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1.PE3YJBTATHI OCBOEHUS KYPCA BHEYPOUHOM JEATEJIBHOCTH.

Juunocmuvimu pes3yiromamamu 06yqenuﬂ Aeaamwomca:

v
v

YyBCTBO I'OPJIOCTH 32 POCCUMCKYIO0 HAyKy, T'yMaHU3M, [10JIOKUTEIbHOE OTHOLICHUE K TPYAY, LIEJICyCTPEMIIEHHOCTD,
TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY AajbHENIIeH 00pa30BaTeIbHOM TPAaEKTOPUH €CTECTBEHHO-HAyYHOI'O HallpaBJICHUs,

v/ yMEeHHE YIpPaBIATh CBOEH MO3HABATEIBHOMN JIEATEIHLHOCTHIO.

Memanpeomemusimu pe3yiomamamu A6AA0MCA:

v
v

v
v
v

HCII0JIb30BAaHUE YMEHUI U HABBIKOB PA3JIMYHBIX BUJIOB NTO3HABATEIbHOU JIEATEIbHOCTH,

MCII0JIb30BAHUEC OCHOBHBIX HWHTCIIICKTYAJIbHBIX onepaunﬁ: aHAJIM3 W CHUHTC3, CPABHCHUC, 0606HIGHI/I€, CUCTEMAaTU3allMi, BBIABJIICHUC IMPUYUHHO-
CIICICTBECHHEIX CBS3CH,

YMEHHE OMPEIENATh LENH U 33J]a4H JeSTEIIbHOCTH, BRHIOMpATh CPEACTBA pealh3alliy LeJe U MPUMEHSITh X Ha MPAKTUKE,

YyMEHHE CaMOCTOSITEIILHOTO PUOOPETEHHS HOBBIX 3HAHU, aHAJTN3a M OIICHKH HOBOI MH(MOpMAaIHH,

HCIIOJIb30BAHHUEC PA3JIMYHBIX UCTOYHUKOB JIA ITOJYYCHUA HHq)OpMaHHH.

Hpedmemnbmu pe3yiromamamnu A6JAAI0OMCa:

AN

AN

(dbopMUpOBaHKE MTEPBOHAYAIIBHBIX CUCTEMATU3UPOBAHHBIX MPECTABICHUN O BEIIECTBAX, X MPEBPALLICHUIX U MTPAKTUYECKOM IPUMEHEHUH; OBJIaJICHHIE
MOHSATHIHBIM aIiapaToM U CUMBOJUYCCKUM SI3bIKOM XUMUH;

0CO3HaHHE O0BEKTUBHO 3HAUMMOCTH OCHOB XMMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHUS, XUMUYECKUX MTPEBPAIICHHI
OpPraHUYECKUX M HEOPTaHMYECKHUX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHUW )KHUBOW W HEXKUBOW TIPUPO/IBI;

yriayOJieHrne IpeaCTaBIeHU 0 MaTepHalbHOM €TUHCTBE MHPA;

OBJIQJICHIEC OCHOBAMH XUMHYECKOH TPAMOTHOCTH: CITOCOOHOCTHIO aHATM3UPOBATh U OOBEKTUBHO OICHUBATH )KM3HCHHBIC CHTYAIlHH, CBSI3aHHBIC C
XUMHEH, HaBbIKaMU 0€30M1acHOT0 OOpaIlleHHsl ¢ BEIIECTBAMH, UCIIOIb3YEMbIMH B MOBCEAHEBHOMN KH3HU; YMEHUEM aHAIIM3UPOBATh U TIAHUPOBATH
HKOJIOTHYECKH O€30TIacHOe MOBEICHHE B IENAX COepEKEHUS 30POBbS 1 OKPY)KAIOIIEH CPEIbl;

(dbopMHpOBaHNE YMEHUI yCTaHABIUBATh CBSA3H MEXIY pealbHO HAONI0aeMbIMI XUMUYECKUMHU SIBJICHUSMH U TIPOIECCAMHU, TPOUCXOSAIIMMHU B
MUKPOMHUPE, OOBSICHITh MPUIUHBI MHOTO000pa3us BEIIECTB, 3aBUCHMOCTh UX CBOHCTB OT COCTaBa M CTPOCHHUS, a TAKKE 3aBUCIMOCTh TIPUMEHCHHISI
BEIIECTB OT UX CBOMCTB;

MIPUOOPETEHUS OIBITA HCITOJIB30BAHUS PA3TUYHBIX METOJIOB H3yUEHUS BEIICCTB; HAOIIOICHUS 32 X MPEBPAIICHUSIMHA TTPH IMPOBEICHUN HECIIOKHBIX
XUMHYECKHUX IKCIIEPUMEHTOB C UCIIOJIb30BaHUEM J1a00paTOPHOTO 000PYI0BAaHUS U PHOOPOB;

YMEHHE 0Ka3bIBaTh MIEPBYIO ITOMOIIL TIPH OTPABJICHHSIX, 0XKOTaX U APYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 000PYI0BAHUEM;
OBIIJICHHE MTpUEMaMH paboThI ¢ HHPOpMaIIMel XUMUYIECKOTO CO/Iep KaHMUsI, TPEICTaBICHHON B pa3Ho (Gopme (B BuIe TekcTa, (hopMyl, TpaduKoB,
TaOJIMYHBIX TAHHBIX, cXeM, (hoTorpaduii u ap.)

