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IHosicHuTEeNLHAA 3aNIUCKA

Pabouast mporpamma Kypca BHEYPOUHOU AESATENBHOCTH «XHUMHS BOKPYT Hac
npeaHa3HavueHa il yyamuxcs 9 kimacca, roropsnuxcs kK caade OI'D no xumuu.

JlaHHBIN Kypc conpoBoxaeT yueOHbId npeameT “Xumus’. OH TakkKe MOXKET
OBITh MCMOJIB30BaH ISl PACIIUPEHUS U YIIIyOlIeHUs mporpaMmM peanpoduiIbHOro
OOy4eHHs] 1O XHMHH U TOCTPOEHUS WHIAMBUIYAJIbHBIX 00pa30BaTEIbHBIX
TPACKTOPUN yUaIIUXCsl, TPOSIBISIONINX UHTEPEC K HAYKE XUMHUS.

[Iporpamma mocTpoeHa TakuM OOpa3OM, YTO TO3BOJISIET PACIIUPUTH U
yIIyOUTh 3HAHUS y4YalIUXCA MO BCEM OCHOBHBIM pas3fieliaM HIKOJBHOTO Kypca
XUMHH OCHOBHOHM IIKOJBI, a TaKXe JHUKBUIUPOBATH BO3MOXKHBIE MPOOEIIHI.
CopeprkaHue Kypca MpeaHa3HayYeHo I OBJAJACHHUS TEOPETUYECKUM MaTepHaioM
U OTpaOOTKM NPAKTUYECKUX HABBIKOB pelleHud 3anaHuii yacter A, B, C
KOHTPOJIbHO-U3MEPUTEIIBHBIX MAaTEPUAIIOB.

[Iporpamma paccuutana Ha 34 yaca. Kypc mpoBoautcsi B TeueHue roga mno 1
qacy B HEJEJIO.

Heab: noaroroBka yyamuxcs K caade OI'D o xumuu.

3agaumn:

» 3akpenuTh, CUCTEMATH3UPOBATh M PACIIMPHUTH 3HAHUS yYaIIUXCs 10 BCEM

OCHOBHBIM pa3zjiejiaM Kypca XUMHUH OCHOBHOM IIKOJIBI.

» @®opMHpOBaTh HABBIKM AHATMTHYCCKOW JCSITEIBLHOCTH, MPOTHO3HUPOBAHUS

pe3yAbTaTOB JJIsl Pa3IMYHBIX BAPHATUBHBIX CUTYALIHIA.

» Pa3BuBarh mMo3HaBaTENBHBIH WHTEPEC, MHTEIUICKTYaJIbHBIE CIOCOOHOCTH B

IIPOIIECCE MTOMCKA PEIICHUM.

e 0TpaboTaTh HABBIKH BBITIOJIHEHUS] TECTOBBIX 3aJjaHuii yactu A u B;
e 0TpaboTaTh pelieHne OCHOBHBIX BUOB 3aaHuil rpymmbl C;

e (opMupPOBaTH HABBIKU CAMOKOHTPOJIS,

e CrocoOCTBOBATH MCUXOJIOIMUECKO roToBHOCTH K [THA.

» @®opmupoBaTh UHIUBUAYATbHBIE 00pa30BaTEeIbHBIE TOTPEOHOCTH B BHIOOpE

nanbHeiero npoguias oOy4eHus B CTapllei HIKOJIE.

@opMbl OPraHU3aNUuN 1eATeTbHOCTH:

JICKIIUH, IPAKTUKYMBbI, IPAKTUYECKHE PAOOTHI.

DopMbI KOHTPOJIA:

MHoroBapraHTHOE pPa3HOYPOBHEBOE TEMAaTHUYECKOE M KOMOWHUPOBAHHOE
TECTUPOBAHHUE, CAMOCTOSITEIbHAS Pab0Ta yJanuxcsi Ha ypoKe v joma.

Iliianupyemble pe3yJibTaThI

JTuunocmuvimu pesynomamamu 00yuenun A6AANOMCA:

v/ 4yBCTBO TOPJAOCTH 33 POCCHICKYIO HAayKy, TYMaHU3M, IIOJIOKUTEIbHOE
OTHOLIEHHUE K TPYAY, LIEICYyCTPEMIICHHOCTD,

v TOTOBHOCTH K OCO3HAHHOMY BBIOODY JaibHEWIIel 00pa3oBaTeIbHON TPACKTOPUH
€CTECTBEHHO-HAY4YHOI'O HAIIPaBJICHU,

v/ yMeHHe YIPaBJIATh CBOCH I03HABATEILHON JIESTEILHOCTHIO.



AR

Memanpeomemuvimu pe3yiomamamu A6JAAIOMCA:

UCIIOJIb30BAHUE YMEHHM M HABBIKOB pAa3JIMYHBIX BUJOB IT03HABATEIILHON
NEATEIbHOCTH,

VCIIOJIb30BAHUE OCHOBHBIX HWHTEJUIEKTYAJIBHBIX OIEpalui: aHajau3 W CHUHTE3,
CpaBHEHHE, 0000LIEHUE, CUCTEMATU3aluH, BBIABICHUE NPUYUHHO-CIEACTBEHHBIX
CBSI3EH,

YMEHHME OINpEeAesaTh UeIM U 3aJaud JEATEIbHOCTH, BBIOMpaTh CpEACTBA
peanu3anuuy Ueneil U MPUMEHATh UX Ha IPAKTUKE,

YMEHHE CaMOCTOSITEIbHOTO MPHOOPETEHUS HOBBIX 3HAHWM, aHaIW3a U OLEHKU
HOBOI HH(pOpMaLIH,

UCIIOJIb30BaHUE PA3IMYHBIX HUCTOUHUKOB IS MTOJIy4eHUsI HH(POPMALIUH.

