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MNOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamMma mo XMMHUM Ha YPOBHE CpEeAHEro o0Iiero odpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepaabHOI oOpazoBaTeIbHON IPOrpaMMBbl CpEeIHEro o011ero
obpazoBanusa(POIT COO), npencraBiaeHHbIX B DeepaibHOM TOCYIapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJOXEHUU «CTpaTerun pa3BuTHs BocnuTaHusd B Poccuiickoi
Odeneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuenne mnpeaMera, peanusyeMoe B YCIOBUAX AU (EpeHIIMPOBAHHOTO,
npodUILHOTO OOy4YeHHS, MPU3BAHO OOECIEeUnUTh O0O0Ic00pa3oBaTEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K OBICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJIKEHUS OOyUYCHHS B OpraHuU3alusx Npo¢eCcCHOHATBHOIO0 00pa30BaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OTHOW M3 MPUOPUTETHBIX AUCIUILINH.

B nmnporpaMme no XuMHM Ha3Ha4Y€HUE TIpeaMeTa «XUMHS» IOJydaeT
NoApOOHYI0O  WHTEPIPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUS M TPeOOBaHWUN K YPOBHIO IOATOTOBKH BBITYCKHHUKOB.
CBUIIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHSAEMbIE MPOrPpaMMOM MO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE MPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIell cTpaTeruu
oOydeHHs, BOCITUTAHUS U PA3BUTHS O0YUYaAIOIIUXCS CPEACTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOdHIIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OmpeieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTePUCTHK; IOIXO0J0B K (OPMHPOBAHHUIO COACPKATCIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arTecTtanii B (OpME E€IUHOI0 TOCYAapCTBEHHOIO
AK3aMeHa 10 XHMHUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



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

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

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

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

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

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



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

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEU U3yUYeHUs PEaMETA.

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 JONOJHEHHE, I103BOJIIOIIEE
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 COCAMHEHHUN HAa OCHOBE PACIIMPEHHUS 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 ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  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  JomojiHgeTcs  (OpPMUpPOBAHMEM  TIpPEACTaBICHU 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHbIE NIpeIMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpelIMeTa B JaHHOM cllyyae akLEeHT OyJeT ciaenaH Ha OOLIHOCTh
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 ke BpeMsa B COAEpKaHMM IIpeaAMETa Uil KIIACCOB XWUMHKO-
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 KOTOPOW BXOIAT, K MpPUMEPY, TaKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH MPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeIMETaMy, BXOJAIIMMH 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'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pelenue
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 M e€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€ecCleyeHnn palroOHAIBHOTO MPUPOJIONOIL30BaHus, B (DOPMUPOBAHUU
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
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHAAMEHTAIbHBIX
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, PACTBOpPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKOMN IEATEITIBHOCTH 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 1IN U 3a/1a4H, KakK:

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

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHMUIO 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.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE cpeaHero obimiero oopasoBanus, cocrasiser 340 gacos: B 10 kimacce —
170 gaca (5 yacoB B HeAento), B 11 knacce — 170 vaca (5 yacoB B HEZIEIIO).



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 BO30YXKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl MNEpEeKpbIBAaHUS 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 cTpoeHMsT oOpraHudeckux coeauHeHniit A.M. bytiepoBa wu
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl H30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranndeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanbl. 'omonornueckuit psj ankaHoB, oOmias ¢popMyra, HOMEHKIATypa 1
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, 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 JIBOMHOM CBA3M, MOJMMEpHU3anuu W okucieHus. [IpaBuio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U 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 MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKUHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOMHYIO CBs3b. CIIOCOOBI MOTYyYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLUU 3aMEIICHUs] B O€H30JIbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX pPaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib U npoayKTsl ero nepepadotrku. CrnocoObl nepepaboTku HEPTH:



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

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIEBOAOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOUHd. B3auMoaencTBHE MUTraJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

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

Kucaopoaconepxaiiue opranuieckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CIHUPTOB. BOIOpOAHBIE CBA3M MEXAY MOJIEKYJIAMHA CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJY4YeHHs W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

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

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



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

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBIL.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBS3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObI OTYyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

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

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

Mp114 KaK CONTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

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



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

A3oTcoaepaxaliyue OpraiuvecKkue coeJUHEeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

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

AmuHokuciotel. HomeHknarypa u nzomepusi.OtnesbHble MPEICTaBUTENN O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJMKOHACHCALMH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLIUU Ha OENKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3o0TcoJiepKalllue  OpraHumyeckue  coeauHeHus’» u  «Pacmo3naBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

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



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

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

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayuyyKd
(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:
O3HAKOMJICHUE 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, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

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

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

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

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



doTrocuHTE3, IBIXaHWE, OCJIKH, YIJIEBOABI, JKUPbHI, HYKIEUHOBBICE KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIASA N HEOPTAHNYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnogmueckuil 3akoH u Ilepmoanyeckas cucrteMa XMMHYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XAMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEIIECTB MO TpynnaM MW NepuojaM. 3HAYCHHE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JJUHA CBSI3U. [0S pHOCTD, HAIIPABIEHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJSIPHOTO ~ CTPOEHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.



[Tonstue o nucnepcHeix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAacCOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAS KOHIIEHTpanus. Hacelenusie u
HEHACBIIIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucraninoruaparsl.

Knaccudukanuysa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON U OpraHudecKou
XUMUH. 3aKOH COXPAHEHHUS MAacChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusX. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKopoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (haKTOpPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecUs. (DAaKTOphI, BIHSIOIIME HA TMOJIOKEHUE XUMHUYECKOIO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckass aucconanus. CulbHbIE M CIa0ble  3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienioyHas. Bomopoausiii nmokazatens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxnelinme OKHCIMTEIM W BOCCTAaHOBUTENIHW. METOJ 3JIGKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyYE€HUS BEIIECTB W HX NPEBPAIICHUM:
pa3lIoKEHWE MEPOKCHMAA BOAOPOJAa B NPUCYTCTBUM KaTallW3aTOpPa, MOJEIN
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHre
Cpeapl PacTBOPOB C IOMOIIBIO WHIAWKATOPOB, W3YYEHUE BIIMSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTPOEHUSI MX aTOMOB. Du3nyeckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpUMEpE KHUCIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, ¢guznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TorIrMBHBIE SJIEMEHTHI.



["anorensl. Haxoxxnenue B mpupone, CocoObl MONydeHUs, (PU3NYECKUE U
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxHenmme Kuciopoacoaep aime
COoeMHEeHHsI TanoreHoB.JlabopaTopHble ¥ MPOMBINIICHHBIE CIIOCOOBI MOTYYCHUS
rasioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3on. JlabopaTopHble U NPOMBILIUICHHBIE CIIOCOOBI TMOMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B HpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NUECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibpuasl. Oxcupn cepoi(lV), okcun
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

Azor. Haxoxaenume B mpupoe, CHocoObl MOMy4YeHHUs, (QU3UYecKHe u
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCUABI a30Ta. A30THCTas U a30THas
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOTHL. [Ipumenenue a3ora
U €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3NUECKUue U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
yao0peHus.

VYrnepona, HaxoxJIeHHE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHMHYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u e
CoJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COECIVHEHNH.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuwusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHenne kpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leproanveckoil cucTeEMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBolcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUYCCKUN  Psifl  HampspkeHud  MeTtamwioB.  OOmue  crnocoOsl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHYECKUX dyieMeHTOB. Harpuii u kamwmii: mnomydenue, ¢Qusnueckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.



OoOmas xapakrepuctuka metaioB |IA-rpynmer Ilepuonnyeckoil cucteMbl
XUMUYECKUX DJJIEMEHTOB. Marawii W KaJblHi: TOJy4eHHe, (U3HYECKUE U
XUMHUYECKHAE CBOMCTBA, NPUMEHEHHE MPOCTBIX BEIIECTB M HX COEIUHEHUU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMUHMI: TTOTy4eHue, GU3ndecKkue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIEeCTBAa W €ro coenuHeHuil. AmQoTepHbIE CBOICTBAa OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX JIIEMEHTOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €r0 coequHEeHU. OKCUIbI U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

duznyeckue M XUMHYECKHME CBOWCTBA MapraHila M €ro COCAUHEHUM.
Baxwueiimme coequnenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbl,
rugapokcuasl u conu xeneza(ll) u xenesa(lll). [lonydyenue u npumMeHeHue xKene3a
Y €r0 CIUIaBOB.

duznyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/IA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
UHKA U €r0 COeIUHCHUH.

