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HOSACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma o0mieo0pa3oBaTenbHON YUEOHOW JUCIUTUTHHBI <« XUMUSD)
npeAHa3HaueHa JUId  U3Y4YeHUs  XUMUU B locymapcTBeHHOM — OFOKETHOM
npodeccuoHaIbHOM oOpa3zoBarelibHOM yupexaeHuun Hpkytckoir obnactu «Taifierckuii
MPOMBIIIJIEHHO-TEXHOJoTnueckuil Texuukym» (ganee ['BIIOY MO TIITT), peanusytoiem
o0pa3oBaTeyibHYI0 MpPOrpaMMy CpeIHero oOIero oOpa3oBaHMs B Mpeleiax OCBOCHUS
obpazoBarenbHoii iporpammbl CITO (OIT CITO) Ha 6a3e ocHOBHOTO 00111€T0 00pa3oBaHuUs
MIPU TTOATOTOBKE KBATM(PUITUPOBAHHBIX pab0OUMX, CITyKAIIHX.

PabGouass mporpamma paspaborana Ha ocHoBe TpeboBanuit DKI'OC cpemnero
obirero oOpa3oBaHUs, MNPEABIABIIEMBIX K CTPYKTYpe, COIEpPKAaHHUIO M pe3ylbTaTaM



OCBOCHHSI Y4YEOHOW IUCIUIUIUHBI «XUMHUS», MTPUMEPHON MpOrpaMMbl 1O y4eOHOH
JTUCUUILUINHE «XUMUSD U B COOTBETCTBUU ¢ PekoMeH1alusiMU 110 OpraHu3aluy NoJy4eHUs
cpemHero oOmero o0pa3oBaHHMS B TIpeleiaX OCBOCHHUS 0O0pa3oBaTENbHBIX IPOTPaMM
cpenHero nmpogecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUS C
ydeToM TpeOoBaHMM ¢enepanbHbIX TOCYJApPCTBEHHBIX O0pa30BaTENIbHBIX CTAH/IAPTOB U
NoJlydaeMoOd  MpOPEecCud WM  CHEHUAIbHOCTH  CPEOHEro  Mpo(ecCHOHATBHOIO
oOpasoBanusi (mucbMo JlemapTraMeHTa roCcyAapCTBEHHOM MOJUTHUKHU B cepe MOArOTOBKU
pabouunx kaapoB u 110 MunoOpuayku Poccun ot 17.03.2015 Ne 06-259).

Copnep:xkanne padoueil mporpamMMmbl «XMMHS» HANPaBJEHO HA [OCTUKEHHE
CJEAYIONIMUX 1eJien:



* opmupoBaHHEe y CTYJICHTOB yMEHUS OIICHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS
JUISL KQXKJ0TO YEI0BEKa,;

* (hOpMHUPOBAHUE Y CTYJCHTOB IIEJIOCTHOTO MPEACTABICHUSI O MUPE U POJIA XUMHH B
CO3JJaHUM COBPEMEHHOW €CTECTBEHHOHAyYHOW KAPTUHBI MHUpPA; YMEHHS OOBSICHSTH
OOBEKTHl M TPOIIECCHI OKPYKAIOMIEH JEUCTBUTEIBHOCTA — MPUPOAHON, COLMAIBHOM,
KYJIbTYPHOU, TEXHUYECKOW CPEJIbl, — UCIOB3YA 11 3TOT0 XUMUYECKHUE 3HAHUS,

* pa3BUTHE Yy CTYJICHTOB yMEHUU pa3iauyarh (PakThl U OIEHKH, CpPaBHUBATh
OIICHOYHBIE BBIBOJbI, BUJIETh MX CBSI3b C KPUTEPUAMHU OILIEHOK U CBSI3b KPUTEPHUEB C
OTpe/IeIEHHON CHUCTEMOM LIeHHOCTeH, (popMyIHMpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MMO3HIIHUIO;



* MpUOOpETEeHHE CTYyIEHTaMH OIbITa pPa3HOOOpa3HOM JAEATEeIbHOCTH, OIbITa
MO3HAHUSA M CaMOIIO3HAHMS; KIIFOUEBBIX HABBIKOB, MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE
JUISL pa3JIMYHBIX BHJIOB JEATEIBHOCTH (HABBIKOB PEIICHUS MPOOJIEM, IPUHATHUS PEIICHUI,
MOMCKa, aHanu3a U oO0pabOTKH HH(POpMalUU, KOMMYHHUKATUBHBIX HAaBBIKOB, HaBBIKOB
W3MEpPEHUI, HABBIKOB COTPYIHUYECTBA, HABBIKOB O€30MacHOr0 0OpalIeHusl C BEIIECTBAMU
B MOBCETHEBHOM JKH3HH).

OBHIAA XAPAKTEPUCTUKA YYEBHOU JUCHUITJINHBI
«XHUMHUD»



XuMHsi — 3TO HayKa O BEIIECTBAaX, UX COCTABE W CTPOCHHH, 00 WX CBOWCTBaX H
MPEBPAIICHUSX, O 3HAYCHUM XHUMHYECKHX BEIIECTB, MATepPHUAJOB M TIPOIIECCOB B
MIPAKTUICCKON JIEATETLHOCTH YEJIOBEKA.

Coneprxkanue o01eo0pa3zoBaTeIbHON yUeOHOU MUCHMIUIMHBI « XUMUS» HAIPaBICHO
Ha YCBOCHHE CTYJCHTAMH OCHOBHBIX MOHSTHH, 3aKOHOB M TECOPUU XUMUU; HA OBJIAJCHHC
YMEHUSIMUA HAONIONaTh XUMHUYECKHUE SBJICHHS, MPOBOAUTh XHMHYCCKUH DSKCIICPUMEHT,
MPOU3BOJIUTh PACUETHI HAa OCHOBE XHWMHUYECKMX (OpPMYJ BEImIECTB M ypaBHEHUH
XUMHUYECKUX PEAKITNH.

B mpomecce u3ydeHHs XWMHU Y CTYICHTOB pa3BHBAIOTCS IO3HABAaTEIbHBIC
MHTEPECHl U WHTEIUIEKTYaAJIbHBIE CIOCOOHOCTH, ITIOTPEOHOCTH B CaMOCTOSATEIHLHOM



npuoOpeTeHus] 3HAaHUW MO0 XHMHUU B COOTBETCTBUUM C BO3HMKAIOIIMMHU >KU3HEHHBIMU
npobiieMaM#, BOCIIMTHIBACTCS OEpexKHOE OTHOILIEHUS K MPHUPOJIE, TOHUMAaHUE 310pPOBOTO
oOpa3a KU3HH, HEOOXOAUMOCTH NPEIyNPEKACHUS SABJICHUN, HAHOCSIIMX BPE/ 3J0POBBIO U
okpyxatouieii cpeae. OHM OCBaMBAIOT MPUEMBI TPAMOTHOTO, O€30aCHOTO MCIIOJIb30BAHUS
XUMHUYECKUX BEIIECTB U MATEPUAJIOB, IPUMEHSIEMBIX B OBITY, B CEJILCKOM XO34MCTBE U Ha
ITPOU3BOJCTBE.

Peanuzauusi 1eyKTUBHOTO MOJXO/AA K M3YyYEHUIO XMMHUHU CIIOCOOCTBYET Pa3BUTHUIO
TaKMX JIOTUYECKUX OIepaluil MbIIJIEHUsl, KaK aHalu3 W CHUHTE3, 0000IIeHue u
KOHKpETHU3allusl, CPaBHEHNE U aHAJIOTUS, CUCTEMaTH3alus U Ki1accuuKauus u ap.



B npouecce um3yueHHMs ~XUMUM TEOPETHUECKHME CBENCHHUS  JOIOJHSIOTCS
JEMOHCTpAlMsIMKM,  JTAOOPAaTOPHBIMH ~ OMBITAMHM M NPAKTHUYECKUMH  3aHATUSMHU.
3HAUUTEIBHOE MECTO OTBOJUTCS XMMHUYECKOMY J3KcnepuMeHTy. OH  OTKpBIBaeT
BO3MOXXHOCTb (D)OPMHPOBATh y CTYJIEHTOB CII€LMATIbHbIE IPEIMETHBIE YMEHUs: padoTaTh €
BEUIECTBAMHU, BBIINOJHATh MPOCTHIE XUMHUYECKHUE OIbIThl, YYUT O€30MacHOMY U
HKOJIOTUYECKH TPAMOTHOMY OOpaIeHUIO C BEIeCTBAaMH, MaTepualaMH M Ipolieccamu B
OBITY U Ha TPOU3BOJICTBE.

B nmpomecce wu3ydeHMs XMMHM BaXHO (opmMupoBaTth MHOOPMAILIMOHHYIO
KOMIIETEHTHOCTh CTYyAEHTOB. [loaTOMy Ipu OpraHu3alud CaMOCTOSATENBHON pabOThI
HEOOXOAUMO aKIIEHTHPOBAaTh BHUMaHHE CTYAEHTOB Ha IOHCKE MH(GOPMAIIMHA B CPEACTBAX



Macc-menua, MurepHere, B y4eOHOM W cHelMaibHON JIUTEpaType C COOTBETCTBYIOIIUM
o(opmIIeHUEM U NIPEICTABICHUEM PE3YIbTATOB.

Nzyuenue o6meoOpazoBareabHON yueOHOW NUCHUIUIMHBI «XUMHS) 3aBepIIaeTcs
MO/BEICHUEM UTOTOB B (hopMme nudhepeHIMpOBAHHOTO 3a4€Ta B paMKax MPOMEXYTOYHOU
arrectanuu cryneHToB B npouecce ocBoeHust OIl CIIO ¢ nmonydyeHrem cpeaHero o0mero
obpazopanus (IITIKPC).

MECTO YYEBHOM JUCIHUIIJIMHBI B YYUEBHOM ILIAHE



VYyebnas mnucumiuiiHa «XUMUS» SBISETCS y4eOHBIM TPEIMETOM IO BHIOOPY W3
oOsi3arenpHONM TipeameTHOor obmactu «EcrectBennsie Haykm»y OKI'OC cpemnero oOiero
oOpa3zoBaHus.

B T'BIIOY MO TIITT, peanusyromieM o0pa3oBaTelibHYI0 MOpOrpamMMy CpPEIHETrOo
obmero ob6pazoBanust B mpexaenax ocBoeHust OIl CIIO Ha 6aze OCHOBHOTO OOIIEro
oOpa3oBaHusl, yueOHasl TUCIUIUINHA « XUMUS» U3Y4aeTcsl B 0011e00pa30BaTeIbHOM IIUKIIE
yueOHoro OII CIIO na 6a3e ocHOBHOro oOmiero oOpa3zoBaHusl C MOJYYEHUEM CPEIHEro
obmero oopazoanus (IITTKPC).

B yue6nbix mmanax IIIIKPC wmecto y4eOHOM MUCHUIUIMHBI «XUMUS» B COCTaBe
00111e00pa3oBaTeabHbIX  y4E€OHBIX JHUCHMIUIMH II0 BBIOOpPY, (OPMUPYEMBIX U3



oOsi3arenpHBIX TpenMeTHbix obmacteit MKI'OC cpeanero obmiero oOpa3zoBaHust IS
npodeccuit CIIO.

