETE TCOPHH MICKTPOJUTHYESCKON TUCCOLMAIIUH
1.5.15 | CnocoOsl mony4eHus conen

1.5.16 | I'mpponus couneit

1.5.17 | OKcuabl ¥ UX CBOMCTBA

1.5.18 | Coneobpa3syromue u HecoieoOpa3yoIue OKCHIBI

1.5.19 | OcHoBHble, aM(OTEpHBIE M KUCIOTHBIE OKCHJIBI

1.5.20 | 3aBucHMOCTb XapakTepa OKCH/Ia OT CTEIIEHH OKHCIIEHHs 00pa3yIolIero ero MeTajuia
1.5.21 | XuMuyeckue cBOMCTBA OKCHIOB

1.5.22 | Tlonyd4eHue OKCUIIOB

Jlaboparopnas pabora Ne 2

OK 1.
OK 2.
OK 3.
OK 4.
OK' 5.
OK 7.
OK 8.
OK 9.




XHWMHUUYECKHE CBOMCTBA HCOPraHN4CCKUX COCAUHECHUM

CamocrositenbHas padora Ne 5

Pewenne pacuetHsIx 3a1a4 o Teme «Knaccudukaiyst HEOpraHMYeCKUX COSANHEHUIN

Co3naHue npe3eHTaluii, IpoeKToB:

«IIpaBuna pa3baBiieHns: cepHOW KUCIOTHI. Mcronbp3oBaHue cepHOW KHCIOTHI B IPOMBINIICHHOCTH. Exkue menoun, ux
UCIIONIb30BaHKE B TPOMBIIUICHHOCTH. [ allieHas 1 HerauieHasi U3BecTb, €¢ IPUMEHEHHE B CTPOUTENbCTBE. [ uric u anebactp,
THIICOBaHHE.

CocraBiieHHE CXeM, TaOJINII:

«Ilonstue o pH pactBopa. Kucnotnas, menounasi, HeiTpanbHas Cpeibl paCTBOPOBY.

BreaymuropHas pabota ¢ OYM «XuMHUecKkne cBOiicTBa OKCHIOB, OCHOBAaHUI, KHCIIOT U COJIEH»

Tema 1.6.
XuMU4ecKkue peakiuu

Coneprkanne ydeOHOTO MaTepHaia

1.6.1 Knaccudukarms XuMIgecKux peakiuit

1.6.2 Peaknnu coennHeHMs, pa3iIoKeHUs, 3aMeIIeHNs, 0OMeHa

1.6.3 Karanutuaeckne peaxmm

164 OO6paTtuMbIe 1 HEOOPATUMBIE PEaKIHH

1.6.5 I'oMOTeHHEIEC U TeTepOTeHHBIC PEAKIINN

1.6.6 DK30TepMHUYECKHE F YHAOTEPMHUCCKIE PeaKIInu

1.6.7 TennoBoit 3 (eKT XUMHUECKUX peaKIuit

1.6.8 TepMoxuMHuYIecKre ypaBHEHHUS

1.6.9 OKHCIUTENFHO-BOCCTAHOBUTEIFHBIE PEAKITIH

1.6.10 | CreneHb OKHCIECHUS

1.6.11 | OkucauTeIb ¥ BOCCTAHOBJIEHNE

1.6.12 | BoccTaHOBHTEND U OKHCIIEHUE

1.6.13 MGTOI[ QJICKTPOHHOI'O OayaHca JJIA1 COCTaBJICHUSA ypaBHeHI/Iﬁ OKHCJIMTECIBbHO-BOCCTAHOBUTCIIbHBIX pCaKLII/Iﬁ

1.6.14 | CkopoCTh XUIMHUYECKUX PEAKIIHI

1.6.15 | IloHATHE O CKOPOCTH XUMHUYESCKUX PEaKIUi

1.6.16 | 3aBHCHMOCTH CKOPOCTH XMMUYECKHX PEAKLIUH OT pa3IndHbIX (PaKTOPOB: IPUPO/IBI PEArHPYIOIINX BELIECTB, UX
KOHIICHTPAINH, TEMIIEPaTyphl, IIOBEPXHOCTH CONPUKOCHOBEHUSI M MCIIOJIb30BAHUS KaTaIl3aTOPOB

1.6.17 | OOpaTuMOCTh XUMHUYECKUX PEaKInit

1.6.18 | OOpatumble B HEOOPATHMEBIE PEAKIINU

1.6.19 | XumMudyeckoe paBHOBECHE H CIIOCOOBI €T0 CMEIICHHS

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 7.
OK 8.
OK 9.

CamocrosrenbHas pabota Ne 6

Pemrenne pacueTHBIX 33134 10 TeMe « XUMHUIECKNE PEaKIII»

IToaroToBka pedeparon: «PapuHrpoBaHUe BETHBIX MeTauIoB.KaTanu3. [[OMOTeHHbIE U TeTepOreHHbIE KaTaIu3aTOPhI.
IIpomoropsr. Karamurnueckue sap1. THrnOUTOPHI».