OKCIEpUMEHTAJIBHBIE METObl M3YyYEHMsI BEIIECTB M HX IPEBPAIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUJIaBb», B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIE€3a C PACTBOPAMH KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAJUIOB, B3aUMOJIEUCTBUE THIIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelIeHne 3KCIEePUMEHTANBHBIX 33/1a4y M0 TeMaM
«["anorenb», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U UX COEAUHEHUSN,
«MeTaibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax I[I03HAHHUS W METOAOJOTHH HAyYHOTO MCCIIEIOBAHUS.
Hay4Hble NpUHIUITBEI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [IpoMBbIIIIEeHHbIE
CHOCOOBI MOTYYeHHs] BaXKHEHIIIMX BEIIECTB (HA MpUMeEpe MPOU3BOCTBA aMMHAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblIliieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U



CIUIaBOB. XMMHUUYECKOE 3arps3HEHUE OKPYKAOWIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponp xuMuu B 00ecrieueHrH SHEPTETUUECKONU O0€30MaCHOCTH.

XuMusi ®W 3A0poBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. I[lpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIMHBI.

XUMHMsI THIIKA: OCHOBHBbIE KOMITOHEHTHI, MUIIEBbIE 100aBKkU. Poib XumMuu B
o0ecreueHnH MUIEeBO 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KU3HU.

XuUMHSI B CTPOUTEIBCTBE: BAXKHEWININE CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCeTOH).

XuMus B CEIbCKOM X03sicTBE. OpraHndyecKkre U MUHEpaIbHbIE YI0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMmHKa.
Marepuainsl g 31eKTpOoHUKU. HaHOTEeXHONIOTUN.

Pacuérapie 3amaum.Pacu€rhl: Macchl BellecTBa WM O00BEMA Tra3oB IO
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE€ WU 00BEMY OJIHOTO U3 YYACTBYIOIIUX
B pEaKIIMK BEIECTB, MacChl (00bEMA, KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIUH,
€CJIM OJTHO W3 BEIIECTB UMEET MPUMECH, Macchl (00bEMa, KOIMUECTBa BEIIECTBA)
MPOAYKTa pEaKLMH, €CJIM OJTHO U3 BEUIECTB JJAHO B BUJE PACTBOPA C ONPEICIEHHON
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAI[MX BEIIECTBA B pacTBOpe, JOJM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHsie cBsi3U.Peann3anus MeXIpPEeIMETHBIX CBSA3EH IPU U3YUEHUH
oOmelt u Heopranuuecko xumuu B 11 Kjacce OCyIIEeCTBIAETCS 4Yepes
UCIIOJB30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TOHSTHUN, TaK W TOHSTHUH,
MPUHATHIX B OT/ACJIBHBIX MTPEAMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAIN3, CUHTE3, KJIacCUu(PUKaIUs, MePUOAUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HJICAIbHBIN Ta3,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBOIbI, HYKJICMHOBBIC KUCIOThI, PEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIIMBO,

PECYPCHI.



TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuUaJibl, CEJIbCKOXO3SMCTBEHHOE MMpOU3BOACTBO, IMUIICBASA IMPOMBINIJIICHHOCTD,
(bapMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
npemaparoB, IIPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHUAJIOB, OSJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHHCKON TPAKIAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCe pean3aii 00pa3oBaTeIbHOM NEATeTbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

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

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJIbHBIX 3aJ1ay, BHITIOJTHEHUU
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 XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

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 W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwi 0e30MacHOTO OOpallleHUs C BELIECTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPUSITUS BPEIHBIX NPUBBIUCK (YHOTpeOIeHUS
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 MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

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

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE TIPUPOITHON U COIMAIBHOM CPEIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

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

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTHUECKOM 0€30MacCHOCTH, B Pa3BUTUN MEAUIIMHBI, 00€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SIBJIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

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

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



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaromIMXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroINXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNaTh LEeMu ACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHUS JJII OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITENILHO C(OpPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE 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
polecca, CaMOCTOSATENbHO IPOrHO3MPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

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

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
NOMYJISIpHAasl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHUsA, CIPaBOYHbBIE IOCOOHUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIUM, HEOOXOAUMOW JUISI BBIMOJHECHHS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

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

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxembl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

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

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MpE3EHTalUEel pe3yJIbTaTOB IO3HABATEIbHON JEATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO HCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOoeKTa, U (HOPMyIHMpPOBATH BHIBOBI
0 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, OIpenensas €€ Lenu W 3aJayd, KOHTPOIMPOBAaTH U IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaJlIn3a H
CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha yriyOJIEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCSCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMme IO XHMHMM TPEIMETHBIE PE3yJIbTaThl IPEACTABICHBI II0 TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B 00€CleueHUH yCTOWYHUBOTO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUH MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIApHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJIOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEPKAIIME OPraHUYECKHE COCOUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
Y TpEBpalIEHUS DSHEPrUM IMPU XUMUYECKHUX PpEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUs IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBJIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BaXXHEHMILIMX OPraHWYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU
NESATENIbBHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4HbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
yCTaHaBIMBATbUX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS NpU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMNA  IMOCPEICTBOM  COCTABJICHUS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPAaBHCHUIA;

W3rOTaBJIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTAHABIMBAThH MPUHAICKHOCTh HU3YyUYEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NaIbMUTUHOBASI KUCIIOTHI,
TJIMLWH, ajlaHuH, MajabTo3a, (QPpyKTO3a, aHWIMH, JUBHHWI, U30MPEH, XJIOPOIpPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W HWOHHAsl CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ajis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh  TEHETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
opmyu;

c(OpPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKLIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KPaTHOCTH M THIIa KOBAJCHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTHYECKOe MPUMEHEHHE TIPOAYKTOB IIepepaboTKy;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;



c(hOpPMHPOBAHHOCTh YMEHUS MPUMEHSITHOCHOBHBIE OTIEPAIIMHA MBICIIUTEIHLHOM
NEATeTbHOCTH — aHAIW3 W CHHTE3, CPaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuio,
BBISIBJICHUE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€M — JJI1 U3YUYEHUS! CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIIil;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOIO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCHOJB30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUID XUMHYECKOU
dbopMysbl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM  H
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKAa, CBS3aHHOM C MepepaboTKON
BEILIECTB, UCIIOIb30BATHIIOYYEHHBIC 3HAHUS JIJI MPUHATUS TPAMOTHBIX PEUICHUN
po0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMUYECKUN OSKCIEpPUMEHT (TIOJlydeHHE M HW3YYEHUE CBOWMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJOPOJOB pAa3MYHBIX KIACCOB U
KHCIJIOPOACOIEPKAILINX OPraHMYECKUX BEIIECTB, PELICHHUE 3KCIEPUMEHTAIbHBIX
3a/lady 1O pPACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamieHusi ¢ BeUIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMyIupoBaTh IIENb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pEe3yabTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII0JIaTh MpPaBHJIa KOJOTMYECKH LIeIecO00pPa3HOro MOBEACHHS B OBITY U
TPYJOBOM NIEATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKPYXKaroIEn
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEWCTBUS Ha >KUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAs cMbIca nokaszarens [T/1K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a,;

c(hOpPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATHh IIEJICHANPABICHHBIN TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas v HeopraHuydeckas
XHMHSD OTPaKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M T03HABAEMOCTH SIBICHHM TPHPOABI, O MECTe W 3HAYCHUU
XAMHHA B CHCTEME €CTECTBEHHBIX HayK M €€ POJHM B OOCCIICUCHUH YCTOWYUBOTO
pPa3BHUTHA, B PEIICHUU MPOOJIEM IKOJIOTUYECKOW, DHEPTeTUUCCKOW U MHUIICBOU
0€30MMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEPHAJOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OOECIECYCHUH PAI[MOHAIBHOTO TPUPOJIOIOIH30BAHUS, B
GbOpMHpPOBAaHUM MHPOBO33PECHHS W OOMIeH KyJbTyphl 4YElIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArAIONIUe TMOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIA, OCHOBHOE H
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajed, HOH,
MOJICKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJOPOHAs),
KpUCTAUTMYECKasl PEIIETKA, XUMHUYECKas peakius, pPacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJIEKTPOJUTHYECKAsE JUCCOIMAIINSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOIUTHYECKOW UCCOLMAIUU, MEPUOAUUYCCKUM
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM MPU XUMUUYECKHUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKHM SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
MPEACTaBJICHUSI O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJCTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
NEATeTbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA;



c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U WX MPEBPAICHUI;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUInyecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pEmETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

chOpMUPOBAHHOCTh  YMEHUMH:  KIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHUE PEAKIIUU 110 PA3JIMUHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupymrollux BEIIECTB, TEIUIOBOMY 3(DPeKTy peakuuu, U3MEHEHHIO
CTENIEHEH OKHCIICHHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaju3aTopa W
JIPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBHIBATH CMBICI MEPUOIUUECKOTO 3aKoHa /JI.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTHYECKYIO (DYHKITUU;

c(OpPMHPOBAHHOCTh YMEHUH: XapakTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XUMHYECKUX OJJIEMEHTOB IEPBOrO—4YETBEPTOrO TMEPHUOJIOB
[Tepuomnueckoit  cucremsl .M.  MeHageneeBa,  UCNOJNb3ysl  TOHSTHUA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUSA aToMay;
OOBSICHATH3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUUYECKUX JJIEMEHTOB U HX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX DJIEKTPOHHBIX 000JIOYEK;

cOPMHPOBAHHOCTh YMCHMI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  TMOJTBEPXKIATh
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXK]Y HEOPTaHMYECKMMHU BEILIECTBAMHU C
MOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

cOPMHPOBAHHOCTh yYMEHHUS PACKpPBhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEJCTBOM COCTABJICHHS AJICKTPOHHOTO OanaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJEHUS WX TMOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHS OOBIACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHEIIHUX Bo3aencTBuid (mpunHimn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJICTB; LIEJIECO00PA3HOCTD
NPUMEHEHHS HEOPraHMYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUs SIBICHUA NpUpPOAbl — HAONOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasbHbII U MBICJIECHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHUS XHMHYECKUX SBJIICHHUW, HMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHUSI BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PACUYETHl: C HCHOJIb30BAHUEM
NOHATUI «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLICHTPALWS»;
Macchl BellecTBa WM 00bEMA Tas3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HA4YC€HHUs BOJOPOJHOIO TOKAa3aTelsi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHON CTEMeHbI0 JuccoLuanuu; macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
ONpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOAYKTa PEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

