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MOSACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuon 10 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uiIbHOrO OOy4YeHUs, TPU3BAHO OOECHEYUTh O0OIIE0O0Pa30BATENbHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS OJTHON M3 IPHOPUTETHBIX AUCITUTUIAH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUN K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
0oOy4eHHMsI, BOCIUTAHUS U PA3BUTUSL 00YUAIOIIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTAaHaBIMBAET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue Yy4eOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKEe C y4E€TOM OCHOBHBIX BHOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

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

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIIyOJeHHe TEOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonaasHOT0 00pasoBaHus. Hapsmy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLHMAIBHOTO Pa3BUTHS OOyYaromMxcs, Ha (OPMHUPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCSA YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DBJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpPEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeAMeTa B JAaHHOM Cllydyae akLEeHT OyJeT cJelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K IPUMEDPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

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

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beayulied ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleYeHnn palrOHAIBHOTO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

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



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

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

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKOM JICATEITBHOCTH M MTOBCEIHCBHOM JKH3HH.

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

BOCIHUTaHUE YOEXKJAEHHOCTH B TO3HABAEMOCTU SIBJICHUW TMPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

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

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

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOUN KYJIbTYphI, IPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbIN). TUObl MNEpeKpbIBAHHMS ATOMHBIX OpOUTane, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuuenuin (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MarTepuajaMd Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanbl. ['omonornueckuil psj ankaHoB, oOmas ¢hopMmysa, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XMMHUYECKHUX CBOMCTB MalbIX (LMKIOMNPOMNaH, LHUKJIOOyTaH) W
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, MOJUMEpHU3aund U OkKucieHus. [IpaBuio MapKOBHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u | 4-pucoequnenue. llonmumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PeaklUUy 3aMelIeHUs] B O€H30JbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yrojib U npoayKTsl ero nepepadorku. CnocoObl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[TonsiTue 0 METaNI0OPTaHUYECKUX COCIMHECHUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIEBOJOPOAOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MoJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XHWMHUYECKME CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYECKHUMH KHUCIOTaMH, KauyeCTBEHHas peakluus Ha MHOTOaTOMHbIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO spa. duszndeckue cBoilcTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



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

KapOoHWIbHBIE COETUHEHHS — ATTBJETUIBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIIMA HA aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIy
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocOOBI OMyYeHUs! U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, H-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJbIETUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYyeHUEe 3PUpoB Leutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHMPTa B albJETH] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuom Menu(ll), xumumyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWwIMHA. B3auMHoe BIusiHUE TPyl aTOMOB B MOJEKyJie aHuInHA. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWIUHA U3
HUTPOOEH30Ia.

AmunOkucoTel. HomenknaTypa u nuzoMepusi. OTaenpHble IPEICTaBUTENN O
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @U3N4Yeckue CBOMCTBA  AMHHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. [lepBuuHas, BTOpUYHAA U TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHe O€NKOB B BOJE, JAeHATypalus OEeNKOB MPU HArpeBaHHUM, LIBETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSST MOJIEKYJIIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, TOJUCTHPOJ, MOJUMETHIMETAKpPWIAT, MOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOHSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYeCKOro BEIIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WMJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

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

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, JKocucTema, Owmocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mUIIEBBIE TMPOAYKTHl, OCHOBBI DAlMOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOIUUECKOrO 3aKOHA W lleprnoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpartHeie cBsaA3u. Bonxopoanas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

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



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHCHMS U MPEBPAIICHU S
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBbIC peaKIIMU. XUMHYECKOe paBHOBecre. KoHcTaHTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHS W BOCCTaHOBJIEHUS.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oXKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTaIM3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

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

Bonopon. Ilomydyenue, pusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHOCOObl MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupojsie, CHOCOOBI MOTy4YeHUsS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHUE CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCINMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUAPOMETATYPTrus, NUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE TPOCTHIX BEILIECTB U UX COCTUHEHUH.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn  (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxnenime coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemnesa
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [IpuMenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMM «MeTrauibl M CIUIaBb», B3aUMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THAPOKCHUIOB ATIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUS! BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOCTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbE UenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOIb30BaHUs MpenapaToB OBITOBOM XHMHH B IIOBCEIHEBHOMN
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KE€paMuKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUMU, €CIU OIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PacTBOpE, JIOJM BbIXOJA MPOAYKTAa PEAKLIHUH OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHP, MaKpOMHUpP, aTOM, OJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, bnocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, JJICKTPOHHAsA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPaKTUUYECKON JAesTeIbHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

CIIOCOOHOCTH TOHHUMATh W TPUHHMATh MOTHBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

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



WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCIETYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

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

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

MOHMMAHUSl LEHHOCTHM TpPaBWI HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

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

WHTEpeca K MPAKTUIECKOMY M3yUYeHHUIO Mpodeccruid pa3InvyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccuu W pealn3alid COOCTBEHHBIX J>KHM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HU HA 3eMJIE;

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



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

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

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

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUSs
JIOCTOBEPHBIX BHIBOJIOB;

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

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

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

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



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHUS MPOrPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PHKYy METOJO0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIEC NIEUCTBUSA (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

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

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC yUeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrH4YecKue AeHCTBHS:

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

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

WCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peaKkuuy — MPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKUX 3a]1ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh eI U 33/1a4U UCCIIEAOBAHUS, UCIIOIB30BaTh TOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUSA U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJCIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmaumeii:

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

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

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

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

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe ((Dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



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

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUUYECKOW pabOoThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Hauboee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUHU Ha YIriTyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOI'O 3HAHHS M MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXXaroT:

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



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHasi M TNPOCTpPaHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUMN; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTni, opueHTanTsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOIA, TepepabOTKH HEPTH);

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

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

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



M3TOTABIMBATH MOJEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB ISl WILTFOCTPAITUN
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATUYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAas CBs3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaThb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHS XapaKTEPHU30BaTh UCTOYHHUKH YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HAHUS — HAOJFOJCHUH, U3MEPCHUH, MOJICITUPOBAHKIH, YKCIICPUMCHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

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



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Yy4CHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUalibHOTO €IWHCTBA MHpA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMK C UCIOIb30BaHUEM (HU3UYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CropaHus, IUNIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BATh MOJYYEHHbBIE 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PELICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€Jb HUCCIAEAOBAHUS, TMPEJACTABIAThH B pazudyHON dopMme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYIO0 MH(OpMaIuio, mepepadbaTriBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW NPHUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpHaIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHHE  CHCTEMOW  XHUMHYECKHX  3HAHHWK, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM »(hPeKT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMHUYECKOM PaBHOBECHM, PACTBOpPAaX M JUCIEPCHBIX CUCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpPHBbIC NMPU3HAKW TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (GOpPMyJ BEHMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UInuecKkas, BOJOPOJAHAsS), THUI KPUCTAUIMYECKON PpEIIETKH
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

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

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

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

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

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPEJACTBOM COCTABJICHHUS JICKTPOHHOTO OajiaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



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

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

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIIPHAs KOHIIEHTPAIUS;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU;, Macchl (00bEMa, KOJIHWYECTBAa BEIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3IMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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http://college.ru/himiya/
http://college.ru/himiya/

Hroro no pazneny

Pasznea 2. YrieBoaopoabl

2.1

[Ipenenbubie
YIJI€BOAOPOABI —
aJIKaHbl,
LUKJIOAJIKAHBI

11

http:/fipi.ru/
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ya/ http://him-
school.ru

MHUPOBO33PEHUS u
obmei KYJIbTYPbI
YeloBeKa, a  TaKKe

9KOJIOTUYECKU
000CHOBaHHOTO

OTHOUIIEHHUSI K CBOEMY
3JI0POBBIO u
MPUPOAHOMN cpene
(Ha YpOBHE
MIPEICTABJICHHUS)

-BJIAJICHUE CUCTEMOM
XUMHUYECKUX 3HAHUM,
KOTOpask BKIIIOYAET:
OCHOBOIIOJIATaloIIHe
MOHSTHS — XUMUYECKUHT
DIIEMEHT, aToM, SIAPO U
AJIEKTPOHHAS 000JI0YKa
aroma, S-, p-, d-
aTOMHbIE OpOUTAIIH,
OCHOBHOE U
BO30YKIEHHOE
COCTOSIHUS aTOMa,
rUOpUIU3aIHS
aTOMHBIX OpOUTasei,
WOH, MOJIEKYIIa,
BaJICHTHOCT,

Pemenue
yu4eOHBIX U
MPAKTUKO —

OpUEHTHUPOBAH-
HBIX 3a/1a4,
YCTHBIA OIIPOC



http://fipi.ru/
http://college.ru/himiya/
http://college.ru/himiya/
http://him-school.ru/
http://him-school.ru/

AIIEKTPOOTPHULIATEIBLHOC
Th, CTEIICHb OKUCIICHHUS,
XUMHYECKasl CBA3b,
YIJIEPOJHBIN CKEJET,
panuKai, CTpyKTypHbIe
bopmyIb
(pa3BEpHyTHIE,
COKpalIEHHBIE,
CKEJIETHBIE), U30MEPHUSI
CTPYKTYypHas,
U30MEpBHl,
rOMOJIOTHYECKUH psif,
rOMOJIOTH,
YIJI€BOAOPOBI,
IIpe/ICTaBICHUS O
MeXaHHM3Max
XAMHYECKHUX PEaAKIUH,
TEPMOJUHAMHYECKUX U
KMHETUYECKUX
3aKOHOMEPHOCTSX UX
IIPOTEKaHUs, O
B3alMHOM BJIMSIHUH
aTOMOB U TPYIIIT
aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA 1
ME30MEpHBII

3¢ deKTsr),
(bakTonornueckue
CBEJICHUS O CBOMCTBAX,
COCTaBe, IIOJyUYEHUU U




6e30macHOM
UCIOJIb30BaHUU
BAKHEUILNX
OpraHUYECKUX BEIIECTB
B OBITY U

MPAKTUYECKOU
JIeSITEIIbHOCTH
YeJI0BEKA;
-chopMHUpOBaHHOCTH
YMEHHIA: BBISIBIISITD
XapakTepHble TMPU3HAKU
IMOHSITHUH,
YCTaHaBIIMBATh ux
B3alMOCBSI3b,
HCII0JIb30BaTh
COOTBETCTBYIOILIHE
TIOHSTHUSA TIPU OMUCAHUU
COCTaBa, CTPOEHUS U
CBOMCTB OpPraHUYECKUX
COCJIMHEHUH;
-c(OpMHUPOBAHHOCTH
YMEHUI: HCIOJIb30BaTh
XUMUYECKYIO
CHUMBOJIUKY TUTST
COCTaBJICHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BEpHYTHIX,
COKpAaIIEHHBIX 51
CKENIETHBIX)  (opMys
OpraHUYECKUX




BEILIECTB;
- COCTaBJIATh
YPaBHEHHUS
XUMHUYECKUX PEAKUU U
pacKkpbIBaTh ux
CYIHOCTb:
OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX
peakuuii IoCpeICTBOM
COCTaBJICHUS
3JIEKTPOHHOI0 OanaHca
ITUX PEaKLMM, peaKuui
MOHHOTO OOMEHa MyTéM

COCTaBJICHUA ux
IIOJIHBIX U
COKpalI€HHBIX HOHHBIX
YPaBHEHUN;
-U3roTaBJINBATh

MOZEIN MOJIEKYJI

OpPraHNYECKHUX BEIIECTB
JUI  WJUTIOCTPALUU  MX
XUMHYECKOTO u
IIPOCTPAHCTBEHHOTO
CTPOCHUS;
-c(OpMHPOBAHHOCTH
YMEHUN:
yCTaHaBIIMBATh
MIPUHAIIC)KHOCTD
M3YUEHHBIX
OpPraHUYeCKHUX BEIIECTB
0 HX COCTaBy U




CTPOCHUIO K
ONpENIENIEHHOMY
KJIaccy/rpymre
COCAMHEHHUH, JaBaTh UM
Ha3BaHUSA no
CHUCTEMAaTUYECKON
HOMEHKJIaType
(IUPAC) u mpuBOAUTH
TPUBHUAJIbHBIE HA3BaHUS
JUTSL OT/IENIbHBIX
MpeACTaBUTENEH
OpraHUYECKUX
BEIIIECTB;
-chopMHpPOBAHHOCTH
yMEHUs ONpeeNsATh
BUJ XUMHWYECKOHN CBS3H
B OpTraHUYECKUX
COCTMHEHUSX;
-chopMHpOBaHHOCTH
yMEHUs MIPUMEHSATD
TTOJIOKEHUS TEOpHUH
CTPOEHUS
OpraHUYECKUX BEIIECTB
A. M. byrtnepoBa mus
00BSICHEHUS
3aBUCUMOCTH  CBOMCTB
BEILECTB OT UX COCTaBa
U CTPOCHHS;
-c(OpMHPOBAHHOCTH
yMEHUH
XapaKTepU30BaTh




COCTaB, CTpOEHHUE,
buznIecKue u
XUMHUYECKHE CBOWCTBA
TUTTAIHBIX
IIPEACTABUTENEH
pa3IMYHBIX KJIaCCOB
OpraHNYeCcKHUX
BEIIIECTB,;
-chopMHUpOBaHHOCTH
YMEHHIA: MPOBOAUTH
pacyEThI o
XUMHUYCCKHM
dopmymam u
YpaBHEHUSAM
XUMHUYECKUX PeaKlun ¢
UCTIOJIb30BaHUEM
(GUBUYECKUX  BETUYHH
(macca, 00BEM rasos,
KOJINYECTBO BEILECTBA),
XapaKTePU3YIOIIX
BEIIEeCTBA c
KOJIMYECTBEHHOM
CTOPOHBI

(Ha YPOBHSX
MIPEICTaBICHUS u
croco6a)

2.2

HenpenensHueie

20

http://fipi.ru/

-BJIaJicHUE CUCTEMOU

[IpakTnueckas



http://fipi.ru/

YrJi€eBOAOPOAbI:
AJIKCHBbI, aJIKaAUCHBI,
AJIKNHBI

http://college.ru/himi

ya/ http://him-
school.ru

XUMHUYECKHUX 3HAHMIA,
KOTOpast BKIIIOYAET:
OCHOBOITOJIATAIOIIHE
MOHATHUS — XUMUYCCKUN
DIIEMEHT, aToOM, SIIPO U
AJIEKTPOHHASI 000JI0UYKa
aroma, S-, p-, d-
aTOMHBIE OpOUTAIIH,
OCHOBHOE H
BO30YXIEHHOE
COCTOSIHUS aTOMa,
rUOpU I3 AL
aTOMHBIX OpOHTaNICH,
WOH, MOJICKYJIa,
BaJICHTHOCTH,
AIIEKTPOOTPHIIATEIIEHOC
Th, CTEIICHb OKUCIICHUS,
XUMHYECKast CBS3b,
YIJIEPOHBIN CKeNeT,
paauKal, CTpyKTypHbIe
bopmybl
(pa3BEpHYyTHIE,
COKpAalIEHHBIE,
CKEJIETHBIE), U30MEPHsI

CTPYKTYpHas

CTPYKTYypHas 1
IIPOCTPAHCTBEHHAS

(reomeTpuyeckas,
ONTHYECKas),
U30MEPHI,

pabora,
pelieHune
y4eOHBIX 1
MPAKTUKO —
OpPHECHTUPOBAH-
HBIX 33124,
YCTHBIHA OIIPOC



http://college.ru/himiya/
http://college.ru/himiya/
http://him-school.ru/
http://him-school.ru/

TOMOJIOTUYECKUH P,
TOMOJIOTH,
YIJIEBOAOPO/IBI,
MpEJICTaBJICHUS O
MEXaHu3Max
XUMHYECKUX PEAKIUH,
TEPMOJIMHAMUYECKUX U
KUHETUYECKHUX
3aKOHOMEPHOCTSIX MX
MIPOTEKaHUs, O
B3aIMHOM BIIMSTHUH
aTOMOB U IPYIII
aTOMOB B MOJIEKYJIaX
(MHIyKTUBHBIN U
ME30MEpHBIN

3¢ deKTsI),
(bakToIOTUYECKHE
CBEJCHHUS O CBOICTBAX,
COCTaBe, MOJYYEHUH U
0e30ImacHOM
HCIOJIb30BaHUU
Ba)KHEHIITNX
OpTraHWYECKHUX BEIIECTB
B OBITY U
MPAKTUYECKOU
JIeATEIIbHOCTH
YeJIOBEKa,
-chopMHUpOBaHHOCTH
YMEHUU: BBISIBIATE
XapaKTepHbIE MPU3HAKU




MMOHSATHUH,
yCTaHaBJIMBATh ux
B3aUMOCBSI3b,
UCII0JIb30BATh
COOTBETCTBYIOILIHE
HOHATHUS IIPU OIUCAHUU
COCTaBa, CTPOEHHUS U
CBOMCTB OpPraHUYECKHUX
COCIMHEHU;
-c(hopMUPOBAHHOCTb
YMEHUH: HCHOJb30BAThH
XUMHYECKYIO
CUMBOJIUKY JUISL
COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BEpHYTHIX,
COKpAaIIEHHBIX 51
CKEJETHBIX)  (hopmyn
OpPraHUYeCKUX
BEIIECTB;

- COCTaBJIATh
YpaBHEHHS
XMMUYECKUX pPeaklUuil u
pacKpbIBaTh ux
CYIIIHOCTb:
OKHUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX
peaKkuuii TOCPEeACTBOM
COCTaBJICHUS
AIIEKTPOHHOTO OanaHca