Ilpeomemnuvimu pesyromamamu A6aAAIOMCA:

(dbopMUpOBaHHE NEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEACTABICHUN O
BEUIECTBAX, MXIPEBPALICHUSIX M MPAKTUUYECKOM NPUMEHEHUH; OBJaJICHUE
HNOHSTUWHBIM aNapaToM U CUMBOJUYECKUM SI3bIKOM XUMUH;

OCO3HaHUE OOBEKTUBHO 3HAUYMMOCTH OCHOB XUMHYECKOW HAyKH Kak 00JIacTH
COBPEMEHHOTOECTECTBO3HAHUS, XUMHUYECKUX NPEBPALICHUA OpPraHUYECKUX MU
HEOPraHWYECKUX BEIIECTB KaK OCHOBbI MHOIMX SIBJICHUM JKMBOM M HEXKHUBOMN
IPUPOJIBI;

yriyOJieHne MpeICTaBICHU O MaTePHAIbHOM €TUHCTBE MHPA;

OBIIQJICHNE OCHOBAMH XMMHUYECKON TPaMOTHOCTH: CITIOCOOHOCTHIO aHAIM3UPOBAThH
1 00BbEKTUBHOOIICHUBATD KU3HEHHBIE CUTYaIlMH, CBSI3aHHBIE C XUMHUEH, HAaBBIKAMU
0e3omacHOro OOpalIeHusi C BEIIECTBAMM, HCIOJIb3yEeMbIMH B TOBCEIHEBHOM
KU3HU; YMEHHEM aHalM3UpOBaTh W IUIAHUPOBATH DKOJOTHYECKH Oe30macHoe
MOBEJICHUE B TIEJIAX COSPEKEHNUS 3I0POBbS U OKPYKAOIIEH CPeIbl;

(dbopMUpOBaHHE YMEHHI YCTaHABIMBAaTh CBS3M MEXIY pEajlbHO HaOIIOJaeMbIMU
XUMHUYECKUMHUSBICHUSIMA U TPOLIECCaMH, MPOUCXOIAIIMMU B MUKPOMUDE,
OOBSCHATh NPUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTb HX CBOWCTB OT
COCTaBa U CTPOCHHUS, a TAK)KE 3aBUCUMOCTh IIPUMEHEHUS BELIECTB OT UX CBOMCTB;
IpUOOpETEeHHUs] OMbITAa MCIOJB30BaHUS PA3IUYHBIX METOAOB M3yUYCHHUS BEILECTB;
HAOJIIOJIEHUST 3auX NPEBpAIICHUSAMU IPU MPOBEICHUM HECIOXHBIX XUMHUYECKHUX
HKCIIEPUMEHTOB C UCTOJIb30BaHUEM JIA0OPATOPHOTO 0OOPYI0BAHUS U IPUOOPOB;
YMEHHE OKa3blBaTh IMEPBYIO TMOMOINb IPH OTPABICHHUSX, OXKOTaXx M JPYTHX
TpaBMax, CBSI3aHHBIX CBEIIECTBAMH U Ja00OpaTOPHBIM 000PYI0BAHHUEM;

OBIIAJICHHE TpHUeMaMHd pabOThl ¢ HWHPOpPMAIUEH XUMHYECKOTO COJCpIKaHUS,
MpeCTaBICHHON Bpa3HO GopMme (B BUaE TeKCTa, (opmyd, rpaduKkoB, TaOJIUUHBIX
JIAHHBIX, cxeM, oTorpaduii u ap.)

CO3/IaHME€ OCHOBBI JJis1 (POPMUPOBAHUS MHTEpEca K PACHIMPEHUIO M YTIyOJICHUIO
XUMHYECKUX3HAaHUN U BbIOOpAa XUMHUHU Kak IPO(QUIBHOIO IpeaMeTa MpHu Nepexoie
Ha CTYNEHb CpeJHero (MoJIHOro) obiiero oOpa3oBaHMs, a B JaJbHEWUIIEM U B
KauecTBe chepbl cBOE MpodhecCHOHANTBHON e TEILHOCTH,

(dbopMupOBaHUE TMPEACTABICHUN O 3HAYEHUH XUMHUYECKOW HayKd B PELICHUH
COBPEMEHHBIXIKOJIOTUYECKUX MpoOJaeM, B TOM UHCIE B MPEIOTBPALICHUU
TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.



BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCS

3HAMb XUMUHECKYIO  CUMBOIUKY.  3HAKU  XUMUYECKUX  DJeMeHmos, hopmyibl
XUMUHECKUX — Beuecms, VPAGHEHUs XUMUYECKUX PeaKyul;

sadiCHeluue XUMU4ecKue NOHAMUSL: Beuecmeo, XUMUYEeCKUll dJeMeHm, amom,
MOJIeKYIa, OMHOCUMENbHbIE AMOMHASL U MONCKVIAPHAS. MACCLl, UOH, KAMUOH,
AHUOH, XUMUYECKAsl C8513b, IIEeKMPOOMPUYAMENIbHOCHb, BANCHMHOCHb, CMEeNneHb
OKUCTIeHUS, MOJIb, MANAPHASL MACCA, MOJAPHBIU 00beM, pAcmeopbl, SNeKmMpOoIUmbl
U HedIeKmpoaumsl,  JNEKMPOIUMUYECKAs. — OUCCOYUAYUS,  OKUCTUMENTb U
soccmanogumenv, OKUCIEHUe U 80CCMAHOBIEHUe, Menjiosol d¢gexm peaxyuu,
OCHOBHbIEe MUNbL PeaKyul 8 HeOP2AHUYEeCKOU XUMUU,

xXapaxmepHule NPUSHAKU BANHCHEUUUX XUMUYECKUX NOHAMULL

0  CyWecmeoB8aHuu - 63aUMOCGA3U  MedNHCOY  BANCHEUUUMU XUMUYECKUMU
NOHAMUAMU,

CMbICI  OCHOBHBIX — 3AKOHO8 U  Meopuu  XUMUu:  AmoOMHO-MOJEKYIAPHAS
meopusi, 3aKOHbl COXPAHEHUSI ~ MACCbl  Bewecms, NOCHOAHCMEd COCMAed,
nepuoouyeckuil 3axkou /{. . Menoeneesa

