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HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mo XMMUW Ha YPOBHE CpeaHero oOimero odpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®03 «0O6
oOpaszoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3yabTaTaM OCBOCHUS
benepanbHOI oOpazoBaTeIbHON IpOrpaMMbl CPEIHETO o01ero
obpazoBanuA(POIl COO), npencraBiaeHHbIX B PeaepabHOM roCyJapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenmuu npenojgaBaHus
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoin
denepaivy, peamu3yOIMUX OCHOBHBIE 00pa3oBaTeNbHbIE MPOTPAMMBI, U
OCHOBHBIX TnoNOkKeHH «Crtparernn pa3BuTHs BocnuTaHus B Poccuiickoi
Oeneparuun Ha nepuo 10 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpa3oBaHusi ywammxcs 10-11 kiaccos.
W3yuenue mpeamera, peanuzyeMoe B YCIOBUAX U (epeHInpOBaHHOTO,
npodumibHOTO 00yYeHHs, MPU3BAaHO oOOecmeunTh 00IMEe00pa3oBaTebHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHHUKOB IIKOJbI, HEOOXOIUMYIO  JUJIs
aJlanTaly UX K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU B COLIUYME, a TAKXKE IS
MPOJIOJDKEHUs O0y4YeHUs B OpraHHM3aluax MpodhecCHOHAIBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSETCS OJHOM U3 NPUOPUTETHBIX AUCUUILIVH.

B nmporpaMme 1Mo XMMHM Ha3HAu€HUE TMpeAMETa «XHUMHUS» MOJydaeT
NOJIpOOHYI0  MHTEpPIpPETAlHi0O B  COOTBETCTBUHM C  OCHOBOMOJATaloIIUMU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH ILIEJIeH, COAepKaHus,
pe3yiabTaToB OOy4eHHs U TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBIITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIIOTCSl CJICIYIOIIME BBIMOJIHSAEMbBIE MPOTPAMMON IO
XUMUU QyHKIIAN:

e HMH(POPMALIMOHHO-METOJUYECKAsl, peaau3alus KOTOpoW oOecrneynBaeT
NOJIy4eHHE TNPEJICTABICHUs O LEeNAX, COJAepXaHuu, oOIel cTpaTeruu
0o0yueHUsI, BOCITUTAHUS U Pa3BUTUS 00YyUaIOIINXCs CPEACTBAMU TIpEAMETa,
M3y4aeMOTO B PaMKax KOHKPETHOTO MPODHIIS;

e OpraHM3alMOHHO-TUIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpeNeNICHHe: TPUHIUIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH
U3y4YeHUs y4eOHOro MaTepualia, KOJMYECTBEHHBIX M KAaYECTBEHHBIX €Tr0
XapaKTEePUCTUK; TOJIXO0/I0B K (HOPMHUPOBAHUIO COJIEPKATEILHOM OCHOBBI
KOHTPOJISI U OLIEHKH OO0pa3oBaTeNIbHBIX JOCTHXKEHHN O0O0ydaroluxcs B
pamMKax HTOTOBOH arrectau B (oOpMe EIUHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma asig yriy0aEHHOTO U3YUYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPUAHTHOE MPEAMETHOE COJEp KaHHE, 00s3aTesIbHOe
JUIST W3Y4YeHUS] B paMKax OTACNIBHBIX MpoQiIei, mpeaycMaTpUBacT
pacupeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3JiesiaM Kypca;

e JAET NPHUMEPHOE paclpeleleHue y4eOHOro BpPEMEHH, PEKOMEHIYyeMOTO
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e IpeUlaraeT MNPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS Y4eOHOIO
Marepuana ¢ y4€TOM JIOTUKH MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBSA3EH;

e JIaET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHUsl MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpemHero oOmmero o0pa3oBaHUs, COACPKATEIHHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ PE3YyJbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
IPOrpaMMBbl CpEIHETO oO1ero oOpa3oBaHuUs (JINYHOCTHBIX,
METaIlpeAMETHBIX, MPEAMETHBIX), a TaKXke€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUA  OOYyYarollerocss I0 OCBOECHHIO
CoJIep KaHUs IPEeIMETA.

[Io BcemM Ha3BaHHBIM TO3UIMSAM B MPOrpaMMme MO XMUMHUHU IMPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHEM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusa. 3a TMpeJelaMH YCTAaHOBJIEHHOM MporpaMmMoil 1Mo XUMHUU
00s13aTeNIbHON (MHBapUAHTHOM) COCTABJISIONIEH COJAEpKaHMs y4eOHOTOo mpeaMmera
«XUMHS» OCTAETCS BO3MOKHOCTh BBIOOpa €ro BapHUAaTUBHOW COCTABIISIFOLIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBHUHM C HANPABICHHEM KOHKPETHOTO
npoduist 00yueHus.

B coorBerctBuM ¢ KoHuentyaubHbIMM TnosioxkeHusmu Pr'OC COO o
Ha3HAYeHUH TPeaMeTOoB 0a30BOoro M yriayOJaEHHOrO YpOBHEH B cuCTEMeE
nuddepeHupoBaHHOT0 OO0yYEHHUST Ha yPOBHE CpeaHero oobiiero oOpa3oBaHUs
XUMHUSI Ha YPOBHE VYINIYOJEHHOIO U3y4YeHHUs HaNpaBlIeH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHd B paMKaxX M3yYEHHsS CHEUUAIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OPraHU3aLUAX CPEIHEro MpoQecCuOHAIBHOIO
oOpazoBanusa. B 3Toil CBsA3M u3yueHHe mnpeameTra «XUMHUSD» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHHe W  YIIIyOJIeHHe TEOpeTUYECKO U
MPAKTUYECKON MOATOTOBKM OOYYaIOIIUXCS, BHIOPABIIMX OMpPeneaEHHbIN mTpoduiib
oOy4eHHsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEYIONIEr0 NOJTyYeHUs] XUMHUYECKOTO
o0pa3oBaHMs B OpraHU3alUsIX NpodeccuoHaIbHoro oopasoBanus. Hapsaay ¢ atum,
B cBere TpeboBanuii ®I'OC COO Kk MmIaHUPYyEeMBbIM pe3yJibTaTaM OCBOEHUS
dbenepanbHOlt 00pa3oBaTeNbHONW MPOrpaMMbl CpEJHEro o00IIero 00pa3oBaHMS
U3ydyeHue rmnpeamera «XUMHUS» OPUEHTHUPOBAHO TaKKe Ha peuleHue 3aaad



BOCIIMTAHUS U COLIMAIIBHOIO Pa3BUTHs O0ydarolIMXcs, Ha (OPMHUPOBAHUE y HHUX
OOIIEUHTEIIEKTYaIbHBIX YMEHUN, YMEHHHM paldOHATM3alUKd Yy4eOHOro Tpyda U
O00OOIIEHHBIX  CIIOCOOOB  JESATENIBHOCTH, HUMEIOUIMX  MEXIUCUUIUIMHAPHBIH,
HaANPEAMETHBIN XapakTep.

CocraBasiomiuMu npeameTa «XUMHs» Ha YPOBHE YIIIyOJIEHHOTO M3y4EHHUS
ABIIAIOTCS  yIUIyOsn€HHble Kypchl — «Opranudeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun NoaXo0/10B K 0TOOPY U CTPYKTYpPHOM
OpraHu3ally COAEPKAaHUA STUX KypCOB B NPOrpaMMe MO XUMHUU 32 OCHOBY
npuaTel nofokeHuss GI'OC COO o paznmuuusax 0a30BOro W yriayoJIEHHOTO
YPOBHEH U3yU4eHUs IpeaMeTa.

