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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenuuu mpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon 10 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uiIbHOrO 0Oy4YeHUsl, MPU3BAHO OOECHEUYUTh O0OIIE0O0pa30BaTENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

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

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCOIUTAHUS U PA3BUTHUS 00YUAIOIIMXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



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

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

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

e JAET METOJIMYECKYI0 MHTEPIPETALMIO IIeJIe U 3aJlay U3y4eHUsl MpeMeTa
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,
METamnpeMETHBIX, TMPEAMETHBIX), 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 yCTaHOBJIEHHOMW 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 YIUIYyOJNEHHOrO U3yYEHHs HamnpaBleH Ha peajiu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wM3yueHHE TMpeaMeTa «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 HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€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 U3yUueHUs 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  XHMHUYECKHX  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  JomojHseTrcs  (HOopMUpOBaHMEM  TpEACTaBICHUM 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 cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeAMeTa 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 HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM I H3Y4YEHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XHUMHs» Ha yriayOJE€HHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. Pemienne
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 e€ Beaylied 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 PalUOHAIBHOTO MPUPOJONOIb30BaHUsA, B (POpMUpPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

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



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CUCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMS SIBJICHUH, UMEIOIINX €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, HCIOJB30BaHUEM 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 JICATEITPHOCTH M IMTOBCEIHCBHOM JKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIEJU U 3a/1a4H, 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 OOYYEHHIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHSI K CaMOOOpa30BaHUI0 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 DKOJOTUYECKOUN KYJIbTYphI, TPUOOPETEHHUE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTIyOJICHHOM
YpOBHE CpeaHero oOImiero oopasoBaHusi, cocraBiseT 272 vacos: B 10 kimacce —
136 gaca (4 yaca B Henento), B 11 kimacce — 136 vaca (4 yaca B HEZIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

OJEeKTPOHHOE CTPOEHHUE aToMa YriepoAa: OCHOBHOE W BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOPHbINA). TUNbl MNEpEeKpbIBAHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkuuonangsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematuueckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIEpUMEHTAIbHBIE METOJbl HW3Yy4YEHHs] BEIIECTB M HX MpPEeBpallCHUN:
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 BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aALNH,
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 ajakeHoB, oOmas (opmyiia, HOMEHKJIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

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

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

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue CBOICTBA apeHOB. XHUMHYECKUE
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 TMpUMEpPEe alKWIbHBIX PAJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

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



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

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa WIENOYHA. B3auMOIelCTBHE IUTAJIOTCHAIIKAHOB C MAarHue€M M ILIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIEBOJAOPOJOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkcuzaa cepedpa(l)), kadecTBeHHOE OOHapyKeHUe
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
YTJIEBOAOPOIOB U FAJIOI€HIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIoOpoaHbIE CBS3M MEXAY MOJIEKYJAMHA CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrnocoObl NOJYyYEHUS U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMEIICHMS, B3aUMOJECHCTBUE C OPraHUYECKUMHU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNMbI H
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



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

KapOoHWIbHBIE COETMHEHMS — ATTBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTMYECKUE psi/ibl alIbJETUI0B U KETOHOB, 00IIas
dopMyna, uzomMepuss U HOMEHKIaTypa. Du3nyeckue CBOWCTBA aNbAETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeanHenns. OKHCIIEHUE albJIEern0B, KAUYECTBEHHBIE PEAKLIMHA HA aJIbJIETUIBI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus n HoMeHknatypa. @u3ndeckue cBOMCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCHOTHL. IloHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMHUTHHOBAsA, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

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

Kupsl. Ctpoenue, puandeckue 1 XUMUYECKHE CBOICTBA KHUPOB: TUAPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OOwas xapakrepucTthka yriaeBoaoB. Kiaccudukanus yrieBoaoB (MOHO-, H-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHOU
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: kpaxman,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUEe 3PUpoB Leutoao3bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



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

A3oTcoaepxaliue OpraiuecKkue coeJuHeHM .

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

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

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

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, peHIeHHWE OHKCICPUMEHTAJIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIUMEPU3ALNN, CPEAHSIS MOJIEKYJIIpHas



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, TMOJUCTHPOJ, MOJUMETHIMETAKpUIAT, TMOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

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

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

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJIEHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

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

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK M TOHSITUH, MPUHATBIX B OTIEIbHBIX MpEeaMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

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

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

buomorus: kierka, opraHu3M, 3KOcHUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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 O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIIA. DHEPreTHUUECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3Mbl 00pa3oBaHUSl KOBAJIEHTHOM CBS3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOKHOCTHM aTOMOB. CBSi3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

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

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

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



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTJICNbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XHMHUYECKOW peaKIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienouHas. Bomopoauelii mokasarens (PH) pactsopa. I'maponus coneit. Peakumn
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C TMOMOILIBI) WHAMKATOPOB, M3YYEHUE BIMSHUSA PA3TUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

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

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoje, COcOObl MOJydeHus, (GU3UYECKUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TOYYCHHS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

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

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbL. OKCHIBI a30Ta. A30THCTast U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ocpopa u ero coenuHeHuil. PochopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbHas kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xuMmudeckre cBoiictBa. Oxcua kpemuusi(lV), kKpeMHHEBas KHCIOTa, CHIUKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTaioB. IlpuMeHeHue MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

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

OO6mast xapakrepuctuka MmeTamioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHYECKHX JJIEMEHTOB. MarHuil W Kajuplui: MoJlydeHue, (u3nuecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIEeCTBA W €ro coeauHeHud. AmQOTepHbIE CBONCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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

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

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Ou3nYECKne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coenuHeHuil. [lomyyenne 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 M3YYEHHsS] BEIIECTB M HX MPEBpaIICHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKE€J€3a C PacTBOPAMH KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenns», «Cepa u e€ coeguHeHUs», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAyYHOTO HCCIEIOBaHUS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl U €ro MOCIEACTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS UM OCHOBHBIC KOMIIOHEHTBI, IHIIEBBIC J00aBKU. Ponbk Xumum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

Pacuéte: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEHIECTB JaHO B BHJE PAcTBOpAa C OMNPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIleCTBIAECTCS Yepe3 MCIOIb30BAaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KJaccu(uKalus, MepuoJIuIHOCTb, HAOIIO/ICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHUE BEIIECTBA, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

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

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

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



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJICKTPOHHAA
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-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYaloOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

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

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronxcss B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

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

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M MpPaBUJIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTb pE3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEOBBIX JOCTIKCHHUSIX COBPEMEHHOM OTEYECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOICH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€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 MPAKTUYECKOMY HM3YUYEHHUIO Mpodeccruil pa3aIuyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH 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 PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

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

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

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

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

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

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

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

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
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 PE3YIBTATHI OCBOCHUS MPOrPAMMBI [0 XHUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeUU(PUKYy METOJOB TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

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

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

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

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

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



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

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUunii;

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

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

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
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 Pa3ITUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeaAMeTHbIe ((pu3nueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B XO0J€ Auajlora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE Y4eOHbIE 1elCTBHS:

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

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUU 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 HOBOTO 3HAHMSI M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl 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€30MacCHOCTH, 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 ¥ IPUPOJHOM CPEAE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHasi M MPOCTPAHCTBEHHAas (TeoMeTphyYecKasi,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH JI. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
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 TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdekThi, opuentantsl | 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 MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH 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:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

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

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

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

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

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

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHUE TPOIYKTOB MepepaboTKH;

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

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



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

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 HAXOXKICHUIO XUMUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ 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 JKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH I1eJ1eCO00pPa3HOT0 TOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y9eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHUPOBO33PEHHUSI U OOIIEd KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

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

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAII, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS AIIEKTPOIUTHUUYECKOW NUCCOIMUAINU, TEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BOXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

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

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

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

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI IEPUOIMYECKOTO 3akoHa J1.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

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

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

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



cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBuil (mpuniui Jle [larensbe);

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

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

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIIPHAST KOHIEHTPAIUS;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO0 JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbID HWHIWKATOPOB, H3yYCHUE BIUSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU [0 BBIIOJHEHUIO J1a0OPAaTOPHBIX XUMHYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoil uHbopMmaiuu, HTepHET u Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 25 bubmmorexa [JOK
https://m.edso00.ru/00ae4270
a¢upsl. XKupbl
bubmuoreka [JOK
. 11
33 YTIeBOTE! https://m.eds00.ru/00ae4270
Hroro mo pazneny 49
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKUCIIOTHL. benku 14 https://m.edsoo.ru/00ae4270
Hroro no pazneny 14
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BrIcOKOMOIEKYISIpHBIE COETUHEHNS 8 bubmmorexa [TOK
' yp 8 https://m.eds00.ru/00ae4270
Htoro no pazneny 8
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuoandeckas cuCTeMa XUMHYSCKHX 11 bubmorexa [IOK
' PHOA https://m.edso0.ru/00ae4270
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 18 1 bubnnorexa [JOK
' BEILIECTB https://m.eds00.ru/00ae4270
bubnuoreka [{OK
1. X 2 1
3 HMHACCKHE peaiiii 3 3 https://m.edso0.ru/00ae4270
Hroro no paszneny 52
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 H 7 1
eMeTAILIRT 3 3 https://m.edso0.ru/00ae4270
bubmmoteka IIOK
2.2 M 33 1 2
TRt https://m.edso0.ru/00ae4270
Hroro 1o pasneny 70
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 14 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/00ae4270
Hroro no pasgeny 14
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jl:;n Tema ypoxka Beero KonrTpoabsubie IIpakTnueckue fl[:;‘?eﬂl/lﬂ :)I;I[()l;l;z?;fenbnme
padoThbI padoThbI pecypenr

