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MOSACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHUs» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoii
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIyOJIEHHOTO H3yYEHUS 3aHUMAET Ba)XHOE MECTO B
CUCTEME ECTECTBEHHO-HAyyHOro oOpa3zoBaHus ywamuxcsi 11 kmacca. M3ydenue
npeaMera, peaausyeMoe B YyChnoBUsIX JIuddepeHInpoBaHHOTO, NPOPUIBLHOTO
oOydeHusi, MpU3BaHO oOecmeunTh O0IEe00pPa30BATENBbHYI0 M OOLIEKYJIBTYPHYIO
MOJTOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJIA aJanTaluyd uX K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM KU3HU B COIUYME, a TAKXKe JIJISl POIOHKEHUST 00yUeHUS
B OpraHu3anusx npodeccuoHaIbHOrO 00pa30BaHMs, B KOTOPHIX XUMHS SBIISICTCS
OJTHOU U3 MPUOPUTETHBIX JUCIUILINH.

B mnporpamme no XMMHM Ha3HAuY€HUE TMpeaMeTra «XHUMHS» IOJy4aeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOIIME BBIMOJHSAEMBIE MPOrPaMMOM 110
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHUE: MNPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH OOpa30oBaTENIbHBIX IOCTHXKEHHM OOydarolmmxcs B
pamMKax MTOTOBOM arrectanu B (GoOpMe E€IMHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIe U 3a/lay U3y4eHUsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXKE C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTAaHOBJIEHHOM MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIyOJNEHHOrO U3yYEHHs HamnpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 95Toll CBs3M wM3yueHHE MpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonansHoro oopasoBanus. Hapsamy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 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» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHHUH HA OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojHseTcs  (HOpMUpOBAHMEM  TIpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONPOcaM 00 3JIEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeill cucrteme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeiIMeTa B JAaHHOM Cllydyae akLeHT OyneT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K IPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il HW3Yy4CHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEaMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleYeHnn pPalrOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUM, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CHCTEMax, 00 00X
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMUMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAaHMEM U  IepepaboTKoi
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKOM JICATEITBHOCTH M MMOBCEIHCBHOM KH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO U TIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIbTYpPhI, IPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTIyOJICHHOM
YpOBHE cpenHero obmero obpazoBanus, cocraisier B 11 xkmacce — 102 gaca (3
yaca B HEJIEII0).



COAEPXKXAHUE OBYUYEHUA
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX 00OJIOYEK aTOMOB, KBAaHTOBbIE UMCIAa. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Knaccudukanus XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOUTAJISIM.
OJNeKTpOHHBbIE KOHPUTYpALIMH aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JEKTPOHHbIE KOH(HUIYpaLlMH HOHOB.
DNEeKTPOOTPULATENBHOCTb.

[leprognueckuil 3akoH U I[lepuoanyeckasl cucreMa XMMHAYECKUX 3JIEMEHTOB
J.A. MengeneeBa. CBsi3b nepuoguveckoro 3akoHa u Ilepmoanueckoil CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IPOCTBIX M CIOXKHBIX BEIIECTB II0 TIpynnaM H IEepUoJaM. 3HayeHUe
nepuoauueckoro 3akoHa /[.M. Meunneneesa.

XumMuyeckass CBs3b. BuHIbl XUMHWYECKOW CBA3U: KOBAJEHTHAsl, HWOHHA,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKLENTOPHBIN. DHEPTHs U JUIMHA CBsI3U. [10JIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOM cBs3u. KparHble cBs3u. Bogopoanas cBA3b.
MexMOoneKysapHbIe B3aUMOECHCTBHUS.

BaneHTHOCTP M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b JJIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (HA MPUMEPE COECTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHne 0 KOMIUIEKCHBIX coequHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JMIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUU.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemecTtBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOE€HHs. Tl
KPUCTATMYECKUX PEIETOK (CTPYKTYp) ¥ CBOMCTBA BEILIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHHble pactBopsl. IIpencrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALMKM pPaCcTBOPOB:
MaccoBasi JOJIsl BEHIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpalusa. HacelleHHble u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHU4YECKUX BelecTB. TpuBHUATIbHBIC
HAa3BaHMs OTIAEJIBHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanums XuMHUECKMX peakui B HEOPraHWYECKOW M OpraHU4eCcKOu
XUMHH. 3aKOH COXPAaHEHHUS MAacChl BELIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
SHEPrUM MPU XUMUYECKUX peakiusx. TernoBbie 3Q(PeKTsl XUMUYECKUX PeaKLui.
TepMOXUMUYECKUE YPABHEHUS.



