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MOSICHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMmmMa 1o XuMUW Ha YpOBHE CPEIHEro 001ero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIXx B DenepalbHOM  rOCYJIapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€tom KoHrenmuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TonokeHnl «Ctparerun pa3BuTusi BocnuTaHus B Poccuiickoi
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHsST HA YPOBHE YINIYOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBaHusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, a TaKXKe JJIs
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHu3anusx mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMmme 1o XuUMHM Ha3HAaY€HUE MpeaMeTa «XUMHS» IMOJdydaeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu GI'OC COO o B3auMOOOYCIOBJICHHOCTH ILIETIEH, COIepKaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peau3amusi KOTOpOW oOecreunBaeT
MOJIyYCHUE TPEICTABICHUS O IIENIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHUs, BOCTUTAHUS U PA3BUTHS OOYYaIOIIUXCS CPEACTBAMM IIPEAMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
Ompe/ieJiCcHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
U3y4YeHHUs Y4eOHOTO MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTeIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HMTOTOBOHM arrectaui B (GopMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriyOJI€HHOTO U3YUEHUS XUMUH:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpeneseHue M CTPYKTypPHUPOBAaHHWE €ro I0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4EHHUs IIpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa30BaTeNIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io Bcem Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH TMPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OcTa€Tcsi BO3MOXXHOCTh BBIOOpa €ro BapUaTUBHOW COCTABJISIONIECH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M YIIIYyOJEHHOIO YpOBHEW B CHUCTEME
nudepeHupoBaHHOTO OO0yYEeHHMsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLUMIUIMH B By3aX M OpPraHMU3aLUsAX CPEIHEro MpohecCHOHaNIbHOIO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEYIOUIETO MOIYYSHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBannii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETo 001ero o0pa3oBaHUS
U3yyeHue ImpeameTa «XUMHUS» OPUEHTHUPOBAHO TakKe Ha pelleHue 3aj1ady



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allud COJEp>KaHUS 3TUX KYypCOB B NpOrpaMme MO XHUMHH 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpOBHIO HM3Y4YEHHs IpeaMmeTa. DTa cHCTeMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOIO YBEIMYEHHUsS OO0bEMA 3HAHUM O XUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  JJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHHUSI DHEPIeTUYECKUX M3MEHEHUH Npu €€ 00pa3oBaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUIIOB ~ peakuuid  JomojHsercs  (GOopMUpOBaHMEM  MpeACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX IpOLEccax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUU PEAKIITMOHHOW CTIOCOOHOCTU
COEJIMHEHUI yaenseTrcs oco0oe BHUMaHKWE BOpPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayOaEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeaEHHOro mpodus (TaaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJIepKaHUM TMpeaMeTa NIl KJIacCOB XUMUKO-(pu3nyeckoro npoduiis 00bI10€e
3HaYeHHe OyIyT UMETh 3JEMEHTHl y4eOHOro marepuania mo obmei xumuu. [lpu
U3y4YeHUU TMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumus. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXHOCTBH A Oosee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHCIIOTBI U Apyrue. IIpu 3TomM 3HaHMS O COCTaBe M CBOMCTBAX IIPENCTABUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B [TIO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHUS HAyUHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YIIIyOJEHHOM YypOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  PEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNHA HOBBIX MaTEPUATIOB, HOBBIX HCTOYHUKOB DHEPIHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHUHM, JIEXKALMX B OCHOBE XHUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (GyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIICPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XMMHYCCKUX 3HAHUU Ui OOBSCHCHHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C IMO3UIIMI SKOJIOTHYECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOIUMBIX JJII MPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
npUOOPETAIOT TaKue 1eNU U 3a1a4H, KakK:

BOCIMTaHWE YOEKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW IPHUPOIBI,
YBOXCHHS K TMIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XWMHH, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIEYETIOBEYECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPUYCCKUX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHWE YMEHWH W HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIBTYphI, MPHOOPETEHUE OMbITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee YnciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUSHHUS XUMUU HA yTIyOJICHHOM
ypOBHE cpeaHero odmero oopasoBanus, B 11 kimacce cocraBmser 102 waca (3
gaca B HEJIEJIO).



