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1.PE3VJIbTATBI OCBOEHUA KYPCA BHEYPOUHOUM JEATEJBHOCTHU.

Juunocmuvimu pe3yiomamamu o6yuenu}l Aenawomca:

v
v
v

YyBCTBO TOPJIOCTH 32 POCCUHCKYIO HayKy, T'yMaHHU3M, IOJIO’KUTEIbHOE OTHOILLIEHUE K TPYY, LEIEYCTPEMIIEHHOCTb,
TFOTOBHOCTb K OCO3HAaHHOMY BBIOOPY AajibHEIIENH 00pa3oBaTeabHON TPAEKTOPUH €CTECTBEHHO-HAYYHOTO HAIlPaBJICHMUS,
YMEHHE YIPaBISATh CBOCH MO3HABATEIbHON JESTENbHOCTBIO.

Memanpeomemuvimu pe3ynomamamu A61Aa0mMcaA:

v
v

v
v
v

HCIIOJIb30BAHUC yMeHI/Iﬁ W HAaBBIKOB pa3JIMYHbIX BUOOB HO3HABAaTEJILHOU JCATCIIBHOCTH,

MNCITI0JIb30BAHUE OCHOBHBIX HHTCIUICKTYAJIbHBIX onepaunﬁ: AHAJIM3 WU CHHTC3, CPAaBHCHUC, O606H16HI/I€, CUCTCMAaTH3all, BBIABJICHUC MNPUYHNHHO-
CIICICTBEHHEIX CBS3CH,

YMEHHE OIpPENENTh LIEeIN U 3a/1a4M 1€ TEIbHOCTH, BHIOMPATh CPEACTBA pealn3aliy Lejded 1 IPUMEHATh UX Ha IIPaKTHKE,

yMEHHE CaMOCTOSITEIFHOTO MPUOOPETEHNSI HOBBIX 3HAHWM, aHAIN3a U OIICHKH HOBOM MH(pOPMAIIHH,

HCITIOJIb30BAHUEC PA3JIMYHBIX UCTOYHUKOB JIA MMOJTYYCHHUA I/IH(i)OpMaIII/II/I.

Ilpeomemmnvimu pezynomamamu A61AA10mMcA:

v

AN

AN

(dbopMupoBaHHE IEPBOHAYAILHBIX CHCTEMAaTU3UPOBAHHBIX TPEICTABICHUH O BEIIECTBAX, X MPEBPAIICHUSIX U MTPAKTUICCKOM MPUMEHEHUH; OBJIaJICHHE
MOHATUHHBIM aIapaToM U CHMBOJIMYECKUM SI3bIKOM XUMUH;

0co3HaHHE OOBEKTHBHO 3HAUMMOCTH OCHOB XUMHUYECKOW HAyKH KaK 00J1aCTH COBPEMEHHOTOCCTECTBO3HAHMS, XUMUYECKUX TIPEBpaIlCHHUIH
OpPraHUYeCKUX U HEOPTaHMYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBIICHHUH KMBOW M HEXKUBOU MTPHUPO/IBI;

yr1yOJieHHEe MPEICTABICHUI 0 MaTepHAIbHOM EMHCTBE MUPA,

OBJIaZICHUE OCHOBAMHU XMMHUYECKOW I'PAMOTHOCTH: CIIOCOOHOCTBIO aHATU3UPOBATh U OOBEKTUBHOOIICHUBATH )KU3HEHHBIC CUTYAINH, CBSI3aHHBIC C
XUMUEH, HaBBIKaMH 0€3011aCHOTO OOpAIeHus C BEIIECTBAMH, HCIIOJIb3yEMBbIMU B TIOBCEAHEBHOM KHU3HH, YMEHUEM aHAIM3HPOBATH U IIAHUPOBATH
IKOJIOTUYECKU 0E30MaCHOE MOBEICHHE B IENISAX COCPEIKEHUS 30POBBS H OKPYKAIOIICH CPEeIbl;

(dbopMuUpOBaHHE YMEHHIA yCTAaHABIMBATH CBSI3U MEXK]y PEabHO HAOII0IAEMbIMU XUMHUYECKUMHUSIBIICHHSIMH ¥ ITPOIIECCAMU, TPOUCXOISAIIIMMHU B
MUKPOMUPE, OOBSCHATH IPHYNHBI MHOTOOOpa3Hs BEIIECTB, 3aBHCUMOCTh MX CBOWCTB OT COCTaBa M CTPOCHHUS, a TAK)KE 3aBUCHMOCTh TPUMEHCH UsT
BEIIECTB OT UX CBOMCTB;

PUOOPETEHUS OIBITA KCIIOJIb30BAHMSI PA3JIMYHBIX METOI0B U3YUYCHUS BEIICCTB; HAOIIOICHUS 3auX MPEBPALICHUSIMHU NIPU TPOBEICHUH HECIOKHBIX
XUMHUYECKUX IKCIIEPUMEHTOB C MCIIOJIb30BAaHHEM JIA00OPATOPHOTO 000PYA0BaHUs U IPUOOPOB;

YMEHHUE OKa3bIBaTh IEPBYIO TIOMOIIb IIPU OTPABJICHUAX, OJKOTAX U IPYTUX TPaBMax, CBA3aHHBIX CBEIICCTBAMH U J1a00OPATOPHBIM 000PYI0BAHUEM;
OBJIaJICHUE TpUEMaMH padOThI ¢ HH(pOpMaIell XUMUYECKOTO COAEPIKaHMsI, IPEeICTaBICHHON Bpa3Ho (hopme (B Buae TekcTa, hopMyl, TpaduKoB,
TaOIMYHBIX TAHHBIX, cXeM, poTorpaduit u ap.)

