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PaGouas mporpamma  pa3pabotaHa Ha  OCHOBE  (hemepasbHBIX
rOCyJIapCTBEHHbIX O0Opa30BaTENbHBIX CTAaHAAPTOB CPEIHEro OoOLEero u
CpeaHero Npo(ecCHOHAIbHOIO  00pa30BaHUsl C  Y4YeTOM  IOJIy4aeMOM
npoeccuu WM CIEUATBHOCTH U B COOTBETCTBUM:

— C MPUMEPHON IMporpaMMoil 001eo0pa3oBaTENbHON  JUCIMILIUHBI
“Xumuga”  maia 1OpodecCHOHaNbHBIX  00pa3oBaTEIbHBIX  OpPraHU3aluil
PEKOMEHI0BaHHOU denepanbHBIM roCy/1apCTBEHHBIM aBTOHOMHBIM
yupexaeHuem “‘@DenepanbHblii MHCTUTYT pa3BUTHS oOpas3oBanus” (PIAY
“©1PO”) B kauecTBe NPHUMEPHON MpOrpamMMbl I pealu3aldud OCHOBHOMN
npodeccuonansHoO 06pazoBaTenbHON mporpammbl CIIO Ha 6a3e OCHOBHOTO
obmiero oOpa3oBaHMs € TIOJIYYCHHEM CpeIHero ooOmero o0pa3oBaHUs
(ITpotoxoin Ne3 ot 21 utons 2015r, peructpaliuoHHBIA HOMED JTULIEH3UH 386 OT
23 urons 2015 ).

— c Ilonoxennem «O mopsake pa3pabOTKM U TpeOOBaHUAX K
COJEPKAaHUI0O U O(OPMIIEHHIO pabouyMX MporpaMM Y4YEOHBIX TUCLUIUIUH,
npodeccruoHanbHbIXx Moayneil Ha ocHoBe @I'OC B kpaeBOM rocyJapCTBEHHOM
OIOPKETHOM MPO(PECCUOHAIBHOM 00pa30BaTENIbHOM YUPEKIECHUU CPEIHErO
npodeccuonansHoro odpazoBanus «HOpUIbCKUIT TEXHUKYM MPOMBIIUICHHBIX
TEXHOJOTHA U CepBUCA», YTBEPKACHHBIM MpUKa3oM nupekTopa Hopumbckoro

TEXHUKyMa MPOMBIIIIEHHBIX TEXHOJIOTHI U cepBuca oT 21 nekadbpsa 2018 r. No
01-11/297.
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1 TIACIIOPT PABOYEI IIPOTPAMMBI YUYEBHOU
JANCHUITJIMHBI «Xumus»

1.1 Obnactb npuMeHeHus paboueit IporpamMmbi:

PaGouast nmporpamMmma yueOHOM AUCIMIUIUHBI SBIISETCS YaCThbl0 OCHOBHOM
npodeccruoHanbHOM 00pa3oBaTebHON NporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o
npodeccusiM TexHHYecKoro mpoduns, 6a3oBbiii ypoBeHb: 08.01.07 Mactep
OOIIECTPOUTETHHBIX PAObOT
1.2 Mecto yueOHOUW TUCIUILIUHBI B CTPYKTYpE OCHOBHOW MPOQheCcCHOHATBHON
00pa30BaTEeNbHOM MPOrPaMMBbI: TUCIUILIMHA BXOJUT B 00II€00pa3oBaTeIbHbIe
IIUKIJIA OTHOCUTCS K 6a30BBIM 00II€00pa30BaTEIHHBIM JUCITUTIIIMHAM.

YdeOHasi IUCHUIUIMHA «XHUMHUSA» OTHOCUTCS K 00IIe00pa3oBaTeIbHOMY
UKy TpOTrpaMMbl CpedHero oOmiero o0pa3oBaHUsT M HampaplieHA Ha
(dbopMHUpOBaHUE CIETYIOMNX OOIIMX KOMIIETCHIIUMI:

OK1. IloHuMaTe CyIIHOCTh M COLIMAJIbHYIO 3HAUMMOCTh CBOEH OyayIieit
CHEIUATBHOCTH, TIPOSIBIISITH K HEW YCTOWYMBBIN UHTEpEC.

OK2. OpranuzoBbiBaTh COOCTBEHHYIO JCSTEIHHOCTD, BHIOUPATh TUIIOBHIE
METO/Ibl U CHOCOOBI BBIMOTHEHUS! MPOQPECCUOHAIBHBIX 3aJ1ad, OILICHUBATh HX
() PEKTUBHOCT U KA4E€CTBO.

OK3. IIpyHuMaTh pemeHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTyalUsaX
¥ HECTH 332 HUX OTBETCTBEHHOCTb.

OK4. OcymectBidarh MNOUCK W HUCIOJb30BaHUE  HH(MOpMaLuH,
HeoOxoauMon i 3G (HEKTUBHOTO BBIMOJHEHUS MPOGECCHOHAIBHBIX 3ajady,
po(heCcCHOHATBFHOTO U TMYHOCTHOTO Pa3BUTHSI.

OKS5.Mcnonb3oBath MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU
B IpO(heCCHOHATIBHON e TEIIbHOCTH.

OK6. PabGortate B KOJUIEKTHBE M B KOMaHze, dP(HEKTUBHO OOIIATHCS C
KOJUJIEraMH, PYKOBOJICTBOM, MIOTPEOUTEIISM.

OK 7. Bpath Ha ce0s OTBETCTBEHHOCTH 3a pabOTy UJICHOB KOMAaH/IbI
(MOTYMHEHHBIX ), 3@ PE3YJIbTAT BHITIOJHEHUS 3aIaHHH.

OKS8.CamocTosiTeIbHO ~ OMpEenenaTh 3aJadyd  Mpo(ecCHOHANBHOTO U
JUYHOCTHOTO  Pa3BUTHSA, 3aHUMATbCAd  CcaMooOpa3oBaHHEM, OCO3HAHHO
TJIAHUPOBATH MTOBHIIICHUE KBATU(UKAITUH.

OK9. OpueHTupoBaThCsl B YCIOBHUSIX YACTHOM CMEHHOM TEXHOJOTUHU B
poeCCUOHATIBHON JIEATEIIbHOCTH.