[IpenMer 1 3HaUEHHE OPTAHUYECKOI

1 XUMUH, IIPEICTABICHUAE O 1 bubnuoreka [IOK
MHOT000Pa3uu OPTaHUICCKUX https://m.edsoo.ru/00ae4270
COECIMHEHU I
DIEKTPOHHOE CTPOCHUE aTOMa

) yriaeponaa (0OCHOBHOE U BO30YKAEHHOE 1 bubnnorexa [JOK
coctosinus). BanieHTHbIE https://m.edso0.ru/00ae4270
BO3MO>XHOCTH aToMa yriiepoja
XuUMHUYECcKas CBA3b B OPraHUYECKHUX

3 CcoeMHEHUSIX. MeXxaHU3MbI 1 bubmuorexa [{OK
o0pa3oBaHMs KOBAJIEHTHOM CBSI3H, https://m.edso0.ru/00ae4270
CII0COOBI pa3phiBa CBsI3el

4 Teopus cTpoeHUS OPraHUYECKUX 1 bubmmnoreka HOK
coenunennii A. M. byrieposa https://m.edso0.ru/00ae4270
Buapl uzomepuu: cTpykTypHas,

5 MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 bu6muoreka [JOK
3¢ (HeKThl B MOJIEKYJIaX OPraHUuIEeCKIX https://m.edso0.ru/00ae4270
COCIMHEHU I
[Ipencrasnenue o kiaccupUKALNHA U BuGmmorexa LIOK

6 CHUCTEMaTHYEeCKass HOMEHKJIATypa 2

(IUPAC) oprann4ecKkux BEIIECTB

https://m.edsoo.ru/00ae4270
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7 Knaccudukanus peakuuii B Bbu6muotexa [JOK
OpraHN4eCKOM XUMHH https://m.edso0.ru/00ae4270

8 Cucremaru3anus U 0000IICHUE bubmuorexa [IOK
3HAHUM 110 TEME https://m.edso0.ru/00ae4270
AJIKaHbI: TOMOJIOTUYECKUH PS/I,

9 obmas popmysia, HOMEHKIATypa U bubnmnoreka HOK
HU30MEpHs, FJIEKTPOHHOE U https://m.edso0.ru/00ae4270
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT

10 du3nYecKre U XMMUYECKUE CBOMCTBA bubnnorexa [{OK
AJIKaHOB https://m.edsoo.ru/00ae4270
HaxoxneHnue ajikaHOB B IPUPOJIE.

11 CniocoObl TTOTy4eHHs ¥ IPUMCHEHHUE bubmorexa [JOK

i P https://m.edsoo.ru/00ae4270
AJIKaHOB
[uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa U U30Mepus,
bubnunorexa LIOK
12 0COOEHHOCTH CTPOCHHUS U XUMHUYECKUX
. https://m.edso0.ru/00ae4270
CBOMCTB, CIOCOOBI IOJTyYEHUS U
MIPUMEHEHHE
Pemenne pacu€THbIX 3a1a4 Ha
ONPEIEIICHUE MOJIEKYIIIPHOU
OpPMYJIbI OPTaHUYECKOTO BEIIECTBA
13 fo I;aaZCOBmpM IIOJIAIM aTOMOB bubnnorexa LOK
https://m.edso0.ru/00ae4270
3JIEMEHTOB, BXOJISIINX B €r0 COCTaB.
CucremaTu3aius 1 0000IIeHNE
3HAHUH 110 TEME
AJTIKEeHBI: TOMOJIOTUYECKHUN PS,
14 obmas hopmysia, HOMEHKIIATYypa, bubmuoreka [IOK

NEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue MosieKya. CTpyKTypHas U

https://m.edsoo.ru/00ae4270
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UC-TPAaHC-U30MCPUA AJIKCHOB

15 dOu3nvecKkue U XUMUYECKHE CBOMCTBA bubmuorexa [IOK
ankeHoB. [IpaBuino MapkoBHHKOBa https://m.edsoo.ru/00ae4270

16 CriocoOsl MoTydeHus: U IpUMEHEHUE bubmmoreka [JOK
AJIKEHOB https://m.edsoo.ru/00ae4270
[Tpaktuyeckas padora Ne 1 o Teme

17 "[onyuenue 3TUICHA U U3YUYEHUE €T0 bubmmorexa [JOK

. A " YA https://m.eds00.ru/00ae4270
CBOICTB
Pemenne pacu€THbIX 3a1a4 Ha
18 OTIpeIeTICHUE MOJICKYISIPHOU bubmorexa HOK
pel Yp https://m.edsoo.ru/00ae4270
(hOpMYyIIBI OPraHUIECKOTO BEIIECTBA
AJKaZMeHbl: CONPSKEHHBIE,

19 W30JIMpPOBaHHbBIC, KyMYIHPOBaHHBIE. bubnnorexa [JOK
Oco0eHHOCTH AIEKTPOHHOTO https://m.edso0.ru/00ae4270
CTpOEHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX bubmmnoreka HOK
JTUEHOB https://m.edsoo.ru/00ae4270

91 CriocoObl TOTy4eHus1 U TPUMEHEHNE bubmuoreka [IOK
AJIKaJUEHOB https://m.edsoo.ru/00ae4270
ATKVHBI: TOMOJIOTHYECKHM AT,
obmras hopmyta, HOMEHKIIATypa,

22 3neI:III<T E)Hlfoeyn poc aHCTBzIfHOG bubmmorexa [JOK

p pocTp https://m.edsoo.ru/00ae4270
CTPOEHUE MOJICKYJI, (PU3NIECKUE
CBOICTBA

23 XUMHYECKUE CBOMCTBA AJIKUHOB bubmorexa I[JOK

https://m.edsoo.ru/00ae4270

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO bubnmoreka [JOK

CBA3b

https://m.edsoo.ru/00ae4270
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25 CriocoObI MOJTydeHUs: U IPUMEHEHUE bubmmoreka [JOK
AJIKWHOB https://m.edso0.ru/00ae4270
26 Pemenue 3agad: pacu€rsl 1o bubnmnoreka HOK
YPAaBHEHUIO XUMHUYECKOU PEaKLIUU https://m.edsoo.ru/00ae4270
97 CucreMaru3anus 1 0000IIeHHE bubnunoreka LIOK
3HAHUM MO TeMe https://m.edsoo.ru/00ae4270
ApeHbl: TOMOJIOTUYECKUH psJl, 00111as
opMyJia, HOMEHKJIATypa.
28 gnIe)KTy OHHOE U I OCTyp AQHCTBEHHOC bubmmorexa [IOK
p poctp https://m.edso0.ru/00ae4270
CTpOEHHE MOJIEKYJ OeH30I1a U
TOJIyoJa, UX (PU3NYECKUE CBOWCTBA
29 XUMHYECKHE CBOMCTBA apEHOB: bubmmoreka [JOK
peaKkuu 3aMeICHUS https://m.edso0.ru/00ae4270
XHUMHUYECKUE CBOWCTBA APEHOB:
30 CaKIIMH MPUCOCINHEHUS, OKUCIICHUE bubmorexa HOK
peaxtl p A ’ https://m.eds00.ru/00ae4270
TOMOJIOTOB O€H301a
31 Oco0EHHOCTH XUMHUYECKHX CBOWCTB bubnuoreka [{OK
CTUpOJIa https://m.edsoo.ru/00ae4270
Pemenne pacu€THbIX 3a1a4 Ha
32 omnpeeIeHue MOJIEKYISIpHON bubmorexa LOK
peat YAp https://m.edso0.ru/00ae4270
(hOpMyIIbI OPraHUYECKOTO BEIECTBA
33 CriocoOblI TOTy4eHUsT U IPUMEHEHNE bubnuotexa [JOK
apeHoB https://m.edso0.ru/00ae4270
I'eneTnyeckas CBSI3b MEKAY
34 a3JIMIHBIMH KJIaCCaMH bubmorexa HOK
P https://m.edso0.ru/00ae4270
YTJIEBOJIOPOIOB
35 Pacuérel 10 ypaBHEHUSAM XUMUYECKUX bubnuorexa [IOK

peakuuii. CucreMaTusanus u

https://m.edso0.ru/00ae4270
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000011EHHE 3HAHUN 110 TEME