ITUX PEaKLMH, peakuun
MOHHOI0 OOMEHa IyTéM

COCTaBJICHUS ux
MTOJIHBIX u
COKpAILIEHHBIX HOHHBIX
YpaBHECHUM;
-U3rOoTaBIINBATh

MOJEIN MOJIEKYJI

OpraHUYECKUX BEILECTB
JUIsL WUIIOCTpalMM  UX
XUMHUYECKOTO u
IIPOCTPAHCTBEHHOTO
CTPOEHHUS;
-c(hopMUPOBAHHOCTb
YMEHUU:
YCTaHaBIIMBATh
MPUHAIIEKHOCTD
W3Y4YEHHBIX
OpraHMYECKHUX BEILECTB
0 UX COCTaBy U
CTPOEHHIO K
OIPEIEIEHHOMY
KJaccy/rpynre
COCIMHEHHUH, 1aBaTh UM
Ha3BaHUS o
CHUCTEMATUYECKOU
HOMEHKJIAType
(IUPAC) u mpuBOIUTH
TPUBHUAJIbHbIE Ha3BaHUS
JUISL OTJIENbHBIX
MpeICTaBUTENEN




OpPraHUYeCKUX
BEIIECTB;
-chopMHpPOBAHHOCTH
YMEHUS OTIpeNeNsATh
BUJ XUMUYECKOU CBS3U
B OpPraHUYECKUX
COCTMHEHUSIX;
-chopMHupOBaHHOCTH
YMCHHSI MIPUMCHSIT
MOJIOXKEHUS Teopuu
CTPOCHUS
OpPraHNYeCKHUX BEIIECTB
A. M. byrtnepoBa s
00BsICHEHUS
3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa
Y CTPOCHHUS;
-chopMHpOBAaHHOCTH
yMEHUH
XapaKTepru30BaTh
COCTaB, CTpOCHHUE,
buznueckue u
XMMHUYECKHE CBOWCTBA
TUTTAIHBIX
IIPEACTABUTENEH
pa3IMYHBIX KJIaCCOB
OpraHNYECKHUX
BEIIIECTB,;
-c(OpMHPOBAHHOCTH
YMEHHsI TOATBEPKIATh
Ha KOHKPETHBIX




npumMepax XapaxkTep
3aBUCHMOCTH
PEaKIMOHHOM
CIIOCOOHOCTHU
OpraHUYECKUX
COEeIUHEHNN oT
KpaTHOCTH W THUIA
KOBAQJICHTHOU CBsI3M (G-
U T-CBS3M), B3aUMHOI'O
BIIMSHHA AaTOMOB U

rpynm aTOMOB B
MOJIEKYJax ( Ha
YPOBHSIX
MIPEACTABICHUS 51
crioco0a);
-c(OpMHUPOBAHHOCTH
yMEHUs MPUMCHSITh
OCHOBHBIE  Ollepanuu
MBICIIUTEIbHOM

JIEeSATCILHOCTH — aHaIu3
W CHHTE3, CpaBHEHUE,
0000111eHHE;
CHUCTEeMAaTH3aIHIO,
BBIABJIICHHUC HpI/I'-II/IHHO-
CJIEACTBEHHEIX CBI3EH —
JUIS. U3Y4YEHUsS] CBOMCTB
BEIECTB M XMMHYECKHX

peaKkmii;
-c(OpMHPOBAHHOCTH
YMEHUH: POBOJIUTH

pacyeTsl o




XUMHNYCCKHUM

dbopmynam u
YpaBHEHUSIM
XUMHUYECKUX PEAKLUN C
HCII0JIb30BaHNEM

(GU3NYECKUX  BEITUYUH
(macca, 00BEM ra3os,
KOJIMYECTBO BEIIECTBA),
XapaKTePU3YIOIIHX
BEIIIECTBA c
KOJINYECTBEHHOMN
CTOPOHBI

(Ha ypoBHe crioco0a)

2.3

Apomarnyeckue
YIIEBOIOPOABI
(apeHbr)

14
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-BJIaJICHUE CUCTEMOH
XUMHYSCKHUX 3HAHHUMH,
KOTOpasi BKJIIOYACT:
OCHOBOIIOJIAraroIye
MMOHATHS — XUMHYCCKHUI
AJIEMEHT, aTOM, PO U
AIIEKTPOHHASI 000JI0UYKa
aToma, S-, p-, d-
aTOMHbIE OpOUTAIIH,
OCHOBHOEC U

Pemenue
y4eOHBIX U
MIPAKTHKO —

OPUEHTUPOBAH-
HBIX 3aJa4,
YCTHBIH OIIPOC
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BO30YKIEHHOE
COCTOSIHUS aTOMA,
rUOpUIU3aIHs
ATOMHBIX OpOuTaNIeH,
HOH, MOJIEKYa,
BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIILHOC
Tb, CTENIEHb OKUCIICHUS,
XUMUYECKasl CBSI3b,
YIJIEPOJHBIN CKEJIET,
paaukai, CTpyKTypHbIE
bopMyIibl
(pa3BépHyTHIE,
COKpali€HHBIE,
CKEJIETHBIE), N30MEPHUSI
CTPYKTYypHasi,
H30MeEpHI,
TOMOJIOTUYECKUH PSAI,
TOMOJIOTH,
YTJIEBOJOPObL,
MIPEACTABJICHUS O
MeXaHu3Max
XUMHYECKHUX PEaKInu,
TEPMOJIMHAMUYECKUX 1
KHHETHYECKUX
3aKOHOMEPHOCTSIX MX
MPOTEKaHUs, O
B3aUMHOM BJIUSHUU
aTOMOB M TPYIIII
aTOMOB B MOJIEKYJIaX




(MHAYKTUBHBIN U
MEe30MEepHBI 2P HEKTHI,
opueHTaHThl | 1 11
pona),
(haKkTOJIOTHUUYECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U
0e30macHOM
WCII0JIb30BaHUU
BaKHEUIITNX
OpPraHHYECKUX BEIIECTB
B OBITY U

MPaKTUYECKOU
JESITEIIbHOCTH
YEeJIOBEKa;
-c(OpMHUPOBAHHOCTH
YMEHUN: BBISABIIATD
XapakTepHble TPU3HAKU
MMOHATHUH,
yCTaHaBIIUBAThH 1704
B3aUMOCBSI3b,
HCII0JIb30BaTh
COOTBETCTBYIOIINE
TIOHSTHSI TIPH ONMCAHUHT
COCTaBa, CTPOEHUSA U
CBOMCTB OpPraHUYECKUX
COE€IUHEHUI;
-c(OpMHPOBAHHOCTH
YMEHHI: HUCIOJIb30BaTh
XUMUYECKYIO




CHUMBOJIUKY JUIST
COCTaBJICHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BEpHYTHIX,
COKpAaIIEHHBIX "
CKEJIETHBIX)  (opmyn
OpraHUYECKUX
BEIIIECTB;

-COCTaBJIATb yPaBHEHUS
XUMHUUYECKUX PEAKIUA 1
pacKpbIBaTh X
CYIIIHOCTB:
OKHCJIUTEIBHO-
BOCCTaHOBHUTEIbHBIX
peakuuii 1oCpeaCTBOM
COCTaBJICHUS
AJIEKTPOHHOrO OajaHca
ITUX PEAKLHN, peaKkIui
MOHHOTO OOMEHa MyTEM

COCTaBIICHUS ux
ITOJIHBIX u
COKpalI€HHBIX HMOHHBIX
YPaBHEHU;
-U3rOTABIINBATh

MOJIEH MOJIEKYT

OpPraHWYECKHUX BEIIECTB
JUIS  WJUTIOCTPALUU  UX
XUMHYECKOTO u
MIPOCTPAHCTBEHHOTO
CTPOCHUS;




-chopMupOBaHHOCTH
YMEHUI:
yCTaHaBJIUBATh
NPUHAIIIC)KHOCTh
W3YYCHHBIX
OpPraHUYeCKHUX BEIIECTB
o HX COCTaBy |
CTPOCHUIO K
OIPENECIIEHHOMY
KJ1accy/Tpymnmne
COCJIMHEHUH, 1aBaTh UM
Ha3BaHUS o
CHCTEMATUYECKOMN
HOMEHKJIAType
(IUPAC) u mpuBOIuTH
TPUBUAIBHBIC Ha3BaAHUS
TUTs OTJICTBHBIX
npeJICTaBUTENeH
OpraHUYeCKHUX
BEIIECTB;
-c(OpMHUPOBAHHOCTH
YMEHHUSI OTIpeIeNATh
BUJI XUMHYECKON CBSI3U
B OpPTaHHYECKUX
COCIIMHEHUSIX;
-chopMHUpOBaHHOCTH
YMEHHSI MIPUMEHSITh
TIOJIOKCHHS TEOpUHr
CTPOCHUS
OpPraHMYECKHUX BEIIECTB
A. M. bytnepoBa nus




00BsICHEHUS
3aBHCHUMOCTH  CBOMCTB
BEIIECTB OT UX COCTaBa
U CTPOCHUS;
-chopMupOBaHHOCTH
YMEHHI
XapaKTepu30BaTh
COCTaB, CTpOCHHUE,
buznveckue u
XUMHUYECKHE CBOMCTBA
TUMTUYHBIX
IIPEACTABUTENEH
Pa3INYHBIX KJIaCCOB
OpraHUYeCcKHUX
BEIIECTB,
WILTIOCTPUPOBATH
TCHETHYECKYI0  CBSI3b
MEXTY HUMU
YpaBHEHUSIMH
COOTBETCTBYIOIINX
XUMHYECKUX PEaKLUuu ¢
UCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYIT;
-c(OpMHPOBAHHOCTH
YMEHUSI TIOJITBEPKAATH
Ha KOHKPETHBIX
npuMepax XapaxkTep
3aBUCUMOCTH
PEaKIMOHHOU
CHOCOOHOCTH
OpPraHUYeCKUX




COCIMHEHU N oT
KpaTHOCTM W THIIA
KOBQJIEHTHOM CBA3M (O-
U T-CBS3M), B3aUMHOI'O
BIUSHUS  aTOMOB U

TpyIII aTOMOB B
MOJICKYJIax;

(Ha YPOBHSIX
MIPEACTABICHUS 51
crioco0a)

-c(hOpMHPOBAHHOCTH
YMCHHSI MIPUMCHSIT
OCHOBHBIE  OIlepaluu
MBICITUTEIbHON

JIeATEIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE,
00o001IeHNE;
CUCTEMATHU3ALIHIO,
BBISIBJICHUE TNPUYMHHO-
CJIEACTBECHHEIX CBI3EH —
JUI. U3YYEHUSI CBOWCTB
BEUIECTB U XMMHUYECKUX
peaxkuuii;
-c(OpMHPOBAHHOCTH
YMEHUN: IIPOBOJUTH
pacyeTsl o
XUMHYECKUM
dbopmynam u
YpaBHEHUSAM
XUMHUYECKUX pEaKLuil ¢
HCII0JIb30BaHNEM




2.4

[Ipuponusie
UCTOYHUKHA
YIJIEBOAOPOAOB U UX
nepepaboTka

10
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(GU3HYECKUX  BEIMYUH
(macca, 00BEM rasos,
KOJIMYECTBO BEIIECTBA),
XapaKTePU3yIOIIUX
BEILIECTBA c
KOJIMYECTBEHHOM
CTOPOHBI

(Ha ypoBHe crioco0a)

-BJIAJICHAE  CHCTEMOM
XMMHUYECKUX  3HAHHM,
KOTOpast BKJTIOYAET:
OCHOBOITOJIATAIOIIHE
HOHSTHS-
(bakTonoruueckue
cBeleHUsT 00 0O0mmx
HAYYHBIX  MPUHIMIIAX
XUMHYECKOTO
IIPOM3BOJICTBA,;
-chopMHupOBaHHOCTH
YMEHUS
XapaKkTepru30BaTh
UCTOYHUKH
YIJI€BOAOPOAHOTO
CBIPbs (HedTs,
MIPUPOIHBII ras,
yroib), CHOCOOBI €ro
nepepaboTKu u

Pemenue
yueOHBIX U
IIPAKTUKO —

OpPUEHTUPOBAH-
HBIX 3a7a4,
YCTHBIA OIIPOC



http://fipi.ru/
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IIPAKTHYECKOE
MPUMEHEHUE
MIPOJYKTOB
nepepaboTKu;
-chopMupOBaHHOCTH
YMEHUI:
MIPOrHO3UPOBATb,
aHaJIM3UPOBATh u
OLCHUBATh C MO3HUIUHI
9KOJIOTUYECKOU
6e3omacHoCTH
MOCNIEACTBUSI  OBITOBOI
U [POU3BOJCTBEHHOU
JESITEIIbHOCTH
YeN0BEeKa, CBA3AHHOW C
nepepaboTKon
BEIIECTB, UCMOJIb30BaTh
MOJIyYEeHHbIE  3HAHUSA
TUTST TIPUHSTHS
IPAMOTHBIX  pELICHUN
npoOsieM B CHUTYyalMsX,
CBSI3aHHBIX C XUMUEH
(Ha YpOBHE
MIPEJICTaBICHUS);
-c(OpMHPOBAHHOCTH
YMEHMM: OCYILIECTBIATh
LeJIeHAITPaBICHHBIH
TIOUCK XUMHYECKON
uH(popMaun B
Pa3IUYHBIX
UCTOYHHUKAX (HAy4YHAs U




yueOHO-HayYHast
JauTepaTypa, CpelcTBa
MacCoBOM
uHpopManuy,
Wutepuer u npyrue),
KPUTHYECKH
aHaAJIM3UPOBATh
XUMHYECKYIO
uH(pOpMaLIHIO,
nepepabarbiBaTh €€ U
UCIIOJIb30BATh B
COOTBETCTBUU C
MOCTaBJICHHOMN y4eOHOMH
3amaveil  (Ha ypoBHE
crioco0a).

2.5

l"anoreHnpon3BoaH
BI€ YTJIEBOIOPOJIOB

10
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- BJIQJICHUE CUCTEMOU
XUMHYSCKHUX 3HAHUMH,
KOTOpas BKJIFOYAET:
OCHOBOIIOJIararoIiue
MMOHATHUS — XUMHUYECKUH
3JIEMEHT, aTOM,
MOJIEKYJIa,
BaJICHTHOCTb,
AIEKTPOOTPUIIATETBLHOC
Th, CTCIICHb OKUCIICHHUS,
XUMHYECKas CBA3b, , O
B3aMMHOM BIIMSTHUH

Kontponbnas
pabora,
pelieHue
y4eOHBIX U
IIPAKTUKO —
OpUEHTUPOBAH-
HBIX 3aja4,
YCTHBIH OIIPOC



http://fipi.ru/
http://college.ru/himiya/
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ATOMOB U TPYIII
aTOMOB B MOJICKYJIaX
(MHIYKTHUBHBIN 1
MEe30MEepHBI 3P HEKTHI,
opueHTaHThl | m 11

pona);
-chopMupOBaHHOCTH
yMeHI/IfII BBIABIIATH

XapaKTEepHbIE IIPU3HAKU
MMOHSTUH,
YCTaHaBIIMBATh ux
B3alMOCBSI3b,
UCII0JIb30BaTh
COOTBETCTBYIOILIE
MOHSITUSI TIPU ONKUCAHUU
CcOCTaBa, CTPOEHUSA U
CBOMCTB OpPraHMYECKUX
COCJIMHEHU;
-c(OpMHUPOBAHHOCTH
YMEHUI: HCIOJIb30BaTh
XUMHYECKYIO
CHUMBOJIUKY JUTSt
COCTaBJICHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BEpHYTHIX,
COKpAIIEHHBIX 51
CKEJIETHBIX)  (opMyT
OpraHMYECKHUX
BELIECTB;

-COCTaBJIATh YPaBHCHUS




Hroro no paszneny

65

XUMHUYECKUX PEAKIIUIL;
-chopMHpPOBAHHOCTH
YMEHHUI:
YCTaHABJIUBATh
MIPUHAJIC)KHOCTh
M3YYEHHBIX
OpraHWYEeCKUX BELIECTB
0 WX COCTaBy H
CTPOEHUIO K
OIpEAECIEHHOMY
KJ1accy/Tpymnmne
COCIMHEHHUHN, TaBaTh UM
Ha3BaHUSA no
CHUCTEMaTUYECKOU
HOMEHKJIaType
(IUPAC) u mpuBOAUTH
TPUBHUAJIbHBIE HA3BaHUS
JUTSt OT/IENIbHBIX
MpeACTaBUTENEH
OpTraHWYECKHUX BEIIECTB
(Ha ypoBHe crioco0a)

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Cnuptsl. @enon
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-BIIaZIcCHUE CUCTEMOI
XUMHYECKUX 3HAHUM,
KOTOpasi BKJIIOYACT:
OCHOBOITOJIAraroIIne
MTOHSTHS — XUMUYECKHI
AJIEMEHT, aTOM, PO U
AIIEKTPOHHASI 000JI0UYKa