CO3/IaHH€ OCHOBHI JUUIsl JOPMUPOBAHUS UHTEPECA K PACIIUPEHUIO U YIIYOJICHUIO XUMUYECKIX 3HAHUN U BHIOOpa XMMHH KaK MPOPUIBHOTO TpeMeTa
MIPU TIEPEXO0/Ie Ha CTYNEHb CPEHETO (TMOTHOTO) 00I1Iero oOpa3oBaHusl, a B TaJbHEHIIIEM U B KauecTBe cpepbl CBOE MpOodheCCHOHATBEHOM ACSITEIILHOCTH;



v’ popMEpOBaHKE NPEICTABICHUI O 3HAYEHUH XMMHUYECKOM HAYKH B PEIICHHH COBPEMEHHBIX 3KOJOTHUECKUX MPOOIIEM, B TOM YHCIIE B IIPEIOTBPAIIICHUH
TEXHOTE€HHBIX U SKOJIOIMUYECKUX KaTacTpod.

BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCH !

—  3HAMb XUMUYECKYIO CUMBONUKY: 3HAKU XUMUYECKUX INeMEHMO8, POPMYIbl  XUMUYECKUX BeUeCms, VYPAGHEHUS XUMUYECKUX peaKkyul,

—  BadiCHeluue XuMUYecKue NOHAMuUsL: 6eWecmeo, XUMUYEeCKULl 91eMeHm, amom, MOJIEeKY1d, OMHOCUMENbHbIe AMOMHASL U MONEKVAAPHAS MACChL, UOH,
KamuoH, AHUOH, XUMUYECKAsL C8513b, JNEeKMPOOMPUYAMETbHOCb, 8AIEHMHOCHb, CENneHb OKUCIeHUs, MOJlb, MAIAPHAS MACCA, MOJISIPHBII 00beM,
pacmeopul, 21eKMpoIUmsl U HeINEeKMPOAUMDbL, IIEKMPOIUMUYECKAs OUCCOYUAYUS, OKUCTUMETL U 60CCIMAHOBUMENb, OKUCIEHUE U 60CCMAHO08IeHe,
menJio8ot 3¢hghexm peaxkyuu, OCHO8HbIe MUNbL PeAKYULl 8 HeOP2AHUYECKOU XUMULL,

— Xapaxmepmbvie NPUSHAKU ANCHEUWUX XUMULECKUX NOHAMULL,

— 0 CYWecmeosamuu - 83aUMOCEA3U  MeHCOY  BANCHEUUUMU XUMUYECKUMU NOHAMUIMU,

— CMbICT OCHOBHLIX 3AKOHO8 U Meopuu XUMUU: AMOMHO-MOJEKYIAPHAS Meopus, 3aKOHbl COXPAHEHUs MAcCCbl 8eujecms, NOCMOAHCMEA
cocmasa, nepuooudeckutl 3akou /. U. Menoeneesa

BbInyCKHUK HAYYHTCS:

Ha3biBaTh: xumuyeckue snemeHmvl, COCOUHEHUSI U3VUEHHBIX KIACCO8 HeOP2aAHUYeCKUX 8euecms; op2aHudecKue eeujecmsda no ux gopmyne: Mmemat, SmaH,
SMUIeH, ayemuieH, Memano, SMano, 2IUYePUur, YKCYCHas KUCI0ma, enoKo3d, caxaposd.

OOBACHATB: Pu3ULeCKULl CMBICIL AMOMHO20 (HOPAOKOBO20) HOMEPA XUMUYECKO20 dJIeMeHmMd, HOMepo8 2pynnvl U nepuooa 6 nepuooudeckou cucmeme /. 1.
Menoeneesa, kK KOmopvim 21eMeHm NPUHAOLEHCUN,

3aKOHOMEPHOCMU USMEHEHUsL CIPOEHUsL AMOMO8, CEOUCME JJIeMEeHMO8 8 Npedeax MAalblX Nepuoo08 U 21d6HbIX NOOZPYNN, d MAKHCe C80UCMBA 00pA3yeMblX
UMU BbICUUUX OKCUOOB,

CYWHOCMb  npoyecca  IIeKMpPOIUMU4eckol Ouccoyuayuu U peakyuti UOHHO20 0OMeHa

XapakTepu30BaTh: XumuyecKue 31emMeHmol (0m 6000pooda 00 Kaabyus) Ha OCHOBE UX NOJONCEHUS 8 NePUOOUYECKOU cUCmeMe XUMU4eckux snemenmos /. U.
Menoeneesa u ocobenHocmel CmpoeHus ux amomos;
83AUMOCEA3b  MENHCOY COCMABOM, CMPOEHUeM U CEOUCMEAMU BeUjecms;

XUMu4eckue CeoUCMB8a OCHOBHLIX KIACCO8 HeOP2aHUYeCKUX euecma: OKCuo08, KUCI0m, OCHOBAHUIL U COJLEl.