CO37[aHM€ OCHOBHI JUIsl (JOPMUPOBAHUS UHTEPECA K PACHIMPEHUIO U YIITYOJICHUIO XUMUYECKUX3HAHUHM U BEIOOPA XUMHH KaK MPOGUIBHOTO IpeaMeTa pu
Mepexo/ie Ha CTYIEeHb CpeAHEro (IIOJIHOTO0) 0011ero oopa3oBanusl, a B JajbHEHIIeM U B KadecTBe ceprl cBoe MpodeCCHOHATBHON AeSITENFHOCTH;
(dhopMHpOBaHKE MIPEACTABICHHA O 3HAUCHUN XUMHUYECKOW HayKH B PEUICHUH COBPEMEHHBIXIKOJIOTMYECKUX MPOOIeM, B TOM YHUCIIE B TIPEIOTBPAIICHUH
TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod.



BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCSI:

—  3HAMb XUMUYECKVIO CUMBONUKY. 3HAKU XUMUYECKUX IJIeMEHmMO8, POopMYIbl  XUMUUECKUX Beecms, YPAGHEHUs XUMUYEeCKUX peaKyutl,

—  gadicHeliuue XumMudeckue NOHAMUSL: 8euecmseo, XUMUYECKULl dleMeHm, amom, MOJIeKYId, OMHOCUMENbHble AMOMHAS U MONEKYIAPHAS MACCHl, UOH,
KAMUOH, AHUOH, XUMUYECKAs C8A3b, INeKMPOOMPUYAMENbHOCTb, 8ANEHMHOCMb, CMENeHb OKUCIeHUs, MOIb, MATIAPHASA MACCA, MOIAPHDIL 00beM,
PACmMBopbl, dNeKMPOIUMbL U HEINEKMPOIUMDbL, IEKMPOIUMULECKAs. OUCCOYUAYUS, OKUCTUMENb U B0CCINAHO8UMENb, OKUCTEHUE U 60CCIMAHOBIEHUE,
menio6ou 3¢pghexm peakyuu, 0OCHOGHbIE MUNBL PEAKYULL 8 HEOPSAHUYECKOU XUMUL,

— XapakmepHvle NPU3HAKU BAMHCHEUUUX XUMUYECKUX NOHAMULL

— 0 CYWecmeoB8aHuu  63AUMOCEA3U  MeNHCOY  BANCHEUUUMU XUMUYECKUMU NOHAMUAMU,

— CMbICI  OCHOBHBIX 3AKOHO8 U Meopuu XumMuu: amoMHO-MONEKYIAPHASL Meopus, 3aKOHbl COXPAHEHUS MACCbl 8euecms, NOCMOSHCMEA
cocmasa, nepuooudeckuti 3akon /[. U. Menoeneesa

BbInycKHUK HAYYHTCSI:
Ha3zwiBaTh: xumuueckue snemMeHmol; COeOUHEHUS U3YUEHHbIX KIACCO8 HeOP2AHUYECKUX BeueCms, OpeaHuyecKue geujecmea no ux oopmyne: Memat, SmaH,
IMUNEH, AyemuieH, Memano, JMAHO, eIUYEPUH, YKCYCHASL KUCIOMA, 2l0K03d, CAXapo3d.

OOBACHATB: PusuyecKull CMbICI AMOMHO20 (NOPSAOKOB8020) HOMEPA XUMULECKO20 dJleMeHmd, HOMepOo8 2pYnnbl U nepuood 6 nepuoouieckoli cucmeme JI. 1.
Menoeneesa, k KOMoOpvIM dNeMEHM NPUHAOTIEHCUN,

3AKOHOMEPHOCIMU USMEHEHUsL CIMPOEHUsL AMOMO8, CBOUCME INEMEHMOB8 8 NPEOeNdax MAbIX NEPUOOO08 U 2JIAGHBIX NOOSPYNN, d MAKJCE C8OUCMEA 00pA3yeMblX
UMU BbICUUUX OKCUOO8;

CYWHOCMb  npoyecca  NeKMpOIUMU4ecKoll  OUCCOyUayuu U peakyuti UOHHO20 0OMeHA

XapakTepu3oBaTh: Xumuieckue diemMeHmsl (0m 6000po0a 00 KAlbyusl) HA OCHOBE UX NOJIONHCEHUsL 8 NePUOOULECKOU cucmeme XUMU4ecKux snemenmos /. U.
Menoeneesa u ocobennocmeii cmpoenus ux amomos;

B3AUMOCB53b  MeHCDY COCMABOM, CMPOEHUEM U CBOUCBAMU GeU eCME,
XUMUYECKUe CBOUCMBA OCHOBHBIX KIACCO8 HEOP2AHUYECKUX 8eUjeCmE: OKCUOO08, KUCIOM, OCHOBAHULL U COJIell.
Onpenensith, KIaccHPUIUPOBATD; COCMAB BEUECmE NO UX POPMYIAM,; BALEHMHOCHb U CIENeHb OKUCTIEHUS JJIeMeHMA 8 COeOUHEHUU,

BUO XUMUYECKOU C853U 8 COCOUHEHUSX, NPUHAONEHCHOCMb BeUieCm8 K ONPe0esieHHOMY KAACCY COeOUHEHUIL, MUNbL XUMUYECKUX PeaKyull;

B03MOJICHOCHb NPOMEKAHUS PEAKYUll UOHHO20 0OMEHA.

