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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma mo XMMUM Ha YPOBHE CpEIHEro oO0Iiero oopa3zoBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOI oOpazoBaTeabHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanua(POIl COO), npencraBiaeHHbIX B PeaepaqbHOM TOCYJapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHu3auusx Poccuiickoit
Qenepanuy, peaqu3yIOIIMX OCHOBHbIE 0OO0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoNIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
@®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBanus ywamuxcs 10-11 kmaccos.
N3yuenue mpeamera, peainzyeMoe B yclIoBUsAX JuddepeHnnpoBaHHOTO,
npouabHOro OoOy4eHHs, MPU3BaHO obOecneunuTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IHIKOJIBI, HEOOXOIUMYIO IS
aZanTalyyi UX K OBICTPO MEHSIOIIMMCS YCJIOBUSIM U3HU B COLIUYME, a TaKXKe IS
NPOJOJKEHUST OOy4eHHs] B OpraHM3alusx NpodecCHoHANIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBIISETCA OAHOW U3 MPUOPHUTETHBIX TUCIHUTLINH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
noJpoOHYI0  MHTEpIIPETali0 B COOTBETCTBUM C  OCHOBOMOJATaIOIMIMMU
nosioxeHusMu I'OC COO o B3auMOOOYCTIOBIECHHOCTH II€JIeH, COACpKaHMS,
pe3ynbTaToB OOydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SIBJISIIOTCS CJIEIYIOUIUE BBIMOJHIEMBIE MPOrPAMMOM TIO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpoil obecredynBaeT
MOJIyYeHHE TPEJCTAaBICHUS O IeNAX, COIepkKaHUH, oOIel crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYaIOIMIMXCS CPEICTBAMU MPEIMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKCHUN OOydarommuxcsi B
pamMKax HTOTOBOH arrectaiui B (OpME E€IUHOTO TOCYAAPCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3y4EHUs] XUMUM:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YYEeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue U CTPYKTypUpPOBaHUWE €ro IO KjaccaMm, OCHOBHBIM
coJiepKaTeNbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pacmpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYEeMOTIO
JUISL U3YUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHON 0Opa3oBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBUM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAyCMOTpPEHA
PEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpele’laMd YCTAaHOBIEHHOW MPOrpaMMoil 1O  XUMHH
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAEpKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIIONICH,
KOTOpasi JIOJKHA OTPEENSIThCSl B COOTBETCTBHM C HAINpaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TPEeaMETOB 0a30Boro U yriayOJEHHOTO YpOBHEH B CHCTEME
nudepeHIIMpOBaHHOTO OOyYEeHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHUS
XUMHSI Ha YPOBHE YIIyONEHHOTO W3YYEeHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalloM  IOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHHs B paMKaX HW3yYCHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCIHUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHATBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wu3ydeHHe mpeaMeTa «XHUMH» OPUCHTHUPOBAHO
NPEUMYIIECTBEHHO HAa  pAacCIIUpeHHue W YIUIYOJICeHHE TEOPETUYECKOW W
MIPAKTUYECKON TOATOTOBKH OOYYArONINXCs, BEIOPABIINX ONMPEaeAEHHBIA MPOPUITh
oOydYeHwsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIIEYIOMIETO TOTYyICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopasoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii OI'OC COO k mnnaHUpyeMbIM pe3ysibTaTaM OCBOECHUS
dbenepasibHOM 00pa3oBaTEIbHON MPOTpaMMbl CpeaHero oOIiero oOpa3oBaHUs
u3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3aaad



BOCIIUTAHUS U COIMAIBHOTO Pa3BUTHUs OOydyaromuxcs, Ha (GOpPMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaIbHBIX YMEHHUH, YMEHHU pallMOHaIu3aluu Y4eOHOTO Tpyda U
00O0OIIEHHBIX  CIMOCOOOB  JEATEIBbHOCTH, MMEIOIIMX MEXIUCIUIUIMHAPHBIH,
HAAPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABIISIIOTCS.  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuueckas xumusi». [lpu onpeaeneHun Moaxoa0B K OTOOPY U CTPYKTYpPHOU
OpraHu3alliy COJEpKaHUsl ATUX KypCOB B MpOTrpaMMe IO XHUMHUU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuuusax 06a3oBoro M yriayOJaEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKkass XHMHUS» COCTAaBJISET COBOKYIHOCTH TMPEAMETHBIX 3HAaHUU U
YMEHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMera. JTa cucTema
3HAHMM TOJY4YaeT OMNpeAeNEHHOE TEOPETHUYECKOEe JOMOITHEHUE, MO3BOJISIONICEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3ydeHHs MpeaMera olecreueHa
BO3MOXKHOCTh 3HAQYUTEIBHOTO YyBEIWYEHUS OO0BEMA 3HAHUW O XHUMHUYECKUX
dJIEMEHTaX M CBOMCTBAX MX COCAMHEHUU HAa OCHOBE PACHIMPEHUS U YIIIyOJICHHS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAHUs PeaKIUii, pacCCMaTPUBAEMbIX C TOUKHU 3PEHUS XMMUYECKON KUHETUKH
U TepMoauHaMmuKu. W3yueHue mnepuoandeckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIX O CTPOCHHH aTOMa. XMUMHUYECKasi CBS3b
OOBSCHSACTCS C TOYKU 3PEHUS PHEPreTUYeCKUX M3MEHEHUN npu €€ o0pa3oBaHUU U
paspyllieHud, a TakkKe ¢ TOYKH 3pEHUs MEXaHU3MOB €€ oOpa3oBanus. M3ydenue
TUTIOB ~ pEaKuui  JOomoiHseTcss  (GOpMHpPOBAHHMEM  MPEACTABICHUA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIU3E PACILIABOB M PACTBOPOB BEILIECTB.
B kypce oprannueckoil XUMHUM TP PACCMOTPEHHHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUI ynemnseTcs oco0oe BHUMaHUE BOMPocaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE WHMEET TO, YTO Ha COJEpPKaHHE KYpCOB XHMHUHU
yrayOaEHHOTO YPOBHS MU3yUEHUS TSl KJIACCOB ONpenenEéHHOro mpoduiis (T1aBHBIM
oOpazoM Ha WX CTPYKTYpy W XapakTep [OMOJHEHWHA K OOmel cucreme
NPEIMETHBIX 3HAHWI1) OKAa3bIBAIOT BIUSHUE CMEKHBIE TIPeIMEeTh. Tak, Hampumep,
B COJIEp)KaHHUH TIPEAMETa ISl KIACCOB XMUMHUKO-(DU3UIECKOTO MPOQMIsi O0IbIIoe
3HaueHWEe OYyayT WMETh DJIEMEHTHl yuyeOHOro Marepuana mo obmiet xumuu. [lpu
U3YYCHUH TpEeIMeTa B JAaHHOM CIy4yae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUIl B XUMHUM U B (PU3MKE: aTOMHO-
MOJIEKYJsipHasi Teopusi (MOJEKYJsApHash Teopusi B (DU3UKE), 3aKOHbI COXpAHEHUSs



MacChl M DHEPIHM, 3aKOHBl TEPMOJIMHAMUKH, DJIEKTPOJIN3A, IPEICTABICHUS O
CTPOECHMH BELIECTB U IPYTOE.

B TO Xe BpemMs B coOIepXKaHMM IpeaMeTa JUId KIAcCOB XUMHUKO-
Oouosiornueckoro npodusis OONbIIUN yACIbHBIM Bec OyAeT UMETh OpraHuuYecKas
xumMusi. B 3TOM  cioyyae  mpenocTaBisieTCs  BO3MOXHOCTh it Oolee
O00CTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpHbIE KOMIIOHEHTBI, KakK JHUIUIbI, OeIKHU, YIJIEBOABI, HYKICHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE M CBOMCTBaxX IpPEACTaBHUTEINEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JJIsi HW3YYEHUS
CYILIIHOCTH MPOILecCOB (POTOCUHTE3A, IbIXaHHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHMS
0O0I1IeHaYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3YyYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEMETHBIX CBA3SX C Yy4YeOHBIMH TIPEJAMETaMU, BXOJSAIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAy4YHBIE MpeAMeThl», «Maremaruka Hu
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu um3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O M CpelHEro oo0miero odpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEepPBOCTETICHHON 3HAYMMOCTH SBIIAE€TCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. PemieHue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHMsI TIpeIMeTa IMpeJroiaraet
pean3alMIO TAKUX LIEJIEH, KAK:

e (opmupoBaHue TpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTUS  YEJOBEYECTBA: B  PEHICHUH  MpoOJeM
AKOJIOTHYECKOM, YHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaT€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKKE€ HKOJOTHMYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMBbI 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTATBHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOEHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJICKYJISIPHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOJAUHAMHYECKHX  H
KMHETHYECKHX 3aKOHOMEPHOCTSX IPOTEKAHUS XHUMHUYECKHUX PEAKLIHM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX M AUCHEPCHBIX CHUCTEMaX, 00 00Iux
Hay4YHBIX MPUHIIUIAX XUMUUYECKOTO MPOU3BOCTBA;

dbopmupoBaHue y oOyyJarouxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX HJIEM M TPOOJEM COBPEMEHHOM XWMHH, JJISI OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAaMOTHOTO pEIIeHUs: MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJIW3a U OIICHKH C ITO3UIIMH SKOJOTHYECKON 0€30MacCHOCTH IOCIICICTBUH
OBITOBOM W TPOU3BOJCTBEHHOW JEATENHOCTU 4YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIOJIb30BAaHHEM U  TepepadoTKOM
BCIILICCTB;

yrayoJieHHue  TPEeACTaBI€HWM O  Hay4YHbIX  METOJIaX  IO3HAHUS,
HEOOXOAUMBIX JUISI TPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHYECKUX SBJIEHHH, HMMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKOMN JIESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B mnnanme peanuzanuu TnepBOOYEPETHBIX BOCHHUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU HU3YUYECHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM  YpOBHE OCOOYI0  aKTyalbHOCTb
NpPUOOPETAIOT TAKUE TENH U 33/1a4H, KaK:

BOCIIUTaHUE YOEKIAEHHOCTHU B TO3HABAEMOCTH SIBIICHUW TPUPOIBI,
yBaXEHUS K IIpolleccy TBOpYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

pa3BUTHE MOTHBAIlUM K OOYYCHHIO M II03HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥ CAaMOBOCIIMTAaHMIO  HAa  OCHOBE  YCBOCHHUS
00I1e4YeI0BEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYAIBHBIX U TBOPUYECKUX
CrocoOHOCTEH OoOydarommxcs, (GOpMHPOBAaHHE Y HHUX CO3HATCIHHOTO
OTHOIICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICIITHOW MTPOQeCCHOHAIBHOM 1 0OIIECTBEHHOM JIeITCIIBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHupOBaHME YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOIOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKOU NEATEIBHOCTH.

OO6muiee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS] XUMUU Ha YTIyOJIeHHOM
YpOBHE cpellHero obuiero oopazoBanus, coctasisieT 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Hezneno), B 11 kitacce — 102 yaca (3 yaca B HeJemI0).



COAEPXAHUE OBYUEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHE  OpPraHUYECKOW  XMMHUH, IIPEACTABICHUE O
MHOT000pa3uu OPraHnYeCKUX COeTUHEHUN.

DNEeKTpPOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTM aToma Yriaepojaa. XHMHYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TUOpUAM3ALMM aTOMHBIX OpOuTanei
yraepoaa. MexaHuzmbl 00pa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKuenTopHblil). TUMNBl MepeKpbIBaHUA ATOMHBIX OpOUTalleld, G- M T-CBS3M.
OnuHapHas, 1BOWHAs W TpoiHas cBsi3b. CnocoObl pa3pbiBa CBSA3EHM B MOJIEKYJax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM paaukane, HykKieopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpraHMYecKUX CoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (OpPMYIIBI.
CtpykTypHble (GOpMyJbl pa3IUYHBIX BHUJAOB: pa3BEpHyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buael u3omepun: CTPYKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe YG(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe o
dbynkimonanbHou rpymnme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranndeckux coenuHeHuidt (IUPAC) um TpuBHuanbHBIC Ha3BaHHS
OTJAEJBHBIX IIPEACTABUTEIICH.

OcobOeHHOCTH W KJIaccU(UKAIUs OpraHUYecKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKIIUH B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
O3HAaKOMJICHME ¢ oOpa3laMH OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 10 MPEBPALICHUID OPraHWYECKUMX BEIIECTB MPU HArpeBaHUU
(mnaBieHue, OOYIJIMBaHWE M TOpPEHHE), KOHCTPYHUPOBAHHUE MOJENEH MOJEKYI
OpPraHWYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJEKYI aJKaHOB, SP°-
ruOpuu3anus aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DHU3MYECKUE CBOMCTBA
AJIKaHOB.



