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HACHOPT NPOI'PAMMBI JTUCIHUAIIJVIMHBI OBJ. 07 XUMMUA

1.1 Ob61acTh NpUMEHEHHsI TPOrPaAMMbI

PabGouas mnporpamma y4eOHOM JUCHUIUIMHBI SBJISETCS YaCThIO IPOrPAMMBI
IIOATOTOBKU CHENMATUCTOB cpeaHero 3BeHa B coorBercTBuM ¢ PI'OC CIIO mo
cnenuanbHoctu  09.02.06 CereBoli U cuCTeMHBbI aaMuHUCTpartop.  JlaHHas
TUCIUIUIMHA H3Yy4YaeTcs ¢ y4yeToM Mnpoduis NojJydaeMoro mnpodeccruoHaIbHOro
oOpa3zoBaHus.

CocraBieHa B COOTBETCTBUM MPUMEPHOM MporpamMmMoil y4eOHOW UCUHUILIMHBI
«Xumusa» IS npodeccruoHaIbHbIX o0OpazoBaTeabHbIX OpraHH3aluu,
PEKOMEHI0BaHHBIX PefepalbHBIM TOCYJapCTBEHHBIM aBTOHOMHBIM YUYPEKIECHHUEM
«DenepanbHpli UHCTUTYT pa3BuTusi oOpaszoBaHus» (OI'AY«DUPO») B kauectse
OpUMEPHON  MporpaMMbl  JJisi  pealu3allii  OCHOBHOM  MpoQeccHoHalbHON
oOpazoBarensHOi mporpamMmbl CIIO Ha 6Gaze OCHOBHOTO 001Iero oOpa3zoBaHUs C
nojiydeHueM cpeaHero obmiero oopazoBanus (IIporoxon Ne 3 ot 21 wurons 2015 r.
Peructpannonnsiii Homep periersuu 382 ot 23 utonst 2015 r. DI'AY «DUPO»).

1.2. MecTo y4eOHOH IMCUUILIMHBI B CTPYKType OCHOBHOM npodeccuoHaIbHOM
o0pa3oBaTe/;IbHOM MPOTrPAMMBI:
OO61m1e06pa3oBaTeIbHBIN ITUKII, 0230BbIC TUCITUTLINHBI.

1.3. Heau u 3agaum y4eOHOHl IMCHUILUIMHBI — TPe0OOBAHUA K pe3yJbTaTam
OCBOCHUS Y4eOHOH TUCHUIIMHBI:

CopnepxaHue TmporpaMmbl  y4eOHOM JIHUCHMUIUIMHBI «XHUMHS» HalpaBlIe€HO Ha
JTOCTHXKEHUE CIeAYIOIINX LeJIei

*¢hopMupOBaHUE Y OOYJAIOMINXCS YMEHHS OIICHUBATh 3HAYUMOCTh XUMHYECKOTO 3HA-
HUS TSI K&KJI0TO YEJI0BEKa;

*¢opMHUpOBaHUE Y O0YYAIOMINXCS LIETIOCTHOTO MPECTABICHUS O MUPE U POJIU XUMHUHU
B CO3JIaHMH COBPEMEHHOMN €CTeCTBEHHOHAYYHON KapTHHBI MUPa; YMEHHUS OOBICHITH
00BEKTHI M MPOIIECCHI OKPYKAIOMICH TEHCTBUTEILHOCTH : PUPOTHOM, COIMAIBHOM,
KYJbTYPHOU, TEXHUUECKOHN Cpe/ibl, — UCIOJIb3Ysl AJIsl ITOr0 XUMHYECKHE 3HAHNUS,
*pa3BUTHE y 00YYAIOIIUXCS YMEHUN pa3IndaTh (PakThl U OIEHKH, CPABHUBATH OIIC-
HOYHBIE BBIBOJIbI, BUJIETh HUX CBA3b C KPUTEPUSMH OLICHOK U CBA3b KPUTEPHUEB C
OTIPEJICTICHHOW  CHCTEMOW  IIEHHOCTeH, (opmynupoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIINIO;

*proOpeTeHrne 00YJIaIONTUMUCS OTIBITa PA3HOOOPA3HON JEATEIHHOCTH, TTO3HAHUS

M CaMOIO3HAHUA;, KIFOUEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAIbHOE 3HAYCHHE MIJIs
Pa3IMYHBIX BHJIOB JICSITCIHPHOCTH (HABBIKOB PEIICHUS TIPOOJIEM, IPUHATHS PEIICHUH,
MTOMCKa, aHaJu3a U 00pabOTKH MH(POPMAITUH, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB
W3MEpPCHU, COTPYJAHMYECTBA, OE30macHOrO OOpameHus ¢ BeIeCTBAMU B
TTOBCEHEBHOM KU3HN).

B pe3yabrare u3ydyeHus: Yy4eOHOM JAUCUHUILUIMHBI «XHMHUA» O00y4arOLIUICHA
JAOJIZKeH 00J1a1aTh O0LIUMHM KOMIIETCHIIUAMMU:



OK 02. OcylecTBisATh MOUCK, aHalIW3, MWHTEPNpeTaunl0 HHPOPMALIIH,
HEO0OXOIMMOM ISl BBITOJTHEHUS 3a]1a4 Npo(eCCUOHANBHON NeATEIbHOCTH.

OK 03. [IlnanupoBaTh M peaqu30BbIBATH COOCTBEHHOE MpPO(PECCHOHAIBHOE U
JUYHOCTHOE pa3BUTHE.

OK 05. OcymectBiaATh YCTHYO M HNHCBMEHHYIO KOMMYHHMKAIIMIO  Ha
rOCY/IapCTBEHHOM SI3BIKE C YYETOM OCOOCHHOCTEH COIMAIBbHOIO M KYJIBTYPHOIO
KOHTEKCTA.

OK 06.1IposBnsaTe IpaXJaHCKO — IMATPUOTUYECKYH MO3WLHI0, JIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJACHUE Ha OCHOBE TPAJIULIMOHHBIX 00II€YET0BEUYECKIX LIEHHOCTEH.
OK 07.ConeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOIIEH Cpellbl, PEecypcocOEpeKeHHIO,
3G (PEeKTUBHO 1€CTBOBATH B UPE3BhIUAWHBIX CUTYAIUSIX.

OcBoeHne cojaepkaHusi y4eOHOW  JTUCHMIUIMHBI  «XUMUS», OOecreyruBaeT
JTOCTH)KEHUE CTYJACHTaMU CIEYIONUX Pe3yIbTaTOB:

* IMYHOCTHBIX:
- YyBCTBO T'OPJIOCTH M yBAXKEHUS K UCTOPUHU U JIOCTHIKEHUSIM OTEYECTBEHHOM
XUMUYECKOW HayKW; XUMHUYECKH TpaMOTHOE TIOBEJCHHE B MPOodEeCCHOHATBHOM
NEATeIbHOCTH U B OBITY TMpU OOpalleHUH C XUMHUYECKUMHU BEIIECTBAMH,
MaTtepuagaMy U MpoIecCcamu;
— TOTOBHOCTH K MPOJIOKEHUIO 00pa30BaHUS U MOBBIIEHUS KBATU(PUKAIIMHU B U3-
OpaHHON TpodeccHOHaTbHON MAESITENIbHOCTH W OOBEKTUBHOE OCO3HAaHUE POJIU
XUMUYECKUX KOMIIETCHIINHI B 3TOM;
- YMEHUE MCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XHWMHMYECKONM HAYKU H
XUMHYECKUX TEXHOJOTUN [l TIOBBIIIEHUS COOCTBEHHOTO HHTEJUIEKTYaJlIbHOTO
pa3BUTH B BEIOpaHHOM MpodecCHOHANBHON NeATeTbHOCTH;