Omnpenensite, KjaccuGpuUUPOBATD; COCMAG GeWecms No Ux Qopmynam, aileHMHOCHb U CMeNneHb OKUCTIeHUs d1eMeHmMa 8 COeOUHEeHUU,

8UO XUMUUECKOU C8A3U 8 COCOUHEHUSX; NPUHAOTEHCHOCTNb BeUieCmE K ONpedeleHHOMY KAACCY COeOUHEHUN, MUNbl XUMUYECKUX PeaKyull;

B03MONCHOCIb NPOMEKAHUS PeaKyull UOHHO20 0OMeHa.

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

VPABHEHUS XUMUYECKUX PeaKyul.

Oo0pamarbesi: ¢ xumuyueckou nocyoou u 1abopamopHsim 060py008aHuemM. pacno3Hasams ONbIMHLIM NYMeM. 2a3000pa3Hble 6euwecmad. KUCI0poo, 8000p0o0,
VeNeKUcavlll 2a3, AMMUAK,; PACEOPbl KUCIOM U wenodel No UBMEHEeHUl0 OKPACKU UHOUKAMOpA, KUCIOMbl, Welo4U U CONU N0 HATUYUIO 8 UX PACMBOPAX
X0puo-, cyrbgham-, KapOOHAM-UOHO8 U UOHA AMMOHUSL.

BBIYUCIAATB: MaACCO8YI0 0010 XUMUYECKO20 dNIeMEHMA NO opmyie COeOUHEHUs, MACCOBYI0 000 BeWeCmEd 8 pacmeope;

KOJIUYEeCmeo geujecmed, 00vem Ui Maccy 8eujecmsa no KOauuecmay 6euiecmsd, 00vemy il Macce pedazeHmos Ui npooyKmoe peaxyuu.

Hcnonb3oBaTh NpuoOpeTeHHbIE 3HAHUS M YMEHUS B IPAKTHYECKOI eI TeJIbHOCTH U NMOBCEIHEBHOM KU3HH J1JI51:



be3onacHo2o obpaweHus ¢ 8ewecmeamu U Mamepualamu 8 NOBCEOHE8HOU HCUSHU U 2PAMOMHO20 OKA3AHUS NEPEOLL NOMOWU NPU 0HCO2AX KUCTOMAMU U
wenouamu, 00vACHeHUs OMOeNbHbIX PAKMO8 U NPUPOOHBIX AGJIEeHUL, KPUMUYECKOU OYeHKU UHDOpMayuL 0 8euecmaax, UCHONb3yYeMblX 8 Oblm)y.

2. COJAEP)KAHUE KYPCA BHEYPOUHOMH JESATEJBHOCTHU C YKASAHUEM ®OPM OPTAHU3AIIMU U BUIOB
AEATEJBHOCTMN.

PA3JEJI 1 BEHIECTBO (5 gacos)

Ctpoenue atoma. Cmpoenue 21eKkmpoHHbIX 000104eK amomos nepsuvlx 20 snemenmos nepuoouyeckou cucmemwl J{U. Menoeneesa. Cospemerntule
npeocmasieHuss 0 CmpoeHuu amoma. /{gudicenue s1ekmpona 6 amome. Amomuas opoumans. IlocneoosamenbHocms 3anoaHeHUs 1eKMPOHHbIX 000104eK 6
amomax. Snekmponnble u epaguieckue Gopmynvl amomos 31eMeHmMOos.

PaGora ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.

[Tepuoanueckuii 3aKOH U EPUOAUYECKAs CHCTeMa XUMHUUeckux aneMeHToB [I1. Menneneesa. [ pynnol u nepuoodwvt nepuoouueckotl cucmemsi. Puauueckuti
CMBICTI NOPSAOKOBO20 HOMEPA XUMUYECKO20 IeMEHMA. 3aKOHOMEPHOCMU USMEHEHUS CEOLICME IEMEHMO8 U UX COEOUHEHULL 8 CBA3U C NOTIONCEHUEM 8
nepuoouUyecKoll cucmeme XUMU4ecKux 21emenmos. Xapakmepucmurka XuMuyeckux c80UCma 2J1eMeHmo8 21A8HbIX NOOSPYAN U NEPUOOUYHOCb UX USMEHEHUs 8
ceeme 21eKMpoHH020 cmpoeHusi amoma. Oowas xapaxmepucmura 1eMeHma Ha 0OCHO8e e20 No0dceHUs 8 nepuooudeckou cucmeme /. Y. Menoeneesa.
PaGota ¢ TpeHupPOBOYHBIMU TECTAMU IO TEME.

