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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpamMmMa 1o XuMUW Ha YPOBHE CpPEIHEro 001mero oopa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npexacrasieHHsix B denepanbHOM TOCYIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaTeruu pa3BUTUsS BocmHUTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBaHusi ywammxcs 10-11 kiaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, & TAKKE JJIs
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIETIEH, COIepKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaau3alusi KOTOpol obecrneynBaeT
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHUE: MNPUHLNIIOB CTPYKTYPUPOBAaHUS W IOCJIEI0BAaTEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUpPOBaHHWE €ro I0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa30BaTeNIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMeE 0 XMUMHH IMPEAYCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABJISIONIECH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0miero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OPraHU3aLUsAX CPEIHEr0 MpOoPecCHOHATBHOIO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIIEKTUBOM MOCIEIYIONIEr0 MOJIYyYeHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4YeHue IMpeamMeTa «XUMHUS» OPUEHTUPOBAHO TaKKe Ha peuleHue 3aaad



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEp>KaHUA JTUX KYypCOB B MpPOrpaMMe MO XHWMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMmeTa. DTa CHCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOIO YBEJIMYEHHUS O0O0bEMA 3HAHUM O XUMHYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS] C TOUKH 3PEHUSI DHEPreTUYECKUX M3MEHEHUH Npu €€ 00pa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUHU PEAKIITMOHHOW CIIOCOOHOCTU
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONPEaeEHHOro mpodus (TaaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTro MaTepuayia mo oomei xumuu. [lpu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl U DHEPIUM, 3aKOHBI TEPMOJWHAMUKH, JJIEKTPOJIM3a, IPEIACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumus. B 3TOM cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTh sl Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHCIIOTBI U Apyrue. IIpu 3ToM 3HaHMS O COCTaBE M CBOMCTBAX IIPENCTABUTENICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA PAKTUYECKOT0 MPUMEHEHUS HAyUYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTHUYECKOU
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 MTO3HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEXKALIMX B OCHOBE XMMHUYECKOH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHHUSI XUMUYECKUX PEAKLUHM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHMHYCCKHUX 3HAHUH i1 OOBACHCHHS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C IMO3UIMI SKOJIOTUIECKON 0€30MaCHOCTH MOCIIEICTBHIA
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYECKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu NepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypoBHE OCOOyH  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIbI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaronuxcsi, (GOpPMHPOBAHHUE Y HHX CO3HATEIBHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHUpOBaHWEe YMEHUN W HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanus, coctasiser 204 gacos: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DNEeKTpOHHBIE KOHPUTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalllud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JI.A. MenaeneeBa. CBsa3p nepuoauveckoro 3axkoHa u Ilepuonnueckoid cHCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
IPOCTBIX M CJIOXHBIX BEIIECTB II0 TIpynmaM H IepuoaaM. 3HA4YEHUe
nepuoandeckoro 3akona /.M. Menneneesa.

XyuMH4YecKass CBA3b. BuHIbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAf,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJUHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJIEHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T'€OMETPHUUECKUM CTPOEHUEM (HAa IPUMEPE COETMHEHMI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMIUIEKCO0Opa3oBaTesb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO — CTpOE€HHUA.  TUIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o mucrnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUTOMJIHBIX pacTtBopax. CrnocoObl BBIPRKEHHUS KOHILIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpanusa. HacellieHHbIe n
HEHACBILLEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHMS OTIEJIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakiuii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpPALICHUS
HHEPrUU MPU XUMHUYECKUX peakuusx. TernoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUA.



CKOpOCTh XUMHYECKON PEaKInH, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PAaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMBIC peaKIMu. XUMHUYECKoe paBHOBecue. KoHcTanTa
XUMHYECKOTr0 paBHOBeCcHUS. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [laTense.

OnekTponutuueckass auccorumanus. CuibHble UM Ccla0ble AJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkuciauTedb W BOCCTAaHOBUTENb. [lporecchl OKHUCIEHHST W BOCCTaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX MPEBpaIlCHUM:
pa3NoKeHHe TMEepPOKCHJAa BOJAOpPOAA B NPHUCYTCTBUM KaTalW3aToOpa, MOJIEIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIIASHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOMW pEaKIMU M TMOJOKEHHUE XUMHUYECKOTO
paBHOBECHSI.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMeEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yrinepona).

Bonopon. Ilonydyenue, guiznueckrue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
ToNIMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XUMUYECKHE CBOMCTBA. ["asioreHoBoopoAbl. BaxkHelue KucnopoacoiepxKaiinue
COCIMHEHUs TrajoreHoB. JlabopaTopHbIe M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOTyYCHHUS
kuciopoaa. Ou3nUecKkue U XUMHUUYECKHE CBOMCTBA M MPUMEHEHHE KHUCJIOpoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B TpUpOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepbui(1V), oxcua
ceppl(VI). Cepuucras u cepHas KHCIOTBI U uX coiid. OCOOEHHOCTH CBOWCTB
CEepHOU KUCIOTHIL. [IpuMeHeHne cepbl U €€ COCTUHEHUM.

A3zor. HaxoxneHue B mpupojie, CHocoObl MONy4YeHUs, (U3MUYECKUEe u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs



KHUCIIOTHI ¥ UX cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [I[puMeHenune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupojsie, CHOCOOBI MOTy4YeHUS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunpr u ocdun. Oxcuasl docdopa, dochopnHas
kucinora u e€ comnu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yA0OpeHus.

Yranepoa, HaxoXIeHHE B IpHpojae. AJUIOTPONHBIE  MOJIU(DUKALINU.
®duznyeckre W XUMHYECKHME CBOMCTBA TMPOCTBHIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroyib, agcopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MONydeHHs, (PU3NUECKHE U
xummuieckue cporctBa. Oxcupn kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, ero NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetamoB B [leprondeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbusnueckue cBorcTBa MeTamioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIue  crnocoObl

MTOJTYYEHHUS METAJIJIOB: TUAPOMETAIITYPIHUs, MAPOMETAJLTYPIus,
anektpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUTHl OT
KOPPO3UHU.

O6mast xapakrepuctuka MmeTtamioB |A-rpynmner [lepuonuueckoit cucTemsl
XUMHUYECKUX DJJeMeHToB. Harpuiti u kanuii: mnonyudeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

O6mast xapakrepuctuka metaioB |IA-rpynmer Ileprogudeckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHWE TMPOCTHIX BEIIECTB M HUX COCAMHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.

