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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YYEBHOU JUCIHIUITJIMHbI

1.1. ObsacTb npuMeHeHus1 padoueil MPpoOrpaMMbl

Pabouas nporpamma yue6Ho# quctumuinabl OY 1,12 Xumus B crieliuaibHOCTH
ABJISICTCSL YACThIO MPOrpaMMbl TOATOTOBKM CIEIUAIHUCTOB CPEIHEr0 3BE€HA B
cootBercTBUM ¢ PI'OC CIIO mo cnenunansHoctd 08.02.01 CrpoutenscTBo U
DKCIUTyaTalys 3JaHUN U COOpyKeHni (0a3oBasi MOATOTOBKA).

1.2.MecTto y4yeOHOII JUCUMIUIMHBI B  NporpaMMme  MNOATOTOBKH
CIENHMATHUCTOB CPe/IHero 3BeHa

Vueonas mgucnummaa OV, 12 XuMus B CHEIUAIBHOCTH OTHOCHTCI K
O0mmM  y4eOHBIM JHCHHMIUIMHAM  00IIe00pa3oBaTeIbHOTO ITUKIA. YdeOHas
nucuumuinHa OY 1. 12 Xumus B crieliuaibHOCTH U3y4yaeTcsi Ha 0a30BOM ypOBHE.

1.3. leau u 3agaun y4eOHOM NMCHUILIMHBI — TPeOOBAHHUSA K pe3yJibTaTam
OCBOCHHS YUeOHOI TUCIUININHBI

OcBoenue coaepkanust ydeOHOM muctuminael OV 12 Xumus B
CHEIUATbHOCTU  OOEeCreyrMBaeT  JIOCTIDKCHHE  OOYYarONIMMUCS  CIEAYIOIINX

pe3yNbTaTOB:
1. IMYHOCTHBIX:
o YCTOWYMBBIA HWHTEpPEC K HCTOPUM M JOCTWKEHUSM B 001acTH
XMMHAYECKON HAYKH,
o YyBCTBO F'OPJIOCTHU 32 POCCUMCKHAE ECTECTBEHHBIEC HAYKH;
o TOTOBHOCTh K IPOJOJKEHUIO oOpa3oBaHus, MOBBILICHUIO

KBaMpUKAUU B M30paHHOMN MpodeccHoHaIbHOM AESITEIbHOCTH C UCTIOIh30BaHUEM
3HAHHUM B 001aCTH XMMUYECKON HayKWU;

o OOBEKTUBHOE OCO3HAaHUE 3HAYMMOCTH KOMIETEHIMM B 00JIacTH
XUMHUYECKOM  HayKu  JUIsl 4YeJoBeKa M OOINeCTBa, YMEHHUE HCIOJIb30BaTh
TEXHOJIOTUYECKUE JOCTHKEHUS B 00JAaCTHM XUMHUU, JIJIsl TOBBIIICHUS COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHSI B BRIOpaHHOM NpodeccuoHanbHON NeTeIbHOCTH,

o YMEHHE  NPOAHAIM3UPOBATH  TEXHOTE€HHbIE  TOCIEACTBHS IS
OKpY>KaroIel cpejibl, OBITOBOM M MPOU3BOACTBEHHOM JICITEIIHHOCTH YEIIOBEKA;

o YMEHHE YTPABJISTH CBOEHW MO3HABATEIBHON AEATEIbHOCTHIO, TPOBOAUTH
CaMOOIIEHKY YypOBHSI COOCTBEHHOI'O WHTEJUICKTYaJIbHOTO pa3BUTHS;-  YMEHHUE
BBICTpanMBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUSI B KOMaHJIC MO PEIICHUIO OOIIUX
3a71a4 B 00J1aCTH XUMHH;

2. MeTanpeaMeTHbIX:

L4 OBJIAICHUC YMCHUAMHN W HABBIKAMH PA3JIMYHBIX BHAOB MMO3HaBaTCIbHOM
ACATCIIBHOCTHU IJIA U3YUCHUSA PA3HBIX CTOPOH OKPYKAIOIICTO MHUPA,
L INPUMCHCHHUC OCHOBHBIX MCTOAOB IIO3HAHUA (Ha6J'IIOI[eHI/I$I, Hay4YHOTO

DKCIIEPUMEHTA) JUIS WM3y4YeHUs Pa3IMYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB U
IpOIECCOB, C  KOTOPBIMH  BO3HUKAET HEOOXOIMMOCTh  CTAJIKHBAThCS B
npodeccruoHanbHoM cdepe;



o YyMEHUE ONpEeAeNaTh IeIW W 33Ja4d  JeATEeIbHOCTH, BBIOUPATH
CpeAcCTBa JUIsl MX JOCTHUXKEHUS Ha MPAKTUKE;

o YMEHHUE HCIOJIb30BaTh PA3JIMUYHbIC HCTOYHUKH I TOJTYyYCHHS
XUMUYECKON  WH(OpMAIMU W OIEHWBATH €€ JIOCTOBEPHOCTh I JOCTHIKCHHUS
MOCTaBJICHHBIX 1IEJICH U 3a/a4;

3. nIpeAMeTHBIX:

e c(hOpPMHPOBAHHOCTh TPEJCTABICHUNA O MECTe XMMHH B COBPEMEHHOU
Hay4YHOU KapTUHE MUPA;

o NOHMMAaHUE POJM XUMUU B  (OPMHPOBAHUU  KPYyrozopa H
(GyHKIHOHATBHOM IPAMOTHOCTH

o YEJIOBEKA IS PEIICHUS MPAKTUYECKHUX 3a/1a4;

o BJIAJICHUE OCHOBOIIOJAralOIMMU XUMUYECKUMH TTOHITUAMU, TCOPUSIMH,

3aKOHAMM W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IIOJIb30BAHUE  XUMHYECKOH
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

° BJIAJICHUE OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHHUS, UCTIOJIb3yEMbIMU
B XHUMHH: HaOJIOJICHHEM, OIHCAaHHWEM, HM3MEPCHHEM, OHKCIICPUMEHTOM; YMCHHE
o0pabaThiBaTh, OOBSCHATH PE3YJIbTaThl MPOBEIACHHBIX OMBITOB W JEiaTh BBIBOJIBI;
FOTOBHOCTh M CHOCOOHOCTh MPUMEHSTH METOJbl IIO3HAHUS MPU PEIICHUU
MPAKTUYECKUX 3a1aY;

o cOpPMHPOBAHHOCT, yMEHHUS JaBaTh KOJWYCCTBEHHBIC OIICHKH U
MIPOU3BOJIUTH PACUEThI IO XUMUYECKUM (HOPMYJIaM B YPAaBHCHUSIM;

o BJIQJICHUE TIpaBWJIaMM TEXHHUKH O€30MaCHOCTH TIPH MCIOJIH30BAHUHU
XUMHUYECKHUX BEIIECTB;

o c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TIO3WIIMM II0 OTHOIICHUIO K

XUMUYECKON MH(POPMALIMH, ITOTYyYaEMOM U3 Pa3HBIX UCTOUYHUKOB.

1.4. KoauyecTBO 4YacoB Ha OCBOeHHE padoyeil nmporpaMmbl Y4eOHOU
AUCHHUILTMHBI

MaKkcHUMaibHas yueOHasi Harpy3ka oOydaromierocsi— 954acoB, B TOM 4UCIIE:

oOs3aTebHas ayIMTOpHAs ydeOHas Harpy3ka oOyyatomerocs - 95 4acos.