CKOpOCTh XMMHYECKOW pEaKIuy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (haKTOPOB.
['oMoreHHbI€ U TeTeporeHHble peakiuu. Katanus u kataau3aTopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4IecKkoe paBHOBecre. KoHcTanTa
XUMHYECKOTr0 paBHOBeCcHUS. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [latense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0bIe BJIEKTPOIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [lpoliecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX MPEBpAILCHUI:
pa3lioKEHHUE TMEPOKCUJAa BOJOPOJa B MPUCYTCTBUM KaTajlu3aTopa, MOJENU
KPUCTAUTNYECKUX PEHIETOK, TPOBEJCHUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eiieHre
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIIASHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOW pEaKIMU M TOJOKEHHE XHUMHYECKOTO
paBHOBECHSI.

Heopranuyeckasi xXummusi.

[lonoxxenne HemetamioB B Ilepuogndeckoil CUCTEME XHUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAUIOB (Ha MpUMEpe KHUCIOPOJa, CEpPhI,
dbocdopa u yranepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonIMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOdydyeHus, (U3HMYECKUE U
XUMHUYECKUEe CBOMCTBA. ['asoreHoBOo0pobl. BaxkHeime KuCIopoacoaepKaline
COEJIMHEHHUS ranoreHoB. JlabopaTopHble ¥ TPOMBIIUIEHHBIE CIIOCOOBI MOJyYEHHUS
rajgoreHoB. [I[pumeHeHune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOTyYCHHUS
kuciopoaa. Ou3nueckue U XMMUYECKHUE CBOMCTBA M MPUMEHEHHE KHUCJIOpoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxaenue B TpUpOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cymbbumasl. Oxcupn cepboi(1V), oxcua
cepol(V1). CepHucras m cepHas KHCIOTHI M HUX coid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIIOTHI. [IpuMeHeHne cepol U €€ COCIUHEHUN.



Azor. Haxoxxaenume B mpupoje, CHocoObl NOMydyeHHUs, (QU3UUecKHe u
XUMUYECKHE CBOMCTBA. AMMMAK, HUTpUIbl. OKCUIbI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL. [IpuMeHeHune a3ora
U €r0 COeIMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl dochopa, dochopuas
kuciota u e€ comu. I[lpumenenue ¢ocdopa m ero coemuHeruit. DocdopHbIE
yno0peHus.

VYrinepoa, HaxoxIeHWE B OpuUpoje. AJUIOTPONHbIE MOAU(PUKALUU.
duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yrinepoaa(ll), oxcun yraepona(lV), yronpnas kuciota u e€
COJIM. AKTUBUPOBAHHBIN yTrojb, afacopOuus. DymnepeHsl, rpadeH, yriepoHbie
HaHOTPYOKHU. [IprMeHeHne MmpocThiX BEMIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €T0
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEKI0, ero NOJIy4YeHUe, BUIbI CTEKIIA.

[Tonoxenue MerauioB B Ilepuonyeckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aTroMoOB MeTauioB. OOrue
¢u3nueckue cBoKcTBa MeTawioB. IIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

ONEeKTPOXUMHUUYECKUNA psAld  HampspkeHud MeTtayuioB.  OOmme  crnocoObl
NOJIyYEHUS METaJIOB: TUAPOMETAILTYPIUs, MAPOMETAITYPIus,
anekrpoMmeraiutyprusi. [lonsatue o koppo3uu MmetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Oo6mas xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX OdJeMeHToB. Hatpuii u kanuii: mnomydeHue, GU3MYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB U UX COCINHEHU.

Oo6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHEe U
XUMUYECKUE CBOMCTBA, NMPUMEHEHHE IMPOCTHIX BEIIECTB M HX COEIUHEHUU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJroMuHU: noyydeHue, pusndeckre 1 XMMHUUECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOT0 BEIIECTBAa M €ro coeauHeHUW. Am@oTepHble CBOMCTBA OKCHAA U
TUAPOKCU]IA ATFOMUHUS, THIPOKCOKOMIIIEKCHI aJIFOMUHUSL.

OOmasi xapakTepucThka MeTauioB To004HBIX moarpynm  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.



du3nyecKkue U XMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomatsl, HX
OKHCIIUTEIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

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

du3nyecKue U XUMUYECKHE CBOMCTBA JKelie3a U ero coequHeHuil. OKCUIbI,
ruapokcuasl U conu xkeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHue Kene3a
U €r0 CILIABOB.

Pusnyeckrue 1 XUMHYECKUE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSUHCHUM.

