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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI YUEBHOM
JUCHUIIJIMHBI B/1.09 XUMUS

1.1. MecTo 1MCUMIJIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM POrpaMMbl:

YueOnas aucuurnHa bJ1.09 Xumus sBaseTcst 00s13aTeNbHON YacThi0 00111e00pa30BaTeIbHOTO
UKIa 00pa3oBaTesbHOU MTporpamMmel B cooTBeTcTBHM ¢ PI'OC npodeccun cpeanero
npodeccHnoHaTEHOTO 00pa30BaHus

15.01.05 Capmuk (py4HO# ¥ YaCTUYHO MEXaHU3UPOBAHHOW CBapKH (HATIABKH))

VYuebnas qucuurummna bJ[.09 Xumus obecnieunBaet popMupoBaHUEe OOIUX KOMIIETEHIIHHA B
cootBeTcTBUM ¢ PI'OC criennanbHOCTH CpeHEro NpodecCHOHaIBLHOTO0 00pa3oBaHus

15.01.05 Capmuk (py4HO# ¥ 4aCTUYHO MEXaHU3UPOBAHHOW CBApKH (HAILJIABKH)).

Ocoboe 3HaueHNEe JUCUUIUIMHA UMEET NMPH (POPMUPOBAHUH U PA3BUTUU CIECIYIOIINX KOMIETEHIUIA:

Kon HanmenoBanue oOIMMX KOMIETEHIIUN

OK 1. [loHnmaTh CyIIHOCTh M COIMAIBHYIO 3HAYUMOCTb CBOell Oyaymieil mnpodeccun,
IIPOSIBJISITh K HEM YCTOMYMBBIN MHTEPEC

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

OK 3. [IpuHuMaThe pelieHus B CTaHIApPTHBIX M HECTAHJAPTHBIX CUTYalUSIX M HECTH 3a HUX
OTBETCTBCHHOCTD

OK 4. OcyuiecTBisATh MOUCK W UCHOJb30BaHHE HH(OpMaluU, HEOOXOAMMOW  Aiis

3 (GEKTUBHOTO BBINIOTHEHHSI TPO(ECCHOHANBHBIX 3371ad, MpPo(hEeCcCHOHAIBHOTO U
JIMYHOCTHOTO Pa3BUTUSA

OK 5. Hcnonb3oBanne  MHPOPMAIMOHHO -  KOMMYHUKAIlMOHHBIX  TEXHOJOTHA B
podeCCHOHATBHOM IeITeTLHOCTH

OK 6. PaGorarb B Kko/uIeKTMBE M KoMmaHAe, OJ((EKTUBHO OOIIaThCs ¢  KOJUJICTAMH,
PYKOBOJICTBOM, TOTPEOUTEISIMU

OK 7. [TposiBAATH Tpa)IaHCKO-MATPUOTHYECKYIO TO3UIIMI0, JEMOHCTPUPOBATH OCO3HAHHOE

MOBEJICHNE HA OCHOBE TPAJIUIIMOHHBIX OOIIEUETIOBEUECKUX IIEHHOCTEH, MPUMEHSTH
CTaHJapThl aHTUKOPPYIIIMOHHOTO TOBE/ICHHUSI.
(ab3ar BBeneH I[pukazom Munnpocsenienust Poccuu ot 17.12.2020 Ne 747)

OK 8. Hcnonp3oBarh 3HAHUA 1o (duHaHCOBOI IPaMOTHOCTH, IJIAaHUPOBATh
HOpeANPUHUMATEIBCKYIO AEATENbHOCTD B MPO(eCcCHOHANBHOM cdepe.
(a63arn BBeneH Ipukazom Munmnpocsenienust Poccuu ot 17.12.2020 Ne 747)




1.2. leas 1 m1annpyemble pe3yJibTAThl 0CBOCHUS TUCHUTIMHBI:
B pamkax nporpaMMsl yueOHON AUCHUITHHBL 00yYarOIMMHCS OCBAUBAIOTCS YMEHHUS M 3HAHUS

Kon YMenus 3HaHus

OK 1. JlaBaTh  oOmpejelicHHE W OMEpPUpOBaTh | BakHelIme XMMHUYECKHe OHATHS, OCHOBHBIE 3aKOHBI XMMHH,

OK 2 XUMUYECCKUMHU HOH;[TH;[MI/[’ Ba)XXHCHUIIHE BCIIECCTBA, MeTpI/IaJ'H)I, XI/IMI/I‘{eCKyIO CI/IMBOJII/IKy
K3 - ®opMyIHPOBaTh OCHOBBIE 3aKOHBI

OK 3. -XapakTepu3oBaTh ANEMEHTHl MajbIX U

OK 4 6OHBLHI/IX HepI/IO,HOB II0 UX IIOJIO)KCHHUIO B

OK 5. MEPUOUYECKON cucTemMe .

OK 6. Menneneena.

OK7 'XapaKTepI/I?)OBaTB Ba)KHeI‘/lIH_IPIC THUIIBI

OK8 XUMHUYCCKUX CBﬂ3efI U OTHOCUTCIBHOCTH

3TOU THIOJIOTHH.

-DopMynupoBaTh OCHOBHBIE MOJO0KEHHS
TEOPUH 3JIEKTPOIUTUYECKON THCCOLUALUT
U XapaKTepu30BaTh B CBETE 3TOH TEOPUH
CBOIiCTBa OCHOBHBIX KJIacCOB
HEOpPraHUYECKUX COEAMHEHUI.
-®opMyIMpoOBaTh OCHOBHBIE ITOJIOKEHUS
TEOpUU XHMHYECKOTO CTpOEHHUS
OpTaHUYECKHUX COCAUHCHUI u
XapaKTepu3oBaTh B CBETE JSTOH TEOPUH
CBOWCTBAa OCHOBHBIX KJIACCOB OPTaHHYECKUX
COCTMHCHU.

-Xapakrepu3oBaTh  COCTaB, CTpOEHHE,
CBOMCTBa, TOJY4YeHHE M NpPUMEHEHHE
Ba)KHEUIIINX METAJJIOB U HEMETAJIOB

-XapakTepu3oBaTb ~ COCTaB,  CTPOCHHE,
CBOWCTBa, MOJy4YeHHE W NPHMEHECHHE
BOKHEHIITHX KJ1accoB OpraHM4ecKUuX
BELIECTB

-Mcnonp3oBath B yueOHOU u
npoecCHOHAIBHON NIeITeNTbHOCTH

XUMHYECKHE TEPMHUHBI 1 CHMBOJIUKY.
-BEBIMONMHATE XMMHYECKHH HKCIIEPUMEHT B
MOJIHOM  COOTBETCTBMM C  HpaBHIAMHU
0€30IacCHOCTH.

-[IpoBOIUTH  CaAMOCTOSATENbHBIM  MOHUCK
XAMHUYECKOU rHpOpMAIIH c
HCTIONB30BAHMEM PA3INYHBIX HCTOYHHKOB
(HAy9HO-TIOMYIAPHBIX W3IaHuH,
KOMIIBIOTEPHBIX 0a3 [JaHHBIX, PECypCcoB
Wntepuera);

-HCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHN
Uil 00pabOTKM M Teperaydl XUMHUYECKOiH
nHopmMarmn W ee TpPEACTAaBICHHSI B
pa3nmu4HBIX Gopmax

-Pemars pacueTHble 3a/1a4u mno
XUMHYIECKIM (OPMYJIaM U yPaBHEHUSIM.
-O0BsICHIT XUMHYECKHE SIBJICHNS,
MPOUCXOAAIINE B MpPUpPOAE, OBITY M Ha
MIPOM3BOJICTBE.

