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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpEIHETO oO0Iero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI oOpasoBaTenbHON MIPOTPaAMMBI CpeIHEero o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyIapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peaqu3yIONIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOrPaMMBbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IIEe00pa30BATENBbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaiyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIUYME, a TaKKe IS
MPOJIOJIKEHU OO0yUEHHS B OpraHu3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XMMHM Ha3Ha4€HUE MOpeaMeTa «XHUMHS» IOIy4daeT
NOAPOOHYI0  WHTEPHPETAlMI0O B  COOTBETCTBMM C  OCHOBOIOJIAraOIMMU
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, colepkKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHIAEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOILIed cTpaTeruu
oOy4eHHs, BOCITUTAHUS U PA3BUTHUS O0YyYaIOIIUXCS CPEACTBAMHU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBAET
ONpe/IeJICHHe: NPUHIUIIOB CTPYKTYPUPOBAaHHS U TOCJIEAOBATEIbLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTEIbHBIX TOCTIXKCHHN OOyYaronuxcs B
paMKax WTOTOBOM arTectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOJI€HHOTO U3YYEHUSI XUMUU:



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

e JaéT IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHHU, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

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

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

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIyOJNEHHOrO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 95Toll CBs3M wM3yueHHE MpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopazoanus. 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



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

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

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHHUH HA OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojHseTcs  (HOpMUpOBAHMEM  TIpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONPOcaM 00 3JIEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

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



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

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

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

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

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponu B 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 pPalrOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

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



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

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

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

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

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

pa3BUTHE MOTHBAIMM K 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 KYIbTYpbl, IPUOOPETEHHUE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
ypOBHE cpenHero oomero odpa3zoBanus, coctaBisieT 408 yacoB: B 10 kiacce —
238 yacoB (7 yacoB B Heae0), B 11 kiaacce — 170 yacos (5 yacoB B Hee110).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

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

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

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKIaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

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

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

YriaeBoaopoanl.

Ankanpl. ['oMonorudeckuit ps ankaHoB, oO1mas ¢popMyina, HOMEHKIATypa 1
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, Sp°-
ruOpuau3alusi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankensl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmylia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, Sp’-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHUS, 3aMEIIECHUS B (-TI0JIOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

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

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHUCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJieKylbl OeH3osna. dusnyeckue CBOICTBA apEeHOB. XHMHYECKHUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoxykTsl nepepaboOTKu HEPTH, UX MPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJHBIE BOAHOTO W CIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHUsS BEIIECTB M HUX MPEBPAIICHUI:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXKeHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJOPOAOB U raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kinaccuukamus. Dusmdeckne CBOWCTBA  NPENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIIUPTHI. [eficTBUE 3TaHOJa U METAHOJA
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 3aMELIEHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMHU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06bI osryueHust U npuMeHeHue gpenomna. GenondopmanpaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKHME CBOICTBA  aIbJETMIOB M  KETOHOB:  peakUuu
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepust u HOMeHknatypa. Pusndeckue CBONCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOMCTB MypaBbMHOM KHUCIHOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMHUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCION 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.

MpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUN C YYACTUEM CIUPTOBBIX U AJIbJACTHIHOMN
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 npuMmenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApOJIu3, KAYECTBEHHAs] PEaKIUsl C HOJO0M. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aMMOJICHCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruppoxcumom  meau(ll)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumuyeckne cCBOWMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tunpokcuaom meau(ll), B3aumopeiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHI. ClIOXKHBIE ADUPBD).

A3oTcoaepxaluye OpraHnvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moiekyn, odmas (opmyna, U30MepHs, HOMEHKIaTypa U (U3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwiIMHa. B3anMHOe BiMsSHUE TPYNI aTOMOB B MOJIeKyJse aHuinuHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupoaHsie monumepsl. IlepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JIeHaTypaius OENKOB NMpU HArpeBaHUH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3zoTconepxalme OpraHUYEeCKue COECTMHEHUSD) U «Pacno3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJ1eKyJISIpHBIE COeIMHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



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

[Tonumepubie Marepuanbl. I[lmacTmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

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

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJIeKyJIsipHOM (OPMyJIbl OPraHHMYECKOTO COCAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QOpMyIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH 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, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
Macca.

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



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

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
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. Kinaccudukamus XuMHIeCKIX 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 cucremax. 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 MAacChl BEIIECTB; 3aKOH COXPAHEHMS W MPEBPAIICHUS
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.

O6paTtuMble 1 HeoOpaTUMBbIC pEeaKIMK. XUMHYECKOe paBHOBecre. KoHncTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oXKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KAaTAIM3aTOpa, MOJIEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon 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
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHUS
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
xumudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepbui(1V), oxcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBAa. AMMHMaK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CHOCOOBI TMOTy4YEHUsS, (U3HYECCKUE 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 XHMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yronbHas kucimota u e€
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCINHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
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 MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE POCTHIX BEIIECTB U UX COCTUHEHUH.

O6mast xapakrepuctuka metaioB [IA-rpynmer Ilepuomudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKécTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.



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

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHUM.
Baxmneiimme coeaunenuss wMapranua(ll), wmapranmna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xeneza(ll) u xeneza(lll). [Toayuenue u npuMeHeHue xene3a
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 TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3YYEHHME KOJUIEKIMH «MeTaluibl M CIUIaBbl», B3aUMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
YW KAaTHOHbl METaJJIOB, B3aUMOJEHCTBUE THJPOKCUIOB AIIOMUHUA 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.

XuMHuS 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
CIOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (HA MpUMeEpE MPOU3BOJICTBA aMMHAaKa,
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 cpencTtBa. IlpaBuna
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 HCIIOJIb30BaHUs MPEnapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJO, KepaMHuKa.
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 PEAKIMHM, €CIHM OJHO 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, JOJM BBIXOJIa MPOAYKTAa PEAKIHUH 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 MOHATHH, TaK W MOHATHH, IPUHATHIX 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, MaKpPOMHUpP, aTOM, DOJIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKre BeTUYUHBI, €IUHUIBI U3MEPEHHUS, CKOPOCTh, DHEPTHUS, Macca.

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

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIMAeMbIE, TOIJIMBO,
PECYPCHL.

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



npemnaparoB, IMMPOMU3BOACTBO KOHCTPYKIMOHHBIX  MATCPHAJIOB, OJJICKTPOHHAsA
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 MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymieil mpodeccuu W peaau3alud COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

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

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



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAILHOTO MPUPOAONOJIb30BAHMUS;

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

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

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

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

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepUATbHOM KYyJIbTYpbl, B PEIIEHUH TI00aIbHBIX
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 TPaMOTHOCTH: TIOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

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

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



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa UM CHeluupUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC YUeOHBIC NEWCTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

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

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

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

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTECPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh NPU OCBOCHWM 3HAHWUW NPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINIM;

YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

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

MPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMUHU CHUMBOJAYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peaKkuuu — MpPU PEUICHUWM YYEOHBIX IMO3HABATEIBHBIX M IMPAKTHYECKHX 3a]ad,
NPUMEHATHh HAa3BaHHBIE MOJENIbHBIE MPEICTAaBICHUS ISl BHISIBICHUS XapaKTePHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

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

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
INOUCKY METOJIOB PpELICHUS NPAKTUYECKUX 3a]ad, MNPUMEHEHUIO pPAa3IUYHBIX
METO/IOB ITO3HAHMSI.

3) pa6oTa ¢ uHpopmManueii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IpeJICTaBICHHUS, KPUTHYECKU 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 Pa3IMYHBIX 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(pOpMAaIMell: TPUMEHATh MEXIpeAMETHbIe (pu3nyueckue Hu
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 1/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThI MO HCCIIEJOBAHUIO CBOMCTB
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 Haubosee
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 MPOrpaMMBbl IO XUMUHU Ha YriyOJa&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 3HAHMSI M MPUMEHEHUIO 3HAHWU B PA3IMYHBIX 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 «OpraHuueckas 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 PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, s-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHasT M TPOCTPAHCTBEHHAas (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, Teopusi 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 IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 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 MPUMEPE 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 XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

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



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBOIUTh TPUBHAIBHBIC HA3BAHUS MJI OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIECTB (ITUJICH, alleTUJICH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHMSIX (KOBAJIECHTHAas W WOHHAs CBS3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKECHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJACTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIUSHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE omnepaiuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

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

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  DKOJOTMYECKOM  O0e30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIIEPUMEHT (MOJYyYeHHE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH 11e71ecCO00pa3HOTr0 TOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICT rtokaszaresns [1JIK;

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

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBJIATh IIEJCHANPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(OpMaIuio, mepepadbaTeiBaTh €€ U UCIMOJIb30BAThH
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,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBICHUN NPHUPOABI, O MECTE W 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECMEYEHUH PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, MeETaUInYecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON peaKuu, CKOPOCTh XUMHUUECKON PEAKIIUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(haKTOJOTUYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U O€30MaCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIACIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

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

chOPMHPOBAHHOCTh,  yMEHHWH:  KiIacCHU(PUIMPOBATH:  HEOPTAaHUUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSATENILHO BHIOMPATh OCHOBAHUSI U KPUTEPHUU JIJIsl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 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 WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenzeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIMH B 3aBUCUMOCTU OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUWA MPUPOABl — HAOMIOAEHUE, H3MEPEHUE, MOJIeIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JIsI OOBSICHEHUS XUMHUYECKHX SBJICHUH, HMMEIIMNX MECTO B IMPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OmpeeIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIECTBA WM JIAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIAECHUE KaUeCTBEHHOI'O0 COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEAECICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUl OE30MacHOTO OOpAaIIeHHs C BEIIECTBAMHU U JaOOPaTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh TTpaBUIa TOJIb30BAHUS XUMUYECKON
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbs, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAay4Hasl U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zgen 1. TeopeTnyeckue 0CHOBBI OPraHMYEeCKOM XMMHUM.
[ToBTOpEHME.
1.1 P 10 1
[Ipenmer oprannyeckoit xumun. Teopus
1.2 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
bytneposa.
13 CrpoeHnue u knaccudukaiusi OpraHn4ecKux 10
' COEIMHEHU]
XUMHUYECKHUE PEAKIIUU B OPTaHUYECKON
1.4 P P 12 1
XUMUU
Wroro no pazneny 40
Pasnen 2. YraeBonopoabt
21 IIpenenbHble YIIIEBOAOPO/Ibl — AJIKAHBI. 7 L
' [MpupoaHbie UCTOYHUKH Y B.
HenpenenbHbIe yriIeBOIOPOIBI- ATKCHEI,
2.2 P Y P 17 1
AJIKaAUCHBI, AJIKHMHBI
2.3 LIMKIHYECKHE YIIIEBOJOPOIBI. APEHBI. 26 1
HWroro 1o pasnmeny 50
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
3.1 Cruptel. DeHOBI 15 1 1