IIpaxkTrueckas
pa0ora,
penieHue
y4eOHBIX 1
MIPAKTHKO —
OpUEHTUPOBaH-
HBIX 3a/1a4,



http://fipi.ru/
http://college.ru/himiya/
http://college.ru/himiya/
http://him-school.ru/
http://him-school.ru/

aToma, S-, p-, d-
aTOMHBIC OpOUTAaIH,
OCHOBHOE H
BO30YXIEHHOE
COCTOSIHHS aTOMa,
ruOpuAM3aIHs
ATOMHBIX OpOuTaJIEH,
WOH, MOJIEKYIa,
BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIILHOC
Th, CTENIEHb OKUCIIEHHS,
XHMHYECKas CBS3b,
YIJIEPOAHBIN CKENeT,
GbyHKIIMOHATbHAS
rpyIIa, pagudkail,
CTPYKTypHBIE (hOpMYIIbI
(pa3BépHyTHIE,
COKpalIEHHBIE,
CKEJIETHBIE), U30MEPHUSI
CTPYKTypHas,
H30MEpBHI,
TOMOJIOTHUYECKUH PSIII,
TOMOJIOTH,
YTJIEBOJIOPOJIBI,
KHCJIOPOJICOACPIKAIITIE
OpraHUYEeCKHe
COCIMHCHMS,
MIPEJICTABJICHHUSI O
MEeXaHH3Max
XUMHUYECKUX PEAKIUH,

YCTHBIH OIIPOC




TEPMOJUHAMHYECKUX U
KHHETHYECKUX
3aKOHOMEPHOCTAX UX
IPOTEKaHUs, O
B3aMMHOM BJIMSIHUU
aTOMOB U T'PYIIII
aTOMOB B MOJIEKYJIax
(MHAYKTUBHBIN U
ME30MEpHBII

¢ pexTHI),
¢bakTonoruueckue
CBEJICHUS O CBOMCTBAX,
coCTaBe, NOJYyYeHUU U
6e3omacHOM
MCIOJIb30BaHUU
BOKHENIINX
OpraHUYECKUX BEIIECTB
B OBITY U
MIPaKTUYECKON
JEATEIBHOCTH
4eJI0BEKA;
-chopMHUpOBAaHHOCTH
YMEHUN: BBISABIIATD
XapaKTepHbIe MPU3HAKU
MMOHSATHUH,
YCTaHAaBIINBATh ux
B3alMOCBSI3b,
UCIIOJIb30BaTh
COOTBETCTBYIOILINE
MOHSITHSI IPU ONHUCAHUU




CcOCTaBa, CTPOEHUSA U
CBOMCTB OpPraHUYECKUX
COCIUHCHUH;
-chopMupOBaHHOCTH
YMEHHUI: HUCIOJIb30BaTh
XUMHYECKYIO
CHUMBOJIUKY JUTSL
COCTaBJICHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BEpHYTHIX,
COKpAILEHHBIX 51
CKEeNeTHBIX)  (hopmyn
OpraHUYEeCKUX
BEILIECTB;

-COCTaBJISITh YpaBHEHUS
XAMHUYECKHX PEaKIUil U
pacKpbIBaTh ux
CYILHOCTB:
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIHHBIX
peakuuii MOCpPEACTBOM
COCTaBJICHUS
AJIEKTPOHHOTO OajaHca
ATUX PEaKIHH, peakuuin
MOHHOTO0 OOMEHa MyTéM

COCTaBJICHUS ux
ITOJIHBIX u
COKpPAIIEHHBIX WOHHBIX
YPaBHEHU;

-U3r0TaBJINBATh




MOJEIN MOJIEKYJT
OpraHWYEeCKUX BELIECTB
Ul WUTIOCTpauu  HUX
XUMHUYECKOTO u
MIPOCTPAHCTBEHHOIO
CTPOCHHS;
-chopMHpPOBAHHOCTH
YMEHUU:
YCTaHABJIUBATh
MIPUHAJIEKHOCTh
M3Yy4YEHHBIX
OpraHUYEeCKUX BEIIECTB
0 WX COCTaBy H
CTPOCHUIO K
OIPEAECIEHHOMY
KJIaccy/rpymre
COCIMHEHWH, JaBaTh UM
Ha3BaHUsA o
CHUCTEMAaTUYECKOU
HOMEHKJIaType
(IUPAC) u mpuBOAUTH
TPUBUAIIbHBIE Ha3BaHUs
JUTSt OT/ENIbHBIX
IIPEACTABUTENEH
OpTraHUYECKUX
BEILIECTB;
-chopMHUpOBAaHHOCTH
yMEHUS OTIPENIETIATh
BUJ XUMHUYECKOIN CBS3H
B OpraHUYECKUX
COCTMHEHUSIX;




-chopMupOBaHHOCTH

YMEHUS MPUMEHSITh
MIOJIOKCHHS TEOPHUH
CTPOCHUS

OpraHUYECKUX BEIIECTB
A. M. bytneposa s
00BSICHEHUS
3aBUCUMOCTH  CBOWCTB
BEILIECTB OT UX COCTaBa
U CTPOCHHS;
-chopMHpPOBAHHOCTH
yMEHUHI
XapaKTepU30BaTh
COCTaB, CTpOEHHE,
duznvecKue u
XAMHYECKHE CBOWCTBA
TUTTAIHBIX
MpeACTaBUTENEH
pa3IMYHBIX KJIaCCOB
OpraHUYECKUX
BEIIECTB,
-chopMHpOBAaHHOCTH
YMEHHUS TOATBEPKIAThH
Ha KOHKPETHBIX
npuMepax XapaxkTep
3aBUCUMOCTH
PEaKUMOHHOU
CIOCOOHOCTH
OpTraHUYECKUX
COEIMHEHU I oT
B3aUMHOI'0 BIUSTHUS




aTOMOB u rpymnn
aTOMOB B MOJICKYJIax;
-chopMHpPOBAHHOCTH
YMCHHSI MIPUMCHSITh
OCHOBHBIC  OTepaIuu
MBICTTUTEIbHOU
JESITEIbBHOCTH — aHaJN3
U CHHTE3, CpPaBHCHHE,
0000111EHKE;
CHUCTEeMaTH3AaIHIo,
BBISIBJICHHE MPUYHMHHO-
CJICICTBEHHBIX CBS3EH —
Il U3YYECHUSI CBOWCTB
BEIIECTB M XUMHUECKUX
peaKIuii;
-c(OpMHUPOBAHHOCTH
YMEHUN:
CaMOCTOSITENTLHO
TJIAHUPOBATh u
MIPOBOJINTH
XUMHYECKUMN
HKCIIEPUMEHT c
COOJIIOJIEHHEM  TTPABUII
06e30macHOTO
obOpareHus C
BeII[ECTBAMHU u
1a00paTOPHBIM
obopymoBaHUEM,
dbopMyIupoBaTh  IIENbH
UCCIICTIOBAHMSI,
MIPEJICTaBIISITh B




pa3NuYHOR dopme

pe3ynbTaThl
JKCIIEPUMEHTA,
AHAJIU3UPOBATH u
OLICHUBATh ux
JIOCTOBEPHOCTB;
-0CO3HaBaTh ONAaCHOCTH
TOKCUYECKOTO
JICCTBUS HA JKUBBIC
OpraHU3MBbI
OIpeIeNIEHHBIX
OPraHUYEeCKHUX
BEILIECTB, MoHUMas
CMBICII MOKa3aTest
I[JIK;
-c(OpMHUPOBAHHOCTH
YMEHUN: IIPOBOJUTH
pacy€Tsl o
XUMUYECKUM
bopmynam "
YpaBHEHUSIM
XUMHUYECKUX PEaKUUl ¢
HCIIOJIb30BAHUEM

(GUBUYECKUX  BETUYNH
(macca, 00BEM ra3os,
KOJIMYECTBO BEIIECTBA),
XapaKkTepU3yIOIINUX
BEIIEeCTBA c
KOJINYE€CTBEHHOU
CTOPOHBI

(Ha ypoBHe crioco6a)




3.2

KapOonupHbie
COETMHEHUSI:
QJTBJICTHJIBI 1
KETOHBI.
KapOonogsie
KHUCIIOTHI. CIIOKHBIE
3¢upsl. Kups
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-BJIAJICHUE CUCTEMOM [IpakTnueckas

XMMUYECKHUX 3HAHUH, pa0ora,
KOTOpasl BKJIIOYAET: peleHue
OCHOBOIIOJIAr Ak E y4eOHBIX U
MOHATHS — XUMHYCCKUH IMPAaKTUKO —

DJIEMEHT, aTOM, SIIPO U OPUEHTHPOBAH-
AJIEKTPOHHAS] 000I0UYKa HBIX 337124,
aroma, S-, p-, d-
aTOMHBIC OPOUTAIIH,
OCHOBHOE H

YCTHBIA OIIPOC

BO30YXJIEHHOE
COCTOSIHUS aTOMa,
rUOpUIU3aIIHS
aTOMHBIX opOuTanei,
MOH, MOJIEKYJIa,
BaJICHTHOCT,
ANIEKTPOOTPHULIATEIBHOC
Th, CTEIICHb OKUCIICHHUS,
XMUMHYECKas CBA3b,
YIJIEPOHBIN CKeNeT,
GbyHKIIMOHAIbHAS
rpynmna, paaukarn,
CTPYKTypHBIE (pOpMYIIBI
(pa3BEpHyTHIE,
COKpAILIEHHBIE,
CKEJIETHBIE), N30MEPHUSI



http://fipi.ru/
http://college.ru/himiya/
http://college.ru/himiya/
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CTPYKTypHasi,
H30MEDHI,
TOMOJIOTUYECKUH Psi]I,
TOMOJIOTH,
YIIEBOIOPOABDI,
KHUCIJIOPOJICOACPIKAIIIE
OpraHUYECKUE
COCTMHEHUS,
MIPEACTABJICHHS O
MEXaHH3MaxX
XUMHUYECKUX PeaKIINid,
TEPMOJUHAMHYECKHUX U
KHMHETUYECKUX
3aKOHOMEPHOCTSIX UX
MIPOTEKAHUS, O
B3aMIMHOM BJIVSTHAH
aTOMOB | TPYIIIT
aTOMOB B MOJIEKYJIaX
(MHIIyKTUBHBINA U
ME30MEpHBII

3 exThl),
(bakTonsornueckue
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYICHUH 1
6e30macHOM
HCIIOJIb30BaHUN
BaXHEUIITNX
OpPTaHHYECKUX BEIIECTB
B OBITY U
MPAKTUYECKOU




JACATCIIBHOCTH

YeN0BEKa;
-chopMHpPOBAHHOCTH
YMEHHUIA: BBISIBJISITD

XapaKTepHbIE IPU3HAKU
MMOHSATHUH,
YCTaHABJIUBATh ux
B3alMOCBS3b,
HCII0JIb30BATh
COOTBETCTBYIOILINE
IIOHSTHS IIPU ONHUCAHUU
coCTaBa, CTPOCHUA U
CBOMCTB OpPraHUYECKHUX

COCIUHCHUI,
-c(hopMUPOBAHHOCTD
YMEHMI: HCIOJB30BaTh
XUMHUYECKYIO
CUMBOJIUKY TUISE
COCTaBJICHUS
MOJIEKYJISIPHBIX "
CTPYKTYPHBIX
(pa3BEpHYTHIX,
COKpaIlEHHBIX u
CKEeJNETHBIX)  (hopmyn
OpraHNYeCcKHUX
BEIIECTB;

- COCTaBJISATh
YpaBHEHHUS
XUMHYECKHUX PEaKIUil 1
pacKpbIBaTh ux

CYII[HOCTb:




OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHBIX
peakuuii mocpeaCcTBOM
COCTaBJICHUS
AJIEKTPOHHOr0 OajaHca
ATUX PEAKLHM, peaKiui
MOHHOI'0 OOMeHa MyTEM

COCTaBJICHUS ux
MIOJIHBIX u
COKpAIIEHHBIX HOHHBIX
YpaBHEHUI;
-U3rOTaBIMBATh

MOJENN MOJIEKYJI

OpPraHUYeCKHUX BEIIECTB
JUIS  WJUTIOCTPALUU  UX
XUMHYECKOTO u
NPOCTPaHCTBEHHOTO
CTpPOCHHUS;
-chopMHpOBaHHOCTH
YMEHUN:
YCTaHABJIMBATh
MPUHAICKHOCTh
U3YUCHHBIX
OpPraHMYECKHUX BEIIECTB
M0 WX COCTaBy H

CTPOEHUIO K
OIIPEIENEHHOMY
KJIaccy/rpymre
COCIMHEHHUH, 1aBaTh UM
Ha3BaHUsA no

CUCTEMATUYECKON




HOMEHKJIaType
(IUPAC) u mpuBOIuTH
TpPUBHAJbHBIC HAa3BaHUS
JUIst OTJICITBHBIX
IIPEACTABUTENEH
OpPraHUYeCKUX
BEIIICCTB;
-chopMHUpOBAaHHOCTH
YMEHUS OTIpeNeNsTh
BUJ XUMHUYECKOH CBSI3U
B OpPTraHUYeCKUX
COCTUHEHUSIX;
-chopMHUpOBaHHOCTH
YMEHUS MIPUMEHSTh
MIOJIOYKCHHSI TEOPHUH
CTpOCHUS
OpPraHNYeCKHUX BEIIECTB
A. M. byrtneposa nus
00BsICHEHUS
3aBUCUMOCTH  CBOWCTB
BEIIECTB OT UX COCTaBa
U CTPOCHHS;
-chopMHpOBAaHHOCTH
YMEHUI
XapaKkTepru30BaTh
COCTaB, CTpOEHHUE,
buznueckue u
XAMHYECKHE CBOWCTBA
TUITHYHBIX
Mpe/ICTaBUTENeH
pa3IMYHBIX KJIaCCOB




OpraHUYECKUX
BCIIIECTB,
-c()OpMHPOBAHHOCTH
YMEHUS TOATBEPK/IAThH
Ha KOHKPETHBIX
puMepax XapakTep
3aBHCHUMOCTH
PEaKUMOHHOU
CIIOCOOHOCTH
OPraHUYeCKUX
COEUHEHNN oT
B3aHMMHOTO BIIUSIHUS
aTOMOB i rpyII
aTOMOB B MOJIEKYJIaX;
-c()OpMHPOBAHHOCTH
yMEHUs MIPUMEHSATD
OCHOBHBIE  OIllepaluu
MBICIIUTEIbHOM
JIeSITeIIbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHUE,
00o001IeHNE;
CHCTEMAaTH3aIIHIO,
BBISIBIICHUE TPUYMHHO-
CJIEACTBEHHEIX CBI3EH —
JUIL U3YYEHUSI CBOMCTB
BEIISCTB M XUMHUYCCKHUX
peaxkuuii;
-c(OpMHPOBAHHOCTH
YMEHUN:
CaMOCTOSATEILHO
MJIaHUPOBATh 51




IIPOBOJIUTH

XUMHYSCKHI
9KCIICPUMEHT c
COOJIIOJICHHEM  TTPABHII
0e30I1acHOro
oOpareHus C
BEIIIECTBAMH u
1a00paTOPHBIM
o0opyioBaHuEM,
dbopMynHpoBaTh  IEJb
HCCJIEIOBAHMS,
MIPEICTABIISITH B
pa3IuIHON bopme
pe3yJIbTaThI
SKCIIEPUMEHTA,
aHATM3UPOBATH u
OIICHHBATh ux
JIOCTOBEPHOCTH;
-0CO3HaBaTh OITACHOCTh
TOKCHUYECKOTO
JOECUCTBUS Ha JKHUBEIE
OpTaHU3MBI
OIIPEIEIEHHBIX
OpTaHMYECKHUX
BEIIIECTB, IMOHUMast
CMBICTT MoKa3aTelst
ITJIK;

(Ha ypoBHe criocoba)




3.3

Yrnesoanl
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http:/fipi.ru/
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-BJIAICHUE CUCTEMOM
XUMHUYECKUX 3HAHMIM,
KOTOpasi BKJIIOYAET:
OCHOBOIIOJIAraroIIre
MMOHATHS — XUMHYCCKUH
AJIEMEHT, aTOM, SIPO U
AIEKTPOHHAS 000JI0YKa
aToma, -, p-, d-
aTOMHBIC OpOUTAIH,
OCHOBHOC H
BO30YXIEHHOE
COCTOSIHHS aToMa,
THOpU U3
ATOMHBIX OpOUTaNeH,
MOH, MOJIEKYIa,
BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOC
Th, CTCTICHb OKHUCIICHUS,
XHUMUYECKas CBI3b,
YTJIEPOJIHBIN CKEJIET,
GbyHKIIMOHAIbHAS
TpyIna, pajauKa,
CTPYKTypHBIE (hOpMYITBI
(pa3BEpHyTHIE,
COKpAILIEHHBIE,
CKEJIETHBIE), U30MEpUs
CTPYKTYypHas,
W30MEPBHI,
TOMOJIOTUYECKUH PSI,

KonTposbnas
pabora,
pelieHue
y4eOHBIX U
IIPAKTUKO —
OpUEHTHPOBAHH
BIX 33]1a4,
YCTHBIA OIIPOC



http://fipi.ru/
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TOMOJIOTH,
yIJI€BOAOPOABI,
KHCIIOPOACOAeprKaIlue
OpraHu4eckue
COEJIMHEHUS,
IIPEJICTaBICHUS O
MeXaHU3Max
XUMHYECKHUX PEaKIUi,
TEPMOJIMHAMHUYECKUX U
KUHETHYECKUX
3aKOHOMEPHOCTAX UX
IPOTEKaHUs, O
B3aMMHOM BJIMSIHUU
aTOMOB U TPYII
aTOMOB B MOJIEKYJIax
(MHAYKTUBHBIN U
ME30MEpHBII