-Co0ronath rpaBuiia JKOJIOTHYECKU
TPaMOTHOTO TIOBEJCHHS B OKpYKaromen
cpene.

-OneHnBaTh BIIMSTHHE XHMHYECKOTO
3arpsI3HEHMST  OKpYXKalomed cpeapl Ha
OpraHM3M 4YeloBeKa W JpPYrUe IKUBBIC
OpraHu3MBbl.

-Co0ronath npaBuiia 6e30MMacHOro
0o0paleHusi ¢ TOPIOYMMH M TOKCHYHBIMH
BEI[ECTBAMH, 11abopaTOpHBIM

000pyIOBaHHEM.




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI
2.1. O0beM yueOHOI JMCUMIIMHBI M BUAbI Y4eOHO0I padoThl

Buj yueOHoit padoThl O0bem yacoB

O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM U CUMIIIMHBI 72

B TOM YHCJIC:

TEOpETHUECKOe 00yUeHue 34

nabopaTopHbIE pabOThI -

IPAKTUYECKUE 3aHSITUS 34

CamocrosTenbHas pabora 4

IIpome:xyTOUHASI ATTEeCTALUSA 1,2 cemectp — ndx




2.2. TemaTudeckuii 1aH U cojepkanne yueono nucuumiinabl bJ1.09 Xumus

Hanmenosanue paznenos u

Coneprxanue yaeOHOro MaTepuaita U (OPMbI OpraHU3alNH ACATEILHOCTH 00yJatOIHXCsI O6bem Konpt
TEM B yacax KOMIICTCHIIMU,
(hopMupoBaHHIO
KOTOPBIX
CrocoOCTByeT
QJICMCHT
TIPOTPaMMBbl
1 2 3 4
Conepxanue y4eOHOrO MaTepuaia
HayuHble MeTO/1pI TO3HAHUS BEIIECTB M XUMHYECKHUX SIBICHUH
Brenenue 2
Poutb 3KcIepyMeHTa U TEOpUH B XUMUU
MoenupoBaHHe XUMHYECKUX MTPOIIECCOB
Paznen 1. OO011ast 1 HeopraHUyuecKast XUMHs 62
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 | momexyna OK'5.
1.1.5 | xuMHYeCKHii HIEMEHT OK 6.
1.1.6 | ammoTtponus OK7.
1.1.7 | mpocTble U CIIOXKHBIE BENeCTBA OK8.
1.1.8 | xauecTBEHHBIN U KOJIMYECTBEHHBII COCTAB BEIIECTB 4
1.1.9 | xumudeckue 3HaKu 1 HOPMYJIBI
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 MOJIEKYJIIPHOH CTPYKTYPHI
1.1.16 | 3akoH ABOTa/IpO M CIIEJICTBUSI HX HETO
[IpaxTraeckas padora Ne 1 PacueTHble 3a1aun Ha HAXOXKICHNE OTHOCUTEIBHOIN MOJIEKYIIPHON MacChl, OTIpe/IeTICHNe 2
MAacCOBOM JI0JIM XUMUYECKUX IIEMEHTOB B CJI0)KHOM BEIIECTBE
CamocTtosiHHas pabota Nel 5

Cosznanue npe3eHTaIum:

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

[Toxaroroska pedeparos:
«IToHsITHE O XMMUUECKOH TEXHOJIOTHUH, OMOTEXHOJIOTHH ¥ HAHOTEXHOJIOTUI .
Pemenne pacyeTHbIx 3a1a4 110 TeMe «OCHOBHbIE TIOHSTHUS U 3aKOHBI XUMHUI

Tema 1.2.

Coneprxanue yueOHOr0 MaTepHuaia




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

121

IIepuonuueckuii 3axkon [I.11. Menneneesa.

122 Otxperrue JI.1. MenneneeBsiM [leproamaeckoro 3akoHa

123 [epuoanueckuii 3axon B popmynuposke .M. Menneneesa

124 [Tepuoanveckas TabnHIIa XUMHUYECKUX JIEMEHTOB — TpadudecKoe 0TOOpaKeHNE TIEPHOINIECKOTO 3aKOHA

1.25 CrpyKTypa NepuoAnIecKor TabIHUIbL: IEPHOIBI (Masble M OOJIbIINE), IPYNNbI (TJIaBHAs U TTOO0YHAs)

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

1.2.7 ATOM — CcI0XKHAas 4acTHIA

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

1.2.9 W3zotomsr

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

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

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

1.2.13 | DnekTpoHHBIE KOHQUTYPAITUN AaTOMOB XUMHUYECKIX 3JICMEHTOB

1.2.14 | CoBpemenHas GpopMyIupoOBKa NEPHOANUECKOTO 3aKOHA

1.2.15 | 3HaueHME NEPUOIMIECKOTO 3aKOHA U IIEPUOJMUECKON CHCTEMbI XUMIUYecKnX aneMeHToB [JI.11. Menzneneesa s

Pa3BUTHA HAYKHU U TIOHMMaHUA XAMHYECKON KapTHHBI MUpa

IMpaktryeckas padotaNe2 MozennpoBanue nmoctopoenus Ilepronuueckoil TaOIHIBI XUMUYECKHX SJIEMEHTOB

CamocrosrenbHas pabota Ne2

IoxaroroBka pedeparos:

«PamgmoaktBHOCTB. Mcionb30BaHme paJioOaKTHBHBIX H30TONIOB B TEXHHYECKUX IETAX. PEHTT@HOBCKOE M3ITydeHHE U €T0
HCTIOJB30BaHUE B TeXHUKE. MoIeIMpoBaHHe KaK METO/I IPOTHO3MPOBAHUS CUTYallUH Ha TIPOU3BOICTBEY.

Pewenne 3anay no teme «Ilepuoanueckuii 3akoH u Ilepuonnyeckas cucrema xumuueckux snemeHToB .M. Menneneera u
CTPOCHHE aTOMay»

Tema 1.3.
CrtpoeHue BeliecTBa

Coneprxanue yueOHOro MaTepuaia

131 HonHas xumudeckas cBs3b

13.2 KaTnonsl, nx o6pa3oBaHue U3 aTOMOB B pe3yJIbTaTe MPOIecca OKUCICHHS

133 AHHMOHBI, NX 00pa30BaHKE U3 aTOMOB B pe3yJIbTaTe MPOIECCa BOCCTAHOBICHHS

134 VoHHast CBsI3b, KaK CBA3b MEX/y KATHOHAMH M aHHOHAMH 32 CUET AJIEKTPOCTATHYECKOTO PUTSKEHUS
135 Krnaccudukarus HOHOB: IO COCTaBY, 3HAKY 3apsA/a, HAUTMIHIO THAPATHOH 000I0YKH

1.3.6 HonHble KpUCTANINUECKUE PEILIETKH

137 CBoiicTBa BEIIECTB C HOHHBIM THIIOM KPHCTATNYECKON PEIIeTKH

138 KoBanenTHas xuMudeckas cBs3b

1.3.9 MexaHn3M 00pa3oBaHUs KOBAJICHTHO CBs3M (OOMEHHBIH ¥ JOHOPHO-AKIETITOPHBIN)

1.3.10 | DnexTpOOTPHULATEIEHOCTD

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 6.
OK7.
OKS8.