[Munk: momydenue, (pusMueckue M XUMHUYECKHME CBOHCTBA. AmdoTepHbIe
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
M3yueHHe OoOpaslloB HEMETAJUIOB, FOpeHue cephl, gocdopa, xeie3a, MarHus B
KUCJIOPOJIC, M3Yy4YEHUE KOJUICKIMU «MeTaulbl W CIUIaBbD», B3aUMOJICUCTBUE
MICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJI€3a C pacTBOpPAMH KHUCIOT U
nieI0ueid, KaueCTBEHHBIE PEaKIIMu Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJJIOB, B3aMMOJIEUCTBUE THUIAPOKCHUIOB AIOMUHUS U IIUHKA C
pacTBOpaMH KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTtaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XUMHUSA U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yeioBedecTBa. [lonsTue
O Hay4YHbIX MeETOoAax IIO3HAaHUS M METOJIOJOTUA HAy4YHOTO HCCIIEIOBAHUS.
HayuHble puHLIKIBI OpraHU3alui XUMHUYECKOTO IPOU3BOACTBA. [IpoMbIlIeHHbIE
CrocoObl TTOTYYEHHUsI BXXHEUIIIUX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIUIaBOB. XUMHUECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKON 0€30MacHOCTH.

XuMusi ® 340pOoBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, THUILEBbIe J00aBKU. Pojib XuMuu B
o0ecrieyeHnH MHIEeBOM 0€30MaCHOCTH.

Kocmetnueckne u mapdromepHbsie cpenactBa. beitoBas xumwms. [IpaBuna
0€30macHOr0 MCMOJB30BaHUSl TPENaparoB OBITOBOW XWMHUHW B TIOBCEIHEBHOU
YKU3ZHHU.



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

XuMus B CEIbCKOM X03sicTBE. OpraHnyecKkre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPaCKu, CTEKJIO, KE€paMHKa.
Marepuansl AJ1s 31eKTpOHUKH. HaHOTeXHOIOTH Y.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIMU BEIISCTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMM, €CIU OJHO U3
BEIIIECTB HMMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlunM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C OMNPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEMIECTBA, MAaCCOBOM JOJA © MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPAacCTBOpE, JOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOIled u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHallu3, CUHTE3, Kiaccudukaius, nepuoguIHOCTh, HAOJIIO/ICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUIN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
1 MUKPODJIEMEHTBI, OCJIKH, JKUPBI, YIICBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIC
MaTepualibl, CENIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHUYECKHUX
MpenapaTtoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEpPUATIOB, AJIECKTPOHHA
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSATEIILHOCTHA U CaMOOIPECICHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaTBl OCBOCHUA TNpeaMeTa «XHMUS» OTPAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U MIPABOIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B TIOJYYEHHU U TMOCIEAYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAILHOTO MPUPOAOTIOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3pl MaTepUAIbHON KyJIbTYpbl, B PpEUICHUH TJI00ATIBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUHN, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBbIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUICHUWM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
peaxkuuu;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTH;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBI, (OpMYJbl, aOOpEeBHATYPBI, HOMEHKIIATYPY;
UCITI0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUATIOTa W/UTN
JMCKYCCHH, BBICKA3bIBATh UIeH, POPMYIMPOBATH CBOU MPEJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMM IIPH BBITOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOTHI MO MCCIICTOBAHUIO CBOWCTB
W3Y4aeMbIX BEIIECTB, peaau3alui yueOHOTO MPOeKTa, U (POPMYyIUPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X07Ie 00CYX IeHUS 1 0OMEHA MHCHHSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
JEATEIIbHOCTh, OMNpenensas €€ [eau M 3aJadyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBITIOJTHEHWU Y4YE€OHBIX U HCCIENOBATEIIbCKUX 3aJ7ay, BbIOMpaTh HauboJiee
b dEeKTUBHBIN CcrMOCO0 MX pemieHus ¢ y4ETOM TOJyYeHHUs HOBBIX 3HAHUM O
BEILIECTBAX U XMMHUUYECKUX PEAKIUAX; OCYIIECTBISATh CAMOKOHTPOJIb AEATEIbHOCTH
Ha OCHOBE CaMOaHajn3a U CAaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUS MMPOTPAMMBI IO XUMUM Ha YIi1yOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUS BKIIOYAIOT CHEUPUYECKUE
JUTsl yaeOHOTro npeaMeTa « XUMUs» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUN
M0 OCBOCHHIO, MHTEPIPETALMU U TTPEOOPa30BAHUIO 3HAHUM, BUJIBI JACATEILHOCTH
MO TOJYYEHHUI0 HOBOT'O 3HAHUS W NMPUMEHEHHMIO 3HAHUN B PA3JIUYHBIX YYEOHBIX
CUTyalusX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAIlUsAX, CBSI3aHHBIX ¢ XUMuUeH. B
NporpaMMe IO XUMHUHM TPEAMETHBIE PE3YyJbTaThl MPEICTABICHBI MO TOJaM
V3y4CHUS.