BbINyCKHMK HAYYHTCH:

Ha3piBaTh: Xumudeckue I1eMeHmbl,  COCOUHEHUS. U3YYEHHbIX KIACCO8
HeOp2aHU4ecKux 6euecms.

OOBSICHATDB: u3UUeCKULl CMBICT AMOMHO20 (NOPAOKOBO20) HOMEPA XUMUUECKO20
SNeMeHma, HOMepOs epynnvl U nepuooa 6 nepuoouueckou cucmeme ..
Menoeneesa, k KOmMopvim d1eMeHM NPUHAONEHCUN,

3AKOHOMEPHOCMU UBMEHEHUSI CMPOEHUST AMOMO8, CBOUCME INeMeHMO8 8 npeoenax
MAbIX NEPUO008 U 2NABHbLIX NOOSPYNN, a4 MAKJCce CBOUCMBA 00pa3yemvlx umu
BbLCULUX OKCUOOB,

CYWHOCMb  npoyecca — IJIEeKMPOIUMUYECKOU  OUCCOyuayuu U peaxyuil
UOHHO020 0OMeHa

XapakTepu3oBaTh: Xumuueckue d1eMeHmsbl (0m 8000poda 00 Kalvbyus) HA
OCHOBe UX NOJIOJHCEHUS 8 NePUOOUYECKOU cucmeme Xumuieckux snemenmos /1. U.
Menoeneesa u ocobennocmeri cmpoeHus ux amomos;

83AUMOCE53b  MeAHCOYy COCMABOM, CHMPOEHUeM U CEOUCMBAMU BEULECME,
Xumuieckue  C80UCMBA  OCHOBHBIX  KIACCO8  HEOP2AHUUECKUX BeueCms.
OKCUOO08, KUCIOM, OCHOBAHUI U COJIEU.

Onpenenasitb, KJIaCCHPUIUPOBATL; cocmas eewjecmé no ux gopmynam;
BANICHMHOCTb U CMENeHb OKUCTEHUSL DNeMEHMA 8 COeOUHEHUU,

BUO XUMUYECKOU CB853U 8 COCOUHEHUSX, NPUHAOLEICHOCMb BeUeCms K
ONpeoesleHHOM) KILACCY COeOUHEHULL, MUNbL XUMUYECKUX PeaKyull,

B03MOINCHOCHb NPOMEKAHUSL PEaAKYULl UOHHO20 0OMEHA.

CocTaBiasitb: cxembl cmpoeHuss amomos nepsvix 20 s1emenmos nepuooudeckoll
cucmemsl /.M. Menoeneesa, popmynvl HeopeaHu4eCKUx COCOUHEHUl U3Y4eHHbIX
K1Acco8,

VPABHEHUS XUMUYECKUX PeaKyull.

OOpamartbesi: ¢ Xumuueckou nocyoou u  a1aOOpamopHuiM 0060py008aHUeM,
PACNO3HABAMb ONLIMHBIM NYMeM. 2A3000pazHble 8eulecmea.; KUCIopoo, 8000poo,



VeNeKUCvlll 2a3, amMmMuak; pacmeopsvl KUCIOm U  wenodeti no  UMEHeHUIo
OKPACKU UHOUKAMOPA, KUCJIOMbl, WeN0YU U COMU NO HAIUYUIO 8 UX PACMBOPaX
X70puo-, cyrvgam-, KapoOHAM-UOHO8 U UOHA AMMOHUSL.

BoIuucasTb: mMaccogyio 000 Xumuieckoeo snemenma no popmyne coeOUHeHusl;
MAccogyio 007110 8ewecmad 8 pacmeope;

KOJIUYeCmB0 8eujecmaa, 00vem Uil MAaccy 8ewecmsd no Koauiecmsy seujecmsd,
00vbeMy Ul MACce peazeHmOo8 Uil NPOOYKMOo8 peaKyuu.

Hcnoan3oBath mNpuoOpeTeHHble 3HAHUSL M YMEHHsI B NPAKTUYeCKO#
NAeITeJIbHOCTH U MOBCEIHEBHOM KM3HU J1JI51:

be3onacnoco obpaujerus ¢ 8eujecmeamu U Mamepuailamu 8 N0OBCEOHEe8HOU HCUZHU
U 2PAMOMHO20 OKA3AHUSL NEPBOU NOMOUWU NPU 0XHCO2AX KUCTOMAMU U WeN0YaMU;
00bACHEHUsL OMOeNbHbIX (aKMO8 U NPUPOOHBIX AGNEHUL, KPUMUYECKOU OYeHKU
uHgopmayuu o 8euecmsax, UCNOIb3YeMblX 8 Oblm).

