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1. OBIIASI XAPAKTEPUCTUKA PABOYE TPOTPAMMBI YUEBHOW
JUCHUIIIAHBI

1.1. O6s1acTh NpuMeHeHus1 padoyveil NPOrpaMmbl

PabGouas mporpamMma y4eOHOM IUCHMIUIMHBI SBISETCS YaCThIO MPOrpPaMMBbI
MOJATOTOBKM CIHEHHAIMCTOB cpenHero 3BeHa B cootrBerctBUM ¢ PI'OC CIIO mo
cnenpanibHocTH  23.02.06 Texnuueckas sKkcnayamayus noOOBUNCHO2O COCMABA
Jrcene3Hvlx dopoe (6a3oBas MOATOTOBKA).

1.2. MecTo y4yeOHOii TMCUMIJIHHBI B IPOrpaMMe NMOJATOTOBKH CIEHAJINCTOB
Cpe/Hero 3BeHa:

VYyebnas  gucnumuiiHa «XWUMHS B CHENUATBHOCTH»  OTHOCHUTCA K
OONONHUMENbHBIM  VYUEeOHbIM OUCYUNIUHAM HO 8blOopy obyuarowuxcs. Y4deOHas
JTUCITUTIINHA « XUMHS B CIICIIUATBHOCTHY U3yvaeTcsl Ha 6a30BOM YpOBHE.

1.3. Heau 1 3agaun y4eOHOM JMCUUILIMHBI — TPEOOBAHMSA K pe3yJbTaTam
OCBOCHUSA YUeOHOM M CHUTIIHHBI

OcBoeHue coaepkaHus y4eOHOW MUCHUIUIMHBI «XUMHUS B CHEIUATBHOCTH
o0ecrneunBaeT JOCTHKEHUE 00YyUaIOIUMUCS CIEYIOINUX Pe3yIbTaTOB:
1. IMYHOCTHBIX:

1) chopMuUpPOBaHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHs HAyKu M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJABTYp, a TaKKe pazIuyHbIX (OpPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO
MECTa B IMOJIUKYIBTYPHOM MHUPE;

2) c¢hOpMHUPOBAHHOCTh OCHOB CaMOpa3BUTHSI U  CaMOBOCHHUTAHUS B
COOTBETCTBHH C OOIIEUETIOBEYCCKUMHU IIEHHOCTAMUA U HACaTaMU TPakIaHCKOTO
OOIIeCTBa; TOTOBHOCTh W CHOCOOHOCTh K CaMOCTOSITENFHOW, TBOPYECKOH U
OTBETCTBCHHOM JIEATCIHLHOCTH;

3) TonepaHTHOE CO3HAHME U TOBEACHNUE B TIOJUKYIETYPHOM MHUPE, TOTOBHOCTH H
CIOCOOHOCTh  BECTH JHAIOT C JPYTUMH  JIIOABMH, JIOCTHTaTh B  HEM
B3aMMOTIOHUMAHMSI, HAXOJUTh OOIIME IEIN W COTPYAHUYATh JJISI UX JOCTHKEHUS,
CIIOCOOHOCTB MPOTUBOCTOSATH HACOJIOTHH SKCTPEMH3Ma, HallMOHAIN3Ma, KCeHo(poouu,
JTUCKPUMUHAIIMM TIO0 COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAIMOHAJILHBIM
MPU3HAKaM | JIPYTUM HETaTUBHBIM COITUATBHBIM SIBIICHUSIM;

4) HaBBIKM COTPYIHMYECTBA CO CBEPCTHUKAMHU, JACTHMHU MIIQJIIETO BO3pacTa,
B3pOCIBIMH B OOpa3oBaTelIbHOM,  OOIIECTBEHHO  TIOJIE3HOW,  y4eOHO-
UCCJIEZIOBATENBCKOM, MPOCKTHOM M IPYTHX BUAAX JACSITEIbHOCTH,

5) HpaBCTBEHHOE CO3HAaHWE W TIOBEJACHWE Ha OCHOBE  YCBOCHHS
OO0IIIeYeIOBEUECKIX IIEHHOCTEHH;

6) TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIe CaM0O00pa30BaHUIO,
Ha TPOTSDKCHWHM BCEH JKM3HM; CO3HATEIBHOEC OTHOIICHHE K HEMPEPHIBHOMY
0o0pa3oBaHUI0 KakK YCIOBHUIO YCIEHMHONW TMpodeCCUOHaIbHON W  OOIIECTBEHHOM
JeSITEIbHOCTH,

7) 5CTETUYECKOE OTHOIIEHUE K MHpY, BKJIIOYas ICTETUKY ObITa, HAyYHOIO H
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TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

8) OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHUE K (U3MYECKOMY H
IICUXOJIOTHYECKOMY 370pPOBBIO, KaKk COOCTBEHHOMY, TaK W APYTUX JIONEH, yMEHHE
OKa3bIBaTh MIEPBYIO TIOMOIIIb;

9) oco3HaHHBIM BBIOOP Oymymiel mpodeccur U BO3MOXKHOCTEHM peanv3aiuu
COOCTBEHHBIX XU3HEHHBIX IIJIAHOB; OTHOIIICHUE K MPO(eCCHOHATBHON IeATEThHOCTH
KaK BO3MOXKHOCTH YYacTHs B PEUICHUH JUYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
OOIIeHAIMOHAIBHBIX TTPOOIIEM;

10) chopMHUPOBAaHHOCTH IKOJIOTHYECKOTO MBIIIUICHUS, TMOHUMAHUS BIUSHUS
COLIMAJIbHO-?)KOHOMHYECKHUX MPOLIECCOB HA COCTOSHUE MPHUPOJHOW M COIUATBHOMN
CpeIlbl; MPUOOPETEHNE OTBITA SKOJIOTO-HAMPABICHHOMN NESITEIHHOCTH;

2. MeTanpeaMeTHbIX:

1) ymeHue caMOCTOSATENbHO OIpPENENsTh LENU ACITEIbHOCTH U COCTaBIISThH
IUIAHBI  JIEATENIBHOCTH; CAMOCTOATEIBHO  OCYIIECTBISATh, KOHTPOJIMPOBATH U
KOPPEKTUPOBATh JEATEIbHOCTb, HCIOJIb30BaTh BCE BO3MOXKHBIE pECypChl IUis
JOCTHKEHUS TIOCTABJICHHBIX LIeJIeH M peaju3aluy IUIaHOB JESITEIbHOCTH; BHIOMPAThH
YCIICLLIHBIE CTPATErHH B Pa3IMYHbIX CUTYaIUsX;

2) yMeHue MNpPOAYKTHUBHO oOOLIaTbcs W B3aMMOJICHCTBOBATH B IPOIECCE
COBMECTHOM JESATEIIbHOCTH, YUUTHIBATh MO3UIMH APYTUX YUYACTHUKOB JESITEIBHOCTH,
s pexTUBHO pazpeniarb KOHPIUKTHI,

3) BHazeHHE HaBbIKAMHM I[103HABATEIbHOM, Y4e€OHO-UCCIENOBATEIbCKON H
IPOEKTHOM JIESITENIbHOCTH, HaBbIKAMHU pa3pelieHusi MpoOJeM; CIOCOOHOCTh U
TOTOBHOCTh K CAaMOCTOSTEIFHOMY IMOMCKY METOZOB PEIICHHUS MPAKTUYECKUX 3a/ad,
MPUMEHEHHUIO Pa3IMYHbIX METOAOB MMO3HAHUS;

4) TOTOBHOCTH M CIOCOOHOCTH K CaMOCTOATENbHON WH(POPMAIMOHHO-
N03HABAaTEJIbHONW NI€ATEIbHOCTH, BKJIIOYAs YMEHHE OpPUEHTHPOBATHCA B Pa3IMUHBIX
UCTOYHMKAX HH(OpPMALMK, KPUTUYECKH OLEHUBaTb U  HHTEPIPETHPOBAThH
UHGOPMAIHIO, MOTYYaEMYIO U3 Pa3IMUHbIX UCTOYHUKOB,;

5) yMeHue omnpenensTh Ha3HauYe€HUE M (PYHKUMU PA3NTUYHBIX COLUATIBHBIX
UHCTHUTYTOB;

6) yMEHHE CaMOCTOSTEIHbHO OLEHUBATh U MPUHUMATh PELICHHUS, ONPeIEsIONINe
CTpaTETUI0 MOBEICHNUS, C YIETOM IPa’kJaHCKUX U HPaBCTBEHHBIX LIEHHOCTEH;

7) BIajeHHWE S3BIKOBHIMH CPEICTBAMH - YMEHHE SICHO, JIOTUMHO U TOYHO
U3JIaraTh CBOIO TOUKY 3PEHHUS, UCTIOIH30BaTh aJeKBaTHBIC SI3BIKOBBIE CPE/ICTBA;

8) BiameHWe HaABBIKAMHM TIO3HABATENbHOW peduieKCMM KaK OCO3HaHUSA
COBEpIIIAEMBIX IEHCTBUI M MBICIUTEIHHBIX MPOIECCOB, HX PE3YJILTATOB U OCHOBAHUH,
TpaHUI] CBOCTO 3HAHWS W HE3HAHWsS, HOBBIX TMO3HABATEIBHBIX 3a7ad W CPEICTB UX
JOCTIKEHUSI.

