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IlosicHuTeILHAS 3aMUCKA
HOpMaTI/IBHaﬂ nmpaBoBasi OCHOBA IIPOrpaMmMmabl

HopMmaTiBHO-TIpaBOBYIO OCHOBY HACTOSIICH IPOTPAMMEI 10 Y4EOHOMY TPEAMETY

« XUMHsD» COCTABIISIOT CIIEAYIOIINE TOKYMEHTHI:

®enepanbHblil 3ak0H 0T 29 nexadps 2012 1. Ne 273-®D3 «O6 obpazoBanun B Poccuiickoit
Oenepauuny;

®enepanbublit 3ak0oH OT 3 aBrycta 2018 . No 317-®03 «O BHECEHUU U3MEHEHHI B CTAThU
11 u 14 ®enepanbroro 3akoHa «O06 oO6pazoBanuu B Poccuiickoii denepamnumy;

npuka3 MunHucrepcTBa oO6pazoBanusi U Hayku Poccuiickoit @eneparuu ot 17 aexaOps
2010 1. No 1897 «OO6 yrBepxkaeHUU (QenepaTbHOT0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 0O0IIero oOpasoBanus» (B penakuuu npukaza MunoOpuayku Poccuu ot
31 nexabpst 2015 r. Ne 1577);

npuka3 MununcrepcTBa npocsemenus Poceniickoit @enepannu ot 31 mas 2021 r. Ne 287
«O0 yTrBepkaeHNH (PeaepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO
o01rero 0Opa3oBaHUs»

[Iporpamma pazpaboTana Ha ocHOBe TpeOoBaHull DenepalbHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHJIApTa OCHOBHOTO OOIIEero o0pa3oBaHUS K pe3yiabTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTenbHOW MPOrpaMMbl OCHOBHOTO oOmIero oOpa3oBaHMsl MO y4eOHOMY
npeaMery «XuMHs», BXOZSIIEMY B oOpa3oBaTenbHyr0 o0Onacth «EcTecTBeHHO-Hay4yHbIE
MIpEeIMETHD.

Paboyas mporpaMmma coctaBiieHa B COOTBETCTBHH C MPOTPAMMOM TIO XHMHUU MPEIMETHOM
nuaun  yaeOnukoB [.E.Pymsutuca, O.I'®enpamana. 8-9 xkmaccel: ydeb. mocobue ist
obmeoOpaszoBat. opranuzanmii /H.H.['apa. — 3-e u3n., nepepad. — M.: IIpocBemenne, 2019. — 48
C.

Pa3znesn. 1 O0masi XapakTepUCTHKA Y4eOHOTI0 NpeaMera.

Henn:
CO3/aTh YCIOBHS JUIsl POSIBIICHUS U PA3BUTHS CIIOCOOHOCTEH U MHTEPECOB PEOCHKA;

e copMuUpOBATH KEJIaHWE U YMEHUE YUUTHCSA U Ha 3TOW OCHOBE OOECIEYUTHh Pa3BUTHE Y
pebeHka yyBcTBa COOCTBEHHOTO JOCTOMHCTBA;

e MOTHMBMPOBATh MHTEPEC K 3HAHUSIM U CaMOIIO3HAHMIO;
e 0Ka3aTh IOMOIIb B IPUOOPETEHUH ONbITA OOLIEHUS U COTPYJHUUYECTBA;

e chopMupoBaTh NEPBHIC HABBIKU TBOPUYECTBA;

e 00ecneuuTh I0CTATOYHO MPOYHYIO 0a3UCHYIO0 00111e00pa30BaTeIbHYIO TOATOTOBKY.

e o0ecmneuuTh MOJTy4eHHE BBIITYCKHUKaMU KaueCTBEHHOTO oOpa3oBaHus,
MOATBEPXKIAEMOI0  pe3yiabTaTaMu He3aBUcUMOM skcnepTusbl EI'D, pesynbraramu
MOCTYIUIGHHUST B  TPECTIKHbIE  y4deOHble  3aBEleHUS  BBICIIETO U CPEIHEro
podecCuoHAIBHOTO 00pa30BaHMs

e o0ecneunTh  pa3BUTHE  TEOPETHMUYECKOTO  MBIIUIEHUS U BBICOKMH  YpOBEHb
OOIIEKYIBTYPHOTO Pa3BUTHUS;



3amaun:

®opMUpOBaHUE Yy yHalIUXCA 3HAHUSA OCHOB XMMUYECKOW HAyKH: BaKHEHIINX (PAKTOPOB,
MOHATHM, XMMHUYECKUX 3aKOHOB U TEOPUM, s3bIKa HAyKH, JOCTYNHBIX 0000LIeHUI
MHPOBO33PEHYECKOTO XapaKTepa.

Pa3Butne ymeHuil HaOmonaTh M OOBSCHATH XUMHUYECKUE SIBJICHUS, MPOUCXOJSIINE B
IpUpoJe, 1a00paToOpuu, B IOBCEIHEBHON )KU3HU.

dopMHpOBaHUE CIENUATBHBIX YMEHUW: o0Opamarbcsi C BEIIECTBAMH, BBITIOJIHATH
HECJIO)KHBIE OJKCIIEPUMEHTBI, COOJIIO/asi TPAaBUJIM TEXHUKU OE€30MaCHOCTH; TPaMOTHO
MIPUMEHSITh XUMUYECKHUE 3HAHUS B OOIIEHHUH C TIPUPOJION U B TIOBCETHEBHOM KU3HHU.

PackpelTe TyMaHHCTHYECKOW HAIIPaBICHHOCTH XHMHUH, €€ BO3pPACTAIOIIEW poJiM B
pElIeHUH TJIAaBHBIX MpoOJieM, CTOSIIMX IMepes YeTOBEYeCTBOM, M BKJIaJja B HayYHYIO
KapTHUHY MUpa.

Pa3Butne nMYHOCTM OOyYarOmMXCS: WX HHTEUIEKTyaJlbHOE M HPAaBCTBEHHOE
COBEpUICHCTBOBaHMUE, (OPMUPOBAHHWE Y HHUX TYMAHMCTUYECKHX OTHOUIEHHH U
9KOJIOTUYECKU 1IeJ1IeCO00pa3sHOro TOBEIECHUs B OBITY W B IpolLiecCe TPYAOBOU
JESITEIBHOCTH.

MecTto y4yeOHOro mpeamMera «XHMHS» B y4eOHOM IJIaHe: OCOOCHHOCTh Kypca XUMHH

COCTOMT B TOM, 4YTO JJIsi €ro OCBOEHHUS oOyuaroluecss IOJDKHBI 00JaJaTh HE TOJBKO
OnpeeEHHBIM 3aMacoM IPEIBAPUTENBHBIX €CTECTBEHHO-HAYYHBIX 3HAHMM, HO U JOCTaTOYHO
XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBIIUIEHUEM. DTO SIBISETCS IVIABHOM MPUYMHOMN TOTO, YTO B
y4eOHOM TIUJIaHE OJTOT NpPeaMEeT TMOSABIAETCA MOCIEIHUM B Py €CTECTBEHHO-HAYYHBIX
qucuuIuinH. JlaHHbIH npeaMmeT OasupyeTcst Ha 3HAHUSAX UM YMEHHUAX IOJTyYeHHBbIE Ha ypoKax
OKpPY’KaIOILlero Mupa, Ouosioruu, GU3uKU, MaTeMaTUKH.

B cootBercTBUM C y‘IC6HBIM IJIaHOM HIKOJIbI Ha YPOBHE OCHOBHOI'O 0611161"0 O6paBOBaHI/IH

xumust (0a30BBIN YPOBEHB) U3y4aeTCA:
9 kyacc — 68 yacoB B roj (2 yaca B HEJIEII0), KOHTPOJIBHBIX paboT — 4, mpakTUYeCKux paboT-7,
(dbopmMa UTOTOBOM aTTECTAlMU - KOHTPOJIbHAS paboTa B hopmare TecT.

IInanupyemMsle pe3yJIbTaThl 0CBOCHHS Y4eOHOI0 npeaMeTa « XUMHUS».