PE3YJbTATBI OCBOEHUSI YYEBHOM JUCIHIUIIJIMHBI
OcBoeHHe colepkaHUdg Y4eOHOM  AUCHUIUIMHBI  «XUMUS», OO0eCreyruBaeT
JOCTHXKEHHE CTYJICHTaMU CIEYIOLIUX Pe3yibmamaos:
JUYHOCHHbBIX:
» YyBCTBO TOPJOCTH M YBaXCEHUS K HMCTOPUU U JOCTIKCHUSM OTCYCCTBECHHOM

XUMUYECKOW HAyKH; XMMUYECKH TIpPaMOTHOE TMOBeJIeHHE B NpodecCHOHATbHON



NEeSITeIbHOCTH M B OBITY MNpU OOpallleHUHM C XUMHUYECKHUMH BeEIeCTBaMH,
MaTepragaMiy U IpoLecCcamu;

TOTOBHOCTh K TMPOJODKEHUIO OOpa3oBaHHA W TOBBIIICHUS KBaJU(pUKAIUU B
n30paHHON TPO(dEeCcCHOHANBHON AEATEeIbHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIU
XUMUYECKUX KOMIIETEHLIUN B 3TOM;

YMEHUE UCIIOJIb30BATh JIOCTHKEHUS COBPEMEHHON XHMHUYECKOW HAyKH U
XUMHUYECKHX TEXHOJOTUHA [JIs1 TOBBIIICHUS COOCTBEHHOTO WHTEIIEKTYaTbHOTO
pa3BUTHS B BEIOpAHHOM NpOo(heCCHOHAIBHOMN AESITeIbHOCTH;

MemanpeomMemnuix:



» WCIOJb30BaHUE DPA3IUYHBIX BHJOB TO3HABATEIbHON AEATEIHHOCTH M OCHOBHBIX
MHTEJUIEKTYalbHbIX oOnepauuii (MOCTaHOBKa 3ajgaud, (OpPMYIMPOBAHHUE THIIOTE3,
aHaJlu3 U CUHTE3, CpaBHEHHE, 000011IeHNe, CCTeMaTH3alHsl, BbIABICHUE TPUIMHHO-
CJIEZICTBEHHBIX CBSI3€H, MOMCK aHAJIOTOB, (POPMYJIMPOBAHUE BBHIBOJIOB) IS PELICHUS
MOCTABIICHHOW 3aJjauM, MPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS (HaOIIOACHUE,
HAYYHBII SKCTIEPUMEHT) JUIsI U3YUCHHSI PA3IUYHBIX CTOPOH XUMUYECKUX OOBEKTOB U
IOPOIECCOB, C KOTOPHIMA  BO3HUKAaET HEOOXOAMMOCTh  CTalKHUBAaThCS B
npodeccuoHanbHol cdepe;



» WCIIOJIb30BaHWE  PA3IMYHBIX  HMCTOYHUKOB  JUIS  TONyYCHUS  XHUMHYCCKOU
uH(OpMaINK, YMEHUE OICHUTh €€ JTOCTOBEPHOCTH JJIsi JOCTHXKEHUS XOPOIIUX
pE3yIBTaTOB B MpodeccuoHaIbHOU chepe;
npeomemHuix:

» cOpMHUPOBAHHOCTH MPEICTABICHUA O MECTe XMMHH B COBPEMCHHOH HaydHOU
KapTUHE MUpa; MOHUMAHWUE POJIM XUMHUU B (QOPMUPOBAHHMH Kpyrosopa u
(YHKIMOHAIBHOM TPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS TPAKTUUECKUX 3a/1ay;



» BJIaJICHHE OCHOBOIIOJIATAOIIMMH XHMHUYECKUMH ITOHATHUSIMH, TCOPHIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPECHHOE TOJIb30BAHUE XUMHYECKOM TEPMHUHOJOTUEN U
CHUMBOJIMKOM;

» BIIQJICHHEC OCHOBHBIMH METOJAMH HAYYHOTO ITO3HAHUS, UCIIOJE3YEMBbIMUA B XUMHUH:
HaOMIOICHWE, OIKMCaHWe, HW3MEPEHUEe, OKCIIEPUMEHT; yMeHHe o0padaThiBaTh,
OOBSICHAITH PE3YJbTAThl MPOBEAEHHBIX OMBITOB W JI€JIaTh BBIBOJBI, TOTOBHOCTH M
CIIOCOOHOCTH TTPUMEHSTH METO/IBI TIO3HAHUS TIPH PEIICHUH MPAKTHUCCKUX 3a7a4;

» cOpMHPOBAHHOCTH YMCHHUS JIaBaTh KOJMYECTBEHHBIC OIICHKHM W IPOBOIWTH
pacuéThl MO0 XUMUYECKUM (PopMyJiaM U YPAaBHCHUSIM;



» BIIQJICHHC TPABWIAMH TEXHUKH OC30MACHOCTH TPH HCIOJIB30BAHUM XUMHUYCCKUX
BEILIECTB;

» cpOpMHPOBAHHOCTh COOCTBEHHOW ITO3WIIMU [0 OTHONICHUIO K XHMHYECKOU
uH(MOpMAIIHH, TOTYy4aeMOU U3 Pa3HbIX UCTOYHUKOB.

COJEPXAHWE YYEFHOM JUCIUILJIAHBI

BBenenue



Hayunbie meTonpl mo3HaHUs BELIECTB U XUMUYECKUX SIBIICHUU. PoJb skcriepuMenTa
Y TEOPUH B XUMUU. MOJIETUPOBAHNE XUMHUUECKUX MTPOLIECCOB. 3HAYCHUE XUMUMU.

1. OpraHmyeckasa XxuMus

1.1. OcHOBHBbIE NOHATHSA OPTraHMYECKO XUMIH U TEOPUA CTPOEHUS
OPraHUuYeCcKMX COeAUHEHU I

IlIpeomem opzanuueckoii xumuu. 1IpuposiHbIC, NCKYCCTBEHHBIE U CUHTETUYECKHUE
oprannyeckue Beniecta. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPTAHUYECKUMMU.
BaneHTHOCTh. XMMHUYECKOE CTPOEHUE KAK MOPANIOK COCIMHEHUS aTOMOB B MOJIEKYJbI MO
BAJICHTHOCTH.



Teopua cmpoenusn opzanuueckux coeounenuii A.M. Bymneposa. OcHOBHbIE
MOJIOKEHUSI TEOPUH XHMHUYECKOro crtpoeHus. M3omepus u u3oMepbl. XHUMUYECKHE
(bopMyIbI U MOJIEN MOJIEKYJI B OPTaHUUYECKOW XUMHUH.

Knaccugpurkayua opeanuueckux eéeuyecme. Knaccupukanus BeIeCTB 0 CTPOEHUIO
YIJIEPOJHOTO CKeJleTa W HAIMYMI0 (PYHKIUOHAIBHBIX Tpymn. ['OMOJOrM U TOMOJIOTHSI.
Hauana nomenknarypsl [UPAC.

Knaccugpuxkauyusa peakuyuit 6 opzanuyeckoi xumuu. Peakuuy NpUCOETUHEHHS
(rupupoBaHUs, TaJOTCHUPOBAHUS, TUIPOTAJOTCHUPOBAHUS, TUaparanuu). Peakuuu
OTUICIUICHUS (IErHIPUPOBAHMS, JETHJIPOTajJOreHUpPOBaHMs, Jeruaparanuu). Peakiuu
3aMeleHus. Peakiuy n3oMepu3alim.



Jemoncmpayuu. Mogenu MOJNEKyl TOMOJOTOB W H30MEPOB OPraHHMYECKUX
coequHennii. KauecTBeHHOE OOHapyXeHHE yTIiepoja, BOAOpPOJa U XJopa B MOJIEKYJaxX
OPraHUYECKUX COCIUHEHUN.

Jlabopamopnvie onvimoi. VI3rOTOBIEHHE MOJAENEH MOJIEKYJ OpPraHUYECKUX
BELIECTB.

1.2. YriieBonopoabs!l ¥ MX NPUPOAHbIC HCTOYHUKH

Anxaupl. ANKaHbl: TOMOJOTHYECKUHU Psii, U30MEpHUs U HOMEHKJIATypa aJKaHOB.
XUMHUECKUE CBOMCTBA alIkaHOB (MeTaHa, ATaHAa): FOPEHHUE, 3aMEIleHHE, Pa3JIoKEHHE,
neruapuposanue. [IpuMeHeHne aJKkaHOB Ha OCHOBE CBOMCTB.



AnKenvl. JTUIEH, €r0 NOJy4YeHHE (IErMAPUPOBAHUEM 3TaHa, JENOJMMEpU3ALMEN
MOJIMATUIICHA). ['OMOJIOrMYecKuil psifi, M30Mepus, HOMEHKJIATypa alKeHOB. XHUMHUYECKUE
CBOIWCTBA ATHJICHA: TOPEHHUE, KAYeCTBEHHBIEC PeakIy (oOeclBeYMBaHNEe OPOMHON BOJBI U
pacTBOpa MepMaHraHara Kajius), ruapatanus, noiuMmepusanus. [lpumenenue sTuiieHa Ha
OCHOBE CBOMCTB.

Juenvt u kayuyxku. lloHATHE O IHMEHaX KakK YIJIEBOJOPOAAX C JIByMSl JTBOMHBIMU
cBs3siMu. ComnpsikeHHbIE AUEHbl. XUMHUUYECKHE CBOMCTBa OyTaaueHa-1,3 u u3ompeHa:
o0OecuiBeunBaHWe OpPOMHOM BOAbI W TOJMMEpHU3alMs B Kayuykd. HarypanabHbiii u
CUHTETUYECKUE KayuyKu. Pe3uHa.



Ankunwl. Aueruner. XUMHUECKHE CBOWCTBA alleTUJIEHA: TOPEHUE, 00ECI[BEUNBAHNE
OpOMHOI BOJIbI, MPUCOECIUHEHUN XJIOPOBOJOpOAa U ruaparanus. [Ipumenenue aneruniena
Ha OCHOBE CBOMCTB. MeXKIIaccoBast H30MeEpUs € aJKaIHuCHAMU.

Apenwl. ben3on. XuMu4eckue CBOWCTBa OEH30J1a: FOPEHUE, PEAKIMHU 3aMEILECHUS
(ranoreHupoBanue, HUTpoBaHue). [I[puMeHeHre OeH301a HA OCHOBE CBOICTB.

Ilpupoonvie ucmounuku y2neeo0opooos. 1IpupoiHbIi ra3: coctaB, IPUMEHEHHUE B
Ka4eCTBE TOILIMBA.

Hedts. CoctaB u nepepabotka nHedu. [leperonka negtu. HedrenpomyKrsi.

Jemoncmpayuu. TopeHne MeTaHa, 3TWIEHA, aneTwieHa. OTHOIIEHUWE METaHa,
STHJICHA, alleTWJIEHa M OEH30jJla K pacTBOpaM IE€pMaHraHata Kajusa U OpOMHOI BOJIE.



[Toyyenne »sTuiaeHa peakUUel OeruapaTtauuyd 3TaHOJa, aueTUIeHAa — THUIPOJIU30M
KapOujga kanplivsa. PasnoxkeHue Kaydyka MpH HarpeBaHUHM, HCIBITAHHE MPOAYKTOB
pa3ioKeHuss Ha HempenenbHOCTh. Komekius o0pa3noB HedpTH U HeTEnpOAyKTOB.
Komnekus «KaMeHHBIN yroyb U NpOoAyKIUs KOKCOXUMUYECKOTO ITPOU3BOACTBAY.

Jlabopamopnsie onvimor. O3HaKOMJIEHHE C KOJUIEKUMEW 0Opa3loB HepTH u
NPOAYKTOB €€ mnepepaboTku. O3HAKOMIIEHHE C KOJUIEKIMEH KaydyKoB M 0Opa3lamu
W3IEIUNA U3 PE3UHBL.

