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[TOACHUTEJIBHA S 3ATINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasnenHbix B deneparbHOM ToCyIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBaHusi ywammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIMIUMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe ISt
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJIpOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peaau3alus KOTOpoll olecreynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHUE: NPHUHLMIIOB CTPYKTYpUPOBAHUS M IOCIIENOBATEIBHOCTH
U3y4eHUs Y4eOHOTro MaTepuala, KOJIUYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax MTOTOBOHM artectanud B (OpMe €IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpelneneHue W CTPYKTYpUpPOBaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B IMPOTrpaMMe MO XUMHH IpPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapUATHBHOM COCTaBIISIOLIEH,
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 OOYYCHHS Ha YPOBHE CpeaHero oobimiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B BY3aX U OpPraHU3alUAX CPEIHEro NpopecCUuOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C IEPCIEKTUBOM MOCIEIYIONIET0 MOJIYYeHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPAMMBI  CpPeAHEro oO0Iero ooOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
00OOMMIEHHBIX  CIIOCOOOB  JEATEIBLHOCTH, HWMCIOIMINX  MEXIUCITUIIITNHAPHBIN,
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 COJAEp>KaHUS 3TUX KYpCOB B IpOrpaMme IO XHMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMYy YpPOBHIO M3Y4EHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4YeHHs MpeaMera oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PECHHS XUMHUECKOU KUHETUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH Nnpu €€ o0pa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUM TIPH PACCMOTPEHUHU PEAKIIMOHHOW CIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOJIEHHOTO YPOBHS M3YUEHHMS ISl KJIACCOB OMpeeIEHHOro npoduis (TiIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAsE Teopusl (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXPaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXKHOCTh Al Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. I[Ipu 3TomM 3HaHMS O COCTaBe M CBOMCTBax IPEICTAaBUTENIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS! HayUYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U IUTEPATYPA».

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO0 €CTECTBO3HAHUA, MPAKTHYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUATIOB, HOBBIX HCTOYHUKOB DHEPTUH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAHUM, JIEXKAUMX B OCHOBE XHUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUH i1 OOBSICHCHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C IMO3UIMI SKOJIOTHYECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GYyHKUMNA LETOCTHOM CHCTEMBI CPEIHEro oOmiero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

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

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHbBIX U TBOPUYECKHUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M 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,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

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



COJEP)XAHUE ObYYEHHMA
10 KJIIACC

OPTAHUYECKASA XUMUA

TeopeTnueckre OCHOBBI OPTraHMYECKON XUMUMU.

[IpenMer W 3HAYECHHE OPraHUYECKOW XUMHUH, NPEACTABICHHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYEeCKUX COCNMHEHMSIX. Tumbl TUOpUIM3AlMK aTOMHBIX OpOuTasiel
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOJHOM paaukaie, Hykileodusie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyJbl Pa3jIMYHBIX BHUJOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

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

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUUECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(utaBieHue, OOyIJIMBAaHME M TOPEHHUE), KOHCTPYMPOBAHUE MOACJICH MOJIeKYI
OpPTraHUYECKUX BEIIECTB.

YTi1eBOI0pOIBI.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoaa, o-cBsi3b. dusmyeckue CBOMCTBA
aJIKaHOB.



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

Haxoxnenue B mpupoje. CriocoObl MOTy4YEHUsI U TPUMEHEHUE AJIKAaHOB.

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

Ankenbl. ['oMosioruueckuil psii alkeHoB, 001as GopMyiia, HOMEHKIIATYpA.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: pEaKUMM NPUCOCAUHEHUS, 3aMEIIECHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsbKEHHbBIE, W30JMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ["'omonorudyeckuil psij alkuHOB, oOias GopMyia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienrie 00 OpPUEHTUPYIOIMIEM JEWCTBUHM 3aMECTUTENIEH 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 nepepadorku. CrocooOsl nepepaboTku HEPTH:



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

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

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

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMsI BEIIECTB M HX MPEBPAIICHUI:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FaJION€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucnopoaconepxaiiye OpraHu4ecKre COeIUHEHUS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kinaccuukamus. Dusmdyeckne CBOWCTBA  NPENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [eficTBHE 3TaHOIa U METAHOJA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMU 3aMELICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMHU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Ob!I osryueHus U npuMeHenue gperomna. Genondopmanpaeruasas cMoia.

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

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKiIatypa. Ousndeckue CBONCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbMHOM KHUCIHOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCION U
IIEJIOYHOM Cpeie.

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

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U AJIbJACTUIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApOJIu3, KAYECTBEHHAs] PEaKIusl C HOJO0M. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3IMUHBIX CIIMPTOB B BOJE, B3aUMOJIEHCTBUE 3TAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknusa raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBDY.

A3oTcoaeprkalue OpraHu4eckue COeIMHEHHUS.

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

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

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

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

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJE, JIeHaTypaius OENKOB MpU HArpeBaHUM, IIBETHBIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BBICOKOMOJIEKYJISIPHBIE COEMHEHUSI.

OCHOBHBIE MOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



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

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

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

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYECKOr0o BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHWE KakK OOIIHMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

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

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

buomorus: kierka, opraHu3M, OJKocucTema, Owocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mNUIIEBBIE TMPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAS N HEOPI'TAHUYECKAS XUMUA

Teopernueckre OCHOBBI XUMHUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

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

XuMHUYECKasi CBsI3b. BHUIBI XMMHYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTesb, JUTaHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

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

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



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTJICNbHBIX MPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

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

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

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsl. DakTOphI, BIUSIONIME HA MOJIOKEHHUE XHUMHUYECKOIO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
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 M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTENH. MeETOJ 3JIEKTPOHHOro OaliaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heoprannueckas xumus.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTU CTPOEHUS MX aTOMOB. Du3NUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

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

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCTMHEHUH.



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

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

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCUIBI a30Ta. A30TUCTas 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 dochun. Oxcuasl docdopa, gochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yriepogoM. Oxkcup yriaepoaa(ll), okcun yrnepoma(lV), yronbHas kuciaota U e
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuwusi(l1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOuue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3unm MeramioB. CrnocoObl 3alMThl OT
KOPPO3HH.

