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[Iporpamma ydye6noit mucturmumasl OY/LIT.03. Xumusa pa3paboTraHa B COOTBETCTBUU C
TpeboBaHUsAMU (pemepaTbHOTO TOCYIapCTBEHHOTO oOpa3oBaTesibHOrO crapmapra (manee —DI'OC)
cpeaHero obmero oOpa3oBaHUs, PEKOMEHIAIMSAMHU IO OPTaHU3AIMH TOJIYYEHHUS CPEJHEro OO0IIero
o0Opa3oBaHusi B Tpeaeiax OCBOCHHUS 00pa30BaTENIbHBIX IMPOrPaMM CPEIHEro Mpo(ecCHOHATBEHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOTO oOmiero oOpa3oBaHUS C y4eToM TpeboBaHM (emepanbHBIX
rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB H  IOJNy4aeMOW CHEIHMAIbHOCTH CPEIHETO
npodeccuoHabHOTO 00pazoBaHusl (MUcbMoO JlemapTameHTa TOCyJapCTBEHHOW TMOJUTHKU B cdepe
MoAroToBKM paboumx kaapoB u JIIO Mwunobpuayku Poccuu ot 17.03.2015 Ne 06-259), ),
MIPUMEPHOH NMPOTrpaMMbl Y9eOHOW TUCIMITIMHBI «XHUMUS» sl TPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3aiuii, pekoMeHaoBaHHON denepalbHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM yUpPEXKIEHHUEM
«DenepanbHbI HHCTUTYT pa3BUTHs oOpasoBanus» (nanee — PI'AY «DUPOy») B kauecTBe MpUMEpHOH
MpOTrpaMMBI JUTsI peasiu3aliid OCHOBHOUM TpodeccrnoHaibHON 0Opa3oBaTenbHON mporpamMmbl CITO Ha
0a3e 0OCHOBHOTO 0011ero 00pa3oBaHMs C TIOJIYUEHHEM CPeIHEro olmiero oopa3oBanus, mpoTokoa Ne 3
ot 21 uronst 2015 r., perucrpannoHsbiii Homep penenzun 385 ot 23 utons 2015 r. PI'AY «OUPO».



OBIIASI XAPAKTEPUCTHUKA YYEFHOU JUCHUTIIMHBI «XUMMUSI»

Xumusi — 3TO HaykKa O BEIECTBAX, MX COCTaBE€ U CTPOEHUHU, CBOMCTBAX M MPEBPAILCHUSIX,
3HAQYEHUH XMMHUUYECKHUX BEILIECTB, MATEPUAJIOB U MPOLIECCOB B MPAKTUUECKON JEATEIHLHOCTH YEJIOBEKA.
Conepxanne obmeoOpasoBarensHoi yueOHor mucuuruiuasl OV I11.03 Xumus HampaBieHO Ha
YCBOCHHE OOYYAIONUMHUCS OCHOBHBIX TMOHSTHH, 3aKOHOB W TCOPHA XWMHH;, OBJIAJICHHEC yYMCHUSIMHU
HaOJII0/IaTh XUMHUYECKUE SIBJICHUS, MPOBOIUTH XUMUYCCKUN IKCIIEPUMEHT, MPOU3BOIUTL PAcUeThl HA
OCHOBE XMMHUUECKHX (DOPMYJI BEUIECTB U YPABHECHUN XUMHYECKUX PEAKIIUA.

B mnpomecce u3ydeHus XxumMuu y OOydYalOIIMXCS Pa3BUBAIOTCS IMO3HABATEIbHBIE HMHTEPECHl U
WHTEJUICKTYaJIbHbIE CIOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSTEIHLHOM MPUOOPETEHUS 3HAHUM 10
XUMUU B COOTBETCTBHMU C BO3HUKAIOUIMMH >KU3HCHHBIMH MPOOJIEMaMH, BOCIUTHIBACTCS OepekHOe
OTHOIIIEHUS K TIPUPOJE, MOHUMAHUE 3I0POBOrO 00pa3za >KW3HHU, HEOOXOIUMOCTH MPEXyNPEKICHU
SIBJICHUH, HAHOCSIIIIUX BPE 37J0POBBIO M OKPYKAIOIIEH cperie.

OHU OCBaMBAIOT MPUEMBI I'PAMOTHOTO, O€30MAaCHOTO HCIOJIb30BAaHUS XWMHUUYECKHX BEIIECTB U
MaTepuaioB, TIPUMEHSIEMBIX B OBITy, CEIbCKOM XO3SHWCTBE W Ha mpousBojcTBe. llpum
CTPYKTYPUPOBAHUH coaepKaHus 00meoOpa3oBaTeIbHOM  y4eOHOW  JAMCIUTUIHHBI JUTSt
npodeCCHOHANBHBIX 00pa30BaTEIBHBIX OPTraHM3AINH, PEATU3YIOMNUX 00pa30BaTEIBHYIO MPOTPAMMY
cpennero obmiero obpaszoBanusi B mpenenax ocBoeHuss OITOIT CITO na 6a3e OCHOBHOTO 00IMIETro
00pa3oBaHusl, YIUTHIBAIACH OOBEKTUBHASI PEaTbHOCTh — HEOOJIBIIION 00hEM YacoB, OTITYIICHHBIX Ha
M3y4eHUE XUMUHU U CTPEMJICHHE MaKCUMAaJIbHO COOTBETCTBOBATH HJCSIM PA3BUBAIOIIETO OOYYCHUSI.
[ToaToMy TeopeTnyeckre BOMPOCHl MAKCUMAJIbHO CMEIEHbI K Haualy MU3y4eHHUs AUCLUUILIUHBI, C TEM
YTOOBI OCIEAYIOMHA (PaKTUUECKU MaTepHuall pacCMaTPUBAJICS HA OCHOBE M3YYEHHBIX TEOPH.

Peanuzanus [eAyKTUBHOTO MOJXOJa K U3YyYEHUIO XUMHUU CIHOCOOCTBYET pAa3BUTHIO TaKUX
JIOTUYECKUX OMNEepaluid MBIILJICHUS, KaK aHaJIu3 U CUHTE3, 0000IIeHne U KOHKpeTH3alus, CpaBHEHHUE U
aHaJIOTHs, CUCTeMaTH3aIMs U Kilaccudukauus u ap.

N3ydyenne xumuun B NpodecCHOHANBHBIX OOpa30BaTENbHBIX OPraHU3alusaX, PpeaTn3yoIux
00pa3oBaTeNIbHYIO pOrpamMmy cpeaHero odmiero oopasosanus B npezenax ocsoenus OIIOIT CITO na
06a3e OCHOBHOro oO0mero o0Opa3oBaHUS, UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT MpOQuIisi
npodeccuoHaIbHOTO 00pa30BaHUs. DTO BBIPAXKAETCA B COACPKAHUM OOY4YEeHHS, KOJMYECTBE YaCOB,
BBIJICNISIEMBIX HA HM3YyYEHHUE OTIENbHBIX TEM IPOrpPaMMbl, ITyOMHE HUX OCBOCHHS OOydYaroIUMHUCH,
o0BbeMe U XxapakTepe MPaKTUYECKUX 3aHITHMA.

IIpu ocBoenuu mpodeccuit CIIO u cnenmansHocTeit CIIO ecrecTBeHHO-HAYYHOTO MPOdUIISL
npodeccuoHalbHOTO 00pa3oBaHMs XUMHs M3ydaeTcs Ha 0azoBoMm ypoBHe @I'OC cpennero oOriero
o0OpazoBaHwUsI.

B coxepxanunu y4eOHOU MUCIHUIUIMHBI JUIS €CTECTBEHHO-HAYYHOTO Mpoduis mpodeccuoHaIbHO
3HAYUMBI KOMIIOHEHT HE BBIJEJIEH, TaK Kak BCE €ro CcoJep)KaHue sBiIsSeTca MNpOodUIbLHO
OpPUEHTUPOBAHHBIM U HOCUT TIPO(HECCHOHATFHO 3HAYNMBIN XapaKTep.

B mpouecce u3ydeHHsT XUMUU TEOPETUUYECKUE CBEACHMS JOMOJHAKOTCS JIE€MOHCTpalUsIMHU,
1abopaTOpHBIMU  ONBITAMH M MPAKTUYECKUMHU 3aHATHSAMHU. 3HAYUTENIBHOE MECTO OTBOAMTCS
XUMHUYECKOMY dKcrepuMeHTy. OH OTKpbhIBaeT BO3MOXKHOCTh (OpPMHUpPOBATH Yy oOOydaromuxcs
CHelHalbHble MpeIMETHbIe YMEHHs: paboTaTh C BEIIECTBAMH, BBITIONHATH MPOCTHIE XUMUYECKUE
OTIBITHI, YUUTh 0€30MaCHOMY U SKOJOTHYECKH TPaMOTHOMY OOpaIleHHUIO C BEIleCTBAMU, MaTepraliaMu
Y TIpOIIeCcCaMy B OBITY U Ha TIPOU3BOJICTBE.

B mnpomecce wusyueHus XUMUU BaXHO (opmMHpoBaTh HH(POPMANMOHHYIO KOMIETCHTHOCTH
oOyJaronuxcs.



Nzydenne obmieoOpazoBarensHor ydueOHOU muctmrummabl OYITJ1.03 Xumus  3aBeprmaercs
MO/IBEICHUEM UTOTOB B popMme audPepeHIIMPOBAHHOTO 3a4€Ta B paMKaxX IPOMEKYTOUHOU aTTeCTaIliu
cryaeatoB B mporecce ocBoenuss OIIOIT CIIO ¢ momydeHueM CpegHero oOmiero oOpa3oBaHHS
(TITIKPC, IIICC3.)

MECTO YUYEFHOM JUCIHATILJIMHBI B YYEBHOM ILJIAHE

VYuebnas mucuummuaa OY/II1J1.03 Xumust sBisercs y4eOHBIM MPEIMETOM IO BEIOOpY H3
o0s3arenbHOM npeaMeTHol oonactu «EctectBennbie Haykm» PI'OC cpemHero obiero o0pa3oBaHuUs.
VYueonas muctwmuimaa OYITJ1.03 Xumust BXomuT B 00IIe00pa3oBaTeIbHBIN UK y4eOHOTO
mnana OIIOIT CIIO mo cnemmansroct 36.02.01 Berepunapusi, peanuzyeMoil Ha 0a3ze OCHOBHOTO
o011ero 00pa3oBaHus ¢ MOJy4eHHEM cpenHero oomero oopazosanus ([ITICC3).

PE3YJbTATHI OCBOEHUA YUYEFHOM JUCITATLIIAHBI

OcBoenue conepxxkanusi yueonout mucuuruinabl OV I1/1.03 Xumwus, oOecrieduBaeT TOCTHKEHUE
CTYIACHTAMH CJIEAYIOIINX PE3yIbTaTOB:
. JUYHOCHIHBIX:
— YyBCTBO TOPJOCTH W YBWKEHHUS K UCTOPHUH M JOCTIXKCHHSIM OTCUECTBEHHOW XMMHUYECKOW HAYKH;
XUMUYECKH TPAMOTHOE TOBEJCHUE B MPOPECCHOHATLHON JEATENHPHOCTH U B OBITY TIpH OOpamieHuu ¢
XUMUYECKUMH BEIIECTBAMH, MaTEPHAIAMH U TTPOIIECCAMH;
— TOTOBHOCTh K TPOJOJDKEHUIO OOpa3oBaHMs U TMOBBILIEHUS KBaTU(UKAUUKW B HU30paHHOM
npodeccHoHabHON NIEeSTEIbHOCTH U OOBEKTUBHOE OCO3HAHHE POJU XUMHUYECKMX KOMIIETEHIIMH B
3TOM;
— YMEHHE HCIOJIb30BaTh JAOCTH)KEHUS COBPEMEHHON XMMHUYECKOM HAYKH U XMMHUYECKUX TEXHOJOTUMN
JUI TIOBBILIEHHUSI COOCTBEHHOTO HWHTEIJIEKTYaJlbHOTO pPa3BUTHSI B BBIOpAaHHOM MpodeccnoHalbHOMN
NesITeNIbHOCTH;
. MeTanpeIMeTHbIX:
— UCIOJIb30BAaHUE PA3IUYHBIX BUJIOB O3HABATEIILHOMN JESITEIbHOCTA U OCHOBHBIX MHTEIUIEKTYalIbHBIX
omepanuili (IMOCTAaHOBKH 3aiadyd, (OPMYIUPOBAHHS THUIOTE3, aHajiW3a M CHUHTE3a, CpaBHEHUS,
00001IIeHNs, CHCTEMAaTU3allii, BBISBICHUS TMPUYUHHO-CIICACTBEHHBIX CBs3ed, IOHUCKA aHaJoroB,
(dbopMynupOBaHKs BBIBOJOB) ISl PELICHUS MMOCTABJICHHOM 3a/laud, TPUMEHEHHE OCHOBHBIX METOJIOB
Mo3HaHusl (HAOMIOACHUS, HAYYHOTO SKCIEPUMEHTA) Ul U3YYCHHsS PA3IUYHBIX CTOPOH XUMHUYECKHX
00BEKTOB U MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTh CTAIKHBATHCS B MPO(EeCCHOHATbHON
chepe;
— HCMOJB30BAaHUE PA3IWYHBIX HCTOYHHUKOB JJIsl TOJIyYEHHUS XHUMHYECKOH HH(opManuu, yMeHue
OIICHUTH €€ IOCTOBEPHOCTH ISl JOCTHXKEHHSI XOPOIIUX PE3YIbTAaTOB B MpoQecCuoHaNbHOM cdepe;
. npeJIMeTHbIX:
— c(opMUpPOBAHHOCTh MPEACTABICHUI O MECTe XMMHUU B COBPEMEHHON Hay4YHOH KapTHHE MHpa;
MOHUMAaHHE POJU XUMHUU B (GOPMUPOBAHMU KPYro3opa M (PyHKIMOHAILHON IpaMOTHOCTH YelOBEKa
JUISl peLIEHUs TPAaKTUYECKUX 3a]1a4;
— BIJIaJICHUE OCHOBOIOJAralOIIUMH  XUMUYECKUMH TOHATHUSMH, TEOPHUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMHM; YBEPEHHOE TO0JIb30BaHUE XUMUUECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;
— BJIaJICHUE OCHOBHBIMH METOJIAMU HAyYHOTO TMO3HAHUS, UCHOJIb3YEeMBIMU B XUMHU: HAOIIOJACHUEM,
OTIMCaHHWEM, HW3MEpPEHUEM, OJKCIEPUMEHTOM; YMEHHue 00pabaTbiBaTh, OOBSICHATH PE3yIbTATHI



MIPOBECHHBIX OMBITOB M JETaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSATh METOJIbI TIO3HAHUS
IIPU pELIEHUH IPAKTUYECKUX 3a/1a4;

— c(hOpMHUPOBAHHOCTh yMEHHUS J[aBaThb KOJUYECTBEHHbIC OIICHKM W TIPOM3BOJHUTH pPAaCyeThl 10
XUMUYECKUM (POpMYIIaM U YpaBHEHUSIM;

— BJIQJICHUE [TpaBUJIaMU TEXHUKH O€30I1aCHOCTHU IPU MCIOJb30BaHUU XUMUYECKUX BELIECTB;

—  cGopMHPOBAaHHOCTh COOCTBEHHOW NO3HWIMU IO OTHONICHHIO K XHMHYECKOW WH(pOpMAaIHH,
II0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

COJIEP)KAHUE YUYEBHOM JUCIUILJINHBI

BBenenue
HaquBIC METOAblI INIO3HAHHA BCEUICCTB U XUMHYCCKHUX sBiaeHnii. Ponb OKCIICpMCHTAa U TCOPHU B
XUMHH. 3HaueHue xumuu npu ocsoeHuu npodeccuit CIIO u cneunansHocTedt CIIO ecrecTBEeHHO-
Hay4qHOTO Mpodusis mpoecCHOHaTEHOTO 00pa30BaHHS.

1. Opranuyeckasi XuMus
1.1. Ilpeamer oprannyeckoi xumum. Teopusi CTPOCHUSI OPraHNYECKUX COEIMHEHHUI.

[Ipenmer oprannueckoil xumuu. lloHaTne 00 OpraHMYECKOM BEIIECTBE UM OPraHUYECKON XUMUHU.
KpaTkuit ouepk ncropuu pa3BUTHs OpraHndeckoil xumuu. Butanusm u ero kpymenue. OcoO0eHHOCTH
CTPOEHUS OPraHUYECKUX coenuHeHn. KpyroBopoT yriepoaa B mpupoe.

Teopusi crpoeHusi opranuyeckux coeauHenuii A.M.byrtiaeposa. [Ipeanoceuiku co3ganusi TEOPUU
ctpoeHus. OCHOBHbIE TOJIOKEHHUSI Teopuu cTpoeHusi A.M.BytiepoBa. XHMHUYECKOE€ CTPOCHUE U
CBOMCTBAa oOpraHuveckux BemiecTB. [loHatrne 00 wu3omepun. CrocoObl OTOOpa)XKEHUs CTPOCHHS
MoJiekynbl (hopmynsl, Mojaenu). 3HaueHwe Teopun A.M.ByriepoBa asis pa3BUTHSI OpraHUYECKOM
XUMHUHU U XUMUYECKUX MPOrHO30B.

Crpoenue atoma yriepona. DJIEKTPOHHOE 00JIako U opOuTaib, S- U P-OpOUTAIU. DIEKTPOHHBIE U
ANIeKTpOHHO-Tpaduyeckue Gopmysabl aTomMa yriepoja B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUSIX.
KoBanenTHas xumuyeckas cBA3b U ee Kiaccudukanus o crnocody nepekpuiBanus opoutaneit (6- u -
cBs3u). [lonsitne rubpunuzanuu. PasnuynHble TUmbl rubpuau3anuu U (GopmMa aTOMHBIX OpOHUTaleH,
B3aMMHO€ OTTaJIKMBaHKE TMOPUAHBIX OpOUTANIEH U X PACIIONOKEHHE B IPOCTPAHCTBE B COOTBETCTBUU
C MHUHUMYMOM »J3Hepruu. ['eoMeTpusi MOJEKyn1 BeHIecTB, O0Opa30BaHHBIX aToOMaMu Yriiepoja B
Pa3IMYHBIX COCTOSHUSX THOPUAN3AIUY.

Kaaccudukanuss opranmyeckux coeguHeHmii. Kraccudukanus opraHMYecKUX BEIIECTB B
3aBUCHUMOCTH OT CTpoeHHUs yriaepoaHoi uenu. [lonstue ¢yHkuuonansHou rpynmsl. Kiaccudukanms
OpPraHMYECKUX BEIIECTB MO TUMY (YHKIIMOHAIBLHOM TPYIIIHIL.

OCHOBbI HOMEHKJIATYPbI OPraHMYeCKHUX BewecTB. TpuBHalbHbIE Ha3BaHUsA. PannoHanbHas
HOMEHK/IaTypa Kak npenmectseHHnna HomeHknarypsl [IUPAC. Homenknarypa IUPAC: npuHnumns
o0pa3oBaHUs Ha3BaHWi, CTApUIMHCTBO (YHKUMOHAIBHBIX TPy, X oOo3HaueHHe B mpedukcax u
cyhpukcax Ha3BaHUN OPraHMUECKUX BEIIECTB.

Tunbl XMMHYECKMX CBsi3ed B OPraHHYeCKHX COCJHHEHHUSIX M CHOCcO0bI MX pa3pbiBa.
Knaccugukanus KoBaJEeHTHBIX CBsI3e€H MO 3JIEKTPOOTPULIATEIBHOCTH CBA3aHHBIX aTOMOB, CIIOCOOY
NepeKpbIBaHUs OpOUTaIel, KpaTHOCTH, MeXaHU3My oOpa3oBaHus. CBs3b IPUPOIbI XUMUUECKOH CBSI3U
C TUTIOM KPUCTAJNTMYECKOH pEelIeTKH BEIECTBA U ero (PU3NYeCKUMHU CBOWCTBAMH. Pa3pbIiB XUMUUECKOM
CBSI3W KaK Ipolecc, oOpaTHblii ee 00pa3oBaHHUIO. ['OMOJMTHUECKUI M TeTePOIUTUUYECKUN Pa3pPHIBBI



CBSI3€H, UX COIOCTaBJICHHWE ¢ OOMEHHBIM M JOHOPHO-AKIENTOPHBIM MEXaHH3MaMH MX 0Opa3oBaHUS.
[TonsiTHe CBOOOTHOTO paanKalia, HyKJICO(PHILHON U 3IeKTPO(OUIHHON YaCTHUIIBI.