CocraBienne cxeMm, Tabmmi: ««IloHsATHE 00 37EKTpOIN3e. DIEKTPOIN3 PACIIaBOB. DIEKTPOJIN3 PACTBOPOB.
OIEeKTPOIUTHIECKOE MOTydeHHEe amoMUHI. [IpakTideckoe MpuMEHEeHHE AIIEKTPoIN3a. [ apBaHOIITACTHKA.
T"anbBanocTETUY.

Tema 1.7.
Mertanisl 1 HEMeTaJlIbI

Cojneprxanue yaeOHOro MaTepuaia

1.7.1 Oco0eHHOCTH CTPOEHHS aTOMOB M KPUCTAJIJIOB

1.7.2 dusnyeckre cBOiiCTBa METAIOB

OK 1.
OK 2.
OK 3.




1.7.3 Knaccudukanys MeTaioB 1o pa3iInyHbIM IPU3HAKAM OK 4.
174 XuMHUECKue CBOIICTBa METAJJIOB OK 5.
1.7.5 DNeKTPOXUMHUYECKUH PsiJi HAPSDKEHUH METaJUIOB OK 7.
1.7.6 | Merawiorepmus 2 OK 8.
1.7.7 OO61He crocoObl MOTYYCHUST METAIIOB OK9.
1.7.8 ITonsiTue 0 MeTamTypruu
1.7.9 [TupomMeTamtyprus, rupoOMeTaJUTyprusl U 3J€KTPOMETaILTypTHusl
1.7.10 | CnuaBbl YepHbIE U LIBETHBIE
1.7.11 | OcoOGEHHOCTH CTPOCHHS ATOMOB
1.7.12 | HemeTaJuibl — IPOCTHIC BEIICCTBA 2
1.7.13 | 3aBUCHMOCTb CBOMCTB raJIOr€HOB OT X I0JI0KeHHs B [lepronuueckoii cucreme
1.7.14 | OxucnutenbHbIE U BOCCTAHOBUTEIbHBIE CBOIICTBA HEMETAIIIIOB B 3aBUCHUMOCTH OT UX MOJIOKEHUS B Py
JJIEKTPOOTPHLIATEIbHOCTH
CamocrosrenbHass pabora Ne 7
Co3pnaHue npe3eHTaluii, IpoeKToB
CocraBienue cxeMm, Tabiaui: «I[Ipon3BoACTBO UyryHa U CTaIM».
Co3nanne nmpe3eHTanyi, npoekToB: «IlomydeHne HeMeTamIoB (GPaKIMOHHON IIEPErOHKOM KHUIKOTO BO3AyXa U
JIEKTPOIU30M PACTBOPOB MIIM PACIUIABOB 3JIEKTPOJIUTOB.
CunnkatHast IPOMBIIICHHOCTD. [IpON3BOACTBO CEPHOI KHCIIOTHI». 5
Pemenne pacyeTHbIX 3a1a4 110 TeMe «MeTalbl 1 HeMETaJlIbD»
BreaymuropHnas padota ¢ OYM
Kopposust MeTaiuioB: XuMU4YecKast ¥ JIEKTPOXMMHUYECKast. 3aBHCUMOCTb CKOPOCTH KOPPO3UH OT YCIIOBHH OKpY Karomen
cpenbl. Knaccngukanusi KOppo3uu METAILIOB 10 Pa3IMYHbIM Hpu3HakaM. CriocoObl 3alUThl METAIUIOB OT KOPPO3HH.
Meraisl
Hemerausl
Paznen 2. Opranuyeckasi XUMHS 32
Copepxanne yaeOHOTO MaTepuaia OK 1.
Tema 2.1 ITpuposHbIe, HCKYCCTBEHHBIE U CHHTETHYECKHE OPTaHHYECKHE BEIIeCTBa OK 2.
OCHOBHBIE TIOHSTHS CpaBHEHHE OpPraHUYeCKUX BEIIECTB C HEOPTaHUICCKHMU OK 3.
OpraHM4ecKor XUMHHU U BanenrHocth OK 4.
TEOPHs CTPOCHHUSI XUMHYECKOe CTPOSHUE KaK MOPSJIOK COeIMHEHHS] aTOMOB B MOJIEKYJIbI 110 BaJICHTHOCTH OK'5.
OpraHMYeCKUX Teopusi cTpoeHus opraHndeckux coequHeHnii A.M. bytieposa OK'7.
COE/IMHEHU OCHOBHBIE TI0JIOXKEHHSI TEOPUU XUMUUYECKOTO CTPOCHHSI OK 8.
M3omepus u n30Mepsl 2 OK9.

Xumudeckne (GopMyIIsl M MOJIENIH MOJIEKYN B OPTaHHYECKOH XUMUHU

Kraccudukarus BenecTB Mo CTPOSHUIO YIIIEPOJIHOTO CKeleTa M HAIMYHIO () YHKITHOHAJIBHBIX TPYIIT

T"omMoJioru 1 romosorus

Hauana Homenkmatypst IUPAC

Peaknnu npucoennHeHns (THAPHPOBAHNS, FAIOTEHUPOBAHUS, THPOTATOT eHUPOBAHNS, THAPATAIINH)

Peaknnu oTmienieHus (IerHIPUPOBAHUS, JETHAPOTAJIOTeHUPOBAHS, AETHIPATAIIH)

Peakuuu 3amenienus. Peaknuu nuzomepuzanuu




HpaKTI/I‘{eCKaH pa60Ta Ne 3 UsrotosicHue MozeeH MOJICKYJI OpraHNYCCKUX BCIICCTB.