* MeTanpeJAMeTHbIX:
- UCIIOJIb30BAHUE  PA3JIUYHBIX BHJIOB IIO3HABATENIBHOW JEATEIBHOCTH H
OCHOBHBIX HMHTEJUIEKTYaJbHBIX OIepalnuii (MOCTAaHOBKHU 3ajaud, (PpopMyIupoBaHUS
TUIO0TE3, aHalIM3a U CUHTE3a, CPABHEHUS, 0000IIECHUS, CUCTEMAaTH3alliH, BBISIBJICHUS
IPUYHUHHO-CIIEJICTBEHHBIX CBS3€H, MOMCKAa aHAJIOroB, (OPMYIMPOBAHHUS BBIBOJIOB)
JUIsl pElIeHUs] MOCTaBJIECHHOM 3a/laud, MPUMEHEHUE OCHOBHBIX METOJIOB IO3HAHUSA
(HaOmrofieHnsl, HAYYHOTO OKCIIEPUMEHTA) JUIsl M3YyYEHHUS Pa3IUYHBIX CTOPOH XU-
MHUYECKUX OOBEKTOB M MPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTH CTaJl-
KHUBaThCS B Ipo(heccroHanbHOM cdepe;
- WCIIOJIb30BAaHUE PA3IMYHBIX HMCTOUYHHUKOB IS TMOJYYEHUS XUMHUYECKOM
uHbOpMaIK, YMEHHE OIICHUTh €€ JIOCTOBEPHOCTh IS JOCTIIKCHHUS XOPOIIHMX
pe3ynbTaToOB B MpodeccrnoHaNbHOU chepe;

* NIpeIMeTHBIX:
- c(hOopMHUPOBAHHOCTH MPEJICTABICHUI O MECTE XUMHHU B COBPEMEHHOMN HAy9IHOU
KapTUHE MUpa; TOHMMaHWE pPOJU XUMHH B (POPMUPOBAHUHM KPYyrosopa u
(GYHKITMOHAIPHON TPaMOTHOCTH YEJIOBEKa JIJISl PEIICHUS MPAKTUIECKUX 3a]1a4;
- BJIQJICHUE OCHOBOIOJIATAIOIIUMU XUMUYECKUMHU TOHSTUAMH, TEOPHUSIMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMHU,  YBEPEHHOE  IOJb30BaHUE  XUMHUUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIMKOM;



- BJIAJICHHE OCHOBHBIMM METOJAMU HAYYHOTO IIO3HAHUS, HCHOJIb3yEMBbIMU B
XUMHH: HaOMIOJICHUEM, OIMCAaHUEM, W3MEPEHUEM, OSKCIEPUMEHTOM; YMEHHUE
o0pabaTbiBaTh, OOBACHITH PE3yIbTaThl MPOBEACHHBIX OIBITOB M J€JaTh BBIBOJBI;
TOTOBHOCTh W CIOCOOHOCTh MPHUMEHSATH METOAbl TO3HAHUS TMpH PELICHUU
MIPAKTUYECKUX 3a/1a4;

- c(hOpMHPOBAHHOCTh YMEHHUS J1aBaTh KOJINYECTBEHHBIE OLIEHKU U TPOU3BOJIUTH

pacyeThbl 0 XUMUYECKUM (POpMyJiaM U ypaBHEHUSIM;

- BIaJCHUE TMpaBWIAMH TEXHUKM OE€30MaCHOCTH NpPH  HUCHOJb30BaHUHU
XUMHUYECKUX BEIIECTB.

- c(OpMHPOBAHHOCTh COOCTBEHHOW IMO3UIIMU IO OTHOLIEHUIO K XUMHUYECKOUH
UH(OpPMAIIH, TTOTYy4aeMOU U3 Pa3HbIX UCTOUYHUKOB.

1.4. Koau4ecTBO 4acOB HA OCBOEHHME NPOrpaMMbl y4eOHOI AUCHUIIIHHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3Ku CTyJeHTa 4acoB 78;
00s3aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku o0ydaromierocst 78 4acos;



2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJINHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThl

Bua yueOHo# paGoThl O0bem yacoB
MaxkcuMmaJjbHasi ydeOHasi HArpy3Ka (Bcero) 78
Oobs13aTesIbHAS ayIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 78
B TOM 4HcJe:
TEOPETUYECKUE 3aHATHS 66
MPAaKTUYECKHE PabOTHI 8
nabopaTtopHbie PabOTHI 4

CamocrosiTesibHas pabora o0yualonierocsi (Bcero)

B TOM 4YucCJI€:

Pemrenne pacyeTHbIX 337184

Pemenue ynpaxxHeHuUii, BBIOJIHEHUE TECTOBBIX 3a/IaHHI

CocTaBieHue U 3ar0JIHeHHE Ta0IHIl, CXeM, KPOCCBOPJIOB

ITonroroBka pedepaTos, mpe3eHTaIIUN

B cootBercTBUU ¢ ydyeOHBIM IJIaHOM IO uToram | cemecTpa arrectanusi MPOBOJUTCS B BUIE
«Jlpyrue GopMbl KOHTPOJISD (CPEeaHMIA Oall M0 TEKYIUM OIEHKaM YCIIEBAEMOCTH ).

[To uroram uzydenus aqucuuminiel Bo |1 cemectpe oOyuatomuecs cnarot quddepeHInpoBaHHbIN
3ayer.




2.2. TemaTtuyeckuii miiad u coaep:xxanue yueOHou qucuumianabl ObJ1.07 Xumust

HaumenoBanue pasgesioB | Coaeprxxanue ydyeOHOro Mmarepuasa, 1adopartopasie padorsl U npaktudeckue | O0bem | Ypose Yu4eOHo-
U TeM 3aHATHSA, CAMOCTOSITE/IbHAS padoTa o0yyaroumxcs, Kypcopasi pabora 4yacos Hb MeToJu4YecKoe
(mpoexT) (eciu npedycmompersi) OCBOEH ob0ecrieyenmne
usi
IlepBblii cemecTp 36
Paspean 1. OO0mas u HeopraHu4eckKasi XuMusi 42
BBeaenue. Hayuynbie MeToAbl MO3HAHMS BEIIECTB M XWMHUYECKHX sBJIeHH. Pomb 2 O.C. I"aGpuerss,
SKCIIEPUMEHTA U UI.  Ocrpoymos
TEOpUHU B XUMHUU. MoIeIpoBaHNE XUMHUECKUX MPOIIECCOB. 3HAUCHUE XUMUU TIPU Xumusl.
ocsoennu mnpogeccuii CIO u cnenuansHocTell CITO TeXHUUYECKOTO TPOQHIIS busnanue,
Npo(hecCHOHATHFHOTO 00Pa30BaHHSL. crepeornmnnoe, M.,
N3naTenbckuil eHTp
«Axanemusi»y, 2014,
@)
Coneprkanue yaeOHOTo MaTepuasa 4 2
Tema 1.1 BemectBo. AToM. Mosekyna. XuMudeckuid aineMeHnT. Aymtotpornus. [IpocTteie n (1)c. 5-25.
OcHoBHBIC IOHATHA U CIIOHBIE BeniecTBa. KayeCTBEHHBIM M KOJIMYECTBEHHBI COCTAB BEIIECTB.
3aKOHBI. XuMuyeckue 3Haku U Gopmyiabl. OTHOCUTENbHBIE aTOMHas U MOJICKYJspHas
Maccrl. KomuuecTBo BelecTsa.
CrexuomMerpusi. 3aKOH COXpaHEHHs] MAacChl BEIIECTB. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB MOJIEKYJISIPHOU CTPYKTYpPbI. 3aKOH ABOTaJIpoO U CIEJACTBUS UX
HEro.
Pacuernble 3amaun Ha HAxXOXKICHHE OTHOCUTEIILHOM MOJIEKYISPHOM MAaccChl,
OTpeJieNIeHue MacCOBOM J10JIM XMMHUYECKUX 3JIEMEHTOB B CIIO)KHOM BEIIECTBE.
CamocTtosarenbHas pabota Ne 1. Pemienue 3a1a4 Ha OCHOBHBIE 3aKOHBI XUMHH. 2-3
CopepxaHue yueOHOTo MaTepualia 4 2
Tema 1.2 Otkpeitue JI.M. MenneneeBbim Ilepuoanueckoro 3akona. Ilepuoamueckui (1) c. 25-44

[Mepuoguyeckuii 3aK0H 1
nepuoanyecKas cucreMa
XUMHYECKHX 3JIEMEHTOB
JI.A.MeHnaeireeBa u
CTPOEHHUE aToMa.