XVMMHUYECKHE CBOWCTBA QJIKaHOB: PEAKIUU 3aMEIICHHs, H30MepU3alui,
JNETUAPUPOBAHMS, IUKIM3ALMK, TUPOJIU3a, KpekuHra, ropenus. [IpeacraBnenue o
MEXaHU3Me peakluil paguKaIbHOrO 3aMEeLIECHUS.

Haxoxnenue B mpupozae. CriocoObl MOIyYEHUsI U TPUMEHEHUE AJIKAHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepus. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UHUKJIOOyTaH) H
OOBIYHBIX (LMKJIONEHTaH, LMKJIOTeKCaH) LMKI0aIKaHOB. CrocoObl MOJyYeHUs U
NpUMEHEHHUE [TUKI0ATKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysia, HOMEHKIATYpA.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJEKYNl alKeHOB, SpP*-
rudpuau3anus aTOMHBIX opOuTtaneidl yriepona, 6- W m-cBA3U. CTpyKTypHas u
reoMerpuyeckas (IUc-TpaHc-) wu3zomepus. Pu3nyeckue CBOWCTBA aAJKEHOB.
XVMMHUYECKHE CBOMCTBA: PEAKUUU MPUCOCIMHEHMS, 3aMEUICHUSI B O-TIOJOKEHHUE
IpU JABOWMHOM CBSI3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHnHbIe peakinu Ha ABONHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS W MPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsbKEHHBIE, N30JIMPOBAHHBIE,
KymynuposaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaus
conpspKEHHBIX queHOB. CrocoObl MOTyYeHUs U MPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasel yriepoaa. du3nyeckue CBOWCTBA aJKUHOB.
XWMHUYECKHE  CBOWMCTBA:  pEaKIUU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNH, OKUCIEHUA. KUCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakinyi Ha TPOMHYIO CBs3b. CrOCOOBI MOTyUeHHUS
U IPUMEHEHHE AIIKUHOB.

ApoMaTudecKkue yriieBoaopo bl (apeHsl). ['OMOJOTMYECKHIl PsiJ apeHOB,
obmast hopmyrna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30IbHOM KOJIBIIE U
YIIE€BOJIOPOJIHOM pAJMKaJe, PEaKUUu MNPUCOCIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzoma. IlpencraBimeHne 00 OPUEHTUPYIOMIEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE AaIKUIBHBIX PaTUKaloB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoia. [lomumepuszanus crupona. CrocoObl MOTy4eHUsT U
NPUMEHEHHE apOMATHUYECKUX YTIE€BOJOPOIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh U €€ mpoucxoxiacHue.
KameHnHblil yrosib 1 npoaykTsl ero nepepadotku. CrnocoOsl nepepaboTku HeTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTUTHUYECKUM), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOrPYIIy, HUTPOTPYIIY, I[MAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIeNCTBUE IUTajlOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAIUIOOPTraHNYECKUX COCUHEHMUAX. Hcnonp3oBanue
raJOreHIPOU3BOIHBIX YIJEBOJOPOJOB B OBITY, TEXHHMKE U TMPHU CHHTE3E
OpraHUYEeCKHUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3yuyeHrne (PU3NUYECKUX CBOWCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii  yriieBOJOPOJOB Pa3IMYHBIX KJIAacCOoB (oOeciBeunBaHUE OpOMHON WM
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajusi, B3aUMOJCHCTBHE alleTHJICHA C
aMMHMaYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHaApYyKEHUE
yriepoja W BOJOPOJa B OpPraHWYECKUX BEIIECTBAX, IOJIydeHUE OITHICHA U
U3Y4YEHUE €Tr0 CBOWMCTB, O3HaKOMJIeHHE C KoyueKmusMu «HedTb» u «Yrompy», ¢
oOpa3liaMd  TUTACTMAcCC, KaydyKOB M PE3HUHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJIOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOaTOMHBIE CcHUPTHl. CTpoeHue MoJeKyn (Ha Mpumepe
MeTaHoJla M JTaHoyna). ['omonoruueckuil psn, obmas Qopmyna, H3OMeEpHs,
HOMEHKJIaTypa U kiaccudukanus. Dusnueckue CBOMCTBA  MpeAENIbHBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakuysi Ha OJHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opraHu3M uyesnoBeka. CrocoObl TMOMy4YeHUS W MPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

IIpocTeie 3dupsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (HU3UICCKUX H
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DuU3NuecKkue Hu
XUMHUYECKHE CBOWCTBA: pPEaKIUU 3aMEILCHUS, B3aUMOJCUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMHU KHUCJIOTaMH, KAYECTBEHHAs peaKkius Ha MHOTOaTOMHBIE
ciupthl. [lpencraBnenne o MeXaHW3Me peakiuid HYKICOPWIHHOTO 3aMeIeHUsI.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONYYeHHS] W TPUMEHECHHE
MHOT'OATOMHBIX CIUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH3onpHOTO sAnpa. Pusznueckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMHUUYECKUX



cBoiictB (enona. KauecTBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CnocoObl nostydyeHus 1 npuMenenue penona. Genonapopmanbaeruanas cMoa.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonoruyeckue psabl albJeTU0B U KETOHOB, OOIIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHYECKHE  CBOMCTBA  albJETMJOB M  KETOHOB:  pEaKIUu
npucoeauHeHns. OKHUCIEHNE allbJIETUIOB, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIBI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHHUE albJACTUA0B U KETOHOB.

OnHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omepust u HOMeHKIaTypa. dusnyeckre cCBONCTBA
OJTHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XUMHYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTRA,
peakiusi ITepudUKaIuU, PEaKIUU C Y4aCTUEM YTJIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHUCIIOT.
OCoOEHHOCTH CBOMCTB HEMPENENIbHBIX W apOMAaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpeacTaBurenu BBICIITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAS, JUHO/EBAS,
JIUHONIeH06as KUCIOThL. CIIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, odmas dopmyna, uU3oMepus H
HOMEHKJIaTypa. PU3MUYECKMEe U XUMHYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupsl. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M 1IeJI0UHOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBbI B IpUpOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukamus yriaieBoaoB (MOHO-, TU-
U Tmojucaxapuisl). MoHoOcaxapuabl: TJIOKO3a, (PpykTo3a, ranakTo3a, pubdo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoie. PoTocuHTe3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMHU C YYaCTUEM CIIUPTOBBIX U aJIbJIECTUIHOU
IpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nakTo3a. BoccTtanasnmBaromye 1 HEBOCCTaAHABIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxman,
NIMKOTeH U 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0JIO3bl.  DPU3MYECKHE CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMAPOJIN3, KAYeCTBEHHAas peaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUIPOJIN3, MoidydyeHue 3(UpoB 1eitoio3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HW3YUCHHUSI BEIIECTB M HUX MPEBpAICHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTA B aJbJIETUJ HA PACKAJIEHHOM MENHOW IPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHPTAa AUXPOMATOM Kaliusi (BO3MOKHO MCIIOJIb30BAaHHE
BUJIEOMATEpUaIOB), KA4€CTBEHHbIC PEAKIIUU Ha aidbJeruabl (C THAPOKCHUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBHE pacTBOpa TIIOKO3bI ¢ runpokcunoM meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
(denoinby, «KapooHoBbie KUCTOTHI. CIOKHBIE d3PUPBD».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpPTaHUYECKUE MPOU3BOJIHBIE aMMHaka. Kimaccudukaiuss aMUHOB:
anupaTuyeckKue W apoOMaTHYECKHE, IEePBUYHBIC, BTOPUYHBIE UM TPETUYHEIE.
Crpoenue mosekys, obmas ¢opmysa, U30MepHsi, HOMEHKIATypa U (U3UIECKUE
cBolcTBa. XMMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIC CBOMWCTRA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMUHOB C a30THCTOM KHCIJIOTOM.
Conu aJIKuIaMMOHUS.

AHWIMH — TIpeACTaBUTENb aMHHOB apoMartudeckoro psga. CrpoeHue
aHwIMHA. B3auMHOe BiMsHUE TPYNI aTOMOB B MoOJieKyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakiuu Ha aHWiIMH. CrocoOsbl
NOJIyYeHUsT W TpUMEHeHue anudaruyeckux amMuHOB. [lonmydeHuwe aHWIMHA U3
HUTpOOEH30I1A.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHbIe NPEACTaBUTENN O
AMUHOKHUCJIOT: TJWLWH, alaHuH. @OuU3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peakiys TMOJUKOHJCHCAUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3naueHne aMuHOKUCIOT. CHHTE3 U TUPOJIU3 MENTHIOB.

benku kak mpupomHbsie moiguMmephl. [lepBuyHas, BTOpHYHAs M TPETHUHAS
CTpyKTypa OenkoB. XWUMHUYECKHE CBOMCTBAa OEIKOB: THUAPOJH3, JICHATYpPAIHS,
KauyeCTBEHHBIE PEaKINU Ha OCKH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX [PEBPAILCHUI:
pacTBOpeHHe OENTKOB B BOJIE, JCHATYpalus OCIKOB NMPU HArpEeBaHHM, I[BETHHIC
peakiuu Ha O€JKH, peIIeHHE OHKCIePUMEHTANIbHBIX 3ajlad [0 TeMaM
«A3oTcoaepaiue OpraHWYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHUI.

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS .

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIHSS MOJICKYIISIpHAS



Macca. OCHOBHbIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUNH —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepnbsie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJIUMETUIMETAKpUiIaT, MOJIUKApOOHATHI,
noJmdTUIIeHTepeTanaT). Y Tunuzanus 1 nepepadoTka IIacTUKa.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTaueHOBBIN, XJIOPOTPEHOBBIN, H30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAllPpOH U JIaBCaH).

[Tonmumepsr CIEIUAIEHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME TOJUMEPHI, OMOpa3iiaraeMble OJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3llaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,
Kay4yyKOB, pCIICHUE DSKCIIEPUMEHTAIIBHBIX 3amauy 1o TeMe «Pacrmo3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHord (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHON  (OpMYJIbl OPraHUYECKOTrO COeAUHEHUss 1Mo wmacce (00bEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkuud W/WIM HCXOIHBIX BEHIECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMUYECKUX CBOWCTB WJIM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKONW XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TOHATHUH, TaK U TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHNEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJACIHUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
DHEPreTUYECKUU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSTHUE
BEIIECTBA, (DM3WYECKHE BEIWYUHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Mmacca.

buonorusi: knetka, opraHu3M, J3KocucTeMa, Owochepa, wmeTabonH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN U TreTepoTpOodHBIA TUN NUTaHUSA, OpPOKEHUE,



doTocuHTe3, aBIXaHWE, OCNKH, YIIAEBOMABI, JKUPBI, HYKICHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: noae3Hble HCKOMaeMble, TOTIIIUBO.

TexHonmorusi: MUIIEBBIE MPOAYKTHl, OCHOBBI PAIlMOHAJIBLHOTO THTAHUS,
MOIOIIINE CPECTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIIAS U HEOPT'AHNYECKAS XUMMUMSI

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YHUCJIA. DHEPreTUUECKUE YPOBHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUueCKux 3JI€MEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue SJIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DNeKTpOHHBIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOT0O—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHMH, DJICKTPOHHBIC KOH(PUTYpAIIMH HUOHOB.
DIIEKTPOOTPUIATEIIHLHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizb mepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMHUYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB U 00pa3yeMbIX UMH
IPOCTBIX W CJHOXHBIX BEIIECTB IO TpylnaM ¢ IMepuojaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[.1. Menzaeneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIA H
JIOHOPHO-AKIIENTOPHBINA. DHEPrus U JyiuHa cBsi3u. [[0IIpHOCTh, HAPABIECHHOCTH U
HACBII[AEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICMCTBUS.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBsi3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEPE COCTUHECHUMN
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBineHre 0 KOMIUIEKCHBIX coenMHEHUsX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILTIEKCOOOpa3oBaTeNb, JIMTaHABL. 3HAYE€HHWE KOMIUIEKCHBIX COCIHMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUHU.

