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1. OBIIAA XAPAKTEPUCTHKA PABOYEM IMPOI'PAMMBI
YYEBHOU U CIIUITJIMHbI

1.1. O6s1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma yueOHOW NHUCUUIUIMHBI SBJISETCS YACThIO MPOTPaMMbI
MOJATOTOBKM CHEHAINCTOB cpenHero 3BeHa B coorBeTcTBuM ¢ PI'OC CIIO mo
cnenuansHocTd 23.02.06. TexHnueckass IKCIJIyaTalus MNOABH:KHOIO COCTaBa
JKeJIe3HBIX A0POr.

1.2.MecTt0  y4eO0HOHl  OUCHUIVIMHBI B  NpPOrpaMMe  MOATOTOBKH
CIENMAIUCTOB CPEIHEr0 3BeHA

Vuebnas mucummimHa OVY]l. 12 Xumus B CHENUAILHOCTH OTHOCHTCS K
OO6muM  y4eOHBIM  JUCHUIUIMHAM  00I1e0o0pa3oBaTeIbHOTO ITMKIA.  YueOHas
JTUCHUILIMHA XUMUS B CIICIIUATBHOCTH U3y4yaeTcs Ha 0a30BOM YpOBHE.

1.3. Heau u 3agaumn y4eOHOM IMCUHUILIMHBI — TPEOOBAHHUA K pe3yibTaTam
OCBOCHUSA Y4eOHOM M CHUTIHHBI

OcBoeHue conepxaHusi y4yeOHOW IUCUUIUIMHBI XUMHUS B CHEUUAJIbHOCTH
o0ecreynBaeT JOCTUKEHNE 00YYaIOIUMUCS CIEAYIOIIUX Pe3yJIbTaTOB:

1. IMYHOCTHBIX:

L - YCTOI‘/JILII/IBI)II\(JI HHTCPCC K HCTOPHUHU WU JOCTHIXKCHHAM B obOacTn
XUMHYECKOMN HAayYKH, 9YBCTBO I'OpJOCTH 3a pOCCHﬁCKHG CCTCCTBCHHBIC HAYKH,
L4 - TOTOBHOCTbH K IMPOJOJIZKCHUIO O6pa3OBaHI/I$1, ITOBBIIIICHHUIO

KBAIM(PUKALIUU B M30paHHON Npo(dhecCHOHATBHON AESITEbHOCTH C UCIIOIb30BAHUEM
3HAHWI B 007aCTH XUMUYECKOW HAaYyKHU;

o - OOBEKTHMBHOE OCO3HAaHME 3HAYMMOCTH KOMIIETEHLMH B o00sactu
XMMHYECKON  HayKd A 4YeJoBeKa M OO0IIecTBa, YMEHHE HCIOJIb30BaTh
TEXHOJOTMYECKUE NOCTHKEHHUS B OOJACTH XWMMHH, AJISl MOBBILIEHUS COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHS B BHIOpAHHOU MPO(ecCHOHABHOM e TeNbHOCTH;

o - YMEHHME NPOAHAIU3UPOBATH TEXHOTEHHBIE MOCIEACTBHUS  JJIA
OKpY>arollen cpesibl, ObITOBOW M MPOU3BOJACTBEHHOM IEATETbHOCTH YEJIOBEKA;
o - YyMEHHE yOpPaBIATH CBOEW ITO3HABATEIBHOW  JIESATEIBHOCTHIO,

IPOBOJHUTH CAMOOIICHKY YPOBHS COOCTBEHHOIO HMHTE/UICKTYaJIbHOTO pa3BHTHS;-
YMCHHE BBICTPaWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHUS B KOMaHJIE MO PEIICHUIO
00IIMX 3aJ1a4 B 001aCTH XUMHUU;

2. MeTanpeIMeTHbIX:

L4 - OBJIaJICHUC YMCHUAMHU U HABBIKAMHU PAa3JIMYHBIX BU0B MMO3HABATEILHOM
ACATCIIBHOCTHU OJI U3YUYCHUA PA3HBIX CTOPOH OKPYXKAIOIICTIO MHPA,
L4 - IPUMCHCHUC OCHOBHBIX MCTOJOB ITO3HAHH:A (Ha6JHO)ICHI/I$I, HAay4YHOT'O

OKCIIEPUMEHTA) JUIS M3yYeHHS pa3JMYHbIX CTOPOH XHUMHUYECKHX OOBEKTOB U
IPOIECCOB, C  KOTOPBIMH  BO3HHUKAECT  HEOOXOJMMOCTh  CTAJIKMBaTbCs B
npodeccruonansHoi cdepe;



o - YMEHHE ONpEACNiTh IeId W 3a7Ja4d JIeITeIbHOCTH, BBIOWPATH
CpPEeACTBa ISl MX JOCTHUKEHUS HA MPAKTHUKE;

o - YMEHHE HWCIOJIb30BaTh pA3JIUYHbIE MCTOYHHUKU JUISl TOJYYEHHUS
XUMUYECKOM  WHGOpMallMM U OIEHUBAaTh €€ JOCTOBEPHOCTh IJIsi JIOCTHKEHUS
MTOCTABJICHHBIX LEJIEH U 3a/1a4;

3. npeAMeTHBIX:

e - chOpMHPOBAHHOCTh TPEACTABICHUI O MECTE XMMHUU B COBPEMEHHOU
HAay4YHOU KapTUHE MUPA;

o MOHUMaHWE PpOJIM XUMHUM B  (opMUpOBaHWHM  Kpyrozopa U
(GyHKIIMOHATFHOW TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS MMPAKTUISCKUX 3a/1ay;

o BJIaJICHHE OCHOBOMNOJIATAIOIIMMU XUMHUYECKUMU MOHATUSMU, TEOPUSIMHU,
3aKOHAMH U 3aKOHOMEPHOCTSIMM;  YBEPEHHOE  MOJIb30BAHHE  XUMHUYECKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOW;

o BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOT'O MO3HAHUSA, UCIIOJIb3YEMbIMU
B XHUMHH: HaOJIOJICHHEM, OMUCAHUEM, H3MEPEHHEM, HKCICPUMEHTOM; YMEHHE
o0pabaTbeiBaTh, OOBSCHATH PE3YJIbTaThl MPOBEICHHBIX OMBITOB WM JI€JIaTh BHIBOJIBI;
TOTOBHOCTh M CHOCOOHOCTh MPUMEHSTH METOJbl IIO3HAHUS MpPU PEIICHUU
MPAKTUYECKUX 3a1aY;

o chOpPMHUPOBAHHOCTh yMEHHUSl JlaBaTh KOJWYECTBEHHBIC OILIEHKH U
MIPOU3BOIUTH PACUETHI [0 XUMUUECKUM (HOpMyJIaM U YpaBHEHUSIM;

o BJIQJICHUE TMpPaBWJIAMH TEXHUKH O€30MaCHOCTH TPU MCHOJb30BAHUU
XUMHUYECKUX BEIIECTB;

o c(hOpMUPOBAHHOCTh COOCTBEHHOW TO3WMIHUM IO OTHOIICHUIO K

XUMUYECKON MH(POPMALIMH, ITOTYyYAEMOMN U3 pa3HbIX UCTOYHUKOB.