3aKkoH B ¢popmynupoBke .. Menzaeneena.

Ilepuoanyeckass  Tabmuma  XUMHUYECKUX  DJIEMEHTOB —  rpaduyeckoe
oTOOpakeHHe MeproauYecKoro 3akoHa. CTpyKTypa MepHOJUUECKON TaOIUIIbL:
MepHOo/Ibl (Malible ¥ OOJIBIINE), TPYIIBI (TJIaBHASA U IOOOYHAs).

ATOM — cnoxkHas vactuna. Sapo (IpOTOHBI W HEUTPOHBI) M AIIEKTPOHHAS
obomnouka. M3otombl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
ManbiX nepuogoB. OcoOEHHOCTH CTPOEHHs 3JEKTPOHHBIX 000JOYEeK aTOMOB
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JJIEMEHTOB OOJBIINX MEPHOJOB (TEepeXOoaHbIX 3neMeHToB). [loHsiTHE 00
opoutansix. S-, p- u 0-OpOurtanu. DIEKTPOHHBIE KOH(PHUTYpAIllMd aTOMOB
XMUMHMUYECKUX JIEMEHTOB.

CoBpemenHas  (GopMyaHpoBKa  TEPUOJMUECKOTO  3aKOHA.  3HAuUCHHE
MEPUOIUYECKOI0 3aKOHA U NEPUOAMYECKON CHUCTEMBI XMMHUYECKHUX 3JIEMEHTOB
J.1. MenpaeneeBa nius pa3BUTHSA HAayKM UM IIOHUMAaHUSA XUMWUYECKOM KAapTHUHBI
MUpa.

CamocrositenpHas padota Ne 2. CocTaBieHHE KpPOCCBOpIA.

Tema 1.3
Crtpoenue BemecTsa.

Conepxkanue yaeOHOro MaTepuasa

HNonnas xumuueckas cBsizb. Kartwonbl, ux oOpa3oBaHHe U3 aTOMOB B
pe3ynbpTaTe Mpoliecca OKHCIEHUS. AHHUOHBI, MX OOpa3oBaHHWE M3 aTOMOB B
pe3ynpTaTe Ipoliecca BOCCTaHOBJIEHMS. VoOHHas CBSI3b, Kak CBSA3b MEXKAY
KaTHOHAMHU M aHMOHAMH 3a CUET JIEKTPOCTATUYECKOTO MpUTsDKeHus. HoHHble
Kpuctajmmuyeckue pemerkd. CBoilicTBa  BEIIECTB €  HOHHBIM — THUIIOM
KPUCTAJUTMYECKOMN PEIIETKH.

KoBanenTHas xumudeckas cBs3b. MexaHu3M 00pa3oBaHUs KOBaJIEHTHOM CBS3U
(oOMeHHBIH " JIOHOPHO-AKIIETITOPHBIN ). DIEeKTPOOTPUIIATEIIEHOCTb.
KoBaneHntHble nossipHas U HEMOJApHAs CBA3U. KpaTHOCTh KOBaJICHTHOM CBS3U.
MonekynsipHble 1 aTOMHbIE KPUCTAINIMYECKUE permieTku. CBOMCTBA BEIIECTB C
MOJIEKYJIIPHBIMU U @TOMHBIMHM KPUCTAITIMYECKUMHU PEIIETKAMH.
Merammueckass cBs3b. MeTtainyeckas KpUCTaUIMYECKash peuieTka |
MeTaJUIMYecKasi XUMUYecKas CBA3b. PU3MUECKUE CBOMCTBA METAJUIOB.
ArperatHble COCTOSIHHSI BEIIECTB U BOJOPOJAHAS CBsA3b. TBEproe, KUIKOE U
razoo0pa3Hoe cocTosiHus BemiecTB. [lepexon BelecTBa U3 OJIHOTO arperaTHOro
COCTOSIHUSA B Apyroe. Bogopoanas cB3b.

Uucteie BemiectBa M cmecu. [lonsitue o cmecu BemectB. ['oMoreHHble u
rereporennsie  cmecu. CoctaB cMeceil: oObeMHass U MaccoBas JIOJHU
KOMIIOHEHTOB CMECH, MacCOBasl J10Jis puMecel. JlucrnepcHble CUCTEMBI.

(1) c. 44-65.

Jlaboparopuas pabora Ne 1. Crpoenue aromoB. MojenupoBaHue
KPUCTAJUTMYECKUX PEHIETOK HEOPraHWYECKUX COECTMHEHUM.

2-3

CamocrosrensbHas padora Ne 3. CocrtaButh Tabnuiy «/lucrepcHble CUCTEMBIY.

2-3

Tema 1.4
Bona. PacTBopbl.
DJIEKTPOJIMTHYECKASA

CopepxaHue yueOHOTo MaTeprala

Bona KakK PacTBOPUTCIIb. PaCTBopI/IMOCTB BCIICCTB. HaCBII_I_[CHHLIe,
HCHACBIIIICHHBIC, TICPCCHIIICHHBIC pPAaCTBOPHI. 3aBUCHMOCTD pacTBOPpUMOCTU
ra3os, JKUAKOCTEN M TBCPALIX BCHICCTB OT PA3JIMYHBIX (baKTopOB. MaccoBas

(1) c. 65-71.
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AUcconmanms.

JI0JI1 PACTBOPEHHOTO BEILIECTBA.

DNEeKTpOAUTHYECKas  JUCCOLMANUsA.  OJEKTPOJUTBI W HEDJIEKTPOJIMTHI.
MexaHu3Mbl 3IEKTPOIUTUYECKON AUCCOLMALMM JUIsl BELIECTB C Pa3IMYHBIMU
TUIIAMU XMMHYECKOM CBsI3U. ['MapaTHpOBaHHbBIE U HETHAPATUPOBAHHBIE HOHBI.
CreneHp MeKTpOIUTHYECKOH aucconnanun. CHIbHBIE U clIa0ble SJIEKTPOIIHUTEHI.
OCHOBHBIE TOJIO)KEHUSI TEOPUHU AIIEKTPOJUTHUECKON auccouuanuu. KucioTsl,
OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHI.

ITpaktuyeckas padora Ne 1. [IpurotoBieHne pactBopa 3alaHHON KOHIIEHTPAIHH.

CamocrosarensHas pabotra Ne 4. Pedepar «Bxiax oTeuecTBEHHBIX YYEHBIX B
pa3BUTHE TEOPHH AIEKTPOITUTUIECKOHN TUCCOITALITU.

Tema 1.5
Knaccupuxauus
HEeOpPraHn4ecKux
COoeIMHEeHUH U uX
CBOMCTBA.

Coneprxkanne yaeOHOro MaTepuasa

Kucnotel u ux coiictBa. KuciaoTel Kak 37€KTPOJIUTHI, UX KIacCU(DUKAIUS TI0
pa3IMYHBIM TIPU3HAKaM. XHMHYECKHE CBOMCTBA KHUCIOT B CBETE TEOPHHU
ANEKTPOJIUTUUECKOU JTUCCOITHAITIH. Ocobennoctu B3aUMOJICHCTBUSA
KOHIICHTPUPOBAHHOM CEpPHOM M a30THOM KHUCIOT ¢ MetasiamMu. OCHOBHBIE
CIIOCOOBI TIOJTYYEHUSI KUCIIOTHI.

OcHoBanus 1 ux cBoWcTBa. OCHOBAaHUS KaK dJIEKTPOJIUTHI, HX KiacCU(DHUKAIUS
MO0 Pa3MYHbIM MPU3HAKaM. XUMUUYECKUE CBOMCTBA OCHOBAHHUM B CBETE TEOPHUH
JNEKTPOJUTUYECKOW JHUCcCOManuu. PasmokeHue HepacTBOPUMBIX B BOJE
ocHoBaHu. OCHOBHBIE CTTIOCOOBI TIOJIYYEHUSI OCHOBAHUM.

