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[NHOACHUTEJIBHAA 3AIIMCKA

PaGouast mporpamma 1Mo XMMHM Ha YpPOBHE CpeaHEro oOmiero obOpa3oBaHUsl pa3paboTaHa Ha
ocHoBe @DenepanmpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 o6pa3oBanuu B Poccuiickoii
Odenepanuny, TpeOOBAaHUN K pe3ynbTaTaM OCBOCHUS (eaepalbHON 00pa30BaTEIbHOM MPOTPAMMBI
cpeanero odmero obpazoBanus(POIl COO), nmpexacraBieHHbIx B DepepaqbHOM TrOCyIapCTBEHHOM
obpazoBatensHOM crapaapre COO, c yuyérom Konmenuuu mnpenonaBaHus ydeOHOro mpeaMera
«Xumus» B 00pa3zoBaTeNnbHBIX oOpraHmzanusx Poccuiickoit denepanyu, peaau3ylONMX OCHOBHBIC
oOpa3zoBaTeNnbHbIE IMPOrPAaMMbI, U OCHOBHBIX MOJOXEeHUH «CTpaTerun pa3BUTHS BOCIHUTAHHUS B
Poccuiickoit ®denepannn Ha nepuon 1o 2025 roga» (Pacnopsixenue IlpasurensctBa PO ot 29.05. 2015
Ne 996 - p.).

XvMHS Ha YpOBHE YriayOJIEHHOIO M3YYEHHs 3aHMMAeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
HaydqHOTOo oOpa3oBanus ydammxcs 10-11 kmaccoB. M3yuenue mpeamera, peaqu3yeMoe B YCIOBHSX
mudGepeHIMpoBaHHOTO0, MPOPUILHOTO O00YYeHHs, MPU3BAHO O00ECIeUnuTh OO0IIe00pa30BaTEIbHYI0 U
OOHIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHMKOB IIKOJbI, HEOOXOAUMYIO AJISl aJanTalud HX K OBICTPO
MEHSIOLIUMCS] YCIIOBUSIM JKM3HH B COLIMYME, a TaKKe Ul MPOJOJDKEHUS OOydeHUs B OpraHU3alusx
npodeccnoHanTbHOTO 00pa30BaHUs, B KOTOPBIX XUMUS SBISETCS OJHONU U3 MPUOPUTETHBIX JUCIUILINH.

B nporpamme no xumMuu Ha3HAYEHUE MpeaMeTa «XUMUS» MOJIydaeT MOAPOOHYI0 MHTEPIIPETALIUIO

B COOTBETCTBHMU C ocHoBomonararomumu mnonoxkenusmu GIOC COO o B3anMO0OYCIOBICHHOCTH
LeNed, Colep)KaHus, pe3yabTaToB OOy4yeHHS M TPeOOBAHUN K YPOBHIO MOATOTOBKM BBITYCKHHKOB.
CBUIETEIHCTBOM TOMY SIBJISIOTCS CJICAYIOIINE BBINOJIHAEMbIE IIPOTPaMMON IO XUMUHU (PYHKIIUH:
MHPOPMAIIMOHHO-METOIMUECKas, pean3alist KOTOpOoH o0ecreurBaeT MOJMyYeHHE NPEACTaBICHUS O
LEJISAX, COACPIKaHUM, OOIIEH cTpaTeruu oO0ydeHHs!, BOCIIMTAHUS M Pa3BUTUSI 0OYUYAIOIIMXCS CPEICTBAMU
MperIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO NpoQus;
OpraHMU3aIlMOHHO-TIIAaHUPYIOIIAsl, KOTOpas MPeIyCMaTPUBAET OIpeICICHUE: MPUHIIUIIOB
CTPYKTYpUPOBAaHUSA U TIOCJIEIOBATEIbHOCTH H3Y4YeHHs] y4yeOHOro Marepuaia, KOJWYECTBEHHBIX H
Ka4eCTBEHHBIX €r0 XapaKTePUCTHUK; MOAXO0I0B K (POPMUPOBAHHIO COJIEPKATEIHHONH OCHOBBI KOHTPOJIS U
OLIEHKH 00pa3oBaTebHBIX JOCTHKEHUH OOYYarolIMXCs B PaMKax HTOrOBOHM aTrrectalu B (opme
€IMHOTO TOCYJJAPCTBEHHOTO 9K3aMEHa M0 XUMUH.

[Iporpamma myist yriyOaEHHOTO U3YUECHUS! XUMUH:

YCTAaHABJIMBAET WHBApPUAHTHOE MPEIMETHOE COACp)KaHUe, O00sM3aTeNbHOE IS HM3y4YeHHS B paMKax
OTACNBHBIX TMpoduiei, mpeaycMaTpUBaeT paclpeseieHue U CTPYKTYpPHUPOBAaHHE €ro IO KJaccam,
OCHOBHBIM CO/IEp>KaTeIbHBIM JTMHUSIM/pa3ienam Kypca;

na€T MpUMEpPHOE pacripe/ielieHne yueOHOro BpeMeHH, pEKOMEHIYEMOT0 JUIsl U3y4eHHs! OTAENIbHBIX TEM;
npeajaraeT MPUMEPHYIO TOCIEI0BAaTeIbHOCTh H3Y4YeHHs] yuyeOHOro marepuana ¢ Y4ETOM JIOTUKU
MOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EIH;

na€T METOJUYECKYI0 MHTEpIIPETAlMIO LeJe M 3aJay U3ydeHHs MpeaMeTa Ha yriayOJE€HHOM YpOBHE C
y4€TOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CPEAHEro o0mero oO0pa3oBaHUs, COACPIKATEIBHOM
XapaKTepUCTHKH IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMmbl
cpeanero odmero o0pa3oBaHusl (JIMYHOCTHBIX, METANPEJIMETHBIX, MPEAMETHBIX), @ TaKXKe C yu4&€TOM
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHBIX JACUCTBUI O0Oy4aromerocss Mo OCBOCHHIO COICPXKaHUS
npeaMera.

[To BcemM Ha3BaHHBIM MO3MIMAM B MPOrpaMMe MO XUMHUHU HPEAYCMOTPEHA HMPEeEeMCTBEHHOCThH C
o0Oy4eHHEM XWMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusA. 3a MpeaeinamMH yCTaHOBJICHHOU
MporpaMMoOil TI0 XHUMHHM 00S3aTeIbHOM (MHBApUAHTHOM) COCTAaBISIONICH COAEp)KaHUS Y4eOHOTO
npenMera «XUMHS» OCTAa€TCs BO3MOXKHOCTH BbIOOpa €ro BapHaTHBHOW COCTABJISIONICH, KOTOpas
JOJKHA ONPENENATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO npoduiis oOyueHusl.

B cootBercTBUM ¢ KoHUENTyadbHbIMH MoJokeHusMU PI'OC COO o Ha3HAYEHHUHM MPEIMETOB
0a30BOTO M YIIyOJEHHOTO ypoBHEH B cucTeMe nuddepeHIIMpOBaHHOTO 00yUeHUs HAa YPOBHE CPETHETrO
obmero oOpa3oBaHUS XMMHS Ha YpOBHE YIIIyOJIEHHOTO W3y4YeHHs HANpaBlIeH Ha pean3aluio
MIPEEMCTBEHHOCTH C TIOCIEAYIOUIIM TArlOM MOJYYeHUs XMMUYECKOro 00pa30BaHuUs B paMKax M3ydeHHUs



CTELUANBHBIX €CTECTBCHHO-HAYUYHBIX M XUMHUYECKUX IMCLUUIUIMH B By3aX M OpraHU3alMsX CpPEIHEro
npodeccuoHambHOr0 00pa3oBaHus. B 3TOH CBs3M H3y4yeHHE NpeaMeTa «XUMHs» OPHEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHHe M YriayOJeHHe TEOpPeTUYECKOH W MPAaKTUYEeCKOH MOArOTOBKU
o0ydJaromuxcs, BBIOPABIIMX ONpeACTAEHHBI Npoduias 0oOyueHHs, B TOM YHCIE C HEPCHEKTHUBOU
MOCTICIYIONIETO TOJMYyYeHUs XHMHYECKOTO OOpa3oBaHUS B OpraHu3alMsax Mpo(hecCHOHAIBHOTO
obpaszoBanus. Hapsimy ¢ stum, B cBere TpeboBanuidi ®I'OC COO k miaHupyeMbIM pe3yibTaTaM
ocBocHHs (penepanbHO 00pa3oBaTEbHONM MPOTPpaMMBI CPEAHETO OO0IIero 00pa3oBaHUS H3YyUCHHE
npenMera «XHUMHs» OPUEHTHPOBAHO TAKXKE Ha PElIEHHE 3a7ad BOCIUTAHUS U COLMAILHOTO Pa3BUTHS
oOyuaromuxcsi, Ha (OpMHUPOBAHHE Y HUX OOLIEUHTEIUIEKTYalbHbBIX YMEHUN, YMEHUN pallMOHAIU3aNN
y4eOHOTO TpyAda W OOOOMIEHHBIX CIMOCOOOB JACSATEIBHOCTH, WMEIONIUX MEXAUCIUIUTMHAPHBIH,
HaJMPEIMETHBIN XapaKTep.

CocraBmsiromuMu  nipeaMeTra  «XUMHS» Ha ypOBHE YIIyONEHHOTO W3Y4YEHMs  SIBISIFOTCS
yrayOonéHHble Kypchl - «Opranmdeckas xuMmus» U «OOmas u Heopranwuyeckas xumus». [Ipu
OIIpEeJIEJIEHUH TTOIX0I0B K OTOOPY U CTPYKTYPHOM OpraHM3alyy COJepKaHUs ITUX KYpCOB B IIPOrpaMMe
0 XMMHUHU 32 OCHOBY NpuHATH nojoxeHus ®I'OC COO o pazmuuumsx 6a30BOro u yriayOi€HHOTO
YPOBHEUN U3Yy4ECHUS IIPEAMETA.