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

Oo6mast xapakrepuctuka metamioB |IA-rpynmer [lepuonuueckoit cucTteMbl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



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

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxueiiime coemunenust wmapranma(ll), wmapranna(lV), wapranma(VI) u
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

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

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEJIU U €€ coeaquHeHui. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MPEBpaIICHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BUJICOMATEpPHAJIOB), B3aMMOJCUCTBUE IIMHKA W JK€Jle3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHNE 3KCIEPUMEHTAIBHBIX 33/1a4 110 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMUS ¥ KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax II0O3HAHHWS W METOAOJOIMM HAyYHOI'O MCCIEIOBAHUS.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpedbl M €ro IMOCIEACTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

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



X¥UMUS WA OCHOBHBIE KOMIIOHCHTBI, IHIIEBbIe M00aBKku. Poib xumMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

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

XuMusi B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuasbl (LIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

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

Pacuérnrie 3ana4n.

PacuéTer: Macchl BemiecTBa WM 00bEMa Ta30B M0 M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlInM, €CIM OJHO M3 BEUIECTB JAaHO B BHJAE PACTBOpa C OIPEICIEHHOMN
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXNOpeAMETHBIX  CBA3€W MNpU  HM3Y4YCHUH  OOmer u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01ue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUUYECKUM YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

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

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

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOXO03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMHHOCTHBIE PE3YJIbTATDI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CJICAYIONIME COCTaBIIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMHd W HOPMaMu [OBEJCHUS; HaIW4Yue
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECcCce peanu3aiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

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

1) rpa’kIaHCKOTO BOCTIUTAHUS:

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

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

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

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHai3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHHUSA MOCIEACTBUMN
MOCTYIIKOB;

4) popmupoBaHUS KyJIbTYPHI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOntoiIeHns TpaBui O€30MacHOro OOpalieHusi C BEUIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN U HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TpyAOBOTO BOCTIUTAHUS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Y4YacTUE B PEHICHUH NPAKTUYECKUX 3aaad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU EATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) SKOJIOTMYECKOT'O0 BOCTIUTAHUS

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONH30BAHUSA JOCTIKEHUNW XUMHH JIS
pELICHUs] BONPOCOB PAMOHAIBHOTO IMPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILATh HUX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSATH HUCOJIOTUU
xemMohoouu;

7) IEHHOCTH HAyYHOTO MO3HAHMUSI:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBUJIM3AIUA: B €€ TYMaHUCTUYECKOW HAIMPABICHHOCTH W BAXHOU pPOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSCHEHUS SIBIICHUN OKPY>KAIOIIEro Mupa u
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN €SI TENIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSM TpyJa B pasiIMyHbIX cepax mpodeccHoHambHOM
JIEeSITEIbHOCTH.



METAIIPEIMETHBIE PE3VJIbTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJSITUBHBIMH
JICUCTBUSIMU.

[To3HaBaTenbHBIC YHUBEPCAIbHBIC YICOHBIC TCHUCTBUS

1) 6a30BbIC JIOTHYCCKUE ICHCTBUSA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENeNATh TETU JeATeILHOCTH, 3a7aBas TapaMmMeTpbl W KPUTEPUH HUX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

WCIIOJIb30BaTh IPH OCBOCHHMHM 3HAHMK TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICIIATh XapaKTEPHbIE MPU3HAKWA TIOHSATHH W YCTAHABIMBATh WX B3aWMOCBS3b,
WCITOJI30BaTh COOTBETCTBYIONINE TIOHSITHS JIJI1 OOBSICHEHUS OTAEIbHBIX ()aKTOB U
SIBJICHUM;

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

yCTaHABJIMBATh TMPUYWHHO-CIICICTBCHHBIC CBSI3M MEXAY HM3ydaeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMUECKHE pPaCCYXICHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, TIO
aHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATH B MPOIECCE MO3HAHUS UCIOJIb3yeMble B XUMHUH CUMBOJIMYCCKHEC
(3HAKOBBIC) MOJIECITH, TIPEOOPA30OBLIBATH MOJICILHBIC TIPEICTABIICHUS — XUMUYCCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
NPUMEHATHh HAa3BaHHBIE MOJENIbHBIE MPEICTAaBICHUS ISl BHISIBICHUS XapaKTePHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 6a30BbIE UCCIEIOBATEIBCKHUE ICHCTBUS:

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 U OCHOBBI I (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

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

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

3) paboTa c uHdopmanuei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaau3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

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

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

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

UCIIONIb30BaTh HAy4YHBIA #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIE YHUBEpCATIbHbIE YUEOHbIE AEHCTBUS:



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 MpE3CHTAIMEl pe3ybTaTOB IMO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIJIACOBAHMS MO3ULIUNA B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PerynstruBHbIE YyHUBEpCATbHBIC YU€OHBIE IEHCTBUS:

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

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENBHOCTH Ha OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

[TPEAMETHBIE PE3VJIbTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUIMA
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHWMHHM TPEIMETHbIE pPe3yJbTaTbl MNPEACTABICHBI IO ToJaM
U3Y4YEeHHUSI.

10 KITACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUYECTBA B PEIICHUM MPOOJEM IKOJIOTHYECKOU, SHEPreTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKKe OJKOJOTMYEeCKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aToMHbIE OpOWTAIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTYpHbIE (QopMynbl (pa3BEPHYTHIE, COKpalEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAUHEHHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TMPU XUMHUYECKHUX PpEaAKIHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHHUs, O B3aUMHOM BIIMSIHUA aTOMOB W T'PYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTni, opueHTanTsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NESATETbHOCTH  YeJoBeKa, OOIWX  HAyYHBIX  MPUHIUIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COCAMHECHUN;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPAaBHEHHSI XUMHUYECKUX PEAKIMN U PaCKpbIBaTh UX CYUIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTABIMBATH MOJEIN MOJIEKYJ OPTaHUYECKHUX BEIIECTB VISl WILTIOCTPAIIUN
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIICCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeriectB A. M. BytiiepoBa 1151 0ObSICHEHHS 3aBUCUMOCTH CBOICTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

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

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

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

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

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



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

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

chOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PACUEThl 10 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 W3BECTHBIM MAaCCOBBIM 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, CBSI3aHHOW C MepepadOTKOn
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYy4YeHHE W U3yYEHHUE CBOMCTB OpPraHUYECKHX
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 JIA0OPATOPHBIM O0OPYIOBaHHUEM,
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 JESITEIBHOCTH B IIEISAX 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 MPUMEHEHHUS] OPraHMYECKUX 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 MaccoBor nHpopManuu, IHTEpHET U apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KITACC

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

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 SKOJOTUYECKON, SHEPreTHUYCCKOW W TMHIINECBOU
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 OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOJTHOU

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOUTAaNIe, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJMUTHI, JJEKTPOJUTHYECKAsT JTUCCOLMALINSA, CTENEHb JAUCCOLMAIWH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHs AJNEKTPOJIUTHUYECKOM TUCCOLUALNM, NEPUOANUYECKUIA
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, JIekKalMe B OCHOBE MOHUMAaHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKUX M  KUHETUYECKUX  3aKOHOMEPHOCTAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX MPUHIUMNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

