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1 HACIHOPT PABOYEM TPOT'PAMMBI YYEBHOU JUCHUITIUHBI
«XuMuI»

1.1  O6aacTb npuMeHeHHs1 padoyeil MPOrpaMMbi

Pabouas mporpamma yd4eOHON AMCHUIUIMHBI SIBISIETCS YacThl0 00pa30BaTENbHON
nporpammel B cootBeTcTBUHM ¢ PI'OC no cnenuansHocTsMm CIIO:

15.02.08 TexHosmornss MalIMHOCTPOEHMS

15.02.07 ABTomMaTH3a1MsI TEXHOJIOTHYECKUX MPOIECCOB ¥ IPOU3ZBOACTB (II0 OTPACTISIM)

23.02.03 Texnuueckoe 00CITy)KMBaHUE U PEMOHT aBTOMOOMJIBHOTO TPaHCIIOPTa

11.02.11 Cetu cBsI3U U CUCTEMbI KOMMYTallUHU

09.02.03 IIporpaMMHUpOBaHKUE B KOMIIBIOTEPHBIX CHCTEMAX

09.02.01 KomnbroTepHbIE CUCTEMBI U KOMILJIEKCHI

1.2 MecTo y4eOHOHl JAUCUMIIMHBI B CTPYKType OCHOBHOH Npo(ecCHOHATBHOM
o0pa3oBaTe/IbHON NPOrPaMMBbI:

YueOHast AUCUUILTIHA «XMMHD» OTHOCUTCS K 00111e00pa30BaTeIbHOMY IIUKIY OCHOBHOM
00pa30BaTesbHOIN POrpaMMBl.

1.3 Hean u 3axaum y4eOHOH AUCHHMILUIMHBI — TPe0OBAHUSI K pe3yabTaTaM OCBOEHHS
y4eOHOM IMCUMIINHBI:

B pe3yabTare ocBoOeHHs Y4eOHOM M CUUILIUHBI 00y4AIOIIUIICH 10J2KEeH YMeTh:

HA3bIBAThb: U3YYCHHBIC BEIIECTBA [0 «TPUBHAIBHOW» WU  MEXKIyHAPOIHOU
HOMEHKJIaTypaM;

onpeaeJsiTb: BAJICHTHOCTh M CTENEHb OKHUCJICHUS XWUMHUYECKHX DJIEMEHTOB, THII
XMMUYECKON CBSI3U B COEAUHEHUSX, 3aps] MOHA, MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ, THII
KPUCTAJUTMYECKOM PEIIEeTKH, XapaKTep Cpeabl B BOJHBIX pPAacTBOpPax, OKUCIUTEIb U
BOCCTAHOBHUTEJIb, HAIIPABJICHUE CMEIICHUS PABHOBECHS IOl BIMSHHEM Pa3IUYHBIX (DaKTOPOB,
M30MEphl M TOMOJIOTH, MPHUHAJICKHOCTh BEHIECTB K pa3HbIM KjaccaM HEOPTraHWYECKUX H
OpPraHWYECKUX COEIMHEHMI; XapaKTep B3aMMHOI'O BIIMSHHS aTOMOB B MOJIEKYJaX, TUIIbI PEaKIUi
B HEOPraHWYECKOW U OPraHUYECKON XUMUH;

XapaKTepu30BaTh: S-, P-, d-3IeMeHTHI 10 WX MOoJokKeHn o B [lepuoauueckoii cucteme
JI.1. MenneneeBa; o0mme XMMHUYECKHE CBOWCTBA METAJIOB, HEMETAJNIOB, OCHOBHBIX KIJIACCOB
HEOPraHWYeCKHMX U OPraHMYeCKUX COEJIMHEHHWI; CTPOEHHWE M CBOWCTBA OPraHUYECKUX
COeMHEHUH (YrJI€BOJOPOJIOB, CIIUPTOB, (DEHOJIOB, AJIBJIECTUIOB, KETOHOB, KAPOOHOBBIX KHUCIOT,
aAMUHOB, aMUHOKHUCIIOT U YTJIEBOJIOB);

00BbSICHAITH: 3aBUCHMOCTh CBOWCTB XHUMHYECKOTO JJIEMEHTa W OOpa30BaHHBIX WM
BellecTB oT nosioxkeHus B [lepuonnueckon cucreme .M. Menneneesa; 3aBUCUMOCTb CBOMCTB
HEOPTraHWYECKUX BEIIECTB OT WX COCTaBa W CTPOCHUS, MPUPOAY XHUMHUYECKOM CBSI3H,
3aBUCHUMOCTh CKOPOCTH XHUMHYECKOW pEaKIHH OT Pa3IuYHbIX (HAKTOPOB, pPEAKIIMOHHOM
CITOCOOHOCTH OPTaHUYECKUX COCTMHEHUM OT CTPOEHHUS UX MOJICKYJT;

BBINOJIHATh  XMMHYECKHIl  JKCIHEPMMEHT [0  pPAaclO3HAaBaHUIO  BAXKHEUIIUX
HEOPTraHWYECKUX M OPTraHWYECKUX BEIIECTB, MOJYUCHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJlaccaM COEIMHEHUI;

NMPOBOAUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YpaBHEHHUSIM PEAKIIHIA;

OCYILECTBJISATH CAMOCTOSITETTbHBIN TTOUCK XUMHUYECKON MH(OPMAIIUY C UCTIONB30BAHUEM
pPa3IMYHBIX MCTOYHHUKOB (CIPAaBOYHBIX, HAYYHBIX M HAYYHO-TIOMYJSAPHBIX  W3JIaHHM,
KOMIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA); HCIOIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUN
It 00pabOTKM W Tepefadyd XUMHYECKOW WH(POPMAalMK M €€ TPEACTABICHHS B Pa3IUYHBIX
dopmax;

HCNO0Jb30BATH NPHOOpPETEHHbIE 3HAHUS U YMEHHs B MPAKTUYECKOM 1esITeJIbHOCTH U
NOBCEAHEBHOM KM3HH:



U1 TOHUMaHMA TTI00ANBHBIX MPOOJIEeM, CTOSIIUX MEPEe]] YEIOBEUECTBOM: IKOJIOTHIECKUX,
SHEPIreTUYECKUX U ChIPbEBBIX;

OOBSICHEHUSI XMMHYECKUX SBICHUH, TNPOUCXOAAIIUX B TMpHpoae, OBITY W Ha
IIPOU3BOJICTBE;

9KOJIOTMYECKH I'PaMOTHOI'O IIOBEJICHUS B OKPYKAIOIIEH cpeie;

OLICHKHA BJMSHUS XHWMHUYECKOIO 3arpsi3HEHHs] OKPYKAKIIEW Cpelbl Ha OpraHu3M
YeJI0OBEKA U JIPYTU€ KUBbIE OPraHU3MBbI;

6e3omacHoil paboTHI ¢ BellecTBaMU B J1a00paTopuu, ObITY U Ha IPOU3BOJICTBE;

OIIpeIeNICHUs] BO3MOYKHOCTHU IIPOTEKAHHUS XMMMUECKHUX IPEBPAIICHUN B Ppa3INnYHBIX
YCIIOBHSIX U OLEHKH MX MOCJIEICTBUN;

pacro3HaBaHMs U UISHTH(PUKALNY BaKHEHIINX BEIIECTB U MaTEPUAIIOB;

OLICHKH KaueCTBa MUThEBOM BOJIBI M OTJEIbHBIX ITUIIEBBIX IPOJYKTOB;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTHM XHWMHYECKOH HH(pOpMAIMM, MOCTYHAroImed u3
Pa3IMYHBIX UCTOYHHUKOB.