36 [Tpuponusiii ra3. [lomyTHbie bubnmnoreka HOK
HE(TSHBIE ra3bl https://m.edsoo.ru/00ae4270
37 KameHHbIi1 yroap U IpOIyKThl €T0 bubmmoreka [JOK
nepepadboTKu https://m.edso0.ru/00ae4270
Hedtb u ciocoOb1 €€ mepepaboTKy.
38 [TpuMmeHeHHEe TPOYKTOB MEpepadoTKH bubmorexa OK
p POAYK pep https://m.edsoo.ru/00ae4270
HetH
I'eHeTnyeckas CBSA3b MEKIY
39 A3JTMYIHBIMU KJ1acCaMu bubmorexa [JOK
P https://m.edsoo.ru/00ae4270
YIJIEBOI0POIOB
["anorenonpon3BoaHbIE
40 YTIIEBOJIOPO/IOB: AJIEKTPOHHOE bubnnorexa [JOK
CTPOECHUE; PEAKIIUU 3aMEILCHUS https://m.edso0.ru/00ae4270
rajoreHa
JleicTBHE 1Ien04Yer Ha
41 raJIOreHIIPON3BOIHBIE. bubmuoreka [IOK
B3anmoneicTere TMrajoreHaakaHoB ¢ https://m.edso0.ru/00ae4270
MarHueM U IUHKOM
42 CucremaTu3aius 1 0000IIeHNE bubmmoreka [JOK
3HaHU# no pazneny "Yriaerogopoas” https://m.edso0.ru/00ae4270
43 KonTponbnas pabora no teme bu6muoreka [JOK
"Yraesogopobr" https://m.edso0.ru/00ae4270
[IpenenpHBIE OTHOATOMHBIEC CITUPTHI:
TOMOJIOTUYECKHH psiJi, o01as
bubnunorexa LIOK
44 dhopmyna, CTpoeHHE MOJICKYII,

M30MepHsi, HOMEHKJIATYpa,
kinaccudukanus, puznyeckue

https://m.edso0.ru/00ae4270
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CBOMCTBA

XHUMUYECKUE CBOMCTBA MPEACIbHBIX bubnmnoreka HOK

45
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/00ae4270
CriocoOsl MoTydeHus: U IpUMEHEHUE bubmmoreka [JOK

46
OJIHOATOMHBIX CITUPTOB https://m.edso0.ru/00ae4270
[IpocTeie 3¢upbl: HOMEHKIIATYpa U

47 I/Iii)Me us (3))0(1))66HH00TI/1 (1)H3Zzec1<nx bubmmorexa LIOK

pH, . https://m.eds00.ru/00ae4270
Y XUMHYECKUX CBOWCTB
MHOroaromMHsbl€ CIIMPTHI:
48 ATWJICHTJINKOJIb U TIIUIEPHH, UX bubmmorexa [JOK
HepH, . https://m.eds00.ru/00ae4270
(bu3nyecKre U XUMUICCKIE CBOHCTBA

49 CriocoOsl MoTyueHus: U IpUMEHEHUE bubnnorexa [JOK
MHOT0aTOMHBIX CITUPTOB https://m.edsoo.ru/00ae4270
@eHOJI: CTPOCHUE MOJIEKYIIBL,

50 ¢uznyeckue cBorcTBa. TOKCUUYHOCTh bubmorexa LOK

' https://m.eds00.ru/00ae4270
¢denona
bubmmoteka IIOK
51 XumHueckue cBoicTBa (heHomna
¢ https://m.edsoo.ru/00ae4270

59 CriocoObl ToTy4eHus1 U TPUMEHEHNE bubmuoreka [IOK
¢denona https://m.edso0.ru/00ae4270
[IpakTuueckas padora Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe bubmmorexa [IOK

P A https://m.edso0.ru/00ae4270
"CnupTsl 1 (peHoIb"

54 Cucremaru3anus u 0000IICHIE bubmuoreka [{OK
3HaHUM 110 TEME https://m.edso0.ru/00ae4270
AJBIETHIBI M KETOHBI: 3JICKTPOHHOE

. but6mmoreka [IOK

95 CTpOEHUE KapOOHMIIbHOW TPYIIIIBL;

TOMOJIOTHYECKHUE PSJIBI, 001I1as

https://m.edsoo.ru/00ae4270
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dopmyia, n3oMepust U HOMEHKJIATypa

56 AJBIEruIpl ¥ KETOHBI: (PU3HUECKHE bub6numoreka [IOK
CBOMCTBA; pEaKklMK IPUCOCIUHEHUS https://m.edsoo.ru/00ae4270
57 Peaknuu oxkucieHUS U KaueCTBEHHBIC bubnunoreka LIOK
peaKUU aJIbIETUIOB U KETOHOB https://m.edso0.ru/00ae4270
58 CriocoObI MOJTyYeHUs AJIbJICTHIOB U bubmmoreka [JOK
KETOHOB https://m.edso0.ru/00ae4270
OIHOOCHOBHBIE IIpe/ICIbHBIC
59 KapOOHOBBIC KI/ICJII())TI)I 0COOCHHOCTU bubmorexa [JOK
P ’ https://m.eds00.ru/00ae4270
CTPOCHHMS KX MOJICKYJT
W3omepust 1 HOMEHKIIATypa
60 KapOOHOBBIX KHCIIOT, MX (DU3UYCCKHC bubmorexa HOK
pu ’ https://m.edsoo.ru/00ae4270
CBOMCTBa
61 XHUMUYECKUE CBOKMCTBA MPEAECTBHBIX bubmmoteka IIOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edso0.ru/00ae4270
Oco0eHHOCTH CBOMCTB MypaBbUHOMN
62 KUCIIOTEL. MHOTr0o0o0Opa3ne KapOOHOBEIX bubmorexa [JOK
' P P https://m.edso0.ru/00ae4270
KHCJIOT
OCoOEHHOCTH CBOMCTB:
HEMNpeIeTbHBIX H aPOMaTHICCKUX
63 KapOOHOBBIX, TMKAPOOHOBBIX, bubmuoreka [IOK
TUIPOKCUKApOOHOBBIX KHCIIOT. https://m.edsoo.ru/00ae4270
[IpencraBuTeH BHICIIHX KaPOOHOBBIX
KHCJIOT
64 [ToHsiTHE O MPON3BOAHBIX KAPOOHOBBIX bubmuoreka [IOK
KHUCIIOT https://m.edsoo.ru/00ae4270
65 CriocoOsI MoTydeHus: U IPUMEHEHUE bubmuoreka [IOK

KapOOHOBBIX KHUCIOT

https://m.edso0.ru/00ae4270
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CrnosxxHbie 3(hUPBI: TOMOJIOTHYECKUN

66 psn, obmmas hopmysa, H30MepHs U bubmmorexa [JOK
https://m.edsoo.ru/00ae4270
HOMEHKJIaTypa

67 du3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
3¢upoB https://m.edso00.ru/00ae4270
Pemenue pacué€THbIX 3a71a4: MO

68 YPaBHEHHUIO XUMHYECKON peakinu, Ha bubnnoreka [JOK
ONPEACIICHUE MOJIEKYIISIPHON https://m.edsoo.ru/00ae4270
(hOpMYyIIBI OPraHUIECKOTO BEIIECTBA
[IpakTuueckas paborta Ne 3. Pemenue

69 AKCIIEPUMEHTATBHBIX 3a/a4 10 TeMe bubnnorexa [JOK
"Kap6oHoBbie kucnoThl. ClI0XKHBIE https://m.edsoo.ru/00ae4270
s¢upsr”

70 XKupsr: crpoenue, pusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA (THIPOIU3) https://m.edso0.ru/00ae4270
Oco0eHHOCTH CBOMCTB KUPOB,

71 coJiepKalInX OCTaTKUA HETIPEACIbHBIX bubmorexa HOK

https://m.edsoo.ru/00ae4270
KHUPHBIX KUCTOT. JKupsl B mpupoe
Mpbuta Kak COJIM BBICITUX KapOOHOBBIX

79 KHCJIOT, KX MOIOIIEE JECHCTBHE. bubnmorexa LIOK
TloHsaTHe 0 CHHTETHYECKUX MOIOIINX https://m.edsoo.ru/00ae4270
cpenctBax (CMC)

['eneTnueckas cBs3b yriaeBOAOPOIOB U
73 Kncnoponconepmamlﬁ OpFaHI/IIzIeCKI/IX bubmmorexa [IOK
https://m.edso0.ru/00ae4270
BEIIIECTB