CamocrosrtenbHas padora Ne §
CocraBnenue cxeMm, Tabuui: « [Tonstue o cyocrparte n pearente. Peakiiuu OKHCIICHHST M BOCCTAHOBJICHUS OpPraHHYe CKUX
BemecTB. CpaBHeHHE KnacCH(MKAIUU COSAMHEHNH U KilacCU(UKaLUK PeaKMii B HEOPraHUIECKON U OPraHuIecKOn

XUMHH).

Bueaynutophast pabota c OYM
«Teopus CTpOEHUS! OPraHUYECKUX COEAUHEHUN»

Tema 2.2.

YraeBoaopoasl U UX
MIPUPOIHBIE UCTOUHUKH

Coneprkanne yqaeOHOTO MaTepHaa

221 AJKaHBI: TOMOJIOTHYECKUH psif, N30MEPHsI 1 HOMCHKIIATYpa aIKaHOB

2.2.2 XuMHu4deckue cBOICTBa alkaHOB (METaHa, 9TaHa): TOPEHNUE, 3aMEIICHUE, Pa3JIO’KEeHNe, IeTHIPUPOBAHNE

2.2.3 [IprMeHeHne aTkaHOB HA OCHOBE CBOWCTB

2.2.4 AJkeHBI: DTHIICH, €ro NoJy4YeHHe (IerHIpUPOBaHUEM JTaHa, ICOIMMEPH3alieH TOJHITUIICHA)

2.2.5 ["oMoJoruyecKuii psiji, H30MepHsl, HOMEHKJIATypa aJKeHOB

2.2.6 XMMHYECKUE CBOMCTBA ITHIICHA: TOPEHHE, KaYeCTBEHHBIE peakuu (00eclBeurBaHIe OPOMHON BOJBI H pacTBOpPa
HepMaHraHaTa KaJus), THApaTalys, oJTIMepU3anus

2.2.7 [IprMeHeHMe dTHIICHAa Ha OCHOBE CBOICTB

2.2.8 Aukamuensl; [ToHsTHE 0 TMeHaX KaK yrIIeBOAOPOIax ¢ IBYMsI ABOWHBIMH CBSI3SIMH

2.29 ComnpsiKeHHBIC THCHBI

2.2.10 | Xummueckue cBoiicTBa OyTanreHa-1,3 u n3onpeHa: obecrBednBaHIe OPOMHOM BOJIBI U TIOIMMEPU3AIUS B
Kay4yKH

2.2.11 | HaTypanbHBII U CHHTETHYECKHE KaydIyKH

2.2.12 | Pe3una

2.2.13 | AnkuHbI

2.2.14 | Auerunen

2.2.15 | XuMuyeckue CBOMCTBA alleTHIICHA: TOPEHHUE, 0OeCIIBEYHBaHNE OPOMHOM BOJIbI, IPHCOSTUHEHUE XJIOPOBOIOPOIA
Y THApaTanust

2.2.16 | IIpuMeHeHHe anleTHIICHA HA OCHOBE CBOWCTB

2.2.17 | MexkiaccoBasi HF30MEpHs C aJIKaTUCHAMHA

2.2.18 | Apensl

2.2.19 | benson

2.2.20 | Xummyeckue cBo¥icTBa OEH30J1a: TOPEHHE, PEaKINH 3aMeIIeHUs (TaJIOTCHUPOBaHNe, HUTPOBaHHE)

2.2.21 | IlpumeHeHne OeH3051a HA OCHOBE CBOWMCTB

2.2.22 | llpupoHple HCTOYHHUKHU YTIIEBOIOPOJIOB

2.2.23 | llpuponHslii ra3: cocTas, IpUMEHEHHE B KAYECTBE TOILUIMBA

2.2.24 | Hedtp

2.2.25 | Cocras ¥ nepepaboTKa HeTH

2.2.26 | Ileperonka Hedptn

2.2.27 | HedrenpomyKTsl

Jlaboparopras pabota Ne 3. O3HaKOMIICHHE C KOJUICKIMEH 00pa31ioB HEPTH 1 MIPOAYKTOB €€ epepaboTKH.
O3HaKOMJICHHE C KOJUICKITHEH KaydyKOB 1 00pa3liaMu W3JeJINi U3 PE3UHEIL.

CamocrosrensHas pabota Ne 9

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 7.
OK 8.
OK 9.




Pemenue PaCyYCTHLIX 3a4a4 1O TEME «aneBoaopozu,I».
IloaroroBka peq)epaTOB, COO6meHHﬁZ «Kokcoxumuueckoe MIPOU3BOACTBO U €T0 MPOAYKIIUA».