JIMYHOCTHBIMH pesyJdbTaTaMi H3Y4YCHUA IIPEAMETA «XHUMHSD» SABISIOTCS CIICAYIOIIHNC

YMCHUA:

IloctenenHo BBICTpAanNBATh COOCTBEHHOEC HEJIOCTHOC MUPOBO33PCHHUC:

O0CO3HaBaTb COBPEMCHHOC MHOFOO6pa3I/Ie TUIIOB ~ MHUPOBO33pPCHUA, O6H_ICCTBCHHBIX,
PCIIMTHO3HBIX, ATCUCTHYCCKUX, KYJIbTYPHBIX Tpannunﬁ, KOTOPBIC OHNPCACIAOT PA3HBIC
0OBsICHEHHS MPOUCXOOAIICTO B MUPC;

- C y‘-IéTOM 9TOI0 MHOF006p8.3I/I$I IOCTCIICHHO BBIpa6aTBIBaTL CBOM COOCTBEHHBIC OTBETHI Ha
OCHOBHBIC )KU3HCHHBIC BOIIPOCHI, KOTOPBHIC CTABUT JIMYHBIN KU3HECHHBIN OIIBIT,



— YYMUTHCS IIPU3HABATh IPOTHUBOPEYUBOCTh M HE3aBEPIIEHHOCTh CBOMX B3IVISZI0OB HA MHUD,
BO3MOKHOCTb UX U3MEHECHHSL.

Y4uThCcs UCIOJB30BaTh CBOU B3/ AbI HA MUD JJIA 00BACHEHHS Ppa3JInIHbIX CI/ITyaL[PIfI, pelICHUA
BO3HHKAOIMKX HpO6JI€M " U3BJICUCHUS )KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM HWHTEPECH, HAXOOUTh M H3y4aTh B y4eOHUKaxX IO pasHBIM NpeaMeTam
MaTtepuai (U3 MaKCUMyMa), UIMEIOLUI OTHOIIIEHHE K CBOMM HHTEPECaM.

Hcnonb30BaTh cBOM HMHTEpECHI Uil BbIOOpa MHAMBHYaJbHONH 00pa30BaTEIbHON TPAEKTOPHH,
MOTEHIMAFHOM Oy Tymiei nmpodeccuu u COOTBETCTBYIOMIETO MPOGMIEHOTO 00pa30BaHusl.

[TproOpeTats ONBIT YIaCTHS B IeNIaX, MIPUHOCSIIHX MTOJIb3Y JIFOISIM.

VYYUTECI CaMOCTOSITEILHO BI)I6I/IpaTI) CTWJIb TOBCACHUSA, IIPHUBBIYKH, O6eCHe‘II/IBaI-OHII/I€
Oe3omacHbIi 00pa3 JKU3HH U COXPAaHCHHE 370POBbS — CBOCTO, a TAKKE OJM3KHX JIOJCH |

OKPY>KaIOILIHX.

VYYuTbCI CaMOCTOSITEIHEHO MNPOTUBOCTOATE CUTyallUsAM, IIPOBOLOUPYIOUNIMM Ha TOCTYIKH,
KOTOPBIE YTPOKAIOT OE30MAaCHOCTH ¥ 3JJ0POBEIO.

BreiOupaTh MOCTYnKM, HalleJIeHHblE Ha COXpaHEHHWE M OepekHOe OTHOUIEHHWE K MPHUpPOAE,
OCOOEHHO JKMBOHM, H30eras MPOTHUBOMOJOXKHBIX IMOCTYINKOB, MOCTENEHHO Y4ach W OCBauBas
CTpaTEruio pallMOHAILHOTO MPUPOIOIOJIb30BAHMUSL.

Yunutbea yOexnaTh APYrux JroAed B HEOOXOJMMOCTH OBJIAJICHUS CTpaTeruel palnuoHalIbHOTO
MIPUPOIOTIOJIE30BAHUS.

Hcmonp30BaTh YKOJIOTHYSCKOE MBIIIICHUE JUIA B516opa CTpaTrerun COOCTBEHHOTO IIOBCACHHUSA B
Ka4yeCTBEC OI[HOI\/'I N3 ICHHOCTHBIX YCTaHOBOK.

CpencTtBoM pa3BHUTHA JIMYHOCTHBIX PE3YJbTATOB CIYXKaT y4eOHBIH MaTepuan U MpOAYyKTUBHBIE
3alaHusl yueOHHMKa, HalleJeHHbIe Ha 0-10 JIMHUIO Pa3BUTHUS — YMEHHUE OICHUBATh IMOBEACHUE
YeJI0BEKa C TOYKU 3PEHUS] XUMUYECKOM O€30MaCHOCTH 10 OTHOILIEHHUIO K YEJIOBEKY U MPUPOJIE.

MertanpeaMeTHBIMH DPE3yJIbTaTaAMU HU3y4YeHHsI Kypca «XHUMUs» sBIsieTcS (HOpMUpOBaHHE
YHUBEpCaIbHBIX yueOHbIX neiicTBuii (Y'Y ).

PeryasituBubie YY I

CamocTodaTenbHO 0O0HapYXHUBaTh U GOPMYIHPOBATH MPOOIEMY B KIACCHOM M MHAMBHAYaJIbHOM
y4eOHOM e TEIbHOCTH.

Breigsurats BCPCHUN PCHICHUA HpO6HCMBI, OCO3HaBaTh KOHEUHBIN pe3yJiIbTarT, BI:I6I/IpaTL u3
NpCIIOKCHHBIX U UCKATb CaAMOCTOATCIIbHO CPCACTBA JOCTHIKCHUA LICJIN.

CoctaBnath (MHAUBUAYAIBLHO WU B TPYIIE) TUIaH PelIeHus IpoOaeMbl (BBIMIOTHEHUS IPOEKTA).
[ToxOupats k ka0 npodieme (3agaue) aAeKBaTHYIO €l TEOPETHYECKYIO MOIEb.

PaboTas no npennoKeHHOMY U CaMOCTOSITEIbHO COCTABICHHOMY IIJIaHy, HUCII0JIb30BaTh HapsILy C
OCHOBHBIMM U JIOTIOJIHUTENIbHBIE CpEJICTBa (CHpaBOYHAS JIUTEpaTypa, CIOXKHBbIE NPUOOPHI,
KOMIIBIOTEP).

HJ'IaHI/IpOBaTB CBOIO MHAUBUAYAJIbHYTO 06pa3013aTenLHy}0 TPACKTOPHIO.

PaGoTaTh Mo caMOCTOATENFHO COCTABICHHOMY IUIaHY, CBEPSSCh C HUM U LIENBIO JIESTEIbHOCTH,
UCTIPaBIIsisl OUIMOKH, HMCIOJB3YSl CaMOCTOSITEIBHO IT0J0OpaHHBIE CpPEeNcTBa (B TOM YHCIE WU
WuTtepHer).

CB0060/1HO MOJIB30BATHCS BHIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKU U CAMOOLIEHKH, UCXOAS U3 1IeTTH
Y UMEIOIIUXCS KPUTEPUEB, pazinyas pe3yabTaT U ClIoCOObI IeHCTBUH.



B xoje npencrasiieHus MpoeKTa JaBaTh OLEHKY €ro pe3yabTaTaM.

CaMOCTOSITEIIbHO OCO3HABaTh IPpUYIUHBL CBOCTO YCIIEXa HJIM HCYCIICXa W HAXOJUThb CII0COOBI
BbIXOJa U3 CUTyallUN HCYCIICXA.

YMeTb OLIEHUTH CTEIEHb YCIECIIHOCTA CBOEH MHIMBUIYAJIbHOW 00pa30BaTEIbHON IEATEILHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Kaue€CTBAM M YepTaM Xapakrepa («KaKoB s5»), ONpEAEsaTh
HaIPABJIEHUS CBOETO Pa3BUTUS («KAKUM 5l XOUY CTAaThy», «YTO MHE JUIsl 3TOTO HAJ0 CAENIAThy).

CpenctBoM GopMHUpPOBaHUS PETYIATUBHBIX Y'Y ]l ciyKaTr TEXHOJIOTHS POOJIEMHOTrO JAUajora Ha
JTane W3y4eHUsI HOBOTO MaTepHualla U TEXHOJIOTHUS OLIEHUBAaHUS 00pa30BaTENbHBIX JTOCTHXKEHUN
(y4eOHBIX yCIIEXOB).

ITo3naBaTtenbHbie YY :
AHanuM3UpoBaTh, CPABHUBATH, KIACCH(PUIIMUPOBATH K 00001ATh TOHSATHUS:

- AaBaTb OMNPCACIICHUC MOHATUAM HAa OCHOBC HM3YUCHHOI'O Ha PA3JIMYHBIX IMPEAMCTAX y‘I€6HOFO
Mmarepuaa;

- OCYIIECTBJIATH JIOTHYECKYIO OTIEPAIUI0 YCTAHOBJIEHHUS POJIO-BHIOBBIX OTHOIIICHHIA,

- 0000maTh TOHATHS — OCYIIECTBIIATH JIOTHUECKYIO OIEpaIyio Tepexoda OT TMOHATHS C
MEHBIIUM 00BbEMOM K TIOHITHIO C OOJIBIIUM 00BEMOM.