CrtpoeHue BemecTB. Xumuueckas cés13b: KOGANLEHMHAS (ROAAPHAS U HENOJIAPHAS), UOHHAS, Memaliudeckas. Xumuueckas cesazb amomos. Kosanenmnas
C6843b U MexaHusm e€ oopazosanus. [lonsapuas u HenonapHasn KogaieHmuas céa3v. Ceolicmea Ko8ANeHMHOU C643U. DIeKmpOHHble U CMPYKMYPHble opmyibl
gewecms. Honnas ceazv u mexanuzm eé oopazosanus. Ceoticmea uonos. Memannuueckas cessv.

[TpakTnueckoe 3ansatue. CocTaBneHUE STEKTPOHHBIX U CTPYKTYPHBIX (JOPMYJT BEIIECTB.

BasieHTHOCTh XUMUYECKUX 3JIEMEHTOB. CTENEHb OKUCIEHUSI XUMUYECKUX dJIEMEHTOB. Banenmmuole 21ekmponsl. Barenmuocms. Banenmmuvie 603MoicHOCMU
amomos. Cmenenv oKuUcieHus.
[TpakTnueckoe 3ansatue. CocTaBneHUE STEKTPOHHBIX U CTPYKTYPHBIX (POPMYJT BEIIECTB.

[Tpocteie u cnoxubie BemecTBa. OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX BEIECTB. Homenknamypa neopeanuyeckux coeounenuu. Knaccugurxayus sewecms:
npocmwle U CI0JHCHble, Memaiisl U Hememannwl. Knaccugurxayus neopeanuueckux geujecms, ux cenemuyeckas ceazv. Homenxknamypa, knaccugpurayus
OKCUO08, KUCTOM, COJIel U OCHOBAHUII.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMU IO TEME.
PA3JIEJI 2 XUMHWUYECKAS PEAKIUSA (5 yacoB)

Xumuueckasi peakuus. Ycnoeus u npusHaxku npomexkanusi XuMuieckux peakyui. Xumuueckue ypagnenusi. Coxpanenue maccol eujecmes npu XuMudecKux
peaxyusx. Quzuueckue u xumuyeckue aeienus. CpasHeHue NpUsHaKo8 hu3udeckux u Xumuieckux senenul. Hanucanue ypasnenue xumMuveckux peaxkyutl,
paccmanosra Kodg@uyuenmos. 3aKoH COXPAHEHUs MACCbL BeUjecma.

PaboTa ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.

Krnaccudukanus XuMHUUECKUX peakluid 0 Pa3InuHbIM MPU3HAKAM: YUCIY U COCABY UCXOOHBIX U NOJYUEHHbIX GeUjecme, USMEeHeHUI0 CmeneHell OKUCIeHUs
XUMUYECKUX DTIEMEHMO8, NO2TIOWEHUIO U BbLOETICHUIO IHEPULL.
Pa3znuynvie knaccuguxayuu xumuseckux peaxyutl, npumepbsl.



Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

DNEKTPOIUTHI U HEINEKTPOIUTHI. Kamuousl u anuoHvl. DNeKmpoiumuyeckds OUCCoyuayus KUciom, wenodell u coeti (Cpeonux). nexmponumaol u
HeNIeKMpOIUmbl. INeKmpoIumuiecKkas OUcCCoyuayus 8 pacmeopax u pacniaeax. Ponw 600wl 6 npoyecce snekmporumuueckoti ouccoyuayuu. Cmenens
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuueckue ceoucmea KUCI0m, cojieli U OCHOBAHULL 8 c8eme meopuu d1eKmpoIumuidecKol OUCCoyuayuu.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

Peakuuu nonHoro oOMeHa ¥ ycioBus ux ocyiectBieHus. Cocmagnenue MONEKYIAPHBIX U UOHHBIX YPABHEHUU. YnpadjcHeHue Ha Hanucanue ypasHeHutl
Ppeakyull UOHHO20 0OMeEHA.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. Okuciumens u soccmanosumens. Ilpoyeccol okucnenus u goccmanognenus. CocmasneHue ypagHeHutl

OBP: memoo 31eKkmpoHH020 bananca u Memoo noiypeaxyuil (LOHHO-31eKMPOHHBIL MemOo0).

Ipakmuuecxoe 3auamue. Cocmasnenue ypasnuenuti OBP memooom 31ekmpoHno2o b6ananca u memooom noaypeakyutl. Ynpasicuenue Ha cocmaeienue
VPasHeHUll OKUCTUMENbHO-80CCTNAHOBUMENbHBIX PEaKyUl.
PA3JIEJI 3 92JIEMEHTAPHBIE OCHOBbI HEOPITAHUYECKOM XUMUWUMH. ITPEJCTABJIEHHUS Ob OPTAHUYECKHUX BEIIECTBAX
(13 yacos)

