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HOACHUTEJBHASA 3AIINCKA

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

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uiIbHOrO 0Oy4YeHUsl, MPU3BAHO OOECHEUYUTh O0OIIE0O0pa30BaTENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpPeOOBAHMN K YPOBHIO MOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCOIUTAHUS U PA3BUTHUS 00YUAIOIIMXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHUE: MNPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIEIOBATEIbHOCTH
U3y4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax MTOTOBOM arrectanu B (GoOpMe E€IMHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



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

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

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

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

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TMpeaeaaMd yCTAaHOBJIEHHOW 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
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIyOJNEHHOrO U3yYEHHs HamlpaBleH Ha peajiu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wM3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopazoanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



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

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuugax 0a30BOro M yriayoJa€HHOIrO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETUYECKOE JIONOJHEHHE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHMN HAa OCHOBE PACIIUPEHUs U YIIIyOJeHUsS
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKXe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBanus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMAHUE BONPocaM 00 3IEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmed cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU IMpeAMeTa B JAaHHOM Cllydyae akIeHT OyneT cielaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM IJIsl H3Y4YEHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha yriyOJE€HHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka 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 obimiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTypbl. Pemienne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U e€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleYeHnn PalrOHAIBHOTO MPUPOJONOIb30BaHUs, B (POPMUPOBAHUHU
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
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMaX, 00 00muX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMS SIBJICHUH, UMEIOIIMX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BaHUEM 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 IPAKTUUYCCKOM JICATEITHHOCTH M MMOBCEIHCBHOM 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, KaK:

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

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHWUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPAa30BaHUIO 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 DKOJIOTUUYECKON KYJIbTYphI, IPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

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



COAEPKAHUE OBYUEHUSA
10 KITACC
OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3H.
OpnunapHasi, [BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€il B MOJIEKYJIax
opraHudeckux BemecTB. [loHsiTue O CBOOOJHOM paaukaine, Hykieoduie Hu
anexkTpodue.

Teopuss crpoeHuss oOpraHudeckux coeauHeHu A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl W30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BemiecTB. [loHarue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranumdeckux coenuHenuid (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBneHue, oOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJI
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Aunkansbl. ["'omosiornyeckuil psii ankaHoB, oOmas (GpopmMyria, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuan3ains aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



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

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, MOJUMEpHU3alMu U OkucieHus. [IpaBmiio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

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

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOHHYIO CBsI3b. 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 OEH30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMEIIeHHUs] B O€H30JIbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

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



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

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOUnd. B3auMoaencTBHE IUTaJIOTCHAIIKAHOB C MAarHue€M M IIMHKOM.
[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 YTIEBOJOPOAOB (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 OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STHUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucnopoacoaepxaime opranuyeckue coeJUHEHUS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
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 OJIHOATOMHBIX
CIIUPTOB.

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

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

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



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

KapOoHWIIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIEKTPOHHOE 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 aJIbJIETUIBL.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHUCIOT. 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. MHorooopa3ue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

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

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

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, JH-
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)), peakmus raunepuHa
ruapokcuom Menu(ll), xumumyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJUHEeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHWwIMHA. B3anMHoe BiusiHUE TPy aTOMOB B MOJeKyJie aHminHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOKHUCIHOTE.. HOMeHKaTypa u nzoMepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @U3W4YecKue CBOMCTBA  AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi OeNKOB NpH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



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

[Tonmumepubie Marepuanbl. I[lmactmacchl (NOJMATUIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

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

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

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

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

PacuétHble 3anaumn.

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

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, KiaccuduKaius, HaOII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

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

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



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

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUIUBO.

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

11 KUIIACC
OBIIAA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTrO MEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DNEeKTpOOTPULATENBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEpUOIUUECKOrO 3aKOHA W lleprnoanyueckor CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHNIECTB IO TpynmaM W NOepuoAaM. 3HAYECHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. l1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMOoNeKyIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JMIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUU.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIIPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonsstue o mucnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIIEHTPALMM PaCTBOPOB:
MAaccoBasi J0JIsI BELIECTBA B PACTBOPE, MOJISIPHAsl KOHIEHTpauus. Hacelenusie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.



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

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

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

O6paTuMble 1 HeoOpaTUMBIC peaklnk. XUMHUUecKoe paBHOBecue. KoHncTanTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuibHble W cJaOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUS.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3ioKEeHHEe TEPOKCHUIA BOJIOPOJAa B MPUCYTCTBUM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuyeckasi xumusi.

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

Bonopon. Ilomydyenue, ¢uznveckne M XHMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | ajoreHoBoAOpoOibl. BaxxkHeumme KUCI0POACOAEpKAILINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



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

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

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

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

VYrinepon, HaxoXAeHUWE B NOpuUpoje. AJUIOTPOIHBIE  MOIU(DUKAIUU.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCThIX BEUIECTB, OOPA30BAHHBIX YIIEPOJIOM, U €ro
COCIMHEHNH.

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

[Tonoxenne MetamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHui  metamwioB.  OOmue  crmocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u kanuii: mnonydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMICTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHHI.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



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

OOmast xapakTepucThka MeTauioB 1o0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydeHne u npuMeHeHrue xpoma.

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

du3nyeckrue U XMMUYECKHUE CBOMICTBA KeJe3a U ero coelnHeHuid. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/IA U TUIPOKCU/IA MHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3YYEHHME KOJUIEKIMH «MeTalibl M CIUIaBbl», B3aWMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METaJIOB, B3aUMOJECMCTBUE THIPOKCUIOB AIIOMUHUA M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (HAa MpUMEPE MPOU3BOJICTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbE uenoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XUMUSl THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€301acHOr0 MCIMOJIb30BaHUS IIPENaparoB OBITOBOM XUMHHM B IIOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMus B CeNbCKOM X03siicTBe. OpraHn4ecKkue 1 MUHEpaJIbHbIE YA00PEHNUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepuaibl, KPaCKH, CTEKIIO, KEpaMHKa.
Martepuaisl 11 21eKTpoHUKU. HaHoTexHOoI0TMH.

Pacuérnsle 3anaun.

Pacuétbr: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEAKLUU, €CIU OAHO U3
BEILIECTB HMMEET NpuUMecH, Macchbl (00BEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaklMH, €cClIM OJHO M3 BEUIECTB JAaHO B BHUJAE pacTBOpa C OINPEAeIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B pPACTBOpPE, JOJM BbIXOJA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKU BO3MOXKHOTO.

MexnpenMernsle CBA3U. Peannszanys MEKIPEIMETHBIX CBA3CH MPH
U3y4eHUU OOIIel U HEOPraHMYeCKoW XMMUM B 11 Kiacce ocylIecTBISIETCS Yepe3
UCIOJIb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX IMOHATUH, TaK U IOHSATHUH,
IPUHATHIX B OTAEJBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O LUKIIA.

OO1ue ecTecCTBEHHO-HAyYHbIE IOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKkT, TMIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KilacCU(PUKalUs, MePUOAUIYHOCTh, HAOIIIOIEHUE,
U3MEpPEHUEe, OKCHEPUMEHT, MOJeib, MojaenupoBaHue. Pusuka: marepus,
MUKPOMHUP, MAaKpOMHp, aTOM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIIbI,
pazi0aKTUBHOCTb, MOJIEKYJA, SHEPTeTUYECKUIM YPOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, WJCAIbHBIM Tra3, (U3NYECKUE BEIUYMHBI,
CAMHMIIBI U3MEPEHUS, CKOPOCTh, dHEPIUs, Macca. buosorus: kierka, OpraHusM,
sKocucTeMa, ouocdepa, MeTabOIU3M, MAKPO- U MUKPOIJIEMEHTHI, OCIKH, KUPBI,
YIJI€BO/Ibl, HyKJIEHMHOBbIE KUCIIOTHI, (JEPMEHTHI, TOPMOHBI, KPYTOBOPOT BELIECTB U
NOTOK SHEPruM B 3KocucTeMax. leorpadusi: MUHEpalbl, TOpPHBIE TOPOIbI,
MOJIE3HbIE ~ MCKONAeMbIe, TOIUIMBO, PECypchl. TEXHOJOTHS: XUMHUYEcKas