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



c(hOpPMHPOBAHHOCTh YMEHHSI HMCIOJb30BaTh 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 JJIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIN 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(P(EeKTy peakiuu, WU3MEHEHUIO
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 MEPUOUUYECKOTO 3akoHa /1.
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  cucremsl .M.  MengeneeBa, uUCHONB3ys  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM 1o nepuogam u rpynmnam Ilepuonmueckon 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, MOATBEPXKAATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEJACTBOM COCTABJICHUS DJIEKTPOHHOrO 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 TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIECHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPHU SKCIEPUMEHTAIBHOM UCCIIEI0BAHUN BEUIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMH JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BElIECTBA WM 00BbEMA rasza 1o M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JTaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMH: CAMOCTOSITEIbHO TUIAHUPOBATH U TPOBOJUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHBIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, PpEeIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh W OIEHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH I€JIECOO0PA3HOr0 TOBEACHUS B OBITY W 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, IOHMMAas cMbIci noka3arens [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
aHATM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadaThiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATUYECKOE IINTAHUPOBAHUE
10 KJIIACC

KomngecTBo yacos

DnekTpoHHbIE (IU(PPOBHIE)

HaumeHnoBanue pa3zaenoB u TeM
Ne n/mt KonTponbHbIe [TpakTueckue
porpamMMbl Bcero o0pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
Paznen 1. Teopernuecknue 0CHOBBI OpraHMYECKONH XUMHUU
[Tpenmet oprannyeckoii xumun. Teopus
1.1 CTPOCHHUSI OPTaHMYECKUX coearuHeHU A. M. 8 https://resh.edu.ru/subject/29/10/
byrneposa
Hroro mo pazueny 8
Paznen 2. YraneBonopobl
I _
2.1 PCCIBHBIE YEICROAOPOAR! — eKAHDL, 5 https://resh.edu.ru/subject/29/10/
[UKIIOATTKAHBI
H : .
2.2 CUPEACTEHEIC YITICBOOPOIKL: AITHEHEL, 14 1 https://resh.edu.ru/subject/29/10/
aJIKaJIMEHbI, ATKUHBI
2.3 ApomaTuyeckue yrieBoaopoabl (apeHsbl) 8 https://resh.edu.ru/subject/29/10/
24 [IpupoaHbIE UCTOYHUKH YTIIEBOJOPOJIOB U 4 https://resh.edu.ru/subject/29/10/
' ux rnepepaboTka
25 [ aJIOreHIPOH3BOJIHBIE YTIIEBOIOPOIOB 4 1 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 35
Paznen 3. Kucnopoaconepxaniye OpraHu4ecKie COeIMHEHUS
31 Crinpre1. denon 11 1 https://resh.edu.ru/subject/29/10/
3.9 KapOGoHunbpHbIE COeTMHEHUS: alTbETHIBI 1 91 1 https://resh.edu.ru/subject/29/10/
' keToHbl. KapOooHoBbIe KHcI0TH. ClI0KHBIS
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

a¢upsL. XKupsi

3.3 VYrineBosl 9 1 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 41
Paznen 4. AzoTconepsxaliye OpraHu4ecKue COeTUHEHUs

4.1 ‘ Awmunbsl. AMUHOKHACIOTEL. benku 12 1 2 https://resh.edu.ru/subject/29/10/
Htoro no pazneny 12
Paznen 5. BeICOKOMOJIEKYIISIPHBIE COCIUHEHNUS

5.1 ‘ BricokoMonekynsipHble COeTUHEHHS 6 1 https://resh.edu.ru/subject/29/10/
Hroro mo pazueny 6
OBILIEE KOJIMYECTBO HACOB I10 102 3 5
[TPOTPAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIIACC

HanmenoBanne pa3aciioB U TEM

KomngecTBo yacos

DnekTpoHHbIEe (IU(PPOBEIE)

Ne n/mn KonTponbHbie [TpakTueckue
IPOrPaMMBI Bceero o0pa3oBaTelIbHbIC PECYPCHI
paboThI paboThI
Paznen 1. TeopeTtuueckre OCHOBbI XUMUU
Ctpoenue atoma. [leproanueckuii 3aKOH
1.1 u [lepuonnueckas cucTeMa XMMHUYECKUX 9 https://resh.edu.ru/subject/29/11
sneMenToB [. 1. MenneneeBa
C .M S
1.2 TPOCHAE BELICCTEA. AIHOT00bpasHe 11 1 https:/resh.edu.ru/subject/29/11
BEIECTB
1.3 XUMHYECKUE PEAKIIUU 19 1 3 https://resh.edu.ru/subject/29/11
Htoro no paznemny 39
Paznen 2. Heopranuueckasi Xumus
2.1 ‘ HeMeTamnel 31 3 https://resh.edu.ru/subject/29/11
2.2 ‘ MeTambl 23 2 https://resh.edu.ru/subject/29/11
Hroro no paszneny 54
Paznen 3. Xumus u KU3Hb
M . X
3.1 CTOMRT TOSHANMA B XUMHUH. AMMHA 1 9 https://resh.edu.ru/subject/29/11
KU3HDb
Hroro 1o pasneny 9
OBIHIEE KOJIMYECTBO YACOB I10
1 102 4 8

[NPOT'PAMME



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

I[TOYPOYHOE INTAHUPOBAHUE
10 KJIIACC

Ne
/o

Tema ypoka

KomngecTBo yacos

Bcero

KoHntposbHble
paboThI

IIpakTrueckue
paboTsI

DIIeKTPOHHBIE HU(PPOBBIC
o0pazoBaTeIbHBIE PECYPChI

[Ipeamer u 3HaYeHNE OPraHUYECKON
XUMUH, IIPEJICTABICHUE O MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUHN

https://resh.edu.ru/subject/29/10/

DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS).
BasneHTHBIE BO3SMOKHOCTH aTOMa yTiepoJia

XuUMHUYEeCcKasi CBSI3b B OPraHMYECKUX
coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3EH