XUMUYECKUE CBOWCTBA MTPOCTHIX BEIIECTB METAIIIOB M HEMETAIIOB. XumuuecKkue coticmea npoCcmulx 8eujecme-memaios WelouHblX U Wel0UHO3eMeNbHbIX
memannos, anomunus, sxcenesa. Oowas xapakmepucmuxa memannos. Pacnonosxcenue memannos 6 Ilepuoouueckou cucmeme /.. Menoeneesa, usmenenue ux
c680lCM8 No Nepuodam U 2pynnam. INeKmpoxumMudecKuil psio HanpsaxiCeHus Memannos. Xumuieckue ceoucmea memanios. Xapakmepucmuky werou4Hsbix u
WeN0YHO3eMeNbHbIX MEMAN08, AIOMUHUS, JHcene3d. XumuiecKue c8oucmea npoCmulX 6eujecme-HeMemainog: 6000pood, KUCI0poOod, 2ai02eH08, cepbl, a30md,
docgopa, yenepooa, kpemuus. Obwas xapakmepucmuka Hememannos. Pacnonoocenue memannog 6 Ilepuoouueckoii cucmeme J{. 1. Menoeneesa, usmenenue
UX CBOUCME NO NEPUOOAM U ePYNNAM. XuMuyecKue ceolcmea HemMemainios. Xapakmepucmuky 6000pood, KUCI0pood, 2all02eH08, cepbl, azoma, gocgopa,
yenepooa, Kpemuusi U ux coeOuHeHul.

XVMHYECKUE CBOWCTBA CIOKHBIX BEILIECTB. XuMuueckue ceoucmea OKCUO08: OCHOBHBIX, aMpomepHblx, Kucromuvlx. Homenknamypa, knaccuguxayus,
XUuMudeckue ceoucmea u cnocoobl NoIy4eHuss OKCUOO8.

Pabota ¢ TpeHUPOBOYHBIMHU TECTAMHU.

XuUMHUYECKUE CBOMCTBAa OCHOBaHUN. Homenkiamypa, kiaccuguxayus, xumuieckue c8otcmea U cnocoobl NOyYeHUsi OCHOBAHUL.

PaboTta ¢ TpeHHpPOBOYHBIMU TECTAMHU.

XUMUYeCcKue CBOWCTBA KUCTOT. Homenknamypa, kiaccuguxayus, xumuiecKue c80tUcmaa u cnocodowvl NoLyyeHus KUCiom.

PaboTta ¢ TpeHHPOBOYHBIMU TECTAMHU.

XuMUYecKue CBOWCTBa colielt (cpenHux). Homenxknamypa, kiaccugurayus, Xumuyeckue c8oucmsea u cnocoowl noay4erus coel.

Pabota ¢ TpeHUPOBOYHBIMHU TECTAMHU.

B3auMocBsI3p  pa3sTUYHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB.

I'enemuueckas cés136 MexHcoy KNaccamu HeOpP2aHUYecKux coeOuHeHul.
IIpakmuyeckas paboma. Bvinonnenue ynpasxcnenuii Ha yenouxy npespauyeHul.

[lepBoHavanbHble  cBeleHUss 00  opraHmdeckux BeuiectBax. Cocmae opeanuueckux gewjecms. [Ipuduunvl MHO2000pa3us Op2aHu4ecKux geuecms.
IIpedcmasnenue o pazeépuymotl u COKpAWEHHOU CMPYKMYPHOU popMyie opeaHudeckux seujecms. Ponv opeanuueckux eewjecmea 6 npupooe u Hcu3Hu
uenoeexa.

YreBoaoposl MipeiebHbIe U HelpeAeNbHbIe: MeTaH, 3TaH, dTUJICH, alleTHIICH.



Cocmag u HomeHKIamyp y2ne6000po0os paoda Mmemana. Xumuueckue c6OUCMEA NPedeibHbIX Y2ne8000po0os (Ha npumepe memana). Cocmae u HOMEHKIAmMyp
HenpeoeibHbIX Yelie6000p0008 psod SMuleHad, ux huzuieckue ceoucmed. Xumuueckue c8olUcmaea HenpedeibHblX Yenee000p000s (Ha npumepe SmuieHa).
Peaxyuu nonumepuzayuu u sicokomonexyiapHvie sewecmsa (Hoaumepsl).

Kucnopoaconepkaiue BemecTBa: CHUPTHI (METaHOJ, TAHOJI, TIIMIIEPHH ), KAPOOHOBBIE KUCIOTHI (YKCYyCHAs! M CTeapuHOBast). [lonamue 0 YyHKYUOHATbHOU
epynne. Cocmas, HoMeHKIamypa, Qusuyeckue u xumuieckue ceoticmea cnupmos. Ilpeocmasgnenue 0 MHO2OAMOMHBIX CRUPMAX HA Npumepe IUYepuHa.
IIpeocmasnenue o kapbOHOBbIX KUCIOMAX U peakyuu dsmepudurayuu. Kapbonosvie kuciomol. Dusuueckue u Xumuieckue c80UCMEA YKCYCHOU KUCIOMbL, eé
npuMeHenue.
bronornvecku BakHbIC BeNIeCcTBa OCIIKH, XKHUPBI, YIIIEBOIBL [lousimue o crodchvix s¢pupax. Kupvi. Cocmae monexkyn acupos, ux guzuieckue c8oUCmsea u
npumenenue. buonoeuueckasn ghynkyus srcupos. Yenesoowl, ux cocmas, gpuzuieckue c8OUCMBA, HAXOHCOEHUe 8 NPUPOOe, NPUMEHeHUe U OUO02UYECKAsl POlb.

