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PabGouas nporpamma  pa3paboraHa Ha  OCHOBE  (eaepaibHbIX
rOCyJapCTBEHHBIX O00Opa30BaTENbHBIX CTAaHAAPTOB CPEIHEro OOLEero u
cpeaHero Npo(eCcCHOHAIbHOIO  00pa30BaHUs C  Y4YeTOM  IOJIy4aeMOM
npoeccuu WM CHEUATBHOCTH U B COOTBETCTBUM:

— C MPUMEPHON MporpaMMoil 001eo0pa3oBaTENbHON JUCHMILIUHBI
“Xumuga”  maia 1OpoecCHOHANbHBIX  00pa3oBaTEIbHBIX  OpPraHU3aluil
PEKOMEHJOBAaHHOM denepanbHbIM rocyapCTBEHHBIM aBTOHOMHBIM
yupexaeHuem “@DenepanbHblii MHCTUTYT pa3BuTHs oOpasoBanus” (PIAY
“©1PO”) B kauecTBe NPHUMEPHON MpOrpamMMbl Ui pealu3allud OCHOBHOMN
npodeccuonansHoO 00pazoBaTenbHO mporpammbl CIIO Ha 6a3e OCHOBHOTO
obOmiero oOpa3oBaHus C TIOJIYyYEHHEM CpEIHEro oOIero ooOpa3oBaHUs
(ITpotoxois Ne3 ot 21 utons 2015r, peructpaliluoHHBIA HOMED JTULEH3UH 386 OT
23 urons 2015r).

- c Ilonoxennem «O mopsake pa3pabOTKH U TpeOOBaHUAX K
COJIEpKaHMI0 U O(GOpMIIEHHIO PadOUYMX MPOrpamMM YYEOHBIX JTUCIMIUIMH,
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npodeccuoHanbHOro oopazoBanus «HoOpuibCKkuii TEXHUKYM MPOMBILIIECHHBIX
TEXHOJIOTUA U CEPBHUCA», YTBEPKJIECHHBIM IPHUKa30oM aupekropa Hopuiabckoro

TEXHUKyMa MPOMBIIIIEHHBIX TEXHOJIOTHI U cepBuca oT 21 nekadbps 2018 r. Ne
01-11/297.
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1 TIACIIOPT PABOYEI IIPOTPAMMBI YUYEBHOU
JANCHUITJIMHBI «Xumus»

1.1 ObnacTte mpuMeHeHus: paboyeit MporpaMmal:

PaGouast nmporpamMmma yueOHOM AUCIMIUIUHBI SBIISETCS YaCThbl0 OCHOBHOM
npodeccruoHanbHOM 00pa3oBaTebHON NporpaMmbl B cooTBeTcTBUM ¢ PI'OC 1o
npodeccusm  TexHuueckoro mpodwrss: 15.01.21 DnexTpoMoHTEp OXpaHHO-
MI0KapHOU CUTHAJIM3ALNH

1.2 Mecto yueOHOUW TUCIUTIINHBI B CTPYKTYpE OCHOBHOW MPOQheCCHOHATBHON
00pa30BaTeNbHOM MPOrPaMMBbI: TUCIUILIMHA BXOJUT B 00IIe00pa3oBaTeIbHbIe
ITUKITY OTHOCHUTCS K 0a30BBIM 00111€00pa30BaTeIbHBIM JUCIIUTLUIMHAM.

1.2 llenu u 3amaun y4eOHOM MUCHMIUIMHBI — TPeOOBaHUS K pe3ysbTaTam
OCBOCHHUSI YI4COHOU JUCIUTIINHBIL

PabGouass mporpamMmma OpHEHTHpOBaHa Ha JOCTHMXKEHHME CIEAYIOLINX
LETICH:
— (¢opMupoBaHHE Yy OOy4YalOIIMXCS YMEHHUS OLICHUBATh 3HAYUMOCTb
XUMHUYECKOTO 3HAHMS 1151 KAKJIOTO YEJIOBEKa;
— (hpopmupoBaHye y 00y4arOIUXCS LETOCTHOTO MPEICTABIECHUS O MUPE U POJIU
XUMUU B CO3[JaHUU COBPEMEHHOW €CTECTBEHHOHAYYHON KAPTUHBI MUPA;
— YMEHHSI OOBSICHATh OOBEKTHI U MPOLIECCH OKPYKAIOLIEH TeUCTBUTEIBHOCTH:
IIPUPOJTHOW, COLMAIBHOW, KYJbTYPHOM, TEXHUYECKOM CPEIbI, UCIOJIb3Ys IS
ATOT0 XUMHUYECKHE 3HAHUS;
— pa3BUTHE y 00yYaroOUMXcsd YMEHUHN pa3nuyaTh (PaKkThl U OLIEHKH, CPAaBHUBATD
OLICHOYHBIE BBIBOJbI, BHJIETb HX CBA3b C KPUTEPUSAMH OLICHOK M CBS3b
KpUTEPUEB C ONPENEICHHON CHCTEeMOW IIEHHOCTeH, (opmynupoBaTh U
00OCHOBBIBaTh COOCTBEHHYO MO3UIIHUIO;
— mnpuoOpeTeHue O0OyYaloUMMHUCA OIbITa Pa3HOOOpa3HON JEeSATEIBHOCTH,
NIO3HAHMSA W CaMOITO3HAHHUS; KIIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE
3Ha4YeHHE ISl Pa3IMYHbIX BUJOB JEATEIBHOCTH (HABBIKOB PELICHMSI MPOOIEM,
NPUHATUS  PEIICHUW, TIOWCKa, aHaimu3a | 00paboTku uHopmanuwy,
KOMMYHUKATHUBHBIX HAaBBIKOB, HAaBBIKOB HM3MEPEHUH, COTPYJHUYECTBA,
0e30MacHOro o0parieHus ¢ BeIeCTBAMU B TIOBCETHEBHOM KU3HN).

B nporpaMmy BKIIIOUEHO COJAEpKaHUE, HAIPaBICHHOE Ha (POpMUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUI, HEOOXOIUMBIX ISl KauecTBeHHOTo ocBoeHust OITOI1
CIIO Ha 6a3ze OCHOBHOTO OOmHIEro OOpa30BaHMS C MOIYYEHUEM CPEIHEro
obmiero  o0pa3oBaHus; MPOrPaMMbl  MOATOTOBKH  KBaJU(PUIIMPOBAHHBIX
pabounx, CiayXallux, MIPOrpaMMbl MOATOTOBKH CIEIHAIIMCTOB CPEIHEr0 3BEHA
(IOIKPC, IIICC3).

Pe3ynbrathl 0cBOCHUS y4€OHOM TUCITUTINHBI
OcBoeHue  coxepkaHusg ~ y4eOHOM — JUCHUIUIMHBI  «XUMUS»,
o0ecneunBaeT JOCTUKEHHUE CTYIEHTaMU CIEAYIOLUX PE3yJIbTaTOB:



JIMYHOCTHBIX:
— YYBCTBO I'OPJOCTH U YBAKECHMSI K UCTOPUU U JTOCTHIKCHHSIM OTEUYECTBEHHOMN
XMMHUYECKON HAYKH; XMMHUYECKH IPAMOTHOE MOBEAECHUE B PO(ECCUOHATIBHON
JESATEIIBHOCTY U B OBITY NpU OOpaIleHHH C XUMUYECKUMH BEIIECTBAMH,
MaTepHaJlaMH U MIPOLIECCaMU;

— TOTOBHOCTh K IMPOJOJIKEHUIO 00pa30BaHMs U MOBBILIECHUS KBaTU(UKALUN B
n30paHHON MNpO(EeCCHOHAIBHON JEATEIBHOCTH U OOBEKTUBHOE OCO3HAHUE
POJIM XUMUYECKUX KOMIIETEHIIUN B 3TOM;

— YMEHME HCIIOJb30BaTh JOCTHKECHHS COBPEMEHHOM XUMHYECKOM HAyKH M
XUMHUYECKUX TEXHOJIOTMH 711 MOBBINIEHUS! COOCTBEHHOI'O MHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHON NIPO(ECCHOHATBLHON AeSITEIbHOCTH;

MCTAIIPCAMCTHBIX !
— HCIIOJIb30BAHHUC PA3JIMYHBIX BHIOB MM03HABATEILHOI ACATCIIBHOCTH H
OCHOBHBIX HHTCJUICKTYAJIbBHBIX onepaunﬁ (HOCTaHOBKI/I 3aJda4u,

(GopMynupoBaHUS THUIIOTE3, aHajIM3a M CUHTE3a, CPaBHEHUs, 000OIIEHu,
CUCTEMATU3AllMH, BBIABICHHUS NPUYMHHO-CIEICTBEHHBIX CBS3€H, IOHCKA
aHaJIOroB, (POPMYJIUPOBAHUS BBIBOJIOB) JUIsl PEIICHUs MOCTABJICHHOW 3aJaud,
IPUMEHEHUE OCHOBHBIX METOJIOB IMO3HaHUS (HAOIIOACHUS, HAy4HOI'O
HKCIEPUMEHTA) JJI1 WU3Y4YEHHs] Pa3JIMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U
IPOLECCOB, C KOTOPHIMU BO3HMKAaeT HEOOXOAUMOCTh CTaJKUBAaThCA B
npodeccuoHanbHOM cdepe;
— HCIOJb30BAHUE PA3IUYHBIX HCTOYHUKOB JUISI TOJYYEHUS XUMHUYECKOU
uH(pOpMaIMU, YMEHUE OLIEHUTh €€ JOCTOBEPHOCTH JJIsl JOCTUKEHUS XOPOILIUX
pe3yapTaToB B npodeccuonanbHol chepe;
PEIMETHBIX:
— c(hOpMHUPOBAHHOCTh TMPEJCTABICHUNH O MECT€ XHMHH B COBPEMEHHOMU
HAayYHOW KapTHUHE MHpa; MOHUMAHUE POJIU XUMUHU B GOPMUPOBAHUN KPYro3opa
U (PyHKIMOHAJIBHOM TI'PaMOTHOCTH YEJIOBEKa [JIsl PELICHUS MPaKTUYECKUX
3a/1ay;
— BJIQJICHUE OCHOBOIIOJIATAIOIIMMHA XUMHUYECKHMMH TOHSTHUSIMH, TEOPHUSIMH,
3aKOHaMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE I0JIb30BAHUE XUMHUYECKON
TEPMHUHOJIOTHEN U CUMBOJIUKOM;
— BJIAJICHUE OCHOBHBIMHM METOJAMU HAY4YHOT'O INO3HAHUS, HCIOJIb3YEMBIMU B
XUMUU: HaOJIOJEHUEM, OMHCAHUEM, U3MEPEHUEM, DKCIIEPUMEHTOM; yMEHUE
o0pabaTbiBaTh, OOBACHATH pE3YyJbTaThl MPOBEACHHBIX OIBITOB W JeNaTh
BBIBO/IbI; TOTOBHOCTh M CIOCOOHOCTh NPUMEHSTh METOJAbl IMO3HAHUS MPHU
pELICHUH MPAKTUYECKUX 3a/1a4;
— c(hOpPMHUPOBAHHOCTh YMEHHUS [JaBaThb KOJIMYECTBEHHbIE OIEHKU U
MIPOU3BOIUTH PACUETHI [0 XUMHUUECKUM (HOpMYyJIaM U YpaBHEHUSIM;
— BJaJEHUE TpaBWIAMH TEXHUKH O€30MacHOCTH MpHU  HCIOIb30BAHUU
XUMUYECKUX BELIECTB;
— c(hopMHpPOBAaHHOCTH COOCTBEHHOM MO3WIUHU MO OTHOIICHHUIO K XUMHUYECKOU
uH(bOpMaInK, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

