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MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HaAyyHOro obOpa3zoBaHus ywammxcs 11 knacco. M3yuenune
npeaMera, peaausyeMoe B YyChnoBUsIX JIuddepeHInpoBaHHOTO, NPOPUIBLHOTO
oOydeHusi, MpU3BaHO oOecmeunTh O0IEe00pPa30BATENBbHYI0 M OOLIEKYJIBTYPHYIO
MOJTOTOBKY BBIMTYCKHHKOB IIKOJIBI, HEOOXOAUMYIO I afanTaluu UX K ObICTPO
MEHSIOIIMMCS YCIIOBUSIM KHU3HU B COIUYME, a TAKXKE JIJISl MPOIOJDKEHUST 00yUeHUS
B OpraHu3anusx npodecCuoHaIbHOr0 00pa30BaHMs, B KOTOPHIX XUMHS SIBISICTCS
OJIHOU U3 TPUOPUTETHBIX JUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIPETAlMI0O B  COOTBETCTBMM C  OCHOBOIOJIATalOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(POPMALMOHHO-METOUYECKAs, peaau3anusi KOTOpoil olecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 0O0pa30oBaTeNbHBIX TOCTHXKEHHM OOydarommxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUsI XUMUU:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEpKAHHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX mpoduieii, mnpeaycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TMOCIEIOBATEIIBHOCTh H3YYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  00ydYaromerocs IO OCBOEHUIO
CoJIep KaHMs IIpeIMETa.

[Io BcemM Ha3BaHHBIM TO3UIUSM B MPOrpaMMe MO XUMHH TMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHUs y4eOHOTo npeaMmera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M YINIYyOJIEHHOIO YpPOBHEW B CHUCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YINIYOJEHHOTO U3YYCHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHHs] CHEUUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOJTOTOBKUA OOYYarOIUXCs, BRIOPABIIMX ONpeaeaEHHbIN Mpoduiib
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHU3alusax NpodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH palMOHANU3allid y4eOHOro Tpyaa u
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas Xxumus». [Ipu onpeneneHnn Moaxoa0B K 0TOOPY U CTPYKTYpPHOU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHS» COCTABJISIET COBOKYIHOCTb MPEIMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEACTABICHUN O CTPOCHUM BELIECTBA, XMMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aTomMa. XHMMHYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX MPOLIECCaX U ANEKTPOJIU3€E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEeT TO, YTO Ha COJEpKaHUE KYypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa s KJIacCOB XUMHUKO-(PU3NYECKOro mnpoduius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPH B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IpeaAMETa Il KIACCOB XHUMHKO-
Oononoruyeckoro npoduiast OOJBLIINI yAENbHbIN BeC OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mnumane ¢GopMupoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOEHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHblE NOpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (OPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIITIXCSI OCO3HAHHOTO MTOHUMaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHEH, TPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJICHWe  TPEJACTaBICHMA O  HAyYHBIX  METOoAaX  IO3HAHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMIA LENOCTHOM CHCTEMBbl CPEJHEro oOmero oOpa3oBaHUs NpPH WU3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHTaHWE YyOEKJAEHHOCTH B IIO3HABAEMOCTH SIBJICHUH IPHPOIBI,
YBOXCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUUYCCKUX M
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
OO0IIIEYETIOBEUECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, IPHOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee YnCI0 4acoB, MPEAYCMOTPEHHBIX U1l U3yYEHUS] XUMUU Ha YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanus XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

Ilepunonnueckuit 3akoH u Ileproanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOHA U llepronnyueckoil cucTeMbl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuoaaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JJUHA CBI3U. [[0sIpHOCTD, HANIPABIEHHOCTh U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi JoJIsl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIe U
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucraninoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUEeCKUX peakiuid B HEOPraHWYECKOW U OpraHU4eCcKOM
XUMUHU. 3aKOH COXPAHEHMSI MAaCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILCHUS



OHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3 (HEKThI XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTEHHBbIE peaKuu. KaTtains3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuyeckas aucconuainusi. CuibHble W cIaOble  DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKUCIUTETBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHHS.
OkuciauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3lIoKEHHUE TMEPOKCUJA BOJIOPOJa B NPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHUe
Cpelbl pPacTBOPOB C TMOMOIIBI HWHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IUUHbBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOMW pEakliMu ¢ TMOJOKEHUE XUMHYECKOIO
pPaBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yraeponaa).

Bonopon. Ilomydenue, ¢usznueckne M XUMUYECKHE CBOWMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMH, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WMAPUIBL
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBogopoabl. BaxkHenne KUCIOpOACOaEpKaIIe
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOMYyYEHHUS
Kkuciopoaa. Ou3nUecKue U XMMUYECKUE CBOICTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.