BemectBa  MOJEKYJISIpHOTO W HEMOJEKYJISIPHOTO  CTpO€HUs.  THIIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJJTOMJHBIX pacTBopax. CnocoObl BBIpAKEHUS KOHIICHTPAIIMH PAacTBOPOB:
MaccoBas J0JIsl BEHIECTBA B pacTBOpE, MOJIsApHas KOHIeHTpauus. HackleHubie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUUECKUX BEIEeCTB. TpUBHUAIIbHBIC
Ha3BaHUSA OTJEJbHBIX MPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XuMHUECKHX peakUil B HEOPraHUYECKON W OpraHuYecKou
XUMHM. 3aKOH COXPAaHEHMsSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPAILLCHUS
SHEPIUM NPU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMOXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DAaKTOPHI, BIUSIONIME HA MOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHUTpasbHas,
mieouHas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. IIpoliecchl OKHUCIEHUS W BOCCTaHOBJICHMUSI.
Baxneiimue OKUCIUTENM W BOCCTAaHOBUTENU. MeToa 3JIeKTpoHHOro OanaHca.
DIIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHuEe TMEpPOKCHAa BOJOpOJa B TMPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, IPOBEJICHUE PEaKI[uii HOHHOTO OOMEHa, ONpeieIcHIE
Cpelbl pPacTBOPOB C IOMOINBIO MHIWKATOPOB, M3YYEHHUE BIUSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOW pEAKIIMH W TIOJIOKECHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tomoxxenne HemetaimioB B llepuoanyeckoi  CHUCTEME  XMMHUYECKHX
sanemenToB [[.U. MenzaeneeBa 1 0cOOEHHOCTH CTPOCHUSI UX aTOMOB. Du3ndecKue
CBOMCTBa HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTajulaMd U HEMETajulaMH, BOCCTAHOBHUTEJIbHbIE CBOMCTBa. [ WApuUIbL
TonIMBHBIE JIIEMEHTBI.

[amorensl. HaxokneHue B mpupoje, COCOOBI TOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeHIne KUCIOpOACOIepKaIlnue
coeMHEeHUs TajoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [[puMeHeHne rajoreHoB U UX COCIMHEHUM.



Kucnopona, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOJaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepsi(1V), oxcun
cepri(VI1). CepHucrtas u cepHas KUCIOTBI U uUx coiid. OCOOEHHOCTH CBOMCTB
CepHOU KUCIOTHI. [IpuMeHeHune cepbl U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpUpoAe, CIOCOOBbI MONYYEHHS, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTPUALI. OKCHABI a30Ta. A30TUCTasi U a30THAas
KUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[pruMeHeHue azota
U €ro COCIMHECHUI. A30THBIE yI00pPEHUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl ocdopa, GocdopHas
kucnora u e€ conu. Ilpumenenme ¢ocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUUYECKHE CBOMCTBAa TPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroyb, ancopOuusa. Dymnepensl, rpadeH, yriepojHbie
HaHOTPYOKku. IIprMeHeHne MPOCThIX BEIIECTB, 0OPa30BAHHBIX YIIIEPOJIOM, M €r0
COEeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHUs, (U3NYECKUe |
xumudeckue cBoictBa. Oxcupn kpemuusa(lV), kpeMHUEBas KUCIOTa, CHIIMKATHI.
[IpuMenenue kpeMHus U ero coenuHeHuil. CTeKI0, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cucTteMe XUMUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOCHUS DJIIEKTPOHHBIX 000JI0YeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe METaIoB B OBITY UM TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud metawioB.  OOmmue  crocoObl

MOJTy4YCHUS METaJIOB: TUAPOMETAILTYPIHUS, MIAPOMETAILTYPrus,
anektpomeramuryprusa. [lonsitue o xoppo3uu meTawioB. CrmocoObl 3amuThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepromnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, ¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka MetamuioB |lIA-rpynmer [leprogudeckoit cucTeMsl
XUMUYECKUX DJJIEMEHTOB. Maruuil M KaiblUi: TNoJiydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IPOCTBIX BEIIECTB W HX COCAWHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHEHUS.



AJIOMUHUN: TTOTydeHue, (GU3NYeCcKre U XUMUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTOTO BEILECTBA M €ro coeAuHEeHWil. AMQOTepHbIE CBONCTBa OKCHAA H
TUJIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTawioB noOouHblx mnoarpynn (b-rpymnm)
[Iepnoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

DuU3NYECKUEe U XUMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUibl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKHUCJIMTENbHBIE CBOMCTBA. [lonyueHrne U npuMEeHEHUE Xpoma.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

®u3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIIbL,
ruapokcuanl u conu xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHuUe xee3a
U €ro CIUIAaBOB.

DU3NYECKUE U XMMUYECKUE CBOWCTBA MeAU U €€ coenuHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSMHECHUM.

[Muuk: mnomydyeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHenune
LMHKA U €r0 COEIMHEHH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YyYEHHS BEUIECTB M WX NPEBpalllCHUN:
u3ydyeHre o0pa3loB HEMETaJuIOB, ropeHue cepwl, gocdopa, keine3a, MarHus B
KHCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
IIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEepUaIOB), B3aUMOJCICTBHE LIMHKA W KEJle3a C pacTBOpaMHM KHUCIOT U
HIeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPraHMYECKHUE aHMOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHUHHMS U ILMHKA C
pacTBOpaMy KHCJIOT U ILEJIOYEH, pEeHIEHNE SKCIEPUMEHTAIBHBIX 3aJa4 [0 TeMaM
«l"anorensr», «Cepa u e€ coenuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumum B o6ecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax II0O3HAaHHUS M METOAOJIOTMA HAYYHOTO MCCIIEIOBAHUA.
HayuHble npuHIMIIBI OpraHU3allui XMMUYECKOr0 MPOU3BOACTBA. [IpombIiieHHbIE
CIIOCOOBI MOTYYEHHUST BAKHEHIITNX BEIIECTB (HAa MPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEepHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHUS] METAIIJIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOMIEM CpEeAbl U €r0 MOCIEACTBHUS.
Ponp xumMuu B oOecniedeHrH YHEPTETUUECKOM 0€30MaCHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuuM B pa3BUTUHA MENULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe N00aBku. Poib xumMuu B
o0ecrieyeHUH MUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e301acHOr0 MCHOJB30BAHMS NpPENaparoB OBITOBOM XUMUU B TIOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIIME CTPOUTENbHBbIE MaTepualibl (LIEMEHT,
OEeTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuainsl s 3JeKTpoHUKU. HaHOTeXHOIoTH Y.

PacuétHnle 3agaun.

Pacuértel: Macchl BemecTBa WM 00bEMa Tra30oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEIIIECTB MMEET MNpPHUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJYKTA
peakIuu, €clId OJIHO M3 BEIIECTB JaHO B BHJE pPACTBOpa C OMNpPEACIEHHOU
MacCcoBOM JOJied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOMM U MOJSPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJU BBIXOJA TNPOJAYKTAa PEaKIUuu OT
TEOPETHYECKH BO3MOYKHOTO.

MexnpeaMeTHbIC CBSI3H.

Peanmuzarus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3yYCHHH  OOmer u
HEOpraHW4ecKor XuMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHSATHIX B OTAEJIBHBIX
peaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS . SBJIICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJW3, CUHTE3, KiaccU(UKamus, MEePpUOIUIHOCTh, HAOIIOICHUE,
U3MEpEeHHUE, IKCIIEPUMEHT, MOJICIIb, MOJICITUPOBAHUE.

dusnka: Marepus, MHUKPOMHUp, MaKpOMHUpP, aTOM, DJIEKTPOH, TIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHbD,
BEILECTBO, TEJO, O0BEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WJICAJIbHBIA ra3,
¢du3nUecKre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTBI, OCIIKH, KUPBI, YTICBOIbI, HYKIIEHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIE TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypcehl.

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmaneBTHYCCKas MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



nmpemnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaJIOB, OJCKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMKWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM € CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeAaMeTra «XUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsS BBIICICHBI CIEAYIOIIME COCTaBIAIONIME: OCO3HAHUE
0oOyJarolmMUMHUCS POCCUMCKON Tpa)KJaHCKOM MJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOMPEACICHUIO; HATUUYME MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh MW CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHSATEIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMS; HAIMYUE
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPhl; CHOCOOHOCTh CTaBUTH 1I€JIU U CTPOUTH
KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE PE3YyJbTaThl OCBOCHMUS TMpeAMeTa «XUMHS» OTPa’KaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW U TMPAKTUYCCKOW JEATCIBHOCTH
o0ydJaromuxcs B Mpoliecce peain3aluu 00pa3oBaTeIbHON JIEITEIIBHOCTH.

JInyHOCTHBIE PE3YJbTaThl OCBOCHMUS TMpeAMeTa «XUMHS» OTPa’KaroT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JEeATEIbHOCTH
oOydJaromuxcs B MpoLiecce peaju3alud 00pa3oBaTeIbHON JEATEeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U IPABOMIOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax W MpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 33714, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHHUSI K MCTOPUYECKOMY H HAyYHOMY HaCIEIHIO
OTEUYECTBEHHON XMMUU;

YBOXEHHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM W TPAKTHUECKOTO
OPWIOKEHUSI XUMHUM, OCO3HAHUS TOr0, YTO JaHHbIE HAyKH €CTh pPe3yJbTaT
JUIMTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECAa W TII03HABATEIHPHBIX MOTHBOB B TIOJYYCHHUH U TOCICAYIOIIEM
aHanu3e WHPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XMW,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HAa MOPAJTbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIICICTBHM
MIOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAHHUS IICHHOCTEW 370pOBOTO MW Oe3omacHoro oOpa3a JKW3HH,
HEOOXOIMMOCTH OTBETCTBCHHOT'O OTHOIICHUS K COOCTBCHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE30MAacCHOr0 OOpalleHUs] C BEIIECTBAMH B OBITY,
TIOBCETHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAJBHOTO W  KOJUICKTUBHOTO
0e301acHOro MOBE/ICHUS B CUTYAIUsX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATENbCKOM
NESTEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHIAX
NeSITETHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWM TMPAKTHUYECKUX 3a1ad
COIIMAJIbHOM HANPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAaKTUUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3iMuHOTO Poja, B TOM
YHCJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHUS K TPYAY, JIOAM TPYyla U pe3yJbTataM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaTbHON TPacKTOPUH
oOpa3zoBaHus, Oymymied mpodeccur W peaau3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMUU, HHTEPECOB H
noTpeOHOCTEH 00IIECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH [E€JIECOO00PA3HOT0 OTHOMICHUS K TPUPOJIC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIie;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
YKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COMMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PallMOHATIBHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHS MPOTHO3UPOBATh HEOJArOMpPUSITHBIE IKOJIOTUYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeSATeTbHOCTH AKOJIOTUYECKON HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMH B IO3HABATEIIbHOW, KOMMYHUKATUBHOM Y COLIMAJIbHOU
NpaKkTUKe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTHKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peAcTaBiIeHUs 00 OKPYXKaroIeM MUPE KaK O €IWHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHSI;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIEHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUANbHON KyJIbTYpbl, B PEIIEHUH TII00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, JSHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICYeHUH
YCIIOBUN YCHEIIHOTO TPYJa M DKOJIOTMYECKH KOMGPOPTHOMN >KM3HU KaXIOTO 4jeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHMMAaHUs CYUIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh
NoJydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETo MUpa H
IPOUCXOIANUX B HEM U3MEHEHUN, YMEHUS JIeJaTh 00OCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npodyieM B peajbHbIX )KU3HEHHBIX CUTYalUsAX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENHHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENpPEpPhHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NEeSATEbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylabTaThl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa M CIHEUUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIECTBO, SHEPTUs, sIBJICHHE,
poLecc, CUCTEMa, Hay4YHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G YHKIMOHATBHON
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00Yy4alolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS U yYHUBEpCAJIbHbIC YYCOHBIC
JNEUCTBHUS B ITO3HABATEILHON U COIIMATILHOM MTPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXaOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATCIILHBIMH, KOMMYHHMKATUBHBIMU U  PETYJISATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENILHO  (OpMYyNIHpPOBaTH M aKTyalIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C TOCTABIECHHBIMU LIEJIAMU;

UCIIOJIB30BATh NPU OCBOEHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aHMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA VISl OOBSICHEHUS OTAEIBHBIX (DAKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAaHUS M KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKHUX PEaKIU;

YCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PaCCyXJeHHS (MHAYKTUBHbBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJIICHUSIX, (DOPMYITMPOBATH BBIBOIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HAKOBBIE) MOJIETIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPECTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuMUueckas QopMmysa, ypaBHEHHE XUMHYECKOU



peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3ajiad,
MIPUMEHSITh HAa3BaHHBIE MOJEJIbHBIC MPEJICTABICHUS JJIsI BBISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITHUpOBATH LEJIH U 33/1a4l UCCIICIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITEIbHO CGOPMYJIHUPOBAHHBIE BOMPOCH B KaueCTBE HWHCTPYMEHTA
MO3HAHMS U OCHOBBI I (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUMH;