OcHoBy coaepxxanus KypcoB «Opranudeckas xumus» u «OO0mas u
HEOpraHW4ecKass XHMHS» COCTABISIET COBOKYIHOCTh NPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Yy4EeHMs MpeAMeTa. JDTa cucreMa
3HaHUN TIOJy4YaeT OIpPENeIEHHOE TEOPETUUECKOE JIOMOJHEHHUE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIMH 00BEM  (PAKTOIOrHUECKOTO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs NpeaMera oOecredyeHa
BO3MOXXHOCTh 3HAUUTEJILHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX UX COEAMHEHHWH Ha OCHOBE PACIIMPEHMs U YIIIyOJIeHUs
IIPEICTABICHUA O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
IPOTEKAHUs PEAKINM, pacCCMAaTPUBAEMBIX C TOUKU 3PEHMSI XUMUYECKONW KHHETUKU
U TepMOAMHAMHMKHU. V3ydeHune mnepuogudyeckoro 3akoHa u llepuoamueckoi
CUCTEMbl  XHMHUYECKHMX  DOJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEACTABICHUAX O CTPOEHUM aToMa. XMMHUUYECKAsl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUS SHEPTETUUECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylIeHnH, a TaKXKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUIIOB ~ peakuui  JomojHsercs  (GOpMHpOBaHHEM  MpeACTaBICHHM 00
IEKTPOXUMHUYECKUX IPOLEcCax U NEKTPOJIU3€E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opraHmdeckoil XMMUU IPU PACCMOTPEHHUU PEAKLHUOHHON CIIOCOOHOCTH
COEJIMHEHUN yaenserca 0co00e BHUMAaHKUE BONPocaM 00 3JIEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpPKAHHE KYpCOB XHUMHH
yIrayOnEHHOTO YPOBHS U3YUYEHHUS JIJIsl KJIACCOB OMPEAETIEHHOTO PpOodus (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep JONOJHEHUH K oOmell cucreme
IPEeIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEXHbIE peaMeThl. Tak, Hampumep,
B COJICp’)KaHUM MpeaMeTa ISl KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0O0JbIIoe
3Ha4YeHHe OyIyT UMETh 3JEMEHTHl y4eOHOro Marepuana mo obmei xumuu. [lpu
U3y4YeHUU IMIpeJMeTa B JIaHHOM Cllydae akIEeHT OyJeT caeilaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISipHAsE Teopusi (MOJEKyJsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS



Maccbl M JHEPTUM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIN3d, MPEICTABICHUS O
CTPOECHMHU BELIECTB U IPYyTOE.

B TO xe BpeMs B coAepKaHHM IIpeaMeTa JUIsl KJIAacCOB XMMUKO-
Oouonornyeckoro mpoduiist OONbIINNA yACIbHBIA BeC OyJeT UMETh OpraHuyecKas
xumusas. B 3TOM cimydae mpeAocTaBiseTCs  BO3MOXKHOCTh i Ooiiee
OOCTOSITENIBHOTO ~ PACCMOTPEHMsS] XMMHUYECKOW  OpraHu3alMM  KJIETKHM  Kak
OMOJIOTUYECKOM CHCTEMBbI, B COCTaB KOTOPOW BXOJAT, K MpUMEPY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JUIUJIbI, OEJNKH, YTJIEBOAbl, HYKJIECHHOBbIC
KUCJIOTBl U Apyrue. Ilpym 3TOM 3HaHUA O COCTaBe M CBOMCTBAX NPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy)KaT OCHOBOM IJi HW3y4YEHUS
CYILIHOCTH NpoLeccOB (POTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mnane ¢opMmupoBaHHMs OCHOB HAy4yHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OIBITa MPAKTUYECKOTO TPUMEHEHUST HAYYHBIX
3HAaHUM H3y4eHHE MpeaMera «XUMHUsS» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeIMETaMH, BXOJAIIMMHU B COCTaB
npeaMeTHbIX obnacteld «EcrecTBeHHO-HAay4HBIE NOpeaMeThl», «MaTeMartuka u
uHhopmaTrKa» u «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeamera «XuUMUs» Ha YrIyOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOI'O U CpPEeAHEro odmiero odpazoBanus (Ha 0a30BOM
YPOBHE), 3aJjaueil MepBOCTENEHHOM 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIIbHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenne
3TOM 3aJaud Ha YyrayOJIEHHOM YpOBHE H3yY€HHUs IMIpeIMeTa Ipeanojaraer
peanu3anuio TaKux LeJeH, Kak:

e (opMupoBaHuE TPEACTABICHHUA: O MATEPUATILHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBIICHUM IIPUPOJIBI, O MECTE XUMHHU B
CHUCTEME €CTECTBEHHbIX HayK M e€ Beayulel ponu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTUS  YEJIOBEYECTBA: B  PEHICHUH  MpoOJeM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIULMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX NCTOYHUKOB YHEPIUH, B
00€ecleyeHnn palroHAIBHOIO MPUPOJONOIb30BaHMsA, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OO0IIEH KyJbTypbl YeJIOBEKa, a TaKXKe JKOJOTHYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpese;

e OCBOCHME CHCTEMBl 3HAHHH, JIEXKAIIMX B OCHOBE XUMHUYECKOUN
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHAAMEHTAIbHBIX
IIOHATHM, 3aKOHOB W TEOPUHW XUMHUH, COBPEMEHHBIX MNPEICTABICHUU O
CTPOCHMHM BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJIMOJEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKLIHM, O



XUMHUYECKOM PaBHOBECHUH, PACTBOPaX M JUCIEPCHBIX CUCTEMAaX, 00 00IIMX
Hay4HBIX PUHIUIAX XUMUYECKOTO MPOU3BOCTBA;

dbopmupoBaHue y oOy4Jaronmxcs OCO3HAaHHOI'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHYECKUX 3HAHMM i1 OOBSICHEHUS
KJIFOYEBBIX M€ M TpoOJjeM COBPEMEHHOW XUMUU, HJisi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IrPAMOTHOTO pEelIeHUs MPOoOeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJln3a U OIICHKH C TIO3UIIMH 3KOJOTHYEeCKONH O€30MacHOCTH MOCIeICTBUN
OBITOBOM M TMPOU3BOJCTBEHHON MESITEIHHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMUYECKUM  MPOU3BOJACTBOM, HCIIOIB30BAaHUEM U  MNepepadoTKON
BEILIECTB;

yriyOJeHue  MpEeJCTaBICHUHA O  HayyHbIX  METOJaX  MO3HAHWS,
HEOOXOJAMMBIX JUJIsi TPUOOPETEHUSI YMEHHUI OpPUEHTHUPOBATHCS B MHUPE
BEUIECTB U OOBACHEHHUS] XUMHUYECKUX SIBIICHUW, HMEIOIUX MECTO B
MIPUPOJIC, B MPAKTUYECKOUN ESITEIHLHOCTH U TOBCETHEBHOM KU3HH.

B mmane peammzanuu mepBOOYEPEIHBIX BOCIHUTATEIBHBIX M PA3BHBAIOIIUX
GyHKIMNA TETOCTHON CHCTEMBI CPETHEro OO0IIero o0pa3oBaHUs MPU U3YYCHUU
npeaMera  «XuUMUS» Ha  YIUIyONEHHOM  ypoBHE 0COOyI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE LIETU U 3a7a4d, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TI03HABAGMOCTH SIBJICHHH IPUPOJIBI,
YBAXCHHMsI K TMIPOLECCY TBOpYECTBA B 00JaCTH TEOPETUYCCKUX M
MPUKIAAHBIX HCCIIEIOBAHUNM B XHMHH, (DOPMUPOBAHME MHPOBO33PECHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYCHHMIO W IIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CaMOBOCIMTAHUIO  Ha  OCHOBE  YCBOCHHS
00I11eUeJIOBEYECKUX IIEHHOCTEH;

pa3BUTHE IMO3HABATCIBHBIX MHTEPECOB, HHTCIUICKTYAIbHBIX U TBOPUYCCKHUX
crocoOHoOCTe oOydJaronuxcsi, (OPMHPOBAHHE Y HHX CO3HATECIBHOTO
OTHOIIICHUS K CaMO0Opa30BaHHIO M HEMPEPHIBHOMY OOpa30BaHHMIO Kak
YCJIOBHIO YCIENTHOW MPO()ECCHOHATBLHON U O0IIECTBEHHOW JACATEIHPHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBbI0 M IMOTPEOHOCTH B
3710pOBOM 00pa3e KU3HU;

(dbopMHpOBaHHE yYMEHUH M HABBIKOB Pa3yMHOI'O IPHPOONOIb30BAHMS,
Pa3BUTHE DKOJIOTHYECKOM KYJIBTYPBI, TPUOOPETECHHUE OIBITA OOIIECTBECHHO-
MOJIE3HOM DKOJOTHUUECKOHN JAESITECIbHOCTH.