CocTaBiasiTh: cxembl cmpoetus amomos nepeuvix 20 snemenmos nepuooudeckoui cucmemot /. U. Menoeneesa, hopmynvl Heopeanuueckux coeOuHeHul
UZYYEHHDBIX KIACCO8;
VPABHEHUSL XUMUYECKUX PeaKyull.

OO0pamarbesi:c Xumuyeckol nocyoou u 1adopamopHuimM 060py008AHUEM. PACNO3HABAMb ONbIMHBIM NYMeM:2a3000pa3sHble geulecmsd: KUCIopoo, 8000poo,
VeNeKUCAbIU 2d3, AMMUAK, PACMEOPbL  KUCIOM U  Welodell N0 UBMEHEHUI0  OKPACKU UHOUKAMOPA, KUCIOMbL, Wel0YU U COU NO HATUYUIO 8 UX PACIEOPAX
Xnopuo-, cyregham-, KapOOHAM-UOHO8 U UOHA AMMOHUSL.

BoIucasiTh: Maccogyo 00110 XUMU4eCK020 31eMeHma no hopmyie COeOUHEHUs, Macco8yio 000 8eulecmsd 8 pacmeope;

KOIUYeCmeE0 8eujecmad, 00vem il MAaccy 6euecmsa no KOIuYecmsy eeujecmad, 00vemy uil Macce peazeHmos uii npooyKmos peakyuu.

Hcnonb30BaTh NPpUOOPETEHHBbIE 3HAHUSI U YMEHHSI B IPAKTHYECKO¥ /1esiTeJIbHOCTH M NOBCEeTHEBHOM KM3HH [IJIfA:



be30nacno2o obpawjeHus ¢ 8ewecmeamu U Mamepualamu 8 NOBCEOHe8HOU HCUSHU U 2PDAMOMHO20 OKA3AHUSA NePEOU NOMOWU NPU 0HCO2AX KUCTOMAMU U
wenouamu; 00bACHEHUsL OMOENbHBIX (DAKMO8 U NPUPOOHBIX AGNEHUU, KDUMUYECKOU OYeHKU UHDOpMAayuL O 8eujecmeaax, UCNOIb3yemblX 6 Obimy.

2. COJIEP’KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH C YKASAHUEM ®OPM OPT'AHU3AIIMU U BU1OB
JAEATEJIBHOCTMU.

PA3EJI 1 BEHIECTBO (5 yacoB)

Crtpoenue atoma. Cmpoerue 21eKmpoHHbIX 000710ueK amomos nepauvlx 2() snemenmos nepuoouueckou cucmemol [[{U. Menoeneesa. Cospemennvle
npeocmasieHus 0 Cmpoenuy amoma. /lgudxicenue anekmpona 6 amome. Amomnasn opbumans. IlocnedoeamenbHocms 3an0IHeHUs INEKMPOHHBIX 0000 YeK 8
amomax. IneKmpoHuble u epaguueckue Gopmynsl AMOoMO8 IIeMEeHMO8.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMU TIO TEME.

[Tepuoandeckuit 3aKOH U TEPUOIUUECKAsI CHCTeMa XUMHIeckux anemeHToB 1. Menneneesa. [ pynnot u nepuoodwvt nepuodudeckoti cucmemvl. Puzuueckuti
CMBICTI NOPAOKOBO20 HOMEPA XUMUYECKO20 INeMeHMA. 3aKOHOMEPHOCU USMEHEHUSl CEOUCIE INEMEHMO8 U UX COOUHEHULL 8 C8A3U C NOTIOHCEHUEM 8
nepuooUdecKoll cucmeme XUMU4eckKux 21emMenmos. XapakmepucmuKka XuMuyecKux c80UCme 2J1eMeHmos 21A8HbIX NOOSPYNN U NEPUOOUYHOCHb UX USMEHEHUs. 8
ceeme 21eKMpoOHHO20 cmpoeHusi amoma. O0was xapakmepucmuxa j1eMeHma Ha OCHO8e e20 NOJI0JCceHuUs 8 nepuooudeckoii cucmeme /{. U. Menoeneesa.
Pabota ¢ TpeHHPOBOYHBIMU TECTAMH TIO TEME.

CrpoeHue BemecTB. Xumuueckas csa3b: KOBALEHMHAs (NOJAPHASL U HENONAPHAS), UOHHASA, Memaliuieckas. Xumudeckas cesasb amomos. Kosanenmuas
C6843b U Mexanuzm eé oopazosanus. Ilonsapuas u Henonapuas koeaneHmuas cea3v. CeouUCmea Ko8ANEeHMHOU C853U. DNeKmMpOHHbIe U CIPYKMYpHble opmyibl
gewecms. Monnas cesa3vb u mexanuzm eé oopazosanus. Ceoticmea uonos. Memannuueckas césso.