Comu m ux cBoiictBa. Conu Kak 3EKTpoauThl. Coliv CpeaHue, KUCIbIE M
OCHOBHbIE. XMMHUYECKH CBOMCTBA COJIEH B CBETE TECOPHUHU AJICKTPOITUTHUYECKOU
muccormanuu. CriocoObl osrydeHus cojeit. ['maponus comeit.

Oxcunsl U ux cpoiictBa. CoisieoOpazyroniue U Hecoaeo0pa3yrouue OKCHIbI.
OcHoBHble, amM(OTepHble W KHCIOTHBIE OKCHUJBL. 3aBUCHUMOCTh XapakTepa
OKCHJA OT CTEMEHH OKHUCICHHUS OOpa3ylollero ero Meramia. XHUMHYECKHE
cBOMCTBA OKCHIOB. [losyueHne okCcuaos.

(1) c. 71-95.

[IpakTuueckas padora Ne 2. ['mpponus coneit.

CamoctosarensHas pabora Ne 5. Knaccudukaius HEOpraHn4eckux COeIMHEHUH.

Tema 1.6
XMMHYECKUE peaKI M.

Cogepxanue yueOHOTO MaTepHraa

Knaccugukanus xuMudeckux peakuuid. Peakuuu coeaMHeHUs, pasioxkKeHHs,
3amerienus, oomena. Karanurtuueckue peakuuu. O6patumele 1 HEOOpaTUMBbIe
peakuuu. ['OMOTEHHBIE M TE€TEPOTE€HHBIE PEAKIMH. OK30TEPMUYECKHE U
SHJIOTEPMHUUECKHE peakiuu. TerioBoid dS(P(GEeKT XUMUYECKUX PpeaKIHil.
TepMoxuMuueckue ypaBHEHHUS.

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu. Crenenn OKHCJICHHUS.

(1) ¢.95-114
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Oxuciutens U BOCCTaHOBJIEHUE. BoccraHoBuTenb H  okucieHue. Meron
JNMEKTPOHHOrO OajaHca Ui  COCTaBJICHUS YPaBHEHHHM OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUN.

Ckopocth xumuueckux peakiuil. [loHaTHEe 0 CKOPOCTH XMMHUYECKUX PEAKLUU.
3aBHCHMOCTh CKOPOCTH XHMHYECKMX PpEaKIUil OT pa3iudHbIX (aKTOPOB:
MPUPOJABl  PEAarupyloIlUX BEIIECTB, HX KOHLEHTPALUH, TEeMIIepaTyphl,
MIOBEPXHOCTH CONPUKOCHOBEHMSI U UCIIOJIB30BAaHUS KaTaJIU3aTOPOB.
OOpatuMoCTh XUMHUECKUX peakiuii. OOpaTumMble U HEOOpPATUMBIE PEaKIUH.
XUMHUYECKOE PABHOBECHE U CIIOCOOBI €10 CMELICHHUS.

Hrorosoe TectupoBanue mo temam 1.1 -1.6

2

MakcumanbHas Harpy3ka: 364
O0s3arenbHas Harpy3ka —364

Teopernueckue 3aasitust — 3049
[TpakTnueckas pabota - 4u
JlaboparopnasipaboTa-24

Brtopoii cemecTp 42
Conepxkanue yaeOHOTO MaTepuasa 4 2-3
Tema 1.7
Mertamipl. OCOOEHHOCTH CTPOCHHS aTOMOB W KPHUCTALIOB. Du3ndeckue (1) c. 114-167.
MeTa/LIEL B HeMeTa LIk cBoiicTBa MetayuioB. Kiaccudukamuss MeTaquioB MO pPa3IMYHBIM IPHU3HAKAM.
XUMUYECKUE CBOMCTBA METAJUIOB. OJIEKTPOXMMHYECKUM Pl HAIPSIKEHUM
MeTauioB. Metaimorepmusi. O0mmme crocoOs! monydeHus: MmetayioB. [lorsTre
0 MeETaJTyprUu. [Tupomerammyprus, TUAPOMETAJLUTYPI s u
anekrpomeTaityprusi. CIijiaBel YepHbIE U LIBETHBIE.
Hemeramnel. OcobGeHHOCTH CTpoeHHsI aTroMoB. Hemerayuibl — MpocThie
BEIECTBA. 3aBUCUMOCTb CBOMCTB TaJOT€HOB OT MX IIOJIOKEHUS B
[lepuonuueckoii cucteme. OKHUCIUTEIbHBIE U BOCCTAHOBUTENIbHBIE CBOWCTBA
HEMETAIJIOB B 3aBUCUMOCTH  OT  HMX  TMOJOXEHUS B  psaAy
ANIEKTPOOTPHUIATELHOCTH.
CamocrosarensHas pabota Ne 6. [Ipezenrtanus no teme «Hemetamisy. 2-3
CamocTtosrenbHas pabota Ne 7. IlpesenTanus no reme « MeTtamis.
HToroBoe TecTUpoBaHueE 1O OOIIEH XUMHH. 2
Paznen 2. Oprannyeckasi Xummus. 36
Coneprxanue yueOHOTO MaTepuaa 4 2-3
Tema 2.1 IIpenmer  opranudeckod  xuMuu.  [IpuposHble,  HCKYCCTBEHHBIE U (1) c. 173-189.
OcHOBHbBIE MOHATHA CHUHTETHYECKHE OpraHnveckue BemiectBa. CpaBHEHNE OPraHMUECKUX BEIIECTB C
OpPraHMYecKoi XMMHM U HEOPraHNYEeCKUMH.




TeOpHs CTPOCHUS
OpPraHu4YecKux
coeIMHEeHUIA.

BanenTHOCTE. XMMHMUYECKOE CTPOCHHME KaK IOPSANOK COCIUHEHUs aTOMOB B
MOJIEKYJIBI II0 BAJICHTHOCTH.

Teopust crpoenuss opranmueckux coeauHeHuil A.M. BbyrnepoBa. OcHOBHbIE
IIOJIOKEHUsT TEOPUM XHMMUYECKOro CTpoeHus. M3omepus H  H30MeEpHI.
Xumuaeckue GOpMyITbl U MOJEIIN MOJIEKYII B OPraHUYECKONH XUMUH.
Knaccugpukamuss opranmueckux BemiecTB. Kiaccumdukanus BemecTB 1o
CTPOCHHUIO YTJICPOJHOTO CKelleTa M HAIMYHI0 (YHKIMOHAIBHBIX TPYIIIL
I'omonorn u romonorus. Hawama nmomenknatypsl |UPAC. Kriaccubukarms
peaKkuuii B OPraHM4eCKOM XUMHH.