3. npeAMeTHBIX:

1) chopMupoBaHHOCTH TPEACTABICHUNA O MECTE XHMHHU B COBPEMEHHOM
HAy4YHOW KapTHUHE MHpA; TOHWMAHUE POJIM XUMUU B (OPMHPOBAHWUU KPYyroszopa u
GyHKIIMOHATFHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUSI MPAKTHUECKUX 3a/1a4;



2) BIaJEHUE OCHOBOMOJIATAIOIIMMHU XUMHYECKUMH TOHATUSIMU, TEOPHUIMH,
3aKOHAMHW UM 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TOJIb30BAaHUE  XUMHUUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

3) BIaJieHHEe OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHMS, MCIOJIb3yEeMbIMU B
XUMHUU: HAOJNIOJACHUEM, OIIMCAaHHEM, HW3MEPEHHUEM, OKCIEPUMEHTOM; YMCHHE
o0pabaTbeIBaTh, OOBSCHITH PE3yJbTaThl MPOBEACHHBIX OIBITOB M JICJNAaTh BHIBOJIBI,
TOTOBHOCTh W CHOCOOHOCTh TMPHUMEHSATh METOAbl TIO3HAHHMS TPU PELICHUH
MPaKTUYECKUX 3a]1a4;

4) chopMHPOBAHHOCT, YMEHHUSA JaBaTh KOJWYECTBEHHBIC OICHKH |
MIPOU3BOJINTH PACUETHI 10 XUMHUECKUM (HOpMYysIaM U YPaBHCHUSM;

5) BiajeHUE MNpaBUIaMU TEXHUKA O€30MAaCHOCTH MPHU HUCIOJIb30BaHUU
XUMHYECKHUX BEIIECTB;

6) copMHPOBAHHOCTH COOCTBEHHOM TMO3UIIMU MO OTHOIICHUIO K XUMUYECKOU
nH(popMaruu, moJrydaeMoi U3 pa3HbIX HCTOUYHUKOB.

1.4. KosudyecTBO 4YacoB HA OCBOeHHE padoyeii mporpaMmbl y4eOHOM
AUCHUTIITAHBI
MakcHUMaJlbHas yueOHasi Harpy3ka oOyuJarorierocs—128 yacos, B TOM 4HCIIE:
oOs3aTeNbHAs ayIUTOpHAs ydeOHas Harpy3ka oOydJaromierocs - 95 yacos;
caMocTosiTeIbHas paboTa oOydaromerocs — 33 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTLTAHBI

2.1. O0beM yueOHOM NMCIUIVIMHBI M BUAbI Y4eOHOH padoThI

Buna yueOHoii padoThl O0Bém B yacax

O0bem o0pa3oBaTeIbHOI POrpaMMBbl 128

B TOM 4YHCJIC:

TEOpETHYECKOe 00yUueHue 79
MIPaKTUYECKHE padOThI 16
Camocmoamenvras pa50ma1 33

' Camocmosmenvnas paboma 6 pamkax obpazoeamenvHoll NPOPAMMBL NIAHUPYEMCs 0BPA308AMENLHOU OP2aAHU3AYUEI]
6 coomeemcmeuu ¢ mpeooganuamu @IOC CIIO 6 npedenax obvema yueOHOU OUCYUNTUHBL 8 KOAUUECMBE YACOS,
HeoOX00UMOM Ol GbINOJHEHUs. 3A0QHULL  CAMOCMOSMENbHOU — padomvl  00YUAIOWUXCS,  NPeOyCMOMPEHHBIX
memMamuyeckum NAAGHOM U COOePAHCAHUEM Y4eDHOU OUCYUNTUHBL.
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2.2 TemaTHyecKHUii IUIaH U coJepKaHNe YUeOHOH TUCIUIINHBI

Haumenosanue
pa3aesioB M TeM

Conep:xanue y4yeOHOro MaTepuaJa, 1a00paTopHble U MPAKTUYECKHe
3aHSATHS, CAMOCTOSITe/IbHAsSI padoTa 00y4yauuxcs

O0beM
yacoB

YpoBeHb
OCBOEHUS

1

2

4

BBenenue

Copep:kaHue y4eOHOro MaTepuaa

HayuHbie MeTO1bI O3HAHUS BEIIECTB U XUMHUUYECKUX SIBJICHUI. Pomb
SKCIIEPUMEHTA U TEOPUH B XUMUK. MOIeTUpOBAHNE XUMHUUYECKUX ITPOLIECCOB.
3HaYeHNE XUMHUH B Pa3BUTUU BOKHEUIIIUX OTPACIICH MPOMBIIIJICHHOCTH U
CEJILCKOT0 X0351CTBAa. XUMHMS M OKpYyKarouas cpesa.

Paznes 1. O01mas u Heopranmueckas
XHMHUS

65

Tema 1.1.
OCHOBHBIC IOHATUS U 32AKOHBI
XUMUH

Conep:xaHue y4eOHOro MaTepuaJia

1.1.1 OcHoBHble noHsTUS XUMHH. BemectBo. ATom. Monekyna. Xumudeckuit
aneMeHT. Aitotponus. [IpocTeie u cnoxxHbie BeniecTBa. KauecTBeHHbIN U
KOJIMYECTBEHHBI COCTaB BEIIECTB. XUMHUECKHUE 3HAKH U (DOPMYIIHI.
OTHOCHUTENBHBIC AaTOMHAsI U MOJIEKYJIsipHasi Macchl. KonuecTBo BemecTra

1.1.2 OcHoBHBIE 3aKOHBbI XUMUH. CTeXMOMETpUs. 3aKOH COXPAHEHUSI MaCChI
BEIIECTB. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOMN CTPYKTYPHI.
3akoH ABOTaJipo U CIEACTBUA UX HEro. PacueTHbIe 3a1aun HAa HAXOXK/IECHUE
OTHOCUTEIBHOW MOJIEKYJIIPHOU MacChl, ONPEIEIEHUE MAaCCOBOM JTOJIN
XUMUYECKHUX DJICMEHTOB B CIIOJKHOM BEIIICCTBE

CamocrosiTesibHas padoTa o0yuyaroumuxcest

IIpopaboTka KOHCIIEKTOB U JINTEPATYPHBIX UCTOUHUKOB.

Pemrenne 3a1a4 Ha HaXOXKAEHUE OTHOCUTEIBHON MOJIEKYJISIPHOU MACCHI,
OIpeIeJICHUE MAaCCOBOM 101 XUMUUECKHUX DJIEMEHTOB B CII0KHOM BELIECTBE.
Haxoxxaenue macchbl Wi 00beMa 0 U3BECTHON Macce MM 00beMy BEIIECTBa.

Tema 1.2.

Iepuoauyeckuii 3aK0H U
NnepuoanyecKas cucremMa
XUMHUYeCKHuX dj1eMmenToB JI. .
MeHeseeBa U CTPOEHHE ATOMA.

Copep:kaHue y4eOHOIro MaTepuaa

1.2.1 llepuoauveckmii 3akon .. MenaeseeBa. Otkpoitue J1.1.
MenaeneeBbim [lepuoanueckoro 3akona. [lepronnueckuii 3aK0oH B
¢dopmynuposke /I.11. Menaeneena.

[Tepunoanueckas TabanIa XUMHUYECKUX DJIEMEHTOB — Ipadraeckoe 0ToOpaxeHne




MepUONYEcKOro 3akoHa. CTpyKTypa NepUuoANYECKON TaOIHIIbl: IEPUO/IbI
(Mmareie 1 6osbIIMe), TPYIIEI (TJIABHAS U TOOOYHAs).