[IpakTueckoe 3anarue. CocTaBieHUE EKTPOHHBIX U CTPYKTYPHBIX (POPMYIT BEIIECTB.

BasieHTHOCTh XUMUYECKUX 3JIeMEeHTOB. CTETNIEHb OKUCIICHUS XUMHYECKHUX AIEMEHTOB. Baienmuble 31ekmporsl. Barenmuocms. Banenmuvie 603moxcHocmu
amomos. Cmenenvb OKUCIEHUS.

[TpakTuueckoe 3ansTue. CocTaBieHUE ICKTPOHHBIX U CTPYKTYPHBIX ()OPMYJT BEIIECTB.

[Ipocteie u cnoxHbIe BemecTBa. OCHOBHBIEC KJIACCHI HEOPTaHUYECKUX BEUIECTB. Homenknamypa neopeanuueckux coeounenuil. Knaccugpuxayus eewecma:
npocmawle U CI0JHCHble, Memaibl U Hememannvl. Knaccugurxayus neopeanuueckux geujecms, ux cenemudeckas cesa3v. Homenknamypa, kiaccuguxayus
OKCUO08, KUCIOM, COeU U OCHOBAHUI.

PaboTa ¢ TpeHUPOBOYHBIMHU TECTAMU TI0 TEME.
PA3JAEJI 2 XUMHUYECKAS PEAKIIUA (5 yacoB)

XuMHUecKas peakus. Ycnosus u npusHaku npomekanus xumuyeckux peakyuu. Xumuueckue ypasuenus. Coxpanenue maccol 6eujecmes npu XumMudeckux
peaxyusx. Quzuveckue u xumudeckue sgnenus. CpagHeHue NpUsHAK08 QuU3UYeCKUX U Xumudeckux saeieHuil. Hanucanue ypasnenue XuMuueckux peakyuil,
paccmanoska Koagduyuenmos. 3aKkoH COXpaAHeHUs MACCbl Belecms.

PaGota ¢ TpeHHPOBOYHBIMU TECTAMU IO TEME.
Knaccudukarus XuMHUYECKUX PEAKIIUI MO Pa3IMYHBIM MIPU3HAKAM: YUCIY U COCMABY UCXOOHBIX U NOJYUEHHbIX GeUyecme, USMEHEeHUI0 Cenenell OKUCIeHUs
XUMUYECKUX DNIeMEHMO8, NO2NOWEHUIO U 8blOEIeHUI0 IHEPLULL.
Pasznuynvie knaccuguxayuu xumuyeckux peakyuil, npumepbi.



Pabota ¢ TpeHUPOBOYHBIMH TECTAMHU.

DNEKTPOJIUTHI U HEAIEKTPOIUTHL. KamuoHvl u anuoHbl. DNeKmposumuyeckas OUCCoOyuayus KUCI0m, wieaiodell u conetl (Cpeonux). nexmponrumsl u
HeaNeKmpoumyl. INeKMpOIUMu4ecKas OUCCOYUayus 8 pacmeopax u pacniaeax. Poubs 600vl 6 npoyecce snekmponumuyeckou ouccoyuayuu. Cmenens
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumudeckue c0uUCmea KUCI0m, coaell U OCHOBAHULL 8 c8eme meopuu dNeKmpoaIumuyecko OUCCoyuayu.

Pabora ¢ TpeHUPOBOYHBIMH TECTAMHU.

Peakiun norHoro oOMeHa 1 ycioBus X ocymecTBieHus. Cocmasnenue MONEKYIAPHBIX U UOHHBIX YPABHEHUU. YnpadxicHeHue Ha Hanucaiue ypasHeHui
peaxkyuti UOHHO20 0OMeHa.
OKHUCIUTENFHO-BOCCTAHOBUTENIbHBIC peakiu. Oxkuciumens u goccmanogumens. Ilpoyeccol okucnenus u goccmarnognenus. Cocmasienue ypagHeHutl

OBP: memoo s1ekmpoHH020 b6ananca u memoo noaypeaxyuil (LOHHO-31eKMPOHHbLL MEMOO).

IIpaxmuuecxoe 3anamue. Cocmasnenue ypasvenuii OBP memooom s1ekmpoHno2o b6ananca u Memooom noLypeakyuil. YnpasxcHenue Ha cocmagieHue
VPaBHeHUU OKUCTUMENbHO-80CCMAHOBUMENbHBIX PEaKYUl.
PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOM XUMWMH. IPEJCTABJEHUSI Ob OPTAHMYECKNX BEIIECTBAX
(13 yacoB)

XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB METAIJIOB M HEMETAIUIOB. Xumuueckue c80tUCmed npoCcmulx 8eecme-memanios WelouHbIX U Wel0YHO3eMeNbHbIX
Memannos, anomunus, sxceneza. Obwas xapakmepucmuka memannos. Pacnonoscenue memannos 6 Ilepuoouueckoii cucmeme /[. M. Menoeneesa, uzmenenue ux
CBOUCME NO NEPUOOAM U SPYRNAM. DNeKMPOXUMUYECKULL PSIO HANPANCEHUS MEMAILI08. XuMuyeckue ceotucmed Memaios. Xapakmepucmurku wWerlouHsblx u
WeN0YHO3EMENbHbIX MEMANN08, ATIOMUHUSL, Jcene3d. Xumuieckue c8otcmed npoCmulx eujeCmae-HemMemaios: 6000pood, KUCIopood, 2al02eH08s, cepbl, a30ma,
gocghopa, yenepooa, kpemnus. Obwas xapaxmepucmuxa Hememannos. Pacnonoscenue memannos 6 Ilepuoouuecxou cucmeme /[.1. Menoeneesa, uszmenenue
UX CBOLICMB NO NePpUOOam u epynnam. Xumuyeckue ceoUcCmea Hememaiios. Xapakmepucmuki 6000pood, KUCI0pood, 2ai02eH08s, cepul, azoma, ocgopa,
yenepooa, KpemHusi U UX cOeOuHeHul.

XUMHUYECKUE CBOMCTBA CIIOKHBIX BEIIECTB. XuMuyeckue ceotucmea okCudo8: OCHOBHbIX, ampomepHulx, Kuciomuwvix. Homenxnamypa, knaccughuxayus,
Xumuyeckue ceotucmed u cnocodwbl NOIY4eHUs OKCUOO8.
PaboTa ¢ TpeHUPOBOYHBIMH TECTAMHU.
XUMHUYECKHE CBOMCTBAa OCHOBaHUN. Homenkiamypa, Kiaccugukayus, Xumuieckue c8OUCMBA U CROCOObL NOYYeHUsI OCHOBAHUIL.
PaboTa ¢ TpeHUPOBOYHBIMH TECTAMHU.
XUMHYECKUE CBONCTBA KUCIOT. Homenkiamypa, Kiaccugpuxayus, Xumuieckue c8otUCmed u cnocoobl NOLYYeHUsL KUCTIOM.
PaboTa ¢ TpeHUPOBOYHBIMU TECTAMH.

XUMHYECKUE CBOMCTBA coieit (cpenHux). Homenkiamypa, knaccuguxayus, xumudeckue c8OUCmMBEa u CRocoobl NOyUeHUsl COlell.

PaboTa ¢ TpeHUPOBOYHBIMH TECTAMHU.

B3auMOCBS3b  pa3iMYHBIX KIJIACCOB HEOPTaHWYECKUX BEIICCTB.

Tenemuueckas c6s3b MedcOy KIaccamu HeOPeaHUYECKUX COeOUHEHUIL.
Ipaxmuueckas paboma. Bvinonnenue ynpasxcuenuil Ha yenoyky npespawjeHuil.

[lepBonauyanbHble  cBeleHUss 00  opraHumdeckux BemectBax. Cocmas opeanuueckux gewecms. IIpuyunsvl MHO2000pa3us OpeaHu4eckKux geujecms.
IIpeocmasnenue 0 pazeeEpHymotl u COKPaweHHOU CMpYKmMypHot popmyie opeanuueckux eujecms. Ponv opeanuueckux eewjecme 6 npupooe u HcusHu
yenosexa.

YTeBo0pO bl TIpeieNbHbIC U HeTIpeIebHbIe: METaH, 9TaH, STUJICH, alleTHIICH.



Cocmas u HomenKkiamyp y2neeo00po0os psioa Memand. Xumuueckue ceoUCmsed npedeibHvlx y2ie8000po0os (Ha npumepe memarna). Cocmas u HOMEHKIAmyp
HenpeoeibHbIX Y21e8000p0008 Ps0d IMUNLEHA, UX usuieckue ceoticmed. Xumuueckue c80UCmMEa HenpeoeibHblX Y2e8000po00s (Ha npumepe SMmuiena).
Peaxyuu nonumepuzayuu u blcokomonexyiapHsie geuecmsa (RoauUMepsl).

Kucnopoacoaepskamiue BemecTsa: COUPThl (METAHOJ, 3TAHOJI, TIHIIEPUH), KAPOOHOBBIC KUCIOTHI (YKCYCHAsl U CTeapuHOBast). [louamue 0 pyHKyuoHawHou
epynne. Cocmas, HOMeHKIamypa, usuyeckue u Xumuyeckue ceolucmea cnupmos. llpeocmasnenue 0 MHO20AMOMHBIX CHUPIMAX HA NpUMepe 2NUYePUHA.
IIpeocmasnenue o kapboHOBbIX KUCIOMAX U peakyuu smepugurayuu. Kapbonosvie kuciomol. Puzuueckue u XumMuiecKue cOUCMBA YKCYCHOU KUCIOMbL, eé
npumeHenue.

Buonornyecku BakHbIE BEIIECTBA OCJIKH, KHUPHBI, YIIEBOIBL. [lonamue o crodxchvix sghupax. Kupor. Cocmas monexkyn sxcupos, ux guzuieckue couUcmaa u
npumenenue. buonozuueckas gynkyus dxcupos. Yeneeoowi, ux cocmas, gpuzuueckue ceolicmea, HAxodHcoeHue 8 npupooe, NpuUMeHeHue U OUOLO2UYECKAsl PO.lb.
PA3JIEJI 4 METO/JbI IO3HAHMSA BEIIIECTB 1 XUMHWYECKHX SIBJIEHUM.
OKCIEPUMEHTAJIBHBIE OCHOBBI XUMHWUMU (6 yacoB)

[IpaBuna 6e30macHO paboTHI B IKOJIBHOM TabopaTopu. Jlabopamophas nocyoa u obopyoosarue. Pazoenenue cmeceit u ouucmra eewecms. Ilpucomosnenue
pacmeopos. Onpedenenue xapakmepa cpeosl pacmeopa KUCIOM U wjenoyel ¢ NOMOWbio unoukamopos. Kauecmeennvie peakyuu na uonsl 6 pacmeope (X10puo-
, cyavgham-, KapOOHAM-UOHbl, UOH AMMOHUSL).