B pesynbrare usyueHus yueOHONW TUCHUIUIMHBI O0yYaIOUIUIiCS AOMKEH
YMETB:



BAKHENIINE XUMUYECKUE TTOHATHUSA:
— J1aBaTh OIPENEIICHHWE W OINEpUpPOBATH CIEAYIOUMMH XUMHUYECKUMU
MOHATUSIMU:  BEIIECTBO, XHUMHUYECKHM  JJIEMEHT, AaTOM,  MOJIEKYJa,
OTHOCHUTEJIbHBIE ATOMHAsI U MOJIEKYJISIPHAS. MACChl, HOH, AJUTOTPOIIHS, U30TOIIBI,
XUMUYECKasi CBSI3b, AJEKTPOOTPHUIIATEIBHOCTh, BAJIEHTHOCTb, CTEIICHb
OKHUCJICHHSI, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM OO0BEM Ta3000pa3HbIX
BEILIECTB, BEIIECTBA MOJEKYISIPHOTO H  HEMOJIEKYJSIPHOTO  CTPOCHHS,
PACTBOPBI, DJIEKTPOJIUT M HEDJIEKTPOJIMUT, DJICKTPOJUTHUYECKAs IWCCOLHALMNS,
OKHCIIUTENIb U BOCCTAaHOBUTENb, OKHUCICHHE W BOCCTAaHOBJIEHWE, TEIUIOBOU
3pdeKT peakuuHu, CKOPOCTh XMMHUYECKOW peaklMH, KaTalu3, XUMHUYECKOe
paBHOBEcHE, YIJIEPOAHBIA CKeleT, (yHKIMOHAIbHAs TpYyIa, H30MEpHUs,
TOMOJIOTHS;

OCHOBHBIE 3aKOHBI XUMHWHU:
— (opmynupoBaTh 3aKOHBl COXPAHEHHUS MACChl BEIECTB M TMOCTOSHCTBA
COCTaBa BEIIECTB M YCTAaHABJIMBATh INPUYMHHO-CIEACTBEHHBIE CBSA3U MEXKIY
COJEp)KaHUEM JTHX 3aKOHOB M HalMCAaHWEM XUMHYECKHX (opmya u
YPaBHEHHUI;
— YCTaHAaBJIMBATh 3BOJIIOLIMOHHYIO CYIIHOCTh MEHJIEIECEBCKOM U COBPEMEHHOU
dbopMynpoBok neproauueckoro 3akona Jl. . Menneneena;
— OOBACHATh (UBNYECKUH CMBICI CHUMBOJUKHA NEPUOAMYECKON TaOJIUIIbI
xumuueckux aviemeHToB JI. M. MenneneeBa (HOMEpOB 3JEMEHTA, MEPUO/A,
TPYIIIbl) U yCTAaHABIMBATH MPUYUHHO-CIIEICTBEHHYIO CBSI3b MEXKY CTPOECHUEM
aToMa ¥ 3aKOHOMEPHOCTSAMH M3MEHEHUS! CBOMCTB 3JIEMEHTOB U 00OpPa30BaHHBIX
VMMM BELIECTB B IEPUOJAX U TPYIIIIAX;
— J1aBaTh XapaKTEPUCTHKY 3JEMEHTOB MaJIbIX M OOJBIIMX HEPHOJOB IO HX
nonoxkennto B [lepuoanueckoit cucreme /1. I. Menneneena;

OCHOBHBIE TEOPUU XUMUHU:
— YCTaHaBJIUBATh 3aBUCHUMOCTb CBOWCTB XMMHYECKHUX BELIECTB OT CTPOCHUSA
aTOMOB O0Pa3yIOIINX UX XUMUYECKUX JIEMEHTOB;
JIaBaTh XAapaKTEPUCTUKY BAXKHEUIIMX THUIIOB XHMHUYECKHMX CBSI3€M U
OTHOCHUTEJIbBHOCTH 3TOU TUIIOJIOTUH;
— OOBSCHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT HMX COCTaBa U CTPOCHMS
KPUCTAUINYECKUX PELIETOK;
— (GOopMyIUpOBaTh OCHOBHBIE TMOJOXEHUS TEOPUH DIEKTPOJIUTHUYECKOU
JVCCOLUMALMN U XAPAKTEPUCTHKA B CBETE ATOM TEOPUM CBOMCTB OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX COCIAVHEHUN; OCHOBHBIC IIOJIOKEHUS TEOPUH
XUMHUYECKOTO CTPOEHUSI OPTAHUYECKUX COCUHEHUN U XapAKTEPUCTUKA B CBETE
ATOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHECHUN;

BAKHEUIINE BEIIECTBA U MATEPHUAJIBL:
— J1aBaTh XapaKTEPUCTHUKY COCTaBa, CTPOCHUS, CBOMCTB, IIOJIyYEHHUsS U
npuMeHeHus: BaxkHenmux MetaiuioB (IA u Il A rpynn, amtoMuHus, xeesa, a B
€CTECTBEHHOHAYYHOM Mpoduiie 1 HEKOTOPhIX d-3JIEMEHTOB) U UX COCAMHEHUIA;
— J1aBaTh XAapaKTEPUCTHUKY COCTaBa, CTPOCHUS, CBOMCTB, IIOJIyYEHHUsS U
npuMeHeHus: BaxHenmux HemetawwioB (VIII A, VIIA, VIA rpynn, a takxe
azota u ¢ocdopa, yriaepoaa U KpeMHUs, BOJOPO/Ia) U UX COEIUHEHMUI;



— JlaBaTh XapaKTEPUCTUKY COCTaBa, CTPOCHHUS, CBOWCTB, MOJY4YCHHUS U
NPUMEHEHUs BAXHEHIIMX KJIAcCOB YIIEBOAOPOAOB (QJIKaHOB, aJKEHOB,
JIKMHOB, apEHOB) U MX Hanbosee 3HAUUMbIX B HAPOJHOXO3SIMCTBEHHOM IIaHe
Mpe/ICTaBUTEIEH;
— JlaBaTh XapaKTEPUCTUKY BAXHEHUIIMX MPEACTaBUTENCH IPYruxX KIacCoB
OpraHMYEeCKUX COCIMHEHMI: METaHOJIa U 3TAHOJA, CIOXKHBIX 3(PUPOB, KUPOB,
MBI, adbJAerua0B ((hopMaabIeru0oB U aleTaaberuaa), KeTOHOB (aleroHa),
KapOOHOBBIX KHUCIIOT (YKCYCHOM KHCJIOTHI, I €CTECTBEHHOHAYYHOTO PO
MpEACTABUTENIEH JIPYTHX KJIACCOB KHCIJOT), MOHOCAxapuaoB (TJIIOKO3bI),
caxapuyoB (caxaposbl), MOJUCAXapuIoB (Kpaxmaiga ¢ LEJUII0JI03bI),
aHWJIMHA, AMUHOKHUCIIOT, OCIKOB, UICKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH,
Kay4qyKOB, TIACTMACC;

XUMUYECKUHN S3BIK M CHMBOJIAKA!
— UCIOJIb30BaTh B Y4eOHOU M MpodecCHOHaTbHON IeATeTbHOCTH XUMUYECKUX
TEPMHUHOB ¥ CUMBOJIUKH;
— Ha3BaTh M3yYCHHbIE BEHIECTBA MO TPUBUAIBHON WJIM MEXKIYHAPOIHOM
HOMEHKJIaType U OTpPaKEHHE COCTaBa JTUX COCJUHEHUH C TOMOIIBIO
XUMHUYECKUX (GOpMYIT;
— OTpaxaThb XHMHUYECKHE IMPOIECChl C TMOMOIIBI0 YPaBHEHUN XWMHUYECKHX
peakuuii;

XUMUYCCKUE PEAKITUH:
— OOBSCHATH CYIITHOCTh XUMUYECKHUX MTPOIIECCOB;
— KJIacCU(PUITMPOBATh XUMHUUYECKHE PEAKITUH 10 PA3TMIHBIM ITPU3HAKAM: YUCITY
U COCTaBY MPOJYKTOB U PEareHToB, TEIIOBOMY 3 (ekTy, HanpaBieHuto, ¢ase,
HAJIMYHAIO KaTaln3aTopa, HW3MEHEHUIO CTETICHEH OKHCICHUS SJIEMEHTOB,
o0Opa3yronux BelecTBa;
— YCTaHaBJIUBATh MPU3HAKU OOIIEro M Pa3IMYHOTO B THIOJOTUU PEAKIIUN IS
HEOPraHUYECKOU U OPraHUYECKON XUMUU;
— KJIaCCU(PUITUPOBATh BEIIECTBA U TMPOIECCH C TOYKH 3PEHUS OKHUCIICHUS-
BOCCTaHOBJICHUS;
— COCTaBJIATh YPAaBHEHHUM pPEAKUMHA C IOMOILIBKD METOAA 3JIEKTPOHHOIO
OajaHca;
— OOBSACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIUU M TOJIOKEHUS
XUMHUYECKOTO PABHOBECHS OT Pa3IMYHBIX (haKTOPOB;

XUMUYCCKUN IKCTIEPUMEHT:
— BBIMOJHATHL XWMHUYECKHA OKCIIEPUMEHT B IIOJHOM COOTBETCTBHHM C
npaBujiaMu 0€30MaCHOCTH;
— Ha0mogaTh, (UKCHUPOBATH M OIHCHIBATH PE3yJbTaThl TPOBEICHHOTO
IKCIIEPUMECHTA;

XUMUYecKas nHpopmarus:
— TPOBOJUTH CAMOCTOSITEILHO TOUCK XUMHUYECKOM HH(pOpMaIuu C
WCIIOJIb30BAHUEM DPA3JIMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JIaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB UHTepHETA);
— WCTOJB30BaTh KOMITBIOTEPHBIC TEXHOJOTHUU JiE 0OpabOTKM W Tepenaydd
XUMUYECKON MHPOPMAIINH U €€ TIPEACTABICHUS B Pa3IMUHbIX (popmax;



pacyeTsl 10 XUMUYECKUM (opMyiaM U YpaBHEHUSIM:
— YCTaHaBIIMBaTh 3aBUCUMOCTb MEXKJYy KauyE€CTBEHHOM M KOJMYECTBEHHOU
CTOPOHAMHU XUMHUYECKUX 00BEKTOB U MPOIIECCOB;
— pelllaTh pacueTHbIC 33J]a4M M0 XUMUYECKUM (DopMyJiaM U ypaBHEHUSIM;
npoduiibHOE U TPodhecCUOHATBFHO 3HAYMMOE COICpIKAHUE:
— OODBSICHATh XUMHUYECKUE SBJICHHUM, MPOUCXOIAIUX B MPUPOJE, OBITY U Ha
IIPOU3BO/ICTBE;
— ONpEeNeNsATh BO3MOXXHOCTH MNPOTEKAHHUS XHMHYECKHX MpEBpalICHUl B
Pa3IUYHBIX YCIOBUSX;
— coOII0aTh MpPaBUIIa HKOJIOTHYECKH TPAMOTHOTO MOBEECHUS B OKPYKAIOIIEH
cpene;
— OLICHMBATh BIIMSHHUS XUMHYECKOTO 3arpsi3HEHHs] OKpYXarolled cpeabl Ha
OpraHu3M YeJIOBEKa U JAPYTHUE KUBbIE OPraHU3MBbI;
— co0Jo/1aTh MpaBuiia 0€30MacHOTr0 OOpalieHus] ¢ TOPIOUYMMU U TOKCHYHBIMU
BELIECTBaMHU, J1a00PATOPHBIM 000PYI0BaHHUEM;
— TMOATOTaBIIMBAaTh pACTBOPHI 33aJaHHOW KOHILIEHTpalMu B OBITY U Ha
IIPOU3BOJICTBE;
— KpUTUYECKH OLEHUBATh JIOCTOBEPHOCTh XHUMHUYECKOW HH(pOpMaIuH,
NOCTYIAOIIEH U3 pa3HbIX UCTOYHUKOB.