AJIOMUHUN: TTOTyYeHHe, GU3NIeCcKue U XUMUYECKUe CBOMCTBA, MPUMEHCHHE
MPOCTOTO BEIIEeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWMCTBAa OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX noarpynn (b-rpymnm)
[Teproauueckor CUCTEMbI XUMUYECKUX DJIEMEHTOB.

du3nyecKkrne ¥ XMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHu. OKCUIbl 1
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomatsl, HX
OKHCJIUTEbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHua M €ro COEIUHEHHUM.
Baxneiimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.



duznyecke U XMMHYECKHE CBOMCTBA JKelie3a U ero coeauHeHnii. OKCHIBI,
rugapokcuanl u conu xenesa(ll) u xenesa(lll). [lonydyenue u npuMeHeHue xene3a
U €ro CILIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenuHeHuu. [loyuenue u
MIPUMEHEHHUE MEU U €€ COCTMHECHUM.

[Muuk: momydyenue, (u3mUeckrue M XUMUYECKHUE CBOHCTBA. AMQOTEepHBIC
CBOMCTBA OKCHJIA U TUAPOKCUAA IUHKA, THAPOKCOKOMIUIEKCH IMHKA. [[pumMenenue
IIMHKa U €r0 COCIUHCHUIA.

DKCIEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
n3ydeHue oOpasloB HEMETAIOB, rOpeHHe cephl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJIE, HW3YYCHHE KOJUIEKIMU «MeTamuibl W CIUIaBbl», B3aMMOJICHCTBHUE
MIEJTOYHBIX M IEJI0YHO3EMENIbHBIX METAIOB C BOJOM (BO3MOKHO HMCIOJIH30BAaHUE
BHUJICOMATEpUAJIOB), B3aMMOJICHCTBUE IIMHKA M JKEJI€3a C PacTBOpaMHU KHUCJIOT U
1IEJIOYEH, KAY€CTBEHHBIC PEAKIIMYA HA HEOPTaHUYECKUE aHUOHBI, KATHOH BOJAOPOAA
M KAaTHOHBI METAJUIOB, B3aWUMOJCHCTBUE THAPOKCHUJIOB ATIOMUHHUS W LHUHKA C
pacTBOpaMu KHCJIOT U IIEJOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (Hochop U UX COECTUHEHUS»,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX TOATPYTII.

XNMMA M )KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTHA yenoBedecTBa. [lonstue
O HAy4YHbIX METOJaX IIO3HAHHUS M METOAOJIOTUM HAYYHOTO HCCICIOBAHUS.
Hay4dnble npuHIUIBI OpraHU3aMi XUMUYECKOTO IPOU3BOJICTBA. [[pOMBIIIIIEHHBIE
CIIOCOOBI TTOTYYSHHMsI BaXKHEHUINIUX BEIIECTB (Ha IpUMEpe IMPOU3BOJICTBA aMMHAKa,
CEepPHOM KHCIIOTHI, MeTaHoJa). [IpoMBITIIIEHHBIE CITOCOOBI MOJMYYCHUS METAUIOB U
CIJIaBOB. XMMHYECKOE 3arpsi3HEHUE OKPYKAIOMIEW CPEAbl U €ro IMOCIEICTBUA.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 0€30MacHOCTH.

XuMHsi H 340poBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
VCTIOJIb30BaHUS JIEKAPCTBEHHBIX ITpenapaTtoB. Pojib XUMUKM B pa3BUTHUH METULMHBI.

XYMHUS TUIIHA. OCHOBHBIE KOMITOHEHTHI, IHIIEBBIE J00aBKku. Poiab XuMuu B
oOecIieyeHUH ITUIIEBOI OE€30MIaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [Ipasuna
0€30I1acHOT0 HCIIOJIB30BaHUS MpernapaToB OBITOBOM XUMHHW B IIOBCEIHEBHOM
JKU3HU.

XuMUs B CTPOUTEIBbCTBE: BaXKHEHUIIIUE CTPOUTENIbHBIE MaTepuasbl (ILIEMEHT,
OCTOH).

XuMus B CEIBCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaIbHBIC YI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepuansl ais anekTpoHuknd. HaHoTexHomorumu.

Pacuérurle 3amayn.

Pacuétpl: Maccel BemiecTBa Wi 0O0bEMa ra3oB MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



Macchl (00BEMa, KONMMYEeCTBa BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NpUMEecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlunM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C OMNPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIIMM BEIIECTBA B PacTBOpE, JIOJM BBIXOJA MNPOJYKTa pPEaKIUu OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanmuzanust  MeXnpeaMETHBIX  CBA3€d TpPU  HU3YyUYCHUH  OOmeH u
HEOpraHu4ecKkol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATHH, IPUHATHIX B OTACIIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CUHTE3, KiacCHu(UKAIUs, MePpUOIUIHOCTh, HAOIOICHHE,
W3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICIIMPOBAHUE.

®usuka: Marepusi, MHUKPOMHUD, MAKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, HACAIbHBIN Ta3,
(bu3nYecKre BeTUYUHBI, €IMHUIIEI U3MEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorus: kieTka, opraHus3M, dKocucTeMa, onocdepa, MeTaboIU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIC MTOPOJIBI, MOJIE3HBIC UCKOIIaeMbIe, TOTUIMBO,
pPECYpCHI.

TexHonorus:: XuMHUYECKasi MPOMBINIJIEHHOCTb, METAJUTyPTHs, CTPOUTEIIbLHbBIC
MaTepHUalbl, CEIbCKOXO03MCTBEHHOE MPOU3BOACTBO, MUIIEBASI MTPOMBIIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MPOM3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHAJIOB, JJIEKTPOHHAA
MIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMWHN
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJBTATBI

B cooTBeTCTBUM C CHUCTEMHO-IESTEILHOCTHBIM TIOJXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHS IMpeaMeTa «XHMHUs» Ha YPOBHE CPEIHETO
obmiero 00pa30BaHUSl BBIJIEJICHBI CJICHYIOIIME COCTABIISIONINE: OCO3HAHUE
OOyYaromMUMHUCA POCCUMCKOW TPaKTAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPEIEIICHNIO; HaJTMUYUEe MOTUBAIIUH K
OOy4Y€HHUIO; TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TpABWIAMH ¥ HOPMaMHU TIOBEACHUS;, HAINYHE



IPABOCO3HAHUS, SKOJIOTUYECKOM KYIbTYPBhI; CIIOCOOHOCTH CTAaBUTH IIEJIU U CTPOUTH
YKU3HECHHBIC TUUIaHBbI.

JImyHOCTHBIE pE3ynbTaThl OCBOEHHA NpeAMETa «XUMHSI»  OTPAKAIOT
c(hOpMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEeATEeIbHOCTH
0Oy4JaronMxcs B MPOIECCE peau3alu 00pa3oBaTeIbHON AEATEIHHOCTH.