1.4. KoauyecTBO 4YacoB Ha OCBOeHHe padodeil mporpaMmbl Y4eOHOM
TUCHUNITIHHBI

MaKCcHMaJlbHas yueOHas Harpy3ka oOyuatromierocsi—1284acoB, B TOM 4ucIe:

oOs3aTebHas ayIMTOpHAs yueOHast Harpy3ka oOyuatomierocs - 95 4acos;

camocTosTeNbHas pabora obyyaromierocs — 33 vaca.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Bua yueOHoii padoThI O0Bém B yacax

O0bem 00pa3oBaTeIbHOI MPOrpaMMBbl 128

B TOM YHUCJIC:

TEOpETHYECKOe 00yUueHne 79
MIpaKTUYECKHE padOThI 16
Camocmosmenvuas pabomat 33

YCamocmosmenvnas paboma 6 pamxax o6pazo06amenbHOl NPOZPAMMbL NAAHUPYEMCS 06PA306aMenvHOll Op2aHU3aYUel:
6 coomeemcmeuu ¢ mpebosanuimu @IOC CIIO 6 npederax obvema yyeOHOU OUCYUNIUHBI @ KOIUUECBe 4acos,
HeoOX00UMOM Ol GbINOJHEHUs. 3A0AHUL  CAMOCMOSMENbHOU — padomvl  00YHAOWUXCS,  NPedyCMOMPEHHbIX
MemMamuyeckum NIAHOM U COOEPIHCAHUEM YHeOHOU OUCYUNTIUHDL.
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2.2 TemaTH4YeCcKHii IJIaH U COAEPKAHNE YUeOHOM AUCIUTITUHBI

HauMenoBanue
pa3aeyioB U TeM

Conep:kanue y4eOHOT0 MaTepuasia, JJadopaTopHblie U
NMPAKTU4YEeCKHE 3aHATHS, CAMOCTOSITE/IbHAA padoTa
00y4Jarouuxcs

O0BbeM
4acoB

YpoBeHb
OCBOEHUS

Koapl komMneTeHunii,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByer
3JIEMEHT NPOrpaMMbl

2

BBenenue

Coaep:xanue yueOHOIro MaTepuaJia

HaquHe METOAbI ITO3HAHUA BCIIICCTB 1 XUMHNYCCKHUX SIBIICHUH.
Ponb sxcniepumenTa u Teopuu B xuMuu. MonenupoBaHue
XUMHUYCCKUX ITPOLECCCOB. 3HayeHne XUMHUHU B Pa3BUTHHU
BAKHEUILUX OTPACIIei MPOMBIIIJIEHHOCTH U CEIIbCKOTO
X03s11cTBa. XUMHSI M OKPY’KAKOIIas cpea.

Pa3pen 1.00mas u
HEOpraHu4veckasi XuMusi

65

Tema 1.1.
OcCHOBHBIC TOHATHA U
3aKOHBLI XUMHUH

Coaep:xxanue yueOHOIro MaTepuaJia

1.1.1 OcHoBHbIe OHATHSI XMMHUH. BemecTBo. AToM.
Monexkyna. XumMuaeckuit sseMeHT. Amtorponus. [IpocTsie n
CIIOKHBIE BellecTBa. KauecTBEHHBIM M KOJIMYSCTBEHHBIM COCTaB
BEIECTB. XUMHUECKHUE 3HAKU U (GopMyJIbl. OTHOCUTEIHHBIC
aTOMHAasi ¥ MOJIeKYJisipHas Macchl. KonnuecTBo BelecTna

1.1.2 OcHoBHbI€e 3aKOHbI XUMHH. CTEXHUOMETPHS. 3aKOH
COXPAaHEHHUs MacChl BELIECTB. 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB MOJIEKYJISIPHON CTPYKTYpBI. 3aKOH ABOTagpo U
CJIEICTBUSA UX HEro. PacueTHble 3a/1aun HA HAXOXKICHUE
OTHOCHUTEIIBHOM MOJIEKYJIIPHON MaccChl, OIPEIeIEHNE MacCCOBOMN
JIOJIA XUMHUYECKHX IEMEHTOB B CJI0KHOM BEILIECTBE

CamocrtosiTeibHast padoTa 00y4yaommuXxcst
[TpopaboTKa KOHCIIEKTOB U JINTEPATYPHBIX UCTOUHUKOB.
Pemenne 3a1a4 Ha HaXOXJIEHUE OTHOCUTEIBHON
MOJIEKYJIIPHOW MAcChl, ONPEICIEHUE MACCOBOM JTOJIU
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XUMHUYECKHX 3JIEMEHTOB B CJIO)KHOM BEIIIECTBE.
Haxosxaenne Macchl mimn 00bemMa 1o U3BECTHOW Macce HITU
00bEeMy BElIECTBA.

Tema 1.2.

Iepuoauveckuii 3aK0H U
nepuoan4vecKasi cucreMa
XuMHUYecKuXx 3j1eMmenToB JI.A.
MenpesieeBa M CTpOEHUE
aroma.

Conep:kaHue y4eOHOIr0 MaTepuaJa

1.2.1 llepuoauyecknii 3axon /.. MenneneeBa. OTKpbITHE
H.N. MenneneeBbiM [lepuonuueckoro 3akona. [leproanueckuii
3akoH B popmynuposke .. Menneneesa.

[Tepuoanueckas Tabinia XUMHYECKUX SJIEMEHTOB —
rpaduyueckoe oToOpakeHne IEPUOANISCKOTO 3aKOHA.
CtpykTypa nepuoandeckoil TabIuIbl: Meprosl (Malble U
OoJpIKe), rpyIIkI (TJIABHAS U TOOOYHAs).

1.2.2 Ctpoenne atoma u nepuogudecknii 3axoun 1.
MennesieeBa. AToM — ci0Has yactuua. SAapo (mpoToHsl U
HEUTPOHBI) U 3J1eKTpOHHast obosouka. M3oronsl. CTpoenue
AJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MAJIBIX IIEPHUO/IOB.
OCOOEeHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB OOJIBIIUX MEPHOJO0B (IIEPEXOIHBIX AIIEMEHTOB).
[Tonstie 06 opOutansx. S-, p- u d-OpOutanu. DIEeKTPOHHbIC
KOH(UTypali aTOMOB XMUMHUECKHUX 3JIEMEHTOB.
CoBpeMeHHas (HOpMYITUPOBKA MEPHOAUUECKOTO 3aKOHA.
3HaueHue MepuoINYECKOro 3aKoHa U NEPUOANYECKON CHCTEMBbI
XxuMHYeckux 3nemMenToB [I.M1. MenneneeBa s pa3BUTHs
HAYKH U TIOHUMAaHHUsl XHMUYECKOW KapTHHBI MUPA

CamocrosiTenbHas padoTa 00y4aOmmMXcs
Omnpenenenne IeMEHTOB M0 AIEKTPOHHBIM KOHPUTYPALIHSIM.
CocraBieHne XapaKTEPUCTUKH 3JIEMEHTOB 110 IIAHY

Temal.3 Ctpoenue
BellecTBA.

Coaep:xxanue yueOHOIro MaTepuaJia

1.3.1 Tunsl XUMHYECKOI CBSA3H

Honnast xumuieckast cBsizb. KaTHoHbI, X 00pa3oBaHue U3
aTOMOB B pe3yJIbTaTe MPOIECCa OKUCIEHU. AHUOHBI, UX
o0Opa3oBaHHe U3 aTOMOB B pe3yJIbTaTe Mporecca
BOCCTaHOBJIEHUA. IOHHAs CBS3b, KaK CBSI3b MEXIY KATHOHAMH
Y @HHMOHAMM 3a CUET JIEKTPOCTATUYECKOTO MPUTSKEHHUS.
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Knaccugukaius HOHOB: IO COCTaBy, 3HAKy 3apsiia, HATMUUIO
rupaTHON 000s104KH. IOHHBIE KPUCTAIIIMYECKHUE PEILIETKH.
CBoiicTBa BEUIECTB C MOHHBIM TUIIOM KPUCTAJUTMYECKOM
PELIETKU.

KoBasneHnTHas xumuueckas cBs3b. MexaHu3M o0pa3oBaHUs
KOBaJICHTHOH CBs3U (OOMEHHBIN U JOHOPHO-
aKIEeNTOPHBIN ). DNeKTpooTpUIlaTeIbHOCTh. KoBalleHTHbBIE
MOJISIPHAS U HETIOJIsIpHAs CBsA3U. KpaTHOCTh KOBaJIEHTHOU
CBsA3U. MOJIEKYJISIpHBIE U ATOMHBIE KPUCTALNINYECKNAE PEIIETKH.
CBoiicTBa BEUIECTB C MOJIEKYJIIPHBIMU U aTOMHBIMU
KPUCTAJUIMYECKUMU PEIIETKaAMHU.

Merammueckas cBsi3b. MeTaimmnyeckas KpUCTaIINYeCcKas
peleTKa 1 MeTaJuIndecKas XMMU4ecKas cBA3b. Puzndeckue
CBOMCTBA METAJLJIOB.

1.3.2 ArperaTtHblie COCTOSIHUSI BellIeCTB M BOJOPOHAS
cBsI3b. TBep/0e, KHUAKOE U Ta3000pa3HOE COCTOSHUS BEIIECTB.
[Tepexon BemiecTBa U3 OJHOTO arperaTHOro0 COCTOSTHUS B
npyroe. BonopoaHas cBs3b.