3¢ deKThl),
(bakTonoruueckue
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYyYeHUU U
6e3omacHOM
WCTIOJIh30BaHUHT
BOKHEHIIINX
OpPraHUYECKUX BEIECTB
B OBITY U
[IPaKTUYECKOU
JeSITeTbHOCTH
YeJI0BEKa;
-chopMHupOBaHHOCTH




YMEHUN: BBISABIIATD
XapaKTepHbIE ITPU3HAKU
MMOHSATHUH,
YCTaHaBIIMBATh ux
B3alMOCBSI3b,
HCII0JIb30BAaTh
COOTBETCTBYIOIIHE
MOHSITUSI TIPU ONKUCAHUU
COCTaBa, CTPOCHUSA U
CBOMCTB OpPraHMYECKUX
COEIUHCHMH;
-chopMHUpOBAaHHOCTH
YMEHUI: HCIIOJIb30BaTh
XUMHYECKYIO
CHUMBOJIUKY I
COCTaBJICHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BEPHYTBHIX,
COKpAIIEHHBIX 51
CKEJIETHBIX)  (opMyT
OpraHMYECKHUX
BELIECTB;

- COCTaBJIISATh
ypaBHEHUS
XUMHUYECKUX PEAKIUI U
pacKpbIBaTh nux
CYIIIHOCTb:
OKHUCJIUTEIbHO-
BOCCTAaHOBUTENBHBIX
peakuyuii IOCpeICTBOM




COCTaBJICHUS
AIIEKTPOHHOIO OasiaHca
ATUX PEAKLHM, peaKiui
MOHHOTO OOMEHa MyTEM

COCTaBJICHUA ux
IIOJIHBIX u
COKPAIIEHHBIX HOHHBIX
YPaBHEHUN;
-U3roTaBJINBATh

MOJIENH MOJIEKYI

OpraHUYEeCKUX BELIECTB
JUIST WUTIOCTPAIllUU  UX
XUMHUYECKOTO u
MIPOCTPAHCTBEHHOI'O
CTPOECHHUS;
-c(OpMHUPOBAHHOCTH
YMEHUN:
yCTaHaBIIMBATh
MIPUHAJIE)KHOCTh
M3y4YEHHBIX
OpraHWYECKUX BEIIECTB
0 HX COCTaBy H
CTPOEHUIO K
OIPENIENIEHHOMY
KJIaccy/rpymre
COE€AUMHEHUH, 1aBaTh UM
Ha3BaHUsA no
CHCTEMaTUYECKOMN
HOMEHKJIaType
(IUPAC) u npuBoauThH

TPUBHUAJIBHBIC HAa3BaHUA




TS OTJCIIbHBIX
NpecTaBUuTENCH
OpraHUYECKUX
BCIIECTB;
-chopMupOBaHHOCTH
yMEHUS OTIPENIeTIATh
BHJl XMMHYECKOHN CBA3U
B OpraHUYECKUX
COC/IMHCHUX
-c()OpMHPOBAHHOCTH
YMEHHUSI MIPUMEHSATH
IMOJIOKECHUS TEOPUH
CTPOCHUS
OpraHUYECKHUX BEIICCTB
A. M. byrtnepoBa s
00BSICHEHUS
3aBHCUMOCTH CBOMCTB
BEIISCTB OT MX COCTaBa
U CTPOCHHS;
-c()OpMHUPOBAHHOCTH
yMEHUI
XapaKkTepu30BaTh
COCTaB, CTpOEHUE,
buznueckue u
XUMHYECKHE CBOWCTBa
TUITAYHBIX
MpeACTaBUTENEH
Pa3TUYHBIX KJ1aCcCOB
OpTraHUYECKUX
BCIIECTB,
-chopMHupOBaHHOCTH




YMCHHUA TNOATBCPIKIAATH

Ha KOHKPETHBIX
puMepax XapakTep
3aBUCUMOCTHU
PEaKUHOHHOU
CIIOCOOHOCTH
OpPraHNYECKHUX
COCAUHCHUI oT
B3aUMHOTO BIIMSTHUS

aTOMOB i rpynn
aTOMOB B MOJIEKYJIaX;
-chopMHUpOBAaHHOCTH
yMEHUs MIPUMEHSATD
OCHOBHBIC  OIlepaIuu
MBICITUTEIbHON
JIeATECIIbHOCTH — aHaJIu3
U CHUHTE3, CpaBHEHHUE,
0000111eHHE;
CHCTEMAaTH3alHIO,
BBISIBIICHUE TPUYMHHO-
CJIEACTBEHHELIX CBI3EH —
JUIS. U3Y4YEHHUS] CBOMCTB
BEIISCTB M XUMHUYCCKHUX
peaKkmii;
-c(OpMHPOBAHHOCTH
YMEHMM:
CaMOCTOSATEILHO
MJIaHUPOBATH 51
MIPOBOJIUTH
XUMHYECKUH
AKCIIEPUMEHT v




COOJIIOJICHHEM  TTPABHII

6e301macHOro
oOpareHus C
BEIIECTBAMH u
1a00paTOPHBIM
obopyoBaHUEM,
dbopMynupoBaTth  LENIb
WCCJICIOBAHMSI,
MIPEJICTABIISITH B
pazIuYHOMN dhopme
pe3yNbTaTh
IKCIIEPUMECHTA,
aHAITM3UPOBATH "
OILICHUBATh ux
JIOCTOBEPHOCTH;
-0CO3HAaBaTh OIACHOCTH
TOKCHYIECKOTO
JNEHUCTBUS Ha KHUBBIC
OpTaHU3MBI
OIPEIEIEHHBIX
OpPTaHNYECKHUX
BEIIIECTB, MOHUMAS
CMBICTT MOKa3aTens
ITAK;
-c(OpMHPOBAHHOCTH
YMEHHIA: MIPOBONTH
pacyeTsl o
XUMHUYECKHM
dbopmynam u
YpaBHEHUSAM

XUMUYECKUX PEAKLUN C




Hroro no pasaceiny

71

HCITOJIb30BaHUEM
(UBUYECKUX  BEITUYMH
(macca, 00BEM ra3os,
KOJINYECTBO BEIIIECTBA),
XapaKTePU3yIOIIUX
BEIIICCTBA c
KOJIMYECTBEHHOM
CTOPOHBI

(Ha ypoBHe crioco0a)

Pa3nen 4. A3oTcoaep:kaime opraHu

4.1

AMUHEL
AMUHOKHCIIOTHI.
benkn

20

YECKHUE COCAMHCHUSA

http:/fipi.ru/
http://college.ru/himi

ya/ http://him-
school.ru

-BJIaJICHUE CUCTEMOM
XAMHYECKNUX 3HAHHH,
KOTOpasi BKJIIOYAET:
OCHOBOITOJIAraroIIre
IMOHSTHS — XUMUYECKHUI
AJIEMEHT, aTOM, PO U
AIIEKTPOHHASI 000JI0UYKa
aToma, S-, p-, d-
aTOMHBIE OpOUTAIIH,
OCHOBHOC U
BO30YXIEHHOE
COCTOSIHHS aToMa,
TUOpHUAN3AIUS
ATOMHBIX OpOUTANICH,

KoHnTponbHas
pa0ora,
MIPaKTUYECKUE
paboThl,
pelieHue
y4eOHBIX U
MPAKTUKO —
OpPHEHTUPOBAH-
HBIX 3a]1a4,
YCTHBIH OIIPOC



http://fipi.ru/
http://college.ru/himiya/
http://college.ru/himiya/
http://him-school.ru/
http://him-school.ru/

HOH, MOJIEKYIIa,
BaJICHTHOCTD,
NIEKTPOOTPHULIATEILHOC
Tb, CTEIIEHb OKUCJICHHUS],
XUMHUYECKasl CBSI3b,
YIJIEPOJIHBIN CKEJIET,
byHKIMOHATBHAS
rpynma, pagukail,
CTPYKTYpPHBIE (hOPMYJIBI
(pa3BépHyTHIE,
COKpaliEHHBIE,
CKEJIETHBIE), U30MepUs
CTPYKTYypHas,
H30MEDBI,
TOMOJIOTUYECKUH PSAI,
TOMOJIOTH,
YTJIEBOJOPOBL,
KHCIJIOPOJICOAEpKALINE
OpraHMYEeCcKHe
COCIMHEHMUA,
a30TCcoAepKaLIe
OpraHMYecKHe
COEJIMHEHUH 1,
IIPEACTABIICHUS O
MeXaHHu3Max
XUMHYECKHUX PEaKInu,
TEPMOJUHAMHYECKHUX U
KMHETUYECKUX
3aKOHOMEPHOCTSX UX
IIPOTEKaHus, O




B3aMIMHOM BJIMSTHUH
aTOMOB U TPYIII
aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U
ME30MEPHBIN

3¢ exThl),
(dakTosornueckue
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U
6e30macHOM
UCIOJIb30BaHUU
BOKHEHIITUX
OpPraHUYECKUX BEIIECTB
B OBITY U
MPaKTUYECKOU
JIeATeTbHOCTH
YEeJIOBEKa;
-c()OpMHUPOBAHHOCTH
YMEHHIA: BBISIBIISITD
XapakTepHble TPU3HAKU
MMOHSATHUH,
YCTaHABIINBATh 1704
B3aMMOCBSI3b,
UCIIOJIb30BAaTh
COOTBETCTBYIOIIHE
TIOHSTHSI TIPH ONMCAHUHT
coCcTaBa, CTPOCHUSA U
CBOICTB OpPraHMYECKUX
COCIMHEHUH;
-c(OpMHPOBAHHOCTH




YMEHHUI: HCIOJIb30BaTh
XUMHYECKYIO
CHUMBOJIUKY JUTSL
COCTaBJICHUSA
MOJIEKYJISIPHBIX u

CTPYKTYPHBIX
(pa3BEPHYTHIX,
COKpAILEHHBIX 51
CKEeNeTHBIX)  (hopmyn
OpraHUYEeCKUX
BEILIECTB;

-COCTaBJISITh YpaBHEHUS
XAMHUYECKUX PEAKLU U
pacKkpbIBaTh ux
CYILIHOCTB:
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX
peakuuii NOCpPEACTBOM
COCTaBJICHUS
AJIEKTPOHHOTrO OajaHca
ATUX PEaKLMH, peakuuin
HMOHHOT0 OOMEHa MyTéM

COCTaBJICHUS 150.
ITOJIHBIX u
COKpPAIIEHHBIX WOHHBIX
YPaBHEHU;
-U3rOTaBIIUBATh

MOJEIN MOJIEKYJI

OpraHN4YC€CKUX BCIICCTB
AJI1 WUIIOCTpallkui - UX
XHUMHUYECKOI'O u




MIPOCTPAHCTBEHHOTO
CTPOCHHS,;
-chopMHpPOBAHHOCTH
YMEHHMN:
yCTaHaBIIMBATh
MIPUHAJIEKHOCTh
M3YYEHHBIX
OpraHUYEeCKUX BEIIECTB
Mo HX COCTaBy H
CTPOCHUIO K
OIPEAECIEHHOMY
KJIacCcy/Tpymme
COCIMHEHHUHN, TaBaTh UM
Ha3BaHUsA no
CHUCTEMaTUYECKOU
HOMEHKJIaType
(IUPAC) u npuBOIUTH
TPUBUAIIbHBIE HA3BaHUs
JUTSt OT/ENbHBIX
IIPEACTABUTENEH
OpraHUYECKUX
BEILIECTB;
-chopMHpOBAaHHOCTH
yMEHUS OTIPENIETIATh
BUJ XUMHUYECKOIN CBS3H
B OpraHUYECKUX
COCTMHEHUSIX;
-c(OpMHPOBAHHOCTH
yMEHUS MIPUMEHSATH
MOJIOKEHUS TEOpUH
CTPOEHHUS




OpraHWYECKUX BEIIECTB
A. M. bytneposa s
00BSICHEHUS
3aBUCUMOCTH  CBOWCTB
BEILECTB OT UX COCTaBa
U CTPOCHHS;
-chopMHpPOBAHHOCTH
yMEHUHI
XapaKTepU30BaTh
COCTaB, CTpOEHHE,
buznvecKue u
XAMHYECKHE CBOWCTBA
TUTTAIHBIX
npeicTaBuTeNen
pa3IMYHBIX KJIaCCOB
OpPTaHMYECKHUX
BEIIECTB,
-chopMHpOBAaHHOCTH
YMEHHsI TOATBEPKIATh
Ha KOHKPETHBIX
npuMepax XapaxkTep
3aBHCHUMOCTHU
PEaKUMOHHOU
CIOCOOHOCTH
OpPTaHMYECKHUX
COEMHEHU I oT
B3aMMHOTO BIUSTHUS
aTOMOB " rpymmn
aTOMOB B MOJIEKYJax;
-chopMHUpOBaHHOCTH
YMEHHSI MIPUMECHSITh




OCHOBHBIC  OTepaIuu
MBICTTUTEIbHOU
JESITEIBHOCTH — aHaJN3
U CHHTE3, CpPaBHCHHE,
0000111EHKE;
CUCTEeMAaTHU3aIIHIO,
BBISIBJICHHE MPUYHMHHO-
CJICICTBEHHBIX CBS3EH —
Il U3YYEHUSI CBOWCTB
BEIIECTB M XUMHUECKUX
peaKIuii;
-chopMHUpOBAaHHOCTH
YMEHUN:
CaMOCTOSITENILHO
IUIAHUPOBATh u
MIPOBOJINTH
XUMHUYECKUMN
HKCIIEPUMEHT C
COOJIIOJIEHHEM  TPABMII
0e30MmacHOro
obOpareHus c
BeIIECTBAMHU
1a00paTOPHBIM
obopymoBaHUEM,
dbopMyIupoBaTh  IIENbH
UCCIICIOBAHMUSI,
MIPEJICTaBIISTh B
pa3an4HON bopme
Pe3yIIbTaThI
HKCIIEPUMEHTA,
AHATU3UPOBATH "




Hroro no pazneny

20

OLICHHBATh 1704
JIOCTOBEPHOCTD;
-0CO3HaBaTh OIIACHOCTH
TOKCHYECKOTO
NEUCTBUS Ha JKHUBBIC
OpTraHU3MBbI
OIpEIENIEHHBIX
OPraHUYEeCKHUX
BCIILIECTB, MMOHUMAs
CMBICIT IoKa3aresrst
I[JIK;

(Ha ypoBHe crioco0a)

Pa3pnen S. BeicokomoJieKy/IsipHbIe COCAUHEHUS

5.1

BricokoMonexysipH
bI€ COEIUHEHUS

http:/fipi.ru/
http://college.ru/himi

ya/ http://him-
school.ru

- BIaJICHUE CUCTEMO
XAMHYECKNX 3HAHHM,
KOTOpasi BKJIIOYAET:
OCHOBOITOJIAraroIIne
MOHSTHS - MOHOMED,
MOJIUMED, CTPYKTYPHOE
3BEHO,
BBICOKOMOJICKYJISIPHBIC
coenuHeHus ( Ha
YpOBHE
MpEACTABICHUS);

IIpaxTueckas
pa0ora,
pelieHne
y4eOHBIX U
MPAKTUKO —
OpUEHTHPOBAH-
HBIX 3a]1a4,
YCTHBIA OIIPOC



http://fipi.ru/
http://college.ru/himiya/
http://college.ru/himiya/
http://him-school.ru/
http://him-school.ru/

-chopMupOBaHHOCTH

YMEHHI
XapakTepu3oBaTh
COCTaB, CTpOCHHUE,
¢dusnveckue u

XUMHUYECKHE CBOMCTBa
TUIIMYHBIX
IIPEACTABUTENEH
pa3IMyYHbIX KJIaCCOB
OpPraHUYeCKUX
BEILIECTB,
WUTIOCTPUPOBATH
IFEHETUYECKYI0  CBA3b
MEXTY HUMHU
YpaBHEHUSIMU
COOTBETCTBYIOILIUX
XUMHYECKUX PEaKLUuu ¢
HCII0JIb30BaHNEM
CTPYKTYPHBIX (OpMYIT;
-c()OpMHUPOBAHHOCTH
YMEHUN: BBISABIIATD
B3alMOCBS3b
XUMHUYECKUX 3HAHUHU C
MOHITUSIMH u
MpeJICTaBICHUSIMU
JIpPYTHMX  €CTECTBEHHO-
Hay4yHBIX  IPEIMETOB
Ui 60j1ee OCO3HAaHHOTO
MOHUMAHUS CYIIHOCTH
MaTEpUaIbHOTO
€IMHCTBA MUpa,




HCIOJIb30BATh
CHCTEMHEIEC 3HAHHUA II0
OpraHUYeCKOW XUMHUU
g OOBSCHEHHS W
MIPOTHO3UPOBAHUS
SIBIICHHH, HUMEIOINX
€CTECTBEHHO-HAYUHYIO
npupony (Ha ypoBHE
crioco0a)

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

170




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnueckuit 3ak0H http://fipi.ru/
1.1 u [leproamueckas cucTeMa XUMUIECKIX 19 0 0 http://college.ru/himiya/
anemenTtoB JI. 1. MenpaeneeBa http://him-school.ru
http://fipi.ru/
.M S IELp-FEHIDL LY .