IMPOMBINIJICHHOCTD, MCTAJLIyprusi, CTPOUTCIIbHBIC MaTCpUaJIbl,
CEIbCKOXO03SMCTBEHHOC IIpOU3BOACTBO, IIUIecBasd IIPOMBIIIJIICHHOCTD,
(I)apMaHeBTI/I‘-IeCKaSI IIPOMBIIIIICHHOCTD, IIPOU3BOACTBO KOCMCTHYCCKHUX

npemnaparoB, IMPOU3BOACTBO KOHCTPYKIOHOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEAECIICHHIO; HATMYNE MOTUBALIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPAXKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa I[IO3HABATEILHOW M MPAKTUYECKON JEeSATEILHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

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, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

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



WHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIETYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI [IEHHOCTEH 3JI0pOBOTO0 U  0Oe30MacHoro ooOpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

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

MOHMMAHUSl L[EHHOCTHM TpaBWJI WHAMBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEIHCKON
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 M3Y4YeHHUI0 Mpodeccruil pa3IuvyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpaszoBaHus, Oymymieil mpodeccuu W peanu3alid COOCTBEHHBIX J>KHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

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

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



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

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

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

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIEITO COBPEMEHHOMY YpPOBHIO Ppa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

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

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3pl MaTepUAIbHON KyJIbTYpbl, B pEUICHUU TI00ATbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

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

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEepPhIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

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



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTATBl OCBOCHUS MPOrPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) O0IeHayYHbIe TMOHSITHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeq0BaHUE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCII0JIb30BATh OCBOEHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJATHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHATHS 1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XUMHUYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHNS U BBIBObI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIIEA0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS MPAaKTUYECKHX 3a/1ad, IPUMEHEHUIO pa3JInYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaau3upoBaTh MH(GOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4YHBIA SA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUSA:



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

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIIACOBAHMS TMO3ULIUNA B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajgaraeMblii ajropuT™ AEHCTBUM mpu
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITENBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpPa30BaHUIO 3HAHUM, BUBI ESITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM THPEIMETHbIE pPEe3yJbTaThl MPEACTaBICHBl IO ToJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MECT€ W 3HAYCHHH OPTraHUYECKOM
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUM HOBBIX MATEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA psJl, TOMOJIOTH, YTIEBOJOPOJIBbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHUMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XMUMHUYECKUX SIBJICHUM; MPEICTaBICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHUE CBEACHMS O CBOMCTBaX, COCTaBe, MOJIYYEHUU U 0O€30MaCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca »JTUX peakiuii, peakiuii HOHHOTO OOMeHa IyTéM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



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

c(hOpPMHUPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAIC)KHOCTh M3yYCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIICCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIMIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BeriectB A. M. BytiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKUHOB, apPOMATHYECKHUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b ~ MEXKAY HHUMH  yPaBHCHHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

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

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



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

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

chOpPMUPOBAHHOCTh YMEHHMM: TMPOBOJUTH Pacy€Thl 1O XHUMHYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMysIBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTU YEJOBEKAa, CBA3aHHOW C MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W U3YYEHHUE CBOMCTB OPTraHMYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpamieHus ¢ BEHIeCTBAMU U JIAOOPATOPHBIM OO0OPYJAOBAHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJISX COXPAHEHUsI CBOETO 3/I0POBBS, OKpYKalolleu
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

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

aHAM3UPOBATh I1€JIECO00PA3HOCTh NMPUMEHEHHUS OPTraHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMaiuu, HTepHET 1 apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOH, SHEPTeTHUYCCKOW W THIICBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3J0POBBIO M TPHPOIHOU

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpOo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOUTAlIe, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJMUTHI, JJEKTPOJUTHUYECKAsT JUCCOLMAILMSA, CTENEHb JUCCOLMAINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHWS, JIEKalMe B OCHOBE MOHUMAaHHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATCIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIMIAX  XHUMHUYECKOTrO
MIPOU3BOJICTBA;

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



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOW CBS3M (KOBaJCHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM u
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PGEeKTy peakiuu, W3MEHEHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOUYECKOro 3akoHa [l.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa, UCHONB3ys  TMOHSATHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm U rpynmnaMm Ilepuonnueckou cucrembr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

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

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEJACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10/ BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpunIiui Jle Ilarense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOIMe HayyHble TMPUHIMIBI XUMHUYECKHUX IIPOU3BOJICTB; 11€71€C000pa3HOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEeHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
AKCTICPUMEHT (peabHbIN U MBICIICHHBIN ), HCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSTh 3TH 3HAHUS TIPU IKCIEPUMEHTAIBHOM HCCIICIOBAHUM BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHSTUSAMHU U TIPEJCTABICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee 0CO3HAHHOTO TTOHMMAaHUS MaTEPUAIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WJIM 00BEMA Ta3a M0 M3BECTHOMY KOJIMUECTBY BEIECTBA, MAacce
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
pEeaKIUM; 3HAYEHHUS BOJOPOJHOIO IMOKa3aTess PacTBOPOB KHUCIOT W IIEIOYEH C
M3BECTHOM CTEMEHbIO AUCCOIMalU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(uMeeT mpHUMECH); MOJM BBIXOJA NPOJIYKTAa pPEaKIHMH; OOBEMHBIX OTHOIICHHI
raszos;

c(hOpMUPOBAHHOCTh YMEHHUMH: CAMOCTOSITEIbHO IJIAHUPOBATh U TPOBOJUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOJTBEPKICHNE KAUYECTBEHHOTO COCTAaBa HEOPTraHMYECKUX BEILECTB, ONPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUECKOM  peakIuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
coOJIroIcHUEM TpaBmiI 0€30IacHOI0 OOpaIleHUs ¢ BEIISCTBAMHU U J1a00paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAJIM3UPOBATh U OIEHWBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I1EJIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBare/IbHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer opranndeckoit xumuu. Teopus bubnnorexa [HOK
1.1 CTPOCHHUSI OPTraHMYECKUX coearuHeHu A. M. 8 https://myschool.edu.ru/
byrneposa
Htoro no paznemny 8
Paznea 2. Yraesogopoasl
21 [IpenenbHbIE YTIEBOJOPOABI — aTKaHBI, 5 Bu6mmorexa [{OK
' IIMKJIOQJIKaHBI https://myschool.edu.ru/
HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, bubnmoreka [JOK
2.2 14 1
aJIKaJuEeHbI, aIKMHBI https://myschool.edu.ru/
2.3 ApomaThyeckue yrieBoaopoabl (apeHsbl) 8 Egggl;llﬁ\e/gsh%gi duru/
bu6mmoreka [IOK
[TprpoHbIE HCTOYHUKH YTIEBOLOPOAOB U UX
2.4 prp r P 4 https://myschool.edu.ru/
nepepaboTka
bu6 OK
2.5 ["anoreHnpon3BOHEIE YTIEBOIOPOIOB 4 1 hgpSJiT/(;T:s:(?hLOIOI.e du.ru/
Hroro no pazneny 35

Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
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bubmuoreka [JOK

