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1.PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOM JESATEJbHOCTH.

Jluunocmuvimu peyiomamamnu 06yltemm Aeaaomca:

v
v
v

YyBCTBO TOPJIOCTH 32 POCCUHMCKYIO HAayKy, TYMaHU3M, IOJIOKUTEIbHOE OTHOILIEHUE K TPYAY, LIeJICyCTPEMIIEHHOCTD,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY AajibHelIIe 00pa30BaTeIbHOM TPAEKTOPUH €CTECTBEHHO-HAYYHOT'O HAIPaBJICHUS,
YMEHHE YIPAaBISATh CBOCH MM03HABATEIbHON ACSITEIbHOCTBIO.

Memanpeomemuvimu pe3yiomamamu A6AAI0OMCA:

v
v

ANENEN

HCIIOJIB30BaHHUEC yMeHI/Iﬁ M HAaBBIKOB pa3JIMYHbIX BUIOB IMO3HABaTCIILHOM ACATCIIBHOCTH,

MCITIOJIb30BAHUEC OCHOBHBIX HHTCIIJICKTYAJIbHBIX onepaunﬁ: aHaJIM3 WM CHUHTE3, CPAaBHCHHUC, O606HI€HI/I6, CUCTCMATU3alluH, BBLIABJIICHUC IPUYUHHO-
CIICACTBCHHBIX CBHSCﬁ,

YMCHUC OMPCACIIATD LCIIN U 3aJa4r JCATCIbHOCTH, BBI6I/IpaTL CpeacTBa pcain3alin HeiaeH u MNPUMCHATH UX HaA IMPAKTUKCE,

YMCHHUEC CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HaHPII>i, dHaJIM3a U OLICHKH HOBOH I/IH(1)OpMaI_II/II/I,

HCIOJIb30BAHHUC PA3JIMYHBIX UCTOYHUKOB IS TTOJTYYCHU A I/IH(i)OpMaI_II/II/I.

Hpedmemnbmu pe3yiomamamu A6JAAIOMCA:

v

AN

AN

(dbopMHEpOBaHKE TIEPBOHAYATILHBIX CHCTEMAaTH3NPOBAHHBIX PEACTABICHUN O BEIIECTBAX, HX MPEBPALICHUAX U MPAKTUIECKOM MPUMEHEHUH; OBJIaJICHUE
MOHATUIHBIM aIllapaTOM U CUMBOJIMYECKUM SI3bIKOM XMMUHU;

0CO3HaHHE O0OBEKTUBHO 3HAUMMOCTH OCHOB XMMHUYECKON HayKU KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX ITPEBPALLICHU
OpPraHUYECKUX U HEOPraHMYECKUX BEIECTB KaK OCHOBBI MHOTHUX SIBJICHUH KMBOI U HEKUBOM MPUPOIBI;

yri1yOJieHHE MPEICTABICHU O MaTePUAIBHOM €MHCTBE MUPA,

OBJIa/ICHUE OCHOBAMH XUMHMUYECKON I'PaMOTHOCTH: CHOCOOHOCTBIO aHAJTM3UPOBATh U OOBEKTUBHO OLIEHUBATh )KU3HEHHBIE CUTYAllUH, CBSA3aHHBIE C
XUMHEH, HaBbIKaMU 0€3011acCHOr0 0OpaIlleHUsl ¢ BELIECTBAMU, NCIIOJIb3YEMBIMU B ITOBCEHEBHOM KM3HU; YMEHUEM aHATU3UPOBATh U MJIAHUPOBATh
HKOJIOTHYECKU Oe30I1acHOe MOBEJICHHE B LENIAX COepEXEHUS 30POBbs U OKPYKAIOLIEH Cpe/ibl;

(bopMHpOBaHNE YMEHUI YCTaHABIMBATh CBSA3H MEXAY pealbHO HAa0I01aeMbIMU XUMHUYECKUMH SIBJICHUSMH U IPOLIECCAMU, TPOUCXOIAIINMHU B
MHUKPOMHPE, 00BACHATH IPUUYUHBI MHOT000pa3Hs BEIIECTB, 3aBUCHMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS,  TAKIKE 3aBUCMOCTb ITPUMEHEHHUS
BEIIIECTB OT UX CBOMCTB;

NpUOOPETEHNUS ONBbITA UCIIOIb30BaHUS PA3IIMYHBIX METO/I0B U3YUEHHUs BEIIECTB; HAOIIOIEHH 3a X MPEBPAILEHUSIMU NP TPOBEACHUN HECTOKHBIX
XUMHUYECKHUX SKCIEPUMEHTOB C UCII0JIb30BAHUEM J1a00paTOPHOTO 000pYyI0BaHUS U PUOOPOB;

YMEHHUE OKa3bIBaTh MEPBYIO MIOMOIIb PH OTPABJIECHUAX, 0’KOTaX U IPYTUX TPaBMax, CBA3aHHBIX C BELIECTBAMH U Ja00OpaTOPHBIM 000pPYI0BaHUEM;
OBJIaJICHHE MTpUeMaMu paboThl ¢ HHGOpMalMelh XUMUYECKOTO CO/Iep KaHUsl, IPEACTaBIeHHON B pa3Ho (popme (B Bue TekcTa, (hopMyil, TpaduKoB,
TaOJIUYHBIX TaHHBIX, CXeM, (poTorpaduii u ap.)