C(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOMW  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metaiey u  «Hemeramsy) ¢
coOJIoIeHHEeM MpaBMIl O€30MacHOro oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B



pa3nuuHOi (QopMe pe3ynbTaThl IKCHEPUMEHTA, aHAJTU3UPOBATh U OICHUBATHHUX
JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKIMSIMU TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTMYECKU IEI€CO00Pa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JEATEIBHOCTH B LEJIX COXPAHEHMSI CBOETO 3JI0POBbs, OKPYKAIOLIEH IMPUPOIHOU
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTIO JIEUCTBUSI HA YKMUBBIE OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(OPMUPOBAHHOCTh YMEHHUH: OCYLIECTBIATH IIE€JCHANPABICHHBIA IOUCK
XUMHYECKON H(GOpMAIIMU B Pa3IMYHBIX UCTOYHUKAX (HaydHas U yueOHO-HAy4IHAs
JauTepaTypa, CpelcTBa MaccoBo nHpopMmanuu, HTEpHET U Apyrue), KpUTHUIECKU
aHaAJIM3UPOBATHXUMUYECKYI0 MH(OpMaIHIO, NepepadaThiBaTbeé M HMCIIOIb30BATHB
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

Kosaun4vecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHble (UU(poBbHIE)
Kourpoububle IIpakTHyeckue
n/n NnporpaMmmbIl Bcero 06pa30BaTeJ’ILHBIe PeCYpPChI
padoTshI padoThI
Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUM
Crpoenue atoma. I[lepuonnueckuit
MpeseHTaunsa
3daKOH U IICPpUOANYICCKadA CUCTCMA ]_II/I (MHPOYPOK): https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html Ypok
MGHILGJIGGBB,. (LUndpposasi 6ubnuoteka): https://app.onlineschool-
] 1.ru/10-klass/himiya/predmet-organicheskoj-
Tunbl xumuueckoii cBssu. CreneHb himiil/article Bugeoypok: http://school-
okucienus. Knaccudukarms collection.edu.ru/ Ypok
o (AKnacc): https://www.yaklass.ru/p/himija/10-
XUMHYCCKUX PCAKIINH. klass/osnovy-organicheskoi-khimii-6490554/predmet-
11 P K 26 organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
ACTBOPBI. KOMITIJICKCHBIC COCITMHCHM. organiches -6447217 Buaeoypok
Hpez[MeT OpFaHI/I‘ICCKOﬁ XUMHUH. THIIEI (NHTepypok): https://intemeturok..ru/Iesson/clhe”mistrv/lO—
klass/bvvedenieb/predmet-organicheskoy-himii-rol-
XUMHUYCCKUX peaKuI/Iﬁ B OpFaHquCKOﬁ organicheskih-veschestv-v-zhizni-cheloveka Ypok
" (P3LL): https://resh.edu.ru/subject/lesson/6149/
XUMHHU. VI30MEpUsL.
TeOpI/I}I CTpOCHI/IH OpFaHI/I‘IeCKI/IX MoaroTtoBsKa K EM « Pewy EM3», TpeHnpoBoyHble
o BapWaHTbI «100 6ann08 Ha EM»
coequHeHuii A. M. Byrneposa.
Hroro no paszneny 24
Paspnen 2.Yriesopopoansl
MpeseHTaumsa
(MHPOYPOK): https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.htm| Ypok
(Uundbposas 6ubnuoteka): https://app.onlineschool-
1.ru/10-klass/himiya/predmet-organicheskoj-
21 HPCHGHBHBIC yrjeBoaopoabl — 10 1 himii1/article Buaeoypok: http://school-

AJIKaHbI, ITUKJIOAJIKaHBbI

collection.edu.ru/ Ypok

(AKnacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217 Buaeoypok

(MHTepypok): https://interneturok.ru/lesson/chemistry/10-



https://resh.edu.ru/subject/lesson/6149/

HenpenenpHbie yriieBoa0poIb:

klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypok
(P3OLWL): https://resh.edu.ru/subject/lesson/6149/

2.2 30
AJIKCHBI, AJIKaAUCHBI, aJIKUHBbI
MpeseHTaumsa
(MHPOYPOK): https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html Ypok
(Uundbposas 6ubnuoteka): https://app.onlineschool-
1.ru/10-klass/himiya/predmet-organicheskoj-
himiil/article Buaeoypok: http://school-
ApomMaThuyeckKue JIEBOJIOPOIbI collection.edu.ru/ Ypok
2.3 P yr p 10 (SIKnacc): https://www.yaklass.ru/p/himija/10-
(apeHH) klass/osnovy-organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217 Bugeoypok
(WHTepypok): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypok
(P3LWL): https://resh.edu.ru/subject/lesson/6149/
24 [IpupoaHbie UCTOUHUKHU 3
. YTJII€BOOOPOJA0B U UX nepepa60TKa
2.5 l"asnoreHnpon3BoOAHbBIE YTIEBOAOPOI0OB 4
26 I'enermueckas CBA3b MCXKIY 4 MoaroTtoska K EM « Pewy EM», TpeHUPOBOYHbIe
' Pa3IMYHBIMH KJIACCAMH YTIIEBOIOPOJIOB BapuaHTLl «100 611708 Ha Er3»
2.7 Pemenune pacueTHbIX 3a71a4 3
Hroro no paszneny 64
Pa3nen 3.Kuciiopoacoaep:xaniue oprann4ecKkue coeJHHeHUsI
MpeseHTaumsa

3.1

Cruptel. denon 24

(MHPOYPOK): https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.htm| Ypok
(Uundbposas 6ubnuoteka): https://app.onlineschool-
1.ru/10-klass/himiya/predmet-organicheskoj-
himiil/article Bugeoypok: http://school-
collection.edu.ru/ Ypok

(AKnacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217 Buaeoypok

(NHTepypok): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-




organicheskih-veschestv-v-zhizni-cheloveka Ypok
(P3OLWL): https://resh.edu.ru/subject/lesson/6149/

KapOoHunbpHbIE COCTMHEHUS:

3.2 anpJeruabl 1 KeTonbsl. KapOoHOBbIE 24
KUCHOTHL. CrioxkHbIe AGUpHL. JKUpb
MoprotoBKa K EMN « Pewy EM»,
3.3 YriaeBoasl 10 10 TpeHMpPOBOYHbIE BapUaHTbl
«100 6anno. Ha EM»
Hroro mo pazueny 58

Pa3znen 4.A30Tcoaepikaniue opraHnyecKkue coeTuHeHus

MpeseHTaunsa

(MHPOYPOK): https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html Ypok
(Lindpposas bubnuoteka): https://app.onlineschool-
1.ru/10-klass/himiya/predmet-organicheskoj-
himiil/article Buaeoypok: http://school-
collection.edu.ru/ ¥Ypok

4.1 AMUHBI. AMHMHOKHUCIOTEL. benkn 18 1 (AKnacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches_-6447217 Buaeoypok
(WHTepypok): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypok
(P3LL): https://resh.edu.ru/subject/lesson/6149/

Hroro mo pazueny 18
Pa3pnen S.BeicokoMOJIeKy I PHbIE COCAUHEHUSA
5.1 BrIcoKOMOIEKYIIApHBIE COETMHEHUS 6
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 170 5

[TPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (UU(poBbHIE)