BJIAJIETh HABBIKAMU CaAMOCTOSITEJIBHOTO TIUIAHHUPOBAHHUS MW  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IATh 3a XOJ0M
mpoliiecca, CaMOCTOSITELHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIUupoOBaTh
0000I1IeHNs ¥ BBIBOJBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTarh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NEATEIIbHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3InYHBIX
METOJI0B MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIpPaBOYHBbIE TOCOOUS,
pecypcel MHTepHeTa), aHaIM3upoBaTh MH(OpPMAIUIO pa3IMYHBIX BUIOB U (OpM
Ipe/ICTaBICHUS, KPUTHYECKHU OLICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpPMAIIUKA, HEOOXOAUMON JJIsI  BBIMOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO TUIIA;

NpUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHpopMaIyu (CXeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4HBIM $3bIK B KadyecTBE CpeAcTBa Mpu pabore c
XUMUYECKOW MH(MOpMalMel: NPUMEHITh MEXNpeIMeTHble ((pU3nMUecKue u
MaTEMaTUYECKUE) 3HAKH ¥ CUMBOJIBI, PopMyIibl, a00OpeBUATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta /WK
JIMCKYCCHUH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS TIPEAJIOKEHHON 3aa4H;

BBICTYIIaTh C IPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENBHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3Y4aeMbIX BEIIECTB, pealu3ali y4eOHOTO NMPOeKTa, U (OPMYIUPOBATH BHIBOJIBI
[0 pE3yJibTaTaM MPOBEAEHHBIX HUCCIECIOBAHUN IMYTEM COIJIACOBAHMS ITO3ULIMN B
X0/J1e 00CYXKJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC JeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
JeSTENbHOCTh, Ompenessis €€ Leaud M 3aJaud, KOHTPOJIUPOBATh MU IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubosee
b exTUBHBIN crmoco0 HX pemeHuss ¢ y4€TOM MOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOILIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro o0Imero o0pa3oBaHMs BKIIOYAIOT CIECIH(PUICCKUE
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMS, YMEHHS U CIIOCOOBI ISHCTBUI
10 OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYEHHWIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAK’K€ B PEaIbHBIX )KM3HEHHBIX CUTYaIIUsAX, CBSI3aHHBIX C XUMHUEH. B
nporpaMMe€ 1O XHMHUHU MPEIMETHbIE pe3yJbTaThl MPEACTABICHb IO TOJaM
U3YUYEHUS.

10 KJIIACC

[IpeameTHble pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ pojii B 00€CHEYeHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, SHEPTETUUYECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEpUAJOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B o0ecreyeHun paIMOHAIILHOTO
MPUPOAOIIONB30BaHNsA, B (OPMUPOBAHMM MHUPOBO33PEHUS U OOLIEH KYIbTYpHI
YeJIoBEKa, a TaKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J10POBBIO U IPUPOJIHOM CPELIE;

BJaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIIUE MOHATUS — XUMHUYECKHUI JIIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
oboyouka aroma, S-, P-, O-aTroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXIEHHOEC
COCTOSIHMSA aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTaNei, HOH, MoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpPHAsl Macca, MOJISIPHBIA 00BEM, YIIAEPOAHBINA CKENeT, (yHKIMOHAIbHAS
rpynna, pajaukain, CTpyKTypHble (GopMmysbl  (pa3BEPHYTHIE, COKpPAILEHHBIE,
CKEJIETHBIE), M30MepUs CTPYKTypHass M MPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOJAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHUYeCcKrue COCAMHEHHsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(mepuonnueckuit 3akon J[. W. MeHnneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTtnepoBa, 3akoH COXpaHEHHs MacChl BEUIECTB, 3aKOH COXPaHEHUS
U TPEBPAIICHUS DSHEPrUM IMPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUSA, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH U CUCTEMHOCTH XMMHUUYECKHUX SIBIICHHI; IIPEACTaBICHUS
0 MEXaHH3MaxX XHMHUYECKHX pPEaKlIHi, TEPMOJUHAMUYECKHX M KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUU aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentanTtsl | u Il pona);
(akTONOTrNYEeCKHUEe CBEJICHHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHHH M 0OE€30macHOM
UCIIOJIb30BAaHUM BaKHEUIITUX OPraHMYECKUX BEIHIECTB B OBITY M MPAKTUYECKOM
NESTEIBbHOCTH  YelOBeKa, OOMIMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IEPePadOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHABIIMBATh UX B3aUMOCBSA3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCII0JIb30BaTh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJ OPraHUYECKUX
BELIECTB;

COCTaBJISITb YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIMA  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMUIA;



W3TOTABIMBATH MOJICITH MOJICKYJl OPTaHUYECKUX BEIIECTB IS WIUTFOCTPAIUH
X XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUM: yCTaHABIMBATh MPUHAIICIKHOCTh HW3YUEHHBIX
OPraHWUYECKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/TpyIie COEJWHEHMM, JaBaTh KM Ha3BaHUS IO CHUCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBbIE HA3BaHUS JJISI OTIEIbHBIX
NpeICTaBUTEICH OPraHMYEeCKUX BEHIECTB (ITUJICH, alleTUJICH, TOYOJI, TJIUICPHUH,
STUJICHTIIUKONb, (EHOJ, (OpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTeapUHOBAs, OJICMHOBAs, MAIbMUTHHOBAS KHUCJIOTHI,
TJIMIIHMH, aJaHWH, MalibTo3a, (PyKTO3a, aHWIMH, JUBWHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYyTue);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIWHEHUAX (KOBaJICHTHAs W WOHHAs CBS3b, G- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. BytiepoBa st 00bSICHEHUS 3aBUCHMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS;

chOpPMHPOBAHHOCTh ~ YMCHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBAa TUIMYHBIX NPEJCTABUTENEH pPAa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: aJKaHOB, IIUKIIOAIKAHOB, aJJKEHOB, aJKaJIUEHOB,
QIKUHOB, apOMAaTHYECKUX YIJIEBOAOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTBIX U CIIOXHBIX 3(PUPOB, JKUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrieBOAOB (MOHO-, IU- W TOJHUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TE€HETHUYECKYI0  CBSI3b  MEXKAY  HUMH  yYpaBHEHUAMH
COOTBETCTBYIOIIMX XHMHYECKHX PEaKUUid C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCIMHEHUN OT
KPaTHOCTH U TUTIA KOBAJICHTHOM CBS3H (G- U M-CBSI3H), B3AUMHOTO BIIUSHUS aTOMOB
U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TIepepadoTKH M
PAKTUYECKOE TPUMEHEHHE MPOTYKTOB MepepaboOTKu;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHWS — HAOIIOJICHUH, U3MEPEHUHN, MOJICITUPOBAHNN, IKCIIEPUMEHTE
(peanbHOM U MBICIICHHOM ) U YMEHHSI IPUMEHSITh 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3y4YECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUY;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSMU U TPEICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUAIbHOTO €IMHCTBA MHDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUSI MO OPraHUYECKOW XUMHUU JJIi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHU I, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XMUMHUYECKUX PEAKIUNA C UCIOJIb30BAHUEM (DU3NUECKUX
BenMYuH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyIbl BElIeCTBA MO WM3BECTHBIM MACCOBBIM JIOJIIM XHMHUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TO3WIUH  DKOJOTHYECKOM  O€30ImacCHOCTH  IIOCIICACTBHUS  OBITOBOM M
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
po0JieM B CUTYaIMSIX, CBI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHPHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCIEPUMEHT (MOJYYEHHE M M3YYEHHUE CBONCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHbIC PpEAKUMHU YTIEBOJAOPOJOB pA3IMYHBIX KJIACCOB U
KHUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE IKCIEPUMEHTATbHBIX
3a/1a4 110 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
Oe3omacHOro OoOpalleHus ¢ BEIEeCTBAaMHU M JA0OpaTOPHBIM 00OpPYIOBAaHUEM,
dbopmynupoBaTh I€Jdb HMCCJICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJIbTaThl SKCIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBHUIa SKOJIOTHYECKU I1€JIeCO00Pa3HOT0 MOBEICHHUS B OBITY U
TPYZOBOM JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOEr0 3I0POBBS, OKPYKAIOIICH
IIPUPOJHOMN CPEAbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKHUX BEIIECTB, TOHMMAs cMbIch nmokaszaresns [1J1K;

aHAJIM3UPOBATH 11€7I€CO00PA3HOCTh NMPUMEHEHUSI OPraHUYeCKHUX BEIIECTB B
IIPOMBIIIICHHOCTH U B OBITY C TOUYKH 3PEHHUSI COOTHOIIICHUS PUCK-TI0JIb3A;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATh IICJIICHAIIPABICHHBI TOHCK
XUMUYECKOW MHGOPMAILIMK B Pa3IMYHBIX MCTOYHUKAX (HaydHas ¥ y9eOHO-HaydIHAas
JUTEpaTypa, CPeaACTBAa MacCcoBOM mHpoOpMalnuu, HTepHET U apyrue), KpUTHISCKU
aHaJIM3MPOBATh XMMHYECKYIO0 MH(OpMAIIMIO, mepepadaThiBaTh €€ M UCIO0JIH30BATh
B COOTBETCTBHH C IMOCTABICHHOW y4eOHOM 3a1a4eil.



