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1. MACIIOPT PABOYEM [TPOI'PAMMBI YUYEBHOM JUCIHHUITINHBI
Xumusa

1.1. OOaacTb npUMeHeHHUsI IPOrPaAMMBI

Pabouas mporpamma pa3paboTaHa Ha OCHOBE MPHUMEpPHOM MpOrpaMMbl yueOHOMU
JTUCHUTUTMHBL «XHUMHUS», pEKOMEHIO0BaHHOW DenepaabHbIM TOCYAAPCTBEHHBIM aBTOHOMHBIM
yupexaenuem «DenepanbHblii MHCTUTYT pa3BuTus oOpasoBanus» (PIAY «DUPO») nns
pealM3aniii OCHOBHOW mpodeccHoHanbHONH oOpaszoBatenbHOi mnporpammbl CIIO Ha 06ase
OCHOBHOTO 00I11eT0 00pa30BaHusl C MOTYICHHEM CPETHEro o0Iero oopa3oBaHusl.

Pabouas mporpamMma y4eOHON JUCHMIUIMHBL SBJISETCS YacThio MpodecCHOHaTIbHOU
IPOTPaMMBbI TTOATOTOBKM KBanH(puuupoBaHHBIX padounx, ciayxammx ([TIIKPC) no mpodeccun
43.01.09 IToBap, kouauTep, BxoadAieil B ykpynuennyto rpymmy npodeccuii 43.00.00 CepBuc
U TYPHU3M.

PabGouas mnporpamma yueOHOW AUCHMILIUHBI MOET OBITh HCIOJB30BaHA JAPYTUMU
00pa30BaTeNbHBIMH YUPESKICHUSIMHU MPO(ECCHOHATBHOTO U JOMOJIHUTEIHLHOTO O0pa3oBaHMs,
peanu3yonMi 00pa30BaTeIbHYIO IPOrpaMMy CpeaHero oo1iero oopa3oBaHusl.

1.2. MecTo QUCHMIUIMHBI B CTPYKTYpe OCHOBHOW NpogeccMOHAIbHOII 00pa3oBaTe/IbHOM
NPOrpaMMbl: JUCLUUILUIMHA BXOJUT B 00111€00pa30BaTeIbHbIN LIHUKII, SBISETCS MPOMUIbHOIM.

1.3. Hesnu 1 3a1a4y JUCHUILUITUHBI — TPeOOBAHUS K Pe3yJIbTATaM OCBOEHHUS AUCHUILIMHBI:

Pabouas nporpamMma opreHTHPOBaHA HA JOCTHXKEHHUE CIEAYIOMUX 1eJIei:

e (¢dopMHpOBaHHE y 00YUYAIOIMIMUXCS YMEHUS OLICHUBATh 3HAYUMOCTh XUMHUUECKOTO 3HAHUS JJIS
Ka)kJI0TO YEJI0BEKa;

e (QopmupoBaHue y 00YYarOIIMXCS IEIOCTHOTO MPEACTABIEHUS O MUPE M PO XUMHH B
CO3IaHMH COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA; YMEHUS OOBICHITH OOBEKTHI
U TPOLECCHl OKPYKAKOUIEH IEHCTBUTEIBHOCTU: NPUPOJHOW, COLMAIBHOW, KYJIBTYPHOM,
TEXHUYECKOM CpeJibl, — UCHOJIb3Y4 JIJIsl ITOT0 XUMHUUYECKHUE 3HAHNUS;

e pa3BUTHE Y OOYyYalOUIUXCS YMEHUW pasznudarh (akThl U OIEHKH, CPaBHUBATH OIEHOYHBIC
BBIBOJIbI, BHJIETb MX CBSI3b C KPUTEPUSMH OILIEHOK M CBSI3b KPUTEPHEB C OMPEIEICHHOMN
CUCTEMOH IIeHHOCTEH, POpMYIHpPOBaTH 1 0OOCHOBBIBATH COOCTBEHHYIO TO3HIIHIO;

e npuoOpeTeHHEe OOYYaOIIMMHUCS OMbITa Pa3HOOOpPa3HOW JEATEIBHOCTH, TIO3HAHHUS |
CaMOTIO3HAHUS; KJIFOUEBBIX HABBIKOB, NMEIOIIMX YHUBEPCAIbHOE 3HAYCHUE JIJIST Pa3IMYHBIX
BUJIOB JICSTENLHOCTH (HABBIKOB PELICHHS MPOOJIeM, MPUHSATHUS PEIICHUI, TIOUCKa, aHaIn3a U
00paboTkn  mHGOpMAIMK, KOMMYHUKAaTUBHBIX  HaBBIKOB, HAaBBIKOB  HU3MEPEHUH,
COTPYIHUYECTBA, OE30MACHOTO OOPAIIEHHS C BEIIECTBAMH B IIOBCEHEBHOM KU3HN).

OcBoeHue cofepkaHusl Y4eOHOW NUCHHUIUIMHBI «XUMHs», OOCCIEYMBAET JTOCTHIKCHUE

CTYJIEHTaMH CIIEAYIOUINX Pe3yJbTAaTOB:

JINYHOCTHBIX:

® UYYBCTBO IOPJIOCTHM U YBAKEHMSI K HUCTOPUU U JIOCTHUKEHUSM OTEYECTBEHHOM XUMHUYECKOH
HAyKH; XUMUYECKH TPAMOTHOE TOBEACHHE B MPOGECCHOHATHHON NEATETLHOCTH U B OBITY
pu OOpaIIeHNH ¢ XUMUYECKUMH BEIIECTBAMHU, MaTEPHATIAMH | IPOIECCaMU;

® TOTOBHOCTh K MPOJOJDKEHHIO O00pa30BaHUS W MOBBIMICHUS KBATU(HUKAIMU B HU30paHHON
npo(ecCHOHANBHOM  JEATENBHOCTH U OOBEKTUBHOE OCO3HAaHHE POJIU  XHUMHUYECKUX
KOMIIETCHIIUI B 3TOM;

® YMEHHME HCMOJb30BaTh JIOCTHKEHUS COBPEMEHHOM XHUMHUYECKOM HAyKH M XHUMHUUYECKHX
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TEXHOJIOTHH JUIsl TOBBIICHUS! COOCTBEHHOI'O HHTEJUICKTYalbHOI'O Pa3BHTHs B BBIOPaHHOI
npodeCcCHOHATBLHOM IEATEIEHOCTH.

MeTanpeamMmeTHbIX:

UCIIOJIb30BAaHUE  PA3IMYHBIX BUJOB IIO3HABATEIBHOM  JIEATENBHOCTH U  OCHOBHBIX
MHTEJJICKTYaJbHBIX OmNepanuii (IOCTaHOBKU 3a/1a4yM, (OpMYyJIUPOBAHUS TUIIOTE3, aHAIM3A U
CHUHTEC3a, CPAaBHCHUA, 0606H_ICHI/I$I, CUCTCMATHU3allUH, BBIABJIICHUA ITPUYMHHO-CIICACTBCHHBIX
CBsI3€i, MOMCKa aHaIoroB, (pOpMyIHpPOBaHUS BBIBOJIOB) JJISl PEILICHUS [TOCTABICHHOM 3a7a4H,
MPUMECHEHUE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOJEHUS, HAYYHOTO DKCIIEPUMEHTA) JUIS
U3YYEHHUS Pa3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMU BO3HHKAET
HEOOXOIMMOCTh CTAIKHBATHCS B MPOPECCHOHAIBHOM cdepe;

MCIIOJIb30BaHUE PA3JIMYHBIX UICTOYHUKOB JIJIS MOJYYCHUSI XUMUYECKOW HH(OpMAaIIUY, yMEHUE
OLICHUTH €€ JIOCTOBEPHOCTH ISl JOCTHXKEHHSI XOPOLIMX PE3YJIbTaTOB B MPO(ECCHOHANTBHOM

chepe.

IMpeamerHbIx:

c(hOpMUPOBAHHOCTh TPEJICTABICHUM O MECT€ XMMHU B COBPEMEHHOW HAyYHOW KapTHHE
MHUpa; TOHHMMAaHWE pPOJIM XUMHA B (DOPMHPOBAHUU Kpyro3opa u (HYHKIMOHAIBHOM
rPAaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS IPAKTUYECKUX 3a/1a4;

BJIQJICHUE OCHOBOIOJIATAIOIIMMH XUMUYECKHUMH TMOHATUSIMH, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM;
BJIAJICHUE OCHOBHBIMH METOJAMHU HAY4YHOrO I[I03HAHHUS, HCIOJIb3yEMbIMU B XUMUH:
HAOJIIOJICHUEM, ONKMCAHWEM, W3MEPEHUEM, OKCIIEPUMEHTOM; YMEHUE 00padaThIBaTh,
OOBSCHATH pE3yNbTaThl MPOBEACHHBIX OMNBITOB U JelaTh BBIBOJABI; TOTOBHOCTH U
CIOCOOHOCTH TPUMEHSITH METO/IbI TTO3HAHUS MIPU PEIICHNUU MTPAKTUYECKHUX 3a/1a4;
c(hOpMUPOBAHHOCTh YMEHHI JaBaTh KOJIMUYECTBEHHBIC OLIEHKU M MPOU3BOIAUTH PACUETHI MO
XUMHUYECKUM (pOpMysiaM U YpaBHEHHUSM;

BJIaJICHUE MPABUJIAMU TEXHUKHU 0€30MaCHOCTH MPHU UCIIOJIH30BAHUN XUMHUYECKUX BEIIECTB;
c(hOpPMUPOBAHHOCTh COOCTBEHHOW MO3UIIUU MO OTHOMICHHIO K XMMHYECKON HH(OpMAaINH,
[IOJIy4aeMOM U3 pPa3HbIX UCTOUYHHUKOB.

1.4. Konn4yecTBO YacoB HA OCBOEHHE NnporpaMmbl JHCHUIIJIMHBI:

Bcero no o6pazoBarenbHo# nporpamme 181 yac, B ToM uncie:

TeopeTndeckoe odyuenue 139 yacos,
MpakTHYecKue 3anatus 42 Jaca.
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2. CTPYKTYPA U COJAEPXKAHUE YYEBHOM TUCHUIIINHBI

2.1. O6bemM yuyeOHOM TUCHMIIMHBI M BHAbI Y4eOHOI padoThl

Bun yueOHo# padoThl 00vém uacos
Bcero B3anMoaelCcTBH ¢ IpenoaaBaTeseM 181
B TOM YHCJIE:
NpPaKTHYeCKue 3aHATHUS 24
JadbopaTopHbie 3aHATHUSI 18

CamocrosiTesibHas padoTa o0yuaronierocs (Bcero)

B TOM 4YHCJIE:

PabGora c¢ koHcmekTamu, y4yeOHOW M CHPAaBOYHOM JUTEpaTypoil (Mo
naparpadaM ¥ TJiaBaM, YKa3aHHBIM IIPEIO/IaBaTEIeM).

[ToaroroBka cooOmieHuit Mo NPoUIBHBEIM U TPO(ECCHOHATBHO 3HAYHMBIM
JIEMEHTaM COZEP KaHUS.

[TonroroBka K J1abopaTOpHBIM  paboTaMm, MPAKTUYECKUM  3aHSTHSIM,
KOHTpPOJIbHBIM paboTam

[ToaroroBka pedepaToB, Mpe3eHTAINH, TOKIA0B, COOOIIEHUI 110 TEMaM

BrlmmontHeHHE JTOoManIHe padoTHI.

Pabora ¢ mHTEpHET — pecypcamu.

