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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamMma Mo XMMUM Ha YPOBHE CpEHEro oO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3zoBaTeIbHON IpOrpaMMBbl CpeIHEro o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepaqbHOM ToCyAapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepany, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHBbIE MPOrpPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHUMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHoro oOpa3zoBanus ywammxcs 10-11 xmaccos.
W3yuyenue mpeamera, peanumsyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouiabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIIMMCS YCIIOBUSAM KU3HU B COIUYME, a TAKXKe JUIs
IPOJIOJDKEHUST 00Y4YeHHsT B OpraHuzaiusx mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISETCA OAHOW M3 MPUOPHUTETHBIX TUCIUTIIUH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MmpeaMera «XUMUS» TOydaeT
noJpoOHYI0 ~ MHTEpIpPETalMi0 B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
nosioxkenusMu PI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH, COACPIKaHMS,
pe3ynbTaToB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCSL CJIEIYIONINE BBIMIOJIHIEMbIE MPOrPaMMON TIO
XUMUU PYHKITUH:

e UH(QOPMAITMOHHO-METOAMYECKAs, peaju3alus KOTOpoil  obecrieunBaeT
NOJIyYEHHE TPEJCTABICHUS O LEJX, COAEpXkKaHUHM, OOLel cTpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHA O0YYAIOMIMXCS CPEICTBAMU MPEIMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHU3aMOHHO-TIJIAHUPYIOLIasi, KOTopas MpelycMaTpuBaeT ONpeesieHHUE:
OPUHLIUIOB  CTPYKTYPUPOBaHUS M  IOCJIEJOBATEIBHOCTH  HM3yUCHUS
y4yeOHOro  Marepuana, KOJMYECTBEHHBIX W  KAUeCTBEHHBIX  €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII M OLEHKH O0pa30BaTENbHBIX TOCTH)KEHHH OOy4Yarolmuxcs B
pamMKax HWTOTOBOM arTecTal B (opMe €IUHOTO TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma aJist yriayOIE€HHOTO U3yYEHHS] XUMUU:



e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE IS
M3yUeHHUsI B  paMKaxX OTHACIbHBIX Mpoduied, NpeaycMaTpuBaeT
pacmpeieieHUe W CTPYKTypUpPOBaHHE €ro Mo KjiaccaM, OCHOBHBIM
CoJiepKaTeNbHbIM JIMHUSM/pa3fiefiaM Kypca;

e 1a€T MPUMEPHOE pacHpeiesieHHe Y4eOHOrO BPEMEHU, PEKOMEHIYEMOTO JIJIst
U3YUYEHUS OTJEIbHBIX TEM;

elIpe/JIaracT MNPUMEPHYIO  IOCIEIOBATEIHOCTh  HM3Y4YEHUS  Yy4eOHOTO
Marepuana ¢ y4€TOM JIOTUKH MOCTPOSHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e 1a€T METOIMUECKYIO UHTEPIIPETALIUIO [IeJIeH U 3a/1au U3y4yeHusl mpeaMeTa Ha
yrayoJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME
cpeaHero oOmero 00pa3oBaHUs, COJACPKATETbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TTO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU TPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
o0s13aTeNbHOM (MHBAPUAHTHOW) COCTABIISIONICH COACPIKAHUS Y4EeOHOTO MpeaMeTa
«Xumus» O0cTaéTcs BO3MOXXHOCTh BBIOOpa €ro BapHATUBHON COCTaBJISIOINICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBHM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro u yriayOJaEHHOTO YpPOBHEH B CHCTEME
mudGepeHIIMPOBAaHHOTO OOyUEeHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHHS
XUMUSL HAa YpPOBHE VIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pean3alHio
MPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(eCcCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3yueHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCs, BRIOPABIINX OMPEACNEHHBIN TPOdOUITb
oOydeHwsl, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBannii ®I'OC COO Kk MIaHHPYEMBIM pE3yiabTaTaM OCBOCHHS
dbenepanbHO 00pa3oBaTEIbHON MPOTpaMMBbl CpeaHero oOIero oOpa3oBaHUs
M3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHue 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUSA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUH, YMEHHUU palldOHAIu3aluu Yy4eOHOTO Tpyda U
00OOIIEHHBIX  CMOCOOOB  JEATEIBbHOCTH, MMEIOIMINX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIIIYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeOpraHnuyueckas xumusi». [lpu onpeaeneHuu Moaxo0B K 0TO0PY U CTPYKTYPHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuuusax 06a3oBOoro u yriayoJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBYy copaepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckass XHMHS» COCTAaBJISET COBOKYIHOCTH TMPEAMETHBIX 3HAaHUU U
YMEHUM, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHUM TOJy4YaeT OMNpeAeEHHOEe TEOPETHYECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3ydeHHs MpeaMmera olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS OO0BEMAa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN Ha OCHOBE PACHIUPEHUS U YIiyOJeHUsI
NPEJICTaBICHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIiii, pacCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETHUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHSAETCS] C TOYKU 3PEHUSI IHEPTreTUUECKUX U3MEHEHUH Mpu e€ o0pa3oBaHUU U
paspylieHur, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB e€ oOpa3oBaHus. M3ydenue
TUTIOB ~ pEaKiui  AomoiHseTcss  (GOpMHpPOBAHHMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIU3E PACILIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPocaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMHH
yrayOn€HHOTO YPOBHS MU3YUEHHUSI I KJIIACCOB OMPEAeIEHHOTO MPOQuIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXXHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa NIl KJIACCOB XUMHUKO-(OU3UYEcCKOTo mpoduis O0bInoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro marepuana mo obmeit xumuu. Ilpu
M3YYCHUHW TIpeJIMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJsipHasE Teopusi (MOJEKYJspHas Teopusi B (PU3UKE), 3aKOHbI COXpAaHEHUSs