Kap6o € COCIMHEHHUSI: AJIbJIe
3.2 pOOHUITHHBI TTUHEHUS: allbJICTU/IBI U 14 1 1
KETOHBI.
Kap6onossie kucnotel. CiiokHbBIE 3QHPHI.
3.3 P rtpt 26 1 1
Kupsl
34 VriaeBonsl 14 1 1
Hroro no pazueny 69
Pa3znen 4. A3oTconepkamye opraHudecKue coe{uHeHust
4.1 ‘ AMuHBI. AMUHOKHUCTIOTHI. benkn 20 1 2
Htoro no paznemny 20
Pasnen 5. Buosoruvyeckn akruBHbie coennHeHus (12 yacon)
51 ‘ Bruonornyecku akTUBHBIE COEIUHEHUS 12 2
Hroro no pazneny 12
Paznen 6. BoicokomoJieKyJIsipHbIE COeITMHEHUsI
6.1 ‘ BricokoMoneKysipHbIe COSMHEHMS 10
Hroro no paszneny 10
Pa3nes 7. O6001enne 1 cucreMaTu3anus 3HaHUM 3a Kypc oprannyeckoil xumuu (37 yacos)
71 O00011IeHIE U CUCTEMATH3alis 3HAHUH 3a 37 1
- KypC OPraHUYECKONH XMMHHU
Hroro no pazneny 37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 238 9 10




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Beenenne. OCHOBHBIC MOHATHS U 3aKOHBI
1.1 16 1 3
XUMUHU
1.2 Crpoenue aToma. 7 1
[Tepnoanueckuii 3akon u [lepuoanueckas
13 cHUcTeMa XMMHUYECKUX 3yemMeHToB /. U. 6
Menneneesa
14 CrtpoeHue BemiecTBa. XUMHUUYECKasl CBSI3b. 19 1
' MHoroo0pasue BEIIECTB.
XHUMHYECKHE PEaKIIUU U 3aKOHOMEPHOCTH
1.5 P P 24 1 1
WX MPOTCKAHHUS
1.6 JlucriepcHbIE CUCTEMBI. 4 1
PactBops1. DnekTpoauTHdecKas
1.7 P P 21 1 3
JUCCOITHAITHSI.
Bakueiime kiaccel OpraHMuecKux 1
1.8. HEOPraHUYeCKHUX BelecTB. CBA3b MEXKIY 21 1 4
KJIAaCCaMH BEIIECTB.
Hroro no pazneny 118
Paszgen 2. Heopranuueckasi Xumusi
2.1 Merabl 14 1
2.2 Hemeramnsl 26




Hroro no pazneny

Pa3zgen 3. XumMus u ;Ku3HbL

3.1 . XUMHUS 7 KU3HD

3.2 HToroBplii KOHTPOJIb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

14




IHOYPOYHOE IINTAHUPOBAHHUE

YYEBHOI'O ITPEJIMETA - XUMUA

10 knacc (yriay0JeHHbIi) — 7 4acoB B Heaea10 (238 yacoB B roj)

No ypoxka

No ypoxka
B TEME

Tema ypoka

[Tpume
Yya-HUe

DeKTpoHHbIE HU(POBBIE
o0pa3oBaTeNbHbIE PECYPCHI

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMUH.

1.1 IToBTOpenue (16 yacon)

1 1 [ToBTOpEeHNE OCHOBHBIX MOHATHI U 3aKOHOB XUMHH. MHCTpyKTax o Th bubnuorexa [JOK , POIII
2 2 [ToBropenune Tembl «CTpoeHue aroma», «TUmbl XUMHUECKHX CBs3eil», «Tumbl bubnuotexa [JOK , POIII
XUMHUYECKHUX PEAKLIUN»
3 3 Pemenue 3agaud nmo reme bu6mmoreka [IOK , POII
4 4 [ToBTOpEHNE METOIMKH PEIICHUSI OCHOBHBIX THUIIOB 3a7a4 «3a/auu Ha pacCTBOPHI» bu6mmorexa [IOK , POII
4 4 [loBTOpEHNE METOAMKM pELIEHUS OCHOBHBIX THUIOB 3adad «3ajadd 1o bubnuoreka [IOK , POII
YpaBHEHUSIM XUMUYECKUX PEAKIIUN»
5) 5) [loBTOpEHNE METOAMKM pELIEHUS OCHOBHBIX THUIOB 3adad «3ajadd 1o bubnuoreka [IOK , POII
TEPMOXHUMHUYECKUM YPAaBHEHUSIM», «3a/1aul Ha BBIXOJI TPOJYKTa»
6 6 IToBTOpEHNE METOAMKY PEIIEHNSI OCHOBHBIX TUIIOB 33/1a4 «3a/lauy Ha TUII COJIN» bubnuorexa [OK , POIII
7 7 [ToBTOpEHHE METONMKHA PEIIEHUS OCHOBHBIX THIOB 3a1ad «3aJayd Ha bu6mmoreka [IOK , POII
HaxO0XKJICHHE€ MacCOBBIX JIO0JIEW BEIIECTB IIOCIE peakuuy», «3ajgaud Ha
TIJTACTUHKY»
8 8 Pemenue 3amau « ATOMHCTHKA bu6mmorexa [IOK , POIII
9 9 Pemenue 3amau « ATOMHUCTHKA» bu6mmoreka IIOK , POII
10 |10 |CrapToBasi KOHTPOJIbLHasi PadoTa




1.2 IlpeameT opraHn4ecKoO XuMHH.
Teopusi ctpoennst oprannyeckux coequHenunii A. M. byrieposa (8 yacos)

11 |1 [Ipeamer opraHn4eckoil XUMHUH. bubnmoreka [JOK , POIII
12 |2 Teopus xuMuyeckoro crpoeHus opranndeckux semects A.M. bytineposa bubnmoreka [JOK , POIII
13 |3 Teopus XUMHUYECKOT'O CTPOCHUSI OPTraHUYECKUX BEIIECTB (pelIeHUE YIPAKHEHUI ) bubmuorexa [IOK , POIII
14 |4 Crpoenue aToma yriiepoaa bubnuoreka [JOK , POIII
15 |5 OCHOBHBIE THITBI XUMHUYECKUX CBSA3EH B OPraHUYECKUX BEIIECTBAX bubnuoreka [JOK , POIII
16 |6 BanenTHble cOCTOSIHUS aTOMa yriepoaa. bubnuoreka [JOK , POIII
17 |7 Ypoxk-ynpaxxHeHue 1o teme «BajleHTHbIE COCTOSIHUS aTOMa YIJIEPOIa» bubnuorexa [JOK , POIII
18 |8 Pemienue TecToBBIX 3aqaHUN bu6mmoreka [LIOK , POII

1.3 CTpoenue u kjaaccupukanusi oprannyeckux coequnenuii (10 yacon)

19 |1 Knaccugukaius opraHi4eckux COeIMHEHUH 0 CTPOEHUIO YTIIepOIHON IETIOUKH bubnuorexa [IOK , POIII
20 |2 VYrpaxHeHue no Teme bubnuotexa [JOK , POIII
21 |3 Kraccugukanus opraHn4eckux coeIMHEHHUH 1Mo (PyHKIMOHATBHBIM IpyTIamMm bubnuorexa [IOK , POIII
22 |4 OCHOBBI MEXTYHAPOTHONH HOMEHKJIATYPhI OPTaHUYECKUX COCTMHEHHI bubnmoreka [JOK , POIII
23 |5 VYrpaxHeHue 1o TeMe «HOMEHKJIaTypa OPraHUYeCKUX BEIIEeCTBY bubnmoreka [JOK , POIII
24 |6 N3omepust oprannueckux BemectB. OCHOBHBIEC BHIBI. bubnmnoreka [JOK , POIII
25 |7 CrpykTypHasi ¥ MPOCTPAHCTBEHHASI U30MEPHS bubnmoreka [JOK , POIII
26 |8 Pemienue 3a1a4 Ha HAXOXK/IEHUE MOJIEKYJIIPHOI (POPMYIIBI BEIIECTB bubnnorexa [HOK , POIII




27

9

Pemenne 3aaa4 110 MaCCOBBIM OO0JISAM 3JIEMCHTOB

bubmuoreka [JOK , POIII

28

10

Pemenue 3aaa4 110 MpoAyKTaM ropCHus OpraHu4CCKuX BCUICCTB

bu6mmoreka [IOK , POIII

1.4. XumMn4yeckne peakuum B opranudeckoii xumuu (12 yacon)

29 |1 [TonsiTHe 0 peakuusaX 3aMEIICHUSI U TTPUCOCTUHECHUS bubmuoreka [IOK , POIII

30 |2 [ToHsTHA O peakuMAX OTIICIUICHUS U U30MEPU3ALIUU bubmuoreka [IOK , POIII

31 |3 l'omonnTYeCKHil pa3pbiB KOBAJIEHTHOM XUMHUYECKOM CBS3H. bubnuoreka [JOK , POIII

32 |4 ['eTeponuTrdeckuii pa3pbiB KOBAJICHTHON XUMHUUYECKON CBSI3U. bubnuoreka [JOK , POIII

33 |5 B3anMHoe BiusiHEE aTOMOB B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUH. bubnuoreka [JOK , POIII

34 |6 OnexTpoHHbIE 3((HEKTH B OPraHUYECKUX BEIIECTBAX bubnuotexa [JOK , POIII

35 |7 Pemrenne pacy€THBIX 3a71a4 Ha BBIYUCIICHUE BBIXO/A IPOAYKTA PEAKIIMHU OT bubnuorexa [IOK , POIII
TEOPETUYECKH BO3MOMXKHOTO.