B pe3yabTare 0cBOCHUS Y4eOHOM TUCHHUILIMHBI 00y4al0NIUIiCH 10JI2KEeH 3HATD:

pPoJib XUMHMH B THPO(PECCHOHAIBHONH [eATeJbHOCTH, €€ CBS3b C JAPYTUMH
€CTeCTBEHHBIMU HayKaMH, 3HAYECHHUE B )KU3HU COBPEMEHHOT0 O0IIeCTBa;

BaXKHelilllMe XHMHYEeCKHe TNOHSTHSI: BEIISCTBO, XHMHYCCKHMH DJIEMCHT, aToM,
MOJIEKYyJIa, Macca arOMOB MU MOJEKYJ, HOH, paguKall, aJUIOTPOIHUs, HYKJIUIbl M HW30TOIIbI,
aTOMHBIC S-, P-, d-opOWTanu, XUMHUYECKas CBsI3b, JJIECKTPOOTPHUIATEIHLHOCTh, BAJICHTHOCTD,
CTEMNEeHb OKUCIICHHUS, THOpUAN3AIUS OpOuTaNield, MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, MOIIb,
MOJIIpHAs Macca, MOJSPHBIH 00BEM ra3000pa3HBIX BEIIECTB, BEIIECTBA MOJICKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUSI, KOMIUIEKCHBIE COEIWHEHMS, JUCIEPCHBIE CUCTEMbl, WCTUHHbIE
pacTBOpPHBI, DBIEKTPOJUTUYECKAST JUCCOIMAIUS, KHUCJIOTHO-OCHOBHBIE pEAKIMH B BOJHBIX
pacTBopax, THAPOJIU3, OKHUCICHHE M BOCCTAaHOBJIEHHUE, HJIEKTPOJIU3, CKOPOCTh XUMHUUYECKOM
peakuuy, MEXaHW3M peaKlWd, KaTalu3, TeIIoBOH A((EKT peakuu, SHTaIbIHS, TEIUIoTa
o0pa3oBaHUs, SHTPOIUS, XUMUYECKOE PaBHOBECHE, KOHCTAHTa PABHOBECHUS, YIIIEPOIHBIN CKEleT,
(GyHKIMOHATbHAS TPYIIa, TOMOJIOTHUS, CTPYKTYpPHasi M MPOCTPAHCTBEHHASI U30MEPHSs, OCHOBHBIE
TUMBI peaKIUid B HEOPTaHUYECKON U OPraHUYECKOM XUMUU;

OCHOBHbIE 3aKOHbI XMMMHU: 3aKOH COXPAHEHHUS MAaCChl BEILIECTB, 3aKOH MOCTOSIHCTBA
cocraBa BeulecTs, [leprnonnuecknii 3akon JI.11. Menneneesa, 3akon ['ecca, 3akoH ABoraapo;

OCHOBHbIEC TEOPUM XHMMHHU; CTPOCHUSA aTOMa, XUMHUUYECKON CBA3H, DJIEKTPOJIUTUUYECKOU
JACCOLIMAIMU, KUCIOT U OCHOBAaHUW, CTPOCHUS OPTAHUYECKUX U HEOPraHWYECKUX COEAUHEHUM
(BKJTFOUAS CTEPEOXUMHMIO), XUMUUECKYI0 KHHETUKY U XUMUYECKYIO TEPMOIMHAMUKY;

KJIACCH(PUKALMIO U HOMEHKJIATYPY HEOPTAaHUYECKUX U OPraHUYECKUX COCIMHEHNUN;

NPUPOAHBbIE HCTOYHUKHU YTIIEBOJOPOIOB M CIIOCOOBI UX MEPEPadOTKH;

BeIIeCTBA U MATEPHAJIbI, IIMPOKO MCIOJIb3yeMble B IPAKTHKE: OCHOBHBIE METAJIbI U
CruiaBbl, rpaduT, KBapll, MUHEpaJIbHbIE yI0OpEHUs, MUHEpPAIbHBIE U OPTaHMYECKUE KUCITOTHI,
HIeNIOYM, AaMMHAaK, YTJIEBOAOPOIbI, (EHOJ, AaHWIMH, METAHOJ, JSTaHOJN, JSTUJICHIJIHKOIIb,
THIEpUH, (OpMaNbAETH, alleTalbIETHa, alleTOH, III0KO03a, caxapo3a, KpaxMmaj, KJeTdaTka,
AMUHOKUCIIOTBI, OENKH, UCKYCCTBEHHBIE BOJIOKHA, KAay4dyKH, IUIACTMACCHI, >KHUPBI, MbUIa U
MOIOIIINE CPEACTBA.

14  PexoMeHayemMoe KOJUYECTBO 4YaCOB Ha OCBOeHHe padoyeil mporpaMMmbl y4eOHOI
AUCUMILIUHBI:
MaxkcumanbHast yaeOHast Harpy3ka oOydatomierocss 110 gacos, B TOM unce:
- o0s3aTenbHas ayAUTOpHAas yueOHas Harpyska /8 4acos;
- CaMOCTOSITEHHOUN paboThl 0OyJarorerocs 32 4acos.



2 CTPYKTYPA U COAEP KAHUE YUEBHOM JUCHUITIUHBI
2.1 O0beM yueOHOii TMCHUIJIMHBI M BBl Y4e0HOI padoThI

Buna yueOHoii padoThl Oovem uacos

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 110
O0s3aTesIbHAsI AYIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:

JIEKIUU 72

J1ab0opaToOpHBIC PAOOTHI

MIPAKTUYECKHE 3aHITHS 6

KOHTPOJIbHBIE pabOTHI -

KypcoBast pabota (npoekr) (eciu npedycmompena) -
CamocTtosiTeibHas padora o0yuyarouerocs (Bcero) 32

HUmozcosas ammecmayus 6 popme oupepenyuposannoco sauema 6o 2 cemecmpe




2.2 TemaTHuyecKH NJIAH U coJep:KaHue YUeOHOH THCUMIINHBI «XUMUS

HaunmenoBanue
pa3/iesioB U TeEM

Conep:xanue yueOHOro MaTepuasa, JJadoparopHbie padoThl M MPAKTHYECKUE 3AHATHS,
caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IIpoeKT)

O0BbeM yacoB

YpoBenb
OCBOEHHS

1

2

4

Bsenenue

Hayunbie MeTOnbpl MO3HAHUSA BEIIECTB M XMMHMYECKUX siBIeHUIl. Ponb skcnepumeHTa u
TEOpUH B XUMHUH. MoOJIETUPOBAHIE XUMUYECKUX IMPOIECCOB. 3HAUCHUE XUMUU MPU OCBOE-
Hun  npodeccuit  CIIO wm  cmenmansHocTedt  CIIO  TexHmueckoro  mpoduiist
po¢eCCHOHATHLHOTO

oOpa3oBaHus.

Pa3nea 1. O01mas u Heopranuyeckasi XuMus

57

Tema 1.1
OCHOBHBIE HOHATUS U
3aKOHBI XUMUHU

BemectBo. AToM. Mosnekyna. XuMU4ECKH 3J1€EMEHT. AJITOTPONHSL.

[IpocTeie u cnoxHble BeniecTBa. KauecTBEHHBIN 1 KOTMYECTBEHHBII COCTAaB BEILIECTB.
Xumuueckue 3HaKku U popmyibl. OTHOCUTENFHBIC aTOMHASL U MOJICKYJISIPHAsT MAcCHI.
KomnnuecTBo BemiecTBa

OcHoBHBIE 3aKOHbI XUMHH. CTEXHOMETpHS. 3aKOH COXPaHEHHS MACChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYPBL. 3aKOH ABOTaJIpO U CIEJCTBUS HX
HETO.

IIpodeccuonanbHO 3HAYMMBIE 3J1eMEHTBhI CO/IeP:KaAHUS.

AnnorpornHbeie MOoAUGUKAIMK yriiepoaa (anmas, rpaduT), Kuciaopoa (KUCIOpo/I, O30H),
osoBa (cepoe u 6enoe 0710B0). [ToHATHE O XUMUUECKOM TEXHOIOTUH, OMOTEXHOJIOTHH U
HAHOTCXHOJIOI'NHU.

IMpakTuyeckue 3ansaTus. PacueTHble 3a1a4u Ha HAXOXKJECHUE OTHOCUTEIIBHOMN
MOJIEKYJIIPHON MAcCChI, ONPEIEICHUE MACCOBOM IO XUMUYECKUX AJIIEMEHTOB B CIIO)KHOM
BEIIECTBE

Tema 1.2
[Teproanueckuii 3aK0H
u [lepnonnueckas
CHCTEMAa XMMHYECKUX
anemenToB J[.1.
Menpaeneena u
CTPOEHHUE aToMa

Hepuoanuecknit 3axkon .M. MenngeneeBa. Otkpeitne .M. MeHnageneeBsim
[Tepuoanueckoro 3akoHa. [lepunonnueckwnii 3akon B hopmynuporke .M. Menneneena.
[leprognueckass Tabmuiia XUMHUYECKHX DJIEMEHTOB — Tpaduueckoe oToOpakeHue
nepuoandeckoro 3akoHa. CTpPyKTypa NEpUOAUYECKON TaOMUIbl: MepuoAbl (Mayiple |
0oJbIIKe), TPYNIbI (TTaBHAS U TOOOYHAs).

Crtpoenue atoma u nepuoanyeckuii 3akon .M. MenaeneeBa. ATOM — CI0KHAsI 4aCTULIA.
SAnpo (mpOTOHBI M HEUTPOHBKI) U ANEKTPOHHAsA 000s0uKa. M30Tombl. CTpOEHUE SIMEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB MaJbIX MepHo10B. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX
000JI09€K aTOMOB 3JIEMEHTOB OOJBIINX NEPHUOI0B (TIepeXOoaHbIX d71eMeHTOB). [ToHsTHE 00




opoutansx. s-, p- u d-Opoutanu. DICKTPOHHbIC KOHPHUTYpAIIMH ATOMOB XUMHUYCCKUX
3JIEMEHTOB.