11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKU anemeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHU U
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO0 AaTOMHBIM — OPOUTAIISIM.
OJNeKTpOHHBbIE KOHPUTYpAIIMM aTOMOB 3JIEMEHTOB MIEPBOT0O—YETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, SJIEKTPOHHBIC KOH(MDUTYypallMi HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOJAYECKOrO 3aKOHA U [lepromnuecKkor CHUCTEMBI
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpHUENM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IJauHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HAChIIIAaEMOCTh KOBAJICHTHOW CBA3U. KpaTtHeie cBszu. BogoponHas —CBA3b.
MexMOoNeKyIapHbIE B3AaUMOICUCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKIUM CTPOCHUEM (Ha MIPUMEPE COCTUMHECHUM
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUX. CocTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraH[bl. 3HAYEHUE KOMILIEKCHBIX COEIUHEHUU.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsatne o mucrepcHbix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIIEHTPALMM PaCTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHMS OTIEJIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peakiui B HEOPraHMYECKOW U OpraHuYeCcKOM
XUMHH. 3aKOH COXPAHEHHUS MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs



DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIEC peakIMu. XuMU4Yeckoe paBHoBecue. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [punuun Jle [larense.

Dnektponutuyeckas aucconuainusi. CuibHble W cIaOble 3JIEKTPOJIUTHI.
Crenenp auccounuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHST U BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
pa3lioKEHHWE TMEPOKCHUIA BOJAOPOJAa B MPUCYTCTBUM KaTalnu3aToOpa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, MPOBEICHNE PEaKIil HOHHOTO OOMEHa, OnpeieNieHHue
Cpeabl pPacTBOPOB C TMOMOIIBI HHIWKATOPOB, HM3y4YEHUE BIIMSHUS Pa3JIMUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
pPaBHOBECHSI.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
docdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckre W XUMUYECKHE CBOMCTBA: PEAKIMH C
METaJUlaMd W HEMETAJUIAMH, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpOibl. BaxkHenmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHS
rajioreHoB. [[pruMeHeHne rajJloreHOB U UX COSMHEHUH.

Kucnopon, o3oH. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
Kkuciopoaa. @uU3NUeCKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.

Cepa. Haxoxnaenume B TpHUpOAE, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcun



cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. Haxoxxnenume B mNpupojae, CIOCOObI TONydeHUs, (PU3NYECKUE H
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yI00pEHHUS.

®ochop. Haxoxnenwe B mpupojsie, CHOCOOBI TMOMy4YeHUsS, (U3UMYCCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuit. docdopHbie
yaoOpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoJe. AJJIOTPOIHBIE  MOJIUDUKALINUH.
duznyeckue W XHMHYECKHUE CBOMCTBA TMPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrimepona(lV), yronenas kucimora u e€
COJIM. AKTHBUPOBaHHBIA yroib, ajacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJy4YeHHs, (PU3NYECKHE H
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBas KHUCIIOTA, CUJIHKATHI.
[IpumeHeHue KkpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noxy4yeHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OUEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. lIpuMeHeHue MeTamsioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MertauioB.  OOmume  crocoOsbl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTY P, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

Oo6mass xapakrepuctrka MetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COECTMHEHUN.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMICTBA, INPUMEHEHHE IMPOCTBIX BEIIECTB M HMX COEIWHEHUHU.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: nToTy4yeHue, GU3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmast xapakTepucTuka MeTawoB noOouHbix mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbl XUMHUYECKUX AIIEMEHTOB.



du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCJIHTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne Xpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHU.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyeckne U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHbl,
ruapokcuasl U conu xkeneza(ll) u sxenesa(lll). [Toaydenne u npuMeHeHne xKee3a
Y €r0 CILIABOB.

du3nyeckre U XMMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyuenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COCUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe oOpaslloB HEMETAJUIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KUCJIOPOJIE, HW3YYECHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJCHUCTBHE
IEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPAMH KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJICUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertabl TJIaBHBIX TOATPYIID», «MeTasuibl TOOOYHBIX MOATPYIIID).