Teopus cTpoeHHs OpraHMYECKUX
coequHenuit A. M. byrneposa

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (}HeKThl B MOJIEKYJIaX OPraHUuIECKIX
COEAMHEHUI

https://resh.edu.ru/subject/29/10/

[IpencraBienue o Kki1accuPpUKAUN U
cuctematrueckas Homenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

https://resh.edu.ru/subject/29/10/

Knaccudukanms peakiuii B opraHn4ecKoin
XUMHH

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Cucremaruzanys 1 00001IEHUE 3HAHUI 110
TEME

https://resh.edu.ru/subject/29/10/

AJKaHBI: TOMOJIOTUYECKHH psifl, 001ast
dbopmyrna, HOMEHKJIATypa 1 U30Mepus,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

https://resh.edu.ru/subject/29/10/

10

11

dusnueckre U XUMUYECKHUE CBOMCTBA
AJIKAaHOB

Haxosxnenue ankanoB B npupojie. CriocoOsl
MOJIy4EHUs U IPUMEHEHHUE alIKaHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

12

[uknoankanel: obmast popmyna,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XMMHUYECKUX CBOMCTB, CIIOCOOBI
MOJIyYEHHS U IPUMEHEHHUE

https://resh.edu.ru/subject/29/10/

13

Pemenne pacu€THbIX 3a1a4 HA
oTpezieNIeHue MOJIEKYIIpHON (HOpMYIIbI
OpPraHNYECKOI0 BEIECTBA 110 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJALIUX B €70
coctaB. Cucremarusanus 1 060011eHIEe
3HaHUH 110 TeMe

https://resh.edu.ru/subject/29/10/

14

AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias
dhopmyna, HOMEHKIIATypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CTpyKkTypHast 1 IMC-TPaHC-U30MEPUs
aJIKCHOB

https://resh.edu.ru/subject/29/10/

15

dusndeckue U XUMUYECKHE CBOMCTBA
ankeHoB. [TpaBuino MapkoBHHKOBa

https://resh.edu.ru/subject/29/10/

16

CriocoOsl MoTydeHus: U IpUMEHEHUE

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

AJIKCHOB

[IpakTrueckas padorta Ne 1 mo teme

https://resh.edu.ru/subject/29/10/

17 "[losryyeHne aTUIIEHA U U3YYEHHE €TI0
CBOMCTB"
Pemenue pacy€THbix 3a1a4 Ha https://resh.edu.ru/subject/29/10/
18 onpeieJICHUE MOJICKYJIIPHON (OPMYITBI
OpPraHUYECKOTO BEIIEeCTBa
AJIKaJIMeHbl: CONPSIKEHHBIE, https://resh.edu.ru/subject/29/10/
19 W30JIMpPOBaHHbIC, KyMYJIHPOBaHHbIE.
Oco0OeHHOCTH AIIEKTPOHHOTO CTPOCHHUS
20 XUMHUYECKHE CBOMCTBA CONPSIKEHHBIX https://resh.edu.ru/subject/29/10/
JTMEHOB
21 CriocoObl osTyyeHHsl U IPUMEHEHUE https://resh.edu.ru/subject/29/10/
aJIKaJIneHOB
AJIKUHBI: TOMOJOTHUECKUN psifI, oO1ast https://resh.edu.ru/subject/29/10/
99 ¢bopmyra, HOMEHKJIATypa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢u3nyeckre CBONCTBA
23 XUMUUYecKHe CBOHCTBA ATKHHOB https://resh.edu.ru/subject/29/10/
24 KauecTBeHHbIE PEAKIMH Ha TPOHHYIO CBA3b https://resh.edu.ru/subject/29/10/
o5 CrniocoObl mosTyyeHHs U IPUMEHEHNE https://resh.edu.ru/subject/29/10/
AJIKUHOB
% Pemenue 3a1a4: pacy€Thl 10 ypaBHEHUIO https://resh.edu.ru/subject/29/10/
XUMHUYECKON peaKuu
97 Cucremarusanusa 1 0000IIeHNe 3HAHUH 110 https://resh.edu.ru/subject/29/10/

TEMC



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

28

29

ApeHBI: TOMOJIOTHUECKUHN PsijI, o01as
dbopMyIa, HOMEHKIIaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OcH30I1a U TOTYO0JIa, UX (PU3HYECKUE
CBOMCTBA

XUMHUYECKUE CBOMCTBA apEHOB: PEAKLIMU
3aMEeIleHUs

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

30

31

32

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
MPUCOEINHEHUS, OKHCIIEHUE TOMOJIOTOB
OeH30i1a

Oco0EHHOCTH XUMHYECKUX CBOICTB
CTUpOJIa

Pemenue pacu€rHnix 3a/1a4 Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
OPraHMYECKOro BEIIECTBA

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

33

CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
apeHoB

https://resh.edu.ru/subject/29/10/

34

35

['eHeTn4ecKkas CBSA3b MEXKAY Pa3TUIHBIMU
KJIacCaMH YTJICBOJOPOJIOB

Pacu€tel mo ypaBHEHHSIM XUMHUYECKHX
peakuuii. CucremaTu3zaiys u 00001eHe
3HaHUH 110 TeMe

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

36

[Ipupoanstii ras. [lomytHbie HEDTAHBIE
rasbl

https://resh.edu.ru/subject/29/10/

37

38

KameHHBIi1 yroae 1 IpoIyKThl €T0
nepepadoTKu

Hed1b 1 ciocoOsI e€ nepepaboTKH.
[TpumeHeHne TPOIYKTOB NIepepadoTKU

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

HepTH

39

40

I'enernueckas cBA3b MCXKIY pa3JIndYHbIMU
KJ1acCaMu yrijiieBoaopoa0B
FaJ'IOl"CHOHpOI/IBBOI[HBIC YIrJiI€BOAOPOAOB:
SJICKTPOHHOC CTPOCHHUE,; pCaKIN1
3aMCIICHUA IraJlor¢Ha

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

41

JeiicTBue 1enoyei Ha
raJIoreHIpor3BOAHbIC. B3aumoeiicTBue
JUTAJIOTCHAJIKAHOB C MATHUEM M IIMHKOM

https://resh.edu.ru/subject/29/10/

42

43

44

45

CucreMaru3zanus 1 0000IIeHe 3HAHUI 110
pazneny "YriaeBogopoast”

KontponbHas paboTa mo teme
"YraeBogopoib"

[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKUH psil, oOriast popmyna,
CTpOCHHE MOJIEKYJ, U30MEepHs,
HOMEHKJIaTypa, Kiaccupukamus,
(bu3nueckue cBOcTBa

XHUMHUYECKUE CBOKMCTBA MPEAEITBHBIX
OJIHOATOMHBIX CIIUPTOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

46

47

48

CriocoObl MosTydeHus U IpUMeHEeHue
OJIHOATOMHBIX CITIUPTOB

[IpocTeie 3¢upbl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTH (PUBNYECKUX U
XUMHUYECKUX CBOWUCTB