[Toydenne razoo0pa3HbIX BemecTB. KauecmeenHvle peakyuu Ha 2a3000pazHvle eujecmea (KUCI0poo, 8000p00, YeaAeKUCbIU 2a3, AMMUAK).
[IpoBenenue pacueToB Ha OCHOBE POPMYIT U ypaBHEHUI peakiuil. Pemenue 3amay.

Buviuucnenus maccosou 0onu xumuyecko2o snemenma 8 geujecmse.

Buviuucnenus maccosou 0onu pacmeopennozo eewecmea 8 pacmeope.

Buviuucnenue konuuecmea eewgecmea, maccol unu obvema eujecmsa no KOIUYecma)y eujecmaed, macce uil 00vemy 00H020 U3 peazeHmos uiu npooyKmoa
peaxkyuu.

PA3JIEJI 5 XUMUSA U )KU3HD (1 yac)

[IpoGembl 6€30MacHOTO UCIIOJIB30BAHMS BEIECTB M XUMUYECKUX PEeaKlUi B TOBCEAHEBHOM XU3HU. XuMuueckoe 3azps3Henue oKpyxcarouieri cpeovl U e2o
noC1e0Cmaus.

PaboTa ¢ TpeHUpOBOYHBIMYU TECTAMU I MOATOTOBKH K [ A.

PA3JIEJI 6 PEHETUIIMOHHBIN DK3AMEH (4 uaca)



Y4eOoHOo — TeMaTHUYECKHIi IIJIaH

Ne KoJui-Bo yacos
o/ Tema Beero Teop. Ipaxr. ®opma nposegenus | O0pa3zoBar. NPOAYKT
n
Jleknus Koncnekr
1. BEHIECTBO. 5 2 3 [TpakTuxym BrimonHeHHbIC
YIPOKHCHUS
Jlexknus Pentennrie 3agaun
2. XAMMYECKAS PEAKLIVIST 5 2 3 Hpairiicym Koncrexr
3adyeTHoe BrinosiHeHHBIE
TECTUPOBAHUE YOPAKHEHUS
IJIEMEHTAPHBIE OCHOBbI Texwis Pemennble 3anaun
3 HEOPI'AHUYECKOU XUMMUMUN. 13 3 10 TpaKTrkym Koncnekr
" | NPEACTABJIEHUS Ob OPTAHUYECKHUX BeinonHenHsie
BEHIECTBAX YIPaKHEHUS
METO/AbI IIO3BHAHUSA BEILIECTB U Jlexknus Pemennsie 3agaun
4 XUMUWYECKHUX SIBJIEHUI. 6 2 4 [IpakTukym Koncnekr
' IKCIHHEPUMEHTAJIBHBIE OCHOBBI 3aueTHOE BrinosiHeHHbIE
XUMHUH TECTUPOBAHUE yIpaKHEHUS
Pewennsle 3anaun
Jlexups Koncnexr
S. XUMMUA U )KU3HDb. 1 - 1 [TpakTkym
BrimonHenueie
YOPAKHEHUS
Jleknus Pewennsie 3a1aun
6. PENETULIMOHHBIN 3K3AMEH 4 - 4 [TpakTkym KoHncnekr
Berln-pieynpaxxHaus
UTOro 34 9 25




KaneHnapHO-TeMaaneCKoe INTAHUPOBAHHE

Ne Tema 3aHsTHS. Teopernyeckue BONpPOCHI. IIpakTuyeckas 4acThb. Hara
IJIAH DOAKT
BEHIECTBO.(5 uacoB)
1. Crpoenue aToma. ATOMBI U MOJIEKYJIbI. XUMUYECKUH AeMeHT. CTpoeHHne
atoma. CTpoeHHE IEKTPOHHBIX 000JI0YEK aTOMOB MepBHIX 20
3JIEMEHTOB niepuoandeckoi cuctemsl .M. Menaeneena.

2. [Tepuonnueckuii 3aKOH U [Teproanyueckuii 3aKOH U IEPUOIUYECKAs CHCTEMA BrimonHenue TecToB.
[Tepuonnueckas cucrema xumudeckux 3eMenToB J[.M. Menaeneesa. ['pynmsl n KonTpoas Ne 1.
XUMUYECKUX DJIEMEHTOB MepUOAbl NEPUOINYECKON cucTeMbl. DU3NYECKUI CMBICI
J.M.Menneneena. MOPSAIKOBOTO HOMEpa XUMHUYECKOTo 35ieMeHTa. CBsasb [13 u

Crpoenust arToMa.3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
3JIEMEHTOB U UX COEMHEHUH B CBSI3U C MOJIO)KEHUEM B
NEPUOIUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB.