1.3.11 | KoBasueHTHBbIE MOJISIPHAs U HEMOJISIPHAS CBS3U

1.3.12 | KpaTtHOCTh KOBaJCHTHOU CBSI3U

1.3.13 | MounekynspHbIe 1 AaTOMHbIE KPUCTAIIMYECKUE PELIETKH

1.3.14 | CroiicTBa BEUIECTB C MOJEKYISIPHBIMHI U ATOMHBIMH KPUCTAUTHIECKUMH PEIICTKAMH

1.3.15 | Meraiunueckas CBA3b.

1.3.16 Mertannnyeckas KpHUCTAJUIMYCCKasd pCUICTKa U MECTAJIJIMYECKasd XUMHUYCCKas 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 OJJHOTO arperaTHOTO COCTOSIHUS B IPYTOE.

1.3.21 | BomopomHas CBA3b.

1.3.22 | YucTele BemecTBa U CMECH.

1.3.23 | TloHATHE O CMECH BELIECTB.

1.3.24 | I'oMOTeHHBIC U TeTEPOTECHHBIC CMECH.

1.3.25 | CocraB cmeceii: 00beMHasi 1 MaccoBasi 1071 KOMIOHEHTOB CMECH, MaccoBasi 1051 IPUMECEH.

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 qucriepCcHBIX cucTeM. [I0HsITHE 0 KOJIIOMIHBIX CHCTEMAaX

JlaGopatopnast pabora Nel IIpuroroBieHue cycrieH3uu kapOoHaTa Kalblidsi B Boje. [lomydeHne sMylbCUH MOTOPHOTO
Macya. O3HaKOMJIEHHE CO CBOICTBAMH JIMCIIEPCHBIX CHCTEM..

CamocrosrensHas pabota Ne3

Co3nanue npe3eHTaluii, IPOEKTOB:

«AHOoMaMu puU3nUecKUX cBOICTB Bo/bL. JKuakue KpucTaibl. MuHepaiibl ¥ TOPHBIE TOPO/IbI KAK IPUPOTHBIE CMECH ).
CocraBnenune cxem, TabIuI

«[TonspHOCTB CBSA3M M MOIAPHOCTH MOJIeKybl. KonneHcarust. Tekydects. Bosronka. Kpucrammsanus. Cyonmumanust n
JecyOonuManyst. OMYJIbCHH U CYCIIeH3UH. 3011 (B TOM uHcie a3posoinu) u renu. Koarymsus. Cuaepesnc».
BreaymuropHas pabota ¢ OYM: «XumMmudeckas CBs3bY, «J{HCTIEpCHBIE CHCTEMBD)

Tema 1.4. Bona.
PacTBopsI.
DnexTpoauTHdecKas
JUCCOLMALUs

Conepxanne y4eOHOTO MaTepHuaia

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 3aBUCUMOCTH PACTBOPUMOCTHU I'a30B, )I(H,Z[KOCTCﬁ 1 TBEPAbIX BEHICCTB OT PA3JIMYHBIX q)aKTOpOB

1.4.8 MaccoBas 1011 pacCTBOPEHHOT'O BELIECTBA

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 6.
OK7.
OKS8.




1.4.9

SHGKTPOJ'II/ITI/ILICCKaH Jucconuanus

1.4.10 | DnexTpOIHTHI M HEINEKTPOIIHUTHI

1.4.11 | DneKTpOIUTHUYCCKAS JUCCOLUAIIHS

1.4.12 | MexaHH3MBbI MIEKTPOIUTHYECKOI JUCCOIMAIINH /ISl BEIECTB C Pa3IMYHBIMU THUIIAMU 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 MOJIOKEHHSI TCOPHH DIICKTPOJUTHUCCKON JUCCOUAIINU

1.4.17 | Kucnotsl, OCHOBaHHS M COJIM KaK 3JEKTPOJIUTHI

[Tpaktnyeckas padora Ne 3 IIpurotoBneHue pacTBopa 3aaHHO KOHIIEHTPAIUH.

CamocrosrtenbHas padora Ne 4

Pemenne pacyeTHbIX 3a/1a4 HAa MacCOBYIO JIOJIO PACTBOPEHHOT'O BEILECTBA.

Co3naHue Npe3eHTalu, IPOEKTOB:

«[TpumMeHeHre BO/IBI B TEXHUUECKHX LeNsiX. JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHeHHs. MUHEpaIbHbIE BOIBI»
CocraBnenune cxem, TaOJIuUIL:

«PacTBopeHHne Kak (PM3UKO-XUMUYECKHH Tporiecc. TemnoBsie 3¢ (GeKTh IpH pacTBOPEHUH. KpucTamioruapars.
BreaymuropHas pabota ¢ OYM «PacTBOps

Tema 1.5.
Knaccudurars
HEOPraHUIECKUX
COEJIMHEHUI U UX

CBOMCTBA

Copneprxanne yaeOHOro Marepuaia

151 KucnoTs! u ux cBoiicTBa

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

153 XMMHYECKUE CBOMCTBA KHCJIOT B CBETE TCOPUH DIICKTPOIHTHICSCKOM AUCCOLUALINN
154 Oco0eHHOCTH B3aMMOACHCTBHSL KOHIICHTPHPOBAHHOM CEPHOM W a30THOH KHCIIOT ¢ METAJIAMH
155 OCHOBHBIE CTIOCOOBI ITOTYYEHHS KHCIOTHI

1.5.6 OCHOBaHUsI ¥ X CBOHCTBA

157 OcHOBaHUsI KaK JIEKTPOJIUTHI, X 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 u uX CBOHCTBa

1.5.12 | Comu KaK 3JIEKTPOIUTHI

1.5.13 | Comm cpemHue, KUCITBIE U OCHOBHBIC

1.5.14 | Xumu4ecku CBOICTBa cOJiell B CBETE TEOPHH AJICKTPOJUTHYCSCKON JUCCOLUALIIH
1.5.15 | CnocoOsl mony4eHus conen

1.5.16 | I'mpponus couneit

1.5.17 | OKcuabl ¥ UX CBOWCTBA

1.5.18 | Coneobpa3syromue u HecoieoOpa3yoIue OKCHIBI

1.5.19 | OcHoBHble, aM(OTEpHBIE M KUCIOTHBIE OKCHJIBI

1.5.20 | 3aBucHMOCTb XapakTepa OKCHJA OT CTENEHH OKHCIICHHs 00pa3yIoIIero ero MeTauia
1.5.21 | XuMuyeckue cBOMCTBA OKCHIOB

1.5.22 | INomyueHne okcUI0B

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 6.
OK7.
OKS8.




[TpakTryeckas pabora Ne 4 Penienue 3a1au

JlabopaTopnas padota Ne 2 XuMuveckue CBOWCTBA HEOPTaHUUECKUX COCAMHCHUIMA

CamocrositenbHas padora No 5

Pemenne pacuerHsix 3a1a4 o treme «Kinaccudukarys HeopraHM4eCKUX COSTMHEHUI»

Co3naHue npe3eHTaluii, IpoeKToB:

«[IpaBuna pa3baBiieHus1 cepHON KUCIOTHI. Mcronbp3oBaHue cepHOW KHCIOTHI B IPOMBINUICHHOCTH. Ejkue menoun, ux
UCIIONIb30BaHKE B TPOMBIIUICHHOCTH. ["allieHas 1 HeraiieHasi U3BecTb, ee IPUMEHEHHEe B CTpouTenbeTBe. [ nic u anedactp,
THIICOBAHUE.