Hmoeosas ammecmayusl 6 ¢0pM€.’ IK3AMEHA
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2.2. TemaTnuyecKkuii NJIAH U COAePKaAHNE YUeOHOI TUCHUNIMHBI: XUMHS

HanmeHoBaHnue Copep:xaHue yueOHOro MaTepuaJa, 1a00paTopHble H IPaKTHYECKUe PadoThl, CAMOCTOSITe/ILHAS padoTa O0beM yacoB Yposensn
pa3jesioB u TeM o0yuarommxcst OCBOEHHUSI
3 4
Brenenne ConepxkaHue y4eOHOro MaTepHaia 2
1 | Hayussle MeTOObl NMO3HAHMS BEIIECTB M XHMHYECKHX SBICHHH. Poib 3KcrepuMeHTa M TEOpPHUH B XHMUH. 1
MozennpoBaHHue XUMHYECKUX TIPOIIECCOB.
Paszgen 1. O6mas u 96
HeopraHuyeckas
XHMHSA
Tema 1.1. OcnoBubie | CoaepxaHue yaeOHOro MaTepuasa 6
NOHATHUS U 3aKOHBI 1 OcHoBHbIe MOHATHUS XuMuH. BerectBo. ATom. Mosnekyna. XUMHUUECKHA SJIEMEHT. 4 1
XUMUH 2 IIpocreie H CI0KHBbIE BElIECTBA.
JemMoHcTpanuu: Mojenn aTOMOB XMMHYECKHX 3JEMEHTOB. MoOJENN MOJEKYJd HMPOCTBIX M CIIOKHBIX BEIIECTB
(mapoctepxxueBele n Crioapta—bpurie6a). Komnmekuus mpocTeIX M CIOXKHBIX BellecTB. Hekoroprle BemiecTBa
KosmdecTBOM | Monb. Mogiens MosisipHOTO 00beMa ra3oB. Ayutorponus Gpocdopa, KHCI0poaa, 0JI0Ba.
3 | KadecTBeHHBIIl H KOJTNYECTBEHHBII COCTAB BelIeCTB. XIMMUICCKHE 3HAKU U OPMYIIEL. 1
4 | OTHOCHTe/IbHBIE ATOMHASI M MOJIEKYJIsAPHAs Macchl. KonndecTBo BemecTBa. AIOTPOHS.
5 | OcHoBHbIe 3akoHBI XuMHH. CTexnoMeTpust. 3aKOH COXPAaHEHMSI MacChl BEHIECTB. 3aKOH ITOCTOSHCTBA COCTaBa 1
BEIIIECTB MOJIEKYJIIPHOI CTPYKTYpBI. 3aKOH ABOTaJpO U CIEACTBUS UX HETO.
6 PacuyerHble 3a1auM HA HAXOXKIEHUE OTHOCUTEIbHOI MOJIEKY/ISIPHOIH MacChl. 1
7 | PacueTHble 3a1a41 Ha onpe/eIeHNe MACCOBOI 10T XHMHUYECKHX 3JIEMEHTOB B CJI05KHOM BelllecTBe. 1
KontpoabsHas padora mo teme «OCHOBHBIE IOHATHS 1 3aKOHBI XUMHUI 2
CamocTosiTe1bHasi padoTa 00yJarommXxCs:
Pabora ¢ koHCIIekTamu, yaeOHBIMU TOCOOMIMH. [ToAr0TOBKA K KOHTPOJIBHOH paboTe. BrimonHeHne fomManrHei paboThI.
[ToxaroToBka coobmuieHuit Mo npoGUIBHEIM U TPO(eCcCHOHATFHO 3HAYUMBIM 3JIEMEHTaM COJACPKaHUS:
AnotpornHble MoaupUKAIMK yTiepoaa (anmas, TpaduT), Kucaopoaa (KUCIOpo 1, 030H), 0J10Ba (cepoe 1 6e1oe 0J10BO).
[TonsTHE O XUMUYECKOH TEXHOJIOTUH, OMOTEXHOJIOTHH U HAHOTEXHOJIOT HH.
IToxaroroBka pedeparos, npe3eHTanni, JOKIAI0B, COOOIICHNH 110 TeMaM:
1. bruoTexHoNOrYs ¥ reHHas MH>XXeHepust — TexHosoruu XXI Beka.
2.HaHOoTexHONOrMsI KaK MPUOPUTETHOE HAIIPABICHHUE PAa3BUTHUS HAYKH U IPOU3BOJCTBA B Poccuiickoit denepanun.
3.AnnoTponusi MEeTaJlIoB.
Tema 1.2. Conepxanrie yueOHOTo MaTepuaia 12
Iepuoanyeckuii 1 | Hepuommueckuii 3axkon J.U. MenngeneeBa. Otkpeitue J[.J. MenneneessiM [lepromudeckoro 3akoHa. 8 1
3aKO0H U [epronmaeckuii 3akoH B hopmynuposke .M. Menneneena.
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Ilepunoanueckasn

CHCTEeMAa XUMHNYECCKUX

sjementoB ..
MemnpeneeBa,
CTpOeHHEe aTOMa

2 | Iepnoauyeckasi Ta6JULIA XUMHYECKHX YJIEMEHTOB — rpaguyeckoe oTo0pakeHue MEPHOAMYECKOT0 3aKOHA.
CTpyKTypa nepHoAnuecKoi TabIuIpl: epruop! (Majble 1 OoblIne), Tpynis (TJaBHas U TOO0YHAas).
Hemoncrpanuu: Pasmuansie popmsl [lepronmdeckoil cucteMsl XuMudeckux neMeHToB [I.11. Menneneesa.
JwHamMugeckne TaOJUIB! A1 MOACTHPOBaHUs [leprnoamdecKkol CHCTEMBI.

3 | Crpoenne atoma u nepuoanyveckuii 3axkon JI.M. MengeneeBa. Atom — cioxHas yactui@a. Sapo (IPOTOHBI
HEWTPOHBI) U 3IEKTPOHHAs 0007049Ka. V30TOMBI. DIEKTPOHHbBIE KOHPHUTYPALIMH aTOMOB XUMHUYECKHX 3JIEMEHTOB.

4 CoBpemenHasi HOpMYJIMPOBKA NMEPUOJUYECKOT0 3aKOHA. 3HAUCHUE MTEPUOIUUECKOTO 3aKOHA U MIEPHUOUIECKON
cucTteMbl XUMHUUecKux 3iemeHToB J.M. MenzaeneeBa /i pa3BUTHA HAyKW U MOHMMAHMS XUMHUYECKOW KapTUHBI
MHUpa.

JdeMoncTpaumu: DiIeKTpU3aLus TeJ U UX B3aUMOJECICTBHE.

5 | CTpoeHne 31eKTPOHHBIX 000J0Y€K ATOMOB JJIEMEHTOB MaJbIX HNepHoaoB. OCOOCHHOCTH CTPOCHUS
SNIEKTPOHHBIX 00O0JOYEK aTOMOB JICMEHTOB OOJBIIMX IIEPUOAOB (TEpeXOAHBIX 37eMeHTOB). [loHsTHE 00
opbuTasix. s-, p- u d-Opbutanu.

6 3HayeHHe NEePUOAUYECKOr0 3aKOHA U NMEePHOJUYEeCKOil cucTeMbl XUMUYeCKUX 3jemMeHToB J[.M. Menneneena
JUTSL pa3BUTHSI HAYKH U IOHUMAHWSI XHMHUYECKOH KapTHHBI MUpA.

IIpakTnyeckue 3aHATHA:

Ilepuoauueckuii 3akoH J[.11. Menneneesa.

MonenupoBanue noctpoeHus [lepuoandeckoil TaOIMIBI XUMUYECKHUX JIEMEHTOB.
CtpoeHune dJIeKTPOHHBIX 000JI0YEK aTOMOB.

KonrtpoabsHnas padora no teme «Ilepuonnueckuii 3axon u Ilepuoanyeckas cucreMa XuMH4YeCKuX smneMeHnToB .M.
MenneneeBa U CTpOEHUE aTOMay

CamocTosiTeIbHAsi padoTa 00yJaIOIINXCSL:

Pabora ¢ koHCIIekTamu, yaeOHBIMU TOcOOMsIMA. [ToaroToBKa K Ta00paTOPHOI U KOHTPOIBEHOU paboTaMm.

IToaroTroBka cooOmieHni 110 MPOPHUIBLHBIM U TPOPECCHOHATHFHO 3HAYMMBIM JJIEMEHTaM COJIEPyKaHUS:
Pa}llfloaKTI/IBHOCTB. HCHOHBSOBaHI/Ie pa}ll/loaKTI/IBHLIX M30TOIIOB B TCXHUYCCKHUX LICJIAX. PGHTFGHOBCKOG I/IBJ'IyIIeHI/IC U ero
HCIIOJIb30BAHUEC B TCXHUKEC U MCIUITUHEC. MO)IGJ'II/IpOBaHI/Ie KaK METO[, l'IpOFHO?)I/IpOBaHI/IS[ CI/ITyaHI/II/I Ha HpOI/IBBO}ICTBe.
TToaroToBka pedeparoB, Mpe3eHTAINH, JOKJIA0B, COOOIIEHUH 10 TEMaM:

1.Ku3np u nesrensHocts .M. Mennaeneena.

2.Ilepuonndeckomy 3aKoHY OyayIee He TPO3UT Pa3pyIICHUEM. ..

3.Cunte3 114-ro sanemenTa — TpuyMQ pPOCCHHCKHUX (HU3UKOB-SIIEPIIHKOB.

4.130TOIBI BOJOPO/IA.

Tema 1.3.
CTpoeHue BelecTBa

ConepxaHue yaeOHOTO MaTeprana

14

1 HNonnas xumudecKasi CBf3b. KaTI/IOHBI, ux O6paBOBaHI/I€ 13 aTOMOB B PE3YJIbTATE MPOLECCa OKUCIICHUS. AHI/IOHI)I,
ux O6pa3OBaHI/IC 13 aTOMOB B PE3YyJIbTATC MMpoHecca BOCCTAHOBJIICHUS. Honnas CBA3b, KaK CBA3b MCIKAY KaTUOHAMU
U aHMOHAaMM 3a CYET JJICKTPOCTATUYCCKOI'O IMPUTSKCHUS. K.]'IaCCI/I(i)I/IKaIII/ISI HWOHOB: IO COCTaBy, 3HAKY 3apsja,
HaJIMYUIO FHHpaTHOﬁ o06omouku. MoHHbIE KPUCTAJITIMYCCKUC PCUICTKU. CBolicTBa BC€IICCTB C MOHHBIM THIIOM
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KPUCTAJIMYECKON PELIETKH.
JemoncTpanmun: Mojenb KpUCTAJUIMYECKON pemeTkn xjopuaa Harpus. OOpas3ubl MUHEPaJoOB C MOHHOM
KPHUCTAJNINYECKOM PEeNIeTKOM: KaJIbIUTa, rajuTa.

2 | KoBajeHTHasi XUMH4YecKasi CBfi3b. MexaHH3M OOpa3oBaHHs KOBaJICHTHOW CBsi3u (OOMEHHBIH WM JIOHOPHO-
aKIENTOPHBIN). ODIEKTPOOTPHUIATENIFHOCTh. KoOBaseHTHBIE TONMSApHAas W HEMOJApHas CBA3W. KpaTHOCTH
KOBAJICHTHOM CBs3M. MoeKysipHble ¥ aTOMHBIC KpHCTauIMdeckwe pemeTkd. CBoiicTBa BeIIecTB ¢
MOJIEKYJIIPHBIMHU ¥ @aTOMHBIMH KPUCTAITMIECKUMHE PEIIETKaMU.

JemoncTpanmumn: Moienu KpUCTaJUIMUECKUX PEHIETOK «CYXOTo Jibaay (WK ona), anMasa, rpadura (MM KBapla).

3 Merainyeckasi cBsi3b. MeTammnyeckas KPpUCTAJUIMYCCKAsA PCHICTKA W MCTAJUIMYCCKAsA XHUMHUYCCKasA CBA3b.

dusnyeckne CBOMCTBA METAIIJIOB.

4 | ArperarHble cOCTOSIHMSI BeIIECTB M BOAOPOAHAS CBsI3b. TBepI0€, )KUIKOE 1 ra3000pa3HOE COCTOSHUS BEIIECTB.
Ilepexon BerecTBa U3 OJJHOTO arperaTHOro COCTOsAHMS B ipyroe. BogopogHas cBA3b.
JemoncTpanun: [IpuOops! Ha KUIKKX KPUCTAIUIAX.

5 Yucroie BemieCcrsa U1 CMECH. [lonsatue o cmecn BCIICCTB. T'oMoreHHsIe 1 TEeTCPOICHHbIC CMECH. CocTaB cMmecei:
00beMHas U MaccoBas JO0JIH KOMIIOHCHTOB CME€CH, MaCCOBasA J0JIA HpI/IMeCGﬁ.

6 | ducnepcHble cucremsbl. [loHsTHe o aucnepcHoi cucteme. JucnepcHas (aza M IUCIEPCHOHHAs Cpena.
Knaccudukanms aucrnepcHsix cucreM. [ToHATHE 0 KOJUIOWAHBIX CHCTEMAX.

Jdemoncrpamuu: OOpasmpl pa3IHYHBIX JUCIIEPCHBIX CHCTEM: AMYJIBCHHN, CYCIIEH3UH, adpO30Iel, renei u 301ei.
Koarymsinust. Cunepesuc. Db dexr Tunpans.

IIpakTnyeckune 3aHATHA:
YucTele BelecTBa U CMECH.

JlabopaTopHblie padoThbI:

JlucnepcHble CUCTEMBL.

[IpuroroBnenne cycneH3nu kapOoHaTa Kajblus B BOJIE.
ITonyuenue 3MynbCUU MOTOPHOT'O Maca.
O3HaKOMIJICHHE CO CBONCTBAMM JUCIIEPCHBIX CUCTEM.