Kiuacenpukanus peakuuii B opranudyeckod xuMuu. [loHaTHe 0 TUIAaxX U MEXaHU3Max pPeakUud B
oprannveckoil xumun. CyOctpar u pearent. Knaccudukanus peakiuii 1o U3MEHEHHIO B CTPYKTYpe
cyOctpara (mpHcOeAWHEHHWE, OTIICIUIEHHE, 3aMelleHHe, H30MepH3alus) M TUIy peareHra
(pamukanbHBIE, HyKICOQHIbHBIE, dNekTpodmibHbeie). Peakumnm npucoemunenust (AN, AE),
anumunupoBanus (E), 3amemienus (SR, SN, SE), nuzomepusanuu. PasHOBUIHOCTH peakuuil Kaxa0ro
TUINA: TUIPUPOBAHME U JAETUAPUPOBAHUE, TAJOI€HUPOBAHHE U JIETAJIOTEHUPOBAHUE, THApATalus U
Jerujparanusi, THAPOTaJIOI€HUPOBAHME U JETUJPOTraJIOTEHUPOBAHUE,  NOJUMEpPH3ALUs U
MIOJIMKOHJIEHCAlUA, eperpynnupoBka. OcoOEHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKLUN B
OPraHN4eCKO XUMHUH.

CoBpemeHHbIe MpeICTABJIEHUS] 0 XMMHYECKOM CTPOCHHH OpraHu4yeckux BemecTB. OCHOBHbIE
HampaBJIeHUs pa3BUTHUS Teopuu ctpoeHus A. M. ByrnepoBa. M3omepust opraHM4ecKUX BEIIECTB U €€
BUJIbl. CTPYKTYpHAsi ©30MEpPHUs: MEKKIIACCOBasi, YTJIEPOJHOIO CKeJeTa, MOJI0KEHHUsI KPaTHON CBS3U U
¢byHKIMOHaNBHOU rpynnbl. [IpocTpancTBeHHas n3omepus: reomeTpudeckas u ontudeckas. [lonsarue
ACUMMETPUYECKOTO LIEHTpa. buosiorndyeckoe 3HaYeHUE ONTUYECKOM H30MepuH. B3anmHOe BiMsHHE
aTOMOB B MOJIEKYJIaX OPraHMYECKUX BEIIECTB. DJIEKTPOHHbIE 3((PEKThl aTOMOB M aTOMHBIX I'PYIMI B
OpraHMyYecKux MoJiekynax. WHIYKIMOHHBIN 3¢ (eKT, MOJOXKUTENbHbII W OTpHULATENbHBIN, €ro
ocobenHocTu. Me3omepHsiii YQPexT (3P hEKT conpsKEeHUs ), ero 0COOEHHOCTH.

Hemoncmpayuu

Konnekuuun opraHmdeckux BemlecTB (B TOM YHCJE JIEKAPCTBEHHBIX IIPENapaToB, KpacuTenei),
MaTepualioB (MPUPOJHBIX M CHUHTETHYECKUX KAaydyKOB, IUIACTMACC M BOJIOKOH) U M3AEIHH M3 HHUX
(HUTEH, TKAHEH, OTIETIOYHBIX MAaTEPHUAJIOB).

Mogemu monexyn CH4, C2H4, C2H2, C6H6, CH30H — mapoctepkHeBbIe 1 0OBEMHEIE.

Mojenu OTTaJKUBaHUS THOPUAHBIX OpOUTAalell ¢ TOMOIIBIO BO3IYLIHBIX IIAPOB.

B3aumMopelicTBre HaTpuUs C TAHOJIOM U OTCYTCTBHE B3aUMOJAEHCTBHS C AUITHIIOBBIM 3(DUPOM.

OnbIThl, NOATBEP)KAIOIINE HATTMYNE (PYHKIIMOHAIBHBIX TPYII Y CO€AMHEHUH Pa3JInYHbIX KIACCOB.
Jlabopamopnutii oneim

W3rotoBienne Mozneined MOJIEKYJ —IIPEACTABUTENEH  Pa3IMYHbIX KJIACCOB  OPraHMYECKUX
COEIUHEHUN.

Ilpakmuueckue 3anamus.

KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCIUHEHUM.

1.2. [IpeaesibHBIE YII1€BOAOPOIbI

I'omoustornueckmii psig ankanoB. [lonstue o6 yriaeBogoponax. OCOOEHHOCTH CTPOEHHsSI IPeAeIbHbBIX
YIJI€BONOPOAOB. AJIKaHbl KaK NPEICTABUTENIN IPEICIbHBIX YIIIEBOJOPOJIOB. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa U JPYrux ajKaHoB. ['oMoiormyeckuii psan u
nzomepus napapuHoB. HopmanbHOe U pa3BeTBIIEHHOE CTpOeHHUE yriepoaHoil nenu. HomenknaTypa
QJIKAHOB U JKWIBHBIX 3aMecTuTene. @usndeckre CBOMCTBA AJIKAaHOB. AJIKaHbI B IIPUPOJE.
XuMnueckue cBoiicrBa ajkaHoB. Peakuun SR-tumna: ranorenupoBanue (padotst H. H. Cemenona),
HutpoBanue 10 KoHoBasoBy. MexaHu3M peakuuu  XJOPUPOBAHMSA  alKaHOB. Peaknumn
JNETUPUPOBAHMS, TOPEHUS, KAaTATUTUYECKOTO OKHCIECHMS alKaHOB. KpEKMHI ajaKaHOB, pa3inYHbIC
BHUJIbl KPEKHMHIa, IPUMEHEHHUE B IPOMBINUICHHOCTU. [IMposin3 u KOHBepcUs MeTaHa, MU30MeEpHU3aLus
AJIKAHOB.



IIpumenenne u cnocodbl MosyyeHus: ajkaHoB. O0nacTy NpUMEHEHHUs aJKaHOB. [IpombllnuIeHHBIE
crocoObl TOJIy4eHHs aJKAHOB: IIOJIyYCHHE W3 TPHUPOJHBIX HCTOYHUKOB, KPEKHUHI Tapa(uHOB,
MOJIydeHUE CHUHTETUYECKOTO OCH3HMHA, rasu(uKanus yris, TUAPUpOBaHHE ajkaHoB. JlabopatopHsie
crocoObl OJTYYEHHUs AJIKAHOB: CUHTE3 Biopia, gekapOoKCcHIMpoBaHue, THAPOJIN3 KapOuaa amfOMUHUS.
Huxnoankanpl. ['OMoJIOTHYECKUIT Pl M HOMEHKJIATypa LHKIOAIKAHOB, WX o0mas Gopmyna.
[lonsTe o HampspkeHuW LuKIa. M30Mepus LUKIOAIKAHOB: MEXKKIACCOBAsi, YIJIEPOJHOIO CKEJeTa,
reoMmerpudeckas. llomydenne W (QuU3MYECKHEe CBOWMCTBA IMKIOATKAHOB. XHWMHUYECKHE CBOMCTBA
nukioankaHoB. Crnenu@uka CBONCTB LMKIOAIKAHOB C MalbIM pa3MepoM LukiIa. Peakuuun
MIPUCOEUHEHMS] U PAJIUKAIBLHOTO 3aMEILEHUSI.

Jemoncmpayuu

Monenu MoJeKy1 MeTaHa, APYruxX ajlKaHOB, Pa3IMUHbIX KOH(OpMaLUi UKIOreKCaHa.

PactBopenue napaduna B OEH3MHE U UCIIAPEHUE PACTBOPUTENS U3 CMECH.

[1naBnenue napaduHa v €ro OTHOILLIEHUE K BOJIE (PaCTBOPUMOCTD, IIJIOTHOCTh, CMAYHBAHHE).
Pa3znenenne cMecu 6eH3MH — BOJIa C TOMOIIBIO JETUTEIBHON BOPOHKH.

l'openne Merana, nponaH-OyraHoOBOHl cMecu, NapapuHa B YCIOBUSX H30BITKA W HEIOCTaTKa
KHCJIOPO/1a.

B3pbIB cMecu MeTaHa ¢ BO3AyXOM U XJIOPOM.

BoccraHoBiieHne OKCHIOB TSKEIIBIX METAUIOB apaduHOM.

OTHolIEeHNe IUKIIOTeKCaHa K OpOMHOM BOJIEe M pacTBOPY IIEpMaHraHaTa KaJusl.

Jlabopamopnusie onvimot

N3roTtoBnenune Mojeneit MOJIEKyYJ aIKaHOB U TaJIOT€HaIKaHOB.

NsroTtoBnenune napadhuHUPOBaHHOM OyMaru, UCIbITAHHUE €€ CBOWCTB: OTHOIIEHUS K BOJIE U KUPAM.
OO6HapyxeHHue BOIbl, CaXH, YIIIEKUCIIOTO ra3a B MPOIyKTaX TOPEHHs CBEYH.

O3HakoOMJIEHHE CO CBOICTBaMHM TBEpIbIX MNapadUHOB: IUIABIEHUEM, PACTBOPUMOCTHIO B BOJE U
OpraHUYECKUX PACTBOPUTENSIX, XUMUYECKON MHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJACUCTBUSI C OpOMHOM
BOJIOH, pacTBOpaMU NIEpMaHraHaTa Kajusi, THIPOKCUIA HaTPUS U CEPHON KUCIIOTHI).

Ilpakmuueckoe 3anamue

N3omepust 1 HOMEHKIIATypa aJKaHOB

1.3. OTHjIeHOBbIE M IMEeHOBBIE YIJI€BOA0POAbI

I'omorornyecknii psajx aJIKeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI ITHIIEHA U
asikeHoB. ["'omonornueckuii psg u obuas ¢popmyna alkeHoB. M3oMepus STUICHOBBIX YIIIEBOAOPO/IOB:
ME)XKJIACCOBasl, YIJIEPOJHOIO CKeJeTa, MOJIOXKEHUs KpaTHOM cBs3H, reomerpuyeckas. OcobeHHOCTH
HOMEHKJIATYpbl 3TWJICHOBBIX YIJIEBOAOPOJOB, HAa3BaHUS BaKHEHIIMX pagukanoB. @dusnueckue
CBOMCTBA AJIKEHOB.

XHUMHYecKHe CBOHCTBA aJIKeHOB. DJIEKTPO(UIbHBIN XapakTep peakluil, CKIOHHOCTh K PEaKLUsIM
MIPUCOCAVHECHUS, OKHCIEHUs, mnoauMepuszauuu. IIpaBuno MapKkOBHHKOBA M €ro 3JIEKTPOHHOE
oOocHoBaHMe. Peakiuu rajoreHMpOBaHUs, T'MJPOTaJIOr€HUPOBAHMs, TUApPATALUU, THIPUPOBAHUS.
Mexannsm AE-peakunii. I[lonste o peakuusx mnonuMepusanuu. ['opeHue ankeHoB. Peakunn
OKHCIICHMsSI B MATKUX M JKECTKUX YcloBuUsX. Peakuuss Barnepa u ee 3HaueHue A oOHapyKeHUs
HEIPEACIBbHBIX YIJIEBOJAOPOIOB, MOIyYCHH TIIUKOICH.

Ilpumenenne ® cnocoObl MOJy4YeHHMs AJIKeHOB. lcnonp30BaHME BBICOKOM PEAKIIMOHHOU
CIOCOOHOCTH QJIKEHOB B XHMMHYECKOH NpPOMBIIIIEHHOCTU. [lpuMeHeHne »TuiieHa M TpOIUJIEHA.
[IpomblIlIUIeHHBIE CTIOCOOBI MOJIy4eHHs AlIKeHOB. Peakiyuu NeruApupoBaHUsS M KPEKHUHTa aJKeHOB.
JIaGopaTopHbIe criocoObl MOTYyYEeHHUs ATKEHOB.



Aaxanguensl. [lorstre u xnaccudukanusi TMEHOBBIX YIIICBOJIOPOOB IO B3aUMHOMY PAaCIOJIOKEHHUIO
KpaTHBIX cBsized B Mouiekyne. (OCOOEHHOCTH JJIGKTPOHHOTO W TPOCTPAHCTBEHHOTO CTPOCHUS
COIPSDKEHHBIX JUEHOB. [loHATHE O W-3J€KTpOHHOM cucreme. HoMeHknaTypa JIHEHOBBIX
yriaeBoopoJoB. OCOOEHHOCTH XHMHUYECKMX CBOWCTB CONPSKEHHBIX JAUEHOB KaK CIEACTBHE HX
ANEKTpOHHOTO cTpoeHusi. Peakmum 1,4-npucoenuuenus. [lomumepusarmst aueHoB.  CrocoObl
MOJIyYCHUST JUCHOBBIX YriieBogoponoB: pabdoret C. B. JlebeneBa, AerujpupoBaHUE aAIKAHOB.
OcHOBHbIE TOHSATHS XHUMHH BbICOKOMOJIEKYJISIPHBIX COeIMHEHUIl (HAa mnpuMepe NPOAYKTOB
NOJMMEPU3ALMU AJTKEHOB, AJIKAJIMEHOB W WX TajJoreHnpou3BOAHBIX). MoHoMep, monumep,
peaKkius MOJUMEpPHU3alNU, CTENEHb OJUMEPU3AIMH, CTPYKTYPHOE 3B€HO. THUIIbI MOJUMEPHBIX IICTICH:
JIMHEWHbIC, pPAa3BETBIICHHBIE, cimuThie. [loHsATHE O cTepeoperyasipHbiXx mnoaumepax. [lomumepst
TEPMOIUTACTHYHBIC U TepMOpeakTUBHEIE. [IpencraBnenue o muacTmaccax u anacromepax. [lommatunen
BBICOKOTO M HHU3KOTO JaBJICHHS, €ro cBoiicTBa W mpumeHenue. Kartammzatoper {urnepa — Harra.
[MomunponuneHn, ero TmpUMEHEHHE U CBOWCTBAa. [aloreHcojepkammye TOJUMEphl: TedIoH,
noyuBUHUIXIOopUA. Kayuyku HaTypaiabHbId U cuHTeTH4Yeckue. ComnosumMepsl (OyTaaueHCTHPOIbHBIN
Kayuyk). Bynkanuzanus kaydyka, pe3nHa U 300HMT.

Jemoncmpayuu

Mogenu MONIEKyYJT CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX M30MEPOB AIIKEHOB M JIKAIMCHOB.

Komnekuus «Kayuyk u pe3nnay.

Jenommvepuzamus kaydyka. CryieHne MJIEYHOTO COKa KaydyKOHOCOB (MoJio4asi, OJyBaHYHMKOB,
¢dukyca).

Jlabopamopnuvie onvimot

OO6HapyxeHue HelpeAeTbHbIX COETUHEHHI B KEPOCUHE, CKUTIHIAPE.

O3zHakoMJieHHEe ¢ 0Opa3laMu MOJIUATUIICHA U IOJUIIPONUIICHA.

PacnioznaBanue oOpa3oB aKkaHOB U aJIKEHOB.

Ilpakmuueckue 3anamusn

[Tonydenue sTuIeHa aeruapaTanyen 3STUIOBOTO CIUPTA.

1.4. AueTnjieHOBbBIE YIJI€BOA0OPOIbI

I'omosornyeckuii psijx aJKHHOB. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHUE alleTUIIEHA, U JPYTHUX
ankuHoB. ['omonorunueckuit psng u oOmas Qopmyna ankuHoB. HomeHknaTypa ameTusieHoBbIX
yII€BO0POJOB. M30MepHs MexXKIaccoBasi, yriaepoJHOTO CKEIeTa, MOJ0KEHUS! KpaTHOM CBSI3H.
XHUMHYeCKHE CBOHCTBA M NpPUMeHeHHe AJKUHOB. OCOOCHHOCTH peakiuil NPUCOECIUHEHUS IO
TPOMHOM yriepoa-yriepoanoi cBa3u. Peakuus Kyueposa. IIpaBuno MapkoBHUKOBA IPUMEHUTEIBHO
K anerusneHam. [loABMXHOCTH aToMa BOIOpoa (KUCIOTHBIE CBOMCTBA aJKUHOB). OKHUCIIEHNE AJIKHHOB.
Peaknus 3enunckoro. [Ipumenenue aneTuiaeHoBbIX yriieBoaopo1oB. [lonuBuHunanerar.

Iosyuenune ankunoB. [lonyueHue ameruiaeHa NUPOIN30M METaHa U KapOUHBIM METOIOM.
emoncmpayuu

Moenu MOJIEKyYIbl alleTUIIEHA U IPYTUX AJIKUHOB.

[Tonyuenue areTwieHa U3 KapOWaa KalbliUs, O3HAKOMJIEHHE C (PU3UYECKUMH U XUMHUYECKHUMH
CBOMCTBaMHM alleTHIIEHA: PACTBOPUMOCTBIO B BOJIE, TOPEHHEM, B3aUMOJICHCTBHEM ¢ OPOMHOI BOJOH,
pacTBopoM nepmaHranata kanusi, consiMu meau (I) u cepepa.

Jlabopamopnuwiit oneim

N3rorosnenue Moienei MOJEKysl alkKUHOB, UX U30MEPOB.



1.5. ApomaTnyeckue yrjieBoI0poabl

I'omosornyeckuii psigi apeHoB. beH301 Kak IIpenCTaBUTENb apeHOB. Pa3BuTue NpencTaBiIcHUN O
crpoeHuu OeH3ona. COBpEMEHHBIE MPEICTABICHUS 00 JIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOCHUU
oenzona. OOpa3zoBaHME apOMATHUYECKOUN T-cucTeMbl. ['omMonorn OeH307a, UX HOMEHKIATypa, oOmias
¢dopmymna. Homenkmarypa st AM3aMENICHHBIX MPOM3BOAHBIX OEH30J7a: OpTO-, MeTa-, Tapa-
pacrosiokeHue 3amecturesied. Pu3ndecKue CBOMCTBA apEHOB.

XumMnyeckue cBoiicTBa  apeHoB. llpumepsl  peakuuii  AMeKTpO(UIBHOTO  3aMEIICHUS:
raJIOrTeHUpPOBAaHUs, alkuiaupoBaHus (karanuzatopsl @punens — Kpadrca), HuTpoBaHnus,
cynbhupoBanus. Peakmuu TUApUPOBaHWS M TPUCOSTUHCHHsI Xjopa K OeH3onmy. OcobOeHHOCTH
XMMHMUYECKUX CBOWCTB TOMOJIOTOB OeH30ja. B3anMHOe BiMsHHE aTOMOB Ha MpHUMEpPE T'OMOJIOTOB
apeHoB. OpHeHTaIus B peakuusx 3eKkTpoduibHoro 3amenienus. OpuenrtanTsl I u Il pona.
IIpumenenne M mnoJjydeHue apeHoB. lIpupojHbBIE HCTOYHMKM apOMaTUYECKUX YIJIEBOJOPOJIOB.
ApoMatuzanus anKkaHOB M LUKIOATKaHOB. AJIKUIIMpOBaHHE OEH30J1a.

Jemoncmpayuu

[lapocTrepkHEBbIE U 00bEMHBIE MOAETH MOJIEKY OEH30J1a, M €r0 TOMOJIOTOB.

Pa3znenenne cMecu 6€H3071 — BOJIa C IMOMOIIBIO JIETUTEILHOW BOPOHKH.

PactBopsiromiasi  cmocoOHOCTh OeH30/1a (PKCTpPAKIMs OPTaHWMYECKHMX W HEOPTaHUYECKUX BEIIECTB
OEH30JI0M U3 BOJHOIO pacTBOpa Hoja, Kpacurteneil; pacTBopeHHMe B O€H30ii€ BEIIECTB,
TPYAHOPACTBOPUMBIX B BOJI€ (Cepbl, OEH30MHON KHUCIIOTHI).

I'openue Gensoua.

OTtHomreHne 6eH30J1a K OPOMHOM BOJIE, paCTBOPY NEpMaHTaHaTa KajIusl.

[Tonyyenue HuTpOOEH30Ia.

O3HakomileHHE C (PU3UYECKUMHU CBOWCTBAMH apoOMaTUYECKUX YIIIEBOJOPOJOB C HCIOJIb30BAaHUEM
pactBopurenss  «ConbBeHT». M3rotoBieHne M HCHOJB30BaHME MpOCTeWInero mnpubopa st
xpoMarorpadum.

ITomyyenne OeH3ona JekapOOKcuiaMpoBaHueM OeH30iiHON kuciotel. [lomydeHune u paccioenue
Mynbcuu OeH3o0u1a ¢ BoAoi. OTHoeHne 6eH301a K OpOMHOM BOJIe ¥ pacTBOPY II€pMaHIraHaTa Kallusl.

1.6. IlpupoaHbie HCTOYHUKH YIJI€BOA0POA0B

He¢1b. Haxoxnenue B mpupoje, coctaB u ¢pusndeckre cBoiictsa HeTH. TOMIMBHOAHEPTETHUECKOE
3HaueHne Hedru. IIpombinuiennas nepepadoTka HedTu. Pextudukanus HedTH, 0OCHOBHBIC (hpaKIIUH
ee paseNieHus, MX MHCIOJNb30BaHHe. BropuyHas mnepepaboTka HedTenpoAykToB. PexTudukanus
Ma3yTa NpU YMEHBIIEHHOM JaBieHuU. KpekuHr HeTenpoaykToB. PasznuuHble BUABI KpPEKUHTa,
paboter B.I'.IllyxoBa. M3omepuzanus ankaHoB. ANKUIMPOBAHHUE HEMPEICIbHBIX YTIIEBOIOPOIOB.
Pudopmunr neprenpoaykron. KauectBo aBTOMOOUIBHOTO TOTUIHBA. OKTaHOBOE YHCIIO.