11 KJIACC

[IpeameTHble pe3ynabTaThl OCBOCHMS Kypca «OOIas W HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TMO3HABAEMOCTH SIBJICHUN MOPUPOJBI, O MECTE U 3HAYCHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIICUCHHH YCTOMYMBOIO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTHUYECKOM, SHEPreTUYECKOW W MHUIIEBOMU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHaOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIlMOHAIBLHOTO MPHUPOJIONOJIL30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMe TMOHATUA — XUMHUUYECKUM DJIEMEHT, aToM, SJIpO aroma,
H30TOIIBI, JJIEKTPOHHAs 000J0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSIHUS aToma, THOpUAM3alus aTOMHBIX OpOuTasiei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsd pEIIETKA, XHUMHUYECKas peakuus, pPacTBOpP, IJIEKTPOJIMUTHI,
HEJJICKTPOJIUTHI, JJIECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOIUAINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHTENb, TEIUIOBOM 3(dexT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINH, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOLMAIUU, TEPUOAUUYECKUIN
3akoH /.M. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHECHUS U
MPEBPALICHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3bIK
XUMHH, MHPOBO33PCHUYECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHUS
MPUYUHHOCTH W CUCTEMHOCTM  XUMHUYECKUX  SBJICHUH;  COBPEMEHHBIC
MPEJICTABIICHASI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HA/JMOJIEKYJISIDHOM ~ YPOBHSIX; TIPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
MPOTEKAaHUsA, O XMMHUYECKOM PABHOBECHH, PACTBOPAX W JIHCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJCHHUS O CBOMCTBAaX, COCTaBE, IMOJIYYECHHH M OE30IMacCHOM
HCIIOJIb30BAHUU BAXKHEUIIIUX HEOPTaHUYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEITeIbHOCTA  4YeJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MIPOM3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTepHBIC TMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MUCIOJB30BATH COOTBETCTBYIOIIME MOHATHS IPHU
ONMCAHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHHUW XHMMHUYECKHX  PpEaKIHi,
cucremarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACNISITh BaJCHTHOCTh U CTETICHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMHUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, MeETaJUIMuecKasi, BOJOpPOJHAs), THUI KPUCTAUIMUYECKON PEHIETKH
KOHKPETHOT'O BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTrku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  yYMEHHUH:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEI[ECTBA MO UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHHUIO
CTEMEHEeW OKHCJICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaju3aTtopa H
JIPYTHUe); CaMOCTOSITEIbHO BBRIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCU(DUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOIUYECKOTO 3akoHa JI.
N. MeHnneneeBa U 1IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHWI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
[leppuonnueckorn  cucremsl  J.M.  MenngeneeBa,  HCHONB3ysS  TOHATHSA
«PHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, 0-aTOMHBIC
opOuTann», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHHUS aToMay,
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX DJIIEMEHTOB U HX
COeIMHEHUNM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr 1. H.
MeHneneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JICKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh, YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PAa3IMYHBIX  KIJIACCOB,  MOATBEPXkKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MIOMOULIBIO0 YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBHTEIBHBIX PEAKIIUNA MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklnii MOHHOrO OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAaKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MPUMEPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTb YMEHHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKLIHI C Y4ETOM HMX JSHEPrEeTUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTH XHWMHUYECKOM pEaKUMH B 3aBUCMMOCTH OT PAa3JIUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBui (nmpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIeXKAIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHUS! CEPHOM KHUCJIOThI, aMMHakKa,
o0IlMe Hay4yHblE TPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3pE€HUsI COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TPUPOJBI — HAOMIOICHUE, H3MEpPEHUEe, MOJICIUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSATh 3TH 3HAHUS TIPU SKCIEPUMEHTAILHOM MCCIIECIOBAHUYN BEILIECTB
U JUISE OOBSICHEHHS XUMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBIABIIATHh B3aUMOCBSI3b XMMHUYECKHUX 3HAHUU C
MOHATUSIMU W TPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPALS»;
Macchl BEIIeCTBa WM 00bEMA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIUMX B PEAKIMH BEIIECTB; TEIIOBOTO 3(dekra
peaKIuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT W IIEIOYEH C
U3BECTHOW CTENEHBIO AMCCOLMAINM;, MacChl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJIYKTa pEaKlUH, €CIU OJHO M3 MCXOIAHBIX BEIIECTB JAHO B BUJE PacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(MMeeT MpUMEeCH); MIOJIM BBIXOJA MPOAYKTAa PEAKIUU; OOBEMHBIX OTHOIIECHUU
rasos;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  AKCIEpUMEHT  (TpOBENEHHWE  peakiuii  HMOHHOrO  OOMeHa,
MOATBEPKICHUE KAYECTBEHHOI'0 COCTABA HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeapl pPAcTBOPOB BELIECTB C MOMOIIBIO HWHIAWKATOPOB, H3YyYECHUE BIMUSHUSA
pasnuYHBIX  (HAKTOPOB HA CKOPOCTh XHMHUUYECKOW pEaKIHH, pPEIICHUe
AKCHEPUMEHTAIBHBIX 3aiay 1o Ttemam «Mertamwsl» U «Hemertamne») ¢
coOmoieHneM TpaBuil 6€30mMacHOro0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1ab0paTOpHBIM
obopynoBanue™m, (HopmMynupoBaTh I€db HCCJICIOBAHUS, TNPEICTABIATH B
paznuuHoN QopMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATH U OICHUBATH HX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUIIA MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbIM 00OpyJOBaHUEM, OOpalieHus C BelleCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBIMOJHEHUIO Ja0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTHYECKH I€JIECOO00PA3HOrO TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABAaTh OIMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPTAHU3MBI ONMPEACITEHHBIX HEOPTraHMYECKUX
BEIIECTB, MOHUMAas cMbIch nokaszaresns [1J1K;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOYHHKAX (Hay4yHas U yueOHO-HaydHAas
JauTEpaTypa, CpeacTBa MaccoBoi uHpopmaiuu, UHTepHET U Apyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUECKYI0 MH(pOpMaIMIo, iepepadaTsiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON yueOHOM 3aadei.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nesn 1. Teoperudyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
. bubmuorexa [JOK
11 CTpOEHUS OPraHnYecKUX coequHeHnil A. M. 9
https://myschool.edu.ru/
byrneposa
Hroro mo pazgeny 9
Pa3znes 2. YrieBoaopoanbl
51 [IpenenpHbIE YrIIeBOAOPOIBI — AJKAHBI, 5 bubnuoreka [IOK
' [AKJIOATKAHBI https://myschool.edu.ru/
99 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 14 1 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bubnuoreka [JOK
2.3 ApomaTudecKue yrieBo0poabl (apeHbl 8
P A AOPOZEI (apeHEI) https://myschool.edu.ru/
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 3 bubnnoreka [JOK
' nepepaboTka https://myschool.edu.ru/
bu6mmoreka [JOK
2.5 ["anmoreHnpon3BoOIHBIE YIIIEBOIOPOIOB 4 1
P A 4 HOpOA https://myschool.edu.ru/
Hroro no paszneny 34
Paznen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJUHEHNs
bub OK
3.1 Crnuptsl. DeHon 11 1 1 nomorexa I
https://myschool.edu.ru/
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KapOoHumbHBIE COCTUHEHUS: alIbJICTUIBI U

3.2 keroHbl. Kap6oHOBbIe KUCIOTHI. CIIOKHBIE 21 bubmiorexa LIOK
https://myschool.edu.ru/
a¢upsl. XKups
bub6mmoreka [{OK
33 YTIeBOE o https://myschool.edu.ru/
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHUus
4.1 AMUHBI. AMUHOKHCIIOTHI. benkn 12 bubmmorexa ITOK
https://myschool.edu.ru/
Hroro mo pazgeny 12
Pa3znen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMoIeKyIsIpHBbIE COSTMHECHUSI 6 httos://myschool.edu.ru/
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproanueckuii 3aKoH
P P bu6mmoreka [IOK
11 u [lepnoanueckas cuctema XUMHUYECKUX 9 1
https://myschool.edu.ru/
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://myschool.edu.ru/
bu6mmoreka [IOK
1.3 XUMHUYECKUE PEAKIIUU 19 1 3
peakt https://myschool.edu.ru/
Hroro mo pazgeny 39
Pasznen 2. Heoprannueckasi Xumusi
bu6 e OK
2.1 Hemeramner 31 2 3 nommorexa 11
https://myschool.edu.ru/
bubnunoreka IIOK
2.2 Meramist 23 1 2 1
https://myschool.edu.ru/
Utoro no pazneny 54
Pasznen 3. Xumusd H :KN3HL
31 Merto1bl TO3HAHUS B XUMUU. XUMUS U 9 bubmuoreka [JOK
' JKU3Hb https://myschool.edu.ru/
Uroro no pazgeny 9
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Jara nudpoBLIe

Tema ypoka Konrpoasubie | IlpakTnueckue op
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE

padoThI padoTsbI
pecypchl

[IpenMer u 3HaYEHUE OPraHUYECKON

1 XUMHH, OPEACTABIEHUE O MHOI000pa3suu 1 bubmmorexa [IOK

> 1P . P https://myschool.edu.ru/
OPraHUYECKUX COCTMHECHUM
DNEeKTPOHHOE CTPOCHUE aTOMa yriepoia

5 (ocHOBHOE 1 BO3OYKJIEHHOE COCTOSTHHS). 1 bubnuoreka [JOK
BasieHTHBIE BOBMOKHOCTH aTOMa https://myschool.edu.ru/
yriaepoaa
XuMuYeckas CBSI3b B OpraHU4eCKHUX

3 COoeTMHEHUSX. MexaHu3Mbl 00pa30BaHUS 1 bu6mmoreka [JOK
KOBAQJICHTHOMU CBSI3U, CIIOCOOBI pa3phiBa https://myschool.edu.ru/
CBsI3eM

4 Teopust cTpoeHUS OPraHUYECKUX 1 bubnnoreka [JOK
coenunenuii A. M. byrieposa https://myschool.edu.ru/
Buner u3omepun: CTpykTypHas,

5 MPOCTPAHCTBEHHAS. JJIEKTPOHHbIE 1 bubnnoreka [JOK
3pPeKTH B MOJIEKYIax OpraHUYeCcKuX https://myschool.edu.ru/
COCIMHEHUI
[IpeacraBnenue o KnaccuPpUKaUU U

P ¢ bu6mmoreka [JOK
6 CUCTEMaTUYeCcKass HOMEHKJIATypa 1
https://myschool.edu.ru/
(IJUPAC) oprannuecKix BEIECTB
7 Knaccugukanus peakiuii B 1 bubnuorexa [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/

OPraHU4eCKOM XUMHUH

https://myschool.edu.ru/

KonTtponsnas padora Nel "Ctpoenue

bub6mmoreka [{OK

8 LAl
OPraHUYeCKUX COCTMHEHUIN https://myschool.edu.ru/
AJIKaHBI: TOMOJIOTHYECKHH psJl, 001as
9 (dhopmMyIia, HOMEHKIIATypa U H30MEpHs, bubnuoreka [JOK
3JIEKTPOHHOE W MPOCTPAHCTBEHHOE https://myschool.edu.ru/
CTPOEHHE MOJIEKYJT
10 du3znvecKkrue U XMMHUYECKHEe CBOMCTBA bubmmoreka [{OK
AJIIKaHOB https://myschool.edu.ru/
HaxoxneHnue aikaHOB B IPUPOJIE.
bu6moreka [IOK
11 CriocoObl osTyueHus: U IpUMEHEHue
https://myschool.edu.ru/
aJIKaHOB
Huxnoankansl: odmas Gopmyina,
12 HOMEHKJIaTypa U U30MepHsi, 0COOCHHOCTH bubnuoreka [IOK
CTPOEHUS 1 XUMHYECKUX CBOMCTB, https://myschool.edu.ru/
CHOCOObI OJYYCHHS ¥ IPUMEHEHHE
Pemenue pacu€THbIX 3a1a4 Ha
oTmpeiesieHue MOJIEKYIIpHON (GOPMYIIBI
13 OpPraHMYECKOTO BEIIECTBA [0 MACCOBBIM bubnnoreka [JOK
JIOJIIM aTOMOB 3JIEMEHTOB, BXOIAIIHNX B https://myschool.edu.ru/
ero cocraB. CucremaTu3anus u
000011ICHIE 3HAHUM 10 TEME
AJKEHBI: TOMOJIOTHYECKH psijl, oO1as
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
’ ’ bu6mmoreka [JOK
14 IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
https://myschool.edu.ru/
CTpyKTypHas U UC-TPaHC-U30MEpHs
AJIKEHOB
. bubnuorexa [IOK
15 du3nueckue 1 XMMUYECKHE CBOMCTBA

https://myschool.edu.ru/
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ankeHoB. [IpaBuino MapkoBHMKOBa

CriocoObl mosTy4eHHs U IpUMEHEHNE

bub6mmoreka [{OK

16
AJIKEHOB https://myschool.edu.ru/
[Ipaktuyeckas padora Ne 1 mo reme
17 "[Tonyuenue FTUICHA U U3yYEHHUE €T bubmorexa LHOK
o i " v https://myschool.edu.ru/
CBOMCTB
Pemenue pacu€rHbix 3a1a4 Ha
18 otpe enellzne MOJICKYIJIIPHOU (hOpMYITBI brbmmorexa HOK
pedl Yp pMY https://myschool.edu.ru/
OpPraHWYECKOTO BEIEeCTBA
AJKamueHbl: COMPsLKEHHBIE,
19 M30JIMPOBAaHHBIC, KyMYJIUPOBAHHBIC bubnmorexa [I0K
P > KYMYHP ] https://myschool.edu.ru/
Oco0eHHOCTH 3MEKTPOHHOTO CTPOEHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuoreka [IOK
JTMEHOB https://myschool.edu.ru/
21 CriocoOpl MOTy4eHHS U IPUMEHEHNE bubnuoreka [IOK
aJIKaIMEeHOB https://myschool.edu.ru/
AJIKMHBI: TOMOJIOTHUECKHH psiJi, oO1as
29 dhopmyna, HOMEHKIIATypa, SJIEKTPOHHOE U bubnuoreka [JOK
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII, https://myschool.edu.ru/
(uznueckue cBoicTBa
. bubmuoreka [JOK
23 XHWMHYECKUE CBONCTBA aJIKHHOB
https://myschool.edu.ru/
24 KauecTBeHHBIE peakIIMU HA TPOHHYIO bubnuoreka [IOK
CBSI3b https://myschool.edu.ru/
o5 CriocoOslI mosTyueHus: ¥ IpUMEHEHUe bubnuoreka [JOK
aJIKUHOB https://myschool.edu.ru/
26 Pemrenue 3agau: pacy€Tsl 0 ypaBHEHUIO bubnmoreka [JOK

XUMHUYECKOMN pCaKkuuun

https://myschool.edu.ru/
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KonTtponsnas padora Ne2 " IIpenenbHble

bubmuoreka [JOK

27 .
Y HENIPEACIIbHBIE YIIIEBOI0POIbI https://myschool.edu.ru/
ApEHBI: TOMOJIOTHYECKUH PsIJI, 0OIIast
opMyJia, HOMEHKJIaATypa. JJIEKTPOHHOE
28 fl) np O}C]T AQHCTBEHHOE ZIT) OCHHUE Nf)OJIeK gl brbmmorexa HOK
poctp p 4 https://myschool.edu.ru/
OeH30J1a ¥ TOJTyoJ1a, UX GU3NYECKUE
CBOICTBa
29 XUMHYECKUE CBOMCTBA APEHOB: PEAKIINMHU bubnuorexa [JOK
3aMeIECHUS https://myschool.edu.ru/
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
bu6moreka [IOK
30 MIPUCOCTUHECHHS, OKUCIICHAE TOMOJIOTOB
https://myschool.edu.ru/
OeH3ona
31 Oco0EHHOCTH XUMHUYCCKHX CBOMCTB bubmuorexa [JOK
cTUpoOJa https://myschool.edu.ru/
Pemenue pacu€rHbIx 3a1a4 Ha
32 oTpeieJICHUE MOJICKYIIIPHOU (POPMYJIbI bubmmorexa [IOK
pex Y1p pMy https://myschool.edu.ru/
OpPraHUYECKOTO BEIEeCTBA
33 CriocoObl MoTy4eHus U IPUMEHEHNE
apeHOB
34 I'enetnueckas CBSA3b MEXKIY PA3IUYHBIMU bubnuoreka [JOK
KJIacCaMHM YIJIEBOJIOPOJIOB https://myschool.edu.ru/
Pacuétbl o ypaBHEHUSIM XUMHUYECKUX
35 eaknuii. CucreMaruzaius U 0000IIeHne bubmmorexa [IOK
p HV ' H H https://myschool.edu.ru/
3HaHUH IO TeMe
36 [Tpupousiii ra3. IlonytHble HeTAHBIE bubnuoreka [IOK
rasbl https://myschool.edu.ru/
37 KaMeHHBIH yroiab 1 MpOIyKThI €70 bubnuorexa [IOK

nepepadoTKu

https://myschool.edu.ru/
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Hedts u ciocoOb1 €€ mepepaboTKH.