1.2.2 Ctpoenne atoma u nepuoaudeckuii 3akon .. MengeneeBa. ATom —
CJIO’KHAS yacThula. S1po (MpOTOHBI M HEUTPOHBI) M AIEKTPOHHAS 000JI0UKA.
N3ortonbl. CTpoeHne 37eKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJIbIX
nepruo10B. OCOOEHHOCTH CTPOCHUS HIIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB
OOJIBIITUX MEPUOAOB (IMTePEXOIHBIX dIeMeHTOB). [loHsATHE 00 OpOUTANSIX. §5-, p- U
d-OpOutanu. DneKTpOHHbIE KOH(PUTYpAIIMH ATOMOB XUMHUYECKUX DJIEMEHTOB.
CoBpemenHas GpopMyIHpOBKA MEPHOJUIECKOTO 3aKOHA. 3HAYCHHE
MEPUOTNIECKOTO 3aKOHA M IEPHOANIECCKON CHCTEMBI XUMHUYECKUX HIIEMEHTOB
JI.1. MenpeneeBa aist pa3BUTHS HAYKU U TOHUMAHUS XUMHYECKON KapTHHBI
MUpa

CamocrosiTesibHas padoTa 00yYarOLIUXCs
OrnpezienieHne 3J€MEHTOB 10 SJIEKTPOHHBIM KOH(PUTYPAIUSM.
CocraBiieHHEe XapaKTEPUCTUKHU 3JIEMEHTOB MO IIJIaHy

Tema 1.3. CTpoenue BemecTna.

Conep:xaHue yueOHOro MaTepuaJa

1.3.1 Tunbl XUMHYECKOH CBA3H

HNonnas xumuyeckas cBsizb. KaTHoHBI, uX 00pa3oBaHuE U3 aTOMOB B PE3YJIbTATE
mpoliecca OKHCIeHUsl. AHHOHBI, UX 00pa3oBaHuE U3 aTOMOB B pe3y/bTarTe
Mpo1ecca BOCCTaHOBIICHHS. MIOHHAs CBA3b, KaK CBSI3b MEXY KATHOHAMU U
AHUOHAMU 3a CYET AJIEKTPOCTATUYECKOT0 NpuUTsHkeHus. Kinaccudukanms noHOB:
10 COCTaBy, 3HAKY 3apsja, HATMYUIO TUAPATHON 00010ukn. MoHHBIE
KpUcTaJuIM4eckue pemerki. CBONCTBA BEIIECTB C MIOHHBIM THUIIOM
KPHUCTAJUIMYECKON PEIIETKH.

KoBanenTHast xumudeckast cBsizb. MexaHu3M 00pa3oBaHusl KOBAJCHTHOH CBSI3U
(oOMEeHHBIN ¥ JOHOPHO-AKIIENTOPHBIH ). DNEKTPOOTpHUIIATEIbHOCTh. KoBasleHTHBIE
MOJISIpHAs ¥ HETOJIsipHast cBs3U. KpaTHOCTh KOBaJNIeHTHOU CBsI3U. MoJieKymsipHbIe
Y aTOMHbIE KPUCTAJUIMYECKHE pemeTKh. CBOKCTBA BEIIECTB C MOJIEKYJISIPHBIMU U
ATOMHBIMH KPUCTAINTMYECKUMH PELIETKAMH.

Merannuueckas cBsi3b. MeTammyeckas KpUCTaUIMYECKas pelieTka u
METAJUINYECKasl XUMUYECKas CBA3b. DU3NUYECKUE CBOWCTBA METAJIJIOB.

1.3.2 ArperatHblie cOCTOSIHUSI BellleCTB M BOJOPOIHAs CBsA3b. TBep/oe,
XKHUJKOE U Ta3000pazHoe cocTossHus BemecTB. [lepexo BemecTBa U3 0JIHOTO
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arperaTHoro COCTosiHus B Apyroe. BogopoHast CBA3b.

Yuctele BemecTBa U cMecH. IToHsTre o cMecu BemiecTB. I oMOreHHbIC 1
rereporeHHbie cMecu. CocTaB cMeceii: 00beMHast 1 MaccoBast 10 KOMITIOHEHTOB
CMECH, MacCOBasl 10JIs1 IPUMECEHN.

1.3.3 Incnepcublie cuctembl. [lonstue o gucniepcHoi cucreme. JlucnepcHas
¢daza u gucniepcuonHas cpena. Kimaccuduxarms nucnepcHsix cuctem. [lorstue o
KOJUIOMIHBIX CUCTEMaX.

JlabopaTopHble onbIThI [lonydyeHre SMyIbCUH MOTOPHOT'O Maciia.

CamocrosiTesibHas padoTa odyuarwummxcs [I[popaboTka KOHCIIEKTOB.
Hamnucanue pedepara mo reme:

«[ToHsiTHE O XUMHUYECKOIN TEXHOJIOTUHU, OMOTEXHOJIOTUU U HAHOTEXHOJIOTUNY , «
I'pyboaucniepcHble CUCTEMBI, UX KiIacCU(UKALUS M UCIIOJIH30BAHNE B
npoeccHoHaNBbHOM e TEIILHOCTH.

Tema 1.4. Bona. PacTBopbl.
DJIeKTPOJIMTHYECKAS] TUCCOIUALIMS.

Conep:xanue y4eOHOIro MaTepuaJia

1.4.1 Boaa. PactBopsl. PacTBopenne. Bona kak pactBoputens. PacTBopuMocThb
BenecTB. HachllieHHbIE, HEHACBILEHHBIE, IEPECHIILEHHBIE PACTBOPSI.
3aBUCHUMOCTD PAaCTBOPUMOCTH I'a30B, )I(HI[KOCTCﬁ " TBEPABIX BCIICCTB OT
pa3nuyHbIX (hakTopoB. MaccoBast 10J1s1 paCTBOPEHHOI'O BELIECTBA.

1.4.2 DaekTpo/uTHYECKAs] AUCCOUALMSA. DIIEKTPOJIUTHI U HEAJIEKTPOIUTHI.
DNeKTpoIuTHYECKast JUCCOIMaLns. MeXaHU3Mbl AIEKTPOIUTUYECKON
aucconranvi ajisd BEMECTB € PAa3JIMYHBIMUA TUIIAMHA XUMHYECKOU CBS3H.
I'uapatupoBaHHbIe U HETHAPATUPOBAHHBIE HOHBI. CTENEHb SJEKTPOIUTHUECKON
mucconranui. CHIIbHBIE U CITa0ble 3JEKTPOIUTHI. OCHOBHBIE MTOJIOKEHUS TEOPHH
AJIEKTPOIUTUYECKOH Tuccornuannu. KucioTel, OCHOBaHUS U COJTU KaK
3JIEKTPOIIUTHI

IIpakTnyeckue 3anaTus Nel
[IpuroroBnenue pacTBopa 3aJJaHHONH KOHIIEHTPAIMHI

CamocrosiTesibHast padoTa 00y4arOIMMXCs
Pemenue 3aga4 Ha HaXOKIEHUE MACCOBOM JTOJIM U MOJISIPHON KOHILIEHTpAI[UU
pacTBOPOB.

Tema 1.5. Knaccudpurkanus
HEOPraHU4eCKHX COeIMHEHUI H UX
CBONCTBA

Conep:kaHue y4eOHOro MaTepuaa

1.5.1 KucoTsl 1 uX cBoiicTBa. KHCIOTHI KaK JIEKTPOIMTHL, UX KIacCu(UKaIUsI
110 Pa3JINYHBIM NIPU3HAKAM. XMMHYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUHU
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AIEKTPOIUTHYECKOH ucconuannu. OcoOEHHOCTH B3aUMOIEHCTBUS
KOHLEHTPUPOBAHHOMN CEPHOM U a30THON KUCJIOT ¢ MeTaulaMi. OCHOBHbIE
Cnoco0bl NOJTYYEHUs] KUCIIOTHI.

1.5.2 OcHoBaHus U uX cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOJIMTHI, UX
KJaccuuKanus Mo pa3IMyHbIM IpU3HaKaM. XHUMUYECKHE CBOMCTBA OCHOBaHH B
CBETE TEOPUHU NIEKTPOIIUTUYECKON Jucconnanuu. Pasnoxenre HepacTBOPUMBIX
B BOJIe OCHOBaHUI. OCHOBHBIE CLIOCOOBI NOJYYEHHs OCHOBaHMH.