IIpupoansiii 1 nonmyTHbIN HedTsIHOM ra3el. CpaBHEHUE COCTaBa PUPOJHOTO U MOIYTHOTO

ra3oB, UX IPaKTUYECKOE UCIOJIb30BAHNUE.

Kamennblii yroas. OCHOBHbIE HalpaBlIeHUs HCIOJb30BaHUA KaMeHHOro yrii. KokcoBaHue
KaMEHHOTO YIJs, BaXKHEWIIMe NpPOAYKTHl STOro Ipoliecca: KOKC, KaMEHHOYroJIbHas CMoJa,
HajgcMosibHas Boja. CoenuHeHMs, BbLAETISIEMble U3 KaMEHHOYroJbHOM cMousbl.  [IposyKThl,
MoJlydaeMble W3 HAJCMOJIBHOM BOJBI. JKOJIOTMYECKHE AacleKThl JoObIuM, MepepaboTku H
MCTOJIb30BAHUS TOPIOYUX UCKOMIAEMBIX.

Jemoncmpayuu

Komnekmus «IpupoHbie HCTOYHUKH YTIIEBOJAOPOIOBY.
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CpaBHeHHE MPOLIECCOB TOPEHUS HE(PTH U MIPUPOIHOTO rasa.

OO6pazoBaHue HEPTIHOM TJIICHKU HA MOBEPXHOCTU BOJIBI.

Kartanutnueckuit kpekuHr napaduna (i KepocuHa).

Jlabopamopuwie onvimot

Omnpenenenre HaTUYUS HETPEIEIbHBIX YTIICBOIOPOJIOB B OCH3MHE U KEPOCHHE.

PacTBOpUMOCTB pa3iauyHbIX HEPTENPOAYKTOB (O€H3MHA, KEPOCHHA, IM3EJIbHOTO TOIUIMBA, BAa3e€lMHA,

napaduHa) qpyr B apyre.
1.7. 'uapokcujibHbIe COeIMHEHU S

Crpoenne m kaaccupukanusi cnuproB. Knaccuduxanuss cnvpToB MO THUIY YIJIEBOJOPOJHOIO
paavKana, 4uciay TUIPOKCUIBHBIX TPYNI M TUIy aTOMa YIJIepoJia, CBSI3aHHOTO C THUJPOKCHIIBLHOM
rpynnoi. DNeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE TUIAPOKCUIIBHON Tpymibl. BiusHue crpoenus
CHHUPTOB Ha WX (pU3MUECKHe CBOMCTBA. MexMolleKysipHas BOJOPOAHAs CBA3b. ['oMonoruueckuii psj
Mpe/ieNbHBIX OJJHOATOMHBIX CIUPTOB. M30Mepus 1 HOMEHKIIaTypa ajlkaHoJIOB, uX o0mas Gopmyia.
XHMHYeCKHe CBOWMCTBAa aJIKAHOJIOB. PeakiMoHHas CIOCOOHOCTh NPEIENIbHBIX OJHOATOMHBIX
cnuptoB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKHMX M HEOPraHMYEeCKUX COEAMHEHMI,
conepxkauux OH-rpynmy: kucinoT, ocHOBaHMM, aM(OTEPHBIX COeAUHEHUH (BOJIbl, cTUpPTOB). Peakiiuuy,
MOATBEPKIAIOLINE KHUCIOTHBIE CBOMCTBAa CHUPTOB. Peakuuu 3amemieHus TMIPOKCUIBHOW TPYIMIIBL.
MexmonekyasipHas Jerujparanus CIHUPTOB, yclIOBUS oOpa3oBaHHsS NPOCThIX 3¢GupoB. CloxHbIE
3GUpbl HEOPraHMYECKUX U OPraHMYeCKHUX KHUCJIOT, peakuuu istepudukanuu. OKUCIeHHE WU
OKHUCJIUTEIBHOE AECTUAPUPOBAHUE CIIUPTOB.

Cnoco0bl mosydyeHuss cnuptroB. ['maponu3 ramoreHaidkaHoB. ['maparanusi ajkeHOB, YCIOBHS €€
npoBeaeHus. BocctaHoBieHne KapOOHMIBHBIX COETUHEHUH.

OtaenbHbIe NPEICTABUTEH AJIKAHOJI0B. METaHOJI, €ro NPOMBIIUIEHHOE MOJIYyYeHUE U IPUMECHEHHE
B IPOMBIIUIEHHOCTH. buosorndeckoe aeiictBue MeraHona. Crenuduueckue crnocoObl MOTy4eHUs
STWJIOBOTO cniupTa. GU3HOIOrHYECKOe NEHCTBUE ITAHOIA.

MHuoroaromubie cnuprbl. M3omepus M HOMEHKIATypa NpPEACTaBUTENIECH IBYX- M TPEXaTOMHBIX
cnupToB. OCOOEHHOCTH XHUMHUYECKUX CBOICTB MHOIOATOMHBIX CIHMPTOB, HMX Kaue€CTBEHHOE
oOHapyxeHue. OTIenbHbIE IMPEICTABUTENN: 3TUWICHIJIMKOJb, TJIUIEPUH, CIOCOOBI HMX IOJIy4eHUs,
IIPaKTUYECKOE ITPUMEHEHHUE.

®eHoJ1. DIEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHHe (peHosa. B3aumHoe BiIMsSHHE apoMaTHYECKOIO
KOJIbLIa U TUAPOKCUIIBHOM TPYIIIIBI.

Xumuueckue cBoiicTBa (peHosa Kak (PyHKIUS ero XMMHUYECKOro CTpoeHus. bpomupoBanue ¢eHona
(kauecTBeHHasi peaklMs), HUTpPOBaHUE (IIMKPUHOBAs KUCIIOTA, €€ CBONCTBA M IPUMEHEHHE).
OO6pa3oBaHue OKpalleHHbIX KOMIUIEKcOB ¢ MoHOM Fe3+. IIpumenenue ¢enosna. [lomydenue denosa B
IIPOMBIIIJIEHHOCTH.

emoncmpayuu

Mojenu MOJIeKyIl CHUPTOB U (DEHOJIOB.

PacTBOpHMOCTb B BOJIE aJIKaHOJIOB, STUIICHIVIMKOJIA, TIMLIEPHHA, (EeHOIa.

CpaBHEHHE CKOPOCTH B3aUMOJICHCTBUS HATpUsl C ITAHOJIOM, MPOIMAHOJIOM-2, 2-METHIIIPONAaHOIOM-2,
TJIALIEPUHOM.

[TomyyeHne 6GpoMaTaHa U3 ATAHOJIA.

Britecnenue ¢eHomna u3 peHonsATa HaTPUs YTOIBHOM KHCIOTOM.

Peaxius genona ¢ popmanbaeruiom.

KavecTBeHHbIE peakiiui Ha (EeHOI.
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3aBHCHMOCTH PACTBOPHUMOCTHU (heHOJIa B BOJIE OT TEMIIEPATYPHI.

B3aumopeticTBre heHOTA ¢ PACTBOPOM ILETOYH.

Pacnio3naBanue pactBopoB (eHOIsITa HATpUs U KapOoHaTa HaTpus (6apOOTax BBIIBIXaEMOTO BO3/IyXa
WJIN IEUCTBUE CUJIBHOM KHUCIIOTHI).

Pacrnio3naBanue BOAHBIX PacTBOPOB (peHOJIA U TIIMIEpUHA.

Jlabopamopnuie onvimul

Pextudukamms cMecu 3TaHOI — BOJIA.

OOHapyxeHue BO/Ibl B a3€0TPOITHOM CMECH BOJIbI M 3TUJIOBOTO CIIUPTA.

Ilpakmuueckue 3anamusn

N3ydeHnne cBOKCTB cipTOB 1 (hpeHOoIIa

1.8. Aabaernabl 1 KeTOHBI

I'omonornueckne psabl aabJeruoB W KeToHOB. [loHsATHE O KapOOHWIBHBIX COEAMHEHHUSX.
DNEeKTPOHHOE CTpOeHUE KapOOHWILHOU Ipymmbl. M3oMepust 1 HOMEHKIIaTypa ajabAeTruA0B U KETOHOB.
duznyeckue cBOMCTBAa KApOOHUIIBHBIX COEIUHEHUH.

XHMHYeCKHe CBOHMCTBAa aJIbJAerHA0B U KeTOHOB. PeakimoHHas CHOCOOHOCTh KapOOHMIIBHBIX
coenuHeHU. Peakuuu OKHCIIEHUS albJeruJ0B, KaUeCTBEHHbIE PEaKIMU Ha alIbJETUJIHYIO TPYIILY.
Peaxuu monmmkonaeHCcanuu: oOpazoBanue HeHoI0(POPMaTbIETHIHBIX CMOJI.

IIpyMeHeHne U MOJIyYeHHe KapOOHMJIBHBIX cOoeIMHEeHUH. [[pumMeHeHne anbIerusioB 1 KETOHOB B
OBITY M TPOMBIIUICHHOCTH. AJBACTUIBI W KETOHBI B mpupojae (dpupHbIe Macia, (pepoMOHBI).
[Tonyuenue kKapOOHUIIBHBIX COETIMHEHUN OKUCIIEHHEM CIUMPTOB, FHApaTalliel aJKUHOB, OKUCICHUEM
yraeBoaopooB. OTaenbHbIE MPEICTAaBUTENN ajbJETHA0B U KETOHOB, CHElU(pHYecKUe CrocoObl MX
MOJIy4YE€HHS U CBOMCTBA.

Hemoncmpayuu

[lapocTepkHeBbIe 1 00BEMHBIE MOIETN MOJIEKYJ aJIbJIETUI0B, U KETOHOB.

[Tony4yeHue yKCyCHOro anbJeruja, OKMCICHHE 3TaHOJIa XPOMOBOM CMECHIO.

KauecTBeHHbIE peakiii Ha AJIbJIETUAHYIO TPYIIILY.

Jlabopamopnuvie onvimot

OkuciieHHne 3TaHoJIa B 3TAaHAJIb PACKaJI€HHON MEAHOU ITPOBOJIOKOM.

[Tonyuenue peHonodopManbAEruaHOTO TOIUMEpPA.

PacnioznaBanue pactBopa anetona u popMairHa.

Ilpakmuueckue 3anamus

W3ydyeHne BOCCTAaHOBHUTEIBHBIX CBOWCTB  albJIETHJIOB: PEAKIHS  «CEpeOpsSHOro  3epKajay,
BoccTaHoBleHHe ruapokcuaa meau (II).

1.9. Kap0oHoBbI€e KMCJOTHI U MX IPOU3BOIHbIE

I'omoutornyeckmii psja npesebHbIX 0JTHOOCHOBHBIX KaAPOOHOBBIX KUCJIOT. [ToHATHE O KApOOHOBBIX
KHACIOTaX M HUX Kilaccu(ukanus. DJINEKTPOHHOE W MHPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHUIBHOM
rpymnmnsl. 'oMogoruyeckuii psii npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT, UX HOMEHKIIATypa U
nzomepusi. MeXMOJEeKyIsIpHble BOAOPOAHBIE CBSA3M KapOOKCUJIBHBIX TIpYII, HUX BIUSHUE Ha
¢u3nvecKkrue CBOWCTBA KApOOHOBBIX KUCIIOT.

XumuyeckHne cBOiCcTBA KapOOHOBBIX KHCJIOT. Peakiiny, NUTIOCTPUPYIOIINE KUCIOTHBIE CBOMCTBA U
UX CpaBHEHHME CO CBOWCTBaMM HeopraHmdeckux kucior. OOpa3oBaHue (HYHKIMOHAIBHBIX
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MIPOU3BOJIHBIX KapOOHOBBIX KUCIOT. Peakiuu srepudukanuu. AHTUAPUABI KapOOHOBBIX KHCIIOT, MX
[IOJIyYE€HUE U IIPUMEHEHHE.

Cnoco0bl mostyyeHusi KapOOHOBBIX KHMCIA0T. OTAEIbHBIE MpPEACTaBUTENH U uX 3HadeHue. OOmme
crocoObl MOJYYECHHUS: OKUCIICHUE AIKAHOB, aJIKEHOB, MEPBUYHBIX CIIUPTOB, albJETUI0B. BaxkHelmme
MPECTaBUTENN KapOOHOBBIX KUCIIOT, UX OMOJIOTUYECKAs! POJIb, CHeNM(UIECKUEe CIIOCOObI MOMy4YeHus,
CBOWCTBA M IIPUMEHEHUE MYpPaBBUHOM, YKCYCHOM, NaJbMUTHHOBOW W CTCApUHOBOM; aKpUJIOBOU H
METaKPWIOBO; OJICHHOBOH, JIMHOJICBOW U JIMHOJICHOBOH; II1aBeJICBOM; OCH30HHOW KHCIIOT.

Caoxuble 3¢upbl. CTpoeHHE W HOMEHKIATypa CIOXHBIX 3(HUPOB, MEXKIACCOBas H30MEPHS C
KapOOHOBbIMH KuCHOTaMH. CrnocoObl TOJMy4eHHUs CIOXKHBIX 3¢upoB. OOpaTHMOCTh pEaKIUU
srepudukanmu U (PaKTOphl, BIUAIONIME HA CMEIICHWE paBHOBecHs. (Opa3oBaHUE CIIOKHBIX
nonud¢upos. Ilomudtunentepedranar. JlaBcaH Kak TNPEACTaBUTENb CHHTETUYECKUX BOJIOKOH.
XUMHUYECKHE CBOMCTBA U TPUMEHEHHUE CIIOKHBIX A(UPOB.

Kupsl. XKupsl kak cioxxsbie 2gupbl riaunepruHa. KapOoHOBBIE KUCIOTHI, BXOISIINE B COCTAB KUPOB.
3aBUCUMOCTh KOHCHUCTEHIIMM >KMPOB OT KX COCTaBa. XUMHUYECKHE CBOMCTBAa >KUPOB: TUAPOJIU3,
OMBUICHUE, TUApupoBaHue. buomornueckass poyib JKUPOB, HX HCIOJIB30BaHUE B OBITY U
MPOMBIIIJICHHOCTH.

Cosmn kap6oHOBbIX KHMcaA0T. Mbl1a. CriocoObl MOJMy4YeHHs! coJjieil: B3auMoJieHCTBHE KapOOHOBBIX
KHCJIOT ¢ METaJlllaM{, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSIMH, COJISIMU; IIETOYHOM THIPOIU3 CIOKHBIX
3¢upoB. XUMUYECKHE CBOWCTBA COJIEl KapOOHOBBIX KHCIOT: TUIPOJM3, pEaKlUd MOHHOTO OOMEHa.
Mpbia, CyIiHOCTh MOIOIIETO AeCTBUSI. OTHOIIEHHE MbLIA K )KECTKOU BoJe. CHHTETUYECKHE MOIOIINE
cpenctBa — CMC (neTepreHTsl), MX MPEUMYIIEeCTBa U HETOCTATKH.

Hemoncmpayuu

3HAKOMCTBO ¢ (PU3UIECKUMHU CBOWCTBAMU BAKHEHIIINX KapOOHOBBIX KHCIIOT.

Bosronka 6eH301HOM KHCIOTHI.

OTHoIlIEHUE Pa3TUYHBIX KAPOOHOBBIX KUCIIOT K BOJIE.

CpaBHenune pH BoAHBIX pacTBOPOB YKCYCHOM M COJISTHOM KUCJIOT OJJMHAKOBOW MOJIIPHOCTH.
[TonyueHnue NpUATHO MAXHYLIETO CI0KHOTO Ypupa.

OTHoOlIIEHHE CIMBOYHOIO, IMOJCOJIHEYHOT0, MAIIMHHOTO Macel M MaprapuHa K OpOoMHON Bone u
pacTBOpy IepMaHraHaTa Kajausl.

Jlabopamopnusie onvimot

B3anmopeiicTBue pacTBopa YKCYCHOM KHUCIOTBI C MAarHMeM, OKCHJOM IIMHKA, THAPOKCUAOM XKeje3a
(IIT), pacTBOpOoM KapOOHATa KaJlds U cCTeapara Kajus.

O3zHakomIieHHE ¢ 00pa3laMu CII0KHBIX A3(PUPOB.

OTHoILIIEHUE CIOKHBIX AIPUPOB K BOJE U OPraHMYECKUM BEIIECTBAM.

BriBeneHue >KUpHOTo MSATHA C MOMOIIBIO CIOKHOTO Aupa.

PactBopruMOCTB KUPOB B BOJIE U OPraHUYECKUX PACTBOPUTEISAX.

CpaBHEHME MOIOIIKUX CBOMCTB X03sicTBEHHOr0 Mbli1a 1 CMC B JKeCTKOH BOJIE.

IIpakTHYecKkHne 3aHATHA

PacTBOpUMOCTh pa3nuyHBIX KapOOHOBBIX KHCIOT B BOJe. B3aumopeiicTBHe YKCYCHOW KHCIOTHI C
Metaamu. [lonydeHne n30aMuiIOBOTO dPupa yKCYCHOM KHCIOTHI.

CpaBHEHME CTENEHU HEHACHIIIEHHOCTH TBEPAOTO U KUAKOTO KUpoB. OMmbuieHue xupa. [lomyuenue
MbLIa U U3Y4EHHE €ro CBOMCTB: MEHO00pa30BaHUs, PEAKIIUil HOHHOTO 0OMEHa, THIPOJIH3a, BhIICICHUS
CBOOOIHBIX KUPHBIX KHCIOT

13



1.10. YriaeBoabl

IlousiTue 06 yriesogax. Knaccudukanus yrneBogo. MoHO-, 1U- U MOJMCaxXapuabl, MPEICTaBUTEIN
Ka)KJOW TpyYIIbl yrJIeBOJOB. buosornueckas poib YrieBOJOB, UX 3HAYEHUE B JKU3HM 4YEJIOBEKA U
oOrmiecTBa.

Momnocaxapuasl. CTpoeHue U onTHYECKast H30MepHsi MOHOCaxapua0B. VX Kiaccupukanus no 4uciry
aTOMOB yryiepoja U Inpupoje KapOoHunbHON rpymnmnbel. @Popmynsl Pumepa u Xeyopca ais
n300pakeHUs] MOJIEKYJl MOHOcaxapuaoB. OTHeceHHMe MOHocaxapunoB K D- u L-pany. Baxneiimme
MpeJICTaBUTEIM MOHO3.I'1TI0KO3a, CTpOCHHE €€ MOJICKYJIBI W (U3WYeCKHe CBOMCTBA. Tayromepwus.
XUMHYECKHE CBOMCTBA TIJIIOKO3BI: PEAKIMH TI0 albJACTHUAHON Tpymnme («cepeOpsHOro 3epkaiay,
OKHUCJICHHE a30THOM KHCJIOTOM, rujpupoBaHue). Peakuuu Tiroko3bl Kak MHOTOATOMHOIO CIIHMPTA:
B3aUMO/IEHCTBUE TIIIOKO3bI ¢ TuipokcuaoM Mmenu (II) mpu koMHaTHON Temmepartype M HarpeBaHMU.
Paznuunble THNBI OpokeHus (CUPTOBOE, MOJIOUHOKHCIOE). I'moko3a B mpupone. buonoruueckas
pOJIb U MpUMEHEHHE TII0K03bl. DpyKTO3a Kak u3omep roKo3bl. CpaBHEHHE CTPOEHUSI MOJIEKYNbI U
XMUMHMUYECKHUX CBOMCTB IUIIOKO3bI, U QPYyKTO3bl. @PYyKTO3a B IPUPOJIE U €€ OHOJIOrnYecKast poJib.
[Tento3sl. Pubo3a u ge3okcupud03a Kak npeacTaBUTeNn aabIoneHTo3. CTpoeHrne MOJIEKYI.
Mucaxapuapl. Ctpoenue nucaxapunoB. Crnoco0 COWICHEHHS IMKIOB. BoccTaHaBiIuBawImue Hu
HEBOCCTAHABIIMBAIOIIME CBOWCTBA JAMCAaXapUJOB KaK CJeICTBUE cowileHeHus nukina. CTpoeHue u
XMUMHUYECKHE CBOMCTBa caxapo3bl. TeXHOJOTMUYECKHE OCHOBBI IPOM3BOJCTBA caxaposbl. Jlakroza u
MaJbTO3a KaK H30Mephl Caxapo3bl.

MMonucaxapuapl. O6mee ctpoenne mnosmcaxapuoB. CTpOGHHE MOJICKYNIBl Kpaxmalia, aMmio3a |
amMuiIonekTuH. @u3nyeckue CBOICTBA KpaxMaja, €ro Hax0XKJACHHE B MPUPOIe U OUOIOTHYECKask pOJib.
I'mukoren. Xumudeckue cBoiicTBa kpaxMasia. CTpO€HUE AJIEMEHTAPHOTO 3B€HA LIEIUTI0JI03bl. BinusiHue
CTpPOEHHUSl TOJMMEPHON Ienu Ha (QU3NYEeCKHe M XWMHYECKHE CBOMCTBA LEJUIIONO03bL [Haponus
LEJUTION03bI, 00pa30BaHUE CIIOXKHBIX 3()UPOB C HEOPraHWUYECKUMHU U OPraHHMYECKUMU KHCIOTAMHU.
[TonsiTie 00 HMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IleNike, BHUCKo3e. Haxoxknaenue B mpupoae u
Ouosoruueckas poJib HeJIT0103bl. CpaBHEHHE CBOMCTB Kpaxmala U HEeJUTI0I03bL.