1.3. Kuciopoacoaepxamue opraHudeckie coeIMHeHnsI

Cnupmu. IlonydyeHue sTaHONa OpOKEHUEM TIIIIOKO3bl W TUApATAlMEil STUIICHA.
I'mopokcuiipHast rpymnmna kak ¢yHKOuoHanbHasg. IloHATHE O mpenenbHBIX OJHOATOMHBIX



cnupTax. XHMHYECKHE CBOMCTBA 3TaHOJA: B3aMMOJACHCTBHE C HATpHUeM, OOpa3oBaHHUE
MIPOCTBIX M CJIOXKHBIX A(UPOB, OKUCICHUE B anbAcTHa. [[ppuMeHeHHe dTaHOIa Ha OCHOBE
CBOKWCTB. AJIKOTOJIM3M, €0 NOCHEACTBUS U MPEAYIPEKICHUE.
['muueprH Kak NOpPEeACTaBUTENb MHOTOATOMHBIX CHUPTOB. KauecTBeHHas peakius Ha
MHOT0aTOMHbBIE CITUPTHI. [[pruMeHeHne rmuiepuHa.

Denon. duznueckre u XUMUYECKHE CBOMCTBA heHOMa. B3auMHOe BiMsIHUE aTOMOB
B MoJIeKyJe (eHosa: B3aMMOJCUCTBHE C THUAPOKCHIOM HATpUsi U a30THOM KHCIIOTOM.
[Ipumenenue heHoa Ha OCHOBE CBOMCTB.

Anvoezuowt. Ilonarue 00 anpaerugax. AjbJIeruaHas IpyImmna Kak QyHKIMOHaIbHas.
dopManpaeru HW €ro CBOMCTBA: OKHCJIEHHE B COOTBETCTBYIOIIYIO  KHCIIOTY,



BOCCTAHOBJICHUE B COOTBETCTBYIOIIMM crupT. llomyyeHue anbAernioB OKHCICHUEM
COOTBETCTBYIOIIMX cUpTOB. [Ipumenenne hopmasbaerinia Ha OCHOBE €ro CBOMCTB.
Kapoonoevie rucnomwr. llonsitTue o0 KapOOHOBBIX KucioTax. KapOokcuibHas
rpynna Kak (QyHKOUOHAJIbHAs. ['OMOJIOTMYECKMI psA NPEeNbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJOT. IlomydyeHne KapOOHOBBIX KHUCIOT OKHMCJIEHUEM aJbIETH]IOB.
XHWMHUYECKUE CBOMCTBA YKCYCHOW KHUCJIOTBHI: OOIIME CBOMCTBA C MHUHEPAIbHBIMU
KUCIIOTaMU U peakuus stepuduxanuu. [IpumeHeHue yKCYyCHOM KHUCIOTBI Ha OCHOBE
CBOMCTB. BpIciIMe )KMpHBIE KUCIOTHI HAa IPUMEPE MATTbMUTUHOBOM U CTEapUHOBOM.



Cnoscuvte 3puper  u  ocupvr. IlomyueHue CIOXKHBIX S(PUPOB  peakIHEH
srepudukanuu. CiaoxHble >QUpPbl B NpUpoAe, UX 3HaueHue. [IpuMeHeHHe CIOXKHBIX
7¢UPOB HA OCHOBE CBOKCTB.

XKuper kak cioxsble 3¢upbl. Knaccudpukamus xupoB. XUMHUYECKHE CBOMCTBA
KUPOB: TUAPOJIM3 W TUAPUPOBAHUE KUAKUX KUPOB. [IpumMeHeHue >XKUpPOB Ha OCHOBE
CBOMCTB. MbL1a.

Yeneeoowt. YreBoapl, ux kiaccudukaius: MoHocaxapuabl (TJIr0Ko3a, (pyKTO3a),
Jucaxapu/ibl (caxaposa) U moJiucaxapu bl (Kpaxmai U IEeJUTI0103a).



['roxo3a — BEMIECTBO C JBOMCTBEHHON (PYHKITMEH — abCTUAOCTHPT. X UMUYECKHE
CBOMCTBA TJIFOKO3BI: OKHCIIEHWE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpOWUT,
cnupToBoe Opoxkenue. [IpumeHeHne roKo3bl HA OCHOBE CBOMCTB.
3HayeHUEe YTIJIIEBOJAOB B XMBOW NPUPOAEC M B XKU3HU uesioBeka. [lonstne o peakumsix
MOJUKOHJEHCAIlMM W THUAPOJIM3a HAa MPUMEPE B3aWMMOIPEBpAICHUNA: TIrOKo3a [[]
MTOJINCaXapHU/I.

Hemoncmpayuu. OxKuclIeHUE cnupTa B anpieruia. KadecTBEHHbIE peakLMM Ha
MHOT'OATOMHBIE CHUPTHL. PacTBOpUMOCTh (peHOJIa B BOAEC NpU OOBIYHOM TeMIieparype |
npu HarpeBaHuu. KadecTBeHHble peakuuu Ha (eHon. Peakmus cepeOpsitHoro 3epkana



aNbACTUIOB M TIIOKO3bl. OKHUCIIEHUE allbJIETUJIOB U TJIOKO3bl B KHUCIOTY C IOMOIUIBIO
ruapokcuaa menu (I11). KauectBennas peaknus Ha kpaxmai. Komnekmws 23pupHBIX Macel.

Jlabopamopnsie onvimer. PacTBopeHue IMIEepuHa B BOJE M B3aUMOJEWUCTBHUE C
ruapokcuiom Menu (II). CpolicTBa YKCYCHOM KHCIOTBI, OOIIME CO CBOMCTBaMHU
MHHEPAIbHBIX KHUCJIOT. JlOKa3aTeNnbCTBO HEMPEAEIBHOIO XapakTepa KUJKOrO KHUpa.
B3aumoeiicTBre moko3bl U caxapo3ssl ¢ rugapokcugom meau (II). KauectBennas peakius
Ha KpaxMall.

1.4. A3orcoaep:xamue opranndeckue coequnenus. [ommmepsol



Amunsbt. Tlonstue o0 ammHax. AnudaTHdyecKue aMUHBI, WX KIacCHU(PUKAIUS U
HOMEHKJIaTypa. AHMJIWH, Kak oOpraHudeckoe ocHoBaHue. IlomydeHue aHunMHa U3
HUTpoOeH30a. [I[puMeHeHre aHnIMHa Ha OCHOBE CBOMCTB.

Amunokuciomsl. AMUHOKHCIOTBIL KaKk  aM@oTepHble  IU(YHKIHOHAIbHBIC
OpraHUYECKUE COEIUHEHUs. XUMHYECKUE CBOMCTBA aMUHOKHCIOT. B3aUMOJIEHCTBUE CO
HIeJI0YaMM, KUCIOTAMH U APYT C IpyroM (peakius noiaukoHaeHcauuu). IlentuaHas cBsa3pb
U nonunentuasl. [I[pumMmeHeHne aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku. llepBuuHasi, BTOpUYHAs, TPETUYHAS CTPYKTYpPhl OCJIKOB. XUMHYECKHE
CBOMCTBa OEJIKOB: TOpEHHUE, JeHaTypalus, THIpOiIn3, [BETHbIE peakluu. buonornyeckue
(OYHKIINH OEJIKOB.



Honumepwl. benxu v monvcaxapuibl Kak OMOTIOTUMEPHI.
[Imactmaccsl. [lonydyeHue MOIMMEpPOB pEeAKIMEN MOJIMMEPU3ALNU U TMOJUKOHICHCALINH.
TepMoIIacTUYHbBIE M TEPMOPEAKTUBHBIE TUIACTMACCHI. [IpencraBurenu mactMacce.
Bonokna, ux kinaccudukanus. IlomyueHue BOJOKOH. OTaenbHbIE NPEICTABUTEIN
XUMHYECKUX BOJIOKOH.

emoncmpayuu. B3auMoneicTBUE aMMHaKa M aHWIMHA C COJIIHOM KHCIIOTOM.
Peakius anmnnna ¢ 6poMHoM Bogoi. Jloka3aTenbCTBO HAMMUUS (PYHKIIMOHAIBHBIX TPy
B pacTBOpax aMHUHOKHUCIOT. PacTBopeHue u ocaxjeHue OenkoB. LlBeTHble peakiuu
0enkoB. ['opeHne NTUYBEro Nepa v MEePCTIHOW HUTH.



Jlabopamopnvie onvimol. PactBOpeHne OenkoB B Bojge. OOHapykeHHE OCIKOB B
MOJIOKE U B MsICHOM OynboHe. JleHaTypaiusi pacTBopa Oeiika KypHHOTO siflia CIIUPTOM,
pacTBOpaMHU COJIEH TSKEIBIX METAUIOB U MIPU HAarpeBaHUHU. PeleHne skcrepuMeHTalbHbIX
3a/a4 Ha MJCHTU(HUKAUIO OPraHUYEeCKUX cOequHeHuM. Pacno3HaBaHue IuiacTMacc M
BOJIOKOH.

2. O0masi ¥ HeOpraHu4YecKass XuMus

2.1. OcHOBHbIE OHATHS M 3aKOHbI XMMHUU

Ocnognvie nonamusa xumuu. BeumectBo. Atom. Mosnekyna. XUMAYECKUN 3JIEMEHT.
Annorponus. ITpocteie u cioxHbIe BemecTBa. KayeCTBEHHBIN U KOJIMYECTBEHHBIM COCTaB



BEIIeCTB. XUMHUUECKHe 3HakU U (hopMyisibl. OTHOCUTENbHBIE aTOMHAs M MOJIEKYJsIpHas
Macchl. KonmnuecTBo BenecTsa.

Ocnognuie 3akonvt xumuu. CTEXUOMETpPUs. 3aKOH COXPAHEHHS MAacChl BELIECTB.
3aKOH ITOCTOSTHCTBA COCTaBa BELIECTB MOJEKYJSIPHOM CTPYKTYphl. 3aKOH ABOraapo Hu
CJIEICTBUS UX HETO.

PacueTHble 3a1aun Ha HaXOXKIECHHE OTHOCHUTEIBHOU MOJIEKYJSIPHOM MAacChl, ONPENCIICHHE
MacCOBOM JTOJIM XUMHYECKHUX IIEMEHTOB B CII0)KHOM BEILIECTBE.

Jlemoncmpayuu. Mopenu atoMOB XUMHUYECKUX D3JIEMEHTOB. Mopaenu MOJeKyn

IPOCTBIX M CIOXHBIX BellecTB (1apo-crepkHeBble n Ctroapra-bpurneba). Komtekuus



MPOCTHIX M CIIOKHBIX BemlecTB. Hekoropwle BemiecTBa KoinuuecTBOM | Mosb. Mopenb
MOJISIPHOTO 00beMa Tra30B. Ajtorponus Gocdopa, KHCIOPo/Ia, 0JIOBA.

2.2. llepnoanyeckuii 3aKOH M NMEPUOANYECKAS CHCTEMA XUMHYECKHUX 3JIEMEHTOB
.. MenaesneeBa U CTpoOeHHE aTOMA

Ilepuoouueckuni 3axon JI.H. Menoeneeea. Otkpweitue J[[.M. MeHnneneeBbim
nepuoanueckoro 3akoHa. Ilepuonnueckuii 3akod B popmymuporke [[.1. Menneneesa.
[lepuoanueckas TabauIla XUMHUYECKHUX OJJIIEMEHTOB — Trpaduueckoe OTOOpakeHHE
nepuoanueckoro 3akoHa. CTpyKTypa NEpUOJUYECKOW TaONMIlbl: MEPUOIbl (Majble U
OoJpIIKe), TPYNIBI (TJIaBHAS U TOOOYHAs).