Co3nanue npe3eHTalui, NpoeKToB: « OCHOBHBIE HANPABIICHHUS TPOMBIIUICHHONW epepadOTKH MPUPOJTHOTO ra3a.
[MomyTHb1i HedTsHOI ra3, ero nepepaboTKa.

[Ipormeccrr mpoMBINIIICHHOH TTepepaboTku HeTh: KpeKuHT, prudopMuHT. OKTaHOBOE YNCIIO OCH3MHOB M IETAHOBOE YHCIIO
JU3ETBHOTO TOTUIHBAY

Cocrasnenne cxem, Tabmmi: «Knaccnpukarnus n HazHadeHNe KayaykoB. Kitaccudukanys 1 Ha3HAUSHUE PE3UH.
Bynkanuzamus kaydykay, «Peakius mosmMepHu3aiy BUHIIXIOpHAA. [[oTUBUHUIXIOPUA U €ro IPUMEHEHHE.
Tpumepuzaiys aneTuieHa B 0€H3011.

[MonsiTre 06 skcrpakiyy. BoccranoBiieHre HUTPOOEH30M1a B aHWIMH. ['oMosorndeckuii psij apeHoB. Tomyon. Hutposanue
TosyoJa. TpoTuimy.

Tema 2.3

Kucnopoacoaepxaiue
OpraHuYeCKHe
COCAHCHHUA

Cozepxanue yueOGHOTO MaTepuaa

2.3.1 Cruptsl

2.3.2 ITonydyeHnue 3TaHOIa OpO’KEHUEM TTIIOKO3BI M F'HIpaTaIiei dTHiIeHa

2.3.3 I'napokcuibHas rpymnma Kak (yHKIHOHAJIbHAsS

2.3.4 IToHsTHE O NIPEIENBHBIX OAHOATOMHBIX CIIUPTaX

2.3.5 XUMHUECKUE CBOMCTBA STAHOJA: B3aUMOJICHCTBHE C HATpHEM, O0Opa30BaHHE MPOCTHIX U CIIOKHBIX 3(HUPOB,
OKHUCJICHHE B aJIbJICTH]T

2.3.6 IIpuMeHeHre 3TaHOIa HA OCHOBE CBOMCTB

2.3.7 AJIKOTOJIM3M, €T0 MOCIEACTBUS U MPEAYNPEKICHIE
2.3.8 I'muuepuH Kak npefcTaBUTeNIb MHOTOATOMHBIX CIIUPTOB
2.3.9 KauecTBeHHas peakiusi HA MHOTOATOMHBIE CITUPTHI
2.3.10 | IlpumeHeHue riMIeprHa

2.3.11 | ®enon

2.3.12 | ®OusnuecKkue U XUMUYECKUE CBOMCTBA (heHOa

2.3.13 | B3aumHoe BinsiHEE aTOMOB B MOJIEKYJIe ()eHOJIa: B3aUMO/ICHCTBUE C THIIPOKCHUIIOM HATPHs M A30THOM KHUCIIOTOM

2.3.14 | llpumeHenue (eHOsIa HA OCHOBE CBOWCTB

2.3.15 | Anbnerunasl

2.3.16 | ITousTtue 06 anbaerugax

2.3.17 | AnpperuaHas rpynmna Kak GyHKIMOHaIbHAsI

2.3.18 | ®opmanbaeru M €ro CBOMCTBA: OKHUCICHHE B COOTBETCTBYIOIIYHO KHCJIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIUN COUPT

2.3.19 | Tony4eHue aapAEruI0B OKUCICHHEM COOTBETCTBYIOIIMX CITUPTOB

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 7.
OK 8.
OK 9.