MacCbl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cCOIepXKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Oouosiornueckoro npodusis OONMbIIUN yACHbHBIM Bec OyAeT UMETh OpraHuuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb il OoJiee
OOCTOSITENIBHOIO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JHUOUIbI, O€JIKHU, YIJIEBOJABI, HYKJICHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX INpPEACTaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JISi HW3YYEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAy4YHOIO MHUPOBO33PEHHUS, OCBOCHHS
0O0IIIeHaYYHBIX METOJ/IOB TTO3HAHUS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SAX C Yy4eOHBIMU TpeIMEeTaMu, BXOISIIMMH B COCTaB
npeIMeTHbIX obOnacteli «EcTecTBeHHO-HAY4YHBIE TpeaMeThl», «Maremarthka u
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy um3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOI'O M CPEJIHET0 0011ero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a7]aueil MEePBOCTEIICHHONW 3HAYUMOCTH SBISETCS (POPMUPOBAHHE OCHOB
HAYKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7a4yd Ha YIIIYOJIEHHOM YPOBHE U3YYECHHs] TIpeIMeTa Mpeiroaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e popMupOBaHME TpEICTAaBICHUN: O MaTEPUATLHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecreueHUuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUHM  MpodiieM
AKOJIOTUYECKOM, YHEPreTHIECKON M MUINEeBOM O0E30MacHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHNU HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palrMoOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHPOBAHUU
MUPOBO33PEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLICHHSI K CBOEMY 37I0POBBIO U IPUPOTHON Cpee;

*eOCBOCHHUE CHUCTEMBbl 3HAHWUM, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTAITBHBIX
MOHATUM, 3aKOHOB M TEOPUM XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIDHOM, O  TEPMOAMHAMHYECKHUX U
KMHETHYECKHX 3aKOHOMEPHOCTSX TMPOTECKAHUS XHUMHUYECKHUX PEAKLIHM, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

 popMupoOBaHUe y oOyyJaromuxcs OCO3HAHHOT'O MOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW I OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XMMHH, JJIs OOBSICHCHHS |
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS TPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a U OIEHKH C MO3UIINI AKOJOTUUECKON 0€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOHM JEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM W IepepadOTKOU
BEIIICCTB;

o yTIIyOJICHUE TIPEJICTABIICHUN O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUISI TIPHOOPETCHHMsSI yYMECHHH OpPHUEHTHUPOBATHCA B MHUPE BEIIECTB H
OOBSCHCHHS XWMHUYCCKHMX SIBJICHHH, HMMCIOIIMX MECTO B TMPHUPOJE, B
IIPAKTUYCCKOM JIEITEIbHOCTH ¥ IIOBCEIHEBHOM KU3HH.

B 1mraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TIEJIOCTHOW CHUCTEMBI CpPEAHEro OOIIero oO0pa3oBaHUS NPH HU3YYCHHH
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyalbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIIUTAaHUE YOKIEHHOCTH B IMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBAKCHHUS
K TIPOIECCY TBOpUECTBA B OOJACTH TEOPETHUECKUX U TPHUKIATHBIX
UCCJIeIOBAaHUIN B XUMUH, dbopmupoBanue MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

ePa3BUTHEC MOTHBAIIMUM K OOYYCHHIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHHSA
00IIeYeIOBEYECKUX [ICHHOCTEH;

e PA3BUTHE I103HABATEIBHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPYECKUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pOBBIO H TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e popMupoBaHHE yMEHWN H HABBIKOB PAa3yMHOT'O MPHUPOIOINOIH30BaAHNUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOMIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIBHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX NIl U3YYCHUS] XUMHUH HA YTITyOJIEHHOM
YpOBHE cpemHero oOmero ooOpa3oBanms, B 11 kmacce — 68 waca (2 yaca B
HEJICJTIO).



11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XuMHA4YecKui 3ieMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JOUEK aTOMOB, KBAHTOBBIC YHCJIa. DHEPreTUYECKUE YPOBHHU U
noaypoBHH. AToMHbIe opOuTanu. Knaccupukanuus XuMUYECKUX JIEMEHTOB (S-, -,
d-, f-anmements). PacnpeneneHue 3JIEKTPOHOB MO ATOMHBIM — OpOUTANSIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlM HMOHOB.
DIEKTPOOTPULATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. Csizb nepuoandeckoro 3akoHa u Ilepuoandeckoil cuctemMbl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH
NPOCTBIX W CJHOXHBIX BEIIECTB IO TpylnaM ¢ MepuojaM. 3HA4YCHUE
nepuoanyeckoro 3akona J[.1. Mennaeneena.

XuMHu4yeckass CBSI3b. BuAbl XHMHYECKOW CBSI3U: KOBaJCHTHasl, HMOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIA H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JJIMHA CBsI3U. [[0aspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICCTBUS.

BajleHTHOCTP W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHNAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa30oBaTeib, JIMTAHJbl. 3HAYCHUE KOMIUIEKCHBIX COETUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHHUSA.  THIIbI
KPUCTAJTMYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrnocoObl BBIPAKEHUS KOHUEHTPALUM PacTBOPOB:
MAaccoBasi JOJIsI BEUIECTBA B PAacTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamoruaparsl.

Knaccudukanysa m HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BaHUS OTJEJIbHBIX MPEICTABUTEIEH HEOPTaHUUYECKUX BEIIECTB.

Knaccudukanusa XuMUYeCKUX peakivil B HEOPraHUYeCKOM M OpraHu4ecKOu
XUMHM. 3aKOH COXPAHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS



SHEPIuM NpU XUMUYECKUX peakiusax. TemnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepmoxuMuyeckne ypaBHEHUSI.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iuyHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Karanus u Kkataau3aTopsl.

O6paTtumblie U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHs. DaKTOphI, BIUAIOINIME HA TOJOXKEHUE XHMHUYECKOTO
paBHOBECHSI: TEMIIEpaTypa, JaBJICHUE U KOHILIEHTPALIUH BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunmun Jle Hlarense.

OnekTponuTuyeckas aucconuaius. CuibHble U Cla0ble AJIEKTPOJIHTHI.
Crenenb pguccormanuu. Cpena BOJHBIX pPAacTBOPOB: KHUCJIOTHAs, HEWUTpasbHas,
miesnouHas. Bomoponueiii nokaszatens (pH) pactBopa. I'maponus comneii. Peakiuu
HOHHOT'0 OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTerneHb  OKUCJICHUS.
OkucnuTellb W BOCCTAaHOBHUTENb. I[Ipomecchl OKUCIEHHS] W BOCCTAHOBJICHHS.
Baxneiiimue OKUCIUTENM W BOCCTAaHOBUTENU. MeToja 3JIeKTpoHHOTO OanaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIC METOAbl HW3YUCHUsI BEIIECTB M WX IPEBPAIICHUI:
paslioKeHrue TMepoKCHAa BOJOpPOJa B TPUCYTCTBUU KaTalu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, TIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIpe/eeHre
Cpelbl pPacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckass XuMusl.