JImyHOCTHBIE pE3ynbTaThl OCBOEHHA NpEeAMETa «XUMHSI»  OTPAKAIOT
c(OpMUPOBAHHOCTh OTBITA TMO3HABATEIBPHOM W TPAKTUYECKON JEATEIBHOCTH
oOydJaronmxcsi B Mpoliecce peaan3alud 00pa3oBaTeNbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX IPaB U 00s3aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIIOPAIKY;

IPEACTABICHUS] O COLMAIBHBIX HOPMax M IMpaBUIaX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [JEATEIIBHOCTH IMPU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEIICHUN Yy4E€OHBIX M MO3HABATEJIbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHThI IpYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTE€YECTBEHHON XMMUH;

YBaO)XEHUsI K MPOIECCY TBOpPUECTBAa B OOJACTH TEOPUM U TMPAKTUYECKOTO
IPWIOKEHUS XUMHHU, OCO3HAHUS TOIO, YTO JAaHHBIE HAyKH €CTh pE3yJIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTUKOB;

UHTEpeECAa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e UHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHON OTE€YeCTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEJCHNUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE IMOBEACHUE M IMOCTYNKHM CBOMX TOBAapUUIEH C
NO3ULMK HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
IIOCTYTIKOB;

4) popMupoBaHuA KYJIbTYPHbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u Oe3omacHoro oOpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 370POBBIO;



coOmro/ileHnst TpaBuil 0€30MacHOr0 OOpaIieHusl ¢ BEHIECTBAMH B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YIPOXKAIOIIUX 3[0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCHEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NeSATEIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUYECKUX 3ajad
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

UMHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGeccuil pa3IudHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUIYATbHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymieil mpodeccur U peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
nmoTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIECO00PA3HOr0 OTHOUIECHUS K MPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa HSKOJOTUYECKHX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIBL30BAHUS;

AKTUBHOTO HENPHUATUS JCWCTBHH, TMPHUHOCAIIMX BpEH OKPYKAIOIIEH
MPUPOTHON Ccpesie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl PA3BUTOTO 3KOJIOTHYECKOTO MBIIIJICHHUS, YKOJOTUUECKON KYJIBTYPHI,
OTbITa NeATEeIIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKW U 0OIECTBEHHON NIPAKTUKH;

MOHUMAHUS CHeNU(PUKA XWMHHM KaK HayKd, OCO3HaHUS e€ poird B
(GbOopMHpPOBAaHUN PALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU II€JIOCTHOTO
NpeacTaBiieHus] 00 OKpPYKarolIeM MHUpE Kak O €IMHCTBE MPUPOIbl U YelIOBEKa, B



MO3HAHUH TPUPOJHBIX 3aKOHOMEPHOCTEW W pENIeHUU MPoOJeM COXpaHCHHUS
MPUPOJITHOTO PAaBHOBECHS,

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XHUMHH JUJISI  COBPEMEHHOM
UMBWIN3ALNU: B €€ TyMaHUCTHUYECKON HANpPAaBICHHOCTH W BaXHOM PO B
CO3JaHMM HOBOM 0a3bl MaTepUAIbHOM KYJIbTYPbl, B PEIICHUU TJI00ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUYCCKOM,
MUIIEBOM U 3KOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00€CTICUEHUN
YCIIOBUM YCHEIIHOTO TPYJia U IKOJIOTMYECKH KOMGMOPTHON KU3HU KAKIOTO 4YJieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITIOUCHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C I1EJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XMMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIbCKOMN NEATEIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTHM K  HENPEPhIBHOMY  OOpa30OBaHUIO |
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUN 1O XHUMHHU B
COOTBETCTBHHM C KM3HCHHBIMHU NOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOM
JEATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TPOTPAMMBI TI0 XMMHH Ha YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC TMOHSATHS, OTPAKAIONIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHENU(PHUKY METOJOB TMO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIecc, CUCTeMa, HayYHBIM (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieIOBaHNe, HAOIOIeHNEe, N3MEPEHNE, DKCIIEPUMEHT U APYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBHs (TIO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIC,

pEryJsiTUBHbBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUHOHATBHON
I'PaMOTHOCTH M COLMATIBHOM KOMIETEHIIMN 00yUYaroIInXCs;
CHOCOOHOCTb oOyuarommxcs UCIOJIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA W yYHUBEPCAIbHBIC YYCOHBIS
JICVCTBHS B IO3HABATEIIBHON U COMAIBHON MTPAKTHUKE.



MeranpeaMeTHble pPe3yJabTaThl OTPAXKAKOT OBJAACHHE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE el cCTBUSA

1) 0a3oBble JIOrHYecKHUe AeCTBUS:

CaMOCTOATENbHO  (QOpMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh UETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MTOCTABJICHHBIMU 1IEISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWU TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISATh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIOLIUE MOHSTHS JJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUM MJI KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHS (MHAYKTUBHbBIC, JI€IYKTHUBHbBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMBIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJIEH, IPEOOPA3OBHIBATH MOJICIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOH
peakiuu — MpU PEHICHUU Y4YeOHBIX TMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO TMO3HAHMS BEILECTB M XUMHUYECKUX
peaxKLuii;

dbopMyIMpPOBAThH MENN U 3a/1a41 UCCIIEIOBAHMS, UCTIOIL30BATh MMOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIT (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUIA;

BJIQJICTh HABBIKAMH CaMOCTOSTEJIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoIriecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro Pe3ynbTar, (HopMyIupoBaTh
000011I€HUs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOAEIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATEILCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY



IOMCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3a]a4, MPUMEHEHHIO pPa3IHMYHbIX
METO/I0B [TO3HAHHS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHMUYECKOTO COJEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WHAOOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEUYUBOCTH;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OIPEIEIIEHHOTO TUIIA;

npUOOpeTaTh OMBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KAyecTBE CpeAcTBa Ipu paboTe ¢
XUMUYECKOM uH(pOpMalMel: MNPUMEHATh MEXIpeAMETHbIe ((usnyeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJibl, a00peBUATYpPbI, HOMEHKIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHUKATHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

3aJ1aBaTh BOMPOCHI [0 CYHUIECTBY O0CYK/1aeMOW TEMbI B XOZI€ IUaora u/uiu
JMCKYCCHUH, BBICKa3bIBaTh UI€H, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBIINOJHEHMS IIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C TPE3CHTALMEN PE3YJbTATOB MO3HABATEIBLHOU JIESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU ITPU BBINIOJIHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaau3aluu yueOHOro MmpoeKkTa, U GopMyJIUpPOBATh BHIBOJIBI
10 pe3yJibTaraM MPOBEIEHHBIX HCCIEAOBAHUM NMYTEM COIJIACOBAHUS IO3ULIMN B
X0J1e 00CY X ICHHS 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBIISITh CBOIO MO3HABATEIBHYIO
JEATEIIbHOCTh, Ompeaensias €€ [eau M 3ajladyd, KOHTPOJIUpOBaTh U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATH IMpeajaraéMblii  ajiroput™m ACHCTBUN Mpu
BBINIOJIHEHUU YYEOHBIX U HUCCJENIO0BATENbCKUX 3ajad, BbIOMpaTh Hambosee



3¢ deKTUBHBIA CMOCO0 MX pEHIeHHs C Y4E€TOM TOJNyYeHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITENBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS IPOrPaMMBbl 10 XUMUU Ha yIriyOJIEHHOM
YPOBHE Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHMs BKIIIOYAIOT ClELHU(PUUECKUE
JUIs y4eOHOTO mpeaMeTa « XUMHUs HaydyHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIMA
10 OCBOCHHUIO, HHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI IEATEIHLHOCTH
[0 TOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C XUMuUeH. B
IIPOrpaMME II0 XUMHHM TNPEAMETHBIE PE3YIbTAThl MPEACTABJIEHB IO TOJaM
W3YUYCHHUS.