CTpouTh JOTHYECKOE pACCYXJEHHE, BKIIOYAIONIEe YCTAHOBJICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EN.

Co3naBaTh MOJENH C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa, MpeoOpa30oBhIBAThH
MOJIENH C LEIBIO BBISIBJICHHS OOITNX 3aKOHOB, ONPEACIISIONNX JAHHYIO TIPEIMETHYIO 001acTh.

[IpeacraBnsaTs nHDOpPMAIKIO B BUAEC KOHCTICKTOB, TAOIUII, CXeM, TpaUKOB.

[IpeoOpazoBriBaTh WHGOPMAIIUIO W3 OJHOTO BHAA B JIPYrod M BbIOMpaTh YAOOHYIO A ceOs
dhopmy dbuxcanuu u npeacrariaeHus napopmanuu. [Ipenacrapisars HHGOPMAIUIO B ONITUMAITLHON
(dbopMe B 3aBHCUMOCTH OT ajpecara.

[ToHumas mo3UIMIO APYroro, pa3jivyaTth B €ro peyd: MHEHHUE (TOUKY 3peHHs), J0Ka3aTelbCTBO
(aprymenTsl), (akThl; TUIIOTE3bl, AKCUOMBI, TeOpUH. i1 3TOTO CaMOCTOATENIHHO HCIIOJIb30BATh
pa3iauyHbIe BUABI YTeHHUA (M3ydaroliee, MPOCMOTPOBOE, 03HAKOMUTEIBHOE, TTOUCKOBOE), TPHUEMbI
CITyILIaHUS.

CamoMmy co3/aBaTh HCTOYHUKM HH(OpMANMM pa3HOTO THHA M A pas3HBIX ayauTOpUH,
coOnroaaTh HHOOPMALIMOHHYIO TUTHEHY U MIpaBuiia HH(OPMAIIMOHHOW 0€30TTaCHOCTH.

YMeTh HUCIHOIL30BaTh KOMIIBIOTCPHBIC 1 KOMMYHUKAIIMOHHBIC TCXHOJIOT'UH KaK MHCTPYMCHT IJIA
JOCTHIXKCHHUA CBOUX ueneﬁ. YMmeTh BLI6I/IpaTB AICKBATHBIC 3a4a4€¢ MWHCTPYMCHTAJIBbHBIC
IIporpaMMHO-allIapaTHbIC CPCACTBA U CCPBHUCHI.

CpenctBoM  ¢opMupoBaHusa T[O3HABaTeNbHbIX YVY/[ chmyxkar y4eOHbI Marepuan U
MPOIyKTUBHBIE 3aJaHus yueOHUKa, HAlleIeHHbIe Ha | —4-i1 TMHUYU pa3BUTHS:

- OCO3HaHue poju BeulecTs (1-51 TUHUS pa3BUTHA);

- pacCMOTpEHHE XUMUYECKHUX MPOLECCOB (2-51 IMHUS Pa3BUTHS);

- HCTIOJIb30BaHNE XUMHUUECKUX 3HAHUH B OBITY (3-51 JIMHUSA pa3BUTHS);

- 00BsICHEHHE MHpa C TOUKH 3PEHUS] XUMHH (4-51 JIUHUS pa3BUTHS);

- OBJIQICHHE OCHOBAMHU METOJIOB €CTECTBO3HAHUSA (6-51 JINHUS Pa3BUTHSA).
Kommynukarusubie YY /I

OrcTanBas CBOIO TOYKY 3pCHUS, HPUBOAUTL apTYMCHTBI, IOATBCPIKAAA UX (I)aKTaMI/I.



B nuckyccum ymeTh BBIIBUHYTH KOHTPapryMEHTHI, epedpa3upoBaTh CBOIO MBICIH (BJIafeHUE
MEXaHHU3MOM SKBUBAJICHTHBIX 3aMEH ).

VYYUTBHCSI KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABATh OLIMOOYHOCTh
CBOET0 MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.

[ToHumMasi mO3UIIKMIO APYroOro, pa3ivyaTh B €ro pedyr: MHEHUE (TOUKY 3PEHUs), T0KA3aTeIbCTBO
(aprymeHTsl), (haKThl; TUTIOTE3bI, AKCUOMBI, TEOPHUH.

VYmeTs B3IJIAHYTH Ha CUTyalluIoO C WHOM MMO3UIMHU U J0T0BApUBATHCA C JIFOAbMH MHBIX HOSI/IIII/Iﬁ.

CpenctBoM (GoOpMHpPOBaHHS KOMMYHUKAaTHUBHBIX YVYJ| cCiy)kaT TEXHOJIOTHS TPOOIEMHOTO
auanora (moOyKJaromui M MOABOAAIIMKM nuanor) U paboTa B MallbIX TIpyINax, TaKKe
HCIIOJIb30BAHNE HA YPOKAX IEMEHTOB TEXHOJIOTUH ITPOYKTUBHOIO YTEHUS.

IIpenmeTHble pe3yabTaThl:

1) mpexacTaBiieHHe O 3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBICHUW MPUPOIbI, TOHUMAHNE
OOBEKTUBHON 3HAYUMOCTH OCHOB XHMHMUYECKOM HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTA OOIIel KyJIbTYphl W MPAKTUYECKOW JAESITEIHHOCTH 4YelIOBEKa B
YCIIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MECTa XUMUH CPEIU JPYTUX €CTECTBEHHBIX
HayK,

2) BiIaJieHWe OCHOBAaMH TIOHSATHHHOTO ammapara W CHUMBOJHYECKOTO S3bIKA XUMUU IS
cocTaBjeHUsT GOpPMYyJ HEOPraHUYECKUX BEIIECTB, YPABHEHUNW XUMHYECKUX PEAKIUH; BIAJICHHE
ocHoBaMu xuMuyeckoil HomeHknatypel (IUPAC u TpuBHanpHOW) M yMEHHE HCIOJIb30BATH €€
JUTsl pellieHnsi yaeOHO-TT0O3HABATENbHBIX 33/1a4; YMEHHE HCIOJIb30BaTh MOJETH I OOBSICHEHUS
CTPOEHHMS aTOMOB U MOJIEKYJI;

3) BIaJeHUE CUCTEMOM XMMHUYECKHX 3HAaHUW U yMEHHE MPUMEHITh CUCTEMY XUMHUYECKHX
3HAHUM, KOTOpAsi BKJIIOYAET:

- BOKHEWIIME XMMHWYECKHE MOHATHS: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
MIPOCTOE U CII0KHOE BELIECTBO, OJHOPOIHASA U HEOJHOPOJHASI CMECh, OTHOCUTEINIBHBIE aTOMHAs U
MOJIEKYJISIpHAsi MacChl, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJIIPHBIA 00BeM,
OKCHJI, KHCIIOTa, OCHOBaHHUE, COJb (CpeaHss), XUMUYecKas peaklus, peaklUUd COCAUHEHHUS,
peaKuu pas3iokKeHHs, peaklUu 3aMelIeHMs, peakiuuu oOMeHa, TermoBoil 3¢ddekT peakuuu,
9K30- U DJHAOTEPMHUYECKHME PEAKLIUH, PaCTBOP, MaccoBas [J0Ji1 XMUMHUYECKOTO 3JEMEHTa B
COEIMHEHUH, MaccoBas J0Jisl U IMPOLIEHTHAsI KOHIIEHTPALKs BEIIECTBA B PAacTBOpE, SAPO aTOMa,
ANIEKTPUYECKHI CJIOW aromMa, aTOMHas OpOHUTaldb, paJuyCc aToMa, BAJIEHTHOCTb, CTEIEHb
OKHCJICHUsI, XHMHYECKasi CBSI3b, OJJIEKTPOOTPULIATEIIHOCTh, TOJSApHAs MW  HENOJisIpHas
KOBaJICHTHAsl CBSI3b, MIOHHAS CBSA3b, METAJUTMUECKAsl CBSI3b, KPUCTAIIIMYECKAs penieTka (aToMHasl,
WOHHAsI, METaJUINYeCcKasi, MOJIEKY/IsIpHAsi), UOH, KATUOH, aHHOH, JIEKTPOJIUT U HEIICKTPOJIUT,
ANEKTPOJUTHYECKAss  JUCCOLMALMs,  pPEaKuu HMOHHOTO oOMeHa, OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIMU, OKUCIUTEIb U BOCCTAHOBUTENb, OKHCIIEHHE U BOCCTAaHOBIICHHE,
ANIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpaTUMbIe pEaKIMh, CKOPOCTh
XMUMHUYECKON peakIuy, KaTaau3arop, mnpeaeiabHo gomyctumas xoHmentpamus (I1IJJK), kopposus
METAaJUIOB, CILIABbI;