KontpoasHas padora o teme «CTpOeHHE BEIIECTBAY

CamocTtosiTeTbHAsE pad0oTa 00y4JarOIUXC:

Pabora ¢ xoHCIIekTamu, yueOHBIMU TOCOOMsIMA. [ToATr0TOBKA K Ta00paTOPHOI M KOHTPOJIBHOM paboTaMm. BreimonHeHue
JIOMaIrHei paboTHI.

IToaroToBka cooOmieHid MO MPOPMILHEIM B MPOo(ecCHOHATFHO 3HAYMMBIM 3JeMEHTaM coaepkanus: [loJspHOCTH
CBS3M U TOJSIPHOCTh Moyiekynbl. KonnmeHcamusi. Tekydects. Bosronka. Kpucrammzamus. CyOmumanuss wu
necyonmumanusa. AHOMamuM (QHU3MYECKUX CBOMCTB BOABL JKumkwe Kpucramisl. MuHEpajasl M TOpHBIE HOPOABI Kak
MIPUPOJHBIE CMECH. DMYILCUU M CYCTICH3UH. 3011 (B TOM YHuCIIe adpo3osin) u renu. Koarysius. Cuaepesuc.
IMoaroroBka pedeparoB, NPe3eHTALMH, TOKIAaI0B, COOOIIEHNH HA TEMbI:

1.I1na3ma — yeTBepTOE COCTOSIHHE BEIIECTBA.
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2. AMopHBIe BemecTBa B IPUPOJE, TEXHHUKE, OBITY.

3.I'pybonucniepcHble CUCTEMBI, HX KTacCH(UKALMS U UCIOIb30BaHUE B IPO(ECCHOHATBHON JIESITENEHOCTH.
4.KocmeTnueckue reim.

5.IIpuMmeHeHne CYyCIIEH3UH U SMYJIbCUI B CTPOUTENBCTBE.

6.MuHepasbl ¥ TOPHBIE IOPOJIbI KAK OCHOBA JIUTOC(EPHI.

Tema 1.4.

Bopa. PacTBopsbl.
DJIeKTPOJIUTHYECKAS

AUCCOMUaAIUSA

ConepxaHue yueOHOTo MaTepuasia 14

1 | Boma. PacrtBopsl. PacrBopenume. Boma xak pactBopurens. PactBopumocTs BemecTB. HachimeHHEIE, 9

HEHACHIIIICHHBIE, IEPECHIIICHHBIC PACTBOPBI.
JemoncTpanun: PactBopumocts BemecTB B Boge. CoOnpaHne ra3oB METOJIOM BBITECHEHHUS BOAbL. PacTBOpeHue B
BOJIC CEpHOI KHCIIOTHI M cosieil aMMoHMsA. OOpaslbl KPHUCTAIOTHAPATOB. V3rOTOBICHHE THICOBOM IMOBS3KH.
[TpuroroBnenne KeCcTKOH BOJBI M YCTpaHEHHE €€ KeCTKOCTH. VloHuTeI. OOpa3ibl MHHEPAIbHBIX BOJ PA3IHIHOTO
Ha3HAuCHHUS.

2 | 3aBMCHMMOCTb PaCTBOPHMOCTH Ta30B, XHJIKOCTEH M TBEPIBIX BEIIECTB OT pa3jIMuHbIX (akTopoB. MaccoBas nois
PacTBOPEHHOTO BEIECTBA.

3 | DnexkTpoauTHyeckas AMCCONMANHUS. ODIEKTPOIUTHI M HEICKTPOIMUTHI. DIIEKTPOIUTHYECKAS JHCCOIMALIMSL.
JemoHcTpanuu: lcrnplTaHWe pPacTBOPOB OJIEKTPOJIMTOB W HEUIEKTPOIWTOB HA MPEAMET JHUCCOIHAIMH.
3aBHCHMOCTh CTEIIEHH 3JIEKTPOJMTUYECKON ANCCOILMAIMH YKCYCHOW KHCIIOTBI OT pa30aBieHHs pacTBOpA.

JIBIDKEHIE OKpAIIEHHBIX HOHOB B 3JIEKTPHUECKOM TOJIE.

4 | MexaHu3Mbl JIEKTPOJUTHYECKOH AUCCONMALMH I BEIIECTB C PA3IMYHBIMH THIIAMH XMMHYECKOH CBS3H.
I'mppatupoBaHHbIE 1 HETHAPATHPOBAHHBIC HOHBI.

5 | CreneHb 3J1eKTPOIUTHYECKOH Ancconnanuu. CHIbHBIE U cl1a0ble 31eKTPOoauThl. OCHOBHBIE OJI0KEHUS TEOPUU
IEKTPOIUTHIECKOH Arccorranyy. KnuciroTel, OCHOBaHUS U COJIM KaK AJICKTPOJIHTHI.

IIpakTnyeckue 3aHATASA: 4

JKecTkocTh BOJIBI M CLIOCOOBI €€ yCTPaHEHUSL.

IIpurorosneHue pacTBOpa 3aJaHHON KOHIIEHTPALIUH.

Pemenue 3aga4 Ha MacCOBYIO JOJIIO PACTBOPEHHOIO BEIIECTBA.

Kontpoabsnas padora o teme «Bona. PacTBopsl. DnekTponuTiueckas JUCCOLUALIS 1

CamocTosiTe1bHasi padoTa 00yJarommXcsi:

Pabora ¢ koHCIIekTamu, ydeOHBIMU TOCOOMIMH. [IoAT0TOBKA K MPAKTHIECKUM 3aHATHSIM, KOHTPOJIBHOM padorte.
BrmonHeHue qoMariaei paboTh.

IToaroToBka cooOIIeHMI MO MPOPMILHBIM U MTPO(HECCHOHATFHO 3HAYMMBIM dJIEMEHTaM COJIep)KaHus: PacTBopeHne kak
¢usnKo-xuMuueckuii npouecc. Temossie 3¢ exTs! pHu pacTBopennu. Kpucramtoruaparsl. [IpumeHnenne Bos! B
TEXHUYECKUX 11eJIX. JKeCTKOCTb BOBI U CIIOCOOBI ee ycTpaHeHHs. MUHepaIbHbIE BOJBI.

IToaroroBka pedeparos, pe3eHTaNH, TOKIAI0B, COOOIEHUN HAa TEMBI:

1.CoBpeMeHHBIE METOIBI 00e33apaXKUBAHMUS BOJIBI.

2.PacTBOpBI BOKPYT HAc.
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3.Bona kak peareHT U KaK cpeja Julsi XMMUYECKOro Ipoliecca.

4.Tumsl pacTBOPOB.

5.2Ku3np u gestensHOCTH C. AppeHnyca.

6. Bxiia oTeuecTBEHHBIX YYEHBIX B Pa3BUTHE TEOPHHU DIICKTPOIUTHICCKON AUCCOLMAIIN.
7.YcTpaHeHue )KECTKOCTH BOJIBI HA IPOMBIIUICHHBIX MPEANPHUSITHSIX.

Tema 1.5.
Knacendukamus
HEOPraHu4ecKux
COeMHEHN I U UX

CBOIICTBA

N3yuyeHune cBONCTB KUCIOT U OCHOBaHUIA.
BzanmoeiicTBre conel ¢ MeTalIaMH.
BzaumoneiictBue coneit 1pyT ¢ Apyrom.
T'uaposnus coJielt pa3IMuHOro TUIA.

ConepxaHue yueOHOTo MaTepuasia 20
1 | Kucaorel m ux cBoiicTBa. KHCIOTBI Kak SJCKTPONUTHI, WX KIACCUPUKAIMA II0 PA3TUYHBIM IPHU3HAKAM. 16
OcCoOCHHOCTH B3aUMOJCHCTBUS KOHIICHTPHUPOBAHHON CEpHOH W a30THOW KHCIOT ¢ MeTaimiaMd. OCHOBHBIC
CcrocoOBI OTYYICHHUS KUCIIOTHI.
Jdemoncrpanun: B3anmoselicTBre a30THON U KOHIEHTPUPOBAHHONW CEPHOM KUCIIOT C METaJJIaMU.
2 XuMHuyeckue CBOMCTBA KHCJIOT B CBeTe TEOPHHU IJIeKTPOJIUTHYECKOH AUCCOLUALMH.
3 | OcHoBanus W ux cBoiicTBa. OCHOBaHMS KaK JJICKTPOJIUTHI, UX KJIACCH(DHKAIMSA MO PA3IUYHBIM MPHU3HAKAM.
PasnoxeHre HEpacTBOPUMBIX B BOJIe OCHOBaHUil. OCHOBHBIC CIIOCOOBI MOJTyUSHHsI OCHOBAHHH.
Jemoncrpanuu: [TorydeHne u cBoiicTBa aM()OTEPHOTO THIPOKCHA.
4 XuMHnyeckue CBOHCTBA OCHOBAHMII B CBeTe TEOPUM 3JIEKTPOJIUTUYECKOM JUCCOLMALINH.
5 | Conn u ux cBoiicTBa. Cosu Kak 3ekTposauTel. Conu cpeiHie, KUCIble 1 OCHOBHBIE. XUMHYECKH CBOMCTBA coJiel
B CBETE TCOPHU ICKTPOTUTHICCKON TUCCOIHAIINH.
Jemoncrpamuun: HeoOpatumerit runponms kapOuma kanpnus. OOpaTHMBI THAPOIN3 COJICH Pa3IMIHOTO THIIA.
6 | Crmoco0sl moaydyeHus coieii. [ maponus coneid.
7 | Okcuanl M ux cBoiicTBa. CosieoOpasyrolue U Hecojeoopasyone okcuasl. OCHOBHBIC, aM()OTEPHBIC U
KHUCIIOTHBIE OKCUJIBI. 3aBUCUMOCTh XapakTepa OKCUIA OT CTENEHH OKUCICHHs 00pa3yIOIIero ero MeTasuia.
Hemoncrpamuun: [operne gocdopa u pacTBOpeHHE IPOIYKTa TOPESHUS B BOJIE.
8 Xumuyeckue cBoiicrBa okcuaoB. [lomyueHue okcuaoB.
JlaGopaTopHbie padoThI: 4

CamocTosiTe1bHasi padoTa 00yJarommxcs:

Pabora ¢ koHCIIeKTamHu, yueOHBIMU TTocOOMsIMH. [ToAaroTOBKa K Ta60paTOPHBIM M KOHTPOJIBHOH paboTam. BeimonneHue
JIOMarHei paboThI.

IMoxroroBka cooOmeHuii Mo HPOGHIBHBIM H TPO(GECCHOHATPHO 3HAYMMBIM 3JIEMEHTaM cojepxaHus: [IpaBuima
pa30aBiieHHsT CEpHOW KHCIOTHL. llcnomb3oBaHWE CEpHOM KHCIOTHL B NPOMBINIIEHHOCTH. Enkme menoum, ux
UCIIONIb30BaHWE B NPOMBINUICHHOCTH. ['alleHas W HeramieHass M3BECTb, €€ NPHMEHEHHE B CTPOUTENbCTBE. [ HIC H
anedactp, runcopanue. [lonsrue o pH pactBopa. Kucnornas, menodnast, HelTpaibHas Cpejibl pacTBOPOB.

[oaroroBka pedeparos, npe3eHTaNN, JOKIAI0B, COOOIICHNI HA TEMBbI:

1.CepHast KHCIIOTa — «XJ1€0 XUMHUIECKOH MPOMBIIIIICHHOCTH.
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2.Mcnonp30BaHNe MUHEPAJIbHBIX KUCIOT Ha NPEANPUATUSIX PA3INIHOTO TPOQHIISL.
3.OKcHIBI B CONU KaK CTPOUTEIbHBIE MaTEPHAIIbL.

4. Vctopus rumca.

5.IToBapeHHas COb KaK XUMHUIECKOE CHIPHE.

6. MHoroJIMKKil KapOOHAT KaNbLKs: B IPUPOJIE, B TIPOMBILIIEHHOCTH, B OBITY.

Tema 1.6.

Xumuyeckue peakuuu 1

Cogepxanue yueOHOTO MaTepHaa

14

Knaccupuxauusa xumMudeckux peakuuid. Peakumm coequHEHMs, pa3oKeHUS, 3aMelleHus, oOOMeHa.
Karamuruueckne peaknmu. OOpaTuMble W HEOOpaTHMBbIE PEAKIUH. [ OMOTEHHBIE M T'€TEPOTCHHBIE PEAKIHH.
DK30TepMHUUECKHE U YHI0TepMHUYEcKue peakiuu. JeMoHcTpanuu: [IpuMepsl HeOOpaTUMBIX PEaAKIMH, HIYIIHX C
00pa30BaHUEM 0CaJIKa, Ta3a I BOJBL.