PA3JIEJI 4 METO/Ibl IO3HAHUSI BEILIECTB U XUMHWUYECKUWX SIBJIEHUM.
OKCHEPUMEHTAJIbBHBIE OCHOBbBI XUMHUMU (6 yacoB)

[TpaBuia 6e30macHoil paboOThI B LIKOJIBHOM J1abopaTtopuu. JlabopamopHas nocyoa u obopyoosanue. Pasoenenue cmeceil u ouucmka eéewecms. Ilpueomoenenue
pacmeopos. Onpedenernue xapakmepa cpedvl pacmeopa KUCIOm U wenodell ¢ NOMowbio uHouxamopos. 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 M YPaBHEHUH peakiuii. Pemenue 3amauy.

Boviuucnenus maccogou 00au XUMUYECKo20 d1eMeHmd 6 geujecmae.

Boviuucnenus maccogou 00au pacmeopeHHo20 8euecmad 8 pacmeope.

Boviuucnenue konuuecmea eewjecmad, Maccvl Uil 00vema eeujecmaa no Koauuecmasy eeujecmad, macce uiu 00vemy 00OH020 U3 peazeHmos uiu npooyKmos
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 ¢ TpeHUpOBOYHBIMH TecTaMu /st TOAroToBKU K [A.

PA3JIEJI 6 PEHNETUIIMOHHBINA YK3AMEH (4 uaca)



Yu4eOHO — TeMaTHYECKHH IJIaH

Ne KoJu1-Bo yacos
o/ Tema Beero Teop. Ipaxr. ®opma nposenenust | OO6pa3zoBar. NPOAYKT
n
Jlexknus Koucnekr
1. BEHIECTBO. 5 2 3 [IpakTukym Brinonnennsie
YOpaKHEHUS
Jlekuus Pemennble 3amaun
2. XUMHWYECKASI PEAKIIHSI 5 2 3 Hpaxtiicym Koncrexr
3aueTHoe Boinonnennsie
TECTUPOBAHUE YOpaKHEHUS
9JIEMEHTAPHBIE QCHOBBI Texuns Pemennrie 3amaun
3 HEOPI'AHUYECKOU XUMHUMHN. 13 3 10 TTpaxTHKyM Koncnekr
" | MMPEACTABJIEHUSA Ob OPTAHUYECKHUX Brinmonnenusie
BEIIECTBAX YIPaKHEHUS
METO/JAbI IO3HAHUS BEHIECTB U Jlekuust Pemennele 3anaun
4 XUMMYECKHUX SABJIEHUM. 6 5 4 IIpaxkTukym Koncnekr
' IKCHHEPUMEHTAJIBHBIE OCHOBBI 3aueTHOE Brinonnenusie
XUMHUHN TECTHPOBAHUE YIPpaKHEHHS
Pemennele 3amaun
Jlexums Koncnekr
5. XUMUA U )KU3HD. 1 - 1 [IpakTukym
BrinosiHeHHBIE
YIPAKHEHUS
Jlexmmsa Pemennrie 3amaun
6. PENETUIIMOHHBIN 3K3AMEH 4 - 4 [IpakTukym Koncnekr
Brln-pie ynpaxxHuus
HUTOTo 34 9 25




KaﬂeHHapHO-TeMaTH‘leCKOE INIAHUPOBAHMUC

Ne Tema 3aHsaTHA. Teoperuyeckune BONpockl. IIpakTHYecKast 4acTh. Hara
IVIAH DOAKT
BELIECTBO.(5 yacoB)
1. Crpoenue aToma. ATOMBI U MOJIEKYJIbl. XUMHUUYECKH 351eMeHT. CTpoeHue
atoma. CTpOeHHUE IIEKTPOHHBIX 000JI0YEK aTOMOB NIEPBBIX 20
3JIEMEHTOB nepuoandeckon cucremsl .M. Menneneesa.

2. [Iepnonnueckuit 3aKk0H U [Iepnonnyeckuil 3aKOH U NIEPUOUYECKAS CUCTEMA Belnmonsenue TecTos.
Ilepuoanueckas cucrema xumuueckux aneMeHToB .M. Menneneesa. ['pynnsl u KonTpoJs Ne 1.
XUMHUYECKHUX DJIEMEHTOB IIEPUOBI IEPUOINYECKON cuCTEMBI. DU3NYECKUNA CMBICIT
A.1.Menneneesa. MOPSAIKOBOTO HOMEpA XUMHUYECKOro aieMeHTa. Cesassb 13 u

CrpoeHus aToma. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
JJIEMEHTOB U UX COCAVHEHUH B CBA3U C IOJIOKEHUEM B
IIEPUOTMYECKON CHCTEME XUMHUYECKHUX AIIEMEHTOB.