2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JJUCHOUILJINHBI

2.1. O0beM yueOHOM NMCIUIVIMHBI M BUAbI Y4eOHOH padoThI

Bua yueOHoii padoThI O0Bém B yacax

O0bem o00pa3oBaTeIbHOI POrpaMMBbl 95

B TOM 4YHUCJIC:

TEOpETHUECKOe 00yUueHue 79

MpaKTUYECKHE padOThI 16

T
Camocmosmenvuasn paboma -

Ilpomesicymounas ammecmayus 6 popme ougppepenyuposannoco 3awema

YCamocmosmenvnas paboma é pamkax o6pazosamensHoli RPOPAMMBL NIGHUPYEMEs 06PA308AMENbHOL Opeanu3ayueil
6 coomgemcmeuu ¢ mpeooganuamu PIOC CIIO 6 npedenax obvema yueOHOU OUCYUNTUHBL 6 KOAUUECMBE YACOS,
HeoOX00UMOM Ol GbINOJHEHUs. 3A0AHULL  CAMOCMOAMENbHOU — padomvl  00OYUAIOWUXCS,  NPeOyCMOMPEHHBIX
memMamuyeckum NAAHOM U COOePIACAHUEM Y4eDHOU OUCYUNTUHBL.
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2.2 TemaTuyeckuii IVIAH M COAEPKAHUE YIeOHOM JUCHUIINHBI

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOro MaTepuaJia, J1a00paTopHble U MPAKTUYECKHUE
3aHATHS, CAMOCTOSITeIbHasi padoTa 00y4alouuxcs

O0BbeM
4acoB

YpoBeHb
OCBOEHUS

1

2

4

BBenenue

Conep:xanue yueOHOTo MaTepHaJia

Hayunble MeTO/IbI MO3HAHUS BELIECTB M XUMUYECKUX sIBICHUH. Pob
SKCIICPUMCHTA U TCOPUH B XUMUH. MOI[CJII/IpOBaHI/IC XUMHYCCKUX ITPOICCCOB.
3HauYeHHE XUMUH B Pa3BUTUHU BAKHEUIIUX OTPACIICH MPOMBIIIJIEHHOCTH U
CEJIbCKOT0 XO3SIMCTBA. XUMUS M OKpY’Karouas cpesa.

Pasznea 1.00mas u
HEOPraHWYecKasi XUMHUSI

49

Tema 1.1.
OCHOBHBIC IOHATUS U 32AKOHBI
XUMUH

Conep:xaHue yueOHOTro MaTepHaJia

1.1.1 OcHoBHbIe moHsATUS XUMHH. BemectBo. ATom. Monekyna. XuMU4ecKui
anemeHT. Amnorponus. [IpocTeie u cnokHbie BemecTBa. KauecTBeHHBIN 1
KOJIMUECTBEHHBINA COCTAB BEIIECTB. XUMHUUYECKUE 3HAKH U (DOPMYIIBIL.
OTHOCUTENBHBIC aTOMHAsI U MOJICKYJIIpHast Macchl. KonruecTBo BemecTra

1.1.2 OcHoBHbBIE 3aK0HBI XUMHUH. CTeXMOMETpHUA. 3aKOH COXPAHEHUSI MaCChl
BEIECTB. 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHON CTPYKTYPHI.
3akoH ABOrajpo M CIeJACTBUS UX Hero. PacueTHble 3a1a4n Ha HaX0XKIEHHUE
OTHOCHUTEIILHOW MOJIEKYJISIPHOM MaccChl, ONPEIETICHIE MACCOBOM JTOJIN
XUMHYECKHX DJICMEHTOB B CIIOJKHOM BEIISCTBE

Tema 1.2.

Iepuoauyeckuii 3aK0H U
NnepuoanyecKas cucreMa
XuMHYecKuXx 3jiementoB ..
MemnjesieeBa U CTpoeHHe aTOMA.

Conep:kanue y4eOHOT0o MaTepuaJa

1.2.1 llepuoanuecknii 3axon /.. MenneaeeBa. Otkpsitue [1.1.
MenneneeBrsim [lepuoaudeckoro 3akona. [leprnognueckuii 3aK0H B
dopmymuposke /I.11. Menneneesa.

[Tepuonnueckas TabauIa XUMUYECKUX JIEMEHTOB — Tpauaeckoe 0ToOpakeHne
NEepUOINYEcKOro 3akoHa. CTpyKTypa NepruOJHUECKOM TaOIHUIIbI: TEPHOIbI
(Manple u 60bIIKeE), TPYNIBI (TJ1aBHAS U TOOOYHAs).

1.2.2 Ctpoenne atoma u nepuoanyeckuii 3akon [.U. MenaeneeBa. Atom —
CJIOKHas yacTuna. Sapo (MpOTOHBI M HEUTPOHBI) U DJIEKTPOHHAS 000JI0YKA.
N3otombl. CTpoeHHE SIEKTPOHHBIX 000JI0UEK ATOMOB JIEMEHTOB MAJTbIX
nepuoaoB. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB
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OOJBINX MTEPUOAOB (ITePEXO0IHbIX d7eMeHTOB). [ToHaTne 06 opOuTaANISIX. S-, p- U
d-Op6utanu. DJIeKTPOHHBIC KOHPHUTYpAIIMA aTOMOB XMMHUYCCKHX 3JIEMCHTOB.
CoBpeMeHHast GOpMYITHPOBKA EPHOTNYECKOTO 3aKOHA. 3HAUCHUE
MEPUOANYECKOTO 3aKOHA U MIEPUOINICCKON CUCTEMBl XMMHUYECKUX JIEMCHTOB
H.N. MenneneeBa Jyisi pa3BUTUSA HAYKU U IOHUMaHUSI XUMUYECKOU KapTUHBI
MUpa

Temal.3 CTpoeHue BelecTna.

Coaep:xanue yue0HOro MaTepHaJia

1.3.1 Tunbl XUuMHYECKOH CBSA3U

HonHnas xummuueckas cBs3b. Karnonsl, nx o0pa3oBaHue U3 aTOMOB B
pe3yJibTaTe Mpolecca OKUCICHUs. AHUOHBI, UX 00pa30BaHHUE U3 aTOMOB B
pe3yJbTaTe npolecca BOCCTaHOBIEHM. FIoHHas CBS3b, KaK CBSI3b MEXIY
KaTMOHAMM M aHHOHAMH 34 CYET NIEKTPOCTATUYECKOIO IPUTSKEHUS.
Knaccugukaius MOHOB: IO COCTaBy, 3HaKY 3apsijia, HATMYUIO THAPATHON
00osouku. MloHHble KpucTamueckue pemerku. CBONCTBA BEIIECTB C HOHHBIM
TUIIOM KPUCTAJNINYECKON PEIETKH.

KoBanienTHast xumuueckast CBsi3b. Mexanu3m oOpa3oBaHMs KOBAJIECHTHOM
cBs3U (OOMEHHBIN U IOHOPHO-AaKLENTOPHBIH ). DIEKTPOOTPUIIATENBHOCTb.
KoBasieHTHBIE NIOJIApHAs U HENOJISIpHAs CBsI3U. KpaTHOCTh KOBAJICHTHOM CBA3H.
MounekynspHble 1 aTOMHBIE KpUCTAININYECKUE perieTKH. CBOMCTBA BELIECTB C
MOJIEKYJISIPHBIMA ¥ @aTOMHBIMHU KPUCTAJUIMYECKUMU PELIETKAMHU.