OO1ee 4ynCiIO 4acoB, MPEAYCMOTPEHHBIX 711 U3yUYEHUS! XMMUU Ha yTiyOJeHHOM
YPOBHE cpeaHero obmiero oopasoBanusi, coctabiser 204 dacos: B 10 kimacce —
102 gaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Hefienio).



COJEPKXAHME OBYUYEHUA

11 KJIACC

OBIIAA U HEOPTAHNYECKAS XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XUMHYEeCKUi 3iemeHT. M3oTonbl. CTpoeHue
AIIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIE UMCIIA. JHEPre€TUUYECKUE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Kinaccudukaius XuMUIeCKuX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneieHue dJIEKTPOHOB TI0 AaTOMHBIM — OpOHUTAIISAM.
DJIEKTPOHHBIE KOH(UTYpAIIUX aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(PUTYpaIliyi HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

[lepnognueckuii 3akoH U [lepuoguyeckas cucremMa XUMHYECKHUX DJIEMEHTOB
J.N. MenneneeBa. CBsA3p NEPUOAUUECKOTO 3aKOHA U lleprnoanueckoi CUCTEMBI
XAMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEM CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHX JIEMEHTOB M 00pa3yeMbIX UMHU
INPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaMm ¢ IepuoiaM. 3HAyYEHUeE
nepuoauueckoro 3akoHa /.M. Menneneesa.

Xumuyeckass CBsSI3b. BuIbl XUMHUYECKOW CBSA3U: KOBAJEHTHAs, HWOHHa,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEprus U IauHa cBsi3u. [losipHOCTD, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBsaA3u. BoaoponHas CBs3b.
MeXMOneKyIIpHbIE B3aUMOAECHCTBHUS.

BaneHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. C(CBS3b 3JIEKTPOHHOU
CTPYKTYpPBbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COCNUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHNAX. COCTaB KOMIIJIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeiab, JUTraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALIUOHHOW XUMHUH.

BemiectBa  MOJNIEKYJAPHOTO M HEMOJEKYJSPHOTO  CTPOCHUA.  THMBI
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbIx cucremMax. VictuaHble pactBopsl. Ilpencrasienue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALIMM PAaCTBOPOB:
MaccoBasl J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpauus. HachlleHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHCTamoruaparsl.

Knaccudukaius 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. T pUBUATBHBIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX PEAKUUMi B HEOPTaHMYECKOW M OpPraHuYeCcKOn
XUMHH. 3aKOH COXPAaHEHHUS MAcChl BEIECTB; 3aKOH COXPAHEHUS W MpPEBpallCHUS



SHEPIUM MPU XUMUYECKUX peakiusax. TernoBbie d3PHEKThl XUMUYECKUX PEaKIUH.
TepMoxuMuyecKkre ypaBHEHHUS.

CKOpOCTh XMMHYECKOW peakIiluy, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (haKTOPOB.
['oMoreHHble U TeTeporeHHble peakiuu. Karanus u kataiu3aTopsl.

OO6paTtumble 1 HeoOpaTUMbIEC peaklui. XUMHUeckoe paBHoBecue. Koncranrta
XUMHUUYECKOTO paBHOBecUs. DaKTOpbI, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYACTBYIOIIUX B
peaxkuuu. [Tpunnun Jle [latense.

Onexrponutnyeckas aucconmanus. CuibHbIE U CcJaOble SJIEKTPOJIUTHI.
Crenenp nuccoruanuu. Cpena BOIHBIX PAacTBOPOB: KHUCJIOTHAs, HEWTpaibHas,
nienounas. Bomoponusiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OxucnuTenb M BOCCTaHOBHTENb. [lporiecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENNM W BOCCTAHOBUTENIU. MeETOHa 3JIEKTPOHHOro OajaHca.
DNEKTPOaU3 pacTBOPOB U PACILIABOB BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEBpallCHUN:
pasloKeHHe TMEepOKCHJIa BOJOpOAA B NPHUCYTCTBUM KaTalU3aTopa, MOJIEIH
KPUCTAJUNIMYECKUX PEIIETOK, IPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIpeieTICHNe
Cpellbl pacTBOPOB C TOMOUIBIO HMHIUKATOPOB, M3YUYEHHUE BIMSHUS Pa3IUUHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOM pEaKIUu U TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenue HemetraioB B llepuognmyeckoil cuctemMe XUMHUYECKHX
anemeHToB J[.M. MenneneeBa u 0cOOEHHOCTH CTpoeHus: ux atomoB. dusnyeckue
CBOMCTBA HEMETAIJIOB. AJIJIOTPOIHUS HEMETAIJIOB (HAa MPUMEPE KHUCIOPOJIa, CEPHI,
dbocdopa u yrieponaa).

Bonopoa. Ilonydenue, ¢usznueckre M XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJllaMd M HEMeTalylaMH, BOCCTaHOBUTEIbHBIE CBOWMCTBA. ['mapuabl.
TonIMBHbBIE AJIEMEHTHI.

["asiorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOTy4eHUs, (GU3UYECKHE U
XUMHUYECKHE CBOWCTBA. ['aoreHoBOAOpOAbl. BaxkHelie KuciopoacoaepKaiime
COEIMHEHUS TaJoreHoB. JlabopaTopHbie W MPOMBIIUIEHHBIE CIIOCOOBI TOTYyYECHHUS
rajioreHoB. [I[puMeHeHne rajioreHoB U UX COeAMHEHHM.

Kucnopoa, o3oH. JlaGopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
Kkuciopoaa. Ou3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCIOpOAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B mpUpoie, CIOCOObI TOJNYYEHHS, (PU3UUYECKHE WU
xuMuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcua cepsi(l1V), okcua



cepri(VI1). CepHuctass u cepHasi KHUCIOTBI M uUX coyii. OCOOEHHOCTH CBOWMCTB
cepHOU KUCTOTHIL. [IpuMeHeHue cephl U €€ COCTUHEHUI.

A3zor. Haxoxnenue B mpupojie, CHOCOOBbI TMONy4YeHUs, (U3NUYECKUE U
XUMUYECKUE CBOKCTBA. AMMHMaK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHenue azora
Y €r0 COeIMHEHHUI. A30THBIE y1I00pEHHUS.

®docdop. Haxoxnenue B mnpupoje, CnocoObl MoJydeHUs, (puznueckue u
xuMuueckue cBoiictBa. Dochunbl u dochur. Oxcuubl docdopa, dochopHas
kucinota u e€ conu. [lpumenenue docdhopa u ero coeauHenuit. dochopHbie
yaoOpeHus.

VYrnepon, HaxoXJIeHHE B TIpUpoje. AJJIOTPOIHbIE  MOJIU(PUKALIY.
dusnyeckne W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraeponoMm. Okcun yriaepoaa(ll), oxcun yrimepona(lV), yronbhnas kucinota u e€
CONiM. AKTUBUPOBAHHBIN Yyroyib, aacopOuus. DynnepeHsl, rpadeH, yriepojHble
HaHOTPYOkHU. [IpuMeHeHre MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTIEPOJIOM, U €ro
COECIMHEHU.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl moiydeHus, (GU3HYEeCKUe U
xumudeckue cporctBa. Oxcupy kpemuus(l1V), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeneHue kpeMHus U ero coeqnHeHnii. CTekio, ero nojiyd4eHue, BUIbl CTEKIIA.