3. Crpoenue BeniecTna. Crpoenue BemecTB. XUMHUUYECKAs! CBSA3b: KOBAJICHTHAs Onpenenenue Tuna
(monsipHas ¥ HENOJISIpHAs), HOHHAS, METAJUIMYECKasl. XUMUYECKOH CBSI3U U
Kpucrannnueckue pemerku. CBOWCTB BEIllECTBA M0
Amnorponusi. B3auMoCBsI3b CTPOEHUS U CBOMCTB BELLIECTB. XUMHYECKOH dopmyrte.

4. CreneHb OKUCIECHUS U BajleHTHOCTh XMMUYECKUX 3JIEMEHTOB. Onpenenenue

BAJICHTHOCTb. CreneHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB BAJICHTHOCTU 3JIEMEHTOB
B HEOPTaHUYECKHUX
COCMHEHUSIX.
5. Knaccudukarus neoprannueckux | Knaccudukaius HeopraHM4eCKUX BEIIECTB. Cocrasienue Gopmyn 1o

BCIIICCTB.

HpOCTLIe H CJIOKHBIC BCIICCTBA. OCHOBHBIC KJIACCHI
HCOPraHN4YCCKUX BCIICCTB. HOMeHKJ’IaTypa(Me)KHYHapO,Z[HaSI n
I/ICTOpI/I‘-IeCKaSI) HCOPraHNM4YCCKUX COCIUHEHHUMN.

Ha3BaHMsIM. BelnosiHEHNE
TECTOBBIX 3aJaHUH.
KonTpoJs Ne 2.

XUMHUYECKAS PEAKIIUSA(S yacos)




XuMHUECKast peaKuust

XuMHU4ecKas peakuus. Y CI0BUSA U IPU3HAKU IPOTCKAHUS
XMMMUYECKUX peakluid. XumMuueckue ypaBHeHus. CoxpaHeHue
MAaCChI BEIIECTB NP XUMUYECKUX PEAKIMSIX.

1. Knaccugukanus XuMHIecKux Knaccugukanus XuMHUECKUX peaknuii 0 Pa3InIHbIM
peaxuuii. IpU3HAKaM: YHCIy U COCTaBY UCXO/IHBIX U MOJYYEHHBIX
BELIECTB, U3MEHEHUIO CTEIIEHEN OKUCICHUSI XUMUYECKUX
2JIEMEHTOB, MOTJIOIEHUIO U BBIJICJICHUIO SHEPTUU.
8 DNEKTPOIUTHYECKAs JUCCOLUALUS | DJIEKTPOIUTHl U HEIIEKTPOIUThL. KaTMOHBI 1 aHUOHBI. [TpakTukym:
DNEeKTPOIUTHYECKAs TUCCOLMAIUS KUCIIOT, IEJI0Yel U coJleld | COCTaBJIEHHE MOHHBIX
(cpennux).Peakiium HOHHOTO OOMEHa U YCIOBHS UX ypaBHEHUN
OCYIIIECTBJICHUSI.
9. OxucauTensHO— Crenenn okucineHus. OKHCIUTENb U BOCCTAHOBUTENb. | [IpakTuKyMm:
BOCCTaHOBUTEJIbHBIE PEAKIIHH. OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH. COCTaBJICHUE YPAaBHEHMM
Merto >neKTpoHHOTO OasaHca. OBP.
10 O60061eHne XUMHUYECKasi PeaKIus KontpoJan Ne 3.
3JJEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOW XUMWH. TPEJICTABJIEHHASI Ob OPTAHUYECKHX BEIIIECTBAX(13 uacoB)
11. XHWMHMYECKHE CBOMCTBA MPOCTHIX | XMMUYECKHE CBOWCTBA MMPOCTHIX BEIECTB-METAIIJIOB! Jlexuws.
BEIIECTB. LIEJIOYHBIX U IIET0YHO3EMENbHBIX METAIJIOB, aJTIOMUHUS,
xKenesa.
12 XWUMHUYECKHE CBOMCTBA MPOCTHIX | XUMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB-HEMETAIOB: BrinosiHeHUE TECTOBBIX
BEIIECTB BOJIOPO/JIa, KUCJIOPOa, TAIOTEHOB, Cephl, a30Ta, hocdopa, 3aaHMi.
yriaepoaa, KpeMHUsI.
13 XUMUYECKHE CBOICTBA CIIOKHBIX | XUMHUYECKUE CBOMCTBA OKCUAOB: OCHOBHBIX, aM()OTEPHBIX, [TpakTHKyM.
BEIIECTB. KHCJOTHBIX. BrinosiHeHne TECTOBBIX
3aJaHUH.
14 XUMHUYECKUE CBOMCTBA CII0KHBIX XUMHUYECKUE CBOMCTBA OCHOBaHUH JlaGoparopnas paboTa.
BEIIECTB.
15 XUMHUYECKUE CBOMCTBA CIIOKHBIX XUMHUYECKUE CBOMCTBA KUCIIOT. JlaGoparopnas paboTa.
BEIIECTB.
16 XHWMHYECKHE CBOMCTBA CIIOKHBIX XHUMHUYECKUE CBOMCTBA COJICH (CPEAHMX). JlaGoparopnas pabota
BEIIECTB.
17 ['eneTnueckue cBs3M. B3auMoCBs3b pa3IMUHBIX KIACCOB HEOPTAaHUYECKUX BelEeCTB. | OcyllecTBICHUE
LIENIOYEK NTPEBPALLEHUI.
18 Ob6o061eHuMe. XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX Kontpoan Ne 4.