Jemoncmpayuu

OO0pa31sl YIriIeBOI0B U U3/ICTUI U3 HUX.

[Tonyyenue caxapaTta KajabLUs U BBIIECJICHUE CaXapo3bl U3 PACTBOPA caxapara KaJbLIMsL.
B3anMoelicTBre r1r0K03bI ¢ (PYKCHHCEPHUCTOM KHUCIOTOM.

OTtHolieHue pacTBOpoB caxapo3bl U ManbTo3bl K Cu(OH)2 mpu HarpeBaHumu.

O3zHakoMIieHHe ¢ (PU3MYECKUMU CBOMCTBAMH Kpaxmalia U eJUTFOJIO3bI.

Halyxanue 1emiono3bl 1 KpaxMaia B BOJIE.

[TonyyeHnue TpUHUTpPATA LEIUTHOIO3BL.

Kosnekuust BOJIOKOH.

Jlabopamopuwvie onvimot

O3HakomiieHHEe ¢ PU3MUECKUMH CBOMCTBAMU TJIFOKO3bI (aNTeUHas YIaKoBKa, TAOJIETKH).

KucnotHslil rujposin3 caxapossl.

3HAKOMCTBO € 00pa3lamMH MOJMCAXAPUIOB.

OOHapyxeHHe Kpaxmasla ¢ MOMOIIBI0 KaueCTBEHHOM peakluu B Meqe, xjiele, Horypre, Maprapuse,
MaKapOHHBIX U3JENHSIX, Kpynax.

Ilpakmuueckue 3anamusn

Peaxius «cepeOpsiHOTO 3epKajia» TI0K03bl. B3auMoaeicTBre rioko3sl ¢ ruapokcuoM meau (I1) npu
pa3IMYHBbIX TEMIEpATypax.

OOHapyxeHue JaKkTo3bl B MoJIoKe. JleiicTBue flofja Ha KpaxMa.
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1.11. AMUHBI, AMMHOKHCJIOTHI, 0€JIKHN

Knaccuduxanusa u usomepust amunoB. [lonstre 06 amunax. [lepBuunble, BTOpUYHBIE U TPETHYHBIE
amuHbl. Kiaccuukanus aMHHOB TIO0 THITY YIJICBOJOPOJHOTO paJHMKalla M YHCIYy aMHHOTPYII B
Mostekyie. ['oMoornueckre psabl IpeaeIbHBIX ATH(PaTHIECKUX U ApOMATHUYECKUX AMHHOB, U30MEpHs
1 HOMEHKJIATypa.

XuMH4YecKue CBOiCTBA aMMHOB. AMUHBI KaK OPraHMYECKHEe OCHOBAHUS, UX CPABHEHHE C aMMHUAKOM
U JIPYTEMH HEOPTaHWYECKUMHU OCHOBaHHMSAMH. CpaBHCHHE XHUMHUYECKUX CBOMCTB alH(paTHUECKUX W
apoMaTu4eckux aMuHOB. OOpazoBaHuEe aMUI0B. AHWIMHOBBIE KpacuTenu. [loHsTHEe 0 CUHTETHYECKUX
BOJIOKHaX. [loamaMuipl ¥ moJimaMuAHbIE CHHTETUYECKHE BOJIOKHA.

IIpumenenne u noayyenue amuHoB. [lonydenne amunoB. Pabotst H. H. 3ununa.

AMUHOKMCJIOTBI. [loHsAiTHE 00 aMHHOKHCIOTaX, WX Kiaccudukamus W crpoeHue. OnTuueckas
W30MEpUs 0-aMUHOKHCIOT. HoMeHkiatypa amMHUHOKHUCIOT. JIBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX
CBOMCTB aMUHOKHCJIOT U €€ TpUUYuHbl. bunossipasie noHsl. Peakunn koHaencanuu. llentuanas cBsi3b.
CuHTeTHYecKHe BOJIOKHA: KanpoH, sHaHT. Knaccuduxanus BosokoH. IlonydeHne aMHUHOKHCIIOT, UX
MIPUMEHEHHE U Onosiornueckasi ¢ yHKITHS.

Beaxkun. benku kak mpupognpie mosmMepbl. llepBuunHas, BTOpWYHas, TPETHYHAs W YETBEPTUYHAS
CTPYKTYpHI O0e1KoB. PuOpUILIApHbIE U TI00YIspHbIe OeNki. XUMHUECKHe CBOWCTBA OEJIKOB: TOPEHHUE,
JeHaTypalus, THAPOJn3, KaueCTBeHHbIE (LBETHbIE) peakiuu. buonorunueckue QyHKIUU OENKOB, UX
3HaueHue. benku kak kKoMnoHeHT nuiy. [Ipobaema GenKOBOro rojiolaHus U IMyTH €€ PEeLIeHUsI.
Hemoncmpayuu
®u3nueckue CBOWCTBA METHUJIAMHHA: arperaTHOE COCTOSIHME, IIBET, 3amaX, OTHOLIEHHE K BOJE.
l'openue MeTnnamuHa.

BsanMonelicTBre aHWINHA U METHJIAMHUHA C BOJAOU U KUCJIOTAMH.

OxkpamuBaHye TKaHEH aHUIMHOBBIMHU KPACUTEIISIMH.

Oo6HapyxeHue GyHKIHMOHAIbHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.

Helitpanu3zanus menoun aMuHOKHUCIOTOM.

Helitpanuzanuust KuciaoTel aMUHOKUCIOTOM.

PacTBopenue u ocaxaeHne 6EIKoB.

Jlabopamopnusie onvimot

N3roToBnenue mapocTep>KHEBbIX U 00bEMHBIX MOJIETeH H30MEPHBIX AMHHOB.

PacTBopeHue 6enKoB B BOJIE U UX KOATYJISIIMSL.

Oo6HnapyxeHnue 0eiKa B KypuHOM SIHIE U MOJIOKE.

Ilpakmuueckue 3anamus
Henaryparnus 6enka. L[BeTHbIe peakiiuu 6€IKOB.

1.12. A3oTcoaep:kanue reTrepouUKJINICCKHE COeJHHECHUS.

HyxnennoBbie kucaorbl. HyknenHoBble KUCIOTHL. HyKIeMHOBBIE KHCJIOTBI Kak IPHUPOJIHBIE
nosmMepsl. Hykneotunpl, ux crpoenue, npuMmepsl. AT® u AJID, nx B3auMonpeBpallleHue U poiib
storo npouecca B npupoge. [lonstue IHK u PHK. Crpoenune JIHK, ee nmepBuunHasg u BTOpHUYHas
ctpykrypa. Paboter @®.Kpuka u J[.Yorcona. KommieMeHTapHOCTh a30THCTBIX OCHOBAHHHU.
Perumukanms JIHK. Ocob6ennoctu crpoenuss PHK. Tumet PHK u ux Ouonornueckue (yHKIIHH.
[Tonsitue o TpomuHoMm kone (komoHe). buocuHTe3 Oenka B KUBOW KieTke. ['eHHas HHXEHEpHUs U
o6uotexHosorus. TpancreHHble POPMBI paCTEHUI U KUBOTHBIX.
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Jemoncmpayuu

Mogenu MOIEKyJ Ba)KHEUIIUX T€TEPOLUKIIOB.

Kosneknus rerepoluKIMYecKuX COSqUHEHUN.

JleiicTBHE pacTBOpa MUPUINHA HA UHAUKATOP.

B3anmopelictBue nupuanHa ¢ COJISTHON KUCIOTOM.

Mogens monexyisl JIHK, nemoHCcTpanys NpUHIMIIA KOMIUIEMEHTAPHOCTH a30TUCTHIX OCHOBAHUM.
OO6pa31pl IPOIYyKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PAaCTEHUH U )KUBOTHBIX.

JlexapcTBa U npenapaTsl, U3rOTOBJIEHHBIE METO/IAMU T€HHON UHKEHEPUU U OMOTEXHOJIOTHH.
Jlabopamopnutii oneim

N3roTtoBnenne 00bEMHBIX U IIAPOCTEPKHEBBIX MOJIENIEH a30TUCTBIX IETEPOLIUKIIOB

1.13. buojornyecku aKTUBHbIE COCAMHECHUSA

®epmenTtbl. [lonstue o ¢epMeHTax Kak O OHMOJOrMYECKMX KaTaau3aTopax OEIKOBOW MpUPOJIbL.
OcoOeHHOCTH CTpOEHHMSI M CBOMCTB B CpPaBHEHHMHM C HEOPraHMYECKMMM KaTalu3aTopaMH.
Knaccudukanus ¢epmerToB. OCoOOEHHOCTH CTPOCHHS M CBOWCTB (PEPMEHTOB: CEJIEKTUBHOCTH U
3¢ deKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTU (epMeHTOB OT TemmepaTtypbl U pH cpeapl. 3HadyeHue
(bepMeHTOB B OMOJIOTUH U IPUMEHEHNE B IPOMBIIIUIEHHOCTH.

Butamunbl. Ilonstue o ButammHax. Mx knaccudukanus u obo3HaueHue. Hopma norpeOieHust
BUTaMUHOB. BonopactBopumslie (Ha mpumepe ButamuHoB C, rpynmnsl B u P) u sxxupopactBopumsie (Ha
npumepe ButamMuHOB A, D u E). ABuUTaMHUHO3bI, THIIEPBHUTAMHHO3BI M THUIIOBUTAMHHO3BI, WX
npouIaKkTUKa.

I'opmonsbl. IloHsTHe 0 ropMoHax Kak OHMOJOTMYECKM AaKTHUBHBIX BEIIECTBAX, BBITOJHSIOMINX
SHIOKPUHHYIO PEryISIIHIO )KU3HEAEATeIbHOCTU opranu3MoB. Kitaccugukaiys ropMOHOB: CTEPOUIBI,
MIPOU3BOJIHbIE AMUHOKHCIIOT, TOJHUIENTUIHbIE U OeNKOBble TOpMOHBI. OTHeNbHbIE MPEICTaBUTEINN:
3CTPANO0JI, TECTOCTEPOH, NHCYJINH, aJpEHAJIH.

JlekapcerBa. IlonsTme o0 JlekapcTBax Kak XMMHUOTEpaneBTUYECKUMX Ipenaparax. Kparkue
HCTOPUYECKUE CBEICHHUS O BO3HUKHOBEHMHM M Pa3BUTHUM XHUMHUOTEpANUU. ['pymnmbl JieKapcTB:
cynbamuapl (CTpenTonua), aHTUOMOTUKU (TICHUITWIUIMH), aHTUIUPETUKU (ACIUPHH), aHAJIBIETUKU
(ananmpruH). MexaHu3M JEHCTBUSL HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB, CTPOCHUE MOJIEKYIL,
MIPOTHO3UPOBAHUE CBOMCTB HAa OCHOBE aHalu3a XHWMUYECKOTO CTPOEHUS. AHTUOMOTHUKH, HX
KJaccU(UKausi MO CTPOCHHUIO, THILy M CIEKTpYy JeicTBus. be3omacHble crnocoObl MPUMEHEHHS,
JIeKapCTBEHHbIE (POPMBI.

Hemoncmpayuu

CpaBuenue ckopoctd paznoxkenus H202 mox npeiicTBueM QepmeHTa KaTana3bl U HEOPraHUYECKHX
karanuzaTopoB: KI, FeCl3, MnO?2.

OO0pa31ibl BUTAMUHHBIX [TPETapaToB.

[TonmmBUTaMUHBI.

Nnmoctpanuu Gororpaduii >kUBOTHBIX ¢ pa3IMuHbIMU (HOPMaMU aBUTAMHUHO30B.

[Tnakar ¢ u3006pakeHneM CTPyKTYpHBIX (GOpMYII 3CTpaoIa, TECTOCTEPOHA, aJpeHaINHA.
BiaumoneiictBue anpenanuna ¢ pactsopom FeCl3.

benkoBas mpupoaa nHCynrHA (1BETHAS PEAKIIHs Ha OSIKH).

[TnakaTel WM KojmorpamMmbl ¢ GopMyaaMu aMuja Cyab()aHUIOBOUW KHUCIOTHI, TUTHAPOPOIUEBOU H
JIOXKHOU TUTHIIPO(OIMEBON KUCIOT, OSH3MINEHUIIMIUIMHA, TeTPALUKINHA, [IeOoTaKCUMa, aclIipHHA.
Jlabopamopnuie onvimoi

HcnplTanne pacTBOPUMOCTH aJIpeHAINHA B BOJIE U COJISIHON KUCIIOTE.

16



OOHnapyxeHue acnupruHa B TOTOBOM JIEKAPCTBEHHOHU (opMme.

Ilpakmuueckue 3anamus

OOHnapyxxeHue BUTaMHHA A B 1oJcoaHeYyHOM Macie. O6napyxenue ButamuHa C B sI0JJOYHOM COKe.
Omnpenenenue BuTaMuHa D B ppIObEeM JKHpE WM KypUHOM >KEJITKE.

2. O0mas ¥ HeopraHu4eckKasi XuMusi
2.1. XumMuss — Hayka 0 BelecTBax

CocraB BemecTtBa. Xumudeckue ayieMeHThl. CrocoObl CyHIECTBOBAHUS XMMHUYECKHUX AJIEMEHTOB:
aTOMBbI, IIPOCThIE U CJIOKHBIE BellecTBa. BelecrBa MOCTOSHHOTO M MEPEMEHHOTO COCTaBa. 3aKOH
MIOCTOSIHCTBA COCTaBa BellecTB. BeliecTBa MOJIEKYISIPHOTO U HEMOJEKYIAPHOTo cTpoeHus. CrnocoObl
O0TOOpaXE€HUSI MOJIEKYJI: MOJIEKYJIIPHBIE U CTPYKTYpPHBIE (POPMYJIbI; IIAPOCTEPKHEBBIE U MaCILITAOHbIE
npocrpaHcTBeHHbIe (CTioapTa — bpurieda) Moaenu MoJIeKyIl.

HN3mepenue BemecTtBa. Macca aTOMOB M MOJIEKYld. ATOMHas eauHHUIlAa Macchl. OTHOCHUTENBHBIE
aTOMHasg W MOJICKYJIIpHAasA MacCChbl. KommugectBo BCHIECCTBA U €AWHUIIBI €TI0 U3MCPCHUA! MOJIb, MMOIJIb,
KkMoJIb. Hucnio ABorazipo. MouisipHast macca.

ArperaTHble COCTOSIHMSI BemlecTBa. TBeproe (Kkpucrauinyeckoe U amMop(dHoe), XKHIKOe U
ra3oo0pa3HoOe arperaTHble COCTOSIHUSI BEIECTBA. 3aKOH ABOrajJipo M €ro ciencTBus. MousapHbIl
o0beM BemiecTB B Tra3o00pasHOM cocTOsSSHUM. OObEeIMHEHHBIM Ta30BbIi 3aKOH U ypaBHEHUE
MenneneeBa — KnanelipoHa.

Cwmecn BemecTB. Paznuuns Mexay cMECsIMM M XUMHUYECKUMM COeAMHEeHUsIMU. MaccoBast 1 oObeMHast
J0J1 KOMIIOHEHTOB CMECH.

Hemoncmpayuu

OmnbITHI, WUTFOCTPUPYIOIINE 3aKOH COXPaHEHUSI MAacChl BELIECTB.

HaGop mozeneit aToMOB ¥ MOJIEKYI.

HexoTtopsle BeniecTBa KOJIMYECTBOM B 1 MOJIb.

Mojens MoJIsIpHOro 00BbeMa ra3os.

Ilpakmuueckue 3anamusn

N3rorosiienre Moienel MOJIEKyJl HEKOTOPhIX OPraHMYECKUX U HEOPraHUYECKUX BEILECTB.

OuncTka BewecTs pUIbTPOBAHNEM U AUCTIILIANMEH. OUNCTKA BEIIECTB epeKpUCTAILIM3alUEN.

2.2. CTpoenue aToma

ATOM — CJ0KHAaA 4vacTunma. JlokasaTenbCTBa CIIOXKHOCTM CTPOCHMs aroma: KaTOJHbIE W
PEHTIC€HOBCKUE Jy4d, (HOTOAIPQEKT, paanoaKkTUBHOCTb, 3JeKTposin3. IlmaHerapHas Mojenb aroma
3O.Pesepdopna. Crpoenne atoma no H.bopy. CoBpemeHHbIE MpEACTAaBICHHUS O CTPOCHMU aToMa.
KopnyckynsapHO-BOJIHOBON AyaJln3M YacTHL MUKPOMUDA.

CocraB atomHOro sigpa. HykiaoHbsl: IpoTOHBI U HEUTPOHBI. M30TONBI M HYKIHABL. YCTONYMBOCTh
Anep.

DJIeKTPOHHasi 000J104ka aToMoOB. [loHATHE 00 >IEKTPOHHON OpOMTANM M JIEKTPOHHOM OOJaKe.
KBanToBBIE 4yMCHa: TiIaBHOE, OopOuTasbHOE (IMOOOYHOE), MAarHUTHOE M ClUMHOBOe. Pacmpenenenue
3JIEKTPOHOB IO YHEPTETHUECKUM YPOBHSM, HOJYPOBHSAM M OPOUTANISIM B COOTBETCTBHU C MPUHIUIIOM
HauMeHblIeH sHepruu, npuHunom Ilaynu u npasuiom ['yHaa. DneKTpoHHBIE KOHPUTYypalluu aTOMOB
XMUMHMUYECKUX DJIEMEHTOB. BajleHTHbIE BO3MOKHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB. DJIEKTPOHHAs
KJIacCHU(PUKAIMsI XUMUYECKHX 3JIEMEHTOB: s-, P-, -, f-onemMeHTsI.
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Jemoncmpayuu

DotodddexT.

Mopenu opOuTaneil pa3nuyHoit GOpPMBI.

Jlabopamopnuuiit onbim

HaGJHOl[eHI/Ie CIICKTPOB HUCITYCKaHUS W MOTJIOIICHUA COG,Z[I/IHGHI/Iﬁ XUMHUYECCKUX IJIEMCHTOB C IIOMOIIIBIO
CIIEKTPOCKOIA.

Ilpakmuueckue 3anamus

Crtpoenue atoma

2.3. Ilepnoauyeckuii 3akoH u Ilepuoguyeckasi cucrema xXumu4eckux 3jaementos /1. U.
MenpeneeBa

OTKpbITHE MEPHOAUYECKOT0 3aKoHA. [Ipennochuiku: HakoIIeHHE (HaKTOJIOTHMUYECKOTO MaTepHaa,
pabotsl npeamectseHHUKOB (M. B. [leGepeiinepa, A. O. Illankyprya, [Ix. A. Heronennaca, JI. 1O.
Meiiepa), cve3n xumukoB B Kapicpys, nuunoctaeie kadectBa [[. M. MenaeneeBa. Otkpeitue 1. U.
MenneneeBsiM lleproanyueckoro 3akoHa.

Ilepuoguyeckuii 3akoH U crpoeHue aroma. l3oromnbl. COBpEMEHHOE MOHATHE XUMHYECKOTO
aneMeHTa. 3akoHoMepHocTh [.Moszmu. CoBpemenHast ¢opmynupoBka [lepuogudeckoro 3akoHa.
[Tepuonnueckas cucrema U CTpoeHHE aroMa. OU3MYECKU CMBICI MOPSAKOBOIO HOMEpA 3JIEMEHTOB,
HOMEPOB TpYIIbl W Tepuojaa. llepuomnyeckoe M3MEHEHHE CBOWCTB JJIEMEHTOB: paJnyca aToMa;
SHEPTUHM HMOHM3AIMHU; JJIEKTPOOTPHUIATEIBHOCTUA. [IpUYMHBI HW3MEHEHHUS METAUIUYECKUX |
HEMETAINTMYECKUX CBOMCTB OJJIEMEHTOB B TpyINNax M TMepuoAax, B TOM 4YHCIE OOJBIIUX U
cBepxOonpmmx. 3HaueHue Ilepwommueckoro 3akoHa W Ileproguveckodl CHCTEMBl XUMHYECKHX
snemeHnToB JI.M.MeHnneneeBa 1 pa3BUTHS HAYKA U TIOHUMAHUSI XUMAYECKON KapTHUHBI MUpA.
Hemoncmpayuu

Paznuunple BapuwanTel Tabmuubl [lepuogmdeckoil cucTteMbl XUMUYecKux djemeHtoB J[. .
Meunneneesa.

OO6pa31bl IPOCTHIX BELIECTB OKCHIOB M TUAPOKCUAOB 31emenToB 11 nepuona.

Jlabopamopnutii oneim

CpaBHeHME CBOMCTB POCTHIX BEILIECTB, OKCUJIOB U TUIPOKCUIOB 35ieMeHTOoB I mepuona.