[Tonoxenune MerayioB B [lepuognyeckor cUCTEME XUMUYECKHX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI JJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOuue
dbusndecknue CBOWCTBa MeTaIOB. [IprMeHEeHHEe METauioB B OBITY W TEXHHKE.
CruiaBbl METAJLIOB.

DONEeKTPOXUMUYECKUN psiJl  HanpsokeHud  MeramioB.  OOmue  crnocoOsbl
MOJTYYCHHUS METaJLJIOB: TUAPOMETAILTY PTHs, MUPOMETAILTYPTHs,
anektpoMetautyprus. [loHarue o xoppo3un MeramwioB. CrmocoObl 3amUThl OT
KOPPO3UHU.

Ob6mas xapakrepuctuka metamioB |A-rpynmnsl [lepuonnueckoit cuctemsl
XUMHUYECKUX JJeMeHTOB. Harpuiti u kamwmii: mnonydeHue, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHECHUI.

Oo6mas xapakrepuctuka metasioB |IA-rpynmer I[lepuonuyeckoit cucteMsl
XUMUYECKAX JJIEMEHTOB. Marnmii W KaJblWi: TONydeHHe, (U3HYECKUEe U
XUMHUUYECKUE CBOWCTBA, MPUMEHEHHUE IMPOCTHIX BEIIECTB M HMX COEAUHEHHUI.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIOMUHUN: TTOTydeHue, GU3nIecKue U XUuMUYECKUEe CBOMCTBA, MPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHud. AmdoTepHbIE CBONCTBAa OKCHAA U
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMITJIEKCHI aTFOMUHUS.

OO6mias  XapakTepuUCTHKa MeTaIoB 1o0ouHbIX mnoarpynmn (b-rpymm)
[leproanyeckoi CUCTEMbI XUMHYECKUX AJIEMEHTOB.



Pu3nyecKne U XMMHYECKHE CBOMCTBA XpoOMa U €ro coeanuHeHuil. OKCHUabl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomatsl, HX
OKHUCIIUTENbHBIE CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

@u3nueckue M XUMHUYECKHME CBOMCTBA MapraHiua M €ro COEOUHEHHU.
Baxneiimue coenunenuss Mapranna(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

du3nyecKkue U XUMUYECKHE CBOMCTBA JKejie3a U ero coequHeHuil. OKCUbI,
rugpokcuasl u conu xkeneza(ll) u xeneza(lll). [lonyyenue u npumeHeHue xenesza
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coennuHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COeTMHEHUM.

[{uuk: momydeHue, (U3MYECKUE W XUMHUUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/Ia U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenue
LMHKA U €r0 COCINHECHUM.

OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHsS BEIIECTB M HX MpEeBpallcHUM:
n3ydeHue oOpaslloB HEMETAIJIOB, TOPEHHE cephl, ¢docdopa, xKene3a, MarHus B
KHCIIOPOJIE, M3y4YEHUE KOJUIEKIMU «MeTaibl W CIUIaBbD), B3aUMOJICUCTBUE
HICJIOYHBIX M IIETIOYHO3EMENIbHBIX METAJIJIOB C BOJIOM (BO3MOKHO HCIOJIb30BAHUE
BHUJIECOMATEPHUAIIOB), B3aUMOJECHCTBUE LIMHKA W jK€Jie3a C pacTBOpaMH KHUCIOT U
HIEJI0YEeH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJOPOJIa
U KaTHOHBI METAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUIOB aTIOMUHHUS M IMHKA C
pacTBOpaMU KHUCIJIOT U IIEJOYEH, pElICHHE KCIEPUMEHTAIbHBIX 3a/1a4 M0 TeMaMm
«Tanorensr», «Cepa u e€ coeauHeHUs», «A30T U Gochop U UX COSTUHEHUSN»,
«MeTtasibl TJIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX MOATPYIIID.

XUMHUSA U KU3Hb.

Ponp xuMum B o0ecrieueHuu yCTOMYMBOIO pa3BUTHS yenoBeuecTBa. [lonsaTue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJIOTUH HAyYHOTO HCCIEI0BaHUS.
HayuHble IpuHLIKIBI OpraHu3aluyu XUMUYECKOI0 IPOU3BOACTBA. IIpoMbllIeHHbIE
CrocoObl TTOJTYUYeHHUsI BaXKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKA,
CEpPHOU KHUCIOTHI, MeTaHoJa). [IpoMbIIIEHHBIE CIIOCOOBI MOJYYEHUS METAUIOB U
CIUIaBOB. XUMHUUYECKOE 3arps3HEHUE OKpYXKAroUed Cpellbl U €ro IMOCIeICTBUS.
Poap xumuu B oGecIieueHnH SHEPreTHIeCKo 0€30IacHOCTH.

XuMHsT H 300poBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUN MEIULIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIC N00aBKU. Poiib xuMuu B
o0OecrneueHnH MUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro0 MCIOJb30BaHUSl MpEenaparoB OBITOBOW XHWMHUHM B TOBCEAHEBHOM
KU3ZHHU.



XuMusi B CTPOUTENBCTBE: BAXKHEHUIIINE CTPOUTENIbHBIE MaTepuaibl (ILIEMEHT,
OeTOH).

XHUMHUS B CEIIbCKOM X03sicTBe. OpraHndyeckre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KEepaMHKa.
Marepuansl 11 JIEKTPOHUKHA. HaHOTEXHOIOTUY.

Pacuérnnie 3anaun.

Pacuétel: Macchl BellecTBa WM 00ObEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, MAacce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIHUU BEHIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIMHM, €CIU OIHO U3
BEILIECTB HMMEET IpUMEecH, Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOIYKTa
peaKkuuu, €CJIM OJHO M3 BEIIECTB JaHO B BHUJIE pPACTBOpPAa C ONPEACIEHHOU
MacCOBOM JOJI€d pPACTBOPEHHOIO BENIECTBA, MACCOBOM JIOJHM W MOJISIPHOMU
KOHIIEHTpAllMA BEIIECTBA B PAacCTBOPE, JOJIM BBIXOJA IPOAYKTA PEAKUHU OT
TEOPETUUECKU BO3MOXKHOTO.

MexnupeaMeTHbIe CBA3H.

Peanuzanuss  MeXOpeAMETHBIX  CBs3€d MNpU  HU3YyYeHHH oOOwed u
HEOpraHu4eckod XuMuu B 11 Kiacce oCyIIeCTBIISIETCA Yepe3 UCIOJIb30BAaHUE Kak
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK W MOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMEeTax €CTECTBEHHO-HAYYHOT' 0 [IUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUYHBIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, Kiaccu(uKalus, NepuoJuIHOCTh, HAOIIOICHHE,
W3MEPEHHE, FIKCIIEPUMEHT, MOJIEIb, MOJICITUPOBAHHUE.

duznuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, O3JEKTPOH, IMPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, YHEPIETUYECKUN YPOBEHD,
BEILIECTBO, TeEJNO, O0BEM, arperaTHOE COCTOSIHHME BEIIECTBA, WJACANbHBIN Ta3,
(bU3UYECKHE BETUYNHBI, ¢IMHUITBI H3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buosorus: kieTka, opraHusM, dKocHcTeMa, onocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, JKUPbI, YTIEBOIbI, HYKJICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SYHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaBI, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUINBO,
peCypCHL.

TexHOmorus: XMMHUYECKAsi MPOMBILIIJICHHOCTh, METAJUTYPrUsi, CTPOUTEIbHBIC
MaTEpUAIbI, CEIbCKOXO3SMCTBEHHOE MPOM3BOJICTBO, MUIEBAsI MPOMBIILICHHOCTD,
dbapMmaiieBTHUYECKAS IIPOMBIIIEHHOCTb, MPOU3BOJCTBO KOCMETHUYECKUX
MpEnapaToB, MPOU3ZBOACTBO KOHCTPYKIMOHHBIX MATEPUATIOB, AJIECKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA YT'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUM € CHCTEMHO-IEATENIBHOCTHBIM IIOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHETO
oOmrero 00pa3oBaHMsS BBIJCICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHUE
OOy4arolmMUMUC POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEIEICHUIO; HAUINYUE MOTUBALUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJCHUS; HaJU4YWe
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1[EJU U CTPOUTH
KU3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yibTAaThl OCBOEHUS NpeAMETa «XHUMHS» OTPAKAOT
chOpMHPOBAHHOCTh OMbITA TO3HABATENLHON M TMPAKTUYECKON J1EITEITbHOCTH
00y4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHOM EITeIbHOCTH.