Jlabopatopuast pabota Ne2. CocraBieHue Mojeleid MOJEKYJl OpPraHUYECKUX 2-3
COEJIMHEHUH U N3YYEeHUE CTPOEHUSI aTOMOB YIJIEBOJOPOJIOB.
CamocrosrenbHas padota Ne8. Pemenue ynpaxHeHHH 1O COCTAaBIEHUIO (POpPMYI 2-3
YTJI€BOAOPOIOB.
ConepxaHue yueOHOTO MaTepHaa: 2-3
Tema 2.2 YriieBogopoabl AJNKaHBI: TOMOJIOTMYECKHMU psJl, HW30MEPHS W HOMEHKJIATypa ajKaHOB. (1) c. 189-244.
U MX NPUPOIHBbIE XHWMHUYECKUE CBOMCTBA aIKaHOB. [IprMeHeHne allkaHOB Ha OCHOBE CBOWCTB.
UCTOYHHUKH. OtuneH, ero mnojydeHue. ['omonornueckuil psn, M30Mepus, HOMEHKIIATypa
aNKeHOB. XMMUYECKUE CBOICTBA 3TWieHA. [IpumeHeHne 3TUiIeHa Ha OCHOBE
CBOWCTB.
[lonsiTHe O JMeHax Kak YrJIeBOAOPOJaX C JBYMsI JBONHBIMU CBSI3SIMU.
CormnpsbkeHHbIE JHEHBI. XWMHUYECKHE CBOWcTBa OyraaweHa-1,3 u wm3ompena.
HarypanbHblii 1 cCMHTETHYECKUE Kaydyyku. Pe3nHa.
AuerunesH. XuMUYecKue cBOWcTBa aueruieHa. [IpumeHeHue anerwieHa Ha
OCHOBE CBOICTB. MeXKi1accoBasi U30MEpHUs € aJIKaIMEHAMHU.
benzon. Xumunyeckue cpoictBa OeH3osia. I[IpuMenenue OeH3o1a Ha OCHOBE
CBOWCTB.
[Ipupoanslil Ta3: cocras, MpuUMeHeHHUe B KauecTBe ToruBa. Hedts. CoctaB u
niepepaboTka Hedru. [leperonka nedru. HedrenpomykTol.
[Ipaktnueckas paboraNe3. Pemienue ynpaxxHeHHW ©  3agad 1O TeMe 2
«YTIeBOAOPOABI».
CamocrostenbHasgpaboTaNe9. BupryansHoe MOJIETTUPOBaHNE MOJIEKYJT 2-3
YTJIEBOIOPOA.
CamocrosarensHas padota Ne 10. CoctaBrnenue TaOnuIibl «YTIEBOJOPOIBD.
CamocrosarensHas pabota Nell. Pedepar «McTopusi OTKpBITHUS U pa3pabOTKu
ra3oBbIX U HeTAHBIX MecTopoxkaeHuH B Poccuiickoii @eneparumy.
Copneprxanue yueOHOTO MaTepuana 2-3
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Tema 2.3
Kucaopoacoaep:xamme
OpraHuveckKue
CcOeIMHEHNSI.

Cruprer. [lonydenue stanona. ['mapoxcuibHas rpymna Kak (GyHKIHOHATbHASL.
[TonsTue O mnpenenpHBIX OJHOATOMHBIX CHUpPTaX. XUMHYECKHE CBOMCTBA
3TaHOJa. AJIKOTOJIU3M, €r0 MOCIEACTBUS U IIPENYIPEKACHUE.

I'muuepuH Kkak npeacTaBUTENb MHOIOATOMHBIX crnupToB. KauecTBeHHas
peaxiusi Ha MHOroatroMHble ciupThl. [IpuMenenue riunepuHa.

@enos. Ou3nuecKkue W XMMHYECKHE CBOWcTBa (eHona. B3ammHoe BiusHHE
aTOMOB B MOJIeKyle (eHosa: B3aWMOJEHCTBHE C THUIPOKCHUIOM HATPHS H
a30THOM kucnoToil. [IpumeHenne genoa Ha OCHOBE CBOMCTB.

Anbnerunpl.  Ilonstue 00 anpaeruwpax. AnpierugHas —Ipynmna  Kak
¢yakuroHnanpHas. @opMmanbaerua U ero cpoictBa [lomydeHue anbaeruioB
OKHCJICHHEM COOTBETCTBYIOLIMX cnupToB. IIpuMenenue ¢opmanbaeruia Ha
OCHOBE €TI0 CBOMCTB.

Kap6onoBeie kucnotsl. [loHsitTne o kapOoHOBBIX KucioTax. KapOokcuibHas
rpynna kak  ¢yHKIOHOHaimbHas. [omMojormueckuil  psan  MpeneinbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KucHOT. [lonmyueHne KapOOHOBBIX KHCIOT
OKHCJIEHUEM  alNbJerul0B. XHMHYECKHE CBONCTBA YKCYCHOW KHCJOTHI.
[IpumeHeHre yKCYCHOW KHCJIOTBI Ha OCHOBE CBOMCTB. BbIciine XKUpHBIE
KHUCJIOTHI Ha MPUMEPE NATbMUTHHOBOM U CTEAPUHOBOM.

Cnoxubie d3hupbl u xupbl. [lomydeHue CIOXKHBIX dS(DUPOB peaKIHeH
srepucukanmuu. CroxsHble 3QUpbl B mpHpojae, uUX 3HaueHue. [Ipumenenue
CIIOXKHBIX 3(UPOB Ha OCHOBE CBOMCTB. JKHUpBI Kak CJIOXKHbIE 3(UPHL.
Knaccudukanus xupoB. XUMHYECKHE CBOWCTBA XUPOB. [IpuMeHEeHHE >XKUPOB
Ha OCHOBE CBOMCTB. MbLia.

VYrneBoasl. YrieBoawl, uX Kiaccudukanus. [roko3a — BEUIECTBO C
JBOMCTBEHHOU (PYHKIMEH — aJIbICTUIOCTIHPT. XUMHUECKHE CBONCTBA IITFOKO3BI.
[IpuMeHeHue rIroK03bl Ha OCHOBE CBOMCTB.

3HaueHHE YIJIEBOJAOB B JKMBOM HpUpOAE U JKU3HU uyenoBeka. [lonarue o
peakuMsaX NOJMKOHACHCALMHU U THAPOJIU3a Ha MPUMEPE B3aUMOIIPEBPAILICHMI:

TJIFOKO3a —> MOJIMCaXapHu .

(1) c. 244-191.

[Ipaktuyeckas pabora Ne4. Pemenue 3amau no teme «Kucnopoacozaepkariue 2
COCIUHEHUS.
CamocrosrensHagpadoraNel2.CocTaBienue kpoccBopaa «Kuciaopoaconepxariye 2-3

OpraHUYECKUEe COCTMHEHUS.
CamocrosarensHass pabota Nel3. CocraBnenue o0oOmaromend TaOIHIIBI
«Kucnopozacoaepxaiime coequHEHUS.

CamocrosarensHass pabota Ne 14. CocraBnenue cxeMbl «CHHTETHYECKHE
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Mmoromue cpeactsa (CMC): 1oCTOMHCTBA U HEIOCTATKI.

Tema 2.4. ConepxaHue yueOHOTO MaTepHualia 6 2-3
A3oTconep:kaniue [lonsatne 00 ammuax. Anudaruyeckue aMuHBL, HX Kilaccuukanus (1) c. 296-311
OPraHu™CCKHe HOMEHKJIAaTypa. AHWIMH, KaK OPraHU4ecKoe OCHOBaHMUE. [Ipumenenue
coenunenus. Iloaumeper. aHWJIMHA HAa OCHOBE CBOWCTB. AMHHOKHCIOTBI Kak  amQoTepHbIe
T(QYHKIIMOHAIBHBIE OPraHMYECKHE COEAMHEHHs. XHMUYECKHE CBOWCTBa
aMHHOKUCIOT. llentuanas cBs3b M nonunenTu sl [IpuMeHeHrne aMUHOKHCIOT
Ha OCHOBE CBOMCTB.
benku, ctpykTypsl 6enkoB. XUMHUYECKUE CBOICTBA OENKOB.
[Tmactmaccel.  TepMoIUIacTUYHBIE W TEPMOPEAKTHBHBIE  ILIACTMACCHI.
[IpencraBurenu macTmacc.
Bomokna, wx wiaccudukanusa. [lomydenme  BosokoH.  OTnenbHBIE
MPEJICTABUTENN XUMUIECKAX BOJOKOH.
CamocrositensHasgpadoraNel 5. Tect «A3oTcoaepKaIme OpTraHUYECKHE 2
COEJIMHEHUS.
HToroBoe TecTHpOBAaHUE 10 OPTAaHWYECKON XHMHHU. 2
JudbdepenunpoBanHbIii 3a4eT 2
HToro nmo iucuumnjinue 78

(Bcero)
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIBHOCTHU

CTYAEHTOB
Conep:xanue o0y4eHust XapakTepucTHKA OCHOBHBIX BH/I0B YUeOHOI /1esITeJIbHOCTH
Baxueiimme YMeHue pJaBaTh ONpEAEICHHE M ONEpPUPOBATh  CIEAYIOLIUMU