12 Crpoenne peuiectsa. Mioroodpasie 21 1 0 http://college.ru/himiya/

BCTICCTE http://him-school.ru
http://fipi.ru/

1.3 XUMHUYECKUE PEAKIIHH 29 1 3 http://college.ru/himiya/
http://him-school.ru

Hroro no paszneny 69
Pa3nen 2. Heoprannuyeckasi xumust
http://fipi.ru/

2.1 Hemeramnsr 41 1 3 http://college.ru/himiya/
http://him-school.ru
http://fipi.ru/

2.2 MerTanasl 33 1 2 http://college.ru/himiya/
http://him-school.ru

Uroro no pazgeny 74
Pazaen 3. Xumus u :Ku3Hb
31 MeToapl TO3HAHUS B XUMHAH. XUMHUS 1 97 0 0 http://fipi.ru/

KU3Hb

http://college.ru/himiya/



http://fipi.ru/
http://college.ru/himiya/
http://him-school.ru/
http://fipi.ru/
http://college.ru/himiya/
http://him-school.ru/
http://fipi.ru/
http://college.ru/himiya/
http://him-school.ru/
http://fipi.ru/
http://college.ru/himiya/
http://him-school.ru/
http://fipi.ru/
http://college.ru/himiya/
http://him-school.ru/
http://fipi.ru/
http://college.ru/himiya/

http://him-school.ru

Hroro no pazneny

27

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170



http://him-school.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jl:;n Tema ypoka Beero Kontposbubie IIpakTnueckue i[:;:enuﬂ :)I;I[()l;l;z?;fenbnme
padoTbI padoThbI pecypenr

[TpenMeT 1 3HaUEHUE OPTAHUYECKOM htto://fioi.ru/

1 XMMHH, TIPEJICTABICHHUE O 1\:[H01‘OO6p3.31/II/I 1 0 0 _p_p_h ttp://chemistry.narod.ru
OpPraHMYECKUX COEAUHEHUN
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa

5 (ocHOBHOE U BO30YXIEHHOE COCTOSHUSA). 1 0 0 http://fipi.ru/
BasieHTHBIE BOBMOYKHOCTH aTOMa http://college.ru/himiya/
yriaepoaa
XuMHUYEcKasi CBA3b B OPraHUUECKUX

3 coenuHEeHUsIX. MexaHn3Mbl 00pa30BaHUS 1 0 0 http://fipi.ru/
KOBQJICHTHOH CBSI3H, CLIOCOOBI pa3phiBa http://college.ru/himiya/
CBsA3EH

4 Teopus cTpoeHUsT OpraHUYECKUX 1 0 0 http://fipi.ru/
coenquHenuit A. M. byrneposa http://chemistry.narod.ru
Bunel nzomepun: ctpykTypHas,

5 IIPOCTPAHCTBEHHAS. DJIEKTPOHHbIE 1 0 0 http://fipi.ru/
3¢ (exTs B MOJIEKYJIaX OPraHuYeCKUX http://college.ru/himiya/
COCIMHEHUN
[IpencraBnenue o kKIacCUPUKANA U o

6 CUCTeMaTH4yecKasi HOMEHKJIaTypa 1 0 0 MM[)I_ru/ -

http://college.ru/himiya/

(IUPAC) opraHn4eckux BEILICCTB

7 Knaccudukanus peakiuii B 1 0 0 http://fipi.ru/



http://fipi.ru/
http://chemistry.narod.ru/
http://fipi.ru/
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http://fipi.ru/
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http://fipi.ru/
http://chemistry.narod.ru/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/

OPraHU4YeCKOW XUMHUHU

http://college.ru/himiya/

Cucremarusanys 1 0000IeHNE 3HAHUN

http://fipi.ru/

8 10 TEME http://college.ru/himiya/

9 AJKaHBI: TOMOJIOTHUECKHH psiJi, 001Ias http://fipi.ru/
dbopmysa, HOMEHKJIATypa U H30MEpHsI. http://college.ru/himiya/

10 DJIEKTPOHHOE U MPOCTPAHCTBEHHOE http://fipi.ru/
CTPOECHHE MOJIEKYJI aJIKAHOB. http://college.ru/himiya/

11 du3nyecKkue CBONWCTBA AIKaHOB http://fipi.ru/
XUMUYECKUE CBOMCTBA aJIKAHOB. NI .

12 S — http://cc_)lleqe.ru/hlmlya/

http://him-school.ru

XHUMHUYECKUE CBOMCTBA aJIKAHOB. htp:/HfipL.ru/ -

13 VYnpaxHeHus: B IPUMEHEHUU 3HAaHUI http://cglleqe.ru/hlmlva/

’ http://him-school.ru

14 HaxoxneHnue ankaHoB B IPUPOJE. http://fipi.ru/
CrniocoOblI MoTy4eHus alKaHoB. http://college.ru/himiya/

15 CnocoOBbI MOTy4eHUs aTKaHOB. http://fipi.ru/
VYipaxHeHus B IPUMEHEHUH 3HAHUMN. http://college.ru/himiya/

16 [IpuMeHeHne amKaHoB. http://fipi.ru/
[{uknoankansl: obmas popmyina,

17 HOMEHKJIaTypa U U30Mepus, http://fipi.ru/
O0COOEHHOCTH CTPOCHUSI U XMMHUECKUX http://college.ru/himiya/
CBOMCTB.

18 CriocoObI oTy4eHus U IpUMEHEHUE http://fipi.ru/
MUKJIOATIKAHOB. http://college.ru/himiya/
Pemenue pacu€THbIx 3a/1a4 Ha .

19 orpeziesieHue MOJIEKYIIpHOU (HOopMyIIbI AUpLATpL

OpTraHHU4YCCKOro BCUICCTBA IO MAaCCOBBIM

http://college.ru/himiya/
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IIOJIIM aTOMOB BJIIEMEHTOB, BXOIAIINX B
ero cocras. CucreMarusaius 1
000011IeHrEe 3HAHU I10 TEME

AJKEHBI: TOMOJIOTHYECKHH psifl, 001as
dopmyna, HOMEHKIATypa, JMEKTPOHHOE

http://fipi.ru/

20 Y IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJL. http://college.ru/himiva/
CtpyKTypHas U LUC-TPaHC-U30MEpHs
AJIIKEHOB

21 N3omepus ankenoB. CTpyKTypHas Luc- U http://fipi.ru/
TPAHC-U30MEPHS. http://college.ru/himiya/
Ou3nyecKkue 1 XUMUIECKHE CBONCTBA http /it -

22 0 M http://college.ru/himiya/
ankeHoB. [IpaBmiio MapkoBHUKOBa http://him-school.ru
XUMHUYECKUE CBOKWCTBA aJIKEHOB. tp./ftipi.ruf -

23 v . http://college.ru/himiya/

Mpa’KHEHUs1 B IPUMEHEHUH 3HAHUM. http://him-school.ru
http://fipi.ru/

24 OKHCIICHHE AJTKCHOB. http://college.ru/himiya/
CriocoObI nostyueHus 1 IpUMEHEHNE http://fipi.ru/

25 -
AJIKEHOB http://college.ru/himiya/
[TpakTiueckas pabota Ne 1 o teme - )

26 'TI[)OJI eHue 3TineHa U U3yYEHUE €T0 http. /L o Ittpi -

. i j i school.ru
CBOICTB
Pemenne pacu€THbIX 3a/1a4 HA hito://fioi.ru/
. p://fipi.ru

27 oTpeieIeHue MOJIEKYJIIPHON (hOpMYITbI http://college.ru/himiva/
OpPraHMYECKOI0 BEIIECTBA
AJKagueHbl: CONpsKEHHBIE, hito://fipi.ru/

://fipi.ru

28 U30JIUPOBaHHbIE, KYMYJINPOBaHHBIE. DL

OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHSI

http://college.ru/himiya/
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XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX

http://fipi.ru/

2 -
o JIIEHOB http://college.ru/himiya/
CriocoObI mosTyueHus 1 IPUMEHEHNE http://fipi.ru/
30 _ -
AJIKaJUEeHOB http://college.ru/himiya/
AJIKMHBI: TOMOJIOTUYECKHH psJl, oO1Ias
31 dbopmysa, HOMEHKJIATypa, JIEKTPOHHOE http://fipi.ru/
Y MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, http://college.ru/himiya/
¢du3nveckre CBOMCTBa
http://fipi.ru/
32 XUMHUYECKUE CBONCTBA aJIKMHOB http://college.ru/himiya/
http://him-school.ru
XUMHUECKUE CBOMCTBA aJIKUHOB. http /it -
33 v . http://college.ru/himiya/
MpaXHEHUS B IPUMEHEHUN 3HAHUI. http://him-school.ru
http://fipi.ru/
KauecTBenHble peakiiii Ha TPOITH L RHIPLLIL -
34 peartt POHHYIO http://college.ru/himiya/
CBA3D http://him-school.ru
CrniocoObl 1osty4eHus U IpUMeHEeHue http://fipi.ru/
35 _ -
AJIKAHOB http://college.ru/himiya/
36 Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO http://fipi.ru/
XUMUYECKON peaKnn http://college.ru/himiya/
37 Pewenne 3anad: pac4€Tsl 110 YPaBHEHUIO http://fipi.ru/
XUMUYECKOU PEAKLIHUHU. http://college.ru/himiya/
38 Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO http://fipi.ru/
XUMHYECKON PEaKLIUH. http://college.ru/himiya/
CucremaTu3aiys U 0000IIeHHEe 3HAHUN http://fipi.ru/
39 _ -
10 TEME http://college.ru/himiya/
40 ApEeHBI: TOMOJIOTHYECKUH s, oO1Iast http://fipi.ru/

dopmyna, HOMEHKIATypa. DIEKTPOHHOE

http://college.ru/himiya/
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U TIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT
OcH301a B TOJTyouIa, UX (PU3UIYECKUE
CBOMCTBa

41

42

43

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEILCHUS

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH
PUCOEAUHEHUS.

OKuciIeHHe TOMOJIOTOB OEH30J1a.

http://fipi.ru/
http://college.ru/himiya/

http://fipi.ru/
http://college.ru/himiya/

http://fipi.ru/
http://college.ru/himiya/

44

45

46

Oco0EeHHOCTH XUMHUYECKUX CBOUCTB
CTUpOJIA

Pemenune pacu€tHbIX 3a1a4 Ha
orpezieNieHue MOJIEKYIIpHON (HOpPMYIIbI
OPraHU4YeCKOro BEUIECTBa

Pemenue pacu€rHbix 3a1a4 Ha
omnpezieNieHue MOJIEKYIIpHOU (HOPMYIIbI
OPraHUYeCKOro BELIECTBA.

http://fipi.ru/
http://college.ru/himiya/

http://fipi.ru/
http://college.ru/himiya/

http:/fipi.ru/
http://college.ru/himiya/

47

CrniocoOblI 1ostydeHus U NpUMeHEeHue
apeHoB

http://fipi.ru/
http://college.ru/himiya/

48

49

I'enetnueckas cBSA3b MEXKIY
pa3IMYHBIMU KJIaCCaMH yTJIEBOAOPOI0B

I'enernueckas cBs3b MCKIY
Ppa3IMYHbIMU KJIaCCaMH YTJICBOAOPOA0B.

http://fipi.ru/
http://college.ru/himiya/

http:/fipi.ru/
http://college.ru/himiya/

50

I'ereTmueckast CBI3b MCKIY
Pa3IMYHBIMU Kj1aCCaMU YIJI€CBOAOPOI0B.

http://fipi.ru/
http://college.ru/himiya/

51

52

I'enernueckas cBA3b MEKIY
pa3IMYHBIMU KJIACCAMHU YTJIEBOJIOPO/IOB.

Pacuérsl 10 ypaBHEHUSIM XUMUYECKHUX

http://fipi.ru/
http://college.ru/himiya/

http://fipi.ru/
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peaKLHii.

http://college.ru/himiya/

PacuéTrl 1o YpaBHCHHUAM XUMHNYECKUX

http://fipi.ru/

53 peaKuPUm. Cucremaru3aius 1 0000IIeHNE http://college.ru/himiya/
3HaHUN 10 TeEME
. http://fipi.ru/

>4 Hpuposri ras. http://college.ru/himiya/
http://fipi.ru/

55 [TorryTHBIe HEDTAHBIC T'a3bL. http://college.ru/himiva/

56 KameHnHbI#1 yroisb 1 IpOIyKThI €70 http://fipi.ru/

nepepaboTKu http://college.ru/himiya/
Hed1h 1 ciocoObI €€ mepepaboTKH. http://fipi.ru/
57 [IpumeHeHue TpoAYKTOB NepepaboTKu http://college.ru/himiya/
He(TH http://him-school.ru
http://fipi.ru/

58 [TepBuunas nepepaboTka HEPTH. http://college.ru/himiya/
http://him-school.ru
http:/fipi.ru/

59 Bropuunas nepepabotka HedTH. http://college.ru/himiya/
http://him-school.ru

60 I'eneTndeckas CBA3b MEXKAY http://fipi.ru/

Pa3JIMYHBIMU KJIaCCaMU yTJIEBOAOPOIOB http://college.ru/himiya/

61 I'eneTnyeckas cBA3b MEKILY http://fipi.ru/

pa3IUYHBIMU KJIaCCaMH YIJIEBOIOPOLOB. http://college.ru/himiya/

62 I'enernueckas cBsI3b MEKIY http://fipi.ru/

Pa3JINYHBIMU KJIACCAaMU yTJIEBOJAOPOIOB. http://college.ru/himiya/

63 I'enetnyeckas cBA3b MEXKIY http://fipi.ru/

Pa3JINYHBIMU KJIACCAMU YTJIEBOJOPOIOB. http://college.ru/himiya/
64 l"asioreHonpon3BOAHbIE YITIEBOAOPOIOB: http://fipi.ru/

SJICKTPOHHOC CTPOCHHUC; PCAKIITNU

http://college.ru/himiya/
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3aMCIICHW raJlor¢Ha

65

66

67

JleWicTBue miemouei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeicteue
JIUTAIOTCHAIKAHOB C MArHUEM M ITUHKOM
Jle¥icTBue miemouei Ha
rajoreHNnpoOU3BOJIHbIC. YTIPAXKHEHUS B
MIPUMEHEHUU 3HAHUM.

I'eneTnyeckas cBs3b MCKIAY
Pa3JInYHbIMHU KJIaCCaMH YIJICBOAOPOAO0OB.

http://fipi.ru/
http://college.ru/himiya/

http://fipi.ru/
http://college.ru/himiya/

http://fipi.ru/
http://college.ru/himiya/

68

69

70

I'eneTnueckas CBA3b MEKIY
Pa3TUYHBIMU KJIACCAMU yTIICBOIOPOJIOB.
['eHeTnyeckas CBSI3b MEXKIY
pa3IMYHBIMH KJIACCAMU YTJIEBOIOPOIOB.
CucreMmarusanus 1 0000IeHNe 3HAHUT
1o pazzaeny "YrieBonoposl".

http://fipi.ru/
http://college.ru/himiya/

http://fipi.ru/
http://college.ru/himiya/

http://fipi.ru/
http://college.ru/himiya/

71

72

73

CucreMmarusanus 1 0000IeHNe 3HAHUT
o pazzaeny "Yrieroaoposr"
KonTponbhas pabota mo Teme
"Vranesonopoast"

AHaiu3 KOHTPOJIBHON paboTHI.

http://fipi.ru/
http://college.ru/himiya/

http:/fipi.ru/
http://college.ru/himiya/

http:/fipi.ru/
http://college.ru/himiya/

74

HpeﬂeanHe OAHOATOMHBIC CITMPTHI:
TOMOJIOTHUYECKUH psifl, oOmiast popmya,
CTPOCHHUE MOJICKYII, H30MEPHS,
HOMEHKJIaTypa, Kiaccudukanmsi.

http://fipi.ru/
http://college.ru/himiya/

75

76

Pur3nyecKue CBOKMCTBA CIIUPTOB.