36 |8 O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 1Mo TeMe «XHMMHUYEeCKHe Peakliuu B bubnuorexa [IOK , POIII
OPraHN4eCKON XUMHI

37 |9 Ypoxk- ynpaxHeHue 1o teme: «XUMMHUYECKUE PEAKLIU bubnuotexa [JOK , POIII

38 |10 |Pemenue 3a7a4 u ynpakHeHUH bubnuotexa [JOK , POIII

39, |11, |Konrtpoasnas padora Nel no remam: «CTpoenne u kjaaccupukanus 2 Jaca

40 |12 |opraHmyecKHx COeIMHEHMI», KX XHMHUYECKHE PEAKIIMH B OPraHuYecKoii

XUMHUHN»

Paznen 2. «Yraesogopoaspy (50 yacos)

2.1 IlpenenbHble yriaesoaopoasl — ajkanbl. [Ipupoanbie ncrounnku YB. (7 yacos)

41

1

[Tonsarue 06 yrineBogpopoaax.. [IpupoHblii ra3, KaMeHHBIN yroib

bu6mmorexa [IOK , POIII

42

2

Hedrs. IlepepaboTka HEDTH.

bu6mmorexa [IOK , POIII




43 |3 Lpaxmuueckas paboma Nel «Kauecmeennwiti ananus opeanudeckux coeounenutiy |Ilp/p | bubmmorexa [JOK , POIII
44 |4 Anxanpl. CTpoeHHEe, HOMEHKJIaTypa, U30MEpHs bubnuoreka [HOK , POIII
45 |5 Anxansl. [Tomydenue u ¢pu3ndeckue cBONUCTRA. bubmuoreka [IOK , POIII
46 |6 Ankanbl. XUMHUYECKHE CBOWCTBA U MPUMEHEHHE. bubmuorexka [JOK , POIII
a1 |7 Pemenue 3amad mo reme «AJIKaHBI» bubnuoreka [IOK , POIII

2.2. HenpeaeJibHbIe YIJ1€BOAOPOABI - AJIKEHbI, aJIKaJUeHbl, aJIKUHbI (17 yacoB)

48 |8 Ankensl. CTpoeHUE, HOMEHKJIATypa, H30MEPHS bubnuoreka [JOK , POIII
49 1|9 Ankensl. [Tonyuenue u puznueckue CBOMCTBA. bubnuoreka [JOK , POIII
50 |10 |Ankensl. XUMHYECKHE CBOMCTBA U MPUMEHEHUE. bubnuotexa [JOK , POIII
51 |11 |OO6oO6mueHue u cucTeMaTH3aMs 3HAHUH 10 TeMaM «AJIKaHb» U «AJKEHBI» bubnuotexa [JOK , POIII
52 |12 |PemeHue pacyeTHBIX 3a/1a4 [0 TEME. bubnuorexa [OK , POIII
53 |13 |Ilepepabotka kamenHoro yris. KokcoBanue bubnmoreka [JOK , POIII
54 |14 |3Okonoruueckue MpooOJIeMbl, CBI3aHHBIE C JOOBIYEH U mepepaboTKoM bubnuoreka [JOK , POIII
YTJI€BOJIOPOJIOB.
55 |15 |Pemenwue pacueTHBIX 3a/1a4 Ha Temy «llepepaboTka mpupoIHOTO Ta3a» bubnmoreka [JOK , POIII
56 |16 |Pemenue pacueTHBIX 3a/1a4 Ha ONpPECICHIE 00HEMHOM JI0JIM Ta30B B CMECH bu6mmorexa [IOK , POII
57 |17 | Anxunbl. CTpoeHue, HOMEHKIATypa, H30MEpHs bubnmnoreka [JOK , POIII
58 |18 |Auxunsl [lonyuenue u pusnyeckne CBONWCTBA. bubnmoreka [JOK , POIII
59 |19 | AnkuHbl. XMMHYECKHE CBOWCTBA U IPUMEHEHHE. bubnnorexa [HOK , POIII




60 |20 |lIpaxmuueckasa paboma Ne 2 «Yeneeo0opoowi» IIp/p |bubmuoreka [IOK , POII
61 (21 |Ankaauensl. Ctpoenue mojekyi. M3omepus 1 HOMEHKIATypa. bubmuorexa [IOK , POIII
62 (22 |Xumuueckue CBOMCTBA ajkaaueHoB. Kaydyku. bubmuoreka [IOK , POIII
63 (23 | Pe3una. [lonyuenue, cBoiicTBa. bubmuorexka [JOK , POIII
64 |24 |OO6o0O0mEeHne 3HaHUH TI0 TeMaM «AJIKHMHBI), « AJTKaIUEHBI» bubnuoreka [IOK , POIII

2.3. Hukauveckne yrieBoaopoabl. ApeHbl. (26 yacoB)

65 (25 |luknoankansl. CTpoeHUEe, H30MEpHs, HOMEHKIATypa bubnuoreka [JOK , POIII
66 (26 |luxnoankansl. [lomydeHue, cBOMCTBA, MPUMEHEHUE bubnuoreka [JOK , POIII
67 |27 |luxnoankensl. CTpoeHHUE, CBOMCTBA. bu6mmoreka [LIOK , POII
68 |28 |Apomarnueckue yriaeBonoponasl. CTpoeHue, Gu3ndeckie CBONCTBA U CIIOCOOBI bubnuotexa [JOK , POIII
MIOJTyYCHHSI.
69 |29 |Xumuueckue cBoiicTBa OEH30IA. bubnuotexa [JOK , POIII
70 |30 |OcobeHHOCTH XUMUYECKHX CBOMCTB TOMOJIOTOB O€H301a. bubnmoreka [{JOK , POIII
71 |31 |IIpumeHeHHe roMOJIOTOB OeH30a. bubnuorexa [IOK , POIII
72 |32 |O06o6menue 3Hanui o Teme «L{ukmoankanb». « ApeHbD» bubmuorexa [JOK , POIII
73 |33 |I'enermyeckas CBS3b YIIIEBOJIOPOIOB bubnmoreka [JOK , POIII
74 |34 |T'enermyeckas CBS3b YIJIEBOJIOPOIOB bubnmnoreka [JOK , POIII
75 |35 |Pemenue 3agaHuii 1o TeMe bubmuorexa [IOK , POIII
76 |36 |Pemenue 3aganuii mo reme bubnuotexa [IOK , POIII




77 |37 |Pemenue 3amad Ha HaXOXkJeHUE (OPMYJIbI OPraHUYECKOrO COSTUHEHUS 110 bubnmoreka [JOK , POIII
Macce MPOJYKTOB CTOPaHUSL.

78 |38 |Pemenue 3amau Ha HaxoxkJeHUE GOPMYIIBI OPraHUUYECKOTO COSIMHEHUS IO bubnmoreka [JOK , POIII
00BbEMY MTPOJYKTOB CTOPAHMSL.

79 |39 |Pewmenue 3amay Ha HaxoXxAeHHUE (OPMYIIbI BEIIECTBA MO €r0 OTHOCUTENBLHOM bubnmoreka [JOK , POIII
TUIOTHOCTH U MaCCOBOM JI0JI€ QJIEMEHTOB B COSIMHECHHMSIX

80 |40 |Pemenue 3amay Ha HaxOXKIeHHE (HOPMYIIBI BEIIECTBA MO €r0 OTHOCUTEIBHON bubnmoreka [JOK , POIII
TUIOTHOCTH U MacCOBOM JI0JIC AJIEMEHTOB B COSIMHECHHSIX

81 |41 |Pemenue 3a/1ay Ha ycTaHOBJIEHHE (DOPMYIIBI BEIIECTBA IO €70 PEAKIIMOHHON bubnuotexa [JOK , POIII
CIIOCOOHOCTH

82 |42 |Pemienue 3a1a4 Ha CMECH YTJIEBOJOPO/IOB bu6mmoreka LIOK , POII

83 |43 |OO0oO0meH e 3HaHHH 110 TeMe « Y TJIICBOIOPOIBI bu6mmoreka [LIOK , POII

84 |44 | Pemenue 3amanmii popmara EI'D ro qanHoii Teme (TecToBas 4acTh) bubnuotexa [JOK , POIII

85 |45 |Pemenue 3amanmii popmara EI'D (TecToBast yacTh) bubnuotexa [JOK , POIII

86 |46 |Pemenue 3amanuii hopmara EI'D (3aganus ¢ pa3BepHYTHIM OTBETOM) bubnnoreka [JOK , POIII

87, |47, |KoutpoabHas padora Ne2 no teme «YrjaeBoA0POAbD). 2 Jaca

88 |48

89, |49, |AHanu3 KOHTPOJIBHON PabOTHI. 2 yaca

90 |50

Paszgea 3. Kucaopoacoaepskamue oprannyeckue coefuHeHus ()

3.1 Cnuprtsl u ¢penosl (15 yacon)

91 |1 [IpenenbHBIC OTHOATOMHBIE CTTUPTHI bubnmoreka [JOK , POIII
92 (2 DNEeKTPOHHOE CTPOSHUE MOJIEKYJIBI CITUPTOB. bubnmoreka [JOK , POIII
93 |3 XUMHYECKHE CBOMCTBA TPENETbHBIX OJHOATOMHBIX CITUPTOB. bu6mmorexa [IOK , POII
94 |4 [Tonydenue npeaeapHbIX OTHOATOMHBIX CIIUPTOB. bubnuotexa [IOK , POIII




95 |5 Oco0eHHOCTH CBOICTB MHOTOATOMHBIX CITUPTOB. bubnmoreka [JOK , POIII
9% |6 [TonydyeHue u NpUMEHEHNE MHOTOATOMHBIX CIIUPTOB. bubmuorexa [IOK , POIII
97 |7 OTtnenbHbIC IPEACTABUTEIN MHOTOATOMHBIX CIIUPTOB: TIIUIEPHUH, STUIICHTJIMKOIb bubmuoreka [IOK , POIII
98 |8 deno, ero (hU3MYecKue CBOMCTBA U MOJIydYeHHUE. bubmuorexka [JOK , POIII
9 |9 Xumudeckue cporictBa ¢enoina. [Ilpumenenue. bubnuoreka [JOK , POIII
100 |10 |Pemenwue 3ana4y Ha TeMy « XMMHYECKHE CBONCTBA CIIUPTOB U (DEHOIOBY» bubnuotexa [JOK , POIII
101 |11 |Pemenue pacueTHBIX 3aJa4 HA BBIYUCICHUS [0 TEPMOXUMUYECKIM YPABHEHHSIM. bubnuotexa [JOK , POIII
102 |12 |Ilpaxmuueckas paboma Ne 3 «Cnupmuoly IIp/p |bubmmoreka [IOK , POII
103 |13 | OO6o0buieHue 3HaHMi 110 Teme «CIHUPTHI U (HEHOIIBI. bubnuorexa [JOK , POIII
104 |14 |KoutpoabHas padora Ne 3 no teme « CnupThI M (heHOILI»