1.4 KonruecTBO 4acOB Ha OCBOEHUE IPOrpPaMMbl y4€OHOMN AUCLMIIUHBIL:
MaKCUMaJIbHOU yueOHOU Harpy3ku oOydaromierocs — 187 gacoB, B TOM uucie:
00s13aTeIbHON ayTMTOPHON yueOHOM Harpy3ku odydaromerocs — 125 yacos;
CaMOCTOSATEILHOM paboThl 00yJaromerocs — 62 4acos.



2 CTPYKTYPA U COJEPXKAHUE YUEBHO! JIUCIIUITJIMHBI

2.1 O6BEM yueOHOM TUCITUTIIMHBI U BUJIBI YI€OHON pabOTHI:

Bun yuebHoit paboTsl Ob6beM yacoB
MaxkcumanbHast yaeOHasi Harpy3ka (BCero) 187
OO0s3arenpHas ayIUTOpHAs yueOHas Harpy3Ka (BCETro) 125
B TOM YHCIIE:
MPaKTUYECKHUE 3aHATUS 10
KOHTPOJIbHBIE pa0OTHI 3)
JuddepenurpoBaHHbIil 3a4eT 1
CamocrosiTenbHas paboTa o0ydaromierocs (BCero) 62
B TOM YHCJIE:
HccnenoBaHre KOHKPETHOW TeMbl U 0(hOpMIIEHUE PE3YJIbTATOB B 20
BuJE pedepara, J0KIaaa, Mpe3eHTALUN
Peliennie pacueTHbIX 3a/1a4 U yIPAKHEHUN 15
OdopmieHre pe3yabTaToOB MPAKTUUSCKUX 3aHITHI 9
[ToarotoBka k qudPepeHIMPOBaHHOMY 3aUETY 8
[ToaroroBka K 3K3aMeHY. 10

[IpomesxyTouHas arrectauus B popMme quddepeHurnpoBaHHOrO 3a4eTa, SK3aMeHa




2.2 TemaTuyecKkui TIIaH U COACPKAHUE YIEOHOM TUCIUTUTUHBI « X UMUS»

HaumenoBanue Conepxanue yueOHOro MaTepuala, JJabopaTopHbIe U MPAKTUIECKHUE padOTHI, O0BEM YpoBeHb
pa3nenoB u MPAKTUYECKUE 3aHATHUS, CAMOCTOSATEIbHAS paboTa 00yJIaronuX s 4acoB YCBOCHHUS
TEeM
1 2 3 4
Beenenue 2
Conepxanue yueOHOro mMarepuasa 2
1 | Beenenue. HayuHble MeTOIbI TO3HAHUS BEIIECTB M XUMHYECKUX SIBJICHHUH. Poub 1,2
AKCIEPUMEHTa W TEOpPUM B XUMHH. MOJEIHPOBAHHE XUMHUYECKUX IPOILIECCOB.
3naueHue xumuu 1pu  ocBoeHun npodeccuit HIIO Texnmueckoro mnpoduis
npodeccruoHanbsHOTO 00pa30BaHMUS.
OO6mue TpeboBaHus K MOBEJACHUIO 00YJaloUXCcs B KAOWHETE XUMUH.
Paznen 1. OOmias u HeopraHudeckasi XuMus 76
Tema 1.1 OCHOBHBIC MOHATHUS U 3aKOHBI XUMHUHU 8
Conepxanue yueOHOro Marepuaia 5
1 | OcuoBHble MoHsTHS XUMHUH. BemectBo. Atom. Mornekyna. XWMHYECKHI 3JIEMEHT. 2
Annotponus. IIpocTeie U cloxHbIe BemiecTBa. KayeCTBEHHBIM U KOJIWYECTBEHHBIN
COCTaB BEIIECTB. XHUMHUYECKHE 3HaKU WU (opmynbl. OTHOCUTENIbHBIE aTOMHAas U
MoJIeKyJsipHas Macchl. KosnuecTBo BemiecTna.
Jlemoncmpayuu. Mopenun atoMOB XHUMHUYECKHX 3JIEMEHTOB. Mojaenn MoJIeKy
MPOCTBIX U CIOXKHBIX BemiecTB. KoJiekiuss MpPOCTBIX U CIOXHBIX BEIIECTB.
HexoToprie BemecTBa KoaudecTBOM 1 Mosib. MoJi€sib MOJIIPHOTO 00beMa ra3oB.
2 | OcHOBHbIE 3aKOHBI XUMHH. CTexuoMeTpusi. 3aKOH COXPAaHEHMsS MacChl BEILECTB. 2
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOTajipo U
CJIEJICTBUS U3 HETO.
CamocTosiTenbHast paboTa 00y4JaronnXxcs: 3

WCCJICIOBAHNE KOHKPETHOM TeMbl U 0QOpMIICHHE pe3yJabTaTOB B BuUAE pedepara,
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‘ JOKJ1aaa, MPpC3CHTAOM, PpCHICHUC PACYCTHLIX 3a1a4.

Tema 1.2 Ilepunonnueckuit 3akoH u [lepuoandeckas cuctremMa xumudeckux anemeHToB [[.1.MenneneeBa u

CTPOCHHUC aTOMA

Conepxkanue yueOHOro Marepuasa

1

[Tepuoanueckuit 3axkon J.MM.MengeneeBa. OtkpbiTe JI. WM. MeHaeneeBbiM
ITepuonnueckoro 3akoHa. Ilepumomuueckuit 3akoH B ¢opmynaupoBke JI. MU.
MenneneeBa. Ilepuonnueckas Tabmuna XUMUYECKUX JIIEMEHTOB — TIpaduyecKoe
OTOOpaXEHHE TEPUOIUYECKOTO 3akoHa. CTpyKTypa MEepUOJAMYECKOW TaOJIMIIbL:
NepHo/ibl (MaJible ¥ OOJbIINE), TPYNIbI (TJIABHASI U TIOOOYHAs).

Jemoncmpayuu. Paznuunsie  ¢opmbl  [lepuoguyeckoil CUCTEMBl XUMHUYECKHUX
anemenToB [[.M.MeHpaeneena.

Crpoenue atoma u llepmommueckuii 3akon [I. MI. MenneneeBa. AToM — CloXHas
yactuna. Aapo (MpOTOHBI WU HEUTPOHBI) W BJIEKTPOHHAsi oOosouka. M3oTormsl.
CtpoeHne HJIEKTPOHHBIX OOOJIOYEK AaTOMOB JJEMEHTOB MajblX IEpPUOJIOB.
OCOOEHHOCTH CTPOEHUSI DJICKTPOHHBIX O0O0JOYEK aTOMOB D3JIEMEHTOB OOJBIIHUX
nepuoaoB (MepeXxoHBIX 3JIeMeHTOB). [loHsATHe 00 opOuTansax. s-, p- u d-opOuranu.
DJIeKTPOHHBIC KOH(UTYpallMM aTOMOB XHMHYECKHUX dyeMeHTOB. (CoBpeMeHHas
dopmynupoBka [lepuoanueckoro 3akoHa. 3HaueHue llepuoguyeckoro 3akoHa u
Ilepnoanueckort cucrembl xumMudeckux diemeHToB [, M. MennpeneeBa i
Pa3BUTHS HAYKU W IOHUMAHHS XUMHUYECKOW KapTHUHBI MUpa.

CamocrosiTenbHas paboTa 00y4YaroIUXCA:

UCCIIeIOBaHNE KOHKPETHOM TeMbl M O¢QOpMIIEHHE pe3yslbTaToB B BHIE pedepara,
JIOKJIa[a, MPE3EHTAIMH; COCTABJICHWE XapaKTEPUCTUK XUMHUYECKHUX DJIEMEHTOB U3 HUX
MOJIOKEHUSI B TICPUOJAMYECKOM CHCTEME; COCTaBJICHHE CXEM, OJJIGKTPOHHBIX U
rpaduueckux Gopmys aTOMOB

Tema 1.3 CtpoeHue BeliecTBa

13

| Conepxanne yue6HOro MaTepuana
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HNonnas xumuyeckas cBs3b. KaTwoHBI, X 00pa3oBaHHWE W3 aTOMOB B PE3yJIbTATE
mpolecca OKUCIeHUsl. AHHMOHBI, UX 00pa30BaHUE M3 aTOMOB B pe3ysbTare IMmpolecca
BOCCTaHOBJICHUA. MIOHHAsA CBA3b KaK CBSI3b MEXJYy KaTHOHAMU M aHHMOHAMHU 34 CYET
AIEKTPOCTATUYECKOTO TPUTsHKeHUs. Kiaccudukaius HWOHOB: 1O COCTaBy, 3HAKY
3apsa, HATUYUIO TUAPATHOW 000J09ku. VOHHBIE KPUCTALTMYECKUE PEIICTKH.
CBoiICTBA BEUIECTB C MOHHBIM TUIIOM KPUCTAJNIMYECKON PEIIETKU.

Jemoncmpayuu. Mopenb KpHUCTAIUIMYECKOW pemieTkd xyopuaa Hatpus. OOpasisl
MHHEPAIOB C HOHHOW KPUCTAJIIMYECKON PENIECTKOM.

KoBanentHas xumuueckas cBA3b. MexaHM3M O00pa30BaHHs KOBAJEHTHOH CBSI3U
(OOMEHHBI M JOHOPHO-aKUENTOPHBIN). NEKTpooTpULaTeNbHOCTh. KoBaneHTHbIE
MOJISIpHAsl U HENoJsipHas CBs3UM. KpaTHOCTh KOBAJIEHTHOW CBs3U. MOJIEKYIIIpHBIE U
aTOMHBIE KpPUCTAIMYECKUE pemeTKkh. (CBOMCTBA BEIIECTB C MOJIEKYJSIDHBIMH U
ATOMHBIMU KPUCTAIUINYECKUMHU PEIETKAMMU.