Cepa. Haxoxpaenume B TpUpOAE, CIOCOOBI TOJYYCHUS, (PU3UUECKHE W
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(IV), okcun



cepbl(VI). Cepuucras u cepHas KHCIOTHI U uX coid. OCOOEHHOCTH CBOWMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHNN.

Azor. Haxoxaenume B mpupoe, CHocoObl TOMydYeHHUs, (QU3UYEecKHe u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTa
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CIHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ comnu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrnepon, HaxoXIeHWE B TpUpoje. AIIOTPONHBIE  MOJIU(PUKALIY.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBIX BEIIECTB, O0OpPa30BaAHHBIX
yraepoaoM. Okcupn yraepoaa(Il), okcun yrnepoma(IV), yronpHas kuciora u eé
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTBIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHus U ero coeAnHeHuil. CTEKII0, €ro MoJy4YeHNUEe, BUJIbI CTEKIIA.

[Tonoxenne MmetamnoB B [leproandeckoil cucteMe XUMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CmiaBel METAIIIOB.

DNEKTPOXUMUYECKUN PsAfl  HampsokeHud  MeTtamwioB.  OOmue  crnocoOswl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHUYECKUX DJJieMeHTOB. Harpuii u kanmit: mnonydenue, Qusnueckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUHN.

O6mast xapaktepuctuka metaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHE CBOMICTBA, INPHUMEHEHHE IIPOCTBIX BEIIECTB M HX COEIUHEHUHU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMI: TToTyYeHue, pu3ndeckue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHHS.

OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[leproanyeckol CUCTEMbl XUMHUUECKHX JIIEMEHTOB.



du3nyecKkue U XMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCJIHTENbHbIE CBOMCTBA. [loilyueHue u mpuMeHeHne XpoMma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duzryeckre U XMMUYECKHE CBOMCTBA jKeJie3a U ero coeauHeHuii. OKcuipl,
ruapokcuasl U conu keneza(ll) u sxenesa(lll). [Toayuenune u npuMeHeHUe Kee3a
U €r0 CILIABOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE U XHMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe OOpaslloB HEMETAJIOB, FOpeHHue cephl, gocdopa, xeie3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPAMH KHUCIOT U
11eJI0Y€ei, KaYeCTBEHHbIE PEaKIIMM HAa HEOPTraHUYECKUE aHMOHBI, KATUOH BOAOPO/Ia
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U UX COEAMHEHUSN,
«MeTtaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4YHbIX MeETOAaxX IMO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble npuHUIKNBI OpraHU3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllIeHHbIE
CHOCOOBI MOJMYYEHHUSI BaKHEUIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpenbl U €ro MOCIEICTBUS.
Poub xumuu B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. IlpaBuna
MCITOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.

XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xumuu B
o0ecrieueHnH MHUIEeBOM 0e30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xumus. [Ipasuma
0€30MMacHOr0 HCIOIb30BaHUs TpPEnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.



XuMusi B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTE€pUasbl (LIEMEHT,
OCeTOH).

XUMHS B CETBCKOM XO03sicTBe. OpraHndecKkrue 1 MUHEpaIbHbIC YI0OPSHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KepaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BbEMa, KOJIMYECTBa BEIIECTBA) MPOIYKTa
pEaKlIHUH, €CIM OJHO M3 BEIIECTB JaHO B BHUJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PAacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJA W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEHUHM oOOmed u
HEOpPraHUYEeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAETCA YEPE3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTIACIBHBIX
MpeaMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KJaccudukaius, nepuoguIHOCTh, HAOJIOACHHE,
MU3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSTHHME BEIIECTBa, WJACATbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SYHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOpHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIURO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BO/JICTBO KOCMETHYECKHUX
MpEnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  MOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YY4ETOM OCO3HAHHUS MOCIEIACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwi 0e30MacHOTO OOpallleHUs C BELIECTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEHICHUH MPaKTUYECKUX 3adad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyIAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHMSA:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTIKEHUNW XUMHH  JUISI
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUM IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M 9KOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECTIeUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHCHUS SBJICHHUM OKPY’KAIOIIETO MUpPA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perIeHus Mpo0JieM B peabHBIX KU3HECHHBIX CUTYAIUX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUII  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00Y4aroLIXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMHU H  PETYJISITUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNUu ACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHITHUS JJIsI OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JENYKTUBHbBIC, IIO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU



peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynibTaT, (opMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEIBHOMY
MOMCKY METOJOB PpEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOUYHMKAX uWHPopMauuu (HaAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(YOPMAIIMIO PA3IUYHBIX BUAOB U (HopM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaIMK, HEOOXOMUMOW Il BBIMOJHEHUS Y4YEOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCMOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIaTh C MpE3EHTAIMEl pe3ylbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COTJACOBAaHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX U HCCIICIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ybTaThl OCBOSHUS MTPOTPAMMBI 110 XUMUH Ha YITyOJaEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUIECKUE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHUM B PA3IMYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas M HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(OpPMUPOBAHHOCTh MPEJACTABICHUN: O MaTepuUaIbHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTU SIBICHHM NPHUPOABI, O MECTE€ U 3HAYECHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHHH YCTONYHMBOIO



pa3BUTHUS, B PELICHUH MPOOJIEM 3KOJOTUYECKOM, SHEPTeTUUYECKON W MHUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
VMCTOYHHUKOB 3HEPTHH, B OOECHEYEHUH PAllMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
(OpMUPOBAHUM MHPOBO33PEHUS U OOLIEH KyJbTypbl YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO M NPUPOJHOU