74 Pacuétel 10 ypaBHEHUSAM XUMUYECKUX bu6muoreka [JOK
peakuuii https://m.eds00.ru/00ae4270

75 Cucremaruzanus 1 00001eHmne but6mmoreka [IOK
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3HAHUH 10 TEME

https://m.edso0.ru/00ae4270

OO61as xapakTepucTUKa YIrIeBOI0B U

bu6nuoreka [IOK

76 KJIacCU(UKALUS YTIeBO0B (MOHO-,
Qurcanns yr A0B ( https://m.edsoo.ru/00ae4270
JTU- U TIOJTUCaXapU/Ibl)
77 Mounocaxapubl: puznueckue bubmmoreka [JOK
CBOMCTBA U HAXOXJECHUE B IPUPOJIC https://m.edsoo.ru/00ae4270
78 [IpumeHeHue I0K03bl, €€ 3HaUCHUE B Bu6moteka [JOK
YKU3HENEATSIIbHOCTH OpraHnu3Ma https://m.edsoo.ru/00ae4270
Hcaxapupl: caxapo3a, MaabTO3a U
79 faKTosap Haxox e}I;I/Ie B IIPUPOJIC U bubmmorexa [JOK
' A prpoa https://m.edso0.ru/00ae4270
MIPUMECHECHHE JHCaXapHIOB
[Tonucaxapumpl: CTpoeHHE
80 MaKpOMOJICKYJI, (PU3NUECKHUE U bubmorexa HOK
p i : https://m.eds00.ru/00ae4270
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
81 ITonsaTHe 06 NCKYCCTBEHHBIX bubmmnoreka HOK
BOJIOKHAX https://m.edsoo.ru/00ae4270
Pemrenne pacueTHsIX 3aa4 Ha
82 ONpeAesIeHUE JOJIM BbIX01a MPOAYKTa bubmuoreka [IOK
peaKuru OT TEOPETUUECKH https://m.edso0.ru/00ae4270
BO3MOYKHOTO
83 Cucremaruzamus 1 00001eHmne bubnmorexa LIOK
3HAHUM MO pazaeny https://m.edso0.ru/00ae4270
KonTponbHas pabota mo Teme
84 "Kucnoponacoaepxkamiue bubmmorexa [IOK
P P " https://m.eds00.ru/00ae4270
OpPraHUYECKUE COCTUHCHHS
AMUHBL: K1accuuKanms, CTpoeHue
but6mmoreka [IOK
85 MOJIeKYJI, o0m1ast hopmyia, usomepus,

HOMEHKJIaTypa 1 (pusnueckue

https://m.edso0.ru/00ae4270
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CBOMCTBA

XUMHYECKHAE CBOMCTBA

bub6numoreka [IOK

86
ann(paTHIECKUX aMHUHOB https://m.edsoo.ru/00ae4270
AHWINH: CTPOCHUE aHWIINHA,
87 0COOCHHOCTH XUMHUYECKHX CBOICTB bubmmorexa LIOK
https://m.edsoo.ru/00ae4270
aHWINHA
CriocoObl 1osTy4yeHus: ¥ IPUMEHEHUE Bu6moteka [JOK
88
anudaTuyecKux aMHMHOB https://m.edso0.ru/00ae4270
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
89 n3zomepusi, pusnyecKre CBOMCTBA. bubnuoreka [IOK
OTtnenbHBIC IPEACTABUTENH Ol https://m.edso0.ru/00ae4270
AMUHOKHCIIOT
XUMUYEeCKHEe CBOMCTBA aMUHOKHCIIOT,
uX OMOJIOTUYECKOE 3HAUCHUE bu6nmorexa LIOK
90
aMUHOKHCIIOT. CUHTE3 U THJIPOJIN3 https://m.edsoo.ru/00ae4270
MIENTHIOB
o1 benku kak npupogHbIE OIUMEDHI; bubmuoreka [IOK
CTPYKTYpbI O€JIKOB https://m.edsoo.ru/00ae4270
bu6mmoteka IIOK
92 XUMUYeCcKHe CBOMCTBA OEITKOB
https://m.edso0.ru/00ae4270
A3zoTcoaepxaiiue
93 reTePOLUKINYECKIE COCTUHEHNUS. bubnmorexa LIOK
HyxkiienHoBBIE KUCTIOTBI: COCTaB, https://m.edsoo.ru/00ae4270
CTpOEHHE U OMOoJoTHYeCcKas poilb
[IpakTuueckas padborta Ne 4. Pemenue
94 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnuotexa [JOK

"A30TcoieprKaliie OpraHn4ecKue
coequHeHus"

https://m.edso0.ru/00ae4270
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[Tpaktuyeckas padora Ne 5. Pemenue

AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe bubmmoreka [JOK
95 " 1
Pacno3naBanue opraHuuecKux https://m.edso0.ru/00ae4270
coenuHeHun"
KonrponsHas pabora o Teme
96 " A30TCoIepIKaIe OpraHnIecKue 1 bubmmorexa [JOK
P2 P https://m.eds00.ru/00ae4270
COCIMHCHHS
OcCHOBHBIE TIOHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUIN U 1 bubnnorexa [JOK
METOJBI UX CUHTE3a — https://m.edsoo.ru/00ae4270
MOJIMMEPU3AIUS Y TTOJIMKOHICHCALIHS
IInactmaccel. Y Tunuzanus u bubnuoreka [{OK
98 1
nepepaboTKa IIacTuKa https://m.edsoo.ru/00ae4270
99 DnacToMepbl: HaTypaJlbHbBIN 1 bubmuoreka [IOK
CUHTETUYECKHE Kayyyku. Pe3una https://m.edsoo.ru/00ae4270
Boisiokna: HarypanbHbIE,
100 HCKYCCTBEHHBIC, CHHTCTUICCKUE 1 bubmmorexa [OK
y ’ ’ https://m.edsoo.ru/00ae4270
[TonuMepsl cienuanTbHOTO Ha3HAUYCHUS
[IpakTuueckas padora Ne 6. Pemenue
101 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME 1 bubnmorexa LIOK
"Pacnio3HaBaHue miaacTMacc u https://m.edso0.ru/00ae4270
BOJIOKOH"
O060061IeHre U cucTeMaTH3alus
102 M3y4EeHHOTO MaTepHalia 1o TemMe 1 bubmmorexa [IOK
" v P " https://m.eds00.ru/00ae4270
BricokoMoneKyIsipHbIE COCTUHEHHS
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Jlara nudpoBbie
Tema ypoxa Konrpoabnbsie IIpakruueckue p
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX sIIep. 5 bubmuoreka [{OK
Xumuueckuit axeMenT. M30Tomnsl https://m.edso0.ru/00ae4270
CrtpoeHne 3IIeKTPOHHBIX 000JI0YeK Bbu6mmotreka [IOK
2 1
aTOMOB, KBaHTOBEIC UMCJIIa https://m.edsoo.ru/00ae4270
3 Kiaccupukanuss XuMHU9IeCKux 5 bubnnoreka [JOK
3JIEMEHTOB (S-, -, d-, f-a;1eMeHThI) https://m.edsoo.ru/00ae4270
4 Pacnipenenenue 31€KTPOHOB 1O 1 bubnnoreka [JOK
aTOMHBIM OpOUTAISAM https://m.edsoo.ru/00ae4270
DNEeKTpOHHBIE KOH(PUTYpaAIUA aTOMOB
5 3JIeMe11;)TOB B OCHO];ll)-ION}III:/I 2 bubmorexa LOK
n https://m.edso0.ru/00ae4270
BO30YKIAEHHOM COCTOSIHHH
6 DIeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 bubnnorexa [JOK
DIEeKTPOOTPULIATETLHOCTh https://m.eds00.ru/00ae4270
[lepronnueckuii 3aKOH U
[Iepuoanueckas cucteMa XUMHUYECKUX
7 snemenToB JI. 1. Menpeneena, cBsI3b C 1 bubmorexa HOK
N M ’ https://m.eds00.ru/00ae4270
COBPEMEHHOM TeOpUeH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 9 bubmmoreka [JOK

UMU TPOCTHIX U CIOXKHBIX BEIIECTB MO
rpynmnam u nepuojam

https://m.edso0.ru/00ae4270
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CucreMmarusanus U 0000IEHUE 3HAHUN

bubnunorexa LIOK

| 10 TeMe https://m.edsoo.ru/00ae4270
Buapl xumuueckoii cBa3u. MexaHu3Mbl

10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBA3b. https://m.edsoo.ru/00ae4270
MexMoneKyaspHble B3aUMOAEHCTBUS
BasieHTHOCTD 1 BaJIEHTHBIE

11 BO3MOYKHOCTH aTOMOB. CBSI3b bubnuoreka [IOK
AJIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/00ae4270
FE€OMETPUUECKUM CTPOCHUEM

12 [IpencraBieHrst 0 KOMIUIEKCHBIX bu6nmorexa LIOK
COEIMHEHUSIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/00ae4270
BemectBa MoJIeKyaspHOTO U

13 HEMOJIEKYJIIPHOIO CTPOEHHUs. THIIbI bubmmnoreka HOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/00ae4270
BELIECCTB
[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.