OcHoBy conepxkanusi KypcoB «Opranudeckas xumusi» U «OOIIas U HEOpraHWYecKask XUMUSDY
COCTABJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUNA M YMEHHH, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO
U3YYEHHUs TpeaMeTa. DTa CHUCTEMa 3HAHUIl MONIydaeT omnpeAeséHHOE TEOPEeTUUYECKOEe JOMOJIHEHUE,
MTO3BOJISIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINN 00BEM (PaKTOIOTHIECKOTO MaTepuana. Tak,
Ha yrayOn€HHOM YpOBHE M3y4deHHUs MpeameTa oOecreueHa BO3MOMXHOCTh 3HAUMTEIBHOTO YBETUYCHUS
00bEMa 3HAHUH O XMMHUYECKUX DJIEMEHTaX M CBOWCTBAX MX COEAMHEHHMH HAa OCHOBE DPACHUIMPEHUS U
yrayOiaeHusl TpeAcTaBICHUN O CTPOCHUU BEIIECTBA, XHUMHUYECKOM CBA3M U 3aKOHOMEPHOCTSIX
MPOTEKAaHUS PeaKlUi, pacCMaTPUBAEMBIX C TOUKHU 3PEHUS XUMUYECKOW KUHETHKU U TEPMOJUHAMHUKHU.
W3yuenne nepuoandeckoro 3akoHa u Ilepuoaudeckoil cCHCTEMbI XUMHUECKUX JIEMEHTOB 0a3upyeTcs Ha
COBPEMEHHBIX KBAHTOBOMEXAHMUYECKUX IMPEJICTABICHUSIX O CTPOCHHHM aroMa. XHMHYECKas CBs3b
OOBSICHACTCS C TOYKH 3PEHUS DHEPTeTHUECKUX U3MEHEHHI TIpU e€ 00pa30BaHuU U pa3pylIeHUH, a TAKKE
C TOYKM 3peHHs MeXaHH3MOB e¢ oOpazoBaHMsi. VI3ydeHune THIOB peakiuil JONOJHIETCS
¢dbopMHpOBaHHEM NPEACTABICHUN 00 3JIEKTPOXMMHMYECKHX IpoIeccax M 3JICKTPOJIU3€ paciulaBOB U
pacTBOPOB BeLIECTB. B Kypce opraHMYecKkoil XMMHUU HPU PACCMOTPEHUHM PEaKIIMOHHOW CIIOCOOHOCTH
COCTMHECHHH yemseTcss oco0oe BHUMaHUE BOIIPOcaM 00 AJIEKTPOHHBIX 3 (eKTax, 0 B3AUMHOM BIIUSHUA
aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaklui.

Oco0oe 3HaYeHNE UMEET TO, YTO Ha COJIEpP)KaHNEe KYpCOB XUMHUHU YTIyOIEHHOTO YPOBHS U3yYEHUS
JUIS KJ1acCOB ONpeeEHHOro nMpoduiis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJHEHUN K
o0mieil cucrteMe MpPeIMETHBIX 3HAHHMI) OKa3bIBAIOT BIUSHUE CMEXHBbIE MpeAMEThl. Tak, Hampumep, B
coJIepKaHUU TIPEeIMETa JIJIsl KJIACCOB XUMHUKO-(DU3UYecKOTo Tpoduist 60bII0e 3HaYeHHE OyayT UMETh
3JIEMEHTHI yueOHOro MaTepuaia o oouiei xumun. Ilpu u3ydeHuu npeamera B JaHHOM CIy4ae akIeHT
Oyzer cienaH Ha OOIIHOCTH METOIOB TMO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHH U B (HU3UKE:
aTOMHO-MOJICKYJIsSIpHast Teopust (MOJEKyJsipHash Teopusi B (M3MKE), 3aKOHBI COXPAHEHHS MacChl U
SHEPI'UH, 3aKOHbI TEPMOJANHAMUKH, HJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U APYTOE.

B TO Xe BpeMs B coaepiKaHUM IpeaMeTa s KJIACCOB XHMMHUKO-OHMOJOTHYECKOro MpOQHIIs
OonblIMii yAeTnbHBIA Bec OylIeT HMMeTh OpraHMyeckas XuMus. B 3ToM ciydae mpenocraBisieTcs
BO3MOXXHOCTh [UIsl 0ojiee OOCTOATEIBHOTO PACCMOTPEHUS XUMHUYECKOW OpraHM3alMyd KJIETKH Kak
OMOJIOTrMYECKON CUCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TaKUE CTPYKTYpPHbIE KOMIIOHEHTHI, KaK
JTUNUABI, OETIKHU, YIIIEBObl, HYKICUHOBbIE KUCIOTHI U apyrue. [Ipu 3ToM 3HaHuUs 0 cocTaBe U CBOMCTBAxX
MIpe/ICTaBUTENIeH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILIECTB CIIYKaT OCHOBOMW ISl U3YUEHUS CYILIHOCTH
npoueccoB POTOCUHTE3A, JbIXaHUs, TUIIEBAPCHHUS.

B nnane ¢gopmupoBaHUS OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHS OOLICHAYYHBIX METOJIOB
MO3HAHUS W ONbITAa MPAKTUYECKOTO MPUMEHEHHs] HAyYHBIX 3HAHWN W3ydeHUe mpeameTa «XuMusS» Ha
yri1yOJnE€HHOM YpOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3AX C y4eOHBIMU MpeAMETaMH, BXOISIIUMH B



COCTaB MpPEeIMETHBIX obnactel «EcTecTBEeHHO-HAayuHbIE peAMETh», «MaTemMaTtuka 1 HHpOopMaTuka» u
«Pycckull A3bIK U JIUTEpATypay.

[Ipu m3yuennu ydeOHOro mpeamera «XHUMHsS» Ha YIIIyOJEHHOM YpOBHE TakXke, KaKk Ha YpOBHE
OCHOBHOTO M cpegHero oobmiero oOpa3oBaHusi (Ha ©0a30BOM ypOBHE), 3ajadell MEpBOCTENIEHHOU
3HAYMUMOCTH sIBIsieTcs  (OPMUpOBaHME OCHOB HAayKM XHMMUM Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, NPAKTHUUYECKON JEATENbHOCTH 4YEJIOBEKA M OJHONO U3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. Pemienue 53Toil 3agaum Ha yriiyOJIEHHOM YpOBHE H3yUEHHUs NpeaMeTa Ipearnoyaraet
peanu3anuio TaKuX Meyeu, Kak:

(dbopMHpOBaHUE MPEJCTABICHUIN: O MaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSAX U MMO3HABAEMOCTH
SIBJIIGHUHM TPUPOIBI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HayK U e€ BeIyllell poju B o0ecrieueHuu
YCTOWYMBOTO pPa3BUTHUS YEJIOBEUECTBA: B pEIHICHUH MPOOJIeM 53KOJOTUYECKOW, JHEPreTUYecKOu u
MUIIeBOH 0€30MacHOCTH, B Pa3BUTUH MEAMIIMHBI, CO3JJaHMH HOBBIX MAaTEpHUajOB, HOBBIX HMCTOYHHKOB
SHEpPIuu, B 00ECMEUYEeHNN PALMOHAIBHOTO MPUPOAONOIb30BaHUsA, B (JOPMHUPOBAHUU MHUPOBO33PEHUS U
o01Iell KyJIbTyphl YEJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEAE;

OCBOEHHE CHUCTEMbI 3HAHMM, JIEKAIIUX B OCHOBE XMMHWYECKOW COCTaBIISIIOLIECH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa: QyHIAMEHTAIBHBIX MOHATHH, 3aKOHOB M TEOPUH XMMUHU, COBPEMEHHBIX MPECTaBICHUN
O CTPOEHHMM BEILECTBA HAa Pa3HBIX YPOBHSAX - aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, O
TEPMOJAVHAMUYECKAX M KHHETUYECKHX 3aKOHOMEPHOCTSAX MPOTEKAHMS XHWMHUYECKHX pEeakluid, o
XMMHUYECKOM pPaBHOBECHH, PAaCTBOpax M IUCIHEPCHBIX CHCTEMax, 00 OOLIMX HayuyHbIX HpPHUHIIUIAX
XUMHUYECKOTO ITPOU3BOJICTBA;

¢dbopMupoBaHue Yy 00y4aroMXCsl OCO3HAHHOTO MMOHUMAaHHsI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX
3HaHUU i1 OOBSCHEHMS KIIOUEBBIX HIEH M MpoOJieM COBPEMEHHOM XUMUU, ISl OOBSICHEHUS U
MIPOTHOZUPOBAHUS SIBJICHUH, HUMEIOIIUX €CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEIIEHUs
npobJeM, CBSI3aHHBIX C XMUMHEH, MPOrHO3MPOBAHMS, aHAJIM3a W OLECHKH C TMO3UIMHA IKOJOTHUECKON
0€30MacHOCTH TOCIEACTBUI OBITOBOW W MPOU3BOJICTBEHHOM MAEATEIILHOCTH 4YEJIOBEKAa, CBS3aHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, HCIIOJIb30BAaHHEM U IEepepabOTKON BEIIECTB;

yriIyOJeHue MpeICTaBIeHU 0 HayYHBIX METOAAX MO3HAHUS, HEOOXOAUMBIX Il IPHOOPETEHUST YMEHUI
OPHEHTUPOBATHCSI B MUPE BEILECTB M OOBSCHEHNS XMMUYECKHX SIBICHUI, HUMEIOIUX MECTO B IPUPOAE, B
MPAKTUYECKOU NESATENBHOCTU U IMIOBCEAHEBHOM KU3HH.

B mmane peanuzanuu MepBOOYEPETHBIX BOCIMUTATENBHBIX M Pa3BUBAIOMIMX (DYHKIMHA I1€TOCTHON
CUCTEMBI CpeHero o01Iero oopa3oBaHus MPU U3YyUEHUH MpeaAMeTa «XUMHUS» Ha YIIyOnEHHOM YpPOBHE
0CO0YI0 aKTyaJdIbHOCTh MPUOOPETAIOT TAKUE 1IN U 3a]]a4H, KaK:

BOCIIUTaHHE YOEXAEHHOCTH B [MO3HABAEMOCTH SIBIEHUH MPUPOJIbI, YBAXKEHUS K MPOLIECCY TBOPUYECTBA B
o0JacTh TEOPEeTUYECKUX M MPUKIATHBIX HCCIEAOBAHUNA B XUMHHU, (HOpMHUpPOBaHHE MHPOBO33PEHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO U MO3HAHHIO, CHOCOOHOCTEM K CaMOKOHTPOJIIO M CAMOBOCHHUTAHUIO
Ha OCHOBE YCBOCHUS 00IIEYETIOBEYECKIX [IEHHOCTEH;

pa3BUTHE TO3HABAaTENbHBIX  HMHTEPECOB, HMHTEUIEKTYaJdbHBIX M  TBOPUYECKHMX  CIIOCOOHOCTEH
oOyuaromuxcsi, (GOPMUPOBAHHE Yy HHUX CO3HATEIHHOTO OTHOIIEHUS K CamMOOOpa3OBaHUIO W
HETPEPbIBHOMY OOpa30BaHHIO KaK YCJIOBUIO YCHEIIHOW Npo(ecCHOHANbHOM U  00LiecTBeHHOU
NesITeTbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 37I0POBBIO M MOTPEOHOCTH B 3A0POBOM 00paze
KHU3HU;

dbopMUpOBaHHE YMEHHM M HaBBIKOB Pa3yMHOIO MPHUPOAOIOJB30BAHUSA, DPA3BUTHUE IKOJIOTUYECKON
KYJIBTYpBI, IPUOOPETEHHE OIbITAa OOIIECTBEHHO-TIOJIE3HOM SKOJIOTHYECKOM NeATeTbHOCTH.

OOmiee 4MCiIO YacoB, MPEIYCMOTPEHHBIX UIS M3y4YCHHsS XMMHUHM Ha YIIIyOJEHHOM YpPOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBisier 204 gacos: B 10 kiacce - 68 yaca (2 yaca B Hezpeno), B 11 kmacce -
68 yaca (2 yaca B HEJIEJIIO).

COZAEPXAHUE OBYYEHUA 11 KJTACC

OBLIASA U HEOPTAHNYECKASA XUMMUSA



TeopeTnyeckre OCHOBbI XUMUH.