TennoBoii 3¢ ekt XUMHYECKUX peakuuii. TepMOXUMUYECKUE YPABHEHHUS.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu. CTerneHb OKUCIeHUsl. OKHUCIUTENb U BOCCTAHOBIICHHE.
BoccranoButens u okucienue. Jemoncrpanmu: Mogenb anektponuzepa. Mojenb 3JI€KTPOIU3HON BaHHBI IS
IOy 9ICHIS AJTFOMHIHUS.

MeTtop 371eKTPOHHOr0 HajiaHca AJIsl COCTABJIEHUS] YPABHEHUH OKUCINTEIbHO-BOCCTAHOBUTEJIbHbBIX PeaKIUii.

CkopocTh XuMHYecKHX peaknmii. [loHATHE O CKOPOCTM XHMHUYECKHMX peakuuil. 3aBHCHMOCTh CKOPOCTH
XMMHUYECKHX pEaKIUHd OT pa3Iu4HbIX (aKTOPOB: NPHUPOJBI PEATMPYIOIIMX BEIIECTB, WX KOHLEHTpALHH,
TeMIepaTypbl, HOBEPXHOCTU CONPUKOCHOBEHHS U HCIOIb30BAHUS KaTaIN3aTOPOB.

JemMoHcTpanuu: 3aBHCHMOCTh CKOPOCTH pPEAaKLIHMH OT IPHUPOIBI PEarupyrollux BellecTB. BiammoneicTBue
pPacTBOPOB CEPHOM KHCIIOTHI C pacTBOpaMHU THOCYIb(ara HATpHUA Pa3IMYHON KOHIEHTPAMH WU TeMIepaTypshl.
Moienp KUIAIIETo Clost. 3aBUCUMOCTh CKOPOCTH XUMHUECKOH peakI[iy OT MPUCYTCTBUS KaTalau3aTopa Ha IpUMepe
Pa3I0KeHUs NEPOKCHIAa BOZOPOIA C HOMOIIBIO TMOKCHIA MapraHIiia U KaTauasbl.

4

OOpaTuMocTh XUMHYecKHX peakuuii. OOpaTumble W HeoOpaTHMBIE PEaKIMHU. XHUMHUYECKOE PaBHOBECHE H
CIOCOOBI €70 CMEIIEHHSI.

JlabopaTopHblie padoThI:

Peaxnust 3amelieHust Mein KeJie30M B pacTBOPE MEHOTO KyIopoca.
Peakuuu, naymue ¢ o0pa3oBaHHEM OCafKa, T'a3a WIH BOJIBL.

CKOpOCTh U 00paTUMOCTh XUMHUYECKUX PEAKITUH.

Karanwus.

W3ydenue BIUSHNSA pa3IMIHBIX ()aKTOPOB HA CKOPOCTh XMMHYECKHUX PEAKIIUH.
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CamocTosiTeIbHasi padoTa 00yJaroMuXCs:

Pabota ¢ koHcnektamu, y4yeOHbIMU nocoOussMu. [loaroroBka K JlabopaTopHbIM M KOHTPOJIbHOI pabotam. BeimonHenue
JIOMaIHen paboThl.

[MoaroroBka coobmieHnii N0 NpPOGUILHEIM M NPO(ECCHOHATBLHO 3HAYUMBIM JJIeMEHTaM conepxkaHus: [loHstue o0
JNEKTPOIHN3e. OIJEKTPOIM3 pPACIUIABOB. ODJIEKTPOIMU3 PACTBOPOB. JEKTPOIMTUYECKOE IIOMYyYEHHE aAIOMHUHUS.
[TpakTHyeckoe NpUMeHeHue AIeKTpoiau3a. [anbBaHomacTuka. ['anpBaHocTerus. PaguHupoBanne LBETHBIX METAJIOB.
Karamuz. ['omoreHHble W TeTeporeHHble KaTtanuzatopbl. [Ipomotopbl. Karamutuueckue simpl.  VMHruOUTOpPHI.
IIponsBoacTBO aMMHaKa: ChIPbE, alllapaTypa, HAy4HbIE IPUHLINIIBL.

[Toaroroska pedepatos, Mpe3eHTALHH, TOKIa0B, COOOIIEHIH HA TEMBI:

1.Peaknus ropeHHs: Ha IPOU3BOACTBE.

2.Peaknus ropeHus B OBITY.

3. BupryabHOE MOAECIUPOBAHNE XUMUYECKUX IIPOLIECCOB.

Cogepxanue yueOHOTO MaTepHaa

Tema 1.7. 1 | Meranabl. OCOOCHHOCTH CTPOCHHUS aTOMOB W KpHCTaUIOB. Dusmdueckue cBoiicTBa metamwoB. Kimaccudukanms
Metajaiasl 1 METAJJIOB 110 Pa3INYHBIM ITPU3HAKaM
HeMeTaJLJIbI Jemoncrpanun: Koyueknus MerayuioB. BzanMoelicTBre METa/uIOB ¢ HEMETa/uIaMHt (KeJie3a, IIMHKA U aJIFOMUHHS
C cepoii, AMOMHUHUS C HOJIOM, CYPBMBI C XJIOPOM, TOPEHHUE *Keje3a B XJope). [ opeHne Merayuios.
AJIIOMUHOTEPMHUSL.

2 | XumMunyeckue cBOICTBa METAJNIOB. DJIEKTPOXUMHUUECKHUH DS/ HAPSDKEHUH MeTalIoB. MeTaioTepMust.

3 | O6mue criocodbl moaydeHus MeTaaaoB. [lorstrne o Meramnyprun. [Tupomeramayprus, THAPOMETAIUTYPrUs U
anekTpometauryprus. CruiaBbl YepHBIE H I[BETHBIE.

4 | Hemeramiabl. OcOOCHHOCTH CTPOEHHS aTOMOB. HeMeTaulbl — IpocThIe BELIECTBa.

Jdemoncrpanun: Komnekuns HemeramwioB. 'openne HemetamioB (cepbl, docdopa, yrins). BritecHenne meHee
aKTHBHBIX TJIOTCHOB U3 PACTBOPOB MX COJICH OoJiee aKTUBHBIMU rajoreHaMu. KoyuteKiuy npoayKuid CHITMKaTHOH
NpOMBINUIEHHOCTH (cTekna, ¢apdopa, QasHca, IeMeHTa pa3IMuHBIX MapoK W Jp.) Mojenb NpOMBIIUICHHOH
YCTaHOBKH JJIsl IPONU3BOJICTBA CEPHON KHCJIOTHI.

5 3aBHCUMOCTb CBOWCTB rajioreHoB oT uX moJjo:kenusi B Ilepuonnueckoii cucreme. OKucIuTeNnbHbIE U
BOCCTAaHOBHUTCIILHBIC CBOﬁCTBa HEMCTAJIJIOB B 3aBUCHUMOCTH OT UX ITOJIOXKCHUS B pﬂ)ly BHCKTpOOTpHHaTeHBHOCTI/I.

JlabopaTopHblie padoThI:

3aKajKa ¥ OTITyCK CTaJIH.

O3HaKOMJIEHHE CO CTPYKTYPaMH CEpPOro 1 0eoro 4yryHa.
Pacnio3naBanue pyJ xenesa.

IIpakTuyeckune 3aHATHSA:

MeTramnbl.

Hewmeramier.

Ionyuenwue, cobupanue U pacrno3HaBaHUE ra3oB.
Pemenue sxcnepMMeHTaIbHBIX 33/1a4.
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CamocTosiTeIbHasi pad0Ta 00yJarOIINXCS:

Pabora ¢ koHcniekTamu, yueOHbIMH 1TocobusiMu. [lonroroBka K 1a00paTOpHBIM U KOHTPOJIBHON paboTe, MPaKTHYECKUM
3aHATUAM. BHIonHeHIE foMantHe paboTHI.

[loaroroBka cooOleHHH 1O NPOGHUIBHBIM M MPOQECCHOHAIBHO 3HAUYMMBIM 3JIEMEHTaM cozepkanus: Kopposus
METAJUIOB: XUMHUYECKash U INEKTPOXHUMHUYECKast. 3aBUCHMOCTb CKOPOCTH KOPPO3UH OT YCJIOBHH OKPYXKAIOMIEH CPEmbI.
Kitaccudukanms Koppo3uu METaJIIOB 110 pa3iMyHbIM Mpu3HakaM. CriocoObl 3aIUThl METAIUIOB OT KOPPO3HH.

[MpouszBoncTBo uyryHa u crand. llomydeHne HeMeTaIoB (PAKIMOHHOW MEPEeroHKOW IKHIKOTO BO3AyXa H
NIEKTPOJIN30M PACTBOPOB MM PACIUIaBOB 3JIEKTpOiHUTOB. CHIIMKAaTHAas MPOMBINUIEHHOCTh. lIpou3BOACTBO cepHOM
KHCJIOTHI.

[Toaroroska pedepaToB U MPE3CHTAINMN, TOKIAI0B, COOOMICHUN HA TEMBI:

1.McTopus nony4eHus: ¥ IPOU3BOJICTBA ATFOMHUHUS.

2.2NeKTPOIUTHYECKOE MOTydeHHE U paUHIPOBaHNE MEIH.

3.Ku3sp u nearensHOCcTh . J]9BH.

4.Ponp METAIIOB B HCTOPHH Y€TI0BEYECKOM IUBUIN3ALUH.

5.Ucropust oTe4ecTBEHHON YEpHON METAJLITYPIHUH.

6.McTopus 0TeUeCTBEHHOW LIBETHOM METaJLITypruu.

7.CoBpeMeHHOE METAIITYpPruiecKoe MPOU3BOJICTRO.

8.CrenanbHOCTH, CBSI3aHHbBIE ¢ 00pabOTKOIl METaILIOB.

9.Ponp MeTaioB U CIIJIaBOB B HAYYHO-TEXHHYECKOM IIpOrpecce.

10.Koppo3ust MeTayIoB ¥ CIIOCOOBI 3aLTUTHI OT KOPPO3HH.

11.1HepTHBIE MIH GJIATOPOAHBIE Ta3kI.

12.Posxparoiue conu — raJloreHsl.

13. UcTtopus mIBeACKOM CIMUKHU.

14. XyuMust METauioB B MOel MpoecCHOHATIBHON AEATEIHHOCTH.

15.Xumust HeMeTaJuIoB B MOel IpodecCHOHATBHON eI TEIEHOCTH.

16. Ilpumenenue TBepI0Tro 1 razoodpaszHoro okcuja yriepoga(lVv).

Paznen 2. 83
Opranuyeckasi XuMusi

Tema 2.1. Conepxanrie yueOHOTO MaTepuaia 18

OcnoBHble monsitust | 1 | IIpeamer oprannveckoii xumun. [Ipupo/iHbie, UCKYCCTBEHHbIE M CHHTETHUYECKHE OPTaHUYEeCKUE BELIECTBA. 16

OpPraHU4ecKoil XuMHuu
U TeOpHsl CTPOEHMS
OpPraHu4YecKux
coeMHeHHu

CpaBHCHI/Ie OPraHNM4Y€CKUX BECUICCTB C HCOPTaHUYCCKUMU.
BanentHocTh. XuMuueckoe CTPOCHUEC KaK NOPAJOK COCITMHCHHS aTOMOB B MOJICKYJIbI 10 BAJICHTHOCTH.

2 | Teopusi crpoennsi oprannydeckux coeqnnennii A.M. Bytiaeposa. OcHOBHBIE MTOJIOKEHUSI TEOPUU XUMUYECKOTO
CTPOCHHSI.

3 | H3omepus u uzoMepbl. XuMu4ecKre GOPMYIIbI K MOACITH MOJICKYJI B OPTaHHYCCKOW XUMHH.
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HaJIMYHIO (QYHKIIMOHAIBHBIX TPYIIIL.
JemoncTpanuu: Mojenu MOJIeKyJl TOMOJIOTOB U M30MEPOB OPraHNYEeCKUX COCTUHEHUI.

4 | Knaccudukanusi opranmueckux BemectB. Kitaccuukanys BemecTs 0 CTPOSHHIO YTIIIEPOTHOTO CKelleTa U

(S

T'omoutorn u romonorusi. Hayana nomenknaryper IUPAC.

JETUAPOTAIOTCHUPOBAHUS, AeTuaparTaiyn). Peaknuy 3amemienus. Peakimm n3oMepu3anuu.