2.4. CTpoeHue BeniecTsa

ITonsitne 0 XuMHYeCKoOi cBsA3H. THUIIBI XUMHYECKUX CBSA3EH: KOBaJICHTHAs, HOHHAs, METAJNINUECKAs U
BOJIOPOTHASI.

KoBasnenTHasi xumMmudeckasi cBsi3b. /[Ba MexaHu3Ma 00pa30oBaHUsI 3TOH CBs3U: OOMEHHBINH U JOHOPHO-
akuenTopHelii. OCHOBHBIE TapaMeTpbl 3TOrO TWIA CBS3U: JUIMHA, MPOYHOCTb, YrOJ CBSI3U WU
BAJICHTHBIA yrojl. OCHOBHBIE CBOMCTBAa KOBAJEHTHOUM CBSI3M: HACBIUIEHHOCTh, MOJSPU3YEMOCTh U
MPOYHOCTh. DIEKTPOOTPUIIATENHHOCTh U KIaccu(UKaIis KOBaJCHTHBIX CBS3€H MO ATOMY MPHU3HAKY:
MOJISIpHAsT ¥ HETOJsIpHAas KOBaJICHTHbBIE CBs3H. [ONIpHOCTH CBSI3U M MOJSPHOCTH MOJEKYabl. Criocod
MePEeKPBIBAHUS AIIEKTPOHHBIX OpOUTaNel n Kiaccu(UKaIis KOBATEHTHBIX CBSA3EH M0 3TOMY MPHU3HAKY:
0- 1 M-CBsI3U. KpaTHOCTh KOBAJCHTHBIX CBA3EH M Kiaccu(UKaIMsl UX 0 STOMY MPU3HAKY: OJUHAPHBIE,
JBOMHBIE, TPOMHBIE, MOTYTOPHBbIE. THUIBI KPUCTAJUIMUYECKUX PEHIETOK Y BEHIECTB C ITUM TUIIOM CBSI3H:
aTOMHBIE U MOJIEKYJIsIpHbIe. DU3nNUYeCKHe CBOMCTBA BELIECTB C ATUMHU KPUCTAJTUTMYECKUMU PEIIETKaMU.

18



Honnass xuMu4yeckasa cBsaA3b. KpallHMi cCiy4ail KOBAJCHTHOM IIOJIAPHOM CBs3H. MexaHusm
oOpa3oBaHUsi MOHHOW CBs3U. MOHHBIE KPUCTAIIMYECKHUE PEHICTKH U CBOWCTBA BEIIECTB C TAaKUMHU
KpHUCTAJUIAMMU.

MeTtanjiuveckas XuMH4ecKasi cBA3b. OCOOBIN THI XUMHUYECKOU CBSI3H, CYIIESCTBYIONINI B MeTalIaX
U criaBax. Ee oTauuus U CXOJCTBO C KOBAJICHTHOW M MOHHOM CBsi3siMU. CBOMCTBA METALNTUYECKOMU
CBSI3U. MeTallIn4eCKrne KPUCTAJUIMYECKHUE PEIIETKA U CBOMCTBA BEUIECTB C TAKUMH KPUCTAJLIAMH.
Bogoponnas xumuyeckasi cBsi3b. Mexanu3sm oOpa3zoBaHusi Takoil cBsizu. Ee kmaccudukarus:
MEXMOJIEKYJIIPHAs W BHYTPUMOJICKYJISIpHAs BOJOPOJHBIE CBA3U. MOJIEKYISPHBIE KPUCTAIIIMYECKUE
peleTKr JUIsi 3TOro Tumna CBA3W. POU3NMYECKHE CBOMCTBA BEUIECTB C BOJOPOJHOW CBS3bIO.
buonoruueckas posb BOJOPOIHBIX CBSI3€H B OPraHU3aIliu CTPYKTYp OMOIIOJIMMEPOB.

EnvHas mpupoma XMMHYECKHMX CBSI3€H: HaIW4YUe pPAa3MYHBIX THUIIOB CBS3€H B OJHOM BEIIECTBE,
Mepexo] OJHOTO TUIIA CBSI3U B APYroM M T. 1.

Kommiekcoodpa3zoBanmne. I[loHsiTHE O KOMIUIEKCHBIX coeAuHEHUsX. KoopaumHAIMOHHOE YHCIIO
KOMILTIeKcooOpa3oBatens. BHyTpeHHs st u BHelIH:A cepa komriekcoB. HoMeHKIaTypa KOMIUIEKCHBIX
coequHeHni. VX 3HaueHue.

Jemoncmpayuu

Moenu MOJIEKYN pa3IuyHON ApXUTEKTYPHI.

Mojyen 13 BO3IYIIHBIX MIAPOB IMPOCTPAHCTBEHHOTO PACIOJIOKECHHUS Sp-, SP2-, SP3-THOpHIHBIX
opOuTaneil.

Moienu KpUCTaUIMYECKUX PEMIETOK PAa3IMYHOTO TUIIA.

Mogemu monexyn JIHK u Genka.

Jlabopamopnusie onvimot

B3anMoelficTBe MHOTOAaTOMHBIX CITUPTOB C (DETMHTOBOM KHIAKOCTHIO.

KauecTBenHnsbie peakinu Ha noHbI Fe2+ u Fe3+.

2.5. lToaumepsbl

Heopranuuyeckue mnosumepsbl. [losmmepsl — MOpoCTbie BEIIECTBA C ATOMHOW KPHUCTAJUTMYECKOM
PELIETKOMN: alNIOTPOIHBIE BUAOM3MEHEHHUs yriiepoa (anmas, rpadur, kapous, QyiepeH, B3aUMOCBS3b
rubpuan3auy opourtanseii y aToMoB yriepoia C MPOCTPAHCTBEHHBIM CTPOEHUEM aJIOTPOITHBIX
MOAU(UKAII); CEeH U TEJUTYp LIETOYEUHOTO CTPOCHHUS.

[Tonumepsl — CHOXKHBIE BEIIECTBA C ATOMHOW KPUCTAJTMYECKOW PEHIETKOW: KBapl, KpeMHe3eM
(IMOKCHUIHBIE COENUWHEHHS KPEMHHUS), KOPYHI (OKCH]Il QJIIOMHHHS) U AQIIOMOCHIMKATHI (ITIOJIEBBIE
IITAaThl, CII0/1a, KaoJuH). MuHepaisl ¥ ropHble mopoabl. Cepa miactudeckas. MuHepaibHOE BOJOKHO
— acbOect. 3HayeHHE HEOPTaHUYECKUX MPHUPOTHBIX TMOJIUMEPOB B (HOPMHUPOBAHMM OJHOM U3
reoJIOTHYEeCKrX 000JI049eK 3eMIIN — JTUTOCHEPHI.

Opranuyeckue mnoaumepbl. CrocoObl WX TMONYYEHHS: pEAKUUU NOJUMEpH3AlMH U PeaKluu
nojaukoHAeHcauu. CTPyKTypbl MOJHMMEPOB: JIMHEWHBIC, PAa3BETBICHHbIE WU MPOCTPAHCTBEHHBIE.
CTpykTypupoBaHHE TMOJMMEpPOB: BYJIKAaHU3AlMUsA KaydyKoB, MOyOJieHHE OENKOB, OTBEpKICHHE
MOJIMKOHICHCAIIMOHHBIX MoIrMepoB. Kiiaccudukaiys moJmMepoB Mo pa3THvHbIM MPU3HAKAM.
emoncmpayuu

Konnekuun ninactmace, KaydykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MTOPO/I.

MunepanbHOE BOJIOKHO — acOecT — ¥ U3/AeTHs U3 HeTo.

Monenu monekyn 6enkos, JJHK, PHK.

Jlabopamopnwie onvimot

O3zHakoMIieHHE ¢ 00pa3liaMu TIaCTMACC, BOJIOKOH, KAy4yKOB, MUHEPAJIOB M TOPHBIX TOPO/I.
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IIpoBepka ImracTMacc Ha DSJIEKTPUYECKYIO IMPOBOAUMOCTb, TOPHOYECTb, OTHOLICHUE K pacTBOpam
KHCIOT, MICI0YSH U OKUCIIMTECIICH.

CpaBHEHHE CBOWCTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX [1JIACTMACC.

[TonydyeHnue HUTEN U3 KalIPOHOBOM WJIM JIABCAHOBON CMOJIBIL.

OOHapyxeHue xJopa B IOJIMBHHUIXJIOPUIIE.

2.6. lucnepcHbie CUCTEMbI

Ilonsitne o aucmepcHbIX cucremax. Knaccupukamuss AMCHEPCHBIX CHUCTEM B 3aBHCHMOCTH OT
arperaTHOTO COCTOSIHUS AUCIIEPCHOHHOM Cpelbl M JUCTIEPCHOM (ha3bl, a TAaKXKe 10 pa3Mepy X YacTHIl.
I'pyOoaucniepcHble CHUCTEMBI: 3MYJIbCUU U CYCNEH3UU. TOHKOIUCHEpPCHBIE CHCTEMBI: KOJIJIOUHBIE
(30JI1 M renM) U UCTUHHBIE (MOJIEKYJISIpHBIE, MOJIEKYJISPHO-UOHHbIE U MOHHBIE). Dddexr Tunpans.
Koarynsiuus B koJmouHbIX pacTBopax. CHHEpE3UcC B TelisX.

3HaueHMe JUCHEPCHBIX CHCTEM B KHMBOWl W HEKUBOW NpUpoAe, U NPAKTHYECKON KU3HU
yeJi0BeKa. DOMYJIbCUHM U CYCIEH3UU B CTPOUTEIBCTBE, MUIIEBOM U METUIIMHCKON MPOMBIIIIEHHOCTH,
KocMeTuke. bruonornueckue, MEAUIIMHCKNE U TEXHOJIOTUYECKUE 30JIM. 3HAUEHUE TeJieil B OpraHn3aiuu
XKUBOM MaTtepuu. buonornueckue, numiesble, MEAUIIMHCKHE, KocMeThyeckue renu. CHHepe3nuc Kak
(dakTop, ompenensolUuii CPOK TOJHOCTU MPOAYKUIMH Ha OcCHOBe reineid. CBepThIBAHME KPOBHM Kak
OMOJIOTHYECKUI CHHEPE3UC, €0 3HaAUEHUE.

Hemoncmpayuu

Buipl tucnepcHbIX CUCTEM U UX XapaKTepHbIEe MPU3HAKU.

[TpoxoxaeHue Tyda cBeTa yepe3 KOJJIOUIHbIE M HICTUHHBIC pacTBOpbI (3 dext Tunmans).
Jlabopamopnusie onvimot

[Tonyuenue cycneH3uu cepbl U KaHUGOIH.

[Tonyuenue sMynbCHH PACTUTEIHLHOTO Maciia U OeH301a.

[Tonyuenue 305 kpaxmana. [lomydenue 305 cepsl U3 THOCYIb(GATa HATPUSI.

2.7. XumMHu4yecKue peakunu

Knaccupukauuss XuMHYECKHX PeaKUil B OPraHu4yecKoid M1 Heopranuyecko xumuu. [loustue o
XUMHUYECKOM peaknuu. Peaknuu, wuaymme ©0e3 H3MEHEHHS KayeCTBEHHOTO COCTaBa BEIECTB:
aJuIOTpOoNU3auus U u3oMepusauus. Peakuuu, uaymuye ¢ I3MEHEHUEM COCTaBa BELIECTB: MO YHUCITY U
XapakTepy pearupymiiux M O00pa3yIolMXcs BeEIIeCcTB (pa3joyKeHHUs, COCTUHEHHs, 3aMEIICHHS,
oOMeHa); MO0 M3MEHEHHMIO CTETNEeHEW OKUCICHHS 3JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE U
HEOKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIHH); 1o  TemaoBoMmy  3ddexty  (3x30- U
SHIOTEpMHUECKHE); MO ¢aze (roMO- U TeTEpPOreHHbIC); [0 HaIpaBJICHHIO (OOpaTuMble U
HeoOpaTHMbIE); TIO HCIIOJIB30BAHMIO KaTalu3aropa (KaTaJUTHUYeCKUEe W HEKaTaIUTHUYecKue); IO
MeXaHU3MY (paauKaibHble, MOJIEKYISPHBIE U HOHHBIE).

BepoiTHOCTL NMpPOTEKAHMA XMMHYECKHX peakuuil. BHyTpeHHsAs SHeprus, >HTaubNUsA. TennoBou
b dekT xuMmuueckux peakiuil. Tepmoxumuueckue ypaBHeHHs. CTaHIapTHAs SHTAJIBIHUS PEaKiuil u
oOpa3oBanus BeniecT. 3akoH ['. U. I'ecca u ero crneactBus. DHTponus.

Cxopoctb xumu4eckux peaknui. [Tonsatue o ckopoctu peakuuil. CKOpOCTh TOMO- M FE€TEPOr€HHOM
peakuuu. OHeprus akTupauuu.@akTopsl, BIUAIOLIME HA CKOPOCTh XMMHUYecKOW peakuuu. [Ipupona
pearupyromux BemiecTB. Temneparypa (3akoH Banut — T'odda). Konuentpanus. Karanuzaropsr u
KaTaJau3: TOMO- U IETEPOTEHHBIM, UX MeXaHU3Mbl. DEPMEHTHI, UX CPAaBHEHUE C HEOPraHUYECKUMU
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KaTajau3aTopaMiu. 3aBUCHMOCTh CKOPOCTH PEAKIIHIA OT MOBEPXHOCTH COTIPUKOCHOBEHHSI PEArHPYIOIIHX
BELIECTB.

O0paTuMoOCTh XHMMHYECKHX peakunuil. XuMudeckoe paBHOBecue. [loHATHE O XUMHUYECKOM
paBHOBecuH. PaBHOBeCHBbIC KOHIICHTpaluu. JIMHAMHUYHOCTH XMMHUYECKOTO paBHOBecHs. DakTopsl,
BIIUSIIONIME HA CMEIICHUE pPABHOBECHS: KOHIICHTpAILUs, IaBJICHHE, Temmeparypa (mpuHiun Jle
[larense).

Jemoncmpayuu

[IpeBpanienue kpacHoro ¢ocdopa B Oeiblif; KHCIOPOAa B 030H.

Mopenu O6yrana u u300yraHa.

[Tonyuenue kucnopoaa U3 NepoKCHIa BOJIOPOAa U BOJABI; A€TrUApaTalMsl 3TaHOJIa.

Henouka mpeBpamenniit P — P205 — H3PO4; cBoiicTBa yKCYCHOM KHCIIOTHI; PEAKIMH, UIYIIHUE C
o0Opa3oBaHHEM 0CaJiKa, ra3a U BOJIbl; CBOMCTBAa METAJIJIOB, OKUCIICHHUE ajbJAETUAa B KUCIOTY U CIIUPTA B
aJbJIeTUI.

Peakimu ropeHust; peakiuu SHI0TEPMHUYECKHAE Ha TIPUMEpE peakluy Pa3iokeHHs (dTaHO A, KATHHHOM
CeNIUTPBI, OWXpoMara aMMOHHS) H OK30TEPMHUYECKHE Ha TIPUMEpPEe PEaKIMil COeIUHEHUS
(obOecuBeunBaHue OPOMHOM BOJBI M pacTBOpA MEepMaHTaHATa Kajdus ITHJIEHOM, TallleHWe W3BECTH U
ap.).

B3aumoielicTBrE IIMHKA C PACTBOPAMH COJITHON M CEPHOM KUCIIOT MPH PAa3HBIX TEMIIepaTypax, pa3HbIX
KOHLIEHTPALIUAX COJSTHOW KHCIIOThI; pa3iosKeHHE epOoKCHIa KUCIOpoAa ¢ MOMOIIbI0 OKCHAAa MapraHia
(IV), xaTanasbl CBIpOTO Msca U CHIPOro KapToders.

B3anMoselicTBue mMUHKA Pa3IWYHONW MOBEPXHOCTH (TIOPOINKA, MBUIH, TPaHYN) ¢ KUCIOTOW. Mojenb
«KHIISILETO CIOSD.

Cwmemenne paBHoBecusi B cucteme: Fe3+ + 3 CNS- «—— Fe(CNS)3; omblieHne XUPOB, PEaKIuu
aTepuUKaIIH.

3aBUCUMOCTD CTETICHH SJIEKTPOJIUTUYECKON TUCCOLMAIMU YKCYCHOM KHCIOTHI OT pa30aBieHUsI.
CpaBuenue cBoiictB 0,1 H pacTBOpoB CepHOI U CEpHUCTON KUCIOT; MypaBbUHON U YKCYCHOM KHCIIOT;
TUAPOKCUIOB JIUTUS, HATPUS U KaJHsL.

Jlabopamopnuvie onvimot

[Tonyuenue KuciIOpoa pa3ioKeHUeM epoKCHIa BOJIOpoia U (UITK) epMaHraHaTa Kausl.

Peakuuu, naymue ¢ obpazoBaHueM Ocajka, raza WU BOJBI JUIsl OPraHUYECKUX U HEOPraHMYECKUX
KHCJTIOT.

Ilpakmuueckue 3anamusn

CKOPOCTh XMMUYECKUX PEAKIIUMN.

2.8. PacTBOpBI

IlonsiTue o pacrBopax. ®u3NKO-XUMHUYECKasI PUPOJIa PACTBOPEHUS U PacTBOPOB. Bzaumopeiictue
pacTBOpUTENS W PAaCTBOPEHHOro BemiecTBa. PacTtBopumocTs BemiecTB. CrocoObl  BBIpaKEHUS
KOHIIEHTPAIIMU PACTBOPOB: MACCOBas I0JIsI PACTBOPEHHOTO BelecTBa (ITPOLIEHTHA ), MOJIAPHASL.
Teopusi 3/1eKTPOIMTHYECKON auccOUANMH. MexaHu3M AUCCOLMALIMM BEIIECTB C Pa3IMYHBIMHU
TUMIAaMU  XUMUYECKHX CBsi3eil. Bkmag pycckux y4eHbIX B pa3BUTHE TMpeACTaBlIeHUl 00
ANEKTPOJUTUYECKOW  nucconuanuu. OCHOBHBIE — TOJIOKEHUS  TEOPHUH  AJIEKTPOJIUTHUYECKOUN
mucconuanuu. CTeneHb dJIeKTPOIUTHUECKON aucconranuu U (HakTopsl ee 3aBucuMocT. CUITbHBIC U
CPEIIHUE AIEKTPOJIUTHI.

Juccoumannst Boabl. Bonopoausiii nokazarens. Cpena BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB. Peakuuu
oOMeHa B BOJIHBIX PacTBOPAX DIEKTPOIUTOB.
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I'uaposm3 kak o0MeHHbIH mnpouecc. HeoOpaTuMblil THAPOIN3 OPraHUYECKHUX U HEOPTaHMYECKHX
COCJIMHEHUH U €ro 3Ha4YCHUE B MPAKTHUECKOU JeATeNbHOCTH YenoBeka. OOpaTUMBIN THIIPOJIN3 COJIEH.
Crynenuatslii Tupoaus. IIpaktudeckoe NnpuUMeEHEHHE TMIpoiau3a.l uaposin3 opraHM4ecKUX BEILECTB
(OenkoB, XKHMPOB, YTIEBOAOB, MOJUHYKICOTHIOB, AT®D) um ero OHONIOrMYecKOoe W MPAKTHUECKOE
3HayeHue. OMblIeHHE KUPOB. Peakius stepupukanim.

Jemoncmpayuu

CpaBHeHUE JEKTPONPOBOJHOCTH PACTBOPOB AIEKTPOJIUTOB.

CMmenieHne paBHOBECHS AUCCOLMALINN CI1a0BIX KUCIIOT.

WHaukaTophl 1 MN3BMEHEHUE UX OKPACKH B pa3HbIX Cpeaax.

CepHOKHCIIBIN U (pepMEHTATUBHBIN TUPOJINU3 YTIEBOIOB.

I'unponus xapOoHATOB, Cynb(PaTOB M CHJIMKATOB IIENOYHBIX MeTaioB; HUTpaTtoB cBuHUa (II) wmm
LMHKA, XJIOpUJa AMMOHHUS.

Jlabopamopnwtii oneim

XapakTep AMCCOLMAIUHU PAa3IUNYHbIX THIPOKCHIOB.

Ilpakmuueckoe 3anamue

[IpuroToBiieHne pacTBOPOB PA3INYHBIX BUJIOB KOHIIEHTPALMH.