COJEPXXAHHME TEM YYEBHOI'O KYPCA

PA3JIEJI 1 BEHIECTBO (5 gacoB)

Crpoenne aroma. Cmpoenue 31eKMPOHHBIX 00010YeK amomos nepgvix 20
anemenmos  nepuoouueckou  cucmemvl J[U. Menoeneesa. CogpemenHvie
npeocmaesnenuss 0 CmpoeHuu amoma. /leusicenue snekmpona 6 amome. Amomuasi
opbumans. llocnedosamenvnocms 3anoIHeHUs DIEKMPOHHBIX 000104eK 8 AmMoMAax.
DnekmpoHHble U cpaguyeckue Gopmynsl amomos 271eMeHmMO8.

PaboTa ¢ Tp€eHUPOBOYHBIMH TECTAMH T10 TEME.

[leproauyeckuil 3aKOH U IEPUOJANYECKA CUCTEMA XUMHUYECKUX d1eMeHTOB 1.
MenneneeBa. I pynnot u nepuodsvt nepuoouyeckou cucmemvl. Quzuueckuti cmMuicl
HOPAOKOBO2O HOMEPA XUMUYECKO20 JleMeHmd. 3aKOHOMEpPHOCMU U3MEeHEeHUs
CBOUCME INEMEHMOB U UX COCOUHEHUU 6 C8A3U C NONONCEHUEM 8 NepUoOUUECKOl
cucmeme XUMUYECKUX DlleMeHmos. Xapakmepucmuka XuMuyeckux Cceoucms
9EMEHMO8 2IA6HBIX NOOSPYNH U NEPUOOUYHOCb UX UBMEHEHUsl 8 ceeme
91eKMpPOoHHO020 cmpoeHusi amoma. Oowas xapaKkmepucmuka 31emMeHma Ha 0CHOGe
€20 noaodicenust 8 nepuooudeckou cucmeme /. 1. Menoeneesa.

PaGoTa ¢ TpeHUPOBOYHBIMH TECTAMHU I10 TEME.
Ctpoenue BeIIECTB. Xumuueckas C6s13b: KOBANEHMHAS  (NOJAPHAS U

HENoNApHAs), UOHHAs,  MemaiiudecKasl. Xumuueckasi c643b  amomoe.
Kosanenmnas cea3v6 u mexanusm eé obpazosanus. llonapunas u uenonspHas
kosaneumHuas ceaswe. (Ceoucmea KOSANIEHMHOU CEA3U. Inekmponuvle U

cmpyKkmypHvle opmynvl eewjecms. HMonuas cesasb u mexamusm eé obpazosaHus.
Ceoucmea uonos. Memannuueckas césa3v.

[Ipaktuueckoe 3anstre. CoOCTaBICHHE DSJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYJT
BEILIECTB.

BaneHTHOCT, XUMHUYECKHX dJIEMEHTOB. (CTeneHb OKHCICHHS XHMHYECKHX
AJIEMEHTOB. Banenmmuole JJIEKMPOHDbL. Banenmunocms. Banenmmuvie 603modcHocmu
amomos. Cmenenb OKUCIAeHUS.



[Tpaktrueckoe 3ansitrie. CoOCTaBICHHE SJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYT
BEILIECTB.

[IpocTeie u cioxHbIe BemecTBa. OCHOBHBIE KJIaCChl HEOPTAHMYECKUX BEIIECTB.
Homenxnamypa mneopeanuueckux coeounenuti. Knaccuguxkayus eewecms:
npocmoie U ClOJNCHble, Memaiivl U Hememanivl. Knaccugurayus neopeanuueckux
sewecms, ux eenemuueckas ceiazv. Homenxnamypa, xnaccuguxayus okcuoos,
Kuciom, cojieti U OCHO8AHUL.

PaGoTta ¢ TpeHUPOBOYHBIMH TECTAMH I10 TEME.
PA3JEJI 2 XUMHNYECKAS PEAKIUSA (5 yacoB)

XuMudecKasi peakiusl. Yciosus u npusHaku nPpomeKaHus Xumu4eckux peakyuil.
Xumuueckue ypasnenus. CoxpaHeHue Maccvl Gewjecme Npu XUMUYECKUX
peaxyusx. Quzuneckue u xumuueckue senenus. CpasneHue npusHaKos uzuieckux
u  xumudeckux seneHul. Hanucanue ypasnenue Xumuyeckux —peaxyul,
paccmanoska ko3 guyuenmos. 3aKkoH COXPaAHEHUsI MACCHL 8eUeCma.

PaGoTa ¢ TpeHUPOBOYHBIMH TECTAMH I10 TEME.

Knaccupukanus XuMUYECKUX peakIuil 1Mo pa3IudyHbIM IPU3HAKAM: YUCTY U
coCmagy UCXOOHbIX U NOJIYYEHHBIX Beulecms, USMEeHeHUI0 CmeneHell OKUCIeHUs.
XUMUYECKUX DTIeMEHMO8, NO2NOUJCHUIO U BbIOCTIeHUI0 IHEPIUUL.

Paznuunvie knaccupuxayuu xumuveckux peakyuii, npumepol.

PaboTa ¢ TpeHUPOBOYHBIMH TECTAMH.

DNEKTPOIUTEl U HEDJIEKTPONHTHI. Kamuonvl u auuonvl. DNeKmpoiumuieckas
ouccoyuayus KUciom, wenoveti U coneli (CpeoHux). dnexmponumsl U
HeINeKmpOoaumol. INeKMpOAUmu4ecKas OucCCoyuayusi 8 pacmeopax u pacniasax.
Ponv 6006t 6 nmpoyecce anekmporumuueckou  Oouccoyuayuu. CmeneHw
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuieckue c80UCmea KUciom, couell u
OCHOBAHULL 8 C8eme Meopul dNIeKMpPOIUMUYECKOU OUCCOYUAYUU.

PaboTta ¢ TpeHUPOBOYHBIMH TECTAMH.