MHoOroaroMHble CIUPTHI: STHUICHTINKOIb U
TIIMLEPHH, X (PU3NYEeCKHe U XUMHUYECKUE
CBOMCTBA

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

CriocoObl mosTy4yeHHs 1 IPUMEHEHNE

https://resh.edu.ru/subject/29/10/

49 MHOT'0aTOMHBIX CITUPTOB
50 @DeHOII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE https://resh.edu.ru/subject/29/10/
cBoiicTBa. TOKCHYHOCTH PeHONTA
51 Xumuteckue cBoiicTsa (erona https://resh.edu.ru/subject/29/10/
59 CriocoObI mosTy4eHHs U IPUMEHEHNE https://resh.edu.ru/subject/29/10/
(dheHona
[Ipaktuueckas padota Ne 2. Permenue https://resh.edu.ru/subject/29/10/
53 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
"CrupTsl 1 (heHOITBI"
54 Cucrematusanuus 1 00001IeHIE 3HAHUN 110 https://resh.edu.ru/subject/29/10/
TeME
AJIbJIETU/IBI U KETOHBI: JICKTPOHHOE https://resh.edu.ru/subject/29/10/
55 CTpOeHHE KapOOHUIBLHOU TPYIIIHI;
TOMOJIOTHUYECKHUE PSJIbI, 001as popmyina,
M30MepHsl © HOMEHKJIATypa
56 Anbaeruapl ¥ KeTOHbI: PU3NYECKUe https://resh.edu.ru/subject/29/10/
CBOMCTBA; peaKkIuu MPUCOETUHEHUS
57 Peaknum okuciieHNs 1 Ka4eCTBEHHEIC https://resh.edu.ru/subject/29/10/
PEaKIny aJTbJICTHIOB M KETOHOB
58 CriocoOblI MONTy4eHUs AIbJICTHIOB U https://resh.edu.ru/subject/29/10/
KETOHOB
OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE https://resh.edu.ru/subject/29/10/
59 KHCJIOTBI, OCOOCHHOCTH CTPOCHHUS UX
MOJIEKYIT
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX https://resh.edu.ru/subject/29/10/

KHCIIOT, UX (pU3nuecKue CBONCTBA



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

61

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

https://resh.edu.ru/subject/29/10/

62

63

64

65

OcobeHHOCTH CBOMCTB MypaBbUHON
KHUCIOTHL. MHOT0OOpa3ue kapOOHOBBIX
KHUCIIOT

OCc0OEHHOCTH CBOWCTB: HEMPEIETbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BICIINX
KapOOHOBBIX KHUCJIOT

ITonstue o IIPOU3BOJHBIX Kap6OHOBLIX
KHCJIOT

Crioco05b1 MOJIYYCHHU U IPUMCHCHUC
Kap60HOBBIX KHCJIOT

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

66

CrnoxxHbie 3()UPBI: TOMOJIOTUYECKUH PSI,
obmas popmyia, uzoMepus u
HOMEHKJIaTypa

https://resh.edu.ru/subject/29/10/

67

68

69

dusnueckue U XUMHUYECKHUEe CBOMCTBA
3¢upoB

Pemenue paC‘-IéTHI)IX 3alav: 110 YPaBHCHUTIO

XUMHUYECKOHN pEeaKliy, Ha ONIPEJIEIICHNE
MOJIEKYJISIPHOM (hOpMYITBI OPraHNYECKOTO
BELIECTBA

ITpakTuyeckas pabora Ne 3. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 10 TEME

"KapOoHoBsie kucioTsl. CioxxHbie 3pupsr"

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

70

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

71

OcoOeHHOCTH CBOMCTB KUPOB,
COZIepIKAIUNX OCTATKH HEIPEIeIbHBIX
JKUPHBIX KUCIOT. JKUPBI B IpUpoie

https://resh.edu.ru/subject/29/10/

72

Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MooIee aeicTrue. Ilonsatue o
cuHTeTHYecKux Moroumx cpeacteax (CMC)

https://resh.edu.ru/subject/29/10/

73

74

['enetnyeckas CBSI3b YIi€BOJAOPOIOB U
KHCIIOPOJICO/IEPKALUX OPraHUYECKUX
BELIECTB

Pacuétbl mo ypaBHEHUSM XUMUYECKUX
peakuuii

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

75

Cucremarusanus 1 00001IEHUE 3HAHUM 110
TEME

https://resh.edu.ru/subject/29/10/

76

77

78

OO6m1ast XxapakTepucTHKa YTJIEBOJIOB U
Kiaccu(uKanus yrieBooB (MOHO-, - H
MOJIMCaxapu/bl)

MoHocaxapuabl: pU3HUECKUe CBOICTBA U
HaXO0XJECHNE B IPUPOJIE

[IpumeHneHue I0K03bl, €€ 3HaUeHHE B
KHU3HEIEATEIIBHOCTH OpraHu3mMa

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

79

Jlucaxapuibl: caxapo3a, MajbT03a U
nakro3a. HaxoxneHnue B npupone n
MIPUMEHEHHE JHCaxXapuioB

https://resh.edu.ru/subject/29/10/

80

81

ITonucaxapuael: CTpOEHUE MAKPOMOJIIEKY]I,
¢bu3nueckre 1 XUMHUYECKHE CBONCTBA,
IIPUMEHEHHE

[TousiTue 06 HCKYCCTBCHHBIX BOJIOKHAX

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

82

Pemrenne pacueTHsIX 3a1a4 Ha
OIIPEEIICHUE JI0JIA BBIXOAA IPOLYKTA
peakuuu OT TEOPETUYECKH BO3ZMOXKHOIO

https://resh.edu.ru/subject/29/10/

83

84

85

CucreMaru3anus 1 0000IIeHHE 3HAHUI 110
pazueny

KontposbHas paboTa mo teme
"Kucnopocoaepxaniue opraHu4ecKue
coeuHeHHs"

AMUHBL: K1acCUBUKAIHS, CTPOCHUE
MoJIeKy, o01as popmyiia, H3oMepus,
HOMEHKJIaTypa 1 (pu3ruecKre CBOMCTBA