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SIpo aToMma,

U30TOIIbI, FJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHBIe OpOUTaU, OCHOBHOE U
BO30YXKJAEHHOE COCTOSIHMSI aToMa, TMOpuau3alus aTOMHBIX OpOuTasel, HOH,
MOJIEKYJIa, BaJlEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, MOHHAs, MeETaJuInyecKas, BOJOPOIHA),
KpUCTAJUIMUECKasT PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIECKTPOJIMTHI,
HEAJIEKTPOJIUTHL, JJEKTPOJUTHYECKAs JUCCOLMALMS, CTENEHb JHUCCOLMALUHU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUYECKON pEaKIMH, CKOPOCTh XUMUYECKON peaklni, XHMHUYECKOE PaBHOBECHE;
TEOPUH MU 3aKOHBI (TEOPHS SJIEKTPOIMTHYECKOW MCCOLMALUU, TEPHOIUYECKHM
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPALLECHHS SHEPTUH NIPU XUMHUYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIeKAllMe B OCHOBE [OHUMAaHUSA
IPUYMHHOCTH M CHCTEMHOCTH  XUMHUYECKHUX  SIBICHHWI;  COBPEMEHHBIE
IIPEACTABICHUS] O CTPOCHUM BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJSIPHOM YpPOBHSAX; MPEJICTAaBICHUS O MEXAHU3Max XUMHUYECKUX
peakuuii, TEPMOAMHAMMYECKMX W  KHUHETHYECKHMX 3aKOHOMEpPHOCTSIX  MX
NPOTEKaHUsl, 0 XMMUYECKOM pPAaBHOBECHM, PACTBOpPAX U JMCIEPCHBIX CUCTEMAX;
(dakToIIOTHUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHHWU U OE30MacHOM
UCIOJIb30BaHUU BAXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY U MPAKTHUECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  MPUHIUNAX  XHMHUYECKOIrO
MPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NMpPHU
ONHMCAHUM HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHMSI MCIOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAICHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSIX, BUJ XUMHUYECKOW CBsI3U (KOBaJEHTHas,



MOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBIN Hu
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHuUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHUE PEAKIIUU 110 PA3JIMYHBIM MMPU3HAKAM (UUCITY
U COCTaBy pearupyromlux BEIIECTB, TEIUIOBOMY 3(P(EeKTy peakiuu, U3MEHEHUIO
CTENIEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaju3aTopa M
JIPYTHE); CAMOCTOSITEIbHO BIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(OpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI NEPHOJUUYECKOTO 3aKoHa [].
N. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IMEPBOTO—YETBEPTOrO IMEPHUOJIOB
[lepuomnueckoit  cucremsl  J.M.  MeHneneeBa, uWCOONb3ys  MOHSTHUA
(QHEPTETHUYECKUE YPOBHU», «IHEPreTUUYECKHE MOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coeluHeHnd 1o nepuogam u rpynmnaMm llepumonnueckont cucremsr [l N.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX DJIEKTPOHHBIX 000JIOYEK;

cOpPMHPOBAHHOCTh YMEHMI: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXK]Y HEOPTaHMYECKMMHU BEILIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

cOPMHPOBAHHOCTh yYMEHHUS PACKpPBhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX peaKIui; peaklruii MOHHOTr0 OOMEHa MyTEM COCTAaBJICHUS WX IMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkUui
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );

c(OPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTU TMPOTEKAHUS
XAMHUYECKUX PEaKIUMi C y4ETOM HX DHEPreTUUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTM XHMHYECKOW PpEAKUHH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakToOpoB, a TAaK)Ke XapakTep CMEIMICHUS XUMUIECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aekcTBuil (mpunuun Jle [larensbe);

chOPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh XUMUYECKHE PEaKIInH,
JeXaluye B OCHOBE IMPOMBIIUIEHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHaKa,



oOIIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; LIEIECO00PA3HOCTD
NPUMEHEHHUs HEOPraHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIOJB3a;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIo
NMO3HAHUA SIBJICHUM NpUpoabl — HAONIIOICHUE, W3MEPEHHE, MOJCINPOBAHUE,
HKCIIEPUMEHT (PEaJbHBIA U MBICIICHHBIH ), HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHSI IPUMEHATDH 3TU 3HAHUS MPU SKCIIEPUMEHTAIBHOM UCCIIEIOBAHUH BEIIECTB
U 7 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIIUX MECTO B MPHUPO/IE,
MPaKTUYECKOMN AESTEIIbHOCTH YeJIOBEKa U B MOBCETHEBHOM KU3HH;