Peakiuu wmonHOro oOMeHa W ycioBus uX ocyuiectBienus. CocmasneHue
MOJIEKYJIAPHLIX U UOHHLIX YPAGHEeHUl. YnpadicHeHue Ha Hanucawue YpaeHeHUll
peaxkyuii UOHHO20 0OMeHA.

OKHUCIUTETHEHO-BOCCTAHOBUTEIIbHBIC PEaKIINH. Oxucnumerns u
séoccmanogumens.  IIpoyeccol okucienus u eoccmanognenus. CocmasieHue
ypasHnernuti OBP: memoo 31eKkmpoHHo20 0ananca u memoo noypeaxyuti (LOHHO-
9JIeKMPOHHBLU MEMOO).

Ilpaxmuuecxoe 3ausmue. Cocmasnenue ypaguenuii OBP memooom 21eKmpoHHO20
bananca u memooom NoaAypeakyuu. YnpaogicheHue Ha cocmaeiieHue YpasHeHUll
OKUCTUMENbHO-B0CCMAHOBUMENbHBIX PEAKYUI.

PA3JIEJI 3 DSJEMEHTAPHBIE OCHOBBI HEOPIAHHYECKON
XUMMUHN. ITIPEJICTABJIEHUS Ob OPTAHUYECKHUX BEHHIECTBAX

(13 yacoB)

XVWMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJIIOB M HEMETAIIIOB. Xumuueckue
CcB0UCMBA  NPOCMbIX BEUWECME-MEeMAallo8 WENOYHbIX U WEeN0UHO3eMENIbHbIX
Memannios, anoMuHus, Jfceesd. Obwas xapakmepucmuka Memasios.
Pacnonoosicenue memannose 6 Ilepuoouuecxoii cucmeme J[.H. Menoeneesa,
U3MeHeHUe Ux CBOUCMm8 NO Nepuoodam u 2epynnam. INeKmpoXuMudeckui psio



HanpsiceHusi mMemannos. Xumuyeckue c80uUcCmea memanios. Xapakmepucmuku
WeNOUHbIX U UWeI0UHO3EeMENbHbIX Memailos, anoMuHus, oiceneza. Xumuyeckue
CBOLCMBA NPOCMBIX BeUjeCmE-HeMEeMallos: 8000p00d, KUCIOpOOd, 2al02eHO8,
cepvl, azoma, ¢ocgopa, yerepooa, kpemuusn. QObwas xapakmepucmuxa
Hememannos. Pacnonoowcenue memannoe 6 Ilepuoouuecxoi cucmeme JIHU.
Menoeneesa, usmeHeHue ux c8OUCME NO nepuooam u epynnam. Xumudecxue
ceolicmea Hememannos. Xapakmepucmuky  8000po0d, KUCIOpoOd, 2al02eHO8,
cepwi, asoma, hocopa, yenepooa, KpemHus u ux cOeOUHeHUll.

XUMUYECKUE CBOMCTBA CJIOXKHBIX BEIIECTB. Xumuueckue c80UCmea OKCUOOB:
OCHOBHLIX, — amgomepublx, Kuciomuvix. Homenxnamypa, xnaccugpuxayus,
Xumuyeckue c8oUCmaea u cnocoowvl noJLyu4eHus OKCUO08.

PaboTa ¢ TpeHUPOBOYHBIMH TECTAMH.

XuUMUYeCKHUe  CBOMCTBAa  OCHOBaHWU.  Homenxnamypa,  knaccuguxayus,
Xumuieckue c8ouUCmea u cnocoobl NOJLYYeHUss OCHOBAHULL.
PaboTa ¢ TpeHUPOBOYHBIMH TECTAMH.

XUMHUUYECKHE CBOMCTBA KUCIOT. Homenxnamypa, kiaccugukayus, Xumuueckue
C80UCMEa U cnocobbl NOJYYeHUs KUCTOM.
PaboTa ¢ TpeHUPOBOYHBIMH TECTAMH.

XuMHuueckre CcBoOMcTBa coisiel (cpemanux). Homenxnamypa, xnaccuguxayus,
Xumuieckue ceoucmea u cnocobbl NOJyYeHus Coell.

PaboTa ¢ TpeHUPOBOYHBIMH TECTAMH.

B3anMOCBsI3p  pa3MYHBIX KJIACCOB HEOPTAaHWYECKHX BEIECTB.
I'enemuueckas c653b MedHcOy K1accamu HeOp2anuyecKux coeOuHeHutl.
Ilpakxmuueckas paboma. Bvinonnenue ynpajdcHeHutl Ha Yenouxy npespaujeHull.
[TepBoHavaIbHBIE CBEJICHUS 00 opranuueckux BemectBax. Cocmag
opeaHuveckux eewecms. Illpuuunovl MHO2000paA3UsL  Op2AHUYECKUX Beuecms.
Ilpeocmasnenue o pazeépuymoti u COKPAWEHHOU CMPYKMYPHOU @opmyie
opeanuyeckux eewecms. Ponb opeanuueckux eewecme 6 npupooe u HCU3HU
yenogexa.