3. CrpoeHue BeniecTsa. CrpoeHue BemiecTB. XMMUYECKas CBSA3b: KOBAJICHTHAs Omnpenenenue Tuna
(mossipHas U HEMOJSPHAsA), HOHHAsS, METAJUIMYECKasl. XUMHYECKOHU CBS3U U
Kpucrannnueckue pemerk. CBOMCTB BEILIECTBA 10
Asmotponusi. B3anMoCBsI3b CTPOEHUS K CBOMCTB BEUIECTB. XUMUYECKOU (hopmyre.

4. CreneHp OKHUCIIEHUS U BajleHTHOCTb XUMUYECKUX JJIEMEHTOB. Omnpenenenne

BAJICHTHOCTb. CreneHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB BAJICHTHOCTH 3JIEMEHTOB
B HEOPraHUYECKUX
COEIMHEHUSIX.
S. Knaccudukanus nHeoprannuecknx | Knaccudukanus HeopraHu4ecKux BEIECTB. Cocrasnenue ¢popmyi 1o

BE€IICCTB.

[Ipocteie u cnoxHble BeniecTBa. OCHOBHBIE KIIaCChl
HeopraHuuyeckux BemecTs. HoMeHkiaTypa(MexxyHapoaHas u
MCTOpPUYECKas) HEOPraHMUECKUX COECTUHEHHH.

Ha3BaHUSIM. BeinonHeHue
TECTOBBIX 3a/IaHUN.
Kontpouas Ne 2.

XUMHUYECKAS PEAKLIUS(S yacos)




XuMHYecKas peakius

Xumudeckas peakuus. Y CJI0BUS U IPU3HAKYU IIPOTCKAHUS
XMMHMYECKHUX peakIui. XuMuueckue ypaBHeHus. CoxpaHeHHe
MacChl BEUIECTB TP XUMUYECKUX PEAKIUIX.

7. Knaccudukanus XuMruueckux Krnaccudukanus XuMHUECKUX peaklUi MO pa3IMiyHbIM
PeaKIuii. MPU3HAKAM: YHCITY M COCTABY MCXOIHBIX U MOJy4YECHHBIX
BELIECTB, N3MEHEHUIO CTENIEHEH OKUCICHUS XUMUYECKUX
9JIEMEHTOB, MOTJIOUICHUIO U BBIACICHUIO SHEPTHH.
8 DNEKTPOIUTHYECKAs JUCCOUAIUS | DIEKTPOIUTHI M HEIJIEKTPOIUTHI. KaTHOHBI 1 aHUOHBI. [TpakTukym:
DNEeKTpOIUTHYECKAst JUCCOIMALIUS KUCIIOT, IEI0Yei U CONIeH | coCTaBIeHHE MOHHBIX
(cpennux).Peakiiuu HOHHOTO OOMEHA U YCIOBUS UX ypaBHEHUI
OCYIIIECTBJICHHUSI.
9. OxucnuTenbHO— Crenenn okucnenusi. OKUCIUTENb W BOCCTaHOBUTENb. | [IpakTHKyM:
BOCCTaHOBUTEJIbHBIC PEAKIIHH. OKHUCINTENEHO-BOCCTAHOBUTEIbHBIC PEAKITHH. COCTaBJICHHE YpaBHEHHI
MeTo 351eKTpoHHOTO OaaHca. OBP.
10 0O6061eHne XHUMHUYECKas peakuus KounTtpous Ne 3.
3JIEMEHTAPHBIE OCHOBBI HEOPTAHMYECKOM XUMWH. ITPEJCTABJEHHUS Ob OPTAHUYECKHX BEIIIECTBAX(13 uacoB)
11. XVUMHYECKUE CBONCTBA MPOCTHIX | XUMHUYECKUE CBOWCTBA MPOCTHIX BEIIECTB-METAIIOB: Jlexuus.
BEIIIECTB. [IETIOYHBIX U IEIOYHO3EMETbHBIX METAJUIOB, ATFOMUHHS,
xKelesa.
12 XHUMHYECKHE CBOMCTBA NPOCTHIX | XMMHUYECKHUE CBOMCTBA IIPOCTHIX BEIIECTB-HEMETAIIIOB: BeltoniHEHNE TECTOBBIX
BEIIIECTB BOJIOpO/1a, KMUCIIOpO/a, FaJIoTeHOB, Cepbl, a30Ta, hochopa, 3aJJTaHUH.
yraepoja, KpeMHHUSI.
13 XUMHUECKUE CBOMCTBA CIOXHBIX | XMUMHUECKHE CBOMCTBAa OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, [TpakTuKyMm.
BEIIIECTB. KHCIIOTHBIX. BeimonHeHe TeCTOBBIX
3aJaHuH.
14 XUMHYECKUE CBOMCTBA CIIOKHBIX XUMHYECKHE CBOMCTBA OCHOBAHU I JlaGopartopHast pabora.
BEIIIECTB.
15 XUMHYECKUE CBOMCTBA CIIOKHBIX XUMHYECKHE CBOMCTBA KUCIIOT. JlaGopartopHast pabora.
BEIIIECTB.
16 XHUMHYECKUE CBOMCTBA CIIOKHBIX XUMHYECKUE CBOMCTBA COJIeH (CPEeTHHX ). JlabopartopHnast pabota
BEIIIECTB.
17 ['eneTnueckue CBs3H. B3anmoCBA3b pa3IMYHBIX KJIACCOB HEOPraHMYECKUX BemecTB. | OCylliecTBIeHNE
LIEMOYEK MPEeBpaIeHU.
18 Ob6o061eHue. XUMHUYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX Kontpoab Ne 4.