Mertannudeckas cBs3b. MeTauinueckas KpUCTaUIMYECKasl peleTKa u
METaJUIMYeCKasi XMMUYeCKas CBsI3b. PU3MUECKUE CBOMCTBA METAJLIOB.

1.3.2 ArperatHble COCTOSIHUSI BellleCTB M BOJOPOIHAS CBSI3b. TBep/oe,
KUIKOE U Ta3000pa3Hoe cOCTOSHUSA BemecTB. [lepexo BemecTBa u3 0 JHOTO
arperaTHOro COCTOsIHUS B ipyroe. BogopoaHas cBsi3b.

Yuctele BemecTBa U cMecH. IlorsaTue o cMecu BemecTB. [ OMOTeHHBIC U
rereporeHHbie cMecu. CocTaB cMeceil: 00beMHast U MaccoBast TOJIU
KOMIIOHEHTOB CMECH, MacCOBasi J0JISI MPUMECEH.

1.3.3 IncnepcHble cucremsbl. [lonsaTie o nucnepcHoii cucreme. JlucnepcHas
daza u nucniepcuonHas cpena. Knaccudukarus nucnepcHsix cucreM. [Tonstue
0 KOJUIOUJHBIX CHCTEMAX.

JlabopaTopHusble onbIThI [lonydueHne sMyIbCUU MOTOPHOTO Macia.

Tema 1.4. Bona. PacTBopbl.

Conep:kanue y4eOHOTo MaTepHuaJia
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DJIeKTPOJIUTHYECKAS
JAMCCOIHANIUS.

1.4.1 Boaa. PactBopsl. PacTBopenue. Boja kak pacTBOpUTEIIb.
PaCTBOpI/IMOCTB BCIICCTB. HaCbIH_[eHHBIC, HCHACBIIICHHBIC, IICPCCHINICHHBIC
pacTBOpBL. 3aBUCUMOCThH PAaCTBOPUMOCTH Ta30B, KUJIKOCTEH U TBEP/IbIX BEIIECTB
OT Pa3IMYHBIX (paKTOpPOB. MaccoBas A0l pACTBOPEHHOTO BEIIECTBA.

1.4.2 DaekTpoauTHyecKast AUCCOUMALINS. IJIECKTPOIUTHI U HEIJIEKTPOIUTHI.
DIIEKTPOAUTHYECKAs AUCCOHAIis. MeXaHU3MBbI 3JIEKTPOTUTHUYECKOM
JIMCCOITMAIIAY TSI BEIIECTB C PA3IMYHBIMU THIIAMU XMMHUYECKOM CBS3H.
['uapatupoBaHHbIe U HETUAPATHPOBAHHBIE HOHBI. CTENEHb 3JIEKTPOJIUTUUECKOM
nuccorani. CHIIbHBIE U clIa0ble 3JeKTPOTHThL. OCHOBHBIC MOJIOKCHHS
TEOPHH JIEKTPOIUTHUECKON Truccoruanuu. KucmoTsl, OCHOBaHUS U COJIM KaK
AIIEKTPOJIUTHI

IIpakTuyeckne 3ansitus Nel
IIpuroroBnenue pacTBopa 3a/laHHON KOHLIEHTpaluu

Tema 1.5. Knaccupukanus
HEOPraHMYeCKHX COeUHEHUH U UX
CBONCTBA

Conep:xaHue yueOHOTro MaTepHaJia

1.5.1 Kucorsl 1 ux cBoiictBa. KHcI0ThI Kak JI€KTPOJIUTHL, UX
KJaccu(uKalus 1Mo pa3IMyHbIM MpU3HaAKaM. XUMHUYECKUE CBOMCTBA KUCIIOT B
CBETE TEOPUH DIEKTPOJUTUUECKON quccoruanuu. OcCoOeHHOCTH
B3aUMOJICVCTBUS KOHLICHTPUPOBAHHOW CEPHOM M @30THOM KUCJIOT ¢ METaJUIAMH.
OCHOBHBIE CIOCOOBI MOTYYEHHUS] KUCIIOTHI.

1.5.2 OcHoBanus 1 ux cBoiicrBa. OCHOBaHNUS KaK JIEKTPOJIMUTHI, UX
KJ1accu(uKanusi mo pa3auvyHbIM MMPU3HAKAM. X UMUYECKHE CBOMCTBA OCHOBAHHI
B CBETE TEOPHUHU IEKTPOIIMTUYECKON aucconnanuu. Pasnoxenue
HEPAaCTBOPUMBIX B BOJIe OCHOBaHHM. OCHOBHBIE CLIOCOOBI MOJTYUYEHHS
OCHOBAHUM.

1.5.3 Coun n ux cBoiicrBa. Conn Kak 1eKTpoauThl. Coau CpeHHUE, KUCIIBIE U
OCHOBHbIE. XMMUYECKHU CBOWCTBA COJIEN B CBETE TEOPUH IEKTPOIUTUIECKON
nuccormarui. CriocoOb! mostydeHus coyieid. [ muponus conei

1.5.4.0xcuasbl u ux cBoiictBa. CoreoOpasyrolue u HecolieoOpa3yromme
OKCHHI. OCHOBHBIG, aM(i)OTepHBIe 1 KHUCJIOTHBIC OKCHUBI. 3aBUCHUMOCTE
XapakTepa OKCHUJIa OT CTEIIEHU OKUCIICHHUS 00pa3yIoIIero ero MeTaua.
XUMHUYECKUEe CBOMCTBA OKCUAOB. [loryueHrne okcuosB.

Jlabopamopnvie onvimoi
VcnpiTanue pacTBOpOB KUCIOT HHAMKaTOpamu. VcnpiTaHne pacTBOpOB
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IeJI0YEeH MHANKATOPAMH.
BzaumoneiicTBue METaJII0B ¢ KHCIOTaMH. B3anmoaelicTBHE KHCIOT ¢ OKCHIAMU
MeTauioB. B3auMoneiicTBre KUCIIOT ¢ OCHOBaHUSIMU. B3auMoneicTBie KUCIOT
C COJISIMHU.

B3aumoneiicTBue menoyen ¢ consiMu. Pa3noxkeHrne HepacTBOPUMBIX OCHOBaHUM.
B3anmoneiicteue coseld ¢ Mmetauiamu. B3anmoieiicTBre coield Ipyr ¢ IpyTroM.

IIpakTnyeckoe 3ansiTue Ne 2 Peaknnu HOHHOTO
obmena. ['uaponus conei.

Tema 1.6. Xumnuyeckue peakuuu

Coaep:xanue yue0HOro MaTepHaJia

1.6.1 Knaccupukanusi XuMHU4eCKUX peakuuii. Peakiuu coeauHenus,
pasyioxeHus, 3aMmenieHus, oomena. Karanuruueckue peakuuu. O6paTumble U
HeoOpaTUMble peakliiy. |'OMOreHHbIE U T€TEPOreHHbIE PEAKIIUH.
DK30TepMUYECKUE U SHAOTepMHUUEcKUe peakiuu. TernnoBoit r¢ ekt
XUMHYECKHUX peakuui. TepMOXUMHUUYECKUE YPAaBHEHHUS

1.6.2 OxucauTeIbHO-BOCCTAHOBUTEIbHBIE peakuuu. CTeneHb OKUCIEHUS.
Oxucnurens U BOCCTaHOBJIeHUE. BoccTaHoBUTENb U OKMCIeHHE. MeToj
3NIEKTPOHHOTO OaylaHca JUIs COCTABIICHUS YPaBHEHNH OKUCIUTEIbHO-
BOCCTAHOBHTEIILHBIX PEAKIMHA. DICKTPOIIH3.