11 KVIACC

[TpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas M HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDPA,
3aKOHOMEPHOCTSAX W TO3HABAEMOCTH SIBJICHUU NPUPOIBI, O MECT€ M 3HAYECHUU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK M €€ pojiu B OOECHEUYEHUH YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, DHEPreTHUEeCKOW W IHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
VMCTOYHHUKOB SHEPTHH, B O0ECHEYEHUH PAIMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
(GOpMHpPOBaHUM MHPOBO33PEHHUSI W OO KyJbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO W MPUPOJHOU
cpene;

BJIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATUS — XUMHUYECKUH DJJIEMEHT, aToM, SApO aroMa,
U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMma, TuOpuau3aluss aTOMHBIX OpOWTanei, HOH,
MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIICHUS,
XUMUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMuecKas, BOIOPOIHAs),
KpUCTAJUIMYECKAsl pEIIETKA, XHUMHUYECKasl PpEeaKkuus, pacTBOpP, JJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHUYECKAs JUCCOLMALMA, CTENEeHb JAUCCOLMALINH,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIJIOBOH 3(PQeKT
XUMHUYECKON pEaKUuU, CKOPOCTb XUMUYECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOPUs BJIEKTPOIUTHUECKON NHUCCOLMALNU, NEPUOANYECKUN
3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUs MACCHI BEILIECTB, 3aKOH COXPaHEHUS U
IIPEBPAILEHNs] JHEPIUU NPU XMMHUUYECKUX PEaKLUAX, 3aKOH IOCTOSHCTBA COCTABA
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK
XUMHUHM, MHPOBO33PEHYECKHE 3HAHWA, JIeXKAlMe B OCHOBE IIOHMMaHUS



IPUYMHHOCTH WU CHUCTEMHOCTM  XMMHWYECKUX  SBJICHUH;  COBPEMEHHBIE
IIPEACTABICHUSI O CTPOCHHMH BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HAaIMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHUS O MEXaHW3Max XHUMHYECKUX
peaKkumii, TEPMOAMHAMUYECKHX W  KUHETHYECKUX 3aKOHOMEPHOCTIX  HX
IIPOTEKaHUsA, 0 XMMHUYECKOM PaBHOBECHM, PACTBOPAX M JMCIIEPCHBIX CUCTEMAX;
dakToNoOrUYECKue CBEACHHS O CBOICTBaX, COCTaBe, MOJYyUYEHHWH U OE30MacHOM
VCITOJIb30BAaHUM BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY W IMPAKTUYECKON
NEATEIbHOCTH ~ 4YeJIOBEKa, OOIIMX  HayYHbIX  IPHUHLUIAX  XUMHYECKOTO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHMIl: BBIABIATH XapaKTEpPHbIC NPU3HAKU IOHATHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTb YMEHMS HCIIOJIB30BATh XMUMHUYECKYI0 CHUMBOJIMKY MJIs
cocTaBieHUs: (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbpie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS
XMMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSA3M (KOBaJEHTHas,
VOHHAs, METaJUIMYeCcKas, BOJAOPOAHAs), THUII KPUCTAUIMYECKOW pElETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIUYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIGHTHON CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA [0 UX COCTaBY, XUMHUYECKHUE PEAKI[UU 0 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHUIO
CTETICHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTUIO KaTanu3atopa U
JPYTHE); CAMOCTOATEIHHO BIOMPATh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALIUN
M3Yy4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI EPUOJUYECKOTO 3aKoHa /I,
W. MenpaeneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIIUY;

Cc(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckonn  cucremsr  J[.U. MenpgeneeBa,  HUCHONB3YyS  TOHSITHUS
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOJYPOBHU», «S-, P-, d-aTOMHbIC
opouTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
COeIMHEHUM 1o nepuojgam u rpynmnam Ilepuogmueckon cucremsr [, .
MenzeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JI0YEK;



chOPMHUPOBAHHOCTh YMEHHI: XapaKTEepU30BaTh (OMUCHIBATH) 0OIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEKJY HEOPraHMYECKMMH BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

cOPMHPOBAHHOCT, yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ITUX PEAKIUH; PEaKIuii MOHHOTO OOMEHa MYTEM COCTABJIICHHSI WX TOJHBIX U
COKPAaIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3A;  PEaKUIHMI
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUUA C y4€TOM HX HHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEakIUud B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3aeicTBui (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE PEaKIIHH,
JIeKAIUE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlllMe HayyHble MPUHIMUIBI XUMHUYECKUX MPOU3BOJICTB; 11€7€C000pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsL COOTHOLLIEHUS PUCK-TIO0JIb3a,;

c(hOpMUPOBAHHOCTh BJIAQJICHUS] CHUCTEMOM 3HAHUM O METOJaXx HAyYHOIO
MO3HAHUSL SBJICHUU MpUpPOABl — HAONIOACHUE, HW3MEpPEHHe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPeaIbHbI U MBICJICHHBIN ), UCIIOIH3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEOBAHUN BEILIECTB
U s OOBSICHEHWS XUMHYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0oJee 0CO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOJAUTH PACUETHI: C HCIIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs;
Macchl BEIIECTBAa WM 00hEMA raza Mo M3BECTHOMY KOJHUYECTBY BEIIECTBa, Macce
ui 00bEMY OTHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro A dexTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHOM CTEIMEHbIO0 JUCCOIMAIlMMU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOAYKTA PEAKIMU, €CIU OJHO M3 MCXOAHBIX BEIIECTB JAHO B BHUJE PacTBOpaA C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA HUIM JAaHO B M30BITKE
(iMeeT TpWMECH); JOJM BBIXOJA MPOAYKTAa PEaKIuH,; OOBEMHBIX OTHOIICHHUMA
rasos;

c(OpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAaHUPOBATh U TMPOBOAMTH
XUMUYECKUH  JKCHepuMEeHT  (IpOBEIEeHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKAECHNE KAYECTBEHHOTO COCTaBa HEOPTAaHUYECKUX BEILIECTB, ONPEACICHUE