VYri1eBoI0pO bl TIpEACTIbHBIE U HEPeIeIbHbIC: METAaH, 3TaH, YTUJICH, alleTUJICH.
Cocmaé u HoMeHKIAmMyp y21e8000p0008 psada memana. Xumuueckue c8olcmed
npeoenbHbIX Yene800opooos (Ha npumepe memana). Cocmag u HOMEHKIAMYD
HEnpeoevbHbIX  YelleB000po008 psaod dMuieHd, ux quauieckue Cceoucmad.
Xumuueckue ceoticmea HenpeoelbHblX V2le8000po008 (Ha npumepe 3MuieHa).
Peaxyuu nonumepuzayuu u 8vicokomoekyiapHvie geujecmaa (noaumepol).
Kucnopoaconepxaiue BemiecTBa: CHUPTHI  (METAHOJ, ATaHOJ, TJIUIEPUH),
KapOOHOBBIE KHMCJIOTHI (YKCYyCHasi U cTeapuHoBast). [lonamue o @hyHKyuoHaibHou
epynne. Cocmae, HoMeHKIamypa, Qusuveckue u XuMuideckue c8oUCmea Cnupmos.
llpeocmasnenue o0 MHO20AMOMHBIX CNUpMAX HA  Npumepe  2IUYEPUHA.
Ilpeocmasnenue o KapOOHOBLIX  KUCIOMAX U  peakyuu 3Imepugpuxkayuiu.
Kapbonosvie kucnomwl. Quauueckue u xumuyeckue c80UCMBAa YKCYCHOU KUCTIOMbL,
€€ npumeHenue.
buonornyecku BaxXHbIE BEIIECTBA OCTKU, KUPHI, YIIIEBOMBL. [IoHAmMUE O CLONHCHBIX
sgupax. Kupwi. Cocmas Mmonekyn oacupos, ux uzuueckue ceolcmea Uu



npumenenue. buonocuueckas @ynkyus sxcupos. Yeneeoowl, ux cocmas, uzuieckue
CBOLCMBA, HAXO0NHCOEHUE 8 NPUPOOe, NPUMEHEHUe U OUO0N02UYeCKas PO.lb.
PABJAEJ 4 METOAbI MNO3HAHUS BEIIECTB U XUMHUYECKHX
SIBJJEHUI. DKCTIEPUMEHTAJIBHBIE OCHOBBI XUMHWH (6 uacos)
[IpaBuia 6e30macHoi pabOThI B MIKOJIBHOU TabopaTopun. Jlabopamopuas nocyoa
u obopyoosanue. Pazoenenue cmeceu u ouucmra eewecms. Illpucomosnenue
pacmeopos. OnpedelieHue xapakmepa cpeovl pacmeopa KUCIOm U wenoyel ¢
nomowblo uHouxamopos. Kauecmeennvie peaxyuu na uonsl 8 pacmeope (Xiopuo-,
cynvgam-, KapOOHaAM-UOHbL, UOH AMMOHUSL).

[Tomryuenue razoo0pa3HbIX BemiecTB. Kauecmegennvie peakyuu Ha 2a3o00pasHvle
sewecmsa (KUciopoo, 6000po0, YeleKUCbll 243, AMMUAK).

[IpoBenenne pacueToB Ha ocHOBEe GOpMyNl W ypaBHEHMH peakuuid. Pernenue
3ajay.

Buvluucnenus maccosoti 0oau xumuieckoeo s1emMeHma 8 geujecmae.

Buvluucnenus maccosoii 0onu pacmeopenHo2o eeujecmea 8 pacmeope.

Buvluucnenue ronuuecmea eewjecmea, maccel uiu  0b0vema eewecmea  no
KOJIUYeCcmasy 8euecmasd, macce uiu 00vbemy 00H020 U3 peazenmos uiu npooyKmos
pearyuu.
PA3JIEJI 5§ XUMUSA U dKU3HD (1 yac)

[IpoOnembl Ge30MacHOTO MCHOJIB30BAHMS BEIIECTB M XMMHUYECKHX DPEaKIuid B
MOBCEIHEBHOMN JKM3HHU. Xumuueckoe 3acpsA3neHue OKpycarowel cpeovl U e2o
noCne0Ccmausl.
Pabota ¢ TpeHUPOBOYHBIMU TECTaMU JJIsl TOATOTOBKHU K [TNA.
PA3JIEJI 6 PEHETHIIMOHHBIN DK3AMEH (4 uaca)



Y4e0HO — TEeMAaTHUYECKUI TIJIAH

KoJ-Bo yacos

Ne Tema Beer | Teop | Ipa ®opma | Ob6pasoBar.
n/n nposeje NPOAYKT
0 : KT.
HHSsI
Jlexkums Koncnekr
1 BELIECTBO. 5 5 3 [IpakTuk | BeimonHenH
yM BIC
YIPpaXKHECHUSI
Jlexius Pemenneie
[IpakTuk
3a/1aun
) XUMHYECKAS s | 2 | 3 |Beemo | Komemexr
' PEAKLIUSA BeimonneHH
e
TeCTHPOB ynpa;zlieﬂm
aHue
SJIEMEHTAPHBIE PellIeHHLLE
OCHOBBI - Jlexums 3aJa4u
HEOPTAHMHECKOU IIpaktuk | KoHcHekT
3. XUMUM. 13 | 3 | 10| P
MPEJCTABJEHMS OB M Beimosseny
OPTAHMUYECKHX oI
BEIECTBAX YIpaKHCHUS
METO/IbI TIO3HAHMS geﬁf;( PelrrenbIe
BEIIECTB 1 1}4’ 3ajaun
A XUMHYECKHX s | 2 | 4 |Zweemg | Komenexr
' SIBJIEHUN. . BrinonHeHH
OKCIHHEPUMEHTAJIbHBI TeCTHPOB BIC
E OCHOBbBI XUMHNHA A YIIPa)KHEHUS
Pemenneie
Jlexums 3aJ1a4u
5. XUMUS A JKU3Hb. 1 | - | 1 |paxmix | Koncnekr
yM BrimosHenH
BIC
YIOPKHCHUS
Pemennnie
Jlexus 3aJ1a49u
5 PENETUILMOHHBI 4 i 4 [Ipaktuk | KoHcnekr
' 9K3AMEH yM Boir-
BICYITPAKHH
us
NTOI'O 34 9 25




KaJIeHI[apHO-TeMaTH‘IeCKOE IJIAHUPOBaAHUEC

Ne | Tema 3anusaTus | Kosan Teopernueckue BONpPOCHI Mara
4ecTB
0 Ilnan. | Pakr.
4acoB
BEIIECTBO.(5 yacoB)

1 | Crpoenue 1 ATOMBI U MOJIEKYJIBL. XUMUYECKUI 04.09

aToma anemeHT. Ctpoenne aroma. CTpoeHUE
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
nepBbIX 20 371EMEHTOB MEPUOINYECKOM
cuctemsl JI.11. Menneneena.

