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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IpOrpamMMBbI CpeIHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE O0O0pa3oBaTelbHBIE MPOTrPaMMBbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus 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-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
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 COLIUYME, a TAKKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETAllMI0 B  COOTBETCTBUM €  OCHOBOIOJIATaIOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OMpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTeNbHBIX JOCTHXKEHHM OOydarouuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4yeHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneNeHue W CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe MO XMMHUHU NPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XUMHA» OCTa€TCsl BO3MOXKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBIISAIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIrIyOJEHHOIO YpOBHEH B CUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH 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 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BEIOPABIINX OMpPENEIEHHBIN TPO(UIIb
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBHON MPOTPAaMMBI  CpeaHEro oOIero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3aluu y4eOHOro TpyAa H
O00OOMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX MEKIUCIUTLTHHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [Ipu onpeneneHuu NoaxXo010B K 0TOOPY U CTPYKTYpPHOU
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 XHMHsS» COCTABIISIET COBOKYHMHOCTh IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJN€HHOM YpOBHE H3y4EHHs MpeaMera olecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUsSI PEAKLUH, pACCMATPUBAEMbBIX C TOUKH 3PEHUSI XUMUYECKON KHHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
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 ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIEC MTpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ouonoruueckoro npoduiast OOJIbIINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIUAbI, OENKU, YIJIEBOJbl, HYKICHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mmane ¢opMupoBaHus OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «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 M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MepBOCTENEHHON 3HAYUMOCTHU SIBISETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
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 W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIIEHUU  MpoOjeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U O0IEH KyJbTypbl YENOBEKa, a TAKXKE SKOJIOIMYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAyYHBIX TPUHITUTIAX XUMHUYIECKOTO IIPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUS TPo0JIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHWS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJCTaBJICHWA O  HAayYHBIX  METOoJaX  IO3HAHWUS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmu3anuu MepBOOYEPEAHBIX BOCIUTATENBHBIX W Pa3BUBAOIINAX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIbI,
YBOKEHHUS K TMPOILECCY TBOpPUYECTBA B OOJACTU TEOPETHUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAaHUI0O  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(heCCHOHAIBHON U O0IIECTBEHHOM JIEITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JEeSITEILHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coenuHeHuii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o0mias ¢popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKUE CBOMCTBA AQJIKAHOB: pEAKIMU 3aMELICHUs, HW30MEPHU3aALNH,
JNErHIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[MKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHHME MOJNICKYJ] alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHMSI 1 XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKWHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peaKMu HA TPOHUHYIO CBI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oen3ona. dusmyeckue CBOMCTBA apeHOB. XUMHUYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPEe aJKUIbHBIX PAJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHA. B3auMoOaelCcTBHE NUTaJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3HUYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkKcuzaa cepedpa(l)), kadecTBEeHHOE OOHapyKEHUe
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJTHOATOMHBIX CHUPTOB. BoOnopoaHble CBS3M MEXAY MOJIEKYJIAMH CIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrnocoObl NOJYy4YEHUS U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLUHU 3aMEIICHMS, B3AUMOJIEHCTBHE C OPraHUYECKUMHU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMIbI H
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHMS — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoenrHeHns. OKHCIIEHUE albJEeru0B, KAUYECTBEHHBIE PEAKLIUHA HA aJIbJIETHUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCIOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHUHOBAsA, OJEUHOBAas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puU3ndecKkue 1 XUMHUUYECKHE CBOICTBA KUPOB: TUIAPOIIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIOKO3bI: PEAKIIMU C YHACTUEM CITUPTOBBIX U AJIbACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOIyYyeHHe >PHUpPOB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIHMPTa B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; TEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anvdarnueckux amuHoB. [lonydeHue aHuWIMHA U3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJUKOHACHCALMH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIE PEAKIIMU HA OCJIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TcoJepKalllue  OpraHumyeckue  coeauHeHus’» u  «Pacmo3naBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHE Kay4yyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHBbIN (akKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM YpOBEHb, BEIIECTBO, TeJlIO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, IbIXaHUE, OEJKH, VYIJICBOIBI, JXUPHI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u lleproanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpynnaM © IepuoaaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IauHa CBs3U. [1oJsIpHOCTD, HAITPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHH. 3aKOH COXPaHEHMSI MACChl BEIIECCTB; 3aKOH COXPAHECHUSI U IPEBPAICHUA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['omoreHHbIE U reTeporeHHbIe peakiuu. KaTanus u kaTaau3aTopsl.

O6paTuMble 1 HeoOpaTUMBbIE peaklMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuarusi. CuibHbIE W CclIa0ble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHE TEPOKCHJIa BOJOPOJA B MPUCYTCTBUM KaTalW3aTtopa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOMW pEaklMu ¢ TMOJOKEHUEe XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

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

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | amoreHoBoAopobl. BaxkHeHIInEe KUCIOPOACOICpKAIINAEC
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopona. @u3znyeckne U XMMHYECKUE CBOMCTBA M NMPHUMEHEHUE KHUCIOpOJa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucoTel. [Ipumenenne cepbl U €€ COeqUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIC yTOOpEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoXAeHUWE B NOpuUpoje. AJUIOTPONHbIE  MOAU(PHUKALHUU.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEUIECTB, OOpPa30BaHHBIX YIJIEPOJIOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[Ipumenenne kpeMHus U ero coeguHeHuil. CTEKII0, €ro nojay4yeHne, BUbl CTEKIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  metawioB.  OOmue  CcrocoOb
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX 7dyieMeHToB. Hatpuii u kanuili: mnomyyeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB W HMX COEIUHEHHM.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucTuka MeTauioB 10004HbIX moarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [losyueHne u npuMeHeHne Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA Keje3a U ero coeauHeHuil. OKcumsl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOHCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEHHE KOJUIeKIMH «MeTauibl U CIUIaBbD), B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
11eJI0Y€ei, KaYeCTBEHHbIE PEaKIIMM HAa HEOPTraHUYECKUE aHUOHbI, KATUOH BOAOPO/A
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX NOArPYNI», «MeTamibl HOOOYHBIX HOATPYIID.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusiT ® 340poBbe uenoBeka. JlekapctBeHHble cpenctBa. lIpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XUMHSI AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poib Xxumuu B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MATEpHAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CJIH OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pacTBOpE, MOJHM BBIXOJA MPOAYKTa pPEaKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce OoCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ TOHITHH, MPUHATHIX B OTJACIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalius, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKre BeTUYUHBI, €IMHUIBI U3MEPEHHS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasibl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIMAeMbI€, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npernaparoB, IMMPOU3BOJACTBO KOHCTPYKOHOHHBIX MATCPUATIOB, JSJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCT U CAaMOOMIPECICHUIO; HAUTMYUE MOTUBALUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS IMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPAKTUUECKON JesTeIbHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBOXKEHUS K 3aKOHY U TPABOMOPSIKY;

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 TOHHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU MU TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHUU U MOCIETYIOIIEM
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 PEIICHUSI, 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:

MOHUMAHUSI [EHHOCTEH 3JI0pOBOIO0 M 0Oe30MacHOro obOpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

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) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYeHHUI0 Mpodeccuil pa3IuvyHoro pojia, 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, Oymymieii mnpodeccuu W peanu3alud COOCTBEHHBIX JKM3HCHHBIX
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€MJIE;

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



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

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

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUSI 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbl U UYEJIOBEKa, 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 HOBOW 0a3pl MaTepUaIbHOM KYJIBTYphl, B PEUICHUH TI00ATBHBIX
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;

€CTECTBEHHO-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 U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIOUCHHS 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 O3HAHUIO, UCCIIEIOBATEIbCKOM e TeIbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
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
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