2.3.20 | Ilpumenenue popmainbliernia Ha OCHOBE €ro CBOMCTB

2.3.21 | KapOoHOBBIE KHCIOTBI

2.3.22 | Iousitue o kKapOOHOBBIX KHCIIOTAX

2.3.23 | KapOokcuibHas rpymnma Kak GyHKIHOHAJIbHAS

2.3.24 | I'omosoruyeckui psii peJebHbIX 0JTHOOCHOBHBIX KapPOOHOBBIX KUCIOT

2.3.25 | IonyueHne kapOOHOBBIX KMCIOT OKHCICHHEM allbJIeTH/IOB

2.3.26 | XuMu4ecKre CBOMCTBAa YKCYCHOW KHCJOTHI: OOIIME CBOWCTBA C MHHEPAIbHBIMU KHCJIOTAMH W peakiys




sTepuUKanuu

2.3.27 | IlpuMeHeHHe YKCYCHOM KUCIIOTHI HA OCHOBE CBOWCTB

2.3.28 | Brpiciue xupHbIE KUCIOTHI HA IPUMEpe NAIBMUTHHOBON M CTEapUHOBOU

2.3.29 | CuoxHble 3GHPBI U KUPEI

2.3.30 | IoxyueHue cI0XKHBIX AIPHUPOB peakuuer ITepuPpUKaLIm

2.3.31 | CaoxHble 3GHpHI B IPUPOJIE, UX 3HAYCHUE

2.3.31 | IlpumeHeHMe CI0XKHBIX 2QHUPOB HA OCHOBE CBOMCTB

2.3.32 | XKupsl KaK CI0KHbIE d3HUPHI

2.3.33 | Knaccudukanms xupoB

2.3.34 | XuMunuecKke CBOMCTBA KMPOB: THIPOJIN3 M THAPHUPOBAHKE JKHJIKUX )KUPOB

2.3.35 | IlpumeHeHue )KUPOB Ha OCHOBE CBOWCTB

2.3.36 | Mbuia

2.3.37 | YrneBojapl

2.3.38 | YrueBojpl, ux Kinaccupukanus: MOHOcaxapubsl (TIII0Ko3a, GpyKTo3a), Aucaxapusl (caxaposa) U MoJucaxapuibl
(Kpaxmaj M [eJUII0JI03a)

2.3.39 | I'moxko3a — BemecTBO C ABOMCTBEHHON QYHKIMEH — albJeruIOCIHPT

2.3.40 | XumuyecKHe CBOWCTBA TJIFOKO3bI: OKHCJICHHE B TIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOWT, CIIMPTOBOC
OpoxkeHne

2.3.41 | IlpumeHeHue IIIIOKO3bl HA OCHOBE CBOMCTB

2.3.42 | 3HaueHMe YIIEBOJIOB B )KUBOM MPHUPOJIE M )KU3HH YEIOBEKa

2.3.43 | TlonsTHE O peaKUMAX TONMKOHASHCAIIMM W THAPOIN3a HA TIPMMEPE B3aMMONPEBPALIEHMIL: TIHOKO3a —>

MOJICaxapuja

JlaGoparopnast pabora Ne 4 PactBopeHme rauiepuHa B Bojae W B3aumopeiictBue ¢ rugapokcugom meau(Il). CpoiicTBa
YKCYCHOH KHCJIOTHI, OOIIMe CO CBOWCTBAMHM MHUHEPAIBHBIX KHCIOT. J[oKa3aTeapcTBO HEMPEISNbHOIO XapaKTepa KUAKOTO
xupa. BzanmosecTBre rimoko3sl U caxaposbl ¢ rugpokcugom Mean(1l). KadecTBeHHas peakiys Ha Kpaxmall.




CamocrosrenbHas padora Ne 10
Pewenne pacuetHsIx 3a1a4 o reme «Kucnopoacoaepxaiiue opraHudeckue COeAHHEHUS

IMonrotoBka pedeparos, coodineHuit: «[lneHKo0Opa3yrome Macia. 3aMeHa JKUPOB B TEXHUKE HEIHUIICBBIM CHIPHEM.
CHUHTEeTHYECKHE MOIONIME CcpeacTBa. MOJOYHOKUCIOE OpOKeHHE TIIIOKO3bl. Kuciomonodnsie mponyktel. HutpoBanue
LEIUTIONO3BL. [IMpOKCHITHEY.

Co3nmaHne mpe3eHTanuil, MPOEKTOB: «METHIOBBI CHUPT M €ro HCIOJIb30BAaHWE B KAadeCTBE XHMHUYECKOTO CHIPHSL.
TOKCHYHOCTP METaHOJA W TpaBWiIAa TEXHUKH OE30MACHOCTH NMpH paboTe C HUM. DTHICHIIHKONb M €0 NPHMECHEHHE.
TOKCHYHOCTD 3TUIICHIVIMKOIIS U ITPaBIIIa TEXHUKH OE30ITaCHOCTH NPH paboTe ¢ HUM».

CocraBiieHHE CXeM, TaOJIMIIL:

[Monyuenue eHoMa U3 MPOLYKTOB KOKCOXUMHYECKOTO TPONU3BOJICTBA U U3 OEH30I1A.

[MomukonaeHcarus hopmanbaeruaa ¢ GeHonIoM B GeHONI0POpMaTbACTHAHYIO CMOY. AtleTanbaeru. [IoHATHEe 0 KeTOHAX
Ha IMpuMeEpe al€ToHa. HpI/IMeHeHHe al€TOHAa B TEXHUKE U MIPOMBIINIJICHHOCTH.

Muoroo6pa3ue KapOOHOBBIX KUCIOT (IaBejieBast KMCIOTa KakK JABYXOCHOBHAs, aKpHIIOBas KHCJIOTa KaK HEmpeeibHasi,
OeH30iHasT KMCII0Ta KaK apOMaTHIECKasn).

BreaymuropHas padota ¢ OYM:
«CrupTh1y, «Anpaeruapl», «KapOoHoBEIE KHCTOTHIY, «CII0XKHBIE 3QUPBI U KUPB)

Tema 2.4.