Cmpoenue amoma u nepuoouueckuii 3axkon /I.U. Menoeneesa. AToM — CloxxHas
gactuma. SAapo (MpOTOHBI U HEUTPOHBI) U AJIEKTPOHHAST oOomouka. M3otombl. CtpoeHue
AIIEKTPOHHBIX 00O0JIOUEK AaTOMOB 3JIEMEHTOB MaJlbIX NEpUOA0B. OCOOEHHOCTU CTPOEHUS
AIIEKTPOHHBIX O0OJOYEK AaTOMOB D3JIEMEHTOB OOJIBIIMX TEPUOAOB  (MEPEXOMHBIX
aneMeHToB). [lonsiTue 06 opbuTansax. S-, p- u d-Opouranu. DNeKTPOHHbIE KOHPUTYpaLUU
aTOMOB XUMHUYECKUX AJIEMEHTOB.

CoBpemenHas GpopMyIMpPOBKa MEPUOINYECKOTO 3aKOHA. 3HAYEHHUE MEePUOANYECKOrO
3aKOHA W TEPUOAUYECKOM CHUCTEMBbI XUMUUYeCKUX sneMeHToB /[[.M. MeHnneneea mist
pa3BUTHS HAYKH U IOHUMAHUS XUMUYECKON KapTUHBI MUpAa.



Jemoncmpayuu. Paznuunbie (HOpPMBI TEPHOAUYECKON CHUCTEMBI XUMHUYECKUX
anementoB J[.MI. MenaeneeBa. JluHamuueckue TaOMWIBI JUII  MOJCIUPOBAHUSA
MEPUOIUYECKON CUCTEMBI. DIEKTPU3aIUs TNl U UX B3aUMOJICUCTBUE.

Jlabopamopnsie onvtmol. MoaenupoBaHre MOCTPOCHUSI TMEPUOAUUECKON TAOTUIIBI
XUMHUUYECKUX AJIEMEHTOB.

2.3. CTpoeHue BemecTsa

Honnas xumuueckasn ceazv. Karuonel, ux oOpa3oBaHue U3 aTOMOB B pe3yjbTare
mporiecca OKHUCICHHS. AHHOHBI, UX OOpa30BaHHE W3 aTOMOB B pe3yJbTare Ipollecca
BOCCTaHOBJICHUS. OHHAs CBS3b KAaK CBA3b MEXKAY KAaTHOHAMM M aHMOHAMHM 33 CUET
DJIEKTPOCTATUUECKOro IpUTHKeHusA. Kiaccudukanusa HOHOB: IO COCTaBy, IO 3HAKY



3apsifa, IO HAIMYUIO TUApaTHOW 00o0souku. OHHBIE KpUCTANIMYECKUE PEHIETKH.
CBolicTBa BEIIECTB C HOHHBIM TUIIOM KPUCTAJUTMYECKON PEIIETKU.

Kosanenmnaa xumuueckaa cea3p. MexaHusM oOpa3oBaHUs KOBAJIECHTHOU CBS3H
(OOMEHHBII UM  JIOHOPHO-AaKLENTOPHBIN). DIEKTPOOTPHULATEILHOCTh. KoOBaJIeHTHbIE
NOJSIPHAsE M HENOJIsIpHas CBsA3U. KpaTHOCTh KOBAJIEHTHOM CBSI3U. MOIIEKYJISIDHBIE U
aTOMHbIE KpUCTAJIIMYecKue perieTku. CBOKWCTBA BEIIECTB C MOJIEKYJIIPHBIMU M aTOMHBIMH
KPUCTAJUIMYECKUMU PEIIETKaAMHU.

Memannuueckaa  céa3p. Mertanueckass  KpUCTaJUIMYECKas  pelIeTKa U
MeTaJuIMYeCcKasi XUMUYeCKas CBA3b. OU3ndeckue cBONCTBA METAIIIOB.



Azpezamnvle cocmoanus eéeuiecmeé u 6000pOOHAA c6A3b. TBepHoe, KUAKOE U
razoobpaszHoe cocTtosiHUs BemiecTB. [lepexos BemecTBa U3 0OJHOTO arperaTHOro0 COCTOSIHUS
B Ipyroe. BonoponHas CBs3b.

Yucmovie eewjecmeéa u cmecu. Ilonarne o cMecu BemecTB. ['OMOreHHblE U
rereporennbie cmecu. CoctaB cMeceil: 00beMHasi 1 MaccoBast JI0JIM KOMIIOHEHTOB CMECH,
MaccoBas J10J1 IPUMECEH.

Jucnepcuvie cucmemwt. Ilonsitue o nucnepcHoit cucreme. JucnepcHas ¢aza u
nucnepcuonHas cpena. Knaccuduxanus qucnepcHbix cucteM. [loHSTHE O KOJUIOMIHBIX
CUCTEMAX.



Jlemoncmpayuu. Mopaenb KpUCTANIMUECKON pereTky xjopuaa Hatpus. OOpasibl
MHHEPAJIOB C HWOHHOM KPUCTAJUIMYECKOM PEIICTKOW: KalbluWTa, raaura. Mopenn
KPUCTAJUTMUECKUX PEIIETOK «CyXOro JbAa» (MW HOja), aiMasa, rpadura (wim KBapua).
[Tpubops! Ha xuAKUX KpucTamiax. OOpa3ubl pa3IMYHbIX AUCHEPCHBIX CUCTEM: 3MYJILCUH,
CyCIIeH3UH, a3po30iield, renel u 3onei. Koarymsiuusa. Cunepesuc. ddext Tunnans.

Jlabopamopnsie onvimui. 1lpuroroBienre CycrneH3nn kapOoHaTa KajblUs B BOJE.
[Tonyyenue sMylbcud MOTOpPHOTO Macia. O3HAKOMJIEHME CO CBOMCTBAMH JUCIEPCHBIX
CUCTEM.

2.4. Bona. PacTBOpbI. DJIeKTPOJIUTHYECKAS JUCCONNAIIUSA



Booa. Pacmeopwvl. Pacmeopenue. Bopa xak pacTBOpUTENb. PacTBOpUMOCTH
BelllecTB. HachlllleHHbIE, HEHACHIIEHHbIE, MEPECHIIEHHbIE PACTBOPHI. 3aBUCUMOCTD
PacTBOPUMOCTH Ta30B, )KUIKOCTEH U TBEP/IBIX BEIIECTB OT PA3IMYHBIX (PAKTOPOB.
MaccoBas 107151 paCTBOPEHHOI'O BEILIECTBA.

Inexmponumuyeckaa  Oouccoyuayun.  DICKTPOIUTBI U HEIJIEKTPOUTHI.
DneKkTpoauTHYeCKas: aucconuanus. MexaHu3Mbl SJIEKTPOIMTUYECKON TUCCOIUALIMM IS
BEIIECTB C PA3IUYHBIMU TUIAMH XUMHYECKOM CBsi3U. [uwapaTtupoBaHHBIE U
HETUJPATUPOBaHHbIC HOHBL. CTEneHb S3JIEKTPOIUTHYECKON aucconuanu. CUIIbHBIE |
cialble MeKTPOAUTH. OCHOBHBIE MOJIOKEHUS TEOPUHU IIIEKTPOIUTUUYECKON TUCCOIMAINH.
KucnoTel, ocHOBaHHUS U COJIM KaK DJIEKTPOJIUTEI.



Jlemoncmpayuu. PactBopuMOCTh BemiecTB B Boje. CoOupaHHMe Ta30B METOAOM
BBITECHEHUS BOJBI. PacTBOopeHre B BO/AE CEPHOM KHUCIOTHI M cojielt ammoHwus. OOpa3ibl
KPUCTAJUIOTUAPATOB.  M3roTOBIEHHE THUIICOBOM TOBA3KU. lcmbelTaHne pacTBOpPOB
ANEKTPOJIUTOB W HEAIEKTPOJIUTOB HA MOPEAMET AUCCOUHAIMU. 3aBUCUMOCTh CTEICHU
AIIEKTPOJUTUUECKON JIUCCOLMAIIMU YKCYCHOM KHUCJIOTBI OT pa30aBieHuss pacTBopa.
JIBMKEHHE OKPAIICHHBIX HOHOB B AJIEKTPUUECKOM MoJie. [ [puroroBieHune xecTkoi BOAbI U
ycTpaHeHue ee JkecTKocTH. Monutel. OOpasisl MHUHEpaJIbHBIX BOJ PA3IUYHOTO
Ha3HA4YCHMS.

Ilpaxkmuueckoe 3anamue. I IpurotoBiieHUE pacTBOPA 3aIaHHON KOHIICHTPAIUH.

2.5. Knaccuukanusi HeOpraHu4YeCKHX cCoeJJMHEeHHI U UX CBOMCTBA



Kucnomot u ux ceoiicmea. KucnoTel Kak 3JEKTPOJIUTHI, UX Kiaccuukamus 1o
pa3IMYHBIM  NIpU3HakaM. XUMHYECKHME CBOMCTBA  KHCIOT B  CBET€  TEOPUHU
ANEKTPOIUTUYECKON Jucconuanu. OCOOEHHOCTH B3aUMOJICHCTBUSI KOHIICHTPUPOBAHHOM
CEpHOM M a30THOM KUCIOT ¢ MeTaiiaMyd. OCHOBHBIE CIOCOOBI MOTYYEHUS! KUCIOTBHI.

Ocnosanusa u ux ceoitcmea. OCHOBaHUS KaK AJEKTPOJIMTHI, UX Kiaccuukanus 1o
pa3IM4YHBIM  NPU3HAKaM. XHWMHUYECKHME CBOMCTBA OCHOBAHUW B CBETE TEOPUU
DIIEKTPOJIMTUYECKON JAHcCcolManuu. Pa3nmokeHne HepacTBOPUMBIX B BOJIE OCHOBAHMM.
OcHOBHBIE CTTIOCOOBI MOTYYEHUS] OCHOBAHHIA.



Conu u ux ceoiicmea. Conu kak H3nekTpoiautTbl. Conu cpegHue, KHUCHIbIe H
OCHOBHbIE. XHMHWYECKA CBOMCTBA COJI€A B CBETE€ TEOPUHU DIICKTPOIUTHUYECKOU
nucconuanuu. CrnocoOwl mosyueHus coneil. 'maponus coneil.

Okcuovl u ux ceoiicmea. ConeoOpa3yrolnme U HECcoJIeo0pa3yIole OKCHUIbI.
OcHoBHBIE, aM(OTEpHBbIE W KUCIOTHBIE OKCHJbl. 3aBHCHUMOCTb XapakTepa OKCHUIa OT
CTENEHU OKHCIEHUA OOpa3ylollero ero Metamia. XUMUYECKHE CBOMCTBA OKCHUIOB.
[Tosyuenue OKCUIOB.

Jemoncmpayuu. B3auMoIelcTBAE a30THOU U KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOT
¢ merasuiamu. ['openne ¢pochopa u pacTBoOpeHrne NpoAyKTa ropenus B Boje. [lomydenue u



cBoiicTBa amdoTepHOro Tuiapokcuaa. HeoOpatumblii TuUapOIM3 KapOuja KaibIlus.
OOpaTuMBbIil THAPOIN3 COJIEH PA3TUIHOTO THUTIA.