JIM4UHOCTHBIE pE3yJIbTATBl OCBOEHHUS TMpeaMeTa «XUMHUS» OTPakaroT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPAKTUUECKON AesSTEIbHOCTU
oOydJarommxcs B MPOIECCe peann3alud 00pa3oBaTeIbHON NEATEILHOCTH, B TOM
YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIUMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBQXXEHHUSI K 3aKOHY U ITPABOIOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATEIBHOCTH IIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB YUCOHOU JAESTEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

LIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO
OTEUYECTBCHHOMN XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPUH U TPAKTUYECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAyKH €CTb pPe3yJbTaT
JUIUTEIbHBIX ~ HAOJIOJACHUN, KPOIMOTIUBBIX  HOKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MMPAKTUKOB;



MHTEpeca M [03HABaTEIbHBIX MOTHBOB B IOJYYEHUU U TOCIEIYIOLIEM
aHanm3e WH(POPMAIUU O MEPEOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OTICHUBATH CUTYAIIMH, CBI3aHHBIC C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIIEH C
MO3ULMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUSA MOCHEACTBUMN
MOCTYTIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEeH 370poBOoro u Oe3omacHoro oOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3MUYecKOMYy U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHnss TpaBuil Oe30MacHOro oOpalleHus C BellecTBaMuU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYI0BOU AECATEIBHOCTH;

NOHUMAaHUSl 1EHHOCTH TNPAaBWI HHJMBHUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3JOPOBBIO M KU3HU JIIO/ICH;

OCO3HAHMS MOCTEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IMOJE3HOM, TBOPYECKOM W  JPYruX BHAAX
NEeSATENbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7a4
COLIMAIbHOM HAIIPaBIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY HU3YUYEHHUIO Mpodeccuil pa3IudyHoro pojia, B TOM
YKCJie HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAaHUU 110 XUMUH;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYAIbHON TpPaeKTOPUU
oOpa3oBaHus, Oyaymied MPOoPEecCHu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSA:

HKOJIOTUYECKU IIEJIeCO00Pa3HOT0 OTHOILIEHUS K MPHUPOJE KaK HCTOYHHUKY
CYILIECTBOBaHMS )KM3HH Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUATBHOU Cpebl;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUN XUMHUU IS
pELIEHUS BONPOCOB PAMOHAIIBHOTO IMPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, IPUHOCIIIMX Bpel OKPYKarOLIEH
NPUPOIAHON Cpelie, YMEHHsS IPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCTEICTBUA MPEANPUHUMAEMBIX JECUCTBUIN U MIPEIOTBPAILATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, IKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATETbHOCTH JKOJIOTUYECKON HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B IMO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHHS €€ poJud B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYyYHOTO MBIIUJICHUS, CO3JaHUU I€JIOCTHOTO
MpeACTaBICHUS] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHWH TMPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHHM JUJII  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHHCTHUYECKOM HAMNpPABICHHOCTH W Ba)XXHOM pOJM B
CO3JJaHMU HOBOWM 0a3pl MaTepUaIbHON KyJIbTYpbl, B PEIICHUH TJI00ATbHBIX
mpo0IeM yCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOW, DSHEPIETHUECKOM,
MUIIEBON M DKOJIOTHYECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIIEYCHUN
YCJIOBUM YCHENTHOTO TPY/a U HKOJIOTHYECKH KOMMOPTHON MKU3HU KaXKJIOTO YJIeHa
00I111eCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJ0B
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiy4aemble 3HAHUS JJIsl aHAIKM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, YMEHHUS JeaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOIIUXCA JaHHBIX C 1EIbI0 MOJYyUYCHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIB30BaTh XHUMHUYECKUE 3HAHUS IS
penieHust IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATENbCKOMN NESTENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM Tpyda B paznuyHbIX cepax mpodeccruoHanbHON
JEATETBbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS IIPOrpaMMBbI TI0 XUMHU Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYMMble  JI  (OPMHUPOBaHHMSI ~ MHPOBO33PEHHUS  OOYYAOLIMXCS
MEXKTUCIUIUTMHAPHBIC (MEXKIIPEAMETHbIC) OOICHAYYHbIC TOHATHS, OTPaKarOIIHe
IICJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEIU(PHUKY METOJOB ITO3HAHWA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
npoliecc, CUCTeMa, Hay4HbId (DAaKT, PUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIIOBaHIE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT H JIPYTHUE);

yYHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUs (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHEIC,

PEryJISITUBHBIE), o0ecrieuynBaroIIme dbopmupoBaHue (GyHKIIMOHATIBHOM
T'PAaMOTHOCTH U COIIMATLHOW KOMITETESHITUH 00YYaroIIIXCs;
CIIOCOOHOCTH 00yUaromMXCcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHUS B MIO3HABATEIBHON U COLMAIBHON MTPAKTHUKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU W  PETyJISITUBHBIMH
NEUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

1) 6a30BbIe JJOrHYECKHE JeiCTBHUS:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUM HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh TMPHU OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEPHBbIC MPU3HAKU MOHSITUN M YCTaHABIMBATH WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS I OOBSICHEHHS OTISIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTCPUH IS KJIACCH(PHUKAIMH BEIISCTB U
XUMHUYECKHUX PEaKIN;

yCTaHaBJIMBAaTh MPUYUHHO-CJICJACTBEHHBIC CBS3M MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHIAYKTUBHBIE, JI€YKTHUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B PacCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BBIBOBI U 3aKJIFOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEMble B XUMHUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢opMmylia, ypaBHCHHE XHMHUYCCKOU



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKuunii;

dbopMyIHpPOBATH LS U 33/1a4d UCCIICIOBAHUS, UCTIOIb30BaTh MTOCTABIICHHbBIC
U CaMOCTOSTEIHHO C(OpPMYyIHpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMHU CAMOCTOSITEJILHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJAO0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (pOpMYyIHpPOBATH
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS,
COCTaBJISITb 00OCHOBAHHBINA OTYET O MPOAEIaHHOM paboTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATENbCKOM U MPOEKTHOU
JESATENHHOCTH, TMPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pPa3InYHBIX
METOJ0B TO3HAHMSI.

3) pa6oTa ¢ uHpopmanueii:

OpPUEHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX uWHopMauuu (Hay4dHO-
NONyJisipHasl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUs, CIPABOYHBIE IMOCOOUS,
pecypebl HTepHETa), aHamM3upOBaTh MHPOPMALIUIO PA3TMYHBIX BUAOB U GHOpM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTD;

bopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOW JUIsI BBIMOJHEHHUsS YYEOHBIX 3ajad
OTPEENIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOUpATh  ONTUMaJIbHYIO  GoOpMy  TIpeACTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: NpPUMEHSATh MEXIpeAMeTHbIe ((u3udyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJINYCCKHUEC CPCACTBA HATTISITHOCTH.

KoMMmyHMKaTHBHbIE YHMBeEpPCAJbHbIE YUeOHbIe NeiiCTBUS:



3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMbI B XOJ€ Uajaora u/uiu
JIMCKYCCHH, BBICKA3bIBaTh UJIeH, (POPMYIHUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEJIOKEHHON 3a/1a4U;

BBICTYNATh C MpE3eHTAaIMell pe3yJbTaTOB IO3HABATEIBHOW JAESITEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOM PabOThI MO0 HCCIIECOBAHUIO CBOWCTB
M3Yy4YaeMbIX BEUIECTB, peajan3alud yueOHOTO NPOoeKTa, U POPMYIUPOBATH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COrJACOBAHMS MO3ULUNA B
X0J1e 00CyXIeHHSI 1 OOMEHA MHEHUSAMH.