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OIHOATOMHBIX CIIMPTOB

http:/fipi.ru/

http:/fipi.ru/
http://college.ru/himiya/
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CriocoObI nostyueHus 1 IPUMEHEHNE

http://him-school.ru
http://fipi.ru/

77 -
OJIHOATOMHBIX CIIUPTOB http://college.ru/himiya/
XUMUYECKUE CBOWCTBA U MTOJTYyUYECHHUE http://fipi.ru/

78 IIPEACIIBHBIX OJJHOATOMHBIX CIIUPTOB. http://college.ru/himiya/
VYipaxHeHus B IPUMEHEHUH 3HAHUM. http://him-school.ru
[IpocTeie a¢upbl: HOMEHKIIATypa U .

http://fipi.ru/

79 0 -
U30MEpPHUs, 0CO ei{Hocm (busznuecKkux u http://college.ru/himiva/
XUMHUYECKHUX CBOMCTB
MHoroaToMHbI€ CIUPTHI: STUIICHTIIUKOJIb http://fipi.ru/

80 Y TJIMLEPUH, UX (PU3NUYECKHE U http://college.ru/himiya/
XUMUYECKHUE CBOKCTBA http://him-school.ru

81 Crioco0blI MOTy9eHUs U IPUMEHEHUE http://fipi.ru/
MHOT'OaTOMHBIX CIIMPTOB http://college.ru/himiya/

. http://fipi.ru/
XVMHYECKUE CBOWCTBA U MOTYYECHHE -

82 i http://college.ru/himiya/
MHOTOaTOMHBIX CIIUPTOB. hitp://him-school.ru
@DeHOII: CTPOEHUE MOJIEKYJIBI, -

http:/fipi.ru/
83 ¢dusnyeckue cBoiicTBa. TOKCHYHOCTH I
http://college.ru/himiya/
denona
http://fipi.ru/
84 XuMHUecKue cBOCTBa (heHoIa http://college.ru/himiya/
http://him-school.ru
BzanmHoe BiiMsiHUE aTOMOB B MOJIEKYJIE http://fipi.ru/

85 _ -
denomna. http://college.ru/himiya/
CrniocoObl nostydeHus U IpuMeHEeHne http://fipi.ru/

86 _ -
denona http://college.ru/himiya/

87 [IpakTuueckas padora Ne 2. Pemenue http://fipi.ru/ http://him-

SKCHCPUMCHTAJILHBIX 3a/la4d 110 TCMC

school.ru
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"CriupThl U peHobI"

I'eneTnueckas cBI3b MEXKIY KiiaccaMu

http://fipi.ru/

88 -
OPraHUYEeCKUX COCIUHECHUM. http://college.ru/himiya/
89 I'eneTnueckas CBsI3b MEXKIY KJIacCaMHu http://fipi.ru/
OPraHUYEeCKUX COCTUHECHUH. http://college.ru/himiya/
90 I'enernueckas cBsA3p MEXKY KJIacCaMu http://fipi.ru/
OPraHUYEeCKUX COCTUHECHUM. http://college.ru/himiya/
01 Pacu€rel o ypaBHEHUSAM XUMUYECKUX http://fipi.ru/
peaKuuii. http://college.ru/himiya/
92 Pacu€rel o ypaBHEHUSAM XUMUYECKUX http://fipi.ru/
peaKIui. http://college.ru/himiya/
93 Cucremaru3zais U 0000IIeHHE 3HAHUN http://fipi.ru/
10 TEME. http://college.ru/himiya/
94 CucremaTu3aius U 0000IIeHHEe 3HAHUN http://fipi.ru/
10 TEME http://college.ru/himiya/
AnbJeruibl U KETOHBI: 3JIEKTPOHHOE
95 CTpOoeHHE KapOOHUILHOU TPYIIIIHL; http://fipi.ru/
FOMOJIOTUYECKHUE PAbl, 00mmas popmyia, http://college.ru/himiya/
M30MepHs U HOMEHKJIaTypa
96 Anbaeruipl ¥ KeTOHBI: (U3HUECKUE http://fipi.ru/
CBOMCTBA; pEaKIMHU IIPUCOCIUHEHNUS http://college.ru/himiya/
http://fipi.ru/
Peakuuu okucneHus U KaueCTBEHHbIE -
97 t http://college.ru/himiya/
peaKIuu aJIbJIETHI0OB U KETOHOB hitp://him-school.ru
98 CriocoObI TOTyYeHUST aTbACTUIOB U http://fipi.ru/
KETOHOB http://college.ru/himiya/
99 I'eneTnueckas CBS3b MEXKIY KIacCaMHu http://fipi.ru/

OPraHUYEeCKUX COCTUHECHUH.

http://college.ru/himiya/
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I'enernueckas cBI3b MCKAY KJIacCaMu

http://fipi.ru/

100 -
OPraHUYEeCKUX COCTMHECHUH. http://college.ru/himiya/
101 Pacuérbl 1o ypaBHEHUAM XUMHUYECKUX http://fipi.ru/
peaKLHii. http://college.ru/himiya/
OIHOOCHOBHBIE IIPE/IETBHBIE htto://fioi.ru/
p://fipi.ru
102 KapOOHOBBIC KMCIIOThI, 0COOCHHOCTH http://college.ru/himiya/
CTPOEHHUSI KX MOJIEKYJI
103 W3omepust 1 HOMEHKIaTypa KapOOHOBBIX http://fipi.ru/
KHCJIOT, MX (DU3UYECKHUE CBOMCTBA http://college.ru/himiya/
. http://fipi.ru/
XHUMHUUYECKUE CBOMCTBA IPENEIbHBIX -
104 5 pel http://college.ru/himiya/
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT http://him-school.ru
Oco0eHHOCTH CBOICTB MypaBbHUHON htto://fioi.ru/
p://fipi.ru
105 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX http://college.ru/himiva/
KHCJIOT
Oco0eHHOCTH CBOICTB: HENIPEAETbHBIX U
apoMaTHYeCKUX KapOOHOBBIX, -
http:/fipi.ru/
1 -
06 JTMKApOOHOBBIX, THIPOKCHKAPOOHOBBIX http://college.ru/himiya/
kucnort. [IpencraBurenn BeicIInX
KapOOHOBBIX KUCIIOT
107 [TonsiTHE O MPOM3BOAHBIX KAPOOHOBBIX http://fipi.ru/
KHCJIOT http://college.ru/himiya/
CriocoObI nostyyeHus 1 IpUMEHEHNE http://fipi.ru/
108 _ -
KapOOHOBBIX KUCIIOT http://college.ru/himiya/
109 I'eneTndeckas cBs3b MEXKy KilaccaMu http://fipi.ru/
OPraHUYECKUX COCIUHECHUM. http://college.ru/himiya/
110 I'eneTndeckas CBA3b MEXIY KJIACCAMU http://fipi.ru/

OPraHUYEeCKUX COCTUHECHUH.

http://college.ru/himiya/
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Pacuérbl o ypaBHEHUSIM XUMUYECKHUX

http://fipi.ru/

111 peaKkIui. http://college.ru/himiya/
CnosxHEIe 3(pUPEL: TOMOJIOTUYSCKUN P, .

112 o0mas q)opl\(/l[)yfa, U30MepHs U ’ hep:Aipt. -

http://college.ru/himiya/
HOMEHKJIAaTypa

113 ®u3nyecKue 1 XUMHYECKHE CBOMCTBA http://fipi.ru/ o
3¢hupoB http://college.ru/himiya/
Pemenue pacu€rHbix 3a1a4: 1o

114 YPaBHEHUIO XUMUUYECKOW PeaKluy, Ha http://fipi.ru/ o
orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI http://college.ru/himiya/
OpPIraHMYECKOI'0 BELIECTBA.

Pemenne pacy€THbIX 3a1a4: 110

115 YPaBHEHUIO XUMHUUYECKOU peaKklnu, Ha http://fipi.ru/ o
orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI http://college.ru/himiya/
OpPraHMYECKOI0 BEIIECTBA
Pemienue pacu€THbIx 3a1a4: 1o

116 YPaBHEHUIO XUMUYECKOW PEAaKIMU, HA http://fipi.ru/ o
OTpeieIeHUue MOJIEKYJIIPHON (hOPMYJIBI http://college.ru/himiya/
OpPraHMYECKOTO BEIIECTBA.

[IpakTuueckas padbora Ne 3. Pemenue

117 JKCIIEpUMEHTAIBHBIX 3a/1a4 110 TEME http://fipi.ru/ http://him-
"Kap6oHoBsie kuciaoThl. ClI0KHbIE school.ru
3¢upsr"

118 Kupsl: ctpoenue, pusnueckue u http://fipi.ru/ o
XMMHYECKHE CBOMCTBA (TUAPOIIH3) http://college.ru/himiya/
Oco0eHHOCTH CBOICTB JKHUPOB, .

119 COJIEpKalIX OCTATKH HEIPENEIbHBIX htp:ipt.

YKUPHBIX KUcaoT. XKupsl B npupoae

http://college.ru/himiya/
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Mpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moolee AeicTue. IlonsTue

http://fipi.ru/

120 -
0 CUHTETHYECKHUX MOIOIINX CPEJICTBAX http://college.ru/himiya/
(CMC)
I'eneTndeckas cBs3b yrieBOJOPOAOB U
121 KHCIIOPOJICO/IEpKaA p?;o railmrt)leﬂclcnx ttp://fipi.ru/
HOPOACOACPIRALIUIX 0P http://college.ru/himiya/
BELICCTB
I'eneTndeckas cBs3b yrieBOJOPOAOB U

122 KHCJIOPOJICO/IEpKA IZ)I;O raI}lmIZIeIéKHx ttp://fipi.ru/

FIOPOA UH P op http://college.ru/himiya/
COCIMHEHU.

123 Pacu€rel 0 ypaBHEHUSM XUMUYECKUX http://fipi.ru/
peakiui http://college.ru/himiya/
CucremaTu3zanus U 0000IIeHHEe 3HAHUN http://fipi.ru/

124 -
10 TeME http://college.ru/himiya/
Cucremaru3anusa 1 0000IIIeHNEe 3HAHUI http://fipi.ru/

125 -
10 TEME. http://college.ru/himiya/
OO11ast XapakTepUCTHKA YTIEBOJOB U

126 Knauclcmbmrza I/I}Ip JIEBO zl)l];(MOI)jI[O 17 i s

LT A da http://college.ru/himiya/
U TIOJICaxXapH/ibl)

197 MoHocaxapuapl: pU3NUECKUe CBOICTBA http://fipi.ru/

1 HaXOXXJEHUE B IPUPOJIE http://college.ru/himiya/
http://fipi.ru/

128 XUMHYeCKHe CBOWCTBA MOHOCAXapHUIOB. http://college.ru/himiya/

http://him-school.ru

129 [IpuMeHeHue II0KO3bl, €€ 3HaUYeHUE B http://fipi.ru/
JKU3HEIEATEIIbHOCTH OpraHu3Ma http://college.ru/himiya/

130 Jucaxapunpl: caxapo3a, MaJabT03a U http://fipi.ru/

nakto3a. Haxoxxnenue B npupoje u

http://college.ru/himiya/
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IMPUMCHCHHUC NHUCAXaprua0B

HOHHC&X&pI/II[BIZ CTPOCHUC

http://fipi.ru/

131 MaKpOMOJIEKYJI, (1U)H3qucxne u http://college.ru/himiva/
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
['eHeTHuecKas CBS3b YIICBOJOPOIOB U .
http://fipi.ru/
132 KHCJIOPOJICOICPKAIINX OPTaHUYECKUX . .
. http://college.ru/himiya/
COCIIMHCHUH.
['eHeTHuecKas CBS3b YIICBOJOPOIOB U .
http://fipi.ru/
133 KHCJIOPOJICOACPKAIINX OPraHUYECKHUX . .
. http://college.ru/himiya/
COCIIMHCHUH.
['eneTnueckas CBSA3b YIIEBOJOPOIOB U n
http://fipi.ru/
134 KI/ICJIOPOIIC?I{GP)K.’&HII/IX OpPraHUYECKUX http://college.ru/himiva/
COCIIMHCHUH.
I'eneTnueckas CBS3b YIIEBOJIOPOIOB U -
http://fipi.ru/
135 Kncnopoglccznepmamnx OpPTaHUYECKUX http://college.ru/himiva/
COCTUHEHUH.
http://fipi.ru/
136 [TonsTHe 00 NCKYCCTBEHHBIX BOJIOKHAX . -
http://college.ru/himiya/
Pemenne pacdeTHsIX 3a1a4 Ha .
http://fipi.ru/
137 OIIpECIICHUE JI0JIM BBIXOZA MTPOYKTa hitp: -
ttp://college.ru/himiya/
PEaKIuu OT TEOPETHUUECKH BO3ZMOKHOTO
Pemenne pacu€THbIX 3a/1a4 HA -
http://fipi.ru/
138 oTpeieNIeHUe JIOJIA BBIXO/A MPOTyKTa http://college.ru/himiya/
peaKIuu OT TEOPETHIESCKH BO3ZMOXKHOTO.
Pemrenne pacy€THbIX 3a/1a4 HA -
http://fipi.ru/
139 oTpeieNIeHUe JIOJIA BBIXO/A MPOTyKTa http://college.ru/himiya/
peaKInu OT TEOPETHIESCKH BO3ZMOKHOTO.
140 Pemienue 3agay: no ypaBHEHHIO http://fipi.ru/
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XUMUYECKON peaKiluy, Ha ONpeIeIeHIE
MOJIEKYJISIPHOM (OpMYJIBI
OpPraHUYECKOT0 COSTUHEHHUSI.

http://college.ru/himiya/

Pemenue 3agau: no ypaBHEHUIO
XUMUYECKON peaKliuy, Ha ONpeIeIeHIE

http://fipi.ru/

141 -
MOJIEKYJISIPHON (HOPMYJIBI http://college.ru/himiya/
OpPraHUYECKOI'0 COEMHEHUSI.

142 Cucremaru3zais U 0000IIeHHE 3HAHUN http://fipi.ru/

0 pa3feiy http://college.ru/himiya/
KonTponbhas pabota no Teme tto://fipi.ru/

143 KchopoI[c?z[epmamHe OpraHUYeCKHe httpl : //collleqe.ru fhimiva/
COEIMHEHUS

144 A —_ http:/fipi.ru/

HAJ3 KOHTPOIIBHOH pabOTb!. http://college.ru/himiya/
AMUHBIL: KTacCU(pUKAIHS, CTPOCHUE -
http:/fipi.ru/

145 MOJIEKYJI, oOmas popmyia, H30Me£)m[, http://college.ru/himiva/

HOMEHKJIaTypa U (pU3NYECKUE CBOWCTBA
. http:/fipi.ru/
X -

146 MMUYECKHE CBOMCTBA aln(aTuyecKux http://college.ru/himiva/
AMHUHOB http://him-school.ru
AHUWJIMH: CTPOCHNE aHUIINHA, http://fipi.ru/

147 0COOEHHOCTH XMMHYECKUX CBOMCTB DPO/PLI __

http://college.ru/himiya/
aHWJINHA
B3anMHOe BiusiHEE aTOMOB B MOJIEKYJIE http://fipi.ru/

148 -
AQHWJINHA. http://college.ru/himiya/
CriocoObI nostyueHus 1 IpUMEHEHNE http://fipi.ru/

149 -
ann(paTHIeCKUX aMUHOB http://college.ru/himiya/

150 AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1 http://fipi.ru/

n3oMepus, ((PU3NIECKrUe CBOMCTBA.

http://college.ru/himiya/
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OTI[CHBHBIG MNpeaACTaBUTCIIN O-
AMHMHOKHUCIIOT

XHUMHUYECKHE CBONCTBAa aMHHOKHCIIOT, UX

http://fipi.ru/

151 OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT. _ -
http://college.ru/himiya/
CuHTe3 ¥ rMIpOoIN3 NENTHI0B
152 ['eneTnueckas CBsI3b MEXKIY KJacCaMHu http://fipi.ru/
OPraHUYEeCKUX COCTMHECHUH. http://college.ru/himiya/
153 I'enernueckas cBsA3b MEXKIY KiacCaMHu http://fipi.ru/
OPraHUYEeCKUX COCTMHECHUH. http://college.ru/himiya/
154 benku kak npupoHbIe OJINMEpHI; http://fipi.ru/
CTPYKTYpHbI O€JIKOB http://college.ru/himiya/
http:/fipi.ru/
155 XUMUYECKUE CBOWCTBA OEIIKOB http://college.ru/himiya/
http://him-school.ru
A3oTconepikaliie reTepouKiInuecKue -
156 coe I/IH:HEISI IIJ]II J'IGI/IH(I))BI)IC KHCIIOTHI: hep-Aiot.
g P YR ' http://college.ru/himiya/
COCTaB, CTPOEHHUE U OMOJIOTHYECKas! pOJib
[TpakTuyeckas padora Ne 4. Pemenue
157 DKCIIEpUMEHTAIBHBIX 3a7a4 110 TEME http://fipi.ru/ http://him-
"A3oTcoaeprKaiie opraHu4ecKue school.ru
coeqnueHusa”
[IpakTuueckas padora Ne 5. Pemenue
158 OKCIEPUMEHTAIIBHBIX 3a4a4 110 TEME http://fipi.ru/ http://him-
"Pacnio3HaBaHrE OpraHUYECKUX school.ru
coenquHeHni"
Pemenue 3anau Ha onpenenenne hito://fioi.ru/
p://fipi.ru
159 MOJIEKYJISPHON (HOpMYJIBI

OpTraHHU4YCCKOro COCANHCHUA.

http://college.ru/himiya/
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Pemenue 3agau Ha onpeneneHue

http://fipi.ru/

160 MOJIEKYIAPHOH (popMy1IE] http://college.ru/himiya/
OPTraHUYECKOTO COCTMHECHHUSI.

O00011IeHNE U CUCTEMATU3ALIMs 3HAHUN http://fipi.ru/

161 _ .
10 TeMe. http://college.ru/himiya/
O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI http://fipi.ru/

162 .
10 TEME. http://college.ru/himiya/
KoHTposbHas pabora 1o Teme htto://fioi.ru/

" p://fipi.ru
163 A30Tcoz[ep>'1'<amne OpraHUYECKHE http://college.ru/himiva/
COEIUHEHUS
o http://fipi.ru/
164 A §) ) .
HAJIH3 KOHTPOJILHOH paboThl http://college.ru/himiya/
OCHOBHBIE TTOHATUS XUMHUU

165 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U http://fipi.ru/

METO/bI UX CUHTE3a —II0JIMMEPU3ALINS U http://college.ru/himiya/
[MOJINKOH IE€HCALIIS