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

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE 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 TMOHSITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakiuu — MpH PELICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3a/ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAUMOW JUIS BBIMOJHEHHUS YYCOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

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

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTro MpoeKTa, U (OPMYIHUPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAeids €€ LelIM W 3aJadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHHUs BKIIOYAIOT cHeU(UIecKue
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTyalUsIX, CBA3aHHBIX C XUMHUEH. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiM B O0ECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMacCHOCTH, B PA3BUTHUU MEAMIIMHBI, CO3JaHUU HOBBIX MATEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIArafOIIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIIPO U AJICKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, yHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reomeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pANl, TOMOJIOTH, YTIEBOAOPOJbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHHUSI MAacChbl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKIui, TEPMOJUHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BAaHNN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTaBIMBATH MOJIEIIA MOJIEKYJl OPTaHUYECKUX BEMIECTB IS UILTIOCTPAINH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIIESCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIECPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJTKaINCHOB,
QTKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3aMMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AIUI0, BBIABICHUE NMPUUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4EeHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMHUYECKOU
GbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEIbHOCTH YEJIOBEKAa, CBS3aHHOW C MepepadoTKON
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJyYeHUE U U3YYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHOro oOpamieHusi ¢ BeHIeCTBaMU M J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH I1e7IecO000pa3HOro MOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICJIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH noka3aress [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmIass m HeEopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B pEUICHUU MPOOJEM HKOJOTHMYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTMYECKH OOOCHOBAHHOIO OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOP, BJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JIICKTPOIUTHUUYECKON MUCCOIUAINN, TEPUOTAYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpPMOJMHAMHUYECKMX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPaIlCHUIH;



c(hOPMUPOBAHHOCTh YMEHUSI HMCIOJIb30BAaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICGHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM peIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI NIEPHUOIMYECKOro 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEIACTBOM COCTABJICHHUS JICKTPOHHOTO OajiaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJISIpPHAS KOHIIEHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlNM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHIWKATOPOB, H3YyYEHUE BIIMSIHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh I1€Jb HUCCJICAOBAHMS, TPEJICTABIATH B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOIH30BAHUS XUMUYECKON
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIE OPraHU3MbI OMPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JuTepaTypa, CpecTBa MaccoBoi uHpopmaiuu, MHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTpiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpoasusie IIpaktuueckue (UHQpoBbIe)
n/n NpOrpamMmbl Bcero
paGOTbl paﬁo’rbl OﬁpaSOBaTeJIbHLIe
pecypchbl
[Ipenmer oprannyeckoit xumud. Teopus bubnuorexa [JOK
1.1 CTPOCHUSI OPTaHUIECKHUX CoeuHeHn A. M. 8 https://myschool.edu.ru/
byrneposa
Hroro mo pazueny 8
[IpenenbHbIe YIIIEBOAOPOIBI — AIKAHBI, bubnmoreka IOK
2.1 LMKITOANKAHEL 5 https://myschool.edu.ru/
25 HenpeienbHbIe YIIIEBOAOPO/IbI: ATKEHBI, 14 L bubmiorexa [IOK
- ANKATMEHB], ANKHHEI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApoMaTHYeCKHE YIIeBOIOPOIbI (APEHBI) 8 https://myschool.edu.ru/
[IpupoHbIE MCTOYHUKH YIJIEBOIOPOIOB M HX bubsmorexa LIOK
2.4 nepepaboTka 4 https://myschool.edu.ru/
bubnunorexa LIOK
2.5 I"anoreHIpon3BOAHBIE YIIIEBOAOPOIOB 4 1 https://myschool.edu.ru/
Hroro no pazneny 35
but6mmorekxa [IOK
31 Crptel. deron 11 1 https://myschool.edu.ru/
3.2 KapOoHunbpHBIE COSTUHEHUS: allbJICTUIBI U 21 1 bubnmoreka [JOK
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keToHbl. KapOoHoBbIE KHCHI0ThI. ClI05KHbBIE
a¢upsl. XKupbl

https://myschool.edu.ru/

bubnunorexa LIOK
33 YrneBoast 9 1 https://myschool.edu.ru/
Wroro no pazueny 41
4.1 AMHHBI. AMUHOKHCIIOTHI. benku 12 1 2 bubmmorexa [IOK
https://myschool.edu.ru/
Htoro no paznemny 12
5.1 BrIcOKOMONIEKYIISIpHBIE COEITMHEHUS 6 1 E;IS;I/I//I&?ZZEO%LOE I§u.ru /
Hroro mo pazueny 6
OBILEE KOJMYECTBO YACOB 1O TIPOTPAMME 102 3 6 bubmmorexa [IOK
https://myschool.edu.ru/
11 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM un¢poBbie
Ne n/m P Kourposbnbie IIpakTHyeckun (1udpp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI e padoThI
pecypcbl
Pa3zgea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenne atoma. Ilepnonnueckuit 3akoH
bubmuorexa [JOK
1.1 u [lepuonnueckas cucteMa XMUMUYECKUX 9
https://myschool.edu.ru/
anemenToB /1. . Menaeneena
Crpoenue BemecTBa. MHOrooOpasue bubnnorexka [JOK
1.2 11 1
BEILIECTB https://myschool.edu.ru/
1.3 XUMHYECKUE PEAKITUN 19 1 3 bubmuorexa [JOK
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Hroro mo pazueny 39
Pa3znen 2. Heopranuueckasi Xummusi
2.1 Hewmerayuier 31 buGnnorexa LIOK
https://myschool.edu.ru/
29 MeTainL 23 bubmuorexa [JOK
https://myschool.edu.ru/
Htoro no pazneny 54
Pasznea 3. Xumus u :KU3HL
Metoabl IO3HAHUS B XUMUH. XUMHUA U bu6mmoreka [IOK
3.1 9
JKU3Hb https://myschool.edu.ru/
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Jl:;-)l] Tema ypoka Beero KonTpoabubie IIpakTuueckue f)l:::)czl::)ooBBalezmnme
padoThbI padoThI pecypebi

[IpenmMeT 1 3HAUEHHE OPraHMYECKON XUMUH, bubnnoreka [JOK

1 MPEACTABICHUE O MHOTOOOpa3uu OpraHuIECKUX 1 https://myschool.edu.ru/
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aToMa yriiepoaa (OCHOBHOE U bubnuorexa [JOK

2 BO30YKAEHHOE COCTOsIHUS ). BaneHTHbIe 1 https://myschool.edu.ru/
BO3MOXKHOCTH aToMa yriiepoja
XuMHYecKas CBSI3b B OpPraHU4YECKUX COCTUHEHUSX. bubnnoreka [JOK

3 MexaHu3mbl 00pa30BaHuUsI KOBAJIGHTHOM CBSI3H, 1 https://myschool.edu.ru/
crocoOBbl pa3phIBa CBsA3EH

4 Teopust CTPOEHHS OPTaHMYECKUX COETMHEHUH A, M. i BH6J.IHOTeKa LHOK
Bytieposa https://myschool.edu.ru/
Bunbl u3omepuu: CTpykTypHasi, IpOCTPaHCTBEHHAS. bubnnoreka [JOK

5 OneKTpoHHBIE YPPEKTH B MOJIEKYJIaX OPraHMYECKUX 1 https://myschool.edu.ru/
COEeTUHEHNN
[IpencraBnenue o kaccuPUKAIIN U bubnmoreka [JOK

6 cucremarnueckas Homenkinarypa (IUPAC) 1 https://myschool.edu.ru/
OpPTaHHYECKUX BEIIECTB

bu6mmorexa [IOK
7 Knaccudukanus peakiuii B OpraHn4eckoil XUMHH 1 https://myschool.edu.ru/
8 Cucremarusanusa 1 0000IeHNEe 3HAHUN 10 TEME 1 bu6mmoreka [IOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