105 (15 | AHayiu3 KOHTPOJIBHOM paboOTHI

3.2. Aabaeruabl 1 KeToHbI (14 4acoB)

106 |1 CrpoeHrie MOJEKYIT aJTbJIETHIOB, UX W30MEpPHsI 1 HOMEHKJIaTypa bubnuoreka [JOK , POIII
107 |2 XUMHYECKUE CBOMCTBA allbJETUIOB. bu6mmoreka [IOK , POII
108 |3 CtpoeHue MOMNeKyI KETOHOB, IX M30MEpHs i HOMEHKIIATypa. bubnmoreka [{JOK , POIII
109 |4 DOu3nvecKre 1 XUMHUYECKUE CBOMCTBA KETOHOB. bu6mmoreka [IOK , POIII
110 |5 OTtnenpHBIC IPEACTABUTEIHN AJIbICTHOB M KETOHOB bu6mmoreka [IOK , POII
111 |6 Ipakxmuueckas paboma Ne 4 «Anvoe2uowvi u KkemoHwvl» IIp/p |bubauoreka LIOK , POII
112 |7 Pemenne pacu€THBIX M SKCTIEPUMEHTAIBHBIX 33714 110 TEME «AJIbICTUIBDY bu6mmorexa [IOK , POIII




113 |8 Pemrenne pacu€rHbIX M 9KCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «KeToHbD. bubnmoreka [JOK , POIII
114 |9 Cucremaru3anus U 0000IICHUE 3HAHUM 110 TEME «AJIbJICTHIBI U KETOHBI» bu6mmoreka [IOK , POIII
115 |10 |Pemenue 3ananuii hopmara EI'D no qaHHOM TeMe (TecToBasi 4acTh)

116 |11 |Pemenue 3aganuii opmara EI'D (TecroBas yacth)

117 |12 | Pemenue 3aganuii hopmara EI'D (3amanusi ¢ pa3BepHYTHIM OTBETOM)

118 |13 |KouTpoabHasi padoTa Ne 4 o TeMe «AJIbIernibl U KETOHbD).

119 |14 | AHanu3 KOHTPOJLHOM paboThI

3.3. KapOoHoBbIe KHCJIOTHI, CJIOKHbIE 3(PUPBI U KUPBI (26 yaca)

120 |1 KapOoHoBBIE KUCIIOTHI, X CTPOCHUE, KiIacCU(PUKaIIKsI, HOMEHKIIATypa. bubnuoreka [JOK , POIII
121 |2 dusnyuecKne CBOMCTBA M XUMHUUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT. bubnuoreka [JOK , POIII
122 |3 OTtnenbHBIC IPEACTABUTEIN KAPOOHOBBIX KUCIIOT. bubnuoreka [JOK , POIII
123 |4 MypaBbrHas KUCJIOTa- aJIbJIETUIOKUCIIOTA. bubnuoreka [JOK , POIII
124 |5 CrtpoeHue MOJIeKysl HepeaebHBIX KapOOHOBBIX KHCIIOT. bubnuorexa [OK , POIII
125 |6 XUMHUYECKUE CBOICTBA HEMpeIeIbHBIX KapOOHOBBIX KHCIIOT. bubnuorexa [HOK , POIII
126 |7 CroxHble 3(upbl: MOJy4YeHHe, CTPOSHUE, HOMEHKIIATYpa. bubnuorexa [OK , POIII
127 |8 dusnyeckre 1 XUMUIECKHE CBOMCTBA CIIOKHBIX 3(upoB. [Ipumenenue. bubnmoreka [JOK , POIII
128 |9 VYupaxuenus o teme «CI0xXHbIE dPHPB) bubnmnoreka [JOK , POIII
129 |10 |Illpaxmuueckas paboma Ne 5 «Kapbonogvle kKuciomoi» IIp/p |bubmuoreka [{OK , POII
130 |11 |Pemenune koOMOMHUPOBAHHBIX 3a/1a4 10 TeMe «KapOOHOBBIE KUCIOTHI» bubnmnoreka [JOK , POIII
131 |12 |Pemenue KOMOMHMPOBAHHBIX 3a/1a4 10 TeMe «KapOoHOBBIE KUCTOTHI» bubnuoreka [HOK , POIII




132 |13 | XKupsl. Knaccuduxanus u cBoiicTna. bubnmoreka [JOK , POIII

133 |14 |Mbuia u CHHTETUYECKHE MOIOIIIUE CPECTBA. bubmuorexa [IOK , POIII

134 |15 |IloBepXHOCTHO aKTUBHBIC BEILIECTBA. bubmuoreka [IOK , POIII

135 |16 |O06oOmeHue 1 cucTeMaTH3aIus 3HaHui 1Mo Teme «KapOOHOBBIE KUCIOTHI, CIIOKHBIS bubmuorexka [JOK , POIII
3(UpPBI, JKUPBD»

136 |17 |Pemenue 3aqaHMii IO TCHETUYECKOM CBSI3H KapOOHOBBIX KUCIIOT C IPYTIMH KJIACCAMU OpT. bubnuoreka [JOK , POIII
B-B

137 |18 | Ananus u pazoop 3amanuii EI'D o maHHOi Teme. bubnuoreka [JOK , POIII

138 |19 |Pemenue 3amanuii hopmara EI'D o qaHHOM TeMe (TecToBast 4acTh) bubnuoreka [JOK , POIII

139 |20 |Pemenue 3amanmii popmara EI'D (TecroBas 4acTh) bubnuoreka [JOK , POIII

140 |21 |Pemenue 3amanuii hopmara EI'D (3amanusi ¢ pa3BepHYTHIM OTBETOM) bubnuotexa [JOK , POIII

141 |22 |Pemenue 3aqa4 popmara EI'D Ha HaxoxeHue hopMys1 OpraHuecKrX BEIeCTB. bubnuorexa [IOK , POIII

142, |23, |KonTpoabHasi padora Ne 5 no Teme «KapooHOBbIe KHCIOTHI, C10KHBIE 3GUPHI |2 Haca

143 |24 |H_KHPBD)

144, |25, |AHanu3 KOHTPOJHHOU pabOTHI. 2 Jaca

145 |26

3.4. Yraesoabl (14 yacos)

146 |1 YrneBojpl, ux Ki1accuuKaIus U 3HaUCHUE. bu6mmoreka [IOK , POIII
147 |2 Momnocaxapusl. ['moko3a bubnmoreka [JOK , POIII
148 |3 Momnocaxapuasl. @pykTo3a bubnmoreka [JOK , POIII
149 |4 Jucaxapubl bubmuorexa [IOK , POIII
150 |5 [Tonucaxapunpl. Kpaxmai. bubmuoreka [IOK , POIII




151 |6 [Tonucaxapunpl. Lemnonosza bubmuoreka [JOK , POIII
152 |7 [IpeBparnienue yrieBoa0B B KIETKE bubmuorexa [IOK , POIII
153 |8 Ilpakmuueckas paboma Ne 6 «Yeneeoowi. [Ip/p |bubnuorexa LIOK , POII
154 |9 ['enernueckas CBsI3b KUCIOPOACOACPIKALINX OPraHUYECKUX COCIMHEHUN bubmuorexka [JOK , POIII
155 |10 |Pemrenue 3amau mo TeMe «r€HETHYECKAsl CBSI3b KMCIOPOICOACPKAIIIX bubnuoreka [JOK , POIII
OpPraHMYECKUX COCAMHEHUI»
156 |11 |OO6oOIeHHE ¥ CHCTeMaTH3alKs 3HAaHUH 110 TeMe «YTIJICBOIbI. bubmuoreka [IOK , POIII
157 |12 |Pemenue pacu€THBIX U SKCIEPUMEHTATBHBIX 3a/1a4 10 TEME « YTIIEBOIBIY. bubnuoreka [JOK , POIII
158 |13 |KonTpojabHasi padoTa Ne 6 mo TeMe «YTJ1eBOIAbD)
159 |14 | AHanu3 KOHTPOJIbHOM pabOTHI.
Pasnen 4. A3oTcoaepskamme opraHu4ecKne coeJMHeHUs1. AMMHbBI, AMMHOKH CJIOTHI, 0eiku (20 yacoB)
160 |1 AMUHBI. bubmuorexa [IOK , POIII
161 |2 AHWIHIH. bubmuorexa [IOK , POIII
162 |3 AMUHOKHUCIIOTEL. bubmuotexa [IOK , POIII
163 |4 benku. CtpykTypa MOJIEKyITbI OEIKOB. bubnmoreka [JOK , POIII
164 |5 bernku. [IpeBpariienrie 6eIKOB B KIIETKe bubnuotexa [JOK , POIII
165 (6 Hyxnennosele kucnorel. CTpoeHue , CBOMCTBA. bubnuorexa [OK , POIII
166 |7 Hyxkneunossie kucnotsl. JIHK. PHK. bubnuotexa [IOK , POIII
167 (8 I'eneTnyeckas cBA3b a30TCOACPIKALIUX OPTAHUYECKUX COCIUHEHUN bubnuorexa [OK , POIII
168 |9 Pemenue 3amayu mo TemMe «reHETHYECKAs CBSI3b a30TCOAEPIKALIUX OPTaHUIECKUX bubnmoreka [JOK , POIII
COEUHECHUIN»




169 |10 |Pemenue 3ama4 Ha BEIBOA (OPMYIT a30TCOIEPIKAIINX OPraHMUECKUX COSIMHEHUIN bubnmoreka [JOK , POIII
170 |11 |Illpaxmuueckas paboma Ne7 « Amunsl. Amunoxuciomel. beakuy. [Ip/p |bubmmoreka [IOK , POIII
171 |12 | O6o0meHne 3HaHUN IO TeMe «A30TCOIePKAIIINE OPTaHUISCKUE COSTMHECHUS bubmuoreka [IOK , POIII
172 |13 |IIpaxmuueckas paboma Ne 8§ « Moenmughuxayusi opeanuyeckux coeOuHeHul» [Ip/p |bubmuorexa LIOK , POII
173 |14 | Pemenue 3ananuii opmara EI'D 1o qaHHOM TeMe (TecToBasi 4acTh) bubnuoreka [JOK , POIII
174 |15 |Pemenue 3amanuii opmara EI'D (TectoBas yacth) bubnuotexa [JOK , POIII
175 |16 |Pemenue 3amanuii hopmara EI'D (3amanust ¢ pa3BepHYTHIM OTBETOM) bubnuotexa [JOK , POIII
176, |17, |KoHTrpoabHas padora Ne 7 mo remam «YTJeBOALD M «A30TCOAEPKALIHE 2 gaca

177 118 COCIMHEHU .

