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YUHTEJIb XUMUU



IlosicHuTeILHAS 3aMUCKA
HOpMaTI/IBHO - IpaBoBasi OCHOBA IMPOrpaMmabl

HopMmaTuBHO-TIpaBOBYIO OCHOBY HACTOSAIICH MPOTPAMMBI 110 YUeOHOMY IIPEIAMETY

« XUMHsSD COCTABIISIOT CICAYIOIINE TOKYMEHTHI:

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

®epnepanbublii 3ak0oH 0T 3 aBrycta 2018 . No 317-®3 «O BHeCEHUU U3MEHEHHI B CTAThU
11 u 14 ®enepanbroro 3akoHa «O0 oO6pazoBanuu B Poccuiickoit denepanumy;

npuka3 MunucrepcTBa oOpazoBanusi U Hayku Poccuiickoit @enepanuu ot 17 nexaOps
2010 1. No 1897 «OO6 yrBepxkaeHUU (enepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00ImIero oopasoBaHus» (B pemakiuu npukaza MuHoOpHayku Poccun ot
31 nexabps 2015 r. Ne 1577);

npuka3z Munucrepersa npocsemienus: Poccuiickoit @enepanuu ot 31 mas 2021 r. Ne 287
«O0 yTrBepkaeHNH (PeaepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEeNbHOTO CTaHapTa OCHOBHOTO
o011ero 00pa3oBaHUs»

[Iporpamma pa3paboTana Ha ocHOBe TpeOoBaHull DenepalbHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeIbHOTO CTaHIAapTa OCHOBHOTO OO0ImIero 00pa3oBaHUsA K pe3ylbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTenbHOW MPOrpaMMbl OCHOBHOTO oOmiero oOpa3oBaHMsl MO y4eOHOMY
npeaMeTy «XuMus», BXOAIIEMY B oOpa3oBaTenbHYI0 o001acTh «EcTecTBeHHO-HAYy4YHBIC
MIPEIMETHI».

Paboyas mporpaMma coctaBieHa B COOTBETCTBHH C TIPOTPAMMOM 1O XUMHH TPEAMETHOU
nuaun  yaeOnukoB [.E.Pymsutuca, O.I®enpamana. 8-9 xkmaccel: ydeb. mocobue ist
obmeoOpazoBat. opranuzanuii /H.H.I'apa. — 3-e u3n., nmepepad. — M.: IIpocBemenne, 2019. — 48
C.

Pa3znesn. 1 O0masi XapakTepuCcTHKA Y4eOHOI0 NpeaMera.

Henn:

CO31IaTh YCJIOBHS JUIS TIPOSIBJIICHUS M Pa3BUTHUS CIIOCOOHOCTEH M MHTEPECOB pEOCHKA;

e chopMHUpPOBATh JKEIAHUE M YMEHUE YUUTHCS U HA 3TOW OCHOBE OOCCIICYHMTH PAa3BUTHE Y
pebeHKa YyBcTBa COOCTBEHHOTO JIOCTOMHCTBA,

e MOTHBHMPOBATh HHTEPEC K 3HAHHSIM U CAMOTIO3HAHHMIO;

e 0Ka3aTh MOMOIIIb B IPHOOPETEHUH OTIbITA OOILICHUSI U COTPYIHHUYECCTBA;

e c(hopMuUpOBaTh NEPBHIC HABBIKU TBOPUYECTBA;

e 00eCneunTh I0OCTATOYHO MPOYHYIO 0A3UCHYIO 001IC00pa30BaATEIbHYIO IOATOTOBKY.

e 00ecneuuTh MOJTy4eHUE BBIITYCKHUKAMH Ka4eCTBEHHOTO oOpa3zoBaHwus,
MOATBEPKIAEMOr0  pe3yibTaTaMHu He3aBUCUMOW okcrepTusbl EID, pesynabTaramu
MOCTYIUICHUST B  TNPECTIXKHBIC y4eOHbIE 3aBEACHUS  BBICIIETO M CPEIHETO
pohecCHOHAIBHOTO 00pa30BaHUS

e o0ecmeunuTh  pa3BUTHE  TEOPETHUYECKOTO  MBINUJICHWS] W BBICOKUW  YpOBEHB
OOIIEKyIbTYPHOTO PA3BUTHS;

3apaum:

e dopmupoBaHHUE y yUyalIMXCS 3HAHUS OCHOB XMMHUUYECKON HAyKU: BaXXHEHIIUX (haKTOPOB,
MOHATHH, XWMHUYECKUX 3aKOHOB U TEOPHid, S3bIKa HAyKH, JOCTYIHBIX 0000IIeHUI
MHPOBO33PEHUYECKOTO XapaKTepa.

e Pa3Butue ymeHuil HaOMIOAATh U OOBSACHATH XUMUYECKUE SIBICHUS, MPOUCXOMSIINE B
pHupoie, 1ab0paTopuu, B MOBCETHEBHOM KU3HU.

e @opmupoBaHHE CHEHUANBHBIX yMEHUN: oOpamarbcs ¢ BEIIECTBAMHU, BBIMOIHSThH
HECJIOKHBIE SKCIIEPUMEHTHI, COONIo/Ias TMPaBWIM TEXHUKH O€30MaCHOCTH;, TPaMOTHO
MPUMEHAITh XUMUYECKHE 3HAHMSI B OOIIIEHUU C MPUPOJION U B MOBCETHEBHOM JKU3HH.



e PackpbITHE T'yMaHUCTUYECKOM HAIPaBICHHOCTH XHMHH, €€ BO3pPaCTalolled poju B
pelIeHNH TJABHBIX MPOOJEeM, CTOSIIMX MEepe]] YeJIOBEYECTBOM, M BKJIAZa B HAYYHYIO
KapTUHY MUDA.

o PasBurue suMuHOCTH OOy4arOUUMXCA: HMX MHTEIUIEKTYyalbHOE W  HPAaBCTBEHHOE
COBEpILIEHCTBOBaHUE, (OPMHPOBAHWE y HHUX TyMAaHUCTUYECKUX OTHOIICHUH U
9KOJIOTMYECKH LI€JIEeCO00pa3HOro IoBeAeHUuss B ObITYy M B IIpoliecce TPYAOBOM
JeSITEIbHOCTH.

Mecto y4yeOHOro mpeamera «XumMus» B Y4eOHOM IJIaHe: 0COOEHHOCTb Kypca XUMUU
COCTOMT B TOM, YTO JJISI €ro OCBOCHHs OOydarolmuecs: JOJDKHBI 00iagarb HE TOJBKO
ONpPEENEHHBIM 3aIlacoM IPEABAPUTENBHBIX €CTECTBEHHO-HAYyYHBIX 3HAHWM, HO U JIOCTaTOYHO
XOPOIIO PA3BUTHIM a0CTPAKTHBIM MBIIIJICHHEM. JTO SIBISIETCS TJIABHOW MPUYUHON TOTO, YTO B
y4eOHOM IUIaHE OJTOT NpPEeIMET TMOABIAETCA MOCIECIHUM B Py €CTECTBEHHO-HAYYHBIX
TUcUMIUIMH. JlaHHBIA mpenMeT Oa3upyeTcsl Ha 3HAHMUAX W YMEHMSIX INOJY4YEHHbIE HA YpOKax
OKpPY’KaIoIllero Mupa, Onosioruu, GU3NKu, MaTEMaTUKH.

B cootBercTBUM ¢ yueOHBIM IJIAHOM IIKOJIBI HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
xuMHs (0a30BBIM ypOBEHB) U3ydaeTC:

9 kiace — 68 yacoB B roj (2 yaca B HEIENI0), KOHTPOJILHBIX paboT — 4, IpakTH4YecKux paboTt-7,
(hopma UTOTOBOM aTTECTAIMK - KOHTPOJIbHASI paboTa B hopMarte TecT.
IlinannpyemMsblie pe3yjbTaThl OCBOCHHUS Y4eOHOI0 npeaMera « XuMHs».

JINYHOCTHBIMH Ppe3yJbTATAMH H3Y4YEHHUS IMpeaMeTa «XUMHUS» SIBISIIOTCS CIEAYIOIINe
YMEHHUS:

[TocTenenHo BrICTpanBaTh COOCTBEHHOE II€JIOCTHOE MHUPOBO33pPEHHE:

— OCO3HaBaTh COBPEMEHHOE MHOrooOpas3ue THUIOB MHMPOBO33PEHUS, OOIIECTBEHHBIX,
PENUTHO3HBIX, ATEUCTHYECKHUX, KYIbTYPHBIX TPAAMLMMA, KOTOpPHIE OMNPEAENsIOT pa3HbIe
00BSCHEHUS MPOUCXOASIIETO B MUPE;

— ¢ yu€TOM 3TOro MHOrooOpas3usi MOCTENEHHO BbIpaOAThIBATh CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBI€ KU3HEHHBIE BOMIPOCHI, KOTOPBIE CTABUT JIMYHBIN )KM3HEHHBIHN OIIBIT;

— YYUTBCAd IMpHU3HaBaTb IIPOTHUBOPCUHUBOCTH H He?)aBepH_IéHHOCTI) CBOUX B3IJI1II0B Ha MHDP,
BO3MOXHOCTBb X U3MCHCHHMHI.