AJKaHBI: TOMOJIOTHYECKHI psifl, 001mas ¢popmyina,

bubmuoreka [JOK

9 HOMEHKJIaTypa U U30MepUs, JEKTPOHHOE U https://myschool.edu.ru/
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
bu6mmoreka [IOK
10 DuU3nYeCKUe U XUMUYECKHE CBOMCTBA AJIKAHOB https://myschool.edu.ru/
Haxosxenue ankanos B mpupoje. Croco0sl bub6mmoreka IIOK
1 HOJIy4YEHHUs U IPUMEHEHHE alIKaHOB https://myschool.edu.ru/
[{uknoankansl: o0mas GpopMyia, HOMEHKIATypa U bubnuoreka [IOK
12 U30MEpHUsI, 0COOCHHOCTH CTPOCHUS U XUMUYECKUX https://myschool.edu.ru/
CBOWCTB, CITIOCOOBI I1OJIy4€HUS] U IPUMEHEHHE
Pemenne pacuéTHbIX 3aa4 Ha OIpe/ieJIeHHE bubnnoreka [JOK
MOJIEKYJIIPHOM (hOPMYITBI OPTaHUYECKOTO BEIIEeCTBA https://myschool.edu.ru/
13 10 MaCCOBBIM JI0JISIM aTOMOB 3JIEMEHTOB, BXOSIINX B
ero cocra. Cucrematu3zanus U 0000IIeHNe 3HAHU I
0 TeMe
AJKeHBI: TOMOJIOTHYECKHUH psij, o01mas popmyia, bubnnoreka [JOK
14 HOMEHKJIaTypa, EKTPOHHOE U IPOCTPAHCTBEHHOE https://myschool.edu.ru/
cTpoeHue Monekyn. CTpyKTypHas U IMC-TpaHC-
U30MEpHsl aJIKEHOB
du3nYecKue U XHMUIECKUE CBOWCTBA AlIKEHOB. brbmmorexa LIOK
15 Tpasuio MapkoBHHKOBA https://myschool.edu.ru/
bu6mmorexa [IOK
16 CriocoOb! nostyueHus 1 NPUMEHEHNE aJIKEHOB https://myschool.edu.ru/
17 [IpaxTuueckas padora Ne 1 mo teme "Ilonyuenune bubnuoreka [IOK

ATUJIEHA U U3yYEHHUE €r0 CBOMCTB"
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https://myschool.edu.ru/

Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE

bubmuoreka [JOK

18 :
MOJICKYJISIPHOUW (POPMYJITBI OPTaHHYECKOTO BEIIECTBA https://myschool.edu.ru/
AJIKaIMeHbl: CONPSKEHHBIC, U30JIMPOBAaHHBIC, bubmuorexa [JOK
19 KymyiupoBaHHbIe. OCOOEHHOCTH 3JEKTPOHHOTO https://myschool.edu.ru/
CTPOCHUS
bubmuorexa [JOK
20 XUMHUECKUE CBOICTBA CONPSHKEHHBIX TUEHOB https://myschool.edu.ru/
bubmuorexa [JOK
21 CriocoObI nostyyeHust 1 IpUMEHEHHE alIKaJJUeHOB https://myschool.edu.ru/
AJKWHBI: TOMOJIOTUYECKHUHN psfl, oomast popmyia, bubnnorexa [HOK
22 HOMEHKJIATypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://myschool.edu.ru/
CTPOEHUE MOJIEKYJI, PU3NUYECKHE CBONCTBA
bu6mmorexa [IOK
23 XUMHUYECKUE CBOICTBA AJIKMHOB https://myschool.edu.ru/
bu6mmoreka [JOK
24 KauecTBeHHBIE PEAKIIUU HA TPOMHYIO CBSI3b https://myschool.edu.ru/
bubmuorexa [JOK
25 CriocoObI nostyueHus ¥ IPUMEHEHNE alIKUHOB https://myschool.edu.ru/
26 Pelenue 3a1a4: pacuéThl 110 YPaBHEHHIO Brbmorexa [IOK
XUMHYECKOH PeaKiiuH https://myschool.edu.ru/
bu6mmoreka [IOK
27 CucremaTu3zanus U 00001IeHNE 3HAHUN TIO TeMe https://myschool.edu.ru/
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ApeHbI: TOMOJIOTHYECKUH psill, o0mias popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE

bubmuorexa [JOK
https://myschool.edu.ru/

28
CTPOCHHE MOJIEKYJI OCH30J1a M TOIYOJIa, HX
¢dusnyeckue cBoiicTBa
bubmuoreka [JOK
29 XUMHUYECKUE CBOICTBA apEHOB: PEAKIMH 3aMEIICHUS https://myschool.edu.ru/
30 XUMHUYECKUE CBOWCTBA apEHOB: PEAKIMK brbmmorexa LIOK
MIPUCOSAMHCHHUS, OKUCIICHUE TOMOJIOTOB OC€H30J1a https://myschool.edu.ru/
bubmuorexa [JOK
31 OCOo0EHHOCTH XUMUYECKUX CBOICTB CTHPOJIA https://myschool.edu.ru/
32 Perenne pacuéTHBIX 3a/1a4 Ha ONpeselieH e Bubmorexa [IOK
MOJIEKYJISIPHON (hOPMYJIIbI OPraHUYECKOTO BELIECTBA https://myschool.edu.r/
bu6mmoreka [JOK
33 CriocoObI nostyyeHust 1 IpUMEHEHNE apeHOB https://myschool.edu.ru/
[eHeTHYECKAs CBA3b MEK/LY Pa3IHYHBIMU KJIACCAMU brbmorexa LIOK
34 YTIIEBOTOPOIOB https://myschool.edu.ru/
35 PacyéThl 0 ypaBHEHHMAM XMMUYECKUX PEAKIIUNA. brbmmorexa LIOK
Cucremarusanus 1 0000IeHNEe 3HAHUH 110 TEME https://myschool.edu.ru/
bu6mmorexa [IOK
36 [Tpupoausiii ra3. IlonyTHsle He(TAHBIE Ta3bI https://myschool.edu.ru/
bubmuorexa [JOK
37 KamMeHHbIit yronb U IpoIyKThl €ro nepepadoTKu https://myschool.edu.ru/
38 Hedtb u ciocobs! e€ nmepepadbotku. [Ipumenenue bubnmoreka [JOK
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IPOJYKTOB MepepadoTKu HEPTH

https://myschool.edu.ru/

I'enernueckas cBI3b MCXKAY pa3jIMUHbIMU KJIaCCaMU

bubmuoreka [JOK

39 :
YTJIeBOTOPOIOB https://myschool.edu.ru/
["anoreHonpou3BOHBIE YIIIEBOIOPOIOB: bu6mmoreka [IOK

40 ANEKTPOHHOE CTPOCHHUE; PEAKLIMU 3aMEIICHUS https://myschool.edu.ru/
rajoreHa
JlelicTBue 1IeI04€i HA TAJIOTEHITPOU3BOIHBIE. bu6mmoreka [IOK

41 BsaumoelicTBrue IUrajoreHajaIKaHoOB ¢ MAarHueM U https://myschool.edu.ru/
IUHKOM
Cucremaru3anys U 0000LIEHHE 3HAHWUM 110 Pa3iely bubmiorexa [IOK