1.2 llenn w 3agaun y4yeOHOM IUCHUIUIMHBI — TPEOOBaHUSA K pe3ysbTaTaM
OCBOCHUS YUECOHOUM AUCITUTIIIUHBIL:

PabGouast mporpamMma OpHUEHTHpOBaHA Ha JOCTHXKCHHE CIICTYIOITUX
HeJICH:
— (dopmupoBaHre y O0OydYalOmUXCS yMEHHUS OIICHWBAaTh 3HAYMMOCTH
XMMHYECKOTO 3HAHUS I KaXKI0T0 YEIIOBEKA;

— (hopmupoBaHme y 00yUJarOMUXCS ETOCTHOTO MPECTABICHUS O MUPE U POJIU
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XUMHH B CO3JJaHUM COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHUHBI MUPA;

— YMEHHUSI OOBSICHATh OOBEKTHI U MPOLIECCHl OKPYKAIOLIEH TeHCTBUTEIbHOCTH:
IPUPOIHON, COIUATBHOU, KyIbTYPHOH, TEXHUYECKON CpEJbl, UCTIONB3YS IS
ATOTO XUMUYECKHUE 3HAHUS;

— pa3BUTHE y O0y4YaroMMXCcd YMEHHUM pa3nuuarh (GakThl U OLEHKH, CPAaBHUBATh
OLICHOYHBIE BBIBOJIbI, BHJIETb WX CBA3b C KPUTEPUSIMHU OIICHOK M CBS3b
KPUTEpPUEB C ONpENEICHHON CHCTEeMOW LIeHHOCTeH, (opmynupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO MO3HUIIHUIO;

— mnpuoOpeTeHne OOYyJaIONUMHUCSA OIbITa Pa3HOOOpa3HON JEATEIHHOCTH,
MO3HAHUS W CaMOMO3HAHUS, KIIOUEBBIX HABBIKOB, HIMEIOIINUX YHUBEPCATHHOE
3HaYeHHE ISl Pa3JIMYHbIX BUJOB JEATEIBHOCTH (HABBIKOB PEIICHHS MPOOIEM,
NPUHATUS  PEIICHHWH, TIOWCKa, aHaiu3a | 0o0paboTku uHpOpmanuwy,
KOMMYHHUKATHUBHBIX  HABBIKOB, HABBIKOB H3MEpPEHUH, COTPYIHUYECTBA,
0e30macHOro 00pallleHUs C BEIIECTBAMU B IIOBCETHEBHOU KU3HH).

B nmporpammy BKIIIOUEHO cojep:KaHME, HAlpaBJIEHHOE Ha (hOpMHUpPOBAHUE Y
CTYZEHTOB KOMIIETEHIINH, HEOOXOIMMBIX AJisi KauecTBeHHOro ocBoeHus OIIOI1
CIIO na 6a3ze ocCHOBHOro o0IIero oOpa3oBaHHUs C IOJYYCHHEM CPEIHETO
obmiero  o0pa3oBaHUs; MPOrPaMMbl MOATOTOBKH  KBaJU(PHUIIMPOBAHHBIX
paboumx, ciayXKalux, MPorpaMMbl MOATOTOBKH CIEUAINCTOB CPEIHErO 3BEHA
(IITIKPC, HIICC3).

Pe3ynbpTaThl 0cBOEHUS y4eOHON AUCLMILIUHBI

OcBoeHue  coaepkaHusg  y4yeOHOM  JHMCHMIUIMHBI  «XUMUID,
o0ecrneunBaeT JOCTHKCHHUE CTYIEHTAMH CIEAYIONUX PE3yIbTaTOB:
JMYHOCTHBIX:
— YyBCTBO TOPJOCTU W YBAKEHHUS K UCTOPUU U JOCTHKCHUSM OTEUYECTBEHHOM
XUMHYECKON HAYKH;, XUMHUYECKH TPaMOTHOE MOBEACHHE B MPO(HeCcCHOHATBHOM
JESATENIbBHOCTH U B OBITY NpU OOpaIleHHWH C XUMUYECKMMH BEIIECTBAMH,
MaTepuajgaMH U poLeccaMu;
— TOTOBHOCTh K MPOJOJKEHUIO 00pa30BaHMs U MOBBIILEHUS KBaTU(UKALNUN B
n30paHHON MPO(PECCHOHAIIBHON JESITEIIBHOCTH M OOBEKTUBHOE OCO3HAHHE
POJI XUMUYECKUX KOMIIETEHIIUI B 3TOM;
— YMEHHE HCIIOJIb30BATh JIOCTH)KEHUS COBPEMEHHON XMMHUYECKOM HaykKu H
XUMHYECKUX TEXHOJIOTUH ISl MOBBILLIEHUSI COOCTBEHHOI'O MHTEJUIEKTYaIbHOIO
pa3BUTHs B BEIOpAHHOM NpodecCuOHaIbHOM NeATeTbHOCTH;

MCTAIIPCAMCTHBIX
— HCIIOJIb30BAHHUC PA3JIMYHBIX BHIOB MMO3HABATCILHON ACATCIBHOCTH U
OCHOBHBIX HMHTCJIJICKTYaJIbHbIX onepaunﬁ (HOCT&HOBKI/I 3agadu,

dbopMyIUpOBaHUS THUIOTE3, aHajiW3a M CUHTE3a, CpaBHEHUs, 000OIICHMUS,
CHUCTEMAaTHU3allMH, BBIABJICHUS TPUYUHHO-CIICICTBECHHBIX CBS3CH, TOHCKa
aHaJoroB, (JOPMYIUPOBAHUS BBIBOJOB) ISl PEIIEHUS MOCTABICHHOW 3a/ayw,
MPUMEHEHUE OCHOBHBIX METOJOB TIO3HAHUSA (HAOIIOJACHUS, HAy4YHOTO
OKCIIEPUMEHTA) JUISI U3YYCHHS Pa3IUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB H
MPOIIECCOB, C KOTOPHIMHU BO3HHUKAET HEOOXOJUMOCTh CTaJKUBATHCS B
npodeccruonansHo cdepe;



— WCIOJIb30BAHUE PA3JIMYHBIX HCTOYHUKOB JUIA TMOJYYEHUS XHUMUYECKOU
uH(pOpMaIuU, YMEHUE OLICHUTh €€ JOCTOBEPHOCTh JJIsl JOCTUKEHHUSI XOPOILIUX
pe3ynbTaToB B MpodeccuoHaIbHoM cdepe;
MPEAMETHBIX:
— chOpMUPOBAHHOCTh TMPEACTABICHUI O MECTe XUMHUU B COBPEMEHHOM
HAy4YHOM KapTUHE MUpPA; TOHUMaHUE POJIN XUMHUUA B (POPMUPOBAHUU KPYrozopa
U (QYHKIUOHAIBHOW TPAaMOTHOCTH YENOBEKA JJIA PEIICHUS MPAKTUYECKUX
3a7a4;
— BJAJCHHE OCHOBOIOJIATAIOIIAMU XWMHUYECKUMH ITOHATUSMH, TEOPHUSIMU,
3aKOHAMU M 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHHE XUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;
— BJIQJICHUE OCHOBHBIMH METOJIAMH HAYYHOTO IMO3HAHUS, UCIIOJIb3yEMBIMH B
XUMUH: HAOIIOJICHUEM, OMUCAHUEM, U3MEPEHHUEM, SKCIEPUMEHTOM; YMEHHUE
o0pabaTbiBaTh, OOBACHATH pE3yJbTaThl MPOBEACHHBIX OIBITOB U JeiaTh
BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTh MPUMEHATh METOJbl TMO3HAHUS IPHU
pELICHUN NMPAKTUYECKUX 3aa4;
— c(hOpMHUPOBAHHOCTh yMEHHUS [laBaThb KOJIMYECTBEHHBIE OICHKA U
MIPOU3BOIUTH PACUETHI [0 XUMUUECKUM (HOpMYyJIaM U YpaBHEHUSM;
— BJAQJCHUE TMpaBWJIAMHU TEXHUKU OE€30MAaCHOCTH TPHU HCIOIH30BAHUU
XUMHYECKUX BEILECTB;
— c(OpMUPOBAHHOCTH COOCTBEHHON MO3UIIMM O OTHOUICHUIO K XUMHYECKOUN
nH(popMalu, mojiydaeMoi 13 pa3HbIX HICTOUYHUKOB.