CoBpemenHas GopMyIHpOBKa NEPUOANUECKOTO 3aKOHA. 3HAYEHHE MEPUOANUECKOTO 3aKOHA
U [IEPUOIUYECKON CUCTEMBI XMMHUYECKUX 3J1eMeHTOB JI.11. Menneneesa uis pa3BUTHs HAYKH
Y IOHUMaHUS XUMUYECKON KapTUHBI MUPA. SJIEMEHTOB.

IIPOU3BO/JICTBE.

IMpodeccnonanbHO 3HAYUMBbIE 3JIEMEHTHI COlepP:KaHusA. PalMOaKTUBHOCTD.
Hcnonp30Banne pailnoakTUBHBIX U30TOIIOB B TEXHUUECKUX 1IeNIAX. PEeHTreHoBCcKOE
M3JIy4€HHUE U €r0 MCIO0Jb30BaHUE B TEXHUKE U MeAUIMHE. MoleTupoBaHue Kak METO
IIPOrHO3UPOBAHUS CUTYAIlMU HA IPOU3BOJICTBE.

Tema 1.3
Crtpoenue BemiecTna

Honnas xumuyeckas cBsi3b. Karnonsl, ux o6pazoBaHue U3 aTOMOB B pe3yJibTaTe Imporecca
OKHCJIEHUS. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B pPe3yJbTaTe MIPOLECCa BOCCTAHOBIJICHUS.
WNonHas cBs3b, KaK CBA3b MEXAY KATHOHAMHM U aHUOHAMU 3a CUET AJIEKTPOCTATUYECKOTO
nputshxeHus. Kiraccudukanus HOHOB: 110 COCTaBY, 3HAKY 3apsi/ia, HATHYHIO THAPATHOM
obonouku. MoHHbIE KpUCTAIUTHUECKHE pemeTKu. CBONCTBA BEIIECTB C HOHHBIM TUIIOM
KPUCTAJUIMYECKON PEIIETKH.

KoBasienTHasi xumuueckasi cBsi3b. MexaHusM o00pa3oBaHUs KOBAJICHTHOH CBSI3U
(0OOMEHHBIN M JOHOPHO-AKIENTOPHBIN). DIEKTPOOTPUIIATETLHOCTh. KOBalleHTHBIE MTOIsIpHAs
U HenojspHas cBaA3u. KpaTHOCTH KOBaJNEHTHOW CBsA3H. MOJEKYJIApHbIE U aTOMHBIE
KpucTaymmueckue pemerkd. CBolcTBa BEIIECTB € MOJEKYJISAPHBIMM M ATOMHBIMHU
KPUCTAININYECKUMHU PEIIETKAMH.

Mera/uinyeckas CBsi3b. MeTaiummyeckass KpHUCTAUIMYECKas pelleTKa W MeTajuIndecKast
XuMHuecKas cBa3b. Ou3nueckne cBOMCTBA METAJLIOB.

ArperaTHble COCTOSIHMSI BellleCTB W BOJOPOAHAas CBA3b. [Bepioe, JKUIKOE U
razoo0pa3Hoe cocTosiHus BeecTB. [lepexon BemecTBa U3 0JTHOTO arperaTHOro COCTOSIHUSA B
npyroe. BogopoiHas cBA3b.

Yucroie BemecTBa U cmecu. [lonsatre o cmecu BeniecTB. ['OMOT€HHBIE U T'€TEPOTEHHBIE
cmecu. CoctaB cMmeceil: 00beMHasi U MaccoBasi A0 KOMIIOHEHTOB CMECH, MaccoBas JIOJIs
IIPUMECEH.

JAucnepcubie cucrembl. [lonstTue o nucnepcHoit cucrteme. JlucnepcHas ¢aza u
aucriepcuoHHas cpena. Kmaccudukanus aucnepcHbsIx cucteM. lIoHATHE O KOJTOMIHBIX
cUCTeMax

IIpodeccnonanbHO 3HAYMMBIE 3JIEMEHTHI coAepskaHus. [[0IIpHOCTB CBA3U U MOJIAPHOCTH
monekynbl. Konnencarmus. Tekydects. Bosronka. Kpucrammmzamus. CyOnumanus u
necyonumanus. AHOMaIUK (PU3NYECKUX CBOMCTB BOABIL. JKuakue KpucTauibl. MuHepaibl U
TOpHBIE MOPOJABlI KaK NPUPOAHBIE CMECH. DMYIbCUU M CcycneH3ud. 301 (B TOM 4HCIIE




a’pozonn) u renu. Koarymsius. Cuaepesuc.

CamocrosiTesibHas padoTa o0yuyarwuuxcesi: pegepar
I'pyboaucniepcHble CUCTEMBI, X KIACCU(HUKAIMSA U HMCIOIb30BaHUE B MPOQEeCcCHOHATBHOMN
NeSITeNIbHOCTH.

Tema 1.4
Bopna. PactBopsl.

DIEKTPOIUTHYECKAS

Aucconruanus

Bona. PacrBopbl. PacTtBopenme. Boma kak pactBopuTeiab. PacTBOpHUMOCTH BEIECTB.
Hacebiiennsie, HeHACHIIIIEHHBIE, MEPECHIIICHHBIE PACTBOPBL. 3aBUCUMOCTb PAaCTBOPUMOCTH
ra3oB, KUJKOCTEH U TBEP/BIX BEIIECTB OT Pa3IUYHbBIX (DAKTOPOB.

DJIeKTPOJIUTHYECKAS AMCCOIUALIUS. DIIEKTPOIUTHI u HE3JIEKTPOJIUTHI.
DnekTponuTHYecKas Auccouuanus. MexXaHu3Mbl 3JIEKTPOJIMTHYECKOW TUCCOLMALUU IS
BEIIECTB C  pPa3IMYHBIMU  THIAMU  XHUMHYECKOW  cBsizu. [mapatupoBaHHble |
HErUApPATUPOBAaHHbIE HOHBI. CTeNeHb 3JIEKTPOJUTHYECKOW auccouuranuu. CuilbHbIE U
crnabpie 31eKTPOIUThl. OCHOBHBIE IMOJIOKEHHSI TEOPUH SJICKTPOIUTHUECKON HCCOIMALIUH.
Kucnotsl, oOcCHOBaHMS U CONTM KaK SJEKTPOJIUTHI.

IMpodeccnoHabHO 3HAYUMBbIE 3JIEMEHThI COACPKAHUS.

PactBopenue kak pusuko-xumudeckuit nporecc. TemnoBsie 3¢ (HeKThl IpU PACTBOPEHUU.
Kpucrannoruapatsl. Penenne 3aau Ha MacCOBYIO JIOJIIO pacTBOPEHHOro BeulecTna. [1pu-
MEHEHHUE BOJIbI B TEXHHUUECKUX LENsAX. KecTKOCTh BOJbI U CIOCOOBI ee ycTpaHeHus. Mu-
HEpaJIbHBIC BOJIBI.

CaMocTosiTe1bHasi paboTa o0yyarommxces: pegepar
PactBopsI BOKpyT Hac.

Boga xak peareHT u Kak cpejia 1Jisi XUMHYECKOTo Ipolecca.
Tunel pacTBOpOB.

Pemenue 3amau no reme «Bonma. PactBopbe»

Tema 1.5
Knaccuduxarms
HEOPraHUYECKUX
COETMHEHNH 1 UX

CBOMCTBa

Kucaorsl u ux cBoiicTBa. KuCIOThI Kak 3J€KTPOIUTHI, UX KJIACCU(PHUKALUS MO PA3IUYHBIM
IIpU3HAKaM. XMMHUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUU DIIEKTPOIUTUYECKOMN
nucconuanui. OcoOEHHOCTH B3aUMOJICHCTBUSI KOHIIEHTPUPOBAHHOM CEpHOM U a30THOM
KHUCJIOT ¢ MeTayuilaMu. OCHOBHBIE CIIOCOOBI MOTYYSHHSI KMUCIOTHI.

OcHoBanus 1 ux cBoiictBa. OCHOBaHMSI KaK 3JIEKTPOJIUTHI, UX KJIacCUPUKALUS MO
pa3IMYHBIM IpU3HAKaM. XUMHUUECKUE CBOMCTBA OCHOBAHUI B CBETE TEOPUHU
JIEKTPOJUTUYECKON JUcconManuu. Pa3nokeHrne HepacTBOPUMBIX B BOJIE OCHOBAHMI.
OCHOBHBIE CTIOCOOBI MOTY4EHUS] OCHOBAHUI.