3.1 C ) 11
THPTHL. FEeHOT https://myschool.edu.ru/
KapOoHunbHBIC COSTUHEHUS: AJIbICTHIIBI U Butmnorexa LIOK
3.2 ketoHbl. KapOoHoBbIe KUCIOTHI. ClIOKHBIE 21
https://myschool.edu.ru/
a¢upsl. XKupsi
bu6mmoreka [IOK
3.3 % 9
[IEBOI https://myschool.edu.ru/
Hroro no pazneny 41
Pa3znea 4. A3oTconepxkamue OpraHndecKkue coe{uHeHust
bub OK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. belkn 12 nommoreka L
https://myschool.edu.ru/
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS
bub OK
5.1 BBICOKOMONEKYIISIPHBIE COEIMHEHUS 6 hgpSJ,I:I;I/(;:\e/IS(shIE)IOI.e du.ru/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KITACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (uitpp )
NporpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
C ! 7
Tpoenue aroma. [lepronnueckuii 3aKoH u BuGmiorexa LIOK
11 [Iepnonnueckas cucTeMa XMMHU4YECKUX 9
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
Crtpoenue BemiecTBa. MHOroo0Opasue bubmmoreka [JOK
1.2 11 1
BEILECTB https://myschool.edu.ru/
bubnuoreka [IOK
1.3 X 19 1 3
HMITHCCRHIE peariind https://myschool.edu.ru/
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoteka IIOK
2.1 H 31 1 3
eMeTAILIRT https://myschool.edu.ru/
bubmmoteka IIOK
2.2 M 23 1 2
TRt https://myschool.edu.ru/
Hroro no paszneny 54
Pa3gen 3. XumMus v :Ku3Hb
MeTtoabl IO3HAHUS B XUMUH. XUMHUA U bubnunorexa LIOK
3.1 9
’KH3Hb https://myschool.edu.ru/
Hroro 1o pasneny 9
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




HOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne ni/m Tema ypoka Konrpoabnbsie IIpakTuueckue Aara uupposbie
Bcero U3y4YeHus
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl

[Ipenmer u 3HaYEHUE OPraHUYECKON bubnmnoreka HOK

1 XMMUH, TIPEJICTABICHUE O MHOI000pa3uu 1 05.09 https://myschool.edu.ru/
OPraHNYeCKUX COCTUHEHUHN
DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa Bbubnnorexa [IOK

) (ocHOBHOE U BO30YKIEHHOE COCTOSIHHSA). 1 10.09 https://myschool.edu.ru/
BanenTHbIE BO3MOXHOCTH aTOMa
yriepoja
XUMHUECKas CBS3b B OPraHMYECKIX Bu6nmorexa [TOK

3 CoeIMHEHUX. MexaHu3Mbl 00pa30BaHuUs 1 10.09 https://myschool.edu.ru/
KOBAJIEHTHOH CBSI3H, CIIOCOOBI Pa3phiBa
CBsI3ei

4 Teopust CTpOCHUST OPraHUYECKUX 1 12.09 Bu6nmorexa [{OK
coenunenuit A. M. byrneposa https://myschool.edu.ru/
Buzsr nsomepun: cTpykTypHasi, bubnmorexa LIOK

5 NPOCTPAaHCTBEHHAsI. DIICKTPOHHBIE 1 17.09 https://myschool.edu.ru/
3 GEKTHI B MOJIEKYIIaX OPraHHYECKUX
COCIMHEHUI
[Ipencrasnenue o kiaccupuKaAUK U Bu6nmorexa [{OK

6 crcTeMaTndeckasi HOMCHKIIATypa 1 17.09 https://myschool.edu.ru/
(IUPAC) oprannyeckux BEIIECTB

7 Knaccudukamms peaxiuii B 1 19.09 Bubnunoreka LIOK

OpraHN4YeCKON XUMHH

https://myschool.edu.ru/
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8 Cucremaru3anus U 0000IICHUE 3HAHUH 94.09 Bu6nuorexa LIOK
0 TeMe ' https://myschool.edu.ru/
AJIKaHBI: TOMOJIOTMYCCKHIA PsiJi, 001Ias Bu6mmoreka LOK
9 dbopmysia, HOMEHKJIATypa ¥ U30MEpHs, 24.09 https://myschool.edu.ru/
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYII
10 du3nvecKkue U XUMUYECKHE CBOMCTBA 96.09 Bbubnuorexa [IOK
aJIKaHOB https://myschool.edu.ru/
HaxosxeHue aJikaHOB B IIPUPO/IE. Bu6auoreka LIOK
11 Cnoco0bl osTy4eHus: 1 NPUMEHEHHE 01.10 https://myschool.edu.ru/
AJIKaHOB
[ukmoankanel: oomas popmyna, bubnuoreka [{OK
HOMEHKJIATypa ¥ H30Mepus, https://myschool.edu.ru/
12 0COOEHHOCTH CTPOSHUS U XUMHUYECKUX 01.10
CBOWCTB, CITIOCOOBI MOJTyYSHHUSI U
MPUMEHCHHE
Pemenue pacu€THpIx 3a1a4 Ha Bbubnmoreka LIOK
OIIpEeIeIICHUE MOJICKYIIIPHON (POPMYJIBI https://myschool.edu.ru/
13 OPraHUYEeCKOro BEIIeCTBA M0 MaCCOBBIM 03.10
JIOJISIM aTOMOB 3JIECMEHTOB, BXOJISIINX B
ero cocraB. CucreMaTu3arus u
0000111eH1e 3HaHU 110 TeMe
AJIKEHBI: TOMOJIOTUYECKUN s, 00IIast Bu6morexa LIOK
bopmyia, HOMEHKIIAaTypa, JIEKTPOHHOE https://myschool.edu.ru/
14 U IPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYJI. 08.10
CTpyKTypHas U IIHC-TPAHC-U30MEPHS
AJIKEHOB
15 dusnueckue U XUMUIECKHUE CBOMCTBA 08.10 Bubmorexa LIOK

ankeHoB. [IpaBuno MapkoBHMKOBa

https://myschool.edu.ru/
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CriocoOsI MOJTydeHUs U IPUMEHEHUE Bu6nuorexa LIOK
16 10.10
AJTIKEHOB https://myschool.edu.ru/
[Tpaktuyeckas padora Ne 1 o Teme bubmuoreka [JOK
17 "TloydeHue 3TUIICHA U U3YYCHHE eTO 15.10 https://myschool.edu.ru/
CBOMCTB"
Pemenue pacuéTHbIX 3a1a49 Ha Bu6nuoreka LIOK
18 OIIpeIeIICHUE MOJICKYIISIPHON (POPMYJIBI 15.10 https://myschool.edu.ru/
OpPraHUYECKOTO BEIIECTBA
AJIKaJMeHBI: CONPSKEHHBIC, Bu6nuorexa LIOK
19 M30JIMPOBAaHHbIE, KyMYJIHPOBAaHHBIE. 17.10 https://myschool.edu.ru/
OCo0EHHOCTH AJIEKTPOHHOI'O CTPOCHHUS
XHUMUYECKUE CBOMCTBA CONPSKEHHBIX Bbu6nunoreka LIOK
20 22.10
JIMEHOB https://myschool.edu.ru/
21 CriocoObl MoTy4eHus1 ¥ IPUMEHEHUE 9910 Bubnunoreka LIOK
aITKa/IMCHOB https://myschool.edu.ru/
AJIKUHBI: TOMOJIOTHUECKUN psifI, oO1ast bubmmoreka IIOK
99 (dopmyna, HOMEHKIIATYpa, SIEKTPOHHOE 24.10 https://myschool.edu.ru/
Y IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII, '
¢u3nueckue cBoiicTBa
23 XHUMUYECKUE CBOMCTBA aJTKMHOB 05.11 brbsmorexa LIOK
https://myschool.edu.ru/
24 KauecTBeHHBIE peakIiK Ha TPOHHYIO 05.11 Bub6mmoreka LOK
CBSI3b https://myschool.edu.ru/
o5 CriocoObI TOTy4eHUsT U TPUMEHEHNE 07.11 Bubnunoreka LIOK
QIIKUHOB https://myschool.edu.ru/
Pemenwne 3ana4: pac4€Tel MO ypaBHEHUIO Bu6moreka LIOK
26 . 12.11
XHUMHUYECKON peaKinu https://myschool.edu.ru/
27 Cucrematusauus 1 00001IeHIE 3HAHUIT 12.11

but6mmorexa [IOK
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10 TEMC

https://myschool.edu.ru/

ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast
dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE

bubnunorexa LIOK
https://myschool.edu.ru/

28 Y IPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJ 14.11
OeH30I1a ¥ ToJIyou1a, uX (PU3UIECKre
CBOICTBA

29 XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH 19.11 Bbubmuoreka [IOK
3aMEIICHHUS https://myschool.edu.ru/
XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMH Bu6nuorexa LIOK