AzoTconepxaiue
OpraHuYecKue
coenunenus. [lonumepsl

Copneprxkanne yaeOHOr0 MaTepuania

24.1 AMUHBI

2.4.2 TTonsitre 00 amuHaAX

243 Ammdatudeckre aMrAHBI, HX KJIacCH(pHUKANUs 1 HOMEHKIIATypa

24.4 AHWINH, KaK OpTaHIIECKOE OCHOBaHUE

245 [omyuenne anuIMHA U3 HUTPOOCH30J1a

2.4.6 [IprMeHeHMe aHIITIHA HA OCHOBE CBOMCTB

2.4.7 AMHHOKHUCIIOTEI

24.8 AMUHOKHCIIOTHI KaK aM(oTepHbIe TH(PYHKINOHATHHBIC OPTAHUIECKUE COCTNHCHHUS

2.4.9 XUMHUYECKUEe CBOWCTBA aMHHOKHCIIOT: B3aMMOJACWCTBHE CO MIENOYaMH, KHCIOTAMH H JPYT C APYroM (peakmus
TTOJIMKOHICHCAITNH )

2.4.10 | IlenTtuaoHas CBA3b M ITOJIAIIENITHIBI

2.4.11 | IlpuMeHeHNE aMHHOKHICIIOT HA OCHOBE CBOICTB

2.4.12 | benku

2.4.13 | llepBuuHas, BTOpHYHAs, TPETHUHASI CTPYKTYPHI OEIKOB

2.4.14 | XuMunueckue cBOMcTBa OEJIKOB: TOPEHHUE, ACHATYpalusl, THAPOIIN3, IIBETHbIE PEaKIMU

2.4.15 | Bbuonornueckue GyHKIMH OEIKOB

2.4.16 | Ionumepsl

2.4.17 | Benku u nojucaxapy bl Kak OMONOIMMEPHI

2.4.18 | IlmacTmaccel

2.4.19 | IonydyeHne NONMMEPOB peakIyiel TOTUMEPHU3AUU U TOTHUKOHICHCAIHH

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 7.
OK 8.
OK 9.




2.4.20 | TepMmomIacTHYHBIE U TEPMOPEAKTHBHBIE IJIACTMACCHI
2.4.21 | llpeacraBuTenu racTMace

2.4.22 | BonokHa, ux KiaccupuKaIms

2.4.23 | IlonyueHue BOJIOKOH

2.4.24 | OtnenbHbIE NPEICTABUTEIN XUMHIECKUX BOJIOKOH

HpaKTI/I‘IeCKaH pa60Ta Ne 4 Pemenue OKCIICPUMCHTAJIbHBIX 3aJla4 Ha I/I}_'leHTI/I(l)I/IKaIII/IIO OpPraHn4eCKux COG)IHHeHHﬁ. 2
Pacno3naBaHue Ij1acTMacC M BOJIOKOH.

CamocrosrenbHas padora Ne 11
Co3naHue npe3eHTaluH, IPOEKTOB: 5
«AMMHOKAIIpOHOBasl KucinoTa. KanpoH kak MmpecTaBUTelb MOJIMAMHUIHBIX BOJIOKOH. VcToyb30BaHe rHIpoIi3a OENKoB B
npoMbInuieHHOCTH.  [lonuBuHMWIXIOpKA, nonuterpadTopaTIieH (tedinoH). DeHonmopopManbaeruaHble IUIACTMACCHI.
Hemrynouna. [IpoMpluIeHHOE MPOU3BOICTBO XUMUYECKUX BOJOKOHY.

BreaymutopHas padota ¢ OYM «AMUHBI, AMHOKHCIIOTBI»

HuddeperunpoBaHHbIif 3a4eT 2
IIpomexxyTouHas aTTecTanus 2cemecmp —
ough.3auem

Bceero: 117




3. YCJIOBUSI PEAJIM3ALIMU TPOT'PAMMBbI YYEFHOM JUCITATITAHBI

3.1. las peanu3anuy NporpaMMsbl y4eOHOMH JUCHHMILVINHBI IPEIyCMOTPEHO:

Kabuner «XuMuny», OCHaIIEHHBIH 000PYI0BaHUEM:

- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY O0yJarOIIUXCS;

- paboyee MecTO MpernoJaBaTes;

-y4e0HO-METOANYECKHI KOMIUIEKT TUCIHUILIHHBI.

- KOMILJIEKT y4eOHO-HarIsAHbIX Toco0uil: «Mojiear aToMOB XUMHUYECKHX AJIeMEeHTOB. Monenu
MOJIEKYJI TPOCTHIX M CIIOKHBIX BelecTB (mapoctep:kueBsie U Ctroapta—bpurieda). Komnekuus
MIPOCTHIX U CIIOKHBIX BEIIECTBY;

- paznuunble popmel [lepuoanyeckoit cucteMbl XuMuieckux siaementos .M. Menzaeneesa;

- 00pa3ibl MUHEPAJIOB C HOHHOM KPUCTAINTIMYECKON PEIIeTKOM: KalbIUTa, TaJuTa.