Ywuctele BemecTBa U cMecH. [IoHITHE 0 CMecH BEIECTB.
['omorenHsle U rereporeHHble cmecu. CocTaB cMecei:.

1.3.3 Iucnepcubie cucremsbl. [loHsTre o nucnepcHoi
cucreme. JlucnepcHas ¢asza 1 JUCIIEPCUOHHAs Cpeaa.
Knaccudukanus nucnepcHbix cucreM. [IoHsTHE O KOJITTOUIHBIX
cucTeMax.

JlabopaTopHsblie onbIThl [loTyueHre 3MyIbCUI MOTOPHOTO
Macia.

CamocrtosiTenbHas padora odyuyarommxces [Ipopadborka
KOHCIIeKTOB. Hanmcanue pedepata o teme:

«IToHsITHE O XMUMUYECKOIH TEXHOJIOTUHU, OMOTEXHOJIOTHH U
HAHOTEXHOJIOTHMW» , « [ pyboucepcHbIe CUCTEMBI, UX
KJ1acCU(UKalLKs U UCIOIb30BaHUE B MPOPECCUOHAIBHON
JeSITETIbHOCTH.

Tema 1.4. Bona. PacTBopbl.

Coaep:xanue yueOHOIro MaTepHuaJia
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DJIeKTPOJIUTHYECKAS 1.4.1 Bona. PacTtBopsl. PacTBopenue. Bona kax
AUCCOLMALIHS. pactBopuTelnb. PactBopumocTh BemecTB. HacklieHHsble,
HEHACBIIICHHbIE, IEPECHILIEHHBIE PACTBOPHL. 3aBUCUMOCTh
PacTBOPUMOCTH T'a30B, KHUAKOCTEH U TBEPABIX BEIIECTB OT
pa3nn4HbIX (pakTopoB. MaccoBast 107151 paCTBOPEHHOTO
BEIIECTBA.

1.4.2 DyekTpoIMTHYECKAs] AUCCOLMALINS. DIEKTPOIUTHI U
HERJIEKTPOJIUTHL. DIEKTPOIUTHYECKAs JUCCOLUALUS.
MexaHu3MBbI 3JIEKTPOJIUTUYECKON JUCCOLMALIMM JIJIS BELLIECTB C
pa3IMYHBIMU TUIIAMU XUMHUYECKOM CBSI3U. [ MapaTupoBaHHbIEC U
HEeruJIpaTUpOBaHHbIE HOHBI. CTENEHb AIEKTPOIUTHUECKON
nucconranuu. CuibHbIE U cllabble 31eKTPOIUThl. OCHOBHBIE
MI0JIO’KEHUSL TEOPUH DIIEKTPOIUTHUUECKOMN TUCCOLMALINU.
KHCI0ThI, OCHOBAHMSI M COJIM KaK 3JIEKTPOJIMTHI

IIpakTuyeckue 3ansitus Nel
IIpuroToBieHre pacTBOpa 3aJaHHON KOHIIEHTPALUU

CamocrosiTeibHast padoTa 00y4yaoImMXxcs
Pemenue 3a1ay Ha HAXOXAEHUE MACCOBOM JIOJIM U MOJISIPHOM
KOHIIGHTPAIIMU PacTBOPOB.

Tema 1.5. Knaccupuxanus Copepxxanue yuyeOHOro MmarepuaJia

HEOpranu4eckux coequnenuii | 1.5.1 Kucaorsl u ux cBoiicTBa. KUCIOTHI Kak 3J€KTPOIUTHI,
1 HX CBOICTBA UX KJIaccu(uKalus 1o pa3Iu4yHbIM NprU3HaKaM. XUMHUYECKUe
CBOICTBA KUCJIOT B CBETE TEOPUU IIEKTPOIUTHUECKON
nucconuranuu. OcoOEHHOCTH B3aUMOIEHCTBHS
KOHIEHTPUPOBAHHOMN CEpPHOM M a30THOM KUCJIOT C METaJUIaMHU.
OcHoBHbIE cIOCOOBI MOTYYEHHSI KUCJIOTHI.

1.5.2 OcHoBanus u ux cBoiicrBa. OCHOBaHUS KaK
AJIEKTPOJIUTHI, MX KJIACCU(PUKAIINS 110 PA3TUIHBIM ITPU3HAKAM.
XUMHUYECKUE CBOWICTBA OCHOBAHUM B CBETE TEOPUU
3JIEKTPOJIUTUYECKON Aucconuanuu. Paznoxxenne
HEPAaCTBOPHUMEBIX B BOZIe OCHOBaHM. OCHOBHBIE CTIOCOOBI
MTOJTY4YE€HHUSI OCHOBAHUM.

1.5.3 Cosmn n ux cBoiicrBa. Conu Kak 35eKTpoautsl. Conn
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CpelHHe, KUCIIbIe U OCHOBHBIE. XMMUUYECKH CBOMCTBA COJICH B
CBETE TEOPUHU IIEKTPOIUTUYECKON nucconnanuu. Crnocoobl
noJIy4deHus coJier. I 'maposns conen

1.5.4.0xcuapl u ux cBoiictBa. CoseoOpa3syromue u
HecoseoOpasyrome okcuabl. OCHOBHBIC, aM()OTEpHBIE U
KHCJIOTHBIE OKCHJIBl. 3aBUCUMOCTh XapaKTepa OKCHUJIA OT
CTETICHH OKUCJICHHSI 00pa3yIOIIEro ero Merauia. XuMHUYeCKHe
cBoMcTBa OKCHIOB. [TosryueHne okcuoB.

JlaGopaTopHbIe ONBITHI

HcnbiTanue pacTBOPOB KUCIIOT MHAMKAaTOpaMH. VcrpiTanue
pacTBOPOB IIEJIOYEN UHIUKATOPAMH.

BzaumMoneiicTBre METAIIIOB ¢ KHCIOTaMH. B3anmoelicTBre
KHCJIOT C OKCHAaMHU MeTau10B. B3anMopeiicTBHE KHUCIIOT C
OCHOBaHMSAMH. B3auMoaelcTBHE KHCIOT € COISIMU.
BianmoaeiicTBue menodeii ¢ coiaamu. Pa3imoxenue
HEpPacTBOPUMBIX OCHOBAHUIA.

BzaumoneiicTBue conei ¢ MetamiaMu. B3anmoelicTBrue conen

JPYT C IPYTOM.

IIpakTuyeckoe 3ansitue Ne 2
Peakuuu nonHoro ooMena. ['maponus cone.

CamocTrosiTe/ibHasi padoTa 00yUyaouuXxcst CocraBnenue
cxeMbl «I'eHeTn4eckas CBA3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUI» (0(OpMIICHHE B BUJIE CXEMBI)
CocraBneHue ypaBHEHUH peakIiii HOHHOro 0OMeHa, peakiui
TUAPOIN3A COJIEH.

Tema 1.6. XuMunueckue
peakuuu

Conep:kaHue y4eGHOro MaTepuaJjia

1.6.1 Kinaccupukanusi XumuuecKkux peakuuii. Peakuun
COCTMHEHMUS, PA3JIOKEHUS, 3aMEIIICHUsI, OOMEHa.
Karanutnueckue peakiuu. O6patumMblie U HeoOpaTUMbIe
peakiuu. ['oMOreHHbIE ¥ TeTepOTeHHBIE PEaKITUH.
DK30T€pPMUYECKUE U SHAOTEPMUYECKHUE peaklnu. TernaoBoi

3 PeKT XUMUYECKHUX peakiuid. TepMOXUMUYECKHE YPaBHEHUS

1.6.2 Ok cANTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUMN.
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Crenenb okucineHusd. OKHUCIUTENL U BOCCTAHOBIIEHHE.
BoccranoBurens u okuciaeHue. MeTo 1 3JIeKTPOHHOTO OaaHca
JUISl COCTaBIICHUSI YPaBHEHUM OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMA. DICKTPOIIHU3.