1.6.3. CxopocTb XMMHUYECKUX peakuuii. [[oHsATHE O CKOPOCTH XUMHYECKUX
peakuuii. 3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKLIUI OT PA3IIMYHBIX
(akTOpOB: MPHUPO/IbI pEarUPYIOLINX BEIIECTB, UX KOHIEHTPALlUU, TEMIIEPATYpBhI,
MIOBEPXHOCTU CONPUKOCHOBEHUS U UCIOIb30BaHUS KaTaIN3aTOPOB.
O0paTumMocTh XMMHYecKHX peakumii. OOpaTMble 1 HEOOPATUMBIE PEAKIUU.
XUMHYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIEHUS

IIpakTHyeckoe 3ansaTHe Ne 3
HccnenoBanue BAMSHUS Pa3ITUYHBIX (AaKTOPOB HA CKOPOCTh XMMUYECKOMH
PEAKIIHH.

Tema 1.7. MeTas1bl 1 HEMETAJLJIBI

Coaep:xanue yueOHOTro MaTepHaJia

1.7.1 Metaiabl. OCOOEHHOCTH CTPOEHHS aTOMOB U KpUCTAIIOB. PU3NYecKue
cBoiicTBa MeTaiioB. Kiaccugukaius MeTanioB o pa3InyHbIM IIPU3HAKAM.
XUMHYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUUYECKUIN DSl HAPSHKEHUH
MeTaJUI0B. MeTtaiuioTepMus.

O61mue cnoco6s! noayyeHus: Mmetayuios. [lonsTue o Meramypruu.
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[TupomeTanmyprus, THAPOMETAIITYPrHs U dJeKTpoMeTaTyprus. CriiaBsl
YEpHbIC U I[BETHHIE.

1.7.2 HemeTtasiabl. OcoOCHHOCTH CTpOCHHS aTOMOB. HeMeTtasisl — mpocThie
BEIECTBA. 3aBUCUMOCTb CBOMCTB raJIOT€HOB OT UX TMOJIOKEHUS B
[Tepuoamnueckoit cucreme. OKUCIUTENbHBIE U BOCCTAHOBUTENBHBIE CBOWCTBA
HEMETAJUIOB B 3aBUCUMOCTHU OT UX IOJIOKEHUS B PSITY
AIIEKTPOOTPHUIATETLHOCTH

IIpakTuyeckoe 3anaTue Ned
Pelenre skciepruMeHTANIbHBIX 3a/a4.

Pa3nen 2 Opranuyveckasi XumMus

42

Tema 2.1.0cHOBHEIE
OPraHuYecKoil XUHMHM U TEOPHsi
CTPOEHHS OPraHuYeCKuX
coeuHeHu

Conep:xanue yueOHOTro MaTepHaJia

2.1.1 Ilpeamet opranuyeckoi xumuu. [IpupoiHbie, HCKYCCTBEHHBIE U
CHHTETUYECKHE OpraHnuecKue BemecTBa. CpaBHEHUE OPraHUYECKUX BEIECTB C
HEOPraHMYECKUMHU.

BanentHoCTh. XUMHUYECKOE CTPOCHUE KaK MOPSII0K COSTUHEHUS aTOMOB B
MOJIEKYJIbI IO BAJICHTHOCTHU

2.1.2 Teopus ctpoeHusi oprannyeckux coequHennii A.M. Bytieposa.
OcCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOI0 CTpOoeHUs. MI30Mepus 1 U30MepBl.
Xumuyeckue GopMyJibl U MOJIETH MOJIEKYJ B OpraHUYECKON XUMUU

2.1.3 Knaccndukanus peakuuii B opranndeckoi xummnu. Peakuyn
npucoeANHEeHNs (TUIPUPOBAHMSI, FAJIOT€HUPOBAHUS, THIPOTaJIOT€HUPOBAHHUS,
ruaparaiun). Peakunu oTienieHus (IeruapupoBaHus,
JIETUAPOTAIOTCHUPOBaHUS, Jieruapartanun). Peakun 3amemenus. Peakiun
MN30MEPU3ALNH

2.1.4 Knaccudukauusi opraHudeckux BeuectTB. Kinaccudukaius BemecTs 1mo
CTPOCHUIO YIIIEPOAHOTO CKENeTa U HATMUMIO (QYHKIIMOHATIBHBIX TPYIII.
I"omonoru u romonorus. Havana somenknatypst IUPAC

Tema 2.2 YriieBoaopoabl 1 X
NMPUPOAHbIE HCTOYHUKH

Coaep:xanue yueOHOTro MaTepHaJia

2.2.1 AukaHbl. AJIKaHbl: TOMOJIOTUYECKUH PSJl, ©30MEPHS 1 HOMEHKJIaTypa
AIKaHOB. XMMUYECKUE CBOWCTBA AIKAaHOB (METaHa, dTaHa): TOPEHHE,
3aMelleHNe, pa3ioKeHue, feruaprupoBanue. [Ipumenenne ankaHoB Ha OCHOBE
CBOMCTB.
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2.2.2 AkeHbl. DTUJICH, €T0 MOJy4YeHHE (IEeTHIPUPOBAHUEM dTaHA,
JenoiMMepu3anue moudTuiaeHa). ['omonoruueckuil psii, u3oMepusi,
HOMEHKJIaTypa aJIKeHOB. XMMHUYECKHE CBOMCTBA TUJIEHA: TOPEHUE,
KaueCTBEHHBIC peakiuu (o0eciBeYrnBaHe OPOMHOM BOJIBI U PAaCTBOPA
NepMaHraHara Kajius), ruapaTanus, nonuMmepusanus. [Ipumenenue stuneHa Ha
OCHOBE CBOMCTB.

2.2.3. Iuennbl U Kayuyku. [ToHsiTHE O TMEHAX KaK YIJIEBOJIOPOJAX C ABYMs
JIBOMHBIMU CBA3sIMU. COMpsKEHHBIE TUEeHbl. XUMUYECKUE CBOMCTBA OyTaareHa-
1,3 u u3ompena: obecuBeunBaHne OPOMHON BOJBI U MOJIMMEPHU3AIHUS B KAyUyKH.
HatypanbHble U cUHTETHYECKHE KayyyKu. Pe3uHa.

2.2.3. Aukunbl. AuieTuiieH. XMMUYECKUEe CBOMCTBA alleTUIICHA: TOPEHHUE,
obeciBeurBaHNE OPOMHOM BOBI, TPUCOCIMHEHNUE XJIOPOBOIOPOIA U
ruaparanus. [[puMeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. MeKKiiaccoBast
M30MEpHs C ATKATUECHAMHU.

2.2.4 Apenbl. benzon. XuMudeckue cBocTBa O€H30Ma: TOPEHUE, peaKIIUU
3aMmeleHus (rajoreHupoBanue, HuTpoanue). [I[pumenenre 6eH3051a HA OCHOBE
CBOMCTB.

2.2.5 TlpupoaHbie HCTOYHUKH YIJIeBOA0POAOB. [IprponHbIii Ta3: cocras,
IpUMEHEHHE B Ka4eCTBE TOIIUBA.
Hedtb. CocraB u nepepaborka Hedru. [leperonka nedpru. Herenpoaykrsi.

JlabopaTopHble ONBITHI.
O3HaKoMIIEHHE C KOJUIeKIHEel 00pa3ioB HeTH 1 IPOIYKTOB €€ MepepaboTKH.