B pesynbpTare nzydeHus yuyeOHOW MUCIHUIUIMHBI OOYyYarOIMIMICs TOKEH
YMETh:

BOKHEUIIINE XUMUYECKUE TTOHATHS:
— JaBaTh ONPEAECICHUE W ONEPUpPOBATh CIEAYIOIIMMUA XUMHYECKUMHU
MOHATUSAMU:  BEIIECTBO, XMMHWYECKMM  DJIEMEHT, aToOM,  MOJIEKyJa,
OTHOCHUTEJIbHBIE ATOMHASI U MOJIEKYJISIPHASI MACChl, HOH, aJUIOTPOIIHS, U30TOIIBI,
XAMHWYECKasl CBS3b, JJIEKTPOOTPULATEIBHOCTh, BaJICHTHOCTb, CTEIIEHb
OKHUCJICHHS, MOJIb, MOJISIpHasi Macca, MOJSIPHBIA 00BEM Ta3000pa3HBIX
BEIIECTB, BEIIECTBA MOJEKYJSIPHOTO UM HEMOJIEKYJISIPHOIO  CTPOECHUS,
PacTBOPBI, JJIEKTPOJUT U HEDIEKTPOJIMUT, DJIEKTPOJIUTUYECKAS IUCCOLIMALINS,
OKHUCJIUTEIIb M BOCCTAHOBUTEIb, OKHUCIEHUE W BOCCTAHOBJIEHUE, TEILIOBOU
3 dexT peakiuu, CKOPOCTb XUMHUYECKOM peakIuu, Karajiu3, XUMHUUYECKOe
paBHOBECHE, YIJIEPOJHBIA CKeleT, (yHKIMOHATIbHAS TpYINa, HW30MEpHs,
TOMOJIOTHS;

OCHOBHBIE 3aKOHBI XUMHUH:
— (opMynupoBaTh 3aKOHBI COXPAHEHHUS MAacChl BEIIECTB W IOCTOSHCTBA
COCTaBa BEIIECTB M YCTAHABIMBATh MPUUYMHHO-CIICICTBEHHBIC CBSI3U MEXKIY
CONIEp)KAaHMEM OTUX 3aKOHOB W HANHCAaHUEM XUMUYECKUX (QOopMyn U
YPaBHEHUH;
— YCTAaHABJIMBATh JBOJIIOLIHUOHHYI CYIIHOCTh MEHJEIEEBCKOM U COBPEMEHHOM
dbopmynupoBok nepuoandeckoro 3akona JI. 1. Menneneena;
— OOBSICHATh (PU3MUYECKUN CMBICT CHMBOJUKH TICPHOJUYSCKON TaOJHIIBI
xumuueckux anemeHtoB JI. M. MeHneneeBa (HOMEpPOB 3JIEMEHTa, MEPHUOJA,
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TPYIIbl) U YCTAHABIUBATh MPUUYUHHO-CIIEICTBEHHYIO CBA3b MEXIY CTPOCHUEM
aToMa ¥ 3aKOHOMEPHOCTSAMH M3MEHEHUS! CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX
MMM BEUIECTB B MEPHOJIAX U TPYIIIIAX;
— J1aBaTh XapaKTEPUCTHKY 3JEMEHTOB MaJIbIX KU OOJBIIMX MEPUOJIOB IO UX
noJioxkeHuto B [leprnonnueckon cucreme /1. 1. Menneneena;

OCHOBHBIE TEOPUH XUMUU:
— YCTaHaBJIMBATh 3aBUCHUMOCTh CBOMCTB XHUMHYECKHX BEUIECTB OT CTPOCHUS
aTOMOB 00pa3yIOIIUX UX XUMUYECKUX 3JIEMEHTOB;
JlaBaTh XapaKTEPUCTUKY BAXKHEHIIMX TUIOB XHWMHYECKUX CBA3EU U
OTHOCHUTEJIbHOCTH 3TOU TUIOJIOTHH;
— OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHUS
KPUCTALTNYECKUX PEIIETOK;
— (GOpMyIUPOBATh OCHOBHBIC TIOJIOKCHHUS TEOPHH DJIEKTPOJUTHYECKON
JUCCOLUMALINN U XAPAKTEPUCTHUKA B CBETE ITOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COCJAMNHEHUN; OCHOBHBIC IIOJOKEHUS TEOPUHU
XUMHYECKOTO CTPOCHUSI OPTaHNUYECKUX COEAMHEHNN U XapaKTEPUCTUKA B CBETE
3TOI TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPIraHUYECKUX COCTUHEHHIA;

BAYKHEUIIIKME BEIECTBA U MaTEPUAIIbI:
— J1aBaTh XapaKTEPUCTHUKY COCTaBa, CTPOECHUS, CBOMCTB, IOJYYEHUS U
npuMeHeHus: BaxkHenmux MetauioB (IA u 11 A rpynmn, anromMuHus, xxemnesa, a B
€CTECTBEHHOHAYYHOM Mpo(duiie 1 HEKOTOPHIX d-3JIEMEHTOB) M X COCIUHECHUIA;
— JlaBaTh XapaKTEPUCTUKY COCTaBa, CTPOCHUS, CBOWCTB, TMOJYYEHUS U
npuMeHeHus: BaxHenmux HemetawioB (VIII A, VIIA, VIA rpynm, a takxe
azota u pocdopa, yriepoaa u KpeMHHUs, BOJAOPOIA) U UX COSTUHEHUM;
— JlaBaTh XapaKTEPUCTUKY COCTaBa, CTPOCHUS, CBOWCTB, TMOJYYEHUS U
MPUMEHEHUSI BaKHEUIIIMX KJIACCOB YTJIEBOJIOPOJOB (AJIKaHOB, aJKEHOB,
QJIKWHOB, apPEHOB) U UX HanOoJee 3HAUUMbIX B HAPOJHOXO3SMCTBEHHOM IUIaHE
MPEICTaBUTEIIEH;
— JaBaTh XapaKTEPHUCTUKY BAXKHEUIIMX MPEICTABUTEIEH APYrUX KIacCOB
OpPraHUYECKUX COCIMHECHUI: METAHOJIa U ITAHOJA, CIOXKHBIX 3(PUPOB, KUPOB,
MBI, adbIeTuA0B ((hopMaabIeru0B U aleTalbJeruaa), KETOHOB (alleToHa),
KapOOHOBBIX KUCTOT (YKCYCHOM KUCJIOTHI, I €CTECTBEHHOHAYYHOTO PO
MPEACTABUTENICH JIPYTHX KJIACCOB KHCIJIOT), MOHOCaxapuaoB (TJIIOKO3bI),
JMcaxapuyoB (caxaposbl), MOJUCAaXapuaoB (Kpaxmaiga ¢ LEJUTI0JI03bI),
aHWUJIMHA, aMUHOKHUCIIOT, OCJIKOB, UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH,
Kay4yKOB, IJIaCTMAcCC;