Comu m ux cpoiicrBa. Conn Kak 31eKTposdThl. CONM CpelHHE, KUCIBIE W OCHOBHBIE.
XUMHUYECKH CBOWCTBA COJIEH B CBETE€ TEOPHM UEKTPOIUTUUECKOHN nuccoruaruu. CrnocoOsl
MOJTy4YEeHUS COJIEH.

I'mpponus cosren.




Oxcuabl u ux cBoiicTBa. ConeoOpasyromue U HecoseoOpas3yromiue okcuabl. OCHOBHEIE,
aM(bOTepHHe 1 KHUCJIOTHBIC OKCHU/BbI. 3aBUCUMOCTh XapaKkTepa OKCHaa OT CTCIICHU OKUCIICHUA
o0pa3ymolero ero Metaja. XUMUYECKUE CBOMCTBA OKCUIOB. [lomyuenne okcumos.
IIpodeccnonaibHO 3HAYMMBIE 3JIEMEHTBI COIEPKAHUS.

[IpaBuiia pa3baBiieHus: CEpHOM KUCIOTHL. Vcronb30BaHuE CEPHOM KUCIOTHI B
IMPOMBIIIJIICHHOCTH. EI[KI/IC 1IejI0o4u, Uux UCI0JIb30BaHUEC B IIPOMBIIIJICHHOCTH. T"amenas n
HeraieHasi U3BeCTh, X IPUMEHEHHUE B CTPOUTENbCTBE. ['uIic u anedacTp, rTUIICOBaHUE.
[Tonsitue o pH pactBopa. KuciiotHasi, meioynas, HeMTpajibHas cpeJia paCTBOPOB.

IpakTuyeckne 3anaTus. CocTaBjIeHUE YPAaBHCHHUH peaKIMil HOHHOTO OOMEHa B
MOJICKYJIIpHON ¥ MOHHOU (popmax.l'maponus coneit.

CamocrosiTesibHAast padoTa odyuarommxcs: pedpepar

Hcnonb30BaHrne MUHEPATIbHBIX KUCIIOT Ha MPEANPUATUAX PA3IMUHOTO NPOPHUIIs
OKcuibl ¥ COJIM KaK CTPOUTEIbHBIE MaTepUATIb

MHoroynkuii KapOOHAT KalblUsi- B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY

Tema 1.6
XHUMHYECKUE PEAKIIHH

Kaaccndukanua xuMuuecKux peakuuii. Peakuny coelnHeHus, pa3iokKeHns, 3aMEILEeHus,
oomena. Karamutnueckue peaknun. OOpaTuMble U HeOOpaTUMbIE peakiuu. [ oMOreHHbIe u
reTepOreHHbIEC PEAKIINH. DK30TEPMUYECKUE U

SHAOTEpMHUUYECKHE peakluu. TernnoBol 3PpPexT XxuMudeckux peaxuuil. Tepmoxumuyeckue
YPaBHEHUH.

OKuUCINTE/IbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CreneHb okuciaeHus. OKucIUTENns U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb U OKUCIEHHME. MeToj 3JeKTpOHHOro OanaHca JUis
COCTABJICHMS YPABHEHHUI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN.

Cxopoctb XuMH4YECKHX peaknuil. [loHATHE O CKOpPOCTM XUMHYECKHX PEaKIHM.
3aBUCHUMOCTh CKOPOCTH XHMHYECKUX PEaKIUil OT pa3iMuHbIX (aKkTOpPOB: MPUPOABI
pearupyromux BeIIeCTB, UX KOHLIEHTPALUU, TEMIIEPATYPbl, IOBEPXHOCTH CONPUKOCHOBEHUS
U UCIIOJI30BAaHUs KaTaJIM3aTOPOB.

OOpatuMocTh XHMHYeCKHX peaknmii. OOpatumble H  HeOOpaTUMbIE — pEaKIUH.
XUMUYECKOe paBHOBECHE U CIIOCOOBI €T0 CMELIeHUS

IIpodeccnoHanbHO 3HAYUMBbIE 3JIEMEHThI COACPKAHMS.

[Tonsstue 00  amekTponmse. DNEKTPONHM3  PaCIIaBOB.  DJEKTPOJIM3  PacTBOPOB.
ONEKTPOIUTHUECKOE IIOJIyY€HUE AMOMUHUA. [IpakTudyeckoe NpHMEHEHHE 3JIEKTPOIH3a.
lanpBanomactuka. ['ampBanocterusi. PadunupoBanume 1BeTHBIX MetayuioB.Karamms.
I'oMorenHele u rereporeHHsle KaTanu3atopbl. I[Ipomoropel. Karamutuueckue sfbl.
Nurnburopsr..

Tema 1.7

Metaiaiabl. OcoOEHHOCTHM CTPOCHHST aTOMOB U KpHcTamioB. Pusznyeckue CBOICTBa
MetauioB. Kiaccudukamuss METauIOB MO Pa3IMUHBIM NpH3HAKaM. XUMUYECKHE CBOWCTBA
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MeTtanibl 1 HEMETAJUIEI

METAJUIOB. DJIEKTPOXUMUUYECKUI AT HAMPSHKEHUH METAIIOB. MeTtaiutoTepMus.

O0mme crnoco0bl moJydyeHuss MeraioB. [lonstue o meramnypruu. Ilupomeramnyprus,
TUIPOMETALITYPrusl U 3ieKTpoMeTainyprus. CIiiaBbl YepHbIE U LIBETHBIE.

Hemeramubl. OcoOeHHOCTH cTpoeHuss aToMoB. Hemeramisl — mnpocThle BEIIECTBA.
3aBUCHUMOCTh CBOWMCTB TaJIOTEHOB OT UX TmojoxkeHus B Ilepuoanueckoil cucreme.
OKUCIIUTENIbHBIE M BOCCTAaHOBUTEIBHBIE CBOMCTBA HEMETAJNIOB B 3aBUCHMMOCTH OT HX
MIOJIOXKEHHUS B PSAY DIEKTPOOTPULIATEIBHOCTH

IIpogeccnonanbHo 3HAYMMBbIe 3JIeMeHTHI  cojaep:kanusi. Kopposus  Merasuios:
XUMHYECKas U AJIEKTPOXUMUYECKasi. 3aBUCUMOCTb CKOPOCTH KOPPO3HUH

OT YCJIOBH OKpyxatoiei cpenpbl. Kinaccupukaius KOppo3uu METALIOB IO Pa3IMYHbIM
npu3HakaM. CriocoObl 3alIUTHl METAIIJIOB OT KOPPO3HH.

CamocTosiTe1bHasi paboTa o0yyawmmxces: pegepar
CoBpeMeHHOE METAJITypru4ecKoe Mporu3BOICTBO.
CriennaabHOCTH, CBSI3aHHBIC C 00Pa0OTKOM METAJLIOB.

Posib MeTanIoB U CIJIaBOB B HAYYHO-TEXHUYECKOM IIporpecce.
Koppo3sust MeTayioB 1 crocoObl 3alUTH OT KOPPO3UH.
Poxnarommue cosu — rajgoreHsl

Pazjen 2. Opranuyeckasi XuMusi.

52

Tema 2.1
OCHOBHBIE TTOHSITHUSA
OPraHUYeCKOM XUMHH U
TEOPHS CTPOEHUS
OpraHUYECKUX
COE€TUHEHUI

IIpeamer opranuvyeckoir xumMuH. IIpuponHble, HCKYCCTBEHHBIE M CHHTETHYECKHE
opranuueckue BeniecTBa. CpaBHEHHE OpPraHMYECKUX BEIIECTB C HEOPraHWYECKUMHU.
BanenTtHOCTE. XUMUYECKOE CTPOEHUE KaK MOPSAAOK COCAMHEHUS aTOMOB B MOJIEKYIBI IO
BAJICHTCHOCTH.

Teopust crpoenusi oprannyeckux coequHennii A.M. bBytiepoBa. OCHOBHbIE MOJOKEHUS
TEOpUN XUMHUYECKOro crpoeHus. M3zomepusa u nzomepsl. Xumudeckue GopMyibl U MOAEIU
MOJIEKYJI B OPraHUYECKOW XUMHUH.

Kaaccuduxanua opranumveckux BemecTB. Kiaccudukanus BelIeCTB MO CTPOSHHIO
YIJIEPOAHOIO CKelleTa M HANWYMIO (PYHKIHMOHAIBHBIX Tpynmn. ['OMOJIOrHM M TOMOJIOTHSL.
Hauana nomenknarypsr UPAC.

Kanaccnpukanma peaknuii B opraHmyeckod xumMmuu. Peakuuym mnpucoennHeHus
(ruapupoBaHMs, TaJOT€HUPOBAHUS, TI'MJIPOTAJIOT€HUPOBAHUS, TuApartanuu). Peaxiuun
OTLICIUIEHUs (AETUAPUPOBAHUs, JETHAPOTralOreHUpPOBaHMs, Jerujaparauuu). Peaxnuu
3amelleHus. Peakunn nsomepusanuu.