1.5.3 Coan n ux cBoiicrBa. Conu Kak 35eKTpoauTsl. Cosu cpeHue, KUCIble U
OCHOBHBIE. XUMUYECKH CBOMCTBA COJICH B CBETE TEOPUU IIIEKTPOIUTHIECKON
mucconuaruu. CriocoOb! momydeHwus coned. [ uapoam3 comneit

1.5.4.0xcuasbl u ux cpoiictBa. CosneoOpasyrolue 1 Hecoueoopasyroliue
okcuabl. OCHOBHBIC, aM()OTEPHBIC U KHCIIOTHBIC OKCUIBI. 3aBHCHMOCTh
XapakTepa OKCHJIa OT CTEMEHH OKUCICHHs 00pa3yIoIIero ero Meraiia.
XUMUYECKUE CBOMCTBA OKCUAOB. [lomyyeHne okCcuoB.

JlabopaTopHblie ONBITHI

HcnbiTaHue pacTBOPOB KUCIIOT UHAMKATOpamu. VcnibiTanne pacTBOPOB LIeI0Uen
WHJIUKaTOpaMH.

BzanmogeiicTBHE METAINIOB ¢ KHCIO0TaMH. B3anMoaeCTBHE KUCIOT C OKCHIAMU
MeTajI0B. B3auMoaeiicTBre KUCIIOT ¢ OCHOBaHUSIMU. B3auMomeiicTBre KUCIIOT C
COJISIMH.

B3aumopneicrTaue menoyen ¢ coiasaMu. Pasiioxkenne HepacTBOPUMBIX OCHOBAHUM.
B3anmoaeiicTeue cosieil ¢ metayuiamu. BzanmoieiicTBre cosiel Ipyr ¢ IpyroM.

IIpakTuyeckoe 3ansiTue Ne 2
Peakuun nonsoro oomena. ['uaponus coneil.

CamocrosiTesibHas padoTa o0yuyaroumuxcest

CocraBnenne cxeMbl «I'eHeTHUYeCcKas CBA3b OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
coequHeHnI» (odopmieHue B Buae cxembl) CocTaBieHHE YpaBHEHUMN peaKIuii
MOHHOT0 0OMEeHa, peakIMii THAPOJIN3a COJEH.

Tema 1.6. Xumuyeckune peakuum

Copep:kaHue y4eOHOro MaTepuaa

1.6.1 Kinaccupukanusi XuMu4ecKMX peakuuid. Peakuuu coequnenus,
pasnokeHus1, 3aMmenieHus, oomena. Katanurudeckue peakiuu. O6parumbie U
HeoOpaTuMble peakinu. [ OMOTEeHHBIC U TeTEPOTCHHBIC PEaAKIIHH.
DK30TePMUYECKHE U YHAOTEPMUYCCKUE peakiu. TermnoBoi dpdexr
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XUMHUYECKHX peakuuii. TepMoXxuMuyeckue ypaBHEHUS

1.6.2 OxucaIuTeIbHO-BOCCTAHOBUTEIbHBIE peakuuu. CTeneHb OKUCIEHUS.
OxwucnuTens 1 BoccTaHoBlieHHe. BocctaHoBUTEINb U OKHcieHue. Metoa
3JIEKTPOHHOrO 0ajaHca A COCTaBICHUs yPaBHEHUI OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakluil. DIeKTpoJIu3.

1.6.3. CxopocTb XuMHuYeckux peakuuii. [[oHsATHE 0 CKOPOCTH XMMUYECKHUX
peakiuii. 3aBUCUMOCTh CKOPOCTH XMMUYECKHUX PEaKIMi OT pa3InyHbIX
(akTOPOB: MPHUPOIBI PEATUPYIOMIUX BEIIECTB, UX KOHIICHTPALIUH, TEMIIEPATYPHI,
MIOBEPXHOCTU COIIPUKOCHOBEHUS U UCIOJIb30BAaHUs KaTaau3aTopoB.
Oo0paTuMocTh XUMUYecKHX peakuuii. OOpaTumbie 1 HEOOpPATUMBIE PEAKIIUH.
XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEILEHUS

IIpakTuyeckoe 3ansaTue Ne 3
HccnenoBanue BIUSHUS Pa3IHUHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKOM
peaKuuu.

CamocrosiTe1bHasi padoTa o0yyarommxest
Odopmiienne otuera. CocTaBieHue YpaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI 110 aJITOPUTMY.

Tema 1.7. MeTas1bl 1 HEMETAJLIBI

Conep:xaHue y4eOHOT0 MaTepHasa

1.7.1 MeTtaniabl. OCOOEHHOCTH CTPOEHUSI aTOMOB U KPUCTAJIOB. DU3NUecKue
cBoiicTBa MeTaysioB. Kitaccugukaius MeTaJljIoB O Pa3iIu4HbIM ITPU3HAKAM.
XUMUYECKHE CBOWCTBA METAJIIIOB. DJIEKTPOXUMHUUECKUN Psil HaNlpsHKEHUH
MeTaJlI0B. MeTannorepmust.

O6mue cnocoOb! noxy4yeHus: MmetauioB. [loHaTre o MeTamTypruu.
[Mupomerannyprus, THAPOMETAIUTYPrHs U dyIeKTpoMeTautyprus. CrutaBbl YepHbIe
U [[BETHBIE.

1.7.2 Hemetasibl. OcobeHHOCTH CTpoeHHs aToMOB. HemeTasuibl — mpocTeie
BElIECTBA. 3aBUCUMOCTb CBOICTB raJIOr€HOB OT X MOJO0XKEHUS B
Ilepnognueckoii cucreme. OKUCIUTENBHBIE U BOCCTAHOBUTENIBHBIE CBONWCTBA
HEMETAJIJIOB B 3aBUCUMOCTH OT UX MOJIOKEHHS B PSAAY AJIEKTPOOTPUIIATEILHOCTH

IIpakTnyeckoe 3ansaTue Ned
PenieHue skcriepMMEHTaIbHBIX 3a/1a4.

CamocrosiTesibHast paboTa 00y4arOMIMXCs
IToaroroska pedepaToB M Mpe3eHTAIMN HA TEMY:
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«Mertanpl. @U3ndecKue, XMMUUYECKHE CBONCTBA U UX HCIIOIb30BAHHE B
MPAKTUYECKOU JIEATETLHOCTH

« Hemeranmnpl. ®u3nyeckue, XMuMUYECKHE CBOMCTBA M UX UCIOJIb30BAaHUE B
MPAKTUYECKOU JIEATETbHOCTH

« Kopposus metannos»

Pa3nen 2. Oprannyeckasi XuMusi

61

Tema 2.1. OCHOBHBIEC OPraHHYeCKOI
XHMHUH U TEOPHUsi CTPOEHUS
OPraHuYecKUuX CoeTUHEHU I

Conep:xanue y4eOHOIro MaTepuaJia

2.1.1 Ilpeamet oprannyeckoil Xumum. [IpupoHbie, HICKyCCTBEHHBIE U
CUHTETHUYECKNE OpraHUYeCKue BelecTsa. CpaBHEHUE OPraHUYECKUX BELIECTB C
HEOPraHUYECKUMHU.

BanentHocTh. X¥MHUYECKOE CTPOCHHE KaK MOPSAAO0K COSAMHEHUS! aTOMOB B
MOJIEKYJIbl IO BaJICHTHOCTH

2.1.2 Teopusi cTpoeHusi opranunvdeckux coequHenuii A.M. Byrieposa.
OCHOBHBIE ITOJIOKEHUS TCOPHUU XUMUYCCKOTO CTPOCHUA. I/I3OM€pI/I$I " U30MCPHEI.
XuMudeckue GopMyIbl U MOJIETH MOJIEKYT B OPTaHUYECKON XUMUU

2.1.3 Knaccudukauus peakiuii B opranudeckoi xumuu. Peaxkiun
pUCcOeANHEeHUs (THIAPUPOBAHUS, TAIOT€HUPOBAHHUSI, THAPOTATIOT€HUPOBAHMS,
rupaTanyn). Peakiuu otmieruieHus (IeruapupoBaHus,
JeTUIpOraioreHUPOBaHus, AeruapaTaiyn). Peakuuu 3amerienns. Peakiyu
M30MEepH3aIII

2.1.4 Kinaccupukanus oprannyeckux Bemects. Knaccugukaius BemecTs 1o
CTPOECHHIO YIJIEPOJHOTO CKeJIeTa U HATMYUIO (PYHKIIMOHAJIBHBIX IPYIIIL.
I'omosioru u romosiorus. Hauana Homenknatypst IUPAC

CamocrosiTesibHas padoTa o0yuyarouuxcest

[IpopaboTka KOHCIIEKTa, H3y4E€HUE OCHOBHBIX MOJIOKEHUHM TEOPHH OPTraHUYECKUX
COCTUHEHUN

CpaBHEHUE TUIIOB ypaBHEHUIN peakLUil B HEOPIaHUYECKOW U OpraHMYECKON
XHUMHHU.