CO3/1aHH€ OCHOBBI JUIsl JOPMUPOBAHUS UHTEPECA K PACHIMPEHUIO U YIITYOJIIEHNI0O XUMUUECKUX 3HAHUN U BhIOOpa XMMHMHU Kak MPOPUIBHOTO IpeaMeTa
IIPU NIepexo/ie Ha CTYMEHb CPEIHEro (MOJIHOro) 001ero oopa3oBanus, a B JaJbHEHIIIEM U B KauecTBe chepbl CBOe MPOPecCHOHATBHOM e TeTbHOCTH;
(dbopMHpOBaHUE MTPEICTABICHUI O 3HAUEHUN XUMHUUYECKON HAYKU B PEILIEHUU COBPEMEHHBIX IKOJIOTUYECKUX MPOOIIEM, B TOM YHCIIE B IPEIOTBPAILICHUH
TEXHOTEHHBIX U KOJOTMYECKHX KaTacTpod.



BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYHTHCS !

—  3HAMb XUMUYECKYIO CUMBONUKY: 3HAKU XUMUYECKUX INeMEHMO8, pOpMYIbl  XUMUYECKUX BeUjecms, VYPAGHEHUS XUMUYECKUX pearKyull;

—  BadCHeluue XuMU4ecKue NOHAMuUsL: 8eUjecmeo, XUMUYEeCKUull 21eMeHm, amom, MOJeKy1d, OMHOCUMENbHbIE AMOMHASL U MOJEKYAAPHAS MACChL, UOH,
KamuoH, AHUOH, XUMUYECKASL C8513b, INEeKMPOOMPULAMETbHOCb, 8AICHMHOCMb, CIEeNneHb OKUCTIeHUsl, MOJIb, MAIAPHASL MACcd, MOJISIPHBIL 00beM,
PACmBopbl, INeKMPOIUMbL U HEINeKMPOIUMbL, DIEKMPOIUMUYECKAS OUCCOYUAYUS, OKUCTUMENb U B0CCHAHOBUMENb, OKUCIEHUEe U 60CCMAHOBIEHUE,
MenJio8ot 3¢hghexm peaxkyuu, OCHO8HbIE MUNbl PeAKYUll 8 HeOP2AHUYECKOU XUMUU,

— Xapaxmepmbvie NPUSHAKU ANCHEUWUX XUMULECKUX NOHAMULL,

— 0 CYWecmeosamuu - 83AUMOCEA3U  MeHCOY  BANCHEUUUMU XUMUYECKUMU NOHAMUIMU,

— CMbICT OCHOBHLIX 3AKOHO8 U Meopuu XuMuu: AmMOMHO-MONEKYAPHAS Meopusl, 3aKOHbl COXPAHEHUs MACCbl 8eujecms, NOCMOAHCMEA
cocmasea, nepuooudeckutl 3akou /. U. Menoeneesa

BbInyCKHUK HAYYHTCS:

Ha3biBaTh: xumuyeckue snemeHmvl, COCOUHEHUS U3VUEHHBIX KIACCO8 HeOP2aAHUYEeCKUX euecms,; op2aHudecKue eeujecmsada no ux gopmyne: Mmemat, ImaH,
SMUJIeH, ayemuieH, Memano, SIMano, 2IUYEePUuH, YKCYCHas KUCI0ma, enoKo3d, caxaposd.

OOBACHATB: Pu3ULECKULl CMBICIL AMOMHO20 (HOPAOKOB020) HOMEPA XUMUHLECKO20 dJIeMeHmd, HOMepo8 2pYynnuvl U nepuooa 6 nepuooudeckou cucmeme /. 1.
Menoeneesa, kK KOmopwim 21eMeHm NPUHAOLEHCUN,

3AKOHOMEPHOCMU USMEHEHUsL CIPOEHUsL AMOMO8, CEOUCME JJIeMEHMO8 8 Npedesax MAalblX Nepuoo08 U 21deHbIX NOOZPYNN, d MAKHCe C80UCMBA 00pA3yeMblX
UMU BbICUUUX OKCUOOB,

CYWHOCMb  npoyecca  31eKMpOoIUMU4eckol  Ouccoyuayuu U peakyuti UOHHO20 0OMeHa

XapakTepu30oBaTh: XumuyecKue 31emMeHmol (0m 6000pooa 00 Kanbyus) Ha OCHOBE UX NOJLONCEHUS 8 NePUOOUYECKOU cUCmeMe XUMU4ecKux anemenmos /. H.
Menoeneesa u ocobenHocmel Cmpoerus ux amomos;
83AUMOCEA3b  MeNHCOY COCMABOM, CMPOEHUEeM U CBOUCMEAMU BeUieCms;

XUMU4eckue CeoUCMB8a OCHOBHLIX KIACCO8 HeOP2aHUYeCKUX euecma: OKCuoo8, KUCI0m, OCHOBAHUIL U COJLEl.