PeryasiTuBHbIE YHMBepCcaJbHbIe YYeOHbIE 1eCTBUSA:

CaMOCTOSATENLHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NEeATeIIbHOCTh, Ompenesas e€ IMeau W 3aJadd, KOHTPOJUPOBaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblii alropuT™M JACUCTBUI MpHU
BBITIOJTHEHWHW Y4YeOHBIX M HCCIEIOBATEIIbCKUX 3aj7ad, BBIOMpaTh Hambojee
2 PeKTUBHBIN CcMOCO0 MX pEHICHHS ¢ Y4E€TOM IOJYYEHUs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMOaHalu3a H
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbBIC pe3ybTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU Ha YTITyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero o0pa3oBaHUs BKIIOYAIOT CrelU(pUYecKue
JU1sl yueOHOro npeaMeTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI IeUCTBUIN
M0 OCBOCHUIO, MHTEPIPETALMU U MPEOOpPa30BaHUIO 3HAHUM, BUJIbI JAESATEILHOCTU
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W NMPUMEHCHUIO 3HAHWA B PA3IMYHBIX yUeOHBIX
CUTYyallUsIX, & TAKXKE B PEATIbHBIX )KM3HEHHBIX CUTYalUsAX, CBA3aHHBIX C XUMHUEN. B
nporpaMMe 10 XHUMHUU TPEAMETHBIE PE3YyJIbTaThl MPEACTABICHBI 10 TroJaM
W3yYCHUS.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMHS» OTPaKaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUI: O MaTepuaIbHOM €IUHCTBE MHpa,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SIBJIICHUM NPUPOJBI, O MECTE U 3HAYECHUHU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK M €€ poju B OOECNEYEHUH YCTOMYMBOTO



pa3BUTHA, B PEIICHUU MTPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM U TMHUILEBOU
0€30MacCHOCTH, B Pa3BUTUU MEJIULIHUHBI, CO3JJaHUM HOBBIX MaTEpPHAlIOB, HOBBIX
MCTOYHUKOB SHEPTUH, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIH30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 37I0POBBI0O M TMPUPOIHOU

cperne;
BJIQJICHAE  CHCTEMOM  XUMHYECKMX  3HAHWHK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONIUE IOHATHS — XUMHYECKHUH DJJIEMEHT, aToM, SJIpO aToMa,

M30TOIIBI, DJICKTPOHHAS 000JI0UKa aToMa, S-, P-, d-aTOMHbBIE OpOUTANIN, OCHOBHOE U
BO30YKIEHHOE COCTOSIHMSI aToMma, TuOpuau3anusi aTOMHBIX OpOUTaliel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKUCICHUS,
XUMUYECKasd CBA3b (KOBAJIEHTHAs, MOHHAs, METaJNINYecKas, BOJOPOJIHAs),
KPUCTAJUIAYECKAs] PEIIETKA, XUMHUYECKas peaklus, pacTBOpP, SJIECKTPOJIMTHI,
HERJIEKTPOJIUTHI, DBJIEKTPOJIUTHUYECKAs JAMCCOLMAIUs, CTENeHb JUCCOLMALINY,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3hdekT
XUMUYECKON pEaKIMK, CKOPOCTh XUMUYECKON peaklni, XHMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS SJIEKTPOJIMTHYECKOW IUCCOLUALWU, NEPUOIUYECKUN
3akoH JI.1. MeHnzeneeBa, 3aKOH COXpaHEHUsI MAacChl BELLIECTB, 3aKOH COXPAHEHUS U
IIPEBPALLECHHS SHEPTUN NPU XUMUYECKUX PEAKLHSX, 3aKOH IOCTOSHCTBA COCTAaBa
BELIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHUHU, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHHUS
OPUYMHHOCTH M CHCTEMHOCTH  XUMHYECKHUX  SIBICHHMI;  COBPEMEHHBIE
IIPEICTABICHUS O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJEKYJISPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSX; TIPEACTABICHUS O MEXaHW3MaX XUMHUYECKHUX
peakuuii, TEPMOJAMHAMUYECKMX UM  KHHETHYECKUX 3aKOHOMEPHOCTIX  HX
IPOTEKaHUs, 0 XMMUYECKOM pPAaBHOBECHM, PACTBOPAX M AUCHEPCHBIX CHCTEMAX;
(dakTooruYecKue CBEICHHUS O CBOICTBaX, COCTaBe, MOJYyYEHUU U OE30MacCHOM
UCIOJIb30BaHUU BAXKHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON
NEeSATENbHOCTH  4eJOBeKa, OOIMX  HAyYHBIX MNPUHOUIAX  XUMHUYECKOIO
IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUU: BBISABIATH XapaKTEpPHbIE NMPU3HAKU TMOHSATHUH,
YCTaHAaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS MpPU
ONMCAHNM HEOPTAaHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

C()OPMUPOBAHHOCTb YMEHHUSI MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJIMKY MJIs
cocTtaBlieHUss (GOpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cucremarndeckyro HomeHknarypy (IlUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILECTB;

c()OPMUPOBAHHOCTb YMEHHUSI ONPEAEIATh BAIGHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJI XMMUYECKON CBSI3H (KOBAJICHTHAs,



WOHHAsA, MeTaJUIMUecKas, BOJOPOAHAs), THN KPUCTAUIMYECKOW PEmETKA
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUS OOBSICHSATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3W W THUMNA KPUCTALINYECKON pemeéTku, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3MBbI 00pa30BaHMsI KOBAJICHTHOU CBSI3H,

cOpMUPOBAHHOCTh ~ YMEHHH:  KiIacCH(UIUPOBATh:  HEOPraHMYECKUE
BEIIECTBA [0 UX COCTAaBY, XMMUUYECKUE PEAKIINH 110 PA3TNIHBIM IPU3HAKAM (YUCITY
U COCTaBYy pEarupyromiux BELIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, U3MEHEHHUIO
CTETIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzaropa U
JPYTHUE); CAMOCTOSITENIbHO BEIOMPATh OCHOBAHMS M KPUTEPUH ISl KilacCUuPUKaUu
M3Y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITHI;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPHUOIUIECKOrO 3aKoHa /[,
. MenneneeBa 1 JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBICHUTENBbHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTEepH30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XHMHUYECKUX 3JEMEHTOB MEPBOr0—4eTBEPTOrO MEPUOIOB
[Tepuognueckonr  cucremsl .M.  MengeneeBa,  UCHOJB3Ys  TMOHSATHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE IOIYPOBHM», «S-, P-, d-aToMHBIC
opOUTaIN», «OCHOBHOE U BO30YXKIEHHOE 3HEPIeTUYECKUE COCTOSHHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS] CBOWCTB XMMHYECKUX DJIEMEHTOB U HX
coeMHEHU 1o nepuogaM u rpynnaMm Ilepuonnueckoit cucremsr [ H.
MenneneeBa, BaJE€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHCHIBaTH) OOIIHE
XUMHYECKHE  CBOMCTBAa  BEMIECTB  pPA3NWYHBIX  KJIACCOB,  IOATBEPXKAAThH
CYLIECTBOBAHHE T€HETUYECKOW CBSI3U MEXIYy HEOPraHMYEeCKHMMH BEIECTBAMHU C
MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

cOPMHUPOBAHHOCTh YMEHHUS PpACKpbIBaTh CYUIHOCTb: OKHCJIHUTEIIbHO-
BOCCTAHOBUTENBHBIX PEAKIMIA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIrO OanaHca
ITHX peakUui; peakuuid MOHHOTO OOMEHa IMyTEM COCTaBICHHUS WX MOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHUM;  peakUud  TUAPOIW3A;  PEaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA U ATIOMUHUS);