Cpeapl pPacTBOPOB BEIIECTB C IMOMOIIBIO HHAWKATOPOB, HW3YYECHUE BIIUSHUS
pa3UuHbIX  (PAKTOPOB Ha  CKOPOCTh XMMHUYECKOW pEakluu, pelieHue
AKCIEPUMEHTANIbHBIX 3afad 1o TtemaM «Mertawe»y u  «Hemeramis»y) ¢
coOJiroicHuEeM TpaBuil 0€30IacCHOr0 OOpaIleHUs ¢ BEIIECTBAMHU U Ja00OPaTOPHBIM
obopynoBaHueM, (GOpMyJIHUpOBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B
paznuuHON (QopMe pe3ysbTaThl HKCIEPUMEHTA, AHAIM3UPOBATh U OIEHUBATh X
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHIIa MOJb30BAHUS XUMUYCCKON
MocyIol M JabopaTOpHBIM O00OpyJAOBaHHWEM, OOpalleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OMBITOB, H3KOJIOTUYECKH 11€71eCO00pa3HOr0 TMOBEACHUS B OBITY U TPYJIOBOH
JESITEIbHOCTH B LEISAX COXPAHEHHUSI CBOETO 3J0POBbS, OKPYKAOIIEH NPUPOIHON
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOrO pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBbI ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHKUMAas cMbIch nokazarens 11/1K;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JuTepaTypa, cpeAcTBa MaccoBor nHpopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Kontpoabnbie | IpakTuueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepuoandeckast cucTeMa XUMHUYECKUX 9 bubmorexa HOK
' pHoA https://m.edsoo.ru/2dd57f24
sneMenToB . 1. MenneneeBa
Crpoenue BemmecTBa. MHOrooOpasue bubnmnorexka HOK
1.2 11 1
BEIISCTB https://m.edsoo.ru/2dd57f24
bubmnoreka IIOK
1.3 X 19 1 3
HMHTACCIHE peaiiin https://m.edsoo.ru/2dd57f24
Hroro o paszneny 39
Pa3nea 2. Heopranu4yeckasi xumust
bubanoreka LIOK
2.1 H 31 1 3
eMETALIET https://m.edsoo.ru/2dd57f24
bu6nuorexa [IOK
22 Merantet 23 . 2 https://m.eds00.ru/2dd57f24
Hroro no paszneny 54
Paznen 3. Xumus 4 Xu3Hb
31 MeTo/ibl TO3HAHUS B XUMUHU. XUMUS U 9 bubmuoreka [{OK

KHN3Hb

https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Kowurtp. pakr. A op
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 bubnuorexa [JOK
areMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
9 CtpoeHue 3JIeKTPOHHBIX 000JI04Y€K aTOMOB, 1 bubnnoreka [JOK
KBAaHTOBBIE YHCIIA https://m.edsoo.ru/b4d9fffa
3 Kraccudukaiuss XUMHYECKUX 3JIeMEHTOB (S-, p-, d-, 1 bubnnoreka [JOK
f-a;1eMeHTHI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 3neKTpOHOB O AaTOMHBIM 1 bubnuorexa [JOK
opouTansim https://m.edsoo.ru/f5f750fe
5 DNeKTpOHHBIE KOHPUTYpAIIMK aTOMOB 2JIEMEHTOB B 1 bubnunoreka [JOK
OCHOBHOM U BO30YXJIEHHOM COCTOSTHUHU https://m.edso00.ru/8149e846
5 DJEeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 bubnuoreka [IOK
DNeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnoanueckas cucrema
7 XUMHYECKUX 31eMeHTOB [l. 1. MeHaeneeBa, CBSI3b C 1 bubmmorexa [TOK
y O ’ https://m.eds00.ru/16957c01
COBPEMEHHOM T€OpHUEl CTPOEHUsI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUUYECKHIX
8 AJIEMEHTOB M 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX 1 bubmorexa HOK
pasy P https://m.edso00.ru/f8468927
BEIIIECTB I10 TPyMIaM U Ieproam
9 CucreMmaruzamys 1 0000IIeHE 3HAHUI 10 TEME 1 bu6mmorexa [IOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
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https://m.edsoo.ru/f5f750fe
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Buner xumudeckoli cBsi3u. MexaHu3mbl 00pa3oBaHUs

https://m.edso0.ru/8fad2942

10 KOBQJICHTHOM CBsI3U. BogopoaHas cBs3b bubmmorexa [JOK
- DOAOPOA N ' https://m.edsoo.ru/5a8072af
MexxMoeKysipHble B3aUMOJCHCTBHS
BaneHTHOCTh U BaJICHTHBIC BO3MOKHOCTH aTOMOB.
11 CBs13b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX bubmmorexa [JOK
p PYKTYP 4 https://m.eds00.ru/3d2ca093
r€OMETPUUYECKUM CTPOCHUEM
12 IIpencraBneHus 0 KOMIUIEKCHBIX COCAMHEHUSAX bubnuoreka [IOK
COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BelecTBa MOJIEKyISPHOTO U HEMOJIEKYJIIPHOTO
13 CTpoeHHs. TUTIbI KPUCTAIITNYECKUX PELIETOK U bubmmorexa [JOK
pu ’ p p https://m.edso00.ru/e167635b
CBOICTBa BeleCTB Keanmopuym
14 [TonsiTne 0 nucnepcHbIX cucreMax. lIpencrasienne bubnnorexa [JOK
0 KOJUIOUJIHBIX pacTBopax Keanmopuym https://m.edsoo.ru/da2c70e4
HcTuHHBIC pacTBOPHI: HACHIIIICHHBIE H
15 HEHACBIIIEHHBIE, PACTBOPUMOCTh bubmmorexa [JOK
1 > P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAIIUU PaCTBOPOB bubmmorexa [JOK
P HerTpati b P https://m.edso00.ru/328e653a
Pemenwe 3a1a4 ¢ MCMOJIb30BaHUEM TTOHSITHIA
17 "MaccoBast 10J1s1 paCTBOPEHHOTO BemecTna” bubmmorexa [JOK
. AOLP P . ’ https://m.edsoo.ru/785e0ab4
MOJIIpHAsT KOHIICHTPAITHS
18 Krnaccudukanus 1 HOMEHKIATypa HEOPraHUIECKIX bubnmoreka [JOK
BEIIECTB https://m.edsoo.ru/bf9e108d
bu6mmorexa [IOK
19 CucremaTu3anus 1 0000IIeHNEe 3HAHUH TI0 TEME
t B https://m.edsoo.ru/8d2c6a3a
20 KonrtponbHas padora no remam "CtpoeHue aToma. bubnuorexa [IOK



https://m.edsoo.ru/8fad2942
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IIepnonnueckuit 3akoH u Ilepuoandeckas cucrema
XuUMu4Yeckux daemeHnToB M. Y. Mengeneena",
"Ctpoenue BemecTBa. MHOrooopasue BemiecTs"

https://m.edsoo.ru/70a60aa4

Knaccudukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKON ¥ OPraHN4eCKOli XUMHUHU. 3aKOH

bubmuorexa [JOK

21
COXPAaHEHUS MAaCChl BEUIECTB; 3AKOH COXPAHEHUS U https://m.edso00.ru/6335cdd2
MIPEeBPALICHUS SHEPTUN IPU XUMHUECKUX PEAKIMIX