XUMUYECKUH S3bIK U CUMBOJIUKA:
— UCIOJIb30BaTh B y4eOHOU U MPOdEeCCUOHAIBHOM JIEATeIbHOCTH XUMHUYECKUX
TEPMUHOB U CUMBOJIUKH;
— Ha3BaThb M3YYECHHBIE BEIIECTBA MO TPUBUAIBHON WM MEXIyHAPOIHOU
HOMEHKJIAType M OTPaKEHHE COCTaBa O3THUX COCAMHEHUHW C MOMOIIbIO
XUMUYECKUX HOPMYIT;
— OTpaXKaThb XMMHUYECKHE MPOLECCHl C TMOMOIIbIO YPABHEHHN XUMHYECKHUX
peaKIuu;

XUMUYECKUE PEAKIINH:



— OOBSICHATH CYIIHOCTh XUMHUYECKUX MPOLIECCOB;
— KJIaCCU(PUIIMPOBATh XUMUUYECKHE PEAKIIUU 10 PA3IUYHBIM MMPU3HAKAM: YUCITY
U COCTaBYy IIPOJYKTOB U PEAreHTOB, TeIIOBOMY 3 deKTy, HanpaBieHuto, (ase,
HAJIMYMIO KaTallu3aTopa, HW3MEHEHUIO CTENEeHEH OKUCIEHUs 3SJIEMEHTOB,
00pa3yIolux BEIIeCTBa;
— YCTaHaBJIUBATh MPU3HAKU OOIIETO M Pa3IMYHOTO B TUIIOJOTHUU PEAKIUH JIJIst
HEOPTaHUYECKON U OPTaHUYECKOU XUMUMU;
— KJIAacCU(UIIMPOBATh BEIIECTBA M TMPOIECCHl C TOYKH 3PEHUS OKHUCICHHS-
BOCCTAHOBJICHHS;
— COCTaBJIATh YPAaBHEHHUM PEAKIMHA C TOMOIIBKD METOAA 3JIEKTPOHHOIO
Oajanca;
— OOBSICHATH 3aBHCUMOCTH CKOPOCTH XHMHUYECKOW PEAKIMH U TOJOKCHHS
XUMHYECKOTO PABHOBECHS OT Pa3IMYHbIX (PaKTOPOB;
XUMUYECKUN IKCIIEPUMEHT:
— BBINOJHATH XUMHUYECKUA HKCIIEPUMEHT B TIOJHOM COOTBETCTBUHM C
npaBuiIamMu 0€30MaCHOCTH;
— HabmogaTth, (UKCUPOBATb M ONKCHIBATH PE3YJIbTAaThl MPOBEIECHHOTO
HKCIIEPUMEHTA;
XUMUYecKas uHpopmanus:
— TPOBOJUTH CAMOCTOSITEILHO TMOUCK XUMHUYECKOW HMHGOpMAIMH  C
WCITOJIb30BAaHUEM DPA3JIMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JIaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA);
— HCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTHUHU [isi 00paboTKM M Tepenadyu
XUMHYECKON HHPOPMAIUH U €€ TIPEICTABICHUS B Pa3IMUHBIX hopMax;
pacyeTsl 0 XUMHUYECKUM (OPMYIIaM B YPaBHEHHUSIM:
— YCTaHABJIMBATh 3aBUCHMOCTh MEXKAYy KaueCTBEHHOM W KOJMYECTBEHHOU
CTOPOHAMHU XUMHYECKUX OOBEKTOB U MPOLIECCOB;
— peliaTh pacueTHbIC 33J]a4H M0 XUMUYECKUM (DopMyJiaM U ypaBHEHUSIM;
npoduIbHOE U TPOPECCHOHATILHO 3HAYMMOE COJICpIKaHUE:
— OOBSICHATh XUMHUYECKHE SIBICHHUM, MPOUCXOAIIUX B MPUPOJE, OBITY U Ha
IIPOU3BOJICTBE;
— OMpeNeNsTh BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKHX TMPEBpaIieHUil B
Pa3TUYHBIX YCIOBUSX;
— co0Ir01aTh MpaBUjIa YKOJIOTHUYECKH TPAMOTHOTO MOBEJCHHS B OKPYXKAIOIIeH
cpene;
— OIICHUWBATh BIMSHUS XHUMHUYECKOTO 3arpsi3HEHUS OKPYKAroIIeH cpeapl Ha
OpraHu3M YeJ0BeKa U APYTHe KUBbIC OPTaHU3MBI
— co0Jr01aTh MpaBuiia 0€30MacHOTO OOpalIeHusl ¢ TOPIOUYUMHU U TOKCUYHBIMU
BEIIIECTBAMHU, JTA0OPATOPHBIM 000PY0BAaHUEM;
— TMOATOTaBIMBATh PACTBOPHI 3aJaHHOW KOHIIGHTpAaIMd B OBITY M Ha
IIPOU3BOJICTBE;
— KPUTHYECKH OIICHUBATh JIOCTOBEPHOCTh XUMHUYECKON HH(POpMAIINH,
MOCTYTAIONIECH U3 Pa3HBIX UCTOUYHUKOB.

1.4 KonrdecTBO 4acOB Ha OCBOEHHUE IPOTPaMMbl Y4€OHOM JUCIIUIIINHBIL:



MaKCHUMaJbHOU yueOHOU Harpy3ku oOydatomierocs — 187 yacoB, B TOM yucie:
00s13aTeNIbHON ayJIMTOPHOM yueOHOM Harpy3Kku oOydaromierocs — 125 4yacos;
CaMOCTOSITeTIbHOM paboThl 00yUaromerocs — 62 4acos.