14 ITpencraBieHne 0 KOJUIOUIHBIX brbmmorexa LTOK

https://m.edsoo.ru/00ae4270

pacTBOpax
WctunHbIe pacTBOPHI: HACHIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmorexa [TOK

https://m.edsoo.ru/00ae4270

Kpucrannoruapatet

16 CriocoObI BEIpayKEHUST KOHIICHTPAITUT bubmmnoreka [JOK
pacTBOpPOB https://m.edsoo.ru/00ae4270
Pemenue 3amau ¢ ucnosb30BaHUEM

17 TIOHATHH ""MaccoBast 10715 but6mmoreka [IOK

nn

pacTBOpEHHOTO BeliecTBa', "MoJIsipHas
KOHLeHTpauus"

https://m.edso0.ru/00ae4270
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18 Knaccudukanus 1 HOMEHKIIaTypa bubnunorexa LIOK
HEOPraHUYECKUX BEUIECTB https://m.edso0.ru/00ae4270
19 CucremaTtu3anus 1 0000ICHUE 3HAHUMA bubmuorexa [IOK
10 TEME https://m.edsoo.ru/00ae4270
KonTponbhas pabota no remam
"Ctpoenue aroma. [lepuonnueckuii
20 3akoH U [lepuoanueckas cucrema bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. 1. https://m.edsoo.ru/00ae4270
Menneneesa", "CtpoeHue BelecTna.
MHuoroo6pasue BemecT"
Knaccudukanus XuMHIECKUX peakiuuit
B HEOPraHUYECKOM U OpraHNYecKOin
21 XUMHUU. 3aKOH COXpPaHEHUSI MaCChI bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAHEHHUS U https://m.edso0.ru/00ae4270
MIpEBpAILCHHS DHEPTUU TIPU
XUMHUYECKUX PEaKIUIX
TennoBble 3¢ (HeKThl XUMUYECKUX
22 peakuuii. Tepmoxumudeckue bubmmorexa LIOK
https://m.edso0.ru/00ae4270
ypaBHEHUS
Brruucnenus no ypaBHEHUSIM
23 XUMUYECKUX PeaKui u bubnnorexa [JOK
https://m.edso0.ru/00ae4270
TEPMOXUMHUYECKUM YPaBHECHUSIM
CKOpOCTh XUMHUYECKOH peaKkInu, eé
24 3aBI/II::I/IMOCTL oT pa3J11/1q}:ILIX (baxTopoB. bubnmorera LOK
https://m.edso0.ru/00ae4270
Karanu3 u xaranuzatopsl
25 ['oMoreHHbIe ¥ reTeporeHHbIE PeAKIUN Bubmmorexa [IOK
https://m.edsoo.ru/00ae4270
26 [IpakTrueckas padora Ne 1 mo Teme bubmuoreka [IOK

"BausiHMe pa3NUYHbIX (GaKTOPOB Ha

https://m.edsoo.ru/00ae4270
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CKOPOCTh XUMHUYECKOM peakiuu"

OO6patumbie 1 HEOOpATUMBIE PEAKITHH.

bub6numoreka [IOK

27
XHUMHYECKOE PAaBHOBECHE https://m.edsoo.ru/00ae4270
[TpakTrueckas padora Ne 2 o Teme
28 "BiusiHue pa3nudHbIX GakTopoB HA bubmmorexa [JOK
P P " https://m.eds00.ru/00ae4270
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHS
DIEKTPOTUTHYCCKAST TUCCOIIUAITHS.
29 CI/IJ‘ILHI;Ie U ca0bIe JICKTPOTUTHI bubmmorexa [JOK
p ’ https://m.edsoo.ru/00ae4270
Cremnenp AuCCOIUAINH
Honnoe npousseaenue Boasl. Cpena
30 BOJTHBIX :CTBO (I)IB Bono I{o HLII:‘/’I " bubmorexa HOK
g p POB. DOAOPOA https://m.edso0.ru/00ae4270
nokazatenb (pH) pactBopa
I'maponus cosneit. Peakiuu,
31 MIPOTEKAOIINE B PACTBOPAX bubmmorexa [JOK
P m P P https://m.edso0.ru/00ae4270
JIIEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme
32 "XUMHUYECKUe peakiiuu B pacTBOpax bubmorexa HOK
P B P P https://m.eds00.ru/00ae4270
AIEKTPOIIUTOB
OKHCITUTENTEHO-BOCCTAaHOBHUTEIHHBIC
33 eakiu. Baxuenime oKuCIuTe Im u bubmorexa LOK
PCAKIHH. https://m.edso0.ru/00ae4270
BOCCTaHOBUTEIH
34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bu6muoreka [JOK
HOHHOTO) OanaHca https://m.eds00.ru/00ae4270
35 DIIEKTPOIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIILIECTB https://m.edsoo.ru/00ae4270
36 Pemenue 3a1a4 pa3nuvIHBIX TUIIOB bubmorexa OK
AP https://m.eds00.ru/00ae4270
37 Pemienue 3agau pa3auyHbIX TUIIOB bubnmoreka [JOK
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https://m.edso0.ru/00ae4270

CucreMaru3anus 1 0000IIeHIe 3HAHU I bubnunoreka LIOK

38 n n
1o TeMe "XUMHUYECKUE peakinu https://m.edso0.ru/00ae4270

39 KontponpHast pabora o Teme bubnuoreka [JOK
"Xumuueckue peakuu" https://m.edsoo.ru/00ae4270
[TonoxeHne HEMETAIIOB B
[Tepuoamnueckoit cucreMe XUMHYECKUX

40 snemenToB JI. 1. Menaeneesa u Bubmiorexa OK

T https://m.edso0.ru/00ae4270
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
®u3nyecKue CBOKMCTBA HEMETAILIIOB
AmnoTponusi HeMeTauIoB (Ha puMepe
41 KHCJIOPOJIa, cepbl, hocdopa u bubmorexa HOK
POAd, CEpEL, P https://m.edso0.ru/00ae4270
yriaeposa)

42 Bonopona: nonyyenue, Gpusndeckue u bubmmnoreka HOK
XUMUYECKHE CBOUCTBA. ['mapuasl https://m.edsoo.ru/00ae4270
lanorensl: HaXOXACHHUE B IPUPOJIC,

43 CHOCOOBI ONyYeHUS, PUIUICCKUE U brbmmorexa LTOK

. https://m.eds00.ru/00ae4270
XUMHUYECKHUE CBOMCTBA
I"anorenoBogopoael. Baxkueiiiue
44 KHCIIOPOJICOIEPKAIINE COSTUHEHUS bubmmorexa [JOK
poACOLepHaIl g https://m.edsoo.ru/00ae4270
raJOreHOB
JlabopaTopHbIie U IPOMBIILICHHBIC

45 CIoCcOOBI TOTy4YEHUS TaJIOTEHOB. bubnmnoreka [JOK
[IpuMeHeHue rajJoreHoB u ux https://m.edsoo.ru/00ae4270
COeTMHEHNN
[Ipaktudeckas padora Ne 4. Pemenue

but6mmoreka [IOK
46 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

"T"amoreusr"

https://m.edso0.ru/00ae4270
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Kucnopon: naboparopHsie u
HPOMBIIIICHHBIE CIIOCOOBI MOJTYUCHHS,

bubnunorexa LIOK

47
bu3HYecKre U XUMHUYECKUE CBOMCTBRA. https://m.edso0.ru/00ae4270
O3oH. [IpuMeHeHue Kuciaopoaa U 030Ha

bubnunorexa LIOK
48 (0] e
HOMIGL 1 HEpORCHAR https://m.eds00.ru/002e4270
49 Pemenue 3aga4 pa3nu4yHBIX TUIIOB bubmorexa HOK
A&t p https://m.edso0.ru/00ae4270
Cepa: Hax0XKICHUE B IIPUPOJIE,
50 CH(I;)COGLI MTOTYYEHUS ;H?EI‘ICCKI/IG u bubmmorexa [JOK
yi 7 https://m.edsoo.ru/00ae4270
XHMHYECKHUE CBOMCTBA
bubnunoreka LIOK
51 CepoBozopoa, Cynb@uabl
POBOZOPOLL, CY LU https://m.edso0.ru/00ae4270
Kucnopoaconeprkaniiue CoeTMHEHHS
52 cepbl gCO6CHH1:2)CTI/I CBOMCTB CEpHOM bubmorexa LOK
PBI- p https://m.edso0.ru/00ae4270
KHCJIOTBI
[IpakTuueckas padbora Ne 5. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 3a1a4 110 TEME bubmorexa [JOK