COEIMHEHUI.
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Knaccugukarus oprannaeckux
BEILIECTB.

IlepBonauanbHble cBeJeHUS OO0 OPraHMYECKUX BEIIECTBA.
Krnaccudukanus opraHi4ecKux BeIecTs, oomme GopmyIb.
@yHKIMOHAIBHBIE IPYIIILL. BUIbI HOMEHKIATYPBI.

[ToHsiTHE TOMOJIOTMH U U30MEPHUH.

Cocrapnenune Gopmyn u
HA3BaHWE OPTAHUYECKUX
BeniecTB.CocTaBICHHE
TOMOJIOTOB U H30MEPOB.

20 CBolicTBa OpPraHMYECKUX BEIISCTB. | YTIEBOAOPOBI MpEACTbHBIC M HENpeAeIbHbIC: METaH, 3TaH, | BBIIOJIHEHHE TECTOBBIX
STUJIEH, arleTiieH. CBOMCTBA yrieBOAOPOIOB. 3aIaHU M.
21 CBoiicTBa OpraHyYecKuX BemecTB. | Kucimopoacoaepkaiye BemecTBa: CiupThl (METaHOJI, 3TAHOJI, | BBIOIHEHNE TECTOBBIX
IJIMLIEPUH), KapOOHOBBIE KUCIIOTHI (YKCYCHAsl M CTEapUHOBAsl). | 3a/laHui.
22 CBolicTBa OpraHMYECKUX BEIIECTB. | bronornveckn BayKHBIC BEMIECTBA: OCTIKH, JKUPHI, YTIICBO/IHI. BrImosTHeHUE TECTOBBIX
3aJaHuH.
23 Oo6o06muieHne CBo¥iCTBa OpPraHNYECKUX BEIIECTB Kontpoap Ne 5.
METO/bI IO3HAHMS BEIIECTB 1 XUMHWYECKHNX SIBJIEHUM.
OKCIHEPUMEHTAJIBHBIE OCHOBBI XUMHWMU (6 uacoB)
24 Xumudeckas 1abopaTopus. [IpaBuna 6e30macHOi pabOTHI B MIKOJIBHOM JTA0OPATOPHH. JlaGoparopnas padota
JlaGopaTopHas mocyna u 000pyI0BaHUE.
YucThle BeleCTBA U CMECH
25. KauecTBeHHbIE peakinn Onpenenenue xapakTepa Cpeibl pacTBOpa KUCIOT U 1iesoueld | BeimosHeHne TEeCTOBBIX
C TIOMOIIIbIO MHIMKAaTOpoB. KauecTBeHHBbIE peakuy Ha HOHBI | 3a/laHUM.
B pacTBOpe (XJIOpHUI-, CylbdaT-, KapOOHAT-UOHBI, HOH
aMMOHUS ).
26 I"a3000pa3HbIe BemecTBa [Tonydyenue razoobpasnbix BemecTB. KauectBennbie peakiun | [Ipaktuyeckas padora.
Ha ra3000pa3Hble BelecTBa (KUCIOPOa, BOJOPO, YTICKUCIIbII
ras, aMMHaK).
27 Pemrenue 3amgau. [Ipumenenue 3HaHUH 1181 pelIeHUs 3aaHUuid ¢ YMCTBEHHbBIM BrinonHenue 3amanuii.
SKCIEPUMEHTOM.
28 [IpoBenenue pacueToB Ha OCHOBE | BblumclieHUst MacCOBOM AOJIM XMMHUYECKOTO JIEMEHTa B Pemmenue 3anay.
dbopmyi. BeliecTBe. Borurcnenus MaccoBOil 10J1M PaCTBOPEHHOTO
BEIIECTBA B PACTBOPE.
29 [IpoBenenue pacueToB Ha OCHOBE | 3 BhIuncieHHe KOJIMYECTBA BEUIECTBA, MACCHI UM 00beMa Pemmenue 3anay.
ypaBHEHUH peaKIIHii. BEII[ECTBA 110 KOJIMYECTBY BEIIECTBA, MACCE UITU O0bEMY Kontpous Ne 6.
OJIHOTO M3 PEareHTOB WJIM MPOJIYKTOB PEAKIUH.
XUMUSA U ’KU3HDb.(1 uac)
30 XUMUS U )KU3Hb. [IpoGrembl 6€30MacCHOTO UCTIOIH30BAHMSI BEIIECTB U

XUMHUYCCKUX peaKHI/Iﬁ B IIOBCEJHEBHOM KHU3HMU.
XHUMHUYECKOE 3arpsA3HCHHUC Opr)KaIOIJ_ICﬁ CpCabl U €Tro




OCICACTBUA

PENETULIMOHHDBIN DK3AMEH(4 uaca)

31 PenerunmonusiiOI’'D Nel
32 PenerunmonusiiOl’'D Ne2
33 PenerunimouasiiOI™D No3
34 PenerummonusiiOl'D Ned