IIpakTuyeckoe 3ansiTue Ne 5
ITonyuyenune Merana u 3TuieHa. M3yuenne ux CBOMCTB.

Tema 2.3. Kuciopojaconep:kamnue
OpraHuYecKue coeJInHeHus

Conep:kaHue y4eGHOr0 MaTepuasia

2.3.1 Couptsl. [lonyuenue 3Tanona OposkeHUEM TIIOKO3BI U TUApaTalueit
sTuieHa. [ uapokcuibHas rpymnma kak GpyHkiuoHanbHas. [lonstue o
MpeAeNIbHBIX OJJHOATOMHBIX CIUPTAX. XUMUUYECKHUE CBOMCTBA 3TAHOJA:
B3aMMOJICIICTBHE C HATpUEM, 00pa30BaHME MPOCTHIX U CIOKHBIX A3PUPOB,
OKHcIieHue B anbpaeru. [Ipumenenue sTaHoIa HAa OCHOBE CBOMCTB.
AJIKOTOJIU3M, €T0 TIOCIICJICTBUS U MPEAYIPEKACHUE.

['muuepuH Kak mpencTaBUTeNIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHast
peakiys Ha MHOTOaTOMHBIC CITUPTHL. [[puMeHeHue rimiepuHa.
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®enou. duznyecKkre ¥ XUMUYECKHE CBOMCTBA (eHoa. B3anMHOe BIUsHHE
aTOMOB B MoJIeKyJie (DeHOoIIa: B3aUMOJICHCTBUE C THAPOKCUIOM HATPHUS U
A30THOU KUCJIOTOH

2.3.2 Aabaeruasl. [lonstue 06 anpaeruaax. AynpaeruHas rpymnmna Kak
byHkunoHanbHasg. @opManbIerus] U ero CBOMCTBA: OKUCICHHE B
COOTBETCTBYIOILYIO KUCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLUI CIUPT.
[Tony4yeHnue anbaerui0B OKUCICHUEM COOTBETCTBYIOIIMUX CIIUPTOB.
ITpumenenue popmanbaerua Ha OCHOBE €ro CBOMCTB

2.3.3 Kap6onoBblie kucjaoThl. [IoHATHE 0 KApOOHOBBIX KUCIIOTAX.
KapOoxcunpHas rpynma kak GyHKIuoHansHas. ['oMmonoruueckuii psj
IpeleIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lonydyenne kapOOHOBBIX
KHCJIOT OKHCJIEHUEM QJIbJAECTU0B. XMMUYECKNAE CBOMCTBA YKCYCHOM KUCIIOTBHI:
o0111e CBOWCTBA C MUHEPAIbHBIMU KUCIOTAMU M PEaKIus dTepuUKaIIIU.
IIpuMeHeHne yKCYCHOM KHCIOTBI HA OCHOBE CBOMCTB. Briciine KupHbie
KHCJIOTBI HAa IPUMEPE NAIIbMUTUHOBOM U CTEAPUHOBOM KUCIIOTHI

2.3.4 Caoxubie 3¢upsbl 1 :kupbl. [lonydeHne cioxHbIX 3QUpPOB peakuuen
srepudukanuu. CroxHble 3pUpsl B IpUpoe, uX 3HaueHue. [Ipumenenue
CJIOHBIX 3(DUPOB HA OCHOBE CBOMCTB.

Kups! kak crnoxHble 3¢upsl. Kiaccuduxanus xupos. XumMuueckue cBoicTBa
JKUPOB: THUIPOJIU3 U TUIPUPOBAHUE KUAKUX KUPOB. [IprMeHeHne xupoB Ha
OCHOBE CBOMCTB. Mbla

2.3.5 YraeBoabl. YTIeBOIbI, MX KJIaCCU(PUKAIIHS: MOHOCAaXapH bl (TIIOKO03a,
bpykTO3a), TUcaxapusl (caxapo3a) U mojaucaxapusl (Kpaxmai U HeJUTio03a).
['mroko03a — BemiecTBO ¢ IBONCTBEHHON (DYHKIIMEH — albJAeruA0CIUT.
XVWMHYECKUE CBOWCTBA IIIOKO3bl: OKUCIIEHHUE B TNIFOKOHOBYIO KUCIIOTY,
BOCCTAHOBJIEHHE B COPOUT, criupToBOE OposkeHue. [I[pumeHeHue riroko3sl Ha
OCHOBE CBOMCTB.

3Ha4YeHME YIJIEBOJIOB B KMUBOMW ITPUPOJE U )KU3HU desoBeka. [lonarue o
peaxkuusax MOJIMKOHEHCAIlMH U THIPOIN3a Ha IPUMEPE B3aUMOIIPEBPAILIEHUN:
TJII0K03a —> MOJIMcaxapu

JlabopaTopHbIe ONbITHI
Jloka3zarenbcTBa HENPEIENbHOIO XapakTepa )KUIKOro Kupa

IIpakTHyeckoe 3ansaTHe Ne 6
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N3ydeHue CBOMCTB KMUCIOPOJACOAEPKAIIMX COCTMHEHUMN.

IIpakTuyeckoe 3ansaTue Ne7
BzaumopelicTBre TIIFOKO3bI ¥ caxapo3sbl ¢ rugpokcuaoM mMeau(ll).
KauecTBeHHas1 peakiiys Ha Kpaxmall.

Tema 2.4. AzoTconep:kaniue
OpraHnvyecKue coeJIMHeHHUs.
IMoaumepsl.

Conep:kanue y4eOHOT0 MaTepHuaJia

2.4.1 Amunsi. [Tonstue 06 aMmuHax. AnudaTnyeckiue aMUHbI, UX
KJaccu(uKalus 1 HOMEHKJIAaTypa. AHUIMH, KaK OpTaHU4YeCKOe OCHOBaHHE.
[Tony4yenue anunuHa u3 HUTpoOeH3o0ma. [IpuMeHeHne aHIIMHA HA OCHOBE
CBOICTB.

2.4.2. AMMHOKHMCJIOTbI. AMUHOKHUCIIOTHI KaK aMm(poTepHbIe AUPYHKIIMOHATbHbBIE
OpraHUYECKUE COCAMHEHUSI. XMUMUYECKHE CBOMCTBA aMUHOKHUCIIOT !
B3aMMOJICICTBHE CO MIEI0YaMH, KHCIOTaMU U APYT C IPYroM (peaxius
noymkoHAeHcanun). [lentunnas cBsa3p u nonunentuasl. [Ipumenenue
AMUHOKHCIJIOT Ha OCHOBE CBOMCTB.

2.4.3.beaxku. [lepBuuHas, BTOpU4Hasl, TPETUYHAs CTPYKTYpPbI OEIIKOB.
XuMHUECKue cBOMCTBA OEIIKOB: rOpeHHe, AeHaTypalus, THAPOIIN3, LIBETHbIE
peaxknuu. buonornueckue pyHkunu 6eIKOB

2.4.3 Tlommmepsl. benku v monucaxapuabl Kak OUOTIOIUMEPBI.
IInactmaccel. [lonyueHne monMMepoB peakiiuen MoIuMEpU3aluy U
MOJIMKOHACHCAUU. TepMOIIaCTUUHbIE U TEPMOPEAKTUBHBIE TIACTMACCHI.
IIpeacraBurenu miacTMmacce.

BonoxHa, ux knaccugukanus. [lonyuenue BookoH. OTaenbHble
MIPEJICTaBUTENIN XUMHUUECKUX BOJIOKOH

IIpakTnyeckoe 3ansaTue Ne§
WccnenoBanue CBOMCTB OCIKOB M TTOJUMEPOB.