2 CTPYKTYPA U COJIEP)KAHUE YUYEEHOM JIUCLIVITJIMHBI

2.1 O6BEM yueOHOM TUCITUTIITMHBI U BUJIBI YICOHOU PabOTHI:

Bun yuebHoit paboTsl Ob6beM yacoB
MaxkcumanbHas yaeOHasi Harpy3ka (BCero) 187
OO0s3arenpHas ayIuTOpHAs yueOHast Harpy3Ka (BCETro) 125
B TOM YHCJIE:
MPAKTUYECKHUE 3aHATUS 10
KOHTPOJbHBIE pabOThI 5
JudbdepenurpoBaHHbIi 3a4eT 1
CamocrosiTenbHas paboTa o0yuaroierocs (BCero) 62
B TOM YHCJIE:
HccnenoBanrie KOHKPETHOU TEMbI U 0(OpMIICHHE PE3YJIbTaTOB B 20
BUJIe pedepara, ToKIaaa, MPE3eHTAUN
Pemenue pacueTHbIX 3a/1a4 U yIIpaKHEHUN 15
OdopmieHre pe3yabTaToOB MPAKTUUSCKUX 3aHITHI 9
[ToarotoBka k qudPepeHInpoBaHHOMY 3a4ETy 8
[TonroroBka K SK3aMeHy. 10

[IpomexyTouHas aTTecTanus arrectanus B hopme audPepeHImpoBaHHOTO 3a4eTa,
YCTHOTO 3K3aMeHa
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2.2 TemaTuyecKkui TIIaH U COACPKAHUE YIEOHOM TUCIUTUTUHBI « X UMUS»

HanmenoBanue Coneprkanue yueOHOTO MaTepHalia, 1abopaTOpHbIe U MPAKTUYECKUE padOTHI, O6bEM YpoBeHb
pa3nenoB u MPAKTUYECKUE 3aHATHUS, CAMOCTOSATEIbHAS paboTa 00yJIaronuX s 4acoB YCBOCHHUS
TEeM
1 2 3 4
Brenenue 2
Coneprxkanue yaeOHOro MaTepuaia 2
1 | Beenenne. Hayunbie MeToAbl TMO3HAHWSA BEIIECTB U XUMHUYECKUX sBIeHUU. Poib 1,2
AKCIEPUMEHTa W TEOpPUM B XUMHH. MOJEIHPOBAHHE XUMHUYECKUX IPOILIECCOB.
3naueHue xumuu 1pu  ocBoeHun npodeccuit HIIO Texnmueckoro mnpoduis
npodeccruoHanbsHOTO 00pa30BaHMUS.
OO6mume TpeOoBaHMs K MOBEAEHUIO 00YYarOUIUXCsl B KAOMHETE XUMHH.
Paznen 1. OOmias u HeopraHudeckasi XuMus 76
Tema 1.1 OCHOBHBIE NOHSATHS U 3aKOHBI XUMUU 8
Conepxanue yueOHOro Marepuaia 5
1 | OcuoBHble moHsTHS XUMHUH. BemectBo. ATom. Mornekyna. XUMHUUYECKHI AJIEMEHT. 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 W CHOXHBIX BemecTB. KoJIeKkiuss MpOoCThIX W CIOXKHBIX BEIIECTB.
HexoToprie BemecTBa KoaudecTBOM 1 Mosib. MoJi€sib MOJIIPHOTO 00beMa ra3oB.
2 | OcHOBHbIE 3aKOHBI XUMHH. CTexuoMeTpusi. 3aKOH COXPAaHEHMsS MacChl BEILECTB. 2
3aKOH TMOCTOSTHCTBA COCTaBa BEIIECTB MOJEKYJSPHON CTPYKTYphl. 3aKOH ABOTapo 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 Ilepuognyeckas cucrema XxuMudeckux anemeHToB [[.M1.MenneneeBa u

CTPOCHHUC aTOMA

Conepxkanue yueOHOro Marepuasa

1

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

Jemoncmpayuu. Paznuunsie  ¢opmbel  [lepuogudyeckoid CUCTEMBI XHMHYECKUX
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 CTPOCHMSI JJICKTPOHHBIX O00OJOYEK AaTOMOB JJIEMEHTOB OOJBIITUX
nepuoaoB (MepeXxoHBIX 3JIeMeHTOB). [loHsATHe 00 opOuTansax. s-, p- u d-opOuranu.
DJIeKTPOHHBIC KOH(UTYpallMM aTOMOB XHMHYECKHUX dyeMeHTOB. (CoBpeMeHHas
dopmynupoBka I[lepuoanueckoro 3axkoHa. 3HadeHue llepuoguyeckoro 3akoHa u
Ilepuomnueckort cucrembl xumudeckux dinemeHToB JI. M. MenneneeBa s
Pa3BUTHS HAYKU W IOHUMAHHS XUMHUYECKOW KapTHUHBI MUpa.

CamocrosiTenbHas paboTa 00y4YaroIUXCA:

UCCIIeIOBaHNE KOHKPETHOM TeMbl M O¢QOpMIIEHHE pe3yslbTaToB B BHIE pedepara,
JIOKJIaJa, MPE3EHTAIMH;, COCTABJICHHWE XapaKTePUCTHUK XUMHUYECKUX DJIEMEHTOB M3 HX
MOJIOKEHUSI B TICPUOJAMYECKOM CHCTEME; COCTaBJICHHE CXEM, OJJIGKTPOHHBIX U
rpaduueckux Gopmys aTOMOB

Tema 1.3 CtpoeHue BeliecTBa

13

| Conepxanne yue6HOro MaTepuana

12




Nonnas xumuueckas cBa3b. KaThoHbI, UX 0oOpa3oBaHME W3 aTOMOB B pe3yJbTaTe
mpolecca OKUCIeHUsl. AHHMOHBI, UX 00pa30BaHUE M3 aTOMOB B pe3ysbTare IMmpolecca
BOCCTaHOBJICHUA. MIOHHAsA CBA3b KaK CBSI3b MEXJYy KaTHOHAMU M aHHMOHAMHU 34 CYET
AIEKTPOCTATUYECKOTO TpUTsHKeHUs. Kiaccuukaius HWOHOB: IO COCTaBy, 3HAKY
3apsa, HATUYUIO TUAPATHOW 000J09ku. VOHHBIE KPUCTALTMYECKUE PEIICTKH.
CBoiICTBA BEUIECTB C MOHHBIM TUIIOM KPUCTAJNIMYECKON PEIIETKU.

Jemoncmpayuu. Mopenb KpHUCTAIUIMYECKOW pemieTkd xyopuaa Hatpus. OOpasisl
MHWHEPAIOB C HOHHOW KPUCTAJUIMYECKON PEICTKOM.

KoBanentHas xumuueckas cBA3b. MexaHM3M O00pa30BaHHs KOBAJEHTHOH CBSI3U
(OOMEHHBI M JOHOPHO-aKUENTOPHBIN). NEKTpooTpULaTeNbHOCTh. KoBaneHTHbIE
MOJISIpHAsl U HENoJsipHas CBs3UM. KpaTHOCTh KOBAJIEHTHOW CBs3U. MOJIEKYIIIpHBIE U
ATOMHBIE KPHUCTAJUIMYECKHE pemeTKh. (CBOMCTBa BEIIECTB C MOJIEKYJSIDHBIMM U
ATOMHBIMU KPUCTAJUIMYECKUMH PELIETKaAMMU.