IIpodeccnonabHO 3HAYMMBIE YJIEMEHTBI COJEPKAHUA.

[TonsiTue o cyocrpate u pearente. Peakiiny OKucIeHUs] 1 BOCCTAaHOBIJIEHUSI OPTraHUYECKUX
BemiecTB. CpaBHEHHME KIacCH(UKAIMKM COCIMHEHUH M KiIacCU(UKAIMM PEaKkUuil B HEop-
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TaHUYECKON U OPraHN4eCKONW XUMHUH.

Tema 2.2
YrneBoaopoibl U ux
MIPUPOIHBIE UCTOUHUKH

AJIkaHbl. AJIKaHbl: TOMOJIOTMUYECKMH psii, H30MEpUsT M HOMEHKJIAaTypa aJIKaHOB.
XUMHUYECKHEe CBOWMCTBA aJKaHOB (MeTaHa, 3TaHa): TOPEHME, 3aMElLICHHE, pPa3JIoKEHUE,
nerupupoBanue. [IpumMeHeHne ankaHoOB Ha OCHOBE CBOMCTB.

AJIKeHbl. OTWJIEH, €ro IoJy4deHue (IEeruApUpOBaHMEM 53TaHa, JAenojiuMepu3anueit
MOJINATHIIEHA). ['oMosornyeckuil psii, U30MEpuUsi, HOMEHKIATypa aJKEHOB. XHWMHUYECKUE
CBOWCTBA 3TWJIEHA: FOpEHHE, KaueCTBEHHbIC peakiuu (oOeclBeyrMBaHUEe OPOMHOW BOABI U
pacTBopa IepMaHraHaTta Kajius), rujparanus, noaumepusanus. [IpumeHeHue stusieHa Ha
OCHOBE CBOMCTB. /lueHbl M Kay4dykH. [loHsATHE O AMEHax Kak YIJIeBOAOPOAAX C ABYMs
TBOWHBIMU CBsi3siMH. CONpsDKEHHBIC TUCHBL. XHMHUYECKHE CBOWCTBa OyramueHa-1,3 u
U30MpeHa: 00ecIBeunBaHUEe

AJnkuHBI. AneTwieH. XHUMHYECKHE CBONCTBA alleTWIEHA: TOPEHHE, OOCCI[BEYMBAHUE
OpOMHOI1 BOJIBI, TPUCOEIMHEHNE XJIOPOBOAOPOAA U ruApaTauus. [lpumenenue aneTuieHa Ha
OCHOBE CBOMCTB. MeKKIaccoBasi H30Mepus C aIKaJUEHAMU.

Apenbl. ben3zon. Xumuueckue cBOHCTBa O€H305la: TOpEHHUE, pPEAKLUM 3aMeLleHUs
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOCTB.

IIpuponHbie MCTOYHHUKH YriaeBoaopoaoB. llpuponaHeni ras: cocraB, IPUMEHEHUE B
KauyecTBE TOIUIMBA.

Hedts. CocraB u nepepabotka Hedtu. Ileperonka neptu. HegrenpomyKrsl.
IIpodeccnoHaILHO 3HAYMMBbIE 3JIEMEHTbI COAEPKAHMSA.

[Tpasuio B.B.MapkosuukoBa. Knaccudukarms u HazHaueHue kayaykoB. Knaccuguxanus u
Ha3HaueHue pe3uH. Bynkanuzauus kaydyka. [lomydeHue anerusaeHa MHUPOIM30M METaHa M
KapOuaHBIM criocoOoM. Peakuust monmumepusanyu BUHWIXJIOpUAa. [ToMMBUHMIXIIOPUI U €ro
npumeHenue. Tpumepusanus auerusieHa B O0enzon.llonsatre o0 sxcrpakunu. BoccraHoBnenue
HUTpOOEH30/1a B aHWIMH. ['oMonorumueckuit psin apeHoB. Tomyon. HurtpoBanue Ttomyorna.
Tpotui.OcHOBHBIE HAaNIPaBJIEHUS IPOMBIIIICHHON NIepepaboTKU MPUPOJHOTO rasa.

[TonyTHbIi HEQTAHOM ra3, ero nepepadoTKa.

[Tpouiecchl MPOMBIIIIIEHHON TIepepadoTKy HeTH: KPpeKHUHT, pudopMUHT. OKTaHOBOE

4rcy10 OEH3MHOB M IIETAHOBOE YMCIIO IU3ETbHOTO TOILIUBA.
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CamocrosiTesibHas padoTa o0yuyarwuuxcesi: pegepar

DKOJIOTHYECKHUE aCHEKThI UCIIOJIb30BaHUs YTIEBOAOPOJIHOIO ChIPhSI.

DOKOHOMHMYECKHE AaCHeKThl MEXIYHApOJHOTO COTPYAHHUYECTBA [0 HCIOJIb30BAHUIO
YIJI€BOJIOPOJAHOIO CBIPBSI.

XUMHUs yTIeBOJOPOIHOTO ChIPbs U MOS OyayIasi mpodeccus.

YT1€eBo10pOHOE TOIIIUBO, €r0 BU/bl U HA3HAUECHHUE.

CuHTeTHYeCKHe KayqyKH: HCTOPHUS, MHOTOOOpa3He U MePCIeKTUBHI.

Pe3nHoTexHMUECKOE TPOU3BOICTBO U €I0 POJIb B HAYYHO-TEXHUUYECKOM IPOrpecce.
CapouHoe MPOU3BOCTBO U POJIb XMMHUHU YIIIEBOJOPOIOB B HEMl.

ApOMaTI/IquKI/IC YrjIeBOAOPOAbI KaK ChIPbE IJIA IMPOU3BOACTBA IIECTULIUIOB.

CocraBiieHue CTPYKTYpHBIX (OpMYJ U30MEPOB, HOMEHKJIAaTypa mo teme : «HenpenenbHbie
YTJIIEBOIOPOABI»

IIpakTnyeckne 3aHATHA. BpINONHEHHE yNpaKHEHMM HaA COCTABJICHHUE CTPYKTYPHBIX
¢dbopMyn H30MEpPOB W Ha3BaHWH IO CHCTEMAaTHYECKOW (MEXIYHApOJHOW) HOMEHKIAType
QJIKAHOB U AJIKEHOB

Tema 2.3
Kucnoponconepxaniue
OpraHUYEeCKHE
COCANHCHUA

Couprsel. Ilonyuenue »5taHosna OpoKEHHEM TIUIIOKO3bl W THJApaTallueld  ITHIICHA.
I'mapokcwiipHas rpynna kak (QyHKUuoHanbHas. [loHATHE O IHpenesbHBIX OJHOATOMHBIX
cnuprax. XHUMHUYECKHE CBOMCTBA 3TaHOJA: B3aMMOJEWCTBHE C HaTpHeM, oOpa3oBaHHE
IPOCTBIX U CIOXHBIX 3(HUPOB, OKUCIEHUE B anpierui. [IpuMeHeHue 3TaHOlIa Ha OCHOBE
CBOWCTB. AJIKOTOJIN3M, €r0 OCJIEACTBUS U IPEAYTIPEKICHHE.

I'mauepuH Kak MpencTaBUTENb MHOTOAaTOMHBIX CHUpToB. KauecTBeHHas peakuus Ha
MHOI'0aTOMHBIE CIUPTHI. [IpuMeHenue rmunepuHa.

®enon. Pusnueckue W XUMHUYECKHe CBoicTBa (eHona. B3auMHoe BiMsHUE aTOMOB B
MoJieKysne (eHosla: B3aMMOJCHCTBHE € THUIPOKCHIOM HATpUs U Aa30THOM KHUCIIOTOM.
[TpumeHnenue ¢peHona Ha OCHOBE CBOMCTB.

Aasbaeruapl. [lonatue 00 anmpaerngax. AJbAerHAHAs TpyIna Kak (QyHKIHOHAJIbHAS.
@opManbIerua U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOIYIO KUCIIOTY, BOCCTAHOBIICHUE
B COOTBETCTBYIOIIMKA cnupT. llomydeHne anbaernioB OKHCIEHWEM COOTBETCTBYIOIINX
ciiupToB. [Ipumenenune Gpopmaibaeruia Ha OCHOBE €ro CBOMCTB.