1.6.3. Cxopocth xuMnuecknx peaknuii. [lonstue o ckopoctu
XMMHYECKUX Peakinii. 3aBUCUMOCTh CKOPOCTH XUMHYECKUX
peaKuii 0T Pa3MTUYHBIX (PAKTOPOB: IPUPOABI pEarupyrommx
BEILIECTB, MX KOHIIEHTPAIINHU, TEMIIEPATYPbl, HOBEPXHOCTU
COIIPUKOCHOBEHUS M HCIOJIb30BAHUS KaTAIN3aTOPOB.
Oo0paTuMocTh XUMHYeCKHX peakuuii. OOpaTumbie U
HEOOpaTHMBbIE peakii. XUMUYECKOE pAaBHOBECHE B CIIOCOOBI
€ro CMEUICHUs

IIpakTnueckoe 3ansaTHe Ne 3
HccnenoBanue BAMSHUSA Pa3IUYHBIX (PaKTOPOB Ha CKOPOCTh
XUMHUYECKOU PEaKLIUH.

CamocrosiTenbHas padoTa 00y4aOmmMXcs
Od¢opmnenue otuera. CocTaBiieHne ypaBHEHUI OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIHi [0 aJIrOPUTMY.

Tema 1.7. MeTay11bI B
HEMeTAJJIbI

Coaep:xxaHue y4eOHOIro MaTepuaJia

1.7.1 Metaniabl. OCOOEHHOCTH CTPOEHUS aTOMOB U
KpucTayuioB. GU3nYecKne CBOWCTBA METAIIIOB.
Kiaccudukariusi MEeTasioB 1o pa3IMIHbIM MPU3HAKAM.
XUMHUYECKHE CBOMCTBA METAIIIOB. DIIEKTPOXUMUYECKUH Psilt
HaNpsDKEHUH MeTayuIoB. MeTtauioTepMust.

O6mmue criocoOb! momy4yeHus: MmetauioB. [lonarue o
Metamutyprud. [Iupomeramtyprus, ruApoOMeTauIyprus u
aneKTpoMeTauTyprusi. CruiaBbl YepHBIC M IIBETHBIE.

1.7.2 Hemeranabl. OCOOEHHOCTH CTPOCHUSI aTOMOB.
Hewmerannel — npoctele BemecTBa. 3aBUCUMOCTh CBOWCTB
rajoreHoB OT UX MoJiokeHus B [lepuoauueckoil cucrteMe.
OxucauTeNbHbIE U BOCCTAHOBUTENBHBIE CBOWCTBA HEMETAIIIIOB
B 3aBUCHMOCTH OT UX ITOJIOKCHUA B pAOY
IEKTPOOTPHULIATEILHOCTU
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IIpakTnyeckoe 3ansaTue Ne4
PenieHne 9KClIepMMEHTAIBHBIX 3a1a4.

CamocrtosiTeibHasi padoTa 00y4YarOmMXCcs
[ToaroroBka pedepaToB WM MPE3CHTAIMI HA TEMY:
«Metamipl. DU3NYSCKHUE, XUMUUECKHUE CBOMCTBA M UX
HCIIOJIb30BAHKUE B MIPAKTUYECKON JIEATEIIbHOCTH»

« Hemerannel. ®u3ndeckue, XUMAUYECKHUE CBOMCTBA M UX
HCIIOJIb30BAHKUE B MIPAKTUYECKON JIEATCIIbHOCTH»

« Koppo3us meramios»

Paznen 2 Oprannyeckasi
XHUMMUSA

58

Tema 2.1.0cHOBHBIE NOHATHS
OPraHuYecKoil XMMUH 1
Teopusi CTPOEHHs
OpPraHuYecKuX coeIuHeHnH

Coaep:xxanue yueOHOro MaTepuaJia

2.1.1 Ilpeamet opranunyveckoii xumuu. [Ipupoassie,
HCKYCCTBEHHbIE M1 CHHTETUYECKHE OPraHUYECKUE BEILIECTBA.
CpaBHEHHME OPraHMYECKUX BEIIECTB C HEOPTAHUYECKUMU.
BanentHOCTE. XMMHUYECKOE CTPOCHHE KaK MOPSA0K
COEJIMHEHUS] aTOMOB B MOJIEKYJIbI 110 BAJICHTHOCTH

2.1.2 Teopusi cTpoeHHsI OPraHUYECKUX coequHeHn A.M.
BytiepoBa. OCHOBHBIE [TOJIOKEHUS TEOPUU XUMUYECKOTO
ctpoenus. M3omepus u usomepsl. Xumuueckue Gopmyiasl U
MOJIEJIA MOJIEKYJI B OPTaHUYECKOW XUMUHU

2.1.3 Knaccudukauus peakiuii B OpraHu4eckoi XUMMH.
Peakuuu npucoeanHenus (TUAPUPOBAHUS, TAJIOT€HUPOBAHMUSI,
TUAPOTAIOTeHUPOBAHUS, TUApaTaIiK). Peakiiuu oTmerieHus

(meruapupoBaHusl, IETUAPOTAIOTCHUPOBAHMS, ETUIPATALINH ).

Peakuuu 3amenienus. Peakiym nzomepusannu

2.1.4 Knaccndukanus opraHn4ecKux BelecTs.
Knaccugukanus BemecTs 1o CTpOSHUIO YTIEPOTHOIO CKeJleTa

U HAJINYHUTIO (I)yHKI_[I/IOHaJ'IBHBIX rpyIIl. I'omonoru u romonorus.

Hauana somenknatypsr IUPAC

CamocrosiTeibHasA padoTa 00y4YaOImMXCs
[IpopaboTka KOHCIIEKTa, N3y4YeHNE OCHOBHBIX MOJIOKEHUN
TCOPHUU OPTraHUYCCKUX COQ,Z[I/IHGHI/Iﬁ
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CpaBHeHME TUINIOB YPAaBHEHUM peaklMii B HEOPraHMYECKOUN U
OpraHUYECKON XMUMHH.
BrryunTs (hopMyIibl ¥ Ha3BaHUS MPEACIBHBIX YIIIEBOJOPOIOB.

Tema 2.2 Yri1eBOAOPOABI U UX
NMPUPOAHBbIE HCTOYHUKH

Conep:kaHue y4eOHOIr0 MaTepuaJa

2.2.1 AnkaHbl. AJIKaHbl: TOMOJIOTUYECKU psill, U30MEPHS U
HOMEHKJIaTypa aJKaHOB. XMMHUYECKHE CBOKCTBA aJIKaHOB
(MeTana, 3TaHa): TOPEHUE, 3aMEILICHUE, Pa3JI0KEHHE,
nerugpupoBanue. [IpumMeHeHne ajJKkaHOB HA OCHOBE CBOMCTB.

2.2.2 AsikeHbl. DTUJIEH, €r0 MOJIy4Y€HUE (IErUIPUPOBAHUEM
3TaHa, IenoauMepHu3aluet noausTHiIeHa). ['omonornyeckuii
psiA, M30MEpHsl, HOMEHKJIATypa ajJKeHOB. XUMHUYECKHE
CBOWCTBA 3TUJIEHA: TOPEHHE, KAUECTBEHHbIE PEAKIIMH
(oGecuBeunBaHre OPOMHOM BOJBI M paCTBOpA IIEpMaHIraHaTa
KaJius), rupatanus, noiumepusanus. [Ipumenenue stuneHa
HAa OCHOBE CBONCTB.

2.2.3. Ilnenns! n kayuyku. [loHsTHE O AHEHAX KaK
YTJIEBOIOPOAAX C IBYMS ABOWHBIMU CBsI3IMU. ConpsKeHHbIE
JMeHbl. XUMHUECKUe CBOMcTBa OyTaauena-1,3 u u3zonpexa:
oOecrBeyrBaHNEe OPOMHOM BOJBI M OJUMEPU3ALIMS B KAYUYKH.
HatypasibHble M CHHTETHYECKHE KaydyKH. Pe3una.

2.2.3. ATkuHBI. AlleTuieH. XMMHUYECKHE CBOMCTBA alleTUIIEHA:
ropeHue, ooeciBeUrnBaHue OPOMHOM BObI, TPUCOCTUHEHHE
XJIOpOBOJIOpOJa U ruapaTanus. [I[pumenenue aneruiaeHa Ha
OCHOBE CBOMCTB. MEKKJIaCCOBAsI N30MEPHSI C AJIKaIUCHAMMU.