" P . | https://m.eds00.ru/00ae4270
Cepa u e€ coeMHEeHHs
A30T: HaXOXJACHUE B IPUPOJIC,

54 CIOCOOBI OJTydeHUsI, PU3NUECKHE U bubnmnoreka [JOK
XHUMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/00ae4270
HUTPHUIBI
Kucnopocoaepkanue CoeTMHCHHUS

55 azora I())CO6GHIfOCTI/I CBOMCTB a30THOU bubmorexa HOK

i https://m.eds00.ru/00ae4270
KHCJIOTBI
56 [Ipumenenue a3oTa ¥ €ro COeIMHEHUN. bu6muotexa [JOK

A3oTHBIE y1OOpeHHs

https://m.edso0.ru/00ae4270
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docdop: HaAXOKAESHUE B IPUPO/IE,
CIOCOOBI MOJTydeHHUsI, PU3NUECKHE U

bubnunorexa LIOK

57
xuMuueckue cporictBa. dochubr u https://m.edsoo.ru/00ae4270
dbochun
Oxcunpl dhocdopa,

58 docho c((i)) e(bxcz ne kuciotel. Conu bubmmorexa [JOK

peoACIRaIl ' https://m.eds00.ru/00ae4270
(hochopHO KHCIIOTHI

59 [Tpumenenne dhocdopa u ero bubnuoreka [IOK
coequnenuii. dochopHsie ynoopeHus https://m.edsoo.ru/00ae4270
[TpakTuueckast pabota Ne 6. Pemenue

60 9KCIIEPUMEHTANIBHBIX 3a/a4 10 TeME bubmmorexa [JOK

P A https://m.edsoo.ru/00ae4270
"A3zot u pochop u ux coenuHEHU"
VYrnepoa: HaX0XIeHUE B MPUPOJIE,

61 JIOTPONHbIE MOAU(UKALINY; bubmmnoreka HOK
dbuznyecKkrue 1 XUMHUYEeCKHe CBONCTBA, https://m.edso0.ru/00ae4270
MpUMEHEHUE
Oxcup yriaepoga(ll), okcng

62 ne oyZ(I\f) (OJ'I)LHa}I KHCIIOTa U €€ brbmmorexa LTOK
yrepon - YT https://m.edso0.ru/00ae4270
conu

63 Pemenue 3a1a4 pa3TuIHBIX THIIOB bubmorexa LOK

A8t p https://m.edso0.ru/00ae4270
Kpemunii: HaxoXAeHUE B IPUPOIL,
64 cr?oco(im 0TI e:III/ISI qmsnzefm):e " Bubmmorexa [IOK
i L https://m.eds00.ru/00ae4270
XUMHUYECKHE CBONCTBA

65 Oxkcua kpemuausi(1V), kpemaneBas bubmmoreka [JOK
KHUCJIOTA, CUJIUKAThI https://m.edso0.ru/00ae4270

66 [IpumeHeHne KpeMHus U €ro bu6muotexa [JOK

coenuHeHuil. CTEKI10, €ero MoJydeHue,

https://m.edso0.ru/00ae4270
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BHUBI CTCKIIA

67 Pemenne 3amay pa3InyHbIX TUIIOB bubnnorexa LHOK
lad p https://m.eds00.ru/00ae4270
68 CucremaTtu3anus 1 0000ICHUE 3HAHUMA bubmuorexa [{OK
o teme "Hemeramnner" https://m.edsoo.ru/00ae4270
69 KoHTponbHas pabota 1o teme bubnmnoreka HOK
"HemeTamnsr" https://m.edsoo.ru/00ae4270
AHanu3 pe3ynbTaToB KOHTPOJIbHON Bu6mmoteka [IOK
70
paboThI, KOPPEKIIHS OIMHUOOK https://m.edso0.ru/00ae4270
TTonoxxenne MeTaJIOB B
[Teproauieckoi CUCTEME XUMHUYECKHIX
71 aiieMeHTOB. OCOOEHHOCTH CTPOEHUSA buGnuorexa [IOK
) p https://m.edsoo.ru/00ae4270
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAJLIOB
OO6mue ¢puznueckre CBOMCTBa
72 MmeraioB. [IpuMeHeHne MeTaNIOB B bubnnorexa [TOK
- 1P https://m.edsoo.ru/00ae4270
OBITY U TEXHUKE
73 CmuaBsl MetauioB. Kopposust bubnnorexa [JOK
METAaJIIIOB https://m.edsoo.ru/00ae4270
74 Pemenue 3amau pa3nuUHbBIX THIIOB Bubmorexa IOK
Aatp https://m.edsoo.ru/00ae4270
DIIEKTPOXUMUUECKUHN PSIIT HAIPSOKEHUI
75 MeTaJ'IJl'iOB Oo6mue cnolz:oI(lSLI H(I;)J'I €HUS bubmmorexa TIOK
- oot i https://m.edso0.ru/00ae4270
METAJLIOB
OO6mas xapaktepuctuka MetayioB |A-
76 rpymsl llepruoauyeckoin cucteMsl bu6muoreka [JOK

XUMUYECKHX 1eMeHTOB. Harpuii n
KaJIMii: oiy4yeHue, pusnueckue u

https://m.edsoo.ru/00ae4270
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XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC
IMPOCTBIX BEIIECTB U UX COCI[I/IHGHI/Iﬁ

Oo6mas xapakrepuctuka metamioB |1A-
rpymsl llepruoauyeckoi cucrteMsl
XAMHYECKHUX 3JIEMEHTOB. Maruui u

bubnunorexa LIOK

77
KaJbIUi: OTy4YeHue, (PU3NIecKue u https://m.edso0.ru/00ae4270
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCIMHEHUN
JKEcTKOCTh BOABI U CITOCOOBI €& bubmuoreka [{OK
78
YCTpaHEHHUS https://m.edso0.ru/00ae4270
79 AnoMuHU#: ony4yeHue, pusndeckue u bubnuoreka [IOK
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00ae4270
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUIPOKCHUJIA ATIFOMUHHS, bubmmoteka IIOK
TUIPOKCOKOMIUIEKCHI aJIFOMUHHUS, UX https://m.edsoo.ru/00ae4270
MIPUMEHEHUE
81 Pemenue 3amay pa3nuUHBIX THIIOB bubnmorexa IOK
P https://m.edso0.ru/00ae4270
[Tpaktuyeckas padora Ne 7. Pemenue
82 SKCHEPUMEHTAIBHBIX 3324 110 TEME brbmmorexa LIOK
. P " https://m.eds00.ru/00ae4270
MerTasl TIIaBHBIX TOATPYIIT
OO0m1as XxapakKTepUCTUKA METAILTIOB
83 no0ouHbIX noarpynn (b-rpymnm) bu6muoreka [JOK
[leproanueckoi cuCTEMbl XUMUYECKUX https://m.edso0.ru/00ae4270
AJIEMEHTOB
Du3nYECKUe U XUMUYECKUE CBOMCTBA
. bubnuotexa [JOK
84 XpOMa U €ro COeAMHEHUH, UX

MpUMEHEHUE

https://m.edsoo.ru/00ae4270
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Baxwuelime coelMHEHNS] MapraHia.

85 Ile HaT KaJIWs, €ro buGnuorexa [IOK
MaHra
p ’ https://m.eds00.ru/00ae4270
OKUCJIUTEILHBIE CBOMCTBA
dusuyeckue U XUMUYECKHUE CBOMCTBA
86 J)Kkenesa u ero coenuaennii. [lonyuenue buGnuorexa [IOK
j1e3a u .
& ya https://m.eds00.ru/00ae4270
Y TIPUMEHEHUE CIUIABOB JKeJe3a
Ddusnyeckre 1 XUMUYECKUE CBOIICTBA
87 N I bubmuoreka [{OK
HUM, UX
MEJH 1 €e CoCIIH ’ https://m.edsoo.ru/00ae4270
IPUMCHCHUE
Ddusnyeckre 1 XUMUYECKUE CBOIICTBA
88 IIMHKA U €r0 COeAUHEHUH, NX bu6nmorexa LIOK
npuMeHeHue. ['uapoKCOKOMIUIEKChI https://m.edsoo.ru/00ae4270
LIUHKA
[Ipaktrueckas padora Ne 8. Pemenne
89 . HTaJ'Ir;HBIX 3a7a4 10 TEME bubnmorexa HOK
KCIIEPUM
JKCIIEPIME a https://m.edsoo.ru/00ae4270
"Mertaibsl HOOOYHBIX oArpymmn"”
90 P agad pa3IndyHbIX TUIIOB bubmorexa LOK
[IEHU
CHICHHE 33134 p https://m.edsoo.ru/00ae4270
O00011IeHNE U CUCTEMATH3AIIS
91 . MaTepuaia mo ”l]“-ICMe bubnmorexa HOK
u HHOT'
3YHCHHOTO P https://m.edsoo.ru/00ae4270
"Meraier"
92 KonTponbhas pabota no teme bubmuoreka [JOK
"Mertamier" https://m.edsoo.ru/00ae4270
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKITUS OMIHOOK https://m.eds00.ru/00ae4270
Poxab xumMuu B o0ecrieueHnu
. bubnuotexa [JOK
94 YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA.