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

86

XUMUYECKHEe CBOMCTBA anu(PaTHIECKUX
aMHUHOB

https://resh.edu.ru/subject/29/10/

87

88

AHWINMH: CTpPOEHUE aHWJIMHA, 0COOEHHOCTHU
XUMHUYECKHUX CBOMCTB aHWJIMHA

CrniocoObl osTyyeHHst U IpUMEHEHNE
ann(paTHYECKUX aMHUHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
nzomepusl, pu3nueckue CBoiCTBa.
OTtnenpHBIE IPENCTAaBUTENH O
AMUHOKHCIIOT

https://resh.edu.ru/subject/29/10/

90

XUMUYEeCKHEe CBOMCTBA aMHHOKHCIIOT, X
OMOJIOTHYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CuHTe3 ¥ TUIPOJINU3 NENTHI0B

https://resh.edu.ru/subject/29/10/

91

92

benku xak mpupoHBIE TTOJIUMEPHI;
CTPYKTYPHI O€ITKOB

XUMHUYECKHUE CBOMCTBA OEIKOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

93

A30Tc0;[ep>1<amne IreTCPOIHKIINYICCKHUC
COCIUHECHUA. HyKJ'ICI/IHOBBIe KUCJIOTHI:
COoCTaB, CTPOCHUE U ouojoruyeckas PpoOJib

https://resh.edu.ru/subject/29/10/

94

[Tpaktuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"A30TCcoIepKalie OpraHn4ecKue
coenuHeHus"

https://resh.edu.ru/subject/29/10/

95

[IpaxTnueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4 110 TCME
"Pacrio3zHaBaHuEe OPraHUYECKUX
coeqrHeHnin"

https://resh.edu.ru/subject/29/10/

96

97

98

KontponbHas pabota no teme
"A30TCcoIepKallie OpraHn4ecKue
coennHeHnsa"

OCHOBHbBIE OHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COETMHEHUN U
METO/bI X CUHTE3a —II0JIMMEepU3aLus U
IIOJIMKOHACHCCAIIUA

[Tnactmaccel. YTunu3zanus u nepepadboTka
IUTaCTHKA

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

99

DnacTOMEpBI: HaTYPaJIbHBI CUHTETUYECKUE
Kayuyyku. Pe3una

https://resh.edu.ru/subject/29/10/

100

101

BonoxkHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunTernyeckue. [lommmepsl cenuaibHOTO
Ha3HAUYCHHUS

[IpakTuueckas paborta Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
"Pacno3HaBaHue IIacCTMacC U BOJIOKOH"

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

O06o01IeHne 1 cuCTeMaTHU3aIs U3Y4EHHOTO

102 Marepuasa 1o TeMe 1 https://resh.edu.ru/subject/29/10/
"BricokoMoieKyapHbIe COeTMHEHUS"
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://resh.edu.ru/subject/29/10/

11 KJIIACC

KommuectBo yacos

No Hara DIIeKTpOHHBIE P POBBIC
Tema ypoka Kontponenusle  IIpaktuyeckue
n/m Bceero H3y4eHUuss  00pa3oBaTEIbHBIC PECYPCHI
paboThI paboThI

AtoMm. CocTaB aTOMHBIX sJIEp. .

1 i 1 https://resh.edu.ru/subject/29/11
XuMuyeckuit djieMeHT. M30Tonb!
CtpoeHue 3IEKTPOHHBIX 000JI0UEK .

2 P P 1 https://resh.edu.ru/subject/29/11
aTOMOB, KBAaHTOBEIC YHCJIa
Knaccudukanusa XuMHYECKUX .

3 uxau 1 https://resh.edu.ru/subject/29/11
3JIEMEHTOB (S-, p-, d-, f-a;memenThI)
Pacmnipenienenue 31eKTPOHOB 110 .

4 bex P 1 https://resh.edu.ru/subject/29/11
aTOMHBIM OpOUTAIISIM
DJeKTpOHHbIE KOHPUTypaluu

5 aTOMOB 3JIEMEHTOB B OCHOBHOM H 1 https://resh.edu.ru/subject/29/11
BO30Y>KIEHHOM COCTOSTHUU
DIIeKTPOHHBIE KOH(DUTYPALINU .

6 P (urypan 1 https://resh.edu.ru/subject/29/11
HMOHOB. DJIEKTPOOTPULATENBHOCTD
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema

7 XAUMHUYECKUX d1eMeHToB /I, M. 1 https://resh.edu.ru/subject/29/11
MenpeneeBa, CBsI3b C COBPEMEHHOU
TEOpHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB U

8 00pa3zyeMbIX UMH MPOCTHIX U 1 https://resh.edu.ru/subject/29/11

CJIOKHBIX BEIIECTB 110 IpynnaM u
nepuojam



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

Cucremarusanusa 1 0000IIeHnE
3HAaHUHU 110 TEME

https://resh.edu.ru/subject/29/11

10

Bunn xumMu4ueckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
KOBAJICHTHOU CBs3U. Bonoponnas
CBA3b. MexXMOIIeKyIsIpHBIC
B3aHUMOJICUCTBU

https://resh.edu.ru/subject/29/11

11

BaneHTHOCTD M BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C
X FTEOMETPUUYECKUM CTPOCHUEM

https://resh.edu.ru/subject/29/11

12

13

14

15

[IpencraBieHust 0 KOMILIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

BemectBa MonekyasipHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl
KPUCTAJUTMYECKUX PEUIETOK U
CBOMCTBA BEIIIECTB

IToHsATHE O NIUCIIEPCHBIX CUCTEMAX.
IIpencrasnenue 0 KOIOUIHBIX
pacTBopax

HctrHHBIE paCTBOPHI: HACKIIICHHBIE

U HEHACBIIIEHHBIE, PACTBOPUMOCTD.
Kpucrannoruaparst

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

16

17

Crioco0ObI BEIpaKEHHS KOHIIEHTPAITIH
pacTBOpOB

Pemrenune 3a71a4 ¢ HCoIb30BaHUEM
MOHATUH "MaccoBas J0JIs

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

pacTBOpPEHHOTO BeliecTa',
"MoJIIpHas KOHIIEHTpauus"

18

19

Knaccu¢ukanus 1 HOMEHKIATypa
HEOPTraHNYECKUX BEUIECTB

Cucremaruzanus 1 00001eHe
3HAHUH 110 TEME

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

20

21

22

23

KonTponbHas padoTa no temam
"Ctpoenue atoma. [lepuognueckuii
3akoH U [lepunoandeckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Mengaeneena", "CTpoeHue BEIIECTBA.
MHoroo6pa3ue BemiecTs"

Krnaccudukanus XuMuueckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpaHEHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBpaIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIUIX

TemnnoBbie 3G HEKTH XUMUYECKUX
peakuuil. TepMoxumuyeckue
ypaBHEHHUS

Beruucnenus no ypaBHeHHSIM

XUMHUYCCKUX peaKuHﬁ u
TCPMOXUMHUYCCKUM YPABHCHHUAM

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

24

CKOpOCTh XMMUYECKOM peakiuu, e€
3aBHUCHUMOCTH OT Pa3JIMYHBIX
(daxTopoB. Karanus u karanuzaTopsl

https://resh.edu.ru/subject/29/11

25

I'omoreHnnsie u TCTCPOTCHHLIC

https://resh.edu.ru/subject/29/11



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

peakiuu

26

27

[IpakTrueckas padorta Ne 1 mo teme
"BiusiHue pa3nuvHbIX (aKTOpPOB Ha
CKOPOCTb XUMUYECKON peaKkiuun"