Lemoncmpayuu. Monenn KpUCTAIUIMYECKUX PELIETOK «CyXOro JibIa», HoAa, ajMasa,
rpadura.

Mertannuyeckasi CBsi3b. MeTammnueckasi KpUCTAIUIMYECKAs PEIIETKA U METalInyecKas
XxuMu4deckas CBiI3b. PU3NUECKUEe CBOMCTBA METAJIIOB.
Jlemoncmpayuu. Moneny KpuCTaJUIMYECKUX PEIIETOK PA3JIMYHbIX METAJUIOB.

ArperatHble COCTOSIHUSI BEILIECTB W BOJOPOJHAs CBS3b. TBEpAoe, J>XHUIAKOE U
razoo0pa3Hoe cocTosiHus BemiecTB. [lepexon BemecTBa W3 OJHOTO arperaTHoro
COCTOSIHUSA B ipyroe. BomoponHas cBs3b.

Hucrtele BemecTBa u cMecH. [loHdaTHE 0 cMecu BeecTB. | OMOT€HHBIE U T€TEPOTECHHbBIC
cmecu. CoctaB cMmeceli: 0ObeMHAss M MaccoBas JIOJIM KOMIIOHEHTOB CMECH, MaccoBast
JTOJIL IPUMECEN.

Hucniepcubie cuctembl. [lonstue o aucnepcHoit cucrteme. JlucmepcHas ¢aza u
nucnepcronHas  cpena. Kmaccudukamuss  aucnepcHbix  cucteM.  [lonsitue o
KOJUIOUJIHBIX CUCTEMAX.

Hemoncmpayuu. OO6pa3ibl pa3TUYHBIX TUCTIEPCHBIX CUCTEM: IMYJIbCUN, CYCIICH3UH,
a’p030JIEH, ITeJIeH U 30JIEH.
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[IpakTrueckue 3aHATUA 1
1.ITonyyeHne M O3HAKOMIIEHHE CO CBOMCTBAMH JUCIEPCHBIX CUCTEM (IIPUTOTOBIICHHE
cycreH3uu KapOoHaTa KajbllUsi B BOJAE, TMOIYYCHHE OMYJIbCHH MOTOPHOTO
MacJiia,03HaKOMJICHHE CO CBOMCTBAMU JIUCIIEPCHBIX CUCTEM).

Kontponbhas pabora Ne 1 o remam 1.1—-1.3. 1

CamocrosiTenbHas paboTa 00y4YaromUXCs: 4

UCCJIEIOBAHUE KOHKPETHOM TeMbl U 0dOpMIIeHHE pe3yJabTaTOB B BuUIE pedepara,

JOKJa/1a, Tpe3eHTaluu; oQopMIIeHUE Pe3yJbTAaTOB MPAKTUYECKUX 3aHATHH; pEIICHHUE

pacyeTHBIX 3aJ1a4, MOATOTOBKA K KOHTPOJIBHOU padoTe.

Tema 1.4 Boga. PacTBOpBI. DneKTpOIMTHYECKAS TUCCOIMALIUS 8

Coneprkanne yueOHOTO MaTepuasa 4
Bopa. PactBopsl. PactBopenme. Bona kak pactBoputens. PacTBOpUMOCTH BEIIECTB.

1 | HacellieHHbIE,  HEHACBHIIICHHBIC,  TEPECHIIICHHBIE  PACTBOPHI.  3aBUCHMOCTh
PacTBOPUMOCTH Ta30B, XKUIKOCTEH M TBEPHABIX BEIIECTB OT Pa3IUYHBIX (AaKTOPOB.
MaccoBas 10J11 paCTBOPEHHOI'O BEILIECTBA.

Jlemoncmpayuu. PacTBOPUMOCTH BEIIECTB B Boje. PacTBOopeHHE B BOJAE CEpPHOMU
KHUCIIOTHI U coield aMMOHUs. O0pa3Ibl KPUCTAIIIOTHIPATOB.

2 | DneKkTponuTHIecKas JTVCCOLMALINSL. DIIEKTPOJIUTHI u HEBJIEKTPOJIUTHI.
DNeKTpoIUTUYECKasl Auccouuanvs. MexaHu3Mbl AJIEKTPOJIUTHUYECKON Auccolualnuu
JUISL BELIECTB C pPa3IWYHBIMU THUIIAMH XUMHUUYECKOW CBs3U. [ WapaTUpOBaHHBIE U
HErupaTupoBaHHble HOHBI. CTENeHb 3IEKTPOJUTUYECKON Arccounanui. CUiabHbIe U
cnaOble  37eKTposuThl. (OCHOBHBIE TOJIOKEHUS TEOPUH  BJIEKTPOJIUTUYECKOU
aucconuany. Kuciorel, OCHOBaHUS U COJIA KaK AJIEKTPOIUTHI.

Jlemoncmpayuu.  VctibiTaHWe pPacTBOPOB DJIEKTPOJIMTOB M HEDJIEKTPOJUTOB Ha
IIPEAMET TUCCOLUALINY.
[IpakTrueckue 3aHATUA 1

1 (2). IlpuroToBnenue pacTBopa 3aJJaHHON KOHIIEHTPAIUU.
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CamocrosTenpHas paboTa 00yJarOIUXCS:

UCCIIEIOBAaHNE KOHKPETHOM TeMbl U OQOpMIICHHE pe3ylbTaToB B BHUAE pedepara,
JOKJIa/aa, Tpe3eHTanuu; opopMIIeHHE Pe3yJbTaTOB MPAKTUYCCKUX 3aHATHH, pEIICHUE
pacyeTHBIX 3aja4, yIpaxkHeHuil no cocrasyiennto PO

Tema 1.5 Knaccudukaims HeOpraHM4eCKUX COSAMHEHUM U UX CBOMCTBA 14

Copeprkanue yueOHOTO MaTepHraa: 6
Kucnotet u ux cBoiictBa. KuCHOTBI Kak 3JEKTPOJUTHI, UX KiIacCU(pUKAIMUSA IO

1| paznuuHbIM  TpU3HAKaM. XHMHYECKHE CBOWCTBA KHUCJIOT B CBE€T€ TEOpUHU
BJIEKTPOJIMTUYECKOMN JACCOLMALINH. OcobenHnocTu B3aUMO/ICUCTBUS
KOHLICHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT ¢ MeTaiuiaMd. OCHOBHBIE CHOCOOBI
MOTYYEHHUS KUCIIOTHI.

Jlemoncmpayuu. B3anmMoaenCcTBUE a30THOM U CEPHOM KHUCJIOT C METAIIJIAMH.

2 | OcHoBanmsI U uX cBoicTBa. OCHOBaHUS KakK AJIEKTPOJUTHI, MX KiacCH(HKAIUsI 10
pa3IMYHBIM NpU3HAKaM. XUMHYECKHUE CBOMCTBA OCHOBaHUM B CBETE TEOPUU
ANEKTPOIUTUYECKON UCccoUMau. Pa3inokeHne HepacCTBOPUMBIX B BOJIE OCHOBAHUM.
OcHOBHBIE CTIOCOOBI TTOJTYYEHUSI OCHOBAHMIA.

Jlemoncmpayuu. Tlonydenue u cBoiicTBa aM(OTEPHOTO THAPOKCHIA ITUHKA.

3 | Conu u ux cBoiicTBa. Conu Kak eKTpoiauTsl. CONu CpeHHue, KUCIIble U OCHOBHBIC.
XUMHAUYECKHE CBOMCTBA COJIEW B CBETE TEOPUU IJIEKTPOJIUTHUUECKOU AUCCOLMALWH.
CnocoOsI nostyyeHus cosieit. ['uaponus comneit.

Lemoncmpayuu. HeoOpaTumblii rugponau3 kapOujga kaublus. OOpaTUMBI THAPOIIN3
COEM Pa3IMYHOrO THUIIA.

4| Okcuapl u  ux cBoicTtBa. ColsieoOpasyromme U HEcoJIeoO0pa3yIoIe OKCHUJIBI.
OcHoBHbIe, aM(POTEpHBIC U KUCIOTHBIE OKCHJIbI. 3aBUCHMOCTh XapaKTepa OKCHJA OT
CTENIEHU OKHUCJICHHUS 00pasyrolero ero meramia. XUMHUYECKUE CBOWCTBA OKCHJIOB.
ITonydeHne OKCHIOB.

[IpakTueckue 3aHATHUS 2

1(3). W3yueHue CBOWMCTB KHUCJIOT WU OCHOBAaHWI (MCHBITAHUE PACTBOPOB KHUCIOT
WHAWKaTOpamMu. B3zaumoaencTBHE METa/UIOB C KUCJIOTaMH. B3anMOJEHCTBUE KHUCIOT C
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OKCHJaMH METAJJIOB. B3auMo1€eMCTBUE KUCIOT ¢ OCHOBaHUSMH. B3anMo1eiCTBUE KUCIIOT
c consiMu. lcrmblTanue pacTBOPOB LIENOYEH MHIAWKATOpaMH. B3ammonencTsue menodei
Cc cossiMu. Pa3iioxeHne HepacTBOPUMBIX OCHOBaHHUM ).

2(4). zyueHue CBOMCTB cojiell (B3auMOAECHCTBHUE COJICH ¢ METa/lIaMHU U JAPYT C IPYTOM.
['uposn3 coneil pa3InyHOro TUNA).

Kontponbnas  pabora  No2  «PacTBopbl.  DIEKTpoiIMTHYECKass  JAMCCOLMALIMSL.
Knaccudukanuys HeopraHn4ecKux COeTMHEHUM U UX CBOMCTBaY

CamocrosiTenbHas paboTa 00y4YaromUXCs:

UCCJIEIOBAHNE KOHKPETHOM TeMbl U odopMmiIeHHE pe3yJbTaToB B Bule pedepara,
JOKJIa/a, MPEe3eHTalnH; O(POpMIIEHHE pPe3yJbTaTOB MPAKTUYECKUX 3aHIATHH;  pelieHue
pacyeTHBIX 3a]a4, MOATOTOBKA K KOHTPOJIBHOU padoTe.

Paznen 1.6 Xumu

YCCKUC pCaKIIUH

ConeprkaHrie yueOHOTO MaTepuana

Knaccudukanus xumuueckux peakiuil. Peakiuum coeauHEHUs, pPa3ioKEHUS,
1| 3amemienus, oomena. Karanmutuueckue peakmuu. OOpaTtuMble U HeEOOpaTHMBbIE
peakiuu. ['OMOreHHbIE ¥  TETEPOTrE€HHBIE  pPEaKIUMU. IK3OTEPMHUECKHE M
OHAOTEPMUYECKUE  peakiuu. TemmoBod  3PdeKkT  XUMHUYECKUX  PEaKIHid.
Tepmoxumudeckue ypaBHEHHUS.

Jemoncmpayuu. Tlpumepbl HEOOPATUMBIX PEaKIUN, UIYIIUX ¢ 0Opa30BaHUEM OCAJIKa,
ras3a, BOJbI.

Jlabopamopnvie onvimul. Peakuus 3aMemieHUs MEIHU KEJIE30M B PAacTBOPE MEIHOTO
Kynopoca. Peakuuu, naymme ¢ 00pa3oBaHHEM 0CaJlKa, Ta3a, BOJIBI.