XHUMHYECKHe MOHATUS | XUMUYECKUMU TIOHSATHSMH: BEIIECTBO, XUMUYECKHUIN DJIEMEHT, aTOM,

MOJIEKYJ1a, OTHOCHTEJIBHBIC aTOMHAs 1 MOJIEKYJIIpHAsi MacChl, HOH,

QIUIOTPOTIHSI, U30TOTIBI, XUMHYECKAst CBSA3b, IEKTPOOTPHLATEILHOCTB,
BAJICHTHOCTH, CTENIEHb OKHUCJICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIHI
00beM Tra3000pa3HbIX BEIIECTB, BELIECTBA MOJEKYJISIPHOIO H
HEMOJIEKYISIPHOTO ~CTPOCHUS, PACTBOPHI, JIIEKTPOJIUT W HEIIIEK-
TPOJIUT, SJEKTPOJIUTHUYECKAsT TUCCOIMALUsS, OKUCIUTENh W BOCCTa-
HOBUTEIb, OKUCJIEHWE W BOCCTAHOBJIEHWE, TEIJIOBOW 3(P¢eKT peak-
[IUH, CKOPOCTh XUMUYECKOH pEaKIiy, KaTallu3, XAMHIECKOE PaBHO-

BECHE, YIJIEPOAHBIN CKeNeT, (yHKIMOHAJIbHas Tpylmna, H30Mepus,

TOMOJIOTHS.
OcHOBHbBIE 32aKOHBI dopMynHpoBaHKE 3aKOHOB COXpPAaHEHUSI MACChI BEIIECTB U TIOCTOSH-
XHMHH CTBa COCTaBa BEIECTB. YCTAaHOBKA MPUYMHHO-CIEJCTBEHHON CBS3H

MEXIYy COJCpNKAHHEM OTHX 3aKOHOB M HAIMCAaHUEM XHMHUYCCKUX
dbopmMyn u ypaBHEHHMH. YCTaHOBKA DBOJIIOIMOHHOW CYIIHOCTH
MEHJICJICEBCKOM M COBPEMEHHON (HOPMYITHPOBOK MEPHOIAYECKOTO
3akoHa J[.M.MenneneeBa. OObsicHeHHE (U3HYECKOTO  CMBICTA
CUMBOJIUKM TEPUOIUYECKON TaOMUIBl XMMHYECKUX JJIEMEHTOB
J.U.MenpneneeBa (HOMEpPOB DJIEMEHTa, IE€pUOJAA, TPYIIBI) U
yCTaHOBKAa MPUYMHHO-CJIEICTBEHHOM CBSI3M MEXIY CTPOCHHEM aroma
U 3aKOHOMEPHOCTSIMH  U3MEHEHHUSI  CBOICTB  JJIEMEHTOB W
00pa30BaHHBIX MU BEILIECTB B EPUOAX U IpyMmax. XapakTepucTuka
JJIEMEHTOB MallbIX M OOJIbIIUX TMEPHOJOB MO HUX IMOJIOKEHHUIO B
[Tepuonnueckoit cucreme JI.M.Menneneena.

OcHoBHbBIE TEOPpUH VYcTaHOBKa 3aBHCHMOCTH CBOMCTB XMMHYECKHX BCIICCTB OT CTPOC-

XUMHUH HUA aTOMOB O6p33y10HlI/IX nx XUMHUYCCKUX JJICMEHTOB.
XapaKTepI/ICTI/IKa BaKHEHUIITNX TUIIOB XUMHYSCKHUX CBSI3EH M OTHO-
CHUTENLHOCTH 3TOH Tumojorud. OObICHEHHE 3aBHCUMOCTH CBOMCTB
BCHICCTB OT HMX COCTaBa M CTPOCHHUA KPHUCTANIMYCCKHUX PCHICTOK.
(DOpMy.]'II/IpOBKa OCHOBHBIX ITIOJIOKCHHI TCOPUU BHGKTpOHHTquCKOﬁ
JUCCONMAIMM W XApPAKTCPUCTHKA B CBCTC 3TOH TCOPpHUU CBOMCTB
OCHOBHBIX KJIAaCCOB HCOPIraHUYCCKUX COG,I[I/IHGHPlﬁ. CDOpMy.HHpOBKa
OCHOBHBIX MOJIOKECHUM TCOPHUU XUMHYCCKOI'O CTPOCHUA OPraHUYCCKUX
COCIMHEHUN U XapaKTCpUCTHUKa B CBCTC 3TOH TCOPUU CBOMCTB
OCHOBHBIX KJIACCOB OPIraHHYCCKUX COGHHHGHHﬁ.

Ba:xkneiimue BemecTBa u | XapakTEpUCTUKA COCTaBa, CTPOEHHUs, CBOMCTB, ITOJIYYEHUS U IIpUME-
MaTepHaJIbl HeHMs BaxHeHmux MetasioB (IA u I A rpynn, amomuHus, xene-
3a, a B €CTECTBEHHOHAYyYHOM IpoQuiie U HEKOTOPBIX d-3JIeMEHTOB)
U UX COCIMHEHMH. XapaKTEepUCTHKA COCTaBa, CTPOEHHUs, CBOWCTB,
HOJydeHus: ¥ npuMeHeHus BakHeimux Hemeramnos (VIII A, VIIA,
VIA rpymn, a Ttakke azota U Qocdopa, yriaeposa M KpeMHHS,
BOJZIOPO/Ia) U MX COECTUHEHHI. XapaKTepUCTHKA COCTaBa, CTPOEHUS,
CBOWCTB, IIOJIy4eHHMs M INPHUMEHEHHUS BaOXKHEHIIMX  KIACCOB
YTJIEBOJOPOIOB (AIKAHOB, IUKJIOAJIKAHOB, aJIKEHOB, aJIKUHOB, apEHOB)
u ux HauOojiee 3HAYUMBIX B HAPOJHOXO3SIMCTBEHHOM IUIaHE
IpecTaBUTENEd.  AHalOrnyHasi  XapakTEPUCTHKA  BaXHEHIINX




MpeICTaBUTENCH JPYrUX KIAacCOB OPraHWYECKHX COCIMHEHUIL:
METaHOJIa M A3TAHOJIA, CIOXXKHBIX 3(HUPOB, KHPOB, MBUI, aJbACTHJIOB
(bopManpmernioB W ameranpAeTHAa), KETOHOB  (aleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOM KHCIOTBI, Uil €CTECTBEHHOHAYYHOTO
npouiIs MpencTaBuTeNeld QPYruX KIACCOB KHCIOT), MOHOCAXapHI0B
(TIroK03b1), AMcaxapuaoB (caxapo3bl), MOJUCAXapUIOB (Kpaxmana U
[EJUTEONIO3bI), AHWJIMHA, AMHUHOKHCIIOT, OEJIKOB, MCKYCCTBEHHBIX H
CHHTETHYECKUX BOJIOKOH, KAy9yKOB, IJIACTMACC.

XuUMHYECKUN A3BIK U
CHUMBOJINKA

Hcnonb3oBanne B ydeOHON U TPOGECCHOHATBHON AeATEIFHOCTH
XMMHYECKUX TEPMUHOB M CUMBOJIMKHM. HazBaHMe N3yUeHHBIX BEIIECTB
110 TPUBHAIBHOW WM MEXIYHAapOJHOM HOMEHKIAType U OTPAKECHHE
cocTaBa JTHX COCOUHEHHH C TOMOIIBI0 XHMHUYECKUX (HOpMYI.
OtpakeHue XUMHYECKHX IPOIECCOB C IOMOUIbIO YpaBHEHMM
XUMHUYECKUX PEAKIINH.