178, |19, | AHanu3 KOHTPOJILHOU pabOThI 2 Jaca

179 |20

Pa3nen 5. Buosioruyeckn akTuBHble coeauHenus (12 yacos)

180 |1 [Tonsatue o BuUTaMuHax. Mx knaccudukanys u 3HaueHUe bubnuorexa [IOK , POIII
181 |2 OTtnenbHBIC IPEACTABUTEHN BOIOPACTBOPUMBIX M )KUPOPACTBOPUMBIX BUTAMHHOB. bubnuoreka [JOK , POIII
182 |3 [TonsiTue o pepmeHTax Kak 0 OMOJOTUYECKUX KaTaau3aTopax 0eIKOBON MPUPOIHIL. bubnuoreka [JOK , POIII
183 |4 Knaccudukanus GpepmeHTOB. bubnmoreka [JOK , POIII
184 |5 Ipaxmuueckas paboma Ne 9 «/leticmeue pepmenmos na paznuynvle gewpecmeay |Ilp/p | bubmmorexa [JOK , POIII
185 |6 I'opMonBI bubnuotexa [JOK , POIII
186 |7 Knaccudukanus ropMmoHOB bubnuotexa [JOK , POIII
187 |8 ITonsATHE O JIEKapCTBaxX KaK XUMHUOTEPANIEBTUYECKUX MperapaTax bubnnoreka [HOK , POIII




188 |9 JlexapcTBa ux kinaccuduxaims bubnmoreka [JOK , POIII
189 |10 |IlIpaxmuueckasa paboma Ne 10 «Ananus 1ekapcmeennvix npenapanmosy [Ip/p |bubnuorexa LIOK , POII
190, |11, |OO6oOwmeHne 3HaHU 10 TeMe «BHOIOrHYEeCKH aKTUBHBIE BEILIECTBAY 2 yaca |bubmmoreka [IOK , POIII
191 |12

Pazngen 6 . BMC (10 yacoB)

192 |1 OO1as xapakTepuCcTUKa BHICOKOMOIEKYIISIpHbIX coeannenuid (BMC) bubnmoreka [JOK , POIII
193 |2 Krnaccudukanus nonumepos. bubnuorexa [JOK , POIII
194 |3 Cunte3 BMC u ux cBoiicTBa. bu6mmoreka [LIOK , POII
195 |4 [Tnactmaccel. DmactoMepsl (KaydyK, pe3ruHa). bubnuoreka [JOK , POIII
196 |5 Bonokna. Kiaccugukanus BOJIOKOH B CITOCOOBI TTOJTyYSHHSI. bubnuoreka [JOK , POIII
197 |6 buonoaumepst bubnuoreka [JOK , POIII
198, |7, Poses BMC B Xu3HH 4eoBeKa. 2 yaca |bubmmoreka [IOK , POIII
199 |8

200 |9 Pemenue 3aganuii mo reme «BMC»y» bubmuorexa [IOK , POIII
201 |10 |Pemenue TecTOBBIX 3amaHuii Mo Teme: «BMCy» bubmuotexa [IOK , POIII
Paznes 7. O0001menne u cucTeMaTU3alusi 3HAHUM 32 Kypc oprannyeckoil xumum (37 yacos)

202 |1 O060011eHre U cucTeMaTU3allns 3HaHUH TI0 BBEJICHUIO B OPTraHMUYECKYIO0 XUMHUIO.

203, |2, |OO6oOmuienue u cuctTemMaTu3aiys 3HaHuii Mo teme «CTpoeHue U Kiaccudukanus |2 gaca

204 |3 OpPTaHHYECKUX COCAMHCHUIY

205, |4, |OO6oOmuieHue U cucTeMaTU3aIlys 3HaHUH M0 TeMe « X UMUYECKUE PEaKIINH B 2 gaca

206 |5 OPraHUYeCKON XUMHUM

207, |6, O06001eHre 1 cucTeMaTU3aIMs 3HAHUHA 10 TeMe « Y TJIIEBOI0POIBI» 2 Jaca

208 |7




209 |8 VYpok-yrpaxxHeHue 10 NOBTOPEHUIO TeM: «BBeeHne B OpraHu4ecKyr0 XUMHUIOY,
«YTIIEBOIOPOABD)

210,19, |OOGoOuienue u cuctemMaru3anys 3HaHuii mo tremaM «CupThl, PeHONbI», 2 4Jaca

211 |10 |«AJBIeruibl U KETOHBD)

212, (11, |OO6oO6menre u cucteMaTu3anys 3HaHui 1o TeMe «KapOOHOBBIE KUCITOTHI, 2 4Jaca

213 |12 |choxHBIC 3UPHI U KUPBDY

214,113, |O000eHue 1 cucTeMaTu3anus 3HaHUHI 110 TeMe « Y TIIEBOJIBI» 2 gaca

215 |14

216, (15, |OO6o01eHre 1 cucTeMaTH3alus 3HAaHUH TI0  «A30TCoIepKaIie OPraHHICeCKUE 2 gaca

217 |16 |coenuHeHUs»

218 (17 |I'enetnyeckas CBSI3b OPraHMYECKUX COCAUHEHUI

219 |18 |Pa30op memnoyek mpeBpamieHmi.

220, |19, |Pemenue nemnovek nmpeBpaimeHuii popmarta EI'D nponuisix sier. 2 Jaca

221 |20

222 |21 |Pemenue 3aaa4 Ha BBIBOJ (hopMya yriieBo1opo1oB (3agauu Gpopmara EI'D Ne 33)

223 |22 |Pemenue 3a7a4 Ha BBIBOJ (POPMYJT KUCIOPOJICOJEPKAIIUX U a30TCOIEPHKALIUX
OpraHuYecKux coenuHeHnit (3agaun popmarta EI'D No 33)

224,123, |Pemenue 3aaa4 Ha BeiBOA (hopmyn u3 KMMos EI'D nponuibix ser. 2 yaca

225 |24

226 |25 |BbluncieHus IO ypaBHEHUSM PEAKIUI ¢ yUacCTUEM OPTaHUYECKUX BEIECTB.

227 |26 |Amnams u pa30op TecToBbIX 3amaHuii EID.

228, |27, |Pewmenue 3aganuit popmara EI'D (TectoBast yacts) 2 yaca

229 |28

230 |29 |Pemenue 3amanuii popmara EI'D (3amanust ¢ pa3BepHYTHIM OTBETOM)

231, |30, |HToroBasi KOHTPOJbHasi padoTa (3ayer) 3a Kypc 10 kiaacca B popmare EI'D |4 yaca

232, |31,

233, |32,

234 |33

235, |34, |AHanu3 3aJaHUil U pe3yabTaToOB 3aueTa 2 yaca

236 |35




237 |36 |PesepBHblil ypok
238 |37 |PesepBHblil ypok
IMOYPOYHOE IIVNIAHUPOBAHHE 11 KJIACC
(7 vacoB B Hexeno, 238 YacoB)
Ne Neypoka | Tema ypoka JledaTenbHOCTh
ypo- B TeME yUanmxcs,
Ka 0COOEHHOCTH ypOKa

Pasnen 1. « Teoperudyeckne 0CHOBbI XUMMH >
(118 yacoB )

1.1.Beenenne. OCHOBHbBIC MOHATHS U 3aKOHBI XuMKHK (28 yacoB)

1 1 BBenenue B 00myo xuMuio0. BBOIHBIN HHCTPYKTaX MO TeXHUKe-0e30macHOCTH npu padore B | MucTpykTax no Th
XUM. Kabunere. OnpeeneHne u npeaMer xumun. BemectBo. ®u3. U XUM. SBICHHS.

2 2 ATOMBI M MOJEKyJbl. XUMHUecKue (opMyibl. 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHUTENbHBIE
ATOMHBIE I MOJICKYJISIPHBIE MACCHI.

3 3 BemiecTBa npocThie U CI0XKHBIE. AJIIOTPOIUSI.

4 4 BasienTHOCTH U cTeneHn OKUCIeHUs AIeMeHTOB. [ padudeckue Gopmysbl BEIIECTB.

5 5 Pemenue 3a1a4 u ynpaxHeHui no temMe «CTpoeHne aToMay.

6 6 Pemenue 3a1a4 u ynpaxHeHu# no temMe «CTpoeHre aToMay.

7 7 Pemenue 3amau u ynpaxxuenuii no teme «Ctpoenue aromay.(popmat EI'D)

8 8 Pemenue 3aau u ynpaxseHuit no reme «Ctpoenue atroMmay.(popmar EI'D)

9 9 Mons. Monsipaast macca. Unciao ABorazipo. 3aKOH SKBUBaJICHTOB

10 10 Pemenue 3a1a4 v ynpaxHEHUI 110 TEME.

11 11 Ypasuenne Knaneiipona — MenneneeBa. OTHOCUTENBHBIE IIIOTHOCTH I'a30B.

12 12 Pemenue 3a1a4 u ynpaxHeHui o teme «l a30Bble 3aKOHBI»

13 13 Cwmecu. MaccoBasi, 00beMHasi 1 MOJIbHAS JI0JId KOMIIOHEHTOB CMECH.

14 14 Pemenue 3amay o teme «PactBopsl. CriocOOBI BBIpaKEHUST KOHIICHTPAITAN)

15 15 Pemenue 3a1a4 o reme «PactBopsl. CiocoOb! BeIpaskeHHs KOHIIeHTpauun»(¢popmar EI'D)

16 16 XHMHYecKue ypaBHEHHsI. 3aKOH COXpaHEHHs] MacChl BEIIECTB.

17 17 BriBog xummnueckux popmyi. Pacuersl no opmynam U ypaBHEHUSIM

18 18 Pemenue 3a1a4 mo reme « Pacuetsl no gpopmynam u ypaBHEHHSIMY




19 19 Pemenue 3amau no reme « PacueTsl o hoopmysiaM U ypaBHECHUSIM)

20 20 Knaccugukaius 1 HOMEHKIaTypa HEOPTraHUYECKHUX BEIECTB.

21 21 Pemenue TecToBeix 3a1a4 o teme (hopmat EI'D)

22 22 Ilpakmuueckas paboma Nol: «Onpenenenue MmossspHoit Mmaccel CO2». Wucrpykrax mo Th

23 23 Ilpakmuueckaa padboma Ne2: «OnpeneneHrue MOJSAPHOM Macchl SKBUBajeHTa Metaia | Mucrpykraxk nmo Th

(MarHus WM LIUHKA)Y.