30 MPUCOCIMHEHHS, OKUCIICHHE TOMOJIOTOB 19.11 https://myschool.edu.ru/
OcH301a

31 OCO00CHHOCTH XUMHUYECKHX CBOWCTB 2111 Bubmmoreka LIOK
CTHpOJIa https://myschool.edu.ru/
Pemenue pacu€THpix 3a1a4 Ha Bbu6nunoreka LIOK

32 OIpEeICIICHUE MOJICKYIIIPHOI (hOpMYIIBI 26.11 https://myschool.edu.ru/
OpPTaHHYECKOTO BEIIEeCTBA

33 CriocoOsl MoNTyueHus: U IpUMEHEHUE 26,11 Bub6mmoreka LOK
apeHoB https://myschool.edu.ru/

34 I'eneTnyeckas CBA3b MEKIY 28.11 Bubmmoreka LIOK
pa3IUYHBIMH KJIACCAaMH YTIIEBOJOPOJIOB https://myschool.edu.ru/
Pacuéthl Mo ypaBHEHUSM XHMHUYECKUX Bubmmoreka LIOK

35 peaknuii. Cucremaru3amus u 03.12 https://myschool.edu.ru/
0000111eHIE 3HAHUM TI0 TEME

36 [Ipuponnertii ra3. [TomytHbie HEDTAHBIE 03.12 Bbu6mmoteka IIOK
rassl https://myschool.edu.ru/

37 KameHHBbI# yroib i MPOIyKThI €ro 05.12 Bu6imoreka LIOK
nepepadboTKu https://myschool.edu.ru/

38 Hed1b 1 cniocoOsI e€ nepepaboTKH. 10.12

bu6nunorexa LIOK
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[TpuMeHeHne TPOAYKTOB IepepaboTKU
HedtH

https://myschool.edu.ru/

39 ['enernueckas cBs3b MEKIY 10.12 Bu6nuoreka LIOK
pa3IMYHBIMH KJIACCAMH YTIIEBOJOPOJIOB https://myschool.edu.ru/
["anoreHONpPOU3BOTHBIE YTIICBOIOPOIOB: Bu6nuoreka LIOK

40 AJIEKTPOHHOE CTPOCHHUE; PEaKIIHK 12.12 https://myschool.edu.ru/
3aMEIICHUS raJoreHa
[eiicTBue menoyei Ha Bbubanorexa [IOK

41 raJIOreHIIPOU3BOIHbIC. B3auMonelicTBue 17.12 https://myschool.edu.ru/
JUTAJIOTEHAIKAHOB C MArHUEM U ITAHKOM

4 CucreMaru3anus ¥ 00001eHHE 3HAHUI 1712 Bu6nmorexa [TOK
o pazzaeny "YriaeBoaopoasr” https://myschool.edu.ru/

43 KonrtponbHas pabora o reme 19.12 Bubanoreka LIOK
"VraeBogoposs"” https://myschool.edu.ru/
[IpenenbHbIe OJTHOATOMHBIC CITUPTHI: Bu6nuorexa LIOK
TOMOJIOTHUECKHUH psij1, o0Imas popmyna, https://myschool.edu.ru/

44 CTPOEHUE MOJIEKYJI, U30MEPHS, 24.12
HOMEHKJIATypa, KiiacCu(uKaIms,
¢u3nueckue cBoiicTBa

45 XUMHUECKUE CBOMCTBA TIPEACTbHBIX 94,12 Bub6mmoreka LOK
OJTHOATOMHBIX CITUPTOB ' https://myschool.edu.ru/

46 CriocoObl TOTy4eHus1 ¥ TPUMEHEHNE 26.12 Bubnuoreka LIOK
OJTHOATOMHBIX CITUPTOB ' https://myschool.edu.ru/
[TpocTthie 3¢upbl: HOMEHKIIATYpA U Bu6imoreka LIOK

47 M30MepHsi, 0COOCHHOCTH (PU3UIECKUX U 07.01 https://myschool.edu.ru/
XUMHYECKHUX CBOMCTB

48 MHOTroaTOMHBIE CIIUPTHI: 07.01 Bubimoreka LIOK

OTUJICHTJIMKOJIb U TTIMIECPHUH, UX

https://myschool.edu.ru/
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¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA

CriocoOBbI MoJTyYeHHsI U IPUMEHEHUE Bu6nuoreka LIOK

49 09.01
MHOT'OaTOMHBIX CITUPTOB https://myschool.edu.ru/
®deHOIT: CTPOCHUE MOJICKYJIBI, Bu6nuorexa LIOK

50 ¢busnveckne cBorcTBa. TOKCHYHOCTH 14.01 https://myschool.edu.ru/
(dhenona

51 XuUMHYeCcKue CBOMCTBA (heHoIa 14.01 bubmmorexa LIOK

https://myschool.edu.ru/

59 CriocoObl MoTy4eHUs1 U IPUMEHEHUE 16.01 Bubnunoreka LIOK
beHoma https://myschool.edu.ru/
[Ipaktuueckas padota Ne 2. Pemenue bubnnoreka [JOK

53 AKCIEPUMEHTAIBHBIX 337124 110 TeMe 21.01 https://myschool.edu.ru/
"Crupthl 1 peHoTBI"

54 Cucremaru3zanus u 0000IIeHUE 3HAHUI 21,01 Bu6nuorexa LIOK
0 TeMe https://myschool.edu.ru/
ATNBIETHIBI U KETOHBI: 2JIEKTPOHHOE bubnuoreka [JOK

55 CTpOCHHE KapOOHHUIIBHOM TPYIIIIHI; 23.01 https://myschool.edu.ru/
TOMOJIOTHUECKHUE Psijibl, 0011as hopmyia, '

M30MEpHsl 1 HOMEHKJIaTypa

56 AJ'II)I[GFI/II[I)I 1 KCTOHBI: (1)I/ISI/I‘-ICCKI/IC 28.01 Bubnuoteka ]_[OK
CBOMCTBA; pEaKIIMU MPHUCOCTHHEHHSI ' https://myschool.edu.ru/
PeaKHI/II/I OKHUCJICHHUS U KAYCCTBCHHBIC Bubnuoteka ]_[OK

57 28.01
pEaKIUK albJCTHIOB U KETOHOB https://myschool.edu.ru/

58 CriocoObI MoJTydeHHsI ajIbICTH/IOB U 30.01 Bu6moreka LIOK
KETOHOB https://myschool.edu.ru/
OIHOOCHOBHBIE TIPEIETHHBIE Bu6nmorexa [{OK

59 KapOOHOBBIE KUCIOTHI, OCOOCHHOCTH 04.02 https://myschool.edu.ru/

CTPOCHUSA UX MOJICKYJI
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W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX

bu6nmoreka [IOK

60 KHCJIOT, X (PU3MYECKHE CBOMCTBA 04.02 https://myschool.edu.ru/
61 XUMHYECKUE CBOMCTBA MPEIEIbHBIX 06.02 Bu6nuoreka LIOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT ' https://myschool.edu.ru/
Oco0eHHOCTH CBOWCTB MypPaBbHHOM Bbubmuorexa [IOK
62 KHUCJIOTHL. MHOT0OOpa3ue kapOOHOBBIX 11.02 https://myschool.edu.ru/
KHUCIIOT
OCOOCHHOCTH CBOWCTB: HEMIPEICIIbHBIX H Bu6nuorexa LIOK
apOMAaTUYECKUX KapOOHOBBIX, https://myschool.edu.ru/
63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX 11.02
kucioT. [IpencraBurenu BeICIIMX
KapOOHOBBIX KUCIIOT
64 [ToHsTHE O IPOU3BOJHBIX KAPOOHOBBIX 13.02 Bu6nuorexa LIOK
KUCIIOT https://myschool.edu.ru/
65 CriocoObl 1oTy4eHus1 U IPUMEHEHUE 18.02 Bubnunoreka LIOK
KapOOHOBBIX KHCIIOT ' https://myschool.edu.ru/
CrnosxxHble 3(UpBl: TOMOJIIOTUYECKUH AL, Bub6mmoreka LOK
66 obmas hopmyna, u3oMepus u 18.02 https://myschool.edu.ru/
HOMEHKJIATypa
67 duznyeckue U XUMHUIECKHE CBONCTBA 90.02 Bub6mmoreka LOK
3¢hupoB https://myschool.edu.ru/
Pemenue pacu€THpIxX 3a1a4: 110 Bu6nunoreka LIOK
68 YpaBHEHUIO XUMUYECKOW peaKIuu, Ha 25 02 https://myschool.edu.ru/
orpeeNieHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA
[Tpaktrueckas padota Ne 3. Permenue Bu6nmorexa [{OK
69 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe 25.02 https://myschool.edu.ru/