KapGonoBbie kuciaornl. [Tonstue o xkapOoHOBBIX KHcioTax. KapOokcuiibHas rpymnmna Kak
¢byHkunoHaIbHAS. ['OMOOrN4YecKuit psia MpeAeIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonyyeHne KapOOHOBBIX KHUCIOT OKHCIIEHHEM ajbJETHAOB. XHMHUYECKHE CBOMCTBA
YKCYCHOM KHCIIOTBI: OOIIMe CBOHCTBA C MHHEPAJIbHBIMH KHUCIOTAMH M PEaKLUs
stepuukanyu. IlpruMeHeHne yKCycCHON KHCIOTBI Ha OCHOBE CBOMCTB. Bricimme sxupHbIe
KHMCJIOTBI Ha IPUMEPE NAIIbMUTHHOBOM U CTEAPUHOBOM.
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Caoxnbie 3¢upbl M kupbl. [lomydeHue CIOXHBIX >(PUPOB peaknue STepudUKaIHM.
Crnoxnble 3QUpbl B NpUpoje, UX 3HadeHue. [IpuMeHeHHe CIIOKHBIX 3(UpPOB HA OCHOBE
CBOMCTB.

Kuper kak croxsble 3pupbl. Knaccupukamus >upoB. XUMHUYECKHE CBOMCTBA >KHUPOB:
TUAPOJIN3 U THIPUPOBAHUE )KUJIKUX KUPOB. [[priMeHeHue )K1upoB Ha OCHOBE CBOMCTB. MbLia.
YriaeBoabl. VYTieBoAsl, UX Kiaccuukamus: MoOHocaxapuisl (TJII0K03a, (pyKTo3a),
JUcaxapuibl (caxaposa) H Imojucaxapuasl (KpaxMai | HeJlTi0103a).

['moko3a — BEmIECTBO C JBOMCTBEHHOW (DYHKIMEH — aJIbJACTHAOCTIHPT. XHUMHUYECKHUE
CBOMCTBA TJIIOKO3bl: OKHCIIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpOWUT,
cnupToBoe Opoxkenue. [IpuMeHeHre TIII0KO3bI HA OCHOBE CBOKCTB.

3HaueHHE YIVIEBOJOB B JKMBOM MNpUpOAE M JKU3HU desoBeka. lloHsatue o peakuusx
MOJIMKOHJEHCAIMK M TUJPOJM3a Ha MpUMEPE B3aMMONPEBpAIICHUN: TJIOKO3a —>
noJiucaxapu.

ITIpodeccrnonanbHO 3HAYMMBIE JIEMEHTBI cofpepkaHust. MeTuio-

BbIIl CIIUPT U €r0 UCIOJIb30BaHUE B KAYECTBE XUMUYECKOIO ChIpbs. TOKCMUHOCTh METaHOJIa
Y TIpaBUJIa TEXHUKU O€30MaCHOCTH MPHU padoTe C HUM. DTUJICHIJIMKOIIb U €r0 PUMEHEHHE.
TOKCHYHOCTD YTHIICHIIIMKOJIS Y IPABUJIA TEXHUKH O€301MacCHOCTH MPH paboTe C HUM.

CaMocTosiTe1bHasi paboTa o0yuarommxces: pegepar

VYTrieBoabl M UX pOJb B JKUBOM IPUPOJIE.

AJKOT0JM3M U ero Npo(puIakTHKA.

@dopmanpieru)l Kak OCHOBa MOJY4YEHHs BEIIECTB M  MaTepuajoB Uil  MOeH
npoecCHOHATLHON 1EATEIbHOCTH.

Mpiuta: nponuioe, HacTosIIee, OyayIee.

Cunternyeckue moromue cpeactsa (CMC): 1oCTOMHCTBA U HEIOCTATKH.

Pedepartsr:

AMUHOKHCIIOTBI — «<KUPIHUYUKN» OEITKOBBIX MOJIEKYJI.

CuHTeTHYeCcKHe BOJIOKHA Ha aMUHOKHCIIOTHON OCHOBE.

buonornueckue pyHKINN OEIKOB.

CIIN/[ u ero npoduiakTuka.

Heduuut Oenka B MHUIIEBBIX MPOAYKTAaX M €ro NpPeoJoJeHHEe B paMKax TIJI00albHON
IIPOJIOBOJILCTBEHHOM IIPOrPaMMBI.

Tema 2.4
A3zoTcoaepixaiiue
OpTaHHYECKUE
COCIMHEHHSI.
[Tomumepsnr

Amunsl. [Torstre 06 amuHax. AnudaTnueckue aMiuHbI, UX KIacCUPUKALIUSA U
HOMEHKJIaTypa. AHWJIMH, KaK OpraHn4eckoe ocHoBaHue. [lonyuenne anHunmHa u3
HUTpoOeH3oma. [[puMeHeHne aHuIMHA Ha OCHOBE CBOMCTB.

AMHUHOKHMCJIOTBI. AMUHOKHCIIOTHI Kak aM(oTepHbIie TU(YHKITMOHATBHBIC OPTaHUYECKUE
COCIMHEHMSA. XMMHUUECKNE CBOMCTBA aMUHOKHCIIOT . B3aMMOJCHCTBHE CO IICI0UYaMH,

10

14




KHUCJIOTaMHU U IPYT € APYroM (peakius MoJuKoHaeHcauun). [lentuanas cBsa3p u
nosinnenTtuabl. [[pumeHeHre aMuHOKUCIIOT Ha OCHOBE CBOMCTB.

Beaxu. I[lepBuunas, BropuuHasi, TpeTUYHAs CTPYKTYpbI O€JIKOB. XMMHUYECKHE CBOMCTBA
O€JIKOB: TOpeHHE, IeHATypaLus, THAPOJIN3, IBETHBIE peaknu. buonorunueckue GpyHKIymn
OEIKOoB.

IHosmMmepsl. beinku u nonarcaxapuibl Kak OMOIOJIUMEDSI.

ITnactmaccel. IlonydeHue noiauMepoB peakuueil MoJMMepu3alud U HOJMKOHICHCAIUH.
TepMormuiacTU4HbIE U TEPMOPEAKTUBHBIE IIacTMacchl. [IpencraBurenu niuactmacc.
Bouokna, ux knaccudukanus. [lonyuenue BosiokoH. OTaenbHble IPeACTaBUTENN
XUMHUYECKHUX BOJIOKOH.

IIpodeccrnonabHO 3HAYMMBbIE JIEMEHTBI COAEPKAHUS.

AMuHOKanpoHoBas kucioTa. KanpoH kak npeacTaBuTelNb OJIUMAMUIHBIX BOJIOKOH.
Vcnonb3oBaHue ruiposusa 0eJIKOB B MPOMBIIIIEHHOCTH. [lonnBUHMIXIIOpU,
nonuterpadropaTrieH (teduon). denonopopmansaeruaabie iacTMaccesl. Llemrymon.
[TpoMblIIIIEHHOE TPOU3BOACTBO XUMHUECKUX BOJIOKOH.

CamocrosiTesibHas padoTa o0yuyarwuuxcsi: pepepar 4
AMUHOKHUCHOTHI — «KUPITUYUKI OETKOBBIX MOJIEKYIL.

CuHTeTH4ecKre BOJIOKHA Ha aMUHOKHUCIIOTHON OCHOBE.

buonornueckue ¢pyHKIMN OEIKOB.

CIIN/A u ero mpo¢unakTuka.

Hedunmt Oenka B MUILEBHIX MPOAYKTaX U €ro MPEoJI0JICHUE B paMKax TII00aTbHON
MPOJIOBOJIHLCTBEHHON POTPaMMBI.

Bcero 110

Jis XapaKTepUCTUKH YPOBHS OCBOCHMS yUeOHOr0 MaTepualia UCIOJIb3YIOTCs Clelylonue 0003HaueHus:

1 — o3HakOMuUTENbHBIN (y3HaBaHUE paHee NU3YUYEHHBIX 00BEKTOB, CBOMCTB);

2 — penpOYKTUBHBIN (BBIIOJIHEHUE AEATEIILHOCTH 110 00pasily, HHCTPYKIIUHU WU 110JT PYKOBOJICTBOM)

3 — MPOAYKTUBHBIN (MJITAHUPOBAHUE M CAMOCTOSTEIIFHOE BBIITOJHEHHE JACITEIBHOCTH, PEIIeHUe MTPOOJIEMHBIX 3a]1a4)




3 YCJIOBUS PEAJIM3AIIUU YYEBHOM ITPOT'PAMMBI JJUCIIUTIIUHBI
3.1 TpeGoBaHusi K MUHUMAJIBLHOMY MATEPUAJIBLHO-TEXHHYECKOMY O0ecrieYeHH o

Peanuzanust yuyeOHON JUCUMIUTUHBI TpeOyeT Hanuuus yY4eOHOro KaOMHEeTa XUMHH H

71a00paHTCKOM AJIs XpaHEHHs] 000pYJOBaHMSI U ITOATOTOBKH OIIBITOB.