Onpenensiteb, KI1accuPUUMPOBATD; COCMAB 8elecme NO UX QOPMYIAM,; BAIEHMHOCIb U CMENneHb OKUCLEHUs. dIeMeHma 8 COeOUHEHUU,

8UO XUMUUECKOU C8A3U 8 COCOUHEHUSX; NPUHAOTIEHCHOCTNb BeUieCmE K ONpedeleHHOMY KAACCY COCOUHEHUN, MUnbl XUMUYECKUX PeaKyull;

B03MONCHOCIb NPOMEKAHUS PeaKyull UOHHO20 0OMeHa.

CocTaBisiTh: cxemvl cmpoeHus amomos nepsvix 20 snemenmos nepuooudeckou cucmemul /[. M. Menoeneesa, ¢hopmynvl neopeanuieckux coeOuHeHul
U3YYEHHBIX KNACCO8;

VPABHEeHUsL XUMUYECKUX PeaKyull.

Oobpamarbesi: ¢ xumuueckou nocyoou u 1abopamopHuim 060py008aHuemM. pacno3Ha8ams ONbIMHLIM NYMeM: 2a3000pa3Hble 6euwecmad. KUC10poo, 6000poo,
VeNeKUcavlll 2a3, AMMUAK,; PACEOPbl KUCIOM U wenoyell No USMEHEeHUl0 OKPACKU UHOUKAMOpPA, KUCIOMbl, Wel04U U CONU N0 HATUYUIO 8 UX PACMBOPAX
X0puo-, cynibgham-, KapOOHAM-UOHO8 U UOHA AMMOHUSL.

BBIYHCIAATB: MaACCO8YI0 000 XUMUYECKO20 dNIeMEHMA NO opmyie COeOUHEHUs, MACCO8YI0 000 BeWecmed 8 pacmeope;

KOJIUYEeCmeo geujecmed, 00vem Ui Maccy 8eujecmsa no Koauuecmay 6euwjecmsd, 00vemy il Macce pedazeHmos Ui npoo0yKmo8 peaxyuu.

Hcnonb3oBaTh NpuOOpeTeHHbIE 3HAHUS M YMEHUS B IPAKTHYECKOI eI TeJIbHOCTH U MOBCEIHEBHOM KU3HH J1JI51:

bezonacnoco obpaweHus ¢ geujecmeamu U Mamepuailamu 8 N08CEOHeBHOL HCUSHU U SPAMOMHO20 OKA3AHUS NEPEOTi NOMOWU NPU 0HCO2aAX KUCTOMAMU U
wenouamu,; 00vACHeHUs OMOENbHbIX PAKMO8 U NPUPOOHBIX AGLEHUN, KPUMUYECKOU OYEeHKU UHGOPMAYUU O 8euyeCmEax, UCNONb3YeMblX 8 Oblmy.



2. COJEP)KAHUE KYPCA BHEYPOUHOM JNESITEJIBHOCTHU C YKASAHUEM ®OPM OPTAHU3AIIMU U BUJIOB
NAEATEJBHOCTMN.

PA3JIEJI 1 BEIIECTBO (5 dacoB)

Crpoenue atoMa. Cmpoerue 31eKmpoHHbIX 000104eKk amomos nepsvix 20 snemenmos nepuoouueckou cucmemol /JH. Menoeneesa. Cogpementule
npeoCcmasieHusi 0 Cmpoeruy amoma. /{eudicenue s1ekmpona 6 amome. Amomuas opoumans. IlocnedoeamenbHocms 3anoaHeHUs 31eKMPOHHbIX 00010YeK 8
amomax. DnekmpoHnusie u epaguueckue Qopmynvl amomos INeMeHmos.

PaboTa ¢ TpeHHPOBOYHBIMH TECTAMH 10 TEME.

[lepronnyeckuii 3aKOH U IEPUOIMUECKAS CUCTEMa XUMHUYECKHX d1ieMeHToB [I. Menneneesa. I pynnol u nepuodvl nepuoouueckou cucmemvl. Qusuyeckull
CMBICTL NOPAOKOBO20 HOMEPA XUMUYECKO20 JleMeHmMA. 3aKOHOMEPHOCMU USMEHEHUS CEOLICNEG IIIEMEHMO8 U UX COCOUHEHULL 8 C8A3U C NOTIOINCEHUEM 8
nepuUooOUYecKoll cucmeme XUMUYeCKux d1eMeHmos. Xapaxmepucmuka XUmMuyeckux c80tUCme 31eMeHmos 2llA6HbIX NOOSPYIN U NePUOOUYHOCNb UX USMEHEHUS 8
ceeme 21eKMPOHHO20 cmpoeHus amoma. Odwas xapakmepucmura 31emMeHma Ha 0CHO8e e20 NOJI0JCceHUs 8 nepuooudeckou cucmeme /. . Menoeneesa.
Pabora ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.