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

Metannuyeckast CBsi3b. MeTamnueckasi KpUCTALINYECKAS PEIIETKAa U METALUTMYECKAs
XuMHu4deckasd CBiI3b. PU3NUeCKre CBOMCTBA METAJLIOB.
Jlemoncmpayuu. Moneny KpuCTaJUIMYECKUX PEIIETOK PA3JIMYHbIX METAJUIOB.

ArperatHble COCTOSIHUSI BEILIECTB W BOJOPOJHAs CBS3b. TBEpAoe, J>XHUIAKOE U
razoo0pa3Hoe cocTossHus BemecTB. Ilepexon BemecTBa M3 OJHOTO arperaTHOTO
COCTOSIHUSA B ipyroe. BonoponHas 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. lloHstue o gucnepcHod cucteme. JlucnepcHas ¢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 3aHATHS 1
1.ITonyyeHne M O3HAKOMIIEHHE CO CBOMCTBAMH JUCIEPCHBIX CUCTEM (IIPUTOTOBIICHHE
cycreH3uu KapOoHaTa KajbllUsi B BOJAE, TMOIYYCHHE OMYJIbCHH MOTOPHOTO
MacJya,03HaKOMJIEHUE CO CBOMCTBAMM 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,

JOKJIaJia, Mpe3eHTaluu; OpOpMIIEHHE PE3YyIbTaTOB MPAKTHUUECKUX 3aHITHH; peIIeHHE

pacyeTHBIX 3ajJ]a4, HOJIrOTOBKA K KOHTPOJIBHOM paboTe.

Tema 1.4 Bona. PacTBOpBI. DNEKTpOIUTHYECKAS JUCCOIUALINS 8

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

1 | HacbllieHHblE,  HEHACBHIIIEHHBIE,  MEPECHIICHHBIE  PAacTBOPBL.  3aBUCUMOCTH
PacTBOPUMOCTU Ta30B, XUAKOCTEH U TBEPIBIX BEIIECTB OT Pa3IUYHbIX (DAaKTOPOB.
MaccoBas 10J11 paCTBOPEHHOI'O BEILIECTBA.

Jlemoncmpayuu. PacTBOPUMOCTH BEIIECTB B Boje. PacTBOopeHHE B BOJAE CEpPHOMU
KUCJIOTHI U coJiel aMmMoHus. OOpaslibl KpUCTANIOTUIPATOB.

2 | DneKTpoIUTUYECKas JUCCOLIMALIHS. DNEKTPOJIUTHI " HEAJIEKTPOIIUTHI.
DNeKTpoIUTUYECKasl Auccouuanvs. MexaHu3Mbl AJIEKTPOJIUTHUYECKON Auccolualnuu
JUISL BEILECTB C pa3IMYHBIMM TUIAMH XUMHYECKOW CBsI3U. ['MapatupoBaHHbIE U
HEruApaTupoBaHHble HOHBI. CTENEeHb 3JIEKTPOJUTUYECKON Auccounannu. CUibHbIE U
cnaOble  37eKTpoauThl. (OCHOBHBIE TOJIOKEHUS TEOPUU  BIEKTPOJIUTUYECKOU
aucconuany. Kuciorel, OCHOBaHUS U COJIA KaK AJIEKTPOIUTHI.

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

1 (2). IlpuroroBnenue pacTBopa 3aJaHHON KOHLIEHTPALINH.
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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 3aj1a4, YIIpaxKHeHu o cocrasienuto 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  TpuU3HAKaM. XHWMHYECKHE CBOWCTBAa KHCJIOT B CBETE€ TEOPHUU
ANEKTPOIUTUIECKON JTVCCOLIMALINH. OcobenHoctu B3aUMO/ICUCTBUS
KOHLICHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT ¢ MeTaiuiaMd. OCHOBHBIE CHOCOOBI
MOTYYEHHUS KUCIIOTHI.

Jlemoncmpayuu. B3anmMoaenCcTBUE a30THOM U CEPHOM KHUCJIOT C METAIIJIAMH.

2 | OcHoBanust U UX cBoMcTBAa. OCHOBaHUS KakK 3JCKTPOJIMTHI, WX KIACCHU(PHUKAIUSA TI0
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(OTEpHBIE U KUCIOTHBIE OKCUJbI. 3aBUCUMOCTh XapakTepa OKCHUJa OT
CTENIEHU OKHUCJICHUS OOpa3ylolero ero MeTramia. XMMHUYECKHE CBOMCTBA OKCHUJOB.
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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OKCHJaMHU METAIIOB. B3auMo1eiCTBUE KUCIOT ¢ OCHOBAaHUSIMHU. B3anMo1ecTBUE KUCTIOT
c consiMu. lcrmblTanue pacTBOPOB LIENOYEH MHIAWKATOpaMH. B3ammonencTsue menodei
Cc cossiMu. Pa3iioxeHne HepacTBOPUMBIX OCHOBaHHUM ).

2(4). zyueHue CBOMCTB cojiel (B3auMOJIEHCTBUE COJIE ¢ METaJUIaMH U JIPYT C JIPYrOM.
['uposn3 coneil pa3InyHOro TUNA).

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

CamocrosiTenbHas paboTa 00y4YaromUXCs:

UCCJIEIOBAHNE KOHKPETHOM TeMbl U oGOpMIIEHHE pe3yJbTaToB B BHJE 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. Peaknuu coeauHeHUs, pa3ioKEHUS,
1| 3amemienus, oomena. Karanmutuueckue peakmuu. OOpaTtuMble U HeEOOpaTHMBbIE
peakiuu. ['OMOreHHbIE ¥  TETEPOTrE€HHBIE  pPEaKIUMU. IK3OTEPMHUECKHE M
OHAOTEPMUYECKHE  peakuuud. TermoBod  3PGEeKT  XUMUYECKUX  PEeaKIIHid.
Tepmoxumuyeckue 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, MPEe3eHTaunuu; O(POpPMIIEHUE PE3yJIbTaTOB MPAKTUYECKUX 3aHSTHI; MOArOTOBKA

K Tu(PepeHInpOBaHHOMY 3a4ETy.

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

Cognep:xanue yueOHOro marepuasa 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. VI3roToBIEHNHE 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 OPTraHUYCCKUX BCHICCTB.

Knaccudpukanus peakiuii B opraHMdeckod Xumuu. Peaknum mnpucoennHeHUs
(ruIpupoBaHMs, TAIOI€HUPOBAHUS, THAPOTraJOr€HUPOBaHus, ruaparanuu). Peakuuun
OTILEIJIEHUS (AETUIPUPOBAHUS, AETUIPOraIOr€HUPOBAHMS, Aeruaparanuun). Peakuun
3aMmeleHus. Peakunm nzoMepusanum.

CamocrosiTenbHas paboTa 00y4YaromUXCs: 3
UCCIICIOBAaHNE KOHKPETHOM TeMbl W OQOpMIICHHE pe3ylbTaToB B BHUaE pedepara,
JOKJIaJa, TMPE3EHTAlMM;  pEIICHUE YIPaKHEHUH MO0 H30MEpUH, KIAaCCU(PHUKAIUU U
HOMEHKJIAType OPraHUYECKUX COCAMHEHUN.