"Kap6oHoBbie KHCIOTHI. CI10XKHbBIE
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s¢upsr”

20 JXKupsbl: cTtpoeHue, Gpuzndeckue u 27 02 Bu6nuorexa LIOK
XMMHUYECKHE CBOMCTBA (THIPOIIU3) ' https://myschool.edu.ru/
OcoOEeHHOCTH CBOWCTB JKUPOB, Bbubmuorexa [IOK

71 COJZIEPIKAINX OCTATKH HENpPeIeTbHBIX 04.03 https://myschool.edu.ru/
JKUPHBIX KUCIOT. JKUPBI B IpUpoie
MbL1a KaK COJH BBICIIHX KapOOHOBBIX Bu6amnoreka LIOK

79 KHCJIOT, X Morolee aeiicteue. ITonstue 04.03 https://myschool.edu.ru/
O CHHTETHYECKHX MOIOIINX CPEICTBAX
(CMC)

[eHeTHyecKast CBSI3b YIIICBOIOPOIOB U Bu6anoreka L{OK

73 KHCJIOPOJICO/ICPIKAIIMX OPraHUIECKUX 06.03 https://myschool.edu.ru/
BEICCTB

24 PaC‘-IéTIiI [0 YPAaBHEHHUSIM XHMHYCCKUAX 11.03 Bu6amnoreka L{OK
peakiuii https://myschool.edu.ru/

75 CucreMatu3aius 1 00001IeHHEe 3HAHUI 11.03 Bu6morexa LIOK
0 TeMe https://myschool.edu.ru/
OO6mrast XxapakTepuCTHKa YTJIEBOJIOB U Bu6nmorexa [{OK

76 KJIacCU(UKAIUs YIIIeBO0B (MOHO-, JIU- 13.03 https://myschool.edu.ru/
U MOJIMCaXapH/Ibl )

77 Monocaxapuasl: pU3NUECKHE CBOMCTBA 18.03 Bbubmmorexa LIOK
Y HaXOXKJCHUE B TIPUPOJIC https://myschool.edu.ru/

78 [TpuMeHeH e TITI0K03bI, €€ 3HAYCHUE B 18.04 Bu6morexa LIOK
KH3HEACATEILHOCTH OpraHu3Ma ' https://myschool.edu.ru/
Jlucaxapubl: caxapo3a, MalbTo3a u Bu6anoreka LJOK

79 nakro3a. HaxoxneHue B mpupoze u 20.04 https://myschool.edu.ru/
NPUMEHECHHUE IUCAXaPUIIOB

80 [Tonucaxapuapl: cTpoeHHUE 01.04

bu6nunorexa LIOK
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MaKpOMOJIeKYJI, (hu3nyecKue u
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE

https://myschool.edu.ru/

81 [TonsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX 01.04 bubmnorexa LIOK
https://myschool.edu.ru/

Pemenue pacueTHbIx 3a1a4 Ha bubnnoreka LIOK

82 OIPEICTICHUE JIOJH BBIXO/Ia IPOIYKTA 03.04 https://myschool.edu.ru/
PEaKIUU OT TEOPETHUECKH BO3ZMOKHOTO

83 CucreMaru3anus 1 00001IeHHE 3HAHUI 08.04 Bu6mmorexa [TOK
0 pazaeny https://myschool.edu.ru/
KonTponbhas padota no teme bubnuorexa [IOK

84 "Kucnopoacoaepkaiiue opraHu4ecKue 08.04 https://myschool.edu.ru/
coenuueHus"
AMUHBIL: KJTaccu(UKAIHS, CTPOCHHE Bubnunoreka LIOK

85 MOJICKYII, 0011ast popmylia, U30Mepus, 10.04 https://myschool.edu.ru/
HOMEHKJIaTypa U GU3NUYECKUE CBOWCTBA

86 XUMHYECKHE CBOMCTBA anr(paTHIECKUX 15.04 Bubnunoreka LIOK
aMHUHOB https://myschool.edu.ru/
AHWINH: CTPOCHUE aHIIIMHA, Bu6nuorexa [IOK

87 0COOCHHOCTH XUMHUYECKHX CBOMCTB 15.04 https://myschool.edu.ru/
aHWJIMHA

88 CriocoObl TOTy4eHUsI U TPUMEHEHNE 17.04 Bubnuoreka LIOK
anmu(aTHIeCKUX aMUHOB ' https://myschool.edu.ru/
AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1 Bubnuoreka LIOK

89 n3oMepusi, pu3nyecKre CBOMCTBA. 99 04 https://myschool.edu.ru/
OTenpHBIC TIPEICTABUTEIHN Ol
AMUHOKHCIIOT

90 XUMHUYECKHEe CBOMCTBA aMHHOKHCIIOT, X 99 04 Bbubnuorexa LIOK

OMOJIOrMYeCKOe 3HAYCHHE aMHUHOKUCIIOT.

https://myschool.edu.ru/
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CuHre3 u rUapoOJIn3 MECITUaA0B

01 benku kak npupoHbIe TOTUMEPHI; 94.04 Bu6nuoreka LIOK
CTPYKTYpBI OCITKOB ' https://myschool.edu.ru/
92 XHWMHYECKHE CBOMCTBA OCIKOB 29.05 Brbmorexa [IOK
https://myschool.edu.ru/
A3oTconepKkaliye reTepoluKInIecKue Bu6nuoreka LIOK
93 coequHeHus. HyKkJIeMHOBBIE KUCITOTHI: 29.05 https://myschool.edu.ru/
COCTaB, CTPOCHHE U OMOJIOrHYECcKast POJIb
[TpakTuueckas padota Ne 4. Permenue Bu6nmorexa [TOK
94 IKCIIEPUMEHTAIBHBIX 337124 [0 TeMe 06.05 https://myschool.edu.ru/
"A3zoTcoaepKalue OpraHn4ecKue
coenuueHus"
[Tpaktuueckas padota Ne 5. Pemenue Bu6nmorexa [TOK
95 IKCIIEPUMEHTAIBHBIX 337124 [0 TeMe 06.05 https://myschool.edu.ru/
"Pacnio3HaBaHKie OpraHUYeCKUX
coeqrHeHnn"
Kontponbnas paboTa mo teme Bu6nmorexa [{OK
96 "A30TCOIepKAIIUEe OPraHUICCKUE 08.05 https://myschool.edu.ru/
coeTuHEeHUS "
OcHOBHbIE IOHATUS XUMHH Bub6mmoreka LOK
97 BBICOKOMOJICKYJISIPHBIX COCTUHEHUIH U 13.05 https://myschool.edu.ru/
METOJIbI UX CHHTE3a —IIOJIMMEPU3ALUS U
TTOJIMKOHICHCAIIHS
98 IInacTmaccel. Y tunuzanus u 13.05 Bbu6mmoteka IIOK
nepepaboTKa MIacTuKa https://myschool.edu.ru/
99 DJ1lacTOMepbl: HaTypaJbHbINA 15.05 Bu6morexa ITOK
CHUHTETHYECKUE Kaydyku. Pesuna https://myschool.edu.ru/
100 Bonokna: HaTypanbHbIE, 20.05

bu6nunorexa LIOK
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HCKYCCTBCHHBIC, CHHTCTUYCCKUC.
HOJ'II/IMepBI CIICUaJIbHOI'O Ha3HAYCHUA

https://myschool.edu.ru/

[TpakTuyeckas padora Ne 6. Pemenue
101 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"PacriozHaBaHue macTMacc 1 BOJIOKOH"