CtpoeHue BelecTB. Xumuueckas césa3b: KOBALEHMHAs (RONAPHAS U HeNOIAPHAs), UOHHAS, Memaliudeckasn. Xumuueckas ceazb amomos. Kosanenmuas
C843b U MexaHusm eé obpazosanus. [lonapnas u Henonspras KosaieHmuas céassb. CeoUCmaea KOBANEHMHOU C8A3U. DNeKMPOHHbIE U CIMPYKMYPHbLE POPMYIIb
sewecms. Honnas ceazv u mexanuzm eé oopazosanus. Ceoticmea uoHos. Memannuueckas cés3b.

[TpakTnueckoe 3ansaTue. CocTaBieHUE SJEKTPOHHBIX U CTPYKTYPHBIX (OPMYJT BEIIECTB.

BasieHTHOCTD XUMUYECKUX AJIEMEHTOB. CTENEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB. Banenmmuuvle s1ekmponsl. Banenmnocmo. Banenmmuovie 603MoxicHOCHU
amomos. Cmenensv OKUCTICHUS.

[IpakTuueckoe 3anstue. CocTaBaeHUE MIEKTPOHHBIX H CTPYKTYPHBIX (POPMYIT BEIIECTB.

[IpocTeie u cnoxHble BemecTBa. OCHOBHBIE KJIAaCChl HEOPraHUYECKUX BellecTB. Homenkniamypa Heopeanuyeckux coedunenuti. Knaccugurayus gewecma:
npocmule U CI0HCHbLe, Memavl u Hememannsl. Knaccugurayus neopeanuueckux ewjecms, ux 2cenemuyeckas céazv. Homenxknamypa, knaccugpurayus
OKCUO08, KUCIOM, COlell U OCHOBAHUI.

PaboTta ¢ TpeHHPOBOUYHBIMHU TECTAMU TIO TEME.
PA3AEJI 2 XUMHNYECKASA PEAKLIUS (5 yacos)

XuMuueckasi peakius. Ycnosus u npusHaKu npomeKkanus Xumudeckux peaxyui. Xumuuecxue ypaerenus. Coxpanenue mMaccol 8eujecmes npu Xumuieckux
peaxyusx. Quzuueckue u xumudeckue sanenus. CpagHeHue NPUHAK08 hu3UYeCcKUX U Xumuyeckux aeierutl. Hanucanue ypasHenue xumuieckux peaxkyut,
paccmanoska Kodgguyuenmos. 3aKoOH COXPAHEHUS MACCbL BeUecma.

PaGora ¢ TpeHHPOBOYHBIMU TECTAMU TIO TEME.
Knaccudukanmsi XuMUIecKuX peakivii Mo pa3IudHbIM MIPU3HAKAM: YUCTY U COCMABY UCXOOHBIX U NOJIYYEHHbIX 8eUieCme, U3MEeHeHUI0 CeneHell OKUCIeHUs
XUMUYECKUX DNIeMEHMO8, NO2TOWEHUIO U BbIOETIeHUIO IHEPLULL.
Pasznuynvie knaccuguxayuu xumuueckux peaxyut, npumepbl.
PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.



DNEKTPOIUTHI U HEANEKTPOIUTHL. Kamuonsl u anuonsl. nexmporumuieckas Ouccoyuayusi KUCiom, ujeaiodeil u coneti (CpeoHux). Inexmporumsol u
HeaneKmpoaumsl. INeKmporumuyecKkas OUCCoyuayus 8 pacmeopax u pacniaeax. Poivs 600vl 6 npoyecce snekmponumuyeckoul ouccoyuayuu. CmeneHs
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuueckue c0UCmM8a KUCIOM, Coell U OCHOBAHUI 8 c8eme Meopull d1eKmpOIUMuU4eckol OUCCOYUayuu.

PaboTa ¢ TpeHHPOBOYHBIMH TECTAMHU.

Peakiiun noHHOTO OOMEHA M yCIIOBUS UX ocylecTBieHus. Cocmasienue MONEeKYIAPHBIX U UOHHBIX YPAGHEeHUU. YnpadicHeHue Ha Hanucanue ypasHeHull
Peakyutl UOHHO20 0OMeEHA.
OKuCINTENbHO-BOCCTAHOBUTENbHBIEC peakuuu. Okuciumens u goccmanosumens. Ilpoyeccol okucienus u goccmanognenus. CocmagneHue ypasHeHull

OBP: memo0 s1ekmpoHHo20 b6ananca u memoo noaypeaxyutl (WOHHO-31eKmMpPOHHbLU MEMOO).

Ipakmuueckoe 3anamue. Cocmaenenue ypasuenu OBP memooom s1ekmponno2o bananca u Memooom noaypeakyuii. Ynpasxcuenue na cocmasienue
VPABHEHUU OKUCIUMENbHO-80CCMAHOBUMENbHBIX PeaKyull.
PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOMN XUMWMH. ITPEJCTABJEHHUSA Ob OPTAHUYECKHX BEIIIECTBAX
(13 yacos)

XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB METALIOB U HEMETAIJIOB. Xumuueckue ceotcmea npoCcmulx 6eWecme-uemanilos WelouHblX U Wel0YH03eMeNbHbIX
Memannos, anomunus, sceneza. Obwas xapakmepucmuka memannos. Pacnonosicenue memannos 6 I[lepuoouueckoii cucmeme J{. M. Menoeneesa, uzmenenue ux
CBOLICE NO NEPUOOaM U PYNNAM. DNeKMPOXUMUYECKULL PO HANPAHCEHUSL MeMAN08. XumMuieckue ceotcmea Memanios. Xapakmepucmuxku weiouHblx U
WeLOUHO3EMENbHBIX MEMAI08, ATIOMUHUSL, Jcene3d. XuMuueckue ceotucmed npoCcmulx 6euecme-HeMemaios: 6000p0od, KUCIOPoOd, 2al02eH08s, cepbl, d30md,
gocghopa, yenepooa, kpemnus. Obwas xapaxmepucmuka Hememannos. Pacnonoscenue memannosg 6 Ilepuoouueckoti cucmeme /[. 1. Menoeneesa, usmenenue
UX CBOUCME NO NEPUOOAM U ePYNNAM. XUMUYecKue CeoUCmea HeMemaiios. Xapakmepucmuku 6000pood, KUCI0poOd, 2al02eH08, cepbl, azomd, gocgpopa,
yenepooa, KpemHus U ux coeOuHeHu.

XUMHUYECKUE CBOMCTBA CIIOKHBIX BEIECTB. XuMuuecKkue c0UCmMEa OKCUO08: OCHOBHBIX, aMpomepubix, Kuciomuvlx. Homenxniamypa, kiaccugpurayus,
Xumuueckue ceotcmea u cnocoobl NOIY4eHUsi OKCUOO8.
PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.
XUMHUECKUE CBOICTBAa OCHOBaHUU. Homenkiamypa, Knaccugukayus, Xumudeckue cOUCMEa U cnocobbl NOIYYeHUs OCHOBAHUIL.
PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.
XUMHYECKUE CBOMCTBA KUCIOT. Homenkniamypa, kKiaccuurayus, Xumuieckue ceotucmed u cnocoowvl noayueHus KUCiom.
PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

XUMHUYECKHE CBOMCTBA conielt (cpennux). Homenxknamypa, kiaccuguxayus, xumudeckue c80UCmMead u cnocoobl NOLyYeHuUst coJlell.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

B3auMocCBsI3b  pa3sTUYHBIX KJIACCOB HEOPTraHUYECKHX BEICCTB.

T'enemuueckas c6a3b MedcOy KNaccamu Heop2aHUYecKux cOeOUHeHuUl.
Ipaxmuueckasn paboma. Bvinonnenue ynpasxcuenuili Ha yenouxy npespaujeHuil.

[lepBonauanbHble  cBeneHUst 00  opraHMyeckux BemecTBax. Cocmaeg opeanuueckux eeujecms. [lpudunsvt MHO2000pa3zus opeaHuyecKux 6eujecms.
IIpeocmasnenue o pazeépuymotl u COKpAWEHHOLU CMPYKMYPHOU (hopMyne opeanudeckux seujecms. Ponv opeanuueckux eewjecmes 8 npupooe u HeusHu
uenosexa.

YTneBog0opo bl peieIbHBIE U HETpeIebHbBIC: METaH, ITaH, STUJICH, alleTHIICH.



Cocmag u HomeHKIamyp y2ne6000po0os pada memana. Xumuieckue c0UCMBEA NpedeibHbIX y2ne6000po0os (Ha npumepe memana). Cocmae u HOMEHKIAMYp
HenpeoeibHbIX Yelie6000p0008 psod dSMuileHa, ux huzuieckue ceoucmed. Xumuveckue c8olcmaa HenpedeibHblX Yenee000p000s (Ha npumepe SmuieHa).
Peaxyuu nonumepuzayuu u b1cOKOMONEKYAAPHbIE Beuecmed (NoIUMepbl).

Kucnopoaconepkaiue BemecTBa: CHUPTHI (METaHOJ, TAHOJI, TIIMIIEPHH ), KAPOOHOBBIE KUCIOTHI (YKCYyCHAs! M CTeapuHOBast). [lonamue 0 YyHKYUOHATbHOU
epynne. Cocmas, HOMeHKIamypa, Qusuyeckue u xumuieckue ceoticmea cnupmos. Ilpeocmasgnenue 0 MHO20aMOMHbBIX CHUPMAX HA NpuUMepe IUYePUuHa.
IIpeocmasnenue o kapbOHOBbIX KUCIOMAX U peakyuu dsmepudurayuu. Kapbonosvie kuciomol. Dusuueckue u Xumuieckue c80UCMEA YKCYCHOU KUCIOMbL, eé
npuMeHenue.
bronornvecku BakHbIC BelIeCcTBa OCIKH, XKHUPBI, YIIIEBOIBL [lousimue o crodchvix s¢pupax. Kupvi. Cocmae monexkyn acupos, ux guzuieckue coUCmsea u
npumenenue. buonoeuueckasn ghynkyus srcupos. Yenesoowl, ux cocmas, gpuzuieckue c8OUCMBA, HAXOHCOEHUe 8 NPUPOOe, NPUMEHeHUe U OUO02UYECKAsl POlb.