TeMaTHKa HHIHUBHIYAJIbHBIX MPOEKTOB (€CJIM MPETYCMOTPEHO)

CamocrosiTesibHasi paboTa 00y4alOUMXC HAJl HHAMBUAYAJIbHBIMH NPOEKTAMU (€CJIH IPEyCMOTPEHHI)

IIpome:xxyTo4yHas arrecTanus B gopMe 1 pepeHiHpPOBAHHOIO 3a4€eTa

Bcero

95

Jy1st XapaKTepUCTUKHA YPOBHSI OCBOSHHUS YI€OHOTO MaTeprasa UCTIOIb3YIOTCS CISTYIONTNE 0003HAYCHUS:
1. — o3HakoMUTEILHBIN (Y3HABAaHUE paHEe U3YUYEHHBIX 0ObEKTOB, CBOMCTR);
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2. — penpoayKTUBHBIN (BBIIOJIHEHUE JAEATEIHLHOCTH 10 00pa3ily, HHCTPYKIIMK UITU TIOJT PYKOBOJICTBOM);
3. — IPOAYKTUBHBIN (IIJIAHUPOBAHUE U CAMOCTOSITEILHOE BBIITOJIHEHHUE JIEATEIbHOCTH, pEIICHUE MPOOJIEMHBIX 3a71a4).
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

3.1. MarepuajibHO-TEXHHYECKOE 00ecIeYeHue

Jist peanuzanuu MporpaMMbl Yy4eOHOM JIUCUMIUTUHBI  JTOJDKHBI  OBITH
MPEAYCMOTPEHBI CIIEYIONIUE CIIEeIUaTbHbIE TTOMEIECHUS:

yueOHas ayAUTOpHUsl | JIabopaTopusi XMMHUHU OCHAIIEHHasi 000pyJOBaHUEM:

- YYCHHMYECKHE MapThl CO CKaMEHKaMH, CTOJIbI, CTOJI IEMOHCTPAIlMOHHBIN,
CTynbsl, IIKa(bl, BBITSDKHOM IIKad, JOCKa MapKepHas, Moiika, mkag
METAJUIMYECKUH.

- TEXHUYECKHE CPEJCTBA OOYUYCHUS: KOMIBIOTEP, MYJIbTUMEINA TPOCKTOP,
TEJIEBU30P, BUACOMATHUTO(DOH.

- y4eOHO-HArsAHBIC TTOCOOWS: CTEHIBI M0 XUMHH, KOJUICKIIUH, TUIAKaThI,
CXEMBI, HaTypaJdbHbIC OOBEKTHI, MOJETH, NMPUOOPHI W HAOOPHI ISl MTOCTAHOBKH
JIEMOHCTPAIIMOHHOTO M YYEHUYECKOTO SKCIEPUMEHTa; MHOTO(PYHKIIMOHAIbHBIN
KOMILJIEKC TpernojaBaTesisi; NeYaTHble U SKPaHHO-3BYKOBBIE CpEACTBA OOYyUYCHUS;
MEepPEeYHH OCHOBHOW U JIOTIOJHUTEIBHOW YYEOHOW JUTEpaTyphbl, HUHTEPHET-
pecypcoB,  BCIIOMOTaTelbHOE OOOPYIOBAaHME M HMHCTPYKIIUU; OWOIMOTCUHBIN
dhoH.

- nabopaTopHoe 000pyIOBaHKE: JTabopaTOpHas MOCY/1a, PEaKTUBBI.

- WHCTPYKTUBHO-HOPMATHBHas  JOKyMEHTaLUs: rOCyJapCTBEHHBIE
TpeOOBaHMS K COJACPXKAHUIO M YPOBHIO TOJATOTOBKM BBITYCKHUKOB 10
CIIEHUAJIBHOCTH; WHCTPYKIIMM II0 OXpaHe TpyHda, MPOTUBOIOKAPHOU

0€30macHOCTH; TIEPEUYCHb MAaTEPHATBHO-TEXHUYECKOTO U y4eOHO-METOIUICCKOTO
OCHAILIEHUs KaOMHETA.

MOMENIEHUE ISl CaMOCTOATENbHON paboThl KaOMHET WH(POPMALMOHHBIX
TEXHOJIOTHI, OCHAILIEHHOE 000PYA0BaHUEM:

crienuaIn3upoBaHHas  yueOHas  MeOenb:  Y4EeHHWYECKhe TMapThl  CO
CKaMeMKaMH, KOMITbIOTEPHBIE CTOJIBI, CTYJIbS.

TeXHUYeCKkue  cpeactBa  oOydenus:-  KommbrorepoilIKIntelCoreDuo,
OEWindowsXP, Mynabsrumenuitabiii npoektop,  Ilpuntep, Ckanep, Office
Professional Plus 2010 MAK, KOMITAC-LT ver3,5,12, WinRar, Win 7-max,
Kaspersky security mis  Ousneca 2016, NAaKeT MPUKIATHBIX MPOTPaAMM:
TEKCTOBBIX, TAOJUYHBIX, TPAPUUECKUX U MPE3CHTAIIMOHHBIX, MTOJKIIOUYEHNE K CETH
dbunnana, moaKIOYeHUE K ceTh HTepHeT.

3.2. HupopMmanuoHHOe 0OecnedyeHUe peaTu3anu NporpaMmbl
Jns  peanuzauuu  mporpaMMbl  OMONMOTEeUHBIH  (OHI  00pa3zoBaTEbHOU

opraHu3al YKOMINICKTOBAH IMCYAaTHBIMHU H (I/IJ'II/I) QJICKTPOHHBIMU H3JaHHUAMU,
PCKOMCHAOBAHHBIMH JJI UCIIOJIb30BAHUS B 06pasoBaTean0M mponccce.

OcHoOBHas UTEpaTypa..

1.I'abpuensn O.C. Xumusa s npodeccuil U cCHelHalbHOCTEH TEXHHUYECKOTO
npodunst: Yuebuux/ O.C. TI'abpuensu, U.I'. OctpoymoB. -8-¢ uzn., crep. — M.:

N3 parenbckuil ueHTp «Akagemus», 2019
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2.KmoeB, M.B. Opranudeckas xumus : ydeOHOE TOCOOME [JII CPEIHETO
npodeccuoHanbHoro oopazosanus / M. B. Kitoes, M. I'. A6aynnaeB. — Mockaa :
NznarensctBO FOpaiit, 2022. — 231 c. — ([IpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-15288-3. — Tekct : oanektpoHHbli // OOpa3zoBarenbHas
wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/497026

3.Kamunckuii, B. A. Oprannueckas xumus B 2 4. Yacte 1: y4eOHMK st

cpenHero mnpodeccuoHanbHOTO oOpazoBanusi/ B. A. KamuHckuii. — 2-¢ wu3n.,
ucnp. u jgom. — Mocksa: MWsparensctBo IOpaiit, 2020. — 287 c.—
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-02909-3. — Teker
amekTpoHHbI //  OOpa3oBatenbHass 1uiatrgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/453151

4 Kamuuckuii, B. A. Oprannueckas xumusi B 2 4. Yacte 2 : ydeOHHMK mJid

cpenHero mnpodeccuoHanbHOro o6pazoBanusi/ B. A. Kamunckuil. — 2-¢ u3n.,
ucrip. u jgom. — MockBa: WznarensctBo HOpaiir, 2020. — 314 c. —
(ITpodeccuonanpHoe obpazoBanue). — |ISBN 978-5-534-02912-3. — Tekcer
NMeKTpoHHbIN //  OOpa3zoBatenbHas 1argopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/453152

JlonosnHuTeNbHAS yueOHas IUTEparypa:

1.Kozen, E. T'. IlpakTukymM HO OpPraHMYECKOM XUMHH : y4€OHO-METOJMYECKOE
nocobue / E. I'. Kozen, JI. H. bapabanmukoa. — Tiomenpb : 'AY Cesepnoro
3aypanbs, 2020 — Yacte 1 : [Ipaktukym mo opranmyeckoit xumun — 2020. —
168 c. — Tekcrt : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-OMOIMOTEUHAS CUCTEMA. —
URL: https://e.lanbook.com/book/157120  — Pexum pgoctyma: ajisi aBTOPH3.
II0JI30BATENIEH.