- KOJUIEKIIUSI METAJLIOB;

- KOJUIEKI[USI HEMETaJIOB;

- KOJUICKIIUH MPOAYKINH CUIIMKATHON MPOMBIIUIEHHOCTH (CTeKIa, hapdopa, pasHca, memMmeHTa
Pa3IMYHBIX MapOK U Jp.);

- MOJIEJI! MOJIEKYJI TOMOJIOTOB U U30MEPOB OPIaHUYECKUX COCAMHEHUN;

- KoJuteKIus 00pasnoB HedTH U HedTenpoaykToB. Komekius «KaMeHHBIH yroib U MPOTyKITHs
KOKCOXMMMUYECKOTO MPOU3BOICTBAY;

TexHuuyeckue cpecTBa 00yUeHHUsI:
- HHTEPAKTUBHAS J0CKa,
- IPOEKTOP;
- KOMITBIOTEP C JIMIICH3MOHHBIM IMPOrPAMMHBIM 00ECTIEYCHUEM;
- tabopaTtopHOe 000pyIOBAHHE.

3.2. UnpopmannoHHOe oOecnedeHne peajn3alu NporpaMmMbl

3.2.1 lleuaTHble N31aHUA:

OCHOBHBIE HCTOYHHUKHU

- Epoxun 10.M. Xumus ans npodeccuit ¥ criennanbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-
Hay4yHoro npoduieii: yueonuk s ctya. CI1O — M.: UL «Axkagemus», 2017
JlonoyHUTEIbHBIE UCTOYHUKHU

- Epoxun FO.M. Xumus: yueonuk ans ctyn. CI1O — M.: UL «Akagemusi», 2011

- Epoxun 10.M. Xumus: 3agauu u ynpaxkaenus: yue6. mocoowue nis ctyn. CI1IO — M.: UL
«Axagemus», 2014

3.2.2. DyeKTpOHHbIe U31aHusl (JIEKTPOHHBIE pecypchl)

- Xumudeckas sHnuknoneaus https://dic.academic.ru/dic.nsf/enc_chemistry

- ManyitnoBA.B., PonruonoB B.1. OcHoBel xumun: yueOHUK — HoBocubupcek: dakynprer
ecrecTBeHHbIX Hayk HI'Y. [Qnekrponnslil pecypce]: [caliT]. — DnexTpoH. naH. — Pexum nocryna:
http://www.hemi.nsu.ru/ , - Xumust: Xumudeckast SHIUKIONEAUs [ DIEKTPOHHBIN pecypc]: [calT]. —
DnekTpoH. aaH. — Peskum pocrtyma: http://www.xumuk.ru/encyklopedia/2/4995.html



http://www.hemi.nsu.ru/
http://www.xumuk.ru/encyklopedia/2/4995.html

4. KOHTPOJIb M OIIEHKA PE3VJBTATOB OCBOEHHUS YUYEBHOW IV CIIUTIJIMHBI

Peszynomamut 00yuenus

Kpumepuu OUCHKU

Memoowl oyenku

3HaTh:

Baxneiine XuMHUIeCKKe MOHATHUS, OCHOBHBIC 3aKOHbI
XMMUH, BaKHEHIIINE BEIIECTBA, METPHAJIbI,
XMMHUYECKYIO CUMBOJIUKY

MOCJIEIOBATENbHO, YETKO, CBSI3HO,
000CHOBAaHHO U 6€30IIHO0YHO
n3jIaraer yaeOHbBIH MaTepHa; 1aet
OTBET B JIOTHYECKOH
N10CJIEJ0BAaTEIbHOCTH C
HCTIONIb30BaHUEM MIPUHSATOMN
TEPMHUHOJIOTHH; TIOKa3bIBAET
MOHUMAaHUE CYIIHOCTH
paccMaTpuBaeMbIX OHATUH, SIBICHUI
U 3aKOHOMEPHOCTEH, TEOPUH,
B3aHMOCBSI3€H; yMEeT BBIACIATD
TJIaBHOE, CAMOCTOSITEIIBHO
MIOJTBEP)KIATh OTBET KOHKPETHBIMA
IIpuMepamy, (hakTamu;
CaMOCTOSITENBHO aHATU3UPYET U
0000111aeT TeOpEeTHYECKUI MaTepHall.

YcTHBIN onpoc U aHaIu3
MPEIOKECHHBIX HOHATHIA 1O
n3y4yaeMoi TeMe.

MuauBuyanbHbIN onpoc.

OreHka npakTuiaeckux padot Ne 1-4
Orenka labopaTopHsix padort Ne 1-4
O1eHKa CaMOCTOSATENBHBIX paboT

YMers:

-JlaBaTh omnpeeneHIe H ONePHPOBATh XUMHIECKIMHI
TIOHSTHUSIMH,

- ®opMynHpOBaTH OCHOBBIE 3aKOHBI
-XapaKkTepu30BaTh 3JIEMEHTHI MaJIbIX U OONBIINX
TIEPHOJIOB 10 UX ITOJIOXKEHHIO B IEPHOJUIECKOM
cucreme J1.11. Menneneena.