Cc()OPMUPOBAHHOCTh YMEHHUS BBIBISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHSATUSAMHU WU TPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee 0CO3HAHHOTO TIOHMMAaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
HOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAsI KOHLIEHTPALIUS»;
Macchl BEIIECTBA WM 00bEMA Ta3a MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIJIOBOro 3¢ dexra
peaxIuu; 3HaU€HUs BOJOPOJHOTO IMOKAa3aTessl PacTBOPOB KHUCIOT W IIENoued ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEaKIUH, €CIM OJHO U3 UCXOJHBIX BEIIECTB JaHO B BHJIE PAacTBOpPA C
OMpeIeIEHHOW MAacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BbIXOJA NPOAYKTa pPEaKUHUH; OOBEMHBIX OTHOIICHHUM
ras3os;

C()OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEpUMEHT  (MPOBEACHHE  pEakluMid  HOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIsl pPAacTBOPOB BEIHIECTB C TMOMOIIBI0O HWHAWKATOPOB, HW3YUCHUE BIIHSHHS
pa3iauuHbIX  (AKTOPOB HA  CKOPOCTh XUMHYECKOW  pEaKkluu, pelieHHe
IKCIEPUMEHTANIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BElleCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GopMyJIUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATh B
pas3nu4HOil dopMe pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTH YMEHUI: COOIIOAATH MTPaBUIIa MOJIb30BAHUS XUMUUECKON
nocyol M JabopaTOpHBIM O00OpyJAOBaHWEM, OOpalleHHus C BeEIIeCTBAMH B
COOTBETCTBUM C WHCTPYKLHSMHU MO BBINOJHEHUIO Ja0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKU IEIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JESTEIIbHOCTH B IIEJIIX COXPAHEHHsI CBOETO 370POBbSI, OKPYKaIOIIEeH MPUPOTHON
Cpeapl W JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHs, OCO3HABATh OIMACHOCTD



TOKCHUYECKOI'0 JIEUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUM: OCYIICCTBIISITh IE€JICHANIPABICHHBIA TTOUCK
XUMHUYECKOW MHMOpPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JauTepaTypa, cpeAcTBa MmaccoBor nHdopManuu, UHTEpHET U Apyrue), KpUTHUIECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaIiio, mepepadbaTpiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHO 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
HaunmenoBanue KoanyecTBo yacoB
Ne JaexkTpoHHble (uudpoBbie) 00pazoBaTebHbIE
pa3esioB H TeM Kourpoabuble IIpakTHyeckue
n/n Bcero pecypcbl
NMPOrpamMmbl padoThI padoThbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aToma.
[Tepunonnueckuii 3aKoH U
1.1 Ilepronnueckas cucrema 6 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHYECKHX DIIEMEHTOB
. . MenneneeBa
CTtpoeHnune BelecTna.
1.2 p Hl 8 1 https://resh.edu.ru/subject/lesson/5911/start/151053/
MHuoroo0pasue BemecTB
1.3 XUMUYECKUE PEAKIINU 12 1 2 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro no paszneny 26
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Hemeramnnl 20 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
2.2 Mertaminl 17 1 2 https://resh.edu.ru/subject/lesson/3493/start/151213/
Hroro no pazneny 37
Pa3gen 3. XumMus v :Ku3Hb
MeToab TO3HAHUS B
3.1 g 5 https://resh.edu.ru/subject/lesson/3504/start/151485/
XUMHAU. XUMUS U )KU3HD
Hroro no pasgeny 5
OBIIEE KOJIMYECTBO YACOB 68 4 4



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/

[10 ITIPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

11 KUJIACC
Ne KoaundecTBo yacoB
Hara JIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Kontposbubie IIpakTuueckue
Bcero U3ydeHus o0pa3oBaTe/ibHbIE PECYPChI
n padoThI padoThI
BBoaHBIN HHCTPYKTaX 1O
TexHuke o6e3omacuoctu. MOT )
No 33. Atont. COCTan aTOMHbIX 1 https://resh.edu.ru/subject/lesson/64
- ) . 79/start/150989/
saep. XUMUYECKUHN JIEMEHT.
H3otomnml.
CtpoeHue IeKTPOHHBIX
000JI04YEeK aTOMOB, KBAaHTOBBIC
https://resh.edu.ru/subject/lesson/
yucna. Knaccudukarus 1
6479/start/150989/
XUMHUYECKHUX 3JIEMEHTOB (S-, p-,
d-, f-amemeHnTsr).
Pacnpenenenue 31eKTpoHOB MO
aTOMHBIM OpOUTAIISIM.
5 p o | https://resh.edu.ru/subject/lesson/
JIEKTPOHHBIE KOH(pUTYypaliun
p ypan 6479/start/150989/
aTOMOB PJIEMEHTOB B OCHOBHOM
¥ BO30YK/IEHHOM COCTOSIHUH.
DIeKTPOHHEIE KOH(MDUTYpaInu
p urypan https://resh.edu.ru/subject/lesson/
HOHOB. 1
6479/start/150989/
DIIEKTPOOTPULIATENBHOCTb.
Ilepuonnueckuii 3aK0H U
[lepuoanueckas cucrema | https://resh.edu.ru/subject/lesson/