Atom. CocTaB aTOMHBIX siaep. XUMHYECKUM 3ieMeHT. M3otombl. CTpoeHHE 3IEKTPOHHBIX
000JI04eK aTOMOB, KBAaHTOBbIC YHCJA. DHEPreTUYECKUE YPOBHU U MOJTYPOBHH. ATOMHBIE OpOUTAIH.
Knaccudukanumss XuMU4eCKUX 3JIEMEHTOB (s-, p-, d-, f-ameMmeHTsl). Pacrmipenenenue >JI€KTpPOHOB TIO
aTOMHBIM OpOUTaIsIM. DIIEKTPOHHBIE KOHPHUTYPALU ATOMOB AJIEMEHTOB IIEPBOT0-UYETBEPTOTO MIEPHOIOB
B OCHOBHOM ¥  BO30YXIEHHOM  COCTOSIHHH,  JJIGKTPOHHbIE  KOH(QUTYpallid  HWOHOB.
DNEeKTPOOTPULIATETLHOCTb.

Ilepnoanueckuit 3akoH u llepuonuueckas cucrema xumuuyeckux sieMeHtroB JI.M. Menneneesa.
CBs13p mepuoanyeckoro 3akoHa u Ilepuoauueckoil CHCTEMbl XMMHUYECKHX 3JEMEHTOB C COBPEMEHHOM
TEOpHel CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX DSJIEMEHTOB H
o0pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIaM U nepuojaM. 3HaueHue MepruoInIecKoro
3akoHa /.M. Menneneena.

XumHu4deckas CBA3b. BUIIbI XUMHUUECKOU CBSI3H: KOBAJICHTHAsI, NIOHHAs, METaJUINYECKasl.
MexaHu3Mbl 00pa30BaHUsI KOBAICHTHOW CBSI3M: OOMEHHBIN U JJOHOPHO-AKIIENITOPHBIN. DHEPTrus U JJIMHA
cBaA3U. [lomsIpHOCTH, HANpPaBICHHOCTh M HACHIIAEMOCTh KOBAJIEHTHOW CBsA3M. KpaTHble CBS3H.
Bonopoanas cBsizb. MexMOIEKYIIpHbIE B3aUMOICHCTBHS.

BasieHTHOCTH M BalleHTHBIE BO3MOXKHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYpPbI MOJIEKYN C UX
TrEeOMETPUUYECKUM CTPOEHUEM (HA IPUMEPE COEAMHEHUH 3IEMEHTOB BTOPOTO NIEPHOJIA).

[IpencraBnenue o KOMIUIEKCHBIX  coeAnHeHusix. CocTaB KOMILJIEKCHOT'O HOHA:
KOMIUIEKCOOOpa3oBarenb,  JIMTAHIbl. 3HAYCHHWE  KOMIUICKCHBIX  coenuHeHuil. [lomsatue o
KOOPAWHALIMOHHON XUMUH.

BemecTBa MOJIEKYJIIPHOTO UM HEMOJIEKYJIIPHOTO CTPOCHMS. TUIBI KPUCTAIIMYECKUX PELIETOK
(CTpYKTYp) ¥ CBOMCTBA BEIIECTB.

[lonsiTne o nucnepcHeix cucreMmax. Mctunuble pacTBOpbl. IIpencraBneHne O KOJUIOMIHBIX
pacTtBopax. CriocoObl BbIpaKeHHsI KOHIICHTpPAIlMM PAcTBOPOB: MaccoBas JI0Jis BEIECTBAa B pPacTBOPE,
MOJISIpPHAsT KOHIEHTPaLUsl. Hacpimiennple 1 HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucramnoruapatsr.

Knaccudukanus u HOMEHKIIaTypa HEOPTraHWYECKUX BellecTB. TpuBraibHbIe HA3BaHUS OTEIbHBIX
MpeACTaBUTENC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKMX pEaKUMid B HEOPraHHYECKOH M OpPraHMYecKOW XUMHH. 3aKOH
COXpaHEHHUsI MACChl BEILIECTB; 3aKOH COXPAHEHMSI U MPEBPALLEHUS YHEPTUU MPU XUMUUYECKUX PEAKIIMIX.
TemoBbie 3G PEKTh XMMUYECKUX peakiuii. TepMOXUMHUYEeCKHE ypaBHEHHUS.

CKOpOCTh XMMHUYECKOW peakiuu, €€ 3aBHUCUMOCTh OT pa3iWyHbIX (PakTopoB. ['oMoreHHble U
reTeporeHHbie peakuuu. Katanus u karanu3aTopsl.

OOpatumble M HEOOpaTHMbIC peakIuu. XHUMHYEeCKoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO
paBHOBecHsl. DAaKTOPHI, BIMUSIONIME HA TOJ0KEHHE XMMHUUYECKOTO PAaBHOBECHS: TEMIIEPATYpa, /1aBJIICHHUE
Y KOHIIEHTPAIMM BEIECTB, y4acTBYOUX B peakuuu. [Ipunnun Jle [laTense.

OnekTponauTHueckas auccouuanus. CuinpHble U cialOble 37eKTpoiuThl. CTeneHb TUCCOLUAIUU.
Cpena BOJDHBIX pPAacTBOPOB: KHCJOTHAs, HEWTpasibHas, IenovHas. Bomopomuwiii mokaszatens (pH)
pactBopa. ['maponus coneit. Peakiiuu noHHoro ooMeHa.

OKHMCIHUTENIbHO-BOCCTAaHOBUTENbHBIE  peakuuu. (CreneHb  okucieHus.  OKHUCIHUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHUS W BOCCTAaHOBJEHHs. BaKHEMIIME  OKHUCIHUTENH U
BOCCTAHOBUTENIU. MeTOJ 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIU3 PACTBOPOB U PACIJIAaBOB BEIIECTB.

DKCIEPUMEHTAJIbHbIE METOJbl W3yYEHUS BEILECTB U WX MPEBPALIECHUN: Pa3I0KEHHE MEePOKCHU]IA
BOJIOpOJa B MPUCYTCTBUM KaTaln3aTopa, MOJAEIH KPUCTAUIMYECKUX PELIETOK, MPOBEACHUE peaKLui
MOHHOTO OOMEHa, OMpeeNieHuEe CPeAbl PACTBOPOB C TOMOIIBIO HMHIWKATOPOB, W3YUYCHHE BIIMSHUS
pa3IMyYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIINH U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

Heoprannueckas xumusi.



ITonoxxenne HemeramwnoB B Ilepuonnueckoi cucreMe xumudeckux snemenTos .M. Menneneesa
1 0COOCHHOCTH CTPOCHHUS UX aTOMOB. DU3HUECKUE CBOMCTBA HEMETAILIOB. AJIJIOTPOIUS HEMETAIIOB (Ha
puMepe KUCIopoa, cepsbl, hocdopa u yriaepoaa).

Bonopon. Ilonyuenuwe, ¢Qusuveckre M XUMHUYECKHE CBOWMCTBA: pEaKIUd C METaUIAMUA U
HEMeTaJuIaMH, BOCCTAHOBUTEJIbHbIE CBOMCTBA. ['Mapubl. TOMIMBHBIE 3JIEMEHTHI.

I'anorensl. Haxoxxaenue B npupoje, crnocoObl Noay4YeHus, prusnyeckre 1 XMMUYECKUe CBOICTBA.
l"asoreHoBoiopopl. BaxkHelme KUCIOPOICOAEpkKAIe COCIUHEHHS TaJoreHoB. JlaGopaTtopHbie H
MIPOMBIIIJICHHBIE CIIOCOOBI MOTY4YeHHsI ranoreHoB. [IpruMeneHne rajJoreHoB U UX COeAMHEHUH.

Kucnopon, o30H. JlaGopaTopHble ¥ NPOMBIIUIEHHBIE CHOCOOBI MOJYYEHUS KHCIOPOJa.
Puznyeckre 1 XUMUUYECKHE CBOMCTBA U IPUMEHEHUE KUCIOPOJa U 030HA. OKCUABI U TEPOKCUBI.

Cepa. Haxoxxnmenue B mpHpoje, CIOCOOBI MOMydeHHUs, (PU3NYECKHe W XMMHUYECKHE CBOMCTBA.
Ceposoaopon, cynmbbuasl. Oxcun cepei(I'Y), okcua cepri(Y1). CepHucras u cepHas KUCIOTBI U HX
coiu. OCOOEHHOCTH CBOWCTB CEpHOM KUCIOTHI. [IpuMeHeHne ceprl U e€ COeTMHEHUH.

Azot. Haxoxnenue B mpupoze, cocoObl MOdy4deHHs, (U3NUYECKHEe M XUMHUYECKHE CBOMCTBA.
Ammuak, HUTpuUIbL. OKCHIBI a30Ta. A30THCTas U a30THAsI KUCJIOTH M BX coiu. OCOOCHHOCTH CBOWCTB
a30THOU KuCHOTHL. [IpMeHeHne a30Ta 1 ero COeTUHEHNI. A30THBIE yIOOpeHUsI.

®ocdop. Haxoxkaenue B npupoje, CrocoOsl MoaydeHus, Gpu3ndeckue 1 XUMHUECKUEe CBOWCTBA.
®ocdunst u pochun. Oxcuasl hocdopa, pocopuas kucnora u e€¢ conu. [Ipumenenne Gocdopa u ero
coenunennii. Dochopubie ynoOpeHus.

VYrnepon, HaxoxkaeHUue B MpUpoie. AJUIOTpOIHble MoauduKanuu. PuU3nveckrue U XUMUYECKUe
CBOICTBa MPOCTHIX BEHIECTB, 00pa3oBaHHbIX yriaepoaoMm. Okcun yriepona(I'T’), okcun yraepoma(l'y),
yroJibHast KUCTIO0Ta U €€ colu. AKTUBUPOBAHHBIN yrouib, agcopOuus. Dynnepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. [IpriMeHeHre MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIIIEPOIAOM, U €T0 COSAMHEHUN.

Kpemunii. Haxoxxnenne B nmpupojie, CocoObl MonydeHus, GU3nIecKne 1 XMMHUYECKHEe CBOMCTBRA.
Oxcupn xpemHus(I'Y), kpeMHHEBass KHMCIOTa, CWIMKaThl. [IpuMeHEHHE KpEeMHHS M €ro COEIUHEHHI.
Creki10, €ro nojiyueHue, BUbI CTEKIIA.

[Tonoxxenne wmetamuioB B Ilepuoandeckoil cuctemMe XMMHUYECKHX 3JeMEHTOB. OcoOeHHOCTH
CTPOCHHS DSJEKTPOHHBIX O0O0JI0YeK aToMOB MeTauioB. OOmme Qu3ndecKkue CBOWCTBA METAIJIOB.
[Tpumenenne MeTaioB B ObITY U TexHUKe. CIIJIaBbI METAILIOB.

DNEKTPOXUMHUYECKHIA PSJl HampspDKeHUH MeTawmoB. OOmmMe crocoObl IMONYYEeHUS METAIOB:
TUAPOMETAUTYPIUsl, NUPOMETAIUIYpPrusi, >JeKTpomeTtamnyprus. IloHsTne o0 KOppo3uM MeETasuioB.
Croco0bl 3aIUThl OT KOPPO3HUH.