38 I[IpuMeHeHne OPOAYKTOB EpepaboTKU bubmorexa LOK
P POAYK Pep https://myschool.edu.ru/
HepTH
39 ['eHeTnueckas cBsI3b MEXKYy Pa3IUYHBIMU bubnuorexa [JOK
KJIaCCaMH YIJIEBOJOPOJIOB https://myschool.edu.ru/
l"anioreHONpPOM3BOIHEIE YTIIEBOIOPOIOB:
40 JJIEKT OHHCI))G CT oeHHe‘yreaKunn ’ bubmorexa LHOK
P 3 P https://myschool.edu.ru/
3aMeIeHus TaIoTeHa
JeicTBue menouent Ha
. bubmuorexa [JOK
41 rajoreHnpou3BoiHbIe. B3anmoaeiicTue
https://myschool.edu.ru/
JUTAJIOTEHAIKAHOB ¢ MarHUEM U IIHHKOM
42 CucreMaru3anus 1 0000IIeHIE 3HAHUHT bubmuorexa [JOK
1o paszaeny "YriaeBoaopoasr" https://myschool.edu.ru/
43 KonTtponsHas padota Ne3 o teme bubnuoreka [IOK
"Yraesomopoas" https://myschool.edu.ru/
[IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psia, oOmmas popmyna,
P Gopay bu6mmoreka [JOK
44 CTPOCHHE MOJIEKYJI, U30MEPHS,
https://myschool.edu.ru/
HOMEHKJIaTypa, KiIaccuukaus,
(uznueckue cBoicTBa
45 XUMHUYECKUE CBOMCTBA MPEIEIbHbIX bubnunoreka [JOK
OJTHOAQTOMHBIX CITUPTOB https://myschool.edu.ru/
46 CriocoOBlI mosTyueHus: ¥ IpUMEHEHUe bubnunoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://myschool.edu.ru/
[IpocTeie 3¢upsl: HOMEHKIATYpa U
P $up P bubmuoreka [JOK
47 M30MepHsl, 0COOEHHOCTH (PU3UUYECKUX U
. https://myschool.edu.ru/
XUMHYECKUX CBOICTB
48 MHOT0aTOMHBIE CITUPTHI: ITUIICHTITUKOIb bubnmoreka [JOK
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Y TIIMIEPHH, UX (pru3ndeckue u
XUMHYECKHUE CBOUCTBA

https://myschool.edu.ru/

CriocoObI mosTydeHHst 1 TPUMEHEHNE

bub6mmoreka [{OK

49
MHOT'0aTOMHBIX CITUPTOB https://myschool.edu.ru/
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
. bubnuorexa [JOK
50 ¢dbusznveckue cBoicTBa. TOKCUUYHOCTh
https://myschool.edu.ru/
(dbenona
. bubnuorexa [JOK
o1 Xumudeckue cBoicTBa (heHoma 4
https://myschool.edu.ru/
52 CriocoOsI MoTy4eHus! U IPUMEHEHNE bubmuorexa [JOK
tdbenona https://myschool.edu.ru/
[IpakTrueckas padota Ne 2. Permenue
bu6mmoreka [IOK
53 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://myschool.edu.ru/
CrupThl ¥ heHOITBI
54 Kontponsnas padota Ned4 "CrupTsl 1 bubnuoreka [IOK
henonsr" https://myschool.edu.ru/
ANbJIEruibl U KETOHBI: SJIEKTPOHHOE
55 CTpPOCHHE KapOOHUILHOM TPYIIIIHI; bubnunoreka [JOK
TOMOJIOTHYECKHE Psifibl, 001mas hopmyia, https://myschool.edu.ru/
M30MepHs 1 HOMEHKJIaTypa
56 AJbACTHIBI M KETOHBI: (PU3UUECKHE bu6mmoreka [JOK
CBOMCTBA; peakIuy MPUCOCTUHEHUS https://myschool.edu.ru/
57 Peakinu okuciieHUs: 1 KAYECTBEHHBIE bubnmuoreka [JOK
peaKUUU aJIbJAETUIOB U KETOHOB https://myschool.edu.ru/
58 CriocoOblI MONTyueHus albJICTHI0B U bubnuoreka [JOK
KETOHOB https://myschool.edu.ru/
59 OIHOOCHOBHBIE TTPEETbHbBIE bubnmoreka [JOK

Kap60HOBLIe KHUCJIOTHI, 0COOEHHOCTHU

https://myschool.edu.ru/
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CTPOCHHA UX MOJICKYJI

60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnuorexa [JOK
KHCIIOT, UX (pU3UvecKre CBOHCTBA https://myschool.edu.ru/

61 XHUMHUYECKUE CBOMCTBA MPEIEIbHBIX bubnuoreka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://myschool.edu.ru/
Oco0OeHHOCTH CBOMCTB MypaBbUHOM

62 KHCJIOTBI. MHOTOOOpa3ue KapOOHOBBIX brbmmorexa HOK

’ P P https://myschool.edu.ru/
KHUCJIOT
Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX U
apoMaTH4ecKnX KapOOHOBBIX,

63 MKapOOHOBBIX, THIPOKCUKAPOOHOBBIX bubnmorexa [I0K
FHKap > THAP P https://myschool.edu.ru/
kucinot. [IpencraButenu BbICIINX
KapOOHOBBIX KHCIIOT

64 [TonsaTHE O TPOM3BOIHBIX KAPOOHOBBIX bubnuoreka [IOK
KHCJIOT https://myschool.edu.ru/

65 CrocoObl MoTy4eHus: U IPUMEHEHNE bubnuoreka [JOK
KapOOHOBBIX KHCIIOT https://myschool.edu.ru/
CrnoxHble 3(hUpbl: TOMOJIOTMYECKUH Psif,

66 obmas ¢o 1?4) Jfa HU30Mepus U ’ bubmmorexa [TOK

Hl PMyZId, P https://myschool.edu.ru/
HOMEHKJIaTypa

67 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
3¢upoB https://myschool.edu.ru/
Pemenue pacu€rHbix 3a1ay: 1o

68 YPaBHEHUIO XMMHUYECKON PEAKIINY, Ha bubnuoreka [IOK
olpeielieHne MOJIEKYIIIpPHON (OPMYIIBI https://myschool.edu.ru/
OpPraHMYECKOTO BEIECTBA

69 IIpaktuyeckas padora Ne 3. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/ia4 1O TCMC

https://myschool.edu.ru/
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"KapOoHoBbie KUCIOTHI. CI0XKHBIE
s¢upsr"

XKupsr: crpoenne, puznvecKue u

bub6mmoreka [{OK

70
XMMHMUYECKHE CBOMCTBA (TUAPOJIU3) https://myschool.edu.ru/
MBpbUia Kak COJIM BBICIIAX KapOOHOBBIX
71 KHUCJIOT, MX Morotiee JencTeue. [lonsaTre bubmmoreka [IOK
O CUHTETHYECKHUX MOIOIIUX CPEJICTBAX https://myschool.edu.ru/
(CMCOC)
Oco0eHHOCTH CBOICTB JKHUPOB,
bu6moreka [IOK
72 COJIEPIKANTUX OCTATKH HETIPEICTbHBIX
https://myschool.edu.ru/
YKUPHBIX KHCIIOT. JKUpPBI B IpUpo/Ie
I'enernueckas cBsI3b YriIeBOJAOPOJOB U
73 KHCITIOPOICOAEpKa Ii;z 0 FaHI/II‘)IeCKI/IX bubamorexa LOK
POACOACpRAMl P https://myschool.edu.ru/
BEIECTB
74 Pacu€Thl o ypaBHEHUSAM XUMUYECKHUX bubnuoreka [IOK
peakuui https://myschool.edu.ru/
KontponbHas padoTa Ne5
" bubnuoreka [JOK
75 KapOonunbHbIE COSTUHEHUSI.
" https://myschool.edu.ru/
Kap6oHoBbIE KHCIIOTHI
OO01as XxapakTepucTUKa yrieBOJA0B U
76 Knaccn(me:auHﬂp JIeBO,Hz),ll; (MOHO-, TH- U Eubmiorexa OK
A ’ https://myschool.edu.ru/
MOJIMCAXapH/Ibl)
77 MoHocaxapusl: Gpu3nuecKre cBOMCTBA U bubnuoreka [IOK
HaXO0XJEHUE B IIPUPOJIE https://myschool.edu.ru/
78 IIpumeHeHue TIIoKOo3bl, €€ 3HaUeHUE B bubnuoreka [IOK
KU3HENEATENBHOCTH OpraHu3Ma https://myschool.edu.ru/
79 Jucaxapuipl: caxapo3a, MajbTo3a U bubnuorexa [IOK

nakTto3a. HaxoxxaeHue B npupoac u

https://myschool.edu.ru/
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MNPUMCHCHUC ACaXapua0B

[Tonucaxapuasl: ctpoeHue

80 MaKpOMOJIEKYJ, PUINICCKUE U bubmorexa LHOK
p Y v https://myschool.edu.ru/
XHUMHYECKHUE CBOMCTBA, IPUMEHEHUE
bubnuorexa [JOK
81 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX 1
https://myschool.edu.ru/
Pemrenne pacyeTHsIX 3a1a4 Ha
82 OIpeeSIEHNE JOIM BBIX0a IPOAYKTA bubnmorexa LOK
P POAYE https://myschool.edu.ru/
PEaKIU OT TEOPETUICCKH BO3ZMOKHOTO
83 Cucremaru3zanus u 0000IIeHUE 3HAHUMA bubmuorexa [JOK
1o pa3aeny https://myschool.edu.ru/
KonTtponbHas padota Ne6 o teme
84 "Kucnopoacomeprkalime OpraHudaecKue bubmorexa IIOK
P " P P https://myschool.edu.ru/
COeIMHEHUS
AMuHBIL: K1accuduKanus, CTpoeHue
85 MOJIEKYJI, 0011asi popMysia, H30MepuUs Eubmaorexa HOK
Y pMYyTIa, P ’ https://myschool.edu.ru/
HOMEHKJIaTypa U (pu3nYecKue CBOCTBa
86 XHUMHUYECKUE CBONCTBA aTu(aTHIECKUX bubnunoreka [JOK
aMUHOB https://myschool.edu.ru/
AHWINH: CTpOEHUE aHWIINHA,
. bubmuoreka [JOK
87 0COOEHHOCTH XUMHYECKHUX CBOWUCTB
https://myschool.edu.ru/
aHWINHA
88 CriocoOBlI MmosTyueHus: U IPUMEHEHNE bubnuoreka [JOK
ann(paTHUECKUX aMUHOB https://myschool.edu.ru/
AMUHOKHUCIIOTBI: HOMEHKJIATypa U
89 nuzomepusi, pusnueckue cBoicTaa. bubnuoreka [IOK