VYuThCcs HCIOJIB30BaTh CBOU B3I bl HA MUP IJIA 00BIACHEHHS Pa3JIMIHBIX CHTyaHHﬁ, peUICHUA
BO3HHKAIOIINUX HpO6JICM W U3BJICUCHUS )KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOU HHTEPCChI, HAXOJUTh MU H3Yy4YaTb B yqe6HI/H<ax 10 pPas3sHbIM MOpE€aAMETaM
MaTcpural (I/IS MaKCI/IMYMa), I/IMCIOH_II/Iﬁ OTHOIICHUEC K CBOUM MHTCpPECAM.

Hcnonb30BaTh CBOM MHTEPECHI Ui BHIOOpAa MHAMBHIYaTbHON 0O0pa3oBaTENbHON TPAEKTOPHH,
MOTEHIMATBLHON OyAyIIel mpodeccuu U COOTBETCTBYIONIETO MPO(UILHOIrO0 00pa30BaHus.

HpI/IO6peTaTb OIIBIT Y4aCTUd B ACJIaX, HPUHOCAIIUX MTOJIb3Y JIFOASAM.

YuuTbcs €caMOCTOATENbHO BBIOMpATh CTWUJIb TOBEJACHHS, MPHUBBIUKHU, OOECIEUHBAIOIINE
Oe3omacHbIil 00pa3 KU3HU M COXPaHEHUE 3JI0POBbS — CBOETO, a TaKkKe ONM3KUX JIOJeH U
OKPYXAaIOILIUX.

VYUuThCs CaMOCTOSITEIBHO NPOTUBOCTOSTH CHTYAIlMsSM, IPOBOLMPYIOMIMM Ha IOCTYIKH,
KOTOPBIE YTPOKAIOT O€30MACHOCTH U 3[J0POBBIO.

BLI6I/IpaTB MOCTYIIKH, HALCJIICHHBIC Ha COXPAaHCHHUC U 6epe>1<Hoe OTHOILICHUC K IIpHUpPOAC,
0COOEHHO )KHBOﬁ, n3oeras MMPOTHUBOIIOJIOXKHBIX IMOCTYIIKOB, IOCTCIICHHO Yy4YaCb W OCBanBad
CTPATCTUIO PALlTMOHAJIBHOTO TPHUPOAO0II0JIb30BAHU.

Yauthes y6C)K,[[aTB APpyrux Ioaei B HeO6XO,Z[I/IMOCTI/I OBJIaACHUA CTpaTCFHCf/'I palrOHAJIBLHOTO
IprUpOA0II0JIb30BaAHU.



Hcnonp30BaTh 9KOJIOTHYECKOE MBIIIICHHE U BHIOOPA CTpAaTEernu COOCTBEHHOTO TOBEACHUS B
KauyeCTBE OJIHOM M3 LIEHHOCTHBIX YCTaHOBOK.

CpencTBoM pa3BUTHSI JIMYHOCTHBIX PE3YJIbTATOB CIY)KAaT Y4eOHBIH MaTepual U MPOAYKTHBHBIE
3aJaHus ydeOHMKA, HalleJICHHbIE Ha 6-10 JIMHUIO Pa3BUTHS — YMEHHE OIICHMBATH IOBEICHHE
YeJIOBEKA C TOUKU 3pEHUS] XUMUYECKOM O€301IaCHOCTH 110 OTHOILEHUIO K YEJIOBEKY U IIPUPOJIE.

MertanpeAMeTHBIMH DPE3yJIbTaTaMU HU3Yy4YeHHsS Kypca «XuUMUs» sBIseTcs (HOopMHUpOBaHHE
YHUBEpCaJIbHBIX yueOHbIX AericTBuil (YVY /).

PeryasituBubie YY/I:

CamocrosTeTbHO 00HAPYKHUBATH U (POPMYIUPOBATH MPOOJIEMY B KIACCHOW M MHIUBHIyaTbHON
y4eOHOM 1€ TEIbHOCTH.

BoeiaBurate Bepcuu pelieHus IpoOJieMbl, OCO3HAaBaTh KOHEUYHBIH pe3yabTaT, BBIOMPATH W3
MIPEJIOKEHHBIX U UCKaTh CAMOCTOSITEIILHO CPEJICTBA JOCTHKECHMS LIEIIH.

CocTaBnaTh (MHAUBUAYAIBHO WIN B TPYIIE) IJIaH PelieHUs TPpoOieMbl (BBITIOJHEHHSI IPOEKTA).
[TonOupath Kk Kaxa0i mpobaeme (3amade) aieKBaTHYIO €l TEOPETUUECKYIO MO/IENb.

PaboTas mo npemoKeHHOMY H CaMOCTOSITEIbHO COCTABIICHHOMY ILIaHY, HCITOJIb30BaTh HAPSIITY C
OCHOBHBIMM U JIOTIOJIHUTENBbHBIE CpEACTBAa (CIpaBOYHAs JIUTEpaTypa, CIOXKHbIE HPUOOPHI,
KOMIIBIOTED).

[1nanrpoBaTh CBOIO HHAUBUAYAIBHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

PaboTaTh 10 CaMOCTOSITEIIFHO COCTaBICHHOMY IUIaHY, CBEPSISICh C HUM U LIEJIBIO JESITeIHbHOCTH,
UCTIPABJIsisl OMIMOKH, MCIONB3Ys CaMOCTOSITENFHO TOAO0OpaHHBIE CpelcTBa (B TOM 4YHCIE U
Wutepner).

CB00OTHO MOJIH30BATHCS BEIPAOOTAaHHBIMU KPUTEPUSIMH OLIEHKU U CAMOOLIEHKU, UCXOS U3 LIEeTH
Y UMEIOUINXCS KPUTEPUEB, pa3inyas pe3ylbTaT U criocoObl 1eHCTBUI.

B X0J€ NpEACTaBJICHUSA IIPOCKTA AaBaTh OLICHKY €I0 pE3yJIbTaTaM.

CaMoCTOSTEeNILHO OCO3HaBaTh IIPpUYXHBI CBOCro ycClriexa HMJIM HCYCIIEXa W HaXOJUTh CIIOCOOBI
BBIXOJa U3 CUTYyalluW HEYCIIEXA.

VYMeTh OIIEHUTH CTEICHD YCIICITHOCTHU CBOEH HHHHBHHyaﬂBHOﬁ 06p830BaTeJ'IBHOI7I JACATCIIbHOCTH.

Z[aBaTb OLCHKY CBOHUM JIMYHOCTHBIM KAaYCCTBAM U YCPTaAM XapaKTCpa («KaKOB H»), OIIPCACIIATh
HaIIpaBJICHUA CBOCT'O pa3BUTHUA («KaKI/IM s X049y CTaTb», «4TO MHE IJId 3TOTO HAJA0 C,Z[GJ'IEITL»).

CpenctBoM (GopMHUPOBaHUS PETYIATUBHBIX Y'Y/l ciiy)XaT TEXHOJOTUs MPOOJEMHOTO JUajIora Ha
JTane M3y4eHUs HOBOTO MaTepHajia M TEXHOJIOTHS OILIEHUBAHUS 00pa30BaTEIbHBIX HOCTHKCHUH
(y4eOHBIX yCIIEXOB).

ITo3naBartenbHbie YY /:
AHanu3upoBaTh, CPABHUBATH, KIACCU(PHUIIMPOBATH U 0000IIaTh TIOHATHS:

- HaBaTb OMNPCACIICHUC TOHATUAM Ha OCHOBC H3YUCHHOI'O Ha PA3JIMYHBIX IMPEAMCTAX yqe6H0r0
Marepuaia,

- OCYHICCTBJIATD JIOTHYCCKYIO OIICPALIUI0 YCTAHOBJICHHUA POAO-BUIOBBIX OTHOIJ_IeHI/II\/’I;

- 0000maTh TMOHATHS — OCYIIECTBISATH JIOTMYECKYIO ONEpalldi0 Tepexoaa OT TMOHSTHUS C
MEHBIIUM 00BEMOM K HOHSITUIO ¢ OOJIBIIUM OOBEMOM.