CocTraBiieHHE CXeM, TaOJINII:

«ITonstue o pH pactBopa. KucnoTnas, menounasi, HeTpanbHas Cpeibl paCTBOPOBY.

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

Tema 1.6.
XUMHUYECKUE PEaKIHU

Copneprxkanne yaeOHOr0 MaTepuania

1.6.1 Knaccudukarms XuMIdecKux peakiuii

1.6.2 Peaknnu coennHeHNs, pa3iI0KeHUs, 3aMeIIeHUs, 0OMeHa

1.6.3 Karanutuaeckue peaxmm

164 OO6paTtuMbIe 1 HEOOPATUMBIE PEaKIHH

1.6.5 I'oMOTeHHBIEC U TeTepOTeHHBIC PEaKIHN

1.6.6 DK30TepMHUYECKHE F YHAOTEPMHUYCCKIE PeaKIInu

1.6.7 TemnoBoit 3 (ekT XUMHUECKUX peaKIuit

1.6.8 TepMoxuMHuYIecKre ypaBHEHHUS

1.6.9 OKHCIUTENFHO-BOCCTAHOBUTEIFHBIC PEAKITHH

1.6.10 | CreneHp OKHCICHUS

1.6.11 | OxucnuTensh U BOCCTAHOBJICHUE

1.6.12 | BoccTaHOBUTEINh M OKHCIICHHE

1.6.13 | MeTox 21IeKTPOHHOTO OajaHca JUlsl COCTABICHUS YPABHEHUH OKHCINTENbHO-BOCCTAHOBHTEIIBHBIX PeaKLMi

1.6.14 | CkopoCTh XUMHUYECKUX PEAKIIHI

1.6.15 | IloHsATHE O CKOPOCTH XUMHUYECKUX PEaKIUi

1.6.16 | 3aBHCHUMOCTb CKOPOCTH XMMHYECKUX PEAKIHMIl OT Pa3IMYHBIX (PaKTOPOB: MPUPOIHI PEATUPYIOIIHX BEIIECTB, HX
KOHIICHTPAIMH, TEMIICPATypPbl, IOBEPXHOCTH COMPUKOCHOBEHHS M HCIIOJIb30BaHNsI KaTAIN3aTOPOB

1.6.17 | OOpaTUMOCTh XUMHYECKUX PEaKINit

1.6.18 | OOpatumble 1 HEOOPATHMEBIE PEAKIINU

1.6.19 | XumMudeckoe paBHOBECHE H CIIOCOOBI €T0 CMEIICHHS

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 6.
OK7.
OKS8.

IpakTnyeckas pabora Ne 5 pemenne 3a1a4 Ha TeMy «XHUMHUUECKHE PEaKIIAN

CamocrosrensHas padora Ne 6

Pemrenne pacueTHBIX 33134 10 TeMe « XUMHUIECKNE PEaKIII»

IToxroroka pedeparon: «PaduanpoBaHNe IIBETHBIX MeTayuTOB.KaTanmns. 'oMoreHHbIe 1 reTeporeHHbIe KaTalln3aTOPEI.
IIpomoTtopsl. Katanuruueckue siapl. MTHTHOUTOPBD).

Cocrasienne cxeMm, Tabimi: ««IloHsATHE 00 37eKTpOIM3e. DIEKTPOIN3 PACIIaBOB. DIEKTPOJIN3 PACTBOPOB.
OIEeKTPOIUTHIECKOE MoNTydeHHe amoMuHus. [[pakTndeckoe mpuMeHeHHe MIeKTPonn3a. | anpBaHOMIaCTHKA.
l'anbBaHOCTET Y.




Conepxanue ydeOHOrO MaTepuaia

1.7.1 Oco0EHHOCTH CTPOEHHS aTOMOB M KPUCTAJIJIOB

1.7.2 dusnueckre cBOCTBA METAIOB

1.7.3 Krnaccudukanus MeTaioB 1o pa3IMyHbIM IPU3HAKAM

1.7.4 XHUMHUYECKHE CBOMCTBA METAJIIOB

1.7.5 ONeKTPOXUMHUYECKHUH PsiJi HAIPSDKEHUH METaJUIOB
1.7.6 Mertamnorepmus
1.7.7 OO61He crocoObl MOTYYCHUST METAIIOB 8
1.7.8 ITonsiTue 0 MeTamIypruu
1.7.9 [TupomMeTamtyprus, rupoOMeTaJUTyprusl U 3J€KTPOMETaILTypTHusl
1.7.10 | CnuaBbl YepHbIE U LIBETHBIE
1.7.11 | OcoOeHHOCTH CTPOSHHSI aTOMOB OK 1.
1.7.12 | HemeTamisl — IpOCTHIE BEIIECTBA OK 2.
1.7.13 | 3aBUCHMOCTbH CBOWCTB raJIOr€HOB OT X MOJIOXeHUs B [leproauueckoii cucteme OK 3.
1.7.14 | OxucnutenbHbIE U BOCCTAHOBUTEIBHBIE CBOIICTBA HEMETAIIJIOB B 3aBUCHUMOCTH OT UX IOJIOKEHUS B Py OK 4.
Tema 1.7. 3JICKTPOOTPULATCIIBHOCTH OK 5.
MeTaie u HemeTaE! Ipaktudeckas pabora Ne 6 Pemienue 3a1a4 Ha TeMy «MeTalIbl 1 HEMETaJUTBI» 2 OK 6.
OK7.
JlabopaTopnas pabota Ne 3 « XuMHUYECKIE CBOWCTBA METAJIJIOBY 2 OKS.
JlabopaTopnas pabota Ned «XuMHUYECKIE CBOWCTBA HEMETAILIOBY 2
CamocrosarensHas pabora No 7
Co3pmanue npe3eHTaluii, IpoeKTOB
CocraBienue cxem, Tabiui: «I[Ipon3BoACTBO YyTryHa U CTAIM».
Co3pnanue npe3eHTaryii, npoektoB: «IloaydeHne HeMeTaI0B (GPaKIHOHHON EPErOHKON KHUIKOTO BO3AyXa U
3MEKTPOIM30M PACTBOPOB HJIM PACIIIIABOB JIEKTPOIUTOB. 5
CunukaTtHasi IPOMBIIUIEHHOCTb. IIpOM3BOACTBO CEPHOIT KHCTIOTHI».
Pemenne pacyeTHbIX 3a1a4 110 TeMe «MeTaJlbl 1 HeMETaJlIbD»
BreaymuropHas padota ¢ OYM
Kopposust MeTayuioB: XMMUUYECKast U JIEKTPOXHUMHUYECKast. 3aBHCUMOCTb CKOPOCTH KOPPO3UH OT YCIIOBHH OKpY Karomen
cpenbl. Knaccngukanus KoOppo3ur METAILIOB 110 Pa3IMYHBIM Ipu3HakaM. CrocoObl 3K TH METAJUIOB OT KOPPO3UH.
Paznen 2. Opranuyeckasi XUMHS 50
Tema 2.1 Copepxanne yaeOHOTo MaTepuaia OK 1.
(OCHOBHBIE ITOHSITUSI Hpnpo;lm)le, HNCKYCCTBCHHBIC 1 CHHTCTUYCCKHUC OPraHNICCKUEC BECIICCTBA OK 2.
OpraHUYecKOl XUMHHU U CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPTaHMUECKUMHU OK 3.
TEOPHsI CTPOCHHUS BanentHocTh 6 OK 4.
OpTaHUYECKHX XHUMHUECKOE CTPOCHUE KaK MOPAJOK COSTMHEHHUS aTOMOB B MOJIEKYJIBI IO BaJIGHTHOCTH OK'5.
COEIMHEHU I Teopus cTpoenus opraandeckux coennHernii A.M. bytneposa OK 6.
OCHOBHBIE TIOJIO)KEHHUS] TEOPHH XUMHIECKOTO CTPOSHUS 85;