42 "V EeBo0poIB” https://myschool.edu.ru/

bu6mmorexa [IOK

43 Kontponenas pabora no Teme "Yriesoaopossr" https://myschool.edu.ru/
[IpenenbHbIE OAHOATOMHBIE CIIUPTHI: bubnnoreka [JOK

44 TOMOJIOTMUECKUH psifl, oOmiast popmysia, CTpoeHue https://myschool.edu.ru/
MOJIEKYJI, U30MEpHs, HOMEHKJIATypa,
knaccudukanus, puzndeckue CBOUCTBa

45 XMMHYECKHE CBOMCTBA MPEAETBHBIX OJHOATOMHEIX bubmuorexa TIOK
CITHPTOB https://myschool.edu.ru/

46 Cri0co0bI MONTyYeH s ¥ IPUMEHEHHE OJHOATOMHBIX bubmuorexa TIOK
CITHPTOB https://myschool.edu.ru/

47 I[TpocThie 3pUpPHI: HOMEHKIIATYPA U U30MEPHS, Bubmorexa IIOK
0COOCHHOCTH (PU3NYECKUX U XMMHUYECKUX CBOWCTB https://myschool.edu.ru/

48 MHOT0aTOMHBIE CIIUPTHI: STHJICHTJIMKOJIb U bubmuorexa [JOK
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TIIMIEPUH, UX (PU3UYECKUE U XMMUYECKHE CBOMCTBA

https://myschool.edu.ru/

CnocoObl MOJIY4YCHHA U MPUMCHCHUC MHOI'OAaTOMHBIX

bubmuoreka [JOK

49 P — https://myschool.edu.ru/
5o deHON: CTpOEHHE MOJIEKYIIB, (PU3MUECKHE CBOMCTBA. brbmorexa LIOK
TokcHaHOCTS (eroma https://myschool.edu.ru/
bubmuorexa [JOK
51 XuMHu4ecKue cBoicTBa (heHoma https://myschool.edu.ru/
bubmuorexa [JOK
52 CrniocoOblI noy4eHus u npuMeHenue ¢peHomna https://myschool.edu.ru/
[IpakTuueckast padora Ne 2. Pemenue bubnnorexa [HJOK
53 AKCIIEPUMEHTAJIBbHBIX 33a4 1o TeMe "CrnupTel U https://myschool.edu.ru/
benonsr"
bu6mmoreka [IOK
54 CuctemaTtuzanus 1 00001IeHNEe 3HAHHI 110 TeMe https://myschool.edu.ru/
AnbAeTubl U KETOHBI: JIEKTPOHHOE CTPOCHUE bubnnoreka [JOK
55 KapOOHUJIBHOMN TPYIIIIbI; TOMOJIOTUYECKUE PSATIBI, https://myschool.edu.ru/
obmas popmyia, n3oMepus U HOMEHKJIaTypa
56 Anbaeruipl U KeTOHBI: (U3NYECKUE CBOWCTBA; Brbmorexa [IOK
PEAKIHH PHCOHHEHHS https://myschool.edu.ru/
57 Peakiiu okuciaeHHs 1 KaYECTBEHHBIE PEaAKIIHH Brbmorexa [IOK
AIIbErUI0B i KETOHOR https://myschool.edu.ru/
bu6mmoreka [IOK
58 CriocoObI TTOTy4YeHUS aTbJACTHIOB U KETOHOB https://myschool.edu.ru/
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OaHOOCHOBHEIE MpeACbHBIC KAPOOHOBBIC KHCIIOTHI,

bubmuorexa [JOK

59 :
0COOCHHOCTH CTPOCHHSI UX MOJIEKYJI https://myschool.edu.ru/
M30Mepys 1 HOMEHKIIATYPa KapOOHOBBIX KUCIIOT, UX Brbmorexa [IOK

60 (usiIecKe cBoficTBa https:/myschool.edu.ru/
XHUMHUYECKHE CBOMCTBA IPEAEIBHBIX 0JHOOCHOBHBIX bu6morexa IIOK

61 KapGOHOBEIX KHCIOT https:/myschool.edu.ru/

62 OCOoBGEHHOCTH CBOWCTB MyPaBbHHOM KHUCIIOTHL. Brbmorexa LIOK
MHuoroo0pa3ue kKapOOHOBBIX KHCIIOT https://myschool.edu.ru/
OCc0OCHHOCTH CBOWMCTB: HEMPEICIbHBIX U bu6mmoreka [IOK

63 apOMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, https://myschool.edu.ru/
THJIPOKCUKApOOHOBBIX KUCIOT. [IpeacraBuTenu
BBICIIINX KapOOHOBBIX KHCIIOT

bu6mmoreka [JOK

64 [TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIOT https://myschool.edu.ru/
Croco0bI OJTyYeH s U IPUMEHEHHE KapOOHOBBIX brbmorexa LIOK

65 KHCITOT https://myschool.edu.ru/

66 CnoskHBIE 2(QUPHL: TOMOJIOTUYECKUH psil, 001mas brbmmorexa LIOK
(bOpMYITa, H3OMepHS H HOMEHKIATYA https://myschool.edu.ru/

bu6mmorexa [IOK

67 ®dusnuecKue 1 XUMHUECKHE CBOMCTBA 2(UPOB https://myschool.edu.ru/
Pemenue pacu€THbix 3a1a4: 10 ypaBHEHUIO bubnmoreka [JOK

68 XUMUYECKON PeaKkluy, Ha ONpeeIeHIE https://myschool.edu.ru/
MOJICKYJISIPHOM (hOPMYJITBI OPTaHUYECKOTO BEIIECTBA

69 [Mpaktudeckas padora Ne 3. Pemenue bubmuoreka [JOK
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HKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe "KapOoHoBbIe
KUCJIOTHI. CitoxHBIE dpuphI"”

https://myschool.edu.ru/

XKupsr: crpoenne, GpU3NUECKUe 1 XUMHUECKUE

bubmuoreka [JOK

70 :
cBOficTBA (FHPOIH3) https://myschool.edu.ru/

21 OCcoOEHHOCTH CBOMCTB KUPOB, COJIEPKAIIMX OCTATKH Bubmorexa [IOK
HETpeIeIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPOIE hitps://myschool.edu.ru/
MBpla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX bubmmoreka [IOK

72 Morolee aeicTBue. [lIoHsITHE 0 CHHTETHYECKHX https://myschool.edu.ru/
Mmoromux cpeactBax (CMC)

23 ['eHeTHYECKas CBA3b YIIEBOIOPOIOB U Bubsmoreka [OK
KHCJIOPOJICO/ICPIKAIIUX OPTaHUYCCKUX BEIIECTB https://myschool.edu.ru/

bu6mmorexa [IOK
74 PacuéTtel M0 ypaBHCHHSIM XMMUYECKUX PEAKITUi https://myschool.edu.ru/
bu6mmorexa [IOK

75 Cucremaruzanus 1 0000IIeHUE 3HAHUH 110 TEMe https://myschool.edu.ru/
OO61mmas xapakTepuCcTHKa YTIE€BOJI0B U bubnnoreka [JOK

76 KJaccuukanus yriieBoaoB (MOHO-, - U https://myschool.edu.ru/
MOJIMCaXapubl)

27 Momnocaxapubl: pU3MIECKUEe CBOUCTBA U Brbmmorexa LIOK
HAXOJ/IEHHE B TIPHPOJIE https://myschool.edu.ru/

-8 [IpuMeHeHHE TIIFOKO3bI, €€ 3HAUECHHE B Brbmmorexa LIOK
KHU3HENICATEIILHOCTH OpraHu3Ma hitps://myschool.edu.ru/
Jlucaxapuisl: caxaposa, MaabTo3a H JIAKTO34. bubsmorexa IOK