O6mas  xapakrtepuctuka MeTtauioB [A-rpynmel  [leprognyeckoil  CHUCTEMBI  XUMHYECKHX
anemeHToB. HaTpwuii u kanwmii: monydyeHue, GU3NIECKue U XUMUIECKHE CBOMCTBA, MPUMEHEHHE TTPOCTHIX
BEIIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetauioB [T A-rpynmber  Ilepuomnyeckoil CHCTEMBl XUMHUYECKHX
9JIEMEHTOB. MarHuil ¥ KajblMii: TOdXydeHue, (U3NYeCKHe U XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE
MPOCTHIX BEIIECTB U UX coeTuHeHUH. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUE: TONydeHre, PU3nvecKre U XUMHUECKUe CBOWCTBA, IPUMEHEHHE TIPOCTOTO BEIIECTBA
U ero coenuHeHuil. AMQOTEepHbIE CBOWCTBA OKCHIA U THIPOKCHIA ATIOMHUHUS, THIAPOKCOKOMILIEKCHI
AITIOMUHHUSL.

OOmas xapakTepucTuka MeTauioB 1moOounsix noxarpymnn (b-rpymm) [lepuoanyeckoit cuctembl
XUMHUYECKHX AIIEMEHTOB.

®u3nyeckue M XUMHUYECKHME CBOMCTBA XpoMa M €ro coeauHeHuil. OKCHUIIBl M THUAPOKCHIIBI
xpoMa(IT), xpoma(ITT) m xpoma(¥YI'). Xpomarel W auXpomarbl, MX OKHUCIUTEIHHBIE CBOWCTBA.
[Tonyuyenue u npuMeHEHUE XpoMa.

®u3nyeckue U XMMUYECKHE CBOMCTBAa Maprasiia U €ro coeluHeHuid. Baxueuiine coeauHEHUs
Maprana(I'T), wmapranma(I'y), wmapranma(YI') wu wmapranna(YIT). Ilepmanranat xkanusi, €ro
OKHCJIUTEJIbHBIE CBOMCTBA.

®du3nueckue U XUMUYECKUE CBOMCTBA Kejie3a U ero coenquHeHuid. OKCUbl, TUAPOKCHUIBI U COJIU
xene3a(Il) u xeneza(lll). [Tonyyenue u npuMeHeHUE kee3a U ero CIUIaBoB.



dusnyecKkue 1 XUMUYECKHE CBOMCTBA MeU U €€ coequHeHni. [lonydeHne u npuMeHeHne Meau 1
€€ COeIMHEHUN.

Huuk: monmy4yenue, ¢uU3MUYEeCKHe M XMMHUYECKHE CBOMcTBAa. AMQOTEpHBIE CBOMCTBAa OKCHIA U
TUAPOKCHUIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [ [pyMeHenne iuHKa ¥ €ro COeIUHEHNN.

OKcrepuMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB M HX MPEBpAIICHUI: H3ydeHHe 0oO0pasloB
HEMETaJJIOB, TOpeHHe cepsl, pocdopa, jxene3a, MarHusi B KUCIOPOJE, U3ydyeHHE KOJUIEKINU «MeTabl
U CIUIaBbl», B3aMMOJAEHCTBUE IIEJIOYHBIX M IIEJIOYHO3EMENIBHBIX METAJUIOB C BOJOW (BO3MOKHO
UCIOJIb30BAHUE BHMJEOMATEPHANIOB), B3aMMOJAEHCTBHE IMHKA W JK€Jle3a C PACTBOpAaMM KHUCIOT U
IIEeJIOYEH, KAa4yeCTBCHHBIC DPEAKIMM Ha HEOPraHWYECKHUE AaHHMOHBI, KaTHOH BOAOPOJAa M KaTHOHBI
METAJIJIOB, B3aUMOJEHCTBHE TMAPOKCHUAOB AJIOMUHUSA W IIMHKA C PacTBOpaMH KHCJIOT W WICJIOYEH,
pellIeHne HKCIEPUMEHTAIbHBIX 3anad 1o teMam «l'amorensn», «Cepa M €€ COeOUHEHMS», «A30T U
bochop u ux coenuHeHU», «MeTallIbl IIaBHBIX HOArPYyN», «MeTamibl TOOOYHBIX MOATPYIIID).

XUMUS U )KU3Hb.

Posip xumun B o0ecriedeHnH yCTOWYMBOTO pa3BUTHA yenoBedyecTBa. [IoHATHE 0 HayuHBIX METO/1axX
MO3HAHUS U METOJIOJIOTUM HAay4yHOTO HccienoBaHus. HaydyHble MPUHIMIIBI OPraHU3aMH XUMUYECKOTO
npousBojicTBa. [IpombllluieHHBIE CHOCOOBI MOJyYEHHUS BaKHEHIIMX BeUIeCTB (Ha mpuMmepe
MIPOM3BOJICTBA aMMHAKa, CEPHOM KUCIIOTHI, MeTaHoJa). [IpoMbIIIIeHHBIE CTTOCOOBI TTOTyYEHUSI METAIIOB
U CIUIaBOB. XMMHYECKOE 3arpsA3HEHUE OKPYXKAIIIEW cpefpl U €ero mnociaeacrsuss. Ponb Xxumuu B
o0ecrnedeHnr YHEPreTHIECKO 6€30MaCHOCTH.

XuMHus UM 300pOBbe 4YenoBeka. JlekapcTBeHHble cpencrtBa. IIpaBuna  umcmosb3oBaHUsA
JIEKAPCTBEHHBIX IIpenaparoB. Poyib XUMUU B pa3BUTUU METULIUHBI.

XvMUs THUIIH: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC A00aBKU. Ponb XuMuu B oOecTieueHUU
MMUIIEBON O€30aCHOCTH.

Kocmernueckne wu mapdromepHble cpenctBa. beitoBas xumus. [IpaBmia  Ge3omacHOro
MCIOJIb30BaHUS MTpenapaToB ObITOBOM XUMUU B MIOBCEIHEBHOM KU3HU.

XHUMHS B CTPOUTEIHLCTBE: BAXKHEHUININE CTPOUTEIIbHBIE MaTepHAITBI (LIEMEHT, OCTOH).

XuMHS B CENHCKOM X03siiicTBe. OpraHMYecKrue U MUHEpaIbHBIC YI00PCHHUS.

CoBpemeHHbIE KOHCTPYKLIMOHHBIE MaTepHajbl, KpacKW, CTEKJO, KepaMuka. Marepuanbl IS
3NeKTpoHUKU. HaHoTexHOMOrNu.

Pacuérnbie 3a1aun.

Pacuérpl: Macchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIHUYECTBY BEUIECTBA, MACCE UITU
00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU BEMIECTB, MAacChl (00BEMA, KOJIMYECTBA BEIIECTBA)
MIPOAYKTOB PEAKIIMU, €CIIU OJHO M3 BEIECTB UMEET MPUMECH, Macchl (00bEMa, KOJINYECTBA BEIIECTBA)
IIPOJYKTA PEaKLMM, €CIU OJHO U3 BEIIECTB JIAaHO B BHJIE pacTBOpa C ONPEIEIEHHON MaccoBOM HoJei
pPacTBOPEHHOTO BEIECTBA, MACCOBOI JIOMIM U MOJISIPHOM KOHIIEHTpAallMM BEIECTBAa B PACTBOPE, JOJIU
BBIXOJIa MPOJIYKTa PEAKIUU OT TEOPETUUECKH BO3MOMXHOTO.

MexnpenMeTHbIE CBSI3U.

Peanuzamuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEeHUH OOIeld W HeopraHWdeckod Xxumuu B 11
KJIacCe OCYILECTBISETCS Yepe3 HCIOJb30BaHHWE KaK OONIMX E€CTECTBEHHO-HAYYHBIX MOHSATUH, TaKk M
MOHSTHM, TPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: SIBICHWE, HAYyYHBIM (akT, THIOTE3a, TEOPHS, 3aKOH,
aHaJlM3, CHHTE3, Kiaccu(UKaIus, NepUuoOAUYHOCTb, HAONIOJACHNUE, U3MEPEHUE, IKCIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®usnka: MaTepusi, MUKPOMUpP, MAKPOMHP, aTOM, 3JIEKTPOH, MPOTOH, HEHTPOH, MOH, U30TOIbI,
pPaMOaKTUBHOCTh, MOJICKYJIa, DHEPreTHYECKHid YpOBEHBb, BEIIECTBO, Telo, OO0BEM, arperaTHoe
COCTOSIHME BEIECTBA, HWJICANBHBIN Tra3, (QU3NYECKHEe BEIUYHMHBI, CIUHUIBI W3MEPECHHS, CKOPOCTb,
SHEprus, Macca.

buonorus: kimerka, opraHu3M, 3KOCUCTeMa, Onocdepa, MeTaboanu3M, MAKpO- 1 MUKPOIJIEMEHTHI,
O€JKU, KUPBI, YTTIEBOIbI, HYKJIEUHOBbIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPTUU B IKOCHCTEMAX.



I'eorpadus: MuHepabl, FOPHBIE TOPOJIBI, OJE3HBIE HUCKOIIAeMbIE, TOIUIMBO, PECYPCHI.

TexHomorus: XMMHUYECKas IIPOMBIIUIEHHOCTb, METAJULYPIHUsl, CTPOUTEIIbHBIE MAaTEPHAIIBL,
CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, MULIEBAs IIPOMBILIEHHOCTb, dapmareBTHyeCKast
IIPOMBILIIEHHOCTh, IPOM3BOJCTBO KOCMETHYECKHMX IIPENapaToB, MPOU3BOACTBO KOHCTPYKLIHMOHHBIX
MaTepuaos, JJIEKTPOHHAs IIPOMBIIIIEHHOCTb, HAaHOTEXHOJIOTHH.



IVDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 XMW HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHIA

JIMYHOCTHBIE PE3VYJIbTATBI

B cooTBeTCTBUM C CHCTEMHO-JEATEILHOCTHBIM MOAXOJOM B CTPYKTYpE JIMUHOCTHBIX
pPE3yNIbTaTOB OCBOGHUs MpeaMera «XWMHs» Ha YPOBHE CpeIHEro oomero oopazoBaHUs
BBIICTICHBl  CJICAYIONIME COCTABJISIONIME: OCO3HAHHWE OOYYaIOIUMHUCS  POCCUICKOM
IPAKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTU W
CaMOOTIPE/ICIICHUI0; HAMYMEe MOTHBAIMM K OOYYEHHI0; TOTOBHOCTH M CIIOCOOHOCTH
00yJaromuXxcsi PyKOBOJCTBOBATHCS MNPHUHITHIMU B OOIIECTBE MpaBWIaMH WM HOPMaMHU
MOBEJICHUS, HAJUYKME IPABOCO3HAHUS, DKOJOTHYECKOW KYJIbTYpPBI; CIOCOOHOCTh CTaBHTH
1IEJTU ¥ CTPOUTD KU3HCHHBIC TIUTAHBI.