2.9. OKHCIUTEIBbHO-BOCCTAHOBUTE/IbHBIC PEAKIMH.
DJIeKTPOXMMHYecKHe MPoLecchl

OkucIuTEeIbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CreneHb OKucIeHUs. BoccranoButenun u
okuciutenu. OKuCIeHHME U BOCCTaHOBIEHHE. BaxHellline OKHUCIUTENM U BOCCTaHOBUTEIU.
BoccranoButensHble  CBOWCTBA  METaUIOB —  MPOCTHIX  BemiecTB.  OkuciaurenbHble U
BOCCTaHOBUTEJIbHBIE CBONCTBA HEMETAZIOB — MPOCTBHIX BellecTB. BoccTaHOBUTENbHBIE CBOMCTBA
BEIIECTB, OOpa30BaHHBIX dSJEMEHTaMH B HHU3MIEH (OTPUIIATETILHOM) CTENEHHW OKHUCIICHUS.
OKHCIUTENTbHBIE CBOMCTBA BEIIECTB, OOpPa30BaHHBIX 3JEMEHTAMH B BBICHICH (ITOJOKUTEIHLHOM)
cTeneHn oOKucieHus. OKHUCIUTENbHbIE U BOCCTAHOBUTEJIBHBIE CBOWMCTBA BEIIECTB, OOpPa30BAaHHBIX
AJIEMEHTAaMU B IPOMEXKYTOUHBIX CTETICHAX OKHCICHUSI.
Knaccupukauusi OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX Ppeakuuil. Peakiuum MexaroMHOro U
MEXMOJICKYJSIPHOTO  OKHCIICHUS-BOCCTAHOBJICHUSA. Peakiuuu BHYTPUMOJEKYISIPHOTO OKHCICHHS-
BOCCTaHOBJIEHUS. Peakiium caMOOKHUCIIEHUI-CaMOBOCCTAHOBIICHUS (AUCTIPOIIOPLIMOHUPOBAHUS).
MeToapl  cOCTaBlEHUSI YpPaBHEHHUH  OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIX peakuuid. Meroa
aNIeKTpOHHOTO OamaHca. BnusHue cpeapl Ha TPOTEKaHHWE OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
MIPOLIECCOB.
XHMHYeCKHEe MCTOYHMKH TOKA. DIEKTPOJHBIC MMOTCHIMANbL. Ps CTaHIApTHBIX SIEKTPOIHBIX
MOTEHIIMATIOB (DJEKTPOXUMHUUYECKUN psJl HANpsHKEHUH MeTauioB). ['anbBaHUYECKHE JIEMEHTHl U
MPUHIUIEI UX paboThl. CocTaBiIeHHE ralbBAHUUYECKUX 3JeMeHTOB. O0pa3oBaHKe ralbBaHUUECKUX Map
MIpU XUMUYECKHUX IMpoleccax. ['aqbBaHUYECKUE SJIEMEHThI, NMPUMEHSAEMbIE B JKU3HHU: CBUHLOBas
aKKyMYyJsiITOpHas Oatapesi, HUKeIb-KaJMUEBbIe OaTaper, TOTUTUBHBIC AJIEMEHTHI.
JIEeKTPOJIM3 PACILUIABOB M BOJAHBIX PACTBOPOB 3JIeKTPOJIMTOB. [Iponeccel, mpoucxonsdiue Ha
KaToJle U aHOJE. YPABHEHUS 3JIEKTPOXUMUYECKUX MPOLIECCOB. DJIEKTPOJU3 BOJAHBIX PAaCTBOPOB C
WHEPTHBIMU 3JIEKTPOJaMHU. OJEKTPOJU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMU 3JIEKTPOJAMHU.
[IpakTHueckoe NpUMEHEHHE IEKTPOJIN3A.
Jemoncmpayuu
BoccranoBnienne quxpomara Kajnus HHHKOM.
Boccranosnenue okcuna menu (I1) yrnmem u Boopoaom.
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BoccranoBnenue quxpomara Kajiusi STUIOBBIM CIIUPTOM.

OxkucIUTENbHbIE CBOMCTBA a30THOM KHUCTIOTHI.

OxkucnuTenbHbIE CBOMCTBA TUXpOMATa Kajusl.

["anpBaHMUECKUE 2TIEMEHTHI U OaTapeUKHU.

Dnektponus pactBopa xynopuaa meau (II).

JlabopaTopHbIe ONbITHI

B3anmoneiicTBre METAJIJIOB ¢ HEMETAJUIAMHU, a TAKKE C paCTBOPAMU COJIEN U paCTBOPaMU KHCIIOT.
B3anmopeiicTBre cepHOM M @30THOM KUCIIOT C MEABIO.

OxkucnuTensHbIE CBOMCTBA IEpMaHTaHaTa KaJlusl B pa3JIMUHbIX cpeaax.

2.10. Knaccupuxanus semects. IlpocToie BemecTsa

Kunaccupukanusa Heopranumveckux BemecTB. [IpocTeie u cnoxkHple BemiecTBa. OKCHABI, HX
kinaccuukanus. [wapokcunsl  (OCHOBaHUS, KHUCJIOPOJACOJEpKAIME  KUCTOTHI, amMpOTEpHbIE
ruapokcuabl). Kucnotel, ux xmaccupukauus. OcHoBanus, ux kinaccupukanus. Conu cpeaHue,
KUCJIbIe, OCHOOBHBIE M KOMIIJICKCHEIE.

Metasiabl. [lonoxxeHne MeTauIoB B MEPUOIUYECKON CUCTEME M OCOOEHHOCTH CTPOSHHUSI WX aTOMOB.
[IpocTrie BemiecTBa — METaJUIBI: CTPOCHUE KPUCTAJUIOB U METAJUTMYECKass XUMU4YecKast CBs3b. OO01me
(u3UYeCKue CBOMCTBA METAUIOB M WX BOCCTAHOBHUTEIIBHBIE CBOWCTBA: B3aWMOJCHCTBHE C
HeMeTaulaMu  (KHCJIOPOJIOM, TaJOTe€HaMH, CEpOM, a30TOM, BOJOPOJOM), BOJIOM, KHCIOTaAMH,
pacTBOpaMHu  COJIeH, OpPraHWYECKMMH BEIIECTBaMM (CIUpPTaMH, TaJlOTCHAJTKaHaMH, (EHOJIOM,
KHCJIOTaMH), meaodyaMu. OKCHIIBI ¥ THAPOKCHIBI METAJIJIOB. 3aBUCUMOCTh CBOMCTB 3THUX COCAMHCHHI
OT CTEIEHEN OKUCICHHS METAJIJIOB. 3HAUEHUE METAJJIOB B IPUPOJIE U )KU3HU OPTaHU3MOB.

Koppo3us meraioB. [lonstue koppo3un. XuMuueckass KOppo3usl. DICKTPOXUMHUYECKasT KOPPO3HUs.
CrocoOpl 3aIUTHl METAIOB OT KOPPO3HUH.

O0mme crmocodbl MoJyYeHHs] MeTaJJIOB. MeTamisl B npupoae. MeTamutyprus U €€ BHIbL: MHPO-,
TUJPO- U DIEKTPOMETAIUTYPIHsi. DJIEKTPOJIU3 PACIJIaBOB M PACTBOPOB COEAMHEHHM METAJUIOB U €ro
MPAKTUYECKOE 3HAYCHHUE.

Hemetanusbl. ITlomoxenne HemeramwioB B Ilepumomumueckold cucreme, OCOOCHHOCTH CTPOCHHUS HX
aTOMOB.  OJIEKTPOOTPHULIATEILHOCTh.  biiaropojHbie  ra3pl.  JJEKTPOHHOE CTPOCHUE aTOMOB
0JIarOPOTHBIX TA30B U OCOOCHHOCTH MX XUMUYECKUX M (PU3UYECKUX CBOMCTB. HemeTamisl — mpocTeie
BemlecTBa. VX aroMHOe M MOJIEKYISIpHOE CTpoeHHe HuX. AJoTponus. XHUMHYECKUE CBOMCTBA
HeMmeTauioB. OKHUCIUTEIbHBIE CBOMCTBA: B3aMMOJCHCTBHE C MeETajulaMU, BOJIOPOJOM, MEHEe
3JIEKTPOOTPHUIIATEIIbHBIMU HEMETAJIJIaMU, HEKOTOPBIMU CJIOKHBIMH BEIIECTBaMU. BoccTaHOBUTEIbHBIE
CBOWMCTBA HEMETAUIOB B peakuusXx ¢ (QTopoMm, KHUCIOPOJOM, CIIOKHBIMH BEIIECTBAMH —
OKUCITUTENAMU (a30THOM U CEPHOM KUCIOTAMHU U Jp.).

Hemoncmpayuu

Komnexuus «Knaccuduxarys HeOpraHn4ecKuxX BEeUIECTBY» U 00pa3Ilbl MPeICTaBUTENEH KIIACCOB.
Komnexuus «Knaccuduxarysi opraHi4ecKux BEIIECTB» U 00pa3Iibl MPEeICTaBUTENEH KIIACCOB.

Mogenu KpUCTAIUIMYECKUX PEIIETOK METAJIOB.

Konnekuust MeTannoB ¢ pa3HbIMH (PU3UIECKHUMH CBOHCTBAMHU.

B3aumopeiicTBue IUTHS, HaTpUsl, MarHusl U Kejie3a C KUCIOPOJAOM; LIETOYHBIX METaJUIOB C BOJIOM,
cnupraMu, PeHOJIOM; IIMHKA C PaCTBOPAMHU COJISTHOW M CEPHOM KHUCIIOT; HATPUS C CEPOM; allFOMUHHUSI C
HOJI0M; JKeJie3a C paCTBOPOM MEJTHOTO KyIopoca; allOMUHHUS C PACTBOPOM €IKOT0 HATpa.

OKcHbl ¥ TUIPOKCUIBI XPOMA.

Koppo3sust MeTanioB B 3aBUCUMOCTH OT YCJIOBHIA.
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3ammuTa METaJIoOB OT KOPPO3UU: 00pa31bl KHEPKABEEK), 3AIIUTHBIX TOKPBITUH.

Komnekuus pyn.

DNEKTPOIN3 paCTBOPOB COJIEH.

Mojienu KpUCTAIITMUECKUX PEIIeTOK Hoa, anMasa, rpadura.

Amnotponus ¢pochopa, cepbl, KHCIOPOaaA.

B3aumonelicTBue Bo10poia ¢ KUCIOPOAOM; CYpbMBbI € XJIOPOM; HaTpuUsl ¢ HOJIOM; XJIOpa C pacTBOPOM
OpomuIa Kamusi; XJIOPHOW U CEPOBOJOPOTHOM BOJIBI; OOSCIIBEUMBAHIE OPOMHON BOJIBI STUJICHOM HIIU
alleTUJICHOM.

Jlabopamopnuie onvimul

O3HakoMJieHHE ¢ 00pa3LaMu IpeCTaBUTENEH KI1aCCOB HEOPTAaHUYECKUX BEILECTB.

O3HakoMJieHHE ¢ 00pa3laMu IpeCTaBUTENEN KIacCOB OPraHMYECKUX BEIIECTB.

O3HakoMJIEHHE C KOJUIEKIIUEN Py.

[Tony4yenue kucIopoia U €ro CBOMCTBA.

[Tosydenune BO10pOAa U €r0 CBOMCTBA.

[Tony4yeHune mIacTUYECKOM Cepbl, XHMHUYECKHE CBOMCTBA CEPBI.

B3anmopeiicTBre METAIIIIOB ¢ PaCTBOPAMH KUCJIOT U COJIEH.

CaoiicTBa yriisi: aACcOpOIMOHHBIEC, BOCCTAHOBUTEIIBHBIE.

B3anmopeiicTBie IMHKA WU ATIOMUHUS C paCTBOPAMH KHUCIIOT U LIEJIOYEH.

OxkparmBaHue MIaMEHH KaTHOHAMH IIEJOYHBIX U IIEJIOYHO3EMETbHBIX METAJIIOB.

2.11. OcHOBHBIE KJIACCHI HEOPTAHUYECKHX M OPraHUYECKHUX COeMHEeHU

Bonopoanbie coennHeHusi HemerasioB. [lomydyeHne amMMuaka M XJIOPOBOJOPOJAa CHUHTE30M U
kocBeHHO. du3ndeckue cBoiicTBa. OTHOIICHUE K BOJIC: KMCIIOTHO-OCHOBHEIC CBOMCTBA.

Oxcuabl M1 aHTHAPUIBLI KapOOHOBBIX KHCJI0T. HeconmeoOpasyrome u cosieoOpas3yronme OKCHIbI.
Kucnotueie okcunapbl, ux cBoiicTBa. OCHOOBHBIE OKCHIBI, UX CBOWCTBA. AM(OTEpHBIC OKCHUIIBI, UX
CBOMCTBA. 3aBUCHUMOCTh CBOMCTB OKCHJOB METAUIOB OT CTEMNEHU OKHUCJICHUS. AHTUIPHUIBI
KapOOHOBBIX KHCIIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.

Kuciiorsl opranuveckue M HeopraHmuyeckme. KucioTbl B CBETE€ TEOPHUHM HSJIEKTPOJUTHUYECKOM
muccormanuu. KucnoTrel B cBeTe NpOTONHMTHYECKOW Teopun. Kiaccudukamus opraHUYecKUx H
HEOPraHMYeCKnX KuCaoT. OOmme CBOWCTBA KHUCIOT: B3aUMOJCUCTBHE OPraHMYECKUX |
HEOPraHMYECKHX KHUCIOT ¢ METa/UIaMH, OCHOOBHBIMU M aM(OTEPHBIMH OKCHJIAMH W THUIPOKCHIAMH,
coJisiMH, 00pa3oBaHUE CIIOKHBIX 3(PupoB. OCOOEHHOCTH CBOWCTB KOHIICHTPHPOBAHHOW CEPHOH |
a30THOM KUCIIOT.

OcHoBaHHsI OpraHuyYecKue U Heopranuyeckue. OCHOBaHUSI B CBETE TEOPUHU DJIEKTPOJUTUUECKOM
muccormand. OCHOBaHHMS B CBETE NPOTOJMTHYECKOW Teopuu. Kiaccudukamuss opraHMYeCKHX H
HEOpPraHWYECKUX OCHOBaHUU. XHWMHMYECKHE CBOMCTBA III€JI0YEH M HEPACTBOPUMBIX OCHOBAHMM.
CBoiicTBa OECKUCIOPOIHBIX OCHOBAHUN: aMMHaKa M aMUHOB. B3auMHoOe BIIHMsIHHE aTOMOB B MOJIEKYJIE
aHWJIMHA.

AM@oTepHble OpraHuYecKrue U HeOpraHu4veckue coeaMHeHusi. AM(POTepHbIE OCHOBAHHUS B CBETE
MPOTOJIUTUYECKOW Teopuu. AMMOTEPHOCTh OKCHIOB U THAPOKCUAOB TMEPEXOJHBIX METAJUIOB:
B3aMMOJICHCTBHUE C KUCIIOTAMH U IICIOYaMHU.

Coumn. Knaccudukanust 1 xumudeckue cBoicTBa coseil. OCoOOEHHOCTH CBOWCTB COJIEH OpraHMYeCKUX
Y HEOPTraHUYECKUX KUCIIOT.

I'eneTnueckas cBsI3b MEXKIY KJIACCAMHM OPraHUYEeCKHUX M HeOPraHu4YecKux coequHeHuii. [lonsrue
O TEHETHYECKOM CBSI3M U TEHETUYECKUX pAJaX B HEOPraHMYECKOW W OPraHUYeCKOW XHMUH.
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['enetnyeckue psapl MeTauia (Ha TpUMEpe KalbliUs W Keje3a), HeMerauia (Cepbl U KpEeMHUs),
IIEPEXOIHOTO 3JIeMEHTa (LMHKA). ['eHeTuueckne psbl U FEHETUYECKas CBSI3b B OPraHUYECKON XUMUM.
EnnHCcTBO MUpa BelecTs.

Jemoncmpayuu

Konnekuu KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHJIOB, IEMOHCTPAIMS UX CBOMCTB.
B3aumoneiicTBue KOHLUEHTPUPOBAHHBIX a30THOM U CEPHOM KMCIIOT, a TakkKe pa30aBIEHHOW a30THOM
KHUCJIOTBI C MEJIBIO.

Peakius «cepeOpsiHOTO 3epKaiay it MypaBbHHOMN KHCIIOTHI.

B3aumopeiictBue pactBopa T'MIpOKCHIa HATpUsl C KUCIOTHBIMM okcuaamu (oxcuaoMm docdopa (V)),
aM(OTEPHBIMU THAPOKCHIAMH (THIPOKCHIOM LIUHKA).

B3anmopeiicTBue aMMuaka ¢ XJ0pOBOJIOPOIOM U BOJAOW. AHATOTUYHO VIS METHJIAMUHA.
B3aumonelicTBue aMMHOKUCIIOT € KUCIOTaMU U 1iesiodamu. OcyliecTBIeHnEe ePEX010B:

Ca — CaO — Ca3(P0O4)2 — Ca(OH)2

P — P205 — H3PO4

Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br2

Jlabopamopnusie onvimot

[Tonyuenue 1 cBOWCTBA YIIIEKUCIIOrO rasa.

CBoiicTBa COJISIHOM, cepHOH (pa30aBiIeHHOMN) U YKCYCHOM KUCIOT.

BsaumoneiictBue rupokcuaa HaTpus ¢ cossiMu (cynbgparom Menu (1) u xaopugom ammoHus).
Paznoxxenue rupokcuia MeIu.

[Tonydyenue u ampoTepHbIe CBOWCTBA THAPOKCHIA ATFOMUHHS.

[Tonydenue xKecTKO BOJbI U U3YUEHUE €€ CBOMCTB.

YcrpaHeHue BpeMEHHOM 1 TOCTOSIHHOW KECTKOCTH.

Ilpakmuueckue 3anamus
[TonydyeHue XJI0pOBOIOPOIA M COTSTHOM KUCIOTHI, KX CBOWCTBA.
[Tosnydenne aMmMuaka, €ro CBOMCTBA.

2.12. XuMus 3J1eMEeHTOB

S-DJIEeMEHTHI
Boaopoa. /IBolicTBEHHOE IOJIOXKEHHE BOJOpPOJA B IMEPUOJUYECKON cucTteme. M3oTombl Boaopoja.
Tsxenas Bojga. OKHMCIHUTENBHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA BOJOPOJA, €r0 IMOJyYEHUE H
npuMeHeHue. Posib Bo1opo/ia B )KUBOM M HEXKHBOU MPUPO/IC.
Bopa. Ponp BoOapl Kak CcpenooOpas3yromiero BemiecTBa KJIETKH. JKOJOTHYECKHE AaCIeKThI
BOJOIIOIB30BaHUS.
JuemeHThl IA-rpynnbl. Illenounsie Metamnel. OOmias xapakTepUCTHKA IIEIOYHBIX METAIJIOB Ha
ocHOBaHuU nosoxenus B [lepuoanueckoii cucteme snementoB J.M.MenzeneeBa u CTpoeHUsI aTOMOB.
[Tonyuenue, ¢Qusmveckne W XUMHYECKHE CBOWCTBA IIEIOYHBIX MeETaIOB. KaTHOHBI IIETOYHBIX
METaJJIOB KaK BakHeMas xumudeckas ¢opMa WX CYIIECTBOBAHHMS, PEryIATHBHAS POJb KaTHOHOB
KaJlusg U HaTpus B )KUBOU KieTke. [IpupoiHble coeIMHEeHNs HAaTpUs U KaJlus, UX 3HaYEHUE.
daemeHThl IIA-rpynnbl. OOmias XapakTepUCTHKA INETOYHO3EMENbHBIX METAIJIOB W MarHus Ha
ocHoBaHuu mnoJoxxenuss B Ilepuoanueckoit cucreme snementoB [[. M. MengeneeBa u cTpoeHUs
atomoB. Kanbiuii, ero moxydeHnue, pu3anveckre U XMMHUYECKHE CBOWCTBA. BakHeiilue coennHeHUs
KaJbIUsl, NX 3HaYeHHE U mpuMeHeHnne. Kanpuumii B mpupoie, ero Ouoiornyeckas pob.
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p-DIeMEeHThI

AmoMuHMi. XapakTepuCTHKa alIOMHUHHSA Ha OCHOBaHMM MosiokeHus B [lepuoamueckoil cucreme
anemenToB Jl. 1. MenzeneeBa u crpoerus aroma. [lomydenue, ¢puszndeckue M XMUMUYECKHE CBOWCTBA
ATIOMUHUS. BaxkHelme coeAMHEHNs aTllOMUHUA, UX CBOMCTBA, 3HAYEHWE U IpUMeHeHue. [IpupoaHbie
COCIMHEHUS ATFOMUHUS.

Yraepoa m xkpemumid. OOmias xapakTepUCTHKa HAa OCHOBAHMHM WX MOJOXKeHMs B [lepuoanueckoit
cucreme JI. W. MenneneeBa u crpoenus atoma. llpocteie BemiecTBa, 0Opa3OBaHHBIC STHMHU
anemMeHTaMu. OKCHUIBI W THAPOKCUIBI yIJepoJa U KpeMHHUA. BaxHeWnue coiu YrojbHOW U
KpEeMHHEBOM KucnoT. CHMKaTHast TPOMBIIIIICHHOCTb.

I'anorennl. OOmas XapakTepuCTHKa TaJOTEHOB HAa OCHOBAaHUM MX ToJIokeHUs B [lepmoamueckoit
cucreme sneMeHToB J[. M. MenzaeneeBa u CTpoeHHs aTOMOB. ['ajloreHbl — MpOCThIE BEUIECTBA:
CTPOEHUE MOJIEKYJ, XUMHYECKHE CBOWMCTBA, MOJYYEHHE W TNpUMEHEHHE. BaxkHeilline coequHeHus
rajoreHoB, MX CBOWCTBA, 3HAYCHWE M NpuUMeHeHHe. ['anorensl B mnpupoie. buosiormueckas posb
raJIoreHoB.