- OCHOBOIMOJIAraroIINe 3aKOHbl XUMHH: 3aKOH COXPAHEHHUs MacChl, IEPHUOJUYECKUN 3aKOH
JI.1. MenpeneeBa, 3aKkOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTAJIpo;

TEOPUU XHUMHH: aTOMHO-MOJIEKYJSpHAs TEOPHs, TEOpPHUs SIEKTPOJUTUUYECKON IUCCOLMALINH,
MPEACTABICHUSI O HAay4yHbIX MeETOJaX II03HAaHUS, B TOM YHCIE€ SKCHEPUMEHTAIbHBIX U
TEOPETUUYECKUX METO/IaX UCCIEOBAHUS BEILIECTB U U3YUYEHUS XUMUYECKUX PEaKIUii;

4) mpencraBlieHHE O MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHUX 3JIEMEHTOB
(pammyc atoma, >IEKTPOOTPULIATEIBHOCTH), MPOCTBIX M CIOXHBIX BEIIECTB OT MOJIOKEHUS
aneMeHTOB B Ilepmoamueckoil cucreme (B MajiblX MMEpPHOJaX M TIABHBIX MOATPYIIAX) U
ANIEKTPOHHOTO CTPOCHHUS aToMa; YMEHHE OOBSICHATh CBSA3b TIOJIOKEHHUS DIIEMEHTa B
[lepuoanueckoil cucrteMe C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHUYECKUX



AJIEMEHTOB (COCTaB | 3apsia si/pa, 00IIee YUCIIO AIEKTPOHOB), paclpeelieHUeM AIEKTPOHOB TI0
SHEPreTUYECKUM  YPOBHSM aTOMOB TEPBBIX TpeX TMEPHOJOB, Kajdus ¥  KaJblus;
KJIacCu(UIIMPOBATh XUMUYECKHE DIIEMEHTHI,

5) ymeHue KiIacCU(pHUIMPOBATH XUMHUYECKUE 3JIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA U
XUMUYECKHE PEAKIINH; OTIPEICNIATh BaJICHTHOCTh M CTENICHb OKUCIICHHUSI XUMHUECKUX 3JIEMEHTOB,
BUJ] XUMHYECKOW CBSI3M M TUI KPHUCTAIMYECKOW CTPYKTYPhl B COCIMHEHHAX, 3apsj HOHA,
XapakTep Cpeabl B BOJHBIX pAacTBOpPax BemIECTB (KUCIOT, OCHOBAHHIA), OKUCIHTENb U
BOCCTaHOBHTEIIb;

6) yMeHHe XapaKTepu30BaTh (U3NYECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
(xKuCcmopo1, 030H, BOJOPO, rpaduT, anmmas, KpeMHHH, a30T, (pocdop, cepa, XJI0p, HATPHA, KUK,
MarHui, KaJbLUH, aJIOMHHHMN, KEJe30) M CIOXKHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX
pacTBOpoB (BOAa, aMMHAK, XJIOPOBOJOPO, CEPOBOJIOPOI, OKCHIBI U THIPOKCHIBI METAIIOB | -
ITA rpynn, amomunus, Meau (II), uunka, xenesa (II u III), oxkcuapt yrnepona (II u IV), kpemuus
(IV), azora u docdopa (III u V), ceper (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas,
dochopHas, yroipHas, KpeMHHEBas KHCJIOTAa W WX COJH); YMEHHE NPOTHO3UPOBATH W
XapaKTepU30BaTh CBOKWCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHUS, PUMEHEHHE
BEIIECTB B 3aBHCUMOCTH OT X CBOHCTB, BO3MOXHOCTh MPOTEKAHUSI XMMHUYECKHIX MPEBpAIICHUI
B Pa3NIMYHBIX YCIOBHSIX, BIIMSHUAE BEIIECTB U XMMUYECKUX MPOIECCOB HA OPTraHU3M YellOBeKa H
OKPYXKAFOIIYIO IPUPOJIHYIO CPELY;

7) yMEHHE COCTaBIIATH MOJICKYISIpHbIE W WOHHBIC YpaBHEHHs pEakiuii (B TOM YHCIE
peakiuii HOHHOTO OOMEeHa M OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUi), HIUTFOCTPUPYIOLINX
XAMUYECKAE CBOWCTBA HM3YYEHHBIX KJIACCOB/TPYNI HEOPraHMYECKUX BEHIECTB, B TOM YHCIE
MTOITBEPKTAIOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXKTy HUMU;

8) yMeHHE BBIYHCIATH OTHOCUTEIBbHYIO MOJEKYISAPHYIO U MOJIIPHYIO MAacchl BEILECTB,
MacCOBYIO JIOJIF0O XHMUYECKOTO AJIEMEHTA B COEAMHEHUH, MaCCOBYIO JIOJIIO BEILECTBA B PaCTBOPE,
KOJIMYECTBO BELIECTBA U €ro0 Maccy, 00beM ra3oB; yMEHUE NIPOBOAUTh PACUEThI [0 YPABHEHUSAM
XUMUYECKUX pPEaKUUil M HaXOJUTh KOJUYECTBO BELIECTBA, 00BEM M MacCCy pEareHTOB WIN
IPOJYKTOB PEAKIIMH;

9) BrmameHWE OCHOBHBIMH METOJIAMH HAYYHOTO TO3HaHWs (HAONIOJCHUE, HW3MEpPEHHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE) NPH M3YYEHUHM BELIECTB M XUMHUYECKUX SBJICHUH; yMEHUE
copMyIupoBaTh MpoOJIEMYy U IPEUIOKUTh IIyTH €€ PEUIeHHs; 3HaHHE OCHOB 0Oe30IacHOM
palboThI C XUMUYECKUMHU BEILECTBAMH, XUMUYECKOH MOCY10M U 1a00paTOpHBIM 000PYA0BaHUEM;

10) HanmuuMe NPAaKTUYECKUX HABBIKOB IUIAHWPOBAHUS M OCYLIECTBICHHS CIEIyIOLUX
XUMUYECKUX IKCIIEPUMEHTOB:

- U3y4eHHE U ONucaHue GU3NYECKUX CBOICTB BEIIECTB;

- 03HaKOMJICHHE C (PU3UYECKMMHU U XUMHUYECKUMHU SIBICHUSIMU;

- OIIBITHI, UJUTIOCTPUPYIOIINE IPU3HAKY IPOTEKAHUS XUMUUECKUX PEAKIIMA;

- U3y4eHHEe CIIOCOO0B paziesieHus cMeceii;

- [IOJIy4eHHE KUCIIOPOia U U3YUYEHHE €ro CBOWCTB;

- [I0JIy4€HHE BOJIOPOJIa U U3YYEHHE €TI0 CBOMCTB;

- [IOJIy4EeHHE YIIIEKUCIIOT0 ra3a U U3y4eHHUe ero CBOMCTB;

- IOJTly4YeHHEe aMMHaKa U U3y4eHUe ero CBOMCTB;

- IPUTOTOBJIEHUE PACTBOPOB C OTPE/IeIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA;

- HCCJIEZIOBAHUE U ONMCAaHUE CBOMCTB HEOPTaHWYECKUX BEIIECTB PA3JINYHbIX KIACCOB;

- IPUMEHEHNE UHAMKATOPOB (JIAKMyca, METHIIOpaHXa U (eHon(Tanenta) 1j1s onpeaeaeHus
XapakTepa cpejibl B pacTBOPax KUCJIOT U LIeNoYei;

- U3y4eHHE B3aUMOJCHCTBUS KHCIOT C METallaMH, OKCHJJAMHU METaJJIOB, pac TBOPUMBIMU U
HEPaCTBOPUMBIMH OCHOBAHHSIMHU, COJISIMU;

- IOJTy4eHUEe HEPACTBOPUMBIX OCHOBAHUH;

- BBITECHEHHE OJTHOTO METaJula IPYTUM U3 PacTBOpa COJIU;

- uccrieioBaHre aM(OTEPHBIX CBOMCTB TUAPOKCUIOB ATIOMUHUS U LIUHKA;



- pelIeHHE HSKCHEPUMEHTANbHBIX 3a7auy 1no Teme "OCHOBHBIE KJIacChl HEOPraHUYECKUX
coeqUHEHUI",

- pelIeHne HKCIEePUMEHTAIbHBIX 33/1a4 10 TeMe "DIEKTPOIUTHIECKas Juccouanus';

- pelleHHe OHKCIEPUMEHTaJbHBIX 3a7ady 1o TeMe "BaxHelnme HeMeTaulbl M HX
coequHeHun",;