XuMHS ¥ KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4YHbIX METOoAaxX IMO3HAHUS M METOJ0JIOTUM HAy4YHOrO HCCIIEIOBAHMUS.
HayuHble npuHUIHIBI OpraHu3alii XMMHYECKOTO NPOU3BOACTBA. [IpomblIliieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPY’KAIOIIEW Cpelbl M €ro IMOCIeACTBUS.
Pounb xumuu B 0O6ecrieyeHuH SHEPreTHIecKoi 0€30MacHOCTH.

XuMHsi H 340pOBbe uesnoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUK B pa3BUTUN METULIUHBI.

XUMHSI MUK OCHOBHbIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Poib Xumuu B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€30MMacHOr0 HCIMOJb30BaHUs TpPEnaparoB OBITOBOW XUMHH B IOBCEIHEBHOM
KU3HU.



XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTEpUasbl (ILIEMEHT,
OCeTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHnyecKkre U1 MUHEpaIbHbIC yA0OpEHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OIHO W3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BbEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEM PAcCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJA W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTAa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3yYeHUHM oOmed
HEOpPraHUYEeCKOW XUMHUH B 11 Kiacce OCylIeCTBISIETCA YEPE3 UCIIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KJaccudukalus, nepuoguIHOCTh, HAOIIOICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MAaKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboIn3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILECTB U MOTOK SHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHEepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUIyPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MpEnapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJaroIMMHUCSI POCCHUMCKON TPAKTAHCKOW HMICHTUYHOCTH; TOTOBHOCTHh K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMUYECKON KYJIBbTYPhl; CIOCOOHOCThH CTABUTH LIETU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUSI 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJIHHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPyJAa YYEHBIX U IPAKTUKOB;



UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllUH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM M C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJtoicHUs1 TIpaBWJI 0Oe3o0macHOro oOpalleHusl C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEIHBIX MPUBBIYEK (YHOTpPEOIEHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUM TNPAKTUYECKUX 3a/ay
COI[MAJIbHOM HAIMPABJICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUU
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOILICHHUS K MNPUPOJE KaK HMCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUSI HEOOXOAMMOCTH WCIOJIb30BAHUSI JOCTHXKCHUN XUMUU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATH HX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTHUBOCTOSITH HUJCOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM IEJIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUUYECKOMW HAmNpaBJIECHHOCTH U BaXXHOM pOJM B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPYy/Aa U AKOJIOTHYECKH KOM(DOPTHOM KU3HU KAXKIIOTO YJICHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbIe 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpPA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYaIIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHBIX cdepax mpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpaKarollue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccle0oBaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUe);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD o0y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJSTUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCHU(PUKAIMU BEIISCTB M
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHUpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B MTO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJblI MIPU TOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, OpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYk/1aeMOil TEMbI B X0/I€ TUAJIOTa W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHWU YUYEOHBIX UM HCCIENOBATCIbCKUX 3ajay, BBIOMpaTh Hambolee
3¢ dexTUBHBIN Ccrnoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISITh CAaMOKOHTPOJIb JEATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPE/IMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yabTaThl OCBOSHHS MMPOTPAMMBI 10 XMMHH Ha YTI1yOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
10 OCBOCHUIO, MHTEPIPETAIMA U TIPEOoOpPa30OBaHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YUEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
M3y4CHUS.