6 | Knaccupukanuss peakumii B opraHmyeckoid xumuu. Peakumu mnpucoepnHeHus  (TMAPHPOBAHMS,
TaJlOTEHUPOBAHMSA, THAPOTAJIOTCHUPOBAHMS, TIuaparanuu). Peaknum — OTIICIVICHHMS  (AETMAPHPOBAHMA,

JladopaTopHbie padoThbI: 2
Krnaccudukanms opraHHYeCKHUX BELIECTB.
Knaccudukarnus peakuuii B OpraHIIecKOi XUMUH.
M3roroBnenue Moneneil MoJIEKyJl OpraHU4eCKUX BEIIECTB.
CamocTosiTe1bHast padoTa 00yJaromuxcs:
Pabora ¢ koHCTIEKTaMu, yaeOHBIME TTocoOmsamu. [loaroToBka K 1a00paTopHOi M KOHTPOIHHOM pabotam. BeimonaeHne
JOMAaIIHeH paboTHL.
[oxroToBka cooOmeHNt M0 MPOYWIBHEIM H TPOQPECCHOHATHHO 3HAYMMBIM JIIEMEHTaM cojepxaHus: [lomarue o
cyOcTpaTe U peareHTe. Peaknu OKHCICHUS M BOCCTAHOBIICHHUS OpraHMYecKHX BemlecTB. CpaBHEHHE KIacCH(UKAIIH
COCTUHEHUH U KJIACCHU(HUKAIINN PEaKINi B HEOPTaHUIECKOHW U OPTaHUIEeCKOH XHMUH.
IMoxaroroska peeparoB, Mpe3eHTAINMN, TOKIAI0B, COOOMICHUI HA TEMBI:
1.KpaTkue cBeieHHUs M0 HCTOPUU BOSHUKHOBECHHUS M PA3BUTHS OPTAaHMICCKOW XUMUH.
2. Kuznb u gesrensHocTh A.M. ByTineposa.
3.ButanusM u ero Kpax.
4.PoJib OT€YECTBEHHBIX YYEHBIX B CTAHOBJICHUU U PA3BUTUU MUPOBOM OPTaHUYECKON XUMUU.
5.CoBpeMeHHbIEC IPEACTABICHUS O TEOPUH XHMUIECKOTO CTPOCHUS.
Tema 2.2. Conepxanne yaeOHOT0 MaTepuaia 24
YrieBoaopoas! U MX 1 | AukaHbl. AJKaHbl: TOMOJIOTUYECKUH psiJl, U30MEPHSI U HOMEHKJIATypa aJIkaHOB. XMMHUUYECKHE CBOMCTBA aJKaHOB 20

NMPUPOJIHBbIC HCTOYHUKH

(MeTaHa, 3TaHa)Z TOPCEHUE, 3aMCIICHUEC, PA3JIOKCHUEC, ACTUAPHUPOBAHUC. HpI/IMeHeHI/IG aJIKaHOB Ha OCHOBE CBOMCTB.
IIEMOHCTpaIIl/Il/I: Fopeﬂne MeTaHa. OTHOIIIEHUE MeTaHa K pacTBOpaAM Me€pMaHraHaTa Kajius u 6pOMHOﬁ BOJC.

AJxkeHbl. OTWJIEH, €ro TOJyYeHHe (JernApupoBaHMEM STaHa, JACHOJIMMEpH3aluedl  MOIUATUIICHA).
T'omonoruueckuid psig, HM30MeEpHUsi, HOMEHKIATypa QJKEHOB. XHMHUYECKHE CBOMCTBA JTWJIEHA: TIOPEHHUE,
KaueCTBEHHbIE peaklyu (oOecnBeunBaHWe OpOMHOM BOJBI M pacTBOpa IepMaHraHaTa KajWs), T'MapaTtainms,
nonuMepu3anys. [IpuMenenne sTuIeHa Ha OCHOBE CBOCTB.

Jdemoncrpuun: ['openne stunena. OTHOLIEHHE 3TWIEHA K PacTBOpaM IepMaHTraHara Kaius M OpoMHOI Bone.
Tlonyuenue sTuseHa peakiueit JeruapaTaiuu 3TaHoa.

Juennl n kayuyku. [loHsaTre o queHax Kak yrieBoJopoAax C ABYMsl JBOMHBIMU CBA3sIMU. CoNpsKeHHbIE JTUEHBI.
Xumuueckue cBoiicTBa OyramueHa-1,3 wm um3ompeHa: oOecuBeyrBaHWE OpPOMHON BOABI M TOJNHMEPU3ALUS B

Kayuykd. HaTypanbHbIN 1 CHHTETHUECKHE KayuyKu. Pe3una.

Jdemoncrpauumn: PaznoxeHue Kaydyka T@pd HarpeBaHHUM, UCIbITAHUE MPOIYKTOB Ppa3NIOKEHUs Ha
HETIPEIeIbHOCTb.




Y, 2

HoHcron
nonHTEXHGCKHIL
Konnemx

FocyaapcTBeHHOe NpodheccMoHanbHoe obpa3oBaTenbHoe yupexaeHne Tynbckon obnacTu

MuHucTepcTBo 06pasoBaHua Tynbckoi obnacTu

«[lOHCKON MONMUTEXHWUYECKUN KOMNEmK»

HaumeHoBaHWe foKkyMeHTa: PaBouass nporpamma yuebHoit
OMCLLUNAKUHBI XUMUS
YcnosHoe o603HaveHue: PIMT OY[.09 43.01.09

Pegakuma Ne 1 Nner 7 n3 26

V3meHeHue Nel

3K3. KOHTPONbHbINA

4 AaxuHbl. ArnermieH. XMMAYeCKHEe CBOWCTBAa alleTHICHA: TOpeHHe, oOecIBeYMBaHHE OpPOMHOW  BOJEL,
MIPUCOCIMHEHUE XJIOPOBOAOpOoIa M TuapaTanus. [IpuMeHeHne ameTnieHa Ha OCHOBE CBOICTB. MexkiaccoBas
M30MEpUsI C alKaIueHaAMHU.

Jemoncrpanuu:l'openne anermneHa. OTHOUICHHWE alleTHIICHa K pacTBOpaM IIEpMaHTaHaTa Kaius H OpOMHOU
Boe. [lonmydyeHne aneTieHa — THIPONN30M KapOnaa KaabIus.

5 | Apenbl. benson.Xumudeckue CBOHCTBa O€H30/a: TOpEHHE, pEaKLIUH 3aMelleHus (raJoreHHpOBaHHE,
HHUTpoBaHue). [IpumeHeHne OeH3011a Ha OCHOBE CBOMCTB.
Jemonctpanuu: OTHOIEHNE OEH30J1a K pacTBOpaM IepMaHraHata Kajius 1 OpoMHOU BoJe.

6 | IlpupoaHble HCTOYHUKH YIJIeBOAOPOAOB. [IpupoHbIii ra3: cocras, IpUMEHEHHE B KAYeCTBE TOILIHBA.

Hedts. CocraB u nepepabotka Hedrtu. [leperonka vedru. HedrenmpoaykTar.

Jemoncrpanun: Komtekuust o6pasios Hedtr u Heprenpoaykros. Komnekuns «KaMeHHBIH yrois U NpoayKIus
KOKCOXMMHYECKOTO IPOU3BOCTBAY.

IIpakTHuyeckue 3aHATHUS:
AJNKUHBL. ApeHsl.

JlabopaTopHbie padoThbI:
O3HaKOMJICHHE C KOJIEKLIEH 00pa3IioB HEPTH 1 MMPOAYKTOB ee NepepaboTKy.

O3HaKOMJICHHE C KOJUIEKIHEeH KaydyyKoB 1 00pa3aMu U31eIuii U3 Pe3HHBI.

CamocTosiTeTbHasI padoTa 00yJAIOIINXCSA:

Pabora ¢ xoHCcHekTamu, y4eOHBIMHU MocoOusmMu. [ToaroToBka k nabopaTopHON M KOHTPOJIBHON paboTam. BeimonHeHue
JIOMartHei paboThl.

IMoaroToBka cooOIIECHUI MO0 MPOPUIHLHBIM U MPO(HECCHOHAIBLHO 3HAYUMBIM 3JIeMeHTaM cojepxanus: [Ipaswio B.B.
MapkoBHuKoBa. Kinaccupukamuss 1 Ha3HadeHHE KaydykoB. Kiaccudukanuss w HazHaueHHE pe3WH. BymkaHm3amus
kaydyka. [loyiydyeHue aneTnieHa MHUPOJIM30M MeTaHa M KapOuaHbIM criocoboM. Tpumepusanus aneTuieHa B OEH30.1.
Peaknus mommMepu3anuy  BUHIWIXJIOpUAA. [IONMWBHHIIXIOPHI © e€ro mnpuMeHeHuWe. [loHATHE 00 SKCTpaKIWu.
Boccranosnenne HUTpoOEH301a B aHWIWH. ['oMonorudeckuid psij apeHoB. Tomyos. HutpoBanue Toiyosa. TpoTwi.
OCHOBHBIE HaNpaBJICHHUs IPOMBIIUIEHHOH TepepaboTKH MPUPOTHOTo Ta3a. [lomyTHEIN HeQTIHOH ra3, ero nepepaboTka.
Kokcoxumudeckoe MPOU3BOACTBO M €r0 MPOAYKIWs. I[Iporecchl NMpOMBINUICHHON mNepepadOTKH He(TH: KPEKHHT,
pudopmuHr. OKTaHOBOE YHCIIO OEH3MHOB U LIETAHOBOE YUCIIO TU3EIHLHOTO TOTUINBA.

IToaroroBka pedepartos, Mpe3eHTAIHH, JOKIAI0B, COOOIIEHUI HA TEMBI:

1.Oxonoruyeckue acreKThl UCTOJIb30BaHUS YTIIIEBOJOPOIHOIO CHIPBSI.

2.DKOHOMMYECKHE ACTIEKThI MEKAYHAPOJHOTO COTPYIHUUECTBA MO UCHOIB30BAHUIO YIIIEBOJOPOIHOTO CHIPBSI.
3.HcTopus OTKPHITHA U pa3pabOTKH ra30BhIX M HEPTIHBIX MECTOPOXKAEeHUH B Poccuiickoit dexepannn.

4. XvuMust yTIeBOIOPOTHOTO CHIPhS ¥ MOSI Oy Tytast mpogeccusi.

5.¥YT1eBoaopoAHOE TOIUIMBO, €r0 BU/Ibl U HA3HAUYEHUE.

6.CuHTEeTHYECKHE KaydyKH: HCTOPHS, MHOTO00Opa3ne 1 NIePCIIEKTHBHI.

7.Pe3nHOTEXHUYECKOE TPOU3BOJICTBO U €r0 POJb B HAYUHO-TEXHUUECKOM MpOrpecce.

8.He(1b 1 ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJTHOT'0 MEXYHAPOAHOT'O COTPYAHHUYECTBA.
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9.ApomaTndecKkue yrieBoAOpOIbI KaK ChIPbE IS TPOU3BOACTBA IECTHIIHIOB.

Tema 2.3.
Kucaopoaconep:xamme
opraHmveckKue
coeuHeHus

Coneprxanue y4eOHOTO MaTepuana

22

1

Cnuptsl. [lonyuenne staHosma OpOXKEHHEM TJIFOKO3bI M THIpaTalved sTuwieHa. [ MIpoKcuibHas Tpylia Kak
¢ynkironanpHas. IIoHATHE O TIpEIENTBHBIX OHOATOMHBIX CIIUPTaX.

I'muuepuH Kak IpeacTaBUTEh MHOIOATOMHBIX CIHUPTOB. KadecTBeHHas peakiuss Ha MHOTOATOMHBIE CIIHPTBHI.
[IprmeHeHne rmneprHa.

Jemoncrpanuu: OxucieHue cnupra B anpaerui. KauecTBeHHbIEe peakiiii Ha MHOTOQTOMHBIE CITUPTHI.

XumuyeckHe cBOMCTBA 3TAHOJIA: B3aUMOJEHCTBUE ¢ HATPHEM, 00pa30BaHue MPOCTHIX U CJOKHBIX I(PUPOB,
OKHCJICHHe B aabAerua. IIpuMeHeHue 3TaHONa Ha OCHOBE CBOMCTB. AJIKOTOJH3M, €ro IOCHEICTBUS HU
IpenynpexICHNUE.

®enos. Ouznueckre W XUMHYECKUe CBOMcTBa (eHona. B3ammHOe BiIMSHHE aTOMOB B MOJIeKyje (eHoma:
B3aUMO/ICHCTBUE C THAPOKCUIOM HATPUS U a30THOM Kuciiotoil. [IpumeHnenne deHona Ha OCHOBE CBOMCTB.
JemoncTpanuu: PactBopumocTts (heHONa B Boze Ipu OOBIYHON TeMIlepaType M NpHu HarpeBaHuu. KadecTBeHHBIC
peakiuu Ha (heHOIL.

Aabaerunbl. [Tousatie 00 ambaerugax. ANbACTHAHAs TPyNna Kak (QyHKIHOHANbHas. DopMmanbIeruj U ero
CBOWCTBA: OKHCJICHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMI cHHPT. [lomyueHue
AJIBJICTHUIOB OKUCIICHHEM COOTBETCTBYIOIIMX CITUPTOB. [IpuMenenune hopMaibIeriia Ha OCHOBE €ro CBOMCTR.
JemoHncTpanmsi: Peakiys cepeOpsiHOro 3epkajia anbaernioB. OKHCIEHHE allbJIeru/IoB B KUCIOTY C MOMOUIBIO
runpokcuma meau(1l).