XUMHYECKHX 3j1eMeHToB J[. 1.
MeHneneeBa, CBI3b C

6479/start/150989/




COBPEMEHHOM Teopuen
CTPOEHHS aTOMOB.

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XHUMHYECKUX
3JIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX M CJIOKHBIX BEIIECTB
[0 TPYIIaM U MeproaMm.
Cucremaruzanus U 00001IeHne
3HAHHH 10 TEME.

https://resh.edu.ru/subject/lesson/
6479/start/150989/

Bunsl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3H.
Bonpopoanas cBsi3b.
MexMoneKyIsipHbIe
B3aUMOJICUCTBUSI.

BaneHTHOCTE 1 BaJIEHTHBIE
BO3MOKHOCTH aTOMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOECHUEM.

IIpencrasnenus o
KOMIIJIEKCHBIX COCAUHCHUSIX:
COCTaB U HOMEHKJIaTypa.
BemectBa MosiekyasipHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.
Tuner KpI/ICTaJ'IJ'II/I‘—IeCKI/IX
PEIIETOK U CBOMCTBA BEILIECTB.

https://resh.edu.ru/subject/lesson/
5911/start/151053/

https://resh.edu.ru/subject/lesson/63
32/start/151021/

https://resh.edu.ru/subject/lesson/
5911/start/151053/

10

[ToHATHE O AUCTIEPCHBIX
cucreMax. [Ipencrasinenue o

https://resh.edu.ru/subject/lesson/49
39/start/151134/



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/

KOJUIOUJTHBIX PacTBOpPaXx.

11

W cTrHHBIE PacTBOPHI:
HACBILICHHBIC U
HCHACBHIIICHHEBIC,
PacTBOPUMOCTb.
Kpucramnoruaparsl. CiocoOb1
BBIPKCHUS KOHIICHTPALIMU
pacTBOpOB.

https://resh.edu.ru/subject/lesson/49
39/start/151134/

12

Pemenne 3amau ¢
HCITOIB30BAHNUEM TTOHSITHI
"MaccoBas JI0Js
pacTBOpEHHOTO BellecTBa',
"MOJIsIpHAasi KOHLIEHTparus'".

13

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX BEIIECTB.
CucremMaru3aiuys 1 000011IeHNE
3HAHUM T10 TEME.

https://resh.edu.ru/subject/lesson/
2102/start/

14

15

KontponbHas padoTa mo reMam
"Ctpoenue aToma.
[lepuonnueckuii 3aK0H U
[Mepuoauueckast cuctema
XUMHYECKHX d1eMeHToB /1. M.
Menneneesa", "Crpoenue
BemecTBa. MHorooOpasue
BEIECTB".

AHaiu3 KOHTPOJIBLHON paboTHI.
Knaccudukanus XuMHIecKux
peakuil B HEOPraHUYECKON U

https://resh.edu.ru/subject/lesson/49
38/start/151107/



https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

16

OpraHMYECKON XUMHUHU. 3aKOH
COXPaHEHMsI MacChl BEILLECTB;
3aKOH COXpaHEHUs U
IPEBpaLLEHHs] SHEPIUU IpU
XUMHYECKHX PEAKLUAX.
TennoBble 3¢ exThI

XUMHNYCCKUX peaKHI/Iﬁ.
TepMOXI/IMI/I‘leCKI/Ie YpaBHCHMU:L.

https://resh.edu.ru/subject/lesson/49
38/start/151107/

17

Brprunciienus o ypaBHeHUSIM
XAMHUYECKHUX PEaKUUi U
TEPMOXUMHYECKUM
YPaBHEHUSIM.

https://resh.edu.ru/subject/lesson/49
38/start/151107/

18

CKOpOCTh XMMHUYECKOI
peakuu, e€ 3aBUCUMOCTb OT
pasnuunbixX (pakTopos. Karanus
U Katanu3aTtopsl. [loMoreHHbIE
Y TETEPOTreHHbIEC PEAKILIUH.

https://resh.edu.ru/subject/lesson/
2102/start/

19

[IpakTuueckas padbora Ne 1 o
TeMe "BnusiHue pa3nnyHbIX
($hakTOpOB HA CKOPOCTH
xumuueckon peaknuu'. UOT
Ne 35.