CTpouTh JOTMYECKOE pACCYXIEHUE, BKIIOYAIOUIEE YCTAHOBJICHUE HPUYMHHO-CIEICTBEHHBIX
CBS3EN.



Co31aBaTh MOJIENH C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa, MpeoOpa3oBhIBATH
MOJIEJIH C LIEJIbIO BBISBICHUS OOLIUX 3aKOHOB, OIIPEIEISIOIINX JaHHYIO IPEMETHYIO 00J1aCTh.

[IpencraBnsaTs nHGOPMAIMIO B BUJE KOHCIIEKTOB, TAOIHII, CXeM, Ipa(uKoB.

[IpeoOpazoBeiBaTh MH(MOPMAIIMIO W3 OJHOTO BHJA B JPYrod W BEIOMpATh YAOOHYIO st ceOs
dbopmy dukcanuu u npeacrapieHus nHbpopmaiuu. [Ipeacrapnsate HHGOPMAILIUIO B ONITUMATLHO N
(dopme B 3aBHCHMOCTH OT ajJpecara.

[ToHumasi mO3UIIMIO APYroTo, pa3ivyaTh B €r0 peud: MHEHHE (TOUKY 3pPEHHS), JOKA3aTeIbCTBO
(aprymeHTsl), (haKkThl; TUIIOTE3bl, AKCHOMBI, TEOPUHU. JIJIs1 3TOr0 CaMOCTOSITENIbHO MCIIOIh30BAThH
pasiuyHbIe BUBI UTEHUS (U3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTEIBHOE, IOMCKOBOE), IPUEMBI
CITyILIaHUS.

CamoMy co3/1aBaTh HMCTOYHMKM WH(POPMAllMM pa3HOTO THUMA W IS Pa3HBIX ayIUTOPHH,
co0mo1aTh UHPOPMAIIMOHHYIO TUTUEHY U TIPaBUiIa UHPOPMAIIMOHHON 0€301aCHOCTH.

VYMeTh HCIIOJIB30BaTh KOMIIBIOTCPHBIC 1 KOMMYHUKAIIMOHHBIC TCXHOJIOTUH KaK UHCTPYMCHT IJId
JOCTHIXCHHA CBOUX IICJ'ICfI. YMmeTh BI>I6I/IpaTI> AICKBATHBIC 3aJa4€ MWHCTPYMCHTAJIbHBIC
IIporpaMMHO-alIapaTHbIC CPEACTBA U CCPBHUCHI.

CpenctBoMm  (opmupoBaHus To3HaBaTelbHbIX YVY]I ciuyxar y4eOHBIM wmaTepuan U
MPOAYKTUBHBIC 3aJaHUs yIeOHMKA, HalleJIeHHbIe Ha 1—4-11 TMHUM pa3BUTHS:

- 0CO3HAHHE PoJiu BemiecTB (1-g TUHUS pa3BUTHSA);

- paccCMOTpeHHe XUMUYECKHUX MPOLECCOB (2-5 IMHUS PA3BUTHUSA);

- UCTIOJIb30BaHUE XUMHYECKUX 3HAHUH B OBITY (3-5 TUHUS PA3BUTHSA);

- 00BSICHEHHE MHUpPA C TOYKH 3PCHUS XUMHUH (4-5 TMHUS PA3BUTHS);

- OBJIICHHE OCHOBAMHU METOJIOB €CTECTBO3HAHUS (6-51 JINHUS Pa3BUTHSA).
KommynukatuBHbie YY /I

OTtcTauBasi CBOIO TOUKY 3pEHHS, IPUBOJAUTH aPTyMEHTHI, IOATBEPkKAast UX (paKTamHu.

B nuckyccuu ymeTh BBIIIBUHYTH KOHTPAapryMeHTHI, nepedpasupoBaTh CBOIO MBICIH (BaJICHUE
MEXaHHU3MOM SKBUBAJICHTHBIX 3aMEH ).

Y4uTbCS KPUTUYHO OTHOCUTBCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATH OIIMOOYHOCTh
CBOEr0 MHEHHUS (€CIIM OHO TAKOBO) ¥ KOPPEKTHUPOBATH €TO.

[ToHumas mo3UIMIO APYroro, pa3iuyaTh B €0 peud: MHEHUE (TOYKY 3pEeHHs ), T0Ka3aTeIbCTBO
(aprymenTsl), GaKThl; TUTIOTE3bl, AKCHOMBI, TEOPHUH.

YMeTh B3IVIIHYTH Ha CUTYyalluio C WHOM MO3ULIMH U JA0oroBapmuBaTbCia C JIIOAbMHA MWHBIX MO3HUIUM.

CpenctBoM ¢GopMUpOBaHHMS KOMMYHHMKATHBHBIX Y VY[ ciykar TeXHONOTHS MPOOIEeMHOIO
nuanora (moOyKJaromMi M MOABOAAIIMKM Jauanor) u paboTa B MalbIX TIpYIINax, TaKxKe
WCIIOJIb30BAHNUE HA YPOKAX AJIEMEHTOB TEXHOJIOTHUHU MPOYKTUBHOTO YTECHHUS.

IIpenmeTHbie pe3yabTaThl:

1) mpeacraBneHue 0 3aKOHOMEPHOCTSAX U TIO3HABAEMOCTH SIBJICHUN MPUPOJIbI, TOHUMaHUE
OOBEKTUBHON 3HAYUMOCTH OCHOB XHMMHUYECKOW HayKM KaKk OONacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIed KyIbTYphl M MPAKTUYECKOW AEATETHbHOCTH 4YeJOBeKa B
YCIOBUSAX COBPEMEHHOTO OOIIECTBAa; MOHMMAHWE MECTa XUMHUHU CpPeld JPYIHX €CTECTBEHHBIX
HayK,

2) BIaJieHWe OCHOBaMHU MOHSITHUIHOTO anmapaTta U CUMBOJIMYECKOTO S3bIKa XUMHUU IS
coctaBieHus: (popMysl HEOPraHUYECKUX BEIIECTB, YPABHEHUN XUMUYECKUX pPEaKIUi; BIIaJICHHE
ocHoBaMu xuMuueckoil HomeHknatypel (IUPAC u TpuBHanbHOIM) M YMEHHE HCIOJIb30BATh €€



JUIS pelIeHUs y4eOHO-TI03HABATEIbHBIX 33/1a4; YMEHUE UCIOIB30BaTh MOJICIH I O0BSICHEHUS
CTPOCHHS aTOMOB U MOJICKYJI;

3) BiaieHUE CUCTEMOM XMMHUUYECKHX 3HAHUN U YMEHUE MPUMEHATH CUCTEMY XUMUYECKUX
3HaHUH, KOTOpas BKJIFOYACT:

- BOKHEUINIME XUMHYECKHE MOHATUS: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
MPOCTOE U CIOKHOE BEIIECTBO, OJTHOPOIHAS U HEOJHOPOHASI CMECh, OTHOCHUTEIIbHBIE aTOMHAs U
MOJIEKYJIIpHAsE MacChl, KOJWYECTBO BEIIECTBA, MOJb, MOJSIpHAsh Macca, MOJISIPHBIH 00BeM,
OKCHJI, KHCJIOTA, OCHOBAaHUE, COJb (CpedHss), XMMHUYECKas pPEaKIus, PEakluu COCIAUHCHHS,
peaKuu pa3ioKCeHHs, PEaKIUd 3aMEIICHHS, peakluu OOMEHa, TeTuIoBOW 3(PdeKT peakmww,
9K30- W DHJAOTEPMHUYECKHUE PEAKIUH, PACTBOP, MAaccoBas J0JiI XHUMHUYECKOTO DJEMEHTa B
COCIMHCHUH, MaccoBasi JI0Jisl U MPOLICHTHAsI KOHIICHTPAIMs BEIIECTBA B PACTBOPE, SAPO aToMma,
JNIEKTPUYECKUN CIIOW aToma, aTOMHasi OpOWTalb, pPaaWyC aroMa, BaJICHTHOCTb, CTEIEHBb
OKUCIICHUs, XHMMHUYECKasi CBs3b, OJJIEKTPOOTPUIIATEILHOCTh, TOJSIpHAsT M  HEMOJspHas
KOBAQJICHTHAS CBsI3b, HOHHAS CBSI3b, METAJUIMUECKAs CBSI3b, KPUCTAJUTMYECKAsI penieTka (aToMHas,
WOHHAs, METAJUTMYECKasi, MOJICKYJsipHasi), MOH, KaTUOH, aHUOH, DJEKTPOJUT M HEDJIEKTPOJIHT,
ANIEKTPOJIUTAYECKAsT ~ JTUCCOIMAlMsA,  PEAKIUW  HOHHOro  OOMEHa,  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, OKUCIUTEIh U BOCCTAHOBUTENH, OKHCIICHHE U BOCCTAaHOBJICHHE,
ANIEKTPOJIN3, XHMHYECKOE paBHOBECHE, OOpaTUMble W HeOoOpaTUMBIE pEaKIUU, CKOPOCThH
XMUMHUYECKON peakIiy, KaTaausarop, npeneiabHo gomyctumast koHueHrpanus (IIIK), kopposus
METaJIJIOB, CILIABHI;

- OCHOBOTIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXPAHEHHUS MAcCChl, IEPHOIUIECKUNA 3aKOH
JI.1. MenpeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aK0OH ABOTAJIpo;

TEOPUU XUMHH: aTOMHO-MOJICKYJSIpHAsT TEOPHS, TEOPHUS DICKTPOJIUTUUYECKON IUCCOIMAIINH,
MPEACTABICHUS] O HAay4YHbIX MeETOJaX II03HAaHUSA, B TOM YHCIIE SKCHEPUMEHTAIbHBIX U
TEOPETUYECKUX METO/IaX MCCIIEJOBAHUS BEIIECTB U U3yYEHUSI XUMUUYECKUX PEaKLIN;

4) mpencTaBlICHHE O TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHUX JJIEMEHTOB
(pamuyc aTtoma, SJIEKTPOOTPHUIIATEIBHOCTH), MPOCTHIX M CIIOKHBIX BEHIECTB OT IOJOMKEHUS
saneMeHToB B Ilepuoamueckoil cucreme (B MajiblX IEpHOJaX M TJIABHBIX MOATPYIIax) U
AIIEKTPOHHOTO CTPOEHHUS aToMa; YMEHHE OOBSCHATH CBA3b IIOJIOKEHUS JJIEMEHTa B
[lepnoanueckoil cucrteMe C YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHHMSI aTOMOB XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsij sA1pa, OOIIee YUCIO IEKTPOHOB), pACIpPEICIIEHUEM JIEKTPOHOB 110
SHEPreTUYECKHMM YpPOBHSM aTOMOB INEPBBIX TpPEeX MEPUOJOB, Kalusd M  KaJdbLus;
KJIaCCU(UIIMPOBATH XUMUYECKUE DTIEMEHTHI;

5) ymenue kiaccupUIUpPOBATH XUMHUYECKHE 3JIEMEHTHI, HEOPraHMYeCKHE BEIIECTBA U
XUMUYECKUE PEAKLINH; OIIPEIEIATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKHUX 3JIEMEHTOB,
BHUJI XMMHMYECKOM CBSA3M U TUIl KPUCTALUIMYECKOW CTPYKTYphl B COEIMHEHMSX, 3apsj] HOHA,
XapakTep cpelsl B BOJHBIX pAacTBOpax BemIECTB (KUCIOT, OCHOBAHUil), OKUCIHUTENb U
BOCCTAHOBHTEIIb;

6) yMmMeHHe XapaKTepu3oBaTh (PU3WYECKHE M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(Kucnopo, 030H, BOJIOpoa, TpaduT, anMas, KpeMHHil, a3o0T, hocdop, cepa, XJIop, HATPHL, Kaui,
MarHuii, KaJbliUii, aTIOMUHUHN, KEIe30) U CIIOKHBIX BEIIECTB, B TOM YHCIE HUX BOJHBIX
pacTBopoB (BOJa, aMMHAK, XJIOPOBOJOPO/I, CEPOBOIOPOA, OKCUABI U THIPOKCHUIBI METaLIoB I -
ITA rpynmn, amromunus, meau (1), nunka, xenesa (II u I1I), oxcuast yrnepona (I u IV), kpemuus
(IV), azota u dochopa (Il u V), cepsr (IV u VI), cepHucras, cepHasi, a30THCTas, a30THa,
dbocdopHas, yroiapHas, KpeMHHEBas KHCIOTa U WX COJHM); YMEHHE IMPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX COCTaBa M CTPOEHMS, IPUMEHEHHUE
BEILIECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb IMPOTEKAHUS XUMUYECKUX MPEBpPALICHUN
B Pa3IMYHBIX YCJIOBUSIX, BIUSHUE BEIIECTB U XMMUYECKUX MPOIIECCOB HA OPraHU3M UYeJOBEKa U
OKPYXAIOIIYIO IPUPOJIHYIO CPENY;

7) yMEHHE COCTaBISTh MOJICKYISPHbIE M HOHHBIE ypaBHEHHS pPEaKIuil (B TOM YHCIE
peakiuii MFOHHOTO OOMEHAa M OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKINM), HIUTFOCTPUPYIOITNX



XMMHYECKUE CBOWCTBA HM3YYCHHBIX KJIACCOB/TPYII HEOPraHMYECKHUX BEHIESCTB, B TOM YHUCIIC
MOTBEPIKIAIOIINX TeHETHUYECKYIO B3AUMOCBS3b MKy HUMU;

8) ymMeHHE BBIYUCIATH OTHOCUTEJIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJTFO XUMHUYECKOTO 3JI€MEHTa B COSAMHEHUH, MAaCCOBYIO JIOJIO BEILIECTBA B PaCTBOPE,
KOJIMYECTBO BEIECTBA U €r0 Maccy, 00beM ra3oB; yMEHHE MPOBOJUThH PACUYETHI M0 yPaBHEHUSM
XUMUYECKUX PEaKUUid M HAXOJUTh KOJUYECTBO BEIIECTBA, 00BEM W MacCy pearcHTOB WIIU
MIPOJAYKTOB PEAKIINH;

9) BiageHWe OCHOBHBIMH METOJIAMH HAYYHOTO TO3HaHUs (HAONIOJCHUE, W3MEpPEHUE,
SKCIIEPUMEHT, MOJICIMPOBAHKUE) TMPU H3YYCHUH BEIIECTB U XUMUYECKHUX SIBIICHUM;, yMEHUE
chopMynupoBaTh MPOOIEMY M TPEIIOKUTH IyTH €€ PEHICHUS; 3HAHHE OCHOB 0€30MacHOM
paboThI ¢ XUMHYECKUMU BEIIECCTBAMH, XHMHYECKOU IMOCYI01 1 1a00paTOPHBIM 000PYI0BaHHEM;

10) Hamuuue NpPaKTUYECKMX HABBIKOB IUIAHMPOBAHUS M OCYIIECTBICHHUS CJEAYIOIIMX
XUMUYECKUX IKCIIEPUMEHTOB:

- U3y4eHUe U oNucaHue U3NIECKUX CBOMCTB BEIIECTB;

- O3HAKOMJICHHE C PU3NUYECKUMH U XUMUUYECKUMHU SIBJICHUSIMU;

- OTIBITHI, WJUTFOCTPUPYIOIIUE TPU3HAKH MPOTEKAHUSI XUMUUECKUX PEaKIIUi;

- U3y4eHHe CIIOCOO0B pa3/ieJICHUsI CMECei;

- IOJTy4eHNe KUCIIOPO/ia U U3YYCHHE €TO CBOMCTB;

- MOJTy4eHre BOJIOPOJIa M H3y4eHHE €ro CBOMCTB;

- IOJTy4eHNe YTIAEKUCIIOTO Ta3a U U3YYCHHE €T0 CBOMCTB;

- IOJTy4eHne aMMHaKa U U3YYCHHE €TO CBOMCTB;

- MPUTOTOBJICHUE PACTBOPOB C OTIPEICICHHON MacCOBOM JI0JIeH PAaCTBOPEHHOTO BEIIECTBA;

- ICCIIEJIOBAHUE W OMMCAHUE CBOMCTB HEOPTaHUIECKUX BEIIECTB PA3TUYHBIX KJIACCOB;

- IPUMEHEHNE UHANKATOPOB (JTakMyca, METUJIOpamka U (GeHodTanenHa) s onpeacaeHus
XapakTepa cpeiibl B pacTBOpPax KUCIOT U HISIOYCH;

- U3y4YCHHUE B3aMMOJICUCTBUS KUCJIOT C METAJIAaMHU, OKCHIAMH METAJIJIOB, pac TBOPHUMBIMH U
HEPaCTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;

- OJTyYeHUE HEPACTBOPUMBIX OCHOBAHMIA;

- BBITECHEHHE OJTHOTO METaJlIa APYTUM U3 PacCTBOPA COJIH;

- HccliefoBaHne aM(OTEpPHBIX CBOMCTB THAPOKCU/IOB ATFOMUHHMS M IIMHKA;