29 TernnoBbie 3PHEKTH XUMUYECKUX PEAKIIHA. bubnuoreka [IOK
Tepmoxumuueckue ypaBHeHUsT Keanmopuym https://m.edsoo.ru/d1db86da

93 Boruncnenus no ypaBHeHUSIM XUMHUYECKUX PeaKIUn bubnnoreka [JOK
Y TEPMOXMMHUUYECKUM YPAaBHEHUSIM https://m.edso00.ru/87b13954
CKopocTh XMMHUYECKOH peakliu, €€ 3aBUCUMOCTb OT

24 pasnmuuHbIX (hakTopoB. Karanus u kaTanu3aTopbl
Keanmopuym

25 I'oMoreHHbIe U Te€TEPOreHHBIEC PEAKIIUN
[IpakTnueckas padora Ne 1 o reme "Bnusinue

26 a3JMYHBIX (DAaKTOPOB HA CKOPOCTh XUMUYECKON bubmmorexa [OK
P " P P https://m.edsoo.ru/1facaldl
peakunu" Keanmopuym

97 OO6patumbie 1 HEOOpAaTUMBIE PEAKITUUA. XUMHUUYECKOE bubnnoreka [JOK
paBHOBECHE https://m.eds00.ru/30952f9b
ITpakTuyeckas padora Ne 2 o teme "BnusHue

28 a37MYHBIX (DAKTOPOB Ha MOJOKEHUE XUMUYECKOTO bubmmorexa [OK
P " P https://m.edsoo.ru/3bf34e17
paBHOBecus" Keanmopuym
DnexTponauTuyeckas aucconuanus. CUibHbIE U

29 6Tp A C HHat bubnmoreka [JOK
crabble AMeKTpoauThl. CTeneHb TUCCOLMALNT https://m.edsoo.ru/5F766bdf
Keanumopuym

30 Honnoe npousBeaeHne Boasl. Cpea BOAHBIX bubnuoreka [IOK



https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf

pactBopoB. Bogopoanslii mokazarens (PH) pactBopa
Keanmopuym

https://m.edso0.ru/3966ca89

31 I'maponus coneid. Peaknuu, nporekaroniye B bubnmoreka [JOK
pacTBOpax 3IEKTPOIUTOB Keanmopuym https://m.edsoo.ru/09d5adbd

32 [Ipaktuyeckas padora Ne 3 mo teme "XuMuueckue bubmumorexa [IOK
peaKkIu B pacTBOPaX JIEKTPOIUTOB" Keanmopuym https://m.edsoo.ru/2e3daeb0

33 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH. bubnuorexa [JOK
Baxuerinme OKUCIUTENN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060

34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnuorexa [JOK
OanaHca https://m.edsoo.ru/fb691387

35 DNEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB bubnuorexa [JOK
Keanmopuym https://m.edso0.ru/93fb97d2

36 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa LOK
https://m.eds00.ru/5a859d16

37 Pemenne 3a1a4 pa3nu4HbIX TUIIOB bubmmorexa [JOK
https://m.edsoo.ru/5afa265d

38 Cuctematu3zanys 1 0000IIeHNe 3HAHUH 110 TeMe bubnnorexka [JOK
"Xumunueckue peakuuu" https://m.edsoo.ru/c161eb85

39 Kontponbnas padota nmo teme "Xumudeckue bubnuotexa [JOK

peakuun"

https://m.edsoo.ru/a8a0a930

Pa3nea 2. Heoprann4yeckasi xumust

40

41

[Tonoxenue HemeTamuios B Ilepuoauueckoit cucreme
XuMHYeckux 3neMeHToB . 1. MeHaeneeBa u
0COOCHHOCTH CTPOCHHUS UX aTOMOB. Du3nyeckue
CBOMCTBA HEMETAJIJIOB

AJIIOTpOITHS. HEMETAJIOB (Ha MpUMepe KUCIopoIa,
cepsl, pocdopa u yrieposaa)

bu6mmorexa [IOK
https://m.edsoo.ru/8ca2dcad

bu6mmorexa [IOK
https://m.edsoo.ru/ef92c91c
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42 Bonopona: nonydyenue, pusnueckue 1 XUMHYECKHE bubmumoreka [IOK
cBoicTBa. ['mapuabl https://m.edsoo0.ru/0aa8f613
43 l"anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI bubnnoreka [HOK
MOJTy4eHus, PU3HUECKUE U XUMUIECKUE CBOKCTBA https://m.edso00.ru/4e223795
m lManorenoBonopoasl. Baxkneiue bubnnoreka [HOK
KHUCJIOPOJCOAEPKAIINE COSAMHEHUS TAJIOTEHOB https://m.edsoo.ru/6b3255e6
JlabopaTopHblie 1 IPOMBIIIIICHHBIE CTIOCOOBI
45 MoJIydeHus rajoreHoB. [IpumeHeHne raioreHoB 1 ux bubmmorexa LIOK
i . P https://m.edsoo.ru/6971aca4
COeTMHEHU I
[Ipaktuueckas padota Ne 4. Permenue
46 3Kpcne HMeHTaniHHx 3anay o teme "["anorensr” bubmmoreka LIOK
p A https://m.edsoo.ru/8b26fecd
Keanmopuym
Kucnoponu: nabopaTopHble ¥ MPOMBIIITIEHHBIE
47 CrocoObI MOTy4YeHUs, PU3NUECKHE U XUMUUECKUE bubnnoreka [JOK
cBoiictBa. O30H. [IpuMeHenune kucnopoga u 030Ha https://m.edsoo.ru/c8abc36a
Keanmopuym
bu6nmoreka [JOK
48 OKCHIBI U IEPOKCH/TBI
A p A https://m.edso00.ru/5c8816a0
49 Pemenue 3amau pa3nuvHBIX TUIIOB bubmorexa HOK
P https://m.eds00.ru/2b6d8bab
50 Cepa: Hax0XJIEHUE B MPUPOJIC, CITOCOOBI MOTyUEHHUS, bubnmnorexa [JOK
(bu3MYecKre U XUMHUYECKHE CBONCTBRA https://m.edsoo.ru/46afae16
bubmuorexa [JOK
51 CepoBojiopo, cyiabOuasI
POBOZIOPOL, CY b (puA https://m.edso0.ru/7¢875999
59 Kucnoponcoaepxkaiiue coelMHEHNs CEPBI. bubnmoreka [JOK
Oco0eHHOCTH CBOWCTB CEpHOM KUCIOTHI Keanmopuym https://m.edso0.ru/8cfa2548
53 IIpakTuyeckas pabora Ne 5. Pemenue bubmmorexa LIOK

https://m.edsoo.ru/0afb05e4
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SKCIIEPUMEHTAIbHBIX 3a7a4 1o Teme "Cepa u eé
coeguHenus" Keanmopuym

