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Cyarakaii, 2023
1.PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOM JEATEJIBHOCTH.

Jluunocmuvimu pe3yiomamamnu oﬁyttemm AenAar0omcsa:

v
v
v

YYBCTBO TOPJIOCTH 32 POCCUNCKYIO HAayKy, TYMaHU3M, IIOJIOKUTEIbHOE OTHOILIEHUE K TPYAY, LIeJICyCTPEMIIEHHOCTbD,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY AajibHelIIe 00pa30BaTeIbHOM TPAEKTOPUH €CTECTBEHHO-HAYYHOT'O HAIPaBJICHUS,
YMEHHE YIPaBISATh CBOCH 1M03HABATEIBHON AESITEIbHOCTHIO.

Memanpeomemuvimu pe3yibmamamu A6AANOMCA:

v
v

ANENEN

HCIIOJIB30BaHHUEC YMGHI/Iﬁ 1 HAaBBIKOB pa3JIMYHbIX BUIOB [MO3HABaTCIILHOM ACATCIIBHOCTH,

MCITIOJIb30BAHUE OCHOBHBIX HWHTCIUICKTYAJIbHbIX onepaum“l: aHallIi3 W CHUHTC3, CPAaBHCHUC, O606H.I€HI/I€, CUCTCMATU3allM1, BBIABJICHUC IIPUYHMHHO-
CIICACTBCHHBIX CBHSCﬁ,

YMCHUC OINPCACIIATD LCIIN U 3aJa4r JCATCIbHOCTH, BI)I6I/IpaTI) CpeacTBa peajindalin ueneﬁ U IIPUMCHSATH UX Ha IIPAKTUKCE,

YMCHHUEC CaMOCTOATCIBHOI'O HpI/IO6peTeHI/IH HOBBIX 3HaHPII>i, dHaJIn3a U OLICHKH HOBOH I/IH(I)OpMaI_II/II/I,

HCIOJIb30BAHUC PA3JIMYHBIX UCTOYHUKOB IS TTOJTYYCHU I/IH(i)OpMaI_II/II/I.

Hpedmemnbmu pe3yiomamamu A6JAAI0MCAS

v

AN

AN

(dhopMUpOBaHHE TIEPBOHAYAILHBIX CUCTEMATH3UPOBAHHBIX MPEACTABICHUH O BEIIECTBAX, MXIIPEBPAMICHUSAX U IPAKTHYSCKOM MPUMEHEHUH; OBIIAJICHIE
MOHATUIHBIM anmapaToM U CUMBOJIUYECKUM SI3bIKOM XUMUH;

OCO3HaHWE OOBEKTUBHO 3HAUMMOCTH OCHOB XMMHYECKON HAYKH KaK 00JIACTH COBPEMEHHOTOECTECTBO3HAHUS, XUMUYCCKUX TTPEBPAIICHHHA
OpPraHMYECKUX M HEOPTaHMUECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH KMBOW U HEKUBOU MPUPOJIBL;

yrayOJIeHue MPeICTaBICHUH 0 MaTepUATBHOM €IMHCTBE MHUPA,

OBIIaJICHHE OCHOBAMU XMMHYECKON TPAaMOTHOCTH: CITIOCOOHOCTHIO aHATM3UPOBATh U O0BEKTUBHOOIIEHUBATH JKU3HEHHBIE CUTYAIINH, CBS3aHHBIE C
XUMHEH, HaBBIKaMU 0€3011acHOT0 OOpAICHHSI ¢ BENIECTBAMH, UCIIOJIb3YEMBIMH B IIOBCETHEBHOMW )KM3HU; YMEHUEM aHAIIM3UPOBATh U TUTAHUPOBATH
HKOJIOTHYECKH O€30IacHOe MOBEICHHE B IENIAX COePEKEHUS 30POBbS 1 OKPYKAIOIIEH CPEIbl;

(dbopMHpOBaHNE YMEHUI yCTaHABIUBATE CBS3H MEXAY peaibHO HAOII01aeMbIMU XUMHUYECKUMHUSIBICHUSAMHU U TIPOIIECCAMU, TPOUCXOSIINMHU B
MUKPOMHUPE, OOBSICHITh MPUIUHBI MHOTO00pa3us BEIIECTB, 3aBUCHMOCTh UX CBOMCTB OT COCTaBa M CTPOCHHMSI, & TAKKE 3aBUCUMOCTh TPHUMCHCHUS
BEIIECTB OT UX CBOMCTB;