- pelIeHne HKCIEePUMEHTAIBHBIX 3a/1a4 110 TeMe "BakHelire MeTasulbl U UX COSUHEHUs";

- XUMHMYECKUE IKCIIEPUMEHTBI, WITIOCTPUPYIOLUE NPU3HAKA IPOTEKAHUS PEAKIINI HOHHOTO
oOMeHa;

- KAueCTBEHHBIE pPEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX pPAacTBOpax HOHBI: XJIOPUA-,
OpoMu-, MO -, cyabdaT-, pocdar-, kKapOoHAT-, CHIMKAT-aHUOHBI, THIPOKCHI-UOHBI, KATHOHBI
aMMOHMSI, MarHusl, KaJbLusl, aIFOMUHNS, jKkene3a (2+) u xenesa (3+), meau (2+), HuHKa;

- YMEHHUE TMpEeACTaBIATh pe3yJbTaThl 3KCIIEPUMEHTa B (OpME BBIBOJOB, J0Ka3aTENIbCTB,
rpaduKoB U TaOIUIL U BBIABIIATH IMIUPUUYECKHE 3aKOHOMEPHOCTH;

11) BmageHue mpaBuiIaMu Oe30TacHOTO OOpalIeHHs C BEIIECTBAMH, HCIIOIb3YEeMBIMH B
MTOBCEIHEBHOM KHU3HU, MPaBUJIaMH MOBEICHUS B LENIX COEpEKEHUs 3A0POBbsSI U OKpYXKaroIIeH
MIPUPOJHON Cpelbl; MOHUMaHHE Bpeda (ONMacHOCTH) BO3ACUCTBHUSI Ha IKUBBIE OPraHU3MBbI
OTpEJENIEHHBIX BEIIECTB, CHOCOOOB YMEHBIIEHHS M MPEIOTBPALICHUS MX BPEIHOTO
BO3JICHCTBUS; TOHUMaHUE 3HAYEHUS KUPOB, OCIIKOB, YIJIEBOJIOB JUIsl OPraHU3Ma YEJIOBEKa;

12) BnajgeHWe OCHOBAaMHM XMMHMUYECKON TI'PaMOTHOCTH, BKJIIOYAIOUIEH yMEHHE MpaBUIIBLHO
HCI0JIb30BAaTh M3y4YCHHBIE BEIIECTBA M MarepHaibl (B TOM 4YHCIIe MHHEpalbHbIE yI0OpeHus,
METaJJIbl U CIUJIaBbl, MPOIYKTHl MEepepabOTKU MPUPOJIHBIX UCTOYHUKOB YIIIEBOJOPOJIOB (YT,
MIPUPOIHOTO Ta3a, HehTH) B OBITY, CETBLCKOM XO34HCTBE, Ha MPOU3BOJICTBE;

13) ymeHHe yCTaHAaBJIMBATh CBS3M MEXKIy peaJbHO HaONMIOAAEMBbIMH XUMHYECKUMU
SBJICHUSMHU U TPOIIECCaMU, MPOUCXOAAIIUMHU B MAaKpO- U MUKPOMHUPE, OOBSICHITH MPUYUHBI
MHOTOO0Opa3usi BEIIECTB; YMEHHE HHTETPUPOBATh XUMHUYECKHE 3HAHMSI CO 3HAHUSIMHU JPYTUX
Y4E€OHBIX MPEIMETOB;

14) npencrasienue o chepax nmpodecCHOHATHHON ACATEIHPHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTI)KEHUAX XHUMHUYECKOW HayKd, 4YTO
MO3BOJIUT  OOydYarOIIMMCS ~ paccMaTpuBaTh XUMHIO Kak  chepy cBoedl  Oymymieit
podeccHOHANbHON JesTeNbHOCTH U CHeNlaTh OCO3HAHHBIM BBIOOP XUMHUHU KakK MPOQUIBHOTO
mpeaMeTa Ipu Nepexo/ie Ha YpOBEHb CpeIHEero o0IIero oopa3oBaHus;

15) wanuuue ombiTa pabOThl C Pa3IUYHBIMM HCTOYHUKAMU HHQPOpPMAIMU IO XUMHH
(Hay4Has YW HaAy4yHO-TIOMYJSpHAs JUTepaTypa, CIOBapH, CIPABOYHUKH, HUHTEPHET-PECYPCHI);
yMeHHe OOBEKTMBHO OIICHMBATh HMHQPOpPMAIMIO O BEUIECTBaX, WX NPEBpAIICHUSIX U
MPAKTUYECKOM MTPUMEHEHHUHU.

Pa3nen 2. Coaepkanue nporpamMmsl
XUMMUA 9 kaace 6a30Bblil ypoBeHb (68uacoB)

IHoBTOpenue kypca xumuu 8 kuaacca (5 4). Ilepuoanueckuil 3akOH M MNepUOIUYECKAs
cucrema xuM. aneMeHtoB . M. Menneneesa B CBeTe CTPOEHUS aTOMOB. XUMHMUYECKas CBSA3b.
Crpoenue BemiectBa. (OCHOBHBIE KJIacChl HEOPraHWYECKUX COEIMHEHMI: HMX COCTaB,
knaccudukanus. OCHOBHbIE KJIACChl HEOPTAaHUYECKUX COCTUHEHHI: WX cBOMCTBa. Pacuérel mo
XUMUYECKUM YPABHEHUSM.

Hemonctparmu. Tabnuna «Buapl cBsazeit». Tabnuia « TUITBI KpHCTATUIMYECKUX PEIIETOKY

Paznen 1. MHoroo6pasue xummudeckux peakuui (14 4).
Tema 1. Kinnaccudukanus XuMHYeCKUX peakiuii (6 1)
Knaccupukanuss XMMHUYECKMX peakIMid, peaklUu COEAUHEHUS, DPAa3JIOKEHHs, 3aMelleHMs,
oOMeHa. OKMCIMTEIBHO - BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENb, BOCCTaHOBHTEINb,



IIPOLIECChl  OKMCIEHUs, BOcCcTaHOBJIEHMs. (CoOCTaBiI€HHE YPAaBHEHMHM  OKHCIUTEIBHO -
BOCCTAHOBHTEJIBHBIX PEAKIMil € IMOMOIIBIO METO/Ia AIEKTPOHHOTO OanaHca.
TennoBbie 3 HEKTH XUMUYECKUX PEaKIUi. IK30TEPMUUECKUE U SHAOTEPMHUECKUE PEAKIIHH.
Tepmoxumuueckue ypaBHeHHs. CKOpPOCTb XMMHYECKMX peakuuil. DakTopbl, BIMSIOMINME Ha
CKOPOCTb XUMUYECKHX peakiuil. [lepBoHauaibHble NPEICTABICHUS O KaTalu3e.
JemoHcTpanmu. JleMOHCTpalus ONbITOB, BBICHSIOUIMX 3aBUCHUMOCTb CKOPOCTH XHUMHYECKHUX
peaxkuuii oT pa3IMyHbIX (GaKTOPOB.
Tabmuuer «OOpaTuMble peakuum», «XuUMHYecKoe paBHOBecue», «CKOpPOCTh XHMHUYECKOMH
peaxKum».
Pacuernble 3agaun. PacueTsl 10 TEpMOXUMUYECKUM YPABHEHUSIM.
IIpakTnueckas paGora Nel. M3yuenme BJIMSIHMS YCJIOBMI NpPOBeJAeHUS] XHMHYECKOH
peaKkunu Ha eé CKOpoCThb.
O6patumsie peakuun. [loHATHE O XUMHUYECKOM PaBHOBECHH.