PA3JIEJI 4 METO/Ibl TIO3HAHMSI BEIIIECTB U XUMHWYECKHWX SIBJIEHUM.
OKCHEPUMEHTAJIbBHBIE OCHOBbBI XUMHUMU (6 yacoB)

[TpaBuia 6e30macHoil paboOThI B LIKOJIBHOM J1abopaTtopuu. JlabopamopHas nocyoa u obopyoosanue. Pasoenenue cmeceil u ouucmka eéewecms. Ilpueomoenenue
pacmeopos. Onpedenenue xapakmepa cpedvl pacmeopa KUCIOm U wenoyeld ¢ NOMoubio unouxamopos. Kauecmeennvle peakyuu Ha UoHbl 8 pacmeope (X10puo-
, cynbgham-, KapOOHAM-UOHBL, UOH AMMOHUSL).

[Tosrydenune ra3000pa3HbBIX BemecTB. KauecmeenHvle peakyuu Ha 2a3000pasnble seujecmsa (KUCIopoo, 8000P0O0, VeIeKUCTbIU 2d3, AMMUAK).
[TpoBenenue pacueToB Ha OCHOBE (OPMYIT U YpaBHEHUH peakiuii. Pemenue 3amau.

Boviuucnenus maccogou 00au XUMUYECKo20 d1eMeHmd 6 geujecmae.

Boviuucnenus maccogou 00au pacmeopeHHo20 8euecmad 8 pacmeope.

Boviuucnenue konuuecmea eewjecmead, Maccvl Uil 00vema eeujecmaa no Koauuecmasy eeuecmed, macce uiu 00vemy 00OH020 U3 peazeHmos uiu NPpoOyKmos
peakyuu.

PA3JIEJI 5 XUMUS U )KU3HD (1 gac)

[Tpo6ieMbl 6€30MacHOTO UCIIOJIB30BAHUS BEIIECTB M XUMUYECKHUX PEAKIINI B OBCEAHEBHOU KU3HU. Xumuueckoe 3azpsa3Henue oKpyicaroujeri cpeovl U e2o
nOC1e0Cmeus.

PaGota ¢ TpeHUPOBOYHBIMU TecTaMu st TOAroTOBKU K [MA.

PA3JIEJI 6 PENETUIIMOHHBINA YK3AMEH (4 uaca)



Y4yedoHo — TeMaTH4YecKui IJIaH

Ne Ko.1-Bo yacoB
o/ Tema Beero Teop. Ipakr. ®opma npoBegenusi | O0pazoBaTr. NPOAYKT
n
Jleknus Koucnekt
1. | BEHIECTBO. ) 2 3 [IpakTuxym Brinonnenusie
YIPaXKHECHUS
Jlexuus Pemennnle 3agaun
2. | XAMUYECKAS PEAKIIUS 5 2 3 Hpaxruicym Koncenexr
3aueTHOE BrmmonxenHbIe
TECTUPOBAHUE YIPaKHCHUS
9JIEMEHTAPHBIE QCHOBBI Texiwms Pemennnie 3agaun
3 HEOPITAHUYECKOU XUMHUMU. 13 3 10 TpaxTuiym Koncnekr
" | IPEACTABJIEHUA OB BrinonHeHHbIC
HEOPI'AHUYECKUX BEHIECTBAX YIPaKHCHUS
METO/bI IO3HAHUSA BEIIECTB U Jlexuus Pemennsie 3agaun
4 XUMHYECKUWX SIBJIEHUM. 6 2 4 [IpakTukym Koncnekr
" | OKCIIEPUMEHTAJIBHBIE OCHOBBI 3aueTHOE BrinonHeHHbIE
XUMHUHN TECTUPOBAHUE YIPpaXHEHUS
Pemennsie 3agaun
Jlexuua Koncmekt
5. | XUMMUS U ’KU3Hb. 1 - 1 [IpakTukym
BrinonHeHHbIE
YIpaKHCHUS
Jlexmus Pemiennsie 3amaun
6. | PENIETUIIMOHHBIN DK3AMEH 4 - 4 [IpakTukym Koncnekr
Brin-pie ynpaxHuus
HUTOIO 34 9 25