O6opynoBaHue y4eOHOT0 KabUHEeTa: MPUOOPHI, XUMUYECKas! TOCY/1a, PEAKTHBBI.
TexHu4eckue cpeacTBa 00YUCHHS: KOMITBIOTEP, MYJIbTUMEIUWHBIC CPE/ICTBA.
OO6opyaoBaHHE MaCTEPCKOM U pabOYnUX MECT MACTEPCKOM: HEe MPEeIyCMOTPEHO
O6opynoBanue 1a00paTopun U pabOUNX MECT JIAOOPATOPUU: HE MPETYCMOTPEHO

3.2 HudopmanuonHoe odecnevyeHne 00ydeHus

OcCHOBHbBIE HCTOYHUKH:

1.

2.

INabpuensa O.C. Xumwmsa. 10 xmacc. ba3oBwiid ypoBeHb : ydeb. mist oGmieoOpa3oBar.
yupexaenuit / O. C. I'abpuenss. - 5-e u3z., crepeotu. - M.: JIpoga, 2017. - 191 c.
[Na6puensa O.C. Xumust 11 mpodeccHii U CHeUaTbHOCTeH TEXHHUECKOTO MPOQIIIS:

yu4eOHUK Ui CTY.. YupexaeHuii cpen. npod. oopasosanus/ O.C. ['abpuensn, U.T.
OctpoyMoB -6 u3a., crep.- M.: U3narenbckuit neHTp « Axkanemusi», 2017. 272 c.

Z[OHOJIHHTEJII)HLIQ HCTOYHUKMU:

1.

2.

10.

11.

12.

13.
14.

15.

[Mabpuensu O.C. Xumus B TecTax, 3a7adax, yIpaXHEHUIX: y4e0. mocodue aJis CTyH. Cpe/l.
npod. yuebnnix 3aBeaenuii / O.C. I'abpuensn, ['.I". JIsicoBa — M., 2006.

I'abpuensn O.C. [Ipaktukym 1o oOmiei, HeOpraHMYECKOW M OPraHUYECKONH XUMHUH: yueo.
nocobue st ctya. cpel. npod. ydued. 3aBenenuit / 'abpuensn O.C., Octpoymon WN.I'.,
Hopodeesa HM. — M., 2007.

Ia6puensu O.C. Xumwms. 10 kmacc. ba3oBbiii ypoBeHb: yueb. ans o0mieoOpaszoBar.
yupexaenuit. — M., 2011.

I'a6puensu O.C. Xumus. 11 knacc. [IpodunbHblii ypoBeHb: yueb. s o6meoOpa3oBar.
yupexaenunit / O.C. I'abpuensy, I'.I".JIsicoBa. — M., 2006.

'a6puensu O.C. Xumwms. 11 kmacc. ba3oBbiii ypoBeHb: yueb. ans o0meodpazoBar.
yapexaeHuit. — M., 2006.

Tutoa U.M. Xumus u uckyccrso. — M., 2007.

TuroBa .M. XuMHUS ¥ HCKYCCTBO: OpTraHU3aTOP-TIPAKTHKYM i ydvammxcs 10-11
KJIaCCOB 00111e00pazoBaTeIbHbIX yupexaeHuil. — M., 2007.

INabpuensn O.C. Xumus nis npenojaBaTens: ydeOHo-MeTonudeckoe mnocodue / O.C.
I"a6puensu, ['.I". JIpicoBa — M., 2006.

lNabpuensu O.C. HacrtonbHas kuura yumtens xumuu: 10 kmacc / O.C. I'aGpuensa, U.I'.
OctpoymoB — M., 2004.

INa6puensu O.C. HactonpHas kaura yuurens xumun: 11 kimace: B 2 4. / O.C. ["aOpuensH,
I''T. JIsicoBa, A.I'. BBeaenckas — M., 2004.

Apmanckuii E.A. MeTtonuka o0ydeHHs] XUMHUH B KJIaccax TYMaHUTApHOTO Tpoduist — M.,
2003.

Ky3nenoa H.E. OOyueHue xumuum Ha OCHOBe MexmnpeamerHod unterpanuu / H.E.
Ky3nenosa, M.A. lllaranos. — M., 2004.
YepnoOennckas .M. Meroauka o0ydeHust XuMuu B cpeaneit mkone. — M., 2003.
I'a6puensn O.C. JlsicoBa I'.I'. Xumus 111 npenoaBartes: MeToquueckoe mocooue. — M.,
2004.

Xumus: y4ue0. ans crya. npod. yuel. 3aBenenuit / O.C. IN'abpuensn, U.I'. OctpoymoB. —
M., 2005.
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHS YUEBHOM

TACIATIIAHBI

KoHTpo1b M OleHKa pe3ylnbTaTOB OCBOCHHS Yy4eOHOW AMCIMIUIMHBI OCYLIECTBIISCTCS
npernojiaBaTesieM B MPOIECcCe MPOBEACHUS NPAKTUYECKUX 3aHATHH, TECTHPOBAHUSA, a TaKXKe
BBITIOJTHEHUS 00y4arOIMMUCS HHANBUAYAJIbHBIX 38 JaHUN.

OneHka KadecTBa OCBOCHHSA YYE€OHOH MpPOrpamMMbl BKJIIIOYAET TEKYLIIMH KOHTPOJb
yCIIEBAEMOCTH, IPOMEXKYTOUHYIO aTTECTAIMIO [0 UTOTaM OCBOCHUS TUCIIUIUINHEI.

Texymmii KOHTPOJIb MPOBOAMTCSA B (OpME: YCTHBIX OTBETOB, TECTHPOBAHUS, PELICHUS
3a/1a4, 3aIIUTHI pedepaToB, BHIIOTHEHHE TPAKTHYECKUX 3aHATHH.

Hrorosas arrectauus B popme qudepeHIIMPOBaHHOTO 3a4eTa BO 2 CEMECTpe.

Pe3yabTarnl 00yyeHus
(0CBOECHHBbIE YMEHMNSsl, YCBOCHHbIE 3HAHWS)

®opMBbI M METOAbI KOHTPOJIS ¥ OLlEeHKH
pe3yJabTaToB 00y4YeHHsl

3HATb:

BakHelIIne XUMHUYECCKHUE NMOHATHUA:
BCIICCTBO, XUMUYECKUU OJICMCHT, aToM,
MOJICKYJIA, OTHOCUTCIIBHBIC aTOMHas n
MOJICKYJIIpHass MacCbl, HOH, aJJIOTPOIINA,
HN30TOIIbI, XUMHYCCKas CBA3b,
QJICKTPOOTPpUIATCIIbHOCTD, BAJICHTHOCTD,

CTENeHb OKHUCIIEHUsA, MOJIb, MOJISIpPHAs Mmacca,
MOJIIDHBIA 00BEM Ta3000pa3HbIX BELIECTB,
BELIECTBA MOJIEKYJIIPHOTO u
HEMOJIEKYJIIPHOTO  CTPOCHHsS,  PacTBOPHI,
AIIEKTPOJIUT u HEAJICKTPOJIUT,
ANEKTPONUTHYECKAS JUccouanus,
OKUCTUTENh U BOCCTAHOBUTEI, OKHUCICHUE U
BOCCTAHOBJICHHE, TEIUIOBON >(PQeKT peaxiuw,
CKOpPOCTh XMMHYECKOW peakIuu, KaTallus,
XUMUYECKOE PAaBHOBECHE, YIIIEPOIHBIN CKEJNET,

(byHKIIMOHAIbHAs rpyiumna, H30MEpHSL,
TOMOJIOTHS;

OCHOBHBIC 3aKOHbI XHMMH: COXPaHEHUs
MacChbl  BEIIECTB, IIOCTOSHCTBA  COCTaBa
Bemects, llepuonmyeckuii  3axkon  JI.W.
Menneneena;

OCHOBHbBI€ TEOpHMH XUMHHM; XUMHUYECKOU
CBiA3H, 3J'ICKTpOJ'H/ITI/I‘I€CKOI\/'I Jucconuanuu,

CTPOEHHUSI OpPraHUYECKMX W HEOPraHUYeCKUX
COCIUHCHMUIA,

BaKHelillMe BellecTBA M MaTepHaJbI:
BaOXHEHIINE METaUIbl W CIUIABBI, CepHa,
COJsiHAas, a30THas1 W YKCYCHas KHCIOTHI;
OnmaropomHble Tas3bl, BOAOPON, KHCIOPOZ,
rajloreHbl, IIEJIOYHbIE METaJJIbl; OCHOBHBIE,
KACIOTHBIE W  aM(OTepHBIE OKCHUABl H
THJIPOKCHUJIBI, IIEJIOYUH, YTIICKUCIBIA U yrapHbIH
ra3pl, CEpHUCTBHIH Ta3, aMMHaK, BOJa,
OpUPOJHBI  ra3, MeTaH, »JTaH, JSTHWJIEH,
alleTWICH, XJIOPHI HaTpusa, KapOOHaT W
rUJIpokapOoHaT HaTpusi, KapOoHaT U ¢ocdar

@®opMbl KOHTPOJISA

1. Ycruslii onpoc

2. Jlomamnusis camocrosiTenbHas paboTa
3. KonTponpHas nuceMeHHas paboTa

4. YcTHBIN 3a4€T

5. Pemenue 3amau

6. TectupoBanue

MeTtoabl KOHTPOJIS
HakomnurenpHast cucreMa 0ajjaoB, Ha OCHOBE
KOTOPOH BBICTABJISICTCS UTOTOBasi OTMETKa

TpaaunuoHHas cucTeMa OTMETOK B Oayliax 3a
KaX]Iy10 paboTy, Ha OCHOBE KOTOPHIX

BBICTABIACTCS UTOIrOBasg OTMECTKA.