KapG6onoBbie kuciaorsl. [lonstue o xapOoHOBBIX KHcioTax. KapOokcuipHas rpynmna kak (QyHKIHMOHaJIbHAS.
I'omonorudyeckuii psn NpenenbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlomydeHme KapOOHOBBIX KHCIOT
OKHCIICHHEM aJbJETUJIOB.

XumMuyeckue CBOMCTBA YKCYCHOWH KHCJIOTBI. OOIME CBOWCTBA C MHUHEPATbHBIMU KHCJIOTAMH M PEAKIUs
stepudukanmu. [IpuMeHeHHe YKCYCHOW KUCIIOTHI Ha OCHOBE CBOMCTB. BhICIIME »KHpHBIC KHCIOTHI Ha MPUMEPE
MaJbMUTUHOBOM U CT€APHUHOBOM.

Caoxnbie 3pupsl U kKupbl. [lonyueHne CIOXKHBIX Y(QUPOB peakimed dtepuduranuu. CloxHbIE SQUPH B
NpUpoze, uX 3HaYeHHe. [IpruMeHeHre CITOKHBIX 3(HPOB HA OCHOBE CBOMCTB.
Jemoncrpanuu: Komrekuus 3pupHBIX Macen.

Kupser xak cinoxabie 3¢upsl. Kimaccudukanus xupoB. XMMHYECKHIE CBONCTBA KUPOB: THAPOIU3 U THAPUPOBAHHE
KUAKUX XUpoB. [IpuMeHeHNe )KUpoB Ha OCHOBE CBOICTB. MbLia.

YraeBoapl. YrieBoasl, X KiaccupuKanus: MOHOcaxapuisl (TNIOKo3a, (GpyKTo3a), aucaxapuisl (caxaposa) M
nosmcaxapuisl (Kpaxmai U LHEeJUTioI03a).

Jdemoncrpammun: Peakius cepeOpsHOro 3epkajia TIIOKO3bl. OKHCIICHHE TJIOKO3bl B KHCIOTY C ITOMOIIBIO
runpokcuaa menu(Il). Kauectsennas peaxkuus Ha Kpaxmail.

22
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9 | I'moko3a — BeNIECTBO € IBOMCTBEHHOI (YHKIHMeHdl — aJbAernaoCHupT. XUMHYCCKHE CBOWCTBA TIIFOKO3BI:
OKHCJICHHE B TNIFOKOHOBYIO KHCIIOTY, BOCCTAHOBIICHHE B COPOUT, crimpToBOe OpokeHne. [IpuMeHeHne TIroK036! Ha
OCHOBE CBOICTB.

3HaYCcHHE YTIICBOIOB B KHUBOH IPUPOJIE U KU3HH YeJoBeKa. [[OHATHE 0 peaKIusIX MOJMKOHICHCAIINH U THAPOII3a
Ha MpUMEPE B3aUMOMPEBPAICHHI: TIII0K03a —> MOJIUCaXapu/l.

CamocTosiTeTbHAsI padoTa 00yJaIOIMINXCS:

Pabota ¢ koHCIIeKTaMu, y4eOHbIMU nocoOusiMH. [1oroToBKa K 1a00paTOpHOW M KOHTPOJIBHOW padoTaM. BeimonHeHue
JoMalrHei paboThl.

[MoaroroBka cooOuieHUit N0 NPOGMIBLHBIM M NPO(ECCHOHAIBFHO 3HAYMMBIM JJIEMEHTaM COAEpXKaHUs: MeTHIoBbIi
CHHPT M €ro MHCIOJb30BAHHE B KAayecTBE XHMMHYECKOTO ChIpbi. TOKCHMYHOCTH METaHOJA M IIPaBUIA TEXHUKU
Oe3omacHOCTH TIpH paboTe ¢ HUM. DTWICHIVIMKONb W €ro NpHMEHEHHE. TOKCHYHOCTh ITHIICHTIHMKONS WM IpaBHiIa
TEeXHUKH Oe30racHOCTH IpH padote ¢ HuM. [lonydenue GpeHonaa U3 NPOSYKTOB KOKCOXHMHUYECKOTO POU3BOJICTBA U U3
Oenzona. [lomukonneHcamus ¢opmanpieruga ¢ (eHoroM B (GeHOIOPOPMANBIACTHIHYIO CMOIY. ALETalbIACTH]I.
[TonsiTve 0 KeTOHax Ha IpuUMepe aneToHa. [IprMMeHeHHe aleToHa B TEXHWKE W MPOMBIIUIEHHOCTH. MHOroodpasue
KapOOHOBBIX KHCIIOT (IaBesieBas KUCIOTa KakK JIByXOCHOBHAS, aKpWIOBas KHCJIOTa Kak HempeJenbHas, OeH30iHas
KHCIIOTa Kak apomaruueckas). [lneHkooOpasyromme Maciaa. MOJOYHOKUCIOE OpOKEHHE TIIIOKO3bl. 3aMeHa XHUPOB B
TEeXHHKE HETHIIEBHIM ChIpheM. CHHTeTHYECKHEe MOoloIIne cpeacTBa. Kuciomonounsie npoaykTel. CHtocoBaHHE KOPMOB.
Hurposanue nemnonosst. ITnpoxkcunuH.

[Moaroroska pedeparos, Mpe3eHTAIMH, TOKIaJ0B, COOOIIEHHH 110 TEMaM:

1. YrneBojsl U UX pOJib B )KMBOU MpPUPOJIE.

2.CTpoeHHe TIIOKO3BI: HCTOPHS Pa3BUTHS IPEICTABICHIH U COBPEMEHHBIE BO33PEHUS.

3.Pa3Burue caxapHoil npoMelluIeHHOCTH B Poccuu.

4.Ponb yrneBosoB B Moel Oyayiiei npodeccnoHaIbHOM AesTeTbHOCTH.

5.Meranon: xemoduus u xeMohoous.

6.JTaHoN: BeNMYaiiliee 6Jaro U CTPAIIHOE 3110.

7.AnKoronusm u ero npoQuiIakTHKa.

8. MHoOroaToMHbIe CIUPTHI ¥ MOs1 Oyaymast npodeccnoHabHAs IS TEIbHOCTD.

9. ®opmanbaern]] Kak OCHOBA MOJYICHHUS BEIIECTB M MAaTEPHAIIOB I MOEH IpodeCCHOHANBHOM AeITeNbHOCTH.
10.MypaBbrHasi KHCIOTa B IPUPOJIE, HAYKE W MMPOU3BOJICTBE.

11. Ucropus ykcyca.

12. CioxxHble 5UPBI U UX 3HAUCHHE B IPUPO/IE, OBITY M IIPON3BOJICTBE.

13.2Kupsl kak NIpOIYKT NUTAHUS U XUMUYECKOE ChIPBE.

14. 3amMeHa )KUPOB B TEXHUKE HEMUILEBBIM CHIPHEM.

15. HexBaTka MpOOBONBCTBHS KaK r1100aIbHast Mpo0ieMa 4eI0BeYeCTBa U ITyTH €€ PEIICHMS.




FocyaapcTBeHHOe NpodheccMoHanbHoe obpa3oBaTenbHoe yupexaeHne Tynbckon obnacTu

MuHucTepcTBo 06pasoBaHua Tynbckoi obnacTu

«[lOHCKON MONMUTEXHWUYECKUN KOMNEmK»

Y, 2

HoHcron
nonHTEXHGCKHIL
Konnemx

HaumeHoBaHWe foKkyMeHTa: PaBouass nporpamma yuebHoit
OMCLLUNAKUHBI XUMUS
YcnosHoe o603HaveHue: PIMT OY[.09 43.01.09

Pegakuma Ne 1 Nner 7 n3 26

V3meHeHue Nel

3K3. KOHTPONbHbINA

16. Mpu1a: mpommuioe, HacTosIee, Oymymiee.
17. CpezacTBa FUTHEHBI HA OCHOBE KHCIIOPOCOAEPKAILUX OPTAaHNYECKUX COSUHEHUI.
18.Cunrernueckue Moromue cpeactsa (CMC): TOCTOMHCTBA U HEJOCTATKHU.

Tema 2.4.
A3zoTcoaep:kamme
OpraHM4eckue
coeJJMHeHH.
IMonumepsbl

Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha I/I,HGHTI/I(I)I/IKaIII/IIO OpPTraHUYCCKUX COG,Z[PIHCHI/Ifl.
Pacnio3naBanue miacTMacce U BOJOKOH.

Coneprxaane yaeOHOTO MaTepuana 19

1 | Amunsl [Torsarre 06 aMuHaX. AMudaTrndecKkue aMIHbL, X KilacCH()UKAIUI 1 HOMEHKJIaTypa. AHWINH, KaK 17
opranndeckoe ocHoBaHHe. [losrydeHne aHuInHa U3 HUTpoOeH3o0a. [[puMeHeHne aHIIHA Ha OCHOBE CBOMCTB.

JeMoucTpanuu: BzaumoseiicTBue aMMuaka 1 aHIJIMHA C COJISTHOM KHCIOTOM. Peakius anuinmHa ¢ GpoMHOI BOJIOM.

2 | AMMHOKHCJIOTBI. AMHHOKHCIOTH KakK aM{oTepHble IU(YHKIHMOHAJBHBIE OPraHHYECKHE COCIUHCHUS.
XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT. B3aMMOJICHCTBHE CO MIETOYaAMH, KHCIOTaMH U JPYT C IPYroM (peakius
nonuKoHAeHcanun). [lentuaHas cBA3b U MOMUNENTHAbL. [IpUMeHeHne aMHHOKHCIIOT Ha OCHOBE CBOMCTB.

JemoncTpamun: /loka3aTenbCTBO HATMYUUS (YHKIMOHATBHBIX IPYII B PACTBOPaX aMUHOKHUCIIOT.

3 | Beaxu. [lepBuynas, Bropu4Hasi, TpeTHYHASI CTPYKTYPbI O€IKOB. XUMHYECKHE CBOMCTBA OEJIKOB: TOPEHUE,
JIeHaTypalusi, THIPOJIH3, [[BETHBIE Peaky. brosornyeckne GpyHKINU OEIIKOB.

Jemoncrpanuu: PactBopenue u ocaxeHue OenkoB. LIBeTHble peakuuu 6e1KkoB. ['opeHre nTuubero nepa u
LIEPCTSHOW HUTH.

4 | Ilosmamepsl. benku n nmonucaxapuabl Kak OMOTIONINMEDHI.

ITnactmaccel. IlonydeHue moIMMEPOB peakiei IoIMMepHU3allui U ITOIUKOHIeHCalnu. TepMoIIacTHIHbIE 1
TepMOpeaKTHBHBIE IUTacTMacchl. [IpencraBurenu actmace. Bonokna, ux kinaccugukanus. [lonydeHne BOJIOKOH.
OTnenbHBIEe IPEICTABUTENIN XUMHUECKUX BOJIOKOH.

JladopaTopHbie padoThI:

AMUHBL.

AMUHOKHUCIIOTBI.

benku.

W3y4yeHune cBONCTB OEIIKOB.

IIpakTHyeckue 3aHATHUS: 2
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CamocTosiTe1bHAS Pa00Ta 00yIAFOIIIXCS:

Pabota ¢ koHCIIeKTamMu, y4eOHbIMU TTocoOusiMu. [loAroToBKa K 1a00paTOPHOH U KOHTPOJIBHON paboTam, NpaKTHYECKUM
3aHATHAM. BEIonHeHne qomMamHei paboThL.

IMoaroroBka cooOmeHnii 1O NPOoQUIBHBIM ¥ NPO(GECCHOHATIBHO 3HAYMMBIM  JJIEMEHTaM  COJCPXKaHUS:
AMWHOKanpoHOBass KHCIOTa. Vcrmomp3oBaHME THAPONN3a OENKOB B NPOMBIIUIEHHOCTH. [lonmmBuHMIXIOPHT,
noaurerpadTopaTHieH  (teduon). DeHonodopmanbaeruaneie  mwiactMaccsl.  Lemtymoun.  [IpomblinuieHHOE
MIPOM3BOJICTBO XMMUYECKMX BOJIOKOH. KampoH Kak mpeacTaBUTENb OIHAMUIHBIX BOJIOKOH.

IMoaroroska pedeparos, Mpe3eHTALH, TOKIIAI0B, COOOIIEHUH IO TEMaM:

1. AMMHaK 1 aMHUHBI — OECKHCIIOPOAHBIE OCHOBAHUSL.

2.AHMIMHOBBIE KPAaCUTEIIH: HCTOPHS, IPOU3BOCTBO, IEPCIEKTHBA.