A30T: HaXOXJACHUE B IPUPOJIE, CIIOCOOBI OJIYUCHHUS,

bu6mmoreka [IOK

o4 3UUYECKUE €cKue CBoicTBa. A aK
(U3HICCKHE 1 XUMHUECKHE CBOHCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnoponcoaepxaiiue coequHEHHs a30Ta.
55 0co6 POACOACH le a N bu6mmoreka [IOK
COOEHHOCTH CBOMCTB a30THOM KHCIIOTHI https://m.edsoo.ru/e2965afe
Keanmopuym
56 [Ipumenenue a3oTa v €ro coeuHEeHU. A30THbIE bubnuoreka [IOK
yInoOpeHus https://m.eds00.ru/129f5059
dochop: HaxXOXKICHHUE B IPUPOJIE, CIIOCOODI
. bubmuorexa [JOK
57 MoJIydeHus1, GU3NYECKUEe U XUMUYECKHE CBONCTBA.
https://m.edsoo.ru/9a6b43ec
®ocdunst u pochun
58 Oxcunsl hocdopa, pochopcoaepxaiine KUCIOTHI. bubnuorexa [JOK
Conu dochopHOil KUCIOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue ocdopa u ero coeAMHEHUH. bubnnoreka [JOK
docdopHbie y1oOpeHus https://m.edso0o.ru/a218070a
IIpakTryeckas pabora Ne 6. Pemenue
" bubnuoreka [IOK
60 IKCIIEPUMEHTAILHBIX 33124 10 TeMe "A30T U
https://m.edsoo.ru/8175ac3f
dbochop u ux coenunenust" Keanmopuym
VYrneposa: HaxoXJIeHUE B PUPOJIE, aJUIOTPOIHBIE
61 Mo ubUKaIK; (PU3NYECKHEe U XUMHUYECKUE bubnuorexa LIOK
Hv T https://m.edso0o.ru/1eb19f9e
CBOWCTBa, MPUMEHEHUE
62 Oxkcun yraepona(ll), okcun yrnepona(lV), yronpHas bubnuorexa [JOK
KHUCJIOTa U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemrenue 3a1a4 pa3inyHbIX THITOB bubmmorexa [OK

https://m.eds00.ru/6029b609
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Kpemuuii: Haxox1eHue B MPUPOJIE, CIIOCOOBI

bubmuorexa [JOK

64
noydeHus1, GU3NIeCKue U XMMHUYECKUE CBOMCTBA https://m.edso00.ru/143558ab
65 Oxkcun kpemuus(1V), kpeMHueBas KUcnoTa, bubnnoreka [HOK
CUJIMKATBI https://m.edso00.ru/3170e7bl
[Ipumenenue kpeMHUs U ero coeuHenuit. CTeKIo bubmorexa [JOK
66 ' ’ https://m.edso0.ru/393cdac0
CrO TOJYHCHHE, BIB! CTEKIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [TOK
AP https://m.edsoo.ru/b624f801
68 Cuctematu3zanus 1 0000IIeHNe 3HAHUH 110 TeMe bubnnorexa [HOK
"Hemertayner" https://m.edso0.ru/6e864db5
bu6mmoreka [IOK
69 K 0 "H "
OHTpoOJIbHAs paboTta mo TeMe "Hemeramsl https://m.edsoo.ru/d0484CT6
AHanus pe3ynbTaToB KOHTPOJIbHON paboThI, bubnnorexa [HOK
70
KOPPEKIIHS OIIHO0K https://m.edso00.ru/2b7e9510
[Tonoxxenne metaiuioB B [lepuoanyeckoii cucreme
71 XUMHUYECKUX JIeMEHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa [JOK
' P https://m.eds00.ru/9839c16¢c
AJIEKTPOHHBIX 000JI0YEK aTOMOB METAIIIOB
79 O6mue ¢pusznyeckue cBOCTBa METAIJIOB. bubnmnoreka [JOK
[IpumeHeHne MeTalIoB B ObITY M TEXHUKE https://m.edsoo.ru/51dac9d3
bu6mmoreka [JOK
73 .K
Cnnasel MetaioB. Kopposust MeTanioB httos://m.edsoo.ru/42b872e3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmmorexa [JOK
A&P https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUECKHUNA PSi/I HAMIPSKEHUH METAIJIOB. bubnmnoreka [JOK
O61m11e criocoObl MOTyYeHHUS METAJIOB https://m.edsoo.ru/94eb377a
76 OOm1ast xapakTepucTiKa MeTauioB |A-rpymisl bubmmorexa LIOK

https://m.edsoo.ru/el2c26b3
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[Teproanueckoit CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.
Harpwuii u xanuii: monydyeHue, Gpu3ndeckue u
XUMHUYECKHUE CBOKCTBA, IPUMEHEHUE MPOCTHIX
BEILIECTB U UX COETMHEHUI

O6mas xapakrepucTika MetaiioB ||A-rpynmst
[Teproanueckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

77 Marusuii 1 KaJaplluid: MoaydeHue, GUu3nIecKue u bubmorexa LHOK
o yi ’ https://m.edso00.ru/7c3e49c0
XUMHUYECKHUE CBOICTBA, MPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COCAMHEHUMA
78 JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS bubnnorexa [HOK
Keanmopuym https://m.edsoo.ru/c74bfae9
AnroMuHU: ony4yeHue, pusndeckre u XuMHYECKre bubnuorexa [JOK
79 .
CBOMCTBA, IPUMEHEHUE https://m.edso0.ru/0e79b266
AmdoTepHbIe CBOWMCTBA OKCHA U THPOKCHIA
80 QTFOMHUHWS, THIPOKCOKOMITIICKCHI aTFOMUHUS, X bubmmorexa [JOK
» THAD ’ https://m.edso0.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue
82 AKCIIEPUMEHTATBHBIX 33/1a4 1o Teme " MeTanibl bubnorexa LIOK
P " https://m.edsoo.ru/27a4af43
TNIaBHBIX oArpynn" Keanmopuym
OO6m1ast XxapakTepruCTHKa METAJIJIOB TTOOOYHBIX
83 noarpynn (b-rpynn) I[lepuonuyeckoii cuctemsl bubmmorexa [OK
pyn Py P https://m.eds00.ru/610d7431
XUMHUYECKUX HJIEMEHTOB
84 dusnyueckre 1 XMMUUIECKHE CBOMCTBA XpoMa B €T0 bubnmoreka [JOK
COEMHEHHH, X MPUMEHEHUE https://m.eds00.ru/9911bef3
85 Baxwnerimme coennHenusa maprasuna. [ lepmanranar bubnuorexa [JOK