Jlabopamopnusvie onwvimoel. VicubiTaHue pacTBOPOB  KHUCIOT HWHIUKATOPAMMU.
B3aunmopaeictBue MeTayuioB € KUCIOTaMH. B3auMOJIEHWCTBHE KHCIOT € OKCHUAAMHU
MeTauioB. B3anmonencTere KUCIOT C OCHOBAHUSIMU. B3anMOIEICTBHE KUCIOT C COJIAMMU.
HcnpiTaHne pacTBOPOB IIENOYENH WHAWKATOpaMHu. B3anmoaeicTBUE IIETOYEl C COJSMMU.
PaznoxeHne HepaCTBOPHUMBIX OCHOBAHHIA.

BzaumonenctBue cosie ¢ metaiuiaMu. B3zanmogencTBue coner apyr ¢ apyrom. ['maponus
COJICH Pa3JIMYHOrO THUIIA.
2.6. XuMHuyecKHe peaKmuu



Knaccugpurkayua xumuueckux peaxyuii. Peakuyuu COEOUHEHUS, Pa3JIOKEHHUS,
3amemienus, ooMena. Karanurnaeckue peakiuu. OOpaTiMbie U HEOOpaTUMbIE PEAKITUH.
['oMOreHHbIE U TeTEPOreHHbIE PeaKuu. DK30TEPMUUECKHE U SHJOTEPMHUUECKUE PEAKIUH.
TernoBoit 3pPexT xumMuueckux peakuuid. TepMoXuMUYecKre ypaBHEHUS.

OKucnumenvbHo-60CcCMan08UmMeEIbHbIE peakyuu. Crenenpb OKHCIICHUSI.
Oxucnutens W BOCCTaHOBIEHHE. BoccTaHOBHUTENs M OKHCIEHHE. METON SIEKTPOHHOTO
OanmaHca 17151 COCTaBICHUS YPaBHEHUI OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.

Cxkopocmev xumuueckux peaxyuii. IIoHSITHE O CKOPOCTH XUMHUYECKUX DPEAKLIUM.
3aBUCUMOCTh CKOPOCTH XHMHMUYECKUX PEAKUUHA OT pa3iudHbIX (HAKTOPOB: MPHUPOIbI



pearupyronmx  BEIIECTB, MX  KOHLEHTPAallMM,  TEMIIEpaTypbl,  IOBEPXHOCTH
COIPUKOCHOBEHUS Y UCIIOJIb30BAHUS KaTaJIN3aTOpPOB.

Oopamumocmo xumuueckux peakyupt. OOpaTuMble W HEOOpATHMbIC PEAKIIHH.
XHUMHUYECKOE PAaBHOBECUE U CITOCOOBI €r0 CMEILIECHHUS.

Jlemoncmpayuu. IlpuMepbl HeOOpaTHMMBIX peakUMi, UAYIIUX C OOpa3zoBaHUEM
ocajika, raza WM BOAbl. 3aBUCHUMOCTb CKOPOCTH PEaKUUU OT HPHUPOJAbI pEarupyromux
BeulecTB. B3aumMopeiicTBUe pacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMU TUOCYJb(ara
HaTpUsl pa3IMYHOM KOHUEHTpallMM ¢ Temreparypbl. Mojenb KHUIAIEro Clos.
3aBUCUMOCTbH CKOPOCTH XMMHUYECKON peakIMy OT MPUCYTCTBUS KaTaiu3aTopa Ha MpuMepe
pas3IoKEHHE MEPOKCHIA BOJOPOa C IIOMOIBI0 JUOKCHAA MapraHiia U Karajias3sl. Moaelb



anekTposmzepa. Mojenp 3JIEKTPOJIW3HOW BaHHBI Ui MOJIYYEHUs aatOMUHUA. Monaeib
KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopnusie onvimel. Peakiys 3aMeleHUs] MEIU JKEJIe30M B pacTBOPE MEAHOTO
Kynopoca. Peakuuu, uaynme ¢ oOpa3oBaHHMEM OCajKa, raza WIM BOJbl. 3aBUCHMOCTD
CKOPOCTH B3aUMOJICMCTBHUS COJISTHOM KUCIIOThHI C METAJUIaMU OT UX IPUPOJIbL. 3aBUCUMOCTh
CKOPOCTH B3aUMOJICUCTBUA IMHKA C COJISHOM KHUCIIOTOM OT €€ KOHLIEHTPAlWH.
3aBUCUMOCTh CKOpPOCTH B3aumojieicTBus okcuna meau (II) ¢ cepHoit kucinotoir oT
TeMIEpaTyphl.

2.7. MeTaibl M HeMeTaJLJIbI



Memannsl. OCOOEHHOCTH CTPOCHUSI aTOMOB U KpUCTaLUIOB. Du3nueckue CBONCTBA
meTaiioB. Knaccudukaliys MeTauioB 1Mo pa3iMyHbIM MpU3HAKaM. XUMHUYECKHE CBOMCTBA
METaJUIOB. DJIEKTPOXUMHUYECKUH PsIJT HAITPSHKEHU MeTaIIOB. MeTaimoTepMusl.

OOmue cnocoObl momyyeHus: metawioB. [lonarue o meramnypruu. Ilupomeramnyprus,
TUAPOMETAILTYPrUs U dJeKTpoMeTainyprus. CriiaBbl YEpHBIE U LIBETHBIE.

Hememannvi. OcOOEHHOCTH CTpOEHMSI aTOMOB. HeMeTrasnibl — MpoCThie BEIIECTBA.
3aBUCHUMOCTh CBOWCTB TaJOr€HOB OT WX TMOJOXKEHHUS B IEPUOJUYECKON CHCTEME.
OKHUCIUTENBHBIE U BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCHUMOCTH OT HX
IIOJIOKEHUS B PALY 2JIEKTPOOTPULIATEIIEHOCTH.



Hemoncmpayuu. Kowieknusa  MeTauioB.  B3aMMOJEHCTBUE  METALIOB  C
HeMeTaliaMu (Kene3a, IIMHKA W alllOMUHUS C CEpOM, aJlOMUHUS C MOJOM, CYpPbMBI C
XJIOpOM, TOpEHHE Kele3a B xjaope). ['opeHne MeTamioB. AJIFOMUHOTEPMUSL.

Komnekuus HemeramioB. ['openue HemetamioB (cepbl, ¢gocdopa, yrig). BeirecHeHue
MEHEE aKTHBHBIX TAJIOTC€HOB U3 PACTBOPOB UX COJiel 00JIee aKTUBHBIMU TraJlOreHAMH.
Mopens MPOMBIIIUIEHHON yCTaHOBKH JJIsl TPOM3BOACTBA CEPHOM KUCIOTHL. Mojens meun
JUTs 00KUTa M3BeCTHsAKA. KOMmIeKuy npoayKiuid CUIIMKAaTHON TIPOMBIIIUIEHHOCTH (CTEKIIa,
dapdopa, dasHca, HIeMeHTa pa3InYHbIX MAPOK U JIp.)

Jlabopamopnuie onvimul. 3akanka u oTnyck cranu. O3HaKOMIIEHHE CO CTPYKTypaMu
ceporo u Oejioro uyryHna. PacmosnaBaHue py JKeliesa.



O0beM y4eOHOM JMCUMIIMHBI M BUABI Y4eOHOM padoThl

Buj yueOHo# paboThl O6bem yacoB
MakcumasbHasi yueOHas HArpy3Ka (Bcero) 171
Oobs13aTesIbHASI AyIUTOPHAsI Y4eOHAasi HArpy3Ka (Bcero) 114

B ToM uucne:

[IpakTyeckue 3aHsTUs 57
CamocTosiTesibHasi paboTa cTyJeHTa (BCero) 57




B ToMm uncne:
BreaymutopHas camocrosiTenbHas paboTa
NupuBuyasibHbIE 3a1aHUS

31
26

[TpomesxxyTounast arrectanus B popme nuddepeHIpoBaHHOrO 3a4era




TemaTH4ecKuil IVIAH U COAEPKAHUE YIeOHOM JMCIUITHHBI « XHMHUS»

HamnmenoBanue Copepxanne yaeOHOTO MaTepHaia, J1abopaTopHbie paObOTHl U MPAKTUIECKUE 3aHATHSA, O6BeM YpoBeHb
pas3zenos caMoCTOsATeIbHAS paboTa CTYIEHTOB 4acoB YCBOCHHUS
Baenenne 1 | Beenenne. T.b. B kabuneTe xumMun 1 2
Pazpgen 1. Coaepxanue yue0HOI0 MaTepuaJia 42 ;

Oprannyeckas 2 ITpenmet opraHn4eckoil XMMUHU 1 2

XUMHAs 3 BaneHTtHOCTh 1 2
4 Teopust crpoeHust opraandeckux coenuHernid A.M. bytneposa 1 2
5 [ToHATHE O TOMOJIOTHH M U30MEPUHU 1 2
6 Knaccudukarms opraHn4eckux BEIIecTB 1 2
7 Knaccudukanms peakuuil B OpraHMIeCcKOi XUMHH 1 2
8 JlaGopaTopHuslii onbIT Nel V3roroBiaeHne Mosienell MOJIEKYI OPraHUYECKIX BEIIECTB 1 -
9 JlaGopaTopHslii onbIT Ne2 M3roToBieHHe MOJeNeii MOJIEKYT OPTaHUYECKHUX BEIIECTB 1
10 | AnxaHsl 1 2
11 | AnkaHsl 1 2
12 | AnkeHsl 1 2
13 | Ankensl 1 2
14 | JlueHsl B KayIyKu 1 2
15 | Ankunbl 1 2
16 | AnkuHbl 1 2
17 | Apens 1 2
18 | IlpupomHble HCTOYHUKH YTIIEBOIOPOIOB 1 2
19 | JladopaTopHblii onbIT Ne3 O3HaKOMIICHHE C KOJUIEKIIHEH 00pa3oB HeQTH U IPOAYKTOB €€ 1

nepepadoTKu
20 | JladopaTopHbIii onbIT Ned O3HAKOMIICHHE C KOJUIEKITNEH KaydyKOB M 00pa3amMu U3AeIHid 1

13 PE3UHBI
21 | KouTpoasHas padora Nel YieBogopoabl ¥ MX HPUPOTHBIE HCTOYHHUKA 1
22 | Couptsl 1 2
23 | ®eHon 1 2
24 | Anpaerunabl 1 2
25 | KapOoHOBBIE KHCTIOTHI 1 2
26 | CnoxxHble 3UPHI U )KUPBI 1 2
27 | YmeBoasl 1 2
28 | JlaGopaTopHBbIii onbIT NeS PacTBopeHue IMMIIeprHHA B BOJIE M B3aUMOJCHCTBHE C 1

ruapokcusiom Meau (1)
29 | JlaGopaTtopHbIii onbIT Ne6 JKupsl, cBOicTBa )KHPOB 1
30 | JladopaTopHbIii onbIT Ne7 CBoMCTBA YKCYCHOM KHCIIOTHI, OOIIHE CO CBOMCTBAMH 1
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MUHEPAJIbHBIX KUCJIOT