[Tomoxxenne HemetaimioB B llepuoanyeckod  CHUCTEeME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa u 0COOEHHOCTH CTPOCHUS X aToMOB. Du3nueckue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETA/UIOB (Ha IMpUMEpe KHUCIOpPOJa, CEPHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYCCKHE CBOMCTBA: PEaKIUU C
METaJUlaMd M HEMeTalylaMHM, BOCCTaHOBHUTEIbHBbIC CBOWCTBA. [ WIpuIbL.
TomnMBHBIC JIEMEHTHI.

lanmorensl. HaxoxneHue B mpupoze, CrocoObl MONydeHus, (HU3MYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeue KUCIOpOACOACpKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHbIe M MPOMBIIUICHHBIC CIIOCOOBI MTOTYYCHHS
rajoreHoB. [[puyMeHeHNe TaJOreHOB U KX COEIUHEHHI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciaopoja. Ou3ndeckue M XUMHYECKHE CBONCTBA M MPHMEHEHHE KHUCIOpojaa U
030Ha. OKCUABI U EPOKCUIBI.

Cepa. Haxoxnenwe B mpupoje, CIOCOOBI MOJMy4YeHHUs, (U3NUECKHE U
xumuyeckue cBoicTBa. CepoBomopon, cyiabduasl. Oxcun cepbi(IV), oxcun



cepol(VI). Cepnuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCHOThI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpupoAe, CHOCOObI MONY4YEHHS, (PU3HUECKHE WU
XUMHUYECKUE CBOMCTBA. AMMHAK, HUTPUIbL. OKCuAbl azoTa. A30TUCTas U a30THAs
KHUCJIOTHI U UX coil. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azora
U €ro COeIMHEHUI. A30THbIE Y10OpEHUsI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcunbl dochopa, dhochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

VYrnepon, HaxoxkaeHWEe B Npupojie.  AJIOTPONHbIE  MOJAU(UKAIIH.
dusznueckne W XUMUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoM. Oxkcua yraepoaa(ll), okcua yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojHbie
HaHOTPYOKu. IIprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €r0
COEIMHEHUMH.

Kpemuuii. Haxoxnaenue B mpupojie, CrocoObl MOJy4eHUs, (PU3HUECKUE H
xumuueckue cpoiictBa. Oxcun kpemuus(IV), kpeMHHEBas KUCIOTa, CUITUKATHI.
[IpuMeHeHue kpeMHHs U ero coequHeHuil. CTeKIo, ero NoJy4eHue, BUbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTteMe XUMUYECKUX DIJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JIOYEK aTOMOB MeTauioB. OOmue
¢usnueckre cBoiicTBa MeTasioB. [IpuMeHeHHe MeTalsioB B OBITY M TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetawioB.  OOmme  crocoObl

MOJTy4YEHUS METaJUIOB: TUAPOMETAIITYPIHUS, IAPOMETAILTYPIus,
anekTpomeramutyprusa. [lonsitue o koppo3uu MeramioB. CrocoObl 3alMTHl OT
KOPPO3HUH.

OO6mrast xapakrtepuctuka MeTawioB [A-rpynmel [lepuonuueckoit CUCTEMBI
XUMHYECKUX DJIEMEHTOB. Harpuiti u kammii: monmydeHue, QuU3NUECKUE W
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB IIA-rpynmer [lepronuyeckoit CUCTEMBI
XUMHYECKUX DJIEMEHTOB. MarHuii W Kanblui: ToJydeHue, (QU3NYeCKue W
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKeécTkoCTh BOABI M CLIOCOOBI €€ yCTpaHEHUS.

AJOMUHUI: TTONyYeHue, (PU3NYECKHe U XUMUYECKHE CBOWCTBA, MPUMEHEHHE
MPOCTOr0 BEIIECTBA U €ro COeIUHEHUH. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miasi  XapakTepuCTUKa MeETAIOB MNo0ouHbix noarpynn (b-rpymn)
[Tepronnyeckor CUCTEMBI XUMUYECKUX IIEMEHTOB.



Du3nYeCKue U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUIIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U AuUXpOMATHI, HUX
OKHCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEeHUEe Xpoma.

OuU3nUeCKue M XMMHUYECKHE CBOMCTBA MapraHla W €ro COECIUHECHUU.
Baxneitmue coenunenuss wapranna(ll), wmapranna(IV), wmapranuna(VI) wu
mapranua( VII). IlepmanranaT kamausi, €ro OKUCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA K€Je3a U €ro coeauHeHul. OKCHUIIbL,
ruapokcuanl U conu xkenesa(ll) u xxeneza(Ill). [lonyueHue u mpuMeHEHHUE Kele3a
Y €ro CILJIABOB.

DU3NUECKUE U XUMUYECKUE CBOWCTBA MeIU U €€ coennHeHur. [lomyuenue u
MPUMEHEHUE MEJIU U €€ COSUHECHUM.

[uuk: nomydyeHue, (PU3MUECKHEe U XUMHYECKHE CBOHCTBA. AMQoOTepHbIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHmne
[IMHKA U €TO COCIMHEHUM.

OKCMEPUMEHTAIbHBIE METOJbl M3YUYCHMS BEIIECTB U WX MPEBPaIICHUIA:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOPOJIe, HM3YYEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aUMOJCHCTBUE
MICJIOYHBIX U MIETOYHO3EMENBHBIX METAUIOB C BOJION (BO3MOXKHO HMCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), B3aMMOJICUCTBHE IIMHKA U jKelie3a C PAacTBOPaMHU KHUCIOT H
1IEJI04€M, KAYECTBEHHBIEC PEAKIIMM HA HEOPTaHUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHUOHbl METAJUIOB, B3aMMOJEUCTBUE THUIPOKCUIOB AIOMUHUS W ILMHKA C
pacTBOpaMu KHUCJIOT M IIEJIOYEH, PELIEHUE DKCIEPUMEHTAIbHBIX 3a/1a4 110 TEMaMm
«l"anorens», «Cepa u e€ coenuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr YCTOMYMBOTO pa3BUTHS yeiaoBedecTBa. [loHsTre
O HAyyHbIX METOJax IIO3HaHWS M METOAOJIOTMA HAYYHOIO UCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbBIE
crocoObl MOJYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEPE MPOU3BOACTBA aMMHUAKa,
CEepHOU KHCIIOTHI, MeTaHoJa). [IpombllIeHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAKOWIEH CpeAbl U €r0 MOCIEACTBUS.
Ponp xumuu B o0ecrieueHnH 3HEPreTuueckoil 0€30MacHOCTH.