Ne i/ Konrpoubnsie IIpakrnyeckue
NnporpaMmmbl Bcero oﬁpasosaTenbﬂme PE€CYPChI
padoThI padoThI
Pa3nen 1.TeopeTnyeckue 0CHOBbI XUMHU
MpeseHTauusa
(MHPOYPOK): https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html Ypok
(Undpposas 6ubnuoteka): https://app.onlineschool-
Ctpoenue atoma. IlepruoanyecKuii 1.ru/10-klass/himiya/predmet-organicheskoj-
P : pHOa himiil/article Buaeoypok: http://school-
3akoH u [lepuoauueckas cucrema collection.edu.ru/ Ypok
11 9 (AKnacc): https://www.yaklass.ru/p/himija/10-
XUMHUYCCKHUX 3JICMCHTOB I[ n. klass/osnovy-organicheskoi-khimii-6490554/predmet-
M organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
CHICJICCBA. organiches -6447217 Buaeoypok
(MHTepypok): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypok
(P3LW): https://resh.edu.ru/subject/lesson/6149/
CTpOGHI/Ie BCIIIECTBA. Xumudeckas
1.2 CBs3b. MHor006pa3He BCIIICCTB. 12 1
' JucnepcHsbie cucteMsl. Perienue
3ajay.
XHUMUYECKUE PEAKIINH.
1.3 DNEKTPONUTHYECKAs JUCCOLIUALIMSL. 30 1 3
I'maponus.
Uroro no pazgeny 51
Pa3nen 2.Heopranuyeckasi Xumust
MpeseHTauns
(MH®OYPOK): https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html Ypok
Hewmeramnsl. Xapakrepucrrka organicheskoj-himi P
21 57 1 3 (Lindpposas 6ubnuoteka): https://app.onlineschool-

HEMCTAJIJIOB TJIaBHBIX ITOATPYIIIL

1.ru/10-klass/himiya/predmet-organicheskoj-
himiil/article Bugeoypok: http://school-
collection.edu.ru/ Ypok




(AKnacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217 Buaeoypok

(WHTepypok): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypok
(P3LW): https://resh.edu.ru/subject/lesson/6149/

MpeseHTaumsa

(MHPOYPOK): https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html Ypok
(Undpposas 6ubnuoteka): https://app.onlineschool-
1.ru/10-klass/himiya/predmet-organicheskoj-
himiil/article Buaeoypok: http://school-
collection.edu.ru/ ¥Ypok

2.2 Meraibl 55 (AIKnacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217 Buaeoypok
(MHTepypok): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypok
(P3LWL): https://resh.edu.ru/subject/lesson/6149/

Wroro no pazneny 112
Pasznen 3. Xumus n :Xu3HbL

31 MeTtoapl TO3HAHUS B XUMHUH. XUMHS .
' U KU3Hb
Hroro no paszneny 7
OBIIEE KOJIMYECTBO YACOB I10 170

[NPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH, https://infourok.ru/prezentaciya-
1 MPEeACTaBICHUE O MHOTO00pa3uu 3 predmet-organicheskoj-himii-10-
HEOPraHUYECKUX U OPraHuYECKUX klass-4554865.html
coeguHennii. CTpoeHue aromMa
DNEeKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U https://infourok.ru/prezentaciya-
2 BO30YXIEHHOE COCTOSIHUS). 3 predmet-organicheskoj-himii-10-
BanenTHbie BO3MOXKHOCTH aToMa klass-4554865.html
yriiepozaa
XnMuyeckas CBI3b B
HEOPTAaHUYECKUX U OPTAaHNYECKUX https://infourok.ru/prezentaciya-
3 COCIUHCHHAX. MeXaHU3MbI 3 predmet-organicheskoj-himii-10-
0o0pa30BaHMs KOBAJIEHTHOM CBSI3H, klass-4554865.html
CrocoOBbI pa3phIBa CBA3EH
https://infourok.ru/prezentaciya-
Teopus cTpoeHUsE OPraHUuYECKUX . T
4 5 A M. B 2 predmet-organicheskoj-himii-10-
coenuHeHuit A. M. JIEpoBa
a yHiep Klass-4554865.html
Bubsl nzomepun: cTpykTypHasl,
p PYKTYP https://infourok.ru/prezentaciya-
MPOCTPAHCTBEHHAs. DIEKTPOHHbIE . T
5 3 predmet-organicheskoj-himii-10-

3¢ (eKTh B MOJIEKyIIax
OPraHNYeCKUX COCTUHEHUHN

klass-4554865.html




[IpencraBnenue o knaccuukanuu

https://infourok.ru/prezentaciya-

6 U CUCTEMATUYECKasi HOMEHKIIaTypa predmet-organicheskoj-himii-10-
(IUPAC) oprannyeckux BEIIECTB klass-4554865.html
https://infourok.ru/prezentaciya-
5 Kiaccudukamnms peakiuii B po-himii-na-temu-klassifikaciya-
OpraHN4YeCKOM XUMHH organicheskih-veschestv-klass-
1349196.html
https://infourok.ru/prezentaciya-
Cucremaru3anus U 0000IICHIE L el
. po-himii-na-temu-klassifikaciya-
8 3HaHuH 1o Teme. Pemenue , ,
organicheskih-veschestv-klass-
pacyeTHbIX 3a/1a4 1349196.html
IIpenenbHbIe YyriieBoA0OPOABI.
AJIKaHBI: TOMOJIOTHYECKHUH P, https://infourok.ru/prezentaciya-
9 ob1mas popmysa, HOMEHKJIATypa 1 po-himii-na-temu-predelnie-
HU30MEpHs, DIIEKTPOHHOE U uglevodorodi-klass-
MPOCTPAHCTBEHHOE CTPOCHUE 3818138.html
MOJIEKYJT
https://infourok.ru/prezentaciya-
10 du3znyeckne 1 XUMHUUIECKHIE po-himii-na-temu-predelnie-
CBOMCTBA aJIKaHOB uglevodorodi-klass-
3818138.html
https://infourok.ru/prezentaciya-
HaxoxneHnne ajikaHOB B IPUPOJIE. o .
po-himii-na-temu-predelnie-
11 CriocoOsl mostyueHus: u '
uglevodorodi-klass-
MpUMEHEHNE aJIKaHOB
P 3818138.htm
[uxnoankansl: obmas Gopmyna,
12 HOMEHKJIaTypa U U30Mepus,

0COOEHHOCTH CTPOCHHS U
XAMHYECKUX CBOKMCTB, CIIOCOOBI




MOJIYYCHHUA U IPUMCHCHUC

13

Perienue pacuéTHpIX 3a1a4 Ha
OIIPEIIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJISIINX B
ero coctaB. CucremaTuzanus u
000011IeHNE 3HAHUH 110 TEME

https://infourok.ru/konspekt-
uroka-po-himii-na-temu-
reshenie-zadach-na-
nahozhdenie-molekulyarnoj-
formuly-10-klass-4127481.html

14

HenpenenabHble yrjieBoA0OPO/IbI.
AJIKEHBI: TOMOJIOTUYECKUH DS,
obmrast popmysa, HOMEHKIATYPA,
AJIEKTPOHHOE M MPOCTPAHCTBEHHOE
crpoenue MoJiekys. CTpyKTypHas
U IIUC-TPaHC-U30MEPHS aTKEHOB

https://studarium.ru/article/183

15

duznyeckue 1 XUMHUYECKHE
CBOMCTBA alnkeHoB. [IpaBuio
MapkoBHHKOBa

https://studarium.ru/article/183

16

17

18

19

CrniocoOpl mostyueHus u
MPUMEHEHHE ATKCHOB

IIpakTnyeckas padora Ne 1 nmo
Teme "'[losryuyenne 3TuieHa u
U3yyeHHe ero cBoucTB'

Pemrenue pacu€THbIx 3a1a4 HA
onpeelIeHuEe MOJIEKYISIPHOM
(hOopMyIIbI OPraHuYeCcKOTo
BEILIECTBA

AJKagueHbl: CONpsKEHHBIE,

HU30JIMPOBAHHBIC,
KyMyiupoBaHHble. OcoOeHHOCTH

https://studarium.ru/article/183

https://studarium.ru/article/183

https://studarium.ru/article/183




QJICKTPOHHOI'O CTPOCHUA

XUMHYECKHAE CBOMCTBA

https://studarium.

ru/article/183

20 CONPSKEHHBIX JTUEHOB

21 CriocoObl TTOTy4eHHS U https://studarium.ru/article/183
MPUMEHEHUE AJIKAJIMECHOB
AJIKHMHBI: TOMOJIOTHYECKUH psif, https://studarium.ru/article/183
obmrast popmysa, HOMEHKIATYPA,

22 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ, (pu3udeckue
CBOMCTBa

23 XyMIUecKHe CBOHCTRA ATKHHOB https://studarium.ru/article/183

24 KauecTBeHHbIE peakiinu Ha https://studarium.ru/article/183
TPOIHYIO CBSI3b

o5 CriocoObl TTOTy4eHHS U https://studarium.ru/article/183
MIPUMEHEHUE aJTKUHOB

26 Pemenue 3agayd: pacu€rsl 1o https://studarium.ru/article/183
YpaBHEHUIO XUMHUUYECKOU PeaKInu

97 APpeHbI: TOMOJIOTUYECKUH AL, https://studarium.ru/article/183
obrmrast popmyrna, HOMEHKIATypa.
ApeHbl: DJIEKTPOHHOE U https://studarium.ru/article/183