JIngHOCTHBIC pe3ynbTaThl OCBOCHHUS TPEIMeTa « XUMH» OTPaKaroT c(HOPMUPOBAHHOCTH
OITBITA MO3HABATEILHOM " MPAKTUYECKOW JIeITEIbHOCTH

oOydJaronmxcs B rporiecce peanu3ainuu
00pa3oBaTebHON JAeSATEIHLHOCTH.

JIudHOCTHBIC pPe3yabTaThl OCBOCHHUS MPEAMETa « XUMUS» OTPAKAIOT C(HOPMHUPOBAHHOCTH
OITLITA TI03HABATEIILHOM " MPAKTUYECKON  JEATEIIbHOCTH

o0yJarmuxcs B rpoiiecce peanu3anuu
00pa30BaTEeNbHON IEATEIBHOCTH, B TOM YUCIIC B YaCTHU:

1) rpaxxaaHCKOro BOCTIMTaHUS:

OCO3HAaHUsI 00YYAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOMOPSIKY;

MPEACTABJICHUS O COIMAIbHBIX HOPMaX U MPaBUIaX MEKINIYHOCTHBIX OTHOIICHUH B
KOJUUICKTHUBE; TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JAEATEIHHOCTH MPU CO3JaHUN YUIeOHBIX
MIPOEKTOB, PEIICHNN YI€OHBIX U MO3HABATEIHHBIX 3a]1a4, BHIMOJTHEHUN XUMUICCKUX
AKCTICPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY U apTYMEHTHI IPYTHUX
MIPH aHATN3E PA3INIHBIX BUJIOB YUYEOHOU JAESITETbHOCTH;

2) naTpUOTHMYECKOIO BOCIMTAHHUSA:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJEJINI0 OTE€U€CTBEHHOM
XUMHH; YBRKECHHSI K TIPOIIECCY TBOPUYECTBA B 0OJIACTH TEOPHH U IPAKTHIECKOTO
MPUJIOKEHUS XUMUHU, OCO3HAHUS TOTO, UTO JAHHBIE HAYKU €CTh PE3ybTaT AJUTEIbHBIX
HAOIIOICHUH, KPOMIOTIUBBIX IKCIIEPUMEHTATBHBIX IIOMCKOB, IIOCTOSIHHOTO TPY/Aa YYEHBIX U
MIPAKTHKOB;

WHTEpeca W TO3HABAaTEIbHBIX MOTHBOB B TIOJYYCHHUH W TOCIEAYIOIIEM aHaIN3e
nH(pOpMaIUK 0 EPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEUYECTBEHHOM XUMUU;

3) IYXOBHO-HPABCTBEHHOIO

BOCIIMTAHMSI: HDABCTBEHHOTO

CO3HAHMS, DTHYECKOTO ITOBEICHMS

CIIOCOOHOCTH OIIGHWBAaTh CHUTYyalldd, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSIMHU, H
MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTH OLIEHHWBATh CBOE ITOBEICHUE M TMOCTYNKH CBOMX TOBAPUILEH C IMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIIKOB;

4) ¢opmupoBaHUs KYyJIbTYPHI 310POBBSI:

MMOHUMAaHUS IIEHHOCTEH 370pOBOr0 W 0Oe30macHOro oOpas3a >KU3HHU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIECHUS K COOCTBEHHOMY (DM3HMYECKOMY U TICUXUIECKOMY 3710POBBIO;

coOro/IeHns TIpaBUil 0€30MacHOro OOpaIleHusl ¢ BEIIECTBAMH B OBITY, MOBCETHEBHON
YKU3HH, B TPYIOBOM JEATEIHLHOCTH;

MMOHUMAHUS IIEHHOCTH TMPaBWJI WHAWUBUIYAJBHOTO M KOJJICKTMBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINUX 3I0POBBIO U YKU3HU JIIOJICH;



OCO3HAHUS TIOCTECACTBUNA W HEMPHUATHS BPEAHBIX MPHUBBIUEK (YHOTPEONEHUS KOOI,
HapKOTHUKOB, KypeHUs );

5) TpynoBOro BOCHUTAHHUS:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEI0BATEIbCKONW JIEeATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JNESATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE B pEUICHUH TMPAKTUYECKUX 3a/7ad COLUaIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTHYECKOMY HM3y4YeHHUIO Mpodeccuil pa3mTuyHOro poja, B TOM YHUCIE Ha
OCHOBE NMPUMEHEHHS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXKEHUS K TPYAY, JIOISM TPYJla U pe3yJibTaTaM TPYAOBOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYAILHON TpaeKTopuu 0Opa3oBaHUS,
Oynymeit mpodeccun © peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C  YUETOM
JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB U MOTPEOHOCTEH 00I1IeCTBa;

6) DKOJIOTMYECKOTO BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIe;

MOHMMAaHUA TJI00aJIBbHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOAHOM U COIIUATILHOM CPEIbI;

OCO3HaHHUS HEOOXOJAUMOCTH MCTOIb30BAaHUS JOCTHKEHUM XUMUU JUISl PELICHHs] BOIIPOCOB
palMOHATBHOTO MPUPOIONOIH30BAHUS;

AKTUBHOI'O HENPUITUS JCUCTBUM, NMPUHOCAIIMX BPEA OKPYKAIOLIEH MPUPOAHON cpene,
yMEHUs MIPOTHO3UPOBATH HEOIaronpusITHBIE 9KOJIOTUYECKUE MOCJIE/ICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPALIATh UX;

HaJU4MUsl Pa3BUTOTO SKOJOTUYECKOTO MBIIIICHUS, 3KOJIOTHYECKON KYJIbTYpbI, OIBITA
NEeSATEIbHOCTH HSKOJOTMYECKON HAaNpaBlI€HHOCTH, YMEHUS PYKOBOACTBOBAaTHCSA HMHU B
MMO3HABATEIPHOM, KOMMYHMKATHUBHOM W COIMAJIBHOW MPAKTHUKE, CIOCOOHOCTH W YMEHHUS
AKTUBHO MPOTHUBOCTOSITH HICOJIOTHN XeMopooun;

7) LEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH H
0OIIIeCTBEHHOW TTPAKTUKH;

MOHMMAaHUA CHeUM(PUKUA XUMHH KaK HayKd, OCO3HaHHs €€ poiau B (OpMHpOBaAHUU
paIMOHATFHOTO HAYYHOTO MBINUICHHS, CO3JaHUU IIEJIOCTHOTO TPEACTaBICHUS 00
OKpY’KalollleM MHpPE KakK O €IUHCTBE MPUPOJbI M YEJIOBEKa, B TMO3HAHWU MPHUPOJIHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPoOIeM COXpaHEHUS! IPUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHUU JJIsS COBPEMEHHOW MBHITU3AIINU:
I'YMaHHCTHUYECKOM HAIPaBICHHOCTH U Ba)KHOH POJIM B CO3JIaHMM HOBOW 0a3bl MaTepHalIbHON
KYIbTYPbl, B PEIICHUU TJIOOANBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS YEJIOBEUYECTBA -
CBIPbEBOM, DHEPreTUYECKON, MHINEBOW M HSKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTHH
MEIUIINHBI, 00€CIIEYeHUH YCIOBHM yCTIEUTHOTO TPYAA U SKOJIOTHYEeCKH KOM(POPTHOM KU3HU
Ka)KJOT0 WieHa OOIecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: TIOHMMAaHUSI CYIIHOCTH METOJOB TMO3HaHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh MOTyYaeMble 3HAHUS
JUId aHamu3a M OOBSCHEHHS SBIEHUN OKPYXKAIOIIET0 MHUpPAa M NPOUCXOISAIIMX B HEM
W3MCHCHUN, YMEHHS JeJlaTh OOOCHOBAaHHBIC 3aKIIOYCHHS] HA OCHOBE HAy4YHBIX (DAaKTOB U
HMMEIOIIMXCS TAHHBIX C LEJbIO MOTYyYEHHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIONb30BaTh XWMHYECKUE 3HAHUSA [UISI PEIICHUS
po0JieM B pealibHbIX KU3HEHHBIX CUTYaIUsIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON IeATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHUIO, K
AKTUBHOMY IIOJIyYCHHUIO HOBBIX 3HAHMM IO XMMHUHU B COOTBETCTBHHU C IKHU3HEHHBIMH
MOTPEOHOCTSMH;

WHTEpeca K OCOOEHHOCTSM TpyJa B pPa3audHbIX cdepax mnpodecCHoHATBHON
NeSITeIbHOCTH.

B €



METAIIPEJMETHBIE PE3YJIbTATDBI

MeranpeamMeTHble pPe3ysIbTaTbl OCBOCHHs NPOTPaMMBI 110 XMMHMM Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HAYUMBIC JI1 (I)OpMPIpOBaHI/IH MHPOBO33pPCHUA O6y‘-IaIOH_[I/IXCSI MCKIUCTUIITIMHAPHBIC
(MexnpeaMeTHbIE) O0IIeHayYHbIE TTOHSATH, OTPa)XKaoIIUe IIeTOCTHOCTh HAYYHOM KapTHUHBI
MHUpa ¥ crenu(uKy METOIOB IMO3HAHHS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepws,
BEIIIECTBO, JHEPTUs, SBJICHUE, MPOIECC, CUCTEMa, Hay4yHbIH (DaKT, MPUHIMII, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOPHUsI, HCCICIOBAHNE, HAOIIOCHUE, H3MEPEHHE, SKCIIEPUMEHT U
apyrue);

VHHUBEpCalbHbIE  y4eOHble  neiicTBus  (TMO3HABaTENbHBIE,  KOMMYHHKATHBHBIE,
perynsTuBHbBIC), obecmeunBaronue (GopMupoBaHue (QYHKIIMOHATBHOW TPAMOTHOCTH |
COLIMAJIEHOW KOMIIETEHIIMH 00y4aromuxcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS  KCIIOJIb30BaTh  OCBOCHHBIC  MEKAMCIMILIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMUSA M yHUBEpCalbHble ydeOHbIC NEHCTBHS B IMO3HABaTEIbHON WU
COLIMAJIbHON ITPAKTHKE.

MeramnpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH yYEOHBIMU
MMO3HABATCIIbHBIMU, KOMMYHUKATHUBHBIMUA U PCTYJIITUBHBIMU I[GP'ICTBHSIMI/I.