- pCIICHHE DSKCHEPUMEHTAIBHBIX 3adad mo Teme "OCHOBHBIE KJIacChl HEOPraHUYECKUX
COeaUHEHMI",;

- pellIeHUE FKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe "DIIEKTPOJIMTHYECKas Jucconuanus’;

- pelieHHue HSKCIEePUMEHTAJbHBIX 3a7ad 1o TeMe '"BaxkHeillme HemeTauibl W UX
coequHEeHMA",;

- pelieHre SKCIEePUMEHTAIbHBIX 3a/1a4 110 TeMe "BakHelIe MeTaulbl U UX COSUHEHUS " ;

- XUMHUYECKUE IKCTIEPUMEHTHI, MILTIOCTPUPYIOIIUE MPU3HAKA MPOTEKAHUS PeaKIUii HOHHOTO
o0OMeHa;

- KAueCTBEHHBbIE pEaKIMM Ha MPHUCYTCTBYIOIIHME B BOJHBIX PAcTBOpaX HOHBI: XJIOPHUA-,
Oopomua-, Hoaua-, cyibdar-, pocdar-, kapOoHAT-, CHIMKAT-aHUOHBI, THIPOKCUI-HOHBI, KATHOHBI
aMMOHHUS, MarHus, KaJabllns, aTlOMAHHMS, xKene3a (2+) u xkenesa (3+), menu (2+), IMHKA;

- YMEHHUE TMPEACTaBIATh Pe3yJbTaThl JKCIIEPUMEHTa B (OpME BHIBOJOB, JOKA3aTENIbCTB,
rpaduKkoB 1 TAOIUIL U BBISABIATH YMIUPUIECKIE 3aKOHOMEPHOCTH;

11) BnangeHuwe mpaBuiIaMu 0Oe30MacHOrO OOpalleHHs C BEIIECTBAMM, HCIOIb3YEeMBIMU B
MOBCETHEBHOM KHU3HU, MPaBUIaMH TIOBEJCHHS B IENAX COEPEKEHUS 30POBbSI M OKPYXKAIOIIeH
MPUPOJHON Cpefbl; MOHUMaHHE Bpeaa (OMacHOCTH) BO3ACUCTBHUS Ha IKUBBIE OPraHU3MBI
OTIpEICIEHHBIX BEIIECTB, CHOCOOOB yMEHBUIEHUS M MPEAOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS; TOHMMAaHUE 3HAYCHHSI )KUPOB, OEIIKOB, YIIIEBOJIOB JUIsl OPraHU3Ma YEIIOBEKa;

12) BnajeHHe OCHOBaAaMHM XUMHUYECKOW TPAaMOTHOCTH, BKIIIOUAKOIIEH yMEHHE MPaBUIbHO
WCII0JIb30BaTh M3y4YEHHBIC BEIIECTBA W MarepHaibl (B TOM YHCIIe MHHEpAIbHBIE YI0OpEHHs,
METaJUTbl U CIUJIaBbl, MPOIYKTHI MepepabOTKH MPUPOIHBIX UCTOYHHKOB YTIIEBOJOPOJIOB (YIJIs,
MIPUPOIHOTO Ta3a, He(hTH) B OBITY, CETHLCKOM XO3SHCTBE, Ha MMPOU3BOJICTBE;



13) yMmeHue ycTaHaBIMBATH CBSI3M MEXKAY pealbHO HAOIIOAaEMBIMU XUMHUYECKUMHU
SIBJICHUSIMH M TIPOLIECCAMU, MPOMCXOJSAIIMMH B Makpo- U MUKPOMHpPE, OOBSICHSATh NMPUYHUHBI
MHOT000pa3usi BEIIECTB;, YMCHUE WHTEIPUPOBATh XMMHUUYECKHE 3HAHUS CO 3HAHUSMH JIPYTUX
y4eOHBIX MPEIMETOB;

14) npencrasienue o chepax NpodecCHOHATHHON NIEATEIBHOCTH, CBSI3aHHBIX C XUMHEU U
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTW)KCHUSX XHMHUYECKOH HAYKH, YTO
Mo3BOJIUT  OOy4aromMMCs  paccMaTpuBaTh XUMHUIO Kak  chepy cBoe  Oymymieit
npoecCHOHATBPHON JIESITETHHOCTH U CAETAaTh OCO3HAHHBIM BBHIOOP XMMHUHM KaK MPOQHIHLHOTO
npeaMeTa Ipu Iepexo/ie Ha ypOBEHb CpeHero o0mero oopa3oBaHus;

15) Hanuyme ombiTa PabOTHl C pPa3IMYHBIMH HCTOYHMKAMU HHPOPMAIMU MO XHUMHUHU
(HayuHass W HAyYHO-TIOMYJISIpHAsl JIUTEpaTypa, CIOBapH, CIPABOYHUKH, HHTEPHET-PECYpPCHI);
yMeHHe OOBCKTUBHO OLCHMBAaTh HMHQPOPMAIMIO O BEHIECTBAX, WX MPEBPAlICHUSIX |
MPaKTHYECKOM MPHUMEHCHHUH.

Paznen 2. Copep:xanue nporpaMmmsl
XUMMUA 9 kaacc 6a30Bblii ypoBeHb (68uacoB)

IToBTOopenue kypca xumum 8 kiaacca (5 4). [lepuoauyeckuil 3aKOH M MEPHOAUYECKAS
cucrema xuM. sneMeHtoB JI. M. MeHnneneeBa B CBeT€ CTPOEHUS ATOMOB. XUMHYECKas CBA3b.
Crpoenne BemectBa. (OCHOBHBIE KJIacChl HEOPTaHMYECKHX COCAMHEHUH: WX COCTaB,
knaccugukanusi. OCHOBHbIE KJIACChl HEOPTaHUYECKUX COEIUHEHMI: WX cBoiicTBa. Pacuérel mo
XUMUYECKUM YPaBHEHUSIM.

Hemonctparmu. Tabmumna «Buabl cBs3ei». Tadnuma « TUITBI KPUCTATUIMYECKUX PEIIETOK

Pa3znea 1. Muorooopasue xumudeckux peaxkuuii (14 ).

Tema 1. Kimtaccudukanusi XaMuueckux peakiuii (6 1)
Knaccudukanuss XuMUYECKHMX pPEaKIHil, peakluu COEAWHEHUs, PpasJIOKEHUs, 3aMelleHus,
oOMeHa. OKHCIUTENBHO - BOCCTAHOBHUTENbHBIE peakuuu. OKHUCINUTENb, BOCCTAHOBUTEIb,
MPOLIECChl  OKHCIIEHUsl, BoccTaHoBjieHMs. (CocTaBieHHE ypaBHEHHH  OKHUCIUTENIbHO -
BOCCTaHOBUTEJIbHBIX PEAKIUN C MOMOIIBI0 METO/1a JIEKTPOHHOTO OajaHca.
TemoBbie 3¢ (HeKThl XUMUYECKUX peakiuil. DK30TEpMUUYECKUE U SHTOTEPMUUECKHE PEAKIUU.
Tepmoxumuueckue ypaBHeHHs. CKOpOCTb XUMHUYECKUX peakiuil. DakTophl, BIHSIOINIME Ha
CKOPOCTh XUMUYECKUX peakiuil. [leppoHadaibHble MpeCTaBICHUS O KaTalu3e.
Hemonctparmu. JleMOHCTpalys ONbITOB, BBISICHSIONIMX 3aBUCHUMOCTh CKOPOCTH XHUMHYECKHX
peakiuii OT pa3IuyHbIX GaKTOPOB.
Tabmumpr «OOpaTtuMble peakiuuy, «XUMHUYECKOe paBHOBecue», «CKOPOCTh XUMHUYECKOU
peaxKum.
Pacuernble 3agaun. PacueTsl 10 TEPMOXUMUYECKUM YPaBHEHUSM.
IIpakTuyeckass padora Nel. M3yuyeHue BJMSHHMSA YCJIOBHI NPOBEICHUS] XUMHYECKOMN
peaknum Ha e€ CKOpPOCTh.
Oo6patumsie peakiuu. [ToHATHE 0 XUMUYECKOM PaBHOBECHH.