Xumuss H© 310poBbe uenmoBeka. JlekapcTtBenHble cpeacta. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Pojgb XuMuu B pa3BUTUHA MEQULIMHBI.

XUMUSI TUIIU: OCHOBHBIE KOMIIOHEHTBI, NUIEBble J00aBku. Ponb xumuu B
o0ecreueHn MUIIEBO 0€30MaCHOCTH.

Kocmetnueckue w mapdromepHsie cpeacTtBa. beitoBas xummus. I[lpaBwmma
0€30MacHOr0 MCIOJIb30BAHUS TMPENapaToB OBITOBOM XWMHHM B TMOBCEIHEBHOM
KU3HU.



XUMHS B CTPOUTENIBCTBE: BaXKHEHIINE CTPOUTEIbHBbIE MaTepuaibl (LEMEHT,
OeToH).

XuMHS B CENIbCKOM X03s1cTBe. OpraHM4ecKue 1 MUHEPAJIbHBIE Y10OpEHUSI.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MAaTepuajbl, KPACKH, CTEKJIO, KepaMHKa.
Marepuansl 11 5eKTpoHuKkd. HanoTexHonoruu.

PacuérHbie 3anaum.

Pacuéthl: Macchl BeniecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIEeCTBa) MPOAYKTOB PEAKIMHU, €CIH OJIHO U3
BEIIECTB MMEET MpUMeECH, Macchl (00bEMa, KONMYECTBA BEIECTBA) IMPOJYKTa
peaKiuu, €CIM OJHO M3 BEIIECTB JAaHO B BHUJAE pacTBOpa C ONPEACIEHHOU
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM H MOJISIPHOU
KOHIEHTPALIMK BeIlllecTBa B PAacTBOpE, JOJHM BBIXOJa MPOJYKTAa PEaKUUUu OT
TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanust  MeXNpeAMETHBIX CBS3€d MpU  H3yuyeHUH oOmed u
HEOpraHn4eckol xumuu B 11 Kiacce oCylIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHSATHIX B OTAEIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01Me ecTecCTBEHHO-HAYUYHbIEC MMOHATHUS: SIBIEHUE, HAYYHBIN (PakT, rumoTesa,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, KiIacCU(UKAIMs, NEPUOJUYHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJIETUPOBAHUE.

®u3nka: Marepus, MHUKPOMHUp, MaKpOMHUp, aTOM, DJIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOINBI, PaIUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUECKUN YPOBEHbD,
BEIIECTBO, TeNO, O0BEM, arperaTHOE€ COCTOSTHUE BEIIECTBA, WJCAIbHBIA Tra3,
¢du3nueckre BEIMYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPT U, Macca.

buonorus: kneTka, opraHusm, sKocuctema, ouocdepa, MeTab0JIM3M, MaKPO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIACBOAbI, HyKICHHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB ¥ IOTOK HEPTHH B 3KOCHCTEMAX.

['eorpa¢usi: MuHepaibl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaEeMble, TOILIMBO,
peCypCehl.

TexHomorus: XUMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYPrUsl, CTPOUTEIbHbIE
MaTepHallbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUUIIEBAsI MPOMBIIUICHHOCTD,
dbapmaneBTHYECKAS MPOMBIILIJIEHHOCTb, IIPOU3BOJICTBO KOCMETUYECKHUX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pHAlOB, 3JIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMEBI 110 XUM NN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHusl BBIJEICHBI CIEAYIONIME COCTABIISIIOLIME: OCO3HAHHE
0oOy4JarolmuUMHCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIEHUIO; HAIMUME MOTUBALMM K
0oOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBUJIaMM W HOPMaMH TIOBEJCHUS;, HaIu4yue
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MPOIECCe peanu3aiu 00pa3oBaTeIbHON JeATEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS TMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOydJaromuxcs B Mpoliecce peajan3alud o0pa3oBaTeNIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaxIaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMIPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 3a7a4, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUH;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3ylbTaT
JUINTENbHBIX ~ HAaOMIOJIEHUH, KPOMOTJIMBBIX SKCIEPUMEHTAIbHBIX IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, STUUYECKOTO TTOBEICHNUS,

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUETOM OCO3HAHMS MOCIEICTBUM
MOCTYTIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbA:

NOHMMAaHUS IIEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS]I K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIFO/ICHUST TIpaBUJl OE301MAaCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN U HEMPHUATUS BPEAHBIX MPUBBIYEK (YMOTpPEOIICHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHWHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOISM TPyAa U pe3ysibTaTaM TPYIOBOU EATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAJIbHON TpaeKTOPUH
oOpa3oBanus, Oyaymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IeCTBA;

6) ’K0J10rMYeCKOro BOCIIUTAHUS

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3E€MJIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOjieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbI;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, IPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANPUHUMACMBIX IEUCTBUM U MPEIOTBPAIIaTh UX;

HAJIUYKS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeATeIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CHOCOOHOCTM Y YMEHHMS aKTUBHO TPOTHBOCTOSITH HEOJIOTHUHU
xemopoouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMaHUs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUY PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPY)KAroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHUHU TPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMNA: B €€ T'yMaHUCTUYECKOW HAIMpPaBIEHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOW 0a3bl MaTepUaTbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, ISHEPreTUUYECKOMH,
MUIIEBOM M 3KOJIOTUYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00eCIIeYeHUN
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN KM3HU KaXKIOTO 4jeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHUsl CYHUIHOCTM METOJ0OB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy4aeMble 3HAHUS /I aHAIN3a U OOBSICHEHUS SIBICHHUA OKPYKAIOIIETO MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npoosieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
CaMOOOpa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM MO XHUMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATETbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaThl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHPOBO33PEHUA  OOYYaIOLIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIECHAYUYHBIC MOHSITHS, OTPaKaroIIUe
LEJIOCTHOCTh HAayyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO, SHEPTUs, sIBJICHHE,
polecc, CUCTeMa, Hay4yHbI (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHeE);