O0001IeHre U cUCTEMaTU3 AU
102 M3y4EHHOTO MaTepHalia 1o TemMe
"BbICOKOMOIEKYIISIPHBIE COETUHEHUS"
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

,10

102

bu6nmmoreka [IOK
20.05 https://myschool.edu.ru/

bubnunorexa LIOK
22.05 https://myschool.edu.ru/
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11 KITACC

KoJsnyecTBO 4acoB 1 JJIeKTPOHHbIE
ara
Ne i/ Tema ypoka Konrposbusie IIpakrnyeckue undpobie
Bcero H3y4YeHHsI
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsbl

1 Atom. CocTaB aTOMHBIX sJIEP. 1 03.09 Bbubanoreka [JOK
XuMHUYECKUH 37eMeHT. M30TOIbI ' https://myschool.edu.ru/
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK Bbu6mmoteka [JOK

2 1 03.09
aTOMOB, KBAHTOBEIC YKCIIA https://myschool.edu.ru/
Knaccudukanms XuMU4ecKkrx 31€MEHTOB bu6nmorexa LIOK

3 1 06.09
(s-, p-, d-, f-amemenTsI) https://myschool.edu.ru/
Pacnipenenenue 31€KTpOHOB O ATOMHBIM bu6nmorexa LIOK

4 1 10.09
opouTansIM https://myschool.edu.ru/
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB bubnnorexa [JOK

5 3JIEMEHTOB B OCHOBHOM H BO30YX/IEHHOM 1 13.09 https://myschool.edu.ru/
COCTOSTHUHU

6 DNeKTPOHHbIE KOH(UTYpaAIIUTU HOHOB. 1 17.09 bu6mmoteka [IOK
DJIEKTPOOTPUIIATETLHOCTD ' https://myschool.edu.ru/
Ilepuoanueckuii 3akoH u [leprnonnueckas bubmuorexa [JOK

; CHUCTeMa XUMHUYECKHX dyteMeHToB [1. 1. 1 17.09 https://myschool.edu.ru/
Menzeneesa, CBs3b C COBPEMEHHOMN '
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB bu6muoreka [IOK

8 XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX 1 20.09 https://myschool.edu.ru/
MMH MIPOCTBIX U CJIOKHBIX BEUIECTB O '
rpyIIaM U nepuoaam

9 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN IO 1 24.09 Bbubnunoreka LIOK
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TEMC

https://myschool.edu.ru/

Buner xumnueckoi cBsa3u. MexaHu3MEl
00pa3oBaHusl KOBAJICHTHOM CBSI3H.

bubnunorexa LIOK
https://myschool.edu.ru/

10 24.09
Bonopoanas cBsizb. MexmoeKynsipHbie
B3aUMO/ICHCTBHUS
BaJleHTHOCTh U BaJICHTHBIC BO3MOXXHOCTH Bubanoreka LIOK

1 aToMOB. CBsI3b 3JICKTPOHHOU CTPYKTYPBI 7,09 https://myschool.edu.ru/
MOJIEKYJI C UX T€OMETPUICCKUM
CTpOCHHEM

12 [MpescTaBiaeHUss O KOMIUIEKCHBIX 01.10 Bubauoreka LIOK
COCJIMHEHUSIX: COCTAaB M HOMCHKJIATypa https://myschool.edu.ru/
BemectBa MosiekynsipHOTO U bubnnorexa [JOK

13 HEMOJICKYJIIPHOTO CTPOCHHUSI. TI/IHE;I 01.10 https://myschool.edu.ru/
KPHUCTAJUTMIECKUX PEIICTOK U CBOWCTBA
BEIIICCTB

14 [ToHsATHE O TUCTIEPCHBIX CHCTEMAX. 04.10 Bubmmoreka LIOK
[peacraBieHne 0 KOJUIOUIHBIX PAaCTBOPAx https://myschool.edu.ru/
HcTuHHBIE pacTBOPHL: HACHIIICHHBIC U Bu6smorexa LIOK

15 HCHACBIIICHHBIE, PACTBOPUMOCTb. 08.10 https://myschool.edu.ru/
Kpucramnorunaparst

16 CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT 08.10 Bu6nuorexa [IOK
pacTBOpoB ' https://myschool.edu.ru/
Pemrenue 3a1a4 ¢ UCIOIBb30BaHUEM Bu6mmoreka LIOK

17 HOHATHH "MaccoBast 105151 paCTBOPEHHOTO 11.10 https://myschool.edu.ru/
BenlecTa', "MoJIIpHas KOHLIEHTpaus'"

18 Knaccudukarust 1 HOMEHKIaTypa 15.10 Bubmmoreka LIOK
HEOPraHMYECKUX BEIIECTB https://myschool.edu.ru/

19 Cucremaruzanuus 1 0000IIeHNE 3HAHUN 110 15.10

but6mmorexa [IOK
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TEMC

https://myschool.edu.ru/

KontponpHas paboTa no remam
"Crpoenue atoma. [lepuoanueckuii 3aKoH
n HepI/IOZ[I/I‘-IeCKaSI CUCTEMAa XUMHUYCCKHUX

bubnunorexa LIOK
https://myschool.edu.ru/

20 snementoB J[. U. Menneneesa", 18.10
"Crpoenue BemecTBa. MHOrooOpasue
BELICCTB"
Knaccudukanus XuMu4ecKkux peakuui B Bu6nuorexa LIOK
HEOPraHUYECKOW M OPraHMYECKOM XHUMUH. https://myschool.edu.ru/
21 3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH 22.10
COXpaHEHHsI U TIPEBPALICHUS YHEPTUU TIPH
XUMHYECKUX PEaKIMsX
99 TemutoBbie 3¢ (HEKTH XUMUYECKUX 9910 Bubnuoreka LIOK
peakuuii. TepMOXUMHUECKHE YpaBHEHHUS ' https://myschool.edu.ru/
Beruncnenus mo ypaBHEHUSIM XUMUYECKUX Bu6nuorexa LIOK
23 peaKIuil 1 TEPMOXUMHIECKUM 24.10 https://myschool.edu.ru/
ypaBHEHUSIM
CKOpOoCTh XMMUYECKOH peakiuu, eé Bubnuoreka [IJOK
24 3aBUCHMOCTH OT Pa3JIMYHBIX (PaKTOPOB. 05.11 https://myschool.edu.ru/
Karanu3s u karaau3aTopsl
bubmuoteka [IOK
25 ['oMOreHHbIE U TETEPOreHHBIE PEAKIINH 05.11 https:/ /mvschoollj[e du.ru/
[Ipaktrueckas padota Ne 1 mo Teme Bu6nmorexa [TOK
26 "BnusiHMe pa3TUYHBIX (PaKTOPOB Ha 08.11 https://myschool.edu.ru/
CKOPOCTb XUMHUUYECKOU peakuuu"
97 OGpatumbie 1 HEOOpATUMBIE PEAKITHH. 1211 Bu6nmorexa [{OK
XUMHYECKOE PaBHOBECHE https://myschool.edu.ru/
28 [IpaxkTuueckas padora Ne 2 o reme 12.11 bubmmorexa LIOK

https://myschool.edu.ru/
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"BausiHue pa3nUYHbIX (GaKTOPOB Ha
HOJIOKEHUE XUMUYECKOT0 paBHOBECHUS "

3JI€KTpOJII/ITI/I‘-I€CKaSI JUucconranus.