Tema 2. Dnexrponutudeckas qucconnanus (8 9)
XUMHUYECKUE PeaKlMK, UAYIIUE B BOJHBIX pacTBOpax. DNEKTPOJIUTHI U HEAIEKTPOIUTHL. VOHBI
Karvons! n annonsl. ['uapaTHas Teopust pacTBOPOB.
DNEeKTpOIUTHYECKas JAUCCOIMAIMS KHCIOT, OCHOBaHWii, cojeil. Cnabble U  CHIIbHBIC
anektponutThl. CTeneHb aucconmanuu. Peaknuu HOHHOTO OOMEHa. YCIOBHUS MPOTEKaHUS
peakiuii oOMeHa 10 KOHIA. XWUMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPraHMYECKHX
COEIMHEHUI B CBETE MPEJCTABICHUN 00 AIEKTPOIUTUYECKON NUCCOIMANNN U OKUCIUTEIHHO —
BOCCTAHOBUTEIbHBIX PEAKLIUSIX.
[TonsTHE O TUAPOIU3E COJIEH.
Pacu€tel o ypaBHEHUSIM XHM. PEaKINii, €CIH OJHO U3 BEIIECTB JIAHO B U30BITKE.



JemoncTpamu. McnbiTaHue pacTBOPOB BEWIECTB HA AJIEKTPUUECKYIO IIPOBOJUMOCTD. J[BUKEHUE
HMOHOB B JIEKTPUYECKOM II0JIE.

JIaGopatopHbie onbIThl. Peakiiuu oOMeHa MEXIy pacTBOPaMHU 3JIEKTPOJIUTOB.

IIpakTnueckas padora Ne2. PemeHue 3KcnepuMeHTAJBHBIX 3a1a4 no Tteme «CBolicTBa
KHCJIOT, OCHOBAHHMH M COJIell KaK 3JIEKTPOJIUTOB.

KonTposabnass padora Ne 1 mo temam «Kinaccupukanus XUMHYECKHX Ppeakuuil» H
«JIEKTPOJIUTHYECKAS TUCCOLHALMS.

Pa3nen 2. Muoroo6pasue Beuectn (414)

Tema 3. I"astorens (5 4)
Hemerannbl. [Manorensl. IlonokeHwe B MNEPUOJAMYECKONM CHUCTEME XHMHUYECKHX JJIEMEHTOB,
cTpoenue ux atromoB. Haxosxxaenue B npupo/e.
DU3NYECKUE U XUMUYECKHE CBOMCTBA rajJoreHoB. [lomydyeHne u mpuMeHEeHHe TajJoreHoB. XJop.
du3nyeckue M XUMHYECKHE CBOMCTBa xJopa. IIpumeHenue xmopa. XJI0pOBOAOPO.
Ouznueckue cpoiictBa. [lonydenue. CoinsHasg kuciaota u ee conu. KauecTBeHHas peakuus Ha
XJIOpU — MOHBL. Pacmno3HaBanue Xja0puaoB, OpOMUI0B, HOIUIOB.
Hemonctparmu. OU3N4ecKue CBOMCTBA TajloreHoB. [loydeHue XjaopoBogopoaa U pacCTBOPEHUE
€ro B BOJIE.
JlaGopaTopHbie ombIThl. Pacmio3HaBaHMe COJISTHOM KHCJIOTHI, XJIOPHIOB, OPOMHUIOB, HOIUIOB U
noja.
IIpakTHyeckas padora Ne 3. IlosryyeHnune coIsiHOM KUCI0THI M U3yYeHHE €€ CBOMCTB.

Tema 4. Kucnopon u cepa (5 1)
Kucnopon u cepa. IlosoxxeHrne B NEPUOAMYECKON CHCTEME XMMUUYECKUX AJIEMEHTOB, CTPOCHHE
ux aroMoB. Cepa. AmnmoTrponusi cepbl. PuU3MUYECKUe U XMMHUUYECKUE CBOiicTBa. HaxoxaeHue B
npupoae. Ilpumenenue cepol. CepoBoaopoa. CepoBogopoJHAs KHCIOTa MW €€ COJIH.
KauectBennast peakmus Ha cyabdua- nousl. Oxena cepol (1V).
CepHass KuCIOTa. XHWMHUYECKHE CBOMCTBAa pPa30aBICHHOW M KOHIICHTPUPOBAHHOW CEpHOU
kucnoThl. KauecTBeHHass peakuus Ha cylnb(ar- HOHBL. XHMHUECKHE pEaKlMH, Jexallue B
OCHOBE MOJIyYEHHS CEpHOI KHCIOTHI B MPOMBIILIEHHOCTU. [IprMeHeHne cepHOi KUCIOTHI.
JlemoHcTpaimu. AJUIOTPOIHS KHUCIOpPOJa W Cepbl. 3HAKOMCTBO € 0OpaslaMy MpPUPOTHBIX
cynbhuaoB, cynbdaTos.
JlaboparopHble onbIThl. Pacrio3naBanue cynbpui-, cyab(uT- U Cylb(aTr-uoHOB B pacTBOpE
IIpakTuyeckas padora Ne 4.Pemenne 3xcnepuMeHTANbHBIX 3a71a4 1o TeMe «Kucaopox u
cepay.

Tema 5. Azot u pocdop (8 u)
A3zot u pocdop. [lonoxenne B NepuoANIECKON CUCTEME XUMHUECKHUX 3JIEMEHTOB, CTPOCHHE HX
aToMOB. A30T, (pU3MYECKUE U XUMHYECKUE CBOWCTBA, MOJIydeHHE W IpuMeHeHue. Kpyrosopor
azora B mpupojae. AMMuak. Du3nyecKkre U XMMUYECKHE CBOICTBA, MOJyYeHHE, NPHMEHEHUE.
Cosin aMmMOHUs. A30THast KUCJIOTa U ee cBOMCTBAa. OKUCIUTENbHBIE CBOMCTBA a30THON KHUCIIOTHI.
[TomydeHne a30THOW KHUCIOTHI B JlabopaTopuu. XHMMHUECKHE PEAKIMHU, JIeKallue B OCHOBE
MOJIy4EeHHUs] a30THOM KHCIOTHI B IpoMbIlIeHHOCTH. [IpuMenenue. Conu. A30THbIE yA0OpeHHs.
®ochop. Amnorponus. Dusnueckne U xummudeckue  cBoictBa. Oxcua  docdopa (V).
docdopHas KMCIO0Ta, €€ COIU U YI00peHHUs.
HemoHctparmu. [lonydyenne ammuaka u ero pactBopeHue B Boje. O3HakoMieHHe ¢ oOpa3naMu
MIPUPOIHBIX HUTPATOB, (ochaToB.
JIaGopaTopHble ombITHL. B3aumoneiicTBue coyieli aMMOHHsS co Ierodamu. O3HAKOMIICHHE C
a30THBIMU U POCHOPHBIMH yIOOPEHUIMHU.
IIpakTnueckas padora NeS. Ilonyyenne aMmMuaKka M U3y4eHHe ero CBOCTB.



Pemenune 3amauy Ha ompeseneHre MaccoBOi (0OBbEMHOI) J0JIM BBIXOAA MPOAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

Tema 6. Yriepon u kpeMHuit (9 1)
Yrunepon u kpemuuil. [lonoxeHue B IEpUOAMYECKON CHCTEME, CTPOCHHE aTOMOB. YTIIEPOI.
Annotponus. ®dusznueckue M XMMHUYECKHE CBOMCTBa yriepojaa. AncopOuus. YrapHblil ras.
VYrnekucnslil ra3. YroyibHas KUcIoTa U ee coiu. KauecTBeHHas peakius Ha KapOOHAT — UOHBI.
Kpyrosopot B npupoze.
Kpemuuii. Oxcun kpemuus (1V). KpemnueBast Kucinora u €€ COJH.
Creximo. [lemeHT.
Hemonctpammu. Kpucramnmueckue pemieTku anmasa M rpagura. 3HAKOMCTBO ¢ oOpasnamu
MPUPOJHBIX KapOOHATOB M CWIMKATOB. (O3HAKOMJIEHHE C pPAa3JIMYHBIMU BHJAaMH TOIUIMBA.
O3HakoMIIEHHE ¢ BUIaMU CTEKJIA.
JlaGoparopHble omnbIThl. O3HAKOMIIEHHE CO CBOMCTBAMH M B3aUMOIIPEBpAILlEHUSIMU KapOOHATOB U
ruipokapOoHaroB. KauecTBeHHbIE peakliny Ha KapOOHAT- U CUJIMKAT-HOHBI.
IIpakTnueckas padora Ne6. Ilonyuenue oxcuaa yriepoaa (IV) m usyuenue ero cBoiicTB.
PacnosnaBanne kapOoOHaTOB.
Pemenue 3amay Ha BBIYMCIIEHHME Macchl UM 00bEMa MPOAYKTAa peakUUy MO M3BECTHOM Macce
WK 00BbEMY HCXOJHOTO BEIIECTBA, COAEPIKAIIETO IPUMECH.
KonTtpoJubHas padora Ne2 no reme «Hemeranibi».