OO6parumbie 1 HEOOpAaTUMBIC
peakiuu. XMMUYECKOE paBHOBECHE

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

28

[IpakTuueckas pabora Ne 2 o teme
"BnustHue pa3nuvHbIX GaKTOPOB HA
MOJIOKEHUE XUMHUECKOTO
paBHOBecHus"

https://resh.edu.ru/subject/29/11

29

DNeKTpoIUTHYECKAast JUCCOIHAIINS.
CuiibHBIC U CJTa0bIe SJIEKTPOJIUTHI.
CreneHp AuccoOMaINN

https://resh.edu.ru/subject/29/11

30

31

32

WNonnoe npoussenenue Bojsl. Cpena
BOJHBIX PacTBOPOB. BogopoaHsii
nokazatens (pH) pactBopa

I'mpponns coneit. Peakiuu,
MPOTEKAIOIINE B paCTBOPax
AIEKTPOJIUTOB

[IpakTuueckas padbora Ne 3 mo Teme

"XUMHYECKHE pEAKIIUU B PACTBOPAX
NIEKTPOJIUTOB"

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

33

OKHUCIINTEITLHO-BOCCTAHOBUTEIILHBIE
peakunu. BaxHenme OKUCIUTENI U
BOCCTAaHOBUTEIIN

https://resh.edu.ru/subject/29/11

34

35

MeTo JIeKTpOHHOTO (3JIEKTOHHO-
HWOHHOTO) OanaHca

DNEKTPOIN3 PACTBOPOB U PaCIlIaBOB

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

BCIICCTB

36
37

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

38

39

40

41

Cucremaruzanusa 1 0000IIeHnE
3HAHUHI 110 TeMe " XUMAYECKHUE
peaxkuun"

KontponbHas paboTa mo teme
"Xumuueckue peakiuu"

IlonoxeHre HEMETAIOB B
[Tepuonuueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeneneeBa 1 0COOEHHOCTH
CTpoeHUs UX aroMoB. Duznueckue
CBOMCTBA HEMETAJIJIOB

AJ'IJ'IOTpOl'II/IH HEMCTAJJIOB (Ha

puMepe KUciaopoa, cepsl, hocdopa

U YIieposia)

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

42

Bonopon: nonydenue, puznueckue u

XMMHYECKHE CBOMCTBA. [ 'ipuIbI

https://resh.edu.ru/subject/29/11

43

44

45

["asiorensl: HaX0XKJI€HHUE B IPUPOJIE,
CHOCOOBI MOJTy4YeHUs], PU3NYECKUE U

XUMHUYECKUE CBOUCTBA

I"anorenoBoxopoasl. Baxkueiimue

KHUCJIOPOACOALCPKAIINEC COCIUHCHUA

TaJIOrCHOB

JlabopaTopHble 1 IPOMBIIIIICHHBIS
CHIOCOOBI TOTYYEHHS TaTOTCHOB.
[IpumeHeHne rajJoreHoB U ux

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

COE€IUHEHUN

46

47

48

[TpakTrueckas padota Ne 4.
Pemrenue skciepuMeHTANIbHBIX 3324
o teme "["asnorensr”

Kucnopona: naboparopHsie u
IIPOMBIIIJICHHBIE CIIOCOOBI
NOJTy4eHHUs1, PU3NYECKUe U
XUMHUecKue cBoiicTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha

OKcHIbl ¥ IEPOKCHIBI

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

49

50

51

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: Hax0XJI€HUE B NMPUPO/IE,
CHOCOObI MOTy4YeHUs, PU3NYECKUE U
XUMHUYECKUE CBOUCTBA

CepoBosiopo, cynbhuabt

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

52

53

54

55

Kucnopoaconepxamme coefuHeHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHCJIOTBI

ITpakTuueckas padora Ne 5.
Pemenue skcriepuMeHTAIbHBIX 3a7a4
o teme "Cepa u e€ coequHeHus "

A3BOT: HaXOXJICHUE B IPUPO/IC,
CIOCOOBI OTYYCHUS, PU3UUECKUE U
XMMHYECKHE CBOMCTBA. AMMHAK,
HI/ITpI/IJII)I

Kucnopopacoaepskaiiye cCoeIMHESHUS
azota. OcoOEHHOCTH CBOMCTB
a30THOM KHUCIOTHI

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

56

IIpuMeHeHue a301a U ero
COCTMHEHUI. A30THBIC YA0OpEHUS

https://resh.edu.ru/subject/29/11

57

docdop: HaAXOKACHUE B IPUPO/IE,
CTIOCOOBI OTYYEHHUs, PU3NIECKUE U
XUMHYECKHE CBOMCcTBa. Docduabl u

bochun

https://resh.edu.ru/subject/29/11

58

59

60

Oxkcuabl hocdopa,
dbocdopconepxkarniue kucaoTsl. Conun
bochopHOIi KHCTTOTHI

[Ipumenenue pochopa u ero
coeaunenuit. ®ochopHbie
ynoopeHus

[IpakTuueckas padborta Ne 6.
Pemenue skcriepuMeHTaIbHBIX 33724
no teme "A30T 1 pocdop u ux
coequHeHus"

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

61

VYrnepos: HaxoXJIeHUe B IPUPOJIE,
QIJIOTPOTIHBIE MOAU(PUKAIINY;
¢buznuecKkrue 1 XUMUYECKHe
CBOMCTBa, IPUMEHEHNUE

https://resh.edu.ru/subject/29/11

62

Oxcun yranepona(ll), oxcun
yraepoaa(lV), yronbHast Kuciaora u
e€ conm

https://resh.edu.ru/subject/29/11

63

64

Pemenue 3a1a4 pa3nuyHbIX TUIIOB
KpeMmuuii: Haxo1eHue B IPUPOJE,
COCcOOBI NOTYYEHHUs, PU3NUECKUE U
XUMHUYECKHUE CBOICTBA

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

65

Oxkcun kpemuaus(1V), kpemanenas

https://resh.edu.ru/subject/29/11



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

KHCJI0Ta, CHJIMKAThI

66

67

[IpuMeHEeHHE KPEMHUS U €T0
coeauHennii. CTeKio, ero
HonyquHe, BHUJBI CTCKJIA

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

68

Cucremaruzanusa 1 00001IeHnE
3Hanui mo reme "Hemerauier"

https://resh.edu.ru/subject/29/11

69

70

KontponbHas paboTa mo teme
"Hemeramisr"