2.2.4 Apensl. benson. Xumuueckue cBoiicTBa OeH307a:
ropeHue, peakuy 3aMelleHus (TaJoreHupoBaHue,
HuTpoBaHue). IlpumeHenne 6eH30J1a HA OCHOBE CBOMCTB.

2.2.5 IlpupoaHbie HCTOYHUKH YIJI€BOAOPOAOB. [ IprpoaHbIii
ra3: cocTas, IPUMEHEHNE B KAUYECTBE TOIUIMBA.

Hedtb. CocraB u nepepaborka Hedtu. [leperonka nedru.
HedrenpomyKTsl.

JlabopaTopHble ONBITHI.
O3zHakoMIIEHHE C KOJUIEKIMEH 00pa3iioB HeTH ¥ IPOIYKTOB €€
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nepepaboTKH.

IIpakTnyeckoe 3ansitue Ne 5
[Tomyyenue meTaHa U 3TwiIeHa. M3yueHue ux CBOMUCTB.

CamocrosiTesibHasi padoTa 00y4armmxcs

N3roroiieHne Moaeneil MOJIEKYJ alTKaHOB.

[ToaroroBka cooOlIeHN HA TEMY:

«XuMHsl YTIIEBOJOPOIHOTO CHIPhS U MOs Oy Tytmas mpodeccus
«Hed1b nporyKThI IepepabOTKI»

Tema 2.3.
Kucaopoacoaepxammue
OpraHuYyecKue coeJInHeHus

Coaep:xxaHue y4eOHOIro MaTepuaJia

2.3.1 Couptsl. [Tonyuenue 3taHo1a OpOKEHUEM TIIFOKO3BI U
rufparanuen stuiaeHa. ' napokcunbpHas rpymnmna Kak
¢bynkunonanpHas. [loHsTHE 0 TpeaeTbHBIX 0JTHOATOMHBIX
crupTax. XUMHYECKUE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBUE C
HaTpueM, 00pa30BaHUE MPOCTHIX U CIOKHBIX d(DUPOB,
OKHCIIeHUE B anbaerull. [lpumenenue 3Tanosa Ha OCHOBE
CBOMCTB. AJTKOTOJIM3M, €T0 MOCIEACTBUS U MPEAYTIPEKICHHE.
['munepyH Kak IpeIcTaBUTENIb MHOTOATOMHBIX CITUPTOB.
KauecTBenHas peakuus Ha MHOTOaTOMHBIE CIIUPTHI.
IIpumeHeHune rimneprHa.

®enon. Pusznyueckrue 1 XuMUYEeCKHe CBOMCTBa GeHoa.
B3aumnoe BiusHIE aTOMOB B MOJIeKyJie (heHoa:
B3aUMOJICVCTBUE C THIPOKCUIOM HATPUS U a30THOM KUCIOTOU

2.3.2 Aabaeruasbl. [Tousatue 00 anbpaerngax. AbpaeruaHas
rpynna kak GyHkuuoHansHas. @opmanbpaerua u ero cBoiicTaa:
OKHCJIEHHE B COOTBETCTBYIOIYIO KHCIIOTY, BOCCTAHOBIIEHUE B
cooTBeTCcTBYrOIMI ciupT. [lonyuenue anpaernios
OKHCJIEHHEM COOTBETCTBYIOIMX cUpTOB. [Ipmenenune
dbopManbieriia Ha OCHOBE €ro CBOHCTB

2.3.3 Kap6oHoBble KUCIO0THL. [oHATHE O KapOOHOBBIX
kucnorax. KapbokcuipHas rpymnmna kak GyHKIIMOHAIbHAsL.
["'oMonornyeckuit pst NpeaesbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [lonydyeHne kapOOHOBBIX KUCIOT
OKHCIICHUEM AJIbJIETUI0B. XUMUYECKUE CBOMCTBA YKCYCHOM
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KHUCIIOTHI: OOIIHME CBOMCTBA ¢ MUHEPATBHBIMUA KHCIIOTAMHU U
peaxuus atrepudukanuu. [lpumMenenne ykCycHOM KHCIOTHI Ha
OCHOBE CBOMCTB. BriCIIMe KUPHBIE KUCIOTHI HA IPUMEPE
NAaJIbMUTHUHOBOM U CTEAPUHOBON KHCIIOTBI

2.3.4 Cioxublie 3¢upsl 4 kupbl. [lonydeHne cioxHbIX
a¢upoB peaknueit srepudukaru. CioxHbie d3PUpH B
npupoe, ux 3nauenue. [Ipumenenne cioxueix 3¢pupoB Ha
OCHOBE CBOWCTB.

XKups! kak cnoxusie 3¢upsl. Kiaccuduxanus xupos.
XUMUYECKUE CBOWCTBA )KUPOB: THIPOIN3 U TUIAPUPOBAHUE
KHUJIKHUX )XKUPOB. [I[prMeHeHme 1UpoB Ha OCHOBE CBOWCTB.
Mpeuia

2.3.5 YriieBoabl. YTIEBOIBI, HX KIACCUPUKAIIHSL:
MOHOCaxapuabl (T1I0K03a, GPyKTO3a), Iucaxapuibl (caxaposa)
Y TIoJIucaxapuabl (Kpaxmai U 1eJUII0I103a).

['mroxo03a — BEIecTBO ¢ IBOMCTBEHHON (yHKIMEH —
aJbJECTUA0CIUPT. XUMUYECKHE CBOMCTBA ITFOKO3bI: OKUCICHHE
B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT,
cnupToBoe Opoxenue. [IpuMeHeHne rioKo3bl Ha OCHOBE
CBOJNCTB.

3HaueHue yIJIeBOIOB B KUBOU MPUPOJE U KU3HU YEIOBEKA.
[TonsiTve 0 peakuMAX MOJIUKOHIECHCAIIMU U THIPOIN3a Ha
IpUMepe B3aMMONPEBPAIICHUMN: [NIF0K03a —> MOJIMCAXapul

JlabopaTopHbIe ONbITHI
Jloka3zarenbcTBa HENPEIENBbHOIO XapakTepa )KUJIKOro Kupa

IIpakTnyeckoe 3ansaTue Ne 6
M3ydeHue CBOMCTB KUCIOPOJACOAEPKAIMX COCTMHEHUM.

IIpakTyeckoe 3ansaTue Ne7
B3anMoeiicTBHE TIIIOKO3bI U Caxapo3bl C THAPOKCHIOM
menu(ll). KauecTBenHas peakiiysi Ha Kpaxmal.

CamocrosiTeibHast padoTa 00y4yaomMXxcst
CocraBnenue onopHoro koHcnekray [lonydenue n
IpUMEHEHHE KapOOHOBBIX KHCIIOT»
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[ToaroroBka pedeparoB WU Npe3eHTALUI HAa TEMY:
«JTaHoN:Benuyaiiiee 6J1aro Wik CTPaIIHOE 3710%
«AJIKOTOJN3HU H €ro Mpo(UIaKTHKA

«MHoOroaToMHbI€ CIIUPTHI U MOs Oy Tymias npodeccuoHanbHas
JESTEIIBHOCTbY

« MpuioBapeHue»

CuHTeTHYECKHE MOIOLIUE CPEICTBA: JOCTOMHCTBA U
HEJOCTaTKU

«3Ha4yeHHE YIIeBOJIOB B SU3HH YEIOBEKA»

Tema 2.4. AzoTcoaep:kaniue
OpraHuyecKue coeJIMHeHHUs.
IMoaumepsl.

Coaep:xanue yueOHOIro MaTepHuaJia

2.4.1 Amunsl. [Tonstue 06 amuHax. AnudaTnyecKkiue aMuHBbI,
UX K1accu(uKanys 1 HOMEHKIATypa. AHWINH, KaK
oprannyeckoe ocHoBaHue. [lomyueHne aHuInHa U3
HUTpOoOeH301a. [IpuMeHeHre aHnIMHa Ha OCHOBE CBOMCTB.

2.4.2. AMMHOKHMCJIOTbI. AMUHOKHCIIOTHI KaK aM(pOTEepHBIC
TU(YHKITMOHATbHBIE OPTaHUYECKHE COSTUHEHHUSI. X UMUYECKUE
CBOICTBa aMHHOKHUCJIOT: B3aUMOJIEHCTBHUE CO IIeI0YaMH,
KHCIIOTaMU U JIPYT C IPYToM (peakiust MOJTUKOHICHCAIIUHN).
[lenrtuHas cBsi3b U MONUNENTHABL. [[pUMeHEeHE aMUHOKUCIIOT
Ha OCHOBE CBOWCTB.