166 IImacTtMmaccel. YTuauzanus u http:/fipi.ru/
nepepadoTKa MIacThKa http://college.ru/himiya/

167 DacToMephl: HaTypabHBIN http://fipi.ru/
CUHTETUYECKHE KaydyKku. Pe3una http://college.ru/himiya/
BousiokHa: HatypanbHbIe, hito://fioi.ru/

p://fipi.ru
168 HCKYCCTBEHHBIE, CHHTETHYECKHE. -
http://college.ru/himiya/
[Tonmmmeps! cienuaibHOTO HA3HAYEHUS
[Ipaxtrueckas padbora Ne 6. Pemienue . .
P P http://fipi.ru/ http://him-

169 SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe school ru
"Pacrio3HaBaHue iIacTMacc U BOJIOKOH" '

170 O000I1IIeHNE U CUCTEMATU3AIHS http://fipi.ru/

HN3YUCHHOTI'O MaTcpHralia 1o TEMC

http://college.ru/himiya/
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"BbICOKOMOJIEKYJISIPHBIE COSUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoxa Bcero Kourpoabueie  Ipaxruecikue u3ydeHusi o0pa3oBaTesIbHbIEC
padoThI padoTshI pecypen

1 Atom. CocTaB aTOMHBIX fJIEP. 1 0 0 http://fipi.ru/ o
Xumuueckui snement. 30tombl http://college.ru/himiya/

5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 0 0 http://fipi.ru/ o
aTOMOB, KBAaHTOBEIC YHCJIa http://college.ru/himiya/

3 Knaccugukanus XauMHYeCKuX JIEMEHTOB 1 0 0 http://fipi.ru/ o
(s-, p-, d-, f-o;memenTshI) http://college.ru/himiya/

4 Pacnipenenenue 3J1€KTPOHOB 110 aTOMHBIM 1 0 0 http://fipi.ru/ o
opouTanim http://college.ru/himiya/

5 Pacnipenenenue 35€KTpOHOB IO ATOMHBIM 1 0 0 http://fipi.ru/ o
opouTanim http://college.ru/himiya/

6 Pacnipenenenue 371€KTpOHOB IO ATOMHBIM 1 0 0 http://fipi.ru/ o
opOuTaIIM. http://college.ru/himiya/

7 Pacnipenenenue 3J€KTPOHOB 110 ATOMHBIM 1 0 0 http://fipi.ru/ o
opOUTAIISM. http://college.ru/himiya/

8 VYnpakHeHus: B IPUMEHEHUHU 3HAaHUM. 1 0 0 W ru/himiva/

9 VYnpakHeHus: B IPUMEHEHUHU 3HAaHUM. 1 0 0 W ru/himiva/
ONEeKTPOHHBIE KOH(UTYpaIIi aTOMOB .

10 SHCMCII;TOB B OCHO]:II)-IOI\?III:I)/I BO30YXIEHHOM 1 0 0 % rwhimiva/
COCTOSTHUH

11 VYrpaxHeHus: B IPUMEHEHNH 3HaAHU . 1 0 0 http:/fipi.ru/
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http://college.ru/himiya/
http://fipi.ru/
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http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/

DJNEeKTPOHHBIE KOH(PHUTYpaIuy HOHOB.

http://college.ru/himiya/
http://fipi.ru/

12 DIIEKTPOOTPULIATENLHOCTE http://college.ru/himiya/
Ilepnonnueckuit 3akoH u Ilepuonnueckas

13 cucTeMa XMMHU4YeCcKuX anemMeHToB /. 1. http:/fipi.ru/
Meneneesa, CBsA3b C COBPEMEHHOU http://college.ru/himiya/
TEOpPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB

14 XUMHAYECKHX 3JIEMEHTOB U 00pa3yeMbIX http://fipi.ru/
MMM TIPOCTBIX U CI0KHBIX BEIIECTB I10 http://college.ru/himiya/
rpyIIiaM U Mepuoiam
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB

15 XUMHYECKUX 31eMeHToB /l. U. http://fipi.ru/
MeneneeBa, CBsA3b C COBPEMEHHOU http://college.ru/himiya/
TEOpHUEN CTPOCHHS aTOMOB.

16 VYrpaxHeHus: B IPUMEHEHNH 3HaHU . %.ru Ihimiva/
17 VYnpakHeHus: B IPUMEHEHUU 3HAaHUM. %.ru Jhimiya/
Cucrematusanus 1 0000IIIeHNE 3HAHUH 11O http://fipi.ru/

18 -
TeMe http://college.ru/himiya/

19 CucremaTu3aius 1 0000IIeHNEe 3HAHUH IO http://fipi.ru/
TeMeE. http://college.ru/himiya/
Bunnl xumnueckou cBs13u. MexaHu3MEl

20 00pa3oBaHMs KOBAJEHTHOM CBSI3H. http://fipi.ru/
Bonoponnas cBa3p. MexMOIIeKyIIsIpHbIE http://college.ru/himiya/
B3aUMOJCICTBUSA

21 YnpaxxHeHus: B IPUMEHEHU U 3HAHUU. hup:/ifipi.ruf

http://college.ru/himiya/



http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/

http://fipi.ru/

22 YrpaxHeHus: B IPUMEHEHUN 3HAHUH. http://college.ru/himiva/
. http://fipi.ru/

23 YrpaxHeHus: B IPUMEHEHUN 3HAHUH. http://college.ru/himiva/

BaneHTHOCTP U BaJIeHTHBIE BOZMOKHOCTH ttp://fioi.ru/
. p://fipi.ru

24 aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI http://college.ru/himiva/
MOJIEKYJI C UX TE€OMETPHUYECKUM CTPOCHUEM ' '

http://fipi.ru/

25 VYipaxHeHus: B IPUMEHEHUH 3HAaHUM. htto://college.ru/himiva/

26 [IpencraBneHuss 0 KOMIUIEKCHBIX http://fipi.ru/
COCIMHEHMSX: COCTaB U HOMEHKJIATypa http://college.ru/himiya/
BemectBa MOeKynspHOTO U

97 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIBI http://fipi.ru/
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA http://college.ru/himiya/
BELIECTB

http://fipi.ru/

28 VYnipakHeHus: B IpUMEHEHUHU 3HaHUM. http://college.ru/himiva/
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. .

29 A P http://fipi.ru/
[IpencraBienue o KOJUIOMIHBIX pacTBOpPax
HcTuHHBIE PaCTBOPHI: HACHIIICHHBIE U .

P P http://fipi.ru/

30 HEHACBIIICHHBIE, PACTBOPUMOCTb. http:/college.ru/himiva/
Kpucramiornaparsl ' '
CriocoObI BEIpaKEHUST KOHIICHTPAIIUU .

31 P HEHTPAR http:/fipi.ru/
pacTBOpoOB
Pemenne 3a/may ¢ HCIIOIIE30BaHIEM htto://fipi.ru/

p://fipi.ru

32 MOHATHH "MaccoBas 0J1s1 paCTBOPEHHOTO http://college.ru/himiva/
BewlecTsa', "MoJsipHas KOHLEHTpaus" ' '

33 Pemenne 3a/may ¢ HCIIOJIE30BaHUEM http://fipi.ru/

MOHSATUH ""MaccoBast 107151 PACTBOPEHHOTO

http://college.ru/himiya/
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nn

BelecTra", "MoJsipHast KOHLEHTpaus'.

Pemenne 3aa4 C UCIIOJIb30BAHUEM

http:/fipi.ru/

34 MOHATUH ""MaccoBasi 107151 paCTBOPEHHOTO htto://college.ru/himival
BeulecTa', "MoJsipHas KOHLEHTpauus'".
35 Kinaccudukamnus 1 HOMEHKIaTypa http://fipi.ru/ o
HEOPraHWYECKUX BEILECTB http://college.ru/himiya/
36 Knaccudukanus 1 HOMEHKIaTypa http://fipi.ru/ o
HEOPraHWYECKUX BEILECTB. http://college.ru/himiya/
37 Knaccudukanus 1 HOMEHKIATypa http://fipi.ru/
HEOPraHWYECKUX BEILECTB. http://college.ru/himiya/
38 CucremaTu3anus 1 0000IIeHNe 3HAHUH TTO http://fipi.ru/ o
TeMe http://college.ru/himiya/
39 Cucremaru3zanus u 0000IIeHNe 3HAHUH 110 http://fipi.ru/ o
TEME. http://college.ru/himiya/
KonTponbnas padota no remam "CtpoeHue
aroma. [leproanyueckuii 3aKOH U
40 [Iepnonnueckas cucteMa XMMHUYECKUX http://fipi.ru/ o
anemenTtoB /1. V1. Menneneena", http://college.ru/himiya/
"Crpoenue BeniectBa. MHOrooopasue
BelIECTB"
Knaccudukamnms XuMuaeckux peakiuii B
HEOPraHW4YECKOW U OPraHNYECKON XUMUH. e
41 3aK0H COXpaHEHHUS MacChl BEIIECTB; 3aKOH E_g% ru/himiva/
COXpaHEHUs U MPEBPAILCHUS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX
42 TennoBsie 3¢ (HeKTh XUMUYECKUX http://fipi.ru/ o
peakuuil. TepMoxumMu4eckne ypaBHEHUS http://college.ru/himiya/
43 Beruncrnenus no ypaBHEHUSIM XUMUYECKUX http://fipi.ru/
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peaKkuuil ¥ TepMOXUMHUYECKUM
YPaBHEHHUSAM

http://college.ru/himiya/

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

http:/fipi.ru/

44 peaKkuuil ¥ TepPMOXUMHUYECKUM http://college.ru/himiva/
ypaBHeHusiM. Pabora ¢ KUM EI'D.
CKOpOCTh XMMHUYECKOU peakinu, e http://fipi.ru/
45 3aBUCUMOCTH OT Pa3JIMYHBIX (haKTOPOB. http://college.ru/himiya/
Karanms u karanuzaropsl http://him-school.ru
46 I'oMoreHHbIe U reTepOreHHbIE PEAKIIUU mipixf:glllggle ruhimival
47 YnpaxHeHus: B IPUMEHEHU U 3HAHUU. http://fipi.ru/
Pabora c KM EI'D. http://college.ru/himiya/
48 VYrpaxHeHus: B IPUMEHEHUU 3HaAHU . http://fipi.ru/
Pab6ora c KM EI'D. http://college.ru/himiya/
ITpakTuyeckas padora Ne 1 o teme - .
http://fipi.ru/ http://him-
49 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha S(t:thpof)/l Irpul ru/ http:/fhim
CKOPOCTh XUMUYECKON peakuuu" '
50 O6patumbie U1 HEOOpATUMBIE PEAKITUH. http://fipi.ru/
XHAMHYECKOE PAaBHOBECHE http://college.ru/himiya/
51 YnpaxHeHus: B IPUMEHEHUU 3HAHUH. http://fipi.ru/
Pa6ora ¢ KUM EI'D. http://college.ru/himiya/
50 VYipaxHeHus B IPUMEHEHUH 3HaAHU . http://fipi.ru/
Pa6orta ¢ KUM EI'D. http://college.ru/himiya/
[IpakTrueckas padota Ne 2 o Teme htto://fibi.ru/ htto://him
53 "BiustHre pa3uYHbBIX (aKTOPOB Ha schpc;ol ::J b:
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS" '
54 DNEeKTPONUTHYECKAs TUCCOIMAIIHS. http://fipi.ru/

CunbHbIe U criabble JIEKTPOIUTHI.

http://college.ru/himiya/
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CreneHp IUCCONUAAN

HNounnoe npoussenenne Boasl. Cpena

http:/fipi.ru/

95 BOJIHBIX pacTBOPOB. Bogopoanslii http://college.ru/himiva/
nokazatensb (pH) pactBopa
56 I'maponus coneit. Peakiuu, nmpoTekaroniue http://fipi.ru/
B pacTBOPAX AJEKTPOJUTOB http://college.ru/himiya/
57 YnpaxxHeHus: B IPUMEHEHUU 3HAHUU. http://fipi.ru/
Pa6ora ¢ KUM EI'D. http://college.ru/himiya/
IIpa eckas pabora Ne 3 o teme
58 ")I()Hiz/icxieﬂ peaK TI/II/I B aIETBTo N;x http://fipi.ru/ http://him-
']? H p p school.ru
AJEKTPOJIUTOB
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE tto:/fioi.ru/
59 peakuuu. Baxnenmme OKUCIUTENN U _p_p_h ttp://college.rulhimiva/
BOCCTaHOBUTENH
MeToa 371eKTpOHHOTO (3JIEKTOHHO- http://fipi.ru/
60 -
HMOHHOT0) OanmaHca http://college.ru/himiya/
61 YnpaxHeHus: B IPUMEHEHUU 3HAHUH. http://fipi.ru/
Pa6ora ¢ KUM EI'D. http://college.ru/himiya/
62 VYipaxHeHus B IPUMEHEHUH 3HAHU . http://fipi.ru/
Pa6ora ¢ KUM EI'D. http://college.ru/himiya/
63 VYipaxHeHus B IPUMEHEHUH 3HAHUH. http://fipi.ru/
Pa6orta ¢ KUM EI'D. http://college.ru/himiya/
64 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB http://fipi.ru/
BEIIECTB http://college.ru/himiya/
65 VYipaxHeHus B IPUMEHEHUH 3HAHUH. http://fipi.ru/
Pa6ota ¢ KM EI'D. http://college.ru/himiya/
http://fipi.ru/
66 Pemenue 3amay pa3nuvHBIX TUIIOB IEP-ITIPL.IUE

http://college.ru/himiya/
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http://fipi.ru/

67 Pemenue 3amay pa3aMvHBIX THIIOB http://college.ru/himiva/

68 Cucremaru3anus 1 0000IICHUE 3HAHUH 10 http://fipi.ru/

TeMe "XUMHUYECKUE peakiuun" http://college.ru/himiya/

69 KontposbHas paborta mo teme http://fipi.ru/
"Xumuueckue peakiuu" http://college.ru/himiya/
ITosoxxeHrEe HEMETAIIOB B
[lepuoanueckoii cucTeMe XUMHUYECKHUX htto:/ffioi.ru/

p://fipi.ru

70 snementoB /1. 1. Menpaeneena u http://college.ru/himiva/
0COOEHHOCTH CTPOEHUS UX aTOMOB. ' '
®du3nyecKkue CBONMCTBAa HEMETAILJIOB

71 AnnoTponusi HEMETAUIOB (Ha IpUMeEpe http://fipi.ru/
KHCIIOpOoJia, cepbl, pocdopa u yriiepoa) http://college.ru/himiya/

http://fipi.ru/
Boaopona: nonydenue, Guzndeckue u .

72 AOPO yqv ¢ http://college.ru/himiya/
XUMHYecKue cBoicTBa. ['uapuist htto://him-school.ru

73 Pacuérel o ypaBHEHUSAM XUMHUYECKUX http://fipi.ru/
peaKkiuii. http://college.ru/himiya/
["asiorensl: HAX0X/IEHUE B PUPOJIE, -

http://fipi.ru/

74 CHOCOOBI OTyUYeHUs], PU3NYECKUE U h_tth/TSHqu ru/himiva/
XHMHYECKHE CBOMCTBA ' '
I"anorenoBoxopoasl. Baxkueiimue -

75 . AL S http:/fipi.ru/

CTOPOACOACPHAIIHE COCAHHE http://college.ru/himiya/
rajoreHoB

76 Pacuérel no ypaBHEHUSAM XUMHUYECKHAX http://fipi.ru/
peaKuui. http://college.ru/himiya/
JlaGopaTopHbI€ ¥ TPOMBIIIICHHBIE http://fipi.ru/

77 CIOCOOBI MOTYyYEHHUS TaJIOTEHOB. http://college.ru/himiya/

[IpumeHeHne raJsoreHoB U UX COSAUHEHHI

http://him-school.ru
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http://him-school.ru/

[TpakTuyeckas padora Ne 4. Pemenue

http://fipi.ru/ http://him-

78 AKCIICPUMEHTAIIBHBIX 33724 110 TEME
school.ru
"T"anorensr"
Kucnopon: naboparopHsie u e
MIPOMBIIIJICHHBIE CITOCOOBI MOJTyYEHHS, nttp:/fipt. -

79 . http://college.ru/himiya/
(du3nUecCKre U XUMUYIECKIE CBOHCTBRA. htto://him-school.ru
O3oH. [IpuMeHeHune KucIOpoaa U 030Ha ' '

http://fipi.ru/

80 OKCHIBL U IEPOKCHEL http://college.ru/himiya/

http://fipi.ru/

81 Pemenue 3amau pa3nuvHbIX TUIIOB http://college.ru/himiva/
Cepa: Hax0XJIEHHUE B MPUPOJIE, CITOCOOBI http:/fipi.ru/

82 MOJTy4eHHs, PU3NIECKUE U XUMHUIECKHUE http://college.ru/himiya/
CBOICTBa http://him-school.ru

http://fipi.ru/

83 Ceposonopon, cyupusp! http://college.ru/himiya/

84 Pacuétel 10 ypaBHEHUAM XUMUYECKUX http://fipi.ru/
peaKuui. http://college.ru/himiya/
Kucnopoaconepkamme coeJMHEHUS CEPLI hittp://fipi.ru/

85 p p . . PPl http://college.ru/himiya/
Oco0eHHOCTH CBOWCTB CEPHOM KUCIOTHI htto://him-school.ru
[IpakTuueckas padborta Ne 5. Pemenue

P P y http://fipi.ru/ http:/him-

86 JKCIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa

. school.ru
U €€ coelMHEeHUs "

87 PacuéTel no ypaBHEHUSIM XUMHUYECKHUX http://fipi.ru/
peaKuui. http://college.ru/himiya/
A3BOT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI http://fipi.ru/