AHanu3 pe3yiabTaToOB KOHTPOJIbHOMI
paboThI, KOPPEKITUS OIMNOOK

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

71

[TonoxxeHne MeTaJIIOB B
[Tepuonnueckoit cucreme
XUMHUYCCKUX DJICMCHTOB.
Oco6eHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

https://resh.edu.ru/subject/29/11

72

OO6mume guznueckre CBOMCTBA
MeTaiuioB. [I[puMeHeHne MeTamioB B
OBITY M TEXHUKE

https://resh.edu.ru/subject/29/11

73

74

Crnnasel MetamioB. Koppo3zust
METaIoB

Pemenue 3amaq Pa3JINIHbIX TUIIOB

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

75

DAEKTPOXUMHUECKUN Psijl
HanpspDKeHud MetauioB. O0mme
CHOCOOBI TOTYyYEHUS] METAIOB

https://resh.edu.ru/subject/29/11

76

OO6m1ast XapaKTepruCTUKa METAIIIIOB
|A-rpynmst [Tepuoanuaeckoit

https://resh.edu.ru/subject/29/11



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

77

78

CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
Harpuii u xanuii: noinydyenue,
¢bu3znyecKkrue 1 XuMHUYeCcKHe
CBOMCTBA, MPUMEHEHHE IPOCTHIX
BELIECTB U UX COCIUHEHUMA

OO01mas xapakTepucTHKa METaJJIOB
[HA-rpynms! [Tepuoanueckoit
CHCTEMBI XUMHUYECKHUX 3JIEMEHTOB.
Marnuii 1 Kanpluii: MOIy4YeHHeE,
(hbU3UYECKHEe U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEMISCTB ¥ UX COSTMHECHUH

JKEcTKOCTh BOIBI U CIOCOOEI €€
YCTpaHEHUS

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

79

AIOMUHUI: TIOJTy4YEHHE,
¢bu3znyecKkrue 1 XuMHYECKHe
CBOMCTBA, IPUMEHEHUE

https://resh.edu.ru/subject/29/11

80

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHU/IA aJTFOMHUHMS,

THAPOKCOKOMIIJICKCHI aJIIOMUHHA, UX

IIPUMEHEHHE

https://resh.edu.ru/subject/29/11

81

82

83

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

ITpakTuyeckas padora Ne 7.

Pemenue OKCIICPUMCHTAJILHBIX 3aJ1a4

1o Teme "MeTasuibl TJIaBHBIX
noarpynm”

OO6m1ast XapaKTepruCTUKA METAIIJIOB
no0ouHbIX noarpymn (b-rpymm)
[Tepuoanueckoit CuCTEMBI

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

XHUMHUYCCKUX 3JICMCHTOB

84

85

86

Ouznyeckue 1 XUMHUIECKHE
CBOWCTBA XpOMa U €ro COCAUHEHUH,
HUX IPUMCHCHUC

Baxueriue coeMHEHUs Maprasiia.
[TepmanraHaT Kaaus, €ro
OKHUCIIUTEILHBIE CBOMCTBA

duznyeckue 1 XUMHUUECKHE
CBOMCTBA KeJIe3a U eTo COCHHHCHHﬁ.
HOHy‘lCHI/Ie H IIPUMCHCHHUC CIIJIaBOB
KCEIIC3a

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

87

dusnyeckue 1 XUMHUYECKHE
CBOMCTBA MEIU U €€ COCAMHECHUH, UX
MIPUMCHCHHE

https://resh.edu.ru/subject/29/11

88

dusznyeckne 1 XUMHUUIECKHUE
CBOMCTBA IIMHKA M €r0 COCIUHCHUI,
HX IPUMEHEHUE.
I'uApOKCOKOMILIEKCHI IMHKA

https://resh.edu.ru/subject/29/11

89

[IpakTnueckas padora Ne 8.
Pemrenue skciepuMeHTABHBIX 33724
o TeMe "Mertaisl T000YHBIX

noArpymm”

https://resh.edu.ru/subject/29/11

90

91

Pemenue 3amaq Pa3JINIHbIX TUIIOB

O0001IeHYE U CUCTEMAaTU3 AU
M3YYEHHOT'0 MaTepuasa 1o Teme
"Meramuibr"

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

92

KonTponbhas pabota no teme
"Merasr"

https://resh.edu.ru/subject/29/11



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

93

AHanu3 pe3yabTaToB KOHTPOJIbHON
paboThI, KOPPEKITUS OIHUOOK

https://resh.edu.ru/subject/29/11

04

Poine xumun B obecrieueHUH
YCTOMYHMBOI'O Pa3BUTHUSA

yesoBeuecTsa. [IoHATHE 0 HAYYHBIX

METOJaxX UCCICAOBAaHNA BEIICCTB

https://resh.edu.ru/subject/29/11

95

96

97

Hay4Hnble nmprHIUIIBI OpraHU3anuu
XHUMHAYECKOTO TIPOU3BO/ICTBA.
[IpomblieHHbIE CIOCOOBI
MIOJTyYCHHS BYKHEHIIINX BEIIECTB
XUMHYECKOe 3arpsisHECHUE
OKpY’KalOIIeH Cpe/Ibl U ero
HOCIEACTBUS

X¥UMHS ¥ 30POBBE YETIOBEKA.
JlexapcTBeHHbIE CpesICTBa

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

98

Xumus numy. Poins XxumMun B
oOecIieueHny MUIIEBOMI
0€e30MMacHOCTH

https://resh.edu.ru/subject/29/11

99

100

101

Kocmernueckue u napromepHbie
cpeacTBa. beiToBas xuMus

XUMUsI B CTPOUTENBCTBE.
Baxwuerime cTpouTebHbIE U
KOHCTPYKLMOHHBIE MAaTEPHUAIIbI
XHUMHS B CETLCKOM XO35MCTBE.
Oprannueckue 1 MUHEPAJIbHbBIE
ynoopeHus

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

https://resh.edu.ru/subject/29/11

102

Cucrematuzanusa 1 0000IIeHne
3HAHWH 10 TEME

https://resh.edu.ru/subject/29/11



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOTO
[TPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI 11 YYEHUKA

METOANYECKUE MATEPUAJIBI 1A YUUTEJIA

LN DPOBBLIE ObPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
MHTEPHET
https://resh.edu.ru/subject/29/10

/https://resh.edu.ru/subject/29/11/