ITonsarue o HAay4YHBIX MCTOAaxX

https://m.edso0.ru/00ae4270
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HCCICa0BaHus BCIICCTB

HaquLIe IMPUHIUIIBI OpraHu3anuu
XUMHYCCKOI'0 MMpOrU3BOJACTBA.

bub6numoreka [IOK

95 1
[IpombIiieHHBIE CITOCOOBI MOTY4YEHUS https://m.edsoo.ru/00ae4270
Ba)XKHEUIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
96 OKPYXKAaIOIIeN CPEALI U €T0 2 bubnnorexa LHOK
Py B pe https://m.edsoo.ru/00ae4270
[IOCJIEACTBHUS
XuUMHS ¥ 3I0pPOBbE YEITOBEKA. bubnunoreka LIOK
97 1
JlekapcTBeHHBIE CpelICTBA https://m.edso0.ru/00ae4270
08 Xumus iy, Ponk xuMum B 1 bubnunoreka LIOK
o0ecIieueHnH MMUILEBON 0€30I1aCHOCTH https://m.edso0.ru/00ae4270
99 Kocmernueckue u mapdromepHbie 1 bubnnorexa [JOK
cpeacta. beiToBas Xxumus https://m.edsoo.ru/00ae4270
XuMHs B CTPOUTENLCTBE. BaskHelme
100 CTPOUTENLHBIE U KOHCT WOHHEIE 1 bubnmorexa HOK
p PYKH https://m.edsoo.ru/00ae4270
MaTepuabl
XHUMHSA B CEILCKOM XO3SIHCTBE.
101 Opragnyeckue 1 MUHEpPaJIbHBIE 1 bubmorexa HOK
P p https://m.edsoo.ru/00ae4270
ynoopeHus
102 Cucremarusanys 1 0000IeHNe 3HAHUT 1 bubnmorexa LIOK
110 TEME https://m.edsoo.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Harypanbable 00BekThl. HarypanbHble OOBEKTHI, HCIONB3yeMble B OOYyUYEHUU XHMHH,
BKITIOYAIOT B c€0sI KOJUICKIIMUM MHHEPAJIOB U TOPHBIX MOPOJ], METAJUIOB U CILIABOB, MUHEPAIbHBIX
y1oOpeHui, MIacTMacc, Kay4yyKoB, BOJOKOH U T. A. O3HaKOMIIEHHE YYalIuXcsi ¢ o0pas3lnaMu
UCXOJIHBIX BEIIECTB, MOJIYIPOAYKTOB M TOTOBBIX H3ICIUI TO3BOJISET MOJYYHTh HATIISTHOE
npelcTaBiIeHre 00 ITHX MarepualiaX, UX BHEIIHEM BHJE, a TAKXKE O HEKOTOPBIX (DPU3HUECKUX
CBOWCTBaX. 3HAYUTEIbHBIE Yy4eOHO-TIO3HABATEIBHBIC BO3MOXXHOCTH HMMEIOT  KOJUICKIIHH,
W3TOTOBJICHHBIE CaMUMHU OOydaromuMucs. [IpeameTsl Uisi TaKuX KOJUISKIUHA COOHMpAIoTCs BO
BpEMs DKCKYPCHUI U APYTrUX BHEYPOUHBIX 3aHSTHIA.

KOJ'IJ'ICKI_II/II/I HUCIOJIB3YIOTCA TOJIBKO IJId O3HAKOMIICHHA Y4YalluXCsa C€ BHCIIHUM BHJIAOM U
(1)I/I3I/I‘I€CKI/IMI/I CBOMCTBaMH HN3Yy4aCMbIX BCIICCTB U MAaTCPUAJIOB. I[JI?I MMPOBCACHUA XUMUUYCCKHUX
OIIBITOB KOJUJICKIMH UCIIOJb30BaTh HCJIb34.

XUMHYECKUE PEaKTUBBI U MaTepuanbl. OOpalieHue CoO MHOTMMH BEIIECTBAMU TPEOYET CTPOroro
COOJIIOJICHHsI MPaBUJI TEXHUKH O€30MacHOCTH, OCOOEHHO HpPU BBIOJHEHUM OIBITOB CAMUMH
yuanmucs. Bce HeoOXoaumble Mepbl IPEJOCTOPONKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX
JOKYMEHTaxX U UHCTPYKLUAX, & TAKXKE B MOCOOMSX /7Sl yUUTEJIeH XUMUH.

Haub6omnee gacto HCIIOJIb3YCMbIC PCAKTHBBI U MAaTCPUAJIbI:

IPOCThIE BELIECTBA - ME/lb, HATPUI, KaJIbLIUN, ATFOMUHHUNA, MarHui, )KeJe30, IIMHK, cepa;

okcubl — meau (1), kanbius, xenesa (111), maraus;

KHCJIOTHI - COJIsSIHAsA, CEpHas, a30THAs;

OCHOBaHUS - TUAPOKCUJ HaTpus, THMAPOKCHJ KalblMs, TUAPOKcUn Oapusi, 25%-HbIi

BOJIHBIN pacTBOP aMMHAKa;

5. comu - xyopuabl Hatpus, meau (II), xemesa(Ill); muTpaTsl Kkanus, HaTpus, cepedpa;
cynsgatel Menu(ll), sxenesa(ll), xeneza(Ill), amomunus, aMMOHuUS, Kanus, OpoOMUL
HaTpus;

6. opraHMYeckHe COCIMHEHHUS - Kpaxmall, TIMIUPHUH, YKCYCHasi KHCJIOTa, METHJIOBBIN

OpaH’XeBbIH, peHondTanenH, JaKmyc.

P

Xumuueckass JabopaTopHas —Iocynaa, ammapaTtel M NpuOOpel. XUMHMYEcKass IOCyAa
MOJIpa3/ieNiAeTCsl Ha JIBE TPYIIIBI: JIUISl BBIMOJHEHUS OINBITOB YYAIIMMMCS M JIEMOHCTPAIL[MOHHBIX
OIIBITOB.

HpI/I60pLI, arrapartbl 1 YCTAHOBKHU, UCITOJIB3YEMbBIC Ha YPOKaX XUMUU, TOAPA3ACIAIOT Ha OCHOBC
MMPOTCKAOIIUX B HHUX (1)I/ISI/IV—I€CKI/IX U XUMHYCECKUX IPOHECCOB C€ YYaCTUEM BCIICCTB,
HaxXOoOAIHXCA B PA3HBIX arp€raTHBIX COCTOSIHUAX!

1. mpubopsl 11t paboTHI ¢ ra3aMu - MOJTY4YeHHE, COOMpaHUE, OUYUCTKA, CYIIKa, MOTJIONIEHUE
ra3oB; peaKIIMM MEXAY IOTOKaMH I'a30B;

2. armaparsl U HpI/I60pLI AJId OIBITOB C JXUAKMMHU W TBEPABIMHU BCIICCTBAMHU - IMEPCTOHKA,
¢GuIbTpOBaHME, KPUCTATUIM3AIMS; IPOBEICHUE PEaKIUil MEXIy TBEPIbIM BELIECTBOM U
KUAKOCTBIO, ) KUJAKOCTBIO U X KUAKOCTBIO, TBEPABIMU BEIICCTBAMMU.



BHe 3710i1 kitaccudukanum HaXoaATCs BE TPYIIBI y4eOHOH anmnaparyphl:

1) AJI1 U3YUCHUA TCOPCTUYCCKUX BOIIPOCOB XMMUH - WUIIOCTPALUA 3aKOHA COXPAaHCHHA MACChl
BCIIECTB, ACMOHCTpAlHsA 3JICKTPOIIPOBOAHOCTH paCTBOPOB, AEMOHCTpaALUsd ABUXKXCHHUA HOHOB B
QJICKTPUYCCKOM TIIOJIC; IJId M3YUYCHHA CKOPOCTHU XHUMHYICCKOMN peakuun U XHUMHYCCKOI'O
PaBHOBECHUA,

2). 15 WUTIOCTPALIMU XUMUYECKUX OCHOB 3aBOJICKMX CIIOCOOOB IOJy4eHUsI HEKOTOPBIX BEIIECTB
(cepHOM KMCIIOTHI, aMMHUaKa U T. I1.).