2 | Ilepnonnuecku 1 [lepuonnuecknii 3aK0H U 11.09
i 3aKOH U MEePUOANYECKAsI CUCTEMA XUMHUUECKUX
[lepnognuecka anemeHToB [[.. Menneneea. ['pynmsl
g cUCTEMA U TIEPUOBI IEPUOUIYECKON CUCTEMBI.
XAMUYECKUX DU3NYECKNN CMBICI TOPSAIKOBOTO
AJIEMEHTOB HOMEpa XMMHUYECKOro diemMeHTa. CBs3hb
. N.Mennenee I13 u CtpoeHus aToma.

Ba 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
AJIEMEHTOB U UX COCUHEHUN B CBSA3U C
MOJIO’KEHUEM B MIEPUOJUYECKON
CUCTEME XUMHUYECKHUX AJIEMEHTOB.

3 | Ctpoenue 1 CtpoeHue BenecTB. XuMU4ecKas 18.09

BEILIECTBA CBSI3b: KOBaJICHTHasI (TIOJIIpHAs U
HETOJIsIpHast ), MIOHHAs, METAJJTNYeCKasl.
Kpucrammnueckue pemeTkH.
Annotponusi. B3auMocBsi3b cTpoeHus
Y CBOMCTB BEILIECTB.

4 | CteneHb 1 BanentHoCTh XUMHUECKHUX d1eMeHTOB. | 25.09
OKHUCJICHUS U CreneHb OKUCIICHUS] XUMUYECKHUX
BAJICHTHOCTD AJIEMEHTOB.

5 | Knaccudukanu 1 Krnaccuduxkaiuys HeopraHudeckux 02.10
A BeliecTB. [IpocTbie U coXHbBIE
HEOPTaHUYECKH BellecTBa. OCHOBHBIE KJIACCHI
X BEIECTB HEOPTaHUYECKUX BEIIECTB.

HomMmenknaTtypa (Mex1yHapoaHas u
HUCTOPUYECKAs) HEOPTaHUUECKUX
COEJIMHEHUMN.

XUMHNYECKASA PEAKIUS(S yacoB)

6 | Xumuueckas 1 Xumuyeckasi peakiusi. Y CJIOBUS U 09.10
peakius MPU3HAKH MPOTEKAHUS XUMUUECKUX

peakui. XMMHUYECKHUE YPABHEHHS.
CoxpaHeHre MacChl BEMIECTB MPHU




XUMHUUYCCKUX pCaKIUAX.

7 | Knaccudukamm 1 Knaccuduxanus xumudeckux peakuit | 16.10
I XUMHUYECKUX 10 Pa3JIUYHBIM MPHU3HAKAM: YHCITY U
peakIui COCTaBY UCXO/IHBIX U TTOJTYYEHHBIX

BEILIECTB, U3MEHEHUIO CTCIICHEN
OKMCJICHHS XMMHYECKUX DJIEMEHTOB,
TIOTJIONICHUIO W BBIJICIICHUIO SHEPTHH.

8 | Dnexrponutuy 1 DNEKTPOJIUTHI U HEIJIEKTPOJIUTHI. 23.10
ecKas KaTnoHb!l 1 aHMOHBI.

JIACCOLMAIIHS DIEKTPOIIUTHYECKAS TUCCOIUAITHS
KHCJIOT, IIEJI0UeH U cojiel (CpeaHuX).
Peakiiun nHOHHOTO OOMEHa M YCIIOBHUSI
UX OCYIIECTBIICHUS.

9 | OKHCIUTEIBLHO 1 Crenenu okuciaeHus. OKMCINTEIb U 06.11
— BOCCTaHOBHTEJb. OKHUCIMTEIBHO-
BOCCTaHOBHTEII BOCCTAaHOBHUTEJIbHBIC PEAKIIUH.

BHBIC PEAKITUU MeTo 371eKTpOHHOTO OanaHca.
10 | OGo0meHNe 1 XUMUYeCKasi peaKIusl. 13.11
3JIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOW XUMUMN.
MNPEJICTABJIEHUSI Ob OPTAHUYECKHUX BEIIIECTBAX(13 yacoB)

11 | Xumuyeckue 1 XHUMUYECKUE CBOMCTBA MPOCTHIX 20.11
CBOICTBA BEIIECTB-MCETAJUIOB: IIEJIOYHBIX U
MIPOCTBIX IEJIOYHO3EMEIIBHBIX METAJIOB,

BEIIECTB aJIOMMHUS, JKeJie3a.

12 | Xumuueckue 1 XHUMHUYECKHE CBOMCTBA MPOCTHIX 27.11
CBOIiCTBA BEIIIECTB-HEMETAJIJIOB: BOJIOPO/IA,

MPOCTHIX KHCIIOPOJia, TaJIOTEHOB, CEPHI, a30Ta,
BEIIIECTB dbocdopa, yraepona, KpeMHUS.