24 24 Ilpakmuueckaa paooma Ne3: «OuncTKa BEIIECTB (PUIHTPOBAHUEM, ITEPEKPUCTATUTH3ALIACH. HNuctpykrax no Th

25 25 Kiaccudukanmst 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. TecT.

26-27 26-27 Pemenne 3amau no reme «OCHOBHBIE TTOHATHUS U 3aKOHBI XUMUN»

28 28 Koumponvnas paboma Nel: «OcHOBHBIC TOHSTHS U 3aKOHBI XUMUUN.

1.2 «Ctpoenue aToma»

(9 yacoB )

29 1 Mogenmu crpoenusi atoma. CoctaB aToMHOTO sifpa. MaccoBeie uucia. M3otombl. SnepHbie

peaxIuu.

30 2 Crpoenue 251eKTpoHHOK 000104KkH aroma. KBanTtoBeie uncia. [punun [Naymm. JleMoHCTpauu
Mojiesieit opouTanen
pa3aM4HON POPMBI.

31 3 CtpoeHue rekTpoHHOM ob6onouku atoma. [Ipasuna Kneukosckoro. [Tpasuno ['yHna.

32 4 CocraBieHne 3JeKTPOHHBIX U Tpa(pUUecKX dIEKTPOHHBIX (HOPMYIT

1uist anementosl — Vllnepuonos, S,p,d,f—-amemMeHThI.
33 5 Oco0eHHOCTH IEKTPOHHOTO CTPOSHHS XPOMa, MeJIH, cepedpa.
BaneHTHbIe BO3SMOKHOCTH aTOMOB XMMHUYECKUX DJIEMEHTOB.
34-35 6,7 Pemenne tectoBeix 3amaHuit gopmara EI'D mo Teme «CtpoeHue aToma. DJIeKTpOHHas
000JI04Ka aToMa
36 8 VYpok — cemunap no teme: «Ctpoenue aroma».Tect mo teme: «CtpoeHue aromay. Pemenue | CamocTosiTenbHas
YIPaKHEHHUH 1O COCTABJICHUIO DIIEKTPOHHBIX U TPaQUIECKHUX dIIEKTPOHHBIX (OPMYIT pabota y4amuxcs IO
st anemenToBl — Vllnepuonos. COCTaBJICHHIO TECTOB,
pelieHne TECTOBBIX
3alaHui ¢dopmara
EI'D.
37 9 KonrtposnbHas padora Ne2: «CtpoeHue aTomay.

1.3. «llepuoanyeckuii 3aK0H M NepuoanYecKasi cucremMa xumnieckux jiemMenToB JI.U. MenaeneeBa»( 8 yacoB )




38 1 [Ipeanoceuiku otkpeiTHs [lepumonnueckoro 3akona J[.M. MenneneeBa. Mcropusi otkpbeiTue | MHAMBUA.COOOIICHMS,
Meneneesbim lleproauyeckoro 3akoHa. IIPE3CHTALN
39 2 ITepunonnueckuii 3aKOH U CTpOCHHUE aToMa. M30TombI.
40 3 [lepunonuyeckoe H3MEHEHHE CBOMCTB 3JIEMEHTOB B IPYIIAX U NEpUOJax.
41 4 Ypok — ynpakHenue 1o teme «VI3MeHeHre CBOMCTB 3JIEMEHTOBY. CaMocTosTeabpHas
paboTta ydamuxcs TO
COCTaBJICHHUIO TECTOB,
pelnieHue TECTOBBIX
3aTaHu I dbopmara
EID.
42-43 5,6 Pemenue TecToBhIxX 3amanuii popmara EI'D mo teme «l3MeHeHHE CBOMCTB JJIEMEHTOB M HX
coenuHeHuii B I1Cy»
44 7 3nauenue [lepronnueckoro 3akona /.M. Menpaeneena. [Ipe3enTaruu,
HHINAB.COOOIICHHUS
45 8 HTOroBbIi TECT.

1.4 «CTpoenue BemecTBa. XuMU4YecKasi CBsi3b» (23 4yacoB)

46 1 IlonsiTHe O XMMHUYECKOM CBS3U. BuAbl XHMMHUECKOM CBSI3UM. XHUMHUUYECKHE YaCTHUIIHI,
y4acTBYIOIIHME B 00pa30BaHUN XHUMUYECKOM CBSI3U.
47 2 KoBasieHTHas cBsi3b. MexaHU3Mbl 00pa30BaHMs KOBAJICHTHOH CBSI3H.
48 3 KoBanentnas HenosnsipHas cBsa3b. KoBaneHTHas nossipHas cBsi3b. OCHOBHbBIE XapaKTEPUCTHKU
KOBQJIEHTHOHN CBSI3U.OWT- CBA3M. KpaTHOCTh KOBAJEHTHBIX CBs3ed M KiIacCUPUKAIMA UX T10
TOMY IIPU3HAKY.
49 4 JIOHOpHO — aKLeNnTOpHAs CBS3b.
50 5 Wonnast xumuueckast cBsizb. Mexanusm o0pa3oBaHusl, XapaKTEPUCTUKH.
51 6 Mertannnueckas CBs3b U €€ CBOICTBA.
52 7 Bonoponnas cBsi3b.
53 8 MexMouteKysipHble B3auMoiericTBrs. Buael Ban-nep-BaanbcoBbix cuil..
54 9 Ypoxk-cemuHap 1o teMe «TUIbl XUMHYECKOU CBA3U». YcrHbII 0Ipoc
y4aIuXxcs 10 TEOPHUU.
55 10 Kpucrannnueckue pemerku. CBONCTBAa BEUIECTB C PA3IMYHBIM THUIIOM KpUCTAIIMUYECKOH | JlemMoHcTpanus
PELIETKN. pa3IMYHbIX TUIIOB
KPUCTAJIIIMYECKUX

PEIIETOK.




56 11 CreneHb OKHCIIEHUS 3JIEMEHTOB.
57-58 12,13 Pemenune tectoBbIx 3amanuii popmara EI'D no reme «CTeneHb OKUCICHUSDY
59 14 Ypok — yIpaKHEHHs IO OIPEACICHUIO THUIIOB XUMHYECKOW CBSI3W M KpUCTaUIMUecKoi | CamocTosTenbHas
pEIIeTKH, CTETICHH OKUCIICHUS DJICMEHTOB. paboTta ydamuxcs TO
COCTAaBJIEHHIO TECTOB,
pelnieHue TECTOBBIX
3aTaHu I dbopmara
EID.
60-61 15,16 Pemenue tecroBbix 3amanuii popmara EI'D mo teme «CtpoeHue BemiecTBa. XHMHYECKHE
CBSI3H»
62 17 Tect o Teme: « TUITBI XUMHUYCCKOM CBSI3U. THITBI KPUCTAUIMYCCKUX PEIIETOK.
63 18 IIpocTpaHcTBEHHOE CTPOESHUE MOJICKYII.
64 19 KommiekcoobpaszoBanue. [ToHATHE O KOMIUIEKCHBIX COCIUHCHUSIX.
65 20 Knaccudukanus u HOMEHKIaTypa KOMIIEKCHBIX coequHeHmi. X cBoWCTBa 1 3HAYEHUE.
66 21 O06o6marmuil ypok mo teme. Tect.
67 22 Pemenue 3amau. [lonroroBka k KOHTPOJIBHOU padoTe.
68 23 KonrtposabHas pabota Ne3.

1.5. «KJ'IaCCI/I(l)I/IKaIII/[H XUMHUYECCKHUX peaKHHﬁ U 3aKOHOMEPHOCTH UX MPOTCKAHUS»

(33 gaca)

69 1 Knaccugukarus peakiyii B HEOPraHMIECKOW XHUMHUH.

70 2 Knaccugukarus peakiyii B OpraHn4ecKoil XUMHUH.

71 3 OKuCIUTENBHO-BOCCTAHOBUTENBbHBIE PeaKkUU. BaskHeine okuciauTenn 1 BOCCTAaHOBUTEIH. [Tpe3enTanus no Teme

«OBP».

72 4 THIBI OKUCINTEIBHO-BOCCTAHOBUTENBHBIX peakiuii (OBP).

73 5 MeTob1 pacctaHoBKU Kodddunmentos B OBP.

74 6 Ypok-ynpaxsnenue: «CocraBienne OBP»

75 7 Vpoxk-ynpaxuenue: «Cocrapnenne OBP MmeTomaoM snexkTpoHHOro OamaHcay.

76 8 Cocrasnenne OBP MeTo10M HOHHO-3IIEKTPOHHOTO OanaHca (METOJJOM MOJIYPeaKIIHii).

77 9 Bnusiaue cpesipl Ha MpOTeKaHWE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB.

78 10 Cocrasnenne ypapaennit OBP ¢ yuactnem opraHnuecKux BEIIeCTB.

79 11 Ilpakmuueckas paboma Ned. «OxkucnuTeabHbIE CBOMCTBA MepMaHraHara kanus u auxpomara | Muacrpykrax mo Th
KaJIHsI B PA3JIMYHBIX CPEIax».

80 12 KontponbHast padota Ne4: «<OBP».




81-82 13,14 Pemenue tectoBeix 3amanuii popmara EI'D mo teme «OBP. Okucnurenu u BOCCTaHOBUTEIH.
[IponyxTet OBP»
83 15 BeposaTHOCTh NpoTeKaHna XUMUYECKUX peakiuil. BHyTpeHHsa sHeprus, sHTaabnus. TernnoBon
P PEeKT XUMHUECKUX peakiunii. TepMOXUMHUECKUE YpaBHEHHUS.
84 16 Pemenue 3a1ay mo TepMOXMMHUYECKUM YPaBHEHUSIM. CamocrosiTenpHas
paboTta ydamuxcs TO
COCTaBJICHHIO TECTOB,
pelieHue TECTOBBIX
3aTaHA I dbopmara
EI'D.
85 17 Perenue 3a1a4 no TepMOXUMUYECKUM YPABHEHHSIM. CamocrosiTenbHast
paboTta ydamuxcs TO
COCTaBJICHHIO TECTOB,
perieHne TECTOBBIX
3aTaHA I dbopmara
EI'D.
86 18 CKOpOCTh XHMMHYECKOH peaklud B TOMOTE€HHBIX M T€TEepPOreHHBIX cHucTeMax. OHeprus | JleMoHcTpauus
aKTUBALUU. peakuuit
MPOTEKAIOIIUX c
Pa3IMYHON CKOPOCTHIO
87 19 @DakTOopkl, BAUSIOIIKE HA CKOPOCTh XUMHUUecKoil peakiuu. IlpaBuno Baut — N'odda.
88 20 Xummndaeckoe paBHoBecre. CMeleHne XUMHIECKOTO PABHOBECHSL.
89 21 Pemenue 3anau u ynpaxHeHuit o Teme: «CMeIIeHne XUMUYECKOTO PaBHOBECHSI. CamocTrosTenbHas
paboTa ydJammxcs IO
COCTABJIEHUIO TECTOB,
perieHne TECTOBBIX
3alaHui ¢dopmara
EI'D.
90 22 Pemenne 3amau mo Tteme «BpIuuclieHHME pPABHOBECHBIX KOHLEHTPAIMM MO YpaBHEHUIO
00paTUMON peaKIum
91 23 Pemenne 3amau mo Tteme «BpluuclieHHME pPABHOBECHBIX KOHLEHTPALMM MO YpaBHEHUIO
00paTUMOH peaKIum
92-93 24,25 Pemenue TectoBbIx 3aanuii popmara EI'D o Teme « Xumuueckoe paBHoBecHe. PaBHOBeCHBIE




KOHICHTpAalun»

94-95 26,27 ITonroroBka k 3auety 3a 1 noayroaue.