bubnmoreka [IOK

29 CuiibHbBIC U CIIA0bIE JICKTPOJIHTHI. 15.11 https://myschool.edu.ru/
CreneHp TUCCOIUAIIAN
HNonnoe npoussenenue Boasl. Cpena Bbubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIit 19.11 https://myschool.edu.ru/
nokazateinb (pH) pactBopa
31 ['uaponms comneit. Peakiuu, mpoTeKaroIme 19.11 Bu6nuorexa LIOK
B PacTBOpPAx 3JICKTPOJIUTOB ' https://myschool.edu.ru/
[TpakTudeckas padora Ne 3 o Teme Bubnuorexa LIOK
32 "XHMHUYECKUE PEaKIUK B paCTBOPaxX 2211 https://myschool.edu.ru/
3JIEKTPOJIUTOB"
OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHHBIE Buoauoreka ]_[OK
33 peakuuu. BakHeine OKUCIUTEN U 26.11 https://myschool.edu.ru/
BOCCTAHOBUTEITH
34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO- 26.11 Bu6nuorexa [IOK
VOHHOr0) Gajanca ' https://myschool.edu.ru/
35 9HeKTpOJ1H3 PacTBOPOB 1 pacCIlyiaBOB 29.11 Bubnuoteka ]_[OK
BEIECTB ' https://myschool.edu.ru/
36 Pemrenne 3a1au pa3andyHBIX THIIOB 03.12 bubamorexa LIOK
P https://myschool.edu.ru/
37 Pemenne 3aga4 pa3nuIHBIX THIIOB 03.12 bubmmorexa LIOK
P https://myschool.edu.ru/
38 CucremMaruzanus 1 0000IIeHIE 3HAHUH 110 06.12 Bbubnuorexa [LIOK
teme "XuMudeckune peakuun' ' https://myschool.edu.ru/
39 KonTpomnpHas pabora mo Teme 10.12 Bu6mmorexa LIOK

"Xumnueckue peakuuu"

https://myschool.edu.ru/
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IIonoxxenue HeMETaLIOB B bu6mmorexa LIOK

[Teproaudeckoii cucTeMe XUMUYECKHX https://myschool.edu.ru/
40 snemenToB JI. 1. Menaeneesa u 10.12

OCOOCHHOCTH CTPOCHHUS UX aTOMOB.

®du3nyecKne CBOMCTBA HEMETAIIIIOB
a1 AnoTponusi HeMETaIoB (Ha IpUMeEpe 13.12 bu6mmorexa LIOK

KHCIIOpo/ia, cepbl, pocdopa u yriiepoaa) https://myschool.edu.ru/
42 Bonopon: nomyuenue, pusndeckue u 17.12 Bu6mmoreka [OK

XMUMHYECKHE CBOMCTBA. [ MIpubI https://myschool.edu.ru/

["ajoreHsl: HAXOXKIACHHUE B IPUPOJIE, Bu6mmorexa [{OK
43 CIOCOOBI MOTY4EHUs, HU3HUCCKHE 17.12 https://myschool.edu.ru/

XUMHYECKHE CBOMCTBA

["anorenoBoniopoabl. Baxkneiue Bubmmoreka LIOK
44 KHCJIOPOJICOICPIKAIIUE COCAMHECHHUS 20.12 https://myschool.edu.ru/

raJloreHOB

JlaGopaTopHble U TPOMBITIVICHHBIE Bubnuoreka LIOK
45 CIOCOOBI MOJTYYEHHSI FaJIOT€HOB. 24.12 https://myschool.edu.ru/

[TpuMeHeHre TaTOreHOB U UX COCIMHECHUI

[Ipaktrueckas padota Ne 4. Perenue Bbubmmoreka LIOK
46 IKCIIEPUMEHTAILHBIX 33/1a4 M0 TeMe 24.12 https://myschool.edu.ru/

"T"anorensr"

Kucnopon: naboparopHsie u Bu6mnuorexa [IOK
47 IPOMBIIIICHHBIE CIIOCOOBI OTY4EHHS, 2712 https://myschool.edu.ru/

buznyecKkue 1 XuMHUYECKHe CBONCTBA.

O3o0H. [IpuMeHeHne KUCITOPO/Ia U 030HA

bubnuoteka [JOK

48 OKcubl ¥ NEPOKCUABI 07.01 https://mvschooﬁedu.ru/
49 Pemenue 3a1a4 pa3nu4HbIX TUIIOB 07.01 bubmorexa LIOK

https://myschool.edu.ru/
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Cepa: HaXO0XICHUE B IIPUPOAC, CocoObl Buonuoreka HOK
50 OJy4YeHHUs, PU3UIECKUE ¥ XUMHUYCCKHE 10.01 https://myschool.edu.ru/
CBOMCTBa
51 CepoBoopoI, CYIb(UIBI 14.01 Bubmiorexa [TOK
P P yeh https://myschool.edu.ru/
52 KI/ICHOpOI[COI[ep)KaH.[I/Ie COCIMHCHUSA CEPBI. 14.01 Buomuoreka HOK
OCo0EHHOCTH CBOMCTB CEPHOI KHUCIIOTHI ' https://myschool.edu.ru/
[Tpaktuueckas padora Ne 5. Pemenue Bbu6munoreka LIOK
53 IKCIEPUMEHTAJIbHBIX 3a71a4 1o TeMe "Cepa 17.01 https://myschool.edu.ru/
u e€ coeuHeHus"
A30T: HaX0XKJIEHUE B IPUPOJIEC, CIIOCOOBI Bu6nuorexa LIOK
54 NOJTy4eHHs, PU3HMYECKUE U XUMHUECKHE 21.01 https://myschool.edu.ru/
CBOMCTBA. AMMMAK, HUTPU/IbI
Kucnoponconepxanime coequHeHUs bubnuorexa [JOK
55 azotra. OcOOEHHOCTH CBOMCTB a30THOM 21.01 https://myschool.edu.ru/
KHCJIOTBI
56 HpI/IMeHeHI/IC a30Ta M €ro COCTUHEHUI. 2401 Bubnuoteka ]_[OK
A30THBIE y10OpeHus ' https://myschool.edu.ru/
®dochop: HaxOXkIEHNE B IPUPOJIE, bubmmoteka IIOK
57 CIIOCOOBI MOTY4eHUs, PU3NUECKHE U 28.01 https://myschool.edu.ru/
Xummuueckue coiictBa. dochuasl u '
bochun
58 Oxkcunsl pocdopa, pochopcoaepxarine 28.01 bubnmoreka [JOK
kucnotel. Comu pochOpHOI KUCIOTHI ' https://myschool.edu.ru/
59 [Tpumenenue pocdopa u ero coenuHEHHI. 31.01 bubmnorexa [JOK
docdopHbIe yroOpeHus ' https://myschool.edu.ru/
60 [Ipaktuueckas padora Ne 6. Pemenne 04.02 Bbubnuorexa [IOK

SKCTIEPUMEHTAIBHBIX 3a71a4 10 TeMe "A30T

https://myschool.edu.ru/
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u Gocdop u ux coenuHeHus"

VYriiepoa: HaX0XACHUE B IPUPOJIE,

bubnunorexa LIOK

61 AJUTOTPOITHBIE MOIU(pHUKALUK; PU3NIEeCKUe 04.02 https://myschool.edu.ru/
U XUMHUYECKUE CBOWMCTBA, IPUMEHEHUE
62 Oxcun yrnepoza(ll), oxcun yrnepoma(lV), 07.02 bubnuorexa [{OK
yroJibHasi KUCIIOTa U e€ COoJIn ' https://myschool.edu.ru/
bub6nuoreka [IOK
63 Pemrenue 3amad pa3nM4HBIX TUIIOB 11.02
AP https://myschool.edu.ru/
Kpemunii: Haxo1eHUe B IPUPOJE, Bbu6nunoreka LIOK
64 CIIOCOOBI MOTY4eHUsI, GUINUECKHE U 11.02 https://myschool.edu.ru/
XUMUYECKHE CBOMCTBA
Oxkcua kpemuausi(1V), kpemuueBas Bu6nnorexa [{OK
65 14.02
KMCJIOTA, CHUIMKATEI https://myschool.edu.ru/
[TprMeHeHEe KPEMHHUS M €r0 COSTUHEHUH. Bu6nuorexa LIOK
66 18.02
CrexJ10, €ro moJy4YeHUE, BUJIbI CTEKIIA https://myschool.edu.ru/
bubnmorexa LIOK
67 Pemnienne 3aga4 pa3nuyHBIX TUIIOB 18.02
AdLP https://myschool.edu.ru/
Cucrematuzanusa 1 0000IIIeHrE 3HAHUN 11O Bbu6nunoreka LIOK
68 21.02
teme "Hemeramisr" https://myschool.edu.ru/
69 KontponbHas padoTa o Teme 95 02 Bu6nmorexa [{OK
"Hemerauisr" https://myschool.edu.ru/
AHanu3 pe3yinbTaToB KOHTPOJIBHOMN Bub6mmoreka LOK
70 25.02
paboTHI, KOPPEKIINS OMINOOK https://myschool.edu.ru/
[Tonoxxenne MmetaiioB B [lepuoanyeckoi Bubnunoreka LIOK
7 CHCTEME XUMUYECKHUX DIIEMEHTOB. 28.02 https://myschool.edu.ru/
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX '
000J10Y€K aTOMOB METAJIJIOB
72 Ob6ume uznyeckre CBOMCTBAa METAIIIOB. 04.03