13 | Xumuueckue 1 XHUMHUYECKHAE CBOMCTBA OKCUIIOB: 04.12
CBOICTBA OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX.
CJI0KHBIX
BEIIECCTB

14 | Xumunueckue 1 XHUMHYECKHE CBOIICTBA OCHOBAHHH. 11.12
CBOMCTBA
CJI0KHBIX
BEIIECTB

15 | Xumunueckue 1 XHUMHYECKHE CBOMCTBA KHUCJIIOT. 18.12
CBOMCTBA
CJI0KHBIX
BEIIECTB

16 | Xumuueckue 1 XUMHUYECKHE CBOMCTBA COJICH 25.12
CBOICTBA (cpenHux).

CJIOKHBIX

BCIICCTB




17 | 'enetnueckue 1 B3anMocCBsI3b pa3IuyHBIX KJIACCOB 15.01
CBS3U HEOPTraHWYECKUX BEIECTB.

18 | O0o06mEeHnE 1 XHUMHUYECKHE CBOMCTBA OCHOBHBIX 22.01

KJIACCOB HEOPTaHUYECKUX COCTUHEHUH.

19 | Knaccuduxam 1 [lepBoHauanbHbIE CBEACHUS 00 29.01

s OpraHUYECKUX BEIICCTBA.
OpPraHUYECKUX Knaccuduxkarms opranndeckux
BEIIECTB BEILIECTB, 001I1E POPMYJIBI.

QOYHKIIMOHAIBHBIE TPYIIIbI. BUbI
HOMEHKJIaTyphl. [loHsTHE rOMOSIOTHH U
HU30MEpUH.

20 | CBoiicTBa 1 YraeBoaopo bl IpeaeabHbIE U 05.02
OpPraHUYECKUX HEIpeIeNbHbBIC: METaH, 3TaH, dTUJICH,

BEIIECTB arerwieH. CBOMCTBA YIIIEBOJOPOIOB.

21 | CsoiicTBa 1 Kucnopoaconepskaimime BemecTna: 12.02
OPraHUYECKUX CIUPTHI (METAHOJI, 3TAHOJ, TJIULEPUH),
BEILIECTB KapOOHOBBIE KHCIIOTHI (YKCyCHAs U

CTEapUHOBAs).
22 | CoiicTBa 1 brosornyecku BakHbI€ BEIIECTBA: 19.02
OpraHUYECKuX O€JIKH, KUPBI, YTICBOJIBI.
BEIIECTB
23 | O6001IEeHNE 1 CBoiicTBa OpraHMYECKUX BEIIECTB. 26.02
METO/bI O3HAHWS BEHIECTB U XUMHWYECKHAX SIBJIEHHI.
OKCIIEPUMEHTAJIBHBIE OCHOBBI XUMHWHU (6 yacoB)

24 | Xumuueckas 1 [IpaBuna 6e3omacHoi pabOTHI B 04.03

nabopaTtopus IIKOJIbHOM J1TaO0OpaTOpHH.
JlaGoparopHas nocyzaa u
obopynoBanue. Yuctoie BelecTBa U
CMECH.

25 | KauecTBeHHBIC 1 Omnpenenenne xapakTepa cpeibl 11.03

peakuuu pacTBOpa KUCJIOT U IIeJIouei ¢
MTOMOIIIbIO HIUKATOPOB.
KauecTBeHHbIE peakiiiy Ha HOHBI B
pacTtBope (XJopu-, cyabdar-,
KapOOHAT-UOHBI, NIOH AMMOHHUS).

26 | I'azo00pa3HbIe 1 [Tosryuenue ra3000pa3HbIX BEIECTB. 18.03
BCIIECTBA KaduecTBeHHBIC peakiuy Ha

razo00pa3HbIe BelecTBa (KUCIopoI,
BOJIOPOJI, YTIICKHUCIIBIN a3, aMMHaK).
27 | Pemrenue 3amau 1 [IpumeHeHune 3HaHUM 1J1s1 peIICHUS 01.04
3aJJaHU C YMCTBEHHBIM
HKCIIEPUMEHTOM.
28 | [IpoBenenue 1 Brruncienust MaccoBOM 0N 08.04

pacucToB Ha XUMHWYCCKOT'O 2JICMCHTA B BCIICCTBC.




OCHOBE (hopMyIIT

Brruncnenus maccoBoi 1oaU
PACTBOPEHHOT'O BEIIECTBA B PACTBOPE.

29 | [IpoBenenue 1 3 BrluncieHue KojmmuecTBa BemectBa, | 15.04
pacyeToB Ha Macchl WJIM 00beMa BEIECTBA 10
OCHOBE KOJIMYECTBY BEIIECTBA, MacCe MU
ypaBHEHUI 00BEMY OJTHOTO U3 PEareHTOB WUJTU
peaKImii MIPOTYKTOB PEAKITHU.
XUMMSA U )KU3Hb.(1 gac)
30 | Xumus U 1 [Tpo6iembl Oe30macHOro 22.04
KU3Hb HCIIOIb30BaHUs BEIIECTB U
XUMHUYCCKUX PEAKIHi B TIOBCCTHCBHOM
YKA3HH.
XHUMHUYECKOE 3arps3HECHHE
OKpY’KarolIel Cpesibl U ero
MTOCJICACTBHS.
PENETUIIMOHHBINA DK3AMEH(4 uaca)
31 | PeneTHIIMOHHEI 1 29.04
HOI'D Nel
32 | PeneTHIIMOHHEI 1 06.05
HOI'D Ne2
33 | PenneTuinOHHEBI 1 13.05
HOI'D Ne3
34 | PenneTHIIMOHHBI 1 20.05

HOI'D Ne4
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