96-97 28,29 Pemenue TectoBbixX 3amannii popmara EI'D .

98-100 | 30,31,32 | 3auer 3a | momyroaue B popmate EI'D

101 33 Amnanus 3a4eta 3a |1 monyroaue. PaboTa Hax ommbkamu.

1.6. «lucnepcHble cuctemMbl» (4 yaca )

102 1 [TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
103 2 Knaccudukanust aucnepcHpix cucrteM. ['pyOomucriepcHble CUCTEMBI: SMYJIBCUU U CYCIIeH3WH. | [leMoHCTpamms
TOHKOIUCTIEPCHBIC CUCTEMBI: KOJUIOWIHBIC U UCTHHHBIC. Koarymsius. MOJIyYEHUsI CYCIICH3UU
Cephl, HOJTyYeHUe
AMYJIbCUN
pacTUTENTBLHOTO Maclia
u OeH30171a.
104 3 [IpruMeHeHne TUCTIEPCHBIX CUCTEM. Coo0menust
YYaIIuXCA.
105 4 Ilpakmuueckaa paooma Ne5: «llonyuenune 3o0ns kpaxmana. Ilomydenue 3o0na cepsl u3 | MuctpykTax no Th
THOCYJb(aTa HATPUSI».
1.7. «PacTBOpBI. DileKTpoauTHYECKas Aucconuanus» (30 yac )
106 1 IMoBTOpHBIIT HMHCTPYKTAK MO TeXHHKe O0€30MacHOCTH NPH pPadoTe B XHMHYECKOM
kabunere. [lonstue o pactBopax. Tumsl pacTBopoB. PacTBOpHMOCTE BElIECTB.
107 2 Crioco0ObI BeIpaXXCHHS] KOHIIEHTPAIIMU PACTBOPOB: MaccoBas J10Jisl,. TUTpOBaHUE.
108 3 ModnsipHasi KOHIIEHTPAIHSI
109- 45 Pewmenue 3anay no teme: «PacTBOpBI».
110
111 6 Ilpakmuueckasn padoma Ne6: «IIpuroToBIeHNE PACTBOPOB PA3IUYHBIX BUAOB KOHIIeHTparuu. | MacTpykTaxk mo Th
OrnpezesieHne KOHIICHTPAIIMA KUCIOTHI TATPOBAHUEM).
112 7 Teopust PMEKTPONUTUYECKON AUCCOIMAMA. MeXaHU3M JUCCOLUALMN BEIIECTB C Pa3TUYHBIM
THIIOM XUMHUYeCKOU CBs3u. OcHOBHBIC moJiokeHus TO/I.
113 8 CremneHb 3JEKTpOIUTUYECKON aucconmanuu. CunbHble U crnabbie anekTponuthl. KoncranTa | JlemoHcTpanus
JIACCOLIMALINH. pa3InyHON
MPOBOAMMOCTH DJI.TOKA
BEIIIECTBAMH.
114 9 Jucconumarus KUCIOT, OCHOBAHHM, Collel M aMPOTEPHBIX TUAPOKCHUIIOB.




115 10 Huccornmanus Boasl. MoHHOE pou3BeeHe BOIbl. BomopoIHbIi oKa3aTes.
116 11 Peakumu wnoHHOro oOMEHa B BOJHBIX pPACTBOpAxX »AIIEKTPONUTOB. MOHHBIE  peakuuum u
YpaBHEHHUS.
117 12 Ypok — ymnpaxkHeHHi 1o Teme: «Jluccoumanus KHUCIOT, OCHOBAaHUH, coleld U aM(OTEpHBIX
TUAPOKCUAOB. Peakiiny HOHHOTO oOMeHa B BOJHBIX PaCTBOPAX JIEKTPOIUTOBY. TecT.
118- 13,14 Pemenue tectoBbix 3amannii popmara EI'D
119
120 15 Pemenue 3aga4 no ypaBHEHUAM XUMUYECKUX PEAKLIMI C yYaCTHEM PaCTBOPOB.
121 16 Pemienne 3a1a4 mo ypaBHEHUSIM XMMHYECKUX PEAKIUN C y4aCTHEM PAcTBOPOB (OmpeneseHue
MacCOBOH JIOJIH BEIIECTB B PaCTBOPE MOCIE PEAKIINHN).
122- 17,18 Pemenue TecToBbixX 3amannii popmara EI'D
123
124 19 I'uaponms. Tunsl TUAPONIHM3a U CTENIEHD THAPOJIN3A.
125 20 Tunel rugponusa.
126 21 VYpok-ynpaxsenue 1o reme «l uaponns» CamocrosiTenbHas
paboTa ydJammxcs IO
COCTaBJICHHIO TECTOB,
pemieHne TECTOBBIX
3alaHui ¢dopmara
EI'D.
127- 22,23 Pemenue tecToBbIX 3aanuil popmara EI'D
128
129- 24,25 Permenne TecToBbIX 3amanuii opmara EI'D (coBMecTHBIN ruaponn3 conei)
130
131 26 Tect no teme: «['maponusy.
132 27 Ilpakmuueckas paboma Ne7: «Peakiiuy HOHHOTO 0OMeHay.
133 28 Ilpakmuueckasn pavoma Ne§: «'naponusy.
134 29 O6o6maromuit ypok 1o teme «PactBopsD».
135 30 KonTponbHas padota No5: «PacTBOpEI».

1.8. «BaxHelimue KJIacchbl HEOPraHUYECKNX U OPraHMYeCKHX BeLeCTB.
I'eneTuyeckasi cBSI3b MKy KJIaCCAMU OPraHNYeCKHX M HEOPTraHNYECKUX COeIMHEeHM»

(31 yac)

136

1

\ Bonopoansie coennHeHnsi HeMeTauioB. M3MeHeHne KHCIIOTHO-OCHOBHBIX CBOMCTB B MEPHOIaX \




U TpyIIax.

137 2 O030pHOE CTPOEHHE OCHOBHBIX KJIACCOB YIJIEBOJOPOJOB (QJIKaHbl, AJIKEHBI, aJIKUHBI, APEHBI).
CtpoeHue, n130Mepusi U HOMEHKIIaTypa, HauboJjee XapakTepHble CBONCTBA.

138,139 | 3,4 Pemenue tectoBwix 3agannii popmara EI'D

140 5 Oxkcuapl. Knaccuduxkanus u cBorictBa. CiocoOs! moydeHust. AMMOTEpHBIC OKCHIBI.

141 6 Kucnotsl oprannueckue u Heoprauunueckue. CriocoOwl momyyenus. Kimaccudukamus u obmue
cBoiicTBa. OCOOCHHOCTH CBOMCTB HEKOTOPBIX KHUCIOT (230THOM, CEpHON KOHIIEHTPUPOBAHHOM,
MYpaBbUHOM).

142 7 OcHoBaHus oprannueckue u Heopranudeckue. CrocoObl moiyuyeHusl. XUMUYECKUE CBOICTBa
IeJI0YEH 1 HEPaCTBOPUMBIX OCHOBaHUN. OCOOCHHOCTH CBOMCTB aMMHAaKa U aMHUHOB.

143 8 AmboTepHble OpraHMYecKMe W HEOpraHHMYecKue coeanHeHus (amdoTepHbIE OCHOBAHHA,
AMUHOKHCIIOTBI).

144 9 Comu. CriocoOw1 mosryuenust. Kitaccudukanus, CBOMCTBA.

145,146 | 10,11 Pemenue TecToBbix 3amannii popmara EI'D

147 12 Kucnopoconepskaniye opraHndeckie BemecTBa: CHUPTHI, PEHOIBI, YPHUPHI.

148,149 | 13,14 Pemenue TecToBeix 3amannii popmara EI'D

150 15 A30TcoepIKale OpraHnyeCcKe BEeIeCTBa:aMUHbI, AMUHOKHUCIIOTHI.

151,152 | 16,17 Pemenne tectoBbix 3aganuit hopmara EI'D

153 18 I"'eneTHuecKas CBS3b MEX/1Y KJIACCAMU HEOPraHMYECKUX M OPraHMYECKUX COEAMHEHUI.

154 19 Vpok-ynpaxxnenue 1o Teme: «BakHeilme Kiacchl HEOPraHWYECKUX U OPraHUYeCcKHX
COEJMHEHUI», pellleHre eNoYeK NMPeBpaIlieHui.

155,156 | 20,21 Pemenne tectoBbix 3aganuit hopmara EI'D

157 22 Tect: «BaxHeiune Kiacchl HEOPTaHUYECKUX U OPraHUYECKUX COCIMHEHUID).

158 23 Pemenue 3a1au mo Teme: «Kimacchl HEOPTraHUYECKUX COSAMHCHUN.

159 24 Pemenue 3anau no teme: «Knaccel OpraHMueCKUX COEAUHEHUI.

160 25 Pemenvne kOMOMHUPOBAHHBIX 3a/1a4.

161 26 Ilpakmuueckan padoma Ne9: «llonydyeHve U CBONCTBA KHUCIIOT ( constHOM, cepHoM, | MHCcTpykTax no Th
YKCYCHOH )».

162 27 Ilpakmuueckan paboma Nel0: «Ilonyuenue u cBoiictBa ocHoBaHui. CBoiicTBa amdorepubix | MHcTpykTaxk o Th
THJIPOKCUIIOBY.