YHUBEpPCAJIbHbIE y4eOHbIe IEHCTBUS (TMO3HaBaTENbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHuE (G yHKUIMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMITIETEHIIMH 00YyYalOInXCs;
CIIOCOOHOCTD o0yuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHHUBEpCAIbHbIC YYCOHBIC
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MTPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCILHBIMH, KOMMYHUKATHBHBIMA U  PETYJIATHBHBIMU
JIEHUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYecKHe JeCTBHS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh LENu JAEATEIbHOCTH, 3ajaBas MHapaMeTpbl U KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABICHHBIMU LIETSAMU;

UCIIOJIB30BATh NPU OCBOEHHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JJIs1 OOBSCHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JIs KIacCU(PUKAIMK BEIIECTB W
XUMHUYECKUX PEaKIUl;

yCTaHABIMBATh MNPUYUHHO-CIECICTBEHHBIE CBA3M MEXKAY HU3YyYaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuMUueckas ¢(opMmysa, ypaBHEHHE XHUMHYECKOU



peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh HAa3BAaHHbBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IEeMCTBHS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMynUpOBATH LIEJIM U 33/1a4d UCCIICIOBAHMS, UCTIOIH30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHMS M OCHOBBI I (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABMILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHWUPOBAHHUS U TPOBEACHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOJI0/IaTh 3a XOJO0M
mpoiiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (PopMyIupoBaTh
0000I1IeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTarh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM UM MPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHHUS TMPAKTUYECKUX 3a]a4, NPUMEHEHUIO pPa3InYHbIX
METOJI0B MTO3HAHUS.

3) paboTa ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3NTMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4HO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOrO COJAEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHETa), aHanmu3upoBaTh WH(POPMAIUIO PA3IMYHBIX BUIIOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KadeCTBE CpeAcTBa mpu pabore ¢
XUMUYECKOW uH(MOpMalMel: TPUMEHITh MEXNpeIMeTHble ((pu3nMdecKkue u
MaTeMaTUYEeCKre) 3HAKU M CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.



KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1CeHCTBHSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUiIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPEITI0KEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOM 3a/1a4H;

BBICTYNIATh C IPE3CHTAUUEN PE3yIbTATOB MO3HABATEIBHON ESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW pabOThl MO HCCIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3aluy y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HUCCIEAOBAHUN NMYTEM COTJIACOBAHUA IMO3UIUKA B
X0/J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4eOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
b (eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJYyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JIEITEIbHOCTH HA OCHOBE cCaMoOaHajiu3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpPOBHE Ha YPOBHE CpeJHEro oOmero o0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUTsl y4eOHOTO TIpeAMeTa « XUMHUSI HayIHbIe 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUN
M0 OCBOCHHIO, MHTEPIIPETAIIUU M MPEOOPA30BAHUIO 3HAHUM, BHUIBI IEATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEAMETHBIE PE3YyJbTaThl MPEACTABICHBI MO ToJaM
W3YUYECHUS.

11 KJIACC

[IpeameTHble pe3ynabTaThl OCBOEHHSI Kypca «OOmas M HeopraHudeckas
XUMHSI» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUN NOPUPOJBI, O MECTE€ U 3HAYECHUU



XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOMYHUBOIO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTU, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpHaJOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUECHHH PAlMOHAIBLHOIO MNPUPOAONOIb30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUSI U OOIIEW KyJIbTypbhl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOU

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHMH, KOTOpas  BKIIIOYAcT:
OCHOBOIIOJIATAIONINE MMOHATHS — XHMHYCCKHUH DJJIEMEHT, aToM, SJIpPO aToMa,

U30TOIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHbBIE OpOUTAIN, OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS aToma, THOpUaM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYecKasi CBA3b (KOBaJieHTHasi, WOHHAs, MeTaJUIM4YecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKasi PEHIETKa, XUMHUYECKasi peaklusi, pacTBOp, JJIEKTPOIUTHI,
HERJICKTPOJIUTHI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOW PEAKIIUH, CKOPOCTh XMMUUYECKOW PEaKIUh, XUMHUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKON ITUCCOIMAIIUU, TIEPUOTAYSCKUIN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3AKOH COXPAHECHUS U
NpEBPALICHUSI SHEPTUM MPU XUMUUYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JICMCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE ITOHUMAaHMUS
OPUYMHHOCTH M CHUCTEMHOCTH  XUMHUYECKHX  SBJICHUH;  COBPEMEHHBIC
NPEACTABICHUS O CTPOEHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAaIMOJIEKYJISIPHOM ~ YPOBHSIX; THIPEACTABICHUS O MEXaHU3MaX XUMHUYECKUX
peakiui, TEpMOJMHAMHYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
IPOTEKaHUs, 0 XUMHYECKOM pPABHOBECHUH, PACTBOpPaX WU IUCIIEPCHBIX CHUCTEMaX;
(dakTONOTMYEeCKHE CBEIIEHUS O CBOWCTBAaX, COCTaBe, IMOJIYYCHHUH U OE30MacHOM
MCIIOJIb30BaHUU BaKHEUIINX HEOPraHMYECKUX BELIECTB B OBITY U MPAKTHYECKOMN
NEATENIbHOCTH  YE€JIOBEKa, OOIMX  HAyYHbIX MPUHIUIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHAaBIMBATh MX B3aUMOCBS3b, MCIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHU;

c(hOpMHUPOBAHHOCTh YMEHHSI HCIIOIH30BaTh XUMUYECKYIO CHUMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUH XHUMHUYECKHX  pPEaKlHil,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEJIbHBIX
BEIIECTB;