M3omMepust 1 u3oMepsl




Xumnueckue GopMyJIbl B MOJIETH MOJIEKYJI B OPraHU4eCKOW XUMUHU

KJ'IaCCI/I(l)I/IKaI_[I/IH BCHICCTB IO CTPOCHUIO YIJICPOAHOI'O CKEJICTAa U HAJIUIUIO q)yHKIII/IOHaJ'H)HI)IX rpynn

I"'omomnoru u romosiorus

Hauana Homenxknatypst IUPAC

Peakiuu MPUCOCAMHCHUA (FI/I)IpI/IpOBaHI/IH, TaJIOTCHUPOBAHUSA, THAPOTAJIOTCHUPOBAHNA, FI/I)IpaTaHI/II/I)

Peaxiuu oTiiernsienus (JeruapupoBaHus, JETUIPOralOreHUPOBAHNUS, IETUAPATAIIH)

Peakmuu 3ameinenus. Peakuuu HN30MEpHu3allun

Tema 2.2.

YraeBoaopoasl U UX
MIPUPOIHBIE HCTOUHUKH

[Tpaktryeckas padora Ne 7 3roToBieHue MOjeNei MOJIEKYJ OPraHM4eCKUX BELIECTB. 2

CamocrosrenbHas padota Ne 8 5

CocraBnenue cxeMm, Tabuui: « [ToHstue o cyOcTpate u pearenTe. Peakiiumn oKnuCIIeHHsT 1 BOCCTaHOBJICHUSI OPraHMYeCKUX

BemiecTB. CpaBHeHHE KiIacCU(DUKAIMU COSMHEHNH 1 KiacCU(UKANK PeaKiii B HEOPraHWYECKOW M OpraHMYEeCKOH

XUMUMY.

BreaymuropHas padota ¢ OYM

«Teopust cTpoeHHsI OPraHNIECKUX COCTMHECHHUN)

Copneprkanne yaeOHOr0 MaTepuania

2.2.1 AJNKaHBI: TOMOJIOTHYECKUH PsiJi, N30MEpHsi 1 HOMEHKJIATYpa aJKaHOB

2.2.2 XUMHYECKHE CBOHCTBA aJIKaHOB (METaHa, 3TaHa): TOPCHUE, 3aMELICHUE, Pa3JIoKeHUE, AETHIPHUPOBAHIE

2.2.3 [IprmMeHeHHe aTkaHOB HA OCHOBE CBOWCTB

2.2.4 AJKeHBI: DTHIIEH, €0 NOoNTydeHHe (IerHAPUPOBAHIEM STaHa, IETOJUMEpH3aIeH OIHITHIICHA)

2.2.5 I'omonornueckuii psit, ©30MepHsl, HOMEHKJIATypa aJIKEHOB

2.2.6 XUMHUYECKHE CBONCTBA STHJICHA: TOPEHHE, KaUYeCTBCHHBIE peaknny (oOeciBeynBaHie OPOMHON BOJBI M pacTBOpa
TIepMaHTaHaTa Kajus), THApaTanys, MoJINMepr3aIys 12

2.2.7 [IprmMeHeHHe YTHIICHAa Ha OCHOBE CBOICTB

2.2.8 Anxanuensl; [ToHsATHE 0 IHEHAX KaK yIIIeBOJOPOIaX C IBYMs TBOWHBIMHU CBS3SIMHU

2.29 ComnpsiyKeHHBIC TUSHBI
2.2.10 | Xummyeckue cBoiicTBa OyTaareHa-1,3 U n3onpeHa: oOecrBeUnBaHIEe OPOMHOM BOJIBI U TIOJIMMEPU3AITUS B
Kay4IyK{

2.2.11 | HaTypanbHEII U CHHTETHYECKHIE KaydIyKH

2.2.12 | Pe3una

2.2.13 | AJKuHBI

2.2.14 | Auerunen

2.2.15 | XuMmu4eckue CBOWCTBA alleTHIICHA: TOPEeHUe, 00eCIIBeUnBaHIe OPOMHOM BOJIBI, IPUCOSAUHEHHE XJIOPOBOIOPOIA
W TUIpATaIus

2.2.16 | IlpumeHeHue aneTuiicHa Ha OCHOBE CBOWCTB

2.2.17 | MexkiaccoBasi HF30MEpHs C aJIKaTUCHAMHU

2.2.18 | Apensl

2.2.19 | Beusou

2.2.20 | XumMunueckue cBoicTBa OEH30J1a: TOpEeHHe, peaKnK 3aMeleHus (raloreHHpoBaHne, HUTPOBAaHHUE)

2.2.21 | llpumenenue GeH30J1a HA OCHOBE CBOMCTB

2.2.22 | llpupoHple HCTOYHHUKH YIIIEBOIOPOJIOB

2.2.23 | IlpuponHslii ra3: cocTas, NPUMEHEHHE B KAYECTBE TOILUINBA

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 6.
OK7.
OKS8.




2.2.24 | Hedtp

2.2.25 | Cocras ¥ nepepaboTKa HeTH

2.2.26 | Ileperonka Hedtn

2.2.27 | HedrenpomyKTel

HpaKTI/I‘{eCKaH pa60Ta No 8 Pemienue PpacCyYCTHLIX 3a4a4 10 TEME «yl"J’IeBO,HOpO,HLI».

Jlaboparoprast paboTa Ne 5. O3HaKOMJICHHE C KOJUICKIHEit 00pa31oB He(TH U MPOIYKTOB e MepepaboTKH.
O3HaKOMIICHHE ¢ KOJUICKIMEN KaydyKOB U 00pa3iaMu U3AeIuil U3 Pe3UHbL.

Jlaboparopras pabora Ne 6 KauecTBeHHHBIE peakIiy Ha YTrIeBOIOPOIbI

CamocrosrenpHas padota Ne 9
Pemenne pacueTHBIX 3a1a4 MO TeMe «Y TIICBOJOPOIBI».
[Moaroroeka pedeparon, coodmeHuit: «KOKCOXUMHUYECKOE IPOU3BOICTBO M €T0 MPOTYKIIHSD).

Co3znaHue npe3eHTanuii, mpoekToB: « OCHOBHBIC HANPABIICHHS IPOMBIIUICHHON epepaboTKH IPHPOIHOTO Ta3a.
[MomyTHbI# HedTsHOI ra3, ero nepepadoTKa.

[Tpouecchl NpOMBIIEHHON NTepepadoTKu HeTH: KPeKHHT, pudopMuHT. OKTaHOBOE YMCII0 OEH3MHOB U IIETAHOBOE YHCIIO
JIM3€JIbHOTO TOTUTHBAY

Cocrasnenue cxeM, Tabnuil: «Knaccuduxanus u HazHayeHne kayuykoB. Kitaccuukanys 1 Ha3HaYeHUE PE3UH.
Bynkanuzanus kayuyka», «Peakuus noaumepusanuy BUHUIXJIOpUAA. [T0JIMBUHUIXTIOPUA U €r0 IIPUMEHEHUE.
Tpumepusarnus aneruieHa B 6€H3011.