2. Tynukun E.M. B 2-x 4. Yacte 2. Opranuyeckas xumus: Yuyeounuk st CIIO. —

M.: FOpaiit, 2017  https://biblio-online.ru/viewer/EE60BE5B-E7C3-40EA-8A27-
D8473F74BED3

3.Huxutuna H.T'., ['peGenskoBa B.. OO6mias u Heopranndeckas xumus. B 2-x 4.

Yacts 1. Teopernyeckne OCHOBBI: YueOHUK U nipakTukyMm st CIT1O. — M.: FOpaiir,
2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030

4. Xumust snemeHTOB: YuyeOHuk u mpaktukym mius CIIO. — M.: FOpaiit, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

5.HoBokmianoBa, A.JI. Opranudeckas xumwus. Tectol : ydeOHOe mocobOue st
cpeadero npodeccuonansHoro obpaszoanus / A. JI. HoBokmanoBa. — Mockaa :
M3narensctBo IOpaiit, 2021. — 41 ¢. — (IIpodeccuonanpHoe oOpa3oBaHue). —
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https://urait.ru/bcode/497026
https://urait.ru/bcode/453151
https://urait.ru/bcode/453152
https://e.lanbook.com/book/157120
https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio-online.ru/viewer/EE60BE5B-E7C3-40EA-8A27-D8473F74BED3
https://biblio-online.ru/viewer/EE60BE5B-E7C3-40EA-8A27-D8473F74BED3
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

ISBN 978-5-534-14158-0. — Tekcr : osaextponHblii // OOpa3zoBaTenbHas
mwiatdopma FOpaiit [catit]. — URL: https://urait.ru/bcode/467947

NuTepHeT-pecypcesr:
1. www.globalteka.ru (I'moGantexa. I'moOanmpHast OHOIMOTEKA HAYYHBIX
pecypcoB).
2.www.window.edu.ru (ExnHoe 0KHO 10CTyIa K 00pa30BaTEIIbLHBIM pecypcam).
3.www.st-books.ru (Jlydmias yueOHast muTepatypa).
4.www.school.edu.ru  (Poccuiickuii o0pa3oBaTeNbHBIN MOpTai. J{OCTYIHOCTD,
Ka4yecTBO, 3P (HEKTUBHOCTH).

3.3. Bbinoanenue TtpedoBanuii ®I'OC B yacTMm HCHOJL30BAHUS
AKTUBHBIX U MHTEPAKTHUBHBIX ()OPM 00yUeHUsI

B nensx peanuzanuu KOMIIETEHTHOCTHOTO MOAXOJa pabodas mporpaMmma
npeaycMaTpPUBAET MCIOJIb30BaHUE B 00pa30BaTEIbHOM IMPOIECCE AKTUBHBIX U
MHTEPAKTUBHBIX (DOPM MPOBEJICHUS 3aHATUN B 1EHIX (OPMUPOBAHUS U PA3BUTHS
o01UX U PoeCCUOHATIBHBIX KOMITETCHITUH:

Tema 1.1 OcHOBHBIEC TOHATUS XUMHUHU U 3aKOHBI XUMHUH B (hOPME COUMHEHUSI.

Tema 1.3 Ctpoenue BemiecTBa B popMe MUHU-TIPOCKTOB

Tewma: 1.4 PactBopsl B (hopme JIEKIUU C 3alJIaHUPOBAHHBIMU OIIMOKaMHU.

Tema 1.5 Knaccuduxainus HeopraHMYECKUX COCAMHEHHN B (opMe ypoka
COPEBHOBAHHUSI.

Tema 1.6. OKUCIUTENHEHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B (POPME 3a0YHOM
KCKypcun Ha mpeanpuarue. CKOpOCcTh XHUMHYECKUX peakiuil. OOpaTUMOCTh
XUMHUUYECKUX peakiuii B GopMe PEIICHUS CUTYyallMOHHBIX 3a71a4

Tewma 1.7 Metamnel. Hemeraniasl B hopme ypoka copeBHOBaHUS

Tema 2.1 OcHOBHbIE NOHATHS OPraHUYECKONM XHMHH M TEOPHUS CTPOCHHMS
OpTraHUYECKUX COCIMHEHUHN B (popMe ypoKa-TpEHHUHTA.

Tema 2.2 IlpupoaHble UCTOYHUKH YTJIEBOJIOPOJIOB B (opMe Iea0BOI
UTPBL.

Tema 2.3. Anpaerunbsl. KapoonoBbie kucioThl. Cinoxubie 3¢upsl. Kupsl. B
dbopme ypoka-coOpeBHOBaHUS, TPYIIIOBOI paboThl B Tapax, ypoKa-MHHH MPOEKT.

3.4. Ucnoab30BaHue CPEICTB BbIYMCIUTEILHON TEXHHKH B IpoLecce
00y4eHuUs

PabGouast mporpamma mpemycMaTpUBAeT WCIHOJB30BAHUE TMEPCOHATBHBIX
KOMITBIOTEPOB OOYYAIOITUMHUCSA B XOJI€ MPOBEACHUS CICAYIONIUX MPAKTUYECKUX
3aHATHUU:

[TpakTrueckoe 3ausaTue No2

Peakuuu noHHOro oOMeHa. ['uapoin3 cosiei.

[Tpaktrueckoe 3ansTue No3

UccnenoBanune BAWSHUS Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKUX
peakuui

[Tpaktrueckoe 3anstue Nos

ITonmyyeHue merana u dTuiieHa. M3yuyeHue ux cBOWCTB

[TpakTyeckoe 3ansitue Ne 6
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M3yyeHne CBOMCTB KUCIOPOJICOIEPKANINX COETUHEHUMN

IlpakTnueckoe 3aastre No 7
BzanMonencTeue IIIOKO3BEI |

Ccaxapo3bl C THAPOKCHUIAOM MCaHN

(11).KauecTBeHHAs peakivsg HA KpaxMaJl.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHS
YYEBHOU JUCIIUITJIMHbI

OneHka KadyecTBa OCBOCHHUS YYEOHOM IUCIMIUIMHBI BKIIIOYAET TEKYIIHUI
KOHTPOJIb YCIIEBAEMOCTH U TPOMEKYTOUHYIO ATTECTALHUIO.

Texkyuuii KOHTPOJIb YCHEBAEMOCTH OCBOCHUSI YYEOHOW JAUCIUTLIIUHBI
OCYIIECTBISIETCS NPENOAABaTEIEM B IPOLECCE MNPOBEACHUS IMPAKTHUYECKHUX
3aHSTUNA, TECTUPOBAHUSI, & TAK)KE BBIOJHEHUS 00YUYaIOIIUMUCS WHIUBUIYATbHBIX
3aJlaHUii B COOTBETCTBHU C (OHIIOM OILICHOYHBIX CPEJICTB IO Yy4eOHOMU

NUCLUILINHE.