2 | OKUCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb okucieHus. OKUCIUTENs U
BOCCTaHOBJIEHHE. BoccTraHOBUTENb U OKUCIEHHME. MeTon 3JEKTPOHHOro OanaHca
JUIsl COCTABJICHUsI YPABHEHUM OKHCINUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN.

3 | [lonsatne 006 orekTponm3e. ODJIEKTPOIHM3 PACIUIABOB. JJEKTPOJU3  PaCTBOPOB.
[IpakTueckoe nDpPUMEHEHHE HJEKTposn3a. [‘ampBaHoIUIacTuka. [anpBaHOCTErUA.
PaduHupoBanne BETHBIX METAIIOB.
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4 | CkopocTh XMMHUYECKMX peakuuid. IIoHSATHE O CKOpPOCTM XUMHUYECKHUX pPEaKIHil.
3aBHCHUMOCTh CKOPOCTH XHMHYECKUX PEAKUUN OT Pa3iudHbIX (DAaKTOPOB: MPHUPOJIBI
pearupyronmx  BEHIECTB, MX  KOHUEHTpPAalUWH, TEMIIEPAaTypbl, ITOBEPXHOCTH
COIPUKOCHOBEHMSI M UCIIOJIb30BaHUA Karanu3aTopoB. Karamms. ['oMoreHsnele wu
reTeporeHHble KaTaim3aTopbl. UHTMOUTOPHI.

Llemoncmpayuu. 3aBUCUMOCTh CKOPOCTH PEAKLUUMH OT NPUPOABI PEarupyrolux
BellecTB. B3anMonelicTBue pacTBOpa CEpHOM KHUCIOTHI C PACTBOpPAMM THOCYJb(ara
HaTpHsl PA3jIM4YHONM KOHIEHTPAlMM M TEMIEpaTypbl. 3aBHCHUMOCTb CKOPOCTH
XUMHAYECKOM pPEakuuu OT NPUCYTCTBUsA KaTaIA3aTOpa Ha IIPUMEpPE Pa3JIOKECHUS
IIEPOKCHJIa BOJOPOIA € IIOMOLIBIO JUOKCUA MapraH1ia.

Jlabopamopnvie onvlmsi. 3aBUCUMOCTb CKOPOCTU B3aUMOJEHCTBUS LIUHKA C COJITHON
KHCJIOTOM OT €€ KOHILIEHTpAalMu. 3aBUCHUMOCTb CKOPOCTH B3aWUMOJEWUCTBHUSA COJISTHON
KHMCJIOTBI C METAJUIAMHU OT UX IPUPOIBI.

5 | O6patuMOCTh XUMHUYECKUX peakiuil. OOpaTuMmble W HEOOpaTUMBIE pEAKIIHH.
XUMHYECKOE PABHOBECHE U CIIOCOOBI €r0 CMELICHMS.

CamocTosiTenbHas paboTa 00yJarouxcs: 3
UCCJICIOBAHNE KOHKPETHOM TeMbl U 0QOpMIICHHE pe3yJdbTaTOB B BuUAE pedepara,
JTOKJIaJ1a, TPE3CHTAIIMH; PEIICHUE PACUETHBIX 3aAa4 U yrpaxHenuii OBP.

Paznen 1.7 Meranibl 1 HEMeTaJIbI 15
Conepxanue yueOHOro marepuaia 7

1| Meramibl. OCOOEHHOCTH CTPOEHHUS aTOMOB M KpHCTauioB. Pusnueckue CBOICTBA
MertayuioB. Kraccudukaiuss MeTajuioB MO pa3IMYHBIM NpHU3HAKAM. XUMHUYECKUE
CBOMCTBA  METAJUIOB.  ODJIEKTPOXMMHUYECKMU  psifi  HANpsHKEHWM  METalIOoB.
Metannorepmus. O6mue cnocoObl noydeHus MetawioB. [loHsTHEe 0 MeTamTypruu.
[Inpomerannyprus, THAPOMETALTYPrus U 3yeKTpomeTamuryprus. CruiaBsl 4EpHbIE U
LBETHBIE.

Lemoncmpayuu. KoJnekuus MeETauioB, CIUIAaBOB METauIoB. B3ammoneinicTBue
METAJJIOB C HEMETAJUIaMU. ['opeHne MeTaios.
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Hemeramnbl. OcoOeHHOCTH CTpOEHHsI aTOMOB. Hemeramasl — MpoOCThi€ BEIIECTBA.
3aBUCHUMOCTh CBOMCTB TaJIOTEHOB OT KX IOJIOKEHUSI B TEPUOJMYECKON CHCTEME.
OkucauTeIbHbIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH OT UX
MIOJIOKEHUS B PAY SIEKTPOOTPUIIATEILHOCTH.

Lemoncmpayuu. Komnexkuuss HemeTtamwoB. ['opeHne HeMeTaiuioB. BeiTecHEHME MEHEe
AKTUBHBIX TAJIOTEHOB M3 PACTBOPOB HMX COJIeH 00Jiee aKTUBHBIMU TraJlOT€HAMU.

[IpakTuueckue 3aHATUS 1
1 (5). Pemienue s3kciepuMEHTAJIbHBIX 33]1a4 110 HEOPraHUYECKON XMUMHUHU.
JludbdepeHnmpoBanHbIii 3a4eT 10 Kypcy oOIel 1 HEOPraHMYECKON XUMUHU. 1
CamocTosiTenbHast paboTa 00ydarouXxcs: 6
UCCJIEIOBAHUE KOHKPETHOM TeMbl U 0QOpMIIEHHE pe3yJbTaTOB B BUAE pedepara,
JOKJIa/a, MPE3eHTaunn; O(pOPMIIEHUE PE3yJIbTaTOB MPAKTUYECKUX 3aHSTHI; MOArOTOBKA

K Tu(PepeHInpOBaHHOMY 3a4€Ty.

Paznen 2. Oprannueckast XuMus 80
2.1. OcHOBHBIE OHATHS OPTAHUYECKON XMMUU U TEOPUS CTPOCHUS OPraHUYECKUX COETMHEHHM 10

Copnep:xanue yueOHOro martepuaia 7

1| Ilpenmer oprannyeckod xumuu. [IpupojHble, HCKYCCTBEHHbIE W CHUHTETHYECKHUE
opranudeckue BeniecTBa. CpaBHEHUE OPraHMYECKUX BELIECTB C HEOPTraHUYECKUMH.
BaneHTHOCTh. XUMHYECKOE CTPOCHHME KaK TMOPSAJOK COEAUHEHUS aTOMOB B
MOJIEKYJIbI IO BAJIGHTHOCTH.

2 | Teopust crtpoeHusi opraHudeckux coenuHenuit A.M.bytiepoBa. OcHOBHBIE
NOJIOXKEHUSI TEOPUH XUMHUYECKOTO cTpoeHMs. M3omepus um m3omMepel. XUMHYECKUE
(opMyJIbl U MOJIETTH MOJIEKYJT B OPraHUYECKON XUMUMU.

Jlemoncmpayuu. Mopaeinn MOJIEKyJI U30MEPOB OPraHUYECKUX BEIIECTB.
Jlabopamopnvie onvimul. VI3roToBIEHHE MOJIETeH MOJIEKYJ OPraHUYECKUX BEIECTB.

3 | Kinaccudukanust oprannueckux Bemiects. Knaccudukaius BemECTB M0 CTPOEHUIO
YIIEPOJHOTO CKENeTa U HATWYUIO (DYHKIIMOHAJIBHBIX IPYI. ['OMOJIOrH U rOMOJIOTHSL.

Hauana Homenknatypsl [UPAC
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ﬂemoncmpauuu. MOI[CJ'H/I MOJICKYJI TOMOJIOT'OB OPTaHNMYICCKUX BCHICCTB.

Knaccudpukanus peakiuii B opraHMdeckod Xumuu. Peaknum mnpucoennHeHUs
(ruIpupoBaHMs, TAIOI€HUPOBAHUS, THAPOTraJOr€HUPOBaHus, ruaparanuu). Peakuuun
OTILEIUIEHUS (JETUIPUPOBAHMS, AETUAPOraIION€HUPOBAHUS, AETUApPATALNN). Peakunu
3aMmeleHus. Peakunm nzoMepusanum.

CamocrosiTenbHas paboTa 00y4YaromUXCs: 3
UCCIICIOBAaHNE KOHKPETHOM TeMbl W OQOpMIICHHE pe3ylbTaToB B BHUaE pedepara,
JOKJIaJia, TMPE3EHTAlMM;  pEIICHUE YIPaKHEHUH IO HU30MEpuH, KilacCUPUKAUK U
HOMEHKJIATYp€ OPraHUYECKUX COCIUHEHUH.

Tema 2.2. YrineBoaopoibl U X TPUPOAHBIE UCTOUHUKHU 23
Cognep:xanue y4eOHOro marepuaia 15

1

AJIKaHBI. AJIKaHbl: TOMOJIOTHYECKUH psifi, HM30MEpHUsT W HOMEHKJIATypa AaJIKaHOB.
XVMHUYECKHE CBOMCTBA aJIKaHOB (METaHa, dTaHA): TOPEHHE, 3aMEIICHUE, Pa3JIOKECHHE,
nerupupoBanue. [IpuymeHeHne ajkaHoB Ha OCHOBE CBOMCTB.

AJNKEeHBbl. JTUJIEH, €r0 MOJY4YEHUE (IETUAPUPOBAHUEM 3TaHA, AECHOJUMEPHU3ALUCH
NoJIMATUIIEHA). [ 'OMOJIOTMYeCKUil  psii, HW30MEpHsi, HOMEHKJIaTypa ajKEHOB.
XYMHUYECKHE CBOMCTBA ATUJICHA: TOpere, KaueCTBEHHbIC peakiu (00eCIBEUYMBAHUE
OpOMHOI BOJIBI U pacTBOpa TEpMaHTaHATa Kallus), TUIpaTaius, MOJIUMEpHU3aIls.
[IpumeHeHune FTUIEHAa Ha OCHOBE CBOMCTB.

Jemoncmpayuu. [lonydeHre 3TUIEHA peakUUen aeruaparanuu dtaHona. OTHOLIEHUE
ATUJIEHA K pACTBOPY MEpMaHraHaTa KaJusl.

Huensl u kayuyku. [loHsiTHE O OMEHax Kak YIJIEBOJOPOJAX C JBYMsl JIBOWHBIMU
cBsi3samu. ConpshKeHHbIE IUeHBl. XUMUYECKHE CBOMCTBa OyTanueHa-1,3 u uzonpeHa:
oOeciBeyrBaHre OpPOMHOM BOJBI M TOJUMeEpU3alMs B Kayuyku. HarypanabHblli u
CUHTETHYECKUE KaydyKu. Pe3uHa.

Hemoncmpayuu. Komnekius kaydyka ¥ IOPOIYKTOB ero mnepepaborku. Paznoxenue
Kay4dyKa IpY HarpeBaHUU.