9 https://myschool.edu.ru/

Haxoxnenue B npupoze U IPUMEHEHUE JUCaXapyuI0B
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[Monucaxapupl: CTpPOCHUE MAKPOMOJICKYI,

bubmuorexa [JOK

80 . :
dbuznyeckue 1 XuMU4YecKre CBONCTBA, IPUMEHEHHE https://myschool.edu.ru/
bubmuorexa [JOK
81 ITonsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX https://myschool.edu.ru/
Pewenne pacdyeTHbIX 3a/1a4 HA ONIPEACIICHUE OJIHA bubmumoreka [IOK
82 BBIXO0/Ia TPOJIYKTA PEAKIIUU OT TEOPETUUECCKHU https://myschool.edu.ru/
BO3MOXHOTO
bubmuorexa [JOK
83 Cucremaru3zanus 1 000011eHNE 3HAHUH 110 pa3jeny https://myschool.edu.ru/
a4 KonTponbHas paboTta 1o Teme bubnmorexa [IOK
"Kucnopoacoaepxaiiye opraHMi4ecKue coeTuHeHus" https://myschool.edu.ru/
AMUHBI: K1accuuKays, CTpOeHUuEe MOJIEKYJ, 00Iast bubnnorexka [JOK
85 dopmyna, u3oMepus, HOMEHKIaTypa U (pu3ndecKue https://myschool.edu.ru/
CBOMCTBA
bu6mmoreka [IOK
86 XUMHYECKHE CBOUCTBA aJII/I(l)aTI/IquKI/IX AMHWHOB https://mvschool_edulru/
87 AHMIUH: CTPOEHHE AHHUIIMHA, 0COOEHHOCTH brbsmorexa LIOK
XUMHYECKHX CBOWCTB aHWJIMHA https://myschool.edu.ru/
Cnioco0bl MoNTyueH s U IpUMEHEHHE aTn(aTHIECKUX Brbmorexa [IOK
88 https://myschool.edu.ru/
aMHHOB
AMUHOKHCIIOTBI: HOMEHKJIaTypa U U30MepHs, bubmuoreka [IOK
89 dbusnueckue cBoiictBa. OTAETbHBIE MTPEICTABUTEH https://myschool.edu.ru/
0.-aMHUHOKHUCIIOT
90 XuMHUYECKHEe CBOMCTBA aMHHOKHCITIOT, UX bu6mmoreka [IOK
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OMOJIOrMYECKOC 3HAUCHHE aMUHOKHCIIOT. CHHTE3 U
TUAPOIU3 IECTITUAO0B

https://myschool.edu.ru/

benku kak npUpoAHBIE TOIMMEPHI; CTPYKTYPBI

bubmuoreka [JOK

91 :
6CIIKOB https://myschool.edu.ru/

bu6mmoreka [IOK

92 XMMHUuecKre CBOIUCTBA OEIIKOB https://myschool.edu.ru/
A3oTconepkaliie reTepouKInuYecKue COeTUuHEHUS. bubnnoreka [JOK

93 HykienHoBbIe KHCIOTHI: COCTaB, CTPOCHHE U https://myschool.edu.ru/
Ounonoruveckas poib
[IpakTuueckas padora Ne 4. Pemenue bubnnorexa [HOK

94 SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://myschool.edu.ru/
"A30TcoAepIKallie OPraHuuYeCKUe COeTUHEHUA"

[IpakTuueckas pabora Ne 5. Pemenue bubnnorexka [JOK

95 HKCTIEPUMEHTANIbHBIX 33/1a4 110 Teme "Pacmno3HaBanue https://myschool.edu.ru/
OpPTraHUYECKUX COCTUHEHUI"

96 KonrponsHas pabora no teMe "A3oTcoaepkamue brbsmorexa LIOK
OpTaHWYeCKHe COeMHeHus" https://myschool.edu.ru/
OcHOBHBIE TOHATHS XUMHH BBICOKOMOJEKYISPHBIX bubnnoreka [JOK

97 COEMHEHUN U METObI UX CUHTE3a — https://myschool.edu.ru/
TIOJTMMEPH3AIHSI U TIOJTHKOHICHCATTHSI

bubmuorexa [JOK

98 [Mnactmaccel. YTunu3amnus u nepepadoTka ImiacThKa https://myschool.edu.ru/

99 DIIacTOMEPBI: HATYPAIbHBIA CHHTETHIECKHE brbmorexa LIOK
Kayuyku. Pesuna https://myschool.edu.ru/

100 BonokHa: HaTypanbHbIE, HICKYCCTBEHHBIE, bubmuorexa [JOK
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CHHTCTHUYCCKHUC. HOJII/IMepLI CIICIMUaJIbHOI'O
Ha3HAa4YCHU

https://myschool.edu.ru/

[IpakTuueckas padora Ne 6. Pemenue
101 AKCIIEPUMEHTAJIbHBIX 33a4 110 TeMe "Pacrio3HaBanue
IJ1aCTMAacc ¥ BOJOKOH"

O0001IeHHEe ¥ CUCTEMAaTU3AIMS H3YYEHHOTO
102 MaTepuaa 1o reme "BbICOKOMOIEKYIsIpHbIE
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

bubmuoreka [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

N Kosun4yecTBo 4acos JJIeKTPOHHbIE

°

o | Temaypoka B Kontpoasnsie IIpakrnueckue (IM(PpPoOBELIe)

cero paﬁOTbI paGOTbI 06pa3OBaTeﬂbHBIe
pecypcsbl

1 Atom. CocTaB aTOMHBIX A1ep. XUMUYECKUI 1 bubmumorexa [IOK
anemMeHT. M30Tomnsl https://myschool.edu.ru/
CTpoeHue DIIEKTPOHHBIX 000JI04€EK aTOMOB, bub6mmoreka IIOK

2 KBAHTOBBIC UHCIA 1 https://myschool.edu.ru/
Knaccupukanus XMuMHUYECKUX JIEMEHTOB (S-, P-, d-, bubmorexa [OK

3 f->meMeHTEI) 1 https://myschool.edu.ru/
PacripeieNieHne DJIEKTPOHOB 110 ATOMHBIM but6mmoreka [IOK

4 opbHTATIM 1 https://myschool.edu.ru/

5 DIIEKTPOHHbIE KOH(PUIYPALIUK ATOMOB DJIEMEHTOB B 1 bu6miorexa [OK
OCHOBHOM U BO30YXJIEHHOM COCTOSTHUU https://myschool.edu.ru/

6 DIeKTPOHHbIE KOH()UTYPALUK HOHOB. 1 bubmiorexa [OK
DIEKTPOOTPUIIATETBHOCTD https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepruonnueckas cucrema bubnmoreka [JOK

7 xuMHu4deckux snemenToB J[. . Menpeneena, cBsizb ¢ 1 https://myschool.edu.ru/
COBPEMEHHOW TEOPHUEH CTPOEHUST aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX bubnmoreka [JOK

Y

8 3JIEMEHTOB M 00pa3yeMbIX UMU MIPOCTHIX U CIOKHBIX 1 https://myschool.edu.ru/

BEILIECTB [0 TpyNnaM u nepuojam
bu6mmorekxa [IOK
9 CucremaTu3aius 1 0000IIeHUE 3HAHUHN TI0 TEME 1

https://myschool.edu.ru/
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Buner xumudeckoli cBsi3u. MexaHu3mbl 00pa3oBaHUs

bubmuoreka [JOK

10 KOBAJICHTHOM CBsI3U. BogopoaHas cBs3b. https://myschool.edu.ru/
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTh ¥ BaJICHTHBIE BO3MOXHOCTH aTOMOB. bubmuoreka [JOK