11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas v HeopraHuuyeckas
XUMUSD» OTPAXKAIOT:

c(OPMUPOBAHHOCTh MPEJACTABICHUN: O MaTepuUaIbHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU



XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM DKOJOTUYECKOW, SHEPreTHUYCCKOM W TMHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHaIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOIHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SIpo aToMma,

U30TOIIbI, 3JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIIH, OCHOBHOE U
BO30Y>KJIEHHOE COCTOSIHMSI aToMa, TUOpHAM3alMs aTOMHBIX OpOuTaleld, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METAJUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON peaKIMK, CKOPOCTh XUMUYECKON peaklni, XHMHUYECKOE PaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS AIIEKTPOJIUTHUUYECKON IUCCOIHUAINU, TEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHs] SHEPTUH TIPU XMMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJUYECKHUM SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOCHUWU BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIPHOM U
HAJMOJIEKYJIIDHOM YpPOBHSAX; MPEJICTAaBICHUS O MEXaHM3MaX XUMHUYECKHX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(dakToIIOTHUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHHWU U OE30MacHOM
WCIIOJIb30BaHUN BOXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHU;

c(hOpPMHPOBAHHOCTh YMEHHS MCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY Jif
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
BELLECTB;



c(OpPMUPOBAHHOCTh YMEHHUSI OTIPEAEISATH BAJIEHTHOCTh M CTENCHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  PpEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

C()OPMUPOBAHHOCTh ~ yYMEHHMM:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 10 UX COCTABY, XMMUUYECKNE PEAKIINU 110 Pa3INYHBIM IPU3HAKAM (YHCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH, U3MEHEHUIO
CTENEHEl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
U3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIU;

Cc(OPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPHUOJUUYECKOrO 3aKoHa /[,
W. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTrO MNEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILbIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOro OanaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKaHUs
XUMHUYECKUX PEAKIMI C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHYECKOM pEaKUUMu B 3aBHCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIEHUSI XUMHUUECKOTO PaBHOBECHS O] BIUSHUEM
BHeIIHUX Bo3zecTeuil (mpuniui Jle [larensbe);



cOPMHPOBAHHOCTh yMEHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JeKalue B OCHOBE MPOMBINUICHHOTO TOJYYCeHUS CEPHOW KHUCIOTHI, aMMHAaKa,
oOmue HaydHbIE TPUHINANBI XUMHYECKUX TPOU3BOJICTB; IE€JIECO00Pa3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKHU
3pEHHUS COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAYIHOTO
MO3HAHUS SIBJICHWM TPUPOABI — HAOMIOICHUE, HW3MEPECHHE, MOJCIMPOBAHNE,
HKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS PUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEI0BAaHUM BEILECTB
U s OOBSICHEHHS XUMHUYECKUX SIBIICHUM, HMMEIOIIUX MECTO B MPHUPO/IE,
MPAKTUIECKOHN JACSITEIIBHOCTH YEJIOBEKA M B TIOBCETHEBHOM KU3HM,

c(hOpPMHPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3bh XUMUUYECKUX 3HAHUU C
MOHATUSMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh, YMEHHUS TMPOBOAWTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUH «MaccoBas JOJS BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIICHTPAITHSY;
Macchl BEIIECTBA WJIM 00BEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
win 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0oBOro s dexra
peakiuu; 3HAUYC€HUS BOJOPOJHOIO TOKa3aTelsi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHON CTEMEHBIO AHCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOIYKTa PEAKIUHU, €CIM OJHO M3 MCXOJTHBIX BEIIECTB JAaHO B BHJIC PAcTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JaHO B M30BITKE
(MMeeT TpHMECH); JOJIM BBIXOJA MPOIYKTa pPEaKIMu; OOBbEMHBIX OTHOIICHUMN
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENILHO IIJIAHUPOBATh W TPOBOJHTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, OMPEICTICHUE
Cpellbl PacTBOPOB BEIIECTB C TMOMOINBI HMHAMKATOPOB, H3YYCHHE BIIMSHHUS
pasmUyHBIX  (PAaKTOpPOB HA CKOPOCTh XHMHUYECKOW pEaKIMH, pPEIICHUE
OKCIIEPUMEHTABHBIX 3adad 1o TemaMm «Metammely u  «Hemertammey) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
oOopynoBanueM, (HopMyaupoBaTh I€Jdb HWCCIACAOBAHUS, TWIPEICTABIATh B
paznu4HOi (GopMe pe3yabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIIO/IATh MTPaBUIa MOJb30BaHUS XUMUYECKOM
mocyJIol M 1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMHA TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTMYECKH I€JIE€CO00pa3HOT0 TIOBEACHHS B OBITY W TPYIOBOU
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3/I0POBbsI, OKPY KAaIOIIEeH MPUPOAHON