98 MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ O€H30J1a U TONMyoa, UX
(bu3nueckue cBOCTBa

29 XHUMHUYECKUE CBOMCTBA APEHOB: https://studarium.ru/article/183
peaKIuu 3aMeIeHuUs

30 XHUMHYECKUE CBOMCTBA aPEHOB: https://studarium.ru/article/183

peaKIy MPUCOSTUHEHUS,




OKHCJIEHHE T'OMOJIOTOB OeH30I1a

31

32

33

Oco0eHHOCTH XUMHYECKUX
CBOWCTB CTHpOJIA

Pemenue pacuéTHpIX 3a7a4 Ha
orpezieNieHue MOJICKYIIpHOU
(GhopMyIIbl OPraHuYecKoro
BelIeCTBa

CriocoObl nostyyeHust u
IIPUMEHEHHE apEHOB

https://studarium.ru/article/183

https://studarium.ru/article/183

https://studarium.ru/article/183

34

T'enetuyeckas cBsI3b MCKIAY
Pa3iIMYHbIMU Kj1aCCaMU
YII€BOJOPOIOB

https://studarium.ru/article/183

35

36

37

Pacué€rsl 1o ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
Cucrematusanusa 1 0000IIeHE
3HaHUM MO TeME

IIpupoaHbIE HCTOYHUKHI
yriaeBogoponaos. [IpupoaHslii ras.
[TonyTHbIE HE(DTAHBIE ra3bl

KaMeHHBI# yTrosib U IPOJIYKTHI €r0
nepepadoTKu

https://studarium.ru/article/183

https://studarium.ru/article/183

https://studarium.ru/article/183

38

Hedtb 1 ciocoOs! e€
nepepadotku. [Ipumenenue
MIPOAYKTOB MepepaboTKH HEPTH

https://studarium.ru/article/183

39

FeHeTI/I'-IeCKaSI CBA3b Me)K)Iy
paSJ’II/I'-IHBIMI/I KJIacCaMH
YTJIEBOIOPOIOB

https://studarium.ru/article/183

40

I"asiorenonpoun3BoaHbIE

https://studarium.ru/article/183




YIJIEBOJIOPOIOB: IIEKTPOHHOE
CTPOCHUE; PEAKIH 3aMEIICHUS
rajoreHa

41

JeiicTBue menoyei Ha
raJIOreHIIPOU3BOIHbIC.
BzaumoneiictBue
JTUTAJIOTCHAJIKAHOB C MAarHUEM H
IIUHKOM

https://studarium.ru/article/183

42

CucremaTu3zaius 1 0000IIeHNE
3HaHUH 10 paszueny
"VrneBomopoasr"

https://studarium.ru/article/183

43

44

45

46

KonTpoabHasi padora no reme
"¥YriaeBogopoanl"
IIpeneabHbIe 0IHOATOMHBIE
CIMPTHBI: TOMOJIOTUYECKUH P,
ob1mas popmyna, CTpoeHue
MOJIEKYJ1, U30MEpHSI,
HOMEHKJIaTypa, Kilaccupukanus,
(u3nvecKue CBONCTBa

XUMHUYECKHE CBOMCTBA
MPEIEIbHBIX OJJHOATOMHBIX
CIIUPTOB

CriocoObI ostyueHust u
NIPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

https://studarium.ru/article/183

https://studarium.ru/article/183

https://studarium.ru/article/183

https://studarium.ru/article/183

47

[IpocTeie 3¢upbl: HOMEHKIATYpa U
n3oMepusi, 0COOCHHOCTH
(bH3H‘IeCKHX U XUMHUYCCKUX
CBOWCTB

https://studarium.ru/article/183




48

MHOroaroMHsbI€ CIIMPTHI:
STWICHIINKOJIb U INIMLEPHH, X
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA

https://studarium.

ru/article/183

49

CriocoObI mostyueHust u
NPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

https://studarium.

ru/article/183

50

51

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢du3nveckne CBONCTBA.
TokcuanocTh GeHona

XuMuyeckue cBorcTBa (eHoa

https://studarium.

https://studarium.

ru/article/183

ru/article/183

52

CriocoOpl mostyueHust u
IpUMeHeHue (heHosna

https://studarium.

ru/article/183

53

54

55

56

IIpakTnyeckas padora Ne 2.
Pemienne 3xcnepuMeHTaIbHBIX
3aaa4 no reme "Cnuprsl U
¢penounr"

Cucremaruzanus 1 00001eHue
3HAHUH 10 TEME

AJibieruibl M KeTOHBI:
JIEKTPOHHOE CTPOEHHE
KapOOHWIIbHOM TPYIIIHI;
TOMOJIOTHUECKHUE PSAbI, 001Iast
bopmya, n3oMepus u
HOMEHKJIaTypa

AJberuIbl ¥ KETOHBI:
¢dusnveckre CBONCTBA; peaKIu
IIPUCOEANHEHUS

https://studarium.

https://studarium.

https://studarium.

https://studarium.

ru/article/183

ru/article/183

ru/article/183

ru/article/183




57

Peakuuu okucienus u
Ka4ueCTBCHHBIC PEAKIINH
AJIBJIETUI0B U KETOHOB

https://studarium.

ru/article/183

58

59

60

61

CriocoOblI MOTy4eHUS albICTHI0B
1 KETOHOB

OIHOOCHOBHBIE ITPECITbHbBIC
KapOOHOBBIC KUCIIOTBI,
0COOEHHOCTH CTPOCHHS X
MOJIEKYT

N3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCJIOT, UX
(busnueckue cBoicTBa

XUMU4YeCcKre CBOMCTBA

MMpEACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX KHUCJIOT

https://studarium.

https://studarium.

https://studarium.

https://studarium.

ru/article/183

ru/article/183

ru/article/183

ru/article/183

62

OcoOeHHOCTH CBOMCTB
MYPAaBbUHOM KHCIIOTBHI.
MHoroo0Opasue kapOOHOBBIX
KHUCIIOT

https://studarium.

ru/article/183

63

Oco0eHHOCTH CBOMCTB:
HeMnpeeNbHBIX U apOMaTHYECKUX
KapOOHOBBIX, TMKAPOOHOBBIX,
THJIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTeNnn BBICIIUX
KapOOHOBBIX KUCIIOT

https://studarium.

ru/article/183

64

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT

https://studarium.

ru/article/183

65

CriocoObI mostyueHust u

https://studarium.

ru/article/183




pUMEHEeHHE KapOOHOBBIX KHCIIOT

66

67

68

69

CnoxxHbie A(UpHI:
TOMOJIOTHUYECKUHN PsiJI, 00IIIast
dbopMmyna, n3omepus u
HOMEHKJIaTypa

dusznuecKkue U XUMUYECKHE
cBOlcTBa A(hUPOB

Pemenue pacu€tHeix 3a1a4: o
YPaBHEHUIO XUMUYECKON PEAKILUH,
Ha ONpeIeTICHUE MOJIEKYJIIPHOI
(hopMyIIbl OPraHuYecKoro
BEIleCTBa

IIpakTHyeckas padora Ne 3.
Pemenne 3kcnepuMeHTATbHBIX
3aga4 no reme "'Kapoonosrbie
Kkuca0Tbl. Ci1oxkHbIC YPUPHI"

https://studarium.ru/article/183

https://studarium.ru/article/183

https://studarium.ru/article/183

70

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA (THIPOIU3)

https://studarium.ru/article/183

71

Oco0eHHOCTH CBOMCTB KUPOB,
COIEepIKaINX OCTATKU
HCMIPECACIIBHBIX ) KUPHBIX KHUCJIOT.
Kupsl B npupone

https://studarium.ru/article/183

72

Mpbuia Kak COJIM BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIEe
nencrtaue. [lorasatue o
CUHTETUYECKUX MOIOLINX
cpenctBax (CMC)

https://studarium.ru/article/183

73

I'eneTnueckas cBsI3b

https://studarium.ru/article/183




YTJIEBOJIOPOIOB U
KHCJIOPOJICOACPIKAIITUX
OpPraHUYECKUX BEIIECTB

74

75

76

Pacuétel o ypaBHEeHUAM
XMMHYECKUX PEaKIUi

Cucremaruzanys 1 00001enme
3HAHUH 110 TEME

OO0mas xapakTepucTuKa
YIJIeBOJOB U KJIacCU(UKALIUA
yII€BOJIOB (MOHO-, IU- U
MOJIMCaXapu/Ibl)

https://studarium.