Bblyunthb (hopMysibl M Ha3BaHUS MPEAETbHBIX YIIIEBOIOPOJIOB.

Tema 2.2. YrieBoaopoabl 1 X
NPHUPOAHBbIE HCTOYHUKH

Coaep:xanue y4eOHOIro MaTepuaJia

2.2.1 AukaHbl. AJIKaHbl: TOMOJIOTUYECKUH PSJl, U30MEPHS U HOMEHKJIaTypa
aJIKaHOB. XMMHUYECKHE CBOMCTBA aJIKAHOB (METaHa, 3TaHa): TOPEHUE, 3aMEILICHUE,
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Pa3JI0KECHUC, JCTUAPHUPOBAHUC. HpI/IMeHeHI/Ie aJIKaHOB HA OCHOBE CBOMCTB.

2.2.2 AnkeHbl. DTUJICH, €T0 MOJy4YeHUe (IeTUIpupOBaHUEM 3TAHA,
JenoauMepu3aluen monusTuieHa). ['oMmonoruueckuii psij, u3oMepus,
HOMEHKJIaTypa aJKeHOB. XMMHUYECKHE CBOMCTBA ATUJICHA: TOPEHHUE,
KauecTBEHHbIE peakiuu (oOeciBeyrBaHnEe OPOMHOI BOJIBI U PacTBOpa
repMaHraHaTa Kajus), Tuparaius, noiumepusanus. [Ipumenenue stuiieHa Ha
OCHOBE CBOMCTB.

2.2.3. Iluennl n kayuykHu. [loHsTHE O AMEHAX KaK YIJI€BOJOPOAAX C IBYMS
JIBOWHBIMU CBs13AMU. CONpsKEHHbIE JUEHbl. XUMHUECKUE CBOMCTBa OyTaueHa-
1,3 1 u3omnpenHa: obecuBeunBaHre OPOMHON BOJBI U MOJIMMEPHU3aLUs B Kay4yKH.
HatypasnbHble U CUHTETHUECKUE KayuyKu. Pe3una.

2.2.3. AnkuHbl. AtietuneH. XMMUYECKHUE CBOMCTBA alleTUIIEHA: TOPEHHUE,
oOecrBeyrBaHNEe OPOMHO# BOJIbI, TPUCOEAUMHEHUE XJIOPOBOIOPOA U
ruaparanys. [[puMeHenne aneTnieHa Ha OCHOBE CBOMCTB. MekkinaccoBast
M30MEpPHSI C AIKAAUEHAMHU.

2.2.4 Apensl. ben3on. Xumuueckue cBoiicTBa 6eH301a: TOPEHUE, peaKkIuu
3aMeleHus (rajloreHupoBanue, HuTpopanue). [Ipumenenne 6eH3o0a Ha OCHOBE
CBOWCTB.

2.2.5 TlpupoaHbie HCTOYHUKH YTJIeBoA0poaoB. [IpupoHbIii Ta3: cocras,
IIPUMEHEHHE B Ka4eCTBE TOILINBA.
Hedtb. Coctas u nepepadbotka Hed1u. [leperonka Hedru. Herenpomykrsl.

JlaGopaTopHble ONBITHI.
O3HaKOMJIEHHE C KOJUIEKIIKEH 00pa3lioB HeQTH U MPOIYKTOB €€ MepepadoTKH.

IIpakTnyeckoe 3ansaTue Ne 5
[lonyuyenue merana u sTriieHa. M3ydyeHne nx CBOMCTB.

CamocrosiTesibHast padoTa 00y4arOIMXCs

N3roroBnenue Moaenei MOJIEKYJ alKaHOB.

[ToaroroBka cooOIIeHMI HA TEMY:

«XuMUs yTIAEBOAOPOTHOTO CHIPhS M MOsI OyayIas mpoQeccus»
«HedT1h mpoaykThl IEpEPaOOTKI»

Tema 2.3. Kuciaopojaconep:kamnue
OpraHuYecKue coeINnHeHus

Conep:kaHue y4eOHOro MaTepuaa

2.3.1 Couptsl. [Tomyuenue 3Tanoa OpOKEHUEM TIIOKO3BI U TUApaTaIueit
sTuieHa. [ mapokcmibHas rpynmna kak GyHkiuoHanbHas. [loHaTHE 0 TpeIeTbHbBIX
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OJIHOATOMHBIX CITUPTaX. XUMHYECKHE CBOMCTBA ATAHOJIA: B3aUMOJCHCTBHUE C
HaTpueM, 00pa30BaHKE MPOCTHIX U CIIOKHBIX 3(UPOB, OKUCICHUE B AJTbJICTH/I.
[IpuMeHeHne dTaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0 MOCIEACTBUS U
peaynpexacHueE.

['munepuH Kak mpeacTaBUTENIb MHOTOATOMHBIX CIIUPTOB. KauecTBeHHAs peakius
Ha MHOTOAaTOMHbIE ciUpThI. [[puMeHenue riaunepuHa.

®denou. duznueckre 1 XUMUUECKHE CBOMCTBA deHona. B3anmHoe BiusiHME
aTOMOB B MoOJieKyJie (heHOoJIa: B3aMMOJICHCTBHIE C THIPOKCHIOM HATPHUS M a30THOM
KHCJIOTOH

2.3.2 Aabaernasl. [lonstue 06 anpaerunax. ApIeruaHas rpynmna Kak
¢byHkunoHanbHast. @opMaibIeru U ero CBOMCTBA: OKUCIICHHUE B
COOTBETCTBYIOILIYIO KHCIOTY, BOCCTAHOBJICHHUE B COOTBETCTBYIOIIUN CIIUPT.
[TonmyyeHue anbJerui0B OKMCICHUEM COOTBETCTBYIOLIMX CIUPTOB. [IpuMenenue
(dopmanbaernia Ha OCHOBE €ro CBOMCTB

2.3.3 Kap6oHoBble Kuc10ThI. [ToHATHE 0 KApOOHOBBIX KHCIOTAX.
Kap6okcunpHas rpynmna kak gyHKIHOHanbHas. ['oMonornueckuit psin
IPEebHBIX OHOOCHOBHBIX KapOOHOBBIX KHCIOT. [TosryueHre kapOOHOBBIX
KHMCJIOT OKHCJIEHUEM AJIbJAETUI0B. XUMUYECKHE CBOMCTBA YKCYCHOM KHUCIIOTBI:
o01ye CBOMCTBA ¢ MUHEPATbHBIMU KUCIIOTaMHU U PEaKLIUs dTeprpUKaLINN.
[IpumeHeHne yKCyCHOM KHCIIOTHI HA OCHOBE CBOMCTB. BhICIINE KUPHBIE KHUCIOTHI
Ha [IpUMepe NAIBMUTUHOBOU U CTEAPUHOBOM KUCIIOTHI

2.3.4 Caoxublie 3¢upsl 4 kupbl. [lonydyeHne cinoxHbIX 3QUpOB peakuuen
stepudukanyuu. CioxHbie 3pUpbl B IpUpoJe, ux 3Hauenue. [Ipumenenue
CJIOKHBIX 3(pUPOB HA OCHOBE CBOMCTB.

XKups! kak cnoxusie 3¢upsl. Knaccudukanus xupoB. XuMudeckre cBOWCTBa
KUPOB: THJIPOJIN3 U THPUPOBAHME KUAKUX KUPOB. [IprMeHeHune ;xupoB Ha
OCHOBE CBOMCTB. Mbla

2.3.5 YraeBoawbl. YTII€BOIbI, MX KJIacCU(PUKAIIMS: MOHOCAXapH bl (TII0K03a,
bpykTo3a), Tucaxapuabl (caxaposa) U Mmojarcaxapubl (Kpaxmal U HelUIi03a).
['mroko3a — BemiecTBo ¢ IBOMCTBEHHON (DYHKIIMEH — albJAeTHA0CIUPT.
XUMHYECKUE CBOMCTBA ITIIOKO3bl: OKUCIIEHHUE B INIFOKOHOBYIO KUCIIOTY,
BOCCTAHOBJICHHE B COpPOUT, CIUPTOBOE OposkeHue. [I[puMeHeHme riroko3bl Ha
OCHOBE CBOWCTB.
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3HaueHue yrieBoI0B B KUBOM NMPUPOJE U KU3HU uenoBeka. [loHsaTHe 0 peakumsx
MOJIMKOHACHCAIIUHU U TUJIPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAIIICHUHN: TIIIOK03a
——> NoJIMcaxapua

JlabopaTopHble ONbITHI
Jloka3arenbcTBa HENPEIEIbHOIO XapakTepa KUIKOro Kupa

IIpakTuyeckoe 3ansitue Ne 6
V3ydeHue CBOMCTB KUCIOPOACOAEPKAIIUX COSTMHEHHIA.