[IpenMeTHble pe3yNabTaThl OCBOCHHUS Kypca «OOIas M HeopraHuveckas
XUMUS OTPaKaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABIECHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW MPHUPOJbI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
pa3BUTHUSI, B pEUICHUU MPOOJIeM SKOJOTHMUECKON, DHEPreTUYECKON M MHIIEeBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHWHU HOBBIX MaTEPHAOB, HOBBIX
HMCTOYHUKOB JHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOIOIOIH30BAHUS, B
dbopMHpOBaHUN MHPOBO33PEHHUS W OOl KyJbTypbhl 4YeEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEGHHUS K CBOEMY 3J0POBBIO M TPUPOJIHOU

cpene;



BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS — XUMHUYECKUH OJJIEMEHT, aToM, SApO aroMa,
U30TOIBI, JIEKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpuUAM3alusi aTOMHBIX OpOuWTajei, HOH,
MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasd CBA3b (KOBAJIECHTHAs, HOHHAs, MeETaJuIMYecKas, BOIOPOIHAs),
KpUCTAJUINYECKAsT PEMIETKA, XHMHUYECKas pEeakuus, pacTBOpP, JJIEKTPOJIMTHL,
HERJIEKTPOJIMUTHI, DJIEKTPOJUTHYECKAs JOUCCOLUMALMS, CTENEHb JUCCOLMAIUU,
BOJIOPOJIHBIM TIOKAa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIIOBOM 3ddexT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS JIJIEKTPOIMTHYECKOW IHCCOLMALUHU, NEPHUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MPEBPAILEHUS] SHEPTUU NPU XMMHUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIHUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHU SI3BIK
XUMHH, MHPOBO33PEHYECKUE 3HAHWs, JEXKAIME B OCHOBE IOHMMAaHUsA
IPUYUHHOCTA W CHCTEMHOCTM  XUMHYECKUX  SIBIICHHM;  COBPEMCHHBIC
IIPEACTABICHUS] O CTPOCHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTAaBICHUS O MEXaHU3Max XHUMHYECKHUX
peakuui, TEPMOJUHAMUYECKMX UM KUHETHUYECKUX 3aKOHOMEPHOCTSIX  HUX
IIPOTEKAHMS, O XUMHUYECKOM DPaBHOBECHM, PACTBOPAX M IUCIEPCHBIX CHCTEMAX;
(aKTOJOTMYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0OE€30IacHOM
WCIIOJIb30BAaHUU BAXKHEHIIMX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN
NEATETbHOCTH  YeJOBEeKa, OONMX  HAyYHBIX  NPUHIUIAX  XHMHUYECKOTO
IIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX NPEBPAIICHUN;

C(OPMUPOBAHHOCTh YMEHMsI HCIIOJIB30BATh XUMHUYECKYIO CUMBOJIMKY MJIs
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTH YMEHHUS OTNPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHUSX, BUJI XUMUYECKON CBSI3M (KOBAJICHTHAs,
WOHHAsi, METaJInYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOM  PpEelETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALINYECKON pemeéTku, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;



cOPMUPOBAHHOCTh ~ YMEHHH:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3INYHBIM MMPU3HAKaM (YHCILY
U COCTaBYy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, U3MEHEHHUIO
CTENIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALIUN
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHSI PACKPHIBATh CMBICI MEPHOINYECKOr0 3akoHa /.
U. MenneneeBa 1 JEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEpHU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XMMHYECKHX OJJIEMEHTOB ME€PBOr0O—YETBEPTOTO MNEPHOIOB
[lepnommueckorn  cucremsl .M.  MenneneeBa,  UCHoONb3ys  IOHATHA
«IHEPTEeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOIYPOBHW», «S-, P-, d-aTOMHbIC
opOUTaIN», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX
coeuHeHWd 1o nepuogaM u rpynnaMm Ilepumonmueckoit cucremsr [ H.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX 3JIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILLIECTBOBAHHE TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIIECTBAMH C
IIOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

C()OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHCIMTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca
TUX pPEAKUUH; peakuuid HMOHHOTO OOMEHa MYyTEM COCTaBIIEHUS HUX MOJIHBIX M
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakUMil  TUAPOIW3a;  PEaKIui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMUHMUS);