[To3naBaTenbHbIE YHUBEPCAIbHbBIE YueOHbIe NEeHCTBUS

1) Ga3oBbIC JIOTHYECCKUE ACHCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aAKTyaIH3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€
BCECTOPOHHE; OMPEACIISATH 1IeJIN JeATeTbHOCTH, 3aJaBasi apaMeTpbl U KPUTEPUHU UX
JOCTUKEHHSI, COOTHOCUTD PE3YJbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU LEJISIMH;

UCIOJIb30BaTh MPU OCBOCHUHM 3HAHUNW NPUEMBI JIOTHYECKOTO MBIIUICHUS: BBIIEIATh
XapaKkTepHble MpPHU3HAKW TMOHSITUH W yCTaHAaBIMBaTh HUX B3aHUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH ISl KJIacCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;
YCTaHABIIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEX]Yy U3y4aeMbIMU SIBICHUSIMU; CTPOUTD
JIOTUYECKHE PACCYXICHUS (MHAYKTUBHBIC, IEYKTUBHBIE, IO aHAJIOTUH ), BBISBIISATh
3aKOHOMEPHOCTH U MTPOTUBOPEUYUS B PACCMATPUBACMBIX SIBICHUSAX, (OPMYITUPOBATH BHIBOIBI
Y 3aKJIIOYCHUS;

MIPUMEHATH B MPOLECCE MO3HAHUSI MCIOJIb3yEMbIE B XUMUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeTIH, TIPeoOpa3OBhIBATh MOJEIbHBIC MPEACTABICHUS - XUMUYECKHH 3HaK (CHMBOMN)
JJIEMEHTa, XUMHUYecKkas ¢GopMylnia, ypaBHEHHE XUMHUYECKOW pEaKIMH - TPH PEIIeHUU
y4eOHBIX TO3HABATENBHBIX M MPAKTHUYECKUX 3aJay, NMPUMEHSATh Ha3BaHHbIE MOJEIbHbBIE
MpEICTaBICHUsI JJIS BBISABICHUS XapaKTEPHbIX IPU3HAKOB M3YyYaeMbIX BEIIECTB H
XUMHYECKUX PEAKIUH.

2) 0a30BBIC UCCIIEIOBATEIBCKHIE ACHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TO3HAHUS BEIIECTB U XUMUYECKUX PEaKLUi;
(dbopMynupoBaTh LEIH U 33J1a4H UCCIIEI0BAaHUS, UCTIONIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENTLHO CPOPMYITUPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI JIIsl POPMHUPOBAHUS THIIOTE3HI 10 MPOBEPKE MPABUIHLHOCTH BHICKA3bIBACMBIX
CYXKJICHUMU;

BJIAJIETh HABBIKAMHM CaMOCTOSATENBHOTO IJIAHUPOBAHUS W MPOBEACHUS YUYEHUUYECKHX
OKCIIEPUMEHTOB, COBEpIICHCTBOBATh YMEHHUS HaOmIOJaTh 3a XOAOM  Ipoliecca,
CaMOCTOSITENTLHO MPOTHO3UPOBATh €T0 PEe3yNbTaT, (GOpMyIHpOBaTH OOOOIICHHUS W BHIBOJIBI
OTHOCHUTENIbHO JOCTOBEPHOCTH pE3YJIbTaTOB MCCIEIOBAaHUS, COCTABIATH OOOCHOBAaHHBIM
OTUéT O MPOJCIIAHHON paboTe;

MpuoOpeTaTh OMBIT YYEHWYECKOW HCCIEOBATEIbCKON W TMPOSKTHOW JeATEIHHOCTH,
MPOSBIIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJOB PEHICHUS
MPAKTUYECKHUX 3a]1a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB IMO3HAHUS.



3) pabora ¢ uHpopManuei:

OPMEHTHPOBAThCS B PpA3IMYHBIX HCTOYHUKAX WHGOpManuu (HAyYHO-TIOMYJIApHAS
JAUTEpaTypa XHMHUYECKOTO COJEpXaHWs, CIpaBOYHbIE MocoOus, pecypcsl MHTepHeTa),
aHAIM3UPOBaTh MHAOPMALMIO PAa3INYHBIX BUIOB M (OPM NPEACTABICHUS, KPHUTHYECKH
OLICHUBATH €€ TOCTOBEPHOCTh U HETIPOTHBOPEUUBOCTD;

(bopMyIHpOBaTH 3ampPOCHl M MPUMEHATH Pa3IMYHBIE METONBI NPH HOUCKE U 0TOOpe
uH(pOpMaIMM, HeOOXO MO JJIS BBITOJIHEHNS YI€OHBIX 3a/1a4 ONPEeIEHHOTO THIIA;

npUOOpeTaTh OMBIT UCIOJIb30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHNA U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OpPMY MpeAcTaBIeHUs HH(POpPMAIK (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U JAPYyTHUE);

UCTOJIb30BaTh HAYUHBIH S3bIK B KAauyecTBE CpPEACTBA INpU paboTe ¢ XUMHUECKOU
uHpOpMaLKel: TPUMEHITh MEXNpeAMEeTHbIE ((PHU3MUEcCKue M MaTeMaTH4YecKHe) 3HAaKU U
CHUMBOJIBI, (hOpMYyITBI, a00OpeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KomMMyHHKaTHBHBIC YHUBEpCAIbHbIE y4eOHbIC EHCTBUS:

3aJ1aBaTh BOMPOCHI [0 CYIIECTBY 00CYKIa€MOM TeMbI B X0OJIe IUaiora U/UiH JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYITHUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BBITOTHEHHS
IIPEIIOKEHHOM 3a1a4H;

BBICTYNATh C MPE3CHTALMEN pe3yabTaTOB MO3HABATEIbHON AESITENBHOCTH, MOTYyYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHUKAMU IMPU BBINOJHEHUH XHUMHUYECKOTO
JKCIIEPUMEHTA, MPAKTHYECKON paboThl MO MCCIEIOBAHUIO CBOMCTB HM3y4aeMbIX BEIECTB,
peanuzanuu yueOHOro MpoekTa, U (OpMyIUPOBATH BBHIBOJBI IO PE3yjIbTaTaM MPOBEIEHHBIX
UCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

PerynaruBHble yHUBEpCaIbHbIC YUeOHbIC NEHCTBUSA:

CaMOCTOATCIIBHO IUIAHUPOBATHL W OCYIICCTBJISITH CBONO IMO3HABATCIIBHYIO ACATCIBHOCTD,
onpenenss e€ ey 1 3a/1a4u, KOHTPOIUPOBATh U 10 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
npeJlaraéMblii  aITOPUTM JICHCTBUM TPHU BBIMOJHEHUH YYEOHBIX M HCCIIEI0BATEIbCKUX
3a/1a4, BEIOMpaTh Hanbosee F3(PEeKTUBHBIN CITIOCOO MX PEIICHUs ¢ YIETOM TOJTYICHHS HOBBIX
3HAHUH O BEIIECTBAX U XUMUYCCKHUX PEAKITHIX;

OCYILIECTBIIATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLCHKHU.
IMPEAMETHBIE PE3VYJIbTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUH Ha yrIIyOJIEHHOM YPOBHE Ha
YPOBHE CpeHero 001ero oopa3oBaHus BKIIOUAIOT celupuIecKue s yaeOHOTO IpeaMeTa
«XUMUS» HAYYIHbIC 3HAHHSI, YMEHHSI U CITOCOOBI ACHCTBUI MO OCBOCHHIO, HHTEPIIPETAIIUH 1
npeoOpa3oBaHUIO 3HAHWW, BHIBI JACATEIBHOCTH TI0 TOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHIO 3HAHUH B PA3JIUYHBIX YYCOHBIX CUTYAIHSIX, a TAK)KE B PEAbHBIX KU3HEHHBIX
CUTyallusX, CBS3aHHBIX C XWMHUEH. B mporpamMme mo XUMHM TpPEAMETHBIC PE3yNIbTaThl

IIPEJICTaBJICHBI 110 TOaM U3y4YEeHHUS.
11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOEHHS Kypca «OOmas M HeEOpraHudeckas XUMUS»
OTpaXkaroT:



c(hOPMHUPOBAHHOCTH MPEACTABICHUI: O MATEPHATILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHHUI MPUPOJIBI, O MECTE M 3HAYCHUH XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK W e€ poiu B OOECIEUEHWH YCTOMUMBOTO PA3BUTHUS, B PEIICHUH MPOOJIeM
9KOJIOTUYECKOW, HSHEPreTUYECKOW M THINEBOW OE30MacHOCTH, B Pa3BUTHU MEIUITUHBI,
CO3JIJaHUW HOBBIX MaTepUaJIOB, HOBBIX HCTOYHUKOB SHEPTHH, B 00ECIIEUEHNH PAIMOHATHHOTO
MIPUPOJIOTIONB30BaHMs, B (DOPMUPOBAHMM MHPOBO33PEHHS M OOIIEH KYJIbTYphl YEJIOBEKa, a
TaK)Xe SKOJIOTUUECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOTHOM CpeEIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKUX 3HAaHUM, KOTOpas BKIIIOYAET: OCHOBOIOJIArarollue
MOHSTHUS - XUMHYECKHUU DJIEMEHT, aToM, SAPO aToMa, M30TOIMBI, AJIEKTPOHHAs 00O0J0YKa
aToma, S-, p-, d-aTOMHbBIe OpOWTaIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS aTroMma,
TUOpUAM3AIHS ATOMHBIX opburanei, HOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATEIBHOCTb, CTENEHb OKUCJICHHS, XUMUYECKasi CBsI3b (KOBaJEHTHAsi, MOHHAs,
MeTaJuInuecKasi, BOAOPOAHAs ), KPUCTAINIMYECKAsl PelIéTka, XMMUYEeCKas peakiius, pacTBop,
AJICKTPOJIUTHI, HEDJICKTPOIHTHI, DJICKTPOIUTHICCKAS TUCCOITUAINS, CTENEHb JTUCCOIMAIINH,
BOJIOPOJHBINA TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBHUTEIb, TEIJIOBOM 3(P(HEKT XUMHYECKOU
peaKIu, CKOPOCTh XMMHYECKON pEaKlMK, XMMHYECKOE DPABHOBECHE; TEOPUU M 3aKOHBI
(Teopust DIEKTPOIUTHYECKON auccorumanuu, nepuomudeckuii 3akoH [[.JM. Menneneena,
3aKOH COXPaHEHHWS MacChl BEIIECTB, 3aKOH COXPAHEHWsS W TPEBPAIICHHUS] SHEPTHH TPH
XUMUYECKHX PEaKIMsIX, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XMUMHUH, MUPOBO33PEHUECKUE 3HAHMUS, JIekKAIIUE B
OCHOBE TOHUMAaHUsI NMPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHHUM;, COBPEMEHHbBIC
NpEACTABICHUSI O CTPOCHMHM BEHIeCTBA Ha AaTOMHOM, HWOHHOMOJEKYJISIPHOM U
HAJMOJIEKYJIIPHOM YpPOBHSX; TMPEJACTaBICHUS O MEXaHU3MaX XUMUYECKHX pEeaKiHil,
TEPMOJIMHAMUYECKUX U KHUHETHUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHHs, O XUMHUYECKOM
PaBHOBECHH, PaCTBOpPaX U JUCTIEPCHBIX CUCTEMaX; (PaKTOJIOTHYECKUE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MaCHOM HMCIOJIb30BAaHUHU BAXHEHIITMX HEOPTaHUYECKHX BEIECTB
B OBITY H TPAKTHYECKOW JEATETLHOCTH YEJIOBEKa, OONIMX HAay4YHBIX MPHHIIUIIAX
XUMHYECKOTO MMPOU3BO/JICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBIISITH XapaKTEPHbBIC TPU3HAKU TTOHATUH, YCTaHABJINBATh
WX  B3aUMOCBSI3b, HCIIOJIb30BAaTh  COOTBETCTBYIOIIME  TOHATHUA TNPU  ONKCAHUU
HEOPTraHWYECKHUX BEIECTB U UX NPEBPAIICHHUIA;