COEIUHEHUN.




19 Knaccudukanus opranugeckux [lepBoHauanbHble CcBefeHUsT 00 opraHuueckux BemiectBa. | CocraBieHue ¢Gopmyn H
BEIIIECTB. Krnaccudukanus opraHuuecKkux BelecTs, oouye Gopmysibl. HA3BaHME OPraHUYECKUX
QyHKIMOHAIBHBIE IPYIIILI. BUIbI HOMEHKIATYPBI. BeuiecTB.CocTaBieHue
[ToHsITHE TOMOJIOTHH U U30MEPUH. TOMOJIOTOB ¥ H30MEPOB.
20 CBoiicTBa OpraHM4eCcKUX BEUIECTB. | YTJIEBOAOPOABI IpeAeNbHbIC U HEMpeAebHbIC: METaH, 3TaH, | BeIONHEHHE TECTOBBIX
STUJICH, aneTieH. CBOMCTBA YIJIeBOJOPOIOB. 3aJaHUH.
21 CpoiicTBa oprannveckux Beuiects. | Kucnopopaconepxaiiue BemecTBa: CHUPTh (METaHOM, 3TaHOJ, | BhImogHeHne TecTOBBIX
TJIMIIEPUH ), KApOOHOBBIE KUCIOTHI (YKCYCHAs M CTEApUHOBAs). | 3aJaHUM.
22 CBolicTBa OpraHMyYecKrX BellecTB. | buonoruuecku BakHbie BellecTBa: OEIKH, SKUPBL, YTIIEBOIBL. BrimonHeHne TecToBBIX
3aJ1aHHMN.
23 O6o006menne CBoiicTBa OpPraHN4eCKUX BEUIECTB Kontpoap Ne 5.
METO/bI IO3HAHMS BEIIECTB 1 XUMHWUYECKHX SIBJIEHUM.
9KCIHHEPUMEHTAJIBHBIE OCHOBbI XUMHWHU (6 yacos)
24 XuMu4eckas J1adbopaTopus. [TpaBwmia 6e30macHOl pabOTHI B MIKOIHHOM JIA00pATOPHUH. JlaboparopHuas pabota
JIaboparopHas mocyaa u 000pyaoBaHueE.
YucTele BemecTBa U CMECH
25. KauectBeHHble peakuuu Omnpenenenue xapakTepa cpeibl pacTBOpa KUCIIOT U Iienouell | BolmomHeHne  TecTOBBIX
C MIOMOIIBIO HHANKATOpOB. KadecTBeHHBIC peaKlui Ha HOHBI | 33JaHUH.
B pacTBope (XJIOpUA-, cyibdar-, KapOOHAT-MOHBI, HOH
aMMOHWUS).
26 ["a3000pa3Hble BelecTBa [Tonmyyenue razoo0pa3Hbix BemecTB. KauectBennsle peakuuu | Ilpaktuueckas pabora.
Ha ra3000pa3HbIe BemecTBa (KHUCIOPOI, BOJAOPOI, YTIACKUCIBII
ra3, aMMHaK).
27 Pewenne 3anau. IIpuMeHeHre 3HAaHUN I pELICHUs 3aJaHUl C YMCTBEHHBIM BelnonHenue 3ajaHui.
HKCIIEPUMEHTOM.
28 [TpoBenenue pacueToB Ha OCHOBE | BelumcieHHst MaccoBO 101U XUMHUUECKOTO JIEMEHTA B Pemenue 3anau.
dbopmy. BeIlleCTBE. BhIunCIIeHNs MacCOBOM 10JIM PACTBOPEHHOTO
BEIIECTBA B paCTBOPE.
29 [IpoBenenue pacueToB Ha OcCHOBE | 3 BblumcieHue KojaMuecTBa BEIIECTBA, MACChl MIIM 00beMa Pemenue 3anau.
YpaBHEHUH peakIni. BEIIIECTBA 110 KOJIMYECTBY BEIECTBA, MACCE WM 00bEMY KonTpoas Ne 6.
OJTHOT'O U3 PEareHTOB WJIM MPOAYKTOB PEaKIIUU.
XUMUSA U ) KU3Hb.(1 yac)
30 XUMHUS U )KU3Hb. [TpoGembl 6€30MacHOTO UCTIONH30BAHMSI BEIIECTB U

XMMHYECKUX PEAKIUN B MOBCEIHEBHOM )KU3HM.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAOUIEN CPENBI U €TO




IIOCICACTBUA

PENNETULIMOHHBINA DK3AMEH(4 uaca)

31 Penerunmonusrii OI'D Nel
32 Penerummonnsiii OI'D Ne2
33 Penerunmmonnsrit OI'D Ne3
34 Penerunmonusrii OI'D Ned