20

21

OO6paTtumble U HEOOpAaTUMBbIE
peakuun. XuMHA4EeCKOe
paBHOBeCHE.

DIEKTPOTUTHYECKAS
nucconuanysa. CUIbHBIE U
ciabpie MeKTpoauThl. CTeTICHBb
I CCOIMAINH.

https://resh.edu.ru/subject/lesson/
2103/start/

https://resh.edu.ru/subject/lesson/
1518/start/



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

22

23

24

25

26

HoHHOoe npousBeneHue BOAbI.
Cpena BOIHBIX pacTBOPOB.
Bonopoansrii mokazareins (pH)
pactBopa. ['uaponus comnen.
Peakuuu, npotekaroiue B
pacTBOpax 3JIEKTPOIUTOB.

[TpakTuueckast padota Ne 2 o
Teme "XUuMHUUYECKUe peakiuu B
pacTBoOpax AIEKTPOIUTOB".
HNOT Ne 35.

OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHH.
Baxxueiiime OKUCIUTEIN U
BOCCTaHOBUTEIIN. MeTox
ANEKTPOHHOTO (AJIEKTOHHO-
MOHHOTO0) OanaHca.

DIIEKTPOJIN3 PaCTBOPOB U
paciuiaBoB BellecTB. Pemenue
3a/1a4 pa3IUYHbIX TUTIOB.
CucreMaru3anus 1 0000IIeHre
3HaHWH 110 TeMe "XnMHuecKue
peakuuu'.

KonTpomnpHas pabota mo Teme
"XuMu4eckue peakuun'.

https://resh.edu.ru/subject/lesson/
5912/start/92791/

https://resh.edu.ru/subject/lesson/
5912/start/92791/

https://resh.edu.ru/subject/lesson/
5912/start/92791/

27

AHanIn3 KOHTPOJIbHOM pabOTHI.
ITonoxxeHne HEMETAILIOB B
IIepuonnueckoii cucreme
XUMHYECKHX 31eMeHToB /1. H.
MenzeneeBa 1 0COOCHHOCTH

https://resh.edu.ru/subject/lesson/
5939/start/151320/




CTPOCHHUSI X aTOMOB.
dusnyeckue cBolcTBa
HEMETAJUIOB

Anotponusi HeMeTaioB (Ha

https://resh.edu.ru/subject/lesson/

28 MIPUMEPE KUCIOPO/Ia, CEPHI, 5939/start/151320/
docdopa u yrnepona).
29 gzgzzzfg;eoiyszzz’ecxne https://resh.edu.ru/subject/lesson/
. 5939/start/151320/
cBoycTBa. ['mapuael.
I"ajoreHsl: HaX0XJICHHE B
30 PUPOJIe, CIIOCOOBI MOTYYCHHUS, https://resh.edu.ru/subject/lesson/
bu3MYecKue 1 XUMHUIECCKUE 2075/start/
CBOICTBA.
I"anorenoBo1OpPOBL.
31 Baxueiimnme https://resh.edu.ru/subject/lesson/
KHCJIoOpoAcoAepKaIue 2075/start/
COCIMHEHMS raJIOr¢HOB.
JlaGopaTopHsble
0 EEE?:;?;:T;I:FZEZC:6H https://resh.edu.ru/subject/lesson/
2075/start/
[IpuMeHeHue rajJoreHoB U ux
COCTUHEHUN.
Kucnopoa: nabopatopusie u
33 MIPOMBIIIIJICHHBIE CTIOCOOBI https://resh.edu.ru/subject/lesson/
MoNydeHusi, PU3NYECKUE U 2447 [start/
XHUMUYCCKHE CBOMCTBA.
O30H. HpUmeHeHHE KHCT0pOZa https://resh.edu.ru/subject/lesson/
34 u 030Ha. OKCHJIEI U

NEPOKCHIBI.