c(hOPMUPOBAHHOCTh YMEHHS HCTOJIH30BATh XUMHUYECKYI) CHMBOJHKY JJIsSi COCTABICHUS
dbopMyIT BEIIECTB U YPAaBHCHHA XUMUYECKUX PEAKIHMA, CHCTEMaTHYEeCKYI0 HOMEHKIATYPy
(IUPAC) u TpuBHaibHBIC HA3BaHUI OTACIBHBIX BEIICCTB;

c(hOPMHUPOBAHHOCTH YMEHUS ONPEACISATH BAJICHTHOCTh U CTENICHh OKUCICHUS XUMUYIECKUX
AJIEMEHTOB B COCAMHEHUSIX, BUJI XUMUYECKOU CBsI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKas,
BOJIOPO/IHAS ), TUII KPUCTAJUTMYECKON PEIETKA KOHKPETHOTO BEIIECTBA;

c(hOPMUPOBAHHOCTh yMEHHUS OOBSICHATh 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHUIA
XUMUYECKOW CBS3M M THUIMA KPUCTAUTMYECKOW pPEmETKH, OOMEHHBIH U JIOHOPHO-
aKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUsI KOBAJICHTHOM CBS3H;

c(hOpPMHUPOBAHHOCTh YMEHHH: KJIaCCHU(PHUIIMPOBATh: HEOPTraHWYECKHE BEIIECTBA IO HX
COCTaBYy, XMMHUYECKHE PEAKITUH 0 PA3IMYHBIM MPU3HAKaM (YUCITY U COCTaBY Pearupyrommux
BEIIIECTB, TEIUIOBOMY 3 (DEKTy peakinu, W3MEHEHHUIO CTEIECHEW OKUCIEHHUS JJIEMEHTOB,
00paTHMOCTH, YYaCTHUIO KaTallu3aTopa U JAPYTUE); CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS U
KPUTEPUU JJIs1 KITACCU(PUKALIMY N3Y9aeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKpBIBaTh CMBICT Mepuogudeckoro 3akona J[. U.
MenzeneeBa © JEMOHCTPUPOBATH €r0 CHCTEMATHU3HPYIOIIYIO, OOBSICHUTEIBHYIO W
HPOTHOCTUYECKYIO (PYHKIIUY;

c(hOpPMUPOBAHHOCTH YMEHUH: XapaKTEepU30BaTh JJEKTPOHHOE CTPOCHHE AaTOMOB U
HOHOB
XMMHYECKUX 3JIEMEHTOB MEpBOro-uyerBéproro mnepuonos Ilepuomnueckoit cucremst J[.H.
MenneneeBa, HCIONB3Ys TOHATHS  <«OQHEPTETHYECKHE YPOBHHU», «IHEPreTUYECKHE
MOJYPOBHU», «S-, p-, d-aTOMHBIE OpOUTAIHY, «OCHOBHOE U BO30YXJIEHHOE YHEPTeTUUECKUE



COCTOSTHUSI aToMay; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHUYECKUX
3JIEMEHTOB U MX COeAUMHEHM 1o nepuojaMm W rpynnam l[lepuonnueckor cuctemsl [l. U.
MenneneeBa, BaJeHTHbIE BO3MOXXHOCTH aTOMOB D3JEMEHTOB Ha OCHOBE CTPOEHUS HX
3JICKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHUN: XapaKTepu30BaTh (OMUCHIBATH) OOIME XHUMHUYECKHE
CBOMCTBa BEIIECTB pA3JIMYHBIX KIJIACCOB, MOJTBEP)KIATh CYIIECTBOBAaHHE T'€HETUYECKOU
CBSI3M MEXKAY HEOPraHMYECKMMHU BEUIECTBAMH C MOMOUIbIO YPAaBHEHUIH COOTBETCTBYIOLIUX
XAMHYECKUX PEaKIUM;

c(hOPMUPOBAHHOCTh YMEHUSI PACKPHIBATH CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIyii MOCPEJCTBOM COCTABJICHUS AIIEKTPOHHOIO OallaHca ATHX peaKIuil; peakiuii
MOHHOTO OOMEeHa MyTEéM COCTABJICHHS WX TOJHBIX U COKPANIEHHBIX MOHHBIX YPaBHECHHIA,
peakuuii THAPOIN3a; peakluii KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpPe THAPOKCOKOMILIIEKCOB
IIUHKA U aJTFIOMUHHUSA);

c(OPMUPOBAHHOCTh YMEHHUS OOBICHITH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4éTOM HUX SHEPreTHYECKHX XapaKTePUCTHK, XapakTep W3MEHEHHUs CKOPOCTHU
XUMHUYECKOH peakIUyd B 3aBHCHUMOCTH OT pa3iH4YHbIX (DAKTOPOB, a TaKXKe Xapakrep
CMEIIIEHNsI XUMUYECKOT0 paBHOBECHS MOJ BIMSHUEM BHEIIHUX Bo3jaeWcTBU (mpunuum Jle
[Tarense);

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUECKHUE PEaKIINH, JIeXkKAIlIie B OCHOBE
MPOMBINIICHHOTO TOJIYYeHUsT CEPHOW KHCIIOTHI, aMMHaKa, OOINWe HAayYHbIE MPUHIIUIIBI
XUMHYECKHX MPOU3BOJICTB; IEIECO00Pa3HOCTh MPUMEHEHHS] HEOPTraHWYECKHX BEIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHHUS PUCK-TIONTH3a;

c(hOpPMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUH O METO/IaX HAYYHOT'O MTO3HAHUS SBIICHHIA
OpUPOABI - HAONIOJICHHWE, W3MEPEHHEe, MOJACIUPOBAaHUE, OSKCICPUMEHT (peanbHBId U
MBICIICHHBIN ), UCMIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHSThH 3TU 3HAHUS MPU
9KCIIEPUMEHTAILHOM HCCJIEIOBAaHUU BEHIECTB U ISl OOBSICHEHUS] XUMHUYECKHX SBIICHUM,
UMEIOUIMX MECTO B MPUPOE, MPAKTUYECKOM AEsTeNbHOCTH 4YelIOBEeKa M B IOBCEIHEBHOM
KU3HU;

c(OpPMUPOBAHHOCTh YMEHHUSI BBISBJIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHITUSIMU U
NPEJICTABICHUSIMH JPYIMX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUid 0ojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUAIILHOTO €TUHCTBA MHUPA;

cOPMUPOBAHHOCTh yMEHHUS TIPOBOJIUTH PACU€Thl: C WCIOJIH30BAHUEM TOHSTUN
«MaccoBasi J0JIsl BEIIECTBA B pPAaCTBOPE» U «MOJISIPHAS KOHIIEHTPAIUs»; MacChl BEIIECTBA WIH
o0béMa raza Mo H3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO U3
YYaCTBYIONIMX B PEaKIMH BEIIECTB; TEIIOBOro 3 dexTa peakiuuu; 3HAYCHUS BOJOPOJTHOTO
IIOKa3aTeNsl pacTBOPOB KHUCIOT M ILIEJIOYEH C M3BECTHOM CTENEHBIO IMCCOLMALIMU; MACCHI
(00BéMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CITU OJTHO U3 UCXOTHBIX BEIIECTB JaHO
B BHJIE PacTBOpa C OMNpeAeIEHHON MacCOBOM J10JI€H pacTBOPEHHOTO BEIIECTBA WJIM JAHO B
n30bITKE (MMEeT MPUMECH ); JOU BBIXO/a MPOYKTa PEAKIINN; 00bEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHUH: CaMOCTOSITENILHO IJIaHUPOBATh u IIPOBOJUTH
XUMUYECKAN
9KCIIEPUMEHT (MIPOBEJEHUE pEeaKlUHii HOHHOTO OOMEHa, MOJTBEP)KICHHE KaueCTBEHHOTO
COCTaBa HEOPraHMYECKUX BEILECTB, OMpPENEJICHHE CPEllbl PACTBOPOB BEIECTB C MOMOIIBIO
WHINKATOPOB, U3yUYCHHE BIUSHUS PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUECKOH PEaKIIvH,
pelleHne DSKCIePUMEHTANBHBIX 3aJad 1o TemaM «Mertamie» u  «Hemeramns») ¢
cOONIIO/ICHHEeM TMpaBHJ 0OE30MacHOro OOpalleHHus ¢ BeUIeCTBaMH M JIADOPaTOPHBIM
o0opynoBanuem, (popMyIHpPOBaThH IENb UCCIEIOBAHUS, MPEACTABIATh B pa3InyHON (hopme
pe3yabTaThl SKCIEPUMEHTA, AHAIIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTH;

c(hOpPMUPOBAHHOCTH YMEHUH: coOnroaTh  TpaBWJa  TOJB30BAHUS  XUMHUYECKOU
MOCYI0M 1
7abopaTOpHBIM ~ 00OpyAOBaHWEM, OOpalieHUusT ¢ BEHIECTBAMHU B  COOTBETCTBHU  C
UHCTPYKIUSMU 110 BBINOJHEHUIO J1AOOPATOPHBIX XHWMUYECKHUX OIBITOB, 3KOJOTHYECKU
1e1eco00pa3Horo MoBeACHUsS B OBITY UM TPYNOBOM AESATENBHOCTH B ILENSAX COXPaHEHHUS



CBOETO 3I0pOBbS, OKPYKAKOUIEH IPUPOJHOW Cpeapl U AOCTHXKEHHS €€ YCTOMYHMBOTO

pa3BUTHSA, OCO3HABATh OIACHOCTh TOKCHYECKOTO JEWCTBUS Ha JKHUBBIE OpPraHU3MBbI

onpeAeEHHbIX HEOPTaHUYECKUX BEIIECTB, TOHUMas cMbIca nokazarens [T1K;
c(OpPMHPOBAHHOCTb YMEHUI: OCYIIECTBIIATD IEJICHAPABICHHBIA TOUCK XUMUYECKOM

UH(OpPMAaILIMU B pa3IMYHBIX HCTOYHHUKAX (HAay4dHast U yuyeOHO-Hay4YHAs JIUTEpaTypa, CPeICTBa
MaccoBoii uHpopmanuu, MHTEpHET U Apyrue), KpUTUIECKHU aHATU3UPOBATh XUMHUYECKYIO
nHdopMaIuio, mepepadbaTpiBaTh €€ U UCIOIH30BaTh B COOTBETCTBUHU C MTOCTABICHHON Y4eOHOM
3a7a4ei.