IIpakTHyeckoe 3ansATHE N7
B3aumoneiicTBre IIOK03bI U caxapo3sl ¢ ruapokcuioM Mean(1l). Kauecrsennas
peakuus Ha KpaxMadl.

CamocrosiTesibHasA padoTa 00yyarouuxcst

CocraBienune ormopHoOro KoHcrekTay [lonydenne n npumMeHeHne KapOOHOBBIX
KHUCIIOT»

[loaroroBka pedeparoB WK Npe3eHTALUN HA TEMY:

«TaHo:BeNnyaiilee 6J1aro WM CTPALIHOE 3710%

«AJIKOTOJIM3U U €T0 NPO(PUIAKTUKA»

«MHOroaToOMHBIE CIIUPTHI U MOsI Oy Ty1iast Mpo(ecCHOHAIbHAS 1A TEIbHOCTh
« MbutOBapeHue»

CuHTeTn4ecKkre MOIOIIE CPECTBA: JOCTOUHCTBA U HEIOCTATKI

«3HaueHHe yIIIeBOJIOB B SU3HH YEIOBEKA»

Tema 2.4. Asorcoaep:kamue Coaepxkanue y4eOHOro MaTepuaa

OpraHMYecKue coeIMHeHHUs. 2.4.1 Amunbl. [lonsatue 06 amuHax. AnugaTudeckiue aMUHbI, UX

ITosmmmepsl. KJaccu(uKanus 1 HOMEHKIATypa. AHUIIMH, KaK OpraHN4eCKOe OCHOBaHHE.
[Tonydenue anwirvHa u3 HUTpoOeHsona. [I[puMeHeHe aHUIMHA Ha OCHOBE
CBONCTB.

2.4.2. AMMHOKHMCI0TbI. AMUHOKHUCIIOTHI Kak aM(poTepHble TUPYHKIIMOHAIbHbBIE
OpPraHUYECKNE COETUHEHUS. XUMUUECKNE CBOMCTBA aMUHOKHUCIIOT.
B3aMMO/ICIICTBHE CO I1IeJI0YaMH, KUCIIOTaMH U JPYT € APYroM (peaxuus
nonukoHaeHcauun). [lentuanas cBsa3b u nonunentuasl. [lpumenenue
AMHUHOKHCIIOT HA OCHOBE CBOMCTB.

2.4.3.beaxu. [lepBuunas, BropuyuHas, TPETHIHASI CTPYKTYPHI OCIIKOB.
XUMUYEeCKUE CBOKWCTBA OCIKOB: TOPEHUE, IEHATYPAIIHSI, THAPOIIU3, IIBETHBIC
peakmuu. buonorndeckue hyHKIMH OEIKOB
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2.4.3 IMoaumepsl. benku u monrcaxapuapl Kak OHMOIIOTMMEDBHI. 4
[Inactmaccel. [IoaydeHne nonuMmMepoB peakuyei NoJIuMepU3alyy 1
MOJIMKOHJIeHCAUU. TepMOIIaCTHYHbIE U TEPMOPEAKTUBHBIE MJIACTMACCHI.
IIpencraBurenu miacTmacc.

Bonokna, ux knaccudukanus. [Tonyuenue BookoH. OTAeNbHbIE IPEACTABUTENH
XUMHUYECKHUX BOJIOKOH

IIpakTHyeckoe 3ansaTHE Ne§ 2
HccnenoBanue CBOMCTB OEIKOB W OJIMMEPOB.
CamocrosiTesibHas padoTa 00yYaromuxcs 4

[ToaroroBka npe3eHTanuii Ha TEMY:

« INomumepsl. [Tnactmaccsl B ObITY»

« 3HayeHne OCIKOB B KHU3HH YEIIOBEKa»

CocraBienue Tabuuibl «OCHOBHbIE KJIACChl OPraHMYECKUX COESAMHEHUI»

TemaTuka HHIMBHUAYAJIbHBIX IPOEKTOB (€CJIM MPeAyCMOTPEHO)

«XHUMHUS U SKOJIOTHSI», «cTOpuUs pa3BUTHS XMMUU KaK HAyKN», «3HAYEHHE MTOJIMMEPOB B KU3HU YEIIOBEKA U NIl Pa3BUTHS
JKCIIC3HOAOPOIKHOI'0 TPAHCIIOPTAa», «HanoTexHOIOTMM B XUMHUN), «Ponb XUMHUHM B DKOJIOTHH JJI pa3sBUTUA
KEJIE3HOJOPOKHOTO TPAHCIIOPTa», « 3HaUeHHUE nepuoandeckoro 3akoHa /[.1. Menzneneesa B pa3BUTUN XUMUU KaK HAyKn»,
« Bxnan yuensix xumukoB B nodeny B BOB», «3nauenue meramnos B BOB». « buorpadus [1.11. Menaeneesay,
«XUMHUYECKHE BEIECTBA U 3J0POBbE UelIoBeKay, «Ena yenoseka riazaMu XxuMukay, «Heo0XxoauMocTh XMMUYECKOTO
00pa30BaHus ¥ HKOJOTHYECKOr0 CO3HAHUSD.

Bcero 128

Jl XapaKTepUCTUKHU YPOBHS OCBOEHHS y4eOHOr0 MaTepHralla UCIOJIb3YTCS ClIeAyolmue 0003HAaYEeHUS:

1. — 03HAaKOMUTEIBHBIN (y3HABaHHE paHee U3YYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpoAyKTUBHBIN (BBIIOJIHEHUE IEATEILHOCTH MO 00pa3ily, UHCTPYKIIUU WM MO/ PYKOBOZICTBOM);

3. — MPOIyKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSITENILHOE BBITIOJTHEHHUE JIEATEIHHOCTH, PEIIEHNE IPOOIEMHBIX 3aj1a4).
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHON JUCIUTLINHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE o0ecreueHne

Peanuzauus paboueil mporpaMMbl y4eOHOW IHCUUILIMHBI TpeOyeT Haaudus
1a00paTOpUU XUMHUH.

O6opynoBanue 1a00paTOPUU:

Cneyuanuzupogannas yuebOHas mebeiv: pabouee mecmo npenooasameiis,
0bopyodosannoe Komnviomepom - lwim., yuenuueckue cmonvl - 08yxmecmuvle - 15
wm., cmyava - 30 wm. Texuuueckue cpeocmea 0Oy4eHUs: HCUOKOKPUCTMATIUYECKULL
menesuzop — 1 wm., suoeomacHumoghor - 1 wm. Yuebno - naensionvie nocoous:
cmenObl memamudeckue — 7 wim., koanekyuu: «llnacmmaccery - 2 wm., « Bonoknay -
lwm., «Hedpmoy - lwm., «Xnonoky - I wm., «lllepcmoy -lwm., «Hcxyccmeenmniii
wenky -lwm., «Memannot u cnaasory -lwum., «Kayuyky -lwum., « Tonaueoy - 2 wm.,
MemooudecKue  peKoMeHOAyuu No  GbINOJHEHUN)  NPAKMUYECKUX  3aHAMULL
Obopyoosanue: wmamug- lwm., HAOOp 1aOOPAMOPHBLIX NPOOUPOK, CAUPMOBKU-
Swm., annapam Kunna - lwm.

[Ipn nmpoBeneHUN NMPAKTUYECKUX 3aHIATUH C UCIIOJIB30BAHUEM KOMIIBIOTEPHOMN
TEXHUKHU 3aHATHUSI MPOBOJATCS B Jlabopatopuu Hugopmamuxu u ungopmayuorvlx
MexHON02U.