2.4.3.beaxu. [lepBuuHnas, BTOpU4HasA, TPETUYHAS] CTPYKTYPbI
6enKoB. XUMHUECKUE CBOMCTBA OEIIKOB: TOPEHHE,
JIeHaTypalys, THIPOJIN3, IIBETHBIE peakunu. bruonornyeckue
($yHKIMU OEIKOB

2.4.3 Tloammmepsbl. benku u nmonucaxapuabl Kak OUOTIOIUMEPBI.
[Tmactmaccel. [TosryyeHne noJuMepoB peakuuei
MOJIMMEPU3ALMH U MTOJIMKOHJEHCAMU. TepMOIUIaCTUYHbIE U
TEepMOpeaKkTUBHBIE I1acTMacchl. [IpencraBurenu miacrmace.
Bonokna, ux knaccuduxanus. [loxydyenue BOJIOKOH.
OTtaenpHbIe MPEICTABUTENN XUMUYECKHX BOJIOKOH

IIpakTyeckoe 3ansaTue Ne8
WccnenoBanue CBOMCTB OCIKOB M OJMMEPOB.

CamocTtosiTeibHasA padoTa 00y4alOIMXCS
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[ToaroroBka npe3eHTanuii Ha TEMY:

« INomumepsl. IInacTtMaccsl B ObITY»

« 3HayeHne OEJKOB B KHU3HH YEIIOBEKa»

Cocrapnenue Tabnuibl «OCHOBHbBIE KJIACCHI OPraHUYECKUX
COCIMHECHUIN»

TemaTHKa HHANBHAYAJIbHBIX MPOEKTOB (€CJIH MPeIyCMOTPEHO)

«XuMust 1 SKosorus», «Mcropust pa3sBUTUS XUMUN KaK HAYKW», «3HaYEHHUE MTOJIMMEPOB B KU3HU
YeJI0BEeKa U /ISl pa3BUTHS JKEJIE3HOL0POKHOIO TPaHCHIOPTa», « HaHOTEXHOIOIUN B XUMUMY,
«Ponp XMMUU U 3KOJIOTUH JIJIS1 pa3BUTHSI KEIE3HOJOPOKHOTO TPAHCIIOPTay, « 3HAUEHHE
nepuouyeckoro 3akona J[.1. MenneneeBa B pa3BUTUM XUMHMHU KaKk HayKW», « Brian ydeHbIx
xuMHUKOB B 1obdeny B BOB», «3nauenue metamios B BOB». « buorpadus JI.1. MenneneeBay, «
XUMHUECKHE BELECTBA U 3[0POBbE UeloBeKay,» Exa yenoBeka riiazaMu XUMHUKay,
«Heo6Xx01MMOCTh XUMHUYECKOT0 00pa30BaHus U SKOJOTUYECKOTO CO3HAHUSY.

CamocrosiTe/ibHasi pa0oTa 00y4aOUIUXCS HAl HHAMBUAYAJbLHBIMYU NPOEeKTaMu (eciiu 3 2
IPEyCMOTPEHBI) U3yUEHHUE JIUTEPATYPBbI, IOCTAHOBKA MTPOOJIEMbI, 000CHOBaHUE €€
AKTyaJIbHOCTH, (DOPMYIMPOBKA II€JIU, BBIIBUKEHUE TUTIOTE3bI, COCTABJICHHE IJIaHa IEHCTBUH MO
IIPOBEPKE TUIIOTE3bI,, aHAIN3 HH(OpMaLnH, co3aanue npoaykra. OdopMieHre TeKcTa IpoeKTa,
IIPE3EHTALMH.

Bcero 128

JJ1st XapaKTepUCTUKUA YPOBHSI OCBOCHHUS Y4eOHOTO MaTepuaia UCTIOIb3YIOTCS CIEAYIOINe 0003HAYEHUS:

1. — o3HakoMUTENbHBIN (Y3HABAHUE PaHEE U3YUCHHBIX OOBEKTOB, CBONCTB);

2. — penpoayKTUBHBIN (BBITIOJHEHUE JEATEIHHOCTH 110 00pa3ily, HHCTPYKIIMH UITU TIOJT PYKOBOJICTBOM);

3. — MPOAYKTUBHBIN (IIJITAHUPOBAHUE M CAMOCTOSITEIILHOE BBITTOJIHCHHE JICITCIILHOCTH, PEIICHUE TTPOOJIEMHBIX 3a]1a4).
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3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE o0ecreueHne

Peanuzanus paboueid mporpaMMbl y4eOHOU JUCHUIUIMHBI TPEOYET HATHYHS

KaOuHeTa U 1a00paTOpUu XHUMHUHU.

OO6opynoBaHue kabuHeTa(J1adopaTopun):

- YUYEHHMUYECKHE MapThl CO CKAMEMKaMH, CTOJbI, CTOJI AEMOHCTPAIMOHHBIMH,
CTyJibs, IUKa(bl, BBITSDKHOM IIKad, JJOCKa MapkKepHas, Moilka, mkad
METAJUTMYECKUU.

- TEXHUYECKHUE CPEJCTBA OOYUYEHUS: KOMIBIOTEP, MYJIbTUMEINA TIPOEKTOP,
TEJIEBU30P, BUACOMArHUTO(DOH.

- y4eOHO-HArjsiAHbIe MOCOOUS: CTEH[bI M0 XUMHH, KOJUICKIMH, TIaKaThl,
CXEMbl, HaTypajbHble OOBEKTHI, MOJIETH, MPUOOPHI U HAOOPHI ISl MOCTAHOBKH
JIEMOHCTPAIIMOHHOTO M YYEHHMYECKOTO SKCIEPUMEHTa; MHOTO(DYHKIMOHATbHBIN
KOMIUIEKC MPENoJaBarelisi; MeYaTHbIE U SKPaHHO-3BYKOBBIE CPEACTBA OOyUECHUS;
MEepEeYHU OCHOBHOM U JIOMOJIHUTEIBHOW y4eOHOW JHUTEpaTyphbl, HHTEPHET-
pecypcoB,  BCIIOMOTraTelIbHOE OO0OpYyIOBaHHME W HHCTPYKIHMH; OHUOJIMOTECUHBIN
dhoH.

- nmabopaTtopHoe 000pyIoBaHKe: J1abopaTopHas MoCyAa, pEaKTHBEI.

- HHCTPYKTUBHO-HOpMAaTUBHAsA AOKYMCHTANIUA: ToOCyJapCTBCHHBIC
Tpe6OBaHI/I}I K COACPKAHUIKO MW YPOBHIO IIOATOTOBKH BBIIITYCKHHKOB IIO
CIICOUAJIBHOCTH, HHCTPYKIHNH I10 OXpaHeC Tpyaa, HpOTI/IBOHO)KapHOﬁ

6630HaCHOCTH; IICPCUCHb MATCPUAJIBHO-TCXHUYICCKOI'O 1 y‘I€6HO-MCTO,Z[I/I‘leCKOFO
OCHAIlICHU A KaOMHETA.

[Ipy nOpoBeneHWM  MOPAKTUYECKUX  3aHATUM C  MCIIOJb30BAHUEM
KOMIBIOTEPHOU TEXHUKH 3aHSATUS MPOBOJATCS B KaOuHeTe WH(OPMAIIMOHHBIX
TEXHOJIOTHH.

3.2. UndopMaunnoHHoe odecnevyeHue o0yueHust

[lepeyeHb peKOMEHIyEMON y4eOHOW JHUTepaTypbl, HHPOPMALMOHHBIX
pecypcoB cetu UHTEpHET.