-XapakTepu30BaTh BXKHEHIIINE TUIIBI XUMUYECKHUX
CBsA3€d U OTHOCUTENBHOCTD 9TOM TUIIOJIOTUH.
-OopMynupoBaTh OCHOBHBIE MTOJ0XKEHUS TEOPUH
EKTPOIUTHUECKOH TUCCOLMAIINN
XapaKTepH30BaTh B CBETE 3TOH TEOPUH CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHHYECKUX COSTUHEHHH.
-OopMynMpoBaTh OCHOBHBIE MTOJI0KEHUS TCOPUH
XHMHYECKOTO CTPOCHHS OPTaHNYECKUX COCIMHEHUH
U XapakTepu30BaTh B CBETE 3TOM TEOPUHU CBONCTBA
OCHOBHBIX KJIACCOB OPTaHWYECKHUX COCTHHEHUH.
-XapakTepHu30BaTh COCTaB, CTPOSHHUE, CBONCTBA,
MOTy4eHUe ¥ IPIMEHEHHEe BXKHEHIINX METaIIOB U
HEMEeTaJlIoB
-XapakTepu3oBaTh COCTaB, CTPOECHHE, CBOICTRa,
MOJTy4eHUEe ¥ IPHUMEHEHHE Ba)KHEHIIINX KJIACCOB
OpPraHWYECKHX BELIECTB
-HMcnonp30Bath B y4eOHO U TpohecCHnOHATEHON
JIeATeTbHOCTH XUMUYECKHEe TEPMHUHBI U CHMBOJIHKY.
-BoImoaHATE XUMIYECKHit SKCTIEPUMEHT B MOITHOM
COOTBETCTBHUH C IIPAaBHIAMH O€30MIaCHOCTH.
-IIpoBOUTH CAaMOCTOATENIBHBII OUCK XUMUYECKOH
nH(OPMAIMH C HCIIOIB30BAaHUEM PA3ITHYHBIX
HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3JaHHH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
-HCTIOJIb30BaTh KOMITBIOTEPHbIE TEXHOIOTHH JUIS
00paboOTKH U TIepejadll XUMUIeCKol HHQOpMaIuu 1
ee MPEJICTaBICHUS B Pa3IMIHbIX (Gopmax
-Pemats pacuyeTHsIe 3aa4UM 10 XUMHIECKHM
(bopMynaM U ypaBHEHUSIM.

-OO0BACHATH XUMHUYECKHE SABJICHUA, IPOUCXOAALINE B
npupoze, ObITY U Ha IPOU3BOACTBE.

-CobmronaTh IpaBuIa 3K0JIOTHYECKH I'PaMOTHOTO
TIOBEJICHNUS B OKpY»Karomeil cpeze.

-OneHnBaTh BIUSIHAE XUMHYECKOTO 3arPSI3HEHUS
OKpY’KaroIel cpenbl Ha OpraHu3M YeJoBeKa 1
JIPyTHE KHUBBIE OPTaHU3MBI.

-CobmronaTh ImpaBuia 6€301MacHOTro 0OpalIeHus ¢
rOprOYMMH U TOKCUYHBIMH BEIIECTBAMU,
11a60paTOPHBIM 000PYIOBAaHHUEM.

CaMOCTOSITEIILHO aHAIU3UPYET U
0000111aeT TeOpEeTHYECKUI MaTepHral,
Ppe3yNIbTaThl MPOBEACHHBIX
HaOJII0/ICHNI U OTBITOB; CBOOOIHO
yCTaHaBIMBAeT MEXIIPEIMETHbIC (Ha
OCHOBE paHee MPHOOPETCHHBIX
3HAHWI) ¥ BHYTPUIIPEIMETHBIC CBSI3H;
YBEPEHHO U 0€301IHO0YHO
MIPUMEHSET NOJIyUCHHbIC 3HAHUS B
PCIICHUM HOBBIX, paHee HE
BCTpEYaBIINXCS 33/1a4,;

BBINIOJTHSIET paboOTy B pallioHaIbHON
TIOCJIEIOBATEILHOCTH U ITOJTHOM
o0OBeme ¢ 6e3yCIOBHBIM
COOJTI0/ICHIEM TIPaBHII JINYHOU 1
00IIIECTBEHHON O€30I1aCHOCTH,
TOJTy4aeT Pe3yJIbTaThl C 3aJaHHOM
TOYHOCTbIO; JIOTHYHO ONHCHIBET
MPOBEICHHBIC HAOMIOICHUS 1
(opMyIUpyeT BBIBOJBL. PalliOHaIBHO
HCTIOJIb3YET HaIJIAHBIE TOCo0us,
CIIpaBOYHBIE MaTepHaIIbl, YICOHUK,
JIOTIOJIHUTEIIBHYIO JIUTEpaTypy,
MIEPBOUCTOYHHKH; TIPUMEHSET
YIOPSIOYCHHYIO CHCTEMY YCIOBHBIX
0003HaYeHUH ITPH BEICHUN 3aITHACEH,
COIPOBOK/IAIOIINX OTBET; UMEET
HEOOXOIUMbIC HABBIKK PabOTHI C
npudopamu, YepTeRaMH, CXeMaMH 1
rpadukamMu, COMyTCTBYIOIINMHU
OTBeETY;

IIpomexxyTouHass arrecTanus
IIpoBepka KOHCIIEKTOB JIEKLIUH,
YcTHBI onpoc

OreHka npakTuaeckux padot Ne 1-4
Orenka 1aboparopHsix pador Ne 1-4
OneHka caMOCTOSATENBHBIX PadoT