3.2. UndopMmanmonHoe odecnevyeHne o0yueHmst

[lepeyenr pekoMeHIyemMol ydeOHOW JuTepaTypbl, HHPOPMAIMOHHBIX
pecypcoB cetu MHTEpHET.
OcHoBHas yueOHas TUTEpaTypa

1. 3ybpes, H. . UnxenepHass XUMHsI Ha KEJIE3HOJOPOKHOM TPAHCIIOPTE :
yaebHoe nocooue / 3yopes H. U., XKypasnera M. A., [Tammaun B. A. — Mocksa :
OI'bY HAIIO  «YueOHO-METOAWYECKHH  IIEGHTp 1O  OoOpa3oBaHUI0  Ha
KeJIE3HOIOPO)KHOM TpaHcropTey, 2018. — 410 ¢. — Texker : smexkTponHslid // Db
YMII KT : [caitT]. — URL: http://umczdt.ru/books/46/225696/

2. Xumus : yueOHUK JIJ1s1 cpeHero npodeccuoHaibHoro oopazonanus / 10. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanosan ; moa o6mieit pegakumeit I'.
H. ®aneea. — 2-e uzn., nepepad. u gon. — Mocksa : UzpatensctBo Opaiit, 2019.
— 431 c. — (IIpodeccuonanbnoe odbpazoanue). — ISBN 978-5-9916-7723-3. —
Tekct : anextponnsiit / OBC FOpaiit [calit]. — URL: https://urait.ru/bcode/436520

JlononHuTenbHAs yueOHas IuTeparypa

1. Huxonbckuif, A. b. Xumus : y4yeOHMK U TPAKTUKYM JJsi CPEIHETO
npodeccuonanbHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-€ u3f.,
nepepad. u gomn. — MockBa : M3pmarensctBo IOpaiit, 2019. — 507 c. —
(ITpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-01209-5. — Teker :
anextpoHHsbIi // DbC FOpaiir [caiit]. — URL: https://urait.ru/bcode/437373
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3.3. Boinosinenue TpebdoBanuii ®I'OC B 4YacTH HCNOJL30BAHMS
AKTHBHBIX U MHTEPAKTUBHBIX (DOPM 00y4eHUsI

B menax peamuzanuu KOMIETEHTHOCTHOIO IMMOAXO0jAa pabouasi mporpamma
IpeaycMaTpuBaeT UCIOJIb30BaHUE B 00pa30BaTEIbHOM IMPOIECCE AKTUBHBIX U
WHTEPAKTUBHBIX (OpPM MPOBEACHUS 3aHATUN B LENAX (OPMUPOBAHMS U Pa3BUTHUSA
00X U MPOPECCUOHAIBHBIX KOMIIETEHITUH:

Tema 1.1 OcHOBHBIE TOHATUS XUMUHU B (POPME XUMHUUECKOTO COUUHEHUSI.

Tema 1.3 Ctpoenne BemecTBa B OpMe MHHH-TIPOCKTOB

Tewma: 1.4 PacTtBopsl B (hopme JIEKITUU C 3allJIaHUPOBAHHBIMU OIITHOKaMHU.

Tema 1.5 Kimaccudukanus HEOpraHMYECKHMX COEAUHEHWUH B QopmMe ypoka
COpPEBHOBAHHSI.

Tema 1.6. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE PEAKIIMH B (opMe 3a0YHOU
SKCKypcuu Ha npeamnpusitue. CKOpocTh XUMHUYECKUX peakiuid. OOpaTuMoCTh
XUMHUYECKUX peaKiuii B popMe pPEIICHUs] CUTYAIlMOHHBIX 3a]1a4

Tewma 1.7 Metamnel. Hemeramisl B popme ypoka coOpeBHOBaHUS

Tema 2.1 OcCHOBHbBIE TOHSATHS OPraHUYECKON XUMHUU U TEOPUS CTPOCHUS
OpraHUYECKUX COCIUHEHUH B (hOpMe ypOoKa-TPEHHUHTA.

Tema 2.2 TlpupojiHble HCTOYHUKH YTIIEBOJOPOAOB B (pOopME JEIOBOM UTPHI.

Tema 2.3. Anpneruasl. KapOonoBsie kucnotsl. CioxHbie 3¢upsl. Kupbsl. B
dbopme ypoka-coOpeBHOBaHUS, TPYIIIOBOI pabOThl B Mapax, ypoKa-MHUHH MPOEKT.

Yrnesoasl B hopMe ypoka KOHGPEPEHIIUH.

3.4. HUcnoub30BaHHe CPeACTB BbIYHMCJIMTEIbHON TEXHHKH B Ipolecce
00y4eHus

PaGouas mnporpamma mnpeaycMaTpuBaeT UCIOJIb30BaHUE MEPCOHATBHBIX
KOMIIBIOTEPOB OOYYAIOMIMMHUCS B XOJI€ MPOBEICHUS CIEIYIOMUX MPaKTUUECKUX
3aHITHU:

IIpakTueckoe 3augrre No2

Peaknmu noHHoro oomMena. I'uipoaun3 cosen.

IIpakTueckoe 3anarue Ne3

HccnenoBanue BIMSIHUS  pPa3IM4YHBIX (AKTOPOB HA CKOPOCTh XHMHYECKHX
peaKImii

IIpakTuueckoe 3aHsaTue Nod

ITonyyenune MeTaHa u dTuiaeHa. M3ydeHne uxX CBOMCTB

IIpakTnueckoe 3anaTue Ne 6

M3ydeHue CBOMCTB KMCIOPOACOAECPKAIIUX COSTMHECHUI

IIpakTnueckoe 3anarue Ne 7

B3aumoaelcTBUe  THIOKO3bI M caxapo3bl € THIAPOKCHUAOM  Meau
(I).KayecTBeHHAas peakiys Ha KpaxMall.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUIIIAHBI

OneHka KadecTBa OCBOCHHUS Y4YEOHOW JUCHUIUIMHBI BKIIIOYAET TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHYIO aTTECTALIMIO.

Texymuii KOHTpOJIb YCIIEBAEMOCTH OCBOCHHS Y4€OHOM JIMCUUILIUHBI
OCYILECTBIISIETCS MPENOJABATENEM B MPOLECCE MPOBEACHUS MPAKTUUECKUX 3aHATHI,
TECTUPOBAHMS, & TAK)KE BBINOJHEHUSI O00Y4YarOIIMMHKCS WHAUBUIYAIBHBIX 3aJaHUN B
COOTBETCTBHUH C (DOHJOM OLICHOYHBIX CPEJICTB MO YUEOHOW TUCITUTLINHE.

PesyabTaThl ocBOCHMA ®opMBbI M METOABI KOHTPOJIS M OLIEeHKH
Y4eOHOM M CIUILINHbI pe3yJbTaToOB 00yUYeHust
JINYHOCTHBIN pe3yabTar: - YCTHBIH OIIPOC;
1) cpopMHUPOBAaHHOCTH MUPOBO33PEHUS, - IUCBMEHHBIN 0IpOC;
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO - TECTHI;
pa3sBUTHSI HAYKU U OOLIIECTBEHHOW MPAKTUKHY, - caMocTosATeNbHas paboTa;
OCHOBAHHOTO Ha IMAJIOTe KYJIBTYp, a TAKKe - IPAKTUYECKOE 3aHATHE;

pa3In4HbIX (POPM OOLIECTBEHHOIO CO3HAHUS,
OCO3HaHHUE CBOETO MECTa B MOJIUKYIETYPHOM
MUDE;

2) chopMHUPOBAHHOCTH OCHOB CAMOPA3BHUTHS U
CaMOBOCIIMTaHUS B COOTBETCTBUU C
00111e49eTI0BEYeCKUMHU [ICHHOCTSMHU U HJIeaJIaMu
IpaXkJIaHCKOT'0 0OIIEeCTBa; TOTOBHOCTh U
CIIOCOOHOCTDH K CAaMOCTOSATEIbHON, TBOPUECKOM
U OTBETCTBEHHOH J1€ATEIILHOCTH;

3) ToslepaHTHOE CO3HAHHUE U MOBEJICHUE B
HOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTb U
CHOCOOHOCTH BECTH TUAJIOT C IPYTUMH JIFOIbMH,
JIOCTUTaTh B HEM B3aMMOIIOHUMAaHMsI, HAXOAUTh
oO11Me 1eTu U COTPYIHUYATh JUIS UX
JOCTHXKEHUS], CIIOCOOHOCTH MMPOTUBOCTOSATH
UICOJIOTUH SKCTPEMHU3Ma, HAIlHOHAIN3Ma,
KceHO(HoOUH, TUCKPUMHUHALIUYI TI0 COLUAIIBHBIM,
PENUTHO3HBIM, PACOBBIM, HAITHOHATEHBIM
NpU3HAKaM U JPYTUM HEraTUBHBIM COL[MAIbHBIM
SIBJICHUSIM;