[Monsrue 06 sxcTpakuyu. BoccraHoBieHIe HUTPOOSH30a B aHIJIMH. [ oMonorndeckuii psan apeHoB. Toxyon. HurpoBanue
tosyousa. TpoTuimy.

Tema 2.3

Kucnopoaconepxarrie
OpraHUYecKHe
COEIUHEHHUS

Copneprxanne yaeOHOro MaTepuania

2.3.1 CriapThl

2.3.2 [Tomryuenne 3TaHONa OPOKEHUEM TIIFOKO3BI U THApATAIlUeH STHIICHA

2.3.3 T'unpokcuipHas rpynna Kak (yHKIIHOHATBHAS

2.34 [lonsTHE O IPEIENBHBIX OJHOATOMHBIX CIIPTaX

2.3.5 XUMHWYECKHEe CBOWCTBAa ATAHONA: B3aMMOJECHCTBHE C HATPHEM, OOpa3oBaHWE IPOCTBIX M CIOXKHBIX 3(HUPOB,
OKHCJICHHE B aJIbJIETH]

2.3.6 [IprMeHeHHe 3TaHOIa HA OCHOBE CBOWMCTB

2.3.7 AJIKOTOJIM3M, €T0 MOCIEICTBUS U MPEAyIpekKICHIe

2.3.8 ['nmunepuH Kak npecTaBuTeNh MHOTOATOMHBIX CITUPTOB

2.3.9 KauectBennas peaKkuys Ha MHOI'OATOMHBIC CITUPThI

2.3.10 | IlpumeHeHue rimneprHa

2.3.11 | ®enon

2.3.12 | ®Ou3nyueckue U XUMUYECKHE CBOHCTBA (heHOIa

2.3.13 Bzanmuoe BiausiHHE aTOMOB B MOJICKYIJIC (1)€HOJ'Ial BBaHMOﬂCﬁCTBHG C TMAPOKCUJIOM HATpHid U a30THOH KHCJIOTOM

2.3.14 | llpumenenue ¢eHOIa HA OCHOBE CBOWCTB

2.3.15 | Anbnerunasl

2.3.16 | IlousTue 06 anbaeruaax

2.3.17 | AnpperuaHas rpynmna Kak GyHKIMOHAIbHAs

12

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 6.
OK7.
OKS.




2.3.18

QdopManbaerul M €ro CBONCTBA: OKUCJICHHE B COOTBETCTBYIOIIYXO KHUCJIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIIUK CIIUPT

2.3.19 | lonyueHue ajpIerHI0B OKHCICHHEM COOTBETCTBYIOLIMX CIIMPTOB

2.3.20 | Ilpumenenue opmainbiierusia Ha OCHOBE €r0 CBOWCTB

2.3.21 | KapOOHOBBIE KHCIOTHI

2.3.22 | Ilonsitne o kapOOHOBBIX KHCIIOTaX

2.3.23 | KapOokcuibHas rpymnma Kak (yHKIIHOHAJIbHAS

2.3.24 | I'omostornyeckuii psili peesbHBIX 0THOOCHOBHBIX KapOOHOBBIX KUCIIOT

2.3.25 | IonyueHne KapOOHOBBIX KHCIOT OKHCICHHEM aJIbJICTH/IOB

2.3.26 | XuMuYecKkue CBOMCTBAa YKCYCHOM KHCJIOTHI: OOIIME CBOWCTBA C MHHEPAIbHBIMU KHCIOTaMH MW pEaKius
sTepuUKanuu

2.3.27 | IlpuMeHeHHe YKCYCHOM KHUCIIOTHI HA OCHOBE CBOWCTB

2.3.28 | Bpicuine XMpHbBIE KUCIOTHI Ha IPHMEpe MaTbMHUTHHOBON M CTEApPUHOBON

2.3.29 | CuoxHble 3GHUPBI U KUPEI

2.3.30 | IoxyueHue cI0XKHBIX IPUPOB peaknue aTepuprKaLum

2.3.31 | CaoxHble 3GHpHI B IPUPOJIE, UX 3HAYCHHUE

2.3.31 | IlpumeHeHUE CIOKHBIX 3(HUPOB HA OCHOBE CBOWCTB

2.3.32 | XKupsl KaK CI0KHbIE d3PHUPHI

2.3.33 | Knaccubukanust ;xupoB

2.3.34 | XuMuuecKkre CBOMCTBA KMPOB: THIPOJIN3 M THAPHPOBAHKE JKHJIKUX )KUPOB

2.3.35 | IlpumeHeHue )KUPOB Ha OCHOBE CBOWCTB

2.3.36 | Mbuia

2.3.37 | YrneBojpl

2.3.38 | YruieBojpl, ux Kiaccupukanusi: MOHOcaxapubsl (TII0K03a, GpyKTo3a), Aucaxapusl (caxapos3a) U HOoNUCaxapuIbl
(Kpaxmaj M [eJlIi0JI03a)

2.3.39 | I'moxo3a — BelecTBO C ABOMCTBEHHON PYHKIMEH — albJeruI0CIHPT

2.3.40 | XumuyecKHe CBOWCTBA TJIFOKO3bI: OKHUCJICHHE B TIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOWT, CIIMPTOBOEC
OposkeHme

2.3.41 | IlpuMeHEeHHME TIFOKO3HI HA OCHOBE CBOMCTB

2.3.42 | 3HadyeHHWe YTICBOJOB B )KHBOI NMPHUPOJIE U )KU3HU YEIOBEKa

2.3.43 | TlonaTe O peaknMsX MONMKOHICHCAMM W TUIAPOIM3a HA NPUMEPE B3aMMOINPEBPAIICHUMN: TIIIOKO3a —>

NnoJjarcaxapuna

J'Ia60paT0pHa$1 pa60Ta Ne 7 KadecTBeHHBIE peaKkiuru KUCJI0pOoA COoACpKAIIUX COCHHHGHHﬁZ CIIUPTOB, AJBACTUAOB H
Kap60HOBLIX KHUCJIOT.

J'Ia60paT0pHa$1 pa60Ta Ne 8 Z[OKaBaTGHBCTBO HEMPEACTIBbHOTO XapaKTepa KHUJAKOT'O KHpa. B3aHMOHCﬁCTBHC TJIFOKO3bI U
€axapo3bl C THAPOKCHUIOM MGHI/I(H). KauecrBennas pCaknus Ha KpaxmaJl.




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 cpeacTBa. MOJOYHOKHUCIOE OpoKeHHe TIOK03bl. Kucimomonounsle mpoaykTel. HuTpoBanue
LEIUTIONO3BL. [IMpOKCHITHEY.

Co3nmaHne mpe3eHTanuil, MPOEKTOB: «METHIOBBI CHUPT M €ro HCIOJIb30BAaHWE B KAadeCTBE XHMHUYECKOTO CHIPHSL.
TOKCHYHOCTE METaHOJAa W TpaBWIAa TEXHUKH OC30MACHOCTH NpH paboTe ¢ HUM. DTHICHIIIMKOJNb W €ro NPUMEHEHHE.
TOKCHYHOCTD 3TUIICHIVIMKOIS U NTPaBIJIa TEXHUKH OE€30TTaCHOCTH IPH paboTe ¢ HAM».

CocraBiieHHE CXeM, TaOJIMIIL:

[Monyuenue heHona 13 MPOAYKTOB KOKCOXUMHIECKOTO POU3BOICTBA U U3 OEH3011a.