C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEAKIHUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
W3MEHEHUS! CKOPOCTH XHMMHMUYECKOW pEaKIUu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTOpoB, a Tak)Ke XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI IO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuHuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEaKluHu,
JeXallue B OCHOBE MPOMBIIUICEHHOTO MOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
oOlIue HayyHble MPUHLUINBI XUMHYECKUX TPOU3BOJCTB; LEIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHUUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C(OPMUPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NMO3HAHUA SIBJICHUM NpuUpoabl — HAOIIOJEHHE, W3MEPEHHE, MOJEIUPOBAHUE,



HKCIIEPUMEHT (PEaTbHBIN U MBICJICHHBIN ), UCTIOJIH3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTH 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIIEIOBAHUH BEIECTB
U s OOBSICHEHWS XHMHYECKUX SIBJICHUN, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B IIOBCEIHEBHOM KU3HU;

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIATh B3aUMOCBSA3b XMMUUYECKUX 3HAHUU C
MOHATUSMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
00J1€€ OCO3HAHHOIO MIOHUMAHUS MAaTEPUAIBHOIO €IMHCTBA MUPA;

cOPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUN «MaccoBas JI0Js BEIIECTBA B PACTBOPE» U «MOJSIPHAsT KOHIICHTPAIUS»;
MaccChl BEUIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 yYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEIJIOBOrO 3(deKra
peaklyy; 3HAYECHHUS BOJOPOJHOIO TOKA3aTeNsi pPacTBOPOB KHUCIOT M LIENOYEH C
U3BECTHOM CTENEHbIO UCCOLMALMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJYKTa PEAKIMHU, €CIIM OJIHO M3 MCXOJHBIX BEIECTB JaHO B BHJIE PAcTBOpa C
ONpe/IeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); JOJIM BBIXOJA MPOJYKTa pEaKIHH; OOBEMHBIX OTHOLIECHUUN
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUH  JKCIEepUMEHT  (IpOBEIEHHE  peakiuil  MOHHOTO  OOMEHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEICICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAUKATOPOB, H3YYECHUE BIIHSHUS
pa3uyHBIX  (PAKTOpPOB HA CKOPOCTb XHMHUYECKOW pEaKIMu, pEeIICHUe
OKCIIEPUMEHTAJILHBIX 3a7ad 1o Temam «Metammey u  «Hemeramnsy) ¢
coOJI0IeHHEM TIpaBUJl O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTaBISATH B
paznu4yHOi (opMe pe3yiabTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TIOJIb30BaAHUS XUMHUYECKOM
nocyaol W JabopaTopHBIM O00OpyAOBaHUMEM, OOpalleHUs C BeEIIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIMSMH TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUYECKUX
OMBITOB, JKOJIOTUYECKH IL€JIECO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JEATEIbHOCTH B LEJSAX COXPAHEHUS CBOETO 3J0POBbs, OKPYXKAOWIEH NPUPOAHOU
Cpelbl M JOCTH)KEHHMS €€ yCTOWYMBOIO Pa3BUTHs, OCO3HABAaThb OMNACHOCTH
TOKCHYECKOTO JCHCTBUS HA YKUBBIC OPTaHW3MBI OINPEACICHHBIX HEOPTaHWMYECKHUX
BEIIECTB, MOHMUMas cMbIcs nokazarens [1K;

c(hOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpencTBa MaccoBoi nudopmanuu, MIHTEpHET U Apyrue), KpUTHIECKU



aHaAJIM3UPOBATh XUMUYECKYIO0 MH(pOpPMAIIUIO, IepepadaThiBaTh €€ U HUCIOJIb30BATh
B COOTBETCTBUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KUIIACC
KoaunuecTBo yacos
HanmeHnoBaHMe pa3ae/ioB U TeM
Ne i/m Kourposbubie IIpakTHyeckue
nporpamMmmsl Bceero
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crtpoenue atoma. [lepuognueckuit
11 3akoH u [lepuoanueckas cucrema 9 1 0
' XMUMHAYECKHX daementos 1. 1.
Meneneena
CrtpoeHue BeniecTna.
1.2 P 11 1 0
MHuoroo6pasue BeuecTB
13 XUMHUYECKUE PEAKIITNH 19 1 3
Utoro no pazneny 39

Pasnen 2. Heoprannueckasi xumusi

2.1 Hewmerauiet 31
2.2 Merasuist 23
Utoro no pazneny 54

Pazgea 3. Xumusd " s;Ku3HbL

MeTobl T03HaHMS B XUMUH.
3.1 9 1 0

XUMHUS U KU3Hb

Hroro no paszneny 9

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 6 8




IHHOYPOYHOE IINTAHUPOBAHHUE
11 KITACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH
aJIEMeHT. MI30TOoIEI