MPUOOPETEHUS OIBITA HCITOJIE30BAHUS PA3IMYHBIX METOIOB H3YUCHHS BEIIECTB; HAOIOICHUS 3aUX MPEBPAICHUSIMH TIPH TPOBEICHUH HECIIOKHBIX
XUMHYECKHUX IKCIIEPUMEHTOB C UCIOJIb30BaHUEM J1a00paTOPHOTO 000PYI0BAaHUS U IPHOOPOB;

YMEHHE OKa3bIBaTh MIEPBYIO ITOMOIIL TP OTPABJIICHHSIX, 0YKOTaX U JAPYTUX TPaBMax, CBSI3aHHBIX CBEIISCTBAMH H JJAOOPATOPHBIM 000PYIOBAHUEM;
OBIIJICHHE MTpUEMaMu paboThI ¢ HHPOpMaIIMel XUMUYIECKOTO CO/Iep KaHMUsI, TPEeICTaBICHHON Bpa3Ho (hopme (B BUJE TeKCTa, popmyi, rpaduKos,
TaOJIMYHBIX TaHHBIX, cXeM, (hoTorpaduii u ap.)

CO3/IaHH€ OCHOBHI JIJIsl JOPMUPOBAHUS UHTEPECA K PACHTUPEHHUIO U YIITYOJICHUI0 XUMIUYECKUX3HAHUN U BBIOOpA XUMUHU KaK MPOQHUILHOTO MpeMeTa Ipu
mepexo/ie Ha CTYIMEeHb cpeHero (ToJIHOTo) o01ero oopa3oBaHus, a B JAIbHEHUIIIEM U B Ka4ecTBE cephl CBOE MPOPECCHOHATBHON e TETLHOCTH,
(dbopMUpOBaHUE TIPEICTABICHUI O 3HAYEHUU XUMHUYECKON HayKH B PELICHUN COBPEMEHHBIXIKOJIOTHYECKUX MTPOOJIeM, B TOM YHCIIE B MPEAOTBPAILICH MU
TEXHOTCHHBIX M IKOJIOTHYECKUX KaTacTpod.



BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHThCH:

—  3HAMb XUMUYECKYIO CUMBONUKY: 3HAKU XUMUYECKUX INeMEHMO8, pOpMyIbl  XUMUYECKUX BeUjeCms, VYPAGHEHUS XUMUYECKUX peaKyull;

—  BadiCHeluue XuMUYecKue NOHAMuUs: 6eWecmeo, XUMUYEeCKUll 271eMeHm, amom, MOJEKY1d, OMHOCUMENbHbIE AMOMHASL U MOJIEKVIAPHAS MACCbL, UOH,
KamuoH, AHUOH, XUMUYECKAsL C8513b, INEeKMPOOMPULAMETbHOCb, 8AICHMHOCMb, CIEeNneHb OKUCTIeHUsl, MOJIb, MAIAPHASL MAccd, MOJISIPHbIL 0ObeM,
PAacmeopul, 21eKMpoIUmsl U HeINeKMPOAUMDbL, INEKMPOIUMUYECKAs OUCCOYUAYUS, OKUCTUMENb U 60CCMAHOBUMENb, OKUCIEHUE U 60CCMAHO8EHUE,
MenJio80t 3¢hhexm peaxkyuu, OCHO8HbIE MUNblL PEAKYULL 8 HEOP2AHUYECKOU XUMUU,

— Xapaxmepmvie NPUSHAKU ANCHEUWUX XUMULECKUX NOHAMULL,

— 0 CYWecmeosamuu - 83aUMOCEA3U  MeHCOY  BANCHeUUUMU XUMUYECKUMU NOHAMUIMU,

— CMbICT OCHOBHLIX 3AKOHO8 U Meopuu XUMUu: AMOMHO-MONEKYAPHASL Meopusl, 3aKOHbl COXPAHEHUs MACCbl 8eujecms, NOCMOAHCMEA
cocmasa, nepuooudeckutl 3akon /. U. Menoeneesa

BbInyCKHUK HAYYHTCS:
Ha3piBaTh: xumuueckue snemenmol; cOeOUHEHUSI U3YUEHHBIX KIACCO8 HeOP2aHUYeCKUX 8euecms,; op2aHudecKue eeuecmsa no ux gopmyne: Mmemaw, SmaH,
SMUIeH, ayemuieH, Memano, SIMano, 2IUYEePUuH, YKCYCHas KUCI0ma, enoKo3d, caxaposd.