[Monukonnencauus hopmainpaeruna ¢ hpeHosoM B GpeHonohopMaIbIeTHIHyI0 cMoly. AneTanbiaerun. [IoHsaTHe 0 KeToHax
Ha IMpuMeEpe al€ToHa. HpI/IMeHeHHe al€TOHAa B TEXHUKE U MIPOMBIINIJICHHOCTH.

MHoroo6pasue KapOOHOBBIX KUCIOT (I[aBelieBas KHCIOTa KaK JBYXOCHOBHAs, aKpUIIOBas KHCIOTa KakK HEMpeieibHas,
OeH30MHasI KMCIIOTa KaK apOMaTHIECKast).

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 aHIITHA HAa OCHOBE CBOMCTB

2.4.7 AMHHOKHUCIIOTEI

24.8 AMUHOKHCIIOTHI KaK aM(oTepHble TH(PYHKINOHATHHBIC OPTaHUIECKUE COCTUNHCHHUS

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

2.4.10 | IlenTtuaoHas CBA3b U ITOJANENTHIEI

2.4.11 | IlpumeHEeHNE aMUHOKHCIIOT HA OCHOBE CBOWCTB

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 | buonornueckue GyHKIMH OCIKOB

2.4.16 | Ionumepsl

2.4.17 | Benku u nojncaxapu 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 6.
OK7.
OKS8.




2.4.20

TepMOHHaCTI/I‘{HBIe 1 TCPMOPCAKTHUBHBIC MTJIACTMACCHI

2.4.21 | llpeacraBuTenu riactMace
2.4.22 | BonokHa, ux KiaccupuKaIms
2.4.23 | IlonyueHue BOJIOKOH
2.4.24 | OtnenbHbIE NPEICTABUTEIN XUMHIECKUX BOJIOKOH
Jlaboparopras padora Ne 9 KauecTBeHHBIE peakIM a30TCOJIEpIKAIINX COCIMHEHNH Pelenne skcnepruMeHTaNbHbIX 3a/1a4 2
Ha WAECHTH(UKANINIO OPraHUYECKUX COeAMHEeHNH. Pacrio3HaBaHKe m1acTMacc ¥ BOJIOKOH.
CamocrosrenbHas padora Ne 11
Co3znaHue Npe3eHTanui, IPOeKToB: 5
«AMMHOKAIIpOHOBasl KucioTa. KanpoH Kak MmpecTaBUTelb MOJIMAMHUIHBIX BOJIOKOH. VcTonb30BaHe THIpoIi3a OENKOB B
MpOMBINUICHHOCTH. [lonmmBuHMIXIIOpUA, noiuTeTpadTopaTiiieH (tednon). DeHONODOpMANBAECTHIHBIE IUIACTMACCHL
Lemnymnona. [IpoMBIUICHHOE TPOU3BOACTBO XUMHYECKHX BOJIOKOHY.
BreaymutopHas pa6ota ¢ O9YM «AMUHBI, AMHOKHCIIOTBI»
IIpomexxyTouHas aTTecTauus 2 cemecmp —
ough.3auem
MaxkcumajibHasi yueOHasi Harpy3ka (Bcero) | 72
Oo0si3aTesibHAs ayAUTOPHAs y4eOHAas HATPY3Ka (Bcero) | 68
N3 HuX npakTHYecKuXx 3aHATHI | 34
BueayauTopHasi camocTrosiTeJibHas padora | 4




3. YCJIOBUSI PEAJIM3ALIMU TPOT'PAMMBbI YYEFHOM JUCITATITAHBI

3.1. Jlas peanu3anuy NporpaMMsbl y4eOHOM JUCHUILINHBI IPeyCMOTPEH:

Kabunet «XuMuny», OCHaIIEHHBIH 000PYI0BaHUEM:

- 10Ca/I0YHbIE MECTA 110 KOJUYECTBY 00YUaOLINXCS;

- paboyee MecTo MpernoJaBaTeis;

-y4e0HO-METOANYECKHII KOMIUIEKT TUCIHILUIHHBI.

- KOMILJIEKT y4eOHO-HarIsAHbIX Toco0uil: «Mojiear aToMOB XUMHUYECKHX AJIeMEHTOB. Mojaenu
MOJIEKYJI TPOCTHIX M CIIOKHBIX BelecTB (mapoctepkHeBsie U CTioapta—bpurieda). Komnekuus
MIPOCTHIX U CIIOKHBIX BEIIECTBY;

- paznuunbie popmel [lepuoanyeckoit cuctemsl Xxumuaeckux nemenToB .M. Menneneesa;

- 00pa31bl MUHEPAIOB C HOHHOM KPUCTAINTMYECKON PEIIeTKOM: KalblUTa, TajJuTa.

- KOJUIEKIIUSI METAJLIOB;

- KOJUIEKI[USI HEMETaJJIOB;

- KOJUICKIIUH MTPOAYKIUH CUIMKATHOW MPOMBILIICHHOCTH (cTeka, hapdopa, dasHca, neMeHTa
pa3IMYHbBIX MapoK U Ap.);

- MOJIENIU MOJIEKYJI TOMOJIOTOB U U30MEPOB OPIaHUYECKUX COEMHEHUN;

- KoJuteKIus 00pa3oB HedTu U HedrenpoaykToB. Komnekius «KaMeHHBIN yroib U MpoTyKIIHUs
KOKCOXMMMUYECKOTO MPOU3BOICTBAY;

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

3.2. UnopmannonHoe odecnevyeHne peaasu3amum NporpamMmmbl

3.2.1 IleyaTHble U31aAHUA:

1. Tabpuensn O.C. Xumus s npodeccuit U crennaibHOCTEH TEXHUYECKOTo Mpoduist: yueOHUK
st cryn. CITO. — M.: U1 «Akagemusy», 2012

3.2.2. DyeKTpOHHbIC M31aHusl (JIEKTPOHHBIE pecypchl)

1. Xumuueckas >arukioneans https://dic.academic.ru/dic.nst/enc_chemistry

2. ManyiinosA.B., Poqnonos B.1. OcHoBbl xumun: yueoHuk — HoBocubupck: dakynbrer
ecrecTBeHHbIX Hayk HI'Y. [DnektponHslil pecypc]: [caliT]. — DnekTpoH. n1aH. — Pexum nocryna:
http://www.hemi.nsu.ru/ , - Xumus: Xumudeckas SHIHMKIONEHs [ DISKTPOHHBIH pecypc]: [caiT]. —
DnekTpoH. aaH. — Pexkum pocryma: http://www.xumuk.ru/encyklopedia/2/4995.html

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKHU

1. Epoxun FO.M. Xumus uig npodeccuii ¥ crieliaabHOCTeH TEXHUYECKOTO U €CTECTBEHHO-
HayyHoro npoduieit: yueonuk s cty. CI1O — M.: UL «Axkagemus», 2017

2. Epoxun FO.M. Xumust: yuebnuk s crya. CI1O — M.: UL «Axagemusy», 2011

3. Epoxun 0.M. Xumus: 3agaun u ynpaxxHenus: y4ue6. mocooue mis crya. CI1O — M.: UL
«Axangemus», 2014


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

4. KOHTPOJIb M OIIEHKA PE3VJBTATOB OCBOEHHUS YYEBHOM IV CIIUTIJIMHBI

Pesynomamut 00yuenus

Kpumepuu OUCHKU

Memoowl oyenku

3HaTh:

Baxneiie XuMHUUeCKKe MOHATHUS, OCHOBHBIC 3aKOHbI
XMMUH, BOKHEUIINE BEIIECTBA, METPHAJIbI,
XMMHYECKYI0 CHMBOJIUKY

MOCJIEZI0BATEIbHO, YETKO, CBSI3HO,
000CHOBaHHO ¥ 0€30MIMO0THO
M3JIaraet y4eOHbI MaTepua; 1aeT
OTBET B JIOTHYECCKOH
MOCJICAOBATEIILHOCTH C
HCTIOJIb30BAaHUEM MIPUHSATOM
TEPMUHOJIOTUH; TOKa3bIBAET
MMOHUMAaHHUE CYITHOCTH
paccMaTpuBaeMbIX IOHSATHI, SIBICHUIH
U 3aKOHOMEPHOCTEH, TeOpHid,
B3aMMOCBS3¢il; yMeeT BBIIECIATh
TJIABHOE, CAMOCTOSITEIEHO
MOJTBEP)KIATh OTBET KOHKPETHBIMHU
npuMepami, GpakTamMu;
CaMOCTOSITEIbHO aHATH3UPYET U
0000111a€T TeOpEeTHYECKUI MaTepHall.