c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKON CBsA3U (KOBaJICHTHas,
WOHHAs, METa/lInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOT'O BEIIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJAa XMMHMYECKOW CBS3M M THUNA KPUCTAIMYECKON pemeéTku, OOMEHHBIH H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTb  YMEHHUMW:  KJIacCUPUIMPOBATh:  HEOPraHUYECKHE
BEII[ECTBA MO UX COCTABY, XUMHUUECKUE PEAKIIUU IO Pa3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pearupyrollux BEIIECTB, TEIMIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCJICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTtaju3aTtopa H
JIPYTHUe); CaMOCTOSITEIbHO BBIOUPATh OCHOBAHMS M KPUTEPUU JJIsI KiIacCUDUKAIIUU
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOTO 3akoHa /I.
N. MenaeneeBa u I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTEepPHU30BaTh OJIEKTPOHHOE CTPOCHUE
aTOMOB ¥ MOHOB XHMMHUYECKHUX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IMEPUOJIOB
Ileppuonnueckorn  cucremsl  J.M.  MengeneeBa,  uCHONB3ys  IOHATHUSA
(QHEPTreTHUYECKHE YPOBHH», «IHEPreTHUECKUE MOIYypOBHMUY», «S-, p-, d-aTOMHbIE
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . H.
MeHeneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS
UX JIEKTPOHHBIX 000JI0YCK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH) O0OIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  Pa3IMYHBIX  KIACCOB,  MOATBEPXKAATh
CYLIECTBOBAHHE T'€HETHUYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOILBIO YPAaBHEHNUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

c(OpPMHPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklnii MOHHOrO OOMEHa MyTEM COCTABICHUS HMX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeaKIui
KOMILIEKCOOOpa3oBaHus (Ha MpUMepPe THIPOKCOKOMILIEKCOB IMHKA U allFOMUHUA);

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHAYECKUX PEAKIHMM C Y4ETOM HMX JSHEPIETUUYECKUX XAPAKTEPUCTHK, XAPAKTEP
W3MEHEHUS CKOPOCTH XHMHWYECKOM pEAaKUMU B 3aBUCMMOCTH OT PAa3JIUYHBIX
(aKTOpOB, a TAK)KE XapaKTep CMEIECHUS] XUMUYECKOTO PABHOBECHS MO/l BIUSHUEM
BHeIIHKUX Bo3jaeicTBuil (mpuniun Jle [llatense);



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE pEaKIuH,
JeXalne B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlMe HayyHble TPUHUMIBI XUMHYECKUX MPOU3BOJICTB; I1€I€CO00pPa3HOCTh
MPUMEHEHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pEHHS] COOTHOIIECHHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAyYHOTO
MO3HAHUS SBJICHUN MpUPOABl — HAONIOJACHUE, H3MEpPEHHe, MOJCIUPOBAHUE,
AKCTIEPUMEHT (peajbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTH 3TU 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCIIEIOBAHUU BEIECTB
U JUISE OOBSICHEHHS XUMHYECKHUX SBICHHM, HMMEIOIIUX MECTO B TMPHUPOJE,
MPAKTUYECKOU JeSATEILHOCTH YEJIOBEKa U B TIOBCETHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHSATUSAMH W TIPEJICTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TPOBOJUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIEHTPAIIUS;
Macchl BEIIeCTBA WU 00bEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00hEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOro d(ddekra
peaKkiuK; 3HAYECHUs BOJOPOJHOIO IMOKAa3aTessi PAaCTBOPOB KHUCIOT W IIEIOYEH C
U3BECTHON CTENEHBIO JHMCCOLMAIMU; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIU OAHO M3 MCXOJHBIX BEIICCTB JaHO B BHJE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIel pPacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE
(MMeeT MpUMeECH); JOJIM BBIXOJIa TPOJAYKTAa PEAKIHUH; OOBEMHBIX OTHOIIECHUM
ra3os;

c(hOopMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH  JKCIepUMEHT  (NMPOBEICHHWE  peakiuid  HMOHHOTO  OOMEHa,
MOATBEPIKJICHUE KaUeCTBEHHOI'0 COCTaBa HEOPraHUYECKUX BEIIECTB, OMPEACICHUE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIUKATOPOB, H3YyYEHUE BIHSHUS
pasnuYHBIX  (AKTOPOB HA CKOPOCTh XHMHUUYECKOW pEaKIHH, pEeIICHUe
AKCHEPUMEHTAIBHBIX 3a7a4 1o TemaM «Mertams» U «Hemertamne») ¢
coOmro/IeHneM TpaBuil 6€30macHOro O0palleHnus ¢ BEIIECTBAMU U J1a00paTOPHBIM
obopynoBanue™m, (HopMynupoBaTh I€lb HCCJIECNIOBAHUS, TNPEICTABIATH B
paznu4HON (popme pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATH M OIICHUBATH HX
JOCTOBEPHOCTb;

c(hOpMHPOBAHHOCTh YMEHHI: COOIOATh MTPaBUIa TIOJIB30BAHUS XUMHUECKON
MocyZoil u JabopaTOpHBIM 00OpyJOBaHMEM, OOpaIleHUs C BEHIECTBAMHU B
COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBITIOJHEHHUIO JaO0OPATOPHBIX XUMHYECKUX
OMBITOB, 3KOJIOTUYECKH I1€JIECOO00Pa3HOr0 IMOBEIECHHUSI B OBITY W TPYAOBOU
NEATENIbHOCTU B LESAX COXPAHEHUsI CBOETO 3/I0POBbs, OKPYXKAIOMIEH MPUPOIHOM



cpeabl M JOCTMKEHUs €€ YCTOMYMBOIO pPAa3BUTHS, OCO3HABATh OMNACHOCTH
TOKCHYECKOTO JEHCTBHS Ha KUBBIE OPTraHU3MBbl ONPENEIIEHHBIX HEOPTaHWUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(OPMHPOBAHHOCTh YMEHUH: OCYILECTBIIATH II€JICHANPABIECHHBI MOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4yHas U y4eOHO-Hay4YHas
JUTepaTypa, CpeacTsa MaccoBoil nudopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaIHIO, epepadaTbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUU c MOCTaBJICHHOU yaeOHOU 3aJa4ei.