https://studarium.

https://studarium.

ru/article/183

ru/article/183

ru/article/183
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Monocaxapuabl: pu3nyecKue
CBOMCTBa M HAXOXK/ICHHE B
npupoje

https://studarium.

ru/article/183

78

[IpuMeHeHue rroKo3sl, €€
3HA4YCHUC B ) KU3HCACATCIBbHOCTHU
OpraHusma

https://studarium.

ru/article/183
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Jucaxapupl: caxapo3a, MaibTo3a
u nakro3a. HaxoxaeHue B
MIPUPOJIC U TPUMEHEHNE
JMCaxapuJioB

[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIEKYI, GU3NYECKUE U
XHMHYECKHE CBOMCTBA,
MIPUMEHEHHE

[TousTue 00 HCKYCCTBCHHBIX
BOJIOKHax

https://studarium.

https://studarium.

https://studarium.

ru/article/183

ru/article/183

ru/article/183
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Pemenue pacueTHbIX 3a/1a4 Ha




OIIpe/ieJICHUE J10JI BbIX0/1a
MIPOJYKTa PEaKuu OT
TEOPETUYECKH BO3MOYKHOTO

83

84

85

86

Cucremarusanusa 1 00001IeHnE
3HaHUH 10 paszueny

KonTposbHasi padora no reme
"Kucsiopoacoaep:xamue
opraHuveckue coeqnHeHus'
AMMHBI: KJ1accuukanms,
CTpOEHHE MOJIEKYJI, 001I1ast
dbopmyna, nuzomepus,
HOMEHKJIAaTypa U GU3NYECKUe
CBOICTBA

XUMHYECKHE CBOMCTBA
anudaTuyecKux aMHMHOB

https://studarium.ru/article/183

https://studarium.ru/article/183

https://studarium.ru/article/183
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AHWIIMH: CTPOCHME AHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJIMHA

https://studarium.ru/article/183

88

89

90

CrniocoOsl mostyueHus: u
MpUMEHEHHE aTn(aTHIECKIX
aMHHOB

AMMHOKHUCIIOTHI: HOMEHKJIaTypa U
n3omepusi, pu3ndecKue CBOMCTBa.
OtnenbHbIC IPEICTABUTENH O~
AMHUHOKMCIIOT

XUMHUECKHE CBOMCTBA

AMHHOKHUCIIOT, UX OMOJIOrMYECKOe
3HAYCHUC aMHUHOKHUCIIOT. CI/IHTG3 n

https://studarium.ru/article/183

https://studarium.ru/article/183

https://studarium.ru/article/183




TUIPOJIA3 TIENITUI0B

91

92

benku xak nNpupoHBIE OJTUMEPHI;
CTPYKTYpbI O€JIKOB

XUMHYECKHE CBOMCTBA OEIIKOB

93

A3zoTcoaepxaiiue
TeTEPOLUKINYECKUE COCIUHEHUS.
HyxnenHoBbIE KUCTIOTHI: COCTaB,
CTpO€HHuE U OHooruyeckas poib

https://studarium.ru/article/183

94

IIpakTnueckas padora Ne 4.
Penienne 3kcnepuMeHTATbHBIX
3a1a4 Mo TemMe
""A3oTcoaep:kanue
OpraHuyeckue coequHenus'"

https://studarium.ru/article/183

95

IIpakTnueckas padora Ne 5.
Penienne 3kcnepuMeHTATbHBIX
3aja4 no teme '"PacnozHaBanue
OPraHuYecKuX coeJuHeHuni"

https://studarium.ru/article/183
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KonrtpoabsHnas pabora no reme
""A3oTcoaep:kanue
opraHuveckue coeqnHeHus'

OCHOBHBIE TTOHSITHSA XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHHUN U METOAbI NX CUHTE3a
—IOIUMEepHU3alUs U
MOJIUKOHJIEHCAITHS

IInactmaccel. YTunusanusa u
nepepaboTKa MIacTuka

https://studarium.ru/article/183

https://studarium.ru/article/183

https://studarium.ru/article/183
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DJ1lacTOMEepbl: HaTypaJbHbIN




CHUHTCTUYCCKUC KaYIYyKH. Pe3una

100

101

102

Bonokna: HaTypanbHble,
HCKYCCTBEHHBIE, CHHTETUYECKHE.
[Tonumeps! cenuanbHOTO
Ha3Ha4YCHU

IIpakTnyeckas padora Ne 6.
PemeHue 3xcnepuMeHTAIbLHBIX
3a1a4 no reMe '"Pacmo3naBanue
IJIACTMACC M BOJIOKOH"

O00011IeHNE U CUCTEMATU3AIUS
M3YYEHHOT0 MaTepuaa 1o TeMe
"BbicOKOMONEKYISIpHBIE
coeauHeHu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

https://studarium.ru/article/183

https://studarium.ru/article/183

https://studarium.ru/article/183




11 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbi
1 Atom. CocTaB aTOMHBIX si1ep. XUMUYECKUH 1 MpeserTaLys
sneMeHT. M30Tombl https://studarium.ru/article/183
MpeseHTaunsa
5 CtpoeHue 3J1eKTPOHHBIX 000JI0UY€K aTOMOB, 1 httoe,fstudarium ru/artcle/ 183
KBaHTOBBIC UHCIIa
_ MpeseHTauns
3 Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-, 1 s lstudarium ru/article/ 163
p-, d-, f-a;memeHThI)
MpeseHTauus
PacnpeﬂeneHI/Ie SJICKTPOHOB 110 aTOMHbBIM https://studarium.ru/article/183
4 1 p
opouTanim
MpeseHTauns
SHGKTPOHHHG KOH(i)I/IpraIII/II/I aToMoB https://studarium.ru/article/183
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUH
MpeseHTauns
SHGKTPOHHHG KOH(i)I/IpraIII/II/I MOHOB. https://studarium.ru/article/183
6 1
DNeKTPOOTPUIIATETLHOCTh
= MpeseHTaums
HepHOHquCKHH 34KOH " HepHOHquCKa’I https://studarium.ru/article/183
7 chCTEMa XUMHUYECKUX 3eMeHToB [[. 1. 1
MeHeneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHUS aTOMOB
2 MNpeseHTaumsa
3aKOHOMepHOCTH M3MCHCHH CBOUCTB https://studarium.ru/article/183
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMU 1
MPOCTHIX U CIOKHBIX BEHIECTB MO IPYIIAM U
nepuoiam
9 Cucremarusanus 1 0000IIEHNE 3HAHUN 110 1 MpeserTauys




TEMC

https://studarium.ru/article/183

Buabsl xumnueckou cBa3u. MexaHUu3MbL
00pa30BaHMs KOBAJICHTHOW CBSI3H.

MNpe3eHTaumsa
https://studarium.ru/article/183

10
BOI[OpOI[HaH CBs3b. MG)KMOJIeKyJBIprIe
B3aHUMOJICHCTBUS
BateHTHOCTB 1 BaJIEHTHBIC BO3MOKHOCTH MpeaetTauis .
https://studarium.ru/article/183
11 aToMOB. CBS3b 3JIEKTPOHHOMN CTPYKTYpPbI
MOJICKYJI C UX TCOMCTPUUICCKHUM CTPOCHUEM
MpeseHTaums
12 Hpe,[[CTaBJ'IeHI/IH 0 KOMILICKCHBIX https://studarium.ru/article/183
COCAUHCHUX: COCTAB U HOMCHKIJIATypa
MpeseHTaunsa
BGHIGCTBB, MOJIGKYJIFIpHOFO u https://studarium.ru/article/183
13 HEMOJICKYJIIPHOTO CTPOCHUS. Tunsl
KPUCTAJUIMYCCKUX PCHICTOK U CBOMCTBa
BCIIICCTB
MpeseHTauns
14 HOHSITI/IG 0 HHCHepCHHX cucTemMax. https://studarium.ru/article/183
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOMAHBIX paCTBOpax
. MpeseHTaums
VcTunnble paCcTBOPBI. HACBILICHHBIC 1 https://studarium.ru/article/183
15 HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst
MpeseHTauns
16 CriocoGer BBIPOKCHHS KOHIICHTpallnK https://studarium.ru/article/183
pacTBOpPOB
Pemrenne 3a7a4 ¢ MUCHONIB30BaHUEM TOHATHI MpesexTaLus .
https://studarium.ru/article/183
17 "MaccoBast 107151 paCTBOPEHHOTO BelecTna,
"MossipHast KOHUEHTparus'"
MpeseHTauns
18 KHaCCH(bHKaHH;{ u HOMGHKJ'IaTypa https://studarium.ru/article/183
HCOPTraHNYCCKUX BCIICCTB
C MNpeseHTaumsa
19 CI/ICTeMaTI/ISaI_[I/IH 1 0606H_ICHI/IC SHaHWH IO https://studarium.ru/article/183