OcHoBHast yueOHas TuTeparypa:

1. 1.Tabpuensu O.C. Xumuss pas1 npodeccwii U crenHaTIbHOCTEN
texHuueckoro npoduist: Yueonux/ O.C. I'abpuensu, U.I'. OcrpoymoB. -8-¢ u3.,
ctep. — M.: MU3naTensckuil ueHTp «Akanemus», 2017

JlononHuTeNbHAS yueOHas IUTeparypa:

1. Tynukun E.W. B 2-x 4. Hacte 2. Opranuyeckasi XuMusi: Y4eOHHMK LIS
CIIO. — M.: FOpaiit, 2017  https://biblio-online.ru/viewer/EE60BE5SB-E7C3-
40EA-8A27-D8473F74BEDS3

2. Hukutuna H.I'., ['peGenbkoBa B.M1. Q0uias u Heopranmyeckasi XuMusl.
B 2-x u. Yacts 1. Teopernueckue OCHOBbI: Y4eOHUK M npakTukyMm s CIIO.
— M.: HOpaiit, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-
4B29-82F2-589EF92A3030
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https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030

3. Xumus s5eMeHToB: YueOHuk u npaktukym st CITO. — M.: FOpaiit, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

NuTepHeT-pecypcesr:
1. l.www.fcior.edu.ru  (PemepanpHbli  HEHTp  WHPOPMAIMOHHO-
00pa3oBaTeIILHBIX PECYPCOB).
2.wwww.dic.academic.ru (Axkagemuk.CroBapu U SHITUKIONEINH)
3. www.booksgid.com (Book Gid. Dnekrponnas 6udanoreka).
4. www.globalteka.ru (I'moGanteka. I'moGambHas OHOIHMOTEKA HAyYHBIX

pecypcoB).

5. www.window.edu.ru (EmuHoe OKHO jgocTyma K 00pa3oBaTeIbHBIM
pecypcam).

6. www.st-books.ru (JIyumas yueOHas muTepaTypa).

7. www.school.edu.ru (Poccutickmii 00pa3oBaTeILHBINA

noptai.JlocTynmHOCTb, KauecTBO, 3(P(HEKTUBHOCTH ).
8. www. ru/book (DnekTpoHHasi OMOIMOTEUHAS] CUCTEMA).
9.www. school-collection. edu. ru (Emunas xkosekiust 1udpOBBIX
00pa3oBaTeIbHBIX PECYPCOB).
10.www. pvg. mk. ru (omumnuana «[Tokopu BopoObeBBI TOpBD»).
11.www. hemi. wallst. ru (OOpa3oBarenbHbId CaWT JJIs1 IIKOJLHUKOB
«XuMHUs»).
12.www. chem. msu. su (DnekTpoHHas OUOJIUOTEKA 10 XUMHUH).
13.www.enauki.ru (uHTEpHET-uU3NaHue s yuurtened «EcTecTBeHHBIC
HAYKW»).
14.www. 1september. ru (MeToauueckas razera «llepBoe cEHTIAOPS»).
15.www. hvsh. ru (xypHan «XuMHS B TIKOJIE» ).
16.www.hij.ru (kypHan « XUMUS U KU3HBY).

3.3. Bbinosnenue tpedoBanuii P®I'OC B 4YacTH uHCHOJIBL30BAHUSA
AKTHBHBIX U MHTEPAKTHUBHBIX (DOPM 00y4eHUsI

B menax peanuzanuu KOMIIETEHTHOCTHOTO MOAX0Ja paboyas mporpamma
IpeaycMaTpuBaeT HUCIOJIb30BaHUE B 00pa30BATEIbHOM IMIPOLECCE AKTHBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEIACHUS 3aHATHI B LEIAX (POPMUPOBAHUS U PA3BUTHS
O0IIMX ¥ MPO(PECCHOHANBHBIX KOMITETEHIIHI:

Tema 1.1 OcHOBHBIE OHATHS XUMUU B (POPME XUMHYECKOTO COUMHEHUS.

Tewma 1.3 Ctpoenue BemecTBa B popMe MUHU-TIPOEKTOB

Tema: 1.4 PacTBOpbI B popMeE JIEKLINHU C 3aIUIAHUPOBAHHBIMHU OLITMOKaMH.

Tema 1.5 Knaccuduxaius HEOpraHMYECKUX COCIMHEHHH B (GopMe ypoka
COpPEBHOBAHHSI.

Tema 1.6. OKMCIUTENHEHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B (OpME 3a0YHOU
9KCKypcun Ha mpeanpuatrue. CKOpocTb XHUMHUYECKUX peakuuid. OOpaTUMOCTh
XUMUYECKUX peakiuii B GopMe pelIeHHs] CUTYallMOHHBIX 3a/1a4

Tewma 1.7 Metamnel. Hemeranisl B hopme ypoka copeBHOBaHUS

Tema 2.1 OcHOBHbIE NOHATHS OPraHUYECKOW XUMHUU M TEOPHUS CTPOCHUS
OpraHUYeCcKUX COECIUHEHUH B (hOpME ypOKa-TPEHHUHTA.
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Tema 2.2 IlpupoaHble MCTOUYHHUKH YIJIEBOAOPOAOB B (opMe [1eI0BOH
UTPBI.

Tewma 2.3. Anpaerunbsl. KapoonoBbie KUCIOTHL. ChoxHble 3Qupbl. XKupel. B
dbopMe ypoka-cOpeBHOBaHUS, TPYMIIOBOIl pabOTHI B Mapax, ypoKa-MHUHU IPOEKT.

YrneBoasl B hopMe ypoka KOH(DEpeHITHH.

3.4. Ucnosb30BaHuE CPeACTB BHIYMCIMTEIbHOI TEXHUKH B Ipolecce
00y4eHus

PaGouas mnporpamma mnpeaycMaTpuBaeT HCIOJIb30BAaHUE TEPCOHAIBHBIX
KOMITBIOTEPOB OOYYAIOIIMMHUCS B XOJC MPOBEACHHUS CICAYIOMIMX MPAKTHISCKUX
3aHITHU:

IIpakTuueckoe 3augTre No2

Peakiiun nonnoro oomena. I'mapoans coJiei.

IIpakTnueckoe 3ansaTue Ne3

HccaenoBaHue BIMSHUSA pa3INYHBIX (PAKTOPOB HAa CKOPOCTH XMMHUYECKHX
peaKnuit

IIpakTueckoe 3ansaTue NeS

ITonyuyenune MeTaHa 1 dTuiaeHa. M3ydeHne uxX CBOMCTB

IIpakTnueckoe 3aHaTue Ne 6

M3yuyenne cBOMCTB KUCIOPOACOICPKAIMX COSTUMHCHUM

IIpakTuueckoe 3aHsaTue Ne 7

B3aumonelicTBUE  TUIIOKO3BI M €axXxapo3bl € THIAPOKCHJIOM  MeEaH
(11).KauecTBeHHas peakiys Ha KpaxMad.
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4. KOHTPO.Ib 1 OHIEHKA PE3YJ/JIbTATOB OCBOEHUA
YYEBHOU JUCIIHUITJIMHBI

OneHka KadyecTBa OCBOCHHUS YYEOHOM IUCIMIUIMHBI BKIIIOYAET TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH U TPOMEKYTOUHYIO ATTECTALUIO.

Tekylmuii KOHTPOJIb YCHEBAEMOCTH OCBOCHMSI Y4YEOHOM JAUCHUILIAHBI
OCYILECTBIISIETCA MPENOAABATEIEM B INPOLECCE NPOBEACHUSA IMPAKTUYECKHUX
3aHSATHI, TECTUPOBAHUS, a TAKXKE BHIMOJHEHUSI O0YYAIOIIMMUCS UHIUBUIYaTIbHBIX
3aJlaHdid B COOTBETCTBMM C (DOHIOM OIEHOYHBIX CPEACTB MO Yy4eOHOI

IUCLUIUINHE.