11 CBs13b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://myschool.edu.ru/
F€OMETPUUYECKUM CTPOCHUEM

19 I[IpencraBieHns O KOMIUIEKCHBIX COEMHEHHSX: bubmorexa [OK
COCTAB 1 HOMEHKIIATYpa https://myschool.edu.ru/
BelecTBa MOJIEKyISIPHOTO U HEMOJEKYJIIPHOTO bubnnoreka [JOK

13 CTpoeHHUs. THITBI KPUCTALUTHYECKUX PEIICTOK U https://myschool.edu.ru/
CBOICTBA BEILIECTB

14 [ToHsATHE O AUCIIEPCHBIX cucTeMax. [IpencraBnenue bubmorexa [HOK
0 KOTTOMIHBIX PACTBOPAX https://myschool.edu.ru/
HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U bubnnoreka [JOK

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. https://myschool.edu.ru/
Kpucrannoruapats

bu6mmoreka [IOK

16 Cnoco0bl BbIpakeHHs KOHLIEHTPALUU PaCTBOPOB https://myschool.edu.ru/
Pemenue 3agau ¢ HCIOJIB30BAHUEM TTOHITUI bubnmoreka [JOK

17 "MaccoBast 101151 paCTBOPEHHOTO BelecTna ', https://myschool.edu.ru/
"MosipHast KOHUEHTpaus'"

18 Kuaccudukaiis 1 HOMEHKIIATypa HEOPraHUYECKUX Bubnmorexa IIOK
BEIIIECTB https://myschool.edu.ru/

bubmuorexa [JOK
19 CucremaTu3aius 1 0000IIeHHE 3HAHUHN TI0 TEME

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Konrponsnas padora no remam "CtpoeHue aToma.
[Tepuonuueckuii 3akon u [lepuoanueckas cucrema

bubmuoreka [JOK
https://myschool.edu.ru/

20

XUMH4YecKux daemeHToB M. Y. Mengeneena",
"Ctpoenue BemecTBa. MHOrooOpas3ue BemecTs"
Krnaccudukanus XuMHUECKUX peakiui B bubnmoreka [JOK

21 HEOPraHUYECKON ¥ OPraHN4eCKOli XUMHHU. 3aKOH https://myschool.edu.ru/
COXpPaHEHMs MacChl BELIECTB; 3aKOH COXPaHEHUs U
IIpEeBpaILEHHs SHEPIMH IPU XUMUYECKUX PEaKIMIX

29 TennoBble >GPEKTH XUMUIECKHX PEAKIIHIA. brbmmorexa LIOK
TepMOXHMUHECKHE yPABHEHHS https://myschool.edu.ru/

23 BbI4UCIIEHHs 10 yPABHEHHAM XUMHYECKUX PEAKIIHIA brbmorexa LIOK
Y TEPMOXHUMHUYECKIM YPAaBHEHHSIM hitps://myschool.edu.ru/

24 CKOpOCTh XUMHYECKOM PEAKIIMH, €€ 3aBUCUMOCTD OT brbmorexa [IOK
pa3nmnyHbIX (hakTopoB. Katanus u xaTamm3aTopbl https://myschool.edu.r/

bu6mmoreka [JOK

25 ["'oMoreHHbIe U reTepOoreHHbIE PeaKIu https://myschool.edu.ru/
[IpakTnueckas padora Ne 1 o reme "Bnusinue bubnnoreka [JOK

26 pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON https://myschool.edu.ru/
peakuun"

57 OGpaThMbIe U HEOOPATHMBIE PEAKIIUH. XUMHUECKOE brbmorexa LIOK
paBHOBECHE https://myschool.edu.ru/
[IpakTnueckas padora Ne 2 o reme "BnusiHue bubnnoreka [JOK

28 pa3IUYHBIX (DAKTOPOB HA MOJIOKEHUE XUMHUIECKOTO https://myschool.edu.ru/
paBHOBecHUs"

29 Dnektponutrueckas auccounanusi. CUiabHbIe U bubnmoreka [JOK

cia0Oble SJICKTPOJIUTHI. CreneHb Jucconuanmum
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Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

bubmuoreka [JOK

30 ;
pactBopoB. Bonopoausiit nokasarens (pH) pactBopa https://myschool.edu.ru/
I'mpopoinus cosneit. Peakiuu, mpoTekaromue B bubnnorexa LIOK
31 PACTBOPAX AMEKTPOTHTOB https://myschool.edu.ru/
32 [TpakTuueckas padora Ne 3 o reme "Xumuueckue Bubmorexa IIOK
peakuuu B pacTBOPAX 3JIEKTPOIUTOB" https://myschool.ecu.ruf
33 OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH. Bubmiorexa HOK
Baxneriime oKuCIuTeIM U BOCCTAHOBUTEIU https://myschool.edu.ru/
Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) Bubmiorexa ITOK
34 Sanarca https://myschool.edu.ru/
bu6mmorexa [IOK
35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIIECTB https://myschool.edu.ru/
bu6mmoreka [JOK
36 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB https://myschool.edu.ru/
bubmuorexa [JOK
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://myschool.edu.ru/
Cucremaru3anusi 1 0000IICHUE 3HAHUH 110 TEME Bubmzorexa LIOK
38 "XuMIIecKe peakimn” https://myschool.edu.ru/
KontposnpHas paboTa o teme "Xumuueckue bubmmorexa [IOK
39 S — https://myschool.edu.ru/
40 [Tonoxxenne nemeramioB B [lepuoaudeckoit cucteme bu6mmorekxa [IOK
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xumuueckux asemMenToB . . Menneneesa u
0COOEHHOCTH CTPOEHHUS UX aTOMOB. DU3NYECKUe
CBOICTBa HEMETAJIIIOB

https://myschool.edu.ru/

AnnoTrponusi HEMETAUIOB (Ha IpUMEPE KUCIOPOIa,

bubmuoreka [JOK

41 cepb1, (octhopa 1 yrepoa) https:/myschool.edu.ru/
Bozopoa: nmonaydenue, pU3MIeCKue ¥ XMMHIECKUE Bubnmorexa IIOK

42 coticTsa. THAPHUIBI https://myschool.edu.ru/

43 ["anoreHbl: HaX0XKAEHUE B IPUPOJIE, CIOCOODI bubmuorexa TIOK
MOJTy4eHUsI, PU3HUSCKUE M XUMUICCKIE CBOWCTBA https://myschool.edu.ru/

44 IanorenoBoopobl. Baxneiimue bubnmorexa [IOK
KHUCJIOPOICOICPIKAIINE COSIUHEHHSI TAIOTEHOB https://myschool.edu.ru/
JlaGopaTopHbIe ¥ IPOMBIIIEHHBIE CTIOCOOBI bubnuotexa [JOK

45 II0JIy4€HUs rajoreHoB. [IpuMeHeHne raloreHoB U ux https://myschool.edu.ru/
COCAMHEHUI

46 I[Ipaktuaeckas padora Ne 4. Perenmue brbsmorexa LIOK
SKCIIEPUMEHTAJIbHBIX 331a4 1o TeMe "["anorensr" https://myschool.edu.ru/
Kucnopon: nabopaTopHbie ¥ MPOMBIIIJIEHHBIE bubnuorexa [JOK