31 | JlaGopaTopHblii onbIT Ne8 B3anmoseiicTBre NIIOKO3bI U caxapo3bl ¢ TuapokcuaoM menu (I1) 1
JladopaTopHblii onbIT Ne9 KauecTBeHHas peakiids Ha KpaxMai
32 | KouTpoabnas padora Ne2 Kucnopojcoaepkaiiie OpraHndeckue CoeTUHEHHsI 1
33 | AMuHHI 1
34 | AMHHOKHUCIIOTHI 1
35 | benku 1
36 | JladopatopHbIii onbIT NelQ PacTtBopeHue OenkoB B Bozie 1
37 | JladopatopHblii onbIT Nell O6Hapy)eHne OENKOB B MOJIOKE M B MSCHOM OyITbOHE 1
38 | JlabopaTopHbIii onbIT Nel2 JleHaTyparus pacTBopa Oenka KypHHOTO sIIa CIUPTOM W TIPH 1
HarpeBaHUH.
39 | KouTpoasHas padoTa Ne3 A3oTcomepamiiue OpraHnIecKie COSTMHECHUS 1
40 | Ilnactmaccol 1
41 | BomokHa, UX KIacCU(pHUKAIIHS 1
42 | IpakTnyeckas padora Nel Pacrio3sHaBanue miaacTMacc U BOJIOKOH 1
43 | IpaxkTnyeckas padora Ne2 Pemenne sKcIiepuMEHTAIBHBIX 3a7a4 HA HICHTH(OUKAIIIIO 1
OpPraHUYECKHUX COeTMHEHUHN
CamocTosiTeJIbHAs padoTa 28
1 OTBeTHTH Ha BOIPOC NMCbMEHHO B TeTpaau: OpraHuuecKas XUMHS B IPOGECCHH. 1
2 [MoaroroBuTh HOKNan: Poib 0Te4eCTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTHH MUPOBOM 1
OpraHMYeCcKOH XUMHHU.
3 Ioxrorosuts nokinan: buorpapus A.M. byrneposa. 1
4 HasoBure npenmyiiecTBa NpUpOIHOTO ra3a rnepes IpyraiMi BUIaMHU TOIUINBA. 1
5 IToaroroBuTh AOKIaA: YIIEBOJOPOJHOE TOIJIMBO, €I0 BUABI U Ha3HAYCHUE. 1
6 ITonroroButs pedepar: Mctopust OTKPHITHS U Pa3pabOTKH ra30BEIX M HEPTIHBIX 1
MecTopokaeHuil B PO.
7 ITonroroButs HOKIAT: ApOMaTHIECKHE YTICBOIOPOIBI KaK CHIPhE M TPOU3BOCTBA 1
MECTHIUIOB.
8 IloaroroButs noknan: PazBurue caxapHoi IpOMBILUIEHHOCTH B Poccuu. 1
9 IoaroroButs pedepar: DTaHoi: Benuyaiimiee 6:1aro u CTpamrHoe 3J10. 1
10 | IToaroToBUTH JOKIAM: AJIKOTOJU3M U €ro Npo(hUIakTHKA. 1
11 | IoaroroButk JAoKNIaa: MypaBbHHAS KMCIOTA B IPUPOJIE, HAYKH M IPOU3BOJICTBE. 1
12 | IoaroroButs pedepar: @opmanpaerina Kak OCHOBA MOMYIECHHUS BEIIECTB U MAaTEPUAIOB IS 1
MOei podecCHOHaATbHON ACSITETLHOCTH.
13 | IoaroroButh noknan: JKupsl Kak IPOAYKT MUTAHUS U XUMHUYIECKOE CHIPHE. 1
14 | IoaroroButs noknan: CuHTeTHUeckne Moromme cpeactsa (CMC): mocTonHCTBA U 1

HEIOCTATKH.

62



Paznen 2.
OO0mas n
HEOPraHu4YecKas
XUMHUA

15 | IoaroroButs pedepar: Mcropus ykcyca. 1
16 | OtBeruTh Ha Bompoc nmuchMeHHO: Uto Takoe maprapun? Kak ero nomxy4arot? 1
17 | OTBeTUTH HA BOIPOC MACEMEHHO: UeM OTIMYAIOTCsI HaTPHUEBBIE MBLUIA OT KAJTMEBBIX? 1
18 | [oaroroButk noknan: OpeoHsl, 3HaUCHUE, IPUMEHEHHUE U UX HKOJIOTHSL. 1
19 | IoaroroButk Aokiaj: benkoBas ocHOBa UMMYHUTETA. 1
20 | OTBeTuTh Ha BOMPOCH! MMChbMEHHO: Kakue BelecTBa Ha3bIBalOT aMUHOKHUCIIOTAMH, a Kakue — 1
oenxamu? YTo 00IIEro MEX1y STHMHU KIACCAMH OPTaHUYCCKUX COCTUHCHUMN?
21 | IoarotoButk pedepar: PacimmdpoBka reHoMa yesioBeka. 1
22 | OTBeTHTH Ha BOIPOC MUCBMEHHO: [loueMy NpH MOBBIIIEHHH TeMmeparypsl 10 42 °C 1
(dhepmenThI nepectatoT «pabdorare»? UTo ¢ HUMH IPOUCXOIHUT?
23 | Ioarotoruth nokian: buorpadus /.M. Menaeneera. 1
24 | TloarotoButh fnoknan: Ilpeamocsuiku co3manus nepuogmdeckoit cuctemsl [1.11. Menneneesa. 1
25 | IoaroroButs pedepar: IlmacTmacchl — COBpeMEHHBIC KOHCTPYKITHOHHBIC MaTePHAIIBL. 1
26 | IloaroroButs nokiaj: Karanuzatopsl, MOHATHE, UX POJb B )KU3HU YEIIOBEKA. 1
27 | HoaroroButk coobuienne: KocMeTnueckue reiim. 1
28 | IoaroroButs noknan: IlpumMenenne cycnieH3uil 1 IMYAbCHN B CTPOUTEIBCTBE. 1
CoaepxaHue y4eOHOro Matepuaja 70
44 | OcHOBHBIE MOHSTHS XUMUU 1 2
45 | OcHOBHBIE 3aKOHBI XUMHH 1 2
46 | OcHOBHBIE 3aKOHBI XUMHUH 1 2
47 | Tlepuoanueckuil 3aKOH U MlepUoIMUecKas cucreMa XuMuueckux snemenToB JI.M. MenneneeBa 1 2
48 | Tlepuoanueckuil 3aKOH U MepUoIMUecKas cucreMa XuMuueckux snemenToB JI.M. MenneneeBa 1 2
49 | Crpoenue aroMa 1 2
50 | CtpoeHue atoma 1 2
51 | DnekTpoHHBIE KOHPHUI'YPAIIMH aTOMOB XMMUYECKHX 3JIEMEHTOB 1 2
52 | DsekTpoHHBIE KOHPHUI'YPAIIMH aTOMOB XMMHUYECKHX 3JIEMEHTOB 1 2
53 | 3HayeHHe NEPUOANYECKOrO 3aKOHA U MEPUOANYECKON CUCTEMBI XUMUYECKUX 31eMeHToB J[. 1. 1 2
Menneneesa
54 | JlaGopaTtopHblii onbIT Nel3. MozenupoBaHue IIOCTPOSHHUS TIEPUOJUIECKON TaOIHIIBI 1
XUMHYECKUX DJICMEHTOB
55 | KourpoabHas padora Ned Ctpoerne aroma. [lepromndeckuii 3aKoH 1
56 | MonHas xummuueckast cBsi3b. MIOHHbBIE KPUCTAINIMYECKUE PELIETKU 1 2
57 | KoBaneHTHasi XuMuueckas cBsizb. MOJIEKYJIIpHbIE U aTOMHBIE KPUCTAJUIMYECKHUE PELLIETKU 1 2
58 | Meramnueckas XMMUYECKasi CBsI3b U METAJUIMYECKAsl KPUCTANIMYECKAsl PeLeTKa 1 2
59 | BonoponHasi XuMHUYECKas CBA3b 1 2
60 | JlabopaTopHblii onbIT Nel4 OnpezpeneHue BIIOB KPUCTAJUIMICSCKIX PEMIETOK BEIIECTB 1
61 | IlonsTue o cmecu BewecTB. [ OMOreHHbIE M TETEPOreHHbIE CMECH 1 2
62 | ucnepcHble CUCTEMBI 1 2
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63 | JlabopaTopHbIii onbIT NelS O3HakoMIIEHHE C IUCTIEPCHBIMU CUCTEMaMHU
64 | KomnouaHele cucTeMbl 1 2
65 | KouTpoasnas padora NeS CtpoeHue BeliecTsa 1
66 | JladopaTopHbIii onbIT Nel6 [IpuroroBiieHne cycreH3nu kapOoHara KajlbLus B BOJIE 1
67 | Jlaboparopublii onbIT Nel7 O3HakoMIIEHHE CO CBOMCTBAMU JAUCIIEPCHBIX CUCTEM 1
68 | Boaa. PactBopsbl. PacTBopenue 1 2
69 | JlabopaTopHbIii onbIT Nel8 VcnbslTaHue BofbI HA XKECTKOCTh 1
70 | MaccoBast 10Ji1 paCTBOPEHHOTO BEIIECTBA 1 2
71 | IlpakTHyeckas padora Ne3 ITpuroroBiieHre pacTBOPOB 33JaHHOM KOHLIEHTpaLUU 1 _
72 | DnexTposuTHUYeCcKas Auccoruanus. DIeKTPOJUTH] U HE3JIEKTPOIUTEI 1 2
73 | OcHOBHBIE IOJIOKEHHS TEOPHH AIISKTPOIHTHUECKOH quccormaryn (TO/I). 1 2
74 | Kucnotsl B cBete TOJ1 1 2
75 | OcHoBanus B cBere TOJ] 1 2
76 | Comu B cBere TOJ] 1 2
77 | KonTpoasHas padora Ne6 Bona. PacTBophl. DnekTpouTHuecKasi JUCCOLMaLUs 1 _
78 | Knaccudukauus XuMAYECKUX peaKIui 1 2
79 | OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE peakii. CTeneHb OKUCIEHUS 1 2
80 | OKHCIUTENbHO-BOCCTAHOBUTENBHbIE PEAKIIHU. 1 2
81 | CxopoCcTh XMMHUYECKUX pPeaKLuil. 1 2
82 | CKopoCTh XMMHUYECKHX pPeaKLuil. 1 2
83 | OOpaTuMOCTh XMMHYECKHMX peakiunii. XMMHUYECKOe paBHOBECHE U CIIOCOOBI €0 CMELeHUs 1 2
84 | OOpaTUMOCTh XMMHYECKHMX peakiunii. XMMHUYECKOe paBHOBECHE U CIIOCOOBI €0 CMELeHUs 1 2
85 | Karanu3. MHrubuTops! 1 2
86 | JlabopaTopHslii onbIT Nel9 Peakiun 3aMerieHus Meu *Keae30M B pacTBOPE METHOTO 1

Kymopoca
87 | JlabopaTtopHblii onbIT Ne 20 Peakiuu, naynme c o0pazoBaHue 0CaJIKa, ra3a U BOJbI 1
88 | JlaGoparopublii onbIT Ne21 3aBUCUMOCTbH CKOPOCTH B3aUMOJIEHCTBUS COJISIHOM KUCIIOTHI € 1

MeTaJIaMH OT UX NPHPOb! (PaKkTOpkl, BIMSIONIME HA CKOPOCTh PEAKIIIH)
89 | JlaGopaTtopHblii onbIT Ne22 3aBHCHMOCTbH CKOPOCTH B3aUMOJEHCTBUS IUHKA C COJISIHON 1

KHCJIOTOH OT ee KOHIIEHTPALUH
90 | JladopaTopHbIii onbIT Ne23 3aBUCHMOCTb CKOpOCTH B3anMozaeiicTBus okenaa meau (II) c 1

CEpHOM KHUCIIOTOW OT TeMIEPATyphbl
91 | KouTpoasHas padora Ne7 XuMHUSCKHE PEAKIHH 1
92 | Kucnotsl 1 MX CBOICTBa 1 2
93 | OcHOBaHHSI 1 WX CBOMCTBa 1 2
94 | Conu u ux CBOICTBa 1 2
95 | T'ugponus 1 2
96 | OKCHIBI M UX CBOMCTBA 1 2
97 | JlaGopaTopHblii onbIT Ne24 VcnpiTaHuE KUCIOT, IEN04Yeld HHANKATOpaMu 1
98 | Jlaboparopublii onbIT Ne25 B3anmoaelcTBUE KUCIOT C METAJUIAMU, OKCHJIAMU METAJIJIOB, 1
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OCHOBaHUsIMHU, C COJIIMHA