KaﬂeHHapHO-TeMaTH‘leCKOE INIAHUPOBAHMUC

Ne Tema 3ansaTHA. Teoperuyeckue BONpockl. IIpakTHYecKast 4acTh. Hara
IVIAH GOAKT
BEHIECTBO.(5 yacos)
1. Crpoenue aToma. ATOMBI U MOJIEKYJIbl. XUMUYECKUH d5ieMeHT. CTpoeHne 5.09
aroma. CTpoeHHe NIEKTPOHHBIX 000JI04€K aTOMOB IepBbIX 20
3JIEMEHTOB nepuoandeckor cucremel .M. Menneneena.
2. [lepuonuueckuii 3ak0H U [lepuonnyeckuii 3aKOH U EPUOJUUECKAs CUCTEMA Beinonnenue tecTos. 12.09
[Iepnoanueckas cucrema xuMuyeckux ieMeHToB /.M. Menaeneesa. ['pymnmsl u KonTpoJas Ne 1.
XUMHUYECKHX 3JIEMEHTOB NepUO/Ibl IEPUOINYECKOM cucTeMbl. PU3NUECKUN CMBICTT
JA.".Menneneesa. MOPSAIKOBOTO HOMEpa XUMHUECKOro aieMenTa. Cessb 13 u
Crpoenus aToMa. 3aKOHOMEPHOCTH U3MEHEHHsI CBOICTB
3JIEMEHTOB U UX COEJMHEHUH B CBSI3H C MTOJIO)KEHUEM B
NEPUOJINYECKOH cUCTeME XUMUYECKUX 3JIEMEHTOB.
3. Crtpoenue BemecTna. Crtpoenue BemiecTB. XUMHUYECKast CBSI3b: KOBAJICHTHAs Ompenenenue Tuma 19.09
(mosipHast U HETOJIApHAs), NOHHAS, METAIJIMYECKasl. XUMHUYECKOH CBSI3U U
Kpucramnmueckue pemerku. CBOMCTB BeILIECTBA 10
Amotponusi. B3auMocBsI3b CTPOEHUS M CBOMCTB BEIIECTB. XMMUYECKOH Gopmyiie.
4, CrerneHb OKUCIICHUS U BaneHTHOCTh XUMHUYECKUX JIEMEHTOB. Omnpenenenue 26.09
BaJICHTHOCTb. CreneHp OKUCIIEHUS XUMUYECKUX DJIEMEHTOB BaJICHTHOCTH DJJIEMEHTOB
B HEOPTaHUYECKUX
COEJIMHEHUSX.
5. Knaccugpukanuus neoprannueckux | Knaccugukanns HeopraHMuecKkux BEIIECTB. Cocrasnenue ¢popmyn no | 3.10
BEIIECTB. IIpocTeie u cnoxHble BenecTBa. OCHOBHBIE KIIACChI Ha3BaHMSM. BeinonHeHue
HeopraHuyeckux BemiecTs. HoMeHkiaTypa(MexxIyHapoaHas U | TECTOBBIX 3a/IaHUH.
HCTOpUYECKas) HEOPraHMYECKUX COCTUHEHHH. KonTpoJas Ne 2.
XUMHUYECKAS PEAKLIUS(S yacoB)
6. XuMuyeckasi peakius XuMHUeCKas peakys. Y CI0BUs U IPU3HAKU IPOTEKAHUS 10.10
XUMHUYECKHX peakluii. XuMuueckue ypaBHeHus. CoxpaHeHue
MaccChl BENIECTB P XMMHUECKUX PEAKLIHX.
7. Knaccudukanus XuMHUeCKUx Krnaccudukanys XuMHUECKUX peaklMi 0 pa3IMdHbIM 17.10




peaKLHnii.

MpU3HaKaM: YHUCJIY U COCTABY UCXOAHBIX U MOJTYYCHHBIX
BCIIECTB, H3BMCHCHHIO CTEIIEHEH OKHCIICHHS XUMHYECKIX
OJICMCHTOB, IOTTIOMCHWIO U BBIJACIICHUIO SHCPTHUH.

8 DJIEKTPOTUTHYECKAS TUCCOIMANNS | DICKTPOIUTHI M HEAIIEKTPOJIUTHL. KaTHOHBI 1 aHUOHBI. [MpakTukym: 24.10
DNEeKTpOIUTHYECKAst JUCCOIMALINS KUCIIOT, IIET04e 1 CoJiel | cocTaBlIeHHE MOHHBIX
(cpennux).Peakiu HOHHOTO OOMEHA U YCIIOBUS HX ypaBHEHHIA
OCYIIECTBIICHHS.
0. OKHUCIUATENBHO— Crenenn okucienusi. OKUCIUTENb W BOCCTaHOBUTENb. | [IpakTHKyM: 7.11
BOCCTaHOBUTEIIbHBIEC PEAKLINH. OKHUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINY. COCTaBJICHUE YpPaBHEHUI
Mertoa 31eKTpOHHOTO OastaHca. OBP.
10 O6o0meHne XuMudeckas peakius Kontpoap Ne 3. 1411
3JIEMEHTAPHBIE OCHOBBI HEOPTAHMYECKOM XUMWH. TPEJCTABJEHHUS Ob OPTAHMYECKHX BEIIIECTBAX(13 uacoB)
11. XHUMHYECKHUE CBOMCTBA MPOCTHIX | XMMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB-METAIIOB: Jleknus. 21.11
BEIIIECTB. [IETIOYHBIX U IIEIOYHO3EMETbHBIX METAJUIOB, ATFOMUHHS,
xKeresa.
12 XHUMHYECKUE CBOMCTBA HPOCTHIX | XMMUYECKHUE CBOMCTBA IIPOCTHIX BELIECTB-HEMETAIIIOB: Bemmonnenue tectoBeix | 28.11
BCIIIECTB BOJIOPOJIa, KMCIIOPO/Ia, TAJIOTEHOB, Cepbl, a30Ta, hocdopa, 3aJJaHH.
yriaepoja, KpeMHHSL.
13 XHWMHYECKHUE CBOMCTBA CIIOKHBIX | XMMUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEpPHBIX, [TpakTHKyMm. 5.12
BEIIIECTB. KHCJIOTHBIX. BeimonHeHne TeCTOBBIX
3aJaHuH.
14 XVMHYECKUE CBOWCTBA CIOKHBIX XUMHYecKre CBOMCTBAa OCHOBAaHUI JlaboparopHnas paboTa. 12.12
BEIIIECTB.
15 XVMHYECKUE CBOWCTBA CIIOKHBIX XUMUYeCcKHe CBOMCTBA KUCIIOT. JlaboparopHas paboTa. 19.12
BEIIIECTB.
16 XUMHYECKUE CBOICTBA CIIOKHBIX | XMMHUYECKHE CBOICTBA COJIei (CpeTHUX). JlaGoparopHas paboTa 26.12
BEIIIECTB.
17 ['eneTnyeckue cBs3m. B3anMocBs3b pa3nmuyHBIX KJIACCOB HEOPraHUYECKUX BemlecTB. | OcyliecTBieHne 16.01
LIEMOYEK MpeBpaIleHui.
18 O06001meHue. XuMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX Kontpoas Ne 4. 23.01
COECIMHEHU.
19 KadecTBeHHBIE peaky Ha OmnpeneneHne KaTHOHOB U aHHOHOB B PacTBOPE 30.01
KaTHOHBI M aHUOHBL. THANKATOPBI
20 Brrunciienne  MaccoBoil  moim | Pemrenwue 3amau Brimonnenue TecToBBIX | 6.02
JJIEMEHTa B CJIO)KHOM BEIECTBE. 3aJJTaHUH.