OOBSICHATB: Pu3zUUeCcKULl CMbLCIL AMOMHO20 (HOPAOKOB020) HOMEPA XUMUYECKO20 dJleMeHmd, HOMepo8 2pynnuvl U nepuooa 6 nepuooudeckou cucmeme /. 1.
Menoeneesa, kK KOmopwim 21eMeHm NPUHAOLEHCUN,

3AKOHOMEPHOCMU USMEHEHUsL CIMPOEHUsL AMOMO8, C8OLUCE IIEMEHMO8 8 Npedelax MAalblX Nepuo008 U 2IA8HbIX NOOZPYNN, A MAKICe CEOUCMBA 00PA3YeMblX
UMU BbICUUUX OKCUOOB,

CYWHOCMb  npoyecca  3IeKMpPOIUMU4eckol Ouccoyuayuu U peakyuti UOHHO20 0OMeHa

XapakTepu3oBaTh: XumuyecKue 31emMeHmol (0m 6000pooda 00 Kaabyus) HA OCHOBE UX NOJIOHCEHUs. 8 NEPUOOULECKOT cucmeme XUMu4eckux snemenmos /{. .
Menoeneesa u ocobenHocmel Cmpoerus ux amomos;
83AUMOCEA3b  MENHCOY COCMABOM, CMPOEHUeM U CEOUCMEAMU BeUieCms;

XUMU4eckue C8oUCMB8Aa OCHOBHLIX KIACCO8 HeOPeaHUYeCKUX eujecma: OKCuoos, KUCI0m, OCHOBAHUL U COJIell.

Onpenensite, KJiaccuGpuUUPOBaTD; COCMA8 Gewecms no Ux Qopmynam, aieHMHOCHb U CIMeNneHb OKUCTIeHUs. d1eMeHMA 8 COeOUHEeHUU,

8UO XUMUUECKOU C8A3U 8 COCOUHEHUSX; NPUHAOTIEHCHOCTb 8eUlecme K ONPeoeieHHOM) KIACCy COeOUHEHU, MUnbl XUMUYEeCKUX PeaKyull;

B03MONCHOCIb NPOMEKAHUS PeaKyull UOHHO20 0OMeHa.

CocTaBisiTb: cxemvl cmpoeHus amomos nepsvix 20 snemenmos nepuooudeckoui cucmemul /|. M. Menoeneesa,; hopmynvl neopeanuueckux coeOuHeHu
U3YYEHHBIX KIACCO8;

VPABHEeHUsL XUMUYECKUX PeaKyull.

Oobpamarbesi:c xumuyeckou nocyool u i1abopamopHuimM 000PYO008AHUEM. PACNO3HABAMb ONLIMHBIM NYMeEM.2A3000pa3Hble 8euecmea. KUCIopoo, 6000p00,
VeNeKUcavlll 2a3, AMMUAK; PACMEOPbl  KUCIOM U Welodell NO UBMEHEHUI0  OKPACKU UHOUKAMOPA, KUCTIOMbL, Wel0YU U CONU NO HATUYUIO 8 UX PACMEOPAX
X0puo-, cynibgham-, KapOOHAM-UOHO8 U UOHA AMMOHUSL.

BBIYUCIAATB: MaCco8yI0 00110 XUMUUECKO20 dlleMeHma no hopmyie coeOUHeHUs; MAcco8yIo 0010 8eujecmad 8 pacmeope;

KOJIUYeCmeo geujecmaed, 00vem Ui Maccy 6eujecmsd no KOauuecmay eeujecmsd, 00vemy il Macce peazeHmos uiu npooyKmos peakyuu.