Cpeapl M JOCTWKEHUA €€ YCTOMYMBOIO PAa3BHUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOIO JICMCTBUSL HA JKUBBIC OPTaHU3MBI ONMPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(MDOpPMAILIMK B Pa3JIMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpelIcTBa MaccoBoil nHpopMaluu, UHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadbarpiBaTh €€ U MCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.



11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Hewmerast 31
2.2 Mertabl 23 1
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o Tema ypoka Beero Kontpoabubie IIpakTunueckue 0BpazoBaTETBHbIC
padoThI padoTbI pecypenI
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
aneMeHT. M3oTombl
5 CtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB, 1
KBaHTOBBIC YHCIIa
3 Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-, 1
p-, d-, f-a;memenThI)
4 Pacnipenenenue 35eKTpOHOB 1O ATOMHBIM 1
opOuTaIIM
DNEeKTPOHHBIC KOH(UTYpAIIH aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHH
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u I[lepuoanueckas
7 cucTeMa XMMH4ecKux 3meMeHToB /1. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPHUEH
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHYECKHUX IJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIIaM U
Tepuoiam
9 Cucremaru3anus 1 0000IICHUE 3HAHUM 110 1




TEMC

10

11

12

Bunasl xumuueckoii cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBsizb. MexmoleKkyisspHbie
B3aNMOICHCTBUSI

BaneHTHOCTh U BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBSI3b AJIEKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAB U HOMCHKIJIATypa

13

BemectBa MoOneKyIsspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI
KPUCTAUNIMYECKUX PEIIETOK U CBOHCTBA
BEIIECTB

14

15

16

[TonsiTHE O MMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOPax

HcTuHHBIE PaCTBOPHI: HACHILICHHBIE U
HEHACBILICHHbBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHIIEHTPALIH
pacTBOpOB

17

Pemrenue 3amay ¢ UCOJIb30BAaHUEM TOHATHHA
"MaccoBas 107151 paCTBOPEHHOTO BelecTna',
"MoJsipHas KOHUEHTpaus"

18

19

Knaccudukamnms 1 HOMeHKIaTypa
HEOPraHWYECKUX BEIIECTB

CI/ICTeMaTI/I3aI_II/I${ u O606IJ_I€HI/Ie 3HAHUH 110
TEMC




20

21

22

KonrponsHas pabora o temam "Ctpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHUYECKUX
anemenTtoB JI. 1. Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"

Krnaccudukanus XuMHYECKUX pEeakiui B
HEOPraHWYECKOM M OpraHUuYeCKON XUMUU.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXPaHEHUA U MIPEBPAICHUS SHEPTUH TTPU
XAMUYECKHUX PEAKITUAX

TernoBbie 3G HEKTH XUMUYECKUX PEAKIIHA.
Tepmoxumudeckue ypaBHEHUS

23

24

25

Brruucnenust mo ypaBHEHUSM XUMUYECKHUX
peaKiuil 1 TePMOXUMHUYECKUM YPAaBHEHUSAM
CKOpOCTh XMMHYECKOU peakinu, eé
3aBHCHMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanus u katanuzaropsl

I'omoreHnHsie u TCTCPOTCHHLIC PCAKIINU

26

27

28

[IpakTnueckas padora Ne 1 o reme "BnusiHue
pa3auyYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON peakun"

OO6patrMble 1 HEOOpaTUMBbIE PEAKLIUH.
XHUMHYECKOE PaBHOBECUE
IIpakTuyeckas padora Ne 2 o teme "BnusHue

pa3nuYHbIX (HaKTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBeCUSA"