4) HaBBIKM COTPYAHMUYECTBA CO CBEPCTHUKAMH,
JETbMHU MITQJIIIETO BO3PACTa, B3POCIBIMHU B
o0pa3oBarenbHON, OOIIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIEI0BATENbCKOM, TPOSKTHON 1
JpYTUX BUJAX JEATEIbHOCTH;

5) HpaBCTBEHHOE CO3HAHUE W MOBEJICHUE HA
OCHOBE YCBOEHHUS 00IEUEIOBEYECKUX
IICHHOCTEH;

6) TOTOBHOCTb U CIIOCOOHOCTBH K 00pa30BaHMIO,
B TOM YHCIIE CaMOOOpa30BaHMUIO, HA
HPOTSHKEHUU BCEH KU3HH; CO3HATEIIbHOE
OTHOIIICHHE K HETIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTIEHIHOM NMPpo(hecCHOHANBHOMN U
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Pe3ysabTarsl 0CBOCHUA
y4eOHOM THCHMILINHBI

®opMBbI M MeTOABI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHsI

00LIECTBEHHO! JESITeIbHOCTH;

7) 3CTETUYECKOE OTHOIICHUE K MUPY, BKITFOUAst
ACTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHHH;

8) 6epexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOIIICHHE K (PU3HUECKOMY U
MICUXOJIOTHYECKOMY 37I0POBbIO, KaK
COOCTBEHHOMY, TaK U APYTUX JIIOACH, yMEHUE
OKa3bIBaTh MIEPBYIO TIOMOIIIb;

9) oco3naHHbIN BEIOOpP Oymy1eit npodeccuu u
BO3MOXKHOCTEH peasin3aiuu COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB; OTHOILIEHUE K
npoQecCuOHaNTBHOM JIEATETbHOCTH KaK
BO3MOXKHOCTH Y4acCTHs B PELICHUH JINYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX,
00IIeHaIIMOHATILHBIX MPOOJIEM;

10) chopMUPOBAaHHOCTH IKOIOTHYECKOTO
MBIIUICHUS], TOHUMAHUS BIUSHUS COLUATBHO-
HKOHOMHUYECKHX MPOIIECCOB Ha COCTOSTHUE
NPUPOJTHON U COLUAIIBHON CPEJIBL;
IPUOOPETEHHUE OIBITA FKOJIOrO-HAPABICHHON
JIESITENIbHOCTH;

MertanpeamMeTHbIN pe3yJIbTAaT:

1) ymeHMEe caMOCTOATENILHO ONPENENTh LeNn
JESITEIbBHOCTH U COCTABIISATH IJIaHbI
JESATEIIBHOCTH; CAMOCTOSITEIILHO OCYILECTBIISATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH
JESATENIBHOCTD; UCIIOIb30BATh BCE BO3MOXKHBIE
pecypcehl Uisl JOCTHKEHUS IOCTABJIEHHBIX Iiesiel
U peaJn3alluy IJIaHOB AEATEIbHOCTH; BEIOUPATh
YCIIELIHbIE CTPATErny B Pa3IMYHbIX CUTYaIUsIX;
2) yMeHHe IPOIYKTUBHO O0LIAaThCs U
B3alMO/IECTBOBATH B MIPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3ULIUU APYTUX
YYaCTHUKOB JIEATENBHOCTH, 3(PPEKTUBHO
pasperiaTh KOH(IUKTHI;

3) BnazicHUe HaBbIKAMU MTO3HABATEILHOM,
y4eOHO-UCCIIEA0BATENbCKOM U IPOEKTHOM
JeSITeIbHOCTH, HaBbIKAMU Pa3peLIeHUs
npo0sieM; CHOCOOHOCTh U TOTOBHOCThH K
CaMOCTOSITEJIbHOMY TIOUCKY METO/IOB PELICHUS
NPaKTUYECKHX 33714, IPUMEHEHUIO PA3TUUHBIX
METOZIOB [TO3HAHUS;

4) rOTOBHOCTB 1 CITOCOOHOCTD K
CaMOCTOSITENIbHON HHPOPMALIMOHHO-
[IO3HABATEIbHON JEATENBHOCTH, BKIIOYAst
YMEHHE OPUEHTUPOBATHCS B PA3TMUHbIX
UCTOYHHMKAX MH(POPMAIMH, KPUTUIECKH
OILICHMBATh U MHTEPNPETUPOBATh HH(OPMAIIHIO,

- YCTHBIH OIIpOC;
- caMocToATeNbHas paboTa;
- IPAKTUYECKOE 3aHATHE;
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Pe3ysabTarsl 0CBOCHUA
y4eOHOM THCHMILINHBI

®opMBbI M MeTOABI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHsI

MOJIY9aeMYIO U3 Pa3IuIHbIX UCTOYHUKOB;

5) yMeHue ornpeaensaTh Ha3HaueHue U QyHKIUU
Pa3IMYHBIX COIIUATBHBIX HHCTUTYTOB;

6) yMEHHE CaMOCTOSATEIbHO OLICHUBATh U
MIPUHUMATh PEIICHHUS, OTIPEICIAIONINE
CTpaTETuIo MOBEJCHUS, C YUETOM IPakIaHCKUX
Y HPaBCTBEHHBIX IICHHOCTEH;

7) BIajieHUE SI3bIKOBBIMH CPEICTBAMU - YMEHHE
SICHO, JIOTUYHO U TOYHO HM3J1araTh CBOIO TOUKY
3pEHMUs], UCTIOIb30BaTh a/ICKBATHBIC SI3bIKOBHIC
CpeICTBa;

8) BlageHne HaBbIKaMH TTO3HABATEIbHOMN
pedaekcuy Kak 0CO3HAHUS COBEPIIAEMbIX
JICUCTBUNA U MBICIIUTEIBHBIX IPOLIECCOB, UX
pe3ynbTaTOB U OCHOBAHUH, TPAHUI] CBOETO
3HAHUS ¥ HE3HAHUS, HOBBIX ITO3HABATEILHBIX
3a/1a4 U CPEACTB MX JIOCTHIKCHUSI.

IIpeaMeTHbIil pe3yabTar:

1) chopMUPOBAHHOCTH MPEACTABICHHI O MecTe
XUMHUH B COBPEMEHHOM Hay4YHON KapTUHE MUPAa;
MOHMMAaHUE POJIH XUMHUHU B POPMUPOBAHUU
Kpyrosopa 1 pyHKIIMOHAIBHON IPaMOTHOCTH
YeNoBeKa AJIsl PelIeHUs MPAaKTUUECKUX 3a/1a4;

2) BlaJieHue OCHOBOIIOIATrAIOIIIMMHU
XUMHUYECKUMH MOHATUSIMH, TEOPUAMU,
3aKOHAMHU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE
I10JIb30BAHNE XUMHUUYECKON TEPMUHOJIOTHEN U
CHMBOJIUKOM;

3) Bi1afieHue OCHOBHBIMU METOAAMHU HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMBIMH B XUMUU:
HaOJr0IeHuEeM, ONIUCAaHUEM, U3MEPEHHEM,
HKCIIEPUMEHTOM; YMEHUE 00pabaThiBaTh,
OOBSICHATB PE3YJIbTAThl IPOBEICHHBIX OIBITOB U
JIeJIaTh BbIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTH
IIPUMEHATH METO/IbI IO3HAHUS IIPU PELIECHNN
MPAKTUYECKUX 3a7]au;

4) chopMHPOBAHHOCTb YMEHUS J1aBaTh
KOJIMYECTBEHHBIE OLICHKH U ITPOU3BOIUTH
pacyeTsl 10 XUMHUYECKUM (popmyiaMm U
YpaBHEHUSIM;

5) BrazieHue NpaBUWIaMH TEXHUKH O€30MacHOCTH
IIPU UCIIOJIb30BAHUN XMMUYECKUX BEILIECTB;

6) chOpMUPOBAHHOCTH COOCTBEHHOM TTO3UIIHH
10 OTHOILIEHHUIO K XUMHUYECKON HH(popmanmu,
I10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.

Texymui KOHTPOJIb:

- YCTHBIH OIpOC;

- IMCbMEHHBIN ONPOC;

- TECTBI;

- camocTosiTebHas paboTa;

- KOHTpOJIbHast padoTa;

- IPAKTUYECKOE 3AHATHUE;
[IpomesxyTouHas arTecTanus:

- muddepeHIpOBaHHBIN 3a4eT;
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