KoauuecTBO 4acoB

Bcero

Kountpo

JIbHbIC

padoTshI

IIpakTu

YeCKHue

padoTsbl

CtpoeHue 3JIeKTPOHHBIX 000JI0UY€K aTOMOB,
KBaHTOBBIC YUCIIA

Knaccuukanus XuMU4ecKux JIeMeHTOB (S-,
p-, d-, f-a;1eMeHTHI)

PacnpenencHue 371eKTPOHOB IO ATOMHBIM
opOuTaIIM

DNEeKTPOHHBIE KOH(PHUTYpALUK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSIHUU

DNEeKTPOHHBIE KOH(PHUTYpaIuy HOHOB.
DNeKTPOOTPULIATETLHOCTh

[Tepuoanueckuii 3axoH u [lepuoanueckas
cucTeMa XumMuueckux anemeHTos 1. U.
MemnpeneeBa, CBsI3b C COBPEMEHHON Teopueit
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CIIOKHBIX BEUIECTB MO IPYIIAM U
nepuoiam

Cucrematusanusa 1 0000IIIeHNE 3HAHUH 11O
TEME

10

Buipl xumuueckon cBa3u. MexaHu3Mbl
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonoponnas cBa3p. MexMOIIEKyIsIpHBIE
B3aUMOJEICTBUSA

11

12

13

BaneHTHOCTP U BaJIEeHTHBIE BO3MOXKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOMN CTPYKTYPBI
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOECHUEM

IIpencraBieHnst 0 KOMIUIEKCHBIX
COEMHEHMSX: COCTaB U HOMEHKJIATypa
BemectBa MonekyaspHOro u
HEMOJIEKYJISIPHOTO CTPOEHHUs. THIIBI




14

15

KPUCTAININYECKUX PELIETOK U CBOMCTBA
BEIIECTB

[ToHsATHE O AUCHIEPCHBIX CUCTEMAX.
IIpencraBneHue o KOJJIOUIHBIX PACTBOpaxX
HcTuHHBIE pacTBOPHI: HACHIIIECHHBIE U

HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucrannoruapats

16

17

18

CriocoObI BEIpaKEHUST KOHIICHTPAITUU
pacTBOpOB

Pemenue 3a1a4 ¢ uCnosib30BaHUEM MOHSITUN
""MaccoBast 107151 paCTBOPEHHOTO BelecTna’,
"MossipHast KOHIEeHTparus'"

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

19

Cucremarusanys 1 0000IIEeHUE 3HAHUMT 110
TEME

20

KonTponbnas padota no temam "CtpoeHue
aroma. [leproanueckuii 3aKOH U
HepI/IOZ[I/ILIeCKaﬂ CHUCTEMAa XUMHUYCCKHUX
anemenToB /. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTooOpa3ue BemecTs"

21

Knaccugukanus XuMIUeCKuX peakiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILECHNS SHEPTUU TIPH
XUMHUYECKHUX PEaKLUIX

22

23

TennoBsie A3 (HEKTh XUMUYECKUX PEaKLUH.
TepMoxumuueckue ypaBHEHHS

Brruncienus no YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

24

CKopocTh XMMHUYECKOH peakuuu, eé
3aBHCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Karanu3 u xaTanusaropsl

25

26

27

['oMoreHHsbIe ¥ reTeporeHHbIE peakuu

ITpakTuyeckas padora Ne 1 o teme
"BiusiHue pa3nu4HbIX (GaKTOPOB Ha CKOPOCTh
XUMHYECKON peakiun”

OObpaTtumble U HEOOpATUMBbIE PEaKLIUU.
XHUMHYECKOE PaBHOBECUE

28

[IpakTuueckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha




10JIO)KEHNE XUMHUYECKOTO PaBHOBECHS"

29

30

DnexTpoauTuyeckas aucconuanus. CuibHbIe
u ciabbie A1eKTposnThl. CTeneHb
JUCCOLUAIUU

Nonnoe npoussenenue Bojpl. Cpeaa BOIHBIX
pactBopoB. Bomopoausbrit mokasarens (pH)
pacTtBopa

31

32

33

I'mpponus coseld. Peaknuu, nporekaroniye B
pacTBopax EKTPOJIUTOB
[IpakTrueckas padota Ne 3 o Teme

"XUMHUECKHE PEaKIMU B pacTBOpax
31EKTPOJIUTOB"

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuu.
Bakneinine oKUCIMTEIM U BOCCTAHOBHUTEIIH

34

MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
Oananca

35
36

DNEeKTPOIN3 PACTBOPOB U PACIIABOB BELLIECTB

Pemenue 3amau PAa3JIMIHBIX TUIIOB

37

38

Pemenne 3aaa4 pas3jInuYHbIX TUIIOB

Cucremarusanusa 1 0000IIeHNE 3HAHUN 110
Teme "XuMuueckue peakiun"