Hcnonb3oBaTh NpuoOOpeTeHHbIE 3HAHUS M YMEHUSI B IPAKTHYECKOI eI TeJIbHOCTH U NMOBCEIHEBHOM KU3HH J1JI51:
be3onacnoco obpawenuss ¢ eujecmsamu U Mamepuaiami 8 NOBCEOHEBHOU HCUSHU U 2PDAMOMHO20 OKA3AHUS NEPBOLL NOMOWU NPU 0HCO2AX KUCTOMAMU U
wenouamu,; 00vACHe UL OMOENbHBIX (DAKMO8 U NPUPOOHBIX AGNEHUU, KPUMUYECKOU OYeHKU UHDOpMayuu 0 8eecmeax, UCnoIb3yembix 8 Obimy.



2. COJAEPKAHUE KYPCA BHEYPOUHOM JESATEJBHOCTHU C YKASAHUEM ®OPM OPTAHU3AIIMU U BUIOB
AEATEJBHOCTMN.

PA3JEJI 1 BEHIECTBO (5 gacos)

Ctpoenue atoma. Cmpoenue 21eKkmpoHHbIX 000104eK amomos nepsvlx 20 snemenmos nepuoouueckou cucmemwl J{U. Menoeneesa. Cospemertule
npeocmasieHuss 0 CmpoeHuu amoma. /{eudicenue s1ekmpona 6 amome. Amomuas opoumans. IlocneoosamenbHocms 3anoaHeHUs 1eKMpPOHHbIX 000104eK 6
amomax. Snekmponnble u epaguieckue Gopmynvl amomos 1eMeHmos.

Pabora ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.

[Tepuoanueckuii 3aKOH U EPUOAUYECKAs CCTeMa XUMHUUeckux aneMeHToB /1. Menneneesa. [ pynnol u nepuoodwvt nepuoouueckotl cucmemsi. Puauueckuti
CMBICTI NOPAOKOBO20 HOMEPA XUMUYECKO20 INeMEHMA. 3aKOHOMEPHOCMU USMEHEHUS CEOLICME IEMEHMO8 U UX COCOUHEHULL 8 CBA3U C NOTIONCEHUEM 8
nepuoouUyecKoli cucmeme XUMU4ecKux 21emenmos. Xapakmepucmura XuMuyeckux c80UCma 2J1eMeHmo8 21A8HbIX NOOSPYRN U NEPUOOUYHOCb UX USMEHEHUs 8
ceeme 21eKMpoHH020 cmpoeHusi amoma. O0was xapaxmepucmura 1eMeHma Ha 0CHO8e e20 No0JceHUs 8 nepuooudeckou cucmeme /. Y. Menoeneesa.
PaGota ¢ TpeHupPOBOYHBIMU TECTAMU IO TEME.

CrtpoeHue BenecTB. Xumuueckas cé:13b: KOGANLEHMHAS (ROAAPHAS U HENOJIAPHAS), UOHHAS, Memaliudeckas. Xumuueckas cesaze amomos. Kosanenmnas
C6843b U MexaHusm e€ oopazosanus. [lonsapuas u HenoaapHasn KogaieHmuas céa3v. Ceolicmea Ko8aNeHMHOU C43U. DIeKmpOHHble U CMPYKMYpPHble (Popmyibl
sewecms. Honnas ceazv u mexanuzm eé oopazosanus. Ceoticmea uonos. Memannuueckas cessv.

[TpakTuueckoe 3ansatue. CocTaBneHUE SJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYJ BEIIECTB.

BasieHTHOCTh XUMUYECKUX 3JIEMEHTOB. CTENEHb OKUCIEHUSI XUMUYECKUX dJIEMEHTOB. Banenmmuobie 21ekmponsl. Barenmuocmos. Banenmmusie 603MoicHOCMU
amomos. Cmenenv oKuUcaieHus.
[TpakTnueckoe 3ansatue. CocTaBneHUE SIEKTPOHHBIX U CTPYKTYPHBIX (JOPMYJT BEIIECTB.

[Tpocteie u cnoxubie BemecTBa. OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX BEIECTB. Homenknamypa neopeanuyeckux coeounenuu. Knaccugurxayus seuecma:
npocmwle U CI0JHCHble, Memaiivl U Hememanivl. Knaccugurxayus neopeanuueckux geujecms, ux cenemuyeckas ceazv. Homenxknamypa, xnaccugpurayus
OKCUO08, KUCTOM, COJIel U OCHOBAHUII.