Tema 2. Dnexkrponutnueckas guccounanus (8 1)
XUMUYECKHE PEAKINH, UAYIINE B BOJHBIX PACTBOPAX. DIEKTPOIUTHI U HEINEKTPOIUTHI. OHBI
KaTtnons! n annoHsl. ['uapatHas Teopusi paCTBOPOB.
DNEeKTPONUTHYECKAasT JAUCCOLMAIMS KHUCJIOT, OCHOBaHWM, conei. Cmadble ©  CHIJIbHBIE
anekrponuthl. CreneHbp aucconuanuu. Peaknuu HOHHOrO oOMeHa. YCIOBHUS HPOTEKaHHS
peakiuii oOMeHa 10 KOHIIA. XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX
COEIMHEHUI B CBETE MPEJCTABJICHUN 00 3MEKTPOIUTUYECKON NUCCOLMALNN U OKUCIUTEIBHO —
BOCCTaHOBUTEJIbHBIX PEAKIUAX.
[TonsiTuEe O THAPOIU3E COJICH.
Pacuérbl o ypaBHEHUSM XUM. PEAKIIMi, €CIIM OJJHO U3 BELIECTB JIaHO B U30BITKE.
JlemoHcTparmu. VcnplTaHre pacTBOPOB BELIECTB HA AJIEKTPUUYECKYIO IPOBOJAUMOCTS. [[BrkeHne
HMOHOB B JIEKTPUYECKOM IOJIE.
JIaGoparopHble onbIThl. Peakiinu oOMeHa Mex 1y pacTBOPaMH AJIEKTPOJIUTOB.
IIpakTuyeckas padora Ne2. PemieHue 3KCHepMMEHTAJbHBIX 3a1a4 mo teme «CBoiicTBa
KHCJIOT, OCHOBAHMI M COJIell KaK 3JIEKTPOJIUTOB.
KonTpoabHass padora Ne 1 mo Temam «Kiaccupukanuss XHMHYECKMX Ppeakuuin» u
«JIEKTPOJIMTHYECKAS JUCCOLUALMA».

Pa3znen 2. Muorooopasue BemectB (414)

Tema 3. I'astorensr (5 4)
Hemeramnel. I'anorensl. IlosokeHne B NEPUOIUYECKONM CHCTEME XUMHUYECKHX DJJIEMEHTOB,
cTpoeHue ux aromoB. Haxoxaenue B mpupoze.
dusnyeckue U XMMHYECKUE CBOMCTBA rajgoreHoB. [lomydenue u npuMeHeHne rajaoreHoB. Xiop.
dusnyeckue U XUMHMUYECKHE cBolcTBa xiyopa. [Ipumenenuwe xmopa. XI0pOBOIOPOA.
®usznueckue cporictBa. [lomydenune. CoisiHasg kuciaora u ee conau. KauecTBeHHas peakuus Ha
XJIOpUJ — HOHBI. Pacnio3HaBaHue XJI0pua0B, OPOMUIOB, HOAUIOB.
Hemonctpanmu. @usnueckue cBoicTBa rajoreHoB. [lonydeHne Xja0poBoIOpoAa U pacTBOPEHUE
€ro B BOJIE.
JIaGopatopHble onbIThl. Pacrio3HaBaHUE COJITHOW KHUCIOTHI, XJIOPHAOB, OPOMHIOB, HOJIUAOB U
vona.
IIpakTnueckas padora Ne 3. [TosydyeHune cONAHON KHCIOTHI M M3y4eHHE €€ CBOICTB.

Tema 4. Kucnopon u cepa (5 u)
Kucnopon u cepa. [losnoxkenne B nMepHOAMYECKON CHCTEME XMMHMUYECKHX 3JIEMEHTOB, CTPOEHHE
ux atomoB. Cepa. Amnotpornusi cepsl. duznyeckne W xumudeckue cpoiicTBa. Haxoxnenue B
npupone. Ilpumenenue ceprel. CepoBogopoa. CepoBoJopojaHas KUCIOTa U €€  COJIU.
KauectBenHas peakiust Ha cyiabdua- nonsl. Oxcna cepsl (1V).



Cepnast kxucinota. XHWMHUYECKHE CBOMCTBA pa30aBICHHON W KOHICHTPHUPOBAHHOW CEpHOMU
kucinoTel. KauecTBeHHas peaknust Ha cyiabgar- HOHBL XHMHUYECKHE PEaKIUH, JIeKallue B
OCHOBE IOJIyYEHUsI CEPHON KHUCJIOTHI B IPOMBIIUICHHOCTU. [IpMenenue cepHol KUCIIOTHI.
JlemoHcTpanmu. AJUIOTpPOIHS KHUCJIOpPOJa W Cepbl. 3HAKOMCTBO € oOpasuamu IHPUPOJIHBIX
cynbGUI0B, Cyab(haTOB.

JIaGopatopHsbie onbIThl. Pacno3naBanue cynbhua-, CynbQuT- 1 cyabpaT-uoHOB B PaCTBOPE
IIpakTnueckas padora Ne 4.Penienue 3KcnepuMeHTANbHBIX 3a1a4 1o Teme «Kuciaopoa n
cepar.

Tema 5. Azot u pocop (8 1)
A30T1 u docdop. Ilonoxenne B MEPUOUUECKON CUCTEME XUMHUUECKUX 3JIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T, (pu3nueckue U XMMUYECKUE CBOMCTBA, MOJy4YeHHE M MpumeHeHue. KpyroBopot
azota B mpupoje. AMMuak. du3nyeckue U XMMUYECKHE CBOMCTBA, MOJydY€HUE, TPUMEHEHHUE.
Conu aMMOHUA. A30THasi KUCJIOTa U €€ cBoiicTBa. OKUCIUTENbHbIE CBONCTBA Q30THON KHUCIIOTHI.
[Tonyyenue a30THOW KHCIOTHI B JIabopaTopuu. XHWMHUUYECKHE PEaKIMH, JIeKAIIHEe B OCHOBE
MOJIy4€HUS a30THOW KHUCIIOTHI B MpoMbliieHHOCTH. [Ipumenenue. Conu. A30THbIE y10OpeHus.
®ochop. Amnorporus. Dusmyeckue u xumuueckue — cBoiictBa. Oxcua ¢ocdopa (V).
docdopHas KUCIOTa, €€ COJIM U yI0OpeHus.
Hemonctparuu. [lonydenne aMmuaka U ero pactBopeHue B Bojie. O3HaKomileHHe ¢ oOpa3laMu
MIPUPOIHBIX HUTPATOB, PocharTos.
JlaGopaTopHbie OmbITHL. B3aumopeiicTBue cosield amMmmoHHS co TenodamMu. O3HAKOMIIGHHE C
a30THBIMU U GOCPOPHBIMU YIOOPEHUSIMH.
IIpakTHyeckas padora NeS. [TonyyeHne aMmMuaka U M3y4eHUe ero CBOMCTB.
Pemenne 3amau Ha ompeneneHue MaccoBOi (0OBEMHOM) MONMHM BBIXOJA MPOAYKTA PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

Tema 6. Yriepoa u kpemauii (9 )
Yraepoa u kpemuuii. IlosokeHne B NMEpUOIUYECKON CUCTEME, CTPOCHHE aTOMOB. YTJIEpPOI.
Amnorponusi. dusndyeckne W XUMHYECKHE CBOMCTBA yriepoda. AncopOums. YrapHbId Tas.
VYrnekucnblid ra3. YroyibHasg KucioTa u ee coiu. KauecTBeHHas peakuusi Ha KapOOHAT — UOHBI.
KpyrosopoT B npupoze.
Kpemnunii. Oxcun kpemuus (1V). KpemHueBas Kuciora u ee coJiu.
Crekino. IlemenT.
Hemoncrparmu. Kpucraminyeckue pemieTku anmasza v rpadurta. 3HaKOMCTBO € obOpasuamu
MPUPOJHBIX KapOOHATOB M CHWIMKATOB. (O3HAKOMJICHHE C pa3MYHBIMU BUAAMU TOILIUBA.
O3HakOMJICHHE C BUJIJAMU CTEKIJIa.
JlaboparopHble onbIThl. O3HAKOMIIEHUE CO CBOMCTBAMH M B3aUMOIIPEBpAILlEHUSIMU KapOOHATOB U
ruapokapOonaroB. KauecTBeHHbIE peakliuy Ha KapOOHAT- U CUIIUKAT-UOHBI.
IpakTuyeckass padora Ne6. Ilonydyenne okcuaa yriepoaa (IV) m m3yuyeHue ero CBOMCTB.
PacnoznaBanune kapooHATOB.
Pemenne 3amay Ha BBIYMCIEHHME MacChl UM 00bEMa MPOAYKTa peaklMy MO M3BECTHOHN Macce
WM 00bEMY UCXOTHOTO BEIIECTBA, COJAEPIKAIIETO MTPHUMECH.
KonrpoabHnas padora Ne2 no teme «Hemeranabi».

Tema 7. OGmue cBoiicTBa MeTauioB (14 1)
Mertannsl. [lonoxeHue B MEPUOAMYECKON CHCTEME, CTpPOCHHE aTOMOB. MeTaminueckas CBS3b.
duznyeckue CBOWCTBA. Psia aKTHBHOCTH METaIoOB. CBOMCTBA MeTayuioB. OOmue crmocoOsl
noyueHusi. CIijaBel METaIOB.
Hlenounsie metamibl. [lonoxkeHne B MEPHOIUYECKON cucTeMe, CTpoeHue aroMoB. dusndeckue
U XxuMHuueckue cBoiictBa. [Ipumenenue. HaxoxeHue B mpupoe.