AnkuHbl. AneTmiieH. XMMHUYECKHE CBOMCTBA alleTWJIEHA: TOpeHHe, 00eCIIBEUYMBAHHE
OpOMHOM BOJIbI, NPHCOCAMHEHUN XJIOPOBOJOpOJA U ruapatanusa. llpumMeHeHue
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allETUJICHA HA OCHOBE CBOMCTB.
Jlemoncmpayuu. TlomydeHue aneTuiieHa THPOJIN30M KapOuaa KallblUsi, OTHOILICHHUE K
pacTBOpY NEepMaHraHaTa Kajausl.

Apensl. benzon. Xumuueckue cBOHCTBa O€H30i1a: TOpEHHE, PEAKIUU 3aMEIICHUs
(ranorenupoBaHue, HUTpoBaHue). [I[pumeHeHre 6eH3051a Ha OCHOBE CBOWCTB.
Hemoncmpayuu. OTHOLIEHHE OEH30J1a K pacTBOpPY NEpMAaHraHaTa Kajlus U OpOMHOU
BOJBL.

[IpuponHble MCTOYHMKHU YIJIEBOJOPONOB. llpuponHelii ra3: coctaB, NpUMEHEHHUE B
kauectBe TorumBa. Hedtb. CoctaB u mnepepadotka Hedtu. Ileperonka HedTu.
HedrenpoayKTsi.

Jlemoncmpayuu. Konnekuus o6pa3ioB He)TH U MPOAYKTOB €€ MepepadOTKH.
Jlabopamophvie onvimel. O3HaKOMIIEHHE € KOJUIEKIMENH 00pa3lioB HEPTH U POIYKTOB
ee nepepadboTKHU.

KontponbsHas pabota Ne 3 «YT1i1eBOAOPOABI». 1
CamocrosiTenbHas paboTa 00y4YaromuXCs: 7
MCCJIeIOBAHNE KOHKPETHON TeMbI B 0(hOpMIICHHE PE3YNIbTaTOB B BUE pedepara,
JTOKJ1a/1a, IPE3CHTAlUN; PEIICHHE PACUETHBIX 337a4 U YIPAKHEHHM 110 HOMEHKIIAType U
W30MEPHUH, MOJTOTOBKA K KOHTPOJILHOM padore.

Tema 2.3. Kucnopoacoaepskaiine OpraHu4ecKie COeIMHEHUS 27
Conepxanue yueOHOro maTepuasa: 15

1

Crouptel. Ilomydenuwe »5TaHOJIa OpOKEHHMEM TJIFOKO3bl M THUJpaTalMel H>THIICHA.
I'uapokcunbHas rpynna kak GyHkimoHaidbHas. [ToHsTHE O MpeIeTbHBIX OJTHOATOMHBIX
criprax. XMMUYECKHUE CBOMCTBA ATaHOJa: B3aUMOJECHCTBUE C HATPUEM, 0Opa30BaHUE
MPOCTBIX U CJIOXKHBIX A(HUPOB, OKHUCIICHHE B anbjAcruia. IIpuMeHeHHe 3TaHOJa Ha
OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro TOCJIEACTBHUS [JIi OpraHu3Ma 4YejloBeKa U
npenynpexjaenve. [nuiepuH Kak MOpeACTaBUTENb MHOTOAQTOMHBIX — CIHPTOB.
KauecTtBeHHas peakiiyds HA MHOTOATOMHbBIE CIIUPTHIL. [IpuMeHeHue riauieprHa.
Jemoncmpayuu. OxuUcIeHUE cnupTa B anbieruj. KadecTBeHHbIE peaklMu Ha
MHOTOAQTOMHBIE CITUPTHI.
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®enon. Pusznyeckue U XUMUYECKHE CBOMCTBa (eHoNa. B3auMHOe BIUSHUE aTOMOB B
MoJieKyse (eHoJa: B3aUMOJICHCTBUE C THAPOKCHUAOM HATPHs UM A30THOW KHCIOTOM.
[Ipumenenue ¢eHosia Ha OCHOBE CBOWCTB.

Jlemoncmpayuu. PactBopumocTs denosa B Boje. KauecTBeHHbIE peakiuu Ha (GEHOIL.

Anpnerunsl. [lonarue 06 anpaeruaax. AJbJAerdaHas TpyIia Kak (yHKIIMOHAJIbHAS.
dopmanbaeTUi M €ro CBOMCTBA: OKHCJICHHE B COOTBETCTBYIOIIYIO KHCIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYIOIIUN cnupT. [lomydeHue anpaerugoB OKHUCIECHHUEM
COOTBETCTBYIOIIMX cUPTOB. [IpuMenenue Gpopmaipierraa Ha OCHOBE €r0 CBOMCTB.
Jlemoncmpayuu. Peakuus «cepeOpsHOT0O W MEIHOro 3epkaja». OKuciaeHue
aJIbJICTUJIOB B KMCJIOTY.

Kap6onossie kucnotsl. [loHsTHe 0 kapOOHOBBIX KuchnoTax. KapOokcuibHas rpyrmna
KaKk (yHKIHOHAJIbHAS. ['omonornuecknii  psin  OPENENbHBIX  OAHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. [lomydeHue KapOOHOBBIX KHCIOT OKHCIECHHUEM allbJIETUIOB.
XVWMHYECKHE CBOWCTBA YKCYCHOM KHUCIOTBI: OOIIME CBOWCTBA C MUHEpAIbHBIMU
KHCIIOTaMU U peakuus stepudukanuu. [I[puMeHeHrne yKCyCHOM KHCIOTBI Ha OCHOBE
CBOWCTB. BpICcIINE KUPHBIE KUCIIOTHI HA MPUMEPE NAIBMUTUHOBOW U CTEAPUHOBOM.

Crnoxxnble 3Qupbl u Xupbl. [lomydeHue caoxHbIX d(PUPOB peakiuen ITepuduKaIuu.
Crnosxnble 3¢upsl B IpUpOE, UX 3HaueHue. [I[puMeHneHne cnoxxHbIX 3(UPOB HA OCHOBE
cBoicTB.JKupsl kak crnoxHabie ddupsl. Knaccudukarms xupoB. XUMHUYECKHE CBONCTBA
AKUPOB: THUAPOJIN3 U TUIPUPOBAHUE KUAKUX KUPOB. [IpuMeHeHne KUpOB HA OCHOBE
CBOMCTB. MbLia.

Jlemoncmpayuu. Konnexkuuys >pupHbIX Macell.

VYraeBoawl. YraeBoapl, uX Kiaccupukanus: MoHocaxapuibl (TI0K03a, (PpykTo3a),
nucaxapuibl (caxapos3a) W mojucaxapuibl (KpaxMal W Ieuirosnosa). [moko3za —
BEILIECTBO C JIBOMCTBEHHON (PYHKIIMEW — adbJAeruAOCIUPT. XHUMHYECKHUE CBONCTBA
[IFOKO3BI: OKUCJICHHUE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHUE B COPOUT, CIUPTOBOE
opoxenue. [IpumeHeHne rIFOKO3b6I HA OCHOBE CBOMCTB. 3HAYEHHE YTJICBOJIOB B KUBOU
MPUPOJIE U KU3HU YesioBeka. [[oHsTHE 0 peakusax NOJIUKOHAECHCAUHA U TUAPOIN3a Ha
MpUMEpEe B3aUMOIIPEBPAILICHUIL: TJIFOK03a «<>TIOJIMCaXapyl.
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Hemoncmpayuu. OXHCIEHHE TIIOKO3bI 1O KHUCJIOTHL. KadecTBeHHas peakuus Ha
Kpaxma.

[TpakTHueckue 3aHATUSA 3
1(6). N3yueHue CBOMCTB KHCIOPOJOCOAEPKALIUX YIIIEBOJIOPOIOB (PaCTBOPEHUE
TJIMIIEpUHA B BOJIE U B3aUMOJICHCTBUE C TUIPOKCUAOM Meau. CBOMCTBA YKCYCHOM
KHUCIIOTHI. JloKa3aTeabCTBO HEMPEIeIbHOTO XapakTepa KUAKOTo kupa. Bzaumonelicteue
TJIFOKO3bI M caxapo3bl ¢ TUAPOKCUION MEIH).
2(7). Pemennie kKaueCTBEHHBIX 3aJ1a4 10 OPraHU4E€CKONH XMMHUHU.
KonTponbHas pabota Ne 4 «Kucnopogocoaepxaiiue yrieBogopoIbhy 1
CamocTosiTenbHast paboTa 00ydarouXxcs: 8
UCCIIEIOBaHNE KOHKPETHOW TeMBI M 0popMIIeHHE pe3yIbTaTOB B BUJE pedepara,
JI0KJIaJ1a, MPe3eHTaINH; 0(hOpMIICHIE PE3YIbTaTOB MPAKTUYECKUX 3aHITHI;, PEIICHUE
pacUeTHBIX 3a7a4 U YNPAKHEHUN IO HOMEHKJIATYpe U U30MEPHUH, MOATOTOBKA K
KOHTPOJILHOU padoTe.

Tema 2.4 AzoTcoaepikaiine opranndeckre coequHeHus. [lonmmepsl 20
Copeprkanue yueOHOTO MaTepuaa: 10

1| Amunbl. Tlonstue 00 amuHax. Anudarnueckue aMuHbBI, MX KilacCUPUKAIMUSA U
HOMEHKJIaTypa. AHWJIMH KaKk oOpraHudyeckoe ocHoBaHue. [lomydenuwe aHuiamHa U3
HUTpoOeH301a. [I[puMeHeHre aHMIMHA HA OCHOBE CBOWCTB.

Jlemoncmpayuu. B3anuMoaerncTBie aMMHaka U aHWIMHA C COJITHOM KUCIOTOM. Peakuns
aHUJIMHA ¢ OPOMHOI BOJOM.

2 | AMHHOKHCIIOTBI. AMHWHOKHUCIIOTHI KakK amdoTtepHbIe T YHKIIMOHATLHBIE
OPTraHUYECKUE COCIUHEHU. XUMUUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3AUMOJECHCTBUE C
IeJI04YaMM, KUCIOTaMU U JpYr ¢ APYrom (peakuus mojimkoHaeHcauuu). Ilentuanas
CBSI3b U MOJUIIENTUBI. [[puMEeHeHe aMMHOKHUCIIOT HA OCHOBE CBOMCTB.
Jemoncmpayuu. JlokazatenbCTBO HaWuus (YHKIIMOHAIBHBIX TPYII B PAacTBOpax
aMMHOKHCIIOT.

3 | benku. IlepBuuHasi, BTOpPUYHAs, TPETUYHAS CTPYKTYphl OEIKOB. XHWMHUUYECKHE
CBOMCTBAa O€JKOB: TOpPEHWE, JIeHATypallusi, THUJIPOJIM3, [IBETHBIE pPEaKIIHH.
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buonoruueckue GpyHKIUN OEIKOB.

Jlemoncmpayuu. PacTBopeHue u ocaxaeHue 0enkoB. [IBeTHbIE peakiuu OEIKOB.
JlabopatopHsbie onbITel. PacTBOpeHue O6enkoB B Boje. OOHapy)eHUE OCIIKOB B MOJIOKE
1 MsicHOM OynbiioHe. JleHatypanus pactBopa OEIKOB.