TEMC




KonTtpouabnas paéora Ne 1mo remam
"Ctpoenue aroma. [leproandeckuii 3aKoH 1

MNpe3eHTaumsa
https://studarium.ru/article/183

20 [Tepuoanueckas cucTeMa XMMHYECKUX
anemenTtoB JI. . Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”
= MNpe3eHTaumsa
KJ'IaCCI/I(l)I/IKaIII/Iﬂ XUMUTECKUX peaKHHH B https://studarium.ru/article/183
HEOPraHWYeCKON M OpraHu4YeCKON XUMHUH.
21 3aKOH COXpaHEHHUsI MaCChl BEILIECTB; 3aKOH
COXpAaHEHUS U MPEBpaIICHUS SHEPTUU NTPU
XUMHUYECKUX PEAKIUAX
~ MpeseHTauns
99 TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA. httoe,fstudarium ru/artcle/ 183
TepMoxuMuyeckre ypaBHEHUs
MpeseHTauns
93 Brrunciienus o ypaBHEHHSIM XUMHYECKUAX e lstudarium ru/article/ 163
peaKkuuii ¥ TEPMOXUMUYECKUM YPABHEHHSIM
2 - MpeseHTauus
CKOpOCTL XAMHAICCKON peaKI_II/II/I, ce https://studarium.ru/article/183
24 3aBHCUMOCTH OT Pa3IHuHbIX (PAaKTOPOB.
Karanus u xatanuzatopsl
MpeseHTaums
25 ['omoreHHsie U reTepOreHHbIe peakun https://studarium.ru/article/183
MpeseHTauus
[1]
HpaKTquCKaﬂ paﬁoTa N' 1 o TeMe https://studarium.ru/article/183
26 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTb XUMUYECKON peakuuu"
MpeseHTauns
27 OGpaTI/IMLIC 1 H606paTI/IMBIC peaKLII/II/I. https://studarium.ru/article/183
XHUMHYECKOE PaBHOBECUE
MpeseHTauns
[1]
HpaKTquCKaﬂ paﬁoTa N_ 2 IO TEME https://studarium.ru/article/183
28 "BnusiHue pa3nuyHbIX GaKTOpOB Ha
MOJI0)KEHNE XUMHYECKOTO paBHOBECHS "
MNpeseHTaumsa
29 SHGKTPOHI/ITI/I‘ICCKaH UACCOLIAIINA. https://studarium.ru/article/183




CunbHbIe U cliadbie AIIeKTpouThl. CTereHb
JUCCOLUALIUU

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

MNpe3eHTaumsa
https://studarium.ru/article/183

30 pactBopoB. Bogopoansliii mokazarens (pH)
pacTBOpa
~ MpeseHTauus
31 FHHPOHI/B COJICH. PeaKHHH’ TPOTCKAOIINC B https://studarium.ru/article/183
PpacTBOpAX IJICKTPOJIUTOB
MpeseHTauus
0
HpaKTquCKaﬂ pﬂﬁOTa N- 3 1o TEME https://studarium.ru/article/183
32 "XHUMHYECKUE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"
_ MpeseHTauns
OKHCIMTENBHO-BOCCTAHOBUTEbHbIC https://studarium.ru/article/183
33 peaknuu. BakHelme OKHCITUTENN U
BOCCTAaHOBUTCIN
_ MpeseHTauns
34 MeTo/ 371eKTPOHHOTO (3JEKTPOHHO https:/studarium.ru/article/183
HMOHHOTO) OanaHca
MpeseHTauus
35 9HeKTPOHH3 paCTBOPOB " paCHHaBOB https://studarium.ru/article/183
BCIIICCTB
MpeseHTauns
36 PemeHHe 3a1a4 paBJ’II/I‘-IHLIX THUIIOB https://studarium.ru/article/183
MpeseHTauus
37 Pemenue 3aa4 pa3JINUYHbIX TUIIOB https://studarium.ru/article/183
> MNpeseHTaumsa
38 CI/ICTCMaTI/BaI_II/I}I 1 O606IJ_ICHI/IC SHaHHH IO https://studarium.ru/article/183
Teme "XuMuueckue peakiuu'
MpeseHTauns
0
39 KOHTPOHbHaﬂ paﬁoTa Ne 2 o Teme https://studarium.ru/article/183
"Xumuueckue peakuuu"
> MpeseHTauns
Ilosi0:xenne HemertasioB B [leproanueckoit et rufarticle/ 163
40 CHCTEME XMMUYECKHUX dy1eMeHTOB []. M.

MenpeneeBa 1 0COOCHHOCTH CTPOCHUS UX




aToMoB. ®U3NYECKHUE CBOMCTBA HEMETAJIJIOB

ANOTponus HEMETaIOB (Ha pUMepe

MpeseHTauus

41 https://studarium.ru/article/183
KHCIIOpoJia, cephl, hocdopa u yrieposaa)
. MpeseHTauns
42 BOHOpO'H' HOJTy4CHHUC, (I)I/IBI/I‘ICCKI/IG " https://studarium.ru/article/183
XUMHYECKUE cBOMCTBA. [ 'uipuibI
. MNpe3eHTaumsa
lanorensr: HAXOKJCHAC B TPUPONC, https://studarium.ru/article/183
43 CTIOCOOBI NOTYYCHUs, PU3NIECKUE U
XHUMHUYECKHUE CBOMCTBA
s MpeseHTauns
FMOFGHOBOHOPOI{H' Baxmueiimme https://studarium.ru/article/183
44 KHUCJIOPOJICOACPIKAIINE COCTUHEHUS
TaJIOTCHOB
MpeseHTauus
JlaGopaTopHble ¥ MIPOMBIILICHHBIE CIIOCOOBI e et rufarticle/ 183
45 MOJIYYCHUS I'aJIOTCHOB. HpI/IMeHeHI/Ie
TaJIOTeHOB U UX COSTMHEHUH
MpeseHTaums
)
HpaKaneCKaﬂ paﬁoTa Ne 4. Pemenue https://studarium.ru/article/183
46 IKCIICPUMCHTAJIbHBIX 3aJ1a4 110 TEME
"T"anorensr"
. MpeseHTauns
KHCHOpOI{' Ha60paTOpHHe u https://studarium.ru/article/183
47 IMPOMBIIIJICHHBIC CHOCO6BI MMOJIy4YCHH,
¢dusnyeckre 1 XuMuueckue cBoiicrsa. O30H.
HpI/IMCHCHI/IC KHCJIOpOJa 1 O30HA
MpeseHTauns
48 OKcuUIbl U IEPOKCUTBI https://studarium.ru/article/183
MpeseHTauns
49 PCI_HCHI/IC 3ajJa4d pa3J'II/I‘-IHI>IX THUIIOB https://studarium.ru/article/183
. MpeseHTauns
Cepa' HAXOK/ICHUC B TPUPOJEL, CrIOCO6bB! https://studarium.ru/article/183
50 MoJy4eHus1, GU3NIECKUE U XUMUUYECKHUE

CBOMCTBA




o1 CepoBonopo, CyabGuabl
MpeseHTauus
52 Kchopoz[conepmamHe COCTMHCHHSL CCPBI. https://studarium.ru/article/183
Oco0EeHHOCTH CBOWCTB CEPHOM KUCIOTHI
IIpakTnyeckas padora Ne 5. Pemenue
53 AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u
e€ coequHeHus"
A3OT: HAX0XJICHHE B IIPUPOJIE, CITOCOOBI
94 MOJTy4eHHs1, PU3NIECKUE U XUMHUIECKHUE
CBOMCTBA. AMMUAK, HUTPHUIbI
MpeseHTauns
55 KHCHOpOI{COHep)KaHIHe COCIMHCHUS a30Ta. https://studarium.ru/article/183
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI
2 MpeseHTauus
56 HpHMeHeHHe a3oTa 1 ero COCTMHCHNH. https://studarium.ru/article/183
A3oTHBIE yI10OpEeHUS
. MpeseHTauns
(DOC(l)Op. HaxXOXK/ICHIC B IIPUPOAL, crocoOs! https://studarium.ru/article/183
o7 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
coiicTBa. Pochuas! u hochun
MpeseHTauns
58 OKCHHH (1)00(1)013&, (bocq)opconepmamne https://studarium.ru/article/183
kucioThl. Conmu hochopHOM KUCTOTHI
~ MpeseHTauus
59 HpHMeHeHHe (bocq)opa 1 €ro COCTMHCHNH. https://studarium.ru/article/183
dochopHbie yIoOpeHus
MpeseHTauns
[
HpaKanecxaﬂ paﬁoTa Ne 6. Pemenne https://studarium.ru/article/183
60 JKCIIEPUMEHTAJIBHBIX 3a4a4 10 TeMe "A30T U
dbocdop u ux coequHeHU"
. MpeseHTauns
anepo;l. HaXOXACHNC B IIPUPOAC, https://studarium.ru/article/183
61 QIJIOTPOIIHbIE MOAUPUKALNY; (PU3HUECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
MpeseHTauns
62 Oxcun yrnepo/:[a(l |), OKCH I erIGpO)Iﬂ(lV), https://studarium.ru/article/183