OT,Z[eJ'ILHLIC MNpeACTaBUTCIIN O~
AMHUHOKHCIIOT

https://myschool.edu.ru/
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XUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT, UX

bubmuoreka [JOK
90 OMOJIOTHYECKOE 3HAUYCHHE AMUHOKHUCIIOT.
https://myschool.edu.ru/
CuHTE3 ¥ THAPOJIU3 TENTHIO0B
01 benku kak npupoAHbIE IOJIUMEDHI; bubnuorexa [JOK
CTPYKTYpPBI OCIIKOB https://myschool.edu.ru/
. bubnuorexa [JOK
92 XUMHUYECKUE CBONCTBA OEIKOB 4
https://myschool.edu.ru/
A3oTcoIepKaIre reTepoOuKINIECKIe
93 coeJII/IHerm H eI/IH(l):)BI)Ie KHUCIIOTEL: bubmmorexa [TOK
PR ' https://myschool.edu.ru/
COCTaB, CTPOEHHE U OMOJIOTUYECKAsT POJIb
[IpakTueckas padota Ne 4. Pemenue
94 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
"A3zoTcoaepKaiiue OpraHun4eckue https://myschool.edu.ru/
coequueHus"
[Ipaktrueckas padota Ne 5. Permenue
95 AKCIEPUMEHTAIBHBIX 33714 10 TEME bubnunoreka [JOK
"Pacnio3zHaBaHue OpPraHMYECKUX https://myschool.edu.ru/
coequHeHun"
KounTtponsnas pabora Ne7 mo teme
" bubnnoreka [JOK
96 A3oTcoaepIKale opraHunIecKre
" https://myschool.edu.ru/
COEIMHEHUS
OcHOBHbBIE IOHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN U bubnuoreka [JOK
METO/Ibl UX CUHTE3a —II0JIUMEPU3aLUs U https://myschool.edu.ru/
MOJIMKOHICHCALIUS
08 IInacTmaccel. YTunuzanus u bu6nmoreka [JOK
nepepadoTKa IIacTUKa https://myschool.edu.ru/
99 OnacToMepsl: HaTypalbHbII bubnuorexa [IOK
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CUHTETHYECKHE Kayuyku. Pe3una

https://myschool.edu.ru/

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,

100 cuarernueckue. [lomumeps 1 bubmorexa [OK
https://myschool.edu.ru/
CTENUATBHOTO Ha3HAYCHHUS
[Ipaktudeckas padora Ne 6. Pemenue
bubmmoreka [{OK
101 JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME 1
" " https://myschool.edu.ru/
Pacnio3naBaHue miacTMacc v BOJIOKOH
O060011eH1E U crucTeMaTu3alus
102 M3Y4YEHHOI'0 MaTepuasa 1o Teme 1 bubmorera [IOK
" v P " https://myschool.edu.ru/
BBICOKOMOTNIEKYIISIpHBIEC COCTMHEHUS
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

N KosmnuecTBo yacos DJIeKTPOHHbIE
11;)11 Tema ypoka Beero Konrpoiasbubie | IlpakTuyeckue i[:;:eﬂnﬂ uuppossie
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl

1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XuMu4eckui 35ieMeHT. M30Tombl https://myschool.edu.ru/

9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBEIC UHCJIA https://myschool.edu.ru/

3 Knaccudukanus XuMu4eckux 3IeMEHTOB 1 bu6moreka [IOK
(s-, p-, d-, f-amemeHTHI) https://myschool.edu.ru/

4 Pacnpeznenenue 31eKTpOHOB MO ATOMHBIM 1 bubnuoreka [IOK
opOuTasim https://myschool.edu.ru/
DNeKTpOHHBIC KOHPUTYpAITIH aTOMOB

5 AJIEMEHTOB B OCHOBHOM M BO30YXIAEHHOM 1 bubmorexa LOK

https://myschool.edu.ru/

COCTOSIHUM

6 DIeKTPOHHBIC KOH(PUTYpAITUU HOHOB. 1 bubnnoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://myschool.edu.ru/
[Tepuoauueckuii 3akox u [leproaudeckas

7 chcTeEMa XUMHYECKUX 35ieMeHToB /JI. W. 1 bubmuoreka [JOK
MeneneeBa, CBsI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOPHUEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

8 XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK
MU IIPOCTBIX U CIIOKHBIX BELIECTB 10 https://myschool.edu.ru/
rpynmnam v rnepuojaam

9 Cucremaru3anus 1 0000IIeHUE 3HAHUH 110 1 bubmuoreka [JOK

TEMC

https://myschool.edu.ru/
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Bunbsl xumnueckon cBsI3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.

bub6mmoreka [{OK

10
Boaoponnas cBsizb. MexMoOneKynsipHbie https://myschool.edu.ru/
B3aUMOJICUCTBUS
BasieHTHOCTD U BaJIEHTHBIE BO3MOXKHOCTH
11 aToMOB. CBSI3b JIEKTPOHHOMN CTPYKTYPBI bubnuoreka [JOK
MOJIEKYJI C UX TEOMETPUUYECKUM https://myschool.edu.ru/
CTPOCHHEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSX: COCTAB M HOMEHKJIATYypa https://myschool.edu.ru/
BemectBa MoJIeKynsipHOTO 1
13 HEMOJIEKYJIIPHOTO CTpOEeHUS. THIIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://myschool.edu.ru/
BEIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnuoreka [IOK
[IpencraBienue 0 KOJJIOUAHBIX PACTBOpax https://myschool.edu.ru/
HcTunHble pacTBOPHI: HACHIICHHBIE U
bu6mmoreka [JOK
15 HEHACHIIIIEHHBIC, PACTBOPUMOCTbD.
https://myschool.edu.ru/
Kpucrannoruapatsi
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK
pacTBOpPOB https://myschool.edu.ru/
Pemenue 3aa4 ¢ ucnosib30BaHUEM
<o . bu6mmoreka [JOK
17 MOHATUH ""MaccoBas J0Ji1 paCTBOPEHHOTO
"o " https://myschool.edu.ru/
BellecTna', "MoJIIpHas KOHLEHTpaLus
18 Knaccudukarus 1 HOMEHKIATypa bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://myschool.edu.ru/
19 Cucremaru3anus 1 0000IIeHUE 3HAHUH 110 bubmuoreka [JOK

TEMC

https://myschool.edu.ru/
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KonTtponsHast paboTa o Temam
"Crpoenue aroma. [leproanueckuii 3aKoH
n HepI/IOZ[I/I‘-IeCKaFI CHUCTEMA XUMHUYCCKUX

bubmmoreka [{OK

20
anementoB JI. 1. Menneneena", https://myschool.edu.ru/
"Crpoenue BeniectBa. MHOrooOpasue
BemiecTB"
Knaccudukanus XuMuueckux peaxkiuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
bu6mmoreka [IOK
21 3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXPAaHEHHUS W TIPEBPAICHHS SHEPTUU TIPU
XUMHYCCKHAX PEaAKIIHIX
99 TenoBbie 3¢ (heKTh XUMUYECKHX bubnuoreka [IOK
peakuuii. TepMOXUMHUYECKUE YPaBHEHUS https://myschool.edu.ru/
Boruncnenus no ypaBHEHUSIM XUMHYECKUX
. bu6mmoreka [IOK
23 peaKIuii 1 TePMOXUMHUIECCKUM
https://myschool.edu.ru/
ypaBHEHUSIM
CKOpOCTh XMMUUYECKOH peakinu, e&
bu6mmoreka [IOK
24 3aBHCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB.
https://myschool.edu.ru/
Karanu3 u xatanuzatopbl
bubnuoreka [JOK
25 I'oMoreHHbIe U reTepOreHHbIC PEAKIINH
https://myschool.edu.ru/
[IpakTnueckas paborta Ne 1 mo Teme
| bu6mmoreka [JOK
26 Bnusiaue pa3nuyHbIX GakTOpoB Ha
. | https://myschool.edu.ru/
CKOPOCTh XUMUYECKOU PEaKIIUU
97 OOpaTumbie ¥ HEOOPATUMBIE PEaAKIIUH. bubnuoreka [JOK
XHUMHUYECKOE PaBHOBECUE https://myschool.edu.ru/
[IpakTiaeckas padorta Ne 2 mo Teme
" P P bubmuoreka [JOK
28 Bnusiaue pa3nuyHbIX (pakTOpoB Ha

ITOJIOXKCHHUE XUMHUYCCKOI'O paBHOBCCI/ISI"

https://myschool.edu.ru/
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SHGKTPOHI/ITI/I‘-ICCKEUI Jucconuanusi.

bubmuoreka [JOK

29 CunbHbIE U ClTa0bIe SIEKTPOJUTHI.
https://myschool.edu.ru/
CreneHb TUCCOIMAITAN
Nonnoe npoussenenue Boasl. Cpena
30 BOJIHBIX :CTBO oB. Bonopo Hmpﬁ bubmorexa LHOK
A P POB. BOAOPOA https://myschool.edu.ru/
nokasarens (pH) pactBopa
31 I'mpponus couseit. Peakiuu, npoTtekaromue bubnuorexa [JOK
B pacTBOpPax 3JEKTPOJUTOB https://myschool.edu.ru/
[IpakTnueckas padota Ne 3 o Teme
32 "XUMHUYECKHUE PEAKIINHU B PACTBOPAX bubmorexa LOK
P P P https://myschool.edu.ru/
JJIEKTPOJIUTOB
OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC
. bu6mmoreka [IOK
33 peakuu. BaxxHenme oKuCIuTeNn u
https://myschool.edu.ru/
BOCCTaHOBUTEIH
34 Mertop 31eKTpOHHOTO (3JIEKTOHHO- bubnuoreka [IOK
HOHHOTO) OayaHca https://myschool.edu.ru/
35 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnnoreka [JOK
BEILIECTB https://myschool.edu.ru/
bubmuoreka [JOK
36 Pemenue 3a1a4u pa3auvHBIX THIIOB
https://myschool.edu.ru/
bubnuoreka [JOK
37 Pemenue 3a1a4u pa3auvHBIX THIIOB
https://myschool.edu.ru/
38 Cucremaru3anus 1 0000IICHUE 3HAHUH 110 bubmuoreka [JOK
TeMe "XuMHuueckue peakiuu' https://myschool.edu.ru/
39 KonTponpHas paboTa o teme bubnuoreka [IOK
"Xumuueckue peakuuu" https://myschool.edu.ru/
40 IlonoxeHre HEMETAJIOB B bu6mmoreka [JOK

Hepno;u/mecxoﬁ CUCTEME XUMHUYCCKUX

https://myschool.edu.ru/
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aneMmeHTOB J[. . MeneneeBa u
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusnyeckrue CRBONCTBA HEMETAILJIOB

41 AmtoTponusi HeMEeTauIoB (Ha IpUMepe bubnuorexa [JOK
KHCIIOpo/1a, cephl, ocdopa u yriepoaa) https://myschool.edu.ru/
42 Bonopona: nonyuenue, pusndeckue u bubnuorexa [JOK
XUMHUUYECKHE CBOMCTBA. [ 'HIpuIbl https://myschool.edu.ru/
l"aymoreHsl: HAXOXKCHHUE B IIPHPO/IC,
43 CTOcOOBI OTYYEHUS, PUIUICCKUE bubmmorexa [IOK
. . https://myschool.edu.ru/
XHUMHYECKHE CBOMCTBA
lNanorenoBomopoasl. Baxuenmue
44 KHCIIOPOICOAEpKAILIUE COCIUHEHUS bubmmorexa LIOK
POACOACPHAL A https://myschool.edu.ru/
raJloreHoOB
JlaGopaTopHbIe U IPOMBIIIIJICHHBIE
bu6mmoreka [IOK
45 CroCOOBI MOJTyYEHHUS TajJOTeHOB.
. https://myschool.edu.ru/
[IpumeHeHue rajloreHoB U UX COeTUHEHHM
[Ipaktuueckas padota Ne 4. Permenue
bu6mmoreka [JOK
46 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
" " https://myschool.edu.ru/
I'anmorensl
Kucnopon: naboparopHsie u
47 MIPOMBIIIIJIEHHBIE CLIOCOOBI OTYYESHHUS, bubnunoreka [JOK
(bM3UYEeCKre U XUMUYECKHUE CBOMCTBA. https://myschool.edu.ru/
O3oH. [Ipumenenue KUCIOpoaa v 030Ha
bu6mmoreka [JOK
48 OKcubl ¥ IEPOKCHIBI
s P A https://myschool.edu.ru/
bu6nmoreka [JOK
49 Pemenue 3a1au pa3nuyHbIX TUIIOB
https://myschool.edu.ru/
50 Cepa: HaxO/JIeHHUE B IPUPOJIE, CTIOCOObI bubnuorexa [IOK
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MOJTy4eHUsl, GU3HUECKUE U XUMUIECCKHEC

https://myschool.edu.ru/

CBOMCTBA
bub6mmoreka [{OK
51 CepoBoIOpo/I, CYIIb(HIBI
POBOZOPOI, CyIbpu1 https://myschool.edu.ru/