YCTHBII Onpoc 1 aHalH3
MPE/IOKEHHBIX TOHSATHIA O
HU3y4aeMoi Teme.

MunuBuyansHbLI onpoc.

Ouenka npaktudeckux padot Ne 1-8
Ouenka naGoparopusix pador Ne 1-9
OmueHka caMOCTOSATENBHBIX PadoT

YMerts:

-JlaBaTb onpeseneHe H ONepHPOBATh XUMHIECKIMHI
TIOHSTHUSIMH,

- ®opMynHpOBaTH OCHOBBIE 3aKOHBI
-XapaKkTepu30BaTh 3JIEMEHTHI MaJIbIX U OONBIINX
MIEPHOJIOB 10 UX IOJIOXKEHHIO B IEPHOJUIECKOI
cucreme J1.11. Menneneena.

-XapakTepu30BaTh BXKHEHIIINE TUIBI XUMUUECKUX
CBsI3el M OTHOCHUTEIBFHOCTB 9TOM THIIOJIOTHY.
-OopMynpoBaTh OCHOBHBIE MTOJI0XKEHUS TCOPUH
EKTPOIUTHUECKOH TUCCOLMAIINN
XapaKTepH30BaTh B CBETE 3TOH TEOPUH CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSIUHEHHUH.
-OopMynupoBaTh OCHOBHBIE MTOJ0XKEHUS TEOPUH
XHMHYECKOTO CTPOCHHUS OPTaHNYECKUX COCIMHEHUH
U XapaKTepu30BaTh B CBETE 3TOM TEOPUHU CBOMCTBA
OCHOBHBIX KJIACCOB OPTaHWYECKHUX COCIMHEHUH.
-XapakTepu3oBaTh COCTaB, CTPOCHHUE, CBOWCTBA,
MOJTy4eHUE ¥ IPIMEHEHHE Ba)KHEHIINX METaIIOB U
HEMETaJIIOB
-XapakTepu3oBaTh COCTaB, CTPOCHUE, CBONCTBA,
MOTy4eHUe ¥ IPHIMEHEHHEe BXKHEHIINX KJIACCOB
OpPTaHWYECKHX BEIIECTB
-HMcnonp30Bath B y4eOHOM U TpohecCHnOHATEHON
NIeITeTbHOCTH XUMUYECKHE TEPMHUHBI U CUMBOJIHKY.
-BBINOIHATE XUMUYECKHIT SKCTIEPUMEHT B OJTHOM
COOTBETCTBHUH C IIPAaBHIaMH 0€30IM1aCHOCTH.
-IIpoBOIUTH CaMOCTOATENIBLHBII OUCK XUMUYECKOH
nH(OPMAIMH C HCIIOIB30BAaHUEM PA3ITHYHBIX
HCTOYHUKOB (HAYIHO-TIOMYJISIPHBIX H3JaHHH,
KOMITBIOTEpHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA);
-HCTIONIb30BaTh KOMITBIOTEPHBIE TEXHOIOTHH JUIS
00paboTKH U TIepeadll XUMUIecKo HHQOpManu 1
ee MPeJICTAaBJICHHUs B Pa3INYHbIX Gopmax
-PemaTs pacueTHbIe 3aJa41 110 XUMHYECKHM
(bopMynam U ypaBHEHUSIM.

-OOBSCHATH XUMHUECKHUE SBICHUS, IPOUCXOISIINE B
npupoje, OBITY ¥ Ha MPONU3BOJICTBE.

-Co0momaTh ImpaBuIIa 3KOJIOTHIECKH TPAMOTHOTO
TIOBEJICHNUS B OKpY»Karomeil cpeze.

-OneHnBaTh BIUSIHAE XUMHYECKOTO 3aTrPSI3HEHNS
OKpY’)Kalollel cpeibl Ha OPraHU3M YesIoBeKa U
ApYTUe )XUBBIC OPpraHU3MBbI.

-Cobmronath mpaBuiia 0€30MacHOro 0OpaleHus ¢
rOprOYMMH U TOKCUYHBIMH BEIIECTBAMU,
nmabopaTopHBIM 000PYIOBAHUEM.

CaMOCTOSITENIFHO aHAIN3UPYET 1
000011aeT TEOPETHUECKUI MaTepHall,
Ppe3yIIbTaTHl MPOBEACHHBIX
HaOJII0/ICHNI U OTBITOB; CBOOOIHO
YCTaHaBIIMBACT MEXKIIPEIMETHbIC (Ha
OCHOBE paHee NPHOOPETEHHBIX
3HAHWI) ¥ BHYTPHIIPEMETHBIC CBSI3H;
YBEPEHHO U 0€301IHO0YHO
MIPUMEHSIET MOTy4eHHbIe 3HaHWS B
pELIeHNH HOBEIX, paHee He
BCTpEYaBIINXCS 337124,

BBINIOJTHSIET paboTy B pallioHaIbHON
MIOCJIEI0BATEIIBHOCTH U TIOJTHOM
o0Bpeme ¢ 6e3yCIIOBHBIM
COOJII0/ICHUEM TIPaBIJI JINYHOU U
00IIIECTBEHHON O€30I1aCHOCTH,
MoJTydaeT pe3ybTaThl C 3aJaHHON
TOYHOCTBIO; JIOTHYHO OIHCHIBET
NIPOBEICHHBIC HAOMIOACHHS 1
(opMyIupyeT BBIBOJBL. PalliOHAIBHO
UCHOJIB3YET HArJIAIHBIE TTIOCO0us,
CIPaBOYHbIE MaTepHaIbl, YUeOHHK,
JOTIOJIHUTEIBHYIO JINTEPATYPY,
MIEPBOUCTOYHHUKH; TIPUMEHSET
YIOPSIIOYEHHYIO CUCTEMY YCIOBHBIX
0003HaUCHWIT TIPH BEJICHUH 3alnCeH,
CONPOBOJK/IAIOLINX OTBET; UMEET
HEOOXOIUMbIC HABBIKK PabOTHI C
npudopamu, YepTeRaMH, CXeMaMH 1
rpa)MKaMH, COMyTCTBYIOIHMH
OTBETY;

IIpomexyTo4Hasi aTTecTauus
IIpoBepka KOHCIIEKTOB JIEKLIUH,
VYerHblit onpoc

OrieHKa MPakTUIeCcKuX padboT Ne 1-8
Orenka 1abopatopHsix padot Ne 1-9
OreHka caMOCTOSATENBHBIX padoT