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

1

AJIKaHBI. AJIKaHbl: TOMOJIOTHYECKUH psifi, HM30MEpHUsT W HOMEHKJIATypa AaJIKaHOB.
XYMHUYECKHE CBOMCTBA aJIkaHOB (METaHAa, ATaHA): TOPEHHE, 3aMEIIeHUE, Pa3JIOKEeHHE,
nerupupoBanue. [IpuymeHeHne ajkaHoB Ha OCHOBE CBOMCTB.

AJNKEeHBbl. JTUJIEH, €r0 MOJY4YEHUE (IETUAPUPOBAHUEM 3TaHA, AECHOJUMEPHU3ALUCH
noJIMdTUIICHa). ['OMOOTMYeCKHil  psii, U30Mepusi, HOMEHKJIaTypa ajKEHOB.
XYMHUUYECKHE CBOMCTBA ATWJIEHA: TOpene, KaueCTBEHHbIE peakinu (0OeCIIBEUYMBaHUE
OpOMHOI BOJIBI U pacTBOpa TEpMaHTaHATa Kallus), TUIpaTaius, MOJIUMEpHU3aIls.
[IpumeHeHune FTUIEHAa Ha OCHOBE CBOMCTB.

Jemoncmpayuu. IlonydeHne 3TUIEHA peakUuen aeruaparanuu 3TaHosia. OTHOLICHUE
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:
oOecrBeyrBaHre OpPOMHOM BOJbl M TOJUMEpU3alMs B Kaydyku. HaTypanbHbil U
CUHTETHYECKUE KaydyKu. Pe3uHa.

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

AnxunHbl. AuetuwieH. XUMHUYECKUE CBOMCTBa alleTWJIEHA: TOpeHHe, 00eclBeUrnBaHUE
OpOMHOI BOABI, MPUCOEIUHEHHH XJIOpOBOAOpona u ruapataius. [lpumenenue
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allETUJICHA HA OCHOBE CBOMCTB.
Jlemoncmpayuu. TlomydeHue aneTuiieHa THPOJIN30M KapOuaa KallblUsi, OTHOILICHHUE K
pacTBOpY NEepMaHraHaTa Kajusl.

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 mnepepaborka Hedtu. Ileperonka HedTH.
HedrenpoayKTsi.

Jlemoncmpayuu. Konnekuus o6pa3ioB He)TH U MPOAYKTOB €€ MepepadOTKH.
Jlabopamophvie onvimol. O3HAKOMIIEHHE C KOJUIEKLIUEH 00pa31[0B HEPTU U TPOTYKTOB
ee nepepadboTKHU.

KontponbsHas pabota Ne 3 «YT1i1eBOAOPOABI». 1
CamocrosiTenbHas paboTa 00y4YaromuXCs: 7
MCCJIeIOBAHNE KOHKPETHON TeMbI B 0(hOpMIICHHE PE3YNIbTaTOB B BUE pedepara,
JIOKJIa/1a, IPE3CHTAlUN;, PEIICHHE PACUETHBIX 33/1ay U YIIPAXKHEHUI TI0 HOMEHKIIAType U
W30MEPHUH, MOJTOTOBKA K KOHTPOJILHOM padore.

Tema 2.3. Kucnopojacoaepxaiiue opraHu4eckue 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
cruprax. XMMUYECKHE CBOMCTBA dTaHOJa: B3aUMOJIEHCTBUE C HATPUEM, 0Opa30BaHUE
MPOCTBIX U CJIOXKHBIX A(HUPOB, OKHUCIICHHE B anbjAcruia. IIpuMeHeHHe 3TaHOJa Ha
OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro TOCJIEJACTBUS JJII OpraHu3Ma 4YejJoBeKa W
npenynpexjaenre. [nuiepuH Kak OpeACTaBUTENIb MHOTOATOMHBIX  CIUPTOB.
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
MoJieKysie (eHoJa: B3aUMOJICHCTBUE C THAPOKCHUAOM HATPHs M A30THOW KHCIOTOM.
[Ipumenenue ¢eHosia Ha OCHOBE CBOWCTB.

Jlemoncmpayuu. PactBopumocTs deHoa B Boje. KauecTBeHHbIE peakiuu Ha EeHOI.

Anpnerunsl. [lonarue 06 anpaeruaax. AJbJAerdaHas TpyIia Kak (yHKIIMOHAJIbHAS.
dopmanbaeTUi M €ro CBOMCTBA: OKHCJICHHE B COOTBETCTBYIOIIYIO KHCIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYIOIIUN cnupT. [lomydeHue anpaerugoB OKHUCIECHHUEM
COOTBETCTBYIOIIMX CIIUPTOB. [IprMenenue Gpopmaiipieruia Ha OCHOBE €r0 CBOMCTB.
Jlemoncmpayuu. Peakuus «cepeOpsHOro W MeAHOro 3epkaja». OKucjiaeHue
aJIbJICTUJIOB B KMCJIOTY.

Kap6onossie kucnotsl. [loHsTHe 0 kapOOHOBBIX KuchnoTax. KapOokcuibHas rpyrmna
KaKk (yHKIHOHAJIbHAS. ['omonornuecknii  psin  OPEAEIBHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. [lomydeHue KapOOHOBBIX KHCIOT OKHCIECHHUEM allbJIETUIOB.
XVWMHYECKHE CBOWCTBA YKCYCHOM KHUCIOTBI: OOIIME CBOWCTBA C MUHEpAJIbHBIMU
KHCIIOTaMU U peakuus stepudukanuu. [I[puMeHeHrne yKCyCHOM KHCIOTBI Ha OCHOBE
CBOWCTB. BpICcIInE KUPHBIE KUCIIOTHI HA MPUMEPE NATbMUTHHOBOW U CTEAPUHOBO.