PaGota ¢ TpeHuPOBOYHBIMU TECTAMU IO TEME.
PA3JIEJI 2 XUMHUYECKAS PEAKIUSA (5 yacoB)

Xumuueckasi peakuus. Ycnoeus u npusHaxku npomexkanusi XuMudeckux peaxyui. Xumuueckue ypagnenusi. Coxpanenue maccol eujecmes npu XuMudecKux
peaxkyusx. Quzuueckue u xumuveckue seienus. CpasHeHue NPU3HAK08 hu3uUdecKux u Xxumuveckux senenutl. Hanucanue ypasnenue xumuieckux peakyutl,
pAaccmanoska Kodg@uyuenmos. 3aKoH COXPAHEHUs MACCbL BeUyeCma.

PaboTa ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.
Krnaccudukanus XuMHUECKUX peaKIUi 0 Pa3InUHbIM MPU3HAKAM: YUCIY U COCMABY UCXOOHBIX U NOJIYUEHHBIX GeUyeCma, USMEHEeHUI0 CmeneHell OKUCIeHUs.
XUMUYECKUX DTIEMEHMO8, NO2TIOWEHUIO U BbLOETICHUIO IHEPULL.
Pa3znuynvie knaccuguxayuu xumuseckux peaxyutl, npumepbsl.
Pabota ¢ TpeHUPOBOYHBIMHU TECTAMHU.



DNEKTPOIUTHI U HEXNEKTPOIUTHL. KamuoHnvl u anuousl. In1eKmpoaumuieckas OUCCoyuayus KUCIom, uweiouel u coael (cpeonux). Inekmpoaumol u
HeINeKmpoaumsl. INeKmporumudecKkas OUCCoyuayus 8 pacmeopax u pacniaeax. Pouvs 600wl 6 npoyecce snekmponumuyeckoul ouccoyuayuu. Cmenetn
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuueckue c0UCmMaEa KUCIOM, CONell U OCHOBAHUL 8 C8eme Meopull d1eKmMpOIUMU4eckol OUCCoyuayull.

PaboTa ¢ TpeHHPOBOYHBIMH TECTAMHU.

Peakiiun noHHOTO OOMEHA M yCI0BUS UX ocymecTBieHus. Cocmasienue MONEKYIAPHBIX U UOHHBIX YPAGHEeHUU. YnpadcHeHue Ha Hanucanue ypasHeHull
Peakyull UOHHO20 0OMeEHA.
OKuCINTENbHO-BOCCTAHOBUTENIbHBIEC peakuuu. Okuciumens u goccmanosumens. Ilpoyeccol okucnenus u goccmanognenus. Cocmaenenue ypasHeHull

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

IIpakmuueckoe 3anamue. Cocmaenenue ypasnenuii OBP memooom 31ekmponno2o bananca u Mmemooom noaypeakyuil. Ynpasxcuenue Ha cocmasienue
VPABHEHUU OKUCIUMETbHO-80CCMAHOBUMENbHBIX PeaKyull.
PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOMN XUMWH. ITPEJCTABJEHHUS 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 Ilepuoouueckoii cucmeme J{. M. Menoeneesa, usmenenue ux
CBOIICME NO NEpUOOam U cpynnam. INeKmpoOXuMUYecKull psio Hanpa@ceHusi Memanos. Xumuieckue ceotucmea Memaninos. Xapakmepucmurku weiouHsbix u
WeNL0UHO3EMENbHBIX MEMANN08, ATIOMUHUSL, Jcene3d. XuMuueckue ceotcmed npoCmulx 6eujecme-HeMemalios: 6000p0ood, KUCIOPOoOd, 2AN02€HO8, cepbl, a30md,
gocghopa, yenepooa, kpemuus. Obwas xapakmepucmuxa Hememannos. Pacnonoscenue memannosg 6 Illepuoouueckoii cucmeme /[. M. Menoeneesa, uzmenenue
UX CBOUCME NO NEPUOOAM U ePYNNAM. XUuMUYecKue ceotUCmea HeMemaiios. Xapakmepucmuku 6000poodd, KUCI0poOa, 2all02eH08, cepbl, azoma, ¢ocgopa,
yenepooa, KpemMHusi U Ux coOeOuHeHul.