47 CIIOCOOBI MTOTYYEHHS, (PU3UUECKHE U XMMUYECKHUE https://myschool.edu.ru/
cBorictBa. O30H. [IpuMeHeHue kucnopoaa u 030Ha

bubmuorexa [JOK
48 Oxcupipl 1 IepOKCH 1B https://myschool.edu.ru/
bubmuorexa [JOK
49 Pemenne 3a1a4 pa3nuyHbIX TUIIOB https://myschool.edu.ru/
50 Cepa: HaxO0XJIEHHUE B MPUPOJIC, CIIOCOOBI MOTyUCHHUS, bubnuorexa [JOK
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¢du3nyecKkne 1 XUMHUECKUE CBOICTBA

https://myschool.edu.ru/

bubmuoreka [JOK

o1 CepoBoniopoz, Cyabgubl https://myschool.edu.ru/

52 KucnopoacoaepsKalie COeIMHEHHS CEPBL. brbmorexa LIOK
Oco0eHHOCTH CBOMCTB CEPHON KHCTIOTHI https://myschool.edu.ru/
[IpakTuueckas pabora Ne 5. Pemenue bubnnoreka [JOK

53 9KCIIEPUMEHTAIbHBIX 3a1a4 110 Teme "Cepa u eé https://myschool.edu.ru/
coenuueHus"
A30T: HaX0XKJIEHHE B IPUPOJIEC, CIIOCOOBI TIOTYUCHUS, bubmmoreka [IOK

54 (hU3UYEeCKre U XMMUYECKHUE CBOMCTBA. AMMHMAK, https://myschool.edu.ru/
HUTPUIBI

- Kucnopo/coepsKalye coeTMHeHNs a30Ta. Bubmmoreka [OK
Oc00EHHOCTH CBOMCTB a30THOM KHCIIOTHI https://myschool.edu.ru/
[IpuMeHeHHue a30Ta ¥ €ro COeAMHEHHUI. A30THBIE bubmorexa [IOK

56 ynoOpeHus https://myschool.edu.ru/
dochop: HaxXOKIEHHUE B IPUPOJIE, CIIOCOOBI bubnunoreka [JOK

57 notydeHus1, GU3NIeCKue U XMMHUYECKUE CBOMCTBRA. https://myschool.edu.ru/
dochuast u hochun

- Oxcunsl pocdopa, hochopcomepKale KUCTOTHL. Brbmmorexa LIOK
Comit bochopHoii KHCTOTI https://myschool.edu.ru/
[Ipumenenue Gocdopa U ero coeMHEHHIA. Brbmmorexa LIOK

>9 docdopHble yroOopeHus https://myschool.edu.ru/
I[Ipaxtudeckas pa6oTa Ne 6. Pernenmue bubmorexa IOK

60 https://myschool.edu.ru/

AKCIEPUMEHTANIbHBIX 3aa4 1o TemMe "A30T U
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docdop u ux coequHeHU"

VYrinepoa: HaxoXJIeHHE B IPUPOJIE, aJUIOTPOIHbIE

bu6mmoreka [IOK

61 Mo ubUKaK; (PU3NYecKre 1 XUMHUIECKUE https://myschool.edu.ru/
CBOMCTBA, IPUMEHEHUE
Oxcup yraepona(ll), oxcun yrnepona(lV), yronsuas bubmorexa IOK
62 KHCIIOTA 1 €8 COIM https://myschool.edu.ru/
bubmuorexa [JOK
63 Pemenue 3a/la4 pa3JIMYHbIX THUIIOB https://myschoolledulru/
64 KpeMHuuii: HaX0KJIEHHE B IIPUPOJIE, CIIOCOOBI bubsmorexa LHOK
MOJTyYCHHUsI, PU3NICCKUE K XUMHUYCCKHE CBOMCTBA https://myschool.edu.ru/
Oxcun kpemuust(1V), KpeMHUEBAS KHCIIOTA, bubnmorexa LHOK
65 CHITHKATE https://myschool.edu.ru/
[IpuMeHeHne KPEMHHMS U ero coeauHenuii. CTekIo, Brbmotexa LIOK
66 €ro TIOJTyIeH e, BIJIbI CTEKIA https://myschool.edu.ru/
bu6nmoreka [JOK
67 Pemienue 3aa4 pa3JINIHbIX TUIIOB https://mvschoolledulru/
CucreMaTu3anus ¥ 0000IIEHNE 3HAHUH 110 TEME bubmuorexa TIOK
68 "HemeTtanmio:" https://myschool.edu.ru/
bu6mmorexa [IOK
69 KontposnpHas pabora no teme "Hemeramisr" https://myschool.edu.ru/
AHanu3 pe3ynbTaToB KOHTPOIBHOM paboTEI, brbnmorexa IOK
70 KOPPEKIIHs OIIHBOK https://myschool.edu.ru/
71 [Tonoxxenne meramioB B [lepuoaudeckoit cucteme bu6mmorekxa [IOK
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XUMHUYECKHX 3JIEMEHTOB. OCOOCHHOCTH CTPOCHUS
JIEKTPOHHBIX 000JI0UYEK aTOMOB METAJUIOB

https://myschool.edu.ru/

OO6mue ¢puznyecKue CBOMCTBa METAIIIOB.

bubmuoreka [JOK

72 :
[IpuMeHeHne MEeTaIOB B OBITY U TEXHHKE https://myschool.edu.ru/
bu6mmoreka [IOK
73 Cnnassl MetaiioB. Kopposust meramios https://myschool.edu.ru/
bubmuorexa [JOK
74 Pemenue 3aJla4 pa3JIMYHbIX THUIIOB https://myschoolledulru/
75 DIEKTPOXUMHYECKHI Psijl HANPSHKEHUH METAILIOB. bubnmorexa [IOK
O01u11e criocoObl MOTYyYEHHs METAJIOB https://myschool.edu.ru/
OO0mmas xapakrepucTuka MeTauioB | A-rpymis bubnuorexa [JOK
[Teproanueckoil CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB. https://myschool.edu.ru/
76 Hatpuii u xanuii: nonydenue, pusnueckue u
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE MPOCTHIX
BEIIECTB U UX COeIMHEHUN
O6mas xapakrepuctuka MetayioB |IA-rpymmb bubnuotexa [JOK
[Teproanueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB. https://myschool.edu.ru/
77 Maruwuii 1 Kanpluuii: noxyueHue, Guzndeckue u
XUMUYECKHE CBOWCTBA, TPUMEHEHHUE MTPOCTHIX
BEIIECTB M UX COETMHEHUN
bu6mmorexa [IOK
78 JXKé&cTkocTh BOBI U CIIOCOOBI €€ yCTpaHEHUs https://myschool.edu.ru/
29 AIOMUHHI: TTONydeHue, QU3HYECKHE H XUMUYECKHE bubmiorexa [IOK
CBOMCTBA, MPUMEHEHHE https://myschool.edu.ru/
80 AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA bubnmoreka [JOK
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AIIOMUHUA, THAPOKCOKOMIUICKCHI aJIOMUHUSA, UX

https://myschool.edu.ru/

MIPUMEHCHHE
bubmuoreka [JOK

81 Pemrenue 3aaa4 pas3jInuYHbIX TUIIOB https://mvschooLedu_ru/
[IpakTrueckas padota Ne 7. Permenue bubmuorexa [JOK

82 AKCIEPUMEHTAIIbHBIX 3a7a4 110 Teme "MeTtaibl https://myschool.edu.ru/
[JIABHBIX TTOATPYII"
OO6m1as XxapakTeprucTHKa METAIIJIOB TTOOOYHBIX bubmuorexa [JOK

83 noarpynn (b-rpynn) [lepuoaudeckoii cuctembl https://myschool.edu.ru/
XUMHUYECKHUX DJIEMEHTOB

a4 du3nuecKre U XMMUYECKHE CBOWCTBA XpOMa U €ro bubsmorexa LHOK
COC/TMHCHIHA, HX TPUMEHEHHE https://myschool.edu.ru/