163 28 Ilpakmuueckaa paboma Nell: «lIpakTuyeckoe OCYIIECTBICHUE TIEPEXOJ0B MEKIY

KJIaCCaMH HCOPIraHUYICCKUX COGZ[HHGHHﬁ».




164 29 Ilpakmuueckaa paboma Nel2: «IIpakTuueckoe OCYIIECTBICHUE MEPEXO0JA0B MEXKIY KlIacCaMH
OPraHUYECKUX COCTUHEHUIN.

165 30 O6oOmaromuii ypok mo Teme: «BaxkHeHmme Kiacchl HEOPraHMYECKUX M OPTraHUYECKUX
BEIIICCTBY.

166 31 Kontponbnast pabora Ne6 mo teme: «BakHelne Kiacchl HEOPraHUYECKUX U OPTraHUYSCKUX

BCIICCTB).

Paznen 2. Heoprannuyeckasi xumus

2.1.. «MeTaMjbl M UX COeTUHEHU

(26 yacoB)
167 1 OOmast xapaktepucTuka MeTauioB. CTpOeHUE KPUCTALNTUYECKOW PEmETKH, OCOOSHHOCTH
CBOMCTB. DIIEKTPOXUMUYECKHI s HAPSKEHHS] METaJIIIOB.
168 2 CrnocoObl  TONMy4yeHUs METaIOB (MUPOMETATYPIUsi, TUIPOMETAILTYPIHsl, JIIEKTPOIIU3).
[Tpon3BOICTBO CTAJIM M YyTYHA.
169 3 XVMMHUYECKUE UCTOYHUKH TOKA. DJICKTPOAHbIC TOTEHIIUANbI. |'aTbBaHUUYECKHE AIIEMEHTHI.
170 4 DIIEKTPOIN3 PaCIUIaBOB M PACTBOPOB 3JEKTPOMTOB. [Iporieccrl, mpoucxoasime Ha KaToje u
aHoJie. YpaBHEHUS dJIEKTPOXUMHUYECKHUX MPOIECCOB.
171 5 DNEeKTPOIN3 BOAHBIX PACTBOPOB C MHEPTHBIMU U PAaCTBOPUMBIMU 3JeKTpojamu. llpuMenenue
HIIEKTPOJIN3A..
172,173 | 6,7 Pemenne tectoBbix 3aganuit hopmara EI'D
174 8 Ypok-cemMuHap no teme: «JIeKTponn3». TecT u pelieHne ynpaxxHeHui. CamocTrosTenbHas
paboTa ydJammxcs IO
COCTABJIEHUIO TECTOB,
perieHne TECTOBBIX
3alaHui ¢dopmara
EI'D.
175 9 Mertael ri1aBHbIX noarpynn 1 u 2 rpynmn. JKEcTKoCTh BOJBI.
176 10 AmomuHuii. CBoicTBa amOMUHUs, oaydeHue. CoeqMHEHNsI AIIOMUHUS U UX CBOMCTBA.
177 11 Kene3o u ero coenuaenus. Kopposus METamioB 1 METOJIbI 3aIUTHI OT KOPPO3UH.
178 12 XpOM U €ro COeTMHEHUS.
179 13 OBP ¢ yuactuem coeauHeHHi Xxpoma
180 14 Menb, IIMHK, MapraHell ¥ HEKOTOpPbIe pyrue MeTayuibl ( 0-3271eMeHThI)
181 15 OBP c yuactueMm coeriHEHUN MM, MapraHIiia
182,183 | 16,17 Pemenue TecToBpix 3amannii popmara EI'D
184 18 Ilpakmuueckaa padoma Nel3: «B3auMoJeiiCTBE METAJUIOB C pacTBOpaMU KHUCIOT U coiell. | Muctpykraxk no Th




OKpaH_II/IBaHI/IC IJIaME€HHU KaTHOHaMU IICJIOYHBIX U IICJIOYHO3EMCIIbHBIX METAJIJIOB)).

185 19 Pemenue 3aay mo teme: «MeTayuibl M KX COCTUHEHUS.
186 20 Kontposbnast pabora Ne 7 mo teme: «MeTayibiy.

187- 21-24 [Tpo6usIii EI'D 110 TekcTaM MpoLuIbIX JET

190

191 25 Ananm3 3aganuii npo6noro EI'D

192 26 PaboTta Hax ommbkamu mpodHoro EI'D

2.2 . «<HeMeTaJuIbl M X Heoprannyeckue coexnueHus»(30 yacos )

193 1 OO0mast XxapaKTepHUCTHKA HEMETAJUIOB. IHEpTHBIE Ta3bl.

194 2 Bopgopon, ero nonyuenue, cBoiictea u npuMmenenue. [lepokcua Bogoposa.

195 3 ["anorensl — 3nemenTs! VIIrpynnsl rimaBHOM noArpynmel. Xjaop U €ro BaKHEHIINE COeTMHEHUSI.

196 4 CBoiicTBa COISIHOM KUCIOTHL. Xiopuasl. [IpuMeHenne Xopa u ero CoeTMHEeHHH.

197 3) Tect: «Bonopon. ['asiorensi».

198 6 Xanbkorenbl — aneMeHThl VIrpynmbel riaBHod noarpymmsl. Kuciaopon, ero monydeHue u
CBOMCTBA.

199 7 Cepa, HaxXOXJICHHE B TPHUPOJE, AUIOTPONHsS, TIOTyYCHHE, XHUMHUYCCKHUE CBOMCTBA U
npuMeHeHHne. CepoBOJJOPOAHAs KUCIIOTa, €€ CBOMCTRA.

200 8 Oxkcuppl cepsl (1V) u (VI). CoiicTBa, nonyyenue u npumeHerne. CepHucTas KHCIOTA.

201 9 Cepnas kucnora. Puznyeckue U xuMudeckue cBoicTBa. Colu CepHOM KUCIOTHI, UX CBOWCTBA
U IPUMEHEHHE.

202 10 ITpon3BOACTBO CEPHON KHUCIOTHI B IPOMBIIIEHHOCTH U IPUMEHEHHE.

203 11 Tect o Teme: «XaabKOT€HbBD».

204 12 OOmast XxapakTepUCTHKa 3J€MEHTOB V TpyNNbl INIABHOW MOATpYyNIbl. A30T, HaXOXKIECHUE B
pUpOJIe, TOJTYIeHNE, XUMUYECKHIE CBOWCTBA M TPUMEHEHHE.

205 13 AmMMuak. Xumudeckue cpoiictBa. [lomyuenne ammuaka B npomblinuieHHocTH. [IpuMenenue.

206 14 Conn ammonMst. OcOOeHHOCTH UX CBOMCTB. OKCHIBI a30Ta.

207 15 A30THas KUCI0Ta, €€ XUMUYECKHe CBOMCTBA U norydeHue. Conu a30THOM KUCIIOTHI.

208 16 ®dochop u ero coequHeHNs. AJUTOTPOIUS U XUMUYECKHe cBoicTBa docdopa. DochuH.

209 17 Oxcunsl hochopa. Oprodochoprast kuciiota u e€ croiictea. Cot opTohocHOpHON KUCITOTHI.

210 18 Tect no Teme: «2neMeHThl V TpyNbl IIaBHON NOATPYINBI U UX COSIMHEHUS.

211 19 OOmrast XxapakTepucTUKa 37eMeHTOB |V Tpymel I1aBHOM MOArpyMNIibl. YTiaepoa. AJUIOTpONHUs
YTJI€pOJ1a, €ro CBONMCTBA U IPUMEHEHHE.

212 20 Kucnoponneie Heoprannyeckue coenuHeHus yraepona. OKCuabl yriaepoaa, X 0COOSHHOCTH.




CBolCTBa YrOJIbHON KUCJIOTHI.

213 21 CBoiicTBa kapOoHATOB U THApOKapOoHaToB. KpeMHuil u ero coeiuHeHws..

214 22 Tect o teme: «dneMeHThl |V rpynmsl rIaBHOW MOATPYIIBI U UX COCTUHECHHS.

215 23 Ilpakmuueckas paboma Nel4: «IlonyyeHre OKCHIOB HEMETAJUIOB U U3YUYEHHUE UX CBOMCTBY.
216 24 Pemenue 3amay o reme: «Hemerayuisry.

217 25 Ypok-ynpaxHenue 1o reme: «Hemerauisy. Pemenne nenodex npeBpamieHui.

218 26 KonTponbnas padora Ne 8 mo teme: «Hemeramisoy.

219- 27-30 [TpoOueIiit EI'D mo TekcTam mponuibix Jiet

222

Paznen 3. «Xumus B :ku3Hu oomecTBa» (11uyacos)

3.1 Xumus u :xku3Hb (11 yacos)

223 1 XHUMHS ¥ TIPOU3BOJICTBO Jlexius,
JIEMOHCTPAIIHS
IJJAKATOB CO CXEMaMu
XHMM. TTPOU3BOJICTB

224 2 CxeMbl MPOU3BOJICTBA KUCIOT. [ [puHIMIIBI MPOU3BOACTBA

225 3 CxeMmbl IPOU3BOJCTBA YI00PEHU I

226 4 CxeMbl TPOU3BOICTBA METAJIOB

227 5 XHUMHS B CEBCKOM XO35IUCTBE. CooOrienus y4 - cst

228 6 XUMMS 1 DKOJIOTHA. Jlexnus, cooOmeHus
yUanmxcst

229 7 XWMHA ¥ IOBCEIHEBHAS KU3HE YEIOBEKA. Jlekmust ¢ MCIOJB-
3oBanueM KT

230 8 CBs13b XUMHH C APYTUMHU HayKaMmH. Jlexuus, 6ecena,
COOOIIEeHUs Y4 — Csl.

231,232 1 9,10 Pemenne tecToBbIxX 3amannii EI'D

233 11 Tect 110 Teme: «XUMHUSA B )KU3HU 00IIIECTBAY.

3.2 UToroBblii KOHTPOJIb (44acoB )

234 Pa30op u ananu3 tecToBbIX 3aaaHuit popmara EI'D becena, pabGora 'y
JIOCKM, B  THapax,
VH/IMBUTyJIEHO

235 Pa30op u ananu3 TecToBbIX 3anaHuii popmata EI'D becena, pabGora 'y
JIOCKH, B  Tapax,

WHIWBHUIYAJIBbHO




236-
238

Hroroswbiii 3auert (popmar EI'I)

HTtoroBeiit KOHTPOJIb
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