XUMHUYECKUE CBOMCTBA CIIOKHBIX BEIECTB. XuMuueckue c6OUCMEAa OKCUOOB: OCHOBHBIX, AMPOmMepHbIX, Kuciomuvlx. Homenkniamypa, kiaccupurayus,
Xumuyeckue ceotcmea u cnocoobl NOAy4eHUsi OKCUO08.
PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.
XUMHUECKUE CBOICTBAa OCHOBaHUU. Homenkiamypa, Knaccugukayus, Xumudeckue cOUCMEa U cnocobbl NOIYYeHUs OCHOBAHUIL.
PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.
XUMHUYECKUE CBOMCTBA KUCIOT. Homenkniamypa, kKiaccugurayus, Xumuieckue ceoucmed u cnocoovl Noay4eHus KUCiom.
PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

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

PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

B3anuMocCBsI3p  pa3sTUYHBIX KJIACCOB HEOPTaHUYECKHX BEIICCTB.

T'enemuueckas cé:a3b medHcOy KNACCAMU HEOP2AHUYECKUX COCOUHEHUI.
Ipaxmuueckasn paboma. Bvinonnenue ynpasxcuenuili Ha yenouxy npespaujeHuil.

[lepBonauanbHble  cBeneHUst 00  opraHMyeckux BemecTBax. Cocmaeg opeanuueckux eeujecms. [lpudunsvt MHO2000paA3Us OP2AHUYECKUX GEUeCMB.
IIpeocmasnenue o pazeépuymotl u COKpAWEHHOU CIMPYKMYPHOU hopmyne opeanudeckux seujecms. Ponb opeanuueckux eewjecms 6 npupooe u sHcusHu
uenosexa.

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



Cocmag u HomeHKIamyp y2ne6000po0os paoa Mmemana. Xumudeckue cOUCMBEA NPEOelbHbIX Y21e8000p0008 (Ha npumepe memana). Cocmas u HOMEHKAAMYP

HenpeoeibHbIX Yelie6000p0008 psoa IMuieHa, ux huzuieckue ceoucmea. Xumuieckue c8oUCmad HeNpeoeibHbIX Yeie6000p0008 (Ha npumepe 3muieHa).

Peaxyuu nonumepuzayuu u b1cOKOMONEKYIAPHbIE 8euyecmsed (NoIUMepbl).

Kucnopopaconepskaiiye BemecTBa: CupThl (METaHOJ, TAHOJ, TIUIIEPHH), KApOOHOBBIE KHCIIOTHI (YKCYCHAsl M cTeapuHOBast). [lonsamue 0 pyHKYUOHaIbHOU

epynne. Cocmas, HoMeHKIamypa, gusuyeckue u xumuueckue ceoticmea cnupmos. Ilpedcmasnenue o MHO20AMOMHBIX CRUPMAX HA NpuMepe IUYepPuHa.

IIpeocmasnenue o kapbOHOBbIX KUCIOMAX U peakyuu dsmepudurayuu. Kapbonosvie kuciomol. Dusuueckue u Xumuieckue c80UCMEA YKCYCHOU KUCIOMbL, eé

npuMeHenue.

bronornvecku BakHbIC BelecTBa OCJIKH, XKHUPHI, YIIIEBOABL [lousimue o crodcuvix s¢pupax. Kupvi. Cocmae monexkyn acupos, ux guzuieckue c8oUCmsa u

npumenenue. buonoeuueckasn ghynkyus srcupos. Yenesoowl, ux cocmas, gpuzuieckue c8OUCMBA, HAXOHCOEHUe 8 NPUPOOe, NPUMEHeHUe U OUO02UYECKAsl POlb.
PA3JIEJI 4 METO/Ibl TIO3HAHMSI BEILIECTB U XUMHWYECKUWX SIBJIEHUI.

9KCHEPUMEHTAJIbBHBIE OCHOBbBI XUMMWU (6 yacos)

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

[Tosrydenune ra3000pa3HbBIX BelecTB. KauecmeenHvle peakyuu Ha 2a3000pashvle seujecmsa (KUciopoo, 6000p00, VeleKUCavlil 2a3, AMMUAK).
[TpoBenenue pacueToB Ha OCHOBE (OPMYII U YPaBHEHUH peakiuii. Pemenue 3amauy.