85 Baxuelimue coemuenns mapranna. Ilepmanranar brbmorexa LIOK
KaJIusl, €r0 OKUCITUTEIILHBIC CBOHCTBA https://myschool.edu.ru/
du3nyecKkre 1 XMMUYECKHUEe CBOMCTBA XKejle3a B €To bu6mmoreka [IOK

86 coenuHeHuii. [lomydeHne n npruMeHeHe CIUIaBOB https://myschool.edu.ru/
xKenesa

87 dusnuecKkue U XMMUYECKHE CBOWCTBA MEIH U €& but6mmoreka IIOK
COE/TMHEHITH, HX TPUMEHEHHE https://myschool.edu.ru/
DOuU3nYeCcKre 1 XUMUUYECKUE CBOMCTBA ITMHKA U €TI0 bubmuorexa [JOK

88 COCIMHEHUH, UX IIPUMEHEHUE. | HIPOKCOKOMIIIEKCHI https://myschool.edu.ru/
IIMHKA
[TpakTrueckas padota Ne 8. Pemenue bu6mmorexa [IOK

89 SKCIEPUMEHTANIbHBIX 3a7a4 110 Teme "MeTtaibl https://myschool.edu.ru/
noOOYHBIX noArpymmn"

90 Pemenue 3amay pa3nuvHBIX THIIOB bu6mmorekxa [IOK
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O06o0mieHne 1 cucTeMaTU3aIus U3Y4eHHOTO

bubmuoreka [JOK

91 MaTepHana no Teme "MeTams" https://myschool.edu.ru/
bu6mmoreka [IOK

92 KontpospHas pabota o teme "Metasuisr” https://myschool.edu.ru/
AHanus pe3y/bTaToB KOHTPOIILHOM paboTEL, bubnmorexa [IOK

93 KOPPEKITHST OMIHGOK https://myschool.edu.ru/
Ponb xuMuu B o0ecrieueHrH yCTOHYUBOTO pa3BUTHS bubnmnorexa LIOK

94 yenoBeyecTBa. [IoHATHE O HAyYHBIX METOJaxX https://myschool.edu.ru/
MCCIICIOBaHMSI BEIIECTB
HayuHble mpuHIUIBI OpraHU3alud XMMHUYECKOTO bubnnorexa [HOK

95 MPOU3BOJICTBA. [IpoMBIIIIIIEHHBIE CLTOCOOBI https://myschool.edu.ru/
MOJTY4EHHS BXKHEHIITNX BEUIECTB
XUMHYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH CPeIbl U brbmorexa LIOK

96 €ro HOCIEICTBHS https://myschool.edu.ru/
XUMHUS U 37I0pOBbE YeNoBeKa. JIeKapCTBEHHBIE Brbmorexa [IOK

97 cpenieTBa https://myschool.edu.ru/
Xumus . Poms Xumun B 00€CTIeYeHUH MTUIIEBOM bubmorexa IIOK

93 6E30ACHOCTH https://myschool.edu.ru/
KocMmeTnueckue u naphroMepHbIE CPEICTBA. Brbmorexa [IOK

9 BAITOBAS. XIUMHUS https://myschool.edu.ru/
XuMHS B CTPOUTENbCTBE. BaxkHelme brbnmorexa HOK

100 https://myschool.edu.ru/

CTPOUTCIIBHBIC U KOHCTPYKIITMOHHBIC MAaTCPUAJIBL
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101

Xumus B ceNbCKOM X03siicTBe. Opranndeckue u
MUHEpaJbHbIE Y100peHus

bubmuoreka [JOK
https://myschool.edu.ru/

102

Cucremaruzanus u 0000LIEHYE 3HAHUM 10 TEME

bubmuoreka [JOK
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Xumus, 10 knacc/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; noxa penakuueii Jlynuna B.B. OO1iecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Akninoneproe obmectBo «M31aTenbcTBO
«IIpocBenieHue»

» Xumus, 11 xnacce/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlyaun
B.B.; nox penaknueit Jlyanna B.B. O01iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe o61iecTBo «3naTenscTBO
«IIpocBenienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. OGmias metoarka o0yueHus xumuu B 1mkoje / P.I'. iBanosa, H.A.
I'opoaunoga, J1.}O. JloO6potun u ap.; nox pen. P.I'. iBanoBoii. - M.: JIpoda
2008 rox.

2. Xumus. Perrenne 3a1aHuid MOBBITIICHHOTO W BBICOKOTO YPOBHS CJIO’KHOCTH.
Kak momyunth MakcumanbHblid 6amt Ha EI'D: yue6HOe ocobue / A.A.
Kagsepuna, I'.H. MonyanoBa, H.B. Ceupunenkona, C.B. CtaxaHoBa. - M.:
Nuremnekt-Lentp, 2015 rox.

3. KonmmyecTBeHHbIE OTHOIEHUSA B XUMUM /| Xumus 11 KoiabHUKoB / T'.H.
MomuanoBa, M.I'. Cuactuna. - 2020 rox - Ne 4,

4. Toopotun JI.}FO. Kortponupyrormias ¢GpyHKIMS MIKOIEHOTO YKCIIEPUMEHTA /
Xumus B mkoge. — 2017. - Ne 3.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMUN»

http://him.1september.ru Equnas xomtekmust LIOP: TIpeameTHas KOUTeKIus
«XUMHUSD»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHbIC
skcriepuMenThl: xumusi. Komnekmust Poccuiickoro o01ieo0pa3oBaTebHOTO
nopTana



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas onmumIiiaaa NIKOJIEHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuueckasi XuMHS: 3JICKTPOHHBIH YUeOHUK IS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBINA YICOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUISHK: XUMUS
http://www.chemistry.ru {uctaHimoHnHas OJUMIIAAIA 10 XUMUU:
TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHBIN MPOEKT

https://edso0.ru/, meroanyeckre peKOMEHIAIMU 1 BUICOYPOKH caiiTa « EquHoe
cojiep;kaHue o01Iero ooOpa3oBaHUs»

http://fcior.edu.ru/, marepuansl denepaabHOro IeHTpa HHPOPMALUOHHO-
oOpazoBarenbHbIX pecypcoB OLIOP

https://fipi.ru/ege/ oTkpeIThiil 6aHk 3aganuii mo xumuu EI'D OUITN.
https://egesdamgia.ru/, Peury EI'D

https://urok/1sept.ru/, komnekius ypokoB «1 CEHTAOps»

http://www.ege.edu.ru - odpurmanbHelii HHPOpMAITMOHHBIH mopTan EI'D
http://www.hvsh.ru/ - anexTpoHHBIH KypHaT «XUMHUS B IIKOJIC
http://www.enauki.ru/ - wHTepHEeT M3maHWe a1 yuuTened «EcTecTBeHHbIC
HAYKID)

http://1september.ru/ - caiit u3narenncrBa «IlepBoe CEHTAOPs»
http://www.profile-edu.ru - caiit npoduisHOrO 00yUCHMSI

http://www.prosv.ru - caiit AO UznarensctBo IIpocBerieHue».

Matepuassl, 1oNyLIEHHbIE K UCIOJIb30BaHUIO (penepanbHbIM nepeuneM DOP:
«s cnam EI'D. Cpennee obriee oOpa3oBaHue. YUeOHBIH MOIYNb O PEIICHUIO
TPYIHBIX 3a/laHuil 110 yueOHOMY nipeameTy «Xumus 10-11 kmaces»
«Jlomamaune 3aganusa. CpenHee oOmee oOpasoBanue. Xumusi» AO
Nz narenscTBO «IIpocBenienney

«Tpenaxep «O6mnako 3Hanui». Xumus. 10-11 knace», OO0 «PusukoH J1ady.
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