[Ilenouyno3emenbHble MeTauIbl. llosoKEeHUME B IEpUOIUYECKON CHUCTEME, CTPOCHHUE ATOMOB.
®usnueckue U xumudeckue cBoictBa. IIpumenenume. Haxoxnenue B mpupone. Maruuii u
KaJbIUH , UX BaXKHEUITNE coeIMHEHNUs. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHCHHUS.
Amomunuii. [lonokeHne B NEPUOAUYECKOM CUCTEME, CTpOeHHE aTOMOB. Pusznueckue U
xuMudeckue cBoictBa. [lpumenenune. Haxoxxnenue B mpupone. AMQOTEPHOCTh OKCHIA M
TUAPOKCHU/IA ATFOMHUHHSL.

Kenezo. IlonoxxeHne B NEPUOJUYECKON CHCTEME, CTPOCHHME aTOMOB. DuU3HUYECKHE U
xumudeckue cporcrBa. IIpumenenme. Haxoxxnenue B mpupoze. Baxuelimne coeavHEHUs
xKesesza: oKkcuabl, Tuapokcuasl U conu xkenesda (I1) u xenesa (l11). KauectBennas peakuus Ha
VOHBI.

JlemoHcTpay. 3HAKOMCTBO € 0Opa3liaMM BaXKHEWMIIUX COJIeH HATpHs, Kajlus, MPUPOIHBIX
COCIMHEHUN KajblUs, pPyAaMH JKejle3a, COCAUHEHUsSMM alOMUHUA. Bsaumonencrsue
IIEJIOYHBIX, IIEJOYHO3EMENbHbIX METAJJIOB M allOMMHMS ¢ BoAoM. (CkuraHue keine3a B
KHCIJIOPOJIE U XJIOPE.

JlabopaTopubie ombIThL. [lomydyeHne THApPOKCHIA aIOMUHUS UM B3aUMOJCHCTBHE €ro ¢C
kuciaotamu U menoyamu. [lomyuenue ruapoxcunos xenesa(ll) u (II) u B3aumoneiicTBue ux c
KHMCJIOTaMH U LIEJI0YaMHu.

IIpakTuyeckas padora Ne7. PemieHue 3KkcnepuMeHTAJIbHBIX 3a1a4 M0 TeMe «MeTaslibl U
HX COCIMHEHUSD).

KontpoabsHnas pa6ora Ne3 no teme «O01me cBOiicTBa METAJLII0BY

Pa3znen 3. KpaTkuii 0030p BaxHeiIuX OpraHudeckKux Beuects (84)

[Ipeamer oprannyeckoi xumun. Heoprannueckrne 1 opraHU4ecKue COEANHEHUS. YTIIepoa —
OCHOBa JKM3HM Ha 3emyile. OCOOEHHOCTH CTpPOEHHUSI aromMa yriepoJa B OPraHUYECKUX
COCTMHECHUSX.

VYrneBogoponsl. [IpenensHbie yrieBogopoasl. MeraH, sTaH, nponad. CTpyKTypHbIE (OPMYITBI
YIJIEBOJOPOJIOB. 'OMOJIOTHYECKUA sl MPEAEIbHBIX YIIeBOI0POI0B. ['oMosorn. dusnyeckue u
XUMHUYECKUE CBOWCTBA TNPENEIbHBIX YIJIEBOJOPOJOB. Peakuuu ropeHue H 3aMELICHUS.
Haxoxnenue B mpupose. [Ilpumenenue.

Henpenenbuble yrieBogopoapl. ODTUIECHOBBIA Pl HENPEACNbHBIX YIIEBOAOPOJIOB. OTHIIEH.
dusnueckue M XUMUYECKHE CBOWCTBA ATWieHa. Peakius npucoeauHeHus. KadyecTBeHHbIE
peakuuu. Peakuus nonumepuzaunu. [lomustunen. [Ilpumenenue stuiieHa.

ALIETWJICHOBBIA PSJlT  HENPEIEIbHBIX  YIVIEBOJAOPOJOB. AuetwieH. CBoilcTBa aleTHiICHA.
[Ipumenenue.

[IpousBonubie yriaeBoaoponoB. KpaTkuii 0030p OpraHMuYEcKUX COEIUHEHHM: OJHOATOMHBIE
CUpThl, MHOTOATOMHBIE CHHUPTHI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIE d(DUPBI, KUPBI, YTIEBOIDI,
aMUHOKHCIIOTHI, OeKku. Ponb 6e1koB B opranusme.

[loHnaTHe O BBICOKOMOJEKYISIPHBIX BemiecTBax. CTpyKTypa HOJHMMEpPOB: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb MOJINMEPU3ALINH. [lonustunen, MOJIMIIPOIIUJIEH,
MOJIMBUHUIXJIOPHU/L.

JlemoncTparmu. Moienu MoJIeKyll OpraHUu4eCKUX COSTUHEHU, CXeMBbl, Ta0IHIIbI.

I'openue yriaeBonopoaoB U 0OHApYKEHHE MPOTYKTOB UX TOPEHUSI.

OO6pa31pl HeTH U POTYKTOB UX MepepabOTKH.

BuzeoonsITsl 110 CBOMCTBaM OCHOBHBIX KJIACCOB BEIIECTB.

Pacuernpie 3amaun. YcraHoBieHHE mpocTeiiieil (GopMynbl BelECTBA MO MAaCCOBBIM JOJSM
3JIEMEHTOB.



KanengapHo-temaTuyeckoe IJiaHMPOBaHUE Y4eOHOr0 MaTepuaJjia no XuMmmuu 9 Kiacc
(2 yaca B Hees0, 68 YacoB B TeyeHHe ro/1a)

Ne Ha3Banue pa3nena Tema ypoka Koumnuec | /lata npoBenenust
TBO Iaan. | Dakr.
4acoB

1 IloBTOpEHHE BBoanblii uHcTpyKTaK o Th. 1
OCHOBHBIX BonpocoB | [leproauyeckuii 3aKoH u
Kypca 8 kiacca (5 4.) | nepuoauyeckasl CUCTeMa XUM.
anemenToB J. . MenaeneeBa B
CBETE CTPOCHHSI AaTOMOB
2 XuMu4eckas CBSI3b. Crpoenue | 1
BEIECTBA
3 OcHoBHBIE KJacchl HeopraHudeckux | 1
COEIMHEHUM: ux COCTaB,
KJaccudukaus
OcHoBHBIE KJIacChl HEOPraHuyeckux | 1
4 COEIUHEHNN: UX CBOMCTBA
5 Pacuérel o xumuueckum 1
ypaBHEHUSAM
6 Pa3zpea 1. CymHocTh OKHCIUTENBHO- | 1
Muoroo6pa3sue BOCCTaHOBHUTEJBHBIX peaxiuii.
XMMHYECKHX Oxucnutens. BoccraHoBUTENb.
peakuuii (14 4)
Tema 1.
Kinacenpurkanus
XMMHYECKHX
peakumii (6 1)
7 CymHocTh OKHUCIIUTENBHO- | 1
BOCCTaHOBUTEIBHBIX peaxIui.
Oxkucnurens. BocctaHoBUTE .
8 TemnoBoit  »ddext  xumuyeckux | 1
peakuuii. Ilonarue 00 9dK30-
SHJOTEPMUUYECKHUX PEaKIUsX.
9 CKOpOoCTh ~ XMMHUYECKHX peakuuid. | 1




@akTophl, BIUAIOIIAE HAa CKOPOCTH
XUMHYECKON peaKknuu.
KartanuzaTtopsl.

10

Ob6patumocTb peaKmui.
XUMHUYECKOE paBHOBECHE 51
CIIOCOOBI €r0 CMEIICHUSI.

11

Hucrpykrax no Th.
IIpakTnueckas padora Nel.
HN3y4yenue BJIUSHUSA yCJIOBHIH
NpoBeJeHUs XUMUYECKOH peakuuu
Ha e CKOpPOCTh.

12

Tema 2.
JIeKTPOJIUTHYECKAS
aucconuanus (8 u)

DNeKTPOIUTHYECKasT  JTUCCOLMAIINSL.
HNo#HEL. Kartnossl u AQHNOHEI.
DIEKTPOIUTH U HEAJIEKTPOITUTHI.

13

DNEeKTPOIUTHYECKAsT  JUCCOLUAIUS
KHCJIOT, IIeI0Yeil B COJIeH.

14

CunbpHble U ciadble 3JIEKTPOJIMTHI.

15

Peakniuu monHoro oomeHa. YcioBus
IIPOTEKAHUS peakuuii HOHHOTO
oOmMmeHa.