YroJbpHas KUCJIOTa U €€ COJn

MpeseHTauus
63 Pemenwue 3a1a4 pa3nuyHbIX TUIIOB https://studarium.ru/article/183
2 MNpe3eHTaumsa
erMHHH' HaxXOKICHHC B IIPUPOJC, CTI0CO6L! https://studarium.ru/article/183
64 NoJy4eHus1, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBa
MpeseHTauus
65 Oxcnn xpemmn(lV), kpemnuesas kucrora, https://studarium.ru/article/183
CUJINKATHhI
o MpeseHTaums
66 HpHMeHeHHe KpEMHUA 11 €ro COCMHCHHN. https://studarium.ru/article/183
CTeKHO, €ro MnoJyu4CHue, BUJibl CTCKJIIA
MpeseHTauns
67 Pemenue 3a/la4 pa3JINYHbIX THUIIOB https://studarium.ru/article/183
5 MpeseHTaunsa
68 Cucremarnsauns u 0000wmenne sHanmi 1o https://studarium.ru/article/183
teme "Hemerananr"
MpeseHTauns
0
69 KOHTpOHl)Haﬂ paﬁoTa Ne 3 o Teme https://studarium.ru/article/183
"HemeTawanl"
% MpeseHTauus
70 Ananus PE3YyJIbTAaTOB KOHTPOJILHON pa6OTLI, https://studarium ru/article/183
KOPPEKIIUS OIHO0K
> MpeseHTauns
HOJ’IO)KBHI/IC METaJ1108 B HepHOHquCKOH https://studarium.ru/article/183
71 CUCTEMC XUMHNUYCCKUX DJIEMCHTOB.
OcoOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX
060ﬂ0qu aTOMOB METAJIJIOB
> MpeseHTauns
72 Obmme (bHSquCKHe CBOHCTBA MCTAJLTIOB. https://studarium.ru/article/183
HpI/IMeHeHI/Ie MCTAJIJIOB B 6I)ITy U TCXHUKEC
MpeseHTauns
73 CmutaBsl MeTauioB. Koppo3us meTamios https://studarium.ru/article/183
MpeseHTauns
74 Pemenue 3a1a4 pa3an4HbIX TUIIOB https:/studarium.ru/article/183




DNEKTPOXUMHYECKUN Psiji HAPSHKEHUI

MNpe3eHTaumsa
https://studarium.ru/article/183

75 MeTauioB. O0IIMe CIOCOOBI MOTyYEHUS
METaJJIOB
_ MNpe3eHTaumsa
OGH.IEUI XapaKTep MCTHKA MCTAJLIIOB IA https://studarium.ru/article/183
rpynusl [leppoaudyeckoit cucTemsl
76 XMMHYECKUX 3J1€MEHTOB. HaTpuil n kanuii:
noJiyueHue, PU3nYecKue 1 XUMHUIECKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COEINHEHUN
_ MpeseHTauns
06111215[ XapaKTepHCTHKa MCTaJLIOB ”A https://studarium.ru/article/183
rpynisl [lepruoaudyeckoi cuctemsl
27 XUMHYECKHUX DJIEMEHTOB. Maruui u
KaJbLUi: oTy4YeHue, Gusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BELIECTB U UX COCIUHEHUN
MpeseHTauns
78 XKeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHuUs https:/studarium.ru/article/183
N MpeseHTaums
79 AHIOMHHHH' HOqueHHe’ (I)I/I3I/ILIGCKI/IG 1 https://studarium.ru/article/183
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
s MpeseHTauns
AM(l)OTepHI)Ie CBOMCTBA OKCHIA 1 https://studarium.ru/article/183
80 THJIPOKCH]IA AITFOMUHHS,
TUIPOKCOKOMIIJIEKCHI aJIIOMUHUS, UX
IIPUMEHEHNE
MpeseHTauns
81 PCI_HCHI/IC 3a1a4 pa3J'II/I‘-IHI>IX TUIIOB https://studarium.ru/article/183
MpeseHTauns
[1]
HpaKTI/I‘IECKaﬂ paﬁoTa N_ 7' PeIHeHI/Ie https://studarium.ru/article/183
82 JKCIIEPUMEHTAJBHBIX 3a1a4 10 TEME
"MeTaJibl IIaBHBIX OArpynn"
83 OO6m1ast XapakTepruCcTUKa METAIIJIOB MpesenTauua




no0ouHbIX oarpymm (b-rpyrmm)
[Tepuoauueckoit CUCTEMbI XUMHUYECKHUX
3JIEMEHTOB

https://studarium.ru/article/183

DuU3NYECKUE U XUMUYECKUE CBOMCTBA Xpoma

MNpe3eHTaumsa

84 https://studarium.ru/article/183
" ero COQHHHCHHﬁ, HUX MIPUMCHCHHUC
~ MpeseHTauus
Ba}KHeI/IH_II/IC COCIMHCHU MapraHia. https://studarium.ru/article/183
85 HepMaHraHaT KaJIus, €T0 OKHUCIUTCIbHBIC
CBOICTBA
dusndyeckre ¥ XMUMHUUECKHE CBOMCTBA MpesexTauus _
https://studarium.ru/article/183
86 JKeJie3da U €ro COCAUHCHUU. HonyquI/Ie u
IIPUMCHCHUE CIIIIaBOB JKCJIC3a
2 MpeseHTauns
87 dusnueckue U XUMUYECKHIE CBOMCTBA Meau https://studarium.ru/article/183
ueé COG,Z[I/IHeHPlﬁ, HX IPUMECHCHHUC
2 MpeseHTauns
dusnueckue U XUMUYECKHUE CBOMCTBA IINHKa https://studarium.ru/article/183
88 1 €T0 COSAMHCHHI, X IPUMCHCHHE.
FI/IIIPOKCOKOMHJ'ICKCBI IIUHKa
MpeseHTaums
0
HpaKTquCKaﬂ paﬁoTa N' 8' PemeHHe https://studarium.ru/article/183
89 3KCHCPUMEHTAJIBHBIX 3a1a4 110 TEME
"MeTaibsl TOOOYHBIX MOArpyHH"”
MpeseHTaums
90 PCI_HCHI/IC 3ajJa4 pa3J'II/I‘-IHI>IX THUIIOB https://studarium.ru/article/183
MpeseHTauns
o1 O060061IeHre U cuCTeMaTU3alus U3YYeHHOTO httoe,ftudarium ru/artcle/ 183
MaTepuaia 1o reme "Merauibr"
MpeseHTauns
o
92 KOHTPOHbHaﬂ paﬁOTa Ned mio Teme https://studarium.ru/article/183
"MeTamiabl"
2 MpeseHTauns
93 AHamms pE3yIBTATOB KOHTPOJILHON P a6OTH’ https://studarium.ru/article/183
KOPPEKIIHSI OITHOO0K
94 Ponb xumMun B obecrieueHHH yCTOWYHBOTO FlpeaeHTaLis




Pa3sBUTHA YCIIOBCUYCCTBA. Ilonstue o
HAaYYHBIX METOAaX MCCICAOBaHNs BEIICCTB

https://studarium.ru/article/183

HaquHe IMPUHOMUIIBI OPraHu3aluu
XUMHYCCKOI'O IMMPOU3BOJACTBA.

MNpe3eHTaumsa
https://studarium.ru/article/183

95 1
[TpoMbIeHHbIe CTIOCOOBI TOTYYCHHS
Ba)XKHEUIIINX BEIIECTB
XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEN Mpesentaums

96 p Py I 1 https://studarium.ru/article/183
CpEIbI U €r0 MOCIEACTBUS
XHUMHS ¥ 37J0POBbE YEIIOBEKA. MpeseHTauis _

97 1 https://studarium.ru/article/183
JlexapCTBEHHBIE CpEICTBA
Xumug nuu. Pois xumuu B eYEeHNH MpesenTaus

o8 It on obecrieve 1 https://studarium.ru/article/183
MMUIIEBONA O€30IIaCHOCTH
KocMmernueckue u mapdroMepHbIe CpeEaCTBA. Mpesentaums

99 p(b p pea 1 https://studarium.ru/article/183
BriTtoBasg xumug
XuMus B CTpOUTENBCTBE. BaxkHelmue fpeagtraLus _

https://studarium.ru/article/183

100 CTPOUTENBHBIE U KOHCTPYKLIMOHHEIE 1
Marepuaybl. XUMHS B CEIIbLCKOM XO3SIMCTBE.
Opranudeckrie 1 MUHEPATbHBIEC YIOOpEHUS

OBIIEE KOJIMYECTBO YACOB I10 170
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