Pemenue 3agau
21 MaccoBast nonst  pactBopeHHoro | Pemenue 3agau Beimonnenue tectoBeix | 13.02
BEIIECTBA B PaCTBOPE 3aJlaHuM.
22 XUMHYeCcKue CBOWCTBA . Bremonnenue tectoBeix | 20.02
aM(OTEPHBIX OKCUIOB U XUMHUYECKHEe CBOMCTBAa aM(OTEPHBIX OKCHJIOB U TUJPOKCUIOB | 33aJaHHMA.
TUIPOKCHIOB
23 O06o00611IEHNE KonTpoan Ne 5. 27.02
METO/IbI IO3HAHMSA BEIIECTB 1 XUMHWYECKHX SIBJIEHUM.
SKCIIEPUMEHTAJIBHBIE OCHOBBI XUMHUWMHN (6 yacoB)
24 XuMu4eckas JJabopaTopusl. [TpaBwmita 6e30macHOl pabOTHI B MIKOJIHHON JTa00paTOPHUH. JlaboparopHnas pabota 6.03
JIaboparopHas mocyzaa u 000pyaoBaHue.
HucTele BeleCTBA U CMECU
25. KauectBennble peakuuu Omnpenenenue xapakTepa cpeibl pacTBOpa KUCIOT U Iienouyeit | Bemmonnenne Ttectossix | 13.03
C TIOMOIIBIO HHIUKATOPOB. KadecTBEeHHBbIC pEakIMy HAa HOHBI | 3aJIaHUH.
B pacTBope (XJIOpU.I-, cynbdar-, KapOOHAT-UOHBI, HOH
aMMOHWUS).
26 l'azo00paznbie BelecTBa [Torydenue ra3oo0pa3HbIx BemiecTB. KauecTtBennsie peakiuu | [IpakTudeckas pabora. 20.03
Ha ra3000pa3HbIe BelecTBa (KUCIOPOI, BOJOPO/I, YTICKUCIBINA
ra3, aMMHaK).
27 Pewenne 3anau. [IpuMeHeHne 3HaHUM I pelIeHus 3aJaHU ¢ YMCTBEHHBIM BeInmonHenue 3a1aHui. 3.04
HKCIIEPHUMEHTOM.
28 [IpoBenenue pacyeToB Ha OCHOBE | BblurcieHus MacCOBOM J0JIM XMMUYECKOIO AJIEMEHTA B Pemenue 3anau. 10.04
dbopmy. BelecTBe. Brruncienus MacCoBO# J0JIM pacCTBOPEHHOTO
BEIIECTBA B PACTBOPE.
29 [TpoBenenmne pacuyeToB Ha OCHOBE | 3 BrlumcrneHue KOIMYecTBa BEIECTBA, MACCHI UM 00beMa Pemenue 3amau. 17.04
YpaBHEHUH peaKInil. BEIIIECTBA 110 KOJMYECTBY BEIIECTBA, MACCE UM 00bEMY Koutpouas Ne 6.
OJIHOTO M3 PEareHTOB WJIH MPOYKTOB PEAKIUH.
XUMUSA U )KU3Hb.(1 yac)
30 XUMHA U )KU3HD. [TpoGembl 6€30MacHOTO UCTIOIH30BAHMSI BEIIECTB U 24.04
XMMHYECKUX PEAKIUN B MOBCEIHEBHOM )KU3HM.
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPe/Ibl U €ro
TTOCIICZICTBHS
PENETUIIMOHHBIN SK3AMEH(4 uaca)
31 | Penernumonnpii O Nel | 24.04




32 Penerunmonnsiii OI'D Ne2 8.05
33 Penerummonusiii OI'D Ne3 15.05
34 Penerunmonusrii OI'D Ned 22.05