XuMHYECKHE Pe€aknuu

OObscHEHNE CYIIHOCTH XUMHUYECKUX rporeccoB. Kitaccupukanus
XUMUYECKUX PEAKIHH M0 Pa3InIHBIM MPU3HAKAM: YHCITYy U COCTAaBY
MPOAYKTOB U PEAareHTOB, TEIJIOBOMY 3¢ (deKTy, HanpaBlieHuo, ¢ase,
HAIMYHIO KaTaIu3aTopa, U3MEHEHHUIO CTENICHEeH OKHUCIICHUS DIIEMEH-
TOB, OOpa3ylOIIMX BellecTBa. YCTaHOBKAa IMPU3HAKOB OOIIEro u
pa3IMYHOTO B THUIOJOTHHM PEAKIWH ISl HEOPraHWYeCKOW W
oprannueckod xumuu. Kiaccuduuukanusi BemeCTB M IMPOLIECCOB C
TOYKU 3PEHHS OKUCIICHUS-BOCCTaHOBICHUS. CoCTaBIeHUE ypaBHEHHI
peakiuii ¢ MOMOIIBI0 METOJa DJIEKTPOHHOTO OanaHca. OObsICHEHUE
3aBHCHMOCTH CKOPOCTH XHUMHUYECKOW pEaKIuu U  TOJOXKECHUS
XMMUYECKOTO PABHOBECHS OT PA3JIMYHBIX (PAKTOPOB.

XuMuvecKkui BrInonHeHne XUMHYECKOTO SKCIEPUMEHTA B ITOJIHOM COOTBETCTBUU

IKCIEPUMEHT ¢ mpaBwiamu Oe3omacHoctH. HaOmronenue, ¢ukcanus v ONMUCaHHE
Pe3yJbTaTOB MPOBEACHHOTO IKCIIEPUMEHTA.

XumMuveckas [IpoBeneHue caMoCTOSITENFHOTO MMOMCKAa XUMUYECKOH nHpopMauu

uHopManus C MCIMOJIb30BaHUEM PA3TUYHbBIX HCTOYHUKOB (Hay4HO-TIOMYJISIPHBIX

W3J[aHWH, KOMITBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB HHTepHera).
Hcnonbs3oBaHWe KOMIBIOTEPHBIX TEXHOJOTHH it 0OpabOTKH U
nepefayn XMMHUYECKOH HMH(OpManmuu M ee TpPEACTaBICHUS B pas-
JUYHBIX hopMax.

Pac4yers! no
XUMHYECKHM (popMysiam
U YPABHEHUSAM

YcranoBka 3aBUCHMOCTH MCIKOY KaueCTBEHHOM 1 KOJIMYSCTBEHHOM
CTOPOHaAMH XUMHUYCCKUX 00BEKTOB U IMpoLIECCOB. Pemenne paCdCTHBIX
3aJa4 I10 XUMHYCCKHUM (I)OpMy.]'IaM " YpaBHCHUSIM.

ITpoduanHoe n
npo¢ecCHOHAIBHO
3HAYMMOE COJIepIKaHue

OOBbscHEHNE XUMHYECKUX ﬂBHeHHﬁ, MMPOUCXOOAIINX B IIPUPOAC, 6I>ITy
H Ha IIPOU3BOJACTBEC. Onpe):[eneHI/Ie BO3MOXKHOCTEH IMPOTCKAHUA
XUMHNYCCKHX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCJIOBHUSX. CO6J'IIOI[€HI/IG
IIpaBUJI SKOJIOTHYCCKH I'PAaMOTHOT'O ITIOBCACHUS B 0pr>KaIOH.Ieﬁ cpeac.
OI_IeHKa BIIMAHHAA XUMHUYCCKOI'O 3arpsA3HCHUA OKp}I)KaIOH_Ieﬁ Cpeanbl
Ha OpraHu3M 4YCJIOBCKa W APYIUC KUBLIC OPraHU3MEI. CO6J'II-OI[€HI/IC
IMpaBUJI 0e30I1acHOro 06pameHI/151 C TOoproYMMH H TOKCHUYHBIMU
BCIICCTBAMMU, J'Ia60paTOpHI>IM 060py,I[OBaHI/IeM. IToaroToBka
pacTBOPOB 3aJlaHHOM KOHILICHTpAaIu B 6HTy " Ha ITPpOU3BOACTBCE.
KpI/ITI/I‘{eCKaH OLCHKa JOCTOBCPHOCTHU XUMHYECKOH I/IH(I)OpMaI_H/II/I,
HOCTYHaIOH_[eﬁ N3 pa3HbIX HCTOYHHUKOB.
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3. YCJOBMUS PEAJIN3ALIMYA YYEBHOM JUCIHUILINHBI
3.1. TpeOoBaHUA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUuI0

Peanuzanus yueOHON AUCHUIUIMHBI TpeOyeT HAIMYUSL y4eOHOTro KaOuHeTa.
O6opynoBaHue yueOHOTrO KaOMHETa:

- yueOHast MeOerb;

- pabodee MECTO IIPENoAaABaTEN;

- 1OCKa;

- KHIDKHBIN 1IKad;

- ay/IMOBU3YyaJIbHBIE CPEJICTBA — CXEMbI U PUCYHKH K JIEKUHUSAM B BUJIE CIANIOB U
AIIEKTPOHHBIX MMPE3CHTALINI;

- BusieopunbMbl 1 CD qucku ¢ 3anMChi0 TPOrpaMMHBIX (DUITEMOB.

TexHuueckue cpeacTBa oOydeHHUs :
- KOMIIBIOTED;

3.2. Y4ueOHO-MeTOANYEeCKOe U HH(popMaIUOHHOE 00ecTiedeHue 00ydeHusl

[Tepeyenb pekoMeHIyeMbIX YUeOHBIX U3NaHUi, THTepHET-pecypcoB
1. OcHoBHas JuTepaTypa

1. T'a6puensia O.C., OctpoymoB W.I'. Xumus s npodeccuit u cnermaibHOCTEN
TEXHUYECKOro mpoduis: y4eOHMK IS CTyA. YUYpeXKIeHuH cpel. mpod.
obpazoBanus. — M., 2020.

2.l'abpuenssa = O.C., OctpoymoB W.I'., CrnagxoB C.A., [opodeeBa H.M.
[TpakTukyMm: yde0. mocodue ais CTya. yapexaeHun cpel. npod. odpa3zoBaHUsI. —
M., 2020.

3.I'abpuensu O.C., JlpicoBa I'.I'. Xumus. TecTsl, 3amaun 1 ynpaxHeHHs: yueoO.
nocoOue i CTyA. yupexkaeHui cpe. nmpod. odpazoanus. — M., 2020.

2. UHTepHeT-pecypchl

DnekTpoHHBIE pecypcbl: DenepanbHblii mopran «Poccuiickoe obpazoBanue». dopma
nocryma: http://www.edu.ru

www.hemi.wallst.ru (O6pa3zoBaTenbHBIN CAUT IS IIKOJIBHUKOB «XHMHUS).
www.chem.msu.su (OnexkTporHas 6MOINOTEKA IO XUMUH ).

www.enauki.ru (naTepHeT-u3gaHue sl yauteiae «EcTecTBeHHbIC HAYKN).
www. I september.ru (MmeTonnueckas razeta «llepBoe ceHTAOPS»).

www.hvsh.ru (kypHan «Xumus B IIKOJIE» ).

www.hij.ru (KypHan «XUMHUS ¥ )KU3HBY).

www.chemistry-chemists.com (3J1IeKTpOHHBIH KypHaT « XUMUKA U XUMUS» ).
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4. KOHTPO.Ib 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM JUCIUILIUHBI

Koutpoar u omeHka pe3ylbTaToB

OCBOCHHA

y4eOHOM  JUCIMIUIMHBI

OCYHICCTBIIACTCA IMPEIIOAABATCICM B IIPOLECCC INPOBCACHUA IMPAKTHYCCKHX SaHSITHfI,

1a00paToOpHBIX PabOT, TECTUPOBAHUS,
WHIUBUYAbHBIX 3aJaHUH, IIPOCKTOB, UCCIICIOBAHUN.

a TakKKC BBIIIOJTHCHHUA

00 y4aromuMHCs

Pe3yabTaThl 00yyeHHs
(ocBOEHHBIE YMEHHs, YCBOCHHbIE 3HAHMA)

@D opMbI U METObI KOHTPOJISI M
OLIEHKM Pe3yJIbTATOB 00y4eHUs

B pe3yabrare O0OCBOCHHMS [AUCUUIIMHBI CTYAEHT JdOJIKeH
NMPOJEMOHCTPUPOBATH IMpeAMEeTHbIe Pe3yJbTATHI O0CBOCHMS
yueOHOH THCUMILUTHHBI « XUMHI»

¥Y1. HaswiBarh: M3ydeHHBIE BEIIECTBA MO «TPUBHAIBHON» WIH
MEKIyHApOJHOW HOMEHKIIATypaM;

Tekymui KOHTPOJIb:

- YCTHBIN ()pOHTANBHBIN U
VHIUBUTyJIbHBIN OTIPOC.
TemaTU4ecKkuii KOHTPOJIb:

- IPOBEJICHUE NTPAKTUYECKUX U
71a00paTOPHBIX padOT.