BCHOMOF&TCJ’IBHYIO POJIb UI'parOT HU3MEPHUTCIBHBIC W HArpCBATCIIBHBIC HpI/I60pBI, Pa3JINIHBbIC
HpI/ICHOCO6JICHI/I$I JJI BBIIIOJIHCHHW S OIIBITOB.

Mogenu. OObeKTaMH MOJCIUPOBAHUS B XUMHUHU SBISIIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJLIBI,
3aBOJICKME ammaparbl, a TaKkKe MPOUCXOANIME Tpolecchl. B  mpemnogaBaHuM XUMUU
UCTIOJIB3YIOTCSl MOJICITM KPHUCTAUNTMICCKUX PEHIeTOK aiiMasa, rpadurta, cepsl, gochopa, okcruaa
yraepoaa(lV), woma, xeneza, meau, marHus. HaOGopel Mozeneil aTOMOB Ui COCTaBIICHUS
IAPOCTEPKHEBBIX MOJICNICH MOJICKYJI ITPU U3YYCHUH OPTaHUYECKON XUMUH.

VY4eOHble TOCOOMS Ha TeYaTHOM OcHOBe. B mporecce 0O0y4eHHsST XMMHHU HCIIOJB3YIOTCS
cleayrolue TaOauIbl MOCTOSHHOTO 3KcrnoHupoBanus: «lleproauueckas cucteMa XMMHYECKUX
anementoB JI. 1. MenneneeBa», «Tabnuiia pacTBOPUMOCTH KHCIOT, OCHOBAaHMM M COJICH»,
«INEKTPOXUMHUYECKUH Psii HAIIPSYKEHUN METaIIOBY.

Jis  opraHu3alMM  CaMOCTOSITENIBHOW  pabOThl  OOYYalOMMXCS HAa YPOKAaX HCHOIB3YIOT
pa3HoOOpa3Hble AMJAKTUYECKHWE MaTepuaibl: TeTpagd Ha IeYaTHOW OCHOBE, KapTOYKU C
3aIaHUSIMU Pa3HOM CTENEHW TPYAHOCTH IS M3YYCHHS HOBOI'O MaTepHuaia, CaMOIPOBEPKH U
KOHTPOJISI 3HAHUM YYaIIUXCS.

DKpaHHO-3BYKOBBIE CPEICTBA 00yUYeHUS. DKPAHHO-3BYKOBBIE MTOCOOMS JAENATCS HAa TPH OOJIbIINE
TPYIIIBI: CTaTUYHBIC, KBAa3WJIMHAMUYHBICE U JUHAMHU4YHbIE. CTaTUYHBIMH SKPAHHO-3BYKOBBIMH
CpeIcTBaMU OOy4YeHMs] SBISIOTCA JOuadUIbMBL, TUATIO3UTHBBI (CHaiiibl), eIWHUYHBIC
TpaHcnapaHThl i Tpadornpoexrtopa. Cepuu TpaHCMIAPAHTOB TO3BOJISIIOT HMMHUTHPOBATH
JBWKEHHUE IYTEM IOCIIEOBATEIbHOTO HAJOXKEHUs OAHOTO TpaHcClapaHTa Ha Apyrou. Takue
CEpPHUH OTHOCAT K KBa3UAMHAMUYHBIM SKPAHHBIM TTOCOOHUSM.

JIMHAMUYHBIMM 3KpaHHO-3BYKOBBIMU TOCOOMSIMM SIBJISIFOTCSI TPOM3BEACHUSI KUHeMarorpada:
JOKYMEHTAJIbHOT'O, XPOHUKAIBHOIO, MYJIbTUILNIMKaUOHHOrO. K 3TON ke rpynme OTHOCATCS
HKpPaHHO-3BYKOBBIE CpEACTBA 00YUEHMS, ISl IPEAbIBICHNUS HH(DOPMALIUKU KOTOPhIX HE00Xoauma
KOMIIbIOTEPHAs TEXHUKA.

Texaudeckue cpeacTBa oOydeHus. [Ipw KOMIJIEKCHOM HCIOIB30BAaHUHM CPEJICTB OOYy4YCHUS
HEM30€XEeH BOMPOC O BO3MOXKHOCTH 3aMEHBl OJHOTO TOCOOMS JpyruM, Hampumep
JIEMOHCTPAIIMOHHOTO WM Ja0OpaTOPHOTO OIBITA €ro M300paskeHneM Ha skpane. Mudopmarnms,
coJiepKaliasicst B 5KpaHHOM TOCOOUH, MPEJCTABISAET COOOH JIMIIb OTPaskeHHE PEeaTbHOr0 MHUpA,
U IIOOTOMY OHa JAO0JDKHA MMCETH OIIOPY B YYBCTBCHHOM OIIBITC o6yt1a}oumxcx. B IIPOTUBHOM
ciydyae  (GopMupyIOTCS HempaBuwiIbHble U (opManbHble 3HaHHA. (OcoOEHHO  OIacHO
(bopMUpOBaHHE MCKAKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX IPEACTABICHHUM, IOCKOJIbKY
HKPAHHOE MPOCTPAHCTBO M BpEMsl 3HAYUTEIBHO OTJIMYAIOTCS OT PEAJbHOTO MPOCTPAHCTBA U
BpEMEHH. DKpaHHOE MOocoOHUe HE MOMKET 3aMEHUTh CO0O0H peanbHbI O0BEKT B MPOLECCE €ro
MO3HAHUS BBUAY TOTO, YTO HE MOXKET OBITh MCTOUHMKOM YYBCTBEHHOI'O OIIbITa O CBOMCTBAX,



CYIIECTBEHHBIX NIPY M3YYEHUU XMMHU: LIBETE, 3amaxe, KPUCTAUIMIECKOM CTPOCHHH U T. A. B To
K€ BpeMs IIPY HAJIMYUH Y yUaIIUXCsl JTOCTaTOYHBIX YyBCTBEHHBIX 3HAHWH HAa HEKOTOPBIX dTarax
00y4YeHHsT BOCIIPOM3BEICHUE XMMHUYECKOTO ONbITa B SKPAHHOM NOCOOMH MOXET ObITh Ooiiee
11e7IecO00pa3HbIM, YE€M €ro IIOBTOPHAS IEMOHCTPALIHSL.

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1. Tabpuensa O.C. Ilporpamma kypca xumuu it 8-11 kimaccoB 00me00pa3oBaTeIbHBIX
yapexaeHuii. — M.: Jlpoda;

2. Tl'abpuensu O.C. Xumus: 11 knace : yaeOHUK U1 00111€00pa30BaTEIbHBIX YUpEKIeHUH. — M.
Hpoda.

- IONIOJTHUTEJbHAS JIUTEPATypa

1. T'abpuensn O.C. Uzyuaem xumuro B 11 kxi.: nunaktudeckue marepuansl / O.C. ['abpuensn,
T.B. Cmupnosa. — M.: biuk mitoc

2. Xumus: 11 knacc: KOHTpOJbHBIE M TpoBepodHble paboTel Kk ydeOHuky O.C. ['aGpuensina
«Xumus. 11 kmacey / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymrakosa u ap. — M. : [Ipoda;

3. Tabpuensn O.C., Buckob6oiinukoBa H.II., SmrykoBa A.B. HacronpHas kHMra yuuTens.
Xumus. 1 kir.: Meroguuaeckoe mocobue. — M.: Jlpoda;

4. I'abpuensn O.C., PynoB H.H., Tonkynos B.1. Xumuueckuii sxcnepumeHT B mkosie. 11 kiacc.
— M.: lpoda

5. Anxumuk (http://www.alhimik.ru/) - o1uH U3 TydIIuX CAaTOB PyCCKOA3BIYHOTO XUMUYECKOTO
HHTepHeTa OpHEHTUPOBAHHBIN HA YUUTENS U YICHUKA, TIPENOJaBaTelsl U CTY/ICHTA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

http://www.edu.ru — ®deaepasibHbie 00pa3oBaTeIbHbBIE PECYPCHI IS 00IIero 00pa3oBaHks/
2. https://educont.ru/ - KaTasnor nu¢ppoBoro o0pa3oBareIbHOr0 KOHTCHTA.

3. http://school-collection.edu.ru/ -

Enunas KOJUTEKIIUS (G POBBIX

00pa3oBarelbHbIX PecypcoB. XUMHUS:

1. http://lwww.hemi.nsu.ru/ - OcHOBbI XUMHH. DIIEKTPOHHBIN yICOHHUK.

2. http://hemi.wallst.ru/— O6pa3oBaTenbHbIi CANT IS MIKOJIBHUKOB IO XUMUHN

3. POl

4. https://vos.olimpiada.ru/ - Beepoccuiickas onummnuaza mKkoJI5HUKOB.

5. https://chem8-vpr.sdamgia.ru/ - Perry BITP.
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