Kajius, €ro OKMCINTCIbHBIC CBOMCTBA

https://m.eds00.ru/039d69c8
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duznueckre 1 XUMUYECKUE CBOUCTBA JKeJie3a U €ro

86 coenuHeHuil. [lomydyeHre u MpuMEHEHHE CIIJIaBOB bubmmorexa [JOK
8 ' i P https://m.edsoo.ru/1b7f8741
xKenesa
87 DOuU3nYeCKre 1 XUMUUYECKUE CBOMCTBA MEJIU U €€ bubmuorexa [JOK
COEAMHEHHH, UX IPUMEHEHUE https://m.edsoo.ru/2bc0f954
dusnyeckre 1 XMMUYECKHE CBOMCTBA ITMHKA U €T0
88 COCIMHCHM, NX TPUMEHEHUE. I MIPOKCOKOMILIICKCHI bubmorexa LHOK
A ’ p - HAp https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTuueckas pabora Ne 8. Pemenue
" bubnuorexa [JOK
89 AKCIICPUMEHTAIIbHBIX 3a7a4 1o Teme "MeTtasuibl
" https://m.edsoo.ru/a6e352ea
mo0oYHbBIX oArpynn" Keanmopuym
90 Pemrenue 3amay pa3aMvHBIX THIIOB bubmorexa LHOK
A& https://m.edso0.ru/a8b83d83
o1 O06o0011eHne U cucTeMaTu3aus U3y4eHHOTO bubnnorexa [JOK
Marepuaia no reme "Metamib" https://m.edsoo.ru/e91fe975
bu6mmoreka [IOK
92 KontponbHas padora mo teme "Mertaisr"
p p https://m.edsoo.ru/83f63ea3
93 AHanus pe3ynbTaToB KOHTPOJIBHOM paboThI, bubnnoreka [JOK

KOPPEKIHs OIUO0K

https://m.edsoo.ru/9ebff2fd

Pa3gen 3. Xumusd " ;Ku3HbL

Poinb xumum B oOecrieueHU YCTOﬁqHBOFO Pa3BUTHA

bu6mmoreka [IOK

94 yenoBevecTBa. [loHsATHE O HAYYHBIX METO/IaX
i A https://m.edsoo.ru/080fe1f0
WCCIIETOBaHMS BEIIIECTB
Hay4nble mpuHIAIIBEI OpraHU3alid XUMUYECKOTO
95 npou3BoacTBa. [IpoMbIIEHHEBIE CLIOCOOBI bubmorera [JOK
P P N https://m.edsoo.ru/2e45a44f
MOJTyYeHUs] BaXKHEUIIINX BEIIECTB
96 XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOMIEH cpepl U bubmmoreka [JOK
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€ro MoCJICACTBUA

https://m.edso0.ru/9f11bf51

97 XUMUA U 370pOBbE YesOBeKa. JIekapcTBEeHHBIE 1 bubnnoreka [HOK
CpeacTBa https://m.edso00.ru/a6552721
08 Xumus munu. Poab xuMuu B o0ecrieueHnu MUIIEBON 1 bubmuorexa [JOK
0€e30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napgromMepHbie CpeICTBa. 1 bubmumoreka [IOK
BbriToBas xumus https://m.edsoo.ru/da42d5a9
100 XuMus B CTpOUTENIbCTBE. BaxkHelue 1 bubnnoreka [JOK
CTPOUTEIIBHBIE U KOHCTPYKIIMOHHBIE MaTEPHUAIIbI https://m.eds00.ru/61e69003
101 XUMHS B CENbCKOM X03s1licTBe. Oprannueckue u 1 bubnuorexa [JOK
MUHEpaJbHbIE YI00peHus https://m.edsoo.ru/fd39587d
102 Cucremarusanuus 1 0000I€eHUE 3HAHUH 10 TEME 1 ng:;;f;?ogg};b 979c70
OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102

YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBEHBIE MATEPUAJIBI 1JI51 YHEHUKA
» Xumus; yrinyonennoe ooydenue, 10 xinace/ Epemun B.B., Ky3ssmenko H.E., Tepenun B.U. u ap.; non penakuueii Jlyauna B.B. O6mectBo ¢ orpannyeHHON

OTBETCTBEHHOCTHIO «/IPODAY; AkinonepHoe o61iectBo «M3narensctBo «IIpocBereHue»

» Xumust; yrinyoaenHnoe ooydenue, 11 knacce/ Epemun B.B., Kyssmenko H.E., Ipo3noB A.A., u np.; nox penakuueit Jlynuna B.B. O0mecTBo ¢ orpannueHHOR

0TBETCTBEHHOCTHIO «/IPODAY; AximonepHoe o61iectBo «M3narensctBo «IIpocBenienner

METOJUYECKUE MATEPUAJIBI J1 YUUTEJIA
1. O6mas meroanka o0y4enus xumuu B mkoie / P. I'. sanosa, H. A. I'opoguioa, [1. 1O. Jlo6potun u np.; mox pexn. P. I'. UBanosoii. — M.: [Ipoda, 2008. — 319 c.
(Poccuiickas akagemus o6pazoBanus — yunrtemo). A.A. KaBepuna, P.I'. IBanosa. I'nn. HopmaTtuBHas 6a3za XumMudeckoro oopa3oBaHusl B CpeAHEH LIKOJIE.
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2. Xumusi. Perienue 3a1aHnii OBBIIEHHOTO U BEICOKOTO YPOBHS CIIOKHOCTH.
Kax nomxyunts MakcuManbHbIH 6amt Ha EI'D: yueb. mocobue / A. A. KaBepuHa,

I'. H. Monuanoga, H. B. Cupunenxona, C. B. CraxanoBa. — M.: Untemnext-LienTp,

2015. -216c.

3. 3. Hoo6potun M. HO. Konrponupytomiast QyHKIUS MKOIBHOIO XUMUYECKOTO KCTIepuMeHTa // Xumus B mkoine. — 2017. — Ne 3.

4. Epeirun I, I1., lHumkus E. A. MeTtoauka perieHus 3a1a4 1o XUMHH; yue0. ocooue i CTYIACHTOB TIe]l. HH-TOB 10 OnoJI. ¥ XxuM. crell. — M.: IIpocBeienue,
1989. - 176 c.

5. 3notaukoB O. I'. XuMuueckuit skcepuMeHT Kak cnenrpuieckuii Meton oOyuenus // [lepsoe centsiops. — 2007. — No 24.
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HHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU MHTEPHET
Bbu6nmoreka IJOK