YZ.OHpe)]eJmTL: BAJICHTHOCTH U CTCIICHb OKHUCJIICHUA XUMHNYCCKUX

RJIIEMEHTOB, THII XUMHUYECKON CBSA3U B COCIMHCHHUAX, 3aps/ MOHA,
MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ, THUI KPUCTAITMIECKOMN
PCHICTKH, XapaKTEP CpEAbl B BOJHBLIX paCTBOpax, OKUCIUTCIIb U
BOCCTAaHOBUTEJIb, HAINpaBJICHWE CMEIICHUS paBHOBECHS IO/
BIUSHUEM  pa3WYHBIX  (PAKTOPOB, H30MEpPHl U TOMOJIOTH,
MPUHA/IKHOCTh BEIIECTB K Pa3HbIM KJIaccaM HEOPraHUUYECKUX U
OPraHMYEeCKUX COCIMHEHUM; THUIbl PEAKIUN B HEOPraHMYECKOU H
OPraHN4eCcKO XUMHH;

TemaTuyecKkuii KOHTPOJIb:

- IPOBEJICHUE MPAKTUYECKUX
pabot

PyOexHbIl KOHTPOJIb:

- IIpOBEpKa U OIIEHKa JOKJIAJ0B,
pedepartos.

V3. Xapakrepuszosats: S-, pP-, d-21€MEHTBI 10 UX TOJOKEHUIO B
[lepuoanueckoit cucreme JI.M. MenneneeBa; oOIue XUMHUECKHE
CBOMCTBA  METAJIOB, HEMETAJLIOB, OCHOBHBIX  KJIaCCOB
HEOPraHWUYECKHX W OPraHWYECKUX COCIUHCHUN, CTPOCHHUE H
CBOMCTBA OPraHMYECKUX COCTUHECHUM;

Tekylmuii KOHTPOJIb:

- YCTHBIN ()pOHTAIILHBIN 1
WMHAUBUAYaIIbHBIHN OIpocC.
TemaTuyeckuii KOHTPOJIb:

- IpoBeIeHUE J1a00PaTOPHBIX
pabor.

Y4. O0bsicHATH: 3aBUCMOCTb CBOICTB XUMHUECKOT'O JI€EMEHTA U
00pa3oBaHHBIX WM BEIECTB OT MOJOXEeHUS B Ilepumomuueckoi
CHCTEME .. Menpaeneena; 3aBUCHUMOCTbh CBOMCTB
HEOPraHUYECKUX BEUIECTB OT HMX COCTAaBA U CTPOEHHUS, IPUPOLY
XUMHUYECKON CBSI3HM, 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakiuu
OT  Pa3JIMYHBIX (hakTopoB, PEaKIMOHHOM CIIOCOOHOCTH
OpraHUYECKUX COEIMHEHUM OT CTPOEHHUS UX MOJIEKYII;

Tekylmuii KOHTPOJIb:

- YCTHBII (pOHTANBHBIN U
WHAUBUAYaIbHBIN OIpocC.
Py0exHbIl KOHTPOJIb:

- IPOBEPKa U OLIEHKa pedepaTos,
Mpe3eHTALIUM.

Y7.I0poBoauts pacueThl 1O XUMHUYeCKUM (opMyram u | [e€MAaTHYECKHIl KOHTPOJIb:

YPaBHEHUSAM peaKuHﬁ’ - IPOBCACHUC MMPAKTUICCKUX
pador.

¥V5.0cymecTBasTe  caMOCTOSATENBHBIA — TIOMCK  XMMHYECKOM Texymuii KOHTPOJIB:

MH(GOPMALIMM € MCTONL30BAHHEM  PA3IMYHBIX  MCTOUHHMKOB | - YCTHBIH (PPOHTANBHBII 1

(cripaBOYHBIX, HAYYHBIX M  HAyYHO-TIOMYJISPHBIX  W3JaHUA,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa); NCIONB30BaTh
KOMITBIOTEPHBIE ~ TEXHOJOTMH JUIsi OOpadOTKM M mepenadu
XUMHUUECKOH WH(pOpMAMUd M €€ NPEACTABICHUS B Pa3IHMYHBIX
(bopmax;

WHUBHyaJIbHBIA OIIPOC.
PyOexxHbII KOHTPOJIB!

- IpOBEpKa U OlleHKa pedeparos,
IIPE3CHTALNM.

16




¥ 8.Mcnonb30Barh NpuOOpeTeHHbIC 3HAHWS W yMEHUS B
[MPAKTUYECKOU JESATEIbHOCTH U MOBCEAHEBHOM KU3HU.

Nrtorosbii KOHTPOJIb -
Qg depeHInPOBAHHBIN 3a4eT.

31. Baxueilmue XUMUYECKHE IOHATHSA, TEOPUM M 3AKOHBI
XUMHH.

Tekymui KOHTPOJIb:
- YCTHBIN (PPOHTATBHBIN U
WHJVBHIyaJIbHBIA OIIPOC.

OK 02. OcymiecTBiATh OUCK, AHATIN3, UHTEPIIPETALIUIO
nHbOpMaUY, HEOOXOIMMOH [T BHITIOJTHEHUS 3a/1a4
npohecCHOHATBHON IS TEILHOCTH.

Tekymui KOHTPOJIb:

-KOHTPOJIb BBIITOJIHEHU S
VWHJUBHUIYAIBHBIX M TPYNIIOBBIX
3a/IaHHM.

OK 03. IlnanupoBaTh U peaM30BBIBATH COOCTBEHHOE
npo(ecCHOHATFHOE M IMYHOCTHOE Pa3BHUTHE.

Texymui KOHTPOJIb:

-KOHTPOJIb BBIITOJIHEHU S
VHJUBHUYAIBHBIX W TPYNIOBBIX
3a/IaHHM.

OK 05. OcymiecTBisATh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKAIUIO
Ha TOCYIapCTBEHHOM  SI3BIKE C  Y4eTOM OCOOCHHOCTEH
COIIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

Tekymui KOHTPOJIb:
-MI0JIrOTOBKA KOHCIIEKTa
-MIOAr0TOBKA pedepara.

OK 06.ITposiBNATh TpakIaHCKO — MNATPUOTHYECKYIO MO3UIIMIO,
JEMOHCTPUPOBATh ~ OCO3HAHHOE  IIOBEJEHHE  HA  OCHOBE
TPaJMLIMOHHBIX 00II€YeIOBEYECKUX [IEHHOCTEH.

Texkymui KOHTPOJIb:

-KOHTPOJIb BBINIOJHEHNUS
WHJUBHIyAJIBHBIX U TPYIIIOBBIX
3aJaHuH.

OK 07. ConeicTBOBaTh COXPAHEHUIO OKpPYKAIOLIEH Cpe.pl,
pecypcocOepeKeHHIo, b HEeKTUBHO JIEHCTBOBATH B
T-I];)G3BI)I'-Ial\/IIHI:;IX CUTyaluAgX.

Texkymuil KOHTPOJIb:
-II0JIrOTOBKA
-TIOJITOTOBKA pedepara.

KOHCIIEKTa
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