2446/start/




Cepa: Hax0XJIeHHE B IPUPOJIE,
CHOCOOBI TTOTYYCHHUS,

https://resh.edu.ru/subject/lesson/

35 (bu3MYEeCKUEe U XUMHUIECCKHE
g 2434/start/
cBoiictBa. CepoBo10poO/I,
CyJIb(UIBI.
Kucnoponconepxaniue https://resh.edu.ru/subject/lesson/
36 COCIUHECHUS CEPBhI. 2076/start/
OCc00CHHOCTH CBOWCTB CEpHOM https://resh.edu.ru/subject/lesson/
KHUCJIOTEL. 2077/start/
A30T: HaXO0XJACHUE B IPUPOJIC,
37 CIOCOOBI MOJTYUYEHUS, https://resh.edu.ru/subject/lesson/
bu3HYecKrue 1 XUMHUIECCKUE 2078/start/
CBOIMCTBAa. AMMUAK, HUTPHUJIBI.
Kucnoponconepxaniue
COCIMHEHHMS a30Ta.
OcobeHHOCTH CBOWCTB )
. https://resh.edu.ru/subject/lesson/
38 a30THOU KHUCJIOTHI.
2074/start/
[IpumeHeHue a3ora u ero
COCIMHEHMI. A3OTHBIE
yIoOpeHusl.
®docdop: HaAX0XKICHHE B
IpUpPOJIe, CIIOCOOBI NOTYUYEHUS, )
pHpoa yi https://resh.edu.ru/subject/lesson/
39 buznYecKre 1 XUMUIECKHE
. 2073/start/
cBoiicTBa. Pochuas u
dbochu.
Oxkcupl hocdopa,
40 docdopcoaepkanre KUCIOTH. https://resh.edu.ru/subject/lesson/

Comu pochopHOit KUCITOTHI.
[Mpumenenne docdopa u ero

2073/start/



https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2076/start/

coeaunenuii. PochopHsie
ya00peHUsI.

41

Yraepoa: HaX0XKICHUE B
pUPOJIE, AIIOTPOITHBIE
Moupukanyn; GpusndecKkue u
XHUMHUYECKHE CBOMCTBA,
IIpUMEHEHHE.

https://resh.edu.ru/subject/lesson/
2072/start/

42

43

44

45

46

Oxkcup yrinepona(Il), oxcun
yraepona(lV), yronpnas
KHCJIOTa U €€ COJIH.

Kpemuuii: Haxox1eHHE B
PUPOJIE, CIIOCOOBI MOTYYCHHUS,
(bU3HYECKUE M XUMUYIECCKHEC
CBOMCTBA.

Oxkcun kpemuus (IV),
KpEMHHUEBAs KUCIIOTA,
cunukarsl. [Ipumenenune
KPEMHHS U €70 COCIMHEHHM.

CrexI1o, ero moJIy4eHUe, BUIBI
crexna. CucremMaru3anus U
000011IeHNEe 3HAHUI 110 TEME
"HemeTtamnsr".

KonTpomnpHas pabota mo Teme
"HemeTamasr".

https://resh.edu.ru/subject/lesson/
2072/start/

https://resh.edu.ru/subject/lesson/
2069/start/

https://resh.edu.ru/subject/lesson/
2069/start/

https://resh.edu.ru/subject/lesson/
2069/start/

47

AHanIn3 KOHTPOJIbHOM pabOTHI.
ITonoxxeHre METaIIOB B
[Tepuoanueckoil cucteme
XHMUYCCKHX DJICMCHTOB.
OcCoOeHHOCTH CTPOCHUS

https://resh.edu.ru/subject/lesson/
3493/start/151213/




AIIEKTPOHHBIX 000JI0UEK
aTOMOB METAJLIOB.

48

49

OO6mue puznueckre CBOMCTBa
MerasuioB. [Ipumenenne
METAJIJIOB B GBITy U TCXHHUKCE.

CnnaBel MetaiioB. Kopposust
METaJUIOB.
DNEKTPOXUMHUUECKUH psift
HaIIPSKEHUN METaJUIOB.
OO6mrme crocoObl MoTydeHHs
METaJIJIOB.

https://resh.edu.ru/subject/lesson/34
93/start/151213/

https://resh.edu.ru/subject/lesson/34
79/start/151187/

50

51

OO0m1as XxapakTepuCcTUKa
MeTaiioB [A-rpynrbl
Ilepronnueckoit cucTemsl
XHUMUYECKHX DJIEMEHTOB.
Harpuii n xanuii: nony4enue,
buznyecKkrue 1 XUMUIECKHE
CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEUIECTB U UX
COCIUHECHMI.

OO61mas xapakTepucTHKa
MetamioB [[A-rpynmsl
[Tepuoanueckoii cuctemsl
XHUMUYECKHX DJIEMEHTOB.
Marnuii 1 KanbIui:
nojiyueHue, pusndeckue u
XHMMHYECKHE CBOMCTBA,
MIPUMEHEHHNE MPOCTHIX BEIIECTB
U UX COCTUHEHUH.

https://resh.edu.ru/subject/lesson/58
14/start/151239/

https://resh.edu.ru/subject/lesson/58
14/start/151239/



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/

52

53

54

55

56

JKécTkocTh BOJIBI U CLIOCOOBI €€
yCTpaHEHHS. AJTIOMUHUIM:
nojryueHue, pusndeckue u
XUMHYECKHE CBOICTBA,
IPUMEHEHUE.

AmpoTepHbIe CBOICTBA OKCHIA
Y THJIPOKCH/IA AITIOMUHHS,
THIPOKCOKOMILIEKCHI
ATIOMHUHUS, UX IPUMEHEHHE.
Pemenne 3a1a4 pazaumyHbIX
THUIIOB.