Tema 7. OOmmue cBoiicTBa MeTayuioB (14 u)
Mertamnel. [lonoxkeHne B NEPUOJAMYECKON CHCTEME, CTPOCHUE aTOMOB. MeTayuinyeckasi CBS3b.
dusnyeckue cBOWCTBA. P akTUBHOCTM METAJUIOB. CBOiicTBAa MeTayuioB. OOImme crocoObl
nony4yeHus. CruiaBsl METaJUIOB.
[[lenounbie Metambl. [looxkeHne B MEPUOIUYECKON CHCTEME, CTpOeHUE aToMOB. Dusnueckue
U XuMH4eckue cBoiicta. [Ipumenenune. Haxoxaenue B npupoe.
[llenouyno3zemenbHble MeTaUIbl. llojloKEeHNME B NMEPUOIUYECKON CHCTEME, CTPOCHHE ATOMOB.
®uznueckne W xumuyeckue cpoiictBa. IIpumenenuwe. Haxoxxnenue B mpupoge. Marnuii u
KaJbIUH , UX BaKHEWIIUEe coeMHeHus. JKeCcTKOCTh BObI M CIIOCOOBI €€ YCTPaHEHUS.
Amomunuil. IlonoxeHne B NEPHOIUYECKON CHCTEME, CTpoeHHE aroMoB. Dusnyueckue U
xumuueckue cpoiictBa. [lpumenenme. Haxoxxnenue B mpupoge. AMQPOTEpHOCTh OKCUAA U
TUAPOKCHUIA ATFOMUHMS.
Kenezo. IlonoxxeHne B NEPUOJUYECKOM cHUCTEME, CTpoeHHe aroMoB. dusnmueckne U
xuMuueckue cpoictBa. Ilpumenenuwe. Haxoxxaenwe B mnpupoe. Baxkueimume coeauHeHUs
xKenesa: okcuabl, ruapokcuabl u conn skene3a (1) u xenesa (111). KauectBennas peakius Ha
VOHBI.
JlemoHcTpamy. 3HAKOMCTBO C oOpasliaMy Ba)KHEWUIIUX COJEH HaTpusl, Kalus, MPUPOTHBIX
COCMHEHUN KajblUsA, pydaMu IKejle3a, COCOUHEHUsSMHM aloMuHusA. B3aumoneiictBue
LIEJOYHBIX, HIEJIOYHO3EMEIbHBIX METAUIOB M aIOMHUHMS C BoAOM. (CxuraHue xenesa B
KHCIJIOPOJIE U XJIOpE.
JlaGoparopHbie oOmbITHL. [lodmydeHune TUAPOKCHIA QIIOMHHHS W B3aUMOJICHCTBHE €ro ¢
kucnotamu u menodamu. [lomyuenue ruapoxcunos kenesa(ll) u (II) u B3aumoneiictBue ux c
KHCIIOTaMH U IIEI0YaMHu.
IIpakTnuyeckas padora Ne7. Pemenue 3kcnepuMeHTAJIBHBIX 3a4a4 1o Teme «Metaunsl u
HX COeTHHEHUSI.
KontpoabHnas padora Ne3 no teme «O01mme cBOiiCTBa METALIIOBY

Pasnen 3. Kparkuii 0030p BakHeHIIMX OPraHU4ecKUX BemecTs (84)
IIpenmer opranndeckoit xumuu. Heopranudeckne u opraHu4ecKkre COeAUHEHNs. YTIIepo —
OCHOBa >KM3HM Ha 3emiyie. OCOOEHHOCTH CTpOEHHMs aToma Yyrjiepoja B OpraHHYecKUX
COEIMHEHUSX.



VYraeBonoponsl. [Ipenensubie yrieBogopoasl. MeraH, stan, npornaH. CTpyKTypHbIE (HOPMYITBI
YII€BOJOPOJOB. ' OMOIOrn4ecKuid psii IPENEIbHbIX YIIIeBOAOPOIOB. ['omosioru. dusnyeckue u
XMMHUYECKUE CBOWMCTBA IIPENEIBHBIX YINIEBOJOPOJOB. Peakuuu TropeHHe U 3aMellcHHUs.
Haxoxnenue B npupone. [Ipumenenue.

HenpenenbHble yrieBoJopoAbl. ODTHICHOBBIA psii HENPEAEIbHBIX YIJIEBOJIOPOIOB. OJTUIIEH.
®u3nyeckue M XUMUYECKHE CBOMCTBA JTwieHa. Peaknus npucoenuHenus. KadecTBeHHBIE
peakuuu. Peakius nonumepusanuu. [lomustunen. [Ipumenenne aTuieHa.

AUETUIIEHOBBIM DSl  HENpEeAENbHBIX YriaeBoAOpoAoB. AnerwieH. CBoMcCTBa aleTHIIEHA.
[IpumeHenue.

[IpousBonubie yraeBoaoponoB. KpaTkuii 0030p OpraHMYECKUX COEIUHEHMM: OJHOATOMHbIE
CIUPTHl, MHOTOATOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIOTHI, CI0XKHBIE 3()UPBI, KUPBI, YTIIEBOIBI,
AMUHOKHCIIOTHI, OesIKu. Posib O€IKOB B OpraHusme.

[ToHsiTHE O BBICOKOMOJEKYJISPHBIX BemlecTBax. CTpyKTypa MOJIMMEpPOB: MOHOMEpP, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIIECHb MOJINMEPU3 ALY, [TonusTHien, MTOJIMIIPOIIUJIEH,
MTOJIMBUHUIXJIOPHI.

JemoHcTparmu. Moien MoJIeKyll OpraHu4ecKuX COEIMHEHUMN, CXEMBbI, TaOIHUIBI.

I'openue yrieBonopoaoB U 0OHapyKEeHHE TPOIYKTOB UX TOPEHHUS.

OO6pa3ipl HeQTH U MPOIYKTOB UX MEPEPaOOTKH.

BuzieoonsiTsl 110 CBOMCTBAM OCHOBHBIX KJIACCOB BEIIECTB.

Pacuernbie 3amaun. YcraHoBlieHME TpocTedield (GopMylibl BEIIECTBA MO MAacCCOBBIM JOJISIM
JJIEMEHTOB.



KAJIEHJAAPHO - TEMATHYECKOE INTAHUPOBAHUE YPOKOB XUMHUMU B 9

KJIACCE (Pym3utuc, ®eabaman)

(2 HACA B HEJEJIIO).
Kou-Bo Jara
4acoB NPOBeICHUsI
Tema ypoka IUIaH dakr
E
=
2
1 BBoanslii uncTpykraxk no Th. [epuomnaeckuit 1 05.09
3aKOH ©  [EpPHOAWYECKas CHUCTeMa  XHUM.
anemeHnToB JI. 1. MenzeneeBa B CBETE CTPOEHUSA
aTOMOB
2 Xumnaeckas cBsi3b. CTpOCHHE BEIECTBA 1 08.09
3 OcHoOBHBIE KJIaCChI HEOPraHUYECKUX 1 12.09
COEJIMHEHUI: X COCTaB, Kilaccupukamms
4 OcHoBHBIE KJIaCChI HEOPraHUYECKHUX 1 15.09
COEIUHEHNN: UX CBOMCTBA
5 PacuéTel N0 XUMUYECKUM YPABHEHHUSIM 1 19.09
6 CyImHOCTh  OKHCIIHUTEIIBHO-BOCCTAHOBUTEIBHBIX 1 22.09
peakuuii. Oxucaurens. BocctaHoBUTEND.
7 CyIHOCTh  OKUCIIMTEIIBHO-BOCCTAHOBUTEIHHBIX 1 26.09
peakuuii. Oxucnaurens. BoccranoBUTENb.
8 TennoBolr  3hdEeKT XUMHYECKUX  pEeaKIuil. 1 29.09
[lonsiTne 006 92K30- W SHIOTEPMHUYECKHUX
peaKIusx.
9 CKopoCTh XMMHYECKHX peakiui. DakTophl, 1 03.10
BIIUSIOIINE HA CKOPOCTh XUMHYECKOH pEaKIuu.
Kartanuzatopsl.
10 | O6paTumocTb peakuuii. XuUMHU4eCcKoe 1 06.10
paBHOBECHE U CHOCOOBI €r0 CMEHICHHUSI.
11 | Mucrpykrax no Th. 1 10.10
IIpakTnueckas  padora Nel. H3ydenme
BJIMAHUA YCJIOBHH NpPOBeAeHUA XUMHUYECKOH
peaKnnu Ha eé CKOpOCThb.
12 | DnexTponuTtnueckas  auccouuanus.  HoHBL 1 13.10
Katnonsl #u  aHHMOHBL. ~ DIEKTPOIUTHl U
HEDJIEKTPOJIUTHL
13 | DnexTponuTHYecKass ~ JUCCOLMAIMS  KHUCIOT, 1 17.10
L1EJI04YEN U COJIEH.
14 | CunpHble U ciabble AJIEKTPOJIUTHL 1 20.10
15 | Peakuuu nOHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS 1 24.10




peaxiuii FOHHOTO OOMEHa.