Pe3yabTaTnl ocBOCHUS
y4eOHOH THCUMIINHBI

@opMbI U METOAbI KOHTPOJIS U OLlEeHKH
pe3yabTaToB 00y4eHusl

JINYHOCTHBIN pe3yabTar:

- YCTOMYMBBIA HHTEpEC K HCTOPHM H
JOCTH)KEHUSIM B 00J1aCTH XUMHUYECKOW HayKw,
YyBCTBO I'OPJOCTH 32 POCCUICKHE €CTECTBEHHBIC
HayKH;

- TOTOBHOCTb K IPOJOJDKEHUIO 00pa3oBaHus,
HOBBILICHUIO KBaIM(UKALUU B  U30paHHOMN
npodecCUOHAILHON NIeATeTbHOCTH c
UCIIOJIb30BaHUEM 3HAHUUN B o0mnacTtu
XUMUYECKON HayKH;

- OOBEKTMBHOE  OCO3HAaHHE  3HAYMMOCTHU
KOMIIETEHIIM B 00JaCTH XMUMHYECKOH HayKu
JUls  4YeJloBeKa M oOmiectBa,  yMEHHE
UCIIOJIB30BaTh TEXHOJIOTUYECKUE JTOCTUKEHUS B
00J1aCTH XMMUH, JUIsl TIOBBIILIEHUS COOCTBEHHOTO
WHTEJIJIEKTYaJbHOTO PAa3BUTUS B BBIOpaHHOM
npodeccuoHaIbHOMN 1S TeTbHOCTH;

- yYMEHHE IPOaHAIM3UPOBATh TEXHOTCHHBIC
MOCJIIEACTBUS I OKPYXKAWIIEW  Cpenpl,
OBITOBOM W TIPOM3BOJICTBEHHOU JESITEIHHOCTH
YEJIOBEKa,;

- YMEHHME YINpPaBIATh CBOEH ITO3HABATEIBHOU
JeATEIbHOCTBIO, IIPOBOJIUTH CaMOOLICHKY
YpOBHSL ~ COOCTBEHHOT'O  HMHTEJUIEKTYaJIbHOI'O
pa3BUTHS;

- yYMEHHE BBICTPaMBaTh KOHCTPYKTHUBHBIE
B3aUMOOTHOLIEHUS B KOMaHJE II0 PEUICHUIO
0o0IIMX 3a7a4 B 00JIACTH XUMHHU;

HaOJII0IeHHE;

OIICHKAa TeMaTUICCKUX pedepaTon

oleHKa 3(pPEKTUBHOCTH U KA4€CTBA BBITIOJTHCHHS
y4eOHBIX 33714,

TECTUPOBAHUE;

OIICHKA BBITTOJIHCHUSI CAMOCTOSITEIILHON paOOTHI;
OIICHKA MPAKTUYCCKUX padoT;

3aIUTa TBOPUYCCKUX U MPOCKTHBIX padoT;
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Pe3ysabTarhl 0CBOCHUA
y4eOHOH THCHMILINHBI

®opMBbI M METOABI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHsl

MeTanpeamMeTHbIN pe3yJbTAaT:

- OBJIAJICHUE YMEHUSIMU U HABBIKAMU Pa3IUYHBIX
BUJIOB TI0O3HABATEIBHOM JIEATENBHOCTH  JJIS
M3Y4YEHUs Pa3HbIX CTOPOH OKPYKAIOIIETO MUPA;
NPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaONrOICHUSI, HAYYHOTO OKCIIEPUMEHTA) IS
U3YYEHUS PA3IMYHBIX CTOPOH XUMHYECKHX
00BEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HHUKAET

HEO00XOIMMOCTh CTaJIKUBATHCSI B
npodeccuoHaabHOM chepe;
- YMGHHE OHpeneNsTh Leld H  3aJa4u

NeSITeIbHOCTH, BBIOMpATh CpEeACTBAa JUIS MX
JOCTHIKCHMS Ha MPAKTUKE;

- yMEHHE UCIIOJIB30BaTh pas3In4YHbIe
VUCTOYHUKU  JUI1  MOJIy4EHUS  XUMHYECKOH
UHPOpPMALIUK U OIICHUBATh €€ JIOCTOBEPHOCTh
JUIsL JOCTHYKEHUS IIOCTaBJICHHBIX LIEJIEH U 3a11a4;

HaOJII0IeHNE;

OIICHKAa TeMaTUYECKUX pedepaTon

oleHKa 3(pPEeKTUBHOCTH U KaUECTBA BHITIOTHEHUS
y4eOHBIX 3a7a4;

TECTUPOBAHUE;

OIICHKA BBIMTOJIHEHUS CAMOCTOSITEIILHON pabOTHI;
OLICHKA MPaKTUYECKuX pabdoT;

YCTHBIN OIIPOC;

3auer.

IIpeaMeTHbIii pe3yabTar:

- c(opMHPOBAaHHOCTh MPEICTABICHUN O MecTe
XUMHUH B COBPEMEHHOM HAay4YHON KapTUHE MUPA;
[IOHMMaHHE pOJIM XUMHHM B (POPMHUPOBAHUU
Kpyrosopa M (YHKIMOHAIbHOW TIpPamMOTHOCTU
4eJI0OBEKA IS PELIEHUS IPAaKTUUECKUX 3a/1a4;

- BJIAJICHUE OCHOBOIIOJIAr af0IIMMHU
XUMHUYECKUMHU HOHATUSAMH, TEOPUSIMH,
3aKOHAaMH M 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BAHUE XUMHUYECKOW TEPMUHOJIOTUEH U
CHMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMH METOJAaMU HAy4dHOTO

MO3HAHUS,  HUCIMOJB3YEeMBIMH B  XUMUHU:
HAOMIO/IEHUEM,  ONMHCAaHHEeM,  H3MEpPEHHEM,
AKCIIEPUMEHTOM; YMEHHE 00pabaThIBaTh,

OOBSICHATH Pe3yIbTaThl IPOBEIECHHBIX OIBITOB U
JIeNIaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH
NPUMEHATh METOJbl TO3HAHUS MpPU PELIECHUU
MPAKTUYECKUX 3a]a4;

- c(OPMHPOBAHHOCTh YMEHUsI  J1aBaTh
KOJIMYECTBEHHbIE OLIGHKM M  IPOU3BOJUTH
pacueTsl MO XHUMHYECKUM (dopMmylraMm U
YpaBHEHUSIM;

- BJIaJICHUE MpaBWJIAMHU TEXHUKU 0€30MacHOCTH
IIPU UCIIOJIb30BAHUN XMMUYECKUX BEILIECTB;

- c(pOPMHUPOBAHHOCTH COOCTBEHHOM MO3UIMU 110
OTHOIIEHHIO K XHMHYECKOH HHQOpMaIUH,
I10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.

OLIEHKA TeMaTHYECKuX pedeparon

OLIeHKa A(PEKTUBHOCTH M KAYECTBA BHIITOIHEHUS
y4eOHBIX 33714,

TECTUPOBAHMUE;

OLIEHKA BBITTOJTHEHHUS CAaMOCTOSTEIIbHOW PabOTHI;
OLICHKA MIPAaKTHYECKHUX PadoT;

YCTHBIN OIIPOC;

pelieHue 3aaay;

3alIUTa TBOPYECKUX U POCKTHBIX PadoT;
TuQepeHIIMPOBAHHBIN 3a4eT.
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