29

Onekrponutrdeckas aucconnarus. CHibHbIe
1 ciabpie AMeKTpoauThl. CTeneHb




JUucconranumn

Honnoe npousseaeHue Boapl. Cpena BOIHBIX

30 pactBopoB. Bomopoansiii mokazarens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronuye B
pacTBopax AJIEKTPOJIUTOB
[IpakTuyeckas padora Ne 3 o Teme

32 "XUMHYECKUE peaklui B pacTBOpax
3JIEKTPOJUTOB"

33 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Baxuelinme OKUCIUTENN U BOCCTAHOBUTEIN

34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB

36 Pemrenue 3a1a4 pa3inyHbIX THIIOB

37 Pemenne 3a1a4 pa3nuyHbIX TUIIOB

38 CucremaTtu3zanus 1 00001IeHNEe 3HaHUH 110
Teme "XuMHuueckue peakiuu'

39 KonrtponbHas padota no Teme "Xumuueckue
peakuun"
[Tonoxenne Hemerauios B [lepuoanyeckon

40 CUCTEME XMMHUYECKUX 35eMeHToB /1. 1.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS HX
aToMoB. Du3nYeckre CBONCTBA HEMETAIIOB

41 AnioTponus HeMeTauIoB (Ha puMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)

42 Bonopona: nonyuenue, pusndeckue u

XUMHYECKHE CBOMCTBA. [ 'uapu bl




43

["anmorensl: HAXOXKACHHUE B IPUPOJIC, CIIOCOOBI
MoTy4YeHus1, GU3NICCKHUE U XUMUICCKHE
CBOICTBa

44

lManorenoBonoponsl. Baxnenmue
KHCJIOPOJICO/IEPKALLUE COSIUHEHMS
raJloreHOB

45

46

47

JlaGopaTopHbIe ¥ IPOMBIIIICHHBIE CTIOCOOBI
MOJy4YeHUs rajnoreHoB. [Ipumenenne
rajIoreHoOB U UX COENMHEHUN

[Ipaktuueckas paborta Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"T"anorensr"

Kucnopon: naboparopHblie U MPOMBIIITICHHbIE
CHOcoObI MOTy4YeHUs], PU3NYECKUE U
xumuueckue cBoiictBa. O3o0H. [Ipumenenue
KHCJIOPOJIa U 030HA

48

Oxcuapl ¥ IEPOKCHUIBI

49

50

Pemenue 3ama4 Pa3JINIHbIX TUIIOB

Cepa: HaxOXJIeHHUE B PUPOJIC, CITOCOOBI
MOJTy4eHUsl, GU3NUECKUE U XUMUYECKHE
CBOMCTBA

51

52

53

CepoBoaopo, CyIbpuabt
Kucnopoacoaepxaiine COeAMHEHUS CEPHI.
OcoOeHHOCTH CBOMCTB CEPHOI KHCIOTHI
[IpakTnueckas padbora Ne 5. Pemenue

AKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u
eé coequuennsa"

54

A30T: HaXx0X/IeHHE B IPUPOJE, CIIOCOOBI




MOJTy4eHUsI, GU3HMUECKUE U XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUIbI

Kncnoponcouepncamne COCOAMHCHUA a30Ta.

55 . .
Oco0eHHOCTH CBOWCTB a30THON KUCIIOTHI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN.
A3oTHBIE y10OpeHus
docdop: HaxXOKAEHUE B IPUPOJIE, CIOCOOBI

57 MOJTy4eHus1, GU3NYECKUE U XUMUYECKHE
cBorictBa. Dochuas u hochun

58 Oxcunst hocdopa, pochopconepxarime
kucaoThl. Comu pochopHOIt KHCTOTHI

59 [Ipumenenue dhocdopa u ero cCoeAMHEHUN.
®dochopHbie ya1oOpeHus
[IpaxTnueckas padora Ne 6. Pemenue

60 SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe "A30T U
dbocdop u ux coeguHeHU"
VYriepos: HaxoKIeHUE B PUPOJIC,

61 AIJIOTPOTIHbIE MOAU(PUKALNY; GU3NUECKUE U
XUMHYECKHUE CBOMCTBA, TPUMCHECHHE

62 Oxcun yriepoaa(ll), oxcua yriepoaa(1V),
YTOJIbHASI KUCJIOTA U €€ COMH

63 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
Kpemawnii: HaxoxaeHHE B IPUPOJE, CIIOCOOBI

64 MoJTy4eHus, GU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcun kpemuusi(1V), kpeMHuEBast KUCIIOTA,
CHUTHKATBI

66 [IpuMeHeHrne KpEMHUS U €T0 COeTMHEHUH.