[TpakTrueckas padota No 3.
Pemenne skcriepuMeHTalIbHBIX
3a1a4 1o teme "MeTaibl
rinaBHbIX oarpynn”. MOT Ne
35.

OO1m1as xapakTepucTHKa
METaJUIOB MMOOOYHBIX HOATPYII
(B-rpynn) Ileprnoanueckoit
CHCTEMBI XMMUYECKHUX
JJIEMEHTOB.

du3nyeckrue U XUMHUYECKUE

CBOMCTBaA Xpoma U €ro
COCHHHCHHﬁ, HUX NPpUMCHCHUC

https://resh.edu.ru/subject/lesson/35
34/start/151266/

https://resh.edu.ru/subject/lesson/35
34/start/151266/

https://resh.edu.ru/subject/lesson/
5814/start/151239/

https://resh.edu.ru/subject/lesson/35
34/start/151266/

57

Baxneimnme coemmHEeHNS
Maprasna. [lepmanranar
KaJiisl, €ro OKUCIUTEIbHBIC
CBOICTBA.

https://resh.edu.ru/subject/lesson/35
34/start/151266/

58

duszndeckre U XUMHAUECKIE

https://resh.edu.ru/subject/lesson/35



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

CBOMCTBA JKeJIe3a U €ro
coequuenui. [lonyuenue n
MIPUMEHEHHUE CIIJIAaBOB XKeJe3a.

34/start/151266/

59

duznueckre 1 XUMUYECKUE
CBOMCTBA MEJU U €€
COEIMHEHUH, UX IPUMEHEHHUE.

https://resh.edu.ru/subject/lesson/35
34/start/151266/

60

61

62

63

duzndyeckre U XUMHUUECKIE
CBOMCTBA ITMHKA U €r0
COEMHEHUH, UX IPUMEHEHHE.
I'mapoxcokoMIIEKCHl IUHKA.

[TpakTrueckas padota No 4.
Pemenne skcriepuMeHTalIbHBIX
3az1a4 1o teme "Mertaibl
no0ounbIx noarpynn". UOT Ne
35.

O000111eHHE U CUCTEMATU3ALMS
U3Yy4EHHOT'O MaTepuaa mo
Teme "Metasr".

KonTponbHas pabota mo Teme
"Mertaisl".

https://resh.edu.ru/subject/lesson/35
34/start/151266/

https://resh.edu.ru/subject/lesson/
2067/start/

64

65

AHanIn3 KOHTPOJIbHOM pabOTHI.
Pose xumuu B obecnieueHUH
YCTOMYUBOTO Pa3BUTHSA
yenoBevecTBa. [lonstue o
HAYYHBIX METO/1axX
UCCIIEIOBaHMSI BEIIECTB.

HayuHnble mpyHIIMITBI
OpraHMU3aI1 XUMUYECKOIO
IIPOU3BO/ICTBA.

https://resh.edu.ru/subject/lesson/
3504/start/151485/

https://resh.edu.ru/subject/lesson/
3504/start/151485/



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

[IpombinieHHBIE CITOCOOBI
HOJTy4YCHHST BOYKHEHIIINX
BEIIICCTB.

66

XUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIlEH Cpelibl U €ro
MOCJICACTBUS. XUMUS U
3/10POBBE YEIIOBEKA.
JlexapcTBeHHBIE CpE/ICTBA.

https://resh.edu.ru/subject/lesson/
3504/start/151485/

67

Xumus numu. Poinb XxuMuu B
00eCICYCHNY TTHIIEBOM
6e3omacHoctu. KocMmernueckne
1 nnapproMEpHBIE CPEICTBA.
breiToBas xumus.

https://resh.edu.ru/subject/lesson/
3504/start/151485/

68

XHUMHS B CTPOUTEIIBCTBE.
Baxneiimme cTpouTeNnbHbIE U
KOHCTPYKLIMOHHbBIE
MaTepuansl. XUMHUs B
CEbCKOM XO35UCTBE.
Opranndeckue 1 MUHEPAJIbHBIE
ynoOpenus. CucremaTuszanus u
000011IeHrEe 3HAHU I10 TEME.

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

https://resh.edu.ru/subject/lesson/
3504/start/151485/




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

JI€skun A.H., AkiinonepHoe obmectBo «M3naTenscTBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Metoauueckoe nmocooue sl yauTess K 3aBepii¢HHON MpeIMeTHOM

auHuy yuyeoHukoB O. C. 'abpuensina u ap. «Xumus. 10 knacey, «Xumus. 11
kiacey : O. C. I'abpuensan, U. I'. OctpoyMoB,

C. A. CnankoB. — M. : IIpocsemenne, 2020. — 112 ¢. — ISBN 978-5-

09-076105-5.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Karanor undpooro odbpaszoBarenbHoro kourenra https://educont.ru
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