Crnoxxnble 3Qupbl u Xupbl. [lomydeHue caoxHbIX d(PUPOB peakiuen ITepuduKaIuu.
Crnosxnble 3¢Upsl B IPUPOJIE, UX 3HaUeHue. [[puMeHeHre cIoXHbIX 3(UPOB Ha OCHOBE
cBoicTB.JKupsl kak crnoxHbie dupel. Kinaccudukarus xupoB. XUMUYECKHE CBOWCTBA
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) M moJiucaxapuibl (KpaxMmasl W Ieuirojo3a). [mokoza —
BEILIECTBO C JIBOMCTBEHHON (PYHKIIMEW — adbJAeruAOCIUPT. XHUMHYECKHUE CBONCTBA
[IFOKO3bI: OKMCJICHUE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAaHOBJICHUE B COPOUT, CIUPTOBOE
opoxenue. [IpumeHeHne TIIOKO3b HA OCHOBE CBOMCTB. 3HAUYCHUE YTJIEBOJOB 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 M B3aUMOJICHCTBUE C THAPOKCUIOM Meau. CBOMCTBA YKCYCHOM
KHUCIIOTHI. JloKa3aTeabCTBO HEMPEIeIbHOTO XapakTepa KUAKOTo kupa. Bzaumonelicteue
TJIFOKO3bI M CaXapo3bl ¢ TUAPOKCUION MENIH).
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, Mpe3eHTaIH; 0(hOpMIICHIE PE3yIbTaTOB MPAKTUYECKUX 3aHITHI;, PEIICHUE
pacUeTHBIX 33724 U YNPAKHEHUN IO HOMEHKJIATYpe U U30MEPHUH, IOJATOTOBKA 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. AHWUJIMH Kak opraHudyeckoe ocHoBaHue. [lomydenuwe aHwiIMHAa 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 (peakuusi noJiukoHaeHcauuu). [lentuanas
CBSI3b U MOJUIIENTUBI. [[puMEeHeHe aMMHOKHUCIIOT HA OCHOBE CBOMCTB.
Jlemoncmpayuu. JlokazatenbCTBO HaMMuus (YHKIIMOHAIBHBIX TPYII B PacTBOpax
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.
JlabopaTopusbie onbITel. PacTBOpeHue 6emkoB B Bojge. OOHapy)eHHE OCIIKOB B MOJIOKE
1 MsicHOM OynbiioHe. JleHatypanus pactBopa OEIKOB.

4 | Tlonmumepsl. benku u nonucaxapuabl Kak OHMOMOIMMEPDI

5 | [ImacTtmacchl. [lonyuenue MOJINMEPOB peakuuen MOJIMMEPHU3ALINH u
NOJIMKOHJIEHCAIUU.  TepMOIUIACTUYHBIE 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.

KonTtponbshas pabora Ne 5 o kypcy opraHudeckas XuMuH. 1
CamocrosiTenbHas paboTa 00y4YaromUXCs: 7
UCCJIEIOBAHUE KOHKPETHOM TeMbl U 0QOpMIIEHHE pe3yJbTaTOB B BUAE pedepara,
JOKJIa/aa, TMpe3eHTaluuu; oQOpMIIEHUE pPEe3yJbTaTOB MPAKTUUYECKUX 3aHATHH; pEIIeHHUe
pacyeTHBIX 3a/Jady W YHOPAKHEHUH 1O HOMEHKJIAType W HM30MEPHM, MOJATOTOBKAa 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 ¥ cucTeMaTH3alus 3HaHUN 1 YMEHUI M0 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 MaTEPUAIbLHO-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 NudopmanmonHoe obecriedyeHue o0OydeHUS

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. [Ipaktukym: yueOHOe ocoOue: 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
oOmreoOpa3zoBaTenbHbIX 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
yupexzaenuil. — M., 2015.
— I'abpuensia O.C. OctpoymoB MN.I'., OctpoymoBa E.E. Opranuyeckass Xxumus B
TecTax, 3amadax, ymnpaxHeHusx. 10 k1. ydeOHOoe  mocoOue s
oOmieoOpa3zoBaTenbHbIX yupexaeHuil. — M., 2015.
—I'apa H.H. I'a6pycesa H.1. Coopnuk 3amau. — M., «/Ipoday, 2015.
— Xomuenko I'.I1. Coopuuk 3amau o xumuu. — M., «IIpocsemenney, 2015.
— AxcénoBa M.A. Dunuxionequs 17 Xumus. — M., «ABaHTa 1mtrocy, 2008.
NuTepHeT-pecypcesr:
— http:// www.video.yandex.ru - YueOubie GuabMbI
—www.edu.ru./ - ®denepanbHbiii moptan «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 AUCTUITIINHBI

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, YCBOCHHBIEC 3HAHUSA )

Metonap! 1 GOpMBI KOHTPOJIS
Y OIICHKH PE3yJbTaTOB
00yueHus

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

YCTHBIN (DpOHTANIBHBIN OIPOC,
YCTHBIM UHIUBUIYATbHBIN
OTpOC, MMMChbMEHHBIE PaOOTHI,
BBITTIOJTHEHHE JOMAIITHETO
3a7laHusl, TECTUPOBAHUE.
OueHka pe3yiabTaToB YCTHOTO
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 HCOPraHNM4YCCKHX u
OpPraHUYCCKHUX COCﬂHHCHHﬁ, OKHUCJIUTCIIb u
BOCCTAHOBHUTCIIb, IIPHHAJICKHOCTb BCHICCTB K
Pa3HbIM KJIacCcaM HCOPTraHNYCCKHUX )51

OPTaHUYECKUX COCIMHCHUN;

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

OneHka 1 aHanmus
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 OPraHMYECKUX COEIMHEHMI;
CTPOE€HHWE M XHMHUYECKHE CBOMCTBA HM3YyYECHHBIX
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, aJUIOTPOMHS, M30TOIbBI, XMMHYECKasi CBS3b,
AIEKTPOOTPHIIATEIIEHOCT, BaJICHTHOCTh, CTCTICHB
OKHUCJICHHS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00beM  Ta3000pa3HbIX  BEIIECTB,  BEIIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOCHUS,
pacTBOpPBI,  DJNEKTPOJIUT U HEIJIEKTPOJIUT,
AIEKTPOIUTUYECKAST TUCCOIUAIINS, OKUCTUTENb U
BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBJICHUE,

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

(byHKUHMOHATIBHAS TpyMIa, U30MEPHsI, TOMOJIOTHS;

YCTHBIM ¥ TMCBMEHHBIN
OTBET, MUCbMEHHBIE
KOHTPOJIbHBIE palOTHI,
XUMHUYECKUHN AKCTIEPUMEHT,
naboparopHas padbora,
BBITIOJTHEHUE TECTOBBIX
3aJJaHAN pA3JIMYHBIX BUJIOB.
AHalN3 1 OlIEHKa YCTHBIX U
MACbMEHHBIX OTBETOB,
KOHTPOJBHBIX U TECTOBBIX
paboT, HabJIIOICHUE U OIICHKA
3HAHWU U YMEHUH TIpU
BBITIOJTHEHUA XUMHUYECKOTO
AKCTIIEPUMEHTA.

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 OMPOC.
O1eHKa ¥ aHaJIN3
NUCHhMEHHOU PabOTHI, OIIEHKA
YCTHOTO (PpOHTATIHLHOTO
onpoca.

BAKHEHUIIIME BEIIECTBA U MATEPHUAJIbl: BAXKHEUIIINE
METaJJIbl U CIUIABBI, CEpHAs, COJIsIHAsA, a30THAS 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, O3TWIEH, 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), AaHWIMH, aMUHOKHUCIIOTHI, OEJKH,
HUCKYCCTBEHHbIE U CHHTETHYECKHE BOJIOKHA,
Kay4yKH, MJIaCTMACCHI.

BBITIOJIHEHUE TECTOBBIX
3aIaHUI Pa3IUYHBIX BUJIOB,
YCTHBIM 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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