39

KonTponbhas padora no teme "Xumuueckue
peaxkuun"

40

41

42

[Tonoxenue Hemeramios B [lepuoanueckoit
CHCTEME XMMHUYECKHUX dnemMeHToB /. 1.
MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. OU3MYECKUE CBOMCTBA HEMETAJIJIOB

ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCIIopo/ia, cepsl, hocdopa u yrieposaa)
Bonopon: nonydenue, pusznueckue u
XMMHUYECKHE CBOMCTBA. ['napuibl

43

44

45

["asiorensl: HAXOXkIEHUE B MPUPOJIE, CITOCOOBI
HOJ'IyquI/ISI, (i)I/I?;I/I‘IeCKI/Ie U XUMHNUYCCKHUC
CBOMCTBA

I"anorenoBoxopoasl. Baxkueiimue
KHCIIOPOJCOAEPKAINE COCTUHEHUS
TaJIOTEHOB

JlaGopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI

MOJIYUYCHU S I'aJIOTCHOB. HpI/IMeHeHI/IC
rajJlor€HoB U UX COSINHECHUMN




46

[TpakTuyeckas padora Ne 4. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
"T"anmorensr"

47

48

Kucnopon: naboparopHble U MPOMBIIIJICHHbIE
COCOOBI OTYYEHHUs, PU3NIECKUE U
xumuyeckue cBorictBa. O30H. [Ipumenenue
KHUCJIOPO/AA U 030HA

OKCI/I,I[H " IEPOKCHUIBL

49

50

51

Pemenue 3aaa4 pa3jiInuHbIX TUIIOB

Cepa: HaxO0XJICHHE B MPUPOJIC, CITOCOOBI
MOJTy4eHUs1, PU3HUECKUE U XUMUIECCKHE
CBOMCTBA

CepoBonopo, cyabhuabl

52

53

54

55

Kucnoponconepskaiie CoeTMHEHHs CEPBL.
OcoOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI

[Ipaktuueckas pabora Ne 5. Pemenue
JKCIIEPUMEHTAJIbHBIX 331a4 1o Teme "Cepa u
e€ coequHeHUs"

A30T: HaX0XKJICHHE B IIPUPOJIE, CITOCOOBI
MoJIydeHus1, GU3NYECKUE U XUMUYECKHE
CBOMCTBA. AMMUAK, HUTPHUIbI

Kucnoponcoaepkamiue coeuHeHHs a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCIOTHI

56

57

58

[IpumeHneHue a30Ta U €ro COeIMHEHUM.
A30THBIE y10OpEeHUS

docdop: HaxokKAEHUE B IPUPOJIE, CIOCOOBI
NOJTy4eHUsl, PU3NUYECKUE U XUMUUYECKHE
coiicTBa. Pocuasl u pochun

Oxcunsl hocdopa, pochopcoaepxaiine
kucaoThl. Comu pochopHOit KUCTOTHI

59

60

61

[Ipumenenue docdopa 1 ero coeTMHEHUH.
®dochopuble y1oOpeHus

ITpakTruyeckas pabora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe "A30T U
dbocdop u ux coenuHeHus "

VYrinepoa: HaX0XAEHUE B IPUPOJE,
AIJIOTPOIIHBIE MOAU(PUKAIINHN; HUHUECKUE U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE

62

Oxcup yriepoaa(ll), okcun yrnepona(1V),
YroJIbHAsl KMCIIOTA U €€ COITH

63

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB




64

Kpemuuii: HaxoxJ1eHUE B MPUPOJE, CIIOCOOBI
HOJIY‘-IGHI/ISI, (I)I/ISI/I‘ICCKI/IG U XUMHYCCKHUC
CBOMCTBA

65

66

Oxkcun kpemuaus(1V), kpeMHHEBast KUCIIOTA,
CHJIHKATBI

[IpumeHeHre KpeEMHHUS U €ro COSTMHEHUH.
CrekJ10, €ro nojiyuyeHue, BUJIbI CTEKIIa

67

68

69

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

CucreMaruzanys 1 00001IeHe 3HaAHUHI 110
TeMme "HemeTammsr"

KonTponpnas pabora mo teme "Hemeramibr"

70

71

72

AHanu3 pe3ynbTaToB KOHTPOJIBHOH padoThI,
KOppEeKLHsI OINO0K

[Tonoxxenne metawioB B [lepuogudeckoit
CHUCTEME XMMHUYECKUX DIIEMEHTOB.
OCoOEHHOCTH CTPOCHUS JICKTPOHHBIX
000J104EK aTOMOB METAJIJIOB

OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpuMmeHeHne MeTaIoB B ObITY U TEXHUKE

73
74

CmuiaBsl MetasuioB. Kopposust metanion

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

75

DNEKTPOXUMHUECKUN Psiji HAPSLKEHUN
MeTauioB. O0ImuMe crocoObl MOTYIeHUs
METAJIJIOB

76

O6mras xapakrepuctuka metayion |A-
rpynmnsl [leproandeckoi CuCTeMbl
XUMHUYECKHX IeMeHTOB. Hatpuli n xannmii:
MoJiydeHue, pU3nyecKkue 1 XuMHU4eCKHe
CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEILECTB U
UX COEIUHEHUI

77

O6m1as xapakrtepuctruka metayios |A-
rpynisl [leppoaudyeckoit cuctemsl
XUMHYCSCKHUX 3JIEMEHTOB. Marauii M KajabIUi:
noJiydeHue, GU3NnYecKue 1 XUMHUIECKHe
CBOMCTBA, IPUMEHEHUE MTPOCTHIX BELIECTB U
HUX COeIUHEHUN

78

79

80

XKécTtkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUS
ANOMUHMHI: TIOTy4eHue, pusnyeckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
AMpoTepHbIe CBOICTBA OKCHJIA U THJIPOKCUA
AIIOMHUHUS, THIPOKCOKOMILIEKCHI aJlFOMUHHS,




HUX IPUMCHCHUC

81

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

82

[TpakTuyeckas padora Ne 7. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEME
"MeTaJibl TJIaBHBIX OArpynmn"

83

84

85

OO01mas xapakTepruCcTHKa METaNIOB TTIOOOYHBIX
noarpynn (b-rpynn) [lepuoauueckoit
CHCTEMBbl XUMUYECKUX 3JIEMEHTOB
duznyeckue U XMMHUYECKHE CBOMCTBA XpoMa
U €r0 COANHEHUI, X IPUMEHEHHE

Baxwnelinume coelMHEHUs Maprasiia.

[lepmaHTaHaT Kajaus, €ro OKUCIUTEIbHBIC
CBOICTBa

86

du3nyeckre 1 XUMHUUECKHE CBOMCTBA JKele3a
u ero coenuHeHun. lloydyenue u
IIPMMEHEHHE CIUIABOB XKelle3a

87

88

89

duznueckre 1 XUMUYECKUE CBOUCTBA MEIU U
€€ COCIMHEHN, UX IPUMEHEHUE

duszndyeckre ¥ XMUMHUUECKHE CBOMCTBA IOHMHKa
Hu €ro COGHHHCHHﬁ, HUX MPUMCHCHHC.
FI/II[pOKCOKOMHJ'IeKCbI OHMHKa

[IpakTuueckas padora Ne 8. Pemenue

HKCHEPUMEHTAIbHBIX 334 110 TEMe
"Mertasiel moOOOYHBIX oArpymm"

90

91

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

O06o011eHre U cucTeMaTU3alus U3y4eHHOTO
MaTepuaia 1o reme "Meramuibr"

92

Kontponbnas pabota mo teme "Mertasnibt"

93

94

AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI,
KOppEeKILHsI OIIHO0K
Posnb xuMum B obecrieueHH yCTOMYMBOTO

Pa3BUTHA YCIIOBCUYCCTBA. Ilonsatue o HAayYHBIX
METOJdaX UCCICAOBAaHU BEIICCTB

95

Hayunble mpuHIAIIBEI OpraHu3annuu
XUMHYECKOTO IMTPOU3BO/ICTBA.
[TpomblIIIEHHBIE CITOCOOBI MOTYUEHHS
BAKHEUILINUX BEIECTB

96

XUMHYECKOE 3arps3HEHUE OKPYKAIOIeH
CpEeIbl U €ro MOCeICTBUS

97

X¥MHS U 30pPOBBE YEIOBEKA.
JlexapcTBEHHBIE CpEICTBA




Xumus . Pois XuMun B o0ecIieueHnu

98 . 1
MUIIEBON OE30I1aCHOCTH

99 Kocmernueckue n mapdroMepHbie cpecTBa. 1
beiToBas xumus
XuMus B CTPOUTENLCTBE. Bakuelimue

100 CTPOUTEIBHBIE M KOHCTPYKIIMOHHBIS 1
MaTepHuabl

101 XuMus B CEIIbCKOM XO3SIICTRE. 1
Opranudveckrie 1 MUHEPATbHBIC yIOOPEHUS

102 CucreMaruzanys 1 00001IeHe 3HaHUHI 110 1
TEeMe

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102




		2024-09-17T16:49:32+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "БЕЛОУСОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