16

KonTposbnass  paGora Nel mo Temam
«Kimaccupukauusas XUMHYECKMX peakuuiny» H
«JIEKTPOJIMTHYECKAS THCCOIHALUS).

27.10

17

XHUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HeOpI‘aHI/I‘ICCKI/IX COGI{I/IHGHI/If/'I B CBCTC
MPEJICTaBICHUI 00 ANEKTPOJIUTUYECKOMN
OUCCOoraInn 158 OKUCIUTCIIBHO-
BOCCTAHOBUTCIIBHBIX peaKHI/IﬂX.

07.11

18

I'mpponus coien.

10.11

19

HNucrpykrax no Th. IIpakTnueckas padora
Ne2. Pemlenue 3KcnepMMeHTAIbHBIX 33124 1O
Teme «CBoOlicTBa KHCJI0T, OCHOBAHHI M COJIei
KaK 3JIEKTPOJIMTOBY.

14.11

20

[TonoxxeHne HEMETAUIOB B  MEPUOIUIECKOM
cucreme J[.U. MenzaeneeBa, oOmye cBOWCTBA U
CTPOE€HHE aTOMOB. ['ajmoreHsl: ¢GuU3MYECKHE U
XHMHUYECKHE CBOMCTRA.

17.11

21

Xiop. CBoiicTBa M NMPUMEHEHHUE XJIOpPA.

21.11

22

CoenrHeHus TaloTeHOB. XJIOPOBOJIOPO/I.

24.11

23

CoygHasg KHCIOTa U €€ COJIM.

[EN

28.11

24

Hucrpykraxk nmo Th. Ilpaktuueckas padora
Ne 3. IloayuyeHue COJISIHOW KHCJIOTHI U
U3yyeHue eé CBOMCTB

01.12

25

Kucnopon wu  cepa. Ilosnoxenue B
MEePUOTUIECKON cUCTEME XUMHYECKUX
3JIEMEHTOB, CTpO€HUE MX aToMOB . CBOWCTBa U
MIPUMEHEHHE CEPHI.

05.12

26

Coenunenus CephI: CEpOBOJIOPO,
cepoBogopoHas kucinota. Cyabhubl.

08.12

27

Oxkcun cepri(IV). CepHucrass xucimora u e€
COJIH.

12.12

28

Hucrpykrax no Th.
IIpakTtuyeckass  padora Ne  4.Pemenue
IKCIEPUMEHTAJIBHBIX  3aJa4 1[0  TeMe
«Kucsopon u cepay.

15.12

29

A30T: (Qu3Mueckue M XUMHYECKHE CBOMWCTBA.
Oxcunpl a3ota. KpyroBopoT azora B mpupoje.

19.12

30

AMMHaxK.

22.12

31

KonTposnpHast padota 3a 1 nomyroaue

[EEN

26.12

32

HNucrpykrax no Th. Ilpakrudyeckas padora
5. Tlomyyenne aMMuaka U U3y4EHHE €rO
CBONCTB.

29.12

33

Conn aMMOHHUA.

09.01

34

A30THas KHUCIIOTA.

12.01

35

Conu a30THOM KHCIOTBI. XHUMHSA B CEJIBCKOM
X034icTBe. A30THBIE YHOOpeHMUs.

16.01




36 | ®ocdop: PuznUecKue W XUMHUYECKHE CBONCTBA. 1 19.01
KpyrosopoT pochopa B mpupoe.
37 | Coenunenus docdopa: oxcun dochopa (V), 1 23.01
oprodochopras kuciota u ee coym. DochopHbie
yaoOpeHusl.
38 | Yruepon. ®usnveckue CBOMCTBA. AJUIOTPOTHS 1 26.01
yriaepojaa: anmas, rpadut, kKapouH, QyriepeHs
39 | XuMuyeckue CBOWCTBA yriepoja. AcopOrms. 1 30.01
40 | Coemunenus yraepona: okcua yriepoma (II). 1 02.02
VYrapuelif ra3, CcBOHCTBa, (U3NOIOTHUECKOE
JIEUCTBUE HA OPraHU3M.
41 | Okxcun yrmepoma  (IV).Yrnexucimerid ras. 1 06.02
VYronpHas xuciota u €€ conu. KpyroBopor
yriepoja B TMPHPOJIC.
42 | Uucrpykraxk no Th. IIpakruyeckas pa6ora 1 09.02
Ne 6 . Tloaydyenue oxcuga yriepoxa(IV) m
u3ydeHue ero cpoiictB. PacnozHaBanme
KapOOHATOB.
43 | KpeMHUl ¥ €ro COCTUHCHHUS. 1 13.02
44 | KpemHueBass kuciora u ee comd. Crexio. 1 16.02
Ilemenr.
45 | O6oOmenue no teme «Hemeramiby. 1 20.02
46 | KonrpoabHass  padora  Ne2 mo  Teme 1 27.02
«HeMeTanab».
47 | IlonmoxeHue  METAUIOB B  TEPHOIUUYCCKOM 1 01.03
CHCTEME XUMHYECKHX 3JIEMEHTOB JA.N.
Menneneea. OOmue Qusndeckue CBOICTBA
METAJLJIOB.
48 | Metaymiel B TmpHpoAe M OOIMHME CIOCOOBI MX 1 05.03
MOJTYYCHUS.
49 | O0mMe XHMHUYECKHE CBOWMCTBA  METAJIOB: 1 09.03
peakiuu ¢ HeMeTaJlIaMH, KHCIIOTaMH, COJISIMH.
BoccranoBurenabHbIE CBOMCTBA METAJIOB.
DNEKTPOXUMHUECKUI pan HalnpsHKEeHU !
METAJIJIOB.
50 | ConaBbl. 1 12.03
51 | lllenouHble METaJLIbL 1 16.03
52 | llleno4Ho3eMeabHBIC METAJUIBI U UX COCAMHCHHUS. 1 19.03
53 | Baxueiimme coeguHeHus Kaiublys. JKecTKOCTH 1 23.03
BOJIBL
54 | ATroMUHHH. 1 02.04
55 | AmdoTepHOCTB OKCHJIIa u TUAPOKCHIA 1 05.04
AITFOMUHHS.
56 | XKenezo. 1 09.04
57 | CoenuHenns >xejie3a U UX CBOMCTBA:: OKCHUIBI, 1 12.04

ruapokcuabl U comm xkeneza(ll u I11). Kopposus




METAJJIOB M CIOCOOBI 3alIUTEl OT KOPPO3UH.

58 | Uucrpykrax no Th. [Ipakruyeckas pa6ora 16.04
7 . PelleHne jKCIepHUMEHTAJIBHBIX 3a7a4 MO
TeMe «MeTa/uIbl H WX COeTHHEHHS.

59 | O6o6marommii ypok mo reme «MeTaJbhy 19.04

60 | Konrpoannas padora Ne3 mo teme «O0mue 23.04
CBOICTBA METAJLJIOB»

61 | CtpoeHHe OPraHMYECKUX BEIISCTB. | oMoorus 26.04
u u3oMepusi. VICTOYHHMKH  YrJIEBOJOPOJIOB:
NPUPOIHBIN ra3, HeTh, YroJb.
[IpenenbHble yrieBoopoabl (MeTaH, 3TaH).

62 | HempenenbHbie yriieBOAOPOAbI (ITHIICH) 30.04

63 | Kucnmoponconepxamue coenuHerns. CHupTel 03.05
(MeTaHOJI, STAHOJI, TJIHIIEPHH),

64 | KapOoHoBbie  KHCIOTHI (yKCYCHas KHCIIOTa, 07.05
AMUHOYKCYCHAasi ~ KHCJOTa, CTeapuHOBas |
OJICMHOBAsl  KUCJIOTHI). Crnoxuble  3¢upsl.
buonornuecku BaxkHble BemecTra. Kupsbl.

65 | YrmeBojsl (T1H0K032). 10.05

66 | benku. Xumms W 310poBbe.  BuTamMHHEI. 14.05
JlekapcTBEHHbBIE BENIECTBA.

67 | OboOmaronuii ypok mo Teme «Baxueimme 17.05
OpPraHUYeCKUEe COCITUHCHHS.

68 | UToroBasi KOHTpoJibHasi padora 3a Kypc 21.05

XMMHH OCHOBHOM IIKOJIBI.