99 JlaGopaTopHblii onbIT Ne26 B3anmopelcTBUe 1ienoyeil ¢ cosiMu 1
100 JlaGopaTopHslii onbIT Ne27 Pa3nojkeHHe HEpaCTBOPUMBIX OCHOBAHHM 1
101 JlaGopaTopHslii onbIT Ne28 B3auMonelcTBue coleil ¢ MeTasiaMu, pYyr ¢ APYyroM 1
102 JlaGopaTopHslii onbIT Ne29 ['unponus pa3InyHbIX coseit 1
103 Kontpoabnas padora Ne§ Heopranuueckue coeiMHEHHsI 1
104 Meraisl 1 2
105 Meramnorepmus. [lupomeramryprus, THAPOMETAILTYPIHsL U JJIEKTPOMETAJLTYPrHst 1 2
106 Hemerasisl 1 2
107 OKHUCIUTENBHBIE M BOCCTAHOBUTENIbHbIE CBOWCTBA HEMETAIUIOB 2
108 Jla6opaTopusiii onbIT Ne30 O3HaKOMIIEHHE CO CTPYKTYPaMH CEpOro M Oenoro yyryHa 1
109 JladopaTopublii onbIT Ne31 Pacno3HaBanue pyn xkene3a 1
110 IIpakTnyeckas padora Ned [lonyueHne, coOupaHue U pacio3HaBaHHUE Ta30B 1
111 IIpakTnyeckas padora NeS [TonyueHue, coOupaHue U pacrio3HaBaHHUE Ta30B 1
112 IIpakTnyeckasi padora Ne6 PerieHue sxcnepuMeHTaNbHBIX 33/1a4 1
113 IIpakTnyeckasi padora Ne7 PerieHue sxcnepuMeHTaNbHBIX 33/1a4 1
114 KonTpoabHnas padora Ne 9 Merajuiel 1 Hemerayuibl. JuddepeHmpoBaHHbIN 3a4eT. 1
CamocTosiTeJIbHASA paboTa 29
29 [ToaroroBuTsh Hoknan: KomionHble CHCTEMBI B )KUBBIX OPraHU3Max. 1
30 [MToaroroBuTh KOHCIEKT: ['pyOoIICTIEpCHBIE CHCTEMBI, MX KJIACCU(UKALMS U UCIIOJIb30BAaHUE B 1
IpodeCCHOHATBHON AESTEIBHOCTH.
31 IToaroroButh nokiag: Bona kak peareHT M Kak cpesia Juis XMMHYECKOro mpoliecca. 1
32 HoxroroButs nokian: CoBpeMeHHbIE METOIbI 00€33apaKUBAHUS BOJIBL. 1
33 IoaroroButk nokia1: PEeHTTeHOBCKOE M3ITyYeHNE U eT0 UCIONb30BaHUE B TEXHHUKE U 1
MeIIHE.
34 3anomnHuTe Tabmuiy: «Kiaccuukanus opraHMueCcKUX BEIIECTBY. 1
35 CocTaBuUTh KOHCHEKT: KHCIOTHEIE OKCHIBI. 1
36 CocTaBUTh KOHCIEKT: OCHOBHBIE OKCUJBI. 1
37 CocTaBUTh KOHCIIEKT: AM(OTEpHBIE OKCHJIBL. 1
38 IIpuBeauTe npuMepsl OpraHudeckux KUucaoT. Kakue n3 HUX HCIOIBb3YIOTCS B Ballel 1
npodeccun?
39 IIpuBeaure npumepsl HeopraHudeckue KUcaoT. Kakue u3 HUX HCHOIB3YIOTCS B Ballel 1
npodeccun?
40 OTBeTHTH Ha BOIPOC NHCbMEHHO: Kakne HeopraHnieckue BemecTsa sBISIFOTCS 1
amMpoTepHBIMU?
41 ITonmrorosuts moknan: Kopposusi: MOHSATHS, BUABL, IPUMEPHl XHMUYECKOH KOPPO3HH. 1
42 ITonmroroBuTh HOKNA: DISKTPOXUMHAYECKAS KOPPO3HSL. 1
43 IIpemmoxkute ciocoObl 3aIIUTH METAJUIOB OT KOPPO3HH. 1
44 IlonroroButs moknan: MHepTHBIE U OIAropOAHBIC Ta36I. 1
45 ITonroToBUTH KOHCIEKT: AJIJIOTPONIHS METAJLIOB. 1
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46 [ToproroButsh goknan: [lpumeHeHne XJIopyuaa HaTpusi B OBITY U IPOMBIIUICHHOCTH. 1
47 IToaroroBuTh foKyIaA: OKCUABI U CONU KaK CTPOUTENIbHBIE MATEPUAIBL. 1
48 [TonroToBUTh AOKJIaA: AMMHAK, €r0 3HaYeHHE B HAPOJHOM XO3SIHCTBE. 1
49 [ToaroroButsh pedepar: Mcropust pa3BUTHS IPOM3BOJCTBA COJIbI, €€ IPUMEHEHHE. 1
50 [ToaroroButh pedepar: Bo3HHKHOBEHNE M Pa3BUTHE ATFOMUHHEBOM IPOMBIIUICHHOCTH. 1
51 IToaroroButh nokyaa: Conu B MEAULIUHE. 1
52 [TonroTOBUTH KOHCIIEKT: AJJIOTPOINHSI HEMETAJIIOB. 1
53 IToaroroBuTh fokIaa: OKCUABI U CONU KaK CTPOUTENIbHBIE MATEPUAIBL. 1
54 IMoaroroButh pedepar: CepHas KHCIOTA - «XJI€0 XMMUYECKON MPOMBIIUICHHOCTHY. 1
55 [MoaroroButsh pedepar: Mcroprsi BOSHUKHOBEHUSI U pa3BUTHUSI 3pKaJIbHOTO IIPOU3BOICTBA. 1
56 IoaroroBuTh pedepar: Poxmaroniye cony — rajJoreHsl. 1
57 IMoaroroButh nokian: HepTHBIC WK OJArOPOAHBIC T'a3kl. 1
Bcero 171
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XAPAKTEPUCTUKA OCHOBHBIX BU/10B
YUYEBHOU JEATEJIBHOCTHU CTYAEHTOB

Cooeprcanue Xapaxkmepucmuka 0CHOGHBIX 6U008 OeAMETbHOCMU CHYOeHmA
00yuenus (na ypoene yuedonvix oeiicmaeuit)

Baxneiimue JlaBath ompenescHHe W ONEPUPOBATH CICAYIONIMMH XUMHUYCCKHUMH TOHSITHSIMH:

XUMHYeCcKHe BEIIECTBO, XMMUYECKUN AIIEMEHT, aTOM, MOJIEKYJa, OTHOCUTENIbHbIC aTOMHas U
MOHSATHS MOJICKYJISIPHAsE MAacCChl, WOH, QJUIOTPOIHUS, W30TONBI, XHMHUYECKas CBS3b,

NIEKTPOOTPULIATENIBHOCT, BAJIEHTHOCTb, CTENEHb OKHUCIIEHMSI, MOJb, MOJISIPHas
Macca, MOJPHBIH 00beM Ta3000pa3HBIX BEIIECTB, BELIECTBA MOJEKYIIPHOTO H
HEMOJIEKY/SIPHOTO ~ CTPOEHHS, PACTBOPBI, AJIEKTPOJIUT M  HEDJIEKTPOJIMT,
ANEKTPOJIUTHYECKAS AUCCOLUALIMS, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTAHOBJICHHE, TEIUIOBOH 3(P(EKT peakluu, CKOPOCTh XUMHUYECKON peakIuH,
KaTaliu3, XHMHUYECKOe pPABHOBECHE, VYIVIEPOJHBIA CKeneT, (yHKIHOHAIHHAS
IpyIIa, H30Mepusi, TOMOJIOTHS.

OcHOBHBIE 3aKOHBI
XUMHH

dopMynupoBaTh 3aKOHBI COXPAHEHHUS MACChl BEIIECTB M IOCTOSHCTBA COCTaBa
BCIIECTB.

YcranaBnuBaTh MPUYMHHO-CIICACTBEHHYIO CBS3b MEXKIY COACPKAHUEM 3THUX
3aKOHOB U HANMCAHUEM XUMHYECKUX (POPMYI U YpaBHEHHUH.

YcranaBnuBaTh ABONIOIMOHHYIO CYITHOCTh MEHJIEJIEEBCKOM M COBPEMEHHOU
(dhopmynrpoBok nepuoaundeckoro 3axkona J[.1. Menneneena.

OOBSICHATP  (PUBWYECKHI CMBICI CHUMBOJIMKH  TMEPUOJWYECKON  TaOJIUIIBI
xumuueckux snemMeHToB J.M. MenzaeneeBa (HOMEpPOB »JJIeMEHTa, MEPHOAA,
TPYNIbI) U YCTAaHABJIMBATH MPUUYWHHO-CJICICTBEHHYIO CBSI3b MEXAY CTPOCHUEM
aToMa M 3aKOHOMEPHOCTSIMH U3MEHEHHS CBOMCTB IJIEMEHTOB M OOpPa30BaHHBIX
VMU BEIIECTB B MIEPUOJAX U IPyIITIax.

XapakTepru3oBaTh JIEMEHTHI MabIX U OONBIINX MEPUOAOB MO UX MOJIOKEHUIO B
nepuogmyeckoil cucreme .M. Menpaeneesa.

OcHoBHBIE TEOPUH

YcranaBnuBaTh 3aBHCUMOCTh CBOMCTB XHMHYECKHX BEIIECTB OT CTPOCHUA

XUMMH aTOMOB 00pa3yIOIUX UX XUMUYECKHUX 3JIEMEHTOB.
XapakTepu30oBaTh BAXKHEHIINE THUIIBI XUMUYECKUX CBSA3€H UM OTHOCHUTEIBHOCTH
3TOW THUIIOJIOTHH.
OOBSICHATP 3aBUCUMOCTH CBOWCTB BEIIECTB OT HUX COCTaBa U CTPOCHHUS
KPHUCTAIUIMYECKUX PEIIETOK.
@opMyIMpOBaTh ~ OCHOBHBIE  IOJIOKEHUS ~ TEOPUU  DJIEKTPOJIUTUYECKON
JUCCOLIMAllMM M XapaKTepHU30BaTb B CBETE€ 3TOM TEOPHUH CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX COECINHEHUI.
@opMyIMpOBaTh OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHYECKOTO CTPOEHUS
OpPraHMYECKUX COEAMHEHUN M XapaKTEpU30BaTb B CBETE ITOM TEOPHUU CBOWCTBA
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAMHEHUM.
Baskueimue XapakTepu3oBarb COCTaB, CTPOCHUE, CBOMCTBA, IIOJNyYEHHE W IIPUMEHEHHE
BellecTBA U BakHeHMX MeTamwioB ( [A u Il A rpymnm, amromuHus, Kenes3a, a B €CTECTBEHHO-
MaTepHAaJIbI Hay4YHOM IpoQuIIe U HEKOTOPBIX d- 3JIEMEHTOB) U UX COCTUHEHUH.

XapakTepu3oBaTb COCTaB, CTPOCHHUE, CBOMCTBA, IIOJyYEHHWE U INPUMEHECHHE
BaxHeimux Hemeramwios (VI A, VIIA, VIA rpynm, a takxke azora u gocdopa,
yriiepoJia U KpeMHHUs, BOAOPO/Ia) U MX COEAUHEHHH.