C()OPMUPOBAHHOCTb YMEHHS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIHMM ¢ Y4ETOM MX DHEPreTHUYECKUX XapaKTEPUCTHK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHUYECKOH pEaKIMH B 3aBHCHUMOCTH OT pa3iIMYHbIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIEHUS XUMHUUECKOT0 PaBHOBECHSI O] BIUSHUEM
BHEITHUX Bo3zeiicTBuil (mpunmun Jle [larense);

chOpPMHPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTh XUMUYECKHE PpEaKIuH,
JeKaliie B OCHOBE MPOMBIIIJICHHOTO TMOJIYYEHHUS CEPHOM KHCIOTHI, aMMHUaKa,



oOuIe HayyHble MPUHLMIBI XHUMHUYECKUX MPOU3BOJICTB; LIEIECOO0OPa3HOCTh
IPUMEHEHHS HEOPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHHs COOTHOLIEHUS PUCK-T10JIb3a;

C()OPMUPOBAHHOCTh BJIAJECHUS CHUCTEMOW 3HAHUN O METOJaxX HAY4YHOI'O
NO3HAHUA SBJICHUM NpUpOAbl — HaOMIOJIEHUE, H3MEPEHHE, MOJECIUPOBAHUE,
HKCIIEPUMEHT (pPEAJIbHBIN U MBICJIEHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX,
YMEHUS MPUMEHSTh 3TH 3HAHUS MPU SKCIIEPUMEHTAJILHOM HCCIEA0BAHUM BELIECTB
U 08 OOBSCHEHUsS XHMHYECKUX SIBJIIEHHWH, HMMEIOIUX MECTO B MPUPO/E,
IIPAKTUYECKOM JESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOM JKU3HH,

C()OPMUPOBAHHOCTh YMEHMSI BBIABJISTh B3aMMOCBA3b XUMHUYECKUX 3HAHUM C
MNOHATUSAMU WU TPEJCTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB s
00J1€€ OCO3HAHHOI'O IOHUMAaHUs MAaTEPUAIBLHOIO €IMHCTBA MUDPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOJAUTH pPacy€Thl: C HCHOJb30BAHUEM
IOHATUN «MaccoBas JOJ BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLICHTpALUS»;
Macchl BeUIeCTBa WM 00bEMaA rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OFHOTO M3 YyYaCTBYIOIIMX B PEaKIMH BEIIECTB; TEIIOBOTO 3(deKra
peakuyy; 3Ha4€HHs] BOJOPOJHOIO IOKAa3aTesisl pacTBOPOB KUCJIOT M IIEIOYEH C
U3BECTHOM CTENEHbIO JUCCOLMAlMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
IPOIYKTa PEAKLMH, €CIN OJHO M3 UCXOAHBIX BELIECTB JAAHO B BHJE PACTBOpA C
onpeeIEHHON MacCOBOM 10l pacTBOPEHHOTO BEIIECTBA WJIM JIAaHO B M30BITKE
(uMeeT TpUMECH); JOJIM BBIXOJA MPOAYKTAa pEaKIUH; OOBbEMHBIX OTHOUIEHUUN
ra3os;

C()OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBAaTh U MPOBOJUTH
XUMHMUYECKUN  JKCIIEPUMEHT  (NIPOBEIEHUE  pEakUuil  HMOHHOrO  OOMEHa,
NOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIBID HWHAMKATOPOB, HU3YyYECHHE BIIASHHS
pa3iauuHbIX  (AKTOPOB HA  CKOPOCTh XUMHYECKOHW  peakuuu, pelieHHe
IKCHEPUMEHTAIbHBIX 3afad Mo Temam «Metamne» u «Hemeramib») ¢
cOOJII0/IeHnEM TpaBujl 0€30MacHOro oOpalleHus ¢ BEUIeCTBaMU U JaOOpaTOPHBIM
o0opynoBaHueM, (GOpMyIUpPOBaTh 1Elb HCCICAOBAaHUSA, NPEACTaBISATh B
paznuyHOi (opMe pe3yJbTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;

c(OpMUPOBAHHOCTh YMEHUM: COOIIOAATH MPaBUIIa MOJIb30BAHUSI XUMUYECKON
nocyod u 1a0OpaTOpHBIM O0OpYyJIOBaHUEM, OOpalleHHs C BEIIECTBAMU B
COOTBETCTBMM C HWHCTPYKIMSIMU TIO BBINOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTMYECKU IEJIeCO00pa3HOro TMOBEACHUs B OBITY W TPYAOBOH
JEATENBHOCTH B LENSX COXPAHEHUS CBOETO 30pPOBbS, OKPYKAOIIEH NPUPOIHOU
Cpelbl M JOCTHXKEHMsSI €€ yCTOMYMBOIO Pa3BUTHs, OCO3HaBaTb OIIACHOCTh



TOKCUYECKOI'O JEHCTBUSA HA >KMBBIE OPraHU3MblI ONPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMMas cMmblch nmoka3zarens [IJIK;

c(hOpPMHPOBAHHOCTh YMEHHUM: OCYHICCTBIATh I1EJICHANIPABICHHBIA TOUCK
XUMHUYECKON MH(GOPMAIIMK B PA3TUYHBIX UCTOUYHMKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEepaTypa, CpeacTBa MaccoBoil nHPopManuu, MIHTepHET U apyrue), KpuTUYECKU
aHAJIM3UPOBATh XUMUYECKYI0 WH(POpPMAIUIO, NiepepadaTbiBaTh €€ U UCIOIB30BaATh
B COOTBETCTBHU Cc MTOCTABJIEHHOU y4eOHOM 3a7a4en.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
NpOrpamMmbl Bcero Kontpoapupie  Ipaxruyeckue o0pa3oBaTejIbHbIE
padoThI padoThbI pecypes:

1 Baxuelinme XUMUYECKUE TOHATHS U 8 1
3aKOHBI

2 CrtpoeHue BemecTBa 7 1

3 XHUMHYECKUE PEAKIIUN 7 2

4 PactBopb! 7 2

5 DNEKTPOXUMHUYECKUE PEAKLIUU 5

6 MeTaiis 12

7 Hemeramnsr 10

8 XWUMUS U )KA3HD 5

9 [IpakTukym,06001eHIE 1 5

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 9




NOYPOYHOE N/IAHUPOBAHUE

11 KJIACC

KosnmyecTBo yacoB DJIEKTPOHHbIE
No ara ugposbie
n/n Tema ypoka Bcero Kontpophbie  Ipaxririeckie i[syqenml 26[()12;0B3Te.ﬂbﬂble
padoThl padoThbI pecypes:
1 AtoM. XuMuueckuii anieMeHT. M30Tomsl. 1
5 3aKOH COXpaHEHUsI MacChl U SHEPTUU B 1
XUMHH
[Iepnonnueckuit 3akoH. Pacnipenenenue
3 AJIEKTPOHOB B aTOMaX AJIEMEHTOB MaJIbIX 1
TIEPUOJIOB.
4 Pacnpeznenenue 31eKTPOHOB B aToMax 1
00JIBIINX MEPUOJIOB
[Tonoxenue B [IICXD Bomopoaa,
5 JTAHTAHOUJOB, aKTHHOHJIOB UCKYCCTBEHHO 1
MOJTyYEHHBIX 3JIEMEHTOB
6 BaneHTHOCTB ¥ BaJIeHTHBIE BO3MOXXHOCTH 1
aTOMOB
7 [lepronnveckoe U3MEHEHNE BaJICHTHOCTH H 1
paznycoB aTOMOB.
3 OcHoBHbIE BUABI XUMUYECKOU cBsi3u MoHHas 1
Y KOBAJICHTHAs CBSI3b
10 CocraBneHue IeKTPOHHBIX (POPMYIT 1
BEIIECTB C KOBAJICHTHON CBS3bIO
11 Mertanueckas cBsi3b. BogopoiHas cBS3b. 1
12 [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJT
13 Crpoenue kpucramuioB. Kpucramimueckue



PCUICTKHU.