Boviuucnenus maccogou 00au XUMUYECKo20 d1eMeHmd 6 geujecmae.

Boviuucnenus maccogou 00au pacmeopeHHo20 8euecmad 8 pacmeope.

Boviuucnenue Konuuecmea eewjecmed, MAaccvl Uil 00vbema eujecmaa no Koauuecmsy eeujecmed, macce uiu 00vemy 00H020 U3 peazeHmos Uiy nPooyKmos
peakyuu.

PA3JIEJI 5 XUMUS U )KU3HD (1 gac)

[Tpo6yieMbl 6€30MacHOTO UCIIOJIB30BAHUS BEIIECTB M XUMUYECKHUX PEAKIIN B MOBCEAHEBHOMN KU3HU. Xumuyeckoe 3azpsazHeHue oKkpyscaroueli 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 TTpaKTHKyM Koncnekr
" | MMPEACTABJIEHUSA Ob OPTAHUYECKHUX Brinmonnenusie
BEIIECTBAX YIPaKHEHUS
METOJAbI TIO3HAHUS 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
BeIn-pieynpaxsuus
HUTOTo 34 9 25




KaﬂeHHapHO-TeMaTH‘leCKOE INIAHUPOBAHMUC

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

2. [Iepnonnueckuit 3aKk0H U [Iepnonnyeckuil 3aKOH U NIEPUOUYECKAS CUCTEMA Belnmonsenue TecTos.
Ilepuoanueckas cucrema xumuueckux aneMeHToB .M. Menneneesa. ['pynnsl u KonTpoJs Ne 1.
XUMHUYECKHUX HJIEMEHTOB MIEPUOIBI NEPUOINYECKON cUCTEMBI. DU3NYECKUNA CMBICIT
A.1.Menneneesa. MOPSAIKOBOTO HOMEpAa XUMHUYECKOro aieMeHTa. Csssb [13 u

CrpoeHnus aTomMa.3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
JJIEMEHTOB U UX COCAVMHEHUH B CBSA3U C IOJIOKECHUEM B
IIEPUOTMYECKON CHCTEME XUMHUYECKHUX AIIEMEHTOB.

3. CrpoeHue BeniecTsa. CrpoeHue BemiecTB. XMMUYECKas CBSI3b: KOBAJIEHTHAs Omnpenenenue Tuna
(mossipHas U HEMOJSPHAsA), HOHHAsS, METAJUIMYECKasl. XUMHYECKOHU CBS3U U
Kpucrannnueckue pemerku. 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 cnoxuble 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 peakuui. Xumudeckue ypapHeHus. CoxpaHeHue
MacChl BEUIECTB TP XUMUYECKUX PEAKIUIX.