59 Kucnoponconepskamme COeIMHEHUsI CEPBI. bubnuorexa [JOK
Oco06eHHOCTH CBOWMCTB CEPHOM KUCIOTHI https://myschool.edu.ru/
[IpaxTnueckas padota Ne 5. Pemenue

53 SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa bubmorexa [TOK

.. P " P https://myschool.edu.ru/
1 e€ COeTMHEHUS
A30T: Hax0XJIeHHE B IPUPOJE, CIIOCOOBI
papoxe, Bu6mmorexa 1[OK
o4 noJtyueHusi, GU3NYECKue U XUMUYECKHE
M https://myschool.edu.ru/
CBOMCTBA. AMMUAK, HUTPH/IBI

55 Kucnoponconepxanme coequHEHHS a30Ta. bubnuoreka [IOK
OcoOGeHHOCTH CBOMCTB a30THOM KUCIIOTHI https://myschool.edu.ru/

56 [IpumeneHnue a30Ta U €ro COeAMHEHUN. bubnuoreka [IOK
A3OTHBIC yIOOpECHHUSI https://myschool.edu.ru/
dochop: HaxOXKIEHHE B IPUPOJIE,

57 crocoObl MoJTydeHus, PU3NIECKUe u bubnunoreka [JOK
XUMUYecKue cBoicTBa. Dochuibl u https://myschool.edu.ru/
dhochun

58 Oxcugsl hocdopa, pochopconepxaiine bubnunoreka [JOK
kucnoTbl. Conu GocPopHON KUCTOTHI https://myschool.edu.ru/

59 [Tpumenenue ¢ocdopa u ero coeJMHEHUH. bubnuoreka [IOK
dochopubie yanoOpeHus https://myschool.edu.ru/
[IpakTuueckas pabota Ne 6. Pemenue

P P " bubnuorexa [IOK
60 AKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe "A30T
" https://myschool.edu.ru/
u pochop 1 X coeTMHEHNS
61 VYrinepoa: HaXx0KJIEHUE B IPUPOJE, bubnuorexa [IOK
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AIIOTPONHBIE MOAU(DUKAIIUY; (PU3HUECKHIE
Y XUMUYECKHE CBONCTBA, TPUMEHEHHE

https://myschool.edu.ru/

62 Oxcun yriepoaa(ll), okenn yrinepoga(1V), bubnuorexa [JOK
YTOJIbHAsI KUCJIOTa U €€ COJIH https://myschool.edu.ru/
63 Pemenne 3a1a4 pa3mMyHBIX THUIIOB Bubnuorexa LIOK
https://myschool.edu.ru/
Kpemunii: HaxokeHUE B IIPUPOJIE,
64 c150006m MOJTy4EeHUS, q)nsnzefme U bubnuotexa LIOK
. https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA
65 Oxkcun kpemuans(1V), kpemauneBas bubmuorexa [JOK
KHCJI0Ta, CUIINKATEI https://myschool.edu.ru/
66 [IpumeHeHre KpEMHHS U €ro COCTUHEHUH. bubnuoreka [IOK
CrexJio, ero nojay4yeHue, BUIbl CTEKIIA https://myschool.edu.ru/
bu6mmoreka [IOK
67 Pemenue 3aga4u pa3auvHBIX THIIOB
https://myschool.edu.ru/
68 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 bubnuoreka [JOK
teme "Hemeramib!" https://myschool.edu.ru/
69 KonTtponpHas padoTa o teme bubnuoreka [JOK
"Hemerasner" https://myschool.edu.ru/
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOM bubnnoreka [JOK
paboThI, KOPPEKITUS OMHOOK https://myschool.edu.ru/
[Tonoxenne meramnos B [lepuoauyeckoit
71 CHUCTEME XMMHUYECKUX DJIEMEHTOB. bubmuoreka [JOK
OCOOEHHOCTH CTPOEHUS 3IEKTPOHHBIX https://myschool.edu.ru/
000JI04€K aTOMOB METAJIOB
7 OO6mue ¢puznyeckue CBOMCTBa METAILIOB. bubnmoreka [JOK
[IpumeHeHre METauIOB B OBITY U TEXHHKE https://myschool.edu.ru/
73 Crnasel MetauioB. Kopposus Meranios bubnuorexa [IOK
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https://myschool.edu.ru/

bubmmoreka [{OK

74 Pemenue 3ana4 pa3anyHbIX TUIIOB https://myschool.edu.ru/
DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHUN

75 MeTautoB. OOIIHe CIOCOOBI MOTydSHUS bubmorexa LHOK

https://myschool.edu.ru/

METaJIJIOB
O6mras xapakrepuctuka MetayioB |A-
rpynnsl [leprognyeckoi cucteMbl

76 XUMHUUYECKHUX AJIeMEHTOB. HaTpuil u kanuii: bubmuorexa [JOK
noJydeHue, GU3NIecKue 1 XUMHIECKUE https://myschool.edu.ru/
CBOMCTBA, MPUMEHEHHNE MMPOCTHIX BEIIECTB
U UX COeIUHEHNN
O6mras xapakrepuctuka metayios [HA-
rpynmnsl [leproandeckoi cucTemMbl

77 XHMHYECKHX 3JIEMEHTOB. Marauii u bubmuorexa [JOK
KaJIBIIMI: TIoJTydeHue, Gu3ndeckue u https://myschool.edu.ru/
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN

78 JKEcTKoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHHUS https://myschool.edu.ru/

79 AuntoMuHuI: nonyyeHue, Gpuzndeckue u bubnuoreka [IOK
XUMHUYECKHE CBONCTBA, MPUMEHECHHUE https://myschool.edu.ru/
AmpoTepHbIe CBOWCTBA OKCHIA U

80 TUAPOKCHUIA aTTFOMHUHUS, bu6mmoreka [JOK
TUAPOKCOKOMIUIEKCHI aIFOMUHMSA, UX https://myschool.edu.ru/
MIPUMEHEHUE

81 Pemrenue 3a1au pa3auyHbIX TUIIOB bubmmorexa [IOK

https://myschool.edu.ru/
82 [IpakTuueckas paborta Ne 7. Pemenue bu6mmoreka [JOK
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HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"MeTasuibl IJIaBHBIX OArpyHH"”

https://myschool.edu.ru/

OO61ras XxapakTepucTUKa METAILIIOB
no6ounbIx noarpymi (b-rpymm)

bubmmoreka [{OK

83 .
[Teproanueckoi CUCTEMbI XUMUYECKHUX https://myschool.edu.ru/
2JIEMEHTOB
84 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [IOK
XpOMa U €ro COeIMHEHUN, UX TPUMEHEHUE https://myschool.edu.ru/
Baxwuelimne coeMHEHNs] MapraHiia. Bu6 1OK
nOIMOTEKA
85 [TepmaHranat Kaaus, €ero OKUCIUTEIbHBIC
. https://myschool.edu.ru/
CBOMCTBA
DuU3NYECKUE U XUMUYECKUE CBOMCTBA Bu6 1OK
. nonroTeka
86 Kenesa u ero coeauHeHui. [lomyuenue n httos://myschool.edu.ru/
NpUMEHEHHE CILIABOB JKENE3a ' -
87 dOu3nvecKrue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK
MEIH U €€ COeMHEHUM, X TPUMEHEHUE https://myschool.edu.ru/
dOu3ndecKnue U XMMUYECKHUE CBOMCTBA Bu6 10K
. nonroTeka
88 IIMHKA ¥ €T0 COCIUHECHHM, UX IPUMEHEHHE. htts://myschool.edu.ru/
I'UAPOKCOKOMILIEKCHI [IMHKA ' -
[IpakTuueckas pabota Ne 8. Pemenue Eu6 10K
nonroTeKa
89 AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME _
"Merams HoGoumEX Horpym” https://myschool.edu.ru/
bubmuoreka [JOK
90 Pemenue 3a1au pa3nuyHbIX TUIIOB »
https://myschool.edu.ru/
O000I11IeHNE U CUCTEMATH3ALIMS Eu6 LOK
nonroTeKa
91 H3Y4EHHOI0 MaTepuasa 1o TemMe
"M " https://myschool.edu.ru/
€TaJlIbI
92 KonTtponsHas padota no teme "Mertasibr" bubnuorexa [IOK
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AHanu3 pe3ynbTaTOB KOHTPOJIbHOM

bub6mmoreka [{OK

93 1
paboThI, KOPPEKIIHS OIIHOOK https://myschool.edu.ru/
Ponb xumun B oGecrieueHuu yCTOMUHUBOTO
bubmmoreka [{OK
94 pa3BuTus yenoBeuecTBa. [lonsitue o 1
https://myschool.edu.ru/
Hay4HBIX METOJIaX MCCIICIOBAHUS BEIIECTB
Hayunple mpuHIIUIIBI OpraHU3aN
95 XUMHYECKOTO MPOU3BOJICTBA. 1 bubmmoreka [{OK
[TpombIieHHBIE CTIOCOOBI TTOTYICHHS https://myschool.edu.ru/
BaXXHEHUIITNX BEIIECTB
96 XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAOIIEH 1 bubmuorexa [JOK
Cpebl U €ro MOCIEACTBUS https://myschool.edu.ru/
97 XUMUS U 3JJ0POBBE YEIIOBEKA. 1 bubnuoreka [IOK
JlekapcTBEeHHBIE CpeICTBA https://myschool.edu.ru/
98 Xumug uiy. Poab xumun B o0ecrieueHnu 1 bu6mmoreka [IOK
MUIIEBOI 0€30I1aCHOCTH https://myschool.edu.ru/
99 Kocmernueckue u napdromepHbie 1 bubnunoreka [JOK
cpeacTBa. beitoBas xumus https://myschool.edu.ru/
XuMUs B CTPOUTENIbCTBE. BaxkHeliue
100 CTPOMTEILHBIE U KOHCT HOHHBIE 1 bubmotera [IOK
P YK https://myschool.edu.ru/
MaTepuabl
XUMHUS B CEIIBCKOM XO3SHCTBE.
101 Oprannyeckre U MUHEpaILHbIE 1 bubmotera [IOK
p p https://myschool.edu.ru/
ynoopeHus
Cucremaru3zanus 1 0000IIeHUE 3HAHUHA 110 bubmuoreka [JOK
102 1
TEME https.//myschool.edu.ru/
OBIIEE KOJIMYECTBO HACOB I10 102

[TPOTPAMME
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YYEBHO-METOJNUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JId YYEHUKA

* Xumus, 10 xknacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., Ipo3noB
A.A., Jlynun B.B.; nox penaxiueii Jlyauna B.B., O6miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «[IPODA»; AkitmonepHoe o01iecTBo «M31aTenbeTBO
«IIpocsemienue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
noa penakiueit Jlynuna B.B., O611ecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkinonepHoe odmectBo «M3mnarenscTBo «IIpocBemieHue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJA

Epemun, B. B. Meroauueckoe mocobue k yueOHuky B. B. Epemuna, H. E.
Kyspmenko, B. W. Tepenuna u ap. «Xumus. YrayOneHHbIH ypoBeHb». 10 kmacc /
B. B. Epemun, A. A. JlpozmoB, W. B. Epemuna, B. . Maxonuna,
O. 1O. CumonoBa, 3. 0. Kepumos.

O.C.I'abpuensH, 11.B.PemeroB, N.I'.OcTtpoymoBa «3amaun Mo XUMHUU U CIIOCOOBI
UX PELICHUS»

M.A.Pg6oBa, VY.IO.Hesckasg, P.B.Jluako «Tectet mo xumum 10 xiacc»

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://myschool.edu.ru/

http://www.chemnet.ru I'azeta « Xumusi» 1 cailT s yuutens «51 umy Ha ypok
XUMHUU

http://him.1september.ru Enunas xomnexkuus IL{OP: [IpeamerHas KoieKuus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMenThl: xumus. Komneknus Poccuiickoro o6mieo0pa3oBaTeIbHOTO
noprasa

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

http://www alhimik.ru Bcepoccuiickast oiumImaia IIKOJILHUKOB TI0 XHMHH
http://chem.rusolymp.ru Opraandeckast XUMUs: SJISKTPOHHBIA YISOHUK IS
CpPEIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: 3JIEKTPOHHBIN YIeOHUK
http://www hemi.nsu.ru OTKpbITBIA KOJIEHK: XAMUS
http://www.chemistry.ru JluctannimoHHasi OJMMITHA/IA TIO XUMHUH
TEJIEKOMMYHHKAIIMOHHBIA 00pa30BaTeNbHbINA MPOEKT