4 | Tlonmumepsl. benku u nonucaxapuabl Kak OHMOMOIMMEPDI

5 | [ImacTtmacchl. [lonyuenue MOJIUMEPOB  peakiuen MOJIMMEPHU3ALIIH u
MOJIMKOHJIEHCAlUU.  TepMOIUTACTMYHBIE W TEPMOPEAKTUBHBIE  IJIACTMACCHI.
[IpencraBuTenu miacTmace.

Jlemoncmpayuu. Konnexuus riactmacc.

6 | Bonokna, ux knaccudukauus. Ilomydenue BosokoH. OTaenpHbIE NMpeICTaBUTEIH
XUMHUYECKUX BOJIOKOH.
Jlemoncmpayuu. Kosurekuuys BOJIOKOH. ['OpeHre NTHYBEro Nepa v EPCTIHOW HATH.

[IpakTrueckue 3aHATUA 2
1 (8). Pacno3naBaHue miacTMacc U BOJIOKOH.

2(9). Pemenue »SKCHEpUMEHTAJIbHBIX 337ad Ha WICHTU(PHUKALUIO OpPraHU4eCKUX
COCIMHEHUM.

KonTtponbHas pabota Ne 5 1o Kypcy opraHndeckas XuMuu. 1
CamocrosiTenbHas paboTa 00y4YaromUXCs: 7
UCCJIEIOBAHUE KOHKPETHOM TeMbl U 0QOpMIIEHHE pe3yJbTaTOB B BUAE pedepara,
JOKJIa/aa, TMpe3eHTaluuu; oQOpMIIEHUE pPEe3yJbTaTOB MPAKTUUYECKUX 3aHATHH; pEIIeHHUe
pacyeTHbIX 3a/lady U YOPAKHEHUH 1O HOMEHKJIAType W HW30MEpUHU, MOATOTOBKA K
KOHTPOJILHOU padoTe.

O600611eHre 3HaHUI TT0 Kypcy XuMuH. [1oIr0TOBKA K DK3aMEHY. 29
Copeprxkanre yaeOHOTO MaTepuana: 19
O0600611eHre U cucTeMaTH3alusl 3HaHUN 1 YMEHHH 110 OPraHuYeCcKON XUMUH.

O0600611eHre ¥ cucTeMaTH3alusl 3HaHUH M YMEHUH 0 HEOPTaHUYECKON XUMUH.
CamocrosiTenbHas padoTa OO0y4alOIIUXCSA: PEIIEHUE PACUETHBIX 33/7a4 U YNPaKHEHUH; 10

MOATOTOBKA K OK3aMCHY.
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Bcero

187
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3 YCJIOBUS PEAJIM3ALIMN YUYEBHOM JUCLIMITJIMHbI
4.1 TpeboBaHus K MaTEPUATIBHO-TEXHUUECKOMY 00€CTICUEHHUIO

Peanuzanuss y4yeOHOM AMCHMIUIMHBI  OCYHIECTBJISIETCS B Y4YEOHOM KaOMHETe
«XUMHU»;

O6opynoBanue y4yeOHOro KkaOuWHeTa:

— TIOCAJIOYHBIC MeCTa TI0 KOJMYECTBY O0YJarOmuXCs;

— pabodee MeCTO TIPETo1aBaTelIs;

— KOMITIEKTHI TUIAKTHYECKUX CPEICTB OOYICHHUSI.

— PEaKTHUBHI, TOCYAa, 000PYIOBAHUE TSl IPAKTHIECKUX M JTAOOPATOPHBIX PadoT.
Texaudeckue cpeacTra 00ydeHUs:

— BUJICOTEXHUKA,

— KOMITIBIOTEP ISl MPEerogaBaTes;

— MYJIbTUMEIUA-TIPOCKTOP;

— DKpaH HACTCHHBIM.

4.2 Nudopmanmonnoe obecriedyeHue 0OydeHUS

OCHOBHBIE HCTOYHUKU:
— I'abpuensan O.C. OctpoymoB W.I'. Xumus myist npodeccuit U crenuanbHOCTEH
TEXHUYIECKOTO

npoduis: yueOHuk: pekoMeH1oBaHo OI'Y «OUPOy». — M., OUL] «Akanemus»,
2017.
— I'abpuensan O.C. Xumus. IIpaktukym: yueOHOoe ocodue: pexomeHoBano OI'Y
«®UPO». — M., OULI «Akanemus», 2016.
— Tabpuensa O.C. Xwumumsa. 10 k. ba3oBblii  ypoBeHb: Yy4e€OHUK MJiA
oOmreo0pa3zoBaTenbHbIX yupexaeHuil. — M., 2017.
— Tabpuensa O.C. Xwumumsa. 11 ki1 ba3oBblii  ypoBeHb: y4e€OHUK MJis
o01reo0pa3zoBaTenbHbIX yupexaeHuil. — M., 2017.
JlonmomHUTEIbHBIE UCTOYHUKHU:
— T'abpuensn O.C. OctpoymoB WU.I'., Beenenckas A.I'. OGmas xumusi B TecTax,
3a/1avax, ynpaxkHeHusx. 11 ki.: ydeOHoe mocobue s o01meo0pa3oBaTeIbHBIX
yupexaennil. — M., 2009.
— I'abpuensia O.C. OctpoymoB WN.I'., OctpoymoBa E.E. Oprannyeckas xumus B
TecTax, 3amadax, ymnpaxHeHusx. 10 k1. ydeOHOoe  mocoOue s
o0111e00pa3oBaTeNbHBIX yupexaeHuit. — M., 2009.
—I'apa H.H. I'a6pycesa H.1. Coopnuk 3anau. — M., «/Ipoday, 2009.
— Xomuenko I'.I1. Coopuuk 3amau o xumuu. — M., «IIpocsemenuey, 2009.
— AxcénoBa M.A. Dunuxiionequs 117 Xumust. — M., «ABaHTa 1mtrocy, 2008.
NuTepHeT-pecypcesr:
— http:// www.video.yandex.ru - YueOubie GuabMbI
—www.edu.ru./ - ®denepansHbiii moptai «Poccuiickoe 00pa3oBaHUEy.
— htpp\\:  www.ict.edu.ru./ - ®enepanpubiii TopTan «HHbopMaIOHHO-
KOMMYHUKAIIIOHHBIE TEXHOJIOTUU B 00pa30BaAHUI.
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http://www.video.yandex.ru/
http://www.edu.ru./
http://www.ict.edu.ru./

—http.7/www.auk-olymp.ni/doc.vd19http://courses.urc.ac.ru/eng/u6-7.html
— http://courses.urc.ac.n.i/eng/u6-7.html

— http://lwww.ikt.ru

— http://prepodavatel.narod.iWWmodtechnology.html

— http://www.akvt.ru/student/moup/obscheobrazovatelnye-disciplinv

— http.7/www.2.univar.ac.rii/proiects/bio/SUBJECTS/subiects _main.htm
— http://yuspet.narod.ru/disMeh.htm

— http://philist.narod.ru/articles/orlova.htm

— http://fcior.edu.ru
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http://http.7/www.auk-olymp.ni/doc.v?d==19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.n.i/eng/u6-7.html
http://www.ikt.ru/
http://prepodavatel.narod.iwmodtechnology.html/
http://www.akvt.ru/student/moup/obscheobrazovatelnye-disciplinv
http://http.7/www.2.univar.ac.rii/proiects/bio/SUBJECTS/subiects
http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm

4 KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHU S YUEBHOM

JIACITUTIMHBI

KOHTpOJII) N OILNCHKAa pPCE3yJIbTAaTOB OCBOCHUA y‘I€6H0ﬁ JUCITHUITIIMHBI

OCYIIECTBISIETCS ~ TpernojiaBaTejeM B
MPaKTHYECKUX pPabOT, TECTUPOBAHMS, a TaKXKe
WHJMBUAYAJIBHBIX 3aJIaHUM, KCCIICTOBAHUM.

Imponecce
BBIITOJIHCHU L 06y‘IaIOHII/IMI/IC}I

IIPOBCACHUA Ba‘léTHBIX,

Pesynbrarel 00yueHus
(OCBOCHHBIEC YMEHUS, YCBOCHHBIC 3HAHUSA )

Metonap! 1 hOpMBI KOHTPOJIS
Y OIICHKH PE3yJbTaTOB
00yueHus

VYMeuus:
Ha3bIBaTh. U3YUYCHHBIC BEIIECTBA MO TPUBUAIBHOU
WM MEXKIyHApOIHOM HOMEHKJIATYPE;

YCTHBIN (DpOHTANIBHBIN OIPOC,
YCTHBIM UHIUBUIYATbHBIN
OTpOC, MMMChbMEHHBIE PaOOTHI,
BBITTIOJTHEHHE JOMAITHETO
3a7laHusl, TECTUPOBAHUE.
OrueHka pe3yabTaToB YCTHOIO
ormpoca, MMChbMEHHBIX padoT,
BBIIIOJIHEHUA 11/3,
TECTUPOBAHUS

ONPENEIATh: BAJICHTHOCTh U CTENEHb OKHCIICHUS
XUMHYECKUX JJIEMEHTOB, THUIl XUMUYECKOW CBS3H
B COCIAVHEHUAX, 3apsA] HOHA, XApaKTEP Cpennl B

BOJHBIX pacTBOpax HCOPraHNM4CCKHX u
OpPraHUYCCKHUX COCﬂHHCHHﬁ, OKHUCIIUTCIIb u
BOCCTAHOBHUTCIIb, IIPHHAJICKHOCTb BCHICCTB K
Pa3HbIM KJIacCcaM HCOPTraHNYCCKHUX )51

OPTaHUYECKUX COCIMHCHUN;

IUKTaHT, TUCbMEHHBIN OTBET,
TECTOBBIEC INCbMEHHBIE
VHJMBUAYAJIbHBIC 3a1aHUS,
YCTHBIN OTBET.

OneHka 1 aHanu3
pe3yabTaToOB JUKTAHTa U
IIACbMEHHBIX 3aJJaHUM,
OLICHKA YCTHOI'O OTBETA.

XapaKTEPU30BaTh: JIEMEHTHI MAJIBIX IEPHOJOB I10
ux nojoxxkeHuto B llepmonnueckon cucreme J[.H.
MenneneeBa; o0mmMe XHMHUYECKHME CBOMCTBA
METAJIJIOB, HEMETAJUIOB, OCHOBHBIX  KJIACCOB
HEOPTraHWYECKUX W OPraHWYeCKHX COEAUHEHUM;
CTPOE€HHME WU XHUMHUYECKHE CBONCTBAa M3yYEHHBIX
HEOPTraHWYECKUX U OPTraHUYECKUX COCAUHEHUM;

BBITIOJIHCHHE TECTOBBIX
3aJJaHAN pa3JIMYHBIX BUJIOB,
XUMHUYECKUHN AKCTIEPUMEHT,
KOMOMHHPOBAHHBIN OIpoc,
BBITIOJIHEHHUE JIOMAIITHETO
3aJIaHusl.

O11eHKa OCBOCHHBIX 3HAHUM B
X0JI€ BBIIIOJTHEHHUS TECTA,
HaOJIFOEHUE U OIIEHKA
BBIITOJTHEHUS XUM.
AKCIIEpUMEHTA, OLICHKA
(hpPOHTATBHOTO U
WHIUBUTyJIBHOTO,
MHUCHbMEHHOTO U YCTHOTO
ompoca.

OOBSCHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHHUS], IPUPOY XUMUUYECKOU CBSI3H

TeMaTu4yeckuit pedepar,
NUChMEHHAs
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(MOHHOM  KOBAJICHTHOM, METaJUIMYECKOW U
BOJIOPOJIHOM ), 3aBUCHUMOCTh CKOpPOCTH
XUMUYECKOM PEAKIIUU U TIOJIOKEHNE XUMHUECKOTO
paBHOBECHSI OT PA3JIUYHBIX (PAKTOPOB;

camocTosITeNIbHas padoTa,
naboparopHas padoTa.
KoHTposb 3HaHui ipu
BBITIOJTHCHUH MTMChMEHHOM
CaMOCTOSITEIILHOU PaboTHI,
aHaJIN3 U OIICHKA
BBITIOJTHCHHSI M 3aIUTHI
TeMaThudeckoro pedepara,
HaOJIOZICHUE U OIIEHKA
BBITIOJTHCHHSI XUM.
HKCIIEPHMEHTA

BBIIIOJIHATD XUMHYECKHUI OKCIICPUMCHT:! 110
PaCIIO3HaBaAHUIO BAYKHCUIIIMX HCOPTraHNYCCKHUX U
OpPraHNYCCKHUX COGI[I/IHCHI/II\/i;

MpakTU4ecKkas padoTa,
YCTHBIA UHIWBUYAJIbHBIN
onpoc, O1eHKa BBIMOJIHEHUS
MPaKTUYECKUX PadoT, OIlEHKa
OCBOCHHBIX YMEHHH B X0OJI€
BBITIOJTHEHUS IPAKTUUECKUX
paboT, OIICHKA BBITIOJTHEHHBIX
OTYETOB MO NMPAKTUYECKOU
pabore.

MIPOBOJTUTH: CaMOCTOSTEITHLHBIN TTOMCK
XUMUYECKON WH(POpPMAIMA ¢ HCHOJb30BaHUEM
pPa3TUYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JIaHUN, KOMIIBIOTEPHBIX 0a3 JIaHHBIX, PECYPCOB
WNuTepHeTra);  MCHOJIB30BaTh  KOMIIBIOTEPHBIE
TEXHOJIOTUM JJis 00pabOTKM U Tepenaydu
XUMHUYECKON MHGOpMAIMK U €€ MPEACTABICHUS B
paznu4HbIX hopmax;

BBITIOJTHEHNE TBOPYECKUX
3aJJaHUM, COCTABJICHHUE
rpadukoB, TabJIML, PUCYHKOB,
HATJISIHBIX IT0COOHUH,
pedepaToB, Mpe3eHTAIIHH.
AHanu3 1 olleHKa
BBITIOJIHCHUS 3aJaHUM.

CBA3BIBATH: MW3YYEHHBIM MaTepual CcoO CBOEHU
Ipo(heCCUOHATIBHON JEATENIBHOCTBIO;

yCTHas rpynmnoBas padoTa,
BBITIOJTHEHHE
UCCJIEI0BATENbCKUX padoT,
MIPOEKTOB.

OneHka aeATeIbLHOCTH
oOy4Jarommxcs Mpu yCTHON
rpynmnoBoil paboTte, aHaIu3,
OLIEHKA U 3alluTa
HCCJIEI0OBATENHCKUX PaboT U
IPOEKTOB.

pemiaTh: pacyeTHhIE 3aJaud [0 XUMHYECKUM
dbopmynam U ypaBHECHHSIM;

VHJIUBUIYAJIBHBIN OIIPOC,
MMMCbMEHHBIC
CaMOCTOATENbHbIE padOThI
OrneHka U aHaJIN3 3HAHUSA
aJIrOpUTMa PELICHUS 3a1a4u U
OIlEHKAa BBIYHCIECHUH I10
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XUMHUYECKUM (hopmyam u
YpaBHEHUSIM.

UCTIONIb30BaTh NMPUOOPETEHHBIC 3HAHUS U YMEHUS

B MPAKTUICCKOW NEATEITHPHOCTH W TMOBCEIHEBHON

KU3HU:

® U1 OOBSICHECHWS XUMHYCCKHX  SIBJICHUM,
NPOUCXOASAIINX B TPUPOJE, OBITY W Ha
IIPOU3BOJICTBE;

® IS ONPEICIICHUS BO3MOXKHOCTH TPOTCKAHUS
XAMHUYECKUX TIPEBpaIlleHUd B  Pa3IUIHBIX
YCIIOBUSIX M OIICHKH WX TIOCTIE/ICTBHIA;

® DOKOJOTHYECKHM TPaMOTHOTO TIOBEACHHUS B
OKPYKaIoLIEN CpeIe;

® OICHKHA BJIMSHHUS XHMHYECKOTO 3arps3HCHUS
OKpY’KaroIel cpeibl Ha OPraHu3M YeJIOBeKa U
JPYTHE KUBBIC OPTaHU3MBI,

e Oe3omacHOro oOpamieHus C TOPIOYMMU H
TOKCUYHBIMH BEIECTBAMHU U JIAOOPATOPHBIM

00opy1I0BaHUEM;

® [PUTOTOBJICHHUS pacTBOPOB 3aJaHHOU
KOHIICHTPAITUHU B OBITY ¥ Ha MPOW3BOJICTBE;

® KPHUTHYCCKOM OLICHKHU JIOCTOBEPHOCTH

XUMHUYECKON MH(OpMaIMU, TOCTyMAoMend U3
pa3HbIX UCTOYHUKOB.

TeMaTU4ecKue pedeparsl,
HKCIIEPUMEHTAIbHBIE
3aJJaHus, BHITIOJIHEHUE
HCCIIEIOBATENbCKUX padoT,
IIPOEKTOB, YCTHBIN
(bpoHTaNBHBIN OIpOC.
OueHka JesTenbHOCTU
oOyJarommxcs MpHu yCTHON
rpynmnoBoi pabore, aHaIu3,
OLIEHKA U 3alluTa
UCCIIEI0BATENbCKUX padoT U
IPOEKTOB.

3HATh /TIOHUMATh:

BOKHEUIIINE XUMHUYECKHUE TOHATHUS: BEIECTBO,
XUMHUUYCCKUI AJICMEHT, aToM, MOJIEKYJIa,
OTHOCHUTEJIHLHBIC aTOMHAS i MOJICKYJISIpHAsT MacCHhI,
WOH, aJJIOTPOTHS, M30TOIbBI, XHMHYECKasi CBS3b,
AIEKTPOOTPHIIATEIIEHOCT, BaJICHTHOCTh, CTCTICHB
OKHUCJICHHS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
0o0beM  Tra3000pa3HbIX  BEIIECTB,  BEIIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOCHUS,
pacTBOpPBI,  DJNEKTPOJIUT U HEIJIEKTPOJIUT,
AIEKTPOIUTUYECKAST TUCCOIUAIINS, OKUCIUTENb U
BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBJICHUE,

TEIUIOBOM abdext peakuuu, CKOPOCTh
XUMUYECKON peaklud, KaTajau3, XUMHUYECKOe
paBHOBeEcCHE, YTICPOAHBIN CKeJIeT,

(byHKUHMOHATIBHAS TpyMIa, U30MEPHsI, TOMOJIOTHS;

YCTHBIM ¥ TMCBMEHHBIN
OTBET, MUCbMEHHBIE
KOHTPOJIbHBIE palOTHI,
XUMHUYECKUHN AKCTIEPUMEHT,
naboparopHas padbora,
BBITIOJTHEHUE TECTOBBIX
3aJJaHAN pA3JIMYHBIX BUJIOB.
AHaJN3 1 OLIEHKA YCTHBIX U
MACbMEHHBIX OTBETOB,
KOHTPOJBHBIX U TECTOBBIX
paboT, HabJIIOICHUE U OIICHKA
3HAHWU U YMEHUH TIpU
BBITIOJTHEHUA XUMHUYECKOTO
AKCIIEPUMEHTA.

OCHOBHBIE 3aKOHbI XHMHH: COXPAHEHUS] MaCChl
BEIIECTB, IOCTOSHCTBA  COCTaBa  BEIECTB,
ITepnonnueckuii 3axoH /[.1. Menneneena;

YCTHBI KOMOMHUPOBAHHBIM
OIIPOC, TUKTAHT.
Ouenka omnpoca, aHaJIu3 U
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OILICHKAa BBIINNOJIHCHUA
JUKTaHTa.

OCHOBHBIC TCOpHUH XHMHHU: XUMHYECKOMN CBi3H,
3HCKTp0JIPITPI‘I€CKOﬁ JUCCoualmnm, CTPOCHUA
OpPraHNYCCKUX U HCOPTAHNYCCKHUX CO€,ZII/IHGHI/II\;1;

[TucbmenHbie pabOTHI,
YCTHBIN (DPOHTATIBHBIN OIPOC.
O1eHKa ¥ aHaJIN3
NUCHhMEHHOU PabOTHI, OIIEHKA
YCTHOTO (PpOHTATIHLHOTO
onpoca.

BAKHEHUIIIME BEIIECTBA U MATEPHUAJIbl: BAXKHEUIIINE
METAJJIbl U CIUIABBI; CEpHAas, COJIsIHAsA, a30THAsI U
YKCYCHasi KUCIOTbI; OJIarOpOIHbIE Ta3bl, BOJAOPO/I,
KHCIIOPOJ, TaJloTE€HbI, IIEJOYHbIE  METaJIbI;
OCHOBHbIE, KUCJIOTHbIE U aM(OTEPHBIE OKCUABI U
TUAPOKCUIBI, IIEJIOYH, YTIEKUCIBIA W yTrapHBIM
ra3bl, CEpHUCTBIN ra3, aMMHaK, BOja, MPUPOIHBIN
ra3, MeTaH, 3TaH, OSTWIEH, AalETWICH, XJIOPHUJ
HaTpus, KapOOHAT W TUIpPOKapOOHAT HATPHS,
KapOoHat u ocdar Kanpuus, OEH301, METAHOI U
ATAHOJ, CJOXHbIE A(UPBI, KUPBI, MbLIA,
MOHOCaXapH/Ibl (rmroko03a), Jcaxapuabl
(caxaposza),  monucaxapuisl  (Kpaxmaili  H
LEJUTI0NI03a), AaHWINH, aMHUHOKHUCIIOTHI, OEJKH,
HUCKYCCTBEHHbIE U CHHTETHYECKHE BOJIOKHA,
Kay4yKH, MJIaCTMACCHI.

BBITIOJIHEHUE TECTOBBIX
3aIaHUI Pa3IUYHBIX BUJIOB,
YCTHBIN U TUCbMEHHBIN
OTBET.

AHaJN3 ¥ OIIEHKA 3HaHUI
XUMHUYECKUX (GOPMYIT U

CBOVCTB Ba)KHEUIIINX BEILLIECTB
Y MaTepHaJioB,
OCYILECTBIISIEMBIN ITPH OLICHKE
TECTOBBIX 33/IaHUM, YCTHBIX U
MMHUCbMEHHBIX OTBETOB
o0yyJarommxcs.
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