XapakTepu3oBarb COCTaB, CTPOCHUE, CBOMCTBA, IIOJNyYEHHE W IIPUMEHEHHE
BO)XKHEHIINX KJIACCOB YIVIEBOAOPOJIOB (QJIKAHOB, LMKJIOAIKAHOB, AaJKEHOB,
QJIKMHOB, apEHOB) M UX HauOoJiee 3HAYMMBIX B HAPOJHOXO3SAWCTBEHHOM IUIaHE
MpEeICTaBUTENEH.

B aHanornyHOM KIIIOYE XapaKTEpU30BaThb BAKHEUIIMX MPEACTABUTEIEH NPYTUX
KJIACCOB OPraHMYECKUX COCIMHEHUMN: METAaHOJ M 3TaHOJ, CIOXKHBbIE 3(UpBHI,
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KHPBI, MbUIA, aJdbAETHIbl ((POpPMaNbIETU] U aleTaldbIeru]), KETOHbI (ALETOH),
KapOOHOBBIC KUCIIOTHI (YKCyCHAsI KUCJIOTA, I €CTECTBEHHO-HAYYHOTO MPOQUIIST
NpEJCTaBUTENICH  JIPYTMX KIAcCOB  KHCIOT), MOHOcaxapuabl (TJIOK03a),
aucaxapuipl  (caxaposa), TojMcaxapuibl (KpaxMaja | IeJUTI0I03a), aHWIHH,
AMHHOKHCIIOTBI, O€IKH, UCKYCCTBEHHBIE M CHHTETHYECKHE BOJOKHA, KaydyKH,
IJ1aCTMACCHI.

XHUMHYECKHI A3BIK
M CHMBOJINKA

Hcnonb3oBath B y4eOHOM M MPOQPECCHOHATHHOW NEATETbHOCTH XHUMHYECKUE
TEPMUHBI U CUMBOJIUKY.

HaspiBare u3ydeHHBIE BellecTBA IO TPHUBUAIBHOM WIM MEXIYHApOIHON
HOMEHKJIaType M OTpakaTb COCTaB 3TUX COECJUHEHHMM C MOMOIIBI0 XMMHUYECKHX
dhopmym.

OtpakaTb XMMHYECKHE TPOLECCHl C TIOMOIIBIO YPAaBHEHHH XHMHMUYECKHX
pEAKIIHIA.

XumMuueckKue
peakuuun

OOBICHATH CYIIHOCTh XMMHUYECKHUX IporieccoB. Kinaccudunuponars xumuueckue
PEaKIMK M0 pa3IMYHBIM TPU3HAKAM: YUCITy M COCTaBYy MPOAYKTOB U PEarcHTOB,
TEIIOBOMY 3(QEKTy, HalpaBJICHUIO, (a3e, HATUYHIO KaTaau3aropa, U3MEHEHHIO
CTETICHEH OKUCIICHHS 3JIEMEHTOB, 00pa3yIOINX BEIIECTBA.

VYcranaBiuBaTh MPU3HAKM OOLIETO W Pa3IMYHOTO B THIIOJOTHUH PEAKIU JUIs
HEOPraHWYECKOW U OPraHuYECKOM XUMHH.

KnaccupumupoBars BemecTBa M MNPOIECCHI € TOYKH 3pPEHHS OKUCIICHUS-
BoccTaHoBNieHHS. COCTaBIATh YpaBHEHHS pEaKIUil C TOMOIIBIO MeToaa
AJIEKTPOHHOTO OanaHca.

OOBSICHATh 3aBUCHMOCTh CKOPOCTH XHUMHYECKOH pEaKIUH W  TIOJIOKCHHUS
XMMUYECKOTO PABHOBECHSI OT Pa3iIMYHbIX (DaKTOPOB.

XuMu4ecKkui
IKCINEPUMEHT

BBINONMHATE XUMHUYECKHH SKCIIEPUMEHT B IIOJHOM COOTBETCTBHUHU C IpaBHIIAMHU
0E30I1aCHOCTH.
Habmromate, (QuKCHpOBaTH W ONKCBHIBATh  PE3YABTATHl  MIPOBEACHHOIO
IKCIICPUMEHTA.

Xumuyeckasn
uHpopmauus

[IpoBoauTh  caMOCTOSTENBHBIA  MOUCK  XUMHUYECKOM  HHpoOpMauuu ¢
HCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHHMKOB (HAYYHO-TIONMYJSPHBIX UW3JaHHM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa);

Hcnonb30BaTh  KOMITBIOTEPHBIE TEXHOJOTHHM JUII OOpabOTKM | Tepenauut
XMMHUYECKOM MH(OpPMaIIMU U ee MPeICTaBICHHsI B pa3IHYHbIX GopMax.

Pacuernl mo

VYcraHaBnmuBaTh  3aBHCHUMOCTH MCXKOAY KAa4eCTBECHHON ©  KOJIMYCCTBCHHOM

XHMMHYEeCKHM CTOPOHAMHU XMMHYECKUX OOBEKTOB U MPOLIECCOB.
(opmysam u Pemate pacueTHble 3a1a4M 10 XUMUYECKUM (HOPMyJIaM U YPaBHEHUSM.
YPaBHEHHUSAM
IIpopuiabHoe u OOBACHATP XMMHUYECKUE SIBJICHMSI, MPOUCXOMAIIME B MpHUpone, ObITY M Ha
NnpodecCHOHAIBHO | IPOU3BOJCTBE.
3HaYUMOe Onpenenarb BO3MOXHOCTH — MPOTEKAHUS XUMHUYECKUX IPEBpaLICHUN B
coiep:KaHue Pa3IUYHBIX YCIOBUSX.

CoOmonath mpaBmiia SKOJOTMYECKH T'PAMOTHOTO TIOBEACHUS B OKpY)Karomen
cpene.

OueHuBarh BIMSHUE XHMHUYECKOIO 3arps3HEHUs OKpYyXKarolled cpenpl Ha
OpraHu3M YeJoBeKa U JPYrue *KUBbIE OPraHU3MBbI.

CobOmonmath mpaBmiia 0€30MacHOrO OOpaleHusi ¢ TOPIOYMMH W TOKCHUYHBIMH
BEIIeCTBaMHU, J1a00paTOPHBIM 00OPYIOBAHUEM.

['oToBUTH pacTBOPHI 33 JaHHON KOHLIEHTPALUU B OBITY U HA IPOU3BOJICTBE.
Kputnyecku  orneHuBaTh  JOCTOBEPHOCTb  XMMHYECKOH  mH(popMmauuwy,
MIOCTYMAKUIEH U3 Pa3HBIX HCTOYHHUKOB.
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YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMbBI YYEBHOU JUCIHUIIJIMHBI «XUMMUA»

Jlnst ocBoeHust pabodeil mporpaMMbl y4eOHOU aucuuiuinHbl «Xumus» B ['BIIOY
NO TIITT, peanu3syroiiemMm 00pa3oBaTeIbHYIO IPOTPpaMMy CpeHEro o0iero 0opa3zoBaHus
B npegenax ocBoeHuss OIl CIIO na 6a3e ocHOBHOro oOmiero o0pa3oBaHUs, HUMEETCS
y4eOHBbII KaOWMHET, B KOTOPOM CYIIECTBYET BO3MOXKHOCTh CBOOOJHOTO [OCTyINa B
WMuTepHeT BO Bpemsl ydeOHOrO 3aHATHSA W B TEPHOA BHE YUYEOHOH  JeSATEIbHOCTH
CTY/JCHTOB.

[Tomemenue kaOuHETa JOJDKHO  YAOBJIETBOPATH TpeOOBaHUSAM CaHUTAPHO-
snuaemMuonornyeckux rnpasuia U HopMmatuBoB (CaulluH 2.4.2 Ne 178-02), u ocHaieHo
TUIOBBIM OOOpPYJIOBAaHUEM, YKa3aHHbIM B HACTOSAIIMX TpPeOOBAHUAX, B TOM YHCIE
CHEIUATM3UPOBAHHON y4eOHONW MeOenbi0 U cpeAcTBaMu OOydYeHHUS, JOCTATOYHBIMU IS
BBITNIOJIHEHUS TPEOOBaHMI K YPOBHIO MOATOTOBKH CTYJICHTOB.

B cocraB ydeOHO-METOAMYECKOT0O U MaTepuaIbHO-TEXHUYECKOTO OCHAICHHUS
KaOMHETa XUMHUH BXOIST:

» HaTypaJbHbIEe 0OBEKThI, MOJICIIH;

» mpuOOpsl W HAOOPHI YIS TOCTAHOBKH JICMOHCTPAIIMOHHOTO M YYCHHYECKOIO
DKCIIEPUMEHTA;
» TIeYaTHbIC U DKPAHHO-3BYKOBBIC CPECTBA OOYUCHUSI;

B GubnmoTeunsiii GoH T BXOAAT YUCOHUKU:

1. Tabpuensa O.C. Xumus mis nupodeccuii W CHEUATBHOCTEH  COIMATBHO-
HPKOHOMHUYECKOTO M TyMaHuTapHoro mnpodmien: yuebnuk / O.C. T'abpuensn, N.T.
Octpoymos. — M.: 2014.

2. Tabpuensn O.C. Xumust g npodeccuidi M CHEHUAIBHOCTEH TEXHUYECKOTO

npoduiisa: yueonuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014.

3. Tabpuensn O.C. Xumus i npodeccrii M CHelUaIbHOCTeH €eCTECTBEHHO -
Hay4yHoro npoduis: yueonuk / O.C. I'abpuensn, M.I'. Octpoymosn. — M.: 2014.

YuebHo-metonnueckue koMmruiekTel (YMK), obecnieunBaroniyie oCBoeHUE yueOHOM
JTUCIUTUTMHBL « XUMUSD».

B mnponecce ocBoenust paboueil mporpaMmbl YYEOHOW TUCHUTUIMHBI «XHUMHS
CTYACHTHl HMMEIOT BO3MOXKHOCTH JOCTyHa K OJJIEKTPOHHBIM Y4eOHBIM Marepuajgam B
cucteme MaTepHET (AIeKTPOHHBIE KHUTH, MPAKTUKYMBI, TECTHI U Jp.):

1. Tabpuensa O.C. Ilpaktukym: yue6. mocodue / 'abpuensa O.C., OctpoymoB N.T.,

Cnanxos C.A., Jopodheera H.M. — M.: 2014.

2. Epoxun KO.M. , Kosanera W. b. Xumusa nns npodeccuit u crnenuaibHOCTEN

TEXHUYECKOI'0 U €CTECTBEHHO - HayuyHOro npoduineit. — M.: 2014,

3. Epoxun FO.M. Xumus: 3agaun u ynpaxsaenus. — M.: 2014.
4. Epoxun KO.M. C60opHUK T€CTOBBIX 3aaHuil 10 XuMuu. — M.: Axkanemus, 2014.
NHTepHeT-pecypchl

1. hemi.wallst.ru - «Xumus. OOpazoBaTeabHbINA CANT AJIS IKOJIHHUKOB

2. www.alhimikov.net - O6pa3oBaTebHbIN CAUT ISl IIIKOJILHUKOB

3. chem.msu.su - DnekTpoHHas OMOIUOTEKA 10 XUMUHU
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4. hvsh.ru - xxypHan «XuMus B IIKOJIE
5. www.hij.ru/ -«Xumust v )KU3HB
6. chemistry-chemists.com/index.html - anexTpoHHBIN KypHaAT «XUMHUKH U XUMUS
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