14 [IpuunHbl MHOrOOOpa3us BEUIECTB
KonTtpoubHnas pabora Ne2 mo remam

15 «BaxHeiimue XuMuyecKkne NOHATHS U
3aKO0HbI», «CTpoeHHe BelecTBay

16 Knaccudukanmst XuMUIeCKUX peakiuii

17 Krnaccudukanus XuMHYECKAX peaKIui

18 CKOpOCTh XMMUYECKUX PEAKIUI

19 CKOpOCTh XMMUYECKUX PEAKIIHA.
Kunetnueckoe ypaBHEHHE peaKIliu.

20 Karanuz

21 XUMUYECKOe paBHOBECHE U CIIOCOOBI €T0
CMeEIleHuUs

99 Ypok-00001eHue Mo TeMe « XUMUIECKHE
peakuum»

23 JlucniepcHbIC CHCTEMBI

24 CriocoObl BbIpa)KeHUSI KOHIIEHTPALUN
pacTBOpoOB

o5 Pemenwe 3aa4 Ha MPUTOTOBIICHUE PACTBOpA
OTpeICTICHHON MOJISIPHOM KOHIICHTPALIUU
IIpakTnyeckas padora Nel

26 IIpuroroB/ieHne pacTBopa ¢ 3aJaHHOH
MOJISIPHOM KOHUEHTpauuen

97 DNEeKTPOIUTUYECKAS JUCCOITUAITHS.
Bonopoanslii mokasarens.

28 Peakumu monHoro oOMeHa

29 I'unponu3 opraHMYecKUx U HEOPraHMUECKUX



COCTUHEHUN

30 XUMHUYECKHE UCTOYHUKH TOKA 1

31 Psin craHmapTHBIX AJIEKTPOTHBIX 1
MTOTCHITUAJIOB

32 Koppo3us meTamios u ee mpeaynpexacHue

33 DneKkTpon3
HroroBasi konTpoabHasi padota Ne3 3a |

34 noJiyroaue no pasaeiay «Teoperuueckue 1
OCHOBBI XHMHM I

35 OO01mmast xapakTeprCcTHKAa METAIOB

36 O0630p METAIUTMYECKUX AJIEMEHTOB A-TpyIIIl

37 OO6mwmit 0630p METAITNYECKUX JIEMEHTOB b- 1
TPy

38 Menn 1

39 Hunak 1

40 Turan u xpom 1

41 Keneso, HUKEIb, INTATHHA 1

42 CruiaBbl METaJIOB 1

43 OKcHUIbI M TUAPOKCHUIBI METAIIOB 1
IpakTnyeckas padora Ne2 Pemenne

44 JKCNepUMEeHTATbHBIX 32124 10 TeMe 1
«MeTaLiIbD)

45 Pemenue 3amau 1

46 KonTtpoubnas paéora Ne4 mo reme 1
«MeTasliIbD»

47 00630p HEMETAIIIOB 1

48 CBolicTBa ¥ IPUMEHEHNE BaKHEHIIINX 1



HEMCTAJIJII0B

CBolicTBa M NPUMEHEHUE BAKHEHIINX

49
HEMETAJIJIOB
OO01mas xapakTepucTUKa OKCHUJIOB

50 HEMETAJIJIOB U KMCIIOPOI0COAEPIKAIINX
KHUCIIOT

51 OkucnuTenpHbIe CBOMCTBA a30THOM U CEpHOM
KHUCJIOT

59 CepHas KUCIOTa ¥ a30THas1 KUCIOThL. VX
IIPUMEHEHUE.

53 BonopoHbie coeinHEHUsT HEMETAIIOB

54 ['eneTnueckas CBsI3b HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB
IIpakTnyeckas padora Ne3. Pemenne

55 IKCIEPUMEHTAJIBHBIX 32124 10 TeMe
«HemeTanabny

56 KounrpoJubHnas padora Ne S mo Teme
«HemeTanabny

57 XWUMHMS B IPOMBIIUICHHOCTH. [ [pUHIIMIIBI
MIPOMBILIJIEHHOTO MPOU3BOJICTBA
XHUMHKO-TEXHOJIOTMYECKNE TPUHIUIIBI

58 MIPOMBITIICHHOTO TTOJTYYSHHSI
MetasuioB.I[pon3BoicTBO UyryHa.

59 [TponsBoICcTBO CcTATN

60 Xumust B ObITY

61 Xumu4deckasi IpOMBITIUIEHHOCTh U
OKpY’Karollas cpeaa

62 ITP/P Ned4 Pemenue dKclepMMEHTAIbHBIX



3ajaav 1mo HGOpFﬂHH'—IGCKOﬁ XHUMHUH

IIP/P Ne 5 Pemienue 3kcnepuMeHTAIbHbBIX

63 . 1
3a/1a4 N0 OPraHMYeCKOoi XUMHH

64 IIP/P Ne6 PemieHne mpakTH4ecKHX 1
pacyeTHBIX 33124

65 ITP/P Ne7 TlonydeHue coOMpaHue U 1
pacno3HaBaHHe ra3oB

66 [ToaroroBka Kk KOHTPOJILHOM paboTe 1

67 HroroBasi koHTpoOJIbHaAsI padoTa Ne6 1

68 AHanu3 KOHTPOJIBHON paboThI 1

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

* Xumus, 11 kmace: yae0. ayis 061meo0pa3oBat. opraHuzaimii: 6a30BbIid YpOBEHB/

I'.E.Pym3tuc, ®.I.®enpaman. — 8-¢ u3a. — M. : [IpocBenienue.
METOANYECKHNE MATEPHUAJIBI J1JIS1 YYUTEJISA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus MeTtonnueckoe mocodue — 6a30BbI YPOBEHbBY -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XMMHs B TECTax, 3a7a4ax, ynpaxHeHusx. 11
kimace» — M.: [lpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTpoasHbIE 1
MIpOBEpOYHBIE PabOTHI K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuemsn, I'.I".JIsicoBa, A.I".BBenenckas «Xumus 11 kmacc: HactonpHas kHura
g yautens». Yacts 1 — M.: Ipoda, 2019 ron.

5. O.C.I'abpuensn, I'.I".JIpicoBa, A.I".Beenenckas «Xumus 11 knacc: HactonbHas kHUTa
g yautens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensH, I[1.B.Pemeros, U.I'.OctpoymoBa «3agaun 1o XUMUHU U CIIOCOOBI UX
pemeHus» - M.: «/Ipoday, 2021ro.

7. B.I'. JlenucoBa «Xumus 11 kinacc noypounsle miansl no yueOnuky O.C.I'abpuensina,
I'.I".JIpicoBoit» - Bonrorpagy Yuurens 2018roz.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JInako «Tectbl mo xumuu 11 kaacey», - M.: Dk3ameH,
2019r.

9.9. O.C.I'abpuensa, .I'.octpoymMmoB « XUMHUYECKHI1 SKCTIEPUMEHT B 11kose 11 kmacey; -

M.: Ipoda. — 2019 rox. _



HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://www.chemnet.ru T"azeta «XuMus» 1 caiiT s yIuTens «5 uay Ha YPOK XUMHUN»
http://him.1september.ru Eaunas xomtekuus LIOP: TIpeameTHast KOMIEKIHsT « XHMUSD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHBIE 9KCIIEPHMEHTHI:
xumust. Komrekims Poceniickoro 061eo0pa3zoBarebHOro mopraia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas oauMnana MKOJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranndeckast XUMHsL: SJIEKTPOHHBIN YIeOHHK ISl CPETHCH
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: 3JICKTPOHHBIH yIEOHUK

http://www hemi.nsu.ru OTKpbITBINA KOMTEIK: XUAMHUS

http://www.chemistry.ru JluctaHinoHHast OJUMITHAA 10 XMMHUH: TEIICKOMMYHHUKAIIMOHHBIN

00pa3oBaTeNbHBINA MPOEKT