CTGKJIO, €ro nNoJIiy4eHue, BUJibl CTCKJIa

67

68

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

Cucremaruzanys 1 00001IEHUE 3HAHUMT 10O
TeMe "Hemeraminr"

69

70

KonTponbnas padora o Teme "Hemeramist'

AHanu3 pe3yiabTaToB KOHTPOJIbHOMN paboThI,
KOPPEKIHSI OIINOO0K

71

[Tonoxenne meramios B [lepuoanyeckoin
CHUCTEMEC XUMHUUYCCKUX DJICMCHTOB.
Oco6eHHOCTH CTPOEHUS 3IEKTPOHHBIX
000J104eK aTOMOB METAJLJIOB

72

73
74

OO0mue ¢puznyecKkrue CBOMCTBa METAIIJIOB.
HpI/IMCHeHI/Ie MECTaJIJIOB B 6I>ITy 1 TECXHUKC

CIu1aBel METAIIOB. KOppOSI/IH MCTAlJIOB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

75

76

77

DNEKTPOXUMHUECKUA Psi/I HAMPSKEHUH
MeTauioB. OO0mIMe CoCcOOkI MOTyYeHUS
METaJIIIOB

OOm1ast xapakTepucTika MeTauioB |A-rpymisl
[lepuonnyeckoil cuCTEMbI XUMHUECKUX
97€MEeHTOB. Harpuii 1 KaJuii: noiaydeHue,
¢bu3nveckre 1 XUMHUYECKHE CBOMCTBA,
MPUMEHEHHE TIPOCTHIX BEIIECTB U UX
COECIMHEHUN

Oomas xapaktepuctuka MetayuioB |A-
rpynsl [lepuoanyeckoit cucTemMbl
XUMHUYECKHUX DJIEMEHTOB. MarHuii U KajabIui:
noJTy4eHne, GU3NIecKrue U XHMUIECKHE




CBOMCTBA, MPUMEHEHHUE MIPOCTHIX BEILIECTB U
HUX COEOUHEHNN

78

79

KécTtkocTh BOIBI M CITOCOOBI €€ YCTpaHSHHS

ATIOMUHUI: TIONTy4YeHHE, PU3NYECKHUE U
XUMHYECKHE CBOICTBA, TPUMEHEHHE

80

AMpoTepHbIE CBOICTBA OKCHJIA M THIIPOKCUIA
QIFOMHUHMS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS,
UX MPUMEHEHHE

81

82

Pemenue 3aga4 pa3nuyHbIX TUIIOB
[IpakTuueckas pabora Ne 7. Pemenue

AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"Mertasibl INIaBHBIX OATpyIn"

83

OOm1ast xapaKTepUCTHKA METAJUIOB TOOOYHBIX
noarpynn (b-rpynn) Ilepuoauueckoit
CHCTEMbl XUMHUYECKUX 3JIEMEHTOB

84

85

86

DU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U
€ro COCIMHEHUM, UX TPUMEHEHUE

Baxwuerimme coeMHEHUs Maprasiia.
[Iepmanranar kayuus, €ro OKUCIUTEIbHBIE
CBOICTBa

duznyeckue 1 XMMHUUECKHE CBOMCTBA JKeae3a

U €r0 COeTUHECHUI. HonyquI/Ie U IPpUMCHCHUC
CIIJTaBOB KCJIC3a

87

dusnueckue 1 XUMHUYECKUE CBOMCTBA MENU U
€€ COeIMHEHNI, NX IPUMEHEHUE

88

dusnuecKkue 1 XUMUYECKUE CBOMCTBA IUHKA U
€ro COeIMHEHUH, NX IPUMEHEHNE.
I'mapoxcoKOMILTIEKCHI IMHKA




[TpakTuyeckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"MeTasibl TOOOYHBIX TOATPYII"

90 Pemienue 3a1a4 pa3inyHbIX THIIOB

01 O060061eHre U cucTeMaTH3alus U3y4eHHOTO
Marepuaia no reme "Metamibl"

92 KonTponpHas pabora o teme "Mertamibr"

03 AHanu3 pe3yiabTaToB KOHTPOJIBHOM paboThI,
KOppEeKLHsI OIINO0K
Ponpb xumun B o0ecrieueHuN yCTOWYUBOTO

94 pa3ButTus yenoBeuecTBa. [loHsaTre 0 Hay4YHbBIX
METOJIaX UCCIIeIOBAaHUS BEIIECTB
Hayu4Hble MpUHITUITBI OpTaHU3AIAH

95 XHUMHUYECKOTO TIPOU3BO/ICTBA.
[IpomblieHHBIE CIOCOOBI MOTYYEHUS
BOKHEHIIINX BEIIECTB

9 XUMUYECKOe 3arpsi3HEHUE OKpY Karolei
CpEeJIbl U €ro MOCJEICTBUS

97 XuMHs 1 37J0pOBbe uenoBeka. JlekapcTBeHHbIE
CpeacTBa

08 Xumus numm. Ponb xumun B obecriedeHnn
MUILEBOM 6€30M1acCHOCTH

99 KocmeTrnueckue u napdromepHbie cpeacTBa.
briToBas xumus
XuMus B CTPOUTENLCTBE. BakHelune

100 CTPOMTENBHBIE U KOHCTPYKIIMOHHbIE
MaTepHabl

101 Xumus B ce€NbCKOM X03siicTBe. Opranndeckue




Y MUHEpaJIbHbIE YA0OpEHHS

102 CucreMaruzanys 1 0000IIeHe 3HAHUHT 110 1

TEMC

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 11 xmace/ IN'abpuensa O.C., Octpoymos WU.T'., ITonomapés C.1O.,

AxrmmonepHoe o01mecTBo «M3aarenbeTBo «JIpodar

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
2. l'abpuensn O. C. Xumus. Meroaudeckoe nocodue st 11 knacca: yue6Hoe
nocobue g obimeodpazoBatenbubix opranuzaiuii / O. C. 'abpuensn, U. B.

Axcénona, U. I'. OctpoymoB. — M.: IIpocsenienue, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Poccuiickas anextponHas mikoda. https://resh.edu.ru/subject/29

2.ITopran «Mos mikoma B onliney, https://cifra.school/class/chem/

3.«SKnacc» Anpec caiira: https://www.yaklass.ru

4 VnTepHet-ypok (00pa3oBaTeNbHbIN BUEO MOPTaN) AJpec caita:
https://interneturok.ru

5.Untepuer-yueOHuK «OCHOBBI XUMUM» AJJpec canTa:
http://www.hemi.nsu.ru

6.Xumusi. OOpa3oBaTeNbHbBIN CAlT IS IKOJIBHUKOB. AJpec canTa:



http://nemi.wallst.ru

7.Enunas koyuteKuus u@poBbIX 00pa3oBaTeIbHBIX PECYPCOB. Apec caiiTa:
http://schoolcollection.edu.ru

8.®ectuBanp negarornueckux uaei "OTKpBITHIN ypok" Anpec caiiTa:
http://festival.1lseptember.ru/subjects/4

9.YueOnuk xumun. Aapec caitta: http://my.mail.ru/community/chem-textbook
10.Menuna-ypoxu caiira I'Y S0 HTUCO
https://media.edu.yar.ru/media/index.html?group=21

11.®enepanbHblil IEHTP UHGOPMAITMOHHO-00pA30BaTEIILHBIX PECYPCOB