3.AMHUHOKHUCIIOTHI — aM(OTEPHBIE OPraHUYECKUE COSTUHEHUSL.

4. AMMHOKHCIIOTBI — «KHPITUYUKI OCIKOBBIX MOJICKYIL.

5.CuHTeTHYeCcKUE BOJIOKHA HA aMUHOKHCIOTHOM OCHOBE.

6.2Ku3Hb 370 c11oco0 cymecTBOBaHNS OSTKOBBIX TEII.

7.CTpyKTYyphI O€JIKa U ero AeCTpYKTYypHPOBaHHUE.

8.buonormueckue QyHKIIH OEITKOB.

9.benkoBas 0CHOBa UMMYHHTETA.

10.CITNUJ u ero mpoduirakTuka.

11. lepuuut Oeikxa B HHUIIEBBIX IPOJIYKTAaX M €ro MPEOJOJICHHE B paMKaxX IJI00aJbHOI IPOJIOBOIBCTBEHHOM
MIPOTPaMMBI.

12. Xumust 1 OHOJIOTHS HYKJICHHOBBIX KHCIIOT.

Bcero:

181

Jl1s XapaKTepUCTUKU YPOBHS OCBOCHHUS y4eOHOI0 MaTepHaia UCIONb3YyIOTCS CIEAYIOIINEe 0003HAYEHNUS:

1. — o3HaKoMHTENBHBIN (Y3HaBaHHUE paHEE U3yYEHHBIX O0BEKTOB, CBOMCTB);

2. — penpoAYKTHBHBIH (BBINOJIHEHHE AEITEIBHOCTH M0 00pasily, MHCTPYKLIUHU UITH 1101 PYKOBOACTBOM);

3. — IPOAYKTHBHBIH (TUTAHUPOBAHHUE M CAMOCTOSATEIBHOE BHITIOIHEHUE JIESITETbHOCTH, PEIICHUE TPOOJIEMHBIX 3a/1a4).
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3. YCJIOBUSI PEAJIM3ALINY PABOYEI TIPOTPAMMBI YYEBHOM
TACHATITAHBI

3.1. Tpe6oBaHusl K MUHMMAJILHOMY MaTepUaIbHO-TEXHHYECKOMY 00ecnedeHUI0

Peanm3arnus nporpaMMbl JTUCITUIUIMHBI TPEOyeT HATH4UMs y4eOHOT0 KaOMHETa XUMUHU.
O6opynoBaHue yaeOHOT0O KabUHeTA:

— MOCaIOYHBIC MECTA 110 KOJIMYECTBY 00yJaIOIIIXCS,

— pabodee MecTo IpenoaBarers,

— KOMIUICKT 3aKOHOJIATEIbHBIX M HOPMATUBHBIX JIOKYMEHTOB,
— KOMIUIEKT Y4eOHO-METOUIECKON JOKYMEHTAIIHH,

— JIEMOHCTPAIMOHHBIN CTOII,

— JIOCKa ayJUTOpHAs,

— BBITSDKHOM mIKad,

— y4eOHO-HarJIS AHBIC ITOCOOUS 110 XUMHUH,

— nabopaTopHoe 000pyIOBaHUE.

TexHuueckue cpeacTBa O6y‘IeHI/Iﬂi
— KOMIIBIOTEP C JIUUCH3WMOHHBLIM ITPOrpaMMHBIM O6GCHG‘-IGHI/IGM, HMCIOIIUM BBIXOI B CETh

HNuTepHer;

— MYJIbTUMEIAA IIPOEKTOP;
— IIPUHTED;
— MIPOrpaMMHOE 0OecIIeYeHHUE.

3.2. UndopmaunonHoe odecrieyeHue 00ydeHHus

ITepedenn yyeOHbIX n3nanuii, UHTEpHET-pecypcoB, JONOJIHUTEIBbHOMI JTUTEPATYPBI

OcCHOBHBIC HCTOYHHUKH:

labpuensu  O.C., OctpoymoB W.I'. Xumus nansg mpodeccuit M CHEIHATBHOCTEH
TEXHUYECKOTO MPOPMIsl: YICOHUK A CTYHA. YUpexAeHU cpen. mpod. oOpa3oBaHus. -
M.: Axkagemus, 2014.

lNabpuensu O.C., OctpoymoB WU.I'., OctpoymoBa E.E. u ap. Xumus nns mpodeccuit u
CMELUAIBbHOCTEH €CTECTBEHHO-HAyYHOI0 NpOoQmiIs: y4eOHUK Uil CTYA. YUPEeKICHUH
cpen. mpod. odpazoBanus. - M., 2014.

I'abpuensun O.C., OctpoymoB W.I'. Xumuss i mnpodeccuil u  crenuaabHOCTEH
COLIMAJIbHO-9)KOHOMHUYECKOTO W TyMAaHHUTAapHOrO Mpoduiiel: y4eOHHUK Mg CTYA.
yupexaeHuii cpen. npod. odpazosanus. - M., 2014.

INabpuensu O.C., OctpoymoB WN.I"., CnaaxoB C.A., JopodeeBa H.M. IlpakTukym: yueoO.
nocodue U1 CTy. YUpexaeHui cpel. mpod. oopazoBanus. - M., 2014,

lNabpuensa O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumusi: mocoOue sl MOJATOTOBKH K
EI'D: yue0. ITocobue i cTya. yupexaeHnuit cpen. npod. odpasosanus. - M., 2014.
lNabpuensa O.C., JIvicoBa I'.I'. Xumus. Tectol, 3amaun u ynpaxkaenus: yue0. [locooue
IUISL CTYA. yupexaeHuit cpen. npod. odpasosanus. - M., 2014.

Epoxun FO.M., KoBanesa .b. Xumus nns npodeccuit u cnennaabHOCTER TEXHUYECKOTO
U €CTEeCTBEHHO-HAyyHOro mnpo¢uiel: y4yeOHUK M CTYyA. yUpexaeHuil cpen. mpod.
obpazoBanus. - M., 2014,
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8.

9.

10.

11.

Epoxun IO.M. Xumus: 3agaun u ynpaxHeHus: yueO. [Tocobue mis cTya. yupekIaeHHd
cpen. mpod. obpazosanus. - M., 2014,

Epoxun FO.M. COopuuk TecToBbIX 3amaHuii mo xumuu: yueO. [locobue mns crym.
yapexaeHui cpen. mpod. oopazosanus. - M., 2014,

Epoxun F0.M., KoBaneBa 1.b. Xumus mis npodeccuii 1 cnennanbHOCTEH TEXHUYECKOTO
npoduIst. DIEKTPOHHBIN Y4eOHO-METOAUYECKUI KoMILIekc. - M., 2014.

CnankoB C. A., OctpoymoB W.I'., Tl'abpuensu O.C., JlykpsinoBa H.H. Xumusa nus
npodeccuii U CIEUaTbHOCTEH TEXHHUYECKOro mpoduis. DIEKTPOHHOE MPHIIOKEHHE

(37eKTpOHHOE yuyeOHOE U3/IaHKe) IS CTYA. YUPESXKICHUH cpell. mpod. odpazoBanus. - M.,
2014.

I[OHOJIHI/ITBJII)HBIC HCTOYHHUKH:

1.

2.

10.

11.

12.

13.

INa6puensu O.C. Xumusi: yuel. st CTyI. yupexkaeHuit cpen. npod. odpazoBanus / O.C.
["abpuensu U.I'. Octpoymos.- M.: Akanemus, 2011.- 336 c.

[Nabpuensn O.C. Xumus B TecTax, 3afayax W ynpaxHeHusx: yueO. [Tocobue ans crya.
yupexaenuit cpen. npod. odOpazosanus / O.C. TIabpuensn, [.I. JleicoBa.- M.:
Axanemns,2011.- 224 c.

[Nabpuensn O.C. Xumus. 10 knacc: KOHTPOJIbHBIE U MIPOBEPOUHbIE PaOOThI K y4EOHUKY
O.C. T'abpuensina «Xumus.10 xiacc. baszoBwiit ypoBens» / O.C. TI'abGpuensn, IT.H.
bepeskun, A.A. Ymakosa.- M.: [Ipoda, 2009.- 253 c.

['abpuensn O.C. Xumus. 11 kimacc: KOHTPOJIBHBIE U MPOBEPOYHBIE pabOTHI K y4eOHUKY
O.C. Tabpuensna «Xumus.ll xiacc. basosbiit yposenb» / O.C. TI'abpuensn, IT1.H.
bepeskun A.A. Ymakosa.- M.: JIpoda, 2010.- 220 c.

I'abpuensan, O.C. Xumusa. 10 kiacc: pabouas terpaap k yueObHuky O.C. ['aGpuensna
«Xumus. 10 kimace. bazossiii ypoenby / O. C. I'abpuensH, A.B. fAmykosa.- M.: [Ipoda,
2010.- 143 c.

Iabpuensa O.C. Xumus. 11 kmacc: pabouas terpaap k yduebnuky O.C. [NaGpuensna
«Xumus. 11 kinace. bazossiii ypoenby / O. C. I'abpuensH, A.B. fAmykosa.- M.: [Ipoda,
2011.- 192 c.

Iaopuensst O.C. Xummst. 11 kmacc: yueb. mis obmieodpaszosar. yupexaenuit / O.C.
I"a6puensu I'.I". JIsicoBa.- M.: [Ipoda, 2002.- 368 c.

I'apa H.H. KontponbHbie 1 ipoBepouHbie padoTsl mo xumun. 10-11 ki1..: Meroa.mocobue
/ H.H. T'apa, M.B. 3yeBa [DnektponHsiii pecypc].- M.: JIpoda, 2001.- 144 c.pdf

I'yzeit JI.C. Xumust. 10 knace: Yueb.ams obmeoOpazosar. yued. 3aBenenuit / JI.C. T'yszei,
P.I1. CyposueBa.- M.: JIpoda, 1999. -240 c.

Epeirun /I.I1. 3amaum u mpumepbl MO XUMHH C MEXIPEIMETHBIM COJEPKAHUEM
(cieunpenmetsl): Yueb.mocodbue ans CIITY/ JI.I1. Epeirun, A.K. I'paboBslii.-M.: Beici.
mK., 1989.-176 c.

EcrectBo3nanue. bazoBelii ypoBens. 10 xi1.: y4ue0. [yis obmeoOpa3oBaT. yupexaeHui/
O.C. T'abpuensa NU.I'. Octpoymos, H.C. IlypeimeBa, C.A. Cnagkos, B.1. CuBornazos
[OnekTponHsIii pecypc] - M.: [Ipoda, 2013.- 329 c. pdf

3wikoBa, E.B. Xumus B rabnunax: 10-11 kmaccsl: yae6.mocodue/ E.B. 3pikoBa, E.A. - M.:
Benrana-I'pad, 2009.-352 c.

JleBuna, 3.M. Bechb Kypc IIKOIBHOM MPOrpaMMbl B cxemax W Tabnuuax: xumus / .M.
JleBuna [OnextponHslit pecype] - Cnb.: Tpuron, 2007.- 173 c.pdf
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14

15.

16.

17.

18.

19.

20

. Hazaposa T.C. Opranuzanusi paboThl JJabopaHTa B IIKOJIEHOM KaOuHeTe XxuMuu: KH. s
yuutens/ T.C. Hazaposa, A.A. I'pabeuxuii, B.H. Anekcunckuii.- M.: Ilpocsemienue,
1984.- 160 c.

Hosommuckuii H. Y. Oprannueckas xumus. 11 knacc. ba3oBeiii ypoBeHb: Y4eOHUK AJist
obmeobpazoBarenbHbx yupexaenuii/ H.M. Hosommuckmii, H.C. HoBommHcKkas.- M.:
000 «THU]J «Pycckoe ciioBo — PCy», 2009.- 176 c.

[Tnuyruna I'.B. Xumus u noBceaHeBHast )ku3Hb yenoBeka / ['.B. [Tnuyruna
[DnexTpoHHsIi pecype] - M.: Ipoda, 2004.- 252 c.djvu

Pymsutuc I'.E. Xumus. Opranndeckas xumusi. 10 ximacc: yue6. miast oOuieoOpa3osar.
YUpEKIACHUHN C MPUIJI. HA JEKTPOH. HocHuTelne: 6a3oBbiid ypoBeHb / I'.E. Pymasutuc, ®.I'.
®enpaman.- M.: Ilpocsemenue, 2011.-192 c.

Pymsutuc I'.E. Xumus. OcHoBbl o0mieit xumun. 11 kmacc: yuel. mis o6meodpaszoBar.
YUPEKACHUH C MPWI. HA AJIEKTPOH. HOcHuTene: 0a3oBbiil ypoBeHs / I.E. Pymsutuc, @.I'.
®enbaman.- M.: Ilpocsemenue, 2011.-159 c.