Xajbkorenbl. O01Ias XxapakTepUCTHKA XaITHbKOT€HOB HA OCHOBAaHHMH MX TOJI0KeHus B [lepuoguaeckoit
cucrteme aneMeHToB [[. M. MeHneneeBa U CTpOEHHS aTOMOB. XallbKOT€Hbl — MPOCThIE BEIECTBA.
Amnorponusi. CTpoeHHE MOJIEKYT aUIOTPOMHBIX Moaudukanuii U ux cBoiictBa. [lomydenue u
MIPUMEHEHHE KUCJIOPOJIa U CEPhl. XaIbKOTEHBI B MPUPOJIC, UX OMOJIOTHIECKAs POJIb.

JduemMeHTbl VA-rpymnbl. OOmias XapakTepuUCTHKa 3J€MEHTOB STOW TIpYyNIbl Ha OCHOBaHUM HX
noJsioxxenud B [lepronnueckoit cucreme anemenToB [. 1. MenneneeBa u crpoenust atoMoB. CTpoeHue
MOJIEKYJIBI a30Ta M aJTIOTPONHBIX Moaudukanuii pochopa, nx GU3NIECKue U XUMHUECKHE CBOMCTBA.
Bonopoausie coenuaerus snemenToB VA-rpynmbl. Okeubl azota u Gochopa, COOTBETCTBYIONINAE UM
KucIOThI. Comu A TuX KucaoT. CBOMCTBA KUCIOPOIHBIX COSTUHEHUN a30Ta U Gocdopa, UX 3HAUCHHUE U
npuMeHeHnne. A3ot u pochop B mpupojie, ux OMOJIOTHIYECKAsT POJIb.

OuemenTbl IVA-rpynnbl. OOmias XapakTepucTHKa 3JEMEHTOB ATOW T'PYNIBI HA OCHOBAaHMU HUX
nosnoxenus B [lepuoanueckoii cucreme sneMmentoB [l . MenzeneeBa U CTpO€HUsI aTOMOB. YTJIEPOJ
u ero awtorpornus. CBOICTBA aUNIOTPONHBIX MOAU(MUKALMNA Yriepoja, UX 3HaYeHHE U NMPUMEHEHHE.
Okcuapl M THOPOKCUABL YIVIEpOAA W KPEMHHs, UX XUMUYecKhe cBoucTBa. CoyM yroJbHOM U
KPEMHUEBBIX KUCJIOT, UX 3HaueHue u npuMenenue. [Ipuponoobpasytomias poib yriaepoja Ui KUBOM
Y KPEMHHUS 17151 HEKUBOU TPUPOIBL.

d-DiemMeHTBI

Ocobennoctu crpoenuss atomoB d-snementoB (IB-VIIIB-rpynm). Meab, LHMHK, XpoM, 3>XeJe3o,
Maprasel] Kak IpOCTble BeIecTBa, MX (PU3MUEeCKHe M XUMHUYEeCKHe CBoicTBa. HaxoxmeHue 3Tux
METAJJIOB B MpUpOJe, UX MoiyueHue u 3HaueHue. CoenuHeHus: d-3J€MEHTOB C Pa3IUYHBIMU
CTENEHSIMU OKHUCIIEHUs. XapaKTep OKCHUJOB M THAPOKCHUJIOB 3TUX 3JIEMEHTOB B 3aBHCHUMOCTU OT
CTENIEHU OKUCJIEHUSI METaJlIa.

emoncmpayuu

Komnekuuu mpocThix BemiecT, 00pa3oBaHHBIX 3JIEMEHTAMH PA3IMYHBIX JIEKTPOHHBIX CEMEHCTB.
Konnekunn MUHEPAIOB ¥ TOPHBIX MOPO/I.

[Tonyuenue anaoTPOMHBIX MOAUPHUKAINI KUCIOpOaa, cepbl, Gochopa.

XuMHUUYECKHE CBOMCTBA BOJOPOa, KUCIOPOAa, cepbl, pochopa, raJoreHoB, yriaepoa.

Oxkcunpl cepsl, a30Ta, yriepoja, kele3a, MapraHiia, MeId C pa3IMYHbIMU CTENEHSAMU OKUCIEHUS, UX
CBOMCTBA.
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I'mppokcunabl cepbl, XpoMa, Maprasia, »Xeine3a, MEAH, allOMHHHMS M LUHKA, HUX [OJyd4eHUe U
XUMHUYECKUE CBOWCTBA.

Jlabopamopnvie onvimoi

N3yuenue CBONWCTB MPOCTBIX BEIECTB U COCANHEHUM S-2JIEMEHTOB.

N3yuyenune CBOKWCTB MPOCTBIX BELUIECTB U COCAUHEHUN P-2JIEMEHTOB.

W3yueHne CBOMCTB MPOCTHIX BEIIECTB M COCTUHEHUH d-2JIeMEHTOB.

[IpakTrnueckue 3aHATHS

[Tony4yeHnue ruApOKCHIOB ATIOMHUHHUS U LINHKA; UCCIIEI0BAHUE UX CBOMCTB.

[Toyuenue u vccne0BaHUE CBOMCTB OKCHUIIOB CEpbl, yriiepoa, docdopa.

2.13. XuMu4 B JKU3HHU 00LECTBA

XuMusl 4 MPOU3BOACTBO. XUMUUYECKAs] MPOMBIIIJIEHHOCTh U XUMUYECKUE TeXHOJOTUH. ChIpbe It
XUMUYECKON MPOMBINIIEHHOCTH. Bo/la B XUMHUUYECKON MPOMBIIIICHHOCTH. DHEPTUsl UIsI XUMUYECKOTO
Mpou3BOJIcTBA. HaydHble TMPUHIUIIBI XMMUYECKOTO MPOU3BOJICTBA. 3alllTa OKPYKAIOMIEH cpeapl U
oXpaHa TpyJa TpPH XUMHUYECKOM MpOu3BOJCTBE. OCHOBHBIE CTAaIUU XHMHUUYECKOTO IPOU3BOJICTBA.
CpaBHeHHE TPOU3BOJICTBA aMMHAaKa U METAHOJIA.

XuMHUA B CeJIbCKOM X03s1iicTBe. XUMHU3aIMs CEIbCKOTO XO35MCTBA M €€ HampaBlieHus. PacteHus u
MMOYBa, TMOYBEHHBIM TMOTJIOMAIOMINA KOMIIJIEKC. YI00peHus W WX Kiaccupukaius. XUMUYECKHe
cpencTBa 3ammuThl pacTeHnid. OTpUIaTeNbHbIE TOCIEACTBUS NMPUMEHEHHUsSI MECTHIMIOB U 00phda C
HUMHU. XUMHU3aIus >)KHBOTHOBOICTBA.

Xumusi U IKoJorus. XUMHUYECKOE 3arps3HeHue OkKpyxkatomied cpenbl. OxpaHa ruapocdepsl OT
XUMHUYECKOTO 3arps3HeHus. OxpaHa MOYBBI OT XMMHUYECKOTO 3arpsHeHus. OxpaHa atMocdepbl OT
XUMUYECKOTO 3arpsizHeHus. OxpaHa ¢iopsl B PayHbl OT XMMHUYECKOTO 3arps3HEHUs. bHoTexHOIoTHS
Y T€HHAsl UHKEHEPUSI.

XvMHUS U MOBCEJHEBHAA KU3Hb 4esoBeKka. JloMamHssa anteka. MoIMe U YUCTAIME CPENICTBA.
CpenctBa 60pb0OBI ¢ OBITOBBIMH HaceKOMbIMHU. CpejlcTBa JIMYHOW TMTHEHBI U KOCMETHKU. XUMUS U
nuia. MapKUpOBKM YHNAKOBOK IMHILIEBBIX M THTMEHUYECKUX MPOJAYKTOB W YMEHUE HMX YHUTATh.
OKOIOTH KUJIHIA. XMUMHS U TeHETHKA JeJIoBeKa.

Jemoncmpayuu

Moienu npou3BOACTBA CEPHOM KUCIOTHI U aMMHUAKa.

Komnnekuus ynoOpeHuit ¥ NecTULIUIOB.

OO0pa3iel cpecTB OBITOBOM XMMUU M JICKAPCTBEHHBIX IIPEIapaToB.

Ilpakmuueckue 3anamus

O3HakoMJIeHHE ¢ KOJUIEKIIUeH yToOpeHH U EeCTUIIUIOB.

O3HakomjieHHE C OOpa3laMud CpeACTB OBITOBOM XUMHHM M JIGKQPCTBEHHBIX IpErapaTosB.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Ipn peamuzanmu conepxaHust 00mE00pa30BaTeIbHON YYEOHOU TUCITUTUTAHBI
OYI.IIA.03 Xumust B mpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHusi ¢ TmoJiydeHHeM cpenHero obmero oo6paszoBanus (IIIIKPC, TIIICC3)
MaKCUMaJlbHas yueOHast Harpy3ka 0O0ydJaromuXcsi COCTABIISIET
O0Bem 00pa3oBaTeIbHOM MPOrpaMMBbl YIeOHON AUCIUILTHUHEI - 194 gacos,

B TOM 4Hcie B (hopMe nmpakTudeckor noaroroBku —40 qacoB

U3 HUX:

Teoperndeckoe odyuenue — 146 qacos,;

nabopaTopHble paboTHI U IpakTH4eckue 3ausaTus - 40 gacos.
Konucynbrammu — 8 gacos.

[IpomexyrouHas aTrrectanus — B opMe AupPhepeHIHPOBAHHOIO 3a4eTa.

TEMATHUYECKHUH IIJIAH
AynurtopHsie 3aHaTHs. Coaep:xkanue 00y4eHUs KoaunuecTBo B Tom 4nciie B
4acoB dbopme
NMPaKTHYEeCKOMH
MOATOTOBKH
Baeaenune 2
1. Opzanuueckas xumus 90 22
1.1. IIpeamet opranudeckoit xumuu. Teopus 10 2
CTPOCHHS OPTAaHHUYECKUX COSTMHEHUN
1.2. IlpenenbHbie YTIIEeBOAOPOIbI 8
1.3. DTUIEHOBBIE U TUEHOBBIE YTIIEBOJOPOIbI 8
1.4. AueTtriieHOBBIC YIIIEBOIOPOIBI 4
1.5. ApoMaTtudecKkue yriieBoJa0poIbl 4
1.6. IIpupogHbIE UCTOYHUKH YIIIEBOJOPOIOB 4
1.7. I'mapokcHIIbHBIE COCTUHEHUS 6 2
1.8. Anpaeruasl U KETOHBI 6 2
1.9. KapOoHOBBIE KHCIIOTBI M UX MPOU3BO/IHBIE 8 4
1.10. YraeBonasl 8 4
1.11. AMUHBI, aMHHOKHUCIIOTEI, OEIKH 8 2
1.12. Azotconepxalniyie reTepouKInIecKue
coenuHeHus. HykinenHoBbIe KUCIOTHI 8
1.13. buonoruuecku akTUBHBIE COEINHEHUS ) 2
2. Obwiana u neopeanuyecKkan Xumus 94 18
2.1. XumHs — HayKa O BelllecTBax 4 4
2.2. Ctpoenue aroma 4 2
2.3. Ilepnoanueckuii 3akoH u [lepuonndeckas
cucteMa xuMudeckux anementoB J[. 1. Menneneera 8
2.4. CtpoeHue BelecTBa 8
2.5. Ilomumepsl 4




2.6. JlucnepcHble CUCTEMBI 2

2.7. XuMu4eckue peakuuu 10 2
2.8. PactBopHI 8 2
2.9. OKuCnIUTEIHbHO-BOCCTAHOBUTEIBHbBIE PEAKIIUH.

DIEKTPOXUMHUYECKHE MPOIIECC 10

2.10. Knaccudukarus Bemects. [IpocTrie BemecTBa 8

2.11. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX U 4
OpraHMYECKUX COEAUHEHUN 10

2.12. Xumus 371€MeHTOB 10

2.13. Xumus B )XKU3HHU 00II1€CTBA 8 4
Hroro 186 40
KoncyabTanumn 8

[TpomexxyTounas arrectanus B hopme ougghepenyuposannozo 3auema

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIbHOCTH

CTYJAEHTOB

Conepxanue 00yyeHust

XapakTepucTHKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH CTYJAECHTOB (Ha
YPOBHe Y4eOHBbIX JeilcTBHIi)

Baskneiimme
XHMHYECKHe MOHATHS

YMeHue J1aBaTh ONPEICIICHHE U  OIECPUPOBATH  CICAYIOIIHMMH
XUMHYECKUMH MOHATHSIMU: BEIECTBO, XUMHUECKUI DJIEMEHT, aTOM,

MOJICKYJIa, OTHOCHUTEIIBHBIC aTOMHAs U MOJICKYJISIpHAsE MacChl, HOH,

QIUTOTPOTIHSI, H30TOIIBI, XHMUYIECKASICBA3b, IICKTPOOTPHUIIATSIIBHOCTD,
BaJICHTHOCTh, CTCIICHb OKHUCJICHHS, MOJIb, MOJIAPHAsS Macca,
MOJISIPHBIN 00BeM ra3000pa3HbBIX BEIISCTB, BEIIECTBA
MOJICKYJIIPHOTO M HEMOJICKYJIIPHOTO  CTPOCHHUS,  PacTBOPHI,
MEKTPOJIUT M HETPOJIUT, OJICKTPOJIMTHYECCKAs  JHCCOIHAIHS,
OKHMCIIMTEIh M BOCCTAaHOBUTEIb, OKHMCIEHHE M BOCCTAaHOBJICHHE,
TEIIOBOM 3((EeKT peakiuu, CKOPOCTh XHUMHUYECKOW pEeaKIluu,
KaTajiu3, XUMHYECKOEC  paBHOBECHE,  YIVIEPOJHBIA  CKEJeT,
(GyHKIIMOHATIBHAS TPYIIa, H30MEPHS,

TOMOJIOTHSI

OcHOBHBIE 3aKOHDBI
XMMHUH

@OopMynHpOBAaHUE 3aKOHOB COXPAaHEHMS MacChl BELIECTB U
MOCTOSIHCTBA COCTaBa BEILIECTB.

YcraHoBKa TPUUMHHO-CIIEICTBEHHOU CBSI3U MEXKIY COACPKaHUEM
9THX 3aKOHOB U HAMCaHUEM XUMHUUYECKUX (POpMYI U ypaBHEHUH.
VYcraHOBKa — 3BOJIIOLMOHHOM  CYIIHOCTH  MEHJENIEEBCKOM U
COBpPEMEHHOH (opMynupoBOK mepuoanueckoro 3akona J[. M.
Menneneesa.

OO0bsacHenne (HU3NMUECKOTO CMBbICTA CHMBOJIMKHU TIEPUOANYECKOM
TabnmuIpl XxuMuueckux osneMeHToB J[. M. MenzaeneeBa (HOMepoB
JJIeMEHTa, TIepUo/ia, TPYIIbl) U YCTAHOBKA MPUUMHHO-CIIEACTBEHHON
CBSI3U MEXIY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTAMU U3MEHEHUS
CBOMCTB 2JIEMEHTOB U 00Pa30BaHHBIX MU BEIIECTB B MEPHOIaX

Y TpyIIIax.

XapakTeprucTUKa JIEMEHTOB MAJIbIX U OOJIBIIUX MEPHOJIOB 10 MX
nosioxeHuto B [lepuonnueckon cucreme 1. . Menneneesa
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OcHoBHbIE TeopuHu
XHUMHH

YcraHoBKa 3aBUCUMOCTHM  CBOMCTB XMMHYECKMX BEIIECTB OT
CTPOEHUS aTOMOB 00Pa3YIONIUX UX XUMUIECKIX DJIEMEHTOB.
XapakTepuCTUKa BAXHEUIIMX TUMNOB XUMHYECKUX CBSI3€H H
OTHOCHUTEJIBHOCTH 3TOW THUIOJIOTHHU.

OObsicHEeHHE 3aBHCHMOCTH CBOWCTB BEIIECTB OT HX COCTaBa U
CTPOEHUS KPUCTAJUIMYECKUX PELIETOK.

DopMyJIUPOBKA OCHOBHBIX MOJIOKEHHN TEOPUU DIIEKTPOITUTUYECKOMN
JIMCCOLIMAIlH U XapaKTePUCTUKA B CBETE ITOM TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTUMHECHU M.

@OopMyJIUPOBKA OCHOBHBIX IMOJIOKEHUWA TEOPUH XUMHUUYECKOTO
CTPOEHHUSI OPraHUYECKUX COCAMHEHUN M XapaKTepUCTHKA B CBETE
9TON TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCTMHEHUN

Baxueilinme BelecTrsa
U MaTepuaJibl

XapakTepucTUKa COCTaBa, CTPOSHUS, CBOMCTB, TONYYCHUS U
npuMeHeHus BaxHeimux MerawioB (IA u II A rpynm, amomunus,
JKene3a, a B €CTECTBEHHO-HaydyHOM Ipoduie u HeKkoTopelx d-
AJIEMEHTOB) ¥ UX COCTMHECHHUIA.

XapakTepucTHUKa COCTaBa, CTPOCHHS, CBOWCTB, TIOJIY4EHUS U
npumeHeHus BakHenmux HemerauioB (VIII A, VIIA, VIA rpynm, a
Takke azota u (docdopa, yriepoaa W KpEeMHHUSA, BOJIOPOAA) M HX
COEIUHEHU.

XapakTepucTHUKa COCTaBa, CTPOSHUS, CBOMCTB, TONYYCHUS U
MPUMEHEHHs] BAKHEHITUX KJIAcCOB  YIIIEBOJAOPOAOB  (aJIKaHOB,
IIUKJIOAIKAHOB, aJKeHOB, aJKWMHOB, apeHOB) W UX Hamboee
3HaYUMBIX B HAPOJAHOXO3SIMICTBEHHOM ILJIaHE TIPEICTaBUTENCH.
AHaJIOTUYHAs XapaKTEPUCTUKA BAKHEHIIINX MPEICTaBUTEICH

JIPYTUX KIacCOB OPraHMYECKUX COEIMHEHMI: MeTaHOJIa ¥ 3TaHOJIa,
CJIOKHBIX 3(DUPOB, )KUPOB, MBLI, aTbIACTHIOB ((hOPMATBICTHIOB U
areTaabAeTH/Ia), KETOHOB (aleToHa), KapOOHOBBIX KHCIIOT (YKCYCHOM
KHUCJIOTBI, U1 €CTeCTBEHHO-HAy4yHOTO Mpoduis mpeacTaBuTesneit
JIPYTUX KJIacCOB KHUCIIOT), MOHOCAaXapuIOB (TJIFOKO3bI), AUCAXapUIOB
(caxapo3bl), MoJaucaxapuaoB (Kpaxmalia U 1EeUTH0JI036),

aQHWJIMHA, aMUHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CUHTETHUYECKUX
BOJIOKOH, Kay4yKOB, IJIACTMACC.

XNMHYECKUH SA3BIK
¥ CHMBOJIMKA

Hcnonb3oBanue B ydeOHOM U poQeccuOHaNbHOMN 1eATeIbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3Banme  u3ydeHHBIX  BEIIECTB IO  TPUBUAIBHOH  WMIU
MEXIYHApOJAHOW HOMEHKJIAType M OTpaKEHHE COCTaBa d3TUX
COEIMHEHUH C MOMOIIBI0O XUMHUYECKUX POpPMYII.

OtpakeHue XUMHUYECKHX TMPOIECCOB C TIOMOIIbIO YpaBHEHUU
XUMHYECKUX PeaKIHii

XumMn4yecKkue peakuuu

OObsicHEHHE CYLIHOCTH XHMMHUYECKHUX mpoieccoB. Kiaccubpukanms
XMUMHUYECKUX PEaKLUUi MO pa3IMyHbIM MPU3HAKAM: YUCIY U COCTaBY
NPOAYKTOB M pPEareHTOB, TEIIoBOMY 3¢ (deKTy, HampaBieHHIO,
(asze,HaIMUUIO KaTajau3aTopa, H3MEHEHHUIO CTENeHEeW OKHUCICHHS
3JIEMEHTOB, 00Pa3yIOLINX BEIIECTRA.

VYcTraHoBKa MPU3HAKOB OOLIETO U PA3TUYHOTO B THIIOJIOTUHU PEaKIHii
JUISL HEOPraHMYECKON U OPraHN4eCKOW XUMMH.

Knaccupunukanuss BemecTB M HPOLECCOB C TOYKH 3pEHUs
OKHUCIJIEHUsI-BOCCTaHOBIIEeHU. COCTaBlIeHNE YPAaBHEHUN peakuil

C TIOMOIIBIO METO/1a 3JIEKTPOHHOTO OanaHca.