88 MOTy4YeHUSI, PU3NICCKAE U XUMHUIECKHUE http://college.ru/himiya/

CBOMCTBA. AMMUAK, HUTPUbI

http://him-school.ru
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Pacuétel 10 ypaBHEHUSAM XUMUYECKUX

http:/fipi.ru/

89 peaKkuuid. http://college.ru/himiya/
Kucnopoaconepsxaiue coeiuHEeHHs a30Ta. hito:HipLruf -

90 i B http://college.ru/himiya/
Oco6eHHOCTH CBOMCTB a30THOM KUCIIOTBI htto://him-school.ru

01 Pacuétel 10 ypaBHEHUSAM XUMUYECKUX http://fipi.ru/
peaKuuid. http://college.ru/himiya/

92 [Ipumenenue a3oTa U €ro COCIMHEHUN. http://fipi.ru/

A30THBIE y100OpEeHUs http://college.ru/himiya/
docdop: HaxOXkKAEHUE B IPUPO/IE, tto://fii.rU/

93 CHOCOObI nonyqeimﬂ, ¢buznueckue u W ru/himival
XUMu4eckue cBoiictBa. dochuasl u htto://him-school.ru
dhochun

94 Pacu€rsl 10 ypaBHEHUSAM XUMUYECKUX http://fipi.ru/
peaKuui. http://college.ru/himiya/

95 Oxcupsl hocdopa, pochopconepxaine http://fipi.ru/
kucnoThl. Conmu pocopHOI KUCTOTHI http://college.ru/himiya/

96 ITpumenenue pochopa 1 ero coeAMHEHUH. http://fipi.ru/
docdopHble yroOopeHHs http://college.ru/himiya/

97 Pacuérel o ypaBHEHUSAM XUMHUYECKHUX http://fipi.ru/
peaKuui. http://college.ru/himiya/
[IpakTuueckas padora Ne 6. Pemenue - .

http://fipi.ru/ http://him-

98 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe "A30T school ru
u hochop u ux coeuHEHUS" -

Yraepoa: HaXOXKJIEHHUE B IPUPOJIE, http://fipi.ru/

99 AIUIOTPOTHBIE MOIU(pUKAINK; (pU3HUecKue http://college.ru/himiya/
U XUMHUYECKUE CBOMCTBA, IPHMEHECHHUE http://him-school.ru

100 Oxcun yriepoaa(ll), okcua yrinepona(1V), http://fipi.ru/
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YroJbHas KUCJIOTa U €€ COJIn

http://college.ru/himiya/
http://him-school.ru

http://fipi.ru/

101 Pemenue 3amay pa3aMvHBIX THIIOB http://college.ru/himiva/
Kpemuuii: Haxok1eHUE B IPUPOJIE, http:/fipi.ru/

102 CIocoOBI MoydeHus, pu3nyeckue u http://college.ru/himiya/
XUMHYECKHE CBOMCTBA http://him-school.ru
Oxcun kpemuusi(1V), kpeMHueBas http://fipi.ru/

103 .
KHCIIOTA, CUJIMKATHI http://college.ru/himiya/

104 [IpuMeHeHne KpEMHUS U €70 COCIUHEHUM. http://fipi.ru/

CTeKI10, €ro MOJIydeHHE, BUIBI CTEKIIA http://college.ru/himiya/
http:/fipi.ru/

105 Pemenue 3amau pa3nuvHbIX TUIIOB http://college.ru/himiva/

http://fipi.ru/

106 Pemrenue 3a1au pa3anvHbIX TUIIOB. http://college.ru/himiva/
Cucrematusanus 1 0000IIIeHNE 3HAHUH 11O http://fipi.ru/

107 .
TeMe "Hemeramnanr" http://college.ru/himiya/
Cucremarusanusa 1 0000IIeHNE 3HAHUN 110 http://fipi.ru/

108 .
TeMme "HemeTtamnsr". http://college.ru/himiya/

109 KonTponbHas padota no teme http://fipi.ru/
"Hemerannsr" http://college.ru/himiya/

110 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN http://fipi.ru/
paboThl, KOPPEKLIHS OINOOK http://college.ru/himiya/
[Tonoxenue meraiuios B Ilepuoanyeckoit

111 CHUCTEME XMMHUYECKHUX DJICMEHTOB. http:/fipi.ru/
OCOOEHHOCTH CTPOEHUS SIEKTPOHHBIX http://college.ru/himiya/
000J10Y€K aTOMOB METAJLIIOB

. http://fipi.ru/

112 O6mue Gpuznueckre CBOMCTBA METAIIOB.

http://college.ru/himiya/
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HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy U TCXHHUKCE

http://fipi.ru/

113 CmutaBel MeTasuioB. Kopposust MmeTamion http://college.ru/himiva/
http://fipi.ru/
114 P -
€IlIEHUE 3a/]a4 Pa3INYHbIX TUIIOB http://college.ru/himiva/
DNEKTPOXUMHYECKUN Psiji HAPSHKEHUI -
http://fipi.ru/
11 . -
5 MeTayioB. OO0IIHe CriocoObl OTyUeHUS http://college.ru/himiva/
METaJUIOB
116 Pacuérel 0 ypaBHEHUSAM XUMUYECKUX http://fipi.ru/
peaKkuuid. http://college.ru/himiya/
O6mas xapakrtepucTuka metamioB |A-
rpynisl [lepuoauyeckoit cuctemsl n
. . http://fipi.ru/
XUMHUYECKUX ieMeHTOoB. Hatpuii n kanuii: -
117 http://college.ru/himiya/
HOJIE/‘IGHI/IG, ¢busnyeckre 1 XUMHYECKHUE htto://him-school.ru
CBOMCTBA, IPUMEHEHNE IPOCTHIX BEILIECTB
U UX COeIUHEHUN
118 PacuéTel 10 ypaBHEHUAM XUMUYECKUX http://fipi.ru/
peaKuui. http://college.ru/himiya/
O6mr1as xapakrepuctruka metayios |A-
rpynisl [leppoaudyeckoi cucTemsl htto://fipi.ru/
XMMHYECKUX IJIEMEHTOB. Maruui u DPDTARLIL .
119 . http://college.ru/himiya/
KaJIbLIWIA: nonyqeuHHe, ¢busnyeckue u http://him-school.ru
XMMHUYECKHE CBOICTBA, IPUMEHEHNE
MPOCTHIX BEIIECTB U UX COEAMHEHUN
120 Pacuétel 10 ypaBHEHUSAM XUMUYECKUX http://fipi.ru/
peaKuui. http://college.ru/himiya/
121 JKécTKkoCTh BOMBI H CIIOCOOEI €€ http:/fipi.ru/

YCTpaHECHHS

http://college.ru/himiya/



http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://him-school.ru/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/
http://him-school.ru/
http://fipi.ru/
http://college.ru/himiya/
http://fipi.ru/
http://college.ru/himiya/

ANIOMUHHI: TIOTy4eHue, pusnyeckue u

http://fipi.ru/

122 - http://college.ru/himiya/
XMMHUYECKHUE CBOICTBA, IPUMEHEHNE htto://him-school.ru
AMdoTepHbIE CBOMCTBA OKCHA 1 htto:/ffioi.ru/

p://fipi.ru
TUAPOKCH/IA ATTFOMUHUS -

123 AP A ’ http://college.ru/himiya/
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX htto://him-school.ru
IIPUMEHEHNE ' '

124 Pemenue 3agau pa3nuyHbIX TUIIOB nttp:/fipt.d

At pasit http://college.ru/himiya/
[IpaxTuueckas padora Ne 7. Pemenue - .
P P http://fipi.ru/ http://him-

125 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME

school.ru
"MeTaJibl IJIaBHBIX OArpynmn"
OO01mas xapakTepucTUKa METaIOB

126 no6ouHbIX oarpymm (b-rpyrmm) http://fipi.ru/
[Teproanueckoit CUCTEMBI XUMHUYECKHX http://college.ru/himiya/
3JIEMEHTOB
du3nyecKknue 1 XMMUYECKHE CBOMCTBA http://fipi.ru/

127 N http://college.ru/himiya/
XpoMa M €ro COEIMHEHU, NX IPUMEHEHHE htto://him-school.ru

108 VYrpaxHeHus: B IPUMEHEHNH 3HaHU M. http://fipi.ru/

Pa6ora ¢ KUM EI'D. http://college.ru/himiya/

129 Pacuétel 10 ypaBHEHUSAM XUMUYECKUX http://fipi.ru/
peaKuui. http://college.ru/himiya/
Baxwuerime coeTMHEHUs Maprasiia. http://fipi.ru/

130 IlepmaHranat kajius, €ro OKUCIUTEIbHbBIE http://college.ru/himiya/
CBOMCTBA http://him-school.ru

131 VYrpaxHeHus: B IPUMEHEHNH 3HaHU . http://fipi.ru/

Pa6ora ¢ KUM EI'D. http://college.ru/himiya/

132 Pacuérel no ypaBHEHUSIM XUMUYECKUX http://fipi.ru/
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peaKuuid.

http://college.ru/himiya/

dusnueckre U XUMUYECKHUE CBOMCTBA

http://fipi.ru/

133 xKenesza u ero coenuneHui. [lonydyenue u http://college.ru/himiya/
NPUMEHEHHE CITABOB JKee3a http://him-school.ru
134 Pacu€thl o ypaBHEHUSIM XUMHUYECKHUX http://fipi.ru/
peaKkuuid. http://college.ru/himiya/
. http://fipi.ru/
duznueckue €CKHE CBOMCTBA -
135 e KH 1 XHMWIU e CBONCTE http://college.ru/himiya/
MeIU U €€ COCTMHEHUM, UX TPUMEHEHUE htto://him-school.ru
136 Pacu€rsl 10 ypaBHEHUSAM XUMUYECKUX http://fipi.ru/
peaKIui. http://college.ru/himiya/
OU3NYECKUE U XUMUYECKUE CBOMCTBA http://fipi.ru/
137 LIMHKA U €r0 COEAMHEHH, NX IPUMEHEHHUE. http://college.ru/himiya/
UAPOKCOKOMILIEKCHI LIMHKA http://him-school.ru
138 Pacuérel o ypaBHEHUSAM XUMHUYECKUX http://fipi.ru/
peaKkuuid. http://college.ru/himiya/
IIpakTruyeckas pabora Ne 8. Pemenue
http://fipi.ru/ http://him-
139 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME schpool rrij :
"Mertasiel m0OOOYHBIX oArpymm" '
http://fipi.ru/
140 Pemenue 3amau pa3nuvHBIX TUIIOB http://college.ru/himiva/
O600611eHre U cucTeMaTH3alus hito://fioi.ru/
://fipi.ru
141 M3y4YEHHOT0 MaTepHalia 1o Teme h_ttg'ljc?lque ru/himiva/
"MeTassr" ' '
" " http://fipi.ru/
142 KonTponbnas pabota o Teme "MeTtanibt htto://college.ru/himival
143 AHanu3 pe3yabTaToB KOHTPOJIbHON http://fipi.ru/

paboThI, KOPPEKIIUS OMNOOK

http://college.ru/himiya/
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Poinb XxumMun B obecrieueHIH yCTOMYNMBOTO

http:/fipi.ru/

144 pasBuTus 4yenoBeuecTa. [lonstue o http://college.ru/himiva/
HAy4YHBIX METOJaX UCCIIEIOBaHUS BEIIECTB
HayuHble npuHIUIBI OpraHU3aluu

145 XUMHUYECKOTO ITPOU3BOJICTBA. http://fipi.ru/ o
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS http://college.ru/himiya/
BaKHEHIIINX BEIIECTB
HayuHble npuHIUIBI OpraHu3aluu

146 XUMHYECKOTO ITPOU3BOJICTBA. http://fipi.ru/ o
[IpomblieHHBIE CIOCOOBI MOTYYEHUS http://college.ru/himiya/
BOXHEHIIMX BEILIECTB.

147 XUMHUYECKOE 3arpsA3HEHUE OKPYKaOIIeH http://fipi.ru/ o
Cpedbl U €ro MOCHEACTBUS http://college.ru/himiya/

148 XuMUs ¥ 3J0pOBbE YEJIOBEKA. http://fipi.ru/ o
JlekapcTBeHHBIE CpenCcTBa http://college.ru/himiya/

149 Xumust iy, Ponas xumun B o0ecrieueHun http://fipi.ru/ o
MUILEBOM O€30M1aCHOCTH http://college.ru/himiya/

150 Kocmernueckue u napdromepHbie http://fipi.ru/ o
cpeacTtBa. beiToBas xuMus http://college.ru/himiya/
XuMus B CTPOUTENLCTBE. BakHelue s

151 CTPOMUTENBHBIE U KOHCTPYKIIMOHHbIE W ruhimival
Marepuabl
XUMHS B CETbCKOM XO3SMCTBE. e

152 Opranndeckre 1 MUHEPAIIbHBIE % ru/himiva/
ynoopeHus

153 CucremaTu3zanus 1 00001IeHNE 3HAHUN O http:/fipi.ru/ o
TeMe http://college.ru/himiya/

154 OKHCIUTENBHO - BOCCTAHOBUTEJIbHbBIE http://fipi.ru/
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peakmuu. Pabota ¢ Bapuantamu KM EI'D
0 XUMUH.

http://college.ru/himiya/

OKHCIUTEIIBHO -BOCCTAHOBUTEIBLHBIC

http:/fipi.ru/

155 peakmuu. Pabota ¢ Bapuantamu KM EI'D http://college.ru/himiya/
110 XUMUHU.
156 Honneie peakiuu. Paborta ¢ Bapuantamu http://fipi.ru/
KM EI'D no xumumn. http://college.ru/himiya/
157 Honnekie peakiuu. Paborta ¢ Bapuantamu http://fipi.ru/
KM EI'D no xumumn. http://college.ru/himiya/
['enernueckas cBsi3b MeLy e
158 HEOpPraHWMYECKUMH BemecTBamu. Pabora ¢ htt ://fl Lru/ .
http://college.ru/himiya/
Bapuantamu EI'D o xummum.
I'enernueckas CBSA3b MEXKAY Np—
159 HEOpraHWMYECKUMU BerecTBamu. Pabora ¢ _p_p_: ' -
http://college.ru/himiya/
Bapuantamu KM EI'D no xumumn.
I'enernyeckas CBsA3b MEXKAY KJIacCaMH htto://fipi.ru/
160 OpraHu4eckux coenuHeHuit. Pabora c _p_p_: - -
http://college.ru/himiya/
Bapuantamu KM EI'D no xumumn.
I'enernueckas cBS3b MEXAY KJaccaMu htto://fipi.ru/
161 OpraHu4eckux coenuHeHuit. Pabora c _p_p_: - -
http://college.ru/himiya/
Bapuantamu KM EI'D no xumumn.
162 Pemenue 3anay pazubix Tunos. Pabdota ¢ http://fipi.ru/
BapnantamMu KM EI'D no xumun. http://college.ru/himiya/
163 Pemenue 3aau pa3ubix TunoB. Padora ¢ http://fipi.ru/
Bapnantamu KM EI'D no xumun. http://college.ru/himiya/
Pemenue 3ana4 Ha onpeneneHue htto://fipi.ru/
164 MOJIEKYJISIPHOM (hOPMYITBI OPraHNYECKOTO o DIRLI

coenunenus. Pabora ¢ Bapuantamu KM

http://college.ru/himiya/
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EI'D o xumun.

Pemenue 3amau Ha onpeencHue
MOJICKYJISIPHOH (pOPMYITBI OPraHUIECKOTO

http://fipi.ru/

1 1 -
05 coenunenus. Pabora ¢ Bapuantamu KM http://college.ru/himiya/
EI'D mo xumum.
Pa6ota ¢ Bapuantamu KUM EI'D no http://fipi.ru/
166 1 -
XUMUU. http://college.ru/himiya/
Pa6ora ¢ Bapuantamu KUM EI'D o http://fipi.ru/
167 1 _ -
XUMUHU. http://college.ru/himiya/
Pab6ora ¢ Bapuantamu KM EI'D o http:/fipi.ru/
168 1 -
XUMHUU. http://college.ru/himiya/
Pa6ora ¢ Bapuantamu KUM EI'D o http://fipi.ru/
169 1 _ -
XUMUHU. http://college.ru/himiya/
Pa6ora ¢ Bapuantamu KUM EI'D o http://fipi.ru/
170 1 _ -
XUMHH. http://college.ru/himiya/
OBUIEE KOJIMYECTBO YACOB I10 170

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., JIpo3aos A.A., Jlyaun B.B.;
nox peaaknueit Jlyanna B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe oodmectBo «M3aarenbecTBo «lIpocBemenne»

Xumus, 10 knacc, Epémun B.B., Ky3pmenko, Tepennn B.U., [Ipo3aoB A.A., noa

penakuueii Jlynuna B.B., "Ipoda". U3narensctBo "Poccuiickuii yueOHuK".

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

"Xumus. YriayoneHusiid yposenb. 10 kinacc. Meroguueckue nocobue". Epémun
B.B.

Meroanueckoe nmocooue k yueonukam B.B. Epémuna, H.E. Ky3emenko, B.1.

Tepenuna u np. "Xumus. Yrinyonerusid ypoensb".10-11 kimacchl.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

http://fipi.ru

http://college.ru/himiya/

http://him-school.ru

http://chemistry.narod.ru
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