11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepnoanueckas cucteMma XUMUYECKUX 6
anemenToB J. 1. Menaeneera
12 Crtpoenue BemiectBa. MHOTOOOpasme 7 |
' BEIIIECTB
1.3 XHWMHUYECKUE PEAKIIUU 15 1 3
Hroro no pazneny 28
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hewmeramnsl 24 1
2.2 Meranbl 16 1 2
Hroro no pazneny 34
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 1
' KH3Hb
Wroro no pazgeny 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 8




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
anemeHT. M3oTomnsl

05.09

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBaHTOBBIE uncina. Kimaccudukarms
XUMUYECKUX IJIEMEHTOB (s-, p-, d-, -
JIIEMEHTHI)

07.09

Pacnpenenenne >neKTPOHOB IO AaTOMHBIM
opOuTaIsIM.

12.09

DneKTpOHHbIE KOH(UTYpaIli aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSIHUM .DJIEKTPOHHbBIE KOHPUTypaIUU
HMOHOB. DJIEKTPOOTPULIATEITHHOCTD.

14.09

[Tepuonnueckuii 3akoH u [lepuoandeckas
cUCTeMa XMMHYEeCKHUX 3yieMeHToB Jl. H.
MenneneeBa, CBSI3b C COBPEMEHHOM Teopueil
CTPOCHHS aTOMOB

18.09

3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX HMU
MPOCTBIX U CJIOXHBIX BEHIECTB 10 TPYIIIaM H
nepuojaam CucremaTuszanus u 06001eHe
3HaHUH 110 TEME

20.09

Bunapsr xumnueckont cBsI3u. MexaHN3MBI

25.09




00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonoponaHas cBsi3b. MeKMOIEKYISIPHBIE
B3aUMOJICHUCTBUS

BaneHTHOCTP U BaJIeHTHBIE BOBMOXHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM

28.09

BemectBa MoOJIEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTpOeHHUs. THurmbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

03.10

10

WcTunHble pacTBOPHI: HACHIIIEHHBIE U
HEHaCBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl. CiocoObl BeIpaskeHUs
KOHIICHTpALlUU PacTBOPOB

05.10

11

Pemenue 3amay ¢ MCIoIb30BaHUEM HOHATHH
""MaccoBas 40Ji1 paCTBOPEHHOTO BelecTa',
"MoJIsIpHasi KOHIIEHTpanus"

10.10

12

Krnaccudukarus 1 HOMEHKIIaTypa
HEOpraHMYeCKUX BelecTB. CHcTeMaTU3anus
1 000011IeHNE 3HAHUHN TI0 TEME

12.10

13

KonTpoabHast padora no temam "CtpoeHue

aTtoma. [leproauyeckuii 3aKoH
[Tepuoaudeckas cucTeMa XUMHUYECKUX
anementoB Jl. 1. Menpaeneesa", "Ctpoenue
BelecTBa. MHOroo6pasue BemniecTs"”

17.10

14

Knaccudukanus XuMHUIECKUX peaklui B

HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS SJHEPTUU TTPU

19.10




XUMHUYCCKUX PCAKIUAX

15

TennoBbie 3 HEKTH XUMUYECKUX PEAKIIHA.
TepMoxuMuueckue ypaBHEHUU. Berarcienus
[0 YPaBHEHUSIM XUMHUYECKUX PEaKIUid 1
TEPMOXUMHUYECKUM YPABHCHUSIM

24.10

16

CKOpOoCTh XMMHUYECKOM peakliuu, e€
3aBUCHUMOCTb OT Pa3JInNYHBIX (PaKTOPOB.
Karann3 u xaranuzarops! ['oMoreHHsie u
reTEPOreHHBIE PEAKIIUU

26.10

17

[IpakTnueckas padorta Ne 1 mo Teme
"BnusiHue pa3nuyHbIX PaKTOPOB HA
CKOPOCTh XUMHUYECKOW pEakInu"
[IpakTnueckas padota Ne 2 o Teme
"Bnustaue pa3nuaHbIX GaKToOpoB HA
IOJIOKECHHE XMMHYECKOTO PABHOBECHUS

07.11

18

OO6patumbie U HEOOpATUMBIE PEAKITHH.
XUMHUYECKOE PaBHOBECHUE

09.11

19

DnekTponuTHieckas aucconnanus. CuabHbIe
1 ciabpie AEeKTpoJauThl. CTeneHb
IUCCOLAAIIAT

14.11

20

I'maponus coneit. Peakiuu, npoTekaroniue B
pacTBopax 3JIEKTPOJUTOB

16.11

21

DNEKTPOIN3 PACTBOPOB U PACILIABOB
BEIIECTB

21.11

22

Pemrenue 3aganuit EI'D

23.11

23

Pemrenue 3aganuit EI'D

28.11

24

Pemienue 3amau Pa3JIMUHbIX TUIIOB

30.11

25

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IGHI/IC 3HAHMUH 110

—_ | e | = |

05.12




TeMe "XuMuueckue peakiuu'

26

KounTtpoJabHas padora o teme
"Xumudeckue peaxuu"

07.12

27

[Tonoxxenne Hemetaios B Ilepuoanyueckon
CHUCTEME XUMUYECKHUX 351eMeHTOB [I. 1.
MenzeneeBa 1 0cCOOCHHOCTH CTPOCHUS UX
aToOMOB. PU3NYECKHE CBOMCTBA HEMETAIUIOB

12.12

28

AnnoTponus HEMETauIoB (Ha IpuMepe
KHCJIOpoJia, cepsl, hochopa u yriaepoaa)

14.12

29

Bonopon: nonyuenne, puznyueckue u
XUMHUUYECKUE CBOMCTBA. [ 'HIpuIbl

19.12

30

l"aorensr: HaXOXACHHUE B IPUPOJIE, CITOCOOBI
nonyquI/m, (bnanecxne U XUMHUYCCKHUEC
CBOMCTBA

21.12

31

lNanorenoBomopoasl. Baxuelmue
KHCJIOPOJICOACPIKAIITUE COCTUHECHUS
ranoreHoB JlabopaTopHbie 1
MIPOMBIIIJICHHBIE CITOCOOBI TIOJTYUCHUS
rajoreHoB. [[puMeHeHue TalOTeHOB U UX
COEeqUHEHNN

26.12

32

[IpakTueckas pabota Ne 4. Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TEME
"T"anorensr"