OObsicHEeHHE 3aBHCUMOCTH CKOpPOCTH XHUMHUECKOM peakiuuu u
HOJIOKEHHSI XUMUYECKOTO PaBHOBECHUS OT Pa3IMyHbIX (PaKTOPOB
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XuMHu4ecKHii

Brmmonnenne XuMHYeCKOTro OKCIICPUMCHTA B IIOJTHOM COOTBCTCTBHUU

JKCIEPUMEHT C NpaBUIaMU O€30MaCHOCTH.
Habmronenue, gukcanus 1 oMMcaHue pe3ynbTaTOB MPOBEICHHOTO
DKCIIEPUMEHTA.
Xumuyeckas [IpoBeneHne caMOCTOSTENFHOTO TIOMCKA XUMHUECKOW HHpOpMauu
HH(popManus C UCMOJIb30BAaHUEM PA3IUYHBIX HCTOUHUKOB (HAYYHO-TIOMYJIIPHBIX

W3JIaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).
Hcnonb3oBaHne KOMIBIOTEPHBIX TEXHOJIOTHH 15l 00pabOTKU

U IepeJadyd XUMHYECKOH HH(pOpManuu M €€ IpeJCTaBICHUS B
pa3nuuHbIX hopMax

Pacuernl o
XHMHYECKHM
dopmyaam

U YPABHEHHUSIM

YcraHOBKA 3aBUCUMOCTH MEKy KAU€CTBEHHOM M KOJIMYECTBEHHON
CTOPOHAMH XMMHUYECKUX 00OBEKTOB U MPOLIECCOB.

Pemenne pacueTHbIX 3amad MO XUMHUYECKUM ¢opMmynaam U
YpaBHEHUSIM

IIpoduiasHoe n
npogeccnoHaIbLHO
3HAYUMOE
cojepsKaHue

OO0bsicHEHNE XUMUYECKUX SIBJICHUH, TPOUCXOIAIIUX B IPUPO/IE,
OBITY U Ha TIPOU3BOJCTBE.

Onpenenenue BO3MOXHOCTEN MPOTEKaHUS XUMHUYECKHX
MIpEBPALICHUI B Pa3JIUYHBIX YCIOBUSAX.

CoOmrofieHne TMpaBWJI  SKOJIOTHYECKH T'PAMOTHOTO TIOBEACHHS B
OKpY>Kalolllen cpere.

OneHKa BIUSHUS XMMUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEN Cpebl

Ha OpraHu3M YCJIOBECKA U APYIrUC )KXUBBIC OPraHU3MBI.

Cobmoienne mpaBuyl 0€30MacHOrO OOpalIeHHss C TOPIYUMH U
TOKCUYHBIMU BEIIECTBAMHU, JTA0OPAaTOPHBIM 000PYIOBAHHUEM.
[ToaroToBka pacTBOPOB 3aJlaHHONW KOHIIGHTpAllMd B OBITY M Ha
IIPOU3BO/ICTBE.

Kputnueckas oneHka J0CTOBEPHOCTH XUMHUYECKOM MHGbOpMaIiy,
NOCTYMAaOIIEeH U3 pa3HbIX HCTOYHHKOB.

YYEBHO-METOAUYECKOE U MATEPHAJIbHO-TEXHUYECKOE

OBECIIEYEHME ITPOT'PAMMBI YYEFHOM JUCIHUTLINHBI

Hns ocBoenust nporpammbl aucuuiuiiael OYLII.03 Xumust B KOJUIEIKE HMEETCS
y4eOHbIi KaOuHeT XWMHHM M OHOJIOTHMH C JlabopaTopue M J1abOpaHTCKOW KOMHATOM, B
KOTOPOM HMEETCSI BO3MOXKHOCTh OOECHeUuTh CBOOOIHBINM NocTynm B MHTEpHET BO BpeMs
y4eOHOT0 3aHATHS U B IEPUOJ BHEYUEOHOU IeATEIbHOCTH 00YUatOIINXCS.

[Tomemenne kabuHeTa yaoBiIeTBOpsAeT TpeOoBaHusM CaHUTAPHO-IMHIEMUOIOTHYECKIX
npasuit 1 HopmaTuBoB (CaulluH 2.4.2 Ne 178-02) u ocHaIIEHO THIIOBBIM 000PYI0BaHHEM,
yKa3aHHBIM B HACTOSIIIUX TPEOOBAaHUAX, B TOM YHUCIE CHEIUAIU3MPOBAHHON y4eOHOM
Me0eIbI0 U CpelICTBaMU OOyUeHUs, JOCTATOYHBIMU IS BHITIOJTHEHUS TPEOOBAHUHN K YPOBHIO
MOATOTOBKH 00YUYaOIINXCS.

B kabunere wumeercs MyIbTUMEIUITHOE OOOpYIOBaHUE, TOCPEICTBOM KOTOPOTO
YYaCTHUKU 00pa30BaTeIbHOIO MpoIiecca MOTYT MPOCMATPUBATh BU3YAIbHYIO HH(POPMAIUIO
M0 XUMUH, CO3/IaBaTh MPE3CHTAIlNH, BUIEOMAaTepHAIIbI U T.II.

B COCTaB  y4eOHO-METOJAWYECKOTO ¥  MaTepHabHO-TEXHHUYECKOIO  OCHAIEHUs
xabnHera XUMUHU 1 OMOIOTHHA BXOJIST:

* MHOTO()YHKITMOHATBbHBIM KOMIUJIEKC MPETo/1aBaTes;

* HaTypaJbHbIE  OOBEKTHI, MOJAENH, NpUOOpPsl U  HAO0OPBl  UISI  MOCTAaHOBKHU
JEMOHCTPAIIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA;

* IEYaTHBIE U SKPAHHO-3BYKOBBIE CPEJCTBA OOyICHHS,;

* Cpe/ICTBA HOBBIX MH(GOPMAITMOHHBIX TEXHOJIOTHIA;
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* PEaKTUBBI;
* IEPEYHH OCHOBHOM H JOTIOJHUTEIHHON yUeOHOH IMTEepaTyphl;

* BCIIOMOTaTeIbHOE 000PYIOBAHNE M HHCTPYKLIUH;

* OuOMMOTeUHBIN POH.

B OubGmuorteunsnii (oHI BXOAAT YYEOHHKHM H Y4€OHO-METOIMYECKHE KOMIUICKTHI
(YMK), pexoMeH/I0OBaHHbIE WJIM JOIMYLICHHBIE Ui MCIOJIB30BaHUSA B MPO(PECCHOHATBHBIX
00pa30oBaTeNbHBIX OPraHU3ALUAX, PEATU3YIOIUX 00pa30BaTEbHYIO MPOTPAMMY CPEIHETrO
obmero oOpaszoBanus B mpenenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHUsl.

bubnuroredynslii QOHJ IOMONHEH XHMHYECKOW SHITMKIONEANCH, CIPaBOYHHKAMH,
KHHUTaMU JIJIS1 YTCHUS TI0 XUMUH.

B nporiecce ocBoeHuss mporpammbl aucummuimabl - OYITA.03  Xumus
CTYICHTBI UMEIOT BO3MOYKHOCTb JIOCTYTIA K 3JICKTPOHHBIM YUeOHBIM MaTepHajaM 1Mo XUMHH,
UMEIOIUMCS B CBOOOJHOM JOCTyme B ceTd VIHTEepHET (SJIIEKTPOHHBIM KHUTAM,
MpaKTUKyMaM, Tectam, Marepuaiam EI'D u ap.).

IHHEPEYEHDb YYEBHbBIX W3IAHUMN, UHTEPHET-PECYPCOB,
JTOMOJIHUTEJbHOM JINTEPATYPBI

Ocnoenble UCHOYHUKU RO XUMUU:

1. laopuensu  O.C., Octpoymon W.IT. XuMusi:  y4eOHHMK s CTYJICHTOB
npodeCcCHOHANBHBIX  00pa30BaTEIbHBIX OpraHM3alui, oOcBaWBarOIUX mpodeccun u
cnemuanpHocT CI1O0. —M., 2017.

2. la6puensa O.C., OctpoymoB WN.I'. Xumus ana mpodeccuii ¥ CrenralbHOCTEH
€CTECTBEHHO-HAy4yHOTO  Tpodmisa: y4eOHMK I CTYACHTOB  MPO(ECCHOHAIBHBIX
00pa3oBaTeNIbHBIX OpraHu3alnii, ocBanBaronux npodeccun u cneruanpbHoctn CI1O. — M.,
2017.

3. labpuensa O.C. u ap. Xumus. [Ipaktukym: ydeOHOe mocoOue Jyisl CTYIEHTOB
npodeccuoHabHBIX 00pa3oBaTeNbHBIX OpraHu3alliif, oOcBauBalOIIMX Mpodeccuun u
cnenmanpHocTH CIIO. — M., 2017.

4, lNabpuensua O.C u ap. Xumus: nocodue mist nmoarotoBku k EI'D: yaebHoe mocobue
JUIS  CTYIEHTOB Mpo(eCCHOHANBHBIX 00pa30BaTeNbHbIX OpraHU3alfii, OCBaMBAIOIINX
npodeccuu u cnenuansHoctu CIIO. — M., 2017.

S. I'abpuensn O.C., JlbicoBa I'.I'. Xumusa. TecTbl, 3a1aun ¥ ynpaxHeHUs: ydeOHOe
nmocodue AN CTYAEHTOB  NpO(eCCHOHAIbHBIX  O0Opa3oBaTEeNbHBIX  OpraHU3aIHil,
ocBauBaroIuXx npodeccuu u cneruanbHoctu CI10. — M., 2017.

ZIOI’lOJlHumeJleble UCMOYHUKU NO Xumuu:

1. Epoxun FO.M., KoBanesa U.b. Xumus i npodeccuii u crennanbHOCTEH TEXHUYECKOTO
U eCTECTBEHHOHAy4yHOro Impo¢uiell: yd4eOHUK JUIs CTYIEHTOB HpOQecCHOHATbHBIX
o0pa3oBaTeNIbHBIX OpraHu3alyii, ocBanBaromux npodeccun u cnenuansuoctu CI10.— M.,
2017.

2. Epoxun FO.M. Xumus: 3agaun u ynpakHeHUs: yueOHOe 1MocoOHe I CTYJeHTOB
yupexIeHui cpenHero npodeccuonanbHoro oopasosanus. — M., 2014.
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1.

3. Epoxun KO.M. COopHUK TECTOBBIX 3aJaHMi MO0 XUMHUH: ydeOHOe mocobue s
CTYACHTOB YUPEKJICHUH CpeaHero nmpodeccuoHanbHoro obpasoanus. — M., 2014.

4, Epoxun IO.M., KomameBa W.b. Xumus s mpodeccuit u  crnenuanbHOCTEH
TEXHUYECKOTO MPOduIst. DIEKTPOHHBINH y4eOHO-MeToInYecKuil Komruiekc. — M., 2014.

S. CnanxoB C. A., OctpoymoB W.I'., I'abpuensia O.C., JlykpsinoBa H.H. Xumus s
npodeccuii M CHEMUATBHOCTEH TEXHMYECKOro mpoduis. 6. DISKTPOHHOE NPHIIOKEHUE
(amekTpoHHOE yueOHOE W3AAHWE) IS CTYH. YUPEXKIACHUH CpeaHero mnpodeccruoHaIbHOTOo
obpazoBanus. — M., 2014.

Jlna npenodasamens:

06 o6pazoBanuu B Poccuiickoit deneparuu: deaep. 3akon ot 29.12.2012 No273-D3(B
pen. ®enepanbHbix 3akoHOB OT 07.05.2013 Ne99-d3, ot 07.06.2013 Nel20-D3,
0102.07.2013 Ne 203-®3 0125.11.2013Ne 317-®3, ot 03.02.2014 Nel5-®3 0105.05.2014
Ne@4-D3,0r 27.05.2014 No.135-®3, ot 04.062014 Nel48-D3, ¢ u3M., BHECEHHBIMH
®enepanbHbiM 3ak0HOM OT 04.06. 2014 Neo 145 —®3, B pen. Ot 03.07.2016, ¢ u3m.
0119.12.2016.).

[Ipuka3z MunuctepctBa o6pazoBanus u Hayku P® ot 29.12.2014 Ne 1645.

«O BHecenunn usMmeHenuid B Ilpuka3 MuHucrepctBa obpa3zoBanusi U Hayku P® ot
17.05.2012 Ne 413 “O6  yrBepxnmeHun  (emepalibHOTO  TOCYIApPCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHIApPTa CpeaHero (MOJTHOTO) 00IIero 00pa3oBaHus .

[Ipuka3z MunucrepctBa oOpa3oBanus u Hayku P® ot 31 mexabps 2015r. Ne 1578 «O
BHECCHUHU H3MEHEHUU B (emepalibHbIi TOCYIapCTBEHHBIM 00pa30BaTEIbHBIN CTaHIApT
cpenHero o0miero 00pa3oBaHus, yTBEPKIACHHBIN NMprUKa3oM MuHHCTEPCTBAa 00pa3oBaHUs U
Hayku Poccuiickoit ®deneparuu ot 17 mast 2012 1. Ne 413.

[Tucemo JlemaprameHTa TOCyJapCTBEHHOM TMOJUTHKUA B cdepe MOArOTOBKH pabodmx
kaapoB u JIIIO Muno6pHayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHmanuu 1o
OpraHM3alMy TIOJIyY€HHs CcpeaHero ooOmero oOpa3oBaHHs B Ipeaeraax OCBOCHHUS
o0Opa3oBaTelbHBIX MpOrpaMM cpenHero mnpodeccuoHaIbHOro oOpa3zoBaHusi Ha 0Oase
OCHOBHOTO 00111er0 00pa30oBaHus C yueTOM TpeOoBaHUM (efepabHBIX TOCYIaPCTBEHHBIX
00pa3oBaTeNIbHBIX CTAaHAAPTOB M MOJy4aeMOu Mpodeccuy WM CHElHaTbHOCTH CPEIHEro
npodeccnoHalIbHOT0 00pa30BaAHUD.

[IpumepHas ocHOBHasi oOpa3oBaTelibHas IMporpamMma CpeaHero oomero oopazoBaHus,
onobpeHHas penieHueM (eneparbHOro yueOHO-METOINYECKOro 00beAMHEHUS 10 001IeMy
oOpa3zoBanuto (mpotoko ot 28 utons 2016r. Ne2/16-3).

labpuensu O.C., JlpicoBa I'.I'. Xummus: kHura uisi mpenojaBaTens: y4eO.-MeTO.
mocoodue. — M., 2012.

CnankoB A.u ap. Xumus ans npodeccuil U CrenuaibHOCTeH TEXHHYECKOTo MpOouUIIs
(31ekTpoHHOE MpuiokeHue). — M., 2017.

I'abpuensn O. C. u ap. Xumus i npodeccuid M CHerHaTbHOCTeH TEXHUUYECKOTO
npo¢uis (37EKTPOHHOE MPUIIOKEHHE).

HNHuTepHeT-pecypcnl
1. http://www.informika.ru/text/database/chemy/START.html
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2. http://'www.schoolchemistry.by.ru/
3. http://www.chemistry.ssu.samara.ru/index.html
4. http://lwww.chemistry.ru

KOHTPO.Ib M OLIEHKA PE3YJIbTATOB OCBOEHHW S YYEBHOM

JUCLUILINHDBI

PesyabTaTsl 00yyeHus

@DopMbI U METObI KOHTPOJISI M
OLIEHKM Pe3yJIbTATOB 00y4eHUs

Jluynocmmuuwie:

- YyBCTBO TOPJIOCTH U YBaKEHUSI K UCTOPUH U JOCTHKECHUSIM
OTEUYECTBEHHOM XUMUYECKOW HAYKH; XUMUUYECKH TPaMOTHOE
noBeJieHne B MPOGECCHOHATBHOU JEATEILHOCTH U B OBITY
MpU 00paIllEeHUH ¢ XUMHYECKUMU BEIIECTBAMU, MaTepHalaMH
Y TIPOIIECCaMU;

— TOTOBHOCTH K TIPOJIOJDKEHHUIO 00pa30BaHUS W TOBBIMICHUS
KBaJIM(DUKALIUU B n30paHHOM npodeccuoHaIbHOM
JESTETPHOCTH U OOBEKTHBHOE OCO3HAHHUE POJM XUMHYECKHX
KOMIETEHITUH B 3TOM;

— YMEHHE WCIMOJIb30BaTh JIOCTHKEHUS COBPEMEHHOM
XUMUYECKOW HAyKd W XUMHUYECKUX TEXHOJOTHUU IS
MOBBIIIEHUSI COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO Pa3BUTHS B
BBIOpaHHOM MPoheCCHOHATBHOU IeATETLHOCTH.

DOkcniepTHoe  HaOmOJeHHWe  3a
JESATEIEHOCTHIO 00yJaIONTIXCS:

- B CUTYyaIlUsX COTPYIHHYCCTRA,;

- B CHUTyalusix KOHQIIHKTA
(HecTaHIApTHOM cUTyalUn).

Memanpeomemnuie:

- HCHOJb30BaHUE pA3IMYHBIX BHUAOB I03HABATEIbHOM
NESITeIbHOCTH M OCHOBHBIX HMHTEJUIEKTYaIbHBIX OIEparIuii
(moctaHoBKHM 3amaur, (GOPMYITUPOBAHUS TUIIOTE3, aHAIU3A H

CHUHTE3a, CpaBHEHHs, O0OOOLIeHUs,  CUCTEeMAaTH3allHH,
BBISIBJICHUSI ~ NPUYMHHO-CIICJICTBEHHBIX  CBf3€H, IMOMCKa
aHaJIOroB, (OPMYJIMPOBAaHUS BBIBOJOB) JJISi  pELICHUS

MOCTaBJICHHOW 3a7]a4, TPUMEHEHHWE OCHOBHBIX METOJIOB
Mo3HaHWS (HAOMIOIEHUS, HAYYHOTO OKCIIEPUMEHTA) IS
W3YUYEHHs] Pa3IMYHBIX CTOPOH XHUMHUYECKHMX OOBEKTOB U
MPOIECCOB, C KOTOPhIMH BO3HUKAET HEOOXOIMMOCTb
CTaJIKUBAThCS B PO eCcCHOHABHOM cdepe;

— WCIOJIb30BaHUE PA3JIMYHBIX MCTOYHHKOB ISl TOJTYYCHHS
XUMUYECKOH  uH(pOpMAlMM,  yMEHUE  OICHUTh  €¢
JOCTOBEPHOCTh JIJISl JIOCTUXKCHHUSI XOPOUIMX PEe3yJbTaTOB B
npodeccuoHanbHOU chepe.

DOKcniepTHOe  HaOmIOJeHHWE  3a
JEeSITeTbHOCTHIO O0YUaIOIIMXCSL:

- B CUTYallUsIX COTPYTHHYECTBA;

- B CUTYaIUsX
KOH(JIMKTa/HECTaHIAPTHON
CHUTYaIlUH.

Ilpeomemnuie:

- cOpPMUPOBAHHOCTh MPEJCTaBICHUA O MECTe XHUMHUHU B
COBPEMEHHON HAay4YHOW KapTUHE MHUpPA; NOHUMAHUE POJIH
XUMHH B (OPMHUPOBAHUU Kpyrozopa U (yHKIIMOHAIBHOM
rPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs IPAKTUYECKUX 3a/a4;

- BJIaJICHUE OCHOBOIIOJIAraroIuMH XUMUYECKUMU
MOHATUSMH, TEOPUSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH;
YBEPEHHOE TMOJb30BAHUE XHUMHUYECKON TEPMHUHOJOTHEH U
CHMBOJIUKOM;

— BJIaJIECHUE OCHOBHBIMM METOJAMH HAY4YHOTO TII03HAHUS,

Ounenka pe3yJbTaToB
BBINOJIHEHHS

— TEeCTUPOBAHHE,
— TPaKTHYECKUE 3aHATHUS,
— KOHTPOJIbHBIE pa0OTHI,
— (GpoHTaNBHBIN OIpoCc,
— WHAMBHUAYAIBHBIN OMpoC
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UCTOJBb3yeMBIMU B XHMHHU: HAOIIOJACHUEM, OIHCAHUEM,
M3MEpEHUEM, OKCIEpUMEHTOM; YMEHHE 00palaThIBaTh,
OOBSICHATH PE3yNbTaThl IPOBEJCHHBIX OIBITOB U JeJiaTh
BBIBOJIBI; TOTOBHOCTh M CIOCOOHOCTH NPUMEHSATH METO/bI
MO3HAHHUS TPU PEIICHUH MPAKTHUECKUX 3a/1a4;

— copMHpPOBaHHOCTH yMEHHUS JaBaTh KOJUYECTBCHHBIC
OILIGHKH W TIPOU3BOJMTH PACUETHI 0 XUMHUYECKHM (OpMyIIamMm
Y YpaBHEHUSIM;

— BIIQJICHUE TIPAaBWIAMH TEXHUKH OE30MACHOCTH IPH
WCIIOJIb30BAHNN XUMHUECKUX BEIIECTB;

—  CdopMupoBaHHOCTH ~ COOCTBEHHOW  NO3MLIMU  TIO
OTHOIICHUIO K XMMHUYECKOW HHpOpManuu, NojgydyaemMou u3
pa3HBIX HCTOYHHUKOB.
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