1
VYpoxkos: 4KoutponbsHbix: 0Ctpoenue atomoB. [lepuoanueckuii 3akoH u [lepuognyeckas
cucreMa xuMuueckux 3jemeHToB . 1. MenaeneeBa
Vpok 1
Atom. CocTaB aTOMHBIX s7ep. XUMUYECKH 31eMeHT. M30Tombl
VYpok 2
CtpoeHue IeKTPOHHBIX 000JI04YeK aTOMOB, KBAHTOBBIC YHCIIA
VYpok 3
Pacnpenenenue 351eKTpOHOB MO0 aTOMHBIM opouTansaM. Kiraccuukarust XMMUYECKHX JIEMEHTOB
(s-, p-, d-, f-amemMeHTHI)
VYpox 4
DIIeKTPOHHBIE KOH(PUTYpallUh aTOMOB (OCHOBHOE U BO30Y)KJIEHHOE COCTOSIHHE) U HOHOB
2
VYpoxkos: 6KouTponsubix: 1Ctpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB
Ypok 5
Bunbl xumudeckoit cBs3u. MexaHn3Mbl 00pa30BaHus KOBAJICHTHOU CBsI3U. BogopoaHas CBs3b.
MeKMONEKyIIIpHbIE B3aUMOACUCTBUSA
Ypok 6
BaneHTHOCTP M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYJ C
UX TEOMETPUUECKUM CTPOEHUEM
Ypok 7
BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUs. THIIBI KPUCTAIUIMYECKUX PELIETOK U
CBOICTBA BEIIECTB
VYpoxk 8
Pemenne 3ama4 ¢ uCNoIb30BaHUEM MTOHATUN «MaccoBasi 10Js1 PACTBOPEHHOIO BEILIECTBAY,
«MOJISIpHAsi KOHLIEHTPALIUS»
Ypok 9
Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB
Ypok 10
KonTtponsHas padora no temam «Ctpoenue aroma. [leproanueckuii 3axon u [lepuoanueckast
cucreMa xumudeckux aemeHToB /. 1. MenneneeBa», «CtpoeHnue BemecTBa. MHOrooopasue
BELIECTB)
Kp
CsepHyTb 1
3
Ypokos: 20KonTponpHbIX: 0 XMMHUYECKHE PEAKIIUH
VYpoxk 11
Knaccudukanus XuMu4ecKkux peakiuii B HSOpraHMYECKoW M OpraHMYecKord XUMUH. 3aKOH
COXpAHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHUs U MIPEBPALICHHS SHEPTUU IPU XUMHYECKHUX
peakuusax
VYpok 12
TennoBble 3¢ GeKThl XUMUYECKUX peakiuil. TepMoXuMHuyeckre ypaBHEeHHS
VYpok 13
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKIIMNA U TEPMOXUMHUYECKUM YPaBHEHUSAM
Vpok 14
Karanu3s n katanusaTtopsl. Pemenne 3a1au ¢ MCNOIb30BaHUEM MOHATHUS «CKOPOCTh XMMHUECKON
peaKkum»
Ypok 15
[Tpaktruueckas padota Ne 1 o teme «BnusHre pa3nuyHbIX (DAKTOPOB HA CKOPOCTh XUMHUECKOU
peakuun»
Ypok 16
OO6patumMble U HEOOpaTUMBbIE peakiu. XUMUYECKOEe paBHOBECHE



Ypox 17

Pemenue 3a1a4 ¢ UCMOIb30BaHUEM MOHSTHS «XUMHUYECKOE PABHOBECHE)

VYpok 18

[Ipaktruueckas padota Ne 2 o teme «BiusHME pa3nuyHbIX (DAKTOPOB HA CMEIICHUE
XUMHUYECKOI'O PABHOBECH S

VYpok 19

OnexTponuTHyeckas auccoruanus. CuibHble U ciaalbie 3eKTponuThl. CTeneHb AUCCOLUAIH
Ypok 20

Nonnoe npoussenenue Boabl. Cpena BOJHBIX pacTBOpoB. Bonopoauslii nokaszateins (pH)
pacTtBopa

Ypok 21

I'maponus coneit

VYpok 22

Peakuuu, npoTekaroiue B pacTBOpax 3JIEKTPOIUTOB

Ypok 23

[TpakTtruueckas padota Ne 3 o TeMe « XMMHUYECKHE PEAKIINH B PACTBOPAX JICKTPOTUTORY
Ypok 24

OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE peakiui. BajkHele OKUCIUTeNn 1 BOCCTAHOBUTEU
Ypoxk 25

MeToa 37eKTpOHHOTO (3JIEKTPOHHO-UOHHOTO) OanaHca

Ypoxk 26

DNEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB

VYpok 27

Pemenue 3a1a4 pa3nu4HbIX TUIIOB

Ypok 28

Cuctemaruzanus ¥ 00001IeHHEe 3HAHUI 0 TeMe « XUMUYECKUE PEaKITHI
Ypok 29

KoHTposbHast pabota 1mo Teme «XUMHUYECKHUE PEaKIIUI

Ypox 30

AHanu3 pe3yiabTaToB KOHTPOJIbHON pabOThI, KOPPEKIIHS OUIMOOK
CsepHyTb 15
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VYpokos: 22KonTtponpHbix: 0Hemeramibt

VYpok 31

ITonoxxenne HemetaiwnoB B lleproauyeckon cucteMe XMMU4eCKUX 31eMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX aTOMOB. AJUIOTpOIHS HeMETaTOB. Du3nuecKue
CBOWCTBA HEMETAJLIIOB.

VYpok 32

lanmorensl: HAXOXIEHHUE B MPUPOJE, CIIOCOOBI OMyYeHUS, PUINIECKUE K XUMUIECKHIE CBOHCTBA,
IIPUMEHEHNE

Ypok 33

["anoreHoBO10POIbI

VYpok 34

Baxnelime KucaopoicoaepKane CoeJuHEeHNS TajJloreHOB

Ypok 35

[Ipaktuueckas padota Ne 4. PereHue sKcriepuMeHTAIBHBIX 33/1a4 TI0 TeMe «I aioreHb»

VYpok 36

Kucnopon: nabopatopHble ¥ MPOMBIIITIEHHbIE CIIOCOOBI MOTYYeHHS, PU3NUECKHE U XUMHYECKHE
cBoiicTBa. O30H. [IpuMeHenune kucnopoaa u 030Ha

VYpoxk 37

Pemienue 3aga4 pa3auyHbIX TUIIOB

VYpok 38



Cepa: HaXOXKJIEHUE B TIPUPOJIE, CIIOCOOBI MOTyUeHUs, GU3NIECKUE U XUMUIECKIE CBOHCTBA
Ypok 39

CepoBonopon, cynbhuast

VYpok 40

Kucnopoaconepxamue coequaeHus cepbl. OCOOEHHOCTH CBOMCTB CEPHOM KHCIOTHI

VYpok 41

[IpaxTuueckas padota Ne 5. Perienue skcriepuMeHTaIbHBIX 3a1a4 1o Teme «Cepa u eé
COETUHEHUS»

Ypoxk 42

A3OT: HaX0XKJIEHHE B IPUPO/IE, CIIOCOOBI MOTY4YeHUS, (PU3HUECKHE U XUMUYECKUE CBOWCTBA
Ypok 43

Ammuak. Hutpubt

VYpok 44

Kucnopoacoaepxaniue coenraenns a3ota. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI
Ypok 45

®docdop: HaX0XKACHHUE B PUPOJIE, CITOCOOBI TOJTyUdeHUS, PU3NUECKHEe U XUMUYECKHE CBOWCTBA.
®ocounsl u pochun

VYpok 46

Oxcunsl hocdopa, pochopconepxammue kucaotbl. Comu pochopHOI KUCTOTHI

VYpoxk 47

Yrepoa: HaxoXJIEHUE B PUPO/IE, ATUIOTPOITHBIC MOIUBUKAINH;, (PU3NIECKIE U XUMHYECKUE
CBOICTBA, TPUMEHEHUE

VYpok 48

Oxkcua yrnepona(Il), oxkcun yraepona(IV), yronpHas Kuciiora u €€ coiau

VYpok 49

Kpemuuii: HaxoxJieHue B IPUPOJE, CIIOCOOBI MOMyYeHHs, PU3NYECKUE U XUMHUYECKHE CBOMCTBA
Ypok 50

Oxkcua kpemausi(IV), kpeMHHEBasT KHCIIOTA, CHITMKATHI

Ypok 51

Cucremarusanus 1 0000meHne 3Haunii no reMme «Hemerauisny

VYpok 52

KoHnTtponbHas padora o teme «HemeTamib

CsepHyTb 17
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VYpokos: 17KontponpHbix: 1 MeTtanisl

VYpok 53

[onoxxenne metamioB B [lepuoanueckoit cucTeMe XUMHUUECKUX 3J1eMeHTOB. OCOOEHHOCTH
CTPOEHHS SJIEKTPOHHBIX 000JI0UEK aTOMOB METAJJIOB

VYpok 54

OO6mume ¢puznueckre cBOMCTBa MeTauioB. [[puMeHeHne MeTallJIOB B OBITY M TEXHUKE

Ypok 55

Kopposus merannos

Ypok 56

DIEKTPOXUMHUYECKUN PsiJl HAMPsDKEHUH MeTaJmoB. O01ue crocoObl OJYYeHHS METAIIOB
Ypoxk 57

O6mas xapaktepuctuka MeTauioB [A-rpynmsr [Tepruogndeckoit CUCTEMbI XUMHUYECKHUX
sneMeHToB. HaTpuii u kanuii: nosnyueHue, Gpu3ndeckue 1 XUMHYECKHE CBOMCTBA, IPUMEHEHUE
IIPOCTHIX BEIIECTB U UX COEIMHEHUN

Ypok 58

O6mas xapakrepuctuka MetauioB [[A-rpymnmsl [Tepuoanueckoil cHCTEMbl XUMUYECKUX
3JIEMEHTOB. Maruuii ¥ KaJablHii: oJy4deHre, GU3nuecKue 1 XMMUYeCKHe CBOMCTBA,
PUMEHEHHE MTPOCTHIX BEIIECTB U UX COCTMHEHUI



Ypok 59

JKécTtkocTh BOMIBI M CTIOCOOBI €€ YCTpaHECHUS

Ypox 60

AOMUHU: TIONTy4eHHE, GU3NIECKHE M XUMUUECKHE CBOMCTBA, MPUMEHEHHE

Ypok 61

AMoTepHbIe CBONCTBA OKCHIA U TUIPOKCH]IA AIIFOMUHMS, THIPOKCOKOMILIEKCHI aTFOMUHUS, UX
MIpUMEHEHUE

Ypok 62

[IpaxTuueckast padota Ne 7. Perienue skcriepuMeHTaIbHBIX 3a/1a4 IO TeMe «MeTaulbl IIaBHbIX
MOATPYIII

Ypox 63

OO6m1as xapakTepucTUKa MeTaITOB T000YHBIX noArpym (b-rpymm) [Teproaudeckoit cucTemMsl
XUMUYECKHUX 3JIEMEHTOB

VYpok 64

Pu3nyecKrue 1 XUMUUYECKHE CBOMCTBA XpOMa U €ro COCIMHEHNN, UX IPUMEHEHUE

Ypok 65

Baxwuelimume coennHenus maprasia. [lepmanranar kanus, €ro OKUCIUTENbHBIE CBOMCTBA
Ypok 66

Pu3nyecKrue 1 XMMHUYECKUE CBOMCTBA kKeJe3a U ero coeanuHeHui. [lomydyenue u npuMeHeHme
CILJIaBOB KeJe3a

Ypok 67

DuU3nYECKNEe U XUMUYECKHE CBOMCTBA MEIN U €€ COETMHEHUH, UX IPUMEHEHHE

Ypok 68

O0600611eHre U cUcTeMaTu3alys H3YYeHHOT0 MaTepurasa rno reme «MeTtasuib»