bu6nunorexa [IOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKE

https://myschool.edu.ru/

73 CrunaBbl MeTannoB. Kopposus MeTasios 04.03 bubnnorexa [JOK
https://myschool.edu.ru/
74 Pemenue 3a1a4 pa3nuyHbIX THIIOB 07.03 bubnnorexa [JOK
https://myschool.edu.ru/
DJIEKTPOXUMHUYECKUH PsiJl HATPSKEHUI Bbubnmorexa [IOK
75 MeTaiioB. O0IIKe CIIOCOObI MOTYYeHHSI 11.03 https://myschool.edu.ru/
METAJIJIOB
OO6mias xapakrepucTuka MmetayioB |A- Bu6mmorexa [{OK
rpymibl [Teproauueckoi cucTeMbl https://myschool.edu.ru/
76 XUMHYECKHX 3JIeMEHTOB. HaTpwmii u kaswuii: 11.03
noJrydeHue, PU3nIecKue 1 XUMUICCKIEC
CBOWCTBA, MPUMCHEHHE MIPOCTHIX BEIICCTB
1 UX COCAUHECHUM
O6mras xapakrepuctuka metayioB |A- Bu6mmorexa [{OK
rpynmsl [lepronuuaeckoit cucteMsl https://myschool.edu.ru/
7 XI/IMI/I‘IefKI/IX 3JIEMEHTOB. Maruuii u 14.03
KaJIBIUI: TIOy4YeHHe, (PU3NIeCKHEe U
XUMHUYECKHE CBONCTBA, TPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COCTMHEHUHN
78 JKEcTKOCTh BOABI U CIIOCOOKI €€ 18.03 Bu6mnuorexa [IOK
YCTpaHECHUS https://myschool.edu.ru/
79 AnoMuHUER: Iony4YeHue, pusndeckue u 18.03 Bub6mmoreka LOK
XMMHUYECKHE CBOMCTBA, TPUMEHEHUE https://myschool.edu.ru/
AmMdoTepHbIE CBOMCTBA OKCHIA U Bbubnuorexa [LIOK
80 THJIPOKCHIA ATFOMHHUS, 91.03 https://myschool.edu.ru/
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
MPUMEHEHUE
81 Pemienue 3a1au pa3auyHbIX TUIOB 01.04 Bu6nmorexa [{OK
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https://myschool.edu.ru/

[IpakTuyeckas padora Ne 7. Pemenue

bub6nmoreka [IOK

82 IKCIIEPUMEHTAILHBIX 33/1a4 M0 TEMe 01.04 https://myschool.edu.ru/
"MeTtajuibl TJIaBHBIX noArpymnm"
OO01mas XapakTepUCTHKA METAJIOB Bu6nuorexa LIOK
83 n0604HbIX noarpyri (b-rpyrmm) 04.04 https://myschool.edu.ru/
IMeprouuecKoii CHCTEMbBI XHMUYCSCKUX
AJIEMEHTOB
84 ®du3nvecKue U XUMUYECKUE CBOMCTBA 08.04 Bbu6nunoreka LIOK
XpOMa M €ro COSJIMHCHUH, X TIPUMEHCHUE https://myschool.edu.ru/
Baxueiinme coeIMHEHNs MapraHia. Bu6nuorexa LIOK
85 [TepMaHraHar Kajus, €ro OKHCIMTEIbHbIE 08.04 https://myschool.edu.ru/
CBOMCTBa
Ddu3nvecKue U XMMUYECKUE CBOMCTBA Bbu6nunoreka LIOK
86 xKeJesa u ero coenuHenuil. [lonyuenue u 11.04 https://myschool.edu.ru/
IpUMEHEHHE CIUIaBOB JKele3a
87 ®du3znvecKue U XUMUYECKUE CBOMCTBA 15.04 Bu6nunoreka LIOK
MeI U e€ COeTMHECHUH, X TIPUMEHCHUE https://myschool.edu.ru/
dusnyecKkre 1 XUMUYECKHE CBOWCTBA Bu6smorexa LIOK
88 [IMHKA ¥ €r0 COEUHEHNH, UX 15.04 https://myschool.edu.ru/
npuMeHeHue. [ MAPOKCOKOMIUICKCHI IIMHKA
[TpakTuueckast pabota Ne 8. Pemenue bu6mmroreka [LJOK
89 HKCTIIEPUMEHTATBHBIX 33]1a4 110 TeMe 18.04 https://myschool.edu.ru/
"Mertaisl TOOOYHBIX moArpymm"”
90 Pemenne 3a1a4 pa3muyHBIX THIIOB 22.04 bubnnorexa [JOK
https://myschool.edu.ru/
01 O06o01IeHre U cucTeMaTr3aIus 99 04 Bubimoreka LIOK

HN3YUCHHOT'O MaTCpHralia 1o TEMC

https://myschool.edu.ru/
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"Mertauter"

92 KonTtponsHas padora no Teme "MeTtasbr" 25.04 bubnnorexa [JOK
https://myschool.edu.ru/

AHanu3 pe3yJbTaTOB KOHTPOJIBHON Bbubnuorexa [IOK
93 29.04

paboThI, KOPPEKIIHS OLIHOOK https://myschool.edu.ru/

Ponp xumum B oGecriedeHur yCTOHYMBOTO Bu6mmorexa [{OK
94 pa3BuTHs yenoBedyecta. [loHsTHE O 29.04 https://myschool.edu.ru/

Hay4YHBIX METOJIaX MCCIICIOBAHUSI BEIICCTB

Hayunsbie npuHIIUIIBI OpraHU3aluu Bu6mmorexa [{OK
95 XHUMHYECKOTO MIPOU3BOJICTBA. 02.05 https://myschool.edu.ru/

[TpoMbInIIeHHBIE CTIOCOOBI MOTYYEHUS '

BOKHEUIIINX BEIIECTB

XUMHYECKOE 3arpsA3HCHUC OprmaIOHleI\/JI Buoauorekxa ]_[OK
96 06.05

CpEJIbl U €r0 MOCIIEICTBHS https://myschool.edu.ru/
97 XuMHS U 3I0POBHE YETOBEKA. 06.05 bubnunoreka LIOK

JlekapcTBEHHBIE CPEIICTBA https://myschool.edu.ru/

Xumust iy, Ponb xumMun B bu6mmoteka [IOK
98 . 13.05

00eCTIeYeHUH TUINEBOM OE30MaCHOCTH https://myschool.edu.ru/

Kocmernueckue u napdromepHbie Bu6nunoreka LIOK
99 13.05

cpezacTBa. beiToBast XuMust https://myschool.edu.ru/

XuMUs B CTPOUTENBCTBE. BaxkHenume bu6mmroreka [JOK
100 CTPOUTEIIbHBIC U KOHCTPYKIIMOHHBIC 16.05 https://myschool.edu.ru/

MaTepHuabl

XUMHS B CEIBCKOM XO3SIHCTBE. Bu6morexa ITOK
101 Opranuueckie ¥ MUHEepalbHbIE 20.05 https://myschool.edu.ru/

ynoopeHus
102 CucremMaruzanus 1 0000IeHIE 3HAHUH 110 20.05 Bbubnuorexa [IOK

TEMC
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OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