28.12

33

KI/ICJ'IOpO,E[ ,l'IOfIyLIEHI/Ie.CBOI‘/JICTBa. OKCH/BbI.
nepoKCcUuabl

09.01

34

Pemenue 3amau Pa3JINYHBIX TUIIOB

11.01

35

Cepa: HaxoKJeHHUE B IPUPOJIE, CIIOCOOBI
MOJTy4eHHUs1, GU3NUYECKUE U XUMHUECKHUE

16.01




cBoiictBa . CepoBOIOPOI. CYIb(MUIBI

36

Kucnopoacoaepxarume coeTMHEHNs CePBL.
OCoOGEeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

18.01

37

A30T: HaX0Xk/I€HUE B IPUPOJIE, CTIOCOOBI
MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHUAK, HUTPU/IbI

23.01

38

Kucnopoacoaepxariye cCoOeTUHEHUS a30Ta.
Oco00OEHHOCTH CBOMCTB a30THOU KHUCJIOTHI

25.01

39

®dochop: HaXOKIEHHE B IPUPOJIE, CLIOCOODI
IIOJIYyYCHHA, (1)I/ISI/I‘ICCKI/IC U XUMHWYECKHE
cBoiictBa. ®ochuasl u pochun

30.01

40

Oxkcunpl hocdopa, pochopcoaepxarnime
kucnoTbl. Conu GocPopHON KUCTOTHI

01.02

41

Yraepopn coeguHeHUs yraepoza

06.02

42

Kpemuwnii: HaxoxaeHHE B IPUPOJIE, CTIOCOOBI
nostyueHusi, GU3NYECKue 1 XUMUYECKHE
cBorictBa.Oxcup kpemuusa(1V), kpemuueBas
KHCIIOTA, CUJIUKAThI

08.02

43

CucreMaruzanys 1 00001IeHYE 3HAHUI 10
teMe "HemeTtaimer"

13.02

44

KonTpoabHasi padora 1o teme
"Hemeramsr"

15.02

45

[Tonosxenune metaioB B [leproanueckoit
cHCTEeME XMMHUYECKHX 3JIEMEHTOB.
OCOoOGEeHHOCTH CTPOEHUS 3IEKTPOHHBIX
000JI0YEK aTOMOB METAJLIOB

20.02

46

OO6mue ¢puznueckue CBOMCTBa METaIOB.
[TpuMeHeHre METaJUIOB B OBITY U TEXHHKE

22.02




47

CmnaBsl MetaiioB. Kopposust Metasmios

27.02

48

DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHUH
MeTayutoB. O0mmue crocoOb! MOTydeHHS
METAJUIOB

29.02

49

OO6mras xapakTepucTuka MeTayioB [A-
rpymisl [leprpoandeckoi CUCTEMBbI
XUMHUYECKUX IeMEeHTOB. Hatpuii n kannii:
MoJIyueHue, GU3NYECKue U XUMUUYECKHE
CBOWCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COCTMHEHU I

05.03

50

O6mras xapakTepucTuka MetayioB [TA-
rpynnsl [lepronanueckoi cucreMsl
XUMHUUYECKUX AJIEMEHTOB. Maruuii u
KaJpIUi: oJTy4eHue, pusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
MPOCTBIX BEUIECTB U UX COCIUHEHUN

07.03

51

AIOMUHWMI: TIOJTydeHue, GU3ndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE.
AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS, UX
MIPUMEHEHHE

12.03

52

Pemenue 3amgau Pa3JIMYHbIX TUIIOB

14.03

53

OO11as XxapakTepUCTUKA METANIOB
no6ounbIx noarpynn (b-rpymm)
[Teproauieckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB

19.03

54

Ddu3nUecKrue U XUMHUYECKHE CBOMCTBA XpoMma
n €ro COCﬂHHCHHﬁ, HUX IPUMCHCHUC

21.03




Baxwueline coelMHEHNs] MapraHiia.

55 IIepmaHranar kanus, €ero OKUCIUTEIbHBIC 02.04
CBOMCTBA
DU3NYECKUE U XUMUYECKUE CBOMCTBA

56 xKenes3a u ero coeauHeHuit. [lomyuenue u 04.04
IIPUMEHEHHE CILJIAaBOB XKeEJe3a
®U3NYECKUE U XUMUYECKUE CBOMCTBA MEIH

57 N . 09.04
1 €€ COeTMHEHUH, NX TPUMEHEHNE
DU3NYECKUE U XUMUYECKUE CBOMCTBA LIMHKA

58 U €r0 COEJMHEHUH, UX IPUMEHEHNE. 11.04
I'1ApOKCOKOMITIEKCHI IIMHKA

59 Pemrenne 3a1a4 pa3nuyHbIX THIIOB 16.04

60 Pemrenne 3a1a4 pa3nuyHbIX THIIOB 18.04

61 O06o01enre 1 cucTeMaTru3aIis U3y4eHHOTO 23.04
Mmarepuaia 1o teme "Meraib" '

62 KonTpoabHast padora no teme "Merayuibr" 25.04

63 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI, 02.05
KOPpEeKIHsI OIHO0K '
Ponp xumun B oGecrieueHuN yCTOMYUBOTO

64 pa3BuTHs yesnoBedyecTra. [lonstue o 07.05
Hay4HbIX METO/IaX UCCIIEIOBAHUSI BEIIECTB
Hayunble npuHUUIIBI OpraHUu3alu
XUMHUYECKOTO MMPOU3BOJCTBA.

65 14.05
[IpompInuieHHBIE CIOCOOBI TOTYYESHHUS
BOKHEMILINX BEUIECTB

66 XHUMHUYECKOE 3arpsi3HEHNE OKPYXKarolen 16.05
Cpelbl ¥ €ro NoCieICTBUS

67 XUMUS U 3J0POBbE YEIIOBEKA. 21.05




JlexapcTBEHHBIE CpEACTBA

68 CucreMmaruzanuys U 00001IeHYE 3HAHUM IO

Kypey 11 knacca.

23.05

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 knacce/ I'a6puensu O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH
A.H., Axunonepnoe o0mectBo «M3narenbctBo «IIpocBenienue»

I"abpuensa O.C. JlbicoBa I'.T'.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

CamocrosiTenbHble PabOThI .KOHTPOJIbHBIE PAOOTHI. TECTHI

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

[Ipe3enTanuu ypokoB
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