7. Knaccudukanus XuMruueckux Krnaccudukanus XuMHUECKUX peaklUi MO pa3IMiyHbIM
PeaKIuii. MPU3HAKAM: YHCITY M COCTABY MCXOIHBIX U MOJy4YECHHBIX
BELIECTB, N3MEHEHUIO CTEIIEHEH OKHUCIECHUS XUMHYECKUX
9JIEMEHTOB, MOTJIOUICHUIO U BBIACICHUIO SHEPTHH.
8 DNEKTPOIUTHYECKAs JUCCOUAIUS | DIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI 1 aHHOHBI. [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.
3JIJEMEHTAPHBIE OCHOBBI HEOPTAHMYECKOM XUMWMU. ITPEJCTABJEHHUS Ob OPTAHMYECKNX BEIIIECTBAX(13 uacoB)
11. XUMUYECKHUE CBOMCTBA MPOCTHIX | XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: Jlexuus.
BEIIIECTB. [IETIOYHBIX U IIEJTOYHO3EMETbHBIX METAJUIOB, ATFOMUHHS,
xKelesa.
12 XHWMHYECKHE CBOMCTBA MNPOCTHIX | XMMHUYECKHUE CBOMCTBA ITPOCTHIX BEIIECTB-HEMETAIIIOB: BeltoniHEHNE TECTOBBIX
BEIIIECTB BOJIOpO/1a, KMUCIIOpO/a, FaJIoTeHOB, Cepbl, a30Ta, hochopa, 3aJJTaHUH.
yraepoja, KpeMHHUSI.
13 XUMHUECKHE CBOMCTBA CJIOXHBIX | XMMHUECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, [TpakTHKyM.
BEIIIECTB. KHCIIOTHBIX. BeimonHeHe TeCTOBBIX
3aJaHuH.
14 XUMHYECKUE CBOMCTBA CIIOKHBIX XUMHYECKHE CBOMCTBA OCHOBAHU I JlaGopartopHast pabora.
BEIIIECTB.
15 XUMHYECKUE CBONCTBA CIOKHBIX 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
STUJIEH, aneTieH. CBOMCTBA yIriieBOAOPOIOB. 3aJaHUH.
21 CpoiicTBa oprannveckux Beuiects. | Kucnopopaconepxaiiue BemecTBa: CHUPTh (METaHOM, 3TaHOJ, | BhImogHeHne TecTOBBIX
TJIMIIEPUH ), KApOOHOBBIE KUCIOTHI (YKCYCHAs M CTEapWHOBAs). | 3aJaHUM.
22 CBolicTBa OpraHMYeCcKUX BellecTB. | buonoruuecku BakHbie BellecTBa: O€IKH, SKUPBL, YTIIEBOIBL. BrimonHeHne TecToBBIX
3aJ1aHHMN.
23 O6o006menne CBoiicTBa OpPraHN4eCKUX BEUIECTB Kontpoap Ne 5.
METO/bI IIO3HAHMS BEIIIECTB 1 XUMHNYECKHUX SIBJIEHUM.
SKCIIEPUMEHTAJIBHBIE OCHOBBI XUMHUWMHN (6 yacoB)
24 XuMu4eckas J1adbopaTopus. [TpaBwmia 6e30macHOl pabOTHI B MIKOIHHOM JIA00pATOPHUH. JlaboparopHuas pabota
JIaboparopHas mocyaa u 000pyaoBaHueE.
YucTele BemecTBa U CMECH
25. KauectBeHHble peakiuu Omnpenenenue xapakTepa cpeibl pacTBOpa KUCIIOT U Iienoueil | BoimomHeHHe  TecTOBBIX
C MIOMOIIBIO HHANKATOpOB. KadecTBeHHBIC peaKlui Ha HOHBI | 33JaHUH.
B pacTBope (XJIOpUA-, cyibdar-, KapOOHAT-MOHBI, HOH
aMMOHWUS).
26 ["a3000pa3Hble BelecTBa [Tonmyuyenue razoo0pa3nbix BemecTB. KauectBennble peakuun | Ilpaktuueckas pabora.
Ha ra3000pa3HbIe BelecTBa (KUCIOPOI, BOJOPO/I, YTICKUCIBINA
ra3, aMMHaK).
27 Pewenne 3anau. IIpuMeHeHre 3HAaHUN I pELICHUs 3aJaHUl C YMCTBEHHBIM BelnonHenue 3ajaHui.
HKCIIEPUMEHTOM.
28 [TpoBenenue pacueToB Ha OCHOBE | BeIumcieHMsI MacCOBOM 10U XUMHUYECKOTO HJIEMEHTA B Pemenue 3anau.
dbopmy. BeIlleCTBE. BhIunCIIeHNs MacCOBOM 10JIM PACTBOPEHHOTO
BEIIECTBA B paCTBOPE.
29 [IpoBenenue pacueToB Ha OcHOBe | 3 BbrumcieHue KOJMUeCTBa BEIIECTBA, MACChl WM 00beMa Pemenue 3anau.
YpaBHEHUH peakIni. BEIIIECTBA 110 KOJIMYECTBY BEIIECTBA, MacCE W 00bEeMy 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 PEAKIIUH B MOBCEIHEBHOM )KU3HH.
XUMHUYECKOE 3arpsA3HEHNE OKPYKAIOUIEN CPENBI U €TO




IIOCICACTBUA

PENNETULIMOHHBINA DK3AMEH(4 uaca)

31 PenerunmonusiiOl’' D Nel
32 PenerummosusiiiOI'D Ne2
33 PenerunuonseiiOI™D Ne3
34 PenernnunonusiiOl' D Ned