Pe3ysabTaTrhl 0CBOCHUS
y4eOHOM TUCHMILUINHBI

@opMBbI M METO/IbI KOHTPOJISI ¥ OLleHKH
pe3yJabTATOB 00y4eHHs

JIMYHOCTHBIN pe3yJbTar:

- YCTOMYMBBIM HMHTEpPEC K HCTOPUH U
JOCTHKEHUSM B 00JIaCTH XUMUYECKON HayKH,
YyBCTBO I'OPJOCTH 32 POCCUICKHE €CTECTBEHHBIE
HayKU;

- TOTOBHOCTb K IPOJOJDKEHUIO 00pa3oBaHus,
MOBBIIICHUIO KBalM(uKanmuu B  U30paHHOMN
npoeccuoHaIbHOM JIeSITEIIbHOCTU C
HCII0JIb30BaHUEM 3HAHUI B obrnactu
XUMUYECKON HAYyKU;

- OOBEKTUBHOE  OCO3HAHUE  3HAYUMOCTHU
KOMIIETEHIIMM B 00JacTH XMUMHUYECKOH HayKu
JUIsE  4YeloBeKa M O0IecTBa,  yMEHHE
HCIIOJIB30BaTh TEXHOJOTUYECKUE JOCTUKEHUS B
00JacTl XMMUH, JJIs TIOBBIIIEHUSI COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO Pa3BUTHUS B BHIOpaHHOU
npodeccuoHaIbHON 1S TeTbHOCTH;

- YMEHHE MPOaHAIM3UPOBATh TEXHOTCHHBIC
MOCHEACTBUS  JUIL  OKPYXKAWILIEH  Cpensl,
OBITOBOM M TIPOM3BOJCTBEHHOM JESITEIBHOCTH
YEJIOBEKa,;

- YMEHHME YNPaBIIATh CBOEH ITO3HABATEIBHOU
JEATENBHOCTBIO, IIPOBOJUTH CaMOOLICHKY
YpPOBHS  COOCTBEHHOI'O  HMHTEJUIEKTYaJIbHOTO
pa3BUTHS;

- YMEHUE BBICTPAaUBATh KOHCTPYKTHUBHBIC
B3aUMOOTHOILIEHUS B KOMaHJE II0 PELICHUIO
0o0IMX 3a71a4 B 00JIACTH XUMHU,

HaOJIIOIEHHE;

OIICHKA TEMaTUYECKHUX pedepaToB

orieHKa 3()PEKTUBHOCTH U KaueCTBA BBHITOJTHCHUS
y4eOHBIX 33724,

TECTUPOBAHUE;

OIICHKA BBIIIOJIHCHUA CaMOCTOﬂTGHBHOﬁ pa60TI>I;
OIICHKA MTPaKTUYECKHUX paboT;

3alUTa TBOPUYECKHUX U MPOEKTHBIX padoT;

MeranpeaMeTHbIH pe3yJIbTaT:

- OBJIaZICHE YMEHHSIMH U HaBBIKAMH Pa3IIMIHBIX
BUJOB TIO3HABATEIbHOW JESATEIBHOCTH  JUIS
W3yYEHUS pa3HBIX CTOPOH OKPYIKAIOMIETO MHPAa,
NPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUSA
(HaOnrofieHys, HAy4YHOTO SKCIIEPUMEHTa) JUIs
U3yYEHHUs] PA3IUYHBIX CTOPOH XHUMHYECKHX
00BEKTOB H MPOIECCOB, C KOTOPHIMUA BO3HHKAET
HEOOXOAUMOCTb CTAJIKUBAThCS B

HaOJII0IeHHE;

OIIEHKa TEeMaTU4YeCKUX pedepaTon

olleHKa Y PEeKTUBHOCTH U KauecTBA BbIMOJIHEHUS
y4eOHBIX 3a7ay;

TECTUPOBAHUE;

OII€HKA BBIIIOJITHECHUA CaMOCTOSTETbHOH pa6OTBI;
OLIEHKA MPAKTUYECKUX padoT;

YCTHBIN OIPOC;

3auer.
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Pe3yabTaThl 0cBOCHUSA
Y4eOHOM T CIUILINHbBI

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTATOB 00yUEeHUs

npodeccuoHaabHOM chepe;

- YMCHHUC OIIPEACIIATh JA(SANN1 nu 3aJa4uu
ACATCIIBHOCTH, BBI6I/IpaTB cpeacrtBa g HUX
JOCTHIXKCHUS Ha ITPAKTUKE,

- YMCHUC HCIIOJIb30BaTh Pa3INYHBbIC
HNCTOYHHUKHN JJIA IMOJIy4YCHUA XHUMHYECKOU

UHPOpPMALIMK U OILICHUBATh €€ JIOCTOBEPHOCTh
JUIsL JOCTHKEHUS TIOCTaBJICHHBIX LIEJICH U 331124,

IIpeaMeTHBIil pe3yabTaT:

- c(opMHPOBAaHHOCTh MPEICTABICHUN O MecTe
XUMUHU B COBPEMEHHOM Hay4YHOUN KapTUHE MUPA;
[IOHMMaHUE pOJIM XUMHHM B (POPMHUPOBAHUU
Kpyrosopa # (pyHKIMOHAIBHOW TI'PaMOTHOCTH
YeJIOBEKA I PEIICHUS IPAKTUYECKUX 3a1a4;

- BJIAJICHUE OCHOBOIIOJIAralf0IIMMHU
XUMHUYECKHUMHU HOHATUSAMH, TEOPUSAMH,
3aKOHAaMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
II0JIb30BAHNE XMMMUYECKONM TEPMUHOJIOTHEH U
CHMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMH METOJAaMU HAay4HOI'O

MO3HAHUS,  HUCIOJIB3YyEeMbIMU B  XHUMHH:
HAOMIO/ICHUEM,  ONMHCAaHHEeM,  H3MEpPEHHEM,
AKCIIEPUMEHTOM; YMEHHE 00pabaThIBaTh,

OOBSICHATH pe3yJIbTaThl IPOBEIEHHBIX OIBITOB U
JIeJ1aTh BBIBOJBI; T'OTOBHOCTh M CIIOCOOHOCTH
IPUMEHATh METOZABl IO3HAHUS IPU PELICHUU
IPAKTUYECKUX 3a7au;

- C(OPMHPOBAHHOCTh ~ YMEHMS  J1aBaTh
KOJIMYECTBEHHbIE OLIEHKM M  IMPOU3BOJIUTH
pacyeTbl MO XUMHMYeCKUM (opmyram u
YpaBHEHUSIM;

- BJIaJICHUE MpaBWJIAMU TEXHUKU 0€30MacHOCTH
IIPU UCIIOJIb30BAHUN XUMUYECKUX BEILECTB;

- c(pOPMHUPOBAHHOCTh COOCTBEHHOM MO3UIMU 11O
OTHOIIEHHIO K XHMHYECKOH MHQOpMaIHH,
M10JIy4aeMOU U3 pa3HbIX HCTOUYHUKOB.

OLIEHKA TeMaTHYeCKuX pedepaTron

orieHKa 3 QEKTUBHOCTH U KaueCTBA BHIMIOJIHEHUS
yueOHBIX 3a7ay;

TECTUPOBAHUE,

OLIEHKA BBIMTOJHEHHUS CAaMOCTOSTEIILHOU PabOTHI;
OIIEHKA MPAKTUYECKUX PadoT;

YCTHBIN OIIPOC;

peleHHe 3a71ay;

3alIiTa TBOPUYECKUX U IMPOCKTHBIX padoT;
nuddepeHIMPOBaHHBIN 3a4eT.
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JIucT akryaausanuu
padoueil nporpaMMbl y4eOHOU AMCHUIIIHHBI

OV /.12 XUMUs B CIIEHUAJIBHOCTH

PaGouas mnporpamma ydyeOHOW JUCHUIUIMHBI OOHOBJIEHA B  4YacTu
JOTIOJTHEHUM H3y4YaeMbIX TEM aKTUBHbIMU (opMaMu NpOBEAEHUS 3aHATUU,
OPUEHTUPOBAHHBIX MPEUMYLIECTBEHHO Ha TMOArOTOBKY K MOCIEIYIOLIEMY
npodeccuoHaTbHOMY 00pa30BaHUIO0, PA3BUTHIO MHAWBHUAYATbHBIX CITOCOOHOCTEH
oOyuaronuxcs myteMm Oosnee IIyOOKOro, 4eM 3TO MpeaycMaTpUBaeTcs 0a30BbIM
KypcOM, OCBOEHHMEM OCHOB HayKH, CHUCTEMaTHUECKUX 3HAHUH U CIOCOOOB
JNEHUCTBUN, MPUCYILUX TAaHHOW y4eOHOUN TUCLMIUINHE.

HN3meHneHnus B pasaciibl 1 TEMbI IPpOrpaMMbl HC BHOCUJIMCh

PaCCMOTpeHO Ha 3aCCIaHuMn HHKHOBOﬁ KOMHUCCHUH

[Tporokon Ne 11 ot 27 uronst 2022r.

IIpencenarens ®posioBa E.A.
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