Ouenka pe3yJabTaToB 00y4YeHUs

s OLIGCHKM  pe3ylbTaroB  Yy4eOHOI
JeSTEIbHOCTH  OOYYaIOLIUXCSA  BBIIEISIOTCS
YeThIpE  YpOBHS  YCBOGHHUS  y4eOHOro
MaTepuania:

1) TlepBblit ypoBeHb (HU3KHIA) - IEHCTBUE Ha
y3HaBaHUE, HAa PAcIlO3HABAHME U PA3INYUE
NOHATUH (0OBEKTOB U3yUEHUS) - OLEHKA «2»;
2) Bropoii ypoBeHb (yI0BIETBOPUTEIbHbII)
- IENCTBUS MO BOCIPOU3BECHUIO Y4EOHOTO
MaTepuasa Ha ypOBHE IIOHUMAaHUs; ONIMCAHNE
Y aHaJIN3 JEUCTBUN ¢ 00bEKTaMU U3YUYCHHUS -
OLleHKa «3»(yI0BJIETBOPUTEIHHO)

3) Tpetuii ypoBeHb (JOCTATOYHBIN) -
JEUCTBHUS 10 IPUMEHEHUIO 3HAaHUU B
3HaKOMOM CUTYaIH1 1o o0pa3iy;
O00BSICHEHUE CYLTHOCTH, OOBEKTOB H3YUEHUS;
BBINIOJITHEHHE JEeWCTBUMN C YEeTKO
0003HAUEHHBIMH TpaBWJIAaMH; TPUMEHEHHE
3HaHWI Ha OCHOBE OOOOMIEHHOTO AJITOpUTMA
JUIsl  pelIeHds HOBOW y4ueOHOW 3ajmadu-
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KaJblMs, OEH30I1, METaHOJ U 3TAHOJI, CIOXKHbIE
3QUpBL,  KHUPBL, MBUIA,  MOHOCAaXapHUIbl

(rmroko3a), JUCaxapyIbl (caxapo3sa),
nojgucaxapuabl  (Kpaxmal M LEJUIJI03a),
AHWJIUH, AMHHOKHCIIOTHI, OenKw,

HCKYCCTBCHHBIC W CHHTCTHUYCCKHUC BOJIOKHA,
Kay4yKHu, IJ1aCTMACCHI;

yMeTh:

Ha3bIBaTh: M3YyYCHHbIC BEIIECTBA IO
TPUBHAIILHOU W MEX1yHapOIHOU
HOMEHKJIATypE;

onpeaesiTb: BAJICHTHOCTh U CTEIICHBb
OKHUCJICHMS XMMMYECKHX DJIIEMCHTOB, THII
XMMHYECKOM CBSI3M B COCIMHEHUAX, 3apsij
HOHA, XapakTep Cpellbl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX Hu OPraHUYECKUX
COCJIMHEHUM, OKHCIUTEIIh U BOCCTAHOBUTEIID,
MPUHAJIC)KHOCTh BEILIECTB K Pa3HbIM KJlaccam

HEOPraHUYECKUX U OPraHUYECKHUX
COCJIMHEHM;

XapaKTepu30BaTb:  JJIEMEHTHl  MaJbIX
MeprUoI0B 1o 150:4 MMOJIOYKCHHUIO B

Ilepuonnueckor cucreme [[.M. Menneneesa;
ofuie XMMHUYECKHE CBOMCTBA METAIJIOB,
HEMETAaJUIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKHX u OpraHUYEeCKHUX
COCIMHEHUHN; CTPOCHHME U  XUMHUYECKHE
CBOMCTBA M3YYEHHBIX HEOPraHUYECKUX U
OPraHUYECKUX COCIMHECHUM;

00BbSACHATD: 3aBUCUMOCTh CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHUS, IPUPOLY
XUMHYECKON CBsI3W (MOHHOM KOBAaJEHTHOM,
METAJIJIMYECKONH U BOJIOPOAHOM), 3aBUCHMOCTD
CKOPOCTH XMUMHYECKOW PEaKLUU U MOJIOKEHHUE
XHMHYECKOTO PABHOBECUS OT Pa3IMYHbBIX

(baxTOpOB;

BBINOJIHATh XMMHUYECKHI IKCIEPUMEHT:
o pacro3HaBaHUIO BOKHEHIITUX
HEOPTaHNYCCKUX u OpTraHU4YCCKUX
COE€IUHEHMI;

MPOBOAUTh:  CaMOCTOSTEIBHBIA  TOWCK
XUMHUYECKON MH(OpMALUU C HCTOIb30BAaHHUEM
Pa3IUYHBIX UCTOYHHUKOB (Hay4YHO-TIOMYJISIPHBIX
U3JIlaHU}, KOMIBIOTEpHBIX 0a3  JaHHBIX,
pecypcoB WNuTtepHeta); WCIIOJIh30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTUU Il 00pabOTKHU U
nepeJaud XUMHUYEeCKoW uHGpoOpMaluuu U ee
MPEJICTABICHUS B Pa3IMYHbIX (hopMax;

CBA3bLIBATb: H3y‘-IeHHBII71 Mmarepuail Co
CBOEH MpodeccuOHANBHON 1eATeIbHOCTHIO;

pelars: pacueTHbIe 3aJ1a9u 1o
XUMHUYECKUM (hopMyrnaM U ypaBHEHUSIM;

oleHKa «4» (Xopo1Io)
4) UYeTBEPTHINi  ypOBEHb
JICUCTBUSL [0  IPHUMEHEHHIO

(BBICOKUHA)
3HAHUHI

B

HCE3HAKOMBIX HeCTaHI[apTHBIX CI/ITyaL[I/ISIX JUIA
pellIeHus 3aa4; CaMOCTOSATEIbHbIC ECHCTBUS
1o OIIMCAHUIO, 00BSICHEHHIO

npeoOpa3oBaHui0  OOBEKTOB
OIIEHKA «5»(OTINYHO).

HU3YUYCHUA

u
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HCNO0JIb30BAaTh NPUOOPeTeHHbIe 3HAHUS U
YMeHHSI B NPAKTHYECKOH JAesiTeIbHOCTH H
NMOBCEIHEBHOM KM3HU:

UIs  OOBSCHEHHUS] XMMUYECKHUX SBIICHHA,
OPOUCXOSAIIUX B NpUpone, ObITY U Ha
IPOM3BOJICTBE;

onpezieNieHuss BO3MOXKHOCTH  MPOTEKaHUS
XUMHYECKHX TPEBPAIICHUN B  Pa3IHYHBIX
YCIIOBUSIX U OILICHKHU MX MOCJEICTBUM;

HKOJIOTHYECKH T'PaMOTHOTO TIOBEACHHUS B
OKpYXKalolllei cpee;

OLICHKHU BIIMSTHUS XHUMHUYECKOTO
3arpsi3HEHUS]  OKpYyXKarollell  cpeabl  Ha
OpraHu3M 4eJOBeKa M JIpyrHe > KUBBIC
OpTraHU3MBI;

Oe3omacHOro oOpamieHuss ¢ TOPIYUMH U
TOKCHYHBIMU BEIIECTBAMH U JaOOpaTOpHBIM
000pyI0BaHUEM;

IIPUTOTOBJICHUS ~ PACTBOPOB  3aJlaHHOM
KOHIIEHTPAIlMU B OBITY U Ha MIPOU3BOJICTBE;

KPUTHUYECKOH  OIICHKH  JIOCTOBEPHOCTH
XUMHUYECKOH HMH(OpMAaIMK, MOCTYMaoel us3
pa3HBIX HCTOYHHUKOB.
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5 JUCT BHECEHUSI U3MEHEHUM

Ne

Howmep u nata
pacnopsAUTEIbLHOTO
JIOKyMEHTa O BHECEHUU
U3MEHEHU N

Jlata
BHECEHUS
H3MCHECHUMN

®.N.0. nua,
OTBETCTBEHHOIO 32
A3MEHEHNE

Tloamuce

Howmep u nata

pacnopsgUTEILHOTO

JOKYMEHTA O

MPUHATUN W3MEHEHUM
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