16

XUMHYEeCKHEe CBOMCTBA OCHOBHBIX
KJIacCOB HEOPraHMYECKUX
COEeIUHEHNN B CBETE
MIpEeACTaBICHUI 00
3JIEKTPOJIUTUYECKON  JUCCOLMALIMHI
HOKHCIIMTEIIFHO-BOCCTAHOBHUTEIIBHBIX
peaKkuusx.

17

I'maponms coneit.

18

HHcTpyKTaK o Thb.
IIpakTnyeckas padora Ne2.
Pemenne IKCIEPUMEHTATbHBIX
3aga4 no teMe «CBoiicTBa KHCJIOT,
OCHOBaHHUM " coJieii KaK
JIEKTPOJTUTOBY.

19

KonrposabHas pabdora Nel mo
TeMaM «Knaccnpurkanus
XHUMHYECKHX peakuuiin» )/ |
«JIeKTPOJIMTHYECKASA

JHCCOLM AU,

20

Pazpea 2.
MHuoroobpa3zue
BewiectB (414). Tema
3. I'anorensi (5 4)

[Tonoxenue HEMETAJIJIOB B
MIEPUOINYECKON CHUCTEME JINGE
MenneneeBa, oOIMEe CBOWCTBA U
CTpPOEHHE atomoB. ['asorensl:
¢buznueckune u XUMHUYECKUE
CBOICTBA.

21

Xnop. CpoiicTBA M NPUMEHEHHE
XJIopa.

22

Coenunenus rajlOreHoB.
XJIOPOBOJOPOA.

23

Conguag KHUCIIOTa U €€ COJIH.

24

HNucTpyKTa) mno Thb.




IIpakTnueckass padora Ne 3.
IHosyuyenne coIsiHOM KHCJIOTHI H
HU3yYeHHe e¢ CBOMCTB.

25 Tema 4. Kuciopogu | Kucnopon u cepa. Ilonoxenune B |1
cepa (S54) MEPUOINYECKOMN cUcTeMe
XUMUYECKUX DIIEMEHTOB, CTPOCHHE
MX aTOMOB .

26 CBolicTBa U IPUMEHEHHUE CEPBI. 1

27 Coenmunenust cepbl:  cepoBojopon, | 1
CEepOBOIOPOIHAS KUCJIOTA.
Cynbhusl.

28 Oxcun cepri(IV). Cepuucras | 1
KUCJI0Ta U €€ COJIU.

29 HNucTpykTax no 1
Th.IIpakTuyeckas padora Ne
4.PemieHue dKCNEPUMEHTATbHBIX
3aaay4 no teme «Kucjopoa u cepay.

30 Tema 5. A3oT u A30T: ¢usnyecknme u xmmmyeckue | 1

docdop (8 u) CBOICTBA. Oxcupl aszora.
KpyroBopoT aszora B mpupoe.

31 AMMMaK. 1

32 HNHcTpykTam no Th. |1
IIpakTuyeckas padora 5.
[lonyuenne ammuaka H HU3y4yeHUE
€ro CBOMCTB.

33 Conu aMMOHHUSL. 1

34 A30THasi KHUCIOTA. 1

35 Conu azotHoM kucinotel. Xumus B | 1
CEIbCKOM  XO3sicTBE.  A3OTHBIE
yInoOpeHus.

36 docdop: duzndeckue U xumMudeckue | 1
cBoiictBa. Kpyroopor dochopa B
npupoJie.

37 Coenunenus docdopa: okcun | 1
dochopa  (V), oprodochopHas
kuciaota u ee comu. DocdopHbie
ynoopeHus.

38 Tema 6. Yraepoa u VYrnepon. ®usuueckue cBoiicTBa. | 1

KpeMmHuii (9 4) Amnotponust  yriaepoja: ajaMas,
rpauT, KapouH, QyrIepeHsl.

39 Xumuueckue cBoicTBa  yriepoza. | 1
AncopOuus.

40 Coenunenus  yraepoja: okcun | 1
yriepona  (II). VYrapHslii ras,
CBOI{CTBa, ¢bu3nonoruueckoe
JIeiCTBUE Ha OPraHM3M.

41 Oxcun yrnepoga (IV).Yrnekucnsrit | 1
ra3. YroJjibHas KUCJIOTa U €€ COJU.
KpyrosopoT yrneposna B mpupofe.

42 HNucrpykrax no Th. 1




IIpakTnueckass padora Ne 6 .
[Monydyenne oxcuna yruaepona(lV)
U HM3y4YeHUe ero CBOIHCTB.
Pacno3HaBanue KapOOHATOB.

43 KpemHuuii u ero coeguHeHus.. 1

44 Oxkcun yrnepoma (IV).Yraexkucnsiii | 1
ra3. YToJIbHas KHUCIIOTa U €€ COJIH.
KpyrosopoT yriepoma B mpupoe.

45 HNucrpykrax no Th. 1
IIpakTnueckas padora Ne 6 .
MMony4yenune oxcuaa yriaepoaa(lV)
U HM3y4YeHUE ero CBOWCTB.
Pacno3HaBanue kapOOHATOB.

46 KonTpoasnasi pabora Ne2 no 1
Teme «HeMmeTamiby.

47 Tema 7. O01mue [Tosoxenue METAJIJIOB B|1

CBOMCTBA META/UIOB MEePUOIUYECKOMN cucTeme
(14 4) XUMHUYECKUX 3JIEMEHTOB .N.

MenneneeBa. O6mue ¢uznueckne
CBOMCTBa METAJJIOB.

48 Mertannsl B mnpupone u  obmue | 1
CHoCOObI MX MOJIyYEHHUSI.

49 O0mue  XUMHUYECKUE cBoiicTa | 1
METaJJIOB: pEaKkIUH ¢ HeMeTaJlJlaMH,
KHCIIOTaMH, COJISIMHU.
BoccranoButenbHbIe CBOICTBa
METAJUIOB. DJEKTPOXUMUYECKUN PSI
HaNpPsHKEHU METAJUIOB.

50 CruiaBbl. 1

51 [llemouHbIe METAILIEL. 1

52 [llenoyHo3emMenpHbIe METa/UIBl B uX | 1
COE/IMHEHUSI.

53 Baxueiine coequHEHNS KaJbLIUs. 1
JKecTkoCTEL BOOEL.

54 ATIOMHUHMI. 1

55 AMdoTtepHOCTB OKcHJa u|l
TUAPOKCUAA ATFOMHHUSL.

56 Keneso. 1

57 Coenuuenust »xeie3a U UX cBoicTea:: | 1
OKCUJBI, THUIPOKCUIBI U  COJHU
xene3a(ll u II). Koppo3us meramios
U crocoObl 3alUThl OT KOPPO3HH.

58 HNucTpykTamx no Th. |1
IIpakTH4eckas padora 7
Pemenue IKCIEPUMEHTAIbHBIX
3a7a4 no Teme «Merasuibl U MX
COeTUHEHHUS.

59 O6oOmaromuii  ypok mo Teme | 1
«Metaibh»

60 Konrpoabnas padora Ne3 mo teme | 1

«Ooume cBOMiCTBAa METAJJIOBY




61

Paznea 3. Kparkuii
0030p BazkKHeHIIUX
OpPraHu4YecKux
BemlecTB (84)

CtpoeHue OpraHMYeCKUX BEIECTB.
I'omonorus u HA30MEPHUSL.
Hctounnku YIJIEBOIOPOIOB:
MIPUPOIHBIN ra3, HePTh, YTOJIb.
[Ipenenbuble yraeBoaopoabl (MeTaH,
9TaH).

62

Henpenenbubie YTII€BOJOPOIBI
(3TUIIEH)

63

Kucnopozgcoaepxamue CcoeaUHEHHUs.
CrupTsl (metanon, 3TaHOJI,
TIIUICPHH),

64

KapboHoBbie ~ KuCHOTHI (yKCycHast
KHCJIOTa, AaMHMHOYKCYCHasl KHCJIOTa,
CTeapuHOBAsl U OJIEMHOBAsI KUCJIOTHI).
Cnoxusie >¢upsl. buonornuecku
Ba)KHbIE BelecTBA. JKUpBL.

65

YrneBoasl (Tar0K03a).

66

benku. Xwumwus 51 310POBBE.
BurtamuHsI. JlekapcTBEeHHBIE
BEILIECTBA.

67

O6oOmaromuii  ypok 10  TeMe
«Baxnenmue OPraHUuYeCcKHUe
COEJIMHEHUS.

68

Hrorosasi KOHTpoOJIbHAsE padora 3a
KYPC XMMHMH OCHOBHOI IIKOJIbI.