Promuna A.A. Jlumaktudeckuil Marepuan 1Mo XUMUU (3aJaHusl ISl CaMOCTOATEIbHOU
pabotel yuanmxcs): Yue6. mocobue mist [ITY/ A.A. Promuna, T.U. I'puropsesa.- M.:
Bricmi. mik., 1988.-88 c.

. @enpaman @.I'. OcHoBel 00mmIeH xumuu: [1po6. Yued nmocodme mist 11 kit

cpen.k./ @.I'. ®enpaman, ['.E. Pynsutuc.- M.: npocsemenue, 1989.- 96 c.

21

22

23

. Xumus. 10 kiacc: yued. mis oomieoopasosar. yupexaenuii / O.C.I'abpuessa, O.H.
Mackaes, C.1O. Ilonomapes, B.U. Tepenun.- M.:JIpoda,2003.- 304 c.

. IIBetkoB JI.A. Oprannueckas xumusi: Yue0.1 st ygamuxcst 10-11 . obmeobpasosar.

yue0. 3aBeaenuii.- M.: 'ymanut. U3a. Lentp BJIAZAOC, 2003.-272 c.

. UepnoOenbckast [.M. TIpakTrdeckne 3aHATUS U SKCIICPUMEHTAIBHBIC 3a/1a49H 110 XUMUHU

st [ITY. Yueb. nocobue/ I'.M. UepHoOenbckas.- M.: Beicur. mik., 1989.-127 c.

HNHuTepuer-pecypcesl:

1.
2.

3.

AJIXUMUK: caiit JI.IO. Anuk6epoBoii [DnexTponnsiii pecype]/ URL: www.alhimik.ru
[Nazera "Xumus" u caiit mas yuurens "5 uay Ha ypok xumuu" [DneKTpoHHBIN pecypc]/
URL: http://him.1september.ru

Enunnoe okHO gocTymna Kk 00pa3oBaTeNbHBIM pecypcam [DnekTpoHHbii pecype]/URL:
http://window.edu.ru/

Enunas  komiekiuss  1M@QPOBBIX — 00pa3oBaTeNbHBIX  PECYpCOB  [DIEKTPOHHBIN
pecypc]/URL: http://school-collection.edu.ru/

Kypnan «Xumus wu xumuku» [DnektponHsiii  pecypc]/URL:  http://chemistry-
chemists.com/index.html

3aHMMaTenbHAas XHMHs: BCe O MeTauax [OnekTpoHHbI pecypc]/URL: http://all-
met.narod.ru

Manyiinos, A. B., Poauonos, B. . OcHoBbl xumuu. IHTepHET-y4eOHUK. [ DIEKTPOHHBII
pecypc]/ URL: http://www.hemi.nsu.ru/

Hayuno-nonynspnsiii kanan SIMPLE-SCIENCE. 3anumarenbHble XMMUUYECKUE OMBITHI U
WHTEPECHBIE JKCIIEPUMEHTHI o XUMHUH [DnexTpoHHBII pecypc]/URL:
http://simplescience.ru/video/about:chemistry/

OmnunaifH-cipaBOYHUK XUMHUUYeCKUX 3NeMeHToB WebElements [ DnexTpoHHsIii pecypc]/

RL: http://webelements.narod.ru
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22.

23.
24.

25.

Oprannyeckast XUMUS: 3JCKTPOHHBIA Y4€OHHK JUISI CPETHEH IIKOJIBI [ DIEKTPOHHBIH
pecypc]/ URL: http://www.chemistry.ssu.samara.ru

OTKPBITHIN KOJUTEIK: XUMHES [ DnekTpoHHEIH pecypc]/ URL: www.chemistry.ru
[MomynspHas OMOIMOTEKa XMMHYECKHX 3JIEMEHTOB [ DiekTpoHHbIi pecypce]/URL: http://n-

t.ru/ri/ps/
[TopTan ectecTBeHHBIX Hayk [DnekTponHbiid pecypce]/URL:http://e-science.ru/

Caiit Alhimikov.net: monesnas mapopmanus mo xumun [DaekTponnsiii pecypc]/URL:
http://www.alhimikov.net/

®denepalibHbIN EHTP HHPOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB [ DIEKTPOHHBIH
pecypc]/URL: http://fcior.edu.ru/

Xumust UTs BCEX: UILTIOCTPUPOBAHHbBIC MATEPHAIIBI 110 00MIEH, OPraHMIeCKOi 1
Heopranudeckor xumuu [Dnektponnsiii pecypc]/ URL:http://school-sector.relarn.ru/nsm/

Xumus v Ku3Hb - XXI BEeK: HAYIHO-TIOMYISPHBIN JKypHaI [ DJIeKTPOHHBIN pecypc]/
URL:http://www.hij.ru/

Xumudeckuit cepsep HimHelp.ru: yueOHble U cripaBoYHble MaTepHaibl [ IJICKTPOHHBIH
pecype]/ URL: http://www.himhelp.ru/

Xumusa. OOpa3oBaTeNbHBIN CaUT Ui IIKOJBHUKOB [DiekTpoHHBIA pecypc]/URL:
http://hemi.wallst.ru/index.htm

HIkonbHas xumus [ Dnekrpornsiii pecypc]/ URL:http://schoolchemistry.by.ru

OnekTpoHHas OMOIMOTEKa yueOHbIX MaTEpHaIOB M0 XMMHUU Ha TIOpTaJie
ChemNet[Dnektponnsiii pecype]/ URL: http://www.chem.msu.su/rus/elibrary/

DneMeHTH )KU3HM: caT yuurenst xumun M.B. ConoBreBoii [DnexktponHslii pecypc]/URL:
http://school2.kubannet.ru/INdEX5.htm

Onumnuazna «ITokopu BopoObeBel ropbi» [Dnekrponnsiii pecype]/ URL: www.pvg.mK.ru
OOpa3zoBarenbHbI CalT Ui IIKOJBHUKOB «XUMUs» [DnekTpoHHBIH pecypc]/URL:
www.hemi.wallst.ru

OO6pa3zoBarenbHbIH cant I L IIKOJIBHUKOB [OnexTpoHHbIN
pecypc]/URL:www.alhimikov.net
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHWS YUYEBHOM

TACIHATITAHBI

Koutpoas ¥ omeHka pe3ylbTaToOB OCBOCHHUS  JUCHUIUIMHBI  OCYILECTBISAETCA
IpernojaBaTeyieM B TPOIEcCe MPOBEACHHS MPAKTHYECKUX 3aHITHH W JIA0OpaTOPHBIX pabdoT,
TECTUPOBAHUS, a TAK)KE BBIMOJIHEHUS 00Yy4alOIIMMUCS UHANBUAYAIbHBIX 3a/laHUH.

OcBoenne cojiepyKaHusl yIeOHON AUCIATLINHBI « XM, 00eCTIeYuBaeT
TOCTI)KEHHE CTYACHTAMH CIIETYIOINX Pe3yJIbTaTOB:

DopMbI U METOBbI
KOHTPOJISI M OLEHKH
pe3yJbTaTOB
o0yueHust

Juunocmmuwix:

- YyBCTBO TOPJOCTH M YBAXCHUSI K UCTOPHU M JIOCTIDKCHUSIM OTCUSCTBEHHOU
XMMUYECKON HayKH; XUMHUUECKH TPAMOTHOE MOBeIcHHE B PodeccCHoHaIbHOM
NEATeNIbHOCTH M B OBITY NIpH OOpamIeHUH C XWMHYECKHMH BEIIECTBAMHU,
MarepuagaMu 1 POLecCaMH;

- TOTOBHOCTH K IMPOJOJIKECHUIO O6pa3OBaHI/I$I 1 IIOBBIIICHUA KBaHI/I(I)I/IKaHI/II/I B
M30paHHON TPOQPecCHOHATTFHONW JesTENFHOCTH U OOBEKTHBHOE OCO3HAHUE
PO XUMHUYECKUX KOMHCTGHL[I/Iﬁ B 3TOM,

- YMEHHE HCIOJIb30BAaTh JOCTHKEHHS COBPEMEHHON XHMHUYECKOH HayKd H
XMMHYECKHUX TEXHOJIOTHH JUIS TIOBBIIEHNSI COOCTBEHHOTO MHTEIUIEKTYAILHOTO
pa3BUTHS B BEIOpAaHHON TIPOECCHOHAIBHON eI TeTFHOCTH;

TEKYLIUNA KOHTPOJIb,
YCTHBIH 01IIpoc
KOHTPOJIbHBIE Pa0OTHI
OLICHKA BBIIIOJTHEHUS
1a00paTOPHBIX U
MPaKTHIECKUX paboT

Memanpedomemmuuoix:

- WCIOJb30BAHUE pPA3IUYHBIX BHUJOB [O3HABATEILHONW JEATCNLHOCTH U
OCHOBHBIX  HHTEJUICKTyalbHbIX  omepaiuii  (MIOCTAaHOBKH  3aJauw,
(dbopMynHupOBaHUs TUIOTE3, aHANIHM3a W CUHTE3a, CPaBHEHHUsS, OOOOIICHHS,
CHCTeMAaTH3alli, BBISBICHUS NPUYUHHO-CICICTBEHHBIX CBs3eil, MOHUCKa
aHaJyoroB, (JOPMYJIMPOBAHUS BHIBOAORB) JUISl PEIICHUS MMOCTABICHHON 3a/Ja4H,
NPUMEHCHHE OCHOBHBIX METOJIOB T[O3HaHHA (HAOJIOJCHHS, HAyIHOTO
SKCHEPUMEHTA) JIJISl M3YYCHHs PA3JIMYHBIX CTOPOH XUMHYECKHX OOBEKTOB M
MpPOILIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOAMMOCTh CTAJIKHBATHCS B
npoeccuoHanbpHOM chepe;

- HCIIOJIb30BaHHE PA3JIMYHBIX HCTOYHUKOB JUIS TIOJYYCHUS] XUMHUYECKOM
HHPOPMAIIUH, YMEHUE OIICHUTh €€ JOCTOBEPHOCTD JJIs1 IOCTHKCHUS XOPOIITHX
pe3yJIbTAaTOB B IPOQeCCHOHANILHOM cdepe;

YCTHBIH ompoc,
MUCbMEHHbBIE
KOHTPOJIbHBIE Pa0OTHI,
OIIEHKAa BBITIOJTHEHUS
71a00paTOPHBIX U
MpaKTHYECKUX pabdoT,
OLIEHKA TEKYILEro U
WUTOTOBOT'O KOHTPOJIS

Ilpeomemmnuwix:

- cOpMUPOBAHHOCTh TMPEJCTABICHUH O MECT€ XUMHH B COBPEMEHHOU
HAay4yHOW KapTHHE MHpa; IOHMMAaHWE PO XUMHA B (HOPMHUPOBAHUHU
Kpyrozopa W (GYHKIHOHAIBHOW TPaMOTHOCTH YEJOBEKA IS PEIICHUS
MIPaKTHYECKUX 337124,

- BJIaJICHUE OCHOBOMNOJATAIOIIMMH XUMUYECKUMU MOHSTUSIMH, TEOPUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSMHM, YBEPEHHOE TIOJh30BaHUC XUMHUYICCKOM
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJIaJICHUE OCHOBHBIMU METOJIAMHU HAYyYHOTO MO3HAHUS, UCHOJb3YEMbIMHU B
XUMHH: HaOJIOJIEHUEM, OTMCAHUEM, U3MEPEHUEM, 3KCIIEPUMEHTOM; YMEHUE

YCTHBIHN O1poc,
KOHTPOJIbHBIE
MMMCHbMEHHBIE PAOOTHI
OIIEHKA BBITIOJTHEHHS
MPaKTUYECKUX PadoT
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00pabaThiBaTh, OOBACHITH pPE3yJbTaThl IPOBEACHHBIX OINBITOB U JIENIaTh
BBIBOJIBI; TOTOBHOCTH M CIOCOOHOCTH TMPHUMEHATH METOABl TO3HAHUS TpHU
pEUICHUY NPaKTUUYECKUX 3a]1ay;

- c(hOpMHUPOBaHHOCTh YMEHHUS JaBaTh KOJHMYCCTBCHHBIC OIICHKU U
MIPOM3BOANTH PACUETHI IO XUMUYIECKUM (pOopMyIIaM U ypaBHEHHUSM;

- BJAJICHUE TIpaBUJIAMH TEXHUKA OE30MacHOCTH TIPU HCIOJIh30BAHUU
XUMHYECKUX BEIIECTB;

- chOpMUPOBAHHOCTh COOCTBEHHOW ITO3UIMY 110 OTHOIICHUIO K XUMHYCCKOM
rH(pOpMAaIUH, TOTy4aeMOl 13 Pa3HBIX HCTOYHUKOB.




